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E1 2% FEIGHiE Python FEFIWRIE K [HOLFER. EMEAME, HEhdRrrplEbsek. Bitd
T (non-essential) (AP UE) . (E1 e s ALY RERL, HUAE library-index tPEI]. BH R BLih = 19 AR IE
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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

oA BUS T REHLRUE A ARSI TC 08, (HR SR RO B AR Al AT, ISR RS s SCOUR TR0 Al

FRRT o AR I BE(E SCRDO T AR UL SE 2 B, (A S al— el S, I, SRRk B EIE H

RESEASIX 03 SCRAE Python HURFSKBL—ild, WFA IR ZE HATAI, ks ERARMMSAFE] AT AR

VB o MAET—J7TH , WRARIEAE S Python F HAR 7 AT SC %8 7 e GO RS B M, VRV % REASAEIX

%%?EMOW%W%%EEﬁﬁ%EEEﬁ%%X,mﬁ%ﬂuﬁgﬁﬁﬁaﬁi~%mﬁﬁﬁﬁ—é
FEHLA-)

TEWE 5 275 SO UGS 2 B SC LA R ARG Y - BAASCBUnT R A A A, R[] — 1 5 A H A S BT fiE
AR J7 30 eSS —J5T8, CPython Jef5-2)" {2 ] Python SCI (SR HAt— L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y Sy S BB BRI PR, RS R BIAEIE SC
BN 2Bk R — LB TR A SEERE

& Python SCBUHRAT A — L N EAIBRHERIBIIL . A KB SCRI R 2 L library-index 5[ RN BB AR
B e, IRV EAT IR 5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIZEAZIGH i) Iz (URGH,  (HALA — S8 A S N4 A U 1 ok Ul SRS 1 )
RN S B4

CPython
gt B R 4R Python SEEL, DA CHEF SRS . BAIE o Rrih il s e I3 Je s o
Jython

PA Java 5= 94 5 1) Python 523, e SZEL AT DAE N Java [ Fl B — N HIASIE =, 803 7] DA SR A 2 S5 3
Java RESCRFIW ] . AT R E 245 BAE U5 1) Jython 934

Python for .NET
ISRl i T CPython 528, {HJ2)& T NET LW I HL Al DA ANET 28, BBl %2
Brian Lloyd, A8 T #4515 Python for NET 427t



https://www.jython.org/
https://pythonnet.github.io/
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IronPython
55—/~ NET it Python 323, AN[ET Python.NET, iX-2—/~4 i IL (1523 Python 231, F:4: Python
R B #9080 NET B4 . B rA1E 4 52 4 ¥ 25k Jython /1) Jim Hugunin, M TREZ(ER, HS
% IronPython % 3f;

PyPy
—A~5E4: ] Python 1555 4 511 Python SEB. B S D HAMSEI A R SReE, BlanER = SRy
FNRIE i s . I H 1 H Anz — &t iy g eod s (B2 Python i511) e
JilX RS A B iR . 25 B RTAE PyPy i H 0 RE

PA_E X Se SR ] GEAERELE 5 1 5 IS 5 SR P R A BT 225, B0 51 T AR Python SUR T
MREERE . WHEHENS AR LTISOMN, PAREE IR IETE S A A58 A MR AR T 2 T AR AR 1

1.2 $riE
AR 5T 3k R P 3 Wl Backus Naur form (BNF) JEARTE . S3CRFAET DA R 5 SURESK:

lc _letter (lc_letter | "_")~*
"a". . ."Z"

name
lc_letter

B—ITHE /R name & 1lc_letter ZJGIREBANHEZA 1c_letter fIFXIZ. 1M lc_letter NEEEHEA
‘a' B 'z TR PR EAEASURY IR 2R IR K R SRERNEVE LN A FR . )

AT SR8 — AR (R T E L4 FR) k. < o= 828 (1) BOHRII IR AT EI, B2 shnyEr
WERIL RN BT () FORp— BT RSB IKESL, M, IS (+) Fon— KRB WEZ, 1M
M SRR A (1 1) Fon TR (@G UE, Xl WA ). * A1+ BAERFY I8 2 i
B, BT N T 0. FARFIEOETET SN SHEOERMRT 2 FIEAT . AN F A —17,
HVFZA PRI AT RES DAL FLr N 24T

FEVTERE S (I EsR 7R B, B BEME TPIA29E: =4 k5 20 I A FAF P 2R TE R E () X
RITE R AT RS ASCIL FAF . HARIES (<. . . >) FHEA I A X T 0 S-S IR R 2UHd s BT pA
FEREEI AT Pl 4 i

SIRFT IR T UL, (R AAE SCRVRITARE SORAFAERR XY vk SCHE I T4 AR b B
W FAF, T RTA E SOUAE T B 3s e A BT AR IR AF . A8 R — 337 3A3R4) AP BNF 4 35#K
FETAESE S AEZ R I EET R A U Ak E

4 Chapter 1. &4y


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

CHAPTER 2

RS

Python 27 B A7 25 B2, S ARRATERIAE 35k 54 B3R U TAAF I . AN BN A TalvE o e (B FR A SR
BIEAT

Python F§ 352 B AE T SCASE A Unicode FURS A5 s Zafidh P HA A T4 WSO 4t BRIACH UTE-8, 0L PEP
3120, PFESCHAREMRRDE, ik SyntaxError,

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

2.1.1 BT

NEWLINE JAF 4R 85 RBHAT . 1) RRER BB TAO I, IRkhp Sois NEWLINE (B0, 52 &)
AT T . AR oA AR, A Bk 7 7 T L AT

2.1.2 Y817

WA R — PR, BATRIFANA L. WSO E AR Al AR B AR S T4 7 ) - Unix ASCIT 4%
LF (#47). Windows ASCII #4541 CRLF (a4 4ef7). 5i:&z Macintosh ASCII 45 CR ([0l %). A4
HETG, XA TEMTH . fAZ R AR A T a4 145 .

Hu*ft;\ Python I}, & A Python API iS4 58 B AH I C ARMEB B4 T4F (\n, 03 ASCI F4F LF, 741k
F) o



https://peps.python.org/pep-3120/
https://peps.python.org/pep-3120/
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2.1.3 &

VRIS (#) Fik, AEWEATARERIE. YEI, PR RTAFRTIE. RIEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python IR 45— 555 —AFIIVERITALIE AR coding [=:1\s* ([~\w.1+) B, VERARY (EHTDR

B AR E — A8 E T RSSO g i . Shs P B b —AT, S0 AT, SR —FTas it
R gaptFan e T

[# —*— coding: <encoding—name> —*-—

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

[# vim:fileencoding=<encoding—name>

iX /& Bram Moolenaar f#] VIM i\ A] i TE R .

TR AT R B J A% U B, U BRIA R A% 30k UTF-8. 8 So R i et el il g Ak =l UTF-8, wIh4
[¥) UTF-8 5P Anas (b'xefxbbxbf”) K4 ZM il A & i TR A i -

WRFEI T i, 2 s UAY 44 R Python AIRIAY (2 L standard-encodings). g fid s X &4
TEARIAE ST, AP FIE. ERAMRRTAE.

2.1.5 RABHET

PIAS KBS Ay BRAT 0] SR (\) BREEA—NZERAT, MUWATR - DAATE 747 R AR A B SR
ZEREWE, WIBATRE SR ATPR AT, MR SR SIS AT B

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

PASCRHTES R IOAT, AREMIERE RAMT R AREDHEERE. BRPAFRFmESr, REHURBEPHEIRAT (1,
B A TSN, ANBEM SR TEAF )20 B RIAT) o BT BEE IS A P45 8 S L, e
AT LA 2 AR AR o

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

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

RRAATHFE TSR R ST AN B R SRR IR ST REHFEAT Z 18]35 NEWLINE JE4F
=51 AR SRR AT (RS0, HRSERE.

6 Chapter 2. &% 54T
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21.7 AT

S8R, BIRAT . My, AR AT 202 (R4 i NEWLINE JERF) o S AR ATE )
iF, 28 A TR AR B ST BE DRI - SRAE - $TEDO2R (REPL) (RSB M AN ] A s B R
H S AREEEAT (RIESH SRR ) eSS AT,

2.1.8 4gi#

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

2 (WAERA) PR —2 /A2, gidtasigi BR800 (5 Unix HINERFE—20 . B4
2 AR S EE T 2T 2R . iR G ORI T 24190 B R Z B 2 AT
JE TR 2R

P SCUHE I HIRFF A A AF A R, RIS B S HIRATAH G, e AR A — R S BUR BB IE 7 R 4
JZIR, M f'’% TabError,

BE ARG . T 9E UNIX -5 SCAR G an A SRR, 36 Z207E R SO iR R AF sk 4. 5341
WIETE, ANFEF-EA RS X R H SR 4832

TTE ST, gRETT SR 2R 0T . A TEA T8 &5 AT N A AL E R ROR R X (BN, TR
HEBITHEERE).

HESEATI AL R AR 5 4 B INDENT I DEDENT JBF, S04 T

BEPCCHSE—ATHT, SEMARIEA—NEE, ZEEAIEER . EAMRKZFAENE B TRRZL . FAE
AT SR ATAE B2 PR SRR AT A . QRAHSE, WAL . WERFA TR R, WAL,
£ — INDENT JEfF. RHTZ2REM%, W 2 S 2 EREIE . —: R m T %290 i 5uE
HRRAL IR, AR —BAUEAE 1 DEDENT JEAT. UK, b RSN KT S0 EEE 1
DEDENT 44 .

NHIH) Python AT AE R Bl AR IERS, HETRAG

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

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

s = 1[:4i] + 1[i+1:]

p = perm(s)

for x in p:

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

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

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

(SEfs b, ARMTAS AT AT =4 R G — MR AE M U - return r BY4HHETEIADL
FE MR AR R A = 4L )
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2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . IERAT . AR AR AT AT RTEAT . ST IE AT e
NIRRT, FEMZEOME (B0, ab2—MJERF, ab MRMATER).

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4b, 45 471245, %485 . F@ME. EF4 . 2 RSB A8 (3
REPATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE T SCHERE, A ERL, BRI FRARA R A
VS| 2

2.3 FRIRFHXEF

PRPAE (WFRN B AR) MTRTEE LCULIATT .
Python B R4 HI3A T Unicode ARt UAX-31, FHMIA T F3CE XML 5B PRI PEP 3131

5 Python 2.x —#%, f£ ASCIL{ZEN (U+0001..U+007F) , HRARRFFFAT N : KNG FHE A 2. PRI
-0 2 9, HAREAECEITL.

Python 3.0 5| A 7 ASCII Z MY L FFF (1205 PEP 3131) . X EEZ5F 432K ] unicodedata file
) Unicode “E4F B4 B MU A o

PRIRAFRIR B RS, EX KNG .

identifier n= xid _start xid_continue*

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underz

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

_F3& Unicode 2SR5 )& L
o Lu- REFHk
o LI- /N7 hE
o Lt- i RE 5
 Lm - BIFF 71k
s Lo- HAth 7k}
* NI-“FRHF
* Mn - EEEARR
* Mc - &3 FARR
* Nd - TR
* Pc- JEFERR R
* Other_ID_Start - 7f. PropList.txt " Y 2 S T SCRp ) B A FA4F51 4
e Other_ID_Continue - [7]_E

8 Chapter 2. &% 54T

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

"id_start xi

<all characters in id_continue whose NFKC normalization is in "id_cont]


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/15.0.0/ucd/PropList.txt
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TERERTIG, BT PR AT W o TR 2K NFKC; FRiRAs g L REAR 2 26T NFKC,

—3%1 H} Unicode 15.0.0 /1 B A] AR R AF A5 AEREYE HTML SCFRTAE https:/www.unicode.org/Public/15.0.
0/ucd/DerivedCoreProperties. txt 2R EL

2.3.1 H#=x

PAARRAT AR 7, 8RR kst AT @R KR FRDFS 05X B i ve 4 — 8

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

232 BREE=zF

Added in version 3.10.

FBERR AT R E LN SOR SR . BRI kX4 F . match, case, type Ml _ SEARIRAFTERE I
ICH R KRBTGS, (XA R R AT AR Z IS, AN R AE S TR R %

VERB BT, EATRBNSTE F TAH B 1B B R AT SR PR EE 5 FAERR IR 2 AR B RS I 325k
match, case fil _ BfEmatch iERFH . type BYEtype BRI T .
TE 312 JRIVEETE: type BILE 2B S .

2.3.3 {REBFRIRFFE
SRR (R 7 XS) FRIRE . BB m ARG P RIZFRITL, AT IR R

*

ANegi from module import * frA.

TEmatch iBAJNERE case i, _ @M X4Es, BEFRRAIT,

T2 A, THAERES S RIG—VCREM R AR _F. (B print SN ERE—EHT
fi%F builtins ik, )

TEHAbH T, _ R NEMAR R . BRIk GA” FRK” 4cH , X Python 4% B R 2 TLFFA 2
Ab o

flE: _ w M T EERRME SRS I gettext MEHICRY,
ERAF PN K4 TH AR,

*

T RS R, IRy dunder” . OB BRHRRERR LGB (IRARIERE) L. BUA AL
SUEFRAI K ISR I 347 i 2 15 0y . Python MU LFE XL H 2 BRI, FERTHNL T,
FEFTR R~ ARG SO IS, AP A SRR S R B .

23. RIRTFHIXRT 9


https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
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KRG 2R KE X, WRATA—MEGIEXES, DA IR RN A @t [\
TR PEIARIAAE (B4R) S
2.4 FE{E

FH{E R N BRI B EH TR,

241 FHBSFHRTEE
FAFH AR TRIVA E SCR

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

| "fr" | "Fr" | "fR" | "FR" | "rf" | "rg¥" | "Rf" | "RE"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "rv'"w o 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"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem = shortbyteschar | bytesescapeseq
longbytesitem = longbyteschar | bytesescapeseq
shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

ik ey A ORI — A AE R @ B FAF A UFTE stringprefix 8 bytesprefix 5H{HMNH A
T2 A B AT AE 2 R AR idAs SN R IR E S0 QSRR SO A 4 dmti i R B RN UTF-8; 2
W% 75 5 ] —T .

ELEMEI : PIRR ST T BRSO I R 5 (1) BOWE 1S (") FEEA . BATIE AT VA B Y L =
AT BT SRR AT AN =515 FH $)o IBHL () TR RS T8 1 TR S L
Bl n, 24 HRALEE U (\n) 8 80477 B0 ] AR SR B3RS SO P AR b AT 30, BIAnA T4 |
SRHLA B S E G555 . SRR LT 5) EHE R

FATERFMEZEMES "o 5k B AR bytes BEH, AR str LG FATH HERE S
ASCII 247 Fr R BUE R TS T 128 i, W2 i LR .

FAFERFI T RES AT DAINTTER "r' 80 'RY, W REFH B, FIEFELFRIE R BRI A, AT
e CEE. B, JRIEFRFEREAE L '\U A "\u'. 5 Python 2.x K/ 1A unicode FHEEEVEAE, Python
3x BLEASZHF "ur AL

Added in version 3.3: F ¥ E IR E ' rb ' BIZK, J& 'br' I L.

10 Chapter 2. &% 54T
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S unicode FH (u'value') B, fij{k Python 2.x FiI 3.x FHATARL FEMY4Ed TAE. 0 PEP 414,

HISCh £ B F TR X F AR WL fsring (f 5 %) o £ g e B, HARES b
o tut B, G, AR RS AT AR (AN RE R AR ST S

=51 S HE A VS R SCOEATRIG S (FRERE ), B T R, TR THIErR, REH X
=AM (75197 R FHER T, T2 ', wrpAg )

BkEIFEFI

WRPRE "o BRI, FAFRRAIF T H AT, HOUF I AL C ARiE R AT A Re . T A 5%
SFFIE

BYFY R’E [Efig

\<newline> WS AHT SHATRE (1)

A\ RAHL (\)

\! HH19E ()

\" G5 (")

\a ASCII 1% (BEL)

\b ASCII E#%45 (BS)

\f ASCIL #5145 (FF)

\n ASCII 474 (LF)

\r ASCII [M] %45 (CR)

\t ASCII /K-l 24F (TAB)

\v ASCII 5 B | %4F (VT)

\ooo JNBERIEL 000 FAF 24

\xhh TSI KL hh AT (3.4

FAFERTIHE T HAEE 751 -

EXFT BB T
\N{ name} Unicode #(#g 4 4 name W) F4F (5)
\wse 16 fir-F R oo BELHTE (6)

\Uxxxxxxxx 32 16 #EHIEL xoooooo B FES (7))

&l

fige:
(1) AT ALEAT RIS IN— > SRR Z s e T 7

>>> 'This string will not include \

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

FIRE BRI DME I = & 71 5 745 %, S RG-SR T 5 & 5 @itz Rikm.
(2) 5 CHrE—8, #zme =4/,
TE 3.1 S T BUE KT 00377 /il H 5 UF 5145774 DeprecationWarning.
T 312 RS BUE R T 00377 I \BERIFE LAF 277 SyntaxWarning., YEAR#H Python it 4s

¥ A CH SyntaxError,
(3) 5 CHpRE, LA TN HEHIECFE .
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) F5 B FmMES, T SPERIER N SE B 5 S DAY BUE R RN AT F4  FmES, X
e SCTH DA Y BB A 51 Unicode “F 4

(5) AE 3.3 BRAGEE: A T X5 " S0 H

(6) WAZHy 4 A+ 7S BRI .

(7) F/RAETRE Unicode E4F. Wbl 8 A+ 7S aEhilEhs «
5 CHRUEARTE, TC¥EFRANREE SUP A FAFep BUGAEREE, B, s RRg s, (W, X Fpy st
RA M Wels Ur sy, BRSAEE RS R P IRAER.) dR, EFREFmEN, FARFmEL
B%L SO 5 @ T Toi R B U751
TE 3.6 R AR 5IA0 5 73 & 774 DeprecationWarning.,
TE 3,12 WU 8 5 R AR B FE U741 22 72 42 SyntaxWarning., £ KM Python ffUAS o oRf i 4B

SyntaxError,

BIGEAE SR GG F I T, 515 Wl DA AT X, ERAHT SRS L4 R, fl e\ BHPAT
PR A AR SORLAIDG 55 o\ " MR R A RCA A e (AR AN RE A A 4L
MRBFLEER) . UHR, REFEETRAENS R R (REHLEH SCHENE19). 2R, =H
RUINHATHE T HHE P BRI TAF, 1T R AR TELEAT

242 FFRFEESH

PAZE AAF 0 BRI 2 AR AT B B T R A, W ARSI S, SR A ERE. I, "hello”
'world' SFfF "helloworld"., MWINEEATEEAML, NIRRT NS AIWEALT, @l AR
FRIF A PR ER S IERE il

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

)

TR, WIRETEARZTEE S, TEgIF S TRstThl, St PR dabh i i+ 12547 . B,
FHALAF AT AT Y AR 85 15 Kk (B R RS PR BRI =515 7458, A% U A e
{E AT A S A0 A H I {E A -

2.4.3 f-string (f 528)

Added in version 3.6.
e XF A B FmALFR fstring RARET £ 5P BB TFAFR . MRS ERTEE, B
PA O} A ik, A AR F i g, AN AT R N2 W AR A TR SRR ik =K

BRAEF I ERC R AT, B, SEE AT T HE T R, HOUFII s s, AT
FAFER N AR TR :

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

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

| yield expression
conversion "s" | "r"™ | "a"

format_spec (literal_char | replacement_field)*

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt

12 Chapter 2. &% 54T
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literal_char L= <any code point except "{", "}" or NULL>

MAERES {0 B SO O AR S, IERR S AN AT R R IR AL . BZEAERE S {0 ARiC A
Python KR AT LB 7 B AeRb e ST 1=, WHERE)G, RN BRREA00R a1
T BEERNYS " FRCHER T B B DAMER S ' - RIS U IAT . B B AR IR S
S VAL ) B

AL T H T Y26k 2 & 5 1 B 455 6 [ ) 3 AL Python SRk —FEALBE, (HAA D EHISN, 25380k
XBABAVRY, i Lambda MIRERIK = HAHR XA FESWHE . A FBARAER A7 A5
FIE BB SRR A B A TR B ksl AE G | SR =55 - 7408 A S A T4
HT SR B BN ¢ SR BT WA R TR (Mg EAEE S 5dd) o 7EXMIHOLT, &
PP Bl e — AT AR

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

TE 3.7 WU 52 55 Python 3.7 AT, FEASEILM M, A AVFEMAFEAF R P EIEA P awa it R
St fasyne for FRMES.

5 3.12 RS B {8 Python 3.12 21, AN FRVFAE £- 545 HR BRI 7 B b (8 1 RS

LU LSS v I, AR A, = L RIS, P T DA U b 2
TR, K=t RN sk AR E R, = BRIATEI RSN repr (). #5E THRAT, BRI
3t str (), BRAER] TR e

Added in version 3.8; 25§ '=",

TR THARSTRY, FBHCRMM SR ef et , Fsfb. #3055 s M str () FHoRMEgER, 1o
P repr (), "'a' WH ascii ().

RIGHEH format () PIBOMEERIATAE AL . AE A BEIIRFRL 25 RIBNHHARGIRI__ format_ () Trik.
AR AR LA LR e A S FAFeR . MR ISR IR A TR R I I A EH T

e R AR B IIAF ] DARLFR B I B e Br. X i B Brt n] DAELFE B AT A O e 7 Bl A%t
BT, (HRAR A ERRREN SR T B XN M EIFIES S str. format () J{AFT A
M.

AP AR FIE AT AP, (B2 — BT BORREYR 7 B 2 PRI {E
AR I E R PR -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024
>>> f"{number:#0x}" # using integer format specifier
'0x400"

BT —3D

24. FHIE 13
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>>> foo = "bar"

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

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

>>> f£"/line = }"

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

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

"line = The mill's closed "

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

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

(M L—H)

AVAER T B EANR -7 A R 55 28

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

T 3.12 JiUAYSE B A Python 3.12 Z HIA SAVFFER 7 Be ] 54N - AR R R 5 26 2.

By Bo P s vF i SR I S DA S TEFAb SR R R 05 R

S>>l = [ign SR ]

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

a

b

©

£ 3.12 R 5EH: A Python 3.12 2Z |, - 45 AR BIA A SV SR
B ARG AR, AP A A i AN BE A SO A AR

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

>>> foo. doc__ is None
True

Z: 05 PEP 498, TSN EAF R AR E, AL S ERFRILEIAH A str. format () »

14
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244 WEFTEE

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

24.5 BHFEE

RS ELIRVE R SCANTR

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB ER K BERA RS, BE— UK S n] 1 A7

B E B, 2T EE TR NI, TGN T AEeE, IEBFES . FRIK TR 2 ],
WATTE 0x SFEEBLIAT)S -

HEL BRT 0 DS, T EERIECFRIT A A % . PASS Python 3.0 i A Y C A\t il 7 ThI (TR
o

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 EESE: BLESTRAETIEY, I TF L4807

24.6 FR¥FEE
T RSP T ELRR E ST

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

fraction = "." digitpart

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

TERL, MRATIN, REBCRIR A LA 10 A BN, 077010 RARM, FRMBES 7710 M. #
SR TRELI SERFE T B AR SC L. BB I S R 3 e 41507

FF AP TE R BN -

24. FHIE 15
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[3.14 10. .001 1el100 3.14e-10 0e0 3.14_15_93

£ 3.6 RAESE: BLESTRAETIEY, T RZn 4807

24.7 EHFEIE
ME BT B AITE G LR

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

R I {E AR RS 0.0 MAZAL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,

TRV SE, B (3+45) o BEF RGN :

[3.14j 10.3 103 .00173 1e1007 3.14e-107 3.14_15_933

]

25 BHEHF

SEFFAT R
+ = i3 L / // % @
<< >> & | ~ & =
< > <= >= == =
2.6 5yBRFT
PA R TEAFAETER R o0 B A -
( ) [ ] { }
’ i = =2
= —= *= /= //= %= @=
&= |= A= >>= <<= * k=

AL AT AU T BRI e = A ES R N AT . IR 5 R LR EAT . AR

EOrRRAT, BRI ASTIZ R .
PATT ASCIL FAFRAFIIAS L, XMy s 2 m 50

O

PATR ASCI “F45 AT Python. FEFAFEf 7 I (EHBTERESMIE AN, 1 ELHA A -

[$ ?

16
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BRER

31 MR, EHS5ARE

* %32 Python HOMBR ISR . Python T2 7 i i BT Bttt i th et G sout G m) K AR FTR i (IR X
B, HE RS AR T AL AL, DA SR XTSRRI )

FEARREAMBAIARIRS . REHE. —DRRYOQTEFTER AR RT BN UL IR0 AR B E
P RAENAFHIIHIE . 1 s BRI XTR PRS2 B 1d () LR — A ERHAR S R
e

CPython B{fi:ANHi: 7& CPython "', id(x) WAL x B NAFHIHBE .

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRI —AFRIGE GEBAZWREXZ). ST, — DRI ZRRWR AT BUER.

H XIS AR ] AR o (B W] DABRAS X R AR oT at &s (EAS T AR XS S0 ARl R T At %

(— AT A AR R IR RN R 5, MEE EMCER, B EESUUE; (HEmEas)

JBTARTAN S, FAE ISR R ERA S . FIL, ANAARTEA S S F AR REMUE, SLhndy

%%E%@o)*¢ﬁ%%ﬂ§ﬁﬁﬁﬁﬁﬂ&%%;WW,ﬁ$‘?ﬁ$ﬁﬁﬁﬁxﬂ§%7ﬁ$ﬁﬂﬂ
e R AR

MR DA IR, MTCVEVT RN E AT AT RE SR A BIR . Fe i H AR Y S SRR B3R [ml il
i 5 A W AL - AT SE PSR (G SR i e, I BRI A A GO 2 R R

CPython P{fi:4Mllffi: CPython H R il A (AIik) MERALMIGEMER LR AT O &, A G T)
I E S R TEDSCHE R ACR 23, AES BRAUE RIS (3 R RS | SSi3 . TH AR go ARLERAY SORY 17 ARG ] 42 fh 2R
IR AR A B o A SE A A RI94T 07720, CPython BAT Ty ANt T kA . AN SEARHAN m] 5 i X
SSL R LSS (I AR 24 02 5 2 3¢ P SO«

R U SR R BRI RE W] B IEF S DL T SR QARSI o BRI t ry..except
TEAHE S 5 R AT RE O R QARFFAFT o

AL GALEXE “HNIR” BERANF IR SO R 5 o 2% RV DA a0 [ ST i 2 % T b 7 i R
i, AR T BER O AR AR A, XX GUA I T B R SN SR B, A close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho

19
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Jrike BAMERAERR I BRI R . try..finally iR Mlwi th IEARAL T UEAT BU AP SR AE 0 5 AR
AL GAL T X AT R ENRh 55 . FANPITAIC4l. FIERMTUAE ., X LE5] ] R 2di Xt
SAERI AR . EZHIEOLT, MIRIE—DAGRER, FRAVSHEIr SR g Hi2,
BIATRIE— DA TAEVERS, WG B A S RN RS B, PR — AR A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RSB MR R AT AR LT A 5T . B X5 505 10 M AE SRR B L2 85 X TR AR 283
S5 E A IE 5L Br beaR [a] A R S BRI BUE AT — A X2 0951, s ml 28 2Rk X 2 A Feid
K. BlifEa = 1; b = 1 2J5, aflb WRESWMATRERN SR —AMEN R4, XHRT H RS,
HEfEc = [1; d=[1Zk, cfldPRESIRFEMNAFE. BM@ssE. (§HEEc = d = []
U [F] — AT R RAEZS < F1 d. )

3.2 FHENIEE

PATR 72 Python WIS . 3 AT (RARSEHI & DA C, Java U HABTE 5 40 5) W] PAE CHEZ AL, K
KA Python TTRESMATE Z YR AL (BIANA BREL. R8O B AU 45 45) , A il R AR 2l
BRI R B -

PATRN AR AR R v A S R R TS Bed . X SR MR B RSB R D R R E R A . e AR
TE SAERR AT RER AL -

3.2.1 None

PR A —FIRE. e — DA AR R R . GG N B A4 PR None TiH . FEVFZ 10U N BN
KR, BN 2R [P s 4R 1] None. B 12 AR(H A

3.2.2 Notlmplemented

HEA U R . AR R A % . XTSI W44 Not Tmplement ed i, Hfiy
R OBy AR ST IR R R S AR PN BRI . (RRERS SRR L AE ST AR 2 R
SEFHAITEIIE. ) AR 1 .

L A5 R implementing-the-arithmetic-operations .

16 3.9 RS FEAf /R B R SCF X Not Tmplemented SRIEAAEC M. BAE HHISHOR A
{H, {EX[FIN & DeprecationWarning., ‘BRFHEAR KA Python JRASH5| % TypeError,

3.2.3 Ellipsis

WA HUE — P . 2 — A BA IR BT 5 . X GOE FIHE . .. SINEAFRELLipsis Pi,
ERERENE.
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3.2.4 numbers.Number

BTG B P I EEIE, PN ARZ ARG R N B R BRI 452508 . Bor Xt g AT Ag ) —
HATE AR A A . Python fr iR A AR JE R B PRy, (B2 IR IR 8 20n 05

AR TFARFRER, fi__repr () Ml_str () By, HATFFAEEY:
s ENTRAMIET T, APEAENIRMERN, Ko ERA R ERIR .
o FORASTERTREMITE 0L T R AT 10 2
* TRME, BN REFER AR 20N, HASPER.
« KEWMZE, B/NMUUETRFEREANZZIN, FASPER.
o RS AL R T R E I 2R .
Python X /MR RIS 7 S BLHORIZ £

numbers.Integral

BEIRXF G ARBA B B R (A8 IE RO K0 -

HlE): R REEOR BN B AW B 5 R BB AR SR 0 18 R L5 R B BRI AR RE

RERBTT AN 3 N PIRR SR

HH (int)
WA R FRRERBINIEE, R T T HNA (BRI . AR A b 2 DL 3
Hl2R, S PA 2 AMIB RS, B AR IR AT 50 [) Ae FE R 25 37

A /R% (bool)
X R FR 2B False Fll True. {03 False fil True {HIPHNRIGEME MR /RXN S . fH/RZEH
BRI R, AR RIEAES T A AT 0 BIZE LT 0B 0 A 1, Bl AME B H A FEfE 6 0 45 5
B4 AR [ 47 "False™ B "True".

numbers.Real (float)

BEINF R RN HLAR GO BEF i K T4 S2 X U R A i Hh AR PRS2 ) G2 LA A (PA S C 5
Java SCB). Python ASZHFERSIERE R SCRF R @ w I BE R & 748 AL BRES AN NPT AE, (HIX Ry AT
1 Python F A IR ST AH R UL AT WO A8, PRIMCBEA B A0 55 WA i s B80T T8 5 2R A5 %

numbers .Complex (complex)

BEIERS G LA— X WLAR B BEF i BOR PR BUE . A K07 R A A WX R R A . — N 2
(S R v nl i R z . real Fl z. imag RIRHL

3.2. EARER 21
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3.2.5 &%

XEERFANENBCHRTNWA RA PG . WERE Len O FHRBUFFINTE. 470K  n B, &R
TR ERT 0, 1, . n-1o ali] BT a PRYZE (0. L8], GIRNERNFS, il bR
SR BEARMPBETARE. BIA, al-2] 46T aln-21, HHKEEN n Y a FPAIRYEIECEE 00,

JPIVE SRR a i3] RIEHERTIN kil i <=k <j WA 4 H . SERRAR, J1ate—
REWHFH . A A R ART RIS N TV A B 1A E

AEFINE SR AH = A step” IS YRV ali i k] 8 a FRIISH WA HKH, x = 1

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

3 Al AR R] ARV I AR

AR

AR PR B 5 — LAV RE R AR o (AR R A 5 X HAR R AT, He o (Y ] 2250 Gl 2wl
DA HS, —ANRTAEX R B B S IR SR AN REAE Y )

PATR R TR AT SRS 4

¥t (String)
FAFER 2 A2 Unicode 3 Y fE2H LAY )7 41 . BRUMEYE I {E U+0000 — U+10FFEF Z NI BT A i
NERRTAE AR Pl F . Python 7 char KA M2 ¥ A7 H B MR R A —NKEN 1
WA AT, WERE ord () WRF—MNEAL i FAFER B X N PUETEFIFE 0 - 10FFFE Z N
H R che () W DBUYEJERIAE 0 - 10FFFF Z IEEUESON K BN 1 XN FEAERXT 4.
str.encode () B DA A E N CAIREIE R str F4N bytes, T bytes.decode () MHETPL
1 R S BUAH B2 1) R B

il
— I RIS H ] DU AEE Python X145 . A& NE A B4 H IWITHRE S FEry s A a. R
H—NEHPITH C BT ol i@t 7 28— N2 SR M AL (— A RA A G A G AT
H, FNREFESE RN ERENSH), — N Todd ]l — X N2 1 R 354

T
FATHEX R RAT A .. Hh K EEE A 8 7, ABUETER 0 <= x <256 Ry AER
TNe FERTAE (BN b abe ") AP EM bytes () M 9 R GIEBFATHRI SR . FATRX R0
AIPAE AT decode () FiEMRIS T4 .

D3]
AR PR A S T TR AR o AR R AR RO R LR e 2 (R TE A F AR -

fiilE]: collections Ml array FBRIRML T A48 P2 KB K B L 41

B PRR A A 0] 22 41 2628

List (#i51])
FI P 2% H W] AZAL R Python X . 513 th I 7 1 0B H IZ 5 0 M 2> 3ah XM . GEEARY
B 0 5 1 ISR TCT M HRAR AL )

T REl
FARADS RIET AR TPAE N ER bytearray () MEARAE. B T2 (H
RIS, R T 7 A R R B2 D I BERR S AW 2E /Y bytes X5 —EL.
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3.2.6 E&%H

B RIOR th AR HA A R AN T A R E G . BRI GRS TARoR RG] . B2 el
BOEN, WA ERE len O RIEEEFHFHLC LEH WAL R PR RGN, 55+ E
I, PARGHHATRE . I ZERNFR SR E .

XA TR TR B T A B - S SEAR TR . 3 BT SR A TR A B LU BRI dn R A
R (Bian 1 A L. 0), W —HEH RS HH—1.

FIHIA WA N 2R A28 2

B
WX G RN A A . EATEE N ER set () Wikgsl2E, I HAE8 2 f5n DUEE BT8R,
B4 add () .

TREAES
WHA G AR RS, EITEE N frozenset () MISHOIE, 1T frozenset 4§ A2
Hhashable, &0 DA RER —MEGR TR 2 A i

3.2.7 BR5

WM R IR R ERT I EA I RTIRRIES . Wl TR a (k] AI7EBGS a FeER5108 k B4 H; X
AR, WAl de L TERIB H bR, WERRE Len () LR — AT 26 H 2.
R — o AL A R 2R

¥

B RFR I LTAE RN E N R R R E S . ARG 05 ) R 5 dL sl A
ARSI, A X G S AT ORI, FLJ PR T i ) L S B B A A A (L AR — B
PEo HIE SRR RO S IR AR I 9 0 UL AR SR AR S (B 1 A L. 0) B AT T R R R 2R 5
Al — LR H

TFUSOREIRANUY , X EWE SR AE A TS A WU AE 5 3 U™ A BRI B A & i3
MR, EL R % I 5 B P R4 A U RS i 8 A JE T A 2 O B L DO (o8

FUHMUEFASH ;s EATAEG (... FRYESEAIE (BT R 2R D,
YR dbm. ndbom 1 dbm. gnu $2HE TRIIMGELTRBURE], collections B2 anit.

TE 3.7 i85 7E Python 3.6 IUZ B 5 A 2R B 48 AP . 7 CPython 3.6 Hig AP 2R, (HIXAE
IR A e — S BRI IR E T SRR

3.2.8 T[FHRAKE
SR AT DA T B R R B (S 0L /N):
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BETEHX

F e SRR BN Gl i R e SCRBIE (B0 3 X & /N1 o BRI I — 2801 R, R
2% H NS R BT E SUWTE S 91 3 — 2L

ROk RR BT
EIE g%ﬁ
. XEFFBO% R A 2 B 2 1) F 5%
function._ _globals_ E S FHERH 4 R v 44 23 8]
. None B2 —MU SRR A A A8 B 95E oo
function.__closure___ M tuple.
BTN 4 HA cell_contents J@f. XAI#E kK
BRIPA R B B TT A -
FTREI B B

X LRI S AR 2R
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Bk Y-
, BRI SCRY FAF Y, AR BE H None . AT
function.__doc__ KUK
, B4 FR. AIESIY: __name__ Bk,
function._ _name___
R B qualified name, HiEZH: _ _qualname_
function.__qualname___ B,
Added in version 3.3.
, I B A4 R, A Y None.
function.__module_
, o B BOAME 1 TE S 0 B I\parameter {8 240 1LY
HEREEEm e tuple, B WA TCHE AT 5 54 BRI I K
None,
, RFEGBRN TR X B 1
function.__code_
, _ 44 S A SCFHE B R AR . BES0]: __dict
function.__dict___ Bk,
, _ ST A bk F . RFRNEEIES 45K, W
function.__annotations___ TEAE R B AR NG44 " return' (. BHESM:
annotations-howto.
, R KEEF T A BRIAER F 42,
function.__kwdefaults___
_ HEZR R/ KB4 W tuple.
function.__type_params__ Added in version 3.12.

PR ROV G SR B EAT R A, 2GR, X TR TR e R pR . S Y 15 0 S
BRTE R AR B R S P o

CPython P{{i:4MEi: CPython H iYL BALSCRR M B SCeR % b

¥ R KR

A R BREUE LV BOME

STPAMFE ARy gt (Wl

BREURME. RRFTRES SR M m i b

code__ JRMEARVIM )
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SEBITE

KBIITIEM TGS, FEBUIFAT A nl 8 IR G GEH A LR -
"R AR M R 11

TR IR0 L BIRT SR .

method.__self

F8 M) A o Faf %

method.__func___

B X (2 [F Fmethod._ func .
method.__doc__ _doc ). HR R A B BCE A SCRY S A R
H—A FHEE, BN None.
FEL PR (Smethod._ func .. _name__ #H
Iil)

TR SUTHERABRIN A K, WA AT A None.

method.__name_

method.__module_

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

P H & O ER SRR B (TR R E]) mgitld, mRzEER NP
ENFHF T 2 88 classmethod XM .

2 AR SEBIAREC A B E At 2 i A DR BT IR RN, SRR G __self
JRPEENAIZSLH], MZIEXN G EFRED 902 . @ AR func JRIERFZFRI R B4 .

Yl AR B HIBR—4 classmethod G A BIE— N SLOITER G, ZWRI__self  J@Mk
BICH ALy, MH__func_ JEMR2 5 IR R 2 s B0 &R

Y—ANSLH I ERR B, WX R EREL (_func_), RS (_selr ) HASEINEN
Fko B, %4 c2—Nas £0) REUE WL, =2 Cg—AEBl, WA <. £ ) SEN TR
C.f(x, 1),

WAL ER SR IRAE H— classmethod X4, RAFHE_ self Wl “FLF” Lhr &R
B, WIS RFEA x. £(1) 2 Cc. £(1) AERTHA £(C, 1), H £ AXTVATZEE

THTERA S AT 2 B SEBIIT RR R A A RIS BIARBUR P Ko A o AERLEER UL T, — P A
ATy 2R R TR IR — A Ryl B I T R AL i o RS BRI U R AT 7 B e Rl
frT IR xS (PARITA AR AT SR ) TEROIUNER A & S et . AT — MERF R B A —
REBUBTERH 7 A E RN SPHAIN I E T SRR IR AE R BRI R R A & %

4R R

— A yield 154 (Wyield i& ) TAT) MREE T EREFRN £ AR 38 HE. SRR R B g i, &
FEIR W] —AT] DA T R B i irerator 352 IR ARH) iterator._next_ () HERFEGX R
B—Hzfr B e yield iR —AME. S4XADREEIT recurn 1B BR R EBA R EBR, 5]k
StopIteration ¥ I HiZER IR EB LR I EEA AR .
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iR

i async der & XHREE T EREFR A A2 B8 L*iﬂﬁuﬁf BRI 2 */\comutlm POE B
TR E Sawait FER LA fkasyne with flasync for iE4]. lﬂél’iT%Jﬁ/}ﬁﬂ?

SEEPBRHERR
fiflasync def R SGFMM T vield iR R EETTRGRN 9 £ w35 R, KRR EHER
5}, Kfa&[ul—A~asynchronous iterator IR, MR AEasync for iFA) P RINATRELIA -

WH R EREEaiterator. _anext_ JyykRFiR [al—Aawaitable Jﬂ’,XT%‘iATﬁ—fP AT B S A
Hyield rmA—AME. MEBIITI S W return IBA B RECRER, <5k StopAsyncIteration
S B B AR B R B A M EAE AR 2

MEEH
PELRECR AR C BB (5. BB O T 4045 Len () A mach. sin () % (nach £ MRk
WERHY . SEEERMZERUE h C REHIE N . Frokiny LS gk

o doc__ RS, 2T HHIE None, F R function._ doc_ .

e _name_ BHRAMLI. iR function.__name_

© __self A None ({HiFZ L T—).

* __module_ 2 K BE X T AE BB 44 FR, BOE AR A T W Noneo 2 WL function.

_ _module___

MEFHZE

BEZRAISEBR FRNE R B — R, RANEEEE T — MM C BB e A RSINE I 28 NE
FER—AF T2 alist .append () , HH alist J2—PPNFEX S FTEHRBI, $R5kA0 R 2@t __self
SN alist FIARCHIRTSE . (ZIBMERITE 5 5452 6 77 2 WAHTR . )

ES

KRR R SR XX GOl TR AR A B2 plny T, (HREAPAH R new_ () KIS
B, MRS S®E __new__ (), HFHAEEFFILT, Maflss  inic () RARAHHILH.
23l

FERERAYSEBIN] AE A T JE e P e L call () JrikAE T x4
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3.29 #&##

i Python (AT KA ZUTT, -5\ 4 40 A1, BE@iEd impore 1547, @it A importlib.
import_module () FINEM __import__ () FRHULEIAM . BHTREA T 7 8R4 25
B (bRl U P ) bR globals_ JEMERrSI M) o BT | ReE he iz F i i
EREAE, Gl . x N T m.__dict__ ["x"]. BHSEAEEH TG AEE G REX S (F A

A SE UG B A FEE%E) . A module object does not contain the code object used to initialize the module (since it
isn’t needed once the initialization is done).

JRMERE 2 A A 2 [, Bl m.x = 1% [T m._dict__["x"] = 1,
e X (WE) JEk:

name

BRI R

__doc__
BB SR 4753, AARA AT TN None

__file _
BN BT B S B B AR A FR, AR E R M SO 35 . %) T 5L e e AR g L e o
Y file  JRVERTRERERNY, GIANRESEER R MR 0 C B XIS
SIMBAY RBLHCRUL, B2 I SO R AR A4 B

__annotations__
LS TER AR SATIH IR 2 24702 AP . A5 K __annotations_ WyRSiRk,

1% £ [Fi] annotations-howto ,
FRRE S B E M __dict_ HPATFHN R RN IR G 44 25 ]

CPython P{{EANE: 1 CPython i BB P MLAYIE , ABIH BT I L 7 LR i B, B
TFHGEA BTN ARG A, A5 2% 7l PRSP BRI DA B2 B 11 7 4

3.210 BEN 3

I S AR A2 a4 28 SORAIE (S0 2 SL 7). BANREE — Nl I 5 SE B fir 44
2. KIBHEL | P RTE I A4k, BN, c.x 2@ ¢ dict_ ["x"] (NdWAFE—
LORy TR Fu v H b E AR PR T 30 MARAEH AR BN BIE A AR, SARSE RIS AR, XL
R C3 I IEMIT , BVRAAE S 8 ARG BEA 2 R QR AR S — 3t A SE R RE AR 5 1A
#9470 A7 5% Python {# fIf) C3 MRO R I 7E python_2.3_mro %% .

B—RBEIEG N (RRES N ©) 2 E—DIITEN G, BRI —A__self  J@IEN C LBy
MR BEXE—4 staticmethod XIRI, BRHFEHONIZHE T AR WERXR . A RAKEMN
_dict_ SRS NAASMRBUR LR HAA T 2TE S 5 408 25—,

RIETEIRIE S R 7, (R SRR 7l o
XG50 PA A — AR5 B] (L F 30

FroR et
__hame___
ESIEY
__module___
RAE L PAERB 5K -
__dict__

(R ST UIIDES N
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__bases___

WS HER I, HENTERERI R B 5T .
__doc___

R SR FAFER, AR E XN None.
__annotations__

LA AE B PAT I e 4702 i, B X __annotations_ S {HESEEE,

2|5 annotations-howto.

__type_params___
—AMIE R A I, ENTRHME SR K

3.2.11 33240

RIPITE i P8 ot gkl (WL E30) o AN RIBIEAT L — AT S RS L a4 2 ), Rk
SIS E A IR AT R ARAE A R BRSO R R A R B, S ARSEAEE
JEEP AR RN W IIB IS — D HE CRECT S, BRSO G, H self g
PERMZ LB . BSTIEMITTIEN R B LA SIS <987 /AT, BT A e S S iR AR U
1 m AR Iy AIE 2 Y 5 A0 35 /T, AR R SR PR T BRSSP AR __dict_ HIXI GO
WRARBIZIENE, M RIENERA__getattr () ik, WSRO R AR IR,

o P A AN B 2 B RS2 A AL, HEOR SRR . MR K RAF setattr ()
B delattr_ () Jryk, WRFIRFI 5T AN P HE O S 0 7 i

AN IS HAG LR IR A FRIA ¥, ] DA AR gt . S ok ik 64k T,
FrkE M dict_ HEMTML _ class_ RSB,

3.2.12 1/0 MR ([WHRLHIHR)
file object Frn—HFT IR SO A Z PPt Ty 00T R BB U RS open () PE KL, PAK os.popen (),
os.fdopen () il socket Xf 4[] makefile () Jrik (] REAH F S L8y b pr LAt ) L Ath pR S K 7732

sys.stdin, sys.stdout fil sys.stderr HIIHL XN  TIEREASARERI A . B H FIES 000 0 SR 55
CATER S PASCAF T, HILEREE 0. Text IOBase MM ZEFE LM 1.

3.2.13 pEpER

LR ph fRREAS () ) B BB R 2R o ETTIA RE ST REREAR SRARRE SR A I BB T 22 1k, N ARSE
HOR WAEBLAL—HF 4

(ASEFGE

X RFEIR 4hiF A 5 % a9 W AT Python I, siFRbytecode, ISR G R RO SR 1 DBIAE T B AN R £
FOR R SRR g (RBUTT TR RS YR CE I, AR Gt B SG  HBAS EUE S AT s kL
XIRMA RIS RN (R ENFRTEIBATR D . SRE R, XA, B EX)
SRR G ORNE 2 B 2 [A)4%) .
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HHERE

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

.COo_varnames

.co_cellvars

.co_freevars

.co_code

co_consts

co_names

.co_filename

co_firstlineno

.co_lnotab

.co_stacksize

.co_flags

SERE IR E PRELA
Added in version 3.11.

PRE LE T A R (BIENURAEES AR
BOAMERIEZ)

@%&E‘Jﬂﬁﬁﬁ%%%‘\ g (BFEAAERMENS
%55(

@%&?‘J&Bﬁ?é%?%iﬁ AR (s EA BOAER
2R

BREE B A s L2 B (EFES)
—/~tuple, HAEERATRFARNATE (M
K4 ITR)

—A tuple, A0 eR B R B BT
e & AR

—A tuple, HiaEEREHH BAERMATR

— IR R R bytecode 1849 75 T4 ER

— > & B P Wbytecode BT B < T #Y
tuple

— MM R P Y bytecode P Y4 FREY tuple
Bl AR e SO 24 B

PRACE— AT I AT

— NGB T Mbytecode i F% 5 F1T-5 BB A 745
o ZRPEZHT, ARSI,

1E 3.12 R AR BB : RIEX R XA B 5
A, JfAIHETE Python 3.14 SR .

2 SN EITE S PN

TR — RPN AR R AT o IS Y 4
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PAT Rt co_flags i CHMARAL: AR *argument s TRIARIE ZAL RO I (L B S HON A
0x04 fif; WIRBKEBEN] **keywords AR AL BRI KPS HIWBE 0x08 if; WIRKER—
PRI MBEE 0x20 i, 12 inspect-module-co-flags ] 8 H B4R AR AT SCHEAR «

Kkt (fFrom _ future_ import division) Wffifflco_flags F I RIERACHD NS 1 41
TREH TR RRE . W R E IR E T AR BREFFE IR 02000 {i7; 7E ¥ 1Y Python it 4
HN 2] 0x10 1 0x1000 fir. .

co_flags HHARLIG PR B AL -
IR R — %, Weo_consts RS — IR R B SCRY AT S, B AR 2 SN None.

RAREXBMHNSE

codeobject.co_positions ()
R[] AL I X G i Sk bytecode 5 4IRS AL E AT 5
BB IR S (start_line, end_line, start_column, end_column) ffj tuple, Hr
551 AN TCHR N THRIENEE | AR AL E .. YEE B4 ETRAEATA 0 AR ) utf-8 47
Tt & .

AP B R BB R K. ATREAAE XA OL T RPRR SR AT
e M7 —X no_debug_ranges iafTfERERS
* TEffi/] -X no_debug_ranges BHME—4C4iiFEm) pyc X
o 5 NG 7 B T4 o
o T ARSI L R R IR T YA RN AT S S
BRI, TCHTR T BT R AT Y None.
Added in version 3.11.

M E]: e TR A AR RS X S A A B A B, X PTRE 2 5 304 195 1% which may result in a small in-
crease of disk usage of compiled Python SC{4f: i i i i 5% 25 1] B f RE 48 7 9 I A2 I A 3 . 23k
Yo A7 AME LRV OIS FT BN AN LA B, ATRAME A —X no_debug_ranges fir & 17 AR

PYTHONNODEBUGRANGES HIE45 &,

codeobject.co_lines ()

AR 0] — AN A A Kebytecode WIPELETE I I B ACE: . HoW AR iR —Ti#k2 — 1> (start, end,

lineno) tuple:
¢ start (—A> int) REMN T byrecode JEHITT IR AL E A FS & A LI Z AL ED .
* end (int fE) fCEARX T bytecode JEFI AR R AL EM W CRFHZAE) .
e lineno &Mt FKbyiecode LR NMAT S int, B WA E LB NI A5 0N

None,
PR 2% HRF A TR AL JE -
o PR BRI 0 E N start.

* (start, end) JEREFFRIEEBRIES N . WYY, MTAL—XF tuple, S AH) start
FFETH I end.

 ALATEEAA SRR . XTI =t A end >= start,
* ERRG— tuple [ end KF4E T byrecode RN
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TIENLMH, Wl start == end WRAVF. TIEREEEHAI MM AR FAEAE, (Hbytecode
G A BT R BRI LA T

Added in version 3.10.
hz=%:

PEP 626 - TEPR Al T b f DR #0415 .
5] A co_lines () J¥LI1 PEP,

codeobject .replace (**kwargs)
R AR — SRS, G E B B
Added in version 3.8.

i 2R

WX RN IATI. EATFTREH A =@ a2 h, R PL B4 T PR B R 2K

SRR EN
FemE— AR PR RS ), SCE IR 2
frame.£f_back B R ] A None
TEB A frame TR X 4B 1 (code object). TF
frame.f_code HUiE g o &5 | 85— P A5 |8 obj ¥ "£_code™

HIFER%ZE{} object .__getattr_ .
BT T AR A T = T

frame.f_locals

BT TER A BT 2
frame.f_globals

BT ERNE (M) 2k A7

frame.f _builtins

| WIRFRH “WEWIHES” (R R % Mbyiecode
frame.f_lasti FFERMZET])
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O R BT

WRAH None, NLETEACADPAT 0 B 4 H & 25 =R
frame.f_trace TPRA BRI S ) SR AT 0 U P A
Sk — N4 (BN f_trace_lines),
) Rz @R False PAZE A IR AR 1T il A
frame.f_trace_lines PR s

PR BB H True DA ARVEHE R4 R MR RD B 0E,
= T S B | K 1 S b 30 ) R 1 o

BrhiX AT RE S S ER & L ARREST R .

PR 4 AT - 70X B A A B o B P

LRI L5 AR BREERI LA 2T (DURTFIRIS 20T . TRl L
5 A% RS —A Jump 4 (RIRE R —
SiE4)) .

MR8 75 5%

IO 5 SR YA
frame.clear ()

BT YRR BRI WA 1 4l & of 2= 951 . FHFE, WIS T generator, WA IS AR4F
WAL A BT AT B WOk S 0RF S 1 (Bl igk—A S I G e BELAE ) -

WRIZ WY HIEAE AT S| & Runt imeError,
Added in version 3.4.

B SR

TR E A TR G R . 495 kAR R A E A R, Wl PhEE A types.
TracebackType TR A%,

TE 3.7 Wy s o BUAE R 52 vT PAiE A Python RS &2 b S 514k

X B A R ) X 5, 24 30 5 0 A PR (E A AT AR R R I, SRR AN HF 2 07 24 5o 913 2 i
ARG, YA — AT RRER T, R DA AR IR . (B Wiry & 4] —T7, ) BEAlER
sys.exc_info () FriREIWICAHIE =30, AR FH N __traceback__ JEPEBIIREL.
MRFAEEE AR, HRIRES (LRI SFARNPRER R DR MR AL T2 B,
BHEEN sys. last_traceback L FH .

o S b B [T 5, )l 0 ) 2 ) A0 7 3 R i i AT 482 c b_nexct Ja 4t DAKE B 52 E 1) 2R iR

i

"R AR M R 11
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PRI SRR AIT AT Zo

traceback.tb_frame OB BB P Bl % — f B % 3] ¥ oby
B "tb_frame" [ & % F {f object.
__getattr_ .

7 S R A T A TS

traceback.tb_lineno

WK RS

traceback.tb_lasti

3] AT S A B e — A5 HE 2 AT S H T 2 BAT- S AN, SRR R A € oy 1) HLBOA TRACHY except
TAEGEA finally TAJAYIE.

traceback.tb_next
FAIRI A S JE M th_next RARMUER PR —29 GETEAEFFHIIDD), WA T —ZHNA None.
1 3.7 W SETE: %I 2 T 51 .

PR MR

VIR MG RFIR__getitem () FEMERHYIA . 2 ZRWATEHNER) slice () RECRAIE.
PRIk H L@k start AR A stop N EFY step A KAE; A (EHWAEBENA None., X 48 J@ 4l HA 1T
CILPIE S &S S a b7
slice.indices (self, length)
W 52— B BISRY length F1THBAEY) X545 . 3] length ¥5 € 1 LR 2% B ¥ 5 B U] 7 9 AH %
& VAN iR . HaR [UE N =N BEH B ool X S8y 3k U e 1 start Fi1 stop 515 DA K
step KA . FG |5 SOBAINH S TE L) AR — 20 gy AR PR

BRSHEMNR

HAS T ER GARAE T — PPk b SCRT IR R BRSO G 54000 A S 0 T Ko B ST VARG 2 T R At )
Znsesy, W AR HE XS YRS B A E S R R, SEBRIR ]
e L WA, BEASPE—P i . EESI AR R RS . BSOSl N E
staticmethod () MIE#SRAIEE .

KHEMR

RITEXGETETERML, XA R AR, KU MIEBEREBIIRBORI G/ FTTER
TEX AR BURAE P AT A A ESCh g, W %) 7 ik —7. RIrEN g2 N classmethod ()
Pyt B o
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3.3 BB EBR

— RN DATE A G SCHAT IR PR 7 180 S B R IR TR TR R S B 1o ) O R s B4 (B NS AR G2 B3 st I
5Y)R) . X2 Python SLBl & S A E M3, VR AT E ST IE F AR ET . 2601
K, WER—AKELTHHN__getitem () WA, HH x BIREW—DEB, W x (1] BEAGSFNT
type(x).__getitem_ (x, 1). BRAFAUHIBISMED, FEBCA E SGE Y I AR IR ZAS AT AN AR

Bl R — R GEE N AttributeError B TypeError),

FF—ANEFIR 5N None R W EAEARTT . Fln, aisf—A2/f__icer () K None, MZE
REARTERA, PRI HSEBIEA iter () ¥51%—4 TypeError (MiALEMIRE_ getitem ().
TESE PRI AR] P 2B RO 2R}, AR EE B — A AR ) SR B X R N S R U 24 2 i Y . 15l
an, FRECAN TR ERVEX T R L e R U2k B, EERIY) T et Ve A B o GRX A Dl i — A~ 5L 43
& W3C [ SUR AT R i) NodeList #:0., )

3.3.1 EXEH

object.__new__ (cls[, ])
W DABIEE—A cls RAHEB]. _ new_ () @S (BRI MR AT 2 2 A H A )
C B ArE R SEBI T B RE NS ARSI AWE b T G 2k G agiE /D
__new__ () HYIRIBMER K6 5 S8 GRS cls I5EH1).
i 7R ) S I 4 B S 4 A B B super () .__new_ (cls[, ...1) @it &R EE
)__new_ () J5EERAIE—ASH 2L S B R JEAEIR [B] 8 22 B AR 3 T S04 VIOHT B 0 52 31

WR_ new () FEAHEEXT ST W A E I HUE R ] T —A ofs FYSEB], WERSEpi_ inic ()
HYERPA __init_ (self[, ...1) WIERWAEIEA, H self JFrscplm e S BEEs
X} G K 1 2R B RO R
WR new () FIR[E—A cls BYSEB), WIFFSEBIR__init () FESANSHHAT.
_new__ () WHM TR AYA A A T2 (B4 int, str 5 tuple) 2 H1 LB A EE R BEHES
1E H & OTh gl B2 DAE E S A Ed AR .

object.__init__ (self[,..])
FESEB GBI new () BiIEZ G, BREVEAREZ M. HSESGEHAEMERFENSE
M. —AHEEMPA _ init () F¥E, WHARANIENRMAE  inic () FE, i
H I ) AR AR SE B EL 2 O IE R LAk s Bl super () .__init_ ([args...]).

xS new () Ml__init () WMEMESERM (H__new__ () QI#, HFH__init_ ()
FEMD, FeA__init_ () REIFMEREER None, HWAFEEITHIG| A TypeError,

object._ _del_ (self)
TESEBIRF A SR o IR M AL eR ity (RiEY) . R NHEEEAF del () B,
M FrIRAE W RANR A del () ¥, Wi/ i b iR F & DARR O/ S5 5 B0 20 1) TE B T B
_del () FYERTLA (HAHERED 00— AL B A3 5 | R MR A S, Xpifrht s €4,
_del () JRTR AT AR BT SRR A S i PR R R AR SE BB R 24T CPython SEEL A
S
L fRBERSR AN SR AR A R S ] del_ () k.

2__hash_ (), __iter_ (), _reversed () WWk__contains__ () JFEX WA EIRAEE; HABITVEI 25| K TypeError,
B BT None Ja TRl & F X 52 AT R R —
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W del s FERECHEIN x._del () — W% 2005 x W3R AR . T# B2 « 931
S .

CPython F{fiANET : — 51 HIFEER AT ARLIEXFR 895 DT ROA % . FEXAME DL T, JRPRREA S HeAe i 2
FRea IR I B ER . SEG R ARER R — 8 IR 2 24— AR A R i A B gl 3k . Wik )
ARG %R, XTI E HCHEIEER, ©a 3G AR A 2R B i A & .

hzs%:
g ABHL) SCRY .

T ———
FTE—AE4ER] sys.stderr. FRBIML:

© _del () AIEALEARMBIITIEN, Gk BEEARNAR. IR del () F3%
P2 PEUR AL FE VO, PTRES AAESERL, BIAMRTERE BN IAT _del () i
(NCER RIS

o del_ () WDAYEMFRERS LMY BAT. BIIL, EREDIMK4 )RR (A8 HAkib)
Al BE MR B R None . Python £x ik Sl BRAR B v 44 B DLERAS N R ZeFT 3k 1 42 R 748
TR g Hofth 42 SR An B AR EARFEAE Mt I 284 R AR s T, XA B TR S AR
TE__del () HEHHABIATTH .

object._ _repr_ _ (self)
Hi repr () WERHCA A DA B —DXRG Bl FAERER. WERWTEE, XM RM— G301
Python FihX, AW AR B G R BUERNT S (REAGE MAEE) . WERXOR T RE, DR [l
4 <. ..some useful description...> FJFME. REMELTNE—DFRAENSE . MR-
FKENT __repr  ()MHREL _str (), WIEFEZRMEGIR “JEIER" FAFRFRIR L
M_repr__ ().
W EEFE g TR, PR R RN A S FEEE BB G R E
object.__str__ (self)
it str(object) PAMNEMREL format () M print () FHPAAEB—MXFERA “dEIEZ" 8kl
RPN . IRIEDLAUN—A FRFERRR .
Wk Sobject. _repr () WARRGIET _str () HARTHIRE—H 20 Python Fik:
AT DA 5 (S B R A (R
WE A object g XHBIALI KW Mobject . _repr ().
object._ _bytes__ (self)
i bytes P DA B MR FIERERIR . XV ZIRE—4 bytes X4,
object.__format__ (self, format_spec)

it format () WEEREL. P, %X ILFF S F i MRMEPAK str. format () Jy &R AR
— XIS A PR EIR . format_spec ZHCR LS T A IR IR FEAFER o« format_spec 2
BRI format__ () WZRBIYLER), N RZELBE RS Z AN E A,
o i A AR A A T

12 formatspec T fARERS AL TRVA A .
R E DTN — AN FAFER X 42 o
1634 MR E: object ARG _format__ J A QIERYEE NMEMAESF4F, #5651 & —A> TypeError.
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TE 3.7 A3 H: object._ format_ (x, '') BUIEHNT str(x) MAFHZE format (str(x),
T ) o

object.__1 self , other

object.__1 self , other

object.__n
object.__g

t_ ( )
e_ ( )
object.__eq__ (self, other)
e_ ( )
t_ ( )

self , other
self , other

object.__ge__ (self, other)

DA X SO R B LU Tk i BAT S S AFRI N R R U  x<y WA x.__1t__ (y) . x<=y
FWHx.__le_ (y).x=vH=x._eq (y).x'=yiHx._ne_ (y).x>yvfx._gt_ (y).
>=yJH x._ge___(y).

WARTE RS U B MR RSB, & LR IR T RES R 0] BB X R Not Implemented . % IfI,
R LB iR ] False B True. AidSifp Lk ey ykn] POR LR, AR LEGs FAT 2 %
ATFARERN (Bl 1€ TR AA1E), Python SXHREIETA bool () LARE SR HIL 2R

TEERINE LR, object Il is REHM _eq (), FHIE B SR K A B & [H
NotImplemented: True if x is y else NotImplemented ., XIT_ _ne (), BRMASZIT
4 eq () FHNEEREUL, BRARSEHR A NotImplemented o HRGBHAFZ )% A HAb & X R Bl
BINTIL: BN, (x<y or x==y) HEHARNEKRE x<=y . EHIREMEHE B3R NHITEAE, WS

# functools.total_ordering() .

AR __hash__ () WHIKBLE, TAREIET SCR B E Bz R nT VT S 1 hashable Xt 52}
TR — L

XL YEERE A FR SR (FELENSEA LR EEA DS B ER) s 2 1c ()
F__gt_ () BRI, _de () Fl_ge_ () BRXIWIRSS, Mi__eq () Fl_ne_ ()
MRENTA TS AR B ERU AR, AR 228 A B B A 1) Tl ) 2
ii DR S0 B A VRO SO i, e A 0 A e B A B B i BRI F R R Sk

MBAHAIER )RR ITHEAT Not Implemented ASMUMER, == F ! = BHAPR 2 HIIHRE 1s #l is

not,

object.__hash__ (self)

W N E RE hash () V8 ARG A 8RR 8 R A THE . B T IR R 2B FE set . frozenset DA
Jedict, __hash__ () MiZiR Bl —ANEEEL. X5 Ho R 48 S [ ir s 0 M — R AIE J 1 LA A R]
WAE; BIIMERIES S A G A A S A EIRAE i, BRRFENET A et Xt
ZICAMIEAEE . Fn:

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

f#E: hash () MWL EEXW__hash__ () JyEREEPEW N Py_ssize_t R/, il
HORS 64 RIAE, 8 AT, A 32 AN 4 . MR —DRIRI__hash () WAHEARIFAL RN
P ERE T AR, T ORGP SCRAA R TR . X — A R BRI ) python —c
"import sys; print(sys.hash_info.width)",

MR —ADREHEL _eq () Ik, WBLAEWMANIZE L__hash__ () #AF; WREE XL
T__eq () HEAEX__hash__ (), WIHSLGFARATPINIER A 2 LK & H . WR—DK
SEXTAMERIFEIT __eq () Jrk, WERNZSEH__hash__ (), [ Rhashable Z AR S
SORBEAR A ER AL (USRS A B A B, BRI TR A AR ) -
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e CZRBAT A __eq () FMl__hash__ () i HRAENSEAMNSE (ACBRI) HEDE
AHE, HH x.__hash_ () 2REAEUEPAAIE x == v N EKRE x is y H hash (x)
== hash(y).

—ANRURERT _eq () HIEAEN __hash__ () MRFH__hash__ () FasXHiih None., 24
—NRI__hash__ () J7¥ih None W, %I SEGIRAE — R F 2R UG F (B E A 5 | &
TypeError, HEYEKM isinstance (obj, collections.abc.Hashable) WgiiERiHH 5 R
YN0 8

WR—ADEBT__eq () MWEFEREKALEN__hash__ () LB, WABHESTEE _ hash__
= <ParentClass>._ hash__ REAHEHIERESS.

WR—ANRHEE_ eq () WRTERRMA R, WNZERE LPaE __hash__ = None,—
ANAENLT__hash_ () PANERXHET| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) Ji AR I PTG AT 42

fiE): ZEBRAEDL R, str fl bytes WRIW__hash () (MR BAMBEIE mah”. BA
ENHE— 5l Python HEAEH S ORFFAL, HENTREAEERIZTTHY Python [AlJ2 A R HIIAY .

AR A T B 13 R O 2 i AR R S R ARV EAE IR B R AT R B O(n?) 52 2% B i BE 1Y
FEAE IR % 2t . 52 5 http://ocert.org/advisories/ocert-2011-003.html T S .

A A2 A HIERUOT . Python WM PRIERX N RF AL (HETE 32 (L1 64 fif
g ERA—EWY).

Y%= 2([F] PYTHONHASHSEED,

e 3.3 A S BRIA S e A BEHLAL -
object.__bool__ (self)

A BT YR ASE BEEAE RS DA S N LR bool () #iffEs WikiR[E] False 8f True, 4oR%E LAY,
WIHERE LT den_ () WEOLRRARME, AR BNZX SRl A BAE. WR—1
Ky __len_ () Bi_bool () ¥IARE, WA LRI AA HIE.

3.3.2 HE XL EitihE
AT DAE SCR A5 Rk i SOM RSB BIETTH (x. name BRI RMEEOMPR) B9 R4S X

object.__getattr__ (self, name)

YENE VTS| & AttributeError MRMEIBERA (FTRER MM __getattribute_ () B
F name RNE—A LB EIES self MR X EMPHBIEM T A T AttributeError; B X} name
PR _gec_ () WEIA T AttributeError), HWHEN MIRM (FKFNH) BHEESIEG K

—A~AttributeError BH .

W ENREE RS EEYLEREN, __getattr_ () WIASHIRAM. (X@EFE__getattr ()
M__setattr () Z[AIMCEBEE AR ) X2 E FRCRIE W2 R A A XX E R
h__getattr () FFICYET IS HAL B M. B R E DX T S B SR UL, RS 2 7E SEH
J& 7 i P i AT AT (T 2l A B A X ) sk T DA R e i sE g il 5 S R
f__getattribute_ () Jy¥E T fREIEREOSEYED R 58 21 AU M .
object.__getattribute__ (self, name)

W ¥R 2 To A i PASE BRT 2R s il J@ v 1) . NSRBI E X T getattr (), W5H
ANEWREA, BAE getattribute () BXMIH A EE5] % T AttributeError. W
NMaR [ (R E) JRIEE S 25 kK — 1 AttributeError . A T G It v H G JCBR
S, H S B 12 6 2 U EL A R ] 44 Ak B 8 28 9 0k U A0 B P g AT A JE M, B object.

__getattribute__ (self, name),
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i B R R A E A BSR4 SR DL A R AR IR YA ] RE Sk
Bhid. S0 LS,

518 — AT % oo . name FEETF{F object .__getattr_ .
object.__setattr__ (self, name, value)
W EAE— AN B R B DR o XA X BURIE AL (BRHEARAF S LB FI) o name
JEIEAATR, value ENRE JEVERIE
MR setattr () BMEIRMELE LB, BN EAELTE, Bl object.

_ _setattr_ (self, name, value),

o5 —H IS |2 obj. name. value WFEZF (Y object . setattr_ .
object.__delattr__ (self, name)

KT __setattr_ () EHAEM AMERTTAEEL. HOTENMIZMAE del obj . name X TXX LA
N AL

G185 8 obI . name MFER ST object .__delattr_ .

object.__dir__ (self)

BIHESAEE RN RIA dic O WHIAM . REMEDHUCS— AR R dir () AR EFH]
AT RILA N 5 TR HHE R -

B SRR 5

Wk __getattr_ Ml dir_ iSATHH K A E SCHHEE AT IR . REUZ90Y) _ getattr_ pR
BN B2 NS, KA — N Er4, HRETEERMSKG] % AttributeError., 1@
IEFEEKMobject . _getattribute () REEBHXF R PIREIFEANEME, W __getattr_ SFERIHR
E@Edict_ HER, KEHIS5] k4 AttributeError. WK, B PUBMERA R A IR 45
A

__dir_ BBV HARSZATM SR, I HAR el FRon i a7 A 2 BRI AT R LR AR G BEeR
RIHAE, FREE PRI dic () BREMAE.

AT A O BT (R E R AR R SR ), AT AR R __class__ J@PERE N
—~ types.ModuleType T2, Flanmn:

import sys
from types import ModuleType

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

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

sys.modules[__name__ ]. class_ = VerboseModule

fE): & B __getattr RHRKEMIRE __class_ Wil i@V kb i 448 - B
HU e R (Rl i R A g (U I8 2 i e A R i 5 | ) 2R Z s o

TE3S IR H: _ class_ BEHEMESCHTE.
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Added in version 3.7: __getattr__ Ml _ dir_  HiEMH:
hz%:

PEP 562 - 154l _ getattr__ fll _ dir__
TR TARE) __getattr_ Ml__dir K%L

SCHlHIR 2%

PAN A — ML E 2RI R (FRR 36938 8528) Bl BT —A> FrA & Kb iy i e A ol /e (124
AT T E R BHEA PG b)) . ZEDVTRBI, JEd” a4 Nra &R __dict
AR TR P S 2 ) JE
object.__get__ (self, instance, owner=None)
PA R DRI A E 2 E e (SREMEUi ) s Lol @tk (SEOUE MV ). AI3ER) owner
SRR E R instance Je i R VT E MR SLH], MR owner A7) @M M None.
BET5 AR 43R B RAT R B P H SR 5| & AttributeError R,
PEP 252 $8W]_ get () I A —2ASHH TR HIXS . Python [ & N ERIREIR A SCHF IS E
S B, HSE =T T HATREEOR AT 24 Python [ Bi__getattribute () LG
%ﬂ%/\ﬂﬁ/\?”%& TR BN R AR
object.__set__ (self, instance, value)
A VA DAL instance $8 5€ W) I A 5 2R S B SR A BHE value .
TR, WN_set_ () 8 delete () XFHHARLZR “HIRAR". HE2HTES A 4
object.__delete__ (self, instance)
T 7 VA LA instance $i& 72 i B A 35 1 S Bl ) S e
TR LB ATREAFAE __objclass__ J@TE:
object.__objclass___

JEPE __objclass__ & inspect BURBEONTEE MG E LIERR (IERRBCE LRI B T30
SRIBYERIBITRINA) o X T AT IXTGRUE, B AR s OR e ft— M RrE KA (H128)
W SEBIVE R S — MBS 4L (i, CPython 2 87E C HSEBLHIARSRE Jy A B E IR IE) o

T iR 2%

BUR, fRasst 2 A “4UEiT N XTI EM, HIE MU B AR g8 P s i i By
_get__ (), __set__ () Fl__delete_ (). WML E LT AL EFRHEE T, EHK

VOB US T

Eﬁwmm%wﬁﬁmM A G 7 L R R uﬁ&%%@ﬁ B, a.x BERIFSM a.

_dict__ ['x'] IR, )G type(a) .__dict_ ['x'], FETFRMKKRAE type (a) B EFELE, K

HEITI,

B2, AR HREN BE R ST RIS I kB Xt 4, W] Python nJ fE & BB ERIAT O HH 44 M0 AR IR HI il i
TR X BB EAEN SR ISP W AR T 5 SRR 4 0 38 S AR T (95 AR Bk

AR SRR RTTHIR SR— N E a. x. SR AT K a TE:
HEZWRH
e i B ELER AN T DL B D O 3 ) P AR 3 e i T — MR a8 ik x . __get__(a) .
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WMARGE R — DX R LG, a.x P EENMA: type(a) . __dict__ ['x']._get_ (a,
type(a))o

RYF
R ER DI, Ax SHEEB A A.__dict__['x'].__get__ (None, A).

ik e
Bl super (B, a) .x XAERH S SELAE a.__class__ . mro_ FHEREREAE A ZEHESE
BIfiRM B.__dict_ ['x'].__get_ (a, A). W x N2, WA R B¢ .

XFSEFIGE R, AR g UE AR SE BB T o ST WP iR g T vk . — Mg T PAE L __get_ (),
__set__ () Fl__delete_ () WTEMEG. WHREEAE X __get__ (), WPFA]JEMER R B IR 2T
A, BRARRGR LB T i AR R EE. RS E LT __set_ () /8 __delete_ (),
N2 — MR AR RS: WRMESAE XL, WER— e fdes. @, Stz X
_get__ () Ml _set__ (), MAEEHEFAZMEA __get__ () Fik. X T _get__ () fl_set__()
}%uj% %delete_o)E@%&ﬂ%fﬁﬁ%ﬁ%ﬁ%iﬁiﬁu%ﬁwE@%Xo 522 AT, AR s AT 5
5| T B3

Python /¥4 (35 @staticmethod Ml @classmethod 2K YE) HSEVE NIRRT IAER R LB o
P, SEBIRT AR 2 UM E S . X e B S 3R A5- 5 R ) 2R 8 b SE B R — R AT A o

property () HREURAEAEIEREIA GRS . IS B B E BB AT

__slots__

_slots__ FUVFRRAT B M S W B CHE i B (AR AE S8 ) 22 B __dict_ Ml _ weakref _ (R AEEHE
_ slors__ Wi XS FE AT H . )

MR __dict_ W[ARFFE M. @A fE R 558 225 0T

object.__slots__
XA RAS TR R AT TR O SR 8 b S T 2 o 44 2 A R T 41 . _slots__ 2 E
PR 7 B DR B S RN ELLE A B A S SR dict F_ weakref__.
A __slots__ [A)YERFI:
o MUK EH— A _slots__ MY, LB __dict_ Ml __weakref__ JEMEREEIE W VIIIAY .

o WA __dict_ e, SEBIFARELARAE _slors__ E LA BBHAS IR . 248 — AR H B9 A
EARMER 5K AttributeError, WIRTFRENSHAHASE, WEORF ' dict_ " MAEIFE
__slots__ AR ER A1 H o

o WKL E __weakref A5 fe, WIE LT _slots__ FZSRA SCHRXT HAL B 550 A . Witk
FEAFFEIH, MBS ' weakref ' MIARIFE _slors__ ARG FAFER RS .

o _ slots__JRilI AR R AN AL S AEREH B . R, FEMEARER K s slors_
FE SIS AR S B BRNE s B, SRR 2 7 S i AR .

o _slors__ FIARMERAN RBRF & e, FELXEPFEIAN _slots_ FEHFRPRIFETH. A, +
K2 PAG __dict_ Fl __weakref _ [RAFCATWRE LT __slors__ (CHirp [ 24 {40 EATART T Ao FE AL 11
K)o

o TNR—ANZE RN EAE A g E S, W IR B R SE B AR BR R AT ) (BRI
HIMNELRBCLH AR ) o X SEASFEF )& LA MAE Lo AT RESUSIN— B 1E UL B
ARG o

o MR HIRAE H "variable-length" K B X & 4 int, bytes fl tuple WX E X TIEEW
*_ slots_ * M5 % TypeError,

o AEATAETF AT R I irerable FHn ARIRIE S __slots__.
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o WERRMH A FHRY _slors__ TRIH, WHZTILH) B MERE G124 FR . I E RT 9 R A
JEVESRALE MY inspect . getdoc () THHFFE and displayed in the output of help () ki W B R SC
R FAFER

o _ class__ TRMEAAERANEEA RN _slots__ W2 fEM .

o T E AR ZEMRME A, EAARF R A R ENE A
HEWRENAR) — BRI 5] K TypeError.

o WRAfiterator {1 _slots__ WS A RIEACAS 1) BEMELQE—Adescripror, {H)&, _slots__ JRTERF A —
AR

3.3.3 BENKEIE

M ARAR G —DRE, SEXNREEWA__init subclass (). XM, MEASRTRE T
RAT NI AT BE . X5 JERE M A A R B U 00 IR, (H 2 Ui R SE R e AT BT B R 2, T
__init_subclass__ WHEAEMT & L Tl ERRIEARLMN T3,
classmethod object.__init_subclass__ (cls)
M FAERIRAE TR IOV S o cls FERIHI T2 AR E SCh— Ml s 65k, Wik
R bR 4 20Tk
Bl —AHEN KRBT SHWLES ERER __init_subclass . J T 5 H Al
__init_subclass__ HYRHE, WURIEFHFER BT SLEER M SR 5 RS, fian:

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

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

object.__init_subclass__ KIERIASSBUT AEIAM, RAEHEESEOR ARG K —A 4R,

fiE): RN metaclass PP HERANUHIHAEM, H AP __init_subclass__ B
B brgoek (MARRARER) i type (cls) i,

Added in version 3.6.

B—RPAERS, type.  _new_ () KT EIFXHFWAH__set_name__ () B TRIXIR AT
i

object.__set_name__ (self, owner, name)
TEFTA 2 owner BRI ET HZHAH . O R CHIRIEZ %K P name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

R A BRI E e 2SO E Y 5 TRY, __set_name__ () AL ESHREM . A WE, WPAE
WM set_name_ ():

class A:
pass
e = C()

BT 1)
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HEHEE—5)
A.x = C # The hook is not called
c.__set_name_ (A, 'x") # Manually invoke the hook

B2 A LA T S
Added in version 3.6.

JE
AT, KM type O RMEMW. BESE—NDHWGZSEANIAT, L8297 € 5
type (name, bases, namespace) 4R,

KA E T AT A metaclass REFSE, stk — M E IS EI A ISEH1T 2
e FELAF/RBIH, MyClass fll MySubclass HR52 Meta HYSLH:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FESE SLNARE AR AT AL XA T S B S 1E N IR i i Te B e A A 33
W ANRE SUHRATIN, R AL 5

* fi#HT MRO 4 H ;

o IS 4T

RS ST EAETE

o PATRE

o BlEETA.

fi#tt MRO %8B

object._ _mro_entries__ (self, bases)
AR — N HBEEE P REANZE type BISEHI, MISHEZIFRHIE _ mro_entries_ () Hik.
WRKB T __mro_entries_ () FE, WAEAIEIRIHEZER SR ARA __mro_entries_ ()
HIEER o Z T ERVR PR A% 25 bases TE S B IRIGEIE T, H HAU AR [m]—A~ B Rra R B X
HERERARACH. RIEIICHNTRENZS . TR LT, R IR IR 1 20

B4

types.resolve_bases ()

HSHMITAET type FBIREZE.

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

PEP 560
Xif typing FEHURIZ F A A %0 S R
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WEEHHITTE

SR AN SO 8 4 1) TR AR DA AL
o WARBAEEHEA RATE ek, WEA type O
s WRGH— N RATCRME 7% type O BB, WHSBEEAFTE;
* WEREGH—1 type O WYSEBE N RATTI, BUE LT RS, WA BIIRER T3k,

HATIRA M TCR M BRIk (WRA) AEITE e KR IcE (B type (cls) ) Hikiit. &
EIRAE I TCR N Ry P X BB SO — AR AL QR — MR TR G s, e SO R T
HHH TypeError,

EEAGETE

—E@%%Tiﬁﬂ:ﬁﬂ’ﬂfm%, W IR ER R 2% 25 ). WRICHHEA __prepare_ JEM, BEXFPA namespace
= metaclass.__prepare__ (name, bases, **kwds) i) X kR (ﬁ*ﬁﬂ%ﬁf1f1jﬁjﬁ%?€@§%
SR, MR HIEE L) . __prepare_ PR YMESEIN £ k. __prepare_ PRI 4 A5
Bt N __new__, {HZ MR AR IR G5B BT %1 44 25 [ 45 78 DUBI— Ny dict o

WRICHBA __prepare_ JEME, WMSEars = ARFRIIRI— S HA FFBLGT
hs%:

PEP 3115 - Python 3000 /¢ ¥k
5|\ __prepare__ fig44 %6841

TS ES

EFIREPL (LT ) exec(body, globals(), namespace) MIEXWHAT. HEIHHE exec () 1
%%Eg??%ﬁmx%ti? BRER TR, TEE RIS AR R (EHATMEYE) 51 % B 4 Ei A ZNTE
FHIE Y 44 R

B2, BP0 SR T sRE TR, FE2 IR e LB 7 588 T3k B R E 2k e L 44
FRo 5’@#5%?% W SEFIEE— NS B PoR TR, B &l R — 5 H A i e R A AR T SR
__class__ 5|

BIEAIR

—HPATRF R MIE R4 25, FiEAJH ] metaclass (name, bases, namespace, **kwds)
RIS (BRI TS 5% A __prepare__ E’ﬂ‘ﬁﬂ)

WmREFEERPEEM B ESIHT __class__ 5} super, X5 & LL%’E@(%/J‘E/JSUPGK()

__class__ 5| H, LZEEEﬁl*%%E?ﬁ'JLE/J]}%_Uﬂ@EIW L@ﬂﬂ%%ﬁ(iﬂfﬂﬁ super () AEWZIEHA
TT;DET eI T IREAE R 2k, ﬁﬁ’ﬁ)ﬁﬂ%ﬂ:ﬁﬁé‘uHuﬁﬁﬁEﬁ?@&;&fﬁ]mﬂmg?%ﬁ_%ﬁ&iﬂ’] *Af’%ﬁ(
FeFRHEY

CPython ﬁﬁfﬁlﬂﬂﬁ TE CPython 3.6 J 2 J5 MM AW, __class__ BRIt fEREMmB E R H W
__classcell_ ZHWMELHITE. ﬂﬂ%ﬁf BN AE RS type. __new__ P, PAEREIE
W] IRz ﬁH%TL*ifﬁf( 7F Python 3.8 5| % RuntimeError,

YA ICE type, BEEALMRASTN type. _new_ LN, PATHIIMG H E S BRAFAEA]
RIS R SRR

1) type.__new__ HESWERMGAERFPIAENT __set_name__ () JiERJEME;
2) X set_name_ JyVERFIAFET & SLAYSSRIE E 0 JE A BT Y & PR A TR
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3) E%ﬁ%%?ﬁ%ﬁﬁﬁﬂbﬁf?ﬂfﬁﬁ%E‘JEEQ%’@J:IEIH%_lm t_subclass__ () #T.

TERMBUEZ G, ERXWEREETEIE SOPINids (WRAMIE) , HBIRNRAHER T E YL
e F Ry 4 250

Yiid type.__new__ QIE-HRES, MM 2 ML S IR S PO B A0 A P
LT R EFEIA LT —NEAR, FEWBCARNRE __dict_ @ik,

hz%:

PEP 3135 - Pyl ey
HiRB _ class_ B

TLEMER

JCRMBAEEARR) 2. Ead SR ENeE. HE, mOkE. A%, AR,
P HEZRDA K A BB BIE /A 24745

3.3.4 BENEHIRFREE

PAR ¥R S isinstance () fll issubclass () WEBREEIEIATHN.

Fpali, K abe.ABCMeta SCH T X FADAE ARVFRAIIGR EE2E (ABC) 12 “HERLEEE” S EAE 28
WRA (UFFAERE), A ABC 2,

class.__instancecheck__ (self, instance)

W instance N AR class (F)—A (B BEE) SCHINGR B 0 T 07, W2

PASEPL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true fA5R subclass WA A class H)—4 (BEREEAE) TRNGREIE/E. 0RE XTI, W)
W PASEIL issubclass (subclass, class).

R RO L VA A R R TR (03 . BATARENE M EAE L bR 3 ale . X 5 EET 5241
PR AR T I A R — 20, SR LTS DL R SE AR Bl 4/ R 26

hz%:

PEP 3119 - 5] A% JE2R

BrrhaeiA, @i instancecheck__ () M__subclasscheck__ () ¥ E isinstance ()
fil issubclass () 1728, MANIIRERZIWLE T HIZE S BIMEZERMNE (S0 abe B,

3.3.5 BHlZRIAR
W A AR B, ] Python B 65 FRiC Rk 2 At —Ageneric type FEAE AR AL . HI4N, 1ist [int]
XAERIAREE ] AR H R TR — List HRRTA CEY N int 88,
hz%:
PEP 484 — RT3t
44 Python Ht 2R BUFRTEATHESE
ZRE$ R
RFESAIZ BT R SR
Generics, ] A LiZXIMl typing.Generic
A XA LI AR TR E S0 R i S I ARG A T R 0 B2 A 21 SR
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— AR B AT LT RIRRI L __class_getitem_ () WA RERIE 2L
classmethod object._ _class_getitem__ (cls, key)
T2l key S84 1 YR ALIR ] —DRIRIZ BRI L T MR 5.

WHE bE X, __class_getitem_ () & HINB IR FE. HL, MEHE LA b Z 6 H
@classmethod 34,

__class_getitem _ gyEY

__class_getitem__ () W HWRAVIARIEFEZ BEMISTTIIE AL AT 5 X 220 ] & 242w .

B DATE AT B E S T g B SR B & Fr B ) B € Lz ALk, HP N Y MNE &L
MT__class_getitem () WIARMEEIEYIK, B2 M typing.Generic 467K, XNEIWHBECH
_ class_getitem__ () £,

FRUEEDAAMGZE B class_getitem () HE XSEPATREICIEGEE = AU A 25 U1 mypy Fir BRAE
AEWHEARATZE L FRAPORAVIMIH B __class_getitem_ (),

__class _getitem _ 5 _ getitem _

WH (5 S TEEASI — DXR G ST AR R IR FE L _getitem () SEBrvE. Ak, qnsf
BB X R A B2 — 12, WNRBXTH__class_getitem () FH¥k. __class_getitem__ ()
TR IR E S, WA 243 [1]—4> GenericAlias XJ 42 .

I 48 X obj [x] REF, Python fREH: & LA T X FEAY I R0 E . 4P H__getitem () &

{%__class_getltenL_()

from inspect import isclass

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

class_of_obj = type (obj)

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

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

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

)

1£ Python 1, A5 H28 H SR MR SLB] . —NRFTR I RBEFR %I W metaclass, T HIRZESARRE
type BIYEHEANNNICE. type WHEN __getitem (), XRWRE list[int],dict[str, float]
Ml tuple[str, bytes] XFEFERXARFFE_ class_getitem () #EFH:
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>>> # 1list has class "type'" as its metaclass, like most classes:
>>> type(list)
<class 'type'>

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

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

>>> list[int]

list[int]

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

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

SR, AR —ARIBTEN T __getitem () MEEXICEK, WHHBOXZEFHERERRMAT A . XI5
—BIF AT ATE enum BLH )

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem _,

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

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

hz=%:
PEP 560 - %} typing B FIZ BRI k%O 57 B
4 class getitem (), FF 4 Bldh A AR ] I & 3 Bl __class_getitem () T A

&__getitem () #HH

3.3.6 #EHITTEAMR

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

U ESHE SR — AR WA PR A R E X T YE, W x (argl, arg2, ...)
WRET AR E A type (x) .__call_ (x, argl, ...).

3.3.7 {RHlEHRAE

AIPAE A RS BRI 5o B LB JE T 570 (00 2] kol o 4l) sigek it (i F4), Big RN
HATE 2585 WL 8 SR 7 9 SO AR P AR [ 2 ALTE T 7 91 Fu /e i B 1R B 4
kIFH 0 <= k < NHH N ZFHE slice WERMKE, EAEXTAHRBENEE. HoMEEBGEmH
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () %, ENIRAT AN 5 Python bR F 4T R HAL. HAk collections. abe BIHERHL T —4>
MutableMapping abstract base class DAMEARIEH_ getitem (), __setitem (),__delitem__ () Hl
keys () R HEARGRA @I . T2 FIEEN L append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ZEH¥:, Witk Python fbrifE 1ist MERIAKE. )5,
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FEA) B0 N 3l 3 52 SR SCHERR_ add (), radd_ (), __iadd__ (), _mul__ (), __rmul__ ()
M imul_ () FHERSBUINGE (F5PrEz) AIRsE (FREK): EANAN & L HAMBUEZ BT, WoheE
WL AP AIRRSE I contains__ () JPERAAVFRRCHLE H in B584F: XU, in 2448 R
s XFTES, IR 48RP (. 5 ANE BB RF A SE L iter () YERARRVT R SCHIAE A2
PRAH TR, _diter_ () WMIERXIZAGHE; XTI, N4k A E.
object.__len__ (self)

P EPASE BN B R L Len () o WIZIRIEINRIGKEE, PA—4> >=0 fEEEERR . UAh, W —A>

MEREN__bool () JrykMiH __len_ () JrikiRIEUE A E N EAER/Riz B Rl B A BRI

CPython E{{i:41{i : #£ CPython 1, BsR K FH K HEEN sys .maxsize, YURK KT sys.maxsize
M HELEEPE (40 1en () ATRES G| K OverflowError, Z ILEEMIXT| K OverflowError, X4
WAESL __bool () Jiks

object.__length_hint__ (self)
VA I #: PASE I operator.length_hint (). WiZRFIXRKEMMATHE (TR F/N T
Fhr ) o KB R —A >= 0 RS, RIMEW A AR Not Implemented , X&HHAES
__length_hint__ FESEENFAER—FLEE. O vEaiiE A TIebERE, H AR IER TEiR.
Added in version 3.4.

il b))l N R = AL TR . AT BT

[a[1:2] = 9

NG

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

FATE LA . W 23R U )7 LB 2 PA None %h4,

object.__getitem__ (self, key)

WA BT AL self [key] WIRAE. X Tsequence Z5RY, B2 BN B E. VEMATEET, &
AT BE L FF slice X4, X HMEEG M LR 2 %I, iR key BRBURNIEM, WATRES| &
TypeError. QIR key NFHRE | EEGTEE AIMIE (FEIA M ARG Rk R J5 ), W24
5% IndexError. XfFmapping 28, WNH key FAE] (AEFART), W Y45 % KeyError,

filE: for IEIMEAANEERTIN MR IndexError DAEIERHUINE] 751 125K .

i [E: M4 B — A class W, W] HE & U M R IR K ¥E__class_getitem () T A2
__getitem_ (). THZM_ class_getitem__ 5 _ getitem__ T fBERT o

object.__setitem__ (self, key, value)
P T EASE L] self [key) RMH. HEHIE__getitem () M. AW GRIIIL T AR %
AR T T B AR VE AL T SR B B S B, SR P8 SRV T R . IR key (R 1Y
FENY_ getitem () JrERYTEILAHIE .

object._ delitem__ (self, key)

P M ¥E DAL self[key] WIMIBR. HEFHE_ getitem () ME. MXTE LI
WIZA R T H M R B R, SEFEN A BBICER. RNIEFI key BTG K0 58N
5 _  getitem () FYERIIEUCAHIA .
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object.__missing__ (self, key)
Bk dict._getitem () AEFRANENF UL ARSI T ASE L dict F2RAY self [key],
object.__iter__ (self)

BETT IR R AE TG BN — s B i iterator WHER T TR 23R 0] —ASBr s AU 4, Bl AR 2
TP AR RPATIEN . XTGBT ORI

object.__reversed__ (self)

W (WRAGAE) &% reversed () B ERECHFH DASEELME )48 . "B W 240R [0 —AN 3710 DAY 78
MER B EE N ITE SR HECER AT 5 .
WRKEMYE  reversed () Fik, W reversed () WERBCR LB HFH ML (_len ()
M__getitem _ ())e ZHREFFHIMPBLAINT G M ANFERESFE ML LL reversed () At S8 B S a0m
SEP AR reversed () ¥k
W RAKZEAT (in flnot  in) M AX BT AR A ORI . A, AT G n DRI 4F
R ETE R A RCR S, SRR AN ERXS G h ml A 42 .

object.__contains__ (self, item)
LR e 3 DASE B GRS A2 354 . AR item 2 self BB IR BB, A5 AR [ o Xl S 28 2
AHA 00 5 5 AL SR P S T A e 2 RN
XFARENL contains () AL, BRI icer () TN, RGP
M__getitem () WIAXFHERIIY, SFHES 44 Fasta o,

3.3.8 S F T

E SR i BT R RC T 22, R PRI BT A SRS (BN BOR BE A T AL ) X R Y
object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul__ (self, other)
object.__truediv__ (self, other)
object._ _floordiv__ (self, other)
object.__mod___ (self, other)
object.__divmod___ (self, other)
object.__pow___ (self, other[, modulo] )
object._ _lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__oxr__ (self, other)

XL VAR LI H B ARBE (+, -, *, €, /, //, %, divmod (), pow (), **, <<, >>, &, *, ). B
m, RFESX x + vy, HbhxBEA__add () FERHEH—D%EE, WSTHH type (x) .
_add__ (%, y). __divmod__ () FFYENZFENTMM__floordiv_ () Fl_mod__ (); BN
SR RERE_ truedive (). WHHERNRE LR = HRAW N E pow () BREN__pow__ () V248
FE SRR TR =S5

WERXLETTIR PR HE— DA S SR ISRt 7258, B M%iR I Not Implemented .
object.__radd__ (self, other)
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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)
VX S ok S I R (32¥h) BEBIE B AR ZH (+,- >, %0, /,//,%, divmod (),
pow (), **, <<, >>, &, N, |)o X EE R BN SAE AL AR EOR SR M Vs B H A 1R SR RUR [
mH A S fln, REXX x - v 0E, Hod y BEA_ rsub () FIERZEM A6, 0
type (x).__sub__ (%, y) &[] NotImplemented BFPHFESIHH type (v) . _rsub__ (y, X).

THEE = ICR I pow () HASZRXM__rpow__ () (RS HIEEHAIN & Kid 5 7%).

fE: AR BRI AUCH AR HCE R — A T2, Hax TR TR s I SR vk, Wy
VR T e BB AR S B T AT Rl fei/p T2 AR e R B 3T

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)

T X By PR LI IR A ARMRE (+=, —=, *=, €=, /=, //=, %=, **=, <<=, >>=, &=, "=, |=), X
SOy 2 2GR H AT ERAE O self TS0 IR [0 Z5 5L (S5 R0 PACK self (HXF AR, 4n
RIEAN TR E L, B0 AR %07 3R F] Not Implemented, TUIARH B () 3% 56 I ECRF ] 12 1) 38 58
FiE. BHIRUL, W x 2 ANHEA__diadd () FERIEEEG, W x = vy SN T x = x.
_dadd__(y). WR_ iadd () AEALE, BEWR <. iadd_ (y) R[] Not Implemented, N
FHEM x.__add__(y) fly.__radd__(x), WARERS x + v sRME—FE. ZERCLEREOLT, SHami g n]
REFECR T 5% (2 W, faq-augmented-assignment-tuple-error) , {H AT A SEFx_F g B — 50 .
S R IH RIGRETCMITE, B RIRE Not Implemented o QISLARARTR I R A BRI RAT T, AN EBE T
¥k None — B2 iR AU & JU AR RlR A AH SRR «
EXU‘T*EIE]%@H’JT?M’F%L WERAER [ 53 - BIN__add__ () - RSB EEAR SR, e RS B SR A
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object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)

object.__invert__ (self)
P VA ALl —TCR RIS (-, +, abs () Fil ~).
object.__complex__ (self)

object.__int__ (self)
object._ float__ (self)

T FH 3 e A S B P B R BR complex (), int () Fl £loat () o 7 243 [ —MHH 2R AL .
object.__index__ (self)

P LT A ASE B operator. index () PAK Python 5% To 6 M5 7k Gl 4 o BABOW 1 37 &
(BN R 802 B bin (), hex ) il oct () 0. FFIEMTERITBT AR R THEEETE. vl
AR ] — A HEH
WERAREX __int (), __float_ () M__complex__ () WAHMAINERE int (), £loat () F
complex () $fFFEEN_ index_ ().

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)

& X Ly yE DASE IR P B R 3K round () PAK math BEEK trunc (), floor () fl ceil (). T ¥
ndigits 545 __round__ () FIEOLZ AMX S 3 1 3R [ EER I 24 /2 R 4 8k Integral GEE A
int),

WR_ int_ () B__index () ¥WARYE XN EKE int () 2WEBE_ trunc ().
TE 301 HRSEE: ¥ int () B trunc_ () WMEEEHIFH.

3.3.9 with &8 L T EMHEE

L FERER NG, B L TERS T th GBS S TR RS0 B SO B AL R AR
BT ERBEATE R SCARATA I B . B with i) (FEwith & &) hfA) , (EE AT DA B
MENRrERE.
B SUEBRER  MA FE E IR R AE AR S D A JRpIRES, BUE FRRBITT IR, R P T SO SRS
PR LR USSR E 2 5 E, 1217 typecontextmanager .
object.__enter__ (self)
HEA S AT G KRBT E R S wi e h iR 4 XA T BRI R MBS as A3 e i H s,
WA

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

IR RBREN O R AE AT B 3C BAS 8 E T R ECE TSGR R . AR BTN SO TR
BHAY, =ASHE N None.

WG T E, I A B IR e (RDeE e R e% ), IR 2R W B e, A, S
HEIR H 5 A IE # AR AL 2L

WHE__exit_ () HEAVIRENTI KL ARNRE, XeHHENTT.
h=%:
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PEP 343 - with” {4y
Python with iFAIIALTERE . FRARHB.

3.3.10 EHIZEACEPHIMESH

MTER R A AR, BOAAN ARV B B SR, PIANTE MyClass SRR SCHRFIIE LT case
MyClass (x, y) 2N . BREMHXAERIREN, FEUAE LA~ _match_args__ J&TE.

object.__match_args_
ARAE B AR — DT AR e . MR Tl (LB S B RGN, AL B SRR
Aol KT SR, T _match_args__ "PRIXS VA R KRBT SRR IR ISR TR HBCN O .

255 S P, W MyClass._ _match_args_ Sh ("left", "center", "right") N EIKFH case
MyClass (x, v) WMZEMHW T case MyClass (left=x, center=y). i =B DS EE LI/
T5T _match_args__ WITRWEGE WARBIEKTEE, W2 TERRG 5] % TypeError,

Added in version 3.10.
hz=%:

PEP 634 - 5L B PCAL
7 7% Python mat ch &) FRIE VLI .

3.3.11 Bl PR %R

e XM Python X G I T —Fof ) 4R S22 20 A A7 50 2H 2 8 v AT ) Y O e I PS8 a2 Y 2 A

bytes fil memoryview SEEUN, iAW gl 5 =7 PR SUAIAMY G X 8L,

BRI RAGEFH 2N C LY, B4 Python S SE BZ ML L2 AT REY .

object.__buffer__ (self, flags)
LM self RGP KRR (Fl, M memoryview MrEds) . fags ZHUR MR EAE R Z o
AR AL, FIaniX gk a1 Zeoh X2 LR 2 il 5. inspect.BufferFlags $2ft T FEL
TERRIE R 2. B 2R [B]—A4 memoryview X4,

object._ _release_buffer__  (self, buffer)

BN RATHFR NG . buffer ZECRAEMZ il __buffer () iR[FIAY memoryview X}
% W BRI R % S KA . 75 245% [1] None . AN EEHF TR H A S oh
KX G2 AN B S s

Added in version 3.12.
hz=%:

PEP 688 - f§iZ s X BpiX £ Python v ] ijjli]
5| A Python __buffer__ il __release_buffer__ Jjik.

collections.abc.Buffer

Znp X LA ABC.
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3.3.12 %A EERK

X E LKL, FEIR T AR B AR IR U BRIEAE HoE SCT R RIS AP R IE AR AR IR, TR BESE
SAERMREBIF I ZATAFR A T UE ST IR RN,

>>> class C:

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

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

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

BEAT O 1 5 1 S BEAE T A 3 S8 B R A N 0 TR X R & LB LSRR IR 5 IR WI__hash_ ()
M__repr_ (). WURXLTFIEMRAER MM TEEMEHRDRE, WY ENEX LRI R 5 KRR
FHIRF R W

>>> 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

PASK A5 2O IE A2 A IR ] — R R I T i AR OC3ERE T, T A A BRI T
I} G SE ) T AR

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

True

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

BT T IEE TS &I S e AT S PR, RARAT AR RIS 2 S8 getattribute. () J5
%, BRSNS

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

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

return object.__getattribute__  (*args)
>>> ¢ = C()
>>> c.__len_ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10
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PARIT S8 getattribute () MLHIAARRERS PIRRAEE BEULASR AL T 2R 2, AR M2 e
T;%ﬁl’:ﬂ%%ﬁ%ﬁ M RIEE (RRIR T must WMBCEAEIN G H B E VAT IR & — B th AR At i
iR

34 #BiE
3.4.1 TIERMR

awaitable W5 FELIT __await_ () Jiik. Masync def BEGREIAHFZAT % BT SRR S .

fiilEl: M A types.coroutine () BEMiaSHIA iRk Bl ) generator iterator ST EF 54, HE
IHARSEI_ await_ (),

object.__await__ (self)

WA AR 8] —Aiterator . B 24 8% F S SE Blawaitable %%, B, asyncio.Future SZP T DA
Hawait FEAMI;HEE.

il AEF AN __await__ Fri& bl ik A s A 0 R A SRS ATRR S, A2 1
T Blawaitable XA T A PATHEZLHI HRSCIL (M1 asyncio) L J@AFME.

Added in version 3.5.
hz%:
PEP 492 T iy 2] SRR S I HEAIE B .

3.4.2 hHIEMR

A2t % J@ Tawaitable X452 . YMERPATRIPAERTHH__await_ () HERHEGEFRIER . MEREEE R
TR By, ERARSE K StopIteration, MIZFHE value EERAFHGR FME. WRIMES AT 5
W, CoE Gl 2. tIVEAN Y IS A RBALHE) StopIteration FH# .
R EA T, AR T ARSI N FE (B WA m -k KRG 7 k). B2, SENEAN
[, PRI B3 SR,
TE 3.5.2 JRPy S o S RF— MR — RS & RuntimeError,
coroutine.send (value)
TR Z DRI AT . W value F None, XHFEFEMNTRHIH__await_ () FriRBIEREHRETF—
T, W value 5K None, BUHERMRITH FEMHER W LRI W send () k., HEER (GREE,
StopIteration @ HAhF#) K5 kX __await__ () RFEMEIFTER A LERAHF .

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ])
TEMRRE NG KT8 e R . W AN B S S BRI EME RS throw () Tk, WERAFHAEI T
TS, BN, RF R AT k. HEER (R, stopIteration BygHARH) 51
WX__await () REMEFATIERIEEIANE . WEAZFH RAERE N Bk, W EE S A 7.

TE 312 JRIVEETT: 55 —/N2E44 (typel, value[, traceback]]) EL8% 57 H I 1] BEAE AR K1) Python A LR .
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coroutine.close ()

BT iR AR T B E SR . MR MEEER, MM S B R IR A B EUDME R 1R U
Wclose () ik, WMRIAEGTT L. RTEXTEHEAGIK GeneratorExit, ARG H
Y. w5, WRESPIHCHEERIT, WEERARPIED.

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

343 RPiEE

I+ F ERE R MEH __anext_ F7iAH M F ST,
SN Easyne for iR
object.__aiter__ (self)
WAAFR Bl —A> F+ 5 1% KBRS
object.__anext__ (self)
;JEA;?JSJ‘BIEI* I T 4 2 R AR T — 4R EH. MR RETRIN Y i%5] K% StopAsyncIteration
H LR o
S IR R — 7R Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def __ _anext__ (self):
val = await self.readline()
if val == b'':
raise StopAsynclIteration
return val

Added in version 3.5.
TE 3.7 A% E: #E Python 3.7 Z 1, __aiter_ () A[PARI[EI—AS 7T F 4335 Z IR A 77 5 K %5 .

M Python 3.7 ¥y, __aiter () WAURM—DFRPEAENR o RIEFTHALN REFF T2 TypeError
BiR.

344 RELTXEERR

FH ETXFRER ETXUEREM R, BB _aenter Ml __aexit_ JriksEFldT.
Sb BRSO BRI Easyne with AR

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

TEHE S ERMT __exit_ (), MUARIRHHET ERALRE—A 7T F 435 %
S BRSO BRI — R B
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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.

[Ef#
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

Python #4272 AU A Y . ARA 3 S A — A BT AT — Bt Python F2/7 304 AN LMRE T
AP Wb, REUARIIEGE Lo U AR B AR ar QRS2 — DA (I bRiEf A ik %
fERERR B ME R A QAT SRR IR I SCHF) AU, — ARG (B - WmIHEMREG i
IR fER irS) R, EAEar T PN -n 8RR ZHMA () _main_ Kib) 217
ARt R R, RSN E R eval () il exec () BIFAFER ST UL

REBIRAE PAT WP T — DI ERLAEIEE OI T HoE (BT 58 UG B AT LT Ak A
LA RS AT -

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
« REIEX S,
« FE,
o IREZRR,
o WRAE—ANRE BB, WERARRATR B A7
- for fE¥k,
- fEwith ifH], except TH), except * T4, BUEAALHNITHCHY as B as Z )5,
- TESS ARV L H A A 5
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e import ﬁﬁiﬁiﬁo
* type B,
o RAHAHD £,

3 from ... import * {J import IFAISNEFTATE R AR FE AT, B TR R LT
47 o AL REAERLR A B .

del A HAR LB E— TR E  (BRARILSLPRIE ORI FRIEE ) -
B AR B ATE R S 2 TR R BN A SR RS b, B2 KA TREBZ S (Bl s R AUk ) .

R ARG AU, WOGZ AU R A i, BRAEF I nonlocal Mglobal, QIARAFRYE
SEFEBEHZ S, W4 JmAs e . (BEBRACREUN 2SR BN oS i SO S Rs . ) AnRAE A — MU SR
PR RIER S, Wh awEE.

AR SCA R B 44 B i R DA TR 2 PR AR AL BTl S7 R4 BRI 4

4.2.2 ZEREIREHT

YR BE LT — MU R ] U . AR ACRD e b SCT — AN JRraRAs B, AR et Bz A B
AR SCR AT R AR e, DA R 7 R 2% R 0T 0 35 AT AT AR B, R AR A B S AU
FIA TR ZAFRIAF G E -

B NAARAEACE SR BB, 2 i A& E MR SR o 3 — R BR AT UL R A S A ek
LEOPAZAR R R

M NAFRTE AT, 25K NameError 5. WM EIE R BN R EUE R, HAx & Fr¥gm—
AR VRAS B, T AR S E 1K 4% B (E FH A B 468 i oK 9 2 B4R B fl, K251 K UnboundLocalError 5.
UnboundLocalError 2}y NameError J—T%K,

AR — TSR N O AEAT (B S A A4 PR IPE A, DUARRE B pAY P 68 124 R 8 (2 P 2 O A x4 i AL T B
W51 24— A FARTE PR E HTAE AR A B I 2 B e XA AR B E . Python i/
FEUTEIA I BLAAVRA RIS E B0 S AL T AU N AR AT AL B . — AR BRAY Joy A it ] i s e B A AR B ST
A A R E BRI € - 7525 UnboundLocalError ) FAQ Z& H A AKEURH -

WA global A MUt AT W2 85 BT RE 4 BRI F 0 A B s J2 2 i 44 45 ) PV
PRRIERITIH o« AFRAEIR =B 4% 25 8] AR TRl i R 4 Ryt 44 250, i@ e S iz A U Rt A B
W22, AN E Ay 25 MBI builtins BURAGr# 2 0 . 2R 2SS R . NIRRT
IR AAAR, FAHRRNE L S0 WERRTEN B S A PR B A 5K, RHE4 R 23 10] oA Eo
Apt. global THAJMAALT AT Xt H T 81 24 B B 2 i

global A5 [a— U B & AR 48 BA AR A VR k. R —A A i 22 A ol e S VR deoboly — &%
global if41), W% H MR APCAER 2R R .

nonlocal EATSAHAFAH N )44 FR8 7] 2 B FE Sl 6 & BRBUVE 3 40 e A8 . G SR8 @ A A FAET
ARA0] 4 B FREVE FR 38 WA G 13e 5 | & SyntaxError., £ H 4 RNEE[M nonlocal {EASREHYE.

BHANE SRS — R AR B3R . — A SRR B B 4 __main_ .

R S IRVA Rl 4y exec () Fl eval () BISEUe A PRI LR SCHBIRRRFOL. 285E SO T RERE T
HoE AR AT AT IR o X85 | AR IR 4 FRARIT AL, BN AAET AR BE 14 Jop AL d e 42 ey iy
A A . JE a8 2R S ORI SRR T L . AESSACR B S48 PRIA VR T 2 W R i 12K
gy EALY RAITERAES T XA AR, (AR R21F AR, e
PAVT A0 5 B RV E e X R DA AU & R

class
a
b

42
list(a + 1 for i in range(10))

hn e
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HR2, FIA RS2

class A:
type Alias = Nested
class Nested: pass

print (A.Alias._ _value_ ) # <type 'A.Nested'>

4.2.3 IRiEERE
KU A5 Meype IEAGIAT ARRMF AR, HATNRGREIENE, (HEAFRRJLEBIS. 172 B
HCA PRV I, (EEATHU SAE S8 T PEP 649 f) Python 3.13 o FIARTESE I8
AR R AE R 21 15 0
o Epx2 A R G 4 (WRBTE S S,
o BRRPZ A 3 BZBESHER . R MBI EE SRR T, (HHEOAERRE g A &
o BPRPZ A RBES L. 2 BN R B T SRS AE R N AT, (EHAR M A 2
o BERPRBUAS A G E AN LR (P12 R A5
o BB MME (IR HER ).
AR HISRAE LA LA T AN 7] T eR A 1T 3

o BREVE SRR U BT S i R dr A Sl MR EAAR N IR B — I RAE 2 Ny, B0
T IAE IR — A AREA R I A, WA A I A AR Ry B o A% S ek
SUAATR, R ERTEIZR NI BT R XA TR E LR L, J5H TCIATIIESR
b E L4 R

o BRI RS R A S vie ld, vield from, await Bi:= Rk, (XEFEAIEQE TR
VPR FIB2 QA AT 0 7L A )

o AEAREEAR I IE R E A AR BELE N E I il il nonloca L iFRPREHEE . X A UIFERIIES,
PR A A HA R ATERRE /R sk A 0 ol BT TR BB 5 | AR 24 9K -

o BRI A PR, (HZA AR AR S A 2 SO G qualname OB H R
KRR __qualname_ RAMBATRE TR & 1 R P B R—HE

Added in version 3.12: FR¥EAE FI8 2 7E Python 3.12 HH{E PEP 695 [—340 8] A
4.2.4 {EHER{E
Wi £ ype BRI B I S AL 504 O ERE V8 b R AR . IRRI S T A 28 2 A ik B i 28 AR B 46

%ﬂ%iéﬁ%%%EME%ﬂ%zﬁ%ﬂ%%@@ﬁﬁ%ﬁiﬁoﬁ&,EMRHE%?@EE@%HN
A SWORAE.

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

Traceback (most recent call last):

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

T —T30

4.2. HESHE 61



https://peps.python.org/pep-0649/
https://peps.python.org/pep-0695/

The Python Language Reference, &[] 3.12.3

HEHEE—5)
>>> T._ bound_
Traceback (most recent call last):

ZeroDivisionError: division by zero

BEAL R i A AER BN A1 __value  JEPESCRMAR R _ bound_ JEMEGIIMIRNA 2451 % .

WA B T2 6 S 5] 44 s TR B IR i R B ORI REA TR I o Bl AR HORIER R vF g
B SR 5144

from typing import Literal

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

BT VESRAGRYE R AL AT TR A 38 NIEATSRAEIY , TRt BAE B PR (B4 (L PO 4 R 74 2 4 9
T EN A RSV E I A -

Added in version 3.12.

4.2.5 AEGEZEFIERIMAT
CPython B{fi4{: JH P AN ZE M __builtins__, &R EETSLB40AY. P an SR 2 i 2k py iy
2 2= [A] R PE N Y 1% i mport builtins AN HASBOZEEL 1 JE 1k .

Eﬂ/l\ﬁﬁ%ﬂ%ﬂﬁi‘ﬁﬁ?*ﬁﬁéﬂfﬁﬁlj\]ﬁ fina 25 W) Se b bl e A/t 2 h R AR __builtins__
KRB X% AT A (G — MO 20 Z S ) o BOAE T, 47
_ main_ EHLdIE, _ builtins_ ELEMNEREB builtins; SFE R A HABAY PR, _ builtins_
& builtins B H HWFHT)—D 514

4.2.6 S5HEFHEMRE
RS B2 BT 228 T as TN AR g i, . X ERAE A MU Bl 42:

i =10

def f():
print (i)

i =42

eval () fll exec () RRESEA N 58 BT TT AL BRA AT 44 5K - %ﬂTU\TﬂHﬂ%E’JEjﬁﬂéE‘E% <[]
*%ﬁ%’*ﬁ H 28 EEI’J%E’I‘ET RAERGT R & A 2T, TR e R A 2R . exec () Mleval () %L
AESHN R ER SRR a4 20 IR RIE P ad s, Wes HHﬂ’EHﬂ?Bﬁ%

U B R 2 R 5 S AR AT AR TE R e i R A R A AT
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4.3 fi5p

SR o 7R T i P DA AT LS L0 A% Oy sk S AR I
A, BT ] 08 Rl R ] Lok A 4 A 52 65 5 LR SR S R ST 452
Python R4 £ MELZ TR (BHANEAEABIAED) KIS % 5. Python BF WA UG L ra i se
RS R PRI e 1y . except WARHEN. VAN £inally Th0n g IS
FEWIIT, BRI, MRICIEL AN R LM AR BT

Python (GRFRICI IR “21L” B8 SARALSRATTIASRIN 4/ T AN, FHESMREARINT, (e
ARAERS S IO RIR I TSI (AL U BT A M R0 1L B

A S SRS, RS IR ROINT, SR IR TG . i R, &
ASATIRIP L, B Y FHh systenexit ML

SRR RS PAFIRN . except TRAKIRSPINAA R ST AR RITIR: &
R . SIRTEALA SRR, I 0T S A LRI

filE: 57 SR 2 Python APT LIRSy« H N2 T REAE Python THEEHMUA I A 2851 R AR s, A
IV AR B 2 A AR Rz T A ARG T 1

PGS Fry iE5) NNy AR DA K raise 5 &) /N rad se EA]GHEA o

I3
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CHAPTER D

FSNRG

—module P Python fA%3E i importing BEAEFERERS Vi) 53— MR NI ARAD . 1mport 1EA] R &R S
AMLHI BB o, (EARME K. importlib.import_module () PARWER __import_ ()
S5 PRI T DA R SR S ABL]

import IERIEE T AR B RIE LRI, K5 R 1R R GRG0 B 24 1 1 8 i 44 B
import B REAEIE SCHXT __import () EREUWIHMII-TAEMLHSE. __import_ () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIR R DA KA AR B ARG 2 B . ANt ml g 2k S S g 4
AL B A S A AT (1145 sys .modules), WA import i PIAT AR EHA .

Mimport {EAREHATIS, FRAERINE __import__ () RELSBEE . HoA KRS ARG PLE (Fn
importlib.import_module ()) AIRE&BEFELEM _ import_ () JFMH BN H SR KL S
AL

M ARG F AR, Python 248 R %M, AR B A E 4> module W5 HAIHILE . WIRIEE
AR AR ], W 25| % ModuleNotFoundError. A& AMLEIN, Python &St Fims
AR AR E L ARAIRIL . X LS ] DA 2 (8 B R SCORTR 9 2 B 1SR AE BRIy e

16 3.3 B E: ARG CHEHATEA I PEP 302 )55 " Br 2ok . AN A A B S AL
— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

I 2[F types.ModuleType.
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5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PR TN ER __import_ () BEHERE. TEHE HLAY APL AR AR AN . B2 HESHE
importlib JFE Y.

52 8

Python JU —FEEHxf KA, A A RTHERE Ti% 268, Toietid @ ] Python, Cifgilm)ifHsEm. AT
T LB BEA FRIZ IR EER , Python i85 | AT & BIREZE

PRATME A e SRS R H 5%, FHERERTE o2 H SR it SCE, HIE AN B0 A8 HUA T i B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

TR — AN RS T AR, (ORI RS R . s AT, AR — R A L
B K, ﬁ&ﬁﬂﬁ_path JEPERIBRAER S e R

JIABREAE AT TR 5HCEA XA, 5 Python 4R e @M MiEE—3. B
WARW R — 2N email W, XNGH XA NS N email .mime B F A KZ T HI4H
email.mime.text BT,

521 #H8

Python & LT PIFRAMAL, A& Mldr &= . FAA R LS MARA, EfIFE Python 3.2 J 2 A

MEAFE. HREEHEA - MMIE __init_ .py XA HREALH. Y- PEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 =W P4 PR, __init_ .py

%%TU\@/‘ AR AT o B A0 5 /4 Python AUABAH (LA AUAS, Python REFEATHA G A IS A IR &4k
jé

fFan, PAR KRG e LT — N Z900 parent AR = A4

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

2 A parent.one ¥ [@ & # T parent/__init_ .py Ffl parent/one/_ _init_ .py. J54 %
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init__ .py.
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522 HaTEE

iy 2 LR 220 MR, BRSBTS T REAL TSR R GE AN R
HRr R REAL T zip SCPFAP . W45 E, B3 Python fE AR W] AR B At Ty . ay 4 S B A—E &
FLHER IS RGN G BN TR To S AR 1 U .

g AR __path_ JEMEAMHEEA SR T E B rE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

fr A 2 AL parent/__init_ .py . SEFr b, ES ARRIETRER B LA parent HE, HA4
HRHIA R ) ER A Btk . I parent /one MM BRALE A —E 5 parent /two 4R FEX MK ST, Python
P parent WAE a4 EEE, TEREARFERENENTHITA.

7 PEP 420 1% a4 25 B A i A fllidk

5.3 #3%

J T IFIRIE 2R, Python T3 L4 S ARTHL (B340, X T 24 Al Ryl B 1A 25 00) I 5e K IR 2 4 Ak o LA FRTT
PASE B import BRI SE, siE K AEY importlib. import_module () B __import__ ()
REIES .

ARSI F AR DB, Bl DU ) — A PR 55 %42, U foo.bar.baz,
TEXFME LR, Python &5 5 A foo, RJGRE foo.bar, fxfhse foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERWE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T EER) . AR Z S AT foo.bar.baz, N sys.modules $41% foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

EFAWIA, 2 sys.modules AARBIAFR, WHALENWH CH N E R /R E AR, SALSRE
B SR, ANER{E K None, W£x5|% ModuleNotFoundError. QIERIANE|FEEHIEAFR, Python F4k4k
HRIZE.

sys.modules &R 5#. MERE T BEASBEIR XER AL (o HABE TR Ems i), HE
2 AR A7 H O3, T2 Python 7E IR AR BB R ap 24 8 . B W] DARKME R None , 5]
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREZ/NL, PUSIERARIE A RIS RG], FIERHAE sys .modules MZAFAH, A5

MR FAZA PRI, WET RO G/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHOT G, a7 b i B s A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

WRAETE S FRARIRTE sys .modules $RAE], WIS L 1] Python Y5 APIM AR AN N FZAH . 1Y
PR AR S A DAl J, B & 3R 3 FAe 2k 5 o AL HRAR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 2112 44
PREOEEER o [] IR SE B PR LU R IR T\ &5 — B TER E BE N B TR AR I 2R [ H 5 5

Python 1 1 5 ANBRINEHRA RIS AR, 55— ALE AT (30 P BB, 86— NRIRTIITE (R k. 46
SABIATE R RE AR mport parh FHEFBL . import parh Je—/ 1 SO RGERE SR zip SCIFLRAY L BAIZ
TR AT A RN RAT R AT BV, I URL 652 A %R

SR AT A, PRl DAIIACHT ) 2 R DAY RS 2R A9 FEL A 1 4k

53. #% 67
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

%;ﬁﬁ%ﬁ?ﬁiﬁTﬁ?&ﬁ?ﬁ%ﬁﬂﬁnﬁ%%’rdﬁ)‘(lﬂ‘]%%éﬁﬂ%, BLFEAR R AT QB X SR A
L.

TE 3.4 A5 T 7E 2 /i Python A, AR S B EGR M 2 25, IR A TINR IS AAR UL, Horp
MBS AR ARG, HORHRAES A s

5.3.3 BAF

FANUEI BT TP s AP REARPGRE $AHT. SABTAPREE: TATH FASEAT,

T TAE R AR IR A, AT A S AR MR %4, H sys . modules ZAFE KR X
VLS THA sys.path . REVBHELE N BRI, SOl TRHENE L sys . meta_path FSHIHT
AR R G, RARAT g

AR 72N sys . path (8 package.__path_ ) i FRM—ifI), FEBEN AT RERA BAR T I
WY . P AR TN # sys . path_hooks IRANENHY AT IX SR, HAKQTPrid.

5.3.4 TiRE

YR E A FIBIUE sys .modules FHAE|I, Python HE MK sys.meta_path, Mot Siogies
AR RIN A . X LA G WU DA AR 5 E N 1215 LB AT A BEZ 4 FRARR . JCBRAR A 4R AR 20T 5
WAk £ind_spec () WA, BIIEEZ =S8 A0, SARSAEREE (W) . oAk
TS P Ar SRS SR R e 1 BB AL PHLAE S 4 BRI AR

2R 0 B AR AR A T Q0 AR B S A4 AR, RRF R ]I G AR A REAL B A BRI
B, MW 2R [H] None. IR sys.meta_path AbHlid A2 2] 551 R R BAG AR M YL BT 52, WK 5] %
ModuleNotFoundError. fEAAHAMT] % i B B4k, FHr AR,

TR E AT find_spec () HEHHTAMWE =S8 £ 20 T AW TR EATR, Flun
foo.bar.baz. H _ANSER B REH KRGS E . X FRm 2P, 542808 None, {HX}
Tk 74, BN E _path_ BHENME. WERMNKY __path_ JBHIGEDIF, K51k
ModuleNotFoundError. 5 =NSH0E—RPENFEME H AR AR5, FARGNSTER
T R A —1> H ipfsise.

KT AN AT R AT AZ R D ek i . Bilan, Ry R IBEER M R 7, WS A foo.bar.baz f
HARPATHHRB FA, EBNITBEERS (pf) FIHMH npf. find_spec("foo", None, None). 7
B A foo ZJ5, foo.bar ¥l s Rk F GRS A, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hg—¥HEEH mpf. find_spec ("foo.bar.baz",
foo.bar._ _path None) .

g—

AU A A ST A . UL None DIAMNKXF RN =N SHUE AR, X AL 2R 1]

None,

Python f#RIN sys.meta_path HA =Fhociietidids, —FAIEIIMT T AN BB, —FAENAT A
VRESBLER, 304 —FhJIE Q] 5 AR B import path fKLe (Bipath based finder).

15 3.4 WSS TCR AR ARARY £ind_spec () FHEMMT find module (), FHMOWAM. BAE
(BT AR I BB BT, (L5 AL (L A TEAESR AR 9L £ind_spec () IR HETE.

TE 3.10 [R5 H: S ARG find_module () WFERT| & ImportWarning,
TE 312 RS find_module () B EE. XA find_spec ().
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5.4 g

B MR N, SANUERE N EZ R e (&) . N2 AR
FR A3 i A R T AR ) TR B H:

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

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

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
else:
sys.modules[spec.name] = module
12858

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

THTER AR 40y
© WRAE sys.modules FAFFERTEL MBI SR, SARMEST LR HR

o TEMBAFPITHRIAAD Z 1], ZBPCRAAAET sys.modules o X— iR X8, BRZBHAARS AT
e (E#EukE) SAHA S WML sys.modules W] R IEFERIRE OL T B9 JCRRIEIHFI
iS4 aa IRV N UE AV GIIE=

o QNSRBI AR - R INE R IR -- KM sys .modules HEEER. ETEAFET sys.
modules ZAFHIREHL, DAKAT AR VE A B 52 M ST gk A A 2 R B FE R A o X S B maA
[, Ja& e ama R B iR B 7E sys .modules i,

o TEALHLE)ESE RIS R IATZ BT, FANG SR ES AM S ENE (FF L s 5 O3 v
“_init_module_attrs” ), {EES )G 530 5

o BIHHAT 2N BT 2, AFE SR RIE A iy 44 A5 B, PUT S SE R TFLA MR, hnEy
PR ELH R N A

o FEMBIAR P EIL 4 exec_module() AUARERIF A — & R AE T A LSRR Bl AR

TE 3.4 RIWEET: SARGE LIS T INESSE R TT . XEEAEPART & H importlib.abe. Loader.
load_module () FEXRBITH .

> importlib SE IS BB M. M2BIIAE sys .modules HEEHAHA FRRRBUSIIAT L . Ry 2 ] B 2T A
PR AT BETE sys .modules HEEHLH H & o X8 T AASIIRHET A, APHIERETEHAD Python SLHLHEME .
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5.4.1 N#E;z%

P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI % . M exec_module () 3[BT (o (EHSE 0 20

i eIV EN IR &
o ASRABIHLE —> Python &Ll (1=l N BRI SEh AN Y ) , TN EEs BOZAE R Y 4 R iy 44 23]
(module.__dict_ ) FHATHIHAGHIY.
o WERMBGR IR RATHRERIR, BNV IXGI K InportError, AdHE exec_module () WG| & HI1E
At 2t > AL R
TEWZAEOLT , AR EAS T AR R X5 FEIIE LT find_spec () J5iRFFR Il — SRS, H:
FOME SRS BBON self,

B s ] PAE PRIl S create_module () JiRTE MBI QI 5 . B2 — NS4, R
HoRAg UL, IR BT BT R A BRI H . create_module () ARFFEAEMH G ik EALA)E
Yo APRAEHGR ] None , S AMLHIRF A 1T QU EDHSER .

Added in version 3.4: N##$10 create_module () ¥

TE 3.4 UAYEETE: 1load_module () HEH exec_module () Frg, S ANLHISRHINE N A FERTHEAE
HRE .

HNTHIABEMEBLEEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASSHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATEIRZ A, Load_module () JyyAMANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFEREE A FRIIBLINT G , ARSI EAFERT B, (B0 importlib.
reload () ¥ UEIEM THE.) WIHLA BT sys . modules #1, HIERELAAIH A
B sys . modules.

o TEMBASPATERIACRSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmME

o WERMBR, MBEARDIFL AT ETMAZ] sys.modules HAYHLEL, (HELI LFES RN K
WA, H BT RS BRI S kg B 5 e 2m 2y .

JE 3.5 MMy &2 W 24 exec_module() B & X fH create_module() K & X B R 5| k&
DeprecationWarning,

TE 3.6 RIS TE: 24 exec_module () B X{H create_module () KE NG| % ImportError,
IE 3.10 iR E: i load_module () ¥5| %k ImportWarning,

54.2 FiEHh

240 AR ZEALE] (B0 importlib APL import & import-from iBA]JEE NEN) __import__ ()) Mz
—ASTARHLRE, AR Ay 44 A5 1A P SR — N PR R i 48 . B, AR spam A — TR
foo, MFEFA spam. foo ZJ5, spam ¥F-HA—A48@EEAHN PR foo JEME. MRANIAEA WY H %
ZE:

spam/
__init__ .py
foo.py

H-H spam/__init__.py HHUTFILATHE:
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[from .foo import Foo

IEAATIN ARG £oo Fl Foo LRI EIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i I8 B Python & FR4EEMN, XA KW RES S AEIF, HE LR 2SS ARG A, (A5
A — SR WA sys.modules['spam'] fll sys.modules|['spam.foo'] (FlUfE Lk S AZ G
AR, WEE LR R NETE T foo JEM:.

5.4.3 =R 1%EA

FANUHITE S AWIE] & A KA MR ZRE R, Rl Kz . K2 8UE SR A B .
REHAAR U R Y H 82 5T M RHOR B R e e AR A5 L

FES ASYITB]) (8 RS T SR VPIRESHE S ARG P FZ A%, (91 e G AR AR Ui I ) P e M T
BN 2 18] RE R — R0, BEAVFSANUEI AT INER AR, FEBca BB AR S I 20 T
DR MBS TTAE

PRSI HUAK Ui P S A I BRI G __spec_ JEAEXF AN A TF. A R HLAS I TR AN A AR I S

ModuleSpec,
Added in version 3.4.

5.44 SAHEXIEREM

EAMﬂéEMﬁ%@%ﬁﬁﬁﬂ%ﬂ%ﬁ%ﬁﬁ%?ﬁﬂﬂ%%ﬁ%%ﬁ,#EM&%&%&&Z%%
SRPEBARGEN__spec R HJREMERAE IS Hh A AL M H Al Bl 1
__name___
__name__ JEMEUIPBABIRA ERIRE L TR BAFB RIS ARG HME— R R
__loader__
__loader__ @Y N T ARGAEM BB E I ai I 2. X EZR AT WA, HEmT
TR N B g IR, 0 ANFREC IS in s 1 £l .
SRPNEBARME__spec_ SRAEXAEME.

TE 312 RAYSEET: __loader_ WY(HI 45 __spec__.loader M. __loader__ B HH
1E Python 3.14 FFYERS % .

__package___
BERK) __package  JEYEW ARG E . HAELAUH— 7R, (HATPAS _ name_ JUMIFIHIMHE.
MR — MU, H_ package (HMW BN __name_ {H. MHHUNZMN, X iRmEER
fife _package_ NWMBOAZFAFE, XFT PR 4B AL W4 . 527 PEP 366 [ #HE %
iR e
IR __name_ W IR FRPGHRE BAHX A, 5 E LI PEP 366,

AR spec_ RAVERX AR
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1E 3.6 A HE: _ package_ iS5 __spec_ .parent HAHFMIHE.
1E 3.10 JiU ¥ 5 ImportWarning ¥ES AR E _ package_ i parent W5 % .
JE 312 R s Y4 B & _ package_ Bl ¥ 5| & DeprecationWarning [fj A &2

ImportWarning,

__spec___
__spec__ JRTEMABEATE G AR L6 RBCRAAR UL . X __spec_ BYIERHBE R R4 1
TR & B I Ande feny i . ME—RYBIANE __main__, HAPHY __spec_ SAEXEIFATEA
None.
2 __spec__.parent REN, K@ _package__ fEHIHIEI,

Added in version 3.4.
TE 3.6 B X4 _ package_ KXW, __spec__.parent & HfERRI.

—path__
WRBCR A, (N2 IE IS 2 i 2S04 ), WL BN 4 ) __path__ J@ME. JRIEMESA
RS, EWR __path_ A HELR AT PN . WR __path_ KRR, WFEEA
BFE V% AT . AR __path__ i CTE 2 GHE T L gt

ARUMBRAN ZEA __path_ &,

__file__

__cached__

__file @WIEEH (WRECE, HALMIUNTAFR ). ARSI B (AR
MICPFERA) 88T ML R SIS EA R I AR BN I S A SCPRRGBRAR . X 2R 2 P 46
Bofyin] fER RN, BIANERSHEEE SR 1 C B, HHSRARGE A REATEERATRIEE X
BPEEEABCE T (B2 R PE S AR .

WA T __file W __cached  JEMEWWRERWRE, BRIEHAEM UM C gAY
e (B3R seft) o BB MmN TR BAFAEAR BRSO IR B T DA M o) L 2 13 SO -5 AT
TEMALE (2L PEP 3147),

TR __cached  HIMEFEARBLE __file  WHRWRESWORE. 2, RS2, &
B MBS RAEHE (__file Ml __cached W2 HTIRAN) FrHd i HUmS6H i di 1)
J7 o PBEANSR— A& nT A ZAT I BB E@ AN RE S, IR AR L2 37 ol i 24 114

EVEWARMEH__spec_ M _cached__.

5.4.5 module.__path__

WS, R RHRA __path_ &I, EdtEt.

WY __path__ @IESAER AN TRMIEBE . AP N, ERIIEES sys . path EAMIE, R
FEF AR — MR R AL ES IR, (A2, _path_ lH X sys.path ZEHEZ R

__path__ WAUZ AR AU AR AR SR, (HEM A= fEHT sys.path BYMLIN RS T4
) _path__, ¥ H sys.path_hooks (WWF30) &AEM Y __path__ WP .

WAy __init__.py SUAFRTRABCE SRS A __path_ J@fh, 1 HiX/27E PEP 420 2 i St Blan 4 =5 (6] 4
L. FEH PEP 420 [95A, fird SR A A HAREER I __path_ BEMUBK _init_ .py
Fs SANU 2 B a2 A IS path_ .
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5.4.6 {EIRHEY repr

BOANTEOL T, ARl BAT — ] A repr, (HUZARVT DA B JE M, AR RAY AR U I sl
2 I IO G214 repr.

AR B spec (__spec_), S AMLEIRF 260 Bk A > repro W1 A K W B AR AS B spec, T
N FR G0 Rl AR e v i 45 AT B A BOR VE — AN BRI repr. B RF2EIR 1 module.__name_ , module.
_ file_ PAM¢module._ loader__ fEH repr kA, FHRHTAF R MG SN B
PAR S BT B ) )
o WRBHEA _ spec_ JEME, HAMHAEE ESBH RA K repr. BEEE 1% JE 4 "name”, “loader”,
“origin” F1”has_location” &4,
o WAREHLEE _ file  JEME, XSWUHAERIEE repr (14
o MR _ file. (HEA _ loader_ HEUHAN None, NIINZEZSH) repr 245 JH/ERIER repr
B3 o
o XFHAMED, AHE repr P BHY) __name_ .

1E 3.12 B % module_repr () [ Python 3.4 B9 % |, 7E Python 3.12 W1 EL #5149 LS S 7EAEHRL (1)
repr T A4 H o

54.7 EZEFHEEKY

£ Python M . pyc SUHFMMBEE SZAF 721, B &R ® hEofii .oy BT AN BOA D
'~ Python sl TS AGAT SCIF AP ORI SCIF R B I8 U TR BRI R/ N LB — . fEasfTiY, SAR
GE L3l 1 X G SO v BRA ) TCRSC R AR SO A TR i IR A A R

Python 37 HF “EETMEA" ZAF 30, RIGRAAIRSCOE WA B A (BN AN 2 TR . e AR T A 1Y
-pyc XF: A ARG AR XA AT IR A . pyc SO, Python il ad sKIG A JESCHFH- R4 Ry
A (B9 AT SO FP A A (L EU R SR 2 A A R e ARG A TR T 7 ) A U E %, Python
SHEOFE S A AR A B TR A I A S P AR AR L pye SUfF, REIHAFAE Python it
%F;ﬁé%g%ﬁiﬁﬁﬁﬁio HERT A . pyc SUIFARIERFT A WEIE ——check-hash-based-pycs
iR .

i’j; 3.7 MR SR S T TSR . pyc SCIF. FEBLZ AT, Python HUSZHFSEET I AR & 7 1 i S AP A
Rtk

5.5 BETHREMENSE

2 BB 442 &, Python HA JLMELAN AT EE . Hh 22 —&path based finder (PathFinder), B4
RGN 34125 B 5K Wimport path, FAHEL B EE—MHTERERAE.

BT Eda B S AAE I TS A BRI MRS, KBNS B QBRI ALE I
Rk PR 8 AR AR R Bk A 2k H e ds

RROARY AR H A HRAT SR O S B TSP R G AR BT A TR 3L, AT AR B2 APRRIR SO S ALl 4 Python
UG (.py 3CIF), Python ¥R (. pyc SUMF) PARIEZERE (BIAN . so SUfF). AEARHERE Y zipimport fEbR
SRR, BUABRAR AR B AR REAL TR B zip SCUFAY iR SCPF2R AL

AR B AR T X RGN E . EATT ARG URL . R 28 A8 A0 a] DA 45 BR i 2 AT AT He (0 5

BT AR AR AR AL T BN 8 T AU DA REY RN E il T R R AR A H B3R AL. i, A SRARAR 2L
M % URL B4 H , ARV PASR S — >392 80 HTTP i CAEM 2% BB 8 1. X A~87 (W]
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THRXTS) B4R ] —AS SR N R WM Ipath entry finder, DARE A AREL—AN & 11Tk B 9028 AL i
s

WS A A T &R EX—ARiE, Hi@admera path finder fpath entry finder W4~ AR5
BRHA X BT PR B A RS AR AL, SRR, BAE S AR A sk, H
K — S REILETEN A MY ESRM. Frlth, THEERGBIENTSALBEYITE, EE2F5)
sys.meta_path #iJf.

MR, B H AR AER M B S B BT A B ey SE ANy, SLhs b, MRFEM sys.
meta_path FERETHENERS, HASHMLMERSHERSEIGRE R -

5.5.1 BEFEEKRSE

path based finder £x 57 T AL 2@ i path entry F-£7 83 Fe35 E AL E R Python BIHAI . ZEIRIE4H rfs
FERE RGN E, HEMHFASZET I,

YER—FOCERARAL AT, path based finder LY _EICHAR) £ind_spec () W, (AR EEIINATT T —LL
BN T, AR SR FIRE AN import path EEHE N2 .

=5t Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache T{fif]. &
XRW) __path_ JEMEW SN .. BT AT @ f S AR R # s =

sys.path (& — MBI AU ROV E W EAR SR . EVIRILE PYTHONPATH FREEAS & DA L 2 Fp L
M E RS L B BRI E . sys.path HIXEHWEE S RGE I H % zip SCH R EAM W T
BRBHELE “OIE (S site b)), fill URL s8R ERZ ., 76 sys.path H Y LR
FT A HA B R AR S0l 20

path based finder Jg& — Fmeta path finder, PRI AL 2 38 1o W ) b SO I 1) Bk T i A 1 A R AR 1Y
find_spec () JyiERK B import path 3R . 4% find_spec () %A path ZH, EffRE— 0l
IR FAFER AR ——8 H N RAE LN AR T R AR ER) __path_ &Mk, WR path 240 None, X
INRFEHHTA, B sys.path.

ETHRAENERSSBEARRBETHRENFE, IF B REE RS B B XY Wpath eniry finder
(PathEntryFinder), HONXFHEIENTRERFESR SR (BIUHRRAA stat O FAMITE), HETHENEA
o S UERF— IR B AR A H IR B AR A0 H B RAR I A7 . X DNEEATRAE sys.path_importer_cache
e RV I 45, HX AN G758 PR A7 10 2 2 e X M0 A AL BR Fimporter 3 52). 18 i X My
X, XtFesEpath entry LB H)path entry finder WA 8 R AFIHEFT R AP ATLAH f# sys.
path_importer_cache BFRZATAC H LASE il 2T BEARAY AL HAS FRA T AR 28 H R

WP AL H AT A, TR A RSN sys.path_hooks F R ATR AN S XFiH41)
FPREEAN A2 5 B AT MTAHSWA S5 IR RNEZRA R o BT Gk 23R 8] 7] b P
45 H Wpath entry finder, B25|% ImportError. T HEAELREHH InportError KFERH T
AR BN Spath enry FX N path entry finder . %5 S8 AW ARSI Timport path WIREAR . RS T NX
TR BB S FA RS A T EsE (BT DA SO R G il 4B UTE-8
S HEmG), WRATLEBRBSE, BN L InportError.

MMER sys.path_hooks iELET B IR [Flpath entry finder, WET EZMAEIEE find_spec () H¥EH
f£ sys.path_importer_cache HIff A None (F/R I #FE 5% H WA X WA 4%) Ik Bl None, FRIR
Wemeta path finder FoyEIR B Z AR,

MR sys.path_hooks HFEApath entry hook B] & X 09IR [BME & —A path entry finder, WIPAF £
B R ) R AR SR — MR RAS UL RH A I B AR s

METTAEH % - S F R ER - 5 sys . path FHAL S HIEA AR . B5E, R &4
I LAEHSRAFEAE, W sys.path_importer_cache HURSAEHUATAE . HIK, BB R AR Y E L
VEH FHEIFTEHER. 5=,  sys.path_importer_cache FiffifFH importlib.machinery.
PathFinder.find_spec () FriR [R5 SE PR 24 17 TAE H SR JE2 745 5
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5.5.2 BRIEFZEHEHEHN

RT CEFBSRFEHIR AR A, WA T G4 S AR A B A, PR AR A H A R AR A 5L B
find_spec () ¥

find_spec () #ZF NS5, HEPABIMEERE A, A& (WiER) Bk, find_spec()
IR I 58 A IH A AR R . XSS UL B2 mEas” e (EAE A8 .

FT WS AL H R R % B R Ul B AR — S & & [Elporion, B 1R 5 H B K SR

submodule_search_locations & N— MG ZE 15 3.

1E 3.4 M3 H: £ind_spec () HT £find_loader () fil find_module (), X EPLEARC A, H
£FE £ind_spec () K& P .

BIHR k% H A 1 RE S LI E F AT P B — DB S £ind_spec () « NERFFEEH
7, EPNITEIS YRR . B, AURTERRAH A LT find_spec (), XMMEA RS
find_loader () #Z—1SH, P ABRKERRESTR. find_loader () iRH—4>2 Jedl, Hr
SF— I I A 1 26— T2 i 44 25 [l portion o

KT G HREHA R AL, FEBAELAERBEREZF I CBEERES T THNESR
find_module () F¥k. (HEEELHEHKL find_module () FIEMFHL AN SHH path 28 (B
MBI C Sk B XA TR A TR R 4 R E )

B H A AR H find_module () FYACFEH, WA BN AT RS H A A 24 25 1) 32
7. WK find_loader () fl find_module () [FHAFFET— P igEacH ARG T, FARGRLZTH
find_loader () MAEE f£ind_module ().

TE 310 fRET: S AZRGXT find_module () #l find_loader () WA E| A ImportWarning.,
Tr 312 MU find_module () Ml find_loader () 454 .

5.6 B ESARSE
BN ARG TEYL R sys .meta_path FEVANE, , BHESEE N H E L) TTEEH
T

— AT 7 8 AR S T T AT R TR 2 W T )R N R G oAt APT, IR 2 B e I
__import__ () MEVRERLAS 1. XFPECIG ] DAFERE 2 Bas B R AR SR AN R e R A
ERIATA .

AR PR EH U E T IEFE TR B — N T AR e (A2 2SS ARG ), HFEEEM
find_spec () 5| ModuleNotFoundError [fj3EiR[H] None SEEHE T . RIF G #H Fn TR R Y 24 4k
g, Mgl kFHENS AR R,

5.7 BHEMEA

HX AR D . — DA SRS AN S HEITIG . P ECE 2 RS0 SRR 24 /i ) b
FEWHN A, H PRS2 ERE RS IE R B, HEAT I EmmREi:

package/
__init__ .py
subpackagel/

__init__.py
(BHT—5H)
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(R E—1)
moduleX.py
moduleY.py
subpackage?2/
__init__ .py
moduleZ.py
moduleA.py

RNERAE subpackagel/moduleX.py ib4& subpackagel/__init_ .py W, PAFSABRREERN:

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

#iXF F AN DA import <> B from <> import <> ifE¥E, (HAXT A RGBS Mg Hdw
JE PFE T

[import XXX .YYY.ZZZ ]

R 23Rt xxx . vYy. 222 fERAT RiA, {H.moduleY A — AR FRIBA.

5.8 Hx _main__ BS5%EIN

Xt Python (S ARGEAE __main_ BHUE—MFRIANE L. IRUME S — 9 PPk, __main_ BIHUZAE
R R BN ERAI IR ILET, 5 sys Rl builtins ML ER, SIMEAR, EHAPIARIAIAN
B ORI __main_ BRI ST AR TR AR i R (A AR R b it

5.8.1 _ main__._spec__

Ml __main_ BAIIAILITT, _main__ . spec_ SPUCEAMVHEGE None.

4 Python [ff fil —m LI /F BN, _ spec__ S BLBMAN AR s AR BEHAR L. __spec_ thHE
_main_ BHWERPATEAHR, zip XFEHE sys . path & H i NI BAR T

1 HARMTEOL T _main__ . spec_ &I None, PUAMTH __main_ MU AEZ ST RA
AR R X

* XHAFIR

o —ci#IH

o M stdin 1217

o HHMPERD BT ARD SCBEAT

WA R 0L _main__.__spec_ HJ2N None, BPARSCIEMBIA B nl AR —MEEHLE
FA WEREELE _ main_ HECEERAER, WEE -mIT K

EEFEEIERAE __main_ WY T—ANAGABERHE __main_ . spec_ POMNMBCER, BEAMIS
PN TR AR, XRMTATHEL: ] if __name == "__main_ ": ARG AR HAL
SAEBHBTAIETE __main__ v 25 ]I JEE @ N S AR BT -
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5.9 &E3k

S H Python A= 2 1 24 B KA TARKHAE . AR GRS U] 3R AT AR, (EAESRE %30
ZIEVFZ KA E B

JEARIY sys .meta_path MAKULHIIL PEP 302, JSZ04 fEULH] L PEP 420,

PEP 420 >} Python 3.3 5| A T4 & 217 ¢.. PEP 420 if5| AT £ind_loader () tM¥fEHN find_module ()
E= AW

PEP 366 i T ¥y __package  JE@ME, HTEAdhr RN FA.

PEP 328 5| A\ 74X F BAAMR A, HHRAR I T _name_ #§ X, &% PEP 366 °fj __package__
IMAFLE A o

PEP 338 5 ST RN A AT -

PEP 451 7% spec 3G 1 X4 MEH G ARSI B o B0 RE 0 BBt (1 KB AR STAL A% 52 0] AL
il XA Foi T ARG P28 APL I N B A AN R 3 — e B v

I3
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ARFERFRE Python H A RIS FMOCR A & Lo

WL TEARRNSZEET T, ST BNF SRR IATRIA A ZIAE T 2 (R ) Tk
FNLEA IR

name .= othername

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

6.1 EARER

YR PR FAB AT A P T B BNl AR, X N B2
IBREAFEIRA TR isfr

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

%il‘ﬁﬂﬂ%ﬂlﬂ%ﬂ”ﬁﬂ%?ﬁﬁi@ﬁﬁ (Bt PRI % BEAFN B ESE) . ¥ RLAUE LENH O
AT A -
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6.2 [F¥F

T ERIBAR R BOTR . AR TR RN, AR S . S B S AE
AR LRGN T iAo

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

atom

enclosure

6.2.1 #RIRTF (BFR)

VERIE T AR RIS AR . TS FEAT IR Ao K0T — 7 TIRHARNEAE S, VAR & 5 902 JRIH %
HZASEY P E P

ARG E B —DRRIE, W TR R AR X R . B Z PRI RS, 2O HOR(E R 5] &

NameError 5%,

FAAT BRI 24 DASCASE S BRI SO A — B BAF AP AN B 227 3 T 3k I AN AP AN B 271
RILREE R, BN IREN AR ik, FAA PR A S 2 BB — R K AT, HedfS
RAFALL , BRI T RIKFHEA PRSI — AT R Z. B, HIAE—1 40 Ham BZEPAGARIRAT
__spam 2PN _Ham__spam, XFMFARML TR EA BT A Ak AICREERUS I A FRORK (B
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FHI{E
Python SCHFFAFHR IR FIIE, DA LRPERCy 7 Ifi

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IECRACRE R o] — MZAE IO BRI 5 (A FA7as . BB PR 280 - M ORI
B (280 W, ZETREIZOME. RS ILF @i,

JIA P TRECER RS T AR AT AR B 2, RO RAR R A B A A SE PR {E . 2 YO BATH MR 7 RIE K
5 (RIS R AR P SCAS A R B R AN IR L) W] e A3 B AH R G 52 B A1 BN FIX 4

6.2.3 HEESHIFN
7 4 5 2R A S AR [ 4 5 T i ] ek U 3%

parenth_form = "(" [starred expression] ")"
iy [l 955 1 2R 2N FRF R % FR IR AR AT ARV RS R & £ —Es, ExE—
ATCALs B, S ERRIEABI R A A

— W NN B 55167 — A2 A R . T OCAUR AR TR G, IR -5 TE{E AT R 4 B
(B B R 25 TC2H 7 A f o0 5 AT REAH A1 B T REAN ] ) o

RG4S, SEhREIER A RE S . BIIMESLRZICH, X RES A =21 -
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AWERIBA P AN TR 27 S FEECOF 3R I AR TTR B3R

6.24 JxR. EE5FUMET

HTHADIE ., EARTI, Python UL 4 “BA" WASRAE, /5T BTG
o PR B HS AR
« R SLIRER IR S ST HIR Bl 5 K.

A AR TR R

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

A EH R — AR RAA SN =D —A for TAIAREANBIHE LA~ for o 1 T4]. FERXFFIL
T, A SRITE LI VRS for B 1 TR — MU, NERHMNFRE, RIFERE
W N JZ AT B IR KA TSR A T E— A Te K

A, Br T AN for TAIRRMNARIAA, HETIURAES — N REURE MR IR ATY . X RER R
TRZY HARSI R AR it BISNZE MR AT

WA for TAIF AR IR FE R XS HIEAEINZERE P YORIE, RIEEN— S8 E 4 Rk
ERVERI. G2 for FAILASIRZEM £or FA) AT i 1% 25 A4 REHE SN2 VE s P gk 8, e
BB T M B M AT 3BT S RIS HOME . BIAN: [x*y for x in range(10) for y in range(x,
x+10) ],

AT RS R RS R D RBIEMm AR, ERSIREMEHIE NI yield fl yield
from FEikF,

M Python 3.6 J14f, fEasync def BREXFRW PAME T asynce for Fh)¥ikRasynchronous iterator, £ async
def RETHES T ARAEIT KR AKX G L for 5 asyne for FAPRAR, I EHIMNG for
i async for FhJ, BREMEHawait £k, WR—-IMHESKEE asyne for FAE await FikRK
a5 H A 2 5720 e 3 2 PR A asynchronous comprehension.. S 53 AT DA T B e 1 MR
. 731215 PEP 530,

Added in version 3.6: 5| A T B &S50,
1638 M H: yield fil yield from FERR=CiEMIER P OHEEH .
TE 3.11 WU 5 A ARVFTE S0 R B X P (i R 2P S AN 3 Ok B A 20 1

6.2.5 FRER
YR BRI SRR A RE A SRR &R

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

PRRRETHE—AFIEXSR, HAEE N — RO FRIRA S — T Ok E . M4 hE 50 FRr—
FINFREAN, HOrR SN B A YORIEFHLIUP RS Z G . SR, SRR S
XA SRR AT
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6.2.6 E8ET

AR RN SRR, 55 RR A X HITET 3A 8 52 B A

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

EARRE—DHR AR AR, HNEEE— RAFRE AT ORI E . Y4 =57 F
i— R Fh ), HotRANERHYOREFF A BIEEGXR . é&wﬂAﬁ%Tﬁ O MIEET K
Ji A A R TR I T

AR (3 R R mERT R .

6.2.7 FH TR

FHL R R AR SRR TR S F R H (SMEX) #R51):
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

FML IR T E A ST 42

MR — A HIZ SR F A H TS, BN NEZAPOREAE LCFIE & H . BT R2NE
?%*ﬁﬂmﬁﬁ%%oﬁ%%ﬁ%ﬂ%ﬁ?ﬁ%ﬁﬂ%*%ﬁ%%ﬁﬁ%%,W%%?ﬂ%ﬁ%ﬁ%ﬁ*
WE R BERE .

WS ** FoR F R/ BRERIERAURE— N mapping. TS PMAZIBE 78 FEHEHSE
e SE T ) ML ISR SE I ) 7 S £ BT BB

Added in version 3.5: ¥JFfB|FH IR, HWIH PEP 448 311,

FUHE TGP RMPEGHET A PTAR, ERENF SR, T EARER for” FI7if” 1
Ao BHESAGIITES, MEAZPRABAMECR S E AT A B A B i) 74t

SR BUE R A BRI ESIFEZ AR A2 2 2 (B B —45dr . (R, #ERYEBIRN Khashable, X stHERR T
Jir A ] AR ﬁ%)iﬁ%Z@%@%K%ﬁﬁM;E%%%%ﬁ%%ﬁ~¢ﬁ(WEEE*%EE@%iﬁ)
A4

1 3.8 MU 5 8 A Python 3.8 2 Fi i UL ol , ¥ & S AERYSRAEMY . £E CPython 1, {H&
ST HRPORE. Wi PEP 572 (421, M 3.8 JFUf, BESSETEPORIE.

6.2.8 AT ANX
Az s R R T B35S R SR B U A o

generator_expression = "(" expression comp_for ")"

Al FB A ST — T A AR X G HAIRSHES MR, DOBIHE T & 2 I B9 5 i A O 45452
PSS IR .

TEAE R FRR A AL BTN E N R next () JrknymHEAE M oRE (B15E
AR ) . B2, FHAEM for TAJNMFTIERXT G2 L RIRIER, PRI E B s s
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TEAE IR AR ZRB A OE SRS IS, AZAEPRIBGE — MER A . 52 for TRASERZEM for 1
A N AL AT 26 PR ICIRAE SN2 AR RN BORAE, UM BT RE SO s 72 MUl kAR R {E. Bl

: (x*y for x in range (10) for y in range(x, x+10)).

5 SAE T — D SEA T P T AR . TR S LA A —T7,
ﬁfﬁiﬁ%$ﬁ§ﬂiﬁ%§%ﬁfﬂi%%ﬁﬁﬁﬁf’ﬁ7 S RTERUE LR B P yield Mlyield from 3k
1A T\

IR R RN asyne for Thjmawait Fks, WFRH 4 £ mERE X TP MAFRILNX
SR —AH R AR R, N SRET R R AR S £ K E).

Added in version 3.6: 5| A T B84 lige #2355,

15 3.7 KOS 45 Python 3.7 27, S MM AN Il tEasyne der HIRIsiBL. A 3.7 JFE, 1Ef
B HICH T DA 52 A A
15 3.8 AT yield Ml yield Erom FEWKHUANO MM B BB

6.2.9 yield F/ix=R

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

yield_atom
yield_from
yield_expression

yield FEik2TE & Y generator ML B asynchronous generator PRI A 4 F 2| R i B BEXE 2400 SCRY ISR A .
TE— AR N yield B2 (XA R ECE LA E AR R AL, HE—A~async def AN
B A VIR R BCE A AP A AR ek . Bl

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

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

HI T E AT N2 S BN, yield R URBAR TR R T 9 BUfE 2 ORI A a2k 3N
A SR I 550«

T 3.8 R 145 B 5 1A S B S UM AR il e ik sC B S AR P ] yield ikt
NIRRT AR R A, A IR R RS AT A e B B A AT RN

WA S PR B R R, B AR Bl A R AR . SR IE XA AR I AR e BR B AT
PAT IR ST AR A BB RS . X, sRESPATHISE A yield Fiba, FEixX BTk
RS, A AR iR B] expression_list BfH, BE WK expression_list P NN
R[] None, X BFTIEMWHEAL, HURULIIA RPRSE SR Tk, QGRS L H90E . T8 FREr.
PO ERSRAE AR AT AT S i A PR A 55 . 2430 3 R P A i O A I AT, XA B2 Tk 5 yield 3%
kX HE— MR G L5 & . IE 2 )5 yield Fik X ER T E AT 0 . g
M__next__ () GH¥ ML for 8 next () WEKED) MEHRHK None, FEHMIFIH T, WHRZEMHsend (),
45 BN A 232 7 I A

P X Be i J s e A S PR IR AL BT yield 23k, EATRAZ DAL, HHEATRRAT AT AR
Ao ME— A DX A S e R RO RE P A E EAE yield J5 A2 4y Wb BLARSE AT 5 2 LS S e 7 B A Bt )
Ho

et ry S8 T AT (B Fe i yield Fahae ASRARIMERAE (51 TR 25 e PR R i [l i) 955
ZHIBAWEINST, R AR M-S 1 c Lose () Trik. close TR AVHMEATHGEN) finally TAJHAT.

Wi yield from <expr> Bf, FrigfliAyRiAA bR — kA ge. AL R L K {E
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DB AL B A ET A RS YRRV . AT AT send () A& A A ARl ) t hrow () A& A S
WA IE LW EN SR AT ZERE . RAEXFMEN, I send () ¥5| % AttributeError &
TypeError, [fithrow () $F3nB05] K A M 5

MRZERERTET, #E5 &K stopIteration LB value JEMES A yield Lk XH0{EH. BV ATES|
% StopI>teration I i B, T DATE PR a2 — AN E g il B shi B Gl A T2 a2k
[m—AME)

TE 3.3 A E: IS yield from <expr> PAZBFEEHIRA — AT
24 yield Fik AR TE A G M ME—F IR0, F55 T DA
224
PEP 255 - fj 'k i 2%
TE Python Hfif A4 BUAS N v i e 1d iERIHEIL
PEP 342 - jifi 2 om0 2 i 2 S 3 bl A
ISR AL s APT AINEYERISRIL, AT AR MR s R R

PEP 380 - ZHHEEY LR AR i I8
FIA yield from EIAMIFEI, PATTEHZATE TAE AR -

PEP 525 - Hb Ak %
AL 2 PR R RO AR AS T REXT PEP 492 JE7 9 A EIX .

SR E BT E

XAF/INTTHEAR T A AL AR . B9 T4 A s R B A T

TR AR AR O ATE R TH R AR AR 8 25 | & ValueError B,

generator.__next__ ()
FE e — A AR RO AT B A BT yield FRak B A0 B AR AT, 24— A A BRI
it next_ () FEWEPITES, METH yield FikX D2 BUE A None. Fifi 5k ATH T —4>
yield A, XIFAE AR FIRHEGE, T expression_list IEKRNEIS  next_ () BIAH]
7o WRAEMEEATE T —MESR T, WKF51% StopIteration FH .
W iEE R RS, BlanE S for PRIAEE B next () BKEL

generator.send (value)

W ATH 1 A AR B R IR — M. value ZECFC 2T yield FkXWE2R . send () k&
AR A A BT A R —AME, SR A AR A A T AR I W 5] & stopIteration.
J:‘lﬂéJH% send () RJFBNEIMARNT, BALHPA None FEARMBEL, NN BEA T AR E R yield %
LY\

generator.throw (value)

generator.throw type[ value[ traceback] ]

YL A (US| %, FIRI M AR BT L ML W AL F
MR, WA %K StopTteration Fa. WL EENAMAME AR SN, SR5IKT
AR, WS SRR

EMI UG R, SRR A SRCH, HUT U ratse KHTHT.

BT T R RS, SARAILIK Python (5001, pe SHEY 45475

, T value . R—A 58 5500 . WAL value, WIKEF type 43848 R ARI—A L0 . ARt T
traceback T E R B E, BN EAATEGELE value P _ traceback_ JBHE SHES

TE 312 HR S8 T 55 A& 4 (typel, value[, traceback]]) EL#% 7 F - T BEAE A K AY Python M4 A5 [
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generator.close ()
TE A A% R ECE AF I AL 5] K GeneratorExit, (R ZJFAEMARREIEFRE. XHEG] X
GeneratorExit (H T AR FH) W 2P I8 m LA & 2R A i =4 7 — A, XM
25|k RuntimeError. WS AEMHMTR, ESBEHARAME . WRERSCEHT
S EFIBMm N close () NEAMAT g .

et
X HLUE—MAERA BT, 7R T A SR i B R AT

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

>>> generator = echo (1)
>>> print (next (generator))

Execution starts when 'next()' is called for the first time.
1

>>> print (next (generator))

None

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

2

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

TypeError ('spam',)

>>> generator.close ()

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

XTF yield from T, =0 “Python 4 #7A84L” W pep-380.

L gc 08 15|

te— Al async der 5 SR HBET B yield FGKR Seilb— A HBUE U —asynchronous
generator l%l i& °

YA NAS R I, B iR R N G e R A . O R E 2 SR %
iﬁ%%ﬁ%&ﬁoE%%ﬁ%ﬁ%ﬁﬁﬁﬁﬁ%ﬁ@ﬁ%awm:mr%@¢,%M?ERw%@*ﬁ%
AR AT R

W HEA 28 A i 1 5 iR Bl awaitable X5, SATSTEIS S SR RS . BB, AT RRRF i
S yield 2k, FEIRESFRER, ¥ expression_list PERFIGERFIE. 54—
FE, HEBEWRE A RIS E, SRR RS /0E . 180185 WEBR R A AT AT 55 Ak
PRAPIRAS o MPATHE SR 5 R R W AR R — AR G, % R BT DA BRSS9 AT, it
it yield Fik= - 25— N IMEHH . IE AT 5 yield Fib I TR E AT T B 73k W24l
__anext__ () MEEH K None., HNKTE, WRMEHasend (), MR IBLEZITIERIE.

WA F A R A break, WRATALSHHUE, U AL H L aiiB A5 aias i) 524055 2R
fhRF 212 AT AT RES | A S BT ) A A LR SO Y SO B - VR TE B TR B A 95 1 A i B B 2
Jai s BORAE S A AR SR BB T S B SRR PR O PRYIR] . O T B X A 0, R D7 e A 1 3
HMaclose () Tk B P 520 A plialis A E5 A i o de 2 A FHAF IR R R He 20
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TSt A S R, yield RIAXAVFINBHE L ry SR E. (Hig, WR—DFP ARG
25 (h 5RO RIS P 2 BiARPKIZ . T then a yield expression within a try Z5F4H1fY)
yield Fihs ] BE FEHGRA £inal Ly TAPATRIM. TEMRIN, WS 7% s i R
55 R BE AR R TR T S 20 A A -k A M ac Lose () BT IR B TR X 48, AT AR i AR A e i
finally THIFLASAAT.

R T RETE SRR A GE I A TR AAVAL B, PRI 2 1 LA~ #4525 B0, B — R R AR
R Haclose () HPATZ IR, XA 448 BV LUEA T sys.set_asyncgen_hooks () KidM.
P RERES, 5P A A AR RAEC T 428 B DAMEAE R ZALBHA . A K 2 45 BRI SR
B A EAE Lib/asyncio/base_events.py fJH ) asyncio.Loop.shutdown_asyncgens L.

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

STERR-ERBHE
AT/ T 5 A AR AR AT NI T il A s e B AT

coroutine agen.__anext__ ()
R A TTEERN R, BAREAT I ST IR AT IZ 20 A2 e B0 A IR AT Y yield 3Rk A7 B K
EPA1. B— AL ERASREBGEL  anext_ () FIEWEHATHE, MR yield 2805505 1]
) AT S5 RE 52 B BUE A None, BFEBATHMRF 4L AT R N —1 yield FiEx. % yield ik
expression_list PES B MITEENS| AR StopIteration BEIME. WRFH4: AN E
AT —AMESR S, WZAT SRR AG5] & stopAsyncIteration 5, #URZRLERBRED
SERL
Wkl Zildasyne for JEFR R .

coroutine agen.asend (value)
Rl —ANTTERERT S, BEAEB TSR 253 P AR AT SNSRI send () rE—HE, W
& CRIRY —MAG TP A AR REL, I value L2 24 yield Tk RME . asend () ik
JIT 3 0] B P A R AT G 5 3R [ AR Jas 7= AR —AME, BRI [ & 1 StopIteration, B(EWIR R
W A A AN — MER T % stopAsyncIteration. Miifjasend () RFENFL A
AR, BAMHPA None VEMT S8, BERIXEHEA ] DAZIERY yield Fikzl.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ])
R —NAJERE S, ERTESP A AV A E S| & type KRB SR, R EHZAE A R BT
FEARR R AMA, HAE RG] & StopTteration S, WERRAAMAEA AN MEMR T,
TIRF R T SRR R 5| & StopAsyncIteration . WA A REC A TiRIE AW R85, 305
KT H—A5w, WY RSB THHR T SR 45 AT S R S 2

TE 312 MRV ST 55 A4 (typel, value[, traceback]]) L4 7 F J T BEFE AR K1Y Python Wit A AL [k

coroutine agen.aclose ()

R E—ANTEERERTSR, B STEB T ) 5720 2 iR R AR 1 7 B A — > GeneratorExit. 4l
RIZF L E MR BOE TR . RG] & GeneratorExit (F T A K% 58 Wk [|] () wJ 45
REXT 4R 5| & stopIteration 5o, gk 545 A BUs r ol o] 1 4T fn] e At o] 46 R X S 6051 &
StopAsyncIteration 5%, WRFHAEMARAE T —ME, Z T FHFN LS54 RuntineError,
NSRS A AT | RAT T HA R, BB RBRA T SRR E . RSP ERSEEH TR
WHIEFRHEWGESIHHaclose () FFR Bl DA AT F R T E LTS .
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6.3 [&&

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

6.3.1 EH5|H
JEPET R JETa A — AR s — 48 B S

attributeref = primary "." identifier

BB FORAE N — A SCRP B ES BRI 8, SRS R SIFILRAE . BERI%X G Bk A4 DA
ﬁﬁﬁﬁ;@%é@%fi JI AL R BRI SARIEZ R E o« K] — @S | B 2 YORIE AT e 24
NGRS E

PR R GE i R getattribute () HHEE__getattr () H¥ERBEE X. BSEHA
__getattribute__ () FEIRE—AMESE WRBEEAT N5 % AttributeError,

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

6.3.2 hHE

=A% 35 % WS B HATHIBRAE B R 2 MIZAE A PR — oo R . X —AS2 2 % AT
Y423 [5]—~ GenericAlias X} 42 .

subscription = primary "[" expression_list "]"

MG, FREREAR X A AN 238 200 b A R AE

JR AL AT RN — D LR R E X & — XLl g X getitem ()
M__class_getitem () s{H 2z — R ZHpEEAE. YRRy, Fak =08 R RM LR
B A B ETP I —A e X TAEMB S __class_getitem  TMAE __getitem _ [TEZLHTT,
B R__class_getitem__ 5 __ getitem__,

MR RAAFN RO ER D —NES, ERYCRE ISR EEAFNET A LZEN tuple. FEHMFHRT,
FIR AN FAF KA A 51 28— 1 D3 AL

XFFNEXSR, ARSI Rl getitem () AT

Lowkgh. WEREAYE —Dmapping, WFEXINFMAORAE A — D AZBF B AN RS, Tl
A LAEWLS TP ORI W (. N E 2R — M 72 dict 2.
2. JPOe MR AR —sequence, WIZFRIKAINFMAUREN—A> int H—4> s1ice ITFIE/NTET
W), WEFFSIERMBI T4 str, 1ist Ml tuple 9K,
RGN AR BB X 7 2] G SRR R B A Aad, BRSPS Tl 4R 5 50 B
I RERMBEEART S __getitem () Jrik, PIMZEBPRUL, x [-1] R x BYRJE—I. F5R (U
H—ANT A H B AR U, IR 2RSS iR H (WBIHG TR . TRy
SRR HSCRRAE_getitem () JPIRHSEBU, NS M5 AR 120/ 2 B s i Xl SRy

FAE B R FRRRI A, IR F A TR — R B B R AR R A — A A
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6.3.3 ¥k

IR RAE AN R (PP JUENER) R AE B Nt YR AT AR DA IR K e 1
BRI HAR. UIR IAEIT:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BEAR P IE AR AFAE— B AT AARE HS NIRRT R ST 7512, R ATl B A
W PABATA Y o O TN RRREINAE A, Tl E SCR U DU RO S T AT A DD R R T BRI
P SC (D) R 9 FeAR S ERR IVt )E T e i) .

DIR BT AR ik e s B — MRS BT PR i) R 8 2R M i S AT R 51 (M55 38 il i — R
M_getitem () Jiik) » WERVIFIIRGEED—NIES, WHERFE— A5 U T e (o ;
PRI, HRRF R BN T S E . U Ao — ks, ML AR %l — NI
PR EAIE R MR X R (SRR R ERE 1Y), SR start, stop Al step J@HHF5
BRI AN BRI RAE, A WA FRIEARF ] None K.

6.3.4 iAH
JITVE VR Tl 2 P W] BE R A3 — B4 A A SRAT— A TR TR 52 (B0 G function):

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and _keywords ["," keywords_arguments]

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

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

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

— AN AT TOAAE (L BN S SR E NI S AN W S

WAL FRAE A — AT XS (R e ORI B R, NEDRIOTE. MR KB TT
BABARATEA__call () JPRMIXISESE A TMAIXISR) o BT S8BT SR I RTSORE) - 1
S X2 & — 7 T RFIE W parameter FIRATEL .

WERAFAE R T 24, BN el AN B ER O B SR Bk, A IEASHAE A RIE 2 ()
Bk, WRA NADMLESE, WEMKPOAN N M0 R5, ST REFSH, SRR R
SEHR Y ZEAE (AR RAT 55— N IEX SR R B SR — DS fn, RIS ) . AR S A EBUH T,
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W£x5|% TypeError 5. MM, FSEEMASAL, HATHE (BIEREAN None, BHRAIHFES(L).
TG SEAE BTSN, BRI 2SO0 TR R U SRR B BROAERIEE . (BRE— HgoE X, HH
IR SO P, 24803 sl X S ] AR AP A BRIAELIRF S B AR AR . 25 (L B R EIY
AT SRR DU o B2 Bk o ) QAR AT — RIS A R EBOAE, W &5 TypeError 5
o EHARREOL Y, CHEEEMRISIRSAE N S8,

CPython F{fEANGH: HELbs Bl nT GRS AL B S B B N E R EL, B eI SR & ~a “a
27, HIAREPA R AL MBS H. AE CPython H, DA C 45 i [f] PyArg_ParseTuple () RfEHTH:
S0P pR B SE B T X R I

AR IEXSZHEMZ A ESH, 25K TypeError 5, BRIFA DM EXSHMEM T
*identifier AJ¥A; FEMHU T, RIEXSHEFERZ N UE T2 RUEBESHER A (WREAHZ R
(L ESHA— =Tt ) o

WSRAE R E S 52NV IERXS AR, a5k TypeError 34, BRIEGA— M EXSHMEH
T *ridentifier ¥k, RIEASHCREZ NS T E2RXBTSEHTI (HH NI S
EAE R SRR M), ANSRBA 24 AT SHO—A (FiH)) =7,

MREEHVIH P EI T *expression M), expression WhIRIE N— " iterable, 3 HiZ AT ECRT 21T
RO AERBIMIN ESE. T £(x1, %2, *y, x3, x4) {H, @Ry REI—DTFH 1, ..., yM,
WEEN T — A M+4 AN BB x], x2, y1, ..., yM, x3, x4 [ .

EFEMR) — A JE SRR R *expression LRI T B XBEFESE 2 6, (HESTEXBTSE (VA
FAFA] **expression B4 - WWRC) ZATHACEE, R

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

FE BV FH o ] B e o2 S S K0 *expression {BAIIEAE W, PILSERE FiXRERIRIE AL K.,
R BB T **expression, W expression ARIE K — A mapping, N SHE Y 1ELH0
SR SE. MR- NMES S - NESEE X FHICE GEM 20 F S5, Sy — i
1), M£5|% TypeError i,

] **expression B, XML H RN BEER LU AT o ML BB IMECRF BB 25 24 FR-5 A
[ B3 T P IRER S — N EXES . AT EZ Python FiHAF (FIA "max—temp °F" {1204
2, HERARES S AL IEXTES ML) o« a0 R EX K5 A TE X IE S VCEL R > *
ZPrlE, SENREEILES, M5k TypeError 7.

ffif *identifier B{ **identifier AFNERIEXSECNREMHVEN B SEA M B ST SELFR

TE 3.5 S AU AT EECER) ~ f <~ 37, (CESEOTRRIRE RN ZRIFE () 25, mx
P SHOTREIRAE PR (%) ZJ5. i PEP 448 Ko,

BRARS A T R, WA AR SARIME, REERATEE None, & A5 7 BT R R X SR 26
A,

SRRy

AP EE ek
BRE R WIIET, I HAL ASEIN . RSB S — R R BB S 9008 2N Y S50
XRS5 X2 & 47 MR ITrecurn TR, IR R EOR 1R [ .
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N Y PR Bk 5 Tk
HLARGE RO T ERESS A XN B R BRI 5 ¥R RO A 2 L built-in-funcs.,

PR
MR %2 — A B

el Iy 1k
VA AL P B E SRR, [ AR A SRR S RS EN RS — T LB N 5 —A

RI:Bil:
BRESCEN __call () Jrik; HACRKSEM THMSIE.

6.4 await FRixxX

Heid coroutine AT AR — Pawaitable 34 . A BEAE coroutine function PERHF .

await_expr = "await" primary

Added in version 3.5.

6.5 MESHF
B SE AL SGE BT R s (R SRR B3 U T2 . VT

power = (await_expr | primary) ["**" u_expr]

P, FE—NARME SRR R IBEAFIT, BRI RZARE (XA 2 RG] B ER R
{EN) = —1**2 GRS -1,

IZFA S AR SEIA N N E pow () BRERAMIFEIAYIE X G2 AR A S BT A SRR €
RIFTTIEF . BIHS B S [‘J%i7 ,n%mﬁ%ﬁ}:m KA.

T int B ERVERL, S5RKRFHA SRR R A, BRIESE A ECh % ﬁi %ﬂPr*{RT e
BN float ZREUIF 4 float RAURYLEIRL . Hl, 10**2 3&[F 100, | 10**-2 3&[8] 0.

X 0.0 T B RIZEEH S ZeroDivisionError, ¥ TR IKEBE R A complex 4§
fHo (FERBIRAH X K5 K% valueError.,)

BLIE B IR __pow__ () IR HE s
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6.6 —TEATIEH

A BRI Lz 3 BA R R 4 ek

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

FLHIZFAT - () R B SR e s Tl neg () FPADTIERES .
HLHIBFEAT + QR FA o Ry 246 sl pos () FROERES.

FLHGZIAAT ~ (USRS B U AR o X x FAHUSHOE SO - (x+1) o BERIEAT#
B@EG T __invert () FRATTIAN B E XS,

TEFTA =G T, MERSHHRBRIER, $51K TypeError HH.

6.7 ZtHEAREHEHF

IR ER G e S RIS TAT IR TR E AR R A BRI FAT AN A
AWAMESG, —MERTREBZER, H—MERTIEELEHA:

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

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

IBRAT * ) X th SRR . WASHEE LAEC T, 868 — SR AU REN 5 — SR
ARSI FERT—FEDLT . AR M R R BUR ISHIOR . (EfG—FPIEOL T, RHITF A E SR ;
HALIN TR SRR 2 75

Wiz B RRRIY_mul_ () F__rmul_ () FEREE L.
BHEAT @ (at) W HnE H TR . %A P& Python SR SCI 2 AT
Added in version 3.5.

BT/ () A/ /7 CRER) Ko KB RO . BT SRR Sepde i ot 2R 8. BB BR & i — 4>
float {, BHHREFRMEIRIZREG BERAEIR IR M A foor” BT ARBIRM LR . FRATHYZH

¥5| % zeroDivisionError 5.
ﬁti@%ﬂ{ﬁ)ﬂtﬁ%ﬁﬂiﬁg_truedlv_ () ﬂ:‘u_floordlv_ () ﬁ%;’éai‘élo

BEAF & B f i E— D SER LB A SE R WSS e iR E. G350h
EN5| Kk ZeroDivisionError & . SEOTPUNESE, a1 3.14%0.7 %+ 0.34 (B 3.14 &F
4%0.7 + 0.34), BUaBEMFNERNIE SRS A RER 5 (B0 NE); FRNAHE 2/ N8
TANERAERUR A

B SEOEEAER A AR SR x == (x//y)*y + (x%y) . BCANEG: S ] o Py &
¥ divmod () EEIEHEIT: divmod (x, v) == (x//y, x%Y) o e

VK abs (x8y) < abs (y) TERCFTULRNEL, EX TR ABONE, MTEAMGE, HAEB(E RM NI, i, BEsA-F
% LAY Python ¥ S ACH—> IEEE 754 SURBEHIME, A T -1e-100 ¢ 1100 HA L Lel00 MFAYIEGME, LK —1e-100
+ 1100, XYEH(H EIEFET 1100, Hiffmath. fmod () RMIMZR NS BA SE—ASEAFRYIESE, B TR LT
B[] -1e-100, RHI7 2 & F BT BARAY BT o

2R x TR AR T y IS, W TR AR x//y TTHESH (x—x%y) //y Ko TEXMEB T, Python 23R [Flj5—A 4]
A, DMELRSS divmod (x,¥) [0] * v + x & y AL .
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B TRECFPATELE R, BHAT ¢ BT R E R THATIHR W FAr A CURRIE{E) - FAFeR
#& AL VLRI A 2 I Python JF 5% | old-string-formatting —7 .

BALZ B FRRIRI__mod__ () IRk A E Lo

%Bﬁg%ﬁ, BUEFAFA divmod () BRECRBUE TR L. WRA WE W DA abs () BBCR SR

SESI + (addition) S LSRN PIABRSHLAMINIT , SHEAIAFSZ0 ). AER—HS
BT, BRI R IR A 25— RO, KT SUBFE b

MBSl AR add () Fl__radd () F¥EFRBEE .
BREAF - OF) ¥ HSE 2. IS Bk eplis oA R 283 .
Was Bl AR sub_ () FEESEHENL.

6.8 BILEZH
B RLESEI LSRN TR ATES:

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

KR BRI Z BB NS E SRS GRS A2 50rE 2 i LR 4L
MWz BTl R 1shife () Ml__rshift_ () FYERBEE L.
%% n (iR NPk pow (2, n) R, 228 n igE XA TEDA pow (2, n) o

6.9 —tfiizE
SR B AT % A R A e

and_expr
XOY_expr

shift_expr | and_expr "&" shift_expr
and_expr | xor_expr """ and_expr

xor_expr | or_expr "|" xor_expr

or_expr

& 1B AR X S EE 7 AND (255, SEUL AT B s 2 — M ES T__and_ ()
B rand__ () FEEJTERT H E SUMS.

~ B AR O S AL XOR (Ral) BIE55R , SE R R H o 2 — WA ES T xor ()
o rxor () ¥REEFYERY B E S

| AR S O S RO OR FERB) MR, SHUTE N ERSEHP 2 —HETT_or ()
B ror_ () FRERAEERE ESONS .
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6.10 LkBEH

5 CAfA, Python HHETA WELZHRIMLSEHMFE, RTAEMEA, BASILERE . H—5 C ARZAAET
a < b < cEFEMFAN S GER AREINAARL:

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

HAEE T 47 AR (: True 5 False. (7 S0 % sebi s sk T ABR I AR . 2L T Python J575
15 /RIE 5B F SO TR bool O

HRIEH W DMERAIE, fllllx < v <= 25T x <y and vy <= z, {7y RPORE—R (ELEFF
HETY x <y (NN z BEARSPORIE) .

IERXPUEZIX A W a, b, o, ..., y, 2 AFRIBM opl, op2, ..., opN HWEKGEHAF, Wa opl b op2 c ...
y opN z 5T a opl b and b op2 ¢ and ... y opN z, AR EETHNEREARES HeRE
_“{j—»\o

R a opl b op2 c REWRELE a Ml c Z 1AL LR, FHt, M= < v > z XFEMEFEEEES
VR (BRI ARKEE) .

6.10.1 {HLELE

BELF <, >, ==, >= <= | = LFHEPDXRIE. PN RAZROGH IR,

MR nh R ORI REE IV AE GEA KBRS ). XTGETE Python Hr—NHIMHIR 1Y
A& BN, XA EA LRI k. TH, SREFFAESRBA RS =, fland o4
%Bﬁ%%)ﬁ}ﬁ%ﬁi%o HBGE EAT S T — R E R RS . AATTAT AT I i o S B 52 H 4 1) e
ST R RAE.

HI T A R object 1Y (EEEUEEE) MR, HILENTERM object kK TERIARY LEATH . 2K
BT P L SE ) rich comparison methods Q__1t__ () R HESCENMILEATH, HIHS WA AT H .

BRIN —BHE LA (== Al =) RET X RIS B, BAMFER RS 00— 30k LR S5 5 A4S,
EFK[EH‘TID}E E’;z%jﬂ ﬁt@tbiﬁ(%%jﬂf% %JDEJ_*FFEJUA??jﬂEﬁﬂ*ﬂ%ﬁ%@?ﬁﬁ%ﬁﬁfpﬁmEfiﬁﬁ’]
(Bl x is vy gLE® X ==

WP (<, >, <=l >=) %ﬁﬁx&ﬁi‘%ﬁé; WR S 2251 % TypeError. HUEXFRERIALT A J5 H A B
5 —EE RS [ 2

R IEOAR) — B ATy, RAAR AR RSB S BILER A , 0] REANE A 5L S E 7 BA G HE
A BT EN—BER R, TR EE S A £l HRATy, bR b, Y B IR U -
PATRSZAA T e B RN E R LA T -

o NEFEZEA (typesnumeric) DA K FRrifEFEZM fractions.Fraction fl decimal .Decimal AJHEfT
AP EBAN EBL eAe, B A B i) A /E%ITS'Z%U\TLHG%Z TERTUM KR IBR B AN, BT
(B MNIERET IR BEARSE R R K

JERUF(E float ('NaN') Ml decimal.Decimal ('NaN') JEFHE. (LT85 G HFE
B3R A Tﬁ—/\fiﬁﬁﬁﬂﬁ %ﬂz#éﬂl%{ﬁf%ﬂ:/ﬁ\ﬁﬁ 2BIHKE, IR x = float ('NaN')
M3 < x,x < 3Mx == xYHBME, M= = x MHEE. T N28EG [EEE 754 FRUER) .

* None fil Not Implemented # & HBIXI 5. PEP 8 F B FIXT R 1 A Y24 gl is 3 is not
RedbAT, AT HETEHEA.
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o YRS (oytes B bytearray HSEBI) IREATIEM N ESAIBS ARG LLRE . AR HOUR R EL
FAEIE T DA T HUR

. ??ff% (str HSEH) N HFAF Unicode A5 A280FE (WE KA ord () MYEEHY) &7 SN 0E4T LL
B

FAFEF LIRS PSS RE L LA

* J74 (tuple, list 5 range M5B RaTdEATIB N ERR LLEL, range ifAT —NERAEA STFRRRF H
BEo PAEXTGR S I B LR A R R A S, B IINR)F U5 % TypeError.

A HCBE R e 5 P AR BT R AT IR U . N EL AR ARl 3 BOE Rl — 0P R 5 S A . Xl
FFENTREB [ — X RAAH S A DASE THB A TR H AR E AT TR N A AL

PN B2 A ) ) 7 ML LR AT

- WAL TR, EATLHCNMFEZRA, MR E, I HARH N R C R E LR (B4,
[1,2] == (1,2) WERME, FARFEARHE).

- XWTFERRF R 204, HEP 5 HE - NAMETTEWHEFME (Bl 11,2, x] <= [1,
2,y] WES xﬁ<)= y M) o WERXT N TR A, REMZWEHF AR (Fln (1,2] <
[1,2,3] HEME).

o WAL (dict MSEB) 25 BAHSE ML 4 HACY EATRA MR (key, value) X BEFMERIHIA
S HURESI 2R A R

WFHLEL (<, >, <= Hl >=) 5|k TypeError,
o $Ef (set B frozenset [YSLH) FIHEF T IERAIES AU LS

EANTR HEGEFATE O T ARG . X IR AR BA E Ly (Bl (1, 23 f1 (2, 3} W4
PRI, BI04, A MRS . R, S A ANIE AR N RO T 52 A HE e A s 4L
MSE (BIINAERE 1 — D EEA TR min (), max () Fl sorted () WHIANRFEARE L) .

S By FUARE s ) L2 TR B S
o REFOAN ERBAT LB ITIE, WILEASAREAR LBAT N .
TERRERITE O, TP SCISAE A il e B AT g g 2 224 TR 7 — S — S
o MHEF LBV %2 B RURTIY . 4m)Ts e, AT RS LB B iR 45
x is yEWE x ==y
o W WAZIRRFRET . AT, AR A A ] 4R
x == yfly == x
x 1=y Hfly !=x
x < yMy > x
x <= yfly >= x
o WBONZR LR . TH) (fRER) B 78R TiX— A
x>yvandy > zERT x > z
x <yandy <= zRT x < z
? Unicode f ¥ BT X 43 A% 1% (A0 U+0041) il 4 %5 45 (40" KEHL T8 A™). B8R Unicode H i1k 2 Ul R 40 HUH— 4
PR R, AR AETE— Sl A4 ] B 2 R AL 4L PR RoR . B, IR FAF WA T INF R SR T 58 C” WA
U+00C7 7 ERYEA TR F 4R 2F0R, R PAN—A> U+0043 i b 2 a5 45 CREHLT 546 ©) Ml bE—4> U+0327 7 ER) 204
F A AT HR TR .
XTFARE, RGBT Unicode TR AT . XTI AE LB R AR ESE. BT, "\u00CT" == "\u0043\u0327" 3

False, MAMDFAHIAERE MR FA A TR EH T 78 C.
B TR (R AR UL B T 50) WA AT R, IV unicodedata.normalize ().
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o R BB SR AR . TR, T AR B A R
x == yflnot x !=y
x < y flnot x >= y (WF5EaHiy)
x > yHinot x < y T5AHP)

IR TSI (IR BRI, H35H cotal ordering )
v o
* hash () WERNIZSREME 8. MM RVIZEE RAMHFERSAE, S e AT Ea.
Python F N5 il B3R X 26— MR . SEFs b, JEBCHE R — A BEG X LE AR i 1l 1

6.10.2 R EEAMEE

BEAFin fnot in FITAOARI. R x & s BN x in s SKEN True, HN2H False. x not
in skl x in s BURJGHIME. BTl WET OIS A ISR DA P I SRR IGE 8, X T F Ok in A5
HEBAL BN, XIT list, tuple, set, frozenset, dict B, collections.deque IXAFEMIA LA, £k x in v &
#frF any(x is e or x == e for e in y),

MT PRI AR AL, Y HACY x 2 y I TFHE x in v 8 True. —PMENAREIE v. £ind (x)
= —1. ZBFRFER LRI AT AL E TR, B " in "abe" KfRF] True.

S F %€ T For user-defined classes which define the __contains () ¥R EEXERB, WHE v.
_ _contains__ (x) IREIEAEN x in y $Fi&[E True, HNRE False,

MFAREN __contains_ ()AHENXT__iter () W EEIRUL, WERFEEN y BIEZ4T1E 2
iRIEA x is z or x == z HEM, Wx in v ’h True. WERAEEMRIAEG LT 55, WRFEEE
Tin 5K TIRAH .

o, MZR AR ER R WR—AKEXLT __getitem (), WY HACY AR BEERG 5 i
Fx is y[i] or x == y[i] FHKRAEPYRGF5K IndexError RN x in y 48 True. (A
RE| R TR AR, WEERTin 5]k TiZFF.)

Aot in Yo SCHRA S in MR AEHEE.
6.10.3 #RIRSLLE

BHEAFis Mis not MTAEIMXRIFRIRG: HHACY x My ZH—XRE x is v NEH. —PRRIIFRA
S 1d () RECEE. x is not y &P EMRKZEM.

6.11 f/RiEH

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

TEATHKIBERIRE LT, B0 YRR TR AR fliE Ay, UM S PN R{E: False, None, fif
ARUWETE, ST AS (WA, ool 2R, T EG55EES). Irf HbE
ER RPN . 1 EE SO RAEd e it bool () JriRRsE Hil HERE.

TR A BB . AR R AR ARSI Bl AR, IRTTRE SRR BITERR S UL T 1 s BHAF S A AR ER TR,
BN K B SO J7 VR B2 (B LA 2 ANt . SR 5 B AR A X ENTHISO .
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BEAFnot FHEHSHONBMEN 4 True, B4 False,
Fik x and y HIEXF xR AR x A ERNBR EHZAE AW y SRAGF R A5 RAE
FiB x or v FIEXF xR AR x SHEMREHZAE; B y SRR [ A5 R .

WYE R and flor FABR IR B K EA BNl False Fl True, 1M &R Bl G WERIEMEAES. AT
R R, IR s AN Y4 R S B R R R SN BROAME R AR, RiE s or 'foo!' Hf
FEAEREE. BT not WAAIE—AHE, NeHSECHMFMREI TSR B RE (B, not
"foo! R K False TMNIE " ",)

6.12 IR{ERERX

assignment_expression = [identifier ":="] expression

WA ISR G SO £ Ik Sk IR RIS 1 expression (S 4 identifier,
FEBR £k ] expression {H.

— A UL A AL P DT I A I DUk 2 o

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

BCE AR AL L B ST AL IR e

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

E A AR E A AP . ZFaA3K lambda 2k, i P S ROMIE XY if
KIKAXPAKTE assert, with fl assignment ) i1k U A 5S4 A . 75 H R i A H
fb3gfr, PGS NAZOAE, HE7E 1£ Ml while i),

Added in version 3.8: %4 PEP 572 T ffiAs XMt Fe 6 e

6.13 FHRERX

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA S ARMY L e 4L -

Tk x if C else y HICRMAEM C ik x KA. AR CHE, x HHPOREIFREIHA: B y 5k
(B o] HAEL

WS PEP 308 T filfAy KR MFRIEAX I TER
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6.14 lambda Fixx;

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

lambda 535, (G IR A lambda 17 ) 4 F 10 82 44 K3 26353 lambda parameters: expression
PR —ANRBOT SR . AR RS BAT R ZALT AR 5 = SR R

def <lambda> (parameters) :
return expression

WS A X & TR RSBV EAIE. TR lambda k002 1 & BOR B AL S5 TR A BlhRyE: .

6.15 RiER IR

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

B AR RAR G R, S 2D ME S FREAS AN oo ST R SR
RRE UV DL 6 SN L Y Ve SR o S S

—ANEE ¢ FOR Tk RIF . HERVEBU U A iterable, ZATEH G BRI R I FH, H ot
BT AR R e SRR A2

Added in version 3.5: kAT EAXT R I7 0, HVIH PEP 448 21,

KEHESEAE R HGA, i 1, ’ARUTERN: Era A N e dm. %A KRES
%ﬁﬂﬁ%ﬁTA@@*Aﬁﬁ,W%Fiﬁ%ﬁﬁ%ﬁ%%@@*A*Eﬁ o7 {88 FH 3% P 28 R 25 1) [
e 0.

6.16 RIENFF

Python # A/ S ATIIBUFAS RSSO, (EURERAEXTRECBAERAIN , A0 2T 2 DR (L.
FETILT, RSsUHEIUR S SR IR

exprl, expr2, expr3, exprid
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - expré)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4d = exprl, expr2
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6.17 EREFMH

U Python HGZBEATIIALSEF BT T84, Mimftfedt (odbe) BliRiRIesd (RJEgeE). M
[F BRLTCAR N i AT B MRS E . Bk s, s HAF O H I 54T . A [ B TTA% N Y

BREMANERAAAGH (AREREMFENAGRLEHEGH).

TR R RS AR S A AR AL e, R I AGE 5 — T TR A e A R R

EEF ik
(expressions...), g som A TG SRR, FRER, F
[expressions...], {key: value...}, HiExR, £58xr
{expressions...}
x[index], x[index:index], x(arguments...), x. JWE, YH, #H, BHESIH
attribute
await x await 557
* * %jﬁs
+x, —X, ~X IE, 1, ##{V3E NOT
*Q,/,//% e, FFETE, B, BE, BAR°
+, - LN
<<, >> BAr
& #fi5 AND
” #3775 XOR
| 78 OR
in,not in, is, is not,<, <=, >,>=, |=, == WG R, ALHE B GRS I AR TH -5 A6
not x /K& NOT
and /K245 AND
or /K245 OR
if --else SRR
lambda lambda FiA=
= TRAE R
[EIfg

S BIBRAT o b I R T M AR SR TTBRAF, Wbkt 2% -1 K 0.5,

6 % SEPURFURE T TR s T & F 2 P RO T2t
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CHAPTER /

EERIEA

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt =

7.1 REXIED

expression_stmt

assert_stmt

assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt

pass_stmt
del_stmt
return_stmt
yield stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt
nonlocal_stmt
type_stmt

] BATE ) (R A

FRXEHTITAMEAE (REZRELERT), d (AL i G AR A
AR EG AE Python w1 RERYIR [BIE N None). iR Cif A HAt i i1 D7 0t e seir B R E T Ad

1. FahsaE R AL

expression_stmt

starred_expression
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FRERSXHEERFAAIR (Al GEh k) IHTRIE.

AL HBGCT, WERGPRIEAN None, BB WER repr O BB — TR, RER PR
PARR—F TR B A bR ) (BISME DL AR SR None, W AR A AR AT it - )

7.2 R{EES)

IRETE R TRAFR (FE) FPERIRREE, PARAB Sm T AL X G 5 0

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

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

| subscription

| slicing

| "*" target

(HSPR T —5 TR Bk 7| R, 38 27 AR E L. )

MAETE F) o0 45 8 B RB BRI TR CERRX AT RN B — R E0e dZ 5 s, Ja& A —
ANTE) IR —EERA RN B A BRI L H AR5

IERARE H AR (F13R) BB IIHuE SO . M EAR— xR (ErEs . A R) B4R
Gt AT AR G e A A TIRE R e HoA R, AR (AR nT e 2 T B | e e A PRIz m]
FRIFNAIG | K1) S T X R T i U (S04 R R E e 1Y)

RGIRE R BARXT ST A& TIRIFES SO 165 N, HAREAER LT Ui e .
o W HERIFRNE AN ES . vVEE T RIS WRE—HIR, MR RRES 1% E 5.
o A
- WAR BN EEEG ARSI, X8 SR BAn: WHZX5 2 /0n0-h 5 B s
1) & TR —FH [ TR ] AR X 52 o 12 ] 26 AXOXF 5 1 T ) 00545 I 22 28 A W) I e IR AL 4 T 2
HinZ B H bR %A SRR RIS IR BArZ ER H bR R E kA5
TR RPN FRIRE LS M E bR (ZINEAPAURES) .
= N XSGR B 5 H RS FAR R IR T AT S, S IR A ZE 2 AT 1 I B R
2T B AR
KPS MRAEL 25 B H AR BV EF AT = I b e s
o WERHEAPRRAF (#5K) -
— MR ZLFRA LT YR IBY M global Binonlocal {EAH : ZAFREBELDE ) 24 1 =36
VARIENEPOE B
— F: AR TR G0 B 4 R 4 28 (Bl 8 fH nonlocal i I ANZ i 4 25 AR 42
WRAR A FRE LR I0 e WPRF B F T 40 . X W] B B BIBEEE E 2R 2 RIS S 15 | RS A2
T %R G ARG R IR AT A g (WURAEAE )
o R ZAGAEESIH: 5IHP R R SEORE. By A REE NS &

WAF5 % TypeError. AR PERIE TR R IREL T2 R IR T IOEPITIRE, W4
51k 5 GEH BN AttributeError HIFARIRHIEK).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
B ASET S BB R VR H A

class Cls:
x = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E M Td g rE, BN property () BIEIFFALEYE.

o WERREARA— IR0 SR A R ARIB S SOR . BN U E— R IR g (BlnsR) 5
—ABRETSR (BINFd) . TR, ZHIRERIER SR

R BCA— AN A P AN G (BINsR) , RO 7= A — 4. anECh SUE, R LA
GERAELIUN — A/ NTF PR B ARURE, A RHEBORER SR B B E R 55 1.
RRGIBEERE, fF251% IndexError (AHHMEBUT S GE I SR A MBI -

WIR R A —PBEI G (BT ), FARUATEA IR A SRR A A IR AL, RIS 2
QAN T ARW 2 R EXT Se B SEAMERS o X T DR e— BT B/ R I PR AR [ B, T DA
SEARA B (AR EA M EER EAAETE) -

XFHPHE NS, S setitem () F¥EIHMHESHISEL

o WERHA—AYIA T SIHPRERERRIRSHRME. BN 24— RIITSR (Flans ). o
WRAEXT S 0 24 2 — A BB P A S . BTk, TARS EARRESKMBAAERNTERRE: ERIA
B BIAERFIRKE. B EN 2 AR, RE— DN TE, e BEKE. SR
N SEE ENTERFIKENFFXE Y . fea, FFERP RS DR 51 K B iz Y] A
VIR B BT Be- S5 RE 7 2 K BERTR], XA H bR 31 SR G 0 T e As B AR 751 14 B
CPython E{fEANGEN : 7E41sLBLA, HARHANER UIE S Tk XA AEM I, JoR AL SRS A B B
BHEY, FEORAEAN ARG B .
BARRMEN E X EWELEFHISHFANESRE ‘B #70 (Flina, b = b, a SXHHNEEM
i), HEREAZ RN ZIE Z NNESENEZ LT, XA NRE. B, DUREFHFSIT
B o, 21:

C
[

=12 # 1 1is updated, then x[i] is updated

PEP 3132 - 3 Je iy n] 5400 % P74
Xt *target FRPERIMTE B .

7.21 HEEREED
B iR AR R R A B I A R G S AR F o — 1k

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny—mn | n__m I Wx_—N | "@:" | n/:" | "//:n | no—mn | Wk x—M
| LB ) | nog=m | ne="m ‘ nA_mN | "|="

7.2. IR{EIES 101


https://peps.python.org/pep-3132/

The Python Language Reference, &[] 3.12.3

(HS PR —3 TG =S i AkE L.)
BESRIRAELTE AR5 %] FAR AN ZRAB R (SRR A2, AIE A RN IO RAF ), X
BB BRI THRE 1 otz 5, HEPRIRES R B AR, AR SBORE—K.

W EE R < += 1 AARE R x = x + 1 JROUAF AR EEMIIRCR . TEIRER A+,
x USBORE—R. M H, FERREMITEOLT, SEhriziig Reiirn, et vid AR ald—Hx ot
FEHIRES AR, T2 BB SRR 5L

AN TR T A A Wﬁﬁﬁ%ﬁﬁﬁ%ﬁiﬁzﬁﬁ&%ﬂiﬁo%w,MU‘Ffbdﬁ%E&aHL
SRIGRT £ (%) SRAEIFHATINERAE, HSa R RERE] ali

B T AE BRI T H A Z A B AR RIS O, ﬁﬁ%ﬁ%ﬁ%ﬁﬁhﬁ&ﬁﬁTﬁ B IRAELAH 7] -
Rt BT ATREAEAE ROCBRAEIT N BIAME D, B aRIRE TR AT ool Sl Tz A .

XEFRIET IR AR, SRR X T 9 Ao 50 ) 5 bk o S RIRREE T o

7.2.2 HEREHREED
Ao AR A BT Ay o A R s M AR A m] e (R IR (ELT ) 5 — 1

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

FEEALE o) ZERIHET SURVFERA H AR,

X7 B FRAE DI F AR OL, AR A ZE R Ik, AR S BORAEHAT A — A FRIR IR SR B Ase
gtk __annotations_ W, XR—ANAEEAFR (MARA SPHREER) WU BIPORERER 7. It
JE R T 5 I HLAEZE BB A A6 T IS A SRS R AR E & B sh .

XTI B AR oL, AR AE SRS , AR S OR(E, HASRAT

fﬁ;%@%ﬁ BREE SN AR, WRZA B2 R SR A it ARyEZ R 1 ol B SR N BoR (E
HPRTT o

WERAFAES F30, bR SRR il (ARG ) ST PR . WR I VER R H bR
BFAAREAE, WS X BRI, (ARG H__setitem () B setattr () TR,

hz%:

PEP 526 - 28 5bpii il ik

ZIEBOEIN TR AR R (M EFEIRA RIS A &) RBPNEE, AR R T L.
PEP 484 - JIHL5

ZIRBOEIN T typing B DAE B RIAR SR AETRIE RS, RS A T H A IDE Fr{fif .
1E 3.8 R IV SE B BUAER A bR RAE SR e A4 ) PATRIAE I ik SR R B MR . 2 i g2k (g
IR S T RER) SFEOEERF R,
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7.3 assert &%)

assert 1H54T) @ FERE A 4 AR BT 5 ) 1 158 =

assert_stmt = "assert" expression ["," expression]
TRiBIE T assert expression ZfT

if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 ZfT

if _ debug__ :
if not expressionl: raise AssertionError (expression2)

PAESEMIEA B E __debug__ fil AssertionError R A ATELMINNELR. E4FEHY, NE
A debug_ TEIEWTEIL TR True, TEWRIMALIY False R AT SATIEIR —0)o ANRAES T
SRAEAL, MR A 208 assert A K AT AU . E R TR RS DR 15 B i 35 SRRk s AT
i BN — RN .

ALY debug_ JedRAR . AN EAS R E TR S SN E .

7.4 pass &)

pass_stmt = "pass"

pass e NEEAE - BEGIITH, A28 KL, Bl AL THE ERE—FIEREIF AT AT
{C1in g5 B3l DR VAN TR B

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

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

7.5 del iEfq)

del_stmt = "del" target_1list
IR i ), SWER € X AR KM AR, Rl SR,
H AR5 2 SR A2 2 A5 i T B — A H A
SRR R R MR B 42 Rt 24 25 R R RS BRIZ A AR 90, HARYE RIS i 1 J2 B 1% 44 P2 5 7R ) —H0RY
Pyglobal A Bl WRZARABS €, K251k NameError,
JEPESIH . BRI A I R S 9l e B A A Y A R 4 D) B AR SR TR — A ML
YR (HEMEX— s 2 YR X TR0 n) «
TE 3.2 U EERT: FEZ HIUCA Y, AR — D2 FRVE g SR e i 3 d 28wt B0, s LA R B a4 25
(] 2 A
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7.6 return &4

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
ARG T HA AN, ERPORME, BNPA None B,
return XEITYHIRERA , FHAZKAIIE (3 None) 1 MR I

Y return FHEGITAGE—AA finally A try IBAIN, % finally FA)SEHHATA G FHEIE S
FFZ %L -

NIRRT, return IBAFRRNERASC SE BT S3 StopIteration #51 k. REME (WA
W) S84 VE— NS B kM2 StopIteration il StopIteration.value @,

NP R kg, — W return HA)FRR TP A AR C 58 BT RHF:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬁ‘] return iﬁ@ﬁ%ﬁiﬁ%&@ﬁ*%%ﬁiﬁ%éﬁgﬁo

7.7 yield iE7)

yield_stmt = yield expression

vield EAITETE AT yield fik X, yield i A WAE BT 43500 vield ik b A6 4AY 1
. B, DU yield it

yield <expr>
yield from <expr>

HEFTLATR yield 2k i)

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

yield FR A ANTER) SUAEE L generaror sREURHT - EAUHON 21 i oK A0AY R AR TP . E R EOE AP
I yield g ABERS% 0 SCRIEAY 2 As rias pR KT A3 R 4R

A Kyield ifs X SERANATTE S R yield F35 X —7.

7.8 raise &%)

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

IR A RMAAK, Wraise KEHT| R YHIEALH R, EWEARN E ey 78 . WRYHIBA
HEh R, WA51% Runt imeError SRAR/R AL T #iR.

TG, raise RIFH—DFRIBACRE N REN G BN BaseException B FRuSLBl. MRE
e, YT B Sl AT SR L BRI R R I S

SR KRR LB, EEHIA L.

U ST R 2 H S B A I R RS B __traceback__ JEME. ARV ABIHE—
NI with_traceback () S A HEBCEARK IR (07 doRR bl [l — s a6, I m
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WX GBI SH) , Xk

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

from THIMT R WRGHZTA), W A KA XA 7 — A FH RSBl RS — 3k
AR —DFEEB, BN __cause_ J@ME Ch—TI5EME) BERBEIFTS | K 5a . afizakikst
e MEREE, XSO LA S LB __cause_ JRPERLREREI TS M 578 . 4N
T R ARGAC B, WA S 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)

A

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

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

VELH AT AR R A RG] & WL AL H £ R R . S T DAE A
Hexcept Wi finally FhAIW Fwith BB, Z I REHHXBEERFHEN __context__ &
P

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

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

A

ZeroDivisionError: division by zero
During handling of the above exception, another exception occurred:

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

S FREE A AE from FA)HHEE None Rl ZCHb A A :

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

Traceback (most recent call last):

RT3
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EHE—5)
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

HERUE S BT b — B, AW BT 354 — A
FE 3.3 RS None IHE R0 FIA/E raise X from Y HH Y,
W7 __suppress_context_ JHEFSIERA 1R M HALR.

e 311 HRAYSE B MRS B i e xcept TR B, WS IRLEN raise i EHT| i H
FEMPFAE SR I . FEZ BIRRAS Y, EEHTS A% e 0 S Bl e R AR A 11 3

7.9 break &%)

break_stmt = "break™"

break fEIRIE LR SHIT for Biwhile MR FHRER MG, (HAS B BTG I R RS S
UM TR

ERALELNINZIEER, WRMIIA LR else T4, BaBbdiz 4.
WR—A>for MaFMbreak FrAL:, GRS H AR & R H A Bl {EHS

Ypreak FEHIFEL N — A finally TAIM cry AN, % finally TAISEHEIN TR FFEIE B
IRFAIEI

7.10 continue &S

continue_stmt = "continue"

continue fEIEE RS IT for siwhile fERTIRERMRIGH, HAS B BT RGP FP ) pR Al 2k
EX . BEaMEEATRGE M ANZTEIA N — AN IR .

HYcontinue FHERIAE M — A finally TAIK try RN, % finally TR EHHAITARHE
IETHIRTRERI T — 42

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 | "."+

EARH import 154] (ORilF from T4]) K0P hsT:
LR — M, AR R MBI A .
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2. TEJRERtn 44 S PRy impo rt WA R AR BT AL AV T EE C— DR

LA 2T (HIE5 70 ) I W20 RO A TR0 73 BIERAT , AR 33X 28 1 A sk 7 1
import 155]—4f

SABIR, RN EARAG AT A\ A R R R R, g T s AR 2
R AR, AR AT € il ARG B A 8 TR 5. SRR —20 R M, AT RE SRR TCiA
HRE, A RIEVIRAAE, IR ATBEACRD R K A4 T 4 R

USRS AR B SR A, AT PAE I AR =0y X2 AE Rl 44 25 Tl Al 2
s BRZ G as i, B as FATRE SABRIE .

o WERBAHEHAUAFR, HYEF AR i i 2R, RLER Y 4 FRRF 8 E 2 Jei i 44 25 i)
XTSRRI G I -

o ARPETARIB T i 2, A S BRI f5 o 2 S B 44 PR 0 0 31 Syl 44 2 e A
X% E AT o BT AR HC 58 B KR 44 PR U7 ) TS BE BT

£rom JEAE A R AEm il B — L
L 4R from TAIHRE AT, W 258 2N BT IR AR ;
2. ¥Fimport ARG ER MR
L KB AR A %4 PRI R I
2. WARBA, S ARARARE TR, SRS HRA A T AU A X
3. SR AR BNZEM:, WH]& ImportError,
4. WA, FXHRER T AEA R Gr4 250], ARG as TRGE SR E R PR, 75

ZIE R AR
-
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

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

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

WERBR RS R BN — DB (1), WHERLH o SO A FARERR 4% L mport 15/ BT 7E i /R 1 48kt
e B Ry 231

— BB E S R 8 AR R R AERR A 4 S S — A __all  YARRORERER: WA E
S, BB AT, HA U € LS AR AIR. 15 __all PR SRS
PN A H BRAAAE. AR __all  BAP0E L, WAA HFRIE GRS ERLRAY iy 2 25 0] 4% 3]
M APA R RIZ T O O ATRIMARR. __all_ WS iRAAR APL B H R M T A
JET APTf—PRAM AT (AT EAREER AR5 ARS8 ) AR ) o

WEAFEXFA - from module import * - {UHEMIHZ FHidr. Sl Rei ke X e
¥5| % SyntaxError,

YIEE BT AR, VRN L 2K . Y — MR g B S — M2 TR, ATRATE
[ — e 2R A T A, A A FK . Sl TE from 2 JE38 E MR el (3 i i BT
PRI AEA G MR V)4 R TG O S 38 IRFE 4 Bl 2R P2 B 2 0. — D Eid S S 2R R PIT AN
W AER S B, PSS FER B 2R, =S SFR Rmg, 2. R B AR AT
from . import mod WFTALIE N pkg WNI— ML, WEARRE A pkg.mod. AIRRIFT from
. .subpkg?2 import mod B T4 E N pkg. subpkgl MRS A pkg. subpkg2.mod, A EFMHXITFA
FIFE VLR S HE L ta a5 o0 —Trr
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importlib.import_module () BHH AR AEH AU E B ABHR B RS .

58— P55 | # module, filename, sys.path. sys.meta_path. sys.path_hooks [FEMZZEAF
import,

7.11.1 future i&%)
future 3% &) J&—FPEFRTIRIFAR TR S, FE IS FRE BN, 4 6 F AR () AR R A Python AT R H B A
HERFPE R IEE EOE X

future FA)AY H A2 BEAS [ 7R 5 5 LA T A FRA LR Python FRIARER ENES) . EAFETHAD
PRERAE SRR P ISR A T 2 T ) AT R o8 P R A o

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

feature = identifier

future (A AHESEITRTRIF LA ALE 1 3. W] DAL A future i54) 2 BiAT A
o BRI SCRY AR (AARAPTE)
o LR,
o 247, A&
o HAth future iE4],
ME—TFEE ] future TR AOEFE S A7 (3L PEP 563),
future 15 /1) A7 )5 04 B G 7 S 454475 8K ol Python 3 iAW . H H @35 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #il

with_statement. BATASCHCHTIRIL, FEAENERNEHARE, REEMHERN T HERE.

future THA)7E 13 I 2 BRI MURRIRR AR - A% A T 1 SRR SO 3 5 el e A RS [ ) AR R S B 3B
MR BT RES GBI AARA A (BIAVHTIOR ), T A D0 N g i3 T BERR ZEDAR ] 9 J5 0k
FEMTRRER . ORER R E AN BEHER 2z A T 7 AR

X TALATER B BATRAS , G s ZERE LR P2 AR T 3L, AARFA future 1A (3 R R RRPE I &
El e e

HAZZATH S AR import {EAARIE] 1 AEAE— A G SCRAFEAI B PR ERE _ future_ |, BESTER
17 future 1BEA]HF DA 10 X HEF A

FARY A A7 B BT future T841) 7 S A 36 41 -
TR A R R B L AT 5l 2 A

[import __future__ [as name]

XA future 15475 B e — AR BOARRIRTE A R 98 import 154

FEBRNEOU R, %) P9 B L exec () Ml compile () MY FH 4Rt AR Qi LT — ML future 5

AR M 22, e i future 1A P SRIRATEIAANTE Lo AT W AT AL f447 compile () MR 52

BRSSP R BN SO 1 AR

TR T AR SR P4 T B AR future TR APRAEMEREAR 215 IS OSSR R AR — MRS 4 S Bl (1)

z{( -1 115_?7}%@}( » AT —PNHAZTRRIMT, HAZHAE future 155, ER7ELE KGR AT
IR FFA R
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B4

PEP 236 - [ __future__
X% __future_ #LHI AL

7.12 global &%)

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

global WA TEAUEASHRA I . EREWAE T AR IR RO B &R . R 2R
HIREATTREA N E global XY, Aid A AR W] DA 2R s A 4 /s &
fEglobal iEAIHA A FRASAE R — IR N I% global i) Z BIHI AL B -

TEglobal AP AR BERE LNTEA S, BRI Awith ihfsexcept TAIKHFR, DA
K ror [EFRMEHIRINER. class & L. REE L. import iHHEASRARESS.

CPython EC{EANEN: 24 iy LT ARG ZOR Fra i Lk iR, (HARP A SRR B, PEARREY
ESICIEGLE RS NI N G G S 2 U

BFRIEZ P global BXTNTERINIES . BN global 4] [F B AT R EMEH . FrHIH,
WEFERMLLA NE exec () REIFAFER X H1 global B R & 4% ek H0H 1AL
e, A SRR R A A AN 2 32 B B R B A Y g lobal ARSI . X [EIREE T
eval () fl compile () K%K,

7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
L AR SUIRE (Bt ) AR HA R B0 SO, R B A A St 2 6 B B i R AU R
M. nonlocal iBA)S A AR IRATHE ) 2 ISR RPVE RS 45 2 A PR . B i dtRem s &
BEE X FER AR R AR RS . R DB AR E P g gt e, M SR ge . aR—
M AFHEARAT AR R BB S ER AR B 40, BUEE AN ATEARRERE R, W2s5]% SsyntaxError,
nonlocal 1547 1) I Y BBl i B sR B s B A iR . AR — A8 e AR 3801 nonlocal 75 RH 2 i 4 (5 i ki
{HN&5| % syntaxError,
%
PEP 3104 - i 4M2 11 R #4855

HKnonlocal ERIMHIEILI] .
R BRI nonlocal @XM tasiTg 29 BN TE S H—RIgMIr RS LY. 2 Walobal i
CILULP RGN = TN
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7.14 type 15

type_stmt = 'type' identifier [type_params] "=" expression
type IERIFH— LAY, Bl typing. TypeAliasType HZLHI.
BN, PARIERRIE T AN RA 4

[type Point = tuple[float, float] ]

BEACH R EREAN T

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

annotation-def fifE MR IF A, HATHRGBRE sk, (HAJLA/NEH.

KRB R AR AR TP BORME R . S BIERE B4 B EARPORIE, HA 2l xR A 54 1
__value_ JEMEVFRIBE A SGORIE (S W4 10 X ARG T M R L AR

FARAA AT VAE I TE AR G 2 50 Rz 8. WSz 220 & TR
type ;&R EET .

Added in version 3.12.

hs%:

PEP 695 - R HiEk:
5T type WBAANHT1Z BN R B A TEE
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CHAPTER 8

EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

if, while Ml for IR AIREIE G LRI G . ©ry 108 —HIER) 8 58 S5 A0 BEAANE PR,
MM wi th {HA) SRVFE— MU BE B ST IR AL AR S5 AU . BREON R E IR TRIA LR TR A8 .

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
AT AR A IR G AT AR A ME— ARl KRBT IR I A E 545 TR h—
ATAERIR—4lER] . TR URAE TRk B 5 2 a5 H R AL — A7 — 45 B0 70520 B I 22 25 fRl BRI
A1), SEFE WA DUREH Z GGt — AT AT . R R —MIEm TR et Sk E = aihh); LA
TEARAGER, XEERN IR ERAFLE N e lse TRV LR T £ 14

[if testl: if test2: print (x) }

BRI LML TS gE LB SR, WIAELL TR, Frfi print () FHEEEAR
1, BEHAAT:

[if X <y < z: print(x); print(y); print(z) J

¥4 4k

IoNE=N

compound_stmt = i1f _stmt

| while_stmt

| for_stmt

| try_stmt

| with_stmt

| match_stmt

| funcdef

| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
s

suite = tmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
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statement
stmt_list

stmt_1list NEWLINE | compound_stmt
simple_stmt (";" simple_stmt)* [";"]

TEW A M 2 DL NEWLINE 4550, 2 J5 T AEBRMf— DEDENT, A 5EyEE nl kG 74 M2 h— A
VERTERITE LI PRI, BRSP4 L (‘B else’ [AEIFE Python fg i ki &R 1 £
EEXCIDA I i 3 22 )

N T PRI, DA AT IR RUR R4 TR B AT R A A

8.1 if &%)

1 BT A ST

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

B REXB S REERZRE—AEE ES5 R TS BRERE L) 7Rk P
—PCBCH—ASs RIS HATIZ M (i B £ 3R H AR A L HATEORE) . WA Rk R,
anRelse FAAIMBAARSBINT .

8.2 while iE4)

while WA TAEFRIBARE A BRI OU T B HIIAT:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RAFEE MR I FRIKA, I H AR FURI T — R Rk E R (X AT RETE SR — e g
) WA else TRIAIAE WA TIF L AR

H TR break IERTEIATINF A ILIEEF HAIAT else TAMAE. H—ATHEF R continue if
AIHEARAT IR B 1R A H A ) A 0 2R [ A 3k 2K

8.3 for &4

for WM TXIFH (Blnpsrds . Judeis)k) SOHA SO R PR TR TEN:

for_stmt = "for" target_list "in" starred _list ":" suite
["else™ ":" suite]

starred_list RIKRAPORIL U RSP Aviterable 1% . FHEERT IS RATG QI Aireraror.
B 5 2625 R LT 55— G0 ) P RO AU IR 4 918 (2 I35 40), A
AT, SCRTBAFEERTS (O RRPTHRONG 2% H TALHET. IR BRFER, WIRAPAE 1se TRyt
B, TR, 3 AL R

BT HEAP R break IFRTEPITIMF & IR HA AT else TAIMEK. SH— TR PR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.
for JEER2XF H ARSI i A8 B A TR . P A 55 B i S A B T A TR, B4E for AP A IR (L

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because i1 will be overwritten with the next
# index in the range

HbRg1 2 i S ARTE DR IR G SR I A 2P, (ER2 Q2RI AS, BN TRARASA AR TR . 4275
WEZA range () AARABBAULIA AT LTS a0, £ range (3) KHRUG™4E 0, 151 2,

£ 3. 11 JOASE B BUAE ARV ERIA AR T i S it

8.4 tryi&h)

try WAL — AR AT E S o AL B AR s B A G

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

A XSHEWEZAE BT AE ) o) — 4R, A XM raise 504 B 15 BT DATEraise 1% 5) —7#3]

8.4.1 except ¥4

except THIHE NI NFHAMA. Hery TR ICRE AN, FASHA R OB G IAT.
4 try TR SRP AR, RSN R R, HIRRAE A except THH K3
FIFEAMLER TR 1k WERAFE T RA W except T4, WELIUR RG> BERFILRALAT R
o WA FIAI except T4, IRRIBANSPORIE, WRGRMR G RAENFTH HE" WL TR
PEPEZ SR . AR — DRI H RPN RRBORH AR E kB R A& X G 2R sliR 5 w4
LB AL H T, W Rt 5% R E AR .

WERBA except TS FHAHICHS, LA R DA AU A IR A% ARSI 2R e as AL PR 3

WIERTEXS except FA)SEBIFIBACRMER 51 & T 58, WAL LRI IR 0618 R S o BOE 7 A D A RS R
A LR R EiEg R (CEAEWIEREBA cry RIS ZH R ) .

BB VUL except TAIEF, FHEFHIRIELA X except TAIE as T2 G ER B IR, WA
TEIL KB FHTE, I HiZx except TSI BHINAT. i except TAJERAIA Rl HATHOM DB, 24
FEIC AR B AR R, Gl SR A try 1BR)Z GRS A T (X R WX 6] — S i A AE G ik
BRI B R KA NZABEN coy TAY, WANZ PRSI S AL BNZ 25 )

VSRR R, BAEE A final 1y THIESIR T H—A5R . Bl ENREGSBIRFHRER.
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Y as target KFHMER, BERHAE except THILRINPHER. B4 T

except E as N:
foo

Y5 A

except E as N:
try:
foo
finally:
del N

D RE S DAIRIE L — DN AR AR A BELE except FRIZIGSI AT . S SR E F A TE
Tl SRS IR EATSIE AT ARERS T, GER3 Wi 4 B J A S ORAS A7 15 EL 3 AR — kb ol
W

£ except FHIMAIIBIAATZ AT, FHFFRIFAE sys B, LR E R DA except THIMIEM K

WEEId sys.exception () Hlill. HEJF—IpR ARSIy, RIFAE sy s BB b i) S RF i B A 7E
B2 A E:

>>> print (sys.exception())

None

>>> try:
raise TypeError

. except:
print (repr (sys.exception()))
try:
raise ValueError
except:
print (repr (sys.exception()))

print (repr (sys.exception()))

TypeError ()

ValueError ()

TypeError ()

>>> print (sys.exception())
None

8.4.2 except* ¥4

except* AP IR ALH ExceptionGroup. #VLHLH 5 RALFE Hexcept MR 1y J7 2K f#
B, (EAERE S AL LR 24 285 4L Py i R S R DR S I FR AT T DA B PR, XREWRER 21
except* THMHIAT, 4 BEHFHAN—H0 . BT RREPIT VI LBLTA VTl 775 i —1
S, ANMENRERFED R except* THPRALRE, RIS S5 ITH 147,

>>> 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))

BT 1)
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EHE—5)
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
-t ] ———————
| ValueError: 1

LIRYE except * THAEBARIR 575 B G H AL except* TRIMPRENGI K. WERIIIREE— LA
R ERCERG| RE, B gE IR AL

R | R 5 AR — AU DI S HA except* THIMILES, BRIt fH 2 H 87
FrER S AR e

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr(e))

ExceptionGroup ('', (BlockingIOError()))

—~ except* TAHIUMA —NILELZEE, I HLEAURHE /2 BaseExceptionGroup 5. AHJPA
¥except Ml except* JE[Rl—Atry W . break, continue fllreturn ANA] HIAE except * T/Hh]H .,

8.4.3 else ¥4

WMREHRE I cry TARBSE A5 E 5%, I HEF I Treturn, continue Bibreak 4], A
else THAPRFHEIIT. else iBMHHFEASHZ A except FHJALHE,

8.44 finally ¥4

WERAFFE finally, EREE—D HH M. try FRSHEIIT, W (Texcept Mlelse 14,
WA ST A) op B AR AT R AP R 8, i SRR . finally TARFEIET. RAFTER IR
FISFH, BSTE finally THMKBHBENGI K. WE finally THEIK T 55, BRGNS
WA T EN LTS R finally FAIT T return, break i cont inue i5H]), WHELRAFH 5
WM ER

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

£ £inally FAIPATIIEIRE 700 A BEAREE] i (5

M return, break B continueiBAFE—> try..finally A c ry RS IE R P AT, finally
TR STE CEIFRD dT.

PR IR ME 2 R R BT ret urn IERPRUGER . T £inally TAIEZSPEIIT, ILTE finally
FAIPHARA T return AR RS E T
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>>> def foo():
try:
return 'try'
finally:
return 'finally'
>>> foo()
'finally'

1€ 3.8 JiU[¥A B 4 Python 3.8 Z i, continue iBAIRAVAE finally FAJHEA, & H &S
FEFE—/N 0]

8.5 with {Efq)

with WA T3 A (U LR USRS (B Wowith 15 6) L F U872 %5 %) 8 SR R R ER i $uA T .
XA t ry...except...finally M IEATERE AT (B .

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents ) '
with_stmt_contents = with_item ("," with_item)*
with_item = expression ["as" target]

WA “TH” Bwith BRI R:
LoXf R SCRA (fE with_item PERHRYRIEN) BATRIDRPAT 1 F SCEHAS.
HBA LT EHSN__enter () DMEEZEEH .
A LT CEHIEN__exit_ () PAMEJEEEEA .
KM E R CE RN __enter. () Jiik.
WER—ADER I Ew ch A, WHEEBREN_ enter () HIR[EME.

A

fE: wich EMEIENR _enter () FERBAEREHIRM, W__exic () K—EPIR.
RIBE,  ASRAERS H ARs ) R A A R 558, B CU AR TR A IR AR A AR A R AL R . 2 LR TH
e 7 2

6. AT

7. JRGEPM LR SCE BRI __exit () Jrik. QARERRAIR L R SE5, WA (A0
WG BB BN SELIES exic_ (). HMMHE, FHHLHE=1 None 4.

WAREA AR R R S5, HHRE__exit_ () FEHLRIEMEAE, WZRESWEHT]
Ko WAREIENE, WHZRHSPANH, HSMEPITwich IR ISR

WAGEA R T R DM FEER L, WRE __exit () MREMEXBZNE, HAEIZIR
IR KA B ARSI T .

PAT ARG

with EXPRESSION as TARGET:
SUITE

TETE BT
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manager = (EXPRESSION)

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

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAGZATH , WEMIEFAEL S wich B IE R A LR 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 wE 2T 2 T H B SCE B . Bl

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

T 3.1 Y8 SCRp A BT 30akikat.
TE 3.10 it 58 55 Support for using grouping parentheses to break the statement in multiple lines.
Wz

PEP 343 - "with” i54y
Python w1t h i RIHHLEHIA . FFRATRBI

8.6 match iEH)

Added in version 3.10.
AN e e A i 7 S W U T Ty 1

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
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flEl: AT 5 SRR L ST .

B A (BRAE case i), — I HEARME (BAE match J5) o %K (W REEL S T4
X)) F55 B PMEIEATICR . e :

o DCRECEIE R (Wgehr RS D s R ) .

o TRERFICELMESRE BT X TR EH AR R e
FHEF match fll case &soft keywords
L%

* PEP 634 —Z5H L Lie . A3

« PEP 636 — Z5 4k A5 UCil . 08

8.6.1 #Ii&

VUL a2 R A AR I T
L. X HARFRARK subject_expr SRAEJFIFEERAE N VCHL 9 HARME. a0 H bRl &ES, WA
the standard rules #4#@— 4~ 704 .
2. AHPMERHKIRYS case_block A A TVCRE . PEEC ALl 52 Ay B RUAE R4 . VR
3t ] A SR P ) — B BT A ST B R E . METR AR SR E M R S A e, EUALE
LR o BRI AP AL L Rt 7= 2 0% P RR S e R b B B TR B Y5 e, W DAAEDERCiE Ay 2 (i -

) FERIR RO R M, — L TR RE L . R BAR T R IGVE R HEAT I S . Bad et A
ZONNASRAEVCROR MG IREFAAS . BREIRAT N BGRT S8, ATRESA IR X — A EIRE,
FUVFAN TR Y SR BRI AL o

3. WRAZAEPCEE Ty, I HLZE s T XA B 2R (ARAFAE ) AOSRAE. FERXAEDLT, PRIESE MU
HRIZFRGEE -

o ARARBORENFE B, AT case_block iy block ,
o I, R BTSN — 4 case_block .
o WIREA I case B, PEftiHAIZ L.

lE): O B IE AR MR . ARG RIS, R T Al 2 AP B s BT AR ER AL Ty

UGN E

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

T 1D

118 Chapter 8. E&154)


https://peps.python.org/pep-0634/
https://peps.python.org/pep-0636/

The Python Language Reference, &[] 3.12.3

EHE—5)
print ('Case 4, I match anything!"')

Case 3, y: 200

XA RBIF, if flag 2RI, ST A THEZHXNE.

8.6.2 #JRIn

guard = "if" named_expression

guard (B2 case [W—aBsr) WAL A ELL case AR PRI HIAT. EFFRIIER N 1 £ Z 5
— ARk

WA guard ) case HWZHERAELT

1. fifr case B B R A VEHL ST . WEARZBGUIEIE R M, MIRXT guard #ATRIE, FdF—14
case M,

2. INARZAVEEC ALY, X quard SR1H.
o R gquard R{EAE, Nk case B,
o WER guard SRIEAMR, WIAIEZ case B,
o WRAEXT guard SREMFEPG KT RE, WA .

FRFLRITERIE . Ot AT R Rk ZRIUREL M S — A~ case LB IR f5—> case BURKIKZEA
AT, B VCECRNY case Befpuiphid . (g dt, LARBUREMAE NPT, ) —HIEH T—4> case
B, LPRIURALAT LA I

8.6.3 W SFICHEIAY case 1k
WASEVETR Y case Bt REVCIR T 15 DL case B, —ASVUBR B )i 2 AT DA — A~ 5 PUBC ) case Bk, T FL
WG

R —A> case A LRI, H HHBAZ W@ VLHRT, IRAEHBIA N R EVTECH . ARIATAT AL
L BRI — B B2 RIS, IR A MR N R b E PERCHT . A DA R R e s P RC Y -

o JEMIAEER AL E VERLIAS 452 X,

o G E DA PP ) S X
o WRAEX

o BEAFAE X,

o $ES NI E VA
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8.6.4 {ER

;AR T8 FRiE EBNF 1A
* 5 SEP.RULE+ & RULE (SEP RULE) * HJfaj 5

* ff*5 |RULE J& Bl 6 75 52 Wi 5 1 il 5

patterns BTIZIEWZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern
| literal_pattern
capture_pattern
wildcard _pattern

|

|

| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

RIS G —AS RS2 DB RN, T M (84 Raymond Hettinger $2{if)—1)
S, REFBHRZ IR ) R, XA T UL A, nlREASUIRZ RSB, 1A, &
B WA A R

HRA
R AT | RPN B 2 . A

or_pattern = "|".closed _patternt+

FA R PR DA 2 Ik fiendy , HLARASTAR S A 28 5 M [R] 1 44 3 S DA S B S o

sl H AMER RS AR TR L, BB EEC ), AR5 S e DT e s . 50,
IR BA AL TR TT LS, WA IT e 2R .

&2, PL | P2 | ... xESESKAIERE PL , QSRR 2L P2, A0 2R Hh B A e e )
S RIEE AR ARSI A, 5 A PT e 2 I

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

as_pattern = or_pattern "as" capture_pattern

st OR BEUUCE R, ) AS # 2 M, FEHADE LT, AS ARHRE(F HARS as XA R4 FRED
EFVLENRT . capture_pattern AHH _,

M52, P as NAME $45 p UL, WI)EFHXE NAME = <subject>,
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FEH{ERRK
FIRERLN W Python HHI R 28T @ 8. A

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEN st rings FIFRIC NUMBER 2 Estandard Python grammar g L. =5 SHFE . NIRRT
R R g (5 )

signed_number '+' NUMBER fll signed_number '-' NUMBER JER BT FERII; BAIERALD
BN R R Bl 3+ 4.

M= 2, LITERAL H4&YF <subject> == LITERAL BPCEC ). X} ELff] None . True fll False ,
2 s BT

IR
PR HARES — AR E . Tk

capture_pattern = "' NAME

FU)— AT RIZK _ Rkt (1 BB N ) . EaW4E wildcard pattern
TEGEME T, — DA FHEBEH E K. Bl case x, x: ... BT, Hcase [x] | x:
Vo WAT

PR SR RECACIN S . FPERL0G PEP 572 sPIREFRA G AT LR RN s 4 A it i a5
PREE RN MO — AN i Ae &, BRAFAE M global Binonlocal ],

RIS Z, NAME 22 UUR T H¥i% B NAME = <subject>,

BECFFRT
HERCATREA B S CRL S (KERAEfTA ) I EARGSEAEMTATR. 5k

wildcard_pattern = v

 HAEATR A _ @ — kX e 5. BEE T ER— MR, B2 nateh (1) H &k,
guard fil case U2 anitt.

famiEZ, _ MR VCEY).
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ERK
{EREUAUER Python W HAT ZARI(E. THIA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

P AT S A PR FHARUHERY) Python % AR AF A #L0 KA 8. W BN B FR(e o 45 FAH 45 WK
VCRE T (i == M%Es5HAF)

M=, NAME1.NAME2 {{ff <subject> == NAME1.NAME2 H}PCHc T,

Ml AR BOEAE R — AN PCRCE R T i B, RS AT BB S AF B RSB — MEDF R N e, A
FE A EXPPEAT SR D BT A B AT AR R

HIRA
AR AV PAER A BN IS S, SRR 4. Btz bt ERABONGTEL. 15Kk

group_pattern = "(" pattern ")"

ATk (P) BAYH p HFEIRCRE.

PRI
— B SRR S P UR I T IC R TR0, HIERE T2 RO R L .

sequence_pattern "[" [maybe_sequence_pattern] "]1"

| (" [open_sequen(:e_pattern] nyn

open_sequence_pattern = maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ", ".maybe_star_patternt ","?
maybe_star_pattern = star_pattern | pattern

star_pattern = "*" (capture_pattern | wildcard_pattern)
PR b [ 955 5 3 5 3ca X (Bildn (.. R .. T )

#E): JHRE SR LA IR S 0 Al (I (3 | 4)) B—oaaa X TS ERN
AR (B (3 1 41) W — N eaaEs.

— PP R Z UV AR5 TR B R A BT A8 . RBH B TR, %)y
FUBEAR I E KB PR R, e — AT AR R A PRI

R F IS — A FAREA VT RC 2 AR -
L AR EFMEAR TSI P IR

2 FERVLEL P, A E AL R LR —
o 4K H collections.abc.Sequence HJZE
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2. IREARESR st . bytes B bytearray LB, WZFFIAIEHKIK.
3. B A A BRI T Py S AR [ K SR i 2 ] AR K ST
AR P AR T KR -
L AR AR AR S TR O AR A, %75 IR Ie i 2k I

2. PRI ) RS H AR T R R H 2 B A AT L. — B> TR IT RS RN, 3t
5 IRPCAE . AR BT A TR S ENTRR A PCIE , A8 A% S g PE RE A2l 1

N, AR AR A KA -
L AR AR BN T AR S TE R, WHX 7SI IRl R
2. SEERERRFS—R, SRR RS A AT H SET IR .

3. R B, RS TR ERIRN HARTUR S RAN IR, A RS T2 amIERE
S PRSI LY R R T

4. FRRAR RS TR SR FARICRC, iR KR — 4.

HE): BARFAIM KBRS len () (BIED __len_ O tH0 M5, MERERR ATRES DAL TR AL
W RGN RIEFRE -

iS22, [P1, P2, P3, .., P<N>1 {UFEWE LA IGO0 PR BT -
o KT <subject> E—F5
* len(subject) == <N>
* ¥fPL 5 <subject>[0] PATILAL (TERIMLICHECRT DASEE £ FK)
« ¥ P2 5 <subject>[1] HFTUCHD (3R LUCHE AT AGEE 44 FR)
o ol %t B (AR TE B AL DA B2 HE

BRGHR
WA & DS E R . BRI . B

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", L key_Value_pattern+ " , "o
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern "x**W capture_pattern

e Wil collections.abc.Sequence [ Python 2%
e XH T (CPython) Py_TPFLAGS_SEQUENCE FLARA )N B
o AR B IR TAT— A2
THIARE R 2T T )
e array.array
e collections.deque
e list
* memoryview
* range
* tuple

#ilE): 274 str, bytes fll bytearray i HAREARBEVLEFHIBR
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— BRI R L T A — DU S DU SR AU AR i i fE— A>T

BRSSO, TSI RS % SyntaxError . # RPN HFMILE 212
118 % ValueError .

PATR SR WAL F AR ELVE A 2 R A
LR FAMEA R — BT, B TT LA -

2. AW 48 RN A AE T B AR, B RS S E AR BSR4 A B 5 DT RC
AZ e B A5 X VT FE B2 o

3. QSR L SR ARG B B AT e, AR R TE R X ER WM, 25|k SyntaxError
s SFPAHREME 445, 29| % ValueError .

il A L H AR get O FIEMIONSEOE AHEF T VTS . DCE A S (X 00 20 B B A7 AE T LS o
MAEL _ missing_ () B _getitem () EIiEI#E,

S, {KEYL: P1, KEY2: P2, ... } {UFEWE DA 00 PTED el -
o KiEE <subject> JZHLE}
* KEY1l in <subject>
* P1 5 <subject>[KEY1] AHPLH!
o e TR AR I 4 A O0 e DA R A o

EE b

REAFTR— P RUALER L ESHA KBTS (ARG . HIE:

class_pattern
pattern_arguments

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

| keyword_patterns

", ".patternt

", ".keyword_pattern+

NAME "=" pattern

[F]—A> 5% B A N R AE AR HE AR H
PATR R a5 H AR E PR BC 22 4 A
1. {15 name_or_attr NEHNE type MEEH], 3|k TypeError .
2. IR HFMEAE name_or_attr MR (il isinstance () Ha), %A VCHI RN,

3. ?iiﬁﬁ*ﬁﬁ%ﬁﬁﬁ, WZ KL PCHE e A0, ST 25 RO T A0 A o B ol (o S A
(FHE .

XT—SENERA (ARG SCHR) , B2 —MIE TG, B SBA BAREAMILAS; XX
A, R I B H AR I —FE T AR

St b, W E SO ATF LR —
o 4K collections.abc.Mapping 2
e ¥l collections.abc.Mapping 1 Python 2
e i%¥ T (CPython) Py_TPFLAGS_MAPPING FLARNLMY N B2
o YRR R — AR
FRHEREHIY) dict Fl types.MappingProxyType JHbJE B .

positional_patterns
keyword_patterns
keyword_pattern
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AR DA BRI, BATTRFE — B, 4 s

— AP E R — AN B T A
o WERXGI K Tk AttributeError DMMYRE, ZaE 2w .
o WRXG|IK T AttributeError , ZZEBFPLACKIKL.

o W, 5 R BB B TR E AR BRI TICES . AR R, ST e 5 0 5
SRRy, ARSI AT IR

W 1B S PS  Ti S WU R B~ S U DRI

UISAFAERTE, FEDSRCHI 22 nane_or_attr M__natch_args_ JREEIILHBON XA
.

—. #1475 getattr(cls, "__match_args_ ", ()) ZMHIEH.
o WRRXGI KR, ZAEREL .
o WERIREEA R —Todl, WK HS] % TypeError ,
o P ERAIBERBYE len(cls.__match_args_ ) , J5| % TypeError .,

o L, (VER 1 &[] _ match_args_ [i] ¥y xR, _ match_args_ [i]
MR MRS TypeError .

o MM AEL N MR, 5| & TypeError .
L%
) F AR X B EL P ey 1 H A

L AT BB AR R R A R B
PEEE R R A AR A

XFFPAT EZRAL, A8 AR e A [ Y -

¢ bool

* bytearray
* bytes

e dict

e float

e frozenset
e int

e list

* set

e str

e tuple

R Z— RS R, HARUR AR R A HEA JEEIEA T IEEC . BI4N, int (011) DL
{0, {EAILALE 0.0,

fAiMi 52, CLS(PL1, attr=P2) {LAEW LA IH DL PLRD L) :
* isinstance (<subject>, CLS)
e H CLS.__match_args__ Rf P1 &4k 56 g {RIAR =
o T K RIABH attr=p2
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— hasattr (<subject>, "attzr")
- ¥ P2 5 <subject>.attr JHFTILH
o A R S S B XL DL R
hs%:
* PEP 634 — 5t fu (e : Al
* PEP 636 —Z5 M {LRiITHE: A%

8.7 BXER

BREUE SO P B R E X (S AR R R ER g —T7) -

funcdef = [decorators] "def" funcname [type_params] " (" [parameter_ .
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_.
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_sta:
| parameter_list_starargs

parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["**" parameter
I Wk %N parameter ["1"1

parameter u= identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI SO — AR T AT ) o B RAT IR S 24 i Je 0 iy 4% 25 ) HPRF R B0 PR 7 21— e ok 5 (e80T A
FAAE LR ) o I BR RO R S0 M i 2R 44 25 RN 5 1, A A R IRl P ik T 8 3 F) 4 JRy iy 44 25
[

BRCE SOF AR 2PATREIAR G 2 e B F I S AT I 4R

— A BRHOE ST AR B A decorator Fk X P %e . 24 s ERIUE SRR B 1512 2R 0E SCH A 88 kg
PR IAAORIE . SRIASERLITZ— TR R, B AZBR BT A N E— SR AR TR . HaR (0]
{ERF B E B R A AR I RO R - 23 Mide & DARRE D7 s o BIaneA AR

Qfl (arg)

Qf2

def func(): pass
KRB -

def func(): pass
func = f1(arg) (£2 (func))

AR Z AT AR B BT A S B 98 E B 44 75 func,

T 3.9 RAGsEEE: BB LAY assignment_expression M. FEZ BT, ILiGvEN &
Nz, PRSI PEP 614,

ARy BRI 55— 2 ) Y B A B T (B B R dloc TR PR % s B docstring .

126 Chapter 8. E&154)


https://peps.python.org/pep-0634/
https://peps.python.org/pep-0636/
https://peps.python.org/pep-0614/

The Python Language Reference, &[] 3.12.3

R PATE R B4 S FOE 28 R TT K IG5 Z [ N7 365 45 1 — S 0 A BB, 100 [ oS e AU AG A A 4
WK BRI RS FEasfTie, KATES W ARt ype_params_ J@IEHHEI. S22 54
TS

5 3.12 iR B B JERE S5 322 1k Python 3.12 FTIEY

BN A HA WA = ik KEERTEARS, ZREFE A “BOAESE”. NT— R
IEMIES, BN argument 7] DAET I FPBE I, FEBUIE LT S HESHEOMERE. R — MBS
HABIMA, JEZHr a1 ZRIES Wb BATBOAE - XA VAR RAEETA I R5

BRINE S AL AT B OB T AT B R A . X BERE 214 bR BORIE SO0 R IR HORE— K,
RN T LRI IR o X — SAEBATE S A 2SR, Blans | s S
T U AR TR (Bl SRS T 1), Wsths EECAEBR S BN XA
MATITAEEERY . Sed U AR — I A2 B None VEJGBOAE, FHAE R EUA T B aCHR HAE L, i 4n:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

oK B ) 0015 AR R — T R R A . sRBOR B R 2 R IE SR TI ITE E SR E,
RACESE, SR TS, S0 HBOAME. WA identifier” XAEMIEX, BELWWIH
AR — A TCADRENAT BN G SR, BRI 2 cdl. WRAFAE **identifier” EAEHIEX,
BRI — I HT A e B R AR T8O K7 240, BRI — M R B S e A7
g"*identifier” Z MBS HE R K TFIES NN A fEld KT SHEA 127/ RS e
IRAIEIEZ A R el B S AL A .

1 3.8 MUAYSEEE: WA / BBUESIEIE RS RO ETE S . WZ 5 PEP 570 TN

KR Az, HERANEFRS LRGN E”: expression”. fEIESE A LA A AR, HE
*identifier of **identifier XFEMIIES WA LA, BREAT AR “RE frdE, HEX WIERSIE
Ja E7-> expression”, iXEEARVET] AR AEATA 2L H Python Fik. FRiFMIFAAEAR 2 28 sR A i
PRy v DAMVE N BRBO 4 __annotations_ JE M DA N IE S 24 Bk b B0 B U7 i) o R T
annotations import from _ future_ M, WARHESTEB TR A FAFER DU IR R SRR E . 75
W, BISFERATRECE R . EXFE IR, ARvE SR v 685 B A IAEIR AR o i B 3 A
[ o

B EAL R CREER DRI RE) A e R b 2 T RE . X 75 2l lambda 235
K, BERGAR Wlambda F5 X, —H5 . R lambda FU2 8] LR H0E L —FhfEifb 55 fE7der” iEA
SRR AL AT AR ] lambda 23k 3 S R B —RERE L 1B sl R 28 HM A4 AR . "de £ L bn b hag K,
HE SV IATZ S E R AN AR

PO DR R REUE T 05 A DR BN AT " de £7 15 25 8 S Ryl R BT n] gk ] B
38 . FERVE BRI 0 B B AR 0T AT A 801 def 154 I BB R AR . SR LA 4 540w T,
hz%:
PEP 3107 - FEcksi:
T SR EPR I RS U
PEP 484 — iR
PR IARIE S B X RBIPUR .
PEP 526 - 78 Ry biii sk
AR IR BN T RE, B m RIS Ar
PEP 563 - ZER b R
THFE B AT B I AT AR R SR BRI 1 A EAS A2 B SR A SR SE AR R a1 w05 | o
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PEP 318 - BRI IL 4TRSS
BIAT BRER 3 e . A MieR 2 7E PEP 3129 5| A1),

8.8 HEN

RE SCIRRXT IR GHE X (S AR R DT B —T9):

classdef = [decorators] "class" classname [type_params] [inheritance] ":
inheritance = "(" [argument_1list] ")"
classname = identifier

R SR AR AT R iR il w4 I B RAY B3 (LR VAT S L), SR AP A — IR R
UPOREA— A TERFINR . B URIIRIZEBINDGIR H 2L object; I, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wl e ZERAE—ASBT I IAT L (B & 5 2052 Tl T, (DR G i R i 42 5 R A AT 19 42 g i 4%
2. (G, REERAETREUE Lo ) YRRGTRIATH, FEET WO 2 70 m HLR Ry 44 23 0] g fr
0 —ARXI LB G20, AR A E MRS, B RAEN B2 250 . R
TEJA 1442 Jeyfis 44 25 ) P 9 SRR 42

TEAMR N E SRR PR IF PRAFAE R B __dict_ o R MOIF iy n] SEd KRR T 2E NI g g iy, I
HRGE B 7 SRR E SR

RN T BT A E .

RO ATLABCRE T AU IR X —FE,

Qfl (arg)
Qf2
class Foo: pass

REEER:

class Foo: pass
Foo = f1(arg) (f2 (Foo))

e e R AR5 R ECK A ) . G5 SRBEIS S WP E R KA R

7F 3.9 NUA S B : T (AL A 21 assignment_expression R, TEZ BIMAH, HIEVENE N
2R, FES I PEP 614,

I PAMERA Z BT A5 A R 2 o SR ) S RS A AR ISR I R . AR T, ATRAME
) __type_params__ JEPEHIRIGEASAL. S22 % TN .

e 3.12 i) 8 B JERE S5 )2 78 Python 3.12 FTEHY

RO DRI 46265 S S BRSNS PIPTE . SOV self . nane
~ value fErEHIE . FRITBURPES B s 1 £ . nane” FoRERII, Ml iyt S:

> AR S — A U R R IR E 2 24 21 __doc_ 46H , WabiRi%ZMdocstring.
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PES BB 4 B2t . JETm M nT R RS R MR O, (BAEBLI 5 G AT AL (E T RS EOR B 9 44
Ho FTRABE 494 25 SR AR A AN R S RSB &

hz%:
PEP 3115 - Python 3000 vt 5t 3%
FFICRFE SO L ENEERSEI, DA T AT A A A TC A ATE IR

PEP 3129 - J3Eifige
WOMZERL MR PR . BRERI i 2e g 2 e PEP 318 Hgg5 | A,

8.9 w2

Added in version 3.5.
8.9.1 EFRLITE N

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python PRI HUFT ] DATEZ AN B _E W EEREAKE (2 W coroutine), await Fiki, async for PAfasync
with HAETEMMRE R B i ] .

i/ async def WA LHIRRELEE WIMRERR AL, BIBEENTAEE await Bl asyne XEF,
TEMFERR B A A vield from FiksRf5| % syntaxError,
— I h A e o 25 -

async def func(paraml, param2) :
do_stuff ()
await some_coroutine ()

£ 3.7 MU await Fll async BUE@OR B T TEZ HIRCA H B AT OCHE PR o K00 502 1 B B K B
Fo

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable ¥t 7 __aiter_  FF¥E, % 5 ¥E 4 B R [Blasynchronous iterator, ‘E W] PAFE H
__anext__ FEP IR,

async for ARV fEHIAS 2 i A O R EAT A
PATR A0S

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE S EAEM T
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iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

WEMETER __aiter () Bl _anext_ ().
FEMEREUAZ AMEH asyne for iEA)FS| & SyntaxError,

8.9.3 async with j§f)

async_with_stmt = "async" with_stmt

asynchronous context manager s&—fficontext manager, GeWETEE: enter 1 exit J7iE PR EHAT

PATH A

async with EXPRESSION as TARGET:
SUITE

EE L BN T

manager = (EXPRESSION)

aenter = type (manager) .__aenter_

aexit = type (manager) .__aexit___

value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

WM R aenter () Bl aexit_ ().
TR BA Z SMER] async with iERRF5] % SyntaxError,
W%

PEP 492 - {§i Jf] async Fll await % 5290 P

FEPIFEAE R Python HR— IR B, FHFIE AR B SCRFRA
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8.10 HEIBFIR

Added in version 3.12.

type_params [" type_param ("," type_param)* "]

type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "*" identifier

paramspec = "xx" jdentifier

Fid (R E2), & RMIEA 5 & ATRREERAE S 0%

def max[T] (args: list[T]) —-> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def _ iter_ (self) —> Iterator[T]:

def add(self, arg: T) —> None:

type ListOrSet[T] = 1list[T] | set][T]

MIESCEFE, KRR, FEai SR R A Rz . R R R RS A A, I HAEis
Friny, AR5 HX A ARZ B R AR AL

RUMBSHOR FEHALRKEL. KB RH ARG HI I 155 (1) AR . KRSHOTTEZ B B 1E
BRI, (HARETEHAMHT U5 . NI, FERW] def func([T] () : pass ZJ5, MEHUEAEAPRIAGE
B T XA AE R3O, RO B2 RO RITE S RATESR1E 0 M — MR B (%
AR BB, @A) R, R Tz R R R R

ZRIREL. BB HAHA —A __type_params__ @A FAIHENMHREE S,
RS0 43 0 = Fh:
* typing.TypeVar, H—PEEAH G T) 51 M EE, X RBGER LA ET 43
MR,
* typing.TypeVarTuple, MMFERTHIRIM—ESHAFEIIA GBI *Ts). WiFEL P, BRFE
AL 2R R e .

* typing.ParamSpec, JHIITERTHIAMM AR SHATRAKTIA BI ~+p). Mif L EHF, BEAFE—
X RIIES

typing.TypeVar MR DUEMFEER S () FR—NRESOE L EARM 4. B9 EMRmiikAx
B (BN T int). WIEL EHF, XEWE typing. TypeVar BEFRRIET H iR 2% IE RN 12
A, B9 EERIESNRAIXCHIEE T —HAR Bl T: (str, bytes)). JCAHHIEAHAH A
—ANRA (FFE, FEB THPIF ARG BRI — ) . 2R B2 BAR & H R i H R 5 R N R 2R B h e e — .

XTI BIE S5 RBR AR typing. TypeVar, JEREIAIZRAEQN @2 BN R B A 2okE, R
el @M __bound_ fil __constraints__ BINMIGRIER A SPORME. BMEX—5, FFE7E M
B AT 2 A R 3R HP R Y LR 2 SR A TR A

typing.TypeVarTuple fil typing.ParamSpec ANEEIA L L AT .
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THAET R T A SRR EE 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 SEIFE
S GO)Si p W

[def func[T] (arg: T):

EANCR)A

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 ()

X H annotation-def $§E | —MriEF A, BEEBITIHFAS LR ERTMBHK. (H—THHZ
E%m%*iﬁﬁﬁﬂ@i I EA I typing BHRAGEMEDE, M EEAE T4 typing. TypeVar fJ5L
i) o

T2 BRI A T P SR BUE S AR AR AT A A TSR AR, (H R B BB AR iR A 2
N EI TS TR LR, PARSRAE SR AR S AR S

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

BT TypeVar 4F@ry1a bR AE DS, X4 [T

DEFAULT_OF_arg = some_default
annotation-def TYPE_PARAMS_OF_func () :

annotation-def BOUND_OF_ T () :

return int
# In reality, BOUND_OF_T () is evaluated only on demand.
T = typing.TypeVar ("T", bound=BOUND_OF_T())

Ts = typing.TypeVarTuple ("Ts")
P = typing.ParamSpec ("P")

def func(*args: *Ts, arg: Callable[P, T] = DEFAULT_OF_arg):
(B T—1)
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(M L—H)

func.__type_params__ = (T, Ts, P)
return func
func = decorator (TYPE_PARAMS_OF_func())

KEH A4 FRU DEFAULT_OF _arg 1EIZfTHRIA PR IRIE .

8.10.2 ;SHIS

BRI 7 A

[class Bag[T]:

RE KB

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]) :
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

X HLif 2 M annotation-def (N@EIEW KT F50H AR 215 A 3K, AP TYPE_PARAMS_OF_Bag fEA
LB TISEBR RS E

R4 H typing. Generic, 12 ZUZRAYELIR 56 7 S HHE R TUIE 2 10 2 A A S Py 304 73R 11
T2 0 WA AE 3 2 AN TR AE . DA R B B4 T 1 156 -

@decorator
class Bag(Base[T], arg=T):

B

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ZERIZEHIFH
type HATHL AT BT R 01402 B 514

[type ListOrSet [T] = 1list[T] | set[T]

B T 2AHERAT I TR AR PASE, XA T
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annotation-def TYPE PARAMS OF_ListOrSet () :
T = typing.TypeVar ("T")

annotation-def VALUE_OF_ ListOrSet () :
return list[T] | set|[T]
# In reality, the value is lazily evaluated
return typing.TypeAliasType ("ListOrSet", VALUE_OF_ListOrSet (), type_params=(T,))
ListOrSet = TYPE_PARAMS_OF_ListOrSet ()

XH, annotation-def CR@—PHEIEM KT FEHAR 215 A 4. % TYPE_PARAMS_OF_ListOrSet jX
FEM R G AR ST T L PR g

I3
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CHAPTER 9

BT

&
ot

Python F s il ATE S REAIE IS A - AEIEREHER A BRES [ A A A . DAE B BRTALRR
WIS R a e Le T BT i eh .

9.1 5T#aY Python £

HESRTE 5 BUB AR R MLE R T B 2 TG (invoke) f), {H3F52%41Y Python RS0 AW 2 )L
AR, —fR5e4E Python B G 7E iy MR LB AT FrA [ RS ETRT A, (HI AR
PIGLIRAE, R sys (BHEARSMY). builtins ([HEmEA. HISMI None) Fl_main__ BRSb. &HK
A E) e B AR A B THR AL Ll A 43 iy 44 25 ] (namespace) .

J A1 5¢ % Python REsCRaAvk, RITNHFT AR RIA

SRR T DA SRR (R RSO T— e MRt TR RO — PR BOA
AT (TRED MR ). JRPIEEE e R MR SRR 7 __main_ i
A2 R AT

5 MR il = OGS B A T T —c 5 B A ATLRIE. M — WD — A 45
Sl ST A . AU R ARy B, R AR S R
Bl AT AT

9.2 EE®A
AT A )5 SRR B AR AT AR T 5

file_input = (NEWLINE | statement) *

ECRER R T 51 AR E):
o BT {H5E# Python FxCy (TEARZEETH);
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o BB IR BLALR ;
o FIMTHEIES exec () BREUNFHI;

9.3 EEIX&A
BB A A DA A TR
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

E%‘?Eﬁﬁﬂ*ﬁfﬁT7 —fk (EmER) ElapuR R & nmNa— 2T B BT e A SR8
mH;EO

9.4 ERNX&®A

eval () PUHNERAEA , EFZRHERZH. fHEAS eval () W7 HT | HUHRAAANEA:

eval_input = expression_list NEWLINE*
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cHAPTER 10

4

ERREERESE

R e REY Python A MGE , EHEARHUE T L1 CPython f#HT4R )15 L (2 UL Grammar/python.gram), iX
B R A I 1A A A ORI R R A 401

hRCEE 2 EBNF fl PEG (iR A . Fihl, s GRS RSG5 M0 4R FOR e 2nidl (R
FORVERLEATHFET A ) . T ! FORTERAT (ISR RULEE) . JRAVEM | FFFPRFR PEG B “A 7
Pl (TEfL88 PEG KAl / Hik). WS4 PEP 617 T A KixiEE M EL 4071 .

# PEG grammar for Python

# ommmmmmmmmmmmm——m e = 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:

S o R S R R P R R O W R H R R HR R W IR R %

(T —T0
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(R E—1)
# rule_name[return_type]: expression
# If the return type is omitted, then a void * is returned in C and an Any in
# Python.
# el e2
# Match el, then match e2.
# el | e2
# Match el or e2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name[return_type] :
# | first_alt
# | second_alt
# (e )
# Match e (allows also to use other operators in the group like '(e)*'")
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# e+
# Match one or more occurrences of e.
# s.et
# Match one or more occurrences of e, separated by s. The generated parse tree
# does not include the separator. This is otherwise identical to (e (s e)*).
# se
# Succeed if e can be parsed, without consuming any input.
# le
# Fail if e can be parsed, without consuming any input.
#
#
#

Commit to the current alternative, even 1f it fails to parse.
# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER

# GENERAL STATEMENTS
#77

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

(BT —1)
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EHEE—5)
# 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
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt :

| function_def
| 1f_ stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated _rhs may start with 'yield'; yield expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)
annotated_rhs: yield_expr | star_expressions
augassign:
[ "+="
| | J—
| 9%=0
| rE="
| /=
[ "&="
I vg="
[ "=
| VA=U
| Teg="
| '>>="
| rRx=
=

return_stmt:

(BT —1)
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HEHEE—5)
| 'return' [star_expressions]
raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'
global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ','.NAME+
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
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' ('.' | '...")t+ '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

# ,,,,,,,,,,,,,,,
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
decorators: ('Q' named_expression NEWLINE )+
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EHEE—5)
# Class definitions
# ,,,,,,,,,,,,,,,,,
class_def:
| decorators class_def_raw
| class_def raw
class_def_raw:
| 'eclass' NAME [type_params] ['(' [arguments] ')' ] ':' block
# Function definitions
# ,,,,,,,,,,,,,,,,,,,,
function_def:
| decorators function_def raw
| function_def_ raw
function_def raw:
| 'def' NAME [type_params] '(' [params] '")' ['->' expression ] ':' [func_type_
—comment] block
| ASYNC 'def' NAME [type_params] '(' [params] '")' ['->' expression ] ':' [func_
—type_comment] block
# Function parameters
# ___________________
params:
| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')'"),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &')'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
| "*' param_no_default_star_annotation param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds:
[ "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
(BT —H)
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HEHEE—5)
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_no_default_star_annotation:
| param_star_annotation ',' TYPE_COMMENT?
| param_star_annotation TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default
# If statement
# ,,,,,,,,,,,,
if_ stmt:
| "if' named_expression ':' block elif_stmt
| '"if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_Dblock:
| 'else' ':' block
# While statement
# ,,,,,,,,,,,,,,,
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]

# With statement
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with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
| ASYNC 'with' ','.with_ item+ ':' [TYPE_COMMENT] block

with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression

# Try statement

# _____________
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_ block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]

# Except statement

except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
except_star_block:

| 'except' '*' expression ['as' NAME ] ':' block
finally_block:

| '"finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

(M L—H)
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EHE—5)
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'

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:
‘ !ll n NAME !(l'l ‘ l(l ‘ l:l)

wildcard_pattern:
‘ " nw

(BT —1)

144 Chapter 10. SEEMEERIEE




The Python Language Reference, &[] 3.12.3

(M L—H)

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:

‘ V{' l}'

| '"{' double_star_pattern ','? '}'
| '{' items_pattern ',' double_star_pattern ','? '}'
|

'{' items_pattern ','? '}'

items_pattern:
| ', "'".key_value_pattern+

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
| "**' pattern_capture_target

class_pattern:
| name_or_attr ("
| name_or_attr (' positional_patterns ','? ')’
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'

positional_patterns:
| ', "'.pattern+

keyword_patterns:
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| ', "'".keyword_pattern+t

keyword_pattern:
| NAME '=' pattern

# Type statement
type_alias:
| "type" NAME [type_params] '=' expression

# Type parameter declaration

type_params: '[' type_param_seq ']'
type_param_seq: ','.type_param+ [',']

type_param:
| NAME [type_param_bound]

[ '"*'" NAME
‘ Txx 1 NAME
type_param_bound: ':' expression

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression

star_expression:

| "' bitwise_or

| expression
star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or
| named_expression

(BT —1)
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assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':='

disjunction:
| conjunction ('or' conjunction )+
| conjunction

conjunction:
| inversion ('and' inversion )+
| inversion

inversion:
| '"mot' inversion
| comparison

# Comparison operators

comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or

compare_op_bitwise_or_pair:
| eq bitwise_or

| noteg _bitwise_or
| lte_bitwise_or

| 1lt_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or
| in_bitwise_or

| isnot_bitwise_or
| is_bitwise_or

eg _bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or

# Bitwise operators

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor
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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:
| AWAIT primary

| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices:
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| slice !','
| '",'.(slice | starred_expression)+ [', ']
slice
| [expression] ':' [expression] [':' [expression] ]
| named_expression
atom:
| NAME
| '"True'
| 'False'
| '"None'
| strings
| NUMBER
| (tuple | group | genexp)
| (list | listcomp)
| (dict | set | dictcomp | setcomp)
[
group
[ '"('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ', '
| lambda_param_no_default+ '/' &':'

lambda_slash_with default:
| lambda_param_no_default* lambda_param_with_default+ '/' ', '
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ "> ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
(BT —H)
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| '**' 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 '}'
# Dicts
# ,,,,,
dict
[ '{'" [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:
| "**' bitwise_or
| kvpair

kvpair: expression ':' expression
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# Comprehensions & Generators
for_1if_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_starredt+ ',' ','.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:
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| star_target !','
| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ','

star_target:
[ "*' (!'*' star_target)
| target_with_star_atom

target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom

star_atom:

(' 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] ']'

(M L—H)
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# TYPING ELEMENTS

# type_expressions allow */** but ignore them
type_expressions:

','.expression+ ',' '*' expression ',' '**' expression
', '.expression+ ',' '*' expression
', '.expressiont+ ',' '**' expression

|
|
|
| '*' expression ',' '**' expression
| '*' expression

| '"**' expression

| ','.expression+

func_type_comment :
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

# m===mm==mmm——=mm==mm———e = END OF THE GRAMMAR =====================—————"
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>>>

83X shell (Y FEE Python 7R850, 5 WU RETE B o DA LB 5 e A TR RS S 01

AR

2to3

o AR RIS IR . FE— B VLR ZE A B AT (delimiter, BIFRSE. Jrffo%. IEHEHREL
=519%) [E8, SURTEREE —M4EHE (decorator) 4%, #L AREsUAGIE, H.B)5X shell HURMTH
¢ Python $27R°7 JC.

o Fi# Ellipsis,

— {7 % Python 2.x FEsUHSHE/E] Python 3.x FEAMEAY TH , B /2718 SR AHS S AU AAH A PR ACEE AL
BECE, T SRR 2 R 30 S BT 5 R i JER Fr AT T Al £ 24

2to3 FE 0] DABEME R X HEH DA 1ib2to3 il B4 T MBS A D8, ¥E Tools/scripts/
2to3. w2[E 2to3-reference.

abstract base class (il 3L KE])

%A REE (REE ABC) 4t T e Mu ik, 1EEduck-typing (B F2(E]) Mitdizc. Hh
BRI BT, 1502 hasattr (), QIEAERECR A MBA SR (BIANEE L #7 7 i% (magic method)) .
ABC [EJf][E#5E#% subclass (FHEE)) , EMEREEKEH S M class (JEE]), HA5HE isinstance ()
J issubclass () #il; #2[E abc HALRYEIH 4. Python A #F £ [EE ) ABC, ARG (1F
collections.abc i), #F (F£ numbers #ifH). &% (FF io #54H) M import 4GS FIEH A £%
(#£ importlib.abc BifH). YRATAME abe fi4H A H T ABC,

annotation ([FJf)

jgﬁléfﬁi;é%l class Bt . bR S 80l W EE AR B O BRE) . BRIEGL, B8 ARAEE npe hine (ZUEWE
)

TEFUATEE (runtime), [ ok e (EV R SRV REAF I, (ELAdiB . class JBMEA R XTI, & 20 (E)
f A AERAL class MY _annotations__ FFFRIE ML

#52(Flvariable annotation. function annotation, PEP 484 Fl PEP 526, 526 ¥eh L h e ER . B
EVRR ) A B 7% 2 [E) annotations-howto.,
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argument (5]%})
W o IR BRI 43 funcrion (Bmethod ) WME.. 51 CA Wit :

* M4F 31 H (keyword argument): {EpRAIFM . DAGKET (identifier, B4 name=) BHEEAITIH,
i DA ** 121 dictionary (M) [EIRGEBEERS . M0, 3715 #ZPAT complex () MY
o 1 R 5 |

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

« 15 31 4K (positional argument): I BT W7 | . (0 WO — (7 | 08 RO A4
B, R () ARE * 2 fhierable (ATEVRYDPE) HROTCEMEMEE. BT, 3 1 5 ABRDA TPt
H 32 5

complex (3, 5)
complex (* (3, 5))

51O W A ek X B O B A% A . B SRR (AR AR R, RS VAR B . ERE
R b, AT AESE SCHS T AR RN — A5 18 H AP Ah (e s e 4 s

a2 BRI parameer (2%0) H . % LEE D5 #2822 ML, P& PEP 362,

asynchronous context manager (JE[FR]B5EEEPIZS)
— i v A% Hlasync with BRA X ir REBE MW M, ME &M EF aenter ()
M__aexit__ () method (J5¥) A& . t PEP 492 5] A

asynchronous generator (JE[R]2B(EI4:2%)
— 1t €5 [u] {#asynchronous generator iterator (E[FHEIEZFEREE) R . BEHERKG —Hhasync
def & &M 17 72 o X (coroutine function), H AR B E Tyield HH K, ABEN—FRI T
Wasync for [FIRE ML,

B ATREE S — AR E R E e g R =, EAE T TR Rn R S EA BEKRE
(asynchronous generator iterator), ¥ FRIEN) B BANENERE, AR s mhes, ARG 3¢,

— AR B s R awa it A, Alasync for flasync with BGARK.

asynchronous generator iterator (JEF]2BE)/: 25EICES)
—fW fyasynchronous generator (FE[FEVRRS) RIS,

& B—MWasynchronous iterator (AE[EECEY), H T PA__anext_ () method HEIFNYEE, € [E]{EH—{F 7]
M1 (awaitable object), W EATAEREE A 2500 R 4%, HPBE F—fyield #EEA.

Bl vield SrEfEm Ay, ERCAEMIERATIRGE (A5G I S B iy BioAaR) . WaER
B4 BEMXE ARS8 anext () [BIE AU EA BB IR RE, &R E 0T 489
7. #4([F PEP 492 #1 PEP 525,

asynchronous iterable (] o[ [F{C#1:)
—fE P, B PAFEasync for BUAX i . SHR EM__aiter_ () method [ i —
{®asynchronous iterator (JEFRZECEL). B PEP 492 2| A,

asynchronous iterator (JEFRIZBECRS)
—(HEVE__aiter () Ml__anext__ () method ¥, _ anext_ () W/H[ME—{lawaitable (W]
L) . asyne for GfENTAERIZEMERA)__anext_ () method fT[IE AT SR 1F, HEI'E
5% StopAsyncIteration ffl4h. [ PEP 492 5] A,

attribute ()&M)
— LR A B A, R% K 2 RE A ) B R B X (dotted expression) ()44 fit 2 B, B,
MR o H-—HEVE a, RIRZEVEREA 0.a P12 M.
MR RF, BT Y AR AT 2T e X4 5 T8 R 2 fREFF (identifier) 1) J& 1
A TTRER, BIANEER setattr () o HRIEFRI B Mt ey i A 3 20 Bl S R, T 2 75 22
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41

getattr () KEHEE.

awaitable (W[ Z:55M1%)
— RN DAFE awa it SEE X PR P B DRl coroutine (1HAE), s WA _awaic__ ()
method {14, 752 (E PEP 492,

BDFL
Benevolent Dictator For Life (#& B {-2&##H %), ¥ 4% Guido van Rossum, Python f{#I3E# .

binary file (- ifEfiR$ER)
—{ BEEIGE ORI 85 A bytes-like objects (FENLTCAERYINE) Wifile object (REZEMINE) . —HENIAHRMNGITH
DAL ("rb'. 'wb' B 'rb+') BHEIMIAEZE., sys.stdin.buffer, sys.stdout.buffer,
PAM io.BytesIO Ml gzip.GzipFile B,

S Eext file (CFREFE), ER—MHAEERIRARA str WIRERYM.

borrowed reference (fi5J11218)
7E Python {f) C AP W1, S22 MY R 2 8, Hh i 4RSS ER A B (M 2 01,
MR ZYEEE], & e E— &1 (dangling pointer)., 41, — kb7 [M]L (garbage collection)
AT AR B B (- B 15— (M strong reference ([E)HR), T4 {-44(E).

¥ borrowed reference WY Py_INCREF () AN B JEHb (in-place) ¥ ([El[Elstrong reference 24k 8t ik M0
BRAERZ A BEAE SR — IR A 2 B2 migis(E)l . Py_NewRef () pRzH] A &7 — BB 1) strong

reference,

bytes-like object (JEfscalhintk)
—{l] 37 3% bufferobjects H REFIE H! C-contiguous B m Y. BOIEIIEN bytes, bytearray #l
array.array ¥, PAKFFZHE ALK menoryview Y. FA oA ER YR R BEHE 307 EORHT)
A EUE A TR IR RS socket (FHEE) Bk

AR S A PO I 00 . O SCPR R i e A TSRO GTAL s ), T
SR (45 bytearray, DU bycearray i) memoryview, HAbMTEYA % " ERH
BB AE A T (TMERIORIEEALRIIED) i AT bytes, WM bytes MFRE

memoryview,

bytecode ({iJCHfE)
Python f) JF 4G5 & 9t 4w i AL JCALAE , /2 Python F23U7E CPython B i#a% P IEIF R, 31 oc4l
St S AFAE oy REEH, PUEE AT — (RS R REE S sk (n] DAAS F A J5 0 1 =3 A
SENTCANE) . BfE [ h[HEES (intermediate language) | #E(E) 28 74—l virtual machine ([EH5EHERS)
b, u(ER S G A T BRI 5 C AL 3 E A B A (machine code). TR M)E, (rocALAEHH 2
EAE AN Python [FUSEMERS 2 BIHEMER), HRREFEAIRI IR ARAY Python 2 {5 & -

(rTCALAGAY 4951 T ATE dis AR EI SO ) .

callable (n[PERLHy{L:)
— il callable & R] AGEIEI 804, IERURE AT REDA RO IE A — 4151 80 (36 Hargument ) :

[callable(argumentl, argument2, argumentN) ]

— 1 function B ILIEAH ymethod HB 2 callable, — {8 AG B AIE__call () FFYEM class 22 B ] th 2 {H

callable,

callback ([A[If)
VEE)S | il 0 1) — i G2 20 (subroutine) PRI, e o A4 A I ] B 4 LA 7

class (Ei[E))
— b P 7 g ST A 3 A8 SR AR R . Class [ 5 3538 7 & 402 method [ 3%, 38 %% method 1] PATE
class [ Bl LA THAE

class variable (KE[E/528)
—fHETE class eSS, ELERZ A RETE class JER (ELRIAZAE class MBI ) WAE o5 .
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complex number ([E]4%})
—HIRM AT HERFITE, AU Bera e 2on B — M g —mER . Bt E
B (-1 AT R) M EERy, CEAGEE AR P (E 1, TSR 5. Python [Flg:
TEEE R, ERAEENERIORER: B Mg 5 whimE, flans+15. 558
#% math BAHEFI TR R ES, 3SEH cmath B, EIS00 6 A& — A5 R SR ae .
WRARE A 2B 2B e Mp R, IBEET-AEREE /R ] PAZe e Z 08 e M.

context manager (5B HIZY)
—fE AT DA wi £ h BROA SR BT RESR R, B RiE@ER  enter () Ml__exit_ () method
HpEhl . #%2E PEP 343,

context variable ({%55%4%)
—fEAE S, AW DAARSE BN SO SR A AR w58 BT T 4% W45 i A7 [ (Thread-Local Storage) ,
I, — S MAE AT TR R A AN A, R, BATEIRSE S, fE—MAT PR
ZARNESE, SR E R, RAEE TR 2 AL (concurrent asynchronous task) H, A4 #
iRBEIEE]. %%% contextvars,

contiguous (&)
U — 1 4817 |5 )& C-contiguous B /& Fortran contiguous, FI)'& € i U] Hh w5 B2 #4510 . 4 (zero-
dimensional) /¥ %&1E R #&F 2 C J Fortran contiguous. ¥E—#E (one-dimensional) [ii%1] W, £&-IA H W /EL LR
BE P AR AR RO RS, TR G E TR S BRGNS . FE 2 4 (multidimensional) C-contiguous [Hi%1] Hr
Ferr a7k E 97 P A B EH W, efz— ARG 98 ki P. SR, 7E Fortran contiguous [Hi%
B—RRT R

coroutine ()
i 2 EIFE X (subroutine) ¥ —ESEEIREFRIITE A o IR R 7 0 Ry o S0 e e A (B ) — (IR ) A8
iEH:';Tﬁﬁ'mlflﬁﬁ?gxﬁE@E%Fﬁﬁ%ﬁ?ﬁi%/\‘ BEAEE . EMAEE asyne der BURSBEE. 7
25 ] PEP 492.

coroutine function (i)
— 1 [e] i corourine (5 H) VMR, — MR FElasyne der A bz, I REEw
#rawait, async for fllasync with B8, LBl H PEP 492 5] A,

CPython

Python 2R FE E HAENE B /F (canonical implementation), ##E1G7E python.org |, [CPython] & {RATREAE
WABLRFREAE A, DA A B VR B B REF W E/E, 140 Jython Y IronPython.

decorator (Z:fiizZs)
— (X, EGEES —FEX, WEE G ewrapper #%E, B HIE—1E 20 8 [F] (function
transformation), g RE M2 classmethod () Fl staticmethod () .

He sk HUERRRpE . DA W ek o SRR 3R R SRR

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class HAFEAH [F] MRS, (EAEAREI LA T . BN SR 1 E 2 B2, F2ER 08 & Flclass 2
&IE S

descriptor (HiiA%%)
BT __get_ (). __set_ () B__delete__ () method FJ¥I{f. &1 class J& &Ml Hl
AR, AR AT E e B A R R . W, S b SRS . s 5 A
e a 1 class PP AR RE b (0E, HAER b 2R g, BIAHSE A S method FHf
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WENY o SEPR AR 0 B A 2 TR B A Python EI’J B, WEEMEFZ iR, Sy s asmmX.
method. JE: (property). class method. [EJfE method, DA K ¥} super class (4QHEE]) M.

B HA S method [ TEZ &, S )5 40 % 25 sl iR 4R 46 .
dictionary (sziiL)

— {1 B Wk [ 5] (associative array), Ho A AT 5 0 8 G g WL B E . 88 0] DARAEAT AR A __hash ()
M__eq () method ¥+, #E Perl H i HEEI3%E (hash).

dictionary comprehension (72845 {5 i)
— T B YR, AR B AT ER 1 b i A e 3R, (B P A AR DA L[]
results = {n: n ** 2 for n in range(lO)}@ﬁEﬁ@?ﬁﬂia AL THE n MSHFEE n
** 2, w2E k. EE5FRMET,

dictionary view (zHLEGHL)
€ dict.keys ()., dict.values () M dict.items () EMEPEREIFRH ., BMRA TS
M TEHE BB AR, ERRE ?J}Eﬁﬁi@jﬁ% EZ%T%‘%&H%L% A B EN S A i E 5
#fy list (ER%)), ZEfff] 1ist (dictview) ., FHZI[F dict-views.

docstring ([EIWH)
—fBIHE class, MREEA T, EESE —MERRBFEROR, MR THEEHATR G2, 3
EaiamEes i, E A class, BN _ doc_ B . B ENFER AT AEEE
(introspection) [EVEE , P k& 2 W F R EIRA SCUAF R AR E 1

duck-typing (-f-7[E])
—TEAR IR RTINS, TSR A — 0 i B E A s R S A IERER I BUmT A2 A
method Bk J&§ 7 € B AT HUBEOE M BB . (T3 e Al AR — (D08 1 EL e s — g 1, FR[E
g —ENF. 1) REEG e e 2 E, OGRS a8 2 R (polymorphic
substitution) AEH I & (1) 8 . fﬁ%?ﬁi‘%ﬁﬁaﬁ)ﬂ type () jﬁlsmstance TR, (2
W, WFRIEIR DAR 40 2 & & 28[E] (abstract base class) REEFE.) SRTM, Bl @.}ﬂ hasattr () H
i, SR EAFP FEGRET A .

EAFP
Easier to ask for forgiveness than permission. (F5K A LFE KT HA ). ) BHEE LAY Python 4515 EAE
B Sl AR S B I AFAE , (R B B e P 4k . e R E] LG i Ja , HRr
SAIERI 2 ry Mlexcept BIAR . BMTEFT 2 MRS (10 C) & RALBYL BARTE IR T # .

expression (Fi%X)
— B n] ARG ELR A A 5 . [EVA)ERE], — MR 0. 2. B, @%%jkﬁf”}”q
AT B, IS S TT R R R R éﬁiﬁz/ﬁ\ﬁﬁm FARESE, [EHEFTA R Python 35
SRS A, HANE —statement (FRIAR) NEEWHEEE R, FlUiwhile, BYH (assignment)
WEBARL, A EEAE

extension module (%754 )
—fHPA C 8% C++ Sk B4, B Python [ C APT ZREEAZ.Lo Jo A F 4 R UG A T B H .

f-string (f 1)
DA B F [EEIER R SO R RRE) [f 7E ], ERAE X Las T & LANHIR . 2 E PEP
498,

file object (f%Wit)
— I R A 225 ] (file-oriented) API (4l read () B write () 4% method) ACHRAEIRIE &R
Yk MU E e dar i 2, B AR o S B AR 48 o A B ) R A7 an s s (1
WHEHEE A / . O RS EIAE M . socket (1) . [E (pipe) 45) HIFEL. W thplifgE sats
Z 01 (file-like object) BY % R (stream) .,

L, A=REERYE: AR — A 5 BRI =B A LT A . BETIRINTETE 1o B
HRESE. BRI ERE 2 B open O B
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file-like object (Jifi41:)
file object (REZRYITF) HIRIFEF
filesystem encoding and error handler (4% %4 U5 FIEE S Pl L)
Python it JTJ i) — Tl A A6 P11 85 ik BE PR 20, 2R AS SR B AR R B AL oCAH, AL Unicode % %)

i 22 2 40 A A 00 B R S BE U FRAR BT A /N 128 AL TCA . ANIRAE R A Hi g A Ay R L b AR s% , HI APT
B &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EASAE
ES o Ik YR T Ea e

filesystem encoding and error handler (1 28 % % & A% F0 4 5% 5 P ¥ ) € £ Python [ &) IFf H
PyConfig_Read () P AKAL &: #5 2 [F) filesystem_encoding, PA M PyConfig #) % B
filesystem_errors,

Higz(Fllocale encoding ([FIHHR1E )
finder (=-kE%%)
— (@, e g AE e import FURLAL Sk loader (FIALE)
¢ Python 3.3 BAlA, A MRS : TIRE F ¥ % (meta path finder) € {§i ] sys.meta_path,
M 344238 B S48 25 (path entry finder) €7f# [ sys.path_hooks.,
#H2(E PEP 302, PEP 420 71 PEP 451 DL T fif 58 £ A .
floor division (] T ILESRR:)
] T AR - 5 B e He I R O R Rk . 1 N B RE R ER T /. B, EE 11 /7 4

AL RE 2, # float (FREHED) EBIEFTEIER 2.75 A @HERE, (-11) // AEERE -3,
B2 -2.75 $lé TG4 2. 7 2([E PEP 238,

function ()
— AR B RS, B REE Y e S, ] DA R Sl 2 7| S, S s | ]
AR R ABEI AT A Elparameter (Z3%). method (J5%), PARH X2 K.
function annotation (XEIEE)
oF X 2 el o B f)—flannotarion ([EJRE) .
o BV R i P A 2 (B = - ol s el s TR & A5 2 Wil int 518, [EEa M int [FI{E(E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

ok 2 EV BRI ERAE o X T & B R4 RE .
75 2 [Elvariable annotation §1 PEP 484, S H IWINfEf A, BN ERBNREEE L, BE2

annotations-howto,

future
future TR £ X: from __future_  import <feature>, {5/~ &Easli I ABLLYE Python 2R3
BEAA A R EEE R R BGESE . AR E A T __future_ BUHHRIGET feamre (3
fe) TIREAYME. i import MBI FTEF AR HORMY, ARVTDATE B8 9 ) B 2 (o BRfe 1 Y 1 0 21 ot
FEE P, DAREMRSE e (e AE) EERA Y6

>>> import __ future_

>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (b7l )
HRC AN P T, R AR . Python SUATRIR I, 2% S BT (reference counting) ,
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PA K — i REIE A A o 7 2 BR O B (reference cycle) BYJRERSLIR M4 (cyclic garbage collector) K 5E i -
B [ml e g T DABE T g A3 HEA T2

generator ([E4:%%)
—A( € [n EH generator iterator ([E)Ag§EMCEE) MR, BEHEERG HIEHKER, EARKZEEOE
Tyield fEN, RREVE—RIIME, BLE R for [FIE, S0ZPA next () W, MKHRILH
) —{FE -
18 AT AR FE s — RIS R, (EAE e, Rt R FREA BERE., k%
F R EREREZE, Ol A se BHTeE, DABHR R
generator iterator ([FJA4:2$[F1CZS)
— i thgenerator ([E)A:%%) eAZ BT Y
Bl yield SrEffEE Ay, [ERCAEMERITIRAE (A5G s s S W iy Bk . wEA %
ER2 IS, & n oy A T (B SO v T IR J i B A 1 BB A AR TA] ) o
generator expression ([Ff: 2% 5K)
—H g EEC S HER R . EREERMGMIEEAERS, BHEE M for Th), M THELT
(I st e, o [ DA B — (S84 1 £ 4] Al EER G EANE e B4 2 H 1 :

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZZXIpAR,)
At Fhy 22 A R QAL ) BRI 2, 5% R X SR (R A ZRA (R BT VR () A S e S D o P AR RE A
2 A T A (dispatch algorithm) ZE[EI5E .

Y5t 2 (Elsingle dispatch (B—3HBF) #gE3&H . functools.singledispatch () Hffi#efl PEP
443,

generic type (JZ¥I#I[E])
— M BEEIg 281k (parameterized) frnype (FUE)); @22 22 E, B2 list fldict. E¥H
AR = FE .

2z M4 RE. PEP 483, PEP 484, PEP 585 fll typing Hiffl.

GIL
s [Flglobal interpreter lock (43 B 222584 ) -

global interpreter lock (43 i E8%$84)
CPython B4 I FH A, FH DARECRER R HOA — A T4 REWLAT Python [¥)byrecode ({7 TCHLAG) «
F AR (A5 R s @ AIE), W0 dict) H BT (concurrent access) [ &k, I
& TT PAfE 1L CPython [ EE1E . S B (M B e, @ (F B4R B4 5 I 2 #1474 (multi-threaded), {H
AR 2 ik b 2 SR PR A MRS REIEHR LAY — KB P17 (parallelism) .,

SR, AU AL, M R EE BRSO, B TRk O AT R A A (E S B 4
(computationally intensive) [T, AIDASRK: GIL. B4b, 1EMFT VO K, GIL 48 2 erikfEig.

BB MR EIEATAE ] RS (VA R ARG 88 SE R B ) 19S5 DRI,
[EVE—fii R PSS T, e g ARk, —RE, HEREMAGERE, e rEes
[ERr L, MM S A A

hash-based pyc (Zf[EEHER pyc)
— B {7 TCALAE (bytecode) B 77k, B 8 FH Ak (EVP 1T AN 2 S8 B IS DA i R Y e AR IS AU RE , 2HHfE -8 oA 3K
. ERE % G5 mah k.

hashable (W] 3[EIf))
WA — AR ENYE, %A G E P CR M (B FR%E—M__hash__ () method), H.7J
BLHAREEAR L (BEE—f__eq () method), FREIEHLE—MT4E 4. RS R EMES
(28 T REE 1, e M ZE A A 1) 1 A ()
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AL (hashability) (—E4{F 0 JiI 1 dictionary (5°#) HYBERIset (526r) AUME, HEIGLEERES
fEERAE HETAR G T A EHA

ﬁ%%uﬁ’ﬂ Python 7~ 1] 4 .i_%ﬁ:%KXET%.E/J T“B’Jﬁ%% ({5 4n list 5 dictionary) [EIARJE; MWiAH

sEZEes (Bt wple (JCAL) F frozenset) , HA R BMAYICE A HEER, ©MA S A 20 5EEK .
E%#Fzrzﬁ)ﬂ%ﬁnz class BB, HIlE LeP {4 g e I_W’EIEI’J BAMAE A LB AR & N FH A 1)
(AP MEE O e, e M aEEE R A4 B B MAY 1d(

IDLE
Python [}] Integrated Development and Learning Environment (%% & B #¢ Bl 2L 2 PE1E ), idle 20 LA 11 4
FRAS A ELREAR RS, B Python PAFMEEEAT A — B e b fit

immutable (An]%H1k)
— i BAAEEEN . AR P wple (JoAl) . BEYARARESIECER . TR
— (R R (B BB AT, RSB ST — R . B M B S ENE A M Jr, #5 SE2E £f
@, 40 dictionary (“H) Hfiy—fE .

import path (5] A#%1%)
—EAE (Bssteon ) WFIR, MmARLE B2 1E import BLALIE, & Hipath based finder (HEHAH
By Stady) BESBHMALIE. 78 import HIFH, MAIEYREH 2K H sys.path, EHHRTEM
(subpackage) 1l %, EHRAHERAALEMN __path__ @ik,

importing (5IA)
—fEEBAE . —(ERALH Y Python R UHS P AZ B ILIEAR , #0) — AL+ i) Python RexUHG T -

importer (5IA%})
— (i REE 4k AR BB finder (SF48i) tiloader (BALR) Y-

interactive ( H BiiY)
Wmmﬁﬁﬂﬁﬁﬁﬁﬁﬁ,E%ﬁ%ﬂ%ﬁﬁ%%%%ﬁ?ﬁ%A@ﬁﬁﬂLﬁT SLEPEATE M
EFIHEF EMmEER. REES python, RFTFEALMGE (FTREFE A RSN £ L) .
S ET A SR A RO R AR ER N i (RER(E help(x))

interpreted (Fi%0)
Python J& T B3G5 . MM aEan s, AN (1 [55) ] BE A etk , PRIEA (7 JC4LAS (bytecode) 4
%%‘%EI’J@T B RN IR R W A 0EA T, N TR IR MEM S ) — R TiE , AR FTE .. i
(nn G L.%) SRR S A E B / BREEENN, R e M A AR = A TR g . 52 Elinteractive
HENW

interpreter shutdown (273 BH)
& Python ELREAME ZURBAPARE, BEEEA— ﬁl‘h?ﬂiﬁ%ﬁx, TE I B M R i A B B R, it
zﬂ%ﬂ%@?ﬁ%.%z’k% B G ZRIFIE R =Dl %5 (garbage collector) . 15 BRI EE 6 & B 2 AU MRS
PRI (destructor) 55555 | ¥ [E] P (weakref callback), .ﬁﬁ Hrp R . o B P P B e A T i R e
BB G A, REE IR EETREARNEAER T (5 RABI1-2 0K X B A sl 2 e ) .

HAG A F 2R, 2 __main_ BUHEEPOESTHEIA T AHATE

iterable (n[[EfCH1t:)
— R REE— R [ — P S . ATER R BT AR A 175 RE) (02 1ist, str fll
tuple) FMIFLIEFHRE, B2 dict, # ;ﬁ%ﬂ% PARZAR IR & FREAEAT class 4, HZHRLE class
£ __iter__ () method 52 B fEsequence (J¥4)) #EER_ getitem () method, #%¥{tuk 2 n](E
Rt

A [EA A R] i for REIRIRF 2 HAL TR ZE— )P P HTT (zip ()« map O ..). @A ERD1E
[E15 | i A R iter () B, EEEZYARE—EERLS . SCEREE 7R Sk — A i
F1—ikii (one pass) HEH . FHERERRF, EHEA—EZPN iter O SATEMEIRIYM. for Bk
X H B EWREIE S, e R R 2 s B, H AR A B .
s Bliterator ([EVL#8). sequence (JEH) Flgenerator ([EVERE),
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iterator ([E/{t2%)

—fl TR 4 EEHEY EA A _ next_ () method (8 244 T BLEL TR next ()
GRF I E R S TEE B R SRR, Bl €r5]%8 sStopTteration filsh. BRE, %EUCERY
PREB I, MAEMEE _ next_ () method fifE—LIFNY , #HH &K 5[%F StopIteration,
REFUEA MM __iter_ () method, E&HEHENCEYIFAY, BroARMEIRZSEAE T ERD 2,
ELAT A K 22 o ) oAb T BV R 35 . — (R EEA B 41, 2 B £ [E (multiple iteration
passes) [WFEMG. —HARYM (52 1ist) ERRRFEELES iter () AT for i
B, #eEAE—mEammERss. fHERS RS (ZRES) B, HehEEn—mEL
BB F— e T ESC S, AR AR A A g

1 typeiter SCH AT DAFREN B 2 il
CPython F¢fEANEI:  CPython [EIR R4 —HA Erigdr [[EMUENA/EFR __iter_ () BEMBLE.

key function ($EpHX,)
8t bR 2B 3T R 2 (collation function) & —fE AT IFAY (callable) PR, ‘& € [ml 8 —1 A HEJT (sorting) B
FEJF (ordering) M. BIA, locale.strxfrm () ¥ AREIE —{8 1 i e o HE w10 A HEF 8

Python HiiF 2 T H., #4532 DA R A A T Rl P 80 A X BEMEdE nin ()« max () .
sorted(). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

B AR T DA S E SR . B4, str.lower () method W] RAFEEIAS 4 K /NES HEJT 1 4 R
Ao B, —MERAET UE lambda ER AW, Bl lambda r: (r[0], r[2]). Fibh,
operator.attrgetter (). operator.itemgetter () fil operator.methodcaller () Eﬁ]

GRS AR X (constructor). B AT ESLANGE SR X 61, w5 2 EWTHET .

keyword argument ( B3 [%))
s Flargument (3]38).

lambda
B —expression (GEER) FrALSI—HE 44T ERR, (inline function), 5% B AT R . 757

lambda PR EEYE 2 lambda [parameters]: expression

LBYL
Look before you leap. ( = JM&FT.) 150 i 5 A% Srye e f Ty sk 2 4k 2w, ARSI R0OEE R, &
T A ELEAFP Jr XTE R, B EMFRa A T2 1 £ BRI,

2 irais T, LBYL aUa7E (=180 1 T#&47) 2 M5 T EWE 4 (race condition) 1)
B BIANDARAEES if key in mapping: return mappinglkeyl, WRZ—ME#ATEAEH
ZAROAEEIR ZHT, W mapping FRERR T key, RIFZAEASHL € R0, 12 (0 R RE AT A 85 (lock) Bl fifi
EAFP % il 7 AR ARIE]

list (#i51)
—{l Python [Elidf)sequence (J¥51). EVEERH T2 list, & HEEHRIHALTE S h iy —{H[H51 (array)
MG — (A #4553 51 (linked list), [RIEFFIROCER 105 TR 2 O(1).

list comprehension (& %1% & E )
— T 2 g HL {7 5] PP ) A R A n 2, (5 P A SR DA— 1 list [ p 55 ¥k . result =
["{:#04x}'.format (x) for x in range (256) if x $ 2 == 0] @FHE—fFEE list, Hrp
f987 0 3] 255 & E(E), Fra B0+ /SO 8 (0x.). 1 F T4 BB IER . IRA I T, HI range (256)
W T TC R AR R

loader (%A Z¥)
—{H BEEF AR . T EE R —HAE) load_module () [ method (J7%:). #A B H 2
Blifinder (FAGgR) WIE. HZAMHFERE PEP 302, Bjitabsiract base class (5 HEREE) , #%2(E

importlib.abc.Loader,

locale encoding ([ I Zhi%)
7£ Unix |, ‘B2 LC_CTYPE &l EW gk, B PAH locale.setlocale (locale.LC_CTYPE,
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new_locale) RKE .

7E Windows |, B 2 ANSI A5 E (code page, flin "cpl252").,
FE Android 11 VxWorks |, Python i [f] "ut £-8" {EE] &I 4nfE .
locale.getencoding () W DA AREUS: [ 38 4 A

W5 2% filesystem encoding and error handler

magic method (k7 )5 ;)
special method ($5k5H) W—183EIE R R i .

mapping (¥Hi)
—HZAF, B SRR EE R, HLABE{ 1 abstract base classes (15 5L CHHE]) 11, collections.
abc.Mapping B{ collections.abc.MutableMapping ff 3§ i B method, #&i ]t FE dict,
collections.defaultdict, collections.OrderedDict fl collections.Counter,

meta path finder (JCIEE=IES)
—MAL A #58 sys.meta_path Ifi [E ] finder (FH85). TCHICFRIRILLAEA B S48 % (path eniry
finder) #HB{EZ A .

B A TE R AR RGPS B AE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JciH[E])
—7& class /Y class, Class &8 A%E & g 57 —1# class 4 ff. — 1 class dictionary (F=#it), DA —1# base
class (FKME]) 5. Metaclass A% 08 M58, [E#SI#% class. KZEAY A A RERE
TR AR EAE. Python [RREZ AR S REEIE S H 5T metaclass, 414 354 oK
TEIL T H, (2T 2R, metaclass 1] DURAEEIR BEMMARE T £, EME s AR EEHEAAE
WM T AL A rE . BEEE . EEEAIEE (singleton), DA 2 HADAEH

B R AT DATE U % B v R E

method (Jji%)
—{RI7E class 2% B [Flgh 5 360 ph . An2E method fEEIEL class B4 11— BB Mg R0y, B S 4% i85 3%
T MBS Hargumen: (51%0) (51 BOBHYRE sel1f). #SE funcion (Ki3X) Finested
scope (FHIRVEHIIER) .

method resolution order (Jj 7. M IE)T)
D VERRATNE 72 A A R SR R S A T, base class (FLRKEE]) i@ )T . B Python F 2.3 JiT
HLEs I RS EE AR, S5 2(E python_2.3_mro,

module (Ei%H)

—{H &L Python 2 xUAG i) AL A% HEA7 (organizational unit) FMIF. BIALA — M 25, EUSEER
Python ¥{f:. KA e #E thimporting Bi#AE, HHAZ Python,

TS Epackage ().
module spec (FiZHBIF%)
—E % 2SS E, B RN EAAEZE Y import AH B &R, B 42 importlib.machinery.ModuleSpec
) — 1B
MRO
i 22 [Emethod resolution order (75 ¥EFENTIET ) o

mutable (W[5E47})
AT A B, BHERFEMN i O o SR SEimmuable (R EPT) .

named tuple (F%Ic4H)
fifift Tnamed tuple (47 7CA1) | J2HGE wple R ITAIFIS class, FLEH) W3] (indexable) JE3¢ 1
AT DA P42 J 1 SR A . e (E]EY, class 1 A] DA HAD AR 4
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5 [F g M Fl 2 named tuple, f33%H time.localtime () Fl os.stat () FE{HEMME. B—HH T2

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

4% named tuple 2 EIZHE] (W EF1) . 5637, —{# named tuple 18, 1] DAYE— {1 IE KLY class & FE 58
3L, B class 287K H tuple, HEF T AMAL (named field) RITT . 5EH1Y class 7] AT T4
T PA#E K H typing.NamedTuple &, AT DA A T g ek =X (factory function) collections.
namedtuple () A, BERAHIEIN T —LEHIMY method, 5 L% method W] fE & 7E T 5 s [FIE
named tuple 7, MEEFLHNT.

namespace (i %23H)
SR AE I . 4% S T2 DA dictionary (FHL) B ECVE. A WA, At K EVE a4 25 1
AP (78 method ) A BLAR I 24 251 . dv s 25 RS b7 1k A fa il ss, RSB IAH AL,
W, izl builtins.open Hil os.open () it e MY fiv 4 23 W A1 B . i 4% 25 ] to s vh B
Tl [ A R W B AE B — R pR X, At vl s Pk v #st . BN, %5 random.seed () B
itertools.islice () AHHEHIFE R, SRS EEH random fil itertools MHAHAEEE,

namespace package (i Z23IMIE:)
—{{il PEP 420 package (£1}), ‘& HB1EE)I T2 (subpackage) [ —{H 254 - fiv 44 25 HI &4 1T REEA B AL
fodorik, T ELAMAREE PRI (Hregular package (EMEN), HEEMEEA _init__.py
B RS

w2 Emodule (Fi4H) .

nested scope ( HUREMIR)
fiE(E)22 I8 Mg 7E 3% (enclosing definition) H B8 B HE f1 . SR PRIE), — 1 pR 2C USRS o o) — 10 el =X P g
EF, HIeMaeE2 RNl r sl SR, fERREETN, SRE IR RN 2 R, T
VR . [tk s s e e B (B VP I b sl B A [ Bk, At S R 7 At 42 245 T PP R L
FBEAN. nonlocal Z#H¥INEVEREEITE A

new-style class (1A %i[E))
— W8 4, BRI BIAET A W class P48 U 1Y class &G 7658119 Python fiR A<+, HUAG Hr=C
class A BEf# i Python BB ). ZAKIMTIEE, B2 slots . fiR4E (descriptor), J&E (property).
__getattribute__ (). classmethod (ZHEIH ) F static method ([EIBEH ).

object (#1})
HARE (BrHuE) EieRMATE (method) MEMIERL. B HRIEMnew-style class (X HH(E])
M %% base class (FEHEE]) .

package (1})
—{[fl Python f¥jmodule (BigH), B0 AR S TH4H (submodule) 52 EFI) 1244 (subpackage). 7 I
ME, e A __path_ JEYER—H Python .

syt Eregular package (IEBIEN) Fllnamespace package (fy4 25 HEMF) -

parameter (Z4)
T function (PR =X) B method & 3% 1 Y — 1 iy 45 B 8% (named entity), T 45 P 3% pR X R [E 3 52 19—
Wargument (51%), sERLEE N2 M5 3. HAH A2 SoE
* positional-or-keyword (v B8 ) F5IH— (W] DAd e 12 F B2 AEE M 48 5 7 | SR n 5 [ 4.
1622 B TR, BIAnbA Ry foo F bar:

[def func (foo, bar=None): ... ]
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* positional-only (PEBRNOZE): FaM]—E e+ I AL E B ity 5 [ B fERERM S HIIRT U E
—f8 /o0, WURT PATERZ T OUHI T E SER O E 2 8, HIANLAR ) posonlyl 11 posonly2:

{def func (posonlyl, posonly2, /, positional_or_keyword): ... ]

o keyword-only ({EBREAGET): 50— N GEARR S F bk 5 | . fEm=UE sz #d,
AT 5 B 0 B 2 B (var-positional parameter) B(@ HLALRY * S0, kAT DATE AR )7 & FefE R
B F28, HIMPATIA kw_onlyl 1 kw_only2:

[def func (arg, *, kw_onlyl, kw_only2): ... ]

* var-positional (fEREWHAIE): FEW]—RREVMERF AR R A8 T | B (TEC W 2 Mok Z
WAL ES 2 Ah) . BB EREHS WA R T 8L ~ AGERN, BIILAT args:

[def func (*args, **kwargs): ... ]

* var-keyword (ALFWCRBHHET) : EWINT PRI T BB #7518 (TEC U 2 =2 )
MBS T5 M5 . ERSURERTEH S WA T E b o~ AGESR), Bl L m#sl i

kwargs,
ZWOTOAE IS | U B A SO R, U n] DAE)— S8R P i | e i TELRA

%%Zﬁﬁf%%[ﬂ@argumem (%I%() @%E N ﬁﬁﬁﬁ%#ﬁ‘:J%I%i%n%%ﬁZ FEE:‘ Egﬁ\ inspect.Parameter
class, %X € &LZFfi, PAN PEP 362,

path entry (¥4#5iH )
teimport path. (3| ABAE) 0 (ERIE, Miparh based finder (GERBAERITMER) Fr2% ZAIRAT
$32 import HOKAL,

path entry finder (4750 H =B 2% )
W sys.path_hooks Hf{—1{f A FEIYH{4: (callable) (7 BI—1{f path entry hook) Fit [a/E i) —F& finder , &
FE AT PA—(fpath entry g PR .

B A R AR TE B A2 BEAE Y method, 752 (F] importlib.abe.PathEntryFinder,

path entry hook (pP&f%1HHTE)
1t sys.path_hooks F|FH 1) —{@ AT FEIY ) £F (callable), 7 & FN3E AATHE — 8 F¢ & Bpath entry g
PR, R B parh entry finder (B{IRIHH FARA) -

path based finder (J%Ji %15 =525 )
FEFRHY TUAAE F 48 82 (meta path finder) Z —, "B fE—{fimport path F1 {82441

path-like object (FHPRISHI1E)
—HRE R RGBSR B ] DR — R B8 str 5 bytes Y1, s —E
{E os.PathLike WEMYE. BB os. fspath () K, —fZX% os.PathLike W ERYE
A A EEIE] str 8 bytes R R FIKEE; 1M os.fsdecode () M os.fsencode () HIAMEIR H R
MR str K bytes B % . H PEP 519 3] A

PEP
Python Enhancement Proposal (Python 34[EJ$222). PEP 22—k #HERA 3044, B REE) Python #HBEIR L%
#f, B2dHA Python [1)—H# D) REE % DI RERIFE 7 FIBEEE . PEP JER% BLPL L R B4R B i DA S e b2
ZEIRENEE R

PEP (77AE H I, R MEE GO fEAHE S . AL B A S B R A 7 RE . DA E A Python
ozt EsR ), S B AAY 3A%H] . PEP (Ol st Dy M B S .
#2([E PEP 1,

portion (%))

TR —HE AR (BT R AE—MH zip B ) , (B LA SR AEH (M iy 25 M £ (namespace
package) F FTERK, 4NfF PEP 420 FPESR.
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positional argument ({3 ¥4 5|4

52 (Flargument (5]35).

provisional API (¥47 API)

W4T APLIZHE, FEAE o ORI [ SR AH 251 (backwards compatibility) SR, #CRBEHERRY APL. BEZR
RO, HREEMutoREE T, M EERafERmEE, HRE oA BRERBE,
ARG Bl R A A I S (=R RN . S IR b U AP
A BIR B B R AR Pt ga s, B4 g8,

g A 4T AP, [ AR S T W iE [ RENRE TR — M B, 1)
SREr T ek — 1 AR A A R E DT %

T2 {1 30 A (A5 v o =X, B O TR TS BT A, T S R AR ) I P 25 B A R R A et Bl et . 7
2[F) PEP 411 T B 240 .

provisional package (¥11£:1k)

st [Flprovisional API (%47 API),

Python 3000

Pythonﬁ-x FHVA R ERE (RAAETRIER, H WSS 3 MW R EE AR 2, ) 1 m] DA 5 [
[ Py3k].

Pythonic (Python JEUK& )

—AAREE —BeAE A, M T Python A BReH S IOEIRE, TS (LA RO
TR, B4, Python i Wy —MEEE ML, REH—Mror Bk, #—@ETERD I
TCRMEATEIE . 2 HARE = DE SRS AR, I A4 Python (¥ A IRF 6 6 — (L (E
WA A

-
for i in range(len(food)):

print (food[i])

HBZN, AR IAEERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (Pl %F5)

— i [ RE ], BRI AV TR R A b E 61 class, BRa(E method Y [ %
&1, 40 PEP 3155 Wiy iE s, R TR class T 5, FR5E 24 REELECY) (144 FRAR T -

p
>>> class C:

class D:
def meth (self) :
pass

>>> C.__ _qualname___

YCV

>>> C.D.__gualname_
IC.D'

>>> C.D.meth.___qualname_
'C.D.meth'

wRGRALAHRE, T ATRE & & (fully qualified name) j& F7R %A SE R B A B AR, AR AR
LM, Hlil email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email .mime.text'
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reference count (Z2W314)
R — Y 2 BRI 2 BT R SR, B a9 RAECE (deallocated). A
e TR (immortal) | [EIHEA A € ool 8 i 2 st ., R GE RN SRR E. 21K
FHGE #AE Python RS A A F|, (HEEZCPython TAEMN — B #ICER . RS W] DARE Y
getrefcount () PREAREME—RERE P10 2 BEH.

regular package (FHI£F)
—E S package (), BlI—@EEA _init_ .py HEMHIE.

Wt Flnamespace package (f44 25 BB .

__slots__
e class [ERRA—{i &5, B h B E S B ORI 2H, DAIEBRECBI dictionary (L), AREHIA RO
o MESRRZ TR, (H A B DO, S DR BR 4 IR AE — Rl /R S PR 9 (memory-critical)
(i AR e KB I 5 G .

sequence (J3E41)
—{@iterable (FJEMCHIPE), B getitem () special method (HFFkH%), (R8RS K T 1%
ERCRIITCEGEI, EEFET —M__len () method K[ 7y B . —E7E)T 5 8E a4
list, str, tuple fll bytes, R, MR dict WHIF_ getitem () M _len_ (), HE
P (mapping) A28, BRIEEA %05 s 68 FAT B immuiable S8, A 3.

I £ H IEHE(E] (abstract base class) collections.abc.Sequence 3% 7 — i 5 & & 09 A,
EIAE E getitem () Fl__len (), BT count (). index (). _ contains__ ()
Ml__reversed (). EENIERNEAMAE, W LAEH register () #ARMEE. ELBRF
SIIYER SO, w5 R PSR

set comprehension (#4455
—FEZE M, AR AT B 1 b g AR R A e 3, (K B R A5 SR DA set [m] .
results = {c for ¢ in 'abracadabra' if c not in 'abc'} €FAE—({FF set: {'r",
'd'y. W2ER R REEFENET.

single dispatch (¥.—Jd))
generic function (JZZIpRR) PHREM—RIE, e, FOMEMYBEIRR SR 5| B R(E.

slice (YJ})
— {1, BB S Bsequence (7)) WHE—35 . B —BYI A B9 2 AT 5T (subscript
notation) [], ZEA M MET, AAEMF L HMEME, Flil variable_name[1:3:5]. {EFEE
(M) FroEmElRs, e slice Y4,

special method (¥55%J5i%)
—TE &4} Python [ EyRFIY Y method, FABFIERERIEINATHRER, Hlanhniki. ST method i) 4§
e BHEE A4S A Wil T IREl. Special method 7845 7% 7 i% % AR A #EAIEIRH

statement (JiiA)
PR (suite, —(EFEMG [EM]) PE9—5. BRI PUE—{Rlexpression (FEE ),
WESHEEE (Hlinif. while®for) WEEEHEZ —.

static type checker ([FJEXIFIRAES)
@ Python FE2UASEI TSNS LR, REEIRHEE R, B2MH TAREMRMATE. HikzE2(ri
7= (type hints) DA typing #4H..

strong reference ([F/Z)
1 Python [f) C APL 1, [FI12 FUZ SIS IR, P ERA %2 BT Es . 8 2 IS
WBIFI] Py_INCREF () H#fHE2 M. [ER2 MiEEiR Py_DECREF () BRE2 K.

Py_NewRef () pRaA] R E . — W LHE2 . @E, 70E B E2 EAE R b, wELEZE
2 [N py_DECREF () PRz, PAEHGER—H2HE.

Fik2Elborrowed reference (2 MR).
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text encoding (3L )
Python H [ 5~ Ef 22— Unicode 2L (code point) )55 (#i[EFE U+0000 -- U+10FFFF 2 [H]). #Efd
FEEE L R, B AT IR E— A e AT 51

ﬂ%‘r*ﬁl?%f?ﬂ%&ﬁ%ﬂ?ﬁﬂ, FRE) T4, A7 7040 7 5 88 v % - ep U RRE) [R5
(decoding) |,

A ZREARIFI SCTF P PSR A (codecs), EMBESRE [0 Mis 1.

text file (SCTRER)
—E BRI B A st PRI —ARlfile object (FEZPINF) . BH, CFHEEE LR FH o5 A
[ &AL (byte-oriented datastream) [F€r [ B i Hlrexs encoding (SCFHifl§) o CFRERMIBITH: PALF
B ('rrEk 'w) BEIAEZE. sys.stdin, sys.stdout PAK io.StringIO BEH.

2 Ebinary file (ZHENAER), B2 —AEEEREBNE A8 1504 $ 1 (bytes-like object) IR W)
4,

triple-quoted string (= 5| 9EF)5z)
A =555 () S5 158 O) MEERRA M8 . 8RS MEEE FALER 351 555 o A3
NG, (HERFFZEEAE, B RA A, SR n] AZE 7 P 5 A BEE] (unescaped) fY#5|
SERIEES 98, M HEMAS T 8 A #4850 (continuation character) 5t FI AFS#R 24T, &M EMAEMS
(A -5 R E .

type (Z[E)
—{ Python ¥ (EIEE T & & HERE W F: SEpEa —MmaE . — @i 3E T AR
B __class__ BHAAEEL, BPA type (ob7) AR,

type alias (JU[EIE%)

—(EBIEI [ 3657, A BENS & 44— ER(E)RF (identifier) SR

HFE)4 E R E R [EIR 7 (type hing) RAG . BN

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplelint, int, int]]:
pass

.

ADARSGERK, BEEA AT

Color = tuple[int, int, int]

-

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

#2[F] typing Al PEP 484, 45 IWINRERHEA .

type hint (ZI[ElHEA3)
—TMannotation ([EfE), EFE—MEE. — class J& ok — {0 b8 =X it 22 ok (o] 8 A TR L (ED.
5

BIER R S ey, A2 9% Python IRy, HEMEHE &2 [Fl# & % (static type checkers) R4
[EJfE1# B IDE 52 i X Al 4% (completion) FIE# (refactoring).

AIEEAH. class JEEFIRE (R & Wit s) MBERR R, #50T DAMH typing. get_type_hints ()
RAFHL

w2 typing Fll PEP 484, A I IhREMIEA

universal newlines (3fi)HI[ElfT5C)
— T i w8 SCF U (text stream) [ 5K, @ AR Ir A B G [E)RRE)E]-— A7 B &5 )0 Unix 47 RBAEH] '\
n'. Windows &% '\r\n"' FI & Macintosh &% '\r'., #52([F PEP 278 1 PEP 3116, DA K& A
bytes.splitlines () W&,

169


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0278/
https://peps.python.org/pep-3116/

The Python Language Reference, &[] 3.12.3

variable annotation (%ZI([FIF%)
— {5, class B M annotation ([EIRE) .

(R 8 Bk class Py, RO IR :

class C:
field: 'annotation'

SEWERRE B R EWR T (type hint): G0, SRS BEH GRS int (CBH) E:

[count: int = 0

s B FVRR B REYEAE AT 2 09 IR A5 &) Bl AR f R

#52([Efunction annotation (RERE) . PEP 484 Fl PEP 526, ¥& HWIhgemdiik. BAERNREE
Bk, 72 [E annotations-howto .,

virtual environment ([FJ3E5aEs)
— 1 1% 1 B B (cooperatively isolated) [ ¥4 TEI S, AERHE Python (%) I 2 Al i Fi #2205 DAL AT 8]
Python ##[EVEF:, i A G [H —(8 R &0 _L#EA T HoAh Python JE A2 A7 EEAE T8 .

Witz venv,
virtual machine ([E5ERERS)

— 54 RS AT E AU B (computer). Python [ [FEEME 28 Er3 AT Hbyrecode (HiJCHLRE) 422 it
B AT .

Zen of Python (Python Z[E])
Python gt 5 R BT B0 51 35, HLEIAA B R FEARAN G GG = . AR AT A 7E 1 B Ui X T
REA [import thisl] FRIIE.
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APPENDIX B

BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

it
* Fred L. Drake, Jr., J§ilf Python SC{ T HAEM Al A K —FEB I EIA 1ERS ;
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx #¢//#) Alternative Python Reference #1#| 1 #1521 F & .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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apPENDIX C

C.1 &icio

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
REWFTAGE, HiyR/EE—ERE ABC RS B E . [F4F Python 15 T #FZ K A HAL A E L, Guido
e EEES.

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

BOREA BB F1n wEE GPL &% 7

09.0%F 1.2 A 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com 7§
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 2001 PSF 5
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =2
22 PAE 2.1.1 2001 £4- PSF 2
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#E): GPL AHZAEEIRFRIL/E1E GPL N #5[E Python. A% GPL, Fify ) Python FZHEHSH] DA 85 [E) & ik
RIHAS, AR A G 8 S IR IR . GPL AHZS I B HERLAS: Python WT DA% A HoA/E GPL T 85 [Efty ik
BRI (HEERERERIAT.

IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ERIE AT A

C.2 FANREMHLIEMFGXER Python I SHER

Python #CHFIEIA SR IZHE R B R PSF 42 AE &4

% Python 3.8.6 Filf, [EIWISCHhiyaisl, R AR, 298 HIZHE (dual licensed) i PSF #Z2HES
#1DA K Zero-Clause BSD 3% 4 .

AL Python H SRS R BLR AN R HE . S LR RENS & B SR AU — R i i . B E S8 4%
MR SERIE R, TS0 (E S a8 a9 42 HE f2 3038 .

C.2.1 ¥ PYTHON 3.12.3 §Y PSF 1% &1

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.3 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.12.3 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.12.3 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.3 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.12.3.

4. PSF is making Python 3.12.3 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.12.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

174 Appendix C. ;B3 E1i%E



The Python Language Reference, &[] 3.12.3

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.3, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.12.3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ) BEOPEN.COM B &

BEOPEN PYTHON BRVRBZHES K156 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.
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(R E—1)

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 ¥ PYTHON 1.6.1 g CNRI iR &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

BT 1)
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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.

C.2.4 ¥ PYTHON 0.9.0 & 1.2 gy CWI 1R{EEH

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 f}* PYTHON 3.12.3 [FlE3 442X &/ ZERO-CLAUSE BSD i%1E

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #My(IIBkAS AR 1 B BN
A S AR SE I I G BEESET B, 5% JE Python ST B EDAG 5 =y B

C.3.1 Mersenne Twister

random 4 JiE N ) _random C ##% 78 #2 =L & 7T PA http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html f F#REIFEERAFERE. PAN 2 FEGRA SR sg g -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE BZ (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEE ¥ socket JRIE

test.support.asynchat fl test.support.asyncore FAA SR :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. #uyFlakaeny iR g RBUM 179



https://www.wide.ad.jp/

The Python Language Reference, &[] 3.12.3

C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 #{TIEN

trace B W& DA
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode &E=

uu AR AL AR RN -

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 ZEimig gy

xmlrpc.client BALEE AN

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

BT 1)
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

(M L—H)

C.3.8 test_epoll

test.test_epoll FAHM S PATEMN:

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 MLAL¥SHA kqueue 7 MIAL {5 LA A :

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

BT 1)
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(M L—H)
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {52540 % Marek Majkowski’ 37 Dan Bernstein [ SipHash24 {2 EAE. BOSAT
B

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Hi dtoa

Python/dtoa.c R T C [ dioa Fl strtod B, FARAG C AR B 17 B M 2 5 B AEE). %A%
L 2f1H: B David M. Gay 8T IR ZHEZE, B BAER] PASE https://web.archive.org/web/20220517033456/http:
/lwww.netlib.org/fp/dtoa.c F#. 2009 4 3 H 16 H s 2= 04 IR iA 2265 DA URE B RZ Y -

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

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.

*

BT 1)
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(M L—H)

*

***********************************'k***************************/

C.3.12 OpenSSL

A2 OpenSSL e XA HAE3E R A M, W hashlib, posix. ssl. crypt Bl & € A4 THRHE
IEAh, Windows FI macOS fJ Python 44 f2 5 n] fE 40 & OpenSSL R sURHRGEIA, B AT Mt AE i [E]
OpenSSL #ZHERYEIAS . %77 OpenSSL 3.0 JUAN DA K i AT A (4 SE B A Ui ] Apache R AT v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

BT 1)
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"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
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

(BT —1)
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the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

Disclaimer of Warranty. Unless required by applicable law or

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,

(M L—H)
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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

(M L—H)

C.3.13 expat

BRAEfE B pyexpat JEARFREE ——with-system-expat, #HREHFTEH—MHEE expat FIHHE ]

AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEAE# B _ctypes BAUK N _ctypes AR EE] ——with-system-1ibffi, HHIZETEH
— S Tibf R A% i A e

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

188 Appendix C. ;G EI{ZE




The Python Language Reference, &[] 3.12.3

C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

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

KrAEfE 73S decimal BiZHJE T _decimal C AR EE ——with-system-libmpdec, 75 HIEtE
A6 F—fHE)Er libmpdec bR (14 Ell A S 7

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

BT 1)
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|sXEH

test R HH C14N 2.0 HIFAEM: (Lib/test/xmltestdata/cl14n-20/) 24 W3C #8uG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgzz, H 2R 3-clause BSD 1% figh 2% (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,

this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the original copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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.
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C.3.19 Audioop

audioop 1 &H {# il SoX HZE Ry ¢771.c i E FHIFE R . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEPEACHD 2 Sun Microsystems, Inc. f)7 fit - il JC R BT o JH 7 AT DASE DL el A2 st P AR i
TRt .

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING
THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

PR Sun JEACHS AP B AR 32 H 9 H. Sun Microsystems, Inc. 34 U4 PRI . HESE . &
A

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEALATRE SR Sun Microsystems, Inc. JRXHEAIS A BRI s FOMAERRRIG . (08 R R 221
B, IR Sun CUBEAIRT A 4 K

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BEHIHMNEIZ ¢ uvloop 0.16 Hl IR A, HAELH MIT SZHEACHEE:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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APPENDIX D

=
i
|mit
If

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2023 Python Software Foundation {3 & —HJHEF] .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .

SERMR R G 2 05 .
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ERFHIEF
..., 155
ellipsis literal ([Efi%E) ,20
string literal (F&E¥ %) ,10
R, 120
v(E55)
string literal (F&E¥H) ,10
- ([E%)
binary operator (ZTE&EZEF) ,92
unary operator (—LEEF) ,9I
bo(HESR)
AN F BEH, 12
()
attribute reference (BM %) ,87
AHEE B, 15
" (#595%)
string literal (F®#¥ %)
FHEEH

)

, 10
string literal ( : , 10
¥ (GFFR)
comment ([EIf#) ,6
source encoding declaration (R4
E%) 76
s (FE4%)
operator (EEF) ,0I

augmented assignment (¥[EIEE) , 101
& (F9%)
operator (EHEF) ,92

augmented assignment (#[EIR{E) , 101
O (E#95%)

call (9) ,88

class definition (M[ElE %) , 128

function definition (@i‘i%) , 126

generator expression ([El4 #E&EH ), 82

TTH E 7w, 80

TEE B AEF &, 100

* (E%)
function definition (B E%) , 127
import statement (B AM#AIR) , 107
operator (EZF) ,91
A expression list (BEERX&E7|) ,97
B R L 89
A RE EAZFI K, 100

function definition (R ZE%) ,127
operator (EEF) ,90
A L 89
AT BT, 82
* k=
augmented assignment (¥[EIRME) , 101
* =
augmented assignment (H[EIE{E) , 101
+ (%)
binary operator (ZGEXEF) ,92
unary operator (—LEEF) ,91
+=
augmented assignment ([EIE({E) , 101
, (3E%8) .80
argument list (B|#%# %) ,88
expression list (FERXFFK) ,128
expression list (BEERX &%) ,81,82, 97
expression list (EERXF %) ,103
identifier list (#EF9EFE) |, 109
import statement (FABEHAR) , 106
parameter list (ZEF|K) , 126
slicing (#1k) , 88
W FHEER, 82
B AR F & A, 100
with statement (with B®#R) ,116
/ (#E)
function definition (BRE%) , 127
operator (EZF) ,91

operator (EZEF) ,91
//=
augmented assignment (#[EIR{E) , 101
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/=
augmented assignment (#[EIR{E) , 101
0b
integer literal (EZH¥H) ,15
0o
integer literal (E#EH) ,15
0x
integer literal (E#Z¥EH) ,15
2to3, 155
(5 %)
annotated variable ([EB##) ,102
compound statement ([El& &), 112,113,
116,117, 126, 128
function annotations (& R[EFE) , 127
lambda expression (lambda #E&E ) ,97
slicing (1K) , 88
AFHET K, 82
AR B, 12

= (F%ER) 9%
i (29) L 111
< (A)

operator (EEF) ,93
<<

operator (EZF) ,92
<<=

augmented assignment (H[EIRME) , 101
<=

operator (EEF) ,93

operator (EEF) ,93

augmented assignment (¥[EIEE) , 101
(%7)

assignment statement (FEHERR) , 100
class definition (MEEIE%) ,44

for help in debugging using string

literals (BT B ¥ HEATRE) |12
function definition (BRXE %) , 127

B R, 88
operator (EEF) ,93

function annotations (B R[EE) , 127
> (k)
operator (EHEF) ,93

>=

operator (EEF) ,93
operator (EHEF) ,92

>>

>>=
augmented assignment (H[EI{HE) , 101
>>>, 155

e (%)
class definition (¥[EIE#) ,128

\N

\n

\r

\t

\U

\u

\v

\x

A

pu—

function definition (BRXE %) , 126

operator (EHF) ,0l

(FH9%)

list expression (B EERK) ,81

subscription (T4&) ,87

TR B AR B &, 100

(R #HE)

escape (BkE)F751) ,11
(BkE)F5]) , 11

(BkEF3) |11

(k[EF31) |11

(BkEF71) , 11

sequence
escape sequence
escape sequence
escape sequence

escape sequence

(k@®)F5) , 11
(BkEF3) |11
(k@)F5) , 11

escape sequence

escape sequence

escape sequence

(BEF7) .11
(HEF35) .11
(BkEF7) , 11
(BEF7) .11
(%EF35) .11

escape sequence

escape sequence

escape sequence

escape sequence

escape sequence
(FENF5E)
operator (EHEF) ,92

augmented assignment (#[EIEME) , 101
(RE])

HEAEE o, 15

identifiers (#[F%) .9

__, identifiers (#[E#) ,9

abs___ () (object 975 i%), 51
add__ () (object 075 i%), 50
aenter__ () (object 497 i%), 56
aexit__ () (object 897 i%), 56
aiter__ () (object 897 %), 56

all  (VEEHBEM) , 107
)

and__ () (object 847 i%), 50

anext__ () (agen 897 i%), 86
anext__ () (object 87 i%), 56
annotations__ (function &% %), 25
annotations__ (HABM) ,24
annotations__ (#ALEM) ,28
annotations__ (B M) ,28
await__ () (object 897 i%), 55
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__doc

__bases__ (HEEMX) ,28
__bool__ () (object 897 i%), 39
__bool__ () (Mx&E) .49
__buffer_ () (object 8975 i%), 53
__bytes__ () (object 847 %), 37
__cached_ ,72

__call__ () (object 897 ik), 48

_call () (M#FE) .90

__cause__ (B4 EM) , 105

__ceil () (object 897 %), 52

_class__ (EWHIEM) ,29

_class__ (F#¥ cell) ,45

__class__ (H#4EM) ,40

__class_getitem__ () (object 84 48[E7 i¥), 47

__classcell__ (HF#4=MEE) ,45

__closure__ (function &4 /% M), 24

__closure__ (HRABEM) ,24

__code__ (function &9/ %), 25

__code__ (®REM) 24

__complex__ () (object 897 i%), 52

__contains__ () (object #9775 i%k), 50

__context__ (FlI4MEH) , 105

_ _debug__, 103

__defaults__ (function &4 % 1), 25

__defaults__ (®ERX)BMH) ,24

__del__ () (object 857 i%), 36

_ delattr__ () (object #97 i%), 40

__delete__ () (object 897 i%), 41

__delitem__ () (object #y7 i%k), 49

__dict__ (function &9 % ’Ti), 25

_ dict__ (@’V%T )

_ dict_ (;1 Bl )& )

__dict__ (#aEE) .

_ dict_ (’kg./% )

_dir_ (##EHE) .

__dir__ () (object é‘]?}‘i%), 40

_divmod_ ) (object 497 i%), 50
__ (function t4 B 1), 25

__doc__ (method #4553 1%), 26

_doc_ (BB M%) ,24

_doc__ (FEEMH) .,

__doc___ ( 1 40 B M )

_ (55}5./% £) .
__enter__ () (object é’]7y‘/3£:) 52
__eq__ () (object &9 %), 38
__exit__ () (object 8497 i%), 52
_ file_ ,72
_ file  (##EM%) ,28
_ float__ () (object 897 i%), 52
_ floor__ () (object 847 i¥), 52
_ floordiv__ () (object 497 i%), 50
__format__ () (object g7 i%), 37
__func__ (method ¥4 /B %), 26
__func__ (F&EEM) .26

_ future__

, 160
future statement (future H#HR) , 108

__ge__ () (object 447 i%), 38

__getattr___
__getattr_
__getattribute_
__getitem__ ()
__getitem__ ()
__globals___

__globals_

) (object 8975 i%), 41
(BB M) .40
) (object 87 i%), 39
) (object 897 i%), 39
(object 0y 77 i%), 49
(Heed o) L 36
(function 8% /% M+ ) 24
(BREM) ,
gt__ () (object 847 i%), 38

get__

__hash__ () (object 897 i%), 38
__iadd__ () (object 897 i%), 51
__iand__ () (object 897 i%), 51

_ _ifloordiv__ () (object 975 i%), 51
__ilshift_ () (object 897 %), 51
__imatmul__ () (object ¥57% i%), 51
__imod__ () (object 897 i%), 51
__imul__ () (object 897 i%), 51
__index__ () (object 75 i%), 52
__init__ () (object 897 i%), 36
__init_subclass__ () (object 8948[E)F %), 43
__instancecheck__ () (class 897 i%), 46

invert

__ipow__
__irshift_
__isub___
__iter_
__ditruediv___
__ixor___
_ _kwdefaults_
__kwdefaults__

int__ () (object ty7 i%), 52

) (object &7y i%), 51

ior__ () (object 897 %), 51

) (object 4975 i%), 51

) (object 8975 i%), 51

) (object 975 %), 51

) (object 8975 %), 50

) (object 0477 i%), 51

) (object 2975 i%), 51

(function &4 /% %), 25
(BXEH) 24

__le__ () (object 97 %), 38

_len_ ()
_len__ ()
__length_hint_

(object 84 77 i%), 49
(Bt trrik) 39
) (object ¥ 75 i%), 49

_ loader_ ,71

_ 1shift_

) (object W77 i%), 50

__1t__ () (object 897 i%), 38
__main___

module (##L) , 60, 135

__matmul__ () (object 7 i%), 50
__missing__ () (object 897 %), 49
__mod___ () (object 47 i%), 50
__module__ (function &4 /8 %), 25
_ module__ (method #4/B I%), 26
_module__ (FRXBEM) ,24
__module__ (FEBEM) ,26
__module__ (¥FEEM%) ,28

mro_entries
mul

) (object 897 i%), 44
) (object W97 i%), 50
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_ _name__,71

__name___ (function &4 /% %), 25
__name__ (method &4 /& %), 26
_name__ (BREM) .24
_name__ (FEBMK) ,26
_name__ (HAEME) 28
__name___ (’fﬁ/%%) , 28
__ne__ () (object 97 i%), 38

__neg__ () (object 97 i%), 51
_ _new__ () (object 897 i%), 36
__next__ () (generator 8497 i%), 84

__objclass__ (object 44/ 1), 41
__or__ () (object 57 i%), 50

_ _package_ ,71
__path_ ,72

__pos__ () (object 497 i%), 51
__pow__ () (object 97 i%), 50

__prepare__ (MBI %) ,45
__qualname__ (function &4 1), 25
__radd__() (object #37i%), 50

__rand__ () (object 897 i%), 50
__rdivmod__ () (object #97 i%), 50

_ _release_buffer__ () (object 897 i%), 53
__repr__ () (object 897 i%), 37
__reversed__ () (object 57 i%), 50
_ rfloordiv__ () (object 75 i%), 50
__rlshift_ () (object 8975 i%), 50
__rmatmul__ () (object 897 i%), 50
__rmod___ () (object 897 i%), 50
__rmul__ () (object 897 i%), 50
__ror__ () (object 975 i%), 50

_ _round__ () (object 8497 i%), 52
__rpow__ () (object 897 i%), 50
__rrshift__ () (object 857 i%), 50
__rshift__ () (object 85 % i%), 50
__rsub__ () (object 897 %), 50

_ rtruediv__ () (object 897 i%), 50
__rxor__ () (object 897 i%), 50

__self__ (method #4 /& 1%), 26
__self__ (FEEK) ,26

__set__ () (object 897 %), 41
__set_name__ () (object 897 i%), 43
_ _setattr__ () (object 075 i%), 40
__setitem__ () (object 8975 i%), 49
__slots__,168

_ _spec__,72

__str__ () (object 47 i%), 37
__sub__ () (object 897 i%), 50
__subclasscheck__ () (class 497 %), 46
__traceback__ (B4 BEHE) , 104
__truediv__ () (object 847 %), 50
__trunc__ () (object 897 %), 52

__type_params__ (function &4/ M%), 25
__type params__ (RXEM%) .24

_ type_params__  (HEEBEMX) ,28
_ xor__ () (object &7 i%), 50
(v (HEHR)
dictionary expression (FHEHZR) ,82
set expression (EA4EER) ,82
AR B, 12
| (#AF)
operator (EEF) ,92
|:
augmented assignment (¥[EIEME) , 101
~ (KR E)
operator (EZEF) ,91
REREH
PYTHONHASHSEED, 39
PYTHONNODEBUGRANGES, 32
PYTHONPATH, 74

HY

list (&%) ,81
TG4, 80

£ 5,80
trailing, 97

A

abs
built-in function ([EJE&R) ,52
abstract base class (£ & EH#FE]) , 155
aclose () (agen 897 i%), 86
addition (#m) ,92
and
bitwise (Tlfﬁ) ,92
operator (EEF) ,96
annotated ([E)#)
assignment (ﬂﬁﬂﬁ) , 102
annotations (%%)
function (®ER) ,127
annotation ([EJ#) ,155
anonymous ([ 4)
function (@ﬁ) , 97
argument (5|#) , 156
call semantics ("FwW#EE) , 88
function definition (BRE%) , 127
function (®E=R) ,23
arithmetic
conversion, 79
operation (#1E) ,binary (Zi#fr) ,91
operation (#fF) ,unary (—7) .91
array ([#%])
module (AL) ,22
as
except clause (fl4hF4) ,113
import statement (B AFERR) , 107
xeyword (Hi42S) ,106, 113,116, 117
match statement (EEERR) ,117
with statement (with F®=R) ,116
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AS R, OR #R, #WMHEERN,

ASCIT, 4,10

asend ()

(agen #47 i%), 86

assert

statement (FERR) ,103

AssertionError

exception (fl4h) , 103

assertions (Bi%)

assignment expression (JEZEERX) ,96

debugging (f4%) , 103

assignment (Fﬁfﬁ)

101

annotated ([FJf) , 102
attribute (BM#) , 100
augmented (.)

HEAER, 120

class instance (iﬁ.ﬁf? ) attribute (/&

M) ,29
class (#[E]) attribute (BH) ,28
slice (1K) , 101
statement (X)) , 22,100
subscription (T4&) , 101
target 1list (&%) , 100

async

keyword (B#£%) , 129

async def

statement (fK#&R) , 129

async for

statement (FEHR) , 129
7 comprehensions (/;rpl%;%:)

async with

statement (#R) , 130

asynchronous context manager (JE[ ¥ E3E

HHEE) 156

asynchronous generator iterator (3}5 [ﬂﬁ

B4 #ERE) 156

asynchronous generator (FE[EF(E4 )
asynchronous iterator (FFEFEHKE) ,

27

function

(BR) ,27

, 156

asynchronous iterable (3?@*}'@1{%#) s

156

asynchronous iterator (FEFFEIRE) ,
asynchronous—generator (3E[F F[EI4 &)

athrow ()

object (##) , 86
(agen 8497 %), 86

atom, 80
AttributeError

attribute (B

s, 87

B) 20,156

assignment (E:LFHE) , 100

assignment (BR{f) , class instance
EgH) 29

assignment (B{E) ,class (#I[F]) ,28

class instance (HEEIEH) ,29

class (#[E) ,28
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(#

deletion ([ElRg) , 103
generic (A ) special,20
reference (%) ,87
special, 20
augmented (i%ﬁ)
assignment (ER{E) , 101
await
keyword (B#£%) , 90,129
A comprehensions (F4EE) ,

awaitable (F&#&£4#) 157
B

b'

bytes literal (L m&L% %) , 10
b"

bytes literal (fLGAL# %) ,10
backslash character ()5(?4’?77]) ,6
BDFL, 157
binary file (ZiEfIfg %) ,157
binary literal (&%) ,15
binary (—i#fr)

arithmetic operation (#1E) ,91

bitwise (fZ76) operation (#4fE) ,92

binding (#5=)
name (%7%)
binding (%)
global name (%#4%) , 109
name (&%) ,59, 100, 106, 107
bitwise (fZ70)
and, 92
operation (#1F)

, 126, 128

or, 92

xor, 92
blank line (E Ei’]) , 7
block, 59

code (FR#) ,59
BNF, 4, 79
Boolean (##f)

object (##) ,21

operation (#1E) ,
borrowed reference (’Tﬁ)ﬂ%,m) s
break

statement (FE®RR) , 106,112,115
built-in function ([FZ &)

abs, 52

bytes (fLt#l) ,37

call (®F#) ,90

chr, 22

compile (#i3) , 109

complex ([El#) ,52

divmod, 50, 51

eval, 109, 136

exec, 109
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,binary (::Eﬁ) ,92
operation (#1F) ,unary (—i) .91
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float, 52

hash (?‘E) , 38

id, 19

int, 52

len, 22, 23,49

object (##) , 27,90

open, 29

ord, 22

pow, 50, 51

print, 37

range, 113

repr, 100

round, 52

slice (1K) ,35

type (&[F) , 19,44
built-in method (5%7‘7‘,/2)

call (®#) ,90

object (##) ,27,90
builtins (3%)

module (#£4) , 135
built-in ([F#)

method (j]'ff) , 27
bytearray (L T4L[EF]) ,22
bytecode (fLG#l#) , 29,157
bytes literal (T % %) ,10
bytes-like object (BT EHH) ,157
bytes (fLm#l) ,22

built-in function (E@ﬁ) , 37
byte (fLm#l) ,22

C

c, 11
language (3%) ,20,21,27,93
call
procedure, 100
callable (T =Ewy4y4F) |, 157
object (##) , 23,88
callback (=) ,157
call (=Fwy) ,88
built-in function (EFZZEX) , 90
built-in method ([EZ ¥ ) , 90
class instance (FEEH) ,90
class object (HEMWIH) , 28,90
function (®E=R) ,23,89,90
instance () ,48,90
method (F &) ,90

user-defined (f H|# £ %) function (&

x) ,89
case
keyword (B4g=F) ,117
match, 117
case 3,119
C-contiguous (C ELH) , 158
chaining (4#%F)

comparisons (H%) ,93
chaining (ﬁ%%ﬁ)
exception (#4h) , 105
character (¥%7) ,22,87
chr
built-in function (%@i‘) ,22
class instance (%ﬁ%ﬂ)
attribute (BM%) ,29

attribute (BM¥) assignment (B1{E) ,29

call (%¥™) ,90

object (##) ,28,29,90
class object (M[EMWI#)

call (¥Ew) , 28,90
class variable (iﬁ%%{) , 157
class (¥[E)) ,157

attribute (B#) ,28

attribute (JB¥) assignment (EKfH) ,28

body, 45

constructor (EHER) ,36

definition (E#%) , 104,128

instance (g4#) ,29

name (&%) ,128

object (##) , 28,90, 128

statement (X)) , 128
clause (F4) ,111
clear () (frame ¥y7 %), 34
close () (coroutine 497 i%), 55
close () (generator ¥y 7 i%), 84
co_argcount (codeobject #4 /& %), 31
co_argcount (BRBEWHEM) ,29
co_cellvars (codeobject /% %), 31
co_cellvars (BRBHHBEMKE) ,29
co_code (codeobject #4 /8 1%), 31
co_code (BABmHHBEN) ,29
co_consts (codeobject 4/ %), 31
co_consts (BXBEWEEM) .29
co_filename (codeobject & /5 1), 31
co_filename (RRXEBYHEM) ,29
co_firstlineno (codeobject #y /%% %), 31
co_firstlineno (BABHHEENKE) ,29
co_flags (codeobject & /& %), 31
co_flags (BRBEMHEEM) .29
co_freevars (codeobject ) B 1+), 31
co_freevars (BABHHEBENME) ,29
co_kwonlyargcount (codeobject 4/ %), 31
co_kwonlyargcount (FREHHEHEBERE) ,29
co_lines () (codeobject 8975 %), 32
co_1lnotab (codeobject t /3 1), 31
co_lnotab (BAHBWHEEM) ,29
co_name (codeobject % /8 %), 31
co_name (BABHHEN) ,29
co_names (codeobject #4 /& k), 31
co_names (BRBEMHEEME) .29
co_nlocals (codeobject #) B 1+), 31
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co_nlocals (BABYHERBENKE) ,29
co_positions () (codeobject ¥ 7 i%), 32
co_posonlyargcount (codeobject # /8 1£), 31
co_posonlyargcount (FRXBEHHEEM) ,29
co_qualname (codeobject # B 1+), 31
co_qualname (BRBEHHERBEMKE) ,29
co_stacksize (codeobject t4 /8 1%), 31
co_stacksize (BRBHHEEMK) ,29
co_varnames (codeobject # % %), 31
co_varnames (BB HEEME) ,29
code object (ﬁi‘%%ﬁ) »29
code (FR4#)

block, 59
collections

module (H4H) ,22
command line (#4%]) ,135
comment ([EIf#) ,6
comparisons (H%)

chaining (4#%) ,93
comparison (%) , 38,93
compile (#4i3%)

built-in function (%@ﬁ) , 109
complex literal (%(T%"%() , 15
complex number ([El#) ,158
complex ([Fl#)

built-in function (FZZR) ,52

number (%{?) ,21

object (##) ,21
compound (é\)

statement (fK&R) , 111
Conditional (#&#=R)

expression —-- £k =R, 95
conditional (1',%’%—%—?&)

expression —— Fik#, 96
constant (%%) ,10
constructor (Z#HER)

class (#[E) ,36
container (&%) ,20,28
context manager (FEHEEHEAE) 52,158
context variable (¥ ##) ,158
contiguous (EAH) , 158
continue

statement (HEHRR) , 106,112,115
conversion

arithmetic, 79

string (&) , 37,100
coroutine function (BHEER) , 158
coroutine (H#42) , 55, 83,158

function (@ﬁ) , 27
CPython, 158

D

dangling
else, 112

data (&#) ,19

type (E[F) ,20

type () , immutable —-- RE & 44, 80
dbm.gnu

module (##1) ,23
dbm.ndbm

module (#£#1) ,23
debugging (FR4)

assertions (#i%) , 103
decimal literal (+i#fr¥3%) ,15
decorator (ZFEAF#E) ,158
DEDENT token (4#4EE) ,7,112
def

statement (#R) , 126
default (FE#)

parameter (£#) value (ff) , 127
definition (F %)

class (H[E]) , 104,128

function (=) , 104,126
del

statement (PE#R) , 36,103
deletion (F?r‘)

attribute (B#) , 103

target, 103

target 1ist (#7%]) , 103
delimiters (@A 5E) , 16
descriptor () ,158
destructor (EHEZR) , 36,100
dictionary comprehension (FHiE&HEH) ,

159

dictionary view (FHAp4H) , 159
dictionary (F#) ,159

object (##) , 23,28, 38, 82,87, 101

#FA, 82

27,82
division (}) ,91
divmod

built-in function ([ElZ &) , 50,51
docstring ([EH &) , 128,159
documentation string (XHF &) ,32
duck-typing (B FA[E]) , 159

E

e
REEE B, 15

EAFP, 159

elif
keyword (Bl#gx) ,112

Ellipsis
object (##) ,20

else
conditional expression (EHEZER), 6
dangling, 112
keyword (HI4£3) ,106, 112, 113,115
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empty (&H)
tuple (JT#l) ,22
encoding declarations (source file) (#
wmEE (R E)) .6
environment (3#) ,60
error handling ($§3%K#) ,63
errors (%£3%) ,63
escape sequence (BtEF7) , 11
eval
built-in function ([FJZZR) , 109, 136
evaluation
order (JE)F) ,97
exc_info (sys ##lwH) ,34
except
keyword (B#t5) ,113
except_star
keyword (B#EF) ,114
exception handler (fl4NRIEH) ,63
exception (f4h) , 63,104
AssertionError, 103
chaining (&%) , 105
handler (JREEZ) ,34
ImportError, 106
raiseing, 104
StopIteration, 104
exclusive (HE41)
or, 92
exec
built-in function ([ElZEE=) , 109
execution model (#HATHA) ,59
execution (#47)
frame, 59, 128
restricted (%) ,62
stack ([E]) ,34
expression —— Xik#, 79
Conditional (&) ,95
conditional (#&#=R) ,96
generator ([El4#) ,82
lambda, 97
list (7)) ,97,99
statement (#R) ,99
yield, 83
expression (EEZR) ,159
lambda, 127
extension module (FEHAL) , 159
extension (#7%)
module (#4l) ,20

formatted string literal (#RLFHEF
%) .1
f-string (f F&) ,159
f_back (frame &4 /8 %), 33
f_back (frame BM#) ,33
f_builtins (frame &4 /8 1t), 33
f_builtins (frame ) ,33
f_code (frame 49/ %), 33
f_code (frame JB) ,33
f_globals (frame 84 /% 1+), 33
f_globals (frame BM) ,33
f_lasti (frame 89/ %), 33
f_lasti (frame BH) ,33
f_lineno (frame 849/ %), 34
f_lineno (frame EM) ,33
f_locals (frame t4 /& %), 33
f_locals (frame BM) ,33
f_trace (frame 89 /8 %), 34
f_trace (frame B) ,33
f_trace_lines (frame &9 % 1t), 34
f_trace_lines (frame BE#) ,33
f_trace_opcodes (frame # /% %), 34
f_trace_opcodes (frame B#) ,33
False, 21
file object (FEZWH) ,159
file-like object (M ZE4H) , 160
filesystem encoding and error handler
(EEAARB R RERR) | 160

finalizer (Qf\%lﬂ—@iﬁ) , 36
finally

xeyword (BI4£3) , 104, 106, 113, 115
find_spec

finder (¥ &%) ,68
finder (F# %) ,160
finder (¥ F#) ,67

find_spec, 68
float

built-in function (%@iﬁ) , 52
floating point literal (FEHEH) .15
floating point (V%)

number (#F%) ,21

object (##) ,21
floor division (1 FEUEKRE) , 160
for

statement (X R) , 106, 112

# comprehensions (&Z4#E) 8l
form

lambda, 97
format () (E@Eﬁ)
2 Cetr_ 0 ChfrE) 7
formatted string literal (B Rt ¥ @ formatted string literal (AT & ¥ HK)
%) .11 12
£ Fortran contiguous (Fortran #E#EH) , 158
frame
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execution (#AT) , 59,128
object (#1fF) .33

free
variable (#%() ,60

from
import statement (B ABRR) ,59,107
keyword (B#E5) , 83,106

yield from expression (yield from i

#R) .83
frozenset (&ﬁﬁé?%/a\)
object (4#) ,23
fstring (f &) ,12
f-string (f F&) ,12
function annotation (& R[EIE) , 160
function (®R)
annotations (;l‘g) , 127
anonymous (E %) ,97
argument (3|%) ,23
call (%7) ,23,89,90

call (") ,user-defined (FHFE%E) ,

89
definition (E#) , 104, 126
generator ([El4£#) , 83,104
name (&%) ,126
object (#4) ,24,27,89,90, 126
user-defined (FRFEX) ,24
function (B =) ,160
future

statement (X)) , 108

G

garbage collection (IIFEY) , 19,160
generator expression ([El4 ZEERX) | 161
generator iterator ([El4 %[FIfk%) , 161
GeneratorExit
S, 84, 86
generator ([E4£#) ,161
expression —— Xik=#, 82
function (&) ,26,83,104
iterator ([Ef%#) , 104
itorator ([Eft#) ,26
object (##) ,32,82,84
generic function (EAEER) ,161
generic type (EAA[F]) ,161
generic (& A)
special attribute (B#) ,20
GIL, 161
global
name (%4#%) binding ([El%) , 109
statement (K& R) , 103,109

global interpreter lock (&3 EEA4), 161

global (&%)
namespace (# 4= M) ,24
grammar (X)) ,4

grouping (##l) .7
guard, 119

Fi

handle an exception (JREF|/) ,63
handler (JR¥E#)

exception (#4h) ,34
hash character (#F%) .6
hash-based pyc (?Eé’i%’f%ﬁ’] PYC) , 161
hashable (T#[El#) , 161
hashable (H#[E) ,82
hash (?’E)

built-in function (FZZ=R) ,38

hexadecimal literal (Fx¥EMHE) ,15

hierarchy ([%)8)
type (E[F) ,20
hooks
import (Bl A) ,68
meta, 68
path (E1%) ,68

|
id
built-in function ([El&Z &) , 19
identifier (#EH) ,8
identity
test (HE) ,95

identity of an object (##m=E) , 19

IDLE, 162
if

conditional expression (F#HEZER), 96

keyword (H4F) ,117
statement (#RR) ,112
7 comprehensions (#&3iE4H) ,81
imaginary literal ([El## %) .15
immutable —-- R EXE
data (¥#) type (Z[E) ,80
object (#1#) , 80, 82
immutable object (RF&4#) ,19
immutable sequence (AT #)%7|)
object (##) ,22
immutable types (77 % & [F])
subclassing (F#[EML) , 36
immutable (RT &) , 162
immutable (R #)
object (4#) ,22
import hooks, 68
import machinery (B AM##l) , 65
import path (B AEAE) , 162
ImportError
exception (#4h) , 106
importer (B A\#) ,162
importing (B A\) , 162
import (5| A\)
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hooks, 68

statement (X)) , 28,106
in

keyword (H#tF) , 112

operator (EEF) ,95
inclusive (&%)

or, 92
INDENT token (#HE[E) ,7
indentation (#4F) ,7
index operation (ZE|#1E) ,22
indices () (slice 897 %), 35
inheritance (ﬁﬁ%ﬁ) , 128
input (#A) , 136
instance (F4#)

call (%) , 48,90

class (#[E) ,29

object (##) ,28,29,90
int

built-in function ([El&EER) ,52
integer literal (EZHE¥H) ,15
integer (%#) ,22

object (##) ,21

representation (k) ,21
interactive mode (EE#HR) , 135
interactive (Z &) , 162
internal type ([ERF&RE) ,29

interpolated string literal (#H{E 5 & % %)

, 12

interpreted (E%%%) , 162
interpreter shutdown (HZEZHH) , 162
interpreter (E?%%&) , 135
inversion (K #) ,91
invocation (FAH) ,23
io

module (#%H) ,29
is

operator (EHTF) ,95
is not

operator (EEF) ,95
item selection (JEHEHE) ,22
item (JEEH)

sequence (%) , 87

string (¥ &) ,87
iterable (Wﬁ%#) , 162
iterable (T[E)

unpacking (#€) ,97
iterator ([FfR#) ,163

J
3 CENCE G

Java
language (&%) ,21

K

key function (#® =) ,163
key/value pair (#/{8%) ,82
keyword argument (H4EF5|%) ,163
keyword (B#EF) ,9

as, 106, 113, 116, 117

async, 129

await, 90, 129

case, 117

elif, 112

else, 106,112, 113,115

except, 113

except_star, 114

finally, 104, 106, 113, 115

from, 83, 106

if, 117

in, 112

yield, 83

key () .82
L

lambda, 163
expression -- FikR,97
expression (BEER) , 127
form, 97
language (%%')
c, 20, 21,27,93
Java, 21
last_traceback (sys #&¥) ,34
LBYL, 163
leading whitespace (FEZH) ,7
len
built-in function ([FZZR) ,22,23,49
lexical analysis (FELH) ,5
lexical definitions (FHELEH) ,4
line continuation (#|#E#) ,6
line joining (F]E$) ,5,6
line structure (F|44#) ,5
list comprehension (EF|4AEE) , 163
list (&%) ,163
assignment (BRfH) ,target, 100
deletion ([El}g) target, 103
expression —-- FRikZA, 97,99
object (##) ,22,81,87,88, 101
target, 100, 112
# 5=, 81
275, 81
%, 81
literal (%#) ,10
loader (#FA%) , 67,163
locale encoding (& 4#) , 163
logical line (#7]) ,5
loop control ([EJE44)
target, 106
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loop ()
statement (X R) , 106, 112

M

magic

method (7\7’«‘2\‘) , 164
magic method (BEMF &) , 164
makefile() (socket F¥) ,29
mapping (##k) , 164

object (##) ,23,29,87, 101
match

case, 117

statement ([ﬁﬁﬁiﬁ) , 117

matrix multiplication (4E[EFEE) ,9

membership (@ &)
test (H[E) ,95
meta
hooks, 68
meta hooks, 68

meta path finder (TGEEFmE) , 164

metaclass hint (GCHEEHET) , 45
metaclass (JLHE[E]) , 44, 164

method resolution order (FEMATIEF), 164

method (F ) , 164
built-in ([Fl&) ,27
call (=#) ,90
magic, 164
object (##) ,26,27,90
special, 168
user-defined (@f}ﬂ%;ﬁ%) , 26

minus ([E]) ,91

module spec, 67

module spec (HAMK) , 164

module (}f}‘;/ﬁﬂ) , 164
_ _main_ ,60, 135
array (M%) ,22
builtins ([E#) ,135
collections, 22
dbm.gnu, 23
dbm. ndbm, 23
extension (%) ,20
importing (Bl A) , 106
io, 29
namespace (&% =) ,28
object (##) , 28,87
sys, 114, 135

modulo (£#) ,91

MRO, 164

multiplication () ,91

mutable object (&Y H) , 19

mutable sequence (F# )77|)
object (4#) ,22

mutable (E‘T%%ﬁ:) , 164

mutable (&)

object (##) , 22,100, 101

N

named expression (ffZEER) ,96

named tuple (Fﬁ%fl}?ﬂ) , 164
NameError
5, 80
NameError ([EIZ#]4)) , 60
names
private, 80
namespace package (fr& =M EH) ,
namespace (@& =M) ,59,165
global (434) ,24
module (F#H) ,28
package (£#) ,67
name (%#%) ,8,59,80
binding (#%) , 126,128
binding ([El%) ,59, 100, 106, 107
)

binding ([EJ%4) , global, 109
class (#[E) , 128
function (®=R) ,126
rebinding (ﬁ%‘rl ) , 100
unbinding (#%REI4) , 103
i, 80

negation (% E) ,91
nested scope (;,éi}ﬁ(’ﬁ?}ﬂﬂﬁ) , 165
new-style class (/%?iﬁ%kﬁ) , 165
NEWLINE token ([E4T£[E) ,5,112
None

object (##) , 20,100
nonlocal

statement (HH®RR) , 109
not

operator (EHZF) ,95
not in

operator (EEF) ,95
notation (&%) ,4
NotImplemented

object (##) ,20
null

operation (#1E) , 103
number (¥ %) ,15

complex ([E)#) ,21

floating point (#2) .21
numeric literal (BEHEH) ,15
numeric (?f(f&i)

object (##) , 21,29

O

object._ _match_args__ ([ElaZ % #), 53

object.__slots_ (Fla %), 42
object (##) , 19,165

asynchronous-generator (3R FE4 &),
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Boolean (k) ,21

built-in function ([EZEZR) , 27,90
built-in method ([H#&¥#) ,27,90
callable (FwEm#4) , 23,88

class instance (HEEIEH) , 28,29, 90
class ($F) , 28,90, 128

code (FR#) ,29

complex ([E#) ,21

dictionary (%) ,23,28,38, 82,87, 101
Ellipsis, 20

floating point (%) ,21

frame, 33
frozenset (K#&H4) ,23
function (&ER) ,24,27,89,90, 126
generator ([Fl4 %) ,32,82,84
immutable -- FH LA Z, 80, 82
immutable sequence (R & JF7|) ,22
immutable (R #) ,22
instance (&) ,28,29,90
integer (%#) ,21
list (&7]) ,22,81,87,88, 101
mapping (##:) ,23,29,87, 101
method (F#) ,26,27,90
module (H41) , 28,87
mutable sequence (F#/)F%|) ,22
mutable (&) , 22,100,101
None, 20, 100
Not Implemented, 20
numeric (#f{&) ,21,29
sequence (JF7%|) ,22,29,87,88,95,101, 112
set type (%4A[F) ,23
set (£4) ,23,82
slice (1K) ,49
string (&) , 87,88
traceback, 34, 104, 114
tuple (JT#l) ,22
user-defined function (FAEFEHER)
, 24,89, 126
user-defined method (FHFE&HF &) ,
26
JC4, 87, 88,97
octal literal (N\EfL %) .15
open
built-in function ([El&# &) ,29
operation (#1F)
binary (Zi#f) arithmetic,9l
binary (Zi#ff) bitwise (fr71) ,92
Boolean (##k) ,95
null, 103
power (WK F) ,90
shifting (#%) ,92
unary (—70) arithmetic,91
unary (—70) bitwise (fZi0) ,91
operators (EHEF) ,16

operator (ﬁﬁ%)
([E%8) , 91,92
(BA9) .91
(fugt) , 92
(E3%) .91
*.90
+ (fm%8) ,91,92
/ (BE) ,91
//,91
< (/) ,93
<<, 92
<=,93
1=,93
==,03
> (A#) .93
>=,93
>>,92
e (&) .91
~ (EAER) 92
| (EAHE]) ,92
~ (FKRHE) .91
and, 96
in, 95
is,95
is not, 95
not, 95
not 1in,95
or, 96
overloading (£ #) ,36
precedence (#%&JEF)
ternary (=) ,96
or
bitwise (fr75) ,92
exclusive (#H4h) ,92
inclusive (&%) ,92
operator (EHF) ,96
ord
built-in function (E@ﬁ) ,22
order (JE)F)
evaluation, 97
output, 100
Frof, 100
overloading (%ﬁ)
operator (EZF) ,36

oo |

* ok R

P

package (BH#) , 66,165
namespace (@& =) ,67
portion (#4) ,67
regular (—#) ,66

parameter (2%) , 165
call semantics ("FW# =) ,8
function definition (& T
value ({f) ,default (%)
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parser (HHE) ,5

pass

statement (X)) , 103

path based finder (FERBEHFipL) | 166
path based finder (ERREMEZE) 73
path entry finder (BRIEEZHE) , 166
path entry hook (REIEEHIE]) , 166
path entry (BAEIEEH) , 166
path hooks, 68
path-like object (BEEHH) , 166
path (&%)

hooks, 68
pattern matching (#ERILHE) , 117
PEP, 166
physical line (4#7%]) ,5,6,11
plus (fm) ,91
popen () (# os HAHF) ,29

portion (#4) , 166
package (£f) ,67
positional argument (fL% 3| %) ,167

pow

built-in function ([ElZEER) , 50,51
power (K7 )

operation (#1EF) ,

90

precedence (H4LJE)F)
operator (EHF) ,98

primary (%) ,87
print

built-in function ([El&E®ER) ,37
print () (EFZ&RX)

_str__ () (tFE) 37
private

names, 80
procedure

call, 100

program (=) , 135
provisional API (¥ 4T API) , 167

provisional package (HATEMH) ,167
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r" single dispatch (E—3HE) , 168
raw string literal (FE#HFE¥#H) ,10 singleton (EH])
raise tuple (Ju#l) ,22
statement (K& R) , 104 slice (1K) ,22,88,168
raise an exception (3| ##4}) ,63 assignment (BfE) , 101
raiseing built-in function (%@iﬁ) ,35
exception (fl4h) , 104 object (##) ,49
range slicing (1K) , 88
built-in function (FZZ=R) ,113 soft keyword (#E#F) ,9
raw string (JE#F &) , 10 source character set (BR#HBFTHES) ,6
rebinding (Z#HE4) space (®#H) ,7
name (%#%) ,100 special
reference counting (& JE##) , 19 attribute (BM#) ,20
reference count (% B3 #) , 168 attribute (BM) , generic (&) ,20
reference (% 8) method (7 #) , 168
attribute (B#) ,87 special method (4% i) , 168
reqgular package (EEHEMH) , 168 stack ([E])
regular (—#%) execution (#AT) ,34
package (&) ,66 trace (E[F) ,34
relative (fH#) Standard C (¥ c) ,11
import (B|A) ,107 standard input (FZB¥E#HAN) , 135
replace () (codeobject t4 7 i%), 33 start (slice #HB®K) ,35
repr start (WWHUHEME) |88
built-in function ([ElZE &) , 100 statement grouping (R XEL) ,7
repr() (H#EER) statement (#R) , 168
_repr_ () (W#FE) 37 assert, 103
representation (FF) assignment (ER{E) , 22,100
integer (%#) ,21 assignment (B{{&). annotated ([F%), 102
reserved word (fREF) ,9 assignment (BRfE). augmented (3¢[E]) , 101
restricted (Z[R}) async def, 129
execution (#h4T) , 62 async for, 129
return ([E1E) async with, 130
statement (FEHRR) , 104,115 break, 106, 112, 115
round class (#[E]) , 128
built-in function ([El&EER) ,52 compound ([El4) , 111
continue, 106, 112, 115
S def, 126
scope (fEAH) , 59,60 del, 36, 103
send () (coroutine 8497 i%), 55 expression —- FHKRK, 99
send () (generator 075 %), 84 for, 106, 112
sequence (%) , 168 future, 108
item (IEH) ,87 global, 103, 109
object (#f) ,22,29,87,88,95,101, 112 if, 112
set comprehension (B&#%4EH) , 168 import (FIA) ,28,106
set type (£4A[F) loop ([EJ@) , 106, 112
object (4fF) ,23 match, 117
set (£4) nonlocal, 109
object (#1fF) ,23,82 pass, 103
Hek 82 raise, 104
B, 82 return ([E1&) ,104, 115
shifting (#%) simple, 99
operation (#1E) ,92 try, 34,113
simple type, 110
statement (FE#R) ,99 while, 106, 112
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with, 52, 116
yield, 104
static type checker ([HJRER[FipEa) ,168
stderr (sys HALW¥) ,29
stdin (sys fﬁ?ﬂ#’) ,29
stdio, 29
stdout (sys W) ,29
step (slice #HEH) ,35
step (WAMHFEME) |88
stop (slice #HEM) ,35
StopAsynclIteration
ﬁi%’ 86
StopIteration
exception (#4) , 104
S5, 84
stop (W AHEIK) ,88
string literal (F &%) ,10
string (F &)
__format__ () (#MFik) .37
_str_ () (BHBFE) 37
conversion, 37, 100
formatted literal (%Eﬁ%%%@ , 12
immutable sequences (KT &JF7|) ,22
interpolated literal (fHE®H) ,12
item (JEH) ,87
object (##) , 87,88
strong reference (%ﬂﬁ) , 168
subclassing (%%"Efjﬁ)
immutable types (R #A[F]) ,36
subscription (TA&) ,22,23,87
assignment (/EJME) , 101
subtraction ([H) ,92

suite (B#) ,111
syntax (#E3) ,4
sys

module (##4L) , 114,135
sys.exc_info, 34
sys.exception, 34
sys.last_traceback, 34
sys.meta_path, 68
sys.modules, 67
sys.path, 74
sys.path_hooks, 74
sys.path_importer_cache, 74
sys.stderr, 29
sys.stdin, 29
sys.stdout, 29
SystemeExit ([EIZHFI4) , 63

T
tab (EfrF7) .7
target, 100
deletion ([El) , 103
list (&%) , 100,112

list (#%|) assignment (EKfE) , 100
list (#7%]) ,deletion ([ElR) ,103
loop control (@ﬁﬁr}ﬁﬂ) , 106
tb_frame (traceback &4 /5 %), 35
tb_frame (traceback B#) ,34
tb_lasti (traceback #4 /B I%), 35
tb_lasti (traceback EM) ,34
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