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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

%zﬁﬁmoW%%ﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ%%X,mﬁ%ﬂ%%%N@EB§L~%mX%E%—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 XJe 5/t B FFE4ES Y Python SCBL, DA CIEEME . Bkl S5 hdl BAE LA i -

Jython D) Java #2450 Python S5, BSUAT DAES Java REFIY—MBVAIE T , 0T DA R O
Java B RN . AT RE 245 B 751 Jython (954

Python for NET 5285 F5 F Al ] T CPython 528, {H/2J& T .NET $L47 1 I H AT PAG| ANET £/E., &
H A f& Brian Lloyd., A2 T fi#£% vl i/ H) Python for NET 71,

IronPython % —~.NET fit Python 32¥ll, AN[E]T Python.NET, iX2—/ 4 IL (9523 Python S, H&XF

Python {{71 #4545 Pl NET A2 4. B 108554 92 24 41 83 Jython () Jim Hugunin. 8 TARE £ {5
B, &% IronPython [,



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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PyPy —~5¢4xJf] Python i 5 4 5 Python S8, B S Z A HAMSCIL T A B R, BlanEeksse
RISk de 5 . B0 H Y H AR 2 — 2 dlad se iy SEs oiReds (B e 2 ] Python 5 11y) ok
BRTE S A S HIRE . 2 AF SalAE PyPy Ji 1201 3RHL

PA_E X SESCEHR AT REAE L LL 5 10 5 IS5 SO P R RiA R BT 25, 8025 A T AR HE Python SURSTEH
MRFERE . WHEBEN& AR LTIIOM, PAREE IR IETE S A S A MR AR T2 T AR AR T

1.2 £5iF

AR ARINE SRR A 1A R ] 200 OERY BNF $EARRTE . XA & AR & AR

name = lc_letter (lc_letter | "_")~*
lc_letter = a"..."z"

H—4T7E RN name B 1o _letter ZFRENH LA 1o _letter MITTFRIZ. M lc_letter N EEFEA
"a' B 'z L. (SEBR EAEAR SCRY IR 2R BRI R g SCIREFNEE RN AR )

AT — 2 FK (R E U2 FR) ik < o =0 B2k (1) BRI B T e ml, B2 bt
PERERIRBAEAT . RS () FORA— T ZRE S IREL, KL, S (+) FoR— KRS RER, 1
TGS RGER N (1 1) FORMBIB RS R (SE B, XET WA ATER) . * 1+ BAERF I E 2
B, PR AT AT T EAEIES TN SRR T 2 BT . BEANE R 1T,
A VFZ A AT BEI AL T B 2 DA Z R A 24T

FEVEE SO (N kR~ B, s@BOMIE T2 =455 2 AP AT P IE RS e E (M) X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

AR AR DT KT LT-HR], (ER ik SORMAITAE SCRAFAEAR R XA Jal 3 5 SO T A
WA, AT E SUAE T B3k A B AL SR AL . 2R —F (A2 r™) B ) BNF 43
FETAEE S AEZ A R 0 A DU g S

4 Chapter 1. #}i


https://www.pypy.org/

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 T8

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 .

A ISR, BRIAGRED R UTE-8. Beah, AR S 1 547k UTF-8 “EA5 7 A7k (b ' \xe £ \xbb\xbf "),
SCHESRTS ARl UTF-8 (3% /& Microsoft ) notepad 4k {4 L HEE ) .

WRFEI T i, 2a s NAY 44 R Python AIRIAY (2 L standard-encodings). g fid s X &4
TEARIAE ST, AT I, ERAMRRRTAE.

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[:1] + 1[4i+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[:1] + 1[4i+1:]
p = perm(l[: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 ZE 51115 11 7
o Lu- REFH):
* LI-/NG5E)
* Lt- i HREFE
o Lm - R
* Lo - HAth=+}
N
* Mn - EEEARR
* Mc - &3 FARR
* Nd - P
* Pc- BEAERR A
* 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

The Python Language Reference, A4 %5 3.12.0rc3

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 X#E=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

2.3.2 BXEx

3.10 Frf I fE.

FEEAR PR AEREE B R SOP R . BTN X #F . match, case, type Ml _ SEARIRATTERE 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 fl _ EfEmatch igmHFEf . type BfF type BRI HH .
TE 312 JOEM: type IUFE 2 — MR

2.3.3 {REMFRIATFSE

FLARIRAFSE (BT RS ) HARRE Lo XEERMmAR A M LTIk, HA T RIZE R

_* R&Wh from module import * fTSHAL

_ fEmatch iFRNIAY case B, _ B—MHH T, BFRRARG,
TS, AAHA MRS SRR —UOREN AR EE R . (B print S8R R
fi#T builtins Bibk,)

FEHAI T, _ e AR IRAT . EREPUIRGA” FIR” 2 H , {53 Python A4 B R ULZE THFIRZ
At

ik WA T EEER SR PRI gettext BURITR,
ERAF N K& IR (A

_*__ RGUE XWIAFR, @ EFR R dunder” o X LU FR b fRESS B LS (RAERRERE) L. BLA RS
TE TR L IR PRI A 7% 7 ik 4 7k S5 85T, Python RRMAS il & XL IR A FR . ATAT I B
T, A RREN o AFRESCRA, AT RS BOCE TR IR

__x KHGRAT TR, S X, MSATRA MR AT, DA B SRR A R 7
ARG, SRR (BH5) .

23. RIRTFHIXRT 9



https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
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24 FHE
IR PSR R R

241 FHBREFHRFHEE
P X

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

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

bytesescapeseq = "\" <any ASCII character>

35 KA ) — MR 25 R AEAE stringprefix & bytesprefix HFHIHMIA
HIh 2 T B YRS R R A P TR SR s AR SCPA 28 Ak P BRIA UTF-; %
L2 5 1 3

FEARBEI PRSI AT 0 AU 5 5 () SO () SR . BT AT U e =
AR | BT [ B AR GRARERERR Ny = 8715 545 ). SERHT (\) SRR T AmAg =k o X
B0 n, 4 AR SR (\n) Fee BT, 230 0T AR R LAk A SR HEAT R L, I 7
SRHLA Sl 54 . WS Ry L) SRR,

FAERFHEEMAS 'b 5 "B AENAEEE bytes MEG, NEEE str BFLH: FIrh HEEME
ASCIF4F ;s F R BUE R T45T 128 BF, 4% LFOR.

FAFRMF T RAATDAMNAIZE "cr 5 "R, RN RAEFAAE, JFIR TR R UE R U, AT
B EE. AL, FIRFAFER AR L ' \U' fl '\u'. 5 Python 2.x fiJJ5 15 unicode FH{H#EA/EAE, Python
3x BEASHF Tur' YL,

3.3 BN B E TR e WIS, 2 'or BYIE A,

3.3 B HfE: SZHF unicode FIHIE (u'value') @EAMY, &1k Python 2.x Fl 3.x JEATACAD Y 4EdH TAE,
PETL PEP 414,

HIZER £ B F SR R F AR AT AT Ei, £y e M, HARS b
Btut JEA, B, ATRAGER RIS AR, (HANRR A A AS U R

10 Chapter 2. &% 54T
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=51 S FHEAT A& R AT RIS 5 (BREREE ) . B TR, MTRILTHER, REHE L
=A%, (75197 2B FHEENTA, e ', wreAg )

L3I

WARBRE " BRI, PRI R T EE T, FSUFSILASEL C AR A TR . T i
SUFAATE

#EXFT = =iF
\<newline> | ZW&KURHL 54747 (D
W\ FAHFT (\)

\! HElE (1)

\" Wil (")

\a ASCII 17§% (BEL)

\b ASCIT BT (BS)

\f ASCII #5175 (FF)

\n ASCII #:477F (LF)

\r ASCII 11 %4F (CR)

\t ASCIL K327 (TAB)

v ASCIIL 3  F 345 (VT)

\ooo J\FEFIEL 000 FAF 2.4)
\xhh TR hh AT (3.4

TP T HIE S I 751

X F5 eE #iE
\N{name} Unicode $({& 72 F1 44 N name HIF4E | (5)
\uxxxx 6 (o T I oo TS| (6)
\Uxxxxxxxx | 32 16 #EHIE xoooooo B IFEE | (7)

YRR
(1) AT DIAEAT BRI — AT A T4

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

FIRERCR M A = & 715 45 8, BCE RIS M T 45 8 5 m st Rk,
(2) 5 CHpi—3, #2m® =4 /\tHEFE.
16 3.11 BUOEEC BUERT 00377 W\t E0% L7523 DeprecationWarning.

TE 312 HUHE L FER T 00377 M /\BERIFE LAF27"E syntaxWarning. FEA K Python iUz Hiis
RAWH SyntaxError.

(3) 5 CHREEARTE, LARIAT 7S FEHIEF .

@) F AT, T IR\ F R S DA B R A F4F $ 7w, X
e SURA LA Y 2B AR 434 Unicode 74

(5) £ 3.3 BUESC: A TR 514" 135
(6) WA 4 A7 o

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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(7) F/R AT Unicode 457 . WhZiR 8 7S b il £t .
5 CHEARIE, TeER G A0 Fara: BEAARE, H, #rdh s RIRg Rt (AR, XAt
RAH: Wi yont, BRESGERBEER PR, ) B, EFTRFmEN, FHREFmESH
B%L SO 5 @ T Toi R B U751
TE 3.6 B A H B L8 4774 DeprecationWarning,
TE 312 iR B Ao RIS SUF S 22774 SyntaxWarning., FEARKM Python Jiu A Hf i 2k

N SyntaxError,

BIGEAE G IE S, 515 WAl A AL X, BB SR ETER LSRR gl o\ 2l AT
PR A SRR FORLAIDNG 55 o\ " WA RCA A A IiE (R A AN RE DA A7 4L
MRBFLEER) . UHRE, REFEETRAEN R R (REHLEH CHENE19). B2EE, =H
RUINHATHE T HHE PR TAF, 1T R TELEAT

24.2 FHRFEESH

PAZE AR R I 2 AR AR AT B sl T R A, WSS, SR T A EE. I, "hello”
'world' ZFHrT "helloworld". WWHIREATRERMAL, RIWIRHKFATHR S NZ YBEAT, b LA
FRIF AR ER S IEERE il

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

)

R, WA RNEZ T E L, EHFSC. TRty , PRI+ B3R IB2E R,
FHAL AT AT AT Y AR 85 15 Kk (BRI R TR BRI =515 7458, A% U A e
{E AT A S A0 A H I {E A -

243 BAFHEFEE

3.6 B HE.

X F A F RAESFR fstring RARET £ 8 F pIRN TR T XM TR A S B, B
PA {3 BREA e M A s (e i, AP AT I E R nTAEE A IR E R b
BRI ERCA IR AT, B, SEEE AT T EE T R, HOUFII s s, AT
FAFER N AR ATR

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

(literal_char | NULL | replacement_field)™*
<any code point except "{", "}" or NULL>

WAEFES ({5 "y WO B RE S, RS AN TR AR AL B . BRSSO FRICDA
Python Fik a0 kB 7B . TEHRBREINETS =, R, FERFEEA SR LHEER (H
THR) . BERANE '  FRICHE B, B AEE S ' o S MUY . B BARH RS
"} O

AL T4 A I 2R X & 5 T B 455 6 R 35 A0 Python ik —FEARBE, (HA RGN, 258k

12 Chapter 2. &% 54T
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KRAPAVRY, 1 Lambda MIRIEFIA < = A LA S W . AR AIHERS 747
FEH BB SR A WP AT R . Bk nl e G S A =55 - P40 A h A S A T4
FAE SR, B BN # ST BT WA TERE (B Z5 AL S 5d) o EXMHILT, &
By Bl e 7 — AT AR

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

76 3.7 BUHE: Python 3.7 DART, [HOASSBUN M, TR ACVETER A R S st v ¢ ik
Wasyne for AR,

15312 JSTHEEC: 7E Python 3.12 2 B, A FLVFLE -S54 HR B B T VERE.

FRAXBEES = 0, WA EREFGEASOR, = L SREEER. Wl A T AR RE K S
R, K= JERERE . BOASRERGUR, = BOARRIER repr () o fiEE TR, BUATEIN %
B str (), BRARFEI T B e

3.8 B EhEE: 55 ="

TR TR, Tk ORMEM R S e, g, FH0AF s W str O B#oR{EZEE, i
PWH repr (), '"'a' ¥ ascii ().

SRIGHE format () WBOHEERIATAR L. MK TEARRIF L 4 Fh B S R IN__ format_ () Jrik.
SR AR T AT RS NS A7 o ARG S IS R AR P AT R I I A E

H i SRR AR A BT ] DAL IR E B 7 B 1K S8 E 7 Beth n] DAL E AT A O A 7 Bofll A%t
:{3%‘7 HERA T HAFHERZREN BT XRK AR HIET S str. format () IR
Al

PR P AT APHE (R — ey BONREIR 20 2 24P fH
AT T I E R BT -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line "

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

>>> f"{line 20"

"line = The mill's closed "

(Fogkss)

24. FHIE 13
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(£ 50

>>> f"/line 20 "
'line = "The mill\'s closed" '

RV BT BOR B AN -7 5] 5 28

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

e 3.12 JUEER: FE Python 3.12 Z B A SUVFFER U Be h A 55N - AR R 5 5 282,
B B Ae VR SORMTH: 2 A5 HAtL 7 5T R ] 6977 5 OR A

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

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

a

b

c

e 3.12 iR FE Python 3.12 2Z |, f-"F 45 5 BB BEN AN SRV SR
AR & IR, AR T A BRI AR SO AT R

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

>>> foo. doc_ is None
True

Z4 PEP 498, [P AT I EAER R, A ST AFERPLHIA A str. format () .

244 YEFEE

BAE T EA = A28 BRI P R P R (S8 Seom R 1) -
HE, BETHEEASTIERS: %htb, -1 SRR h—Iuiz 8- MM L A,

24.5 ERFEE

LS ERI NG

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "Q")*
bininteger = "o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = mar,LL"on

digit = "om..."9"

bindigit = "o | "

octdigit = "om...mm

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

14 Chapter 2. i#@;& 54
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B L KA B, A — L W TR

WA, ST T T RI%. TSR TARET, IR TES . FRIL e 2 b,
AR Ox S BB .

R, BT 00U, TIEBBCTFHTIRAIAE. Dhsess Privon 30 M AIBREY C X AMAF LR
.

BT IE R BT

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JCE L B SCRAE T I{E S, TR 41805

24.6 FR¥FEE
A SR

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

fraction = "." digitpart

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

VERE, MRATI, MOECRIHSHGRA DA 10 JEE. BN, 0772010 RAVENY, FRMELES 7710 HIF. 77
FRC TR S0 B e T LSS . Ml T R IR A LT

PP R I E AR BN R -

’3.14 10. .001 1lel00 3.14e-10 0e0 3.14_15_93

£ 3.6 HOE R BLE SCRFE T IIE Y, N RIZ 4187

247 EHFHEHE
BB T (7 9 AT

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

R B AR S 0.0 BYSZAL. SEUMh X iR, BT BUETERIAIR . BIESEEA N T ML,
WFFEIFE S, Bl (3+43) o HERCT I ER G -

3.149  10. 107 .0013  1e100§  3.14e-103  3.14_15_937

24. FHIE 15



The Python Language Reference, A4 %5 3.12.0rc3

2.5 ZEHFF

BRSNS

+ -
<< >>
< >

A R %
— X
*

Il >
. ~
~

\

@

2.6 SbRfT

LA AR T o B A -

( ) i ] { }
* /= //= = e-

>>= <<= * k=

A

+= -
&= \

AR AP BRI . = NMESA RFOREIEAT . SRR @ KRR, A
WO RRAT, BT A TIE 5.
PATT ASCIL FAF AR L, XA s 2 50

IR

PATT ASCI “FA5 AT Python. {545 p I EBTERESME AT, 1 EL A4 -

’ $ ?

giE

16 Chapter 2. &% 54T
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iR R

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 )

BAXEIA S BIRRS . KA. —DXRGEIEG, ERARRT AN UL ARa] DAR H B,
A GAENAE PRI HIAE . 15" IR AT AL S RIS 2 AR 1d O pRELREIR [l — AR
WS HHREL

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

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRECBBIR I —AFRIGER GEUAZWREXZ). ST, — DRI R 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 S840 i : CPython H R Il A (AIik) MERA MG EMER LR AT TR0 &, AN 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«

VR BN SC B R ER R I BE W] BB IE G O T S X AR ERATH o IS 2T Rl t ry..except’
TEAHE S 5 R AT RE O R QARFFAFT o

AR SN BEIRAT U, BIAFTIF SRR 1 o 2400 G/ o B [l YA IR i 8 Bt B 3% S ke
JC, AR TR O AR AR A, XX GUA AL 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

17
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Jrike SRAMERAAERE T WA K LR B Pt ry. final 1y’ AR wi e’ IR FRAE T UEAT R B A A
T

T LA EXT MR G BN 258 . a7 cdl. FIEMFIE, g f 25 a8xt
SRR e FEZEUEN T, SR — DA ER, RN IrE S EmEm A2 HmS; HE,
BIATRIE— Ao AT AR PR, WS S R g S . I, R AR 88 (Blhnoce)
ALEXF— NS S A5, D) 2432 0] AR G Gl i A I 2R g I R A e AE

RA LG G AT LT Fra AT . H 2 X590 5 10 B P e B ARE B L 32 8 S X TR AT AR A
S5 HHE B A S b b SR [ A R 2B BUE AT — PUA X S 0951, iR A AR 83 Sk i X S A A is
B BlifEa = 1; b = 1 2ZJ5, a fl b ATRESWATREAR TR — ME N —HXT SR, X BT ERSEH,
HREEc = [1; d = [12Z)FE, c fldBIESBRFEANAR. BMmpHEssE. (FHEEc = d = []
LR ] — AR IS < Rl do )

3.2 FREXBERREH

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 .

#1452 I, implementing-the-arithmetic-operations ,

TE 3.9 MR B 1N /R(E RS Not Implemented BT . BT H oIS B, (HRFEE & H
DeprecationWarning. B R-FEARFN Python A 5| & TypeError,

3.2.3 Ellipsis

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

18 Chapter 3. #iE#E%
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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 -

Frik: BB AN H AR AR S 0RO AR R iz SRR B A B IR

RERBTT AN 3 N PIRR SR

B (int) HIXRFIRERIMECT, (2R T AT H N A (55 RN AR« TR AR IZ 2 DA
RN, TS 2 AMD RN, BRSBTS AL A AN A L

AiZR%Y (bool) MIXFFKI/RIZ I False Fl True. U5 False Hl True [HAYPIRTRIEME AKX R
i /RFLUR R T2, PR AR MEAEA TG G AT R 0 AT RE O A 1, BilAIME Dl A il i
PRI 7 BRI PP "False B "True".

numbers .Real (float)

LIRS TR LRI UORE BE I m 8o P32 32 ) UL B 1 i ) AR PR 52 1 2 LA 224 (A S C
Java SCB). Python ANSCHE R IERE B SCRE G @ B O BE 2 14 AL BRES AN N AT AE, (HIX AT AT
7t Python IR RIGTTAH AU AT RO R IE , I cA B A& PRI G B0 %0 5 2 A2 2%

numbers .Complex (complex)

BEIXF G PA—XIHLAR G 1 B0RS B R BORFORE R - A B R B B N R 2. — M2 RUE 2
S R R AT L@ 2 . real Al z. imag SRIRHL.

3.2. IREXBIEREN 19



The Python Language Reference, A4 %5 3.12.0rc3

3.2.5 &%

PR R FR AIE SRR R A BRA P . WEREL Len () ALREI—DESIR & H AR . 4—1)F
IR n vy, REEFHT 0, L .on-lo P a B4 H i Wil a (1] 2.

FPAE SRR ali: 3] SHERTIS N kMG &H, i <=k <jo BMERERR, MR e 15
FFANRBAARBHTTS . BFIIRRT B2 0 TFif.

YIS A S =Astep” IESW” YRV alidk] 8 a PRSI AR, x = 1

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

J A ] AR R S RS PAIX 5

AU EF

ANATAE R RIS R — ELATEAN RE RS o (ARG R A 5 X AT R AT, e i ] A% Gl e vl
DA HSE, — AR R B B S R G2 A BECE Y . )

PATR 2 T ANl 2R R 42

TP AR 2 A3 Unicode 307 A AL P51 . BUETEFEIFE U+0000 - U+10FFFF Z NHIFTA 1Y
NER AT AE A7 Wil fl . Python 84 char 2881 MM ¥ A 4F a8 PR MEALER R A — N KEN 1
FIFAFER XIS NERE ord () ARF—NS A7 EAF BB TR G UEE I #E 0 -~ 10FFFE Z
FIFEEG chr () W PBUETEREAE 0 - 10FFFF 2 R BUE BN K EE N 1 WIS B P4 B X 42 .
str.encode () W LA 45 5 W SCAR G i % 20K str #5304 bytes, 1fif bytes.decode () JA[PA
15 RSB S R A 4

JCAL — e 4% H ] DA AT 2L Python X4, A&~ ok DA 4% H e 4l g S g ek sk s, 1
H— 4 HB A ¢ I Tl wHl i e Rk SUE N —AHE S R A (— IR A B AR AR T
A, WARTES B ERAN D). — g el il —x a2 1y 135500 .

T PR R AR . PN KHEE A 8 T, PABUETER 0 <= x <256 R AIEE
INe FATHR A (Bl b abe ') FINER) bytes () Mg Al g R AT RS . FAHEXRE
AT PA ST decode () FEMRIS A TFAFER .

Dk
A PRI ER RS AT T REEAE o T ARAIYT AR T AR E A e 2 (IR TER8Y FL AR

#41E: collections Ml array FHERAL TR AR P41 B T L 45]+

H HA P P AR A e 1) AL

BIE S 4 H AT AR AR Python X4 . 13 i 7 38 S48 I a2 57 B i 2 DRk A . GERE Y
FRBEN 0 8 1 5 R ITCT M FRIRALI. )

TV TN GE T AR . WA N R bytearray () MR A, BT 2RISR (KT
MR AT, FEHAG T 7 T SR G B O I REER- S5 A TSRy bytes XMR—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

O WS FRTIAMES . T B set () MTEELAEE, I B8 5] DAE S e s,
B0 add () .

HEEA WL RATAES . BN EL N ER frozenset () HEast) . HT frozenset X5 A
WAL Hhashable, &R AR FESR — N EG I TR B2 T .

3.2.7 BS54

WIS RFIOR LR R T EA PRSI RES . T a (k] WAEBUS a iFRG 08 k 4 H 5 X
NDAMEFRA P, BRI ES e 1 IR HAR. B RREL Len () nIR [ul—BUR g 2% H AL

FI A — T A A S 2

FH

B FOR R LPAERENE N R IA R R E S . AR A 65 5 R 5 sl A
ARSI, (A I AR R S AT U, HL s PR T o A 5 ML S B S B A e A (E DA DR AR — 2K
Vo AR IR0 2 2R A 10 3 AR 0 EL R RPN AR (B4 1 0 1. 0) BT R AR 25
A — A~ H

TR BB AT, XA SR DA B ARSI A 77 5 3 A U™ Az o BRI T AN 2 3
WGP, EL R % I A B P A A U RS 0 80 A JE T A 2 O B LI (08

FMZ AR BT (... ARERATE (BT 5 2w ).
PR dom. ndom Al dom. gnu 24 THSMNYBGI AR H, collections BBt 2NN,

16 3.7 U A Python 3.6 2 B 7 BN 2R B 4@ A . 7E CPython 3.6 i AT SR, (HIXAEY
HP 224 e — A S LA 47 T R o 1 5 e

3.2.8 TrFM%XE
BEZEART DAR Y. T R RO 44 (S LR A /N1):

3.2. FEAREREN 21
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R P SLEREY

FH P e RO G ml @ R BCE SORANEE (3 03 402 3L /N
125 B 5 R E L TE S5 3.

ERIR I RS8R, s

FEIR B

B a8

__doc__ ZRE SRS A, A NH None s A FRA0K. 5

__name__ ZHRE AR S

_ _qualname_ Z R B qualified name. "5
3.3 iR EE.

_ _module_ PR B BRI 24K, %A WIH None, nj5

__defaults__ B A BAERN S B0 BOAS A48 e, AT S804 Bl CIES
{E N5 None,

__code___ PRI G W R AR I A AT 42 n5

__globals__ KA PR 42 78 B 5 | - eREUTT B & JRy e 44 25 Hie
[E] -

__dict__ 144 75 ] SR R EUE "5

__closure__ None B 1% MR ] AR EB’J#BEE@$EB’JEQE xR His
cell_contents JEMAITERE LT .

__annotations__ | EESHRENFM. FRMEEES4, MURSMLT 'return' W | 75
e T REMERE . A X HEENEZEE, S5
annotations-howto,

__kwdefaults__ | V& KEFSEERIMMER T, 5

__type_params__ | —MIFEAH A HICd, ENTRES 22 &4, DES]

KER by Writable” 1 Ja PRI 2 A0 AR E A2

PR BN G SRR B EAT R A, A ] AR R 45 R KPR I et . (o0 P T A4 J e i S A AR B
REMRIRIE. ZEF LA RN A P LRB B . RRTRAG P LFNE R EM.

FITH G AA cell_contents @ik, X ATHUTH R DA KB E FITHIE

A % BRBUE LR EIME BT AN AR X G BB 200 R SO R IR . cell BTUATPATE types
R ]

Sef5l K5 ik

S ER TGS RLBIRT T v] 8 B S GRS P SCRED -

FROR R M __self NERLBIX R AL, _ func_ NEEX S __doc__ NI
B (5 _func__.__doc__ fEMMIFED; _name_ N HEZLFK (5 _func__._ name__ fEHHH);
__module_ AHENTEEHIAFR, %A NN None,

YRR CFRPRIL (EANRER ) R 2 R BN S 11T 2 R 5 fi

P SO R G TR SRR SR PR e ) (o] fig
O RTINS

I — B, AR A% E SRR

3 5 A IS BRI ] SRR RO R 1 J5 B — DL BT IR X G, ELBIRI G __self &
PERCAZSEG, IR ETTIEX G ST EITAN __func_ JEMERRFOR M AT R -
i i B SE BRI A RTIEXF R 7 B AL BIXT R, LB GRE __self  R@IENIREA

B, H__func_ JEPERNETIIN R T Z RO AR -
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M NELHI T EX SR, ST XA T2 (__func_ ), FFRFREEH] (__self ) FHASET
FHHk. BN, M c 2 —MUET £0) RBUE L, T x & CI— AR, WA x. £ (1) $EERTF
WHC.£(x, 1),

WAL T EX G R B RN G ), R __self_ T RSB Sbr b Rim B A Y,
FILTCIE R x. £(1) & c.£(1) #BERTIHM £(c, 1), Hp £ AXFVHTZRE

THTE R BRBION 52 B SE B 7 V0 R B A AR B — S BRI e 2 o FESELERE DL T, — R sk i
P75 2R IR PRI 25— AN 0 B IR AN AR B o 3 B ORI A 0 B AR P SRR %G oAt
AR R G (DA BIA AN n] iR RS 52) FERRUR RN 2 R AR AR e A — A5 B RTER B R — A3k
SEBUEPEFHE SR AN G E TR AR AR A & s R B M A 2 ke

4 iR R

—AME M yield iEA) (Myield i% &) FE4T) WREEU BB £ AR B8 XFER R BCEER R B, B
SR ] —N ] PAPRA T R AR P ireraror X152 P ZEMAR iterator. __next_ () HEFFFEGXAHK
B—HizfT8IEM A vield EARHE—AME. MX DRI T recurn B ERRER KR, K51k
StopIteration &I HAZE AR BT R B L TR Z

hiERL

iflasync def i LR EETT BRI P42 B JXRF Y R BTE IR B 2230 [] — A coroutine 34
Bt &avait FhXAkasyne withflasync for iR, FHAIS WM F —T7,

ffiflasync der R SO T vield iBAIMREETERFRN 7 £ w55 SR80, AR R BB
W, Bk [Bl—ANasynchronous iterator 314, MR A fEasync for 1Ea)WHHE T R HAT R BUAE .

WH R ER W aiterator. _anext_ JF¥ERFIR I —awaitable, X5 276 9% 55 R I S04 T H 3 4
Myield p=E—MMH. YREPITRI S W return BB RECR B, KF25]% StopAsyncIteration
S H R R R R B AR EHE AR R .

REEH

B R BTG 2T C BB SRR %E . N E A B F424E len () Mlmath.sin () (math @& — M FRUEN
B, NE RSB RIZET C R . Rk L@ __doc_ BRI SCRY AR,
RBAH MK None; __name_ @ pREIAFK; __self_ & E N None (B I F—4H); _module__ &%
FiF BB 4 7R, QNS4 Wk None.,

RERE

BERAU SRR 2 N E BB 7 —FhE, RARA RS T —AMME A C AT S AE MR EN S . NE
HER— T2 alist .append (), HH alist Jj—PHNEX G FEHRGIH, FRokng K@t _ self
SN alist FIIFRICHIRTSE
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PR XIR . XX R R QI A SBIR T, (HREAIAA R new_ () BYAERKRIE
B, FHNSHAEES __new__ (), FHFHAEBEFELTY, Bl init () RUIRIHIIEG.

to initialize the new instance.

23l

RSB A T JE e P e L call () JrikAE A x4

3.2.9 ik

FEHLE Python (ARG AL LT, Ha?rz\ e A, R import WEAIAEINM, S importlib.
import_module () FINEN __import_ () FREGEIA . IS HA B F 5 0 it 4 256
(X R A v U PR ALY _globals }%‘@é‘lﬂﬁ M) o BT B iz T i A R, il
m.)x MM F m.__dict_ ["x"]. BEHXEAEE H TR RIS (B etk 58 a2
).

JE VR & S B ) iy & 25 I L, Bl m.x = 1 [T m.__dict__["x"] = 1,
TS L (A15) @tk
__name__ BRI FR.
_ B SOR AR, RS ETHk None,

__file  WOMEMBIHPTX N SOOI B A AR, W E R SOOI 5. % TR 2 i
By file  JRYEWIBEZBLKHY, BIANGOHFSHER BRGS0 C BBk, XML
PESHAS IR JRAHOR UL, BRI SO AR 2 P

__annotations__ fl F fEBIH A AT WM U E ML S 4F 2 WFE M. F X
__annotations__ WEfESCE, 1425 annotations-howto,

Rk R B E b __dict_ NPAT LR FIR ARG i 4 2318 o

CPython SZBUANYi: T CPython # B FML B, ULER BT AN A7 SR S P B, BT
FHGEATTEBNRT N AR, AT % PRSP OIS DA B B 1 7 g

3.210 HE N3k

H o X Fp B — 5l 0 25 0 SOR AN (B L% 2 3L —9). A%’@%ﬁﬁpkﬁﬁ\ﬁﬁﬂﬂ%%ﬂﬁ’ﬁﬂ
A A RIEEGS WA E IR AR, Bl c.ox 2Py ¢ __dict__["x"] (R
I WAFAE — 2240 75 42 DA fe i Hofth R 47 T8 0 ). 24 R A v & B AN T8 1 4 AR A%ﬁiﬁ%
FKh . X AR A C3 YR AT Y, BIEEAEAE B0 AkR 45 R B 2 A 4R AR TE F)
— LA e RE R EE IE R AT M. A % Python {fi il ) C3 MRO [ 145 W & B L A 2.3 WA 19 SCRY

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

B AREIET N (BEA R ©) K7 E—DRIENREE, ERFHEA—A _self JE#h C AYSLHBI
XS . MHLTHE—NESITERRN,, ERHHACIZHS I A ST BRI & . MRRY __dict
Fr Al & WA LASNRBUB MR At Ty Ui S 50 laa i 25—

RIS TR T, (ARSI,
FEXRZ TP (L _E30) A A — 254 (IR 30).
Rk

__name__ RHHFK.
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__module_ ZE SUFTERHI 2 HR.

_dict__ fUEEMBERBFHM.

__bases__ HFEENICH, HENTERISNEL P E I EHT .
__doc__ EMSCRITATH, QRAE K None.

__annotations__ i & R K P AT WM I E T F 4502 WFE M. F XA
__annotations__ M ESLE, 1527 annotations-howto,

__type_params__ —PMUE XA Moo, BATRES 2T %,

3.2.11 3341

RSP AL 1 P e ok A (I E3C0) o AN RSCHIEAE 1 — A S RS S a4 2, Rk
SIS B e P IR . ORAEH P R BB, ML B R A R IER,, SRSk )m
B AR BN RB M — 7 H 5 SR G, ER PR EBIT kxS g, H__self  JEIERIX
KBl FEETTIEMETT MR B LEA: W S0 “IR7 /N, BT RHAN R FES B R AR M 2K R
PR T IS a0 i 25 /AT, AR B SR A T BE S S PR AT R __dict _ HEINRAIE. AR
RFREY:, MXRIENRES__getatcr () Ik, WERHMZT RN EELRIZR.

BT E AW S E L p i, B RS W HABWFHR, WRBEAE  setattr ()
W delattr () J¥E, WIRHEFZ ¥ AT B R S0 i -l

QRIS EAG T LR R A FRIA Y5, S DA AR . st . & ek ik 44k —T.

YRk EME: _ dict_ NEMSL _ class_ RSBV,

3.2.12 1/0 IR (FHMRILHIR)

file object Fern—AFT TS« B Z FhBE )y 20 0T H R B2 U4 open () NE AL, PAK os.popen (),
os.fdopen () Fil socket X4 makefile () Jryk (Al REAH b A AR it HAth bR B R 3%

sys.stdin, sys.stdout fl sys.stderr QYRR T ARG MERA . oy A B DRI SCIRRT 525
BN ASCABEARITIF, HILEEAE 0. Text TOBase fIGRHIE CAYHE .

3.2.13 pJEpERY

BELE R AR N BTG A B R R 25 Y BTG ST RERER R S REAS A B ST AZ Ak, N 58
ROR WAE LA —IF 4

REBIR

X RFIR 4hiF A 5 89 Al AT Python [T, siFRbytecode, IR G RR RO SR B I BIAE T BB R A
FOR R SRR g (RO TR RS Y RCE I, AR Gt B SG  HBOAS B S A T s kL
XIGMAZ AR A (B EAIFRTEE T D) . SeREOS RN, UHEX R, A
AR RAYT I ORI B REGE 23 .

FERI K@ PE: co_name 5 H BB K co_qualname 45 H 5EEE R E REAFR; co_argcount 2 &
SRR (BIERMES A BMERN S ; co_posonlyargcount @ BRAE S EL L5k
B (A BAMERSE0); co_kwonlyargcount @R IEEFSEMERE (AHFTHARIMEINSE)
co_nlocals j& Rl M RS e (BFE2%0): co_varnames & — L5 RihAs 44 FRiy o4l
(ABEARFTR) s co_cellvars @ — M SR ERBUT S M EH A & AR ITH; co_freevars
M HHARAFRNITU: co_code @& —PMRRFETHIES TN FSFH: co_consts &M
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T FE IR ITH; co_names g M EF I A FRAYICA: co_filename 2
e TS AT T e S 445 co_firstlineno @R —1THI% S co_lnotab @&— M T MFET
B BT 5 U ZA . (S IR RS, A 312 FRLA 7 O il BB HE 3.14 R fErR)
co_stacksize RERIMK/N; co_flags @— A5 T H TMRERR 10 2 AR EEEL

PAF @R T co_flags MUbRfiE L QR R *argument s iHERIEZATEHEOES S, W
0x04 R E; AR R **keywords IBERILRATEECE XEFSE, W 0x08 gk E; i
PRECE — S, W) 0x20 79 .

HAFAFHER (From __future__ import division) Uil co_flags ARG Rk HEHIA AT 1
SRR TR 7 R G O 0 B O R R P R R IR R PE L B 02000 {3z 76 5541 Python iz 4 )
{#if 0x10 F1 0x1000 {if.,

co_flags Hy AN LR EE R NEBEE AT .
MRS R FEIR— D EEL, co_consts R —TRR 2 BRET) ST FAFAR, WERAE Y None.
codeobject.co_positions ()
AR B AN A X G g 45 A i 4R 2 I TR ARG 7 B ) AT RO 42
kSR L2 (start_line, end_line, start_column, end_column) o, HAEE
ijﬁ?ﬂﬂﬂ“ﬁﬁ:éﬁ%ﬁ% i kAR MRS AL B . HME B e RS AT AN O FFAG R G utf-8 S5 fw%

Ho
PN EE R RE S £k . ATRERAESCR G O T RS R4 R
* fff#y X no_debug_ranges =1 TERERR -
* TEfiifl] -X no_debug_ranges WM —T 4% pyc 1+
ISP =225 D0 VA R A= e
o T BRI JE B BRI YA FR AT S SIS
MR IE I, TCH R BRI R AT Y None.
3.1 B HIBE.

P MR RR EAE A N R AR S AL, X W] BE S B4R R which may result in a small in-
crease of disk usage of compiled Python 32 {4 5 H] 14 T4 £ a3 8] B¢ AR BE 2 5 JH i N ARG A 38 . 28 3k
G AR AME BRIV UE T BB 45 B, FTAME A -X no_debug_ranges fir 47 HEFR 5

PYTHONNODEBUGRANGES M IE45 &,

LITBOE

WX RN AT EATRTRE BIFE RIS (T30, s 4R B R 4L

Foki) Kt £ back JWRT—HERT (BRI HE), W20 HERR WU, None; £_code Jy it i
PATHICREIS S £_locals N TEMAMA RN VI £_globals MM TALEHAR: £ builtins
MATERNE (BH) Z5K: £_lasti HHEIHTES XX RN T PR DRI,

Vil £_code 5| & —A il Ff object .__getattr__, [ffHiZ4 obj Ml "f_code".

PR B f_trace, WIHRAN None, WLETERFDIATHARIVE F A2 R £ (VR0 ) . 18
WA HIRIA T il — A FF - XA PAEA RS £_trace_lines A False REH,

HARM LI T se 2l £_trace_opcodes &4 True SEAVFHIRIEID I R IF(F . 1R WA IR B R £k
S K W) R B PR ER ) s, X T RR S S EOR & IR TN -
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f_lineno MWK S HIFTS - £ B 5 AM— AR LR BN ERBEEL 048 24T (U THJRZ R0 . THes
A PAiE T B A f_lineno SEE—A™ Jump iy 4 (R E T —1E4H).

X G SR — AN ik

frame.clear ()

S5 R R A A 1) 4R A AR R 5 o T ELA SR WU T — N E RS, AR e . X
A BT TR S WO REIEERT L (B2 48k — A58 I ORAr FL I E 2 5 ) -

AN B IEAE AT 25 5] & RuntimeError,
3.4 FrIIgE.

EEIFOES
X R TR — A R R R % . YR AR S R A E— A RS, TR EA A types.
TracebackType ER A%,

X R A A T4, AR T E AT R, SRR E R L 51 2 miidE A —
AN TEIAXT G2 o 24 BEA— A7 AR AR ER B XA E R o (B Wiy 1% 6] —7.) BERI{EN sys . exc_info ()
FTIR M TCH RS =30, AR R E W __traceback_ JEMEHIIRIL.

AR NS T AR, AREREES (CARAFIIRET) B AMRERT R WRMERER AL T B, B nT
YEK sys.last_traceback 3B,

KT AR LTS, 0 [l S i B R e i R A 542 to_next JE MR B 5E BE AR R B o

Rk K@ th_frame $51A Y /i ZHRAHATIG th_lineno 4l /LR IITERI TS th_lasti 4
ARG WS R TR TERCHY except TAJECA finally TAJRY e oy A, IR G 94T S5 MR
JE 64 AT RS A WO 5 FP AT 5 AN [

il tb_frame &5 k—A> HiTF 4 object .__getattr_ , FiHrZ% obj Ml "tb_frame",
TR AT SE M th_next NARIREFP N —2H GRAE KA RERDD, WREA T — 29N None.
TE 3.7 BUCHE R [0S 04 T PAGE I Python RS W CHBSE B4k, B SEBIY tb_next JEMER DARE BT .

PILPE

YIRS TR getitem () FEMERNYI A . ZWR WA HNER slice () BBOEEIH.
FRIRI H L@ M start SRR stop N EFL step HAPKAR: A{EUEBENN None, X SE @M H AT
YIRS 5 S F Ak

slice.indices (self, length)

BT R — DB length FT 3V FAEY) 7 % G ] 2] length 552 K FER) 2% H P SIS U R BOAH %
e BRI i o ol ey = A B R e s X Se B S YT R Y start 71 stop K515 LA K
step HRAR . FRT |5 SR G I 2 15 TE AL D) R A — Eid Oy sUAb B
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RSHEMR
BRSO R T — Bl kI b SO eR B0 G el g I iR R T e ST YR SR R R A

SRS, W HREEH P EE X ENS . MG RI— N ER S T ERT S, SEPRIR [l
Mg L WA, BEASPEP i . B AR R RS BN ST N E
staticmethod () MIE#SRAIEE .

KFEMR

KX R MBS R AT G B S8 M E RSB RBGZ AT R 2. R SA R
RN E AT HEAE L € R E” — il . a4l B classmethod () 1
TR A A

3.3 ¥R ILEBR

AT SRR B ok SO AR S B R BT (OIS AZ
S5Y1H) . AR Python U3 % S E R, AVERAK T LT S AP EAT Yy, 260
K, IR X T4 H__get i ten_ () Wrik, ¢ H x RESH— IO, W x (1) HAREHNT
type (x) .__getiten__(x, 1) BARABIIBISMIER, AENA i SOE M Ak ion el T AR R0

gl k—/RHE G N AttributeError B TypeError).

P AR 1R None FoRXF W EMEAR T . Blan, WR—A2% icer () %k None, NIZZK
FEATATER, HIERHHSLBIEH iter () ¥51 % —4 TypeError (MALMEIEE getitem ().

TESE BB IDUT (] P B 2R ARG 28}, AR EE B0 — SR DL SE PR B T AR S e D 1 24 2 A 7 L. 5l
an, FRECAN TTRERIEX T L R Ul 2 G B, HERE A T REst A B o XA D i — A~ 5L 4l
& W3C BSOS SRR ) NodeList %11, )

3.3.1 EXEH

object.__new__ (cls[, ])

PRI AR cls RIGHEBl. __new_ () 2—EESTTIE (24501 BT MR 2 i),

BB AT RSB T B 2R — A B8 ARSI AiG vt g3k G 2agid /)
__new__ () BYIRBME R Rk 5 556 GEH A2 cls 1 SEA).
WA S S M E M S B super () .__new_ (cls[, ...1) i &k 3

)__new__ () J5EERAIE—ASH 28 S B R S AEIR 0] 8 22 BT AR 3h T A6 IO 1) 0 S 31
MR new () FEMIEXT G AW AR B R ] 7 —AS s BSEB, WIFSEplng_ inic ()
FERPA __init_ (self[, ...1) WIEABERIEH, H self JsLoiim eS8 S eiE s
Ko G A i A ) S KR ] o
W new () KiREl—A> cls BB, WFSLHI__inic () HERASHINIT.
_new__ () WHMFEER AR RAELAK TS (B4 int, str 5 tuple) 5 H LBl E#S R . BhES
TE H E Lol S DA 2 i 20 L A

object._init_(self[,...])
AESLB GBI new () BiBIEZ G, REVAAEZ A . HSESGE AR FRENSE
MR —ANERWRE _ inic () F¥E, WHEPRARZEWRMA _ inic () FEE, wpadie
H I B AR AR SE B B2 IE A 1Ak s Bl super () .__init_ ([args...]).

2 __hash_ (), _iter_ (), _reversed () WWk__contains__ () JFIEXTMAEIRALEE; HABTIT VA5 % TypeError,
{EATAEARHS None J& TR TR X R BAT R SRR — -
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FoA SR new_ () Ml__init () YMEMRESERA (H__new__ () BI#, Hh__init_ ()

D, FreA__init_ () REIPMERGER None, HWSHEZITHIGI A TypeError,
object.__del__ (self)

TESEH RO A SR o X IBREFR N AR e s T g (N3G ). IR— R A del () K,

MPELFrIRAE R ZARWA_ del () ¥k, /i X iR F & AR ORS00 250 0 ) IR I B

_del__ () FYEFILA (EAHERED 08— AMZ LBl ny 35 | RORHER A B . X4 4.

_del_ () RERTEEAE RGO S R 2 i B S B E 1 4RI CPython SEELH,

SR —IK

ARRELR IR PR SR AR IRT R __del () ks

Frili: del x HFAEIMN x._del O — HIESKF x 5 UHIHEOR—, & LAAE x 1951
TR TR -

CPython SBLAN T : — 51 HIAEER ] PARLIEX SR 5 T ROAE . FERXAREEL T, PRERREAR IS fei 21
HRLEIT IR DI S M. SEG PR — A8 IR R 2 — A S AR Rl A R i Wi &
ARG, RRTIHE ORI EIER, €305 TR A 3a B i fm s & .

ZYL:
gc B SCRY .

B T del () JPERTEARBCRUE AT S BN, Bk
FTEp— 453 sys. stderr, Fpiilih:

o __del () WTEARRMAMBEHATR AN, Wik AMEELRERN AN, MR__del () FHE
FeZ S HARPLIE SR, ATRES A EAEEE, BIUZ SR WO IIT__del_ () TP IRTAY
PRAB TR

o del () M]DATEFERERS M BT, L, BREVIM SRR (8 k)
Al REC B BR 5% 4 None . Python 2% fRiIE M B He i &2 FR DA AN N RILRAT Sk i &2 JR A8 i
T e Ath 42 R AR B AR E AR I 2R 2 R AR B RIE 1 , XA B PR S AR
fE__del () FIERREFBHARER AT .

object.__repr__ (self)
Hi repr () WERECH A DA — DX Bl FAFERFR. QURATEE, X R —E R0
Python SRk, WLk HE BAAMFEIER NS (REAE M) . AR A BE, R Mg
N <...some useful description...> WFEAF. REMELFT 2 —PNFEEFENSE. R
FKEXT _repr_ ()EREX __str__ (), WIEFREZENEGIR “JEERX" FAFERFRREHE a0
M_repr_ ().
W EEESH THE, PRI R NAE S FEE R BB SR EEN .,
object.__str__ (self)
J#id str(object) PAMNEREL format () Ml print () WHPAAER—DXEM “JEIER” sitg
RIFPFAFER RN . RIEELACN —A FAFHRXTR.
WhSobject. repr () WIARREAET __str () FHAFIR A —FH R Python Fika:
AT A S S B AR ) AR (R R
WA object firE XMBALI LM object . repr ().
object.__bytes__ (self)
1L bytes W A —DRIRIFITHRIR . XWIZIREl—1 bytes M.
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object.__format___ (self, format_spec)

Wit format () WEREL. PR, % XILFF S F o MSRIEPAK str. format () JyyETRH PAE R
— X MR FRRFIR . format_spec ZEUN P FG IR IA R FLFE . format_spec
BRI format__ () WZRBIYCER), N RZELBE RS Z AN E A,
o i A AR A A T

& formatspec T AR ERS AL TRA A .
R E DTN — AN FAFER X G2 o
TE 3.4 BUHI: object ARG __format__ Jy kMR g AMMEMAEZSF4F, K5 K —A> TypeError,

IE 3.7 R object._ format_ (x, '') MAEZ[FE T str(x) MAFZ format (str (x),
T ) o

object.__1 self, other)

object.__1 self, other)

object.__n
object.__g
object.__ge__ (self, other

t__(

e_ (
object.__eq__ (self, other)

e__ (

t__ (

self, other)
self, other)

)

PA LIk BERE AR R w8 LU vk s i AT S ST E A PRI . K R AT x<y M x.__1t__ (y).x<=y
PWH x.__le_ (yv).x==yv I x._eq (v).x!'=yfix._ne_ (y).x>viHHx._gt__(y).
s>=y WA x.__ge__ (y).

WIERAE E S BB RSB, & 70T RES R [l BBl X 52 Not Implemented. & MIEHI,
I B ik ] False B True. Al Sifp LoX 8607k n] PAR ML RE, P ICAR RBGZ FAT 2 %
TR (BIANFED 1 A Z0F), Python SXTREIEIA bool () LABIEST RN ELZ (.

TEBRINTE LT, object WMl is KRSELEH_eq (), FFAE B G R N AR H K [
NotImplemented: True if x is y else NotImplemented. X T_ ne (), BRIASFHIE
% eq () XTSRRI, BRAEL RN NotImplemented., WRZHEAZEEA HMBRE XR
EUERASEEL; B, (x<y or x==y) NEIFAREKRE x<=y. ERIEAMREH A 04 B3 v 84E,

%% functools.total_ordering ().

WER__hash__ () BFIMREGE, TR SR HE B IA] 7 S i hashable 346}
BRI — L

X IEI A RS ERA (ELNBER L HZ R EEA NS EC A ) s w1t ()
Mgt () BRXFRYSS, _1e () Fl_ge () HRXWIRAS, M_eq () Fl_ne_ ()
MRENTA OSSR ERER AR, FA BB AR A B R A Y el e 4 1
JE, MRS A BV E R SO 3, 5 MR e e B 2 B E R i . B TR S0 % &

object.__hash__ (self)

WL E AL hash O P DAIS A SR AR R BEAT A, TR T IR RAYE A0S set . frozenset DA
Jedict, __hash_ () MR [EI—AHEEL, X5 HCREE SRA ] T 5 (4 ME— Rk Mo LA AR )Y
WA (e A R IE S 5 IR X AR R (EIR A&, BIRFEAIFT R — S ocdlt*f
ZICAUEIS A s . Bil:

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

#il: hash () MN—AXREEXM__hash_ () FFiEREMEPEECN Py_ssize_t BIKR/N. il
A 64 (LFHEN 8 FY, A 32 (UMEN 4 T . WER—ARIRI__hash () MATEARIFLLR/N)
i EEAT HARAE, RS AT SR R TERE . R — U R BT A2 M python —c

"import sys; print(sys.hash_info.width)",
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WR—ABEEEL__eq () FERAEMARNZE X __hash_ () BfEWREELT _eq ()
HEAEN__hash_ (), WIHSLFHEEARA G E SR ZTENLH . R0 LT AT 4
FHEIMT __eq () Wik, WEARNIZELI__hash__ (), H Nhashable 2358 1) 9P K B A M 7-(E
SEARTASHY (AR SR AT, B T AR 7 ) o hash bucket).

T PE SRBN A __eq_ () fI__hash__ () Ik HHAENSEMNSE (HCERIN) HRUE
IS, HFH x.__hash__ () RE—MEUMHEPAHLE x == v [ ERE x is v H hash(x)
== hash(y) .

—ARUNRERT  eq () HRAE X _hash__ () MEAFH  hash () BRAHIE N None,
—ANEI__hash__ () J¥ih None B, %ML BIRFAE— AR 7 2R UL G 75 (5 i) IR 5 | A&
TypeError, HEYERKM isinstance (obj, collections.abc.Hashable) WFgiiERaHH 51 R
VNG PO -

WR—AERT  eq () WEFERERALEN__hash () LW, WLHETRE _ hash_
= <ParentClass>._ _hash__ T CHIE AR

WR—ARHEEH_ eq () WRTEERMEA R, WNZELRE L% __hash_ = None.,—
ANAENLT__hash () PNERXHET| % TypeError 244 isinstance (obj, collections.
abc.Hashable) ¥ ARG PTG F X 42

ik BN, str Fll bytes XfRH)__hash_ () {HEMEH-— M FEHUE “mER”. BER
BATHE— B Python AR & R4 A4S | (BB TH{ELE B =171 Python ]2 A] Fiil ) .

XA A T B b3 RO i B i AR R LA AR EFE SR DL R A TR B O(n®) B2 2% B 1 3 11
LR 45 2t . 52 5 http://ocert.org/advisories/ocert-2011-003.html T S .

S 72 I T RO . Python AR AR F R 2 GEAFEAE 32 (171 64 i
P A2 .

%EL PYTHONHASHSEED.

T 3.3 SO EC: BN A B LA .

object.__bool__ (self)
A 7R ASE BR AR D DA S B bool () #fE; M%IR M| False o True, 4oR7E ST RN,
MAEE LT len () WFNRHRNE, MRHASRA N BNZN GG HA B, R —4
K __len_ () Bl __bool () BoREX, MHFALBIEFHAN R A EH.

3.3.2 HE XL EitihE
ATDASE SCR A5 5K 2 R BURIETTF (x.name MM, WREMER) A9 HAAE S

object.__getattr__ (self, name)

MENE VTR AR AttributeError MR (FTRERMM__getattribute () W
T name NE— B g MR self MR X EWPREMETME| A T AttributeError; B{FE %] name
FeYEJEIER A _get () BGIK T AttributeBrror), ML 2MiRE ($FNW) JEHEEBUZE] K

—/~ AttributeError B,

R B EELRREN, _ getattr () MIASYIHM . (XEFE__getattr_ ()
Ml_setattr__ () Z[EEREMAXIRE. ) X T80 b 2 B8 A X3 B 1
Wi _getattr () FFICIEVHIA LB E) HAbE M. B B XTSI AR BRI, RS 2 7E LB
JoE 1k i i AT AT (I 2 3 4 A B oA X 52 ) 3w DAL B s s, S 00N
M__getattribute () J¥ET MREIESKBONEPEDT ) 58 a4 fA ) Ik
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object.__getattribute__ (self, name)

I 4 TE A A bR DA S BT S S B @ i ). ISR B E X T _getater (), MJE#H
ANeW A, B getattribute () BRMIPHHAE X ZE| KT AttributeError, WHE
N4 E ($RFEIR) BIEESR RS & 4 AttributeError JH . S Tl T R TR
9, HSCH N 1% 2 R B A R 44 AR BE S O R U R E Ir s B AR JE v, B0 object.

__getattribute__ (self, name),

TR MIRTEAE N 8 I R TR B P R AR S A T A S5 SR OO T A AR IR YA I T RE 2k
Bid. SRS EE R

Bl & —A it object .__getattr__, MHFZ%k obJ, name.
object.__setattr__ (self, name, value)
W EAE— AN B R E I DR« XA S BURIEEALE] (BRRHEARAARISE B 78 ) o name
JRIEATR, value SRS JEVERIE
WK setattr () MERMELE LB, BNZRHAEZELELE, Bl object.

__setattr_ (self, name, value),

gl & — FitE: object .__setattr_ , FfiiZ4{ obj, name, value,
object.__delattr___ (self, name)

RUUT__setattr () HHAEAAMERTTARGE . HEI7IERIZANTE del obj.name X FZARA
AR

Bl % —A fH i3 object .__delattr_ , PHZ¥ oby, name.
object.__dir__ (self)

BIPESAEM A R dir () WEERA . R IEHELAT— 8. dir () SALRER TSy
H TR HHEF -

BE LRRE i

FIR# PR __getattr_ Ml __dir_ BRI K HE OSBRI IER U . BEHURGE __getattr_ bR
B YU Z— AR, WA — B4, FHRETRESSRESG K —1 AttributeError, WIALEIT
WA Robject . _getattribute () RIEBHURIBLEIFEAJEM, W _getattr  SAEfR
%Edict_ T, REBIR5]K 4 AttributeError. QIRKH], B VAURIEX B 1R b 4]
HH.

__dir__ PREUVEAIZSZATMBRE, I HaR el — AR BRI A BRI AT TS R BCURATAE
PR ER MR RIREE dir () &R

RSB 1 5 SOBLRINAT R (BCE R PRI P R ), ATDAR BRI G __class_ J@IEBLE N
—> types.ModuleType HJFK. Bl

import sys
from types import ModuleType

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

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

Qi3]
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sys.modules|[_ name_ ]. class = VerboseModule

i E B __getattr_ FNEEBILE _ class_ Hagmfd @t v it & - |
BEif A4 R A B (NS il AR e Y R AC TS iR 2 Tl A WA 4 R P i 5 ) A2 i .

TE 3.5 CERR: __class_ BERJEHECH TS .

3.7 FiIhEE: _ getattr_ Ml dir_  FiHEE:

S

PEP 562 - Bile _ getattr__ i1 __dir__ i AT _ getattr_ fl_ dir_ R

SCHlHHIR 2%

PATR A — S 2 R (Bl #4938 538) YSLBlh LT —A> A A & R g i A 58 1E . (idl
REUATE A & N HIEA G ) o FEATRBIT, “BIE” AR AT IraEI __dict__
HH AR i P 4 A 1)

object.__get___ (self, instance, owner=None)

PRI R AR A 2 e @it (CRIE DI IR) ) GRS OIR R IE (SEBIBIEDTI ). AIEEH) owner
SRR A RN instance ZPUHARVTTVBIER) LB, WAE L owner 7B MR [H] None.

BE MY 240 WA B ) B (H s 25| & AttributeError 54,

PEP 252 451 get_ () JrH —ZE - ASEAY T X4 . Python [H B P B RS S Hr A &
x B2, HLLbsy =7 THWREESRAA NS4, Python H B)__getattribute_ () LA
%Mﬁ/\?”‘véﬁz PR (I T

object.__set__ (self, instance, value)
A VA PARE . instance $& 5€ 1) i A 35 2R 10 S B JE N BHE value .
R, BI_set__ () Hi__delete_ () IR “BHEHIASR" . EZMTES I A 4

ﬁi‘\

object.__delete__ (self, instance)

A TR AR instance Hi 52 i) T 2 2R S B R 1 -
JEME __objclass_ & inspect BIHUEEN AR E XS E SURTERRE (IEF & IR B T 3852k
JRIERIZATIS A ) o W T AT ROk UL, B R ATE I BUN SRR B — R E A (FT2K) msepilfE
RE—AIESE (B, CPython 28T C RS E AR B ILEHE) .

T R 28

RPUR, fidasst 2 A “90Eir N XTI E s, HIE MU B AR g8 P s i O B
_get__ (), __set__ () fl__delete_ (), R —IXHE LT ALFTEFLE -, EMPK
Wkl Bu

Eﬁwﬁm%mﬁﬁmM—ﬁﬁ%%$ﬁ¢%m uﬁ&%%%ﬁ B, a.x WERIF M a.
_dict__['x'] JFlR, SRR type(a) .__dict__ ['x'], FEFRMKKAER type (a) B LFEIL, K
HFETTA,

Hi2, WARIEBAE R E LT HARE T ER XS, W] Python 1 <> 82k BRINAT M -6 1 A T F ik
P e X B B A A e B AN BRI AR 8 i s A g v e el v ) 0 ok e i
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RS R G SR a.xo SEINAE UK a T E:

HEZEWH AR LR A2 P REERELERH M Res e x.__get__(a),

PG MR E R — DXL, a.x 2RI type(a) .__dict__['x'].__get_ (a,
type(a)).

R AR E RN, Ax SFEONRH: A __dict_ ['x'].__get_ (None, A).

I Kl super (A, a) .x XFEMH R SARIAE a.__class__ . mro_ FEREEME A ZGHE
K BIFRIEIB.__dict__ ['x'].__get_ (a, A). W x NEHARLE, WA LR FE

XFSEFIGE R, AR g UE AR e R T8 ST R iR g T vk . — Mg T PAE L get_ (),
__set_ () fl_delete () T4 E. WMREHEAEX __get__ (), WFHEBIER:R FHER g5
HE, BRAES RSB b AN A B EE. R E LT __set_ () /5 __delete_ (), W
B MR R EWAEAE L, WER— N EEER RS . W%, SR S RneE 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
M, SEBIATDAEE 2 SORTEE ¥ 33X FRidr B S 3R A5- 5 R ) 2R 8 b SE GBI — 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
RFAFE .

o __class__ WEMFEMANIEEAFMER _slors__ B2 EAEH

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

o WRKpiterator AT _slots__ W2 Rz ik as i ME QI descriptor. {Hig, __slots__ J&1ERFH—
AR

3.3.3 BENKEIE

M RYR S —ADEE, KEXDNLEEMM__init _subclass (). XFE, SS9 5 WL T
FAT NIRRT BE. X5 et e A R B U I, (H 23 15 25 HL BB 52 ) & AT BT B 1 A e g 28, T
__init_subclass__ WHAEH T& L T ERN AR RN T,

classmethod object.__init_subclass__ (cls)

MPAESRIRA: TR IO IR SR« cls KERIFGHTY 72K ARE O — @ L0535, Bk
TR R I

BA—IHEHWRBT SRS PG LEN __init_subclass__, N T 5 H Al fi [l
__init_subclass__ MR, MMM AR RE TSR HARMEE RS, Bl

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

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

object.__init_subclass__ KIERIASSBUT AHIAM, RAEEESEOR ARG K — 4R,

il JURPLR metaclass FFYCHERBPLH LR, HFASH L _init_subclass__ 5%
B brgoek (MAEEARER) hdd type (cls) i

3.6 BRI HE.

B RPAEN, type. _new_ () KFHMIZEIFXIFWAH__set_name__ () B THRIXTRIAT ]
o

object.__set_name__ (self, owner, name)
TEFTE#2E owner WBIEN BT . R CHIR(ELT 1%L 111 name:
class A:
x = C{() # Automatically calls: x.__set_name__ (A, 'x'")

R B BRI R E RGN EZ FHITH, __set_name_ () KA HSIWM . WALE, WRAH
M set_name  ():

class A:
pass
c =C()

(Rt
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(£ 50

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

G 3/ RIS Sy
3.6 BN HE.

pIvES

BN T, KR type O RMWEMW. BESE—DHWGESE AT, L8297 E 5|
type (name, bases, namespace) [HZER,

RO A AR E AT A netaclass KBTFSHL, sUild ok — M &SN IA LR ITE
il ZEPAR/RBIH, MyClass fl MySubclass #B/g Meta 3L

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZEE SN E AT HAh 5 8 7 S KR AR T T Tl 4 B A e B A T AR 8
M ARTE SHHRATIS , R AEDA TR

* f##T MRO & H ;

o B M

o MERIEaNA 25N

o PATEREA

o BIEZERTSR.

fi#tt MRO %8

object._ _mro_entries__ (self, bases)

WA BIE S P EZOR R type MISEH], MIAHEZEL TR _ mro_entries_ () Fik.
WHRKH T __mro_entries_ () F¥E, WAEAIEIRIHEZER SR ARA __mro_entries_ ()
MIEE5 o % ER R TR AL 28 bases o2 M IR IGHEESETCAL, I HAU R [m]—A> B R R B
AR AMA A . REAICHTRENZS . FEICRE IR, JRIAHE S 1l 2% .

S UL:

types.resolve_bases () ZISHUENTAIET type SLHIRGEZE,
types.get_original_bases () fF#i  mro_entries_ () BWZ BB “JFRIAHRIL,
PEP 560 X} typing BHANZ 2B A% 0 S
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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,

KXz

*HﬁﬁKETLJ:‘lE/Jmﬁ WM IRUER R a2 2 0. WRITTERA __prepare_ J&M:, BXfPA nanespace
= metaclass.__prepare__(name, bases, **kwds) WIERWIEA (Hrb SR AEAE AT ] %5 41 3¢ dt =7
S8, MNRHKE L) . __prepare_ VAN UYL K k. __prepare_ Jrik[Al ) f 4 250 2
Wi A __new__, (B2 A BN L0 EHZ ay 25 25 (B 2448 DUE|— A3 dict i

WRTTEKEA __prepare__ JEME, WKmA SRR I — D206 PG

S

PEP 3115 - Python 3000 pi¥j 5528 5| A __prepare_ iy <S84

KEMEKSPL (KT ) exec(body, globals(), namespace) HIERBIAT. WiBIHHE exec () )
%%E%J%E?é%xﬁ)&?’ii% RN, AR R A2 R (BT k) 51K A 24w Ao B A
FHIE Y 44 R

B2, BP0 R AT R B BT, 728 R LI T YEAT AR T3 R BITE JEAE U2 R e L4
FRo é’éﬁraﬁfﬁ% WL S — N ES BRI ER TN, BOE R T Ty AR i e =R A A
__class__§|Hf

glEAI R
—HPATRF AR MIE TR ML S, HiELHH metaclass (name, bases, namespace, **kwds)
A% (BLabmhn S5 5% AN __prepare__ E’J*H I_J)

WARRFERPELM B ESIH T __class__ 5§ super, Xf%zzl_kvﬁﬁﬁ/—tﬂ’j super

__class__ firg|H, Lmﬁﬂﬁw%ﬁﬁfﬁﬂﬁﬁﬁﬁgflﬂﬁﬁlﬂﬁ Lﬁﬂ%%ﬁfﬁfﬁ(ﬁ/fﬂﬁ super ( %Elﬁ
FRiR IEAE BTl A R 2 A28, #1004 24 iR E’J%@jz%Tﬂ'ﬂﬂzﬁ%ﬂ‘%@“ﬁﬁkﬂﬁ%*/\%ﬁ
FARIHI .

CPython %ﬂ@*lﬂll TE CPython 3.6 K Z 5 WA, __class_ B2 fEhEmH S ETJEFE’J
__classcell_ ZkHBEH TR, WRAAE, BOMgn LKL type._new_ A, PAERE
iRy G~ ﬁD%Tuliﬁi JF Python 3.8 5| % RuntimeError,

MBI ICE type, SEFEALMRA SN type. __new__ HIGNS, VANEISMY H E SO BRAEA]
TR G2 I AL A

1) type.__new_ J{ARWUREMA SR HITAEL T __set_name__ () JFikiE M
2) X2 set_name_ Jy{ARFHIAT T E L HOSERITE E B SR I 44 R e TR
3) AEFTREET O AT T i i B B S B init _subclass__ () # T
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TERMBAEZ G, ERXWEROETEIE SOPRZd: (WRARIE) , BRI RRENE 2 LHYE
Gy 2 Jrrian 44 25 6]

Yl type. __new__ GIEASHZER, $ROELAME N a4 S RITE S X G S P 2] — S Rt
ZFER . ZAFEACRE TR, JEE WSO R __dict_ &Ik,

Z Y
PEP 3135 - ity R ik ey __class_ PG| H

TR ER

JTCRHETEE M ARR) iz, Caud sl ERmteE. G, #Od. Asi&T. ARz,
B HEZDA K A S IRBIUE /[R5 45

3.3.4 HEXLEHIRFREE

PAF H RSk E2 isinstance () fil issubclass () NEEEIEGAFTH .

R, JuJ abe. ABCMeta SCHL T IX BT VA DATE ALVFIFINRELIE (ABC) {12 “REFLEESR” BOmMBMET
R (EFENERE), WfHh ABC Z .

class.__instancecheck___ (self, instance)

W instance NN class B—A> (BELIEDE13E) SEBUR BB . AN & ST ok, WEwiii A

PASCE) isinstance (instance, class),

class.__subclasscheck__ (self, subclass)

Return true 415R subclass AN class (—> (ELE2EREE) TR B, e T, W
2 H PASEEE issubclass (subclass, class).

TR ST VA AR R T RMAEE (o) . BNIRRRIE NI EEL R e L. X 5ET 56
B R R T B AR 20, AR DL T S A Bl 4 1R R 2
S

PEP 3119 - 5| AfhZ& AR prsshaeqiid, @i instancecheck_ () Ml__subclasscheck__ () F5E
fiil isinstance () fll issubclass () 178, MASLTIEERIZIHLE HF RIZE S B INIm G L1 N &
(20 abce Fidh).

3.3.5 EHlZRIZEHY

Wi K A AR E W), 6 Python 5 FE-SHRICK H A e — A generic type FEAE AR AL . BN, 1ist [int]
XAERIARTE PT AR R FoR—A List MEFTA TR, int AL,

S

PEP 484 —RMIEfig /44 Python v i) TS AUARYE I HESE

ZNPNAIR BTS2 R R GI0 SCRY

Generics, Ji1 1 F15& SLIZ%URI typing . Generic 4 Uil Se Bl AT EIEATHIHIL 5 (LT R Bk A 2 UG 7 3
PR BIEZ 200 3CRY

N

Nl HATEE X THRIRIZE T __class_getitem_ () WA REHIES L.
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classmethod object.__class_getitem__ (cls, key)
72l key 848 YR ALR ] —DFRTRIZ BRI L T MR 5.

MtER FE B, __class_getitem () 2 HINBCHETE. FHiL, AEBE CHHEA BEAE
@classmethod 31,

__class_getitem _ gJBEH)

__class_getitem () BH KR ARVFIMERZ NI TN TE S AL DA 7 (XTI L2 X 42 7 .

PP DB AT RS T SR B AT M A 2 Xz 8, AP YMNE ST
WMT__class_getitem () WIARMEEZEGK, @M typing.Generic 47K, XNEIWAHHCH
class_getitem__ () ZZH.

FRUEFEDAAMGZE B class_getitem () HE XSEIATREICIEBES = ARG A 25 U1 mypy Jir BRAE
AEWFEARATZE B FRABPRIMNIH B __class_getitem_ (),

__class_getitem _ &5 __ getitem _

W, T SRR I — R RIS AR SR e U getitem () SR AT, Wk
BRI X R AR R —AE, WNRESTHM__class_getitem () h¥i. __class_getitem_ ()
WA E AR e S, . 243& [5]—4> GenericAlias X 42 .

i F 735 X obg [x] SREI, Python fRRERS S MG N X FER SRR R A E N B H__getitem () iF

B2 class_getitem__ ():

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 1is 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 W, FFPA 2 H G2 HABRA LB, — NPT FR %2 I metaclass, F£ H K2 BEEHARRE
type RIEAENMICH. type WAEN getitem (), XEWLFH list[int], dict[str, float]
Ml tuple[str, bytes] XFERHFIIRERRF T class_getitem () #IHH:

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

(Rt
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(£ LT
>>> 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, WER—ARFTEXT __getitem () EENICE, WHHBGZIEATEESEORRMAT N . XI7HY
— AT AT ATE enum B £ E):

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem ,

>>> # so __class_getitem _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S
PEP 560 - %} typing B AZ BB OS2/ 4 class_getitem (), I 8 Bad B FE ] B 2 5 2L

_ class_getitem__ () MAE__getitem__ () #IHH

3.3.6 #EHITTE AR

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

WS TESEFIVE A — R B R WA WieE X Tk, W x (argl, arg2, ...)
KRBT E M type (x) .__call_ (x, argl, ...).

3.3.7 RilEIRAE

AIDASE SR A RSB S . WIEHE T 520 (0 71 kK o) ek 4t A F3), (Hda RN
HALTE AR BUA T BB R A7 51 Bl BRI P B ) 2 AR T 77 91 SR/ 1) B 17 kg R
kFFH O <= k < NHHP N ZFHE slice MPMKE, BATEXTHEMEE. HAMNEEBGEBIHE
ﬁ%keys(),values(),items(),get(),clear(),setdefault(),pop(),popitem(),copy()L%Zi
update () %%, BAIWAT AN Python ARHE F X5 H M. 141 collections . abe B L T—4
MutableMapping abstract base class DAMEARPEH_ getitem (), _setitem (),__delitem__ () Hl
keys () HBMEARERGENFTZTH L. ATZTFIENIRIE append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ZEH¥E, Witk Python BFRiE 1ist MERIAKE. )5,
P AR BUIR B 5 i 8 SR SCR A __add (), __radd (), __iadd__ (), _mul__ (), _rmul__()
M imul () FEFERTIMGE (FaPHEE) REE (F8ER): ENANE CHME(EEHEAT. Mg
W RTINS contains () HEAARVFR SN in B8R T, in RS RBURTY
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S XTI, R SRR A 3 ANEEIR RIS ERSE I icer () JrERARRFRROHIE A
A E s AT, _iter () WMIEMOSRAGEE:; XTFES, WY R A A E.
object.__len__ (self)
P I AL BN B R EL 1en () o WAZIRIEIRRIGKSE, PA—A> >=0 REECRR . 1o, IR —4
MRAEN__bool () FEMH __len_ () JkEHE N ZN B B H PR B RME .

CPython S840 Y5 : 7 CPython H1, R K EfH K HEEN sys .maxsize, YIRKE KT sys.maxsize
ISR (41 1en () WRELR SR OverflowError. ZWj L E(EHME| % OverflowError, X4
WATE X bool () ik

object.__length_hint__ (self)

A1 7 ¥ DASE R operator. length_hint (). W %8 8% 4 K BE R4 THE (7T Bk T 5 T
LUK IE) o BRI KA >= 0 FORERL. & I ff 1 7T DA Not Tmplemented, X &ML 5
length_hint_ kSR RIEAE —REALIE. HTRRAERE N T OILPERE, SR R TE R

3.4 B fE.

ik A REE TR =LA . PATT AR A

’a[l:Z] = Db

SNEEE N

’a[slice(l, 2, None)] = Db

FAt B A EAE . BE Y]y TiLEUZ DA None %P4,

object._ _getitem__ (self, key)

P ARASEEL self [key] BUARNS . X Fsequence IR, 552 BB N BNV X4 o Tl R L
BRG] (WERRIEER I sequence KAL) MIRFIAMRER MBI T__getitem () Jiik. MR key fIRA
AIEH, W&5]% TypeError; WIRNFHIRTGLMEHEASMOME (FESEAT AT 50803 T | 945 IR AL
ZJ5E), W45 % IndexError. X Fmapping 8B, WIH key AT (ATERARH) , W 25| %

KeyError,

ik for THIMEA NEIERGINSIIFHER IndexError PAFIEAHAS I 2 51 45 R -

% 1k Wi I — > class W, A RE 2 A A KR UK 2K T IK_class_getitem () T A e
__getitem_ (). TEZH__class_getitem__ 5 _ getitem__ T fBERT o

object.__setitem__ (self, key, value)

VA B PASE L] self [key] WMH. HREFTE_ getitem () MFl. RATGRILILIL N %
AL BRT 55 LA fe v T S MU s s N, SR RS SR T R e . S IERR key (EFTE| & H)
SHNE_ getitem () HIERYIE AR .

object.__delitem__ (self, key)
P BT IR AL self [key] WYMIER. HREFEWE _ getitem () M. AXFR LML
W AZALR T 75 Z W RV R B i, B0 P AR R TR I A IETH Y key {ELFT 51 A 1Y 5 86 .
H__getitem () JrkiEOLAN .

object.__missing__ (self, key)

WoHiH dict._getitem () FEFRAENTFH AR BRI E F PASE B dict 281 self [key],
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object.__iter__ (self)

BEIT IR R AE TG BN — A B i irerator BRI BT RN 23R 0] —ASFr s AU 4, Bl AR 2
A PP A R RPATIEN . RTH, ER2AXE R AT

object.__reversed__ (self)

W (WRAGAE) &% reversed () B ERECHH DASEELM )48 . "B W 240R 1] —ANH7 0 DAY 8
A IER B TA ST ZEER IS .
WRFRME  reversed () Fik, W reversed () WERBCRIEILER| M HFH ML (_len ()
M__getitem _ ())o ZHRFFFHIPBLAINT G M ANFERESFEMLLL reversed () At SL BB SR
SEP AL reversed () ¥k
WRAREEEATF (in Flnot  1n) lH AR EAIAT BB ORI A, 2405 n] AFRAEPL R 5r
BRI EH R A RCRIA L, X R ER XTG£ 4 .
object.__contains__ (self, item)
V& 5V PASE B A G B BT . IR item 2 self BORL G R M1 B, IR R . S TBes) 287 |
SRS 0 157 e R S5 4 B T S S (L o B (LR
XFREN __contains_ () BRS, WA E o2 icer () WTER, RIS
H__getitem () WIHRFANERIL, SHE S 55 P oyt 265,

3.3.8 IS FHE

E SR 5 RV R R 22, R PRI BT A SR (GIANARRE BN BE A T AL ) X R i

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv___ (self, other)

object._ _floordiv__ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

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

object._ 1shift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)
A X 2T PR S H BEARIZ SR (+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, & ", ). Bl
m, KFEEX x + y WA, Hbhx @EA__add () FERERY—DHG], WP type (x) .
_add__(x, y). __divmod__ () JFIENREMFMM__floordiv__ () Ml__mod__ ()5 EARM
IR truediv (). TERAIRE SR = HBURR P E pow () BEUN__pow_ () V249
T SRR AT S =S40
ARG T E P R — A SR S IR SR TIE5, BV %R ] Not Implemented.

object.__radd__ (self, other)

object.__rsub__ (self, other)

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

object.

.__rmatmul___ (self, other)
.__rtruediv___ (self, other)
.__rfloordiv___ (self, other)
.__rmod___(self, other)
.__rdivmod___ (self, other)
.__rpow___(self, other[, modulo] )
.__rlshift__ (self, other)
.__rrshift__ (self, other)
.__rand___ (self, other)

.__rxor__ (self, other)

__ror___ (self, other)

T XS PR LA R (324) BEBIM N H AARZ S (+, -, *. @, /, //, %, divmod (), pow (),
RS> 8, N, D)o X B BN S AE AR EBOR SR IV 5 ELB SRR SR B[R] e 9 A i
RFEX =« - vy, Py BEA rsub_ () FIEMZE—AEH], W2 type (x) .__sub__(x,
v) 1R8] NotImplemented B K42 type (v) .__rsub__ (y, X).

TR =IO pow () HASZAXRM__rpow__ () (5 HIEEHAIN & Kid 5 2%).

il WCRAIRIEEC AU ZE R BRI — 138, HiZ FRREME TI e BRIk, Mty

VR T AE BB AR S B0 T o AT Rl fei/e T2 S A e R s ST

object
object
object
object
object
object
object
object
object
object
object
object

object.

.__iadd__ (self, other)
.__isub__ (self, other)
.__imul__ (self, other)
.__imatmul__ (self, other)
.__itruediv__ (self, other)
.__ifloordiv__ (self, other)
.__imod__ (self, other)
.__ipow___ (self, other[, modulo] )
.__ilshift__ (self, other)
.__irshift__ (self, other)
.__iand___ (self, other)

.__ixor__ (self, other)

__ior__ (self, other)

P X BT R LB ARG (4=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, 6=, "=, | =), KTy

VE AR ZARIEAT B FHAE AB U self) IR IG5 (G55 % B IR R self)o WRFEAN TR E
S, MY B AR R LR 2 . B, iR x 2B A iadd () FYERIZRE—NEEHG),
M x += vy HENT x = x.__iadd__(y). HWHEW x + v BRME—FHEE x.__add__(y) #
y.__radd_ (x). FEREHELT, §RERE T SECRTIAER (20, fag-augmented-assignment-tuple-

error), fHIAT }y 5 Fr B REHEAI B — D7 -

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

P RCHUY CRSRE RAGEZEILITHE, SOy RN Not Implemented. ANSRARIR HI MRS A BRI R ST vE, AN B E
¥4 None — TR &x i B 2 CHb A 28 AP R A RECR .
3T AR AL AL, R AR vk - BIN__add_ () - RN SYN A ZIEAG R, R U AR 2B
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object.__invert__ (self)
P B A — B ARIBSE (-, +, abs () Hl ~).
object.__complex__ (self)

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

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

W T ¥ PASE B operator. index () DA Python 75 %05 MK B0 X G S 4l BB S ) 37
(Blanb) A2 NE R bin (), hex () fl oct () BRED. FAEMH AR R E TIRECRA, Wi
1R 0] — AN

WMRAEN _ int_ (), _float () Fl__complex () WA AN ERKE int (), f£loat ()
complex () RFEHEHN__index ().

object.__round__ (self[, ndigits])
object.__trunc__ (self)
object.__floor__ (self)

object._ _ceil__ (self)

P8 X By PASE IR N BB 4K round () DA math %K trunc (), floor () Ml ceil (Vo BT ¥
ndigits 525 __round__ () A OLZ AN 2677 1R EER I 24 2 R 2 Wl Integral GHE AN
int),

W int_ () B__index_ () WRBE NN ERE int () £FERE_ trunc (),
T 301 BB #F int () B trunc () WIHEEERFH .

3.3.9 with &8 L T EMHE:E

ETFXERER NS, BEX TP Twch B EE s Th B3 BRSO BEER A B AR AR
BT TR BT SCARS TR e, @ with i84) (FEwith 125 TR BT DAE I B
MENMPrEREH.

R SUEERER  MA RE EIE R AR A A A SRR A, BUE FRRBIET IR, RPRFT I SO SRS

BT B SUE BRI TE 25, 7S 15 typecontextmanager

object.__enter__ (self)

PEAS WX RA R 47 B R 3e with AR S0 XA TR aR BHEE] as TATH B s,
ARAT 3

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

B RBCE O R B T R S SASEEER T R R GRS . TR TR SR e
BHE, ZASEERRN None,

R T e, I HA B RO e (RDRE e ek ), IR 2k Wl . A, Sk
AEIR H 5 A% IE # AR AL 2L

WHRE__exit_ () HEANZERGI KW EANTE, X2WHHERTHUE.
Z Y
PEP 343 - with” {4 Python with B4 ELTEHIA . ARG .
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3.3.10 EFIERRALE PR IESLH

YR AR AR, BRAA ARV b AL E S5, BIANTE My Class AR SR IF LN case
MyClass (x, y) MHRICHN. LREMMXAERIBGN, FRUAE L—N _match_args__ JE1E.
object.__match_args___

AR R AR — NP AT R OCAL . i RUN T (L B S R SR, A0 B SRR 9
WA KT SHL, TN _match_args__ F X IAEAE R KB o BRRIBIEAE M THRHBEN O

255 Sk P, W MyClass._ _match_args_ Sh ("left", "center", "right") N ZEIKFH case
MyClass (x, y) #% T case MyClass (left=x, center=y). ifHEEBE TS50 R 0 H0/)
TET _march_args__ HITREMNEE: WREIEKTEE, WEHABECILEERRF 5] % TypeError,

3.10 B R U fe.
S YL:
PEP 634 - £5RALBPLEL 75 3¢ Python mat ch 154 FHLTE LR .

3.3.11 RHZ XK

Zevh X P CHy Python Xt G i 1 — b ) (1% 2 S0 N A7 £ 4 2 i s 38 R0 1) 07 e s i o Py 2R 2 4
bytes Ml memoryview SEBUR, KBTI AE S =5 PE i SLAIIMY et X AL

FIRGE X RALE FH 2 ] C LY, {EA] Python S SEBZ ML 2 AT RERY .

object.__buffer__ (self, flags)

M self ESR—AZEop KRR (B0, M memoryview fiE8s) . flags SERMF G K Znh
AR, BN SR ] 1) Zep X g Ktk g il 5. inspect .BufferFlags A [ ik
AR EERI 2o Iy AL AR Bl — A memoryview XA

object.__release_buffer__ (self, buffer)

MG KNP E R o buffer ZHORAEMZ HIH__buffer () iR memoryview Xf
o WITTRBIRE AT SRR B G b XA BEIR . U7 23R 0] None o AT EHATALANIF B o
DX QA EOR LB T

3.12 e

S

PEP 688 - {2 np X Pp i fF Python Hu] yJj[a] 5] A Python __buffer_ fl_ release_buffer__ JF¥E.
collections.abc.Buffer ZEupX2HIY) ABC,

3.3.12 /BB EERK

XFF A KL, AT YRR B SRR AU PRIEAEHE SO R G N BEIE AR A AR A, AN REE
SER R AT AR A MUBE ST SRR R A .

>>> 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()
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BEAT O 15 J5 B9 B BRAE T A 38 38 B R A N B BT A X RS & LB LSRR IR D5 ¥R A0__hash_ ()

M__repr (). WRXEFEMRAERMEN TEREEHERSRE, WY EIFERSERIXTR H 5 &
FHE R 2R
>>> 1 ._ _hash__ () == hash(1l)
True
>>> int._ _hash__ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash_ ' of 'int' object needs an argument

PASK A5 2O IE A A U ] — SRR IR 7 i AR Ju3GRE T, T DA s A E BRI T
I} G 1 SE ) Ty A e

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

True

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

B 7T IEE RS R S ST L R, RS E R EEE RS getattribute. () JF
RN RE RO YO AUPIVERS

>>> 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

PAKFH TR Ged getattribute () HLEHIAMEREAS NNE ARt 7 R0 23 1E], HACH 24k
T;%ﬂ‘ﬁ%%ﬁﬁﬁff ARG (RRIR TR must WMATBEEAEIN G B B _EATEIR A& — B i AR Aot i
e
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3.4 thig
3.4.1 TIERMR

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

i MAFA types.coroutine () REMiAFIYA AR IR I generator iterator XF R JE T A SFEHRE4, HE
IIHRFEH__await ().

object.__await__ (self)

Wh AR 8] —A~iterator . 24 4% B Sk 55 Mawaitable %4, N, asyncio.Future SZPL T 7 ¥ DA
Hawait FibAMAE .

Pk RIBEFASX __await_ PR REARS AR B S A 2R B S R A A BRI, oA 2 1
TUE Flawaitable 35 R A PATHEGLR) BARSCIL (W1 asyncio) @i,

3.5 Bl age.
S
PEP 492 T {4 < n] SR 4 1S B

3.4.2 HIEMR

WAZAT 2 JETawaitable W5 . PIERYPHAT AT AP await () FFIEAHERARSA N . MRS
FrHFaR B, RS TI%K stopIteration, Mi%FHH value BIERFFHGRIEME. WRIES] X T 57
H, ERPOR SRR E. AN S BT | ARG stopIteration .

MR EA RS R T5IE, ENIRRIT A @R X BT i (B R B -k KBy 7 k). (B2, SN
[, PR AN B SRR A

TE 3.5.2 UM S RF— ML — K5 & RuntimeError,

coroutine.send (value)
FHAR SR Z IREA AT IR value 4 None, HRZXFRAH M THIME _awaic () FrREEERLRHT
—Til, QN5 value 5K None, AR ZILA FEPMEHEMERIN send () Fk. HEEE GRIE
ff, StopIteration B2 HAbhRH#) K5 LidX __await_ () iREMEIFTER L5 RAHF .

coroutine.throw (value)

coroutine.throw (type[, value[, traceback] ])
EMRENT AT ER FH . WA RS SEZIMEEENEASR chrow () A, WERAAENTT
T BN, o R SR K. AR (IRMIME, Stoplteration B@ M) f5 1
WX await () RPMEIATIERGIRAE . AL R E ARTE RN AR, KR [m]6% 25 8 7
1 3.12 UE R 55 N4 (typel, valuel, traceback]]) & 5 H I AT BEFE AR K1) Python A Sk
coroutine.close ()
W EL A ARE A SR . AR RHEER, RS EREA S E AR R X AR
Wclose () ik, WMRAFAEZL L. RIFEXEHLTIK GeneratorExit, Gt HINEEH
B. WG, WESEMCHEERITT, R ERACKEHE).

U PIREXT GORF R N, S A B AR AR SR 5 B P
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3.4.3 FLiEME

Fp ik KRBT FER _ anext_ Ik R0,
S EREE A fEasyne for iR .

object.__aiter__ (self)
WAGRIE]—A~ FrF i RERXR .
object.__anext__ (self)
%JZXEJ‘BIEI—/I\ T % R IR AR R — SR, MR G Vi%5 % stopAsyncIteration
H IR o

FAAE S R — 7R B:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 B e
15 3.7 UE M 78 Python 3.7 21, __aiter () WIPAIRIE—A> 3T S 4525 ZIRREGARNT N o7 15 K2 .

M Python 3.7 ¥4y, __aiter () MR =R RGN R o R BLATHALR GAKF 35 TypeError
B

3.44 RE FTFNEHEE

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

EEX ERUT __enter_ (), ARSI ESHREI—A T HF 44 2.
object.__aexit__ (self, exc_type, exc_value, traceback)

X ERMT  exit (), [CHMKBIRELIREI—A THFF5 %,
Sl BOR SCE BRI — A

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

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

3.5 BRI
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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 ﬁ;’}/ﬂo
°tw@%ﬁ
il %/74‘5'1 7%\

%Kﬁfmm-u import * K import ifHSEE A TEF ARG P E 2T, B TR AT R 4T
47 o AL REAERLR A B .

del R FAR B —FNERE  (BRIRILLPRIE SONRIR A FREEE ) -
B AR B ATE R S 2 TR R BN A SR RS b, B2 KA TREBZ S (Bl s R AUk ) .

R TR EAE— DR, M ZACR R R As i, BrARAE ] gnonlocal Mglobal, WIRAFRYE
SELERPZE G, WA R it . (BB AL B BE N R AL 1 SO 4 JRAe . ) AARAS REE— M UAD B
PEREARIEI A E S, W adEE

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

MU ERATIN, 251K NameError R . W%émﬁmﬁﬁﬁﬁﬁmﬁ,ﬁﬁ@W%W~
AR ERAS T AR B 1% 4% PR 07 PR 1 40 o R 400 7 3 e 1L 45| % UnboundLocalError FH .

UnboundLocalError A NameError J—PT2K,

R — RS N AT AR B e 2 A RS R A, AR Bk Py BTG o2 4 BRI i P TS S5 0 24 i A
B o 24— N4 FRAE Hl 46 7 B AE A RS B gl ) - B R . XA R AR . Python i/l
P IVEE I LA R e R 2E T A B Y A AT AT 7 B . — RS B oA Bt i e AR R AR B s

AR A TR E AR E . 12 7 UnboundLocalError [ FAQ 4% H K FRBURH .

Wt global WA BAE— ARG, DA 205 0 I it 1 44 PRI B 0 @A foe s J2 G i 44 2 ) N %
%ﬁ%m%ﬁ% ARRAE T JZ D 4 NI R i 4R an 4 S0, e e ﬁﬁﬂﬁ%ﬁ%%ﬁ%

» AR EA 43 25 AR builtins BURAY AN 2510 Sxfein o 25 SRR R . ARRAEI P RS 5 E 4
ﬁ FHEZR N E A4 2500 global TN B A W H BT 51 2 R A 2 B

global WA —fU B Z AR 0 BA AR AV Sk AR —A A i 28 R el o 5 A i b oAy —
global if41), W% H hAA R AP R e R & .

nonlocal /)2 AR I 24 B4 WZHUEWJE@;@IZI@{/E)%@EEP%EE/JW e WERAEE A FRAIAET
AT A B pRECVE T 38k WRFAE i i 5 | & SyntaxError. A7 4 NG nonlocal EAE A E .

BEHHIAE I IAAEREIREE — R A B3 . — AR BB EE WA 4o __main

R LIV S 2 exec () Fll eval () MIZEOR AR SOPRRRIRTE O, 258 SO T RERE ]
R SCARRIY AT AT IR A o X LE5 | FH DR 13 (48 PR MU, (1 /M2 AHE TR I 1Y il s B e 4 Ry
AR IO i S 2SO B IE T . TR B SR PRI S e FR i 2
LR EARY REAN AR, RO SRR RS, (AR F R, R
AV A B A 25 RO A e X REWR A DA T ARBS & SR

class A:
a
b

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

H2, T AR 2 i
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class A:
type Alias = Nested
class Nested: pass

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

4.2.3 IRiEfERE
KU A5 & Meype IBAGIAT AR2F AR, HATNRGQREIENE, (HEAFRRJLEBIS. 172 B
A PRV I, (B EATHU SAE S8 T PEP 649 f) Python 3.13 i FIARTEAE 15
AR RS AE R 21 15 0 (-
o EpxbE A R G 4 WRBTE S S
o FPXbZ RS A RRBES AR R B PRE SAEREAE A AT, (HHEOA A e WA 2
o BRIz A RBES L. 2 B E I R T SRS R N AT, EHARM A 2
o BERPRBUAS R G E LR (PR A5
o BB MME (IR TR ).
AR HRAE LA LA T AN 7] T R R i3

o PRTEAE SRR U M BT S R dr A S ) MRFAAR A IR B — N RAE 2y, B0
TR LA IR 75— DAREAE T Y, WA A 3 64 RS R5 E foTHAE% 26V e
SRR, SR E A AT BRI T . XN FETAES A E N w LR R, 5 ok R
P E L4

o R AR FRA A S vield, vield from await B(:=KikX. (RLEFAXECE TR
TEAE I PN 8 b A P 0 PR ey - )

o AERREAE I8 SO A AR BEFE N Pl nonlocal iRAPRERHE . XHUERMEZS,
PR A A HA R ATE AR/ sk A o0 ol BT TR BB 5 | AR 24 9K -

o BRI RISEA A PR, HZA AR AR S A 2 SO G __qualname OB H R
KRR __qualname_ GAMBATREE TR & 1 R P BOXER—HS

312 iR RE: PREAE e (e Python 3.12 Fii 2y PEP 695 f)— 0 51AKY

4.2.4 15MR{E

WLt ype ARSI RN (ORI 1R bk RAR . SORGPERIE H i 5 207 7% i QU SR AR R 40
ﬂi*ﬂ?%ﬁ;ﬁ XEWREE 1[]7‘%@71']@3@@&”'5@@5?7 BORAE. MR, e A LERR 2L PR T
e

ANGE
>>> type Alias = 1/0
>>> Alias.__value_

Traceback (most recent call last):

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

>>> T = func.__type_params__[0]

>>> T._ bound_

Traceback (most recent call last):

(Rt
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ZeroDivisionError: division by zero

BLAb R S AR BRI AR __value  JEMEEEZERASRR) _ bound %‘fﬁ%ﬁiﬁl‘ﬂﬁ?ﬁ%@i%[ﬁo

AT T B T 24 6 e S 5] 4 S A R IR i R B SR TS I o B, AEHR{ER RvralE
GEERC RO P

from typing import Literal

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

P HESRALRE R AE AR T 1R 28 INIEATSRAERY XS Y BUAE Rl TSI (EL 4 (6 DAY PO 4 R ) 2 4 9
ST ENTRAE R AR I

312 R g

4.2.5 AEGRAZTEFZREMAT
CPython SCHRANYI: I ARIZIEM __builtins_, fEUOREIRTRBANT. M AR EEE N By
A2 (A A E I % import builtins FHINHUEBOZALR PRI

5*A1ﬁﬁ%ﬁﬁﬂﬁfﬁ TR IR P A 4 S (A S s R i R A R ay g S I R AR __builtins_
RARENN; X% AT A (G — Mg O 2R ) o BOAT LT, 47
_ main_ EHLHE, _ builtins_ ELRENEAB builtins; ST A HARE PR, _ builtins_
2 builtins fEH BT AT — 14 .

426 S5HTHMMRE
FI PR AE B 44 Bk AR 42 2 THEATI A R AT o SCREMR DA T RS T Bt 42:

i =10

def f():
print (1)

i = 42

eval () Ml exec () PRECGEAT 58 BEERSGE T FIA SR A ARAT 24 7 %%’FTU\TIFJH%%B’JE%%H%%/E% <[]
EP%)%%? Bk Eéﬁﬁﬁﬁf ARG AL S A 2 E) R e RS 2 E . exec () fl eval () M%K
A RSP R RS /RS 20 PR REE a2 25w, WE &R VFJﬂ?W@%

U B R ) A2 I o5 S B A A T AR A S A e PR B S AT
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43 BE

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

Frili: SFHHE A2 Python APT ARy o A28 T RETE Python THEI B HUAS I A 78 5 b A LA, AN
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

&
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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

T 3.3 R FARGCHEHASE &S PEP 302 955 B BEEOR . A AT R H S AL
— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

! %1, 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. #% 59
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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 U FEZ Y Python A, EHde e EHER M 020 %5, BB R MIBHRASBERT, Hob &
MBS IMBEIIRAE A, (HIHAL 554 Brimi b .

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,

JCHHEE R AR £ind_spec () JIIARM AR =S8 - DRES AR SERREL PR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM AR HE . XITREERER, 5= ASHCh None, {HX}
TIRHRE T, BoASHNLE __path BHERE. WRMNE __path_ BYHEICETI, K51k
ModuleNotFoundError. #=AZHue— MR NTE I H AR BUA BTG SARGEMNSAEE
T2 E) e A~ H AR

T B ATE SR AT AZ UG Iy e is 1. B, (R KR M R e A7, WA foo.bar.baz ff
HAEMITIHR Y SA, TEGN TR ERL (mpf) FIHA mpf. 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).

T 3.4 BOEH: U EH SN find_spec () HFEERT find_module (), FEMEWFTH. BRER
AT JIER S S, AN S AEREAR 28R 9E B £ind_spec () PSRBT

TE 310 fRE M S ARG find_module () MAERT| % ImportWarning,
16 312 fiUE M £ind_module () C#RER. i £ind_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
try:

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

TR 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
[, JE& SRR E R W R 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

75 3.4 WUV A RSC AHES T MBS H TR FAE . X 96/E AR import 14b. abe. Loader.
load_module () FEXRBITH .

> importlib SE IS BB M. M2BIIAE sys .modules HEEHAHA FRRRBUSIIAT L . Ry 2 ] B 2T A
PR TTBETE sys . modules HE UL A & KB T HASCHINERET A, ARIERETEH A Python SCBL AR (T -
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5.4.1 hgkse

P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
TEFAEN—DSECRPATHREOT 5 . M exec_module () &bl AT {EHSEF 9L 20 .

TR AR DA LT 51 K

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 GnAIMEAR TCIEPATIR A, BVIZT| A ImportError, AIFTE exec_module () MiMEIG] K A9LE
Ay HoA S A 4% .
UL EN T, A AnaREs il DUE R—X45 s FEIEIEIL R £ind_spec () KRR Il — A ULHT, H
NS SN 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 .

3.4 HRINEE: N#E e create_module () F¥E,

TE 3.4 JUE I load_module () F¥EM exec_module () Frgft, S AMLSI SN A FEMGTAEAE L
e

HNTHIABEMEBLEEE, FANH M HS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATRRZ 8, Load_module () JyyAANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 FR A 475 2808
I, 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 ARANEARIN, MMBAFLAFEERATAECT AL sys .modules s, HELI URFERINEL
WA, H BT RS BRI S kg B 5 e 2m 2y .

TE 35 B 24 exec_module () B Y {H create_module () RE XK G| % DeprecationWarning,
TE 3.6 MU P 24 exec_module () BV X1H create_module () FEXI¥E| %A ImportError,
TE 3.10 fREE: il load_module () ¥3| &k ImportWarning,

5.4.2 FEIR

2 fd AT ZEALE] (F1 31 import1ib APL import J import-from iBAE#E NER __import__ () iN#k
— AN FREER, ACBIER ) Ay 4% 25 18] R SN — X AR BT R B E . B, AR spam AN TR R
foo, MFESA spam. foo ZJ5, spam $FHA 48 RN TR foo @M. RMBLEA W H
ZER:

spam/
__init__ .py
foo.py

I H spam/__init__.py THUTFILATHE:

from .foo import Foo
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IEAPATAT R RFGRHE foo Fl Foo M4 FREREIRINE] spam i

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

i BGE H 1Y Python Z ARG ERN, X FAKE AT eSS NV, HELPR FRFARGN DA AEF
RS — S BN SRR sys.modules['spam'] fl sys.modules|['spam.foo'] (FlUNTE LIARAZ G
W), WEE LA R AHIER foo @M.

5.4.3 ERIEIREA
SEAMLHIAE A SR KA MR Z R0 8, FRabe ik Z . K2 Hm B0 A B i .
RESHUREL I) H 2 BT MRHOR BRI e ARI AR -

TES S RSB o] RVPIRESHE S ARG A E 2 ()i, (10 A AR A L B ) R A A T
BRI EAS 2 18] B2, EATS AV TINBAES R, e AR SR S 0L
RN AT

R ) B UL S AE BB R __spec_ JEPEX Sh AT, A R BLEUAR 19 TR AN N A S

ModuleSpec,

3.4 BT IIRE.

5.4.4 SABXHIEREYE
SN AN R 7] AR WUAR Ui IR SR RO G X LB JE P, AR N2 AT B 2 il 52
i
SRELAEBRGET_ spec R HJEMRAE S Hh A AL M H A Bl 1
__name___
__name__ JEMEUIPBCABIRA ERERE S TR WAFETRAE T ARG HME— AR .

__loader___

__loader__ JEIEMABGRN T A RGAE MBI G H AN E A G X EERMT WA, AW
M RN B L HZhEE, BIAPRIBCOCIHRE] N 2085 i) B -

AV BARMEH__spec_ RAVERXA R

TE 32 UM __loader_ MYMEHMN 45 __spec__.loader M. __loader__ C#F M1
Python 3.14 4k,

__package___
B _ package  JEMER AR E . HAHMLSU—DFAFH, HATPLS __name_ B H9{H.
YRIRE— AR, M __package_ {HNMINH __name_ {H. MBHUNZERE, XTRmEg
B _package_ BMBCNEFAFER, RTINSO A A . TS PEP 366 T#E L
7y

ZJEHEE __name_ AR ERHHGTE B AT FA, MK E X, PEP 366,
MPNAAREE__spec RABEAEME.

1E 3.6 JiUEM: _ package_ Fill5 _ spec_ .parent HAMIFAE.

JE 3.10 R ImportWarning BIEFRABIE R _ package_  fU# parent G| k.
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TE 302 iR 4B R _ package_ BPRF5| K DeprecationWarning A 4& ImportWarning,

—Spec__

__spec__ JBTEWMBCNTE S AR Z0E BT . X spec_ MYIERASE R [R] IHE
TR 35 B ) R Ands Aoy A . ME—IIBISE __main_, HWH) __spec LA LIFIATILA

None.

2 __spec__.parent REN, FHH _package__ fEH BRI,

3.4 B fE.

TE 3.6 ICE L 24 __package_ KRiEXW, __spec_ .parent KPHAERLR.

path__

RN O g2 IEM AR R a2 ), WBBC ARG __path_ &1k, JEMEELH
HAGEAR G, (AR __path_ FCAUE—BRY A NAT PSS . 2R __path A=, WFERA
WFEN A TR . AR __path_ iR ZANTRAE T L P

AREPBIRANT XA __path_ @M.

__file__

__cached__

__file J@WIEEHl (WRBCE, HAAWIUATATR ). EARUIEEARBIRPTE SR (e
ML), BT ML PSS A B A HOR B2 3t S SCPF R B AR . R ST AL
ORI BB BT, BIUNESHER IR i CBLR, H H R ARG WS B RA AR
IR BCE T (IR B AR ) o

WARBE T __file. W _ cached  JEMEW W RERWCE, ERAGFATATCS M C gAY
o (RIFasmserr) . BEE MBI AT BAFAER BLA SCIF s AR AT DATRT B8 i) L 4w 136 SR 27
TEMALE (2L PEP 3147),

THER __cached  RMEFEREE _ file INWMATRERWRE. (H2, MR FR IR . &
2, IR R AR (__file_ Ml __cached__ thj& B BIREM) Bt drim e tims 56 i i 6
J7 o PRIMCANSR— A28 n] A GAT I BARHEZ A BEM ST g, ARFRAY AR L2 37 S 2 24 1 o

SRRV WARM__spec_ AUV _cached__.

5.4.5 module.__path__

MRE S, R MR EA __path_ JEME, EMEt.

W __path__ BHEXTES AT WG . FESAPHEINE, ERIEES sys.path BAMIE, /I
FEF AR MR R &SR . H2, _path_ ¥ X sys.path ZEHZ R,

__path__ WAUE M FAFER AR PE AR, HERATCAS . EHT sys.path BRI FEIFRE T4

.

path__, JfH sys.path_hooks (JL'FN30) &7Ei i HIY) __path__ KA.

W _init__.py CPFRPABRCESCE SR __path__ J&YE, 1M HLIX2AE PEP 420 2 i 5L Bl 44 25 8] 41
WL 5. BEE PEP 420 195IA, 4 SR A HRE 2 AU __path_ BB _init_ .py
s AN 2 A3 g SRR E _ 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
A F G AR A () 45 AT MG EORHIE— BRI repr. BERF22IK ] 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_ .

T 3.12 R I module_repr () H Python 3.4 #2475+ H, 7E Python 3.12 1 E 4% H AN STERLEL repr
TR R A

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;ﬁ%g%ﬁiﬁﬁﬁﬁio HERT A . pyc SUIFARIERFT A WEIE ——check-hash-based-pycs
iR .

5 3.7 B EC N TR TFIGAR - pyc XU FEHLZ AT, Python HUSZHFET IR BOREA & 7 1 I S AT A 3L
P

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

BRI 2% H AR A S B 1A SO R G R BT 15 5L, ] AR B2 PR SCPF2E 21 31 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
e RSB L B BRIAL B . sys.path PRI H 52 RGP H R zip X R H AR T
BRBHAE” B (B0, site fR), FI4N URL iR A% . 7E sys . path Y LA FRE; fr
7 H AN BRI S 2

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

AT ZFERAC W IR A, W T S s S R R, B ARk H 2 R AR 2 0 S B
find_spec () ¥

find_spec () #ZWNS5, RIESABHPEERE AR, A& (WT#ER) B, find_spec ()
R AR R Y 5E S T RS DA . XSRS UL R B “mdkas” BE ((HH 4N .

T S AL H R % A UL R — Ay & Wlporiion, B R 4% H & A SR
submodule_search_locations & N— MG ZE 15 3.

1E 3.4 UG £ind_spec () LT find_loader () l find_module (), XWEIIEACHEFH, 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 fJREM: S ARSN find_module () il find_loader () WIEMHET]| X ImportWarning.
T 312 U find_module () il find_loader () B8,

5.6 B ESARSE

BN P ARG T SEPLHE RSB sys . meta_path BEANZE, | FEHSEEEHON H & LR
R

— AR AT A 7 AR AR S AT R AT O IS 5 U S AN R ST Al APT, R 2 B e TN Y
__import__ () BRECWTEEMLAS 1. XAREIG N AAERCHUZ L Fas AT, BRI S O A
AT N

TR P ISERT (AR TCk AR B — D T AJL B (AR =S MIRESF ARG ) . HFEHEMA

find_spec () §|% ModuleNotFoundError JMIEiR[E None FUEW T . IR JGE TR TG RV 244k
gk, Mgl ESE N B4R,

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

(T oUakss)
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(£ 50

moduleX.py
moduleY.py
subpackage2/
__init__ .py
moduleZ.py
moduleA.py

RNERAE subpackagel/moduleX.py 42 subpackagel/__init_ .py ¥, A FSAERRERN:

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

YR ATTOAGE import <> B from <> import <> {¥, {EAHIMISANURERE S At HhR
i TET

’import XXX .YYY.ZZZ

W2 xxx . vYy. 222 fERA A, {H.moduleY R — AR FRIBA.

5.8 X _ main__ pY45%EIN

Xt Python (S A RGEAE __main__ BHUE—MFFANE L. IRUIMES — 7 PPk, __main_ BIHUZAE
BRI BN BRI IR, 5 sys Ml builtins RFML. (Hig, SIPEARMNE, EHAPYHIAZEN N
B RN __main_ BRGSO T AR TR AR i R B R R b i

5.8.1 _ main__._spec__

Wb __main_ WAIIAILINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

4 Python [ff /il —m LT /H NI, __spec__ S BTBMAN VAR S AR BEHIAR L. __spec_ thaHE
_main_ BHAERPATEAHR, zip XAFEHE sys . path & H Wil I AR T

1 HARMTEO T _main__ . spec_ &4 None, PUAMTH _main_ WU AEZ ST RA
AR AR X [

o RHAFIR

* —c BRI

o M stdin 1217

o HIEEMPERD B AR OB AT

WA R FE 0L _main__._ spec_ FJ2 None, BPAESCHEMEAR L AT AR — ML
FA WREELE _ main_ HECEERAER RN -m IT K

EEEEAMERAE _ main XMW TR ABRE _ main_ . spec HAHNHIRER, EfI&
PN TR AR, R TATHEL: ] if __name == "__main_ ": IR HYACADHAL
SAEBHBTAIHTE __main__ v 23 ]I AR @ N S AT -
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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

JFIRH) sys .meta_path HAGULHA I, PEP 302, 524 REULEH L PEP 420,

PEP 420 >} Python 3.3 5| A T4 &= ¢, PEP 420 if5| AT find_loader () WMUAE N find_module ()
FOE=Y v

PEP 366 #ii4A T H38H) __package_ J@ME, HTHEB R B2 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

g
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CHAPTER O

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,

3.6 FIINAE: 5IA T RAHE S
15 3.8 UHMG: vield Ml vield £rom 7ERUHASHfE I hCHA .
15301 SN BUAE A VELE A SR S T A Sk . SN S st A1

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—ADHR AR AR, HNEEE— RARE AT ORI E . Y4t E 57> F
i— IR, HotRANERHYOREFF A BIEEXR . é&wﬂAﬁ%Tﬁ O mIEET K
Ji e A R TR AT

AR (3 AR 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

3.5 B IfE: PRl E T RoR , Bl PEP 448§

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

X B U ALY IR CAUAEZ BT A70f K 2R 22 4 —F5rp. (RAYTR , BERYRAUN yhashable, IXiHE
B TR ARG, ) AR (AP A I 15 BT PR B —ME (RIFE SRR TR R Ry
SCA) IR A

£ 3.8 U {E Python 3.8 Z Hi iy 7 St G, FF30A & SAFERNIERDRENF . 7E CPython 1, {HA G
THPORE. WG PEP 572 (95280, M 3.8 JTih, HSETEPORME.

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)).

45 5 K — D SRR T DA . PR S ILA A
ﬁfﬁﬁ%$ﬁ§ﬂiﬁ%§%ﬂsﬁﬂi%%ﬁﬂﬁﬁwﬁ7 SR AR A A T yield Ml yield from 3
1A T\

IR A Rk N asyne for PAEawaitc Kk, WFKN FF £ m B RE X FPAEMGRRENX
SR —AH R AR R, N SRET R R AR S £ K E).

3.6 B IE: BIA T P A as ik,

15 3.7 R £E Python 3.7 2§, F ARk A H i Easyne def I B, M 3.7 IR, AR
RCHR R AGE ] S 25 2R il ik

16 3.8 BTG yield Ml yield from fEKGUHEHYME ML EAA .

6.2.9 yield K&z

yield_atom = "(" yield expression ")"
yield_expression = "yield" [expression_list | "from" expression]

yield 55 R AL E X generator FRELE asynchronous generator BRETIN A 4 F 2] [ I H BEXE BRBUE i B A
TE— R EUA AT yield b XA pREE i — N AR PR EL, MAE—Tasyne def BREUH AR
B AR SR B 1 b A s eR A B

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

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

M ENT 2N SN A S 2, vield kARG VEIE N T L B S CMI AR il 2k AT
2 AR I — 53«

T 3.8 MO B £ 1A S B U AR il s 2k s B iR A s P ] yield k(s
TR AR R R A A S R A PR AR A R A TR B

WA R R B R Y, B AR Bl A R IR A S o SR IR I A AR e BR B AT
PATH ARSI AE AR A BB R AG . X, sRESPATHIEE A yield Fiba, FEixX TR
FRRBEERS , A s R iR 8] expression_list BfE, SKE WK expression_list P HEN
R[] None., X B FTIEWHEAL, WUEUIA RPRSE S AR E Tk, GOFERHAR SR L Tg0E . FE2HREr.
P ERSRAE AR AT AT S AL P A 55 . 2430 3 R P A i O A I AT, XA SR iE 7k 5 yield 3
R R AN A L oE & — . KR 2 ) yield Fak =N ER TIRE PATIrJE A 7. Aie
M__next_ () (AR for B{ next () WERED MEEHRN None, FEHABEFL T, WM send (),
55 B A 2% 7 I B

Jr A X Bl AR SR R A S MR AR AL BAT yield 23, BEATRAEZ A NS, HHENIIT ] AR
—ifﬁ ME— 1) X 312 A B2 PR BOR BB 3 I FE B 7 yield Jo A2 45 W LR S A T P BUR 2 R ) A B2 A1
At ry SR P AT AR BB SR yield Fakal. W AE e (A5 ] TR 2 a2 gl el ) 44 5%
2T IRE AT, A RS- 1R RS c Lose () Tk, close I YA RVHMEAT RN £Final 1y FAHAT.
Yiffif] yield from <expr> Hf, FrHEALH)FARMAIE A EAXT SR . BERZE AT 5 B4 B (E
DL AL BB 2 T A RS YRRV . AR T send () A& AE A ARl it t hrow () & AW S
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MRG0 BN SHE A T ZERES . WERARXFEN, HAsend () ¥5]% AttributeError 5
TypeError, [fithrow () FErBI5] K& B A M i

MR EERERTEET, #5514 H) StopIteration LB value JEIES Nl yield Tk X HE. B ALES]
Zi StopIteratlon I e B, R DAE PR — A e i s i B GE I TR R

f3 3 WU RN yield from <expr> DAZHTH MM — AT LML
2 yield Fh xR M TE AT M ME— ki, 3655 T DA IS o
S
PEP 255 - iS4 7E Python AR IR ER Iy i e 1 d 1A IHE L.
PEP 342 - jiiid Bum %7k a5 9B pp AR 3450 RS APT AR 4RI, A RT DARE VTR B A PR .
PEP 380 - ZR4E4 T 285 B A yield_from iBVEMIHRIN, AN ML T4 e,
PEP 525 - S/ s it 45 VR eR B0 A LS T BEXT PEP 492 HEF T4 R 1.

4 RS- E R G E

AT/ N T A A E AR I AT T4 A s s B I T

THE AR A A C 2AE AT DA AR #8251 & valueError .

generator.__next__ ()
TF o — A A o8 B AT B2 A BT yield RS 7 BRI AT 24— 28 il o 40E
1w next_ () JPEWEIATIE, MBETHYT yield ik R R IUE Y None. HiJE 2RLEIATE] T —4>
yield R, EXWHE R FRRHER , 11 expression_list WEHSPLRIIG  _next () (i
Tie QERAE A PHE T — MR Y, WIS % stopIteration FH.

BT i i e B A, Bl for MR e N B next () B,

generator.send (value)

W ARATH Tl AL s bR AL < AR — ML value ZHCRFNCN 2 A yield FiksUE2R . send () TiE&
AR A AR BT A R —AME, SR A AR A A T AR W &5 & stopIteration.
J:‘lﬂ;JH% send () RIFBNEMAT, B LA None MMM ZEL, PR 34 AT AL E Y yield 3£
LY\

generator.throw (value)

generator.throw Uwe[vaMe[ﬂua%m%]]

TELE A B OB | e — D #JBE]WEW%&LJ%&B?FEE@T*/\TE ﬁﬂ%i&%ﬁ(ﬁﬁ?i?
—MMERGRL , WIKF5% stopIteration S, UIRA A R B IR E AR FH, 80251 T
G, WA E SRS R

MR RT, KRR AR, KT raise XTI

HEA T RHE, MR S, #Ek B IHMAR Python (5B nype ZHN —A
2, 1M value N R—AS S5 H . AR AR value, WIKFRER type F43E 2% R ARI—AN L6 . Q0424 T
traceback, 'ERRHRERIFHE L, BWAEMAFAETE value P __traceback_ JEMEHISHHE S

TE 312 HUE I 55 A4 (typel, valuel[, traceback]]) B4 37 H I 7] BEXE A K F¥) Python AR EZER .

generator.close ()

TE A A R BRI 1 B 5] & GeneratorExit., WRZJGAEMAFREIEFBL. XSG &

GeneratorExit (H T ARFMIKIZFEE) W 5 A IR [m] Hf F & . an iR 2B a =B 7 —AMME, X

A%IZVi RuntimeError. WHRAEMERT I AETHAMRR, ESWEELHMAE . WRERGRCEHT
W IEHIBH W close () AT,
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Bl¥
XHE—NRIRAYHI T, R T AR AR A S e e A A T

>>> def echo (value=None) :

print ("Execution starts when 'next ()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)
>>> print (next (generator))
Execution starts when 'next()' is called for the first time.
1
>>> print (next (generator))
None
>>> print (generator.send(2))
2
>>> generator.throw (TypeError, "spam")

TypeError ('spam',)
>>> generator.close()
Don't forget to clean up when 'close()' is called.

Xt yield from (¥, 2. “Python A fHAHZEML” i pep-380.

TE—" M async def X EREETYEF B I yield Feih & dt—E ¥ 1Z R EUE Xh— " asynchronous
generator FRE.

YA A A R I, BR8N G e R AR . O G SR %
AR RN IAT . b AR A SOE BN TE MR R B asyne for iR, RMTHE for AT
A AR X G

VRS2 A s ) 53R [mlawaitable 34, PATSTFER S SR E80 . BB, PATERERE I
A yield ik, MR ESFIRER, ¥ expression_list PYERFIGFERFTNEE. 54—
¥, HERBWRE A RIS SRS, SRR S EIg0E . 8485 WEBRIEAE DA AT (] =8 Ak
PRIAPIRAS o MPATHE SR D R AR W AR BN — XS G WA, % R BT DA FCIR S RS2 AT, it
115 yield Fib= A&7 — MM . IRE AT Z )5 yield ik s E B TIRE IATRT I k. ansfql
M__anext__ () WZEF A None., WG, WERMHEHasend (), MEEHRHREIBEZ I ERIE.

WA F LA R i W break, WRATALSGHUE, U AR HmfEaiiB 25 aias i) 220 55 2R
B 212 AT I AT RES | A S T ) A A0 bR SO Y R SO B - VR AE B BT RO AT 55 19 A= A I 2
Jai s BORAE S AL ARSI eI 5 T S B SRR PR O PRYITR] o S T Bl X A SO0, 3R D7 e A 1 3
Maclose () Jriksf B P 520 A plialis A Z5 A it o de 2 A FHAFIR IR h R He 20

TN R, yield RikX AVFHITE € ry SR RIALE . ()2, MR e o ¢
25 (h 15 T ER B B SR M) Z BiARRLKIZ, T then a yield expression within a try Z5F4HifY
yield 2R X BEFEUEEM £ inally THRPATRIB FEHFOT, W anafTizs 8Bl i IR sL
S5 R OS2 AR S - R ac Lose () JrEHF st imik AR X4, I AR VAL (i HEte i
finally FAIFFRASAAT
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T BEAE R IEIR A LE AT B LA B, SFFIEIRN 24 0 LA 45 SR, B2 NREAENGER
IR aclose () HPATIRIIRE. XA #48 B PLEL A sys. set_asyncgen_hooks () FRiF#Mt.
M RIERE), P4 E R RAE T 2422 B AEERZALHR T . K 448 B ENSER
B EAE Lib/asyncio/base_events.py fJH ) asyncio.Loop.shutdown_asyncgens L.

yield from <expr> FRFUIRAE R A nias oh B b O 51 KBS

STERR-ERBHE
AT/ T 5 A A AR BT TR Al A e e RO AT

coroutine agen.__anext__ ()
R A TTEEREN S, BAREA T SR AT IZ 5 20 A2 e B0 A IR IATIY yield 3Rk X7 B K
BPAT. M N FRPEMSSRPCEL__anext_ () FEWREPATH, METHY yield ik ik [l
()R] 2 2 HUE A None, "BEXEBATHIRFARZE AT R — yield ik, % yield Rk
expression_list B{HE @M FENTGI K1) StopIteration FHIMEH. W F LA AEA
PEAETNAMEBLRH, WHZASFREXT G5 & StopAsyncIteration 74, FRZRAENERED
SE.
Wkl 2L asyne for JEFRRCHIT A .

coroutine agen.asend (value)
Rl ARG, BEAEBI TSR %3P A AT SEER send () rE—HE,
2 CRIRY —MEG R AR, H value ZEL R 241 yield Tk GIRIE . asend () ik
JIT 3 (8] AT 25 R0 SR 3R 8] AR AR AR R — M, HAECA TSI A/ stopTteration, HFEWIRR
W A A T AN — MER NG % stopAsyncIteration. Miiflasend () RFENFL A
A, BAAHPA None VENT S8, BRIXENEA AT DASZIERY yield Fikx.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ])
R —AAERERTR, ERTEFPE RIS E T K type BB RE, HaR %A s AT
PR —ME, HECHENG KR stopTteration Fi. ARFES AN SEA AT —AMEHEH
TURF R AT SRR R 5| & StopAsyncIteration . WA A RECA TR A R85, 35
KT H—A5w, WY RSB THHR T R 45 AT S R S T 2
TE 3.12 JUE M 55 =AM 44 (typel, value[, traceback]]) T 7t I H AT BEFE AR R Python WA Hh SR o
coroutine agen.aclose ()
Rl AT RS, B S TEB AT M) 520 A o bR B S 1) A B A — > GeneratorExit. Il
RIZFH A WA REBOEEIEE . XG5 % GeneratorExit (HH T AR IKZ F5) Wk [\ () v] 4
FEXT 4R 5| & stopIteration 4. g2ty M 5520 A8 AR Ik [a] i A 4] JHE At o] &8 Fe 6 o051 &
StopAsyncIteration %ﬁﬁo ﬁﬂ%ﬁi%ﬁiﬁfﬁiT#/l\ﬁ, TZEI%’SF%EW‘%%%IZ{ RuntimeError,
WA R W 5 | AR AL ST, B EIRA TSN R E . RRL A RSO EH T 7
W EFEREWEZHaclose () $FRE— AN SRR T4 RS
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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 HBIRILAXT 5, SRS R SIFEMEG U o B R SR A
TREVR RN B PR JEE . XA AR TR getattr_ () TR AE L. WERXAEEART
A, W5 % AttributeError S, HIMAYHE, Fr= AR I FBNEAMRIALXT G E . X F— )8
PR B Z YORAETT B L AR R R 52

6.3.2 3HEY

X525 S TSSO IR TN 2 MRS N TE . T2 20 6 S
P43 8] —4~ GenericAlias ¥§4 .

subscription = primary "[" expression_list "]"

XL BAMIBUR,,  APREER X AN R A A TR AE

JE 2 0] BEOREL O — A SO BB AR X R — X Gal @ o W W E X getitem ()
M__class_getitem () BCHAZ —RICFFABCERAE. 24 el Oy, 3k B0 R0 RO 45 1
PR LA EIT R I —A e X TAEM S _class_getitem Mg __getitem  HYHEZANTY,

T2 R_ class_getitem__ 5 _ getitem__,

WRFBASN UG E D MNES, ERPOREN B ERRBEASNRPIA KN tuple. EHANLT,
TR I FRFPORAE BN R ME— R
XTFWNENR, AMFRBEXTE SRR getiten () HATHBURLE:
LW, WERIEAE— S mapping, WK FMMORELN — A PAZBG AR RIS, Tl
BAESAEWU P BOX B PTXT I IEL. BRI — 0112 dict 2K
2. 8. WRIR AR — P sequence, WIZFRIKAIIRISACRME N —A> int B—A> s1ice AN FTEH/NT
). WEFSIRMBGI TG str, 1ist fl tuple %K,
IESTEE GRS 7 7] i B ARG SRR R 2l Ak, WE IR Tl id 45 R 5 15 n_E P51l
KEERABEARTIGH__getitem () Jrik, PILZHIREL, x [-11 R x By /G—I0. S5 R(E0AH
— AN 5 FEU AR OB, B S RS S i A H (AETFIRITED - iR R
SRR RS TXRE) __getitem () JrikH, P EE IR T ISR 2 R A IR S0
TR RRRRE S, AU F AR PR b B B S IR RS B — DAY
FhFH
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6.3.3 Y1

PRRAERF NS (P47 . JUHER) PSRRI, )R AT AR Rk A R IR e de 2
R E R YR AT

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BEAE B IE AR AL — B AT AAZEE SRRV FRR ST 513, R AT AT il B A
W LAREFERT N o S TN REE N SR, TR R SCRF IR DL A UL S T AT U0 R T BRI
Fiube SC (DR B FRARA S IEF Yt E T e oL) .

IR B SCATR Bk e T2 I8 1 — AR N T Y YD 3 81 ok M Y B HEAT RG] (3 el R — A T
__getitem__ () k). ARYIRAIREERD—NET, WERE—EETRTIFBREITH; B
W, SRR AT A . UL I — A, MR %A, — NIRRT R i 2
— MR (SWAF R RSB —T5), EXRE start, stop Fl step BRI AR B4
MTF . ERMPRAE, HWFRAIR T None k.

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

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN TR (L AN S T SRS NI S AN B WA S

BRI B ZFCRAE N — TR G )0 O eR B, EREL, WEXTRIOIE, Fxtge, REBITrkL
PARAERIRA __call () JriRM QAR IXS) o B S8ERB Rl Bl ok (. 52
7 3 2 3L 3 T IR parameter B A

WERAFAE R T 2R, BNl AN BER O A BB R B, AIEASHAE R
Bl WERA NADMEESE, WEMNSPOIAR N DA, KI5, TN K@ TS, R R
SEHU RIS (ARAR AT 55— ISR M R G B — 257, ARIEEHE) . AR 2 BHR T,
W25 % TypeError S . MM, FSBATIAZSL, T (BEFRENAN None, BEWRIIFERLL).
TG SEAE B RRN, BARIEERY 2SO0 R R EUE SRR R BROAEARIETE . (BRE— HgioE X, H3
IEL ST P, 480 sl 5 X JEn] AR R A BRI ELIRF S B A AR R AR . 25 L B R EL
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PRI, XA DLE 5 Y ok . ) ARAEAT— A RIEE S A T EBOAE, W &5 % TypeError
o TEHAROLT, IR MRS P NS LS.

CPython SSBRAN1i: SEESZH AT RESE T LS MO A A FRI M BB, BRI I4E ORI & F A A
%7, IRV BT AL IS, 1 CPython 1, DL C H5IF{ii] PyArg_ParseTuple () FRARHTH:
SRR TR L

WRAFAE W E XSRS WA ESE, 25 & TypeError B#, RIFA PN IEXSHMLEMN T
*identifier AJ¥k; fEMIEI N, RIEASHHRZ—MUE T ZRMUESHEICH (WREAHZ R
P ESHON— 25 oedH ) .

WAL R F SR 5 2 IEX SRR, (251K TypeError {5, BRAEA—MEASHEA
T **identifier AJjk, MIERSHRHERZ —MUE T ZRXE TSR T I ([T TN S4L
EVE R ST AE) , AREA 2R XETSEA— (B) =74,

IR P BL T *expression Ak, expression WIBRIEA—iterable. K BTG IT

RWUER BN ESE. T £(x1, x2, *y, x3, x4) WM, AR yREH—DTFI I, . yM,
W EFEEN T — D M+d DIESE X, 22, y1, ... yM, X3, x4 FTH o

R — AN G R 2 E AR *expression AT REH LT B X BT S 2 5, HESEXBTFESE (VA
FATA0] **expression B - W) ZATgibEE, [Hit:

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

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

TE [ — V8 R e 8 B3/ *expression IEAJFAE W, HILEEE FXEERIRBAS KA.

R KRB T I T **expression, W] expression WHisRE KN—Pmapping, HHNEESW UIERH

SN KT SEL. R MES S5 AR EEXETMHILE (B0 xXEys8, s —i @

1), W51k TypeError {F4.

ffif] **expression W, TZBLESH AR EARA AN FAFER o R I AEMELRF BB 45 44 FR -5 B AH

A Y38 T R IR S — N EXE S . B4 AT EUE Python FRIEATF (B4l "max-temp °F" HLJg 0]

ZH, HERARES 9= AT IEESAHICED ) o SRR X) oR -5 5 IE B S0 DT Rk~ * T

S, SENREA ES, W5k TypeError 7.

ffiff] *identifier f **identifier ANEMIEXSEA R HIEN B S M B KHFSEA K.

TE 3.5 WUHE o pRECR 2 AR R ACEW ~ A > Prel, (ESEOTREIRTE BT R e (%) 2 )5, 1 R

FHHTREIRAE TR (¢ %) Z 5. B PEP 448 & d#t il .

ARG & T S, WHERSHREME, REMEWEATEEN None. & [BME TR UG m] 4 X 5 19 2

A,

TR A Hy---

R e SO s B0 RS g ttT, IFm A ASED) . RSB E —HFH 2 E eS¢
FIXTY S50 MRS UL A 40e L 7. HREEIT recurn BAINF, i HAE E RO FH 1R 5]
H.

YRR Bl s LRSS IR TR A 55 N E R ECHN T 418 2 I, built-in-funcs.,

RAG: R ZIE— A H LB
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4@1’1&;@77&2/\ iﬁg] MBI B & XRE S A SEGN RS WS E R L —I0: R SZ Rk
B—1PSH

PRl ZRUAE XA __call () Ik RS0 TR NZ .

6.4 await FRixxX

Hdcoroutine WHFT A —awaitable 314 . R GEXE coroutine function NEBHFH .

await_expr = "await" primary

3.5 B fE.

6.5 mEHHF
B SRR HAEI e MR —EE SRR 0 L SRR A S LA M —TC B 54 . AT

power = (await_expr | primary) ["**" u_expr]
Rk, FE—AARMESES RSB R ZRA R, BREPREMNE I ZRME (XA R
AN ) @ —1**2 SR - 1.

FIBFATS MM ZEOA N N E pow O BRECRAMFEIAYIE S GRS B T A SRR E =
WHIFTTIEH . BUES R SRR, S8R N R 2R 2.

KT int BARAGBRIESL, S5 B SRS ERER, RIS SN EG EREL T, A3
BN float ZRAU 4 float 287G LR . Fln, 10**2 &M 100, 1fj 10**-2 j&[A] 0.01,

X 0.0 TN ERIZEEE S8 ZeroDivisionError, ¥ HEHT 0B R KIBE R A complex 4§
fH. (FERWRAH X5 K% valueError., )

BCIZFAT A R __pow__ () JrikR HE o

6.6 —TTHEAFLEZH
B SEARIRE SR R B 56

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

—JCHY - () BREAF L E TS TUE; SRl __neg_ () FRR R E R
—ILHY + (L) IR 25 I AT S0 sl __pos__ () FAT R E 2

—JCH) ~ (PUR) IBBLF R HABR S HARAIU . < AU E SO - (x+1) o B REH T2 &
T __invert_ () FRERYER HE S

I =M T, WRSBRREAIER, £55]% TypeError FH.
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6.7 ZRBREHEF

COCAARBFATER SIS R IS FAT AR TR E AR TR A BRI RATASN A
AMAMEID, —MERTREBZELRF, H—MMERTINAELE R

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

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

BEAF * CF) Kt i HSHI A WS HECE LAY, 80— D SE AR 75— S8
WONFH o FErl—FMEL T, PN A R 2 BN GRS . TG — R T, REAATR 2 B
HIL TR AR 2SR A

BT RRRA) __mul O Ml __rmul_ () JrEREE L.

BHEAT € (at) B HARE T AR . A N Python SR SEIIIZ HAT .

3.5 B Efe.

BEAT /(B /7 CRERR) R th S EUWTT . I BT SECR e o M R 28 8L BB B &%t — A
float {f, BEECHREIRN G2 BEG BRI SR M ) floor BT ARRIEMEIR . RATHIZH
¥ 5| % zeroDivisionError Fif.

Masf7al fl FHAFSRRY __truediv_ () Ml __floordiv__ () H¥ERHE L.

BEAF & (B K b F— D SER B A S BRI WA EF S e o R A, A380h
ER5| & ZeroDivisionError BH. SETPUNESE, FlA13.14%0.7 4T 0.34 (I 3.14 &F
4%0.7 + 0.34), BUZBEFNEERMIEGEZ 5% M EE-80 (B 8E): GERNAEXHE e/ NTH
AR A HE

B SEE AR A AT SR x == (x//y) *y + (x%y) . DCAMEER-SAW ] a8 Py B
¥ divmod () E[EIRHET: divmod (x, v) == (x//y, X%Y) < s

B TABCERATIGE S, BT s BT R R mE A THATIHR W EAF Rkl (XFRIEME) - A7
kA aE IR S W, Python EZ:2% 1) old-string-formatting —7

IAE A FRRIRI) __mod__ () kK HE Lo

BIREEAT, BUaBEAF divmod () BRECRYE LH TREE. WA LI A abs () RECR R
TR
BHAF + (addition) R HH HSEGA . IS EECE LA AR, SCE A R 5 . AERT—FhE
DR, PN A R 2R BR IEAIN . FEG—FPEOLT , RERAT R 9 B A
Mz BRI FHAFRRY __add__ () Al _radd__ () H¥ERHEE L.
BELF - () KB S22 . NS ECR enld i e R 288,
MWoas B A RN __sub_ () HEREEX.

VESK abs (x%y) < abs(y) fE8za s B, (HXFTPAR0N S, mT & AR EE, HARE LRI, B, BT
& L) Python % £ 4k —4> IEEE 754 XURSEHIME, M T{H -1e-100 % 1100 HF 5 1e100 MM IESRM:, HHERKE -1e-100
+ 1100, XTERH EIEIF4ET 12100, ¥ math. fmod () & [ L5 RIS AA 55— ASEM I IE A, FIEX A I
RME] -1e-100. fafFhJy =5 & B BT ELAAR A B

2R x I ARREGET y RIS, Wl T ARAETE x//y ATRESH (x-x%y) //y Ko FEXFMELL T, Python 233K [a] 5 —~4%
B, MELFFS divmod (x,y) [0] * v + x % y REHI <.
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6.8 BLEH
B RLESEI ISR TR AR

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

Sy = KR O G (A o TR e Vst > AT W > 5 I e U3 (= OAed AR A R VRS
WasBE i AR _ 1shift_ () fil _rshift__ () HEEKHEXL.
FH% n gl SUHRE pow (2, n) BEER. 7o n e LoNFRPA pow (2, 1) .

6.9 —{izE
SRS B AT % A R e

shift_expr | and _expr "&" shift_expr
and_expr | xor_expr """ and_expr
xor_expr | or_expr "|" xor_expr

and_expr
XOY_expr
or_expr

& BEAFSXNHES BTN AND, SHLFA BRSNS HE bz WA AEHE T __and__ () 5§
__rand__ () FRRIER HE XS

N BRSNS EIITIEAL XOR (53 OR), SHUNHE RS E 2 — b FhER T __xor__ () 3
__rxor__ () ¥R B E 5.

| IBEAF AR HSEIATIHAL (FF) OR, SELAHS e g Hp 2 — A EH T __or_ () 5§
__ror__ () FEERTE EE SN S .

6.10 LLEIEH

55 C A, Python "B LLEGZHRIMSEHMR, ARTAEMEA . BABHALEH. 55— 5 CRRZALET
a < b < cEFERYFRIR ARG AR AR

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

BB E ST A R HE: True B False. HiE XM & ik 5 ik AR M IR /R . 7RIS LT Python $AE
fi/RiIBHE T SCHXTZETH bool () .

FRGEHE A DMERRIE, flllx <y <= z%rFx <y and y <= z, BT v RBCERE—K ((ELEBF
BN Y x <y ENERE z #BASPORME)

IERA BRI W a, b, o, ..., y, 2 HFEIBRM opl, op2, ..., opN NHEIZHESF, Ma opl b op2 c ...
y opN z #i%iT a opl b and b op2 ¢ and ... y opN z, ANESHETEANFRLIXRE HPCRE
QU/—\'O

R a opl b op2 c AEWEETE a Ml ¢ ZIRIPHFALATILES, WL, Wx < v > z XFENESEREES
VR (BAREPA KGR ).
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6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l 1= LEHEPIDRIRIVE. PIDRGARZER M A,

ARG R —mO U REA RV AE (EARBARS) . XTGELE Python H2— ISR 1Y
M BN, XRETF A — LTI k. TH., XRETFARZSRBAREME T, Fland 4
%ﬁ%%ﬁ%)ﬁ% HBGERAT S T — M B SRS . AT DAIA A I i o S B 5% HE 4 ) e
TESLT .

T IrA K2 object 1Y (EEEIAIEE) T2RM, B object QR T BUIAMLLEAT N . FIUATPA
WIS g e A AN 1t () RESHCHWILEAT N, TGS AR TH,

AN — B LR (== A1 =) BET XS . BFit, BAMER RS 0526 —8ob: bR g5 R 4,
B ARNFEARE S A S0 EohE L 5 ARG . BUE X AP ERIA T MBI S E 75 BT X AR 1% E S
(Bl x is y ¥iEWE x == v).

UUFHEL (<, >, <= Fl >=) BOABA AL RZA R LT % TypeError. HUEXMEIAIT MY R 2 5t
5 — e U SR [ 5 £

BIMBOA — BT, BA ARSI LR A, X R IE GRS RIET A G RE X
AT B8 AR BE i H SR LLEAT R, Eha b, ¥F2 N BRSSO -

PAT S ZAA T e BB N E R LA T -

o NEBMEZEA (typesnumeric) DA S FREFEZEA fractions.Fraction fil decimal.Decimal A HEfT
FKRINFRFNE KB IR, BIAMRHLEE EON SRR )T W . AERBUM I BR BRI AN, B &g
(B3E) FUNIERIE T HAA SRS BEH % .

JE$CFME float ('NaN') fil decimal .Decimal ('NaN') J& 6. AATHF 5B MEMHT L
B EMERE A — DR ARG AP EA S TIEA S 280k, Wk x = float ('NaN')
W3 < =% < 3Mx == xPHEE, T x 1= x WYEME. HATHZEE IEEE 754 FRifEr .

* None fll Not Implemented #\@ BBIXIR . PEP 8 HBABIXIRAYILE LY Y Sl is 8 is not
AR TIBHATRAT -

o bR (oytes B bytearray HYSEHI) AIHEATIIY N EAIRS AT A0 B . AT H TR A4
FAEIE T ST HUR

. ??:’f% (str MSEH)) U HFAF Unicode B AL E0CFE (WEBREL ord () MYSEHY) &7 SNy 0E4T LL
L&

FAF LIRS RS A BE B LA

* J79 (tuple, list 5 range 5B AT HEATIB N ERR HLEL, range ibAT —ANERAEA STFRRRF
BEo PAEXTGR S I — EME LR A R R AR, B IIR)F U5 | & TypeError.

A HOB 2 # 7 SFP A R BT R AT I U . N EL ARl 3 BOE Rl — R 5 S R . Xl
FFENTREBEL I — X R AE A VAR THE T TR REFE N T A A 1

PN B2 T ) ) 7 L LR A

- WSS, EAIMAU A R, MK, I RN TC RS (Fh,
[1,2] == (1,2) MBMH, FRHEBRMHE).

3 Unicode FRiEIAHIIX 4> s (B4 U+0041) R 30 % 5 745 (BIAN” KEHi T 74 A”). B4R Unicode H iR Z B4 74580 HH —4
AR, (BAEAE — el R 45 AT h 2 A0 AT LB F Ak FoR . BN, T4 WA T A R SHr T 78 C” aTAA
U+00C7 RS A7 FHYBAAS FUE F 478 ER, WAl DA —A> U+0043 fo {7 i & a5 45 (KEHT 76 O i b—4> U+0327 i i 204
FAF AT I AT HRFR .

MF e, BB E AT 43 Unicode RO AT AR . X TTAE SR AKMESE. B0, "\u00C7" == "\u0043\u0327" J
False, BUABINTFAFHEMCER— MG TA WA TR SH T 78 C,
BRG] (BT AR EE A ) ST R TH, Wf A unicodedata.normalize ().
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- XFEEHRF RN ZTE, HF5HE NS CERRHDFHRE (Flan 11,2, x] <= [1,
2,y] WES x <)= v ME) o WERX W ICEANGAE, R 2mEHFEm (il 11,21 <
[1,2,3] HEfH).

o PIABUT (dict RSB o BAHAE ML 24 BACY EATRA MR (key, value) X BEFMERIHIAN
S HURESR R A U

W (<, >, <= F >=) ¥3| & TypeError.,
» ety (set B frozenset HSLH) AIHEATISAL RIS 2L LA

EANTR HBGEFATE O T ARSI . X IR AR BA E s a ey (Bl (1, 23 F1 (2, 3} 4>
PR, BI04, A MRS . RN, S A AT A N RO 52 AHE R AY s KL
MZE (BIANIRA H— A EASIRE R min (), max () fll sorted () BIHIAR 4 K@ LHILER) .

G LB o i FLUE HOTR 1Y B SUR .
o REBCHALN ERBEALILEITE, HIENTSMREOAR BT .
TERTRERYIGOLR , P SCIETEAE i HUREA T Ay g I 24 T 47— 26— S i -
o FHEEHUBE IV %2 B RO . A Ts e, AR RS LRSI B i20RH 45
x is yEKREx ==y
o B WAZIRRIFRET . AgiEid, AR A AR 45 R
x == yMly == x
x l=yHfly !=x
x < yMy > x
x <= yHfly >= x
o WENVIZRAEEBR . T8 (RIZR) 678 7i%—:
x >y and vy > z BHEEx > z
Xx <y and y <= z HHEF x < z
o JIe) OB A% S B AR IO . )i, R A SRR %A A A £ 2R
x == yfllnot x !=y
x < yfnot x >= yGfTEEHHF
x > yfllinot x <=y (T2

REWNRBEN TRerm 2 g (AFHmEEGEBU) . 525 total_ordering ()
MRS o

* hash () WEERMZSREME 2L SRR BZEE RAMFESAE, SFERCAR TS
Python F A5 il 2R X £e—BCrAI . SEFs b, IRECTEAUR — DA BEIRX LEAL A 1)1
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6.10.2 R REEMEE

BHEAFin Mnot in AF AR, WHE x 2 s RN x in s K{EN True, WA False, x not
in siBMF x in s BURJGMME. W WEFFIRIEGRBID K FHESZ R GER, XFFHokyl in K
HEBRHARENEH. XIT list, tuple, set, frozenset, dict 5Y collections.deque XFEH A2 HL, FiAX x in v &
T any(x is e or x == e for e in y).

RT AR AR RAOR YL, Y HACY x & y 8RR x in v A True. —MEEBIRIIE v. £ind (x)
= 1. AP DRI HAL E AR, B " in "abe" $fR W] True.

XFENT __contains__ () FEMAF A ELIKUL, W yv.__contains_ (x) REIEMEN x in
v IR\ True, FHNHRME False,

XFHREN __contains__ () (HEXT __iter_ () WA HE XYL, RN y TR =4
THE 2z 3Rk x is z or x == z HH, Wx in yH True. WERAEERBING| K T 5, MR
Tingl Kk TRRR.

R 22 UHR B A R EE LT __getitem (), WY HACY ARSI S i fif
B x is yli] or x == y[i] HFHEAE/NMIRG'F5]K IndexError RHH x in y  True. (W0
Bk TAEMEARE, WERTin 51 TiRRH).

Aot in YOE SCHRA S in MR AEHEE.
6.10.3 #RIRSLLE

BEFis Mis not ATFKIMI GRS S HACY x fl y 2R %h x is v HE. —DRZRRHE
S 1d () REOREIE. x is not y &AM AYE M.

6.11 {HREHE

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

In the context of Boolean operations, and also when expressions are used by control flow statements, the following values
are interpreted as false: False, None, numeric zero of all types, and empty strings and containers (including strings,
tuples, lists, dictionaries, sets and frozensets). All other values are interpreted as true. User-defined objects can customize
their truth value by providinga __ bool__ () method.

BEfFnot ¥EHSECNIRER 4 True, HW=4 False,
FikX x and v HI x KA AR x A IRWGR FHZAE s AT y SRAEH - [0 g5 54 H
Tk x or v EHERT 2 RAE: QR x HELRPNZE; BT y SRAGH R L5 RAE .

WYER and flor FABR IR B K EA R BLAACN False Fl True, i &R Bl G WCERIEMEAES. AT
FE A AR, IR s Sh— AN O A B R BB R SN BRAAE I AR, A s or 'foo!' Hf
FEATEME. BT ot MAIE—ANHHE, AEHSECHMRZRAEE 2R W — 1 RE (Fl, not
"foo! R K False TNIE ' '.)

* T A SBIRICE AR AR A SRS A, AR RES TR B R T £ s BRI B IR IER TR,
BN R B S r IRB R 2 (P R R ANt . (5 R AR A B SOR.
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6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

TREFR B CEN XN 4 RZ B B R EB) F—1 expression®ffith—> identifier,
A 2R ] expression HMH.

— AN L I A AL P TS A I DU ik e o e

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

B R AEAL I B SO LAY IR

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

TR(E R XIERHIEYI A & F£E50. lambda Rk, KETFSEHAMES Y if R PALFE assert
A with vEA) P F 2R e R 3G S5 ok . fE T A A, RS W 20001, WFETE
if fl while jEA),

3.8 BT EE: WS PEP 572 T4 RIM(EFRIAX T -

6.13 FHFREX

conditional_expression
expression

sl CAMFRY “=JtiaBAF") AEFTA Python iz 5 i HA e (IRAY 564 -

KiEA x 1f C else y HIGRMAEAM CiidRx K. WK CNE, x KFPORMEH R BIHAE; B WRER y 5K
{EFFIR ] HAE

HZ 5 PEP 308 1A XA FRA TR

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

6.14 lambda F{iER

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

lambda FiA = (I FRA lambda 1471 ¥k F T 61 22 BE 44 pR . #353 lambda parameters: expression
D7 REON S . IZAR AT R BT M IERLT AR = SR R

def <lambda> (parameters) :
return expression

WSS L T IRA RSB R . HEEE S lambda 253001 EH R BN R SR A SR TE

88 Chapter 6. FikR;



https://peps.python.org/pep-0572/
https://peps.python.org/pep-0308/

The Python Language Reference, A4 %5 3.12.0rc3

6.15 RiEX TR

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

B TR R — B, A B NE SRR AN e ST R SR
kAR . RIKARE N B ORE.

— AR * FOR Tk RIFE . HERVEBU U — A iterable, ZATEAT AW LRI FH, Hoit
SRR A E PR, SIERSEEGZ

3.5 B fE: FahABIR PR AR SR, RYIh PEP 448 4211 .

AR RMIZ S QAR G (S0FK S£0) 7520 AEFTA HAR DU N AR nl eIt B0A AR 5 /Y Bl 3%
AL OE I, R EREA . (Reg— o, M- ANENZERETES: O.)

6.16 RIENHFF

Python 4 75 B A I X R AORE . (EERAEXTIRAELERARAEIT, H & e T A MgeRE-
FELAT AT, R R R AR e BRk (E

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: expréd}

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

6.17 EREFMTH

RS Python HIZBEAFIILSE T BEAT T 845, Mt (moedhe) BImARIEd (madhe). M
[ BRTOAR N s AT B MRS E . Bk s, s BRI W H 2 54T . A [ B TA% N Y
BRERMANEZAHAGH (RAREEMFENGELEAEGH).

TR A R AR S A AR R AL e, R Ik aE 5 A TR R A R R
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EERF ik

(expressions...), E BN SERR, FRER, F
[expressions...], {key: value...}, | g/, 58/~
{expressions...}

x[index], x[index:index], x(arguments...), x. | fi8¢, ¥, W, EHSIH
attribute

await x await Z5i550

s ER

+X, =X, ~X

ik, i, $#%f73E NOT

*@,/.//.% P, FFETE, B, BB, BUR°
+, - A

<<, >> F2 2

& A5 AND

A $e i 8 XOR

| 5k OR

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

FBGZIE, AR A D AR S A

not x /K5 E NOT
and /K% %5 AND
or /R E 58 OR
if--else /%@F%%init
lambda lambda ik
= N IR
gx

S RBFAF * o B BRI TAEHA A AR B (7 —TCiE B, gt 2% -1 0.5,

6 % SEPURFURE TR s T & F 2B RO T2
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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

91



The Python Language Reference, A4 %5 3.12.0rc3

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 B e HoA R, AR (AR nT e 2 T B | e e A PRIzl
FHEI AT | S b St B X R 2 Uy (B0 R 2R 28254 —T5).

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.

AR AR — AR 5 PR SRR S POR . B2 ARSI R (BInsER) B
—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) -

XFHPESOTS, S __setitem () FiEIFMELHISEL

IR EARA— 0 SN PR R RE X SPORE. B2 E— DR (FInsR). #
WRRAEX G2 B 22— IR A P A B 3ok, NS ERGR AR BT FF BOR(E; BOA
(EHA AN ZBFFIRE . BRI FER 2 A AR — RO e, W EPaRE. K
BASYHE ENT NP ERIFXE . ), KRR IR AR E 7P I TR i 0
PIR B BT RE S UE PSR BEAR TR, X A HARFP S AR vRR I D0 T ol Ae H AR S I

CPython SCBUAN I : 7R RISC A, FARMARARCY 1 5 BN AEAI ), Jes) Ak S A AU A sl B
BB, FECRRIEAR R

BARIRMENE LEWE LT R SATANESE “FK” #1711 (Blina, b

= b, a [ZHRMAZLER
HAEMEA A R 2 I 2 N E RN B AT, AR NRE. B, URRPFEAT

fH),

I [o, 21:

x = [0, 1]

i=0

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

5 W:

PEP 3132 - §JE n XU R I X *target FRPER TG T .

7.21 EEREED

MR TE AR AR BRI TE A R s BRI ) Ao — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — nyi—mn | n__m I Wk _n | "E=" | "/:u I "//:n | no—mn | Mk kM
| "y s—n | Nog=m | ne=m ‘ nA_mN | "|:"

(SR —35 TG =M A5 B AR E o)

7.2. REES
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SR IRAELTR R %) AR AN RSN R (S8 IRETH AR AR, AIE A RE N ATIEORAFE) , XM
BB R ARE AT E M otz ®, HHEPRIRES R H iR, BRI SBERE—K.

BEIRIRAETE BN < += 1 APABKEy x = x + 1 FAERRUEIFARSE SR AROR » AE3S SRIBE Y HCA
x URPORE—K. TH, fEATRMREL T, Shrinzie e drn, Wt A ald P Hxigdf
FEHIRES BAR, T2 BB SURR 5

AT EEIRAE, SESRIRE A PR Z A0 ZFHR(E. B, ali] += £(x) Bk alil,
IRJERY £ (x) SRIEFFRATINA AT, RIGHEPRE R ati],

B A AN A T IR(E 4 TN Z A HARRY IS B0, 39 a8 m) B W (R 5 Ak 1y 255 St D R A ]
Kb, BT REAAE RERIET TR BIAME DL, HSRIRETE AT —otis SR S —oss A

T RIET IR AR, X H BRI X T 5 Ao 50 ) & b o B IRREE T

7.2.2 FHEREREIE D
b RBP4 R TR PR T R 5 5y — P

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

HEEALIE o) B ZRHET URVFERAS H AR,

X B4 FRAE IR F AR IR OL , AR A SR s, AR BRI AF A A FRIR I S B A
BUgtk __annotations__ 1, i@ —ANRARRMRR (WOARA SPREER) BT EIBOREARER 7L It
JE A ] HAE SRS TT 4G AT ISR S A B it & B sh B .

XFRFRR AR H AR oL, AR RAE SRR, AR S WORME, HASRIT

w&—&%%E@ﬁﬁﬁﬁWWﬁﬁ,Mﬁ%%ﬁﬁ%%ﬁ%%%%%oﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁiﬁ
FERAE

WEIRAFAEA T30, bRy R SAEXAR R B (WERIE ) PATEPRRRE . Wk ER R H bR
HFNAGAE, NIRRT HbRRIE, (Hi/a) __setitem_ () 3 __setattr__ () JHHEAII.

UL

PEP 526 - 8 wbpiE A5 242008 0 AR AN i (W E AR S AISLRAR &) RAWIEE, MAFE 2T
HRSkR I TEE.

PEP 484 - JRMEER P2 UM T typing BHDAE R BIFREFEALFRE )3, W Bk S A T 20 IDE
i

1 3.8 JRH B BUAE A AR AR ARV FAE A I DA R a8 s AU . 2 BT RE ek (Blanm
B S HTHRER) & FEOREER.

7.3 assert &)

assert LA R F A AR LI 2 10 T 75t

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

A EE I assert expression T
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if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT

if _ _debug__:
if not expressionl: raise AssertionError (expression2)

PAESEMIEA R E __debug__ fil AssertionError R HATE LN ELR . E4HLHp, NE
ApE_ debug_ fEIEHEULT N True, TEWSRIGAIG False (R AFQATIEIN —0)o AIRAESIF N7
RAUEAL, BRI AR A 208 assert 1A A AT IS o 353 B AE S D15 B A R Ik sy AR
i BRI HB B — RN .

I{ES __debug_ RARIAI. RN BRI ESTERRERR RSN E -

7.4 pass iEH)

pass_stmt = "pass"

pass e NEEAE - BERIITH, A2 KL Bl G S IHE ERE—FEREIF AR AT
Ak RIS (5 A,

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

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

7.5 del &4

del_stmt = "del" target_1list
MR 2 ), SWER € X AR KM AR R3], Rl —SR.,
H An 51 2 SR A 2 A5 i I A B B — A H A

FRREIIERRS AR el 4 R iy 44 25 () R RS R A PR 0, AR A 5 R %A o 15 A e A — RS
Bffjglobal A INEL. AREAFRARPEGEE, 25K NameError.,

JERIES N SN AR 2 BB A A L SR 45 R — DU BEARSE M T IR — > T 26 2L
2R (HEMEX — S i R MR IGER) .

£ 3.2 MG FEZ BIRAT, R — AR E Db 5 dr Az B, MR A SRl 44 25 1)
e 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 -

TE—AERERRE , return HAIFRE R IR S8 stopIteration #51 % . REME (ARG
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 Fik s URITE A (UL E Lgenerator eREINE T, I HLAUE T 1A s eR £ BR AR N B . TEBREOE SO il
I yield g ABERS% 0 SCRIEAY 2 As rias pR KT A3 R 4R

A Kyield il LN TERMATIE SR yield 75 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 G K 2 H BB R R KB B __traceback_ JEfE, ZEMEEWE
. AT ABIEE— AR ] with_traceback () FHE (ZERHR A — i SL B, HRF R
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SN HSE) HEREACHRIWIXTS, Xk like so:

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

from THMTFHEHIE: WRAZTH, WG A Rk XA 57— AR SRR Ak
e R EG, BXRHERNTER __cause_ JRIEBCREREIINGI KA . MR ZERAARE P RFEE,
XA FERFL B BT A U S S BIRH A __cause JRPERIRIRBIBNG | A58 . QRIS I R H

RPAEBE, WA FAR T B o

>>> 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>
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>
RuntimeError: Something bad happened

PE:

M E A A S AR BRI A0 SR T A S 5] e SR BIL ) 2 B R AR . T DA A

Hexcept Wi finally FhAJEEwith HARAB. ZHi2E R RBEE R FHA __context__

&

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

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

S FRE AE AR from FAJHEE None Rl ZCH AN ASI:

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

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

AXRFBWEZEEE T —WER, AXOHERENEREEry 55 — &R
TE 3.3 R P None FAE AW FHAE raise X from Y W) v,
3.3 B IfE: T __suppress_context__ J@MRMGIFE LT XA ER.

7.8. raise {7
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5 3.1 CEEC ARG S R F I R Eexcept TRIFPYUBN, WAH LK) raise iIFRMERG %R I
P BB 9] . FEZ BTRCAS A, BRI | ik S WUl 2 PR BTN ) [l 9

7.9 break &%)

break_stmt = "break™"

mgﬂﬁﬁﬁtﬁéﬁﬂ?mrﬁmﬂeﬁ%ﬁﬁ%%ﬁ@,@K%ﬁ%?ﬁﬁ%ﬂ%%@ﬁﬁ%%i%
RER AR

ERALRITIINAIER, R LR else T4, WaBbdZ T4,
WER—Afor ThERfibreak FTAL,, RRFRAE G H A5 2 PREFH 2 Al -

ﬂ:‘ll;reak R flmE t— A finally TR try AR, % finally FHASEHIA TR G FFEIEE
SR A

7.10 continue iEfq)

continue_stmt = "continue"

continue fEIE RS MBLT for siwnile MEFRFHREM MM, (HA S H BTG A RAY 68 B ek 38
X, ERREERA TR SNE TR T — MK

Ycontinue KHERITAL T — A finally TAIMtry IFRNF, % finally THSEHIITRIEHE
IEFHIRTEERI T — 42K

7.11 import &4)

import_stmt

"import" module ["as" identifier] ("," module ["as" identifier])*

| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module = (identifier ".")* identifier

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

LAY import EA] (R from T4)) 243 W AT
LA, WA L BLE SN EIF R IR AR
2. JEJRriRan 44 2SI oy import TR R AR AL BT AR A VR T SE S e Ak

BIEME G ZAD T4 (RS E) KRS 25 PR X REAS T4 43 BT, A [ 28 540 4 43 B 571
import 4] —FE.
B AIR, RIEARAN BB AT A A2 — T A R fle, P taid 1 e A 2 Al

KA A, AR AT T2 fl ARG PTA 8 TG SRR KM, WA e IR IC A
HE, SAERAEPIRIRE, AR TROR ARSI A 2 2R T 4 iR
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ASRRE AR HR RO, AT DA DA =07 30— A Ryl 44 =5[] Pl e
o BHZ G as I, EHE as RAFRS FARBRIE

o WRBAH IR EHALAR, AT AR i 2, WIBLER 424 R 948 e 21 ey e 44 22 (Al 1
X T S ARG -

o WERBET AR T S )2, B M d5 o 2 0 B P 44 B B 0 B Jey it 44 2 W A
NXF %I E BT o TS AR ERDA AT T H: S8 B KR 2 Rl ) M AN RE LD 1

from JHAH 1 AR S o A — 4t
L A from FA) PR E B, WG LELE 2 I E LG AR ;
2. X TFimport FAa)H g E BRI
L KB AR A %A PR JE 1
2. PREA, SR ARA RSB TR, RE R AR AR R G ZE T
3. QERARE XS, W5k ImportError.
4. WG, FXFZER T A RG24 S0, WERA as AN HAS @4k, 15061

B TR
il
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

WEARARPAFIN RGO — B (' * ), WIFERLER o E SR A A 44 FRAR 4% £ mp o r £ 18R T AE I A B
e 2 b 45 2518 o

— AR E U T 8 AR AR R Y iy 4 2 (A A I — 4400 __all  BYASRCOREAER); WA E
S, BT AT, KA IO AT E LS A AR fE__all PGS FRERS
BN A I BRAAFAE. AR __all WA H0E L, WIAH LRI R GRS ERR Y iy 24 25 8] 4% 3]
MR AL R RIS O ) TR FR. __all WU EAS A APL BR) H AR BN T A
JET APLE—Rar i) IT (BI AR RIS ARG T 4 AR ) o

HEAFERX M FA - from module import * - {UTEREHE Fofaif. 2l Rk siloe L i HE
¥5| % SyntaxError,

Y B A, AR E BRI XS PR SR B N2 e, ATATE
[l — A 2P HA T A, TR R UAFR. e from Z 548 e Wi el 40 b (i I a5
AT ATEAFE B DI A PRS0 T $8 RAE 4 i G2 R h 2 E 2 . — P ElB S S Rn 2P IT AW
BETTER 4/, WA RSRR L — M ER . =85 FEs LW, K. Bk R ARHgT
from . import mod HFFALNLE K pkg WHA— B, WHEAREFA pkg.mod. WRARIMFT from
. .subpkg2 import mod W} & N pkg.subpkgl MHREEFA pkg. subpkg2.mod. H FEFHIFA
PRSI ST 2 And 5 —T5,

importlib.import_module () BeHH IR AEH AU E BT AR RS .

Bl &% — A i FH 4 import M HF & %3 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4
future 3% &) J&—FPEF XTI IEAR TR S, T BRSO, 4 PR () R R HEAS Python AT H B AR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ ZETE 5 G A T A FRA UL R Python RRIARERE NE Y . EARFETEA
RREHAE B PSR s HE 2 T A B 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])* [","] ™))"

feature n= identifier

future {5 AHESETASTHIT LA AL E 1 3. W] DAL IAE future 3H4) 2 BiAT HA:
o BERSORY AR (ARAEAEE)
o 24T, PAK
o HAth future {E/4].
ME— T future {54 REME AR E (B PEP 563).
future /5] B 5 H 09 BT B D SRR PEAT 28 Sk Python 3 Frikml . H 43 4F absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. BTASEHCHIIRIL, PFEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1IN S PORBIFFMUF RIS Fr XA O 1 SRRSO 5 8 Rl 2 A A [ B AR R S B B
AR B BT RE ST ABTIO AR A TEE (DTGB PR B ) FEIXAI R DL T 228 4 1T BE T BE LA A1) 75 0ok
AT . IXARAY P E A REHER ZLs TN T AR .

XETALMEYE B BATAS , S iFas ZRE WL 2 AR B0E 30, AR KA future THA) 605 R A RFHE I 2
T B i 5% o

HEZATH S AR import {EAAHIE] . AEAE— A G SCRAFEI B PR ERTE _ future_ |, BESTER
17 futare 15A] S DA 10 BT A

FARY A A7 I T future 7847 BT 5 FH A 36 41
THTE R AN SR B AR R 2 Ak

import __ future__ [as name]

XIFIE future 4] B H R — SRR R T L EGEVABR 143518 import 541

TEERINE LR, X} Code compiled by calls to the B pR# exec () Fl compile () BVE ] Argid ) ACa5 a0
RHIT—MLEA future iFA B M 2, GRS A future B0 BT RIRAGTEEFNE SCo AT m) DA I
compile () WYFTEESEOMATEH] - TS P R EOW SCRY DA T MR -

TEALH AR AT AR future IRAPRAEMPRESR 2 TE LS O SCE AR AR — M REAR 14 5 3 1 1)
T -1 IR, HEAT DA LTRRNAT, HZMAEE future 154], ERAEARLEALTEFIRIATH
ARG R

B YL

PEP 236 - [A]3] __ future__ 4 3% _ future__ HLHIM I .
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7.12 global j&4)

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

global WEAPEAEN TR LRI A B RWRE IS LIPS R R B s 42 R AL . ARyl
KA PTEEA I E] global KT, ik H A EAR R DA 10 42 JR AL R A i B 42 JRy AL

fEglobal WA A FRAFHLER] — IR NI% global IR Z B E A .

fEglobal iAo AR BERE SCHIEA SR, AR A wich i except TAIKHAR, A
L for JEMHARRIIR. class X, BMEUE L. import BRI BARERS.

CPython SZBUAN YT : 24 B AYSE B AR il ZOR B A A_EaR R, (ERR AN B4 RRAY B, PR Y
ST RE SO SR R, R AR A 3 5

FEre BIE R B global RAENTERIITE S EAON S global /][l MAT A EAER . e 5IH,
A TERMELE N E exec () MEUFAFREAUSXT R E global IBAIH AN € -8-1% ek H0H H 1 AL
e, A S X R AT A A A 252 3 A0 B ek B A Y global iEa)sg . X [AFEE T
eval () fll compile () K%K,

7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*

nonlocal WA AR Hh 2 BRI 1) 2 BIFE Sl 1R A 35 A I b 90 19 o 4 Jm 2R R DASMIR) S i XAy
REMRELEL, POASRERYERAT A Jet R Rl 4 25 i) o X AR AT SOV RS e i A QR EE T 40 5 Jerifo A P 4k A
ShHARS SR (BEER) Y A

Hoglobal iERIHFIIHINLFEAIE, nonlocal WHAIHFH A FRAIE R Z BIAFAE T E & VE TR APk 29
SE - (TEIXA R 2 R B8 B 98 8 AT TSR RERITC B S E ) -

nonlocal WEA)HE)H A FRASS 2 BIAFEAE TR VE F ek b i 48 e Al 22
S U
PEP 3104 - JiIAM2ME PS8R A Knonlocal i HIIEULRH

7.14 type &)

type_stmt = 'type' identifier [type_params] "=" expression
type iRFEH]— A4, Bl typing. TypeAliasType HYSLH.
Bilan, VAR ER I T — A4

type Point = tuple[float, float]

PR KRB T

annotation-def VALUE_OF_Point () :
return tuple[float, float]
Point = typing.TypeAliasType ("Point", VALUE_OF_Point ())
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annotation-def ff5E—AMRiEMF A, HAT RGP Rs, HAJLI/NER.

KRB W E R AE TR AR TP BORME R . S BRI B W EASPORIE, HA 2l xR A 54 1
__value_ JEMEVIRIBIE A SGORIE (S04 10 X AAVFIBLRIA T M R LA FR

A BN W] DAE S AE A FRZ G Us N2 2 29 B SRz B, S22 R 5 4 TR
type — MK T .

3.12 i ise.

ZUL:

PEP 695 - XROEHiELE IAT type ilmFI Tz B MR B0 IEE.
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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
SR TR R AR B2 o ATk PA— M ME— AR IR R BT I U H A— A B S 450 TR di—
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)

¥4 4k

Prine== )

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 FIKRAPORIL U RSP Aviterable 1% . FEFRI IS RATG QI Aireraror.
B 5 2625 R LT 55— G0 ) P O AU IR 4 918 (2 I35 41), 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 1 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 () AURABBAULA AT LTS G, 240 range (3) FHRUG™E 0, 171 2,

£ 3. 11 O BAE SV AE 3k A b Al B S &

8.4 tryi&h)

try WA AT — AT E S AL B AR 3 AR

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 RFHELZAE R AT 5 — 8], A XM raise B4 SR & 0B AFEraise % & —F 43

8.4.1 except ¥4

except TARE —~NWME NSRRI, Hery FAPILRE ZER, FASH MRS PARET
7o 4 try TAUUHEB R R EZ R, RERSIX R AR E . IRRSZE KA except THE
B HZFFEMILH TR E. WPRATETCRIZAR except T4, MEMIUERE—1; BERFILEE
s XTrAFRIARE except 4], RFEANKPORME, WREPRM GG RAENRTE A" WZT
APRFIERCZ AT . AR — DX RIE % T X ST RA R EE AR E U, s RS R AN R AR e% 5
TR RIS H e, W Rt 5% R w AR .

WA except TS5 RHMIVCHS, WISTEE ARG A U8 Ak b ARS8 2w A A

WIERTEX] except FA)STBIFIBACKMER 51 & T 58, AL B AR S5 06 158 28 S B 0N A JE i A RS A
TR LRSI RERER (ESPWEREN oy BRSNS ) .

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
ERACEEIR, I B KA N ZAFAIRNE) oy TA)R, WANZAFL AR 2 A0 B S )

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

BEEE N

except E as N:
try:
foo
finally:
del N

RXERH 7 DMPIRIEL — AR A FEA BEE except THZIETIE . 58 S PEE IR 2 AFEF I
TG SRR OL T EATSTE AR ERS T, GEAS M Y B J5 A ORI BB 2R — bk [ml
.

£ except TRIMMAIIRBIATZ AT, FHFRIFAE sys Bidr, FEIRRER DA except THIIIEH A

WEEI sys.exception () Bil. HEIF— MR ABARN, RIFTE sys B 28R g R Bl
FE 2 TR {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* T4 #{ | K AL P ExceptionGroup. HVCHLMFH KA Sexcept WY R ) 7 X R fi#
B, EAEME S50 AL B0 R 24 288 5 A PN i 2 S A DEEC SR AT o] DA R4 VEE . X MREAR 214
except* AT HAT, & BATLREEHL 5. B TAREZ AT IR AP VL5 i —A
WA, ANNENRFERZEZH ) except* FAPRAAIE, BISE—A5HITHEY 4.

>>> try:
raise ExceptionGroup("eg",
[ValueError (1), TypeError(2), OSError(3), OSError(4)])
. except* TypeError as e:
print (f'caught {type(e)} with nested {e.exceptions/')
. except* OSError as e:
print (f'caught {type (e) with nested {e.exceptions/')

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))

(Rt
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(£ 50

+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
-t ] ———————
| ValueError: 1

LAY except * THIALBARIR 75 B G H AL except* THIPRENGI K. WERIIIHRAE LA
B G | R SE, EARgE IR AL

R | R 5 AR — A A S HA except* THIMILES, BRI d M 215 87
FRER i S AR e

>>> try:
raise BlockingIOError
. except* BlockingIOError as e:
print (repr(e))

ExceptionGroup ('', (BlockingIOError()))

— except* THMAAAE —AILELH KA, I HILRBIAGE /2 BaseExceptionGroup T2, ANAPA
Yfexcept Ml except* FE[E—"try PR . break, continue Mllreturn AN HIFE except * F/a]Hi,

8.4.3 else FH)

WMREHRE I cry PR A5 &7, HHEAE I Treturn, continue Bibreak iEh], HiEM
else THPRIHEIIT. else iIBMPHFHEASHZ AN except FHJALHE,

8.44 finally ¥F7

WIRAEAE finally, BREE—A B LMW, cry TRSPET, SBiEETexcept filelse T4,
WA X BT o R AR AT RALFRA S, 8 SRR . finally TAPRFEIAT. Q0 RAFTER IR
TFSRH, BSTE finally THMKBHBEN G K. WE finally THEIK T 55, BRGNS
WA T E LT3 R finally FAIT T return, break i continue i5h]), WHELRAFHI 5
WM ER

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

£ £inally FAIPATIIEIAR A BEAREE] i (5

Y return, break Mcont inue IAAE—A" try...finally HHAIg L ry TR RIS BEITAT, Finally
FhBATE BT FT

PR IR ME 2 R S BT ret urn IEAPRIGER . T £inally TAIEZSPETT, ILTE finally
TR AT return B SR BRI THY:
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>>> def fool():

try:

return 'try'
finally:

return 'finally'

>>> foo ()
'finally'

e 3.8 iiSE P 7€ Python 3.8 Z i, continue i RAAVIE finally TAJHET, X2 BASH T fF
FE—~ T

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]

WH—A “HiH” §wich BT ERLT:

1.

X ETFICEREA (fE with_item A IAFRIKA) BEFTRERIAG BT UG

2. WA LT CEHISR) __enter_ () PAMHJEZEMH .
3. A LN SUEPISN __exit_ () PAMRJGLEMEH .
4. BRI LTSI __enter_ () Hik.
5. R with A PEE MBS, RE _enter_ () MREMERFHIRMELE .
FE: with iBASPHIERE _ enter_ () HEARLAEGRRRE, W __exit_ () RFEEHFHH
L, anRAext B ARy RmRE M A & AR, B EEE R R A A AR R AL HL. & R T
B 7 4.
6. PATIER)IA.
7. KA EFSCEBIES __exit_ () k. WURIEAARIR S B R S5, WHZERL [EA ]
WS B NS B RY _ exit_ (). BTG, BHAE=/ None 2%,
WEEA AR BRI S8, FERE __exit_ () FYERGLREME M, WZ 5w S Ems|
Ko WHGRIMENE, WHZFHE SIS, HoSBREPITwi ch B0 2 JEIiER] .
REA AR TR DAIMNAAETE R, WPRE __exit_ () BIREMESHZEE, HFoSEizEiR
1B B R A B ARSI T
PAF AR
with EXPRESSION as TARGET:
SUITE
TE1E L ST
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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 R S wE 2T 2 T H BT SRR Bl

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

TE 3.1 BOE M SeRp A B SRk
TE 3.10 {52k Support for using grouping parentheses to break the statement in multiple lines.
Z L

=

PEP 343 - ”with” ifi4y Python with iBHJMMTERE . FRARA.

8.6 match iEfq)

3.10 R HfiE.
USRIV iy WUV RS U

match_stmt = 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
subject_expr star_named_expression "," star_named_expressions?

| named_expression

'case' patterns [guard] ":" block

case_block
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ik AT RG] SRITRI AT

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
W

* 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 -

Frik: AR EC RN, — e PR RE S . AN B T R I VERC AT 0« Sad
Heit, AREYNAS BAEVCER USRS . VI T B T35 8, nTRESH AR . iX
e MABEIRE, FVFARBSEREmIL.

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.

ik BN AR AERER B R RIR S BT, R & T BE 2 S U E S A DL A 7

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 IUakss)
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(£ 50

print ('Case 4, I match anything!")

Case 3, y: 200

XA RBIH, if flag ieZURIT. WS T — A TEZH X NE.

8.6.2 #JTRIN

guard = "if" named_expression

guard (B2 case W—aBsr) WAUSALA BELL case iAIHR PRI HIAT. EFFRIIER N i £ Z 5
— ARk

P guard i) case BT

1. fi# case BB M ICHC LT . AR LRI, WIAXE guard #EA7RME, & F—4>
case M,

2. IR VEEC ALY, X quard SR1H.
o WIS guard RENE, W% case B,
o WER guard SRIEAMR, WIAIEHZ case B,
o WRAERXT guard SRR PG K T RE, WA .

FRAFLRITERIE . RO AT R Fah e ZRIUREL T — A~ case LB IR f5—> case HRKIKZEA
AT, BEADCECRIGY case Bffuiphid. (wliddt, LIRIURIEAE NPT, ) —HIEH T4 case
B, LPRIURALLA LA I

8.6.3 NSFEMIAIAY case R
W2 DLHE Y case B2 REVC L FTA T I case B, —ANDURR B2 1] DA — A0 5 VERRIY case e, i HLb
WG

WSR—A~ case PFAT LRI, I HHAGUZ W@ LR, IRAEBEA N @00 E VERCHYT . AERFATHT AU
L EUER]— B B R REIE L, IR A MR N R b E IERC T . A DA R R e s P RL Y -

o ZEMIBRSAR A RE PERLAYAS 42X,

R S WA UM MR SN
o HRAEX

o BELAFAER

o 5T IR E DT ALK
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8.6.4 {ER

i AT TR ARIME EBNF 1A S .
* 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

FN] strings FARIC NUMBER J&fEstandard Python grammar F g X . XF=5 5P . N LIFRIET
PRI . AR X T F @i .

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 =

 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,

ks AU E ROEAE R CRCE R P B, RS T RES S BRI e, TR
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 )

Fli: BHESFE R HECA IRBEIE S B ARG (1 (31 4)) @— Aot X M7 S fE R m
A (B0 131 4)) W — 1 agst.

— 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.

ik BARFAIM KD len () (BIEL __len_ O tH0) M5, MRRERR ATAES 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

#ik: KA str,bytes fll bytearray I FAFRERGEVERLF IR
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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 .

P A LS HARE get () HIERSEOE XA TUCHE . VCHC B8 (E X 020 L A7 AE T i)
MAREL _ missing_ () B __getitem_ () RHJAIEE.

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 WA EEM MR, 5% TypeError .
SBU:
R RAEX LB P 0913 F A
L AT AL EBGUAR R S B, TERC I R AR U S AR A
XFTLANNEZRAL, (0 TR AL B AN [ Y -
¢ bool
* bytearray
* bytes
e dict
e float
e frozenset
e int
e list
* set
e str
e tuple

BB MRS, HBUR A A TR R A BIEEFTICRL. B, in (011) PURE
{0, {ARIERH 0.0,

fAiliHF 2, CLS(PL1, attr=P2) {UFEWE A NH O PLEL ALY :
* isinstance (<subject>, CLS)
e I cLs.__match_args__ $f P1 FHh S AR
o ST RA R S5 attr=P2 :
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— hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTILHE
o A R S S B XL DL R
B YL
* PEP 634 — 5t fu (e : Al
* PEP 636 —Z5 M {LRiITHE: A%

8.7 BEE N

PRAECE SO i P 8 8 SCRRBRE E L (S AR R R 202 4 —TF)

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 = "*" [parameter] ("," defparameter)* (["," ["**" parameter
| "**" parameter [","]

parameter n= identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI S — AR T AT ) o BT IR S 24 i Je 0 i 4 25 ) PRF R B R 7 31— e ok 5 (e80T A
FAAR LR ) o I BREON AL S0 21 i 2R 44 25 RN 5 |, A A R I 8] P ok T 8 1 1) 4 SRy iy 44 25
[

BRCE SOF AR 2PATRREIAR U 2 s B I S AT I 4R

— A BRBUE ST AR — B A decorator kX P e . 24 sREIUE SRR B 1512 2R H0E SCH A 8 ovs
PR IAAORME . SRIASERLITZ— AR R . B2 AZBR BT A N E— SR AR TR . HaR (]
{ERF WD B bR B AR I RO R - 2N Mids & DARRE 7 U o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
KREEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A S BRI S8 E B 44 75 func,

TE 3.9 BOE P sl AT %) assignment_expression ¥, TEZHIMUAT, BLiETENE K
2R, VIS PEP 614,

AR RS 55— 2 ) B A £ T (S B M BRI o TR, bR I% e docstring .

118 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, A4 %5 3.12.0rc3

R PATE R 840 S FOE 28 T K 55 Z [N 7 365 45 1 — S 2 A BB, 100 [ oS e AU AG A A 4
AR RO 2 B AEis T, RAUES A A BRE __type_params__ JEtEffeit. HSH=Z2 5
AT RN

5 3.12 i SRAVE S5 24E Python 3.12 iy .

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

BRSO R 01 SRR — 15 o SRR SR . BRSO SR S TE B IR B i I T SO,
RAGESH, SUEMXRFEH, LML, MRAE ident i fier” AR, © LU
He kA TCAR AT AT AN R BB HL, BN — 24, RAFA * Ldent i fler” SREMTER,
EARIA 6 — - FA MR Bl TN X B8, BRI — RIS 2, 107+
W*ident i fier” 2 JEHTE SHEE (LR X BT S I HAEE S X BT BRIEA . 15/ 2 MG SR
BR85S0 A

1 3.8 CEE: WA / BRBIE S BRI R (URGETE 2 . 25 PEP 570 TR .

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

PP DYTE R sRBUR T 2EX 5. FE— DB AT de £ THA7) S SRl el B nT i [m] =
83k o AEHREE BRECH BT 1 1 ph AR T DAY M)A 25 1% def BRI s BRI SR s . BRI S I G & 5 40—

ZUL:

PEP 3107 - BREObRTE 5] 1) SRR RS .

PEP 484 —RBITEMR ARyE iAo e L AR,

PEP 526 - Wi blEMik A2 RSV ERERIIGE, AR R &

PEP 563 - SEJRIMIBRTEARM SCRFAEIZ AT I 1 AP A e ACPRATAR M0 AR AN 2 B RAE A S BUAR ¥ A F ) 1)
HIGIH -
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8.8 EFEN
P SO AT IR G 5 S (BT e R A —40):

classdef = [decorators] "class" classname [type_params] [inheritance] ":"
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SR AP TIER] . P QoR Il 25 BS99 3% (I VAR 2 %), SR ke — TR Y.
UHOREA— DA TR R . B WRIIRIIZEBINDIR [ 52 object; KL, -

class Foo:
pass

FEMT

class Foo(object) :
pass

Wl Je S VRAE —ASFTI IAT T (B 6 & 5 20 52) ThgiediAT, (DRI G 8 e i 44 5 1) A AT 1 42 SR 4%
2. GEH, JMA TR G REUE Lo ) MIMREGTRPATIG, HIRATICRE 25 50 HL R 0 iy 44 25 18] e £t
1 — IR eI, AR A EMMRIN R, R 7 I R R a4 25 . RAFRRE
TE S 1) 4 ey iy 24 25 ) 0 7 B 2R 52

FESEAAR P S TR PRI DU BRAFAE BN S __dict_ . TR B i nl Stk HRT2ERI g fdm, If
HAGE T € SOBIR BT E L2 .

R RIEEATAE Lk HEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = fl(arg) (f2 (Foo))

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

TE 3.9 MR ZEn] i AL AR assignment_expression KeXilfi. TEZ HIMAH, IGIEVENE %
FR, 1152 W PEP 614,

A AERA Z JG B S RA H E R A, ORI B SR AU B AR I Z 2R B2 B2 fEBfTit, ATRAME
i __type_params__ @R SE. S22 X THEERN.

1E 3.12 MUE S RBE S 51 K24 Python 3.12 Hia .

PR BUTE R AR O E AR SRR AT se i rdt 2. SLplJ@PE vl d self.name
= value FEFEFIRE. ML EMEY I EL"sel £ . name” FRIERGIAN, 2481 by =K1 10 i 526 8
P2 B A 44 B 28 E . 2B ME AT WA RSB @ BRAME, (EAEBE3A 35 (50 F T AR (B 7] RE P BCR T Y 25
Jeo FTPAME R 4% E 25 Sk HAT AN [a] SE P40 il SE AR &

S Y

> A ZERI S — S U R R IR E 2 24 251 __doc_ 46H , WabiRi%ZMdocstring.
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PEP 3115 - Python 3000 *prfye8 Ry WIE O Y BT TERA RIS I, DA K ST Al #y it Ay JO2R i 281
SR
PEP 3129 - JEMREN NIRRT . BB A i 2 AE PEP 318 Hgi5| ARy

8.9 i

3.5 B fE.

8.9.1 MREBIEN

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python PIFRIIIAAT I ATE S LB PR AWK (B Wcoroutine). await ik, async for Rasync
with HRETEPME s AUA h B

il async def iB¥EE LR EUE NIMEREL, B EMIA S await 8 async KT,
TERERBA P H A yield from F£EA K5Ik SyntaxError,
WM R KR 15

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

15 3.7 UG await Ml async AR PR BT TEZ A B AT PME BR AN B DR B 5B

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable FEHt T __aiter_ Jiik, %5k & H # R [Easynchronous iterator, & W] PATE H:
__anext__ JiiR PR

async for HA) ARV RN 2 i A O R EA TR
PATR AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETR X ST

iter
iter

(ITER)
type(iter) .__aiter__ (iter)
running = True

while running:
try:

(Rt
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(£ 50

TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlIteration:
running = False
else:
SUITE
else:
SUITEZ2

RBESH__aiter () Ml__anext__ () THRFER.
TEMDEERREA 2 SME ] async for iAPRF5| & SyntaxError,

8.9.3 async with jE§f)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BEWETEEL enter 1 exit J5 15 EHAT o
PAT AR

async with EXPRESSION as TARGET:

SUITE
e L EASE T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
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)

HWSW__aenter () Ml_aexit__ () THRIFENE.
FEMARREUAZ AMEH asyne with {EA)%5]| & SyntaxError,
S UL:

PEP 492 - {§i}i] async fl await {575 5CBLPpRE RF AR Python Hf— N IE SR SRS, HFHIAT Y 52

FrHIE.
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8.10 HEIBFIR
3.12 B Tse.

type_params [" type_param ("," type_param)* "]

type_param = typevar | typevartuple | paramspec
typevar = identifier (":" expression)?
typevartuple = "x*" identifier

paramspec = "xx" jdentifier

Fid (R E2), & RIEA 5 & ATRREERATE S 5%

def max[T] (args: list[T]) —-> T:

async def amax[T] (args: 1list[T]) —-> T:

class Bag[T]:
def _ iter_ (self) -> Iterator[T]:

def add(self, arg: T) —> None:

type ListOrSet[T] = 1list[T] | set][T]

MIESCEFE, KRR, FEai A R A Rz . R R BB S A, I HAEis
friny, RS T -5 HXS A ARZ B R AR AL

RUMBSHOR FEHALRK AL KB RH ARG HI T 355 (11) AR . KRS HOTTEZ 25 B 1E
BRI, (HARETEH AT U5 . NI, FEAW] def func([T] () : pass ZJ5, MEHMEAEAPRIAGE
B T XA AR R, RO T RO RIGTE S RATESR1E 02— MR R (A
ALV, AR ) KB, BEE TR B B

ZRIREL. BB HAHA —A __type_params__ @A TAIHENHEREES.
BATE S0 43k = Fp:
* typing.TypeVar, H—EEAFR @W“T 5] A MWiE L L, SFRBGER LR ET 1
BARA
e typing.TypeVarTuple, BIFERIARNIT—DESHAFHRKTIA Bl *Ts). Mg EPE, BR_RFE
AL 2R R e .

* typing.ParamSpec, JHITERTHIAMM AR SHATRARTIA BI ~+p). MiE X EJF, BEAFE—
AP RIIES

typing.TypeVar IR AEEAEE 5 (2 ) JEER—PRAFRE L CEM 49 %, BS)5r ik
AAEE (I T int), WIEX EPF, XEWE typing. TypeVar FEFR/RHIRI B ZILHHY 72K
B, B9EERESNRFAATCHIEE T —HAR BN T: (str, bytes)). JTLHPRIE WAL N
AR ([FIRE, FEIBATI AR ] ZRX — 1) LR SEAAS R AR 295812 N ISR I rhod b

X RZRAIE S5 RER A typing. TypeVar, JEERIZRIEQNEZ BB A2 oRE, RE
TEil i @M __bound_ fil __constraints__ BINMIGRIER A SPORE. BMEX—5, FFEE M
B AT 2 A A 3R HP R Y LR 2 SR TR A

typing.TypeVarTuple fll typing.ParamSpec ANEEHIA L LA .
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def overly_generic|
SimpleTypeVar,
TypeVarWithBound: int,
TypeVarWithConstraints: (str, bytes),
*SimpleTypeVarTuple,
**SimpleParamSpec,

a: SimpleTypeVar,

b: TypeVarWithBound,

c: Callable[SimpleParamSpec, TypeVarWithConstraints],
*d: SimpleTypeVarTuple,

8.10.1 ;ZRIF %
2 B R B I 7 KA

def func[T] (arg: T):

RIERSE T

annotation-def TYPE_PARAMS_OF_func() :
T = typing.TypeVar ("T")
def func(arg: T):
func.__type_params__ = (T,)
return func

func = TYPE_PARAMS_OF_func ()

XH annotation-def f§& T — M F M, BIEIBFTHIF AR LRI E LM AR, (F—0H di2
E?)E%%i%tijitﬁiﬁﬁi IR typing BURAYEIEDF, M2 BHEEIE T4 typing. TypeVar 5%
Bil) .

LR B PE AN T AR AU S PR R N TR AE, (R B BB AR I WA 2
N HI TR TR LR, ARSI A A S VR T

@decorator
def func[T: int, *Ts, **P] (*args: *Ts, arg: Callable[P, T] = some_default):

BT Typevar SRR RAL PASL, XS [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")

(R gksh)
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def func(*args: *Ts, arg: Callable[P, T] = DEFAULT_OF_arg):

func.__type_params__ = (T, Ts, P)
return func
func = decorator (TYPE_PARAMS_OF_func())

KEEABHFU DEFAULT_OF _arg FEiaf T RSB SLBR 0 E o

8.10.2 ;ZHy%k

ZRZER I A

’class Bag[T]:

IR T

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(typing.Generic[T]):
__type_params__ = (T,)

return Bag
Bag = TYPE_PARAMS_OF_Bag ()

XHERREH annotation-def (N EEIF M R U472 1E A 3%, M A TYPE_PARAMS_OF_Bag fEA
SIBATH PR A

AR typing. Generic, FRISHIMSAXHT SHAITIY SIHIUE IR TR,
1T B M MIFEIZAE RS 2 A TR A . DA 7R BUR BE A7 1 156 B

@decorator
class Bag(Base[T], arg=T):

AT

annotation-def TYPE_PARAMS_OF_Bag() :
T = typing.TypeVar ("T")
class Bag(Base[T], typing.Generic[T], arg=T):
__type_params__ = (T,)

return Bag
Bag = decorator (TYPE_PARAMS_OF_Bag())

8.10.3 ZRIZEBFI B
type HAHL AT R 00ENZ B 514

type ListOrSet[T] = 1list[T] | set[T]

B T 2XMESRA TV RAL 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

g
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CHAPTER 9

TR LA ¢

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5E#a4 Python 2%

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement) *

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY exec () BB FATHI

9.3 XEXHA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 RiEXHA

eval () T REXMA . ERXBBIF KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

X 2SR Python i YAALTE , ELHGREUH AT 4 hi CPython T AR 1)1HIA (Z I Grammar/python.gram)
B R A I 1A A A ORI R R A 401

whRiCik e EBNF #l PEG BiR A R, s JFIR—DS . TEAFECRES 10 4R 3R 1€ BT

NS

o 1A

(Hp

FORVERLEATHFET A ) . T ! FORTERAT (ISR RULEE) . JRAVEM | FFFPRFR PEG B “A 7

HerE” (TEfeSt PEG LN / BiE) . WS PEP 617 T A K% IHEIB TE L4075

# PEG grammar for Python

#ommmmmmmm e = START OF THE GRAMMAR =========== e aa ==

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 O R O O R W H W R H R W H HR W R R

(Pt

29
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rule_name[return_type]: expression
If the return type is omitted, then a void * is returned in C and an Any 1in
Python.
el e2
Match el, then match eZ2.
el | e2
Match el or eZ2.
The first alternative can also appear on the line after the rule name for
formatting purposes. In that case, a | must be used before the first
alternative, like so:
rule_name[return_type]:
| first_alt
| second_alt

-~

e )

Match e (allows also to use other operators in the group like '(e)*'")

e ] or e?

Optionally match e.

e*

Match zero or more occurrences of e.

e+

Match one or more occurrences of e.

s.et

Match one or more occurrences of e, separated by s. The generated parse tree
does not include the separator. This is otherwise identical to (e (s e)*).
&e

Succeed if e can be parsed, without consuming any input.

le

Fail if e can be parsed, without consuming any input.

Commit to the current alternative, even 1f it fails to parse.

S oH O H H R R K HH H O H HHE O W H FH W O R W O R O W O R R R W W
~

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# GENERAL STATEMENTS

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup

Qi3]
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[ ';'.simple_stmt+ [';'] NEWLINE

# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:
| assignment
| type_alias
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt

compound_stmt :

| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("('" single_target '")'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)

annotated_rhs: yield_expr | star_expressions

augassign:
I V=1

CFoiaks:)
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=

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+

del_stmt:
| 'del' del_targets &(';' | NEWLINE)

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 !','
I 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
R —

| NEWLINE INDENT statements DEDENT

(R akzE

g
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| simple_stmts
decorators: ('Q@' named_expression NEWLINE )+
# Class definitions
# ,,,,,,,,,,,,,,,,,
class_def:
| decorators class_def_ _raw
| class_def_raw
class_def raw:
| 'elass' NAME [type_params] ['(' [arguments] ')' ] ':' block
# Function definitions
# ____________________
function_def:
| decorators function_def_raw
| function_def_raw
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
CFoiaks:)
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kwds:
| "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_no_default_star_annotation:
| param_star_annotation ',' TYPE_COMMENT?
| param_star_annotation TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default
# If statement
# ____________
if_stmt:
| '"if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' Dblock
# While statement
# _______________
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# _____________
for_stmt
CFoiaks:)
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| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_

—block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| '"with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &(',' | ")'" | ':")
| expression
# Try statement
# _____________
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ________________
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
except_star_block:
| '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
CFoiaks:)
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pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| "|]'.closed_pattern+t

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
| d 1 b T4 v b
signed_real_number '-' imaginary_number
| d 1 b -1 b

signed_number:
| NUMBER
| '"-'" NUMBER

signed_real_number:
| real_number
| '-'" real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

(Rt
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capture_pattern:

| pattern_capture_target
pattern_capture_target:

‘ !ll_ll NAME !(l.l ‘ l(l ‘ l=l)
wildcard_pattern:

‘ ll_ll
value_pattern:

[ attr (. (T ] =)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

[ "(' pattern ")'
sequence_pattern:

| '"[' maybe_sequence_pattern? ']’

| '"('" open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ', '".maybe_star_patternt+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '"*' pattern_capture_target

| '*' wildcard_pattern
mapping_pattern:

‘ V{l l}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:

Q)
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| name_or_attr '(' ")'
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')’
positional_patterns:
| ', ".patternt
keyword_patterns:
| ', "'".keyword_pattern+t
keyword_pattern:
| NAME '=' pattern
# 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 ":" expression
| "*'" NAME
[ "**' NAME ":" expression
‘ Tx% ' 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 ','
Q)
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| star_expression

star_expression:
| "' bitwise_or
| expression

star_named_expressions:

star_named_expression:
| "' bitwise_or
| named_expression

assignment_expression:
| NAME ':=' ~ expression
named_expression:
| assignment_expression
| expression !':="'
disjunction:
| conjunction
| conjunction

('or' conjunction )+

conjunction:
| inversion
| inversion

('"and' 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

eq_bitwise_or: bitwise_or
noteqg_bitwise_or:

[ ("!'=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or

gte_bitwise_or: '>=' bitwise_or

', '.star_named_expression+

(', ']
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gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '"' bitwise_and
| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum
# Arithmetic operators
# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
[ sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor:
| '+' factor
| '=-' factor
| '"~'" factor
| power
power:
| await_primary '**' factor
| await_primary
# Primary elements
# ,,,,,,,,,,,,,,,,
# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)'", "obij"
23]
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await_primary:
| AWAIT primary
| primary

primary:
| primary '.' NAME
primary genexp
primary ' (' [arguments] ')'
primary '[' slices ']'
atom

slices:
| slice !'',"!
| ','".(slice | starred_expression)+ [',"']

| [expression] ':' [expression] [':' [expression] ]
| named_expression

| NAME

| '"True'

| 'False'

| '"None'

| strings

| NUMBER

| (tuple | group | genexp)
| (list | listcomp)

|

|

(dict | set | dictcomp | setcomp)
A} A}

[ "('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

CFoiaks:)
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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]
[ '*r ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
[ "**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS

fstring_middle:
| fstring_replacement_field
| FSTRING_MIDDLE
fstring_replacement_field:
[ "{'" (yield_expr | star_expressions) "="? [fstring_conversion] [fstring full_
—format_spec] '}'
fstring_conversion:
[ "!" NAME
fstring_full_ format_spec:
| '":' fstring_format_spec*
fstring_ _format_spec:
| FSTRING_MIDDLE
| fstring_replacement_field
fstring:
| FSTRING_START fstring middle* FSTRING_END

string: STRING
strings: (fstring|string)+

list:
| '['" [star_named_expressions] ']'

tuple:
| '"('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

(Rt
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[ '"{'" [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
# Comprehensions & Generators
for_if_clauses:

| for_if_ clause+
for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '"[' named_expression for_if_ clauses ']'

setcomp:
| '"{' named_expression for_if_clauses '}'

genexp:
[ '"('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
| '{' kvpair for_if_clauses '}'

# FUNCTION CALL ARGUMENTS
# —_————=== == —_—=

arguments:
| args [','] &")'

args:

| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+ [',
— ' kwargs |

| kwargs

kwargs:
| ','".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| '",'.kwarg_or_starred+
| ', "'.kwarg_or_double_starred+

starred_expression:
| '*' expression

CFoiaks:)
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(£ LT

kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression
# ASSIGNMENT TARGETS
# ==================
# Generic targets
# _______________
# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !',"

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

[ 'x' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

| "(' target_with_star_atom ')'

| "(' [star_targets_tuple_seq] ')'

| '"['" [star_targets_list_seq] ']'
single_target:

| single_subscript_attribute_target

| NAME

| "(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead
t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead

Q)
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t_lookahead: "(' | "['" | '."'

# Targets for del statements

# __________________________
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom

del_t_atom:

| NAME

[ "(' del_target '")'
[ '"('" [del_targets] ")
[ '"['" [del_targets] ']'

# TYPING ELEMENTS

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont+ ',' '*' expression
', '.expressiont ',' '"**' expression

|
|
|
| '"*' expression ',' '**' expression
| '"*' expression

| "**' expression

| ', '.expression+

func_type_comment :

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT

# == == == = END OF THE GRAMMAR ===== = = ==

145




The Python Language Reference, A4 %5 3.12.0rc3

146 Chapter 10. SEEMIEEIE



APPENDIX A

RIEXTHRR

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o SEH SR A KR AT ERIA Y Python BURAT, A% ArilkngfRass, MO SM AR Y
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 WS FERMEE R, BiHZ ok 1ib2to3; 4L T AL AL S Tools/scripts/2to3, N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHALR IS hasattr () B FAMBCE HICHR (Bl HE L7 %), ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 F1 PEP 526 , %} I B e A /T4 . 751 2 I, annotations-
howto T A {57 A ) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o XA A TERRBOR I PRI A PR AT (B0 name=) SEEAE N A S ERTTEATA ** 197 S
PEAE A . 28BI5K0E, 3 F1 5 FELA R X} complex () WY A FE T 2 7S5

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S LRAE LS R A PR B 1 RS . A RTRAE AR 2 0L 7 — . ARAEEYE, AR k=t T
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 - FSCHBIEY LRI Gl g L aenter. () Ml__aexit_ () J7
RN asynce with GRS TIE S . PEP 492 5] A,

asynchronous generator -- 55252 %% 1% BB Masynchronous generator iterator YR . B 5 async def
& SC MR R BRAL, AR Z AT T BN S yvield Rk E— R W FEasyne for JEFRHH
FME.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
HARE S, TR A FR AR Lo
— R S R BT e Srawait b e FH asyne for Pl frasync withiBm],

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
X4 J& T asynchronous iterator, 45 anext__ () Jy{EJE B £k Bl —AN 0] S5 R0 5 Sk AT 574
A INAR PR A BB BB R —Ayvield Rk,
5y ield SURIMEAALT, JES GRS (HRHR AR uy 6. Ui A
ARG anext_ () PRI HAN ] ERAT R A RIRER, EXMNEIF A EREITT. S
L, PEP 492 #1 PEP 525,

asynchronous iterable -- 525 [ iU R — > 1] DA fEasync for i A) W R S 26 20 o B
W___aiter () J{EIR[E|—Aasynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 2B k0% — 4 L Bl T__aiter () FMl_anext_ () H ¥ B X %.
__anext__ () W iR Bl — Aawaitable Xt %, async for &P R ENX I W__anext_ ()
FE R A TSR R E RS | X — StopAsyncIteration B . B PEP 492 5] A,

attribute - Rk I XEGAOEL, JE A0 A SR AFIRT . 25010, RIS 0 FLAT R
a WATPAR o0.a K5I HIE .
HURREGLALVE, AFATLE SO 53 4o 55 MERRIUA R I XS0 B LT DL,
) setattr () o XFERYBMER LM A5 RB ORI, 20l getattr () SREREL.

awaitable -- WAFREX R — AT fEawaic FRAX PR IXG. WA coroutine 2 BA__await__ () J7
WX, 20 PEP 492,

BDFL “Z& B (CZMhEE" 33485, B Guido van Rossum, Python B .

binary file -- 3 HISCHE file object REWS RS F 9 23t %o —iEHISCHRI B FOFEA T HERIEEL (Trb, Twb!
or "rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO Ml gzip.
GzipFile BYSEMI.

535 Wiext file T fRAEWSTES str MRS
borrowed reference -- fff A 51}] 7 Python [¥) C API H, & 15| 248 —F 51, (A AU I A
FEAZG I H o WR A G b S0 Tk &8 AR s 18T B, 3 [ ol DARS it S i o g —

A~strong reference Fe4HRE o

WEAFZTEborrowed reference TR Py_INCREF () PAKFH R HbEEH Fysirong reference, [AER 4% X S T0HE
AT IR G — IR B Z g5 . Py_NewRef () BREUAT AR AR BIE— A strong reference.,
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

FLCR AR E 0] 2R TR . XM RAE SR PR AR TR R ARG R
Bl 744 bytearray PAJ bytearray () memoryview. Hh/EER — I B BORA7 T A AT AL %t
G KRR RS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘¢ {ifith Python JFUHS 24 g1t R 7565, R CPython fifRegs 3R/ Python )7 i ER AL .
IR S EZAFAE cpyc SCHFH, SRS IR IAT IRl — SO s BE TR (PT DA G 25 REVRAS B8 2 135 R
AIRG) o XA FENE ST B TIERIE F AT A TH N AILER D (K virtual machine 7 L. ¥R /NIF Python
B LR P A—EE A, mA—ERELEA Python iliAs 345 .

FATIFE A Y] PATE dis BEHLR) SR R A .

callable -- nf P JHRFSR PIE AT Seat 2 ol AT IR 2 B0 5, I T ReRft Ay — 4S80 (B Wargumenr), {#i

FHPA R iy

callable (argumentl, argument2, argumentN)

function, SBAIY JERmethod %, WIET MR LT __call () FIERIZRAYSEHI IS T 7] #
JIROE S

callback -- [ —ERSEW L AL DATE AR 59 AN 2095 08 F 7 T B R R AL
dass -- & FRAEFH FE OGRS LS WA B S A THRAE ) e o
class variable -- J328 iy 7ESrhE WA, I HAUBRAZERZ G BB e (A& ZE S 3L FP & 2l .

complex number -- 525 3Pl KBRS R, HA A BCFEBER R A SR R A . REAR
SRR, (1 B AR) RYSUAER, BHAERCAT SN 1, TR SN J. Python NE T XA
By scfe, RN TREARic 20 g —A 5 52, BN 3+15. WPRFEZ math BEHRPAXTG AxT
WARBURA, WEA cmath, ERMER DB REARE . WSRIRBOER AL, ZIEE
LA A AL [ L

context manager -- |- FSCAFBISS fEwith AR, EidEX __enter_ () Ml _exit__ () HEHRE
HIFFDREIN R . Z 0L PEP 343,

context variable -- |- F 308 & —FRE L gy bR SCRTARA R RIRER S & X A T2 Jm AT
PN PATEBE T ARG AR EE. A, WFETF3CBERR, —MUTERET RS a 2
A ETFSC, WE TR SO R R BRI R AT S AR B TIEER . Bl contextvars,

contiguous -- ¥ — N AR E C i 425 Fortran 3% S S BON N TESLY) . FE4EZ o2 C Fl Fortran %
SR FE—YEE s, i 4% H A AE A A% SR SR HED Y, SR NEFF IR RS Ny . E£
Yk C-IELLAU Y, M NAE b HES I B J5— &5 V51145 H B3 EE et . (FU@7E Fortran B2 404
2 e — R k.

coroutine -- P P2 THIRENE —BIEX . THIRETTAER— MBI E S — B . PVRE W] DAE 1
ZARER S EHEA L BHAKE . EfT#tasync der iBAREH. S0 PEP 492,

coroutine function -- PpRERREYL 1R [B]—~coroutine ST R . PMERB T Eidasyne def {EARE L, IF
TEet Sawait, async for fllasync with FgEF, XEEHEEH PEP 492 5] A1 .

CPython Python #if21E S HYFLIL LI, FF python.org %, “CPython” —ia] F T-7F 0% B I 1 s B 5 HoAth
SEFBI 4N Tython B, IronPython A X 51l

decorator -- 3 IR E N I — P RE R AL, WE ST ewrapper IEETEACRITRBUE . R ATERT
T35 classmethod () fl staticmethod () .

MR R —FEIRNE, DA R0 SR S ESse 4
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def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

FRERR SR T8, (@ TR A . A SRR 1T 2 0 e S0 M2 S 30

descriptor - §iih2y TATENL T _get_ (), _set_ () o __delete_ () HIEMXE. H—REMHE
HEIRERES, BRI ET S B A R . EEE T, a.b ARE. B E SR
— DB ST a MRFHAPERATN b FIXTE, BAR b — R, WS XTI b 2%
. BRARE AR SO &2 2 IR PR Python (1) 5688, RN 4L EEERE ELAE, 0GR %K.
Tk B R, BRSO EA O 5] T A .

A RAMBARIENEZ L, WS %L 25 B b e

dictionary -- ‘y it — /N EBCEAL, Hod gL B A ER ML G B A . B9 (. BERTDAREMEA __hash_ () f
_eq_ () HEWIXS., 1E Perl i = W #5 A hash,

dictionary comprehension -- 2 Jitffi G 5K bR AN G ) I SR 3 JC R T AR Il 5 SR B — R
BEEY, results = {n: n ** 2 for n in range (10) } WA —"HE n FfE n ** 2 AYIL
SR, S0 . A5 TR T,

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHITRBEIRNF
HWALE . AR T FRAH D ESHE, XEWE Y FHRAR, RSN A ZRE
MR R R o ELE R 813, IR 1ist (dictview) . I dict-views.

docstring -- SCRY FRFHY 028, BB 2 NS — AR U B P AT R P I . EAEAUH AT &
B, (Hu R R B A R ERIRAY __doc__ @M. mTEr TN,
PRI I X R A TR A O

duck-typing -- 18 7R8I F5—FhgRfR XA, EIFAMRKEERXTZ AR e 2B A EMmED, meH
BRSO EsUErE (CRAERGN T, nEREGN T, IBasEmen ) hTumiEE
FUAERrE 288, it RIS v i e 2 S RORIR T R ME . 19 T2 BLE 0 ] type () B
isinstance () #pill. ((HEHERERG BRI PAME 40 28 % VENRb 7S, ) AL R A hasattr ()
K 2 EAFP 4hf .

EAFP RJFIHCRVE AR D) RS . XAk Python # AU 2 5 WUk 2 (B0E B as 1 B SR MEATAE |
FEAEABCE S DRI RS 8 o K g T DO AR S sl KR is e ry Mlexcept ifiA). T HAMXF
W& FrigLBYL W%, HLT C A2 HAhiE = .

expression -- Fih A W DK FAMEMTEE BIC. BAihyl, — DRk FE RO TR, 45K,
JEPET I IEFATER BRI IL A, ENHEEEH SR —ME. SHZHAMET AR, HIErAES
tPEEE IR BAFAEA BRI B S Wsatement , Bliliwhile. WA BT MM AEZRRA.

extension module -- §JEREI DL C 5 C++ Zi 51, {8 ] Python [¥) C API >k 515 F %0 A K A P A E
T3 H.,

f-string -- £ 4 A £ 5P AU TR I EE E AN AR B ST A R T a1
W5, 0. PEP 498,

file object -- SCPEXTGR XML ) S04 APT A 2SR S (A A read () B write () XFEHIH
¥5) o MRPEHAE AN, OO S0 DG BEXT B SRR SC0F, WP HA R B, sl Xl iR &
T (BIARHER A . AR X, B, FiE%% ). USRIl & 250 4.
SEBR IR =R B SRS TG =2t ) S, SR = ) SO DA UM BT I E 3
TE Lo i, BB SR Z IR 22 H open () BREL

file-like object -- LR G file object W R] Xid].
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filesystem encoding and error handler -- SCfF e 4ufh k% X SRR M Python [k M #1E R GE gL 71
RN B E R S4B Unicode (1) Z i 205 B R AL BRAIA .

A ZR B YR A AS A TR BE N A K AR 128 PATN B R . 2R S R G g i =S o k4R
AL ARGE, W API pRE ] E4 5| & UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () FREAIHE S AREL
ARG i s =5 A R AL BRI .

filesystem encoding and error handler ‘245 Python JE3E 1 PyConfig_Read () HRECERER: HEH
PyConfig H{] filesystem_encoding fil filesystem_errors i Hi.

HiE 2 Wlocale encoding,
finder -- A REY —Fh ARG T AR loader XI5

M Python 3.3 JEAEAE AR BU I A $k 48 Lk 12 & 45 % BLH sys.meta_path i, PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division -- [ F VBRI 7] 1 45 A B ST BB B A Bk . 1al NI BRE B BT 2 /7 o BN,
Fiks X 11 /7 A WITEERE 2, M S Z MR F SN EIERERR 2.75 . FE (-11) //
4 2R -3 RPAXSE -2.75 @ TRy AREI45 8. Il PEP 238

function -- B W] DA A E 43R Bl EAME R — 41 R) . 8 0] PA TR HAL A A2 AN A4 HAE R BRI T
WA . 55 Wparameter, method #1535 € SL 277,

function annotation -- FRECkRTE B4R BB 2 80K [MHE ) annotation
PRECFR YR T 4% 7« BInPA R BRI 2 A int ZEOFHURR [ —A> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRECPR TR IR PR L 2 202 L —7

Z: Wvariable annotation 1 PEP 484, H.A iR T I EhfE. 51525 annotations-howto DA T &5 F A1 11 B
FESC .

_ future__ future i), from __future__ import <feature> F§/NIiFEeed ALK /) Python & 7
B R AR U B EEFNE SOR GRS Y B . future_ BEHLSCRYICSE TR HENY feature BUE . @
MO AR B RAE, AR T DAE B IR R M T O A EHZE S A E R (EE)
TEATE A BRI

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K I REHOAFE9E 8 F 0 A7 23 1A B 3 fE . Python 238 1 5 | F T HECRT— AN REAS ARG
FFTREAGEIRG | G IR BL IR [Pl USce Ae A T B3 RIS o PTDAGE g AR e 4 il sr 3% el

generator -- /LAY 1R [Bl—A generator iterator W pREL. ERRKMBHE I ERE, AESETHAS vield %
B PATE =2 — R A BLLE for- PGl Bl 2l 1T next () BREGE L.

W RTEAE AR R, (B EESL T TR 2T AR B R RE . WRTEE BB E L, W
FHAFRPARE G L.
generator iterator -- 2l R ESERES generator BB AT .

BAyield KIEIEEAR, LAY ESAPRE (IF RS BRI oy 158)). 4% £ R %
HRBIKIZIS, B MBEITAIEMSIAT (K58 IR B IT 46 195 8 s = AR .
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generator expression -- /LR AR X R P —PMEAANRE KX EEERMRE S E RS LG EEXLT
—AMERAE R JEREIN for A, PAR—DWER) if T4, PAREARBNS WINZ R —F
HIMA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- JZ 8RR %L AN ] 1) 2B SE M R 4R 1) 21 eREROIT LB R B . 8 P B 2 P R R ARV
KA 7 I 12 fof P R A 2 3
Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- {Z%! W[ ZEbiype; EHH 1ist Bl dict XMW A E L. T R FE#,
WL S Z R 54245, PEP 483, PEP 484, PEP 585 fll typing itk

GIL Z: W global interpreter lock

global interpreter lock -- 4 JRfRRERS B CPython fRRELR TR ) —FPALE], B OR IR —mF 2 A — AT
AT Python byrecode, JYHLHIE T BEEXTZAA (G035 dict FEENERE) FXIF AT RE
Z:fiifk T CPython SE¥L. 4R BRI (E SRR 2 BT 68, AR 4t T7E 2 Ak
AR BT
g, HELEARUME R EUEE = PRI R SR I T A TR A T AR 2 A AT 55 0 4 B A R GIL
AN, FEPAT VO FfEmI B2 2R GIL.
B~ (AR A0R B SR A L R ) < H 2R MRRERRA0 S IR IAG TN, R X ik
TE 30 B A PG O0 T RO RE . A T Rk PP B 15 R HE R B e IR AR AR T A 2, AT X DA 4
ETal

hash-based pyc -- K& WA 1K) pye [ F G B 5 S 14 G (I T = o J 08 o5 B ) A i A A0 2 1 i 2 A
X, B CE BT KA

hashable -- WISy — AN X 52 10 W5 75 {8 Q0 2R A8 A iy R 0T D e AN e 28, B RR Ol Teb A (BEREREA
__hash__ () ), HAlARHAXS L HFATIE (ETERLE _eq () HiE) » WKRAHEITG
I BAG R R Ve A (U S5 SR A 2 A ]
AT A PE AR AT SRR P MU B AR A L T, DR A 3k SE RS 25 A4 A N T A A (L
KZ 4 Python WK RN T AR N E X R A Z TG WARZERS (Blang) Re ) FATIGA; Anf4s
Za (Bl scHFN frozenset) (4 EATITCE L NG A BT AR PTG P SR SE R 5 3R
IR ENFEREN—EA R (BRIEESHCREK), BENHBAENAERZETENN
id()o

IDLE Python [t & 524> 355 . idle 42 Python FRifE A A TR R 1) 3 AR i A RE RS 2R 5%

immutable -- An[ZEXT R A B EEN S . AR OIER T FAFRMITA. XX RERR
AR o WA AR RIE, WA R . BT 25 SR A E RS EEER,
BANAE Rt i

import path -- S AW HEZNMUE (35250 ) ABMHNIE, SPREpah based finder JIRAEKFA
HAr. fEF AR, MALEY|FREHF K H sys.path, HEXRHURGBATEERH FRMM) __path__
JEtE.

importing -- A 4— M) Python A% EE N I — M1 Python ACRS BT F it 72

importer -- S A% EHRIF MBS BN RBEE T finder & T loader .

interactive -- 28 7. Python 7y 5 — P32 HAMERERS, RIR AT DATEMERERR PR A7 e i A B A ERs =, 7RI

T ER AR . ARAHSEEZ python fivd (] IAEARAGTTSEHLIT 6 3 B P A 2 B2
) o AEMH AR BUG I R R AN LA I X A S B GHC3 6T help (x) ).
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interpreted -- figBE %Y Python —@FMBREALE T, 52X @4miFAE S, SIRWIE X5 i T 1 4
AR BIAFAE I AT TR o SRR PRSP T DA s A T AN A6 S X B v AT SO a7 R
BT R B B R A AT AR UR Y, R HAR P RIS TR R . & Winteractive.

interpreter shutdown -- fEREZTCPH B ZR I, Python MERESRFIEA —MNEIRIZ T TR BOFE 2 BT
HOEECTE, AT R XN A5 . BRI A DI g . X bk A P e i
a2 555 U R A AU HAT o 78K PRI BERAT R AU T RE B B A R s, PR LB MR ) B U
EAFARC (F L0 7A R sl L 45 ) -

FRREAR 5 2R I ERE A __main_ BUBREHTIE T IA E 58 AT -

iterable -- W[ &R} 4 BEASTE iR [0 HLA BT AT 4 PR RS R B 038 BT A R 258 (Bl 1ist, st I
tuple) AR FLEEAE R F AN dict, THAf & PARATMIE LT __iter_ () KRS T sequence
B __getitem () HFYERHEE EAIRR .

AERXTZ T AT for IRFRAKVF 2 HALFR Z— NP5 (zip O map () ...)e B—PA[ZEA
WENERSEAE BN ERE iter () B, ELREZSRIERL . XFEARREH TAMEE AR —
Y I o A P ol RO R, (R AT ER A iter () i B O AABLERIN S, for iBHSN
PR SALBEAREEHAE B8 — NI P A iy 22 728 B R AEIE IR R PR A E AR . S Witerator . sequence
PA M generator,

iterator - BARUZF JRFIR —EHBLIRRMIXT S . ERIMMIBAAH _next__ O ik (B HEHNE
PR next () FFBAR IR A 4 BEA B AT RN 5% stopTteration FH. FXmfX
BN RHREIRTCFET, BREPNH __next_ () IFEHR ARG K stopIteration FH . &
HRADARA __iter () JIEAPRBRERZENSA S H L, HIGAE L E 2 i IE AR, g
T AR AR GBI G — M RERBISNEILE L RER VA, A
X (BN List) FEARBREIHMEA iter () BMEEURTE for EFFH I B RE S E— DTk
Hgse WERAERETE I RS A A d ) 20 e 2 1 1 AU AR R Y [F] — R AU x 5, A
BRI
HLAE R R typeiter,
CPython SZBUANYi: CPython JALE— WA E L _iter () HYEER.

key function -- S % Rl FREEFH R B, 2 BEAZ AR 0] ] T-HR 7 sRHEOL A MERY W X4 . BN, Locale.
strxfrm () A FTAB—AF Arfe e DI HE T 298 I HE 74
Python W 1 2 T A #F fu v ) B8 ek HIOR # il oo R 9 HEAL 40 4107 K. Kb 4 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby ().

f 2P LT AR — R A BN, str.lower () JriERI AHAEZEE K/ NG HEP IS R . 5
F, HERE AT lambda FIRACRAEFIU lambda r: (r[0], rl[2]). 4P, operator.
attrgetter (), operator.itemgetter () fl operator.methodcaller () B8R =11

in. A HEP T R ARELA E A ek B s
keyword argument -- 3ot B8 S Wargument .
lambda (> B lexpression #5 J0) BE 45 NI ER AR, RBASTEM BT RAE . 68 lambda pRELY )R

lambda [parameters]: expression

LBYL “SEAFEBER" M90S . XM USRS WU 2 AEUE T8 ] el 4k 2 i B XA A i fe 45 0F . it
WAEEEAFP J5 A5 RS b, HAF s KRR 1 £ 154

T2 SR, LBYL i a8 “&AR” M “BR” ZIa A AR e MB. B, PARURS if
key in mapping: return mappinglkey] W GBI THEM & #RIEZ 5 HALLKREM mapping 1% KR
T key T A o KA ) R AT S ek n B 5 11 EAFP 5 R g

locale encoding -- i &5 X4 k% X 7£ Unix [, B 2@ LC_CTYPE i & X i 4 i 4% X & 0] DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ¥iXHE.

£ Windows |+, B & ANSIARALTT (W: "cpl252"),
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{E Android ] VxWorks |, Python ffi fj "ut £-8" {ENiE = Kiggmidtg = .
locale.getencoding () BJ#E I EREGE S KIEgmiotg .
5152 7l filesystem encoding and error handler ,

list -- 5| Python &K —Fhsequence. HIRA NFNF, HERMT HAE T HROBA M ABERSEL, HoAY
VIFICER I ]S ZRE N O(1).

list comprehension -- SiIZeHfl'F X AL 3 — > 77 1) b Y BT A 8l 43 T8 5K 1 IR ] 45 51 81 R ) — Fh K T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
I 255 JE I A+ oS BE B EBOS BT AR (0x.) 9FR. Hepis pAE TR Y, AR A e )
range (256) PRI ILRES WAL

loader -- MIELZS (I MBBIIIN G . ELHUE X4 Lload_module () WA, INEERE T h—"finder
R, S0 PEP 302, X}Tabstract base class B2 I, importlib.abc.Loader,

magic method -- JEEAR Jj ik special method W)AEIEZ[F] XiA]

mapping -- WLt —Ffh LI Z @A R H LI T collections.abe.Mapping B collections.abc.
MutableMapping 14 H KT HLE HERN BRI L. WX LHFFAHE dict, collections.

defaultdict, collections.OrderedDict PAM collections.Counter,

meta path finder -- JLPRFETEREY sys.meta_path W ZRITIR B finder. JCEARE LS S path entry finders
AFHE FBABFH A AH A o

{5 H importlib.abc.MetaPathFinder [ fICIE IR as T sSC IR Y.

metaclass -- jLJ& — M TRIERMAE. FKE LEERY . BPWMERY|R, TTRATEZ LIR=A245
FRUEA RS . RIS DN R B A AE s 5 A AR N ERIASEEE . Python B4R 52 ATE TR AR
BHEXITE. K FOKIEATREXA T A, B TRE B, Jee nT ek sm A e e r ik 7y
Z. ENCHA TICREEDIN H & ARt IR R a8 SLHagl, AR ZAE5 .
BEEIEH SNk,

method -- Jj ik TEFENTE LA QR AIZ IR LR — BRI , TR SR B S AR
HEE—Aargument GRS 4N self). Sl function Mnested scope.

method resolution order - J5 U BT 7 JAMENT IO b 2 1A PR 38 4 MRS BT HOSE RN . i
& Python 2.3 Jy i fENTINT TR E 2.3 KGES Python T a4 Bt IAH XA RS «

module -- Bl X402 Python RS —FhHLIUR AL, KB EAG M4 250, A6 5T & Python Xf
. BEALE L importing AN #F) Python .
5 Wpackage.

module spec -- BEJRLRE — A~ dir 44 S [0, Hop A& T MBS X 2 AEE. & importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,

mutable -- WAEXF G FIASN AT DATER id () PRFRREETEL P BCEHBE. 535S Wimmutable

named tuple -- HH CH Rif “HATH” W ALK 5 ocdl, FF HIEPMI RS DuRieREH AR E
PERT R RAUEE . SRR SR A BRI BESH AT HABARRE: -
FUNEXRHETHACH, HBFF time.localtime () fl os.stat () BIREUE. J5— 012

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

(N DUERED)
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(£ 50

>>> isinstance (sys.float_info, tuple) # kind of tuple
True

AL B e E R (BN BT A BT ). iesh, B SeAd nl il 2R E UM tuple R S
AR BT AR A . XA AT T 45, S M T B% collections.namedtuple ()
. Ja—For e S — L TS N BB A ST A I Ik

namespace -- ¥ 445 0] 44 25 B @ AE B r. A= BAa /. ERMNER, B8 X% P e
A E] (FETYEZ W) o fings 25 (Bl B 1k iy 24 i 98 ok Rt . i, %k builtins.open 5
os.open () A H M4 S BRI 5. Ay 44 25 1) i 28 B 5B S BRARAS pR RO 15 Bh 4% 5
ALSEPEAI AT 4EP . BN, random.seed () B itertools.islice () XMEVEIH T X RS
H random 5 itertools L4 BISZEL .

namespace package -- iy #4340 PEP 420 fi5| A9 —F U8 FHAE T 88 package, 4 251040 AT
HEEFRY, HAR X Sregular package AR, HAEANTEAR __init__ . py X
F [ % Wmodule,

nested scope -- iREAFEHI £ —A~E GERIWNG | HAERRE S . BN, FE5—REz g R EmT PAS | H
I AR B R B A S5 | AR R TCRL . ek A i s B AR 2 BT i N E
M. BRI, £RARENERENERT R4 20 #idnonlocal REEFH RTFEAINZEH
b 8

new-style class -- P T H w1 T A XL 2B 0 IHFRIE 2555815 Python fitAsHr, HA =k
FEAEMS (1 F Python B3t o RyG4HEYE, BIUI__slots_ | #RFF. FFEJEYE. __getattribute_ ().
SR SO

object -- X4 (LM HARES (BMEsE) PAKRTIE XATHh (i) MEdE. object g Efilnew-style class [¥)

BIZEHEEA .
package -- {4 —F Al TARH B IS ML 6L 5 6117 Python module, MFEAR Lk, f2HA __path_ J&
P[] Python A5,

%2 Wregular package Flnamespace package.

parameter - J55 funcrion (877%) & XRG4 350K, THEE BRIT A Avarqument (S{ERELER;
BT, ZA%%). AHRES:

* positional-or-keyword : (i BB KM, H7E— AR MEN I E S 20 e AR ATDAE R X 48 5 -2 A%
AWES . FRBIANWESEE, FHIITRE foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, @ —A RBEEL A E L ARS . RAEE S i e ek E0E X
MIESIR P EN 2GS —A / FARES, BIATRI R posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{BRIEET:, $8E— A HEEH XEFEAMNSE. (PR HEFIE S ] 7E R L
E XL S5 R D5 AR ARG BT S B E 2 AN E TS 2 Bi—A * e L, Bl
TR kw_onlyl 1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ]S E, H5E W] ASRME 1 — MEBECR R LB S B BT (FEITEHAE 2
CERZNESHZIG). ZFES Il S AR * E X, Bl FTE args:

’def func (*args, **kwargs): ... ‘
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* var-keyword: TS SCHET € Al DR BT R ECRE Y KBS (MEITEHARTE S E 52 1 K4
FHEHZIG) . EMIES LB S AFRAINE ** k@ X, BN B kwargs.
TEZ AT DA NG E I 4L, thn] A HE LU R e 24000 s A A -
555 Wargument REFRAH . BHETHEHIA P ILIE, inspect .Parameter ., 5% L
“35 L% PEP 362.
path entry - A2 A 11 import path W —ANERPUALE:, SBipath based finder F KA FREE T AIBLIL
path entry finder -- J%12 A N2 T —R[ R X %4 sys.path_hooks (Ripath entry hook) & [8] i) finder
PR SR REIE S path entry g RIS .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook -- J§F8 A V891 — Rl AT, FERNIE QR] & AR 5E path entry TR I 1 00T REAS (T
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder -- JE T PRAEM ARG BOAW—FhLib 2 £ 4555 WFE—"Nimport path WA R

path-like object -- B FERR G NFE— DU RGEBAIR G . AR IG A LR — D FR IR str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () A B RIMIRIAS str B bytes BRPYLER . XI5 EH PEP 519 5| ARy,

PEP “Python #{3#21" MHELHE . —4> PEP i — it SCRd, Fkin) Python th XKARME(E H, sifid
—> Python 3 K Hodb FE sl FRa8s . PEP R 2432 OS5 A RS A0 B 3 S M 4 D B3 P
PEP [ 1 R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4R 5
ORI LT . PEP MIMEE A TUETEA K NERE S 3R, R [ B I A SR .
%1 PEP 1.

portion -- #5y AR — i &4 SR A H SR SO (WRTREAFRCT —A> zip SCPFN) , FLAGE UL
PEP 420,

positional argument -- i B B8 S Wargument,

provisional API -- #{5 API 7 APL @8 0A R HERRAEARE A ) J5 AR A PEORIEZ SRR Y T A o i
R B A S FAERUA, HRZEHGARMC R E, BT RETER DT A8 1 A W ZE 17 O
AT EAMAEN TS (LRI ) o WU R SR IET - (E APTINAZ B
R T B )™ BT R R o e A S A ] E S R

RPEE X APT KU, )5 NI B S BRI 7 287 ——ATAn o Rl B DA B
SR e eI B —Fh ) S A RO T R
X AL PRI SR VFAME FE AR SR W PR, N 2 TR RS W BT B BT IR . PR I PEP 411,
provisional package -- 8194 5 Wl provisional API ,
Pytho{};’ﬁoo ;;ythsn;k-x RATPERLIIWEFR (XADBTFAEA 3 1 K& o e i il T7) o A
WaE 5N “Py3k”,

Pythonic i~ sl BrfURS B4 0 1 Python 3555 s I B WU AN B, AN @ (8 ) HA = i
AR R SC ARG . BI4n, Python Ay I KURS e (i ) £ o TEAIRER Al I — A IR AW R B BT o0
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

for i in range(len(food)):
print (food[i])

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name -- RUE #Fr —UARUS M BRI PR, R ABCHRAY 42 R A IR b SCROFENS 2K B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C ]
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qualname_
'C.D.meth'’

295 T 5 B, % TR T & AR BN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- SIHIVHE XRE5IHRE. SRRT R TEEE S Z0, EMSpR. ALxge K
A" WHFI AT RUKE A 2 g, XA GOR A 2 BORET . 51RO Python AURS A BE5E %
TR, A ERCPython SEI—A~ 480K, PR LA sys.getrefcount () HRECEIR
ESSPOE QiEINiERaE i @

regular package -- ¥ AL G R package, HIINAEH— __init_ .py XHMH 3.
Y52 Wnamespace package.

_slots__ —FEGYEA N ERAY AT B, 38 1 951 5 7 B S 1) JR 1k S 0 R I RS R S 01 BOR 548 . BRI R
TARGAT, HARZNEFAIHARD), S RRBAEDBAEOUT RN, BN R,
HH A S RSB

sequence -- JE5l —Fhiterable, ESFREE __getitem () REFATT VR BERG I TR R TR T,
FHRELT —PREFHRKERN __len_ () Jrik. WERFFIREA list, str, tuple fll bytes.

R dict BWHH _ getitem () M __len (), HEPINBFHE AT, H e

SRS AT 7 0 immutable B8 AREEER

collections.abc.Sequence IR HLE XL T MW FEEWE O, BFE __getitem () Fl
len_ () ZAPXIRMTY count (), index (), __contains__ () Ml _reversed__ (). SLHM

PR D BT DA register () SERAHIEM .

set comprehension -- 25 AL AR P T A SO A TR R M S5 RGP BB 5.
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFHFERES {'r',
'd'}e ZBHAIR. REEFRNET,

single dispatch -- Y53k —Fhgeneric function 73JRIL, HELHEET SR ZERRERN .

slice -- Yy 3l 7 LA T HfsE sequence I—F MR o YT 2l (0 FARFRCoRBIER), 76 [1 a4
JIANPAR S IR ECT, il variable name [1:3:5]. F46%5 (Fhr) ARicfENEBEEN slice Xf
%

special method -- $§5% Jj % —7Fi i Python FaCiR AT BT, HIRXSHEASRALHATHE & B EGI AR N 2555 . iX
PR A BRIV B RAES AU N R« FEA T YA SO S I a5 7k 7 ik 4 Ak

statement -- ifif) HARRE T (— MU CH) RN, — BRI AU —expression AN
KEFLEN, BllNif, while 8 for.
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strong reference -- 55|/l 7£ Python /) C API i, 5%5| H 218 MHFa 51 AR Iria XTS5 H . £
S| B Py _INCREF () SRIRHGES | FH i ZEM B 5 | Al @) Py _DECREF () KRBT .

Py_NewRef () PRECATHH TR XTRARG . 8E, UOFER B3R 585 | 1R RS 7%
5| _FHH py_DECREF () pR%L, PAEEGS| AR .

Yt Rborrowed reference,

text encoding -- LA ISR, £ Python ', — P F {2 — 5 Unicode 15 5 (F8 B 2H U+0000--
U+10FFFF). N TAHEESUEH — DTS, BRI —B .

R AFRFRIF IV — D FIPFIGAR N G, 0TI 5 T B 8 P AT PR N
ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCAR S —FPEENS LS st WG file object . 3G SCA SO S B A2 17 1) 4N THT 1] 5749 1R e
It BB Bext encoding . SCASCAFR B FAIFEASCABEA ("o 5L 'w') FTHAISCME. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

HESFbinary file T fRREMGIERE F 5 3T 2 BISUHERTSE

triple-quoted string -- 515 F4Fl HREA = NELXGS (7)) HFEHRLS ) BT, BT
FESEREM A5 SIRERN AR A AR, B2 ZMALL. ENAFIRE TN SR
SR SRS [SAIG S, I BT ARSI AT Joqs (AT, TE S SCRY 7 AF Ep IR i 4 1

type -- QM KA E—A> Python X RJE TAH AR X QERAA —FhRAL. ZHEXRAYEAL, ATpA
VWIHER __class__ @M, 8021l type (obj) HIKHL

type alias -- JORUHF, — N FAUN[E SGA, B FURIEIRAURIE A5 E PR RAT
RARN L B R R 22 A, B

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DARCREBR i Al

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

Z: W, typing Fl PEP 484, FH g xf s e 40 ik
type hint -- RMIHHR annotarion N7A5 8. ZEJEME. BRENIE S B0R ME S E TR 283,

RIUTEMFE T RIIEST, Python AZORIEML, (HHAIXERI T THEMM , FHu] ¥ IDE SeBAR
[BE LGN

SRR RIEMAR B R T A typing. get_type_hints () RjF, {HJRHRAE RN
AR

Z W typing Fl PEP 484, H g X] I RE AR o

universal newlines -- AT —F RSO T, RA T IrE 588 R B TS5 AR Unix 1947445
HRAE '\n'. Windows [ZJ%E "'\r\n' PASIHM Macintosh [ Z5E '\r'., = PEP 278 fil PEP 3116
fl bytes.splitlines () W £ HELH.

variable annotation -- bR WASE BB W annotation.,
TERREAS SR B AR T, E PT e R
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class C:
field: 'annotation'

AR EAREE T AE R 2 2 A BINDA T AR B2 int RAUM(E:

count: int = 0

A AR TEVA R PRI ARRE WL 7 A7 2 64 A9 2] —5 .
Z: I function annotation, PEP 484 11 PEP 526, .9 4R T t3hfE. Y51i% 2% annotations-howto DA T (i
AR B S B

virtual environment -- MEUEREE —FlOR M PME IR BRI ATINEREE,  FLiF Python F A0 I FH A F A6 2256 il
FH4% Python 43 %G1 A 22 T BN R — 245 LA AL Python [ BT A9FT .
HZ, venv,

virtual machine -- JEHIPL — & 52 238 & B EE AT ML, Python K $BLAIL AT AT 545 5 9 138 2% I A= 1
i) bytecode.

Zen of Python -- Python Z i 41|t} Python #1115 52, A THfE S HEXMES. EFHLAKN
AR H AR AT A" import this”,
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APPENDIX B

i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#] pA %% %] Digital Creations (¥} Zope /2 ]; W, https://www.zope.org/), 2001 4, Python #{4- 4>
2% (PSF, I https://www.python.org/psf/) 7., iXJ&—A~% AHA Python AH I RIH AU A @ i S FIZHZE
Zope AT IIAE /2 Python 3R { B G eI 51 o

JI A7 ) Python FAERZITRR) (A KIFURHYE L2 https://opensource.org/ ) o P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

#ril: GPL ARA I A RRE Python 75 GPL N % Afi. 5 GPL K[, Fify Python ¥ n IEAR AR v 7 A B BIUG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HLe 4] & 7E Python H A EPERE TR A A4 0] o X BeF 0] & 5N 40 2 B — [R5 H . A X seifa]
HIAN SRR F3 S DI Fe S 04 57T 5 o8 3t

C.2.1 FHF PYTHON 3.12.0rc3 #Y PSF o] HpiY

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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 3.12.0rc3 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
3.12.0rc3.

4. PSF is making Python 3.12.0rc3 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.12.0rc3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.0rc3

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0rc3, 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 3.12.0rc3, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 #f BEOPEN.COM #F o] {ipil

BEOPEN PYTHON FFi 4 a] pS 5 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

(Rt
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6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

(Fotakss)
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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 HF PYTHON 0.9.0 E 1.2 g CWI iF o] Hpi¥

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0rc3 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR

CFItakss)
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OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 Wi ol S5
A A2 Python BATHR AR A5 = I Bl ERO VE AT RIBOHITIL, Gl B A 52 8 LR IR K

C.3.1 Mersenne Twister

YE°8 random Bit N EM _random C §" B 4% K T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R ARG PAT 2 J5ha AR ) 58 B R

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [] Y5 S A https:/www.wide.ad. jp/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.

C33 RLEEFRS

test.support.asynchat fl test.support.asyncore FHAS LRI, -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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 i T ERAH

xmlrpc.client fEHVELEPARAR:

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test.test_epoll BHAISPATULHH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue [ AL AR FEIH:

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {443 & Marek Majkowski’ X} Dan Bernstein [ SipHash24 B VEF 2P A& A R EEHA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c HEHE T C p%k dtoa Fl strtod, T C XURGEEEUEFI A A7 R Z [ 64, BEIRA: A H
David M. Gay 48 51044 4. B BiiZ SO AT FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

* The author of this software is David M. Gay.
*

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN 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.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

RPN E R GRS, M hashlib, posix, ssl, crypt it {#i[f] OpenSSL i3RI E 4 EE . 4, Python
i) Windows Fl macOS 22527 n] e <>t 55 OpenSSL R4S, T PAFRATTHLAE b E245 —15 OpenSSL 1 nJHIE
R4S, X}F OpenSSL 3.0 il H G £:A7AE AT, 908 Apache ¥ R[HIE 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.

"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

(FTgksn)
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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
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
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include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and

do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

(Rt
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9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

C.3.13 expat

pyexpat ¥ JE2 1 Ir &1 expat JRRIAREER, BRIERCE T ——with-system—expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEh ctypes BT R _ctypes C ¥ 2 1 AL 4% 7 libfi J5 A% B A 20y, BRAEM B CE T
——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 20ib AR IH M Sk TR, W 5 zlib PG 8 DR 2 1ib 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {# KM F R SE I ET cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions
are met:

(Rt
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* 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

fER decimal fiR F)Z) _decimal C ¥ &2 f 145 T libmpdec FFEI AR, FRIEERIHCE T

—--with-system-libmpdec

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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.
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test ALY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) $2HUH W3C W% https://www.w3.
org/TR/xml-c14n2-testcases/ R 3 53 BSD ¥ R]IE & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 audioop

audioop BEHLE] SoX T H Y g771.c SCIF AU Ay S il:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
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C, 18,19, 23, 84
Java, 19
EEEL 4
ZR7S
i3, 94
1, 82
T8
attribute -- B, 92
class attribute -- B, 24
statement —— &4, 20,92
target list, 92
T 47, 93
k.93
HE, 93
AT IE B, 94
k5| attribute —— B, 25
TR A R, 87
R
%, 27
B2 4 F, 60
77, 11
RREF.O
mN, 128
BEHF, 16
£5,72
KE, 89
EEAT,S
name, 92
EH

operator, 28

#F
import, 60
path, 60
TCHIE, 60
3255
LR AL, 55
i 74
e/ EXE, 74
£65
object —— X £,21
3k, 82
I 7
KAE, 89
EA
method -- ¥, 154
AE

parameter -- #% value, 119

A

abs
WE B R, 44
abstract base class ——- £ EH%, 147
aclose () (agen 7 i%), 78
and
operator, 87
1, 84
annotation —-- 4§, 147
annotations
function -—- ®E#, 119
argument —— HH
function —- F#,21
B % X, 119
I8 R 7 %, 80
argument —--— %*téﬁ(, 147
arithmetic
conversion, 71
operation, Z# 4, 83
operation, # H, 82
array
module, 20
as
except F 4,105
import &4 statement,99
match &4, 109
x4 %, 98,105, 108, 109
with 4], 108
As R, OR HA, #HHHEX, BEMAER, 112
ASCITI, 4, 10
asend () (agen 7 %), 78
assert
statement —-- &4, 9%4
AssertionError
%, 95

async
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Kb 121
async def

statement —-- &4y, 121
async for

statement —- i%é],lﬂ

SR, 73

async with

statement -- &4, 122
asynchronous context manager —- e */3" J:
T X & %, 148
asynchronous generator -- w#H4 K&
asynchronous iterator -- & ¥ #% 18 &,
23
function -- H#, 23
asynchronous generator —-- %4 j £, 148
asynchronous generator iterator —-- =3

P AL R, 148
asynchronous iterable —-- % % 7 #% % £,

module, 127
bytearray, 20
bytecode -- F¥#,25
bytecode —-- F ¥, 149
bytes-like object —-- FH Ex£, 149
C
c, 11
E=,18,19,23, 84
C #4149
call, 80

function -- E#, 21,81
method -- ¥4, 81

procedure, 92

WE &%, 81

W&, 8l

LA, 40, 82

F P A %E X function —— E#, 81

148 k54, 82
asynchronous iterator -- R#H4& R E, 148 kx4, 24,81
athrow () (agen 7 %), 78 callable -- HiHANZ£
atom, 72 object —— *t#£,21, 80
attribute —-- B, 18 callable —- A £, 149
class, 24 callback -- [, 149
&, 95 case
Bl JH, 79 match, 109
A Kk, 18 X8 F, 109
BEER, 18 case 3,111
KL, 25 chaining
JBE, 92 F¥,97
W18, class, 24 H 3, 84
WRAE, KL, 25 chr
attribute -- B, 148 WEE %, 20
AttributeError class
2,79 attribute -- B, 24
await attribute -- B WE, 24
Eh 82,121 body, 37
ERFAF, 73 name, 120
awaitable —— T &£AFX £, 148 object —— X%, 24,81, 120
statement -- &4, 120
B % X, 96, 120
b' £, 25
FHEFHME 10 11k 2, 28
- class —— 2,149
= EAE, 10 class variable —-- XZ &, 149
BDFL, 148 clause, 103
binary file -— Z 34| Xf, 148 clear () (frame 7 i%), 27
block, 51 close () (coroutine 75 i%), 47
code —- f#, 51 close () (generator 7 i%), 76
BNF, 4, 71 co_argcount (KAt £ /&), 25
borrowed reference —- A\ 3| A, 148 co_cellvars (K&t £ /&), 25
break co_code (Rt % & th), 25
statement -- &4, 98, 104, 107 co_consts (K& £ &), 25
builtins co_filename (KA £ & M), 25
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co_firstlineno (Kt £ /%), 25
co_flags (KAt £ /5 ), 25
co_freevars (AL £ %), 25
co_kwonlyargcount (KA £ /&), 25
co_lnotab (RAAT £ 3 ), 25

co_name (fRAAT £ & 14), 25

co_names (fRAT £ &), 25
co_nlocals (RALX; £ ), 25
co_positions () (codeobject 75 i%), 26
co_posonlyargcount (KAt £ &), 25
co_qualname (RAGXT /& 1t), 25
co_stacksize (RALXS £ &), 25
co_varnames (XA %f £ & 1), 25

code —-- A

block, 51
collections

module, 20
complex number —— £ #i, 149
compound

statement —— &4, 103
context manager —— Lt FNXEIEE 44
context manager —-- T XA&H%E, 149
context variable -- FTXZ &, 149
contiguous -- #4149
continue

statement —— &4, 98, 104, 107
conversion
arithmetic, 71
string, 29, 92
coroutine -- W4, 46,75
function -- H#,23

coroutine —- #4&, 149
coroutine function -- MAE &%k, 149
CPython, 149
D
dangling

else, 104
dbm.gnu

module, 21
dbm.ndbm

module, 21
decorator —-- A% 149
DEDENT 4%, 7, 104
def

statement -- &4, 118
del

statement —- iE4], 29,95
descriptor —-- #iun %, 150
destructor, 29, 92
dictionary -- F#

object —— X£,21,24,30,74,79,93

# e, 74

B, 74

dictionary -- 4,150
dictionary comprehension —-- ¥ # 3 & &,
150

dictionary view —-- FHANE, 150

division, 83
divmod

W E R 42, 43
docstring ——- XHEFEHFE, 120
docstring - XHFEHE, 150
duck-typing —- #F %A 150

E

e
BFFEMERR, 15
EAFP, 150
elif
x8E, 104
Ellipsis
object —— X %,18
else
dangling, 104
xéF, 98, 104, 105, 107
FMHrRAER, 88
eval
WEE%, 101, 128
exc_info (J& sys 23 P), 27
except
XS, 105
except_star
XEF, 1006
exec
WE B, 101
expression -- F® R, 71
generator —— 4 &k, 74
lambda, 88, 119
list, 89,91
statement —-- 4,91
41k 87, 88
yield, 75
expression —- Fik R, 150

extension module -- # EH I 150

F
f'

HRFIFEFEM, 10
f"

B AFAEFEM 10
f-string —— f-FfF&,150
f_back (W /E M), 26
f_builtins (M%), 26
f_code (W& M), 26
f_globals (M /&), 26
f_lasti (M/EMH), 26
f_lineno (Mi/&MH), 26
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f_locals (M /&), 26
f_trace (M /E M), 26
f_trace_lines (M /EM), 26
f_trace_opcodes (M/E4), 26
False, 19
file object —-- XfFxT£, 150
file-like object —-- XHF%xT%£,150
filesystem encoding and error handler
— XHRLHEEEAGHRALE A, 151
finally
X4 F, 96,98, 105, 107
find_spec
finder ——- &#HZE, 60
finder —-- &% £, 59
find_spec, 60
finder —- &K E, 151
float
WE R, 44
floor division —-— & B %, 151
for
statement —— E4, 98, 104
ERFAF, 73
format () (M & &HH)
_str_ () (BFRAi%), 29
Fortran %L, 149
frame --
object -- X £,26
$47, 51, 120
free
variable, 52
from
import 4,51
import &4 statement, 99

*EE5 75,98

yvield from ¥k =R, 75
frozenset

object —— X £,21
fstring, 12
f-string —- f-FfFE, 12
function -- E¥

annotations, 119
argument -- £, 21
call, 21, 81
call, P BEEX,SI
generator -— Ak #, 75,96
name, 118
object —- Xt#£,22,23,81,118
E 4,88
F X, 96,118
AP EEX, 22
function -- ¥, 151
function annotation -- F#AriE, 151
future
statement -- &4, 100

G

garbage collection —— X [E Y, 17

garbage collection —— Hr3k[E K, 151

generator —-- 4 K&, 151
expression —- FiKRA, 74
function —- ®#, 23,75, 96
iterator -- #RE, 23,96

object —— X £,26,74,76
generator —- 4 &, 151
generator expression —-- A g BEXRKR, 151
generator expression —-- A4 Kk =A, 152
generator iterator —-- 4 K &HZERE, 151
GeneratorExit

2% 76,78
generic function —— & A F#, 152
generic type —-- Z A&, 152
GIL, 152
global

name # %, 101

namespace -- & &, 22

statement —-- iEA4], 95,101
global interpreter lock —- 4 F % &4,

152

FI
hash

W & & 4, 30
hash F4&,6

hash-based pyc —— ETW%HFHH pyc, 152
hashable -- # %7, 74
hashable —- HW#, 152

|

id
WEE%K, 17

IDLE, 152

if
statement —-— &4, 104
xHEF, 109
ERERF, 73
Rk, 88

immutable —- RE LT L
object —— X #£,20,72,74

HE type, 72
immutable -- FH L £, 152
import
statement —— &4y, 24,98
4F, 60

import path -- H B4, 152
importer —- B A, 152
ImportError

R, 98
importing —— 2 A, 152
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operator, 87
XH#EF, 104

INDENT 4,7

indices () (slice 7 i%), 27

int

WEEHK, 44
integer, 20

object —— X#£,19

KA HR, 19
interactive -- X %, 152
interpreted —- @EA, 153
interpreter shutdown -- @E®ZXH, 153
io

module, 25
is

operator, 87
is not
operator, 87
iterable —- TW#HAX £
g4, 89
iterable -- H#X R4, 153
iterator —- #* R, 153

J
j N S
¥FFaEm, 15
Java
EE, 19

K

key function -- &%, 153
keyword argument —-- X*%#F&¥, 153

L

lambda, 153
expression —- FikH, 88,119
=, 88
last_traceback (& sys 3 P), 27
LBYL, 153
len
WE B, 20, 21,41
list
expression -- Fik R, 89,91
object —- X, 20,73,79, 80,93
target, 92, 104
M4 target, 95
#eR,73
25,73
2,73
WA, target, 92
list —- 7|%,154
list comprehension —-- %|Xk#HEE R, 154
loader —- ju#E #, 59
loader —- Wn# &, 154

locale encoding -- EE K EH KR, 153

M

magic method -- JBEARF %, 154
makefile () (B4&F &), 25
mapping —- Btit

object —— Xt#£,21,25,79,93
mapping —— B, 154
match

case, 109

statement -- &4, 109
meta path finder -- TLERZEKE, 154
metaclass —— T, 36
metaclass -- J0%, 154
method -— F ¥

call, 81

object —-- *t£,22, 23,81

WE, 23

Bk, 157

FP B EX, 22

JEAR, 154
method -- ¥, 154

method resolution order —- ﬁfﬁ@ﬂ‘ﬁ)‘ﬁf?,

154
module
_ _main
array, 20
builtins, 127
collections, 20

, 52,127

dbm.gnu, 21

dbm.ndbm, 21

importing —— &N, 98

io, 25

namespace —— W4 X|d,24
object —— Xf#%,24,79
sys, 106, 127

¥, 18

module —-— ¥, 154
module spec —-— A, 59
module spec —-- LA, 154
MRO, 154
mutable —— HH X

object —— X%, 20,92,93
mutable —- FLX £, 154

N

name, 8,51, 72
class, 120
function —- H#, 118
ok, 72
4%, 51,92,98,99, 118, 120
#07%, global, 101
R, 95
EHYE, 92
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named tuple -- B4 04,154

NameError
5,72
NameError (R & F%), 52
names
private, 72
namespace —— % Zd, 51
global, 22
module, 24
4, 59
namespace -- @4 %[, 155
namespace package -- W% % [H4, 155

nested scope -—- #%EEHHE, 155
new-style class -- #Hz%, 155
NEWLINE 4,5, 104

None

object —- X%,18,92
nonlocal

statement -- &4, 101
not

operator, 87
not in

operator, 87
NotImplemented

object —- X£,18
null

operation, 95
number

£ ¥, 19

F A 19
O

object —- X£,17
callable —— HE A4, 21, 80
class, 24,81, 120
code —- &G, 25
dictionary -- 4, 21,24,30,74,79, 93
Ellipsis, I8
frame -- i, 26
frozenset, 21
function -- E#, 22, 23,81, 118
generator —-— Ak #,26,74,76
immutable —— FHZXREL, 20,72, 74
integer, 19
list, 20, 73,79, 80,93
mapping —- B, 21, 25,79, 93
method —-- ¥, 22,23, 81
module, 24, 79
mutable —- H A4, 20,92,93
None, 18, 92
NotImplemented, 18
sequence, 20, 25, 79, 80, 87, 93, 104
set, 21,74
slice —— Y f,41

string, 79, 80

traceback —-- [, 27,96, 106

A E 3,20

TG4, 20, 79, 80, 89

WE E L, 23, 81

WE ik, 23,81

& ¥ 5,20

2%, 19

SE4, 24, 25, 82

A /R ME, 19

7k R A, T8

¥ ¥, 19,25

FAH 19

P BEZE X &%, 22,81,118

P 8RN T, 22

k5L, 24, 25, 82

EakA, 21
object —- X %,155
object.__match_args_ (EIE %
object.__slots_ (EIE % %), 34
open

WE B 25
operation

null, 95

power, 82

Z 3% arithmetic, 83

Z b %, 84

¥ H arithmetic, 82

B %A, 82

A /R A, 87

AL, 84
operator

- (4%, 82,83

s (an75), 83

& (F=), 84

*(£75),83

**’ 82

+ (he%), 82, 83

/ (#H41), 83

//,83

<(hh), 84

<<, 84

<=, 84

1=, 84

==, 84

>(K4H), 84

>=, 84

>>, 84

@ (at), 83

~(BLFT), 84

| (%), 84

~ (HR7T), 82

and, 87

in, 87

€),45
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is, 87
is not, 87
not, 87
not in, 87
or, 87
=H,88
14k, 89
4,28
or
operator, 87
4, 84
AL, 84
HeRy, 84
ord
W& &%, 20
output, 92

r v, 92
P

package --— 4,155
parameter -- ¥4

value, BAME, 119

R 20E X, 118

I8 A 7 %, 80
parameter —— %, 155
pass

statement —-— iEA],95
path

#T, 60
path based
path based

finder —— XTHBAHERE, 65
finder —- ETERZHERE, 156
path entry -- BH&AH,156

path entry finder —-- BAEAN B0 EHE, 156
path entry hook —-- BN H#4F, 156
path-like object —- BEEX£, 156

PEP, 156

popen () (f£ os #3k ¥), 25

portion —— #4

4, 59
portion —- #4156
positional argument —-- fIL& 5%, 156
pow

WEE K, 42,43
power

operation, 82
primary, 79
print

WE® K, 29

print () (M & &%)
_str_ () (BFR5i%), 29
private
names, 72
procedure
call, 92

provisional API -- # % API, 156
provisional package -- #F#4, 156
Python 3000, 156
Python REEN

PEP 1,156

PEP 8,85

PEP 236,100

PEP 238, 151

PEP 252,33

PEP 255,76

PEP 278,158

PEP 302, 57,69, 151, 154

PEP 308,88

PEP 318,121

PEP 328,69

PEP 338,69

PEP 342,76

PEP 343,44, 109, 149

PEP 362, 148, 156

PEP 366, 63,69

PEP 380,76

PEP 411,156

PEP 414,10

PEP 420,57,59, 64,69, 151, 155, 156

PEP 443,152

PEP 448,74,81, 89

PEP 451,69, 151

PEP 483,152

PEP 484,38,94,119, 147, 151, 152, 158, 159

PEP 492,47,76, 122,148, 149

PEP 498, 14,150

PEP 519,156

PEP 525,76, 148

PEP 526,94, 119, 147,159

PEP 530,73

PEP 560, 36, 40

PEP 562,33

PEP 563,100,119

PEP 570,119

PEP 572,74,88,113

PEP 585,152

PEP 614,118,120

PEP 617,129

PEP 634,45,110,118

PEP 636,110,118

PEP 649,53

PEP 688,45

PEP 695,53, 102

PEP 3104, 101

PEP 3107,119

PEP 3115,37, 121

PEP 3116, 158

PEP 31109, 38

PEP 3120,5
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PEP 3129, 121

PEP 3131,8

PEP 3132,93

PEP 3135,38

PEP 3147,64

PEP 3155, 157
PYTHONHASHSEED, 31
Pythonic, 156
PYTHONNODEBUGRANGES, 26
PYTHONPATH, 66

Q

qualified name -- [R5 4 #F, 157

R

r'

JF 46 F4F B FE L 10
[ 36 F A B FEAE, 10

raise

statement -- &4, 96
range

M E & 4L 105
reference count -- 5| f %, 157
regular package -- H#A, 157
repr

W E &%, 92
repr () (R EH#)

_repr__ () Gt %7i%), 29
restricted

#AT, 54
return

statement —-—- EA4], 96, 107
round

WE® 4, 44

r"

S

send () (coroutine 7 i%), 47

send () (generator 75 %), 76

sequence
object —- X #£,20,25,79,80, 87,93, 104
48,79

sequence —-- J§7%|, 157

set
object —-- Xt%,21,74
#5X, 74
2,74
set comprehension —- £4# SR, 157
simple
statement —- iE4],91
single dispatch —- B4k, 157

slice —— #] K, 80
object —- Xt&,41
WE &%, 27

slice —-- K, 157
space, 7
special method —-- 4% ¥ i, 157
start 37k 2 £ ), 27, 80
statement —- fﬁé]
assert, %4
async def, 121
async for, 121
async with, 122
break, 98, 104, 107
class, 120
compound, 103
continue, 98, 104, 107
def, 118
del, 29, 95
expression -- Fik=R, 9l
for, 98, 104
future, 100
global, 95,101
if, 104
import, 24, 98
match, 109
nonlocal, 101
pass, 95
raise, 96
return, 96, 107
simple, 91
try, 27, 105
type, 101
&35, 98, 104
while, 98, 104
with, 44, 108
A8, 20, 92
W, BB, 93
WAE, WARES, 4
yield, 96
statement -- &4, 157
stderr (£ sys B3 ), 25
stdin (f sys $83P), 25
stdio, 25
stdout (f£ sys #3:F), 25
step (WA %8 1E), 27, 80
stop (M1 h 2 £ B b), 27, 80
StopAsynclIteration
FH, T8
StopIteration
S, 76,96
string
__format__ () (R &5 k), 29
_str__ () Y &Fi%), 29
conversion, 29,92
object —— 4,79, 80
A E 75,20
W FEE, 12
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%H,79 U
BAMFHEE, 12 u'
strong reference —- 55|/, 158 FHEEEHME, 10
suite, 103 u"
sys FrBFEMA, 10
module, 106, 127 UnboundLocalError, 52
sys.exc_info, 27 Unicode, 20
sys.exception, 27 Unicode Consortium, 10
sys.last_traceback, 27 universal newlines —- i JH#4T, 158
sys.meta_path, 60 UNIX, 127
sys.modules, 59
sys.path, 66 V
sys.path_hooks, 66 value, 74
sys.path_importer_cache, 66 %\ {4 parameter —— %, 119
sys.stderr, 25 ValueError
sys.stdin, 25 B 84
sys.stdout, 25 values
SystemExit (R &ZJFF), 55 writing, 92
variable
T free, 52
tab, 7 variable annotation -- T EAFE, 158
target, 92 TR
list, 92,104 #F, 60
list JR{H, 92 %R R, 37
list, %, 95 T4
B, 95 object -- xt#, 20,79, 80, 89
TaFR 3=, 98 ¥4, 20
tb_frame (& /& M), 27 =20, 72
tb_lasti (/& 1), 27 T4 T, 60
tb_lineno (& &), 27 NBEE B F A, 14
tb_next (&# &%), 27 KEEF 9
text encoding -- X AHEKR, 158 as, 98, 105, 108, 109
text file —— XAXfF, 158 async, 121
throw () (coroutine 7 i%), 47 await, 82,121
throw () (generator 7 i%), 76 case, 109
traceback —— [E # elif, 104
object -- X%,27,96,106 else, 98, 104, 105, 107
triple-quoted string -- Z3| 5 F 4%, 158 except, 105
triple-quoted string -- Z5| & F &, 10 except_star, 106
True, 19 finally, 96, 98, 105, 107
try from, 75, 98
statement -- &4, 27,105 if, 109
type, 18 in, 104
immutable -- FELEXTL #HiE, 72 yield, 75
statement -- &4, 101 HNE
WE B2, 17, 36 method —— 7,23
ER A, 18 WE &
¥ g, 18 abs, 44
type —— %A 158 call, 81
type alias —-- XA F| 4,158 chr, 20
type hint —- XAHEME, 158 divmod, 42, 43
TypeError eval, 101, 128
FH, 82 exec, 101
float, 44
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hash, 30
id, 17
int, 44
len, 20, 21, 41
object —— X#£,23,81
open, 25
ord, 20
pow, 42,43
print, 29
range, 105
repr, 92
round, 44
slice —- H#K,27
type, 17, 36
£, 44
FE,29
4, 101
WE %
call, 81
object —- X#£,23,81
W EAL, 25
K, 83
a4, T
AR, 16
¥l k. 20, 80
TRAE, 93
illoS
attribute -—- B, 95
target, 95
target list, 95
Jm, 83
4, 58
namespace —— @4 X [d,59
portion —-— #4459
H A, 58
(R
or, 84
B4
function —-— B 88
TR#RBEFEME, 14
TH#HEFEMA, 14
21
L4, 20
B H
arithmetic operation, 82
%L operation, 82
a5 Fr e, 10
KA F4%, 6
KA, 21
B, 82
] %, 4
RN L, 17
EE¥:Z1
object -- X £,20

AT, 127
4 RAR, 87
e
TKE, 93
A 38 4 A
BH.27
WIS, 55
A
number, 19
object —— X £,19
WE E %, 44
EXFHME, 14
virtual environment -- & #IFE, 159
virtual machine -— JE##A#L, 159
TEMA
A KA, 28
%, 20,79
e FHEE, 10
, 20
20
W& %, 29
B FEAE, 10
14, 10, 72

4 A 4T S
=

=

N

A 4%

y

Al
> B

class, 96, 120
function -- %, 96,118
Bl
call, 40, 82
class, 25
object —— X £,24,25,82
K 18,24
xR, 17
R AR S, 17
R EA, 1T
SN, 57
BNHT, 60
BR A&
type, 18
A AR ME
object —— X #£,19
operation, 87
W E YR, 72
AT
WA, 94
w A
4, 58
w2, 10
Tk B, 7
S, 55,96
AssertionError, 95
AttributeError, 79
chaining, 97
GeneratorExit, 76, 78
ImportError, 98
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NameError, 72
StopAsyncIteration, 78
StopIteration, 76, 96
TypeError, 82
ValueError, 84
AL A AR, 27
51 &, 96
ZeroDivisionError, 83
5% A FE AR, 55
7+ 2
%A, 84
75 R A
object —— X £,78
5l &
5%, 96
5l &%, 55
51 Al
attribute —-—- BM,79
5| R4 17
Vi
lambda, 88
biZZ i
2N
statement —- &4, 98, 104
78 245
target, 98
ShIRICELH) case 3, 111

W
&
AR, 87
AT
frame —-- Wi, 51,120
restricted, 54
%, 27
PATHAL, 51
¥R
module, 18
#
name, 72
B
and, 84
operation, Z# 4|, 84
operation, ¥ H, 82
or, 84
>+ 2, 84
Hr
or, 84
#2 R, 73
dictionary -- FH#, 74
list,73
set, 74
HEFFEFHEME 12
¥}F, 14

object —-- X #%,19,25

HFFWME, 14
¥ AE, 17
type, 18

type, immutable —— ARHELX £, 72
ERFHEMAE, 14
A F A4 B, 26
R, 94
TR R 6 5 75, 12
dictionary -- 4,74
list, 73
set, 74
KB
€5, 89
1t
expression —-- FikH, 87,88
4 H
sequence, 79
string, 79
4 H#%$#, 20
1 iE 2%
class, 28
TR
output, 92
T C, 11
TRERN, 127
FRiE, 4
e
s, 87
IRAE, 8,72
*
#AT, 27
HRER, 27
BRFAEFEME 12
while
statement -- JE47, 98, 104
HERILE, 109
Windows, 127
with
statement -- B4y, 44,108
1F, 82
32, 30, 84
chaining, 84
KA
i, 89
K%, 83
Z5
¥ %k attribute —— B, 18
T, 6
il
Bk 5, 87
IR, 87
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