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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 Python implemented in Java. This implementation can be used as a scripting language for Java applications, or
can be used to create applications using the Java class libraries. It is also often used to create tests for Java libraries.
More information can be found at the Jython website.

Python for NET sS85 k5 i T CPython SC8, {H 28 T .NET $645 MW 3 W ASI A NET 2KE. &
)G 1 /& Brian Lloyd. 48 T #1318 Al 3J5H) Python for NET =71,



https://www.jython.org/
https://pythonnet.github.io/
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IronPython An alternate Python for .NET. Unlike Python.NET, this is a complete Python implementation that generates
IL, and compiles Python code directly to .NET assemblies. It was created by Jim Hugunin, the original creator of
Jython. For more information, see the IronPython website.

PyPy An implementation of Python written completely in Python. It supports several advanced features not found in
other implementations like stackless support and a Just in Time compiler. One of the goals of the project is to
encourage experimentation with the language itself by making it easier to modify the interpreter (since it is written
in Python). Additional information is available on the PyPy project’s home page.

PA_E X SESC AR T REAE S L5 T 5 B S5 SO P IR A BT 225, 8025 T AR HE Python SURSTEH
WHFEEE . HSHENSARLTION, PR E R IEAE S XA SE A WP LE AR T 2 T AR AR 7Y

1.2 ¥riE
AR RT3 R P 2 Bty BNF IEEARTE . oA R i U

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

name
lc_letter

% —47#R name s lc_letter ZFHREANHKEZA 1c_letter AITRIZLK. 1M lc_letter NEEREHEA
"a' BTzt TAF. CERR A SOR R 2R RN R s SCRERIEE LA A FR. )

BTS2 — A2 FK (R E LR FR) k. < 0= 826 (1) BRI IR T eI, B2 hnE
WERERIRBAERT . S () FORAl— TR RERE, KL, s (+) Fon—KEZRER, i
HIT RN A ([ 1) PR BRI UL, X N TR, = F1 + BAERTRY S E 2 fx
R, FES AT 4. PR P EE SN SHIERAURT 2 RIERT . d s h—147,
AVFZA PRI LA RES DAL L N2 AT

FETYEE SO (U R, SRS T /205 th = A B A B A T 2Rt () I
TP BT A ASCIL 78, 485 (<. . . >) SRR P 20 XTI A5 S 1E o s BT
TR G Sl R

BRI LT, Bl i SRV SURAEAE AR I IR o 2 S 1T 400 A5t g
BG4, TR SONME T ph I AP WTB AE RIOTEAFIE. 7E T — 3547 C I 4M4) il BNF 40
SR X A2 RS ST R L
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https://ironpython.net/
https://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
* Lu- K575}
* LI-/NG5E)
* Lt- i HREFE
o Lim- T
e Lo- HAth 7+
. NI- SRR
* Mn - JEZEEARE
* Mc- EEbRR
* Nd - IR
* Pc- BEAERR A
o Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other_ID_Continue - [7]_E

8 Chapter 2. &% 54T

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

"id_start xi

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


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

A non-normative HTML file listing all valid identifier characters for Unicode 15.0.0 can be found at https://www.unicode.
org/Public/15.0.0/ucd/DerivedCoreProperties.txt

2.3.1 Xz
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.

FEBERR A ER E BRSO R . BT 3 &4 F . match, case Fl _ SFFRiR AR ERL 2 PL L )
R BRSO BN T RETIE L, HRXF X R Z eI, AT R

VERE T, EATRENS SRGADLI— R, RN RAR S match, case Ml _ MEMARIRAFAFREY
BA RIS FRAE

2.3.3 REBBIFRIATFE

FEARIRATE (BT M) HAARRRS L. X SR Mm AR DL P RIR 5T L, IERA R RIZ4s 2 -

_* K&k from module import * fTHAL

_ fEmatch iFRNERIN case Bz, _ B—AMkokit s, BRR@RT.
TEMZ A, R HAMREER 2 G —YOREM SRR E & _ B (B5 print SR8 R EYHT
fifT builtins ffk,)
Eﬁ@ﬂﬁ,_%*4ﬁﬂﬁﬁﬁoﬁﬁﬁﬁm%ﬁZ%ﬁW%ﬁ,@N%@mﬁ%%%%%%ﬁz

il _ W T ERERMEOR ;. I gettext MO,
EIEEEN K TTH A .

__*__ RGUE XWARK, l PN dunder” o X SEAFR D ERES: ML (BAEARIERE ) E L. BUA RS
SE AP RINEIRTEI A7k 7 i & A% SFE . Python RARMAS il SCEZ I FR . AL
T, EFTARIGEN _c_ AFRRSCRIRE, ERTRE S EUCE R R IR

_* RRLA B FR. R, RN —FNEATERES, DA RIRA () A Bk I8 s
AR . FEWRAR R (%4R) .

23. RIRTFHIXRT 9



https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
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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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=5 BT M SR US| S ORFHRED) , B THEAE A0, T LOEF IR, 5% X
MEABIB. (CHIET RRUITE 0T, TR, WA ")

HRFRE ' SRR RIS, FRERAIT IR TIL, HUFAIAADL C R TR, T 0
PRI

X F5 a8 it

\<newline> | ZW% [ BHL 51 T4F (1)

AN\ SR (\)

\ HE[S (1)

\" 5l ()

\a ASCII fi%% (BEL)

\b ASCILEFR7F (BS)

\E ASCI ¥ 5145 (FF)

\n ASCI %477 (LF)

\r ASCII 1545 (CR)

\t ASCII /K-l %4F (TAB)

\v ASCII T B % FF (VT)

\ooo INIETIER 000 FAF (2,4)

\xhh TN BEFIEL hh FAF (34)

FAPERFIE T H e U751

X5 = i
\N{name} Unicode (4 72 1 44 " name H)F-4F (5)
\Uxxxx 16 A7+ 7S BERIE oo 1567 1) 45 (6)
\Uxxxxxxxx | 32 16 FEHIEL xoooooox I 7454 | (7)

YR

(1) A backslash can be added at the end of a line to ignore the newline:

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

The same result can be achieved using riple-quoted strings, or parentheses and string literal concatenation.
(2) 5 CHRfE—E, #2R% =4/ \dtHErr.

TE 3.11 FUE P Octal escapes with value larger than 00377 produce a DeprecationWarning. In a future
Python version they will be a SyntaxWarning and eventually a SyntaxError.

(3) 5 CHrERG], WP/ HEHIRCF

) FF WM, TR R0 B DB R, 4 SRR, K
s ST LAHIN 4 £ %451 Unicode -7

(5) £ 3.3 BUEHC IA TR 514" 1305
(6) WA 4 A7 .
(7) /T Unicode 47 Wb 8 A+7NBEHIEHY .

5 CARMEARTE, TeIRR AR SO PITE AT BUSRE R B, B, 4 s 28 RARG R AHa, (P, XA 7 X
WA W Uy, SASTER AR PR R ) W, EFWERFIEN, PR EE
(e SUP 8 Ja T IR IR A % 51

! https://www.unicode.org/Public/15.0.0/ucd/NameAliases. txt
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16 3.6 U HC: ToER B EE P4 % DeprecationWarning. ARRH) Python KATHCH A
fih% SyntaxWarning, fxASUCHA SyntaxError,

BRI UR FIRME A, 515 BT AN BRI S, HRHL SR AR R 4R B Bl e\ Rl A~
PRI A TR SORALRG [55 on \" WA A RCF AR IiE (R T AP A RE DA A 4L
MRAHLEER) . LHE, RésFaETRAEAN R R (BHL S SCHERE19). B8R, R~
FOIEA AL TE T BRI FAF, T R LT

24.2 FHRFEESH

PAZE AT BRI 2 AR AT AR B 1 A P, TS5 hnyE, SRR a4 ik, "hello”
'world' ZFHrF "helloworld". MWIIREATRZISRML, RIWIRHKFATH D NZ MYBAT, bl LA
HR B AT IS IR,

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

)

R, WIIRETERNAIZHE L, Mg B 1T, GIFFRFERRIA A+ 12847 . B EER,
FHAA AT AT AR AT AR R 85 15 Kk (B =R R A BRI =515 458, AU P AT s i
{E AT A S A0 PR I A

243 HBAFHEFHEE

3.6 BIRHE.

5K A B 0 (AU foming SARIE T £ o 'R WU TR L. SRR AR, )
DA} BREMZRISS. U TAFR IS R AR, 535 T IR W LA TR s
BAEFIEIRS B TR, 200, SRR, 56U e . Y, T
R A T

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

MACHES {0 B ) B SRS, AR S AN AT ER R AL . B Ed5S " (" ARiCPA
Python Fk TP KB 7 B ERBXEMAET S 1=, WHERME)G, R BRREASOR HE R (O
TIIX) . BEERAYS " FRCHER B B DMER S ' - RIS U IAT . B B AR IR S
S VL) B

Rk RpER T, koA AL [R5 5 051 Python ikt B —FE, (AT —SSRIRIMT.
FLVP Rz 4eksts Lamboa ARAR = MATRSUR B BERvE: BBl T DL oty (i, =
SIEFAHT) IR AR (TR IR, BN EARY . WEEASkR (.
76 3.7 UHEG: Python 3.7 DA, (HOASIUG I, AV TR S A (R 2va ¢ Feikk
fifrasync for TAMEETR .

TR WEES = i, W NAEREFAASCR, = L SREZR. W A TR R T AR S

12 Chapter 2. &% 54T
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YOUE, Rt R SR RERR T, = BOATA I EEARY repr O o #8E TR, BOATMNE
B str (), BRAER TR TR I

3.8 BMRIRE: S =

FaE TR, Rk ORMM SR S, sk, FHAF s W str O oSSR, i
P repr (), ''a' WA ascii ().

a5 R RS AL format () M. A& ULIAFF L ARIB X BRI EE RN __format__ () k. &M
XV, WA S . R, BRSP4 E .

Top-level format specifiers may include nested replacement fields. These nested fields may include their own conversion
fields and format specifiers, but may not include more deeply nested replacement fields. The format specifier mini-
language is the same as that used by the str. format () method.

WS T RF AT DABERE {2 — MR BUR BEURAN 51 5/
W RER TR L0 F

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{1line "

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

>>> f"/line 20"

"line = The mill's closed "

>>> f"/line 20"

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

SE TR FHEERTEE—E, Bir B P AR S AN R P A A T E R T S

f'abc {fa["x"]} def" # error: outer string literal ended prematurely
f'"abc {fa['x']} def" # workaround: use different quoting

RAFB P AREA SRHL, WS4

f"newline: ord('\n'") }" # raises SyntaxError

S SRR SUREL, R Gl A2

24. FHIE 13
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>>> newline = ord('\n'")
>>> f"newline:

n

newline
'newline: 10"

AR &R, AT T (E A BRI A SO AP AR

>>> def foo():

f"Not a docstring"
>>> foo. doc_ is None
True

Z4 PEP 498, [ A At i EMER R, LSRR PLHIA A str. format () .

244 YEFEE

WAE A =20 BR PG BRI e (S8 S0 B 1) -
TR, BEFIEATIEAS; Ehrl, -1 S0 H—JusfAr - MmE 1 &8,

245 BER5mE{E
OB T ST

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

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

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

nonzerodigit = mar,L.L"on

digit = "om..."9"

bindigit = "o"m | o"aim

octdigit = "om...mm

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

ORI EAG K BEYA , — RO T P PO
WA, 22T T RI%. TSR TG, T TS, TR,
HLATLE Ox % SR -

%%7%TOM%,+ﬁﬁﬁ?%ﬁ%%ﬁﬁﬁga%%EPwmwoWZﬁﬁ%%C#ﬁAﬁﬂ?ﬁﬁﬁ
e

R AR BT -
7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef

100_000_000_000

Ob_1110_0101

£ 3.6 JCE B SCRAE T I{E S, TR 41805

14

Chapter 2. #EES#F



https://peps.python.org/pep-0498/

The Python Language Reference, % %5 3.12.0a0

246 FARTEE

P AT SR

floatnumber
pointfloat
exponentfloat
digitpart
fraction
exponent

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

"." digitpart

("e" | "E") ["+" |

"7"]

digitpart

R, BT, BEONR R DA 10 SHEE. filin, 077e010 REARY, FORMEUES 77e10 M. iF
SR TE Y SCRRE IR T R ARSI R I S R R e AT

T R E S B R -
’3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93
1E 3.6 CE N E SRHEFIEY, T RILDHECF
247 ERFEE
RIS BRIV R SCANTR
imagnumber = (floatnumber | digitpart) ("j3" | "J")

R T {E AR RS 0.0 MAZRL. SBUHh — 3P R, EATHYBUETE FIAH TR

TR INESE, B (3+45) o BEF RGN :

o BIESEIA TR,

’3.14j 10.73 103 .0015 1e1007 3.14e-103 3.14_15_937
25 iBHH

BEAW TR

+ - * * / // % @

<< >> & | ~ ~ =

< > <= >= == 1=

15
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2.6 SR

PAT AR o B A -

( ) [ ]
' ' . /-

A

&=

AR AP RO R P I = NS RN EIEAT o IRl @R R EAF . I

O BRAT, (AT A TIZSE

PATR ASCI A7 AR L, XAl i A s 2 3

v n # \

PATT ASCII FA5 A HIF- Python. fEFAF R I ESTEREIME I, 1 EL A, -

s 2

&ix

16
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CHAPTER 3

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 implementation detail: ¥ CPython H, id(x) UM x BN TERHIGE .

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 implementation detail: CPython [ i fi il Ay (AIE) ERAG I PR EEIE IR )5 | T RO 5, 2k
XA AT 7 A 7 B RDSCH R R 7y, AEANGRUE DL 5 0 B0 5 | BB . TR go BB SORs 1N
i OB PRLEIR A AR B o HABSEIL S AR AT 775, CPython BUA 7 AR AT RERCAE . AN B
AT IR G S R A SEALE] (BT DAVRY, 24 2 S X ¢ P SO o

VERG BN SC B R ER R I BE W] BB IE G 0L T SO X G AREA T o iE 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

AL GAL T X AT R ENRh 55 . FANPITAIC4l. FIERMTUAE ., X LE5] ] R 2di Xt
SAERI AR . EZHIEOLT, MIRIE—DAGRER, FRAVSHEIr SR g Hi2,
BIATRIE— DA TAEVERS, WG B A S RN RS B, PR — AR A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RIS R AT LT i A i . R XS 905 W B e A AL B 32 8 5 X TR AT AR R A
A A 55 S b 2 iR 0] A [ BB AT — B X S 0951, AT T AR SRR P A fe i
e BlafEa = 1; b = 1 ZJG, a flb TRESWATREAN PG — ME A X%, X BT BRsE A,
HEfEc = [1; d=[1Zk, cfldPRESIRFEMNAFE. BM@ssE. (§HEEc = d = []
U [F] — AT R RAEZS < F1 d. )

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 -

None R HA—FIUE. & —HAMER RN L. WG N EYFR None Y. EWFZHILT
EBNARFRZE(E, BRI R BHE Y R HCRF R 9] None, B IREHRE N R .

NotImplemented it 3¢ 78 A7 — Ff (. 2 — A H A L/ B X 5, B Rl i B4R
NotImplemented Vi, H{E 75 v M 45 & HOBE 7 ¥ A R 5K B 48 5 o B0 4% 3 /s 1O B0 DU 7 3% (] 3%
Ho (R SRR R A AT gk S s e MR 8. ) BN BB 1 2R

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

TE 3.9 BOE P VB AT R E R R Not Implemented E#{FFH . BART HEISW B, (HAFH
B % ) DeprecationWarning, ‘BEXFEARNA) Python fiARF5| K TypeError,

Ellipsis WA A —FIUE. 22— HAWERRMATE . WSESFEE ... SN EAFLELLipsis
Vil BIEEENE.

numbers . Number EE%Xﬁ%Eﬁ%&??Eﬁ@U@, ﬁ%%ﬂi@ﬁ%ﬂ‘@%f@ﬂ%*Wﬁ@@lﬂ’]:@@?*% B
XGRATAERY ;. — HATHHAE AT . Python H i 4 24 AR 4B B RIFE 8y, (Hisz |
TR BRI T

BrR TR FRRIEN, B__repr_ () Ml__str_ () BH, BANFEEEME:
o ETRAMMECETEE, LA TN, KA B R E T4
o TR STER BRI DL R R 10 BEHI .
* FERMER, B/ANBURRTTREAFAEM AR, FEAXBRR
s REMF, B/MRETTRIAEMRNTZIN, FARXPER.
o IEFUS A AR R ER SRR .
Python X /038R0 . 77 S BUERIZ 4
numbers . Integral MRXFRITRES PREEE AT (I IEER 740,
LU QI DT e itk

M (int) WRXIRFMERR/NECT, DUZIRT AT B NAF (BIE RN . TR AR
IBRAPSAT RN, A PA 2 WAMEERR , BERBERT S AL 2R MNEZS AL
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AiZR%Y (bool) MM RFIRZ IR False Fl True, fi3 False Ml True (HRYHAF G2 ME Y
RIS G0 /R BB T, PTG REAE S R G BT R 20 AR 40 fE 0 A1l 1
BISME BL R ATERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBRIR HUE H 82 e B 0708 B AR S A 12 I Bl A BB AR o

numbers .Real (float) MK L RALES I RORE B 27 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T ICZ2 BIPLASZEAS (PAJL C BX Java SEPH) . Python N SCHRE SRS BEVE S8 SRR A 8 I PR il 2
FIE A FRER A N AFE AL, (H S AT M T7E Python H i FH XS TR SR A RN L T8, Rl
A P S PR S BT A% S AR R 4

numbers . Complex (complex) I Xt 4: DA—Xf ML E 2k il NURS 5 1 s B0k 2R S BB . A 0% 5800
BEF R U R . — AN EBUE z B9 AEEB  HEEE M 2. real Al z. imag RIR
.

51 BB RFR AR BB N RS A RGPS, WERAL Len () AL —NFAI A H R . 24—
NI n i}, REIEUEHT 0, 1, on-1o [P0 a B H i nlEd a 1] 2.

FPAE SO A a (i3] WWHRGIS N kTR KH, i<=k<j. DAERAAN, FIRTIA B
— M EGFFRBMERHTS . B IR RT S 2 0 TH R

LIPS A H = A step” JESHY” PRIIA™ ali:j k] W a PRI A XA EH, =

=1+ n*k,n>=0Hi<=x</j,
J 4 AT AR AT AR MR I AR 43

AR AR AL PR BN R — HATE A REFF UL . (WPRA RS0 HAXT R A5, Hok
AR R W] AR Y 5 (EE, — AN RIS R B B | AR G2 AN BE R Y )

PATR 2 T Al 2R R 4

F4FH A string is a sequence of values that represent Unicode code points. All the code points in the range
U+0000 — U+10FFFF can be represented in a string. Python doesn’t have a char type; instead,
every code point in the string is represented as a string object with length 1. The built-in function ord ()
converts a code point from its string form to an integer in the range 0 - 10FFFF; chr () converts
an integer in the range 0 — 1O0FFFF to the corresponding length 1 string object. str.encode ()
can be used to convert a st r to bytes using the given text encoding, and bytes.decode () can be
used to achieve the opposite.

JEHL A TEALT I 4 F T AR 2% Python k75, 41493 B DA 1 4% H (07040 ph 2 54 R O 2 1
RAI, R4 0TG4 ¢ MTEAD) P 242 o Il — M 2 R, (— 22kt
R RAEQIE N TCAL, PRI 2 e B R A D) . ST AL X %S
{4 2 7
P AR SRR AL, FOP A E AR A 8 G, DURMETSH 0 <= x < 256
HPE AR . 4RI (I b abe ') AP ELR bytes () HI3E T i ok 0l g4y
TS, AT SR AT DA decode () Jr MR
WIASHEB TSR R YRR o R R T AR AR e 1 M) #7400 R
A5 TR A 2 5 P )

B FUZrii 4 H ATLUSE AF 25 Python X442, 93¢t 74 BEHRIF g B 400 24 Feids b
W (RERE A 0 5 | 52 TE 75 R R . )

TR TR SR T I AERAL, T OME A bytearray () WRSEOROIE, BT R
AT ASHY (R ER RTVAR 1), A0 UM T2 SR B0 1 AT REAR S R AT 2500 by tes
W5

PR array S24UE T —NESMY R AP FIRBURB], collections BB ANLL.
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AR RN G RN MAER HA TN LA 7 BARMES. HICEAREE TRRERT
HREATPEEN, BN ERE Len () RELES AR H B LEH WAL 2 PRI F A,
KERFHIPRER I, AT, 9. ZEHRFRZE SR

XFFARATCER AR AT AN W] A L5 = B R I o 3 7 S A AR I 3 2R EE BRI SR A
Bor s (B L Fn 1.0y, ME—fd A aEHHh—1,

A T P A e A 2

o WS FRTAES . TAIES N ER set () W22, I HAE 2 50 PAE S ek
e, Bilan add () .

HEAEA WG FR AT AR LS. BNl NER) frozenset () MEgA1E . BT frozenset X
SR AS Hhashable, &R AR HAE S — M EA R R IS FHLAGHE

Mgt WM RFRIMEERGIEGT RGN RES . W M x a (k] WFEBSE a PFRT 08 k 195
Hi Xl DAERBAP A, taENIRER de 1 IR B E AR PERE 1en () AR E-— LG
ZFHEL

H A — Bl A A A 2

T R FR M LR R EE N R T IBA R RIE G . AR IERR A W5 51K
FUL A AR, Gl S AR G T HEA T OB, D PR T R 8 7 S S B )
SRR LACR R — 2k . VR B ) 507 8 A0 TR HE B LU A SRS AR 45 (514
1AL 0) MBI AR MRRG | F—A Pk H .

TS RBAEANY , XS SR AE AT TN I B P AE 7l PR A o B S A )
ALY, F I A% R 55 B EE i 47 A o S I B R R T A 2 P B LA (o

TR AR BT (... PRERATE (BT 2w V).
PR dom. ndom Hl dbm. gnu $2E THSMIBRIURHG], collections BHHBEALL.

£ 3.7 BCE P £E Python 3.6 Jif 2 B 7 M A 2 PR B8 AU . 7E CPython 3.6 HHHE AT S HIR B
(ELRAE 24 I 24 VA — 1> S I 10 < a2 1 5 e

AP SR I T AR T R RO e (S LR /)

P SCeR B 7 SCRR IO G T s aed bR BOE ORI (S0 3 402 S /T o BRI R Pf il —
SR, AP NS BT E LESS1%R—2.

EREZN R
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__doc__ BN SO AT, A WA None s A1 RARK. G

__name___ LR B4 FR e

__qualname_ Z R B qualified name. "5
3.3 B e,

__module__ ZR BT BRI A PR, A MIA None, e

—defaults H-EAEIAME S BOASEEAH R TH, s | s
BHAEIEN None,

__code PR GG I R BRI AR X 4 WE

“olobals | ATERERET AR RIS — sETR A | ik
Jrrfiin 24 23 [ o

—dict__ i 24 A5 B SCRF I B B UE P e

—closure__ None B 1% MR EICR] A S 46 I B ool Aok i
cell contents JEMERIERE LT

__annotations__ | WHESIREMN M. FIMKEIEES Y, MR T 5
‘return’ W TR EHERRYE. 47 9 A0 M o 5
£ 8., %% % annotations-howto,

__kwdefaults__ | (UAHRBFSEIOAMEN FIL. e

K735 Writable” (¥ M 15 S A A X 262

PRI Gl SRR AR EAT R, A vl DA A 25 pR KB I e Al ok P T LY i P
SHARERBOR BB B 2 F BT R ELFHFR P LR E . RATRAWG P EHFAE
SRR M

BTG R HA cell_contents [P, X AR IRE DA X B ITHIE .

A FRBUE LR FIME BT DOAEARAS X G R 428G 2 00 F SO ERR AL iR . cell 2A4AT
PATE types B,

JeBiliik SLPITEMTEEERE . FEIEBIREAT RTINS Z GEF € SCREO -

PRI @ E: __self SHRILBINIG AL, _ func_ HHERENS; __doc_ NERISC
B (5 __func__._ doc_ {EMAM); _name_ NHEHLFR (S5 __func__._ name_ fEH
A __module_ Ky ¥EFTEAIM AR, BA MK None.

D7 VRIE SCRPRI (HARNBEBLED T2 RO R AR R EUR 1 -

F 5 OB R AR B2 R PRI BB (T REE % 2E ) — LB, dnRiz)m
P SCRR BN G iR 0 &

24 38 5 A S SE B BR B — 4~ P 5 SCRR B0 R 1 05 B — AN LB T SRR G, LB e
__self  JRMERIHIZEH, HA9E Iz R. SHEIERN __func_ @Y ORI R
PIE 8

23 NI SE BRI — DR ITES R IT SN — LIRS, SEBIRI G __self  JEME
NREAL, Ho_ func_ JEMUARIIER A TR KBTS

ML IEXT G, STV A R 2R (__func_), HREEEH (__self ) I
ASBHNERIF L. B, 4 cB2—MET £0 BEUE L2, <52 Ciy—AsLsl, NEH
x.£(1) FERTRM Cc.£(x, 1),

AP ER G R B — DN EX R, PRFAE __self HiY” RELHI” SLhs B2
BEAL, HILTLIE R x. £(1) 2 . £(1) #HEFTHRA £, 1), Hi £ ARV TE
T A BRI 52 31 S 7 N G B AR e o A A — IR S SR B PR A A o FEREEEE LR, —
P A O R B R 28— DA K AS BT AN AR B . TR T X Ry AR 4 H kAR
TP E XeREG Hofl w8 x5 (AR A A8 B %5 TEREUNER AR & K A e, i —
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ATE B RE M B R AR — A ISR PR ) SCRR BN e o 98 T3k s IR e A
LR BUERIBIER A 2 R

RS — A vield iBh) (Wyield % &) Z24Y) BIRREE IERAR £ R 2 Sdk. XFE) R
BRI, B2 AR B AN 0] PAPRAT IR R B i iterator X4 PR R IER AR iterator.
_next__ () FEHSEXNEH—EBT8 EMHH vield imAHRMAE— . 24X R EIR
frreturn EAJSEEREMRR R, #5|% stopIteration I HAixik R AR EIE AR M
FIMEE A TR R .

pRERRE i async def R CHYRREEUT ESURIRR A W A2 S 3. SR A Y R BSCCE AT H Fof £ 3% [
—A~coroutine W%, BRI RER Fravait FiER AN async with fllasync for i5MA]. HIE S
WAzt S —A7.

SR RE i asyne def RESUFHER T vield IBHIMBREE HIEGFRH 75 £ 3 4
AR R BAERE I, R [Bl—A>asynchronous iterator ¥4, SN GW#Easync for a9k
R TR B A
AR EER W aiterator.__anext__ JFEXFIR M —Aawaitable, % 5 & 75 % 25 £ 1)
PATHEME A yvield F"A —AMEH. S4EREMATEI S W return BB RECR R, 51k
StopAsyncIteration i H bk A 2AZ = AEMEE G REE.

WS B RO R XN T C BN B 2. WE KRB HFA4E len () Fl math.sin ()
(math & —MIRENEBR) . NWERESEWEBEMEAH C R E. Kk H gt
__doc__ RRESCRYFERFER, R A N None; __name_ ZREI AR __self W
i None (B TF—4H); _module_ ZREFTBEIILFR, WHREA NN None,

W% IERBSE PR 2 N E R S — B, HAREIREE T —MMe A C BB A R
SN S WEITER—A0 T2 alist.append (), HH alist —PHNENS . FEIR B
B ORRRR R EEfE M self SWHICH alist FTARCHIX SR .

RPN G XX AR S Lplry T, M PAAEER_ new_ () 1)
AR, NSRS __new__ (), IFHAEEFENELT, WaZiB%  inic () 3k
WIMEALF 52 . to initialize the new instance.

Rl AT LT B ST E R E N _call () TR TR .

B BB g Python U AYREAMA LA BT, s A 7% B, dimpore WA ZGE WA, =& @

importlib.import_module () FIPWEK __import_ () SFpRECAR M. BEHXTRHA Hh
XTGP 44 25 18] (G2 Wbl b g LAY B A __globals_ J@MES| AR 7). JEMES] bk
PoRZFHP 2, Bl m. x #1245 F m.__dict_ ["x"]. BiHS A4 BTG £
W5 (H ARG AR EE ) .

JE A £ B B iy 2 S 2, Bl m.x = 1 %[ m._dict__["x"] = 1,
e X (W) Je:

__name__ T ZFL.

_doc__ BEHEHSCHIFATH, WERAF NN None.

__file  WOMBBHRITX N SCIERBEAR AR, WRE R M SCEINEI TG X T R
PR file  JEMEATRERERAHT, BIANBEHSHER BRSSPy C B, XM
S FEB AT AERA BRI S AR A R

__annotations__ & 7E AL B K POAT A B L = AR 2 19 . R

__annotations__ HJERAESLE, 127 annotations-howto,
TRk Lz lE e _ dict_ APAFMLNT R IR R Ay 44 25 1]

CPython implementation detail: [ T CPython N 7SI UEE , SHLHLEIT M) S B s
LU, BV IO TR ARSI, ARSI, % Ik R R AR 5 A B Y
T
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FiE P8 ISP — il 28 5 SORBIE (B M5 2 3L —47) . BRI il — 7 S R S0 B
ST fir 4 2S 18] RIS SO (OBTEI T R AR, B C.ox PR ¢ __dict_ ["x"]
(A A A — 2y T XE R DA SRV HoAl E LR PER 7 20 o RAEH R BN B2 BRI, Ak SEdE
B, IXFERE R C3 MY, BIEEAEAE S B AR 45 B 2 SR 4R IR 2
— LA BB R FFIERRAYAT . A7 5K Python (1Y C3 MRO HHENE vl &AL A7 2.3 HUAA Y SORY

https://www.python.org/download/releases/2.3/mro/.
B—DRIFHETI BREHL N ©) 27— DRIENLRI, BRI —1 _self_ @M N CH)
LHITTERR . BHSPE—DEETENGN, R IZER ST R R ITER AN . R
__dict__ Fra & WA LMIMEBUR R HAL D i S E i & —T5.
FEMERES TR T, HAS LR T M.
PRI (B30 AP A — AN RSB (LR 30).
Rk JE
__name__ RHZFK.
__module__ JiE LTTERRIAI A K.
_dict__ fUFdans SR T,
__bases__ @ EERMICH, HENHERERIIR P B EH .
__doc__ RIS FAFER, WPRAE XK None.
__annotations__ i & 7E & M AT W ) e SR R £ 45 02 0 . o R
__annotations_ AL, %2 % annotations-howto,

Fegel el X GOk eI (W F30) o RSSO At — A BN 5 S B A i 57 i 44 A5
], JEPET IS B ete s A . R A IS E A, T S2PIX 2R A Ry, 24k
SAEREMETh A . WRRBEE S — D A2 LRSS, B LB EN g, K
__self JRMEENZIEH. BETEMIEINENZE LI S0 S0 <7 V. BT RHAL
T8 3 S A ARIBURH B 2 S 11 0 30 2 ) 5 A 8 25 /NI, SXRRAS 81 JE R T R 5 SE PR A 2
__dict__ FEIMGAR. WARRLBIIEME, MARIEHIEEA__getattr () Ik, Wi
P IT AR LA AR TR
JiE KR B e BB SE B ), HAE R R F M. MRERA setattr ()
B delattr () J¥&, WIRFR T2 AT T B R S By 7
RIS B FATRLE R IR S AR TR, ST AOWE N B e slimidft . 2057k 7 ik 44k —T5.
FRoRkJE e __dict_ mPETFHL _ class_ HSEBIXFIVIYZE.

VO X5 (EBRCAFRGR) Sfile object Frm—AFTIFRI M A Z R PAETT AT AR BIE S XS open O Y

BEHEE, PAM os.popen (), os. fdopen () Hlsocket X4 makefile () Jrik GATTHEM A Lo f
I BT R LA Hofth B BB V)

sys.stdin, sys.stdout fll sys.stderr IR NN T MR ARMER A . S AR BRIA Y SO
X5 EAIERS ASCARBET T, HERETE io. Text IOBase A e LEz .

PSR L AR A T 8 ) ) R B e R B 25 o AT SCT RE R A SR AR 25 IS AR 1) ST T A2 Ak
H N S B DUAE AL —FF M4

TRESR R ACHXT RN i 5 7 09 il 4T Python fURL , BiFRbyrecode. TR G R HON G 1) X 51
TET BRBO R0 s B Rt 2 (R B R Risy) i 251, MRS A ER3G i
HEGAS B SATCT B R AR X RN (R E AR T S A(E) . 15 pR 0k,
G, RHEXRATAE, WAEEN AR GG ONE 2 B 2 %) .

Special read-only attributes: co_name gives the function name; co_qualname gives the fully qualified

function name; co_argcount is the total number of positional arguments (including positional-only argu-
ments and arguments with default values); co_posonlyargcount is the number of positional-only argu-
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ments (including arguments with default values); co_kwonlyargcount is the number of keyword-only
arguments (including arguments with default values); co_nlocals is the number of local variables used
by the function (including arguments); co_varnames is a tuple containing the names of the local variables
(starting with the argument names); co_cellvars is a tuple containing the names of local variables that are
referenced by nested functions; co_freevars is a tuple containing the names of free variables; co_code
is a string representing the sequence of bytecode instructions; co_consts is a tuple containing the literals
used by the bytecode; co_names is a tuple containing the names used by the bytecode; co_filename is
the filename from which the code was compiled; co_firstlineno is the first line number of the func-
tion; co_1lnotab is a string encoding the mapping from bytecode offsets to line numbers (for details see
the source code of the interpreter); co_stacksize is the required stack size; co_flags is an integer
encoding a number of flags for the interpreter.

AR AT co_flags MAREAIE L WK *argument s iR Z AR BEE AL
HSE, W 0x04 gt WERMKEER **keywords HARIEZAEEEEN K BTSE, W
0x08 g E; WERMETE — AR, W 0x20 (g E.

KB (from _ future_ import division) Hf#if] co_flags P EIRE K F5EH

AN G2 B9 G136 A2 75 I FH AR A R A SR pR BN 136 o) s P R SR B e IS 02000 v 753
ELi) Python R4~ H i 0x10 A1 0x1000 17,

co_flags HIHA AR B A N HEBEE I -
WERACHE IS G R — AR %L, co_consts HEE — TR sl B SCRE AT ER AR AR s U hy

None,

codeobject.co_positions ()

Returns an iterable over the source code positions of each bytecode instruction in the code object.

The iterator returns tuples containing the (start_line, end_line, start_column,
end_column). The i-th tuple corresponds to the position of the source code that compiled to the
i-th instruction. Column information is 0-indexed utf-8 byte offsets on the given source line.

This positional information can be missing. A non-exhaustive lists of cases where this may happen:
* Running the interpreter with —X no_debug_ranges.
* Loading a pyc file compiled while using ~X no_debug_ranges.
* Position tuples corresponding to artificial instructions.
* Line and column numbers that can’t be represented due to implementation specific limitations.
When this occurs, some or all of the tuple elements can be None.

311 e

#&1:  This feature requires storing column positions in code objects which may result in a small in-
crease of disk usage of compiled Python files or interpreter memory usage. To avoid storing the extra
information and/or deactivate printing the extra traceback information, the —-X no_debug_ranges
command line flag or the PYTHONNODEBUGRANGES environment variable can be used.

WX WO RFR AT EATATRE BRI R R3O0, S B TR Bi ek 4L

PRI H B M £_back MET—HEARMT 8 R VE ), W s K2 HERR WA None; £_code
et R AT AR XTS; £_1locals N T AR AMAS Al 7l £ globals WA FERER
Ap g, £ builtins HTFAEKNE (EH) 4 f_lasti 45 HIEHFE S GX 2 XIS 4ris
“ﬂﬁéﬁaﬁé/\é@é‘l)

i) £_code &5 & —4 HitHH{f object.__getattr__, FffiiZ4k obj Al "f_code",

CI’T%RH/JT/%’)% PE: £_trace, HWIRAN None, )FllJzEéEﬁﬁ%ﬁLﬁ,ﬁﬁ]‘Eﬂiﬁ]ﬂﬂ%%%ﬁﬁ%@ﬁ (F I
). ”’*i"%‘ﬁﬁﬁ%ﬁ:ﬁﬂ?ﬁ*"%ﬁﬁ XA DA RF £_trace_lines i f False K4k
Ji
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HARMLIL T ft il ff £_trace_opcodes Bl True KAVHEIRIEMIER I/ F. TR
SRR R R ET | A B S ISR BN R BR ek AR, T RE S R EORE SRR T

f_lineno MM Y HITTS - FEIX LE A — DR ER R E N F Bk A% (1) 48 2 AT (IUH T /IR E
D). JHE i DA S A f_lineno SZHL-—> Jump iy 4 (BPIE T —iEH).

OO G SR A

frame.clear ()

ST R R A RS 1 AR A S B 5 . I LR AZWUR T — R RS, R e Stk
SEIe XA B THATR S WO R RERT | T (B AN 44k S T BRI e 2 5 D -

ARZ W24 B IEAE AT 25 5] & RuntimeError,
3.4 RN EE.

I % X R FR — AR AR IR B E SR . 453 KR S R A — AN x5, ] A
dJE M types.TracebackType R HIA]H .,
TR H A 5, MER ST AT IR, STEREAN R IT Z G 24 i 1] 3
ZHARBA WIS . YA TR AR, AR BRI R . (S Wy &S 5. ) E
A[YER sys.exc_info () FrREITCHMSE =50, PARIHHRSHN __traceback__ JEHHE
FREL.
MRS o] H AR, BRERER Sy (AR IFHIRE ) S AFRMERN RN WA MRRERR AL T 32 AR
X, BHA{EHN sys.last_traceback HFEH.
b S A A [T 5, D) E [ X6 5 1 A 3 o e i AT 6542 to_next JEMERIALSE
BRI IR
FEIR M @ M th_frame #8024 {2 H W KATWE tb_lineno 45t &4 55 IrE 4T 5
tb_lasti franHRK$ES . WRRE KA T VLELP except {/H]E A finally FH)(¥) t ry i+,
[T G W AT Rl Je 4 2 1T g S5 AH B D 2 A T 5 AN ]
il tb_frame 5| &% —4> Hil#E{: object .__getattr_ , [ffiFZ% ob3 1l "tb_frame",

FAIRRI AT S @M th_next NAIRERHIT — 2% GEELEFHF WD, WREAT—ZHNN

None,
AE 3.7 B [ 52 B0 mT PAGE ] Python 455 2 20 s ik, PUA SLBIRY th_next JEHERTDA
B

VIR VIR S RFER__getitem () FEFBHERAIYI A SR H N ER slice ()
ROk B .
PRk @M start HNF stop H EFL step WK AR; S{EUAE NN None . i 2@ 4
AR,

PR MR ATk
slice.indices (self, length)

BT IR R — R BU SR length F- T AEY) A X SO B length 4552 K LRI 2% H 751 1)
JHAH AR R AT s o R [ml{E Dy =B RUEAH Y oo s X 28R S U Y start I
stop ZRG 15 VAL step ZARAEL. RG 5B I SOBF W IR -5 IR AT A-AH— 2ty UL B

BRSBTS BSOS SR TR b SCRTIRSE BB G i o S S . BRSO AR
GORAHT R HANXT S ae s, B FORASEH P EE L EN S . NS LA
B THERZE, LhR BRSNS, BRSSP EST AR g2 T
X%, BSHEMNSEAES N ER staticmethod () Mg RAIE.

RGIERR R ERGRES TR HAh R e it d 25 S phoas M s S Bl 3R BUZ R 1 )5
Ko T EXGAE W IGRBEEAE R AT M EAE L3 F P O — Tk . 8 iEx 4 nl
I EN classmethod () ME#RAIE.
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3.3 BB EBR

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

Bl R — R GEE N AttributeError B TypeError),

P AR 1R None R X W EEAR T H . Blan, WiR—A2%_ icer () Bk None, NIZK
WARATAER, HIEXHHSEBEH iter ) ¥51 %4> TypeError (M AEMIEE_ getitem ().

AESE PR AR Py BT A 28, AR EE B — i L G SE PR B T Rl R S ok U 24 A 7 L. 3l
an, FRECAN TR ERVEX T R L e R U2k B, EERIY) T et Ve A B o GRX A Dl i — A~ 5L 43
& W3C 1SR XT SR B ) NodeList 1. )

3.3.1 EXEH

object.__new__ (cls[, ])

PRI AR cls RIGHEBl. __new_ () 22— EESTIE (25501 BT MR 2 b)),
BRI R EOIITE RN E SR RIS US B AN G 3kl G RITED
__new__ () WRIEHER A H R LB GEFE cls BISEH).

Typical implementations create a new instance of the class by invoking the superclass’s ___new___ () method
using super () .__new__ (cls[, ...]) withappropriate arguments and then modifying the newly created
instance as necessary before returning it.

W new () FEMIGEXT S R)BE AV H LB R BT —AS os fSEB, WIFFSEplng_inic ()
FERKPA __init_ (self[, ...]1) BYERXBARITA, Ho self Jf Lol eS8 5w sh
Kof G A 1 S SRR ]
WR new () FKR[El—A cls BSEB], WFFSEBIK__init () FEASHET.
__new__ () B FER ARV TTAERBAFE (B4 int, str 5 tuple) & il LB A @R . BEHES
TE H E ouZe il SR DAE & Hi 2B B A2
object.__init__ (self[, ])
TESEH GHAL_ new_ () $iRIEZ G, REVEAREZBIH . ESHSEEAIMEREENSE
AR —ANERWRAE  inic () F¥E, WHPFRAMRNRGE  inic () HiE, #siizst
HuE B DABRAR S0 28 i W R 1a 4k ;s BAN: super () .__init__ ([args...]).
BAXT R m__new_ () F_init_ () PMEMMESERE (H__new__ () A8, HHh__init_ ()
EHD, FrPA__init_ () REIFEHEER None, HWSTEZITHIG| & TypeError,
object.__del__ (self)
TESEBIRF A ST o IR AL aR st (NG ) . RN HEEEAE del () HiE,
MIEFTIRAE M EMRMAE_ del_ () ik, e sCHvE e DA AR S5 1 L2000 1 IR A7 B
_del_ () JFIERTRA (EARHERD B — AN SE B i3T5 | R R AN . XRS5 £ 4.
_del () RTEEAE T BT SRR A S PR B R A 2 ARSI E R 4RI CPython SEEL A
SR
Y IRREASR A SO AR AE IR ] del_ () k.

2 __hash__(),__iter (), _reversed__ () PAR__ contains__ () FFEEXM AR, HATEANST| .k TypeError,
AT AR None JEF N TTE XS L4 T A R E X — 55
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flk: del x JFA BRI x._del__ () — AI% 208 x 095 0 HHEOR—, 1522t = 19511
AU BB

CPython implementation detail: It is possible for a reference cycle to prevent the reference count of an object
from going to zero. In this case, the cycle will be later detected and deleted by the cyclic garbage collector. A
common cause of reference cycles is when an exception has been caught in a local variable. The frame’s locals then
reference the exception, which references its own traceback, which references the locals of all frames caught in the
traceback.

S U
gc B SOk .

Bl T __del () FEMEPLRLCNHE, TR AR S R 2, Bl
FIEl— A3 sys.stderr., 45H:

o __del () "AEALEAMSBAATI RN, Wk AEESARERA. MR __del () FHE
BRI AP AE RO, W RE S AR PER, BIATZBHIRC SO IAT__del () Wi
(MTIE/RE

o del () W[DAFEFERERS P BEWAT. L, BRI SRR (8 )
A BEC B MBR B A None . Python £ Rk 56 il B A e v 44 FR DAERAS T R ZedT 3k 19 42 Ry 748
T g b4 SR As B AR EARAEE T b 28 4 R B RIE 1 H , XA B PR S AR
T del () FIERABAIRATH .

object.__repr__ (self)
Hi repr () BB DA — DX RE) B TR WEPRATRE, X R — 20
Python ik, FEHT R EHHAMFEIERXSR (RZAE LS. ARIXATTRE, W& E g
A <...some useful description...> WFFrE. REELTZE—NFREN S WRER—4
REXLT _repr  ()MHREN _str (), WEREZRMEOR “IEIERX” FAFRRREHL 2l
M_repr__ ().
WA FEFEG A T, PR FR RN A E FEEE BB SCRREZEM .
object.__str__ (self)
il str(object) ARNEMRE format () Fl print () M AR —XRAY “HAFIEA" sitgX
R FAFER IR RIEAAUN A FAFHR G
Wik Hobject. _repr () BIARRBAET __str_ () HAHUPLRE—AH R Python Fika{:
A DA S (S B MR A (E S
WERA object g XMBALI LA object . repr. ().
object.__bytes__ (self)
i bytes P PAZE B— X RAGFITERFIR . KWV %R M —4> bytes X5,
object.__format___ (self, format_spec)

WL format () WEREL. PR, % XLF S F @i BsRMEPAK str. format () J7yETE H PAA AL
—AXIG “HERA” FARFHRFRIR . format_spec ZHCR G g IR IR FAFER o format_spec
BRI R SE format_ () WIZRBIYLER), AN REZERS SRS T LA N E A,
R AR AR 2L BRI B

5% formatspec | bR X ALTEE A .
R [EE DTN — A PR GR
TE 3.4 JUHEEL: object LRy _ format_ JyE WA S AMEMHESF4F, Rre51 %k —4 TypeError.
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IE 3.7 R B object._ format_ (x, '') MAEZEHE T str(x) MAFZ format (str (x),
"o

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq_ _ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other

object.__ge__ (self, other

)
)
PA_ESXSERIRR N <8 HAR” Tk IBBAT S SONEARRRIN R R R AR x<y P .1t (y) . x<=y

PWHx.__le_ (y).x==yJilx._eq_(y).x!'=y Wl x._ne_ (v). x>yl x._gt__(y).
x>=y W x._ge__(y).

WRIE E S BOTA MM SERL, & RO ¥E ] B 2R [BEABIX} 42 Not Implemented. i fBR A,
N LB 45k ] False B True. ANidschr FaxXse)yyEn] DUR EEE(E, HIHE gz B 25
FFARAEAW (FIanfER 1€ 15480 2544), Python 2% F iR [FHETEH bool () PAE L5 R A HIL K.

BN O T, object Mt H is KM _eq (), IH 7 & 458 N IR AE R M
NotImplemented: True if x is y else NotImplemented. % T_ ne (), BRIASFHIE
% eq () HWEREU, BRIEL R N NotImplemented., K IaBAFZ [ A HAMRE X &
SCERIASEIL; BN, (x<y or x==y) NEHFAEKE x<=y. ERIFHPRZE 4L RHFEAE, &

%% functools.total_ordering ().

AR __hash__ () WMKBIE, TAFEIENT SR B E CHBGERE ATV T S i hashable Xt 4R N}
PR — L,

RS EIF A XSRS ERA (FELEA SR LR BB SBER R ) w1t ()
Mgt () HRAXMBWRSS, _1e () F_ge_ () B RAXMBFWRSE, M_eq () Fl_ne_ ()
MREATH R SST. WA EVER RN, BABRAERE R A e A B ) 3 T
e, MR SEe A B E R S s, A5 MR JeBe B A B BB i . B TR S5

object.__hash___ (self)

SR EERK hash () AR A 00 BB IEFTHRIE, R TIAR IR KIEIT set . frozenset L
B dict. _hash () WGEI— R, e Hoke s AR T R RS LA
A BRI 5 B AT A TS AL PR 7 (IR 2, IR T R4 JE4L3 R
WCAUOA T . I

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

#il: hash () MN—PXREEXM__hash_ () FFiEREMEPEECN Py_ssize_t BIR/N. il
HOA 64 (LFHN 8 FY, A 32 (UMEN 4 T . WER—ARIRI__hash () ATEAIFSLR /M)
i EEAT HARAE, TSR ORGAE A T SRR I TESE . R — R R BT A2 python —c

"import sys; print(sys.hash_info.width)",

WR—AREEEL __eq () FiE, BLAWANIZE X __hash__ () #4E; MREEXLT _eq ()
HEAE L __hash_ (), WHSLFREA TP A ERTS A LRI R8T AT 5 IF 523
T__eq () F¥E, WMIRMNAZSEH._ hash (), NPT AEE ) SEBLER AU WS A 45 2 AN ATAR Y (4
WX RI M FAEAEBE, BRATAR A AR ) .

FFE XHIRBOAT A __eq () FI__hash__ () ik HAENSEMNE (ACBR) HRDE

AHHEE, HH x.__hash__ () BRE—MEYPEAIRLE x == v FIBEKRE x is vy H hash (x)
== hash(y).

—ANRIMBREET  eq () HIEAEX __hash () MEKH hash () BRa{HLE N None, 24
—NKM__hash () J7{EN None W}, %M SEBIIFAE— DEF 2R PR B A i IE Wb s | &
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TypeError, HEYEKM isinstance (obj, collections.abc.Hashable) WgiiERaHH 5 R
RABREAE.

WR—ANFEHT __eq () WRFELLHE B LKW __hash () LB, WLAZHE % E _ hash_
= <ParentClass>._ hash__ REAHEHERS .

WR—ARHEE_ eq () WRTERRMA LR, MWW IZERE LS __hash_ = None,—
ANAENLT__hash_ () PANERHET| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) ¥ AR PTG F X142

I EBOAIEOLR, str il bytes XFRIW_ hash () (HXHH-— DA REALE <. 2K
BEATE—A 5§l Python HERE th & RHFAA , (HEAIHELE EIIZTTHY Python [H] 2 R Tl o
This is intended to provide protection against a denial-of-service caused by carefully chosen inputs that ex-

ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A 2 A SE AR UUF . Python WA BRAIEX MIF A Sy (BHETE 32 (71 64 {7
i A —E ) .

5 I, PYTHONHASHSEED.

e 3.3 e BN E I WE A AL .
object.__bool__ (self)

YA 8 07 3 DA S8 B ELAEAS I DA S LAY bool (O #AF; BR[| False B True. WIRARE XL
Tk, MBI WM __1en () HAEHIR [ IERE RN A ZIE N E IR KB E
M len_ () WAREN__bool () MAHITA LHINBEENE.

3.3.2 HEXLRLiAE
A PARE SCT A7 iR HE RSB (x . name BEH . IRICEOMER) RS L.

object.__getattr__ (self, name)

LENEMETTRIEE| & AttributeError M RIEIHHE M (WTRERWA__getattribute_ () W
T name RIg—ALBIEMESK self W AMPHEMEME| L T AttributeError; & &X name
P JEME A _gec_ () WEIE T AttributeError), HWHEN MIRE (FKFH) BHEESIRG K

—/~ AttributeError {45,

R MR E RS EFEHRAN, _ getattr () SIASBIM . (XREAE__getattr ()
Ml__setattr () ZABGEEERAXSFRME. ) X TROCRB W2 B A X 3B 1
Wi getattr () FFICyE VTR LHI HAMEE. BEHEE DX T EGIAS Sk U, RN U 7E L
JaE M - ML R AT (T2 38 O A B HoAth X 52 ) e v] DAL B i e e sl 152 5 R
M__getattribute__ () JiE T fEEIEIRBOS @D A 56 A4 HIAL ) I
object.__getattribute__ (self, name)

BU ¥ 2 045 1wl R B DA S B RSBl J@ Mk i v i) . QIR ZRIE E LT __getattr_ (), WJE#H
AWM, BRAE_getattribute_ () BXMBAEHZF KT AttributeError, M
W4 (R EI) BHEESZS] & —A AttributeError &, b T kR I T T TG BR B
I, HSE N A% SR T B A R 2 AR B R ORI B Ir R AR g, A0 object.

__getattribute__ (self, name),

Frilis B IEAEAE A T R A T B A B R R S U T A 5 SRR 1 D0 T AR IR VR I T RE 29
B, SR ® &R
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5k —A HHit 9 object . __getattr__, PS4 oby, name.
object.__setattr__ (self, name, value)
W EAE—AN B R DR T XA S BURIEE LR (BRRHEARAA RN SE B 78 ) . name
JRIEAATR, value SR JEPERIE
WK setattr () MERMELE LB, BVZRAFEAELLE, Bl object.

__setattr_ (self, name, value),

gl & — FitE: object .__setattr_ , iS4 obj, name, value,
object.__delattr__ (self, name)

KT __setattr_ () EHAEMAMERTTAEIE. HOTENVIZMAE del obj . name XF T XX R4
S A L

5l & —A~ #Hil% 4 object.__delattr_ , [fiHiZ4( obj, name.

object.__dir__ (self)

BIHESAEM X R dir () WEERA . R IEHELAT— P8 dir () SALRER PSSy
F)FEFF R HHEF -

B R R

FRRSAR __getattr_ Ml __dir_ iSA[9HIR A & ONEHEER TR . BRHUZRN __getattr_ PR
BN M52 — A28, AT N4, HiRETELE RS S] & — 1 AttributeError. 15T
IEFEAERKobject . _getattribute () RTEBHXT R HBNFENEM, W __getattr_ SFERR
E@Edict_ ik, RFFIR ST %4 AttributeError. QIRFKT], B PABMES B IR W 45
RIE.

?i};g &gmﬁgfiﬁéﬂﬁ@ﬁéﬁﬂﬁE*%ﬁﬁﬁﬁ%EPﬂiﬁl‘rﬂ@%ﬂ@??@%ﬁ?ﬁu o DRI RATAE
TR AR dir () A

TN F o SR (RE BRI B SR , WA 1 __class_ @HRE N
—/~ types.ModuleType T35, Flan:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose {self._ name__ }'

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

super () .__setattr__ (attr, wvalue)

sys.modules|[_ name ]. class = VerboseModule

Feil: SR _ getattr_ FIBCEMIRE _ class_ H&Bmfl @ iEEE AR - &
HEYF R A RS R (A 1 N A AR i i 1 W e JRy 7 5 T ) AR Z AR o

TE 3.5 R __class__ BEHBCHTTE .,

3.7 BihRE: __getattr__ Ml __dir__ HiEM:.

S

PEP 562 - il _ getattr__ fl __dir__ i TR _ _getattr_ fl__dir__ ER¥L
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ScHl R 2%

PAF T EALS— NMEAZ A2 (FRR Hik

IRAR I IAE I A 35 R A Egekpy i drh

AR e P ) 4 Y TR

object.__get__ (self, instance, owner=None)
VA BE 5 ¥R ARBUT A = 2 E . (g ) S0z Znsepli @bt (SEpE M) . nlER owner
SRR A F2M instance 298 R R EYERI LG, ansidid owner Seiji ) J@PEN]R ] None
BT 2R MBS B A R e 2 5 % AttributeError .
PEP 252 488 get_ () A —Z2 - ASEI T AXTS . Python H B P B AR S e IS &
s AHAZ, FRUess =0y T AW EBORUATT A S4L. Python H 51 getattribute () SEILE
RSEATINSE, TR TN G kRt

object.__set__ (self, instance, value)

PR LT ¥R ABLE instance $8 5 1) FTAT & 200 S Bl 4 @ A B (L value .
TR, BI__set__ () #i__delete () SFHBARAM “KHRIAR". HERAIHS A 45

HRK) MIOIR T —A PTA & A Sl (%
)o TELAT/RGIH, “JRIE” /IR MM ITAHR __dict__

object.__delete__ (self, instance)
P 5 AR instance $5 & W IR & 280 S B SR 1 -

JEPE __objclass__ 2 inspect BIRMREENHEE N G E UIITER S (IR BCE LB IEA B T 308K
JEYERZATIRINAT) o XTI IR GOR YL, B R AR W B s SRR — R R (B138) Iy sEpilfE
HE—MALESE (HI0, CPython £ 5L T C iR gh e Jr kil B ILE ) -

A R ES

RPULR, st B “90EiTN” XIS E s, HIE MU B AR g8 P s i 3 B
_get__ (), _set__ () fl__delete_ (), TR —PXEE LT ALFEFILE D, Bk
J& PE T M) BRAA AT R N — AN R e rp R, R E R B . B, a.x A RIS M a.
_dict__['x'] VR, RGR type(a) .__dict__ ['x'], #HEFEMKKER type (a) W EHEE, N
HHETT,

HiE, WARILBAE R E LT HNR A ER XS, W] Python 1 58 <> T2k BRINAT M -4 1 A B I F ik
PRV . DX EAR R A A S IR BRI AR I RE SR IR g 12 S Al v 1 R D E o

TR BB IR SR 0E a . x. SEALE UK a i 2

B fc A B AN i L O R P B AR — Ml AR VR x.__get_ (a) .
TP ARG B DX LB, a.x SBESRNT: type(a) .__dict__['x'].__get_ (a,

type(a)).
R R ER] NI, A x 2P A.__dict__['x'].__get_ (None, A).
Y8 A dotted lookup such as super (A, a) .xsearchesa.__class__.__mro__ forabase class B following
Aandthenreturns B.__dict__ ['x'].__get__ (a, A).If nota descriptor, x is returned unchanged.
WTSEBIGEE, AR AER IR R Se I T TR iR SR vk . — MR T AE L get_ (),
__set__ () Ml_delete_ () PMEEHEG. WREEHEX __get__ (), Wi JEERRR FHE AR5

H 5, BRAR S0 sLp) s G  N f JE . R eE LT __set__ () Al/E, __delete_ (), W
BRABIERRES: R EFIANERR E X, WE R AEEdEid gy . EH, BdEid s & F i L
_get__ () Ml_set__ (), MIAEEHEFALSMNINAE __get_ () H¥E. X T _get__ () Ml _set__()
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(FI/s __delete_ () YIRS B2 2 BB HIF M AR E Lo 520, RO i AT i 5
1 i 3

Python 7% (fU4EH @staticmethod Ml @classmethod BRI ) HIE/E A AEBIRHHAZE L SL Y.
R, S n] DAER 8 CRITE B ¥k o 3K SR BRSS9 A5 M R S A Ho At SE BN —FERIA T

property () ERBURAAEIEREIA R LI . H IS B BE BB AT

__slots___

_slots__ FRVFFRATT U Hb FS B0 A 5L (AN e JE@PE) P A5 Ik _ dict_ FI __weakref__ (BRAERZAE
__slots__ Wi s H A I B AR AR T . )

N __dict WIPARZEE S E . BYEA R a5 3] B4 Tt
object.__slots__

AR AR FAFER . TR Bk SL 16 B 28 5 4 U AP R T 91 . _slots__ 22
PR AS B B 2 R FFELIE B 2 AR LB B# _dict_ F1_ weakref .

{Ef __slots__ B EEIN

o MUK H DA _slots__ BIZEMF, LB __dict_ Ml __weakref__ JEMEREEIE W IIAY .

o WA __dict_ ARh, SEBIMAREL RAE _slots__ 5 LRSI AL RIR(E . 2l — ARSI AL
BAMEARFT] % AttributeError, WURTGEEANSHILH AR, WENF ' __dict__ ' IMAZIHE
_slots__ PRI FATHR A1

o WRKRGHA LB E _ weakref A5 &, WIE LT __slors__ BAFEA LR HESLFIRY 5 5] Fl . iR
TELETEEIH, WER '__weakref_ ' MIAFIFE _slots__ R BARFAFHRFFHIH

o _ slots__JRil L AR A AN A L S AEREG S . L, B MEARERE R s slors_
TE S SE A S E BONE S BN, E P2 s iR g I E .

o _ slots__ FRBRVE AN HIR T LB FEREP RN _sloss__ FEHF R [EMETH. A, +
FAT Tk dict B _weakref  BAFE L X T _slots (4 (L4 (EGT Mo i
K)o

o GNR—ANE LN EAE A WA E S, W R A SL B AR B R R AT ) (BRARE
HIMN LR AR ) o XS EASFETF & LA MARE Lo AT BES U IN—AB 1E UL B
ROREE

o AERW) _slors_ ANIEHTIRAEH “RIARRKEE” NEZRAFIU int, bytes fl tuple FIRAZK.

o ATATAEFAFER W iterable FF AT AREIRAE LS __slots__,

o WERRMH A FHRE _sloss_ WRAH, WHZTF I RGO VERE L2 PR S (E w8 K A4S
JETEFLHLRE A inspect . getdoc () THFHFE and displayed in the output of help () % H o IR SC
B

o _ class__ WRAEAHEW DR HA RN _slors__ W&l e .

o WA 2NN ZEMRMGET N, (BTN R EE AR R (At R R
BN R) —— 5| % TypeError,

o G Kgiterator J1T _slors__ W& Rz ik R AR A ME AN B —Ndescripror. {H)&, _slots__ J@YERFR—
DAL .
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3.3.3 BENKEIE

M ADRYR S — DR, SEXNLEEMM__init_subclass (). XFE, SS9 5 21
FAT NIRRT RE. X 53R Midn AR B U KRG, H2E3Mi8% A8 m w017 N MR g 25, T
__init_subclass__ WHAEMT & L Tl BRI RIEARKMN 7.
classmethod object.__init_subclass__ (cls)
MTESIRAE TN Bt SR o cls RER AT 7280 WRE O— Al Sk, ok
Rl e 2
AN HENXBFESH WAL S XL __init_subclass__. H T 5 H Al ]
__init_subclass__ MIRHZ, N YMRIETHEE LRI S XEF SR IREEESE, i

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

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

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

il JURPLR metaclass KUY ERBPLH LR, HFASH L __init_subclass__ 5%
B brgoek (MAERARER) hEd type (cls) i

3.6 BRI HE.

B—RPAEN, type. _new_ () RFHMILEIFXIFWAH__set_name__ () B THRIXTR AT
¥

object.__set_name__ (self, owner, name)
TEFTA #2E owner BRI ET B ZAH . X4 EIRIE L1 IR name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

WA SRR A R B2 Gl T, __set_name_ () FEASHZNEM . WHLE, WRAE
WM set_name  ():

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

HHS WA LA %,
3.6 BRI HE.
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pIvES

AL T, KM type () KWEW. KA DHH M4 S HNHIAT, KL SHREBHE F
type (name, bases, namespace) 4ERE.

KA AR E AT TR A metaclass REFSE, SOl HR NS ISHIIA ISE#HTE
file ZELAR/RBIH, MyClass fl MySubclass #i& Meta H5EHi:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

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

* f##T MRO % H ;

o WfE G MY TT

o MR N

o PATFEE;

. BIELXR.

fi#tt MRO % H

WERAEISE P B type MBI, WU __mro_entries_ JyiANfHIHATERE, L F|4,
Ribf, B PARUGE A S EATIA N . 7R AR [0 2 T H AR QLR Jed T AR =S,
TE RN DU T AR 2R B 22 s

UL
PEP 560 - X} typing A1z BB RAZ 0 S FE

HEE LR TTH
K —ANFE5E SO E T 24 Y TCISR RS DA HL:
o ARPCAEL HEA BERE R, WEH type ()
o MR RAOCEM H R oE type () BSEBI, WIHSBCEB S
o ARG A type () BSEBIVERRATCE, BURESCTHESE, WM FATIRAERITE.

RITIRAER IR BAITER L (WRAG) AR IEER LRI LE (B type (cls) ) Wikl
EIRAEI TNy BT A I SR SO — AT RAL WA — MR ST BT AR AR, W SO N

HHH TypeError,
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EEXGaTE

*E'@%ZETJ\_J:‘IEI’Uﬁﬁ AR AT R a4 S 0] . WERICERA __prepare_ J&M:, BXFPA namespace
= metaclass._ prepare__(name, bases, **kwds) WIER MR (Hrb 0 SR AEAE AT %5 4 3¢ flt =7
ZH, WINRHEE ). __prepare_ AN Y@Ll X% . __prepare__ PRI a4 252
BB __new__, {H2 i 2N A A B I % a4 25 (R ks DL B — N0 dict i

WRITCRWAH __prepare_ J@ME, W = mRRIIRIL A — 2 A 7L .
S
PEP 3115 - Python 3000 "/¥j5C3 5| A _ _prepare_ a4 aS[a)4 1

TS ES

EFIKREPL (ZITF) exec(body, globals(), namespace) WEXGHIAT. HEIHHE exec () I
%%EE/J%'J;?%%EXZ{%? PR, ANEVE RS A e R (RFEEAT %) SRR B 4RI RoNBAE
H

B2, BPEEY20E SR E T REL TR, FERNERE L BV LA B R E 2R E e L4
PR *ﬁrngﬁ% LB —NTES B EoR VTN, BB T — 7 A i e =K A
__class__F|H

BIEEAIIR
— HPSTR F s BB 20544 2500), $E S8 ] metaclass (name, bases, namespace, **kwds)
BTG (LALR BN BT S E 55 A __prepare_ BYHHE).

WRLEE P AEITESIN T __class__ B super, A%@XT%xLL%?"%%Iﬁ/TE’J super (
__class__ Jrg| M, iXJe g i B Q0 p R a5 . X F 2 H0E (1) super ( %E@%
QFEE%?WT}%VE% IR E RIS, T 2B T 24w EI‘J%ﬁiﬁﬂmu%%ﬂﬁ%ﬁé%ﬁ%%%*/l\i}ﬁ
RARTREY -

CPython implementation detail: £ CPython 3.6 7 JGH AT, _ class__ FICEVERNE M4 23
__classcell_ FH#EHITE. QRLATE, BN FE#%L% type. _new_ A, PAEREIEHfM
VA% . QRNIXFEL, 7E Python 3.8 Hiff5| % RuntimeError,

L HBARICE type, BCEARMRASTAM type. _new_ GRS, PATHISMY H E P HRAFEA
FRIERF G 2 A AL

1) type.__new_ FYERWELMGATEINIIAE LT __set_name__ () FiEWIJEME:;
2) XU set_name_ JyYERFFET BT A RANFE E 1 @ MR TR Y 44 FR UEA TR
3) FEH T EMRAT I b e W B AR PV inic subclass_ () #F .

XX EORZ )G, EXPHEREEIEISE ORISR (WERAMITE) , BB RIHE D E 2 AL
e 2 Ry 44 251 o

Yilid type. __new__ QIE—ANHEN, $ROCLAME N a4 25 RITE S0 G SO 2] — S8 A PRt
ZFEXGR . AR RIAGRE T N, JEEMNBCHEXNRE __dict_ J@E.

Z 0
PEP 3135 - it R iy __class__ U5 H
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TR

JCRMBAEE I ARR) iz, Cad W R EREeE. BB, HOed. A&, AR,
B HEZRDA K H SR BIUE /R 24745

334 HEXSEHIRFREE

PN R TS, isinstance () #l issubclass () NEREPIZIATH.

Frlit, Tt abc.ABCMeta SEHL T IXBET R DARE Ui G HEZE (ABC) {12 “REHLEESR” FmBE(E
BRA (WIRNERD), WiFHMh ABC 2.

class.__instancecheck__ (self, instance)

WIS instance RN class B)—A> (ELIZERIEHE) SeBNLR B E(E . A0E LT 0%, WS4 i

PAZZPL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true Q15 subclass N EN class (F)—4 (EREESkEEE) FRNLREEME. e LTk, W
2 FH PASEEE issubclass (subclass, class).

R VER AR BT R (O2) .. BNIARREIE N EAE LR PR E L. X 55T 56
B R T B R — 20, AR O T LB A B R 2.
S

PEP 3119 - 5| AfhZ LR pinshaediiR, @i instancecheck_ () Ml__subclasscheck__ () %€
fiil isinstance () fll issubclass () 178, MAMIIRERISIALE T %G S IS LA N A
(Z W, abc FiHr),

3.3.5 EHIZRIZRY

L AR ), ] Python I 7 5 S HRICR 2 A e— A generic type FEAESARA AL . BIA0, 1ist [int]
XRERIARTE T AR SR FR—A List A TCEY R int K5,

S

PEP 484 —8RUfi¢ /41 Python ] T BUARE R HESE

ZHNARE FRIESAIZ I JERRT G SR

Generics, JI| /1 15 LiZ %A typing . Generic 7 KA SE B nI Y12 4T I YL SAL I RERIH SR AU 20 4%
I F gz 2R SO

— Al AT LT RIIRIIETTE __class_getitem () WA BERUEZSAL.
classmethod object.__class_getitem__ (cls, key)
M key ZHHRE R RALR A — DR Z PR L T XA

A g X, __class_getitem_ () & HINMCHET¥E. Bk, MEHE LS A OZHH
@classmethod 34,
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__class_getitem _ gjBiY

__class_getitem__ () BJHBRARERZZRANBITI ES A A J5 (R SO £ 2 42 7 .

BSE BT PATE 12 4T I B 2 A0 I ] ol i S JE B AG A B B I B Sz B 2K, )EHFT”J:‘I/J\E
WT__class_getitem () WIFRHERER YRR, Bie M typing.Generic 487K, XMRIMAH

_ class_getitem__ () 3£,

PRIEEASMI R FI__class_getitem () HE LB RETCIARLER = J7 AU AL 4% W0 mypy FTEiLfE .
ABBAEALAZE B TRAFR MY H B __class_getitem ().

__class_getitem _ 5 __ getitem__

WH, M S8 AR I — X R ST AEIRAT R IR P e L _getitem () SEBI¥E. Ait, qnsf
BB X R AR B2 — 2, WRRBRTH__class_getitem () FH¥k. __class_getitem__ ()
QAR E e S, R 243% [B]—> GenericAlias XJ42 .

i fexpression obj [x] KB, Python MEREAS 2Bl N X LR L REAR A E B AW H__getitem () if

{%__class_getltenL_().

from inspect import isclass

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

class_of_obj = type (obj)

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

if hasattr(class_of_obj, '__ _getitem_'):
return class_of_obj._ _getitem__ (obj, x)
# Else, 1f obj 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"

)

1E Python H1, Frf 2 A St @ HA2Rpg et . — NI E ISR %I Wmeraclass, 3 H R Z BRI
type BIYERNENINICE. type WHE N __getitem (), XREWRE list[int],dict[str, float]
Ml tuple[str, bytes] XFEFEIXARFFE class _getitem () #EFH:

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

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

>>> # "list[int]" calls "list.__class_getitem__ (int)"

>>> list[int]

list[int]

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

(FIakss)
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(£ 50

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

SR, WER—ARFTEXT __getitem () HENICE, WHHBGZIEATEESEORRMAT N . XI7HY
— AT AT ATE enum B R E):

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem___

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

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S

PEP 560 - % typing B RZ BI04 N4 class getitem (), 35 B4 I 78 ] i} 2 5 5
_ class_getitem__ () MAE__getitem__ () #IHH

3.3.6 #E#ITTEAMR

object.__call__ self[ args... ]

W ESTESELFIVE A — R B “RR” wHgaR A WifeE X TiehE, W x (argl, arg2, ...)
KRBT E M type (x) .__call_ (x, argl, ...).

3.3.7 RHlEH/AE

RIDASE SCR A RSB M S . W IIEHE T 520 (0 7Rk o) siFek it (A0 F54), (Hda RN
HAWTE XA H0 LA B R T 2 BUR AL s W (A [ 2 A AT 7 9 S () BRI Ry e
kIFH 0 <= k < NHH N ZFHE slice WERMKE, EAEXTHRENEE. oM e EuGaEmgH
{ keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PA K
update ( %‘Fﬁ%, BT RIS Python FYARME F S4TGB HAh collections . abe BRAL T —4
MutableMapping abstract base class DMERJEH__getitem_ (), __setitem _(),__delitem__ () Fl
keys () HBMEARERGENFTZTH I AIZTFHENVRE append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ZE ¥, Witk Python fbRiE 1ist MRIAKE. &5,
75 2R AL I“LLEXTjC%”JLkB’J_add (), __radd (), __iadd (), _mul__ (), __rmul__ ()
M imul () SFJFPRSEEMNE (FPHEE) Rk (FREKE ) BATANE CHABEUEZEHAT. Wbtz
W RTINS contains () HEAARVFR RS in B8R T, in MY R
S XTSRS SRR A S ANEEI RPN ERSE I iter () JrEDARVFRIROIIE LA
A A E s AT, diter () WMIEARAGEE: XTFES, MRS R A .

object._ len__(self)

PR ASC B B R A Len O o BAZIRPIRFGIREE, PA—A> >= 0 BEEOR. Mo, WR—4
MRAEN__bool () ﬁ?“&ﬁﬁ,ﬁi_len_ () JrRIEME %, WIHEA RIS A S P IR .
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CPython implementation detail: 7 CPython #, FRKFfH AN sys.maxsize, WREKE KT sys.
maxsize N BESEREPE (BN 1len () W RE 5] & OverflowError. Bl it B AR M KBy k5] &
OverflowError, WHRUFEL _ bool () Jik.

object._ length_hint__ (self)

T M A operator. length_hint () o Wi%iR X GAK ERfEHHE (TRERTE8/h T
LFR ) o RN —A >= 0 BB RE{EWRA AN NotInplemented, X AWML
__length_hint_ JFYRSEAMNFIER—FALEL. WOVELRE RN TILIERE, HAZSRIER T .

3.4 BRI HE.

ik U@ TR = AR TIIRASE . PAT AR A

’a[l:Z] = Db

KNG R

’a[slice(l, 2, None)] =D

HoAbFZ A AR . W& 229 )7 BB 2 A None £h4x,

object.__getitem__ (self, key)

P RASEEL self [key] BUARST. X Fsequence ZE8, e N A EEARIYI A MR . THHER 7
RS (AR R W sequence RBL) NRPIRMERUOBE T __getitem () Ji¥k. WA key RA
RIEHf, MK51% TypeError; WA FFFIRG LN E VAN (TESEFT AR O8R5 | W RR IR
ZJg), W45 % IndexError, X Fmapping KB, WIR key AT (ATERAFH) , W45 %

KeyError,

ik for MREMEA NIRRT IN ST IndexError DA IERHIAS NI 51 A 454

& 1 Wil B — A class W), W] g 2 ] M ¥R K ¥i__class_getitem () 1M A 42
__getitem_ (). WEZ__class_getitem__ 5 _ getitem__ | fETEN .

object.__setitem__ (self, key, value)
P BT EASC L self [key) RMH. HEHIE_ getitem () M. MR IHILTTIEN %
AR T T B e VR AL T S U B S I B, SR P8 SRV T RO ) . IR key (RS 1HY
FENY _ getitem () JrERYTEILAHIA .

object.__delitem__ (self, key)
P MIT IR A self [key] HYMIER. HREFIE__getitem () M. AXRLIHMITIE
WAZA R T 7% LW R R, SR F A AR BRICER R ANIEWIY key (AT K 1 57 WY
5__getitem__ () FEREOLAAIA
object.__missing__ (self, key)
Wik dict._getitem () FEFRAEN T LA B DASEBE dict 72K self [key].
object.__iter___ (self)

IR AR BN — D Bl irerator WAL T o L7 IR 23R [0 — B IE A 4, BT AR 28
T I AR RPATIEN . RTB, ER 24X AT
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object.__reversed__ (self)

W (WERAFAE) 2% reversed () NERECR I DASEILI 548 . B WY 2438 [l —N 8 DA P 14
A BRI X R E LT 5 .
TR AR reversed () Ik, W reversed () WEBRECH GRS ESL (_len ()
M__getitem _ ())o ZREFFHIPBUAINI G M ANAERESFE ML L reversed () i) S8 B S0
SCEBT AL reversed () HiE.
WRARHEEATF (in Mlnot  1n) MH AXT BT B EARH HOREI . Ak, 2205 n] DAFRAEPA R 4E
R EH R A RCRI S, R ER X G ] R 4 .
object.__contains__ (self, item)
TR I ¥ DASE IS A B B4 . AR item 2 self W AN B3R [ BL, 75 SR AR . Xo) T e 2
S ARG N 7 2 R S 114 A T S i B RT
WFAREN _contains__ () PIRG, BUARMRFEeszisiEst iter () TR, RIS
M__getitem () WIHXFIERYML, SHEZ 554 P oyta 3o,

3.3.8 E{FFRE

T SCAF B RTS8 R PRI AR (DI BN BB T AL R FTxt B 1y
object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul___ (self, other)
object.__truediv__ (self, other)
object.__floordiv__ (self, other)
object.__mod___ (self, other)

object .__divmod___ (self, other)
object.__pow___ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__oxr__ (self, other)

These methods are called to implement the binary arithmetic operations (+, —, *, @, /, //, %, divmod (), pow (),
**x <<, >> &, ~, |). For instance, to evaluate the expression x + vy, where x is an instance of a class that has
an___add__ () method, type (x) .__add__ (x, y) iscalled. The _divmod _ () method should be the
equivalent tousing ___floordiv.__ () and __mod__ (); it should not be related to ___truediv__ (). Note
that __pow__ () should be defined to accept an optional third argument if the ternary version of the built-in
pow () function is to be supported.

MR LTI R HE— DA S SISt T2, EN%iR I Not Implemented.
object.__radd__ (self, other)

object.__rsub___ (self, other)

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

object.

.__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)

These methods are called to implement the binary arithmetic operations (+, -, *, @, /, //, %, divmod (), pow (),
** <<, >> &, 7, | ) with reflected (swapped) operands. These functions are only called if the left operand does
not support the corresponding operation® and the operands are of different types.* For instance, to evaluate the ex-
pression x — vy, where yis an instance of a class thathasan ___rsub__ () method, type (y) .__rsub__ (y,
x) iscalled if type (x) .__sub__ (x, vy) returns Notlmplemented.

LR =0 pow O HASZAXIAM__rpow__ () (B3R HFEHMN & KL 52 7%) .

ik SR AIRIERBCRAUN A AR RCR R — 12K, Hx PR it T is B SO ok, Wy

VRS TSR AR SO BB T . AT R AT fe e 12 AR S R B 3 AT

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)

WX T VER LY REARE (+=, —=, *=, €=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, | =), Xy
VENZ R T B B HRAE (B self) R I ZER (G5 R NZE I AR ATTH self) . WRIEA T K9 e
S, M AT R AR FLE R . B, W x B HA iadd () FYERIZER—SEB,
M x += y#SMT x = x.__iadd__ (y). BRI x + v BRE—FEEEE x.__add__(y) Hl
y.__radd__(x). EREELT, PRRE T SECRTIHH IR (30 fag-augmented-assignment-tuple-

error), fHIKAT NS Fr F 2R Y — LGS 73 -

object
object
object

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

SRCH ORSR BIEEATCITIE, B IER Not Implemented. UISRARAR SR (1B 24 R R SR ik, A B 3E )y

5K None
4 RIS A A B R, AR ARIR B - BIAN__add_ () - RIBOM SN EEASB A, SO S IR SR A

PIs

IR 3 A T 28 A LR AR SR
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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)

JilFI 4 7Y DASS I operator . index () bAJ Python i BETHHLHFHT X St B B BON 5210 7 21
(BIAnY] Jr BGE A E R bin (), hex () Hl oct () BRED. FFAEMIARIECT X GUR T HACRA. 0
A ] — A HEH
WPRAREL __int__ (), __float () F__complex__ () WAHAAE RS int (), £loat () Fl
complex () ¥fEE N index_ ().

object.__round__ (self[, na’igits] )

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),

WR__int__ () B__index__ () BARPE LN ERE int O 2FEEZE_ trunc_ ().
T 3.11 [R5 The delegation of int () to_ trunc__ () is deprecated.

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)
S IS KBTI E RS0 with EAPRF 40 XN AR BMES] as A) i@ n B br,
WA T

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

WYEE__exit_ () HEAMNIZERG | KGE AR T, X2 HENTHIE.
S
PEP 343 - with” {4 Python with B4 ELTEHIA . ARG .
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3.3.10 EFIERRALE PR IESLH

AR R AR, B RVt i U S5, B0 case MyClass (x, vy) M 2ITAH,
AR MyClass fefit THRBISCRE . ZREM M IXARAIRIE, JATE L—A> _match_args__ J&TE.
object.__match_args___

RIAL RO AR A — P AR T MR T (G S M R, A0 B SRR
A KT SR, I __match_args__ WRIXTBAELE N KT . SRARILBIERSEN THRHB0N O .

265 S P8, W MyClass._ _match_args_ A ("left", "center", "right") N ZEIEFH case
MyClass (x, y) MM T case MyClass (left=x, center=y). g F =Mz F S50 552 W20 /)
T4T _march_args__ FITRIIEE: WREIERTEE, W2EEBEICEERF5] % TypeError,

3.10 Hrilse.
S
PEP 634 - £5ALBRILEL 47 ¢ Python mat ch i5/A] 1 HETEULH] o

3.3.11 B FEERK

X E LEKUE, R T AR B SR I SUPRIEAE HoE SCT R R AP I REIE AR AR IR, TR BESE
SAEMRIB T YA o ZAT e A T RIS &5 KRR .

>>> class C:

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

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

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

BEAT o8 1 e i S B AE A 38 S8 B R A N IR BT R X R S SE B LSRR BR D5 ¥R A__hash ()
%ﬂ_repr_i() o MR LTI B A R TR ARG R, WA E AT R 5 [ B AR
PR S R W

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

PAX AR T7 A IR 8 AR A ] — SR e T i i JaSEiRig I DA A E A SR ¥4
IS 83t S B 4 5 R o

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

True

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

BT T IER TS I 2 S AL S B E b, RARR AR RIS 28 getattribute. () J5
iR, BRAEXgRMI:
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>>> 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

PAIRIT R Geid getattribute () MLHIMARRERS PIRRIHE BE AR AL T R0 2], A I e
T;%&Eﬁ%%ﬁ%ﬁ ARG (RRIR I must WMBCEAEIN G H B EVATE IR 4 — B b AR Aot i
iR

3.4 thig
3.4.1 TERMR

awaitable W5 FELINT __await_ () Jiik. Masync def BREGREIAHFZAT % BT SRR S

$&1:: The generator iterator objects returned from generators decorated with t ypes.coroutine () are also await-
able, but they do not implement __await__ ().

object.__await__ (self)

Wh AR 8] —A~iterator . B 24 85 F S SE Blawaitable %%, B, asyncio.Future SZP T A
Hawait FEAMIHFE.

3.5 H I EE.
Z Y
PEP 492 T4 ] SR S 15 B
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3.4.2 HIEMR

WAZAT 2 JETawaitable W5 . PIERYPHAT AT AN __await () FFIEAHEERASE N . LRSI
FrHFaRm, BRI TI%K stopIteration, Mi%FHH value BIERFFHGRIEME. WRIESI KT &
H, BB NSRRI L. AN S BT | RGP stopIteration .

PR EA TEAE B, BT ARSI N A (B0 A w S-% R E 7 k). B2, SN
[, PREIFA B SRR,
TE 3.5.2 WUHEM: S RF— ML — K K55 & RuntimeError,

coroutine.send (value)

TR R Z FER AT WIR value *h None, IRAXSRAHU T HIFE__await () FRREREREIHT
—Iji, W value N A None, W HEHBILH FEMMEHEMERIN send () FHE, HEER (R
fl, StopIteration B 2HALTH) K5 FidXl _await () REMEIATIECHGE AR .

coroutine.throw (value)

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

TEMRENGI KA E R . R 2t SEOR MR ERE AR chrow () Tk, WERAFAEITS
R B, ZSF R GG . HEPR (RIEME, stopIteration BUZ2HANSFH) 5 F
WR__await () REUEHATIERBGERAAN . WERAZFFEARLEYME ABEEDR, W40 7

T 3.12 JiREE P The second signature (type[, valuel, traceback]]) is deprecated and may be removed in a future
version of Python.

coroutine.close ()

BT AR B H SR . MR MEPER, HOTR S B R IR A B EUDE R 1 R U
Wclose () ik, WMRAAEZETT L. REERTEHEAGIK GeneratorExit, MAFHHARZANEEH
Y. &G, WESPARICHEERIET, I ERAREES).

MRS GRIF B BB, i DA AR B AR R A B A

3.4.3 RILEK2E
FH R ENPAVEH: _ anext_ ETE R,
SEERII I fEasyne for BRI,

object.__aiter__ (self)
WAR [a]—A~ F 7 R EXTR

object.__anext__ (self)
WO ] —A T 3 R ok R AR A T — G2 R . MR RGN BA%Z5] % stopAsyncIteration
%1‘;&0

S A R — A7 Bl:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

(Rt
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(£ 50

raise StopAsynclteration
return val

3.5 B fE.
15 3.7 UG 7E Python 3.7 21, __aiter () WIPAIRIEI—A> 3T S 4525 ZIREGSRNT N 7 15 K35 .

M Python 3.7 74y, __aiter () WZIR[E—AFB R RGN R o R BLATH AR A1 F 350 TypeError
B

344 R LT EERE

FHETLERER ETUEZEM—F, BREBIEN __aenter Ml __aexit_ JrikiPEFdT.
S BRSO BRI Easyne with AR
object.__aenter__ (self)

TEXL ERMUT _enter (), UAMKBIZELAHREI—A T F T 2,
object.__aexit__ (self, exc_type, exc_value, traceback)

TEH X ERRT _exit (), (UARRKHEEMHURE—A T F 3 %,
Jeb 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 B fE.

&ix
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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,

* BRBUE X,

o IREZRR,

o QERAE—NRE T I, WERFRRAFRY B 47

- for ?fﬁ%%,

— after as in a with statement, except clause, except * clause, or in the as-pattern in structural pattern
matching,

47
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— TESSHREAVTIL H A A
e import &),

B3 from ... import * [ import IEMIHNEFTALE R ARIBERHE AT, B TR 4T
47 XA RELERLR A B .

del AR HAR B E—FgRE  (RARILSEPRIE SO FRIEE ) -
FEARME R ATE R S A TR BN A e SO RS b, B0 A TREBVZ S (Bl R AR .

R FRGEAE— MU R, MO AT R il Ae &, BRARA M nonlocal Mglobal. WIARAFRYE
SEERRIRG, WA R . (B B AR R BN Rl AR i SO & et . ) AR AR RAE—MUAS B
PR RIEHAFE S, Wh avEE,

BEAERL P SCA R B 44 B i £l DA TR 2 PR AT AL BT S7 AR 24 B 402

4.2.2 ZERHIRRHT

PR 3GE ST — MU E R BRIl W AR AR e ST — AN R AR i, A At S i AR R
URE SCR AT RS b IHAR s & 9 R S R 0T 6 S5 AT AT ACRS B, BRARA AP S AU
FIAT IR LRI A B E o

B DA SR, 2 h A& E MR AT o X — R B AT UL R B A X A ey
LATRNRIBLIRAY T

Y DEAFRTE AP, FF5] K NameError Jo. WER Y FIAEHECH £ AE L, HiZ4FRdg1m—
AR AR &, T IR RETE X 44 PRl O B 1 R 46 B R E (B, K522 5] K UnboundLocalError 7.
UnboundLocalError A NameError [J— P12,

R AR N LA R R A AR IRE B0, WA RIS A i 1244 BR8] XA A2 x4 i A A B
MG 24— AR E A AU B Y B I 0 2 S R . XA MRS A . Python it
IR, I ARVEAPRIRE SRR A A T RIS N AT AL B . — MR BR A JRy B AL T e i AR B
SCAH A A PRI RE B o -

W global AN BAE— AU S b, T SHZE ) BT 45 1 4 PRI (BT 2T B )2 i 44 45 A A X%
AARIPERITIH o AFRAERR 2= B2 R AT 4 24 25 10), At e S AR B R i) iy 44 25
], AR E A 25 A E) builtins BEHRA a4 250 . 4 Jriansd 23 & el R . WERARAEH AP HREI R E 4
PR, FHEERNEGH 20 global WA T AT XTI 44 BRI Z A o

global WA) 5 — U & AR 0 BA AR AV gk AR —A 3 28 S S S A g — 4
global 541, W% H AL RSP R 2 R AL i

nonlocal WA EFFAH I Y44 FRAE 0] 2 TR R 6 35 s M B0 40 AL B AR E A AR AFAE THE
iy 4 5 R AV PR3k P URFAE S 3R 5| & SyntaxError.

BRI SRR — R AR B S — A R SR 4 __main_ .

FE SR HRA R AL 4y exec () Tl eval () IISEUS A FRENT LR SCPRPREIRTT 0L 28 SO REE I
SE SCAFRIYATRAT TR AT o X LE5 | DR 155 (440 FRAEAT ML, (91 /R 2 AAE TR I 14 Rl As e S AE 4 R
AR . I a4 S 1R ISR R SR IE L. FES AR B o SO 24 PR 1 T Sk e FR i A2
R EARSY JEEIAR AR B - Xt AR R AR s 3k, PR B AT (8 e 51 11 05
IR XEIRE AT AR 2 R

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

a

class A:
b =
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4.23 HESBZT HFZRONIT
CPython implementation detail: f RN iZ4%fil _ builtins_ ., HUCREETLHMY . HP R
RN 4 S (B N % i mport builtins HAH NS SOz ) JE b

5= A PATAH IR Y N i 44 25 (0] SE B EoR il e e/t 4 S m P R A FK __builtins_
HRARFNN); XY — DT M (G — R 00T S A ) o BOAEOL T, M7
_ main_ EHedE, _ builtins_ ELEMNEREY builtins; SFE A HABAY PR, _ builtins_
& builtins B H S WFHP—D 514 .

424 5HEHMNRE
[T PR B 44 BRARATT 222 THEATI TS SR A o X TRk DA RAGHFFT B 42:

i =10

def f():
print (1)

i = 42

£

eval () fll exec () RREBCA N 58 BEIEHTT AL SRARRAT 44 B . 24 BT DATER 25 B4 Jes o bl 4 g iy 44 5 1)
PR, HE R T R ARG W A A S E T, M E 2R 2R T exec () fl eval () B%K
A RS HON R RS R <A AR AR E — a2, WE SRR .

43 BE

S e T T AR R I 42 o DR DA S AL B A DR At S 3 2 (R A — Py 20 e A DR 00 3 ) o7 1
TV, BT LA i B A e o A ] A TR e ) e 2R B R A QRS R A AR B 4L 32,
Python AT s SAEA I BE AT A R (PIINZAEABIRE) RS % 5% . Python BEfp il PAflid raise
ERRAHG K EN . FREAAMHREE cry . except IRFPRIGEN . RIEMM finally TAIMTHUH AR
EFHAN, BIFALHRE, et min 2 ks EH 2T .

Python Y4 IRAMIR HIAYZ “AAL” AL S A B nl AR R T A8, HHEsNZ kT, (B
AREAE SRR PEI AR MO Bt (ARl T2 BT EA S AU A BL)

Y ANFEGEERGAC TN, RS SA IR IIT, SRR AR, TCRR AL, B
HRRITEREIWIE R, BRI Y RA ol systemExit HRHE,

S Rl L BIAAR RN . except THISKIGIEBIRSARIESE: EHG LB REGZH BRI 3F 12
Ao SR AR, IR R AR RN

Frik: SHH SN2 Python APTIALAGTR Y . A28 T RETE Python THIEI B HUAS I A 8 5 b A B A, AN
IR B 2 WA R Has T ARG T A

TS FEmry 156 Ny IERRIRR D Keraise i &) NN raise IRRRIHEE .
! BRI T S A R TG (P TERL BB A I R T

43. BE 49
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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
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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).

£ 3.4 BUE M JUHARA AR find_spec () JFAFUT find_module (), FEIMEFM, ERH4kLn]
JIEAR S FHEE . AR SAE AR SR £ind_spec () WZEAMITE.

TE 3.10 fRE G S ARG find_module () MAER£5| &% ImportWarning,
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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'>

Fie B 1) Python ZFRGEERIN, XERE AT REL S AT, (HEXEE ERIBARGEN—DEARE. i/
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 .
REHAAR UL B H A8 5 T MRHOR B R e e AR A5 E

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 SAHEXBERREE

AL A0 I 18] AR SRR ) FUA L A SRR RO G X 2 Jm bk, FAE N B TR i 5e
i

It is strongly recommended that yourelyon ___spec__ and its attributes instead of any of the other individual attributes
listed below.

__name__
The __name___ attribute must be set to the fully qualified name of the module. This name is used to uniquely
identify the module in the import system.

__loader__

__loader__ JEMMAMIHEICN T A RGAM BRI AR R . X E2 T NA, ([Hin]
M RSN BT HINRE, BIAPRECRIPEE] N 2045 1) Bt o

It is strongly recommended that you rely on ___spec___ instead instead of this attribute.

TE 3.12 fiUHE P The value of ___1oader__is expected to be the same as __spec___.loader. The use of
__loader___is deprecated and slated for removal in Python 3.14.

__package_
The module’s __package___ attribute may be set. Its value must be a string, but it can be the same value as its
__name___. When the module is a package, its __package___ value should be settoits __name___. When the
module is not a package, __package___ should be set to the empty string for top-level modules, or for submodules,
to the parent package’s name. See PEP 366 for further details.

This attribute is used instead of __name___ to calculate explicit relative imports for main modules, as defined in
PEP 366.

It is strongly recommended that you rely on ___spec___ instead instead of this attribute.
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TE 3.6 lUERN: _ package_ fill5 _ spec_ .parent EEHFEIIE.
JE 3.10 iR L ImportWarning is raised if import falls back to __package__instead of parent.

7E 3.12 Jix ¥ ¥i: Raise DeprecationWarning instead of ImportWarning when falling back to
__package__.

—Spec__

__spec__ JEEAIHTE S AT ZLE B U . Xt __spec__ BYIER I R W EHAE A
TRAR 25 B M) nds ey Ask . ME—HIBIAMNE _main__, HHW __spec_ X AEFXLIFILTLA
None.

When __spec___.parent is not set,
3.4 BT fe.
TE 3.6 JIE: 24 _ package_ KREXW), _ spec_ .parent &% f{EMIETI.

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

ARUMBRAN ZEA __path_ &,

__file__

package__isused as a fallback.

__cached__

__file__ isoptional (if set, value must be a string). It indicates the pathname of the file from which the module
was loaded (if loaded from a file), or the pathname of the shared library file for extension modules loaded dynam-
ically from a shared library. It might be missing for certain types of modules, such as C modules that are statically
linked into the interpreter, and the import system may opt to leave it unset if it has no semantic meaning (e.g. a
module loaded from a database).

If __file_ issetthenthe __ cached__ attribute might also be set, which is the path to any compiled version
of the code (e.g. byte-compiled file). The file does not need to exist to set this attribute; the path can simply point
to where the compiled file would exist (see PEP 3147).

Note that __cached__ may be set even if __file__ is not set. However, that scenario is quite atypical.
Ultimately, the loader is what makes use of the module spec provided by the finder (from which __file_  and
__cached__ arederived). So if a loader can load from a cached module but otherwise does not load from a file,
that atypical scenario may be appropriate.

It is strongly recommended that you rely on ___spec___ instead instead of __cached__.

5.4.5 module.__path__

MRS, R MR EA __path_ JEME, B2

W __path__ @HEXAES AT WG . /ESFAPHINE, ERIIEES sys.path BAMIE, I
FEF AR — MR R A B, (A2, __path_ H KL sys.path ZE[HEZR.

__path__ IR FAFERAE MR Al B S, HEW P E . fEHT sys.path BN ERES H T4
i __path__, JfH sys.path_hooks (J'F30) &7E# i) __path__ KR,
AR __init_ .py SCAFRRABEE BB __path_ JEME, 1M HIXZFE PEP 420 2 [ sE Py 44 25 (8]

ATy 5. FEE PEP 420 1951A, a4 25 AR BRI __path_ H{UEH) _init_ .py
s AL 2 R 4SS A IR path_ .

58 Chapter 5. EA&R%


https://peps.python.org/pep-3147/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0420/

The Python Language Reference, % %5 3.12.0a0

5.4.6 {EIRHEY repr

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

AR B spec (__spec_), S AMLEIRF 260 Bk A > repro W1 A K W B AR AS B spec, T
N FR G0 Rl AR e v i 45 AT B A BOR VE — AN BRI repr. B RF2EIR 1 module.__name_ , module.
_ file_ PAM¢module._ loader__ fEH repr kA, FHRHTAF R MG SN B
PAR S BT B ) )
o WRBHEA _ spec_ JEME, HAMHAEE ESBH RA K repr. BEEE 1% JE 4 "name”, “loader”,
“origin” F1”has_location” &4,
o WAREHLEE _ file  JEME, XSWUHAERIEE repr (14

o WRBIHUEA __file (HEA _loader_ HIEAN None, MINM#EAR repr 245 HAFRILR repr
R —R )

o XFFHABRELL, (UTE repr IR __name__.

TE 3.12 HUHE L Use of module_repr (), having been deprecated since Python 3.4, was removed in Python 3.12 and
is no longer called during the resolution of a module’s repr.

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,

g —RhILEE AR SS , parh based finder ST L SCHIAARY £ind_spec () Hiill, IR EEAIPATF T2
WS, AT TR i LS K import parh 2 H R

=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 contains a list of strings providing search locations for modules and packages. It is initialized from the
PYTHONPATH environment variable and various other installation- and implementation-specific defaults. Entries in
sys.path can name directories on the file system, zip files, and potentially other locations” (see the site module)
that should be searched for modules, such as URLS, or database queries. Only strings should be present on sys .path;
all other data types are ignored.

path based finder J&— Fhmeta path finder, P M5 AL 238 3 A _ESCH @R 0 T RN A RS
find_spec () F KB Bimport path #82 ., {3 n find_spec () £ A path S, BE¥E— TR
DI PR A1) 3l H N R NI T S AMEM __path_ JE@ME. W15H path ZHCH None, X%
N EERFA, K sys.path.

The path based finder iterates over every entry in the search path, and for each of these, looks for an appropriate path
entry finder (PathEntryFinder) for the path entry. Because this can be an expensive operation (e.g. there may be
stat () call overheads for this search), the path based finder maintains a cache mapping path entries to path entry finders.
This cache is maintained in sys . path_importer_cache (despite the name, this cache actually stores finder objects
rather than being limited to importer objects). In this way, the expensive search for a particular path entry location’s path
entry finder need only be done once. User code is free to remove cache entries from sys.path_importer_cache
forcing the path based finder to perform the path entry search again’.

R EAEHAE T T, HTHBENERSSENR sys. path_hooks HHRAAT XIS X3
KR 2 58 4T WIHASWE S8, IEBRNEESE . BT XS E0Z R B ] LB i
B2 H Wipath entry finder, B-25|% ImportError., ETIEAMERL M InportError EFRH T
YEAR B S path entry FHXE . B path entry finder o %55 248 BB AR L dE A Timport path WiER . BT V%
BRI AR BT AT S TR R A GRS th 8 oo (BIann] DL SO RSl H 1) 2 UTE-8
B ), RS IOEMIS S, BENi%5] K InportError.

W sys.path_hooks SNSRI A R Elparh eniry finder, WHEF BN ARA find_spec () ikt

TE sys.path_importer_cache H{F A None (F/RILEEEA H A X Y A& A Ik [F] None, FIR
Wmeta path finder FoIEFRP)IZAE

ME sys.path_hooks HIApath entry hook T VE FXT S IR [BME & —~path entry finder, WIPA N M S
B R B R ARG K — MR FAS UL, eI ZOR A gl ]

3 IEsE BRI, A ATHEAE sys . path_importer_cache H#{F| imp.NullImporter [HSLf]. FEICEX AR MK # ] None
RE:. #IE2 0 portingpythoncode .
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HTAEE S - D2 PR RN - AL NS sys . path PRHAMA HISA AR HoE, R A Y
I TAEH AT, W sys.path_importer_cache HRSAFHAEMTE . HIK, MR H T
YEB FEEHITEHER. 5=, f1 sys.path_importer_cache i} H importlib.machinery.
PathFinder.find_spec () Ffrik Bl E& 2R 2 S bR i) 24w TAE H sk 3RS F A0 ER

5.5.2 pREFEERBEHW

R LB HIR A A, WA T S b4 2 R AR B A, PR AR A H A R AR A0 0 SE B
find_spec () ¥,

find_spec () XMW NSE, MBI AL TRRESTR, UK (TER) AR, £ind_spec ()
IR MAEHR ) 52 AT FO RS DL o XSRS LR (5 sy G (HA—BI5h).

N T T RANEIR R Z AR PR At e — N 44 23 [Alportion,  BR1% 4% H AE $. #5454 submodule_search_locations”
BOA— ML B

7E 3.4 fREHY: find_spec () FUT find_loader () Ml find_module (), FEWEHEMTHM, HE
£ find_spec () RSB

BIHR AR H AR A8 T e LI A O & i — N A 58 find_spec () « HPRER] G5
%, XN HENSwEZ. B2, NRTERARAH AR BT find_spec (), XPMBE AR
find_loader () #Z— 124, MBS ABRKTERIRESTR. find_loader () iRIH—4>2 e, Hw
2T A 58 2 Ay 44 28 (Bl portion

HTHGREHMS AL, FL2BELHERSWREEE LT EE K8 XM Es
find_module () F¥k. HEBKELHEHKL find_module () FIEMF AL AN SHWH path 25 (B
MW R0 Sk | AR TR F 1A L AR B B ) .

RS H AN find_module () HEEFH, B HEAR RIGFBGE K H AL 0y 4 25 [0 2 4658

4y. W find_loader () fll find_module () FFFET —MEELAHERE T, FAREKEEHA
find_loader () MAEE £ind_module ().

TE 310 fRE M S ARGV find_module () fl find_loader () ¥ 5|k ImportWarning,

5.6 HBMRESARS
BN P ARG TG FER sys .meta_path BERANZES, | FFHE RN B 2 X JTkEiEs
R

— AT R AR A S AE A AT R TS S T RS ARG HA APL, R4 B e ) B W
__import__ () ERELFTREMLOS 7. XMy nl DAAERLH 2R bz L, B A BB oy R el 42 A
HAIRAT A o

AR PRI TS IRE T N — NS AR (AR EEEHMESARS), REEEM
find_spec () 5| & ModuleNotFoundError [iiEiR ] None {208 T . 1R [E 5 Fn TUREARIE RV 24 4k
gk, M5l ESENAS A EER.
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5.7 BHEMEA

XA AT — DA ZRHH R AN YT T R PSS 2 HI2 050 4 Hi i b
FEWHN A, PR ZENEN RS E R B, HE AT REi:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/__init_ .py ¥, A FSAEREERN:

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

Yt F AT PAMHA import <> 3§ from <> import <> Bk, (HAXS A KBRS M Hdmw
JERAET:

’import XXX .YYY.ZZZ

W23t xxx . vyy. 222 fERA RA, (H.moduleY RN — M ERUMFRIBA.

5.8 X _ main__ fJ45%EIN

Xt Python (S A RGEAME __main_ BRSNS OL. IRUMES — 7 Pk, _main_ BIHUZAE
FRE S R BN B IR, 5 sys Ml builtins RFMRL. (Hig, SIPEAMN, EHAPYEIAZEN N
B ORI __main_ BRI T ST AR TR AR i R (A AR R b i

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

4 Python [ff fil —m BT /H NI, __spec__ S BTBMAN AR S G AR I, __spec_ thHE
_main_ BHAERPATRAHR, zip XAFEHE sys . path & H i I BIRTE.

1 HARMTEO T _main__ . spec_ B4 None, PUAMTH __main_ WU AEZ ST RA
AR RAR X [

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T
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HERAERG 0P _main__ . _spec_ FUZ None, BPARICIFEMBIAR B n] AME— Mg
S WRAEEAE _ main_ R ICEARAR, R -m IF K.

R AR main MW TS ARRH __main_ . spec_ HAHWHBER, EMMI%
P RRagEE, KRB TATFI: ] if __name == "__main_ ": FflRARIHYAILHAL
DAEBHGT I TE __main_ v 23 I ARl R 3 AT -

5.9 &3

AL H Python A= 2 W] 2 4 C KA TRKAAE . AR AR UL D5SRTT AR, (EAERRE 1% S0
ZIEVFZH R AT EB .

JZUGY sys.meta_path HUAKULHI L PEP 302, JSLERY I IL PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &= ¢l PEP 420 if5| AT find_loader () WMAEN find_module ()
IR

PEP 366 ik T i) __package__ J&tk, HTAERHH YR FA

PEP 328 5| A T4 %t F R AN S A, HAIRERE T __name_ 1B X, &% M PEP 366 5 _ _package___
ARG R

PEP 338 5 ST R N A AT o

PEP 451 7£ spec X G I T X0 MEHL G ARSI ESRE . B IERE N 20 i AR AR AR ST AL RS 52 [l S A AL
il XS Fo I AR GE P28 APL IR 2 AR AN R g — Se B vk

&ix
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ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

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

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

atom

enclosure

6.2.1 #RIRTF (BFR)

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

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

NameError 5%,

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

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

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

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

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

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

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

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

TR ICAD A th B S, SRR AR SR AT BISMEOLR 2L, X BFES A i
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— SRR AT RFE 5007 257 2B, 20 WU A SR TT k.

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
BN R RIS Fk A T RE A E— TR .

A, Br T AN for TAIRRMNARIAA, HETIURAES — N REURE MR IR ATY . X RER R
e ARSI R AR 2 iEE" BISNRAIME R

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) ],

KT HRIMES AR WSS R - MR AL, ERAMEMEHENEEIEMEH vield fl yield
from FEikF,

Since Python 3.6, in an async def function, an async for clause may be used to iterate over a asynchronous
iterator. A comprehension in an async def function may consist of either a for or async for clause following
the leading expression, may contain additional for or async for clauses, and may also use await expressions. If
a comprehension contains either async for clauses or await expressions or other asynchronous comprehensions it
is called an asynchronous comprehension. An asynchronous comprehension may suspend the execution of the coroutine
function in which it appears. See also PEP 530.

3.6 FCAE: SIAT S
£ 3.8 iR yield Ml yield from fERIREMIEHETTHEN.

7E 3.11 LB Asynchronous comprehensions are now allowed inside comprehensions in asynchronous functions. Outer
comprehensions implicitly become asynchronous.

6.2.5 FIRRER
PIE TR SRR RN S E R AR

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

PN F SRR DBISEX S, HAREE— R FR eSOk E . LRI HIE SRR —
FINFGRANS, HOCRS ML EAAPORMEH LB RASN FR G Bt HESARE, SIRLARYEHES:
XA A RO ORI T
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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
— 2R, HotRANERHPORMEF ARG XIR . MRS, Fa MRS
Ji e A R TR AT

AR (3 AR R MERT R .

6.2.7 FH TR

T RR A S SRR AN T BE A 23 1) B R doxe 251

dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]

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

F B IRE T E A H T 42

WEREE HH—A> a2 52 B SEAAR X TS, BN NEREYOREAE CFIP R H : DX RS
PEAE - S TR I 5 ) B o K TR A IR T DAY SR8t e 97 i 2 IR M IR Y B, e 27 S (ELIF
IR B EE -

WS ** FoR F -5 BRERIERUAUZE — mapping. TABUNTIGESIMAB 7. JELLESENR
S BT SR8 X R 5 BT~ SR B B U L P (B

3.5 B Ehae: PR, RId PEP 448 421 .

FUHES G PRMEGHETF XA PTAR, EFREUNE SR, ST EAREg for” 17if”
Ao UHESABIITES, FEALRABAME TR S E AT AU B A i) 7.

X BEUE R B BR i EAAEZ AR 7o R 2R 20254 —F5 . (RRYBER, BERYZRBLNV% Nhashable, SXAE
JI A AT AR GARHEBRAES L. ) BB (I R k5 i 5 S B BRAT 8 B — il (RIS v He e
I SCAR) g fie A R

£ 3.8 JUE I 78 Python 3.8 Z Hiiy 7 it T30, FF30A & SAFBENIERRENF . 7E CPython 1, {HA Y
THBCRAE. WRAs PEP 572 (421, M 3.8 JFhs, HESICTHEBORIE.

6.2.8 £ BERER
P SR R T IR SR R ) S T A A

generator_expression = "(" expression comp_for ")"

A B A ST T A AR R G HATIR S HES MR, DOBIHET & 52 B9 5 M A O 552K
S FHEAH -

FEAE R R R A T AE B TE A AT M next_ () JryRRRHERAE M ok e (B3
AR TR . B2, JZEM for TAINMFTIERXI G2 LWL RIRIER, B E BTG s e
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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

24— A R BRI, BRI — 4 RO P S8 A B R A LR BB A
BT LR MBS RS IR AIIFBR . B, BRI vield Feikol, fEICEAF
PRRUEEERL, /NI IR expression_list fMffl. RAIFNMIEE, SRRITEHBREH
SUARE TR, TR RO RE . A PRERAE TR R A%, Sm I
BRI UALIATI . B2 TS vield st FUE— SN IO b5 4. PR )
yield R ERE YRS IATIIR 73, AR nexc_ () GERRIMN for o nexc () EH
¥ WSS None. I, WHRR I send (), WERAFR & 4% EmfH.

FFA S A O BT VBRI 0] vield B0, B MATIE, IF L NI ATT bt
e MR LR M2 b R RERE A E A yield SR Se b ARSI T+ i LR R B M2 A
#.

fE oy SEHIPIOAERTRCR AR yield 550, WA HURRE (453113 HCE % R A A ) §H
2 WATBRSTIGT, R R AR (UAR o Tose () 7k, close J I SLVHERTHANG i nal 1y TR,
M) yield from <expr> M, FHEHHIRSIBAR AR, WKL G I W1
S BB A A AT RIVBT # . (B send () 48 AROEDL I LIS € hrow () 1 AROFERS
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MRG0 BN SHE A T ZERES . WERARXFEN, HAsend () ¥5]% AttributeError 5
TypeError, [fithrow () ¥rBI5] % FiHE AN

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

E 33 MUEHC FiN yield from <expr> PAZIEEHIRA— TR L.
2 yield kAR TE R A U ME—FR I, 55T A -
S
PEP 255 - i U iR ET 7E Python HI A AR ATy i e 1 AT FR L.
PEP 342 - iffi i W5 A 2 S DU b R 193 28 e APT MIETARRI, (AT AR A ] B A P
PEP 380 - ZHCH T AR BSMIEE 51 vield from LRI, DAY MEIZICL 740 ias.
PEP 525 - 5B/ Ry G 25 VR eR O A LE ISR DI REXS PEP 492 JEATH eI

4 RS- E R G E

XAST/NTEER T A S ARSI ¥ . AT AW A g A e R B AT

TR AR A e B A AT IR F DA ARAT 5 A 25| & ValueError S,

generator.__next__ ()
FEUE — A A R SR B BT BOR M R AT yield ik Ry 67 B AR AT 24— A A2 s ok 250
o next_ () HYEWEIATHE, METH yield ik H 2 BUE N None, BG4k AT8] T —1
yield 550, XA AR PR, 1M expression_list WESHHREIZS  next_ () WHH
T USRAE AR BA TR T MERLR H, WS & StopIteration .

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:‘lﬂJzJH% send () RIFBNEMAT, B LA None MMM ZEL, PR 34 AT AL E Y yield 3£
LY\

generator.throw (value)

generator.throw type[ value[ traceback]]

TELE A B OB | e — D #JBE]WEW%&LJ%&B?FEETF*/\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

For backwards compatibility, however, the second signature is supported, following a convention from older ver-
sions of Python. The fype argument should be an exception class, and value should be an exception instance. If
the value is not provided, the fype constructor is called to get an instance. If fraceback is provided, it is set on the
exception, otherwise any existing ___traceback___ attribute stored in value may be cleared.

TE 3.12 MU P The second signature (typel[, value[, traceback]]) is deprecated and may be removed in a future
version of Python.
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generator.close ()
TE A A% R ECE AF I AL 5] K GeneratorExit, (R ZJFAEMARREIEFRE. XHEG] X
GeneratorExit (H T AR FH) W 2P I8 m LA & 2R A i =4 7 — A, XM
25|k RuntimeError. WS AEMHMTR, ESBEHARAME . WRERSCEHT
S EFIBMm N close () NEAMAT g .

Bl¥
X HLUE— AR BT, 7R T A SR A e R R AT

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

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

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

>>> print (next (generator))

None

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

2

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

TypeError ('spam',)

>>> generator.close()

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

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

L gc 08 15|

fE— MM async def 2L BEEOTE UG yield Tkl Seilt— A F R BUE XNy —asynchronous
generator l%l i& °

YA NAS R I, B iR R N G e R A . O R E 2 SR %
ig%ﬁ%gé@ﬁkﬁo S A A A MR R AU asyne For WA, FHUTHE for 4] i )
AR AT R

VAL FA 2 A RS W T AR [ awaitable 352, PATEAEG S0 S /et R 2h . FIRRE, AT AR A
S yield 2k, FEIRESFRER, ¥ expression_list PERFIGERFIE. 54—
R, HEEEWRE A DPRS SR, SRR SHIgE . 18058450, PEBRAEHE DA AT A0 5 Ab
FRAPIRAS . S ATHE S R 40 2R A A R 0] R — AN SR IR B, % R ET A FUIR S 4R S 30A T, 3k
115 yield FikX 25— MNMNBRE . IRE AT )5 yield Fak U E B TR AT v . QiR (il
F__anext_ () WEERK None. FHEGE, WRMHasend (), WEEREE LB Z T FHIE.

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

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

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

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

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

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

coroutine agen.athrow (value)

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

T 3.12 JiREE P The second signature (type[, valuel, traceback]]) is deprecated and may be removed in a future
version of Python.

coroutine agen.aclose ()
IRl —ANATEEREX R, B RAEIB AT I ) 52D A A e R A R LB — 1 GeneratorExit. 1
Rz B RN R BUE R B 1. K B5] K GeneratorExit (B T ARMIRZ =) MR 8] i) ] 55
FEXZKF5] K stopTteration . JaZeii 1 5540 AR s BT 3 18] 0 A ArT FE A ] 45 R X 5 51 &
StopAsyncIteration 5## . WIRFLA WA E T —ME, ZTERFXLR S5 K RuntineError,
MRS A R 5 | AT HAL S0, BB A TS gl . kR PENaSFCah T 5
HHIEF B WG aclose ()RR E— AR SMATMF A SRS

72 Chapter 6. FikR;


https://github.com/python/cpython/tree/main/Lib/asyncio/base_events.py

The Python Language Reference, % %5 3.12.0a0

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 n= 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

BEAL Y IE AR A — AL ARFTRURSASI RV F AL BT 513, AR hh A
WA AU e TN ERIRA A AR, Tl R SR B DU Al B S T AT DR R X

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
JIT VR FH Al PR o] B8R 25 1) — AR 81 - SRPVET— TR A 4 (B funcrion):

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 AU AE LB AN 8 TSRS N A S N R

AL AT kﬁﬁ*ATﬁ%ﬂ%(%me%@ﬁ,Wﬁﬁﬁ,WEN%%ﬁ%,%N%,%i%%ﬁ%
PARAERIRA __call () JriRM QAR IXS) o B S8ERB Rl Bl ok (. 52
%&ﬁEXQ%T%Eﬁ%mmwwﬂ%ﬁ%o

If keyword arguments are present, they are first converted to positional arguments, as follows. First, a list of unfilled
slots is created for the formal parameters. If there are N positional arguments, they are placed in the first N slots. Next,
for each keyword argument, the identifier is used to determine the corresponding slot (if the identifier is the same as the
first formal parameter name, the first slot is used, and so on). If the slot is already filled, a TypeError exception is
raised. Otherwise, the argument is placed in the slot, filling it (even if the expression is None, it fills the slot). When
all arguments have been processed, the slots that are still unfilled are filled with the corresponding default value from the
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function definition. (Default values are calculated, once, when the function is defined; thus, a mutable object such as a list
or dictionary used as default value will be shared by all calls that don’t specify an argument value for the corresponding
slot; this should usually be avoided.) If there are any unfilled slots for which no default value is specified, a TypeError
exception is raised. Otherwise, the list of filled slots is used as the argument list for the call.

CPython implementation detail: 3652 ] RESR (L7 B S HOCH ZFRHY N E RS, BIEE A7 ORI 37
AT “@ms”, HHAGRAXE TS . 7 CPython H1, PN C 4B I PyArg_ParseTuple ()
RAENTH S0P BRI T X i e

WERGAEKIEASUE NS WA ESH, H 25K TypeError 7, RAFA PN IEXASHMEM T
*identifier fJ¥A; FEMFU T, REXSHHEZ M EE TEZRUESHH LA (MREHZ R
(BB RO — 25004 .

MRATA] KSR 52 M ERS LR, #4551 K TypeError 7#, BRIFE — M EXSHUHH
T **identifier A)¥E, HIEXSEHEZ NS T E2HXETSEW T (1 <871 NS5
(HAENSEEXT Y AIME), QRBA 2 4 RTS8 —A4 GIii) S5,

TR EI AP LT *expression A)ik, expression WRIEN—A iterable, HHiZ T ERITSAHYIC
EOWUIERFIMNIMESE. T £(x1, x2, *y, x3, x4) {{H, MRy REK—DFH) v, ..., yM,
MEMENT— A M+4 MLESE 1, x2, y1, ..., yM, x3, x4 [T .

KR — A G S R ER *expression BT BB M T B L BES 2 5, (HESLEXEFESH (VA
FATAT] **expression B4 - WWF3C) ZATwiAbH. At

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

It is unusual for both keyword arguments and the *expression syntax to be used in the same call, so in practice this
confusion does not often arise.

If the syntax * *expression appears in the function call, expression must evaluate to a mapping, the contents of
which are treated as additional keyword arguments. If a parameter matching a key has already been given a value (by an
explicit keyword argument, or from another unpacking), a TypeError exception is raised.

When **expression is used, each key in this mapping must be a string. Each value from the mapping is assigned to
the first formal parameter eligible for keyword assignment whose name is equal to the key. A key need not be a Python
identifier (e.g. "max-temp °F" is acceptable, although it will not match any formal parameter that could be declared).
If there is no match to a formal parameter the key-value pair is collected by the * * parameter, if there is one, or if there
is not, a TypeError exception is raised.

()i *identifier B **identifier AFAMIEXSHA RPN LI ESHE MO F SRR

TE 3.5 HOER: pRAOR I AT TR« Al Jrtd, ACESHOTRERAE RO RIF L (4) Z ), 18
FSHOTREMAE T HARAD (%) ZJ5. i PEP 448 iR 42l

ARG T RE, AR S REIE, REMERATREN None. 1R [BMERYTTEE T 2CHGT AT IR A R 26
A,

I B o

e kB RS ER S iAT, IF I AR AS R ARSI o — 2 OB S 408
BB MIRAAS I3 20 L Y. USRI T ret urn TR, AR o6 B0R 1R 3R 1]
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1.
P PR e Tk LRSS IO T IRRERS s 7 ¢ N EL R BCRT 5 4R 2 L built-in-funcs
Pkt Ge: IR BZ LA L

il Iy 1k iﬁg*ﬁ@é@)ﬂﬁ FE R, [ HAL ARSES RS WS8R L —I0: %SO
B—SE

PRl ZRUHE XA __call () Ik MERHRCRRESHTRMZ .

6.4 await FKixxX

i coroutine I TUAZEFF— A ~awaitable %15 . R RELE coroutine function PIERE I .

await_expr = "await" primary

3.5 BRI HE.

6.5 FiEHH
BRI SE AL e M —E BRI (B0 BRI RS U D —TB S . AT

power = (await_expr | primary) ["**" u_expr]

UG, R 21 T SRR B R A SR [ 26K (R & BRI ok
I ) : —1%x2 SR -1,

FIBFAT S ARSI N E pow O RECEAMIFEIAYIE S GRS BT A SO R E R
KINFTTIEH . MBS SRHOMIE ISR, SER AR R 2R
FREOLS, T2
[1]

Xt int KB ERIERL, S5 R RA SIREBAIR M SRAL, BRAESE A2 HO8 %G
BASA float JEF 4 I float RAUAGZER . BN, 10**23R[H] 100, 1T 10**-2 &[] 0. 01,

Xt 0.0 AT AR RIZH S S8 ZeroDivisionError, X AT EUR K ZH KR 9] complex 4§
. (FERBRAHIXFE] K valueError., )

BB SEAF A SRR __pow__ () JriER A E L.

6.6 —TEARMMEH

P SRR Sz 3 B A R R 0 ek

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

—ICH) - (ME) BB E B 2B 0E; ZisB i __neg () FRERIAKRER
—JCHY + () IBFAT & ERE T 280 Rl __pos__ () RpikrdoRHEL.
—ILH ~ B 1B X B S BRI . x BRI BUE SO - (x+1) o B RAEN TR E0e ®
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T __invert_ () ¥EANERHE XS
A =GO, WERSEIIRBIRIES, #5] % TypeError B4,

6.7 ZHBREEF

COCAARBEATER SIS WHER R IS FAT IR TR E AR TR A BRI RAT AR
AWASEI, —MERTREZESR, H—MERTINAELE 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

BEAT * ) Kk HS B . S EEEE DA ET, S08 S B ACH LN 7 — S8
WURIFH o TEHT—BMEDL T, ISR i R S BN e AT . TEf5—FMEDL T, R /FoIM 5
EV RS R R SRt e R s IR

BFE AT AR ol O A1 __rmul_ () HERHEE L.

BHEAF @ (at) 1 HAne TR . %A N E Python J8BISEI iz HAT -

3.5 B EIhe.

BEAE /() /7 CRERR) Rt S BUWTT . I BT SECR e o M R 28 8L BB B &%t — A
float {B, REECHHBEBRIOSE RATZIEE: BEBRI S5 R 2 0 1] floor” RELIEA TR ARBRIEMI SR . BRAZIIZHE
5| % zeroDivisionError Fif.

Pz A TR A ARIRY __truediv_ () Ml __floordiv_ () KK A E L.

BT 5 (B0 R 28 — DS BIR A A SE R A DTS ECR e pldi i M F 2R3, B 250k
ER5| & ZeroDivisionError i . SETPUNIESE, FlA3.14%0.7 %1 0.34 (B 3.14 &
4%0.7 + 0.34), BLEBHAFHEERIEFSRE S8 MR (B2 hF); RN E—E /N5
TR A X

BpSEZEANKATTES AT ERXV: x == (x//y)*y + (x%y) . HAMER SEH ] @ LT P E
¥ divmod () E[EIRFFHE T divmod (x, v) == (x//y, x%Y) . s

B TATBCE TR, BT s WA XS B THATIH M EAF R b (UFRIE(E) . PR ER
AL AL HE AR Z: I, Python 42211 old-string-formatting —7 .

TUAEE T AR _ mod__ () HEERHAEX.

%ﬁig%ﬁ BLUEHAFH divmod () RECREEE CH TR E. WA LR PAMEH abs () RECR 4640
BIAF + (addition) K4 HSHIG . PSS EECE LERAECT:, SCEER A R 2EBE T A . FE BT —Fh i
WR, PIANECTE R oM R 2B R S AN . ARG — RGN, BT S B A
Wiz Rl AR __add__ () F1__radd__ () FERBEEX.

BEAF - Q) K S H2E . I EUE S BOR SeE A F) 28

U B4k abs (x%y) < abs(y) FEFCAPUNE, EMTHEARMNE, HTEARNGIE, HESE ERGIE. filn, BEFER T
& LY Python 7% s 0k —A™ IEEE 754 XURSEEAUME, N T -1e-100 % 1e100 HA Y5 1e100 MHEIMIERY:, HELHRRE -1e-100
+ 1e100, XFEFUH FIEHF%T 1100, M math. fmod () IREHEER NS EAE 55— S EAMFE L GE, HIAEX RS R T
iR -1e-100, afhJr =0 BT SR B

2R x I AEREGET y BEUE, Wl T8 AL x//y ATRESH (x-x%y) //y Ko TEXFIELL T, Python £3K [] j5—4~4%
B, DMEAFES divmod (x,y) [0] * v + x % y RUEEHE x.
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PEZ A ARRIRI __sub__ () ¥Rk EE L.

6.8 BiLEH
B ALESE0 e T HARE S

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

KRBT Z BB ENSRE SRR ARE DS EUI5 1 LR
BB AR __1shift_ () Al _rshift_ () F¥EKRAE L.
% n g e SRR pow (2, n) B, 7288 n AgE XoNFRPA pow (2, 1) .

6.9 —thizE

=ML HRA AR e

and_expr = shift_expr | and_expr "&" shift_expr
XOr_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

& B EAF X ES AT AL AND, SELIA - R s E Hh 2 — B EE T __and__ () 5§
__rand__ () FRRITER HE XATS

N IBEAF KT HSHINATIAL XOR (57 OR), SHUNAER R ek Hh 2 — DA ER T __xor__ () 3§
__rxor__ () RN B E 5.

| BRSNS BTN (B7F) OR, SHAER e S b 2 — WA EH T __or_ () B
__ror__ () FRERTEEN B E SN S.

6.10 LLBIEH

5 CANfA, Python HETA LELZF I LSEHAME , RTALMEA . BASILER . 545 C ARZALET
a < b < c EAERYRIEK SRS ARTE MR ML

comparison = or_expr (comp_operator or_expr)*
COHIp operator = "<" ‘ ll>" | n__mn | ">:" I "<:" | m|p_mn
| "is" ["not"] ‘ ["not"] "in"

BB A ST A RME: True B False, HEXH F ik 7 ik TR M AR R (. FEULHTOL R Python H47E
iRz B SCHSHZE I A bool () .

FRGEE A DMERSRIE, flllx < vy <= z%rTx < y and y <= z, BT v HHCRE—K ((HEPFH
BYETFY x <y HRNERE z BRIASHERE)

Eﬁﬂ@iﬁ%%ﬁ*’gﬁ ﬁu% (l, b9 C’"" y,Zy‘j%ﬁﬁﬁﬁ 0p19 Opz’ ceey opNygtt%ig%:fq», [jl\l‘]a Opl b Op2 c M
y opN z % T a opl b and b op2 c and ... y opN z, RERETEHNSFEXRE RPORHE
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_A‘{J/—(O

HHRE a opl b op2 c AEMETE a il c Z[RIPAHTLMEE, HIL, x < v > z XENBERSES
V) (BRRBIFAREE).

6.10.1 {HLEE

BEAF <, >, ==, >=, <= | = FFHRPDXRIE P RAZROGR IR,

MR Eh R ORI REE IV AE GO RS ). XTGELE Python Fr2—MHI MR 1Y
MG B, XMSMEHBA— DT . mE, MSMEHARERAA R E =, flanh 4
TREE RPN . BB RAT R T MR E RO RAEAR S . ANTRT LAV A2 i i SE BT G2 HUARe ] e
TE LT M RAH

M T IA KA object 1Y (EHEHIAEE) TRA, BEAIMM object QR TBINMLLEAT . FAUTTPA
WIS FF A AR 1t () RESHOWILEAT N, TGS WA AT S

RINR— B LR (== A1 1 =) BETRZAERRS . L, HAMRERR RS 526 — 8ok bR 45 R A4
HARRFR S B S0 — B LR 45 AN . LE X AT T A I Sh LR 7 B T W AR % 2 B IS
(Bl x is y #iEWKE x == y).

WP HEBE (<, >, <= Hl >=) BOABA ML WERSEHK 2T % TypeError. HUERXAEINT A A 2 st
/05— B ALY i 5 (L

F BN — B AT R, AR FEAR IR SIS G R 2 A, X0 REANIE & H L S TR A G e X
HAETEY—SE R, XHFERMRBFTREE B W ILEAT R, b b, 52 N EBIE X .
PAT B RIIR T i F BN E R AT R
o NEFEZEA (typesnumeric) DA K FRrifEFEZET fractions.Fraction #l decimal .Decimal AJHEfT
FKRINFRFNESRBI IR, BIAMRBEEEOA SRR )T L . RSB CIBR B A, B HEe
(BB3E) FUNIEMIE T EASH R R .

JERFH float ('NaN') fll decimal.Decimal ('NaN') ETHEBI. (LMTEE 55 EAHDT
BIIRBIMEAE A — B EPR R BFEAE TH A B 20Dk, I x = float ('NaN')
M3 < xx < 3 x == xLPHRE, T x = < WHEE. WATHZHE EEE 754 FRUERY .

+ None fil Not Implemented #fi HUIXI% . PEP 8 Hrisl MIXI QA HABIY Y i 15 3 s not
A2 % B AR -

» HEBIFES] (oytes B bytearray KYSL) WTHEFTAI N RAEAIING HOB . BRI TR A0M
AR T T L

. ??fr% (str MBI fHHFFFH) Unicode F A T(H (WEBRAL ord () BYZER) #4540 F2E AT LE
B

FAFER A LIRS AN BE LR AR

* J¥5l (tuple, list 8 range (S Bl) KA BEATIRBU TR LLEL, range i A — MR HEA SCRARF H
B PAEMRIESIEI— Sk UG R AR A RS, BEEBMUF U5 K TypeError,

JPH AR 3% 5 SR XA BT R TIE A R . B ARl BUE AR G H A SR R . X
FFEATREBEI [ — R G R S ASR T2 TR IR EF E AT TR N AL 1

PN B2 T ) ) 7 ML P EE R A

3 Unicode #xEHIA{ X 4 A543 (B0 U+0041) F1 34 % 5 45 (FIA” KRSHT 58 A”). 548 Unicode H K 2 Heh & 74548 L — 4~
AR ARFR, (RIS G 45 v ] B 2 A AU P 5 FRoR . B, IR WA IS KSR T8 C 1 LA
U+00C7 07 A BEAS FRE F AR KR, AT RAH—> U+0043 i 37 By K ah 548 CREH T F 4 ©) n_E—4> U+0327 i3 fi; by 284
FAF CHETINGD) HHFIRFER.

XFFAF, BB &% Unicode 7R MPATHUEL . X PTRES B IR AR E . B, "\u00C7" == "\u0043\u0327" 3}
False, BAWNFAREARN—AMRFER WA NN KRER T 548 C,
BB A (RIS AR H M) S T, W unicodedata.normalize ()
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- PN ZIELEMEE, BN FUNHEZEEL. MERKE, HHEHEN A TEZERAFHE (Flhn,
[1,2] == (1,2) NBRME, P NERIRE).
- XWTFEHFRF R L4, HEF 5 A AR WHEF MR (Bl 11,2, x] <= [1,

2,y] WIES “x<=y“ M[A) . WRINICEANFALE, RENZIEHFLER (Bl 11,2] <
[1,2,3] HEME).

e Mappings (instances of dict) compare equal if and only if they have equal (key, value) pairs. Equality

comparison of the keys and values enforces reflexivity.

W R (<, >, <= fil >=) ¥5| & TypeError.

o B4 (set B frozenset [SEH) AIHEFTIBY PIERA SR ALM LS .

AT R IBEAT & N THEMBERIN . XK REA E XL EEHy (1,2 f1{2,3} |
SEARE, BRI T4, WA NI R . HIV L, AR E B AIH T 52 & HE P 1Y Rk
ISR (BIINSELE H—ANESFIFVEN min (), max () Ml sorted () BYEI KA K LAYLESR),

LTI Lo g i i WL HoT R B SO

o RZUCHADNEZEBBA LI BT L, HILENSRBOINM BTN .

TERTRERITEOLR 7 SCSHEE L EU AT A I 1 2 AT — 28— B A

o AHSF HURE % H SR B o AT GE, IR AR G2 PR I B AT 45

x is yEWEx == v

o HRMAZAEXIFRAY . AT, TFAIRB IR A 455

x == yMly == x
x =y fly !'= x
x < yMy > x

x <= yfly >= x

o WL . TH (fR2E8) Bl 2m T —a

x>y and v > zBEEx > z

x <y and y <= z BE x < z

AR VAT £ G 1 G eI T VN P B S us W VA Z SR I A

x == yfllnot x !=y
x < yflnot x >= y T %4EHT
x > yfllnot x <= y W TEEHT)

IRJEMANFRGE N T afirm 2 ois (AFsmIEEasSBu). 5§26 total_ordering ()
A o

* hash () BRIV G RGME 2. MFERXRYZEERAMFERGAE, SERC ARG

Python F- A58 il 2RI LE—HMALN . S2bn b, ARBCAERE — A B LA Y 515
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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,

YT ARE X __contains_ () HEXT __iter_ () W EE IR, WRAEXS v dFATE AR =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
Bx is y[i] or x == y[1i] FHEEE/NIZES| S5 % IndexError F#ERf x in yv 2 True. (0
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

TEPATH/RZBEMB LT, 02280 TR fliEan, DU ESENT M BRIE: False, None, fif
BRI TFE, RS FHRMESS (BIETFAEH. odl. F15E. 7, 25 55848E4E6). Ira HAmE
BRI B . AP XOSEE R bool () ik dil HZ (.

BEFnot BERESECHIRMER =4 True, B4 False,

Fibs\ x and y IR X SRAE: QSR x ABRIVER AR 75N y SRAE IR [0 g SR .

Fik x or yv AN x SRAE; A0SR x HEER HZAE ;s 750X y SRAE I & [n] Hgh R .

W and flor FRAFR I HAR B PERIZE BTN False fil True, @R B EHCREREIEL. AT
FrefUER, Planfk s h— Y H DS OR A BOAMER FAF S, £iEK s or "foo' K
PR E. BT ot WMIAE—NEHE, AEHEHSECHMFREIEE 2R B RME (B, not
"foo' 45K False TMidE "' .)

S TARE A BRI . SRR AR RS ISl AR, IR TT RE SRR BITERR E UL T 1 s BHAF & A MR IER AT,
BN K BB T7 VR B2 (B LA 2 At . SRS B AR A KBRS
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6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

R AR (G B SRy “ fin 24 Rk s W R FAA") A expression{figs—A> identifier,
FIBR £k ] expression {H.

— 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)

Assignment expressions must be surrounded by parentheses when used as sub-expressions in slicing, conditional, lambda,
keyword-argument, and comprehension-if expressions and in assert and with statements. In all other places where
they can be used, parentheses are not required, including in i f and while statements.

3.8 Wi EE: WS PEP 572 1A RIM(EFRIAX TR -

6.13 FHFREX

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr
FMrRRA CANFCH “=J0BBAF”) TEFrA Python iz b BA BRI ISR -

Kk x if C else yﬁf‘ﬁzﬂff SPF CMTAR xSRAE. AR C AR, x FRPORMEFFRBIHAL; AHWREXT y 3k
{EFFIR ] HAE

HZ 5 PEP 308 1A XA FRA TR

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
DA REOT SR . AR AR S BT R IAT AR e SR eR L

def <lambda> (parameters) :
return expression

HE IR 20 L TR KSEOV R AR, RS lambda FksUBTH BB REEL & 1B BRI .
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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 TSR SR R, g B ARG RIS R A ed]. JCA KRS R
kAR . RIKARE N B ORE.

— MRS * FOR TR RIF Q.. KRR —Aiterable. AT R AR I 51, H Pt
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%
BAAR LA E—NTCH, M ERRARE. (EeE— DT, M NEASHEES: O )

6.16 RIENHFF

WWmEMﬁiﬁwmﬁﬁﬁifiﬁom&gfﬁﬁﬁﬁﬁﬁﬁﬁ,EW%%?E%%*EG
TEVATIUATH, b s R R RSB R (.

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

The following table summarizes the operator precedence in Python, from highest precedence (most binding) to lowest
precedence (least binding). Operators in the same box have the same precedence. Unless the syntax is explicitly given,
operators are binary. Operators in the same box group left to right (except for exponentiation and conditional expressions,
which group from right to left).

THTER R MR RIS A A R OC e, - BA Wk s e — A iR i e 4 e B
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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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EERIEA

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt = expression_stmt

7.1 RiENES)

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

] BATE ) (R A

FRAEHTITAMEAE (KZRELEREUT), 8 GEFHIL) M- GIREe AR B
SRR %G AR Python i FRIIR MI{EY None). FEIRFCTEA) A HA i 75 20t 2 se i HoA 5 Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, EREIINER repr O BRBIHHN — TR, IRGRTFAFERAE
PABAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR A AL AR ) - )

7.2 IEED

BT AT TR0 () SR RIRFEE, PARIBEURIMEST AR R 18 51

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

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

| subscription

| slicing

| "*" target

(GBS FR R —35 T BAe 3| A, 33 20 7 ATAE X )

IRAELTR ) SO R RE I RIA S R BATOR . (VERIX AT R B — Rk B2 g S5 SR, S5 —
AT AR GRS RN B BRI S H AR5

BEEMREH AR (5158) AORSCBITHE L. M EAR N — DR R (BTN, i) ) B4
G, R AR G B A AT ELH ko HA R, AR AR A A W] e 52 U RT B | J 5 . A5z m]
FHE AT | S b St T X R B8 Uy (B4 R R824l — 7).

REIRE R B AR ST A S TIRIFE S 8O 355 ), HAREAER DUT Oy =Cs H i S
o WEREARYIRAEHANES . i AVES TSN R bR, NPT RREL % H iR,
o
- WRAWNECS AT EESHSRE R, X8 “IE” Bis: WZxTg 2 /0nm-h 5 i
B FETTR R — A [ A AR AT 5 o 2% m] 26 ARG 5 i T A T e M A 2845 1) I e R 4 T 2
HirZ mip HAr. B AR R IR ES I E B a2 E B iR. Rz E A5 H
TR AP FER RS M E H bR (ZPNEA RS ) .
— N XS A 5 H ARG FAH R TR TR G, X B IRE i M AE F A 1 I R A
S ) H R o
G MRAEL 45 B B AR BV ER AT = I e s
o WUREARARIRGT (BFF) -
- MAARAFRAR BT YRR global Enonlocal HEAIH: XA FRRFHEEE & 2 24 5i Jmihan
VASICIOROE B
— F: AR G0 B 2 R 44 28 Bl 8 nonlocal T M ANZE a4 2SR 42 .
WHRZ A FRE S48 MR BB 40 . X 1T BE B2 A9 40 1 2% 2 PRI S 005 | I vHE0E H 2s,
T A2 S e ARG IR ) A 2 (A SRAEAE) .

o RIS A EMES I BIH T IRRE AR SYORME. BN A AR IREE TS &/
NPRF5| & TypeError. X4 S B RF n X SR A E EnyEt:; Wk e TEPITRAE, W4
5K SFH GEF YA AttributeError [HIfF ARG HZEK).

R WERARXT G RSB B g s | ez BT P B 80, DA 338K a . x mT AT RS2
BlEMEE (ARLBEMEATAE) BEtE. ZEMBER a.x R B0E MELFEM, IR EZ
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LBt I a. x AP IR — @ fa AR A JE e o ek m— 28w, W&
- ASFT S BB VR R A 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 b g, flinids property () BIEAYFFAEEYE.

o WEREARA— R 51H A R IR S BOR . B Y E— A FSIX G (Blansk) w5
— RIS (BT ) o 3k, BRI S YORIE.

WK E R — A AR PSR g (BIANFNER) , SRS AR — A B8, AnHCR e, T b 91 K
SERMEMAUN —A/NT IR AR CREEL, 3 SRR ERX SR 4 % BB E R T 51T,
REGUEITEE, FF251% IndexError (BT FI{EA RE 5 A H ) .

AR RO — BRI SR (G178, SR TEA 5B SRR AR A R 2, SRR P &
QI —ASRF IO 2 DN 52 B SEEMEDRS o X AT AR R e — > BUAT SRR I PRFFAR R SR, T DA
SEABA— BT (AR BA MR EEAAFTE) -

PR E XS, KA __setitem () JIIAIFIPE M SEL.

o WERHA—NYIR IR ER RS HOR M. BN 24— AP A5 (Flans). v
TRAEXT G 0 24 2 — A FE RBP4 . 3R ok, TS B ERR SR AAE R iE Rk E: BRIA
B BN BERFIRE . FROFEN Y . RE— R E, Wi BRI E. Rir
R LW ENTERFIKENFFXE Y. f)a, FFERF RSG5 ) T i 8] A
YA B BT RE- S8 A 2 O BERTR], XA H AR 20 SR 0 e AE B AR 791 B4 B2
CPython implementation detail: 7F247jscH, HARANEYCUE S 2R R IE, TR AESER
T AR B B A 26, FECR A5 215
BARREN E L ERELTFAESAFANESE “FN 70 (Bt a, b = b, a &XHWIEER
8), HAEREAZA RN ZIE Z NN ESZNEZHIATH, XSS NEE. B0, DAFERFEST
B o, 21:

S
([

=1, 2 # 1 is updated, then x[i1] is updated

UL
PEP 3132 - § Jg iy n[ FAU L7l X *target FpRERE Ui .

7.2 ¥ERREIES
RV A AR A BT o sz ORI A 50—

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = L | n__m I Wx_n | "@:" | n/:" I "//:n | no—mn | MWk x—=0
| nys—n | Neg=m | ne=m ‘ nA_m | "|:"

(HS P RE —3 TG =S B AsE L. )
SRR VE AR FAR AR A R E (5l R AR R, AlE AR RO RYFE) . X
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AR R ARE AT E M — oz, HREPRIRES R H iR, BRI SBORE K.

WaRRETE B x += 1 AIARE A x = x + 1 PISRPUEFARE S0 IRCR . FERIRER R A+,
x USBORIE—R. M H, FERREMITEOLT, SEhainsig Redirny, e bt AR A — It 5ot
FEHIRME L AR, e BB R 5.

NG %ﬁﬁﬁ,%ﬁﬁﬁ%ﬁﬁﬁ%ﬁiﬁzﬁﬁ&%miﬁomw7ﬂn~¢fbﬂé%ﬁﬁal
RIGRT £ (%) SRAEHFPATINERAE, REHERENE ali

B T AEERATE ) TP IR(E 2 ST 2 A BARRIBISME DL ﬁﬁ%ﬁ ) R (EL 45 A By 55 5 e TR )
Kot BT REAETE ROCBAEIT NI BIAME D, B IRI R ) AT — oo S Sl —oeis A

T RIET R AR, FXE IR R % T 5 Ao 50 5 b 0 B IRIREE ]

7.2.2 HEREMB{EE S
A7 2 TRE LR A BT ) R A R s P A Al m] e A BB F) o — 1

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

Tl A5 &) EHHET AR H R,

X R B4 FRAE R F AR OL , AR SR e S BR A I AR  BOREFAF A — AR IR S B A
BUEtk __annotations__ 1, iXjg ANRARREMRR (WCARA SPREER) MU BIBORERRER 7L It
JEHEA ] EH HAEJEBA AT UG AT SR S R B it & B sh B .

XHFRFRR AR H AR o0, AR RAE SRR s, AR WORE, HASRIE

?ﬁ;&%%ﬁ BREVE RTINS, WRZ A FRAZAE ) Rl A & . ARTE4E R 2 AE R U E I N kA
HRAE

WRAFAEA T3, AR IE A RIREZ B (USE ) AT . AR Vs U H A
AT AR, MRS HAORIE, Ef/ah __setitem () B __setattr__ () MRS,

S

PEP 526 - 28 s brdEMiE i IR IO Tind A (WERERAERSLFA ) RBPEE, AR
R Tk

PEP 484 - JRIBLR 2P VORI T typing BEEDAEE N AR ER MR ME I, AT S 4 TA A IDE
Jrfd -

1 3.8 JiEHC BUAET A AR R IR ARV F7E A I AR R b s WU . 2w, BELeskaks (Flnk
IR S HICHRIEX) S PEOEER R,

7.3 assert &%)

assert 15 AR TERR P FHH AR M T = 1o feg (307 2K

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

HEEIEA assert expression 2T
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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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TE 3.11 B L If the traceback of the active exception is modified in an except clause, a subsequent rai se statement
re-raises the exception with the modified traceback. Previously, the exception was re-raised with the traceback it had when
it was caught.

7.9 break &%)

break_stmt = "break"

mgﬁfﬁﬁtﬂ%ﬁm?MIﬁMMeﬁ%%ﬁ%%ﬁ@7@K%&%?ﬁﬁ%W%%@ﬁﬁ%%X%
BRI AR

ERXARLEITINZIEER, MR LR else T4, BaBkdiz 4.
WER—A>For MiEhibreak FrALs, RIRFRAYEE ] H AR & PRI H 2 Al -

Ybreak FEHIFE A finally THMcry BRI, % finally TAISEEIITIRIG FFEIEE
TF%IEFR -

7.10 continue &4

continue_stmt = "continue"

continue fEIE ERSWMBLT for siwhile MEFRPHR BRI, (HA S H BT R IEER A RAY 68 Rl 38
X BERRERATRILIINZIEER R T — K.

Ycontinue FHERITAE M — WA finally TAIKtry RN, % finally THSSEHHITAEHE
IETHARTEFRAY T — 5K

7.11 import jE4)

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

module (identifier ".")* identifier
!

relative_module "."* module | "."+

BARRY import 5] (R from T4)) K43 AT
Lo AR — ML, AR W BE 2 B W R (A B .
2. TEJRERtn 4 2SI PRy impo rt TR R AR BT AL BV T EE C— DR

B S ZAD T4 (RS0 ) RS 25 PR XA T4 40 ST, A [ 28 54 4 43 B 57 1Y
import 4] —FE.
B L IR AN SR AR TR 5 A A 28— R R HE , o iR Tl AR 2 R

AL, PART T E i ARG PTG TR . iR — AR RN, WA BSR4 2,
A RAENIRAAT, AIF AR A K 4 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 implementation detail: >4 5 1) 5 B AR5 i) ZOR BTA 09 LR IR0, (EARR 7 A B 24 0 ARG A i
PR SR AR A A S BT RE S ECA SR 20K, B A R P i 15 3

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
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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

TETEROEAE 2L NEWLINE 4538, 25 n] fEERBE— 4> DEDENT. IRBV:E vl ¥k G4 1h) 2 bA— A g
VERIE AT B RIS, IR &7 A L (‘B e lse’ [MAETE Python g il BRI 1 £
B LA AR DY) o

N T PRI, DA AT IR RUR R4 TR B AT R A A

stmt_1list NEWLINE | compound_stmt
simple_stmt (";" simple_stmt)* [";"]

8.1 if &%)

1 £ A TR &R

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]

PR E A A B IR, I AR ECA BT — D sRRA U R (X AT RETE 2 — R
) 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 IR RIFS (BIANF478s . JTeHESIR) SO ATE AN R R Te R TR

for_stmt = "for" target_list "in" starred _list ":" suite

["else™ ":" suite]

The starred_1list expression is evaluated once; it should yield an iferable object. An iterator is created for that
iterable. The first item provided by the iterator is then assigned to the target list using the standard rules for assignments
(see MK JA 1% 4]), and the suite is executed. This repeats for each item provided by the iterator. When the iterator is
exhausted, the suite in the el se clause, if present, is executed, and the loop terminates.

BT RE PR break IRTEPATIRPR & IEIERR HAIAT else TR, SH—T KR 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

H A58 2 B A FRIETE RS o AR S 8, (RSP %S, M ATARA A SRR RTIRE . $25: NE
PRE range () 2Rl EAR LTS, & T Pascal HiY for 1 := a to b do XFEE;
U0 1ist (range (3)) £REFFE [0, 1, 2],

I 3.11 R Starred elements are now allowed in the expression list.

8.4 try i&7)

The t ry statement specifies exception handlers and/or cleanup code for a group of statements:

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 XRSEEWELZE BT AE T F — 4R B, A XMH raise B4 B # W5 BT DA raise 1% 5) — 733

8.4.1 except clause

The except clause(s) specify one or more exception handlers. When no exception occurs in the t ry clause, no exception
handler is executed. When an exception occurs in the t ry suite, a search for an exception handler is started. This search
inspects the except clauses in turn until one is found that matches the exception. An expression-less except clause,
if present, must be last; it matches any exception. For an except clause with an expression, that expression is evaluated,
and the clause matches the exception if the resulting object is “compatible” with the exception. An object is compatible
with an exception if the object is the class or a non-virtual base class of the exception object, or a tuple containing an item
that is the class or a non-virtual base class of the exception object.

If no except clause matches the exception, the search for an exception handler continues in the surrounding code and
on the invocation stack.'

If the evaluation of an expression in the header of an except clause raises an exception, the original search for a handler
is canceled and a search starts for the new exception in the surrounding code and on the call stack (it is treated as if the
entire ¢ ry statement raised the exception).

' RE SR G SRR, BRAEE A finally FHEGSIE T H—NRE. H5IENRERHFERBREHER.
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When a matching except clause is found, the exception is assigned to the target specified after the as keyword in that
except clause, if present, and the except clause’s suite is executed. All except clauses must have an executable
block. When the end of this block is reached, execution continues normally after the entire t ry statement. (This means
that if two nested handlers exist for the same exception, and the exception occurs in the t ry clause of the inner handler,
the outer handler will not handle the exception.)

When an exception has been assigned using as target, itis cleared at the end of the except clause. This is as if

except E as N:
foo

Y5 A

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

This means the exception must be assigned to a different name to be able to refer to it after the except clause. Exceptions
are cleared because with the traceback attached to them, they form a reference cycle with the stack frame, keeping all
locals in that frame alive until the next garbage collection occurs.

Before an except clause’s suite is executed, details about the exception are stored in the sy s module and can be accessed
viasys.exc_info (). sys.exc_info () returns a 3-tuple consisting of the exception class, the exception instance
and a traceback object (see section 47 /& & A Z 28 25 #)) identifying the point in the program where the exception
occurred. The details about the exception accessed via sys.exc_info () are restored to their previous values when
leaving an exception handler:

>>> print (sys.exc_info())
(None, None, None)
>>> try:
raise TypeError
except:
print (sys.exc_info())
try:
raise ValueError
except:
print (sys.exc_info())
print (sys.exc_info())

(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
(<class 'ValueError'>, ValueError (), <traceback object at 0x10efad040>)
(<class 'TypeError'>, TypeError(), <traceback object at 0x10efad080>)
>>> print (sys.exc_info())

(None, None, None)
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8.4.2 except* clause

The except * clause(s) are used for handling ExceptionGroups. The exception type for matching is interpreted as
in the case of except, but in the case of exception groups we can have partial matches when the type matches some of
the exceptions in the group. This means that multiple except * clauses can execute, each handling part of the exception
group. Each clause executes at most once and handles an exception group of all matching exceptions. Each exception in
the group is handled by at most one except * clause, the first that matches it.

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

caught <class 'ExceptionGroup'> with nested (TypeError(2),)
caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>
| ExceptionGroup: eg
+—t—— 1 ——————
| ValueError: 1

Any remaining exceptions that were not handled by any except * clause are re-raised at the end, combined into an
exception group along with all exceptions that were raised from within except * clauses.

If the raised exception is not an exception group and its type matches one of the except* clauses, it is caught and
wrapped by an exception group with an empty message string.

>>> try:
raise BlockingIOError
except* BlockingIOError as e:
print (repr(e))

ExceptionGroup ('', (BlockingIOError()))

An except* clause must have a matching type, and this type cannot be a subclass of BaseExceptionGroup. Itis
not possible to mix except and except* in the same try. break, continue and return cannot appear in an
except * clause.
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8.4.3 else clause

R ERRE oy FAKRNEAES I ESE, T HEEMITreturn, continue B break 4], W[k
else THIFHEIIT. else B AEASHZHIMexcept TR,

8.4.4 finally clause

If finally is present, it specifies a cleanup’ handler. The t ry clause is executed, including any except and else
clauses. If an exception occurs in any of the clauses and is not handled, the exception is temporarily saved. The finally
clause is executed. If there is a saved exception it is re-raised at the end of the finally clause. If the finally clause
raises another exception, the saved exception is set as the context of the new exception. If the finally clause executes
a return, break or continue statement, the saved exception is discarded:

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

The exception information is not available to the program during execution of the finally clause.

When a return, break or cont inue statement is executed in the ¢ ry suite of a try...finally statement, the
finally clause is also executed 'on the way out.’

The return value of a function is determined by the last ret urn statement executed. Since the finally clause always
executes, a return statement executed in the £inally clause will always be the last one executed:

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

TE 3.8 iR BE i Prior to Python 3.8, a cont i nue statement was illegal in the final1ly clause due to a problem with
the implementation.

8.5 with iEfH)

with WA AR A 6 R SO RS (B Wwith 35 6] 1 F U832 5 —9) G ST p AT B 1 AT
XAV t ry..except.. finally B IEATERE AT (BT .

with_stmt = "with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents

with_stmt_contents with_item ("," with_item)*
with_item = expression ["as" target]

WA —A “TH” fwich iBAKHITERIT:
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LoxF EFSCRBA (FF with_item T IMAIRIAA) FATRMERFAE BTGP .
WA LR SUERIERN) __enter_ () MERZEM.

WAL R SCERIER _ exit_ () DAMEJSZEME.

JORH R SCE RN __enter__ () k.

WRwich iBAP G —ANHER, KH _enter_ () MRE{EHHIRELSE .

A

ik with IFRSPRIEUER __enter () J{RIRBIRERZ ARG, W __exit__ () FFEZBOR
PRI, SRAERS H AR5 R o) A R 5, SR A AETE R R N AR A AR B AR . 2 00T TRIHY 56
64

6. AT

7. FRGEA ETRSCE AR __exit_ () Jiik. WPRIERIRROIR R R Sy, WHZEAL. (g m
WG BB SEIL RS __exit (). BT, K=" None 4.

WFEA AR B R S S8, HFHRHE _exit_ () FIEARREE MR, WHZSHE S uEHs|
Ko WAGRIHENE, WZRHESPENHE], HSMEERITw ch IR R

WERTEA R R TS5 DM R IR, MR __exit_ () MREMESHZN, JEaTfEiZdGR I
IR A LA E ARSI T

PATR AU

with EXPRESSION as TARGET:
SUITE

TETR X ST

manager = (EXPRESSION)

enter = type (manager) .__enter_
exit = type (manager).__exit__
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)

WRAZATH, WAPWEAES D wi ch B RERM B S A F R SO

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

TE X ST

with A() as a:
with B() as b:
SUITE
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WRTPAR B35 5 L i 2 AT 2 0 H R SO R Bildn:

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

15 3.1 UG SZRp2 A BT SERIAA.
1£ 3.10 Jit S : Support for using grouping parentheses to break the statement in multiple lines.

Z Y
PEP 343 - with” {4 Python with B4 ELTERIAR . ARG .

8.6 match iEA)

3.10 iR Tigk.
NPl DS I i e = WU VR T2 (|

match_stmt
subject_expr

'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT
star_named_expression "," star_named_expressions?

| named_expression

'case' patterns [guard] ":" block

case_block

ik AT RG] SRFRE AT .

B RL 2 — MU (BRAE case J5), — M HARE (BAE match J5) . %M (WREE & T
) -5 HAMEREFTICRS. e

o DERCISENE R (Wghr R R s R ) .

o FIRERFUCECAEES & 2 — 47 b XTI e SR AE R 25 he
KT match fll case J&soft keywords o
W

* PEP 634 — 25 {bAF Tt . BT

* PEP 636 — 25k IChe . #of

8.6.1 #i&

VU /)2 R AR AR 2 T
1. X HRFREA subject_expr SRIEJGIFEERAE ML W BARME. a0 HiribUa EEs, WA
the standard rules #4J#—/~J04H .
2. HAMERHKIRS case_block AR IEATICHL . PCEC AL 2 A ELAR FUUAE R iA . Vi
it vl DA i — S8 5l T B A ARG E . ER AR R R AR R A S, BRI E
LR o BRI B AP ALRE Rt 7= 2 0% A FR S R B BT PR TR B Y6 e, W DUAEDERCiE Ay 2 S i -
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Frils (AT ECR I, — e PR RE S B . AN BT R I P RC A T 0« Sead
Het, RN BAE VLR USRS . Y T BTS2 B, nTRESH IR . X
e MHENYIE, RVEARRER S .

3. MRS TRy, HLSE i T XA RZ B 2R (ARAFAE ) HOSRAA. ERXAEOLT, PRIESE MU
AR FRYEE -

o QERZPRIUSRAE N HB S, 4T case_block H1f block .
M 7;‘::5\"], ﬁ@ﬂgiﬁﬁ%%ﬁ"l:#/l\ case_block ,
o WA R case By, DURIEA)Z L,

ik BRI HOBIEAERE R AR RIS 50, MR T HE S S R s B A AL 7

UGN

>>> 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, vy: {y}")
case _: # Pattern not attempted

print ('Case 4, I match anything!"')

Case 3, y: 200

XA, if flag @RI, WFEET A T2 H R NA

8.6.2 #JRIN

guard = "if" named_expression

guard (B2 case W—if/h) WAUSSLA RELL case IRAJH PRI HIATT. B RMIERXN: 1 £ Z)5H
— AR

P guard i case PWZH BT

1. fi 4 case P gBUR B VCEC LT . AR IT R M, WK quard #EA7RE, & F—A4>
case Ht.

2. WAL Y, %t guard sK{E.
o MR guard SRIEAE, WIEHIZ case .
o QIR quard KA, WIAEEH X case B,
o WERAEXT quard SRIEMRE DGR T 25, WAHRHAb S .

FUHFART A RIVER, B2 250, LRTUERAE LM —1 case BB £ 51> case HAKIK BN
PEAT, RECPCHL R M case HURFgebkat . (st ul, 2RISR 7347, ) —HEM T4 case
e, ZysRIR L H 2 k.
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8.6.3 W SEMCHCAY case 1
W 5E VEBCHY) case B2 BEVCTC T A 1 DLAY case Bt —NVCRCiE )2 AT DA —A4~ 0 %€ VERC Y case B, 17 HA%
A

AR —A> case AR, FH HHAAZ W@V, IA BN R EVTERY . ARFATAT AL
L EUE]— BB R REIE LA, IR A MR A R b E PERCHT . A AR R e s PERL Y -

o ZeMBE 2 00 g PEELIAS 45

o G E DA DL S
o WKAEX

« SRR

 FES NI E PERLRL

8.6.4 &=

Friks AT T AR EBNF BTEARTS
* f#5 SEP.RULE+ #& RULE (SEP RULE) * &5

* fF5 | RULE @075 E W 5 5

patterns WTIZEEE:

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

IR G A R 2 DA, U] (R4 Raymond Hettinger ${i ) —1)
SCPE, RES RIS R K ) o TR, LSRR TV R, REA B2 RSB 1Ak, B
- B e A A R i

HARX

AR R AT | BRI B 2 AR TR

or_pattern = "|".closed _pattern+

FA R TR DA 2 It ieay , HARAS TR 98 5 F 7] 9 44 5 S DABE S B S o

SR SORE HAMER R S AR TR i, BRI — N ICEC, Rk s B R IR sy . 50,
WERBA AL AT LSS, e IT e 2R .
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fMEZ, PL | P2 | ... XESESHKAIERE PL , QSRARIMCR%E 2T P2, A02R Hh B A e e )
S RPEE AR AR PSR, 5 MR T e 2 I

AS &=
AS BEFUR KB Y a s Ze MBS B AREUE T IE R, TR

as_pattern = or_pattern "as" capture_pattern

ARV R R, AS B PVCEC R, A0, AS B0 H AR S KBS as £33 1045 F 48 H VT L FR i
If], capture_pattern AfEE _ .

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

FEH{ERK
FIHERLON W, Python HHI R 28T @i, 1A

literal_pattern := signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEN st rings FIFRIC NUMBER 2 {Estandard Python grammar W5E L. =5 SHFEE . N XEFRIRF
PRI AT . WA SRS X F 45 $ 7 i

signed_number '+' NUMBER fll signed_number '-' NUMBER JER BT ERILI; BAIERALD
A A TR ER. Bl s + 45,

WM H 2, LITERAL H&TF <subject> == LITERAL WfJLE L. T BB None . True fll False ,
i s BT

HRERX

PR HARES — AR E . Tk

capture_pattern = "' NAME

U — AT RIK _ Rkt (1 BB N ) . ESWX4{E wildcard pattern
TELEME T, — DA FHEBEH E K. Bl case x, x: ... BT, Hcase [x] | x:
TR

PR R REVTRC AT . 45 4G PEP 572 FiR{H 215308 B AR Ve TN s & e e ln i A &
PR KA FI 3 B — A SRR B, IR IEAE M global Binonlocal 1A,

S 2, NAME BJE &Vl I X% B NAME = <subject> .
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BECFFR
R B E S VCRC R (IERAEAES) I EAGSEEMTATR. Hik:

wildcard_pattern = v

T HAFEARE R _ RNk F . RN TEE MR, RIEEYE match i H bR #iE.
guard fil case U2 anitt.

fmEZ, _ SeRVCE Y.

ERA
(AR Python " A FFRINE. T84

value_pattern = attr
attr u= name_or_attr "." NAME
name_or_attr = attr | NAME

T S A 44 PR S FHARHERY) Python & AR AF A7 #L0 e 4. ANSRIR BN WI(ES H ARE H 5 25 S AH 45 WA =
VEECA ) (== M s 847) .

fAMiZ 2, NAMEL.NAME2 {{fE <subject> == NAME1.NAME2 A} VCH L.

ks AAUHIE ROEAE R EECE R P B, RS T RES S RIS MEF R T e, R
SR A X PNEAF SR E VIR A B AT AR

R
AR SV AR B INAE S, DASRITOHA 4. BRitz b, BEBRAEMNIELR. Hik:

group_pattern = "(" pattern ")"

A sk (P) HAH b HIFAIRCE

FRHIR
— P IBE A S B IF-5 PP LR AEATIL ) A BRI T 91 R e e p A .

sequence_pattern "[" [maybe_sequence_pattern] "]"

| (" [open_sequenCe_pattern] nyn

open_sequence_pattern = maybe_star_pattern "," [maybe_sequence_pattern]
maybe_sequence_pattern = ",".maybe_star_ pattern+ ","?
maybe_star_pattern = star_pattern | pattern

star_pattern = "xW  (capture_pattern | wildcard_ pattern)
PR b B 955 5O 3 5 ca X (Bildn ..y A E. .1 )

108 Chapter 8. E&154)



The Python Language Reference, % %5 3.12.0a0

i B SREER B A IREEE S 1 AR (Bl (3 1 4)) B —A o K. SRR R
PAANEER (BN (13 1 41) MR — N EsRE .

— AP R Z AT RS TR B PR DA AL A B WRBCE B S TR, %
FIREAE [ KB P R 0, Ho2— A R AR

R A F IS A AR EAH PRS2 AR -
L AR EFREAR—ATH , T FIE IR R -
2. R EARESRE st . bytes B bytearray FSEBI, WZFFIBAIEHRIG.
3. B A A BRI T Py S AR [ SR i 2 ] AR K S o
UR P AR R K -
L AR HARFE AR B S TR O A ARSI Re S R e i 2k g

2. AR R RS H AR A RO I H A ZE B A AT IR . — H— D RCIE R R, it
S IRPCAE . AR BT A TR S E TR A PSS, A8 A% SR e R A2 1

VIR PSR i S w2 g NIUE
LR HARFP AR BN T AR RS TR B, WHZ PSR P Bl ok I
2. SEERERRFS—R, SERTAE R RIS AR AT H BEAT IR .

3. R B, B TR SREIARN HARTUR ISR I, A RS T aiIERE
PRSI R P A R T

4. FIRRAR RS TR SR FARSICHC, iR KR — 4.

ik AARFAIKEREL len () (B __len_ () PO K15 FRRERR AT AES DAL TR AL X,
W RGN RIEFE -

faiMiEz, [P1, P2, P3, .., P<N>] {UFEWEIE A TR0 VLS
o KifY <subject> E— S
e len(subject) == <N>
* ¥ P15 <subject>[0] HFFTVCEL (FHIEE BLPCH ] PAGRE & FK)
« $$ P2 5 <subject>[1] #FTUCHAL (AR HLICH AT DAGE & 4K )
o o RGN R AR ST 2 DA

eI, A BE AT LR —
o 43K H collections.abc.Sequence {2
e ¥t collections.abc.Sequence [ Python 2%
e X' T (CPython) Py_TPFLAGS_SEQUENCE i H{ N E 3
o QR A BRI — AR
FHURRIEPE PSR 2T A

array.array

e collections.deque
e list

* memoryview

* range

e tuple

#ik: KA str,bytes fll bytearray i HAREAREVEELF S
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BRATH R
B A B — N AR . HaEE R E A . B
mapping_pattern

items_pattern
key_value_pattern

"{" [items_pattern] "}"

", ".key_value_patternt+ ","?

(literal_pattern | value_pattern) ":" pattern
| double_star_pattern

"x*W capture_pattern

— BRI R T A — DU S DU SR A AR i i fE— A>T

BSHCAR RV IITAAOR. BEMFT 40| % SyntasError . PRI &5
118 % ValueError .

PATR 2 WU A0 AR R VE ) R
LR HAMEA R — BT, B GHE TT LA -

2. AW e 4 BB AR T B AR R, HARAM R AR RS E BRI B4 A Y T DT RE
JIIRFAS b S WU Rl

3. fOSRAERR S A I B A A AR E TR T EE T, £5]1% SyntaxError
s XPTFHIFRMER 4 8, 25| % valueError ,

double_star_pattern

P AEHE LS HARE get () AR SEOE XA TUCHE . VCRC A B (B X 020 L A7 AE T i)
MAREL _ missing () B __getitem_ () RFJAIZEE.

M=, {KEYLl: P1, KEY2: P2, ... } {N{ESEJE DA M M DR i :
o KifE <subject> ZHLE}
* KEY1l in <subject>
e P1 5 <subject> [KEY1] FIVLH
o e TR 0T 2 1) B ARt DA S 2 4

EE

REAFR— P RUALER L ESHA KBTS (WARA G . HIE:

class_pattern
pattern_arguments

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

| keyword_patterns

", ".pattern+t

", ".keyword_pattern+

NAME "=" pattern

positional_patterns
keyword_patterns
keyword_pattern

SRR TTHC A, WU BE SO AT LR —
o Y%K 9 collections.abc.Mapping fJ3
e ¥t l collections.abc.Mapping [# Python 2&
o ¥ T (CPython) Py_TPFLAGS_MAPPING {v[{) N &2
o AR H _LRIEAT A2
FRUEFE Y dict Fl types.MappingProxyType JHbJE Tt .
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[F]—A~ 56 B R B AR AR FE AR B
PATR R s 5 H AR R VEBL i 22 4 A
1. W1 name_or_attr ARNE type HISEH], 5|k TypeError ,
2. AR EHFMEAZ name_or_attr B (Glid isinstance () Mik), B VCHKIL.

3. ?i&ﬁﬁiﬁﬁ}%&ﬁﬁ, WZ R PCHE e A0, AT 25 BRI T2 A A o B el (o S R
FAE.

XTF—SENERA (ARG SCHR) , B2 — B TR, RSB HAREAMILAS; XFFixessds
A, R I B H AR I —FE T AR

AR A R, BATRE — b3, 4 s

—. RO E R — N R T A R
o WRXG|IK T AttributeError DAMYRE, ZRE it .
* WERIXGIK T AttributeError , ZEBIVLHLKI.

o W, 5 R BRI 1 TR S H AR BRI TICES . AR R, ST e 5%
UnSRBTy, WZRS T —A S SR AT IR

1B SN PR T S WU TR B e~ S U TRl

HIRAFAERCELIR, LEICRLATZ A% nane_or_attr [§__match_args_ JRPEIFUEEHON KRN
.

—. #4175 getattr(cls, "__match_args_ ", ()) ZMHEIFEH-
o WRRXGI AR, %R .
o WERIREEA R —Tod], WK ES] % TypeError ,
o PAIERAIBERBE len(cls.__match_args_ ) , J5| % TypeError,

o LI, (VER 1 & _ match_args_ [i] ¥k, _ match_args_ [i]
WA AR WA RN & TypeError .

o WA EIM KM, 5% TypeError .
S
A RAEX LB P 0913 F Ak
L AR B BGUAR R R S B, TTRCH i R R U S AR A
XFTLANEZRAL, (LB TR AL B R AN [ Y -
¢ bool
* bytearray
* bytes
e dict
e float
e frozenset
e int
e list
* set

e str
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e tuple

These classes accept a single positional argument, and the pattern there is matched against the whole object rather
than an attribute. For example int (0| 1) matches the value 0, but not the value 0. 0.

fAjMS 2, CLS(PL1, attr=P2) {UFEW LA NIE O VLT ALY) :

e isinstance (<subject>, CLS)

e i CLS._ _match_args__ J P1 F ki

o XA KBNS attr=P2 :

— hasattr (<subject>,

"attr")

-} P2 5 <subject>.attr FHfTULHE
o AR A S SRR DB

Z UL
« PEP 634 — 5L UCE . FI3E
* PEP 636 — 5B UTHE . SR

8.7 BEE N

funcdef =
decorators =
decorator =
parameter_list =
parameter_list_no_posonly =
parameter_list_starargs =
parameter n=

defparameter
funcname =

PRECE e P 8 8 SCRRBREE L (S WA R R 20 2s 4 —T7)

[decorators] "def" funcname " (" [parameter_list] ")"

["->" expression] ":" suite

decorator+

"@" assignment_expression NEWLINE

defparameter ("," defparameter)* "," "/" ["," [parameter__

| parameter_list_no_posonly

defparameter ("," defparameter)* ["," [parameter_list_sta:
| parameter_list_starargs

"*" [parameter] ("," defparameter)* ["," ["**" parameter

| "**" parameter [","]

identifier [":" expression]

parameter ["=" expression]

identifier

BRI SO AR TR o BT IR S 24 i S 0 i 44 25 W) PR R B PR 7 2 e ok 5 (e80T A
FTACH I B ) o XA BREION R S0 2 BT 4R 42 S RIS T, A6 S R B8] st T (0 1) 4 Jey i 4 2

(18

BRBCE SO IAT BB AT 2 R O I A S AT A

— AR HUE O] AR — AN B A decorator FRA IR . 2 B BRI E SCINRFE B 5 1% eR BOE SCR A s b o
PSR IAAORIE . SRIASERLITR— AT R B X AZREOT A N E— S AR TR . HaR 0]
(ERF B E B R B PRI RO R - A Mids & DARRE 7 s o BIanbA A

Qfl (arg)
Qf2

def func(): pass

AR BRSBTS W o BRI o JRYE, bR %R docstring .
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REEENT

def func(): pass
func = f1(arg) (£2 (func))

AR ZAAET AR B BT A S BRI 98 E B 44 75 func,

1E 3.9 MR sRBOT AT B2 assignment_expression KXMi. TEZHIMASH, ILiBE N E
2R, TSI PEP 614,

BN HA B A4 = ik KEERTEAN, ZREFE N A “BAESE”. TR
IEIIES, HW R argument 7] DAERIH TP RE I, FEBURE LT S HIESREGMERE. R — MBS
HABME, JEZHrae"" ZaiES b BA BOAE - XA RARR I RAETETA IR 5

BRINE S AL AT BB SORFH N T AT B R AT . X TR 24 bR BOE SO0 R ORI
MR BT fERAE R IR . X — RAEBGAE S 28R, Blans| 27 g g
SR AR RS TSR (BIINm SR T —50) . WsipR EROAER B k. RiEE AR
MATITAEEERY . Sead BRI — TR B None VEJ9BOAE, FHAE R EUA T R ACHb RS HAE i, i 4n:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

B KO A T AR R R — T A SE PR HA . RO B R 2 TR S8R PO T A TR S RE, X
RRACESE, UM TS, SR HBOAME. WA Y identifier” XFEIEX, BELWHIIS
P — A TCADR AL T BN AL SR, BN — D25 ocdl. ARAF(E"* *identifier” EAEHIE I,
BRI — BT A e B R B AL B A ) KB 7 24, BOA— A R A S o A7
o"*identifier” ZJGHESHR R KT ILS W Rl KT SHIEA 127/ ZHiE S e
IRAEEIEZ A R e A B S AL A .

1 3.8 CEH: WA / BB S ERAR R R EE 2 . 25 PEP 570 TR .

ST AH AR E, HERNERS LRGN 7 expression”. MG SE A AH AR, #£5
*identifier Bf **identifier XFEMIES WA, RERT AR “RE” fnyE, HIEXNEESIFE
JEI E"=> expression”. XEEARE ] DURAEATA R Python FRika . ARyEHIFEFEA 238U s BT 1 Lo
PR T DAVE RO 42 __annotations_ JEMEH DAKT B 244 Bk R A 7 8B Bl v 19 . REE A T
annotations import from __future__ M, WARESTEETTIRAAE R FAFER DUS IR SRAERM . 5
Ulmﬂ s ENISTERAT R ECE X ORE . EXFMEIL T, ARvEA R 7 665 © A T R AR ot B A4 I AN

DI ES AL OREER—NH AR EL) DAL BIFE R O B )2 AT RERY . X 52T lambda ik
X, Bflid Wlambda 58 X —7. HHER lambda FUR ) BLRAIUE S — MR AL ¥ e de £ i) E
SCH R T DA T lambda Sk 50 SCRY R B—RERI A& 3 s ELAS M A4 FR . "de £ JEaNSEhR B3 ham K,
HERVFRITZ AR AR AR .

PR BIERH I AR T2 5. FE DR BN IATIY de £ THA7 S SC—A Rl el B0 nl il [m] =
i o ERES PRECR A A B 8 B 0T DA A A5i% def 1B/AT A sRERY Sl s B PRSI G & 54—y

S U

PEP 3107 - pR¥haiE 0] 09 R BhR LG i

PEP 484 —JMITEfR ARy b & e 3 AR,

PEP 526 - 28 i biiknyiG i A B AR AR IIGE, WG BRI f A &

PEP 563 - SEJRRIBRTEARM SCRF AR 4TI 1 AP A P SCORAFAR 0 AR AN 2 B RAE A S BUAR ¥ A R 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 [inheritance] ":" suite
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 %
B, S PEP 614,

FF DATE RSP e SN E Y AE R KR IE: EA TR ATt 52, SCpilE It @it self . name
= value JEJVAHBCE . FMEBIBIEY EIL"se 1 . name” FIRIEAKVIM, 241 st 75 2007 1 I8 5L 6
PR BURA] 44 12 E M. SRIE I RIS Bl P BOAE, (BRI 5 () AT A2 (B AT RE R BOR T 10 45
R0 MIDAGE 468 25 SR A RAT N [R5 BN ) S Bl AL B

S
PEP 3115 - Python 3000 Pi¥j R Koo IS MO 4 AEE BRI, DAS & T anfar il @y A To e 28 i
PEF
PEP 3129 - JO3EHRgs BN pen il . BRI 7 Ve i gs 2 7F PEP 318 thgfa| AT,
SRR B — S B A B A S & 250 __doc__ 4 H , it %K Mdocstring.,
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8.9 iz

3.5 BiifE

8.9.1 hiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python PR IAT T ATEZ AL B ERF R RIKE (S Weoroutine), await ik, async for PAfasync
with HAETEHMRE R B i .

il async def IBEVEE XA RELE S AIMEREL, RIEEMIAGE await 3 async KEF.
TEMRERBUA P yield from Rk fF5]% syntaxError,
PIVER BRI 191 1

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

15 3.7 UE MG await Ml async AR IR KRBT TEZ BIA B EATEME R AN B MR B 87

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 3¢t 7 __aiter_ F¥E, 1% ¥4 B Bk [Blasynchronous iterator, "B R] PAAE H
__anext__ FERIHHRA A,

async for HA) SRV RN 2B T A O R EA TR A
PATR A

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TEVE BT

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
SUITE

else:

(FItakgs)
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(£ 50

SUITEZ2

Seealso_ _aiter () and___anext__ () for details.

TEMR R AR Z AME ] asyne for iBAPKFT| & SyntaxError,

8.9.3 async with j&f)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BEWSTEEL enter 1 exit J51E P& {EHAT o
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e L BT
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)

Seealso__aenter () and ___aexit__ () for details.
FEMRREUAZ AME asyne with {EA)%5]| & SyntaxError,
ZUL:

PEP 492 - {§i}] async fl await {75 5CBLPpRE RF PR Python Hfg— N IESHY SRS, HFHIAH Y 52

FrfIk.

&
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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

X2 SR Python i YAALTE , ELHGREUA Al T4 hi CPython AR 1)1HIA (2 W Grammar/python.gram). X
B R A I 1A A A ORI R R A 401

WhRCEE 2 EBNF fl PEG (iR AR Fihli, s GRS RASEE S 0 4R FOR e 2Uaid (R
FORVCREATEFETAE), T ¢ SR EZmiil (RIBSK _RDERE ). AT | rRafiREFR PEG ) “f
FRifE” (e 4t PEG A EAE /). S PEP 617 T fA7 KA%IF ML E 2 4075

# PEG grammar for Python

#ommmmmmmm e = START OF THE GRAMMAR =========== —=—————————e ==

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.

3%

- 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

@3
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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
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:
| Tyt

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 ——

block:
| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('Q@' named_expression NEWLINE )+

(R akzE
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# Class definitions
# ,,,,,,,,,,,,,,,,,
class_def:
| decorators class_def_ _raw
| class_def_ raw
class_def raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block
# Function definitions
# ____________________
function_def:
| decorators function_def_raw
| function_def_raw
function_def_ raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
# Function parameters
# ___________________
params:
| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param _with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &')'
star_etc:
| "*' param_no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds:
[ "**' param_no_default
# One parameter. This *includes* a following comma and type comment.
CFoiaks:)
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#
# 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:
| 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
CFoiaks:)
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# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','?2 '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ")'" [ ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
except_star_block:
| 'except' '*' expression ['as' NAME ] ':' block
finally_block:
| '"finally' ':' block
# Match statement
# ,,,,,,,,,,,,,,,
match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression
case_block:
| "case" patterns guard? ':' block
guard: 'if' named_expression
patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
CFoiaks:)
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as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
[ "|]'.closed_patternt

closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number !'('+' | '=-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number !'('+' | '=-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

complex_number:
| signed_real_number '+' imaginary_number
| signed_real_number '-' imaginary_number

signed_number:
| NUMBER
| '-'" NUMBER

signed_real_number:
| real_number

| '"='" real_number

real_number:
| NUMBER

imaginary_number:
| NUMBER

capture_pattern:
| pattern_capture_target

pattern_capture_target:

(Rt
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‘ !H n NAME !(V.l ‘ l(l ‘ V:l)
wildcard_pattern:
‘ " "
value_pattern:
‘ attr !(v.v ‘ v(v ‘ v:v)
attr:
| name_or_attr '.' NAME
name_or_attr:
| attr
| NAME
group_pattern:
[ "('" pattern ")'
sequence_pattern:
| '"[' maybe_sequence_pattern? ']’
| "(' open_sequence_pattern? ')'
open_sequence_pattern:
| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:
| ','.maybe_star_pattern+ ','?
maybe_star_pattern:
| star_pattern
| pattern
star_pattern:
| '*' pattern_capture_target
| '"*' wildcard_pattern
mapping_pattern:
‘ l{l l}l
| '"{' double_star_pattern ','? '}'
[ '"{'" items_pattern ',' double_star_pattern ','? '}'
[ "{'" items_pattern ','? '}’
items_pattern:
| ', '".key_value_pattern+
key_value_pattern:
| (literal_expr | attr) ':' pattern
double_star_pattern:
| "**' pattern_capture_target
class_pattern:
| name_or_attr '"(' ')
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ")'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
Q)
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positional_patterns:
[ ', '".pattern+

keyword_patterns:
| '",'.keyword_pattern+

keyword_pattern:
| NAME '=' pattern

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression

star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',"']

star_named_expression:
| "' bitwise_or
| named_expression

assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':="

disjunction:
| conjunction ('or' conjunction )+
| conjunction

conjunction:
| inversion ('and' inversion )+
| inversion

(Rt
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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

| lt_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
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

(P
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# Arithmetic operators

sum:
| sum '+' term
| sum '-' term
| term

term '*' factor
term '/' factor
term '//' factor
term '$' factor
term 'Q@' factor
factor

factor:
| '+' factor
| '-' factor
| '"~' factor
| power

power:
| await_primary '**' factor
| await_primary

# Primary elements

# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)'", "obij"

await_primary:
| AWAIT primary
| primary

primary:
| primary '.' NAME
primary genexp
primary ' (' [arguments] ')'
primary '[' slices ']'
atom

slices:
| slice !',"!
[ ', '.(slice | starred_expression)+ [', ']

| [expression]
| named_expression

[expression] [':' [expression] ]

| NAME

| "True'
| 'False'
| '"None'

(Rt
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| strings
| NUMBER
| (tuple | group | genexp)
| (list | listcomp)
| (dict | set | dictcomp | setcomp)
[
group:
[ '"('" (yield_expr | named_expression) ')'
# Lambda functions
# ,,,,,,,,,,,,,,,,
lambdef:
| 'lambda' [lambda_params] ':' expression
lambda_params:
| lambda_parameters
# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc
lambda_slash_no_default:
| lambda_param_no_default+ '/' ', '
| lambda_param_no_default+ '/' &':'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'
lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds
lambda_kwds:
| "**' 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? &':'
CFoiaks:)
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lambda_param: NAME

# LITERALS

strings: STRING+

list:
| '['" [star_named_expressions] ']'

tuple:
| '"('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

| "{'" [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',"']

double_starred_kvpair:
| "**' bitwise_or
| kvpair

kvpair: expression expression

# Comprehensions & Generators
for_1if_ clauses:
| for_if_ clause+
for_1if_ clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| "for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '"[' named_expression for_if_ clauses ']'

setcomp:
| '"{' named_expression for_if_clauses '}'

genexp:
[ '"('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
| '"{' kvpair for_if_clauses '}'

# FUNCTION CALL ARGUMENTS

arguments:
‘ args [IIIJ &l)l

(Rt
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args:

| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+ [',
—' kwargs ]

| kwargs
kwargs:

| ','".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+

| ', '".kwarg_or_double_starred+
starred_expression:

| '"*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "'"**' expression
# ASSIGNMENT TARGETS
# S=================
# 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:

[ "*' (!'*' 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

CFoiaks:)
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[ "(' single_target ')'

single_subscript_attribute_target:
| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead
|

atom &t_lookahead
t_lookahead: "(' | '"['" | '."'

# Targets for del statements

# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom

del_t_atom:
| NAME
| (" del_target ")'
[ "('" [del_targets] '")'
[ '[" [del_targets] ']'

# TYPING ELEMENTS

# type_expressions allow */** but ignore them
type_expressions:

', '.expressiont ',' '*' expression ',' '"**' expression
', '.expressiont ',' '*' expression
', '.expressiont+ ',' '"**' expression

|
|
|
| "*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ','.expression+
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
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o RH A L i ARPIRACRS T B BRIARY Python $8/R4F, (046 b aSHe, Bixtiy sz i
(5. s, ek =E55), Safe M G.
* Ellipsis NEHFE.
2to3 it Python 2.x fURS#44 Ky Python 3.x AL T H., I AEHTIRED , 8 Dy fATAT, AbER s X 2 Boke il 1) 1)
NGRS AR
2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & 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})

135


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

The Python Language Reference, A4 %5 3.12.0a0

s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4
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complex (* (3, 5))

SRS PR L sREA AP DAY Rl AR o A RIRAE S IR ) Y AR TEE, ATk n]
HRFTR—ASHG AT BE IR R Y Y SR AL o

F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- F S PIEY AR E I E X _ aenter_ () Ml __aexit_ ()
TrERXfasyne with iBm PSS TIES] . B PEP 492 5] A,

asynchronous generator -- 55252 %% 1% BB Masynchronous generator iterator YR . B 5 async def
TE SRR BARAA L, AR ZEET B E vield Rk A A —RIN A FEasyne for JEHRH{H
.
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
— AL AR R BT R await RiIEA B Fasyne for PAfasync withifh].

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .

X% & T asynchronous iterator, 2481 __anext__ () FYERA B &R Bl —AN [ S Rk AT R
A s R RIS BB T — P yvield Rika.
i yield UmIEEA, 024 B E IATIRES (45 RS AT HGERY try 157) . 241% 79 £ &

HERBHHM __anext__ () REIAERIGARIKERN, ELMEIFAEHSINTT. S PEP
492 1 PEP 525,

asynchronous iterable -- 52 n[ERR R 7] fEasync for i A W g H A0 X . O AT S B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 525088 ST _ aiter_ () Ml __anext_ () HFYEMIXIE. _ _anext_ W)
R Bl —awaitable ¥} 5, async for SRR ERIFH __anext_ () JyiERTIR ] A8 A ZE R4}
%, HINHF| K —1 StopAsyncIteration B#. H] PEP 492 5| A,

attribute -- J& 1 A value associated with an object which is usually referenced by name using dotted expressions. For
example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by #7124 F= % 4% 5, for ex-
ample using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted expression,
and would instead need to be retrieved with getattr ().

awaitable -- W[25FEM 4 GEFEawait FRX P HAN S, WA coroutine /2 AT __await__ () HHEW)
%1%, 2l PEP 492,

BDFL “Z&B{-ZEM#E" W45, B Guido van Rossum, Python BJA1]3E# .

binary file -- “JERISCHE file object BEIGIRE T Kt F o HERISCAFR B FE A —dEHIEE (b, twb
or 'rb+"') FTHM A, sys.stdin.buffer. sys.stdout.buffer DA io.BytesIO fil gzip.
GzipFile HysLH.

7S Weext file T fRREBILS str MRS .

borrowed reference -- ff A 5| H] 7£ Python ] C API v, {5 A5|HEIE—MXR5IH. BEABUtg5 Hit
B RIS RN E S B — AT EH AR AR BN, B3R mcss o7 DA X 5 1 i G — A strong
reference B E

HetEXEborrowed reference L Py_INCREF () DANFILJEHIALR Ay strong reference, BRAER 4% %5 Toi:
TEMEAT IR RIG— IR W Z B % . Py_NewRef () BRECH] AR HI R AN —AN B 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

LSO TR BN AR ) TR . X R AE SR PR S AT W AR 4
Bl F i35 bytearray PAJ bytearray [ memoryview, HAWMHEAEZR —H#EH BT AW AEX)
% HEEFI A XM R 6 T44E bytes PAK bytes X4 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 .
FATHE A HFE AT DALE dis BEHL) SR R AR .

callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implements the ___call__ ()
method is also a callable.

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 HIIRTESEIN, £F python.org | & ff. “CPython” — il JJ 75 LA B i 6 1 SE 3 5 oAt
SEFFIAN Jython BY, IronPython AH 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 RIpR B A [ ) S S B [+ SR 1 1) 224 R RSO 2L IR e K. 3 I 2 by DR BE SRR
R R L ik VR A~ S B

Y52 Wsingle dispatch RiEFESH . functools.singledispatch () HEigeA K& PEP 443,

generic type -- JZXURI W] W T S tpe; BE -NIEU 1ist A dict Wcontainer class, W] T %2 % %
FAFIE,

WA, WS 524258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

global interpreter lock -- 4> i BEZS i CPython RS R AR —FPpHLH, BERRE—N %2 A — AR
AT Python byrecode, BEALTE T B E AT GARR ([HE dict GEENEIRM) X R 5AR R4
AT CPython SEB. 258N ERESS B (H 1M RERS 2 R RE B AT (8, AR W24 4E T 2 40
R FROH T

However, some extension modules, either standard or third-party, are designed so as to release the GIL when doing
computationally intensive tasks such as compression or hashing. Also, the GIL is always released when doing 1/O.

QI —A (PASORSARLEE R B E 3 2 8dir) A i Zie” APRESRI S IARIRIFIT), ARk 4t
TEA0 FAL AR DU T BOTERE o 9 (7 e AR B8 170 R A T B S BRAR A A %, AT A DA
o

hash-based pye - A 03751 pye /A FF X7 50 SC 2 0 75 (LT 050 5 1 b I it s AT 21 2 T R 98
k. BIRLCLE AT mi KA,

hashable -- W[Wy 4y — /> Xk G2 A W i (6 0 2R A 2L i o I N 268 08 ik Tee A (EFRERA
__hash__ () Jrik) , IFATLAIRIAX AT (EFERA _eqa 0 k) « AIGAXIR Y
IERAT AR G A (L LRSS R A A ]

AT A PE SRR RAE AR T IS AR S A BT, DA S R S5 A A E Y R B I A (L

RZH Python H AR AL W EXS SRR AT G AR5 IR Zeds (BIANSREF i) FA ISR AlAs
iy (BIANTCA frozenset) (M ENIRITCR I N ATMG A A R AT A Y & SRS BIN R 3
WA A ENTERE R —@E A AE (B2 S H O HE) . ENmm LB T e
id ().

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter environ-
ment which ships with the standard distribution of Python.

immutable -- AR[EXR HATFEEERIXIR . AR RAUSHECT . FARFICA. AR R A RERIL
Ao QERIDIAERE— DA FRE, WD ABIEFAIRTR . EAERR S B A Er RS TR,
BUANAE A~ S

import path -- S AW HE M IE (B2 458 ) AMMPE, SglEipath based finder FEERFA
Hbr. tESAR, HAETFREFKE sys.path, HEIFRFA NGB ATRERH LRAR __path_
JE .

importing -- A 4— /M) Python (TS EE K 5 — NS o i) Python 865 B H A3 A2

importer -- S A 2% AT IAIXT S WA RERET finder & F loader

interactive -- 23 i, Python 475 — A2 B fERERY, RIARY] DATE MRRESR /R A9 Ja i ATE A ANk 5K, A7 HP 3R
It EREHRLSR ., HEARWSHMED) python 4 (WA ATERIGTTHEMLIF 4 3% B e £0R0 1 3% B
i) o A DU T AR R B A R A i B P X by s AR 8 (1 IES T 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 E{CX} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (suchas 1ist, str, and tuple) and some non-sequence types like di ct, file objects, and objects
of any classes you define with an __iter__ () method or witha __getitem__ () method that implements
sequence semantics.

AIERXTZ T AT for IRFRAKVF 2 HALF Z—NFHH s (zip O« map () ...)e B—AA[ZEA
MEAERNSEAL /N ERE iter () B, BEoRENZNEIERL . XFMERSE A TXEEEH—
UCPE 7 o AEOE R P AT Z B, IRIEFEAFTEA iter () B0F B OABERIXNER . for iBASH
YR B A PEARLC A, QAN I 2R i 24 A8 5 R AETE IR 0] SRAFE R 2R . S Witerator, sequence
PA S generator

iterator -- EAUAF JORFR —EAHBLIRRAR 5. EREPEAEN _next__ 0 Jrik (BCHHAELHNE
PR next () FFBAR LA Y BEA BTG % stopIteration FH. FXmfk
HAR R PR BRI O AR, RE I __next_ () AR SR StopIteration R, &
RADARA __iter () JFIEAPRIRWZEARXIR B &, HGE A t2 RN, A
AT HARAEAKT & B 6. — D REWBISNEIRLE S 2 R BT R A (RS . A
X (I 1ist) fEARBFR ML A iter O BEEURTE for FRERH AT E MRS 7 A — N ik
Ao WERAEBEHE O T AR IE A S ) 20 17 2 1 1 AU AR R I A [F] — iR AU X &, LR
BRI R R A

W25 B &R typeiter,
CPython implementation detail: CPython A% — W LR E X __iter () MIEER,
key function -- SpR% FH PR KRR B RR 40, 2 BEAS AR ] 1 T HE P e HFOLBOE R AT X4 BilAn, Locale.
strxfrm () AT —AFEREE IR 29 % RHER 1 .
Python H 47 ¥ 2 T 2K o ¥/ 1 6 pR B0k 22 ) oo R A2 80 4 05 e A 4 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

There are several ways to create a key function. For example. the str.lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (), and
operator.methodcaller () are three key function constructors. See the Sorting HOW TO for examples of
how to create and use key functions.

keyword argument -- 33t 58 £ Wargument,
lambda tH—A> i lexpression 14 BUP)EE 2 IR %L, RPN SAET R B BORIE. B8 lambda 3£ F)VE N

lambda [parameters]: expression

LBYL “SE&FEHER" MRS .. XA E XA SAE T8 ) s 40 il e s A w2 F . 1k
W5 EAFP J5 XA O HE . HAR U R B £ 7 1R A
TEZ LAY, LBYL il 38 “&F" M “BER” A4 F s M. Bildn, PATFAS 1£

key in mapping: return mappinglkey] A REH TIEREEAEZ 5 HAMLFEIN mapping FHF5 R
T key T H B o XA ) AT JE A B ) EAFP 5 R bk o
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locale encoding -- i & X I 4t 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 314 Python [N Ef)—Fhsequence. BIRA JFNF, (HHEAMT HALEF PRy Bdlim R, Bl
VM TR ]S 24 O(1).

list comprehension -- FI#eifl: X Ab BE— A5 91 b 1 B A BB 23 0T 3R 9T 0% [ 45 2R 5 i% ) — Fh 5K H k.

result = ['{:#04x}'.format (x) for x in range(256) if x $ 2 == 0] BAEMR —TO0
F| 255 JE NPT 2S E SR BN B E AR (0x.) B9F . Hiir ?"—Jﬂs—f B, G 2 4 s )
range (256) PHFTA GRS AL,

loader -- JIERAY ATTINBBIREINT S . BUME X4°H Load_module () B MMEAEE H—Afinder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- WL} A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
classes. Examples include dict, collections.defaultdict, collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFEA LS sys.meta_path FERFTIREI finder . TCERAREE R 28 S path entry finders
AFAE A I A AH A

B8 FE importlib.abc.MetaPathFinder [ fRIGEIEEEFRoe I SL B 715 o

metaclass -- JLI — P FQIEERZE. JoE LW RS . RPMAERYR. JoRNATHERZ b =13
HERUEMINIIYSE . KT ) % G SRR 5 AR P it ERIASEEL. Python [RF5HIZ ALHET 1] PARY
LEEXE?’@ KES P AGEATEXA TR, (HYFH 2 By, e TSR A i PO g o7
EMNEHUNTEREETI H G, BMARR2att . mRESTRAIE ., KRB, ALHAFZATS .

E%Hﬂ STk,

method -- Jj ik TEFNTE CHYBRE. ARV AIZ R LI — BRI, TR SR B SAE R
HEE—A~argument GRE 44 M self). 5 function fnested scope.

method resolution order -- J5 i RT3 AT I & e A 3R A O s 8 2R TP B2 B R S 5 I o 1
B Python 2.3 J5 ATy 7 f#H 2.3 IGE Python fEHT# AT A AH ¢ BE A 1R

module -- il %52 Python (U — gl EH AN . AR LA M7 i f 44 25 18], Al 4 & T 7 Python Xif
% BEHRTIE i importing FEVERE N E] Python Hr,

5 Wpackage.

module spec -- BiJ R — A~ 2 S0, Hd &l T s B g1 X 3 AF E. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- RSN} W[ASXF RO DAFEH: 1d () PRERREDE SN MO HBUE . 53152 Wimmutable .

named tuple -- H.# e8] ARify “HAT4” ﬁfﬂ%ﬂ‘ﬁﬁ%%ﬁjﬁ?ﬂ I BI85 TR I RE T 44 KR
PEARVTIAE B . X REM SISt il RESI A HoA R

FUNELRRETHAICH, BFF time.localtime () fl os.stat () BIREME. J5—01F2

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

e HL A T R P R (I ETE BT ). BeAh , B T nl A H R U tuple QR IT E X
AIRFER AR A XFEMEFT AT TS, s L) %k collections . namedtuple ()
Bl Je—Fhor Rk s In—2e Lo 5 al P & H 4 TCH e IS i

namespace -- iy 42450 44 2 B AF R RN . e A R, ERFNER, AN iRE
A A m] (FEHEZN) . firsh 235 [BE B a2 o 58 R SCRpbiefb . N, % builtins.open 5
os.open () Al 4 H 12 25 AR X Ao iy 44 25 1) 0 38 A0 BH ff W6 I A e S BB A bR BSOR 35 B R 5
W AT 4. BN, random.seed () B{ itertools.islice () XPE LN T X LR EE
i random 5 itertools B BISZHLA .

namespace package -- iy %43 W48 PEP 420 5| Afg—F U8 A R8s ipackage, s 2510430 AT
HEEFoRY), Haid I Sregular package AN[a], FNEAIEA __init__.py X
B[ % Wmodule,

nested scope -- iR EE IR 75— GER NG HASEIRE 1. BN, 75— REZ e L sRET PAS |
HIE A . TR ENE A S AR AR o3k, /R B Sz R TN 21
M. B, £RAENRENERT &R 0. #idnonlocal REEFR RTEAINZEH
.

new-style class -- HiAR XITH\i C oy T A R R I ZSE A IHFRIE - A S5 Python it i, AT
KBRS E ] Python B iy s RIERFE, BIAN__slots | fiRFF. FHLJEYE. __getattribute_ ().
RITIEMEE IR

object -- MR ALATHARE (JBIHESME) PARTUE XATH (Orik) B%diE. object g fEflnew-style class i)
RIREERS .

package -- U —Fp ] & FAEE 8 IH A5 ) Python module, MR L, @A __path__ J&§
P Python ARk

%2 W regular package Flnamespace package.

parameter -- JE5 funcrion (BJ5{k) & XA, B ERBT VAR Z I —Dargument (BAERELETS
WK, 2409%%). ALMES:

« positional-or-keyword: (IS XHET: , A TTVMNER (2 5 5 i A6 AT AR % 4 5 53 16
AHI5S. SRIRAESER, BT foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {URALE, & —DHAEE O A AR SE. (URALETE 2 0] il 76 R H0E
MIESHIRFENZREE A/ FRRE L, IR posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: R FKEET, FHE— N HEGEN XEFEANSE. PR 47 IE S ]l 7 R AL
BN IES ) RGBT E S B AE 2 N AN B IE S Z B < ok S, Bl
TR kw_onlyl 1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional: ]S, € W] ASRME 1 — MERECRE A LB S B BT (FEITEHALE 2
EERZNESHZIG). ZFES RS AR * KE X, Bl FE args:
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def func(*args, **kwargs): ...

* var-keyword: WJZERARF P AT VAR AT BAR SR 0 SR SR (FPINTE HARTE 2 2 332 1) % it
FSRLIF) . RFESEETEIE S AFREIMER ~* ke L, Bl LTy kwargs.
JEZ ] DA IR 8 AT AL S HL, AT DU HELE T B S 400 e BOA .
75 Wargument RIEFRFH . SEEESHXHHE WAB . inspect.Parameter 38, F4 3L
A5 pLK, PEP 362,
path entry - BHEA 11 import path F3t)-— AL, £eipath based finder FREH T AROBES:.
path entry finder - #f2 A LIRS 1T ATIHTIXT ST sys . path_hooks (Hipath entry hook) S finder
AP e I path entry e B TFLER
1 Z%F importlib.abc.PathEntryFinder AT R A N AR LIBIEA T

path entry hook -- B4R A LNEY1 —Fh Al RS, ERNE AT A R4 58 path entry TR DL T REAS i
H sys.path_hook | FEiR [El—A path entry finder,

path based finder -- J& TR AR BUAR—Fh L& 2 538 5, AIE—ANimport path IR,

path-like object -- R % RE N REHEHXSR .. REENZ AR — NFREGEH st il H
bytes X%, L@ LM T os.PathLike PS5, — A3 FF os.PathLike PMUAIRTS
TS os. fspath () BREFEW KN str 8{H bytes BRI ZFE LS os.fsdecode () Fll
os.fsencode () A B RMMERIRS str 3 bytes KBPWLER . XI5 & PEP 519 5| Al

PEP “Python 521" M) LS . —> PEP g (seit 3Cky, Fl>K1a] Python 41 XHRHHE B, sifiiik
—™ Python 184 S G BE sl 3R 8% . PEP L 24 3 HURS A 10 B AR BIAS A T2 DU PR ) SR B P o
PEP WA AE e S Bt . ISR A OGRS A 10 A8 45 DA S A b 25 Python [ 11 H R 90 5
YRS ML . PEP WUVEEAS SLAEAL X R HH, RN A 2 e A SR .
Z L PEP 1,

portion -- {5} A48 —A>fir 4 ZS (A AL AN H SR SCIFER G (ATREAFICT —A> zip SCPFWY) , BesE S
PEP 420,

positional argument -- v % 2% & W.argument ,

provisional API -- #5 APY ¢ APL @45 00A R HERRAEARE A i) J5 AR A PEORUEZ SRR Y T A . i
RMRIL AT A S A ERAE, (HREHGARC R E, Wn] BEAEAZ DIT R E 2 A L R L
AT AR (HRAFEBHRIZEND) . WA ERI R IET - (E APLBIAZ i
R RS A EE B Al P R B 8 A B AT BB S X AL

B2 X APT KL, ]S ARSI B S IR Ja MR 587 —— AT AR ) Rl i A B
EJRNINi = veaan Ry Ui DI Ep SR S
XA A FR AR VPR FERR SR Wb, AN TR0 M KRBT B I . R L PEP 411,
provisional package -- #5103 Il provisional API,
Pythoflﬁigﬁﬂﬂ ;ythl(;n;k.x KA (XA FAERA 3 R AE R TSR i B 1) . AR
W5 “Py3k”.

Pythonic $55—~ % al— B AU S %5806 T Python 1 & i RO XS FIER S, AN J& O A At o 5 v o )
AR SIS . i, Python (% I XM J& (6 ] £or BRI FR Rl Py — A~ T 2R AR Hr i i A T
. FEZHAE S AR FERZEN, FIHAZE Python 1 A I SR T — I

for i in range(len(food)):
print (food[i])

TR 2 B 157 5 B Pythonic (77 35 k& X FER:
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for piece in food:
print (piece)

qualified name -- ROE#FR —UARUS D EIIA R, RoR WBRHRK 42 Rt IR B b o SCRR AN 2E
BEOER AR, M E LW, PEP 3155, X Fiem/Z R mEmnE, e S/ Ramr— EJI

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

L} C L}

>>> C.D._ _gualname_
'C.D'

>>> C.D.meth. qualname_
'C.D.meth'

MW T HIHBRES, % 8 RE S AR ECAPRR A DS S R A i A, U B TR AL
A, il email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5] i}-%t The number of references to an object. When the reference count of an object drops to
zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element of the
CPython implementation. Programmers can call the sys.getrefcount () function to return the reference
count for a particular object.

regular package B 15565 Mpackage, PIMELEA—1 _init_.py XPRIGH .
72 Wanamespace package .

_slots__ —FhEAEARPNEREY A, 38 1015 7 B SE R PR S R RS B SL B LR T A . AR R
IARAT, BB ARG, Sl DRSO R, GIURFE AR AR,
HHE A5 K &5

sequence -- Jp51 —fiterable, "BIZRHEIT _ getitem_ () FRIR T EORMHREERG [T R TR,
HEXLT—MNREFAKER __len_ () k. WEE@V?J*EA% list. str, tuple fll bytes.
HEBA dict 3HF __getitem () ﬂl _len__ (), HEHINNETESmMAETS, HAER
R AT B immutable BT AEREEL
collections abc.Sequence H%%%%XT#&EﬂE%E@TQD BIE _getltem () M

_len_ () ZANXNEINT count (), index (), _ contains__ () fil __reversed_ (). SZHLIL

Tf%ﬁlﬂﬁ’]%@ﬂff%@ﬁﬁ rengter ) Rl =

set comprehension -- 451 LB NI IEACKTR B ITA SR TR IR IG5 R E AT — ﬁ‘%(%%“ o

results = {c for c in abracadabra if ¢ not in 'abc'} BHENFHEES
'd'y. BS R, BEAEHFEME

single dispatch -- iﬁﬁlﬁ —Mligeneric function ﬁj\‘ﬂfﬁﬁﬁiﬁ, HSLHUE BT A SR FERR R -

slice -- YJJ- 7 R T sequence 11— IR G DI Rl fUH FARPRCR AU, 18 (1 i
JUASLAE %ﬁ‘?ﬂ’]’ﬁl%, Bl variable_name[1:3:5], &5 (FHR) ARCEENFREM slice Xf
R

special method -- }§5% Jj ik —Fi Python [ ARk, RIS HASFER A THS E BRI AARINSF 45 X
MR A FRIE AN AT 2o FFIRTTIEI ST S WA oA 77 i 6 Ak
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statement -- {4y 15HRBTFE (—AMRED “B) WAL, — 2B AT AR expression BT
KEEFIGER, Bltnif, while B for,

strong reference -- 55|} 7 Python ) C APL . 55| HIEX G5 HI—Fl, Y ERAENAF SRS
FHTHCT 24 E A B3 e U 2> Dol DX 2 5 | R

Py_NewRef () PRERIHH TR —MXRAEG | . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () PREC, DAREGT| A o

FHi& S fborrowed reference,

text encoding -- 3L ARG {E Python 7, —PFFERE—H Unicode {05 5 (FEE N “U+00004--U+10FFFF ).,
N T AR A, BRI — R

R AFAFRIF IV A FAPINGAR N S, 10T 551 B R P A HR PR RS
ABFA R SCAFIE b, EAIREN N SO

text file -- SCAR LM —FPEES LS st X5 file object o JHF—> SCA U5 B i@ 17 18] N TR ) 2750 1R
W B sk Bext encoding. SCAR U FAFEASCAE ("o 8 'w') FTHFHISCH. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

FiESFEbinary file T fRREW RS F 5 23 7 BYSCIRISR .

triple-quoted string -- = 51'5 FAFH RN = ANELNGS (V) HFHBGS ) KT, EIT7EEE
ESERAM G SRERN TR AT AR, HRAZMAL. ENAFRETA RN TR
SRS RS SAING S, IF BT AR AT M o T S R AT, 7RSS SURY A £ IR S 4 A

type -- J_M R F e E—A Python ¥4/ TH AR BARGEAA—FER, BHEXRAER, [TpA
PiRER __class__ &M, o2t type (obj) KIKEL.

type alias -- JSRUNF, — A IAUE[R] SR, BT AURIE BRI 4R E RIBPRIRAT o
KB Z Bt A 2 22 i Biln:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:

pass

AT DA R g ] e

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing Fl PEP 484, A LI RER EANHE A .
type hint -- RENEfE annotarion 785 FKIEME. REIE S B0R A & TR ZE 8.

AR T A, Python ABOREEML, (HHAAERSLRA M TREMEN, FF 7T i) IDE LA
b SE .

A, RIBMERREI RN T A typing.get_type_hints () Hyhi], {HJHAS &N
AHAPA.

Z I, typing £l PEP 484, H g %t b T RE I

universal newlines -- {47 — PR SCAR TN 2, RA T Ir A5 A&R R B T4 AR Unix 194745
RASE "\n'. Windows [HZJ%E '\r\n' PAMIHI Macintosh [ Z5E '\r', =i, PEP 278 Fil PEP 3116
Flbytes.splitlines () THEHEZ HEWMH.

variable annotation -- 28 Hbii: A & B B M annotation
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FERREAS R R R, 3 ] e HO

class C:
field: 'annotation'

A RIS PO R 22 A BIANPA N AR B int JERAY(H:

count: int = 0

AZ AR ETEA TR R L A A2 a9 AR5 5] —
Z: I function annotation, PEP 484 11 PEP 526, H EPT” AT ILTNhEE. 5127 annotations-howto DA T fi# (i
FAPRYE R S S 2

virtual environment - WEILERSS —FIOR I HMEC IR RS AT FHE, F0iF Python 1 PRI B4
TH4R Python 42 % E1IN A2 THRE I — 50 LIEAT RO Python FrJHARFEROFTH -
FHZL venv,

virtual machine - JBUHL — £ 52 4238 30 8K PF i SR T FHL. Python HE AL AT PAAT S5 1 25 15 23 9 2 1
Hbytecode .

Zen of Python -- Python 2 i 41|} Python 4 b1 50 54722, 45 B T MM 5 0 O RhiA . 5 A HE ALK Y
PAEAC RS A R AT Lmport this”,
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APPENDIX B

i A

XL AR R Sphinx M reStructuredText YE A2 i), Sphinx 2&—~% S ALFE Python SRS T 9% 5 1Y SCRYAE L4 -

AR R THEZ IR, BT EREEZSE T, IMG U0 Python A B o USRGEARy HUAE Dok, 355 P 2
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

R i
* Fred L. Drake, Jr., J5lfi Python U THARZ BIl5E %, AR SRZ A1
« the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [}] Alternative Python Reference 3l H , Sphinx M FP15-3] T4 L2 -1 AH .,

B.1 Python T8y Rk

AARZ X Python 157, Python FifE A Python SURA TR A, Bl Python YRS % 1) Misc/ACKS 3CF:41)
T TR

AT Python 4L XY ARITIHK, Python A7A 1 AN H (R SCRS— HEHARAT!
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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 3.12.0a0 #Y PSF e[ Hpi¥

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.12.0a0 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 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All._
—~Rights

Reserved" are retained in Python 3.12.0a0 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 3.12.0a0 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
3.12.0a0.

4. PSF is making Python 3.12.0a0 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 3.12.0a0 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 3.12.0a0

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, 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 3.12.0a0, 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 3.12.0a0 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 WrRER Y o] S8
AT Python K ATHUCTAG S5 =7 B b VAT RIECAITT R, AT MR A 28 FLR A

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http://www.math.
sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim comments from the orig-
inal code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, 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.

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3. Wi HaYiF o] S5 H
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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_epoll A PATR ERE:

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

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/web/
20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains the fol-
lowing copyright and licensing notice:

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % ok X

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

(R
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*

‘k*****‘k***********‘k*****‘k*‘k********'k**‘k************************/

C.3.12 OpenSSL

WREERGE P, W hashlib, posix. ssl. crypt Bifi ] OpenSSL R4 HERE. Hwoh, EHT
Python [¥) Windows Fl1 macoS %487 1] GE U $E OpenSSL JERI#E D1, FrAFE AL HH T OpenSSL /7 W] HIE)
1

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S I I R S S SR R N N S N S S S S SN S SR S S NS S N T .
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED 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 OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L T R T T R S N S T IS S N S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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 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. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

o T R e S R S S IS S S S S S S S S S S S S I S
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

P I TR S NS S S S SN S SN S N SN S S S N

C.3.13 expat

BRI ——with-system-expat FLE I, B pyexpat §EHVE M5 expat JRIHE DAL E R

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

The _ctypes C extension underlying the ct ypes module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BAKIHTCR N TR, a5 zlib JEACH 5 DR 2110 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jlouplgzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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

The _decimal C extension underlying the decimal module is built using an included copy of the libmpdec library
unless the build is configured ~——with-system—1libmpdec:

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.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 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.
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C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound Blaster

FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeftrey S. Lee jlee@smylex.uucp War-
ranty 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 mod-
ifications 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 material or commercial packages without
the written consent of its author.
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AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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EFE
..., 135
ellipsis literal, I8
LA |
string literal, 10
. (dot)
attribute reference, 73
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator, 77
unary operator, 76
' (single quote)
string literal, 10
! patterns, 106
" (double quote)
string literal, 10
nmmwn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
BRI, T

o\
Il

augmented assignment, 87
& (ampersand)
BHA,T8
&:
augmented assignment, 87
() (parentheses)
call, 74
class definition, 114
function definition, 112
generator expression, 68
in assignment target list, 86
tuple display, 66
* (asterisk)

function definition, 113
import statement, 93

in assignment target list, 86
in expression lists, 83

in function calls,75
EHH,TT

function definition, 113
in dictionary displays, 68
in function calls,75
EHAF, 76

* Kk —

augmented assignment, 87

augmented assignment, 87

+ (plus)
binary operator, 77
unary operator, 76

+=
augmented assignment, 87

, (comma), 66
argument list,74
expression list, 67,68, 83,88, 114
identifier 1list,95
import statement, 92
in dictionary displays, 68
in target list, 86
parameter list, 112

slicing, 74
with statement, 102
/ (slash)
function definition, 113
EHAFTT
//
EHAE,TT
//=
augmented assignment, 87
/=
augmented assignment, 87
0b
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integer literal, 14
0o
integer literal, 14
0x
integer literal, 14
2to3, 135
: (colon)
annotated variable, 88
compound statement, 98, 99, 102, 104, 112,
114
function annotations, 113
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 82
slicing, 74
: = (colon equals), 81
; (semicolon), 97
< (less)
mHAE, T8
<<
mH A, T8
<<=
augmented assignment, 87
<=
mHAE, T8
| =

BEHF, T8

augmented assignment, 87
= (equals)

assignment statement, 86

class definition, 34

for help in debugging using string

literals, 12
function definition, 113
in function calls, 74

in assignment target list, 86

list expression, 67

subscription, 73
\ (backslash)

escape
AR

escape
\a

escape
\b

escape
\f

escape
\N

escape
\n

escape
\r

escape
\t

escape
\U

escape
\u

escape
\v

escape
\x

escape
~ (caret)

BHIE, T8

sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11
sequence, 11

A

augmented assignment, 87
_ (underscore)

in numeric literal, 14
_, identifiers,9
__, ldentifiers,9

mEL T8 __abs__ () (object 7 %), 41
-> __add__ () (object 7 i%), 40
function annotations, 113 __aenter__ () (object 7 i%k), 46
> (greater) __aexit__ () (object 7 i%), 46
BEE TS __aiter_ () (object 75 i%), 45
>= __all__ (optional module attribute), 93
BEML, TS __and__ () (object 7 ik), 40
>> __anext__ () (agen 7 i%), 72
TEMS, TS __anext__ () (object 7 i¥), 45
>>= __annotations__ (class attribute), 23
augmented assignment, 87 __annotations__ (function attribute), 20
>>> 135 __annotations__ (module attribute), 22
@ (ar) __await__ () (object 7 i%k), 44
class definition, 114 _ bases__ (class attribute), 23
function definition, 112 __bool__ () (object method), 38
BEL 7T __bool__ () (object 75 i%), 29
[1 (square brackets) __bytes__ () (object 7 i%), 27
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__cached_ ,58 __iadd__ () (object 7 i%), 41
__call__ () (object method), 76 __iand__ () (object 7 i%), 41
__call__ () (object 7 i%), 38 __ifloordiv__ () (object 7 %), 41
___cause___ (exception attribute), 91 __ilshift__ () (object 7 i%), 41
__ceil_ () (object 7 i%), 42 _ _imatmul__ () (object 75 i%), 41
__class__ (instance attribute), 23 __imod__ () (object 75 ik), 41
__class__ (method cell), 35 __imul__ () (object 7 %), 41
__class__ (module attribute), 30 __index__ () (object 7 i%), 42
__class_getitem__ () (object X7 %), 36 __init__ () (object % i%), 26
_ classcell__ (class namespace entry), 35 __init_subclass__ () (object % 7 i%), 33
__closure__ (function attribute), 20 _ _instancecheck__ () (class 7 i%), 36
__code___ (function attribute), 20 __int__ () (object 7 i%), 42
__complex__ () (object 7 i%), 42 __invert__ () (object % %), 41
__contains__ () (object 7 i%), 40 __dor__ () (object 75 %), 41
__context__ (exception attribute), 91 __ipow__ () (object 75 i%k), 41
_ _debug__, 89 __irshift__ () (object 7 i%), 41
__defaults__ (function attribute), 20 __isub__ () (object 7 i%), 41
__del__ () (object 7 %), 26 __iter__ () (object 7 i%), 39
__delattr__ () (object 7 i%), 30 __itruediv__ () (object 7 ik), 41
__delete__ () (object 75 i%), 31 __ixor__ () (object 75 i%), 41
__delitem__ () (object 7 i%), 39 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 23 __le__ () (object 7 i%), 28
__dict__ (function attribute), 20 __len__ () (mapping object method), 29
__dict__ (instance attribute), 23 __len__ () (object 7 i%), 38
__dict__ (module attribute), 22 __length_hint__ () (object 7 %), 39
_ dir__ (module attribute), 30 _ loader_ ,57
_dir__ () (object 7 %), 30 __1shift_ () (object 7 i%), 40
__divmod__ () (object 7 i%k), 40 __1t__ () (object 7 i%), 28
__doc__ (class attribute), 23 __main___
__doc__ (function attribute), 20 ik, 48,117
__doc__ (method attribute), 21 __matmul__ () (object 7 %), 40
__doc___ (module attribute), 22 _ _missing__ () (object 7 i%), 39
__enter__ () (object 75 i%k), 42 __mod___ () (object 7 i%), 40
__eq__ () (object 7 i%), 28 _ _module__ (class attribute), 23
__exit__ () (object 7 i%), 42 __module__ (function attribute), 20
_ file_ ,58 _ _module___ (method attribute), 21
__file__ (module attribute), 22 _mul__ () (object 75 i%), 40
_ float__ () (object 75 %), 42 __name__, 57
_ floor__ () (object 7 i%), 42 __name___(class attribute), 23
__floordiv__ () (object 7 i%), 40 __name___ (function attribute), 20
__format__ () (object 7 i%), 27 __name___ (method attribute), 21
_ func__ (method attribute), 21 __name___ (module attribute), 22
___future_ ,139 __ne__ () (object 7 i%), 28

future statement, 94 __neg__ () (object 7 i%), 41
__ge__ () (object 7 i%), 28 __new__ () (object 7 i¥), 26
__get__ () (object 7 i%), 31 __next__ () (generator 75 i%), 70
__getattr__ (module attribute), 30 __or__ () (object 7% i%k), 40
__getattr__ () (object 7 i%), 29 _ package__ ,57
_ _getattribute__ () (object 7 i%), 29 __path__,58
__getitem__ () (mapping object method), 26 __pos___ () (object 7 i%), 41
__getitem__ () (object 7 i%), 39 __pow___() (object 75 %), 40
__globals__ (function attribute), 20 __prepare__ (metaclass method), 35
_gt__ () (object 7 i%), 28 __radd__ () (object 7 i%), 40
__hash__ () (object 75 i%), 28 __rand__ () (object 75 i%k), 40
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__rdivmod__ () (object 7 i%), 40
__repr__ () (object 7 i¥),27
__reversed__ () (object 7 i%), 39
__rfloordiv__ () (object 7 i%), 40
__rlshift_ () (object 75 i%k), 40
__rmatmul__ () (object 7 i%), 40
__rmod__ () (object 7 i%), 40
__rmul__ () (object 7 i%), 40
__ror__ () (object 7 i%), 40
__round__ () (object 75 i%), 42
__rpow__ () (object 7 i%), 40
__rrshift__ () (object 7 i%), 40
__rshift__ () (object 7 i%), 40
__rsub__ () (object 7 i%), 40
__rtruediv__ () (object 7 %), 40
__rxor__ () (object 7 i%), 40
__self__ (method attribute), 21
__set__ () (object 7 i%), 31
__set_name__ () (object 7 i%), 33
__setattr__ () (object 7 i%), 30
__setitem__ () (object 7 i%), 39
__slots_ ,145
_ _spec_ ,58
__str__ () (object % i%), 27
__sub___() (object 7 %), 40
__subclasscheck__ () (class 7 %), 36
__traceback___ (exception attribute), 90
__truediv__ () (object 7 i%), 40
__trunc__ () (object 7 i%), 42
__xor___ () (object 7 %), 40
{} (curly brackets)
dictionary expression, 68
in formatted string literal, 12
set expression, 68
| (vertical bar)
BHF, T8
‘ =
augmented assignment, 87
~ (tilde)
EHAE,T6
B4k
AssertionError, 89
AttributeError, 73
GeneratorExit, 70, 72
ImportError, 92
NameError, 66
StopAsyncIteration, 72
StopIteration, 70, 90
TypeError, 77
ValueError, 78
ZeroDivisionError, 77
HHEEE
PYTHONHASHSEED, 29
PYTHONNODEBUGRANGES, 24

EA
assert, 88
async def, 115
async for, 115
async with, 116
break, 92, 98, 101, 102
class, 114
continue, 92,98, 101, 102
def, 112
del, 26, 89
for, 92, 98
global, 89,95
if, 98
import, 22, 92
match, 104
nonlocal, 95
pass, 89
raise, 90
return, 90, 101, 102
try, 25,99
while, 92, 98
with, 42,102
yield, 90
EHE
% (percent), 77
& (ampersand), 78
* (asterisk), 77
**’ 76
/ (slash), 77
/7,77
< (less), 78
<<, 78
<=,78
1=,78
==,78
> (greater), 78
>=,78
>>, 78
@ (at), 77
~ (caret), 78
| (vertical bar), 78

~ (tilde), 76
and, 81
in, 81
is, 81
is not, 81
not, 81
not 1in, 81
or, 81
A
abs
& &%, 42
abstract base class -- #£ %, 135
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aclose () (agen 7% i%), 72
addition, 77
and
bitwise, 78
EHAF, 81
annotated
assignment, 88
annotation -- AF3, 135
annotations
function, 113
anonymous
function, 82
argument
call semantics, 74
function, 20
function definition, 113
argument -- £#, 135
arithmetic
conversion, 65
operation,binary, 77
operation, unary, 76
array
R, 19
as
except clause, 99
import statement, 93
Xx85,92,99, 102, 104
with statement, 102

AS pattern, OR pattern, capture
pattern, wildcard pattern, 106

ASCII, 4,10

asend () (agen 7 i%), 72

assert
&4, 88

AssertionError
BI4b, 89

assertions
debugging, 88

assignment
annotated, 88
attribute, 86
augmented, 87
class attribute, 23

class instance attribute, 23

slicing, 87
statement, 19, 86
subscription, 87
target list, 86
assignment expression, 81
async
KT, 115
async def
B4, 115

async for

in comprehensions, 67
&4, 115
async with
EA, 116
asynchronous context manager —- ﬁiiﬁ,t
TXEHEE, 136
asynchronous generator
asynchronous iterator, 22
function, 22
asynchronous generator -- ¢4 &£, 136
asynchronous generator iterator —-- =
F & AL R E, 136
asynchronous iterable -- R # 7 #% K4 £,
136
asynchronous iterator -- R#H#%RE, 136
asynchronous—-generator

&, 72
athrow () (agen 7 i%), 72
atom, 66

attribute, 18
assignment, 86
assignment, class, 23
assignment, class instance, 23
class, 23
class instance, 23
deletion, 89
generic special, 18
reference, 73
special, 18

attribute —- &M, 136

AttributeError
B4k, 73

augmented
assignment, 87

await
in comprehensions, 67
X8, 76,115

awaitable -- H &%, 136

B
b Al
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 136
binary
arithmetic operation, 77
bitwise operation, 78
binary file —— 34| XU, 136
binary literal, 14
binding
global name, 95
name, 47, 86, 92,93, 112, 114

e ]
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bitwise
and, 78
operation, binary, 78
operation, unary, 76
or, 78
xor, 78
blank line,7
block, 47
code, 47
BNF, 4, 65
Boolean
operation, 81
&, 19
borrowed reference —-- ¥ A\3| A, 136
break
iE4],92,98,101, 102
built-in
method, 22
built-in function
call, 76
£, 22,76
built-in method
call, 76
*t4., 22,76
builtins
ik, 117
byte, 19
bytearray, 19
bytecode, 23
bytecode -- F ¥, 137

bytes, 19
EE &%, 27
bytes literal, 10
bytes-like object —-- F¥ EF4£, 137
C
c, 11
language, 18, 19, 22, 78
call, 74

built-in function, 76
built-in method, 76
class instance, 76
class object, 23,76
function, 20, 75, 76
instance, 38, 76
method, 76
procedure, 85
user—defined function, 75
callable, 137
T4, 20, 74
callback —- [, 137
case
match, 104
X F, 104

case block, 106
C-contiguous, 137
chaining

comparisons, 78

exception, 91
character, 19,73
chr

& &%, 19
class

attribute, 23

attribute assignment, 23

body, 35

constructor, 26

definition, 90, 114

instance, 23

name, 114

*t4%,23,76, 114

EA, 114
class —— 2£,137
class instance

attribute, 23

attribute assignment, 23

call, 76

T4, 23,76
class object

call, 23,76
class variable -- X4 &, 137
clause, 97
clear () (frame 7 i%), 25
close () (coroutine 7 %), 45
close () (generator 7 i%), 70
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_1lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_positions () (codeobject 7 i%), 24
co_posonlyargcount (code object attribute), 23
co_qualname (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 47
code object,?23
comma, 66

trailing, 83
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command line, 117
comment, 6
comparison, 78
comparisons, 28
chaining, 78

compile

[EE & %, 95
complex

number, 19

)& & %, 42

X, 19
complex literal, 14
complex number —— &%, 137
compound

statement, 97
comprehensions, 67
dictionary, 68
list, 67
set, 68
Conditional
expression, 8l
conditional
expression, 82
constant, 10
constructor
class, 26
container, 18,23
context manager, 42

context manager —— L+ TFX&HEE, 137

context variable -- X% &, 137
contiguous -- # %, 137
continue
iE 4], 92,98, 101, 102
conversion

arithmetic, 65

string, 27, 85
coroutine, 44, 69

function, 22
coroutine -- A&, 137

coroutine function -- W& &%k, 137

CPython, 137

D

dangling
else, 98
data, 17
type, 18
type, immutable, 66
datum, 68
dbm.gnu
R, 20
dbm.ndbm

Bk, 20

debugging

assertions, 88
decimal literal, 14

decorator —— ¥, 137
DEDENT token, 7,98
def

EA, 112
default

parameter value, 113
definition

class, 90, 114
function, 90, 112
del
iE 4], 26, 89
deletion
attribute, 89
target, 89
target 1list, 89
delimiters, 16
descriptor —- ## #, 138
destructor, 26, 86
dictionary
comprehensions, 68
display, 68
x4, 20, 23,28, 68, 73, 87
dictionary -- 4, 138

dictionary comprehension —— F H# 3 & R,

138

dictionary view -- FHALHE, 138
display

dictionary, 68

list, 67

set, 68
division, 77
divmod

[E)E & %k, 40, 41
docstring, 114
docstring - XAHIFEfFE, 138
documentation string, 24
duck-typing —-- #F KA 138

E

e
in numeric literal, 14
EAFP, 138
elif
KT, 98
Ellipsis
R, 18
else
conditional expression, 82
dangling, 98
X4 %,92,98,99, 101
empty
list, 67

e ]
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tuple, 19, 66
encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 11
eval

[FIE &%, 95, 118
evaluation

order, 83
exc_info (in module sys), 25
except

KEF, 99
except_star

xX#F, 100
exception, 49, 90

chaining, 91

handler, 25

raising, 90
exception handler, 49
exclusive

or, 78
exec

& & %, 95
execution

frame, 47, 114

restricted, 49

stack, 25
execution model, 47
expression, 65

Conditional, 81

conditional, 82

generator, 68

lambda, 82, 113

list, 83,85

statement, 85

yield, 69
expression —-- Fik#, 138
extension

module, 18
extension module -- ¥ EfEH, 138

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —- f-F4%,138
f_back (frame attribute), 24
f_builtins (frame attribute), 24
f_code (frame attribute), 24
f_globals (frame attribute), 24
f_lasti (frame attribute), 24
f_lineno (frame attribute), 24

f_locals (frame attribute), 24
f_trace (frame attribute), 24
f_trace_lines (frame attribute), 24
f_trace_opcodes (frame attribute), 24
False, 19
file object —-- X%, 138
file-like object —-- XfFExt%, 138
filesystem encoding and error handler
— XHRLHEEEAGERLE AR, 139
finalizer, 26
finally
*x8%,90,92,99, 102
find_spec
finder, 54
finder, 53
find_spec, 54
finder —— #&# %, 139
float
EE &%, 42
floating point
number, 19
4,19
floating point literal, 14
floor division -- [ FEER %, 139
for
in comprehensions, 67
iE 4], 92, 98
form
lambda, 82
format () (built-in function)
__str__ () (object method), 27
formatted string literal, 12
Fortran contiguous, 137
frame
execution, 47, 114
&, 24
free
variable, 48
from
import statement, 47,93
XH 69,92
yvield from expression, 69
frozenset
X, 20
fstring, 12
f-string, 12
function
annotations, 113
anonymous, 82
argument, 20
call, 20, 75,76
call,user—-defined, 75
definition, 90, 112
generator, 69, 90
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name, 112

user—-defined, 20

st 4., 20,22, 75,76, 112
function -- ®#, 139

function annotation —-- E#AriE, 139
future
statement, 94
garbage collection, 17
garbage collection —— 3% [E ik, 139

generator, 139
expression, 68
function, 22, 69, 90
iterator, 22,90
£, 24, 68,70
generator —-- 4 R #&, 139
generator expression, 139
generator expression —- 4 K BFARA, 140
generator iterator —-- Ak faiftE, 139
GeneratorExit
B4k, 70,72
generic
special attribute, 18
generic function —-- Z A& E¥, 140
generic type -- RAEEA 140
GIL, 140
global
name binding, 95
namespace, 20

iE A4, 89, 95
global interpreter lock —- 4 f @B 24,
140
grammar, 4
grouping, 7
guard, 105
Fl
handle an exception,49
handler
exception, 25
hash
[ & & %, 28

hash character,6
hash-based pyc —- #£TFWBHH pyc, 140
hashable, 68
hashable —-- H¥%, 140
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id
EE &%, 17
identifier, 8, 66
identity
test, 81
identity of an object, 17
IDLE, 140
if
conditional expression, 82
in comprehensions, 67
KT, 104
&4, 98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
&, 19
immutable
immutable
immutable
19
immutable types
subclassing, 26
import
hooks, 54
B4, 22,92
import hooks, 54
import machinery, 51
import path -- R AEA&, 140
importer —— R A, 140
ImportError
B4, 92
importing -- & A, 140

in
KT, 08
EHAE, 81
inclusive
or, 78
INDENT token,7
indentation, 7
index operation, 19
indices () (slice % i%), 25
inheritance, 114
input, 118
instance
call, 38,76
class, 23

x4, 23,76

& % %, 42
integer, 19
representation, 19

£, 18

— REEA L, 140
object, 17
sequence

int

e ]
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integer literal, 14

interactive -- % &, 140
interactive mode, 117

internal type,?23

interpolated string literal, 12
interpreted —-- @EA, 141
interpreter, 117

interpreter shutdown -- @E&ZXH, 141

inversion, 76
invocation, 20
io

i, 23
irrefutable case block, 106
is

BHA, 81
is not

BHAE 81
item

sequence, 73

string, 73
item selection, 19
iterable

unpacking, 83
iterable —- H# R £, 141
iterator -- #RHE, 141

J

in numeric literal, 15
Java

language, 19

K

key, 68

key function —- # &, 141
key/datum pair, 68

keyword, 9

keyword argument —- x4#FHH, 141

L

lambda, 141
expression, 82, 113
form, 82

language
c, 18,19,22,78
Java, 19

last_traceback (in module sys), 25

LBYL, 141

leading whitespace, 7

len
[F& %%, 19, 20, 38

lexical analysis,5
lexical definitions,4
line continuation,6

line joining,5,6

line structure,5

list
assignment, target, 86
comprehensions, 67
deletion target, 89
display, 67
empty, 67
expression, 83, 85
target, 86, 98
4,19, 67,73,74, 87

list —— F|%,142

list comprehension —— F|%Zk#E R, 142

literal, 10, 66
loader, 53
loader —-- Ju##, 142

locale encoding -- EE K EH KR, 142

logical line,5

loop
statement, 92, 98

loop control
target, 92

M
magic

method, 142
magic method —- JEARF %, 142
makefile () (socket method), 23
mangling

name, 66
mapping

x4, 20, 23,73, 87
mapping —— Btif, 142
match

case, 104

& 4], 104
matrix multiplication,77
membership

test, 81
meta

hooks, 54
meta hooks, 54

meta path finder -- TLERZEHHE, 142

metaclass, 34

metaclass —— TG, 142
metaclass hint, 34
method

built-in, 22

call, 76

magic, 142

special, 145

user—-defined, 21

*t4,21,22,76
method —-—- F ¥, 142
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method resolution order -- ¥ @A W7,

142

minus, 76
module

extension, 18

importing, 92

namespace, 22

st4, 22,73
module —-— i 142
module spec, 53
module spec —- A, 142
modulo, 77
MRO, 142
multiplication, 77
mutable

£, 19, 86, 87
mutable —— &L Xt £, 142
mutable object, 17
mutable sequence

4,19
N

name, 8,47, 66
binding, 47, 86, 92,93, 112, 114
binding, global, 95
class, 114
function, 112
mangling, 66
rebinding, 86
unbinding, 89
named expression, 81
named tuple —- B4 T4, 142
NameError
B4, 66
NameError (built-in exception), 48
names
private, 66
namespace, 47
global, 20
module, 22
package, 53
namespace —- w4 % |d, 143
namespace package -- #4& % H4, 143
negation, 76
nested scope -- #%E1EHHE, 143
new-style class —— ¥R, 143
NEWLINE token,5, 98
None
£, 18,85
nonlocal
&4, 95
not
BHA, 81
not in

EHAF, 81
notation,4
NotImplemented

R, 18
null

operation, 89
number, 14

complex, 19

floating point, 19
numeric

4,18, 23

numeric literal, 14

O

object, 17
code, 23
immutable, 66, 68
object —- X %,143
object.__match_args_ (EIE &), 43
object._ _slots_ (EFIE &%), 32
octal literal, 14
open
B & & %, 23
operation
binary arithmetic, 77
binary bitwise, 78
Boolean, 81
null, 89
power, 76
shifting, 78
unary arithmetic, 76
unary bitwise, 76
operator
— (minus), 76, 77
+ (plus), 76, 77
overloading, 26
precedence, 83
ternary, 82
operators, 15
or
bitwise, 78
exclusive, 78
inclusive, 78
EHAF, 81
ord
[B)E &%, 19
order
evaluation, 83
output, 85
standard, 85
overloading
operator, 26

e ]
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P

package, 52
namespace, 53
portion, 53
regular, 52

package -- 4,143

parameter
call semantics, 74
function definition, 112
value, default, 113

parameter —- K%, 143

parenthesized form, 66

parser, 5

pass
iE 4, 89

path
hooks, 54

path based finder, 59

path based finder -- ETEEZHERE, 14

path entry —— B#&EA 0,144

path entry finder —-- BZANDHELE, 144
path entry hook -- BN H4F, 144

path hooks, 54

path-like object -- BRZREx %, 144
pattern matching, 104
PEP, 144
physical line,5,6,11
plus, 76
popen () (in module os), 23
portion
package, 53
portion —— 4, 144
positional argument -- L& %%, 144
pow
[EE & %, 40, 41
power
operation, 76
precedence
operator, 83
primary,73
print
& & %, 27
print () (built-in function)
__str__ () (object method), 277
private
names, 66
procedure
call, 85
program, 117
provisional API -- #¥ & API, 144
provisional package —-- ¥ FMH, 144

Python 3000, 144
Python #REZE
PEP 1, 144

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

8,79

236,94

238, 139
252,31

255,70

278, 146

302, 51, 63, 139, 142
308, 82
318,114

328, 63

338, 63

342,70
343,42,104, 137
362, 136, 144
366,57, 63
380,70

411, 144
414,10

420,51, 53, 58, 63, 139, 143, 144
443,140

448, 68,75, 83
451, 63, 139
483, 140

484,36, 88, 113, 135, 139, 140, 146, 147

492,44,70, 116, 136, 137
498, 14, 138
519, 144
525,70, 136
526, 88, 113, 135, 147
530, 67
560, 34, 38
562,30

563,94, 113
570,113
572, 68, 82, 107
585, 140
614,113,114
617,119
634,43,104, 112
636, 104, 112
3104,95

3107, 113
3115,35,114
3116, 146
3119,36
3120,5

3129, 114
3131,8

3132, 87

3135, 35
3147,58

3155, 145

PYTHONHASHSEED, 29
Pythonic, 144
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PYTHONNODEBUGRANGES, 24 display, 68
PYTHONPATH, 60 T4, 20, 68
set comprehension -- A FR, 145
Q set type
qualified name -- [RZE&#, 145 x4, 20
shifting
R operation, 78
r' simple
raw string literal, 10 statement, 85
r" single dispatch —-- B4R, 145
raw string literal, 10 singleton
raise tuple, 19
&4, 90 slice, 74
raise an exception,49 & &%, 25
raising st £, 39
exception, 90 slice —— 1k, 145
range slicing, 19,74
[EE & %, 99 assignment, 87
raw string, 10 soft keyword,9
rebinding source character set,6
name, 86 space, 7
reference special
attribute, 73 attribute, 18
reference count —-- 5| #t#k, 145 attribute, generic, 18
reference counting, 17 method, 145
regular special method -- 4% ¥ ik, 145
package, 52 stack
regular package —— H# A, 145 execution, 25
relative trace, 25
import, 93 standard
repr output, 85
[EE & %, 85 Standard C, 11
repr () (built-in function) standard input, 117
__repr__ () (object method), 27 start (slice object attribute), 25, 74
representation statement
integer, 19 assignment, 19, 86
reserved word, 9 assignment, annotated, 88
restricted assignment, augmented, 87
execution, 49 compound, 97
return expression, 85
iE 4,90, 101, 102 future, 94
round loop, 92,98
[EE &%, 42 simple, 85
statement -- &4, 146
S statement grouping,?7
scope, 47, 48 stderr (in module sys), 23
send () (coroutine 7 i%), 45 stdin (in module sys), 23

stdio, 23

send () (generator 7 i%), 70 3
stdout (in module sys), 23

sequence
item, 73 step (slice object attribute), 25, 74
st#, 19,23, 73,74, 81, 87, 98 stop (slice object attribute), 25, 74
sequence -- JEF, 145 StopAsyncIteration
ool A4, 72
StopIteration

comprehensions, 68
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41, 70, 90 throw () (generator 7 i%), 70
string token, 5
__format__ () (object method), 277 trace
__str__ () (object method), 277 stack, 25
conversion, 27, 85 traceback
formatted literal, 12 14, 25, 90, 100
immutable sequences, 19 trailing
interpolated literal, 12 comma, 83
item, 73 triple—quoted string —— ZB|&F 4 &, 146
T £,73,74 triple—quoted string, 10
string literal, 10 True, 19
strong reference -- H&E|/H, 146 try
subclassing iE A4, 25, 99
immutable types, 26 tuple
subscription, 19,20, 73 empty, 19, 66
assignment, 87 singleton, 19
subtraction, 77 T4, 19, 73,74, 83
suite, 97 type, 18
syntax, 4 data, 18
sys hierarchy, 18
e, 100, 117 immutable data, 66
sys.exc_info, 25 EE %%, 17, 34
sys.last_traceback, 25 type —— KA, 146
sys.meta_path, 54 type alias —- XA H| 4, 146
sys.modules, 53 type hint -- XA E#, 146
sys.path, 60 type of an object, 17
sys.path_hooks, 60 TypeError
sys.path_importer_cache, 60 A, 77
sys.stderr, 23 types, internal, 23
sys.stdin, 23
sys.stdout, 23 U
SystemExit (built-in exception), 49 u'
string literal, 10
T u"
tab, 7 string literal, 10
target, 86 unary
deletion, 89 arithmetic operation, 76
list, 86, 98 bitwise operation, 76
list assignment, 86 unbinding
list,deletion, 89 name, 89
loop control, 92 UnboundLocalError, 48
tb_ frame (traceback attribute), 25 Unicode, 19
tb_lasti (traceback attribute), 25 Unicode Consortium, 10
tb_1lineno (traceback attribute), 25 universal newlines —- i JH#4T, 146
tb_next (traceback attribute), 25 UNIX, 117
termination model, 49 unpacking
ternary dictionary, 68
operator, 82 in function calls,75
test iterable, 83
identity, 81 unreachable object, 17
membership, 81 unrecognized escape sequence, |1
text encoding -- X A%, 146 user—-defined
text file —— SUAXH, 146 function, 20
throw () (coroutine 7 i%), 45 functioncall, 75

184 %5l



The Python Language Reference, % %5 3.12.0a0

method, 21

user—defined function

st 4., 20,75, 112
user—-defined method

&£, 21
V

value

default parameter, 113
value of an object, 17

ValueError
Bl5h, 78

values
writing, 85

variable
free, 48

variable annotation -- FEAFE, 146

EE &%
abs, 42
bytes, 27
chr, 19
compile, 95
complex, 42
divmod, 40, 41
eval, 95,118
exec, 95
float, 42
hash, 28
id, 17
int, 42
len, 19, 20, 38
open, 23
ord, 19
pow, 40, 41
print, 27
range, 99
repr, 85
round, 42
slice, 25
type, 17, 34
KT
as, 92,99, 102, 104
asyngc, 115
await, 76, 115
case, 104
elif, 98
else, 92,98, 99, 101
except, 99
except_star, 100

finally, 90, 92,99, 102

from, 69, 92
if, 104

in, 98
yield, 69

virtual environment -- JE#IE, 147
virtual machine -— JEH#AHL, 147
S

W

asynchronous-generator, 72

Boolean, 19

built-in function, 22,76
built-in method, 22, 76

callable, 20, 74

class, 23,76, 114

class instance, 23,76
complex, 19

dictionary, 20, 23, 28, 68, 73, 87

Ellipsis, I8
floating point, 19
frame, 24
frozenset, 20

function, 20, 22, 75,76, 112

generator, 24, 68, 70
immutable, 19

immutable sequence, 19

instance, 23,76
integer, 18

list, 19,67,73,74,87
mapping, 20, 23, 73, 87
method, 21, 22, 76
module, 22,73
mutable, 19, 86, 87
mutable sequence, 19
None, 18, 85
NotImplemented, 18
numeric, 18,23

sequence, 19, 23,73,74, 81, 87, 98

set, 20, 68

set type, 20

slice, 39

string, 73,74
traceback, 25, 90, 100
tuple, 19, 73, 74, 83

user—-defined function, 20,75, 112
user—-defined method, 21

walrus operator, 81
while

TS

E A4, 92,98

__main__ ,48,117
array, 19
builtins, 117
dbm. gnu, 20
dbm.ndbm, 20

io, 23

sys, 100, 117

Windows, 117
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with
E A7, 42,102
writing
values, 85
X
XOr
bitwise, 78
yield

examples, 71
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ZeroDivisionError
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