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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

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

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

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

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

%zﬁﬁmoW%%ﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ%%X,mﬁ%ﬂ%%%N@EB§L~%mX%E%—é
FEHLA-)

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

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

1.1 HithseZ)

HIRE 7 Python SEIZEAZIGH i) Iz (URGH,  (HALA — S8 A S N4 A U 1 ok Ul SRS 1 )
RN S B4
CPython XJe 5/t B FFE4ES Y Python SCBL, DA CIEEME . Bkl S5 hdl BAE LA i -

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

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

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

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



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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PyPy 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 XSS BIAR T REAE S LT T 5 W 225 SOR PP RO FA A BT 22 5, 8025 LA T AR HE Python SURSIEH
MFFERE . WHEHENS AT, PAREE IR IETE S A S B MR AR T 22 1 AR AR 1

1.2 #RiE
AR MRAT I R R 20 Ot i) BNF 1A R . X A& AR i SR

name
lc_letter

%1738 name ;& lc_letter Z JGERFANLEA 1c_letter AINKIZ, 1M lc_letter MZIERHA
'a' B 'z TR, (PR EAEAR SR IR 2SR H RN SR e SORERNEE RN A FR . )

AT R — D2 RIS A FR) L = o= 828 (1) BRI T BT, & duhnyt
WERL R RIERT . BT () FORH— I TR B IRESL, K0, I (+) Fon—RMZIREL, M
HIJT SRR A ([ 1) Fon MBI BR SR (U, X WA ). = A1+ BAERT I E 2 ax
B, BTN T . PR FEEA S5 N SHITERMRT 2 RIERT. 5N A —17,
AV Z AR AL AT BES DA EO T N2 AT

TEVARE SCH (N B 7n By, B BAMEI TRIANZI5E: th =45 2 P PR I EFRR TR E (F) X
IR AL B RS ASCIL ATl ARIES (<. - . >) FEEAR B N A X T 0T E AT SRR A BT pA
FERSELI AR P47 iR

SR AR DT KT LRI, ER ik SOMATAE SCRAFAEAR KX A dal 3 5 SO - A
WFAF, T ATE E SOUAE T B 3s oA BT AR TR . A2 R — 2837 3R 4) AP BNF 4 3BHR
SRR S5 FEZ R T A A R AR E

lc_letter (lc_letter | "_")*

"a". . ."Z"

4 Chapter 1. #}i


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://www.python.org/dev/peps/pep-3120
https://www.python.org/dev/peps/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

(Sebr b, fMras AT DARBIRT =500 ARG — MR A s 1 - return r MZEETEIADLAC
MR R BR A AR 2R )
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2.1.9 EHFENZEEFH

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

2.2 HipRAF

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

2.3 FRIRFHXEF

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

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

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

PRIRAFRIR B RS, EX KNG .

identifier n= xid _start xid_continue*

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

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

_F3& Unicode ZE 51115 11 7
o Lu- REFH):
* LI-/NG5E)
o Lt- i RE 5
 Lm - BIFF 71k
* Lo- HAth"yHf
* NI-“FRHF
* Mn - JEZEEARE
* Mc- EEbRR
* Nd - P
. Po- IR
* Other_ID_Start - # PropList.txt j& X R FAFHNR, T35 M 53
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://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
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TERERTIG, BT PR AT W o TR 2K NFKC; FRiRAs g L REAR 2 26T NFKC,

Unicode 4.1 W A 7] B 19 b7 0 K 52 &F 73 WL it HTML 3C {4 https://www.unicode.org/Public/13.0.0/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

R _ W T ERERMESOR I gettext MO,
ERAF N K& Toh (A R

__*__ 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/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/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

n RB n
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=51 S FHEAT A& R AT RIS 5 (BREREE ) . B TR, MTRILTHER, REHE L
=A%, (75197 2B FHEENTA, e ', wreAg )

WARBRE " 3R WIS, PRI AR T EE T, FSUFSILAZEAL C AR AT iR . T i
SCFFAVANTE

EXFS |58 &

\<newline> | ZW& AL 5HATHT (1)

AN\ SR (\)

\ Bl (1)

\" w55 (")

\a ASCII %% (BEL)

\Db ASCII i #6455 (BS)

\f ASCIL 7145 (FF)

\n ASCII #4747 (LF)

\r ASCII [#] %75 (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)

TR T AL 7 -

2] a5 &iE
\N{name} Unicode (4% 72 1 44 " name H)F-4F (5)
\UXXXX 16 7N B oo B A7 1) F4F (6)
\Uxxxxxxxx | 32 /7 16 SEHIE xoooooox B I F45F | (7)

YRR
(1) TTRATEATIRI N A A A

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

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

FRERRCRAB AT A = 2 515 47 &, B BSES M T 4 & 5 i ats Rkl
(2) 5 ChpifE—5L, #mz = A/
(3) 5 CHUEART, WA /N HEHIRCT .

() T B WM, AT SR R R AT . 554 $ TR, X
K U DA AL 184 Unicode 544

(5) ¥E 3.3 HRE MG A TR 1S
(6) WAZI K 4 A+ 7S BEHIEOD .
(7) FR T3 Unicode 247 b4k 8 /7St il £h .

5 CHUERRE, TeERMMEE A0 Far e BIEAA R, B, #rh s RRg Rt (IR, XAt
RAEM: HEEEE 7 HInt, BAEGAER BRI ER. ) R, EFTRFmEN, FYRFmEL A
H%% SO 5 @ T Jei R B U751

1 3.6 MUHE L Toyk R BInEs 7 5)fil & DeprecationWarning. AKE) Python K ATHURFECH

fih% SyntaxWarning, fx&ASUCHlA SyntaxError,

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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BIGEAE R I{E A, 515 Wl U SRR S, HRBHL S REAERm SR A gl o\ 2 AT
PRSI AR AT IR BORLAIG S5 o\ " MR R R A A F il (SR AR AN RE AT L
MRBFLEER) . UHRZ, ReFaETRAEAN R B (B SCHEIGE19). BEERE, I#
RUINHATHE 5 HE DR TAF, 1T R R IELEAT

242 FFBRFEESH

DA 1A 5 BRI A AR SRR ER S B, PRSI0, SR a8 E. L, "hello”
‘world' T "helloworld". WIRERHERAMT, BINHHCTAH4 N E MWHT, HATLG AR
AN FRF R ERE, I

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

)

TR, HCHBAEAEJZ T E L, (e SC. TRsfTh), A PATRRRISA LT+ 25T . B 2E R,
FHAELAFH AT AR AR 85 15 Wk (B AR R T AT R A =515 7478, AR A e 7
E AT A G A0 P AP I {E T -

243 BAFHBEFEE

3.6 BiHIIfE.

X F A F AR fstring FARET £ BF RIS TR TR XM TR A A EETE, R
PA {3 AR A, Hb A s (e U2 w i, AR U AT e I E N A s A TR (E ek
BRAEF I ERC R TR, B, SEEE AT TR, HOUFIII AR . s, AT
FAFER N AR AR :

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

MAEHES {0 B BN AR S, TER S AN AT R R AL P . B ZEAESES " (" ARiCPA
Python FIEATF LM BT B . ERBAEMET S =", ATEREE, RN EREEASOR SR (]
?ﬁig}@ﬁ%%ﬁ%W'ﬁﬁ%%ﬁ?&oEﬂ%ﬁﬁ%“:ﬂﬁwmﬁﬁ%%ﬁo%ﬁ?&%ﬁ%&%
"PONGRE.

AR FHAE S, kA S [ $5-5 F 9 5 H0 Python FaikXHEA—#E, (B 2 RRWHL T . A
VA2 FEBR lambda FMIEFRIERN = SOUE A RS Bk X0 DV ESfr (filn, =
SISFMAET), EARESHR: R TFARFEEEREN, SNEEEHNT, EAFREACRIE.
1€ 3.7 HUE B Python 3.7 PAHT, SRR AIAE, A AVFEM N F AR FHEEEERX P avait £k
tfasync for FAJIHES.

FiRAHAEE = B, BB EIEFRAR A, = L SRESE. B NAE T MR SRR P A

R, K= JERERE . BOASRERSU, = BOAR AR repr () o fiEE TARI, BUATEN %
B st (), BRAEFEI TR TE e .

12 Chapter 2. &% 54T
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3.8 BiChfE: 5 ="

TR TR, FakdORMEM AR S Jeit e, Mg, AT s T str O SoREZER, i
P repr (), "'a' WH ascii ().

iSRS AR format () Hlle MEUEHIRF e AR B HAE R __format_ () J7ik. M
RAUEIRF, WA TR R)5, AR SR TR R A E L.

e BRI AR U ] AR RS MR i 7 B ik e Bt ] DARLFRE AT A O e 7 Bl A%t
BT, (HR AR HEAERRREN SR T B XN M EAIES S str. format () IIAFTEAEY
M

A P AR P IE AT AP, (B2 — BT BORREYR 7 B 2P IHI{E

AR I E R PN -

>>> name = "Fred"

>>> f"He said his name is {name!/r}."

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

" foo = 'bar'"

>>> line "The mill's closed"
>>> f"/line = }"

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

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

"line = The mill's closed "

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

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

SEM TR FIENTRE R, Br B P AR SN2 P A R I E R 5 e 5

f'abe fal"
f'"abc {al'

"]} def" # error: outer string literal ended prematurely

X
x']} def" # workaround: use different quoting

WA FGR X PARER SURHAL, W 245

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

S SRR SCRO(E, IR B A

>>> newline = ord('\n'")
>>> f'"newline: {newline /"
'newline: 10"

24. FHIE 13
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AR A, AP T (E A RE AR SO AR

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

>>> foo. doc_ is None
True

Z4 PEP 498, [P A i EMR R, ST AR A str. format () .

244 YEFEE

BT HEA =R B I A AT (S SEBOm s B A
TR, BEFIEATIERS; Ehal, -1 %S00 H—JusfAr - MmE 1 &8,

245 BER5@EE
OB T ST

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

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

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

nonzerodigit = mar,L,L"on

digit = "o"..."o"

bindigit = "o | omaiv

octdigit = "om...mm

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

BT ME R BB R, GE—EOREN S WA AT

FERUER, SZMFHETNRIZ. TREREN T 487, iy ES 3. TRIKTER T2,
HATAE 0x SFEBI AT -

%%57 BT 0 LASK, b HIECT BT R A A E . PASS Python 3.0 BCZ R B4 C 42X\t i 7 I TR
e

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JCE L B SCRAEFI{E A, TR 41805

14 Chapter 2. i#@;& 54
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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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iR R

31 MR, EHS5ARE

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

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

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

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRECBBIR I —AFRIGER GEUAZWREXZ). ST, — DRI R AT BUER.

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

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

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

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

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

CPython S840 i : CPython H R Il A (AIik) MERA MG EMER LR AT TR0 &, AN G T)
I E S R TEDSCHE R ACR 23, AES BRAUE RIS (3 R RS | SSi3 . TH AR go ARLERAY SORY 17 ARG ] 42 fh 2R
IR AR A B o A SE A A RI94T 07720, CPython BAT Ty ANt T kA . AN SEARHAN m] 5 i X
SSL R LSS (I AR 24 02 5 2 3¢ P SO«

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

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

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

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

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

18 Chapter 3. #iE#E%
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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) IRt 4: PA—RLES 2 RO 17 s B0k 8 S EUH . A 07 S50
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—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8l a B4 H i il 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

TR FEAFER 2 B Unicode 507 E LB FF 1 . BUETEIEIFE U+0000 — U+10FFFE Z 4
FI T RS AR P AE FAF R TPl A . Python 3% char 2RAY; T &R 458 AR NME AL 2R
H—NKPER 1 TS . WERE ord () APR— A7 i 757 53 T 2 540 BUE T
TE0 - 10FFFF Z NIYREEL: chr () AR NEUEIERTE 0 - 1O0FFFF Z NRYREEGE
KRN 1 WX N FAFRXTR . str.encode () W] A 45 & B SCAS SR AR 2015 st B4 h
bytes, Ifi bytes.decode () MWW PARE ok SCEUH I B RS 1

Jedl — ey 4 H T AR AR Python XF 4. A& WA DA L 4% H T2 thiZ 5 7 B iy ik
KRR RA— AR HR T4 C ed)) nll e R A UE I— A SR (— ARk
AREARERIES T, PN RETE S E AR E A 4D . — el i — XA =
B8 4755 2

I TIPSR AN, AR A 8 AT, DAUETEH 0 <=x <256
AR RRR R . A A FIE (B0 o' abe ) RN E bytes () HiEae nl PR Q7Y
XS TR AT decode () BRI N FAFER

nARyEH R AR AITERL RS TR . TR A AR T BT A EIR(E A e 1 (R TR H A
FI A T Aob P 2B ] 28 7 51 28

Bl B2 H Al AR AERE Python X5 . 313 il I 7 #5-5- R - i 5 73 B 2>k 5\
8o GERBIEKSEN 0 5 1 FFIRICTH SRR M. )

FHBAL TR SRR T AL A N ER bytearray () MG asRAIE. BT
AR (PRI AN AT A ), A T R L SR i 3 D AN BEER-S A T2 HY) bytes
R

YIRS array 4 T ANESMY AT AL FSIEARURB], collections M2,

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HRZEATPEE, BN EREL Len () REESHRIZH R LEH WA Z R GA,
KERFPAIRIESR I, PARGEATRE. I X FR SR eis 5

3.2. FEAREREN 19
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e

X TR TCER AR AN AT A LU -5 = B B I o 3 B A S A AT T 3 8 EE BRI SR A
By as (Bl 1 Fn 1.0y, ME—fa A& —1

A W P A S 2

Bty R RITR LA

frigde, B add o .

HERA WG SOR AT G, BN NER frozenset () MiEgRlH. HT frozenset X}

ENTLEENER set () MEa g, A2 5 n] Al T AT

G ZE Hhashable, &R AR — ARG R ICR 802 T S i -

WIS G N EE RSB ARG RIES .

LN AR alk] AIFEML) a HEEERS 1N k 195

H XA PAERBA P, Ml fEs de 1 IHRR E bR, WEREL Len () ALREI— LS )

FHE

AT — i AL A R 20

L ISR ER LR REEA RS IA R R ES . AalE R ERE A &5 £
F H A AR A Sl S E T ERT S S BT LR R, LR PRAE T R A S M S B R B
BERA A E AR — B0 . AEREAY B 2 AR5 1E 5 OB FLR RN G SR AN A 4 (5
1A11.0) WEMIPRARET I H—1F8%H.

FHLSRBSE A, X SR AE A TN I A P AE 7 M AR A o R A B )
AL FIT , ER RS RRHEA SE R E T AN SR LS B A TS 2 O B A

FHOZ AR BATEE (... ARERATE (B 0T 5 7 /N,
PR dbm. ndom Al dom. gnu $2HE T HSMIBURRERB], collections HHLZANIL.

£ 3.7 BUCEEL: £E Python 3.6 it 2 i P M A R B 8 AU . 7E CPython 3.6 HHE A Y S HARH
(ELAE 24 I 24 P — 1> S A 10 S 2 1 5 R

APPSR T T VAR T e RO A (SRR /N

J e SCeR B e SCREION G ali i R K0 SORGIEE (B 3 40 3L /N o B IR ffay — 4
SR, AP us s RS R BT E LES 8% 2.

IR

__doc__ ZRBUN SCRYFATER , CA WA None s A1 RIRK. QS

__name__ LR B 2R 5

__qualname___ Z R B qualified name. "E
3.3 B ise.

—module _ e BT IR DI 2, VR None. Tk

_ defaults HEABIMENSEEASEUEA R ocdH, Wtz | /5
BAA BB None.,

—_code__ PR G 1 R BRI TR e

“olobals | AMERGRET A LRI — MBI | S
Jrrfin 44 A5 1H] .

—dict__ 1744 25 18] SRR B AR P e

—closure__ None B8] 5% s L AT 28 S 1 40 1 Foci el A K JER
cell contents JEMERIERE LT

__annotations__ | WHEESIRENT M. FHRWELIESH, MARRME T 5
"return' WA TR EMEARYE . A 5 Q6 e v B
£ 8., %% % annotations-howto,

aetaults_ | (g Rl SRRMENTIL o

KR ARAWritable” {1 JE M AR AR 22

20
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BRBON S0 S R R BRI B B AT R B e, (9 Q3 mT DA FH ok 48 BR B Tnoe e - 58 7 1 BRI S Atk o
AR IREBUR I B 2@ . 2 E R AT IR P T LR B . RRTRAE M EIFANE
55 5 B b

LK G AA cell contents J&Mh. X ATHUT AR KA KB E L ITHIE

A KR BCE S BUME BT AMHACED I R P52 0. 2 00F SO0 R B filiid . ce11 2R24M]
PAE types B

JeBilJiik SLPITEM T A G FEIBIRAEAT RIS G GEF 0 7 SR %O -

ROk R E i __self  RIHIMRAL, _ func_ NREXG; _ _doc_ NITIANISC
B (5 _func__.__doc_ fEMIMRD; __name_ SHUFVEAFR (45 __func__._ _name_ fEH
FE); __module_ SAUFEFTIEBIRIGAFR, A NN None,

DRI SRR ((HRRERE) N2 BT 4 AT = R U

F P O YRR ST e R B2 R R i (] BEE A% 2 — AN SE ), Wiz E
FH P R B S e 2 4.

24 38 2ok M IS BRI F P SRR O G 1 A A SE I ERT R, RSN 4
_ self  JEMERIAIRILH], 40 HEXNG . TR __func_ JEMEELR ORI BREL
POE-

2l s IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRG __self JEMk
NGFEAL, H_ func_ JBUCHEITEN RN EO R .

WAL IER SRR S, SRR R Z R (__func_), FIFRERF) (__self ) IH
ASEINFERT k. B, 4 cR M7 £0 REuE W2, M x 2 cig—Aseel, WEmH
x.E(1) #EFTHEHECc.£(x, 1),

M ASLHHIEN SRR H— N R EX G, PRAFAE __self  HRY” RS SEfr a2
GEARG, AT H <. £(1) 2 C.£(1) #ERTHA £(c, 1), Hip £ VK TIZ

T TR RO G 21 S B 5 TR G AR e A g — N SEBIARBUB PRI R A o AERLLU AL, —
Ml R LA Tr 2O R R PR 25— DA AT BRI A AL & B S0E TR A e LU
TP E SCeREG HABTATE ISR (CA RIS AT A ) TERRIBUN AR & S AR A e . AT —
ATF BRI B R AR — AL R L 7 SCRR BN e o 9 T3k IR ke 1
LR BUERI/IEN A & R

RS — A yvield 4] (Wyield % &) Z3Y) BYRREEOT BB A R 5 Sdk. KRR
BOERCRE I, B R B — A0 PAPRAT IR R B R W iterator X152 PR Z LR AR iterator.
_next_ () FEHSEXNEE—HBT8 EHH vield imAHRMA—E. 24X~ R EIR
frreturn EAJSEEREMARER, #5|% stopIteration S HAxE MR AR EIE AR M
HMEEE A TIA R .

PhFEe%y (i async der R U BRELEC VR EIBPR N W42 S8k, AR R ECLE R FH IF £ 0k (]
—A~coroutine W%, ERREt Fravait FiXR AN async with fllasync for &M, HIE S
UIRG RS Sl (N

SRR B (i asyne def K LI T vield WA BREEO AR 7+ £ B H 3.
RFEM R BRI, g[8l —Aasynchronous iterator M5, G fEasyne for i)
JRANAT R A o
MR PR aiterator. anext_ JFiKAFiR [l —Pawaitable, BEXF G S AE WS T )
PATEBI M yield P AE—MME. YREIITRI S return IHAISRECRER, 251k
StopAsyncIteration FH it H b i AU IR B IR 2 AL RMEAE T RO -

BB N e O GO X T C R A SR B e . B s B B A9 Len ) Ml math.sin ()
(math J&—PARifE N BRI WERASUERMIER H C ke, Rk s
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__doc__ @B SR TR QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BUWTF—4H); _module_ R /@B ZFR, WIREA N None.,

WE DTk ﬁt%ﬂi%iz’%ﬂﬁ@%&%%*ﬁ%iﬁ AR R A E T — A C BB G A
HIBIONSH. WEITIRR— B2 alist.append (), HHt alist Jj—FNFX G, FEBRBI
B, REIRAY R BEIE __self KWK alist FTARICHIR S

P SRS XX S 2 ﬂf@J@E%;&WJ B CL), HRWA DA ER. new () )
AR, HHMSHSEHRG __new__ (), FFHEEEEN T, WaEiBsy  inic () 3k
WIEAL BT SE48 . to initialize the new instance.

Rl AT LB T A AR e M call () TR TR .

Bl Bidjg Python fURG I EEA ML H T, hF AN A% BIE, Himpore WA)AGE M, =03

importlib.import_module () FINEK _ import_ () R AKEFH. B2 A EGHE
TG SEBLI) i 24 25 ] (ﬁ%*ﬁ*ﬁﬁ%*ﬁi)‘(ﬂ@@ﬁﬂ@_glObals AR T o SRS | g
Wk iZF P R, B m. x A4 T . dict_ ["x"]. B A TG A S
X5 (FAPIHIG G AR EE ) .

JE PR & B B ) iy 2 S A L, Bl m.x = 1 T m.__dict__["x"] = 1,
e Xy (W5) JEtE:
__name__ BHRMATR.
_ B SCR AR, AARAN ] I None.

__file_ WIMEAEHIT N SCHRI AR AR, AR E R M ST E A3 . X TR LEE R
Bk rile  JEPEVTRERZGLACH, BIANpEESEER 2R Py C B, XHF M
HFES MBI Y R, TR &I S B2 FR

__annotations__ i HFEBIHA AT UKL WE < 472 M., F XA
__annotations__ [/, 152 7 annotations-howto,

Rk A BRI __dict_ NPAT LT RN 4 25T o

CPython 8141 1i: 1T CPython {%Eﬁi‘iﬁ%%iﬁiﬂ’] BEE , LR BT TR A SR S P B, B
TR IR TE I T I o ARG LR, AT AR A2 7 AR RS BOIR ZS DA BB (8 Ll

Fie P8 H i CISX P22 — il i 26 SORBIE (B 05 2 5L —41) . BRI il — 7 S R 508

ST fir 4 s8] KIS S U ONTE I T ML R AR, BN C.ox P ¢ __dict__ ["x"]
(A A AE— 2By T XE R A SV HoAl E LR PR D7 20 o RAEH R BN B2 BRI, S ARSEAE
HIPAER . EXMEIAAR M C3 I AT, RIGEAEAE B0 8 GRE5H R 2 R AR Bk AR T )
— LRSS BB R FFIEHRAYAT . A7 5% Python (/1 C3 MRO BN W &AL A7 2.3 HUAA Y S0RY

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

YRS (B4 N ©) K77 A DRIEX G, ERFAy—4> _self_ J@IEN CHY
TR R . BHET A NFST AR, B IRH S IR RITEPR AR 5. I
__dict__ Fr & NAESMRBUR R AT S/ i & s

KBRS EREN T, (HAXTRERN T,
FR G AR (W B30 A A — AN (R 30).
Rk
__name__ RIHFK.
__module__ & TR R
_dict__ fEEMAFMM T,
__bases__ fEFEENICH, HeFERELEIF BB EHIT .
_doc__ FEMSCRFRFR, WA E XK None.

22
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__annotations__ U FHEXEKPTH R KENT < 472 WM, FH XA

__annotations_  HEAESCE, 152 % annotations-howto.

el eSOl R R A E (I E30) o A RSLHIEAT A — T Mo R SCHL R AT Ay 44 25
), JE S| S B el i b A 4R . ORI P AN, S B B AR A i m I, 24k
SAE IR ER . R BB — D)7 HE SR B G, BB LB E S, K
__self  JEPEHINZSEHI. HEIHEMIIT AN RMAPEA; S0 ESCH) K7 Ny, TR AL
I S A AR TR N 2 SR P Al S B 52 A ik 25 /N, IXRRAS B 1 JE M T B8 5 S B AR 2R
__dict__ XA WRRRBIEELE, MMNRTEHRAA__getattr () Jrik, M
FRTTTERA AR EER
Jo P R R ) B 2 BB SSRGS, AR R T M. APRK ARG setattr ()
o delattr () J5ik, JURFURHIZIT VR0 AN B SR S 1 0 7 i

ARSI A LR R A AR YA, ST DA BT . AN . S 0 as vk oy ik S AR T
Yok JEME: __dict_ HEMETFL _ class_ NSEBIXF R,

1O X4 (8Br XM SR) file object Frm—AFTFFHISCIE. A 2Ry X T SR 8 S5 42 open ()
BEE, PAM os.popen (), os.fdopen () Al socket X4/ makefile () Jrik GARTHEfl M Lef
e BT LA Ho A B BB V)

sys.stdin, sys.stdout fl sys.stderr YR NXT N T EREA ARSI A . i Hh AN B DRI ST
XRS5 BEATERS ASCABITIT, IR io. Text IOBase RKFTE XL .

PSRN L AR A T 8 ) ) R B e R B 2 o AT s SCT RE R A SR AR 25 FSUAS B ST T A2 Ak
H N S B DUAE AL —FF M

RS AU XTGIR 4 3% A 5 % 49 i IAAT Python {URY,  BFRbytecode. XA XS BREON G X 5]
FET BRAOS AL S R B R . (R T TR Ry 1 s AT, QR X AL R 30 1
HBNSBUE AT T MBS G AR AR RN (R ENZOR s TR A ED . -5 8ot
G, XA, WAEEN AR GG ONE2 B 2 ).

TR H L JEPE: co_name 45 H T PREA: co_argeount AL ESEW BAE (HIE (R E
SR A BONEIN Z%0); co_posonlyargecount NAXBRAE S EMERE (BHEHA IMER
ZH); co_kwonlyargcount MU FR K EFSEEE (WA BIAMENZ40; co_nlocals
Ay R B 1) R R AR B A& (.35 2 %50); co_varnames Sh— AN R AR B 44 BRI T 41
(B4 HEAE B Rl D, co_cellvars i— A& 4 i 2 eh 205 | ) ey iR A8 5 44 FR i oo 4
co_freevars J—MMUE& HHERAHANICA; co_code H—ANFRFHLIELSFHMNFAF
H1; co_consts H—MEEFATE I B FE AR CH; co_names SH—AM &S B H
I PRI TG, co_filename NP5 A T FER) SCF44; co_firstlineno NEREHITHIAT
F; co_lnotab N—NFEAFH, HA gl TN R & BT S BT GRS IR 1 IR
gﬁﬁ%); co_stacksize NERMIR K/, co_flags H— %L, Hrbdmtd TSI 24
B o

PAR 2R T co_flags BbRENLE L WREEH *argument s 1EERLZATEHERNL
EHSE, W 0x04 (g E s WERMREUEN **keywords AR ZATEEEN K BFSH, W
0x08 {#IE; WIRMKETE AR, W 0x20 (g E.

KHEEFERH (from _ future_ import division) Hf#if] co_flags PEIFREN K FEH
AN G 10 G i3 A2 75 JE FH AR A R A SR pR B 13 o) 3 ) AR SR By i 358 2 02000 Ao FE 5
B4 Python WA A N A 0x10 1 0x1000 {i/.

co_flags HHA AT AR EE R PR A

RGNS R R — AR EL, co_consts HRYEE—TRRFE AT SCRYEAFER . QSRR SN

None,

WX R WO RFR AT EATATRE BRI R (LR 30), S b TR Bk ek 4L
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FEIRI R m It £_back NET—HERW G ), WEHEICZHEARDINN None; £_code
et R AT AR X S £_1locals N TAERAMAS mAY 7, £ globals W F&EKRES
A d, £ builtins HTFERNE (BH) B £_lasti ZHIERTES GX BRI 4 0 7345
FAFER—ERED.

il £_code 5| k—A> HitFH/f object . __getattr__, FfliFS% obj Al "f_code",

BRI SgbE: £_trace, WIRAN None, WRAEACRD AT IR 8 H 45 4 B (i 3
R EEENHEBTSME A - XA DA R £_trace_lines ik False 34k
Ji

HARM I +T st il ff £_trace_opcodes BN True KAVFHEMRAEMLIR I F. HHEEM
SRR BR R G | K ) S T ISR B R BR T eR A, IXT RE S R EOR E SRR T o o

£_lineno MWK Y HIITS - FEX BB AM—A MR EE R BN TRBL L 1 48 E AT (I THRIKER
i) JH AR T DA S A f_lineno SEBL—A™ Jump @34 (B E T~ —154]).

IS SCRE—A v
frame.clear ()

LT YR BRAZ MRS A 1 4l A A B 5 o T HASRZ WU T — ARy, Rl 2
SEMe XA BT IT AL S WO RAGTERRG L (BIATS 43R — A58 I OR A7 HL A E 2 S D -

THAZ WS I IEEPATIN 5] % Runt imeError,
3.4 R EE.

BIFIR SR [EIIR QIR — R RRRIR B . MR R SR E A x5, el R

dE M types.TracebackType R HIA]H: .

T R CHb A A g R 5, AR E AR A A TR I, SRR R TF 20 24 1] 1] 3]
ZHIEA AN . S A DR AR, AR R . S Wy g —T5 ) B
AYEH sys.exc_info () FrkEIFICHME =5, PAKIHRFHN __traceback__ @M
FREL

YFEFEANEL S AT H B AR, ARERER Sy (CARIFIIREEY) B AARER R WA AR AL T2 B
o, BWA{EHN sys.last_traceback XHEH.

T S B [T 52, ) el ] 9T 0] 52 ) B 7 e U s B AZ AT 4% B2 tho_next JEMERA HL5E
MR IR B

TR H R M tb_frame $8 [0 4 {IZ H W HATWE th_lineno 45t &4 58 IrE 1T 5
tb_lasti A EAR$ES . WIERFE KA T VLELR except §/A]EA finally F-H](1) t ry iB4]H,
[0 5 AT A A 4 2 AT RE- S AR R D g A TS A [

P5E tb_frame &5 &k —A> HI1EM: object.__getattr__, M S% obj M "tb_frame",
TR S @M tb_next AHRIRESPE T — 2R GEA LA SERIW), MRER ~N—Z90H

None,

TE 3.7 WU MG BUAE AT DAGE T Python AU RIS il , BUASEHIRY th_next JEERTA
BCEH -

PN RR VRGN RIIR__getitem () TREPTRENMIA . X R B N ER slice ()

PRECR A

Frikey i@t start A NAL stop N B step KA B{EINAHE NN None, X SEJE M
Al AT,

RN R Trik:

slice.indices (self, length)

BT 52— A BB length FEATRAEVI R X G I F length 1578 KR 2% H P51

24
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SRR AE R AT o G [ml{E Sy =SB ZH Y T s X B8R S ) Y start il
stop ZRG 15 VA step AR BRG |5 BRI HGBF W I8 -5 I ALET A — 2t 7 UL B

WA MR BSOS T R LSRG RO SR A e R G . BRSO T
SRIHME R HADX S i aeas, WH FREZEH P EE X NS . 24 MRS FI R
BTN G, LhREI RS EENXTSR, BRI —S K. ST ER G2 T
X%, B HEXNGES NER) staticmethod () SR EAIE.

RGIERR ET NG MES T — R HA R G it d 25 2 ko M S el S8 s il 3R BUZ % 42 1 7
Ko BN EAEI SRRV E R AT M EAE LSO @ SO ¥R — b iiid . 205 yknd 4 nl
N classmethod () M #RRANE

3.3 HHRIGEBR

— RN DA 3 7 SCRATFRRIR A PRI 7 80 S8 B P R SRR A A SRR ) R A (B AN S A B3 s H
5Y1)5) . X/ Python LBl i& A EHRMII N, AVFRAIK AL E U TR F I8 A RES T . 250
K, WER—ADREXTHN__getitem () WK, HH x RIRER—DLBI, W x (1] BAMSEHT
type(x).__getitem_ (x, i). BRAFAUMIBISMEDL, FEBCA E SGE YT AR R ZAX AT AN B FRF

5% — 1R GEE N AttributeError B TypeError),

FE—DRRIR I BN None R W HRAEAR T . Blan, WR—3k__iter () #&h None, %K
BRATTERE, BT HEGIE iter () $51%—4 TypeError (MALMLIRE  getitem  ())J

PESE BB A N B AU 28T, AR H 2 A — AU Y S B X T Wbt SRR Ui 24 2 A T S . BBl
wn, SRBUAANICR A IRAER TR PR e G B Y, (HERI) T Bt RS GRS DL — >S5 1
& W3C B SO R i) NodeList %11, )

3.3.1 EXEH

object._ _new__ (cls[, ] )
PRI ARIEE—A> cls RIGHEBI. __new_ () 22— NEESTTIE (24501 BT MR 2R ),
BRI LI BRI E — S8 BRSSP LB AN R Rk GHEZERTE ).
_new__ () HRIUERAHIT RSB GEE 2 cls BB

WA L A M S Y S B super () .__new_ (cls[, ...1) il & H A #E3E
H__new () J5¥ERANE—ASH RS BIIR IGAEIR [0 2 B T G TR B EHr) 526

W __new_ () FEMIENS G BB SR I HUE R ] 17— cls BYSEBI, M sLfIfy__init ()
TEFFLA __init_ (self[, ...1) MERPEGEIM, Hf self st flim Hn S5 il %
X RS B A o

W new () ARl cls (RSB, WEHSEBI__init_ () FERASHEIIT.
_new__ () W H M EER ARV AS KRB T2 (BN int, str 5§ tuple) i H L HIAE AR, BHEE S
A H A2 TS A DAGE R i 28 0 i A
object.__init__ (self[,.. ]
S GRIE__new__ () B2 G, BRIVAREZ M . KBS G RARMERRIR NS

A —ANERWEAE  inic () F¥E, WHFRAMZRNESE  inic () ik, somEs
O B DARRAR SE B 280 i Wb 4Rk s BIAN: super () .__init_ ([args...]).

FAX S RH_ new () M__init_ () VMEMIESER (FH__new__ () A, HH__init_ ()
FERD, FeA__init_ () REIPMERBER None, HNSHEBITHIGI A TypeError,

2 __hash__ (), __iter_ (), __reversed_ () AF_ contains__ () JIEM LA ERIRALHE; HAth #4251 % TypeError,
{EH] BEHOME None Ja TR vl & F X 52 BT R R X — o
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object.__del__ (self)
TEL BN BB R o X IERERR AL ER T gs (NE2Y) . WR—AEEAA del () H,
M FTIRAEREINRMAT_ del () Tk, Wb/t e s H & DAR PR SE B BE 28070 i IE A 75 5% -

_del_ () FFIEATDA (EAHERED @ i QMRS BB 5 | ARSI A . XN R £ £ .
__del_ () RERAEEAERN GO BN PR A 2 B AR SEBHE R AT CPython SEHLA
SR

LIREARE A SO N TIRTFAERIR SR __del__ () Jriks

TR del x FHFAEEMM x.__del O — BIHESR x WTIHTTEDN—, MEHMNSTE = B51H
RGeSl

CPython SBLAN Y : — 51 HIFEER ] PARLIEX SR 5 T ROA . FEXARMEOL T, PRERREAR o fein 21
HRLEIT R DI M. SEG PR A8 IR R 24— S AR Rl AR R ik Wiy &
ARG, RTIHE ORI EIEE, €305 TR S 3Ra B i =i & .

S YL:
gc B SCRY .

B BT del () JrERTEARBC R AT A S N, Ok
FTEp— 453 sys. stderr, Fppilih:

©_del () WASERRESEIGTHEN, Gk A ERARORT, R del () HE
AR AR AE R, TR R RERL, PHIVEIRC oI el () TshIgf
FT AR

o del_ () WIDATEMERERS R BOBAT. B, EFREUIMAERAZR (5 HAB)
] HEC WM R ekl None. Python 2 BRI el BRASEHL 44 R DA BAAS T Rl e T Sk i) 42 Jey 28 i
TN R M J A s R RN o e R AR BT, XA B T PR A B
TE__del () JFIEROA AR AT o

object.__repr__ (self)
H repr () WE R DA —DXFRI BT FAFERRR. WURARE, XM R AR
Python ik, BRI R EH A AMHFIRYENATS (REAE S HIEE) . WERXATTRE, W R ETE
A <...some useful description...> WFEHF. REELT E—PDFFFENL., WER—
FENT __repr_ () BREN __str__ (), WIETREZRMILHIN HRIER" FAFRFRIRETd a0
H__repr ().

WorEEEWN TR, B R HRR NS FEE R TR SR R E R .
object.__str__ (self)

Wid str(object) PAMNERE format () Fl print () AR —DR5E “GRER" Sk
R R RN IREELIC—A FRFR RS

Wk Hobject. _repr () WAEBAET _str () AT —AF R Python Hiks:
A DA 57 3 B S R A A
WERR object g KBNS object . __repr (),

object.__bytes__ (self)
i1 bytes P DA — DX R PRI . XV ZIR A —/> bytes XR.

object.__format__ (self, format_spec)
it format () WEMREL. FRE. 4 XILF i ¢ F @ BPREA K str. format () JrikTH I PALE L
AR AERAL” FAFRFIR o format_spec ZHRCA G PR AGEIA K FAF R . format_spec Z
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Bfpie LB formac_ () BIFEMPUER), A RZSECBR AL ZITH T E R,
i AR LA AR SUA TR -

15257 formatspec | AR IS AL TEYE IO HA .
R [HE IR — AR RS
1€ 3.4 JUHEM: object AGH) _ format__ Jy¥EMRME AMEMAES 745, #4514 —4 TypeError,

JE 3.7 lRE M object._ format_ (x, '') MAELERET str(x) MAFHE format (str (x),
T ) o
object.__1t__ (self, other)
self, other)

1t (
object.__le__ (
object.__eq__ (self, other)
object.__ne__ (self, other)
object.__gt__ (self, other)
object.__ge__ (self, other)
PA_F3X BERRR Ry WA Oy BT S ST A PRRIM I R R AT s x<y P x. 1t (y) . x<=y
WHx.__le_ (y) x==y T x.__eq_ (y).x!'=y W x._ne_ (y).x>y WA =x.__gt__(y).
x>=y Il x._ge__(y).

WSS E S B RSE I, & BTk RE SR [0 BRGNS Not Implemented. # IR,
I LB iR M False B True. Al SEfp Lk ey ykn] POR LR, AR LEGE FAT 2 %
ATFATRAEFIEE (BIAnfEA 1€ TR ZLE), Python AR IEHMETE A bool () PABRES R A EIL 2 1E.

EBRINTE BT, object M i H is R ELM_eq (), I TE B 45 R N R E B R [
NotImplemented: True if x is y else NotImplemented. X% T_ ne (), BRIASFHIE
B eq () FEXERE, BRIELEE N NotImplemented., HKEAFZEIEA LM RS X R
BERIASEIL; BN, (x<y or x==y) NEHHFAEKRE x<=y. EIRIFPREE B4 mHT81E,

%% functools.total_ordering ().

AR __hash__ () WAHIKBLE, TRREIENT SCR B E Bz R nT VT S 1 hashable Xt 52N}
TR — e

X FEH A S ERA (FELNSER LR Z R EAA NS EC M) s m2 1t ()
gt () BRXHRYSS, _1e () Fl_ge_ () BRXIWIRSS, Mi__eq () Fl_ne_ ()
MEENTACH RS . RPN RV RBUR T, B SRR AR e 3 R A ) T ek ) 1
e, MRS ee B A BB SO i, 5 R e B e B E R ¥ . B PR S % R
object._ _hash__ (self)

Wt P E A hash () P DAXTIE A L A BE THAE . B TR 4RI R8I0 set . frozenset DA
M dict. __hash__ () WiZiRE—KL. Xt 4 b 45 AR [ BT 55 A ME— R0 2 LB A A TR
WAE; BIMERIES S A G AT A (EIRAE ik, BIRFENT R —A et Xt
ZICA MG A ZE . Fln:

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

Hff: hash () SMN—DWHHEXW__hash_ () FiEREMEFREKT N Py_ssize_t B/, i
TR 64 MIANEEN 8 FAY, XF 32 iMEN 4 FAT. MR-—ARIGAY_ hash () WHEARIRIL RN
P EE AT AR, ARG T S R A T . X — K TR B YR python -c

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

WR—ADREEEL _eq () FEIBAEWANZENL _ hash () #BAE MBREELT _eq ()
HEAEN__hash__ (), WHSLGIEATHHAER SR ZTEMNZLE . WSR2 LT a4
LT __eq () ¥, WEAMWIZEMR__hash_ (), FKhashable 22 Y55 1) S5 B SRKAR A W5 7 (EL
AT (SRS R A E R R A, BRI T HRA M A4 ) . hash bucket).
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e CZRBAT A __eq () FMl__hash__ () i HRAENSEAMNSE (ACBRI) HEDE
AHE, HH x.__hash_ () 2REAEUEPAAIE x == v N EKRE x is y H hash (x)
== hash(y).

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

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

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

R FEBGAGEOLR, str #l bytes IR hash () (AR — AR BRI BENLE k", BR
BEATE—A 5l Python HEARE th & R4FA , (HEAHMAELE EIZTTHY Python [H] 2 AR T 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 SR AR UUF . Python WA BRAIEX MIF A Sy (lHETE 32 (71 64 {7
s ERA—E)

5 I, PYTHONHASHSEED.

e 3.3 BOE e BRI G A L

object.__bool__ (self)
il JH e 5 DA S B ELELAG I A S N 1Y bool () #RAF; WiZiR A False B( True. QIR E LI
Tiik, MR __len () FFAEHR AR BE N RAZIE N H. AR —DRBERE
X den_ () WAREX __bool () MMHFA LB ZHEENE.

3.3.2 BE LB
FIPAE SRSk F R SR BBIEDT (x.name B6EHT . MRS ) A9 R4S S

object.__getattr__ (self, name)
LEANEMEDIRA G & AttributeError MIRMBGHH (ATRER MM __getattribute () W
T name AN jg— LB EIESK self B X AWM EIEMSI A T AttributeError; & &XT name
PR B _get_ () 5K T AttributeError). I EN MRE (FFM) JEHEIZT A

—A~AttributeError JH .

VR R R ARSI, gecater () BASMIAN. GRRAE getater ()
Bl__setattr () 2 0HCRE BB AR XEBRRE. ) R th TR B it 2 IR 4 S 5B I A
W getattr () WAV SO HILLR t. B X T I R, AR A 350
B b AT (8 (I 2 95 A ) B 9) 97T DLBEBLXE & 055 4 . 355 0 T
M9 getattribute () Jryk T REEIESRTURB 005 0 HAL AN

object.__getattribute__ (self, name)
W7 2 JO A Mo R DASE BT RSB J@ P i ). AR B LT getattr (), MG
Aewil A, Bk getattribute () BXMFEMA B8 E5]| 47T AttributeError. WHE
WM e (FEN ) B HEEEE S & —4 AttributeError [, T EG I 7 & A ) O R %
W, S Y 3% 5 2 VA ) R A (] 44 PR 5 28 O VA Ok U5 1) B i 5 B AR AT JE@ %, BN object.

__getattribute_ (self, name),
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TEfR: I VARV i e e 1A u N B R BB b R P 0 25 SR 5 1 2 R R O TR T BE Sk
Bhid. S0 LS,

& — #HitF{: object.__getattr__, iS4l obj, name.

object.__setattr__ (self, name, value)
A — AN B B RAE R o XN S BURIE LS (RERHE R 2 LG58 ) o name
JEYEAFR, value FEREG @ ERIE.
W setattr () MEWRELS —DLGIEME, ©NIZWEA RS WEET¥E, U object.

_ _setattr_ (self, name, value),

Flk—A Wit object .__setattr__, IS4 obJ, name, value.

object.__delattr__ (self, name)
FUT_ setattr () HHEAEN HMBETHERE. HHENIZE del obj . name X T2 ZAH
RS A B

Bl & — HiTEMf object .__delattr_ , FfiFZ4l obj, name.,

object.__dir__ (self)
W BRI AT S dir O WA . R BEHELBUEN— T . dir () SAERIER TSR
N FFERHAFT -

B3 UARIR R 58]

FRRAAR __getattr__ Ml __dir_ iBAH ISR A e ONBHE TR . BEERN __getattr_ BR
BN U EZ A, KA — MRS, IR RG] % —14 AttributeError, HIfiHT
IEHE Rk Rlobject . _getattribute () REEBIFR PRI JEM:, W __getattr_ SFEBR
E"J{E_dict_ gk, RHEBIRET %4 AttributeError, {IRFLH], B A PABMES B IR H 4
Y.

73%% E%E&;f ;;ﬁ%éﬂﬁj %%&;ggﬂi@@~4\%ﬂﬁﬁwmﬁrﬂ LRI TR Y] R BN R AEAE
R EH AFRAE dir () k.

MEEMES B 2 SR TR (R E BB SRE) , TR ) __class_ BYEBREE N
—/~ types.ModuleType T2, Hla:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose {self._name_
def _ setattr_ (self, attr, value):
print (f'Setting {attr})...")
super () .__setattr__ (attr, wvalue)

sys.modules|[ name ]. class__ = VerboseModule

MR B __getattr  MIBLEMIRY __class__ K@M @Ik A T Ak - |
YRR A RS B (R 2 1 AR N ) AURD B 2 1 WA e 4 SRy 7 B 5 ) AR MY

15 3.5 BOER: __class_ BURBIESCH TS .
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3.7 WihEhRE: __getattr_ Ml __dir_ HHURME.
UL
PEP 562 - Bile _ getattr__ i1 __dir__ i A _ getattr_ fl_ dir_ R

SCHlHHIR 2%

PAR IEACE— DN AR 2R (B ik
RS ITHE I AT A HHEAS B 7
R RHE R PR B4 Y T
object.__get__ (self, instance, owner=None)
PA I SR AR A E 2 JE e (GRIEMUiR)) BUZ M Lol @tk (SEOUE MV ). AT owner
SRR TR R instance st R TTFB VRSB, 418 owner R 7] JEPENIR [B] None.

WOV 23R A B SR (E R 5 & AttributeError .
PEP 252 48H]__get__ () Nl — 2 AR JE XIS, Python [ B B AL 45 TR IR &

3G ARG, HEsess =07 THATREESRAL AT NS4, Python 51 getattribute () SEBLE
REAWNSE, TREN G HE R,
object.__set__ (self, instance, value)
P 7 AR L instance 38 & WA #2810 5L B @ M BHE value
HEE, WIN_set_ () B delete () XRHEIBAVER “BARIIAL" . T2 S0 A 16

7® %,

B

&R) HSLBIHBT—A> AR H R A SR IER (%4
)o FEPATRBI, “JRIE” f8R R MR E R __dict__

object.__delete__ (self, instance)

A BT YR AR instance i 52 1) BT A 4 JE L B SR A -

JEIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IEICE IR IEA B T 3hE5k
JEYERZATIRNNA) o KT RITAFIXI GO UL, B R AR B s EOR R B — N RE R AL (HT28) MSLpifE
NE—AMCESE (BN, CPython 25T C PR IRE A BLEILRIE) o

R iR 2%

ERUER, MASER BA HET N MR RIENE, BT 0 C R R A B 7 A B
_get__ (), _set__ () Fl__delete_ (). WR—DIRELT ALITEFRLE D, ERPHK
HEIB A .

JE ARV ) BRAAAT R — AT R F B R R, R E SR E . B, a.x BERFSM a.
_dict__ ['x'] JFlE, RIGRE type(a) .__dict__ ['x'], BEFRKKAEI type () B EHESE, K
ek,

B2, WERIRB| MR E LT RN HARAR T E XS, W) Python W <> T2 BN T M 4% 1 AR I F fliid
T X B B AT e B IR BRI BRI Ir 8 A v B e v B o ok e

RS LRGSR 2. xo SEINAE UK a T E:

BN f A B A H DL AR 5 2R B P S R AR R — MRS VR x.__get__ (a) .
VBIIE WR G B — DR LN, a.x SPFEHRHT: type(a) ._dict__['x'].__get_ (a,

type(a)).

R ARG E R, Ax SR A.__dict_ ['x'].__get_ (None, A),

I U a 2 super B— PR, WEEE super (B, obj).m() &7Eobj.__class__.__mro__H!
BR B WEE FHIEZE ARG DA N R AR AR A.__dict__ ['m'].__get__ (obj,
obj.__class__ ).
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XFSEFIGE R, AR aRUE A AR e I T8 ST WP iR ER T vE . — MRS T PAE L get_ (),
__set__ () Ml_delete () PWEEHEG. WRECEHEX __get__ (), WA JEMERRR B iR XTS5
HE, BREIEXSA L6 i h gAY B WA e LT __set_ () Fl/af, __delete__ (), W
MR AR . WRPA RPN ER E S, e RN EEdER AR . i, BdERARS & e X
_get__ () Ml _set__ (), MAEEHRFEAZEMEA __get__ () H¥k. X T _get__ () Ml _set__()
(Fi/=}, __delete_ () WIEIEHE AL BE ST SLH F U A E Lo G2, AEREERE A2 0 m] gl 5c
BT .

Python J5¥% (f135 /] @staticmethod fll @classmethod FEM) k) AREAE A AEE I Fl iR 2 K SEBLI) o
PRI, ST DATE 8 ORI R 2075 . X AR idr SRS SE 9 RS- S50 ) e ) oA SE AR —BE A TR

property () BRBURAEAEIEREIA IR SLIN . IS B BE BB AT

__slots__

_slots__ L VFFRAT R AR BB R (AR AL g 1) I8 R BIE _ dict_ Ml __weakref__ (FrARI2AE
__slots__ @ SXHI A I SR AE SR AT . )

A __dict_ WIPARZE A2 . JE M R B th n 153 B A 52T

object.__slots__
XA RAS B AR A e . kAR G2 By SE B 1 28 B 44 L AP ER T4 . _slots__ 23R
PR AR B AR B S ()9 LR B 3 A SE B8 __dict_ il __weakref

£/ _slots _pyiEEEIm

o MUY E —ABEA _slots__ (2SI, LB _dict_ FI _ weakref _ JEMENRE R AT o

o WA __dict_ AR, SLHIIAREL RIE _slots__ 52 SUPA B HAS BIRME . 24— K5 HpAs
BAMMERS| % AttributeError, (IR FEASHA AR, WEOR ' dict_ ' MARHE
__slots__ PR RFERFER A .

o QR RETGANLBIE _ weakref A5, WESLT _slots__ 2SR LR H 2By 5550 A . fWie
FETFFGIE, W ' weakref ' MIAFHE _slors__ IR FRFER A .

o _ slors__ JEWEINEAE BB E AEREH EEE . B, KRR R S _ slots__
FE S SEBI A B B IR 0], B T s AR IR (.

o _slots__ FERHMVE AR LR T & LB HERLEPHEMN _sloss_ fEHFRPREMAETH. A, 1
R LAS _dict_ M __weakref _ [FARTATHE LT _slots__ (o W 244040 S AT A0 Ao 057 1)
ZFR) -

o INSR—ANE A BAE A P S, R B2 E E RS A Bk R T ) (B AR
HIEMNEBRBHA AR TR ) o X SRR S LA AR E Lo AKTTHESUSIN—ANB 1F LR B
ARG .

s R MIREH "variable-length"™ W & £ A 4l int, bytes Ml tuple R E X TIEEMW
*_ slots_ * NG| % TypeError,

o ARATARFAFER B iterable F T DAREIRAE LS __slots__,

o MR —A FHRLE _slots__ WRAE, WRZF I SR FAERE L2 7R 2 Jm (T 9 ok i
JEVESRALR MY inspect . getdoc () THHFFE and displayed in the output of help () ki W B SC
B f .

o _ class__ WRMEAAERANEEA FIAER _slots__ B2 fEM .

o WA ZREAIACRR) ZEYPRWIEAT IR, BTN CREA dE A # R R (bR
ARMREAAR) — BRI % TypeError.,

=

H
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o i Kgiterator |T _slots__ W2 Rk ik AR A ME AN B —Ndescripror. {HJ&, _slots__ J@YERFH—
SRS

3.3.3 BENKGIE

W ANEAIR S —AER, SEXANRELERA__init_subclass__ (). XFE, MG RERE T
RATHBIR BN T E. X5 R A A R B )R ORI, (B2 i de KBS R B T Y AR E 2, T
__init_subclass__ WHEAEMT & X TZERREARKR 7.
classmethod object.__init_subclass__ (cls)
MPAESIRA TR TR AR cls RERIR 72 ARE O — D@L, Wk
R KA R 207 vk
AN HENXBFSHSWELHLERN _init_subclass. . H T 5 HAMMEH
__init_subclass__ WA, NIRRT EERAS R TSR HRIES R, fin:

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__ HIERASZBUT AHIAM, HAEEES O MG K — iR,

1Efif: JURFLR metaclass Kl %@*)Lﬁ% THAERL, AWML __init_subclass__ W5
B brmoek (MARRARER) Ahdd type (cls) i,

3.6 B e

B—RPAEN, type. _new_ () RFHMFZEIFXIFWAH__set_name_ () B THIXIR AT
o

object.__set_name__ (self, owner, name)
TEFTH E S owner YLAVERT BT . IR CAIREZY %S T 1) name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

R RIRE eSO @Y G Th), _ _set_name__ () AL ESHREM . A WE, WJPAE
PR set_name_ ():

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

G’I’S

3.6 %ﬁHﬁIJJ
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pIvES

BN LT, K[ type () RIHEK. *MKAT AN Ay 24 2 N IAT, BB 2R E B
type (name, bases, namespace) 45

Pt A E AT A metaclass 9&%?72@( R K — ML I S A R T E
file ZEPATFRfH, MyClass fil MySubclass & Meta 155 11:

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,
Ry, B PARUGECAMSEATIA N . S5 IR A0R 0 2 T H AR QLS o 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.

HATIRAER TR M R E M ICE (WRA) AT TR Er LRI (B type (cls) ) ikil. &
IEIRAE I TCR IR P A X BB SO — AR AL, QA — MR TR G A, e SO 2R
HHH TypeError.

|
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EEXGaTE

*E'@%ZETL_J:‘IEI’Uﬁﬁ M IRUER R a4 2 0. WRITTEKERFA __prepare_ J&M:, BXfPA nanespace
= 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 92 8L 4l ¥i: 7£ CPython 3.6 K Z J5 M A, __class__ HAICE&E N HK @ &4 50
__classcell  ZHBEH LK. WRGEFE, BOFHN LS type. _new_ W, PAERRIE
BRI AR . RN, 7E Python 3.8 H14§5| % RuntimeError.

LA ICE type, BCEARMIRASTAM type. _new_ GRS, PATHISMY H E P HRAFHEA
TR G 2 T 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)

WA instance AN class (—A> (ELEEECMIEE) SeBil R M BAE. ANRE T 7k, W0

PASEP isinstance (instance, class).

class.__subclasscheck___ (self, subclass)
Return true Q15 subclass NN class ()—4> (ERESkEE) FRNLREEMAE. WRE LT rE, W
2R H PASEE! issubclass (subclass, class).

TR S YA AR TR (J02) . BNIRREIE N EAESE IR e . X 52T 5161
B R R T B AR — 30, HUE TR DL T S A Sl 4 1R 2
S

PEP 3119 - 5| AfhZ& LR psshaediid, @il instancecheck_ () Ml__subclasscheck__ () E5E
fiil isinstance () fll issubclass () {78, MAMIIRERISIALE BT % iES IS LA N A
(B abe #itk) .

3.3.5 EHlizRIAR

LT AR ), ] Python i 5 & S HRICR A e— A generic type FEAESARA AL . B0, 1ist [int]
XFERARTE AT AR R FR—A List HIBTAICEE N int KA,

S

PEP 484 —8RIfiR /41 Python ] T BUBRIE R HESE

ZHNARE FRIESAIZ H JEHR G SR

Generics, JIlJ 15 LiZ %A typing . Generic £ K AN SL B Al 412 4T I BB SAL I BERIH SR UG 20 4%
FIrE iz 2R SO

— A HAETEE L THIRZE T __class_getitem_ () B ARE#HIE Sk,

classmethod object.__class_getitem__ (cls, key)

71 key ZAIHRE I BLIR B — D FIRZ LR LTINS

MtER b XA, __class_getitem () 2 HINBCHETE. FHiL, AEBiE KA B EAE
@classmethod E3E1,
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__class_getitem _ gjBiY

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

B R DAAE B AT S AT g i S R AR A T LR 0 B e iz Bk, HﬂFTLJ:‘I/)’\E
T __class_getitem () WIkRUEEI YK, @M typing.Generic 47K, XN HH
_ 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 .

) A8 X obd [x] REFL, Python fRERS & BEIH T HIX LAY I R R 00 E . 24P H__getitem () &

{%__class_getltenL_().

from inspect import isclass

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

class_of_obj = type (obj)

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

if hasattr(class_of_obj, '__ _getitem_'):
return class_of_obj._ _getitem__ (obj, x)
# Else, 1f obj 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 - X} typing BERFNZRIMBL0 L Fe N4 class getitem (), FF 48 Wlas 30 76 ] i & & 2
_ class_getitem__ () MAE__getitem__ () #IHH

3.3.6 #E#ITTEAMR

object.__call__ self[ args... ]
WERAESEBIVE N — DB <MY i Al e LTI, W < (argl, arg2, ...)
WRECTABR SN type (x) .__call  (x, argl, ...).

3.3.7 Rl ETERAE

AT PASE SUR B R SRR 4. B 1EE BT 570 (0 7] kel o dl) sigekat (i 74, Bih RN
HATE AR . BLA T VAR R AT 5 SR AL G s PR RN R 2 AL AE T 7 51 e/ i B 1 R 5
kIFH 0 <= k < NHH N Z/FFE slice MEMKE, BATEXTHEMEE . HAMNAEBGEBE
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update ( ffﬁ%, BATHAT AW Python FUFRIE F HXF R KA. BLAh collections. abe BRIt T4
MutableMapplngwﬂnﬂuctbawchnvkkﬁgﬂﬁﬁﬁﬁl__getitem ,_ _setitem (), __delitem () Ml
keys () HBEHEALRGIEITN . 2878 N2t append (), count (), index (), extend (),
1nsert (),pop (), remove (), reverse () f sort () FH¥E, Hif Python FIARHE 1ist SIEIFE. WIS,
PR TIR ﬁLLKEX_FjC?%lﬁE/J_add (), _radd__(),__iadd__ (), _mul__ (), __rmul__()
M__imul_ () SFHrEoRSEEUME (FePHE:) FokiE (F8EE ) ENTARN & CHABUEZ BT oA
WIS P AERSEIL_ contains_ () JPERARRF A ] in iB355045F: XTI, in B 438 R
XA, N YR, AN RTIERSCEL icer () JrEERARR R A
A H s XTBU, _iter_ () MM4EEAXTZRAGHE: XTTES, WR 4R A R(E.
object.__len__ (self)

PR ASC B B R Len O o MAZIRPIREAKEE, PA—A> >= 0 BEEOR. 1o, WR—4
MHAEL__bool () ﬁ&ﬁﬁﬁ_len_ () FEIREE N E, WAEA R RIZF A S B
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CPython 2804075 : £ CPython H, BURK R AN sys.maxsize. MR KE KT sys.maxsize N
FLLUEEM: (B4 len () AIRES 5] K OverflowError. BLill it EAEK KR (5| & OverflowError,
KRNTEN__bool__ () F¥k.

object._ length_hint__ (self)
W T ¥ PASE I operator. length_hint (). WiZRFIXRKEMMAHE (TREK T/ T
LR EE) o BERBEN—A >= 0 B REMEH A PAN Not Implemented, iX&#iMAES
__length_hint__ F{EEEAFIER—FRALHL, I Eaiie h T rERE, FFAERIER TCiR.

3.4 B fE.

MR U2 TR =LA . PAT AR

’a[1:2] = b

NG

’a[slice(l, 2, None)] =D

HoAt B A . BE 20 P) G2 DA None %P4,

object.__getitem__ (self, key)
P IO VEVASE B self [key ) MIRAT. X Fsequence AU, Hz WS A ARV A X R . TEHER R
BRG] (AR ER S sequence J58) FIFFRMRELR UM T getitem () Jyik. WA key %Y
RIEH, WM&5|K TypeError; WA NFIIRGI LN E ASMYE (TEREATAEAT BTG | HFRIAR AR32
ZJG), WIR45]% IndexError, Xt Tmapping KA, MR key FAF] ORTERGRT) , W45 %

KeyError,

HEfif: for EIEA R AIERGIN SHIFHAR IndexError A IERHIAR I I 51 454

i it Wah I — A class B, Al BB S AR R ¥ class _getitem () A &
__getitem_ (). WS M__class_getitem__ 5 _ getitem__ | fETEN .
object.__setitem__ (self, key, value)

VA B PASE B self [key] MH. HREFTYE_ getitem () MFl. RXTFRILILIL I W %
I FRF 75 WL fo i EE T S M s e, SR A SR T B R B . AN IERRIY) key (HFTE| &1
BHENYE  getitem () JFIERIEBLAIA .

object.__delitem__ (self, key)
PN BT IEPASE B self (key] WIMBR. HEFI LS getitem () MIFE. AHXREIBLITIE
WAZAR T R W RV BB, SR P RV RO R . AN IEFRY key (R A 1Y 538 V.
5_ getitem__ () JEMTELUAHIR.

object.__missing__ (self, key)

Wkl dict. getitem () FEARAE| TS A ga AU FH DASEBR dict F25019 self [key].,
object.__iter__ (self)

W Ae TR BN — e @ @ iterator WA o R 24 3R [0 — N B AR 4, B R DARTES
AT A X R IATIEN . XTI, BN 1 R R A TR A

object.__reversed__ (self)
Wk (ARAFTE) 2 reversed () WEBREIA A M. &0 243 Bl — S LAY 12
PSRRI EPOE JiFPAw AT E N
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WAL reversed () ¥k, M reversed () PE BRECR IR )FHI ML (_len ()
ﬂligetitemi ())o SZHREFFHIIBLAIXS G 24 ANAERENSFE ML LY reversed () FrHR AL SE B S R01
reversed__ () Jitk.

JWARNE AT (in Flnot  in) H AN A GIATE NSRRI 20RSH . Ak, AR uT AR BELA 4R
SRDTEEF RN AR S, AR ZORU R AL TR AR R

object.__contains__ (self, item)
VA B Y DASE B A IZ AT o AR dtem 2 self PR B IR AR BT, A5 UR [BIR. XhFedi 2
AP0 57 55 AL SRF ) B T A ok L o BN
XFARENL contains () AL, BRI icer () 3TN, RGP
H__getitem () WIHXFIERIML, BFES 45 Fagta Lk

3.3.8 #E{FF AT

SE SCPA R IR R AT BB 2R R R R A SR iz 5 (BINARREOR REUEAT (A8 38) FrRd i 7
VRRL A PR A SE SOIRES

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[, modu10] )

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)
Yo Ik 26y ok L R B ARBHE (+, -, %, €, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do Bilgm, sKEXX = + v #1HE, /\*X%Eﬁ_add_w TEWEN—AE6, WRA =.
_add__(y). __divmod__ () JJENZHEMTMA__floordiv. () Fl_mod (), BARMIZH
KRB truediv_ (). WEERARE SR =TT NE pow () BEEL, m'Jipowi () WE X
WA TR =S HL

WX BT VL PR — DA SR S TR ISRt T2, B %R Not Implemented.

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

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object._ _rtruediv__ (self, other)
object.__rfloordiv___ (self, other)
object.__rmod___ (self, other)
object.__rdivmod__ (self, other)

object.__rpow__ (self, other[, modulo] )
object.__rlshift__ (self, other)
object.__rrshift__ (self, other)
object.__rand__ (self, other)
object.__rxor__ (self, other)
object.__ror__ (self, other)

i K BT VR S B A St (38 ) By — it B ARIZH (+, -, %, €, /, //, %, divmod (), pow (),
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KRS >>8, N, |)o IR BRI B PR B S AE A BRSO SR VB 5 FL A R R AU ] i e A
BN, skKFXX x - yIOME, by BEA rsub () FERZRI—ALE], WY <. sub__ (y)
1% [B] NotImplemented Bt &= v.__rsub__ (x).

THTER =IO pow O HASRZAXTAM__rpow__ () (B3R HIFEA M & K2 2%).

TR AR ABRAEECR RO B R — 12, H TR it T B SO Ik, Wy
VR TSR AR SO B . AT R AT fe e 12 A S R B 3 AT

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

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

object.__ifloordiv___ (self, other)

object.__imod___ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
VX S R S B R EARIRE (+=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, | =), X}
YENZSARIEAT B BHAE IBUL self) IR B 455R (G5 R VA%ATF AR TN self). WERFEA Ty E R E
S, AN YRR AR R B vk . BN, iR x R BE iadd () RGNS,
W s += y ENT x = x.__dadd_ (v). B = + v BORIE—HEPE x.__add_ (y)
y.__radd__(x). FEFLAEL N, ¥ RIRE R SECR BN A % (3 0, fag-augmented-assignment-tuple-
error), {HIAT RSLER R SRR — N5

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

PR AL —JC I ARIB T (-, +, abs () Ml ~)s

object.__complex__ (self)
object.__int__  (self)
object.__float__ (self)
R A L R PASS B B PR AL complex (), int () Fl £loat () o I 243R [m—ANHHM FEAA(E .

object.__index__ (self)
TN PASE I operator. index () DA Python 77 2 ol iR AU 0 G A% i BN R 1 5 &
(Fany) o2 NE R bin (), hex () Fl oct () RED . FEAEIL LR IECT R G R TRBCR . Wb
R[] — AR
WRAKREN __int_ (), __float__ () Fl__complex__ () WA FHNEMKE int (), float () Fl
complex () $fFEN_ index_ ().

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

PR CRSRE RIS EE, SOy RN Not Implemented. ANSLRARIRE HI MRS A BRI R S R, AN B Y
W None — R i S TR AP LR AH B «
TR SR R AR, R AR M 77 - BN add_ () - RGOSR A ZIEAGRE, X2 G AR S A
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object.__ceil__ (self)
P2 X 2o 5y PASE IR N BB 2K round () DA math %K trunc (), floor () Ml ceil (Vo BT ¥
ndigits 525 __round__ () [ OLZ A 2677 1 3R EER Y 24 2 R S 8l Integral GH AN
int),

W int_ () B__index_ () WRBE NN ERE int () £FERE_ trunc (),

3.3.9 with iF4q) L FIXEEE

ETFUERZER—IMG, R THERATwi ch AN AT B SC. BT SCE PR AL BEIE A
B TR T B SCABET R B, w6 with {84 (FEwirth % &) Pk ), (HR R DA B R
eI R

RS PRES R SR AR PRI S A Fh SRR A, BUE MBI, KPTIT RSO 4545

TR BT BB L5 E, 1S typecontextmanager.

object.__enter__ (self)
PEAS WA ZA K BBATI RS with iR 245 XA I AR R IEEE] as 0] 4 e ny B r,
WA

object.__exit__ (self, exc_type, exc_value, traceback)
B SRR R B Th B R N SEEA T S LTSGR RE . R BT R RE i
B, =ASHERA None.

WSRO T R, I A B AR R (R %), W 2R Wl B e, ARG, SR
eI H 5 TR R I AR AL P

W __exit_ () FEANZENGIKGEAN T, X2 ENTE.
UL
PEP 343 - ”with” {4y Python w1t h iBAFLIEHIAR . 25 SFR .

3.3.10 EFAREKXTE PRI ESH
MR IS4 AT, SRR SLVFHER b il LG BB, BIAIAE MyClass RARERISFRIONBL T case
MyClass (x, y) MAEIERN. BEREMTECRERORIS, JSUAT5 X— A~ _march_args_ JR1E.

object.__match_args___
AL A DAL N — AR L8 . MR Tl (L B SR B, A B SRR 9
FE N KT SR, I _match_args__ R BAEAE N KRBT . SRR THRHBEN O .

2B K YL, W MyClass._ _match_args_ A ("left", "center", "right") N ZF K E case
MyClass (x, v) $i% M T case MyClass (left=x, center=y). g P SEHEE LT /)N
TET _march_args__ HITREMEE: WHREIEKTEE, WEHABECILEFRRF 5] % TypeError,

3.10 HiRIBE.
S UL:
PEP 634 - 85 AL EEAPCEL 4 X Python mat ch AU .
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3.3.11 R FEERK

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

>>> class C:

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

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

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

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

>>> 1 ._ hash__ () == hash(1l)
True
>>> int.__hash_ () == hash (int)

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

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

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

True

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

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

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

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

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

3.4 hig
3.4.1 TIERMR

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

R MHFA types.coroutine () B asyncio.coroutine () JEMHESI A B A5 1% [B] i generator iterator
MEWE TSNS, HENHREHR__await_ (),

object.__await__ (self)
WA AR [B] —Aiterator, V245 F S S5 Plawaitable %14, U0, asyncio.Future SZPL T 5 ¥ PA
Hawait FikAFHAZ

W AETASKX __await_ iR AR A R R G SRR s E AR TR, DX 2 6
g Blawaitable SR A PATHEZRA BRI (A1 asyncio) LJmAFE.

3.5 BRI EE.
S
PEP 492 T {47 5 ] SRR S 04 E B

3.4.2 MR

WAZRT 7 JE T awaitable 35 . PIRIIAAT AT AT __await () FFIRMRHERAS N . M IFRETR I
FrIFRIE), EREETIK stopIteration, Mi%FHA value BIERAFHGRIEME. WERMET] %K T 57
W, B ERil L. IMERN Y ERT | ZRPUEHRY StopTteration .

A TSI TR, ENRT RIS A G WA G A R0y 7 k). B2, SR
[, PRI AN ERESCRRA A

1E 3.5.2 iCE R 2 — M MERE — 5] % Runt imeError,

coroutine.send (value)
TR IR Z MR AT . W2 value F None , AR AXAHY THIfE__await () PRREERIRGT
—Jji. QN value K None, WA ZBILA FEIMRHR M ERI W send () Jrik. HEER (&I
fH, StopIteration By@HMFH) ¥ 5 Fidx __await__ () REESEATEM G5 HRAHI .

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ])
TEMRENT K E N R W ERERS S B EE RN EREE throw () HE, WRAFLER TS
R B, KRR RS . KR (RIIME, StopIteration B2 MR ) K5 1
W__await () RFEMEFATEARERAE . R T ARTE R N, WK L 45 7 .

coroutine.close ()
W B MR EE R H SR . WUR R, BRI S SRR R MR A
close () ik, WRAFAEIZITE. REESTEHEATIK GeneratorExit, MG AINEEEH
H. &5, MESYPRCHCERITT, BIEEmRAR)EE.
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YA RIF BB, S DA EAC BRI AR R A Bl P

3.4.3 FLiENE

Pk REATMER __anext_ JiiAH R AU
SR Easyne for AP

object.__aiter__ (self)
WA B>+ 1% R B RTLR .

object.__anext__ (self)
WAPR I —A™ 7T 4523 S A N — 4R MG 1% 5% stopAsyncIteration
B iR

S A R — A7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 B fE.
15 3.7 UG 78 Python 3.7 21, __aiter () WIPAIRIEI—A> 3T S 4525 ZIFREGARIT N o7 ik K3

M Python 3.7 ¥4y, __aiter () MR —AFB R GG o R LA A1 F 535 TypeError
Bz

344 R L TXEERSE

FHEFTXERER LTFLEREN M, ERBAH _aenter_ Fl__aexit__ FEPEIFHNIT.
S R UERAR W fEasyne with AP .

object.__aenter__ (self)

TEHE L ERUT __enter. (), UARIRGEELALREl—A> T F M3 %

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

TEHE X EFMT __exit_ (), [UARIRKAEERLARE—A TFHF L.
S BT SUE BEER R — AR B

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 HE.

44 Chapter 3. #iE#E%




The Python Language Reference, %% 3.10.13

&

34. thig 45



The Python Language Reference, A4 %5 3.10.13

46 Chapter 3. ¥iBigE



cHAPTER 4

HAITIREY

4.1 BEFH%SH

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

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

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:
« REIEX S,
« FE,
o IREZRR,
o WRAE—ANRE BB, WERARRATR B A7
- for fE¥k,
- fE as JGHilwith ifH], except TAJmEZEMMIITHC ) as #15,
- TESS ARV L H A A 5
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e import #5A].

B from ... import * [ import {HMEN A S AP E LA T, B THRLPL T RIZTTF
LA T o XA R BELERS R B A

del {HAIN HAREBANE R0 (B IRILSERE ORI A RGBT ) -
SR B AGE R KA T s BT E LR B, R R AETREZ S (R Z AL E) .

W%%ﬂ%mT*Aﬁﬂ%¢ W AR ) S AL i, B AR A nonlocal siglobal. UIRAFKYE
SEAERRRG, WA R . (BB A RN Rl A i SO & JRAe i . ) QRS RAE— MU B
PR RAERRE S, W gy EE,

FEATERL P SOA R B 44 R i £l DA TR 24 PR AT AL DU BT S7 O R 24 B 40

4.2.2 ZERHIRRIT

PR BE LT MU 2 BRG] UL - W%ﬁﬂﬁ¢EXT*A%%§§,WﬁWﬁ@@ M EES
UARE SCR AT R AR B, AR R & T % R BT B S AL AT AR R, R AR APt S U B
FIA TR EAFRIA I E -

Y NEIRAEARS PR, 2 i & E R R AU B AT UL B A X A ey
EATRNI%ABDIRAY T3

B MAFRTEELAZIN, FFL5] % NameError Fig. W 24 g 300 R BV R, HLix A it i —
AR AR R, I AR A A AR B B 46 4 R 98 % B RFE{EL, ¥4 5] K UnboundLocalError 5#H .,

UnboundLocalError N NameError —412,

U — AU B LA (B S A A PR IR 4R A, WULARD e pAY A 2% 4 R 8 5 P 2 B A o 24 i A i
A5 24— AR E A e AU B Y B s 2 S8R . AR RGP . Python ff/b
FRIATEETF B ISV RO A 20 AL TS B AT (. — A~ PR SR Jra oA B e A A RS R
A 2 R E BRI € - 752 5 UnboundLocalError ) FAQ Z& H A AKEURH -

W global WA IAE— A, IR 2 0 0 i 1 44 PR B A0 @ AE B s J2 0 fi 44 5 ) V%
ARG ERITIH o AARAE e =4 Wi i 42 Jey 24 250, il 0 A U R A B ) i 44 25
[8], PAReA 44 25 B builtins BRI aNA 25 SR s e R . IR P FIR e 4
PR, FHERNE M 26 global WATMAALT BT Xt H BT o 4 AR {2 A -

global i) A — U 2 AR 0 BAT AN A VR 3k AR —A A i 22 B el 3 s by — 2%
global {4, W% H 7St 24 1E R 2R AL & .

nonlocal VE/A) 2 MASAH R I 44 FRIG 17 2 BIFE Sl 7 BR BV s b 46 5 178 . SR8 A RAIEAE TE
AT 455 DR ROV Y 3k b UK 2 1356 B 5 % SyntaxError,

BRI SRS — R A B Sh A . — AR R B Wi 4 __main_

R S IRVA Rt 4y exec () Fl eval () MIZEUe 4 FRENT LT SCPRPRRIRIG DL, 2808 SO W] REGE I
E LA PRI AT RATIE ) o ﬁwﬁﬁﬁﬁﬁ%%%ﬁ%ﬁﬂm BISNZALAET R IBE B Rl AL s R AE 2Ry iy
AR . I a4 SR SRR R IE L. FESACR B i SCI A4 AR 1 T Sk S e PR A 2
fRRgE s By A RA LR o - A B R O i ks, RO E AT B e P o
T XERE AT S K

z

class
a
b

42
list(a + i for i in range(10))
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4.2.3 AEHBZZEFZRIGAIT
CPython SEBUANYI: JH PRIV builtins_, PoRsBok e TSeoUant. P iR s da i i
AR % mport builtins HHIR LS ZHH i EHE.

5= A PATAH IR RY N L i 44 25 (0] SE B R il g fE e/t 4 S m P R A FK __builtins_
HARFNN); X% — DT M (G — R 00T S A ) o BOAEOL T, 47
_ main_ AEHedE, _ 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

PR S EUR AL Python APT (LA . P 4T REZE Python FHAEI i ISUASH AR 28 645 2 2k 2% | R
W A 2 AR 5 T P T 1

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




The Python Language Reference, A4 %5 3.10.13

&

50 Chapter 4. i {THER



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)
# Set __loader___ and __package__ 1if missing.
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]

THEE A T A
© WRAE sys.modules WAFFERTEAMRIIBLT R, SARMESTLRFHR].

o TEMBAFAATHRACH Z 1T, BRFAFAET sys . modules Hio X —RifRCHE, PIOMIRBLERATH AT
B (EHEEUREN) S AMA S B HRME sys.modules ATy IRTERINGE UL T /Y TCFREB I FI
RAFTEOL N R 2 U .

o AR, WHRBLER - RN RWBER - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na B i B S IR B AE A P . XS ERTIECAR
7], Ja#& AL EE MR BB R AL sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANGEI S E S AR BB (1 i 7= 61 0 A8 15 ok
“_init_module_attrs” ), EES LB 52385,

o BRI 2N ST %), FE SR R R B 44 2SR . AT AT RS nERy, minEias
g BTN AR

o FEINEGS R P A HIF L4 exec_module() RLHLI AR — @ W2 AE- S A Gh HIFIR o] (B

TE 34 BUEM: S ARZC LS T INESE TR THE. XLEFEPART 2l importlib.abc.Loader.
load_module () FERBITH.

* importlib SEHLiE S FLHE R MIE . i REIITE sys .modules HIAFRMIIRA FRAFKBUHT G XA 7 i IR E S 1 2T A
PRI AT RETE sys .modules WL H & o R T RASIARHEST A, ARIERETEHAD Python SEBLHEME .
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5.4.1 hgkse

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

TR AR DA LT 51 K

o ASRABIHLE —> Python &Ll (1=l N BRI SEh AN Y ) , TN EEs BOZAE R Y 4 R iy 44 23]
(module.__dict_ ) FHATHIHAGHIY.

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

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

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

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

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

B T PATRRZ 8, Load_module () JyyAANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 FR A 475 2808
I, IR — LA E:

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

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

o ARANEARIN, MMBAFLAFEERATAECT AL sys .modules s, HELI URFERINEL
WA, H BT RS BRI S kg B 5 e 2m 2y .

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

5.4.2 FEIR

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

spam/
__init__ .py
foo.py

I H spam/__init__.py THUTFILATHE:

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

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

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

5.4.3 ERIEIREA

SEAMLHIAE A SR KA MR Z R0 8, FRabe ik Z . K2 Hm B0 A B i .
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
Jo

name

__name__ JE MBS B SE R AR . LA BB RAE AR GE bR R .

__loader__
_loader__ @M N FARGAEM B TR MEa 5. X EM TN, [Hivn]
TN E RS C IR, B ANSRIC IR 2 N 4 i Zds -

__package___
BB __package_ JETEMABE . HBUELION— D77, HATLS __name_ BUMIIHA91{H.
YRR MR, H__package  {HMNIZBAH _ name (. HHHARME, XFEEE R
__package_ WiZBCHZFATH, X T THUERMINVIZBCN HACH A . LR 25 PEP 366,

B EB __name_ #{ H RO FERELHGHE BN XTS5 A, M K2 X PEP 366, HIHTE S
__spec__.parent HAMFMIME.
FE 3.6 RN _ package_ FiHlY5 _ spec_ .parent HAMHEINIMHE.

__spec___
__spec__ JEIEWAI NAE T AR B B A AR IR R . X __spec_ FYIEHR E RERIHE
TAEAF 25 8 I s ey At . ME—BIBIANE __main_, HWH) _ spec_ S ELEIFIATLA

None.
24 __package__ REXW, __spec__ .parent £ 1ERLRI.
3.4 FrhR e

TE 3.6 UHEM: 24 __package_ K W, __spec_.parent &% HAERERI.
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—path__
WERBHCON . ORISR IEM A a2 ), WA BT R __path_ @bk, EHEELH
FAEARTS, HWR __path HVE- LR AT PN . TR __path_ AR, WFEEA
BN AR TR . AR __path__ iEUE A GHE T L haaih.

N OBRA N ZHAA __path_ J&@ME.
__file__

__cached__
_ file  RWANL WUREE, WRMERIELAH TR ARG A T R U
ABCE _ file  (BIANMECE RN EATRIER) .

WRRET _ file_ , MWW ATINE _ cached_ J@¥E, EEBUL NG FRAMRE (Fn=4
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(%11, PEP 3147).

MOREE _ file  WHBFPARE _ cached . {HRE, WBHERIGRMAMAL. K&, Mm@
__file  FI/B{__cached__. [NICHUISR—MIN#AS il A ZAT INEAHUE R A REM S, ARF
PRI R 2 Y .

5.4.5 module.__path__

MEE S, R MRIAAT __path_ @M, Bt

W __path__ BHEXTAES AR TGP . FES AN, RIS sys.path BAMIE, I
FEF AR MR R ES L. HE, _path_ @#H S sys.path ZEHZRH].

__path__ IR FAFERA R Al B S, HEWa PO aS. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (L. F30) &7E# i) __path__ BIPEEH.

W __init__.py CPFRTPABCESCE AR __path__ &Yk, 1M HLIX2AE PEP 420 2 5 5L a4 25 8] 41
Ay, FiE PEP 420 f95IA, frf SR OABFER IS __path BHEAMAY _init_ .py
s AN A g S IR E _ path_.

5.4.6 EIRHY repr
BN OU T, AR A —AN 7T Y repr, (EZ2ARA] DMK FA @i, 7ERry A& w5k
T CHIAR BRI S 11 repr.

IR E A spec (__spec_ ), FAMLHIRF AL © KA — repr. Q1A BRI EL A F) spec, &
AN FR G AR A (1) 45 m] G B HIE— BRI repr. B RF22 /] module.__name_ , module.
__file_ PAM¢module._ loader_ ffJH repr BUHIA , FFIFEAM ZIKAFE RN

PAR 2 BT B A A ) -
o WIRBHEA _ spec_ JEM:, HAPWHISAE S8 kA repr. B 117 )& PE A "name”, “loader”,

“origin” #{1”has_location” %545,
o WURBOREAA _ file  JEME, XSWAERR repr i—EB4Y

o MRS _ file  (HEA _ loader_ HIEUHAN None, NIMNZLZS repr 234k FV/EREER repr
A —43

o XFHAMFEL, (FE repr A AAEEAY _ name_ .
1E 3.4 U loader .module_repr () CLFM, SANLHIIAE GBS 5L kA SR repr.

N T I A% Python 3.3, UR NG E L T module_repr () Jiik, WISTESR Bk mifh 7y 202 Arsci i
BT VR A repr. (HEVEREE S
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TE 3.10 R M Xf module_repr () AU BUAE S 7E 22 LR __spec_ JEMEZ EHEAEN R Z
_ file ZHik4. module_repr () WM HFiESAE Python 3.12 Hi{g |},

547 EZEFHBEIELN

£ Python M . pyc SUHFMMEE ZAF T2, EXEZF e ® hfofin) . py BT A M. BOATE I
', Python WHAEAE T E AZAT SCIF A RAFIESCF R BB IE EAOS TR BT R/ DR SE X — i FEIZATIS, AR
GE Lt i X G S R A ) TCRSCE AE SR Y TR i I G A O A R

Python 37 HF “EETMGA" A3, RIGRAFIRSCIE WA B A (eI AN 2 TR . e T e A 1Y
-pyc CfF: ARG AR . XA AT AT IR A . pyc SO, Python il sKIG A JFSCHFH- R4l SRy
A {EL5 AT SO P A e 7 (L EU R SR 7 A AT R e USRS A TR i 1) A7 U E 3%, Python
SHEFE GG AR A R BT R A I AT S T AR AR L pye SUPF, REHLAFAE Python 5t
ﬁ%ﬁ%i%g%ﬁiﬁﬁ&% HERT A - pyc SUIFARIERFT A WEIL ——check-hash-based-pycs
JIRAS o

E 3.7 B EC N TR TFIGAN - pyc UM, FEHLZ AT, Python HUSZRpET IR BOR I & 7 1 I Z AT A 2L
P

5.5 BTIRENERLE

TEZ HIE 448 M, Python AP JLANEGIANR JCHAR AL kg . HoipZ —Jepath based finder (PathFinder), EX
RO G AIEIE R A JIRMWimport path. FEEAEA HAGE DT RRBERE .

BT A A gy H B ATE A T A B R AR AR A H L RFEN4 B RBREAAE
T Ab PR E R AR I B AR 2% H R AR

AROARY AR H A AT SR S TSP R G B SRR BT A TR 3L, AT AR B2 ARk SO S AL Bl 4 Python
U5 (.py 3CIF), Python “FH5h5 (. pyc SUPF) PARIESERE (BN . so SCIF). FEARHEREH zipimport FIB
SCRFR, BOABRAR A H A8 REAL BT AR B zip SCPFRY_EIR SO

RS A AR T X RGN E . EAT PAG I URL. R 2R A8 Ak n] DA 745 B i 2 AT (T Hefl (2 5

HT M A RAR LR T E MR AR R AE R R AR H 2T, Bilan, ansfRiE s
LFM 4% URL AR H , RV AR S — A SC B HTTP i SCAEM 2% F A& AR 4 1. X AM1 (7]
g%x#%) N 23R 8] —ANSEHF N IR W path entry finder , DAREH RIREL—A% 1416 B W 48 AL
ey

Wiemy s AR BN T 23X B X—ARE, Fldmeta path finder Fpath entry finder WK 15k
B XA AT XA B A R AR AL, IR, BAES AGRE P OUEL 7 XElE, B
KW — B2 EIMEEMN A MY ZERN. 5, THREERMSMMEH TS ASEN G, 8283
sys.meta_path # ).

2T, B H AR STER M R L BV BT B i & ae g SCBan s, Shp b, WRFTEM sys.
meta_path BRI TSI ERS:, A AEMERS H ERBEIETN .
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5.5.1 BEFEERSE

path based finder 2x S5 B HRANMEE i path entry P77 KA E (7 E 1Y Python BEHLAIML . SR 2% H ik
SERRIERGEHFMIOE, (HENHALZRT I,

VER—FhCHAR A AR A, path based finder SEILY _ESGHIARY £ind_spec () HH, (HRBEBMINATF T L&
FEInEa T, nIR A FIRE AN import path ZEH A2 .

H=AAs B Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fiffiffl. &
X __path_ J@MEWSHAEH . EAHRME T 0T € Hl S AMLEI S =2,

sys.path (& — MR AU ROV SN FAFR SR . EVIHLH PYTHONPATH FREEAS & DA X 2 Fh L
MR LRI BRIN I B . sys.path A H AHEEMATRA CHRGE TR H . zip SO AL ] T
BREHYELE “PIE” (B0 site Bitk), U0 URL sy ¥R FE# %, 1F sys.path 1 LA P FGE
FIEAT e g HAWEE R BB 0 20 . F 1 HR 25 H 0 I g it B 5542 45 B & 4% 25 SR E

path based finder j&— Ffimeta path finder, PR -5 AL H <8 WA L SCH AW E T RN AR H W
find_spec () KRB Bimport path 182, {3 n find_spec () £ A path S, BE¥E— Tk
DI AP R A 3l H A R NI T S AN __path_ JE@ME. W15H path ZHCH None, X%
NIRRT, FRHH sys.path.

BT ARG SRR H, 3 HE R AR5 MRS B X B fipath eniry finder
(PathEntryFinder). PNIXFHERIEN] RERFES SR (BIUHRRSA stat O FAMITH), HETHENE
AR YR DA IRAT IR H S RIBR AR S H AL 3RS . X NEAFAFIUE sys . path_importer_cache
Ot 44, EOX A ZEA7 56 B A7 TR0 2 22 48 485 Xt G0 AR A R Frimporter Xt 52), il i XA 7 3, X
R Epath entry {308 Wpath entry finder W) #6918 &R P il Wb AT — . A AT LA B sys.
path_importer_cache BIRGAFHRH, PAMRGIET BN AR IUTHEFHEER .

WEURBRAR A EAFE T S, BT BN AR 2K sys .path_hooks RN AIT XIS Xitks)
TR EES AT RS E 25, NEERNEESE . BTG E02 R B ] b PR
B4 H Wpath entry finder, B25|% ImportError., ETIRAMERLIEH InportError EFRH T
AR B Spath entry FAXE N Fpath entry finder, %55 29k ARGk Fimport path B35 . AT N %
I BT RS AR AT 80 TP (IR 3P RSO UTF-8
sHEHmD), WRETFIEMRESE, N5 K InportError,

W sys.path_hooks IEMRETHRISA R parh eniry finder, WET BARMARLE find_spec () FiEHF
TE sys.path_importer_cache H{F A None (F/RILEEES H A XY 1A 48 Ik [F] None, £IR
Wemeta path finder FoEFRF|IZALE

WME sys.path_hooks HIApath entry hook T VE XS IR BME & —~path entry finder, WIPA N M S
B R A AR K — M HAS UL, HAE I BGZBEg  H

METTAEH % - DS FR R FER - S sys . path FHAL S HUEA AN 158, R A4
Bl LAEHSEAAELE, W sys.path_importer_cache FURSAEHUEME . HIK, B MEHA RN Y E] T
VEH FMEFITET TR, 558=, i sys.path_importer_cache fiffifjFH importlib.machinery.
PathFinder.find_spec () Frik bR 2 5L PR 24 B TAE H kM2 7455 .

SYE A, A BESE sys.path_importer_cache H1#4%F| imp.NullImporter FSLH. BHCKX LR B M f# ] None
RE. #1523 W, portingpythoncode .
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5.5.2 BRIEFZEHEHEHN

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

find_spec () WS, MEFABRTREREXTR, UL (T5ER) HAREER. £ind_spec ()
IR MSEH ) 52 A TR B RS DL o XSRS TR (5 gy e (EA—BI5h).

AT 1 AN S RS A R — A 24 25 [l portion, A8 4% H #5348 2K submodule_search_locations”
B — M EZI 1Y) 2 .

TE 3.4 UEM: £find_spec () BT find_loader () fl find_module (), JFWNEMELECFH, HS
1E £ind_spec () A& CHFHEEH .

BIHR k% H A 1T RE 2 LI E F R P B — DB S £ind_spec () « NERFFHEH
7, EPNITEIS YRR . B, AURTERRAH A LT find_spec (), XMMEA RS
B

find_loader () #Z—1SH, P ABRKERRESTR. find_loader () iRH—4>2 Jedl, Hr
SF— I I A 1 26— T2 i 44 25 [l portion o

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

AR H AL find_module () FYEEFH, HHEN RS H AR 0 a4 25 0] 52 L3

4. M £ind_loader () fil find module () IRFAET —MEARA AR, BA RGN BT
find_loader () MAEE f£ind_module ().

TE 310 fJREM: ARG find_module () #l find_loader () ¥ 3|k ImportWarning,

5.6 BHiRirESARSE

BN ARG R TEILHE S ER sys . meta_path BEGANZE, |, FEHSEEEHON A 2 U ICHEH
R

— Al AT i T 2O AR S TR AT B AT O IS 52 5 )5 A AR e H Al APT, IR 4 B i N Y
__import__ () BRECTEEMLAS 1. XAMELIG AT DATERIHZ G Fag AT, BIVRAE RSB A R A A
RN

RSP HBUERT (R e TR B — D TR AT (AR e R IARE T ARSE), AFRHEMN

find_spec () §|%& ModuleNotFoundError Ji3FiR[E] None BB T . RH)J5H TR TGS R 24 4k
g, Ml kFElar A RER.

5.7 BHEMFA

HX AR A S . —DEIR SRR S AN FEIT G . PIDECE 2 R85 R 24w ) L
FEWHN A, H MR 2R RS E R B, 4E AT B REiH:

package/
__init__ .py
subpackagel/
__init__ .py
moduleX.py
moduleY.py

(R Itakss)
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(22 30
subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

REETE subpackagel /moduleX.py B 4& subpackagel/__init_ .py H, PATFSAERRARN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY

from ..subpackage2.moduleZ import eggs
from ..moduleA import foo

Xt F AT DA import <> 3§ from <> import <> ¥k, (HAXS A HERMH S Mg Ko
JRAAET

’import XXX .YYY.ZZZ

MR xxx . YYY. 222 fER AT R, {H.moduleY A& MH RN HEE.

5.8 X _main__ BY45%EIN

Xt Python () ARGEAME __main_ BHUE —MFRRNEOL. IRUHE S — 5 Pk, __main_ BIHUZEAE
fRRESR S B LRI ARALRY, 5 sys Ml builtins RIEML. (HZ, SAPEARE, EHAP LN N
B, RN main_ BRI T ST A b R R T B F R A A T

5.8.1 _ _main__. spec__

Wbl __main_ BAIIAIKE T, __main__._ spec_ SPIEAMNVHEE None.

4 Python [ff fll —m @EIWH B, _spec S PLBNAH M AR AR BUAR L. __spec_ thaHE
__main_ BEHWERPIATREAHR, zip XIFEILE sys . path & HB— 0 I BHE 7T,

15 HAMITBLT _main__._ spec_ &HA None, WAMTHFA _main_ MRTLRERE TS
BB B

* XHAFIR

s —c I

o M stdin 1547

o BRI T s T

AR A OLP _main__.__spec_ HJ2N None, BPAESCHEMEEAR L nl AMEN — ML
T WARAEEAE  main hRICEAERAR, BT -m IF R

EF AR main_ WY T—AA S ARRHE __main_ . spec_ HiRMBCER, BN
BN TR AR, XRMTUATEE: ] if __name_ == "__main_ ": AIRARI ALY
DAL R TE __main_ Ayg4 =S ) I {508 1Y A A T -
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5.9 &E3k

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

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

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

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

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

PEP 338 5 ST RN A AT -

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

g

5.9. &EH 63


https://www.python.org/doc/essays/packages/
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0328
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0338
https://www.python.org/dev/peps/pep-0451

The Python Language Reference, A4 %5 3.10.13

64 Chapter 5. EA&R%



CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

R ARFRRN R SOTR . R R e s IR F . ARTES . 565 sE i 5 W 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.

HY

6.24 JxR. EE5FUMET

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

A AR TR R

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

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

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

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

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

M Python 3.6 J14f, fEasync def BREXFRW PAME T asynce for Fh)¥ikRasynchronous iterator, £ async
def PRI EEME T2 0T LS ST Sk FRB 5 ML for 8¢ asyne for 4], WA REAEHIIMNG for
i async for FhJ, R await FEX. WR-IMESKEE asyne for FAEHE await Fik
X, WHEFRH 7 35 K. BP0 DAEEHATE e LR EL . 378 24 PEP 530,

3.6 Bk fie: 5IA T RS
£ 3.8 U yield Ml yield from fEfRAIREM NI CHEN.

6.2.5 FIIRER
FIES Y e W R e i SR QIR e SRl E S Wy I

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

PR RR AP NS, AR — R FREX TIOR8 . M3t hiE 50—
FINFGRANS, HIOTR SN B A PORAEI LB RRASNFx G Sl fit— oy, SR SRS
KB LSRRI TR
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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

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

Jr A X Bl AR SR R A S MR AR AL BAT yield 23, BEATRAEZ A NS, HHENIIT ] AR
—ifﬁ ME— 1) X 312 A B2 PR BOR BB 3 I FE B 7 yield Jo A2 45 W LR S A T P BUR 2 R ) A B2 A1
At ry SR P AT AR BB SR yield Fakal. W AE e (A5 ] TR 2 a2 gl el ) 44 5%
2T IRE AT, A RS- 1R RS c Lose () Tk, close I YA RVHMEAT RN £Final 1y FAHAT.
Yiffif] yield from <expr> Hf, FrHEALH)FARMAIE A EAXT SR . BERZE AT 5 B4 B (E
DL AL BB 2 T A RS YRRV . AR T send () A& AE A ARl it t hrow () & AW S
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WRA TGS E WS4 TEERES . MRAZXFEI, W 4send () $51k AttributeError 5§
TypeError, [fithrow () FF37RI5| KB AR 546 .

R EZERERTE T, 5K stopIteration BN value JEMHES BN yield ik E. © 0 PATES]
)k StopIteration If#i Ui s, Mo AME TR REE A E R A ahbid (Gl 74 iR
[l —AME) .

15 3.3 RCEHC: B3 yield from <expr> AZFRIEMIRA— DT
2 yield Kk AR E A MR E— Rk, 550 AR .
S
PEP 255 - iUk R3S £ Python Hil A\ iR Fily 1 e 1 d i A) L
PEP 342 - il Hui R A p 28 9B B RE 15 AE A APTRIEYA SR I, (I n] DA FH VR (&7 By b o
PEP 380 - ZHE45 TR B NiED: BIA vield_from BRI, DU HEHEZ LA T4 iEE.
PEP 525 - 5B /R Ry S 25 PR sR B0 A E IR DI REXT PEP 492 BEFTH R HEIL

4 RS- E R G E

XAST/NTHE T A AR B A I . BT T2 1 AR Bt e B T
TR M C AR T IR A AT iR 251 & valueError R,

generator.__next__ ()
I8 — AR A bR B AT B0 A BRI yield 2R SR AL BRI AT 24— A il R B0E
i next_ () JPRVREIATRE, AT yield kAR R BUE Y None. G RLEMFTE] T —A>
yield R0, EWHE SRR, M expression_list WEHKPERML_ next () KT
T7 o QR BA AT —MEBR L, WRF5% stopIteration HH .

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

generator.send (value)
PWILARATH 1) R TR PR AL KR —AMH. value ZHCRF IR 24T yield FHAXMEER . send () kS
IR A RS B AR R —AMEL, BUE AR AR A T A N MER W 5] & StopIteration,
ﬂ:‘lﬂjﬂ% send () RJFENEAFET, BEHPA None fERTHASEL, BB A AT AEUERY yield 3
LYW

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TEAE AL E S| K — A2, R BNZAE S R BT ™ AR T — M. AR A S TR
—AMERRE, M5 % stopIteration 5. WIERA M REQLAMIREAN TR, SETILT
H—RE, WiZRESPERE AT

TEMBN ST, HR AR R R WS, BT raise XEEFHITT

HR N T RHE, e ME4 X, B H IHMRA Python FIHH]. rype ZHUY N— 7
J, M value N R — A58 00 . WERRSLAL value, NIRRT type ¥ 38 R FREL— A6 ANSR4RAE T
rraceback , "EXHE T L, BHWATMAEETE value FRYPLA __traceback_ JBHHISHIEES.

generator.close ()
T A BB IE W B 5| K GeneratorExit. W Z GAE KA RN TEHEEL., XHBE] X
GeneratorExit (H-F AR H) W 5P H & S T # . R A i as 7= A T —MME, KM
25|k RuntimeError. WIRAMAG | KAEMHATE, EXWERHATHAE . WRERSCEH T
R IERIBH W close () NefUTAmd,
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Bl¥
XHE—NRIRAYHI T, R T AR AR A S e e A A T

>>> def echo (value=None) :

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

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

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

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

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

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

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

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

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

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

coroutine agen.__anext__ ()
Rl —ANTATEERERT G, BAEBATR S I T 7 20 A AR B N ERATHY yield ik A7 1k
BIAT. B— DA NS REGE T anexe_ () FEWMEATHS, 2MH1HY yield Fik ik Al
1) AT S5 RN G 2 BUE N None, BAEBATHMFARLE AT E N —1 yield 2530, % yield Rk
expression_list MELEEMMIMMENTG & StopTteration REME. WL ERIH
F%T~’Mﬁ@ti§ﬂj, MZ AT SRR 5655 & StopAsyncTIteration B, #RiZRPEREBIED
T
W Zilidasynce for A RHITEH .

coroutine agen.asend (value)
RPN ERENT R, EAEB TR K % 5P A A AT . A E W send () rik—H, Ik
o YRR —MEG TSN RE, H value ZHL R 2] yield Rk WS R . asend () Tk
JIT 3R 8] AT 25 R0 G 3R B A AR AR R — M, HAECH TSI A/ stopTteration, B WIRR
LR A A 7 AN — MERHR WG] & stopAsyncIteration. Mifasend () REZNRA LM
Ay, BEWAA None MR I ZSEL, R IE A T DARRIRE Y yield Kk,

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, lraceback] ])
RE—ANATERN R, BERTERL RN EIFN ALK type KA T, TR EHZAE A R AT
FPHER R —ME, HAEAPG &) stopIteration JE. WG A MAREA LT —MEMHEH,
DMJRf 2 Al SERF AT AT & StopAsyncIteration . WURALMAS BREA L AR FH, 85I
KT H—A50, WY GOB  THNZ 50 2P R 48 PSSR R i 3

coroutine agen.aclose ()
WA — AT EERERT G, B RAEIB AT ) 520 A il ek BRI A B A — > GeneratorExit. M
Rz b s MAOE IR . KM EG] K GeneratorExit (H T ARIHRIZ I H) Wk [l (1 w] 55
FERTGRPFG| K sStopTteration Spdf. JaZ il ) 720 AL s v 2 [m] i A% A oAt ] 55 R % Rk 51
StopAsyncIteration 5#H5. QR WA 4 T —ME, ZWTHFE 454 RuntimeError,
WSR2 e T | AT A S, BRSPS R R & . R b A C 2 T
FHIEFIRIWELEA N aclose () FaR Bl — AL H A T EREXR .

6.3 [F&

JRBAE MG & H R R I E A . BN ARELT:

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

attributeref = primary "." identifier

BB SFORAEN — A SCRP BT BRI X 5, SRS RESIFEMEG T o B R SR A
TREVR RPN AR JEE . XA AR ALEL B getattr_ () TR AE L. WERXAEEART
A, W51 % AttributeError Spi. HIMAYHE, B AR I FBNEARILXT G E . X F )8
PES I 2 YORAE AT BE A AN R 52

6.3.2 iHEY

XA 35 5 SO IR R S0 A I TE K T2 56 U R P
B-£x3% [1]—~ GenericAlias %4,

subscription = primary "[" expression_list "]"

B AXIRBAMIBUR,  APREER X B AN R A LA TR AE

JR B Wb AR SR — A L EE M E R R — X R 0l [ i E X _getitem ()
Ml__class_getitem () s{H P2z — R ZEIPEAE. MR B BURT, 282081 R ) SR 45 R K
WAEH AL ER R —A WTFAEMB &SR __class_getitem_ MiAJE __getitem_ BYELZYAT,

T2 R_ class_getitem__ 5 _ getitem__,

WRFBAIN R G E DM, ERPOREN U ERRBEASN T IA KN tuple. EHANLT,
FIRABNFAFPORAELN )2 rhME— B AL
XFNEXSR, ARG Rl getitem () PATHIEUERAE:
LRSS QSRR E— S mapping, WFRIKAINFARAE N — A PAZBG OSBRI G, Tl
AR SAEWU P BOX B PTXT I I EL. BB — 0112 dict 2K
2. JFA. ARIRALZE— A sequence, WFEAASIRILFORIEA—A> int B—4> s1ice (IR HEIFY/NFRS
). WEFSIRMBI T4 str, 1ist fl tuple %K,
IESEE MG ARAE 7 7] i ARG SRR R R B 2k Al WE SRR AL Tl id 45 %5 15 n_EFe 5l
KEERBEARTIGI__getitem () Jrik, PILZHIREL, x [-11 FFEI x By G—I0. Z5R{E0ATN
— AN 5 FE AR OB, B S RS2 il A H (AEIFIRITED . i X ERE|
SRR ATXRE __getitem () JiAH, DM EE I IR 1 IR 2 B A IR R S0
TR RRRRE S, IR F AR PR b B B et S IR RS B — DA
FhFH
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6.3.3 Y1

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

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

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

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

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

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN TR (L AN S T SRS NI S AN B WA S

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

WERATAE R TSR, BNl U N BB O A B SR B, IR ASHAE R
PR ARA N AEESE, WA ENTIART N D26, R)G, MTEN KBTS AR R E
FOM R 2E0E (AERAR IR 55— NEX S B R S — D26, RIS ) o RS E R,
MW£x5|% TypeError St . MM, HSEEMAS AT (AIEREA N None WIHFE L) 2T
ASEAEBTER RN, B ARIETERY 25 (00 R B EOE LR R ERAMER IS . (BR— BUE SCHSHOAE
MO N, SRS FIGX AT AR G VEEAERY, 1 ST R A B2 A 2R E R TR
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P SR DLIE R Y 2 . ) MR — RIS A T E O, W45 K TypeError Fi,
MM, CHEFEEMRPIR SRS H3%.

CPython SCBUAN YT : JLLbse il n] RESR AL B S A RN E R R, RIMEENESCREII g & N “a
27, NI RELAR TR AIRIES R FE CPython 1, DA C 45 I PyArg_ParseTuple () AT
A R DU T X PR 2 o

WRAFAE W E SRS ML WA ESE, 25 & TypeError B#, RIFA P IEXSHMLEMN T
*identifier AJ¥k; EMIEI N, RIEASHFZRZ—MUE T ZRMUESHEICH (WREAZ R
(L ESHA— 250 ) .

WAL R FBEEAA S5 2 W IEXS AR, #4551 % TypeError 7, BAFG —AIEXSHMEH
T **identifier Mk, HIERXSEHEZ NS T LR XETSEW T (fFH XEF1E NS5
EAEN SRV AME), WRBH 25 XEFSEON A Gii) SFiL.,

MR EEH P T *expression f)¥E, expression MR R —A iterable, e BiZ P ERITE R IT
EOWCUERFINIME SR T £(x1, x2, *y, x3, x4) WA, WHE yREK—DFH) v, ..., yM,
W EEN T AN H M+4 MIESE x], x2, 1, ..., yM, x3, x4 [T .

R — NG R IE BR *expression ML AR T BRI X BFESE 2 5, HESEXEFESH (A
FATA0] **expression B - W) ZATgibEE, [Hit:

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

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

A ] — A8 o [ B G B - SR *expression ATEHNE WL, PICSEs FiXFEIRIE A& K4 .

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

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

1), W51k TypeError {F4.

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

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

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

S, SENREA ES, W5k TypeError 7.

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

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

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

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

A,

TR A Hy---

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

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

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

PRl ZRUAE XA __call () Ik RS0 TR NZ .

6.4 await FRixxX

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

await_expr = "await" primary

3.5 B fE.

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

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

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

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

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

BCIZFAT A R __pow__ () JrikR HE o

6.6 —TTHEAFLEZH
B SEARIRE SR R B 56

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

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

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

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

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

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

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

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

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

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

3.5 B Efe.

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

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

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

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

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

IAE A FRRIRI) __mod__ () kK HE Lo

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

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

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

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

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

6.9 —{izE
SRS B AT % A R e

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

and_expr
XOY_expr
or_expr

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

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

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

6.10 LLEIEH

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

FAF LIRS RS A BE B LA

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

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

PN B2 T ) ) 7 L LR A

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

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

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

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

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

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

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

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

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

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

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

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

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

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

— AN L I A AL P TS A I DU ik e o e

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

B R AEAL I B SO LAY IR

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

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

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

6.13 FHFREX

conditional_expression
expression

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

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

HZ 5 PEP 308 1A XA FRA TR

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

6.14 lambda F{iER

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

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

def <lambda> (parameters) :
return expression

WSS L T IRA RSB R . HEEE S lambda 253001 EH R BN R SR A SR TE
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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 TR R — B, A B NE SRR AN e ST R SR
kAR . RIKARE N B ORE.

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

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

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

6.16 RIENHFF

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

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

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

6.17 EREFMTH

RS Python HIZBEAFIILSE T BEAT T 845, M iised (oedhe) BImRIEd (madhe). M
[ BRLTCAR S BT A MRS E . Rdpfnk s, SRR —ouisf. ME oKz
BRNEEAGH (B TRERZERAGELESH).

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

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

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

await x await Z5i550

s ER

+X, =X, ~X

ik, i, $#%f73E NOT

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

<<, >> F2 2

& A5 AND

A $e i 8 XOR

| 5k OR

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

FBGZIE, AR A D AR S A

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

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

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

84
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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&
AT S B R AR B R H AR

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 SZBUAN I : R4 sCBlp, AR AER U IE S Fh AR, JoR A)E A R RS A BBy B
BAEL, FEORKEH AR E B .
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
SRR AV AR A B A R oo AR f 5 — 1

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 | "|:"

(HZ R A —35 T 5 =S I AEE 2. )
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 Ji B BRI A AR R IR AR VFAE A I DA R 8 s AU . 2 BT RE ek (Fanm
RS HCAFRIAX) S REOEEE 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

91




The Python Language Reference, A4 %5 3.10.13

7.9 break &%)

break_stmt = "break™"

mgﬂﬁﬁﬁtﬂéﬁm?mrﬁmueﬁ%%ﬁ%%ﬁ@,@Kéﬁ%?%ﬁ%ﬂ%%@ﬁﬁiiiﬁ
BRI

ERALRILNINEIER, R LR else T4), WAt 4.
WER—Afor ThERfibreak FTAL,, RRFRAYEE G H An 2 PREFH 2 Al -

%ﬁ;%kﬁﬁﬂﬁ%ﬁﬂfﬁﬁfMauy?ﬂ%uyﬁﬂﬁ,ﬁfhmﬂy¥ﬁéﬁﬁmﬁ%EﬁEE%
THZAEE -

7.10 continue &4

continue_stmt = "continue"

continue fEIE RS MBLT for siwhile MEFRFHREM MM, (BA S H BT R IEER ARAY o8 Bl 38
X, ERREERATIRAL R SNE TR — K

Hcontinue KHERITAL H— A H finally AR cry IHRNE, % finally FHSEHHAITRIEHE
IETHRTEFRAY T — A He K

7.11 import j&4)

import_stmt "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*

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

| "from" relative_module "import" "*"

(identifier ".")* identifier

"."* module | "."+

LAY import ] (R from T4)) Sy AT
L AR — MR, AR R 2 BT W R (B .
2. fEfRyi e 2318 ool impo rt TR KA ST PR R AR T0E L— DB A4 55

MIEMA G ZAD T4 (HEES o) KRS 25 PR XA 70 43 ST, 0 [ 28 540 4 43 B 57 1Y
import 4] —FE.

F—ABIR, BRI AR A TTTE 5 N 2 2 — WA PR R R, Hp s T e AR 2
KA A, AR AT fl R ARG PA 8 TG iR KM, WA e IR IC A
HRE, A RTEVIRAAI, IFHRATBHACRS A K4 T 4 R

AN R SRR SR g, WRT PASE Ik AR = Ffy X — 2 ARyl i 44 25 o)
o KR IGHN as i, B as ARG AR E
o WRBAIREHALFR, AT ARIBER e Z R, WIBLER Y23 e 9 48 e 21 ey an 44 2 (Rl R

module
relative_module
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X B ARG | -

o WERBE T AR TR S5 JZ A, B SR ) S5 i J2 % LI 44 PR B0 31 Jeyib i 44 25 1B
NXF I E AT o BT S AR DA T 58 B KR i 24 B o ) i AN RE LT

from JEAHH 1 AR S B AT — s
1 & From TR E B, QG D BHA 2 MBI WG AR
2. X F import AR E R MRS
L. KA S AR A %48 PR JE
2. WAIEA, HRSARAZATRTES, KRG A S AR A %R
3. QAR ZEM:, W5k ImportError.
4. BETE, FEXFRER T ARG 420, WRA as AN A @ WAk, N6

B2 PR
ANGE
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

WRARRFF I RGN — DS (), WHEBLER e ST A SRR i mport TE/A) BT 7E R A1 4k
I B Ry 4 230

— AL E S R 8 AR R IR A 44 S A A — A a1l ARRRERER: WA E
SC, BRAUR AT, KA IO AT E LS A AR £ __all PR SRS
BN AAFH BN STEAE. R __all  BCAPUE S, WAHAFRASE AR S a4 25 18] 4 E)
HIFPA AR LA R RIZTF A O ) AT FR. __all WGBS AT APL BRI H ARl BN 1A
JET APL—RIr I (BIAIAERESR NS ARG T 14 AR ) o

HEAPEXM A - from module import * - AUFERHER FPaif. 2lfE R ko P i HE
¥5| k& SyntaxError,

I BT AR, R SR LT AR g — MR g S — M2 R, AT RATE
[ — e JZ A A TA A, AR S A FK . Sl TE From 2 JE36 E el (0 i (i R8s 5
AT ATEANFE B DI A PRI 0 T 8 BAFE Y i G2 R h 2L E 2 9 . — D ElE A s RZn 2T AW
W FTFER S mT L, A S S FR LW — M ER. =S FR B, KIS, Wik 8T
from . import mod W TN E N pkg WNE—MEEL, WERZVRRESA pkg.mod, QERVRIAT from
. .subpkg?2 import mod BfEFAMIE N pkg. subpkgl NIFRESA pkg. subpkg2.mod. A KIAXFA
HIFE VLIRS AE et 50—,

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

Bl & —A H i F 4 import M 2 #( module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4
future 3% &) J&—FPEF XTI IEAR TR S, T BRSO, 4 PR () R R HEAS Python AT H B AR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ ZETE 5 G A T A FRA UL R Python RRIARERE NE Y . EARFETEA
RREHAE B PSR s HE 2 T A B o8 P R A o

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

feature n= identifier

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

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. BTASEHCHIIRIL, PFEAENERNEHAPRE, RETENHERNT HERE.

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

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

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

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

import __ future__ [as name]

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

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

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

B YL

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

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

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

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

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

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

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

7.13 nonlocal &)

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

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

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

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

TEW A M 2 DL NEWLINE 4550, 2 J5 T AEBRMf— DEDENT, A 5EyEE nl kG 74 M2 h— A
VERTERITE LI PRI, BRSP4 L (‘B else’ [AEIFE Python fg i ki &R 1 £
EEXCIDA I i 3 22 )

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

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

8.1 if &%)

1 BT A ST

if_stmt o= "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

B REXB S REERZRE—AEE ES5 R TS BRERE L) 7Rk P
—PCBCH—ASs RIS HATIZ M (i B £ 3R H AR A L HATEORE) . WA Rk R,
anRelse FAAIMBAARSBINT .

8.2 while iE4)

while WA TAEFRIBARE A BRI OU T B HIIAT:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RAFEE MR I FRIKA, I H AR FURI T — R Rk E R (X AT RETE SR — e g
) WA else TRIAIAE WA TIF L AR

H TR break IERTEIATINF A ILIEEF HAIAT else TAMAE. H—ATHEF R continue if
AIHEARAT IR B 1R A H A ) A 0 2R [ A 3k 2K

8.3 for &4

for WM TXIFH (Blnpsrds . Judeis)k) SOHA SO R PR TR TEN:

for_stmt = "for" target_list "in" expression_list ":" suite
["else™ ":" suite]

RIRAINELPOR(E UG B E ARG RGN expression_list WEERAIH- -k
e, RIERAEACAR e L& — AT — IR TRk, BRI SR AR aR 0y — 2. & — I s
HENRELALIN (B IR IE o)) BRI S F ARSI, AR5 TR BT . AT TRHE R (X RAEF5
N BOEART & stopIteration FHIALZIALE), else FAN FAMUIRIAERF SAAT, I LA
.
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BT REPR break IFRTEPITIHFZ LRI HA AT else TAIEK. SB—DTRIEPRcont inue i
AERATIRE B T A A TR R AR AL N —IAREEIA T, SRR T — TN EEAE else THJIAT,

for JHFRL X H ARSI A i A8 BEIEA TR . XK B8 o 2 RiTxh i 2828 B ) T AL, LA E for JRFR A A (L

for i in range(10):
print (1)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

H bRg1) 2 i 2 ARTE DR IR S5 RIS A 2P R, EUR ASRF IS, WIENTRARAS A PRI . 4275
WEZA range () AURABBAUA AT LUTH. B0, 240 range (3) KRG 0, 171 2.

8.4 try i&h)

try WY A —ALTE AR R S A LS A/ B B AD:

try_stmt = tryl _stmt | tryZ_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except TAJIRE —NREN AT . Yery FAPILRE EAER, WRSHE] 56 A0 FRE 3k
1To M try TAR R4 SER, FREEIN RS LEBRFIER. IS REB KA except THHEKFS
ZAH VSR T4 WSRAATE LR except 141, BUMUERIG 1 BRFLEAEM TR . STHE
Feik L except T4), ZEIXXLPRAST, WRGEN LG KA TR A", W% TR VT 2 5 55 .
g%*ggﬁ%ﬁﬁﬁ%ﬁﬁﬁiﬁ%ﬁ$£gi,ﬁ%%@@ﬁﬁﬁ%%%%%ﬁ%%%ﬁﬁ7wﬁﬁﬁ
5RE R

WN2RA except TG EEEAIVCAC, U SAE R AR AN Ak v Ak _EARZER 2R s Ak RS

UERAERT except A1k HAYRIAFORIAMG IR T 55, WISORXME RIS R S Bar , e AR A
MR LSRR (ELUEREA oy BRI IR ) .
LR E] S UCECHY) except FAJI, R HAFPIRIE L 1% except THITE as KM FZIGHEN AR, WARAFAE
BESCHE TR, I HIX except TAJHCRBINAT. A except AR AT HATEYFA K. U EIAFA iR
KRS, WP ay B2 JGARSEIIT. GXEWE RN T/ — R EAEA e P AL H S, 1
SR BT N2 AL PRES ) ry TR, WANZAE B SRA S A B R )

B as B HARRIE N — D570, BERTE except THIZEHRINGAER . X4 T

except E as N:
foo

YIS N

except E as N:
try:
foo

(FItakss)
' R SRS SRR, BAEE—A final ly FAIEMSIE TH—ANRE . F5I AR SEBREmEL.
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(£ 50

finally:
del N

X 7 TR EL 45— AN R 9 4 B A BEAE except TAJZ G5B . 78 S BUHER ORI T a3
BRI, EMSIMMARMIRIIEERT ], ORI SRt AL e PR A BB S 2R — R A

FE—A except TAJRGIITZHT, A KPR EANE RAFHAE sys B, Wil sys.exc_info () Hijj
[, sys.exc_info () iRE—A3 Jodl, dimiEde. BELOHIFMMBMXIRAER (S WinELDZREHN —
), MTAERF PR RE A A YAEER R R IR R, @it sys.exc_info () TiFIMIRH I
AfE B WRE B 2 Hl I E:

>>> 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)

WERAE IR B I cry AR 5| K 7w, HHHBEA M Treturn, continue lbreak 4], WL
else THIIFIAAT. else iffTHREASHZHIexcept TAJALEE.

WERAFAE finally, BRHE A HH AR, try TASYWIT, ST iexcept fl else T4,
WRAERX L TR p B AEAT R AR BRI 50, %5 S IER AT . finally TAPREEIT. WERIFAERILR
A5, ESTE finally THMPRBHEGI K. MR finally AR TH -5, BRIFHS
ﬁ%%ﬁﬁﬁ%ﬁﬁﬁﬁ@t?io 2R £inally FHIAT T return, break Bcont inue IA), WIRPRIFHI R
WRWET:

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

fEfinally TAJHATHIE], R AREIRIUTH {5 E -

M return, break B{continue IBFAFE— try...finally BRI t ry TiEAMR P ATRY, finally T
WA TEEIFRD BT,

PR IR [ME R i S BT ret urn iBRINRER . BT finally TAIEZPHAT, FIAE finally
TAP AT return iE4) B R R HIATIN:

>>> def foo():
try:

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

A XRSFHEWELZE BT AT F — 4R B, A XM raise B4 B H WE BT DA raise 1% 5) —7#3]
1 3.8 JUCE 2k £ Python 3.8 Z 1, continue iIRRARVHE inally FAIMPEI, X2 PR AR SCIAAAE

—ANA

8.5 with i{&4)

with WA TR A H LR U RIS (B Wowith 15 6) L F U872 % %) & ORI BRI H i $uA T
R AR t ry..except...finally B IEATERE AT (EHB TR .

with_stmt
with_stmt_contents
with_item

WH—A “TH” Wwith BTN T
Loxf BR3CRIIA (FF with_item HEIHRIRIAA) FATRMERF BT RIS
WA LRSS __enter_ () DMEJEZAE .
AT SRR __exit__ () DAMEJSEE .
KAV _E R BRI __enter_ () kS
W with iEAhEE—ANEFR, KE __enter () MREMEEHIRIELSE .

"with" ( " (" with_stmt_contents ","? ")" | with_stmt_contents ) '
with_item ("," with_item)*
expression ["as" target]

A

TR withIBRSRIERE __enter () JIEARAERBRALRI], W __exit_ () FREEPORM .
ﬁ%,ﬁ%ﬁﬂﬁﬁﬂ%ﬁﬁ%ﬂﬁi%ﬁ7Eﬁﬁ%@ﬁ%@%ﬂ%ﬁi%%ﬁ%ﬁﬁoﬁﬂTﬁ
HEE 7 2

6. AT

7. KGRV LN SCEBERN __exit O Jrik. WERIERIRRYIE It w - a8, WA (g A o]
WE BN SRS __exit_ (O o HMMIE, FHEHE=1 None Z4L.

WHEA ARR B R S S8, JFERAE _exit_ () FIEANREE M, WHZSE ST
Ko WARIREIENE, WHIZRHSPANH, HSWEPITwich IR IEHTER

URTE AR T S DAOMNIE AT PR, DR A __exit_ O MREMESBIZN, HAAEIRZGRH
IR KA B ARSI T -

PAT ARG

with EXPRESSION as TARGET:
SUITE

TEIR X ST

8.5. with ig4) 101
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manager = (EXPRESSION)

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

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WRAGZATH , WEMIEFAEL S wich B IE R A LR SCE RS

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

TEIR X ST

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

WA R S wE 2T 2 T H BT SRR Bl

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

TE 3.1 BOE M SeRp A B SRk
TE 3.10 {52k Support for using grouping parentheses to break the statement in multiple lines.
2

=

PEP 343 - ”with” ifi4y Python with iBHJMMTERE . FRARA.

8.6 match iEfq)

3.10 R HfiE.
USRIV iy WUV RS U

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

| named_expression

'case' patterns [guard] ":" block

case_block
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TR AT RG] S RFIRIE T .

B A (BRAE case i), — I HEARME (BAE match J5) o %K (W REEL S T4
X)) F55 B PMEIEATICR . e :

o DCRECEIE R (Wgehr RS D s R ) .

o TRERFICELMESRE BT X TR EH AR R e
FHEF match fll case &soft keywords
W

* PEP 634 —Z5H L Lie . A3

« PEP 636 — Z5 4k A5 UCil . 08

8.6.1 #Ii&

VUL a2 R A AR I T
L. X HARFRARK subject_expr SRAEJFIFEERAE N VCHL 9 HARME. a0 H bRl &ES, WA
the standard rules #4#@— 4~ 704 .
2. AHPMERHKIRYS case_block A A TVCRE . PEEC ALl 52 Ay B RUAE R4 . VR
3t ] A SR P ) — B BT A ST B R E . METR AR SR E M R S A e, EUALE
LR o BRI AP AL L Rt 7= 2 0% P RR S e R b B B TR B Y5 e, W DAAEDERCiE Ay 2 (i -

TR AERSCIERC RN, — e PR RE S . AN B T R I VERC AT 0 o Sad
Heit, AREYNAS BAEVCER USRS . VI T B T35 8, nTRESH AR . iX
e MABEIRE, FVFARBSEREmIL.

3. WRAZAEPCEE Ty, I HLZE s T XA B 2R (ARAFAE ) AOSRAE. FERXAEDLT, PRIESE MU
HRIZFRGEE -

o ARARBORENFE B, AT case_block iy block ,
o I, R BTSN — 4 case_block .
o WIREA I case B, PEftiHAIZ L.

TR 1B BARBUE AR ER B R RIR S BT 2, R & T BE 2 S B S At LA 7

UGN E

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

(T IUakss)
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print ('Case 4, I match anything!")

Case 3, y: 200

XA RBIH, if flag ieZURIT. WS T — A TEZH X NE.

8.6.2 #JTRIN

guard = "if" named_expression

guard (B2 case W—aBsr) WAUSALA BELL case iAIHR PRI HIAT. EFFRIIER N i £ Z 5
— ARk

P guard i) case BT

1. fi# case BB M ICHC LT . AR LRI, WIAXE guard #EA7RME, & F—4>
case M,

2. IR VEEC ALY, X quard SR1H.
o WIS guard RENE, W% case B,
o WER guard SRIEAMR, WIAIEHZ case B,
o WRAERXT guard SRR PG K T RE, WA .

FRAFLRITERIE . RO AT R Fah e ZRIUREL T — A~ case LB IR f5—> case HRKIKZEA
AT, BEADCECRIGY case Bffuiphid. (wliddt, LIRIURIEAE NPT, ) —HIEH T4 case
B, LPRIURALLA LA I

8.6.3 NSFEMIAIAY case R
W2 DLHE Y case B2 REVC L FTA T I case B, —ANDURR B2 1] DA — A0 5 VERRIY case e, i HLb
WG

WSR—A~ case PFAT LRI, I HHAGUZ W@ LR, IRAEBEA N @00 E VERCHYT . AERFATHT AU
L EUER]— B B R REIE L, IR A MR N R b E IERC T . A DA R R e s P RL Y -

o ZEMIBRSAR A RE PERLAYAS 42X,

R S WA UM MR SN
o HRAEX

o BELAFAER

o 5T IR E DT ALK
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8.6.4 {ER

AR A T8 AR EBNF FIEERTS
* 5 SEP.RULE+ & RULE (SEP RULE) * HJfaj 5

* ff*5 |RULE J& Bl 6 75 52 Wi 5 1 il 5

patterns BTIZIEWZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_pattern

| capture_pattern
| wildcard pattern
| value_pattern

| group_pattern
|
|
|

sequence_pattern
mapping _pattern
class_pattern

RIS G —AS RS2 DB RN, T M (84 Raymond Hettinger $2{if)—1)
S, REFBHRZ IR ) R, XA T UL A, nlREASUIRZ RSB, 1A, &
B WA A R

HRA
R AT | RPN B 2 . A

or_pattern = "|".closed _patternt+

FA R PR DA 2 Ik fiendy , HLARASTAR S A 28 5 M [R] 1 44 3 S DA S B S o

sl H AMER RS AR TR L, BB EEC ), AR5 S e DT e s . 50,
IR BA AL TR TT LS, WA IT e 2R .

&2, PL | P2 | ... xESESKAIERE PL , QSRR 2L P2, A0 2R Hh B A e e )
S RIEE AR ARSI A, 5 A PT e 2 I

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

as_pattern = or_pattern "as" capture_pattern

st OR BEUUCE R, ) AS # 2 M, FEHADE LT, AS ARHRE(F HARS as XA R4 FRED
EFVLENRT . capture_pattern AHH _,

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

8.6. match iE4) 105



The Python Language Reference, A4 %5 3.10.13

FEH{ERRK
FIRERLN W Python HHI R 28T @ 8. A

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

FN] strings FARIC NUMBER J&fEstandard Python grammar F g X . XF=5 5P . N LIFRIET
PRI . AR X T F @i .

signed_number '+' NUMBER fll signed_number '-' NUMBER JER BT FERII; BAIERALD
BN R R Bl 3+ 4.

M= 2, LITERAL H4&YF <subject> == LITERAL BPCEC ). X} ELff] None . True fll False ,
2 s BT

IR
PR HARES — AR E . Tk

capture_pattern = "' NAME

FU)— AT RIZK _ Rkt (1 BB N ) . EaW4E wildcard pattern
TEGEME T, — DA FHEBEH E K. Bl case x, x: ... BT, Hcase [x] | x:
Vo WAT

PR SR RECACIN S . FPERL0G PEP 572 sPIREFRA G AT LR RN s 4 A it i a5
PREE RN MO — AN i Ae &, BRAFAE M global Binonlocal ],

RIS Z, NAME 22 UUR T H¥i% B NAME = <subject>,

BECFFRT
HERCATREA B S CRL S (KERAEfTA ) I EARGSEAEMTATR. 5k

 HAEATR A _ @ — kX e 5. BEE T ER— MR, B2 nateh (1) H &k,
guard fil case U2 anitt.

famiEZ, _ MR VCEY).

wildcard_pattern =
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ERK
{EREUAUER Python W HAT ZARI(E. THIA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

P AT S A PR FHARUHERY) Python % AR AF A #L0 KA 8. W BN B FR(e o 45 FAH 45 WK
VCRE T (i == M%Es5HAF)

M=, NAME1.NAME2 {{ff <subject> == NAME1.NAME2 H}PCHc T,

AR AU A BOEAE R CRCE R PR B, R P RES S B SE — MEF R e R
FE A EXPPEAT SR D BT A B AT AR R

HIRA
AR AV PAER A BN IS S, SRR 4. Btz bt ERABONGTEL. 15Kk

group_pattern = "(" pattern ")"

ATk (P) BAYH p HFEIRCRE.

PRI
— B SRR S P UR I T IC R TR0, HIERE T2 RO R L .

npw [maybe_sequence_pattern] wyw
| (" [open_sequen(:e_pattern] nyn

sequence_pattern

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

star_pattern = "*" (capture_pattern | wildcard_pattern)
PR b [ 955 5 3 5 3ca X (Bildn (.. R .. T )

MR B SRR HEcA IRBEIE S i ARG (0 (31 4)) @— Aot X M7 S Fi Rk m
A (B0 131 4)) W — 1 agst.

— PP R Z UV AR5 TR B R A BT A8 . RBH B TR, %)y
FUBEAR I E KB PR R, e — AT AR R A PRI

R F IS — A FAREA VT RC 2 AR -
L AR EFMEAR TSI P IR

2 FERVLEL P, A E AL R LR —
o 4K H collections.abc.Sequence HJZE

8.6. match iE4) 107



The Python Language Reference, A4 %5 3.10.13

2. IREARESR st . bytes B bytearray LB, WZFFIAIEHKIK.
3. B A A BRI T Py S AR [ K SR i 2 ] AR K ST
AR P AR T KR -
L AR AR AR S TR O AR A, %75 IR Ie i 2k I

2. PRI ) RS H AR T R R H 2 B A AT L. — B> TR IT RS RN, 3t
5 IRPCAE . AR BT A TR S ENTRR A PCIE , A8 A% S g PE RE A2l 1

N, AR AR A KA -
L AR AR BN T AR S TE R, WHX 7SI IRl R
2. SEERERRFS—R, SRR RS A AT H SET IR .

3. R B, RS TR ERIRN HARTUR S RAN IR, A RS T2 amIERE
S PRSI LY R R T

4. FRRAR RS TR SR FARICRC, iR KR — 4.

WA BARTAI KD len () (BIED __len__ O tH0) K15, MRRERR ATRES DAL TR
W RGN RIEFRE -

iS22, [P1, P2, P3, .., P<N>1 {UFEWE LA IGO0 PR BT -
o KT <subject> E—F5
* len(subject) == <N>
* ¥fPL 5 <subject>[0] PATILAL (TERIMLICHECRT DASEE £ FK)
« ¥ P2 5 <subject>[1] HFTUCHD (3R LUCHE AT AGEE 44 FR)
o ol %t B (AR TE B AL DA B2 HE

BRGHR
WA & DS E R . BRI . B

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", L key_Value_pattern+ " , "o
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern "x**W capture_pattern

e Wil collections.abc.Sequence [ Python 2%

e %'® T (CPython) Py_TPFLAGS_SEQUENCE Vi [1 N &

o AR B IR TAT— A2
THIARE R 2T T )

e array.array

e collections.deque

e list

* memoryview

* range

* tuple

s RABEN str, bytes fil bytearray [ HMEARRRICHTHIR
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— BRI R L T A — DU S DU SR AU AR i i fE— A>T

BRSSO, TSI RS % SyntaxError . # RPN HFMILE 212
118 % ValueError .

PATR SR WAL F AR ELVE A 2 R A
LR FAMEA R — BT, B TT LA -

2. AW 48 RN A AE T B AR, B RS S E AR BSR4 A B 5 DT RC
AZ e B A5 X VT FE B2 o

3. QSR L SR ARG B B AT e, AR R TE R X ER WM, 25|k SyntaxError
s SFPAHREME 445, 29| % ValueError .

A AREHE LS HARE get () HIERSEOE A TICHE . VCHC B A X020 L A7 AE T i)
MAREL _ missing_ () B __getitem_ () RHJAIEE.

fAiMi5 2, {KEY1l: P1, KEY2: P2, ... } {UFEWEDANIHOLR TERCHEE)
* fifF <subject> ZMLG}
* KEY1l in <subject>

* P1 5 <subject> [KEY1] FH{ILHD
o e TRl o0k B Y SR AR OO R AL 2 9

EE b

REAFTR— P RUALER L ESHA KBTS (ARG . HIE:

class_pattern
pattern_arguments

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

| keyword_patterns

", ".patternt

", ".keyword_pattern+

NAME "=" pattern

[F]—A> 5% B A N R AE AR HE AR H
PATR R a5 H AR E PR BC 22 4 A
1. {15 name_or_attr NEHNE type MEEH], 3|k TypeError .
2. IR HFMEAE name_or_attr MR (il isinstance () Ha), %A VCHI RN,

3. ?iiﬁﬁ*ﬁﬁ%ﬁﬁﬁ, WZ KL PCHE e A0, ST 25 RO T A0 A o B ol (o S A
(FHE .

XT—SENERA (ARG SCHR) , B2 —MIE TG, B SBA BAREAMILAS; XX
A, R I B H AR I —FE T AR

S TERE TR, Wt E SCRPA T LRl —
o Y%K 9 collections.abc.Mapping fJ3E
e ¥l collections.abc.Mapping 1 Python 2
e % E T (CPython) Py_TPFLAGS_MAPPING {V[{j ' E3E
o QR A BRI — AR
FrUEZES ) dict Fil types.MappingProxyType RKHSJET LY.

positional_patterns
keyword_patterns
keyword_pattern

8.6. match iE4) 109



The Python Language Reference, A4 %5 3.10.13

AR DA BRI, BATTRFE — B, 4 s

— AP E R — AN B T A
o WERXGI K Tk AttributeError DMMYRE, ZaE 2w .
o WRXG|IK T AttributeError , ZZEBFPLACKIKL.

o W, 5 R BB B TR E AR BRI TICES . AR R, ST e 5 0 5
SRRy, ARSI AT IR

W 1B S PS  Ti S WU R B~ S U DRI

UISAFAERTE, FEDSRCHI 22 nane_or_attr M__natch_args_ JREEIILHBON XA
.

—. #4755 getattr(cls, "__match_args_ ", () ZHMH0TE-.
o WRRXGI KR, ZAEREL .
o WERIREEA R —Todl, WK HS] % TypeError ,
o P ERAIBERBYE len(cls.__match_args_ ) , J5| % TypeError .,

o L, (VER 1 &[] _ match_args_ [i] ¥y xR, _ match_args_ [i]
MR MRS TypeError .

o WA EEM MR, 5% TypeError .
SBU:
R RAEX LB P 0913 F A
L AT AL EBGUAR R S B, TERC I R AR U S AR A
XFTLANNEZRAL, (0 TR AL B AN [ Y -
¢ bool
* bytearray
* bytes
e dict
e float
e frozenset
e int
e list
* set
e str
e tuple

BB MRS, HBUR A A TR R A BIEEFTICRL. B, in (011) PURE
{0, {ARIERH 0.0,

fAiliHF 2, CLS(PL1, attr=P2) {UFEWE A NH O PLEL ALY :
* isinstance (<subject>, CLS)
e I cLs.__match_args__ $f P1 FHh S AR
o ST RA R S5 attr=P2 :
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— hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTILHE
o A R S S B XL DL R
B YL
* PEP 634 — 5t fu (e : Al
* PEP 636 —Z5 M {LRiITHE: A%

8.7 BEE N

PRAECE SO i P 8 8 SCRRBRE E L (S AR R R 202 4 —TF)

funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

decorators = decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter__
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_sta:
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* (["," ["**" parameter
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI S — AR T AT ) o BT IR S 24 i Je 0 i 4 25 ) PRF R B R 7 31— e ok 5 (e80T A
FAAR LR ) o I BREON AL S0 21 i 2R 44 25 RN 5 |, A A R I 8] P ok T 8 1 1) 4 SRy iy 44 25
[

BRCE SOF AR 2PATRREIAR U 2 s B I S AT I 4R

— A BRBUE ST AR — B A decorator kX P e . 24 sREIUE SRR B 1512 2R H0E SCH A 8 ovs
PR IAAORME . SRIASERLITZ— AR R . B2 AZBR BT A N E— SR AR TR . HaR (]
{ERF WD B bR B AR I RO R - 2N Mids & DARRE 7 U o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
KREEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A S BRI S8 E B 44 75 func,

TE 3.9 BOE P sl AT %) assignment_expression ¥, TEZHIMUAT, BLiETENE K
2R, VIS PEP 614,

AR RS 55— 2 ) B A £ T (S B M BRI o TR, bR I% e docstring .
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A A 5 HAT F A = kKRR, SR IS, 3T — ot
AL S, HO argument TTVAE LN, TERCADL P2 MR SHMMIDEB . IR B S
SURIRIEL, JREFTAAE" 2 WY 2 Qb LA IR -~ 3 3 B A o B

BRINE S AL AT B SURHHN T AT B R AT . X BERE 244 bR BORIE SO0 R ORI,
R BT R IR o X — SAEBOAE S A AR, Bans | s S g U
SR B AR RS TR (BIINm SR T —50) . WsipR EROAMER B k. RiEE AR
MATITAEEERY . Sed IR — T 3A 2 B None VEJ9BOAME, FHAE R EUA T B aCHXS HAE i, B 4n:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

oK RS ) 0915 AR R — T R R d . sRBOR B R 2 R IE SR II ITE E SR E, 5
RRACESE, U TS, SR HBOAME. WA Y identifier” XFEMIEX, BELWWIIH
P — A TCLADR AL T BN AL S8, BOA I — 250, ARAFAE > *identifier” EAEHIIE I,
BRI — BT A e B R BR824, BOA— M R AL S e . A7
g"*identifier” ZJGHESHRE (R KT ILS WM R el KT SHIEA 127/ ZHIiESH e
IRAEIEZ A R el A B S AL A .

1 3.8 WCEH: WA / BB S EE RN R EE 2. 25 PEP 570 TR .

ST A A, HIERXNERS LRGN E”: expression”. fLIJESH A AT A ARyE, HE
*identifier of **identifier XHEMIES WAL, METLAFRE “RE” fi, HEXCHERS5)%
Jam b"—> expression”, iXSEHRET] LRG0 Python Fik . FRiEMIAFTEA 2 028 pR B i o
PRy v DAME A BRBC 4 __annotations_ JEMEH AT N IE S 24 FR 0 B0 BB U ) o WREE T
annotations import from __future__ fy7a, MR STEZTTINRAAE R FAFER DUS IR SRAER . 5
W, ENTSFEPITREUE KA. X FEOLT , iR 7] 585 AT TR DR AR H i BRI 7 A
[ o

QR R CRIER|—AZARABRE) LA L BIFER R U O A 2 mT RERY . X 75 20l lambda 23K
X, BESlid Wlambda 755 X —7. TEHERE lambda FUR ) B AIUE SN — MR AL 5G4 e de £ iR E
SCHY Rt n] MR lambda SRIK50E SR R B — R IR i R (20 AL A B . "de £7 JESFr EROASEA,
HERVFRITZ AR A AR .

Py BYTE RO sRBUR T 2EX 5. FE— DB AT de £ 147 S SRl el BT T il [m] =
83k o AEHREE KB 1 1 H AR R DAV 04 75 1% def TR s B SR s . RGBS & 540 Y

S

PEP 3107 - BEObRIE 51 o BhR A EIE Ui

PEP 484 —JRRITEfR ARyERARE & B e S RARUR,

PEP 526 - B balEM ik A2 RSV ERERIIRE, iR SR S A &

PEP 563 - SERMbaTERIL SCRFAEIZAT I A AT R SCORA AR R 17 JEAS 2 R SRR 5 BRI Y 1 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

HESH__aiter () fl__anext__ () THRER.
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)

HESH__aenter () Hl_aexit_ () THEFIE.
TEMMEER LR Z SMIT asyne with A5 K syntaxError.,
S

PEP 492 - {§i}] async fl await {75 5CBLPpRE RF PR Python Hfg— N IESHY SRS, HFHIAH Y 52

FrfIk.

&

8.9. thiz2
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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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SERRIEENSE

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

hRCEE 2 EBNF fl PEG (iR A . Fihl, s GRS RSG5 M0 4R FOR e 2nidl (R
FORVERLEATHFET A ) . T ! FORTERAT (ISR RULEE) . JRAVEM | FFFPRFR PEG B “A 7
Pl (TEfL88 PEG KAl / Hik). WS4 PEP 617 T A KixiEE M EL 4071 .

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
|
\
| '"*' expression ',' '"**' expression

| '"*' expression

| "**' expression

| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:

| compound_stmt NEWLINE

| simple_stmts

| NEWLINE

| ENDMARKER
simple_stmts:

(R
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| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
simple_stmt:
| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt
compound_stmt:
| function_def
| 1f_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# 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)

augassign:
| Tyt

v v

A\l 1

v v

~N @ %
I

A\l

o
Il

v v

> — &
I

tec="

>>=1
Txkx=1

V)=

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ', ' .NAME+

yield_stmt: yield_expr

(R akzE

-
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(& k)
assert_stmt: 'assert' expression [',' expression ]
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
[ "from' ('.' | '...")+ 'import' import_from_targets
import_from_targets:
[ "('" import_from_as_names [','] ")'
| import_from_as_names !','
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
if_stmt:
| "if' named_expression ':' block elif_stmt
| '"if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block:
| 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| "for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ")'" [ ':")
| expression
try_stmt:
[ 'try' ':' block finally_block
(P
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| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block:

| '"finally' ':' block

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression
case_block:
| "case" patterns guard? ':' block
guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:
| "|]'.closed_pattern+

closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '=")
| complex_number
| strings
| '"None'
| 'True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number ! ('+' | '=-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

complex_number:

(R akzE

-
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(8 E70)
| signed_real_number '+' imaginary_number
| signed_real_number '—' imaginary_number
signed_number:

| NUMBER

| '-'" NUMBER
signed_real_number:

| real_number

| '='" real_number
real number:

| NUMBER
imaginary_number:

| NUMBER
capture_pattern:

| pattern_capture_target
pattern_capture_target:

‘ !H " NAME !(V.l ‘ l(l ‘ V:l)
wildcard_pattern:

‘ " "
value_pattern:

[ attr (. [ (| =)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

[ "(' pattern ")'
sequence_pattern:

| '"[' maybe_sequence_pattern?

| '(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '"*' pattern_capture_target

| '*' wildcard_pattern
mapping_pattern:

‘ V{l l}l

| '{' double_star_pattern ','?

| '"{'" items_pattern ',' double_star_pattern ','? '}'

Qiti%)
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[ '"{'" items_pattern ','? '}’
items_pattern:

| ','".key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

| '"**' pattern_capture_target

class_pattern:
| name_or_attr '(' ")'
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:
[ ', '".pattern+
keyword_patterns:
| '","'.keyword_pattern+
keyword_pattern:
| NAME '=' pattern

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

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
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT

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:

(R akzE

-
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(8 7))
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds: '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
decorators: ('@' named_expression NEWLINE )+
class_def:
| decorators class_def_raw
| class_def_raw
class_def_ _raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' bitwise_or
| expression
CFoiaks:)
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star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or

| named_expression

assignment_expression:
| NAME ':=' ~ expression

named_expression:
| assignment_expression
| expression !':="'

annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

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]
[ '*r ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '"**' lambda_param_no_default

CFoiaks:)
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(& k)

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME
disjunction:

| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion
inversion:

| 'nmot' inversion

| comparison
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

| noteg _bitwise_or

| lte_bitwise_or

| 1lt_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('"!'=' ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1lt_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_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:

(P
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| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

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
await_primary:
| AWAIT primary
| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

slices:
| slice !'',"!
| ', ".slice+ [', "]
| [expression] ':' [expression] [':' [expression]
| named_expression

NAME
'True'’
'False'
'None'

NUMBER
(tuple | group | genexp)
(list | listcomp)

(dict | set | dictcomp | setcomp)
Al A}

\

|

\

|

| strings

\

\

|

\

|

strings: STRING+

list:
[

listcomp:
| '[' named_expression for_if_ clauses ']'

[star_named_expressions] ']'

]

(Rt

128

Chapter 10. STERIEZEM

-

ic)




The Python Language Reference, 475 3.10.13

tuple:

[ "('" [star_named_expression ',' [star_named_expressions] 1T ")
group:

| "('" (yield_expr | named_expression) ')'
genexp:

[ '"('" ( assignment_expression | expression !':=') for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '"{' named_expression for_if_ clauses '}'
dict:

| '"{'" [double_starred_kvpairs] '}'

dictcomp:
[ "{'" kvpair for_if clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
for_if_ clauses:
| for_if clause+
for_if_clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

arguments:

| args [','] &")'
args:

| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+ [',
— "' kwargs ]

| kwargs

kwargs:

| ','".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+

| ', "'.kwarg_or_double_starred+
starred_expression:

| '"*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

# 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 )+ [',']

CFoiaks:)

129




The Python Language Reference, A4 %5 3.10.13

(£ 50

| star_target ','
star_target:
[ "*' (!'*' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:

(" target_with_star_atom '")'
'('" [star_targets_tuple_seq] '")'
[" [star_targets_list_seqgq] ']'

single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

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] ']'

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: "('" | '"['" | '."'
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RIEXTHRR

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. BAEPUFE X
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})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S LRAE LS R A PR B 1 RS . A RTRAE AR 2 0L 7 — . ARAEEYE, AR k=t T
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 |- 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
— R S R BT e Srawait b e FH asyne for Pl frasync withiBm],

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WIS & T asynchronous iterator, Y4 __anext__ () FEW B Bl — AR GOR AT 740
AN AR R A S LB T — P yield FRikxl.
A yvield KNEHFEFAEIE, (0SB E PATRAS (B3GR SRR by 154)). M41% 55 £ %
BEREHHAM __anext__ () REIWFERNEABIRER, ENEHOEHREMTT. S0 PEP
492 1 PEP 525,

asynchronous iterable -- 5 2B n[iXRXR W] frasynce for i A g flE M X L. L ATE S E 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}
%, HF|HF|KE—4 StopAsyncIteration 7. H PEP 492 5[ A,

attribute -- JEYE CECE|— DXL AOE, WE A S FEX L ATORT . Z801k00, MRS o HAJEM
a WRPAH o.a K5 IHE.
WX AV, FERBOE AT A Ao X5 ARV IR AR E— DX @ et 2 v DAY, il an i
Hl setattr (). XFEREMRFICEM ]SS RIEACRITR, M2 getattr () IR

awaitable -- \[25fEX R GETEawaic TR PTG . W AR coroutine B2 B __await_ () HYEM
£, 2 PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python B .

binary file -- 3 HISCHE file object REWS RS F 9 23t %o —iEHISCHRI B FOFEA T HERIEEL (Trb, Twb!
or "rb+") FTHM A, sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO Ml gzip.
GzipFile BYSEMI.

535 Wiext file T fRAEWSTES str MRS
borrowed reference -- fff A 51}] 7 Python [¥) C API H, & 15| 248 —F 51, (A AU I A
FEAZG I H o WR A G b S0 Tk &8 AR s 18T B, 3 [ ol DARS it S i o g —

A~strong reference Fe4HRE o

WEAFZTEborrowed reference TR Py_INCREF () PAKFH R HbEEH Fysirong reference, [AER 4% X S T0HE
AT IR G — IR B Z g5 . Py_NewRef () BREUAT AR AR BIE— A strong reference.,
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bytes-like object -- ‘P i3 % % FF bufferobjects 7 H.GE T i C-contiguous Zup X% . X WHEFIA bytes.
bytearray fll array.array ¥4, PARVFLZE# memoryview 5. AN R0 #E L fp il
BAEEAE PR XSG RS PR RSO A SGE T B R AR

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 -- W[ PAJIRFER AR IS G2 nl ASRA TR s S &, I nl e — 4B 80 (B Wargument), (i
LiNINER

callable (argumentl, argument2, ...)

function, SBAIY JERmethod %, WIET MR LT __call () FIERIZRAYSEHI IS T 7] #
JIROE S

callback -- [ —AME RSB AL A DA PATE AR R 1 5 B 208t FH B+ (51 R pR
class RANEH g SO SBAR . e SGHE AL S R IS SE B BEA T BB e s
class variable -- Q348 50 RIS g WAR &, HAVKRTEZRM)Z 9 EAEM (MA@ FE 2R SE 6 B0 .

coercion -- SRIRILFEH Ao L ST AR RS EUBAE S, —Fh B L R 540k o) —Fp 2Bl
W, int (3.15) R RSB I IERIR 3, HAE 3+4.5 1, SEHIERBA— (—4=2 int, —4>
& float) , WE A AR ZERA GEA N, WK% TypeError, IR EA o Hl 2R AU EEHALH]
R UL ORI W] 3R S E0A AL AR 262, BN S, £loat (3) +4.5 MIAE 3+4.5.

complex number -- 535 X EHCARGENY R, b A B R N — DS — A AT . B
REMERCANL (-1 B TIR) RS, ERTEREAT SN 1, TE TS . Python A TX4
By scfe, R TREARIC T 20 g —A 5 52, BN 3+15. UIPRTEZ math BLHR AT AT
WA, W] cmath, ZEH S — A HES RAECA R . AERAIRERSE AT 2, ZIEE
I LP A A AL

context manager -- |- FSCAFBISS fEwith AP, EidE X __enter_ () Ml _exit__ () HEHRE
HIFFDRERIN R . 2L PEP 343,

context variable -- | F 308 & —FPR$EH T E M LR SOT AR RN EERAS B X T7E L JRiB AT
PN ITERE T LR A AR RME. A, T R RSO EFRNE, —MUTg&Eb S £
A BRI, R SR R BRI & RS AR B TR . B L contextvars,

contiguous -- JEL; —NEMHIRZ C & L5 Forran # 8 2PN N R ELER . F4EZ 1 Z C Hl Fortran %
e, TE—ZERE T, T Ak HALTE WA O A AR HES , ORI B TR IN R T IF . 12
% CHEZAAL R, Lt NATHUIEHES i de )5 — R 5 115 R0 4% H NP fpe b o {HJ2 A Fortran HEZE %41
R ARG R R

coroutine -- PpfE PHFEE T HIFERI BN, FHIRE AT DAYESE— S b ATFAE S — B H o PR U AT DAYE 14
AR S EFEA L BHEAWKE . Bl Eidasync der iHAPRSEH. 1 PEP 492,

coroutine function -- PpFERAEL IR [B]—coroutine ST IR, PMERE R Eidasyne def iBh)KEX, I
" Reflfrawait, async for fllasync with FEESF, X2 H PEP 492 5] A1,

CPython Python #iA2ifi 5 AT LI, 7 python.org % Afi. "CPython” —ii] Jf] T-1E 05 B IR S B HoAth
SEFLEIA Tython BY IronPython AH X 5.
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decorator -- 3RS IR FE R I — D RE R AL, HE S ewrapper AL ORI TRECE . RATiERH
L TAdE classmethod () fll staticmethod ().

AR U RN, DU WA eR B0 SR S R Se 45 i

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

FFERARS R T2, (HEE R A . A SRR I PN 1T 2 0 e S0 M2 L S0

descriptor -- §iiA%% (EfTE X T __get_ (), _set_ () B __delete_ () FEMXMNE. B—PEKEHE
HHERZRES, BRI TS B A R K . EENE LT, M a.b RIRE. B E R
— N BHERTSTE a RFH AR AT b X5, (B b2 — iR, WS TR A RR A
ke PRARRA R IO 2 IR Z K FE AR Python 1) ¢ 88, [RRX 242 AR SLRE, EHEREL.
F JBYE. k. SR AR5 E A .

A RMBBITENEZE L, WS XML 35 B 5

dictionary -- ‘7L — AN SCHCEAL, Hoo B9 AT B BEAR ML ST 2 A B E . B L2 MEMI A __hash__ ()
_eq_ () HERXE. AE Perl 5= K4 hash,

dictionary comprehension -- “yJiLifi: X AbHE—N AT R A G 1 Bir G 52 JC R AR B 45 R B — Fh
BEY:, results = {n: n ** 2 for n in range (10) } B —1HEn F{EH n ** 2 AYmL
SRR T, S R EE S F RN TS,

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () fll dict.items () IR [EHXT LRI N F
WAL AR TFHAEN D SHE, XEWE Y FHRSUER, WEESHHN . BT
R N BUE A, AIEH] 1ist (dictview) . £ dict-views.,

docstring -- SCRY AR (o038 BT WA ER — DR IR FAF s . EXE U ATIN &
BB, Hp RN B AP . RBEBIRAY __doc__ @M. mTERHTRIBNA,
BEIRR S RAT O HL S AL

duck-typing -- 18- R% F5—Fhgg R XA, B AMKEERITZ AR e L2 B A EMWED, meH
B R S o sUE s (BRGNS, mpERWGEN T, AT EmaNT.”) hT e
FUMAERRE 288, Beit RIS v i 2 SRR T R G, 19 F2RBLE 0 T type () B
isinstance () #ill. ((HZHERERSFIBIRTDAM 40 28 & VENRN RS, ) AL R hasattr ()
K 5% & EAFP 9

EAFP “RIFERHORVFA A " M90S o X Python 5 I AU 2 55 XA 2 {8 5 I o 1) o o J AT AE
HAEARE BRI TR S o X R i BRI RS 45 @ K Es Ml £ ry Mlexcept 4], T HAXS )
MR FHELBYL W%, #ILT C SF L HARE S .

expression -- Fih X W DK SAMEMTEARIC. HApihil, — DA RBCROIANFIHE, 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR AME. SUHZHAMEF AR, A S
i PEEE R IAFFEA BRI ERAE S W statement , Bliliwhile. WA B FEA) M AEZAA.

extension module -- §JEH DA C 5k C++ 451, (/] Python [¥) C API Rk 515 F 4.0 DA K AR i

S

T H,

f-string -- f- 245 A £ BOF BTN EFR A EIDE RO AR B ST A B T m L 1
5. % PEP 498,

file object -- SCAFXTGR X AMREGLE 1 ST APT DA T ZFIRIIXTR (A read () Bl write () XHHTT

15) o MRIEHAUET AR, SCHRSR AT DAL P FLSCRE L SCHF, XA fE, SR MBI SR
AR (PIAARHERR A/ . ARG X BT IS ) . SUFR R ST 3 2 80A.
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SelR b =R R SO G IR G =3 ) SR, Geih = bR S DASOAR U, BRI E X
1E o Bl BSOS IITE 2 open () BEEL.

file-like object -- SCPEIAF R file object [Fy[F] L.

filesystem encoding and error handler -- SCF RS a5 A 5 IRAC P4 RN Python F Sk M BEVE B 48 i 1
SR ) B R G 4 fS Unicode ) 2 ks 28 5 4 e A FH DA

A BB G A AS S TARAIE BE N RS K A 128 DA NI R . W3R S R G g =S o k4
AL ARGE, W API pRE{ T E< 5| X UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () BRE AT HE SR AREL
ARG i kg =S AR AL FAAR .

filesystem encoding and error handler ‘Z4F Python 2 E 1 PyConfig_Read () RECEREM: HEH
PyConfig [f) filesystem_encoding fll filesystem_errors 5.

2 Wlocale encoding
finder -- #4R&F — Mol A B AT loader ISR

M Python 3.3 JEAFAEW R R B A $ 4 Tk 2 48 % LG sys.meta_path [, PAKpath enmry
finders fit & sys.path_hooks ffiff].

HL PRS0 PEP 302, PEP 420 i PEP 451,

floor division -- [n] FUREERIE 0] T & A B 3 0 BN BCA R . R BEEBR s A 7/ . i,
FibX 11 /7 A ITELSRRE 2, S22 MHRRRF AW EIERERR 2.75 . HE (-11) //
4 23R [0 -3 PIRIXAEE -2.75 @ T ABFINEHE. L PEP 238,

function -- p%L 1T DA IE FH 3R B EAME R — 2B R) . 80T DA HA% ABA B2 A 24 I7E R BRI T
WA/ . 5 Wparameter, method F1 5% € L 277,

function annotation -- FREHATE B4 % BRI E0E 28R M {E il annotation
PRACR I T2 242 = - BlnPA R B2 W1 int SEOFHIHRE— int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRECPR TR PR L 2 2802 L —Y

Z: Wvariable annotation F1 PEP 484, H iR T )I6E. 731% 2 7 annotations-howto DA T {5 I br i) B¢
FESL .

_ future__ future i£4), from __ future_ import <feature> JE/NgRiFen{d ALK N Python &1
Ji AR UE R TEEFIE SOR RS Y iR . future_ BEHSCRNCSE T A BERY feature BUE . @it
T MR H G AR SORAE, VR VT AR B4 U R AR AT 8 O A BZE S T A E R (82
TEATT I A BRA

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- b B A1 PR FEg (T FH 19 N A7 25 [B] i 3 F2 . Python S 38485 | FH T H B0 — > BEAE A I
RIFTREAGERS | F A G RIS [T s oA SR AT B8 [ i) o T DAEE i g Bt fs il dsr 0 [mDISc 24
generator -- /L)% 35 iR [Bl— " generator iterator WAL, EREBMEGEBEEE, AR SETHOSvield £
R PAE = — R AIME AL for-FEEAE F ok 218 5T next () REGE—IREL
WA AR R A, (AR N T RS AR Bk RS . WRFHR R R B RS S, Tl
FH A FR AR G S o

135


https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0451
https://www.python.org/dev/peps/pep-0238
https://www.python.org/dev/peps/pep-0484

The Python Language Reference, A4 %5 3.10.13

generator iterator -- 22 K ES LTS generator BT A EIINTS .
A yield SIGHFEMEAAEE, CEYL M BEHIPRS (B R R MEERR) vy 154)) . M4i% £ &3
kR BN, EoaMBEIFALE RS IIT (X555 U A AH T 46 i3 18 R A 25 AR K )

generator expression -- /LR RIB X R P EREAEREN, EHEERBGEEELAGHGTEEXLT
~?§J§%EE§\ WA for TA), PAR—ATAER 1f Th). AR GERXSNINZREE K —FR
HIH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIeR %L A ] 1) 28 2 S B ) S 1 1) 224 e RSO 2L R . E 3R I 2 Pl IR EE SRR
R 7 1 o WR A~ S B

Wi Wsingle dispatch RiEFRS<H . functools.singledispatch () FEMizeA & PEP 443,
generic type -- {2 W[ZHALHnpe; WHN 1ist Bl dict XM E &k HT R 2T FIEA .
WS, 28R4 2%, PEP 483, PEP 484, PEP 585 il typing fitk,
GIL 2:W.global interpreter lock .

global interpreter lock -- 42 JRfRRESS B CPython fRRESR TR B9 —FIHLE], B 80P~ A i 2] A — AR e
AT Python byrecode, WML T BEEXT G (AUFE dict FEE N ERE) FXE KK B
4fiifk T CPython SEP . 45 ¥ RS N AG- AR RE RS 22 SR REIB AT 08, AR M 24k T e Ak
RS EAYIEATIE.

Aad, FEECHRE B AR = P R A BT M AE ST T AR AR AT 45 T 4 A A B R GIL
Ak, FEPAT VO #ER B2 S Bk GIL.,

Bl A (PAEASANRLE R B E LG/ ) “ A HRRE” MEREE S I MARIRIS NS, TRh X Sk
AE 3 B AL RS 0L PR BE o PR v AR Al BE 190 A0 F K- S B S B AR IS SR A A, AT R M DA 4
Tl

hash-based pyc -- J& WA pyc 57 X6 B 5 SCAA- e s (L T 31 B0 i 16 Ac st 1) SR A s oA S50 2 1 i 2 A7
. BN O 5T AR KA

hashable -- W57y — X 50 WA A (E W0 SRAE Ay T I I 46 R 0038, sipifR ol T76 % (BEFREAEH
__hash__ () F¥), AR HABRT R AT IbE (BFERA _eq () F¥E) . WBRHEN S0
I ELAG A [R]  We (E L B 25 SR A A T
AT PE AN S RS N LA nl AR A TR, DR A 3k RS 235 A A P WA (L
KZH Python WY RIRT] AR N B ST GBS AT IE 71 s AR ZS8S (Bl el i) FORTeA; Anfs
7es (BIANJCAA frozenset) {4 EATITCEY TSI A R TR P U SEB T 5 2R

IWEFIEAR . ENELEE —@E A (BRA25 A C ), ENmsa Ll T e
id ()

IDLE Python (4RSI 527 ) B . idle Jg Python FpifE 547 Y A4 J AR G 05 AL RRE AR P15 o

immutable -- ARG BATEEERR R AR RAFHEL T FARERHICH. XX R AL
Ao WRIAAFAE— DA E, WSRO R EATE TR S A E R 25 AR
BN 7 A

import path -- F AR ML NOE (B4 2 50 ) AUMSIER, KPEIparh based finder IRA I FA
Hir. AR, WATESFETEKE sys.path, EXFRFEABMATEERH LRMK __path__
Ja k-

importing -- § A 4— ML) Python fURSAE N 75— MELH Y Python A0S T 6 1 L A .

importer -- ‘FAZF BRI MERIRAIXIER . WX G BEE T finder SUg T loader
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interactive -- 22 . Python 47— 2 H A MREAS ,  BIMR AT DAEMPRES s A7 et AT A ALk, S ETA
FIFER LR . AHAHSEMEE) python fivd (AT DATEARAY VT EEHLIT 4 32 L rh e A 1 3 B
I0) o AEHT AR SO SR A A IR AR A AR H T B (LA help (x) ).

interpreted -- fRFRA Python —ELAMBRRALE T, 52 HIAMIR SR EAUE T, BRI K i 5T
AR TEAETT 2 A T . R VR B SR T DA BB £ T AR A Sk M B T AT SO P FSE AT R
A A R o T AR, PRI A T TR . & Winteraciive.,

interpreter shutdown -- fRFEAS G0 4 R K PAIIT, Python MEREGRFE A —ANMEFIRIZ AT BOT 2 2RO
HEFBCTR, PIAIRBCRIFp 5 N ARSI 55 . Bl 2 2R R eI 2 o Xk 1 P e S
e ol 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl R a8 B4 b i, TR LT sy B U5
EARTARL (WY B 1A PR B AL 25 -

FEREAS S 2R P R A __main_ BEHEETIE TR AR O 58 kAT -

iterable -- R[EfURF G BEAZIZ— iR [0 S SLIAY XS G2 ALk AR G ) 1 8 I e 510 26 28 (Bl List,
str fl tuple) AR F ARG dict, AT & PAKGE T __iter_ () HYEEREI T 5
7 ) __getitem () JIIRMIER A E LFMG

EART R T for fEIRA RS Z HABHE Z— AP (zip ()« map () ...)o 4—AAEEAR
MENERSEAL N EREL iter O B, BERENZZRAENRL . XAE IS H THEE AN —
Wk 7 o FEE AT, AREH AT ZIH iter () 803 HOAHERIX SR . for iBRISH
VR B S AL PR LE AT, Bl Iy ) R iy 2% 28 B L ORAEAR IR PRI R8s . S Witerator . sequence
PA S generator,

iterator - BARUZF JRFTR —EALHRRMIXI S . ERMMIEAAH _next__ O ik (B HALSNE
PBRAL next () FFBNIREIRH I 28K AT N5 % stopTteration S, FIX Mk
REXF R BIRTCRRY, HEHHE __next_ () HEHSTHKEIK Stoplteration F#. %
RALURA __iter () JI{AARREIZENART G H &, NIHGEA @ t@ i IR, nig
AT HARREAR GOE KA . — D REWPIINEILE S LR EL VT A RS, A
X (I 1ist) FEARERR LA iter O BEEURTE for RERH R E MRS 7= A — ST ik
At WERAE BN DL AR 10 2 AUAR I 2 2R 017 2 iR AU A e R ] — iR U 4, (A
BRI RR—ER
W25 B A typeiter.
CPython SZBU4HYi: CPython AL — W HANAE XL __iter_ () HIESK.

key function -- StpR% FH R KRR B RR 2, 2 REAS AR ol ] T HE Y BRHFCLIE R AT RS BN, 1ocale.
strxfrm () T4 TG E A HE Y 29 % 1 HE i -

Python H A ¥ 2 T H#R fu i F i ek BOR #2 Hil Je R HEAL 8040 A =0, b 48 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

AR ECE Z R . B, str.lower () H¥ETTAMMEZME K/ NEHEF SRS T 5b,
FEERAC R E T 1ambda Fik A, FlA0 lambda r: (r[0], r[2]). A operator kg
T = ARG RS . attrgetter (). itemgetter () flmethodcaller (). W&H WIHET
— T ASRIBUR A F B R ) s

keyword argument -- YR8 2 Wargument .
lambda 1> §ilexpression ¥4 B FE 2 IR BRAL, FBA ALV HI PR E . 72 lambda pR £ 475K

lambda [parameters]: expression

LBYL “Jefif JGHkiR” mECais . X AR g 5 XS SAEREA T IR T A 4R 2 i e s A i B A5 4. 1k
Wb EAFP J5 b Ot e, HARR U R B £ £ 1R A
L2 LAMEET, LBYL il 8 “&F” Ml “BRER” Z I AR R K. B, DAL 1 £

key in mapping: return mappinglkey] A GEH THEMEEEVED J5 HABLTREM mapping F 2%
T key T A o X i) AT SE B E A EAFP J5 =R g o
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locale encoding -- ifi 75 X4k X 7£ Unix b, B2 LC_CTYPE if & X i) 4 i 4% X & ] DA &
locale.setlocale (locale.LC_CTYPE, new_locale) ﬂ%&ﬁ

£ Windows [, ‘B2 ANSIARIE T (FIUH: cp1252).
locale.getpreferredencoding (False) A #% [ RRBUE T XKiggmidtg =,
Python {ifi i filesystem encoding and error handler ¥ Unicode {8444 T35 HE SCF 44 22 TR e AT 5848k

list Python P —Ffisequence. BIRZ AN, (B RLIT HAE S T o8 m e85 2%, B ITR
(B S 4= R O(1)

list comprehension -- FIFfE A Ak B — A5 51 B Ir A B 4> 0 R I AR [ 45 R B R — M BB E .
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] HFEHK—1O0
#| 255 i B N b o BE GO B AR (0x.) B ER. Horbir PR R BER, R A g
range (256) HHIITA TR AT

loader -- MRS ATTMBRIIIX SR . BAIE X440 load_module () Bk, MEkgsiis h—1finder
R, S0 PEP 302, X}Tabstract base class R] 2, importlib.abc.Loader,

magic method -- FEAR Jiik special method fAEIE X [R] XA

mapping -- Wit —FPSCRME RS A R IF S T Mapping 3 MutableMapping i E AT HLE L2
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JCPRIEEIRIY sys.meta_path WIERTIR B finder. JCHEARE R ES Hpath entry finders
A KRB IR

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JUJ —Fp FH FRIERHE, o VAR RFEBAERYER, TR ATHEZ LR =155
FHRNEA R IS R T AR R R 5 B 4R A BRIASE B . Python 4R 5 2 ACTET 1] DAY
BHE ST, KEBaHPAGEATTEZXATH, HYTFEHIA;, JoInT B U HE A ok

Z. ENEPIHTIC R HE, BMER LA IRETROE . KR, DALMY 25 .
HZEHS AL,

method -- Jjik TEASNFE LAY RREL . QERAE BRI SLBI— AN BRI, R 2 R BT S AE N
HEE— A argument GRE &N self). . function Mnested scope.

method resolution order -- Jj PARMTIBUY: 5 FEMHT I3k 2 e 7 440 N 26 2 MO SE ST I A U« 5
# Python 2.3 Jy VAMRHT T TR 2.3 M2 Python MEHTALHT FILA 65 VARY NG

module X5 /2 Python I —FpH A o AR A BT a2 25 0], AIEL & 4R Python Xf 42 . itk
] idimporting FAERE N F] Python H1,

55 Wpackage.

module spec -- BEYRUAE — > a2 250, oA S TR R R AR, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- WEXF G TSR R AT DATEH id () PRFrEE RO TSR IBE. 5316 S Wimmutable.,

named tuple -- JL# 08 RiE “HA 04 W HTALMOR B ocdl, FHHHH R IR5 1 CRIE R 2 PR E
PRI EE . XA B S IE T RES A AR -

HENERMET AL, 04 time.localtime () Ml os.stat () WIREIME. 7 —461 1%

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 .

{0, —Fh Al A TR Ek 3 9 A0 5 00 iy Python module, MR B, f 2 EA _ path_ &MY Python
[T

%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 -- Jt AR RES BUAR)—FP Lt 12 & 4835, AIHE—ANimport path HHEE RAFHL .
path-like object -- B FERR R N FK DU RGEBAAMI G BRI G LR — D FR IR str 8
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 J§5E 2" MYZESCHHE . —> PEP wiije— it S0k, JiI>f1 Python HIXARALE L, stk
—~ Python [T HRRE B HHE FE RS . PEP I 24 S (HORSf 1) B AR AR AL T4 BURF P I B E R
PEP WA N3 HH T2 SRR I Wik DR 5 RSB A B R A6 25T Python YL R S
SO NS . PEP BFEEA SHEAEA K ATRE S, AR AR 2 I ARIC A SR
%1, 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 —DUARUS D BEIIAFR, R BB 42 Rt b b SO 2E . bR
BN “BAET, MHRE I PEP 3155, X T i R RERIE, REAIRSXRATR—E

>>> 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 VB XPRHE N G5 HECE . 25— DXRE5IHTHEI ST, B Be o TR wore
T IO Python fUR R BEIEH A A WL, (HEZCPython SLEUN— A KEEILR . sys Bz
T/~ getrefcount () B, FE/7 SR E AR IR E X R AT HITTAL

regular package -- { L LG A package, BIAEEH—4 __init_ .py XFHIH .
%2l namespace package.

_slots__ —FPEYESE NI A, Ol T 50 RS B S8 B 1S X R AR R S R4 A BRI
IIRGAT, BEEREHIARS, w2 AREAAEDRIE O TR, BIARFE AP AR, OF
HHEAP A RELH.

sequence —Ffirerable, B FFMLL _ getitem_ () FREE A ERM ARSI TR TR VI, I
T —AREFFKER _ len_ () k. WEMFHIZEALE 1ist, str. tuple filbytes., i
B dict W3 _ getitem () Fl__len_ (), EEHIANETHEHIETEY], FAHE &R
i AT B () immutable ST AFFEEL

collections.abc.Sequence IR R L EN T —PHEEFNZELD, BA __getitem () M
_len_ () ZANNIINT count (), index (), _ contains__ () fll __reversed_ (). SEH L
PR OB DA register () SRV

set comprehension -- &5 AL AEAS R P A B TR IR NS REAH— RN R BT .
results = {c for c in 'abracadabra' if c not in 'abc'} BAERFAEES (',
'd'r. BI A, B SF TS,

single dispatch -- ¥u53jR —Fifigeneric funciion 73 JRILA, HALBRET BAS U LB EF .

slice -- VI 5 HALE THEE sequence I—3Pr0IXI 4. YR @t 8 FAsbric k@@, 16 11 H4H
JIANLAE B TErErT, fltl variable_name[1:3:5]1. HF4ES (FR) FRCERNEREH slice Xt
%,

special method -- }#5% Jj ik — il Python [ AL, RS IEASFEBU AT 2 AR B ANAT N7 45 . X
T AR A PR AU R R L . PRI i SR S DA% 7k o i Ak
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statement -- {4y 15HRBTFE (—AMRED “B) WAL, — 2B AT AR expression BT
KEEFIGER, Bltnif, while B for,

strong reference -- 55 5| Jf| 7 Python [ C API 1, 585| H 238 AHA 51 H A IriA X L5 H . e
5| HEAES A Py _INCREF () SRIREGRS | H MAEM RS | A Al py_DECREF () RFENE .

Py_NewRef () PRERIHH TR —MXRAERG . EH, S7ER B ARG | 1R RS e %
5| FIE A Py_DECREF () RREC, DAREGT | At o

FHi& S fborrowed reference,

text encoding -- LA HESHE A, ¥E Python W, — P F f&F & — & Unicode 1t 15 & (F8 B & U+0000--
U+10FFFF). N TAHHEEH— D74, EFRERF I —h Ty,

B AFAFRIF IV A FAPINGAR N S, 10T )55 T B A P A HR R RS
ABFA R SCAFIE b, BRGNS HR A

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 57U pE— Python X4 @ TAH AR AFAKTSAREA —MZEA, BANEXT R, v RAHRE
B __class__ @k, dij2i@id type (obj) KIKHL.

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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i A

XA R Sphinx M reStructuredText JAE BT, Sphinx f&—~% AL FE Python SCEY I 4 5 1Y SCRY A A28 -

AR BIC TR IF S, AT AR5 2 587, IR Python 7 o WIS S A th BEk, 3 i
reporting-bugs T ARAIIT 25 . Fell Bl UL i |

SRV
* Fred L. Drake, Jr., J5iffy Python SR T HAEZ G55, ARZ SRZ A1
o T4 reStructuredText Fl Docutils 241 Docutils Wi H ;
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python T8y Rk

F 2%} Python 57, Python FRifEFERT Python SURYA TTHAIY A, B Python JEAAD 4 K ) Misc/ACKS {44
T ER A TR

477 Python +LE i AT, Python 45 T WG H: (649 TR WHAHAAT!
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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 =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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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 A SCRS ) V7 7T 3 5T PSF 4 T #4330

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 3.10.13 #y PSF #Fa]{iil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.13 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 3.10.13 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.10.13 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 3.10.13 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
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, 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 3.10.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON FFE A M5 1R

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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(22 30
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 ¥#Fo]tipil

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.

7. This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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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 FF PYTHON 0.9.0 = 1.2 fi§ CWI i a] il

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 3.10.13 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
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket HiHUfifl T getaddrinfo () fil getnameinfo () ZEREL, BN T WIDE i H F A [7) 5
SO https://www.wide.ad.jp/ .

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_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

Python/dtoa.c HEHE T C p%k dtoa Fl strtod, T C XURGEEEUEFI A A7 R Z [ 64, BEIRA: A H
David M. Gay 48 51044 4. B BiiZ SO AT FE https://web.archive.org/web/20220517033456/http://www.netlib.

org/fp/dtoa.c P, 7E 2009 4 3 J] 16 HAZZ 249 I hh ST HA 5 DA USRI Rl A= B

/****************************************************************

*

* The author of this software is David M. Gay.
*

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

*

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*************~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WEREAE RGP A, W hashlib, posix, ssl. crypt Bifliff] OpenSSL FERFE S MERE. ULAh, WEHT
Python f¥) Windows Fll macoS %% 827 1] Bt HE OpenSSL FERI#5 U1, By PAYE BbAR .51 i T OpenSSL 14 1] IEF)
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/)"

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. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N

(FTgksn)
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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).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

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.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

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)"

(Rt
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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.]

Lo I A T I S S N S

/

C.3.13 expat

BRI ——with-system-expat FLE THE, B pyexpat § ARG M5 expat PRI DAL B

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

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

audioop BT SoX T H i g771.c U AU A S l:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jlee@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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EFE
..., 131
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, 105
" (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, 113
function definition, 111
generator expression, 68
in assignment target list, 86
tuple display, 66
* (asterisk)

function definition, 112
import statement, 93

in assignment target list, 86
in expression lists, 83

in function calls,75
EHH,TT

function definition, 112
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, 113
identifier 1list,95
import statement, 92
in dictionary displays, 68
in target list, 86
parameter list, 111

slicing, 74
with statement, 101
/ (slash)
function definition, 112
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, 131
: (colon)
annotated variable, 88
compound statement, 98, 99, 101, 102, 111,
113
function annotations, 112
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, 33
for help in debugging using string
literals, 12
function definition, 111
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 i), 40
-> __add__ () (object 7 i%), 39
function annotations, 112 __aenter__ () (object 7 i%k), 44
> (greater) __aexit__ () (object 7 i%), 44
BEE TS __aiter_ () (object 75 i%), 44
>= __all__ (optional module attribute), 93
BEML, TS __and__ () (object 7 i¥), 39
>> __anext__ () (agen 7 i%), 72
TEMS, TS __anext__ () (object 7 i¥), 44
>>= __annotations__ (class attribute), 22
augmented assignment, 87 __annotations__ (function attribute), 20
>>> 131 __annotations__ (module attribute), 22
@ (ar) __await__ () (object 7 i%), 43
class definition, 113 __bases__ (class attribute), 22
function definition, 111 __bool__ () (object method), 37
BEL 7T __bool__ () (object 7 i%), 28
[1 (square brackets) __bytes__ () (object 7 i%), 26
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__cached_ ,58 __iadd__ () (object 7 i%), 40
__call__ () (object method), 76 __iand__ () (object 7 i%), 40
__call__ () (object 7 i%), 37 __ifloordiv__ () (object 7 i%), 40
___cause___ (exception attribute), 91 __ilshift__ () (object 7 i%), 40
__ceil_ () (object 7 i%), 40 __imatmul__ () (object 75 i%), 40
__class__ (instance attribute), 23 __imod__ () (object 75 i%k), 40
_ class__ (method cell), 34 __imul__ () (object 7 %), 40
__class___ (module attribute), 29 __index__ () (object 7 i%), 40
__class_getitem__ () (object 7% i%), 35 __init__ () (object % i%), 25
_ _classcell__ (class namespace entry), 34 __init_subclass__ () (object 7 i%), 32
__closure__ (function attribute), 20 __instancecheck__ () (class 7 i%), 35
__code___ (function attribute), 20 __int__ () (object % i%), 40
__complex__ () (object 7 i%), 40 __invert__ () (object 7 i%), 40
__contains__ () (object 7 i%), 39 __dor__ () (object 75 %), 40
__context__ (exception attribute), 91 __ipow__ () (object 75 i%), 40
_ _debug__, 89 __irshift__ () (object 7 i%), 40
__defaults__ (function attribute), 20 __isub__ () (object 7 i%), 40
__del__ () (object 7 i%x), 25 __iter_ () (object 7 i%), 38
__delattr__ () (object 7 i%k), 29 __itruediv__ () (object 7 i), 40
__delete__ () (object 7 %), 30 __ixor__ () (object 75 i%), 40
__delitem__ () (object 7 i%), 38 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 22 _le_ () (object 75 i%), 27
__dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object 7 i%), 37
__dict__ (module attribute), 22 __length_hint__ () (object 7 %), 38
_ dir__ (module attribute), 29 _ loader_ ,57
_dir__ () (object 7 i¥), 29 __1shift_ () (object % i%), 39
__divmod__ () (object 7ri%), 39 __1t_ () (object 7i¥),27
__doc__ (class attribute), 22 _ _main___
__doc__ (function attribute), 20 ik, 48,117
__doc__ (method attribute), 21 __matmul__ () (object 7 %), 39
__doc___ (module attribute), 22 _ _missing__ () (object 75 i%), 38
__enter__ () (object 75 i%), 41 __mod__ () (object 7% i%), 39
__eq__ () (object 7 i%), 27 __module__ (class attribute), 22
__exit__ () (object 7 i%), 41 __module__ (function attribute), 20
_ file_ ,58 _ _module___ (method attribute), 21
_ file__ (module attribute), 22 _mul__ () (object % i%), 39
_ float__ () (object 7 i%), 40 __name__, 57
_ _floor__ () (object 7 i%), 40 __name___ (class attribute), 22
__floordiv__ () (object 7 i%), 39 __name___ (function attribute), 20
__format__ () (object 7 i%), 26 __name___ (method attribute), 21
_ func__ (method attribute), 21 __name___ (module attribute), 22
___future_ ,135 __ne__ () (object 7 i%),27

future statement, 94 __neg__ () (object % i%), 40
__ge__ () (object 7 i%), 27 __new___ () (object 7 i%), 25
__get__ () (object 7 %), 30 __next__ () (generator 75 i%), 70
__getattr__ (module attribute), 29 __or__ () (object % i%), 39
__getattr__ () (object 7 i%), 28 _ package__ ,57
_ _getattribute__ () (object 7 i%), 28 __path__,57
__getitem__ () (mapping object method), 25 __pos___ () (object 75 i%), 40
__getitem__ () (object 7 i%), 38 __pow___() (object 75 i%), 39
__globals__ (function attribute), 20 __prepare__ (metaclass method), 34
_ gt__ () (object 7 i%), 27 __radd__ () (object 7 i%), 39
__hash__ () (object 7y i%), 27 __rand__ () (object 7y i%), 39

%51 169



The Python Language Reference, A4 %5 3.10.13

__rdivmod__ () (object 7 i%), 39
__repr__ () (object 7 i¥), 26
__reversed__ () (object 7 %), 38
__rfloordiv__ () (object 7 i%), 39
_ _rlshift__ () (object 7 i%), 39
__rmatmul__ () (object 7 i%), 39
__rmod__ () (object 7 i%), 39
_rmul__ () (object 7 i%), 39
__ror__ () (object 75 %), 39
__round__ () (object 75 i%), 40
__rpow__ () (object 7 i%), 39
_ _rrshift__ () (object 7 i%), 39
__rshift__ () (object 7 i%), 39
__rsub__ () (object 7 i%), 39
__rtruediv__ () (object 7 i%), 39
__rxor__ () (object 7 i%), 39
__self__ (method attribute), 21
__set__ () (object % i%), 30
__set_name__ () (object 7 i%), 32
__setattr__ () (object 7 i%), 29
_ setitem__ () (object 75 i%), 38
__slots_ ,141
_ spec__,57
__str__ () (object 7 %), 26
__sub___ () (object 7 %), 39
__subclasscheck__ () (class 7 i%), 35
__traceback___ (exception attribute), 90
__truediv__ () (object 7 i%), 39
__trunc__ () (object 7 i%), 40
__xor___() (object 75 %), 39
{} (curly brackets)
dictionary expression, 68
in formatted string literal, 12
set expression, 68
| (vertical bar)
mH A, T8
‘ =

augmented assignment, 87

assert, 88

async def, 114

async for, 114

async with, 115

break, 92, 98, 100

class, 113

continue, 92, 98, 100

def, 111

del, 26, 89

for, 92, 98

global, 89,95

if, 98

import, 22, 92

match, 102

nonlocal, 95

pass, 89

raise, 90

return, 90, 100

try, 24,99

while, 92, 98

with, 41, 101

yield, 90
EHF

% (percent), 77

& (ampersand), 78

* (asterisk), 77

** 76

/ (slash), 77

/7,77

< (less), 78

<<, 78

<=,78

1=,78

> (greater), 78
>=,78

>>, 78

@ (at), 77

~ (tilde) ~ (caret), 78
BEF,T6 | (vertical bar), 78
B4k ~ (tilde), 76
AssertionError, 89 and, 81
AttributeError, 73 in, 81
GeneratorExit, 70, 72 is, 81
ImportError, 92 is not, 81
NameError, 66 not, 81
StopAsyncIteration, 72 not in, 81
StopIteration, 70, 90 or, 81
TypeError, 76
ValueError, 78 A
ZeroDivisionError, 77 abs
FHEE EVE & #, 40
PYTHONHASHSEED, 28 abstract base class —- & #¥%, 131
iE A aclose () (agen 7 i%), 72
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addition, 77
and
bitwise, 78
BHAE, 81
annotated
assignment, 88
annotation —- 4§, 131
annotations
function, 112
anonymous
function, 82
argument
call semantics, 74
function, 20
function definition, 111
argument -- £#, 131
arithmetic
conversion, 65
operation, binary, 77
operation, unary, 76
array
R, 19
as
except clause, 99
import statement, 92
match statement, 102
Xx85,92,99, 101, 102
with statement, 101

AS pattern, OR pattern, capture
pattern, wildcard pattern, 105

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, 22

class instance attribute, 23

slicing, 87
statement, 19, 86
subscription, 87
target list, 86
assignment expression, 81
async
KETF, 114
async def
B4, 114

async for

in comprehensions, 67
EA, 114
async with
B4, 115
asynchronous context manager —- ﬁiiﬁ,t
TXEEE, 132
asynchronous generator
asynchronous iterator, 21
function, 21
asynchronous generator -- ¢354 &£, 132
asynchronous generator iterator —-- =
F A KB RE, 132
asynchronous iterable -- R # 7 #% K4 £,
132
asynchronous iterator -- R#H#4RE, 132
asynchronous—-generator

&, 72
athrow () (agen 7 i%), 72
atom, 66

attribute, 18
assignment, 86
assignment, class, 22
assignment, class instance, 23
class, 22
class instance, 23
deletion, 89
generic special, 18
reference, 73
special, 18

attribute —- &M, 132

AttributeError
B4k, 73

augmented
assignment, 87

await
in comprehensions, 67
X8EF,76,114

awaitable -- H&fEx%£,132

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 132
binary
arithmetic operation, 77
bitwise operation, 78
binary file —— 34| U, 132
binary literal, 14
binding
global name, 95
name, 47, 86, 92,93, 111, 113
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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
X%, 19
borrowed reference —-- f&A\F|H, 132
break
iE 4], 92,98, 100
built-in
method, 22
built-in function
call,75
&£, 21,75
built-in method
call, 75
T4, 22,75
builtins
B, 117
byte, 19
bytearray, 19
bytecode, 23
bytecode -- F ¥, 133

bytes, 19
B & & %, 26
bytes literal, 10
bytes-like object —-- F¥ Est4£, 133
C
c, 11
language, 18, 19, 21, 78
call, 74

built-in function, 75
built-in method, 75
class instance, 76
class object, 22,75
function, 20, 75
instance, 37,76
method, 75
procedure, 85

XHEF, 102
case block, 104
C-contiguous, 133
chaining

comparisons, 78

exception, 91
character, 19, 73
chr

[EE &%, 19
class, 133

attribute, 22

attribute assignment, 22

body, 34

constructor, 25

definition, 90, 113

instance, 23

name, 113

t4,22,75,113

&4, 113
class instance

attribute, 23

attribute assignment, 23

call, 76

T4, 22,23,76
class object

call, 22,75
class variable -- X4 &, 133
clause, 97
clear () (frame 7 i%), 24
close () (coroutine 7 i%), 43
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_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23

user—defined function, 75 code
callable block, 47
T4, 20, 74 code object, 23
callable —— T AX %, 133 coercion -- FB#| XA %, 133
callback -- [Hif, 133 comma, 66
case trailing, 83
match, 102 command line, 117
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comment, 6

comparison, 78

comparisons, 27
chaining, 78

compile

B E & %, 95
complex

number, 19

[B)E & %k, 40

%, 19
complex literal, 14
complex number —-- &%, 133
compound

statement, 97
comprehensions, 67
dictionary, 68
list, 67
set, 68
Conditional
expression, 81
conditional
expression, 82
constant, 10
constructor
class, 25
container, 18, 22
context manager, 41

context manager —- T X&H&E, 133

context variable —-- FTFXZ#&,133
contiguous —- #4133
continue
iE 4], 92,98, 100
conversion

arithmetic, 65

string, 26, 85
coroutine, 43, 69

function, 21
coroutine -- H4E, 133

coroutine function -- R &%, 133

CPython, 133

D

dangling

else, 98
data, 17

type, 18

type, immutable, 66
datum, 68
dbm.gnu

R, 20
dbm.ndbm

HR, 20
debugging

assertions, 88

decimal literal, 14

decorator —— XM, 134
DEDENT token, 7,98
def

A, 111
default

parameter value, 111
definition

class, 90,113
function, 90, 111
del
iE 4], 26, 89
deletion
attribute, 89
target, 89
target list, 89
delimiters, 16
descriptor —- R, 134
destructor, 26, 86
dictionary
comprehensions, 68
display, 68
4,20, 22,27, 68,73, 87
dictionary -- 4, 134

dictionary comprehension -- ¥ # 3 & &,

134

dictionary view -- FHAE, 134
display

dictionary, 68

list, 67

set, 68
division, 77
divmod

[EE & %, 39
docstring, 113
docstring —- XHFEHFE, 134
documentation string, 23
duck-typing -- ®F KA 134

E

e
in numeric literal, 14
EAFP, 134
elif
XHF, 08
Ellipsis
X%, 18
else
conditional expression, 82
dangling, 98
X4 5,92,98100

empty
list, 67
tuple, 19, 66
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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), 24
except
XEF, 99
exception, 49, 90
chaining, 91
handler, 24
raising, 90
exception handler, 49
exclusive
or, 78
exec
& & %, 95
execution
frame, 47,113
restricted, 49
stack, 24
execution model, 47
expression, 65
Conditional, 81
conditional, 82
generator, 68
lambda, 82, 112
list, 83,85
statement, 85
yield, 69
expression —— F}ik#, 134
extension
module, 18
extension module -- ¥ EHH, 134

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —- f-F#E#,134
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f__code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_lineno (frame attribute), 24
f_locals (frame attribute), 23
f_trace (frame attribute), 24
f_trace_1lines (frame attribute), 24

f_trace_opcodes (frame attribute), 24
False, 19

file object -- XX %,134

file-like object -- X#£Ex%£, 135
filesystem encoding and error handler

= XBRRFEESREERNLEGR, 135

finalizer, 26
finally
X4, 90, 92,99, 100
find_spec
finder, 54
finder, 53
find_spec, 54
finder —-- #H#H &, 135

float

[EE & %, 40
floating point
number, 19
HE, 19
floating point literal, 4
floor division -- @ FEUERE, 135

for

in comprehensions, 67

% 4,92,98

form

lambda, 82
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 133

frame

execution, 47,113

£, 23

free

variable, 48

from

import statement, 47,93
XxH#F, 69,92
yield from expression, 69
frozenset
X%, 20
fstring, 12
f-string, 12
function
annotations, 112
anonymous, 82
argument, 20
call, 20,75
call,user—-defined, 75
definition, 90, 111
generator, 69, 90
name, 111
user—-defined, 20
4., 20,21,75,111
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function —-— ¥, 135
function annotation -- F#ARE, 135
future

statement, 94

G

garbage collection, 17
garbage collection —- Hrdf [y, 135
generator, 135
expression, 68
function, 21, 69, 90
iterator, 21,90
£, 23, 68,70
generator —--— Ak #, 135
generator expression, 136
generator expression -- 4 g #Exi%E R, 136
generator iterator -- 4 &% R E, 136
GeneratorExit
B4, 70, 72
generic
special attribute, 18
generic function —-- XA ¥, 136
generic type -- %, 136
GIL, 136
global
name binding, 95
namespace, 20

& 4], 89, 95
global interpreter lock —- 4 & @B 24,
136
grammar, 4
grouping, 7
guard, 104
F{
handle an exception, 49
handler
exception, 24
hash
)& & %, 27

hash character, 6
hash-based pyc —— ®EFW%B&HH pyc, 136
hashable, 68
hashable -- TW%, 136
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, 136
if
conditional expression, 82
in comprehensions, 67
xXHF, 102
E A4, 98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
&, 19
immutable
immutable
immutable
M, 19
immutable types
subclassing, 25
import
hooks, 54
B4, 22,92
import hooks, 54
import machinery, 51
import path -- & A%4%, 136
importer -- B A%, 136
ImportError
Blsh, 92
importing —- & A, 136

in

—— AW %, 136
object, 17
sequence

XH#F, 98

& HAF, 81
inclusive

or, 78
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 113
input, 118
instance

call, 37,76

class, 23

T4, 22,23,76
int

[EE & %, 40
integer, 19

representation, 19

&, 18
integer literal, 14
interactive -- X &, 137
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interactive mode, 117
internal type,?23
interpolated string literal, 12
interpreted —— @B, 137
interpreter, 117
interpreter shutdown —- @EHEXH, 137
inversion, 76
invocation, 20
io

i, 23
irrefutable case block, 104
is

B HAF, 81
is not

BHA, 81
item

sequence, 73

string, 73
item selection, 19
iterable

unpacking, 83
iterable —-- H#H R4, 137
iterator —- # R &, 137

J

in numeric literal, 15
Java

language, 19

K

key, 68

key function —— # &, 137
key/datum pair, 68

keyword, 9

keyword argument -- Xx#F 5%, 137

L

lambda, 137

expression, 82,112

form, 82
language

c, 18,19, 21,78

Java, 19
last_traceback (in module sys), 24
LBYL, 137
leading whitespace,7
len

[EE % %, 19, 20, 37
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5

list, 138
assignment, target, 86
comprehensions, 67
deletion target, 89
display, 67
empty, 67
expression, 83, 85
target, 86, 98
Xt 4,19,67,73,74,87
list comprehension -- %|%k#f &=, 138
literal, 10, 66
loader, 53
loader —-— fn##, 138
locale encoding -- #EE K EH %A, 138
logical line,5
loop
statement, 92, 98
loop control

target, 92
magic
method, 138

magic method —- JEAR ¥k, 138
makefile () (socket method), 23
mangling
name, 66
mapping
¥4, 20, 23,73, 87
mapping —— BEAf, 138
match
case, 102
iE A7, 102
matrix multiplication, 77
membership
test, 81
meta
hooks, 54
meta hooks, 54
meta path finder -- TLERZEH %, 138
metaclass, 33
metaclass -- 2%, 138
metaclass hint, 33
method
built-in, 22
call, 75
magic, 138
special, 141
user—defined, 21
t4,21,22,75
method -- ¥4, 138
method resolution order -- 7 3 M # IR 7,
138

minus, 76
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module, 138
extension, 18
importing, 92
namespace, 22
£,22,73

module spec, 53

module spec -- #HHHA, 138

modulo, 77

MRO, 138

multiplication, 77

mutable
t4.,19, 86, 87

mutable —— F L Xt £, 138

mutable object, 17

mutable sequence

£, 19
N

name, 8, 47, 66
binding, 47, 86,92,93, 111, 113
binding, global, 95
class, 113
function, 111
mangling, 66
rebinding, 86
unbinding, 89
named expression, 81
named tuple -- A4 54,138
NameError
B4k, 66
NameError (built-in exception), 48
names
private, 66
namespace, 47
global, 20
module, 22
package, 53
namespace —-- 44 =, 139
namespace package —-— @ % X |d4, 139
negation, 76
nested scope —— #®E/EHH, 139
new-style class -- #H A%, 139
NEWLINE token,5, 98
None
*t4, 18, 85
nonlocal
EA, 95
not
& HAF, 81
not in
B HAF, 81
notation,4
NotImplemented

4,18

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 —— Xt#%,139
object.__match_args_ (HEE %), 41
object.__slots_ (HE %E&), 31
octal literal, 14
open
& &%, 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, 25
precedence, 83
ternary, 82
operators, 15
or
bitwise, 78
exclusive, 78
inclusive, 78
= HAF, 81
ord
[EE &%, 19
order
evaluation, 83
output, 85
standard, 85
overloading
operator, 25

F)

package, 52
namespace, 53
portion, 53
regular, 52
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parameter
call semantics, 74
function definition, 111
value, default, 111
parameter —— H#%, 139
parenthesized form, 66
parser, 5
pass
P& 4], 89
path
hooks, 54
path based finder, 59
path based finder —-- ETERAWERKE, 140
path entry —— B#&EA O, 140
path entry finder —-- HB#ZA\ B0 &# &, 140
path entry hook -- BENH4F, 140
path hooks, 54

path-like object —-- BZEXT%, 140
pattern matching, 102
PEP, 140
physical line,5,6,11
plus, 76
popen () (in module os), 23
portion
package, 53
portion —— #i4-, 140
positional argument —-— L& 5%, 140
pow
[EE &%, 39, 40
power
operation, 76
precedence
operator, 83
primary, 72
print
[F)E & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 66
procedure
call, 85
program, 117
provisional API -- # % API, 140
provisional package -- # EM, 140

Python 3000, 140
Python #EHEN
PEP 1, 140
PEP 8,79
PEP 236,9%
PEP 238,135
PEP 252,30
PEP 255,70
PEP 278,142

PEP 302,51, 63,135,138
PEP 308,82

PEP 318,113

PEP 328,63

PEP 338,63

PEP 342,70

PEP 343,41,102,133
PEP 362,132, 140

PEP 366,57,63

PEP 380,70

PEP 411, 140

PEP 414,10

PEP 420,51, 53,58, 63, 135, 139, 140
PEP 443,136

PEP 448,68,75,83

PEP 451,63, 135

PEP 483,136

PEP 484, 35,88, 112, 131, 135, 136, 142, 143

PEP 492,43,70, 115,132,133

PEP 4098, 14,134

PEP 5109, 140

PEP 525,70, 132

PEP 526,188,112, 131, 143

PEP 530,67

PEP 560, 33, 37

PEP 562,30

PEP 563,94, 112

PEP 570,112

PEP 572,68, 82,106

PEP 585, 136

PEP 614,111,113

PEP 617,119

PEP 634,41,103, 111

PEP 636,103,111

PEP 3104,95

PEP 3107, 112

PEP 3115,34,113

PEP 3116, 142

PEP 311935

PEP 3120,5

PEP 3129,113

PEP 3131,8

PEP 3132,87

PEP 3135,34

PEP 3147,58

PEP 3155, 141
PYTHONHASHSEED, 28
Pythonic, 140
PYTHONPATH, 60

Q

qualified name -- [RZE 4, 141
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R

raw string literal, 10
r"
raw string literal, 10
raise
E A4, 90
raise an exception,49
raising
exception, 90
range
B & &%, 99
raw string, 10
rebinding
name, 86
reference
attribute, 73
reference count —-- B|f##, 141
reference counting, 17
regular
package, 52
regular package —— H# A, 141
relative
import, 93
repr
[EE & %, 85
repr () (built-in function)
__repr___ () (object method), 26
representation
integer, 19
reserved word, 9
restricted
execution, 49
return
& 47, 90, 100
round

[F1E & 4, 41
S

scope, 47, 48
send () (coroutine 7 i%), 43
send () (generator 7 %), 70
sequence, 141
item, 73
*#£,19,23,73,74, 81, 87,98
set
comprehensions, 68
display, 68
T &, 20, 68
set comprehension —— £4#ER, 141
set type
X £, 19
shifting
operation, 78

simple
statement, 85
single dispatch —-- HE4K, 141
singleton
tuple, 19
slice, 74
B E &%, 24
X%, 38
slice —- 14,141
slicing, 19,74
assignment, 87
soft keyword,9
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 141
special method —-- %% 7, 141
stack
execution, 24

trace, 24
standard
output, 85

Standard C, 11
standard input, 117
start (slice object attribute), 24, 74
statement
assignment, 19, 86
assignment, annotated, 88
assignment, augmented, 87
compound, 97
expression, 85
future, 94
loop, 92,98
simple, 85
statement —— &4, 142
statement grouping, 7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 74
stop (slice object attribute), 24, 74
StopAsynclteration
BIsh, 72
StopIteration
148, 70, 90
string
__format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 85
formatted literal, 12
immutable sequences, 19
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interpolated literal, 12
item, 73
4,73, 74
string literal, 10
strong reference —- #&E|/, 142
subclassing
immutable types,25
subscription, 19, 20, 73
assignment, 87
subtraction, 77

suite, 97
syntax, 4
Sy

s

Ik, 100, 117
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 54
sys.modules, 53
sys.path, 60
sys.path_hooks, 60
sys.path_importer_cache, 60
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 49

T

tab, 7
target, 86

deletion, 89

list, 86,98

list assignment, 86

list,deletion, 89

loop control, 92
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 49
ternary

operator, 82
test

identity, 81

membership, 81
text encoding —— X AZHEHR, 142
text file —— SUAX, 142

comma, 83

triple-quoted string —— ZB|EF {5 E, 142

triple—-quoted string, 10
True, 19
try
iE 4], 24,99
tuple
empty, 19, 66
singleton, 19
x4, 19,73,74, 83
type, 18, 142
data, 18
hierarchy, 18
immutable data, 66
L& &%, 17, 33
type alias -- XA B4, 142

type hint —- XA FM#H, 142
type of an object, 17
TypeError

Bish, 76
types, internal,?23
U
u'

string literal, 10

string literal, 10
unary

arithmetic operation, 76

bitwise operation, 76
unbinding

name, 89
UnboundLocalError, 48
Unicode, 19
Unicode Consortium, 10

universal newlines —-— i Jf#4T, 142

UNIX, 117
unpacking
dictionary, 68
in function calls, 75
iterable, 83
unreachable object, 17
unrecognized escape sequence, |1
user—-defined
function, 20
function call, 75

throw () (coroutine 7 %), 43 method, 21
throw () (generator 7 %), 70 user—defined function
token, 5 £, 20,75,111
trace user—-defined method
stack, 24 4,21
traceback
%t 4., 24, 90, 100 Vv
trailing value
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default parameter, 111
value of an object, 17
ValueError

Blsh, 78
values

writing, 85
variable

free, 48
variable annotation —-- ZEARE, 142
[FE & #

abs, 40

bytes, 26

chr, 19

compile, 95

complex, 40

divmod, 39

eval, 95,118

exec, 95

float, 40

hash, 27

id, 17

int, 40

len, 19, 20, 37

open, 23

ord, 19

pow, 39, 40

print, 26

range, 99

repr, 85

round, 41

slice, 24

type, 17,33
XEF

as, 92,99, 101, 102

async, 114

await, 76, 114

case, 102

elif, 98

else, 92,98100

except, 99

finally, 90,92, 99, 100

from, 69, 92

if, 102

in, 98

yield, 69
&, 139
virtual environment -- EWIIE, 143
virtual machine -— JE##l, 143
xR

asynchronous—generator, 72

Boolean, 19

built-in function, 21,75

built-in method, 22,75

callable, 20, 74

W

class, 22,75,113

class instance,22,23,76
complex, 19

dictionary, 20, 22,27, 68, 73, 87
Ellipsis, I8

floating point, 19
frame, 23

frozenset, 20

function, 20, 21, 75, 111
generator, 23, 68, 70
immutable, 19

immutable sequence, 19
instance, 22, 23,76
integer, 18

list, 19,67,73,74,87
mapping, 20, 23, 73, 87
method, 21, 22,75

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, 19

slice, 38

string, 73,74

traceback, 24, 90, 100
tuple, 19, 73, 74, 83
user—-defined function, 20,75, 111
user—defined method, 21

walrus operator, 81
while

TS

E 4,92, 98
_ main__ ,48,117
array, 19
builtins, 117
dbm. gnu, 20
dbm . ndbm, 20
io,23

sys, 100, 117

Windows, 117
with

&4, 41,101

writing

X

XOor

values, 85

bitwise, 78
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yield
examples, 70
expression, 69
KT, 69
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Zen of Python -- Python z##,143
ZeroDivisionError
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