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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

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

FRAT o AR I BE (S SCRO T AR UL SE 2 B, (A e al— 2l S, I, SRRk B EIE H

RESEASIX 03 SCRYAE Python HURTSKBL—ild, WFA TR ZE HATAI, Kb ERARMMSAFE] AT AR

VEH o MAET—J7TH , WRARIELE S Python F HAR 7 AT JC %08 7 e GO RS U, VRV % REASAEIX

%%?EMOW%W%ﬁﬁﬁﬁﬁ%EEEﬁ%%X,mﬁ%ﬁ%%%ﬁﬁﬁaﬁi~%mjﬁﬁﬁ—é
FE LA -)

TEWE 5 275 SO LN AL 2 B SC LA R ARG Y —— B SCBURT R A A A, A [e] — 3 5 A H A S B vl fiE
AR 730 MiAESS—J5T8, CPython Jef5- 3" {2 {# ] 1) Python SZHH (SR HAt — L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y HSE By S BB BRI PR, RS R BIAEIE SC
AN 2Bk R — LB TR Y SE R

A A Python SCBHARIA —LE N ELAIRMERYEIER . AH S HY SR AT 2 L library-index 5| . DEA BRI AAE
B e, ARBTG5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIEAZIG R i) Iz 9RGH, (H LA — S8 A S B AU ok Ul S B 5 [ )
R S5 B
CPython iXJef5 /it B FFE4EH Y Python SCBL, DA CIEEMG . Bkl s hdl BAE LA -

Jython L), Java i 25475 19 Python SCBL. LSBT DL Tava WG — A &, S04 00T A 01 20
Java K SCHRMIN o AR TR EE 25 EAE V517 Jython [M 3

Python for NET [ 5C81 55 PR i H T CPython SE8l, {HJ&J& T .NET $647 . H I H AT PAG| ANET £/E, &
8)]5E 34 &2 Brian Lloyd, A8 T f#i¥% v /0 Python for NET 21,

IronPython % —-~.NET it Python 32¥l, AN[ET Python.NET, iX2—/4 G IL (523 Python S23, H&¥F

Python {UT EL#:45 P 0. NET BT 4. (05402 24 4 €13 Jython [y Jim Hugunin. 4 TR 1%
B, #Z&F IronPython W,



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.

DA bk e S AR T BEAE R LT T 5 U225 SO P iR A P 22 5%, SRS T AR Python SURSTE
MFFERE . WHEHENS AT, PAREE IR IETE S A S A MR AR T 2 1 AR AR 1Y

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 JGERFANILEA 1c_letter AINKIZ, 1M lc_letter NZ(ERHA
'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 =4 mi 5 2 P PR I EFRR TR E (F) X
1Y AL B RS ASCIL A7l ZREES (<. . . >) FEEAR B N AR X T BT e AT YRR CHd s RImTpA
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. 4}t


https://pypy.org/

CHAPTER 2

RS

Python F2)J7 i AF A7 25 B2, H ARSI 2 3972 07 B AFIL. A GRRNE A s BRI SCR
D ZE R

Python FHEIU AR SCAL ) Unicode UYL AP I T-45 E I SCPRRYZbS , BIAh UTF-8, 10l PEP
3120, JESCHAREfRIGES, fill’k SyntaxError.

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE J 4530 R A AT . 00 R ARIB AT, RdE % 38 NEWLINE (B0, 524154
ST TR o AR S IAR ATHHERN, oA 7 47 T AL T

2.1.2 Y817

WA R — PR, BATRFANA L. SRR Al AR AR E - S T4 1174 - Unix ASCIT 4%
LF (#47). Windows ASCII F45 /541 CRLF (a4 4ef7). 5i:Z7 Macintosh ASCII F#4F CR  ([n]%). A8
FET5, XSRS TENTH . I AZ R AR A T a4 145 .

Hu*ft{\ Python I}, & A Python API [{) A% 74558 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. YER, PR RTAFR T, RAEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python JHIZK 45— 55 —AFMIVERILILIEMIFAR coding [=:1\s* ([~\w.1+) R, 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 INRTHPIER, JEAL, b SCRFNTT B

’# vim: fileencoding=<encoding—-name>

3X /2 Bram Moolenaar [t VIM AT HIE .

A SRS PR I, BRIA R AD R UTE-8. At AR SO 1 745 UTF-8 F A5 54575 (b ' \xe £ \xbb\xbf "),
Rt AR A UTF-8 (X /& Microsoft /Y] notepad S5 84 S FAIE ) .

WP T b A% 2, G AR 2 4 FRab e Python WY (2 UL standard-encodings) . £ i X 2 BT
TIARIAE ST, AP FIE. 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

Bt ATHHE T R RS TS R IO R R AT . W HHBEA T2 34 NEWLINE JEAF.
SRR L RAPEERT (T30, R SH R

6 Chapter 2. i#@;Z9#
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2.1.7 =AT

S8R, BT, My, R AT 22 (MR NEWLINE JEAF) o S AL ATE )
i, 25 FATI AL BT AT I&W SKAH - FTEIFEA (REPL) (RSS2 [l B e AR Reds
H S AREEAT (RIES SRR ) HERSTE AT,

2.1.8 4gi#

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

RS (NALRA) W — 2NN, giiE kg B802 AR (5 Unix EIIAREE—20 . B4
E[52 %ﬁ%m BREBE TIZATH A Z IR . GG RFH T T 2178 D RABH L2 Jiny 28 A AF
e ipiid ) =3/

PSSR I RAF N S AR AT i g my, PR S E 5 ISR ¢, ™= A R — B R O R B 3 1R 4
JZI, Mifih/) TabError,

PR RATEBIW] : 25T IR UNIX -5 SO de A SRR, 520 E SO E IR I B R AT ST . 7350
WIFER, AR GH e S R H R g2

FTEEHTUATRE, GEE TR R AT . e TURFAEA T 8 23 AT N A AL B AR R SC (B, mTRE S
BT RERENE)

HELATIA 4 IR A HE 5 2 A INDENT 71 DEDENT 845, BEHAAIT .

PO —A7H, SERIEA—AEE, ZBEAIPRER. AR ZRENRZTHFZE M. 502
AT ST I Z R SR DU THORE . QSRR SE, WAL TR B T2 g0, ISP AT, I

A2 Ji—~ INDENT JEAF. WRFATRHREAR, W & S 2 EREE . —; b m T 290 A 80l
ﬂ%ﬁ%%égﬁ%*ﬁﬁﬁiﬁ—ﬁﬁmmmT%ﬁoi@*%,&¢%%%ﬁ¢k?%%ﬁﬁi&*@
DEDENT 4

NHIH) Python AR E R Bl AR IERS, HETRA

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, fMTas AT DARBIRT =500 ARG — MR A s R — return r MgERETEIADLAC
MR R BR A AR 2R )




The Python Language Reference, (I 3.10.16

2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . BIERAT . AR AR AT AT IRTEAT . ST IE AT e
HARFETERF, HTEMZE AR (B, ab @—DEAF, ab MZMANER).

2.2 HipRAF

X NEWLINE. INDENT. DEDENT 4}, ifF #iR4F . %4EF . FEA. & F4. 2 RRASE8. 08 (8
REATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE " SCHERE, SANAERL, BURRKW PR A R A
VS| 2

2.3 FRIRFHXEF

FRRAF (AN &4Rk) AYTavE e LUl .
Python FRIFAFIYA)3%E LT Unicode FRUEF; UAX-31, FFMAT F30E X4tk 5&ek: #0 PEP 3131

5 Python 2.x —#£, ¥£ ASCILJERIP (U+0001..U+007F), HRHARPFFFEFHN: KANEFER AR 2, TRIZ% _
LB 0 & o9, (HARBELABITITL.

Python 3.0 5| A T ASCII ZAMYHE ZF4F (1S5 PEP 3131) . iXEEFELF4rFfTH unicodedata b
1) Unicode “F4F 454 2 LA o

PRIRAFRIR B IR S, 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 ZE51IR5 1) & X
o Lu- REFH):
o LI-/NEFEE
o Lt- il K555
o Lm - BIFF 71
o Lo - HAth
o NI- FHRHFE
o Mn - JEZEARR
o Mc- &3 HbRA
o Nd - IR
o Pc- JEFERR R
« Other_ID_Start - t PropList.txt 5& LI BAFAFHIZ, T 53
o Other_ID_Continue - [7] I

8 Chapter 2. i#@;Z9#

<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 RAF R W A TR 2K NFKC; B e Ay LA 2 36T NFKC.,

Unicode 4.1 " fir 8 ] F 19 F% 10 F 52 &F 26 WL itk HTML 3¢ {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

2.3.1 X5

DN RRBE AR E, BBk 24, AT . SRS A S B th i 5e &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 JBUHTIA.

IR E R E R SO R . BT 3k %42 F . match, case Ml _ SR iRFFERT R P 15 )
AH ) R SR B AR T R B E X, BRI R A E MR AR E R R, A R AETEAF A s i

VERE T, EATRENS SHRGADLI— R, RN RRAR S 1 match, case Ml _ MR IRAFAFREY
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 iFRNTRIN case Bz, _ B—AMkokit s, BRR@RT.
TEMZ A, R HAMREER 2 G —YOREM SRR E SR B (B5 print P8R EYT
fifT builtins ffk,)
Eﬁ@ﬂﬁ,_%*ﬁﬁﬂﬁﬁraﬁﬁﬁﬁm%ﬁ%WﬁW%ﬁ,@ﬁﬂmm$%%%%%%%2

fE: _ W T EEEEA SR L gettext B,
EIEEEN K TTH A .

__*_ RGUEXMARR, EHEFFRA dunder” o ok SE4 BRI ARRES MO SC I (RUAEARERE ) E . BUA RSE
E AP RINEIRTE I AT 787 i & A% SFEA . Python RRMAS il SCEZ I FR . AL
T, EFTARIGEN _x AFRRSCRIRE, E#RTRE S EUCE R R IR

_* RRLA B FR. R, RN —FNEATERES, DA RIRA () A Bk I8 e
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
b2 T B YRS R R P TR SR s ARSI 28 Ak P BRIA UTF-8; %
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,

FATHRFIEHZ A "o 8 "B AR bytes BB, ANRIM str BSLfl; FATH HAE S
ASCI “FAF; FAHRBIER T4 T 128 I, A% LR .

FAFER R RAR T AMBIZE "o 80 'R, BN REFHE, FIAFFR IR AT SRR CFAF, AN dT
B R, L, JBURTATHRANEE ' \U" HI "\u' . 5 Python 2.x [ Ji4fi unicode FHI{E#:AEA ], Python
3x BIEASCR Tur AA.

3.3 BOBTIA: B R 7 e JIZR, 2 't 19 .

3.3 OB 3CHF unicode FIHIfE (u'value') RS, fijfk Python 2.x il 3.x AT PR M 4L TAE.
PETL PEP 414,

HIZEH "€ B F AR A X FAF % WA T Faa. £ ulg e A, HARS b
s orur BEML PG, RTRAGE I EAAAR ST, (R REGE A S A B THI L

10 Chapter 2. i#@;Z9#

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

®BYFY | 88 [Elfi

\<newline> | 2% S RHL S HATHF )

\\ ST ()

\ ! HEls (1)

\" A5l (")

\a ASCIL 1§ (BEL)

\b ASCILERF (BS)

\f ASCII #: 5145 (FF)

\n ASCII #4145 (LF)

\r ASCII [ %445 (CR)

\t ASCIL K-l #4F (TAB)

\v ASCII T B f 255 (VT)

\ooo INIETIER 000 FAF (2,4)

\xhh T SHERIEL hh FAF (3.4)

TR T AL 7 -
EXF5 2B [/
\N{name } Unicode #(#& 24 4 name 745 | (5)
\uxxxx 16 {57+ 7N BEHE oo B AL AT (6)
\Uxxxxxxxx | 32 16 FEFIE oooooox I 74 | (7)
[Efi -

(1) FTRATFEAT RIS — A SR oK Z I A T4+

>>> '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 BFEMA, AR SR A R . 554 $ TR, X
K S DA S B 4 Unicode 246,

(5) 3.3 WSS A TXF A4 B F
(6) WK 4 A7 HEHIERY .
(7) AT Unicode 45, Wik 8 AN iEHI%hg .

5 CHRERIR, TR ORI AT BLUSREOR B, B, 4 b 28 RARG RAH. (BT, A7
WA s Oysint, Eam e R R, ) 8, EF R TmEN, FAR T mE s
(e SO 8 Ja T TR R % 73

& SyntaxWarning, fZASHUCNA 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 A4 BRI A HAR SRR ER S B, PRS0, SR a8 E. L, "hello”
‘world' T "helloworld". WIRERHERAMT, BINHHCTHHS NE MIT, 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 BUBTIA.

X F A F AR fstring @ARFET ' £ B F RIS TAFR T XM PR A A ST, R
PA {3 AR A, Hb A s (e U2 w i, AR U AT e I E @ A IS A TR AE ) 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>

RAEHES {0 B B AR, B S AN AT R R AL P . BEAESES " (" ARiCPA
Python FIEATF LB 7B . ERBAEMET S =", ATEREE, RN EREEASOR SR (]
ﬂ:ﬁﬂfiii Bl Ja IS L ARC IR B BT DMER S ' 2 IS U IRT . BT B AR IS
"rONGRE.

TR I EY, RIBWAEEE S 35S g5 M Python FiksUEA—f¢, (B LR FEIHITT . A
AW S0 Lambda AR(EFGAX < = DAUR A FHFE-ShRE; Bkl L ST (Filn, =
SIS, AR ETER TR TN, SNERARINT, A FREAORE,
3.7 iU B 4#: Python 3.7 VAR, PAMSEBl MG, A AV T v ii{ERA A i await Rk 5H
Frasync for ThIHHET.

TR EES = i, Wi NAEREFRASCAR, = L SREZR. Wil A T AR R e S

R, K= JERERE . BOASRERSUE, = BOAR AR repr () o fiEE ARSI, BUATRN %
B st (), BRAEFEI TR TE e .

12 Chapter 2. i#@;Z9#
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38 WUHTIA: 45 ="

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

SRS AR format () Hle MEUEHIRF I 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

R AKX AR AVF R AL, 5B R

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

RS AHLIONL, a1 MR

>>> 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, TRUFATH FIEMRE, RS TFAFRPLHEIM RN str. format () .

244 YEFEE
BT HEA =R B I A AT (S SEBOm s B A
HE, BETHEEASERS: Shptb, -1 SRR h—Ius 88— M L AW,

245 BER5@EE
OB T ST

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"]1 digit)* | "O"+ (["_"] "O")~*
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 = "o"r..."7"

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 -
%%7%TOM%,+ﬁﬂﬁ?%%%$ﬁﬁﬁ§c%ﬁEPwaQWZﬁﬁ%%CﬁﬁAﬁﬂ?ﬁﬁﬁ
e

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

3.6 U AE: LE SCRAETIEY, I TH g 41807

14 Chapter 2. &ES#F
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246 BANTEE
R A SR

floatnumber pointfloat | exponentfloat
pointfloat = [digitpart] fraction | digitpart "."

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

fraction = "." digitpart

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

R, BT, BEONR R DA 10 A EE. BN, 077e010 REIARY, FORMBUES 77e10 M. iF
SR TE Y SCRRE IR T R ARSI R I S R R e AT

PP R E R BN -

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

3.6 MU AE: BLESCRAETIEY, T RIZn 4807

24.7 EHFEIE
M BT B AIVE G AR

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

R T {E AR S 0.0 MAZRL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,
TR INESE, B (3+45) o BEF RGN :

’3.14j 10.3 1073 .00173 1e10073 3.14e-1073 3.14_15_933

25 BHEHF

BEAW TR

+ - * *x / // B ¢
<< >> & | A ~ -

< > <= >= == 1=

2.6 ERTT

PAR AR TEIR o o P A :

( ) [ ] { }

’ 7 @ = >

+= -= "= - /= a= o=

&= = ~= >>= < * k=

25 BEF 15
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AT A TP RO R R IE . = SR R B IGAT o S5l @ NI R A EAT . ]
O RRAT, BRI A TIZ A

PATR ASCIL FAF HARFIA S L, XAk Mrds 7 s 28 50

’v n # \

PATR ASCIL P45 A I T Python. AEFAFH FIH{EBERESMEHII, KFEIEMR A :

16 Chapter 2. i#@;Z9#
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iR R

31 MR, EHS5ARE

*F %.J2 Python FOMBRIAIIAR . Python T 7 i i B Jdidlt i th et G sont G2 m) K AR FR . (AR 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 B {4l : 7& CPython W', id(x) WLEAFHL x B NAFHIHBAE .

X GR IR P X R I SRR IR (B M2 A KIEIRIE? ) I HE T R gl GEAYIUE
type () BRI — I AFRIGE A WREXS). ST, — DRI R RWR 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 SEBLSLIR [SCE SEBA  DE,  I SERT T A A GO 2 R R

CPython ¥¢{EAME: CPython H il AT (AIik) SEABAG M IGFMEEREBIR AT RO 5, SRR )
[ Ef S R TESCHE R CR 2), AES BRAUE RIS (3 R BR T | SSr3 . TH AR g ARLERIAY SCRY 17 ARG ] 42 fh 2R
IR AR A B o A SE A A RI94T 07720, CPython BAT Ty At T Rk A . AN EEAHAN 1] 35 i X
SSL R LSS (I AR 24 02 5 2 3¢ P SO«

VR BN SC B R BRI BE W] BB IE G O T SO X G ARERATH o iE 2T Rl t ry..except’
TEAHE S 5 R AT RE O R QARFFAFT o

AR SN BEIRAT U, BIAFTIF SRR 1 o 2400 G/ o B [l YA IR i 8 Bt B 3% S ke
i, AR TR O AR AR A, XX GUA L 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 EZBEOLT, MIRIE—DAGRER, FRAV2HEIr SR 2 HgS; H2,
BIATRIE— AR TEVERS, WG B A SR RS . B, PR — A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RPN RAT NN LT FrA 7. Fo X AR RS A S AR SRR A2 850 XAl 2828
A, SAFHHTE Rz S ER AT ek ] B AEAH [ B B X R A5, TR Al AR R BOR BEE e A FuvF
e BIEa = 1; b = 1 ZJ5, a Ml AEESIERFE—MEA XS, BATEAS, XHT A
W, HRfEc = [1; d = [1ZJ, cfldRIEXTERP AR, BMEEEassE. (FdEEc = d =
[] R [F] — X RIRAE L ¢ Fl d.)

3.2 FREXBERREH

PATR 72 Python WIS . I AT (RARSLHI & DA C, Java s AT 5 40 5) W] PAE SCHZ 2L, K
KA Python TTRESATE Z YR AL (BIANA BREL. WUy B AU 45 55) , A il R AU E#T 2l
BRI B -

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

None A HA—FIRE. &—RABER RN R, W EREE N EY R None Y. EWFZHILT
EBNARFRE(E, BRI R BE Y R HCRF R 9] None, B IREHE N .

NotImplemented It 28 2 A — Fh BUfE. 2 — > B A % E I 50 X 5. B X 40 A 4 R
NotImplemented Vi, H{E 75 v M 4= & HOBE 7 ¥ QR 5K B 48 5 o B0 4% 3 7 1O B0 DU 7 3% ] 3%
Ho (RS R R A E AT gk S s e MR 8. ) BN BB 1 2R

2 A i W implementing-the-arithmetic-operations .

3.9 MBS VE T R IE Not Tmplemented B FH . ERT H TSR N B, (HRH N
& DeprecationWarning. BE¥EARFRA Python A H5| & TypeError.

Ellipsis BLIA A —FUE. R&—MRA AR RIS, W GELTHEE .- .. NESFRELLipsis
Vill. BREBRENE.

numbers . Number XIS 87 FIEHAIH, I SufE N ABTATANA A E R B R m 4R . By
SRR AERY; — BANE A AN TS . Python H 87 24 AR Ak KB s, Atz iR
THEH T IR Tk,

BrR TR FRRIEN, B__repr_ () Ml__str_ () BH, BANFEEEME:
o ENTRAMIECETEE, LA TN, R4 B R E T4
o TR STER BRI DL R 10 BEHI .
o FERMER, B/ANBURRTTREAFAEM AR 2L, FEARBERR
o REMF, B/GSETTRIAAEMRNTZIN, FAXPER.
o IEFUS A AR R UER SRR .
Python [X 73R4 . 77 S BUERIZ 40
numbers . Integral HRXFRIIRES: PREEE AT (I ERR 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. g%y
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MsR%Y (bool) M HXIHRFIREHE(H False Fl True. A3 False Fil True [HAYTE XIS EME
TRA G0 A/REBR BB TIA, PIAREAE S R0 G BT A 0 AR T4 fE 0 Al 1
BISME DL R A TERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBERIR HUE H 82 e B 0708 B AR S M A 12 I i £ BB AR o

numbers .Real (float) IS5 L RALES I RORE B 7 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T2 BIPLASZEAS (PAJL C 5% Java SEPY). Python RN SCHREBUNE BEVE MBI SORE A 8 5 I PR il 2
FIE A FRER A N AFIE AL, (HX S YA M T7E Python H i FH X2 A SR A O JE T8, Rl
A P S PR S BT A% S AR R 4

numbers .Complex (complex) IRt 4: PA—RHLES 2 RO 17 s 5ok 8 S EUE . A 07 S50
BEF R U R . — AN EBUE z 9SSR o LR 2. real Al z. imag KR
.

51 BB R IR AR BB N RS A RGPS, WERAL Len () AL —NEAI A H R . 24—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8 a B4 H i i 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

A LF ISR F =4 step” EZH” PRUIA™ ali: k] W a PRESAx WITAKH, x

=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

‘i (String) “FAFHR 2 H 3 Unicode W {7 FME AL 751 . BUETEREIZE U+0000 - U+10FFFF
Z NG T3 A AR 4R B i ] . Python B4 char 288U (2 B 408 i AN Air
FRR—ANEER 1 TR SR . WERE ord () APRF— M0 47 8 205440 BUE
JEHIFE 0 - 10FFFF ZWIEEE chr () APRF— D HUEERTE 0 - 10FFFF 2 YRR
oK 1 IR N FAFEXS ., str.encode () A PAME 45 E 1 U i8R0 str %
ik bytes, 1 bytes.decode () WINTPARE FH RS2 PR S5 i ffAt 4 .

Jel — e A H AT AR AT Python X5, A& WA EDA_E 4% H A C 4L il 12570 F i 2k
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

T TIPSR AN, PR A 8 AT, DAUETEHE 0 <=x <256
AR RR R . A A FIE (BN o' abe ) RN EY bytes () #iE e nl PR Q5 1Y
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

List (#p51) ZIFRA 4 H AT UL Python X152, 4138 th I 7 #5568 H g5/ R 243K
A B GEREAUEKEE 0 50 1 AF R TCTH G RRIRIN . )

TR FRAN SRR T IR AL A N E R bytearray () MsEasRAIE. BT
AR (PRI AN AT A ), AR T R L SR (i 3 D AN BEER-5 AN T2 HY) bytes
R

YIRS array 4T AESMY AT AL FSIERURB], collections Mibtbi2anlt.

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HREATPEE, B HNEREL Len O 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

B PRI AR S A2
Py WIXR IR ALES . ENTTE N ER set (O W18, I HAIEZ 5T DAE ki

frigde, B add o .

HEHRA WG AOR AT G . BN N ER frozenset () WiE#REIH . HT frozenset X}

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

RN G RN IMEERT IR G RIIN LR . W TR a (k] AIEBUS a REFERT 108 k 195
H XA PAERBA P, Ml Vs de 1 IHAR E bR, WEREL Len () ALK EI— LS HE)
FHEL

AT — i AL A R 20
T IS RIOR ) LR ARG A R RS G AV SR EZE AU B 5 51 R

TS AN A IR | i R AR X G G S AT PR, P T ) L S B S
SRR A AR RF— 2k . VR 07 SR B0 1E S OB EE RO : A SR A B AR 4% (314
1A L. 0) WA KR RG H— A 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 $2E THSMIBURRERB], collections LR ANIL.

3.7 i 7 Python 3.6 it 2 i P M A AR B 48 AF . 7E CPython 3.6 Hili AMF 2R E, (2
TXTE 24 e 24 A — A S A1 I AR B 7 5 R

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

J e SCeR B e SCREION G alii i R R0 SORGIEE (B3 X0 3% /NI o BB IR ff iy —4

SR, AP us s RS R BT E LES 8% 2.

IR

1 2E

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

__name__ ZRE AR s

__qualname___ ZERELR ) qualified name. "E
3.3 UGBTI

—module _ Ve B RN 2, VR None. Dk

_defaults HEABIMENSEEASEUE A R ocdH, Wtz | /5
BAA BB None.,

—_code__ FOR GG I R BRI AR X4 e

“globals | MHPRRECT A B RTINS — s R | FL
Jrifin 4 A5 1A .

—dict__ 1124 43 0] SCRe ) BR AR 1 e

—closure__ None (A 5% s AL AT 28 S 1 90 1 Foci el A K JER
cell contents JEMERIERE LT

__annotations__ | WEESIRENT M. FHRNESIESH, MARRME T 5
"return' WA TR EMEARYE . A 5 Q60 e v B
£(5 8., 1%} annotations-howto,

aetaults | (g R SRMENTIL o

KR I3HRA " Writable” fJE 1 35 A0 AR 262

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&Mk. X ATHUT AR KA KB E B ITHIE

A KRR BUE S BUME BT AMHACED I R P52 0. 2 00F SO0 RSB fifiid . ce11 2R24M]
PATE types B

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

ROk R E i __self  RIHIMRAL, _ func_ MBS _ doc_ NITIANISC
(5 __func__._ doc_ fEMMFD; __name_ SHUFVEAFR (45 __func__._ name_ fEH
ME); __module_ SAUFIRFTIEBIRIIAFR, BOA 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], IS4 EXNG . T ER _ func_ JEMEELR ORI BREL
POE-

2l i IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRFG __self  JEMk
NGFEAL, H_ func_ JRUCHEITEN RN F R B R .

WAL IERT 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” SEH” SEfr 42
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

MR RB — Nl vield 4] (Wyield i% o) F97) BB RGN £ R 35 Bdc. KRR
BAEGOR I, B2 IR [l —A> 0] PARAT 1% o8 KA iterator XF 52 8 MR UARIY iterator.
_next__ () IEHFERXADHRBE— HsTR BN vield HARME—E. 245K EIR
frreturn IFAISEIAREAR BN, F55]% stopIteration St HiZEARFEIA BT 0]
MEELGHIARRE.

PhFEe%y (i async der R U BRENEC T VR EIPR N WAz 80 AR R ELE R FH IF £ 0k (]
—A~coroutine W%, BRI REHFravait XA async with fllasync for &M, IS
WA H —5,

SR RE i async defr RE SR T vield iAW REE HIEBFR A 75 £ 3 4
RFER R BAERR R, KR [8l—A~asynchronous iterator ¥4, ZME ] {fEasync for i)k
HRIAT R EIA
RHAREERISNaiterator._anext_ )7 ¥R Bl —Aawaitable, % 5 £ ¥ ¥ 48 27 1
PATEHBIMEH yield P24 —MME. YERBPATRI S W return EHA S RECR BRI, FFo51k
StopAsyncIteration I H bk A EAE =AM EE G REE.

BB N e O GO X T C R A SR B B s B B A9 Len () Ml math.sin ()
(math J&—PARifE N BRI WERASUERMIER d C ke, Frkny s
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__doc__ /@R SR EAFE, IR EEA W None; __name_ @RI AFR; __self W&
A None (BILF—4%H); _module_ 2T EEIRIAFR, WHREA NN None,

W IERASEER RN ERBIN S —FIER, RAEEEE T —MMEA C BRE N G4 ikt
WIS WEITER— /2 alist.append (), HAtalist F—PFNENS . FEIRH
H RRRA HEIEYE _ self SWRN alist FIARCHINTSR

RO HNS . XX RIE 2 HEEH B pn <17, (HRWATAEEH_ new_ () 1Y
AR, HHMSHSEHRG __new_ (), FFHEEEEN T, WaEBss  inic () 3k
WIHEAL BT SEM8 . to initialize the new instance.

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

Bigll Bid g Python fURS I BEA ML T, hF AN A% B8, Himpore WA)AGE M, =03

importlib.import_module () FINE K __import__ () FRECKEHH. BIXN L AAHFE
XS S A g A5 ) GRS BRI __globals__ JEMEGI AT . JEMES | HPEE
Pz dh R, Hliim. < M4 F m.__dict_ ["x"]. BHGAEE T HIH BRI
X5 (FARIHR L SE G A TR EE) .

JEMERE S EH @A A T, fliim.x = 1 %R T m.__dict_ ["x"] = 1.
B X (F15) Bk

__name__ BURIIZFK.

__doc__ BURISURFAFR, WA None.

__file  WOMBBEHRPTX NSO RR, IR E M SCIEINBI G X T R LA 1
BB file  JEPERTRERERARNT, BIANBIHSHEERBIRS H Y C B, XM
BN e o) |2 I S O R e S S 0] R

__annotations__ & 7E M B IR PHOAT I 0 SR R AR B9 T L. A K B

__annotations__ W fESLZEE, 152 ¥ annotations-howto,
FRRE RS E M __dict_ SHPAFHNT R FIR IR A 44 2 ]

CPython T4l : 1§ CPython i BEAHL P HUAYIEE | UBLER BITAE R A 7 SRy S P L, B
TR M TE SN T I o ARG L PO RE, W] AR 12 7 AR RS BOR 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 S 8] o KIS S U ONTE I T ML R AR, B0 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 . XM EIAAR M C3 I AT, RIGEAEAE B0 8 AR S5 R 2 R AR Bk AR T 3]
— LRSS BB R FFIEAAYAT . A7 5K Python 1] C3 MRO [ W] AL AL A7 2.3 HUAA Y STRY

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

YRS (B4 N O K77 A DRIFEX G, ERFAy—A4> _self_ JBIEN CHY
TR R . BHET A NFST AR, B IRH S IR RITEPR AR 5. I
__dict__ Fr & NAESMRBUR R AT S/ i & —,

KB E SRR T, (RS ER RN T
FERZ AT (L _E30) A=A — 25 (IR 30).
Rk JE
__name__ RIHFK.
__module_ ZE UM FR.
_dict__ WEEmMmAE T,
__bases__ fFERMICH, WENHEERS R P HLEEHT .
__doc__ RMSCRITATH, Q2RARE NN None,

22
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__annotations__ f & 7E KK AT W R YL WL 452 W M. A XA

__annotations_  WHE{ESLE, 12 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  JEPEHEINZSEHI. HESIHEMIIT AN RMAPE; 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_ WA, WRRRBIEELE, MMNRTENRAA__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_ HEMETFHL; _ class_ NSEBIXF R

1O X5 (3Br XM BR) file object Frm—AFTFFRISCIE. 5 2Ry K] SR 8 S5 42 open ()
BHEE, VA os.popen (), os. fdopen () Al socket ¥4/ makefile () Jrik GARTHEMH M Le ™ f
L BT LA Ho At BR BB V)

sys.stdin, sys.stdout fl sys.stderr KYIIRMLAXT R T EREAAR IR A . i Hh AN B DRI SO
X5 EATARS 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 XF IR 3% A 5 % 49 il AT Python {URY,  BFRbyrecode. XA XH G BREONH 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 ).

FRIR H i JEPE: co_name 5 H T REA: co_argeount AL ESEW BAE (HIE (RO E
SR A OB Z40); co_posonlyargeount NAXBRAE SEME R (BHEHA RIMER
ZH); co_kwonlyargcount AU FR K HFSENEE (WA BIAMENZ40; co_nlocals
Ay R B 1) R R AR B A (35 2 %0); co_varnames Sh— AN R AR B 44 BRI T 41
(B84 HEAE B Rl D, co_cellvars i— A& 4 i 2 ek £ 5| ) ey iR A48 e 44 FR i oo 4
co_freevars J—MMUE& HHERAHAICA; co_code H—ANFERFHLIELSFHMNFLF
W1, co_consts H—MEEFAT I B FE B CH; co_names SH—AM &S BT H
I PRI TG, co_filename NP5 A T 7ER) SCF44; co_firstlineno NEREHITHIAT
F; co_lnotab N—NFELAFH, HA gl TN B R & BT S BT GRS IR 10 IR
gﬁﬁ%); co_stacksize NERMIR K/, co_flags H— %L, Hrbgmtd TSI 24
LR o

PAR 2R T co_flags BIbRENLE L AREEH *argument s 1EERLZATEHERNL
EHSE, W 0x04 (iR E; WERREUEN **keywords VAR ZATEEEN K BFSH, W
0x08 {#IE; WIRKETE AR, W 0x20 (g E.

KHEEFERH (from _ future_ import division) Hf#if] co_flags P EIREN K F5EH
AT G i 75 e AR 8 AR A SR pR B3 ) et AR By R PE R 0x2000 3 7EFE
FLi%) Python i A s A 0x10 F1 0x1000 {37,

co_flags HHA AT AR EE A PN

WER AR G TR — D REL, co_consts HREE—IRF 2 RN SCRY AR R, Ans A e U

None,

WX R WO RFR AT EATATRE BRI R (LR 30), S b TR Bk ek 4L
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FEIRI R m M £_back NET—HERW G E), W2 HEICZHERRDINN None; £_code
et R AT AR XS £_1locals T AERAMAS mAY 7, £ globals M F&EKRES
A d, £ builtins HTFERNE (BH) B £_lasti BHIEHTES GX BRI 407345
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 S F 4 B8 (3
TR . EEENHEB TS ME A - XA DA R £_trace_lines ik False 34k
Ji

BRI +T st il i ff £_trace_opcodes BN True KAVFHEIRAEMIR I E. 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

f_lineno MMM HIITS - FEiX B 5 A —A MR B R 5L P9 Bk 4% 1 35 2 A1 (DUH T | IR 2
i) . AR P PAIE B A f_lineno SEH—A> Jump Aiyd (R E R —1E4).

x g SR — Ak

frame.clear ()
W s R WA A AR A B 5 . T ARz miE T AR, AR
SERLe XA BT AT B R RIS | (B 448k — A 7 R LI E 2 S5 D)

WARZWA B EAE AT, W£5]% RuntimeError
3.4 JGBImA.

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

dE M types.TracebackType R HIA]H: .

PR R R 5, U AR ARSI TE R IFI, SHERE R IT IZ G 24 i 1] 3
2 WA NI R A BRI, BEREA R R . (B Wy 54—, ) &
ER sys.exc_info () FriREIICAIRYEE =00, PARFTHIZRA R __traceback _ JEPEH
R

MRS O] B AR, ARIRER S (CARIFHIME ) B ASRMERT IR WA RS AL T 2 HA
o, BWA{EHN sys.last_traceback XHFEH.

X5 A [T 5, D e e 0 X6 5 0 A0 T 3 R i i Y A A 5 4% th_next JE PRI A 5E
AR IR

Rk L@ PE: tb_frame $8 M Y4 HZEH AT th_lineno 45 A4 RH IIENIT 5
tbh_lasti frnHAEIES . WIS SFH AT BCA TERL except F/A]E A finally F/A)f) cry ilh) 9,
(B30T G A T Rl Je 4 2 WT g S AH B IO 2 A T 5 AN ]

il tb_frame 5| &% —A> HilZE{: object .__getattr_ , MfiFS% ob3 fl "tb_frame",
FRIRI T @ th_next NARIREEHI T — 29 GEAELKAESFERIW), WWREA T ZHNN
None,

3.7 WA [nl G S BRAE RT PAGE FH Python 15 2 sCHBSEFI1E , A SEBI) th_next JEPERT PABE
HH

PN RR VIR MG RIIR__getitem () TREPTREMIA . X R B N ER slice ()

PRECR A

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

RN R Trik:

slice.indices (self, length)

BT IR — D BB BRY length F1 ALY R X G 1 2] length 4 5E K ERY 2% H 751 I 1)

24
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SRR AE R AT o o HCaR [ml{E S =SB ZH Y e s X 28R S ) Y start il
stop G5 VA K step AAH . ZRT[5 BR A B SR 4 B85 T MR U AR — By O AR 2L

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 NE R staticmethod () SR EAIHE.

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 () HrE#RRANE

3.3 HHRIGEBR

— RN DA 3o 7 SCHATRRIR A PRI 7 80 S8 B P R SRR R A SRR T R A (BN S A B3 s H
5Y1)5) « XJ2 Python LBl i& HAF EHRMI N, AVFREANI AL E B 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, FEBCAE SGE YT AR R ZAX AT AN B FRF

5l &— 1R GEE N AttributeError B TypeError),

FF— IR BN None FORX W BT . BN, WR—A1HHF__iter () Wl None, NIZLK
BRATTERE, BT HEGE iter () ¥51%—A 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 SRR R i) NodeList %11, )

3.3.1 EXEH

object.__new__ (cls[, ] )
P I AR —A> cls RIFISLG . new () 2— PRSI (BN RBIE MR A T2 b s )
BRI R EOT BRSNS 8. HRNSB AW BE N SR RIRA T ) .
__new__ () BYIRIEMER AN G5B GRS 2 cls 152 01) .

WA SE I 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 ()
JEFFLA __init_ (self[, ...1) MERPEGEFM, Hl self fisiflim Hp S B 5 il %
X RS B A o

W new () AKIRE—A cls B9£6), WIFFSEFIF__init () FHERASHINT
__new__ () WHMFETZ AR RTAEZRA T8 (10 int, str 3 tuple) & HSLHIEEDRE . BHE S
1E B 58 ST gl R DA E 2R A AR

object.__init__(self[,...])
P Gl new_ () BAIEZ G, REVIHEZRIA . S SEIBLLIMERREANSE
. —AHERWMPA_ init () F¥E, WHIRAENIRURMAE _ inic () FEE, #miEx
HoE FH & DARR AR S0 L 2 ) IE BRI 4R AL s BlAN: super () .__init_ ([args...]).

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

2__hash__ (), __iter_ (), __reversed_ () A_ contains__ () JIEA LA ERIRALHE; HAth 4251 % TypeError,
{EH] BEHOME None Ja TR vl & F X 52 BT R R X —
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object._ _del_ (self)
TESLIG R SR o XA AL TR OREY) o R EEHA_ del () ik,
T IRA IR ANRANA del () 5k, Wb AR A & AR ORSE B B2 A8 20 1Y IE AR I

_del_ () FIEATDA (EAHERED @ i G — RSB 5 | ARSI A . XN R £ £ .
__del () REAEE ARG BN PR A2t BRSSO E R 4TI CPython SEELR
SR

LIREARE A SO N TIRTFAERIR SR __del__ () Jriks

fE: del x HFAEEMM x.__del () — HIHFSH x WEIHTHEDN—, MEHNKTE < #9511
RGeSl

CPython L AN : — 51 HIFEER ] PARLIEX SR 5 T ROAE . FEXAMEEL T, PRERREAR o e 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 & .

hz%:
gc B SOk .

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

e _del () WAERRESEMGTHEDN, G0k A ERARORT, R del () HE
AR AR AE R, TR R RERL, PHIVEIRC oI el () TshIgf
FT AR

o del_ () MIDATEMERERS R BOBAT. B, EFREUIHNERAZR (5 HAB)
AT HEC WM R ek None. Python 2 Rl el BRI 4% Bk DA BAAS T Rl e T Sk i) 42 Jey 28
TN R M JR A s R CORN A o e R AR BT, XA B T PR A BB
TE__del () JFIEROA AR AT o

object._ repr_ _ (self)
H repr () WE R DA —DXFRI B FAFERRR. WURARE, XM RN AE R
Python ik, ABHLH R EH# A AMRIRUERN XS (REAE S5 . WERXATTRE, W R FTE
A <...some useful description...> WFEHF. REELT ZE—PDFFFENL., WER—
FENT __repr_ () BREN __str__ (), WIETREZRMILHIN HRIER" FAFRFRIRETd a0
H__repr ().

W EEFEH A TR, PR ER RN A S FEEE BB G R EE
object.__str__ (self)

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

Wk Sobject. _repr () BIARRSET _str_ () TR B —AFHF R Python ik :
AT RAGE 5207 {3 B HE R A R
WEZRA object g LIMBHIASLM M object . repr (),
object._ bytes_  (self)
i 1d bytes P A — X RINFATERFRIR . XMW IZRE—4> bytes X4

object.__format__ (self, format_spec)
T format () WEEREL ¥R, 4% XILF ¢ F @ L BSRIEPAK str. format () J &I PALE AL
AR AEL” FAFREIR . format_spec ZHRCAH G IR GEIURA 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 -

2% formatspec | EFR AR AL TEIR A o
IR AR — N FHFHRRT R o
3.4 RS object ARBHY _ format  JrEURAE AMEMIESFAF, $2591% A TypeError,

object.__gt__ (self, other

object.__ge_  (self, other
DA IXSEPHRN “F I ik B EA S AR N R AR x<y WH x.__1t__(y) . x<=y
PWHx.__le (v).x==yillx. _eq (y).x!=yWMx._ne (y).x>yHx._ gt (y).
x>=y Jifll x._ge__ (y)

WRIEE S BT A MM SERL, & RO ¥E B 2R [BlEABIX} 42 Not Implemented. 4 fBR A,
N LR 45k ] False B True., ANidshr FaxXSe)yyEn] DUR EEE(E, HInE gz B 25
FFARAEAW (FanfER 1 £ 1540 4544), Python 2XF iR [MHETE ] bool () PAHE L5 R A HIL K.

BN T, object Mt H is KM _eq (), IH7E B 458 N R AE R M
NotImplemented: True if x is y else NotImplemented. ¥ T_ ne (), BRIASFHIE
% eq () HWEREU, BRIEL RN NotImplemented., K iaBEAFZ [ A HAMBRE X &
SCERIASEIL; BN, (x<y or x==y) NEIFAEKRE x<=y. ERIFPRZE 4L RHF8AE, 3

%% functools.total_ordering ().

AR __hash__ () WHIKBLE, TAFEIET SCRF B E CHEBGEA n]E T S i hashable Xt 4R vk
PR — L

XS IR XSRS ERA (FELEASHAR LR BB IS B ER ) w1t ()
Mgt () HRAXMBWRS, _1e () F_ge_ () HRAXMBWRS:, M_eq () Fl_ne_ ()
MREATH RS WA ER RN, BABAERE B A R A B ) 3 T
B, MRS A B E RO S s, A5 MR Je e B A B BB i . B TR S5

object._ _hash__ (self)
i N E KA hash O P DA IS A SERY A EA T, IR T IR AR R R B0 FE set . frozenset DA
Jedict. __hash__ () MWiZk[al—DREEL . PG HUREAS SAH [F] e ds W ME— Rk & 1 B A A R 1
WA WA RIES S IR R TR A IR, RIRFEAITE N —AJedi
WO AIEE . B

3.7 iS4 object . format_  (x, '') MFEZEMRT str(x) MAFRE format (str(x), '").
object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq  (self, other)
object._ _ne__ (self, other)
( )
)

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

#iE: hash () &M—PMXFEEXH__hash_ () FIEREEFEB N Py_ssize_t B/, 8
AT 64 RiFEA 8 FAT, XF 32 fiANEN 4 FAY . MR NRIN__hash_ () WIHEAREL KNG
P EE AT AR, RS A A S R A S . B — K TR B YR python -c

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

WR—ARBEHEEL _eq () Tk, WABWMAWNZE XL __hash__ () #A4F; WREE X
T__eq () HEAEN__hash__ (), WIHSLGRATHME R ZHERZH . R4
SELT WA RIFLINT __eq () Ik, WERWZEI__hash_ (), W Nhashable Z RSB
SRR AR A AL (AR RIS A E A ENE, B O TR AT ) -
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e CZRBAT A __eq () FMl__hash__ () i HRAENSEAMNSE (ACBRI) HEDE
AHE, HH x.__hash_ () 2RE—AEUPEPAAR x == v FNEKRE x is y H hash (x)
== hash(y).

—ANRURERT _eq () HEAHEN __hash__ () MRFH__hash__ () FasXHih None., 24
—NRI__hash__ () J7¥ih None W, AZZEIASEHIRAE— T 2R B G F (B E A 5 | &
TypeError, HEYEKM isinstance (obj, collections.abc.Hashable) WgiiERaHH 5 R
YN0 8

WR—ADEBT__eq () WEFEAEKALEN__hash__ () LB, WABHESTEE _ hash__
= <ParentClass>._ hash__ REAHEHERESS.

WR—ADRHEE_ eq () WRTERRMA R, WNZERE LPEE __hash_ = None,—
ANAENLT__hash_ () PANERHET| &% TypeError 2544 isinstance (obj, collections.
abc.Hashable) Ji AR I PTG AT 42

W ZEBRAIEBLT, str Fl bytes W4 M__hash_ () {ESMH— AR BRI BEYLE <. BA
BAE 5l Python HERE th & RAFAA , (HEATRELE EIBTHY Python [ 2 A AT Tl i 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 AR BRAIEX MIF AR Sy (Tl HETE 32 (71 64 {7
Hz ERA—E)

2 F] PYTHONHASHSEED,

3.3 MU A BANE R A BEPLAL o

object._ bool__ (self)
R I T ¥ DA S B LB I DA S N L bool () #:AE; iZiR Il False B( True, WIRAKE LI
¥k, MEERIFFM__T1en () FHAEHRBIFEBE AR ZHMAE N E. R DRBEARE
X den_ () WAEN __bool () MAHFTALBIEEMAE R .

3.3.2 BE LB
AT PAE SCRAr koK F R SR BBIEDT (x.name B6EHT . MRS ) A9 R4S S

object._ _getattr__ (self, name)
N EPEVIR A K AttributeError MR PR (WEERWM__getattribute () I
T name AN jg— LB EIES self B X AWM JEIEM S| A T AttributeError; & &XT name
PR __get_ () W5IK T AttributeError), MyENY4iRE (FKREIW) BEHEAESET 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
AewiE A, Bk getattribute () BB E5]| 47T AttributeError. WHE
WM e (R EN ) B HEEEE S & —4 AttributeError [, iy TG 7 & A ) TO R %
W, S Y 3% 5 2 VA R A (] 44 PR 6 2 O VA Ok U 1) B i 5 B AR AT J@ %, BN object.

__getattribute__ (self, name),
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WEE]: 5 YELEAE S o 4 T B PN T eR B e b R ) A 4 SR A O T A R AR R T YR AT B ek
Bhid. S0 LS,

5| & — #HitF {1 object.__getattr_, PS4l 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, BNIZWEA RS WEZET¥E, Bl object.

_ _setattr_ (self, name, value),

Bl k—A Bt} object .__setattr__, MIHiZ%( obJ, name, value.,

object._ _delattr__ (self, name)
FWUT_ setattr () HEAEN 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]

FERAAR __getattr_ Ml __dir_ iBWHHISR A e ONBHE R TTH . BEERN __getattr_ B
BN U EZ A, KA — MRS, IRETE RG] % —14> AttributeError, HIfiHT
EHEHkRlobject . _getattribute () RIEBIFR PRI JEM:, W __getattr SFEBR
E"J{E_dict_ gk, RHEBIRET %4 AttributeError, {IRFLH], ©EPABMER 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 B TR (R E BB SRE) , TR i _ class_ BYEBREEN
—/~ 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

ME): & B getattr FHRKEMIRE __class__ NSl i@ LV ikt i &4 - |
YRR A RS B (R 2 1 AR N ) AURD B 2 1 WA e 4 SRy 7 B 5 ) AR MY

35 SR _ class_ BIREMEECN TS .
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3.7 BUBTMA: __getattr_ fl __dir__ BiJEHE.
hz%:
PEP 562 - Big _ getattr__ fil _ dir__ iR THEA _ getattr_ Fl_ dir_ EREL

SCHlHHIR 2%

PAF HEACE— SO B2 (Bl 441k
IR IR # R IS Fgn 7
T RRE B I ) B 44 1 SR
object.__get__ (self, instance, owner=None)
VAR DRI E 26 Ja . (REdEDin ) sz emy i@ e: (SEBlEviim ). nIaEn) owner
SEOR AR instance 2 R VT EYER) LB, a5t owner SeiJ7 ) JE N 1& 8] None.
W7 VAR 24 3R I A B JE P EUZ 5] & AttributeError 54,
PEP 252 $5H]__get__ () A —Z2ZASEAI NS . Python [ B B HIARS KR IS &
S5 BR, FRLeEE = TR ATREEORMAUH S5, Python § B1)_ getattribute () SEPLE
XA NSE, TIREN Rk,
object._ set_  (self, instance, value)
P 7 AR L instance $& 58 W T #2810 LU JE VA BB value.,
TR, B_set__ () B delete () XFFHIRIEM “EARIIALR" . TS A 49

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)

AT YR AR instance i 52 B BT AT 2 JE ML B S A

JEIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IEICE IR IER B T 3hE5k
JEYERZATIRNNA) o KT RITAIXI GO UL, B AT AR I B s EOR R B — N RE R AL (HT28) MLl
NE—AMCESE (BN, CPython 45K HLT C PR IRE I A BLEIEIE) o

R iR 2%

ERUER, MASER RA HEST N MR RIENE, BT 0 C R ok 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'], BEFRKKAEL type () B EHESE, K
ek,

B2, WRILEIERE X T HARE RIS S:, W Python 1 82 B EBRINAT R I 55 1M A6 R il i
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 E R A H UL AR 5 R B P R AR R — M AR VR x.__get_ (a) .
VBIIE WR G B — DXL LN, a.x SBFEHHT: type(a) .__dict_ ['x'].__get_ (a,

type(a)).

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

I U a 2 super B— PR, WEEE super (B, obj).m() &7Eobj.__class__._ mro__ !
BR B WEE FHIEZE ARG AN 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 vk . — MRS T PAE L get_ (),
__set_ () Ml_delete () WEEHEG. WREEHEX __get__ (), WA JEMERRR B iR 5
HEY, BREIEXSM L6 i h G A A JE . 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__ () fl_set__()
(Fi/s}, __delete_ () WIEIEE AL BIE ST SLH F U AW E Lo G2, AEBEEREA 0 ] gl 5c
BT .

Python 5% (f3E ] @staticmethod fil @classmethod BT E) H2AE N IAEEIRHI A RS R LT .
BRI, SEBIAT DA SRS 5k . X SR iF B S BI 3RA5- 55 R ] 2R 8 oA SE B — AR A TR

property () BREURAEAEIERIA IR LIN . IS B B BB AT

__slots__

_slots__ FSRVFIRATT S Hb A BB A 5 (U AE S ) P &R _ dict_ Fll _ weakref _ (BRAERAE
_slots__ i A HB A BBl @ AR AR T H . )

MR __dict_ WIARZEWE . @Al R 53] B2 0T

object._ _slots_
XA A B AT RAE R AT ER . T RO Gl el S 6 AR e 4 A AT R ). slots__ 23N E
AR SR R A5 ) B H Bl B SE BN _ dict_ Al weakref

£/ __slots BB EM

o MUK EH - MEA _slots__ YRR, LB __dict_ Fl _ weakref _ JEMRF 2R RI

o WA _ dict_ AFE, SHIERRRELAARAE _slots_ E XPH TS B . 2R — ANk s
BRG] % AttributeError, WIRFEEANSHA FrAS B, W ' dict_ ' IWAZFE
__slots__ PRI FRF 5 .

o WRKGTFALBLE _ weakref A5 E, WE LT _slors__ P S HSEHIRG 5 5] F . g
TELHEIIEI M, WERF ' weakref ' MIABIFE _slots__ PREEHIGFAFER TS .

o _ slors__ RN NEAE B E A B AERZH ESLE . B, REMEA B R A _ slots__
FE A SEGIAE B BRIAME . B0, RE R B S iR gR R .

o _ slots__ FEIARVERIA HIRTE LERZE. FERXIKPRHE _slors_ fEHFRP R H. A, 1
FRF ARG __dict_ Fl _ weakref _ BRAEEAIWE LT _slors__ (HH By 24 A AL S ATAR] TR Aokl 47 1)
F4HE) o

o WR—ANE UL EAE AR g X, R R B SR S AS BeRe AN v ) (B dEE R
EIEMN R AR LR T o XS ASFEF & A AR E Lo AT BESUSIN—ANBi 1E UL
AR o

o IR MIREH "variable-length"™ W & £ A 4l int, bytes Ml tuple WK E X TIEEMW
*_ slots__* NG| & TypeError,

o ARATARFRFER W iterable # ] AR E S __slots__.

o WERRMH—A FHRL _slors_ WRH, WHRZT-SLA B ERE CLAFR . I E RT 9 R A
JEVESRALR MY inspect . getdoc () THIFHFE and displayed in the output of help () k4 o BRS¢
B .

o _class__ WREAAERAN LG RN _slots__ W22 fEH .

o WHZREAACRK ZEYPRWIEAT IR, BTN ICREA dE e # R EE bR
ARMREAAR) — BRI % TypeError.,

=

H
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o G Kgiteraror T __slors__ W2 Rk ik AR O AEME AN 8 —Ndescripror. {H)&, __slots__ J@YERFH—
LR

3.3.3 BENKGIE

W ANRYIR G — AR, SFEXAARE P init _subclass_ (). XFE, SS9 AT
FAT NIRRT BB X5 i e A AR B UG IR, (B2 38 1 o L BB 52 ) & AT BT B ) A e A 2, T
__init_subclass__ WHEAEHT & L T BRI RN TK.
classmethod object.__init_subeclass__ (cls)
MR SIRAE TN R T o cls RERIRIFT I 7280 WEARE O — Al sl vk, ok
bR R 2053k
BTN ENXBEF S E S LEMW _init_subclass__ . N T 5 H A H
__init_subclass_ HYRFE, MW UMRIEFFELIEED RETFSHOFH HRWEAELE, Bl

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

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

object.__init_subclass__ HIERASZBUT AHIAM, RAEWEES BRG] X — iR,

filE): JCHEILIR metaclass FFpH %@*)Lﬁ% THAERL, AWML __init_subclass__ W5
B brmoek (MAERRARHRR) Ahdd type (cls) i,

3.6 BUBTINA.

B DRGAERE, type. _new_ () KFMIERIFXMHAWH__set_name__ () #THIXTR T
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

A R S
3.6 UCHTIA.
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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 ZEPATR/RfIH, 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#HT MRO 2 H ;
o WE G MY TT
o ML)
o PATFER;
IFEES0E 38

fi#tt MRO % H

WERAEISE P B type MBI, WA __mro_entries_ JyiANfHIHATHRE, 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

hE%:
PEP 560 - X} typing A1z BRI AZ O T H;

HEE LR TTH
K —ANFE5E SO E T 24 Y TCISR RS DA HL:
o ARPCAELHEA BAERE LR, WEH type ()
o MR RAOEEM H R type () BSEBI, WIHSBEEI TS,
o ARG A type () BEBIVERRATCE, S0RESCTHESE, WM FATIRAER T,

HAEIRAER TR M R E M TCE (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 IRUE R R a4 2 0] . WRITTERA __prepare_ J&M:, BXFPA nanespace
= metaclass._ prepare__(name, bases, **kwds) WIERWIEA (Hrb AR AT ] %5 4 3¢ flt =7
ZH, WM RHEE ). __prepare_ PN YWl X% . __prepare_ PRI f4 2SH
BB __new__, [H2 i 2NN A A B I % 44 25 (R ks DL B — N0 dict Hi

WIRITCKEH __prepare_ J@Mk, WZand S RGHILAR A — D06 TFBLT .
W%
PEP 3115 - Python 3000 v /¥j5cK 5| A _ prepare_ M4 =S[E|HT

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__§|H

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

WRLEEPALMITESIN T __class__ B super, A%@XT%zLL%?"%%Zﬁ/TE’J super (
__class__ Jrg| M, iXJe g i B Q0 f R a5 . X EF 2 H0E (1) super ( %E@%
QFIEE%?E‘}%EVEH% IR E RIS, T 2B T 24w E‘J%’é@iiﬁﬂmu%%ﬂﬁ%ﬁéﬁﬁ‘}%%%*/l\ﬁ}ﬁ
RARTREY -

CPython F{ fi: 4l fiii: 7E CPython 3.6 K Z J5 Wy MU A ', __class__ HAJC & A1 o 2Ky 44 25 6] 1
__classcell  FHPALHICEK. WRATE, ELBP0 EAHEL type._new_ M, PAEREIE
HiRIIR A% . WRAEARML, £ Python 3.8 #ff5| % RuntimeError.,

L HBCARICE type, BCEARMRASTAM type. _new_ MICRS, PATHISMY H E P HRAFAEA
FRIERF G 2 S AL A

1) type.__new_ FERWELMATEINIIAE LT __set_name__ () FiEWIJEME:;
2) XU set_name_ JyYERFFET T A SRANFE E 1 SR MR TR Y 44 FRIEA 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__ QUE—ANEENE, $ROCLAE N g S RITE S0 G SO 2 — B PRt
ZFEXGR . AP RIACRE T N, JFEMBCHEXNRE __dict @k,

hz%:
PEP 3135 - @it e kR __class_ PS|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 T, isinstance () #l issubclass () NEREPIZIATH.

Frlit, JT abc.ABCMeta SEIL TR BET R DARE ARG AEZE (ABC) {12 “REHLEESR” TmBME(E
BRA (WIRNERD), WiFHMh ABC 2.

class.__instancecheck__ (self, instance)

WA instance N A class B—A> (B I A13E) SEFINGR R EE . AR ST s, WS wiE

PASEP isinstance (instance, class).

class.__subclasscheck__ (self, subclass)
Return true W15 subclass N 4K class B—A (EEEEIE) TR M B R E XTI, W
2R HPASEE! issubclass (subclass, class).

R VER AR R RETRAEI (G2) . BNIARREIE NI EAE LR R e L. X 55T 526
B A R T B R 20, AR LT LB A B R 2.
h=%:

PEP 3119 - 5| A W% 22K prinshgediid, @i instancecheck_ () Ml__subclasscheck__ () F5E
ffil isinstance () fll issubclass () 178, MASLTIRERIZIHLZE H T RNZIE S B I E 2L &
(B, abc Bith),

3.3.5 EHLZRIAEH

Mfd T AR ), ] Python I 7 5 SHRICR AL — A generic type TEAE ARG AL . BIA0, 1ist [int]
XARRIFRE ] AR IR FRR—A List PITEICRE N int 2KAL

%

PEP 484 — MR /45 Python Hh HI TS BUARVE R HESE

ZHDNAR RFTE Sz RN SR

Generics, JI| 1 (15 LiZ A typing . Generic £ K AN SE BRI AL 4T I BB AL I BERIH SR UG 20 4
FIrE iz 2R SO

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

classmethod object._ class_getitem__ (cls, key)

71 key ZAIHRE I BLIR B — D FIRZ LR LTINS

MtER FE XB, _ class_getitem () & HINBCHETE. FHiL, AEBiE KA B EAE
@classmethod E3E1,
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__class_getitem _ gyEY

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

BT DAAE B AT e S A AT R i S R AR A T B R B Sz ALk, HﬂFTLJ:‘I/)’\E
MT_class_getitem__ () MIRHERFE 4K, B2 M typing.Generic 447K, XNEIAH H
_ class_getitem__ () £,

PRIEPEASMAE LI__class_getitem () HE LI RETCIAPER = J7 KAV A5 47 40 mypy FT B -
ABBAEALAZE B TRAFDR 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 R AR B2 — 2, WRRBRTH__class_getitem () FH¥k. __class_getitem__ ()
QAR E e S, R 243% [B]—> GenericAlias X}42 .

I 438 X obj [x] REFL, Python fRER: & BEIH T HIXFERY I R0 E V. 4P H__getitem () &

{%__class_getltenL_().

from inspect import isclass

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

class_of_obj = type (obj)

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

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

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

)

1€ Python "1, g (28 H SR HAMZRAG LB . — DT RIIBEFR %I metaclass, I HIRZESSAR R
type BIYERNENIHICE. type WHE N __getitem (), XREWRE list[int],dict[str, float]
Ml tuple[str, bytes] XFERRBXERFFE  class_getitem () HFH:

>>> # 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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(R —H)

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

SR, WR—ADRBTEXLT __getitem () WHEITCE, WHHPGZIEA RERECRNFRAT . XT5TH Y
— AT AT AE enum B )

>>> 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 (Menu['SPAM'])

<enum 'Menu'>

W%
PEP 560 - %} typing BIARZ R0 H N4 _class_getitem (), I35 Wldd I 78 A if & 5§ 3
_ class_getitem__ () MAE__getitem () #FEH

3.3.6 #EHITTIE AR

object._ _call__ self[ args... ]
WOr R SAE S BIVE — B " PR R E X T ]E, W x(argl, arg2, ...)
MREA A S type (x) .__call_ (x, argl, ...).

3.3.7 RilETRAE

AIPARE R A RS AR g0 % . B B JE T 520 (A0 1) kol o 4l) sigek it (0 F4), Hia RN
HATE X2 5L R R T 2 BSOS B L s B R R 2 ATE T 17 81 S e i B 1 R B K
k#ﬂo <= k < NHH N 2P slice MPMKE, BATEXTHEHMEE . HAMEEBGEWE
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update ( %ﬁ‘&, BEATAT A Python [FRHE 5 X R AL, LAk collections.abe *ﬁﬁ%ﬁ‘%ﬁ%T*ﬁ\
MutableMapping abstract base class VAEARIEH__getitem (), _setitem (), __delitem () Fl
keys () A RAENRANE TN 5. AIPHE N append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ZEH¥, W% Python (bR 1ist MERIAKE. &5,
P AL fLLEXTjCT”ﬁEﬁ_add_() _radd_ (), _iadd__ (), _mul__ (), _rmul__ ()
M__imul__ () SFrEoRSEEME (FEPHEE) sk (F8EE): EATAN @ CHABEZHAT . oL
WL RPN L contains () ﬁ%%ﬁi@%%{ﬂﬂ@ﬂ? in BT YT, in 448 R
X rA, Wﬂrﬁﬁfgﬁ*ﬂﬁﬁ WANAEA ML FUFANERSC I iter () JrYERARRIFEROhIE 2
APEAH: XU, _diter () MAEMRXTZRAGHE; XTI, WS 4B A .

object._ len_ (self)
T EAE LN E KL 1en () o RIS RIKEE, PA—A4> >= 0 WEEERR . IAh, WR—4>
MRAREL __bool () FEMH__len () FERIEMERZ, WIEM/RKBE DS RIE.
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CPython EfEANf : 7£ CPython H, BORKEFR AN sys.maxsize. MR KE KT sys.maxsize N
FEECEEPE (B0 1en () W RES 5| & OverflowError. Bl i EEK M KR 1E5| % OverflowError,
XHWIEN_ bool () Fik.

object.__length_hint__ (self)
W T PASE I operator. length_hint (). WiZRFIXRKEMMAHE (FTREK T/ T
LR EE) o BLRBEN—A >= 0 B REMEH A PAN NotImplemented, iX&#iMAES
__length_hint_ FESEEAFIER—FRALHL, L Eaii g T rERE, FFEAERIER TCiR.

3.4 BUHTMA.

flE: DIl TR =A L IR . AT

’a[1:2] = b

NG

’a[slice(l, 2, None)] =D

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

object._ _getitem__ (self, key)
P IO VEVASE B self [(key ] MIRAF. X Fsequence AU, H2 SN A ARV A X R . TEHER R
BRG] (AR ER S sequence J58) FIFFRMRELR UM T getitem () Jyik. WA key %Y
ARIEH, WM&5|K TypeError; WA NFIIRGI LN E ASMYE (TEREATAEAT B S | R A AR 32
ZJG), WIR45]% IndexError, Xt Tmapping KA, MR key #AZF] CRTERGRT) , W45 %

KeyError,

#lE: for IEMEAAEERTIN2WIFFHIE IndexError DAMEIERHUAINE] 751 1253 .

f#i [E: Mdh B — A class W, W] RE & A N AR IR K ¥k _class getitem () T A 2
__getitem_ (). WZM_ class_getitem__ %5 _ getitem__ | fBER .
object.__setitem__ (self, key, value)

VA B I PASE B self [key] MH. HREFTYE_ getitem () MFl. XTI N %
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)
T AR B self(key] BIMBR. WHEREFW Y _ getitem () MHIE. hyRh 5 S8 Ty
AR T 75 2 R A R, SO TS AP BRIOTE . RNIERT key (HET 51 &1 R Y
5_ getitem__ () I¥ERNEHAHR .

object._ _missing _ (self, key)

Wkt dict. _getitem () FEARAE| S A g isf o DASEBR dict 25119 self [key].
object.__iter__ (self)

W VESAETRE R — D5 an ] @iterator BIRE A o ¥R 245 ] — AN B R AR 4, B AT DAXTZR
ar IR R PATIER . X T B, B g O RS TIE R
object._ reversed_  (self)

W (WERAFAE) &8 reversed () NEREREFH PASEILI )48 o B B 243 [B]—> 0 DAY P 2
A ERELE N FIA R R EA T 4
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WAL reversed () ¥k, M reversed () PE BRECR RS )FHI ML (_len ()
ﬂligetitemi ())o SZHREFFHIIIBLAIXS G 24 ANAERENSFE ML LY reversed () FrHR AL SE B S 201
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)
LR e 3 DASE B GRS A2 334 o AR item 2 self BB R BB, A5 AR [ . Xl S 28 2
AP ) 5 5 A SR P S T A e 2 RN
XTREN__contains__ () WX, ARG EEEulEs__icer. () TN, REHEME
M__getitem () WIHXFINERI, SFES 54 P agtampn

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[, modulo])

object.__1shift__ (self, other)

object.__rshift_  (self, other)

object.__and__ (self, other)

object.__ xor__ (self, other)

object.__oxr__ (self, other)
T X L ok L HI HARZE (+, - %, @, /. //, %, divmod (), pow (), **, <<, >>, &, *,
Do BN, KFEA = + v WHE, /\*X%Eﬁ_add_w B LR —AL B, WM <.
_add__ (y). __divmod__ () H¥ENZEMTMHA__floordiv__ () fl__mod__ (), BANIZH
KRN truediv_ (). WEREANREE SR =IO N E pow () BREK, mﬂipowi () BE SR
GRS =S

WX BT VE PR — DA SR S TR ISRt T2 58, 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)

Ui K BT VR S B A St (Reffe) By — bR 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, skFEX x - yIOME, by BEA rsub () FERZRI—ALE], WY <. sub_ (y)
1% [8] NotImplemented Wt <= v.__rsub__ (x).

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

fE: R BRIEECR AU AR HCE R — A T2, Hax TR T s I SR 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 MENT x = x._dadd_ (v). HMEHW = + v BORIE—HEPE <. add (y)
y.__radd__(x). FEFLELLT, §RIBRE ] SECR U H R (2 0 fag-augmented-assignment-tuple-
error), {HIAT R SEFR FR BB — N R AT -

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)
T A e R PASS B B PR AL complex (), int () Fl £loat () o W 243R [m—ANHH M FEAA(E .

object.__index__ (self)
T PASE I operator. index () DA Python FF 2 ol iR AU 0 G 4% i BN R 1 7 &
(Fany) a2 N E R bin (), hex () Fl oct () BRER). FEAEIL T ERIECT R G R TRBCER . Wb
IR ] — AR
WRAKEN __int_ (), __float__ () Fl__complex__ () WA B HNEMKE int (), float () Fl
complex () $fFEN_ index_ ().

object.__round__ (self[, ndigits ] )
object.__trunc__ (self)
object._ floor__ (self)

SR CRSRE RIS EE, SOy RN Not Implemented. ANSLRAIE HI MRS A BRI RS R, AN B Y
W None — R i S TR 2 s Ah LR AH B «
TSR R AR, R AR M 7 - BN add_ () - RGNS KA ZIEAGRE, R G AR S A
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object._ ceil__ (self)
P8 X B 5y PASE IR N B R 2K round () DA math %K trunc (), floor () Ml ceil (Vo BT ¥
ndigits {545 __round__ () BYIH O Z AKX L85 5 1 3% [RE AR LY 24 02 JE X S WA Integral GEE A

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

3.3.9 with iE5 L T EEE

TR BRARG, X TAEN T ¢ H R EAT LR . T SO A AT
R EE AT LT ST R, SR wich i) (fEwith 5 4) iR (LR LT DL 3
R R

TSR LA S P LR AR A AR, BUERRBIVEIR, X MITIF SR

BT EFCEA S (58, W51 typecontexmanager.

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.
hz4:
PEP 343 - with” ifi4y Python w1t h iBAYIIFLIERAE . 25 SRR .

3.3.10 EFAREKXTE PRI ESH
SRR IS4 AT, SRR SLVFRES b il LG BB, BIAIAE MyClass RARERISRRIONBLF case
MyClass (x, v) MAEIERN. BEREMTECRERORIS , JSUAT5 X— A~ _march_args_ JRE.

object._ _match_args_
RAR B AR — DT AR e . MR Tl GBS B RGN, AL B S BER
WA TSR, AT __match_args_ YDA RAEAE R M . SRR ICBIERLSE M TR O .

2B K UL, N MyClass._ match_args_ A ("left", "center", "right") N ZF K E case
MyClass (x, y) BT case MyClass (left=x, center=y). a2 5000 8E L F0/N
TET _march_args__ HITRMEE: WARBIHE KT EE, WEBECILRERG 5] % TypeError,

3.10 HUET A
hz%:
PEP 634 - £5 KL BiAPCHE £ 3¢ Python mat ch 1EA]HHLTE A
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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 (1)
True
>>> int._ _hash_ () == hash (int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor '__hash__' of 'int' object needs an argument

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

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

True

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

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

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

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

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

34 #BiE
3.4.1 TIERMR

awaitable $fR EFSLM T __await_ () k. Masync def BREGREHWFET 2 BRI EE X4 .

HiE): MAFH types.coroutine () B asyncio.coroutine () US4 45 [ (¥ generator iterator
MEWE TSNS, HENHREHR__await_ (),

object.__await__ (self)
WA AR [B] —A~iterator . . 24 4% B % 55 Blawaitable %742, N, asyncio.Future SLP T I 75 ¥k PA
Hawait FikAHAZ

fiE: AEF AN __await_ Frl bk A e A AR AR S E I ATBR S, X e 1
SUE Blawaitable 3G A PATHEZRAY BARSCIL (U1 asyncio) L@EHE.

3.5 JUHH A
h=%:
PEP 492 T fifi Ay 5 ] G R0 S B4 E B

3.4.2 MR

WAZRT 7 JE T awaitable 35 . PIRRIPAAT AT AV __awaic () FIRMRHERARS N . A IFRETHR I
FrIFRIE), EREETIK stopIteration, Mi%FHA value BIERAFHGRIEME. WERMET] KT 57
#, B ERil L. IMERN Y H T ZRPUEHIRY StopTteration .

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

3.5.2 U ERF— R — K5 & RuntimeError,

coroutine.send (value)
TR IR Z MR AT . W2 value h None , AR AXAHY THIfE__await_ () PRRERERIRGT
—Jji. QN value K None, WA ZBILA FEIMRHR M ERI W send () Jrik. HEER (&I
fli, StopIteration By@HMFH) K5 Fidxl __await () REHESATEAMGEHRAHI .

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ])
TEMMEN T EIRE AT . WA R FEGRIME R IER I throw () I7IK, WARAFAERLTS
R B, SRR S k. HEPR (BRI, stopIteration B@HAMRH) 5L
WX__await () RPMEIATIEAAEERA N . ARZ R E AR NG, MR 458 7 .

coroutine.close ()
W B MR EE R H SR . WUR R, BRI S SRR R MR A
close () ik, WRAFAEZITE. 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

Yk REATMER __anext_ JiiAH M AU
SR Easyne for AP

object.__aiter__ (self)
WAAIR A —A> -3 R BT R

object._ _anext__ (self)
WAPGR I —A™ 7T 4523 S A N — 4R MG %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 BUBTIA.
3.7 R S#: E Python 3.7 Z i, __aiter () WJRARIEI—A> =T S 4F2F ZIFRARART T 5 15 K3 .

M Python3.7 JF4fy, __aiter () R[] —AFB iR RS o R LA A1 F 5350 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 OB
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CHAPTER 4

HAITIREY

4.1 BEFH%SH

Python 2 /72 AU B Y . AR SR A — A BT AT Y — Bt Python F2/7 304 AN LAMRE 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, EAfEa T PN -n 8RR ZHMA (B __main_ Bi) 217
ARt R UG, RSN E R eval () Hl exec () B FAFERSAILZ 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:
o BREIEXSHL,
« FE,
o IREZRRA,
o QERAE—NRE T I, WERFRRAFRY B 47
- for ¥k,
- £ as JaWHIM with iFH], except TAJEEHBIA LR Y as KL,
— TESSHRECERL P A ARAS

47
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o import 15M].

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 MARTEELAZIN, FF&5] % NameError Fdg. W24 i 300 R BV Sk, 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 —4~T12,

U — AU P AL (B e A A4 PR B 4R A, WULARD e pAY A 2% 44 R 8 5 P 2 B A o 24 il A i
A5 24— AR E BE AU B N B s 2 S8R . XA R RGP . Python ff/b
FRIATEETF B ISV RO A 20 A2 TS B AT (. — AR S Jra e B i A A RS R
A 2 R E BRI € - 752 1 UnboundLocalError ) FAQ 4% H RIRBURBI -

W g lobal 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 ifrm)H[F]— ﬁﬁ%ﬁ%*%ﬁ%’éﬁmﬂﬁﬁﬂﬂ’]ﬂfﬂ%ﬁk IR~ B i 2SR A R S o — 2%
global if41), W% H MR AP ER 2R R

nonlocal i ﬁAﬁT%HT”E’J%ﬁTHﬁZHUfﬂiﬁ@”@%ﬁ’Eﬂ%ﬁi*#BﬂiEﬁ”E‘ WRAE E L RAATAETAE
AT 455 DR ROV Y 3k b UK 2 1356 B 5 % SyntaxError,

BERAE SRS — R A B Sh A . — AR BRSO Wi 4 main_

R S IRVA R 4y exec () Fl eval () MIZEUe 4 FRENT LT SCPRPRRIRIG DL, 2808 SO W] REGE I
E LA PRI AT RATIE ) o lekbﬁlﬂilﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁiﬁﬁ%)bw 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 RIS B - A B ORI i b, PR 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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4.23 AEHBATEFZREIMIT
CPython F{RANMT: FI PRIV %H:AE _ builtins_, PEREBOREIETSBAY. s Sk i o
A%  mport builtins JEHINHLIE SRS by Rt

5= A AT A IR Y N i 44 25 (0] SE B R il ad e e/t 4 S E P R A FK __builtins_
HARFNN); X% — DT M (G — R 00T S A ) o BOAEOL T, 47
_ main_ EHedE, _ builtins_ ELEMNEREY builtins; SFE A HABAY PR, _ builtins_
& builtins B H S WFHP—D 514 .

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

i =10

def f():
print (1)

i = 42

£

eval () fll exec () RREBCA N S8 BEIEHTT AL SRAARAT 44 B . 44 BT RATER 25 04 JRs o bl 4 g iy 44 5 1)
RN, HE R T A 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 .

4.3 HI5p

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 d SAEA I EE TS SF R (PIINZAABIRED) IS % 5% . Python Bep il PAfiid raise
ERRAHG K EN . FREAAMHREE cry . except IRFPRIGEN . RIEMM finally TAIMTHUH AR
EFHAN, BIFALHRE, et min 2 ks EH 2T .

Python P45 ERAMBIOR @ “A 11" B St A BRas ] AR A TAF A AR, FAESNR ST, (HE
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
HRRATEREIWIE R, BRI Y RAh systemExit HRHE,

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

filE: 57 SR 2 Python APL LA Sy « N2 T REAE Python THEEHTMUA I AN 28 51 R AR U, A
IR B 2 WA R Has T ARG T A

FiSHry &) NN oy ERIIR DA Mo raise 1 5] INTT RN ra i se 1EAIRGEIR .
U AR R A2 b T A X S A AT I A R TR AR Bl A 3 B AN T

4.3. filsh 49
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[FI#2
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CHAPTER B

FSNRG

—~module P Python FASIE 1L importing BEAERRRENS VT 1) 55— MR NS . import i) KRS
AMLHI BB s, EARME—#. 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 {EHIBREAEIE SCHXT __import () EREUIWIHMII-AEMLHSE. __import () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIIR R DA RAE AR B I AR G B . ANt ml g 2R S S g 4
AL B A SRS AT (1115 sys .modules), WA import i & PATAMRIEHA

M import {EAREHATIS, FRAERINE __import__ () HRELSBEE . HAl KRS ARG HPLE (Fn
importlib.import_module ()) AIRE&BEFELE _ import_ () JFMH BN H SR ZRE S
AL

M A E R F AR, Python 28R, IR B3 A)E — > module W5 HAIHILE . WIRIEE
AARIREHR L H], W 5] % ModuleNotFoundError, 4 AGETH M-S AMNLHIIS, Python 25 F i
AR R AR E L ARAIRIL . X LS ] DA 2 (8 B R SO 9 2 B 1SR AE ECRIY e

3.3 A ARG CYE AT A PEP 302 HAYEE "B B2k . AL AR R S ADLH—
AP ARGHEL sys.meta_path EFHR. MO, XFEAE G4 25 B AR R E S 8 (2 0 PEP
420).

I 2[F types.ModuleType.

51
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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 IR AR AN . B2 HESE
importlib JFE Y.

52 8

Python FU—FBEHf R, A A RTHERE T4 288, Toieb@ ] Python, Cifg@ilm)ifE M. AT
AL BEAFRIZ IR EER , Python i85 AT & HIMEE

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
Beo FEHi, Eﬁﬁﬁ_path JEPERIBRAER S e R

JFABREAEH AT TUKRSHCEA XSS5, 5 Python 4R e & M7 MG —3. B
WARTATRER A — 4K email WAL, XN XH 4K email .mime W) FALLARZ T4
email.mime.text BT,

521 #H8

Python j& LT PR f0, WALE Fla &2 . W2 EEMAER, N1 Python 3.2 12 2 Hi

MO E. HREEHEA - MIE __init  .py UM HREALH. Y- PDEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 2= W P4 PR, __init_ .py

%%TU\@/‘ AR AR B B A &5 /4 Python AURSAH (LAY AUAS, Python REFERTHA G A IS A IR &A1
jés

fan, PAR KRG mE LT — A Z900 parent AR = A4

parent/

__init_ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

2 A parent.one ¥ [@ & # fT parent/__init_ .py Fl parent/one/_ _init_ .py. J54 S
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 A LRt 220 MR, BRSBTS T REAL TSP R GE AN R (0
HRr R REAL T zip SCPFAR . W45 B, B3 Python fE AR W] AR B A Ty . fy 4 2 B A—E S
FLHER IS RGN G BN TR To S AR 1 U .

g A __path  JEMEAMHEEA SR 1 E B AE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

i 2 ALEA parent/__init_ .py . PR b, ES ARRIETRER B LA parent HE, H4
HRHIA R B ER A Btk . [ parent /one MM BRALE A —E 5 parent /two 4R, ZEXFE ST, Python
R parent WAE a4 EEE, TEREARFERENENSTHITA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS s o

5.3 #3%

F T I ARIE 2R, Python T3 B4 S ARTHL (B3 A0, X T 24 Al R Ui i 1A 25 00) I 5E LI 2 4 Ak . 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, RIS R foo.bar, )b foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERPE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T KR . HLREZ S AT foo.bar.baz, N sys.modules ¥4 foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

T AWE, 2TE sys.modules BB, WAELENH KR EH R FEFAWELR, AL
B BRI, WER{EH None, M£¥5[% ModuleNotFoundError, WIRIEAE|HEEBIAFR, Python FFLRLL
BRI,

sys.modules &R 5 #. MERE T BEASBEIR XER AL (o HABER T RE A AT Ems ), HE
2 AR A7 H O3, T2 Python 7F IR AR S BT R a4 . B W] DURME R None , i
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREEUNL, PUSIERARIE A X RIS RG], FIEHHAE sys .modules MZAFAH, R)a

MR- FAZA PRI, WETE OSSO/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHORT G, AT i i B RE A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

WRAETE S FRABIRAE sys .modules $RAE], WIS E I ] Python Y5 APIM AR AN N FZAH . Y
PR AR S A DAl J, B & 3% 3 FAe 2k 5 o AR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 21 12% 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 4175 T S AMBRIAZER M F AR, 50— AW (G BB, 50 AR AN (R4, 50
SANBRINFEH A Eimport parh PRI import path &~ U R OB TR zip SCPEALRIG (L EFIZR
TR AT A RN R AT R AT BV, I URL 652 A %R

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

53. #% 53


https://www.python.org/dev/peps/pep-0420

The Python Language Reference, (I 3.10.16

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.

3.4 JiCESE: fEZ iR Python JiUAH, Eds s BRI 422 25, BIZEE AT MIBTH S UERT, b a4
Inzas . MBS TRAE T AIE R, (BAHAESS A BT

5.3.3 BAF

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

T TAE R AR IR A, JRHE A S AR MR %4, H sys . modules ZAFE KR XA
VLS TH# sys.path . REVBHEL E N BRI, SO TROHENE L sys . meta_path FSHIHT
AR R G, RARAT g

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

5.3.4 TiRE

YR E A FRIBIUE sys .modules THAE|I, Python HE MK sys.meta_path, Mot Siogies
RATRIRIN A . X LA L WU DAL ) AR S E N 125 AE AT A BEZ 4 FRARRL . JCBRAR A 4R AR 20T 5
WA N £ind_spec () WMIIE, MIIEEZ =S8 A0, SARSAMERBE (i) . JTimA ks
TS FHATAr SRS SR 2 e 1 BB AL PHA S 24 BRI AR o

2R 0 B AR AR A T Q0 AR BE A S AR PRI, BRI ] A G AR A REAL B A BRI
B, 2R [H] None. UIPR sys.meta_path &bt A2 2551 R R BAG AR M BB 5, WA 5] %
ModuleNotFoundError. fEAAHAMT] % i B _EA=44%, I S AR,

JCHHEE R AR £ind_spec () JIIARMHA MR =S8 - DRES AR SERREL TR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM L E . XITREEHER, 5= ASHCh None, {HX}
TIBRE T, BoASHNLE __path  BEERE. WRMNE __path  @YHEICETI, K51k
ModuleNotFoundError. #=AZHue— R NTIE IR H AR BIA B G SARGEMNSAEE
T2 E) Fe A~ H AR

T B ATE SR AT AZ UG Ty e g1 . B, AR KR v R e A7, WA foo.bar.baz ff
HAEMITIHR ) SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). fE
2 A foo ZJ5, foo.bar ¥l s KK A G SA, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hig—¥FHEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) .

_

AU A A A ST A . UL None IAMNKF RN =N SUUE AR, X AL EU2R 1]

None,

Python [FJERIA sys.meta_path HA =FICimaiay, —FhEE anf 5 A P B, —FhE0E anff 5 A
VREEREH ) B A — R ENTE A S AR B import path fIREER (Ripath based finder).

3.4 WOESE: JUHARA AR £ind_spec () AT find_module (), JEHEIEIH, BRFLREER]I{H
AEFE, SAIHLSTEE R AR LI £ind_spec () BRI E.

3.10 S ARG find_module () BXE¥<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
o WRAE sys.modules HAFFERTE AR R, SARMEST LR HR].

o TEMBAFAATIRACH Z 1T, RBRFFAFAET sys . modules o X —gifRKCHE, POMIRBLERATH AT
A (EHEEUREN) S AMA S B HRME sys.modules AT IRTERINGE UL T /Y TCFRB I FI
RAFTEOL N R 2 U .

o AARIMERRNL, WHRBLER - HERINERMBR - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na BRI i B S IR EAE A P . XS EHTI AR
7], Ja# AL EE MR R B AE sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANEI S E S AR B (1 i 78 61 0 A8 15 ok
“_init_module_attrs” ), FEFZEW B 2305

o BRI ST %), FE SR R B 44 250 AT A TR NERY, minEias
P BRI N A2

o FENNEGSRR P A EIF L4 exec_module() [REERIF A —E sl e T AGEH I IR 8] (R

34 MRS SARZCRBE T INEMMET RN TE. XLEAEPAHI 2 H importlib.abc.Loader.
load_module () FERMITH.

% importlib SE I 6 FL 2B R I . T 2EIITE sys .modules HIAEFRMIIRA FRAFRBUBHT G XA 7 i R E S 1 R A
PRI AT RETE sys .modules WL H & o R T RAASIAIRHEST A, ARIERETEHAD Python SCHLHEE .
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5.4.1 N#E;z%

PR AR R AL B M T e . BT, S AMLHIVEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI 5 . M exec_module () 3[BT (o (EHRE 0 20 ,

i eIV EN IR &

o ASRABLHLE—> Python &Ll (Ml N BRI ZH AN ERATY ) , TN E s BOZAERL IR Y 4 R iy 44 2310
(module.__dict_ ) FHATHIHAHIY.

o GAIMEAR TCVESI T A, BVIZT| A ImportError, ANIFTE exec_module () MEIG] K A9LE
Ay HoA S A 4% .
FEUZEN T, A AnaEs ol DUE R—X5 s FEIIEIL R £ind_spec () J7 KRR [l — AL, H:
AR SN selt.

B s i PAE PRIl S create_module () JiRTE MBI QI 5 . B2 S48, R
HoRAg UL, IR BT BT R A BRI H . create_module () AFFEAEAH G ik EALA)E
Yo APRAEHGR ] None , S ABLHIRF A 1T QY EDHSER .

3.4 R IN#Ei#sil) create_module () ik,

3.4 RS load_module () FEWH exec_module () FiEAL, SAMLHIS X INEM A FEAGRAT/E R
E

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

BT PATERZ A, Load_module () JyyAANSEBL b SCHAR R I A FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFERGE A FRIIBLIT G , IIER S T EAFERT B, (50 imporelib.
reload () ¥ RUEIEM THE.) WIHLA AT sys .modules #1, HIERELOIH A
B sys . modules.

o TEMBASPITERIACHSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmMEL

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

3.5 il AR 24 exec_module () B XMH create_module () KE XM % DeprecationWarning,
3.6 iR 24 exec_module () B XMH create_module () KEXIPHEG| K ImportError,
3.10 JiR 5 f#i [l load_module () $5| % ImportWarning.

5.4.2 FEIR

24 f AT ZEALE] (F1 301 import1ib APL import J import-from iBAEk#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

JFH 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 E RN, X F ALK iES S N, BB LR B2 F ARG — DR REF
RS — S BN SRR sys.modules['spam'] fl sys.modules['spam.foo'] (FlUTE 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 ) RS UL S AE BB R __spec_ JEPEX Sh AT, A R BLHUAR 09 TR AN N A S

ModuleSpec,
3.4 HHTIA.

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__ JRMEMAHEBCABII) SE BB E Z AR A TRBONRAE T AR GE P ME— bR R .

__loader___
__loader__ J@MEMIPR N T A RGAEMNEAEHE A I gkas i 4. X FRERH TN, Hn]
TSNS & FIZHRE, (] AR IO I 2 I 1) B -

_ package_
BB _package  JETEMABE . HBUELI— D77, HATLS _ name_ BUMIIHE A9{H.
YRBCZ MR, H_ _package  {HMWIZBMH _ name (. HHHARME, X EHAER
__package_ WiZBCAHZ T, X T TR Z BN A4 . HETERFT 25 PEP 366.

BJBIEIUR _ name_ i R AT R MG A M54 UL PEP 366, Hil i 5 spec_.
parent HAHH[FHIMEH.
3.6 JlRH %5 package TS5 _ spec_ .parent HAGAMFEME.

__spec__
__spec__ BRI ANAE T AR B B F AR ERBIAS R . X spec_ FIEHR E RERIHE
TAAF 5 8 s I st ey At . ME—BIBIANE __main_ , HWH) _ spec_ S ELEIFIATLA

None.
24 __package_ REXW, __spec_ .parent £ ERLRI.
3.4 OB A

3.6 iUHEAE: 24 __package_ RENIF, __spec__.parent SHHERIE.
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__path__
RO E CRiS 2 EMER R mA 2 ), WA BRI __path_ @M. JEIE(EUNH
ARTERNS, BAR __path_ WAL HALNF PO . AR __path_ AR=, WTEEA
BB WAZ = AP . X __path__ i UWHE ZHT/E T L P4

ANRUIBIAN ZBA __path__ J@Mk.
__file

_ _cached___
_ file  RWANL WUREE, WRMRIELAA TR ARG AP T U
ABCE _ file  (BIANMECE I B ATRILR) .

WRRET _ file |, MWW ATINE _ cached_ J@¥E, EEBUL NG FIAMRE (FN=4g
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(&I, PEP 3147).

MORWE _ file  WHAIPABLE _ cached . {HiE, AHERIGERAMA, R, Mnaas &6
__file FI/B{__cached__. [NICUISR—MIN#AS 1] A GAT INEAEHUE R AREM S, HARF
PRI R 2 Y .

5.4.5 module.__path__

MRE S, R MRHAAT __path_ @M, Bt

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

_path_ IR FAFERA MR Al B S, HEWa PO ES. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (JL.F30) &7 i) __path_ KR,

WAy __init__.py SUFRTARCESCE R AY __path_ @, 1 HIXZ27E PEP 420 2 1 SC B an 45 25 0] 4
A5, BiE PEP 420 f95IA, @ SR ARGFER IS __path BEAMA _init_ .py
s AN A3 g S IR E _ path_ .

5.4.6 &R repr
BN LT, AR EA —AN AT Y repr, (HZARA] DMK _Fd @i, 7ERry AS w5k
T CHIAR BRI 5211 repr.

WARBLH HA spec (__spec_ ), FAMLHIRFZA N B RA M —A> repro WERA MR M B A F] spec, T
A ZR G L A i 25 Rl S SR iV — BN repr. EXF2{f# I module._ name_ , module.
__file_ PAJ¢module._ loader__ fEJ repr IUHIA , FH-RALAMT Z KM EIBERIAE

PAR 2 BT B A A ) -
o WIRBHEAA _ spec_ JEME, HAWIHUSIS B9 KA repr. #1119 JE& 144 "name”, loader”,

“origin” #11”has_location” 545,
o WERBOREA _ file  JEME, XSWRER repr —EB4)

o AR _ file. {HEA _ loader  HEUHAN None, MIMNZKAHK repr 4 VERHR repr
(0

o XTHAMEIL, AU repr Y _ _name_ .
3.4 Jji i 5#: loader .module_repr () ELFFH, S AMLHIBULE S FIASERHAS 5 IA R A B EL repr.

N T I A4 Python 3.3, UR N AR E L T module_repr () Jiik, WSTESR Bk mifh Ty 202 Arsei i
IR A repr. EEEREIINEAC TN .
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3.10 i H8#: X} module_repr () WU H AE S FES M B __spec_ B2 FHEAENER
_ file ZHiKHH. module_repr () B I ESTE Python 3.12 A |-,

547 EZEFHBEIELN

£ Python M . pyc SUHFMBE AT, EXMEZF RS hfofin) . py BT A M. BOANE I
', Python WHAIAE T E AGAT SCIF AP RAF IR ST F R BB AZ AU TR BT R/ DR SEBE — i FEIZATIS, AR
GE it 1 X G S v R AF ) SO AR SR A TR i I G A O A R

Python B30 “EEF MG ZA7ICNE, BIRAFIRSCIF N ARG (I AN 2 HOoTR . AP E IR TG A 1Y
-pyc XfF: AA IR AR . XA AT AT R A L pyc SO, Python Siflad sKIG A Y SCIFH- R4 SRy
A {E5 AT SO rh AW A (L EU R SR 2 A7 A R e USRS 2 TR BT e i 1) A SO i %, Python
SHEFE GG A PR R BT IR A I A S AR AR L pye SUPF, REHAFAE Python #it
ﬁ%ﬁ%i%g%ﬁiﬁﬁﬁo WERT A - pyc A RIERFT AW EIL ——check-hash-based-pycs
JIRES 8

3.7 B A S TR A pyc SCPF. FELZ AT, Python JUSCHERET RO 7 T IS ZEAT 1A AL

5.5 BETREMEMLSE

2 BB %42 &, Python HA JLAMELA TR T e . H 22— path based finder (PathFinder), B4
RGN 3412 5 B 5K Wimport path, B AR H 8 E —NHTEREH AL E .

BT ERG B S AAE NI TS A . BRI AR, KBNS B QBRI ALE i
AL PR B A AR R R A 25 H B e

RROAR BRI H A HRAT SR O LB TSP E R G AR BT A TR 3L, AT AR B2 FPRRIR SO S AL Bl 4 Python
U (.py 3CIF), Python FTHS (. pyc SCHF) PARILZZRE (BIAN . so SUfF). AEARifEE S zipimport fEbR
SRR, BOABR AR SE H AR ARICREAL PEFT AT K B zip SCPFRY ik SCAFRAL,

HAR A B AR T X RGN E . EAT ARG URL. R 2R A8 A0 a] DA 45 BR g 2 AT AT Hef (05

BT AR A R AR AL T BN 8 T AP I DA REY R E il T R R AR A H BRI, i, A SRARAR 2L
SCHEM % URL B4 H , AR PAGR S — >392 80 HTTP 15 SCHEM 2% B 8 7. X A8 7 (W]
PHXTGR) B 2R [m]— A SR R i WK path entry finder , VAR SRR % T 1BHGER H 248 B REER K 1
Hdr.

Tsem g AR B T 2R EX—RIE, Hlidmera path finder Fpath entry finder WA ARIE K
BB BT X PR R A AR AR AE T AL, SCRAHI ML, BAE S AR i AR 7 s e, B
KW — S 2EILEEN A MY ZER. Feill, THREERSEHN T S ALEN IR, F22H30
sys.meta_path #HJf.

MHZT, B H B RAGER M L DU R T AR A A SC B Ay, ks b, WRFTEM sys.
meta_path BERET AR ERS, HASA LML H ARSI EIGRE R -
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5.5.1 BEFEERSE

path based finder 2x M5B HRANMEE idpath entry “FAFH AR E (L E 1Y Python BEHLFIGL. S84 H ik
SERRIERGEHFMIOE, (HENHALZRT I,

VER—FhCHAR A AR A, path based finder SEILY_ESGHIAR) £ind_spec () HH, (HRBEBMINATF T L
FEInEa1-, W R A FIRLE AN import path ZEHEAIINZE «

H=AAr B Hpath based finder, sys .path, sys.path_hooks fil sys.path_importer_cache fiffiffl. &
WG __path__ JEMWSHER . AL T AT T E R AL S

sys.path (& — MR AU ROV SN FAFR SR . EVIHLH PYTHONPATH FREEAS & DA X 2 Fh L
Ml LRI BN B . sys.path A H AHEEM A CHRGE TR H . zip SO A ] T
BREHYELE “PIE” (B0 site Bibk), U0 URL sy ¥R E# %, 1F sys.path F1 LA PLFGE
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&— Ffhmeta path finder, AN HSESREEECHANETERENERSD
find_spec () KRB Bimport path 82, 4% h find_spec () £ A path S5, BE¥E— 1k
DI AP ER A 3l H N R NI T S AN __path_ JE@ME. W15 path ZHCH None, X%
NIRRT, FRHH sys.path.

BETHRANERSSBARRBETRENFE, IF R E RS B4 B XY path entry finder
(PathEntryFinder). PNIXFHEIEN] RERFES SR (BIUHRR A stat O FAMITH), HETHENE
AR YR D RAPARANFIRAT IR H S RIBR AR S H AL 3RS . X EAFAFIUE sys . path_importer_cache
Ot 44, EOX A ZEA7 56 B A7 TR0 2 22 48 458 X G 1M AR A R Frimporter Xt 52), il i XA 77 3, X
R Epath entry {08 Wpath entry finder )75 #6 AL R P L 47— M AT LA d N sys.
path_importer_cache BIRGAFHH, PAMRGIET BN AR IUTHEFHEER .

R AL HAMMAET Y, BT HRENERSSEM sys. . path_hooks YRR XS, XTits)
RS ES AT RS E 25, NEEBRNEESE . B0 R B ] b PR
B4 H Wpath entry finder, 25| % ImportError. ETIRAMERL L InportError SEFRRH T
VAR B Spath entry ¥A%t N Ripath entry finder . %55 £ Z W FH- QRS T import path (35, BT V%
I BT RIS AR AR 80 TP (IR 3P RSO UTF-8
sHEHmD), WRETFIEMRESE, N5 K InportError,

MR sys.path_hooks IEREERINE A R [l path entry finder, WET BRI AR AF find_spec () HERF
TE sys.path_importer_cache H{F A None (F/RILEEES H %A XY KA 48 Ik [F] None, £IR
Wemeta path finder FoEFRF)IZAHL

WME sys.path_hooks HHIApath entry hook W E XIS IR EUE & —~path entry finder, WIPA N M S
B R A AR K — M HAS UL, HAE I BGZBEg  H

MET TAEH % - B — DS FR R FER - 5 sys .path FHAL S HIEA AN 158, R A4
Bl LAEHSEAAELE, W sys.path_importer_cache FURSAEHUEMIE . HIK, B MEHA RN Y E] T
VEH FMEFITETER. 88=, i sys.path_importer_cache fiffifjFH importlib.machinery.
PathFinder.find_spec () Frik b B AR 2 5L PR 24 Bl TAE H kM2 7455 .

SYE A, A BESE sys . path_importer_cache 14| imp.NullImporter FSLH, BHCKX LR BRI N f# ] None
RE. #1525 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 () XMW NSE, MEFAMBRETRRESTR, UL (TER) HAFEER. find_spec ()
IR MSEH ) 52 A TR B RS DL o XSRS TR (5 gy e (EA—BI5h).

N T TR AMUH R Z S BRI — o4 2 [ portion, B2 4¢ H A4k & 21 "submodule_search_locations”
B — MR K

3.4 fiRH S find_spec () #fUT find_loader () #l find_module (), JGMEMAEHRCFM, HETE
find_spec () K& .

BRI A B AR T e SE X AN C 78 F 7 P i — AN A 28 £ind_spec () o SHAREEM]fF 3
7, XN ENEEZ. B2, WRAERRAH AR LT find_spec (), XWA B EMS
find_loader () #2124, AIESABRI TR ESFR, find_loader () #&[H—4>2 jtdl, HH
ST AR 56 32 i 44 25 [l portion

KT G HREHA R AL, FEBAELAERBEREZF I CBEERES T THNESR
find_module () F¥k. (HEBKELHEHKL find_module () FIEMWHL AN SHWH path 25 (B
MBI C Sk B XA TR A TR R 4 R E )

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

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

3.10 e S ARG find_module () Ml find_loader () $5| % ImportWarning.

5.6 BHiRirESARSE

BN ARG R T EILHE B 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_ () BRECTEERLAS T . XAMELIG MR DAFERISZ G Fag AT, BIVRAE R AR A A A
RN

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

find_spec () §|%& ModuleNotFoundError JiIEiR A None BB T . RH)J5HE TR TGS R 24 4k
g, Ml kFElar A RER.

5.7 BHEMFA

X F AR AT . — NSRS TR AN Y TSI GG . A ECE 2 H A5 R0 4 i iy b
FAURHR A, B RSZEREAN R SR Bl 4E AT R REse:
package/
__init__ .py
subpackagel/
__init__ .py
moduleX.py

moduleY.py

(R Itakss)
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HEH L5
subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

RNERFE subpackagel/moduleX.py ibse subpackagel/__init_ .py W, PATFSAEEERN:

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

X ARTAE ] import <> B from <> import <> iHik, (EAIXSARBEMMH —FEG Ko
JEPFET

’import XXX .YYY.ZZZ

N 4R xxx . YyY . 22z RN R, (H.moduleY A2 —ANE R RSB .

5.8 Hx main__ BY5FREIN

XIT Python [ ARGEKUL __main_ MEHUZ—MHFIRIGOL. TEUHES — % FFNE, __main_ HEHUEAE
fRRESR R B EEIAAILRY, 5 sys Ml builtins REML. (Hi2, SIPERE, EHAPHEHIERN
B, RN __main_ BRI T ST AR R AR R (4 AR R AT

5.8.1 __main__._spec__

s __main_ BRI N, _main_ . spec_ &PFIREAMIVIHEE None,

24 Python Pff il —m WIS B IF, _spec_ S PLi HIALER AL BRI . __spec_ RATE
_main_ BEHWERPATEAHSR, zip XFEE sys . path & H— 0 I BUE T,

£ HARMTEO T _main__.__spec_ &y None, PFUAMTHHIL _main_ MR AEZSIFA
AR BRAR X [

o RHBPLIR

« —ciEIH

o M stdin 147

o FARM IR s T

WEEAERE—MEOLP _main__ . spec_ K2 None, BPAESCHEMBEAR LU AT DAVEN — M EEEg
T WRAEEAE _ main R ICEAERAR, R -m IF .

EF R EEAE _ main_ WY TR SARRH __main . spec_ HiiNMECER, BN
P RR e, KRB TATHI: (] if __name == "__main_ ": FflRARIHYAIEHAL
SAEHGONAIEIE __main_ iy 2 B T AR 1 S A AT .
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5.9 &E3k

S H Python A= 2 W1 24 B KA TARKHAE . AR GRS U] R FT AR, (ARG %30
ZIEVFZ KA E B

JR IR sys .meta_path FAETEHI L PEP 302, J5224" eI WL PEP 420,

PEP 420 4 Python 3.3 5| A T4 &= ¢, PEP 420 iA2| AT find_loader () #4EH find_module ()
IR

PEP 366 it T4 __package_ J@ME, W TAEBI R B2MXHFA

PEP 328 5| A 74X HURAXAHR T, HPIRSEH T __name_ iEX, % PEP 366 Jy __package
IMAFLE A o

PEP 338 & 3L T R A AT -

PEP 451 7£ spec X5 AN T X3 AT RS R R . BRI # g i R B DAL A% 22 [l 5 ABIL
o XEREAR SRS ARG T — 28 APL I A A FR A AN 2 A — LB i vk

I3
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ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

HHEASHESL, WXMERN name #Ei#¥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 WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

%i[‘ﬁﬂnﬂﬁlﬂ%f’ﬁﬂﬂ‘%ﬁi@ﬁﬁ (B, PR % BRI B RSH) . ¥ RLAUE LENTH T
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, XFMFEARML TR AT I A Ak AICREERUS I A FRORK (i
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FFMH{E
Python SCRFFAFER ATy I, DA S LRI I f:

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—
AT B, ERTAEIRRIEAS IR TR Y A Bk

— 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
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TR ICAI AR th B S, SEBREAR AR SRR . BIAME LR 2], X ETES A R i
— FVFFEFGR A f AN RS 107 25 B, F S WA AR TCIR B 3

6.24 JxR. RES5FHMET

BT AR, i, Python ST 40 “HR” WA, GRS HPRTR:
o AR A A
o RN AR R ST R, B AR F K.

e A VTR

comprehension
comp_for
comp_iter
comp_if

S G2 — R AR N =D —A for TAIARZABIEZ A for B if 41, FERXFHEIL
T, A SRITE T SR A for B 1 PRI — MU, NERAMMFRE, RIGERE
N R RIS e Fk AT RAE A AE— AT R .

Ak, B T4 for TAJHRYANAAFRIAA, MR RURAES — M REURE M RN AT . X BEH fR
W HARSIRIM AR S “itEE" FISNZIIE IR

BN for FAaIFERIT R F R RS HBEINZEREAYORE, RIGEN— S 8E 4 Rk
ERIERE . GEH for TAYRA IR ZEM £or T4 AL AT 57 1k 45 A2F A BEAE AN 2 AE s P Wik A8, e
] REAMHE T MM E AT S 3RAFAOE . BlN: [x*y for x in range(10) for y in range(x,
x+10) 1,

J TR UG AR B — D RBLIE R A s, ERSIREME BN L] vield #l yield
from FEiAH,

M Python 3.6 J14G, frasync def RELFW AT asyne for Fh)¥iEfasynchronous iterator, J£ async
def PR EEHE 20T DL I EFT Sk FRB 5 L for 8¢ async for 4], W REAEHIIMG for
o async for 41, BRATREMiH awaitc Fika, WR PSS asyne for FAJHH await Fik
X, WHEFRH 7 35 Ko RP S AEERITE e LR 2. 7112 54 PEP 530,

3.6 BUFTIA: BIAT RS,
38 S yield fl yield from #ERSIRE MIEME P OHEH .

assignment_expression comp_for

["async"] "for" target_1list "in" or_test [comp_iter]
comp_for | comp_if

"if" or_test [comp_iter]

6.2.5 FIRER
FNF s T 55 AR A e 25 i ek AR S

list_display :u= "[" [starred_list | comprehension] "]"

R EIRDTHE—DPII RIS, RN — R REAE MO E . L dE S e —
FIFEAN, HOR SN B A YORIEFHAL T SRS G SR, SRR S
KBRS R TR AT R

6.2. E¥F 67


https://www.python.org/dev/peps/pep-0530

The Python Language Reference, (I 3.10.16

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 HGHTIA: Fral ) 58 2o, el PEP 448 424

FUHES LGP RAEAHET A PR, EFEAR S0 RIPIARIEA, Gl _ErsiEr) for” F17if” -
Ao UHESABIITES, MEAERABAME TR S E AT AU B A i) 74t

X BEBUE R B BR ] EAAEZ B 7o R 2R 20254 —5 . (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 iU B 4#: A& Python 3.8 Z i) LG, H30A E SCHFANMELAREN)F . 7E CPython H, fH& T
BEYORME. AR9E PEP 572 )O3R, M 3.8 IHh, B TEBCRIE.

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 A R A A yield #ll 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 BUBTINA: 5IA T SRl ae ik

3.7 S A#: 7 Python 3.7 Z 1, A EMARRIAA H B Easyne def AP, M 3.7 IT4G, TR L0
AT PAGE 2l AR il kX

3.8 WU yield fll yield rom ZEMIRESHOTE ISP CLREE I

6.2.9 yield Tk

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

yield ik AE E Lgenerator BB asynchronous generator PRI A<= F 3 [ it H BB XE BRB0E X P 3B H -
TE— R EUAR N E ] yield Fab X L MX A R BUL M — AR R, TMAE—asyne def BRENFRE
B S EX MR R A 2P A e R . 940

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

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

M ENT 2N SN A S, vield kARG VEIE N T e B S aCMI AR a2k AT
2 AR I — 53«

3.8 MR AE: A% IEAE S BUHE S ORI s Rk s e Ui B A T (1 yield ikl
TR AR S R A A S A PR A AR A R A AR 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 AR SHEIXAE AR A BB R AG . X, sRESPATEIEE A yield Fiba, FExX TR
FRRBEERS , A s R iR 8] expression_list BfE, SKE WK expression_list P HEN
R[] None, X BT, WURUIIA RPRSE A Tk, GRS LTg0E . FE2FREr.
P ERSRAE AR AT AT S AL PSR 55 . 2430 3 R A i O A R AT, XA R BURi2 7S yield 3
KRR AN S DL oE & —HE . KR 2 )5 yield Fk =N EE TIRE AT T A 5. 2ie
M__next_ () (AR for B next () WERED) MEZEHRN None, FEHABIEL T, WRRZMsend (),
55 B A 2% 7 I B

Jr A X B AR R R A S MR AR AL BA yield 2k, EATRAEZ AN E, HHENRIIT ] AR
—ifﬁ ME— 1) X 312 A e PR RO BB IFE B 7 yield J5 A2 45 W LR S AT P AU 2 R B A B2 A1
At ry SR P AT AR BAR SR yield Fakal. AR AR s AE (A5 | RN 2 a2 ol el 44 5%
2T IRE AT, KA RS- 1R RS c Lose () Tk close 7R T HERA final 1y TA)AT.
Yiffif] yield from <expr> Hf, FFHEALH)FARMIE A EAXT SR SEARE LA 5 B4 B (E
DL AL BB 2 T A RS YRRV . AR T send () A& AE A ARl it t hrow () & AW S
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MRG0 BN SE A T ZERES . WERARXFEN, HAsend () ¥5]% AttributeError 5
TypeError, [fithrow () FErBI5] K& B A M i

R ZEAR T, W51 &) stopIteration B value JEMES MO yield ZakNAH. B PALET|
Zi StopIteratlon P A B E, W DA IR g — A iy B Sl (Gl A2 iR

3.3 HOESE: N yield from <expr> AZAGIEHIR A — TR
2 yield FRARIRELTH 04 MU ek sNns, 3755 ] DA
hs%:
PEP 255 - iR a5 7 Python A AZE IS &R Ay ie 1 d iR
PEP 342 - jiliid i %A e 25 SO Pp R 3845 25 Bias APT FITETARYSRIL, SEHRT ARSI A fo] S A PR o
PEP 380 - ZHEH T RS IHHE SIA yield from iRMERIL, AT/ IIZATL 126 i -
PEP 525 - 5B /A% G 25 PR eR B0 AL AR DI REXT PEP 492 JEFT4 et i o

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 ARSI T IR A AT iR 251 & valueError R,

generator.__next__ ()
TP UG — A~ A A o8 B0 AT 502 M BRI yield Sk By A BARE AT 24— AR A o8 X0
i next () FPRIREIATIS, 4T yield Fik X U2 BUE N None, B/ESRLEMATEI T —4
yield A, KA R AR S, T expression_list WEKPERMIG  next () B’Jﬁ)ﬂ
Tie QAR AT AT —AMER H, WKFG] % SstopTteration .

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

generator.send (value)
PRIZPATH 1) A s iR ik —AMHE value ZHCRERCR 2T yield XX EER . send () kSR
A ] AR R A AR N AL, BB IR AR AR T AR N ME SR W 5K stopTteration.
szﬂjéﬂﬂ send () RIFENEMARNT, BEMPA None fERTHIISEL, RIX I A T DAHIE R yield 3
pa=

generator.throw (value)

generator.throw(npeLvaMeLnua%m%]])
A SR AR S | — s, IR IHZ A g BRI AL B — M. R AR AR A 7 AR T
—MMEBLR Y, WK% stopTteration 5. QR REIAMRE AR RS, 80251 kT
B, WZRE PR AT T

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

HU2 A T IR, W R4 s, 53k B IHHUAS Python MBI . type ZHUN R —A
%5, 1 value N R— AT S50 o WKL value, WIRHEF type #4185 45 R AREL— 5501 . aniR424t T
traceback, R E R FH L, B WALMAAAELE value R __traceback__ JEMEAISHEESS

generator.close ()
TEA s RS I A B S| K GeneratorExit, WURANAREFESIERIBL . B4 XM, 55|
KT GeneratorExit (I TR, AT RKPAIRFIRIHA N Tr . WSRA AR LT —AME, W
51 % RuntimeError, WIRAEMART A THEMMIAL R, ERBEREATIN T WRA ST 2 h
TRESVAEF B R MIT M c Lose () FALMUEATH
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L
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 (I, 2 “Python A {HAHZEML” Y pep-380.

TE—" M async def B X EREETVEF B I yield iR & dt— 1% R BUE XN —asynchronous
generator FREL.

YA A A R I, BR8N G e R AR . O G SR %
_&%ﬁé%%g%&ﬁo S A A S A MR R AU asyne for WA, FHUTHE for W) il )
AT R

VRS2 A s ) 53R [l awaitable 3F4: , ATSFER S SR E30. BIIRRY, PATERRRRIfE
55— yield ik, HEIBHESFREE, ff expression_list [WHRFIGERFHIIEE. 54 E—
¥, HERBWRE A RIS SRS, SRR S EIg0E . 18485 WEBRIEAE DA AT (] 58 Ak
PRIFPIRAS o MPATHE SR 0 R AR W AR R — AR G WA, % R BT DA FCIR S S AT, it
115 yield bz &7 —ANAMEBIR . IE AT 2 )5 yield Fik X (AR TR AT RT I k. ansf Al
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 21247 I AT RES | A S T ) A A bR SO Y R SO B - VR AE B BT RO R AT 95 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

TES AL AR R, yield Rk XAt i BAE € ry M IATAT AL E . (H2, QPR — 5 A e A g &
g5 (I BOE B F e A SR M) 2 BRI, W try 4544 Fi yield ik xn] B8-S EoHi
W finally TRIBATRM. TERNEOUT , W s T A s i S CH IR PR sAE 55 R BE 2Rk ST 1 57 42
A -k R aclose () IPIRFFBATHTR BRI PIAER &, MM AAVHEMHER finally FAFAIT.

N T REAEF R AL PATIR A AL BE, FPFIRERN 24 E LA 4448 Bk, B ElanA
A aclose () HIFTHIEL. XA 44 B PAEL M sys. set_asyncgen_hooks () 3.
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Y RERES, SRS RV R A F T M) 422 ZOAEAER LR . X 4% ETENS %R
il A FAE Lib/asyncio/base_events.py [ H ] asyncio.Loop.shutdown_asyncgens 3£,

yield from <expr> FRFUIRAE A i ek B b (] 251 KBk iR

SEEPBR-ERBHE
AT/ NI T P R AR TR, AT Tl A s ek B AT -

coroutine agen.__ _anext_ ()
IR =T SERR RS, BRSBTS IR AT % 3 A0 A A 8@ A EIRAT Y yield ik A7 B K
BPAT. 4—DRPEMBREGET__anext_ () FEWEIATH, MHE1HY yield ik =X frik 1]
AT 5 2 UE A None, "EXEBATHIRFARZE AT T —4> yield ik, % yield ik
expression_list PELETEMMIEITG KM stopTteration RiFHE. WIRFDA M
PR MERNRE, WHZAT SRR 5| & StopAsyncTteration i, Rz mb i HRED
e
W EE T il asyne for JEFRRR=CHTR A .

coroutine agen.asend (value)
Rl —ATTERERT S, BAEBI TSI %m0 AR AT SAESER send () JrE—HE, M
2 YRR —MEG R A NA R, H value ZEL N 2T yield Tk N GERIE. asend () Tk
JIT A0 ] ) T S AR o G R [ AR B P AR R AL, HAECA TS &) StopTteration, BUH QIR
A EEA T AN — MER 5% stopAsyncIteration. Miiflasend () RFNFL A
ARy, BEWAPA None AERTHISEL, R IXIEA T RARIAY yield Fkz.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ] )
REl—ADNAERN S, ERMEF P4 MBI E S K type BRI SH, IR EHZA: BUAR s 50T
PRI —MA, HAE RG] &K StopTteration Jif. WERRAAMAEA AN —MEMBR L,
RE R AT SRR R 5] & StopAsyncTteration Jpib. WUERAE MR REG A MRE AR 5, 805
KT H— DR, WY SRR R T 5 SRR 48 PSS R R &

coroutine agen.aclose ()
R —ANATEEREXS R, B RTEIB AT 0] 520 A iAS oR B R AL B A — > GeneratorExit. U
RZ DM RBER B, X5 K GeneratorExit (M T AHHKIZ 7)) Wk [ i ] 4
FiXTZ K55 & stoplteration . JEZEii M 520 A8 UA% BT (o] i AF: o] B At AT S8 R X 5 R0 51 &
StopAsyncIteration S5 . WRFEA ML 4E T —AME, ZTHEHFNSL 45K RuntimeError,
WA R 5 | AT HAL R, BB Ra TSRS .. ik r 2l &h TR
W EF R NS aclose () FFRE— A SR nT SRR S

6.3 [R%Y

JRBCR AR = T R B I E B BT ARELTT:

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 JEIE . XA AR ALEL B getattr_ () TR AE L. WERXAEEART
A, W51 % AttributeError S, HIMAYHE, Fr" AR I FBNEXARILXT G E . X F )8
PES I 2 YORAE AT BE A AN R 52

6.3.2 iHEY

XA 35 5 SO IR A S A B I TE K RG2S U R P
B-£x3% [1]—~ GenericAlias %} 42,

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
WA AL ER R —A MTFAEMB &SR __class_getitem  MiAJE __getitem_ BYELZYAT,

T2 R__class_getitem__ 5 __ getitem__,

WRFBAIN RO 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. ARIRALE— A sequence, WFEAASIRILIORIEA—A> int B—4> s1ice (W HEIFY/NFS
). 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|
SHYIR PSR TXRE __getitem () JiAH, PR EE LT IR 1 IR 2 R A IR I D 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). ARYIR ARG E R D —NET, WERE—EET RIS T 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 Rk,

6.3.4 AN
FIr R i B T RE D 23— AR5 22 SRPAT— 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

W JE AR —AN PR RS (e R sedl, IE RS, PEXTRNIE, JEg, KLk
PARATAI A __call () FERXTRERIHANS) . Irg S8R e 2008 A e gk . 52
) X € & 3 TRRIE R W parameter )15 .

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,
W£x5|% TypeError St . MM, HSHEMAS AT (AIEREA N None WRHFE L) . 24T
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

74 Chapter 6. FTixx



The Python Language Reference, (I 3.10.16

P SR DLIE R Y 2 . ) MR — RIS A T E BN, W45 K TypeError Fi,
MM, CHEFEEMRPIR SRS H3%.

CPython FfEANMI: JLbse il n] REIR LA ESHA AR ER B, RIEENESCEII S & N “a
27, HIEAREPAR BTSSR 15 CPython 1, DA C 45 H-fJi] PyArg_ParseTuple () SRAFHIL
A R DU T X PR 2 o

WRAFAE W E SRS ML WA ESE, 25 & TypeError B#, RIFA P IEXSHMEMN T
*identifier AJ¥k; fEMIEI N, RIEASHHZRZ—MUE T ZRMUESHEICH (WREAHZ R
(L ESHN— 250 )«

WAL R F SR 5 2 IE X SRR, (251K TypeError {5, BRAEA—MEASHEA
T **identifier AJjk, RIERSERHERZ —MUE T Z /X TSR T I (HUT TN S5
AV SRR AE) , WREA 2R RETFSHIN—1 Gifl) =74

IR RBOIA BT *expression fJIK, expression WK N —Aviterable, K Hi%m AR GHIIT
RWUER BN ESE. T £(x1, x2, *y, x3, x4) WM, AR yREH—DTFI I, . yM,
WEAEN T — A M+d NIESE ], x2, y1, .., yM, x3, x4 F T

XY — AN E R 2R *expression ANEMTREH L T AWM RBFSH X 5, HERXTEXBFSE (LA
L AEA] **expression 4L - WHI) ZATHALEL. At

>>> 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

FE ] — A8 o R B G B - S8R *expression ATEHNE WL, BICSEs FiXFERIRIE A K4 .

R RBAH T HILT **expression, W] expression WHisR{E N—Pmapping, HHNEESW UIERH

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

1), W51k TypeError .

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

[F] A8 B T R IR 5 — N ERE S . B4 AT EUE Python FRIRATF (B "max-temp °F" HLJg 0]

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

SIS, SENREA IES, W5k TypeError 3.

ffiff] *identifier f **identifier ANEMIEXSEAREWHIEN B S M B KHFSH AR

3.5 W s REOH AR RGN~ A o PR, AESEOTERRIRTE AR IR L () 25, XY

SHOTREIRE T MR E (**) Z)5. |1 PEP 448 KR EIHEIL.

ARG & T S, WHERSAHREME, REMEWEATEEN None . & [BME TR UG vl 4 X 14 2

A,

TR A -

R e SO s B0 RS g ttT, IFm A ASED) . RSB E —HFH 2 E eS¢
BRI S50 MXFIAS LA 208 & 7. HREHMIT recurn AN, il HAE E RO FH 1R 5]
H.

YRR B i LRSS RO T EREs s A XN E BB 1448 2 I built-in-funcs.,

PR RIS — D H LBl

6.3. ER 75



https://www.python.org/dev/peps/pep-0448

The Python Language Reference, (I 3.10.16

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

PRl ZRUHE XA __call () Ik MEHRCRES0 TR NZ .

6.4 await FKixxX

Hedcoroutine AT A —Nawaitable 14 . R BELE coroutine function PR .

await_expr = "await" primary

3.5 OB

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 BAUAGERVERL, S5 EA SIS FERER, RIS _ASECNEG ERERL T, A3
BN float ZRA 4 float 2B ZE R, Bln, 10**2 &M\ 100, §fij 10**-2 3&[A] 0.01,

X 0.0 T ERKIZEE S8 ZeroDivisionError, X HEHT 0B R KIBE R A complex 4§
fH. (FERWIRAH X R K% valueError., )

BCIZFAT A R __pow__ () Tk HE Lo

6.6 —TTHEAFLEZH
B SEARIRE SR R B 56

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

—JCHY - () RS E TS TUE; SRl __neg_ () FRRT R R
—ILHY + (L) IR 25 I T S0 sl __pos__ () FATT R E R

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

I =M T, WRSBHREAIER, f55]% 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 = 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

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

BHEAF e (at) W HbREH THMETRYE . %A PE Python 2B U ILIZ AT .

3.5 R IIA.

BEAT /() /7 CRERR) Rt th S BUWTT . I BT SO e o M R 28 8L BB B &% th— A
float {i, BEECHRE IR GIRAT R BHG BRI S R M floor B BHEATIEARIREM SR . RATHIZH
5| % zeroDivisionError T,

MasA7 Il FHAFSRRY __truediv_ () Ml __floordiv__ () H¥ERHE L.

BEAF & (B Fi b 5 — D SER LB A S BRI WA EF S el o R AL, A280h
ER5| & ZeroDivisionError BH. SETPUNESE, FlA13.14%0.7 4T 0.34 (I 3.14 &F
4%0.7 + 0.34), BUZBEFNEERWIEGEZ 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 L, BT s TR R mEH THATIH W EAF Rkl (XFRIEME) . A7
kA aE R IR S W, Python EZ:2% 1 old-string-formatting —7

IAE A FRRR) __mod__ () iRk HEE Lo

BIREEAT, BUaBEAF divmod () BRECRYE LH TREE. WA LI A abs () RECR R
TR
BHEAF + (addition) R4 H HSE R, BIADSEEE DA AT, sSCE# A RIZE BP0 . AT — PP
DR, PN A R 2R BR IE A IN . TR —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 P B, (HXFEP AR S, mT&ARIEE, HARE LRY B, B, BT
& L) Python % S 4k —4~ IEEE 754 XURSBEAUME, AT -1e-100 % 12100 HF 5 1e100 MM IESRM:, HHERKZE -1e-100
+ 1100, XFEHME LIEHST 12100, K math. fmod () REIILER NS EA 55— ASEMREIRIE Gbk, e RRE T ¥
RME] -1e-100. fafFhJy =5 & B BT ELAAR A B

2R x I ARREGET y RIS, W T8 ARAETE x//y ATRES I (x-x%y) //y Ko TEXFMELL T, Python 233K [a] 5 —4>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
WasB i AR 1shift () fil _rshift_ () HEEHEXL.
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

& BREAFSXNHES BTN AND, SHLFAM A ERSH bz WA AEZE T __and__ () 5§
__rand__ () FRRIVER HE XS

N BB SR HBEE AT XOR (5 OR), SHUNIHE R e Hop 2 — U EH T xor_ () B
__rxor__ () FRR R B E 5.

| IBEAF AR ES TN (FF) OR, SELAHS e E Hp 2 — WA EH T __or_ () 5§
__ror__ () FEERTEN A E SN S .

6.10 LLEIEH

55 CAJA, Python " AT LWEGEHRIMESEHME, ARTAEMEA . BABALEH. 55— 5 CRRZALET
a < b < cEFERYFRIR SR GER AL 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 A ST A R HE: True B False. HE XM & ik 5 ik fEIR M IR /R . 7RIS LR Python $4E
fi/RIBHE LT SCHXTZETH bool () .

FRGEHE A DMERRIE, flllx <y <= 25T x <y and y <= z, BT v RHERE—K ((ELEPF
BN Y x <y ENERE z A SPORME)

IERAUE XA W a, b, o, ..., y, 2 HFEIBRM opl, op2, ..., opN NHEKIZHESF, 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 fl c ZIRIPHHALAT IR, WL, Wz < v > z XFENESEREEE
VR (BAREPA KGR ).
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6.10.1 {ELL3K

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

ARG R —mO U REA RV EE (EARBARS) . X GELE Python H2— ISR 1Y
M BN, XRETF A — LTI k. TH., XRETFARZSRBAREME T, Fland 4
%ﬁﬁ%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 BN 1t () RESHCWILEAT N, TGS A AT H,

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 (<, >, <= Hl >=) 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 WEBMEZEE! (typesnumeric) PA R ARHEFEZA fractions.Fraction fil decimal.Decimal AJHEfT
FKRINFRFNE KB IR, BIAMR LS EON SRR )T W . AERBUM I BR BRI AN, B &g
(B3E) FUNIEIE T HAA S RSB .

JE$CFME float ('NaN') fil decimal .Decimal ('NaN') J& TR, AATEF 5B MENHT 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 il Not Implemented # 2 AN 5. PEP 8 2 BRI G LB 24 B2t is 5 is not
A4S T B EATRILT

o ZHEHIIDIFS) (oytes B bytearray HSLH]) W BEA TR N ERANES R AU LB . ENTEH TR %L
FAEAL T WG FHEAT LA

. ??:’P% (str MSEH)) N HFAFY Unicode #5740 FE (WEBKE ord () MSEHY) &5 SNy UE4T LL
B

FAF LIRS RS A BE B LA

* J79 (tuple, list  range M5B AT HEATIB N ERR LLEL, range ifoAT —ANERAEA STFRRRF
BEo PAEXTGR S I — B LR A R R AR, B IIR)F U5 | & TypeError.

A FCB R 5 SR AR BT R AT I U . N EL AR ARl 3 BOE Rl — 0P R 5 B S R, Xl
FFENTREBEL ] — X R AE A VAR THE T TR REF E N T A A

PN B2 T ) ) 7 ML LR AT

- I ZIEE AR BT R AR, I AR e E# A% (B4,
[1,2] == (1,2) MBMH, FRHEBRMHE).

3 Unicode #REWTH{ X 7 #415 (FI40 U+0041) 1 3 2.5 4 (BIU0” KEH T 78 A”). H4R Unicode W)k LRGSR 74548 L — 4~
AR, (BAEAE — el R 45 AT h 2 AN AT LB F Pk FoR . BN, S5 WA T A R SHr T 78 C° aTAA
U+00C7 RS A7 FHYBAAS FUL F 458 ER, WAl DA —A> U+0043 fo 47 i & a5 45 (KEHT 78 O i b—4> U+0327 i i 204
FAF AT I A TR TR .

YT FAH, BB &% Unicode TR AMIATHAL . X PTRES B IR A E . B, "\u00C7" == "\u0043\u0327" 3}
False, BUABINTFAFHERMCER — MG TR WA TR SH T 78 C,
FHEM RG] (BT AR EE A ) STEAF R TH, Wf A unicodedata.normalize ().
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- WTFERHRF RN 2T, HEFSHSE D ARHETENHFE (i (1,2, x] <= [1,
2,y] WES x <)= v ME) o WERX W ICEANGAE, B 2mEHFEm (il 11,21 <
[1,2,3] HEfH).

o P (dict BB 25 BAHAE ML 24 BACY EATRA MR (key, value) Xfo BEFMERIHIA
S HURESR R A U

W (<, >, <= F >=) ¥3| &k TypeError.,
o ity (set B frozenset HSLH) AIHEATISAL RIS AU LA

EANTR BGEFATE O T ARSI . X IR AR BA E e a ey (Bl (1, 23 F1 {2, 3} P>
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 REBHANERAEALIILEITE, FILENTSMREOAR BTN .
TERTRERYIGOLR , P SCIETEAE i HUREA T Ay g I 24 T 47— 26— S i -
o FHEE LBV %2 B RO . A Ts e, AT IR 5 LB B 1208 45
x is yEKREx ==y
o B WAZIERIFRIT . Ajihid, FAIFA i AR 45 R
x == yMly == x
x l=yHfly !=x
x < yMy > x
x <= yHfly >= x
o WEWIZGRAZEBR . T4 (RIZR) 678 7iX—m:
x >y and vy > z BHEEx > z
Xx <y and y <= z HHEF x < z
o JIA] OB A% S B RO . )i, R A SRRV %A A R Y £ 2R
x == yfllnot x !=y
x < yfnot x >= yGfTEEHHF
x > yfllinot x <=y (T2

REWNRBEN TReFrm 2 gk (AFHmEEGEBU) . 5725 total_ordering ()
MRS o

e hash () WEERMZSREME 2L MHERXRBZEE RAMFESAE, SFERCAR TS
Python F ANl il 2R X 26— ECMEAIN . SCFr b, IRECTEAUR — DA BEIR X LEAL A 1)1
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6.10.2 R REEMEE

BHEAFin Mnot in AF AN, WHE x 2 s RN x in s R{EN True, WA False, x not
in siBMF x in s BURJGMME. W WEFFIRIEGRBID K FHESZ R GER, XFFHokyl in K
HEBAL M. XTT list, tuple, set, frozenset, dict Y, collections.deque IXFERIASSH A, £k x in v &
T any(x is e or x == e for e in y).

X EAFRAFATERRAORL, M HAY x & y W x in y B True. —PMSEMRIIE v. find (x)
= 1, FFRFR BRI A AR, B " in "abe" ¥R True,

XFENT __contains__ () FEMAFEELIRYL, W yv.__contains_ (x) RFEIEMEN x in
v IR\ True, FHNHRE False,

XFHREN __contains__ () (HEXT __iter_ () WA HE IR, WREX y 7R =4
THE z i3k x is z or x == z HH, W x in vy} True. WERIELERBIEG L T HH, WEEH
Tingl Kk TRRR.

BEH a2 AR E P RN RENT _ getitem (), W4 EACSIEAEIE GBS i i
B x is yli] or x == y[i] HFHEAE/NIRG'F5]K IndexError RHH x in y 2 True. (W0
Bk TAEMEARE, WERTin 51 TiRRH).

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

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

6.11 {HREHE

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

FEPATH/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 A XOSZE R bool () ik dil HZ (.

BEFnot BERESECNIRER T4 True, HN=4 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 TN False fil True, @R YR AR EIEL. 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 RIERHIEYI A & F£550. lambda Rk, KBETFSEHAMES b if ZIXXPALFE 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 U A 31 PEP 572 T A KIRIEFRIB A B .

6.13 FHFREX

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

sl CAMFy “=HI2HAF") AEPTA Python iz f HA R AIRAY L SE4L -

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

HZ 5 PEP 308 [ A XA MFRANTE

6.14 lambda FTixxX

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

lambda ik (A IFRH lambda #4734 ) ) T 6 2215 4 e K. ik lambda parameters: expression
KRBT R o AR AT R AT R ZET LA 5 e ek

def <lambda> (parameters) :
return expression

WEREH AT & TIRA RSB RN HEEE T lambda 253001 BN R SR A 2R 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.

— RS+ FoR Tk RIFE . HIRVEB U — A iterable.. AT ERT SRR AR BRI T, I et
SRR A E PR, SIERSEEGZ

3.5 ORI FaRABIR PR ALE AR G, yIh PEP 448 $21

AR RMIZ S QA T (S0FK S£0) I 20 AEFTA HARR OU AR T I, B0A AR RIE 5 /Y Bl %
AL OE I, R EREA . (Reg— o, M- ANENZERETES: O.)

6.16 RIENHFF

Python 2 )\ 72 247 B WU % 2k 2R MR HEBTEXRAL BRI, A& Se T ZEMPOR(E.
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 HIZBEAFIILSEWUF BEAT TR 4E, Mamiised (mdedhe) BImARILsEd (madhe). M
[ BRLTCAR NS BT B MRS E . RdRmnk st , SRS otz f. ME oKz
BRNEEAGTH (B THEREERAGELESH).

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

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

x[index], x[index:index], x(arguments...), x. | fi8, ¥, #HH, EHSIH
attribute

await x await ZEiA 3

s ER

+X, =X, ~X

ik, i, $#%f73E NOT

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

<<, >> F2 2

& A5 AND

A $e i 5 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 ZiA=
= N IR
1) -

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

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

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

simple_stmt = expression_stmt

7.1 RiENES)

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

] BATE ) (R A

FRAEHTITAMEAE (KEZRELERST), 8 GEFHIL) i GIRe AR B
AR %G AR Python i FRIIR MM{EY None). FIRCTEA) R HAL i 75 20t 2 seifr HoA 5 E Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, BB NER repr O BRBIHHN — TR, RGRTFAF R
PARAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR AR AR 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 WEREARYIRAGHANES . A AVES TSN R bR, WP RREL % H AR,
o AN
- MRS EAE—AA BB B AR, XFCh IR Hir: WHZXTg 2000005 ik
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 ) .
- EN: RSN HA 5 H ARG FA R TR AT 5, X SR TURE R M AE A 1 W IR A
D OIVA ISR TR
G MRAEL 45 B B AR BV ER AT = I e s
o WEREARARIRGT (BFF) -
- MRIZATARE T YT global inonlocal {EAIT: R4 FRRFHLEE B 24 1) Jeihay
VASICIOROE B
- E: ZAFRR A NG E B 2R 44 2 B8 nonlocal T M ANZE a4 S AR 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 R ZAGCAEES I SRR RIS YCORE. BN %A N A RERE NS &
NPRF5| & TypeError. X4 S B R B n REXT SR A E EnyEe:; Wk e TEPITRAE, W4
5K SFH GEH A AttributeError [HIfF ARG HZEK).

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

class Cls:
X = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHA A —E MM b g, BN property () BIEIFFALEYE.

o WEREARA—HEI: 511 A R FRA NSRRI BN Y E— ARSI g (BlanslE) o
ARG (BIaFd) . TR, HIBERIAR SR

R RN — RS PRI g (BIANSNER) , SRS AL — A5 AR e, IR _E o K
GERAELIUN — A/ NTF PR R ARARE, oI RHEBIRER SR E A BB E R 55 1.
RRGIBIEERE, 251K IndexError (AHHMEBUT S RE [ SR A MBI -

WIR R A —PBGExT g (BT 8 , ShEURATEA S i R AU A IR A, RIEBGT 2
O —AKF IO 2 B S B SEMERS o X AT DA e— BT B {EDR I PR AR [ B, T DA
SEARA—ABRAERS (UREA M FEER EEAATE) o

XFHPESOTS, S __setitem () FiEIFMESHISEL

o WERHEA—AYIA T SIHPRERERRSHORME. B4 AR RIITSR (Flans ). o
WRAEXT G2 Y 24 2 — AR BB P A S . BT ok, TAS EARREKNMBAAERNTERCRE: BRIA
B BIAERFIRKE. R EN 2 AR, R LN E, e BEKE. SR
R SHEH ENTERFIKENFFXEY . f)a, FFERF IR G DIRAE ) 51 K B iz Y] A
YR B BT Be S5 ME 7 A K BERTR], X A H AR 320 SR G 5L T e As B AR 751 B4 BE
CPython E{fEANTE : 74 1sLPLr, HARHANER UIE S Tk W AE I, TR A)iE SRS A B B
BHEL, FECOR AN ARG B .
BARRMEN € X EWELEFHISHFANESRE ‘R #70 (Flina, b = b, a &SXHHNEEM
1), HEREAE RN ZIE Z NNESENEZHTTH, XA NRE. B, DUREFHFSIT
B (o, 21:

- X
([

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

h=%:
PEP 3132 - R A RIF X *target FRPERHLTEULR .

7.2 ¥EEREIES
ISR R ELTE R LR A BT ) e G S AR F) o — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop — ny=mn | wn__m I Wx_—n | "@zn | n/:" I "//:n | LESE | MWk x—M
I nss=n | Nog=m | neg="m ‘ nA_mn | "|:"

(HZS PR A —35 T fEJ5 =M S ke L)

ISR IRAEL T )RS FAR AR IA S AN SR (S8 R ETE AR, BIE AN IO R ARE) , X
BB BRI TR E 0 oz 5, HEPRIRES R B iR, AR SBORE—K.
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BESRIRMEE RO x += LA ARE N x = x + L RGROUEIF IS &M RCR . FERGRIRIERY AR
x USBORE—R. M H, FERTREMTEOLT, SEhrizig Reirn, e did AR el — gt
FEHIRMEZ H AR, e BB SRR 5.

ANFET R, SE9RIR (S AEN A TR iﬁ‘v’l‘ﬁ}l?ﬂlﬂ?ﬁo B, a(i] += £(x) HEERali],
IRJERS £ (x) SRIEFFPATINERAE, BRGHERER T a1

B TR AN IR IR (E 2 T A Z A H AR RIS O i‘ﬁ%%fﬁ%fjﬂﬁmﬁhf’ﬁiﬁﬁf'ﬁ B IRKAEA [ -
P, BT AT REAAAE ROEBRAEAT I BIAME DL, SESRIR(E TR A TR otz A 58 iz A .

XEFIRIET IR AR, FXH AR X T 5 4= 50 ) 5 bk o S BIRREE T .

7.2.2 HEREMB{EE S
A 2 WRAED R BT PRy AL i R AR P AN T e IR T ) 8 — 1

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

HEE A5 &) ZERIET (URF A B AR,

XK B AR IRE H ARG O, AR AE sl sk, AR S BORIE A7 A — IRk A 2E it
st __annotations__ W, X PRASEAIR (WCNRA WREER) B BIPORERER . It
JEER T 5 I HAE B AT LG AA T I RS A AR S B sl .

XHFARF R AR FARR S OL, RIS AR Ik, AR BORIE, EASRAT.

inﬁ;ﬁ%%ﬁ BRAIVE RIS RS . MZ A FRAIZAE ) SR A i ARy 4 R 27 R AU E I N k(A
TRAE

WERAFAES T30, bR SRR il (ARG ) SATEPR R . W YRR IR H bR
BHFUAEAE, WP ST BARRIE, (HiJaH) __setitem () B{ __setattr__ () WHRS,

b4

PEP 526 - 2 bl Wi i 420008 TARHEAS B (WA BSR4 &) RAWIEE, MAHEZET
RSk TRIE.

PEP 484&%1‘%%/% IRVOEI T typing BV N KRR R AR AR, AT A T A A IDE
s A

3.8 WS A% BUAEA A R IR Ve A 2 AR AR A b s i R . 2 B sk (AR [ 45
SR RIEN) SFEOREHR.

7.3 assert &4

assert 15A) & FERR T H I AR PR 5 i R =

assert_stmt = "assert" expression ["," expression]
TRiBAIE T assert expression T
if _ debug__ :

if not expression: raise AssertionError
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P EIE assert expressionl, expression2 ZfT

if _ debug__ :
if not expressionl: raise AssertionError (expression?2)

PAESEMIEAMRE __debug Ml AssertionError R HAGFEEAFRMNEL R . ESHLH T, NE
AR debug  FEIEHIEIL TR True, TEFRIMAIS N False (W AT ATIEIA —0). AIRAES PRI
SRAEAL, RIS A 2R assert ifh) & AT . R TERS R 5 B T A& Rk A
i BB HRB R —E R .

WRMEET _debug_ JRdRAR . %N BRI ESTEMRRS B SN E .

7.4 pass i)

pass_stmt = "pass"

pass B NEEAE - MEHIITH, fHAEALKE. BEEMIHE ERE—FIEEHATERITEA A
B PR PRI o5 52, 31 -

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

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

7.5 del {Efq)

del_stmt = "del" target_1list
BRI E i, SIERY € O AR L. AR FFEAIEN], 4t — 2R
H ARG R N B3R5 A2 22 A5 B U W B B — 1> E A

AR EIIHER R AR e 4 R 44 25 (B RS BRI A4 R 405, BARME RIS 2 2 B2 e B A 1ER—fthd
Wjglobal BRI, AR AFRAYEGEE , RFex5| % NameError,

JEIET I BN B ER 2 B BB R B A S B R 5 MR — DU BEARSE T IR — S 26 2L
2O (ERMEX— 2 U)X oE ) -

32 Hﬁgﬁﬁé TEZHIA A, AR AR PR E AU B AR B, R H AN =5 i 44 25 8] HH o
Gy =SSN

7.6 return iEfq)

return_stmt = "return" [expression_list]
return fERIE LR S IMBIT BRBUE Ui E RS, Ao BT 308 iR Er A .
IR T HA AR, ERPORME, BNPA None BT,
return EIFYHTREIAN , HAZEHS I (& None) /AR BIE,
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Yreturn FHERIFAE M —WA finally TRy BRI, % finally TRSEHEITARGHEILER
TR %L

E—NERSREE Y, return BAFRREBIRESEMITFFE StopIteration #551 k. RIFEME (WHRA
Hig) S 4 VE— S8 kM2 StopIteration il StopIteration.value @,

TE— N SEAE R, — IS W return 1BEA]FRR A N D 58 - 58 StopAsyncIteration
5K —MIERH return iGHTE A A A R AU & S BOBEE R

7.7 yield i&7q)

yield_stmt = yield expression

yield HAIAETE X EERE T yield #ik X.. yield 154 R F A4 WA i F 45301 yield ik =B A i i b iy
5. B, PAF yield if/H)

yield <expr>
yield from <expr>

SE[FAT AT yield Fika i)

(yield <expr>)
(yield from <expr>)

yield FERFRITE R AL E Lgenerator BTN GEHT . FF HLAU T 25 B eR B0 R B TR . RRBSOE P i
I yield 5t JE DABEAS- % 18 SCRUFEA A2 A2 7 s R H0TT 35 B 4R

A Kyield if NSEEEMNTTE S R yield 735 X —H.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

MR RMEFELRX, Wraise SEHTIALEIEELIRN T, SRR Fah09 575 MR LFEIEA
WEhE R, W45 % RuntimeError RN A4 T4 R .

TEWRTE, raise &RHE—NRIBARMENRENSR . BN BaseException BT Lfl. R E
B, Y TR S AN S H S B IR SR RS R S

S RN RESEBINSE, BRI,

WA WG| E 2 H A IR R H R BB B __traceback_ @M, ZEMENE
B o ARA] AR — R with_traceback () Jigh¥E (I ERFR ] [El—F 8 526, IR Il xt
SRCHHSE) BEREA SRS, B FE like so:

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

from THMTFHEHIE: WRAZTH, WG A RE XA 57— A REEE B R Ak
e R EG, BXRHENATER __cause JRIEPCREREIFNGI KA R . R ZEAAE P RFEE,
XA FERHL B LT A U S SR __cause  JRPERIRERBIBNG | A M58 . QRIS I
R, WA S HARR T B o
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>>> 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

BELEH AT AR BB AR 0 55 & WL AL E 2 B s A MR . S T DAGE A
Mexcept B finally FAJEEwith {BA KA. Z A EFEGEWLBEET RN __context__ &
e

>>> 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

St FREREAAE from FATHHEE None S A i A i:

>>> 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

HRBEHEWEZGEER I — AR, AXOHEENERfEry &6 —1ER.
3.3 il : None BIAE AU HVE raise X from Y 1 Y,
33 METIMA: i _ _suppress_context__ JEMSEIHIREE F R XY EHSIER.
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7.9 break &%)

break_stmt = "break"

br%ak Tk ERASMIT for Biwhile TRAFTRERM AT, FARS MBI ZGER N AR o8 £l 28 E Lo
BRI

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

ﬂ:‘uf;reak FHERRAL H— N finally TAMcry AR, % finally FHIREHIITRIGHEILE
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&E4)

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 | "."+

HARY import iH4A] (R from T4]) S0P AT:
L A, R DA S TR R,
2. JEJRrihan 44 A5 B oA import 1EA) K& AN E BT AR I VE R IEE A s A2 FR .

MIEMA G ZAD T4 (HEES ) KRS 25 PR XA T4 43 ST, A [ 28 540 4 43 B ST 1Y
import 1] —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 B IGHN as i, B as AT S AR E

module
relative_module
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o WERBAREHAUAFR, HYCF AR i i 2, NBLBR Y 2 PRRF 8 5 2 Jmi i 4 2 a1
X B ARG | -

o ARPEFARIB T i Z I, AL S iR f5e o J2 S BLY 44 PR 0 B Syl 44 2 )
X% E AT o BT AR T HC 58 B B 44 R ) TS BE B DT

£rom JEA I R AR i B — L
L 4R from TAIRHRE AT, W 208 2N ETFHI IR AR ;
2. ¥Fimport ARG ER MR
L B AR T 14 PRI R I
2. WORBAT, S AR RATRE T, SR HRA A T A B X E
3. IR AEBNZEM:, WH5]& ImportError,
4. WA, FXHRER T AR a4 250, ARG as RGEH AR E R4 P, 75 W

ZIE R AR
it -
import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WERBR RS R B — BT (1), WHERH g SR AT A A ZARERRS4% 2 mpo rt TR BT e B /R I
e F Ry 4 230

—AMBLHR T E S R 8 AR R AR A 4 S S — A __all YARROREREM WA E
SC, BRAUR AT, HA U AT E LS AR SIR. 15 __all PR SRS
BN A H BRAAE. AR __all  WAP0E L, WAA L FRIE GRS ERLRAY iy 2 25 6] 4% 3]
WA AN RIZ TR O ) AR AR __all WA EEAS A APL B AR EER SN A
JET AP f—PRAM AT (5 ANAEAREER AR5 ARS8 ) AR ) o

BEAIERMFEA - from module import * - {UXFEELE Fot il 2RfAE2ReimEre L e
5| & SyntaxError,

G E BT AR, R R LT 2 K. Y — MR g S — M2 R, ATRATE
[ — e 2R T T A, AR A FR . SIS TE from 2 J538 E MRl 6 i (i RIS 5,
PRAT AEANTE @ WV AR BT 00 R 38 A 4 Bl 2 R P2 B2 g, — a5 3R B PIT AR
W FTFER S BT, PSS FR B — N ER . =S FR B, KISsHE. Wb AR a7
from . import mod WFTALAIE N pkg WNI— ML, WEARRE A pkg.mod. AIRRIAT from
. .subpkg?2 import mod B T4 E N pkg. subpkgl MRS A pkg. subpkg2.mod, H EFHXITFA
FIFE VLI A HE L ta a5 o0 —Tr,

importlib.import_module () BRI A BHEHH E B MBI RIS R .

Bl & —A #HirF M import H Mt 47 2 % module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future {4
future 7% &) J&—FPEFXTGREAR IS 2, PRI R BN 24 (i FAE R E B AR FAS Python ZATHR H A BR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ 7ETE 5 G AT A FRA UL R Python RRARERE NEY) . EARFETHEA
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 1A M AESE IS S A7 B L. FTRA IAE future 154) 2 /AT H A
o B SCRYFAF AR (WERAFTE)
o TERE,
o 217, AR
o HAth future {E4].
ME— 75 2] future IEF AR A7 (S0, PEP 563),
future 15/8) BT )2 B 1) e T S48 415 4% o Python 3 FTiA 1. H W3 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #l

with_statement. BATASEHCHIIRIL, FEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1 I S PORBIFF MU AR Fr XA O 15 SCAA SO 5 8 i 1 A A [ R AR R S B 3B
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 .

XETALMGYE B BATAS , S iFas ZRE R 2 AR 0 3, AR FEA future THA) 605 R A REPE I 2
T B iy 5% o

EIAS TN S AL A import iEATHIF] s F7AE— N SCIRFEAN B PR IERER __future , BN
A7 future AR LA F BEFEA

FRRY A2 A7 st T future 1) T J3 FH RO 41
THTE R AN SR A AR AR 2 Ak

import _ future__ [as name]

XIFIE future 4] B H R — SRR Rk T L EGEVABR §1 135 18 import 154

TEERINE LR, X} Code compiled by calls to the P& pRE exec () Fll compile () BVE ] Argid )AL a5 a0
RHIT—MLEA future iFA B M 2 GRS A future B5A] BT RIRAGTEEFNE SCo AT ] DA I
compile () WYFTEESEOM AT T - TS P12 R B0 SCRY DA T AR -

TEALH AR T AR future IR AP RAEMPRESR TG LS O SCE A AL AR —AMREgR 14 5 3 1)
T -1 IR, AT DAL TRRNAT, HZMAEE futre 155], ERAERL EALTEIRIATH
ARG R

hz%:

PEP 236 - 2] __future__ 7% _ future_ HLAHIHRAIHEL .
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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 P{fiANET: 24 H A SRR B BEOR P A 19 _Lad B, (BARFP A Sl X R A, RO AR
ST RE SO SRR, R AR A 3 5

FEre BIEZ B global @RAENTERIITE S BAOT S global /][l MAT A EAER . e 5IH,
HETERMELE N E exec () MEUFAFREAUSXT 2 E global IBAIH AN & -8-1% ek H0H H L85
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 WAIHE I A FRAFEE Z HIAAAET SRl sk b i 48 5 A o
hs%:
PEP 3104 - Ui SN2 RIS P I #%8  Knonlocal EAIHIHLIE LI .
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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,
T with JA) SRVFTE— MU H ] B A TR AR AR 4 25

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
ST AR A ILZ G AT AR A ME— ARl i) K I T R PA— A E 52
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

ARG, BRI E AR A Bt TR AR

HAl AR —

’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

if stmt

while_stmt
for_stmt
try_stmt
with_stmt
match_stmt
funcdef
classdef
async_with_stmt
async_for_stmt
async_funcdef
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suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

TR IE R EZ DA NEWLINE 453, 2 J5 0l BEERIE—> DEDENT. f%yE R nI ey 52 7] o2 PA— A g
VERTE RIS  R BT TRL, RSP EEC (A else’ [FBTE Python Hg il i ZRIRER) 1 £
B R AE TE AR o

N T PRI, AR A1 IR RUR R AR e A R A A

8.1 if {§%)

i £ RN TR T

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

BN RER B REEERE—NEME ES0A RE T TREESERERE L) e Rkt
—VCRCHI—As RIE AT A (i B £ TR B AR A ST EORE) . MR AT kU S RH,
R e 1 se FAMRURIFAEN S BARAT -

8.2 while iEf)

while WA TAERIEARE N BRI OU T A H AT

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

RAFEE MR IR FRIKA, I HARIEC N FURI T — R e RFKE B (X AT RETE SR — U ia g
) WA else FAIAIAEM WS TIF L AR

H TR b reak iIERTEIATINRF A ILIEER HAAT else TH)MAE. S—ATHEF R continue if
AHESRAT IR B 1R A A ) A 0 2R I A 3 ik 2K

8.3 for &)

for IR RIFS (PIANF47Es . JTAEFIZR) SRR O R R TCR TR

for_stmt = "for" target_1list "in" expression_list ":" suite
["else" ":" suite]

FIKATNELPORME U EMIZE— DX SR RGHF N expression_list WESRAIE
s, RIER RS T fe fh it — AT — IR TR, B SRR AR Wy — 2. B — T2 s
HEMRAEL RN (2 DLIARE o)) BRI 28 H Ao 28, SRJE TARIARCREBEAAT . 22 BTl TPGE S X SAEFFS)
Bk ARG & stopIteration FHRIALZI KAL), else TAM TAJMRUIRIFALRF AT, H& ILTE
2
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BT REPH break IFRTEPITIHFZ LRI HA AT else TAIE. SB—DTRIEPRcont inue i
AERATIREBE L T ) A TR R AR AL N —IAREEIA T, SRR T — TN EE1E else THJIAT,

for EFR 2N H AR P A REIEATIRE - 201F 7 25 2 DA X e A8 R p A (L, LA AE for (BRI IRAEL:

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 br51) 26t 1 4 RIETE IR SS RIS R S0, B2 WURFH RS, W EAPERA R SIEIR TR . 38R
WERM range () fCRHBEEARYATTAEETFS) . B, %48 range (3) FHRK™4 0, 1 F1 2,

8.4 try i&h)

try WY —ALTE AR R S A L A/ o 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 TARE —~PMHES M RFEAHRE . Yery TRPIRREKER, WASHE TPt
1o 24 try PAPRESER, RN FEACBME IR, HRRSE KA except THHEKI S
P HEAIEEC R T ) o ARAFAE T RIAARY except T4, BARRJG 1 R ILEATISFE . X THA
FkA Y except 747, FFBAIPRAT, WIRGIRX GG LB R HE”, WL TR ICH 4 B 75
ﬁ%*&%ﬁi%ﬁﬁ%ﬁ%%%ﬁ%ﬁ#ﬁ%i,ﬁ%%@@ﬁﬁﬁ%%%%%&%%%ﬁﬁ,%%ﬁ%
55 R .

WA except TG SEEEAIVCAC, S AE SR AURD AN Ak v Ak B ARZER R s AL P2

WERAERT except TA)SHARIBHORIEAM G T 5, MIORXME RIS IR S pBal , e R AR A
AR LSRR (ELUER A try BRI IR ) .

MREN— VALK except TAJIF, R FFPIRIEL % except THITE as KT ZIGHRER Hir, WRAAE
BESCHE AT, T L except TRJCRBINAT. A except AR AT AT FA0 Mk . U E1AFA MY
KRS, P ay R JGURSEIET. GXEWE RN T/ — R E A E e B g,
FH AT WAL BEARAY ry TAIH, WISNZ AP A S AP )

B as B HARRIE N — D570, ERTE except TRIGTHRINPEFIR. X4 T

except E as N:
foo

BTSN

except E as N:
try:
foo

(FIakss)
' R SRS SRR, BAEE—A final ly FAIEMSIE TH—ANRE . F5I AR SEBREmEL.
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(R —H)

finally:
del N

X R S TR EL LS — AN R 44 R A BEAE except TAJZ GG IHE . 78 S BERERRZ ROV T 23]
BRI, EMNSIISHEARWIRIEIRG | AT, (AT SR AL o PR A B8 S AR IR AL

TE—A> except TR HATZ BT, A FXFH G BAFIAE sys g, ni@id sys.exc_info () K
. sys.exc_info () BFE—A3 04, HFHE. FHLOMEIPIXTZAR (S WirkE X2 EREH —
), HTHEREF AR RS RS YNBSS R ASR [ R, i sys.exc_info () PiMHRH 1
giifE BAWKE 2 2 wi i fE:

>>> 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)

WARERR BT e ry TR AT KRS, I HEAIITreturn, continue Bibreak iHh), WIIER
else THFHIIT. else iIEMFHFEHASH AT except THIALHL,

WSRAFAE finally, BRSE D EH WBAYY. cry TASBHUT, T Mexcept fil else T4,
WRAEX S A B AT AR FE 3, 1R S IERAE . finally TAEBEIAT. WUERAFHERL (7
RS, B finally TRMKRBHBEN S L. WH finally THFIE T AR, HHRGAHNR
ﬁ%%ﬁﬁiﬂ%ﬁﬁﬁ%t?io WER finally FAIPAT T return, break S continue &4, WPHRAFH)F
WA

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

fEfinally TAJBATHIN], REFPABERRBUR H {5 B -

M return, break B continue IBFAIE—A try...finally BRI t ry TiEAMER T RHATR, finally T
WA e TEEIFR BT,

PR IR [BME 2 i S B T re t urn iERINRER . BT finally TAIEZPHAAT, FIMAE finally
TR AT return B4 RSB FE T

>>> def foo():
try:

(Rt
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(R —H)

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

B RS E 25 BT LATE ) o —T5 B, A XM raise A BT H G BV AEraise 1% &) — 485

3.8 HREE4#: ¥ Python 3.8 Z Hi, continue iBAINAYAEfinal 1y FAIFFE, X5 R N BRSNS —
B
NPT

8.5 with i&4)

with A AT AA MR LR U (S Wwith 158 L F LAE2 %5 —39) & X BRI T .
XA t ry...except...finally [ IEATERE AT (MBI .

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

WA A “WH” Bwith iBaHETE R
Lo B R3eRik (FE with_item oy ipyRIA) HATRIERIAT B F LA
WA LTSRS enter_ () DAMEJSEEME A .
WAL T SCEIERN _ exit_ () DMEJSEEE .
SR R SCE RN __enter_ () k.
W with B E—ANEFR, ¥H __enter () MERIEEFHIRMELSE .

wooA »N

fiE): with iBMSMERE _enter () FERKEMIRILER, W __exit () FEZHI.
PIBE,  ASRAERS H ARs ) R A) A AR B 58, BB MR TR A MR AR A AR A R AL R . 2 DL T
e 7 2

6. PATIEAIA .

7. RGEA N SCE B __exit_ () k. WRIEARAIR R e 2, WAL, (EAE
WIE B SRUL L exit O o HMMIE, FHEHE=A None 2.

WEREARRIR B2 R S8, HFHEH _exit_ () FIEMREECNE, WK S S EHT]
Ko MAGRIHENE, WZRFEPENHE], HGhdTwi ch IR Z JERTER .

WERE AR T F R DM ERIR H, MR __exit () MREMESHZR, HLAEIZIER T
TEH I R AL ARSI T

PATH A0S

with EXPRESSION as TARGET:
SUITE

TE X ST
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manager = (EXPRESSION)

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

hit_except = False

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

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

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

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

TEIR X ST

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

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

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

3.1 SR SRR A BT SRR

3.10 iR 585 Support for using grouping parentheses to break the statement in multiple lines.
hE%:

PEP 343 - ”with” ifi4y Python with iEAHFRTERIA . 25 5ERRH .

8.6 match iEfq)

3.10 HCHT A
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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flEl: AT 5 SRR L ST .

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

o DEPECACINECRI (AR AR s k) «

o FRERFICECAE LSS E B — AT b X RS AARAE T E—2P ke
FHEF match fll case &soft keywords
hs%:

« PEP 634 — AL ic . i

« PEP 636 — £t (LRIl #ofe

8.6.1 #Ii&

VUL a2 R A AR I T
L. X HARZRARK subject_expr SRAEJFIFEERAE N VCHL 9 HARME. a0 H bRl &ES, WA
the standard rules ¥4 #— 704 .
2. HPMERHKIRYS case_block A A TVCRE . PEEC ALl 52 WAy AR FUUAE R fiiA . VRS
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 -

fiE): AR PCEC R M, — S TR RS . N T R CRC A TR 0« S
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 QSRR IRAE N E BB, AT case_block 1 block
o I, Kid R IR ¥EZ T A case_block
o WIREAHI—S0Y case B, PUELIEAZ L,

lE): O B IE AR MR . ARG RIS, R T Al 2 AP B s BT AR ER AL Ty

UGN E

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

(T IUakss)
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(R —H)

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

Case 3, y: 200

TEXARBIH, if flag @RI, WFEEET—0A TIEEZH RN A

8.6.2 #JRIn

guard = "if" named_expression

guard (B2 case W—#B7) WAUNSLA BELL case iRAH AP RIARIEHIIT. EFRMIER N i ZJ5IR
— kA

P guard i) case B FBENT

. #i# case B YRR B IEH AT . AR VE R R, WX guard #EATRME, i F—4
case B,

2. AARZAE VT EL ST, X guard sR{H.
o WER guard SRIEHE, WL case B,
o W guard SRIE MM, M % case .
o WRAER guard sRIAREPG IR T 55, WREHHH0 L .

LRI EFIER, FO bR A YRTORIELU A H—A~ case RENFRJ5—> case UK ZA
BEFT, B PCEC R case Befppiihid . (b2 il, LoRIURALULAE T HFT. ) —HIEH T —1> case
B, PPRIURAEA LA AL .

8.6.3 WASEMCECHEY case R
WhsE VEBLHY) case Bjg BEVEECRT A 1E LAY case B, —ANVCECTE )R Z Al DA — A~ % VEEC ) case B, 17 Hoax
MG

WSR—A~ case BFAT LRI, I HHAUZ W@ LR, IRAEMBEA N @0 E VERCHT . ARFATHT AU
TR BRI — B B R RIS, IR 25X MR N R b B PERC I . A DA R R e s P RL Y -

o JEMIBLER A0 E PERLIAS 45 X,

o AR E LR S X
o MEEX

o BEAFAERX,

o $ES NI E VT FLAR
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8.6.4 {ER

;AR T8 FRiE EBNF 1A
e 5 SEP.RULE+ & RULE (SEP RULE) * JJfaj 5

* ff*5 |RULE J& Bl [6] 75 2 Wi 5 1 il 5

patterns WTIZIEWZ:

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 “fRITE 2 DA, T U (&% Raymond Hettinger $2{if)—1)
S, REFBHRZ IR )« R, RSO T UL A, R SIUIRZ RSB, 1A, B
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 #EX
AS B UR KB a s Ze MBS B AREUET IR, THIA:

as_pattern = or_pattern "as" capture_pattern

WA OR B VLRI, W) AS Bt kM. FEHABELL R, AS Bt HARS as KT H LI ARG
EHVLE Y, capture_pattern AHH _.

M52, P as NAME $45 p UL, WU)EFHXE NAME = <subject>,
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FEH{ERRK
FIRERLN W Python HHI R ZHF @i, 1HEA:

literal_pattern := signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

HEN st rings FIFRIC NUMBER 2 fEstandard Python grammar W5E X1 =5 S HFELE . NIRRT
PRI AT . WA SRS X F 45 $ 71

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

WM =2, LITERAL H4&YF <subject> == LITERAL BPCECE) . X} ELff] None . True il False ,
2 s BT

IR
PR HARES — AR E . Tk

capture_pattern = !''_' NAME

FUE— AN RIZ - AR (1 REWHEXANE L) . BEL2ME wildcard pattern.
G EIBET, — AT R E—IK. Bl case x, x: ... WK, Hcase [x] | x:
PV

PR SR RECACIN S . FPERL0G PEP 572 spIREFRA G AT RO E RN 4 P A fmeai i a5
PREE RN MO — AN i Ae &, BRAFAE M global Binonlocal ],

RIS 2, NAME 22 UUR T H¥i% B NAME = <subject>,

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

 HAEATR A _ @ — kX e 5. R T ER— MR, B4 nateh 1) HFR&AK,
guard fil case U2 anitt.

famiEZ, _ MR VCEY).

wildcard_pattern =

106 Chapter 8. E&184


https://www.python.org/dev/peps/pep-0572

The Python Language Reference, (I 3.10.16

ERK
{EREUAUER Python W HAT ZARIME. THIA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

P AT S A4 PR FHARHERY) Python & 4R A7 4L KA L. W BIES B Fr(e o 45 FAH 45 WK
VCRE T (i == M%Es5HAF)

M=, NAME1.NAME2 {{ff <subject> == NAME1.NAME2 H}PCHc a3,

Ml AR BOEAE R — AN PCRCE R T i B, RS AT BB S AF B RSB — MEDF R N e, A
FE A EXPPEAT SR D BT A B AT AR R

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

group_pattern = "(" pattern ")"

ATk (P) BAYH p HFEIRCRE.

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

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

sequence_pattern

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

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

#E): JHRE SR LA IR S 0 Al (I (3 | 4)) B—oaaa X TS ERN
AR (B (3 1 41) W — N eaaEs.

— PP R Z UV AR5 TR B R A BT A8 . RBH B TR, %)y
FUBEAR I E KB PR R, e — AT AR R A PRI

R F IS — A FAREA VT RC 2 AR -
L AR EFMEAR TSI P IR

2 FERVLEL P, A E AL R LR —
o YK H collections.abc.Sequence HJZE
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2. MREARESR str . bytes B bytearray LRI, WZFFIAIEHRIK.
3. B A A BRI T Py S AR [ K SR i 2 ] AR K ST
AR P AR T KR -
L AR AR AR S TR O AR A, %75 IR Ie i 2k I

2. PRI ) RS H AR T R R H 2 B A AT L. — B> TR IT RS RN, 3t
5 IRPCAE . AR BT A TR S ENTRR A PCIE , A8 A% S g PE RE A2l 1

N, AR AR A KA -
L AR AR BN T AR S TE R, WHX 7SI IRl R
2. SEERERRFS—R, SRR RS A AT H SET IR .

3. R B, RS TR ERIRN HARTUR S RAN IR, A RS T2 amIERE
S PRSI LY R R T

4. FRRAR RS TR SR FARICRC, iR KR — 4.

HE): BARFAIMKER D len () (BIED __len O tH0) M5, MERERR ATRES DAL TR
W RGN RIEFRE -

Az, [P1, P2, P3, .., P<N>] {UFEWE AN O0A DB :
o Ki#F <subject> £— T4
e len(subject) == <N>
« ¥ P15 <subject>[0] PEFTULAD (ilFHE R MVLALTT IAZDE £4F%)
« ¥ P2 5 <subject>[1] BEATUCRE (7% L UCHD AT PASE & 44 7K )
o e Tt 7 AR TG 2t DAL R A

BRGHR
WA & DS E R . BRI . B

mapping_pattern = "{" [items_pattern] "}"
itemsfpattern = ","-key_value_pattern+ ",n?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern

double_star_pattern "x**W capture_pattern

o Wil collections.abc.Sequence [ Python 2%

o %E T (CPython) Py TPFLAGS_SEQUENCE v |1 N &3

o AR B IR TAT— A2
THIARE R 2T T )

e array.array

e collections.deque

e list

e memoryview

e range

e tuple

#ilE): 27N str, bytes fll bytearray i HAREARGEVLEFHIBR
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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
; SFTAHREMER 45, 25| % ValueError .

Ml AR L H AR get O FIERIONSEOE A HEF T VTS . DCE A S (X 00 20 B B A7 AE T WL i o
MAZEL _ missing () B __getitem_ () RHJAIZE.

M=, {KEYL: P1, KEY2: P2, ... } {HEWERATIGO0RTCE ) -
o Wi <subject> j2MLif
e KEY1l in <subject>
e P1 5 <subject>[KEY1] AL
o e TR 0T 2 1) B AR DA SR 2 4

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 N EHNE type MEEH], 3|k TypeError .
2. IR HFMEAE name_or_attr MR (il isinstance () Hia), %A VTHI 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 collections.abc.Mapping fJ3E
o VMt collections.abc.Mapping (1) Python 2
o % E T (CPython) Py_TPFLAGS_MAPPING {y[{j &
o QR A BRI — AR
FrUEZES) dict Fil types.MappingProxyType K& T LS.

positional_patterns
keyword_patterns
keyword_pattern
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AR DA BRI, BATTRFE — B, 4 s

— AP E R — AN B T A
o WERXG|I K TFr AttributeError DMMYRE, w2 wdii .
o WRXGIK T AttributeError , ZZEBFPLACKIL.

o W, 5 R BB B TR E AR BRI TICRS . AR AR, AT e 5% 0 s
SRRy, ARSI AT IR

W 1B S PS  Ti S WU R B~ S U DRI

WIS RTE , FEDSRLHI 202 nane_or_attr M__natch_args_ JREEIILHBON XA
.

—. #4175 getattr(cls, "__match_args_ ", ()) ZMHIFEH-
o WRRXGIE—AFHE, ZrERpEL .
o WERIREEA R —Tod], WK HS] % TypeError ,
o P ERIRIBERBYE len(cls.__match_args_ ) , J5| % TypeError .,

o N, (VER 1 & _ match_args_ [i] ¥ xR, _ match_args_ [i]
WA WIS TypeError .

o WA ER MM, 5% TypeError .
.
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 -
e bool
e bytearray
e bytes
e dict
e float
e frozenset
e int
e list
e 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 :
e isinstance (<subject>, CLS)
e I CLS.__match_args__ ¥ P1 ik & g
o XM T A KNS attr=P2 :
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- hasattr (<subject>, "attr")
- ¥ P2 5 <subject>.attr FFfTPLREL
o e ARG XA S UM DAL A
hs%:
« PEP 634 — £t {bfBisCItie . Al
« PEP 636 — £t (LRCIT RS . #ofe

8.7 BXER

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 sRERIUE SRR B 1512 R 0E SCH A 88 kg
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
KRB -

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A S BRI S8 E B 44 75 func,

3.9 MBS BT AT AR assignment_expression HXEMi. TEZHIMAY, WIETENE 2
R, PEfES I PEP 614,

AR RS 55— 2 ) B A £ T (S B o R o JRME, bR % 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
SURIRINEL, JREFTAAE" 2 IR 2 Qb AT IR — 33 BB A o B 5

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 . Sead U AR — T A B None VEJ9BOAME, FHAE R EUA T B ACHXS HAE i, i 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, SR TS, SR FBOAME. WA Y identifier” XFEIEX, BELWWIIH
P — A TCADR AL T BAN AL S8, BOA I — 250, ARAFAE" > *identifier” EAEHIE I,
BRI — BT A e B R B SR B Ah 1 KBE F S4, BOA— R A S e A7
g"*identifier” ZJGHIESHRE (IR KT ILS WM R el KT SHIEA 127/ ZHIESH e
IRAEIEZ A R el A B S AL A .

3.8 WU AE: AILAMER] / BREUES IR RSN R EIE S . WS PEP 570 TN

ST A A, HIERXNERS LRGN E”: expression”. fLfIJESH A AT A ARyE, HE
*identifier of **identifier XHEMIES WAL, METLAERE “RE" fiyE, HEXCHERS5)%
Jam b"—> expression”, iXSEHRET] LRG0 Python Fik . FRiEMIAFTEA 2 028 pR B i X o
PRy v DAME A BRBC 4 __annotations_ JEMEH DA N IE S 24 FR 0 B0 BB B 7 i) o R T
annotations import from __future_ (73, WARE AL TR N 475 DU IR R SRAERFPE . 5
W, ENTSFEPITREUE CRERE . X FEOLT , iR 7] 585 B AT TR DR ACRS H i BRI 7 A
[ o

QR R CRIER—AZARA KR PAGE L BIFESR R U O 2 mT RERY . X 75 2] lambda 23K
X, Bglid Wlambda 55 X —77. TEHER lambda U ) B AIUE S — MR AL G4 7 de £ iRA) g
SCHY Rt n] MR lambda SRIK5E A R B — R AL i R 20 AR A FR . "de £7 JE B EROASEA,
HERVFRITZ AR A AR .

PP BE RO sRBUR T 20 5. FE— DB AT de £ 147 S SRl el BT T il [m] =
i o AERES PR B A A B 78 B 0T DA A 75 1% def TB/RTA B S s B SRS L& & 5 40—y

W%

PEP 3107 - BBUbRIE 51 s BRI E i ]

PEP 484 — IR ARyERprmE & e L RAMR.

PEP 526 - 2B s baTEM 5% ARSI B RTIRE, A FEA SR LA it

PEP 563 - SERAbaTE R SCRFAEIZAT I AT AT H3 FE SCORAT AR 1 JEAS 2 RIS R 5 BT P 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.
UHORECA— DA TRIFINR . 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 5 S TR PRI U BRAFAE BN S __dict . TR B 0 nl Stk HIRT2ERI g dm, 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

REEFR:

class Foo: pass
Foo = fl(arg) (f2 (Foo))

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

3.9 fiCE S BRI TR assignment_expression F¥Eii. FEZ BIRA, MIETENE NZIR,
eSS L PEP 614,

FF DATE RSP A2 SN E Y AE BHR KR IE: EA TR ATt 52, SCpilE It @it self . name
= value JEJVAHBCE . FMEBIBIEL L se 1 . name” FIRVEAKVIM, 241 st 75 207 1 I 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

hz%:
PEP 3115 - Python 3000 *Pifj 5028 o IS SO Y BIEEIIFE L, DAS SE T anfur ity @y A To e 28 i
PEF

PEP 3129 - JEEMT WIS Minr 520, sEONr iA%< ifidn & 4E PEP 318 Wi | ALKy
3 AR 55— A L B 7 e TS WO i A4 28I __doc_ 4 H , Ui %3 docsiring .
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8.9 Wi

3.5 WUHT A

8.9.1 MIREHBIEN

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python HFFRIIAT T DAYE 2L - AR (2 Wcoroutine), await FK, asyne for BARasync
wi th A IV BRSO o

i async def HEE I RECEZ N IMEREL, BIEEMIAES await 8 async KT
TEMREREUA T vield from FAAKFGI K SyntaxError,
— {1l i e e X oy 5 -

async def func (paraml, param?2):
do_stuff ()
await some_coroutine ()

3.7 WU SE: await fll async BRI PR BT TEZ HINUAS FPE T OCTE MR R AN B34 PR AR B K 7

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 3L 7 _ aiter_ K ¥E, 1% K ¥4 B Bk [Blasynchronous iterator, "B 0] PAFE H
__anext__ FEPIHARLAR.

async for WALV EMIAS 28 i IR AR RAEA TR
PATR AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

FETE S EAEH T

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITEZ2

114 Chapter 8. E&184



The Python Language Reference, (I 3.10.16

WEZMEER_ aiter () Bl _anext_ ().
TEDFER IR Z SMEFH asyne for iE4)¥F5| &k SyntaxError,

8.9.3 async with {4

async_with stmt = "async" with_stmt
asynchronous context manager J&—#hcontext manager, FENSTEE enter Fl exit 771 TEHEINAT -

PAT ARG

async with EXPRESSION as TARGET:

SUITE
T S BN T
manager = (EXPRESSION)
aenter = type (manager).__ _aenter_
aexit = type (manager).__aexit___
value = await aenter (manager)

hit_except = False

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

if not hit_except:
await aexit (manager, None, None, None)

WEAMEFER_ aenter () Bl aexit_ (),
MR EUAZ SMIT async with AR5 K SyntaxError.

hEs%:

PEP 492 - {§i il async Rl await {55508 RS KA FR(E A Python ) — AN TE U AR, FF RS IAH K. 1) 32
FriEvs,

[EIfg
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CHAPTER 9

TR LA ¢

Python ffEREAs T AN ZRHIEIRAFRA - MNP AR P SR AR AN, PASEE DT AR ], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5T#aY Python 2%

FIRTE T ML R AN 6 WLRE ] AL IR P T 5 AR, (X 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R 17 SAE i/ MIIRACIRIEE PR T BirA P B AR ERS I T, (HIALT R aadeIk
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl_main_ FRAb. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

T A5 5 Python F2 7 B TRIA RIR 15 Bl i i ST

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . IRARRIIAIRE S — DS BT IR BAAENSTE _main_ K4
25 B AT -

— SRR AL =R A RS . BT - FAF B A oA TR, BN — A SRR SR — A
280 S MARER A . MRS AR A2 ty W8, RS S IEACERLEG 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 RRfFIy (MU EFAFHR ) ;
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o JEAT— AR ;
o ML 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 RN H . Ziks eval O WFRFRSELTAA LT IER:

eval_input = expression_list NEWLINE¥*
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4

ERREERESE

B SEHE N Python IEVEHLE, BRI A T/ CPython MRATESIIEYE (20 Grammar/python.gram),
LR I A T 9 AR R B R LA

VAARITHE R EBNF I PEG (IR AT, 450, & JRHR NS . TR S 4R FR 152 BAT0L (B
EORPUR AR IRETAS) . T FoRa e ol (HIZR RICRD) . A1 | SRR PEG ) “A)¥
HEFE” (LEf648 PEG LN / SE). W21 PEP 617 T ARAT BN S 404

# 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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FEH LR

| 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
| if_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:
I Ty

v 1

v v

v 1

N @ %
I

o
1

v v

> — &
I

T<<="

T>>="
Tokk=1

|
|
|
|
|
|
I A\l
|
|
|
|
| v//="

global_stmt: 'global' ', ' .NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+

yield_stmt: yield_expr

Q¥iEi3)
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EHEE—5)
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
CFoiaks:)

121




The Python Language Reference, (I 3.10.16

FEH LR

| '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+t

closed_pattern:

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number ! ('+' | '-'")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

complex_number:

Q¥iEi3)
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EHE—5)
| signed_real_number '+' imaginary_number
| signed_real_ number '-' imaginary_number
signed_number:

| NUMBER

| '-' NUMBER
signed_real_number:

| real_number

| '"=' real number
real_number:

| NUMBER
imaginary_number:

| NUMBER
capture_pattern:

| pattern_capture_target
pattern_capture_target:

‘ !ll_ll NAME !(l.l ‘ l(l ‘ l=l)
wildcard_pattern:

‘ H_"
value_pattern:

[ attr L("." T t=")
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

| '"('" pattern ")'
sequence_pattern:

| '['" maybe_sequence_pattern? ']’

| "(' open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ','.maybe_star_pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

'*' pattern_capture_target

| '"*' wildcard_pattern
mapping_pattern:

‘ Al { Al Al } A

| '"{' double_star_pattern ','? '}'

| '"{' items_pattern ',' double_star_pattern ','? '}'

Qiti%)
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FEH LR

[ "{'" 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:
| ', ".patternt
keyword_patterns:
| '","'.keyword_pattern+
keyword_pattern:
| NAME '=' pattern

ll)l

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].
—Dblock
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:

Q¥iEi3)
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FEH LR

| 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.

S o H R W HH HR W HH R W

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
ult: '= Xpr i
default: '=' e ession

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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FEH LR

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]
[ '*' ', ' lambda_param maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds: '**' lambda_param_no_default

CFoiaks:)
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EHEE—5)
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:

| '"mot' 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
eg _bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
bitwise_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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(R —H)

| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

sum:
| sum '+' term
[ sum '-' term
| term

| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor

factor:
| '+' factor
| '-' factor
| '"~' factor
| 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'

strings

NUMBER

(tuple | group | genexp)
(list | listcomp)

(dict | set | dictcomp | setcomp)
Al A}

strings: STRING+
list:

| '"['" [star_named_expressions] ']'
listcomp:

| '"[' named_expression for_if clauses ']'

]

(Rt
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FEH LR

tuple:

| '('" [star_named_expression ',' [star_named_expressions] IR
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_1f 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:)
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(R —H)

| star_target ','
star_target:
[ "*' (!'*' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:

(' target_with_star_atom ')'
'('" [star_targets_tuple_seq] '")'
[ [star_targets_list_seq] ']'

single_target:

| single_subscript_attribute_target

| NAME

[ '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

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 '")'

‘ Al

|

(" [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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>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (#IRIEEKIE]) g EREE (XHEE ABC) $#24t T A m vk, EEduck-
nyping (W FAUE)) M7e. HABUIWEN, %2 hasattr (O, AIBSAME0H A MM0SER (6
QO FH B4 7 ik (magic method)) . ABC [ [EJEERY) subclass (T3EE]), BB H 55 —1# class (51
[E)), {Af3n] 4 isinstance () Jt issubclass () #ili; #2[E abe FAHMEIRA SC{:. Python 77 %
[y ABC, R ERHERE (TE collections.abe fi4l). B (7€ numbers Bi4). # (7£ io
BEA) K import g FIE AL (7E importlib.abe BA). MRAI AR abc #EAH A2 H T ABC.

annotation ([Ef#) —(HELAE. class BV bR K 2 80k o] EEAR BB O AE] . MR IE 6], &8 AR AEEhpe
hint (BIEHER) .
FEFEATIRE (runtime),  [R038 588 B0 (B DR ey i A7 B, (R 43k . class B MEARI R =R B, & o B ik
FHEBA . class fIpRZU) __annotations_ FFFRE M.

#t2(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 526 %G Hh e ER . B
(EVRR ) e R B I 5% 22 (B annotations-howto .

argument (51%) 00 R ARFPEELEAS function (Bimethod) WI{E. 5I8cAH Witk :

o M43 7| ¥ (keyword argument): FERRANPIY G PLEKE)S (identifier, Al name=) BHBEMIS %L,
B2 PA <+ 11 dictionary (Fil) [ ARG 8. BN, 3 F1 5 #ZPAF complex () MEIY
) B S | 8
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A 2R HE 75BN S| B, A0 G | BOTHE— (5 | B0 SR A 46 5E
B, F (k) FEE) * 2 A&k #iterable (WTEVRHME) sPETCRBER. BIA0, 3 715 H2 LA T
HOEVA-E1E &

complex (3, 5)
complex (* (3, 5))

51 BUEr R A e X B A R A A B, BT SE IR (AR R AR, SRR BEE . TERE
WEE, ARATE S ST AR RS — 5 | AP & i e A [ sk

st 2 BRER I parameer (Z90) H . & LHEET 5 ERS 82 M 2E, Ak PEP 362,

asynchronous context manager (JE[FRBBHATAG) M AR Hlasyne with BARX Hir RN Y)
) B EEREFR _ aenter_ () fl__aexit__ () method () 2.  PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W& [l Hasynchronous generator iterator (FE [ EVA 25 E L2 ) 11
Rl BREEARG M Phasync derf ¥ M FEK A (coroutine function), (B A EBEME T yvield
R, AN —RAI Aitasyne for [EIREKIME.

B A ATREE AR — AR E A g, EAER e R F R ER YA BERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

—(EFER BB Gt Fravait B, PMNasyne for flasync with BRR.
asynchronous generator iterator (JERIZBEIE:ZSEURES)  —1W tHasynchronous generator (R EIARE) R

BT EE T B

& B —{@asynchronous iterator (JE[FHEUREY), B EVA __anext_ () method FIFIYE:, & [a]{H—{F

AEEFEYI): (awaitable object), WU TIAERIAEI AR A s 1, HRBEF—Myield #EHN.

Bl yield SRR, EREMERITRE (5 s MU E T oy Bakl) . EER S
B4 ZEXREPAS P __anext_ () BMEAATERY A ROBIER, ©aR 45 AT B 8H
17. #52(E PEP 492 1 PEP 525,

asynchronous iterable (EF%n[[EM1E) — @Y {F, EWEasync for AKX PN . wAKE
W __aiter_ () method [B[fE—{Easynchronous iterator (E[RZFEICHEE). B PEP 492 5] A,

asynchronous iterator (JEFRIBENRES) — 1 B /E __aiter_ () #l __anext_ () method [ ¥ 4.
__anext__ Wh/AEIE—Hawaitable (A1 ). async for GfRHTAERIAEMERA __anext__ ()
method JIT M| ] SR, HE|I'E 5% StopAsyncIteration 4. i PEP 492 5] A,

attribute (JEPE) B A BB 0008, 5% (E K2 REAE 1 6 B 7 B8 32X (dotted expression) )44
WM. B, WERUE o A —EEVE o, QEZEYEREVA 0.0 B2 .
WR— Y F i, & T B A & B AR 12T Ao K 4k 5 T 8 26 2 sl [E)4F (identifier) (18 1
A TRER, BIANE ] setattr () o 1REE R B PR Sy 6 ) 30 70 PR B B XA I, T e A
getattr () KEEE.

awaitable (WAEREPE) MV DAFEawaic R AW B —Ecoroutine (1HHE), 32
—(f7 __await__ () method ¥4, 7352 [[F PEP 492,

BDFL Benevolent Dictator For Life (#E{" 2583 ), X4 Guido van Rossum, Python [1) 833 .

binary file (_fElIRSR) —EREEIFEAE Abyies-like objects (JANLTCHEEYI:) Wifile object (REZEWI1F) .
TIERREZEMO A DATERIEEL ('ro'. 'wb' B 'rb+') BEMEZE. sys.stdin.buffer,
sys.stdout.buffer, PAS io.BytesIO fll gzip.GzipFile B,

s Eex file (CFAEE), ER—WREERIREA str W RD.
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borrowed reference (ff/l|Z2M4) 7£ Python ) C API H, fS5HBIH M5, B ARG ZKRLH
AFEEZT I WX R B W Bt A8 W — S d0 e BN, B3R MRS FT ARS BR AT 5 1 i 5
—Nstrong reference AR E .

$borrowed reference WEY Py_INCREF () PASSE i (in-place) ¥ ([FI[Flstrong reference 245 g ik MM
BRI R BB R AR K A I 2 IR 2 i gisEE). Py_NewRef () eRzUH] I BT — Wi srong

reference.,

bytes-like object (JEPLCZHEWIM:) — 1 4% bufferobjects H EEEI[E ) C-contiguous BRI 1. SO
JiH W bytes, bytearray fil array.array ¥, PARFFZH WK memoryview ¥4, FHTH
E?@ﬁﬁﬁfﬁﬁ T B R A TR A A R R TR R A . R R AR R FNE R socket (1

AUGER TR R R nT . [ SCrRE s L M REE TR BT A Y ]
S S T I ) W36 bytearray, PAMN bytearray i) memoryview, HAhF)EE T2 S &
BHE AR Y (THESRSACAHABRY D) s By s bytes, LA bytes Yy

memoryview,

bytecode ({ijC&l#%) Python [ 54T € 1 4 % B 7 JCALES, B2 Python F23U¥F CPython H %% Hh i EAS
FORYE . ACAS R S coye RSP, DAMES AT — A R R REE S P (R DAR
PR AA S B AR BN C AL ) . B [HEIFES (intermediate language) | $8[E)2 8 F T#E— M virual
machine ([EERRs) I, s EIEEMERES €07 THLEE (17 0 AL G 3 HE (K 25 A (machine code). BLH AT,
P TCALAE P G 2 VR AE AR [ 1 Python [EJEMERS 2 IHEAVERY, tUARBELEAR R AAS Y Python 2 [ 44515
E

(TG 6 24 27T DATE dis ASSAH A [ HH SO H 4R 3
callable (n[PERUPfl) — i callable 2 W] DA IF I 9 9 1F, WF U IRg AT BE LA R TR A — L5 1 80 (5%

Hargument):

’ callable (argumentl, argument2, ...) ‘

— ARl function B H FE e fljmethod ¥R 2 callable, —{fAG BEAF__call () Ji¥ERY) class 7 B b 21
callable,

callback ([nIMF:)  VEE)S | bl R ¥ — {8 @IS (subroutine) B, G 7E A I KA IRy BB T -

class (JHE)) i F A e r A & 2 e B . Class 197 761 & € {2 7% method £ 38, 15 %¢ method
AJ PATE class [ B BIl_E T THAE

class variable (Bi[F5) —{H7F class T E s, HIEZ HAELE class JEIK (R HIAZALE class (I EGIT) ¥
B RSB

coercion ([EViIEIRL) e ¥5 K Wi lAS [ 24 [E)5 | #r Vel AR v, e — R BTG B0 [EE) S — R 2 (B ) gt
#(E) (implicit conversion) #A%. B4, int (3.15) EiiF B (EE 3, (HFE 3+4.5 H, &
WOR AR R ZE] (—# int, —{H float), i Wi fl 5 | #s 8 A E B EIER R A B E 2 2 A4 REAH I, 550
WM &r51% TypeError, AIREIGEIGIEAL, BRI H5 | BEUES 2, ©IEL 2 b ARG
IERIE (normalize) [EVFH[EI M, B4, %H £loat (3)+4.5 MiAREHE 3+4.5,

complex number ([EJ%) —HFMABHEBASMIE, EBITA BEF# & 1m0 23R ([E)
bz Al o R ESAL (-1 BPFAR) BBy, B AR E R p (] 1, 7R T AR AR
%3 3. Python [FI 1 #FIMAY 4%, B2 MEHMRERFREY: EaRE —MRMN 5 Pim
B, B0 3+15. AEE math BUAHER T AR M R ER, #FH cnath B4, 8002 —
TR R BRI RE . WRAREV A G BB B M aRoK , IREI ST REREE IR AT DA% 2 b 2 E A

context manager (f5BIAFHNZY) — MW DA Hlwich BaA X pir REBE WY M4, ME 2 EREF
__enter_ () fl _exit__ () method ZR¥HIM . #E2[E PEP 343,

context variable (1%§5i58%) &8, HALW DURSE LN SCRY BRI A BRI . 33 BT 45 [ 3 £k
771 (Thread-Local Storage), £}, — (% /e 3 (AULFT 40 T BEELA R R, AT, BT
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W, AT TR Er A 2R, R A E L, RAEETHIER AT H (concurrent
asynchronous task) H7, %Mk EEE]. #52[F) contextvars.,

contiguous (&) IR — W % MH 5 2 C-contiguous B & Fortran contiguous, HI|'E €] gt [F)2 8 45
M. ZE4E (zero-dimensional) [ 4% E AR s& C M Fortran contiguous. 7F—# (one-dimensional) [#%1) 1, 4%
T H W ZHAE RO R A8 A AR S b HE S, IR G I 2 1 B RIE R . 7E 2 4E) (multidimensional)
C-contiguous [ 41 v, 4 5 A7 1k (9 JIEUF 97 B9 4R I H IR, B — R R [ s fb i, AT, 7
Fortran contiguous [§51 51, 5—{f3 5|15 (bt

coroutine (If#%) 1A AIFE (subroutine) 1y —l EEIREFAYIA . BIFEA R AE S 05 14 BBl A [EIE 5
— R B OR . AR ] AERF 2 AR I I B A R . EMEEE asyne def Bk
ABEAE. HH2E PEP 492,

coroutine function ({FFEEA) —1 [ coroutine () WEIERR .. —HHFERRBE  asyne def ik
Xpesk, EfegEfawait, async for Masync with BT . SEEEFH PEP 492 5] A

CPython Python 2= iE S FUAZEE /E (canonical implementation), #¢2E7i{E python.org |, [CPython] =17
FEAELMELRERE A, DAl SR EAEEL B RE S I EAE, 40 Jython BX IronPython.

decorator (H:ffigy) —ME=, EGRES —MEX, BHEGHH ewrapper 7EE, PEHE—EHRK
HY%#(E] (function transformation), S fifefr)H A&l 2 classmethod () l staticmethod () .

SR PR, DA TR Fe i Ry

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arg):

Class WAFFEAHIE MRS, (EAEASEILLBOR T M . BN E 2 1%, #E2(E R X8 &Mllclass 2
RIGEWI SO

descriptor ({iiA%S) FMEFET __get_ (). __set_ () 8{ __delete__ () method ¥ {. & —1H
class B PE&—MHFAR ARG, B RFRRIE T E G 7 B M A RN M s . W H . B ab REUS . Sk
(IR B MRy, &FE a 1 class FHUP A2 REE] b i, (HAnSE b 2Rk ey, BIAH SRl
Ak method LTI . SHE ARG 1 FEARZ VR AFEMF Python (B, HEIEMErLImensi, E
)REfuFE R . method, J& 14 (property). class method. [FJf% method, DA J% ¥} super class (SCKEE)) 12
He

B IA 2 method (TEZ G, @ES(E A0k 25 alA RS O A 15 1 o

dictionary (524t) —f{R BH 5 [ 5] (associative array), 4T 2 (%) 88 & ST BB S8 v] DA AT AT A7 A
__hash__ () #1_eq__ () method [J¥{4:. FE Perl g fEEI4EE] (hash).

dictionary comprehension (‘pFUMZAIER) BN, HASEE - T EY ¢ b &Rk T
=, [P RA—MFEHFEH, results = {n: n ** 2 for n in range (10)} &F4E—
T, BEETE# HEE > 2. §2E5 . 2655 8025,

dictionary view (‘pULEE#l) 7 dict.keys(). dict.values() M dict.items () [FI{E K%Y {¢F4HEE)
TR B T RIEE B B, ERRE TS EIN, et e s B,
F(EH i s E) 52 8 list (2%1)), ZEH list (dictview) . E2[E dict-views,

docstring (EW<pih)  —fA7E class, BT, (RES—MER S B 7 H S0 . BERETEE M3
TR G Z2ms, (R Erpmaas i, [EA TS class, KB _ doc_ e . diREw]
FHIPAEBEA (introspection) AEISE, PRI T 29 IR SO A A BRME 7

duck-typing (W5FHIF)) —REREBGGHEM, BA R AR A — 09 (R0 2 ECHE E T2 5 H A IERER
T A2 2, method miJa§ 14 &y BEAE LB I i . (T AR E 7 ke AR — (D 7 1y L e 2fe
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B—EET, BEe—Ek—EnTr.)) HEEGF e ZE, kOssfesae @2 ek
X (polymorphic substitution) R34 e 1Y @GP, T FRUEE RG] type () B isinstance () 4T
BIEte (ERFEHE, WrRETTAR A %8k 38(E (abstract base class) KA 7e. ) SR, B GEH
hasattr () HlEt, BUREAFP FE=CEHT RS .

EAFP Easier to ask for forgiveness than permission. (FEREXHFERFVTHER S ) BT RAY Python 4% &

AR SE A R S e e, (DR R SR M Ry PR R 5 . e R E] H s iy Jal , AR 6
RAEFFZ Mt ry Mlexcept BUAR . R WEFFZHAMES (G101 C) % RAILBYL JARTE S T ¥ H.

expression (FEFIR) — B DAL EDRERFEE . EAEEE, —MER 2GR SCy . AR, BHFR.
T ok o I Y S5 S R OC A BB, S e e RS R . B MRS N2, [EHE
JTA 1) Python 355 M # 2 E X . 74N —statement (BAR) RNREEAEREE X, Flliwhile.
HAME (assignment) 02 B, AR ER R,

extension module (HEFEE4L) —MHPA C 5 C++ Zas AL, ‘&l F Python Y C API ACEEAZ . M fifi I & A%
XA T HH) .

f-string (f=p) DA £ o 'F [ERIAR A TR SO WORE) [f 7H ], BRAA X ey F & LAMHE .
H#:5[F] PEP 498,

file object (REWik) —FEME & BB SRS & | (file-oriented) API (1l read () B{ write () %% method)
REAENC B VR ARIBAE B g e =X, Eﬁ%‘]‘%ﬁ%ﬁﬁ%ﬁﬁ%i ,ﬁ\ﬁﬁ%@:@ﬂ’ﬂ%
fEanomags s (BlugEs A / . sUIEREEISEME R . socket (42 ). &(E] (pipe) %) RYFFHL. HE
EWE R 28 4% £ 1 (file-like object) BY, % 7. (stream).

HEEE, A=RREEYO: AR =B A4 5 BB = A AT A . BRI 1o KA
HRE . BRI RIEE T IR R open ( Zlit

file-like object (BEKERWTE) file object (BEEYIE) WIFFRT

ﬁlesystem encoding and error handler (K§R& R&MUSAIEL AR EEA)  Python T I 11— T & A5 A1 85 55 i
MR, RIS B VRS RS ALTCAL, DA Unicode #fi§ 3 1E3E R 4.

Tﬁ%% 45 A G ZER R BE BT M T /NS 128 I TCAH . SRR 26 A S Am i d v d R it Ik AR, HI] APT
M &% UnicodeError,

sys.getfilesystemencoding () fil sys.getfilesystemencodeerrors () PRI A EUASAE
5 2R 550 A TG ) 5 0 D P R

filesystem encoding and error handler (1‘% %R G G HE R B R B M K ) & A Python () &) K h
PyConfig Read() A KM &E: #H 2 [F filesystem encoding, DL} PyConfig I K B
filesystem_ errors,

ek z[Ellocale encoding ([FIK4RHE) «
finder (2pg7y) —MWWLE, B EREIELEY import FREAL Ik loader (AL ) .

¢ Python 3.3 BAlA, A MMM ST : TIRE F K (meta path finder) € {§i[f] sys.meta_path,
i ¥4 42 58 B ¥ % (path entry finder) €& {§i[f] sys.path_hooks.,

#2(F PEP 302, PEP 420 fl PEP 451 D), T fif 58 £ 411 .

floor division (Ii] FHUCEERRIL) ) N MEGRIR & 5 B B b B B MU R . 1) N IO ERIARESR T2 / /. B
w, EEA L1 7/ 4 WEMAEAPRIE 2, i float (PRS0 BIRIERTIIENY 2.75 AW, #FER, (-11)
/7 A HIERGE -3, RENE -2.75 #ie T S L. #52(E PEP 238,

function (FAX) —HHABOAR, EREERIPIE RE-L0E ., BT DA ERE S 2 7] &, B
AT R R A B AT . B2 Eparameter (28). method (J5%:), VAR & X 2 & &,

function annotation (pRXEIRE) bR U2 8Ek B H(E ) — @ annotation ([EIFE) .
oF X E R w il i A A 2 (13 =« a0, @ (M ek NTEIH & S 2 Wi int 518, [EEa M int [m{EH(E:
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

pR S E R REYAAE 3 X2 & A wEAN R
75 2 [Elvariable annotation 1 PEP 484, SH IWIhfE . BN EBNREEBFE, BE2

annotations-howto,

_ future__ future [Ri£X: from __ future__ import <feature>, @f§/NiwEand HABLLYE Python
A BB A p g R E VR A BB A B aE 38, ARme s B4 . 1 __future_ BUHNIFEET feature
(shee) PIRERY(E. i import MUARAH S HARBORME , ARTTAG S {RH T A8 AT IR oy Vo 3 )
WEEE T, AREMEEEE (REs) mEmEZRG6E:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (b:j¥MmiWy) HwCEREA TR0 AR, AR IRAR . Python SATHIR Mk, &M
2 W5 B (reference counting), DA K —fH BE [EAG I 1 Br 2 B IHER (reference cycle) A9 1 %2 1y 3% o] Wi
(cyclic garbage collector) ZRFEAL . B3R IS AT PAGE ] gc ARLAH 3 I Er T o

generator ([E1/E2%) & ol generator iterator (FVEZFEEY) MR, EHEERG —MIEHMEL, H
AW R ERE T vield BHA, RRELE—-RIGME, S2E R for BIRE, 2P next () KX,
RRRAR R L ) — R
B AR R R — M EA g R, (e R, TR R FRE A BERE. B HEE
WRUEARERERE , i F s s nfras, DARfEE.

generator iterator ([EA:ZSEMREY) M igeneraror (E1AZR) MU IrEL P
fpfyield GrEEERET, FtffiBERirikeg (s E s M E ) wy k=) . #HEL S
B 28 A IS, B e s 1 E A b B A AT (B vR ) P PR B2 T B A ) bR s AT )

generator expression ([EEZHERR) e mEHESCHRERR . BREARMG M IEFEER R, ZiiiE
F—H for T4, W REF T EE S, HEAL RSN i 7). ZAmERgEsNE
bR B (E A 22 -

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (ZZ%IpAR) M dy 2R A AR R, % ek & SR ) i L LEDEE VR A T ) S5 gy
S0 B R G VIR RE 2 1, 2 by R SIS0k (dispatteh algorithm) SRIEIZE

%55 2 (Flsingle dispatch (B—3FF) #H3E#EMH. functools.singledispatch () HAiZEF1 PEP
443,

generic type (JZRIRIE]) —fHAEEI: 2851k (parameterized) [rype (ZU[E]); 383l 2 22 [E], )t 1ist
Al dict. BHARAE=HERE.

g2z BF4%E. PEP 483, PEP 484, PEP 585 fil typing 154,
GIL #2[Flglobal interpreter lock (4382228 81) .

global interpreter lock (I FLaEASSH) CPython BLies T FHAOMEH], FH DARECRAER VRS AT — R T 4 g
AT Python Hybyiecode ((ie#lfg) . BB YA (UHFRENERHBE, Wdict) HEHE%
[EIf 7775 (concurrent access) [ f@F, UL ] DAfE {1k CPython Y EFIE. S B0 B sas, & i Esay
W25 WE Z 4744 (multi-threaded), {HAAE & 48k 1 £ 0B BE 2% (M RR AR ESRAIL A0 — IR A P4 Tk

(parallelism).

SR, A LEBRFEAAL, MR AR UEMBOR S =0, B PR R R B LA T IR A s (B 4 A 4
(computationally intensive) F T HE, T DAMERR GIL. %46, 74T VO K, GIL 482 il .
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2SS TR TAE | R (DASE RS A0 R S e SR B ) 1S R )
[ElE— i B — R HEE N, sie g ARk, —RE, HERREMAnetE, aerEes
[EIMERT 2, I Y S o P AR AR

hash-based pyc (HHEZUHE) pyc) —f (TCALES (bytecode) TI 74K, & FI A VBT AN 2 38F B LA A S 1Y
ARG, AeHEE HA M. #2Ea% 455 g k.

hashable (W3EENY) WHR —EY A —MEEE, gEEXEGEH PRI RS (BFE—M
__hash__ () method) , HA[ELHABY) ¢ HA I (EFFE—M _eq_ () method) , IREIEHZ
— (=T 2 [EM 1. il REA S 0 2 T 3R E 2, &AM b 3G H R ) 3 EVE

] HEEIYE (hashability) (—{E4{F 7] JI{F dictionary (5°4) fY8EA set (4E67) WA, HIEIELEORAS
RERTE R 1 A E(EL

K22 By Python /R AT S Fl Y (F4R 2 vl 4k [E s FIAEG2ds (B4n list 5 dictionary) [EIANE; TANH]
SR ZSAE (40 wple (JTAL) Al frozenset) , HAEEMTE & TEER, B4 S 42 T HEER .
HV R B class (LR, TS Lep (F ar g B E n R E Y o & e HA HOIRF AT 2 N AR 45
(BRAFE ML g O i), e MmsEE2aE 8 MK 10 .

IDLE Python [} Integrated Development and Learning Environment (%% & BH2$ BLEL B RS ) | idle 22— R AN
SRR EL AR IREE . EF0 Python [ERHESATHUA — BB

immutable (An[88¥fF) —EEATEEEWIT. AATEWIFaEET . T8 wple (GoAl) . EEYIF
TEARERSCE R R — R R A (ELb ZEBE A, A S, — BT 1 e PAE 5 2 ) M
Wby, PrEEA A @, AN dictionary (F8L) Hri—fEGE.

import path (FEAMSTE) —EOE (Siskie8 8 ) BN, mARLS) Eat R AE import ALALRE, @ #iparh based
finder (FEJABAR A0 ) SN E . F import I, IAIE S FE R ZHKH sys.path, {H
#A T E(F (subpackage) M &, B ATRERZAKHALEMW) _path__ Bk,

importing (FEA) —fEiBFE. —fEBLAHLHH) Python RS il DAZB ME AR, ) —(EAIAL ) Python 72
X AGHE

importer (FEAZS) —MHREESKLBABAMNYIE; BB inder (F82%) Widloader (BWALF) YT

interactive (7)) Python £ —fH B X B AR, 8RR VR A ATE ELRR & (94871 7 0l A PO sURE S
X, CHATEMEEES MR . HEEE) python, AFEALMEGIH (WTRERS AL IRIIFERSHY
EEEHRIRE) . B R NS A A A R ERR s (RFRCAE help(x) .

interpreted (Eii#1%)) Python &M E S, MAEHERES , ANtiE M 54 T e Leibom, HEA T
A1 (bytecode) Hwhar IAFAE . 18 #m FUATEZE V] DA 00EA T, TR TE I RErb ST o) — AT, 48
BFHITE .. Heteh s W LA eh 5 A A0 P / BREEEI, R e (M A X o A A 18
YWtz Flinteractive (HBj) .

interpreter shutdown (PLF#a5BII4]) & Python Ftdspli2ORIHPHINE, & @it A— MRk B, TEILE Bl
IO A B IC B R, P ASARL A A B SR (R G b . Bt G BRI el 35 (garbage collector)
i R B 0l 1 & 7 A eR X (destructor) B35 5] /T (41010 (weakref callback), [EATH iR
5. e B P RS Bogel A T R UG el ) - R 1 41, BBV B s nT RE R PR PRI 1 (3 SR 31
T bR AT B AR ) -

HARGBE F 2P, 2 __main_ B EIEBOES T EIA S AHATE .

iterable (w[[EfCHPE) —FEAEE— R ol E— o s Bk, aTEMC A2 5] 35 BT A 1 5 51 24 [E)
(52 1ist, str il tuple) AUELEARFHIRE], )2 dict. 4541, PARARIT & FRAIATAT class 4
f, HERE class 5 _ iter_ () method By & B {ESequence (JF3)) 3B _ _getitem () method,
R T E R

W BT R for BIRMFFZ HARFTZ - E)F5IRHT5 (zip O« map O .). F—E T EfCF1E
B | R ek icer () K, EEERY RS MEERDS. HECRE e — A
#7—ikd (one pass) . FHEMEREF, EEA—E LN iter () AFTRAEREY. for Bk
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X AFMEREMESE, el My R G2 8, FNERRE M Aa ZENREE. 5
#t 2 (Eliterator ([EWCHE). sequence (J53)]) Figenerator ([EVERY).

iterator ([EMCEY) —MHFRERIRYE. EEMPEYEMREA __next_ () method (o & EIEL
KRR next ()) ERFEEERNE T IAIEH . BATHA ERIE, B E5]% stoplteration fi
Gho BbBE, ZENCEIEC TR, M T3 _ next_ () method fjtE—0EnY , &R H ks |5
stopIteration. [EMUHEMZEA —M# __iter_ () method, T & FHEMRIBYLA L, FiARHEE
A AR T ENC 4, FLRT A A K 22 doi F HoAh v EUC 135 A . —RIHERR Bl 5N, B L
w[EML (multiple iteration passes) FFER . — AW (B2 Llist) BRI EEIEL iter ()
PR FE for [FIE TP ek, #eEd—maefmERLS. FRERZSERLE (ZREft) B, X
r A T — s EC R A . W R ER e, HHE RS S A .

7E typeiter SCHR] AR 2 BE 2 AR
CPython F{i:4N{I: CPython EUR RGNl @i [EIFAESR __iter_ ()] BMEE.

key function (FER=;) # Rk =L (collation function) J&— 1 W] LAY (callable) BRI, ‘B2 & [ulfE—1
JAHERF (sorting) B %€ JF (ordering) M{E . A, locale.strxfrm () # I AEE 8 1 ff [ Isds & HE
BB HE T8

Python Wi F 2 T H., #R#EZ DAGE ok XA dE ) oo R e e 8oy Y a0 BEMAHE min O L max () .
sorted (). list.sort (). heapg.merge ()., heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().,

A% TE YR DA ST — SR 20, BN, str.lower () method W] DAFEEIAR 43K /NES HEF 1Y 8 8
Ao 83, —MHHE R WA DAE Lambda EBE AP A, HIW lambda r: (r[0], r(2]). 74,
operator FLAH $2 44t T = 1 4t pR = %) 23 4% pK 2 (constructor): attrgetter (). itemgetter ()
methodcaller (). BRFAUNAT LA A RN E 0, 2 EmmHET .

keyword argument (B 518) #HE2Eargument (518%).

lambda p H—expression () ArALLA— M 4 /7 EIG X (inline function), A 5% bR PGSR (E . 2
57 lambda pRCEETEE lambda [parameters]: expression

LBYL Look before you leap. (= J\MIf&AT.) 50 45 EA% G e A TPy s ek 2 i, BA fetth st Se EM 1
GRS ELEAFP =0 B T, HEmMfrta @A T2 1 £ R FETE.
M ZiTaEEREE Y, LBYL g [ =] f1 [&47] Z M5 1A T 8EWEF (race condition) i &
Bt BIANPANFES if key in mapping: return mappinglkeyl, QIR — (B4 EE7EHR
ZRAALEAARZ T, ¢ mapping WRERR T key, HIGZFEXAGH & KA. 56 AT AR 88 (lock) Al H
EAFP #fls )7 AR (E

locale encoding ([%J®%ifE) 7E Unix b, & & LC_CTYPE [& I 3% & 9 4 i5. & 7] LA | locale.
setlocale(locale.LC_CTYPE, new_locale) X?ﬁﬁo

JE Windows [, ‘2 ANSI Ui E (code page, filfll cpl252).
locale.getpreferredencoding (False) W] DAFH AR EUAE: I b 4w Al

Python {i ffl filesystem encoding and error handler (F§%E Z &4 FISE R IEFEK ) 7E Unicode #2844 RN
(L TCHAR SR 44 A T A T

list (351) —{f Python [Ed¥sequence (J75). [EVFERHA T2 list, ©H BRI H AR 5 i) —ff i
51| (array) MG —{HSEAEERS (linked list), FAEFROTER A I EE A2 O(1).

list comprehension (HiF&EAIESY) M8 AR — )75 P &R oz, [Eh A SR DA— {3 list
EI{%E@%%%%“&O result = ['{:#04x}'.format (x) for x in range(256) 1if x % ==
0] GrlEIA—fH== List, H s 0 ) 255 FEEE, Fra e+ i 0x.). 17 Tk
). WA EEE, H range (256) A TCEH GBI
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loader (H{AZY) —MHBEEERABALYIM. EUEEFE MAE load_module () ) method (F¥k). #k
AR B finder (BARES) EE. FLMEFERE PEP 302, Bjitabstract base class (14 5L )iKHEE]),
i 2[E importlib.abc.Loader,

magic method (FEMT 1)  special method (5% 7)73%) B—MAEE X R .

mapping (¥H) —HEZWIE, BB RHENEIR, EARE{E abstract base classes (JlZ B ITHE])
Mapping B{ MutableMapping frfgE 1) method, #iflfl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (GUfEaHRY) — MK RS sys.meta_path M fY finder (FH0F) . TCHAETH
SR ELFA 4 38 B S48 22 (path entry finder) FHE{E A .
B A TR IR SR AR P B VE Y method, #52[F) importlib.abc.MetaPathFinder,

metaclass (JCRE]) 7 class [t class. Class & 3¢ FE @ @371 class 4 f. —1H class dictionary (i),
PASZ—1 base class (FLIEHHE]) 19513, Metaclass B3 H52 58 =580, @3 class. KEZHINY)
g R E S G iR At R B . Python (RRE)Z BEAE A T REEVE ST | 7T metaclass. K5
AT Z I TR, (H2E 2R, metaclass 7] AR ALEIR BAFEAMRE T 2. S e g ik
FCEVEYEAFEL, AT A GBE R EERBIEE (singleton), DA KT HABAT -
T2 I AT ATE U B E 4R E

method (J7ik) (i class ATMIEREFRIEA. AR method (ETE class SRS LRI, 1

(

s e BB B B W R U E B B A — M argument (5]8) (33| HEEAFEBRGE self). #2F function
) Mlnested scope (FARVEHIIE) -

method resolution order (J5iEfRMINAT:) 5 AR IE T RAEE I B E R LT, base class (FEHHE])
WA . BN 2.3 iiE 4, Python B e Urli Fl (A YEANET, s 2[E Python 2.3 iUy 1M
JIE o

module (Bifll) —{E#E(E Python FExCA51 4 4% B (7 (organizational unit) (4 {4, BAHA —Mm 4 2H, B
AR Python (. AR EHE thimporting 1i8FE , PLHEA % Python,

syt 2 Epackage (E1F).

module spec (BZBIRE) — a4 25, © A5 HREABAE import B &il. © /& importlib.
machinery.ModuleSpec H—1E & .

MRO i 2:[Elmethod resolution order (75 ¥EFENTIETE ) -
mutable (A[SEYIPE) TSP AT ASCR M, (AR 100 o 5B Eimmaable (RTEB1F).

named tuple (Fif#c4l) 75 [named tuple (Fff447C4H) J J2461¢ tuple %EKEI‘MHEJEAIEZ class, HEHA]
27| (indexable) TCFR LT DA FE 44 S A I . 35 6 TREK class 0 1] RAFL A HABFRIE

A HE7ZE R named tuple, 3% time.localtime () fll os.stat () [F{EM(E. B—HH T2

sys.float_info:

E
Ed

>>> 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

75 4% named tuple J2FIEAIE) (40 1-61). 53, —1H named tuple 15 7] DAFE—fH IE R class & FACET,

HEL class R #E7K H tuple, HEFR T AN (named field) BI7] . 5Z%H1Y class T AT T 4%, ol
W\@FH T &K= (factory function) collections.namedtuple () REEV. .. BE MBI T —L%8
AN method, 7 4% method W fE /& 7ETF 5 Sk [EE 1Y named tuple 1, VIR H).

namespace (M f%5M]) SEPEETRIHTT . 64525 12 DA dictionary (i) B BEVE . A7 B . 438 K [E)
B2 ﬁﬁﬁ%ﬁﬁqﬂ (7€ method Ht) A5 LRI iy 4 251 o fivda 25 TS R By 1k v A 1l e , A 3%
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WA L. B, sl builtins.open fil os.open () EFE#E T M M4 25 AR H . 428 M
FE £h BB 5 2 2 MR RASTA AR B A — R pR X, ARSI PTG Pk S v Akt . BN, & random. seed ()
B itertools.islice () MR, B K ENEH random fll itertools MAIFEFEE,

namespace package (M2 WEME) Ml PEP 420 package (£1F), ‘B HAEEEI T4 {4 (subpackage) [#)—1H
e s BT REEA R E R, 1 E AR RE e AR —regular package (IEREM),
HEEMEES __init_ .py BEEE.

At Emodule (F41) .

nested scope (Ui /IK) REEIZ I 5ME & 2% (enclosing definition) Hi ¥ S 8K BE 7. SR 012K(E), —fH R
R RS MR rh ez, WEERE2EsNEm PR, s, EESEET, #EiRE
PR A 2 IR, T A R . (e s R A e [ S s L A TR, Axdeisda
BAE i 4 2 BB B A . nonlocal ZFF5MNEVE FIEFTE A

new-style class (Fi\iE) —EEE4%, ©RIGHEN AN class Yl I class B . e Python
A, HA B class A4 BB fH ] Python BB . ZAKIITHEE, B slots . f#§iR#F (descriptor),
JEVE (property). __getattribute_ (). class method (¥H[EIJ7{:) i static method ([FJREF ).

object (W) EAIRE (BHEE) AiliE#NITE (method) WAETER. BWEEATnew-style class (7
FHAE]) e #& base class (FJEHE]) .

package (£:F) —Fhnl & el T & 1 Python module, A Pk, WEHA _ path
JE Y] Python A5,

ek 2 Elregular package (TEFIELE) FMnamespace package (6423 BEM:).

parameter (2) Tifuncrion (FX) = method & &H i) — 1 fiy 4% T (named entity), ‘E5I]5% b\ REE
B2 —Mlargument (5190), SAERLASE T HR 2518, SGH TR R ) 2 B

« positional-or-keyword (V' ELBCBHHET): HEHA—(f W] DA e 1n 5 Bl ARIEIR 48 5 7| Sl 5 | I
B RSB, GIILATH) foo Hl bar:

’def func (foo, bar=None): ... ‘

« positional-only (FEBRNOZE): FaW]—E e+ I AL E B fitny s [ #. fERXERMSHIIRT &
—f8 /o0, WA PATERZ T OUHT T E SRR A 2 8, BIANAN Y posonlyl A1l posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EFREHSET): 50— M0 HAEDARH S PR b5 [ 8. ER=CE RN HIFE S, 1
AT R U L ¥ 2 ¥, (var-positional parameter) B2 B4 * o0, SURT DATE AR 77 SR KR
BASET2, BITIPANH kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

o var-positional ({EZWEAIE): FEW]—PRREVMEREF /ISR BRI AET | B (FEC P2 Wz
WAL ES | A1) . BB EREHS WA R T E L~ AERW, BIILATH args:

’def func (*args, **kwargs): ... ‘

o var-keyword (FERESCRBIRET) : $50TT BHL0E0 FER MR IR 5| 0 (6 ML S CH T 1)
FEMBIRT 320 . S MR BRI S MR RN L+ ACESeR0, DI L i
kwargs

SYOT MRS | Mo S R B TR A, mT AR SBR[ R S TH LA

%%@ﬁf%%ﬂgargumem (%I%() @%E N ﬁﬁﬁﬁ%*ﬂ@%l%ﬁﬂ%iﬁz FEEJ E‘J%\ inspect.Parameter
class, 5% &#Hfi, PAMK PEP 362,
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pathentry (J%4%iH) ALimport path (MEAPSER) H—WALE, Wipath based finder (FEFEEAEIIZAEES)
T 2% 55 B AF AR L import B

path entry finder (P&7EIHH =-8i2%) ¥ sys.path_hooks H1FJ— 1 B BRI {2 (callable) (7 Bl — 1 path
entry hook) Jr [REE () —T& finder , & HE AT PA— Bl path entry g SiASEH o

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (BfRIHH[E]) f£ sys.path_hook 5|3 i) —{f i 0 M {F (callable), & HIHE 4T 7E
— AR R path entry WAL, W & W —{Epath entry finder (FAEIHHE 240 ) .

path based finder (FLREEFEMIERGEY)  THRRAYTIAAE F 48 22 (meta path finder) Z—, "B E&AE—{#import path
i AR .

path-like object (BURISHIME) — A LR E RABWY . BEEEY 47T AR — M £ R BN str
5 bytes ¥, BB os.PathLike @ MWWIF. FEHIFIY os. fspath () R, L
18 os.PathLike # E W4 DA EIE] str 8% bytes # R RS IELE; M os.fsdecode () &
os.fsencode () HIZMER FHRAEMR str & bytes B&5H. B PEP 519 5] A

PEP Python Enhancement Proposal (Python }4([Fl#£%¢). PEP J2— a3, ‘B HEE] Python #HRE k&
i, BOZ A Python (1) —fE T DI BESRL I REMRR P FIBEEE . PEP [ % SR (L R 1Y B AT 3 8 DA S e
FEIIRERE A .

PEP [(WAFTEH W, 2 MREE I DI REAFEEE . AL T Hh BR A 50 R G 72 e, DAL WA Python
fos st EsR ), S m A 3 . PEP (O i sie D M s S H.
#2([F PEP 1,

portion (¥s5y) TEH-—HEPR—MMERE (M RERFEAE— M zip Bh) , BLEERE Mas = HEN
(namespace package) B 5k, WE PEP 420 H1)EF.

positional argument (¥ 5[5 %2 Eargument (5]#%).,

provisional API (%47 API) {7 API 245, A5 ok =X )8 Y a8 FH 2514 (backwards compatibility) {47571,
MR WHER Y APL, BESR IR, HRErMeE R B iy, Mam BER e ERR s E, (Hing
BTN BB EE L2, MR BB BAHAER S E (OB BRE ). Sl EErg
fE i E) = A APL YA Z B AR ZSE N B ARG G it ge iy, M A g3k,

BT AT APL, [ fR N AHZ 8 S L G it (B [ e MRE 5 — St B R, 1)
SR AT R — A I AR AR I AR 2R

T2 A A A B A o X R RE R 2 R R A it Ak, AT RE S RE B AR = 0 R [ 25 BHUE T R RE A s T B R o i
2[EI PEP 411 [ f#t 55 Z 401 .

provisional package (¥{7E1t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x RINMAKIERE (RAARTAIRERY, EREE 3 A Esm 2R AR, ) Wl A%
#[E] [Py3k].

Pythonic (Python Jalkti) — AR —BAEAS, EMREM T Python 3 5 fic ks WANIE I, , A2 B H:
il & RAORR SR ELVERE A, (I, Python i A —REEMENTE, RO —M for Buds(, ¥
— T EUC R TR TR AT EIE . w2 HAbE S A SRS AR, T AN A Python A
A TR (o] — (A B e AU

for i in range(len(food)):
print (food[i])

2T, PAR AR R . 3 A4 Python Jalk :

for piece in food:
print (piece)
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qualified name (WU #H8) [ [BESBR AR |, SR — AL 430k 1 IS E) A o 2 5640 class,
ook method Fy [, 41 PEP 3155 iy 236, SHITER MU class 1775, W& A4 MBI P
SR

>>> class C:

class D:

def meth (self):
pass

>>> C.__ _qgqualname
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth. qgualname
'C.D.meth'

AT BN, ©ATRE & & (fully qualified name) J2&32 7R sz A 1) 52 B B 7 PR B AR, AHEATA0 1
LM, Fll email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZW1H) B YR 2 BREL A0S G F ISR, e g
H (deallocated) ., 22 W8I #GE H7E Python R H AR, (HEENZCPython BAEK)—MBISE K. sys
WHEFR T getrefcount () PR, FERFREHTAT AT AR MY 5% o X 2K [ 3 — {45 0 12 ) 22 BEGG H

regular package (IEBUEME) —ME S package (BF), HlI—MEEE __init_ .py FEMHE.
Wt EFlnamespace package (f44 25 MEME) .

_slots__ ¥ class [FJEBI— (8 B 4, BB e E S E OB M, DAY B dictionary (F-H) |
R RO . BEAR BRI, (E e BEEE DA R, e S DR B 4G SR A — {1 AR Y B
(memory-critical) {1 i F A2 2 T A e RSB B 1 2 LA T

sequence (J3:81]) —filirerable (FJERHIME) , Bl __getitem_ () special method (455K ), ]
BRI R LTSRN ORI, EE®R T M __len_ () method AR [EHZFHHRE, —L&
BB [EMSFE 1ist. str. tuple fl bytes. sEE, R dict 3 _ getitem_ ()

__len_ (), HEWHEE B (mapping) AT, HEHA R XM AT immuable # , i
A,

% 1 HE(E) (abstract base class) collections.abc.Sequence E 3% T — 0 W1 & 1,
AEIEY __getitem_ () fl_len_ (), WM T count (). index (). __contains__()

__reversed_ (). EEHIEARNEIEE, ATPAMH register () #HFEHEIE.

set comprehension (SEALAIER) —HEZENHIE, FAOERE—M T EYCH ¢ b iRl a s, Ei
BRI GE R PL—# set [A]f#, results = {c for c in 'abracadabra' if c not in 'abc'}
GEAE AT set: ('r', 'd'). WH2EA A EELFEMNER.

single dispatch (¥.—3H)%¥) generic function (ZHR) FAEN—MEER, TELL, BEMSRERERE—F]
A,

slice (V)))  — (@Y1, BHlH AT —Bsequence (JFF) WHR—R0 . L —BLYI R W 2 0 N EAT9%
(subscript notation) [ ], #EAH LM, HESFE MEHEHE S, il variable_name[1:3:5],
TERESE (N FF5RmERS, @i slice ¥t

special method (¥§5% Jjidi) —HE @ Python [ E)IFNY Y method, F &I AEIG T ILREIESE, Hanin
. JEfE method )44 R G 7E BREEANSS R A W T IGE). Special method 74+ 74 7 i 4 47ty st AR .

statement (BjiisR) BOA R —(HEH (suite, —fEFECHS [ [FR ) iy —7B4r . BRIAKTT VAR —fexpression
(), SREAMET (Hlir, while S for) MEMREFHEZ—.
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strong reference ([F}Z21) F£ Python 1Y) C API #1, 585|238 A5 H I A rx 51 H . 7
A7 | Al B Py _INCREF () SRAHGRS | H mAE MRS | B al i Py_DECREF () KRBT .

Py_NewRef () pRzUR[ FR B, — B HREI2 IR . @H, 7R B E2 WA 1E R b, WEEZE
Z M ERFY py DECREF () R, DAk ElR—M 2.
WaksElborrowed reference (&2 H).

text encoding (3L 44i%) Python Hi )57 5 2 —1{f Unicode 5 %f (code point) ) 7% (&iE¥E U+0000 -
U+10FFFF Z[H]). A BB ERE T, BUWEGFILE—E A CALTF 51

ﬂ%*ﬁl?%f?ﬂﬂ:ﬁﬁ:%ﬂ?ﬂ, FRE) T4, WAL IC4H 7 5 88 % - ep U RRE) [R5
(decoding) J .

A ZREARIF SCTF P LSRG (codecs), EMBEALRE [CF#is .

text file (SCPRER) —HEEEREBRE A str YR A file object (FEZRWIMF) . B, CFHEEEBR LE
FEBUN AL [ 1 &R (byte-oriented datastream) [El€r [ &) g Hitext encoding (SUFEHAE) o CFHEEM)
A DAICFRR (e 5% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIOo f}
B,

FitEbinary file (EFIER), B2 —HEEEFBUNE A 81504 S 91 (bytes-like object) IREZY)
4

triple-quoted string (=5 [9E[Ely=H) B =558 () S5 19E O) WTEELE R — M7 . SR e MEE
A ERAEEA S 58 B i AN R, EEERFZ RN, B RAEAE . e MR AT
WA R BEE] (unescaped) (1 55| SEAEES |55, Wi H & A 7504 I # 48 7 JC (continuation character) 5f; A]
PABSH AT, dE AT e 4 5 (P 7 R AR A .

type (#[F]) —1 Python ¥R EEE T & 2HESR MY S HEG—MmAE. —mEy ek
EIRTPAH B/ __class__ JBMWARAFE, SPA type (obj) HAEK.

type alias (BEIEH) —MEZUEY RIS, Zimts 20 & 4 — AR ET (identifier) ¢
RAEVEL SRR [EIR T (rype hint) ARG . BI0:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ATUARS BGOERE, SEEA T

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

i 2[E typing Fl PEP 484, f HIIRERIRIA .

type hint (BEWE/R)  —Tannorarion ([ERE), EHEE M5, — class 81451 p& 2 ) 2 ik o]
f T I 2.
RIEHR R E BB IERY, 1A 289 Python B, (HEMBERAE M TERA M, Ehgl;B) IDE 5
AR S )4 (completion) A B (refactoring).
SIS class BRI ORI ) rRERRR, #rT A typing.get_type_hints ()
AT

2L typing #l PEP 484, 5 I RERHHIA .

universal newlines (ilif[EJf7'y ) —FEARE SCFIR (text stream) B9, €% AT A S ERREIE-—47
M5 . Unix F7RBES] '\n'. Windows &% '\r\n"' FIE R Macintosh {&%) '\r'. %[ PEP 278
I PEP 3116, AN bytes.splitlines () M.
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variable annotation (52U(([EF%) G class B annotation ([EfE).
[Ef 5 ok, class B PERE, (B2 SeIEMEN:

class C:
field: 'annotation'

SEMERBE R TR EIE = (oype hin): I, SERSECHN AT ine (R0 {1

count: int = 0

S BFIRE RSB YAAE 7 AT 02 00 AR IE &) SEEA SR il RE .

it 2[Elfunction annotation (REIF%) . PEP 484 fl PEP 526, %4 IWIhfemHiiR. BN EREN RIEE
Bk, 552 [E annotations-howto .

virtual environment ([EJ#ER5E) — (A /EMGEE (cooperatively isolated) [ F 785, fE= Python [ {s F &
E}Eﬁ FEAAGF AT 4% Python B5[EIE:, A G [A]—{ R &5 L iEF7a9 HAl Python JE R 147 (E
B,

W2 (F venv,

virtual machine ([EMEEMERS) 50 4 th WM T 3610 RS (computer). Python [YEBEMERS €81 T i byrecode
(RLTCAL) A BT 8%t A4 (7 TCALAS -

Zen of Python (Python 2[F]) Python S¢rts BT 5 %, HIEZAA BRI GEH ILRE & . ses T
PR H B IRAFICRIMA [import this] AHUREIE.
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BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

S
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !

145


https://www.sphinx-doc.org/
https://docutils.sourceforge.io/rst.html
https://docutils.sourceforge.io/
https://github.com/python/cpython/tree/3.10/Misc/ACKS

The Python Language Reference, (I 3.10.16

146 Appendix B. Bij?iEBAS {4



appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

ZERRA | BE Fh HaE GPL 1H& 1 7
090 1.2 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF p=s
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24 | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.10.16 i) PSF iR &#

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.10.16 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF 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 3.10.16 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 3.10.16 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 3.10.16 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
3.10.16.

4. PSF is making Python 3.10.16 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, 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 3.10.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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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#EHE—1)
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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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(R —H)

law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.10.16 [FBA3 #4132 §#Y ZERO-CLAUSE BSD 1%

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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

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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C.3.2 Sockets

socket A ] getaddrinfo () fl getnameinfo () KR, B4E WIDE B % (https://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

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 &8

http.cookies HiZH L& DA A :

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AR AL AR RN -

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML iEif2 prrgoy

xmlrpc.client EAHME DA EA:

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 HIglL{l A FHgH:

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 HLAL¥SHA kqueue 7 MHIAL {5 LA A :

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt

156 Appendix C. A EIZE




The Python Language Reference, (I 3.10.16

(R —H)

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
TEEHH -

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c FFEHRML T C /Y dtoa I strtod B, R C (18RS B 77 25 B 7 5f HARBE(E]. %A%
2 B4 | David M. Gay 7 [0 [ 4528, % & BIZET] DA hitps://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c N#E. 2009 4FE 3 H 16 H itz il R GAHE 256 & AN iR R B B2 fE = 0 -

/*********************~k****k*k******~k******************************

*

* 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.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

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-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

(T IUakss)
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "“AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

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

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &l
AR

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

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

GAEfE R E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% libmpdec ¥

2R R AR A

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 B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #5(E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop LR ] T SoX I H Y g771.c AR EREACHS . https:/sourceforge.net/projects/sox/files/sox/12.17.7/
sox-12.17.7 tar.gz

BEIEACHS 2 Sun Microsystems, Inc. {877 it H- Al (G BRAIHUAT A o P AT DARS DU Bl A28 e e A AT i
T
SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUDING

THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICULAR PUR-
POSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRACTICE.

P Sun JEACHD AR I F AR 32 559 HL Sun Microsystems, Inc. 34 X4 VpBhELli . HEAS . &
langai

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE INFRINGE-
MENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE OR ANY
PART THEREOF.

TEFEATH 5 F Sun Microsystems, Tnc. 57X (E (e A BRI S s LMK . IIH00 R 251
B, B Sun ORI 4k 5

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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Python F13 {73 [ HH SO0 HUHE -

BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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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)

BET,77

o\

augmented assignment, 87
& (ampersand)
EHEF,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

BET, 77

function definition, 112
in dictionary displays, 68
in function calls,75

EET,76

* k=

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

BET, 77

EHT, 7T
//=

augmented assignment, 87

//

augmented assignment, 87
O0b
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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)

BET,T8
EET,T8

<<=
augmented assignment, 87

<<

<=

EHTF, 78
EET,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

EET,T8

function annotations, 112
> (greater)

BHT,T8
>=
BHT,T8
>>
BHT,T8

>>
augmented assignment, 87

>>> 131

@ (ar)
class definition, 113
function definition, 111
EHF, 77

[1 (square brackets)

in assignment target list, 86

list expression, 67

subscription, 73
\ (backslash)

escape sequence, 11
AR

escape sequence, 11
\a

escape sequence, 11
\b

escape sequence, 11
\f

escape sequence, 11
\N

escape sequence, 11
\n

escape sequence, 11
\r

escape sequence, |1
\t

escape sequence, 11
\U

escape sequence, 11
\u

escape sequence, |1
\v

escape sequence, 11
\x

escape sequence, 11
~ (caret)

EHET,T8

A—

augmented assignment, 87
_ (underscore)

in numeric literal, 14
_, identifiers,9
__, ldentifiers,9

__abs__ () (object 075 i%), 40
__add___ () (object W97 i%), 39
__aenter__ () (object 87 i%), 44
__aexit__ () (object 897 i%), 44
__aiter_ () (object 075 %), 44

__all__ (optional module attribute), 93
__and___ () (object W97 i%), 39
__anext__ () (agen 897 %), 72
__anext__ () (object 7 i%), 44
__annotations__ (class attribute), 22

__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object 897 i%), 43
_ bases__ (class attribute), 22
__bool__ () (object method), 37
__bool__ () (object 897 i%), 28
__bytes__ () (object 897% i%), 26
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__cached_ ,58 __iadd__ () (object 897 i%), 40
__call__ () (object method), 76 __iand__ () (object 897 i%), 40
__call__ () (object 897 i%), 37 __ifloordiv__ () (object 897 i%), 40
___cause___ (exception attribute), 90 __ilshift__ () (object 897 i%), 40
__ceil__ () (object 97 i%), 40 __imatmul__ () (object 075 i%), 40
__class__ (instance attribute), 23 __imod__ () (object 897 i%), 40
__class__ (method cell), 34 __imul__ () (object 897 i%), 40
__class__ (module attribute), 29 __index__ () (object 57 i%), 40
__class_getitem__ () (object 445 4A[EI% &), 35 __init__ () (object 897 i%), 25
__classcell__ (class namespace entry), 34 __init_subclass__ () (object 84 4a[EIm% B ), 32
__closure___ (function attribute), 20 __instancecheck__ () (class 897 i%), 35
___code___ (function attribute), 20 __int__ () (object g7 i%), 40
__complex__ () (object 847 i), 40 __invert__ () (object 87 i%), 40
__contains__ () (object 47 i%), 39 __dor__ () (object g7 i%), 40
__context__ (exception attribute), 90 __ipow__ () (object 8975 %), 40
__debug__, 89 __irshift_ () (object 897 i%), 40
__defaults__ (function attribute), 20 __isub__ () (object 897 i%), 40
__del__ () (object 847 i¥), 25 __iter__ () (object 897 i%), 38
__delattr__ () (object 897 i%), 29 __itruediv__ () (object 497 i%), 40
__delete__ () (object 897 %), 30 __ixor__ () (object 897 %), 40
__delitem__ () (object 07 i%), 38 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 22 __le__ () (object 97 i%),27
___dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object 97 i%), 37
__dict__ (module attribute), 22 __length_hint__ () (object 857 i%), 38
_ dir__ (module attribute), 29 _ loader_ ,57
__dir__ () (object 897 i%), 29 __1lshift_ () (object 497 i%), 39
__divmod__ () (object #47 i%), 39 __1t__ () (object 57 i%), 27
__doc___ (class attribute), 22 _ _main_
___doc___ (function attribute), 20 R4, 48, 117
__doc___ (method attribute), 21 __matmul__ () (object 897 %), 39
__doc___ (module attribute), 22 _ missing__ () (object 897 %), 38
__enter__ () (object 075 i%), 41 __mod___() (object 875 i%), 39
__eq__ () (object g7 i%), 27 __module__ (class attribute), 22
__exit__ () (object 897 i%k), 41 __module__ (function attribute), 20
_ file_ ,58 _ _module__ (method attribute), 21
_ file_  (module attribute), 22 _mul__ () (object ¥97 i%), 39
__float__ () (object 8975 i%), 40 __name_ ,57
__floor__ () (object g7 i%), 40 __name___(class attribute), 22
__floordiv__ () (object 97 i%), 39 __name___ (function attribute), 20
__format__ () (object 897 %), 26 __name___ (method attribute), 21
_ func__ (method attribute), 21 __ name___ (module attribute), 22
_ future_ ,136 __ne__ () (object 97 i%),27

future statement, 94 __neg___ () (object 7 i%), 40
__ge__ () (object 7 i%), 27 __new___ () (object 87 i%), 25
__get__ () (object 97 i%), 30 __next__ () (generator 897 %), 70
__getattr__ (module attribute), 29 __or__ () (object 97 i%), 39
__getattr__ () (object 075 %), 28 __package_ ,57
__getattribute__ () (object 897 i%), 28 __path__,57
__getitem__ () (mapping object method), 25 __pos__ () (object 897 i%), 40
__getitem__ () (object 897 i%), 38 __pow___ () (object 7 i%), 39
__globals__ (function attribute), 20 __prepare__ (metaclass method), 34
__gt__ () (object 847 i%), 27 __radd__ () (object 847 i%), 39
__hash__ () (object 297 %), 27 __rand__ () (object 8975 i%), 39
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__rdivmod__ () (object 457 i%), 39
__repr__ () (object 847 ik), 26
__reversed__ () (object 897 i%), 38
__rfloordiv__ () (object 897 i%), 39
__rlshift_ () (object 857 i%), 39
__rmatmul__ () (object 497 i%), 39

__rmod___ () (object 897 i%), 39
_rmul_ () (object 7 i%), 39

__ror__ () (object W7 i%), 39
__round__ () (object 897 i%), 40
__rpow__ () (object 897 i%), 39
__rrshift__ () (object 497 i%), 39
__rshift__ () (object 847 i¥), 39
__rsub__ () (object 897 i%), 39
__rtruediv__ () (object 497 i%), 39
__rxor__ () (object 897 i%), 39

_ self__ (method attribute), 21
__set__ () (object 857 i%), 30
__set_name__ () (object 897 i%), 32
__setattr__ () (object 897 i%), 29
__setitem__ () (object 897 i%), 38
__slots_ ,142
_ _spec__ ,57
__str__ () (object 847 i¥), 26
__sub__ () (object 7 i%), 39
__subclasscheck_ () (class 897 i%), 35
__traceback___(exception attribute), 90
__truediv__ () (object #57 i%), 39
__trunc__ () (object g7 i%), 40
__xor___ () (object W97 i%), 39
{} (curly brackets)
dictionary expression, 68
in formatted string literal, 12
set expression, 68
| (vertical bar)

BHET,T8

| =
augmented assignment, 87
~ (tilde)
EHF,76
4

built-in function, 21,75

built-in method, 22,75

callable, 20,74

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
BREH

PYTHONHASHSEED, 28
EHETF

% (percent), 77

& (ampersand), 78

* (asterisk), 77

AssertionError, 89 ** 76
AttributeError, 73 / (slash), 77
GeneratorExit, 70, 72 //, 17
ImportError, 92 < (less), 78
NameError, 66 <<, 78
StopAsyncIteration, 72 <=,78
StopIteration, 70, 90 =78
TypeError, 76 ==,78
ValueError, 78 > (greater), 78
ZeroDivisionError, 77 >=,78

o1 >> 78
asynchronous—generator, 72 @ (at), 77
Boolean, 19 ~ (caret), 78
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| (vertical bar), 78
~ (tilde), 76
and, 81
in, 81
is, 81
is not, 81
not, 81
not in, 81
or, 81

fded
as, 92,99, 101, 102
async, 114
await, 76,114
case, 102
elif, 98
else, 92,98100
except, 99
finally, 89,92, 99, 100
from, 69, 92
if, 102
in, 98
yield, 69
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, 89, 100
try, 24,99
while, 92, 98
with, 41, 101
yield, 90

A

abs
Bz & =, 40
abstract base class (?&]?ﬁ%ﬁﬁ%}f) , 131
aclose () (agen 897 %), 72
addition, 77
and
bitwise, 78

EHF, 81
annotated
assignment, 88
annotations
function, 112
annotation ([Ef) ,131
anonymous
function, 82
argument
call semantics, 74
function, 20
function definition, 111
argument (B|#) , 131
arithmetic
conversion, 65
operation, binary, 77
operation, unary, 76
array
1A, 19
as
except clause, 99
import statement, 92
match statement, 102
with statement, 101
e, 92,99, 101, 102

AS pattern, OR pattern, capture
pattern, wildcard pattern, 105

ASCII,4, 10
asend () (agen 897 %), 72
assert
PRt =, 88
AssertionError
Bl4h, 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, 8l
async
HaEE, 114
async def
Mk, 114
async for
in comprehensions, 67
MR R, 114

async with
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AR, 115 operation, unary, 76
asynchronous context manager (3E[F ¥ H5 or, 78
EIER) 132 xor, 78
asynchronous generator blank line,7
asynchronous iterator, 21 block, 47
function, 21 code, 47
asynchronous generator iterator (3 [§ # BNF,4,065
B4 BEFRE) 132 Boolean
asynchronous generator (FEFFE4 %) , 132 operation, 81
asynchronous iterable (R FTAERYE) | W, 19
132 borrowed reference (%K) ,133
asynchronous iterator (fﬂirﬁ]*/];ﬁ%g) ,132 break
asynchronous—-generator A R, 92, 98, 100
W, 72 built-in
athrow () (agen 897 i%), 72 method, 22
atom, 66 built-in function
attribute, 18 call, 75
assignment, 86 Wk, 21,75
assignment, class, 22 built-in method
assignment, class instance, 23 call, 75
class, 22 Wi, 22,75
class instance, 23 builtins
deletion, 89 A, 117
generic special, 18 byte, 19
reference, 73 bytearray, 19
special, 18 bytecode, 23
AttributeError bytecode ({LiC#L7) ,133
45, 73 bytes, 19
attribute (BM) ,132 Bz & =X, 26
augmented bytes literal, 10
assignment, 87 bytes—like object (FEfL T EHMH) ,133
await
in comprehensions, 67 C
Mk, 76,114 c, 11
awaitable (T&f4) 132 language, 18, 19, 21, 78
call, 74
B built-in function, 75
b' built-in method, 75
bytes literal, 10 class instance, 76
b" class object, 22,75
bytes literal, 10 function, 20, 75
backslash character,6 instance, 37,76
BDFL, 132 method, 75
binary procedure, 85
arithmetic operation, 77 user—defined function, 75
bitwise operation, 78 callable
binary file (Z:##£) ,132 1, 20, 74
binary literal, 14 callable (F=Euy4y4F) , 133
binding callback ([E™) ,133
global name, 95 case
name, 47, 86,92,93, 111, 113 match, 102
bitwise HaEF, 102
and, 78 case block, 104
operation, binary, 78 C-contiguous, 134

172 %5l



The Python Language Reference, (I 3.10.16

chaining
comparisons, 78
exception, 90
character, 19,73
chr
Bz, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25
definition, 89, 113
instance, 23
name, 113
W, 22,75, 113
PRi& A, 113
class instance
attribute, 23
attribute assignment, 23
call, 76
o, 22, 23,76
class object
call, 22,75
class variable (HE# %) ,133
class (#[E)) ,133
clause, 97
clear () (frame 847 i%), 24
close () (coroutine 7 i%), 43
close () (generator 857 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_lnotab (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
code

block, 47
code object,?23
coercion ([EJ#/#A) 133
comma, 66

trailing, 83
command line, 117
comment, 6
comparison, 78

comparisons, 27
chaining, 78

compile
Bl & R, 95

complex
number, 19
[ElZ & K, 40
1, 19

complex literal, 14
complex number ([El#) ,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 (/}
context variable (
)

contiguous (@??ﬁ'] , 134
continue

B =, 92, 98, 100
conversion

arithmetic, 65

string, 26, 85
coroutine, 43, 69

function, 21

coroutine function (BHEER) ,134

coroutine (1) ,134
CPython, 134

D
dangling

else, 98
data, 17

type, 18

type, immutable, 66
datum, 68
dbm.gnu

H 4, 20
dbm.ndbm

B4, 20
debugging

assertions, 88

decimal literal, 14
decorator (HE4#E) , 134

i) L 133
BE8 ) 133

e ]
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DEDENT token, 7, 98
def
PR =, 111
default
parameter value, 111
definition
class, 89,113
function, 89, 111
del
IR R, 26, 89
deletion
attribute, 89
target, 89
target list, 89
delimiters, 15
descriptor (#®#%) ,134
destructor, 26, 86
dictionary
comprehensions, 68
display, 68
o, 20, 22, 27, 68, 73, 87
dictionary comprehension (5 H %
134
dictionary view (FH#ApiR) ,134
dictionary (F4#) ,134
display
dictionary, 68
list, 67
set, 68
division, 77
divmod
Bz %=X, 39
docstring, 113
docstring (B % &) , 134
documentation string, 23
duck-typing (& FAI[E]) , 134

E

A

e
in numeric literal, 14
EAFP, 135
elif
B4, 98
Ellipsis
HitF, 18
else
conditional expression, 82
dangling, 98
s, 92, 98100
empty
list, 67
tuple, 19, 66

encoding declarations (source file), 6
environment, 48

&

£

%),

error handling, 49
errors, 49
escape sequence, 11
eval

B & K, 95, 118
evaluation

order, 83
exc_info (in module sys), 24
except

4T, 99
exception, 49, 90

chaining, 90

handler, 24

raising, 90
exception handler, 49
exclusive

or, 78
exec

[l & =, 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 (EHZR) ,135
extension

module, 18
extension module (¥EFAEAL) ,135

F
f A

formatted string literal, 10
f "

formatted string literal, 10
f-string (f &) ,135
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_lines (frame attribute), 24
f_trace_opcodes (frame attribute), 24
False, 19
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file object (& E##) ,135
file-like object (E# E#H#) ,135
filesystem encoding and error handler
(EZAFHEBMEZRERN) , 135

finalizer, 26
finally

B4, 89,92, 99, 100
find_spec

finder, 54
finder, 53

find_spec, 54
finder (Ff#) ,135
float

Bz & K, 40
floating point

number, 19

it 19
floating point literal, 14
floor division (] THBUERE) , 135
for

in comprehensions, 67

PRt X, 92, 98

form
lambda, 82
format () (built-in function)

__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 134
frame

execution, 47,113

i, 23
free

variable, 48
from

import statement, 47,93

B4EE, 69,92

yield from expression, 69
frozenset

##F, 20
fstring, 12
f-string, 12
function

annotations, 112

anonymous, 82

argument, 20

call, 20,75

call,user—-defined, 75

definition, 89, 111

generator, 69, 90

name, 111

user—-defined, 20

W, 20, 21,75, 111
function annotation (& RX[EIE) , 135
function (® =) ,135

future

G

statement, 94

garbage collection, 17
garbage collection (I [E YY) , 136
generator, 136

expression, 68
function, 21, 69, 90
iterator, 21, 90
W1, 23, 68, 70

generator expression, 136

generator expression ([FJEZBEHZRX) ,136
generator iterator ([Fl4 BERZ) ,136
GeneratorExit

Bk, 70,72

generator ([EJA#) ,136

generic

special attribute, 18

generic function (A ER) ,136
generic type (ZAAF) ,136
GIL, 136

global

name binding, 95
namespace, 20

Bk R, 89, 95

global interpreter lock (& HEH4),136
grammar, 4

grouping, 7

guard, 104

H

handle an exception, 49
handler

exception, 24

hash

Flz g R, 27

hash character, 6

hash-based pyc (#EZE#H pyc) ,137
hashable, 68

hashable (T3[Elf) ,137
hexadecimal literal, 14

hierarchy

type, 18

hooks

id

import, 54
meta, 54
path, 54

Elz &R, 17

identifier, 8, 66
identity

e ]
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test, 81
identity of an object, 17
IDLE, 137
if
conditional expression, 82
in comprehensions, 67
ek, 102
PRt =X, 98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
i, 19
immutable object, 17
immutable sequence
it 19
immutable types
subclassing, 25
immutable (R &44) , 137
import
hooks, 54
B R R, 22, 92
import hooks, 54
import machinery, 51
import path (EAKAE) ,137
ImportError
B4, 92
importer (EA#H) ,137
importing (FEAN) , 137
in
EH T, 81
BT, 98
inclusive
or, 78
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 97 i%), 24
inheritance, 113
input, 118
instance
call, 37,76
class, 23
ok, 22, 23,76
int
Bz & X, 40
integer, 19
representation, 19
Hitt, 18
integer literal, 14
interactive mode, 117
interactive (Z#W) ,137
internal type,?23
interpolated string literal, 12

interpreted (Eﬁ%é@),137
interpreter, 117
interpreter shutdown (EEZMH) , 137
inversion, 76
invocation, 20
io

AL 23
irrefutable case block, 104
is

EHF, 81
is not

EHF, 81
item

sequence, 73

string, 73
item selection, 19
iterable

unpacking, 83
iterable (HERYH) , 137
iterator (ﬁ%‘g) , 138

J
in numeric literal, I5

Java
language, 19

K

key, 68

key function (&) ,138
key/datum pair, 68

keyword, 9

keyword argument (B4 5|#) ,138

L

lambda, 138
expression, 82, 112
form, 82

language
c, 18,19, 21, 78
Java, 19

last_traceback (in module sys), 24

LBYL, 138

leading whitespace, 7

len
[z g =, 19, 20, 37

lexical analysis,5S
lexical definitions,4
line continuation,6
line joining,5,6

line structure,5

list
assignment, target, 86
comprehensions, 67
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deletion target, 89
display, 67

empty, 67
expression, 83, 85
target, 86, 98

W, 19, 67,73, 74, 87

list comprehension (®EF|4&AEE) ,138

list (&%) ,138
literal, 10, 66
loader, 53
loader (#FHA#H) ,139
locale encoding (EHE4#) , 138
logical line,5
loop
statement, 92, 98
loop control
target, 92

M
magic
method, 139
magic method (BT F i) ,139
makefile () (socket method), 23
mangling
name, 66
mapping
o1, 20, 23, 73, 87
mapping (##t) , 139
match
case, 102
Rt %, 102
matrix multiplication, 77
membership
test, 81
meta
hooks, 54
meta hooks, 54
meta path finder (TR FHE) ,139
metaclass, 33
metaclass hint, 33
metaclass (JLHE[E) , 139
method
built-in, 22
call, 75
magic, 139
special, 142
user—-defined, 21
W, 21, 22,75

method resolution order(ﬁ%ﬁ@fﬁ)’[ﬁf‘%—),l39

method (F¥) ,139

minus, 76

module
extension, 18
importing, 92

namespace, 22

W, 22,73
module spec, 53
module spec (M) ,139
module (H##) ,139
modulo, 77
MRO, 139
multiplication, 77
mutable

M1, 19, 86, 87
mutable object, 17
mutable sequence

#1#, 19
mutable (FJ&4#) ,139

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, 8l

named tuple (%ﬁ%jﬁ%ﬂ),139

NameError

B4, 66
NameError (built-in exception), 48
names

private, 66
namespace, 47

global, 20

module, 22

package, 53

namespace package (& =MEMH) , 140
namespace (ﬁ%?ﬁfﬁ) , 139
negation, 76
nested scope (ﬁﬂjﬂ/ﬁ)ﬂﬁ) , 140
new-style class (FZH[E]) , 140
NEWLINE token,5, 98
None

Wk, 18, 85
nonlocal

PR %, 95
not

EET,81
not in

EHF, 81
notation, 4
NotImplemented

i, 18
null

operation, 89

e ]
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number, 14
complex, 19
floating point, 19
numeric
M, 18, 23

numeric literal, 14

O

object, 17
code, 23
immutable, 66, 68
object.__match_args_  ([Flz % %), 41
object._ _slots_ (Fl#% %), 31
object (##) , 140
octal literal, 14
open
Bz & =X, 23
operation
binary arithmetic, 77
binary bitwise, 78
Boolean, 81
null, 89
power, 76
shifting, 78
unary arithmetic, 76
unary bitwise, 76

call semantics, 74
function definition, 111
value, default, 111
parameter (Z#() , 140
parenthesized form, 66
parser, 5
pass
PRt X, 89
path
hooks, 54
path based finder, 59
path based finder (ERBLWHFZHE) , 141
path entry finder (BEEEHZHAE) ,141
path entry hook ({1 H[E) , 141
path entry (BEIEEH) ,141
path hooks, 54
path-like object (FBEML) , 141
pattern matching, 102
PEP, 141
physical line,5,6,11
plus, 76
popen () (in module os), 23
portion
package, 53
portion (#4) ,141
positional argument (fr¥E35|#) ,141

operator pow
~ (minus), 76, 77 [Flz g =, 39, 40
+ (plus), 76, 77 power
overloading, 25 operation, 76
precedence, 83 precedence
ternary, 82 operator, 83
operators, 15 primary, 72
or print
bitwise, 78 @ =, 26
exclusive, 78 print () (built-in function)
inclusive, 78 __str__ () (object method), 26
EH T, 81 private
ord names, 66
Bz E =, 19 procedure
order call, 85
evaluation, 83 program, 117
output, 85 provisional API (¥ 4T API) , 141
standard, 85 provisional package (F{TE4) , 141
overloading Python 3000, 141
operator, 25 Python Enhancement Proposals
PEP 1, 141
P PEP 8,79
package, 52 PEP 236,94
namespace, 53 PEP 238,135
portion, 53 PEP 252,30
regular, 52 PEP 255,70
package (&) ,140 PEP 278,143
parameter PEP 302,51,63, 135,139
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

308, 82
318,113
328,63

338,63

342,70
343,41, 102, 133
362, 132, 140
366,57, 63
380,70

411, 141
414,10

420, 51, 53, 58, 63, 135, 140, 141
443,136

448, 68,75, 83
451, 63, 135
483,136

484, 35, 88, 112, 131, 136, 143, 144
492,43,70, 115, 132, 134
498, 14, 135
519, 141
525,70, 132
526, 88, 112, 131, 144
530, 67

560, 33, 37

562, 30
563,94, 112
570,112
572, 68, 82, 106
585, 136
614,111,113
617,119
634,41,103, 111
636,103, 111
3104, 95

3107, 112
3115,34, 113
3116, 143
3119, 35
3120, 5

3129, 113
3131, 8
3132, 87

3135, 34
3147,58

3155, 142

PYTHONHASHSEED, 28
Pythonic (Python JAA&H) ,141
PYTHONPATH, 60

Q

qualified name (fRE&F%) ,142

R

r'

raw string literal, 10

raw string literal, 10
raise
Rk =, 90
raise an exception,49
raising
exception, 90
range
Bz & =X, 99
raw string, 10
rebinding
name, 86
reference
attribute, 73
reference counting, 17
reference count (&JE#) , 142
regular
package, 52
regular package (IE#EMH) , 142
relative
import, 93
repr
EB# & R, 85
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 19
reserved word,9
restricted
execution, 49
return
& =, 89, 100
round

[Flz & K, 41
S

scope, 47, 48
send () (coroutine b7 i%), 43
send () (generator 497 %), 70
sequence

item, 73

W, 19, 23, 73, 74, 81, 87, 98
sequence (%) , 142
set

comprehensions, 68

display, 68

ok, 20, 68

set comprehension (£44%48EE) 142

set type
1, 19
shifting
operation, 78
simple

e ]
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statement, 85
single dispatch (E—3 ) , 142
singleton
tuple, 19
slice, 74
Bz &, 24
HtF, 38
slice (1K) ,142
slicing, 19,74
assignment, 87
soft keyword,9
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 142
special method (%% F k) , 142
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 grouping,7
statement (K#AR) , 142
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
StopAsyncIteration
B, 72
StopIteration
#l4h, 70,90
string
__format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 85
formatted literal, 12
immutable sequences, 19
interpolated literal, 12

item, 73

Wik, 73, 74
string literal, 10
strong reference ([EI&E) , 143
subclassing

immutable types,25
subscription, 19, 20, 73

assignment, 87
subtraction, 77
suite, 97
syntax, 4
sys

#4H, 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 F##) ,143
text file (XFEMHE) ,143
throw () (coroutine b7 i%), 43
throw () (generator ¥y i%), 70
token, 5

trace
stack, 24
traceback
M1, 24, 90, 100
trailing
comma, 83
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triple-quoted string (=3 3EF &) , 143

triple—-quoted string, 10
True, 19
try
R =, 24, 99
tuple
empty, 19, 66
singleton, 19
M, 19, 73,74, 83
type, 18
data, 18
hierarchy, 18
immutable data, 66
Bz &K, 17,33
type alias (BAEEF%) ,143
type hint (E[EHEF) , 143
type of an object, 17
TypeError
B4k, 76
types, internal,?23
type (R[F) ,143

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 (3 F[E4
UNIX, 117
unpacking

dictionary, 68

in function calls, 75

iterable, 83
unreachable object, 17
unrecognized escape sequence, 11
user—-defined

function, 20

function call, 75

method, 21
user—defined function
14, 20,75, 111
user—-defined method
w21
V
value

Fit) 143

default parameter, 111
value of an object, 17
ValueError

Bloh, 78
values

writing, 85
variable

free, 48
variable annotation (% #H([EFFE) ,144
[z & =X

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
virtual environment (ﬁ%%) , 144
virtual machine (%ﬁ%%&) , 144

W

walrus operator, 81
while
B =, 92,98
A
__main
array, 19
builtins, 117
dbm. gnu, 20
dbm . ndbm, 20
io,23
sys, 100, 117
Windows, 117
with
AR, 41, 101
writing
values, 85

,48, 117
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X

xXor
bitwise, 78

Y

yield
examples, 70
expression, 69
W87, 69
PRt %X, 90

Z

Zen of Python (Python zZ[F]) , 144
ZeroDivisionError

Hsh, 77
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