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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
VAT IXAER % BB SCRINS T8 AR UL SE 5 B, (B AT AE S a— L8 S, Pk, WARARERH
KR HARSEARIX A SCRSAE Python BB SCHl—ild, WA INTE AFTHEN, Shs ERAIMSTE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA )

1EME 5 27% SR LIS 2 9 SE LA R R S R - FLARSEBUnT e A Aol as, 0 ] — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31)" 42 i Hl i) Python SEBL (R T HAt— LS FL 147
HAAESEIN), AR A AT 3%, Rl S B S B BRI B, RS K
PRI SCHN IS 2o Bk R — LU iRy SR

& Fh Python SEELFRA A —LE N EANFRMERIBLLR . A CAY SO AT 2 L library-index 25|, DR BB M
SAERHE e, AR EAT R AR A B A SR

1.1 HithseZ)

HIRE J5 Python SEBLZEAR ZAG BN 5 Z A 0GHL, H oA — L8 H A S B R G TR PR BB RS |
IR

R S B A
CPython XJ2 5 it tH B FFLE4ED Y Python SCBL, DA CIEEMG . Bridif s hd BAE LS is -

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

Python for NET [SZPISCFR b {# A T CPython SE8, {H)2J& T .NET $65 W 3 Hal PAS| ANET 28,
BRAiE & Brian Lloyd. A2 T f#iF4% n] 5[ Python for NET 71,

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

PyPy An implementation of Python written completely in Python. It supports several advanced features not found
in other implementations like stackless support and a Just in Time compiler. One of the goals of the project is



https://www.jython.org/
https://pythonnet.github.io/
https://ironpython.net/
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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 X LU S R T REAE ST TS5 1L S5 SO PN HA G e 5, B025 A T I ARIHE Python ST
IR E R S BN EIL IS0, DR E IR IEAE (T X A~ S8 A MR LE AR5 28 1 R AR 7Y

1.2 ¥riE
AR AT 430 R P 2 WY BNF IEEARTE . 1A R o SURE:

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

name
lc_letter

B—ITFIR8 name &2 1c_letter ZJGIRENHEZA 1c_letter fITRZ., T 1lc_letter N E{ TR
A ra' B 'z FRF. (CEBR EAEARSCRY IR 2R BRIk fE SCIRERNEE RN B S K. )

BRI K22 PR (R E LA AR I L = o=o B2 (1) BT R AT, &R AR
I R R R IR . BT () FoRHl — T F R Z IESL, KM, IS (+) Fon—REEZ R
HA, M E SRR (1 1) R MR —R (SE U, X WA k). * Al + B4
PRG0S e B, RS AT 4. PR T IEA S ET S N . SRIE SR T 2 REAT.
FHMGEFA—AT, A VSRR AT RES DAL T N 21T

FEVATEE SO (A Bk~ ), s BOMI TN 2E: = A JUS 0 I A AT IR RS E (M)
DXCTEJFE R A AT T B ASCIL P4 . ARTR S (<. . . >) A A2t T B S5 i AR TR Sl
BT ATE AL B AU I 42 1 P4 1R

SIRFT AR DT SO LA, (H R AR SO AR SCRAFAEROR XA JaA E SV T AR
B AT, AR SO T Bk A BT AL B TE AR . A6 — 379 (AT H AT BNF
AR TANEAE S0 AR JE HZE T e i A 3
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CHAPTER 2

RS

Python /71 A AT &5 BEHL, S ASENTER 002 390k 547 S LE N AR, AFE NGRS
PHIFEAT -

Python 52U R 7 SCA 5% A Unicode RS x5 g s B 48 € 5 SCAR 0 gmts, BRIACH UTE-8, L
PEP 3120, JF XA BEMITIN, fiil & SyntaxError,

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

2.1.1 BT

NEWLINE JEFF 3R G U2 3T . IBR AN GERE I B AT 5, BRARA)R SR NEWLINE - (i, &6
WA ZAT TR o R SR AT, — DB A 2 AT BT

2.1.2 Y817

YA — POV FAF, ATV Z R P SCUFFI A H Al AR AR HEF- 5474 1741 - Unix ASCIT
FA5LE (¥47). Windows ASCII 45541 CR LF  ([alZE4:47) . 5= Macintosh ASCII 4% CR  ([H]
%) NEEWATE, XA ENEH . AR DA ER LY PR TR B 2 1R 4F

A Py)thon i, & A Python AP FJEAL A7 H3 G C ARMEMI B4 TAF (\n, 3R ASCIL 54§ LF, 17
ZIIXEPR



https://peps.python.org/pep-3120/
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213 &

EREAIS (#) J13k, EYEATRREIL. EE, S ARTFAT R FHE. FRIENHEAToHN,
I, FERACRBEATER . VAR

2.1.4 xS F=EA

Python JHIA2E — o 58 —ATRYHREICHCIE WAL coding [=: 1 \s* ([-\w.]+) B}, HHBESYPUIESR

Ay R X AR EE — 88 T IR SR gift . SRRl S —17, 7E28 AT, B —47
WL R R i AR e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

BB RAR, BRIAG TS UTE-8. A, AR SCPFR 551 UTE-8 “FHF AR (b \xef\xbb\
xbf"), SIS UTF-8 (iX/2 Microsoft ¥ notepad SFAK {3510 .

USRS T g s, g A% S 2 FRas 2 Python IR (2 0L standard-encodings). #ftg X x
BOUT A IR, BT E, R RAR AT,

2.1.5 RABHET

PIAS B CA_ B BRAT o] SR (\) DR — V54T, AUWANTR : DAATE T AFER B RE N Y St
FLEh RS, WBATR-S T AP N2 T, FEMER SORATL S5 A T4 . Bl

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

PARCRIALZE R EOAT, AREMIERE: ML M AREPHEER . B8 FmEsr, KBHIAREPHEIRAT
(a0, B A mEsh, AREHRRALILIRAF D) Z P BAT) o OB BETE AT Y745 A3 5 T
B A AR B R AR .

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

WSt AF P AR RS TIOR8 AR ST, B B2 A NEWLINE 7%
P, RIS BT (RS0, (R SRR,

6 Chapter 2. a5 47
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21.7 AT

RS, BT #0045 . R AT 2920 (RIS NEWLINE JEAF) o A H B A TG
A, 23 EATROAR Ry AT REDR BRI - SRAK - T EPE3E (REPL) AYRARSCHr sUMAR ] . ARt BAR
R, sEarHrRET (AESHEEERESR ) HaRST R AG1ER .

2.1.8 4gi#

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

HIRSF (AR ) B — 2\, gl il BA02 /A A5EL (55 Unix (REINPREE—20) . o
M EZ FAFRI A B E T AT Z R . Gt RE F AR LI T 2478 | R Z A 25
FRFERAE T ik 2K

TSR A R RAFR S A AR g ), S A S IR 5, = A AR — B0k S 8O BB IE 5 R 5]
AR, MImfitk TabError,

B AR TEG . KTk UNIX P& SCAR a4 A B R bE 8 2078 JE SO iR R A S48 17
TAMBTERE, AEFEA s B R G ERRgE i E

TP SRR, gt BRF 2 W20 LT W AP AEA T 1 25 AT P H A 7 B RCR A e  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ L INDENT Al DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—NZME, RBEASWEER. HARNZFEMIR B TS .
BT R T4 2P SR TAT IR . WA SE, WAL, QAR T2, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S 2 EREEY —: T e TiZZH
A BUEAS B b, R — e A —> DEDENT JEfF. SCHERE, P HEIamE R T2
BUEE B —1~ DEDENT 47

NHIH) Python AT 4E 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

(SEbs b, MRS T AT =80 ARG — DRI TAE T & R - return r AT
UNIWINGER OO i)
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2.1.9 EHFENZEEFH

BRARTER AT SR B AT IR N, ZSARAE . HIRAT . 052 AT T DAG R TEAT . AR AT
AR RIIEAT, SREM A4 0 (B, ab 2— AT, ab WEZ2PIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4}, it #RiR4F. *4EF . F@E. E54. 2 BFSEA. A%
(FRRMATLARAFRAN) ARIEAF, WHTREST. FE SR, NAZRL, SRR ERKNFER
HIRAEIEAT

2.3 FRIRFHIXEF

RV (BFKh B4R) B SR
Python R4 AL Unicode FRMEREE UAX-31, IFMLA T F 30 AU 51680 B PEP 3131 .

5 Python 2.x —#, FE ASCIJE[H [ (U+0001..U+007F), HARARRFFFATHN: KNG FHE A % 2. T
g By o =9, HARUETI L.

Python 3.0 5| AT ASCH Z AN L F4F (1525 PEP 3131), X245 0 2f# fl unicodedata itk
H ) Unicode S 447U 3 IUAR

PRIRAF I B R, HX KNG .

identifier = xid_start xid_continue*
id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo,
id_continue = <all characters in id_start, plus characters in the categories Mn,

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

_b3& Unicode ZE511R5 11 &
* Lu- K558
. LI~ NEFA
o Lt-JiH KGR
o Lm- iR
* Lo - At 7 Hf
. NI- TR
* Mn - JE=HARA
- M- &2 AR
* Nd - 3SR
o Pe- BHRR
o Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
e Other_ID_Continue - [5)_I
TERERTI , BT bR AT WA A TR X NFKC; B A i LU BT 2 26T NFKC,

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

8 Chapter 2. a5 47

"id_start
<all characters in id_continue whose NFKC normalization is in


https://peps.python.org/pep-3131/
https://peps.python.org/pep-3131/
https://www.unicode.org/Public/15.0.0/ucd/PropList.txt
https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/15.0.0/ucd/DerivedCoreProperties.txt
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231 g5
DRI S, SRR R4, R FREAR . RIS AT 55X S 54—

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 KRBT

3.10 i Eh e

FEARAFATERE E LR SCP R . BATEFR R 3k 42 F . match, case fl _ AR RFTHER S VTl
PR R BT SCHR A S T R B TE S, (X R XA R AT E e, TN 2 TE AT B i

PERB R T, ENTREN SANILH—E M, R AR S match, case Rl _ MR RAT 45K
Y EA AU AR A -

2.3.3 {REMFRIATFS

FLARIRAFSE (BT RS ) HARRE Lo XEERMmAR A LTIk, HAFRIZE R
_* RN&Wh from module import * fTHAL
_ TEmatchiEmNHE case B, _ @— M s, BEFRRART.
M2 A, ZHAMBERS G —UCREM AR 2 & _ vt (B5 print SFNE R
AT builtins Kbk, )
;ﬂfiiﬁi&ﬁy _ e NIRRT BRI R FrK” 45H , HX) Python 78 By kil 22 Toky

i W T EREEE SR RN gettext FIHLICRY,
AU ST P e TR =

_*_ RGUENMAFR, WE R dunder” o X L6 FR d AERERS ML SC L (RARARIERE) E L. B
A RGUE LA FAH K E IR R I A5 7k 77 i 2 4% S5 FY . Python RSRHUA Hif i S 2 HRA A5
EAIEOLE, A RAGEN __x_ AFRESCR A, #RTRE S SR B S PR A iR

—_* RWRA LR KE U, WERAFRA—FMESTEXES, DA B RIRA 260 A Rt 1A
FAEARRRE . IR (BAR) .

24 FHE{E

TR RN BRI BENFRE.
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241 FHFREFHETEE
FAT R B R TR E AR

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "™ | "y" | "R" | "U" | "f" | "E"

I "fr" | "Fr" | n fR" I "FR" | "rf" | "rF" I "Rf" | "RF"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr'" o Jongstringitem* "'''"™ | '"""' Jongstringitem* '"""'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral = bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "bxr" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes RES "rr'v" longbytesitem* "'''"™ | '"""' 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>

2L 7= A AR FR I B — AN ) BR & 25 A AF AN SUIFFE stringprefix B bytesprefix 5 THI{EIT)
Hp iRz I B, JRFEAF A2t g A% X R B ok i SO s SR TR SCARIE A 28 H 2 A% X e BH D R
UTF-8; 2 0% 4 /5 7] —45,

ELHMBE - PRI 1 (AR v SO R BA5 5 (1) BONES (") SR . AR RT DA O 342k
AN S EONE SRR BT RAR N = F 715 F 4 8). BT ) FABRS T 5@ P A
SRS SBIEN n, 24 HPRLRE U (\n) 3757 477 BB ] DARIT SR A HAT Rk & U AT b T 3, Bl
WHRATRF. REFTAREFHG 5%, EHSH R LT 7 ZERG

FARFEELEMALS ' 5 "B EMMRELH bytes B, REEKH str Mseh; FH7H LAk
W ASCIL 45 FAHBIERT ST 128 W, AUHE LE.

FAFRFIFAT R IR o 8RB R T B, AT LR ALY RO, A
AT CHRAE. Rt , SIS AFER R FE L \U ' AT " \u' . 5 Python 2.x {9 J5iH unicode i H#RAFE AR,
Python 3.x A "ur' Ak,

3.3 HilTohAE: FRBIAT AR ro WIS, 2 Tor 1 A,

3.3 BiRLTIAE: SO unicode S (u'value') HEICAY, &1L Python 2. Al 3.x JFAT AL A 43 T
fE. I PEP 414,

BN £ B R AR SR F AT AR F A S a6 W5 e B, AR
o' B ut M, B, WA SRR TR, (ERRE G A AR S

B S FREA A S RS TGS (BRERE), BT e eny, T2 TFmEny, Rk
MHEAES . (73187 BRI AT, TR, WA )

AIRAREE 't SR RIS, SRR R, B UFSIARL C AR B AT R
[ ST
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2YFY | &' it
\<newline> | ZH% [ BRI 51 T4F Q)
\\ RAHT (\)

\! Hyls (1)

\" Wil (")

\a ASCII 7% (BEL)

\b ASCII i E#4F (BS)

\f ASCI #7145 (FF)

\n ASCIH Hif 745 (LF)

\r ASCII [ %45 (CR)

\t ASCII 7K #2247 (TAB)

\v ASCH #F H H1 4 (VT)

\ooo J\FEFIEL 000 F4F (2,4)
\xhh iR hh AT (3.4)

TR T HI{E & I 75

BXF5 2B i
\N{name} Unicode (g% H 4 4 name 745 | (5)
\UxXXxX 16 (377 FEHIE oo 5507 1) FA4F (6)
\Uxxxxxxxx | 327 16 SEHIE xooooox B IF45F | ()

YRR

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

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

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

The same result can be achieved using friple-quoted strings, or parentheses and string literal concatenation.
(2) 5 ChpifE—5L, #2mz = A/

TE 3.11 WUHE B Octal escapes with value larger than 00377 produce a DeprecationWarning. Ina
future Python version they will be a SyntaxWarning and eventually a SyntaxError.

3) 5 CHRUERR, DA+ IEHIECE

@) F9 FEF, N BEREA SRR S VAR B R AT F4 ST, X
UL SCR LAY B AT 434 Unicode P4 -

(5) £ 3.3 BEHC: A TR 5HI4 " 1308
(6) WA 4 A7 o
(7) FIRALRE Unicode FAF. AN 8 A7 b il % .

5 CHRUEART], ToykiR s SUFSTEFAF e BUEAER R, R, 44
XARAEH WA SUTFIE, HR e R g R iR B R )
T A SO 9 & T Ik R e e ¥ 31 .
TE 3.6 MU ek JoyA RN U fill & DeprecationWarning. KK Python 47 HCKF
UONf R SyntaxWarning, mASUWCNMA SyntaxError,
ROEAE R dn A TEE T, 51T DA SORHTES S, (BB AR A R 45 8L Bilan e\ 2 A~
TR A AR I ARG S5 o\ " MR RA AR FEE (JFR AR tAREA
AHA PG R) . THE, RSB FEMETAEAN R4 B (BT &5 X HGEHE5). B8
B, BRI THE I E TR A4, T R R LT

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

T RARG R AT, (P, XAy
R, AEFIHIEN, PR E

24. FEE 11
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242 FHRFHEHESH

PAZE EAF 3 B ) 22 AR AT P R TR, PTG S ARE, S5 T 8. L, "hello”
'world' ST "helloworld". BLINAEARTEZIAML, BIIIFRFATH S HZ MBAT, BTN
AR B AT I IR,

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

)

R, BCIHREAEARRIZE L, A S, fsfThy, G PR RAA A+ s8AF. ih%
R, FHEEGIFT AN ARG S X (RRIRNER S =51 57458, T
FFER P IRME ] DA S AP A B P IR A

243 HAFHRFEHE

3.6 FIRIE.
WX A % F @SR fotring BAFET ' £
BIDA () ARIERIFIAR. JLATFAFR T E (A
AT I R N BT, T, ST
TR AT AT -

F' ORI AR P XA P AR T S B ey B
i, AR TR I E N A IS TR Y 2k

H
TR —E, FSUFPI Mgy, WmE, M

]
2,

a;
v
if

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

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

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

format_spec
literal_char

MAEFES {0 80 )y WO BRAESES, FEE SN TR AR P AL B . BB {0 ARl
LA Python XA TT MR 7 BL. AERAA G MSETS =", AR, FIRHE R FRA S04 KA,
R (HTHI) . BRI " ARSI B BT AER S '« JEH AR ey . BB
PAGETESRRS ' 1 WS R

A FAFR P AT, FAsN AL A5 T 15 ML Python FGRFEA —FE, (HLA —LEAR[H] 11
J7 o ARV 2ERIE Tambda MIR(EZGRI < = TR 2 G- hRE ;s Bl A &4 T
(B, =515 7458d), EARRRMETER; ERFRRFEEERN, ANERHRE, e
ESLE WP

1 3.7 BOE M Python 3.7 VAT, P NSEElR IS, A ARVFEAR U A8 P EE AP awaic Rk
X GW&Fasyne for TRIKMHERA.

LRSS = 0, AR IOR, = RIS SR DA A A
WG, J= RS, WSRO, = B Fk Y repr O . JiE THRRR, K
IR str O, BRAESWI TH3TR o

3.8 BiCfE: 5 ="

1808 TRARRTIy, FRRAORMEM AR e, P, Fipr s A str O FaoR{EER,
"1r' J{H repr (), "!'a' W ascii ().

B AR AL format O PR AR UL AT A SRR U A1) __format_ () J7ik.
BARVEIRF, WA TR RE, RSP R R A H AL

Top-level format specifiers may include nested replacement fields. These nested fields may include their own con-

version fields and format specifiers, but may not include more deeply nested replacement fields. The format specifier
mini-language is the same as that used by the st r. format () method.

(literal_char | NULL | replacement_field)™*
<any code point except "{", "}" or NULL>
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AP AP FIE T CADEE (B2 — R 7 BONREYR 7 B 2 PRI fE .
AP 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 PR FIENTTRE—E, Br B P AR SN2 P A A I E R 5 e 5

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

A FGR X PAREA SRHAL, W 244

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

S SRR SCROMEL, 0 Bl AL

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

IR 5 ik, AU A | i {E A BE AR SO 75

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

>>> foo. doc_ is None
True

Z 4 PEP 498, TRUFAFER A EM RS, ARG PR PLHIMI KN str. format () .
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244 HEFEE

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

24.5 BHFEE

RS ELIRVE R SCANTR

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

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

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

nonzerodigit = mrLLLmon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB AR KB R BT, BE—EORE] i m] AT

HERMERS, SZMFHEETHTNRIZ. TRHLREN T8y, ik ES . FTRILTERTZ

], WAr7E 0x SRS .

ﬁ%"%ﬁ%T 0 ASh, HHERIECTF RIS A VA % . LA Python 3.0 U2 BB I #Y C £/ \BE K] 51
RiF.

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JOE R E SHRE T HIES, N RIZL D487

24.6 FR¥FEE
AR T I ST

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

fraction = "." digitpart

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

YERL, MRATIN, REONHREGH Y BLDA 10 S5 EEL. Blhn, 077010 RATAN, FORMEUES 77e10 MFH .
T RUBCT TR ELY) SRS BB e T B S BT TR SR N IR A R

FF P E R BN -

3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

£ 3.6 CHE L BLEL SCRAEFI{E S, T2 41805
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247 EHF@E(E
HE R TR AT

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

BT E AR SRR 0.0 B . EEH-— SR, BIMBEEEM R .. BI85 AN AR
SR, WIFFRINF S8, Bl (3+473) o BECFHEERGIWE

3.1473 10.3 103 .0017 1e1007 3.14e-103 3.14_15_937
J J J J J J J

2.5 ZEFF

BRI PR

+ - * *x / // % @
<< >> & | ~ ~ =

< > <= >= == 1=

2.6 5yFRTE

DA R TR TP 4 WA

( ) [ ] { }

I4 I = —>

+= -= *= /= //= %= e=

&= | = ~= >>= <<= * A=

AT U TR BRI (. =AM AR AT, DI 5 REARREAE,
PSR, L DTS

PATR ASCIL FAF HA IR S L, XA Hrdefy 28 50

’v n # \

PATR ASCI 45 A I T Python. fEF4F P I EBTEREIME I, 1 ELEA A, -

’ $ ?

&

25. ZEH 15
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R R

31 MR, EHS5ARE

*F % J2 Python HFOXHUEAYIME . Python e o i BTy KRl i lo RO G 10) K R ARFRH . (IRl
BCEUL, I RS AT B, RSA SR X RN )

BAXEIARHIRRS . REUAE. —DURYEES, BRARRT AN AR AR H AT
RIS RAENAT R AL . 1 " 34T R] DAL A X R R S R AR id () R EREIR [l — R
FHAR SRR

CPython implementation detail: ¥ CPython H, id(x) LRI x BN TERHIE .

XA I IEI R TE RS G SCRFERAE (B X GO2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGE CRRAGERXG). ST, —IXR ZRERAN
AL o

A LRGN AL DAMCAS . A T AR AS RS RAEARN =T A %5 AN ] ABCAR R0 RLBERR A 7R o 2 A%
Foo (ARG RURA EX AT RG], H)aE WESCER, ArEEbBSUE; HE2X
B IETAAENSR, FAE &I RERAN BRI, AT 4% 45 [ T A BER
AR, Sbr SRR ) — RG] A i HEE R E /Y s BN, BeE . PR AT AN AT AR
1 UL AN S F 2 ] A2 1Y

MR B AIEE IR, MICIETT RN EATA] RE S B IR mic.  Feifr By S B HEIR 3%
[ S B e A 2 W AL A - ey S BRI Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython implementation detail: CPython H i i Jil 7 A7 (AT %) IR AS K BRIl i 5 | T E0T &,
DAER AT 5 ) 7 B SO AR AR AY A RIE I S ERA5 Y BLR . #5&F gc B SC
BT a4 S ARSI A WA e fE . A SRS A R AT 7=, CPython A 7 2t i Ak
AR o ANBMHAS 5 A G 57 B2 SERL] (I DAPRRY: 24 B e S e 5 A S ) o

VER B S B BR R SO K ) B8 T RE 4 IR RN DL T 2 Bl Il W r X R AR S AT . b BETE R
Wt ry..except’ iR H AT BEL X RARFFAAE o

BT G SN AN SEIRA SR, BIANFT S B . 24X Gl 1 A A [ s R S YR L N %
SR, (Al TR O AR A, XX SRR it T I A R AN S R A, Gl —
close () Kk, smAMELERRF P BN SR . try .. finally WEAAI with {EAHRAL T P17
BEAR AR B 5 K.

" l%%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p it 7
G

17
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BTG AL B HABXT RIS BTN &% . APl TAITH . FIEMFIME, X85 EA
PR Tr. FEZECE T, JMIRIE—DEROER, OISR EN A 2K
B2, UHRATRIE DB AR, WAGEEEZEEHN RN SRS . Fit, R R AR
(BanTedl) A E X — A AT R INE H,  )243% R 28 X G v AR 2R g (A s .

RS R AT AW LE A B . B 2S5 0 BB AR L2 80 X An4Ek
A, S5 HEA B SEPR AR A A 2R BRI BUE AT — B X405, TR Rl AR 2R AR X
AR BllFEa = 1; b = 12ZJ5, a flb ATRESWTREAN S8 M —ME R —XT 4, X Bk
FHEMASEH, HRAECc = [1; d = [1 2, c M IdBHESRmPNAR. SBhpgfdssE. (5
Hc=d= []NWE2RFR—DXEEMEL c F1d. )

3.2 IRERBEREH

PATF 2 Python WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,
ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E
AP A A o A R AR Y

PAURER A KBRS Rk RS 3R Bl . X S JE AR B S p R T s E .
IR E AER A T BE ST

None AU —FIR(E . 22— DHAABLER FEMXR . HOXTRE TN EA PR None P71 TEVFZIE DL
NEBRIIR S, BlAnR R R [FHE ) R ECRF R[] Noneo & RYZHHE K -

NotImplemented It 28 78 HUf — fp (. 2 — S HL A A 00 B 0 5. MRS S0l od N B4 A
Not Implemented Vi, KU J5 &M & HR Iy vk U0 oR 52 B 2 18 S A7 47 1) 3 3 W 3 [m]
(H. (RS SR R Az AT AR S 2 S s s AR PR A ) BN B 1 AR (E

1% 2 I, implementing-the-arithmetic-operations .,

TE 3.9 MRE MG VE A RE SRR Not Implemented B4 % . BRT HEI SR MEME, H
Ki[A B} &% ) DeprecationWarning. ‘BE¥HHEAR R Python A H15| % TypeError.

Ellipsis 282 LA —FBUE. 2P EAMAER A L. b gEsd ZmE ... SN BERK
Ellipsis {jjli. EREHMENE.

numbers .Number WX GHEFEAEMECE, HSBIENERZ BB AN E R R P E5 5.
BN G RATTAE); — HA @A P A . Python Hr R 24 SR B w B g, H
WAZ FRF AN BT 2R i

BF R TR, h__repr () FMl__str_ () Filt, HAAFREEM:
s ENVRARIET I, SPEAENIMER, $Fom ERA R ERNR .
o FRIBRSAERTBERYNE L0 TR 10 HEH]
s TERIE, BR/NERETTREAAER AN Z AL, AL R
« KEME, BR/MIGUSETTREFEN AT, AR,
o IEGCS IUE SR N E 2R
Python [X7pBEHH. 7 i BEORISL 2
numbers . Integral MR RINEATRBEEGHIN R (EFHIEHM LD,
RETUBORT A0 73 A PRS2

B (int) IR FAETE I/ NECT, (2 RT 0] B A (BB RN . (e HA
EIZH PSRN, R A 2 MBS EOR , BRRGRAT SO0 A i 23
fir

Ai/RMY (bool) XIS FEIRILIRAE False Fl True, U3 False fil True [EHAP AR IEME
TR R o AR RAUZ R TRA, P R(EAES R G AT 73 BISEABL T4 fE O
L, BUAME LA AR AT A I 70 AR [ FAF R "False" B "True™,

TR R H B2 1R B 0708 B AL S M A 12 I e £ BB AR o
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numbers.Real (float) X5 RIRMLAFH AN FEIF K. HoArz 32 i BUE G B A s B A
R Z BTS2 LR 44 (DA C BX Java SEE). Python AN SZHRFHURS VR S8 HEH S
B EE 2 T AL FRLER AT AT AE , EK ST A F7E Python HH (5 F X6 5 B4 FF 4 2Fe i A ik
AEIE, BB A S I RE S RO ARG S A A

numbers . Complex (complex) M4 bh—AFHLARAL I SUR I I AR R S . 47 IR
SR SUUREICRIREAR. — SO = By S HRIE RSB R = . real fll . imag
HARIL
B e 7R DA SR 3 (0 AT P BB Len () T[] — AR % FBCR
Y AFEBKIER n B, FEREEHT O, 1, vl 79 a b9 E 1 T a 1] J6H.

AR SRR A alie 3] EFRGISHN KT SKH, i <=k <j. BAEREAN, FAMY R
M E RSB RS B RT A 0 TFf .

A LFINE SR A 5 A step” RS P RUIA™ ali: k] W a PERIISH x WA &H,

x =1 + n*k,n>=0Hi<=x<j,
JE A AT AR PRI A AR P DA 43

ARIENFE AT AS PSR G — AR RE A . (SR RS HAL R 5, H
R R A R W] AR 5 R, — AR AR G T AT U N R AR BRI Y . )

PATR 2B T Al 2R R 42

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

Jedl — I H T AR AL Python X4 . 3 e DA 4% H I CAL ihig 57 R &
KA HA A2 HBCd ¢ BUcd)) il ik U5 — 2 R M (—4
RIRXAGARERE N, ROREES 2R E R0 4. —aocdin] il —
Xf AR S B 4 B

TN RN EAT AR . KNSR EE R 8 T, PAUETER 0<=x<
256 MEEE RN . FHRFEE (Bl b abe) M ER bytes () Hk g vl g &4
BN G . FATHEXZIE T DA decode () YEMBRIS A TFLFE

W@l?ﬁ'] A AR R AAE R B S AT s . N ARAIY) R bR T AR (E A de 1 (R BRI H

A

H B WA P AR 0] A% 41 2 2

B HFP R4 H T PARAE R Python X142 . 1|3 H #5536 I 252 B 2Rk =
Fa RS, GEREBIEK BN 0 3 1 HIF R ToTs (8 AR . )

FHBAl NS E T AR . nTDGE S N E ) bytearray () ME#SRAE. BT
Je AR (PRI AN AT G A 1), 8 LA TR 1 B B R A 382 T RN Tl B SR T A2 1Y
bytes X%H—.

Vi array 34 T —AEUIMNA AR P IR BRG], collections FEHLULE AL,
BERR WG FE R AEE HATANR AN TLF BABRINESG. HILEMNAGEED TRk ER
5l EHREATTHHER, WA HNEEE len () BEESGFHZEE E£65 WH AL R PSE
R, KRRV EZI, DA, I ZERINTRESREREE .
XA IO TR A A A8 B0 5 7 S B R . 3 B B 2R G 1 3 B EL RO G S
PN BCFAISE (B 2 f0 1. 0), WIFE—HEAF Hgga s Hdh—1,
H HiAG Wi ) A S A 2 AL
B W RFRAES. BT ESNEN set () WrEgsfE, H HAE 2 f5el Al v
PEATIEM, Bl add () .

3.2. FERBEREN 19
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HEEA WG FR AT ARG . BN N ER frozenset () MiEZRA)E . BT frozenset
K5 RNAIAE Hhashable, &0 AR FAE S — MEA TR BHZ T HLAGHE

Mgt SIS LR AT ERGIEG RGN R EG. @ M a (k] ATFEBE a PeFERTh k

A s KT DAE R, T fi W s cle 1 EE FL i, AR Len () ATIERL—4>

I 1 2

I LA — R L

I AR SR HULTE R RS AR R . RATER R L 7591
RIS, (T A AT RO, SOOI i 5 S
AR A (EDVBS S . 00 30 F I A T ERCHUIN: A0
I (T 2 L 0) ME AT ADR FRES W3R H
FIL ORI, SRR A LT RO 7 I RV 2. BB AT
(RSB IEIE , LRSI 5 TR A 2 FER I B A FE T 22 (R 0 B
5.
FIRAERY: EATTE )RR (BT R ).
7 JEBEk dom . ndlbm il dbm. gnu FUET SNBSS, collections BB
.

TE 3.7 CE B 7E Python 3.6 iU 2 il “FMA SR BB AT . £ CPython 3.6 HHE AT S
B, FLSCTE 2 IR 2 A — S B I AR 5 T S R

AP SRR RT AR T oK BRI B (S LR A /)

JPoE SCe B P SCRR RO Gl ad s BOE SORBIEE (B W3 202 S /A o BRI P
—ABHONE, K& H NS R EUTE LS5 R

TR R

B B

__doc__ R B SCRY A5, AWK None; ASwi FR400K. | ]5

__name__ ZRE AR D]

__gqualname___ LR qualified name. =
3.3 Bl ife.

__module_ ZRET BRI PR, A WA None, nj5

__defaults__ B BIMEN S BN SEUEA S e, e | a5
SEEABIAMENA None.,

__code___ Y LI B NI E DES]

__globals__ MAFHOZ R & S i 5 - R @ | Hak
)4 JRfin s 25 1) .

__dict__ fir 44 25 ) S Re ) R B M n]5

__closure__ None st EiZ s 8] SR S0E W ochiocdl. A% | Hik
cell_contents MR ILT.

__annotations__ | WEFESIRENTH. FHNEREIESH, MURERT | /5
"return' W2 HTIRBMERYE . A A0 H i@t
WL 5 E, 1527 annotations-howto,

__kwdefaults__ | V& KETFSHENAER T M. ]

K IARA Writable” {1 JE M A AR 262

PR RO AR SRR ORI B B R A, BN mT AR e 2 R M I e et . B IR ALY
PR SRR B R B . 2T S AT KILLFHR P LR B . KRR TR I
XFNERBE M.

HITH G AA cell_contents @Mk, X AT AR KB B HLITHIE

A XK RECE AESME BT DAL X S i 3G 2 00 SO IR B AR . cell 287
A PATE types B

20
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JeBiliik SLPIFENTEEEAE . FEEBIREAT RTINS R GEF € SCREO -

PRk L@t _ self HRLBINIRAL, _ func_ NERENIS; __doc_ NHIEN
A% (5 _ _func__._ doc_ YEHAHED; __name_ NHFELFR(H __func__._ _name_
YERAAIED; __module_ A ¥ERTEALELZFR, A WA None,

D7 VEIE SCRPRI (HRBEBLED T2 BN R R EUR 1 -

FPE SO IER SRR — 2 JE MR e 8 (] el % 2R — L), WRi%m
P E SRRSO G2 s ST IR G2 o

2t i AT BIPREL > i P SRR Bt 52 iy 75 AR — N SL BT iR e, FESLBIRS LY
_gelf_ JRIERIAZSEB], I 2IETENR . EHTEITIERN __func__ JEMERLZFRY
BREO 4

21 ARSI — T IEN G T B — AL BIR G, LBIXTRAY __self
JEMAZIAL, M func_ JEMENZETT RN R T Z R AR .

WAL T YR R T, SR R BN Z R (__func_ ), HRFREHBI (__self )
BASEIN LI K. B0, Y4 c2—MIET £0 REGE X3, 1 x 52 C — L,
WM <. £(1) SERTHH C.£(x, 1),

W AN TR G R AN, ARAEAE __self_ WY S S2hR e
RZEAY, WL RIHH <. £(1) i c. £ (1) #BERTHA £(C, 1), H £ XM
SN

T R BRSO 5 B 5L iE R R S e A — IR M SE B UR PERT &2 o AERSE BT,
—FE A T R R B IRE S — A A B 2 A AR B . I R X R AR
WRAETH P& SR HAb T E XIS (CASITA A o] P8 B X 5) FEBORIURER A 2 R A AR
oo WA AT A RN — BB R P RO S Wil 4 5 71 s
KRR AR AL S iR EE K@ A & & .

MR SR — M vield i) (W yield i% 5] F35) AUBREEOT VERAR N £ R 28 3 4. X R R
BAEH I, 2R 0] AT T R B AR W iterator X452 FHZIECART) iterator.
__next__ () FERFEOXAEE— EaiT8 B yield A4t ME. 24X Rk
frreturn {EAEE IR R EAR B, $5] %k stopIteration I Hizk R 28052507
R FEEERI AR .

PR B Efasyne def R B BREET VAR P2 Sdc. SRR B ECTE R T I ik
[B]—A~coroutine X454 . ‘BAIRER & await KKK A fkasync with fMlasync for ifih]. HE
EE YRGS S5 S T

SRR B il asyne der RESOFMER T vield AN REE T ERFRA 555 £ R %S &
o XFERRBAEWE B, B [ —ASasynchronous iterator 314, %X H [ {fEasync for
) R SR T R AR
WHR L EREWaiterator. _anext_ Jy{ERFREl—A~awaitable, WRTGXTEQEERERT
PATHEM H vield P A—"MEH. SR TR W return IHA)SRECK B, FFa51k
StopAsyncIteration i F BBk e 2 A2 AR HEGHIARRE .

W HRE N ERECT SR ENT C BB SNER N . N E BRBUN B T3 len () Mlmath.sin ()
(math 22— PR BB, BRSSO EE AN C mEhE. Bk L E vk
_ doc__ SRR SR TATE, WK A WA None; __name_ ZREZHR; __self
WE N None (B F—4H); _module_ @B MFR, WHREA N K None,

WE i LRl 2 N E R B 7 —FER, RORE IR EE T —ME A C BB R AE M
KWFINSE . WEBTER T2 alist.append (), HH alist J—F) XSS 72
B ERRI RSB E _ self_ AWl alist FEERICHIN S .

B SRS . XX GE R AR H JEpng <), (HRMAAFEER_ new_ ()
FARRIE S E S L34 __new_ (), I HAEEFEBOT, WGy init ()
SEWIUEALET RS2, to initialize the new instance.

PRl AT RSB v DB AR T g e L call () JrEAS BT IR XS .

B i 2 Python I EARHAL BRI, M5 N F % Q8, Himport iAKW, S35 @S
importlib.import_module () FIPNEN __import__ () SFMRHCEMM . SR AT
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JEES AT ) . JBES |
BEAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

JEHTRES BBt 2SR, fliim.x = 1SR T m.__dict__ ["x"] = 1.
wiseE X (WE)
__name__ BIRYLIR.
_ B SCREEAF R, WRASE] A None.

__file_  WINEEIHETNT N SOOI BEARAFR, AR E M SCHmEniE . xRk
BRSOk UL rile  JEPEVTRERZBLRNY, BlUnplE S 2 RS ) C i,
XTI B IR Y RO UL, B R I S B AR 24 PR

__annotations__ f S 7EBIHAEMAT I RIILEM T 452 WM. HXMAEH
__annotations__ HJEfESLE, 12 annotations-howto,

PRI A BRI __dict_ NPATHL SR R BLE 4 25 1] o

CPython implementation detail: {jF CPython } IE*;'@}%%J}EE’J BT, AR B AR Y duk AR 2 il
FropiE R, BRI E5 o AR I A, AT A % B AR R HOIR S DA B A
P

FiE LI G X P e 2 — sl i 28 SOR B (B W58 2 5L —79), A A il ad — A~

PGSBS fir 44 A5 R . RIE MG 2l i A 4, Bl c.x SFEih C.

_dict__ ["x"] (R AAAE ST DA e i Hofth g O @ e n =0 . MRAEH P R BHEAY R
P TR, A%ﬁif FAR P XFERAERMIHA C3 HEMTy, BIEAEAE #ia e 4k g
¥ BIA 22 25 R B ARTE B — AN L RIA S W RE AR IE A 4T A . 78 3¢ Python fifi A9 C3 MRO A1
TAEFEA 2.3 I SCRY hitps://www.python.org/download/releases/2.3/mro/.

B ARBIET N BRBEEA R ©) K7 —DRIFEXGT, EXRFFAN A __self  w/IA
CHYSEBITIEN R o MHL7 A — D FETEX RN, BRI LIS T X R B R
MM __dict_ Frl s WAERLMSMRBUS MR AL G S/ a4 5 .

FIEMEBE SRR T, HAS TR,
FRt g R (W 30 A A — AL (1R 30).
RN
__ B,

__module_ FiF LT FR.

_dict__ fEEMH AT,

__bases__ fEFEEHICH, HENIHEREZLESF BB EHT .

_ RSO TR, SRR WK None.

__annotations__ W & HEREHIATHE W ENT 2472 F MM, F XM H
__annotations__ WAL, %217 annotations-howto,

Regelol RSB LR GOk (W 130) AL B A7 St G S B i 57 i 44

Z3 6], JEVES D S e e e e b A e . 2 RAEH R BN @, 1SS R 2 i Z JE P
SMEAER B . WREBW BN P B2 CRETS, Bl Sy 3t
%, H_ self  JEYEENZSLH]. S ERIEXN R WL 20 B30 <287 N BT
A b 308 3 288 S8 A AR BB 7 28 S I 14 7 A B ) 52 I 8 25 VT, SRR 1Y S v T RE S S bR
TEHCESRI) __dict_ HXTEARR . (RRRFIZREM:, MATRERRAE_ getattr ()
Tk, S O R A AR K

JoE e R o 2 SR S 0 1 7 i, (LR TR R . WSRKR R setattr ()
B delattr () J5ik, JURFIR 20T VR0 AN T B SR S I 0 7 i

IR RSB B A FE LSk A AR v, SRR AN AT . PP, & 4ok 7 ik 64k —
FRRENE: __dict_ HEMSML _ class_ HSEBIXTMEZE.
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VO W3R (SR LX) file object Fon—ANFT RIS A ZFPE T 0] R B8 SCXT 4 open ()
NE KL, DA os.popen (), os.fdopen () Fl socket Xf& [ makefile () J5¥E GA R FEf
Sud AR T B A g At bR BB ) -

sys.stdin, sys.stdout fil sys.stderr XWX T EREASPRIERIA . i i MBS DRI AY
SRR BN ASCABITIF, HIAREANG 1o. Text TOBase IR FKFE LAY H .

PSR L oy AR 1 P T 8 T A SR B R R 20 T o AT S ST R B AR I AR 85 A 4 S
AL, N SE RS AR LA —IF 4

RS G ACHIXI SRR i F 5 49 i AT Python AR, BihRbyrecode . AURDXF G TR AN G2 1)
PRIAET o8O0 S0 50 iR R Jaid 42 (R BB IR i) g X I, miA U e AN B
T HEOASBUE S AFCT BB R AR AR RN (BT RTEs 7 I
). SERECHRAR, BN RAAAE, WAEX ARG ONg e BEE 2 A)).

Special read-only attributes: co_name gives the function name; co_qualname gives the fully qualified
function name; co_argcount is the total number of positional arguments (including positional-only
arguments and arguments with default values); co_posonlyargcount is the number of positional-
only arguments (including arguments with default values); co_kwonlyargcount is the number of
keyword-only arguments (including arguments with default values); co_nlocals is the number of local
variables used by the function (including arguments); co_varnames is a tuple containing the names of
the local variables (starting with the argument names); co_cellvars is a tuple containing the names of
local variables that are referenced by nested functions; co_freevars is a tuple containing the names of
free variables; co_code is a string representing the sequence of bytecode instructions; co_constsisa
tuple containing the literals used by the bytecode; co_names is a tuple containing the names used by the
bytecode; co_filename is the filename from which the code was compiled; co_firstlineno is
the first line number of the function; co_1notab is a string encoding the mapping from bytecode offsets
to line numbers (for details see the source code of the interpreter); co_stacksi ze is the required stack
size; co_flags is an integer encoding a number of flags for the interpreter.

AT A HT co_flags MPRGNIE L WK EEEH *arqument s IR ZAE R AR
PIEZH, W 0x04 (it WIRREM ~*keywords ifHREZATEHEN KBTS
B, W ox08 g E: WIRKEGE — M EMEE, W 0x20 (i E .

KK FERA (from _ future_  import division) Wf#if] co_flags FHIREN K
FREAACI AT S 1) i e 75 e PR (s Q2R R B 1R B s A SR PRV R R I 1 0x2000
fi; 7ESEFL Python JCAH NIFEH] 0x10 H1 0x1000 {7,

co_flags HIHAALBAR B A N FEREE I -

QR R R FR— %L, co_consts YRR 2 BREUV STRY FAFER , SRR E SO
°K None,

codeobject.co_positions ()

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

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

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

311 R fE.

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

WX WO R FR AT EAT AR BAE RIS R LR 30), S e B R Ei ek AL

FRIRI R M £_back AET—HERRWT R ME ), W2 B2 WD A None; £_code
S B BT AT AR RS X 52 £_locals i TR AR B UL £ globals M H T
Ha&JRA R, £_builtins HTFERNE (FH) ZF5; £_lasti HEAEFTES (X 2MEX 45
F TR AR I — AR5 .
Vil £_code &5 % —A #iTFf object .__getattr_, iS4 obj #l "f_code™.
BRI 5@ £_trace, QIR AN None, MEFEACHD PAT I 1R) I FH 48 2 204 04 R K0 (i
AR HD . HEAFIEE TS L — D F - XA PAE R £_trace_lines %4 False
REEH .
FARPSEIL T A il /F £_trace_opcodes B4 True SRAVFHEEAEID R F(F. HER
TR EE R | R ) S R B IR B A R O, X AT RE S S EOR & R RRERRA TN -
f_lineno MM Y HITTS - 76X B H AM— IR B R BN Bk EL 138 247 (U T RIEE
B0 . YRR AT PAIE AT B A f_lineno SEEL—A> Jump 1iy4 (BRI E R —184)),
WX 5 SR Ak
frame.clear ()
BE 3 BRZ R A 1 i A AR R 5 . i ARz R T AR, R
SHTERL. XA BB ST S ARG | (B 24 3 3k — A~ i AR L [ i 2
JE ).
AFAZ WS T IEAE AT 5] & RuntimeError,

3.4 B fE.

PR Ge IRT RFR— A TR IR IR RO S . M 5 W KA R 2 R B x4, T

AEE A types. TracebackType T HIAH: .

KT B A @ i IRt 4, A& RS AR A A TR R I I , S AEREANRIFZ Y 24 i =]
W2 BRI S o MFEA A, AR B . (S Wy &5 75,
) BERERN sys.exc_info () FrREIFAICHRSE =5, PARIHiRRFER __traceback__
LR AEE AR, HRIRE S QLRGSR GARERR: R R T3
FHAE, BWAEEN sys.last_traceback XHTEH

X5 O A XS 5, ) ER (] 9 X 5 ) ) R 3 Rk o W % AT B F2% th_next JEMERII AL
SERERTARER BF

Rk Hi g M th_frame 524 HZFIATIG to_lineno %4 K 4E R ITEMIT S
tb_lasti R A$E4 . WERRH B4 T A VAL except T4l A finally F4]) cry i
A, IS A TS R S 48 2 T e S AH LT S R A TS AN ]

Vi Wl tb_frame & 5| % — 4> ® i Ff object.__getattr_ , fff7 Z % obj H
"tb_frame",

BRI R ©b_nexct WRBBR T R4 G RO, A F
>4 None.,

TE 3.7 BCE e [0k 52 $AE AT ARE ] Python AR5 b sSefilfe, BULA SR th_next JEiE
A LABREHT

DINMGR DI W R kKR __getitem () JFiERTGE A UI Ao 300 R A W] 66 1) P4 B Y

slice () PREUCRAIE.

ORI H i@ start A RS stop N AL step N KAH: BAHIA IS A None, X4k
JEME AT AT R R,

DERIESE SN
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slice.indices (self, length)

W7V 52— A BB H length FATEAETI R X G I F] length 15 7€ K EERY 2% H P51 )
I R RH AR SR T H A o R [ S = AR BRI e 3k 25003 31 U 11
start F1 stop Z5 15 VA step B RAH . TG 15 2 olHR 42 I8 5 1AL D) A A — B 7 =X
AR,

WA MR S ARG T — A bSO BT G e o R g . ST
XSG ME R A X R ARy, W AR P 2 W RS, 24 e L)
R AN ES BN G, LR AR A UERNTSR, BRI —L5., S5
MR AT AX S . BEST AR TS A E Y staticmethod () HiE#RRAIE.

RIGIERR KBNS RE ST X HA R i 25, Sukeas S Bl 2 52 B FRBLZ N 4 1
He X G IR E H AT EAE 30 P SO ¥ — ik . 8 xt
Sl B classmethod () M i KA,

3.3 ¥R IGEBR

— AT DA T E SCEA RRIR AL PR O Y R S R R R TR R R AR TR B R E (AN B E B s g
BSYIR) . X542 Python SEH i2 H A £ 8K, ARBTFEFNEATE X ETIZESBREFNE ST N.
BB, WR—ADREXLTH N getitem () W, HH x BZEM—D9F, W <[i] A
AN T type (x) .__getitem  (x, 1). BRAEAUEAGIIMEDN, TEBEA E GG 24 AR BRI
TTHMEAER S & — 578 (B M AttributeError B TypeError),

P — AR IR 7 ¥E W H None FoR X W W AER W . Blan, R — DR _iter () WA
None, WHZZEFE AW ER, FHXTHLFRA iter O F5] K —14 TypeError (A2 HHR
E_ getitem  ())

TESE IV IDUT (] P B 2R A 28}, AR B — p AU S ERE FEEoT Rl FU e 5 o 0 24 2 7 LAY
B, FRECEAAN TC R A PR T R ) S B, (EERE) A AT BRI B . GRS R —
SEAGJE W3C B SRS AR B 1) NodeList $:H, )

3.3.1 EXEH

object._ _new__ (cls[, ])

PR AR els REPHIEBl. __new_ () 2—HETE (FZFEIT MR 2 8 A s
B, BTG REGITEI RIS — 28 HRAMNSHSWLIEAN S d Rk (2
WD new_ () KIRIMELRAHIAR LB GHEE cls LB

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

WR_ new () FEA XTSI E R I BB R BT A os B9 SEE, W HT L
M init_ () FYERPA __init_ (self[, ...1) WIERBAEFEME, Hb self hHr 6
MH A RIS B S WAL AN G 2 S5 A

W new_ () FKREl—A cls (5B, MEFSEGIN__init_ () FERASHEIIT.
__new__ () WHMFEZ VAR AR A FJ8 (4N int, str 57 tuple) 52 Hl S Q gt fe . B
o7 F 5 TR B DA A 2R B A

object.__init__ (self[,..])

LB GlIL__new () WeBIEZ )G, REHMEZ AN . HSHSEEALRME dRkH
SRHME . —ERURA__init () Tk, WHPIRERZWREA__init () TRE, Wb
25 s ACH A & DA PR S8 B BRSO IE BRI U6 4k s Bl super () .__init_ ([args...]).

2 hash__ (), __iter (), __reversed () PAM_ contains__ () J5 &N N BEREE AL B A F A &8 K
TypeError, {HWEEMKIS None J&T AW XTG4 TR RAE X — 55
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HX R R M _new__ () M__init_ () WAEME 5% K (h_new__ () @&, I
Hi__init_ () E®), FrbA_inic_ () R F#{H HBER None, W &TEBATH 5] %
TypeError,

object.__del_ (self)
TET VAP SRR . OB HRR A S HTR3S (FRIE2Y). IR AN del () U7
W, MIHPrIRARRARA_ del () Tk, i e s e DA PR 55 0 25073 1) I A
E1

_del () JEATRA (EAHERRY G — Mz se B o | TR MER A . XX £
Ao del () @RAIAETEERN GO PSSR BB e th BARSCI I E /Y s 24 BT CPython
T A SR — K

U REARE M A S ER N VR AERIR SR __del__ () Jriks

Fik: del x FFAEEIAM x.__del O — HIESKF < BSIHTIEOR—, MEE LS x 195
FTT R S R -

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

S
gc B SOk .

B MM __del () JrEREZUIRBCE A E , FEHEPE T R & AR 1 S E R 2, Bl
FHATEI— 45 sys.stderr. FRplHh:

o del () WTEARREAMBEIATEEN, R AEELENAE. WR__del ()
TR 2B S HA P ZE R, ATRES L AERES, BIUNZRIEC AT del ()
T HH T B A T

o __del_ () AIRAEMPREG: XM BOgIT. L, BRI MR E (65 AR
Be) WTREC WMIFRESCA None. Python £ PRIIESEMIBRAHL a4 PR PABEAS TR £ T 3k fy 4
JRy A RN R A 4 SR A s AR A A I R A R 5 L, XA B TR fR
ARIBERAE__del () J7aEa 0598l A .

object.__repr__ (self)
H repr () PEREOHH AT — DRI Bl FARRFRR. WERATRE, XM R— AL
f) Python FiA=, BEMHIRERAGHFEBEN XS (REFIELHIREE) . WRXAEE, WM
R <. . .some useful description...> WFLE. REMELT B —DFHENTE,
MBE—NRENT_ _repr () BEREN _ str (), WEFIEZEMEGR “JEIER" F45p
FORBIBS R repr ().
W EEEGH T, PRI RMNAE S FEE R B SR EEN .
object.__str__ (self)
Wi str(object) PAMNEMKEL format () fl print () WHPAAEB— MM “HEIERX” Stk
X R FIFRFR . RIEELAR A FAFERRS .
WirikHobject. _repr () WAFGIET _str_ () HATHLRE—AA R Python ik
2o A RA A B s R R PR AR S
WERA object g LIBMNEI T object . repr ().
object.__bytes__ (self)
i bytes JAFH A DX R FAHRIR . X VIR E /> bytes X4
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object.__format___ (self, format_spec)
Wi format () PIEREL PR, ST ¢ F @ WRMEAK str. format () F¥ETH
PAZE IR — R R A R A” FARFEREIR . format_spec ZHCN L& B A% A I8 4 B 745 £
format_spec ZHAHIRTR M LI format__ () WEBIPER), ANt R EZHEEBUEEZIT
BHEAWERA, B2 6 A A% A Tk
152 formatspec | fRAREAS AL TEVA A .
IR AR — TR o
1 3.4 BB ¥ object A B Ky _ format Jy YA AR WAL AAE T AE S F A, FF25]1 K —4

TypeError,

JE 3.7 R object . format_ (x, '') BAEZ[T str(x) MAHZE format (str(x),
] ) .

object.__1t___ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object.__ne__ (self, other)
object.__gt__ (

self, other)
object.__ge__ (self, other)

PALSX SRR R @ LI k. RS SRR R x<y T x.__1t_ (y).
x<=y il x._le_ (y). x==y il x._eq__(y). x!=y Pl x._ne__(y). x>y i/l x.
_ gt (y). x>=y I x._ge_ (y)o

WEARFE E M SECT A ML, & BT E v A2 R [ HA X4 Not Implemented. F 15
B, IR 2R ] False B True. AidSEks X 2675 yA ] LR EMEEAE, Pbanii iz
FEREEH TR RMEFIW (BIAVER 1€ BRI 451F) , Python £XFiR [M{E I bool () DARE 4R
HEE 2R

BN LT, object AL is REM__eq (), IHAE B LR N BAE BT IR [
NotImplemented: True if x is y else NotImplemented., X T_ ne (), BRiA&ZE
4 eq () FXEERBUL, BRIAELER N Not Implemented, HEEATZ A HALRR S %
REBUASLIL; BN, (x<y or x==y) NEIFABRE x<=y. FEMRIEAMRIZE B304 BT

fE, #%%F functools.total_ordering ().

WHAA _hash () BWAHXETE, THEIER SR E SCHBEEIH AT IES B hashable X5
BB B A — SE I

XEFEFEANFEASHRA (ELDASHEALFZBRECLASHEIHERMER)
Mg 1t () FM_gt__ () B RIMFWRE, e () FM_ge_ () FH RX 8RS
M_eq () f_ne_ () MZEMHCHWRI. WREDBAERRBIANR, BABEHL
BB A AR BCR A ) B 4% 128, IR Je e B BB B0 R 3 v, 5 WA Jeide B e B E AU
HiE. BIITEASHEIE,
object.__hash__ (self)

L P E R hash () W ARG A 200 B R I T8, T8 TS A 4R IR BUUFE set . frozenset
PA; dict. __hash__ () WiZiR[a|—/NEH, 5 Hfe 4 SRom A BT 35 i ME— R0 J@ M2 H LA 4
[F R A e B MEE RIS 5 R S T A (IR AE R, e e —4Ic
IR TS s A . il

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

i hash () 2MN—PNGREEXK__hash__ () JrikREHEHEWT N Py_ssize_t BRI
HH 64 AL 8 FAT, X 32 AIAEN 4 FAT. AR AXRY__hash_ () WAHEAFE]
PR/ BT HARAE, WO ORAG A AR BT SO Y SR . ORI X — AR ) B 2

python —-c "import sys; print(sys.hash_info.width)",
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WR—NREGE L _eq () Fik, WBaWANZ%EL__hash__ () #AE WHREE X
T__eq () BEAEN__hash__ (), WIHSLGREAATHHE S AEMI. R —DEE
SUT ARG T __eq () Frk, WIRWIZSEB__hash__ (), BN S0 SLBLE0R
MR A SR RIS (ISR R A (R A A, BRA TS IR IE AT ) -

TP E BN A __eq () Ml__hash__ () ik HAEMNSEMTSR (ACBRN) B
DhEARMEE, I H x.__hash__ () BE—AMEYMEAFLR x == v FREKE x is v A
hash (x) == hash(y).

—ANRWRER T __eq () HEAENX__hash__ () W&RH__hash__ () FaxtHhiik None.
M—ANPW)__hash_ () J7EH None B, IZIEH L BIRFAE— DR 7 2800k UG 25 (5 B IR A
5| % TypeError, H&XEMKM isinstance (obj, collections.abc.Hashable) HJg{IFEHf
HOAR B A TG X5

MR —ADFEBT _eq () WEFTERE KA LEMW__hash_ () S, W70 ) &
__hash__ = <ParentClass>._ _hash__ kR H&HMEREES.

WR—DEAEER  eq () WERFEERG A SR, WNZAELRE X PES __hash_ =
None, — P HENXT_ _hash_ () PNERXHT| K TypeError L4 isinstance (obj,
collections.abc.Hashable) M 4% REHTH SRS 705 .

ik TEBUAEOL R, str #l bytes WRIY__hash_ () (ASFH— AT TR BEYLE “Int” .
EIRENHE— D5l Python BERE th S PRFFEAAE , (HEA{EAE B 1T Python [R2 AN AT 5N .
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.

RIS A (H P AR G RIS UK . Python AR PRIEX MU A Sy Gl HETE 32 f0fI 64
fr g ERA—E) .

%5 i, PYTHONHASHSEED.

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

VA B 9 PASKE B ELAEAS I DA K2 N B bool () #:E; WiZiR[] False B( True. QISRAE LI
FEE, WESERIFEHA__len () HAEHIR P HES(ERAT S Z AN E . 08— R E
Y len () MFEEN_ bool_ () WAL SLHI B N EL

3.3.2 HEXLEEihE
A PARE SCTR A7k HE M RSEBIEMEDTH (x . name BEH . IRICEOMER) AORAEE L.

object.__getattr__ (self, name)

YECNB VIR G| & AttributeError MRMB MM (AIGEEM__getattribute ()
B H T name A Jg— LG @R self MZER AR P RYEMEMNG| & T AttributeError; B
TEXF name FtEBYERM_ get () B LT AttributeError). WHYEN Sk M (FFIH) &

MAEE S| &% — AttributeError % .

WA RS W E L KB, _getartr () MEASBEA. (X2
fE__getattr_ () Ml__setattr_ () Z[AREREMAXFRYE. ) XBEEHE TRCRMEH N
TN AR E G getater () FFIVETT RSB HAb B M. B i 5 /00T S0 i) 48 &
KL, ARAUTESL ) T A i AT (238 3 AR AT 5 ) st n] DA G 58 245
Hil. WSFRMM__getattribute () ¥R T MEIESFRBOTE MR 1Y 56 22 ARG IpE o

object.__getattribute_  (self, name)

By ¥R 2 TO A5 1wl o8 F DASE B S J@ e i i i) o AR ZBIE e LT getater_ (), WG
EASHEH, B getattribute () WM BEERZ5] & T AttributeError, It
TN R ] (BN B ES] K —A> AttributeError FH . N 7RI ETH
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TR U, S R 2% B 2 R AR () 4 A B B 2 D R R U VB Bl AT AT A, A

object._ _getattribute__ (self, name),

Bl BT VRAEANE A A 4 R VAR P B R S s R T O 45 SR A 0 T A R IR T R IS Wl
S . SR A B

gl &k —A Bt object .__getattr__, FfTFZ4L obj, name.
object.__setattr__ (self, name, value)

UE AR — A @ R 2 R R . XN S B IE#LE] (RIS 2 S 7 ) o
name FJEEATR, value FEWRLE JEPEIIE
W setattr () MEIRMEL —ANLBEM:, BRIZTEH R 4RI, B object.

_ _setattr_ (self, name, value),

gl & — HiTE: object .__setattr__, iS4 obj, name, value,
object.__delattr__ (self, name)

BT __setattr () HHAER MMERTAERE. W ENIZFE del obj.name X Fi%XI4
RSB A LB

Bl &— HiTEf object .__delattr_ , FfiFZS4L obj, name,

object.__dir__ (self)

BIESAER MM R dic O WM. REEDAC—DFH. dir () SRR P
BRBINFIH R HHT o

B3 URIR B 51

FRRAPR __getattr_ Al __dir_ WK B @ SONBR BRI . B2 _ getattr
PR 2452 — N8, KA NRIEA , HRETESERMESEG] % —4 AttributeError. W
W EFEE &k lobject . getattribute () RYEMHOSRPIRFIFEAEME, W __getattr_ £
TR dict_ ik, KRIEFINFSE kKA AttributeError. WIRKE, BLPUBYES A
RS MEET (e

_dir__ pREUV Y AEEZ AR SR, I HaR A RN BI A R 7 ) 44 BRI AT R TS . RN SR
1, FoEE MR di () AR

AEE A EO B 2 BT (R E BRI B SRR ), PTDARHSEAT R __class__ JEMEIRE
H— types.ModuleType T3, Hilan:

import sys
from types import ModuleType

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

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

sys.modules|[ name_ ]. class_ = VerboseModule

ik ) __getattr_ MIBCEBHY _ class_ HAHmil IR ML MIEE I TR A -
BV e R (ORig e A A B AL g il R 2 Ry T I S L) A2 S .

T35 REM: _ class_ BREMSCHTE.
3.7 B Yihe: __getattr_ fl__dir_ BHUEME.
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W
PEP 562 - idk _ getattr__ fll _ dir__ #iA T _ getattr_ 1 dir_ EREL

SCHLHR 2]

PATN A — DML EZ AR (B 40 838) ISR BT —A> #r A # 2 b4 22 4E
(A AR A T A 5 RO BRIt ) o FEDATRBIT, “JabE” f8i 4 Frh T f # 28
__dict__ WRYRHIE R IR S A JE .
object.__get___ (self, instance, owner=None)
A M R AR A 2R i Jm e (SRR I) BOZ R LB d . (SEBEMEDim) . mlik
(1) owner Z:4Jie FiT A 261 instance ;2R KT H R PERYSE B, QRS owner 7 1A & 14 ) 22 1]
None,

BN 23R [m TS B ) @ (H s 25 | & AttributeError 54,

PEP 252 48W]__get__ () i — 2 "B RN TR ARG, Python [ B A Bl b STRF AL
RE S HZ, HRsss =07 TH A REEORMATF PS40, Python H H)__getattribute ()
KIERKEAPINTSE, TRENR PR,

object.__set__ (self, instance, value)
P R D5 ¥E AL EL instance 8 5€ B FTAT R SE B RN BHE value .
TR, B_set_ () Bl _delete () SRHEREVER “BHRRIAS" . HL2AH S

P ek %5 .
object.__delete__ (self, instance)
i 5 LA instance $5 & 1 BT & 280 S B SR 1 -

JEME __objclass__ 2 inspect BEHUEECNHEE MR E SUNEMER (IEFREIRIEA BT 315
RIBTERBATI N ) o XTI AXTSRUE, B ARSI s OR e t—MRpE R (Hir28) #ysk
BIEREE— L ESHEC (B0, CPython £45EHLT C WK g0 Jr ik i LR IE) -

A R ES

BHUick, fidgsat e B “4ETh BT E e, B MU ) B IR g8 s B v B B 3
_get__ (), __set__ () fl_delete (). WR—ADXGE LT AT EFEE A, Bl
Wkl pus
JEMEVE ) BRAIATT AR — AR A P R, R E SN E . B, a.x BAERTFSM a.
_dict_ ['x'] JFif, RIG2 type(a) .__dict_ ['x'], BEFRKKER type (a) B EFHE,
ANFEIE.

H, WRARBIRELR E ST AR SR T IARIXTSR , I Python W] A S FEGERIAAT - 1 AL i J1 4
WA TR EEA I AEAE PSR AP D AR i 1 SO a8 7 3k B HAseUi i ) 07 2R D

TR BB IR SR E a . x. SEALE UK a i &
B B B AN i L O R P B AR — MR R VR x.__get__(a) .
TP RGP EE]—DRF LR, a.x e R type (a) .__dict__['x'].__get_ (a,

type(a)).
RPz WMRHED K, A x 2PHEARHTIM: A _dict__['x'].__get__(None, A),
Y8 A dotted lookup such as super (A, a) .x searches a.__class__.__mro___ for a base class B fol-
lowing A and then returns B. __dict_ ['x'].__get__ (a, A).If nota descriptor, x is returned un-
changed.
TG GEE, KERE A e HE T T RS AR AR . — R AR T A E
X__get_ (), __set__ () Fl_delete () WEEHAE. MRBEAEL _get__ (), MiHH

JEIERFIR AR R E S, BRAEN R SBI I AR R . SRR E LT __set__ ()
/e __delete_ (), WER—MEdREMARLS: WERAEAEARE L, WeR—IREdifiidd:. @
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OB ARINE Y get_ () Ml __set_ (), MAEBIERGRIN HA _ get_ () . &
YT _get_ () Fl_set_ () (F/ok __delete_ () MKCIRIGASE 18 2 2 8 # 526 F L 1 E L.
S22 A, AR A 2 0 R e S5 I B

Python 75 ({335 @staticmethod Fl @classmethod 2EMAM T ¥E) BEVE N IERHEHEAR 2R LI
. BRI, SEBIAT DA RSSO X AV BN SRS S A R A S AN —RE TR

property () HREUENEAEIEREIAI LI . IS HIA B E BB AT

__slots__

__slots__ FeVFRATE MR R L (EFHEEYE) HFE5IEAIE _ dict_ Fll __weakref__ (FRIEZAE
__slors__ 1 @ xR EHEURAE AT A . )

MMM __dict_ n[PAREE 0. JE Al AR nl #5320 T

object.__slots__

XA AR A L AR AR e ol S0 il P A A2 B4 AU A7 . _slots__ 2
7 I A A DR B 25 (BT B A SO RN SEBIRIEE __dict T __weakref .

£ __slots__ B EEIN

o MK H M _slots__ ISR, SEBI __dict__ Rl __weakref _ JEMEREEZ ATV

« WA __dict_ H, SEBIEEARRRAARTE _slots__ E XA MBI RIRE. Sl RS
WA R A IR(ER 5| & AttributeError. WURTEESIEHIGHAZ BRI, WERF ' __dict__ ' 0
ABITE __slots__ WP RHAR) 753 741

o MARGRALHIBE __weakref A8 5t, WE LT __slots__ WZEHUAR SRR ILSEBIRY 5551 A . 0
RFEEIHGIH, WX ' __weakref_ " MMAFITE _slots__ U FAFER I

o _sloss__ il AR EAAQIEN A R FERER EIR. B, RIEMEASREYH K i i
__slors__ & LMY SEBIAE R EERIAME . B, SRIEHF 2 s A E .

o _slots__ FEIRMEIAR HBR T2 CEMZE. FEREMFEMN _slots_ FEH FRPREMETH. A,
TRPLHG __dict_ F__weakref  BRAFEATWE LT _slots__ GLrb B2 (AL SATAT B Aokl
BRI HR)

o WER—ANRE O EAEREA L A E S, W i ST e SR SE AR B R W ) (Rl
AN FESRBOL AR ) o XS ARRR T 0 & SUE R Lo AR AT eI In—Npi 1k
IS LA AT o

o JEEI _slos__ ANEHTIRAH “AIASKEE” NEERGIG int. bytes fil tuple MIRAK.

o ALMARTRFER Y iterable HRRT VARG S __slots__.

o ARRMN—A FHRE _slots_ W{E, NZT AR PUNEE LA PR . T IO TR kA
BB R inspect . getdoc () HBIFFE and displayed in the output of help () [#H
BRI SR AR

o _ class__ WRAEAFEW DL HA RN _slors__ W&t e

o W ZHEAL ALY ZEMPRME ), BV EA R A BN (bR
A 25 RS A TR ) i NS5 | & TypeError.

o NS Rpirerator T _slots__ W2 Rk AR WA ME R E— A descripror . {HJZ, __slors__ J&ERH
—AE RS
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3.3.3 BENKEIE

%#Aéé%ﬁ%~/\%’§lﬂ SAERXNLE WM __init_subclass (). XHE, WG SL T
RAT NI AT RE . X528 A e A IR DI R HR, HE G a8 A RESZ W E TR Y T RS E 26, T
init_subclass_ WIRERITE X T RS R T

classmethod object.__init_subclass__ (cls)
TR IRA TR W S o ols R8BI 128 IR E SO — ANl s vk, it
TR b 1 280 ¥
BN ENXBFE SR EIEHLER __init_subclass__ . N T 5 H Al i H]
__init_subclass__ WL, N YMRIET %%ﬁjﬁﬁj‘ﬂé%%f’%&ﬁh/ﬁ\%E’J%‘?"ﬁ%’é Bi4n:

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

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

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

i JUHHUR metaclass ﬁﬁﬁ”’zﬁﬂmﬁﬂﬁ%ﬁ HARSHtEL __init_subclass__ [
SCEL. SERRmIed (MEHERNER) Tl type (cls) Wil

3.6 BRI fE

M RYAERS, type. _new () RFUNREARIFXHANAH__set_name__ () TR RINT
[l .

object.__set_name__ (self, owner, name)
TEFTAE 2 owner BiRIERT HZAH . MW R CHIR(EL %K P name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

TSR RAS B R AE R0 2 G T, _ set_name_ () ¥ASBEASEM . WAL, A
DINEIERA_ set_name  ():

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

TGS WA 3
3.6 %ﬁﬁﬁiﬂaa
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pIvES

BOINE LN, KRMEH type O RMER. REITE— DB S RINHIAT, KRG8 5T E 2
type (name, bases, namespace) HJ4EHE,

Fepd R Al A E AT A metaclass REFSE, SO E I AR — ML IS B0 A JoR it
frEdl. TELAFRBIH, MyClass il MySubclass #i& Meta H5EHi:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE AT HAh 5 8 7 B KA AE T Pl i B A G B A T AR
M ARTE SHHRATI B R AL BB
* f##T MRO % H ;
o WfE G MY TT
o MR N
o PATFEE;
. BIELXR.

fi#tt MRO % H

WERAESRE P BB IENTE type BYSEHI, MR __mro_entries_ JiiRNFHBEATHIER, 23RF|
U, ERVARIGESTTABSHATIA N . WO E AR 1 A T AR AR BB . JedmT
DASKZE, RN F B S s

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

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

B IRAE TR N B S EM T (WRE) ARIFE eIt (B type (cls) ) F3EH.
BT URAE B TCIRN N BT A X BE AR TR — A TR A, QSR — MEBE O T A &, e e SR
R FHHH TypeError,
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EEXGaTE

*EﬁﬁﬂzTLé‘lE’Jmﬁ, ARSI R S, MR ITTEESG __prepare_ JEME, BERLA
namespace = metaclass.__prepare__ (name, bases, **kwds) MIER IR (Hd R 7z
TEATATEIA KA F S8, Wk AE ). __prepare_ JHEN UL X7 k. __prepare
E?l_lilqlfl‘ﬁ’%% B SAEN __new__, (H2 M4 AW S0 Iz o 44 25 18] 2 9 85 DL 3] — A8
dict

WRICREA __prepare_ JEME, W4 = BRI — 2 A P B .
UL
PEP 3115 - Python 3000 *p[¥j5C8 5| A __prepare_ iy =S84+

TS ES

FEEHREPL (ZKLF) exec (body, globals(), namespace) BIERMMIT. WHiBIHHE exec ()
) S 4R DX AE 124 20 R AT iR BON R, AR R R (AT ) 518 % 3 24151
HNEBE F I 44 58

B2, BP0 SR AT RENTRR, FERNHE LI IR oA BIFERAE HEZ W EE 44
FRo JAZ B E I SEBI SR— NS B R TTIN, B0 Rl — 5 i A oy B a2 AR ey
_ _class__ 5|,

EFEESTEY
— HIATR B RERIE TR G A A E, @8 H netaclass (name, bases, namespace,
**kwds) @IS (WA #FESE S5 A __prepare_ ).

WAL T AEFHEMITIEGIN T __class__ 8 super, XK Xf%zl_kvé%@(ﬁ/—tﬂq super (
__class__ 51, X2 dmiEas i id R a5 . XN ESHIEN super ( %Eﬁﬁﬁ
WIEAEETIRAAE ok U 3E, g 207 24 iR Y %’éﬁziﬁﬂ)ﬂﬂ%g?%ﬁéﬁﬁ& E‘J%*/I\?‘
WORARIRW -

CPython implementation detail: ¥£ CPython 3.6 [ 2 J5HJ A, _ class__ BAICEAE NI M4 A5IH EP
) __classcell  ZRHBMELHITTER. MR, BOAWIE FAERHE type. __new P, DAERE
BRI IR LIS . WX FE, 7E Python 3.8 5| & RuntimeError,

LAY ICE type, SEHEALMRALSIA type. _new__ BICIIF, PAREISMY A & SCEHRIHE
BRI R Z S AT

1) type.__new_ Ji{ARWUREMA S HITAEL T __set_name__ () JFikmEM:
2) X2 set_name_ Ji{ARFHIATFTE L HOSERITE & B SR T 44 R EA TR
3) AEFTREET O AT T i i B B SO B init _subclass__ () #T

TEFR BB 5, EXPERUEMEAE PR IEids (MARARIE), RN R E E XK
RGP B Jrrian 43 2518 o

Yilsd type.__new_ QUE-ANEIIEES, FROLLAME a2 25T SRR G PO E] A H A
WHEFEN G XA T R, RO RA) __dict_ @ik,

S U
PEP 3135 - @ity R ik aslny __class_ PG| H
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TR

JCRMPEAEAE ARz . B s . Hil, s, A&, HEhHEE L)
. B HEZRDA K H Sh SR BE /[ 42 454% .

334 HEXSEHIRFREE

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

R, T abe.ABCMeta SLBL TIX SETVADATE ARV R B2 (ABC) {12 “HERLEER” BmENME
ey (fUFE A EZAL), fffHAMb ABC 2.

class.__instancecheck__ (self, instance)

WIS instance WAFHN class B—A> (ELHRBEE) SCBIGR EIEAE . QA LT 05, WS

FPASCH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true H15R subclass /LA class F)—A (EAZEUAEE) FZRMER I E(E. R E LT 05,
MW E HPASEE issubclass (subclass, class).

T VE R X SRR AR R T A RE (D0 . ENIARREIE N T ETE PRI P e . X SR
BRI R IR B B R — 30, FUA TR DL T S A Bl 4R 2 2L
S

PEP 3119 - 5| AfhZ LR HrivThgediik, @i instancecheck_ () Ml__subclasscheck__ () F
il isinstance () Ml issubclass () 174, MMAMIIEERIZIHLE T %5 T g 22
FINZ (B abe k) .

3.3.5 EHIZRIZRY

20 % A A7 2 B, A Python [ 5 65 AR c ok T A e — Pgeneric type HEAE S RA A AL B,
list [int] XFEMFRET AR ER R — 1ist PRIFTEITREN int KA

S

PEP 484 —2RMI7:fR /27 Python 1 FIF 2 AR H A HESE

ZHDNARR RFTESAZ RN R SR

Generics, JIl 1 [15 LI HURI typing . Generic f7 %Ml 55 Al 263277 BT LI HER I A5 252
58T I S0k

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

MAER B X, __class_getitem () HINBCHEIE. B, M EP0E CENEA LS
H @classmethod 4,

3.3. FHKFHIEBR 35


https://peps.python.org/pep-3119/
https://peps.python.org/pep-0484/

The Python Language Reference, A4 %5 3.12.0a0

__class_getitem _ gjBiY

__class_getitem__ () B H WIS FLEFRIE R Z T EAIB 1T IHE S A0 DT 5 (8 Hb i 62 fy i 2 720 32
TSP ] DAFEIB AT I W TE S A0 I v 9 i S S BURG A BT AR H i Sz B P MM E LS
T__class_getitem () WIRUEEISYEK, o2 M typing.Generic ¢, XX HHCDH
_ class_getitem__ () £,

FRUEPEPASMI R W class_getitem () HE XSEELN] B TCVERE S = ALK A 4% 4 mypy Jir B
o AEWAEARATE B TFRAR DM B B __class_getitem ().

__class_getitem _ &5 _ getitem _

W, HF S IEESIR — DR SHHEZN RN E EE XW__getitem () S6lJ7
e A, WORBEHIHHEA N R A G ZE A, WA MH__class_getitem () Kk,
__class_getitem__ () QARBFIEAMIE X, WM 243 [ —4> GenericAlias X§ 42 .

fii FHlexpression obj [x] K2 P, Python fFREAF MG T X AL RELH & NV 24 M H__getitem ()

e class_getitem__ ():

from inspect import isclass

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

class_of_obj = type (obj)

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

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

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

)

1€ Python 1, I 128 0 St @ AR S Bl . — AT @ M2k iz e i¥meraclass, I HRZHEK
H4F type KAHEMNITH. type WAEY_getiten (), KEWH List (int],dict [str,
float] Ml tuple[str, bytes] XFEHIFIAXEE I class_getitem () ghifEH:

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

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

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

>>> list[int]

list[int]

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

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

SR, WR—DRFTEXT __getitem () WHETCER, WMHBGZRATREFECR RN X7
TR~ 5] PAZE enum L5 Fr 44 21):
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>>> 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'>

S
PEP 560 - %} typing BRIz R0 8 N4 class_getitem (), FHIGHAFHI LEM I & S5

_ class_getitem__ () MAE__getitem () #FEH

3.3.6 #E#ITTEAMR

object.__call__ self[ args... ]

W AR SR A —A R B PR B A R T, W x (argl, arg2, ...)
KRBT AR B N type (x) .__call_ (x, argl, ...).

3.3.7 E{lFRKT

FIDASE SR AN ERSEBIAS # AT 4. B i HJE T 520 (0 7| kel T4 838wt (7 8, (At 23
RHHAMIERXIZERS o 51 LA 7 R SRASADL 7 SR BT 5 A AN [F] 2 ARAE T 2 Fe v/ i) S 7 A
BkHHO <= kx < NHFNZFHNE slice LMK, BAITE X THHMWIER . HAMNAE G EBL
Pt keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy ()
PAK update () ¥k, EMTMAT A5 Python FRHE F #XF 4 25Ml. MAP collections.abe
*ﬁi}%%ﬁET#/\ MutableMapping abstract base class VNMEARIEH___getitem (), ___setitem _ (),
__delitem () Fikeys () HBUNIEAF RG] EITHRI k. T FHIENRAE append (), count (),
index (), extend (), insert (), pop (), remove (), reverse () fl sort () &%, #if% Python [{FR
#E List XM, fJa, FPAIRALA V@ & SCF SCiidM__add (), _radd (), _iadd__ (),

_omul_ (), _rmul_ () Fl__imul_ () PRSI (FePHEE) Rk (BREE): BAIAW
ﬂiXﬁﬁﬁ@(ﬁLﬁﬁ“ IANA BB SER LI contains_ () HFEPARVFREZMEH in 28
FFs XPT WL, in AR EE: XTT P8, W 4 8 T (. %5[‘1_LD(B%E¢$DT?§U%B§
M__iter () FEAAFRSHEREZSRTRAHE T, _iter_ () MY4EANTZEH; XF
T3, R 24 kA= A .

object.__len__ (self)

P EPASE BN B R EL Len () o WIZIREINRIKE, PA—4> >=0 WEEEERIR . ek, Wif
—WGFRE N bool () F¥EMHE__len () FERFEMENZE, WHEAR /RizBEH SR
1A,

CPython implementation detail: 7F CPython W, i3k K H K °h sys.maxsize, IR KE LT

sys.maxsize MHFLEHEEME (B4 1en () FRELR G| K OverflowError. il BRI E By 1E
5| % overflowError, XZEWMEN _ bool_ () i,

object.__length_hint__ (self)

P PASE L operator. length_hint () . NZKIRFIXSRKEWMETE (TREKTE/NT
FPRKEE) o HERBERCN—A >= 0 HEHL filﬂﬁ’@TU\jﬂ NotImplemented, f%%)ﬁ)”d’ﬁ%
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__length_hint__ T EANIFAEN— AL B . Wy R4l 2 T AL ERE, HAESRIEM G
o

3.4 B fE

ik A REE TR=ALTIEE M . AT AR

’a[1:2] = Db

NG

’a[slice(l, 2, None)] =D

HoAt B A . BE 2 Y] TLEUZ DA None %h42.

object.__getitem__ (self, key)

WM EPASEI self [key] BIARAT. X Tsequence 8B, Fz 2 W BN M REECN I 0 5. 16T
BRG] (QERIAE B S sequence JERY) [WFFIRIRELRMM T __getitem () Ji¥k. Q1R key
PIZRAURIER), W5k TypeError; WHRAFHIREI LRI AAMIE (FEHITEM 7EERT 110
Bk iz J5) , W 245]% IndexError. XtFmapping 228, 1R key e ARE] (NIEZEH) .
NN 45| % KeyError,

ik for MREMEA N GIERTINSWITHIIR IndexError DAHIEAHIAL I 2] 341 44

i M I — A class W, AT B %ﬁ MFFR KT ¥__class_getitem () T A 2
__getitem__ (). iHZM_ class_getitem__ %5 _ getitem__ | f#IENs .

object._ _setitem__ (self, key, value)

P B PASE R ] self [key] WfH. HEFIES_ getitem () R, AXTESLIIL VAN
AR T 75 BT e BT S M s e, a2 P RV T R . AN IERRY key E TS
RS HENYE_ getitem () FIERYREHAHE .

object.__delitem__ (self, key)

WA BT EPAEHL self [key] WIMIER. HEFIE__getitem () M. AXTRLIIL I
N %A PR T 55 A SR RS e, mR TR AR R R T R . AN IEWRIY key {EH TS| K ) S H Y
5 getitem () JyERITEDLAE

object.__missing_ _ (self, key)
Wkl dict. getitem () FEARAE| TS B AU FH DASEBR dict F2509 self [key].

object.__iter__ (self)

TR AT L — A B ek Bl Biterator WG« MI7VARN 23R [0l —ASBr ik AL xt R, BRIA
XA A RAATIEN . TR, B35 0 P TR,

object._ reversed_  (self)

Bk (WERAFAE) 2B reversed () B BRI DASS B 25 A0, B 243 8] — AN 4 AT
FPiZ IR AR N TR R SRR AR R

WP KRR reversed () F ik, W reversed() W & & HKF bR 2| H ¥ 5 10
(__dlen_ () Ml_getitem _())o ZHFFHNMPBLINS G M AUAE RS UL LL reversed () T
PO S S R SE B A AL reversed () k.

IR ARNESAT (in Flnot in) il AR A G AT I 2RI A, AR AT PAFE DA
TRAITIEI R A EA BRI, AR AR R AT IE AR5
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object.__contains__ (self, item)
P 7SR ASE BUS RS IIZ ST o 2R item J2 self BORCOI M N R BT, 75 003 IR, X T kg6
B, S 7 T RSP ) B T AN SR A B B (LR

KFAREN __contains__ () WIRG, BRI E el icer () #TER, REH
i _getitem () WIHRFIERML, BFE2 55 o940 225

3.3.8 EilFFHE

& VAT R AT RCF A R AR A SCRrE B (BN BN BB T AB 5E) Bt 1Y,
RT3 IR 24 PR R E SOIRAS
object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul__ (self, other)
object.__truediv___ (self, other)
object.__floordiv___ (self, other)
object.__mod___ (self, other)
object.__divmod__ (self, other)
object.__pow__ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)
object.__oxr___ (self, other)

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

WERIX LT P HE— DA S SIS A T2, B %R Not Implemented.
object.__radd__ (self, other)
object.__rsub__ (self, other)

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv___ (self, other)
object.__rfloordiv__ (self, other)

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

These methods are called to implement the binary arithmetic operations (+, —, *, @, /, //, %, divmod (),
pow (), **, <<, >>, &, *, |) with reflected (swapped) operands. These functions are only called if the
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left operand does not support the corresponding operation’ and the operands are of different types.* For
instance, to evaluate the expression x — vy, where yis aninstance of a classthathasan___rsub___ () method,
type (y) .__rsub__ (y, x) iscalledif type (x).__sub__ (x, y) returns Notlmplemented.

LR =IO pow O HARZAXIAM__rpow__ () (B 3 il & Kid 2 2%)

ik AR ERARRC AU 7R R — 12K, Hag 2Rt 718 i;ﬁﬂﬁfiﬁﬁi‘&, it
IT IS T ZE R R AR BN T ik A« AT ] et R B AL S R s 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)
U*Jﬁﬁi'_ﬁ“ﬁ%?‘:ﬂé;kfﬂ}”%ﬁﬁﬁﬁﬁ (+=, ==, %=, Q=, /=, //=, %=, **=, <<=, >>=, 6=, "=, [=), X

Be T vE N RS R AT B B HRAE (B self) ?FLIEI *% (?*%EZW@%C%HZ@W? self). WIERFATy
AR E L, *BVE’JTJ”%%?MKTEHE@@W Wk, Biln, R x RHEA__iadd () ik
E‘J%E‘J*’l‘i%, M x += y?ﬁ%ﬁl‘?x = x.__iadd__(y). &ML x + v MSRIL—FEE
Px._add__(y) fly.__radd__ (x). FEFLERFOLN, ¥ RIRE T FECR I IR (S L
fag-augmented- a551gnment tuple-error), 1El Jﬂg TR LB b R B AR A 1 — A 2 R A

object.__neg__ (self

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

(

object.__invert__ (self)
P VA AL —TCRARIZE (-, +, abs () Hil ~).
object.__complex__ (self)

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

A X 277 DA SE I B BT complex (), int () Hl float () o W 43R [ — MR AL .
object.__index__ (self)

P BT IAPASE B operator. index () PAJ Python 7 BTG HIRF A0 3 X S e 0 o A 5 14 37
& (Bl B0 W ER bin (), hex () Ml oct () KD . A ERIIEET X5 8 TR ECEREL.
WO ] — A REH

WRKEN __int_ (), float_ () Fl__complex__ () WA N EKE int (), float ()
F complex () RFFEEIRA_ index (),

object.__round__ (self[, ndigits] )

object.__trunc__ (self)
object.__ _floor__ (self)

SRXH CORZR RAR%ISTCI YL, BRI Not Implemented, HNSEARAER H o138 3 4 B Ay SOt vk, A%
BTN None — A&t i B P 28 A [0 3B A AT SRR

4T R 2B AR, RAER BT - Bl add () - RIS KEEABEHE RS, S S R S
IR .
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object.__ceil__ (self)
P X e PASE IR N B R A round () PAM math pEEL trunc (), floor () fMlceil (). B TH
ndigits &% __round__ () [AIHHLZ HMNX BT IR BME AR 24 2 JR X 28 KA Integral GHE
g int),
WR__int__ () B__index__ () ¥JRWE IMHNEREL int () KFEEE__trunc_ ().
T 3.11 iR ek The delegation of int () to ___trunc__ () is deprecated.

3.3.9 with &5 L FXEE2R

ETFLERER NG, B TEMTwth IR EESL B ITR BN BN SCE LR A P E
AFLE H razis A7t R SCPAPAT ARG He o @9 (1 with 841 (FEwith 1% &) iR ), (ERMA] PAET
HAERN e 2ok .

TR SCE R BB AR ORI A A A RRAS . B R IR, CPT IR S 454
TR USRS 25 B, 721 typecontextmanager .

object.__enter__ (self)

PEA S X GAN R IIE T R 3C wich IFRIRF SO0 E XA IT AR A as TAIHHEER H
bR, AR R

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

B IR X A T BTN 30 BB EEA TS BTN SGR IR . R BRSO TR
IR, = ASHHEA None.,

WAL T 59, IF BAE BRI 5 (RPEa pe%) , R 4R M B . BHMEE, 5
i REEE IR H I Y I IE 3 SRR AL P
R __exit_ () HWEARZERG I KGEARN T, X2 AHFNTE.

S

PEP 343 - ”with” {4y Python wit h i{BA]HTEHLA . 2SRRI,

3.3.10 EHIXEX TP ESE

MAERB PRSI, BOAA RV I A ESEL, Bl case MyClass (x, y) Ml 2T
9, BrAE MyClass $24U 7RISR . BREME M XARRIRIN, JAUE L—A> _match_args__ J&1E .

object.__match_args___
RSB AR — T el M T LS SR BN, A B S AR
AN K F SR, T __match_args_ W R KRBT BB MR AR TR H %
O

26558, IR MyClass.__match_args_ 4 ("left", "center", "right") NIEEZH case
MyClass (x, y) MM T case MyClass (left=x, center=y). iEHEENFSEIEELT/N
TEET _match_args__ TR WERBIE KR TIEE, WS LR R 5| & TypeError,

3.10 i TsE.
UL
PEP 634 - £5HALBERPLAEL £ X Python mat ch iE/m] 1 HETEULH] o

3.3. HHFEBRR ol
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3.3.11 R FEERK

Xt A i R, REIRO M e R R R A ARIETE e P X R A i R IE R R IEIE R, TR
AEE AEXT LB o AT R DA B &5 R R R IR .

>>> 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()

BOAT S ¥ 5 00 IR BT T 4 45 I8 X G AE N Y BT A 0 RS & S BLAY JLS R Bk O 3k A__hash__ ()
M__repr__ (). WIRXLTTIRHBRAX AR THAEM AR, WM EIIENEBEIRE 5%
FEC R Y e 22 SR

>>> 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

PAIKAR T AN IE B i S R — SRR G E T A bR CRIRIE T, W AE I e A R AR T
VRIS BRI S Bl Ty R i

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

True

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

BT T IR M R 2 S AR L Bl e, RERR T EEREE IR R8T getattribute ()
Tk, RGNS

>>> 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

PAXA I Geid getattribute () HLEIAMERERS PERH LA SR (I T R i), HATH 02
%ﬁT*%ﬁﬁ%ﬁﬁ%ﬁ%ﬁﬁﬁ(%%ﬁ%mm%ﬁ&ﬁﬁ%ﬁ%ﬁ%k%@%%#ﬁﬂﬁ%ﬁ%
GETH) -
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3.4 hig

3.4.1 TIERMR

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

% 1¥: The generator iterator objects returned from generators decorated with types.coroutine () are also
awaitable, but they do not implement __await__ ().

object.__await__ (self)
WNIAR i) —ANiterator . Y 24485 F S SE B awaitable %152, B4, asyncio.Future L T L TEPA
Hawait FkAMALE .

3.5 Frihte.

%W

PEP 492 Tty K ] 2R R TEANE B -

3.4.2 HhHIEMR

WAZAT 2 @ Tawaitable X5 . PIRERIAAT AT DAEIE I __await () FRIRAHEGRASE . Mgy
WPATHF RIS, LR SRT] % stopIteration, MIXFHN value BIERFAFHGREIE. WRMFET]
KT5E, EXPORNGEREL L. WEAN Y HIET | SORPUL PR stopIteration FH.

R B N FN A TE, NIRRT ARG X VTR (B WA -k R 7 k). B, S
fe A, VRN BRSO

TE 3.5.2 JiE el SR — MR — KBS & RuntimeError,

coroutine.send (value)

FAR SRR I FE R IAT . IR value Ay None, HRAXFAH YL FHIH__await_ () FriREER
B —T . W value RH None, W HRITH FEMMEHSERER IS send () k. Hek
(AR[EMH, StopIteration B2 HAMRHR) B LAY _await () REMEIFTEQAY LR
[ o

coroutine.throw (value)

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

TEMMENG I SR ER AT . WA RIES B IMERRE BRI throw () Ik, WERAFTE
BRI . A0, R S | A AR (RIFIME, StopIteration BUZHALRH)
RS BB __await () REMEBATIEACERAE . MRZRFARIEDRE N BERR, WIRs a2
VAT

TE 3.12 BREE 2 The second signature (type[, value[, traceback]]) is deprecated and may be removed in a
future version of Python.

coroutine.close ()
Wk MR ARE R A SR . WERPMERHER, MBS ERITS TR R E R R
fclose () Tk, WERFFHIZ T RIFESTEHR NG K GeneratorExit, fIfFRE BIE
LAY, &5, WESERCHES RV, EIEERAR S,

MRS R B BB, i A AR B AR R A B A
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3.4.3 FLiEME

FFE KRB PAEH _anext_ FERIHH RS,
S EREE A fEasyne for iR .

object.__aiter__ (self)
WAGRIE]—A~ FrF i RERXR .
object.__anext__ (self)

W AR B — A T i RORE R Ok AU AR Y — 45 RE. 4k (USSR Y % 5] &

StopAsyncIteration 4%iR.
S AT IR R I— DR Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

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

M Python 3.7 FFHf, _aiter () AR — 5B AR SR Ge. 3R ] AT ] 2 At X G 6 4 5 5
TypeError %ij%o

3.44 RE FTFNEHEE

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

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

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

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

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

3.5 BRI
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cHAPTER 4

HATIREY

4.1 BEHGN

Python £/ 32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRLANAL)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
AT ER ) RN, MRS TR EN —n SEIE RS EGHA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSEIRZRIGH.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .
NIRRT E:

« REIEX S,

« FE,

* BRBUE X,

o IREZRR,

o QERAE—NRE T I, WERFRRAFRY B 47

- for ?fﬁ%%,

— after as ina withstatement, except clause, except * clause, or in the as-pattern in structural pattern
matching,

— FELEHREAPTIC P AR

e import #&M],

47
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Bl from ... import * i import IEMSETATESF ARIBH A E AT, B THRLEDL T &
ZITKMA T XA REAERIR G BT .

del A HAR B E—Fhg0E  (BARHSEPRIE SO IR FRI8E ) -

%%Mﬁﬁ%A%ﬁ%ﬁi?%ﬁ@ﬁW%ﬁl%ﬁ@ﬁ*,ﬁ%ﬁi?ﬁﬂ%ﬁ(%%@%ﬁ%ﬁ@
Be).

WRAFRGELE— DS, MRS R &, BrARA N Anonlocal global, WIRAM
IPEAERR)Z G, W4 i, (BB ARG B ) A8 B By Jmy i As B SO R g e ) IR A B A — X
B R AP E S, M B R E

FEAERR Y SCAS R B4 PR i i DA 24 BRARAIT AL i S ST R % 40 BRI 40 2

4.2.2 ZERHIREIT

PR 33GE SCT — A B 4 FRE al WA AR AR b ST — AN Ryl As i, AR A A 5% AUhS
Beo WNRE AT RRB S H A WA S & SR B e 5 A A AU, BR AR A B
FASHRG I T EA R AR L E -

B AAARAEARS TRy, & d A& B MR R AT 0 — AR B AT UL i A X A 1
RS AP ZA B 7R3t

YDA, F5]K NameError 4. WIER Y HIVE SO R EVE A, Hzx&4FrdE 1
— AR ERAC R, T AR B R 1% 44 BRI A Ao o R 4 B R g (H, 251K UnboundLocalError
5. UnboundLocalError i NameError f{—PT2,

AR — AR R B AT B A 4 RGBT , AR P A 2 44 R B > B A R i w24 i AR
BOBREGTI AT o 24— A28 e L 20 S AT AR B P 4 i g O 2 St o 3> — AR R R«
Python /DRI, I Fuifr 44 FRgE e Bf 2 AR AU N AT A 0 . — MACRE BR Y Joy A & mT i ad
FEFEA AU SCAS Fr il 24 PR S0 VoAt i

Wk global A BAE— AR, DB X% 8D T 435 2 44 R IS B AR e A di o J= i 44 5 ) A
XHZAFRISERITI . A FRTEsR i 2 S i WOl 1d 42 Ry fi 4 23 10), il e 5 AU A S e
Mt 23], LA B 2SRRI builtins BRI A 2500 . & Rad 2 2R . IRARAEH
R EFEE SR, HERNEGSSNE. global FAWAINLIT B S E B o1 & FRAG 8 2 B -

global ifh5 [l — (U Bk b A FRI8E B A0 R I fE . WR—A~ B AR A e & AR dh oy —
7% global ifif1], Wiz H hAARBAHUE 2R,

o ocal i 2RI £ BRI 2 RO 612 B BT B S R B AR A
TATA A BRECVE b S AE R iR 5] & SyntaxError.

BRI ISR — R AR B3I . — A R B B 4 __main_ .

R ISR Rty exec () Ml eval O MISERAFMNT LT SCHRRIRTE L. 2858 SUZ W] REM
HE A PR T PATTE A o X L5 | BEOR 1R B A AR AT, 5h 2 ARAE TR G0 1) Jr i AL A A
EJaa R . 28 Ay 25 SO IR RI B Tl . e S A AR
PURRBIAEACAL A EASY RRETIARAUS R - X AT A i ks, PO ENT#
(11 PRV IS B« IR DA TR &

class A:
a = 42
b = list(a + i for i in range (10))
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4.23 HESBZT HFZRONIT
CPython implementation detail: | P/ i%3:fil _ builtins_ , FUCRT B TSCBgn. s
BLE R N B 44 2 E N Y % D mport builtins HAH NS MOZEE b E T

5 — A AR B A POAT M O IR B 9 44 s ) SE B b Rl O A e R a4 2 ) P R R 4 R
__builtins__ REFIH; KW —DF M — DB (TR OLT &6 TB ) 54 .
BOATOLT, H7E __main__ BRI, __builtins__ PR MWEMH builtins; HFEATfTH AL
B, __builtins_ W builtins B 57U —4 514

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 () Fl exec () BRECEA RS 58 BRI U7 AL SR AT 44 P o 44 B0 mT AETR ) 28 B9 R v 4 ) i
A AP RAT . B R R RATAN RAEROE W A A S, MR E SR A S exec ()
eval () BECH WIESHONRER R4 20 MR A EE - ayA 2w, WE S FBET
P

43 BE

S B BT PR R T 42 R DA (O Ak PR DR L S 2 R — b 5. S AR RIS D 21 1Y
(E F1A, BT AR A bl B AR SR e AT o 4 ) 33 A ) 2 e g e ke g A A e e
LS AN

Python f#Hr i 2 AERL M BZ AT B3 (BN TAE PR ) AYMEIRS] % 524 . Python 27 AT Aid
iraise iHAIBAMG| KE . RELHEZEL cry ... except IFFPRITER . %IEMI finally T
ARG R RN, B AR, R TSI Z AT K A S AR S AT

Python 55 IRAL BRI 2 “& k" BEAL: S abBRaR vl DAFR I A T A A @, FAESNZ Ak T, (=
BB HE R AR YOI IR B (Bl T2 BBt A A RS 7 B )

B R TERPUCHNS, RS R IARFRIET, SR IS BRI EEER. TCie@MFrE o,
EHESITHRR R EE, BRlE Y75 N systemExit MR,

SRl RIBIRAR R . except TRISARIGIL BRI RATESE: BRG] 52 B 1) 82 H B JE
A AEE AR o SEBRT AL PRAS I, THEAF A O S AR BRI AR L

ik SHIHEAE Python APT YA o HN A I BEAE Python TI-2% ZIH AR AN 28 2 455 b 5 A ol
AR, APLZRH BAE 2 AR s AT i) AR T o

TS Ay & o) N oy IRRRIHR DA Reraise i &) NTHIN radse iR .
U BB B T R AT 0 (R P PERE A B I B R T

43. B&E 49




The Python Language Reference, A4 %5 3.12.0a0

&

50 Chapter 4. TR



CHAPTER D

SNRS

—A~module ) Python 1% 3 it importing BEAE L REWS 15 17 75 — A BLH N RS . import BA) 2K
S AL R, BEARME— . importlib. import_module () DA N E Y
__import__ () ZFpRECH AT AR R A E S AL

import IFAIEEE TR Bl RITELMRAELER, SRS RHER SR E B 24 piff sk b i 24 75
import HAJMERRBAEGOE SOFXT __import_ () BB W AE YIS, __import__ ()
R [HE SN T IAT import IAIAFRIEE B . HZS Y import A T MRLARIESRIER 2 41
RE

X __import__ () BYELIEAAF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAMEA P AT (14E sys .modules), Hfimport iR PATARIEERRIE.

Yimport EAIBHATS, PRUEFRINE _import_ () REXSBMM . HAL KGRI A RS RHLH
(BN importlib.import_module ()) Al BE&HEFFLSE _ import_ () A TNTH CHIMITT R
RSP AL o

W AMEHPT B AR, Python 218 R, WK A1 — 4 module X4 WAL E . WA
FREA PRI AT, W25k ModuleNotFoundError. 24 &R AN, Python 2508 %
T SREm R 48 2R A 8 4 PRI . 3K SR T DA A (8 FH 0 F T STl i) 2 R R DM CR 9 &
TE 3.3 UG ARG H AT LI PEP 302 Hi 8 — i BR2ZOK . AL BAEARAR AL

—BAS ARG sys.meta_path Z&EEHR. LA, WFEAEMA S ERN LR ERE LR (S
i, PEP 420),

5.1 importlib

importlib FIEBRE M T — N FEEA API Rk 53 ARG 4T X H. Bl U1 importlib.
import_module () $&fft THIHNER __import__ () HHERE. WA APL Ji R R A
Pliil. HEZHMITESE import 1ib IR,

%10, types.ModuleType.
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52 8

Python A7 —FEIHIT R, Fra Bl | T %260, Jib b /] Python, C ifje 5l AYTE = 553,
%Tﬁ%‘ﬁiﬂﬁ AL PRI FRIZ S5, Python if5I AT & AR .

PRATVME A MRS RGE R H %, FHEEHE U H R i 300F, AETA B A2 HU Ao T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

SRR A E AR A R AR, 15#5(|5F)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, R, (ETHEA __path_ JBIERBEE SRR

A B A T2 7. TEA S HLOE AR50, '3 Python F 47 £ J& 1 U5 ) 1A — 5. A
BARATRES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L7 AR AL, FALEL Flar &2 L. WA GRIMIAL, EN11E Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init_ .py ARSI, Y—HREgTFAR, X

__init__.py XS BSHBEET, BIrE XPXRSBBE Rz S MRl AR, __init .

iy ijFﬁI PARL S 5 AR H A B o T 60 5 1) Python ACTEAR IR AURS, Python REFERLHAS T A g H i
A S o

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

5 A parent.one FfaRHNFT parent/__init_ .py fll parent/one/__init__ .py. J5Z5
A parent.two B parent.three N2 5444 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 A0 0 MY, BRI R ARG I — AT AAERI AT RRAL TS RGBS [l 7
B wRor ] REALT zip OO R4S L, i3 Python 7S AJUITE] AT ASR SR B HAA Ty . i 4% 25 8] (9
A—E X HER Y EI S RGEFHINGR . BN TR To SRR 1 R U .

v 2 ) __path_ JEPEAGE @RS 1002 6 E AR AR A, AR AR AR (5
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — U AKX B ST X
PANIUE S

WA EEA parent/__init_ .py X, Ehr L, FESAERIEN K LA parent HIE,
HANERH AR it fit. I parent /one WA B A —E 5 parent /two AH4F. FEIX AP i
T, Python R HTHZL ¥ parent WAIE MR, LIELEASGEL TN BT A

73S PEP 420 ik fiy 44 25 [0 G A RS s o
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53 #%

TR ER, Python FF B A (S EF M, MFUFTHE REMEERAZEN) WL L %
o WAMATLAKH import RIS E, sF Kk HE% importlib. import_module () 5§
__import__ () REIIEZ.

WAFRSES ARSI B, BWn] U M — DB i S5 6 4%, filln foo.bar.
baz. fEXMEH T, Python &8¢zl G A foo, RIGRE foo.bar, HJGE foo.bar.baz, NHE XL
SRR —A R, HR45| % ModuleNotFoundError,

5.3.1 EREE

TEF A RZYE e A )T 2 sys . .modules. XML B 25472 Wil S AN I RS/
(R FEH A AR) . IR Z A foo.bar.baz, N sys.modules ¥f,% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

AW, 2FE sys.modules BARBIRAFR, AHFAENIHKRHOE S T2 S ARR, S A
SEMl. RN, WIRME N None, M£5[% ModuleNotFoundError, QIRLAFHRERIAFR, Python
REAREEAR AR

sys.modules @[ G, MR REASBEIA CHR B (PR HABB R ENTIH), |
B ABHN A4 H TR, 330 Python 7E MR AR B R ar 45 800 T DAIR{E A None
s T — IR EASYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAFAH,
ORGSR LA FREASEERE, RIS P IMRARAS GfF R A [l —4~. ML, importlib.reload()
FFEEH B =AM, I ] B i BRI A TR R A AU R BB ) AR AR Y 2

5.3.2 ELIRF0INE; 2R

WRAEE A ARRIBIRAE sys .modules $AZ], WILRF AV A Python (5 A MM AZE SR AN BRI .
WP AR S PSS B, B & 4R 25 o2 25 . AR AR AT 55 SR i 2 75 R O I L I i) S m 4% 3]
gﬁ%%ﬂ@ffﬁﬂ%o [F] IR S B P2 X RAR R 7\ 35— E N ITER € BRI 20T 5 AR 22k [0 5

Python {55 T ZABRIA B FRAF AT AR 55— Q0] 5 (00 Y BARHL 58 AN HIHE Qi) 22 LR G5 A5
B A BRINE AR AR import path PRI, import path J&—ANH SUE R G AR K zip SO LAV B
o BT AP N R @ AR, GIanH URL 5@ i 95 .

MR AR, IR DUIMAKT 2 35 DAY FRASTHE 2% () B A4 F e

ARSI A EIE MBS . AR ENTRER BT E A ARAIRER SR o] —A> RS AL, XX S
AR RAG R B, B528- 2 AP TAE M AR 6 o

PATR A5l 1A A ARAR AN BRAS WU S 2 AT, AR AR AR A B MR Y B ok i
AL -

TE 3.4 R AEZ [l Python A, A4k BRI ho 2 25, BUAEE AT LR [ BEH AR, Ho
ety MEARAAE R ARG, HOHRAES A g
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

TUHTAE S AR R IO T, ST H M S A RE R R K2k, {2 sys .modules ZAFA KRS
XAVFICH THEE sys.path i, RETHBGE RN ER. S0 TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TRAN sys.path (8 package.__path_) {RRH—H, FEBEIE NI R HAEIR
MR - S ABARE TR 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 THEE

MG EAMBIBIRAE sys .modules I AFIE), Python S EH R sys.meta_path, HAPaEITH
RAEIRASRI G IR o X BEATFR 2812 0 1 2 18 AR S B AT 75 HE W] b BZ A AR A . TRk AR A 4k
ARSI N find_spec () YE, I EEZ=ASE: 2. S AMBEME RS (i), Jt
BEAD A HAN AT (50 A ] SRS SR A A2 B S 1 R AL FELER 8 44 PR BB

USRI A A A I i) Ak PR E A RIS, BRI ] — TR G WS E A REAL B4 BRI
BB, 23R E None, HIR sys.meta_path AbFIEAREFIAS R AR A AR I YIRS 5, WERF5] %
ModuleNotFoundError, {LMHAMMMT| % F o Bk LR, Hlor e AdR.

TUHEARET AR find_spec () HYERAWTAEP B =138 B MRS ARG 52 R EZL K, B
4N foo.bar.baz. -SRI RMIHMBESE . X T s 2083, 5 " A~3%0Ch None,
{EX T FRRE T, BN SECN M __path_ J@MEME. WRMNA __path__ JBMETCEDIN,
Fi5] % ModuleNotFoundError. 5= NSEE—MRHAIE NG ME B IR A RS . SAR
SN TEE NI E L A—A> BBk,

T BAS T AT K AT A W I Toi 4 o B, AR il I B i R 2 A7, WIS A foo.bar.baz
FHE EPATIE T A, TR T EE R (pf) FIH mpf. find_spec ("foo", None, None).
TERA foo ZJ5, foo.bar ¥i@dsE R FICKERFA, M mpf.find_spec("foo.bar",
foo.__path_ , None), —H foo.bar BJHFA, Ha—%M ) FHJEH mpf. find_spec ("foo.
bar.baz", foo.bar._ path_ , None),

ALEITHAR AR USRI A . 2438 None DASMNIF RN =S HAEARS, XEFALFE 2

& [A] None,

Python [JERIA sys.meta_path B =Focktedifids, —AhIEAIT S A BRI, —FhE a5
AUREEHR , 30A — PP REE Q] 5 AR B import path IR (Bllpath based finder) .

1E 3.4 MG JUk e Bk g i £ind_spec () J{ABMUT find_module (), JEHEICI, EFFYELSE
AL, SAVEX S AR AR LI £ind_spec () WZ=ifEHE.

e 310 R ARSI find_module () MAERSE| A ImportWarning.,

5.4 g

MR RREI, ANLRPRAE N HZ R (] (P SR maeas) . NS AR
B P A A T R A T B P

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:

Q)
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(£ L£50)

# unsupported
raise ImportError

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

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

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

THEE A T Ay
© WARAE sys.modules WIFFEREAMRIBRT R, FARESTLRFHR].

o FEMEARPATHIRAD Z 7], ZAPGAEET sys .modules Hr, X— SR CHE, PRI
ATHE (EREEkEE) SAHLE S BUOCHHRINE] sys . modules AR IFFERINEE BL R B TCRRI#
RN - 0 I 2 2
o QAR AR, WRZAEIE - RN R WAL - K sys .modules R, (BT AFAET
sys.modules AFHIMHE, DARATARVE R BiEas 52 ma e s D i 2 SR B e A . X HE
FUMEAIE, J5E SRR 2k 2R M AR B AE sys .modules Hi,
o TERHLA) 3 SEHIE R PATZ 1T, FANHI S BEE FAM G (F_ LmEa s etk
“_init_module_attrs”), {ERFZ G 2385,
o BTN AT 2, AE IAPRHE RS iy 24 S R AT A RIEA ME . g
ARUUE BT N
o FEIM# AR P AIEIL 34 exec_module() AARER I A — & iR AE S A LS SRR A RLERL
TE 34 RN SARFCEREE T MESE LRI, XLEAEPAHI 2 H importlib.abe.
Loader.load_module () G RIATH .

5.4.1 ;g

B K g B2 0L ¢ B A0 2K T e LR AT, S AMLHI I importlib.abe.Loader.
exec_module () JikHHEA—DSHORIITHIII . M exec_module () i [] ) AE A {ELHR 5 1
i er RV EN IS &
o WEPRAHUZ—> Python #tble (T JE N BTSN ASINARA Y T2 ), In2eas ROZAEBT iy 2 Ry iy 24 25
[A] (module.__dict__ ) HHATHIHAAIY.

o ARINEAR TR RTERR , ENV%G| K ImportError, AidfE exec_module () 5%
AEA] HoAth 57 R W3
TEVFZAGOLT , AERARAUINEAS 1T DR A — X 4R FEMAROL R £ind_spec () J7yARFIR [l — MRS LR,
Hrnsas 9o self.

% importlib SEHL G EL A AR M. 12T sys . modules HEHBTHA FRR U G . 3307 5 1 1 5 i J2 4
FARBIRATRETE sys .modules PRI O o XJE T HMSEBUREEST N, APRIEREYE H A Python SeBEAEEAEH .

5.4. g 55




The Python Language Reference, A4 %5 3.12.0a0

FEHM R 2 7] AP B 5L create_module () FIEFEMEI R QB & . B2 NS5, 1
REHHAR UEEE , 3% m A e I 2 A ] . create_module () ANETFRHN S ik EE
falJE . AnRBIHGR ] None, S AMLEINE A7 B8 HiHH

3.4 FTgE: M#E#s) create_module () Jrik,

TE 3.4 UE Y load_module () HiEM exec_module () Bk, S AMLE] SR Br g B ST
fEHRAE -

NTESIE MBS, FAVLGSHH S AN load_module () F¥E, WHREGFEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, Nzkss iz ML exec_module () »

B T HATIIRZ A, Load_module () Jrikme A SE Bl B SCRIIAR) A RESUIM AN RE . B AR 7] B KR 1 73
RIE, HFiA— LM E:

« W sys.modules WAEFEFE & 24 FRIIBEHNT G, MR LA H CAAERBE.  (FN
importlib.reload () K ILIEIEW LAE. ) WRZL KB AFAET sys.modules H1, il
AR AP E I A sys .modules.

o TEMBERPATHHABD Z 1T, B 2 AAFAET sys .modules Z A, AR IRTCHREBIH S UOMEK .

o ASRMERNL, MBS DARSERALMECTIMAZF] sys.modules HRELEL, HELI (LB LRI
BRI, FFTR BRI iz B 5 iy .

7E 35 R W B 24 exec_module() B E X fH create_module() XK & X B ¥ 5| &

DeprecationWarning,
TE 3.6 U P 24 exec_module () B X1H create_module () FEXI¥E| % ImportError,
IE 3.10 fREE: il load_module () ¥3| &k ImportWarning,

5.4.2 FEIR

AL EALH] (B4 import1ib APL import J import-from iBAJEkH NER __import__ ()l
AN AR, AR iy 44 25 1) R SR — AN AR R T R 485 . Bltn, WRA spam H—ANT
Witk foo, MIFES A spam. foo ZJ5, spam FFEA—A4EEFIA N T foo @M. RUIBAESR W
N SRS

spam/
__init__ .py
foo.py

HHH spam/__init__.py HHUTFIATHNE:

from .foo import Foo

IR AT AREDAFHE £oo Fl Foo A FREPEIRME] spam b

>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

22 HE 38 5 17) Python S FR45E RN, X ERAKTRES S AR, HELRE LS ARG A HARE.
1R AN B — E B W RARAE sys.modules | 'spam'] fl sys.modules['spam. foo'] (FlFE_FiR
FAZ R, W5 E A s HTE B foo JETE.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R maEzml. K285 B2 prA Kb M
o BEHOAAR UL R H A8 5 T MRHOR B REX e 3 AR A5

FEF IR RS DL T AR VP IRASHE S ARG A Z (B35, (90 A07E B RIS 16 FH ) A 4R 25 A1
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

B R U B & VR R X G i) __spec_ JRIERFAN A IF. A7 KRB EHLA B TEAN N 23 S Y

ModuleSpec,

3.4 BRI

5.4.4 SAERMEHREY

NI SAE TN RV 8] ARSI AR U IR MR R I XL g v, AN AR A TR 2 il
T

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

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

__loader__

__loader__ JRIEMMIHBEN T AR GAE NN BB BBkt 5. X EER AT AE, B
WA BONA RS & HDGE, BlAnSRCOR R I e K -

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

TE 3.12 JiREE B The value of ___loader__is expected to be the same as __spec___.loader. The use
of __loader___ is deprecated and slated for removal in Python 3.14.

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

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

It is strongly recommended that you rely on ___spec__ instead instead of this attribute.
TE 3.6 M __package_ fiifl5 __spec__.parent HAMFIHI{E.
7E 3.10 iR ER: ImportWarning is raised if import falls back to __package___instead of parent.

JE 3.12 iR ¥ ¥ Raise DeprecationWarning instead of ImportWarning when falling back to
__package__.

—Spec__

__spec__ JETELABENTE T ABHTZLE H I BHAR B . X __spec__ MYIEHH B & K 7] )
VER F 845 25 3 #h BR8] Ands feng ik . ME—PIPIANE __main_ , HHH _ spec_ &g
JUTF %A None.

When ___spec__ .parent isnotset, _ _package_ is used as a fallback.
3.4 FriR e
JE3.6 RN 24 _ package_  KEXNF, _ spec_ .parent &g fEHIEI.
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—path__
WAREHCH . (ME R EMEE R A 25 RE) , MR BRI path &M, JEtk
BRI S, (HAR __path__ WA #— BRI RANAT ACAZS . W3R __path__ AR,
MIFEEART B M%) AR . X __path__ i ZH/7E T T P
AR BPBIRA N ZHA __path__ J@Mk.

__file__

__cached__

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

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

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

It is strongly recommended that yourely on __spec__ instead instead of ___cached__.

5.4.5 module.__path__

MRIEE S, WR—MEREA __path_ JEME, EM2t.

W __path__ @IESTER AL T WIE B . FEFAPLHNE, ERIIHES sys. path EAMIE,
HIFE S AR S it — MRBUR R A B R . (B2, __path_ @& sys.path ZEIHZ R,

__path__ WiUE lFAFER AR TR 5, HEWATANZE . fET sys . path BN FRRSE 1T
Wi __path__, #H sys.path_hooks (JL'F30) KA B __path__ A .

W __init__.py PR AR EBCESME __path_ &M, 1 HXZ2AE PEP 420 2 i 5K Bl fi 44
2RI, FEE PEP 420 (5] A, a4 250 WA P 2RI __path BN Y
_init__.py XM SANLGIS B A SR A IEBEE _ path_

5.4.6 &EIRHY repr
BIATEOLT, AEEEEREA — 0 0y repr, (H@4R0] DMEE_ER @RS, ZEB A RS Ui
B A e Ut A2 BTN R 17 repr.

WRAR L LA spec (__spec_), FAMURPEF 2 & A2 il repro A5 #l2k Mak F A %) spec, A
RGO A 45 Rl ] G R HAE— A BRIA repr. B2 ] module.__name_ , module.
_ file_ PAJ¢module._ loader__ fEH repr Wik A, FHARHEA R AE BB

AR 2 B At 0 L -
s AURBLREAA __spec_ @M, HARHKE (S B SN B repro HA ) 1) JE P4 "name”,

“loader”, “origin” #/1”has_location” £54% ,
o WRBRAA __file @M, XWHIEREE repr —EB4)
o MRBIHAS _ file  {HEA _ loader_ HHUEA N None, NN E$H repr 234 FHAFEHIH

repr {453
o XFHAMELL, (FE repr A AIAEEE __name_ .

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

7E Python M .pyc SFMECE ZAr 72 A, EXRMAZF BT HEH oy BICHEITER. BOA
LT, Python Ml AE I 5 AZAT SC A BRAF IR S S B A8 ESOS TR ORI R /N SE B — o AEIB AT
ARG S O AT S A ORI SO AN IR SR ORI AT A R

Python 3 3¢+ “ETMAI" A7 CIF, BIORAFIE SCIRE N A W A (B A @ oo Bl . AEAE Al AL T
WA cpye SO KA BUFIARR A AL X TR A BB TG A . pye SO, Python £33 i SR MG A Y SC
K5 G5 0 A (55 G A7 ST Th B 8 A (B LR R 18 A7 R o B R A 4 TR T I A ) G A7 S
B E R AL, Python 2 BT AR L H B A — AN BN AG 2 BT A 1) B A7 SR P T aAER &AL L pyc C
1, HEHAFAE Python siex HHEENE ZAF U AR W 5T AR . pye SUUE RUERAT R ml i
—-check—hash-based-pycs JEIREEZ .

%z”ﬂ@T%MTﬁ?%ﬁm-MCiﬁoE%ZW,Wmmﬂiﬁﬁ?ﬁﬁﬁﬁﬁ%?%@%ﬁ%
Rk

5.5 BT HBENEHRE

TEZ HIC 28472 I, Python A JLFRERIARYJC AR ALt de . Hoh 2 —Jepath based finder (PathFinder), B
SEROT AR R B SR import path. TR HARE — T RRBHGAIE.

BT AR RS B S A AGE T T A BRI B B A, RFEATR B RKEIRAN
TE AT AL B E JET BRAR I B A 2 H AR

BRINA ISR A5 H A R A S & LB T X R G P A SR G B 1 L, WAL B & R ik S 2R AL A
Python i (. py (), Python 74555 (. pyc SCH) PARGEEEEE (10 . so UM ZEARUEEH zipimport
IR ZHF R, BRABSAR S H B aR REAL BT A K B zip SCEmy ik soph3ss,

RS H AR T SR G E . BT PARE ] URL. B 2R A i al il DA 45 5 8 7 1 A o] He o7
e

BT AR AL R R SR AL TR 8 TR DAGERE D AT E AT R AR S H B8 i, ASRAR
TS SRR 4 URL IR BAR A0 H , AR DA S — > SE B HTTP 1 SCE M 2% _E AR iy #y 1. 1X 4
T (ATRAIXES) 7240 Bl —AS SR R ikl path entry finder , VAU RPN —4> % IR R A M4
BRI N AR o

RGey s AR EHEFEH T 2R EX—RIE, Wl idmeta path finder FMpath entry finder Wi RiE:
KX BT, XPMEBIE Rl TR, B AR AL I s E,
{H B — R BB A 2S00 . i, Tl EAE RS EH TS ARG, FEEE
#f] sys.meta_path JHJf.

MIHZT, B H ARG AR L VU T AR & R i SC By, Shs b, WRFG RN
sys.meta_path BERET AR ERAS, HASH LM H ARG PGER .

5.5.1 BEFEEKSE

path based finder 23 F 5t BRI EGE 1T parh entry FEAFER R TR E (7 E 1Y Python BIHUFI ., ZEBKIZKH T
REME RGP ALE, (HENHFALZRT .

VER—Fh G E 2s, path based finder SEPL T IR £ind_spec () WML, (BREEIIMATF T
— LRI, Wk R AR A A import path ZEFRATINEL .

H=AA5 B Hipath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffifi
Ho X4 __path JEMEWSWEEEH . B0 T HTE H S APLUSI &N

sys.path contains a list of strings providing search locations for modules and packages. It is initialized from the
PYTHONPATH environment variable and various other installation- and implementation-specific defaults. Entries
in sys.path can name directories on the file system, zip files, and potentially other “locations” (see the site
module) that should be searched for modules, such as URLSs, or database queries. Only strings should be present on
sys.path; all other data types are ignored.
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path based finder jg&—Fhmeta path finder, F 5 ANLH] 28 8 98 b SCHE R B9 3T B AR B A 3R A1
find_spec () KRB shimport path 2, 24%i [ find_spec () 5 A path ZEH;, BHFE—14 7]
W B F AR ANl N R i T S AR __path__ @M. W path %0k None,
XFERERERNFEA, K sys.path.

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

WARBEEFZENFETEAT, B TBRENERSSENR sys. . path_hooks FRIEENFTR XS X
AR PR35 2 5 B AT MEASWE S8, WERERNEAH .. B RE0ZR M
] A BEER AR S5 H path entry finder, 25| % ImportError. TR EHREHEH InportError 3k
RN T IR B S path entry KX B [Rpath entry finder . %55 2 Mg FH kS Timport path (R EA.
BT ZI R DA R BT R AT S FAT R RS i ToeE (Flanv] DL S0 R 40
gt UTF-8 s ety ), R4 T REMS S5, BN1%5] K InportError,

W sys.path_hooks IKMERIE G 1R [Blpath entry finder, WIET BARR)EKAF find_spec () J
WHHTE sys .path_importer_cache HfFA None GR/RILERAR % H A XTI AL #4ds) Hf1 [l None,
FenWmeta path finder FoYEFRETZATIR

I sys.path_hooks A path entry hook ] YH XTI IR BI{E & — path entry finder, WPAR P
W R ) AR AR E K — B A UL, AR BRI i B T

YH TAEEHSK - H— M E AR RN - S sys.path PRYHAMMSZEHIEA AR 55, W
RBP4 TAFHFAAEAE, W sys.path_importer_cache HRSAFHALAMTE. HiK, A
AR S0 Y 5 TAE H R T 2H & . %=, W sys.path_importer_cache Frfifi {1 H
importlib.machinery.PathFinder.find_spec () ik B EEE EEHM Y m T/EH MR
EEZ IR

5.5.2 BBEEFEERBEMY

AT B WR AR A, o T S dr 4 S R R A B s, B A H AR AR LTSl
find_spec () ¥

find_spec () HZMWNSH, S AR EREIRE S TR, AL (ATER)) HARELR, £ind_spec ()
IR MREH ) 58 T RO RS DL o XSRS DR (5 “Inaeds” G (HA—DBIsM) .

J9T g AP B R o MRS UL B AR R — A dw &4 &S [poriion, B AR A H E R d &
¢ submodule_search_locations” % A — A~ &R 4RI 5 35

TE 3.4 CHEPL: find_spec () BT find_loader () fl find_module (), G EWALEHEFHH, H
SFE find_spec () ARE CHBEHA .

BEIH AR 2% H 2 s 1 RE S SEBLX A E S Y ik i) — i e SE 8 £ind_spec () o PR
JEARSS, XPATTEEEEZ. B2, WRAERAERH ARG LI T find_spec (), XMt
TR

find_loader () #%Z— 1S54, MESABRIEEREZFR. find_loader () i&[F—A4> 2 jo4,
S TR N B T A AR A 44 25 [E] portion.

HT )G AR AL S AR, 52 AR H AR WA R R OB A A T R R S
find_module () F¥. (A4 H AL find_module () HEMHHL NS AE path 28 (B
NN EIC Sk B X B AR TR LA TR I AOAE 4 AR5 L)

B SA HEHRAH find_module () FIECFHH, BB ARFEEES H AR A a2 25 R HE A
4ye WA £ind_loader () fll find_module () FBfFET B EAHERKLSET, FARGRLEH
H find_loader () MAERF find_module ().

S et B, A fELE sys.path_importer_cache H1#k#| imp.NullImporter FISEH. HHSCKRER LRG58 il 1
None f{#, %S I portingpythoncode.
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TE 310 fRE M ARGV find_module () fl find_loader () ¥ 3| % ImportWarning,

5.6 HMFEESARSE

ﬁi%%ﬁﬁA%%E@%ﬂ%M%ﬂ%%% sys.meta_path BIBCANE, | FEHSEEBHON A & Lok
T

— AT 5 AR AR T TR R AT O T AS S 5 1) 5 N AR SR A AP, IR 2 8 4 N LY
__import_ () PRECAIBEMLAS 1. XANREIG MR DATERIHYZ G Fas AT, RIVRAE RS REE A R A
NERIHIAT o

AP HO T SR 1 AE T AR B — A T A SRS (IR R SE B HRESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError Ifij EiR [B] None t/E#5 T . R jGHE FRICHEHE R
VAT e S TEIV2 2 PRV 2 g kL

5.7 BHEMFA

R FAB ST — DA FRA R AN HI RIS . PIDECE 2 RIS R 2 Hl
W EFERHN A, RS 2R RS B, 4E AR I R Ei:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

RNEETE subpackagel /moduleX.py B 4& subpackagel/__init_ .py H1, PATFSAERRARN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY

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

7 S AT DA import <> B{ from <> import <> 1E¥E, (HAXT A KB FHEE —FiEa; Hp
A D AR T

import XXX.YYY.ZZZ

MR xxx . vYY. 222 fER AT R, {H.moduleY 2 MERUN L.
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5.8 X _ main__ fJ45%EIN

Xt Python S ARGEANE __main_ BBUE—MEFIRIGOL. IRUME S — % WA, __main_ BBk
SEAERERS BB BRI BRI, 5 sys Rl builtins RIEML. HE, SIWEARRE, BIHFAEHEIH
PN ERR . KRN __main_ WHIAR MR T SCROBT AL A T ARRE s BT FRT AT IR A H A e 0

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

24 Python [fffill —m BEBHBNN, __spec_ SPBMAHNAR AW BIAAE N, __spec_ BAHE
_main_ BHWERPATEAHR, zip XAFEHE sys . path & H il I IR T,

1 AWM T _main__.__spec_ &K None, WHWMTH _main__ A9RFAEH S
AR

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

TEERAERG— 0L _main__ . spec_ FUEJ None, BPAESCIEMEIAR LU AT AV —AMEEHR
BT WARAHEEE  main_ PRYTTEEARL, WM -m IFR.

EEFFAERAE __main_ WY F DA RABRHE __main_ . spec_ MMV HIBIER, Ef]
PSR R e, XRbTATEES: ] if __name_ == "__main_ ": fRIRAHAIFHIN
B AP RIATE __main_ fiy s 25 Al AR89 AR T

5.9 &E 3k

FALH A Python A= 2 ) 2 4 B &4 TARKAAE . JRARHY LS DLRT 3SR AT AR, (HAER S %
SR Z GV Z AR A T E BB

JRUGHY sys.meta_path HUAKULHH L PEP 302, JRZERY LA L PEP 420,

PEP 420 “fy Python 3.3 5| A T % = 4 ¢, PEP 420 if 5| A T find_loader () Hp i 1E N
find_module () E‘JE’E&O

PEP 366 fiiit 7 ¥l __package__ J@ME, HTHERER By 2R T A

PEP 328 5I A THXMHMBAMI A, HAUSE T __name_ 15X, 5% PEP 366 7y __package__
IMAFLIE i o

PEP 338 & L AR AT .

PEP 451 £ spec XTI T XM AMERIERR . BIERF MBI FER LA 5L ] A
Bl . X SR R VF 7 ARG T — 28 APL I A FR AR A 2 i — S8 vk
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

TR TEARSEAESETH, SN BNF AR R R IR A @A . 2 CGEFECHT)
AN EA I T B

name .= othername

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

6.1 EARER

YR RN ARIBFAFR A P T BIES B ol R AL, XN E
BRI AAFSEBOR A T s ey 5

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

SCLELR R A TR E B AT (B, PR % B EAN A HSE0) -« 7 RUAUE SCEATA
CHARAT N -

6.2 &%

IR IRFBAM BB BOTR . i B TR AR . PARSES . iR B S
FERTEATETEE BB T TR aEA:

identifier | literal | enclosure
parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

atom
enclosure
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6.2.1 #RIAFF (BHR)

YER R B FRIR S U AR . TESF AT A Fe st 5 — 47 TIRHORE & L, VARG & 54902 $REUE
PRUEASE i =

YA TR E B AR, RHZJR T oRAERHR B XS . Y424 FRAR L E T, 220 HoRER 5 &
NameError {4 .

RAT Rt 4 SCAS B A BRSSO I — AR iR A AP AN 3 2 N R T35 I BAS A A~ Bl
Z T RIS R, ESWIURIZERN AR 6k, FA AR A B 2 sk i h—ME K e .
AR SIS, BEBRTTLP R R HAEA TR —A FRIZ. filan, HIME—N4 K Ham Y2
FIAR RS __spam @Ml _Ham__spam. XAV FARIRAT BT 0 AOAH A0 . QSR 5 1)
SRR (T 255 NFAF), PTRE AR HARSCEUE WT . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IESRAE R IR B — AR E IO BB R (FAFRR . A BB PR 280 - XTI R
FIRERL (%) BRI, AT REAIEUE. TEES T @i,

JIA S TMEARAS BT AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL A T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

6.2.3 FHEIESHIHX
7 [ 45 S I 2R S HE 5 ] ek U &

parenth_form := "(" [starred expression] ")"

A7 355 B B I FRFR %2R BRI EREATR PG . RS R 20— e, Ea™
A—Aocdl; BN, B RN R I Y Rk

— RN N AR RIFE SR A — R TC A G T ICdR A AR, BRI - AR ] A R
W) (R B 25 e 47 A X 5 m] REAH R AT BB ] )

TR CA AR i B S, PR AR SR EART . PIOMTOL R 2], XSS
B - AAVHERIRR M AT 55107 257 2 FECL, IS WA A S RICIR B3k .

(K

6.24 JIxR. KRESFHANETR

BT HIHIIF . AT, Python UL T 4% “SUR” HORIRAE, AL A AP
o R U R
« BRI AR SRR, B 45 X

LS SR KNI AR
comprehension := assignment_expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
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comp_iter = comp_for | comp_1if
comp_if = "if" or_test [comp_iter]

XA ZEH R BRMRIRAUSHIN 2> —A for THAREANMEZA for B if T4, fEXFME
R, B e A U for B 1E TR — DB, MNERLRINFRE, K5
BRI f AR AR B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIRTNEAFAN, SIS — R EM AT . XA
PRIRZ HARSIRI A A 2 Wit BISNZ AR

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
BRI FﬁMﬂx¥ﬁM&EEwﬂm¥ﬁ*%Eﬁmﬁ SEARREFESNZME I BORAE,
HEATA] BEHO T M ZE M AN R P AR, I [x*y for x in range(10) for y in

range (x, x+10)],

AT RSB HWER DR MR AL, ERXEFEHINEEIEMH vield fl yield
from FiEF,

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

3.6 B HIgE: 5IA T RS
1E 3.8 IR M: vield Al yield from ¥ERIREM MM CHEEH .

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

6.2.5 FIRER
MIES 2 e W E e 7 SR QIR N SRl E S Wy I

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

PFRER S E—AEISI NG, RS — R ks — T Ok E . A8t dE S0
— 2RI, HICRS MR G YPORAEI BT AT R L ﬁ%@—AﬁETM HIESS
MR U A R T R AT .

6.2.6 E8ET

A e ARSI, 57 MR R ROBIHE T80 B 570 il S A

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

A RRLTE R AN R, NN — RO FA S eSO E. LiitdnE S
R — R IR, HOUR SN AEZAPORIEF MA RGN R Afeft— SN, a2
R W Ve U DEAE VIvE St g A6

AR (3 R R IERT R .
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6.2.7 FHRR

T UL TR e — A B 5 AR R A T B Ry 2 10 S 5 2291

dict_display = "{" [key_datum list | dict_comprehension] "}"
key_datum_1list = key_datum ("," key_datum)* [","]

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

FHL IR E A ST 42

ARG AN IE S A BRI AT, BN BAPORIE S CFIM A H « AR 20
SRR S A O R R A B o XTI VR ] DATE SRR P81 v 2 R h A R O B, e 2 S
R RS — G B E

VRS * F7R F R0, CHBRERULATL A mapping. TABSTBAMAR T, 550 S
5 P T B AR SRR S LT 6 5 T O (.

3.5 B IfE: PRl E| T UL RN, F) i PEP 448 §2i

FUE S G RMEGHERZXA AR, EFRLAR T RIPIANFRIE, i EARMERfor” Fivif”
TA). BHESAPIATRE, AN EER A ICR SN R U O AGHT 7 4.

o BRI SRR IR CAITEZ BT AT /& X R 228 4 —35 P, (BRYUDR, SERYSRALNYIZ N hashable, X
ST AT A GARHERRAES T . ) B G2 IR rh SN il s 48 B P DRAF A B fs— s (RIS
I FHERR AT SCA) S A R o

T 3.8 HUHEY: 7 Python 3.8 Z i) i ol , 304 & SUAFBEMIE I SRAEIT . #E CPython 1, {H
LT RYORME. WRIE PEP 572 043, M 3.8 JFUfh, #LETHPORIA.

6.2.8 HpETIER
HE A R T IR S e ) e T A AR T

generator_expression = "(" expression comp_for ")"

ARk A T E— R AR g . WA S HE U], OTE T8 M BRI 2 7 6
S SRR .

A A R P AR RS AE N AR A R VAH__next__ () JrEmmHELAEE T Lok E (RIS
e A A R ) o (2, JAEM for TAYARYTT IR R 2L RIRIERY, BRI E B iy
RS A A 2R SCRAG I E] A 2R RIS — MER A 4 . J52E0) for TRILA S /e
M for )AL RS TCIEAE N2 E N R, A E AT AT RES AR M e M T AR 5
REUPME. Bl (x*y for x in range (10) for y in range(x, x+10)).

45570 HUBRA — S SHOW TR ) T AR S . TR S IR —T5 .

R TG TR A AR AR A B TR AR, 45 A R aUE AR A ] yield fllyield from
Fis s

WERA AR RIB A asyne for Th)Eawait Rk, MFKA FF £ mERE K. FPAEMIERRE
KR E A RS, WNRET R E RS (S5 2 K25,

3.6 FihfE: SIA T A R

16 3.7 WCE R £ Python 3.7 Z 7, SR g ks BB R asyne def i gl. M 3.7 FFhq, AEA]
BRI T DARE T S 20 A il ik L

15 3.8 UE I vield Ml vield £rom 7ERGUHASHfE I h O .
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6.2.9 yield k=

yield_atom
yield_expression

yield FiRAE E X generator PRELE  asynchronous generator pR LI 74 F 3| R it 2 BB AE oR 508 S0 N R
o ZE—MREUERNME yield Rk XA b E0E — M E AR R, HE—Tasync def BEY
PRS0 2 LA R R R J— A S 40 A R R A Bl

"(" yield expression ")"
"yield" [expression_list | "from" expression]

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

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

BT BT XN s B 5o m, vield kN ARIFE R T S0 e S A il 215 X w)
B SUVE R —3 4

TE 3.8 WU Pk A5 1 E A SE A T R AE i b A IR B VR s i A yield 3k

IR XA A R RA T A R R AE ST R R 2 R A T A 4

B— A AR R R B, BR[O E R RS o ARG X A AR R A A R B A
1To PATHRBESTEIXN A AT BV R X B, RS PATRIEE—1 yield ik, 7E
X BRI, AR AR R ] expression_list W{H. FRATIrEAHEEE, SU2ULT
FJRER SIS T ok, WFFRMA R LI E . 85, WK AUE (T 55 A 454
243 3 U A2 AR BT TR, XA RIS AT S yield Rk H & — AN AR 1
SEAaE—FE. WA Z )G yield RikXPERHSTIRESAT I s REH__next_ () GEHEZE
it for B next () WERED ML N None, HW, W ZEH send (), WEERKE AL ZITERIE.
Fr A XS A A R B S IR AR AL BT yield 23k, BATEAZMNADR, I HEfaTaT Agk
il ME— X A s B BN BRI E B AE yield J5A2 4R LR SE AT P AL R A B AR FAR Y
W

TEtry G5 AR B AR AL yield ik o WA BERAE (A5 ] VRN 2 880 B Rl 3% BT o)
Y FI A RE AT, B A A R Y close () Jik. close T YE ARV finally F
A AT o

i yield from <expr> . FHIEDHOFAARAUE MR, HAKTTHE AR I
A1 £ T 1 3854 O Y RO . (E Rt senct () 2 AR (i B A o ()
AR MR AE YW BN 2L n T EERS. WRAEX N, IBAsend() K5k
AttributeError B TypeError, [jthrow () ¥3rEI5| & T A FHE .

SRR, 951549 StopIteration SN value JRHEA A vied FkRAYIL. EAID)
463  StopTterat ion MBEAMLE , WAIDLETHAAE RIS (BT
SR M)

FE 3.3 B B yield from <expr> AZHEHSHIA — > F AR,
2 yield kAR IRETE ) A M ME—FB X, $55 T DA IS .
W
PEP 255 - iU % 75 Python HOl A Ay 1 e 1o A GHAAL
PEP 342 - i B /L 25 S BLPMFR S92 TR RS APTAAVR MBI, BT LU 1R B B bR
PEP 380 - Z4LE TR IS IiEE B vield_from MM, DAHEHBZICA T4 M2,
PEP 525 - b/l k28 5 10 48 VIR B B0 AL IS T HERT PEP 492 JEA79 R 9481 .
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4 i ER- A BRI E

AT/ T A AR R AT T A s e ) AT

T BT B C AP TINTE F DA AR 53R 251 % valueError 4.

generator.__next__ ()
T A2 18 B8 R AT B0 B RIAAT yield b s A BRI AT 24— A s ek 208
i next_ () JPIRIKSAATIG, 2ETH) yield Rk URRIE N None. BiJE 2 AEZHHATE T —
A~ yield Fh, X AE AR, M expression list PHKPLREILGG  next ()
AR 5 APRAE R AR N — AR, W5 % StopTteration .
WA R R, PlaniE s for R E0R N B next () BREL

generator.send (value)
WA AT I 1) 2 e bR A “ 8 —AMH. value ZH08 R4 BT yield Fik X W45 R, send()
Ty ¥R 2 3 Jm] AR R B P AR — AN, BOE R A s A AR TR — MER W & 5k
StopIteration. Y4iiflsend () KFFNAEMARN, BLULA None M ZH, H X
IS AT ALY yield ik

generator.throw (value)

generator.throw (type[, value[, traceback] ])
T AR RS | e — D, R M s RO 7 AR B R — M. PR AR AR B 7 A
TAMERBH, WAHFSIK stopIteration i, WERA MG RBBA RGN T, D202
FIET AR, WiFE 2 PEARa NI

MBS, R A R S, BT raise XEEFHITT

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

TE 3.12 B B The second signature (type[, value[, traceback]]) is deprecated and may be removed in a
future version of Python.

generator.close ()
e s R ECE AR AL B 5] & GeneratorExit, HMIRZFAMAFRBIER BN . XTI %
GeneratorExit (T ARMPZT) W KAF R HII N E « AR W E 74 T —ME, KH2
5% RuntimeError. QIRAMZRS | KM HASTR, EEWERAEME . QURASHE L H
FRESIEFRE M close () AaMUTMm.

Bl¥
X HUE— MR BT, 7R T A SR e B B AT

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

>>> generator = echo (1)

>>> print (next (generator))

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

(N gksr)
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(8L 7))
>>> 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.

X yield from Wi, Z 0 “Python -2 HA54L” H1i pep-380.

TE— Ml lasyne def & CHY R ECE T 6 BLAY yield 3K U & o — 25 0 1% ok Hi0E SO —

A~asynchronous generator FR% .

YA R N R B I, B SR [l — A2 R P A AR R AR . IO SRR SR 1R
iR A R B AT S AR AR SR E RN AE R B asyne for iR, RMUUTHEfor 1K
A T AR AR X R

P HEA A R R T iR [ awaitable XF5E, ATRAEMXIRBEERFN B30 BPIRNE, AT R
HIFEH—A> yield Fah3, 7RI E SRR, 1f expression_list WELREIGFEFFFAE. 5
Atk HEREWREIA RS SRS, WIRE R Y EIIE . AR ISRIER A
FATA AL PR o M IATHESF Fp 5 2 2L S 19 7 VR )R — DX RGNS, %R0 AR
SAkgEAT, OO yield ka2 — N . IR IATZ )5 yield Fak XA EIRE TR AT
P IE . AREH__anext_ () WIS None. FRIIHE, MR asend (), MEHRFG2EE
HITIRME

MR Al e i N break . WRITMESSBIGY, S0 AR MBLANRW , A i 22 i B
ISR s A7 AT RES | B i s AP BRSO 7R SO - BVRAE E T I AL 55 1 2 iy J&1 3U)
ZJi s BORTER A A AR B RSO TR I B SRR ER G P o Oy 1Bl LA DL, R T AA 20
Wi M aclose () Jrikf i 56 P el A i DA 5 21 s T B PR R 5 20 1

FESE A s R, yield kA AiF B € oy SSMIIEMIOLE . (Ho2, ASR— A A A A
28k (g T EOA R Bl IR mI) 2 HIARBEIRE , W then a yield expression within a t ry 4%
I yield 2k AT REFEFER MW Final Ly FAIPITRIG. FEMWAEOUT, W s s A i
PEIRPREAT 55 T BEAR K ST S8 A - 18 R ac Lose () JFiRHFas T AR M HEERT 4, AT 72
VHEMTHEEER) finally TAFARAT.

AT REE G AL LE T P T IR ZAL AT, SEIEIR 245 L—A> 448 B RE, B — bR
EREI I Haclose () HPATZIFE. XA~ 445 BATPAEE P sys.set_asyncgen_hooks ()
M MEERE, TP A N E R R R T MY 45 BAVEE R AL . AR %4 %
T ZZ R BIEEBALE Lib/asyncio/base_events.py i H ) asyncio.Loop.shutdown_asyncgens 3£
.

yield from <expr> FRFUNIRAETA A i ok B b O 51 A B 2.

SETEPR-ERBAHE
XA T/NTHEIE T P A AR AR T, R AT T4 i A 1S ek B AT

coroutine agen.__anext__ ()
WA —DATEERRRTR, BB T QI TIZ R A A BUR A EIRIIATHY yield Fak= 7 B K
AT B—NFE AR EGET anext () FIEMREPATI, YT yield Fih TR A
F ]SRN R B BUE N None,, BAEBITHPRFZESEIATE] R —A> yield £k . % yield ik
expression_list [RESRSEMMMMEIT& 1 stopTteration S HEH. QIR T DA g
?%ﬁiét?—ﬁ*ﬁ@ti%ﬁ, MZ AT SERR X RG] K StopAsyncIteration R, NP E
REAEC TR

IR Rl asyne for MR .
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coroutine agen.asend (value)

R P —ATEERE R, BAE TSI %G 2 BN AT . SN send () TE—#E, 1t
TriRe CRIE” —AMES T AR R, I value ZHL I8N 2T yield FGRKIWEERIE. asend ()
7 YRR ] ] SRR SRR 1] A i AR N —AME, BT &/ StopIteration, M3
AR RN T — MESB WG| & stopAsyncIteration. Hifffflasend () KH
BB R AR, EAAPA None fEENTAISAL, TN B4 T DAIE Y yield Zika.

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, zraceback] ])

R[S, BRSNS S ES ] & type BB HE, IR EHZAE S R AL
Frr i) —ME, HAE A &K1 stopIteration . WS4 S A 4 F—ME
AR, TKFHIZ AT RN R 5| & StopAsyncIteration 4. QAR MAS B AT TIRAE A
WIS, BEIE T A%, WY S G T %S SRR A T S R R R

TE 3.12 it 5 2i: The second signature (type[, value[, traceback]]) is deprecated and may be removed in a
future version of Python.

coroutine agen.aclose ()

R n]— AN RTEERERI G, B R AEIB AT IN (i) S A A e O A AL B A — > GeneratorExit,
WRAZ A W RO R AR . KM E(5| K GeneratorExit (T oRAMIRI% S H) Wk [u]
WEERPXT RG] K stopTteration g Ja Sy T 720 Az U i ik (] 4 4 fif JHC At m] 45 75 %
G855 % stopAsyncIteration 5. WERFHA MR 4E T —ME, ZTHFHMNRET] %K
RuntimeError, YA A as T | AL AR, B UL A T F P RIGTANE . RE
BE A Al T R R OER R B WESEHaclose () FHR AR S MAT ] F 0 ] S5 fit 4

6.3 |3

JRRAE ARG = i R I E A . BN

primary = atom | attributeref | subscription | slicing | call

6.3.1 BH3IH
JEES R T A — AR — A 4 AR

attributeref = primary "." identifier

B B ORAE A — A SCRF R TET | ISR X 5, RO GRS SR B S I - IS R SRk ™
AR EARIRAT A AR JE . XA R AR K getattr_ () TVAKREE L. WRXE
PEARTTH], MEKF5]% AttributeError . MR, ™A% 5 i R BUHHE 2R R E -
Xt [l —JE T | A 22 UORAEAT REF LA R R 52 o

72
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6.3.2 #HEY
XA P S B A A Rl 3 A R e BN IC 3 T—A2 20 38 ATl R A

iR
T 42 R [l —> GenericAlias %42 .

subscription = primary "[" expression_list "]"

M AXRGAMIBUR,, AR X I AN SRR A A TR AEL

J B8 0 W] SR AE R — A SRR B AR X S — AN X G ] i [F B E L getitem ()
Ml__class_getitem () sy H Az — R LRMPENE. SR B9, Fek 0 20 R 45
PR AP E T —A . W THEMB M __class_getitem_ MR __getitem  WHEZ
M, TS class_getitem__ 5 __ getitem__

WERFEASNR A G B —MES, ERCREAEEZREAGIRF A FHE tuple. EHARFIL
T, RIEAGIFREPORAE A 512 e 18

XTFNENR, AMFRBAXT SRR getitem () HATHPBURLE:
Lo BRI Q2R AE— A mapping, WFIKXINFBARAEA— D PAZBG A A EEOSEAN SR, 1
TR AR TP BOX BB BRI {E . BB RI — B 72 dict 3K
2. 75, WARIFEBRE— A sequence, U‘U%‘%ﬂjﬁﬁﬂ%@ﬁfﬁ?ﬁjﬂﬁ I int B—4> slice (MINHAY/NTY
Frsfiei). WEFFIRMGI T str, list Ml tuple %

IERIEEHNIFEARAE 7 7)) i E ARG SRR &k A, WE??U%&%&%&T@;‘&@%%%I%WL
FFANK BRI N RGISH__getitem () Jiyk, BIZGIRGL, <[-1] RFEH < WG —50. 455
{HN—A/INT P8 4 B AE U, MR ES RS Mz & (AEFFHRITED . t
?;ﬁﬁ%i{l?%ﬂ@m%?zﬁﬁﬂa‘%% __getitem () F¥EH, WIMERIL AR FIGFE R

FRER—EIRIFS], P mule F4. PRI R — R R BE R BT R K A — AT
W AT

6.3.3 Y1

R RTEF SIS (PR JUAEIR) PSR EE AR U T ARk X A B
side I WA HBR. Y1 B AEATT:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BRAR 4 1S UANE AR — B ARE R RBAS R AR P Rt BRI 5104, PR il s
YRR AT AU A . D8 T AERIRRSE IR A%, T2l o SCRF I DA R B S b o bl
KA B A S (VI PR A & LRI UL 8 T UL iol) -

IR T8 AT prid o JeAd ad — RS R T U7 5 R s i S AT R B (5 i il A B

__getitem__ () k). ACRYIRFIRE S ED—AES, MER R — D&Y T Iﬁ%iﬁ%ﬂ‘]fcéﬂ; )
o %i%%%%ﬁi'/l\ﬂﬁiﬁ%%i‘ﬁ%o PRI — AR, WIHRu R %R IAA . — MBI
Bte —AIAMER (SWirk R A RR L 7)), HXGH start, stop fll step BRI HINFE
BAFE BRI ERMPRAE, AIAZFRA R None SR
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6.3.4 AH
JIr VR Y B T RE A ZS 1 — A8 22 SR PAT— A RTTRIRS G (BilAn 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

— AR AL AN S B T SRS NI S AN B W S

PR ALK A — AR A% (P SCRIeRE, WEREL, WEXRITE, IS5, KELFir
IPEDLRAERTIA _call_ () Jrkixt R RS ) . Fi 5 e b A R
B RS 50T L —7 THRIE R parameter ) FA17% .

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

CPython implementation detail: - Lt 52 f}u—IA PRALNLE SRR AR N B R AL, BB ATHE
Bt & TAH “aa” , HIARE M?Q%L%ﬁ/_tﬁzfz\/ﬁ 1t CPython 1, DA C %5 Il ]
PyArg_ParseTuple () SRAFHTH S & £ Il T X A Ot

WRFAELIEASHE NS ESE, 251K TypeError 7%, FRIFA—MIEXSHMEN T
*identifier M)yE; TEMIEOLT, RIEASEMEZ MG TZRUASHNTH (WREHZ R
(L ESHA— 25Tt ) o

WAL KRBT B S M IEAS AR, 251K TypeError ¢, BRAFA M IEXSEL
i/l T **identifier AiJ3K, WEJC%S%ZH%%~/\@AT%%3&’%@%7"%%&5’3% ({11 R A
S SREAE N S BLME) . AR 2R KT SHO N —A (Bry) =55,

AR R BRI T *expression A){k, expression AURIE—iterable, e HIZPTEAXT 5
LR SHUUERFIMNON ES . T £ (x1, %2, *y, x3, x4) M, W yRKEI—DFH) y1,
s YM W EREAN T — WA M4 MBS XD, x2, yi, ..., yM, x3, x4 B .

A — N E R B vexpression ARAF BN T A X BTS2 5, (HESTEXETSH
(PABALA] **expression B4~ WH) ZATHAbi. [Hit:

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

>>> f£(b=1, *(2,))
21
>>> f(a=1, *(2,))

Q3
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(£ L£50)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

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

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

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

(i *identifier B **identifier AFAYIEXSHA RPN E AL ESHE MO F SRR

AE 3.5 JROE T sREOR 2 AT B~ A~ Prtl, N ESBOTREIRAE W RS v e (%) 2 )5, I
KT SR REIRAE T HIRE (%) Z 5. H PEP 448 SR 1.

%j&%lﬁ?ﬁﬁ, VR B RAAREE, RIEEHRATHEN None. IR [MEAY Ty 2Nk T 7] 4 x4
3R

SRRy

AP e SCeh%e R B ARE SRS PEAT, I mHEASEIIE . RIS — g fF e e 2
?}B%EUEE\Z%@; HFAHIRS I3 202 S0 —A o BRI T return BRI, A2 e& 20
3 [

WEER B ik BRGRABT RS s A X N B R BN ¥R A 2 WL built-in-funes.
Port G IR IZSEA)— LBl

Rk VAR A SR B, [ HAE AMS BV ES WIS IR LS T LB
R — N BHL

PRIl ZRUHE XA __call () Ik ERRCRES0 TIRMZ .

6.4 await FKixxX

Hefcoroutine HRFTUAZ R — Nawaitable 314 . R fEXE coroutine function NEBHF .

await_expr = "await" primary

3.5 BRI

6.4. await Kixzx 75
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6.5 FEHAT

FIZEA G0 LA AN B — ez BT B (HE0 e SRR A M AE A M) — Tz 84T . Ak an
T

power = (await_expr | primary) ["**" u_expr]
I, fE—RMBEE S RE B H BT, EEMAFRMA 2R GRS RR RS
PRI ) « —1x*2 85580k -1,

FAFAT SRS EOR I N E pow O BECRA R AGIE L SR A S BT Fon 2 8005
SERRKITRITIZI . BIES B SRR, S5 RS ISR

KT int RGBS, S5 A SEEEHFE RRAL, BRIRSE A Ech s fEIRMIENT, BTl
SRS AN foat ZERIIFH ) float RAURGLEIRL . Hln, 10**2 3&[H 100, T 10**-2 &1 0.01,

%F 0.0 ¥ MR RIZE 53 ZeroDivisionError. X MAEEHFT - ECREIGEB KR ] complex ]
fE. (FERMAPIXR5] % valueError.,)

B AT AT R __pow__ () FTIERAE L.

6.6 —TEATIEH

A AL S BA A e sk

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

—ILH - () IR 2 E T SR TE; %Rl __neg_ () FRAI R R
— IR + (EE) I85AF S e I T 280 il __pos__ () FFATT R E R

—JICH ~ (U) IBBAF N RS BHE UL . x BHAEUCBOE SCR - (x+1) o B RAE T HA g
EH T __invert_ () FRRITEHIHE LR

TEFA =FHOL T, WEPRSBEIEBAIER, 5514 TypeError RH .

6.7 —TEREHE

“IUHARIBEA ARG RN W R B BT U TR E R TR R A RS EAT A
SNBSS, — MERTIGERLEEAT, 75— MERThERLE AT

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q@" m_expr |
m _expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

a_expr = m_expr | a_expr "+" m _expr | a_expr "-" m _expr

IBRAF * ) Fehi th KSR R . IS EE LI, S SRR 7 — 12
B BOAIFI o ERT—FEOLE , PR RO M R BB R Ao . FE e — M B DL T, KT
SIRIESL ; FEALIN TR SBCrH th 2 5l

BB AR mul () Al __rmul_ () FEESRAE L.
BT @ (at) I H AR TR YE . %4 B Python ZEBUSZ I I 4 .
3.5 i E.
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BRAF /(B A /7 CREER) Rl th LSRR . PIAEUF SRR Jepidie om0 . BOBO Bk 2 i
—~ float i, FEBAMHEERIIEIRIZ BB BERIEE AR i1 floor s B TRORBRIAMISTIR . BREAE

MizB¥ 5| & zeroDivisionError FH .
BB T AR __truediv__ () Ml _floordiv__ () J¥kRHE L.

BEAF % (B K B — DS R AE S EIIRE. N EES R et o AR 2R A, 525
HERGI K ZeroDivisionError {4 . SETLUNTF AL, BN 3.14%0.7 % F 0.34 (AN 3.14
LT 4%0.7 + 0.34), FLUBBEANERMIENSRZS8 - AERER—3 (B2 AE); g5R4 5 E—
EINTH A BAER 5

B SEOEBEMATECR T E USRI x == (x//y)*y + (x%y) . AN SR E o N E
PRAL divmod () SR[EBfHEFT: divmod (x, v) == (x//y, x5%Y) .

B T PATELEE, BEAT 5 S EAF X R ER T PUTIHR W EFF A (XFRIEE) « 45
SR 2 AR A R I A 2 L Python JZE2: 2% 1) old-string-formatting — 7,

P A BB AR __mod_ () FEREEX.

%F%é%g BOZ AT divmod () BRECRBOE SCH T8, WA RE A abs () eRECRF I

IBHAT + (addition) Fika th HB LA .. WIS REEE LA R, SEEEMIRZE o fEmT—
MRGOLT . PN BN A RIS BUR SR . FEJS—RHE LR, RFAT PSP A .

P ATEARRY __add__ (O Fl _radd__ () ik HE L.
IBRAT - OB) K th SR . T SRR e B Al [l 2R
ULz STl AR IRI __sub__ () iRk EE L

6.8 BILIEH
B RLESEI LS ARAT TR ATES:

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

SRR S MUECEE LS e 2 G P S R Moo el S AS W SN o 4 I e = 4 U (= pred | = B A
WinB Il HARRRY _ 1shift_ () Ml __rshift_ () HEREEX.
8 n (iR E SCHE pow (2, n) FER. 2288 n SigE XNFEDA pow (2, n) o

6.9 ZfiEH

=ML HRA AR e

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

& IBFAF X LSBT AL AND, S HCA B BEREE o 2 — AU T __and__ () 5
__rand__ () FAERITIAN A E LR .

U B4k abs (x%y) < abs (vy) FERCATUNE, EXTFANE, HTE&ARGTE, HIESE LR hE. B, Bikek
A4 Ry Python 7 55 8CH—4~ IEEE 754 XU EHUE, R T -1e-100 % 12100 HAF 5 1e100 MFKIEGME, HHLRS 2
-1e-100 + 1e100, XFEHME LIEWFST 12100, M math. fmod () R[N & HA 55— NS EHRMIE M, it
TEX AL TR ] —1e-100, {alfhdy = 58 BT BRI o

2R x I AEREE T y (BB, Wl T AWML </ /y WAL (x-x3y) //y K. FEXFIEST, Python 20 [0 j5—
AEER, PAELREES divmod (x,y) [0] * v + x % vy REHR <.
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N IBAMF XS HANATHAL XOR (57 OR), SR THCA RIS E M 2 — U T __xor__ ()
o __rxor_ () FEATTIERY HE LR

| B EAF R ESEITHEN (1) OR, SEIHA R E 2 — WA ER T __or__ () 3§
__ror__ () FRERTER B E SN S .

6.10 LLBIEH

5 CA[F, Python A LR ML EHAME, RTATMBAAR, BASILER. 5—115 CAFZA
ET a < b < c EFERFB NS GER AL N AR

comparison
comp_operator

or_expr (comp_operator or_expr)¥*

L S e N L nyp—_n

| "iS" ["not"] ‘ ["not"] "in"

FeBGEE AT EA RME: True B False, HE XY & ik 7 ik M HEIR M AR /R (E. ZESLHEOL R Python
FHER RIEE BT SCHRHZAER A bool () .

B DMERRE, flllx < v <= 2% Tx <y and v <= z, [Ty RBeRE—K ((HLE
PR EETY x < v HNEE z ZERSPERIE) .

BRI UEZIXFE: W3R a, b, ¢, ..., y, 2 IR opl, op2, ..., opN HIEGEHAF, W a opl b op2 ¢
... vy opN z §t% T a opl b and b op2 ¢ and ... y opN z, AEEETENEREARE
HPRIE—IK

R a opl b op2 ¢ NEMETE a Ml c ZHFAHAEMILLE, B, Wx < v > z XFENESEET
EEEN (BRUITFAKEE).

6.10.1 {ELL3K

BREAF <, >, ==, >= <=l |= LB DRIRIVE. PIADRGARZERI MR .

AR a5 XA —HO U REA RV AE (B EBRPRRS) . XS {EAE Python Hijg— A4 40
SR B, XESAEH A — SRR, H., XGEFAZER AR E N E T B
W R B ALUNSE o RS FAT LI TR E R IEAR S . A TR RAA R i il e S BT
G LU R e E ST X G fE

HI T I KA E object 1Y (BHEEUEE) TRE, ENHM object QK T BUAR BT . KB
FPAEIE S g kg kBl 1t () SRESHCHLEAT N, RIS A A4,

PRIAM— 0 ELEE (== F1 =) BETXSRMRES . B, EAMEVRES 00806 — 80 LR 45 51 A
&, B RN S SLB]— 20tk LRSS IR A . E X RN T R P2 A5 B T X BN % 2
B (B x is v EWE x == y).
VCFHCRE (<, >, <= A >=) BAAATHLE MR AT % TypeError. HUEEABAT A
ST 5 — B PR AR [ R
Fi BRI — B L AT N, B AN FEAR RS SE LR R A FHEE, IX AT BEANIE A H L R TR A A
SO A ETEHN SRR 2RAL, XM RATFEEH A ORI, Kbk, 2 NEREREX
FERLEY -
PAR N ERHGAR T fe BN E BB AT
o NEBUEZT (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS B L8, BIAMIR B B SRR U . TR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
IR F{H float ('NaN') fil decimal.Decimal ('NaN') J& T4, B8 F 5 FEED
Hew ek MR . A — DR B RS A EAEFTH A & 200100, R x =
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float ('NaN') N 3 < x,x < 3 fl x == x YWHIRME, Mix '= x WAEE. 78280
IEEE 754 F3HEM

* None il NotImplemented {2 BiBIXI R . PEP 8 MULFABIXF G LY 24 Bl 1s B is
not MR TIZHAFHRIELT

o ZHEHIISF (bytes B bytearray BYSLBI) W BEATIE AL A TR R HLEL . BN HOTR
AR B 7 S HEA T ELR

. ??‘v’?% (str 5L Bi) I HF 45 Unicode f (L 80FH (W ERNEL ord () HYLER) &7 JLI P UE4T
A

FAF R LIRS PSS RE B LA

* J74 (tuple, list 8 range BYSEB) Hn] BEAT AU N EREG HLEL, range i — AR AR A SCRFIR
P, DA EXTGE A — B LU AE AR AR, BRI Y LR 5| & TypeError,

o B 1 7 L XA U R I T iR B . N AR R BOE R X R S H B SR AR . X
FERFENTREBE AL [F]— X R A A AR THEA TR H IR E T A S 1

PN B2 O ) ) 7 ML LR A

- WIS BT USSR AR, ELAE XA Y ) o R BB AR EE ()
wm, 11,21 == (1,2) MEME, HANEERNH).,

- WP EFFRF R LT, HF S HE - AMHECEHEFEME (B 11,2, x] <=
[Lzm]%ﬁ%ﬁfwﬁmmom%ﬁﬁﬁﬁxﬁﬁ,%@%%m%mﬁﬁm(MW[Lm
< [1,2,3]) HEMH).

* Mappings (instances of dict) compare equal if and only if they have equal (key, value) pairs. Equality
comparison of the keys and values enforces reflexivity.

WFHEL (<, >, <= Hl >=) 5| & TypeError,
« B4 (set B frozenset HYSLH) THEATHRI Y ARAIIE ALY LR -

BT LRGSR SO TR . XX REA & ey (Flan (1,2 fr{2,3y #
MEGAHEE, BIA I8, WA R IEE. FHVHL, 688 TR T 56 2 H 0y
HI B S0 (BN — DN EEFNEAE R min (), max () fl sorted () W AR F=2E AR E
MHIEER)
LRI bR AL E TR B A OB
o REFFMNEIRBA LML L, FIENSRBIA AT R
FEVREMIE DL, P SCZSHE e ) L U AR AT R Bof 7 224 i — 2 — SRR
o MG %2 B R . Beagigi, A8 R RS LR B B % A0 45
x is yEKEx ==y
o WRIVAZ@MFRE . a)iEul, TAFR A% A R S5
x == yfly == x
x =y Hfly !'= x
x < yMy > x
x <= yHfly >= x
o HWRMWAZZ R IEIER) . A (RIER) BT8R 17k
3 Unicode FRiERARAIX 23 545 (B0 U+0041) H1 34 2.5 4 (FIA” KEH T 54 A”). I Unicode H K ZH S F47# K —
ATOEAACHE, (BFFAE— e G A 0] i R 2 A ST AL P Bk 3R . BN, MGE5F A TR EH T 546 C 1]
PLH U+00CT TG bR BAAS FRi% F 4536 32%, AT DU —A U+0043 TG A sk 545 (RBHIT A/ ©) i bE—> U+0327 i3 {i
b e F A AN HRMPIRER .
MFFRE, RGBT 24 Unicode BB A140 B TILR . X Al fE Lt IR AR ESE. HIA0, "\u00C7" == "\u0043\u0327"

A False, BRARMANFAHEMERE MR TIT WA NIFFIREH T 78 C7,
BB TR (R AR UL B T 50) WP AT AT R, W unicodedata.normalize ().
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x>yandy > z@BKE=x > z
x <y and y <= z BHE x < z
o JIE) OB VA% S B AR U . AIE T, R AR %A R R £ 2R
x == yflnot x !=vy
x < yfllnot x >= y G FEaHy)
x > y flnot x <= y (WF5EaHF)

REMAFRBEREN TRaEfFm2oE (MFsmEEasms) « niESH
total_ordering () M.

* hash () WERVIZ GRS 2. MEMXI G ZSE RAGMFEKRAE, SERCAAR

Ao
Python Ff AN il 2R X Se—BCPEAIN . SCFr b, ARECTEEUR — DR BEIR X SEAL A 1)1

6.10.2 FRIEMNEZE
BHEFin Mnot in AT EEKI. WE x & s MG x in s KA True, FHMH False, x not

in siRE x in s BURJGIME. FrA N ETFSIRSEAGRBIDA R RS SRFIGE L, X T ORI in 6
W H R 45 2 14 . R list, tuple, set, frozenset, dict B collections.deque XFE 222 FihX x in

v FMTF any (x is e or x == e for e in y).
R R R, 8 LAY x 2 y T HET x in y o True. — M EHIRTE v,
find(x) != -1, PR EREHUCEATHALFAFERAY H, BFEIE " in "abe" $fiR[H] True,

XFENT __contains__ () FEMAFEE XKD, R y.__contains__ (x) RFIEEN x
in y iR True, HMERE] False,

XFAREX __contains_ () (HEX T __iter_ () WHFHZE XKUY, WERAEX v 474
FEAETE z i3 RAK x 1s z or x == z HE, Wx in y A True. WRAELERIETIE T FH,
M RFin 51Kk TR .

B2 IH A B AL R — LT __getitem_ (), WY HACY AR JE VB EERS]
S x is y[i] or x == yl[i] HFHEAE/INIRG|F5] K IndexError FHI x in vy H
True, (QUARZIE THMBEALSE, WERTin 5K TiZRE).

BHEAFnot in YOE CHRA S in MR AEHEAE.

6.10.3 #RIRSLLE

BYAFis FMis not JITAIMAEAARIRG: HHEACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRS TN id O WECRHiIE. x is not y X AEMIIEHE.

6.11 HREH

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

TEPATH BRI OU T, B0 BRI TIRARIERITE R, AN EHSSRNT A EE: False, None,
PRERBNRTE, APPSR (BT, Judl. sk, 7. R 5RGES). ITf
FAER BRI E . 1 E o SO R ATl AL bool () Tkl il 2 48 .

S i TAATE A RIS . SRS FRA BRI SRR, RAT AR R BRI UL T BT £ s BRAF 2 AR ER
10, BIS R B SL0) 75 R 2 (R A LRI sl At . A5 B A A R eI SR .
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B ot FAEHSHON BN T4 True, B4 False.
Fik x and y HIEXF xR AR x A ERNBR EHZAE AW y SRAGF R A5 RAE
KK x or vy BN KM AR x NENERIHZE; X y SRALH & BUHEERE

TWYERE and flor ERANKR IR F AEFIZE AL, False Fl True, 1M &R Bl G 8RB 1t
TR, Bl s H— A S H 2SR BEAERIMER FAFEE, ik 's or 'foo!
P tE A EE. BT noc BAAIE—NHE, NeHSECHM A EER 2R W — AR E (Fan,
not 'foo' ZiE N False i '".)

6.12 IR{ERERX

assignment_expression = [identifier ":="] expression

WRAE R R0 (B LR AR ol “an 44 Rk & B\ R LXK ) $—4 expression HIHLE A
identifier, [AFfif&iRH] expression HI{H.

— A UL A AL P DT I A I DU ik 2 o

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

BCE R AE AL L B SO IR

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

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

3.8 Bl HIfE: WS PEP 572 1 Ay IR 2L A NS

6.13 FHRERX

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

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA S ARMY L e 4L -

FiEA x 1f C else y HICRIEM CHMiEx RIE. WER CHE, x FFPORIEHREIHAE; 5 WA
¥ KA 2R ] HAH

HZ Y PEP 308 T A XA FRA TR
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6.14 lambda Fixx;

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

lambda ik (F B F K lambda 4 8L) ¥ H T 0] @ B 4 K 4. #£iARX lambda parameters:
expression &7 —PNREON L . LRGN RELT F AT i =E R

def <lambda> (parameters) :
return expression

WS BT TR RSBV EAIE . TRl lambda kU020 8 BOR BB AL S5 TR A BlhRTE .

6.15 RiER IR

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

B TR NSRS BNy, A B ME SRR SR A oo, ST KRR
F IR FRARF N ABORE

— NS * FOR Tk RIF L. HIRVERUA TN —Aiterable, ZATEACKT GBI B BRI T4, I
WS TR A E BT CH . SRR GZ .

3.5 Biicfe: FahAB R PR ARSI, RIh PEP 448 4211 .

AR (VR Bl e (AR £00) IR (e HA NS 0L TR a3 AR RIS 1y Hh
FEAALQE Ao, MR/ ERRENE. (BTl B — X A 25 1 5 5

S0.)

6.16 RIENFF

Python #1764 U X SRR . MEVERAE MR GBS, 470026 TR (8.
ELLFILATH, Rk LS S0 AR SE R (8.

exprl, expr2, expr3, exprid
(exprl, exprz, expr3, expri4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *expr4, **exprb)
expr3, exprd4d = exprl, expr2
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6.17 EREFMH

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

expressions, which group from right to left).

TR IR BRI AR RS A R R e, I B b sia 5 — A Erfilnd i Ze 24 B A

.
EER R
(expressions...), R BB 55 £k, IR ER,
[expressions...], {key: value...}, | FHER, £558R
{expressions...}
x[index], x[index:index], x (arguments...), x. | #HE, Y5, #HH, EHSIH
attribute
await x await A7
* * j}'gﬁi
+x, =X, ~X 1F, 1, f#{vIENOT
%8/, /)% T, FEFERe, B, HEBR, WA
T, - JIAT B8
<<, >> F2 2
& i 5 AND
» $e i 8k XOR
| FefiiE OR
in, not in, is,is not, <, <=, >, >= I= == PG, AL B R A AR T )
not x i/RiBHEIE NOT
and /R 5 AND
or /R %45 E OR
if--else 2k
lambda lambda 5=
= REESIEN
=ix

S RABRAF * LR RR AT AEHA I R S (- TCiE AR, il 2%+ -1k 0.5,

O & BEAF M TRk Uk s TR & F S R RE It Se gk -

6.17. FHFMER
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ERIEA

@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ@oﬁ%%@%@%

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

7.1 REXIED

FREAATHREMEAM (KRZRAELHELANXT), B3 GEFRER) WM R G~k
A T LA 7E Python W, S AR IR IE{E None). FIKATHE AR HAb A 7 & feifr B
T AR . FkaE R AIEA:

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

ERZR BRI, WREGR(EA N None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI — AT ITE NS AR i (BIAME DU MRS RN None, WZd R A= A AR % it < )
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7.2 WR{EHIET

BT A TR AR () SR RIRREE, PARIBEURIMEST AR R 148 51

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

| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref

| subscription

| slicing

| "*" target

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

B ) 2o RS R TRME (FERIX AT REN B — A (80 HE 5 2 SR, S5
E—ATEH) TGRS RN B A B IRESS B AR5

BREEARE H AR (502%) Bk TH e L. Y HAA— a2 (Biks . ik q) rd
JRGR NI, R AR RN A A TIRAE A P HA R, A SRIRE R A T e B RES A 7. 4%
FhZEALAT RIS | 1) S i X R R i U (S ek R R ) —7).

RGRAEA) B AR R 0] VRS T B35S SO 355 09, HAREAER AT =X I e 3.
o WRBERTIENEHANES . vVEETRIES NRE— IR, W RRES 1% E 5.
o A

- WRH PSR S RS IR H AR, XA “CE” Abs: WHiZxk g 2 ndih 5 H
B IR — R ) TS i R AR G o % n] I AR G i TR 4 T e A 2 5 A 1 O B (.
ZMEHARZ A H AR % RO SR BRI SIS N AARZ IS B AR SR )5 %]
ARG PR TS A PORE L 2 B AR (GXRFIR AT LA ES) o

= B X RAUR BAT 5 H ARSI FAN [ TR A IR A, X ST A e E A B
WRAELEE X I F AR

X GIRAE 45 B H AR A 4% DA T O 2R I E S
o WERBEBCAIRIAT (£5K) -

— MR ZEAHHRRE T L RS global Bknonlocal HEAIH: %4 FREEE0 224 115
TR 44 2SR R 42
— BN RAFRRER B0 B 4R 4 S [k nonlocal Filfise N2 44 25 R4
WAL FRE L0 WERFRE B 40 . X T RE S 30 A9 40 /8 B 24 PRI S i 5 T80 N
T, 1S REN R ARSI HAT g (WERAEAE) .

o WRZXTGCHEMESIH 5P ERIERSYORE .. BN AN B TR R x5

HNRE| K TypeError. HXTR M ZRRF I TRIEXT S AE LA 15 B e SR ToE A TIRAE
25| %54 GEHE NN AttributeError (HIFAHREIEK) .
R R SO GI HE s | AR FAF P R B8, A5 ) 23858 a . x AT PAT
MLl @ (AR SE BB AT ) KE . MR a. x BRI E ML Bl @, HArnsE
IHRIENZ LG EYE. I a. x BPTR HBUA—E F5 mAHFE R e e Qi ik K45 m—A 2808
P, DUZEM 2 A B S S A A R AR e

class Cls:

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

BEHA A —E M b g, BN property () BIEIFFALEYE.
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o AR FEAR A 50 R R RA S PORIE. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR (4 2R 2 R T 51
. WEREGIHITER, H45]% IndexError (ARHMBUT FI{EA G R AMH 1) .

BRI AC— XS (B, AR A 5% i SR R A R 2R A, SRS
Hh 2 AR DU B R SR A SEAMENS o 3R] PASE B — D AT SN - DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

PR PE XS, WA __setitem () JIIAHMPHE LS EL.

o WRHA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI (FlmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁ@gﬁowﬁmﬁﬁﬂ%SWMﬁﬁﬂ%ﬁﬁﬁﬁ,ﬁ%ﬁaﬁ?ﬂﬁﬁmﬁmTwﬁﬁﬁﬁﬂ
(RN

CPython implementation detail: 7£41isCE i, HARATER RS VE S Tk U AyEMIE, TR k4
TEACTD A BB Bepli4E 4, SECR KRN A 215 B

ERIREN € X EWELATFHSHFANESE “FR” W70 (Blila, b = b, a &XHH AR
HIME) , HFEREA S B ZTE 2 AR ESEMNLEZELHITY, XERSAS NEE. B, AFEFE
FrFTEIH [0, 2]:

- X
([

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

S
PEP 3132 - §"JEI a0 L 88 fe XF *target FrPERHLTERLA.

7.2 ¥EEREIES
SRR AE T R R A BT R o as ORI R ) o — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny=n | w__m I Wx_—n | "@=" | "/=" I "//zn | no_n | Wk kW
I nys=n | Noo=m | neg="m ‘ nA_mn | "|="

(ES R A — TR =S e mk e L.

SRR (A AR B AR A RN R (5 ERETE AR R, B AR S 7)), X
P EROH Y R BRI TH E R iz, IFRESIRIRES R R E AR, BFRUSHERE—K
WSRIRAE IR B x += L AAME N x = x + 1 FAEROUEIFIEEREMAIRCE . FER5R IR A i
A x (NSHERME—WR. MH, ERHELT, EhizEe Reddrr, Wit it A E—
AH IR HIREZS B AR, 2 BB R T4

AT A, R S AR A TR 2 AT X 22 TR, B, ali] += f£(x) HiEA
alil, RJEXT £ (x) SR PITINERSE, RIERHERERHE ali].

I8 T HE BN TE ) IR 25 TC AN 24 H ARG B AT B0, BE5 I (A1) A TR (i B 1 A P X5 3 3 D (A
o MU, T ATREAAAE R BAEAT HAOBIAME L, SRR S A AT —tia B S5 —oisE
A .

XFEIEGI AR, #FERERY & T K Fo 5 ) B b ad L4 WE RS .
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7.2.2 #HERENREIES
F ik IR R R BB ) r A o B AR T AN T e () S —

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

HEEBALIE 5 ZERHET (R H AR,

Xt AT B B A IRAE H PRIt 0, NSRS AR s A i, AR S ORI - A— IR
HEIRJENE __annotations__ W, X ANRAERMIR (MONAA SPREER) BUNEIBORIEARER T
S, BRSO ] S HAESR S AT R AT I A SR S A B il 2 H Sh B

XFFRFRIE AN IR H AR 00, AR R ARSI E I, AR BORE, HASRIE

%g;&ﬁ%ﬁ@ﬁﬁ)ﬂﬁwwﬁﬁ, % A4 B A ZAE S SR A o A 446 N 234 bR B0V Y 3l P
3K RAT -

WA T, bR IR SRR 7 (ARG ) PATEbRR s . Wi A Ve A H AR
A FIUAGAE, NIRRT HARKRME, HEJGH) __setitem_ () o __setattr__ () WHKRSIb.

S

PEP 526 - 28 bR iaik 1232 000 Tini A (WaREREEMLrArs) REPEE, MARS
W Rk M TR

PEP 484 - RBIELR Z 2B T typing B DA N R BIFRT SR AR EA YL, nIgisS ot THAM
IDE firfdi .

T 3.8 MU e SR A PRI RV E A T AR R b A AR . 2 AT, E2ERaksC (Bl
RIMBEFE SR TCHERER) L FBORER IR,

7.3 assert &G

assert {5/ i AEAR P FP i ARSI = 1 i i 7 2K

assert_stmt = "assert" expression ["," expression]
TRIEIE T assert expression Z T
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

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

DS B B _ debug__ il Assert ionError F AR ARIN B R E4RTIBE, 1
FSHE _ debug_ EIEHROL R0 True, ZEMRIALATY False GRPIE @ AFTHENA —0). HISALES
SEIFR LA, S P A WA 22 assert ) % H R R0 o 380k B A PR IR (5 b 2 e
At HIRACED : AR BB A«

MRAEZ __debug_ RIAREM . N EAZBIEITEMRGE SN E .
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7.4 pass &)

pass_stmt = "pass"

pass MR — BEPHATH, H2ER KA. B LIEE LRE - RE N EF AR ERITE
AR IR R I 5z, il

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, SIRMERY € O AR 2. IR FFEAIEN], et — LR .
H ARG R B3R A2 22 A5 B U W B B — 1> E A

ARE I BRI A R0 el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e WA 1ER—
R global iBA)F M. WRIRLAFRABIE, K25k NameError,

JERIET N HIBCRIT] R BN B 2P B2 FH B S AU 5 R — DU B S TIRE S — DA 26
A=Y (HEV X — e iU R X R GER) o

£ 3.2 U FEZ BiCA T, SR — AR PR E R B AR B, R Ry 44 2
[ R AR

7.6 return iEfH)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR T HA IR, ERPORME, BNPA None B,
return EIFYHTREIAN , HAZEHS I (& None) /AR [IHE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERARRE, return iBRFRARAAC T FE Stoplteration #5| %k . REIE (41
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| %K. —PAEZM return IERTEF AL NG R BT S R ECEEAR IR,
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7.7 yield i&)

yield_stmt = yield expression

vield {BAIFEE X AR T yield Fik K. yield {HA) 0] I KA WAL S5k yield 265k 2 v it I b 25
METES . i, PAF yield i54)

yield <expr>
yield from <expr>

SEFT AT yield kiR

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

yield FRXANTE) (AL E Lgenerator s T, F ELACHH T2 1 pR B sR B S A ol BiUE X
] yield 5t A ABEASZ E SCBIHE A 2 25 s o 5 {1 10 PR K

A Kyield B XEEMITTESFyield 75X —7,

7.8 raise &%)

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

WER A P IFRIA, Wraise KEHFIR Y ANEAEARBY 5, ERPHN EFas 7% . AR L FR
AiEEEE, MA51% RuntimeError SRR AL T4 IR,

MM, raise K —PNFAIORMEN ARG EMAUN BaseException B FRELH. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

A G| A 2 HEh B A X SO R H R E B __traceback @Mk, ZEIERE T
GH)o YRAT AR H M with_traceback () FHEITIE LIk FRR bl —RmELpl, 4
WX RBONHSE) HHEREH ORISR, HERIXH like so:

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

from TAINTRFEHRIE: WRAZTH, W A Kk XA 7 —AF R R L 0. ARE %
B AFHEB], ERHENTER) __cause__ JRIERERIREIINGI KR 0 . WRIRFRIBAZ 1
SR, XAICHPEE B ELPT A ) S BB __cause JRIEBOREREI TS| R . W
51 % 5 H R BAE PR, DA S B AR BT B ok

>>> 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

MO LA A HETE AL P UTRA T 0 5 W 0T | A LB L) 2 B o 1 . S T DA o i
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flexcept B finally FhAEEwich BRI . Z I FE XK EN FHEM __context__ &
P

>>> 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 FRE AEAAE from FATHEE None fe i CHhn 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

HRRROE SRR — R, AR BT ey 386 — T H,
TE 3.3 U B None BAE AW FAE raise X from Y ) v,
33 B M) _suppress_context__ JRHRAHSEA LT 309 IR

TE 3.11 HUHE P I the traceback of the active exception is modified in an except clause, a subsequent rai se state-
ment re-raises the exception with the modified traceback. Previously, the exception was re-raised with the traceback
it had when it was caught.

7.9 break &%)

break_stmt = "break™"

break e ER ST for Miwhile JRRFHHRERIACRD, (EA 2 BT 0R PR AR 1) o6 Rk 28
SCFHRERI AR .

ERALRILININEIER, R LR else T4), W% 4.
WER—Afor ThERfibreak FTAL,, RRFRAYE G H A5 2 PREFH 2 Al -

Ypreak FEHIGL H— A finally TAJM cry BRI, % finally THSJEBIMTAE FHEIE
EITZIERR
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7.10 continue &%)

continue_stmt = "continue"

cont inue fEIHRIE ERSIMIT for Biwhile MEERATR BRI, (EAS BT 0GR A A R 4k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

7.11 import &4

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

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

| "from" relative_module "import" " (" identifier ["as"

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

n . AL module ‘ n . "+

LAY import iEA] (R from 141) &3 W AT
LB, AR W BE S B W R (A .
2. TEJRERtn 44 2SI PR impo rt WA R AR BT AR BV T SEE C— P AR

PUBEAE S 2 TA) (HAES0RE) XA TR AS T4 20 BIPA T, 0 )5 2o~ 5 43 Bk ST 1)
import 15/ —#E,

AP IRAIAARAMM AR PENT 7 A 2 20 T P A, AR iid T g e AR 2 Fhk
B ELAIEER, AR AT T E Tl S A RGERI TG B TR . TR — SRR, W] RE SR T
EARE], S R, R TR AR I R] A AR T A

USRS AR B SR A, AT LA I LA =0y X — 2 AE Rl 44 2 )l 2
o BRG] as b, HE as FRATRS SABIRIE

o WEREA R E AL FR, AU AR frm SR P, WASBR A 4 B 0 2 21 Sy i 44 25 7]
PR B S AR5 -

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AEBNZEN:, WHE]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

module
relative_module

ik
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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

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RS EOREfE R WARA
EXL, BUAR TR, Hh WOz i e Lee A4 TR, 75 __all__ g 4
FREREW A A I L M7, WR __all  WAHE X, WAH LRSS ESERI G4
2RI ITA AL T RIZFARF () T8 FK. __all N4 AFEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WAELAFEA R FA - from module import * - (UFERIHZEG B AVr. ZlAe K ek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AEH A E BT AR RS .

Bl k% — it import Ml H &% module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&%4)
future % &) J&—FREFXTARIEAR IR 2, 18 BB R Y, 24 (6 AR o 1) R SR B> Python 4T HRCHH AL
SRR A TR O S

future TEAJH H B2 AR TR 5 P 5 A TR UER Python RARMMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

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

feature = identifier

future FHAJLAHESERIHTF LA AL E B, w] DA BUTE future 10) Z HilAT HA:
o B SCRY AR (WERAFTE)
. R,
L, R
o HoAth future 1547 .
ME—F5 L future IR AJAYRFIE A7 E (2L PEP 563),
future 15/7) BT )2 F B BTG 7 52450475 9% S~ Python 3 BTiAT] . H A 145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
s

future 1EA7EJR 15 I 2B AT MR R X2 A T8 SR A0 o 3 A A A [R] 0 AR SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, i as ZEAE PR A AR D X, AR future 15A) 60 & AR MG FRE
W25 | K& rie i i .

EIEE TS SCHATA import iEAJAHF] : AEAE— DS SCRAFA U AR ERIER __future_, BRTE
AT futare 15A] T DA E ) T A

F N B 4T IHE X BT future 1545 5 (445 2 1

TR R AN SR B AR AR 2 Ak

import __ future__ [as name]

XFFAF future 1H4]; B R IE— 2R B RIRTE AR BR H 98 import 154 .

TEBAARE LY, 1%} Code compiled by calls to the P& FEE exec () Fl compile () BV T gmimIMR
PEUR BT — M B futare IHAJIAIER M 2 v, SRS futare 35 BT CHRIIEVERNE L. WATH
A PAIE S compile () WATESEMPAIE M - 1 2 FIZ R AT SCRY DA T 1R

TERZ B AR /R AT AR future TRATREAEMRRRS: S0 BUS IS A A R AR — AN REAR 1) 5 2l
T -1 IS8, HEAT AR FRIT, HizMAE S fuwre 154, ERHAESLEASTIHA
AT RIA Z SRR R

UL
PEP 236 - (]3] __future__ 7 __future__ #LHI I HAIHEL .

7.12 global j&4)

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

global WEAEAEH T EA MBI A .. BREWE RS s s & R R, Bhe
SRS mIRAEA T REA 3] global e, Ak H HAS R AT ASE a2 /AR S AU I 42 /AR &
TEglobal 1EA]HH|H A FRAFE [ — A E N % global A Z HIALE P .

TEglobal WEAIHAH WA TR B E CHIEXSE, WARBRYEHE Awich iBR)jEexcept TR H R,
PAK for fEFRRI B FRFNE . class & X, REUE X . import 1EA)o A BARESSE.

CPython implementation detail: >4 5 {1 52 B A< 5 il 2R BT 1) s R |, (HRR P A I 24 70 F X R
i, FORARRR LI e S ol s il 2ok, IR UEFE P i & .

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMANE exec () RECFAFHREURDXNT S H 1) global {EA)FHA ST ¢.4-1% ek K0 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () Bl
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7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
nonlocalln/—JA{E?EfEfﬂ'EHE/J%ﬁTEWZHIJTFJEEG@A 1@%@*55&6’]%‘%5 SR DAIMPA AR R, X
FhOJREMREZE, N EMBRAT N2 E B R R a4 251 . A VPR B I S E A R

fERIERASN HAE A (BEBR) A g A B

Hoglobal IERIHFHIHIIL AR, nonlocal WEAIHEI YA BRI 1) Z HIAAAET (5 1 s
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal WEAHHIH I ZFRARE 2 BIAFAET AR e B R 40 FHmh 2 .
S U
PEP 3104 - JiRIAM21E R8P 888 A Knonlocal iEA)AHTEULR .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x) ‘

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

’if x <y < z: print(x); print(y); print(z) ‘

JSEack

compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| match_stmt
| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

stmt_1list NEWLINE | compound_stmt

simple_stmt (";" simple_stmt)* [";"]

suite
statement
stmt_1list
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TR A2 DA NEWLINE 4559, 2 J5 I EEREE— 4 DEDENT. RS- bRy R4 FA) B2 A — 1A
BEMETE RIS KPR, IR S a3 (“B S ielse’ HBE Python il id Rk
B F AR R AR ).

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if &4

i £ R TA R IET

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

B REX BN REEEZHRE—DEE (BSR4 RE T THEESERERE L) 72T
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

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

RXARFEEHRG IR, I DA IE N FUR AT — A>T aik ;. ARk U B (T RETES: — Ik
g A E) WA else TRBAFAEM S PIATH L ILIER.

BT AR R break IBATEHATI L LG AT e1se THIK SF—THEH R cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

for_stmt = "for" target_1list "in" starred _list ":" suite
["else" ":" suite]

The starred_list expression is evaluated once; it should yield an iferable object. An iterator is created for
that iterable. The first item provided by the iterator is then assigned to the target list using the standard rules for
assignments (see & & 1% &]), and the suite is executed. This repeats for each item provided by the iterator. When
the iterator is exhausted, the suite in the e1se clause, if present, is executed, and the loop terminates.

F— TR break IFAAERI T & ILIARR HA T else TR S — TRk H i cont inue
TEAIESRAT ISR BEa 1R AP R R R R N — AR SE T, BEETEDCA N TIHEAE else T4)
AT
for FEFR R H ARSI R AL BEIEATIRAE . IRF 7 o 2 AP IX SR B BT IR, L3 TE for FEFRA Y
WA

for i in range(10):

QNiti%29)
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print (i)

i=25 # this will not affect the for-loop
# because i will be overwritten with the next
# index in the range

H F5 51 26 i 2 TR AE IR IR S5 R R 2 s, (H AR F 5 R as, WA TIRA R SRR . 325
WE A range () 2R E—AAERAEE)T), & H T Pascal 1) for 1 := a to b doiX
FhRCR s Bil4N 1ist (range (3)) £RMIFIFE (0, 1, 27,

7E 3.11 iR sE Bk Starred elements are now allowed in the expression list.

8.4 try &4

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

try_stmt = tryl _stmt | tryZ_stmt | try3 stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
("except" "*" expression ["as" identifier] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try3_stmt = "try" ":" suite
"finally" ":" suite

A RFEEREZEE AT AEF 7 — 48R3, AR raise A4S RS B T A Eraise 1% o] —7F
.

8.4.1 except clause

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

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

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

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

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

DS SRARA R, BAEE A final 1y THIESSIR T H—A50. Bl SESSBIRFHER.

8.4. try i) 99




The Python Language Reference, A4 %5 3.12.0a0

except E as N:
foo

YEEE N

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

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

Before an except clause’s suite is executed, details about the exception are stored in the sys module and can
be accessed via sys.exc_info (). sys.exc_info () returns a 3-tuple consisting of the exception class, the
exception instance and a traceback object (see section 47 /& & 7 /& 2K 25 #)) identifying the point in the program
where the exception occurred. The details about the exception accessed via sys.exc_info () are restored to
their previous values when leaving an exception handler:

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

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

(None, None, None)

8.4.2 except* clause

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

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

caught <class 'ExceptionGroup'> with nested (TypeError(2),)

caught <class 'ExceptionGroup'> with nested (OSError(3), OSError(4))
+ Exception Group Traceback (most recent call last):
| File "<stdin>", line 2, in <module>

(R
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| ExceptionGroup: eg

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

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

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

ExceptionGroup('', (BlockingIOError()))

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

8.4.3 else clause

WA DT €y TR S| K5, HFBRA AT recurn, continue Bibreak if4y], AL
else THMFHIAT. else iIHFFMTHEFH AL M LA except THIALHE,

8.4.4 finally clause

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

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

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

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

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

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

(N gksE)
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>>> foo ()
'finally'

TE 3.8 WU HE Pi: Prior to Python 3.8, a cont inue statement was illegal in the finally clause due to a problem
with the implementation.

8.5 with i&4)

with A TR A 6 B R SO (B Wowith 1% &) £ F S5 32 % —3Y) & X IR AR B i) 3k
1o EAWREBH ry...except...finally (AR IEFTERE AT A .

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 BT R
Lo EReRAA (FE with_item oy hipyFRk) ST RIEARIAT B R SRS
WAL TS PIER __enter_ () DAMEJSEE{E A .
AT SIS exit_ () DMEJSEEME .
SR R SCE RN __enter_ () k.
MR withiBEAh G — AR, KH _enter () MREEHHIREAE .

A

i wich IBASPHENE __enter_ () F¥EREIBREAERE, W _exit_ () RFE2H
VM. BB, WERTEXT B ARG FRE ) A s, WS AU AR E A R A& R B IR . S0
NI 6 4.

6. AT

7. KGR BT SCEBARN __exit_ () JiK. WASERRRER N b RSB, WA, g
FEIE B A S EAE A __exit__ (). HMIE, FHEEE=A None 244,

WEAREA AR R AR S, HHEEA _exit__ () FEMREME N, WHiZRHESHE
WoIk . MAGRIEENE, WZRFE2PE0H, HEhdTwi th IR Z R RTER

URAE A b T A DASNRAEAT B PR, PR E __exit_ () BREMES AN, HSAEI%E
AR IR 0 R LR A B AR AT

PATF AR

with EXPRESSION as TARGET:
SUITE

TETH X ST

manager = (EXPRESSION)

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

try:
TARGET = value
SUITE

(3
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(& b))
except :
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)
ARG EZAHE, WASWVEIEAEZ D wi t h IBAIRERA T ZA R U A
with A() as a, B() as b:
SUITE
e BT
with A() as a:
with B() as b:
SUITE
WAl A BFE S E ) 247N 20 5 _E R SCE AR . Filan:
with (
A() as a,
B() as b,
)t
SUITE
18 3.1 UE M SCRp 2 B Rk
1E 3.10 iR 5 Support for using grouping parentheses to break the statement in multiple lines.
S UL:
PEP 343 - »with” {4y Python wi t h iBAFLIEHIA . 355 FR G .
8.6 match iEf)
3.10 Frise.
VEECHE ) H T3 TR UL e . dEYA AT
match_stmt 'match' subject_expr ":" NEWLINE INDENT case_block+ DEDENT

star_named_expression "," star_named_expressions?
| named_expression
'case' patterns [guard] ":" block

subject_expr

case_block

il ARG RITRI AT

B PC R — AN (BRAE case J5), — P HAME (BRYEmatch 7). %A (ATREEE T
BE) K55 BAREBEATICAS. 2

o DUPCAINEC R (B AR s k) «

o FTRERFUCRCAVESS & 227 b X R et R AR AE T2 e
FTHEY match fl case J&soft keywords
S
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« PEP 634 — 45 LA DERE . #i3E
* PEP 636 — 5B UTHE . H0fE

8.6.1 HI&

VEPCTE A 2 AR AR AR AR

1. X HFRRAR subject_expr RE GRS RAE N ICEH AT HARME. W HirRA N EES, W
¥ F the standard rules ¥4 @ — 704 .

2. HFMERFHIS case_block AR MRINHEATICHC . PENE ) o e IO HAR A AL T T oA -
PEPE AR ] PAS A rh i) — LU A IS A AR 0 - HEAf R MU PR AR R A 5, L
PRRILE IR 3Co IR B AT Bl R v i ™ A 0 2 PR R B BT PR A T ISR TSR], Wl DAFEDL i 4y
ZJafsiil.

Frll: FEBGCIERC R MO, — 28 PRGURTBE S . A MR R M IS L b AT i S
PRy, AERNASRAEVERR UG R FFAAL . BREIRAT e T9C 8L, mIRES A BT
Al X —MHREMSE, PR EIREmL.

3. WRARMA VRS, I ELSE M T AR B 2T (MERAFAE) BSRAE. TERXFPREOLT , PRIIESE AL
PR 48 FRg8 e -

o WNSRLAHRIRAE M E BB, AT case_block 1 block
o BN, KR EAR T AR —4 case_block .
o TRV Y21 case B, PUEMIEA]Z L,

ik PO ROBUEASRE AR MR SEB 3, AR & T e 2 S Bl il LA e
PT5 A G EE AR SR AL

VCEETE A R )

>>> 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, v: {y}")
case _: # Pattern not attempted
print ('Case 4, I match anything!"')

Case 3, y: 200

TEEXARBIF, if flag eZPRIT. WHFEEET— A TIHEZHXNE.
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8.6.2 #JRIM

guard = "if" named_expression

guard (B case B—if) WMAUNL A BELL case iERIBH AU BT . EFRAIMERY: if 2
JeR— Ak

P guard [ case HPZEFRAEWT
. ki # case P U2 B ICEC ) . ARGV RL R G, IAKT guard #-ATSR1E, fd F—

A~ case H,
2. GnAZARIC RS, X guard SK{H.
o MR quard SRIENHE, WX case Hh.
o MR guard SRIE MR, WA % case B,
o QPRI quard SREERE PG T 8, W HRodl .

TR A RIWER , B2k, LR IERE LM S —1 case B JF—1> case HUKIIZ
AT, B VTR IR case HURFgibkat . (Wt il, ZISRBREMM N FHFT.) —HkH T4
case B, ZYHTUR A B AL,

8.6.3 W SEMCHECAY case 1
WsE PEELHY case Bg BEVLHD FIr A 1% LAY case B, —ANVLHELIEA]) 2 1] DA — b2 VUL HY case B, fif H.
ARG

SR> case RPCA LRI, F HHAIAIE 00 E VLR, IR EMBEA A2 ERCH . AnRFA AT DA
BNEIR EUE— BB R BRI B ), I A XA N R b E DL . A LA PR
VERCHY :

o ZefBE 2 a0 TEREIAS 42 5

o AEED—ADWEERRE A2 X
© FRAEX

o AELAARX,

o HES I E PERCAR

8.6.4 &Ex

s AT TR AR ME EBNF (iEATF S
e 5 SEP.RULE+ /& RULE (SEP RULE) * Hyf&j 5

* f#%5 !RULE g Hil# e Wrs S

patterns TIEEEE:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern
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| sequence_pattern
| mapping_pattern
| class_pattern

AR EAE A RIS 2" DMEABECE A, T A (B9 Raymond Hettinger 2 fHi1Y
— 3O, KRR T A ) o TR, XSRS R T U] RO, T REAS SR 2 Y S B
BEAh, BB R A A R I

HARKX
oA R AT | BRI A B 2 AR TR

or_pattern = "|".closed _pattern+

FA R TR DA L ITieay , HARAS TR A0 98 5 1 7] 9 44 5 S DA S B S o

sl R HARME RS AR A Tl Ie i, BB — D ILRC s, R % s e A P )
N, AnSREAAEAT PRI , s PE e 2R U

fMEZ, PL | P2 | ... XEJCEWILE PL , WPRARMCRHER ZKILHC P2, A0SR B i DL
WUS7 RS HARCPC FE A, 5 MR IC e 2k I

AS &30
AS B K a s M siii S A AREIETIE AL . Tk

as_pattern = or_pattern "as" capture_pattern

AR BRI, AS A HITE R M. A0, AS AR H AR5 87 as A7 14 528 5 HLUC L R

T . capture_pattern ANfERE _ .

RME2, P as NAME %5 P ULED, BN E NAME = <subject> ,

FEEER
FIHEARLON Y. Python IR Z 8T @18, 1HEA:

literal_pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

M) st rings FIARIC NUMBER S&fEstandard Python grammar WigE L. XF=5 5 FEE. AR
WA RIS . AR X F 4 & F a1l .

signed_number '+' NUMBER il signed_number '-' NUMBER JER T Fm 24 BATERA
PSRN E— B Bl 3 + 45,

&M=, LITERAL H&FE <subject> == LITERAL HJVLHECAT . X}F B4l None . True fll False
. M s BB
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — A TR _ AR (1 BRI AN & L) . BaW4E wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P EIE REPC LN . FPE#E0f PEP 572 RS FATBAL AR N s 2 P AE R
B R E RN B — A R i, RARAE M global Binonlocal iffy.

A5 2, NAME BUg Ul i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

T HATEARB BN 5. @w g FER—MriRsF, RIEE7E match B HARHEEA .
guard fil case i@ anit.

fAiME 2, _ A VCEY).

BEERX

{EARA A Python HH A M FRIV(E. THYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

By R 44 PR (AR IERY) Python & AR A7 AT ML SRR 4R, AR B 5 B ARME HBe 25 50 55 )
BPLRC ) (7 == MRz EA) .

fAiiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

ik QR R P EAE A — D IEEGE A R B0, AR T RE S ZA R B AR — MEHF RN &
AR EE AR . XPEAT- 55 E LR TE A AT AR 7 o

R
AR AV PAER B R IE S, DA 4. Btz sh, ERa BN, ik

group_pattern = "(" pattern ")"

fi R (P) BAH P MRBIACR.
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FrHRE
— IR SRR 5 P TR AT ICRC R TR0, IR T o RSO R Rt

sequence_pattern "[" [maybe_sequence_pattern] "]"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

"*W (capture_pattern | wildcard _pattern)

open_sequence_pattern
maybe_sequence_pattern
maybe_star_pattern
star_pattern

J R b G I3 5 8O #5238 D) (B .y #I L. ] )

Frik: NG S AR H A BRBEE 5 AR (fan (31 4)) 22—t X i S i
SRAERAEC (B 131 41) WhE— s,

— M R 2 A U — A BS TR, B TR DU BT P2 . IR BT TR,
WP IR T KA I ), Hoe — Sl AR KAy A1 B

RIS A AR EA DEHC ) 22 AR
L AR EFEAR—ATH , %I ITRR I
2. MREARER str . bytes B bytearray BB, WP IEHRIL .
3. B A BRI R T Py SR A [ R K R i 2 v AR K
AR P B AR ] R K Y -
L AR ARSI R 5 TR RCRAMSE, WP 8 X L e 2 g
2. JPABLC R A RS F AR A1 A A I H A ZE B A AT IERC . — B> PRI R R
ifjﬁ?i@ﬁﬂe USRI 1 TR B S B AT B A PUIE , R840 3% 7 S AR Rt P it 1
FV IR 1Pk S w ey SUE
L AR AR IR BN T AR R S TR AR, WXy oA e Bl 2
2. SREERERF—HE, FERTAERE TRCS AN A5 H 247 IR
3. R B, B TR S R B AR SR I, A RS TR SR
JEE T TR B A A3 0
4. BRI RS TR SR HARTIIER, s 5 K5 — 4.

2R ITHC A, JFRIRE CHPA T LR —
o 4K H collections.abc.Sequence HJZE
e Wil collections.abc.Sequence [ Python 2%
e % ® T (CPython) Py_TPFLAGS_SEQUENCE V[ N E
o YR A IR T — ANy
THBRUEE A A2 T
* array.array
e collections.deque
e list
* memoryview
¢ range
e tuple

#ik: KA str,bytes fll bytearray i FAARERREIEELFFIRLA .
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ik HRPAIM KRS len O (BPEE __len_ () HHB0 $KA5. ARRERS AT RES AZUT1A
XM ARG REFR .

faiMiEz, [P1, P2, P3, .., P<N>] {UFEWIE A TR0 VCEC RS :
o EE <subject> B—~)F4
* len(subject) == <N>
* $f P15 <subject>[0] HATICEL (VR ICITHEC AT ASEE £ F%)
« P2 5 <subject>[1] HATILAC (IR L ICHT AT DAGSE 2 %)
o PG B AR TR DAL 2 0

BRSHRS
WG AL & — DA SR AR T s . T

mapping_pattern = "{" [items_pattern] "}"
items_pattern = ", " key value pattern+ ","?
key_value_pattern = (literal_pattern | value_pattern) ":" pattern

| double_star_pattern
"x*W capture_pattern

— ARG P R W DA — U SR SR SR AU W P ) B i — > T

W B AR S S Fe i IR AR R . R FI(EE S5 & SyntaxError o e A R ER &
FEIZfTHE] % ValueError .

PATR R MRS H e U 2 A |
LR BAMEA R — B, MBS IT L S -

2. WL 2 A R T B AR, AR B AR ER S H AR S ) A B 59 DT B
Iy, Nz s UT e s

3. Qi SR A e S AR S A A B B AT, AR R E E R T EEWFEME, 251k
SyntaxError ; XFHIFEMEKI MM, &5/ K ValueError .

double_star_pattern

ik BREXTEE ML HARE) get () FERNSEIE XA TUCES . VEEE A EEET 2020 B 2477 T it
o, MAREN _ missing. () B{ __getitem_ () BIEEE.

fAfjii&HZ, {KEYL: P1, KEY2: P2, ... }{UFEWHELANIEOLE IR

* fifr <subject> JZWLG}

* KEY1l in <subject>

* P1 5 <subject>[KEY1] FHILHL

o e T 5 6T 7 P e A G DA B 2 3

S FER VL P, WU E AR LR —

o 4K H collections.abc.Mapping FJZE

e ¥ iH collections.abc.Mapping [ Python 2&

e % ® T (CPython) Py_TPFLAGS_MAPPING V[N E I

o AR E R SE
FrEEH) dict Ml types.MappingProxyType JHNJE T IRIT.
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ES LN

RBAFTR— D RUALER L ESHA BT SH (WARA W) . HIE:

class_pattern
pattern_arguments

positional_patterns
keyword_patterns
keyword_pattern

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt+

", ".keyword_pattern+

NAME "=" pattern

[F]—A~ 5% B A B AR AR FE AR
PATR 2 IS H AME PR 2 A -
1. 41 name_or_attr ARENE type HISEHR], 5| & TypeError .
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLLIM.
3. WRBARASEA AL, WIBECICEC RS . B0, JSTH A A BRI T R A7 K B Bl (o B S e

KAFHE -

TSN ERRE (RLESCHE ), B E TR, ERSEAEREHLE; T
LERAY, R R T — R T AR

WS AR R, BT S — 3, R R

— R E R — AN B T A
* WRXT| % 7Bk AttributeError PMANKRHR, %F W S0l H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

© T, BB 0 T S AR B PERLETIERD. AR, WA PTR %
Wi ST, WIARSER T — 3% BT DU

AR B KRR S L S, RS D R T
WERAAAE AL BRI, TEVCHCAT S 2K name_or_attr W__match_args_ JRIERF AR K
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHmEH.
o WREGIK—DRE, ZRERgIL
o WALRPMEAZ—AIed, WFH I HE| % TypeError .
o FEMRAMEERY len(cls.__match_args_ ) , ¥5|k TypeError .

e M, A BB i & i __match_args_ [i] B it o X B .
__match_args__[i] @S2 — N FAFH; WHRAZE W 5| & TypeError

s WRAEEM KB, F1K TypeError .
Z W
R RAEK B P 0913 H A
L AL B BGUAR R G HAIBER, PRSI R IR A S R AR — A
XFTRAN A ERAL, (7B A AL B A R Y -
* bool

N

e bytearray
* bytes

e dict
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e float

e frozenset
e int

e list

* set

* str

* tuple

These classes accept a single positional argument, and the pattern there is matched against the whole object
rather than an attribute. For example int (0| 1) matches the value 0, but not the value 0. 0.

Al H 2, CLS(P1, attr=P2) {UFEIH /& AT 0 i PLhCp ) -
* isinstance (<subject>, CLS)
e I CLS._ _match_args__ ff P1 F¥eh el
© M THA KRGS attr=P2 :
— hasattr (<subject>, "attzr")
- ¥ P2 5 <subject>.attr #HFTICHE
o TS 1) % B 7 S RO AL S o

o PEP 634 — 25 DR : TG
e PEP 636 — &5 {b R DURL . Hof

8.7 BEE X

PREIUE Ut RS B P E B CERBURE L (B W7 R A B Rss 4 —Y)

funcdef = [decorators] "def" funcname " (" [parameter_ list] ")"
["->" expression] ":" suite

decorators = decorator+

decorator n= "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/" ["," [paramete
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_:c
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname u= identifier

PRHUE SO — 2 P IATIR A o BT I A 24 1R i i 44 23 0] oKy R RO R 21— D e on 5. (e
AP AASA Eds ) o XA BREOOT R A SN M i 42 R A4 2SR5 R, A e B it e ek 1 1y 42 )

(R
BRBICE SOF AR S IATRER U 2 e B F A S AT e 4

— A BRBUE SR AR — A Z A decorator FaRA T AL 24 bR BOE SONIRFAE B 5 2% R B0 SCAY PR T3k
HOR R e b ORI SRIEER AR — DRI G, B AR RAE I ME—S B A B A -

AR RS 55— 2 ) BRI A B T (L S B o R o JRYE, bR %R docstring .
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IR [ ECRF 0 E B R A8 PRI AR BR AN 5 . 2R HiAS 2 AR E T s« BlAnpA T AU

Qfl (arg)

@f2

def func(): pass
KEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z IAET IR G R EOF A 2 8m 98 E B 45K func.

1E 3.9 MU HC: BRETfE FHALMA % assignment_expression FXEMi. TEZ B, BiEwEN
HONRIR, HEES L PEP 614,

Y AWENT A5 B WA = A8 XEAERIEARS, ROy BA “BNESE”. TR
AEONMERIES:, HX R argument AT VATEVR ] 88 s, 6B 0T 2 B SR BOAER . sk
—MNESHARIMA, JFEITATE" ZRIRIES MR A BRONE - XA AR IR AR AE A B
#ik.

BRINE S 2R A T PR BOE SRR T AT ORI . XRG4 bR BOE SRR ek R —
U, MR TR RO T R o X — i AEBINE S A AN 4, Blans) R e 5= H i i}
B JE TR B AR R BB T g (AN 51 a7 —5) , WSz EERAME 2B k.
%Eﬁ%%é\ﬁ]@fﬁ%ﬂ@ o SRR — I IA R M) None fEJERIAME, FFAE R R0 b S
WM, B

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

SR TR SAET R 4 P TR . B0 T 3 R T 29 et OB T SR, %
R GIESE, SR CRF SR UL BAL. WIRAFE* ident i Fiexr” RERILR , ©20HI
fe A TCADRB T AT BB HL, BN 20041, IRAFAE™ * ident 5 £1ex” BAFAGTER,
CABMIAIL A A A PSR TR X PS8, AN — A R 2], 7+
S *identifier” 2GSRI L @IS HAEE CRTSHIEA . 167/ ZHITESH
S (LI B S R T FL Al L SR A

1 3.8 OEE: WA / eRBOE S TEEARS R URGCEE S . 325 PEP 570 TR .

S DM EirE, BEXHEFRS LRGN LE”: expression”, [EESE R I EInE, &
*identifier of **identifier XFEMITES WA BRET A “IRI bryd, HEXUHTEE S5
FJGM "> expression”. AR DAL 201 Python ik . ARyEMIFFAEA 2048 R T
o AREEE T DAVE RO 52/ __annotations_ J@MEH AR IE S 44 Fk kS i = BB B Dl . 40
WAFH T annotations import from _ future_ I, WIARHE SRS TR FAFE DAUS I IER
SRAEERE . B, EAISERITRECE XIORE . TEXFE T, AREERsRAE I T GE 5 e e A
it v B I AS [

B4 R (RYER]— 2R RS DAEST ek i 2 v BB . X TR H lambda
K, BARRIR Wlambda 735 X —75. W¥ER lambda FU& 87 LR B0E LI —F B B £ der” 15
A H R SR BB T DAME ] lambda 63k 205 SR R B — RERE (L 1B SR 28 HAL 2 FR . "de£” B SLRR I
TR, B ST 2 B A R AR

B R VBT B % . DB ERIA T de £7 1547 23 78 S Jail el B0 AT Bk
Il ol A . R R A ) B B A ] DAV R 51 def 1EA)BRELRY R A . EES LG 6 5

-

HE —T

W

PEP 3107 - BABhTE eI 1Y R RO i A B 1

PEP 484 —RMITEfiR FrvErIbniE & e 3 B8R,
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PEP 526 - B bsiiifiil A2t A WIR AR R DI RE . (ARIA RN L iR

Pmﬁﬁ-Eﬁ%ﬁﬁ*ﬁﬁ%ﬁﬁéﬁﬁ@ﬁM?ﬁ%%ﬁ%ﬁﬁﬁﬁ%ﬁ%w*ﬁ%iﬂﬁﬁW%%
AT -

8.8 HEN

R SO EEXS R (S WAT o R854 —T):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

R Se— 2 M PRATIE R P AR5 30 5 45 tH EE2E 91 3% (ER AT S WA X)), FIRH Y — I
HRR U ORI — LV TRAIXIR . B PRI RRLBINGIR B 2 object; I, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wl J5 JEAAFAE— BT RATIO (B W 2 5 5000) sPRideT, BT BT BIE Y Rl iy 44 23 1) A B0 7Y 42 5 fir
s, (HEH, KA EWASREUE L) AREGHIITIS, HARATWOE3E F R a4 25 &
BRAF —DRNREE G Lo, HERM 4 E RS R, JE T IO GRAF I S B i 44 23 1] o
RAFRIFAE ST 1) 4 ety 24 25 ) v 0 7 B2 52

TESAA N E SRR TR WP RAFAERT IR __dict o SR RLINR (4 m] FE 0 BRT 2R H w1 i
FHHAGE T E SGERRTE LY.

R QAT Rk BT A E .

R APEE M LR iR B —FE, -

@f1 (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

HeMias FAR AN SRAERIN 5 bR B AR . S5 2R R 2 40 e B KA R
TE 3.9 BBl KT il LG assignment_expression Re#Mi. TEZHIMUAHT, HIEENH
KRR, HES I PEP 614,
PP DU R FRI: 7E280E N e U R KR BN S T i =, LBl @ vl E T self.
name = value fE¥EPRE. KMEHEEL AL sel f. name” FIRWEEVIN, 24381 17 X5
(7] o S 91 e P 2 MR ) 24 R 2 S o S m e P A S B T M ) SRR, (B I 37 5 1 fol P P 2R 7T
SHARTWIRIZER . W AR 154 25 Sl g A R W] S35 A Sl As & .
2 W
PEP 3115 - Python 3000 H{¥jyc ¥ Ko R BB O M RTEE TR, DA T Qa4 2 A e 26
() SR -
5 MR ZR A S SRE A B AT R P I SN S B A5 I __doc_ £ H , 2% docsiring.
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PEP 3129 - JREMEAN SIS MRi i . s e i @4 PEP 318 g | AR

8.9 iz

3.5 B HE.

8.9.1 hiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list]
["->" expression] ":" suite

Python PpA% B 447 1] DATE 2 7 B _ERHGE MK (2 Wlcoroutine), await ik, async for DA
Fasync with HERTEPMER LA .

/] async def MEVE CHRELE 2 N IMEREL, RIEFENTAEE await B asyne KT .
TEMRERR A vield from FiksRf5| %k syntaxError,
PV R R BB 1

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

TE 3.7 R await Ml async BUER R KM TEZHIA AT AEME B RN B4 1R R B ¢ 6
Fo

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 2ty __aiter_ ¥k, % H ¥4 H %R Blasynchronous iterator, & W] PAFE H:
__anext__ AN AR .

async for {FA)AAVF RN 528 AT AT R T A
PATR AT

async for TARGET in ITER:
SUITE

else:
SUITE2

TEIR X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
SUITE

else:

Q)
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(& b))
SUITEZ2
Seealso_ _aiter () and___anext__ () for details.
TERE R EA Z SMEA] async for iR 5] & SyntaxError,
8.9.3 async with j&f)
async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BEWSTEEL enter 1 exit J51E P& {EHAT o
PATR ARG
async with EXPRESSION as TARGET:
SUITE
e L RSN 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)
Seealso _aenter () and ___aexit__ () for details.
FEMRREUAZ AME asyne with {EA)%5]| & SyntaxError,
W
PEP 492 - {§iJ] async il await {5580 K F21E A Python i) — N IEZUAY SRS, FF 38 I AH
) SCHRFES -
i
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CHAPTER 9

T2 4R 14

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement) *
HHEE T T LR O
o fEBT—5E%E Python F2)F I (M SCHFELFRFHR)
o fEMT— MBI
o fENT— ML IBY exec () BREI TR
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF 7l PEG BIR AR, Fpili, « FIR—FFS . TEAFEE S0 ok m 15 e BT it
(BPESRVCELERTAE4F) . T ! Fon @ BUHIl (BPESK _RDURE ). FRAIE | - PfF kR PEG
W R (ELSE PEG AT E1E /). TEZ 5 PEP 617 T A XX IEE NI E 240 .

# PEG grammar for Python

# ======================== = START OF THE GRAMMAR =========== ============ ==

# General grammatical elements and rules:

#

# * Strings with double quotes (") denote SOFT KEYWORDS

# * Strings with single quotes (') denote KEYWORDS

# * Upper case names (NAME) denote tokens in the Grammar/Tokens file

# * Rule names starting with "invalid " are used for specialized syntax errors

# — These rules are NOT used in the first pass of the parser.

# - Only if the first pass fails to parse, a second pass including the invalid
# rules will be executed.

# - If the parser fails in the second phase with a generic syntax error, the
# location of the generic failure of the first pass will be used (this avoids
# reporting incorrect locations due to the invalid rules).

# - The order of the alternatives involving invalid rules matter

# (like any rule in PEG).

#

# Grammar Syntax (see PEP 617 for more information) :

#

# rule_name: expression

# Optionally, a type can be included right after the rule name, which

# specifies the return type of the C or Python function corresponding to the

# rule:

# rule_name[return_type]: expression

# If the return type is omitted, then a void * is returned in C and an Any 1in
# Python.

# el ez

# Match el, then match e’2.

(FITaRER)
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(22 B30
# el | e2
# Match el or e2.
# The first alternative can also appear on the line after the rule name for
# formatting purposes. In that case, a | must be used before the first
# alternative, like so:
# rule_name [return_type]:
# | first_alt
# | second_alt
# (e)
# Match e (allows also to use other operators in the group like '(e)*')
# [ e ] or e?
# Optionally match e.
# e*
# Match zero or more occurrences of e.
# e+
# Match one or more occurrences of e.
# s.et
# Match one or more occurrences of e, separated by s. The generated parse tree
# does not include the separator. This is otherwise identical to (e (s e)*).
# &e
# Succeed if e can be parsed, without consuming any input.
# le
# Fail if e can be parsed, without consuming any Input.
# o~
# Commit to the current alternative, even if it fails to parse.
#

# STARTING RULES

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: '(' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# GENERAL STATEMENTS
S —

statements: statement+
statement: compound_stmt | simple_stmts

statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER

simple_stmts:
| simple_stmt !';' NEWLINE # Not needed, there for speedup
[ ';'.simple_stmt+ [';'] NEWLINE

# 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

(FOAkED)
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'pass’'
del_stmt
yield_stmt
assert_stmt
'break’
'continue'
global_stmt
nonlocal_stmt

compound_stmt :

| function_def
| 1f_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# SIMPLE STATEMENTS

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'

assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("('" single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)
annotated_rhs: yield_expr | star_expressions
augassign:
[ T+="
| | J—
| rR=T
I v@=l
o=
| "&="
I vg="
[ ="
| ra=t
| Teg="
| '>>="
I Thkk=1"
/=

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]

| 'raise'
global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+
del_stmt:

| 'del' del_targets &(';' | NEWLINE)
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yield_stmt: yield_expr
assert_stmt: 'assert' expression [',' expression ]
import_stmt: import_name | import_from

# Import statements

import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
[ "from' ('.' | '..."')+ 'import' import_from_targets
import_from_targets:
[ "('" import_from_as_names [','] ")'
| import_from_as_names !','
I Tk
import_from_as_names:
[ ', '".import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ','".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME

# COMPOUND STATEMENTS
N —

block:
| NEWLINE INDENT statements DEDENT
| simple_stmts

decorators: ('Q@' named_expression NEWLINE )+
# Class definitions
class_def:

| decorators class_def_raw

| class_def_ raw

class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block

# Function definitions
function_def:
| decorators function_def_ raw

| function_def_raw

function_def_ raw:
| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
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| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block

# Function parameters

params:
| parameters

parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param _with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc

# Some duplication here because we can't write (',' | &')'"),
# which is because we don't support empty alternatives (yet).

slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'

star_etc:
| '"*'" param_no_default param_maybe_default* [kwds]
| '"*' param_no_default_star_annotation param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds

kwds :
| '"**' param_no_default

One parameter. This *includes* a following comma and type comment.

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 H KR R R KR R R KR R R

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_no_default_star_annotation:

| param_star_annotation ',' TYPE_COMMENT?

| param_star_annotation TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'
param: NAME annotation?
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param_star_annotation: NAME star_annotation
annotation: ':' expression
star_annotation: ':' star_expression
default: '=' expression | invalid_default
# If statement
# ____________
if_ stmt:
| "if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_Dblock:
| 'else' ':' block
# While statement
# _______________
while_stmt:
| 'while' named_expression ':' block [else_block]
# For statement
# ,,,,,,,,,,,,,
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]
# With statement
# ,,,,,,,,,,,,,,
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ") | ':")
| expression
# Try statement
# ,,,,,,,,,,,,,
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
| 'try' ':' block except_star_block+ [else_block] [finally_block]
# Except statement
# ,,,,,,,,,,,,,,,,
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
except_star_block:
i3
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| 'except' '*' expression ['as' NAME ] ':' block
finally_block:
| 'finally' ':' block

# Match statement

match_stmt:
| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT

subject_expr:
| star_named_expression ',' star_named_expressions?
| named_expression

case_block:
| "case" patterns guard? ':' block

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern

pattern:
| as_pattern
| or_pattern

as_pattern:
| or_pattern 'as' pattern_capture_target

or_pattern:
| "|]'.closed_patternt

closed_pattern:

| literal_pattern
| capture_pattern
| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern
| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '=")
| complex_number
| strings
| 'None'
| 'True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_expr:
| signed_number !'('+' | '=-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'
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complex_number:

| signed_real_number '+' imaginary_number

| signed_real_number '-' imaginary_number
signed_number:

| NUMBER

| '-' NUMBER
signed_real_number:

| real_number

| '"-' real_number
real_number:

| NUMBER
imaginary_number:

| NUMBER
capture_pattern:

| pattern_capture_target
pattern_capture_target:

‘ !ll_l' NAME !(l.l ‘ l(l ‘ l=l)
wildcard_pattern:

‘ "_ll
value_pattern:

[ attr (.U YT T=Y)
attr:

| name_or_attr '.' NAME
name_or_attr:

| attr

| NAME
group_pattern:

[ "(' pattern ")'
sequence_pattern:

| '"[' maybe_sequence_pattern? ']’

| '('" open_sequence_pattern? ')'
open_sequence_pattern:

| maybe_star_pattern ',' maybe_sequence_pattern?
maybe_sequence_pattern:

| ', '".maybe_star_pattern+ ','?
maybe_star_pattern:

| star_pattern

| pattern
star_pattern:

| '"*' pattern_capture_target

| '*' wildcard_pattern
mapping_pattern:

‘ V{l l}l

| '{' double_star_pattern ','? '}’
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[ '"{'" items_pattern ',' double_star_pattern ','? '}'
[ '"{'" items_pattern ','? '}'

items_pattern:
| ', '.key_value_pattern+

key_value_pattern:
| (literal_expr | attr) ':' pattern

double_star_pattern:
| "**' pattern_capture_target

class_pattern:
| name_or_attr "(' ")'
| name_or_attr '(' positional_patterns ','? ')’
| name_or_attr '(' keyword_patterns ','? ")'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')’

positional_patterns:
| ', '".pattern+

keyword_patterns:
| '","'.keyword_pattern+

keyword_pattern:
| NAME '=' pattern

# EXPRESSIONS

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression

expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression

star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:
| "' bitwise_or

| named_expression

assignment_expression:
| NAME ':=' ~ expression
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named_expression:

| assignment_expression

| expression !':="'
disjunction:

| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion
inversion:

| "mot' inversion

| comparison
# Comparison operators
# ____________________
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

| noteg bitwise_or

| lte_bitwise_or

| 1lt_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
# Bitwise operators
# ,,,,,,,,,,,,,,,,,
bitwise_or:

| bitwise_or '|' bitwise_xor

| bitwise_xor
bitwise_xor:

| bitwise_xor '"' bitwise_and

| bitwise_and
bitwise_and:

| bitwise_and '&' shift_expr
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| shift_expr

shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

# Arithmetic operators

# ,,,,,,,,,,,,,,,,,,,,
sum:
| sum '+' term
| sum '-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor:
| '+' factor
| '-' factor
| '~'" factor
| power
power:

| await_primary '**' factor
| await_primary

# Primary elements
# Primary elements are things like "obj.something.something", "obj[something]",
—"obj (something)'", "obj"

await_primary:
| AWAIT primary

| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom
slices:
| slice !','!
| ', '".(slice | starred_expression)+ [',"']
slice:
| [expression] ':' [expression] [':' [expression] ]
| named_expression
atom:
| NAME
| '"True'
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'False'

'None'

strings

NUMBER

(tuple | group | genexp)
(list | listcomp)

(dict | set | dictcomp | setcomp)
Al A}

group:
[ "('" (yield_expr | named_expression) ')'

# Lambda functions

lambdef:
| '"lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ', '
| lambda_param_no_default+ '/' &':"'

lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

lambda_kwds:
[ "**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

# LITERALS
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strings: STRING+

list:
| '['" [star_named_expressions] ']'

tuple:
| '"('" [star_named_expression ',' [star_named_expressions] 1 ")

set: '{' star_named_expressions '}'

| '"{'" [double_starred_kvpairs] '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
# Comprehensions & Generators
for_1if_ clauses:

| for_if clause+
for_1if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*

| "for' star_targets 'in' ~ disjunction ('if' disjunction )*

listcomp:
| '"[' named_expression for_if_clauses ']'

setcomp:
| '"{' named_expression for_if_clauses '}'

genexp:
[ "('" ( assignment_expression | expression !':=') for_if clauses ')'

dictcomp:
| '"{' kvpair for_if_clauses '}'

# FUNCTION CALL ARGUMENTS
O —

arguments:
| args [l’l] &l)l

args:

| ','.(starred_expression | ( assignment_expression | expression !':=") !'=")+_
—['," kwargs ]

| kwargs

kwargs:
| ','".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
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| ', '".kwarg_or_starred+

| ', '.kwarg_or_double_starred+
starred_expression:

| '"*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression
# ASSIGNMENT TARGETS
# ==================
# Generic targets
# _______________
# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !',"

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

[ 'x' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

[ "(' target_with_star_atom ')'

| "(' [star_targets_tuple_seq] ')'

| '"['" [star_targets_list_seq] ']'
single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead
t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead
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t_lookahead: "('" | '"['" | '."'

# Targets for del statements

# ,,,,,,,,,,,,,,,,,,,,,,,,,,
del_targets: ','.del_target+ [',']
del_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom

del_t_atom:

| NAME

| '('" del_target '")'
[ "('" [del_targets] ")
[ "[' [del_targets] ']'

# TYPING ELEMENTS

# type_expressions allow */** but ignore them
type_expressions:

', '".expressiont+ ',' '*' expression ',' '"**' expression
', '.expressiont ',' '*' expression
', '.expressiont+ ',' '**' expression

|
|
|
| '"*' expression ',' '**' expression
| '*' expression

| "**' expression

| ','.expression+

func_type_comment:

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT

#ommmmmmmm e = END OF THE GRAMMAR ====================c—————" =
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2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | i I B i) B A S e o

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
A * Witerable LRITCRBAE A 20IKRGL, 3 F1 5 LEA M BT ESHC

135


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/

The Python Language Reference, A4 %5 3.12.0a0

complex (3, D5)
complex (* (3, 5))

SR TR R . A RRRATAINS LA 5. ARSI, (ERTRAR
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3% Wparameter REFRFH , HILFEH SEGESH K5I K PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
_aexit_ () F¥KIMasync with AP TR S . B PEP 492 5] A,

asynchronous generator -- 55252 3% 1% [0 {H “Ajasynchronous generator iterator WK%, B 5 fHasync
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__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,
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WAAFR [B]—A~awaitable 342, async for SXACPLSFAEARER __anext_ () J¥EARR [ A] 45
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attribute -- JP: A value associated with an object which is usually referenced by name using dotted expressions.
For example, if an object o has an attribute a it would be referenced as o.a.

It is possible to give an object an attribute whose name is not an identifier as defined by #712 #F fo 36 42 57,
for example using setattr (), if the object allows it. Such an attribute will not be accessible using a dotted
expression, and would instead need to be retrieved with getattzr ().

awaitable -- \[2FRE R GEFEawait Rk P HMXTS. A PLUEcoroutine B2 BA __await__ () 7
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"wb' or 'rb+") FTHH . sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
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callable A callable is an object that can be called, possibly with a set of arguments (see argument), with the following
syntax:

callable (argumentl, argument2, ...)

A function, and by extension a method, is a callable. An instance of a class that implementsthe __call__ ()
method is also a callable.

callback -- [ —ERSEWEE AP DATE AR R 0 AN 209508 FH 1) 1B RE R AL
cdass -- & R P XS BN . 20 SRS WHZ SRR SEB AT ERAE I i e
class variable -- 2328 5y e g AR &, I HAUSRAE 202 B (M @76 2200 356 B 240 .

complex number -- 535 X% HLBARGNY SR, Hh A Ber AR R A A — A R A
MEROR RERCRAL (-1 WP R) MSeflle, W ERes P Sl 1, TE TSN . Python N
TR SRy, R TARRSAARIe T o A —4 3 8, BN 3+15 . WSRFGE math fibk
PR RAR  ZBORAS, W cmath, REEIMEAR— A B S R R WERAR G
HE, BMENEILTF A AR,

context manager -- |- F3CEFBIZY FEwith AR, Mg eE L __enter_ () Fl _exit__ () H&
RFEFIAFDIRSHXT S . 20 PEP 343,

context variable -- |- F 303 g —FRIEH BN LR SO AEA AFRIPMER A . XU TAELRR R
PN PATEAE R AR ARRIWAS . Ak, ST BT sskil, —MTEEdR T aEs
HZA TR, M E RN R E ARSI KRS A B TiEE: . 20 contextvars.

contiguous -- ¥8: — PZp IR R C # 42 1§ Formran % St S0 RSN . FE4EZ /2 C Ml Fortran
L. FE—4EEH T, Fr A 25 H L TE NAE I U A P HBHES ], SR MBI IR IR G R 5 0T .
T2 Y C-IELH T, B3 NAFHBIEHES B e — & 51U 45 H i3 ek . {HJ&7E Fortran
ELHA N RS — DR etk

coroutine -- Pt P e 1 BIRERY S — BB . TBIR AT ATER — dE AFFAE S — RGB o PN AT DA
W ZAFB S LA BEAKE . il async def IHARELIH. 2L PEP 492,

coroutine function -- PpREFREL 1R [B]—coroutine SR RE . VMERE @it asyne def 1BA]3E XL,
Hu e &await, async for flasync with KT, XEREELEH PEP 492 5] A,

CPython Python Zif5iH 5 UALIESL I, 75 python.org |- %A, "CPython” — 3] JI} T-7E00 BRI S H-5 H
S 4n Jython B IronPython AH X 71«

decorator -- $EHZS IR IFE R 75— R EU R AL, EHEMEH ewrapper IEETEACRHI TR BT . 2
FRIE WA T4 FE classmethod () fll staticmethod ().

P MAEAR RN, DU WA eR B0 ST S R Se 5

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Eﬁé%’fﬂ%ﬁ{ﬁiﬁﬂﬂ?é’é, {HIEF A AR o A7 IR e TR T 25 L o A S RT3 i 5L 3¢
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descriptor -- #iiB%; F(TEX T _get__ (), __set__ () M __delete_ () FEMXIR. X—1KE
PENHRAR I, ERRRRIEFT A S E R A A . EEREOLN, S a.b KRR, RE
sl SRR SAE o BZEF IR AR A TN b IR, HUR b2 Mibds, WS
(HflIAEE TR B A AT S SR 2 P Python [ 88, TR @ VF 2 T S PRI A
BIERE DR BE. FO7R. BRSTERA LS ISHY 5 H A

A KB IITENEZE L, WS XL 5 B A R

dictionary -- Uit — SR, Ho AL AR BIA I A9 (E . 7T PARALATRA __hash__ () Hl
_eq__ () JTYEBINR . 1E Perl 1575 A5 hash.

dictionary comprehension -- “y il A AbH— N R ARG b B BirAy sl 3 JC 3R R ] 2R T LY —
MEEEYE, results = {n: n ** 2 for n in range (10) } ¥R —TH#En F{EHn **
> WU F I, BILF . %65 F R Rw,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fl dict.items () IR [EIWIXTEYETR N
FHAE . EAHEHE T E D ESHE, XERE Y FHRSAER, EE SN A, 2
P A BRI o BRI A, Al list (dictview) . 2L dict-views.,

docstring -- SCRY VAP (o028, eRBEBLER 2 ISR — AU LR A7 P . EAEAUS AT
W 2, (BB R BT TAER . BRAERIRE) __doc_ J@iEH. T ERHTA
TN, DR X R A RO A RO B

duck-typing -- 1878 F5—Fh g e XS, BIFAREEE R R EAORH & 2 A B EmpE 0,
EHBRAS A EEUENE: (BRGNS T, MERBEN T, WAl EmENST.”) BT
SR U AERRE A, Bt RIS Al 8 fe i 2 SRR T RG22 5 o0 fif
type () B isinstance () fgill. ((HEERNF-2EBRT DAME 40 208 & fE b e, ) MIfERESR
F hasattr () s 2EAFP SRfE,

EAFP  RIFURHORVFATHE A 5" IPESCHEE - X Python A S 4 5 UMK 2 B0 BT s 1) S R AT
e, FHAEBUE SRR R o XA PO AR OSSR K iE e oy Mlexcept ). TH:
FAXS IR BTIELBYL W%, 0T C 542 HAbE =

expression -- FAX T PUK I EAMEMEARIC. AP, — Rk 3ah e Rk Bl . 4
PR JBEEVTI . AT SRR EOR R, ENERAHSRE —ME. 52 HMES AR, 9k
PrAE SRR RIA A BATEA BN RIS statement , Hlilwhile, TR R TER
[UE == Sriva v

extension module - JJEEi DL C 5% C++ 4S9, i Python [ C API 3 5153 #%.0 DA H AL
WA TR H. .

festring - FERRR AAT 10 SR SIS I LEREY A B ST 6
15 RS . 20 PEP 498,

file object -- SCPEXF 4 X AMRAL T ) S04 APL DA R 2B HRXTS (A read () B write () iXFE
7)o« AR HANE T AR, SCEXT G AT DA SR B SR SO, A R B, st
iﬁiiﬂ?%ﬂ/‘ﬁﬁl\'ﬂ (BlbrER A . WFZT X, BT, HE%%). SUERTRmpiich i
KA RE
S b A I SRS G SR IR = 2] SUPE, SR — R S DA U BRI E
SR do ik, GBS R 2 open () B

file-like object -- SLPERM S file object W [R] i,

filesystem encoding and error handler -- Sk R Gk X G P4y Python i 3 M 2 1F 2 5 il i
SEAT A BAE B4R Unicode [ 2 F % 205 45 15 Ab FH A 4
A B G G b A ARIE R R I RS K BEAE 128 DA BT A 358 . ISR e R G 4o =X TG
VARALIGARIE, W) API pR#( R BE£5| & UnicodeError,
sys.getfilesystemencoding () #ll sys.getfilesystemencodeerrors () PREA]#HE ¥k
IREUS R G gt s 25 B R AL BRI .
filesystem encoding and error handler ‘Z4F Python JEz|IHE T PyConfig_Read () ERECRAECEN : 15
] PyConfig ) filesystem_encoding il filesystem_errors ZH .

2 Wlocale encoding
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finder -- #RA — P ERPT ABLR I loader FIXT5E

M Python 3.3 F2{EAE PP ARIAG A 4R 8% L3512 & 3% BilA sys.meta_path ffifll, PASepath entry
finders Bl &y sys .path_hooks i,

LA 5 1 PEP 302, PEP 420 i PEP 451,

floor division -- [i] FHUBEERE: 5] F & A BB BB A YA 1 FBUEREN RN ZE // . B
fn, F#kX 11 /7 AWITESSRE 2, M52 RSB EIERZERE 2.75 . {5 (-11)
// 4 4R[E -3 X E -2.75 @ FTRAGEINEEE ., L PEP 238,

function -- A% W] DA [ I 3R [ BEAME I — 2R o 38 0] DA HAE ABA B2 S e R BUARIIA T
¥ . 59 Wparameter, method F1.5 45 € L 2537 .

function annotation -- FREChrI: R4 R EE 250K Bl {E ¥ annotation
PREPREEIE T R 242« BIan DA R R Z A int SEOF LR E—4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PREPR TR PR L 2 2802 S —Y

Z: W,variable annotation 1 PEP 484, A3k T ILINEE. 553525 5 annotations-howto DA T fitfif A%
R RS B

_ future__ futre i), from __future__ import <feature> f8/5 %% iIFEas i F -1F A € i) Python
B AT AR BRSO g3 Y i, _ future_ MEERSCRYICSR T W RERY feature Y
{H. JE A BTHRIF R IAZ BORAE, ARA] AR B IO AT B e DO B E S P A B
B (EE) FEATH BB

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- K¢ [nIW¢ O A5 0TI A7 25 (B g A% . Python S22 3l ad 5| I VT — > BEAS A
AN TRAGERE | F ARSI RS 8 A AT S T o T DA ge b skeda il bl mlficds -

generator -- 12)% 8% 1% [B]l—A>generator iterator I EREL . 'EHERFMBGILFEERE, A ELETHESyield
FERA DA — R IEMLLS for- TR B2 8 next () BRELE—FKEL.
TR AR R A, (EAERE LS OL T T R4 £ B2 K E . WERFFEIHRERBAEE X,
o AR DATRE B S

generator iterator -- 2 R ESEIRES generator BB EIAINTS .
1§y 1 ZHEHEEALIE, SEAEM BB PIRES (G4 M L RIHERY ry 40). %% 4
M35 1k KB WIEHT, BB EIRSEIAT (X 58U AR 16 388 s A ZE IR ) -

generator expression -- /LR AR X R — A ERARNFRIBA . BHERMRG -8 TR L5 A & X
T—MEAE . JEER for TA), PAK—AER 1 7). AR ARIKNSNINZ KRB
— R AA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIpR %L AN [F] 9 S SCEUR [ S A1 1) 224 R BT AL IS0 BR AR VRTINS & v R 5
SRR AN R R B WA~ S B

g2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEigeA K& PEP 443,

generic type -- JZ PRI Ty S ype; BE NIEU 1ist 1 dict fcontainer class. W T £ 7%
fiE AT

WA, WS W R4 258, PEP 483, PEP 484 , PEP 585 , fll typing i,
GIL 2 Wglobal interpreter lock

139


https://peps.python.org/pep-0302/
https://peps.python.org/pep-0420/
https://peps.python.org/pep-0451/
https://peps.python.org/pep-0238/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0443/
https://peps.python.org/pep-0483/
https://peps.python.org/pep-0484/
https://peps.python.org/pep-0585/

The Python Language Reference, A4 %5 3.12.0a0

global interpreter lock -- 2 JSyffREZT BT CPython fRRERR TR B —FOHLA], B R PR [ — i 2 A — A2
FELEINAT Python byrecode, MALHITHE T BEEXT SR ((13E dict GEBNERA) HMIF LU
ke 4x i T CPython SEE. 2 BE MRE R N B (AR 4 2 RIS AT BT 68, AR U 4
PETAEZ AL PRES BT

However, some extension modules, either standard or third-party, are designed so as to release the GIL when
doing computationally intensive tasks such as compression or hashing. Also, the GIL is always released when
doing I/0O.

B (DAERS AR BB L8l ) “ B A" fEREA S IR AT, HohixX 4
PG A T B A BRI L R RO MERE o P e IR Al BE 1) R S K- S B S AR A A e, AT R
MEDAZES

hash-based pyc -- J& TRy A4 pye (i FH X R I8 SC A 1) W s (B0 1 R 5 i 46 00 i ) A Aff s HoA v i 74 g
GAENE . B O %% A5 e k3,

hashable -- W[y — /N3 G2 B0 A (0 SR AE LR dy I IN B R B, iehcl e A (EmREEA
__hash__ () J7ik), HAILARIHEAMX ST (EFEEA _ea () 7ik). AR R
JEAT R [ A NG A (L EU RS SR A A ]

]I PE CERERT G REAS VD T SR A A L B, TR Ry B 2 ) A P R I AL

KZH Python AT AR N B X LA PTG A AR 254 (Blans| el 7 at) #ATAA: A
A[ARZEES (BIANTCLRN frozenset) {4 ENTHICEIY NI A B AR . P E A 513
KRBT . BAITEREER— A (BRIERSHOWER), BN A ERE K2R
FEANIRT id (),

IDLE An Integrated Development and Learning Environment for Python. idle is a basic editor and interpreter
environment which ships with the standard distribution of Python.

immutable -- AEXR HAREEERRSR . AN RATERT . FAERFTTA. RN RN GERL
AL o AL ITAFAH— DA AIE, WL ETHET AR G o BN ITER 20 R A (A T A %
TERL, BNt d i i

import path -- A HZAE (B4 2458 ) AR5, SR path based finder I K2R
FABVR. TERAR, WACESFREFERE sys.path, HEXFRKGEREBTHERE EHRER
__path__ J@.

importing -- FA 4 —/MEH ) Python HUTEAE R 7 — MY Python AURS T 66 11 72 .
importer -- ‘FAZY EHIFIBBIRIGXTS WX GBEIE T finder & T loader

interactive -- 28 f. Python #i A7 — 32 H AR, BIMR W] DAE MRS AT I 4 A TR ) IRk, SZA]
PATHABRHGR . HFANTSEHES) python fird (WA DATEVRI T SALIF 46 35 B h e PR AH
I SE AT ) o AR BT ARV SRS IR A L e 4 X R N AR w O (EICAS ] help (x) ).

interpreted -- fiFFE%! Python —@MREALIE T, SZMMARHIFALET . BRI DO d 1577
M2 s A AFAE T A TR . X R RE RS ] A2 AT M AN a0 S 2 B vl S0 A7 S s
7o MRREALE & 108 HA M g i A0 5 BRI Al Y, (R KA s TR g, &

Dinteractive.,

interpreter shutdown -- fRFEZS P PRI, Python MR &350k A —MRpFRiz 1T BOT 2 R
BUTTH E M BEFTIR, BIABEAERAIAS P OB N RS 45 . EIR R BRI A DI . XA
S SATH AR B 5 | [ A A AAS AT o T8 R P B AT AR T RE B B A Fp e, R TR
BRI RIRC A AR (R U0 1A PR AL ] 45 ) o

fREAR T Z I 2R N __main_ BB ETE AT AT S8 AT -

iterable -- ] ZfC*x} 4 An object capable of returning its members one at a time. Examples of iterables include all
sequence types (such as 1ist, str, and tuple) and some non-sequence types like dict, file objects, and
objects of any classes you define with an __iter__ () method or with a __getitem__ () method that
implements sequence semantics.

S R T for TERPAKIF 2 HATFE—D A (zip ()L map () ) H—AH]
AR GAE NS EALLNERE iter () B, BRREZMGAIENAA. X AERE T 40E
O FEFUH AR AT R A, REFHATEIN iter O B A CABLIEAIXTS.
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for IBA 2 AR H S AL BB AE B — NG IS A i 22 748 & R TE I Rk A% . S
Witerator, sequence VA Jtgenerator,

iterator -- WE{CH AR F R LR BN S . BB _nexc__ O ik (SRELEAN
BEERE next () KRB RER AR, M4 3%AAEdE ] NG5 % StopIteration FH . FiX
B R BRI CRER, RSB _next () JikHATRAS| % StopTteration
S ERAMUMMEA __iter_ () FEFRBREZERGBNE A S, FILERER O W] %
FRAFG: W T T 25 PTG AR . — A T M B N E  2 2 o 7
T AIE . 25805 (Flan List) FERERRINEAA iter () BREEGRTE for TRERH B IR
D7 o Q0 SRAE AR O N AR 2 AR I 23k [l 7E 2 12k A R gl R 1 (]
— RIS, ARG E D EAEA.
W25 E £ typeiter.
CPython implementation detail: CPython %A% —N FHERERE X _ iter_ () MR,

key function -- SEPA% 5 o B AR RS FE PR 2, 2 REWS R 0] H T HE R sCHEO A AE B TR B W %, i,
locale.strxfrm () A T —FEH & KIHET 2 & o HE 7 .

Python Hf7 ¥ 2 T HAR Ao vF S e Bk = R OC R HE 8 H A X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

There are several ways to create a key function. For example. the str. lower () method can serve as a key
function for case insensitive sorts. Alternatively, a key function can be built from a 1 ambda expression such as
lambda r: (r[0], r[2]). Also, operator.attrgetter (), operator.itemgetter (),
and operator.methodcaller () are three key function constructors. See the Sorting HOW TO for
examples of how to create and use key functions.

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression

LBYL “SefifaBbik” M3ESCqis . XA USRS XA SAEDER TR s 412 w2 A i fe 2
BERAE 5 EAFP J5 AG O EL, R SR R £ £ 154

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU AT A N E 1 EAFP J7 HOR .

locale encoding -- iE & X 4% 4%, On Unix, it is the encoding of the LC_CTYPE locale. It can be set with
locale.setlocale(locale.LC_CTYPE, new_locale).

On Windows, it is the ANSI code page (ex: "cpl1252™").
On Android and VxWorks, Python uses "ut £-8" as the locale encoding.
locale.getencoding () can be used to get the locale encoding.

See also the filesystem encoding and error handler.

list -- 51 Python P & [)—Fhsequence. B IR NHNF, (BT HAEF B AR 558513
AT B TR MR & 42 R O(1).

list comprehension -~ FIFHESS, LT FE 1) f ) T 47 045 76 2 9648 1 5 L0 22 1) B R
result = ['{:#04x}"'.format (x) for x in range(256) if x % 2 == 0] FEHK—
A~ 0 B 255 J P AN BERIEEOS B AR (0x.) g3, Hoir FRZREER, anRAaa w0
range (256) WA IR SPAEIL,

loader -- MRS A TTMEBIIP X Z . B E L4 Lload_module () Bk, MBS EE H—
A finder 128 . PGS PEP 302, XfTF-abstract base class W[ Jl, importlib.abc.Loader,

magic method -- AR J51: special method f)AEIE = [R] XA .

mapping -- WLt A container object that supports arbitrary key lookups and implements the methods speci-
fied in the collections.abc.Mapping or collections.abc.MutableMapping abstract base
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classes. Examples include dict, collections.defaultdict,collections.OrderedDict and
collections.Counter.

meta path finder -- JCPRFETEIREY sys.meta_path B R TR B i) finder. JCES R 45 Spath entry
finders FEAE RIPAEFH A -

H& A importlib.abc.MetaPathFinder T fEICEAEE TR as T LB HYE,

metaclass -- JUJE —Fh T RIS, e VUERA . BPMMESRY %, JoRNFTHEZ k=
SRR EA N A2 . T T XS A AR AR SR N ERIASE B . Python 4% 512 Ab7E 3:
AIPAREE G e, K Pk E AN TR XA T E, (HY RS By, Joenr S patm A in o

Mo %, ENCHATICREEDTR HE . LB eatt. mEuRaE. S, i
ﬁﬂﬁi@%&%
HZHERSITE,

method -- Jj7k TEARNTE W REL. WEARAERZ ISR LB — BRI A, iR SR BSR4
VE R HEE—Aargument GBI 44N self). £ function finested scope.

method resolution order -- Ji iR 5 32 M I 5t 2 70 2 4R D3 i 8 23R AP BL 2 BT FH B SE R I
W25 E Python 2.3 J AN THEE 2.3 BGE Python fEAT2E T FHAH 26 84 3L 112615

module -- §ie XTSI Python (UG —FPL LIRS, A BIBRBA ML ar 4 25 M), W45 {15 Python
XtGe. WAl L importing BAERNEKF] Python .

5 Wpackage.

module spec -- BiJu bl — A ap 4 a5, HPh s H T s X :AFE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO Z:lmethod resolution order
mutable -- R[AEX R W[ASXT R I AFEE 1d () PREREDERIEN T UCERBUE . 51525 Wimmutable,

named tuple -- H# e8] Aify “HAZuH” ol {l TAEMA0K ool FFHHEH R RIRG RN 4
PRIBYEARDT BB . ARSI s SA n] REHT A H AR

FUepERAE T HA 4, 836 time. localtime () fll os.stat () FRE{E. 50T
sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

ALHA e E NEIRA (Bl T 6] o tesh, B4 oAbl # A E U tuple 4k
ﬁ#%l@%?&é@ﬁﬁ%ﬁﬂ@o XAERRAT AT T4 5, sE M T 4L collections.
namedtuple () Q. JF—MIr UL LEIN—LET Lo S BN B B4 T4 A s ik .

namespace -- nn%'ji'lfﬂ i 2 AR AL WA BT« fin s 2 (A Jeil . AR RN E R, AR R P iR E
4 a0 (TEEZ ) o A a3 [ 3E I B 1k fir 24 oh 98k SOt BN, % builtins. open
Y os.open () AEA H A 2RI IXr o firs 23 )0 18 i Wi R SEH S SIS R IOk 35 1
P T e ﬂl_ffﬁ?)jﬁ 4N, random.seed () Bf itertools.islice () XFPEEIAH T iX
R R random 5 itertools B HISEENE

namespace package -- iy 4344 PEP 420 Jit5| Af)—F Ut IVE R B package, 44 25 B4 0]
AR ek s, HApfiid 5 =X Sregular package N[A), BEREAEA __init__.py X
a2 Wmodule,

nested scope -- Iﬂtﬁﬁfﬂiiﬁ A SGERE NG A RRE . BN, 755 —REz W E LH R ET A
ST A . TR R EAE IR LTS A SO IR TR SRl A R B S A S R T
WIZVERIE . L, é)%”’i‘%lﬂ‘] SEE WAVEH T2 R ash). #idnonlocal KAETFA RFEA
HNZAE FH I
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new-style class -- X8 X T H 5 8% T Brf 20 200 KT X IHFR . Eﬁf’ﬁﬂ’] Python iy 4
Hr, Rﬁ%ﬁﬁ%ﬁ%@%@ﬂ% Python #3448 R G 4EE, Bl slocs . FHiBFF. HFAEEME.
__getattribute__ (). RHFEMESHIESE.

object -- X4 LA HARE (J%‘TEEZE) PARTIE AT R (O73k) W% . object tLg AT fafnew-style class
R T EE2R A

package -- f4 — i) A & TR B S L 5 T Python module, MEGAR Tk, @A __path__
JE ¥R Python A5k

Y2 Wregular package Flnamespace package.

parameter -- JE5 funciion (B(J73%) & LA, EA8E KB DA Z B — A argument (SRR
BT, 20%%). ALMES:

* positional-or-keyword: (BB IHET, F52— D0 DMERIL T A4 AT AR X4 5 Sk
BARES . X EBINNES AL, FIATRER foo 1 bar:

’def func (foo, bar=None): ... ‘

* positional-only: (LRI, ?anz—/\ﬂﬁﬁl_kuﬁ%fxlﬁﬁ%ﬁ IR AL 2 Ll A R RUE
SHPESIN R ENZ IR E—A / FRRESL, BIANTN R posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {XPRKHEF, 5 HEEEM KEFEANSEH . (R EFIES s
HREUE LHES IR PSR ETE S BETEZ DB EIE S Z Wil —1 * KE X,
B0 R T kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

e var-positional: T[ARNLE, FRE R PARABEH — ME R BRI AL E S B R 75 (B Hefth
ESEHZMNESEZ)G). XMESTESEESAREIME > ke X, Bl N args:

’def func (*args, **kwargs): ... ‘

 var-keyword: TITE M, JE T DURGMTBCRAG S BT 24 (RIE AL 2 B 0 3
WFLHLIG). KHESTEEAELS 4RI < K, GIA L) bvargs.
T2 0] DAJRI I8 G AT e R e S50, AT DA 50 Be AT 35 S 5088 1 B
%%ﬂargumcm AREERELZH. SHESESHXHHFREILAGE, inspect.Parameter 3. FHdL
& S —37PA & PEP 362,
path entry -- B4 A 11 import path Wi—ABMLE, Sipath based finder FIHRAL B T AR

path entry finder -- Y15 A D #8S F— 07 8 JH X 26 ] sys.path_hooks (Bipath entry hook) i 1]
W) finder, BEFRXTGREE L path entry Fe g (AR,

{5%% importlib.abc.PathEntryFinder PA TR A D& E T SEH SN

path entry hook -- J&F8 A LVe 1~ —Fhal i FIXS G, FERNE AT A2 HR A4 5 path entry FRREH 1 BT BE
(5[] sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP FEMIAE R ES BRAM—Fp Uik 12 38 %%, AIHE—Nimport path A FATS

path-like object -- JRIEFX G R E— DU REBBMRTS . REEEXL T LR D ERR RN str
B H bytes X4, B PAR— TSI T os.PathLike MpINAIR . — > F ¥ os.PathLike
L XIS BT os . fspath () RN str 8% bytes BRI R G IR os.
fsdecode () fll os.fsencode () AIHE5 5 RIMIRIRAG str 5 bytes HBBPLEIR . XI5 2
i PEP 519 5] A1)

PEP  “Python 3R 1" MWIELHHE . —> PEP wiiie—(hlit3Cr, ok Python 4 IXARA(EEL, oK
filiid—~ Python FRIHT Rk S IEE B jzﬂ . PEP N4 SO ) 5 AR U AN T3 BURE P T B
e
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PEP [ V4 th BB R P s, WAL DO R DR S 151 LA B R 625N Python B35 TT HLsfE
95 SR ENLE . PEP IS STEAEAE I TR E T S0, I RCREAS [ B AT A SR

%1, PEP 1.

portion -- {5 A4 KA 4 S A A H SR U S (WATREAAICT — A zip SCEN) , Bk X
i, PEP 420,

positional argument -- i & %5 = Wargument.

provisional APT -- £[5¢ APT 3¢ API 2 451 A B HERRAE AR HE FE 1) 1) Jo e PEORUIEZ S I H Gz 11
BRI N EE AR AT RN, (HHSHYARC N &, W] BEFEZ DI B e A B
LT HAT IR A A (R RAIERRZE D) . WA SOF A SRS T -- (FE APT RN
A ZBIATE JEF )™ 5 EL Rl SR b A B A 7T BB X AR
RIS Z X APLEUL, 105 A el I G AR Ty 287 — AT AT B SR A
Fho ] e e iR B —Fh S A R T 5
XA R SRV AR E FE RSN W O, R BT R I ST A I IR . TR WL PEP
411,

provisional package -- 819t 5 Wl provisional API ,

Python 3000 Python 3.x R AR MWERR (X4 FHERA 3 Wy KAl iE T st e il 1) . A
RSN “Py3k”,

Pythonic 15—~ L o — B AU S %5805 1 Python 1755 S I KRS AR, TS 2 6 oA &5
A AR R S BACHS . 4N, Python [ i A2 B £or THAVIRER A I [T — >l 2B AU 5
A IR . W2 HAME SR AR EEH, PO 2K Python YA I S e #5660 — It
K

for i in range(len(food)):
print (food[i])

T FH 7 f 5 5 375 B Pythonic [ 7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 — DPASIS R AR, T R MBI 4 5 1 I3 i g SO HEA- 28
PR R “EEAET, FHOEE XL PEP 3155, X1 Z R AU, IRESA RS54 55—
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR G AR BRI DS A B A AR, T S A Y
ALHL, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5|14 The number of references to an object. When the reference count of an object drops
to zero, it is deallocated. Reference counting is generally not visible to Python code, but it is a key element
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of the CPython implementation. Programmers can call the sys.getrefcount () function to return the
reference count for a particular object.

regular package -- 1 B Z4 B package, BN EH—A> _init__.py XM HEF.
%2 W namespace package.

_slots__ —FSLERNTR ], il W B SOl @i SR R R S B MR 1 N AE . BRI Fh
PIGRGAT, HRENGAFAEY), Sl RETE DB T R, BIAAGHEE A A7 B 2
Fr, FF HHP A R Sl

sequence -- )35l —Ffirerable, '©3CFRES __getitem () FFRFA AR MM BEERG AT RAAMITR
i, HEXT—MREFIKER __len__ () Fik. WEIMFHIERAA list, str, tuple
Flbytes. AL dict ©37FF__getitem () Fl_len_ (), HEBIANE THIHMIEF
G, A E AR AT B immutable ST AEREEL

collections.abc.Sequence IR ELEXN T —NTEEEWED, BIfE __getitem__ ()
_len_ () ZAMXEINT count (), index (), _ _contains__ () fl __reversed_ (). L

WY R ORI DAV register () SREZIBHEM .

set comprehension -- S A4 HESA AFE—ATEAX S T B0 TR IR B 5 R E S 1 —F B R
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FGEE
G {'r', 'd'}. I A, EEEFEHET,

single dispatch -- 53k —Fhgeneric funcrion 53 JRIE, HEHLERT BANSHWRADREED .

slice -- YJ i 5 HALE TR sequence B—EB4r X4 . YR 2t 6 P sl kR BIEER), 7 11
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fin) FRicrENFRHEH
slice %4,

special method -- }§84 Jji% —F i Python [aCiH M Y753k, ORI AR ATy & B AE B AnA i 45
5o EXFITRMIA PRI AT KL . FRIRIERI SRS WA 74 o7 ik 4 AR

statement -- i&4) EAERFE (— MU “H) BALRERNT . — 4B DA — P expression By AT
B REETFIGER, Flanir, while B for,

strong reference -- 5 5| ]l 7£ Python 1) C APL . 95| JIRZXF RGN —Fh, 4E w01 #IRF S X
G5 | FHVHENT 24 B A0 B i DU 2 s 45 | TR

Py_NewRef () BREAIHE A TAIE—XEARE | H .. @E, UWAFER RG] A VE
1Z5E5 | FVE A Py_DECREF () BREL, PAEEGST]H )R .

i 2 Rlborrowed reference.

text encoding -- LAY 7F Python W, — > F 45 2 — 5 Unicode U A4 & (38 F A “U+0000%--
U+10FFFF)., N TAHESUEH— TR, EREGTIME I —BF.

TP PSR — AT P IVGRRN” Gifi”, 0519 741 b s B 45 B ol i
5.

ARFAE R SCAFIE Fifdds, BRGNS AR GRS

text file -- SCAR L —FREAS 1S st WM file object. W —A SCAS SO 52 B /& 7 8] — 4N T ] 75
R I B Ak iext encoding. SCASCAFI B FRFEASCABIA ("o 5k "w') FTIHFAY S0
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

533 R binary file TIRAESSHES 57 511 2 IR

triple-quoted string -- 5|5 i W R&W S NESNES (7) ERGS ) WERFH. BITED
e LS5 ERESH -9 SRR AE T ARRE, HEaZ2MAL. BV REFFFRNE
FARGE WG S ANG 5, I H AT AR A7 o /R (0 B84, TE9R S SO A5 5 IR Il AT
Ho

type - M s Python A RRT-(F 4K B G RAIAT RIS, SRR, ]
PAVITRIER __class__ J&T, Bigiliid type (obj) RIKHL.

type alias -- JRBU %, — KA IR A], B 7 2RI BURE 4555 AR HAT o
RN A E 2 ik 2 22 A% . filn:
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: 0, typing fl PEP 484, JLrifg Xt it R A A4
type hint -- 384 annotation "R . EME. RENIESE0R RIETS E W28,

RAUEAR)E TR0, Python REOREEME, (HH W XS A M THEMH, 3 7THr) IDE L
(M EEL SR A

AR, RIEMEREE BB AE A typing.get_type_hints () Kihn, (HEHAE
AT A,

Z UL typing fil PEP 484, HAAyxt ko GBI P4 filid .

universal newlmes - ﬁﬂi gy — MR T, KA A R %’%ﬁﬁ%’bﬁl TEER bR : Unix (94T
ZER A E . Windows [Z55%E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP
3116 F bytes .splitlines () TEHEZ LU,

variable annotation -- 28 5 bR {1 5(3‘/7'“%32%!@ J@ ) annotation
TEARE AR B BRI, 8 T35k LA

class C:
field: '"annotation'

AR AR RO AR R 2R AR . BINDA R AZ B2 int JRAURO(E:

count: int = 0

AR AR TR B R fRRE UL A7 2 0 AR5 ) —

2 I function annotation, PEP 484 1 PEP 526, X EP{F“’ ST ILIIEE. A1 27 annotations-howto DA T
Aot P AR ) B AR S B

virtual environment -- JE{ 3RS —Fh R H IMER IR BEREFTINERES, AT Python ] IR I RR AR 4235
T+ Python 43 K AR 2 THLEN A — R G iz HAL Python i AR IIATH .

HZN venv,

virtual machine -- JEHIDL — & 56 0 B A0F 2 RTTE AL, Python K S AT $HAT S5 2 135 2% 0T A AR
H)bytecode.

Zen of Python -- Python Z#fi 51| Python ¥ty IR N 53, A B FHMESHEHXMIES . &FHAK
WA AIAERZ B R AT i A”import this”,
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APPENDIX B

i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

I
e Fred L. Drake, Jr., Jf4f Python SCRY T ELAE 2 GEE, AREZ IR ZA/EH
* the Docutils project for creating reStructuredText and the Docutils suite;

* Fredrik Lundh [/ Alternative Python Reference i H , Sphinx M H{5-3| T 5 £ {F A AH .

B.1 Python {44 SifkE

HR LN Python 155, Python FRifE N Python U A TiEk A, [l Python YRR A& ) Misc/ACKS 3
50 TR TR

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

Frik: GPLARAIFA MR Python 7t GPL N %Afi. 5 GPL AfH, Jirfy Python ¥ i UEAR SR 070 K 18 vk
JERIRAS, T TCRE IR P S EE. GPL 3 BV AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR HHERFHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 FF PYTHON 3.12.0a0 4 PSF iFa] il

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.12.0a0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.12.0a0 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.12.0a0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.12.0a0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.12.0a0.

4. PSF is making Python 3.12.0a0 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.12.0a0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.
—0a0
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.0a0, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee,.
—O0or any

third party.

8. By copying, installing or otherwise using Python 3.12.0a0, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

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.
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

Q3
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(£ L£50)

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 FHF PYTHON 1.6.1 g5 CNRI #F o]t

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
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

(N oiaRs:)
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(22 B30
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.12.0a0 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

The _random C extension underlying the random module includes code based on a download from http:
/Iwww.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html. The following are the verbatim com-
ments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate

source files from the WIDE Project, https://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ""AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & E2=EAH

xmlrpc.client fEHEE DA FEH:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll fHELE AR EH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<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 #1 dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from https://web.archive.org/
web/20220517033456/http://www.netlib.org/fp/dtoa.c. The original file, as retrieved on March 16, 2009, contains
the following copyright and licensing notice:

/****************************************************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % of

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

***************************************************************/
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C.3.12 OpenSSL

WERBAERG W, W hashlib, posix. ssl. crypt Bl OpenSSL AR FMERE. HLAh, T
T+ Python ] Windows FI macoS ‘2% F2 )7 A Bt 45 OpenSSL FEf#E D1, i DATE AR 51 11 T OpenSSL 1
AERY$E UL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S

CFgkzs)
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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).

% ok X ok X % X %

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.

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
Eric Young (eay@cryptsoft.com)"

being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) fro

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 PURPOS
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIA
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, STRIC
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

L e T S S N I N S T S I S N T T S S N e e N S N N S N S N S N S T N S

m

E

L

T

If this package is used in a product, Eric Young should be given attribution

The word 'cryptographic' can be left out if the rouines from the library

the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)
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(8L 7))
* QUT 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.]
*/

C.3.13 expat

BrRAEGEN ——with-system—expat BB THE, T pyexpat § ARE M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes C extension underlying the ct ype s module is built using an included copy of the libffi sources unless
the build is configured ——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

‘" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
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HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARERY 20ib AR IH T ok A, W 55 zlib PG 8 DR 2 1ib 3 %:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i ] (MG F S SE B EL T cfuhash 31 H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

CNgkzs)
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal C extension underlying the de cimal module is built using an included copy of the libmpdec library
unless the build is configured ——with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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 X EH

test fHIH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C M ik https://www.
w3.org/TR/xml-c14n2-testcases/ FEARYE 3 453 BSD ¥ vk & 17

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

Q)
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* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project:: Programming the AdLib/Sound
Blaster FM Music Chips Version 2.0 (24 Feb 1992) Copyright (c) 1991, 1992 by Jeffrey S. Lee
jlee@smylex.uucp Warranty and Copyright Policy This document is provided on an “as-is” basis, and
its author makes no warranty or representation, express or implied, with respect to its quality performance
or fitness for a particular purpose. In no event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use or inability to use the information contained
within. Use of this document is at your own risk. This file may be used and copied freely so long as the
applicable copyright notices are retained, and no modifications are made to the text of the document. No
money shall be charged for its distribution beyond reasonable shipping, handling and duplication costs, nor
shall proprietary changes be made to this document so that it cannot be distributed freely. This document may
not be included in published material or commercial packages without the written consent of its author.
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AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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5

EFE
..., 135
ellipsis literal, I8
LA |
string literal, 10
. (dot)
attribute reference, 72
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator, 77
unary operator, 76
' (single quote)
string literal,9
! patterns, 105
" (double quote)
string literal,9
nmmwn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
BRI, T

o\
Il

augmented assignment, 87

& (ampersand)
BEHF,TT

&:
augmented assignment, 87

() (parentheses)
call,73
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, 82

in function calls, 74

BEHAE,T6

* *
function definition, 112
in dictionary displays, 68
in function calls,75
EEH,T6

* k=

augmented assignment, 87
* =

augmented assignment, 87
+ (plus)
binary operator,77
unary operator, 76
+=
augmented assignment, 87
, (comma), 66
argument list,73
expression list,67,82,88,113
identifier list, 94,95
import statement, 92
in dictionary displays, 68
in target list, 86
parameter list, 111
slicing, 73
with statement, 102
/ (slash)
function definition, 112
ZHAF, 76
//
BHAF, 76
//=

augmented assignment, 87

augmented assignment, 87
0b

integer literal, 14
0o

integer literal, 14
0x

integer literal, 14
2to3, 135
: (colon)

annotated variable, 88
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compound statement, 98,99, 102, 103, 111,

113
function annotations, 112
in dictionary expressions, 68

in formatted string literal, 12

lambda expression, 82
slicing, 73
: = (colon equals), 81
; (semicolon), 97
< (less)
BHA,T8
<<
BEHAE,TT
<<=
augmented assignment, 87
<=
BHA,T8

R, T8

augmented assignment, 87
= (equals)

assignment statement, 86
class definition, 33

for help in debugging using

string literals, 12

function definition, 112

in function calls,73

BHAE, T8
->
function annotations, 112
> (greater)
EYI, T8
>=
mH A, T8
>>
EHAE,TT
>>=
augmented assignment, 87
>>> 135
@ (at)
class definition, 113
function definition, 111
BEAF, 76
[1 (square brackets)
in assignment target list, 86
list expression, 67
subscription, 73
\ (backslash)
escape sequence, 10

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

BHE,TT

A

augmented assignment, 87
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, identifiers,9

__abs__ () (object % i%), 40
__add__ () (object 7 i¥), 39
__aenter__ () (object 7 i%), 44
__aexit__ () (object 7 i%), 44
__aiter_ () (object 7 ik), 44
__all__ (optional module attribute), 93
__and__ () (object 7 i%), 39
__anext__ () (agen 7 i%),71
__anext__ () (object 7 i%), 44

__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

__awailt__ () (object 7 i%), 43
__bases__ (class attribute), 22
__bool__ () (object method), 37
__Dbool__ () (object 7 i%), 28
__bytes__ () (object 7 i%k), 26
__cached_ , 58

__call__ () (object method), 75
__call__ () (object 7 %), 37
__cause___ (exception attribute), 90
__ceil__ () (object 75 i%), 40

__class__ (instance attribute), 22
__class__ (method cell), 34

__class___ (module attribute), 29

_ class_getitem__ () (object £ 7 i%), 35

A\ __classcell__ (class namespace entry), 34
escape sequence, 10 __closure__ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 7 i%), 40

\b __contains__ () (object 7 i%), 38
escape sequence, 10 __context___ (exception attribute), 90

\f __debug__, 88
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__defaults___ (function attribute), 20 __kwdefaults__ (function attribute), 20
__del__ () (object % k), 26 __le_ () (object 7ri%), 27
__delattr__ () (object 7 i%), 29 __len__ () (mapping object method), 28
__delete__ () (object 7 %), 30 __len__ () (object 7 i%), 37
__delitem__ () (object 7 %), 38 __length_hint__ () (object 7 i%), 37
__dict__ (class attribute), 22 __loader_ ,57
__dict__ (function attribute), 20 __1shift__ () (object 7 i%), 39
__dict__ (instance attribute), 22 __1t__ () (object 7 i%), 27
_dict__ (module attribute), 22 _ main___
__dir__ (module attribute), 29 A, 48,117
__dir__ () (object 7 %), 29 _ matmul__ () (object 7 i%), 39
__divmod__ () (object 75 i%), 39 _ _missing__ () (object 7 i%), 38
__doc__ (class attribute), 22 __mod__ () (object 7 i%), 39
__doc___ (function attribute), 20 _ _module___ (class attribute), 22
_doc__ (method attribute), 21 __module__ (function attribute), 20
__doc__ (module attribute), 22 __module__ (method attribute), 21
__enter__ () (object 75 i%), 41 _mul__ () (object 7 i%), 39
__eq__ () (object 7 i%), 27 __name__, 57
__exit__ () (object 7 i%), 41 __name___ (class attribute), 22
_ file_ ,58 __name___ (function attribute), 20
_ file_  (module attribute), 22 __name___ (method attribute), 21
_ float__ () (object 7 i%), 40 __name___ (module attribute), 22
_ _floor__ () (object 7 i%), 40 __ne__ () (object 7 i%), 27
__floordiv__ () (object 7 i%), 39 __neg__ () (object 7 %), 40
__format__ () (object 7 i%), 26 __new___ () (object 7 i%), 25
__func__ (method attribute), 21 _ next__ () (generator 7 i%), 70
__ future_ , 139 __or__ () (object 7 i%), 39
future statement, 93 _ package_ ,57
__ge__ () (object 7 i%), 27 __path__, 57
__get__ () (object 7 %), 30 __pos___() (object 7 %), 40
__getattr__ (module attribute), 29 __pow___ () (object % i%), 39
__getattr__ () (object 7 i%), 28 __prepare__ (metaclass method), 34
_ _getattribute__ () (object 7 i%), 28 __radd__ () (object 7 i¥), 39
__getitem__ () (mapping object method), 25 __rand__ () (object 7 i%), 39
__getitem__ () (object 7 i%), 38 __rdivmod__ () (object 7 i%), 39
__globals__ (function attribute), 20 __repr__ () (object 7 i%), 26
__gt___ () (object 75 i%), 27 _ reversed__ () (object 7 i%), 38
__hash__ () (object 7 i%), 27 _ rfloordiv__ () (object % i%), 39
__iadd__ () (object 7 i%k), 40 __rlshift__ () (object 7 i%), 39
__iand__ () (object 7 i%), 40 __rmatmul__ () (object 7 i%), 39
__ifloordiv__ () (object 7 i%), 40 __rmod___ () (object 7 i%), 39
__ilshift__ () (object 7 i%), 40 _rmul__ () (object 7 i%), 39
_ _imatmul__ () (object 7 i%), 40 __ror__ () (object % i%), 39
__imod__ () (object 7 i%), 40 __round__ () (object 7 i%), 40
__imul__ () (object 7 i%), 40 __rpow___ () (object 7 i%), 39
__index___ () (object 7 i%), 40 __rrshift__ () (object 7 i%), 39
__init__ () (object 7 i%), 25 __rshift__ () (object 7 %), 39
__init_subclass__ () (object %7 i%), 32 __rsub__ () (object 7 i¥), 39
__instancecheck__ () (class 7 i%), 35 __rtruediv__ () (object 7 i%), 39
__int__ () (object % %), 40 __rxor__ () (object 7 i%), 39
__invert__ () (object 7 %), 40 __self__ (method attribute), 21
__dor__ () (object 7 %), 40 __set__ () (object 7 %), 30
__ipow__ () (object 7 i%), 40 __set_name__ () (object 7 i%), 32
__irshift__ () (object 7 i%), 40 _ _setattr__ () (object 7 i%), 29
__isub__ () (object 7 i%), 40 __setitem__ () (object 7 k), 38
__iter__ () (object 7 i%), 38 __slots__ ,145
__itruediv__ () (object 7 i%), 40 _ _spec__,57
__ixor__ () (object 7 i%), 40 __str__ () (object 7 %), 26
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_ sub__ () (object 7 %), 39
__subclasscheck__ () (class 7 i%), 35
__traceback___ (exception attribute), 90
__truediv__ () (object 7 %), 39
__trunc__ () (object 7 i%), 40
__xor__ () (object 7 %), 39
{} (curly brackets)
dictionary expression, 68
in formatted string literal, 12
set expression, 67
| (vertical bar)
BEHAE, T8
‘:
augmented assignment, 87
~ (tilde)
B H A, 76
B 4h
AssertionError, 88
AttributeError, 72
GeneratorExit, 70,72
ImportError, 92
NameError, 66
StopAsyncIteration, 71
StopIteration, 70, 90
TypeError, 76
ValueError, 77
ZeroDivisionError, 76
HEEE
PYTHONHASHSEED, 28
PYTHONNODEBUGRANGES, 24
A
assert, 88
async def, 114
async for, 114
async with, 115
break, 91, 98, 101
class, 113
continue, 92,98, 101
def, 111
del, 26, 89
for, 91, 92, 98
global, 89, 94
if, 98
import, 21, 92
match, 103
nonlocal, 95
pass, 89
raise, 90
return, 89, 101
try, 24, 99
while, 91,92, 98
with, 41,102
yield, 90
EHAF
% (percent), 77
& (ampersand), 77
* (asterisk), 76
*% 76

/ (slash), 76
/7,76

< (less), 78
<<, 77

<=,78

1=,78

==,78

> (greater), 78
>=, 78

>> 77

@ (ar), 76

~ (caret), 77

| (vertical bar), 78

~ (tilde), 76
and, 81
in, 80
is, 80
is not, 80
not, 80
not in, 80
or, 81
A
abs
B & & %, 40
abstract base class -- #£# %, 135

aclose () (agen 7 i%), 72
addition, 77
and
bitwise, 77
ZHAF, 81
annotated
assignment, 88
annotation -- 4§y, 135
annotations
function, 112
anonymous
function, 82
argument
call semantics, 73
function, 20
function definition, 112
argument -- %%, 135
arithmetic
conversion, 65
operation, binary, 76
operation, unary, 76
array
HHk, 19
as
except clause, 99
import statement, 92
X425,92,99, 102, 103
with statement, 102
AS pattern, OR pattern, capture
pattern, wildcard pattern,
105
ASCII, 4,9
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asend () (agen 7 i%k), 72 await
assert in comprehensions, 67
E 4], 88 XEF, 75,114
AssertionError awaitable —-- T&#X 4, 136
41, 88
assertions B
debugging, 88 b'
assignment bytes literal, 10
annotated, 88 b"
attribute, 86 bytes literal, 10
augmented, 87 backslash character,6
class attribute, 22 BDFL, 136
class instance attribute, 22 binary
slicing, 87 arithmetic operation, 76
statement, 19, 86 bitwise operation, 77
subscription, 86 binary file —-- 34| X+, 136
target list, 86 binary literal, 14
assignment expression, 8l binding
async global name, 94
Xt 114 name, 47, 86,92, 111, 113
async def bitwise
B4, 114 and, 77
async for operation, binary, 77
in comprehensions, 66 operation, unary, 76
iEA4], 114 or, 78
async with xor, 77
&4, 115 blank line,7
asynchronous context manager —-- % 3 block, 47
ETXEREE, 136 code, 47
asynchronous generator BNF, 4, 65
asynchronous iterator,2l Boolean
function, 21 operation, 80
asynchronous generator -- = ﬁ? 4+ )332A %, ﬁ%, 18
136 borrowed reference —- f\3| A, 136
asynchronous generator iterator -—— & preak
F A AR R, 136 %4, 91, 98, 101
asynchronous iterable —— % ¥ ¥ # ¥ puilt-in
%136 method, 21
asynchronous iterator —- FF#MHK#E, 136 puilt-in function
asynchronous—generator call, 75
%£,71 x5, 21,75
athrow () (agen 7ri%k), 72 built-in method
atom, 65 call,75
attribute, 18 &, 21,75
assignment, 86 builtins
assignment, class, 22 M 117
assignment, class instance, 22 byte, 19
class, 22 bytearray, 19
class instance, 22 bytecode, 23
deletion, 89 bytecode -- FH#, 137
generic special, 18 bytes, 19
reference, 72 [EE &%, 26
special, 18 bytes literal,9
attribute —-- &4, 136 bytes—1like object —- F¥WEX%,136
AttributeError
5, 72 C
augmented c, 10
assignment, 87 language, 18, 19, 21, 78

%35l 173



The Python Language Reference, A4 %5 3.12.0a0

call, 73
built-in function, 75
built-in method, 75
class instance, 75
class object, 22,75
function, 20, 75
instance, 37,75
method, 75
procedure, 85
user—defined function, 75
callable, 137
T4, 20,73
callback -- [, 137
case
match, 103
X ¥, 103
case block, 105
C-contiguous, 137
chaining
comparisons, 78
exception, 90
character, 19,73
chr
& &%, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25
definition, 89,113
instance, 22

name, 113

x4, 22,75, 113

EA, 113
class —— 2£,137

class instance

attribute, 22

attribute assignment, 22

call, 75

st4., 22,75
class object

call, 22,75
class variable —-- X4 &, 137
clause, 97
clear () (frame 7 i%), 24
close () (coroutine 7 i%), 43
close () (generator 7 i%), 70
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_lnotab (code object attribute), 23
co_name (code object attribute), 23

co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_positions () (codeobject 7 %), 23

co_posonlyargcount (code object attribute), 23

co_qualname (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code
block, 47
code object,?23
comma, 66
trailing, 82
command line, 117
comment, 6
comparison, 78
comparisons, 27
chaining, 78

compile

& & %, 94
complex

number, 19

[EE & %, 40

X £, 19
complex literal, 14
complex number -- £ #, 137
compound

statement, 97
comprehensions, 66
dictionary, 68
list, 67
set, 67
Conditional
expression, 80
conditional
expression, 81
constant, 9
constructor
class, 25
container, 17,22
context manager, 41
context manager —- T X% &, 137

context variable —-- FTFXZ&,137
contiguous —— #4137
continue
iE47,92,98, 101
conversion

arithmetic, 65
string, 26, 85
coroutine, 42, 69
function, 21
coroutine —- A&, 137
coroutine function -- &%, 137
CPython, 137

dangling
else, 97
data, 17
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type, 18
type, immutable, 66
datum, 68
dbm.gnu
HHk, 20
dbm.ndbm
R, 20
debugging
assertions, 88
decimal literal, 14

decorator —-- A 137
DEDENT token, 7,97
def

EA, 111
default

parameter value, 112
definition

class, 89,113

function, 89, 111
del

iE 4], 26, 89
deletion

attribute, 89

target, 89

target list, 89
delimiters, 15
descriptor —- #iun %, 138
destructor, 26, 86
dictionary

comprehensions, 68

display, 68

£, 20, 22,27, 68,73, 87
dictionary -- 4, 138
dictionary comprehension —-- FHif &R,

138

dictionary view —— FHAE, 138
display

dictionary, 68

list, 67

set, 67
division, 76
divmod

B & & %, 39
docstring, 113
docstring -- XM FHE, 138
documentation string, 23
duck-typing -- ®FEA 138

E

e
in numeric literal, 14
EAFP, 138
elif
XHF, 98
Ellipsis
&, 18
else
conditional expression, 8l

dangling, 97
xHF,91,98,99, 101

empty
list, 67
tuple, 19, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 10
eval

[[E %%, 94, 118
evaluation

order, 82
exc_info (in module sys), 24
except

XHF, 99
except_star

K45, 100
exception, 49, 90

chaining, 90

handler, 24

raising, 90
exception handler, 49
exclusive

or, 77
exec

B & & %, 94
execution

frame, 47,113

restricted, 49

stack, 24
execution model, 47
expression, 65

Conditional, 80

conditional, 81

generator, 68

lambda, 82, 112

list, 82,85
statement, 85
yield, 69
expression -- FikR, 138
extension

module, 18
extension module -- ¥ B, 138

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —- f-Ff&,138
f_back (frame attribute), 24
f_builtins (frame attribute), 24
f_code (frame attribute), 24
f_globals (frame attribute), 24
f_lasti (frame attribute), 24
f_lineno (frame attribute), 24

gL ]
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f_locals (frame attribute), 24
f_trace (frame attribute), 24
f_trace_lines (frame attribute), 24
f_trace_opcodes (frame attribute), 24
False, 18
file object —- XHxt%,138
file-like object —-- XHEx+4, 138
filesystem encoding and error
handler - X H 24 % B #K X 5
B iR A0 72 A4, 138
finalizer, 26
finally
X4, 89,91,92,99, 101
find_spec
finder, 54
finder, 53
find_spec, 54
finder —- #H# &, 139
float
)& & %, 40
floating point
number, 19
&, 19
floating point literal, 14
floor division —-- i FEER %, 139
for
in comprehensions, 66
iE 4,91, 92, 98
form
lambda, 82
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 137
frame
execution, 47,113
Xt &, 24
free
variable, 48
from
import statement, 47,92
X8, 69,92
yield from expression, 69
frozenset
Xt %, 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
4, 20,21,75, 111

function -- E#, 139
function annotation -- F#ARE, 139
future

statement, 93

G

garbage collection, 17
garbage collection —- Xr3%k[E g, 139
generator, 139
expression, 68
function, 21, 69, 90
iterator, 21, 90
4,23, 68,69
generator —— 4 &k, 139
generator expression, 139
generator expression —- 4 & & %k % R,
139
generator iterator —- A& R&E%MRE, 139
GeneratorExit
B4k, 70,72
generic
special attribute, 18
generic function —— &7 F#, 139
generic type —- RA XA 139
GIL, 139
global
name binding, 94
namespace, 20
iE 4, 89, 94
global interpreter lock —— & F @A B &
41, 140
grammar, 4
grouping, 7
guard, 105

Fl

handle an exception,49
handler

exception, 24
hash

& &%, 27
hash character, 6
hash-based pyc —— EFW%NEH pyc, 140
hashable, 68
hashable -- TW%, 140
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

|
id

EE %%, 17
identifier, 8, 66
identity
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test, 80
identity of an object, 17
IDLE, 140

if
conditional expression, 81
in comprehensions, 66
X#EF, 103
&4, 98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
&, 19
immutable —- AH L X4, 140
immutable object, 17
immutable sequence
., 19
immutable types
subclassing, 25

import
hooks, 54
iEA], 21,92

import hooks, 54
import machinery,5l
import path —-- & AKA, 140
importer —-- § A, 140
ImportError

B4k, 92
importing -- &\, 140
in

KT, 98

ZHAF, 80
inclusive

or, 78
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7 %), 24
inheritance, 113
input, 118
instance

call, 37,75

class, 22

t4,22,75
int

[E)E & %, 40
integer, 19

representation, 18

&, 18
integer literal, 14
interactive -- X &, 140
interactive mode, 117
internal type,?23
interpolated string literal, 12
interpreted —- FEA, 140
interpreter, 117
interpreter shutdown -- @E&XH, 140
inversion, 76

invocation, 20
io

Bk, 23

irrefutable case block, 105
is

EHAF, 80
is not

= HAF, 80
item

sequence, 73

string, 73
item selection, 19
iterable

unpacking, 82
iterable -- H#X R4, 140
iterator —- # R %, 141

J

in numeric literal, 14
Java

language, 19

K

key, 68

key function -- # &, 141
key/datum pair, 68

keyword, 9

keyword argument -- X#&F5¥, 141

L

lambda, 141
expression, 82, 112
form, 82

language
c, 18,19, 21, 78
Java, 19

last_traceback (in module sys), 24

LBYL, 141

leading whitespace, 7

len
FIE 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
deletion target, 89
display, 67
empty, 67
expression, 82, 85
target, 86, 98
4,19, 67,72,73, 87

list —- 7%, 141

list comprehension -- #F|ki#t& R, 141
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literal, 9, 66
loader, 53
loader —— jJu# £, 141

locale encoding —-- #EEF K E&HEAR, 141

logical 1line,5

loop
statement, 91, 92, 98

loop control
target, 91

M

magic

method, 141
magic method —- JEARF %, 141
makefile () (socket method), 23
mangling

name, 66
mapping

T4, 20,22,73, 87
mapping —- B, 141
match

case, 103

iE 4], 103
matrix multiplication, 76
membership

test, 80
meta

hooks, 54
meta hooks, 54
meta path finder —-- TLEZETHE, 142
metaclass, 33
metaclass —-- J02, 142
metaclass hint, 33
method

built-in, 21

call,75

magic, 141

special, 145

user—-defined, 21

st4, 21,75
method —-- ¥, 142

method resolution order —-- F 3 & #1 I

7,142
minus, 76
module
extension, 18
importing, 92
namespace, 22
&£, 21,72
module —— A, 142
module spec, 53
module spec —-— HES AL, 142
modulo, 77
MRO, 142
multiplication, 76
mutable
4,19, 86
mutable —- H L X £, 142

mutable object, 17
mutable sequence

x4, 19
N

name, 8,47, 66
binding, 47, 86,92, 111, 113
binding, global, 94
class, 113
function, 111
mangling, 66
rebinding, 86
unbinding, 89

named expression, 8l

named tuple —- B &4, 142

NameError
B4k, 66

NameError (built-in exception), 48

names
private, 66

namespace, 47
global, 20
module, 22
package, 52

namespace —— W4 %, 142

namespace package -- 4% % H4, 142

negation, 76

nested scope —— #EEF S, 142

new-style class —— #F &%, 143

NEWLINE token,5, 97

None
%, 18,85

nonlocal
iE 4], 95

not
= HAF, 80

not in
BHIE, 80

notation,4

NotImplemented
&, 18

null
operation, 89

number, 14
complex, 19
floating point, 19

numeric
£, 18,22

numeric literal, 14

O

object, 17

code, 23

immutable, 66, 68
object —— Xt#%,143
object.__match_args_ (HE T &), 41
object.__slots__ (FE%E%), 31
octal literal, 14
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open
B & & %, 23
operation
binary arithmetic, 76
binary bitwise, 77
Boolean, 80
null, 89
power, 76
shifting, 77
unary arithmetic, 76
unary bitwise, 76
operator
— (minus), 76, 77
+ (plus), 76, 77
overloading, 25
precedence, 83
ternary, 81
operators, 15
or
bitwise, 78
exclusive, 77
inclusive, 78
B HAF, 81
ord
| & &%, 19
order
evaluation, 82
output, 85
standard, 85
overloading
operator, 25

P

package, 52

namespace, 52

portion, 52

regular, 52
package --— 4,143
parameter

call semantics, 74

function definition, 111

value, default, 112
parameter —— %, 143
parenthesized form, 66
parser, 5
pass

& 4], 89
path

hooks, 54
path based
path based

143

entry

finder, 59
finder —— # T B & o & & &,

—— BHEANA, 143

entry finder ——- BZANDHEKE, 143
path entry hook -- BN H4F, 143
path hooks, 54

path-like object —- BAZEx%£, 143
pattern matching, 103

path
path

PEP, 143
physical line,5,6,10
plus, 76
popen () (in module os), 23
portion
package, 52
portion -- ¥4, 144
positional argument -- I &5, 144
pow
EE & %, 39,40
power
operation, 76
precedence
operator, 83
primary, 72
print
B & & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 66
procedure
call, 85
program, 117
provisional API -- ¥ & API, 144
provisional package -- % FA, 144
Python 3000, 144
Python #EFHE
PEP 1, 144
PEP 8,79
PEP 236,9%
PEP 238,139
PEP 252,30
PEP 255,69
PEP 278,146
PEP 302,51,62,139, 141
PEP 308,81
PEP 318,114
PEP 328,62
PEP 338,62
PEP 342,69
PEP 343,41, 103, 137
PEP 362, 136, 143
PEP 366,57,62
PEP 380,69
PEP 411, 144
PEP 414,10
PEP 420,51, 52,58, 62, 139, 142, 144
PEP 443,139
PEP 448, 68,75, 82
PEP 451,62, 139
PEP 483,139
PEP 484, 35,88, 112, 135, 139, 146
PEP 492,43,69, 115, 136, 137
PEP 498,13, 138
PEP 519, 143
PEP 525,69, 136
PEP 526,88, 113, 135, 146
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PEP 530, 67

PEP 560, 33, 37

PEP 562,30

PEP 563,93,113

PEP 570,112

PEP 572,68, 81,107

PEP 585,139

PEP 614,112,113

PEP 617,119

PEP 634,41,104, 111

PEP 636,104,111

PEP 3104,95

PEP 3107,112

PEP 3115,34,113

PEP 3116, 146

PEP 3119,35

PEP 3120,5

PEP 3129,114

PEP 3131,8

PEP 3132, 87

PEP 3135, 34

PEP 3147, 58

PEP 3155, 144
PYTHONHASHSEED, 28
Pythonic, 144
PYTHONNODEBUGRANGES, 24
PYTHONPATH, 59

Q

qualified name -- [RZ &, 144

r'
raw string literal, 10

raw string literal, 10
raise

E 4,90
raise an exception,49
raising

exception, 90
range

& & %, 99
raw string, 10
rebinding

name, 86
reference

attribute, 72
reference count —-- 3| fit4k, 144

reference counting, 17

regular
package, 52
regular package —- %%%@”145
relative
import, 93
repr
& & %, 85

repr () (built-in function)

__repr___ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 49
return
iE 4, 89, 101
round

[E1E & #, 41
S

scope, 47, 48
send () (coroutine 7 i%), 43
send () (generator 7 %), 70
sequence
item, 73
%t %, 19, 22, 73, 80, 87, 98
sequence -- J¢%, 145
set
comprehensions, 67
display, 67
£, 19,67

set comprehension -- &4 &R, 145

set type
X%, 19
shifting
operation, 77
simple
statement, 85
single dispatch —-- B4, 145
singleton
tuple, 19
slice, 73
& &%, 24
4,38
slice -- K, 145
slicing, 19,73
assignment, 87
soft keyword,9
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 145
special method -- ##F i, 145
stack
execution, 24

trace, 24
standard
output, 85

Standard C, 10
standard input, 117
start (slice object attribute), 24, 73
statement
assignment, 19, 86
assignment, annotated, 88
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assignment, augmented, 87
compound, 97
expression, 85
future, 93
loop, 91,92, 98
simple, 85
statement -- &4, 145
statement grouping,7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 73
stop (slice object attribute), 24, 73
StopAsynclteration
Bloh, 71
StopIlteration
B4, 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
x4, 73
string literal,9
strong reference —-- #&3|H, 145
subclassing
immutable types, 25
subscription, 19, 20, 73
assignment, 86
subtraction, 77

suite, 97
syntax, 4
Sy

s
Ik, 100,117

sys.exc_info, 24

sys.last_traceback, 24

sys.meta_path, 54

sys.modules, 53

sys.path, 59

sys.path_hooks, 59

sys.path_importer_cache, 59

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, 91

tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 49
ternary

operator, 81
test

identity, 80

membership, 80
text encoding —-- X A%, 145
text file —— SUAXfF, 145
throw () (coroutine 7 i%), 43
throw () (generator 7 i%), 70
token, 5
trace

stack, 24
traceback

T4, 24,90, 100
trailing

comma, 82
=3

triple-quoted string —-- = §| & 5

145
triple—-quoted string, 10
True, 18

try
iE 4], 24,99
tuple
empty, 19, 66
singleton, 19
x4, 19,73,82
type, 18
data, 18

hierarchy, 18
immutable data, 66
EE &%, 17,33
type —— KA 145
type alias -- (A& F| %, 145
type hint —- KA F#E, 146
type of an object, 17
TypeError
B4k, 76
types, internal, 23

U

u'

string literal,9

string literal,9
unary

arithmetic operation, 76

bitwise operation, 76
unbinding

name, 89
UnboundLocalError, 48
Unicode, 19
Unicode Consortium, 10

universal newlines —- {447, 146
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UNIX, 117
unpacking
dictionary, 68
in function calls, 74
iterable, 82
unreachable object, 17
unrecognized escape sequence, |1
user—-defined
function, 20
function call, 75
method, 21
user-defined function
*t4,20,75, 111
user-defined method

x4, 21
V

value
default parameter, 112
value of an object, 17

except_star, 100

finally, 89,91,92,99, 101

from, 69, 92

if, 103

in, 98

yield, 69
virtual environment -- & #IIE, 146
virtual machine —--— JE#A#L, 146
xR

asynchronous—generator, 71

Boolean, 18

built-in function, 21,75

built—-in method, 21,75

callable, 20,73

class, 22,75,113

class instance, 22,75

complex, 19

dictionary, 20, 22,27, 68, 73, 87

Ellipsis, I8

floating point, 19

ValueError frame, 24
B4, 77 frozenset, 20
values function, 20, 21, 75, 111
writing, 85 generator, 23, 68, 69
variable immutable, 19
free, 48 immutable sequence, 19
variable annotation -- &R, 146 instance, 22,75
R integer, 18
abs, 40 list, 19,67,72,73,87
bytes, 26 mapping, 20,22, 73, 87
chr, 19 method, 21, 75
compile, 94 module, 21, 72
complex, 40 mutable, 19, 86
divmod, 39 mutable sequence, 19
eval, 94, 118 None, 18, 85
exec, 94 NotImplemented, 18
float, 40 numeric, 18, 22
hash, 27 sequence, 19, 22, 73, 80, 87, 98
id, 17 set, 19, 67
int, 40 set type, 19
len, 19, 20, 37 slice, 38
open, 23 string, 73
ord, 19 traceback, 24, 90, 100
pow, 39, 40 tuple, 19,73, 82
print, 26 user—-defined function, 20,75, 111
range, 99 user—-defined method, 21
repr, 85
round, 41 W
slice, 24 walrus operator, 81
type, 17, 33 while
X#T E4,91,92,98
as, 92,99, 102, 103 ik
async, 114 __main__ ,48,117
await, 75,114 array, 19
case, 103 builtins, 117
elif, 98 dbm. gnu, 20
else, 91, 98,99, 101 dbm . ndbm, 20
except, 99 io, 23
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sys, 100, 117
Windows, 117
with

B A7, 41,102
writing

values, 85

X

XOr
bitwise, 77

yield
examples, 70
expression, 69

KT, 69
& 4], 90

Z

Zen of Python -- Python zZ##, 146
ZeroDivisionError
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