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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
TNVEMRAT o IR % RE M SCRINS T80 AR UL SE 5 B, (B AT AE S 2— L8 S, Pk, WARARERH
KERFF HARFEAS X0y SCRHHE Python HURTSLIL—ild, MVFAIFEE AT, Kbs EHRZIMSHE—4
T AFRES . AT — I, WERARIEAEMH Python If FLAR T AT 501X iH = e i SR AR B AL
PRBZRE A AR E AT AR AR AR XA IR E X, WvriRml DAELERn 5 25 E—
iy - BE K — G LA )

TEME 5 2 7% SR LIS 2 9 SE LA R R S i - FLARSEBUnT e A Aol as, 0 [l — T8 5 i) Ho A S B
AIREME AN 775 MAE S — 5781, CPython Jg#531))" 92l H ) Python SEB (SR T HAth— L8 S HL 147
HAAESEIN), AR A AT 3%, Rl A S B S B BRI L, RSk
AL IR SCHRN I 2o b R — LU iRy SR
£ Fh Python SEELARA A —LE N EANFRHERIBLL . A SO AT 2 L library-index 25|, DR BB
SRR S, AR EAT R AR B A SR

1.1 HithseZ)

HEIRE J5 Python SEBLZER 25BN fe ) Z A0, E oA — 8 H S B AR G ST R BB RS |
IR

R S B A
CPython XJe 5 /it th B FFEE4ES Y Python SEBL, DA CIEEMS . Bridil s hd BAE LA is -

Jython D/ Java 155 4i 5 11) Python SCEL. ISCENRT DAYE R Java B I — D IASIE S, sl mT DA kA8
T Java PR « AR TR 245 BAE TR Jython [%34 .

Python for NET Jt52 8 5EPs [ ffi ] 7 CPython SE8l, {H2JE T .NET 445 % I H T PAG] ANET 284,
T HIE) 2 Brian Lloyd. 48 T #1315 nl 3710 Python for NET 4271,

IronPython % —{~.NET it Python SZ8l, AN[E]F Python.NET, iXJj&— 4 A% IL ) 52%% Python S8, Ff
22 X% Python AURD B 2413 4 NET B F 4L . B RQ1E # w2 4% €13 Jython 1 Jim Hugunin, A8 T fi#
WZEH, S5 IronPython [M i

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 SesE R T REAE ST TS5 LS5 SO PN HA A B e 5, B025 A T I ARIHE Python SURSTE
IR E R S BN E LTI, DA E IR IEAE (T X A~ S8 A MR AR T 2 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 fITRZL., M 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

FEVATEAE SO (A Bk~ ), s BOMI TN 2E: = A mUS 0 I A AT P IR R E ()
DXCTEJFE A AT T B ASCIT P4 . FUARTR S (<. . . >) A A2t T B S5 i AR TR Sl
BT ATE AL B AU I 42 1 P4 1R

SR IR DT SO LA, (E R AR SO R SCRAFAEROR XA JaA E SV T AR
B AT, AR SOUAE T B3k A BT AR B TE AT . 6N —F7 (AT A1) BNF
AR TANEAE S0 AR JE HZE T e i A 3

4 Chapter 1. &4}y
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CHAPTER 2

RS

Python F2f7 i1 AEAF B0, S AT A2 30k o7 35 2R U AT . ARFE Y GHRNA AT B AT SC
PHIFEAT -

Python FF U AR 77 SCAH >4 Unicode RS A5 5 2 A 5 B T35 @ VR SRR gt , BRIACKH UTF-8, 100
PEP 3120, FSCHARE#ISET, fii’k SyntaxError,

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE JEAF R 45O AT IEA N RERE B R A T 5, BRARA)3K S0 Ff NEWLINE - (i, K&
WA ZAT TR o AR R AT HEN, — A ZA AT E AT .

2.1.2 Y817

YIBATR— P94, mATRF A ke PSR4 R AT 6 A B AR EF- 5474 11741 - Unix ASCII
F4FLF  (#:47). Windows ASCII F45)%%1 CR LF (a1 %:40:47) . 5k %3 Macintosh ASCII 45 CR  ([q]
%) REEMANTE, XY ENMEH . AL AR DU E R KBTI e 2 R4

A Python i}, 1% A Python API fJEIS A5 ER W C ARIEIR GBI T4F (\n, 03 ASCII 4% LF, 47
LA ) o



https://www.python.org/dev/peps/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 4SS — o 55 —ATRYHREICECIE WAL coding [=: 1 \s* ([-\w.]+) W}, HHBESPU1ESR

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 INRTHPIER, JEAL, b SCRFNTT B

’# vim: fileencoding=<encoding—-name>

X /& Bram Moolenaar [1t] VIM A i TER .

BB RAR, BRIAG TS UTF-8. A, AR SCPFR 551 UTE-8 “FHF AR (b \xef\xbb\
xbf"), RIS UTF-8 (iX/2 Microsoft ) notepad S5 3510 .

USRS T g e, g A A% A 24 PR A2 Python IR (2 DL standard-encodings). #ftg &
BOUT A IR, BT IE. ERRAR 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

AT DR T A JRSUTIOAMT R T B LR MIRSEAT. BB 7.2 A NEWLINE Ji
FEe SHISFAR BT (LT, (R CHER.

6 Chapter 2. {#;E9#7
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21.7 AT

RS, BT As . R ARAT 2020 (RIRAE B NEWLINE JEAF) o A H B A TG
A, 23 FATROAR Ry AT REDR BRI - SRAK - T EPE3F (REPL) AYRARSCHr sUMAR R . ARt BAR
R, sEar AR (AESHEEERESR ) HERZT R AG1ER .

2.1.8 4gi#

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

HIRSF (AR B — 2\, g2 il B 802 /N A5EL (5 Unix (RENAREE—20) . o
M AEZ FAFRI AR E T AT Z R . Gt se F ORI T 2478 | R Z A 25
FIRFERAE T it 2K

TSR A R RAFA S A AF g m), Sk SR, = A A — B0k S 8O BB IE 5 R 5]
Aot ER, MImfitk TabError,

B TEG . KTk UNIX P& SCAR a4 A B R PE 8 2078 U SO i R A S A8 17
TAMBTEEE, AEFEA s B R TR R gE i E .

TP ST, gt BOR 2 W20 LT 0 TR AEA T 1 25 AR A 7 B RCR A E  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ 1L INDENT A1 DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—ZME, RBEASWEER. HARNZFEMIR B TS .
P EATHR AT 4 2O SR TAT IR . WA SE, WAL, QAR T 29w, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S @2 EREEY —: T e TiZZH
A BUEAS 0 b, R — e A —> DEDENT JEfF. SCHERE, P HEamE R T2
BUEE B —1~ DEDENT 47

MR Python AR AE 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, fEMTas T LARAIET =AM 00 ARG — MR AE TR R B] — return ¢ BGHETCIA
VUFE MR AR BRI A IR S )
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2.1.9 EHFENZEEFH

BRARTER AT R B AT IR N, ZSARAE . HIRAT . 052 AR T AG R TEAT . AR A
AR RIEAT, SRR A4 0 (B, ab 2 —EAF, ab WEZPIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT. DEDENT 4}, iff #/iR4F . %4EF . F@E. EH54. 2 BFSEA. A%
(FRRMATLIRAFERAN) ARIEAF, WHTREST. FE SR, NAZRA, SRR ERKNFER
HIRAEIEAT -

2.3 FRIRFHIXEF

PRAE (AR & AR) MTATAE SCURATT .
Python FRiRFFi) HI7AEE T Unicode ARUEM 1 UAX-31, FHIAT R 3CE XMAIL S L PEP 3131,

5 Python 2.x —#¢, 7E ASCIL{E N (U+0001..U+007F), HRARPFFFERTH: KAINEGFHAE 2. TH
& _ . B o B9, (HRBEARIT k.

Python 3.0 5| A T ASCH ZAMYHE L F4F (1525 PEP 3131), X245 02 fl unicodedata itk
H ) Unicode SEAFRH R IR AS

PRIRAF I B R, B 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
|23 Unicode 255115 i) X:
. Lu- KB
o Li- N5
. Lt AH KRG
o Lm - BT
. Lo- BT
. NI R
o Mn - JEZEEARE
o Mc- ZEEARA
o Nd - IR
o Pe- BEHRR
o Other_ID_Start - fy PropList.ixt & X BN FRFE, HT LN GIHRE
e Other_ID_Continue - [7]_I.
TEMRATIS . BT bR RS e o S TE X NFKC; ARIRATFAY ELECHR )2 2T NFKC.

Unicode 4.1 " fr g W] 1 W9 bR H & F 45 178 WLtk HTML SC 4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. {#;E9#7

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


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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231 %@
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 BUHTIA.

FEARAFATERE E LR SO R . BATEFRR 3 k42 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, ENTRENS SANILH—E M, R AR S5 match, case Rl _ MR RAT 45K
Y EA AU AR A -

2.3.3 {REMFRIATFS

SRR (T BT SURETRE L. IR A B FRIR SR, DL T RIS e
_* A& from module import * il A.
_ fEmatch iFHNTM) case B, _ @Mt s, BEFRRART.

TESLZ Ah, ZE R R S e — UORIERM S RN & _ . (BS print S5 EREEH
Ff%F builtins fidk,)

FEHABH T, _ R —DEHARRA . BEEEEARGA” R A H, {BX] Python 748 & S U2 Joks
SR AL

#E: AT EREEB SR L gettext fibICRY .
AU ST P e TR =

__*_ RGUEXMNATR, WE RN dunder” o X SEHL R ERESS KOS (BLIEARIERE) E L. LA

R GEE LR RAPEIR TR W45 78 7 ik 4 ik S EHY . Python SRR HRA il 5 U 2 IR A 5K
EAIEOLT, A RAGEN __x_ AFRESCR A, #RAT BRSSO B S IR A iR

_* RRA LR, KE U, WERAFRA—FMESTEXES, DA RIS RIRA L0 A Rt 18]

2.4

FAEARRRE . IR (BAR) .

FHE

TR RN BRI BENFRE.

2.4.

FHE 9
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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; % 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

FATHRFHEEZMAEIZ "o 5 "B EWA IR bytes BEEHB], ANBEA str BB T L EE
A5 ASCIL 47 FAT R BUER T T 128 I, W2 LR

FAFRAFATERE AT AIEIZE "o B 'R, BN RS TS R R IERRLUAEE SCEAE, R
PATEE CEAE . TRBE, BFIRFAFERARE L ' \U" Al '\u', 5 Python 2.x A9 /54 unicode “FH{EEEAVEANF ,
Python 3.x BIEL A H; "ur' Ak,

3.3 JOHTIMA: B IEGREATER T e Wi, & 'br' MRS

3.3 HRBHTMA: 3 unicode “FHIE (u'value') BtEAfCAS, fAifk Python 2.x 1 3.x IATACHE R 44 T
YE. I PEP 414,

HIZE A £ B TR MR F AR SR F A S FmE. e g o i, HARS
'brEk tut A, HE, ATOAMEA RS, (AR AR S R e .

=B S AN AL E R AT R S (JEAEREE ), B i —im, HTZIFmEn, RE%
X =A515. (75157 2B AFHENFES, T2 ', Walblg".)

WARARE "o 8 R FIZ, FAFREATERFEES, FUFFI AL C ARER HLN TR, W]
HEE AU

10 Chapter 2. {#;E9#7
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EXFY | &E LI
\<newline> | ZW& [ BT 5H0FT4F )
W\ KA (\)

\ Hals (1)

\" X ()

\a ASCII 1% (BEL)

\b ASCILEFEF (BS)

\f ASCII #:0i4%5 (FF)

\n ASCI B/ 4% (LF)

\r ASCII W %45 (CR)

\t ASCI /K-l %45 (TAB)

\v ASCII 3 i #3255 (VT)

\ooo J\FEHIEL 000 FAF (24)
\xhh T NBEGIE hh FAF (3.4)

TR T HI{E & I 75

BXF5 2B [FIfi#
\N{name} Unicode #8524 name F4F | (5)
\UxXXxX 16 (377 FEHIE oo 5507 1) FA4F (6)
\Uxxxxxxxx | 327 16 SEHIE xooooox B IF45F | ()

I
(1) FTRATFEAT RN — A SRR Z I A T4+

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

FIRERO MR TT DA =8 71 5 5 75 8, s TR SR 4F 3 7 @ (42 IR
(2) 45 CHRlE—F, BREE=A R
(3) 15 CHRIERI, WP
(@) 5% BFWT, AR R SRR R G AT . 4 S FmlET, X
Seft SUI VMRS 454 Unicode 544«
(5) 3.3 JEHISE: JIA B4 B HE
(6) WAH 4 AR
(7) FIRILEE Unicode 4. WATH 8 A~k I .
5 CRRMEARR, Jekin I SUFFIES R HUE R, B, 4k 25 RAR % R AHL. (JIRRS, SRy

KARA M W SUPFIRE, BRSSPSR ) dR, EFTREFmEN, FARFmE
L R SUFHE T o R rE: v 51 .

3.6 i S TR AR T HIfii K DeprecationWarning. AR Python KA THCRF A

fih% SyntaxWarning, fxASYCHLA SyntaxError,
B R A e, 515 al DA RCRHTEE S, B BT SR EBAE B A B B filgn e\ 2 H A
TR SR P BHLADNE S o\ " R RAE R FASRFHE (JFIETFA R A EEDA
WAL R) . THE, REFEMETRAEANS R4 R (RIS Y HENE1S). BEE
B, BRI T S T T R AN AR, T R LT

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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242 FHRFHEHESH

PAZE A3 B ) 22 AR AT P R TR, PTG S ARE, S5 T 8. L, "hello”
'world' T "helloworld". BLINAEARTEZIAML, BIRIIFRFATH 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 JUBT A
e X 4 5 5 0 LR frtring SEARE T £ Sk 1R WA TRER T R TR @ TR
DA ¢} FREERISA . FEM AR TR SRR, o A (U T LB TR (2t
BRI RRCRIRAA R, B0, SEERE AR I —FE, 6 UT I L. RIS,
TR AR AT

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

MAEFES {0 8 )y WO BRAESES, FEHE SN TR AR P A AL B . BB {0 ARl
LA Python kAT kMR e 7 BL. FEFAA G MSET5 =", AHER(EG, FIRHE R FRIRASOA MIHLAS
R ORTIIK) . BERINS " FRCH R B BATDMER S ' - s R Ui . BB
PAGETESRGS ' 1 WS R

AP FHAET, RN BES B 55§ 595 AL Python ek AUEEA —4F, (HiAy —LOR[H] 3t
J7 o ARV 2ERIE Tambda MIRIEZGR < = TR G- hRE s Bl Al A &7
(B, =515 7458d), EARRRMETER; ERFRRFEEERN, ANERHRE, e
ESLE WP

3.7 i B4  Python 3.7 PART, PNSEBLR MR, A ARVAFERS P A ep P IM{E R U awai e Rk
Ht&async for TARIMES

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

38 HUHMA: 5 ="

o€ THAATRT, RBACKMEM SR e, Fs1tb. FEIAF s WA str () Fsk{Egs
"t W repr (), "'a' W ascii ().

AR AR AL format () ML ASSXULIHAT e AR B AT R __format () Tiik.
S XBERT, MEAZ TS KRG, SR STEREAN TR R A HE.

I RS AU AT T AR R I 7 B . X R E T Bl aT AR AT A O R 7 Bl A%
VEHIARF, (EURAN W] A R B I I 7 B, X B MU RUE 5 5 str. format () J7iART
AR -

12 Chapter 2. {#;E9#7



The Python Language Reference, (I 3.10.16

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

FeAA B AR AVF R AL, 5B

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

RS RAHLIONL, a1 NI

>>> 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 [ PEP 498, TS TFAFRFIEARSR, ARG FAFHPILHMRH 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 = "o" ("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, HHERIECT RIS A R % . LA Python 3.0 U2 I B 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 MU AE: BLESCRHETIES, T RIZn 4807

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 ELDA 10 5 EEL. BIhn, 077010 RAAR, FRMEUES 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 MU A LE SCRAETIES, TR RIZn H507

14 Chapter 2. {#;E9#7
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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-107 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=

ALE AT VAR T BRI RS R FOR BT . SIRIE 2R R E R,
VEVE 2 AT, H R AR TIZ SR

PATR ASCIL P AP B HFIA S S, XHATR A Ay B 2000 3

’v n # \

PATR ASCH 45 A I T Python, {E5 47 7 {ELsEREME IS, K BRI -

’ $ ?

[l

25. ZEH 15
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R R

31 MR, EHS5ARE

*F % J2 Python "X HUEAYANE . Python F2FF i Ay A2 l RN G 10) K R ARFTRA . (IRl
BCEYE, I RS AT AL, A SR X RN )

BAXEIARHRRS . REAE. —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 B{fi:ANEi: 7& CPython W', id(x) WLEAFHL x B NAFHIHBE .

XA I SEIL R TE RS G TR ERAE (B X GO2 mA KIERIE? ™) I HE TSR R ] REM
{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 BLASEIR Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython T¢fiz&ifi: CPython H R /U7 A (W] %) SERAMIEHFERE LIRS RO R, STENZRA
A7 R B S7 B SR A R Ay, (ENGRUE DB S PEIAG R BR . 55 &R gc BB SO T g g
PEROGER LI R KA B HASE S A A 94747730, CPython BLA 7 sUB AT BERAS . 2K
AN AT IR G SLRIAEEALE] (T AR 24 8 e S8 X 5 PR S0 o

YRR B S B BR R S0P K ) B8 T RE 4 IR HN DL T 2 Bl Il WO r X R AR SR AT . b TR
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, smAUMELAERRF P BN SR . try .. finally WEAAI with EAHRAL T 317
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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UG RIHABRT R AT R BT 5% . B0 T AICH. FIRMFIEE ., X HEA
W SR ALG Y . FEZHEOLT, HRIE—DAGRIER, AT S S X E T A K5
B2, BEATRIE DA AR, WA ARSI R ST, Hit, IR A2
(BIanodl) EEN AR RGN G I, W23 0] ZE R QAR A N AR (e

RGN GAT N LP I 7 B BRGARPS A B RS RE B2 B0 XA n g
R, A ERE R IR L] ER [ SR AEA R A B X RAGT IR, T ] 22 AR X 2 A
RVFR. BlUIfEa = 1; b = 1 ZJ5, a Ml b WX EFE—MMEN—HXIR, BaTiEAS, KT
HARSCH, HRAEc = [1; d = [1 ZJ5, ¢l dERIBRMNAR. Fmpigssg. (FEE
c = d = [1 R —DRRIMES c Ml d.)

3.2 IRERBEREH

PATF 2 Python WEIRRHI L. § A (ARSI PA C, Java BUHARIE 5 % 5) AT AE L2 HRAL,
ARARSLAH) Python FIEESANAE LRI (BIANA IR, RO B RN 2 45), ATl Bnf R A 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 LA —FIRME . 22— DHABLER FEMXTR . HOTRIE LN EA PR None P71 TEVFZIE DL
NEBAPRIIR S, BlAnR 2R IR [ E R R ECRf R[] Noneo & RZHHE 1 -

NotImplemented Jtt 28 2 W5 — Fh CfH. 2 — A B A % AH 0 SR 4. X 5208 o & 4 FR
Not Implemented $j[i). $fE J7 A F & B Ty vA AN A 5 4G A 42 S AT 28 7R 1142 530 0 1. 3% [l
WAE. (R s Bk AT AR S 21 R s S s M R A ) BN N R AR 1T AR

W Z A5 [ implementing-the-arithmetic-operations .

39 I AE: fF KRR Not Tmplement ed ELBFHN . BN H M AN, 5
I &% H DeprecationWarning. ‘BE¥HHE AR Python R4 45| % TypeError.

Ellipsis IS8 HA —MBUE. 2 M EARMEMEMS S, b gEdZmE ... SN BEAK
Ellipsis {jjli. EREHMENE.

numbers .Number XIS EFEAE A E, HSBIENEARZ BB AN E R R P 4558 .
BN G RAT AR — HA @A P4 . Python Hr R4 24 SR JEH B gy, H
WAZ FRF AN BT 2R i

BERNFRRRRIEN, B__repr () Rl_str_ () B, BANTHEEME:
o ENTRABINEFFHE, YA eSS, FFo 4 BA REEE 4.
o FORBASTERREIE DL R 10 Edi
o TRIE, B/NEUSHT T REFFER AR ZAh, AL
« REWZE, B/MUIRTRFAENENTZIN, HALWER.
o IEFUSAUESB N E 21 TR .
Python X 70880k . 77 S 8RR A 40
numbers . Integral IINGRRE: PRGN (WHFHIEBA X0
RT3 A P R R AL

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

f/R%Y (bool) MR FIREHR(H False il True. {3 False Fil True [HAYW AR GIEME
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 7 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) KGR FRIRVLART NG E T S8 HPr 52 o0 BUE S Bl A s A2
R Z BTS2 LR A (DA C Bk Java SEH). Python AN SZHpHURE BEVE S8 HEH S
B EE 2T AL B SRR AT AE , EK ST 2 A F7E Python HH {5 X6 5 B4 FF 4 2 i A ik
AEIE, BB A S I RE S RO ARG S A A

numbers . Complex (complex) M4 LAk HLAELLI WURS HETT 5 HORF R SR, 4 K37 4%
BB BT — B 2 SR M e b 2 . real Al 2. imag
FFIL.
B ot 4 2R AT SO RO T3 A R . PR Len O TR I A 0 4 H ekt
Y NSRRI i, R AL SR O, 1, on-l, 8 a (026 H AL a [1] PEFE.

ARSI A ali: 3] WHERGISH kA SH, i<=k<j. MEREAN, FITHR
M E RSB RS B RT A 0 TFf .

A LEFINE SRR A 2 = A step” JEZ " JIRYIA ™ alic k] 8 a PRIISH x WA &H,

x =1 + n*k,n>=0Hi<=x<j,
J7 A AT AR PR A AR PR 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

“FH (String) F 45 51 2t 18 2 Unicode 9 {37 4 {8 2 /Y 6 %)) . BU(E Y8 Bl AE U+0000 -
U+10FFFF Z NI T A WS AR vl AE 45 8 P i . Python %45 char 2881 & K7
FRER BN FR A — D RIER L TR S, WERE ord () A1 G4z H
TR RO BUETERIAE 0 - 10FFFF Z NIHEEL; chr () APE—ANBUETERAE 0
- 10FFFF Z WHEEES KR 1 X P58 515, str.encode () AIPAIHS
FE ) AR K st 540l bytes, 1fi bytes.decode () WH]PARE 2K SEEUH
RIS B

JLdl — A IcdH 4 H T PAZ AT Python X152 . & IANEK AL 4% H I 7C4] B8 55 B i &
KA. RAE— D H P ITA ¢ BIioedl) s fE ks n— 2 Sk M a (—A4~
FRAAR G REERE edl, WANRAESEARKERE 4. —ascdinl @t —
POk R O] E=R el

TN RN EAT AR . KNSR EE R 8 T, PAUETER 0<=x<
256 (AR IIEF R . FATEREEAE (BIA brabe ') FINE R bytes () ksl 4 H k41
HFIEEXS . FATRIRE A PSS decode () VRIS TR

nf @fﬁu AL AR A E R B ST T AE o TN ARAIY) A BRI TR AR A de 1 (IHER) TEA)E H

7R o

FI B PRR A AR 0] 22 Fy 47 R 28

List ($p451)  51EA 804 H T AR Python X4, 53 7 6 S6EIT hiE S0 i £
AFIRAMIN . QERRIEKIE N 0 8 1 MFIRTCH BRI . )

FBAl NS E T AR . nTDAGE N E ) bytearray () ME#SRAIE. 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 346 T —AEUIMNA AR P IR AURB], collections FRELULE AL,
BERR WG FE R AEE HATANR AN TLF BABRINESG. HILEMNAGEED TRk ER
5l HREATTHHER, WA HNEEE len () BEESGTZEE 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 HANE 2 5 Al v
PEATIEM, Bl add () .

3.2. FERBEREN 19
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HEEA WS RR AT ARG . BN B frozenset () MrE#e0)E . T frozenset
K5 RNAIAE Hhashable, &0 AREAE S — MEA TR BHZ T HLAGHE

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

7 s KT AR, T fi W s e 1 FEA FL i, AR Len () ATIERI—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 HUET SNBSS, collections Bk WA
.

3.7 i B4 7 Python 3.6 it .2 Hi M A & OR B 48 AT . 7E CPython 3.6 i AT SR
(EXTE M I A A — A S A T AR e o e

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

TP SCe B P SCRR RO Gl ad s BOE SORBIEE (B3 X2 & /A o BRI R
—ABHONE, K& H NS R EUTE LS5 R

FEIR A

Bt e

_ doc___ ZERER SR A, AN None s NS T2R480K, | W5

__name__ ZPRE A DG

__qualname_ Z R B qualified name, B
3.3 OB A

__module__ ZR BT BRI A PR, A NI None, 5

__defaults_ A ERAMERN S EBOASEEH B cH, et T | iTs
SEHEABIMENA None.,

__code_ NG ) PR EUA B AT 5 5

__globals__ RAFHOZ R B 2 Jm 8 B 5 T - sREr @i | Hik
)4 JRfin 44 25 1) .

__dict__ 11424 43 A SR R U 1 L

__closure__ None B FZ R A HIZAS St 80 i Bococdl. Ak | Hik
cell contents MR ILT.

__annotations__ | WEFESIRENTH. FHEEIESH, MURERT | /5
"return' W2 HTIRBEMEFRYE . A A0 H i@t
WL{5H, 1527 annotations-howto,

__kwdefaults | S KEFSHIOAMENF I 5

KR IH5A " Writable” fJa #E35 A0 AR 2620

PR EION AR SRR ORI B B R A, BN mT AR e 0 R KM I e et . B IR ALY J
PR SRR B R B . 2 S AT RILLFHR P LR B, RRTRAHE I
TN E BB,

HITH G AA cell_contents @Mk, X AT AR A KB E FRITHIE

A XK RECE AEIME BT DO ILACRE 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 HRILBINIRAL, _ func_ NERHTS; __doc_ NHIEN
A% (5 _ _func_ . doc_ YEHAHED; __name_ NHFELFR(H __func__ . _name_
YERAAIED; __module_ A ¥ERTEALEZFR, 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 . EHTEITIER __func__ JEMELRFRY
BREO 4

21 NSRS BRI — T IEN G T B — AL BIR G, SLBIXTRAY __self
JEMAZIAL, M func_ JEMENZEITIRN R T Z BB A

W — AL TR R R, SR B R E R (__func_ ), HRFREHBI (__self )
BASEIN LI K. B0, Y4 c2—MIET £0 RBEGE X3, 1 x 52 C —Lpl,
WM <. £(1) SERTHH C.£(x, 1),

W AN TR G R AN, ARAEAE _ self Wy 2SR S2hR B
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
BAEBH I, B2 0] AT R B AR W iterator X452 FHZIECART) iterator.
__next__ () FERFEXAEE— HaiT8 Bl vield A 4E—ME. 24X Rk
frreturn {BAEE KR EAR B, 5]k stopIteration I Hizk R a5 2507
R FEEERI AR .

PR B Efasyne def R B BREETVARIRN P2 Sdc. SRR B ECTE R T I ik
[B]—A~coroutine ¥4 . ‘BAIRER & await KX PAfkasync 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, Bk B —ASasynchronous iterator 314, %X H W[ {fEasync for
A R A T PR A
WHR L EREWaiterator. _anext_ JyiERFREl—A~awaitable, HWATG2TEQERERT
PATEHEMEH vield P2 —AME. YREPATEIS W ret urn iIBAEREBCR B, RFa5Ik
StopAsyncIteration S HF A ARG 2R 2 EMEE AR .

W HRE N ERECT SR ENT C BB SNERE . N E BRBUN B T3 len () Mlmath.sin ()
(math 22— PRl BB, NE RS EEZEA N C mEhE. Bk ke v
_ doc__ SRR SR TATE, WK A WA None; __name_ ZREZHR; __self
W E 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)FF S . 72
B ERRI RSB E _ self AWl alist FEERICHIN S .

B SRS . XX GE R AR H JEpng <), (HRMAAFEER_ new_ ()
BARRIEA S E S L34 _ new_ (), IFHAEEFEBOT, WGy init ()
SR UEALET IR 524, to initialize the new instance.

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

gl BiEE Python (ARSI B AL LI oT, h$ N A% G, timport WEAVREMA, 50T
importlib.import_module () FIPNEN __import__ () SFRHCEIM . BHXRHEA HRF
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JRES AT ) . JBES |
BEAI % P P R, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

JEHTRE S BBt 2SR, fliim.x = 1SR T m.__dict_ ["x"] = 1.
wiseE X (WE)
__name__ BIYLIR.
_ B SCREEAF R, WRASE] A None.

__file  WANEBLHFIR R SCIFRI AR FR, AR TR SOOI 5. X283
BRIk YL file  JRYERTRERZERACHT, BIANGIHSHERE SRS il C B,
XTI LB B AR, B I SR AR A4

__annotations__ f S /EA K AT MU EE WL = 45 WM. AR
__annotations__ HJE{ESLE, 172 annotations-howto,
FRvARY B m M dict  SHPAFHRTRETRHIBER iy 44 25 1A]

CPython T{{EANH: 1T CPython FPIAHLF LAY UE , 2R BT F S AL 3 SRy 2 i
M T MR 1S S5 REEE SR, T A % 5 S s PR RO IR A A B A ﬁ?—iﬂi

FESR B E LKA — Bl o 2R e SORBIE (B Wk < L 7). BN A L7t

XT%%IJLE’JZE_L . REMWDH P BAACHTE IR A3, il c.x agidtibh C.

_dict_ ["x"] (ABAAAE S8 TR A HAb e OB A T 20 . M REH P R ILEA B
PEZ BRI, A%?if%*qjéﬁé XFPEE AR A C3 EMTINY , BIVEEAE Shia e dhokss
¥ BIAG 22 25 2k B AR T 3] — N L [FAH S BB AR EF IE B 04 TR . 45 5€ Python f 1 C3 MRO Ry
T EEOLE 2.3 AL SCEY https://www.python.org/download/releases/2.3/mro/.

B ARBIET N BBREEA R ©) K77 —DRIFEX G, BN A __self  JwIN
CHYSEBITIEN R o MH S A — D FEETTEXIR NS, BRI LS T X R BRI R
MM __dict_ & WEMSMRBUS R HAL T RG2S/ 5l 5 —.

RIBMEMRE & R e 7, (HR & BB R IE ) 7l
XA (L 30 PAP A — 28051 (LR 30).
TR I
__name__ FHHFK.
__module_ @ LTTERBR A FK.
__dict__ a4 R T,
__bases__ @ EHEERICH, HENFEELIR PG L EHET .
__ RSO TARTER, AIRORE XU None.,
__annotations__ @& HEREKATHE W ENT 472 B F MM, F XM H

__annotations_ AL, 152 |% annotations-howto,

el RSB mT L  HR GoRAE (W130) 4SS BIAAT i — 7 et G S B 57 i 44

Z5N0], JEYES | SRS L b A R . R R BN JE M, TSR B A 28 s R R
SRR E I AR . IR RSB — N P E B LR EOT S, B SRR SR k)
%, H_ self  JEMERNZSEH. S BRI ENS MK S0 S0 <7 5. BT
iR LAt o DS S S R . 2 S P i = 5 ) o L4 8 25 /N, KRR B JE 1 mT BB -5 K B
FHCESA __dict_ ARG AR . (RARREIZREM:, MARERZREE_ getattr ()
T, WS R R I A R K

JoE P R AR FTOH B & B SE B ) -, RN SRR, WA setattr ()
o delattr () ¥k, NIRRT AS P B S S rG

URZEILB A FLERF IR A AR Ik, AT AR P st 2 Wi okor ik 2 4% —37,
FigklEtE: __dict_ NEIETFIL _ class_ ASKBIRFRIZE.
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VO W3R (SR LX) file object Fon— T RIS A ZFIE T 0] R B8 SCEXT 4 open ()
NE KLY, DA os.popen (), os.fdopen () Fl socket X[ i makefile () JF¥E GA R FEM
Lo R R ) A R E ) -

sys.stdin, sys.stdout Ml sys.stderr WA AXT R T EREAPRIERA . i i MBS DRIRAY
RR; BN ASCABITIF, HIAREAG 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
A, AWNR SRR WAL —FF 4.

RIS G ACHIXF SRR i F 5 49 i AT Python AR, BiFRbyrecode . RS XF G TR ZIOM 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)).

PRI R B M co_name Z5H T M4 co_argcount M E S HH B AR (HLFE LR
PLE S B A BOAME R 2 80); co_posonlyargcount AR & S8 & (35
HERIAMER S 80); co_kwonlyargcount A{UBR & #F 2B EE (B HABRINMER S
$0; co_nlocals N R AR R HGE (BIESE0; co_varnames H— ML F
TRAS B A PR TC A (B804 HEE i T)); co_cellvars A— & # i E WA 51 K
R AR B A PRI TCA; co_freevars H— P H AR BRI ICH: co_code H—4
FRFI IS FEH M F5 0 W, co_consts S— N8 S BIFE F 0 5 0 1 1) T 40,
co_names “A— A E TR Ir (8 (14 44 BRIV JC 4L co_filename A% 4 5 AR5 BT 7E 19
44 co_firstlineno NRHEITHIITS: co_lnotab N—AFAFH, Hfgid T M
T WA EET S B GRS WAL TR D), co_stacksize HERAE K/,
co_flags N—HEHL, HP gD T AERE BT H I 2 AV .

AR 20 HTF co_flags MIBRGNIE L MR EEH H *arqument s BV R Z TR
PESH, W 0x04 e AR REH A **keywords VAR ZAT RGN X BT S
%, M ox08 fuighikE; WIRRECE A ERER, W 0x20 (g .

KAHEFEFEEH (fFrom _ future_  import division) tHffiff] co_flags P RIIREN K
B AR S X G 0 i3 15 0 PR e G S B RO 12 8 P AR SR B v U 156 02000
73 FE 3 5L Python JiiAS I A 0x10 AT 0x1000 {7,

co_flags HRHAAIHEAR EE R PR A

MR R RIR— %L, co_consts WL TR 2 BRET) SO A7, Aok S
N None,

WX WO RFR AT EATATRE BRI R (R3O0, S LB R Ei ek 4L

FEIRI R R M £_back AET—HERRWT R MIE ), W BIKZHERRDIN N None; £_code
A it BT AT AR A S £ 1ocals T AR AHIAS Bl £ globals W4
AR R £ builtins FITFAEKNE (EH) 45 £_lasti HHAEMIES GX 2RISR
HF ISR I — AR5 .

Pil £_code &5k —A> #itFff object. getattr , iS4 obj Ml "f_code".

R SR M £_trace, WA N None, NLEFEACHDHE T 18] U8 F 45 283040 pR 2 (A
KA. BEHEEHRIL TS E — A - X PAE R £_trace_lines B A False
REEH
FLRPSEIL T 4 >l /F £_trace_opcodes 4 True R AVFHEEAEI R F1F. HHER
TR R PR B | R S PR B R R R BT, X T RE S SR E L RRER AT
f_lineno NI Y HITTS — 76X FLEH AM— IR EE R BN Bk 138 247 AU T RIEE
B0 . YA AT PAIE AT B A f_lineno SCEL-—A> Jump 14> (BRI E T —154)),
WX 5 S AN vk
frame.clear ()
BE 38 R A B T AR AR S5 T . i LA UE T — A A s, R
%T%%EJZ A BT RS WO SR IEERS | (B G 24 4 4R — S A Bl e 2
JE D

THAZ WY I IEESAT, W£5]A% RuntimeError
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3.4 BUFTMA.

I % B SRR — A R AR IR B DSk . 24 58 A A B & R ) — A T 5, ]
AEE L types. TracebackType B HIAIZE .

R A E A R 4, SRR A AR A TR I, e N RIT Z S 24 Fi 0]
W2 B A TS M A AN AR, BRIREE R B . (B Wiry &8 —5.
) ERERN sys.exc_info () FrRFIAICHRE =5, PAKRIHRREFE __traceback__
JEPEBIREL

MR A R AR, R ER S A RAFAIAR S0 BABRIERR R WRARE AR AL T 52
GRS, ERER sys. last_traceback XA THM

X R BTE A [T 5, I el [l 06 R 1) B R phe s I A AT 3% to_next JRMERAAIK
SRR IR 5

Frokiy R L tb_frame $717 Y 2 HAYHATIE tb_lineno 4t A4 T W FIERTT S
th_lasti AR B AdE4 . WA AT BOA TLECHY except 1A B0A finally [HJf e ry 15
A, IR A AT S R R 82 T RE S A R TR 5 A TS AN ] o

i tb_frame £ 5| &k — 4 % it H{} object.__getattr__, [ffif S % obj
"tb_frame",

FRRPI AT S JEME: tb_next WARIRESH N — 29 GEAE L ERFED), WRER T —ZEHR
NI>A None,

3.7 JCEAE: [l SR BUAE AT AR Python fURS R si ik, BUASEBIR) th_next JEiERT
PABCE B -

VI AR VIR % g w I Fos__getitem () F¥EFTME M) o %% Gt ] (5 ) N B
slice () PRECRAIE.

Frokny HefE st start TR stop N AL step N KAH; SEHUA BN None, X4t

JE M AR ERAL,

Y1 REG Ay

slice.indices (self, length)
W2 — TSR length HTEAEY) 7 X058 2] length 5 7€ K FEW 2% H 7 51 B
Y1 R B9AH A5 BN an e f5 3 . R M =N 8RR i oo X 880 3k Ul R i
start Fl stop ZR51°5 DA step o KAB . B 515 BUBA N # 5 TR Y] 7 A — By o X
ALHE,

BEAITEEM R BTG ARAE T — R bSO s R S o T e . ST
YERT G R AT B A R Ay, G RS H P SR ER S . 24 R Ek sl
P NS ER RN, SRR A R AR S, ALY, $S
XA HXS. ES T EXN S TET N E R staticmethod () MRE#s R ANE

RITEMBR FITEXS GREE TR FER R HABRT R A ERE, S0 MBS PIERUZ R 52 1Y)
e TR GRAE WIRBERAE P 9AT  EAE 30 TP E SOE” — A Pfiig . 2RI59E%
Zllid NER classmethod () MiEHRAIH .

3.3 ¥R IEBR

— AR DA AT 5 SCHAT IR 44 RV R S B R A SR T ok AR VR B A e e (AR 2 B sl
SR ) . iX/2 Python SLH] i& F45 8 M X, AUENRATE T ZES BEMSFNEETN.
2L, WR—NRENLTHN__getitem () W, HH x BZEH—D5H, W x[i] A
BENT type (x) .__getitem_ (x, 1). BRAEAUIAGIIMEDL, FEBA E SGE 24 R I 2R 0
TR EAER T K — 7% (E% N AttributeError 5 TypeError),

B — A FF IR 7 YA WA None KR XY (9 #AE A ol . Bl an, SR — ARG _iter () WA
None, NiZZate Al &M, HMXHLBIEAM iter O FF51%—4 TypeError (i A [liR
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F_ getitem_ ()

TESE BT An] Py BB R 2R, AR B2 1 — U AU S BURE BE X T AT S e 15 I 24 12 2 I
B, P TR B BAET T R R i S @E B, (R R v BBt A = . GX R I —A~
S 2 W3C 1 SCRYXT AR ) NodeList #:H, )

3.3.1 EXEH

object.__new__ (cls[, ])
T AR cls ERHTEB. __new () 22— AT (KA RZRHO B AR 75 22 i =t
WY, B KL ERIRIERE — S8 HRNSHSHHEISE N R RBA 2K
PR . __new__ () HIRIMER A HR G 5500 GRS 2 cls BISEB).

ST B SE B S B IS 24 B SRR super () . __new__(cls[, ...1) ilad Al IH R
W__new__ () JriERAIE— B LBIIRETEIR N E 2 B4R T3 2B OR B 22 5L 6 .

WSR__new_ () FEAH & X G 8] B K I I BB R BT — A s B S B1, H S5E

M init_ () FERLA __init_ (self[, ...1) BB BAREFAM, H self s pi
T H A SECGPAE AR SA 1 f 0 S HO TR
Wk new_ () RiRE—A> cls BSEHT, WEFFRBIR__inic () JFIREA2BETT.

__new__ () WJH B BRSO ] A T2 (B0 int, str 2 tuple) JE il SEHI QIR RE . B WK
AL HE SOTA B E R DA i 28 A e A

object.__init__ ( self[,...])
FELG) GHS new () @@ Z G, BREVAREZ VA HSECG GG B SR RE
SR —NEEWBEE init () F¥E, WHRRAEMIEURWEE  inic () ik, s
7\ S B DA PR S 0 L 23 i A E iR aR 4k f9lAN: super () .__init_ ([largs...]).

B R EH _new () M_init. () WEMWEZ MK (H_new () F]#, I
M init_ () &), FroA_inic_ () &AM R AEJE None, 75 W &7 a7 W 5] &

TypeError,

object._ del_  (self)
TES BN BB R o X IR AL ER T gE (A ). WER—AEEAA  del ()
W, WFTIRA M EIRLA_ del () Ik, SRR CHBIE B AR R S 00 B2 5043 1) IE A
=]

_del () JEATRA (HAHERY) i G — Mz e B o | TR HER A . X x4 £
A, __del () ZHERAERERIN GBI PR 2 B AR SE BB e/ s BT CPyrhon
PR STHH—RK.

Y REARE M A SR VRTAAERIR SR __del__ () Jriks

filE: del x HAEHEIM x.__del () — WIEKK x WEIHTEI—, MEHNITE x 195
VRS B I A -

CPython P{{EANG : — 5 MAEER ] ARHLIEXT SR 5 | THBUAZ . FERXAMEOLT, TEERRER o gk
MEFHR IR MR . B IEER— A TSR & 24— S A JR s P ik
'FJ‘TEIL’IJSEFB AT, XSG UNE H CRBIEE, &G AR T ki BT iy
Jrl AL e

hz%:
g ABHL)SCRY .

?__hash__ (), __iter_ (), __reversed__() PAF_ contains__ () J7 Xt B HE kAL B HAb 7 & 51 &
TypeError, {HWEEMKIS None J&T AT XTG4 T H RAE X — 55
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i MTAM__del () JrANAEPIRIEASE , AEHPETIR 2 2L 1) S R g 2, B
NFTH—MEGE] sys. stderr, FfjilHh:

o _del () WAEALRAMBHEIITH BN, SRR EELRENNAE. MR __del ()
s S S A ZE BEUR, ATRES KBRS, PIAMZ R IRE RN PIAT__del ()
T BB AR A A BT AR

o del () W DATERRRRZS X BeRAT. PG, BEEDINS AR (5 HAbR
H) ATREC WM R B A None . Python £ fRIESE MM ERBIH 24 PR A BN T R 24T 3k i 42
JaAE B PR AL A AR s AR E AR AT IR A R ENE I, XA TR
ABIMEERAE  del () FEgOE RS AT A .

object._ repr_ _ (self)

H repr () PIEBREOHMH A — DRI Bl FRRFRR. WERATRE, XA
f) Python #iA50, REMHI R EREAAGHFEBUEN XS (RERELHIREE) . WRXAEE, WM
REJERAN <. . .some useful description...> FFFE. REELTE—DNFEHFREITE.
WMR—NREXT __repr () HEEX _str (), WHEFREIZLREBE “FER" F4F
TR repr ().

BB E N TR, IR R A A 5 5 (5 B I SRR E .

object._ _str__ (self)

Wid str(object) ARNEREL format () Ml print () FHPAAEB—AXTEH “IEIER" 5k
KB FAFERERR . IR EEUA—A FAFEEXT 4.

Wi Hobject. _repr () WARRSEET __str_ () HFARTUHR B —AF 2L Python ik
2o AT A S 5 S v Y F A

WE R object FrE XHERINSEBL & object . repr ().

object._ bytes_  (self)

il i bytes P AR — DX R FATHI R R . XV I%IR 4> bytes X5,

object.__format__ (self, format_spec)

Wit format () WHEMKEL. PR, X FH$FomE BRMEAK str. format () AT
PLVE L — A0 AR S5 3R, format_spec S8R & FF B M4 5 THAR 10 24575
format_spec ZHIMRL R ML format_ () WIZRBIPUER, At kEHEs 2 b 3T
BEAPERAL, SO AL A% 2 T T

2 formatspec | fEFRIERS AL TEVA R
IR AR — TR o
3.4 S object AGHY _ format  FIEUIRPE AMEATIEZEFAF, K5k —4 TypeError.

3.7 IRE%: object._ format_ (x, '') MFEZEFT str(x) MAELE format (str(x),
"o

object.__1t__ (self, other)

object.__le_  (self, other)

object.__eq _ (self, other)

object._ _ne__ (self, other)

object.__gt__ (self, other

object.__ge_  (self, other

)

)

DA SRR CE R k. B S ST EARRIRT . R AT x<y T x. 1t (y).
x<=y I x._le_ (y). x==yv R x._eq (y). x!=yffl x._ne_ (y). x>y FH x.
_ gt (y). x>=y Rl x.__ge_ (y).

ARG E W SEOSBCA MM LI, & R A T RE IR [ IR & Not Implemented, 415
B, IR 2R False Bf True. AidSifp X 8eI Al AR R BAE, AR ILBGZ R
PRSI TAR R (IR 1 £ A2 F) . Python 2XT&EIEIA bool () PANESS
NEIEZR

26
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BN OLF, object A is KRELI_eq (), A LGSR N B AE & FH
NotImplemented: True if x is y else NotImplemented., X T_ ne (), BRiASZE
4 eq () FXEERBUL, BRIAELEHR N Not Implemented, HEEATZ A HALRR S %
REBUASLIL; BN, (x<y or x==y) NEIFABERE x<=y. ERIEARIZE H 304 BT

fE, %% functools.total_ordering().

WA __hash_ () WHHKEE, T RE1ERT S0R B @ SCHGEE B T AR IR Y hashable %52
A B R ) — ST

XEFEHFEANFASHRA (ELASHEALHFZBRECLASHEIHERMER)
Mg 1t () FM_gt__ () B RN FHRG, __le () F_ge__ () HRXI TR E,
M_eq () f_ne_ () MZEMHCHRI. WREDBAERRBIANR, BHABEHL
R A PR E RO B B B4 T2, DR e e B A B E B0 S s, 35 MG Je e % A2 B E U
HiE. BIITEASHEIE.,

object._ _hash__ (self)
TN E R E hash () WH DO Ay LB B I T8, IR TS A eI K 84U set | frozenset
PAJ dict, __hash_ () WZRE—ANFEE. X5 i 5 oA ) B o5 09 ME— 4R @ ok 2 A A
[l B EE R IE S 5 R X R 2R A A A IR A —E, B EiFTEA—1IT
HIF XA MG A . Bilan:

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

#E): hash () &M—MXFEAE XN __hash () R IEMEFEE N Py_ssize_t BRI/,
W HE X 64 (R E R 8 T, XF 32 (MK 4 AT, WK DRRI__hash_ () WHAEAIFE
BER/NRRE B AT BB, ARG A TR S R B T . AR X — i T B YA R A

python -c "import sys; print(sys.hash_info.width)",

MR —ADREAHEL _eq () Tk, BABWAMZEE XL __hash__ () #AF; WEREE X
T__eq () ABAEL __hash__ (), WHSBIRARATHNAERTIGRLZIELR S H . R —1K
SEX T AN RIFLINT __eq () Ik, WEANNMAZEB.__hash__ (), [N Fhashable Z 4L
SIESREE IS A ER AT AL (AR R A AN, ER AT HRIIS AT ) .

P BB A __eq () Ml_hash__ () ¥ MHENSEMESR (BEBS) R
WEAMAE, HH x.__hash_ () QBE—MEUREAFHGR x == v RINEKRE x is v H
hash (x) == hash(y).

—ANRURERT__eq () HIEAEN__hash__ () W&KH__hash__ () FaxtHhi%k None.
Y—AKI__hash__ () JrEHK None B, %I SLHIRFAE —FE P 221 AR IO G A (B T
5% TypeError, H&FE#N isinstance (obj, collections.abc.Hashable) BgfIEHf
AR B AS TG A XT 5

MR —DEBET _eq () WRFERE KB LEM__hash_ () LH, WALk E
__hash__ = <ParentClass>._ _hash__ kR HEHMERELS.

MR —NRAEEH__eq () MEFELBEG A SR, WY ZELEXPES _hash_ =
None, — M HENXT__hash_ () PAERHT| &K TypeError LS4 isinstance (obj,
collections.abc.Hashable) JE & RHIR B AT F X £

#iE): EBHATERR, str Fl bytes Xf &1 hash_ () (HEMHH—A ARl AN EEVLE b .
BAREATHE— Bl Python YERE Hh SRS, (HEANTHEAE R 121 THY) Python [A] /2 A a] T .

This is intended to provide protection against a denial-of-service caused by carefully chosen inputs that ex-
ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A (H P AR G R IE T . Python AU PRIEIX N UOF A Sy Gall B 1E 32 {1 64
LIy ERA—E) .
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Y% 2 (F] PYTHONHASHSEED,

3.3 MU AE: BONE I A BEPLAL -

object._ _bool__ (self)
WA FH 735 DA SIS I AR I DA S P ) bool () #:4F; Wikl False B{ True. WNSRAE LUk
Tk, WSERHIH__len () IAEHRFIEZ(ER AT R ZBE I E . MR — DR E
X len () WEREN__bool () WAFHFTA LR ZEENE.

332 BE N EME
A PARE SR F 7ok H g SO RSB @ e (x . name EH . IRAE SRR ) A9R4E 5L

object._ _getattr__ (self, name)
MEGONEHEVIME G K AttributeError MR AN (TRERMM__getattribute ()
T name A2 — LB EMEE self B AWM PR BG4 T AttributeError; B
Je X} name FEEJEYERH__get_ () WEI& T AttributeError), MEN MRE (FEIW) J&
PR RS &% — 1 AttributeError % .

WHEE MR E M2 EWILG &P, _getattr () BIASHIAMH. (X2
T getattr () Ml__setattr () Z[AIMEBENAXFRYE. ) X TRCRB it
SN AR E G getattr () FRICVEDT RSB HAL B 1. B 2 /DT 50 f A48 &
RVL, ARATESEBI M- B i AT (i 2 e i A B A 52 ) 5 T ARG & i) 58 4%
fil. WS TFMM__getattribute () ik T fREIERBOSE M1 B9 58 S A k.

object._ _getattribute_ (self, name)
BT 2 Te A A IR ) DASE BN R SE B TR A DT ). APRZGIEE LT _getater (), M5
EASHRA, BrIE_getattribute () BXHPEA B Z51 KT AttributeError, It
TR E (KBIR) BRG] K —4 AttributeError Ri. N TR ITEHH
Fo BRI A, S BN 2 R 2 P T R A R () 44 PR i R 2R 07 R U IR B BT SR R AR TR M,

object.__getattribute__ (self, name),

M) B Y A o A AR P O R0 AR R i 010
SUBkIL. B kB

5 k%—A~ HITE: object.__getattr_ , PS4 obj, name.
object.__setattr__ (self, name, value)
W7 ETE— A @ e S R B R A . XSV X BCRE B ALE] (RIREE PR AT 21 S5 37 81 ) o
name K JEHEZFR, value FENRET TR PERIE .
W setattr () MEERMELS —ALOEM, BRAZEHH R AL, fl object.

_ _setattr_ (self, name, value),

5l A #itF{ object . __setattr__, iS4 obj, name, value,

object._ _delattr__ (self, name)
EMT__setattr_ () EIEAER MM IERKE . HWHENIZAE del obj.name X TZX5
RSB A LB

5l &k—A HiTE: object.__delattr_ , MHFZ34L obj, name.,

object._ dir__  (self)
WA ESAERAH NN R dir O B . R EHELAUE— T8 dir () SR EITFA
R HR TR AT o
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B SRR 5

PR AR __getattr_ Al __dir_ iSATHE R B @ SONEE MR I . BIRZHN) __getattr__
PR L4522 — A8, HARN— RS, HREE ARG % — AttributeError. WA
WA IEHEERR object .__getattribute_ () RIEFRHNIGFELE|IFEAEE, W __getattr_ &
TERHR) _ dict_ KR, KFKBIFS5]E— AttributeError. WIRILE], BELPUBMER B
F AR 12 A

__dir_ PREUY YAEZARM SR, I HAR B — A FR B R ) 44 BRI AT R TS . IR B SR AT
1, FoEB— MR dir () &R

MBSO H 2 BB (R E BRI B ISR ) , PTRDARHSHOG R _ class_ JBIERE
H—~ types.ModuleType [ 1K, Bl

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ repr_ (self):
return f'Verbose {self._ name

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

super () ._ _setattr__ (attr, wvalue)

sys.modules|[ name ]. class = VerboseModule

fE): 2 B __getattr  RIBCEMBY _ class_ NPl @D MG AT AR -
HEVIFB SRR (RS R B N i AL 2l 1 o 2/ 5 ) R AR .

3.5 S class MHUBMECHTE.

3.7 BUHIMA: __getattr_ Al _ dir_ FiHEM:.

hs%:

PEP 562 - Bigll _ getattr fl __dir__ FiiA I THIRE) __getattr Ml __dir K%L

ScHlIR 2%

PAT I EAS — M2 e (FRh #38 5828) BSEBl B BT —A Pr 4 2 i i A4 ke 1
CRAR AR A B KB IEA R Hd) o VTR BT, gt 8r e AP i a &2
__dict__ WRHEB R RN
object.__get_  (self, instance, owner=None)
W M DRBUIT A & BB R EDIR) SoxZEmscmn@iE (S Vi) « Rk
[ owner Z 80 A F 5 instance 324 RV R JEPERISEG, WNAIET owner 177 ) Ja o4 3% [1]
None,
BE ¥ 2408 [l AR B ) B M EE 2 5] & AttributeError 5.
PEP 252 $80H_ get_ () A —ZEASEMI XIS . Python H B N EIHTAL R
K S HZ, HELEEE =7 T H AT RBER A A~S41. Python H B getattribute_ ()
LI EREANNSEL, T BT S BRI L.
object._ set_  (self, instance, value)
WA M7 5 DA instance $8 58 B TG 35 250 SEOI JE 4 M8 value .
R, BN__set__ () 8{__delete () &PRARAVERL “BARRIAL" . HE2HTESHA

A ha ik 2,
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object.__delete__  (self, instance)

A BETT ¥R AR instance i %€ i) BT AT 2 2SS B Y S o

JEPE __objclass__ &4 inspect BILRMFSNHEE MO SE SURTERIZE (IER B E I m HAT B T3S
RIBHERBATIN N ) o XTI AXTGRUE, B ARSI s EOR e ft—MRE R (Hr28) mysk
B AL ES L (I, CPython £ N SLBLT C WA E I A EILIEYE) -

A R ES

BHULck, fidssat 2 B “4ET N BT gE ek, HE MU ) B IR g8 s B v B B 3
_get__ (), _set__ () fl_delete (). WR—ADXGE LT VA ETEFTE A, Bl
RS o
J& PE B BRAAAT R — R i rp R, R E NS B . B, a.x IERITESM a.
_dict_ ['x'] JFh, RIGR type(a) . dict_ ['x'1l, FEFRMKKET type (a) By EHE,
AILFETEI,

H2, WERARBIRELR E ST AR SR T ARSI Python W] A S FEGERIAAT - 1 AL 18 11 4
AR o X FAR B AAENE S RN ER 1 I EAR T 5 SRR 253 05 38 S HASR T 407 SOk B E

TG AR TG fe — M 0E a. x. SHIHEGTTHK a 1iE:
LD 5 R AN T DL D O 20 D P AR B e i ] — R a8 vk x . __get__(a) .
KB WRIER] —DXREB, a.x KPHHCHA: type (a) .__dict_ ['x'].__get_ (a,

type(a))o
R ARG E RN, Ax SWHFA PR A __dict_ ['x'].__get_ (None, A),

BHE WHE a B super B— 5L, WFE5E super (B, obj) .m() &fFobj._ class__._ mro__
IR B EEE LR A R AT ok AR AR A.__dict_ ['m'].
__get__(obj, obj.__class_ ),

TS 40 R, R IR g A e BB g T T RS R AR g O k. AR R T A
X __get__ (), __set__ () fl__delete_ () WIEEHEG. WREEAE XL _get__ (), W5H
JEERHR AR R H &, B AR SR SE B B g N SR . RS e LT __set_ ()
/g __delete_ (), WER—MHEEMEE: WHRAEFAEAE L, WER— N8R . 8
B OBUEARRSFNE Y __get_ () Ml _set__ (), TAEHIRABRMEAE __get__ () H¥E. &
YT __get_ () Ml __set__ () (FI/5f __delete__ () MBI AR SE 2 B2 T 3 S0 2 ) 58
52 M, ARBE R AR 0 n S A

Python J73% (141l @staticmethod Ml 6classmethod BMil 7)) Hh N B HiR A 53
. [T, SEBIRTIL TG SRS vk, S ALVF BN S0 e M R LS IR — R T

property () HREURAEAEIREIAI LI . IS B B E BB MERAT

__slots__

__slots__ FeVFRATE M R R (AR @) 2R kA dict_ Ml _ weakref _ (BRIERAE
__slots__ i X HU I sl 2 AE AR T . )

MR __dict_ WIARZWE M. JErEAHE W 53] 225 04T

object.__slots___
XA RAR R AR AT ER . AT RO SR B S B A 48 A E AP R P81 . _slots__ 23R
C A B A B DR P s () TR FELUE A Bl R D SE B dict Ml weakref .

30 Chapter 3. #iE{E®Y



The Python Language Reference, (I 3.10.16

{Ef __slots R EEIN

SR MR _slors_ 0, ST __dice_ A1 _weakref _ JRPEALIETTIIN
B dict A, SEBDARBELARTE _slors_ 7€ SCPHNMAHAL RIR(E. Sl4s— DRI H
7 B A4 IRERF S| & AttributeError. QIRFEEENHL HL RME, WIS '__dict_ "
AEFIE _slots__ FHFE MR FAFH P81 H

SRR RN SLBIE _ weakref 785, WIE LT slots__ B SCRpA HSLBIRY 5 51 A .
RFTFEIFFETIN, W ' weakref ' MIARITE _slots_ Hh R HIRFAFH T

slots_ AR VB R O AR LI, B, R Rt
slois_ 5 IS RBEBOAL: T, FoR A A WA IR

_ slots__ AR A RIRT & LERIZK. ECEPHEIIN _slots_ Fe TR PR . A,
TRHLPAT __dict_ M __weakref  FFRAFENTWE LT _slots__ A 24 AL S ARAT Aokl
HERZAFR)

WSR2 O EAE R FEFE P A @ S, Wy B B e U S ARl i) (Rl
i H RSB IAGR ) o X MR SRR & L AR RELIRIn— B 1k
BT BLAYAG AT o

M HIRZEH "variable—length" W E XA A int, bytes fll tuple WEE X TIESEH
*_ slots_ * NP5 % TypeError,

AR AEFAF HR i iterable #{ AT ARRIE LS __slots__.

AR FHRE _slots_ TRIE, WiZF S0 S VERE G224 Pk . L (E W9 ok
BB ALY inspect . getdoc () HHIFHFE and displayed in the output of help () Fy%iH #
SR SR AR

__class_ WEAHEMDIEHA RN _slots__ IF&EAER]

WH ZAEN AR ZEMARAE T W, (RN EE e E (Y
RAT 2 RS AT )R ) 3 RG] % TypeError,

R Kfiterator FI7F __slots__ W& iz ik s B AMAR) B — A descripror. {HJZ, __slots__ J&MRFH
SR

3.3.3 BENKGIE

W AR AR, SEXARK FVEA. init subclass._ (). XFE, USRS AR T
AT RN TRE . X5 ARBEMMARA R B VIR B, (HBIma LR e 1T Y 1 ERE 2, T
__init_subclass__ MHEAERTE L TR ERRER LN T,

classmethod object.__init_subeclass__ (cls)

WRTAESIRAE TR I E SR . ols RHEMB 72 R E Ch— S LBy,
7V Ba R b 25

AT AN X BFSHSPAALH LI __init_subclass__ . N T 5 H A [
__init_subclass__ BYRIFZE, W URPETEE LTSS BT SR HRRE A RIS, Fila:

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 AEIAM, RAEHEESEOR ARG K —A 4R,
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il JCRPLR metaclass PP ERAYUHIHFER, HALXBMESL __init_subclass__ 1Y
B Lhrmek (MAERARHER) Wl type (cls) Y.

3.6 BUBTINA.

H—RYAERS, type. _new () RFURRARIFXHAWA__set_name__ () BTHIFRINT
[ .

object._ set_name__ (self, owner, name)
TEFTE 2K owner WRIEN BT . X SR CHIRIEL %3S 11 name:
class A:
x = C() # Automatically calls: x.__set_name__ (A, 'x'")

WA B R AR G TR, _ set_name_ () AP ASNAH. WA SLE, 7]
PANEBEHE_ set_name__ ():

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

FIEA G TR o N
3.6 UHTIIA.

pIvES

BUEOL T, KM type O RMWEM . FEAE— DB MmAZ R NIAT, 5258 E S
type (name, bases, namespace) HJ4EHE.

AL R E AT A metaclass KT S, SUE MK — & S B0 A 2okt
frEl. TEPATFARBIF, MyClass il MySubclass #fiie Meta HISEHBI:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZRE LN AR E WAL A AL X S - SRR AE T T I R i i A 28V b A T 0
M—ATE SCHRATIS 5 KA DU R 2B

« it MRO 45 H ;

o E TG 41T

DRSS ST EAR T

o PUTHEEE;

o BT
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fi#H MRO % H

AR SE P BRI Z type BSEHI, WA __mro_entries_ JFEXTHI TR, 437
gERE, B PURIG RSO T M ST . I IR [ 2 JU AL AR A LI R . o]
PARZS, eI LT B AR JE 2R 1l 20

2%
PEP 560 - X} typing A7 B AL O L1

WEEHHITTH
A5 SO E 1 24 Y TE IS MRS DA TR BE:
o WARBAT R HEA B E L, W type O
o ARG —ARATERIM A T2 type O WSEHBI, WHSHE ML
o ARG H—A type O BSEBIVERRATER, BURESCTHESE, WM FrIRAERITE,

IR TTREMN B ITdE (WRA) PAEIE R Em R ITIE (B type (cls) ) k.
T IRAE R TCI N A X S TE A — AT 2R 8. AR B — MR O RAF B &, WIEE S
RIGFHMH TypeError,

EEEGETIE

— B E T i J:‘lE’JJBac, MIF R HE S K S H. WRICEESG __prepare_ JEM, BERA
namespace = metaclass._ prepare_ (name, bases, **kwds) MIER VA (HA R E
ffﬁﬁgﬁﬁlﬁé%%f’%ﬁ( MR AR H e ). __prepare_ N Y49l £F . __prepare
ETL_IEIIEJ/"B% B SPAEN __new_, (HE M A M R0 I o 44 25 18] 2 9 85 D13 — A8
dict

WEARITCHREA __prepare_ JEYE, WIS = EEWIH R — 2 0 P .
hz%:
PEP 3115 - Python 3000 /553 5| A _ _prepare_ My AI4 T

TS xS

EFIAREPL (KITF) exec(body, globals(), namespace) HIFEABEIIT. HHEHH S exec ()
B & B DX IAE T 24 388 SR AE T RN TRES, VAV IR AR R (IR ¥E) 51K EH 451
ANESAE FH I ) 24 FR

B2, BP0 SCRAE T BN ERI , TEF NS E LI AR T BITERAE 2 R i X4
FRo FAZ BRI S B EE— N ES BRI, BUE & N — 5 iR i) fa AR i)
__class__F|H.

ISR

— HPATR B RERIE TR G H A0, @8 HH netaclass (name, bases, namespace,
**kwds) AIEING (WA ESE 55 A __prepare_ [HHA) .

WK FERPEAATHESIH T __class__ 3 super, XPNERIREHELFESHIEL AN super ().
__class__ 5l A, XEHmMmiEairtl g2 RSaas . XHEHZESEIEAN super () BB IERTR
THIEAEE TRl AE ok 2 SR 2, Tl F 1 004724 i H‘J%‘éE‘Zi%ﬂ!ﬂ%g?ﬁé%éﬁﬁ&%%*ﬁ%
BORFRHA

CPython ¢ {f: 4l Eﬁ f£ CPython 3.6 & Z JF R A W, __class__ HITa{E NIy 25N EPEI’J

__classcell_ ZHBEH T, WHRAAE, Biphn FARES type.__new A, PAHERE
Eﬁﬁﬂﬁ%ﬂﬁﬁﬁtﬁﬁ ﬁﬂ%]ﬁ.ﬁ%ﬁi 1& Python 3.8 5| & RuntimeError,
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AT type, BEEEMRASIM type. _new  WYTCRE, PATRHISMNY HE P BRRFTE
DX Z SRR

1) type.__new__ FESWERMATEPITAE LT __set_name__ () JiEREM:
2) X% set_name_ JyyRAFPHHT FT SRS @ B SR M TR 44 RS T
3) E%ﬁ%%ﬂﬁﬁ%ﬁﬁﬁﬂﬁf?ﬂﬁﬁﬁE’\Jﬁiﬁﬁiﬁiﬁﬂﬁiml t_subclass__ () #7T.

TERMRAE L )G, EEA U EEIE SOPIESEIES (WRARIE), HBRIRNRIHENEE X
RYBE B Jryilsm 24 25 1] o

Ll type.  new_ QUEANEIIEES, SROCLANE N a2 2 EE S RO G P2 — B A
S EFENR . XHEIAQE TR, EEWBCIEX G __dict_ JEk,

hs%:
PEP 3135 - FilfyR #iR R __class_ 5| H

TTEMER

JERMAEAE AR iz . Cad 2 e ites . U, mOokE. A&, AZHbEEe)]
. R HEZRDA K H Sh SR EE /[ 42 2545 .

3.3.4 HEXSEHIRFREE

PAF 8 K % isinstance () fll issubclass () WEEREMIERIATH .

R, JoJK abe.ABCMeta LBl TIX ST VADATE ARV R R B¢ (ABC) {12 “HERLEER” BSmENME
ezt (Ui ERAL), ffHAb ABC 2.

class.__instancecheck__ (self, instance)
W instance AR class W—4> (BEHESRE) SSOINGREEAE . A0 E SCT 5, M2tk

FPASEH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true WIS subclass A class 1)—> (BEAZEAE) FRMGRPIEE. R E LT 05,
& PASEEL issubclass (subclass, class).

TR I AR A PR T RAEA (Oud). ENIRREME NI IAAE L PRI e P H0E Lo X HEET 5
BB R R A e — 2, AR UL T LBl A B k.

hz%:

PEP 3119 - 5| AWi% 22K i gediik, i instancecheck_ () Ml__subclasscheck__ ()
il isinstance () fll issubclass () 174, MMAMIIEERIZIHLE T % s 5 g 22
FINZ (B abe k) .

3.3.5 BHLZEIATY

20 % A A7 2 B, i Python [ 5 &5 ARic ok T A e — Pgeneric type EAE S RA A AL B,
list [int] XFEMFRET AR R R — 1ist PRIFTEITRE N int RAL,

hz%:

PEP 484 —JO0TEfiR /44 Python H I T2 BUBRYE: O HESE

ZHDNBAR RFTESAZ RN R SR

Generics, 1]t 1% i A0l typing . Generic # Y il 553 W 4EIE 1T BT 210 I A B AS 26T
L AIES R

— KA HATEE L THEIRZE T __class_getitem_ () BfARE#HIE S L.
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classmethod object._ class_getitem__ (cls, key)
Fi I key S48 8 I RBLR PN FOREZ BRI LT M4 .
MAER FE X, _ class_getitem () 2 HINBCHERIE. B, M EPE A LEE
] @classmethod 331,

__class_getitem__ tyE &9

__class_getitem () [A) B M@ RVFARIEREZ B2 4T I T S A0 DATE Jy (8 b 6] sk S6 28 [ ) 26 720 42

H\

%;&ﬂffMfﬁﬁﬁﬁf%ﬁﬁ/ﬁﬁﬁ‘T%ﬁﬁ%uﬁiﬁgﬂ?ﬁﬁﬁﬁEI’JEEX(Z?A%‘@ IRV NG ZE S
T__class_getitem () MIRHEEIYEK, B2 M typing.Generic 7K, XKW HACH
_ class_getitem__ () ZZH.

PRUEFELASNYIE B class_getitem () HE XSLHLATRETCIABEER =7 RAUAG AL 4% 4 mypy fir 8
fife. ANEBAEALE Bl T RAFTRSMIE T __class_getitem ().

__class_getitem__ 5 __ getitem__

W, BRI EESR DX SRS R L EE L__getitem () LTy
o Aatd, WEARBHEBHBPAXNS AL ZE DK, WS WMH__class_getitem () KF k.
_ class_getitem__ () WIREBIEMHLE X, WK 243 [A]—4 GenericAlias X142,

i £k X obj [x] REH, Python fRREES 2 BMG N IR AL SRR E N LT H__getitem () I8

zE_class_getltem_ ():

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, if 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"

)

7E Python 1, FA Y2 H Bt @AM S o — AP SRR B2 meraclass, I HRZE
R type BAENEANNICHE. type WHE N __getitem (), XEWFE list[int], dict [str,
float] il tuple[str, bytes] XFEHEBNARRF FE class _getitem () HLIHH:

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

>>> type(dict) == type(list) == type(tuple) == type(str) == type(bytes)
True
>>> # "list[int]" calls "list.__class_getitem _ (int)"

(F VD
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(R L —5)

>>> list[int]

list[int]

>>> # list.__class_getitem _ returns a GenericAlias object:
>>> type(list[int])

<class 'types.GenericAlias'>

IR, R—DRFTEXT __getitem () WHEICER, MHBGZRATESRECRFMFTH. X7
TP~ 5 1] PAfE enum L5 Fr 44 21):

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem ,

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

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

B4

PEP 560 - %} typing BUHRZ ML O X Fs N4 class getitem (), FFARUIFHI ARl & 32
__class_getitem__ () MiAJE__getitem () $HAM

3.3.6 EHIOTE AR

object.__call__ self[ args... ]
WA LTRSS BN R —A ek o T R A g LT o5k, W = (argl, arg2, ...)
MREA A S F type (%) .__call_ (x, argl, ...).

3.3.7 EHIFRKT

FIPASE SR AN AR SIS 2R 4. B i HE T 52 (0 7| kel T4 838wt (i 7 8, (At 2B
RHAMIERXAIZERS o« BILA 7 R SRASADL 7 9 SR B 5 PR AN ) 2 ARAE T 2 Fe v/ i) S 7 A
BEkIFH O <= k < NHANZFHE slice WRMKEE, ENTE X T25HMWTER . AMAE LML
&5{ keys (),values (), items (),get (),clear (), setdefault (), pop (), popitem(), copy ()
PA K update ) G, EANTMAT AN S Python WIARIE F HXF %I, AP collections.abe
PP ML T —A> MutableMapping abstract base class VMEARIEH__getitem ,__setitem (),
__delitem () flkeys () A HEAGE KRBT ¥E . T4 758 Wt append (), count (),
index (), extend (), insert (),pop (), remove (), reverse () fll sort () ¥k, Wit Python R
#E List XM, BT, oI RALA NV i e SCF SCiam add (), radd (),__iadd__(),

_omul_ (), _rmul__ () Fl_imul_ () FHERSEIMGE (FEPHE) ML (FRER); BIIRMN
ﬂi)(ﬁﬁﬁfﬂ(fﬁl_ﬁf? I AMA E BRI F SR SE I contains_ () FEPARRVFEZGMEH in 25
75 RETBUR, in Y EERBUE: XFTF8, R 2448 R I i {E. %5FLLD(BJ%E¢3FDT?§U%‘B§
M__iter () FEAAFRSHEREZSFTRAHE MTB, _iter_ () MY4EANTZREH; XF
TIH, NN 24 kA A .

object._ len__ (self)
P HIT EASE LN BRI AL 1en O o BZIR ARG SE, PA—A> >= 0 BREBRR . 1Ah, 2R
—ARGARE X __bool () J¥EMHE__len () HEREUENZE, WFEAR /RIS PPN R
fH.
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CPython B fEANHi: 7F CPython #, FE R K E & KN sys.maxsize. WRKF KT sys.
maxsize N FELLEEYE (FI4N len () W HELH] & OverflowError. it EAE K M & By 1k 5]
K OverflowError, WRUFENX _ bool () k.

object.__length_hint__ (self)
T T PASE R operator. length_hint () o WZRFIXFRKEMMEITHE (TR TE/NT
LERRKAE) o R BEN—A >=0 AL, RIFEWR A PAH Not Implemented, EXRXPMAES
__length_hint__ F{EFEENFIER —FEALIE. RS2 A TIeERE, HARZRIER TG
'Bl:éo

3.4 BB

flE: PRl TR =AL IR . AT

’a[1:2] =Db

SNEE N

’a[slice(l, 2, None)] = b

HAt B A EAE . BE Y]y WiLEUZ DA None %p4x.

object.__getitem__ (self, key)
T M EASE I self [key] HYARANT . X Fsequence 28R, B3z IV A BEECRIY) 4. 1
EIEERG] (R R ZE S sequence JBL) WRFRMRLRMM T getitem () Jrk. QA key
RBUARIER, M&51K TypeError; WRNFHNRGIBFEE VASMME (FESEATAEM T 80R 5 11
FEIRMREZ G ), MY 245K IndexError, X Tmapping A, U key $oARF] (ORTEERART) ,
MR 45| % KeyError,

filE: for IEMEANEERTINSWIFHIE IndexError DA IERHUINE] 751 1255 .

i [El: b A — A class W), W RE S AR R ¥k _class_getitem () i A J2
__getitem_ (). WEZH__class_getitem__ 5 _ getitem__ | R .

object.__setitem__ (self, key, value)
T LA ] sel f [key) WA, WRFIE_ getitem () MF. FXFGRIEHIITVER
AL PR T T B VR TS S BRSNS P A R TR . AN IERRIY key {E 5|
KRHENS__getitem () JryERIIEOUAHIE .

object.__delitem__ (self, key)
T BOTVEASE L self [key] RYMER. HREFIE _ getitem () M. NXTRIEBITTIE
AR PR T 75 ZERL R R bR, SR T AR TR I . RN IERA key {E TS| K 1 55 Y.
5__getitem__ () FEREHAHF .

object._ _missing _ (self, key)

W dict._getitem () FEFRAENFH AR AR IR A PASE B dict F2R0Y self [key].

object._ _iter_ _ (self)
WA TR N — DA Q) Biterator W o WITIEIN 243 [0l —AS B E AR RS, B A
PR A R R AT XTI, BB 2% 6 1 A R B A T A

object._ reversed_  (self)
W (WRAAAE) 29 reversed () N E BRER A DASEIL a2k . B0 2438 [l — N7 ) DAGY
J B R NI A X R AR AR R
MR KM reversed () JiE, W reversed() W B & FURF [l iR 2] i H] 5 51 ¥ i

(__len_ () Ml_getitem__ ())o ZHFEFHIPBLIIXS G M AUAERRB IR UL L reversed () AT
PO S S R SE B A L reversed () k.
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AR RAT (in Mlnot in) MH AR AERSHAT BN BRI T 20ORIE I A, AR AT ASRHERA
NRIATITIEI R I EA BRI, AR AR R AT 52

object._ contains__ (self, item)
P TSR ASE B RS INIZ ST« 2R item J2 self BRI R B, A5 003 . X T gt 26
B, SR 1 R ST ) B T AS SR A B B (LR

KFAREN __contains__ () WIXE, BRI E esialiln icer () #TER, R
fiH__getitem () WIHFAER ML, BFE2 55 T o948 5250

3.3.8 E{lFFHE

SE SCUAR T A BT 2 . R PR A SR B (BINAR BN REEAT Lz 58 ) Bt B
AT R 2 PREF A SE SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object._ _mul__ (self, other)

object._ _matmul__ (self, other)

object.__truediv__ (self, other)

object._ floordiv__ (self, other)

object._ _mod__ (self, other)

object.__divmod___ (self, other)

object.__ pow__ (self, other[, modulo])

object._ lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object._ xor__ (self, other)

object.__or__ (self, other)
P X By s se o R B RIZE (+, -, *, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do BN, KFXX x + v H, Hpx EEJQ add__ () FFYERIEP—AL60, W29 H
x.__add__(y). __divmod__ () F¥ENIZFEWTHEN__floordiv.__ () M__mod__ (), BN
PR KERR]_ truediv (). HERARZE SR =IO N E pow () Bk, W__pow ()
()58 SNV 24232 AT 56 =240

WX LTI IR — A SR S RS B T2 5, BN i%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)
P X e ok LR U (BeHe) #BAE80n it ARZH (+, -, %, @, /, //, %, divmod (),
pow (), ¥*, <<, >>, &, ~, | ). IXLERL T [XJ%&{RATZET%%VEiﬁﬁi?ﬁBEE%% HP R AUR
Iﬁ‘lﬁﬁ}ﬁiﬁﬁi S, kESK x - yWE, Kby REA_ rsub_ () FIEREH—AEE, W
Y x._ sub__(y) iR[\] Notlmplemented it <= v.__rsub__ (x).

SCHL RS RAE%ITCI YL, Bk ] Not Implemented., HNSRARAEHE H a8 8 4 B AA SO vk, AR
EJ7¥EN None — £ i i g 3l PR 28 A W3R A K808 -

XTI B AR, WERARIR [ ¥ - BI__add () — RIS YR B ARG, R R A &
FHRIRIA -
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TR =ICR) pow O AR __rpow__ () (B3RS & KL 52 2%) -

Ml AR B EECR BN ZE BRI — 726, Hak TRt T ﬁiiﬁﬁ’]fiﬁ]‘ﬁ%, )i
TR ST 2R R AR SR I R A . it jﬂTﬁ:ﬁF?%@i%ﬁE%ﬂf‘ﬁ%@B’] ZHAF

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.__dior__ (self, other)
P XL PR LY R A (+=, —=, *=, @=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, | =), &

BETTVE N Z SR EAT B B B (B self) ??1_@,*% 4 %T“ﬁfﬂﬁﬁww H self). ANAFEATT
ERGE L, MNP R ARBRAER LR W vk, B, B x 2HA  iadd () FiE
IR — "ifﬁﬂ, W= +=y ?ﬁ%mﬂ: x = x.__iadd__(y). BN x + v PSR —FEE
P x._add__(y) fily.__radd__ (x). FEFLERFOLN, ¥ RBIRE W FECRIUNMHE IR (S L
faq-augmented- ass1gnment tuple-error) {El Jﬂj 1ML b b R BRI i — R 40

object._ neg__ (self)
object.__pos__ (self)
object.__abs__ (self)

(

object.__invert_ (self)
PR ASE I —TEARIZ I (-, +, abs () Hl ~),
object._ _complex__ (self)

object.__int__  (self)
object._ float__ (self)
R FH 338 6 7 52 DASE I P B PR L complex (), int () Fl £loat () o BV 243 Al —NFH S 28 1

object.__index__ (self)
MM TTIRASE L operator. index () DA Python Ff B o4t HURF R X0 G e 0 0 BE RN R 1137
A (B B0 NER bin (), hex () Fl oct () BRED. FAEH T ERIECEN S8 TRECAL.

WA ] — AR

SRR E X int float__ () Ml_complex__ () WIAHNAIHNEKEL int (), £loat ()
M complex () FFEIRK_ index ().

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
ﬁmtﬁbﬁﬁﬁifﬂWﬁuik round () PAMK math pR%{ trunc (), £loor () Fll ceil ( B%TH
ndigits t%y __round__ () Ay {Rz% X LETTIR IR Efﬁ%ﬁfé‘um%ﬁ%@i&ﬁﬁ Integral (i
g int),

WR_int_ () B__index () ¥WARYE XINNEKE int () 2FEEBE_ trunc ().
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3.3.9 with i&4) LTI EHERS

ETFLERER—NG, BENX TR T ch BRI B S a AT F R . R SCE PR AR AL T
AR sz d it BR SCPABA T e . Sl with 184 (FEwith 1% &) FiiiR ), (HR2 W a] DL
HIBEH BN ERMEH

R SCRE RS A ST VR R AR AR A AR 4 SRR S, BUE AR GCUR, S PHAT IR RY SC A

BT R LT SRR E L5 B, W20 typecontextmanager .

object.__enter__ (self)
PN ST RAH R TI EF 3 with iR 80 XA AR R EES] as TA)h4EErI H
b, WA

object._ _exit__ (self, exc_type, exc_value, traceback)
IR CHRE X R B T R S0 NS EEA T S8 TSGR R .. Wk BRI
MR, =SSR R None.

WERERME T 8, HA BTSRRI (R e il ) . IR 0R W ELfE . RIS, 5
FEREAEIR O B IR T AR A 2

MR __exit_ () FEAMZETTIREEANRE, X MHENTT.
%
PEP 343 - ”with” {4y Python wit h iEAJHFRTERIA . 15 SRR A.

3.3.10 EHIRER LEPHLUBESH
A P 2R, BRAR AR A B B S8, BIITE MyClass S H I T
case MyClass (x, vy) MBHEIALN. BREMFSRENIRIR, Hbiie LA __match_args__ JRTE.

object._ _match_args_
SRR AR — DA e . MG T AL B SR R, BB S AR
2%%3‘@%?&%?72%&, FAEH] __match_args__ FFERT AN ] BT o BRI MG TR R S5 TR AR
AN O .

2658, W MyClass._ _match_args_ H ("left", "center", "right") NEBEFH case
MyClass (x, v) BZEMT case MyClass (left=x, center=y). igHEETSEHPEELT /N
TET _match_args__ WICEMER: WAREIHERTEE, MEEXVLECH5] % TypeError,

3.10 HUFT A
hz=%:
PEP 634 - £5 k4L BiAPCHE £ 3¢ Python mat ch 1EA]AHLIEEAH

3.3.11 /B FEERK

XFF s KL, RO IR R A A ] SUPRIEAE HoE ST X RIS i BEIE B 3R A
AEE SAEXT GREHI 7L o AT R A T RS &5 R H 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()
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BOAT O 5 5 00 I AR T 4 45 S8 X G AE N Y BT A 0 RS & S BLAY JLS IR O 3k A__hash__ ()
M__repr__ (). WIRXLTTIRH XA RN THEMERDRE, WY EIENERIRE 5%
A VR IR 2 SR

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

PASE ATy AN IE B iU A A T — N2 R G0 7 i IRl eRIRE ", T AB I fE A R IR T
RIS G SE ) T AR b

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

True

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

BT T E S ST S TSR, RaH PR B B ME RS getattribute ()
Jrik, WE ARG C%:

>>> 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

PRI s(Geidgetattribute () HLEIAMERERS ARBR R OCfbhe it 1 8 iy 2], HATH 2
i %T*%ﬁiiﬂ%ﬁﬂiﬁ‘&ﬂa‘% RIEVE (R & must IbRBCEAEIN R A 5 LA IR A& — ot d ke &
KAEFA) -

34 BHiE

3.4.1 THEFUHR

awaitable ¥} EFSLI T __await_ () Fi¥k. Masync def BREGREBWFZAT 2 BN AT EERENT4 .

#iE: MM A types.coroutine () Bf asyncio.coroutine () BEAfis% A i 28 3% 0] fgenerator
iterator YR JE T AT ERERTS, (HENHREM__await_ ().

3.4. BB a4
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object.__await__ (self)
W ARR [B]—A~iterator . 2495 FH R SEMawaitable 315, BT, asyncio.Future SCEL T I DA
Hawait FEAMIFE.

i AEFALX __await_ FRRWIAYIEAE LRI AEIEMIR ), Hhix2
ATTE Bawaitable MR A PATHEZRRA R ARSI (1 asyncio) LIEAFHE.

3.5 BUGHTA.
2%
PEP 492 T fifify 3 i S0 R TR {E B

3.4.2 hHIEMER

WA2AT 2. @ Fawaitable XH 5 . PIRERIAAT R DAEIE A __await () FRIEAHEGRARS . YRS,
RPATIR IS, B AT % stopIteration, MiZAHE value JEMURFAFHGREIE. WRMET]
KT, ERPOAEHERN L. IR Y BT K ARPUEIER) stopTteration FH .

IR EA T AR, NIRRT AR R E (B WA R E-A KB 7 k). 2, SHEK
A, MR AN BRSO

3.5.2 RS SRR — YRS & RuntimeError.

coroutine.send (value)
FAEBAR I PRI HHAT . 2R value 2 None, HF 25X BUA Y THITE__awaic_ () FriglalE A 4%
MR —3. Q2R value 5K None, BN BRI FEIMERNERITN send () k. HE5R
(ARE{f, stopIteration B2 HMRHE) K5 LY __await__ () iREMEHITERMLE A
[ o

coroutine.throw (value)

coroutine.throw (type[, value[, traceback] ])
EMFENG R E RN .. WHERZRE FERIMEREMERA chrow () Jrik, WRAFE
W VERTE . BN, SRR R 5 . HE5R (GRIF{A, StopIteration g% )
B ot 0 EETEIGANR. ARG WIS
EVRA T .

coroutine.close ()
WrE S WA ARSI A SR . WURIMERHR, B RITS FE R R E AR
Mclose () ik, WRFFAEZ . RFESHERHEST K GeneratorExit, (SR RIVE
HES. &5, WESPIRCHCERIAT, RIMEERARYE.

RN RIF BB, S DA EAC BRI AR R A Bl kP

3.4.3 FLiEME

o & REATDAEHR __anext_ EH R,
SR fEasyne for iR,
object.__aiter__ (self)

DAAGR ] —A> 737 % R EXTH

object.__anext__ (self)
W AUIR Bl — A T F AF A Rkl AU R — &5 R . 2k SR Y % 5k

StopAsynclteration %R,

S A R — 7R B:
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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 HUHTIA.
37 WILSE: 6 Python 37 2], __aiter_ () WIDAEII— > T 5 Hak SIRHIRNIN 54 12

M Python 3.7 FF4fy, __aiter () ARl — A 520 R AURR X G o 1% [A] AT ] Al X G #5552
TypeError%ﬁﬁ%c

344 R L TXEERSE

FHEFTLERER LTFLEREN—F, ERBAH __aenter  Fl__aexit  JEPEFAT.
S bR UE AR W fEasyne with AP .

object._ aenter_  (self)

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

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

R ERUT __exit_ (), (UHXHIRELARE]—A T F 425 £
S BT SCE BEER R — AR B

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

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

3.5 BB

i)

34. RE 43
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cHAPTER 4

HATIREY

4.1 BEHGN

Python A2 f AU BAY B . KA S BT — A BASUR AT — Bt Python R2fF3CA . AR JLAHR)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 EGMA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSHIRZRIGI.

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:
o BREIEXSHL,
« FE,
o IREZRRA,
o QERAE—NRE T I, WERFRRAFRY B 47
- for ¥k,
- £ as JaWHIM with iFH], except TAJEEHBIA LR Y as KL,
— TESSHRECERL P A ARAS

o import j&M],

45
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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&4Frds1m
— AR ERAC R, T AR B R 1% 44 BRI A Ao o R 4 B R g (H, 251K UnboundLocalError
S5 . UnboundLocalError i NameError f{j—PT3,

AR AR B N AT AR (7 B e 2 PRG0S B A, RS B Dy o 0 42 4 o ) {68 88 S 300 224 il
REEBAY T o 24— FRAEHA R B E AR e Py G s > R B R XS L2 AR B
Python it/ P BTERF HL AL VF 44 IR A 2 AR AR R N AT A O . — QRS BRI Jo A & mT ik
FEREA U HSCA rp il 2 AR P B KA 5 - 1527 UnboundLocalError () FAQ 2% H RIRBURBI .

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 B8 B AR R 1R . WR—A B AR R A el 0 & AR dh oy —
7% global ifi41], Wiz B hAZ B AR /A R .

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 SCHRRRIRTE L. 2858 SO 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
PR BIAEACAL A EASY RRETIARAUS R - X AT A i ks, PO ENT#E
(11 PRV IS B« IR DA TR &

class A:
a = 42
b = list(a + i for i in range (10))
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4.2.3 AE®BZEFIRREAIT
CPython EtfEANI: JHFORRIZHEML __builtins__, FPRSBOREIE TSCBANTT . QR 2wk i
A4 25 A P M % dmport builtins JEAHRHUEEOZBEH b

5= A A B i S AT M S IR I PN B A 44 s 1) 5K B B R o AR A R A 44 A8 IR R 4 AR
__builtins_ REFIH; KWz — DT — PR (TR —FEOLT &6 TB 54 .
BOATEOLY, H7E __main_ BRI, __builtins__ PR WEMH builtins; HFEATfTH AL
B, __builtins_ W builtins B 57 HLEH—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 T8 BRI 17 AL SR ARAT 44 P o 44 B0 mT AETR ) 38 B9 v 4 ) i
A AR, B R R R AN R ROE A a4 S, MR E SR A S exec ()
eval () BECH MIESENRER R4 20 MR A EE - ayA 2w, WE S FBET
P

4.3 BI5p

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 ERL M BZ AT I B 3 (BN TAE PR ) YIRS ] % 5% . Python 2 ¥ AT DAiE
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 Y 5EIRAL BRI Y2 “Z 1l BEAL: S AbBR AR ] DAFRI A T A A8, FEAESNZ Ak iigT, (=
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,
EHESITERR 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

ffiEl: 5% 4 B A2 Python AP 4Lk . H N2 AT REYE Python T E B R A I AN 28 455 Hb e 2 o
AR, APLZRH BAE 2 AR s AT i) AR T o

WHiESFry &4 NN ry EBRIHEAR DA Mraise 12 4] /NI raise 1EAIHEIR .
U SR A R ) 2 ey A5 SRR AT I A I PE R 0t 2 R A T S 7T

4.3. fiss 47
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[FI#2
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CHAPTER B

SNRS

—A~module N ¥) Python 181 38 s importing $EAEsEBEWS 1 1) 55 — AR NI RS, import B2 K
S AVLH R, BEARME— . importlib. import_module () DA N E Y
__import_ () ZFpRECH AT AR R A TE S AL

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

X __import_ () LI AF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAME A P EAT (1% sys .modules), Hf import ifH&PATARIEERRIE.

Yimport ERIBHATHS, FRUERINE _ import () REXSBMM . HAL KGRI A RS RHLH
(BN importlib.import_module ()) Al BE&HEFFLSET _ import_ () A TNTH CHIMITT R
RSP AL o

W AMEHPT B AR, Python 28R, WK A1 — 4 module X4 HHILAILE . WA
F8E A FRRBEAR I E], W45 K ModuleNotFoundError. 4 &I S AN, Python £&50H £
T SREmE K48 2R A 8 A PR AR . 3K SR T DA A (0 FH 5 F T STl i) 2 R R DM ORI 9 &
3.3 WS S ARG OB HASE A LI PEP 302 Hig s —Hr BBk . AR AR APLH

—BAS ARG sys.meta_path Z&EEHR. A, WFEAEMA S ER LRFFRER LR (S
T, 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. HREAY APL Ji R R A
Pliil. HEZHMITESE import 1ib IR,

I 2[F types.ModuleType.
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52 8

Python A7 —FIHT R, Fra Bl m 1% 260, Jib BB /] Python, C i IRy iE = 553
%Tﬁ%‘ﬂiﬂﬁ AL PR IE 2 FRIZ IS5, Python if 5| AT & IR .

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, Ko, (ETHEA __path_ JBIERBEE SR

A BEERAT A T2 7. TEA S HLUE RS0, ‘5 Python f 47 £ J& 1 U5 7] 1A — 5. A
AR RES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L 7 IRPRIUG AL, FALEL Flar & =) L. FMRAGERI IR, ENIHE Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init .py R HAFEALH. Y HREETFAR, X

__init__.py XS BSHBEET, BIrE XXRSBBE Rz S AR, __init .

iy ijFEI PARL S 5 AR A A B o T £ 35 ) Python ACTEAR AR AUAD , Python REFERLHAR T Ay
A S o

B, AR SXERGA R E LT — B2 parent A=A T4

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

5 A parent.one PR HNFT parent/__init_ .py fll parent/one/__init__ .py. JGZE5
A parent.two B parent.three N2 544 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 Ak MY, BT N SIS I — AT AR AT RRAL TS RG] (7
B wRor ] fEALT zip SCPFH . R4S L, B3 Python 7S AJUITE] AT ARR 2R HoA Ty . i 4% 25 (8] (9
A—E X HER Y E S RGEFHINGR . ENTA TR To S AR 1 R U .

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

A A EA parent/__init_ .py . s b, FEFAERYIA W RERE L parent HE,
FEAEB AR AA FT R . I parent /one AUHRN B A —E 5 parent /two FH4B. FEIX NI
T, Python ¥+ KT parent WAI# A4S EA, LEREEAGELEHENSTUHRTA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS 4
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53 #%

TR ER, Python FF B P AL (S F 6, MFUEiHe REMEERAZEN) MR L %
o BEAFRATLAK H import AR A FISEL, B0E k%4 importlib. import_module () B
__import__ () REIIEZ.

WAMRRTES A RZN S B, EWRAT U M — A PR A 55 842, Bl foo.bar.
baz. fEXMEN T, Python &4¢2ilF A foo, RIGRE foo.bar, H/GE foo.bar.baz, NH XL
SAF T — R, #45| & ModuleNotFoundError,

5.3.1 EREE

TEF AR YR e WA )T 2 sys .modules. XML B 22472 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,

TESF AN, &7F sys.modules ERABIALHR, UAFAENH X EBL R T ESAMBE, AT
SER. BRI, WHRAE N None, NJ£5|% ModuleNotFoundError., WIRILARIEEMIRZFR, Python
PRSI R AR,

sys.modules @[ G, MR REASBEIA CHR B (R HABB TR EETIH), |
B AEHN A4 H TR, 330 Python 7E MR AR BRI R Ay 4. 800 m] DAIR{E A None |
s T — IR FEAYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAAH,
ORGSR LA FREAEEERE RIS P IMRARAS G R [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

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

Python {5 T ZMENABHRAS M T AL . 26— DHEAE CL N BEAE, 25 AN HIE Q] LR G .
=B E IR AR A import path SR, import path J2—AH XX RSB AEE zip SO R B
FF. B AT R R A E LTI, BIATH URL 52 A 5Tk

SEAMLHE ATJEAY, PR T DAIIACKT ) 2 4R DAY RS 2R A LA 1 ek
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 -

3.4 A JEZ IR Python AN, A4k S EHHGR 0 222 25, BUAEEATNNR MBS U], H &
A MMEGRLE S A PERE, (A A BB
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

JUHTAE S AR R IR T, ST H A S A RE R R K2k, {2 sys .modules ZAFAKERS.
XAVFICH THEE sys.path i, RETHBGE RN ER. S0l TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TN sys.path (8 package. __path_) {RRH—H, FEBEIE N KRR HAEIR
MR - S ABARE TRENH@ @ 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 THEE

YR E A FRHIRAE sys.modules HHAFIR, Python SEE MR sys.meta_path, HoWEICH
AR RN o XA AR WU A DAR E B A 12 15 R Ay AL P2 AR LB . JeB% A 4
BRI £ind_spec () WL, GIrEEZ =S80 S5k SABEAE B (W), 7T
BAR AT I 8 T (o AT AT SRS SR A 1 REAL B S 2 PR AR

USRI A A A I i) Ak PR E A RIS, BRI ] — U IR G WA E AN REAL BEZ A4 BRI
BB, 23R E None, HIR sys.meta_path APFIEAREFIAS R AR A AR I YIRS 5, WEKF5] %
ModuleNotFoundError, LA | % F o1 B LR, Hor e Al

TUHEARET IR AR find_spec () HYERAWAEPE =138 B MRS AR A 52 R EZL K, B
4N foo.bar.baz. HFNSER M RMIHMBESE . X T s 2083, 5 " A~3%0Ch None,
{EXTFRRE T, BN SECN M __path_ JEMEME. WRMNA __path_ JBMETCEDIN,
$i5] % ModuleNotFoundError. 5= NSEE—MRHAIE NG ME B IR IABRRN S . 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 RPATIE R T A, TR T EE R (pf) FIH mpf. find_spec ("foo", None, None).
TERA foo ZJ5, foo.bar ¥i@dsE Rk ERFA, M mpf.find_spec ("foo.bar",
foo.__path_ , None), —H foo.bar BJHFA, Ha—%# ) FHJEH mpf. find_spec ("foo.
bar.baz", foo.bar._ _path_ , None),

ALEITHAR AR USRI A . 2438 None DASMNIFRIEAEE =S HAEAR, XEFALFE 2

& [A] None,

Python RN sys.meta_path HAg=Focledkas, —FhRBE A S A BB, —FpAIEE QA S
ARG, I — PP EE e 5 A B import path B (Blpath based finder)

3.4 MU S SRR A ARARA £ind_spec () IABMUT find_module (), FHEHEFM, ER4kL0
MEA A, SFANLFSAEE ARG RILI £ind_spec () WZAEHE.

3.10 JiRE s S ARG £ind_module () PIENR ST 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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(R L —5)

# unsupported
raise ImportError

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

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
# Set __loader__ and __package__ 1if missing.
else:
sys.modules[spec.name] = module
try:

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

R LA
o WRAE sys.modules HFEIRE AR HONTS , SABRIESE S HIRE.,

o MBS PATHIAIS Z 7], ZBIIGAFLET sys . .modules Hro X— R 8, FZBHARY
nRE (EZEE ) SAHA Y AR RIS sys.modules [ B IEZERINE LT B TCRR
VAR AT 0 ) 2 R 28

o QNI WA - HBR MR AR - KM sys.modules FER. (LM EAAET
sys.modules GZAFHIBIERE  PARATARVE N BT 52 M8 2 ik AR AR B AE R A . X 5 H
BB, JE& SRR R M AR B AE sys .modules Hi,

o TERLHLB S M EE R AT Z 7, FANG SR E S AN EYE: (FF_ R pg s F R vk
“_init_module_attrs”), FEfES LS 42305

o BEHUIAT RN BT Z , ARSI AP RHE SR ) i 24 A5 [H] . AT A TIRAINERR, dna
PRULE BH AR NS 2.

o FENNEGTRE P A EIF L4 exec_module() FUREER I A —E sl e S A GEH I IR 0] i

34 MUH s SARGC LS TN AERE 5T, XELEPAF & H importlib.abc.Loader.
load_module () FEXRBITH .

5.4.1 Ingizs

B 2 A% B 4 ¢ HR 0 o 2 T Be: BiEPuiT. S A ML A importlib.abe.Loader.
exec_module () FEHEA—NSHRPATEIAT G . M exec_module () I [l P AT ] {EL #4594
PIEE I S
o WERBLHUE 4> Python i (TN BT ESIZSINE Y ) , gk M AZAESHLI 4 Rt 4 %5
[ (module.__dict__) PHATEIBAGAAS .
o MAMBLRTCEPATHEERBH, BV K InportError, ARidfE exec_module () #iE]5[ K1)
A HA S R AL 4
VAT, BRI T ORI X4 FEAS LT find_spec () JryEfFiR al— N Ag Uia
Hrm#Eas Sl self.

% importlib SEHL i G L HE TR W H . T RBTE sys .modules HAFRMBIHA FRIKBUSHON & . R 2 18] B 50 i 2 B
SAMBRATRETE sys .modules WM E & X m T RARSCHBIRFETT R, APIERETEH A Python SEBL RN .
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BEHOIN AR AT PAEREE L S create_module () JPiATEMBMIR QB G . ERZ—1Z8 1
BCRHAS LR, 3R BRI BT A MBI R . create_module () ANFREAEBIAT S FIREAT
@k, aARAEHGR ] None, S AMLHIR BATEIHF.

3.4 BCHTIIA: EEERN) create_module () F¥E,

3.4 iU HE % load_module () F¥EHE exec_module () FFL, S AMLEI SR g HEMRTATIE R
i€

NTESIEMEBLHE, FAVGSHHF AN load_module () F¥E, WHREGFLEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, NzEkss 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:

o W sys.modules WAEFEFE & 24 PRI BEHNT G, ML A H CAAERBE.  (F N
importlib.reload () K IIEIEW LAE. ) WHRZL KR AFAET sys.modules H1, il
AR AP I A sys .modules.

o TEMBERPATHIABDZ 1T, B L2 RAFAET sys .modules Z A, ARG IR TCHREBIH S UMEK .

o ASRIMERNL, MBI ETIMAZ] sys.modules HRJELEL, HELI (BRI
BRI, FFTR BRI iz B 5 iy .

35 R W &: Y exec_module() B F X {H create_module() X F X B ¥ 5| k&
DeprecationWarning,

3.6 il 24 exec_module () B XMH create_module () KXEXIPEE| K ImportError,
3.10 JiR 5 f#i [l load_module () $5| % ImportWarning.

5.4.2 FiER

AL EALH] (B4 importlib APL import & import-from iBAJEH NER __import_ ()l
AN AR, AR iy 44 25 1) R SR — AN AR R T R 485 . Bltn, WRA spam H—ANT
Wi foo, MIYESFA spam. foo ZJ5, spam ¥FHA N4 SH N FHHE foo B, RABLEA W
N SRS

spam/
__init__ .py
foo.py

HH 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'>

iz BGE F 1) Python ZFR45E N, X HER W RES S NG, HE L EES ARG — N EARRE.
R — SR URARA sys.modules|['spam'] fll sys.modules|'spam.foo'] (FIUNHE ik
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
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S SR8 RS UL 0] PR RASHE S ARG AL Z (L3, 1 ANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

IR R UL B S AR AR X G i) __spec_ JRIERFAN A IF. A7 RABEEHLA B TEAN N 23 S Y

ModuleSpec,

3.4 WU

5.4.4 SAERMEHREY

AL AN 5] 2 AR R () KA U B R S A SRR R X SE w1, IF AR s A TR e i
S
__name___
__name__ JEPEUAIEI NI SERE R E AR AR T RTE 2 AR GE rh e — bR R
__loader___
__loader__ @YEPBR N AR GAL MBI I E g xR XEZERMTNA, A
ol AN I g L I EhEE, BIANSRBORIR S N #ds 1 & .

_ package_
B _package_ JEMEWE . HEUELA N —NF4F, HATPAY __name  HUHIEIRY
Ho MBI EE, B _ package  [HAWIZENH _ name  {H. MBHNZEE, XFT 5
R package WA FAFER, W T PRIV Z BN AL . HEFEE W S
PEP 366,

BB __name_ RN EALHOHE BT, MK E X PEP 366, TS
__spec__.parent HAMEME.

3.6 iU _ package_ il __spec_.parent HAMIFIMIE.
__spec__
__spec__ BB NAE S AR B 2 ARG R . X __spec_ B IE R 5L E FF R
VER T84 25 8 2 B 18] nds e n A . ME—MIBISMNE _main__, HHH) __spec_ & f Ly
JUTF & A None.
X _package__ KXW, __spec__.parent 24 HIERIERI,
3.4 BUHTINA.
3.6 it S 24 _ package_ KXW, __spec_ .parent &8 HAERIERII.

__path__
WERBTH R, (NS IEME I 2 m A 25 0) , WS SRR path_ J&@Mk. @
AR BTG, (AR __path_ EAFPHALANATLUORZS . W __path_ KR4S,
MIFEE BT E MR PR . A% __path_ 1F X 20T/ AE T X 4.

AR N ZEA __path__ J@M.
__file

_ cached_
__file  JER[PENT, WEREE, BURMEREMLAN TR SARG A AR HBA TR E X
AGCE _ file (BN B I E AR .
WREET __file |, MWW AFE _ cached_ JE¥E, FHEBUEMHRIFMALCES (FIn

TR SCHE) FREm S . BEE BRI SOR S CAFTE s IR AR T DATR] B ) B %A O 136 S
W& (W PEP 3147).
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PR file  WHBAIPARE _ cached_ . {HJE, WPHEMRANMAL, &, e
fifl __file_ F/sK _ cached_ . PRIANSR—ANIN#E 0T A GEAT N B E 2R 58 ST
2, APAhE A SR s 4 .

5.4.5 module.__path__

WRPEESC, WR—EREA __path_ JEME, El2t.

W __path_ JBHESTES A TAMRIGE N . TERANHNE, ERIEES sys.path HAA,
HITE S AMIE S fit— MR R A S . B2, __path_ @& sys.path ZEIHZRH.

__path__ AR TFAFER AR A A BT S, HE WA PURAES . AERT sys . path BRI [EAEE T
fH __path_, JfH sys.path_hooks (JW.'F30) &FE# I __path_ HIPEE#,

R __init_ .py CHFW AR E S MER __path_ @M, W HIX ZFE PEP 420 2 555 9y 44
R . BEE PEP 420 i95| A, 4 SR AUANFEFERMMNAE _path #EREKH
__init__.py XM SANGIS B A AMEIEMHLILE _ path_

5.4.6 &R repr

RRATEOL T, S iBBRER B — A nl Y repr, (HJ2 4] AR LRI @i E, AR i MUk A o
B S CHAE TSR G repr.

TR H A spec (__spec_ ), S AMLHPRF22IR B o A2 i repro A0SR AR B2k Il 3k A F spec, A
F SR AR i AP AT A R HIAE— A BRIA repro B2 module.__name_ , module.
__file_ PAJ¢module._ loader__ fEH repr kA, FHFHEA R IFE SR EIAE.

AT 2 B st 0 L
o AURBREAA __spec_ B, H AR E S WON AL repro A I Y JE # 4 "name”,

“loader”, “origin” #/”has_location” Z£%¢,
o WERBIRAA _ _file @M, XSWHIEREE repr —&B4)
o TR file  {HEA _ loader  HBUEA N None, NN ESH) repr 234 HAFERIH
repr fJ—R53 o
o XA, ANAE repr T __name__.
3.4 Jfi % loader .module_repr () CLFH, FANLHIEAE T AR UL R A2 U repr
AT W JEAEAS Python 3.3, MR AR E LT module_repr () ik, Ml AW L2 mist
W2 VR A R repr. (BIEVERIL AT M

3.10 iU 5 X} module_repr () WU H A STEZ M B __spec_ B2 FHAERR R
_ file_  ZHikH. module_repr () Bl FHFiESHE Python 3.12 dfs |-,

54.7 EZEFTHHEEY

1E Python M .pyc SUPFINERE ZA7 P2 1l B &SR H iy oy BWICHFTA M. BOA
THOLT, Python Ml TE I S5 AZAT SCI A BRAF IR ST S B A ESOS T BRI R/ N S — o AEIB AT
FARG A O A7 S ORATF B TR AN IR S ) T CRC  E X AT HA RRE

Python 03045 “E TG I” A7 3, BIORAAIE SCIE N A e A (B AN 2 HoooBds . AP i T
WA cpye CMF: R AR BUFIARR A AL X TR AT BT . pye SCF, Python 23 i SR A3 Y 5C
A4 55 S0 A (5 G2 A7 ST T B S A (B KT R M 2 G2 A7 5 o 0 R TR I A T 2 A S
Wi 2 R, Python 2 F BT A2 U B A — S HT kG A BU B TS A M A7 30k W T AR AR .pye X
1, HEHAAAT Python & BN E A7 SCIFE R WEH T A 1 . pye SR RCERAT A vl i i
—-check-hash-based-pycs JEIR K EZH .

35.(7 S S TR AY pye UM, FERCZ AT, Python WUSCHEEET IR BORH 2 7 B AT A
Rk
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5.5 BT HBENEHRS

TEZ HIE 242 ), Python i A JLAMBIA R JCk AR AL kA% . Hob 2 —J&path based finder (PathFinder), E
SR E—DAZF B JIRNimport path. FASHARI B8 E — M TR BB AE .

BT HAR AR A S AR I T A B P AR H SRR B RIS
TE A Ak R E ST BR AT R AR A H AR RS

BINIS I A H A R AR S & LB T SO R G A R e i g e S, AT AL B 22 Rk S 28 AL
Python i (. py (), Python #7555 (. pyc SCH) PARIEEEEE (10 . so UM FEARHEEH zipimport
WA SR, BRIABRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 2,

PR H AR T S R G AL . BT ARG ) URL. 5o e A i sl ol DA F 40 R i AT Ar] At 5
o

BT HARR A AR SR AL TSN RIS LA RS R E AT R AR S H B2 A, i, AERAR
MM 4 URL JEARYARA H , URA] DA S — D SC L HTTP 15 SFEM 45 LA RBRI 1. XA
F (ATRAIXEGE) 23R 8] —AS SRR R ik W path entry finder , VAT RPI—4>% [ IEIRR A M4
BRI A A o

TR EAS: AR B T &R B X —ARiE, Hliadmera path finder Mpath entry finder PRASAR1E:
KA AT, XPIFPSRAL AR AR AR AL, SRR, HAE S AR AR 7 Kzt
(HRBE)— SR BLCE TR A 22 2 . AR, THEERSER TS AR, 8
#fl sys.meta_path .

MEZT, B H E RGeS M E RO B TR kA K By, Sk b, APRFTEM
sys.meta_path BERET AN IR, HASH MRS HARGPIGERA .

5.5.1 BEFEEKS

path based finder 2 5T ERANNEE L parh entry “FAFHRAAEE (LB Python BLRAIE . ZHHARK H BT
TRER XM RG TR, (HENFALZRT L.

VER—RhoEs e dlds, parh based finder SCBL Y ESCHEIAR) £ind_spec () ¥, HEEEXIATFT
—LEREINE T, TR SR E R AN Mimport path ZEHEAIINEL -

B =/AS B Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache Jifffi
Mo BXRN __path__ BHEWSHEH . EOERME T H T E fl S APLHIR s 2.

sys.path @& —MEALBIHRFI A ROV E M FA SR EWIHEH PYTHONPATH MFEEASH AR £
Fh AR 22 NS BN B . sys . path £ H AR EM B IR SR G R H H 5% zip SCHRIHADL
AT REBHEAE “NIE” (B0 site BiB), Bl URL sk 8dis FEAr 45 . 7€ sys.path H HAEH
I)%?fv’f%%ﬂ?ﬁ?%; T A B R R B 0 2 . AT ER S H T B gt B v4 12 A B BN Ok
T -

path based finder J&—Fhmeta path finder, F IS AN H &SP ECiHidmE T IRAEREREEN
find_spec () F ¥R Bhimport path % . 4% W find_spec () £ A path 40, Eff&—1H
W T FAFER Y Rl b RN T S AR __path J@PE. W15 path 2404 None,
XFERERERNEA, KM sys.path.

ETBRENERBSERERERTNENZE, I B8 REVE &5 424 B X R fpath eniry
finder (PathEntryFinder), [H WX Fh#E/E T fEMRFE R IR (Bl W RSH stat () A I,
HTBENERMSER D EARG AL H MG B B L H AR XPNREFAE sys.
path_importer_cache R UILANE, (HIXABAF I PRAFHLIT) &2 R 2 X G M AR AL BR Fimporter %
%) WX, XHREEpath entry S E Wpath entry finder WIEFETAE R PR EHIT . H P AREST
}ég ?ﬂﬂﬂM sys.path_importer_cache BIRZE(FHH , PABRMGIET BN A RAFFIRIITIERE

IRBARF A A FET AT, BTN ERRSIEN sys.path_hooks FRYEANAPHN G, Xt
WHIRP AR R AT MHHSWE S8, WERRNEEAH . B TRAX SRR

SYE R, A HELE sys.path_importer_cache H#kF| imp.NullImporter HISEfil, HISCRER LAY i 1 ]
None . 112 W, portingpythoncode .
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W] APHES 12 4% H Wpath entry finder, Bi25| % ImportError. T EAMERLSHEH ImportError 3k
TR T IR B Spath entry ¥R R path entry finder, 1% 54 W ZW& -k dtfrimport path (548,
BT LI R AP R BT ER AT S TR RN GRS B o (Fan] DA U RS
i 4ats UTF-8 sk e gt ), R4 T B s 24k, BMN1%5] K ImportError,

I sys.path_hooks ECLE R AG R [l path entry finder, WIETF AR EF LS find_spec () JF
VRHAE sys.path_importer_cache FIfEA None (FE/R ISR 5 H A N I #%) H1& ] None,
R tmeta path finder FoEFREZALH

IR sys.path_hooks FHEApath entry hook ] & XS W& [EME & —A path entry finder, WPAR
W ) B R K — B RS UL, AR MBS B i A

YEi TAEHSE - B — N2 EZAFBEER - AT sys.path P HMAHKA ARF. HE, W
REIYH TAEHSEAAE, M sys.path_importer_cache TASLEHULMME. HIK, B
Pt % S 1] TAE H R EH A T2 E K. £ =, B sys.path_importer_cache Fifii H It
importlib.machinery.PathFinder.find_spec () iR B H AR 2P 24 ml TA/EH = dE
.

5.5.2 BRIEFZEHEHKEHN

RT CEBEIRCHIRR F A, Woh T 44 S AR AL R A, AR A H AR AR e I
find_spec () ¥

find_spec () HZMWNSH, LG ARSI ERIRE X TR, AL (ATEER)) HAR#iE, £ind_spec ()
IR MSEH ) 52 AT B RS DL o XSRS TR B3 gy G (A —BI5h).

HNT T S AL AR R % R B R — A iy & [Elportion, B% 1R S H & KR A 2
*R”submodule_search_locations” % A —ANME & 1Z 4 BIF 2

3.4 R4 find_spec () BT find_loader () Ml find_module (), FEWNENELCFH, HS
1E £ind_spec () K& P .

BRI B AR A H AL R4S 1T BE 2 LR A B 57 I P Y — DT BCA S £ind_spec () o APRFFI)
JaAAE, XN aPdEZ. Hid, WRAERHERHERSG LEH T find_spec (), XMW
PR s S

find_loader () % —1&8, MES AMBRKGEERESLF. find_loader () i&[H—/ 2 JL4,
AP B — IR A 11 5 2 v 44 25 [l portion

AT G HRAEHAME AL, F 2 BE4H RS0 R T oA AR L E s
find_module () . (HREBEEZHELS find_module () FEMIHHLANSWH path 35 (B
IR R E Sk B XA TR TR R 4 R E )

IR A HELAN find_module () FECFHFH, BENEN RIS B B AR N6y 45 23 8 e L0
e WM £ind_loader () fll find_module () [FBAFET ML H AT, ARG LS ZH
H find_loader () MAEE find_module ().

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

5.6 BHiirESARSE

BB S ARG S FEVLHE RSB sys .meta_path BERVAAZ, | FFHSEEEN A Ut
(RN

— AN AT I 7 AR U AR T TR A I AT R TS S W DT SN R GE I H A AP, IR 4 B 4 N B Y
__import_ () PELATRERLAE 1. XPhECIG A DATERERZ G Fazs i, RIDRAE RSB g i s &
NG ERPR

APPSR (A TeB e EA— T ASLER (A2 e IR HEF A RS ), Kl Hi%

M find_spec () 3|k ModuleNotFoundError JMIFiR A None ¥R T . REGEFRICHAEEZR
N MgREE, G|k RE W o B2 R
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5.7 BHEMEA

XA RIS . — DA T FR N S AN BIEIT G . IS 2 HI 285 2R X Y i
W EFERHN A, PRS2 RN RS E . B, SE AT REi:

package/

__init_ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init_ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/_ _init_ .py ¥, A FSAERRERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

Yt P AR PAME A import <> B from <> import <> ¥k, (HAIXTSANLRRM S —FIE; H
PR D PR A T

’import XXX .YYY.ZZZ

B2t xxx . vyy. 222 fER AT A, {H.moduleY A — AR F#RIEA.

5.8 X _main__ HJ45%EIN

Xt Python M ARGEANE __main_ BiBGZ—MEFIRIGOL. IRUME S —% WA, __main_ BBk
SEAERERS RS BRI BRI, 5 sys Rl builtins RIEM. HE, SIWEARRE, EIHFAEHEIH
PN ERR . KRN __main_ BT HAY T SCROBT AL A T ARORE s BT FAT AT IR A A A 0T

5.8.1 __main__._ spec__

MY __main_ BAIIAILITT, __main__._ spec_ SPUIREAMVHEGZ None.

24 Python [fffill —m BEBHBNM, __spec_ SPBMAHNALRBA W BIAAE N, __spec_ BAHE
—main_ BHAERPATEAH, zip XAFEE sys . path & H Wil I gIE T,

18 AW _main_.__spec_ &t None, BN THI _main_ mARALH S
BRI 7

o RXHEBPIR

o —ci#IH

o M stdin 1247

o HHMPERD B FARD SCABEAT

TEERAERG— 0L _main_ . spec_ FUEJ None, BPAESCIEMEIAR BT AV A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.
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BEFFAMERAE __main_ XY F—AARABIHE __main_ . spec_ HMINVHIBIER, EA]
TS TR e, XRbTATSSE: ] if __name_ == "__main_ ": fRIRAIHIN
PPN AP R FE  main_ Ay %3 A1 000 ) 5 AT

5.9 &E 3k

FALH A Python A4 2 ) 2 4 B & A TARKINAE L. JEARAY AL ULI] SR AT A RY, (HAEIR S %
SR Z JEVFZ AR E B

JRUGHY sys .meta_path HUKULHIIL PEP 302, JSEERIY LI UL PEP 420,

PEP 420 4 Python 3.3 B| A T4 % % i &, PEP 420 £ 5| A T find loader () i fFH
find_module () BJFEEL.

PEP 366 ik T HER) __package_ J&Mk, HTHERBHAY AR FA

PEP 328 5] A T 46X F R XA A, HHIRPEH T __name_ 5 X, % H PEP 366 °f) __package__
I ek i Pu

PEP 338 5 S 1 RN A AT -

PEP 451 £ spec X PN T X HE MR G AMRERER . BRI RER R TTHER AL I A
B X LRl R VF 7 ARG A — 28 APT S A R AR A 2 i — S8 vk

[Ef#
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

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

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

SCLELR R AR THREE BT (BN, PRI % BT /8 HEE) . R AE SCEATA
ST .

6.2 &%

IR FRFR I RREAEOTR . @ AR TSR T EE. AR S . i S e S e
AL ATETETR BRSO T TR aIE

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 FAR AT BT 0 AOAH A0 . QSRS 1)
SRR (T 255 NFAF), PTRE AR HARSCEUE WT . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SZRFFAFHRAIT T FHIE, DA URREC 7 7 I A

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 AT 55107 257 2 FECL, IS WA A S RICIR B3k .

(K

6.24 JIxR. KRESFHANETR

WTHEIIF . asFM, Python JEET 40 “SUR” WK, KA APTFIEA:
o iR R MBI AR N
o R — ALRER AR SR, Bl 5 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]

AL AR AR I R DA for THIAREANSIH LA~ for B 1 £ TA]. FEXFPE
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
PRIBRES H RS IRI A AR A & g B OMNZ IR .

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
REMVERE. 520 for TRIDASIRAM for F/a) AR TR BEA (N BEAESNZVE S Pl ok AH
HEATA] BEHO T M ZE M AR R P SR, I [x*y for x in range(10) for y in

range (x, x+10)1,

AT HRRES SR AR S N RAEMP AR, ERIREEHEHNE IR yield fl yield
from FiEF,

M Python 3.6 JT1f, FEasync def HRELHF W LAFEH async for F4)3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 LB AEFT S R B ML for 8 async for ¥4), WAIREE S
HHMY) for B async for FA), MHJREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFRH 7 F EF X ST VEHEHATE ITERMEREL. 7375 S 7 PEP
530,

3.6 BUHTIMA: 5IA T 58S,
3.8 A yield fil yield from fERRFIREMIMERIEHCHEEH .

6.2.5 KRB
SRR eI i SRR ] e 2 Rk R 51

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

PR ER PRI G, Nl — R FR s — MR ORIEE . UM dE 570
i— 2RI, HotR 2N EBHYPOREILBFRATN FNR . S ft— T, ks
MR A S R TR AT

6.2.6 E88R

P B AR SR, 57 B R iy OBIHE T304 5 570 1 SR

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

EERARRT AR L ENR, HAREES— RIS MES AR E . AffthiE s
aRRr— R SFRAN, HOURANEZAPOREFMAZIEGX R YRS, £H52R
Pt S A A R T R A T 22

ZHEAANREN (3 RMES T E AR
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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_list = 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 BOBT A PR3] T R, )y PEP 448 $2H .

FUE S G RMEGHE XA AR, EFEAR S RIPARIEX, J5ma_EhrfEr for” FIvif”
TA). BHESAPIATRE, MRS RN ICR SN A U O AGHT 7 4.

o BRI A IR CANTEZ BT AT /& X R 228 4 —35 P, (BRYUDR, SERYSRALYIZ 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

3.8 Jift S 4#: 1k Python 3.8 Z iy 7 IitE S, IFBCA E AP AE IR ENT . £ CPython 1, fH %
SETHRPORIE. MR PEP 572 (953, M 3.8 JFih, S TEPORE.

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
REURME. 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 flyield from
WA R R0 asyne for Fhysianait ik, WHh F4 4 KB RE K. bk
KR E A RS, WNRET R E RS (S5 2 K25,
3.6 HUHTIA: SIAT S A s ik
3.7 WUHUAE: 75 Python 3.7 21, RbH MRS AlEfEasync des tAIFRIEL. AL 37 T, (BT
HICHR AT PAGE ] S 20 2R it ek

38 RS yield Ml yield from #ERSIRE MIERI P OHEA .
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6.2.9 yield Fxzt

yield_atom
yield_expression

yield ik A E L generator PRELE  asynchronous generator pR LN 74 F 3| R it 2 BB AE o6 508 Sk N R i
o ZE—RBURNE yield Rk XA R ECE — MR R, HE—asyne def BEH
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

T BT AN2E S s, yield FakasUNgE SR E N TS0 Bl S U A st as 8 X )
W SR IR — 54

3.8 JR A A (1S B U A A ek ) B BV s () yield 365K,

T XA A R AR, AP R R BSSE T E AE E —TTH ERRN A .
WA AR R R R B, BRI AR AR AR RS o ARG 3K A AR A RS R AR A
1To PATHRBRSAEX AN E AR TN BRI B iR X8, BRI PATRISE 1 yield Rk, FEiX
TR R, M4 R expression_list [fH, B WIR expression_list
B W [B] None., X LTI, Wi ulirg B SIS g ok, A 81024 migp
E. TEASHRER . SRR AT AT S A PR 25 . 2S5 a3 AR R 0 AN VAR AT I, XA ER B
HE TS yield Fik X @ — N IMNRE M IE ML & —FE. KB 25 yield Fik X E B TR E AT
P . WREH_ _next_ () GEHREM for 8 next () WEKED WZER A None, fEHAh
BT, WREHsend (), WEERER LR Z I ERE,

T Ik S AR R bR A S R AR E AR BT yield 23Kk, ENTHAZMNADS, I HENNHIFTT Ak
HlL. ME—RK R4 A R BN BEFE RITE ETE yield J5A2 MR AR SE AT s TR R R B 2 AR 1Y
WHE .

TEtry G5O B AR A yield FRakXo WA ERAE (K5 TR 2 80 a3 =] 10
%;?ZW?&%‘WET}L??, P A AL R close () Jrik. close A VAR H R finally
AT

i yield from <expr> B, Frigfbi)Rik= b — Ml kA 5. SRR EA S =4
MIE 290 B A7 B 25 Y Rl AR A B & . ATl it send () A% AWIE A ZATAT @ 3 chrow ()
A EWMRAE YN T EN LS T RERLS. MWRAEXMIGEI, IBasend() F5]K
AttributeError 8 TypeError, [fijthrow () ¥F3rBI5] % TG AR RE .

YR EEAEG ST, #7541 stopTteration SR value JEIES TN yield FikAE. EWLA
1E5| % stopIteration W RAMBLE, WA PATE AR — M E A FaBE (Gl T4
SR M) -

3.3 JRESE: il yield from <expr> PAZAGLIMHIML &1 xr.
2 yield FIX IR METR A MG E—FR A, S5 TT LA .
hsH:
PEP 255 - WS R es £ Python H AL ARl v ie Id iEAIHIFE L.
PEP 342 - il B pR A5 SO b R 35/ E i AP ARSI, AT AR AR AR o
PEP 380 - ZHCA TEIKES MG BIA vield from iBIAMIRIL, AT BEHIZCL 726 as.
PEP 525 - 5p3B /RS Gl 8 PR s AU A SR I REXT PEP 492 BEATH A $2 1L
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4 i ER- A BRI E

RAST/NTEE T AR AR A Tk . BT T2 i AL s eR B AT
TEEEAE A i C ZAE AT IR A MEA 7 i & 51 % valueError 5.

generator.__next__ ()
FEIE— A AR SR AT EUR A EIRIAT yield B A0 EIRE AT, 24— A2 A R Eloi
if next_ () JFEWKEIATRE, METH yield FikX B2 PUE A None., [fifFAZHATEI T —
A yield ik, XBPA ARG HIREER, M expression_list WHSBEREIZ  next ()
FIE T R SR A A —MESR H, W5 % StopIteration JFH.

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

generator.send (value)
WRAZ AT 10 A RS R R IEY —ME. value ZHUCRR R 24 HT yield £ARILER. send ()
T35 2 3R 0] AR A B A R — AN, BOE R A g B A TR —AME R W & 5] K
stopIteration, Xiififsend () RJFBNEWMARN, EXH LA None MM SH, FHX
IPSA AT AR yield ikt

generator.throw (value)

generator.throw(gpeLxuMeLNUa%w%]])
A AR OB | A— A IR %A s R BT AR BT —AMEL. AR AR s e 7 2
NMERE, WG] % StopTteration S, AR MU RO A HRME AR 2, B2
IR T R, WiZRE W EREE R IT .

TEMBR RS ST . HR R AR LB, BT raise RETFHIT

E2 R T AR, SRR R4 JraX, BERSR H IHRCAR Python BB . type ZHL —A 57
W2, 1 value A B WERARSRSE value, WIXRFRF type PR RAREL— 5L, 2R
PEBET traceback, ERFPLRERFH L, HWETIAHTE value TR __traceback__ JEIEH
2R
generator.close ()

TEA AR RS AL B S | & GeneratorExit. WUR/EMGMMEESIERIEL . B4 XM, 5§
HHIK T GeneratorExit (T ARHMHKRH), AT RMIIFRIEIHIAM T5 o A4 ige =4 17—
{E, WAF51% RuntimeError, WIRAEMERT & TALMIHALR R, EROUERERATHN I, IRAE
a2 TR E AL R IRy G R T W c Lose () FEALMUEATE.

et
XM RAGI T, R T AR s R AT

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

>>> generator = echo (1)

>>> print (next (generator))

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

>>> print (next (generator))

None

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

2

Ch o gksr)
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(R L —5)

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

TypeError ('spam',)

>>> generator.close ()

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

XF yield from Mfil7, ZH. “Python A fH2HAE4L” i pep-380.

1E— A asyne def & CHY R BB 7 ¥ 0 B B0 yield 335 5K & 9 — 45 15 % o8 B0E SO —

A~asynchronous generator FR%EY .

YA R N R B I, B R [l R S A AR R AR . IO AR SR 1R
2R AR R AT . b AR AR R SR R BN AE R B asyne for iR, RMUUTHEfor 1R
A AR AR X AR

P FA T2 24 AR 0 R 2R [Flawaitable 3§52, PATSTES RERRNES . 2R, AT AR
BIfESE—> yield #ih:0, AR ESFHRER, I’ expression_list PHRBIGERPRIEE. 5
R AR, HEREWRE A RIS S AR, ORI RS RIS E . FRTREN . ERR(E AR DA
FATAT] S A PRAPIRTS o Y4 PATHE S5 A0 AR s 1 YRR B R — N4 G IR, 122 BRCRT PAM JEOIR
SRS IAT, B0 yield Fik X2 —NIMBIEH . KR T2 )5 yield b =N (E R T T
IR WERMH__anext_ () MZ5RAN None., FHWHE, WRM Hasend (), ME5HF24H
TN

MR AT WA Hbreak. WHBESHEIGY, S HMFHEMEHERY, A mRaS0 5455
RAGKE 2B TH AT RES | A s ol i) 2 A B R SO i R SCAE & - W AE TR v AT 45 1 A6 i il 30
25, BURTE S A B RS 1 8 s PG EE S PRI R] o o T B 1R R O, U a2
Wil aclose () ok BaH 2P0 5540 A BUAS DA S5 A s I B 2 FAE R ER TR 0 A B

e A AR R, yield FhX VP ITE € ry S5MIAEMTALE . (HZ, QR F2b A A e ok
Zgh (TSGR R B E R L) Z BRI, W try 858 ) yield ik ] 58 520
R final ly FRMATR . FERROLN, BB TIZ 520 4 A 0 F G BT 55 U8 B s R 1 9 A
%ﬁ?;éﬁi%%-i%ﬁ%%%acl ose () FEHBITHnR RS, A ARVHEMHEGER finally 4
& AAT

AT e IEIA L LE T PATIR ZAL AT, SEIEIRN 245 L —A> 448 BREL, B — b
RESH KR aclose () HWATZIME. XA 428 BR]PLEL T sys.set_asyncgen_hooks ()
M. HEUEERE, TP A R E R R R AT MY 448 B AVEER LRI . ARk %45 %
TN ZZ R BIE BB AR Lib/asyncio/base_events.py i H ) asyncio.Loop.shutdown_asyncgens 5K
.

yield from <expr> FERFUNIRAE T A i ok Kb O 251 S Bk s .

SETEPR-ERBAHE
A T/INT A T 5 A A S A T3 ENTRI B T L s s B A7

coroutine agen.__anext__ ()
R —ANATEERRRT R, EARB TN 2T IR I T %57 A s soe M IR IIATH) yield SiksX 07 B
HEPFT. D= MEREGEE  anext () JPEWREATIG, HETHY yield 2k ik ]
(A E R 5 B R BUE N None, BXEIEATHPRFARSEIATH] T —A> yield Tk, % yield Fik=m
expression_list WAL RTEMIYIMENT| K1Y StopIteration i fE. MR A AR
‘i%f{rj;i?}%/]\@?ﬁigﬁ, WRZ AT SE FERTRAF5] K& StopAsyncIteration R, Rk
BT 58 e

IR R asyne for MR .

coroutine agen.asend (value)
RE—NATERENTS, BRSBTS IRE %R A s T, SENER send () TE—FE, Bt
Trkey CRIR” —MEG TP AR R, H value ZE 2 R 24 1] yield Fk W GIRIE . asend ()
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T AR [0 ) AT S5 R e G AR 1 2B g e B W R —AME, HAE Mg | &) stopIteration, oi#
GRS A A A P AE T MELR B W5 & StopAsyncIteration., M flasend () KH
B A AR, BEOAPA None fE R ZEL, RRIX B A A AR yield FikX .

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, tmceback] ] )
REl—ATTERERT S, BEREF PN ALE T K type BB FHE, IR BHZAE S R 5L
B —AME, HAE ARG KM StopTteration . R FPA MR EA 4T —ME
OB, PR IR AT SRR 51 A stopAsyncTteration b, AISRAE s R B IR 1L A
FISE, BEIET H— "R, WA S R THHZ T B S B A T SR R i & .

coroutine agen.aclose ()
L[] — AT R, T A PRSI 1] 54 S B AR A (B A1 GeneratorExit,
W% S AR R BOE IR . RPAIELE| & GeneratorExit (HH T RMIRZFH) MR A )
AR 4K 5] & StopIteration T . J5 20 FH 345 A48 AR T AR 0] i AT 4] H Ath vT 45 15 X
FFF5| K StopAsyncIteration . WERFAA WA T —ME, ZAEFRNE25IK
RuntimeError, HIH LA WMASE | KATMTHABFH , B aWALIRA TSR 2T . RS
BRSO AR T FEsSERE B NESEHaclose () FFREl— AN MUTAT 1) ] 21042 .

6.3 [R%Y

JRBACR ARG 5 H iR R IR BN AT
primary = atom | attributeref | subscription | slicing | call

6.3.1 Ei51H
JEAES RIS T A — R A~ 4 R 2

attributeref = primary "." identifier

BRI AORAE A — A SRR IET | BRI X5 . RO GRS B S T . SN R SRk
ALMEERRIRAF AR JE . XA R R L getattr_ () AKRHE L. HRXAE
PEARH, W5 % AttributeError S, HMETE, B A0 RAGABUAE SAARIHZNT K E .
Xt [ — S 5 | R 22 UORAE T RE R AR RS 52

A7 25 5 IS IPAT I BCRA R R 2 MR AR P oo R . A2 2 % PATHERE
3H 453K [W]—4 GenericAlias %42 .

subscription = primary "[" expression_list "]"

MG, AERERRI X B AN 238 X0 Rt A >R AE

B WA 2 PT E SR AN — A R AE X & — AR R T O R B e L getitem ()
M__class_getitem () S{HPZ —RZFFMBUEEIE. MR BIPHIEUNT, Fik X5 £ M RIE LS
Pt 4 A EIOTE P B —A XTAEMIF P __class_getitem  TiiAs _ getitem  WHEZ
MAT, TS class_getitem__ 5 __ getitem__,

MR FRATNFOE 20— MNES, BRI E G ZRAX R ITHEFEH N tuple, EHALR I
T, Rk YRR A A F M — B A
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XFNENR, AMFRBEXTG SRRl getitem () HATHBURLE:

Lo BRI QPR AE— A mapping, WFIKXINFMARAEA— D LAZBGH A A EEOGEN SR, 1
TR SAEMRS e OB PG L {EL . A BRI ZRA— B 72 dict 3K

2. 7. WRIRERLE A sequence, WIFIEX I RAFRIE A —A int H—A> slice (W FTHAI/NTT
FTitiei). WEFFIEE B T35 str, 1ist Al tuple &3,

ERTEERNIERTE R 7) iR BN RE SRR A&k At WEFIERIE TEd ARG 5L
PR ERME N RG |50 __getitem () Jrik, HICEBEYL, x[-1] RFEER x BiR)a—0. 45

(HDZ R — A/ INF 5 4% B A AR OB, B E SRS [ 5 M4 H (NEFEITTED . |
?;ﬁﬁig{l?%mﬁmiﬁﬁﬂa‘%% __getitem_ () F¥EH, M EE M LR TR 2R

FRER—EIRIFS], P Rule 54, PRI R — R R BRI R K o — DA
HFAFER

6.3.3 Y1

VIR RERFIIN S (FareE. JCAESE) kB EA T NI, ) R v 8l AE 22 15 20 A S AE
sidel BRI HR. VIR ARET:

slicing = primary "[" slice_list "]"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride = expression

BRAR 4 1S UANE AR AEAE — B ARERIREAS R AR P ARt BRI R 512, DA il s
PR AT AR AT o O TANEARETE A 2%, el SCRF BT DL AR o O Se 1 i U A
KBRS (VI SRR & IERRR UL 58 T UL ol) -

VR BT AR prid o JeAd 3 — ARG T T U5 9 R s A S AT R B (5 il il A B
__getitem__ () Jrik). WRDIA RO E R D—AET, W — 08U )7 Dk od; 40
W, IR BN T e . )R AN — ks, MR 2 % ka0 — NIRRT ARy %%
e —AIAMER (SWirk R A RR L 1), G start, stop fll step BRI HINFE
BAFEE BT ERMPRAE, A FRA R None R

6.3.4 FH
FIr VR 2 B T RE A ZS 1 — A8 2 2 SR PAT— A RITRHIR G (Bl function):

call = primary " (" [argument_list [","] | comprehension]
argument_list = positional_arguments ["," starred_and_keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_ arguments = positional_item ("," positional_item)*
positional_item = assignment_expression | "*" expression
starred_and_keywords = ("*" expression | keyword_ item)

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

("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression
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— NI TE (N 5 B 5 S AU N _E I 5 T A B Wi S

PEIE R BRAE ) — TR S (P SO eR gL, DB REL, WEXTRE T, A%, Kb
FEASATATEA __call () FIEMIRSREETHIINS) . A S8R E 28 H Bk (6 .
S5 X8 & T T RIE W parameter 53 A)H

WRAAE R TSR, ENSulid TR BB H. H5E, MBS R AE R
PIF . WA N AMCESH, WA BT N AZ0. KRG, ST TS, AR
R FXT I 25 B (ANARARIRAT 5 55— IE NS RO A ] W 36— A2, ARIEIEHE ) o SRS r
EHUHTE, WR5I%K TypeError BH. B, HSUEMAZSMHFTET (BRI None d2
BOEAEL) o M SHUAEBISE R, W ORIEE 2 (R R H eRUE SO R AR . (R
HE XHBHOMMER SO I, SRS I I A S VRO, R 28 R
SE AR 25 LS BB R TR BT 36 525 XA DLl 5 I 25 G o ) AR AT AT — R IE e 25 (L 380A 95 E O,
W51 % TypeError . MMKIE, CHFEEMMIIR2PHE NS ES %K.

CPython FrfEANGN: FLLesC Bl nl RESR (LA BB HA A ARH N E R AL, B E A THE SO 3 & T
“nd”, NEAREAR T IE RIS EL. £ CPython ;DA C 45/} PyArg_ParseTuple () X
ST S R0 R RS DL T X A 2

IR ER BRI (BB, BT % TypeError B8, WIA—EXSHMEM T
*identifier AIWE; FEMANILF, HIFXBEHHS MIA T EAMESEICA (WA SR
(RSO Ny AT

WRATAT AR F B HA 52 N IEX SRS R, F&51 % TypeError B, BAEF — M IEXSH
il 7 **identifier Mk, RIEXASHHEZ - MIE T 2R XBFZSHW FI (6 XET7EN
M SEEE N SN AME) , WREAZRXETFSEN—4 Ghr) =74,

WERRBOR P EL T *expression fJ¥k, expression WhUR{E N —Aiterable, K H% TS
TR SWCUERBIMIMI BESE. T £(x1, x2, *y, x3, x4) WA, WHE yRIEH—DFH vl
o M, W BN T— AN E M4 AL EBE x], x2, y1, ...y yM, x3, x4 T
DA — AN G SR 2 E AR *expression MBI T B RBFSR 2 5, HESHEXBTSH
(PAKATAT **expression B4 - W) ZATgiabEE, [t

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

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

T [F] A FH A R s S i SR *expression AREHFAE L, FILSEPR X FERRE A 2 KA .
WARRE A P T **expression, N expression MR N —"Amapping, HNELSUIER
BOMNY KBTS MR- MESS5 A EAEEETMILE GEd 208728, gl —
AMEE), W£5|k TypeError 3.

Liffi ] **expression W}, ZBLEFH AR MRS FAFER o B RN ER ORI A S RS
S ) 38 T s P RE R 5B — AN IERE S . B A TR ZUE Python F31H4F (B4 "max-temp °F"
2, (HEAEES A S B AT AT IE S E S A VTEL ) o R BE X R 5 AN 1E T SR DR L 0
o IS E, SENIREAILIES, 45K TypeError 2.

ffif] *identifier Bf **identifier ANEMIERSECRRERHVENL B S80S (18 X PS54 R
3.5 MR s B AR AR E RN < A o PR, (CESEOTRRIRAE v ERXTRRE () 25, Wik
B SR REIRAE TR (¢ %) 2 5. i PEP 448 &AL .

ARG & T SE, BB RSAHIREE, REMEHATAE N None. & [MM{E 87 BT AT FH x4
L iy

70 Chapter 6. Fikx,



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

The Python Language Reference, (I 3.10.16

JPE s SCoRE: R AU RS BIIT, I A SRR RIS —(F 2R IE e S
%B;E@UEE?E%&; FHRAIR S W, 3 X2 & A AABDHAT recurn iR, HHARE S E0R
R [m{E

BRI Tk BARGRUOBTREAS s A X N E R BN 7 ¥R 42 W, built-in-funcs.,
PR RIS — D H LBl

Rl iik: VMM R A SCRE R AS RO RS AN SEIERZ I %3615
IR BHL
PRl ZRMAE LA __call () Ik AFMBCRAESEMN TN,

6.4 await FKixxX

Hif coroutine AT LA RF— Tawaitable 34 . R BeAEcoroutine function NEBH .

await_expr = "await" primary

3.5 WUHT A

6.5 FIEHFT

FIs B E WAE A M) — iz BT B (A0 SRR A I A MW — oz EAF . Apvkan
T

power = (await_expr | primary) ["**" u_expr]
I, AE— AN S-S 0 R AT B H s B P A0, BB 2R (XN BRI B RS
HRAIT )« —1%2 BiRH -1

FABFAT S AP SEOR I N E pow O sBCRA M MGTE S R0 A S Ha T on 2800 s
SERRATITIZH . BIES S IHBOMIAZA, SRS ISR

X int KAV EAERL, SR HA SEAEEORFE AR, BRARSE —ASEON 0BG TR, Brf
SRS float EAUFF-H ) float RAAYLEARL. BN, 10**2 &[] 100, 1 10**-2 k][9] 0.01,

XF 0.0 ¥ MBUERIZE Y 53 ZeroDivisionError. X AEEHAT BRI R ] complex %)
fH. (FERAMAPIXK5] % valueError.,)

BB ST R __pow__ () TrikR B E X

6.6 —TEATIEH

A BRI Lz 3 B A R [ 4 ek

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

—ICh - (B A& AR TSRO0 E; s il neg () FRIRITERERK.
—ICHY + (E{E) iR SR HB P 24 s finlilid __pos__ () FRFATrRORE K.

—JCH) ~ (BUR) BT AN S BOR BUL. x BB E O — (x+1) o B BAE T35
fHEHT __invert_ () $EFEEE S,
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TEFTA =ML T, MRSHHRBARIER, $51K TypeError FH.

6.7 ZHRBREHE

“IOUEARIBFAT R GRS, W R R AT B TR E Y TR R RS TEAT A
SVREPIANSESON, — MERTIREELBEA, H—MEH T IERLZE A

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

BELF * Of) Fri i HSH . DS HEEE LA, 805 — S5 AU B0 7 — A%
BLSURFA . FEF—FMEOLT, PINECER B A R 2R BR G T . FE G —FPE LT, TP
I ER ; EEFE AR RS E .

BRI mul_ () Al __rmul_ () HERAE X

BHELT @ (at) W H 2 M TH . %AH NE Python 2881 SLH LIz BAT

3.5 BGHTIA.

R/ (B M /7 CERR) i SRR . NS B e A R 2R 8. B0 B2 i
—A float i, FEHRHBE BRI ZE R TR BRI S5 A e i floor sREHITERRIEMZE R . BRAE
MizB¥ 5| % zeroDivisionError JH .

BCAEAT AT FARIRIY) __truediv_ () Ml __floordiv__ () H¥EKHE L.

BEAF % (B 4 B — DS EERAE S RE. N EES R et o R 2R A, 555
BT K zeroDivisionError B . SEOTLUCNER S, B0 3.14%0.7 %F 0.34 (A2l 3.14
ST 4%0.7 + 0.34), BUBBEAFEERMIEAE R S8 A ERES B (B0 hE) s R4 E—
TEINFER A BRI A XHE

B SRR ES A TSR x == (x//y)*y + (x%y) . FWAMEG-SEH AT @ Py S
PR divmod () ERIBEFT: divmod (x, y) == (x//y, x%Y) s

B T PITHEIE R, BEA s B EAER R EEH TP TIHR FA RS (RIEE) « T4
SR % AR A R I A 2 L Python JZ22:2% [ old-string-formatting — 5 .

P A E T R __mod_ () FEEHE L.

Bz EAF, BLUZBEAFH divmod () BRECKEE X TEE. WA LEWPAHH abs () RECRHEE
LSS PEIEY

BHAF + (addition) Ky HSEOW R, PSS E e O AE RS, BCE A AR R ZRBLW P8 . FERT—
FREOLR , I ECAR B O R R BN SN . TR — M OLS , R TP S B ERAE

WIE SR ARRRY __add_ () I __radd__ () FERHEE L.

BELF - (80 BB SN2 . NS ECR enldb i hAE R 288,

BB AT FHARIRIY _ sub_ () FESEEE Y.

U B4k abs (x%y) < abs (y) FERCETUNE, EXTFAMNE, HT&ARGTE, HIEE LR hE. B, Bkt
A V-6 LI Python 7 55408 —A IEEE 754 XURSEESU(E, R T -1e-100 % 1e100 HAY 1e100 HREIMIE R, HHHEARKZ
-1e-100 + 1e100, XFEHMH LIEHS5F 12100, HE math. fmod () REIMEERMESHAE 56— NSEHFEIMIE AL, Kt
TEX AL TR ] —1e-100, ity =58 BT BRI o

2R x WS IFAER R T y IR, Wl T AWML </ /y WL (x-x3y) //y Ko FEXMIESL T, Python £k [l j5—
AEER, PAELREES divmod (x,y) [0] * v + x % vy REHR <.
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6.8 BLEH
B RLESEI ISR TR AR

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

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

6.9 —fiEzE
SRR % AR AR S

and_expr
XOY_expr

shift_expr | and expr "&" shift_expr
and_expr | xor_expr """ and_expr

or_expr
& B HAF N B HIATH AL AND, S5 e s 2 — AN EHE T __and__ () X
__rand__ () FRRIVER HE XS
N IBEFFEX B HEI T XOR (5 OR), SEhiHl AR el & Hh 2 — BT __xor__ ()
m_ rxor_ () FREEAEM A E SOTH.
| B EAF LR ESEITHENL (BF) OR, SEIH R E 2 — WU ER T __or__ () 1§
__ror__ () FEERTEN A E SN S .

xor_expr | or_expr "|" xor_expr

6.10 LLEIEH

5 CR[A, Python H Ay WEGE RIS, ARTAEATIAR . BAkHsH. 7—5 CAFZ 4
1ET a < b < c EFERFB NS GER AL N AR

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

RGEE ST B R True 8 False. HE XN & it ik 0 BRIR M JEA/R(E. FESLEOL T Python
FHE/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy HgoRE—K (HLE
BREETY x < v {ENERE 2 #FASHERIE) .

IEP PR ZIXFE: W a, b, ¢, ..., y, 2 HFIEA opl, op2, ..., opN HIEIZHSF, W a opl b op2 c
... v opN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

W a opl b op2 ¢ NEWRETE a fl ¢ Z[HFATEMTILE, HIt, Wx < v > z XFFNEERT
EEER (BRMWITFAKTE ).
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6.10.1 {ELL3K

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

AR a5 XA —mO U REA RV AE (B REBRARRS) . XS {ETE Python Hojg— A4k
SR B, XESAEH B — TR, H., XGEFEAZOR AR E N E T, f
W AR B A NS o RS FAT LI T MR E R IEAR S . AT RAA R i il S BT
G LU A e E ST X G fE

HI T I R E object 1Y (BHEEUEE) TR, ENIHM object KT BUAR BT . KA
LB SR g e kBl 1t O SREHCHIEAT N, RIS IA A4,

AN — B (== F1 ' =) ZETXWLORIRE . B, HAAMHEAR RS 0S8 —SohE bR 45 50 M
4 HAARFEARRS S — S0 LSS o A% . BLE X RN T N SR 7 S g X 50 1% 2
AR Bl x is y BEWRE x == y).

PP (<, >, <= Hl >=) BUABA R WPRZIIIR 251K TypeError. HUEXMERINT A JE A
Fe it /05— B B 18] s (L

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o WNEEUEZET (typesnumeric) DA S FRHEEZET fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
How ek MR E . A — DR B RS T EAFTH A S 20000, R x =

float ('"NaN'") M 3 < x,x < 3 Ml x == x ¥WHERE, Mx = x WHEME. W7 HE5EME
IEEE 754 FRifERT .

« None fll Not Implemented #R@ BN R . PEP 8 S BT RAY LB 2 Bl is B is
not MRS TIBHATHRIFT

o “HEHISFS) (bytes B bytearray KB W BEAT I TS R FLEE . ENTREN HOTR
RO 7 S HEA T AR

. ?ﬁ% (str WSLH)) i 224517 Unicode R BUTFE (NE BREL ord () BIL5H) Fe 2 iy 47
HeA S

TR R RS R RE B LR
o 751 (tuple, list 5 range BYSEHI) Rl A28 PyEpR LLik , range i85 —ANFR il & A SRR
. PA R i A— BE FUR 4 f —AM S, ISRALK TP LR 5] & TypeError.
FEA Hee 4 M ST . TR I T U . B A el i BE Al — X 5 H SR, X
WA BT REBE [ — X 5 A SR A I AR FHB AT BRI AR R B AT AR A M
P T 22 TS [ ) 7 B LR
- WA Z AR, EATAUC AR MHFEK RS, I AT A e EER LA SE (f
m, [1,2) == (1,2) MEME, HALERR).
- WP RFRFRRRZTE, HEFSEE DA HECEHEME (Bl (1,2, x] <=
[LZJ]%ﬁ%x;=yﬁﬁﬁ@%ﬁﬁﬁ%ﬁﬁﬁ,%@%%ﬁ%ﬁ?ﬁ%(%@[Lm
< [1,2,3] HEfH).

3 Unicode FRifERARHIX 43 #4% (FI 40 U+0041) Al 4 %5 45 (BIA0” KEH T 58 A). H4R Unicode H K £ B #4780 R —
AR TR, (A — LG A AT i 2D TR PR . U, T 48 WAl TR B H T3 ¢ 1]

DU U+00CT iy fir 1 BEA FRi% 5 48 e, T DAJH— - U+0043 R(7 1Y 2 sk 75 (K BHE T 2Bk ©) 11— 1 U+0327 b fii
R AT (LA ) SRR
TR, MRS B 24K Unicode PRI BT HAR . X TTRE LB KIELHE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 2) XA AT IR, M unicodedata.normalize (),
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o WNBLGT (dict BYSEH)) A7 ZARSE MY HAOCY ENTRA %R (key, value) X, BHER
AR S5 AR 5K B

WP (<, >, <= fll >=) 5| % TypeError.
o 5 (set B frozenset BYSLHI) B TR AR 2B LUK

AT LRI A E O TERBER . XX R E GEEHF (Bl (1,2 f1{2,3} ¥
MEGAMEE, BIARBR T4, WA NS . MV, S£E8EEVENRET 56 HEF
HER B S0 (BN LA H— N EEFFAE R min (O, max () Fil sorted () W AR =4 &
XL .

G HURGER L E HOTR I B RS
o REFCHA N ERBBA LB TTE, HILENS AR EAR BTN .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE IV %08 A OB« A Th e, AH TR RS FUBE I B %R <5
x is yEWREx ==y
o W AZIRR PRI AJEGE, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (fRR) F 5 2R TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o ST OB A% S B KU . AR, R A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

REMAFRBEXEN TRESFM2oE (MFsmaELEasms) « niFESH
total_ordering () M.

« hash () WEERVIZTROGME 2. MERXTERZSE A MEKRAE, SERCAARG

o
Python F A58 il 2RI LE—H AN . SChr b, ARBCAERE — A E X LA 51

6.10.2 RNz E
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

in siRE x in s BURJERIME. FrA N ETFSIRSEARBDA R IR SRR B 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict 5, collections.deque X FEIZS RS2 A, Feik= x in

vEMT any(x is e or x == e for e in y),
TR R ROR U, MY x By BT x in vk True. —AEHIRIE v.
find(x) != -1. ZFFR LS HALFAFR 75, B " in "abc" fi&[A True.

YT EXT __contains_ () AWM HE KB, WR y.  _contains_ (x) REEEN x
in y 1R[] True, HMNER[E] False,

XFAREX __contains_ () (HEX T __iter () WHIFHZE XYL, WERAEX v HE4T AR
FEAETE z 5 RAX x 1s z or x == z HE, Wx in y A True. WRLAEERIAETIE T FH,
WESERTFin 51K TR .

6.10. tkEEE 75



The Python Language Reference, (I 3.10.16

B PR IB A AR DR —ADHRE LT __getitem (), WY HACYFFEAEUREER S|
Siffifg x is y[i] or x == yI[i] HFHEAE/PWRG| S5 A IndexError BHER x in v H
True. (WERBIE TAEMHEALSTE, WSET in 51K TR ).

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

BFAFis Mis not TGRS HHACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRE TN id O RECRRiIE. x is not y X AEMIIEHEE.

6.11 HREHE

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

HEPATH/RZBEAET, 8024 F B Tt fliE e, LN ES ST M R(E: False, None,
A ERECTEE, AT MEsS (UfEEArE. ol %, 7, £A5KREES). T
HAMEFES AT A EE . B e OSSR bool () ke hil HZ .

BHEMFnot FHELSEONIRMER 4 True, B4 False,

Fib x and y EHER X SRAE: QAR x AAERAR AR Ay SRAE I IR [ FLEs A .

Fik x or v EIERT x KA QAR x MENLR BN EWXT y SRR FHEERAE .

TR and flor #OR R EIHR MIAEMZEEBLLATUN False fil True, TH@R MG ORERERAES It
TTRRAVER), Bl s h— Y H A2 A A BIER FAPE, £k s or "foo!
P EHE. oo WAAIE—AHE, NeHESECHMA B TSR B —AH/RE (Flan,
not 'foo' ZiE N False g '".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MM RBA CHI XRR R a4 RBR 8 “BREREX" ) H—1 expression IELH—1

identifier, FIiA<iRE] expression H{H.
— AN LT ) & A AL PR VT B A 1 D) 3 0 =X A B

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

BCE R AE AL L B SO AL IR

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

WA Z A e VEYT By 43235, lambda 33650, X HEFSHOMME S iy if k=L KA
assert fl with &)Y TR R FE Sk . EH MM A, HEES A E 0
MRy, EAEFE if Al while tBA]H.

3.8 MUHTINA: 517 PEP 572 T A KIRIE R 1%

TR I BRI . 2 RB R DA AR SR, AR RS TR B R E R L TR £ s B2 B UAER W
10, BIADs KB 900 5 A s 2 R LR R it . A5 EE A B A KBNS,
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6.13 FHFRERX

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

conditional_expression | lambda_expr

expr6551on

FrRIB CERFRCY “=HIBHAF") TEPTA Python iz 5 H HLA R ARAY L 5E4L -

Kk x if C else y FIERXEM CMdEx K. Q2R C HE, x RAPCRIEH R I HAR 75 WX
y SRAE AR B HAH

WS PEP 308 T Ay KA AT -

6.14 lambda FRixR,

lambda_expr = "lambda" [parameter_ list] ":"

lambda %3k (A B} FK N lambda ¥4 AL) % T 6] @ B 4 K 5. F#£ A lambda parameters:
expression &7 AE—NERENS . ZARMAX R HELT HLAT 20 LR

expression

def <lambda> (parameters) :
return expression

WS XL & T A KSEOV RN L. TEEEE lambda FhsCEIH BB REAL & B BUbRE .

6.15 RiEX TR

expression_list = expression ("," expression)* [","]

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

B T AE NSRS G BNy, A B MRS RA SRR A e . JCH KRR
G FerpFRIRA R R kAN B ABORE

— AN < FOoR TR RIFE . HERVERU U —Aiterable., %R R IR A E R TR FS, I
PALE TAEPR OB R TH . FIRSER G2,

3.5 ORI FERABIR PR AR v, yIh PEP 448 §21

RIS AEQIE FMIC (B0Fx £4)) IR 2 FEIrA HA AR 0L MAR nle Tt A R R IE S i s
FIEAAR LA EAICd, MRy ERENE. (2T, B X 2 25 1 5 5

S 0).)

6.16 RIENEFF

Python % M A A7 (7368 Fah 2ORAAL AR AR XTI E BV ESR R, A0 & eT 22 MBeR (.
FELATILAT A, FaRaCRHEH R SRS AL SR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}
exprl + exprz2 * (expr3 - expr4)

Q)
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(R L —5)

exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4d = exprl, expr2

6.17 EREFMEH

X Python A FAFIIL ST HEAT T K4S, Mimitistdt (BoedbE) BIRIRILes (FndhE).
HAT IO NI AT A MRS, BRAFRTA A I, BB — oz, M FIoH
WIIERAF A=A (BT Risfe a2 A0 H).

TR A RS AR RS A AR e, HRA a0 T — S5 Prfllid i I e 2 0 B3 s
P

(expressions...), 455 oM B $55 1) £k, IR ER,
[expressions...], {key: value...}, | FlE R, £58xr
{expressions...}
x[index], x[index:index], x (arguments...), x. | ¥, ¥ H, #H, JBHESIH
attribute
await x await FEiAF
* % %7‘3—5
+X, =X, ~X i, i, #A73E NOT
AN AR, . B 05
+ - JIA B
<<, >> P22
& (i 5 AND
~ 37 575 XOR
| fiefiisl OR
in, not in, is, is not,<,<=,>,>=, |=, == WGz, AL4E B DU I A AR TH -5 A6z )
not x /K% 44k NOT
and /K% 45 AND
or /K% 455 OR
if --else FAFRR
lambda lambda FiA=0
i= RSN
[E)f#

SRR~ SBE N BRI TAEHA W FAR S (- TCiEHAF, il 2x+-1 8 0.5,
O 5 BN T FRERE L RIS & T 20 M REI IR gk .
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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

FREANTHREMEAM (KRZRAELHELANXT), B3 GEFFEL) W R G~k
A T AR L 7E Python W, S AR IR [B{EA None). FIXATHE AR HAL A 7 Xt & feirr B
T AR . FkaE R AIE:

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

TERZR BRI, WREGR(EAN None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI —ATITE NS AR i (BIAME DU MRS RN None, WZad AR 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 WRBERTENEHANES . vVEETRIES NRE— IR, W RRES 1% E 5.
o A

- AR EARSIR S A BRI B AR, XA IR HR: WHxR g 2= bngis 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

= N AZXF RN AT 5 H ARSI FA [ TR AR QR G, 33K SEITURE e A2 28 4 1A I 45
WRAELEE X I F AR

X GIRAE 45 B H AR A 4% DA T O 2R I E S
o WERBETCAIRIAT (£5K) -

— MR FRR T Y H B olobal Enonlocal EAH: %4 TG40 324 11 )
TR 44 2SR R 42
- EN: ARAFRR 0 BIF0E B 4 R A4 AR nonlocal FRifE o2 a4 25 B X4 .
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 WRZXTGCHEMES I H 5P ERIERSYORE .. BN AN B IR R x5

HNRE| K TypeError. HXTR M ERBF I TRIEXT S AE 415 B e ISR e 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 () BIEIFFLEE.

80 Chapter 7. BHiE4)



The Python Language Reference, (I 3.10.16

o AR ER A SO0 R R FRA S POR(E. 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
. WEREGIITER, H55]% IndexError (ARHMBUT FIE A R ANH ).

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, SR __setitem () JIIAHMPHE LS EL.

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
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 B{fEANGN : (EM4FISLBF, HARWADER S /ES 2B U ayEMIE, Josn aE e RS A4 g
MrBEgads, FEORN KR 1215 E .

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] is updated

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

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 | "|="

(SRR — T iR =S i Ak 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 (WONAA SPREER) BUNFIBORIEARER 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 HARKRIE, HEJGH) __setitem_ () o __setattr__ () WHKRAIb.

h=%4:

PEP 526 - 28 Wb Miiid 22300 Tin A (Wi EmLeAss) REPEE, mARS
W Rk M TR

PEP 484 - 9’3{%&%? AR BUE NN T typing FH A AR BUFRIFFEALARE A YE, ATREER S T H A
IDE Ffffi .

3.8 MEE A AR A AR A E S VFTE A PARIAR A b s U AR L. 2wkl (Bilanskm
RS HCARIAA) S REOEEE R,

7.3 assert &)

assert {5/ i AEAR 7 P AR PRI = 1 g 8 07 2K

assert_stmt = "assert" expression ["," expression]
TRIEAIE S assert expression ZfT
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZT

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

DS B B _ debug__ il Assert ionError F AR ARIN B R E4RTIBA,
FSHE_ debug_ EIEAHROL R0 True, ZEMRIALATY False GRIE @ AFTHENA —0). WSS
IR LA, S PO A M 22y assert ) % H AR R0 o 380k B4 PR I (5 P 2 e
AL AR BB M«

MREZ __debug_ RIAREM. N EAZBIEITEMRGE SN HE .
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7.4 pass i)

pass_stmt = "pass"

pass MR — BEPHATH, 2B KA. B LIEE LHRE - 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)FHEM . 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 MU A AEZ HICA T, AR AR FRAE N i S AR BR i B i AR R B, RRF A SRy a4 25 1]
H R AR

7.6 return iEfq)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR TR AR, ERPORME, BNPA None L.
return S EIJFYHTREIAN , HAZEHS I (& None) /AR [IE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERERRE, return iIBRFRARARC T FE Stoplteration #5] %k . REIE (40
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| K. —PIEZM return iERTEF AL NG R BT S R EOEAR IR,
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7.7 yield {&7q)

yield_stmt = yield expression

vield {EAIAETE L _FEER T yield 7k X, yield 1841 R 4 WEAE A 430 yield 22k 28y it BT b 45
HEFES . B, PAR yield i54]

yield <expr>
yield from <expr>

L [FTPATF yield FiAE4)

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

yield FIRAAE ) (AL E L generator BN FEHT ,  F HLACHE T A5 s eR B sREUAR NS A pR BiUE X
] yield At A ABEAHZ 8 SR A 2 A5 it ok 00T I 1 PR

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, ME51% RuntimeError SREE/R AL T4 IR,

BB, raise 2 —PNFAIORMEN ARG EMAUN BaseException B FRELH]. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

A G| A E 2 HEh B X SO R H G E B __traceback @Mk, ZEIERE T
GH)o VR LARIE—A R H M with_traceback () FHEITIE LIk FRR bl —RmELpl, 4
WX RBONHSE) HHEREH ORISR, HEIXH 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 KB 0 . WRIRFIBAZ 1
SR, XAICRPEEBIL ELPT A S S LB __cause JRIEBLREREI 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
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VBB A S AE AL PR B SR s | A 2R AL & BRaC bR . 5 T DAE o
Mexcept 8 finally TAIEEwith AR, Z I FH R LB EFH ZHEN __context_ J&
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

S FRE AEAE from FA)H R E None Rl ZCH AN A il:

>>> 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

A RFEWEZELIER I —WER, AXROERENERE A Ery 55 — T EE.
3.3 iR % None ME AT HAE raise X from Y P Y,
3.3 U i __suppress_context__ J@MRMGIFE LT XA ER.

7.9 break &%)

break_stmt = "break"

break fEIfiE ERSMBT for Biwhile MR B M, (A& H BT IGER A0 pR B e 28
SO E AR .

ERXALRITNINZIEER, MR TER) else T4, BaBkdix 4.
WER—A for ThFRPbreak FTAL,, IR G H AR 2 PRA5H 2 Rl

Ypreak FERIFA M WA finally TAMcry RN, % finally TR EPHITAEFHEIE
[Pin 3
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7.10 continue &%)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
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" identifie:
("," identifier ["as" identifierl)* [","] ")"
| "from" relative_module "import" "*"

module = (identifier ".")* identifier

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

FLA) import i55] (AN from F4)) S0P IIT:
LA, WRA LEIR S MBI R s
2. FE R 44 A ) v ol import A S A A6 B AL VR I E LA AR

YA G 2 T4 (HESSWR) XA B A TA) 2 BIERAT, 0 )5 28 ) 940 T 1)
import 15/ —#E,

BB, BIERAINEER AN AE T N A 20 A R E, P i T s A2
PRI B AR, DAL AT T 5E il S ARG A B TR . R — R, AT e A
BOCEARE], S RAEMIR IR, BRI TRIHACRD A R A T 4 iR

USRS AR BT SR A, AT LA I LA =0y X — 2 AE Rt 44 2 [l 2
o BRG] as I, HE as FRATRS FARIRIE

o WEREA IR E MDA FR, HACT AR frm R A, ARBR A 4 B 0 2 21 Jeyb i 44 25 7]
PR B S AR5 -

o QRS ARBIER R S B, AL SR Y B S L Y 4 PR R E B R i 4 A
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 AT BNZEM:, WH5]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

i
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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 R S AR R AR 4 A R Rl — N2 __all_ RASEOREfE R WA
EXL, BRAR DTSR, Hh WOz i e Lee A4 TR 75 __all__ T 4
FREREWE A A I L M7, WR __all  WAHUE X, WAHZFREGRESERI G4
2RI ITA AL T RIZFRF O ) T80k, __all N4 FEREA G APL B H iRt
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WELAFEA R FA - from module import * - (UFERIHZEG B AVF. ZlAe Kek 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 AZH A E BT AR I RS .

Bl % —A> HiTHE M import FHMtiF 24k module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &4
future & &) J&—FREF X ARIEAR IR 2, T8 BB Re e LY, 24 (5 A4 o 1) R SR 34> Python AT HRUHH AL
SRR A TR O S

future TEAJH H B2 AR TETE 5 P 5 A TRAREUCER Python RARMA 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 {5 ATESEITRRIF LA ALE 1 3. W] DA A future 1540 2 BiiAT A
o B SCRY AT AR (WERAFTE)
. R,
o 2171, AR
o HAth future iE4],
ME—FF 0l 1] future i50) 1R A7 (20 PEP 563).
future 15/7) BT )2 F B BTG 7 245147595 S~ Python 3 ATiAT] . H A 4145 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
future 15A7E Jm 135 I 2B AT MR AR B X2 A T8 SR A8 o 3l A A A [R] e AR R 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, SRt as ZEAE PSR A AR DA X, AR A future #5A) 60 & AR MG FRE
W25 | K& rie i i .

BEIEE TN SCEATAT import A F] : AFAE— DS SCRAFA U AR R __future_ |, BRTE
AT future THAJI DAE R T AT

F N BB 4T BE X BT future 1547 T 5 A 45 o ek o

TR R AN B R A AR AR 2 Ak

import _ future__ [as name]

XFFAF future 154); B R E— 2R RO RIATE CETETABR 98 import 154 .

TEERINIEOLR, i# X} Code compiled by calls to the P& pR%( exec () Fl compile () WU FrémiFm (L
PSSR T — LS future BB M 2, Gl ] future 150 B CERATEVEANE Lo AT R
FIPAEAL compile () HYRATESHOM ATE ] - TS 5% B E01 SR A T IR -

TERZ B AR REARR /AT AR future TRATREAEARRES: S0 BUS IS A A 2 QSR — MR RERR 1) 5 2l
BT -1 HE30, AT AR FRIT, HizMAEE fure 4], ERELEA ST
AT RIA Z SRR R

W%
PEP 236 - 2] __future__ 7% _ future_ HLAHI R RAIHEL .

7.12 global &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 B{FEANGN: 24w ) SE P I AR50 T oK Frg 1y b BR ], (HRR AR 4 X HER B i, [RAR
K SEE AT BB S MON SR K, R AR R e 1 5 S

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMLANE exec () REUFAFHREURIDXT S H 1) global {EA)FHA ST 4% ek K0 FH 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () BN
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7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)*
nonlocalln/—JA{EfEfF)fﬂ'L‘HE/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 WAJHEH A FRAFEE Z HIAAAET SRl sk b i 48 5 A 5
hs%:
PEP 3104 - YiAMNZMENB PR A A Knonlocal iFAMALTE L.
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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_1list NEWLINE | NEWLINE INDENT statement+ DEDENT

stmt_1list NEWLINE | compound_stmt

simple_stmt (";" simple_stmt)* [";"]

suite
statement
stmt_1list
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TR B B2 PA NEWLINE 4558, 2 5P EERBE—> DEDENT. A%y R Al 52k 1A a2 A— A
REAE MBI KB PR RISk, RIS AR L (CBASelse’ [AIRELE Python H i1 BoK fix
B i £ AR R AR DAY o

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

m.nmn

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 PINATH L ILIER.

BT AR R break IBATEHATI L LG HAIIT e1se THIK SH— TR F 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_list "in" expression_list ":" suite
["else" ":" suite]

Tl AT RSPORME K BN E AN ERI SR, RGN expression_list WE5RA1HE—

MERAS, ARG L RA IR R B — P T—IR AR, Ry 5EARR R By —3%. &—

T FARETR AR (S LB E9E ) BERIRMESS H s 3R, RE AR BT 4 T e R

(X XTEF I A SR AFT & stopIteration FHEBV.ZILAE), else TAIM AR NIRAAERF 2

WAAT, L IETRIL.

B AT R break IBAEPATHAG L E IR AT else FAE DT AEF K cont inue

E/ﬂﬁ:ﬁkﬁﬁ%%ﬁ?/ﬂw*H@ﬁﬂ%%ﬁ%#%@?*@i%?ﬁﬁﬁi WHETERA N Ul else 14]
7o

for{é}ﬁ%%W H FR51 2 i A8 A TR . 3XRF78 55 2 BRI 2848 B i G TR, L FETE for THIA A 1)

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

FI ARSI 48 FRAE DR RIS A B, (FR R FPSN =S, M ENTRHR AR S PRI $2
A NERE range () REABBAULATTZERLIFS. fildn, £ range (3) FERUGA: 0, 1A
2,

8.4 tryi&h)

try WY A — AR AR R S Ak B A/ B ARG :

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

except TAIEE N ENFHEALBRENF . Yery TAHRICHERAER, WASHEM R AR
PAT. 4 try THPRAEFER, RN RO IR, HERRSE KA except THHEE
PR 5% HAIEECH 1) WPRAFAETCFGRH) except 41, ‘B HA—4: ERFILEAT AR
XA A except T4, RFIAXSPORAT, WERGERXRE AN TR HA", W THRIL
FCY IS AR RER TN RITE I REGE H AR E AR, SRS 7 WA SRR 2L
oL, WHARE SH R ARA -

W2REA except TG SEEEAIVCAC, S AE SR ARSI AN Ak v Ak B ARZER R s Ak P s

ARAEXT except T4k AR FEAHORIEM G K T 578, WFORX AL PRES 1R R S pBal , e AU
AR RS LR X i iR (ERSIER B coy BRI [R5 ) .

| —AUCHLAY except TRINF, %58 FF RO (ELT 1% except THTE as KRBT 2 JSHEEM HAR, A1
AR RIS, F Hi% except TRIARFHINGT. T A except TAUARLAA [ AT TAHR . 2433k
THRBR R, RS EEA try B2 JGAREEITT. (REWRE WM T — R WA iR M
AARPRGS TS AR T N R AR BEER wy T, SN AR PR AL PR SR )

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

except E as N:
foo

YEEE N

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

R 7 AR 25— AR 2 KA BEAE except TRIZJEHINE. S S PaHER 2 BRI T
BT SR OLR , ENSTEBCEAR I RERT A, BRI SRl A S ORI A0 B3 B AR R — W ol
LN

VSRS RARA SRR, BAEE A final 1y PAIESSIR T R —A5S. B RS ESSBIR SRS R,
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TE—A~ except FAIEBATZ BT, A XS WA BAHCE sys B, it sys.exc_info ()
KV, sys.exc_info () R[4 3 T4, HFHR. FRSEFIREIPIRAR (S 0irkE L 2%
sl —AY), TR AR R R . UM PSR A RSR B, it sys.exc_info () 1
)53 TR B SR E B 2 Rl (e

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

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

(

None, None, None)

WERERIRETT Loy TREREA TR RE, HFHRA I Treturn, continue Mbreak i), ALK
else THIFHIAT. else iHMHMFEHASH AT except THIALHL.

WRAFAEfinally, ERRE A M ABEY. try TRSPIIT, BiFLilexcept Ml else
Yo WAL T ) R AT R AR B e, o S PRI ORIF . finally FARRFRAAT. AR
FAEWRAFH 8, ERTE finally THIRRREHEFTI K. WK finally TAIGIK T 75— 5,
PRAFH) T 2PN FT R LT 30 MR finally AT T return, break Bcont inue ifif],
B ERAT I S8 e 2= 7

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

fEfinally TAJFATHIE], R ARERBUTH {5 E -

Y return, break B{cont inue {EATE— try..finally IEAHY t ry FIBAERIRIATES, finally
TS TEEITR T,

PR R4 R L 2 A e B AT W recurn A PR BRE . T finally TR EZ BT, BIILAE
finally FHIHFBITHY return iR E R RIS HITH:

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

KSR (5 BT DAE R 4 — A5 4RE, 4 9500 ) rad se TA0 R R0 13 BT A fEraise 35 &) —45
151

3.8 i H5#: { Python 3.8 ZHij, continue i ARRVFIEL inally AR, X2 PN ARSI

—ANAl L,
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8.5 with ig4)

with A T A MR E T SO PR (B Wwith 124 1 F U872 22 —5) @8 X7 S AL RS B it i
1o XAVXIERAP try...except...finally R TEEE A EHLE .

with_stmt
with_stmt_contents
with_item

with_item ("," with_item)*

expression ["as" target]

WA —A “TH” Bwith BRI R T
Lo ERegak (FE with_item hoghipyRika) AT RIEARAG B R SCEREAS
WAL TS PIER _ enter () DAMEJSEEE .
WAL T SCEFIERN _ exit_ () DAMEJSLEME .
KRN E R CE RN __enter_ () k.
MR withiBEAH S —ANER, KH __enter () MRE{EFHHIREAE .

A

il wich IBRRRIERE _enter () FERAAERRIRN, W __exit () FE2WH
P . D, SRAEXS B ARSI R E ) A AR SR, R B VAT R MR PN A A A B B DR AL P
SRR T 4.

6. AT

7. KGR BTSRRI __exit_ () J5ik. WASERRRER N b F A S E, WA, g
HEHHE BB AS T EE __exit_ (). BHUKIE, FMt=1 None Z4L.

WEAREA AR R R R SE, HHERA _exit__ () FEMREMENME, WHiZRE 29 E
W51k MAGRIEENE, WZRHESPEmH], H oG dTwi th IR 2 R RTER

UREAD U b T 5B DASNRAEAT B PR, PR E __exit () BREMES AN, HSAEI%R
AB I 0 R AR A B AR T

PATR AR

with EXPRESSION as TARGET:
SUITE

FETE S EAEH T

manager = (EXPRESSION)

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

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

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

WRAGZATH , WEMIEFAEL S wich IBAIE R P24 R SCE RS

8.5. with &4 95
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with A() as a, B() as b:
SUITE

TEIH X ST

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

WA B E St E 2T 2 0T H B SCE B . Bl

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

3.1 SR SRR A TR SRR

3.10 iR 5 4% Support for using grouping parentheses to break the statement in multiple lines.
wE%:

PEP 343 - *with” {4 Python with iEAJITERR . 5 SHRIRH).

8.6 match iEfq)

3.10 FCHT A
PEFCTE R T A TRECIL R . BRI

match_stmt
subject_expr

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

| named_expression

'case' patterns [guard] ":" block

case_block

Ml AT G G SR IR A L T

R ICRC 2 — B A (BRAE case J5), — P HAME (BRAEmatch J5). S (WMHEEE T
BE) R FAREETIEHC . i

o DEPRCRIIERI (AR AR s L) -

o FRERFUCECAE LS E B — AT b X5 T RSB RAE N 2P he .
Tk match fl case J2soft keywords .
hs%:

o PEP 634 — £t (L RiITRL : ALY

« PEP 636 — £t (LRI RL . Hofe
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8.6.1 ik

VEPC R f) 2 AR AR R AR -

L X EFFRIRK subject _expr RIJGHERAENICE A BARfE. R BirRs A EEs, W
{ifi Jf| the standard rules 4 7Z2—/>J14H .

2. HIMERHIK S case_block HPAYEEMRZEATICHC . VERE I E A HAR AL ITE T il -
PEFE AR ] A SR i ) — LUl A A IS 4 AR R« HER R MU PR 2 S, AL
PRRLE WL 3Co IR AP i R 7™ A i PR ol B A T e SR, W EAAEDEfiCi g
ZJafi.

fE): AR VR R T, — 28 TR RE S Tl R ZAO T 2 IR VE B HEA T 1 4 2
PO e, AEANASRAE IR WG PR FFAAE . BRUIAT W T S8, W RESA BT
Al X MERENPE, RFAFESEIEmL.

3. ARAZA VRS, HF HLSE T A 2R (QIRAAAE) BRAE. TEXFPREOLT, PRIESE AL
A ARG E -

o USRARIRAE M E B, $fT case_block T block
o N, RrEHE B EZ R A case_block .
o WREAT IS case B, PUEIEAA L.

Ml P A D AHSUEAE SR R AR KBy 30, RERS T AE 2 AP BB s i oAt A
AT5 A G FE A SR AL

VLR A R B

>>> flag = False
>>> match (100, 200):
case (100, 300): # Mismatch: 200 != 300
print ('Case 1")
case (100, 200) if flag: # Successful match, but guard fails
print ('Case 2")
case (100, y): # Matches and binds y to 200
print (f'Case 3, y: {y}")
case _: # Pattern not attempted
print ('Case 4, I match anything!')

Case 3, y: 200

EEXARGId, if flag BRI, HFAE T THEZHXNE.

8.6.2 #JRIN

guard = "if" named_expression

guard (B2 case W—&4) ABUSALA BELL case ifAIH ARSI T. BT RHMIEA R : if 2
JeR— Ak

YA guard i case HPZERAEWT
1. K #r case AP @G ILAL AL . QAZAL LR R, WIEARXS guard #E17KME, fdF—

A~ case B,
2. MEAZAECILHL S ), X} quard K{H.
o WER guard SRIENE, WL case B,
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o W gquard RAE MR, WIARBEHZ case B,
o WRAEXS quard sREASREF G & T 55, WREFREILE .

AR A RIER, FRATERAR . ARBERENFMNE —4 case HE e f5—4> case HUKIK B
APEAT, VTR M case HoRpgiBhad . (Wi vl, ZYsRBUREN I 73T, ) —H%H 17—
case B, ZPRIGRAEMNZH B4 1.

8.6.3 W SEMECHY case 3k
W E VEHE Y case HL g REVCEE AT A T L) case B, —ANVCECTEA] e 2 W AR — 0 VUL Y case B, fif H.
WG

WSR—A> case P LRI, I HHAIZ 0 E VLR, T2 PO N 20 E VERCH . ARFATAT DA
BNTEIE FAE]— AR SR BRI AL, AR A XA N 2 ab E DLy . A PA MR e e i
PERCHY -

o ZEMEE 2 b i TERLIY AS 43 5

o AL F DA h i DU Y 2 A X
o HRAEX

o WBEFFHERX,

o FES R E PERLEL

8.6.4 {EX

fE): A6 T AR E EBNF (IR
o 75 SEP.RULE+ J& RULE (SEP RULE) * {fij 5

* ff*5 |RULE J& {6 75 52 Wi 5 1 i) 5

patterns WIZIEHZ:

patterns
pattern
closed_pattern

open_sequence_pattern | pattern
as_pattern | or_pattern

| literal_ pattern

| capture_pattern
| wildcard pattern
| value_pattern

| group_pattern
|
|
|

sequence_pattern
mapping _pattern
class_pattern

NIRRT A RIS 27 DARBSCRER, ST Ui (B4 Raymond Hettinger $2 iy
30, KRR AR 2 F R A ) o TEVERE, X SERIALI R T U] R, T REAS SR 2 i SE B
BEAh, BN ST AR,
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R
sl AT | BRI ECE 2 . A

or_pattern = "|".closed pattern+

FA R TR DA 2 It fiendy , HLARASTAR S A 8 5 M [R] 9 44 3 S DA S B S o
R ECRF H AR 5 A TRGCEAAIC i, HEIA —ICE ), AR5 % B R A DR BE B
N, AR PRI ), s 2 PE e 2R

fiMEZ, P1 | P2 | ... XEJEEAIEE L, WEORKNORHER RS P2, 2R B i IE AL
W37 BPEE R HABGCPE R ), 73 ML PE R 2

AS &R
AS BEFUR KB a s Ze MBS B AREUE T IR, TR

as_pattern = or_pattern "as" capture_pattern

A OR FEA LR M, T AS it xR, FEHAMEIL T, AS BIRAKFH IR Y as KEFHIDIAFR
Y EHVCEL T . capture_pattern AHh _.

fAiM&2, P as NAME $45 p UL, WI)ERHXE NAME = <subject>,

FEHERX
FIHERLON Y. Python FHI R ZHF @i, 1HEA:

literal pattern = signed_number
| signed_number "+" NUMBER

| signed_number "-" NUMBER

| strings

| "None"

| "True"

| "False"

| signed_number: NUMBER | "-" NUMBER

FEN] strings FIARIC NUMBER J&fEstandard Python grammar W5E L. XHFE=55MFEHE . AR
AR . ARG X T $ 5 mia .

signed_number '+' NUMBER fll signed_number '-' NUMBER JEI 2 HATFER T4 BATERLAL
R — AR A T — R Bl 3 + 45

RIME <, LITERAL H&YE <subject> == LITERAL IVLECET) . XT Bf] None . True fll False
, i is BHEF.
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fHIRIE
PR HARES — AR E . Tk

capture_pattern = ' ' NAME
BB — AT RIZR _ AR (1 BRI A& ) . BaW4fE wildcard pattern .
LB, — MR FHEBHEE K. Bl case x, x: ... B, {Hcase [x] | x:
. SRRV

P B S REPC LN . FE L 0f PEP 572 IR FRA G FATBAL AR N 2 P AE SR
B R E RN B — A R i, RARAE M global Binonlocal iffy.

S 2, NAME BUg eVl i HXF% B NAME = <subject> .

BECFFR
ERAFRA B R 2 VCRC R (KERAETAES) I EAGSEEMTATR. 5k

wildcard_pattern = v

E HAEARB BN 5. @w g FER—MriReF, RIEZ7E match B HAREEA .
guard fil case fiiE B2 anit.

fAiME 2, _ A UCEmY).

BEERX

{EARA A Python P A A ARIG(E. 1HYA:
attr

name_or_attr "." NAME
attr | NAME

value_pattern
attr
name_or_attr

R Aty L 44 PR (AR ME R Python & 35 A AT HLIU SR Ar 4. AR A5 B ARE LS5 A0 5
BPLRC ) (7 == MRz EA) .

fAiMiZ 2, NAMEL.NAME2 {{fE <subject> == NAMEL.NAME2 B} VSR L.

Ml A0 RAR R B A — P RCIR A B, AR RE T RE S AP B S5 — M R E
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

"[" [maybe_sequence_pattern] "]"

| "(" [open_sequence_pattern] ")"
maybe_star_pattern "," [maybe_sequence_pattern]
", ".maybe_star_patternt ","?

star_pattern | pattern

"*W (capture_pattern | wildcard _pattern)

sequence_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. ] )

filE): RSk ok HA BREE 5 i FAE (0 (3 1 4)) R— a8 i T i SR
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

R A F IS — A AR EA VCRC 2 A -
L AR EFEAR—ATH , %I ITRR I
2. WREARER st . bytes B bytearray BB, WZFHIRAIEHLKIL .
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
%ﬁ?i@ﬁﬂ 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 YK H collections.abc.Sequence HJZE
e Wil collections.abc.Sequence [ Python 2%
o %® T (CPython) Py_TPFLAGS_SEQUENCE v [1 [N &
o YR E IR AT — AL
ﬁﬂfnwﬁﬁiﬁPH’J%’éﬁlﬁmr 1
array.array
e collections.deque
e list
e memoryview
e range
e tuple

ffiE: &A% str, bytes fl bytearray i) FARMEARAEILRLF SR
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fHE): B P K ER S len O (RPEE __len_ () HHB0 $KA5. ARRERS AT RES AZUT1A
XM ARG REFR .

i, [P1, P2, P3, .., P<N>] {UZEd LA B VT EL ) :
o i#F <subject> E— T4
e len(subject) == <N>
o ¥f P15 <subject>[0] HFTULHL (EVEE M ICHEL AT LASE & 4451 )
« P2 5 <subject>[1] HATILAC (3R L ICHT AT DAGSE 2 %)
o e 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

) B S H BRI get O MRS EOE R SEATICHES . DT X0 C 2 A7 T i it
o, MAREN _ missing () B{ _ getitem_ () BEEEE.

s>, {KEYl: P1, KEY2: P2, ... } {UYEWEDATIGE0HICR ) :

o I <subject> JEBLYY

¢« KEY1 in <subject>

e P1 5 <subject>[KEY1] FHILH

o ARG R DL LS

P TEREEIEEC A, B E AT LR —

o 4K H collections.abc.Mapping {2

o JH collections.abc.Mapping [¥) Python 2§

« LT (CPython) Py_TPFLAGS_MAPPING fif ff) N B

o AR E R SE
PR 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

name_or_attr " (" [pattern_arguments ","?] ")"
positional_patterns ["," keyword patterns]

| keyword_patterns

", ".patternt+

", ".keyword_pattern+

NAME "=" pattern

positional_patterns
keyword_patterns
keyword_pattern

[F]—A~ 5% B A B AR AR FE AR
PATR 2 IS H AME PR 2 A -
1. W name_or_attr AWE type RIS, 51K TypeError .
2. WHRHMEA & name_or_attr LB (Gl isinstance () Mik), %I VLHLM.

3. WRBCABASHATAE, WHRB TS . 00, a2 BRE R e 1A 5 Bl B A
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
o WRXT| % TRk AttributeError PMANRRHR, %F W 2P H .
o WIHXEIA T AttributeError , ZZMENICHEIKIL.

L T, RPN S T S F RO BT IR, IR, B PE R Sk
Wes AR, WA F— SRR

T AR B R RS A VLR T, R R T
WMRIFAE NV B, FEICE RS2 name_or_attr i _match_args_ J@MRH Gk X 5
T
—. #4755 getattr(cls, "__match_args_ ", () ZMHoEE.
o ARG K—NFH, BRI .
o WRLRPMEAZE—ATed, WFH I B % TypeError .
o I ERIIBERBYE len(cls.__match_args_ ) , J5| X TypeError,

e O, A BB i & i __match_args_ [i] B it o X B .
__match_args__ [i] @S2 — N FAF ;. WHRAZE W5 & TypeError

o WRAEEM KB, F1K TypeError .
hs%:
R ESrENuT A LR &8
L AT BB ERA BOA S REIBGR, IR R R A R R
XEFPAT N ERAL, A TR AL B AR R Y -
e bool
e bytearray
e bytes

e dict
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e float

e frozenset
e int

e list

e set

e Str

e tuple

R Z—MIESE, USRS RN A BT IR, B0, int (011) [T

BifE 0, fHANVLELE 0. 0.
Al H 2, CLS(P1, attr=P2) {UFEIH /& AT 0 i PLhCp ) -
e isinstance (<subject>, CLS)
« I CLs.__match_args__ ff P1 Fefey kAR
o XA KRS attr=P2 :
- hasattr (<subject>, "attr")
- B pr2 5 <subject>.attr #HAfTILHE
o TR AR I 14 K 7 SRR A S
W%
o PEP 634 — 25 b0 UCHL . #ii
o PEP 636 — 5 LA LA . #ife

8.7 EXER

PREIUE Ut RS B P E B CERBURE L (B W7 R A B Rss 4 —Y)

funcdef = [decorators] "def" funcname
["->" expression] ":"
decorators n= decorator+
decorator n= "@" assignment_expression NEWLINE
parameter_list = defparameter ("," defparameter)* "," "/"
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)*
| parameter_list_starargs
parameter_list_starargs = "*" [parameter] ("," defparameter)*
| "**" parameter [","]
parameter = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = identifier

[parameter_1list]

[paramete
[parameter_ 1list_c

["**" paramete

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

AR BRI S — S ATt B A I S e o Y doc_ JRYE, R EI docstring .
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—ABRRUE ST AR A decorator kAT . 24 eREHOE SURREE L 3512 pR B0E SCRAE T3
O R iR A ORI SRIEE R — PRI G, B PARR B RAE I ME— SR AR R/ -
IR mELRF R0 E B eR A PRI AR RO G . 2SS S DM E T s« BIAnEAH £Uhs

Qfl (arg)

Qf2

def func(): pass
RECEEETR -

def func(): pass

func = f1(arg) (£2 (func))

AFZAAET AR B BT A S B S8 E 2 44 75 func,

3.9 e SR BB FARIE R assignment_expression M. FEZ BIAH, HIEENE K
ZR, HHEZ I PEP 614,

B—AWENT 5 BA A = A XXHMIEAN, ZRBORec o h Bg “BONESE”. XT A
AEGMENIES, KX R argument W] ATEVA I 8, FEBUIG 0L T & FTESHOBOAEREC. I
—MESZHABIME, JRZra1E"" Z RIS Wb B A BOME - XA )R BRI AR AETEA
ik,

BRINE S 2 AERAT PR B SRR e EATHITFPORI . X 24 bR BE SCRER X 2k 2R —
o, AERY PR R E R o X — RAEBIATE S N AR e, IS sl 5 S IS
B JE LT S R AR BB Tz g (BN 9 A 7 —2i) , WS EEGAE 2B k.
iiiﬁji%?é\ﬁ]@?ﬁ%%o Seid BEI U — AN R None VESMERIME, I R i H S U HbRT
PR,

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

SRR IO S 7] — 4 eho SN R . SRR S ST BT P I T SR, o
RIIGIESE, UL TSR, SRR, WA *ident i fier” MHIUER , ©ARMIA
He— A TCARBAT TSN BT S5, BRI A% 70dL, WIAAEAE™ * ident i fiex” SRR,
EEIRIA— N HA P BTSN X B B AL, BRI — MR 2 .
W+ identifier” ZJRHLBHLE (R £ BT SN BB T SRAEA. 16/ 2 AT 54
S (UR BT S T AT SR A

3.8 MU AE: WILAMEH] / BREBUES IR RSN RO EIE S . HZ 5 PEP 570 TR -

S A AirE, BEXHERS LRGN E": expression”, [EESE A EinE, HE
*identifier of **identifier XFEIIES WA AT A R bR, HIEXCHTEE S5
Flam b -> expression”, XEEHRHER] DAL AR Python Fiksl. FRiFERIFEAEA 2 IUAS BRI ALY
WS FRYE(E T A PR B 21 __annotations_ JEMEH DAXT R TE S 24 FROM AR I F BB D H) . 4
WAl T annotations import from __ future_ W, WARESTEZIFIRAT N TR DAUS F IER
SKRAEARME. B, EMISTESITRECE PRI, FEXFPRE LT, ARyERRAEINF T 685 EATZETRR
s v BB T AN [

B ES R CRESER]— N2 FRERE) DA BIFE bz i B2 PTRERY . X TR B ) lambda 3
K3, HARIR Wlambda 3k X, —75. {7 lambda 2 &7 FR R FI0E U — MR B 15 27 der” i
)R E LR R P DA ] lambda 6850 S R — R AL 3 s E 25 oA A4 FR . "de £ B 5L Fs L
FOMERR, PN SRV £ s A R AR .

B DR S0 REUE T 0% D RENERIA T de £7 154 2 38 S — i el B80T AT Bk
[ al A3 . FE i s AP 0 B B AR 0] AT A 5% def 18] AL SR s 5. RS LG 2 5
HE —I,

hz%:
PEP 3107 - %baiE ) 09 R B FEREIE DR -
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PEP 484 — JOMIERR FRVERORRES R 3 KR,
PEP 526 - A Febid itk A KL Wl oKy R ohhl , (g A i Al s it

PEP 563 - SERHbRTER SCRFAES AT VA7 A5 B CORA AR M AR AN 2 BISRAEL R S8 SRR TE N Y
CETEIVEE

8.8 XTFEN

R RN LRI G E X (B WAT TR 2R 25 A —Y):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

R SGe— 2R A PATIE A HAp AR Fm 7 45 Hh ER2E 91 3% (EB RIS WA 0), SIRH i —T0
HRI MPOREN — A FRVFTRAYRN G B PRTIR IR A H K object; HIL, :

class Foo:
pass

ST

class Foo (object) :
pass

Bt J JEAAFAE— BT RATION (B Mo & 5 20 ) FPpiiaT, BT BT B i Jm b iy 44 2 1B M U Y 42 5 fir
ZailE]. GEE, REEEATREUE L) MRAEEHNITI, HARATIWOR 9 2 7510 H R i b 44 25 [l &
BRAF S —DINREEJG S0, HERME NG E RS R, a6 BRAF I R i 44 2318 .
RAFRIFAE ST 1) 4 ey iy 24 25 ) v 0 BT 52

TER N E HTEPER T PRAFAERT R __dict o R A R SE M H BRI 26 NI B g
FHHRGE T R SRR T E SR

RN T BT E A E .

RUOATLAGCRE LR IR 2 —FE,

@£l (arg)
Qf2
class Foo: pass

REFFE R :

class Foo: pass
Foo = f1(arg) (f2 (Foo))

AR AR AL 5 BRECR RS R ] . S5 2R IS g8 58 B K44 5

39 WS KT AETAHAN assignment_expression Kl {2 WA, HiEENEYE
i, 120 PEP 614,
R BUTERRIO: 620 SO A S BB B TEpPT S o, SCORHE it sele
name = value fEFVEFRE. ALK EHEY I HE L self . name” FRRVERVTIA, M8 bt =4
IV R S 151 1 2 Bk [R) 44 TR 2 Sk o @k vl 0k A VR Sl JE MR BRI, (EAE I3 5 (i v] AR (B ] g
SEERTUHMZER . TPAGE 4% £ 25 Sk B A AN [A] SE BN 1A SE B AR 5 o
%

S VAR — AR B A R P SRR I A SR __doc__ 4 H, EtRIZI M docsiring.
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PEP 3115 - Python 3000 e 38 KF U WIE ON 24 BITRIARYTRIL,  DASL T ey ity A T2 26
T SR -

PEP 3129 - JEEMgs HMSERIAR P2 BB LA i 2AE PEP 318 5| AR,

8.9 W2

3.5 BT IA.

8.9.1 MREBIEN

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python A% (1 S0 47 1] DATE 2 4> B _E R HGE MK (B Wlcoroutine). await FihiX, async for DA
Jeasyne with HBELEVMEREA PR

il async def 1H¥EE LREUE NIMEREL, B EMIA S await 8 async KT,
TEMRERBA P H A yield from F£EHX K5Ik SyntaxError,
— {1 o A e o o S 1) -

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

3.7 WU AE: await Ml async BUER R KRBT FEZHIUA e NI OFE MR R AR N A AR ER B QB

8.9.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable ¢t T __aiter_ Jyik, % IJ7IE L H & Wlasynchronous iterator, & AT PATEH:
__anext__ iR PEM R

async for HA) ARV RN 2 i A O R EA TR
PATR AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TET X BT

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:

(N gkze)
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(R L —5)

SUITE
else:
SUITEZ2

WEZAETHER_ aiter () Bl anext_ ().
TEMRREUA Z AME ] asyne for {BAPKT| & SyntaxError,

8.9.3 async with jE4)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—fhcontext manager, BENSTEEL enter F exit 7535 PEIEIAT .
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)

WA R aenter () Bl aexit_ ().
TEHRER B Z /M asyne with {8465 % SyntaxError,
hz%:

PEP 492 - {§iJI] async il await i5i55CBUHMRE K7 VAR £F 2 Python g — A~ IE2UAY B, - HEIIAR LY.
(UP-EERIr

[Ef#
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CHAPTER 9

T2 4R 14

Python ffREds il LK Z R IRARIGMIA A ARiE S A SRR e S B AR A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5T#aY Python 2%

FRIRTE T MU R AN 6 WL AT S RS V] P T 5 AR, (ELX 5 B4 1) Python £ /7 il PATE FH B 2 AR JiT 119«
—N5E R Python 5 STER/MITIRLERSE AT BTy P ERIAR RIS A nT A, (HI AT R0 4R
RES, HA sys (BFARLEMRS), builtins (NEKE. FH AL None) Ml _main_ BRSh. Hfi—
AR T o SE AR e I A T e R 4 JRy i 44 25 )

>58¢ Python A2 fy B TRIA RIR 19 Frfili i i SCHFHIA

fRe g T DA <2 R AR R FEBLI 0L, B AN EBCRIA T — e BEAR 7, T2 U
FPFT 2150 (ATRENSRE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 () AT -

— e R A = AR AL IR RS (T —c FAF Ay AT, fH — SRS A
TS, B RIARHER A . IR SO ERHER AR — 1 tty BB, RRESR SE ASCERG BIAY
W, BRSNS 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 F2JFH) (M SCHFEFAFHR)
o fENT— B
o fENT— ALY exec () BB 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 TFREIMA. EQBMITKINEH. ik eval () FFFFHSEMAA AT EA:

eval_input = expression_list NEWLINE¥*
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X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

WARiCiA e EBNF #l PEG BIRG K. Fpilith, s FIR—FFS . TEAFEGERE 5000 4R R e BTt
(PSR VCELEATAE AT ) o ! Fon e B niel (BPESR RICHD) . AT | M FFFRER PEG 1Y
“HREEE (e PEG IHIEH N / Bik) . W PEP 617 T fRAT K% BRI TE 2 405 .

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
|
|
| '"*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmts
statement_newline:
| compound_stmt NEWLINE
| simple_stmts
| NEWLINE
| ENDMARKER
simple_stmts:
| 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:

Q)
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(e )

| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt
| nonlocal_stmt
compound_stmt:
| function_def
| if_stmt
| class_def
| with_stmt
| for_stmt
| try_stmt
| while_stmt
| match_stmt

# NOTE: annotated_rhs may start with 'yield';
assignment:
| NAME ':' expression ['=' annotated_rhs ]

[ ("('" single_target ')'

| single_subscript_attribute_target)
| (star_targets '=' )+ (yield_expr |
| single_target augassign ~ (yield_expr |

augassign:
I V=

~N @ %
[Tl

o
Il

> — &

v v

t<<="
1>>=1
Tokk=1

|
|
|
|
|
|
| A\l
|
[
|
|
| v//="

global_stmt:
nonlocal_stmt:

'global'’
'nonlocal'’

', ' .NAME+
', ' .NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [','
del_stmt:

| 'del' del_targets &(';' | NEWLINE)
import_stmt:
import_name:
# note below:
import_from:

| '"from'

import_name | import_from
'import' dotted_as_names
the ('.'" |

') * dotted_name

("ot

star_

expression ]

'"...'") 1is necessary because '...'

'import'

yvield _expr must start with 'yield'

expression annotated_rhs ]
expressions) !'=' [TYPE_COMMENT]
star_expressions)

[

is tokenized as ELLIPSIS

import_from_targets

(FOAkED)
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(e )

[ "from' ('.' | '..."')+ 'import' import_from_ targets
import_from_targets:

[ '"('" import_from_as_names [','] ")'

| import_from_as_names !','

| Tk
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ','".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME
| NAME
if_stmt:
| "if' named_expression ':' block elif_ stmt
| '"if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_ stmt
| 'elif' named_expression ':' block [else_block]
else_Dblock:
| 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| "for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.

—[else_block]

with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' Dblock
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? ')' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block

with_item:

| expression 'as' star_target &('," | ")'" [ ':")

| expression
try_stmt:

| 'try' ':' block finally block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block:

| 'finally' ':' block

match_stmt:

| "match" subject_expr ':' NEWLINE INDENT case_block+ DEDENT
subject_expr:

| star_named_expression ',' star_named_expressions?

| named_expression
case_block:

| "case" patterns guard? ':' block

(FOAkED)
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(e )

guard: 'if' named_expression

patterns:
| open_sequence_pattern
| pattern
pattern:
| as_pattern
| or_pattern
as_pattern:
| or_pattern 'as' pattern_capture_target
or_pattern:
| '"|'".closed_pattern+

closed_pattern:

| literal_pattern
| capture_pattern

| wildcard_pattern
| value_pattern

| group_pattern

| sequence_pattern
| mapping_pattern

| class_pattern

# Literal patterns are used for equality and identity constraints
literal_pattern:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

# Literal expressions are used to restrict permitted mapping pattern keys
literal_ expr:
| signed_number ! ('+' | '-")
| complex_number
| strings
| '"None'
| '"True'
| 'False'

complex_number:
| 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

(FOAkED)
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(e )

pattern_capture_target:
I !ll_" NAME !(l.l ‘ l(l I l:l)

wildcard_pattern:
I " n”

value_pattern:

Lattr (L] 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:

[ Ty

| '{'" double_star_pattern ','? '}’

[ "{'" items_pattern ',' double_star_ pattern ','? '}'

| '{'" items_pattern ','? '}'
items_pattern:

| ', "'.key_value_pattern+
key_value_pattern:

| (literal_expr | attr) ':' pattern
double_star_pattern:

| "**' pattern_capture_target

class_pattern:
| name_or _attr '(' ")
| name_or_attr '(' positional_patterns ','? ')'
| name_or_attr '(' keyword_patterns ','? ')'
| name_or_attr '(' positional_patterns ',' keyword_patterns ','? ')'
positional_patterns:
| ', '.pattern+
keyword_patterns:
| '","'.keyword_pattern+
keyword_pattern:
| NAME '=' pattern

return_stmt:
| 'return' [star_expressions]

raise_stmt:

(FOAkED)
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(B —1)
| 'raise' expression ['from' expression ]
| 'raise'
function_def:
| decorators function_def raw
| function_def_raw
function_def raw:
| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—Dblock
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
params:
| parameters
parameters:
| slash_no_default param no_default* param with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param no_default+ param with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"'),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &")'
slash with _default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds: '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
(T oigksn)
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(B —1)
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
decorators: ('Q@' named_expression NEWLINE )+
class_def:
| decorators class_def_raw
| class_def_ raw
class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block
block:
| NEWLINE INDENT statements DEDENT
| simple_stmts
star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| '"*' bitwise_or
| expression
star_named_expressions: ','.star_named_expressiont [',']
star_named_expression:
| "' bitwise_or
| named_expression
assignment_expression:
| NAME ':=' ~ expression
named_expression:
| assignment_expression
| expression !':="'
annotated_rhs: yield expr | star_expressions
expressions:
| expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef
lambdef:
| '"lambda' [lambda_params] ':' expression
lambda_params:
| lambda_parameters
# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
(F WAk
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(e )

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

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| '"mot' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
| eq bitwise_or
| noteqg bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:
[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or

(FOAkED)
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(R L —5)

gte_bitwise_or:
gt_bitwise_or:

notin_bitwise_or:
in_bitwise_or:
isnot_bitwise_or:
is_bitwise_or:

bitwise_or:
bitwise_or
bitwise_xor
bitwise_xor:

sum:
\
\
\

term:

|

\

|

\

\

|
factor

\

|

\

|
power:

\

\

primar

slices

bitwise_xor
bitwise_and
bitwise_and:
bitwise_and
shift_expr
shift_expr:
shift_expr
shift_expr

sum

sum
sum
term

term
term
term
term
term

factor

LI

T_1

[N

power

await_primary
await_primary
await_primary:
AWAIT primary
primary

vy

primary
primary genexp
primary
primary

atom

slice
', '".slice+

[expression]
named_expression

NAME

'True'’
'False'
'None'

[arguments]

bitwise_or
bitwise_or
bitwise_or
bitwise_or
bitwise_or
bitwise_or

bitwise_xor

bitwise_and

shift_expr

factor

v)v

[expression] [':' [expression] ]

QS
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(R L —5)

(tuple | group | genexp)
(list | listcomp)
(dict | set | dictcomp | setcomp)

strings: STRING+
list:

| '"['" [star_named_expressions] ']'
listcomp:

| '"[' named_expression for_if_ clauses ']'

tuple:
| '"('" [star_named_expression ',' [star_named_expressions] 1 ")
group:
[ "('" (yield_expr | named_expression) ')'
genexp:
[ "('" ( assignment_expression | expression !':=') for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:
| '"{' named_expression for_if_clauses '}'
dict:
| '"{'" [double_starred_kvpairs] '}'
dictcomp:
| '"{' kvpair for_if clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']

double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
for_1f clauses:
| for_if clause+
for_if clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| "for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:

| 'yield' 'from' expression
| 'yield' [star_expressions]

arguments:
| args [', '] &")'
args:
| ','".(starred_expression | ( assignment_expression | expression !':=') !'=")+_,
—['," kwargs ]
| kwargs
kwargs:
| '",'".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| ', '".kwarg_or_starred+

| '",'.kwarg_or_double_starred+
starred_expression:

| '*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

QS
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(e )

star_targets:
| star_target !','
| star_target (',' star_target )* [',']
star_targets_list_seqg: ','.star_target+ [',']
star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ','
star_target:
[ "*' (!'*' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:
| NAME
| "(' target_with_star_atom ')'
[ "('" [star_targets_tuple_seq] ')'
| '"['" [star_targets_list_seq] ']'

single_target:

| single_subscript_attribute_target

| NAME

[ "(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets: ','.del_target+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME
| (" del_target ")'
[ "('" [del_targets] '")'
[ '[" [del_targets] ']'

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')' &t_lookahead
| atom &t_lookahead
t_lookahead: " (" | '"[" | '.'

# NOTE: star_targets may contain *bitwise_or, targets may not.
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>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (i EHE) M5 EEMEE (XHEE ABC) Bt T M EZ N %, 1E
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
rgs R (BN s B B 4 7 % (magic method)) . ABC [E]FH [E148817) subclass (FHHEE]) , BAMEIAEE R
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #il; fH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers i) . H (FF io B4L) M import FAFZR AL (7F importlib.abe #i4). &
Al PAGE ] abe AL ST H C Y ABC.

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#5 2 [Elvariable annotation. function annotation, PEP 484 F1 PEP 526, =025 &G o BeEIRA .
IR A VR 74 5 A B 8 Y75 2 () annotations-howto
argument (5%8() WFIY R XIRFPLEE LS funcrion (Bimethod ) WIE. 51 8CA WifE:

o B4 7| B (keyword argument): FERRZNTEIY F1, PLFRE)IT (identifier, 4N name=) BHFEIT |3,
B2 DA ** 12 1A dictionary (Fih) [ERUEMELERS 3. B0, 3 F 5 #RZPAT complex ()
L] v ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

complex (3, 5)
complex (* (3, 5))

5| BB s A e R P R PR D e B, BRI S PG (e S il AR R B, w2 ER A S . TE
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JEFRIZBRSBIEHIN) — T A Hlasyne with PR A AT AIEEEEH)
Yk, e EERESR _ aenter () fl_aexit__ () method (F¥:) A%k, i PEP 492
FIA-

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) MR, BEERG—MPasynce def ERMIHFLREI (coroutine function), {HAN [l B {d
FTyield AN, AR R Hitasyne for [EEME.

& M ATSE 3 AR F R — AR R AT A gk X, B seiEsd, B3R ER S A BEK
% (asynchronous generator iterator), #— ¥ FKJEN H ERENEHRE, I 2 MHTHE, PAREGE;
o

— A AE[E B EE 2SR R A e Srawait HER, PMasync for fllasync with k=L,

asynchronous generator iterator (JE[]2BEI:ZSENRES)  — 18 Hasynchronous generator (3E 6] 2 [E1 4 2%)
PR AT BT A

& & —Masynchronous iterator (FEFIEENLEE), BB LA __anext_ () method gIFNY K, &[] {H—
TE P % R4 (awaitable object), ZAAFATAER A E AR R 18, HEBET—MHyield
il yield ErE{E R PRy, BRI ERATIRGE (35 s S S E i oy Bd) . BaE
R FEA BERE LS P __anext_ () EMHFEFY A RO IR, & a5 ki
FREIAT. 52 PEP 492 1 PEP 525,

asynchronous iterable (ENIZw[[EUCHITE) — M1, EnlPMEasync for BRI PRI . WZETE
B __aiter_ () method [B|fH—{E asynchronous iterator (FE[EIZENLEE). B PEP 492 5] A,

asynchronous iterator (JEFIZBEMRES) — M E/E __aiter_ () H __anext__ () method [¥ 4 {4.
__anext__ W/ [0l —fflawaitable (W] %5 YI4F) o async for €T Ak [ A EC 2% 1Y
__anext__ () method ] SR, HEITE 5% stopAsyncIteration fil4h, Hi PEP
492 5] A

attribute (Ji§tk) —FEEEY A BB AOE, ZE KL REE R M 24 BEi#E A 2 (dotted expression) ()44
gt . B, WRYM o BB a, RIEZEIERELL 0.a BB,
TR o, ST RN 2 A7 2 45 Ao 3 4 5 T E e 2 sk[E)4F (identifier) 1148 P
TATTRERY, BIINfiH setattr () . 535Gk JE 1t i FH B 40 b i S AR i, T2 R il
M getattr () KEFSE .

awaitable (W5Ef§01E) — (T ATEawa i c ER PR 914 . B AR — coroutine (HAE), B¢
Bf4 __await__ () method [y¥{4. B 35%(E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M 3% ), X4 Guido van Rossum, Python 183 .

binary file (_iERIER) —EAEER BN R Abytes-like objects (BN TCHER P ) 1) file object (REZEME).
TIHERIAREP T DA R (rb ., 'wb' B 'rb+') BIERAEZE. sys.stdin.buffer,
sys.stdout.buffer, PAJ io.BytesIO fl gzip.GzipFile B,
2 Eext file (SCFRER), B —MEEEBBIE A st UIHRIREEYE.

borrowed reference (f%J]ZM4) £ Python [ C API 1, f& 5| H2H5—Fhxtgal B, %4 mft
HHAFEAZEI . WERXRPE BN B — 2588 B, SR e ] AR ERRTR
W) B 5 —strong reference AR E .
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¥tborrowed reference WENY Py_INCREF () DA E JH# (in-place) ##(FI[Elstrong reference 24 Bk 1L
¥, BRARZYE R RETE I R K A 2 IR i B(E). Py_NewRef () Rz AT IR EESr— 8B

H)strong reference.

bytes-like object (JEfLjCZHH M) —1f 5738 bufferobjects H EEEINE H C-contiguous B R IIYI: . B
AW bytes., bytearray fil array.array ¥, PARHZLE BB memoryview Y. $H
AL TCALER P A ] A S P e ) R A T S R R R AR . AT R AR A
socket (i) #Eik,

AU AT R R PR . (EIRA SR @k Se A RRE) [T sl & e A R A 1 L
PSR G (E W ) Y4 bytearray, PAK bytearray [} memoryview, JHAlff 555 28 ik
il R A TEA AT Y (TMERER A TR ) s S dE bytes, PAM bytes
YA memoryview,

bytecode (fjC4Hf%) Python [ IAHE € 1k 4 22 1M 7 JTCALES , & J2 Python #£37E CPython H 3% &% v i (E)
R R ACALTE L e e AR .pyca‘@%%qﬂ DA — R4 T ] — (A S A s b (]
PAAS ﬁﬁﬁﬁﬁ%i?ﬁﬁﬁ%lumﬁﬂﬁ%) AR [P EE S (intermediate language) | {5([E) i@ T7E—
i viriual machine ([EMERES) L, szEeARs i T BLAE L C AL 3 B A M55 (machine code).
BEHENE, ujlzzﬂﬁ%fi iy I e AN [ ) Python [EJHEA% S8 2 REVERY, A REFEA A AR 1
Python 7 [ R IR 2

(L TCALAS R 212 AT DATE dis BEAHAYERA SO 4 3] o

callable (W[WFIIBITE) —{f callable 5277 DABEVE I, VIR TTRELA K UL A4 — 31 (3
Hargument):

’ callable (argumentl, argument2, ...)

—A{Wll function BAELAEAR R method HR 52 callable, — A EAE_ _call () HY¥EN class 22 B L 21

callable,
callback ([I")  {EE)S | Bohl R ) — B F22 (subroutine) pRxC, & oA AR A L A R [H] B A7

cass (JHE]) — 0 58 7 & E BB . Class B9 7€ 3218 % & 2 & method )€, &L
method 7] PATE class B BB FHEFTHEAE

class variable (RHES80) —fH7E class 38, FLMERZ L RETE class R (LRI ZTE class L)
BiAE T S

coercion ([ENHIERL)  AE30 K Wi A A [ 2405 | g s vE AR b, R B o R S — A ER
k&= (F) (implicit conversion) #F¢. G40, int (3.15) @ FEHEFIE#S 3, HFE 3+4.5 1,
BT HOR A FRE (— int, —{# float), T W5 | B BLE g EIE R BB 2 % 4 6
I, FHRIHLEE1%E TypeError. QUREGEIHIER, Eﬂﬁﬁ)ﬁﬁﬂd%‘l%@l B, e ZA
%Elm; BT IE#IAE (normalize) [EVFH [ AR, BIAN, %A £loat (3)+4.5 MiAREHE 3+4.5.

complex number ([E1%) — A3 HH AR SR, Eﬁt}@?ﬁ%&?%ﬁ@%ﬁ%ﬂ?~ﬁl§‘%ﬁ%ﬂ~

ARz A F#u2EEEa (-1 frrR) e, REEFEER Rl i, £T

e (E] 5. Python [EV 1 HEIMY 1%, ERMEE MR RIS [ERa gz

B 3 PewES, BN 3+17 . EEH math BUAE THASEO0 N RES, #50H cnath B4,

i%g§m~ﬁ%ﬁﬁ?ﬁﬁ‘é’“%@%mﬁ IARAREE 2R E M TR, IRERT-RERE 2 VR nl A%
Hb 2 A

context manager (f5BHAFHIZY) — T DA Hlwich BRI d ir BRI WM, MERBHEE
__enter_ () Ml __exit__ () method ¥y . 352[[F PEP 343,

context variable ({%Biss) W8, HAEW AR LN XAy S ImA A . 880 AT 4% I
fi#i 71 (Thread-Local Storage), fEH:", —{fs¥ER AT T B R A A EMME. SR, B
TEE e, @ﬁﬁ%ﬂlﬂ_fﬁé'@ﬁz{@rif*, Wﬁf*ﬁ”%ﬁlﬂ’]i%ﬂh_7 ETIﬁB’JHIEHbHﬁ%

concurrent asynchronous tas 5 BB #H2([F] contextvars.,
t asynch task) 1, EREEUIRERBE. 521 text

contiguous (BHAN) UNF—H4EH W 2 C-contiguous & Fortran contiguous, R’ € fE) g1 [E) 28
#H1 . FE4fE (zero-dimensional) [ 4% 18 [ 4R/ C A Fortran contiguous ., 7F—#i: (one-dimensional) [§%1)
T H W EAE RO RS T A A b HES ), L ZR G NE T R A 2 B AR IE R . 7E 2 419 (multidimensional)
C-contiguous i v, HEp EHE 70k E) 735 4RI H IR, et — M RG b et 28, 7&
Fortran contiguous [#i41 51, 55—{Z 5| 8 bt .
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coroutine (F2) L RAIA (subroutine) ) T EMEFERO T . FIRE 276 15 1 B kit ALED
125 AR BEGR . 72 T LAY T 2 R S R B A Bt A . PIREE DA a s vne
det MR B, 5 i2E PEP 492,

coroutine function (WFE=) —MH Bl Ecoroutine (BiAR) YRR, —HHARRRFE L asyne def
MidRX s, DulfegfGawait, async for flasync with BT . &L B %5 h PEP
492 5] A

CPython Python #23E & ITEHEE /E (canonical implementation), #%$fiifE python.org |-, [CPython] i
ATSEAE S ERF R, DA B R ESE S W AE, 40 Jython B¢ IronPython,

decorator (BffigN) —MER, B EES MR, BHETGHH ewrapper 5, PEME—ER
54 (function transformation), ZEAfELIHH A& classmethod () fl staticmethod (),

Fetiian ik FUZRRRRE . DA W ek o FRAERR SR 2 SR

def f (arg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WAF/EA R AR, (EAEMSE IR E . B EMs e 2, #5208 202 & Hidass
2 ME SO

descriptor (#iiB%) (EATEFRT _get (). _set () B __delete () method F¥{f. H—
1 class B VL2 — AR, R R TE S B A R R 5t . %, M ab KREUE.
e B EISR B B RS, & 7E a (1) class FIUR AR A RRE) b (4 1F, (HANE b 2R, 1
HHE HE R A2 method €y . SRS FLARE A FLAE Python fYRASE, HWEITME#£LT)
BEny T, SHThAEmEIEE . method. J&VE (property). class method. [EJfE method, DA 3% super
class (SCHIE]) 192 M.

B IA 25 method ISEZ R, FESE A0k 25 aiiA RO A F5 7 o

dictionary (‘y2Mlt) 1 B W [%1) (associative array), (T2 0 S8 € g i 21 (H . 58 o] AR AT A5
__hash__ () #1__eq__ () method [}J¥{4:. FE Perl gt FREIZEE] (hash).

dictionary comprehension (‘pU&iARERY) —REBEN YA, FIAQEBE— (@ AT [EUCH 2 1) AR e s 4
T, EH AR FHME 1, results = {n: n ** 2 for n in range (10)} &
EE—fs, B8 TH aMEREn «* 2. H2E &, E65F 20T x5,

dictionary view (F2MLE#l) 7 dict.keys (). dict.values () M dict.items () [E{EHY 0
B8l MR at T R I EH B AR, B RN I SR, R € S s s s
B, A REH I AR E) e ey list (HR%1)), ZHH 1ist (dictview) . FHZ[E dict-views.

docstring (I Hy)  —fH¥E class. R EBAL P, VRIS — MG BN FE SR, R EEEN
WATHRE G 2, (e G asial, EWO AT class. pRaRERALNY _ doc_ EIEH. H
JAEIRA -8R ] DA (E)4 (introspection) ZE[EVEF ,  [R It & Je 94 A ETRH SCHA-A7 RO HE L B

duck-typing (M5 7MIE]) —ERAEAXRFEM, EAEHEBEE EY O BERE S © 2w HA EikE
AT B Z (42, method Bk J& 4 € B AL gl Pl sl . (TR e Bl Ak g — WG 1 if
HuEskg—EE 1, KEE—E2—EET1. ) HEEREA RS ERE, HoRami
A5 RE L L (polymorphic substitution) S & (1 88 G M. 16T ZUEIERE G type () BF
isinstance () #FTHIEL. ((E2a5dE, W FREIN DA 34 %4 k28] (abstract base class) A
Fe.) R, Bl GEM hasattr () JE, SU2EAFP BT .

EAFP Easier to ask for forgiveness than permission. (55 >R B LFERF AL ) B LAY Python 4§
JERS e B A R SR R R A, (B % A S A TR R P 50 4 o 38 R (B Lt s
HE O RIAAETF 2 W cry Mlexcept BAX ., BT 2 HMAGES (Flun C) # RAYLBYL E%
e T ¥ 1

expression (FEFIX) B DAREREAGERR(ERFEE . EA)EE, —MER Gt . 48, BT
B, Al pR Py S B OT R B A, TS LT RE R . B2 HARE AR
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52, [AEFTA ) Python 555 MG H G ER X . BANE —Lstatement (BEAR) ANEERLH VL,
Flinwhile, BX{H (assignment) Hi2BRiA, 1A A,

extension module (#EFEEi4) MDA C 5 C++ S B (WAL, ‘B A Python 1) C API ACEEAZ. 0 K (i H &
AT HE) .

f-string (f2p) DA £ 8 'Fr [ERIB0 PR SO BREE [ 7, BRE X ah F & R HE
2. Hi2([ PEP 498,

file object (REWik) — 0 38 i J] 3% 3% B 7% 22 & iy (file-oriented) API (1] read () B{ write () %
method) HCHEEAE G G 1F. IRIERSEW o i X, & BEE 0 58 2 B R 22k
& HAWBAL ) A7 SRR (FIanERMES A / i . SOt BEI 4 W, socket (i) . B[
(pipe) %) MYFFHL. HERWHBRREI 2848 £ 41 (file-like object) B % 37 (stream).
HIE L, A=MAERY M R =& 5048 5% B =& A48 ST % . BEMINAHAE o
W E SR . BRI 52 open () M.

file-like object (KIKERWINE) file object (FEZEWIF) WIFFET .

filesystem encoding and error handler (K§Z & MUSFEESOEPIFX)  Python JIT i I it — i &5 i 1 45
IR, SRS BEE R FIIALICAL, DAL Unicode i 23 R %t

T % R S A A ZE PR B RE TR A FIr g /it 128 BN TeA . WA R R S AN v E R L bR es, HI
API {0 &5|%f UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () I A HAEL
A 8 2R 00 A A R £k B P R 2

filesystem encoding and error handler (¥ 25 & &% % 1% Tl 88 52 g ¥ 08 =) &5 /£ Python [F) &) I 1h
PyConfig_Read () PRI KRALE: #&[F filesystem_encoding, DA PyConfig [ E
filesystem_errors,

#t % (Ellocale encoding (@IS 4HE) .
finder (SHBi%) —MWYE, & EREIELEY import (A F K loader (WALE) .

¢ Python 3.3 §1&, A WTEHAIA SRS 1 UIAAE F 48 22 (meta path finder) € §i[f] sys .meta_path,
Wis4 1878 B F 4 2 (path entry finder) € {fiff] sys.path_hooks.,

%2 [F] PEP 302, PEP 420 1 PEP 451 DL T Z 401 .
floor division (1) FHUEEERTE) 1) N AR & 5 B B BUW BB R L. 1) U BRE R E R T2

/). Bm, AR 1L /7 4 WEHEASRE 2, H float (JRERED) ERIEIIRIMER 2,75 RE. @
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E 5. #H2([E PEP 238,

function (PA3X) —HEMBIANX, EREEI A IR [0 E L, TR AP EES Mk 287 &, &
Sen | o] 1l il S R AR B AT . A2 Eparameter (28) . method (J73k), VAR & X % &
i o

function annotation (pRsXEIRE)  pE 2 88k B EAE ) — W annotation ([EIFE) .

ek BE R R 2 [ElR o g, e AT @S2 W int 5180, ElgH @ int [
H{E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR IR BT o X8 R A RE AR .
i Z(Elvariable annotation FI PEP 484, 47 IWINRERHGA . BRERBMWBREEE L, HHES

annotations-howto,

_ future__ future [RiX X.: from __ future_  import <feature>, @I58/ HiEsS i HIFLEAE Python
AN B A A ol R EIME RV SRS, AR ni A . T __future_ BHAIRET
feature (Fh#%) WIRERIME. it import PARIAH FS A BORAE, AR DAE W— R BT B e (TR 1
WHFEEIGES P, ARETRE G (e 8) RPN

H
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (hi¥elu) FrCIERECARTERLEE A RE, AFHBERAYERE. Python $AThiIR ML, 2
12 MG (reference counting), DA K — 1 AE[E g I A B 2 HEJG B (reference cycle) ()G EE 735 1]
2% (cyclic garbage collector) 2&5¢ i B [mlUscas o] DA gc #R4H S 9

generator ([EI/E2Y) — & [l Hgeneraror iterator ([EVAERSEIRES) Bk, BHEERSG —MHIEF K EX,
AR ERE T vield AN, fEEA—RIME, EZ8E R for [ERE, SJEPA next ()
B, BRI i — R
TE R ARTRE S ARF R —EE g R, (AR, e RnB e SERE. B—H%
FEMEERNERERE, IS B mE, DB S,

generator iterator ([EVEZSEMRES) — MW dgenerator ([F1AERE) R FTESI ML,
B yield GEERMART, ERCAMERITRE (GG s UM E P g oy BidR). #EA
HEVRERERE, © e Ly 8 AT (SRR R 8 R 2 B B A 1 R =X AT )

generator expression ([E:Z3#5IR) —(HenEERRGERN. BEERG MEFENERTX, %

[ HEE M for ¥h), s AEse VDM, HERDAJ MBS i f 7. M eERX e
(E151e b S A 2 {1

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZRIPAR) — Ml 2 ek RAL Y R, 5% oA =X g R ) i ZUEVEE /AR ] . I
LS9 ] (PR MR 41, 2 ol A U059 (dlispatceh algorithm) ZR[ERE

g2 Flsingle dispatch (¥—3E) #5856 H . functools.singledispatch () #AfigsFl PEP
443,

generic type (IZRIM(F]) —HAEE)H: S Mk (parameterized) [jrype (BUE)); S@H 2 —1H
list fll dict. ERREERTMERE.,

P2 Ez M(EZ BIE. PEP 483, PEP 484, PEP 585 fll typing Bif.
GIL 3#52:(Flglobal interpreter lock (430 B 329885) .

global interpreter lock (4R FEFEISE)  CPython FFEAR UG AN, FH DARECRAEUES A — AT 4%
RELAT Python [)byrecode ({7 CHLAS). BHMMEY(EE (AFEMEMEEAE, Wdict) HEH
G [EFT77H (concurrent access) SRR, AT T AR {k CPython (Y EE1E . § 2 B B adn, Erfili
B HA S NEIZ T4 (multi-threaded) , {HARE 2 @48 b £ IR FEAR OMEAR REEHR AL — D
447 (parallelism)

SR, A5 Le R AL, M RAE R a2 5 =y, Bk s L AT R Al A (B 5 5 A5 g
(computationally intensive) F/T35HE, A DASEN: GIL. B4k, FEsifT VO B, GIL 482 eyl fiis: .

WA ST TERR I T4 ) By (DU S AR R 8 e I R B A ) % ER
oy, BEWE—Mm B— RS E N, Sneera prak. —BaRE, A2 Magnere, el
PR AHEIRE T2, A o A AR

hash-based pyc (#EFIZLHEN pye) — ML ICALHES (bytecode) B 7Ak, Bl FH ARIEVE T AS /& S HE IR LA 22
R RGO, AR AR . sE2E s 65 5 ang kit

hashable (W[#E[EIRY) WR — WY FE — MWLM, ZEEEEaBE PR wE (BFE M
__hash__ () method) , HA[ELHAbY 4 TA LI (EFZE M __eq () method) , HFEE
T B s RER S 2 M R, ML E A A R A EENE .

A HEEINE (hashability) (—{EP{F ] IAF: dictionary (F8t) MR set (Sfr) HIKE, HEELE
R R R 7 A

KZ Wiy Python ARl (H40 2 v AR ER : WIEAAS (G140 list 5 dictionary) [EVAZ: TR
ATEERZE S (BIA0 tuple (JCAL) Al frozenset) , WA HEMIICRZAMER, EMA S A 20T

=

92 R,
Eeitl

, B2

P
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By . AR HE A E class FEBI, HE Sy EepiE LB ER . S M7E A g R
EAMEN (BAFeMeE g k), meMMiEEENRAEE ey ido .

IDLE Python [} Integrated Development and Learning Environment (#%4 BH 2 BLEL B TEEE ), idle 2 —fHE A
) S A5 FH LR AR R, BRI Python BOAEMESEATHROA — R gl fe it

immutable (An[8EWPE) — WA B EEADLE. AP aEET . FEHA wple (Jodl). BHEY
PR o QRS [ B (B A ZE R A7, R ST — B A P o B 7E TR B e i
EME AT, PHEEEA A6, B0 dictionary (F-8L) H g — {8 .

import path (FEAMSTE) —EOE (4820 ) WHIEE, mARLS Bt erE import BEAHE: , @ #iparh
based finder (FRAIRRIFMES) SN E . 7C import IR, M7 EFFIEEZHRE sys.
path, {HERTE/: (subpackage) I 5, TWAIREEKH LEMH __path__ B,

importing (FEA) —ffiffE. —EBIALH ) Python RexURE AT DAZE IS I AR, W5 —MBAL 1) Python

FEAHE A -
importer (FEAZ) —MREESHLBMABMYIE; EWER finder (Fgds) Widloader (BALR) P
.

interactive (ZLEhI¥)) Python A7 B E s, & Fm 11T DATE L i B 7 T0iiy A B ORIE
H, SCHRATEMEHERI MR . REES) python, RTHEALMEIH (ATHRERE b 7R IRIY
FEN Y s R ) . B R MIRURTANA SR E R A B EREIR I (R help(x)) o

interpreted (FLi#ff)) Python & —FEH MRS, MAEMaFERG T, G ES AR, HES
(ETCALE (bytecode) Mkt HIAFAE . TG F/ AT S W] DA R BEEAT, AN W R #5755 — il
A, SREFPATE . RS B LA S A B / R, A EMmEREEE
EATIRENE . A2 Eineracive (HEIRY).

interpreter shutdown (FiFEgsBP) 7 Python EREAVGEKBIPARE, & &t A —(HFRIRRF B, FEHE
G RE I A W B AR, BRI AN A AR B SR R AL M . Bt & 2 KIE 35 ek %5 (garbage
collector), & REEIMB L ] & B E RN L (destructor) 5E 555 | I (19 [E I (weakref callback), [l
PR RECRS . 72 B BB B T AR A EriB B 4 A 41, IIEE BT R AY EVE ] BEAS A 1R
AT (R E) T pa X B A 2 2 i )

ERER BN E R, 2 main B EUERGEATHEA O AATIE L

iterable (W[[EfCIE) —FEABE— R [ME— L s S A 2 o TIEUR P {4 A 110 358 I 1 57 B4 )
(ff/2 List, str fll tuple) MR HIBIE], 22 dict, 4 £ 41, PARARITE FEAYATA class
Y, HEIRL class 5 _ iter_ () method BY 2 B {ESequence (J¥4) #EEZM _ _getitem__ ()
method, #%#){45k2 AT EIR P14

A ERP AT A £or EIBFNFF 2 HAL TR 25T (zip ()« map ()..). #—EA[Ef4)
PHEES | gt R A EE R iter () KB, B GERZY A REMHEIRR . HEMR R 7 e
—#AfH AT (one pass) JEA. T HIEUCAFRE, WEHA—EEIEY iter () S ATEEERLEY
F. for BEIAN G B BMEREIE LS, Eador YRR A M2 8, FRTEEIE 0 AR
HZEUEs . BigzElierator ([EURES). sequence (JEH) Flgenerator ([E)E#E),

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREEN __next_ () method (2T EIE
KN next () ) ERFREERNR P AISIEE - & AT R, 154 stopIteration
Bilsh. sEiE, ZEMCZIYEC AT, M3 HE _ next_ () method [if—2 Ny, #F €
KRG % stopIteration, [EIRERNZEA M __iter_ () method, & mHEMCEMIFAE,
BT AR EMR 2 A2 nTEM ¢, BT DA A K 22 s ) HA T [EUC (35 . — 1 I BE A 151
Gb, REMZEER (multiple iteration passes) FFEAXA . —HAERWF (B2 1ist) FERRIRKE
BEIEL iter () MR EHE for [ HER, #eELE —MaemERsg. FHEREER
b (ZmENC) K, R mEEr—mEC B W E AR ERS 1, FHE
AR — 10 25 254

£ typeiter SCH R DAFRE B 2 L.

CPython Ft{:4ffii: CPython [FIAZIGH M —baE @igdr [ERIMAER __iter O EHH
7E o

key function (Zpfx) 8834 % K= (collation function) 22— B BERY (callable) pE =, ‘& & [a]{#H—

18 F A HERF (sorting) B %€ [ (ordering) [{H. B4, locale.strxfrm () Bl FARIEIAE i 7 fif [ ok
e HEF I B HE 8

129



The Python Language Reference, (I 3.10.16

Python HiyiF 2 T A, #8He3Z DAGE ek A il T 2 e B4 8 7 X e B E4E min () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Fl itertools.groupby ().

H YA DA, R RS, Bl4N, str.lower () method ] PAVEEIAS 43 K/INES HEFF Y 88 oFi
Ko B, —MHEERX WA A Lambda EH A A, HI41 lambda r: (r[0], r(2]). 54,
operator BAHFRAL T = 188 bR X BERE ER =X (constructor): attrgetter (). itemgetter ()
methodcaller (). BERMUNA]EE ST Al AR pR B, w2 E T HET .

keyword argument ([t o18) #H2Eargument (5135).
lambda [ B -—expression (GEE ) FraHL B —H B 4 fTEIE R, (inline function), 5% oK =X HE T N ISR A

#£57 lambda FHFCHEEYES2 lambda [parameters]: expression

LBYL Look before you leap. (= JHMI{217.) M i % @ /e MEA TP I s ge 4R 1, W RE R e M
F. EHEMEEAFP Jrx 0 R, HERF A GG L i r AT,

2T aEEES T, LBYL a7 [ =B Al [#%47] Z 51 A T #EWE: (race condition) i
JaBE . FIINPA T AESCHE if key in mapping: return mappinglkey], WA —{E#iT457E
W2 ARMEAEE IR Z W, 1€ mapping HRERR T key, HIEZARAAGRE € %L l_ﬁl [ W] DA 85 (lock)
o ] EAFP & fi =X fRlE

locale encoding ([sJ%&4fl) #E Unix |, & /2 LC_CTYPE [B 3% E W 4 5. = A locale.
setlocale(locale.LC_CTYPE, new_locale) KiiE.

1r Windows |, B2 ANSIfUAEE (code page, fllll cpl252),
locale.getpreferredencoding (False) A DA AREUAE: 5 3k 4 Al .

Python fifi Jf] filesystem encoding and error handler (F%¢ 22 4% AL 5= K =) 7 Unicode fi %44
RN TCAHAR 222 2 K T ()

list (#351) —f{H Python [ElEisequence (J751). [EREEMIA T2 list, B HECERUDHANRE = P —1
(51 (array) TN — B84 51 (linked list), HEFFBOTEM Hj“ 2 O(1).

list comprehension (H3FI&EAESY) 7 AR B 311 - 9] Fh i B sl oo &=, (B 4% SR DA —1
list@{%ﬂ@%%jﬂf result = ['{:#04x}'.format (x) for x in range (256) if x %
2 == 0] GEA—HFH list, Hpad 03] 255 @EE, Fra sy iig ox.). i 74
El%f%@é’] WA, Al range (256) HTAICEE G R .

loader (JEAZY) —MBRERASANYF. BUHEER HAE load_module () /) method (J7¥%).
WASE T LW finder (FA8E) . W2 A 7#H2E PEP 302, Eﬁﬁ/\abvtmct base class (15 5t
JEHEE]), #%2[F importlib.abce.Loader,

magic method (BEHT 1))  special method (FEp5kI5E) B—E3FEER R .

mapping (¥HW) —FEERY M, B XIREEEN AR, HAEE/E abstract base classes (15 &K
[E]) #, Mapping B MutableMapping fT#§ € ) method, #ifflfl#% dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,

meta path finder (JCEEISabIZY) —MHAEHIEF sys.meta_path M [FE finder (FAa#s). TLHIETH
M geBi g 12 58 B F4 %2 (path entry finder) FBEEARIA .

B A TC R R AR P B AE ) method, #52([F] importlib.abc.MetaPathFinder,

metaclass (JCJE]) —7& class [ class, Class EZ5BFe &7 —1{f class 4%, —1f class dictionary (¢
#), PAK 1 base class (JJIKIHE]) (1513 . Metaclass £ 5545 3738 — #5185, [FV@7 3% class. KEZ#
E’J%#Fli%; I FE A Gt R B /E . Python AYHFE]Z XA & REE)E ST F %1 1) metaclass.
TR B RA TR Z I TR, (A2 ERy, metaclass AT AR LEIR AEMNMEDT £, E1M
%Tﬁ?g?@g%ﬁﬁﬂ HOAT R A GBEW BT . BEVERBIRK (singleton), DAKFFE
HA A A5 o

B % AR AT DATE 7L K B R E

method (J5jik) —{BI7E class A BEV4: 5w 3610 i3 . W14 method FEEVH class 5l — M8 B PE g ey, HI
EA R B S S — W argument (5190 (M5 BEBHHMEE se1f). 552 E funcrion
(BR=) Finested scope (EMRAE FHIEL) -
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method resolution order (JAfENTIDY)  J7iEMRATIE) T RAEAT I A P AE, base class (F:IEHT
[E]) BTy, BIRSS 2.3 24, Python LRI 6 IR EEME, 552 Python 2.3 il
I7 SRR o

module (Bill) —f##5{F Python R A 4% B (organizational unit) Fy#) 4. HEAHA — 1 Gy 4 25 A,
B GEER Python ¥y, BALERE Himporting (A, YA S Python.
58 Fpackage (£45).

module spec (B#IBIRE) A= H, B HREAMSLN import FHEH & . /& importlib.
machinery.ModuleSpec [—1{HE M.

MRO 352 [Elmethod resolution order (J5 ARMTIEIF ) o

mutable)(ﬁj‘ﬁ%ﬁ:) AR A B ME, (EAERFE MY 1d O o 32 Eimmuable (A5
)

named tuple (Fif#7C41) #7ak [named tuple (Fff447CH) | 2451 tuple RIILATREIEY class, HE M
A 5] (indexable) TLF L AT AN 4% B HEAAFI . i SEZETE class 0 H] DA HABAYRF -

A UE)# A ([ESE named tuple, U35 time.localtime () fil os.stat () AMEFE. B—FHT

B sys.float_info:

>>> sys.float_info[l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

45 %% named tuple SZEIZEAE] (1 E6). 50%, —1# named tuple 457 DA —fi IE R class & 362K
sy, HEL% class 2K H tuple, HEFR T MIAMAL (named field) RIT] . 8% class A] AT T
4ier AT DAE H T kR =X (factory function) collections .namedtuple () AL, BFH it
T —LLEESME) method, 15 4% method W] BB 2 7E T i [EJ2 1) named tuple H1, EEFKE

namespace (M%)  SEPIEAARHY . G4 2 PA dictionary (ML) BEE/E. AR, 4
) KR g 25, TEY R (76 method ) g SR A& 25 . 4% 25 FTE fr By 1k v 44
g, AT, B, Kl builtins.open fll os.open () @i T M1 4 25 [ AR
IR i 4 2 TS E A w20 IR A A A B — M R X, 2R o vl s e M T b . 1
4, B4 random.seed () B{ itertools.islice () BifEHIE R, B2 ENEH random
Ml itertools BIAHAEEAE.

namespace package (@ #2%M4EfF) —fH PEP 420 package (£14F), EHAEMELETE {4 (subpackage) [
—{AA . s HEM A REEA ERRRE, W HABAREE MR G RR —Wregular package (IE
HEM), AEeMDEs __init_ .py SRR,

FtizElmodule (F4) .

nested scope (HUIRTEII) REIEIZ: B AN 5% (enclosing definition) A S BT RE Iy . S0I2RIE], —1ip
K MARAE S — MR e s, WEERE2 Mg M. @i, EHREET, &
RATE RIS A PP 2 T S P o [t S A BT A (R A Pl U R A TRV, 4
ks OB TE A 44 2 R R . nonlocal ZEEFESMNEME TR A

new-style class (Wi AKIE) — M4, ©RIGHAEIA K class Y 04FFT 6 Y class . 7851
Python iR A1, HA B class 4 GE{f ] Python BUHTY . ZHMITIEE, B2 slots . ik
(descriptor). J& 'k (property). __getattribute_ (). class method (¥H[EI}3%) Fil static method ([E]

eII5) -
object (¥ufk) FAMAE (EMEs(E) MpiERMATE (method) BAEMTERL. EWRAEInew-style class
(B E)) A4 base class. (FEIRAHED) .

package (££fF) —Fh ol & T H g0 )5 M AL & T 19 Python module. MFiAR B, Wa2HEAF
__path__ J&EERY Python 5.

Yt 2(Eregular package (TFHEAE) Flnamespace package (%53 MEM:) .
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parameter (%) Frfunction (PRZ) B method EZEH I —{F v 44 B % (named entity), B F5PH% K=\ HE
EE 20— argument (513%), sy R 2G| 8. A A LEAR T 2 8

o positional-or-keyword (VBB BHEET) 5] A48 45 5 iR VR R 48 5 5| Spl R
8. BRSEWITESHAL, BWPA TR foo 1 bar:

’def func (foo, bar=None): ... ‘

« positional-only (PEFRAIEL) : H5I]—8 HAEH IO ERpR (A 5 | . TEpR=UE S 2 3R
W/ FI0, W ATERZ P OCHT A E SR A E 28, BIUILAR Y posonlyl FI posonly2 :

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only (FERREASHET): 50— L AEARRSEZ iR b5 | 8. 7Em e 2 &,
£ Zr — BT B BB 51 B 2 B (var-positional parameter) B2 B4l * 9T, SR AEHABR H &
HRIEREBET 28, FIILTH kw_onlyl F1 kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

« var-positional ({EREHEAIE) : 89 —HRELMER AR L i E5 3 (TEC B2 2
EZHUEMIOIET | M2 AN . BRSO ERE 2 WA E L~ AGERR, Bl

args:

def func(*args, **kwargs): ...

o var-keyword ({EREBUEBIGT ) feH ORI B EE BET S 8 (FFC 82
E@gfﬂ%ﬁﬁ%?%lﬁi{z&b)o BHZHEEEREHLSEAREE N~ e, Bilan b
B kwargs .

ST PAFE IS | B R E A B TR, AT DAE)— S8 1) 5 | S o TR
bt 2 BN B £ Wargument (5180 H. # R EF RG] M2 B 2E. inspect.
Parameter class. % X & &%, AN PEP 362,

path entry (PEFS3EH ) FEimport path (BEABAR) HH—EALE, Wipath based finder (FEABEAR R A%
%) S0 E AR import (KA .

path entry finder (PEFSIHH =-5%S) #¢ sys.path_hooks F Ay — 1 0] B 0 4 {4 (callable) (7 R —
i path entry hook) Jf [ {HLf—FE finder , "BEHNIE AR PA—Epath entryiE (V540 .
BT IR AR TH H A Y EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7£ sys.path_hook 53— Al RERY 414 (callable), #5158 Q]
TE—{BFE Bpath entry " FIAEA , HI & Bl E-— @ parh entry finder (FSIEH AR o

path based finder (FLREEFEMITGZY) THRRAYUIEIE S48 2 (meta path finder) Z—, B &r{E—{#import
path 1 FL .

path-like object (M fEHITE) —(HFEREEARAKBKEHYM. FREY T DR —HF R str
i bytes P, i@ —MEIE os.PathLike WHEMYIIF. HERIFIY os. fspath () Kz, —1H
%18 os.PathLike W E MY ABEIE(EIE str 5 bytes R AFIKLL; 1M os. fsdecode ()
I os.fsencode () HIAMET] AT str J bytes B&EHE. 1 PEP 519 ] A,

PEP Python Enhancement Proposal (Python 3¥4[E14222), PEP & —3aksHEIR 0, B #EE] Python #HEEE
AR, sE AR Python i —{f Fr DI RE sk s D REMOAL P I FR % . PEP JER% B (IL i 10 B T &
DA B D) RE G TE 1 S5
PEP W7EAE H Y, 22 E B ThRE R 5. AL R o BRI 0 B R i = e, AREAA
Python % HERERYFOE, 5 el Ay M Hl . PEP A/ B e st B sk Fre B 5
B

#H2([F PEP 1,

portion (34y) 7EM —HEH—AMEE (WATREREFAE— M zip ), BEEREE —MHS
{2 (namespace package) A4 FTE Rk, 1I[A PEP 420 J#)5E 5.

K

]
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positional argument (¥ 5[5 #FH2Eargument (5]4%).,

provisional APT ('¥if7 API) 17 API j245, FEAE k= )sif ) 2 A 2Pk (backwards compatibility) £ 5
OB HERR Y APL. BESR AT, HEEMREUREE N, B EER A ER T,
EARAZ OB N BREELE, W ieg BB mEAHAN ST (LR aEERE N m). S
s EN s[4 —— G API %EZ,%P@)\ZFJTJ%%%H‘Jﬁiﬁﬂiﬂﬁﬁ%ﬁ%@%, BMA e,

RIS AT APL, [8)48 A A2 A0 88 0t it ) [ t8 MR )y 38 ) — 30 ML A ol 8 B A 1 1
5% G T T REFR H — MW I AR 2R O AR E T £
T 8 200 R el A A R = B B IR T AN i A, T S R A (R 1 I T 25 B A R B R Bk
i 2[F PEP 411 T 8 2 404
provisional package (¥[f7E4t) #E&Eprovisional API (4T API).

Python 3000 Python 3.x R ¥ A ERE (RACARTAITER), BREE 3 A m 2 e EE AR, ) ol
PAKEESE) [Py3k].

Pythonic (Python JaU%IY)) —fEAEVES—BAEAS, M T Python 555 &l RIE MIRE, WA M
P A FE 5 RS ACE /ERE A . Bil4n, Python Hiig R —MEEE ML, MM —Mror B
W, ST ER Y A e R AT ERE . Fr2 iSRRG SEERN SR, FTAANAE
Python [ A5 IRy & it i — R B R R AR AR5

for i in range(len(food)):
print (food[i])

HIBZN, DA IERERER . BAA Python JEl# :

for piece in food:
print (piece)

qualified name (K@ #fE) —0 [Zo AR, BHEURKE — AL S E0E I 3] 24l b E =1
class. pRzUEE method [ [H4E 1, @ PEP 3155 @SR, BHNEE KU class 5, FRE 4 7
SH ) {444 R AR ] -

>>> class C:
class D:
def meth (self):
pass

>>> C._ qualname_

IC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

wR G AR, 7 ATRE & & (fully qualified name) 23R WA 1) S L BE A IR AR, AUHEATAn]
WA, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (ZWGIE) Bt YIS BRE. &0 S BEHECT %R 2R, B auiiE
FRFCE (deallocated). 2 M 5140 3 7E Python F2:0AE R & A E|, (H'E EHRCPython BAE ) —1F B 8
JCE. sys ﬁ%ﬁﬁ%ﬁT*@ getrefcount () BRI, &7 RHHEH AT DARTIY 5% R =X 20 (] 81— e
Y 2 BT B

regular package (WEBIEANE) — S package (B4F), Hla—MEE _init_ .py BEWHE.
2 Flnamespace package (4453 &) o
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__slots__ 1 class [FIFBIY—H B, ER M EEE S OB N2, DAIERECH) dictionary (L)
ARETETCIERE . MEARZ SR, (HEA R AR AT, Al PR B AR — R e PR B
(memory-critical) Fr 8 I R =X H FEAE i B 91 ) 5 LA D

sequence (JE¥l) —fiiterable (WEMRHILE), ‘E%E# _ getitem () special method (455K 75¥%), i
B RG I AR FRCEM TR, [EER T M __len_ () method ZR[E{H%FFF (. —Lk
Fl )y BFHFE 1ist. str, tuple flbytes, FHER, MR dict BWHHE _ getitem ()
Ml __len_ (), {HEWAEIE M (mapping) AL, HEHAHR 26 AL & 1 immutable
o, AR

4 B M) (abstract base class) collections.abc. Sequence FEF% | — 5 I E & A6,
AMERF _ getitem () Ml __len_ (), BT count (). index (). __contains__ ()
M __reversed (). EEMIETANTREE, WPAMH register () PiHfEsbEIE.

set comprehension (#{T&iYIESE) — A vk, HAR B — M T B 4 1 & 3B e 4 ot
=, [EH e P45 5 DL—1# set [0]f#, results = {c for ¢ in 'abracadabra' if c not

in 'abc'} GEE—@FEH set: {'r', 'd'}. FHREI R, REEF RN LT,
single dispatch (¥i—$1) generic function (ZZPR) FABER—HEA, TR, BAERSEEEE BR
—5 Y H(E.

slice (VJ)y) — @Y1, & WS — Bsequence (J¥5)) WH—a0. @ —BY RN TR
i R 4T 5% (subscript notation) [1, #7 4% 20 #5, HIAESF 2 M6 HE %, #w
variable_name[1:3:5]. FEFE9E () FF880ERT, &6 slice Wit

special method (¥§%k i) —7ME iyl Python H BFFIYfY) method, Ji it Hm A E AT RS, Fln
Tk, 57 method (1944 F8 &7 BHUE A4S A Wil T IRE]. Special method #£4% 7k 7 i & AR AT R4
[EIR .

statement (BfiAR) BEAXZE - (HEH (suite, AL [RIE]) PAY—F4. BRI —
fflexpression (FEEARX), B REHEBET (BlNir. while W for) MEZHEEEHZ —.

strong reference ([FJ5I§) 7 Python [ C API v, 57| FLZH8 A REA 51 MRS BT A X251 H .
QS Py _INCREF () RAKHGRT| AT LM ER5 ] H i nl@id py_DECREF () %
REE
Py_NewRef () MzUA ALY FMES K. W%, EREESRWERZ A, BHEE
#[E)2 M 0] py_DECREF () #i3X, DABEGENR 2.

St Eborrowed reference (fEH2M1).

text encoding (3L #if5) Python H A2 EE 22— Unicode #5 2} (code point) {74 (HEEALE U+0000 --
U+10FFFF 2 [H]). #EREFo AR —MEE, EUE I SLE— 5 e P .

A8 TR S B JCALF 5, R [4mfis) , 148 7 o AL 51 B i or % 7 H B AR ) T A
(decoding) |,

A Z AR ST AL SR (codecs), EMBEAIREE [ 3745 1.

text file (SCFRER) —MHREEFENE A st WA file object (FEEWIM:) . W, LFHEE
BE R L B TCAH 2 1] 1 &R (byte-oriented datastream) [F) €5 [ B i Bilrext encoding (SCF 4 ) o
SCFRERMB A AU (o 3K 'w') BAERESR. sys.stdin, sys.stdout PAK
io.StringIO WEH.

FsElbinary file (—HEFRIESR), B2 —HEEREBNE AT Bt (bytes-like object) IR
ES7/ LN

triple-quoted string (=5[9EEl=) =558 ( ) #5198 O) WEEERN—FHTE . BERTEM
EEA R ALE R S 5 7 B AT 2 AN RE, (HERFZ A, B2 RA K. MR
PATE 75 FR A 25 A BEE) (unescaped) (19 3.5 | S8 A 5] 5%, 1M H &M A 75 {8 i 38 457 JC (continuation
character) 5 DABSZ AT, 15 615 M7 4w 55 (B 7 B e ETE

type (M(E])) —{# Python ¥ WA EIE € T e EEE WY SHEY A —MEE. —mY
FRETRT AR ER __class__ BHARAFE, #iPA type (ob3) HMR.

type alias (REIE#) —EREMFEZER, Z8H2EEE 4@ RERF (dentifier) 27,
HEFEZ SR 2 R (ype hint) A H . B4
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def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FIPARGERG, BRAT AT

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

w20 typing fl PEP 484, A I RERHIIA .

type hint (BERR)  —Hannowarion (ERE), EHgE —MEE. —{H class B2 — K112 Hak ]
HH{ERTEIZE.

R SRR, A28 Python [EHAY, (HEMB(EREAE M THMRAE A, [EfER D) IDE
St FE R #E 4 (completion) FIEAE (refactoring).

4 3 5 . class JB MR ORI R 20 O & I s ) B E R R, AR A A A typing.
get_type_hints () RIEHL.

2L typing #l PEP 484, I RERHHIA .

universal newlines (iJHEf7'700) — R SCF (text stream) F 53K, @44 AR i 19 15 [ElR EE)
—ATIIEE R Unix 72 F ' \n'. Windows 1] '\r\n" FI# Macintosh 1] '\r'. 3H2[E
PEP 278 fil PEP 3116, DAKJHA bytes.splitlines () WP

variable annotation (Z28{(EIF%) (& 8EL class JB i annotation ([FIF2).
(EVRE 5 k. class JB PRI, MR EIEMENY -

class C:
field: 'annotation'

SEREE T AR L ERRT (ype hin): B0, EESEEY GG int CBE) H:

count: int = 0

S EVRE A REAAE 7 470 0 IR AAL0% o) BB wEA O R R o

st [Flfunction annotation (KILEIRE). PEP 484 1 PEP 526, 4 ILIheEHIA . BN EREN L
B, 7 2[E annotations-howto.

virtual environment ([EERES) — W /ER Bk (cooperatively isolated) [ ¥ILf TS, fiEid# Python [ {di /]
FH A R RE UG DAL SE RN TH4) Python BEEIE (4, RIS € 38 i) —fH & 4% 134T A9 HiAth Python JfE I 72
KT EEATE.

%) venv,

virtual machine ([EIEERERS) — 8 5¢ 4 b CHE 7 2 619 BB (computer). Python (¥ [E) e 4% & & #147
Hibytecode ({TCALTG) Awee sk i AL,

Zen of Python (Python Z[E]) Python st HISEPTEL 51 %, HIEIA A B R SEAR AL ILRh = - sl
KA A EE) X RATICRIMA [import this] AHREIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

ECIE
« Fred L. Drake, Jr., 5l Python SC{4 T HALM A& DA — I A Ve
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh ¢4, Sphinx #2ftBf¥) Alternative Python Reference wf3#| IS LT £ .

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

BERA | BE Fh HaE GPL A& 7
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI %‘
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI B
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.142.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF 2=
22 PAE 2.1.1 2001 4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.10.16 &Y PSF {R#E&#

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.10.16 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.16 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.10.16 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.16 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made._

—~to Python
3.10.16.

4. PSF is making Python 3.10.16 available to Licensee on an "AS IS" basis.

PSEF 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 3.10.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.16
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.16, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.16, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FjA PYTHON 2.0 [y BEOPEN.COM {E#£ &

BEOPEN PYTHON BAVRFZHES 4055 1 i)

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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.

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.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

(N gkze)
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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 ¥ PYTHON 1.6.1 B CNRI i &#

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

(N maksr)

142 Appendix C. ;B BB




The Python Language Reference, (I 3.10.16

(R L —5)

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 Fi* PYTHON 0.9.0 E 1.2 g CWI iZ{E&#H

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 Fi? PYTHON 3.10.16 [FIBASC #4[F#2X 5589 ZERO-CLAUSE BSD i%1#

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #usrIekRany iR 8 MBI

A AR SE B R AN A S S G B, PR 2FE Python FEEIMCAS b Bl (Y 55 = e
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C.3.1 Mersenne Twister

_random B&H S T DA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {1} N #&
7R EEARE A A . DAT 2 AR Al Y 5 48 iy -

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)

C.3.2 Sockets

socket B /Tl getaddrinfo () fil getnameinfo () K=, B WIDE 8% (https:/www.wide.
ad.jp/) [E), AU [A) A D L 8 v e G -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(FgkzE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FEFH¥ socket fR¥E

asynchat il asyncore 40 A5 DA R :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies HEAH LS DA R :

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

(N Baksr)
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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 #{TiB[I

trace B E AT B
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.

C.3.6 UUencode Bl UUdecode &Fz

uu BRAL R DA :

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.

(N Baksr)
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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 iZimf2 gy

xmlrpc.client A& DAY :

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. 1IN 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.

C.3.8 test_epoll

test_epoll B E DA A :

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

(N Baksr)
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BLFEfHY kqueue il & LA R -

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.

C.3.10 SipHash24

Python/pyhash. c f§ %% Marek Majkowski’ /¢ Dan Bernstein ] SipHash24 HEVEREE. B0
R

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c fZ4AL T C [ dtoa Fl strtod pRX, A C 1) EERS B 15 B BOR 7 5 FAHEE . 3% 4R
A4 H David M. Gay 2257 )[R A 25, 153 BAE R AR https://web.archive.org/web/20220517033456/http:
[lwww.netlib.org/fp/dtoa.c T#E. it 2009 4F 3 H 16 H Tk 0 G R 22 067 DA HURE B 37 e ] -

/****************************************************************

*

* 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

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/

C.3.12 OpenSSL

10157 OpenSSL B3 AT 9 -3 7 GiffE 1, B hashlib, posix. ssl. crypt Bl (I ASLIHL
i, s, PIE Windows il macOS ) Python Z45RE X T A % OpenSSL B s MM, FFbATE M5
S OpenSSL HZHEAY HI 4

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.

*

Q)
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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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

* The implementation was written so as to conform with Netscapes SSL.
*

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

AR B pyexpat T EE] ——with-system-expat, & HIZMHETEEH—MES expat JFHAT
B B AR AR

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

BRARFE R E _ctypes PR EE] ——with-system-1ibffi, FHHIFZMET & H—HEE libfi JFAA1HS
B B A AR R

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

URAE R S BARBIY 2lib A KA ABOR vk R 2110 JE5E, Rz se g M —MEE 2ib [5G
AR R A 2

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 {Ji ¥ 3EEIZE (hash table) E4/E, DA cfuhash BZE([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR

(N gkze)
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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

MAETEEE _decimal B4l EE) ——with-system-libmpdec, 7 Il #%REi41 € H—F(E 2 libmpdec
PR B A ) A A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N B|RE#

test B CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
[www.w3.0org/TR/xml-c14n2-testcases/ githizR, HAEH A 3-clause BSD 1 REg: 4L

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.
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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.3.19 audioop

audioop HEHLE ] T SoX Tl H ) g771.c LI AR . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 tar.gz

B AU /2 Sun Microsystems, Inc. [ i Al (IEJC R B HLE T . 7l DAFS DLl 18 el e AR
T TE25 AT 2 o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

FRALR Sun JEACRS AP AR AR S 9 H. Sun Microsystems, Inc. W35%A7 LMD HAE A . HEGE .
R BE G .

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

FEALATE LT Sun Microsystems, Inc. AN AT Arf S A sl A1) 45 2 sl HAAAR IR G . [RIE RS TS
SERIENTE, B Sun SAEAAI] e KA IR E .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043
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BB A © 2001-2023 Python #{PFREG: 25 . PREF BT RUA -

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { i —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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EFE
..., 123
ellipsis literal, I8
LA |
string literal, 10
. (dot)
attribute reference, 68
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,72
unary operator,71
' (single quote)
string literal,9
! patterns, 98
" (double quote)
string literal,9
nmmwn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

BEET, 72

o\

augmented assignment, 81
& (ampersand)
EHEF, T3
&:
augmented assignment, 81
() (parentheses)
call, 69
class definition, 106
function definition, 104
generator expression, 64
in assignment target list, 80
tuple display, 62
* (asterisk)
function definition, 105
import statement, 87
in assignment target list, 80
in expression lists,77

in function calls, 70

BET, 72

function definition, 105
in dictionary displays, 64
in function calls, 70

EET, 71

K A=

augmented assignment, 81
* =

augmented assignment, 81

+ (plus)
binary operator, 72
unary operator,71

+=
augmented assignment, 81

, (comma), 62
argument list, 69
expression list, 63,77,82, 106
identifier list, 88,89
import statement, 86
in dictionary displays, 64
in target list, 80
parameter list, 104
slicing, 69
with statement, 95

/ (slash)
function definition, 105

BET,72

BET.72
//=

augmented assignment, 81

//

augmented assignment, 81
0b

integer literal, 14
0o

integer literal, 14
0x

integer literal, 14
2to03,123
: (colon)

annotated variable, 82
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compound statement, 92, 93, 95, 96, 104,
106
function annotations, 105
in dictionary expressions, 64
in formatted string literal, 12
lambda expression, 77
slicing, 69
: = (colon equals), 76
; (semicolon), 91
< (less)

£ET, T3
EET,T3

<<=

<<

augmented assignment, 81
<=

 EgT 73
2EF,73

augmented assignment, 81
= (equals)

assignment statement, 80
class definition, 32

for help in debugging using

string literals, 12

function definition, 105

in function calls, 69

EHF,73

function annotations, 105
> (greater)

BET,T3
>=

BET,T3

£ET,T3

>>

>>
augmented assignment, 81

>>>, 123

@ (at)
class definition, 106
function definition, 104
EHETF, 72

[ 1 (square brackets)
in assignment target list, 80
list expression, 63
subscription, 68

\ (backslash)
escape sequence, 10

escape sequence, 10
\N

escape
\n

escape
\r

escape
\t

escape
\U

escape
\u

escape
\v

escape
\x

escape
~ (caret)

BHT,T3

sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10
sequence, 10

A

augmented assignment, 81
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
_ , identifiers,9

__abs__ () (object th7ri%), 39
__add__ () (object 897 i%), 38
__aenter__ () (object 87 i%), 43
__aexit___ () (object W7 %), 43
__aiter__ () (object 7 i%), 42

__all__ (optional module attribute), 87
__and__ () (object 897 i%), 38
__anext__ () (agen 897 %), 67
__anext__ () (object 97 i%), 42
__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations___ (module attribute), 22

__await__ () (object 75 i%), 41
__bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 897 i%), 28
__bytes__ () (object 87 i%), 26
__cached_ ,55

__call__ () (object method), 71
__call__ () (object 847 i¥), 36
___cause___ (exception attribute), 84
__ceil__ () (object 897 i%), 39

__class__ (instance attribute), 22

__class__ (method cell), 33

__class__ (module attribute), 29
__class_getitem__ () (object t948[F)p B ), 34

A\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure___ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 897 i%), 39

\b __contains__ () (object 47 i%), 38
escape sequence, 10 __context__ (exception attribute), 84

\f __debug__, 82
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__defaults___ (function attribute), 20
__del__ () (object 897 i%), 25
__delattr__ () (object 897 i%), 28
__delete__ () (object 897 %), 29
__delitem__ () (object 075 i%), 37
_ dict__ (class attribute), 22
___dict__ (function attribute), 20
__dict__ (instance attribute), 22
__dict__ (module attribute), 22
_dir__ (module attribute), 29
_ dir__ () (object 897 i%), 28
__divmod__ () (object 847 i%), 38
__doc___ (class attribute), 22
doc___ (function attribute), 20
__doc__ (method attribute), 21
_doc__ (module attribute), 22
__enter__ () (object 57 i%), 40
__eq__ () (object 57 i%), 26
__exit__ () (object 8497 i%), 40
_ file_ ,55
_ file_  (module attribute), 22
_ float__ () (object 897 i%), 39
_ floor__ () (object 857 i¥), 39
_ floordiv__ () (object #97 i%), 38
__format__ () (object 897 %), 26
_ func__ (method attribute), 21
_ future_ , 127

future statement, 87
__ge__ () (object 847 i¥), 26
__get__ () (object 897 i%), 29
__getattr__ (module attribute), 29
__getattr__ () (object 075 %), 28

__getattribute__ () (object 897 i%), 28
__getitem__ () (mapping object method), 24

__getitem__ () (object 897 i%), 37
__globals__ (function attribute), 20
__gt__() (object 897 i%), 26
__hash__ () (object 8497 i%), 27
__iadd__ () (object 897 i%), 39
__iand__ () (object 897 i%), 39

_ _ifloordiv__ () (object 897 i%), 39

__ilshift__ () (object #97 i%), 39
__imatmul__ () (object 84975 i%), 39
__imod__ () (object 847 i%), 39
__imul__ () (object 847 i¥), 39
__index__ () (object 497 i%), 39
__init_ () (object th7ik), 25

__init_subclass__ () (object 8448[FI% 8), 31
__instancecheck__ () (class 975 %), 34

__int__ () (object W97 i%), 39
__invert__ () (object 897 %), 39
__dor__ () (object g7 i%), 39
__ipow__ () (object 847 i%), 39
__irshift__ () (object &7 i%), 39
__isub__ () (object 897 i%), 39
__iter_ () (object 847 i¥), 37
__itruediv__ () (object 497 i%), 39
__ixor__ () (object 897 i%), 39

__length_hint__ () (object 97 i%), 37
_ loader_ ,55

__1shift__ () (object 97 i%), 38
__1t__ () (object 9% i%), 26

main

__next__ () (generator 8975 %), 66
__or__ () (object 97 i%), 38
__package
__path
__pos___ () (object 897 i%), 39
__pow___ () (object 75 i%), 38
__prepare___ (metaclass method), 33
__radd__ () (object 8975 i%), 38
__rand__ () (object 897 i¥), 38
__rdivmod__ () (object 975 %), 38
__repr__ () (object 897 i%), 26
__reversed__ () (object 497 %), 37
__rfloordiv__ () (object 075 i%), 38
__rlshift__ () (object 975 i%k), 38
__rmatmul__ () (object 897 i%), 38
__rmod___() (object 897 i%), 38
__rmul__ () (object 897 i%), 38
__round__ () (object 7 i%), 39
__rpow___ () (object #7 i%), 38
__rrshift__ () (object 897 i%), 38
__rshift__ () (object #97 i%), 38
__rsub__ () (object 847 i%), 38
__rtruediv__ () (object 497 i%), 38
__rxor__() (object #97 i%), 38

_ self__ (method attribute), 21
__set_name__ () (object 497 i%), 32
__setattr__ () (object 07 i%), 28
__setitem__ () (object 975 i%k), 37
_ _slots_ ,134

__spec
__str__ () (object W75 i%), 26

__kwdefaults___ (function attribute), 20
__le__ () (object 57 i%), 26
__len__ () (mapping object method), 28

len__ () (object 897 %), 36

H 4, 46, 109

__matmul__ () (object 497 i%), 38
__missing__ () (object 897 i%), 37
__mod___ () (object W7 i%), 38

_ _module__ (class attribute), 22
__module__ (function attribute), 20
__module__ (method attribute), 21
__mul__ () (object 897 i%), 38
__name_ ,55

_ name___ (class attribute), 22
__name___ (function attribute), 20
__name___ (method attribute), 21
__name___ (module attribute), 22
__ne__ () (object 7 %), 26
__neg___ () (object 897 i%), 39

new___ () (object 47 i%), 25

, 55

, 55

ror__ () (object 897 i%), 38

set__ () (object 897 %), 29

, 55
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__sub__ () (object 897 i%), 38

__subclasscheck__ () (class 897 %), 34
__traceback__ (exception attribute), 84

__truediv__ () (object 897 i%), 38
__trunc__ () (object 897 i%), 39
__xor__ () (object 8497 i%), 38

{} (curly brackets)

dictionary expression, 64
in formatted string literal, 12

set expression, 63
| (vertical bar)
EHEF, T3
‘:
augmented assignment, 81
~ (tilde)
BHEF, 1
B 4h
AssertionError, 82
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 86
NameError, 62
StopAsyncIteration, 67
StopIteration, 66, 84
TypeError, 71
ValueError, 73
ZeroDivisionError, 72

ot

asynchronous—generator, 67

Boolean, 18

built-in function, 21,71
built-in method, 21, 71
callable, 20, 69

class, 22,71, 106

class instance, 22,71
complex, 19

dictionary, 20, 22,27, 64, 68, 81

Ellipsis, 18
floating point, 19
frame, 23

frozenset, 20
function, 20, 21, 71, 104
generator, 23, 64, 65
immutable, 19
immutable sequence, 19
instance, 22,71
integer, 18

list, 19,63, 68, 69, 81
mapping, 20, 22, 68, 81
method, 21, 71

module, 21, 68
mutable, 19, 80
mutable sequence, 19
None, 18, 79
NotImplemented, 18
numeric, 18, 22

sequence, 19, 22, 68, 69, 76, 81, 92

set, 19, 63

set type, 19
slice, 37

string, 68, 69
traceback, 24, 84,93
tuple, 19, 68, 69, 77

user—defined function, 20,71, 104
user—-defined method, 21

EE R &

PYTHONHASHSEED, 28

BET

% (percent), 72

& (ampersand), 73
* (asterisk), 72

** 71

/ (slash), 72
/7,72

< (less), 73

<<, 73

<=,73

> (greater), 73
>=,73
>>, 73
@ (at), 72
~ (caret), 73
| (vertical bar), 73
~ (tilde), 71
and, 76
in, 76
is, 76
is not, 76
not, 76
not 1in,76
or, 76

42 F
as, 86, 93, 95, 96
async, 107
await, 71, 107
case, 96
elif, 92
else, 85,9294
except, 93
finally, 83, 85, 86, 93, 94
from, 65, 86
if, 96
in, 92
yield, 65
assert, 82
async def, 107
async for, 107
async with, 108
break, 85, 92, 94
class, 106
continue, 86,92, 94
def, 104
del, 25, 83
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for, 85, 86, 92
global, 83, 88
if,92
import, 21, 86
match, 96
nonlocal, 89
pass, 83
raise, 84
return, 83, 94
try, 24,93
while, 85, 86, 92
with, 40, 95
yield, 84

A

abs

[Flz g =, 39

abstract base class (?&]%%E%@) , 123

aclose () (agen 47 i%), 68
addition, 72
and
bitwise, 73
EHEF, 76
annotated
assignment, 82
annotations
function, 105
annotation ([Ef8) ,123
anonymous
function, 77
argument
call semantics, 69
function, 20
function definition, 105
argument (B|#) ,123
arithmetic
conversion, 61
operation, binary, 72
operation, unary, 71
array
M4 19
as
except clause, 93
import statement, 86
match statement, 96
with statement, 95
e, 86,93, 95,96
AS pattern, OR pattern, capture
pattern, wildcard pattern,
98
ASCII, 4,9
asend () (agen 897 %), 67
assert
PRk X, 82
AssertionError
Bish, 82
assertions
debugging, 82

assignment
annotated, 82
attribute, 80
augmented, 81
class attribute, 22
class instance attribute, 22
slicing, 8l
statement, 19, 80
subscription, 80
target list, 80
assignment expression, 76
async
T, 107
async def
PRt R, 107
async for
in comprehensions, 62
Bt R, 107
async with
Rt =, 108
asynchronous context manager (JE[F FF
HEEHEE) 124
asynchronous generator
asynchronous iterator, 21
function, 21
asynchronous generator iterator(JE[FE#F
B4 BEIRE) 124
asynchronous generator(de | FEIAE %), 124
asynchronous iterable (3 & ¥ T EI®X 4 #)
, 124
asynchronous iterator (R FEIRE), 124

asynchronous—generator

ik, 67
athrow () (agen 497 i%), 68
atom, 61

attribute, 18
assignment, 80
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 83
generic special, 18
reference, 68
special, 18

AttributeError
B4k, 68

attribute (E#) , 124

augmented
assignment, 81

await
in comprehensions, 63
BaEE, 71, 107

awaitable (T &&FYH) | 124

b'
bytes literal, 10
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b" procedure, 79
bytes literal, 10 user—defined function, 71
backslash character,6 callable
BDFL, 124 M1, 20, 69
binary callable (F*Ew4y4F) |, 125
arithmetic operation, 72 callback ([E") ,125
bitwise operation, 73 case
binary file (%4 %) , 124 match, 96
binary literal, 14 4T, 96
binding case block, 98
global name, 88 C-contiguous, 125
name, 45, 80, 86, 104, 106 chaining
bitwise comparisons, 73
and, 73 exception, 84
operation, binary, 73 character, 19, 69
operation, unary, 71 chr
or, 73 [z % R, 19
xor, 73 class
blank line, 7 attribute, 22
block, 45 attribute assignment, 22
code, 45 body, 33
BNF, 4, 61 constructor, 25
Boolean definition, 83, 106
operation, 76 instance, 22
W, 18 name, 106
borrowed reference (FHZKE) , 124 M1, 22,71, 106
break Bk X, 106
A R, 85,92, 94 class instance
built-in attribute, 22
method, 21 attribute assignment, 22
built-in function call,71
call,71 W, 22, 71
ik, 21, 71 class object
built-in method call, 22,71
call, 71 class variable (FE# %) ,125
M, 21,71 class (#[E)) ,125
builtins clause, 91
A, 109 clear () (frame 897 %), 23
byte, 19 close () (coroutine 37 i%), 42
bytearray, 19 close () (generator 7 i%), 66
bytecode, 23 co_argcount (code object attribute), 23
bytecode (fLL##E) , 125 co_cellvars (code object attribute), 23
bytes, 19 co_code (code object attribute), 23
Bz %=, 26 co_consts (code object attribute), 23
bytes literal,9 co_filename (code object attribute), 23

bytes—like object (L TAEHH) ,125 co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23

C co_freevars (code object attribute), 23

c, 10 co_kwonlyargcount (code object attribute), 23
language, 18, 19,21, 73 co_lnotab (code object attribute), 23

call, 69 co_name (code object attribute), 23
built-in function, 71 co_names (code object attribute), 23
built-in method, 71 co_nlocals (code object attribute), 23
class instance, 71 co_posonlyargcount (code object attribute), 23
class object, 22,71 co_stacksize (code object attribute), 23
function, 20, 71 co_varnames (code object attribute), 23
instance, 36,71 code
method, 71 block, 45
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code object, 23
coercion ([FJ#|#A) , 125
comma, 62
trailing, 77
command line, 109
comment, 6
comparison, 73
comparisons, 26
chaining, 73
compile
Bz & =, 88
complex
number, 19
Bz & =, 39
. 19
complex literal, 14
complex number (%{) , 125
compound
statement, 91
comprehensions, 62
dictionary, 64
list, 63
set, 63
Conditional
expression, 76
conditional
expression, 77
constant, 9
constructor
class, 25
container, 17,22
context manager, 40
context manager @%i%%ﬂ§§§),125
context variable (¥ ##) ,125
contiguous (LK) ,125
continue
Ik X, 86,92, 94
conversion
arithmetic, 61
string, 26,79
coroutine, 41, 65
function, 21
coroutine function C%ﬁigﬁﬁ),126
coroutine C%fi),126
CPython, 126

D

dangling
else, 91
data, 17
type, 18
type, immutable, 62
datum, 64
dbm.gnu
A, 20
dbm.ndbm
HE4, 20
debugging

assertions, 82
decimal literal, 14
decorator (Z#F#) ,126
DEDENT token, 7,91
def

PRiE K, 104
default

parameter value, 105
definition

class, 83, 106

function, 83, 104
del

R R, 25, 83
deletion

attribute, 83

target, 83

target 1list, 83
delimiters, 15
descriptor (#H##) ,126
destructor, 25, 80
dictionary

comprehensions, 64

display, 64

M, 20, 22, 27, 64, 68, 81
dictionary comprehension (FHAgELEE),

126
dictionary view (FHAiE) ,126
dictionary (F#) ,126
display

dictionary, 64

list, 63

set, 63
division, 72
divmod

Bz & =, 38
docstring, 106
docstring ([EHF &) , 126
documentation string, 23

duck-typing (%FAI[F]) ,126

E
e
in numeric literal, 14
EAFP, 126
elif
B4, 92
Ellipsis
i, 18
else
conditional expression,77
dangling, 91
ek, 85,9204
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 46
error handling, 47
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errors, 47
escape sequence, 10
eval

Bz & =, 88, 110
evaluation

order, 77
exc_info (in module sys), 24
except

B4, 93
exception, 47, 84

chaining, 84

handler, 24

raising, 84
exception handler, 47
exclusive

or, 73
exec

Bz & =, 88
execution

frame, 45, 106

restricted, 47

stack, 24
execution model, 45
expression, 61

Conditional, 76

conditional, 77

generator, 64

lambda, 77, 105

list, 77,79

statement, 79

yield, 65
expression (EER) ,126
extension

module, 18
extension module (FEHAL) , 127

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (f &) ,127
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object (#ZEWH) ,127
file-like object (¥fEZWH) ,127
filesystem encoding and error

handler ( £ % # # # fn &

HER) , 127

finalizer, 25
finally
e, 83, 85, 86, 93, 94
find_spec
finder, 52
finder, 51
find_spec, 52
finder (FM &) ,127
float
[z & =, 39
floating point
number, 19
it 19
floating point literal, 14
floor division (| FTE EWKkiE) , 127
for
in comprehensions, 62

B R, 85, 86, 92

form
lambda, 77
format () (built-in function)

__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 125

frame
execution, 45, 106
ik, 23
free
variable, 46
from
import statement, 45, 86
HsEF, 65, 86

yield from expression, 65
frozenset
HitE, 20
fstring, 12
f-string, 12
function
annotations, 105
anonymous, 77
argument, 20
call, 20,71
call,user—-defined, 71
definition, 83, 104
generator, 65, 84
name, 104
user—-defined, 20
o, 20, 21, 71, 104
function annotation (& R[EE) ,127
function (&) ,127
future
statement, 87

G

garbage collection, 17
garbage collection (B3 [E ) , 128

## J& generator, 128

expression, 64
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function, 21, 65, 84
iterator, 21, 84
W, 23, 64, 65
generator expression, 128
generator expression ([El4 ZHEERX) , 128
generator iterator (i%ﬁﬁ%&) , 128
GeneratorExit
#l4h, 66, 68
generator (é%&) , 128
generic
special attribute, 18
generic function (EAER) , 128
generic type (ZAME]) ,128
GIL, 128
global
name binding, 88
namespace, 20

PRk =, 83, 88
global interpreter lock (&3 H#E &44) ,
128
grammar, 4
grouping, 7
guard, 97
H
handle an exception,47
handler
exception, 24
hash
[z & =X, 27

hash character,6
hash-based pyc (#FEIZEH#H pyc) , 128
hashable, 64
hashable (#F#[[E4) , 128
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

I
id
EzE =, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 129
if
conditional expression, 77
in comprehensions, 62
W# T, 96
PRk K, 92
imaginary literal, 14
immutable
data type, 62

object, 62, 64

i, 19
immutable object, 17
immutable sequence

itk 19
immutable types

subclassing, 25
immutable (R &H4) , 129
import

hooks, 52

MR R, 21, 86
import hooks, 52
import machinery, 49
import path (EANKE) ,129
ImportError

Bl4h, 86
importer (EAN) ,129
importing (FEAN) , 129
in

BHT,76

T, 92
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W97 %), 24
inheritance, 106
input, 110
instance

call, 36,71

class, 22

ok, 22, 71
int

[El & R, 39
integer, 19

representation, 18

Ytk 18
integer literal, 14
interactive mode, 109
interactive (Z#H) , 129
internal type,?23
interpolated string literal, 12
interpreted (EEW) , 129
interpreter, 109
interpreter shutdown (EZEZHH) ,129
inversion, 71
invocation, 20
io

M4, 23
irrefutable case block, 98
is

EHF, 76
is not

EHEF, 76
item

sequence, 68

string, 69
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item selection, 19 M
iterable magic

unpacking, 77 method, 130
iterable (FERAH) ,129 magic method (EMTF %) ,130
iterator ([E/f#) ,129 makefile () (socket method), 23
J mangling

name, 62

J mapping

in numeric literal, 14 o1, 20, 22, 68, 81
Java mapping (#m:) |, 130

language, 19 match

case, 96
K Mk R, 96
key, 64 matrix multiplication, 72
key function (#® =) , 129 membership
key/datum pair, 64 test, 76
keyword, 9 meta
keyword argument (B85 5|%) ,130 hooks, 52
meta hooks, 52

L meta path finder (THELFHE) ,130
lambda, 130 metaclass, 32

expression, 77, 105 metaclass hint, 33

form, 77 metaclass (CHEE) , 130
language method

c, 18,19,21,73 built-in, 21

Java, 19 call, 7l
last_traceback (in module sys), 24 magic, 130
LBYL, 130 special, 134

leading whitespace,? user-defined, 2]

len W, 21,71
Bz g =, 19, 20, 36 method resolution order (FEMMIEF) .
lexical analysis,S 13}
lexical definitions,4 method (77 #) ,130
line continuation,6 minus, 71
module

line joining,5,6 .
line structure,5 extension, 18
list importing, 86

assignment, target, 80 namespace, 22

comprehensions, 63 ##, 21, 68
deletion target, 83 module spec, 5l
display, 63 module spec (HAAIE) ,131
empty, 63 module (##1) ,131
expression, 77,79 modulo, 72
target, 80, 92 MRO, 131
M, 19, 63, 68, 69, 81 multiplication, 72
list comprehension (HB7|4&EH) ,130 mutable
1ist (&%) ,130 i1, 19, 80
literal, 9,62 mutable object, 17
loader, 51 mutable sequence
loader (FAE) ,130 W, 19 ‘
locale encoding (BB 4#H) , 130 mutable (F&4#) , 131
logical 1line,5
loop N
statement, 85, 86, 92 name, 8, 45, 62
loop control binding, 45, 80, 86, 104, 106
target, 85 binding, global, 88
class, 106

function, 104
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mangling, 62
rebinding, 80
unbinding, 83
named expression, 76
named tuple (M4 G4) , 131

NameError

B4, 62
NameError (built-in exception), 46
names

private, 62
namespace, 45

global, 20

module, 22

package, 50

namespace package (@& ZEEH) ,131
namespace (@& =MH) ,131
negation, 71
nested scope (ﬁﬁc%ﬂ(ﬁ;)ﬂﬁ) , 131
new-style class (FH#[) ,131
NEWLINE token,5, 91
None

W, 18,79

nonlocal

R R, 89

EHTF,76
not in
EHEF, 76
notation, 4
NotImplemented
HitF, 18
null
operation, 83
number, 14
complex, 19
floating point, 19
numeric
ok, 18, 22

numeric literal, 14

O

object, 17
code, 23
immutable, 62, 64
object.__match_args_  ([Fl# % &), 40
object.__slots_  ([Fla %), 30
object (4#) ,131
octal literal, 14
open
Bz & =, 23
operation
binary arithmetic, 72
binary bitwise, 73
Boolean, 76
null, 83
power, 71
shifting, 73
unary arithmetic, 71

not

unary bitwise, 71
operator
— (minus), 71, 72
+ (plus), 71,72
overloading, 24
precedence, 78
ternary, 77
operators, 15
or
bitwise, 73
exclusive, 73
inclusive, 73
EHEF,76
ord
Bz &, 19
order
evaluation, 77
output, 79
standard, 79
overloading
operator, 24

P

package, 50
namespace, 50
portion, 50
regular, 50
package (&) ,131
parameter
call semantics, 70
function definition, 104
value, default, 105
parameter (%#) ,132
parenthesized form, 62
parser, 5
pass
PRt =, 83
path
hooks, 52
path based finder, 57
path based finder (ERELHZHAE) , 132
path entry finder (BEIEH Fig#k) ,132
path entry hook (BEIEH[F]) ,132
path entry (BEIEEH) ,132
path hooks, 52
path-like object (B4 #) , 132
pattern matching, 96
PEP, 132
physical line,5,6,10
plus, 71
popen () (in module os), 23
portion
package, 50
portion (#4) ,132
positional argument ({L%3|#) ,133
pow
Bz & =, 38

power
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operation, 71
precedence

operator, 78
primary, 68

print

[Flz g =, 26

print ()

(built-in function)

__str__ () (object method), 26

private

names, 62
procedure
call, 79
program, 109
provisional API (¥4T API) ,133
provisional package (¥4{T&E#) ,133
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
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PEP
PEP
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3000, 133
Enhancement Proposals
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8, 74

236, 88

238,127

252,29

255,65
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302,49, 60, 127, 130
308,77

318,107

328,60

338,60

342,65
343,40, 96, 125
362,124,132

366, 55, 60

380, 65

411,133

414,10

420,49, 50, 56, 60, 127, 131, 132
443,128

448, 64,70,77
451, 60, 127
483,128

484,34, 82, 106, 123, 127, 128, 135
492,42, 65,108, 124, 126
498, 13,127
519,132

525,65, 124

526, 82, 106, 123, 135
530, 63

560, 33, 36

562,29

563, 87, 106

570, 105

572, 64,76, 100

585, 128

614, 105, 106
617,111
634,40, 96, 104
636,96, 104

PEP 3104, 89
PEP 3107,105
PEP 3115, 33,107
PEP 3116, 135
PEP 3119, 34
PEP 3120,5
PEP 3129, 107
PEP 3131,8
PEP 3132, 81
PEP 3135, 34
PEP 3147,55
PEP 3155,133
PYTHONHASHSEED, 28
Pythonic (Python AW ) ,133
PYTHONPATH, 57

Q

qualified name (fRF %F%) ,133

R
r'
raw string literal, 10
r"
raw string literal, 10
raise
PRiE =, 84
raise an exception,47
raising
exception, 84
range
[z & =X, 93
raw string, 10
rebinding
name, 80
reference
attribute, 68
reference counting, 17
reference count (&3 #) ,133
regular
package, 50
regular package (FEHEH) ,133
relative
import, 87
repr
Bz & =, 79
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 47
return
B3R R, 83, 94
round
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scope, 45, 46
send () (coroutine &7 i%), 42
send () (generator 97 %), 66
sequence
item, 68
M, 19, 22, 68, 69, 76, 81, 92
sequence (JF7|) ,134
set
comprehensions, 63
display, 63
M, 19, 63

set comprehension (£44&4E %) ,134

set type
it 19
shifting
operation, 73
simple
statement, 79
single dispatch (E—3HfE) , 134
singleton
tuple, 19
slice, 69
Bz & R, 24
H ik, 37
slice (1K) ,134
slicing, 19, 69
assignment, 81
soft keyword,9
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 134
special method (%% F i) ,134
stack
execution, 24

trace, 24
standard
output, 79

Standard C, 10
standard input, 109
start (slice object attribute), 24, 69
statement
assignment, 19, 80
assignment, annotated, 82
assignment, augmented, 81
compound, 91
expression, 79
future, 87
loop, 85, 86, 92
simple, 79
statement grouping,7
statement (#AZR) ,134
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23

stdout (in module sys), 23

step (slice object attribute), 24, 69
stop (slice object attribute), 24, 69
StopAsynclteration

BI4b, 67
Stoplteration

Bl4h, 66, 84
string

_ _format__ () (object method), 26

__str__ () (object method), 26

conversion, 26, 79

formatted literal, 12

immutable sequences, 19

interpolated literal, 12

item, 69

M1, 68, 69
string literal,9
strong reference ([EJ&K) ,134
subclassing

immutable types, 25
subscription, 19, 20, 68

assignment, 80
subtraction, 72
suite, 91
syntax, 4
%

4,93, 109
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 52
sys.modules, 51
sys.path, 57
sys.path_hooks, 57
sys.path_importer_cache, 57
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 47
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tab, 7
target, 80
deletion, 83
list, 80,92
list assignment, 80
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loop control, 85
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary
operator, 77
test
identity, 76
membership, 76
text encoding (X F#H) , 134
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text file (XEHE) ,134
throw () (coroutine g7 i%), 42
throw () (generator ¥ 7% i%), 66
token, 5
trace

stack, 24
traceback
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trailing
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triple-quoted string (Z 3| $EF %) , 134

triple—-quoted string, 10
True, 18
try
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tuple
empty, 19, 62
singleton, 19
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type, 18
data, 18
hierarchy, 18
immutable data, 62
Bz &=, 17,32
type alias (BAEF%) ,134
type hint (E[EHETR) ,135
type of an object, 17
TypeError
Bish, 71
types, internal,?23
type (H[F]) , 134

U

u'

string literal,9
u"
string literal,9
unary
arithmetic operation, 71
bitwise operation, 71
unbinding
name, 83
UnboundLocalError, 46
Unicode, 19
Unicode Consortium, 10
universal newlines (BAEUTET) ,135
UNIX, 109
unpacking
dictionary, 64
in function calls, 70
iterable, 77
unreachable object, 17
unrecognized escape sequence, 11
user-defined
function, 20
functioncall, 71
method, 21
user—-defined function

o, 20, 71, 104
user—-defined method
W, 21
Vv
value

default parameter, 105
value of an object, 17
ValueError

Bl4h, 73
values

writing, 79
variable

free, 46
variable annotation (Z#([F)%) ,135
[z # X

abs, 39

bytes, 26

chr, 19

compile, 88

complex, 39

divmod, 38

eval, 88,110

exec, 88

float, 39

hash, 27

id, 17

int, 39

len, 19, 20, 36

open, 23

ord, 19

pow, 38

print, 26

range, 93

repr, 79

round, 39

slice, 24

type, 17, 32
virtual environment ([El##%3E) ,135
virtual machine ([EJ#H#%) ,135
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walrus operator, 76
while
Bk =, 85, 86, 92
AR
__main_ , 46,109
array, 19
builtins, 109
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sys, 93, 109
Windows, 109
with
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writing
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yield
examples, 66
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