The Python Language Reference
[} 3.8.20

Guido van Rossum
and the Python development team

9 A 07,2024

Python Software Foundation
Email: docs@python.org






Contents

g 3
L1 HAASZIE . . s, 3
L2 BREE o 4
Wik br 5
2.1 FTEER 5
22 HABTERT . . 8
23 FRGHIEEET . o 8
2.4 FUE . . e 9
2.5 BB e 14
2.6 SNBBIE s, 14
Bn it 17
3.0 SFE. (HSEAL . 17
3.2 ARUMESRBUEZLER . . 18
33 BEERTIELTR . 24
34 L 39
PATER 43
4.1  FRIFIGER . 43
42  MWAEYEE 43
A3 T 45
FARG 47
5.1 dmportlib . . . . . L e 47
5.2 A s, 48
53 R e 49
540 TMZR o, 50
5.5 ISR 55
56 EHARESAZRLE . . o 56
57 AHIFFEA o o, 57
58 A% main_ FUEFEEEEIN . ... 57
5.9 FFEMEEIN ... 58
500 BETTHER . . o o o e 58
Fik X 59
6.1 BRI . . o, 59
0.2 BT s, 59
6.3 BT 66
6.4 await FIETN . L L 69
6.5 BB . e 69




10

6.6 —ICEARFLLEE . .
6.7 TICEARIBEL .
6.8 NI . . o e
6.9  TICHIIBEL o o
6.10 FUEGIEE . . .
6.11 AHIRIBE . o e
6.12 MMEFIRIC . . e
6.13 ZRRE0 e
6.14 lambda K3 . . . . .
6.15 FRGUFE e
6.16 SKAEMT « o o o o oo e e e e
6.17 SBEIFIETL . .
(R i)

7.1 FHRICIER] o e
72 MRMETEA] . . o o e
T3 assert IBEA] o e
T4 pass AL « o o e
75 del B . oo
7.6 return IBA] . .
77 vieldiBA] . o e
7.8  raise 1BM) . .o
7.9  break iBH] . .o e
700 continue A . . . . e
701 dmport A . .
712 global IBH] . . o v e
713 nonlocal TBA] . v v v i e e
SN

8.1 AEIEM] . e
8.2 wWhile THM] . . o o e
83  For BM) . . . e
84 LIV IBM] . v e e
8.5  WAIthIBA] . . .
8.6 BRBUESNL . . o o e
8.7  FEEN e
8.8 M ..
Ty = ik

0.1  SEEE[N Python FRJT . . . o o e
9.2 TCHFHIA « o
93  HIUHA
04  FIRIHA . . e

SERER L BRI
ENTEROHIES
I i e W Sk

B.1  Python SCFIUERREM . . o o o o e
Ji& 2 B2 B

C.l BRI o e
C.2  FREE PAHA A =0 A Python FUAREHAIZSME o o o o o e
C3  SEEERETT S . .

D JihEE Y

#51

69

99

105

117
117

119
119
120
123

137

139




The Python Language Reference, (I 3.8.20

KZ% FWHEIR T Python IEVEFT “BolniBE L o RS ZFHN, (Hil BB Em AT, JEu2
PP S R TR N @ R 4. BILIE U IATE library-index H1. 7 XIZIEFWIEEXNS, EHSH
tutorial-index . X C 8 C++ f2)¥ 5, BB/ WM T extending-index MR T U047 4% 55— Python
P Jpsitk, c-api-index PRI T C/C++ HR] I HEE I

Contents 1



The Python Language Reference, £(E] 3.8.20

2 Contents



CHAPTER 1

AL TR Python il 5 MR . FRIEE A BRI o

A BT REMLPRIE N AR B TC R, (HB @i 1A SRR A EA T, IR RUAR E SCAUN T3k
VAT IXAER % BB SCRINS T 0 AR UESE 5 B, (B AT AE S 2— L8 S, Pk, WRARERH
KEFF HARFEAS X0y SCRHHE Python HORTSLEL—ild, MVFAIMIFEE AT, Kbs EHRZIMSHE—4
T AFRES . AT — I, WERARIEAEMH Python If AR T AT G 1K 1H = e i G AR B HLIU
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA

TEME 5 27% SR BUIN A 2 9 S LA R R S R - FLARSEBUnT e A Aol as, xf [] — T8 = i) Ho A S B
FIREME AN 775 MAE S — 578, CPython Jg 531" 92 6 Hl ) Python SEBL (SR T HAt— LS 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)

BN 7 Python SEHZEARN ZAF N i) VZ WG, EALA — S8 H A S B4R U v P ke o L 5 |

VIp

N4 Y SE P AE:

CPython X2 f FR B RFLE4ES 1 Python SEEL, DA CIEFHME . Hiiih 5 Rl 7E 358

Jython DA Java 1575 4511 Python S8 . USRI AYE R Java W ) —ANBIASIE =, Bl mT DA A 7
e 28 Java ZKPESCHRFR IV AR T ESE 25 B T 15 Jython 3

Python for NET ¢S85 5 4l ] T CPython SZHL, {HJ2 /8T NET $L44 1 M HLAT AG] ALNET 2%
‘ERYAEH 2 Brian Lloyd. #8735 nl i Python for NET i,

IronPython 7;—/>.NET [¥) Python 553}, 5 Python.NET AI[r] ;57T & 24 A IL 584 Python 553, JIf
H Python AURY #2415 4 NET #2748 . B #E 4] )3 Jython [¥) Jim Hugunin, AH T fi#
PR I8 IronPython [ 3k

PyPy 524 {1 Python ifi 415 1) Python S5, & 3 F5 2 ASLALSIUT AR AR, IATER
FEANJIT ikt 5. O H 9 H AR 2 — 2l i v 7 (S SO ReS: (8 B2 i Python R 5 1)),
SR A S AT A TR AT PyPy I 0.



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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DAL eSS AT REAE R DT -5 IS5 SO PR A 25, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR IS0, PABHE VR IEAE R A XS B MR AR AR 28 T R ARG

1.2 #riE

AR FRIESRAT IR A A SR T 200 BGHERY BNF iEVARRTE . XA DA R 8 SRR

name = lc_letter (lc_letter | "_")x*
lc_letter = "at..."z"

B—FT72R8 name j2— 1 1c_letter ZJFHEENEZA 1c_letter fIFRIZL. M—1 lc_letter N
AR "at & 'z A (PR EAEA SO A 2R T IR R 2 SR ATEEEU A 24 R . )

BEAMBTTK 2 — 2 FR (R E LRI FR) Ik = o=0 82K (1) BT R R ATRTT, ER AR
R E R R R BRAEART . B () FORE— T TR Z IR ESL, KM, IS (+) Fn—REZ R
A, M STRINA (1) FoR TR @EE, X NAE TR . * Al + B
FISEE e i B, B[S T M. PR FIEESIES SN SHEER R T2 RIEA .
ST H R —FT, FVFZA IR AT R & A ZN o N2 AT .

TEVATE E SO (BRG], IEBOME TP YE: t =4 )05 0 R A 735 P IR e E (7))
DR ] A A T B ASCIL P4 . ARTR S (<. . . >) R A2 X T B S5 i AR IE S flid
BT DAKE A B SR P P A7 R

SR AR SO WP AR, (R SORME s SCRAFAER R XA Jal3E R SCVE T A
PR TAT T RITAE SOWAE T e e A BT AL B TEAT I . 76— 5571 A AT) FP TR BNF
TSR IR VA E S AEZ S B E T AR FTA E

4 Chapter 1. &4}y



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 8

ERLAES (#) TPk, fEYEfRREL. HE, FS NP EBTEE, BIEN R TBHZ N,
BN, FEREARBIRATE W . AR

2.1.4 ‘mtS7EH

Python AR5 — 588 A7 AYFERE VLI IE M A coding [=:1\s* ([-\w.]+) B, ZFEBLA 1S

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

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

’# vim:fileencoding=<encoding—name>

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

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 .

% it P W 5 A A i 4% PR 62502 Python FHA TSt o A TRlVE 20 AR B e ith . A4 U7 A 3
HERAAR 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

Bt P T AR RS TIAE R s 6 AR SAT . AR BHIEA T2 (1% NEWLINE %
P RIS BT (RS0, (R SRR,

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 - {y PropList.txt & X B FRHNFE, FR LN FIRE
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
http://www.unicode.org/Public/12.1.0/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 %@

PATARIRAF MR B, R K82, AT TF@bniner. K FrIPHs w5 BA i se e —2:

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 RBIFRIATFER

FEBARIAAFR (BT R HET) HARIRS L. BRI AL N RIZTFAIL, AN RILE RE:

_* from module import * i, R&SFA. ZHAXMRELRT, FEAREAT _ At — ORI
FILER AR IRARATAE builtins B EL, AT RN, _ SARRS X, Wika e
X BEWimport & 4]

il _ M T EERRME SRS I gettext MEHICRY,

__*__ RGUEXWAPR, EE TN dunder” o X LEA R i ARRERS SO (RUAEARIERE) L. BLA
FYEE LA TR RAIC IR I AT 75 7 ik & R S EHY . Python SRARHA H A 5 LH 2 KA FK
MR, EATAREN __x AFRISORIE, AT RSB E SRR %

_* RIFAHFR. I S, WRAFRA—FMRAEES, PABEGRER KRR FAA” Bt A
PTG TR AT (BAR) .

24 FEE
FHMEE N B RAE SER R,

241 FFREFHEFEE
R A ST

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "r" | "uy" | "R" | "U" | "£" | "E"

| "fxr" | "Fr" | "fR" | "FR" | "rf" | "rgF" | "Rf" | "RE"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr" o Jongstringitem* "'''"™ | '""w' 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" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes RES "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'

24. FHEE 9

" RB A\
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shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

shortbyteschar = <any ASCII character except "\" or newline or the quote>
longbyteschar = <any ASCII character except "\">

bytesescapeseq = "\" <any ASCII character>

IR A A A T AERR ], stringprefix ibytesprerix 5HMFEHAELZ [MARTH T H
o VRFAFER RS FEIHE X SO A RS R, BRINH UTE-8; 1EIL% 24 7 7 .

H RS A PR TEER o] DUH B RS (1) BONE S (") SRR E . EATH AT DU RO i 4L
S SENG S RER R R GB35 54 B) . RN (\) TR S R A )T
TFEEATHE X, Bt T, RAMTIA G E5] 5554 .

FATHRFHEEZMAETZ "o 5 "B EWAEIEA bytes BEHB], ANEEA str BLHB]; T AR
A5 ASCIL 47 R BUER T T 128 i, W2 G LR

FAERM A ERER T AIEIZE "o 80 'R, BN REFA S, RIEFAR B SRR CFR, A
PFTAESURIE . P, JRIGFHFH RS X N0 F*\ur . 15 Python 2x 9 unicode T FLEAEAT.
Python 3.x MIEA S 'ur' A)¥E.

3.3 BOHTIMA: B IEGGRSEATER T rb Wi, & 'br' MRS

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

BIZE A £ B F TR R F AR SR F A S FoE. £ g e i, HARS
"ol tut A, BB, BTRAE AR U, (BN RR A AS AT BRI

=B S AN AL E R AT R S (JEAEREE ), B TS, HTZIFmEn, RE%
X =A515. (75157 2B AFEEENFERF, e, wrplz".)

WARARE "o 8 R FIZ, PR R EES, FUFFI AL C ARERHLN B TR, W]
HEE AU

BYFI | &F TR
\newline | ZBFHTS5EITHF

W\ KA (\)

\! s (1)

\ W ()

\a ASCII [§% (BEL)

\b ASCILEFFF (BS)

\f ASCII #: 71475 (FF)

\n ASCII #:/74F (LF)

\r ASCII 1| ZfF (CR)

\t ASCI K-Vl %45 (TAB)

\v ASCII T {55 (VT)

\ooo J\FEFIEL 000 F4F (1,3)
\xhh 7S BE I hh 4T (2,3)

TFAPH T HIE S I 751

BXFFY 2 [FIfg
\N{name} Unicode i % H 4 5 name )74 | (4)
\uxxxx 16 7N HEHER oo B ALY FAF ®)
\Uxxxxxxxx | 32 16 SEHIE ooooooo B F4F | (6)

[Elfe
(D) 5 CHpifE—2L, HxmE =/N\IHECT
(2) 5 CHRERR, DAt IR

10 Chapter 2. {#;E9#7


https://www.python.org/dev/peps/pep-0414

The Python Language Reference, (I 3.8.20

(3) F9 A, TN HERIEOR BB DA A R AT FA S FEES, X
Bt SCH DA B (E A 2451 Unicode “F4F
(4) 3.3 UESE: AT X R4 1 SCFE.
(5) WA 4 A7k .
(6) FTRIEE Unicode F4F . sl 8 ANl 4 .
5 CHHERTE, o e U AR, B, s i RIRG R4t (R, XFpy
LA M WA SUT AN, ARG P IO R, ) R, EFRTFHEN, PR E
LSS SUFH 8T Ieik R U731 .
3.6 WU JLER I SUTF Sl DeprecationWarning. AKf# Python KATHUR
fih% SyntaxWarning, fxZASUCHA SyntaxError,
RUEEAEJE A TR, 515 WA DU RABHLEE , (HRBHT R AR h a5 R s Bl e\ Z A
FRUURI A TR R T ERTADNG S5 o\ " MRRA AR T (AP A RERA
AN RFHLEER) . UHE, RAEFRMET AN R et B (FHTL &5 L EM515) . mB
B, BORLINSA T HE P R 4T, T R = LT .

24.2 FHRFHEESH

PAZE FAF I3 B ) 22 SRR AT P A IR, PTG SAni, S5 T &9, PIE, "hello”
'world' ST "helloworld". BMINAEATEZIMAML, RIRIRFRFAFH NS AWBAT, BATAN
AR AT IR IR,

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

)

TR, BLINREAEARIZ T E L, S, AsfThy, ST HRB A+ s A7 . b
ER, TGRSR ARG S X (RRIRNEIR PN =51 5748, a7
FER T AR ] A S 20 P AR P T A T

243 BAFHEFHEE

3.6 MU

& X F 4 B F E AR fostring RARET ' £
BIA {3y ARyt eibal. HAR AT R 2
BRI ERCN R T AR, B, S
TR AR

"EOEIZRI AT AR . R A S  B
Fh, MR T E I ARSI SR A kX
FRPR MM R, B P IS giies . ), i

5%
P
i

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

"s" | "r" ‘ "a"

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

MAEFES {0 80 )y WO BRAESE S, RS M AT AR PRI AL B . FRAERE S (" ARl
LA Python FAATF kMR 7 BL. FERAAMSETS =", AHER(ER, RIS R kS04 KL,
R HTHI) . BRI " ARCHFE T B B AER S '« AR Ay . BB
PAETERS '} hE .

! http://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt

conversion
format_spec
literal_char

24. FEE 11
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MR AR FIET, FIRXAAPLS 5SS 595 B Python FiRzUEAR—F:, (Hlt — LR [H
B o AV ZEFEBR; Tambda MIREFRARX = W01 R H BTG SR Been A A &tT
(Blan, =515F4FEF), BEARRBEEHR: TR FmEEREN, SNEELRT, M4
FEIR AR

3.7 Jit 5% Python 3.7 DART, PRMSEEIAGIE, NAVFER TR FHEE SN Havait Fika
H@&async for FaHES .

TR BGES =" B, BLNAEFERIAASCR, 1= L SRIESER . AT MR R e
5 0 JE, Reor= RS, B RERE T, = BOATARIESN repr O« FE TAR S, B
WM ZEAN st O, BRAERI TR TBL " 1

38 WUFTIA: 45 T="

o€ TSP, RBACRKMEM SR e, Fg1b. FEIAF 1 1s WA str () FsR{Egs
" WH repr (), "'a' W ascii ().

SR AAE AL BN format () MRSl MEUEIIRF e AR BRI ES RI__format_ () Jiik. A
AR IRE, WA AZS PR . RS, MU RSB PR R R R AL

TUZ PR UEIAT AT A & A IR B IR I 7 B XS iR E T Br i n] A & A B Ok 7 B A5 =X ui ]
fﬁ HAN R AL S R R B I 7 B X B AR 55 747 55 format() J5 ¥A BT 6T 1Y
HIm .

TR P APFEE, (B2 T BORRESR 20 B 24 F I fE
AR I E R PR -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

>>> 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 20"

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

AR I AR, BB P R A SN AP (0 g

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

R A FRIB A AR AVF R AL, 5 W B
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f'"newline: {ord('\n') }" # raises SyntaxError

AR B S SRR, i G — I AR

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

AR & A, AP T E A B AR SO AP R

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

>>> foo. doc  is None
True

Z4 PEP 498, TRUFAT TIEMR R, ARSI FAFRPLHEIM RN str. format (),

244 YEFEE

BT HEA =R B I A AR (S SO i B A
B, BETHEEA SRS %k, -1 F080eh—ItisBA7 - MIFimfE 1 & u.

24.5 BHFmEE

R BTN E SCAE

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

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

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

nonzerodigit = mar,LL"on

digit = "om..."9"

bindigit = "o" | o"ain

octdigit = "or..."T7"

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

RO IER R BERCA RS, BE— UK E L] 1 A

HERMERS, SZMFHES I NRIZ. TULHRERN T 04807, I ES . PRIZTERTZ
], tAlfE 0x SFRHOHITTE

%% %I}?T 0 PASh, TEERIECE LA AR AZ . PA%S Python 3.0 i 2 B {1 C #Ex /i il 5= 1
AT

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

3.6 U AE: LE SCRAETIES, TR Zn A5
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246 FRYF@E(E
VPSR A ST

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

fraction = "." digitpart

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

VR, MROTI, REEOMRS RG> B0A 10 R R, BN, 077010 AR, FORMEIES 77e10 M.
T B I SR R T RAR S . BT S N R R 2R

PP R E R BN -

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

3.6 MU AE: BLESCRAETIEY, T RIZn 4807

24.7 EHFE(E
M BT B AIVE G AR

imagnumber = (floatnumber | digitpart) ("] [ "J")

HE R T (E A S 0.0 IS8 S —xhiF i Bs , EATMBUETERIAIE . QUG N F W
SR VIR 8, BN (3+43) o MEECF AR BT -

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

25 BHEHF

BEAW TR

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

< > <= >= == 1=

2.6 @ TF

PAF IEAFAEVEIER T 2 B A -

( ) [ ] { }

’ H 7 = —->

+= -= *= /= //= $= e=

&= | = A= >>= <<= * k=

ALE AT DA T s O R R T E . = AN ESA RO B IEAT . SR R R R AT,
PR RRAF, HBAT ATz 5

PATT ASCIL FAF R IR L, Xk A A7 s 28 50
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R

PATT ASCIL #4541 T Python. FEFAFH I {ESERESME I, KF BN A :
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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 implementation detail: ¥ CPython 9, id (x) SLREFENL x 1Y RN HIAE .

XA I SEI R TE IR G TR ERAE (B X Go2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type ) PRALBEIR ] — DX RIGEI CRRAGHERENG). S5, —IXR ZBERAN
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 implementation detail: CPython H il JJ 47 A7 (AT %) RS I 05 ER R4 Bl i 5 | T E0T &,
DAER AT 5 ) 7 B SO AR AR AY (B RUE I S RGBSR . &R gc B SC
BT a4 S ARSI A AR A5 L. A SIS R AT 7=, CPython A 75 2t i gk
AR o ANBMHAS T A G 57 B2 SEHL] (I DAPRRY. 24 B e S e 5 A S A7) 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
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BTG AL B HABXT RIS BTN &% . APl TAITH . FIEMFIME, X85 EA
PR Tr. FEZECE T, JMIRIE—DEROER, OISR EN A 2K
B2, UHRATRIE DB AR, WAGEEEZEEHN RN SRS . Fit, R R AR
(BanTedl) A E X — A AT R INE H,  )243% R 28 X G v AR 2R g (A s .

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

3.2 IRERBEREH

PATR 2 Python RS . ¥ @A (LASKEL DA C, Java BUHAMIE 594 5) nl DARE SCE ZRYRAL,
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 HA5 — Fh CfE. 2 — A B A I (E 09 SR X 4. it X 52 08 o & 44 R
Not Implemented $j[i). ¥ J7 A F & OB 5 vA QN A 5 4G A 12 S AT 28 7R 1142 530 0 1 3% [m]
WAl . (RS 2 ARAEAE B AT RS 221 R s B A MR RE) . BB .

112 I, implementing-the-arithmetic-operations.,

Ellipsis J{25%0 FUF —FUfE. 2B A I bt 4. st gt 7w ... N E 4%
Ellipsis i BRZHEMENE,

numbers . Number [LAXIR %7 FHREAIE, H 2P A BRI A N oK 40 R 4558
WA GRAT AN — BAIEHAGRUA AL . Python Hr gy 4 ARARH 2R T i 8y, (B
WRRT IR R B F 2R Tk,

BFRMFRRFRRERX, H__repr () M__str () B, HEUFEME:
o ENTRAMMECETEE, LA TN, Ko7 A4 B FETFE T4
o FRIEASTER BRI DL R R 10 BEHI .
o FERME, B/ANBURRTTT REAFAEM AR 2L, FEARBRR .
o KEMZE, B/MUIG RN RANZZIN, HARXPER.
o IEFUS A B R ER 2 RN .
Python [X /3 BEAUKYL, I s BUECRISZ
numbers . Integral WXL ITRECEET PSR G RIA (@R IEHM 750,
RETVBT 20 53 A P AR L
M (int) MR GFRREZIRNIET, AUZBRT W AN (IEERINE . B
%@@%*%%:#ﬁ%ﬁ,ﬁﬁ%u2%%ﬂiﬁ7%@%@%ﬁ%&mﬁﬁ@%ﬁé
M2 (bool) Mkt 5 Fm 4Bl False il True. ft3 False Ml True [HAYH RS 2ME—
WTZRXT G AR EALZ BN 1AL, PRSI A AT 2 2R T4 0
1, BISMESL R A TERA R FAF R 2 R B A "False" B "True".
FERUECFR I H 16 7 I SRR B0 AR 4 R 12 5 R a5 A BRI R R

numbers.Real (float) KGR FIRVLER DA NG FE I S8 HPreE a2 it BUE T BBl RIS AL #E
Ri32 T IS JZ AL 224 (DA C B Java SCH). Python /R SCHFBURSFEVE MG SR el
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AR 2 7 A PRAS AN N AT A, (X 70 DG4 Python A TR BT B R B KR ik
AT, PR B B S R RN T AR R

numbers .Complex (complex) I 2N]4e DL—NIHLEE [ A0kS V7 SR R R ERE . B X775

B PR AL FL AR — R 2 B SERR R AR T @k z . real 1 2. imag

FE1 WIS RF R AR RN R 5 | WA A TP 4. WERREL Len () AR [EI—ANP81 ) 4 H 40
L ANFIIRKSE RN n i, BEIEAEHTFO0, 1, .on-l. 55 a 4 H i Wl ari] .

JPIIR S e a (i3] FEREISN k FTAAH, @<=k <j. BEREAN, IR R
eGPPSR RSB BTFSIKRG ERM 0 TFG .

A LEPINE A S A step” TES W7 P RYIA™ a (i k] 268 a PRI x WA KH

x =1+ n*k,n>=0Hi<=x<j,
75 TR A AR PR A AR 43

AARFEE] A AL S R R — AN BEFRSCE . (IR R AL S AR R A5 1, H
R RS R R AT PABCS Y 5 EUE , — AN RIASRE SR T B O R AR BEUE R . )

PATR B TR A AR R 42

‘7 (String) FAFER 2B Unicode S NE AL 731 . JERIFE U+0000 — U+10FFFE Z NI
A W AAEER AT AR A58 il il . Python 3% 47 char 28%Y; i X5 FAFER AN 47
FoRN—DKIER L FAFERRS . WERE ord () A4 i A7 T A FE 45 %
—ANJEHEZE 0 - 10FFFF Z NIEERIEL; chr () TRE—ANEHZE 0 - 10FFFF Z N
AR K R 1 I FAFEE N, str.encode () A DA 38 G i SCA G R ¢
str #Hh bytes, 1fi bytes.decode () WIT] RASEIL S ] 1 AL o

I — A IedL 4% H T PARAT 5 Python X142 . & AN LA 45 H I JC4 a2 540 B iy 3
BRI HA A H M el C Bmiocdl) wHl i e Fk 5 in—AE S8 0 1 (—A4~
FBXAG ARG E Acd, HAREFESER R ERE S 4. — 2ol @t —
polkaysEatio] Bzl

TR AN AT AR . AN KE R E 8 (T, PABUETER 0<=x<
256 (B BB . FATHR IR (Bl brabe ) FINEM bytes () Fik#s ol g kA1
HFWEXNS .. FIRMNEE LB decode () VAR T

ﬁI'}'EJ;ﬁWJ AIAR P AAE R S AT . N ARAIY) R bR AT A EIR(E A de 1 (IER) TEA)H H

o

B PRR A A 0] 22 41 2628

List ($R51) 51Fd 15 H AT DURAERL Python X4, 413 th il 6 S35k thig 5 Wiy £
AFIEAR N QER AR 0 80 1 P RTCH BRI . )

TV TG E T AR . FTRAE I N E ) bytearray () MEgRRAIE. BT
& AT AZ I (BRIt AN T S A 1), LAt 0 T 7 15 AR 4L B B 0 8 L ANl REET -5 AN ] 22 1Y)
bytes X%—Z,

PR array $efit T —MEOMY AL FFFIZRAURG], collections BN,
AR IR RN AR HA AR S W T e HA BRI E . ILEATAREEE M kR
Flo EREATAHARA, Wu]HNERE Len O REEEGHRIZH . LEH LAY AL P AL
G, EERFPAIRIESLI, AT AE. I ERRR AR
XA TR PR A N AT AZ KON 5 =7 S ) B [ o 3 7 S R LR S O 507 EE BRI 2R
PIANECTAAE (B 1 F0 1. 0), W —fe & Hag & —1.
B PRI A A 2R 2
Pty WIRRFORAEES . ENEL N ER set O WA, I HAEZ 50 AN 7%
AT Bl add () .
AR IR AT ENTAEL NER frozenset () WEAAIH . T frozenset
XHRANT] 2L Hhashable, € AGIES — D HEERICREGZ 7 I -
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Wt XTSRRI AL R T EG RSN RIVE S WL TR alk] AEMRS a PEEERT 8 k
M2 H s XA MEZSAX R, AR de ] BRI AR, NEREL Len () W& [E—A4>
3 IGHIVEIER /@

AU — i A A U 2

T I RITR B LA REEARG A IR R S . AT R R A 55
A Al (I AR R 5 AT OB (R, D PR T v k) L S B
i S SR IS A (LA DRI — Bt VR (0 R 2 2R T 3 (50 LR A SR 45
FAISE (BN 1A L. 0) WIEATY R R R RG F— A7 H .

TR IBAMUT , X ERE R DA E N TR WU 7L 7 M P U™ 2R . BB A
BN AR HONUR (R RS BRSSP B 370 AU SR LS I 31 R R M AS 2 B B JHL D or
i

FHR AR EATNEE (.. ARERAIE (BT 2R /).

PRI dom. ndbm 1 dbm. gnu 24t THSMYBI AR B, collections Bibt 24N
1.

3.7 i B A#: 7 Python 3.6 il .2 Hl 7 A S OR B 48 AT . 7E CPython 3.6 Hid AT SR
(ELKAE 24 I 24 VA — 1> S I 10 < P 5 e

APPSR A nT AR T R RO B (S LR /)

J P SCeRB 1 SCRR RO Gl i s BOE SORBIEE (S 3 202 S /N o B IR Bl
— SRR, KPS R A H S R8N E LHTE SR —2

FRIR R PE:

Bt B

__doc__ B SO, AN None; ARk, | 1B

__name__ A2 FR QS

__qualname_ Z KB qualified name. EIE
3.3 OB

_ _module__ ZEREUIT JE R 2K, %A WA None, RS

__defaults_ HHA BRINMEN S B BOAS BUEA R o, (e | n5
SHEA BAMEN N None.

__code___ Fon i e ) R BRI AT 42 QS|

__globals__ KA R EC T 4 RS 5 | - RO fE By | Hk
&Rt A

_ dict__ i 4% 25 8] ORI R B nj5

__closure__ None 3¢ &% sk AU AT AR A 46 2 i soc i e dl. ¢ M
cell_contents EMHMIFERHILT.

__annotations__ | WESEAREN T, FHREESHY, WFEERENE | A5
WA "return’,

__kwdefaults__ | fUAEKBEFSHEOMER FIL 5

K4 hrA " Writable” [ J& M35 R AR E 1 25 8L .

PBRECH S W SRR BRI BT = JE vk, X a] AR SR 45 eR AR e 8dE . 8 A IE LAY 8
VeSS AREREAIE BB, 2T LA ENARLER P 2SR E M. R TR0
THNE BHE

BTG R HA cell_contents @M. X AT R II DA X B ITHI(E .

A K RBOE L EIME BT AR S 2 B 2 0L SO R BL iR . cell 52
A PATE types 5] .

S LB ER T A G SR AT nT R X S GEH A P e LR KD
TR R E M __self HRSIBINZ AL, _ func_ HERENG; __doc_ ATVEN
A% (5 _ func_ . doc_ YEHAHED; __name_ NHFELFR(H __func__ . _name_
EHAMRED: __module_ A ENIEEIRIIAFR, A WA None.
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D7 VRIS SCRPRI (BN REBLED T2 RO R AR R EUE 1 -

J P SOT AR GETAE PRI A2 TR P e 8 (B AT Rl % 2E 1 — S0, AR )E
P PR SRR BN GBI M A

21430 5 AT BIPREL > I P SRR BORE 5  T5 AXB 8 — S BT iR G, JESLBIRS Z Y
7;;1167 JRIERIAZILB], HFLIETENR . ZHTEITIER __func_ JEMELRFRY
BREON 4

2438 1 R LRI — DRI IEN R I7 RN — AL BIRS G, LIRS R __self
JEHAZIAL, M func_ JEMENZETr RN R T Z R AR

W —ANSE Ty R A, SR R B R E R (__func_ ), HRFREHBI (__self )
BASEIN LN K. B0, Y4 c2—MIET £0 RBEGE X3, 1M x 52 C H— L,
WYHAH <. £(1) SERTHH Cc.£(x, 1),

W AN TR G AT AR, SRR self W 2SR S2bR B4
IRy, HHLICEFH x.£(1) b2 c.£(1) #BERTIHA £(C, 1), Hf £ AXFN
BT 2R AL

T A BRI BN 52 2 SE B N S B A e e IR S BISR BB M s A A o TESESERE BT
—FE AL T R R B R 28— A A B R % AN A . SRS B R A
HEETH P E REG HALTTE A XS (CA T AR AT 5 AR BUR AN £ % AR AR
oo BB —NTFE LT S RAVE N — ARG E MR 2 SR EUR S e 485
FERAS e A S RBCE R B A S &4

MRS — M vield i) (Wyield i% & 35) B R ERARE—1 &£ & % &4
X RE I R RO W I, B AR (8] AN R DASRAT B RO i 2R AR g 4 JH % B AR AR
iterator._ _next_ () HEKHESSEXANRE—HafTHIEMH yield B Mt T —
AMERIE SR EREP ST recurn IBAEEPITRI AR BN, $5]% StopIteration S
H HXAIEACEAHF 38 TR B EE G T R R .

PhREeaE (i async def R W BREE T AR W42 3 3 SRR R BCTE R R F ) 230
[a]—A~coroutine %4 . ‘BRI RERL Erawait FER A frasyne with flasync for iEh]. G
W& et 2 —5,

SRS B fiflasync def KE SGHLE vield RN R BT ERMBAR N 7+ £ R 35 5
o XM RRBAERE I 2R 1] — NP AR 5, R [ fEasyne for A IR
AT R

S B EER aiterator.__anext_ () FIEBS IR El—Aawaitable, X5 4AEW;
SREPATEEE N vield Rkt —ME. 4REEITH B2 1 ret urn BR800 5
AN, F23| % StopRsyneTteration A, S ACHHBA BT IE A
AR R .

P EREC P EREOT SR T C R AN E S . N E BRBUN B T4 len () Mlmath.sin ()
(math 2 —MFRUEPN BRI . N E RS EE A C R . Frikin H s JE v
__doc__ JEMREISCRY AR, SR A NN None; __name_ @ pREIIA R __self
BEE N None (B F—4cH); __module_ ZERHTEBHEZFR, WREA WA None,

WY i BRI pR F RN E RS — Mg, RARESE & T —AMEA C BEURIRT G R
KBNS WETER— & alist . append (), HH alist —AF) N5, FELE
B, R LB self AN alist FERICHINT L,

% JORAPAMR . R GGER A T oREIE H SRYSEH], B PAAER new ()
AR, JAMNSBAES __new_ (), MHEHBSELS__init () RHIRIH
Bl o

Rl AEZ RN EHELSAETEI P L call () FPERIERRUN AT B4 .

Wil i 2 Python fCRY (AR LI, HF N A% Q1E, Himpore A LM, BHE T
importlib.import_module () FINEK __import_ () FREEIFH. BHXREEHF
XSS i 44 25 1) (X2 Bt i R __globals_ J@MESI M) . JBIESH
Wb, Bl m.x M4 T m._ dict_ ["x"]. BHE AR TR G
HegrRisxt g (BRI IL e UG AT EE ) .

3.2. FERBEREN 21



The Python Language Reference, £(E] 3.8.20

JEVERE 2 B 4 S [ E L, Flfim.x = 1% FFm.__dict__ ["x"] = 1,

i W) (T5) J@t: _ name_ ABIHM AR, __doc_ MARHAY SCRY AT E, ansR B W
A None; __annotations__ (Wi%) H—AMEEE 47 T, B RIERBAFTRIREUY;
_ file_ JEREHSH N RIBOME SRR, MR EMEH DSOS . FEEe R f it n]
B file  JEE, Bilhn C BiHUEER S EEE B RS IR, X M — AL s S m sk 4
JERTHOR UL SR M L S S AR 4

Bk @i _ dict_ APAF TR FIR MRS 6y 42 75 [

CPython implementation detail: 1 CPython {if PIFCHU P LAY BERE , 4ABLER B4 JTT I A by i
Frowan i, AR TS A SRS . ARG AT, AT % 7 M s PR IR DA B
M.

FIE L A E X P2 — it o 26 SOR B (B W8 2 5L —9), B A il ad — A~ i

WS ST Ay 4 A5 B . REES I H SR TE I A R, Bl c.ox etk C.
_dict_ ["x"] (RidAFAAE— S X AR Hfth e A B g =0 . S ARTFEH P LA R
PERFRET, SASAERE AR . XFPREBERME C3 HEMIINT, B #ia e dhRss
Fa B 22 25 Ak B A 0% 31— AN JL (Rl A JE BB AR RF IE B 4T A . 45 5€ Python i I %) C3 MRO fY 1%
T A FEA 2.3 AN SCRY hitps:/www.python.org/download/releases/2.3/mro/.

B ARJEMTH (BRZ A ©) &7 — AR EXN R, BRI —A _self_ JEMERN
C LB EXS G MH AT AN IEXT R, BB %S I T S AT B X 42 .
MR dict_ Fra & WA AIMEBUB YRR HAL T G2 F ik 35 —15,

KIEMRE SRR, AR RN,

PSR A L B30 P A —AN 2361 (LR 30,

Yok JE M __name_ SRR FR; __module_ AHRFIIEMREAIZFR; _dict_ HESGEMA
AR T bases_ AT EZRACH, #LTERESNE A BN FHES); _ doc_ Sl
B SRS, WA WA None; __annotations_ (A[3E) A—ME T 472 7, &
AL LR AT LA

Rl 5Bl n] il IE IR g aE (B30 BB L — A T I RSB ST i =S

], JEET S E A e S P AR . R R RN m A, 1SS R 2 R R R
RUREEAEIIBIE T AR . R B REHA— P E SR B R, BBl B X 52,
H__self  JEPERNZSEH. #EIEMET MR 2L 3 Classes” —7, 27 fiff
A 5 SRS B SR PRI [ 2K TR Y 7 3R] 23 L 5234 34 25—, XARAS 2 Y JR 14 PT BE -5 S B Ay
RN __dict RN GAIE, WERRLBIZEEME, MXEIMHEREG__getattr ()
Trik, WIS R TR R AR EER

Jo O 0 M o 2 BRI S B0 ) 7 g, (EOR RO Y Rl AR R setattr ()
B delattr () Jrik, WRFUR 5 YA A - B H SR S B G 7 4

ARSI A LR IR A AR YA, ST AR B . AT . S 0as vk o ik S AR T
FrokEME: __dict_ HEMETFIL; _ class_ NSEBIXFR S

VO X (SRRSCAEXR) file object Frm—ATIFRISCIF . A 2 FPHGETT 2T R EIESCAT 4 open ()

MBS, PAK os.popen (), os.fdopen () Fl socket X521 makefile () F¥E GA A Efd FH 3t
Se g AR T B AL i At bR BB R

sys.stdin, sys.stdout Ml sys.stderr KWIRMLAXT N T EREASPRIERIA . i th MBS DR IRAY
SCPEXESE BN ASCAREITIT, HLHREE io. Text IOBase LT E LH L .

PSR R oy AR g ALV T A SR B R R 25 T o AT ST B AR I AR 83 A 4 S

AL, AR SE R WAE IAL— I A

TRESRE R AU XTI RFOR 4hi% A F 7 09 n[ 4T Python fURY, sliFRbyrecode. XSGR BN 42 1Y
PRITET o8 00 G20 50 iR K St 42 (R IR p i) g X5 D, miAURs e AN B
T T HEOASBUE S AFCT BB R AR X RN (K E AR s 7 Y
). SRECHRAN, AR RAAAL, WA EXAAEXRIGIH ONEe BEE 2 A)).
Frok i L@ Mk co_name %5 T B4 co_argcount MO E SR B B (BLE R

O B SR A BINER ZH0; co_posonlyargcount A {LRAE S HAY R (BT
A BIAMER ZH0; co_kwonlyargeount LR K8 7S HA LR (EiFABINMEN S
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H0; co_nlocals N R A EHAZREPHGE (BIESE); co_varnames H— ML F
TRAS B A PR TCA (B804 HEE ST THD; co_cellvars A— M E# i £ WA 51 K
JR AR B A PRI TCA; co_freevars M H AR B L RINICH: co_code H—4
FRFETIEIES F VN FAF O P, co_consts N— A8 370 i 6 B 09 5 16 (B 1% TG 4H;
co_names “A— A E TS Ir (58 14 44 BRIV JC 4 co_filename A 4 5 AR5 BT 7E 19
44 co_firstlineno NHREEITHIITS: co_lnotab N—AF4FH, Hfgis T M
T WA EEAT S AL GRS WSS R TE); co_stacksize HERAIH K/,
co_flags H—EEE, Hgmid T MERERS T H B 2 AR .

AR 20 HTF co_flags MBREGNIE L MR EEHH *arqument s BRI ZAT RN
PESH, W 0x04 g E; WK REH A **keywords HEVAREZAT R EN X# TS
%, M ox08 fuighitE; WERRECE A EME, W 0x20 (g .

KA EFEEH (From _ future_  import division) Wi co_flags PRIIREN K
FEWAARHD N G 0 S i 75 e P AR e 0 SR eR BSOS 13 B It A SR By A R IS 02000
375 ZE L) Python A IIAEH 0x10 1 0x1000 {i7.

co_flags HHHABAIBEAR EE R PR A

WERARDRT R RIR— 1 REL, co_consts LT BRET) SCRY AR, SRR K
N None,

WX WO RFR AT EATATRE BRI R LR 30), S e B R Bi ek £

FEIR iR M £_back AET—HERRWT R MEH ), W EIKZHEREDIN N None; £_code
A i T AT AR RS S £ 1ocals T AR AHIAS Bl £ globals W T4
EA R R £ builtins FITFAEKNE (EH) 45 £_lasti HHAEMIES GX 2RISR
H TSR R I — AR5 .

il £_code 5| &—> #Hil1E4: object._ _getattr_ , MfHiZ4 obj fil "£_code™,
TR SN £_trace, WIHRAN None, NIRRT P T8 1A) U8 45 25 350404 eR B (PR A
WA . BRI HRE TS0 A — AP - X PUEE R £_trace_lines N False
HREEH .
BARR LI T A5 £_trace_opcodes W True R AVFHEEAEIE G RKFE. WHHER
AN ER EE R RS | K o HE R B R B R AR, X T BB S ECR E U IR AT
f_lineno NMIFM4HITTE - TEX HE AM—AER B & B A SB35 € 1T (U THOIK2
AT . P AT AT B A f_lineno SE—A™ Jump A4 (BRI E T —154)).
WX 5 SR E—AN
frame.clear ()
U YR TE B2 R 1) 0 A b As S5 | . T ELAn SRz g T — N EReR, A aide
DT XA BT T S it S A S | (BI04 3k — A e w IR L i e 2
JE D
WAL WS BT IEAEA TN 255 & RuntimeError.
3.4 BGHT A

I % BN SRR — A R AR IR B E Sk . 24 5 A B & R U A — A e 5, ]
AEE L types. TracebackType B HIAIZE .,

X R A A B R, YA R W A A I TR R TT I, AR T Z A 24 i 1]
W HiEA— X MBEA— AR AN, AREREERE XTI (B Wy % 51—,
) EAMER sys.exc_info () FrRIEIATCHRIHE =0, PARIHHRRER) __traceback__
JEPEBAREL

MREFF A S BT, AR S (CAR IR0 TASRHER R RS T 22
HRGE, BEMAfEA sys. last_traceback X JEM

X R BTE A [T G, I el [l R 1) B R phe s I A AT 4322 to_next JRMERAA K
SRR IR 5
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Rk Rt th_frame $817 Y /i ZHRAYHATIG th_lineno 45t AL R H FITER TS,
th_lasti R E RIS, WARFH AT RO TLACH) except THIBCA finally At ry i
AP, T R AT A R S 152 T RE- S A WO S AT S AN ]

i tb_frame £ 5| & — 4 % it F} object.__getattr_ , [ffif S % obj
"tb_frame",

FRRRRI AT S JE M th_next NIRRT T — 2% GEE L EFFEHW), WREET—ZR
)4 None.,

3.7 WS A [m] PR G BAE AT AR Python AURS AL B, BT SLHIR) th_next JEEmT
AR B -

P R VIR RIIR__getiten () FIEMBINTIA . SXIREAHHNER slice O
PRACR A

ROk H g PE: start R stop A B step KA, KHANEBEN S None,, X 44

JE AT AL RS,

DPSIESSI ST

slice.indices (self, length)
BT VR — R BUSR length T SRAEYI A R LAY I B length 5 7 K FER 2% H 51 h
YR BOH 05 BV Al fi i o R [l o0 = AN B BB B Jo s 13X 8500y 5 k40 A 1Y)
start Fl stop H51'5 VAR step KNG . ZR 55 i 2R BOBA U 42 B 5 TE RDT) F A — By O =X
AbFE,

BRI G FS AT SRR T — Rk bSO AR SR BN R A A 2T e S
7RG AT R AT G i 8, Gl R EE P SO RS . 24 B S SR
— DT ERGES, SRR BTG RE RIS, EASHE PR, B TENS
H S AR AR, e 0 g AR 2 vl 0. BRSSPy &
staticmethod () MG RAIH,

RIGGEMNFR I EXT G RE SRR HA G e 325, Skeas S a8 52 B FRBLZ 0 4 1
Fle O EX G SRR E T AT EAE 30 P SO ¥E” — ik . 8 xt
Sl B classmethod () M iEds KA,

3.3 HHRIGEBR

— AT DA A SCHAT R IR 44 BRI 5 Y SR SE I R IR TR R BT 5 | R R AR (BN AR B SR BT bR
5YIR). X /& Python LI B AEAF E R, AFEANEATE R THEFNFEET . B,
WER—ANRELTHHN__getitem () WTH, HH x FZBEW—DL0, W x(1] EAREFRT
type (x) .__getitem_ (x, 1i). FRIEHULIHBISMEDL, FEBA E SGE 2477 E MR LT 22l a7 —Fp
PR K— 5% (BN AttributeError B TypeError),

PSR T None FER A I EEAEA T B, s —A~20 iter () %4 None, %3S
AT ER ), R LB iter () #5] % —4 TypeError (MALEE _ getitem ().
TE S BUBLRUAT (] P B 2B A 2SI, AR B — r AU 1 SRR G T Rl IR S ok UMY 224 2 7 LY
BN, FEEBCEANTCE RN T 3L R S8 B, (BB A T e e 2 . G A i i — 4
SBilE W3C B SO GAR B ) NodeList #£11. )

2 __hash__ (), __iter (), __reversed () VAJ_ contains__ () J7¥EXf A 4ok AL B Hfb B &5 &
TypeError, {HHJEEfKEE None J&T A FI X4 AT A RABEN X — 55
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3.3.1 BEXEH

object.__new__ (cls[, ])
T AR —A ols ERHTEB. __new () @— AT E (BA R B AR 75 2 i =l
H), BRIk LGB RIE NSNS HRMNS B IB AR G w3kt (628
WD . new_ () BIRIEMER ARG GEFZ cls 1) 5B0).

AL S 2 I E B BB super () .__new__(cls[, ...]1),
TR — N2 LB, AR IS R TR TS O B Y S PR LR [

WA new_ () FERRE X4 H A B kR JE I BB R BT — A cls (A SEBI, 0)ET S8 i
W init_ () FEEBPL__init_ (self[, ...1) WMIERXBEAEFA, Hr self b 524
M H A BB S WL 4 S A i 28 1 S5 ]
W new () KRBl cls B, WEFSEBIK__initc () FERASHEIT.
__new__ () WHMFEER ARV AAS RN FE (FIU0 int, str 5§ tuple) & HlSLFI SR B
SHE B E UK PP EE R DAE S i 2R A i A

object ._init_(self[,...])
TESL) GEit new () #iBIEZ )G, RIEVEAHEZEIHH . S5 % 855 I 18 25 L5 00)
SR —NEZEWRAE  init (), WHFRAEMZENREAE  inic () I, @
7 S SCHB R FH & AR AR SE 01 L2 A B IE R ik s A0: super () .__init_ ([args...]).
ARG R H__new () M__init_ () WpEW &S WK (H_new_ () A #, I

M init_ () EHl, BFreA_initc_ () & F @A BE 2 None, 50 & e AT K
TypeError,

AR new ()

object._ _del_  (self)
TESL BRSO PF ARl T8 ORIEY) . IR—NHEHRA  del () J7
W, WHRTIRA M EIREA_ del () Ik, SRR CHBIE B AR PR SE 00 B2 543 1 TE A
.

_del () JFEATRA (EAHERY) Tl G — Mz Se B o | TR HER A . X4 £
Ao del () BHAAETEARIR GBI PR BOR 2 th BRSSP E R 41T CPython
LA —K.

U IREARE M A S RN TRTFAERIR SR __del__ () Jriks

filE: del x HFAEHEIM x.__del () — WIHKK x MEIUHTEI—, MEHNITE x 15
VTR I A -

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

hz%:
gc FEHAY SOk .

B BT __del () EREILIRCC AT E , TR A B 5 R A, L
HFTEI—AEE453 sys.stderr, FFAIHL:

o _del () WIFEALEAMEIITH BN, SRR ELRENNAM. MR __del ()
s LA USRI A PH ZE G IR, W RE A AESEBE, BIUMZIRE WO IIT__del ()
T BT R A A BT AR

o del () AIRAEMPRES: KM BOg T . B, ERFEUI MR (65 AR
Br) ATEEC MR BN None. Python S PRUESEMMERAEHRE ih 44 R DA BAAS T I LRAT Sk iy 4
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object._ repr_ _ (self)

B repr () PEREIH A —DXRE “HR” PRI, WERATRE, XM RPN ARL
f) Python Fik=, REMH R ERAAGHFEBENX S (REFIBELHIREE) . WRXAEE, WM
REIERAN <. . .some useful description...> JFLHE. REMELI R —DFIENTE,
WR—PEREXT _ repr () HEREX _str (), WFEFEAZEMR LY “JFIER” F&H
FORM WA __repr ().

B EEE RN TR, R R R A A 5 5 (5 B LB SCR R E B .

object._ _str__ (self)

il str(object) PARNEKEL format () Fl print () M LAEM— DX “HRER" sk
KR FAFERFOR . RIEHELIUA—A TR R .

WhiSobject.  repr () WIARREIET _str () FHATYIRE—AF L) Python ik
3o AT DAGE o O 58 ol O HER A AR S .

WEERR object g MHEAEB &AM object . __repr. (),

object._ bytes_ (self)

i3 bytes P AR — DX RIGFATHI R R . XV I%R 14> bytes X5,

object._ format__ (self, format_spec)

Mt format () WHEMKEL. PR, X FF$F oA BRMEALK str. format () AT
PAAE B — AN 52 1 Rk FAFER R . format_spec S BUR AL Sr BT FE & R T AR 1 T 45 H
format_spec ZEUNfREER ML format_ () MZRBIPUEN, At kEEEs 2L 3T
BEAPE AL, O AL AS 2 T TR

2% formatspec | fARHERS AL TEERIAIL o
IR BN — NPT AR
34 RIS object AEHH) _format_ HHEAIRY e AMERTIRZ545, #4731 % A~ TypeError.

3.7 RO & object._ format_ (x, '') ¥ & R F str(x) M A~ B &
format (str(self), '"),

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq  (self, other)

object._ _ne__ (self, other)

object.__gt_ (

__(self, other)
)

object.__ge_  (self, other

PAESXBERERR R & AR k. BRSSO EAFRA N X RN x<y WA x.__1t__ (v).
x<=y fifl x.__le  (y). x==y M x. _eq (y). x!=y Wl x._ne_ (v). x>y FH x.
_ gt (y). o=y A x._ge__ (y).

RS E R SEOTEA VA LI, & B ITVA W B2k M BABIXT R Not Implemented. % M
Bil, IR LRI False 5 True. AidSihn BiX e Al AR EHERE, HUIiR I H
BT RERWT (BIAVES i 1R 41F) . Python ¥R IAETH bool () DARfE L
HEIL AR

N O T, object MM is KL _eq (), FFTE LI Z R N B AE IR [
NotImplemented: True if x is y else NotImplemented, XfT_ ne (), BRiALZE
FE4h__eq () HXEEREUL, BRIELEHR N Not Inplemented, HEGERAFZ A1 A HA R F X
FEBOALI; B, (x<y or x==y) NEIFREWE x<=y. ZHRRNZE A Zh 4%

YE, 5% functools.total_ordering ().

WAA hash () WOHIKES, THEGIAETTSEHSFj SULRB T T I hashable 3%
I R AT

26
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XEFEIFEAFESERA (ELEDSHA LR ZBREALDSEERER)
Mg 1t () F__gt__ () HRAXNFWRG, __le () F_ge () HRXF 7 # R4,
M_eq () F__ne_ () WEEMACHRS. WRHANEERPRBANRE, HAHRERER
BB ZE B E RO B B B B3 T2, R e e A S VR0 SO ¥, A I Sl 338 20 ARk
ke BMTFERARSHHIE.

object._ _hash__ (self)
T E PR hash () PR A A2 B B- T3, B TG A 4R 28140 4G set | frozenset
PAM dict, __hash__ () NiZiR[El—NEEE. NF5 L 48 SR IR BT o5 1 vE— 4R AiE J@ M e H 2 A A
WA (E: @S RIS S R RS &AW A (IR, B e TEh—17T
HIF X% TG Az .

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

fiill): hash () KPR A E__hash__ () FEi&EEDERET Y Py_ssize_t IR/,
HH 64 AL 8 AT, X 32 AIAEN 4 FAT. AR AXRY__hash_ () WAHEAIF]
PR/ E AT HARAE, WO ORAG A eARB SCRA Y SR . ORI X — AR ) B 2

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

MR- ANBEEEL _eq () Kk, WBaWARNZE N hash_ () #4E WHREE X
T_eq () BEAEX__hash_ (), WHSZFRER ]G HERT G A ENT, R E
ST AAERGHEI T __eq () J5ik, WIRRAZSEI__hash_ (), AR S04 S5 I 2R gt
HIMG A e N AT AR (AR R A A A 028, B TR IR G A il )

P BN A __eq () Fl__hash__ () ¥k HHENSEMNS (ACBIN) i
WhEARMEE, HFH x.__hash__ () RE—AMEYMEPAFLR x == v FREKRE x is v H
hash (x) == hash(y).

—NRURERT __eq () HIRAEX __hash () MEHFFH__hash () AN None,
W—ANKW)__hash__ () 7K None B, %ML HIREAE— DT 225K B IG A (B S 1A
g% TypeError, HS¥EK isinstance (obj, collections.abc.Hashable) g IEN
HAR B AN AT UG A X 5

MR —DEBET _eq () WEAFERERALEM __nash_ () LI, Wi ikE
__hash_ = <ParentClass>._ _hash__ B HEHMRE.

WR—DMEAER g () WRFEERBG A SR, WHZERE XPHS __hash__ =
None, —MHTENXT_ _hash__ () PNER#T| & TypeError B L& isinstance (obj,
collections.abc.Hashable) 4% RHIH SIS 752 .

i) FEBRIATE DL T, str Fil bytes MR M__hash_ () (HMHA— AR AT HAIRBELE It .
FIRENIHE— 4 Python JEARE h ORFFAAE , (HEANTMEAEEIZIZ AT Python [HZ A H] T -

PO R TR AR IE A T4 i 55 Mot - Ik A 20 e 30 4 AR P 7 B0 AR EAE S IR
B IETRCERED O(M2) B4R . 11 I http://www.ocert.org/advisories/ocert-2011-003.html

WS 7 [ 2 AR AR IGUT . Python ARMHIER K R A (A ETE 32 i 64
b LR —5) «

%5 WL, PYTHONHASHSEED.

3.3 MU A% BRANE R A BEPLAL o

object._ bool__ (self)
el 7 YA PASE B A A DA S B ool () #84E; WiZik[A] False B True. WIRAE LI
Tk, MaELFF R 1en () FHAEHREEHESHE XN R ZHE N . R DEBERE
X den () WREX _ bool () MM LB E.
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3.3.2 BE LB
FIPAE SCRA 5ok B SO REBBIETT (x.name B6EHT . MRS ) A9 R4S S

object._ _getattr__ (self, name)
LERIN BV F 5] & AttributeError MR #HH (RTRE2WH__getattribute_ ()
B B T name ANJg— LGB self MR XRZM P HEEMT A T AttributeError; ¥
FEXF name FEMEJRIERM__gec_ () W5I& T AttributeError), HHEN MR H ($EW) &

ME(HEG 2T & —> AttributeError %,

WHEBOMREEZSEL EFEMH KB N, _getactr__ () AWM. (X2
T getattr () fl__setattr () Z BB ENAXIRME. ) X B T AR d
AR EW TG getattr () RFI¥EVIR SEOIHAB R B 2 /X T 5L 648 &
KU, AR TE S T S A AT AT (238 A B HABXT 5 ) 5 n] DA B 1 58 2245
file WHSH FHM__getattribute () Jry& T MREIESREBOS @ MHDT 19 19 58 245 A IME o
object._ getattribute_ (self, name)

W2 T v R DASE IR S S Bl @y i i) . AR Kb e LT __getattr (), WG
HEASWEA, BiE__getattribute_ () BXMPEH B ZE5 X T AttributeError. it
FEN 2R (RFIW) JEHEESR T K —4 AttributeError $HE. Ry TG UL LT
TCRR BV, S IR % 6 A2 TR LA A (] 44 R I 32 28 O v SR U ) B I TR AT AT JE A, Bl

object.__getattribute__ (self, name),

W) ey A sl B R P RO 4 R T A 5 i 17T
LB B ik

gl &K —A it} object.__getattr_ , IS4 obj, name,

object.__setattr__ (self, name, value)
B EAE A B Bl R I R o XS S B TE AL (R (A PR 3 S 2 ) o
name FJEVEZFR, value FEREG @ HERIE

WR__setater () MEWREA—ADLBEN:, ENZHMFAKERIIE, Bl object.

_ _setattr_ (self, name, value),

Fl&—A> #HilTH4 object .__setattr__, [fiHZ% ob], name, value,

object._ _delattr__ (self, name)
FUT__setattr () (BHAERIAMBRMAERE . BOTEVIZE del obj.name X AR
AR SO AR

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

object._ dir__  (self)
W EAAERAH AR dir O BFRRA . R EMELAUA—NF8. dir () 2R EIF)
e R FH R HHET -

B3 IR R 510

FRRZPR __getattr_ Ml __dir_ IW[HEHR B & SOWBIEEM TN . BIRZH __getattr
PRERN M2 — 25, HAHh— RN, IFRIETEZRENE| &K —14 AttributeError. I
WA EFE®KR object . _getattribute_ () RIERHIEFRBIFEAJEYE, W __getattr_ £
TR dict_ Wk, KRIEFIRFSE %4 AttributeError. WIRIKE], BoPABHEA A
IR [l 25 5RAE

_dir_ PRV ENIRSZATI S AL, I HaR ] FORBE T P A AR TR A MR AN ARAT
1, Fomi— MR dir O B

FEHE NS [ BT (R E R RS ), nTDAKHRRT A _ class_ JEIERE
H—A~ types.ModuleType [JF. Hilln:
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import sys
from types import ModuleType

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

sys.modules|[ name ]. class = VerboseModule

fEl: & B __getattr  FIREMBN _ class_ Nl @ y; M AT AR -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

3.5 SR class_ fRBUBMEECH A

3.7 WUENA: __getattr_ Fl__ dir_ BiHJEME.

hE%:

PEP 562 - B3t _ getattr fl _dir__ Fiif I THIRE) __getattr Ml __dir K%L

SCHlHR 2%

PAR RS — N E TR (B #638 528) B9SLBl BT —A Brom & 2R i b A4 <52 1E
(R IR AR IAE BT 4 R A Bk ) o FEPVRRBI, B 8t irg #2
__dict__ WML E R B R I
object.__get__ (self, instance, owner=None)
T M DRBUIT A & 5 JE v (RIE D) B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A F IS instance J2 ¢ FI RV W EPERISEH, WALEE owner 1) 0] Ja& 14 3% [1]
None,
B YRR 23R B EAS 2 A B e 25 & AttributeError FH.
PEP 252 §§0__get__ () WA —Z2ASEM AT AXS . Python B B P AHiA RS S HF AR
K E S5 R, FRUess = T H W RRER T 240, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set_  (self, instance, value)
Ve M7 V5 PR instance $55E BT 35 2510 SE B JE A4 M8 value .
WY, WN__set_ () B__delete () SRR R “BdEiiARd”. HE2H70 S 74
R gk %5,
object.__delete_  (self, instance)

A D5 TR AR instance $5 7€ i T4 3 210 S Bl S A o

object.__ set_name__ (self, owner, name)

TEFTA 2K owner QUANPRMN . Flidd S HIRIEL name.,

il set_name__ () HRAIER type WS I —TR BN, P IAERAEB0IR A
HZ 5 SUBONES I — AR, w28 2 CHb iR B FLf A A i 2

class A:
pass
descr = custom_descriptor ()
A.attr = descr
descr._ _set_name__ (A, 'attr')
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WS el 23] 2.

3.6 UHTINA.

JEYE __objclass__ 2 inspect BN HEE MR E UIEMER (IEFB EIRIEA BT30S
RIBHEMZATI N ) . T AR AXTGORU, Bl ARSI sk f— e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ SCHLT C HHYARSEE I ik B LR ) -

T AR 2%

MR, Mgt LA 4hEiTh” g ErE, HEMEI A B M P T E R,
¥ get_ (), _set__ () Ml__delete__ (). WR—PXWEENLTAEFERITE D, Btk
FRAHEIAS .
J& T ) BRAAT R B N — R i o R B R BN B . B, a.x ERIFSM a.
_dict_ ['x'] JFHR, )G type(a) . dict_ ['x'], BEFRKKEL type (a) By EFEE,
YN TR e

B2, URARBIRER E ST A ER T ARIXT SR, W Python ] A x5 GERIAA T R - 1 AL i JiT 4
AT R o X ER B AAENESE AR ER 1Y I AR 5 SR 27 05 38 AR T 407 SR B E

RS KB IR S — N E 2. x. SEINALE UK a TiE:
BLAZH B B E AN 1 LA O 3R P B AR — MR R Y x.__get_(a) .
S ANRGEE R DRF A, a. x PR type (a) .__dict__['x'].__get_ (a,

type(a))o
R WEREE] DI, A.x WA A.__dict_ ['x'].__get_ (None, A),

YR R a 2 super B— LB, MZEE super (B, obj).m() &fEobj. _class__ . mro
MR B W ERE EREE A RFESATEE ZEFHH AL A._dict_ ['m'].
__get__(obj, obj.__class_ ),

T SL B85, FRTF IR WA S P BT 5 ST MRS R AR A YR AT T PAE L get_ ()
__set_ () Ml_delete () WAEEMAEG. WREEAEENL__get_ (), ISATTTEERHR B IR
KIGAL | BRAEN R0 S F A — B WA E L T __sec_ () F/sk__delete_ (), WE
FBIEHIATTE ) WIRPEARRCA 2 3, WE 2N EEBIHEART . B, BRI e L get_ ()
M__set_ (), MARBIEFIAFFRA __gec_ () k. XL T__set_ () fl__get__ () BEdEHEIA
PR RS LH TR EE Lo M, SEBEEHGART T AR SE B 55

Python J5¥£ (f33% staticmethod () fil classmethod ()) HSEA/E NAREIEH A ZS LAY . R L EE B
A PATE A SO B . X FUIF A SRS 5 A [ 2 0 A SE B —FER T M

property () HREURNEAEIREIAI LTI . I SE B B EHAF B ERAT

__slots__

__slots__ FRIFHRAT RS AEIE R R (BIAEAEE M) 25 RAE _ dic A __weakref _ (&AE2HE
_slots__ i HU A BBl 2 AE AR T . )

O] __dicr__ 307 5CRT DA M A 25 0] o it A R B th ml 5.8 R 25 i 32 0T

object.__slots___
XA PAS B RN AR . AT R B h SO0 ) 1A B 4 MR P AP T4 . _slots__ 220
EA SRR S0, IR IR S A BI B _dicr_ Ml __weakref .
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{Ef __slots R EEIN

o MUK H—NARE L __slots__ BRET, SEBIR) _ dict  F1_ weakref  JEMEREESE R .

o WA _ dict AFHE, LHIAREL KA _slots__ & LIS BRI . 2R — RS HIAE
EAMMER S| & AttributeError, HAR T BAIASMRIE, SR '__dict__ " AR _slots__
R AR 81

o WRKRARALBIRE _ weakref AT, E LT __slors__ WIZEA RSB TS . ansk
TFEGGS R, B ' _weakref " MIAZF| _slots__ BRI AT TS

o __slots__ B A B QIR (iR B IEEER L. BRI, ZEEHA e
RemiEAt _slors__ 78 SURYSEBIAR R EBOAE: W, B MRS A AR g R .

o _slots__ FEIARAE A RFRT & B3, 1R EIRY _slors_ AEH- T[RRI . AR,
TR PG _dice_ F1 __weakref _ BRAFEATHE LT __slots__ (K NAZ AL FHEAT 274044
FRA ) .

o BUSR—ANEE AL BAERAN R Rt S, M B2 B S SR B AN AT ) (B R
i E MR A2 ) o XAMERLTFI S WA RCR E L. REARESTRIN—AP 11
B L ARG 2

o B _slors_ ANERTIRER “MIARKE” WEZRAMFIA int, bytes Ml tuple MIIRAZ,

o ARATAE AR AT A X L B0 T DA RG2S slots o MRS ATDABEGE ;. Ao, KAl fe 24y Bk
AR LA ERR S SR

o _ class__ WRIEAFEWIAN R EA K __slors__ WA £584EH .

o WA ZA LN B 2 EYWREIE TR, BN R A B A R E s (L
IR S ERR) — B RHNSE] % TypeError,

o WIRAN _slots_ {FH T — Ak, WS B E ME0 3R AR . B2 _slors__ JEMERH
— SRS,

3.3.3 BENKEIE

WA RAEHABIERS, ARNFER _init_subclass__ XA . SXAEHERT DASR 5 BES UL T KT R K.
XGRS 2T HREEZE, M _init_subclass__ |
HAEH T LT B m R R 725
classmethod object.__init_subclass__ (cls)
MFTHEIRA: T RIS A o ols K48 1B 1280 WA SO — ANl s i v, it
TR R e 4 2 T
BA—NTHENXBEEFSHIWAA L LEN __init_subclass_ . A T 5 H M
__init_subclass__ WJEHE, W UMIETHFEEBT D KEFSHIERFHREEESE, it

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__ WECASLBUT A, RAEWEES BRG] X — iR,

#iE: TSR metaclass KR H B R BIMLRINFERL, HASHLL __init_subclass__ [
SEPL. SRR ek (MAERNrER) T type (cls) Wi

3.6 BUBTINA.
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pIvES

BOINIE LN, KM type O RMER. REITE— BRI S RINHIAT, KRG8 5T E 2
type (name, bases, namespace) HJ4EHE,

Fepd R Al A E AT A metaclass REFSE, BUE I AR — ML IS B A JER it
frEl. TELAFRBIH, MyClass il MySubclass #i& Meta H5EHi:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE AT HAh 5 8 7 B KA AE T Pl i B A G B A T AR
M ARTE SHHRATI B R AL BB
* f#HT MRO 2 H ;
o WE G MY TT
o ML)
o PATFER;
IFEES0E 38

fi#tt MRO % H

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

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

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

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

*EﬁﬁﬂzTLé‘lE’Jmﬁ MR I K an A 2 [0 MR TCHK AR __prepare_ Jaf, B4 PAnamespace
= metaclass._ prepare_ (name, bases, **kwds) WIERWVEAH (H ARG A5 48 o5&
SR, MWV Yk EREN). _ prepare_ FIEMWIZHSEI N classmethod (). _ _prepare_
Jﬁi@@i’] WAL RSN __new__, (HIE M AN R 038R, %4 25 R gk DBl —
dict

WRITCREA __prepare_ JEME, WK = BRI A2 A P B .
W%
PEP 3115 - Python 3000 W 1¥j5cK 5| A _ prepare_ i =S[A14T

TS ES

FEEHEREPL ()T ) exec (body, globals(), namespace) HERMMIT. WiBIHHH exec ()
) S 4R DX AE 124 20 R AT iR BON R, AR R R (AT ) 518 % 3 24151
HNEBE F I 44 58

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

EFEESTEY
— HIATR B RERIE TR G S A0, @8 H netaclass (name, bases, namespace,
**kwds) @IS (WM #FESE S5 A __prepare_ ).

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

CPython implementatlon detail: ¥£ CPython 3.6 &2 JGHRAY, _ class_ BJGEVENRGHES IETJEP
) __classcell  ZRHBMHELHITTER. MR, BOAWIE EAEHE type. __new P, DAfERE
IERfHRI iR i%2E ﬁﬂ%xl_jfiﬁi 1& Python 3.8 5| &% RuntimeError,

B BN ICE type SEATLMRA XM type. _new_ WICERF, PARHSMY A E SCE AL
BRI R Z S AT

e MY, type.__new_ RRNERMAEMFIAENL T __set_name__ () FERRIALE;
o BENOR, FrAAXEE _ set_name_ JyVERHE H BT E LRGSR E F IR A TR A0 44 AR IE TR A |
o ), BHEHZARIE LA I T I E B LR P init_subclass_ () #T

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

Yilsd type._new_ QUE-ANEIEES, ROCLAME a2 2B SRR G PO E] - AH A
WHEFEN G XA T R, R WBCARM R __dict_ @ik,

%
PEP 3135 - il %/ ik aln) _class_ PG| H
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TR

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

334 HEXSEHIRFREE

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

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

class.__instancecheck__ (self, instance)

IR instance AN class 1)—> (B IZEkE)4E) SEFINGRIEIEME. FRE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true WIS subclass A A class {)—4 (BEAZEAE) FRMGREIEE. R E LTI,
M wE AL issubclass (subclass, class).

EEEX T ENERRETREE (003). BIIARIE NI ETEE 2 P e L. X 5T 5L
B R IR E A 2 — 3y, HATEICE 0L T 8Bl A J g4 1R 22k
h=%:

PEP 3119 - I AFNRIER Friushgfiis, #id  instancecheck_ () fl__subclasscheck__ () 3
sEfil isinstance () Ml issubclass () 4724, MABCIHRERYZIHLE T FixiE H A A R 2L
MNE (B abe Bik) .

3.3.5 WHlZEISE

W E LA, ATLASEELd PEP 484 Fr#lE )iz BUZEYE (BN List [int]):
classmethod object._ class_getitem__ (cls, key)

IR key ZHARE AR 0] — N FORZ BRI LT IXT 5

WP AR SR TG A S, HF H 2w SCF BT, WO RR R s 20735 . R, Bl
il 3 B R TSR, ARSI EHAS SO

hE%:
PEP 560 - %} typing FHL A2 A7 (A% 00 57 4

3.3.6 #EHITTE AR

object.__ecall (self[, args... ])
W RS SLE R —A s Eewk VR B A s e LT ok, W x (argl, arg2, ...)
MREHAT DM E N type (x) .__call_ (x, argl, ...).
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3.3.7 RilETI/AE

FIRASE SURF 7 R LSRR 5 . el @ T8 (s Reioodd) s (anpi) , (HifEee
HAEA A . BN A TERUT 5 SO BILS PE R [R 2 AHE T 75 e vr i
BH kL H 0 <= k < NHA N ZJFHae SR E R IR Y] A X5 . SAMA B E B At
keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAMX
update () &, ENTMAT N5 Python 5 = ML XF G #H V. 77 ¥ 28 M. IAh collections.
abc BEHEEML T —4> MutableMapping SHREFE M H__getitem (), __setitem (),
__delitem__ (), fl keys () LAY EALRAN AR H . P FHE 4 Python Arif 51 R XT
LIABFEEE append (), count (), index (), extend (), insert (), pop (), remove (), reverse ()
Ml sort ) ¥k g, JFFIRRGLNV B & SCF RN add (), _radd (), _iadd (),
_omul_ (), rmul () Fl_imul () SFHFERSEIIMGE (FEPHE) ML (FRER); BAIRM
E XHMBUEZESF . WAME WS RTHIFELI_ contains_ () FFEAARTEAGHEH in iz
FAF PTG, in NAZIERBU TS TR, WSS R E. 53 AN R T AR S
M__iter () HEPAAFERMEREZSPEE XTHU, __iter () MY4EARTZA5E: X
TIEF, N4 AL e

object._ len__ (self)
P HIT EASE LN B BRI AL 1en O o WIZARIEDMRIGKSE, PA—A> >= 0 BREBCRIR . Ah, 2R
KRR EX__bool () FEMHE__len () IYEREME RS, WFER/RiZE PP MR
{H.

CPython implementation detail: 7f CPython Ff, R K JEfH KN sys.maxsize, WRKE KT
sys.maxsize ML (BN 1en () W RERG| K OverflowError. LIl BRI K BT 1E
5| % OverflowError, XJZMWIIE N _ bool () Fik.
object._ length_hint__ (self)

WML operator. length_hint () . WiZREIXZRKEMAMGTHE (TR T8/
FBRKEE) o RN H— >=0 MRSk, REME W AT PASH Not Implemented, X MAES
__length_hint__ HYESEENFAEN—FEALEE . JE ik h TIerERe, HRZSKRIER TG
o

3.4 BT

flE: DI RiE TR =A L IR . AT

’a[1:2] = b

NG

’a[slice(l, 2, None)] =D

HoAt B A AHE . BE 20 Y]y TLEUZ DA None %P4,

object._ _getitem__ (self, key)
P EPASE L self (key] MRIE. XFTFFI28AL, Hesz sy BEMY) 4. RN
BRG] (AR ERHT YY) WFRMRE T getitem () Ji¥h. WIR key HYRAY
RIEMN LG % TypeError i AR AP RG IEJEE LASMAE (FESA TR 8RS | Pk
L2 J5) MR G1% IndexError Jpdf. X TBURZEAL, A0 key AT (RTEASR) W5

K KeyError &,

flE: for IEMEAANEERTIN2WIFHIE IndexEr ror DAME IR HUASINE] 751 1255 .

object.__setitem__ (self, key, value)
T LA sel f [key) WA, RFIS _ getitem () MF. FXTGRIEIHIITVER
AR T T B OV TS S EAS INE, BOR T R TR . AN IERRIY key {E 5
KHFHEN S __getitem () JTIERIEBLAHIE .
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object._ _delitem__ (self, key)
P OTVEASE L self (key] YMIER. HREFIE _ getitem () M. FXTRIEBITTE
I AZAL IR T/ B SRV R R B, B2 R AN ARV R CR I . AN IEFAIY key (T 51 A 1) S5 8 1.
5_ getitem_ () FEMITELUAHT.

object._ _missing  (self, key)

WrEh dict. getitem () FEARAE| S b g isf o T DASEBY dict 12519 self [key].

object._ _iter _ (self)
BT AL TR B A B A A CAR I o D7 YRV AZ AR ] — AN A AU AT 4, B REE 2 NI
B TRFTARR . TS, ERZE RS TR

%t%%ﬁ%ﬂi TR ENREREXR A S . A RIERES R S5 typeiter —
B

object._ reversed_  (self)
W (WEPRAFTE) 28k reversed () P BRECA N LASE B ) A e B 1Y 24 3R o] — AN B ASE
JP A E AR N ITE R R IR AR S .

reversed__ () 7, W reversed() W & K&K B 3| H F 2 ¥ 1L
(__len__ () M__getitem__())e XHFIFHNPMSIAIXS G G AUAEREBFEMAL L reversed ()
PRALHY SCI T = S SE B A 4R reversed () Jriks

BAASE AT (in Flnot  in) H ARE ST BN BRI 2oL . Aid, 28050 DAFRALRA

TRREITEI R EA BRI SR, XA BRG] A4 .

object.__contains__ (self, item)
PA TSR A BUS RS IIZ AT o AR item J2 self BRI R B FL, A5 003 B . X W26
A, S 0 17 T ISP ) R T AS (i e B (T

WFREN _contains_ () B, WIS et icer () IHMTIEAC, RIEH
H__getitem () WIHXFANERPML, BFEZ 5% PoytaL .

3.3.8 E{FFHE

SE SCPAR IS BV AT T 2R 8 R E R R AR T A SRS (BN EOR BEEA T RIS 5E) ot B
AT TR 2 PR A SE SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object._ _mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object._ floordiv__ (self, other)

object._ _mod__ (self, other)

object.__divmod___ (self, other)

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

object._ lshift__ (self, other)

object._ _rshift__ (self, other)

object.__and__ (self, other)

object._ _xor__ (self, other)

object.__or__ (self, other)
P X Ly ok L A ARIZHE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do B, sKFEAX x + v WA, Hrbx %/E:ﬁiaddi () FERRR A6, 2 H
x.__add__(y). __divmod__ () HENIZENTMHH__floordiv. () Ml_mod__ (), BAR
KIS truediv (). HERARE SR =IO N E pow () BREL, W pow ()
()58 SV A2 32 AT IR 56 =240

WX LTI IR — A SR S RIS B T2 5, BV i%R ] Not Implemented.

object.__radd__ (self, other)
object.__rsub__ (self, other)
object.__rmul__ (self, other)
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object.
object.
object.
object._
object.
object.
object.
object.
object.___
object.
object.__

_ _rmatmul__ (self, other)
__rtruediv__ (self, other)
__rfloordiv__ (self, other)

rmod___ (self, other)

__rdivmod___ (self, other)
__rpow___(self, other[, modulo] )
_ rlshift__ (self, other)
_ rrshift__ (self, other)

rand__ (self, other)

__rxor__ (self, other)

ror__ (self, other)

LIS Ebﬁ{iﬂ%;&ﬂﬁﬁfiﬁf (%He) SRR RIS ABE (+, -, *, @, /, //, %, divmod (),

pow (),

Kx, <<, >>08, 0, 1) XSEI B SR BN S AEZE B RO SRR I IS B HP S B E R AR

FIBFERN. I, K3kt x — v B, 30y A rsub () Jrkike— 0,

Mx._
HEIoU pow O ARSI rpow_ () (BRSNS G5 %) .

sub__ (y) 1R[] Notlmplemented W< v . _rsub_(x) o

e

R ARV ERCR BN AR ERCR B — 126, HAZ T4t T4 ﬁziﬁﬂﬁfﬁ%}‘ﬁ%, it

ﬁ!ﬁhf’ﬁ?ﬁ%?ﬁﬁlﬂ’]4!5&%75&%}5‘21}*]% AT AT SVF TR AL e R I AT

object.__iadd__ (self, other)
object.__isub__ (self, other)
object.__imul__ (self, other)
object._ _imatmul__ (self, other)
object.__itruediv__ (self, other)
object._ _ifloordiv__ (self, other)
object.__imod__ (self, other)
object._ _ipow__ (self, other[, modulo])
object._ _ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)
object.__ixor__ (self, other)
object.__ior__ (self, other)

P X L8 PR SL Y R AR (+=, —=, *=, @=, /=, //=, %=, ¥*=, <<=, >>=, §=, "=, |=), X

YEIT R AR I T H B BAE (BT self) #LIEI 5L (SE R BRI self). QERFATT
TEARPGE L, IR RS AR IR IR 23 T vk B, iR x 2 HA_ iadd () Jik
E‘J%’élﬂ’ﬂ*’l\ifﬁﬂ, W x += y?ﬁ%ﬁfjﬁx = x.__iadd__(y). @MW x + v BRIE—FE

# x.

_add__(y) fly.__radd__(x). XL, ¥ REETSECRIMKHR S

fag-augmented- a551gnment tuple-error), {H Jﬂj TR SL R R B AR R — N R A

#E: hT *x= E’Jﬁj‘@ﬂﬂﬂ?ﬂﬁfﬁ/\ i, EXT_lpow () {HJ2iR 1] Not Implemented f

FHIVERIERE] x . __pow__ (y) Fly.__rpow__(x). HHTIRLE Python 3.10 g EIE .
object._ neg__ (self)
object._ pos__ (self)
object._ _abs__ (self)
object.__invert_ (self)
T AL B — e B ARIBH (-, +, abs () Hil ~),
object._ complex__ (self)
object.__int__ (self)

PR CRIRE O RIFRE ML, SO ERR Not Implemented. AISFLRARIR HI R B £ BRI BUR ik, AR
BI7¥RHN None *#KAJfﬂZEJUﬁ{ FEL D [ IR AR BBCR
4 SETFAMIF 2B AR, WERARR ST - BI0__add () - RGOSR BERAGR,, te RIT =R A

PRI
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object._ float__ (self)
E] FH 33k 26 7 52 DASE I P B PR complex (), int () Hl £loat () o BV 243 [H]—NFH S 28 1

object._ _index__ (self)
P I VAPASE B operator. index () DA Python 7582 Foii Hi-RF A7 % G 4 Jy B EIOn 2 1 3
A (GIHAnY] 8U2 N ER bin (), hex () Floct () BRED . FEAEMTT AR BT AR )E TR
WAATTIR ] — AR
WMRFKEN__int_ (), _float__ () M__complex__ () WAHNPINERE int (), float ()
H complex () FFEIRK_ index ().

object._ _round_ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
P LT IR AL LN B R AL round () PAJK math %L trunc (), floor () Ml ceil (). BRTHF
ndigits 1545 __round__ () MG L2 A 8T VA R [MMECER I 24 S X kT k) Integral GHE
Fint),
MR int () B_index () BRPUEXMNERE int O KWIEE trunc ().

3.3.9 with {45 L T EEE

ETFLERER—AMER, BEXL TP with IR EEE R T B3 B SCE B R AL B E
AFR T fa ATt B R SCAAT AU . @A with i) (FEwith 1% 2] thfifiid) , (E2tm] DAl
FLAR M ENTR AR .

R SUE BRI IR AR RIS A R A SRR A, BUE FRBITTIR, RPRFT I SO SRS
BTRLE R U E 25 E, 1§25 typecontextmanager .

object.__enter__ (self)
A B G KB TR B30 wit h iR XA ERR EHEE] as FAd 482 H
bR, WAARIGE.

object.__exit__ (self, exc_type, exc_value, traceback)
IR R IR RGBT B SN HE T B E TSGR R E . AR BN O iR
MR, =ASHCERRH None.

WERFEBL T S, I HAE AR (B e ik) . MRk [T B . A RIS, S5
HREAE IR H U YR L AR A P

WHE__exit_ () HEASMVIZRENTIKYPEARN ST, XSHHENTT.
hz%:
PEP 343 - with” if4) Python with IBAIRHITEHE . & RHFRH.

3.3.10 %% HEEK

X CRRUL, RO IR R SRR ] CPRIEAE Ho ST RSB i BEIE B L S35/ E T TR
REE AEXT LG UL o AT R A T RS &5 K 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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AT 15 J5 00 T AR T A 35 TN S AE Y Y B A X BB 4 SE LR J LN R Ik 7 3%, B hash ()
M__repr_ (). WXL VAR R THERA RS, BIISFEX BN G A 5 &R
INPRIE

>>> 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 EMPETSE S R S, BRIk A B A A 60 gecattribute () Jy
W, B SR TEK

>>> 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

LA S8t getattribute () HLHIAMENTAR A RE L OEALER 0 T iy asre), HAC A 02
i ﬁ;é&%ﬁ#%ﬁ*ﬁ?ﬂﬁ@ —SERIEE (R TTE & RBLEAERXT AR B L AU 24— B0 h AR Aok
VDR

3.4 thig
3.4.1 THEFUHR

awaitable WS FELI T __await_ () Fk. Masync def BEGRIEIMFZxT 2 BlJE T TR 4 .

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

3.5 JGHH A
hz=%:
PEP 492 T fif A ] G R0 G A E B

3.4.2 HIEMR

WAzt 2 J& Tawaitable X1 5% . WPRERPAPAT BT __await_ () HIEREGEHEEH . SRR
PATIH R BIE, ERARE5]K stopIteration, RFHN value B ABOREE. WERESIK T
S, BRI ERE. EAN EES | KKK StopIteration FH.
IR EA TES MM, BT AR R ¥ (B s 252 R 200 7 k). (Ha2, S
AR, PR A BB SCRREA .
3.5.2 lRE s SR — MR — IR K5 K RuntimeError,
coroutine.send (value)
AR PMRE AT o ANIR value i None, WIXA Y THIfE_awaitc_ () FrRERERLRHT—
T, N5 value K None , B HERFRILH SEAMEHERMER I W send () Trik. HE5HR (RIE
{f, StopIteration B @ HAMRHE) R5 FIAX__await () REMEIFFTIER LS T
coroutine.throw (type[, value[, traceback] ])
EMREN T RIRE N FH .. WTERRIES SRR NERIS W chrow () Tk, WARFEZ
Tide EWTE, FESEHRSEE k. R (GRIEME, stopIteration @A) K
HERX__await_ () REMEIFTIERBGERAHFE . W FH KA NI, R % 24510
JiiE
coroutine.close ()
WE S WA AREE A SR . WURIME R, B ERIES FEp R R E AR
fclose () Jrik, WRIFHEZ T R ESTEHR ST K GeneratorExit, MifSFE HIE
MAEY. &5, WESERCHCE R T, BIEERA LY D).

RN RIF BB, ST DA EAC BRI AR R A Bl P

3.4.3 BB

Y EREATMEH __anext IryAT R A0 .
S EREE I fEasyne for iEAIHIT
object.__aiter__ (self)

WAAIR A —A> - R BT R

object._ anext__ (self)
Wh IR B A T F AT R BRI g R . M RS RN %5 R

StopAsyncIteration 45i%.

S A R — A7 Bil:

class Reader:
async def readline(self):

def @ aiter_ (self):
return self

async def _ anext_ (self):
val = await self.readline()

Q)
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if val == b'':
raise StopAsyncIteration
return val

3.5 BUGHTA.
3.7 IR 7E Python 3.7 ZHi, __aiter_ W[PLR[EI—A> 7T & Kt LI R+ 0 25 K 25

M Python 3.7 3146, __aiter AR EI—A S AR XIS o R AL AT H AR GARKF 35 TypeError
R

344 RELTXEERR

FYET LR ER ETLUEEEN—F, EREBAENL __aenter Ml __aexit VAT EMEIAT.
S8 N S fEasyne with EA]TPEA .

object._ _aenter__ (self)
T ERUT__enter_ (), AUARMRFIEELHREI—A T HF 44 2.
object.__aexit__ (self, exc_type, exc_value, traceback)

TEHE L ERMT __exit_ (), (CARIRBPEELALRE—A> T F 3 %,
S B SCE B E 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 BUBTINA.

I3

3.4. hig a4
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cHAPTER 4

HATIREY

4.1 BEHGN

Python #2352 d AU BAY B . KA SR BT — A BICARIATH)— Bt Python F2/F A . PURJLAMARE

R be: Bk, BRI E S S H U AR e — MU — DA (IR

ARG TR BRI N i QAT SRR B IR 1 S0 ) @ — DTS Ee, — & iA G (Gl —c it

%ﬁﬁﬁiﬁ%ﬁﬁé\ﬁ*%ﬁ%ﬁﬁé\) WU RN EREL eval () Ml exec () BITFATHISEL
Uk

RIPAE PAT IR BAST. — DS S PE R ONTIE) I e (OB T 58 BUS B B A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .

PARH RS S 2Rk BARBINIERTES:, import if4), FEREUE L (XaEE WA Herh 45
SERBREAIR) PARCK A DA N BRI, for RFRIGITSL, swith iFfIflexcept A
as ZJm. import iffH)i from ... import * ERSHEAEM T AR ESIWETA 2R, ABLLPA
TRIZIFLI RSN XA AR Z R -

del AR HAR B E—FGRE  (RARILSEPRIE SO R FRIEE ) o
f%ﬁ'ﬁﬁﬁﬁi?f/\i%’ﬂi@ﬁi?%ﬁi&i&ﬁ%ﬁfﬁ)‘éé@ﬁﬁ%ﬁ%*, e A TR (BB 2 9 AU
B,

R A BRI EAE— AU, WA RN SR AL &, BRI hnonlocal Biglobal. WIRAFR
IEAERLZ I, WOy E R i . (BORACA B A8 B eyl A i SO & R AE . ) ASRASRAE— MU
AR A RTEH RS, W A h g,

FEAMERL P SOA R Y BIK 44 B e i DA TR 24 PR AR AU BT SZ R %24 BRI 40

43
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4.2.2 ZFRAGREHT

PR 33GE SCT — A H 4 Bl . AR AR b SCT — AN Ryl As i, AR A0 5% AU
Beo ANRE ST RRBISH HAR  Sek ™ RE S % e B 5 AT AT AU, R ARt
FASIG A T M EZA R AR B E -

B AZARAEARRS TPy, & d A& B MR F R AT . 0 — AR B aT UL i) Ay X A 1)
RS AR AR B FR3E .

B NHIRGEERAFIN, FF2T| K NameError . U124 mifF O R B/ IS, A FRd 1
—ANJRERAE R, I LA R A A AR P P B 40 i R 48 E Bl E(EL, KF&5]K UnboundLocalError

24, UnboundLocalError A NameError fi—~12&,

AR — AR R B AR AT B A A RGP A, AR B N A 2 44 PR B > B A R i w24 i AR
BOBREGTI T o 24— A28 FRPE L 20 S AT AR B A 450 S D g O & S o 3> — AN AR A AL«
Python /D PRI, I FuifF 44 FROE & A S AR T AU R N AT AL . — MACRE BRAY Joy A mT ik
FEREA AU SCAS Fr il 24 PR S0 B R A o

W global A BAE— AR, DB A X2 8D T 435 2 44 R AG) B F#R J f do g J= i 44 25 ) A
XA PRI ERITI o A FRTERR 2 S i WO AT 1 42 Ry fi 4 23 0], il 8 AU A S B
Mt 23], LA B 2SR builtins BRI A4 2500 . & Rad 2 Mt R . iRRAEH
AR FHEE SR, T RNEGLEN. global IHAMWAFNLT FrA X H 45 & 4 PRI 2 B .

global ifA5 [l — AU R i FRal i B AR AR . AR —A~ B R AR i) feele 5 P b oA —
% global if47), Wiz B hAE R B AR /AR .

nonlocal VSRR 9 4 Fichs a2 BFE R A SRR fE PR 9 8 B S92 RN A
?Eﬁ@@@ﬁﬂ"ﬁ)ﬂm*ﬁ!ﬂﬁﬁéﬁ%ﬁﬂl?’yi SyntaxError,

BRI ISR — R AN B3R . — A R B B 4 main_ .

R TSR Bty exec () Ml eval O MISER AT LT SCH RIS OL. 2858 SO T REM
HoE CAFRI TP TIR A o X85 | B IE 5 ) 24 PR AT N, (S 2 e AR 0 14 Jey i A i A
G Jayfp A T A . 2E a4 SR 2 ORI JE T . AU B SR A R T &
PR BIAESACHL s EASY R ARAUE SR - XA S UM pas k3, PUA BT Z
{5 ) BB A IS B o X REIRAE DA ARRD A & R I

a 42

class A:
b = list(a + i for i in range (10))

4.2.3 AEGAZEZREMAT

CPython implementation detail: J R %3l _ builtins_ , &SR EE T Llgn . g
BN a4 S R AE N Y % i mport builtins FAH B HSOZAE b B @ .

AT e ST R S T B 1 R 4% 2 R O B bR T G A R 2 R R
builtins_ HRFIN: R TR AE (ZE RO 2 6 B )
BTG F, M7E_main_ BOoREY, _ builtins_ i MBI builtins; YE(EfTHbEL
Yorfift, _ builtins_ W builtins sk BT A 514
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4.24 5B ENRE
FI S 5 44 FRAATT A A T AT I A SR ity o X AE DA T AUTERFFT D i 42:

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () BRECEA R 58 BEEREL 17 WAL FRAARAT 4 B o 44 B ml DALE TR 38 00 R iR 4 sy i
A AR, B R BT A RTERGE WA a4 S, MRTER R4 S exec ()
eval () BECH PIESHIRER & R/RAFRE a4 20 R H g s asm), WESFRBHELT
P

43 BE

S5 2 P AT AR R 1 T 2 AR DA (AL B DR U HA 57 3 A PR — BT 2K S SRR SR I 2 1Y
(R F1A, BT LAY i A AR Bk 2 AT i 43 I e A R 28 A A 1 14 R R JH A AR B o
EUE

Python f# M X AER M Bz 7 8 3 (BN A PR ) AOmEES] % 524 . Python F2 )7 thal Aid
iWraise IHAIBAMG LRE. RELHEEL ry ... except IBFPRIGER . RIEAK finally T
TN R RS, EHFAEBERN, RIS Z AR U2 AL R WA AT -

Python Y55 RAL BRI Y2 “Z1k" B8 S AbBR AR ] ARRIE A A T A2, TSN 2 ke iigT, =
BB S R IRE I BRI B (BRARE A UZ SR AR B A AU B ) -

VR T AP, RS S Z LR F R IT, BRI E AR TO6ER. Toie @R oL,
EWMSATIREWIER, BRIFEYRH N SystemExit K.

Sl REHIRARIRR . except THRISUIGLBIRIORGERE: E5] LB 2 H T8 1
BRI, LBInTEd B R, A R AR S

;A2 Python APT ALY . A2 AT RETE Python TSI i MUAR I AN 22 %45 4 %2 A2 2k
AR AR B2 IUAS R & Tz A T AR BT (OG-

RS Hry & o] NP € ry IERIIEIR LA feraise 3% 5] /N raise AR

i)

AR 1 R 2 Pl T e SR P T AR AR e PR R AN AT

43. B&E 45
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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,

%10, 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%Fillfﬁ)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, Ko, (ETHEA __path_ JBIERBEE SR

I B O AT . TEA5HEA RS2, 5 Python ARHEE VT RIEE—3. HIAR
AIRER S — 40 sys B, PAR—14% 0 email 6, XML XAHE—ANHH email .mime f1-£
MiZ TP R4 8 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

48 Chapter 5. ARG



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

The Python Language Reference, (I 3.8.20

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 TEE

YR E M FRHIRAE sys.modules FHRAFIN, Python SIH MR sys.meta_path, HoWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WL, GIrEEZ =R ZFK. SRR AR (A1), 7T
B AR AL e 285 T (0 AT AT SRS SR A 1 REAL B S 44 PR AR IR

TSR I S AR A 4R 2 S a0 ] A FEL A RE A AR, B RRR [N S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4B RS IAH) FEAK BAIA IR I PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREE N FEHE, Hicr AR,

TCE AR AR find_spec () FEHAWAMIZASE. B RS ABRN ERER e 478, Fi
Ul foo.bar.baz. HNSERMBHRREIWEARKH . MTREZHEI, - ANSH0H None,
EXTFRRE T, BoASHON __path_ JEPERY(E. WERAHRZE __path__ JEPEICIATII,
F#5] % ModuleNotFoundError, 5 =AZH—MRAEA NG INE B AR &, AR
G AT MBI A A—A H Ak,

X BRAS AT SR AT DA U Iy To B A o B, ERSE il I R i R B G2 A7, A foo.bar.baz
FFEEPITIR A, FEEA TR E AT (mpf) B mpf . find_spec ("foo", None, None),
TERA foo ZJ5, foo.bar ¥l R FICKERFA, ] mpf.find_spec("foo.bar",
foo.__path_ , None), —H foo.bar EWFA, HJg—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p——

AT AR A A LSRR TR A . UL None DAMIYRI RN EE =S HE AR, X AL B2

& [A] None,

Python RN sys.meta_path HAg =Foclsedkas, —FhRBE A A N ERER, —FpAIEE Q] S
NIRGEREI . I — PP EE el 5 A S B import path B (Bl path based finder)

3.4 BUESE: JUBRAR A RARY find_spec () FFIAEUT find_module (), JHEICFM, ERF4RLEE
ARSI, FANSLSAEE R G AR LI find_spec () MEEHENE.

5.4 mn#;

YRGB BN, P ANLRRAE BRSNS (e (RIS ) . R AR
BRI P A A T R A TR B

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It is assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

if module is None:
module = ModuleType (spec.name)

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported

(N gkze)
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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]

AT AT
« WA sys .modules APIEAE ATRIOBIIAIS, SABFACLIIGER.

o TEMEAR AT Z 7], SAEPSGAEET sys .modules Hro X— SR CHE, PAIZEHAD
ATRE (B EskiEdt) SAHE & FUCRERNE| sys.modules AR IEFESRINE LT A TC R
VAR B AR O B 2 m 2.

USRI, A - AL - K, sys .modules R, (EMOAHAET
sys.modules SAFHIIH, DARATAVE R BT 52 i s I B 2 SR e . X HE
BB, J5E AR R G BB B AE sys .modules Hi1,

o TERRHANESEER R AT Z 1, FANLG S BEE S AR AHEE (FE LT i B O A0S Ay
“_init_module_attrs” ), FEIFEN S 2385

o BT INER ) BT Z), AE AP RHE SRR R 24 25 0. AT B eRIEA e, hingg
ARUE BT N A

o AR O {65 exec_module() HOBLHIIE A AL 57 AL FLHE

3.4 S S ARGCEBE T IMESE R THUE . XFEPARIZH importlib.abe.Loader.
load_module () FERFITH.

5.4.1 hn#;2%

5B o2k 28 2 0k 56 B 2D BE: BE AT, S5 A ML A importlib.abc.Loader.
exec_module () FIEHEGAN—NSEORPATEINT S . M exec_module () iR 1] i 4F ] {E AR 1%
IEEE A &
o QNRAEEE —AS Python #bk (T3 N BAER B SHZS IR MG 2 ), INaRas W AZAERELK) 4 R 4 25
[ (module.__dict__) PHATEHEIAAS .
o QARMEES TCEPI TR E L, B W% K InportError, ANITE exec_module () M[H5] &1
AT A HE A S L S AL H
VLN, Bk ANERES T AR R —X5%; IR T £ind_spec () J5¥ERFR B — A BEH
HAmEas Sl selt,

> importlib S¢ PLiE G EHE MR MME. T /2H7E sys . modules PR ARSI . SRy 2 a1 HE 5 i 2
FARIBEHFTHETE sys .modules WA Y. RBTRKCIAFFEST N, APHERETEHAD Python SCHHEEM .
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PN s ] AR BRI A 5L B create_module () HIETEMEIHAI AN & . B2 125, W)
REHFIAS UL, IR [E AR A2 01 E) i . create_module () ANFFEARFBHTS ik EAT
il JE Pk . ARG ] None, S AMLEIRF B ATA] @k .

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 () »
% T PATREE . AN, 1load_module () FyEMAAISEIL b SCHEAR ) ITA FESUIMZR T 6E . FIr A R 4 BR 61475
SR, A — P 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 FEMBAFRATREACHG Z 17, B 2 AFHET sys . .modules Z W, PARK IR TCRRIE IS 2 00m & .

o WRMERM, MBERLARREMETMAL sys.modules HREL, (HE 1 (XA ERIN
BRI, HTR B s i ki akgs 5 B w2 o

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,

5.4.2 F{ER

2t AR EALE] (B0 import1ib APL import K& import—from HAJEH BN __import__ ()
AN PR, SO iy 44 25 18] R S NI — A AR R 48 . BN, WA spam H—AF
Bl foo, MAEFA spam.foo ZJ5, spam ¥FHA— G0 FIM N TR foo EME. BANBLLER W
TR H g5

spam/
__init_ .py
foo.py
bar.py

JFH spam/__init_ .py THUTFILATHE:

from .foo import Foo
from .bar import Bar

WPRATUI R AURRFAE spam KR FHEIIXT foo il bar WA FRIPE:

>>> import spam

>>> spam. foo

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

<module 'spam.bar' from '/tmp/imports/spam/bar.py'>

Fi2 B 1Y) Python Z4FREEEHN, XERRWHESDS NHF, HE LR FLESARGEN N EARRE:.
1R AN ) — E B BARAE sys.modules | 'spam'] fll sys.modules [ 'spam.foo'] (FlFE iR
FAZJEERI), W EE A SR N EIE R foo JEME.
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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 MRHHEAAF _ file  JE@ME, XPHIERIR repr 19— 50 .
o WIRBIHSA _ file_ (HREA _ loader_  HEUYHA N None, MIMN#LSH) repr &4k H /EAFH
repr [—#B4> .
o XTHABTED, ALE repr PAEIEER __name__,
3.4 jiiH4#: loader.module_repr () BFEH, FANUHIBAEC BRSBTS AL BUSHR repr.

N T A Python 3.3, QIR IN#ARE X T module_repr () Jiik, WSFEZA LA N2 Hist
PR FZ I AR A B repr. (HIFTERIITIAC 57

547 EEEFHEEKY

£ Python M .pyc UMMM E A7 Z BT, EXESA e hE#i oy BT BOA
UL, Python Ml AE I 5 AZAT SC FHARAT IR SCAFIR) foe B A8 BSOS T ORI R /A S B — o AEIB AT
FARG S O G A7 S ORAT I8 SO AN PR S ) TR i A AT A R

Python 1, 32Rf “HET WA M GA73CH, BIPRAFIR ST 25 B A (EL I A & oot . e mipp e T
WA cpyc XM KeARAEER AR, X TRAESE TSN pyc 30, Python £l i >R 75 Y5 5C
457 55 L MG i (EL 5 28 A7 SC A A W i (L L X R 28 A7 AP E . RS 2 B L T A T B A7 SOk
T SRR, Python £ BT AL I B A — AN s A BUIE T 08 A I A7 S0 X THERER cpye 3¢
1, HEILAFAE Python glioy B A E A SCHA AL T IA . pye SR R 4T vl
—-check-hash-based-pycs JEFEEZH .

35.(7 R AE: SN T T IRAEY . pye SCPF. FERLZ AT, Python WUSCHRERET IR BORAHE 7T A 27104
Rt
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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.

ETHAENARGSENRZM TSR E, 9 B RMA K524 B Y path entry finder
(PathEntryFinder). B AX FpdE i REARFE S U (B R A star() T TFEY ), LT BEARA AR
MR YERF— D RAFRIFEEAR S H GBI AR S H A4k . X DZAFICT sys . path_importer_cache
RAF e an 4, HIXAS AT 58 P 77 TR0 2 2 4 5 S0 3R A BR Frimporter 3 50). il 3 53X #7735,
Xt Epath entry S8 B Wipath entry finder 1)1 e R AT AT — K. A USRI LA i sys.
path_importer_cache BIREAFHH, PAIRGIE T HARN AR IUTIEKHRE .

WRBEZANET R, R TRENE RS SER sys.path_hooks HFRJEATRHXI S Xt
AR 25 8 AT AT E S50 WERERNBREAH. B0 R
] AR 2% H path entry finder, 25| % ImportError. T EMNAEFHKEHHEH InportError 3

STt B, A fELE sys.path_importer_cache H1#k#] imp.NullImporter FISEH. HHSCKER L QRS 5 il 1
None f{# . 23 I portingpythoncode
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TN T IR B Spath entry ¥R path entry finder, 1% 55 W ZR& -2k e frimport path 1354,
BT NIRRT R B R 5 AR R RIS ) T o (Blnm] AR X R85
P gt UTF-8 si B 9wty ), WHRE T ILEMISSE, BN %5 K ImportError,

R sys.path_hooks KL RIHZ A IR [Blpath entry finder, WET R A A find_spec () J5
BBAE sys.path_importer_cache H{FA None (F/R LIRS H A XT MV A g Hi1& Al None,
FEonemeta path finder FEHEFRBNZAL .,

ME sys.path_hooks HFApath entry hook W] & F % 4112 [BME & —A path entry finder, WPAR 1
W R R A SR — MR B ULRH , FEAE I ZRA R gl ]

YH TAEH SR - B— DTS FERR RN - AT sys.path PR HAZHIEE A H5E, W
BRI E TAEH AL, W sys.path_importer_cache HRS{EHUEME. HIK, B
AR SN Y 5 TAEH R E T 2B &, =, W sys.path_importer_cache Jrffi f1 3 H
importlib.machinery.PathFinder. find_spec () iR B A 2 Lbri 24 ar TAEH s dE
A

5.5.2 BRIZFEEHRREHINL

R SRR WA R A, Woh T g4 A AR AL R A, PR AR A H AR R AR S
find_spec () I

find_spec () HZMWNSH, MES ABEYERIRE A TR, AL (ATER)) HAREib, £ind_spec ()
IR [EHR ) 52 AT B RS DL o XSRS TR (5 gy G (EA—BI5M) .

KT S AHL R s o A% U B AR — A & =S [Blportion, B AR S H A R A2
*F#”submodule_search_locations” 5 h— M 5% R 51 26

3.4 JRHS#: find_spec () LT find_loader () Ml find_module (), JFMEMAERCHIA, HE
fE find_spec () K& XHPE .

BRIF AR 2% H AL a8 i RE S SCBLX A C A YT iR P B — DI L8 £ind_spec () o APRFFR
A, XMW PRS2 B2, WPRAERR A H & BT £find_spec (), XPIist i
TR B

find_loader () #%Z— 124, WESABIMTRRESFR. find_loader () #&[—4> 2 JTH,
Hp S — T2 M E a1 58 —WiJg iy 45 [alportion

AT G HRAE S AR SEI, F2BE4H RS MR X T AR LA S
find_module () F¥k. (HREBKAEZHELS find_module () FEMIHHALEASHH path 5 (B
NI EEIC Sk A X B AR TR0 36T I e 4 IR E )

BAEFHAERAN find_module () HYECHH, BN EARARTFEEIRS B &R A4 25 B AL 52 L
gro IR find loader () Ml find_module () [FAIRAFLET— A H AR T, ARG ESH
H find_loader () MAEEE £ind_module ().

5.6 B ESARSE

%1%%4\%/\%%%%3{%&%%%% sys.meta_path BBRIANES, | REHSEEBHON A & Lok
(G

AT 5 R AR T TR R B AT O T AS S 5 1) 5 N R SR A AP, IR 2 e N LY
__import__ () BRECFTRERLAS 1o XAPECIT M AT DAYERCHZ G iz, B R AR AR R A
NIEARFTN .

AH TP RO T SR [ AE T AR BN — A T AT (MR RSEEEHARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij iR [H] None t/EWE T . iR JjG&E FRICHEE R
N 2Maka, 5| & SE W o EPZ 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

. —c P

o M stdin 1247

o BEMIER T S EET

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 FFia] R

XXX sl 2 e —A- K%

XXX * (import_machinery.rst) J& 75 Z % [T — TR BRI AT W B, BVFaT DAY R s RS A X Aot
fice S LIPS e N

XXX JEFM ) runpy A1 pkgutil 4545 BZ AR DU TS S 18T ARG E W 820" #Ek.
XXX e B K TR Rt __main_ AT SCH 2 R
XXX MEZ A K __main_ BERGUNFREREE (GIINEHM PEP 395 & i),

5.10 S3%&30HK

FALH A Python HEA: Z W] 2 4 B &4 TARKAAE . SRR (LS DLRT 3R AT A, (RIS %
SR Z GV Z AR A E BB

JR4GHY sys.meta_path AU PEP 302, JRLERY LA UL PEP 420,

PEP 420 fj Python 3.3 8| A T4 % = Id ¢, PEP 420 3£ 8] A T find_loader () thiX{E K
find_module () E‘J*é?ﬁo

PEP 366 filiik T B __package__ @k, MTFERS 2 AN FA .

PEP 328 5| A T4t FI R AR FA, HWIWRIEE T name_ 15, % i PEP 366 )y _ package_
TIABEFE IR o

PEP 338 & LT R A AT -

PEP 451 1 spec XF G I T XM G AMERIERRE . BIEFF MBI RE R TTHERE 5L 1 A
Bl . SR fVr 7 ARG T — 28 APL I A FR AR A 2 1 — 289 vk

i)
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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 #riRFF (&7R)

PERIE I B AAR AT A FR . TS E AT IR Ao T — 1 TIRHARNAE S, PASG & 5 902 BRIl
PSUZASE AU EEE

MAPRPIE B —ARSRIE, SRR T SRAELRFR AR G o U FRAREEE WS, 2 HOR A5 | %

NameError JH,

FAAT B R edfe: 2 ASCASTE 3 BRI SO B — AR IR AT AR B 22 R 3 RT3k 5F HAS AR B
Z T RILER, ERPIUNIZEN AR Lk A AT HAE AU 2 B ey — M K p e
RN SABRARSY , BBRIT KA T R A PR I — A N RIZ. BN, HBHE—4 48 Bam {2
MIARIEAT __spam 2@y _Ham__spam, XA TR AT I AR e Aik . AREAR S 1Y
ggﬁﬁ(ﬁﬁﬁyﬁﬁﬁ,ﬂ%ﬁiﬁﬁ%i%ﬁl%ﬁ%oW%%Zﬁﬁ?ﬂ%ﬁﬁ,Mﬁéﬁﬁ

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
FHEEL (240 BWOL, SEFREMEME. HHS LT a1,

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 .

6.24 JIxR. KRESFHANETR

T HISI, ST, Python SR T AN CRR” MR, BAKALEA I
N L Ee
o AR ARSI Sk, Ao 35 K.

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" expression_nocond [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 RLENR, HAFEES— RIS MES ORI E . AffthiE s
aFRr— R AR, HOURANEZAPOREFMAZIEAX R YRS, £H52R
Pt T A A R T R A T 2

ZHEAANREM () 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
key_datum
dict_comprehension

FHL IR E A ST 42

MR —AS 2 5 2 B SRR 81, BT TS e A PORIEDAE CF I A H . SR Rt
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
i h e — IR G MR B R E

WS ** FoR FRAFEL . BRBRIERAUE— M mapping. FABFIBESIASR 7. JRZRIHS
FRACSE I S B X AN S B 5 SR L BT B B (L

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.

"{" [key_datum _list | dict_comprehension] "}"
key_datum ("," key_datum)* [","]
expression ":" expression | "**" or_expr

m.mn

expression expression comp_for

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 FikXAERE Lgenerator RELE j&asynchronous generator WINHZA 2 £ o A I BEAE pR 502 SCHY AT
1) yield ik o fE—AREAR N yield Fah & XA KB W—AE s, I HAE—Pasyne
def & SCHYBRELA N (] yield kX Sk bR ek B0 s 0 i A it . ELANTAL:

"(" 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 ENTSXSNENE RS PR, vield kUGN T 5L BUHE S VR s 8500
e S kA — 70

3.8 MU A A% AR S BUAHE S ORI AR B A e Ui B AR S () yield ikl
NIRRT A A R A, S R IR B RS AT A e S B A AT RN A

LA AR R R B, B AR AN RS, FROMAE R . SRR A B ke 4 1 A B PR
BEIPAT . 2iX AR AR B R — D B B, AR AR BT I T XEF S —EH TR —
A yield Fik X, TESMPATHRRBHEGE , SAERASR A E R expression_list MfH. HilE,
TR R R SH B AR B T ok, R RS B4, 5899550, W RIEAR AT A 0 Ab R
FPRAS o TE TR AR AR 3 — AN, AR AR R AR S IA T . U BRI IZ AT yield k=X H 2
— AN R BRI S DL 5E B WK yield ik X A E I T8 F WA O v R WA AT 2R
MR next_ () GEFEETHNER for B2 next () RIFM) AEAL5 R E None. FHIW, 405
M send (), IBALE R 2L H 4 send J7¥EIIME.

P A SR SO AR J A R RS PR AR AR L EAT] vield 20K, ENTRAZ DAL, HFHEATRRET R LA
FEE o ME— 1 DRI A B PR BN REPE I E EAE yield JE A2 45 W UARSENAT : 42 HIBUE R HAS B A e
T

Tt ry S5AE AT AT 7 BLAT FLUF yield ik ae QERARMARAE (B 5 | 1T 83 25 502 I o o 35 e o)
W BB WE AT, RS- R g cLose () Jrik. close K AAVHEMHEER finally T
AT

Yffiff] yield from <expr> B}, FrigftryFibNabiied — Ml k4. SEAIZ LS i~k
P 2% 0 L A% 0B 4 4 Wil AR AR T R . AR @ i send () A& ABIME A S ARA# i throw ()
AW S EANRAE L T EN 2L n T2EASE. WRAEXMIEN, IBAsend() K5l 'k
AttributeError B TypeError, fithrow () ¥rB05| & I AR FH .

YPEBR RIS, #5] %1 stopIteration LRI value JHIESMCN yield FiksUME. BEW LA
1E5| % stopIteration WY EAMUCE, WAl DAE A2 — AR B3t E i 54E
JH AR A —AME) o

3.3 U AE: ¥R yield from <expr> DAZHTHEHIAL T M.
2 yield Fik 22 WA T A4 MK E— 2k, 555 AT AR
bz
PEP 255 - kR %% 76 Python Hfll AR LAY £ e 1 o AT IO
PEP 342 - il B3R RS SCOUBRE S3R/E O APLRIEA IS, H ] DA 0 B
PEP 380 - B8 THRBSIE 51 A yield  from A EHIZ LA T4 L.
PEP 525 - b/ RS a4 P o SO A ZE RS T REXS PEP 492 379 FRAGAR L.
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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 R AT EUR A EIRIATHY yield FRaBxUA EIRE AT, 24— A2 A bR Eloi
if next_ () JFEWKEIATRE, METH yield FikX B2 PUE A None., [fifFAZHATEI T —
A yield #iks, H expression_list WESREIZG _ next_ () WRAE . WWRAERSHEH
FEAETR—AMERR S, WK & stopIteration [,

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(opeLvaMeLNUa%w%]])
ARG K type KB FTE,, FFIR 1%L BAS R B LI —AME. AR ER
BEATHE T —AMEMBRH , WAF5] % stopIteration Fif. UNAA Mids ol BBUA IHRAL AR 5
w, BEIRT AR, WiZRE e Ra g .

generator.close ()
TE A i o BRI L B 5| & GeneratorExit., WURZJGANARRBIEFIBL . KHEG] %
GeneratorExit (T ARMPILAF) W AKHAFR A o WSRA "4 T —MH, KM=
5% RuntimeError. WIRAEMART I KATMHALSE, EXPWEBATAMNE . WRENRELH
TRESIEFRIE M close () ARMULMEF.

BIF
XHE—ARIAE T, R T AR A S e A A T A

>>> def echo(value=None) :

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

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

HF yield from BRI T, S “Python A 1HAHEIL" Y pep-380,
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SEEFBRHERR
1E— A asyne def & Y R BB 7 ¥k A B0 yield 38 K & af — 2 15 1% o8 J0E S8 —

A~asynchronous generator FR%Y .

AP R R ORI, B SR ] — A2 S R AR G S R . IR RIFHEZ SR T
A P R B AT o S A I GO BT AE MR R R asyne for iR, REITAEor i
GERUISENFr0E

W S5 25 A4 AR ¥k 2 — KR [Blawaitable X4, AT LA BT RS Re 8. 2R, PATRRIfE
B> yield Fiha, TR EXHIREE, F expression_list PHIREIZGERFP I 54
R, HEERERIIIEIRS SRS, ORI YT E . FEOMTRE . INER N
e A BATAT S 3 AP ARAS o 24 A THE S R 2 AR AR B O YRR LN — X S G IR, i R EmT A
JARZS ARSI T, w0 yield Fik X H 25— ANMEREH . KR AT 5 yield Fik X E R IRE
PATH R v WRMEH_anext_ () WEER N None, BTG, WIRM Hasend () MEERE=
1L %7 R -

P A AR R AT, yield ek SR BAE € ry SEMIIAT A O2 . (H2, QSRS A e e AL
285 (9l A Eus 2 F e g E B IL) 2 BRI, N then a yield expression within a try 4%
Y yield ZaR T RESEHE N final Ly TAPATRIL. FEMREILT, Mlisfr%s P 4l i 2
{FIRIR AT 55 0 BERS 2R 57 DT 528 A - i ac Tose () JriEIFs T n& i et 4, AT
VHEfHEER) finally TARFAAT

N T REALBRE A AL, FHIGIRN AL E L 42 BREL, BEZ DR A A AR BT aE
Maclose () HIATIIRE. XA %4 BV REE LM A sys.set_asyncgen_hooks () KyEM. X4
HRIERR, 554 a1 RAATHEM I %4 S AEAE R L ALi . 4 5 For a refer-
ence example of a #& 2 R 5 VLS /Rl & F Lib/asyncio/base_events.py H1 5L asyncio. Loop.
shutdown_asyncgens,

yield from <expr> FIRAUIRAE T LNk ek B b O 25| BB R

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

coroutine agen.__anext__ ()
WA —DATEERRRTE, BB T QI IATIZ R A A BUR A ERIIATIY yield Fak= (7 B K
BPAT. M— DR RN RECEE  anext_ () HFEWEPATHS, MEIHY yield FikzLirik[a]
AT SRR R R IBUECN None, BAEIZATIPRFRSEATE] T —> yield Fiks. 1% yield £k
expression_list [NHLREMNIERTT | KW stopTteration S MH. WA T4 iR
BATAET—AMMERE, WHIZAT SRR 55| & StopAsyncIteration 5, #RixFPik
RAIEESE N
W EiE e il asyne for JEFR R .

coroutine agen.asend (value)
R — DA EREN R, ETEB TR K % 5P AP T . SAEME W send () Jrik—F, It
TES “RIE” — MU R E AR AL, H value Z82 N 2411 yield XXM EERE. asend ()
T3 i 18] ) T S R G il ] AR il AR I N —AMEL, HAE WS &Y StopTteration, i
TSRS 20 R I 7 AR — ME R 5 | & StopAsyncIteration., H4ififlasend () RJH
b A, A None VTR 24, B X A W] ARRIE Y yield ik,

coroutine agen.athrow (value)

coroutine agen.athrow (type[, value[, traceback] ] )
RE—ADNAERPN R, BERTERL A MEREIENOIEG | & type KRB RE, TR EHZA R R AL
B A i) S —AME, BMEN TG ARY stopTteration SpdE. MR FD AL AR A 74 K —ME
LR, MR ] SF R X RG] & StopAsyncIteration spdf. IR AR R ECRCA AR LA
R, BEIRT 7535, MY RIET TRNZ 3 3k 4 vl SR R &

coroutine agen.aclose ()
Rl —ANATEREX R, B RAEIBA T ) 520 A A R AR A R L B A — > GeneratorExit.
WERZ 0 A AR R EE IR . K PELG| & GeneratorExit (I T ARHMIKIZFH) MR [H Ky
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RN GG K stopTteration . Ja S T 5 A AR AR BT AR 1l 14 AT i EL A ) S R X
Z$5] % stopAsyncIteration 2. AURFLAEMS LT —MEH, RATFHENRAGIK
RuntimeError. WIRFHA AT | AALMHAFE , PR SRR E . R
B E A C 2 T Sa ek IEFB G H aclose () HR [l — AT AT 0 T 4 fe it 4 .

6.3 [R%

JFRAR MG & H R R E B NIRRT
primary = atom | attributeref | subscription | slicing | call

6.3.1 BH5IH
JENESG | R T A — R s — A 4 AR

attributeref = primary "." identifier

B B URAE A — A SCRF IR RS | ISR X 58, RO GRS SR B S I - RIS R S eEoRk™
A DA ERRIRAT N A AR R . XA AR A L getattr () JTHOREE L. MRS
PEARTTH, K51 % AttributeError F# . HIMAYEE, B AR pSBURME AR IR SR E -
Xt [ — JE S | A 22 KRBT REF E AR R 52

6.3.2 #HEL
PO RTERF ) (FAFER . JTEBIR) S (F) WPt — T

subscription = primary "[" expression_list "]"

WO I 2R 0 JFESRAE N — A SCRE B A B 0k 2 (BB R s ) o P Sk X 4T il o
M__getitem () JIRRSCRAMBERLE,

XFNEXR, ARG SR R

QSR AT, Rk AR AERAE A CAIRB IR SO (B X 5, AR AR 7R S5 vk ) 2 B
Prxt . (RBASNFN— e, BRI A —51)

WARERCA A, FIRASNIFRDAORIE A — R (BRI

IERTE NI BEA 1L 9 B B S 5 U RFR DR B AR (B2, WEFSIBRIEI__getitem ()
D7 RS AER G P USSR R AT AR5 (XRE x [-1] kil x iERIG—I0). S5R(EL0
—AINT PR G A TR, IR E R AR S R (ANBTFIRE) . i T bR S A
WSCRHFAET M RI__getitem () Jryk, BERMIFIRNTIE75 2 BT XA S0 .

FAFERRIUR T4 FAFA R B A R SR A R OO — NPT AT R
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6.3.3 Y1

R ERTEF SIS (PR, JUHESIR) PSR E NI TR AT AR Rk X A K e
widel IHAMEbR. YR RAEIE:

slicing primary "[" slice_list "]1"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BEAR B TE AR TP A E— B ARATRALRIE AR R P R TR 913, R AT e il 4
PR AT AR AT e S T A AR IS A, ot i i SCRF B BT R 00 S TR U R
A BRIX AN SC (VIR B FAR AL & IER D) 7 s TR ot ) .

IR AR e B — MR R U0 R 5 SRR A i ) B AT RG] (5 A I — AR
M__getitem () Jrk). WERYIRPIRMAGED—ES, WHER . — MO &)y Uik ol &
WU, B B R I et . U1 A — Ak, AR %Rk, — IR A 1
ot — MRS (BIr kR 285 —3Y), MR start, stop il step JRIERF 271
FRAH TR RS RAE, AR None Bt

expression
expression

expression

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

call = primary " (" [argument_1list [","] | comprehension]
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN TR (L BN S T SRS NI S AN B WA S

W JE RO AURAE R — A PR RS (F P R sRE, PEREL, WEXTRM I, R0, KRB
FEABAEMIEA__call () JFERAMSRERWIAXS) . I S5 08 2400 argoR .
WS S 4w L —7 T fRIE W parameter 5| 24015

WRHAE R TSR, ENSulid UM RIERHAON BB H. HE, MBS AR
PERgpIZE. AR N ACESE, WA N A6 K5, TR K728, fRRT
A E HAS R 2 A (UERARIRAT 5 58— AN IES RO ARG 55— A2, RBEIIE) o AR f
CHHATE, M&5% TypeError i, M, KSHEMAZEMHEITIEE (AR None t£:
BFERL) o M SHUEBISE SR, MR IR 2 AR R B BRI ORI BB IETE . (R %—
HE CHBHEOMEM PO R I, 4808 S R A G A EBOAER, 52900 K ig
SE AR 25 L S RE AW 36525 KRG D0 I 5 1 25 G o ) AR AT AT — R IE FE 25 (650 46 E B,
M£51% TypeError 5. MMM, CIHFEEMMIIRSPA NN SHIIE.

CPython implementation detail: Jt 48 52 g W] GEH2 {7 B S HO% A 2 PR P B R 5L, BB 14
Ut & ™A “as” , AR ST E XM S 5. # CPython 11, DA C 45 H (i H
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PyArg_ParseTuple () AT HSER) R L B E T3 X Fhig Ot o

WRIFAEIEASHEMNZ A ESE, 251K TypeError 7%, FRIFA —MIEXSHMEN T
*identifier M)yA; FEMLNEULT, REASHMEZ UG TZRASHERICH (WREAZ R
(L ES BN — 25004 ) «

WERAEAT R F S HOA G IR EXSEAIR, HLTIK TypeError ¥, BRIEA—PIEXSH
[T *+identifier Mk, BERBEHHET 0 T 44 KHTBHATIR (7 XRT I,
S SEUENE N SRV IE), IR 2R KBTS ENA—A Chii) =7,

MERBOHHA P I T *expression Ak, expression WMNGRIE N—Aiterable, 3 HiZ ] 15T %
MICEACUTERBIMYIESE. T £ (x1, %2, *y, x3, x4) WH, WA yRKEH—DFH y1,
oYM, WIESREE M T — G Mad NMEESE x], 32, 31, . yM, X3, x4 TR

XA — a2 B IR *expression MEA BB T AW KEF S X 5, HESTEXBEFSEH
(PARAEAT **expression S - WLF3C) ZATHALEE. (L

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

>>> f(b=1, *(2,))

21

>>> f(a=1, *(2,))

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

AE [ — AR e [R] Bs( SRBE 7 Z 4R *expression ARAFH AL, LSk EXARRIRIE A S KA

WL REHH BT **expression A){, expression WMURIEN—mapping, HNZESHM41E
RN BRTFEH. MR A XBFEAE (EMEXXBTESH, dok8n—MFE), WKE51A

TypeError ﬁ’fﬁ'o
] *identifier B **identifier AAMIEX SR RGN R ES RS BB TSR

3.5 MUHE A pR R B AT B~ A > R, (A SO REIRAE TR G () Z A, Tk
T SHOTREIRAE TR (%) ZJ5. 1 PEP 448 SR RIS

BAES IR T RE, WHEESAREME, RIEEWRATEEN None, & [WE AT :CBT R X 4
AL

WSRAT Ny

P SCoR%: R B R S HAT, I HEAS BN E . (BT S —(F 32K IR Z
EBIN SR MKIMAR S W3 20 L —5 . GAUERIIT ret urn BN, i HAE E BT
1 [

WEHR B ik BARGRABT RS A XN E R O I A 2 DL built-in-funcs .
PR RIS — B LBl

R ik VAR 8 SR B, [ HAE ARSI E S WIS B R L — T 5L BiINF
IR — SR

Rl SRUAGE XA __call () Tk ERRCRASEM TR NZ A,

68 Chapter 6. Fikx,



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

The Python Language Reference, (I 3.8.20

6.4 await FKixxX

Hedtcoroutine AT UAZE R —Nawaitable 14 . R §ELE coroutine function PJEREFH .

await_expr = "await" primary

3.5 BUBTIMA.

6.5 FEHHM

s BT GEE AR H M) —Teiz BAT 3 5% (A0 SRR I A M — oz BT . Ajvkan
T

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

U, Fe— AR B O TEE SRR FE SR S0, SEERPRAA I ZERA (BOR 2 IR 4
MR : —1++2 G -1

FIZFAF S AP SRR N E pow () BRBUEARIREIRTE G SR A2 SR ol 2800 )
SERKITRITIZI . BES S SO MR A, S5 R s S i AL

T int R EAERL, SEEH A SEERAHRZRA, BAESE —ASECN S FEIRMELT, A
SRR float SR T-4ar i float ZRAUFLER . Bilan, 10**2 3% 100, |fif 10**-23&k[H 0.01,

XF 0.0 T MBI IRIBENR T ZeroDivisionError. X MEEHFT A EURIKIZE KRR 1] complex %]
fH. (FERWIRAH X R valueError.,)

6.6 —TEARMMEH

A SRR Lz 5B A R R A e gk

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

—ICIsHAF - () &P ERMES N TE.
—ICIBRAT + (B) 27785 HAES AR E.

;ﬁﬁi@%ﬁ%’f ~ (U AR SR IUL . x MR AU ROE O — (x+1) o« BERENTE

TEFRA=FEL T, AEPRSBAILBAIER, R51Kk TypeError R .

6.7 ZRBREEF

TIOUEARIBEAT ARG RIS . W R R AT B TR E TR RS TEAT A
SN PIASESO, — MERTIREELEEAT, H—MEN T A RLZ AR

m_expr = u_expr | m_expr "*" u_expr | m_expr "Q@" m expr |
m _expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr
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a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m _expr

IBRAT * ) Feh th KSR A . IS EE LI ECY, S8 SR RN 5 — 12
BN Po e AERT—AE LT, I RO RO AN R BN SR AR . AR —FE LR, TP
SIS s BT e i il 228

IBRAT @ (at) 1 H AR M T AL . 330A A Python 2R SCHLLIZHAT .
3.5 BB

BRAT /(B A /7 CREER) Rt LSRR . DI ECF SR Sepidie oM 26280 . RO R S i
—> float i, BEERIBEERIIEGERIR B BIRIERIUL M floor B TR ARBRAMSIR . BRAE

WMz B 5| % zeroDivisionError 3% .

BEAF & (B K B — SR E S RE. N ECES R et AR AL, 5%
NEWG| K ZeroDivisionError B, SEATLAUNFE SR, HIN3.14%0.7 %F 0.34 (2 3.14
T 4%0.7 + 0.34), BUaBAFMLERAIEAEE S8 N ERES—2 (802 NE); R4 E—
ENTEE A BAEB 4 XHE

B SRR A A TSR x == (x//y)*y + (x%y). WA/MNEGSHEE N E
BRY divmod () AT divmod (2, v) == (x//y, x%Y) .

B TR FPITELGE R, 2R B TFA R R ER A T HUTIHR e (UFREME) « 74
g A AL AR S I Python i 2% 1) old-string-formatting —7

%F%é%g BOZ AT divmod () BRECRBOE O T2 8. WA RE A abs () eRECRF

IBHAT + (addition) Feka th HBEH . WIS HECEE AR, SEEECMIRZER Pa . fERT—
MRGOL T, PN BN A RIS BLAR SR . FEJSG—RHE LR, RFAT IR IR A .

SESTRF - OR) FH I SEB 02 . THAHCT S EOR e O AR 28
6.8 BiLEH
B LB LS TR AZ S

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

REEFAFEZBEMSH . ENSHE D SRARB AR S SR E I R AL
B n BIBUE SCNB pow (2, n) BBk, 7288 n (e SCRFELA pow (2, n) .

6.9 ZEH

=LA A A AR

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

IR « MPIDSEOATIAL AND (5) 25, WASEUAC R

U BR abs (x%y) < abs (y) FEEEETOHNIT, EXTRAMME, dTFa&ANGEE, HEME RO mI. fin, BiEr
AF- L1 Python 3 SOk —A> IEEE 754 SUREREHH, N Tl -1e-100 % 1e100 AA15 1e100 MRIMIESME, THEEHG2
-1e-100 + 1e100, XYEH(H LIE4FST 12100, M%math. fmod () RENWERUSHA SH - SEMFIESRME, FHit
AEEFMFIL TR M) -1e-100. faffhJy s EE BT AR T .

2R x AT AERRAE T y BRI TR ARIATE </ /y TTHESH (x-x3y) //y Ko FERXFESLT, Python £:3R [l Jg5—
AEER, DAERFES divmod (x,y) [0] * vy + x % v JREEIE .
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BEAF ~ RPN SRATHE AL XOR Gre) i35, WASELAUN L.
IBRAF | MWASEEA TG OR (H) 125, WS EULAUN AL

6.10 LLBHER

5 CAN[H], Python A LB R MBI, RTALMBEAR, BASILERE. H—5 CAFZA
T a < b < c ZHERFRNSHREGR AR A

comparison = or_expr (comp_operator or_expr)*
comp operator - nen ‘ nsn | n__mnm | ns—n I ne=mn | nmyp—_n
| "iS" ["not"] ‘ ["not"] "in"

Rz S AT R (E: True of False,

HRGEH W DMERHIE, fillix < v <= 25T x <y and v <= z, Ty RPoRE—R (BFE
PIFEE T Y x <y AR 2 #ARSHORIE) -

BB IRIERE: MR a, b, ¢, ..., y, 2 HFRIBM opl, 0p2, ..., opN HHWEGZFAF, M a opl b op2 c
... v opN z%MT a opl b and b op2 c and ... y opN z, GENAEZLEREGNFE
ki ROk E—K.

WHHE a opl b op2 ¢ NEWETE a fl ¢ ZAPATIEATILE:, B, Wx < v > z ZFFEMNEEEE
LEVEN (BARWEAKIE).

6.10.1 {HLELE

BEAF <, >, ==, >= <= H | = LFHRP DX RIE. PN RAZRGH T,

AR A R —HO DRI M (BA RBARRS) . WRAEAE Python H@—NH1 4l
SRS BN, XA — D ERTT k. TH., XGEIFARZORBA R E i # I, f
W AR E AT . RGBT T — MR E R RO AATAT LA X A i S BUA
G MU A He L ST X G

HI T A KA Z object 19 (EIEERIE) TRAE, BTN object QR TRUAM HLEAT . KA
WAL S o ks I 1 () RE X HEHEAT, RS AR,

BN — B (== F1 1 =) R TXRIARIRS . Bk, HAMER RS0 S0 — Bk R AR Al
5, HARREIBR RS 1 S 01— bk e 4 R ARS8 . JLE X PRI T BB i B TG R SRR Y 1% 2
AR (BF % is v BERE x == v).

PP HEE (<, >, <=l >=) BUABAT AL QPRI &5 % TypeError. HUEXFERALT AR K
et /5 — B R IR ] 72 (L

$i BRI — S e AT A, B ANFEFR RS HSEFLR 2 AAHSE, X Al REANE A S S 7 B A
ﬁ)‘(%ﬁ%ﬂ:ﬁ%*ﬁﬁ%%iﬂo AR TEE S A OB h, Lhrtl, 2N EREEEX
A o
PAT AR T i F BN E R AT R
o WEBEZEA (typesnumeric) DA SR FEZEA! fractions.Fraction #l decimal.Decimal HJ
PATRB N ERAIES SR BY W LU, 191 SRR Tl R EAS SRR P FUARE o AEZRBUAH R BIAY, BEfle
gt (%) MUONNERHE T IR HA AR R K .

JESF{H float ('NaN') fil decimal.Decimal ('NaN') J& T45%l. 1B F 5 FEN
HEP e R BB . i8F PN REEWE RSN FEAETHA . 20k 100, R x =
float ('NaN') M 3 < x,x < 3flx == x YNBME, T x '= x WNEE. AT H2EEE
IEEE 754 %711 .

« None il NotImplemented #{@ BHIXI R . PEP 8 FULFABIXI G A LAY 21 Bl 1s 3 is
not MRS TIBEARIELT
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o “HEHIISFA (bytes B bytearray BB W BT I AL A ERIRS KRR HLEL . BN HoTR
AR R 7 S HEA T EL

. ??"f% (str SEB) B HF4F1 Unicode AT EUTH (W ERREL ord () HYLER) $& 7 HLIFUE4T
A

FAFEF LIRS PSS RE L LA

* J¥3l (tuple, list B range (YSEBI) ] P47 IR NFRRY LLERL, range A — R B2 A SHFFIK
FPHCEE . DA EXT G Bs 2R  — BUE U A R R AR RS, ISR IR LR 51 & TypeError,

P9 B 4 7 L S AH Y U R B T2 A . N BRI FBOE R X R S H E SR AR . X
FEAFENTREBELL [F]— X R AR A A AR THEA TR H IR E TR A S 1
PN B2 A ) ) 7 L LR AT

—- WD Z T EREE, EATAAUNARZE . MEK R, H ELAE R R e R E#B A S (6]
W, (1,21 == (1,2) NEME, FRNEERRE).

- XFFRRF R 2T, HF S HE NS CEHEME (Bl 11,2, x] <=
[1,2,y] WMES “x )<: y MR o WSRXT N ICEAIFLE, BIEHZTEHFER (Bl 11, 2]
< [1,2,3] HEfH).

o WG (dict BYSEB)) #7EAHSE, A0 HOCY ENTRA MR (88 15) X, SAER— kL
e MAE H B

WFHLEL (<, >, <= Hl >=) 5| & TypeError,
o 5 (set B{ frozenset PYSLHI) TR TR 2B G LUK

BN UGB AT E SO THEAERAGI . XK R BA T aHT (B {1, 23 F1{2,3} M
MEGAMSE, R 74, MAHBIR R . MV, SR AREEANRMT 52 a7
W R B SR (BlAnan SR gt — AN AFIFRM N min (), max () Fl sorted () WIFIARF " EARE
SEEAR ) .

LB HURGR T L E HOT R B S -
o REFOLAL N EZRIBA LI LB TTIL, VBN SAREGAR LBAT N .
TERTRERITEOLR , ) SCTEE i HE EU AT A I 1 24 384T — 26— Bt -
o MAEHEIV %2 A R . A an Ul , A B G HUBE IR %A 45
x is yEKEx ==y
o ORNIZRRRFRN . BATIEUL, A A H R 4R
x == y My == x
x =y Hfly !=x
x < yMy > x
x <= yfly >= x
o WV IZZA LR FH (fR20) Bl7EBm T — g
x>y and y > z BHKEFx > z
x <y and y <= zBHEEx < z
o S BN SE R . B, Ak B M I
3 Unicode ARIMERARGIX 2 #515 (6140 U+0041) F1 3% %5 48 (BIA KREHT 74 A", B4k Unicode YK 2 B4 7458 HUH —
MR, HUAFE LR AT MU ) 2 AR A AR AR IR . B0, RTHF WA T AR G4 T8 C ]
PARI U+00CT fifi7 L[ BAAS FZ F 45 R 7R, AT DA —A~ U+0043 (7 L1 A sk 45 CKEHIT ¥ ©) Jil bk —4> U+0327 {7
Lf A F A (AT TSR .
M TR, RGEHAT 224 Unicode A AL HIHFEAT LR . X T REL B I AZEMESE. B0, "\u00C7" == "\u0043\u0327"

J False, BARWINFAFERAMUER— MG EN WA NI RS T ¥4 C.
BHERIRFAF (EPX AN FSRUEE A ) X FRF RTINS, MfH unicodedata.normalize () .
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x == yfllnot x !=y
x < yfllnot x >= y RTHEEHT)
x > yMnot x <=y GfTEEHHF

KEWANRBAEN TR T 2L (RFsmIELEGSRmy) . BiEsH
total_ordering () Mgy,

e hash () WEERMNZSRENE—E MEMXTR %S BAAMFERSAE, S@FERc A nmg

fio
Python F ANl il ZOR X 26— ECMEAIN . SCFr b, ARECTEAUE — A BEIRX LERL A 1)1

6.10.2 REREEMEE
BREAFin Flnot in AT EGRI . Q5 x & s AN x in s R{EH True, A2 False, x not

in siRl x in s BURSERIE. FrA N EFSIFSEGRBIDA R F IS SRR IGE R, X T ORI in &
MHEREH A EREE., T list, tuple, set, frozenset, dict 5 collections.deque XFERI R AR | FiAkX x in

vEMT any (x is e or x == e for e in y),
ST e R A, M LY x S y BT HRIY % in y O True. S IOKIE v.
find(x) != -1, FFEMFRLEWIEMEADFFRA 5, B " in "abce" ¥R True,

XFENXT__contains__ () JIIRMIN T HESCERYE, WR y.__contains__ (x) R [FIEEN x

in y iR True, &HNRFH False,

XFREN _contains_ () HEXT__iter () WHAFTHAE R, WRLEX v PEFTER R
HETH z H8EEx 1is z or x == z HH, M x in vk True. WERLEERWIEG LT HE, W
&[T in 5K T %S .

e B2 IH BRI R —NREN T getitem (), W24 HACYKFHEIEAUEEERT]
Fififg x is y[i] or x == y[i] HFHEAE/NHEGF5] K IndexError FHR x in v 4
True. (WERF|IA TEMHEAREE, WERTFin 51K TIZRH).

Aot in Yo SCHRA S in MR AEIRAE.

6.10.3 #RIRSLLE

BEAFis FMis not AT RAARIRS: HHEACY x fly 2R =R x is v HHE. —DHERE
PRRS AN id O REORFIE. x is not y R AEMIIEHE.

6.11 FHREHE

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

TEPATHRBRREILT, 802 2 R5 U TR G R, DA MES ST N RME: False, None,
P RBETE, BTSN RS (WETAHE. Jodl, 2R, 7P BaSES5ES). Irf
HABERR ST B P A& SR Tlad 204k bool () JrkofiE il HaZ HH .

B not SHEHSHONBAER 4 True, H{W™ /L False,
Kk x and y BN KM AR x NBIRITHZE; X y KA 1R A5
KIEK x or vy FIER X ORAE; WIR x NENREHZE; X y SRACH 1R B AR

ST BRI . 2 RB R LA AR M SR, AR RES TR BIER R L TR £ s B2 MBI ER W
110, BIAnds KB 900 5 VA B0 B2 R LR R it . A5 EE A B A X BN S,
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WYEE and flor FRANKR IR F AEFIZEBLUCR False Fl True, T &R MG 8eRE MBS 1
TTRRA LR, BRI s R— 4 H R 25 B B i A FEABAAMER 7455, #ikxs or 'foo!
P EHE. oo WAAIE—AHE, NeHESECHMARE TSR E-—AH/RE (Fla,
not 'foo' Zi N False g ".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

BFE R (SR 4 RIS o0 MR R ) 5 Aexpression B4 —
Aidentifier, [AWfiRIRElexpression H{H.

— A UL A AL P DT E A I DUk 2 o e

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

BCERAEAL L BRI SO AL IR o

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

3.8 OB 11 PEP 572 7 iy RIKIEF B W31 -

6.13 FREFRiAK

conditional_expression = or_test ["1f" or _test "else" expression]
expression = conditional_expression | lambda_expr
expression_nocond = or_test | lambda_expr_nocond

KA CEIRFRN “=J0isBAF") AERTA Python iz i HA R (IRAY L SELL -

FhK x 1f C else y RN C ik x SRIE. 405 C HEL, x FPeRIEIFREIHAL; 75 WRF
y SRAE TR 9] HAH

HZ Y PEP 308 1A X AMFRA TR

6.14 lambda FTixxX

lambda_expr
lambda_expr_nocond

lambda kR, (B W RN lambda #4 #1) ¥ FH T 6] 8 B 4 K%, F£i5X lambda parameters:
expression £ —PREOH R . LRI RINIT NIRRT F AT F=Ue R £

"lambda" [parameter list] ":" expression
"lambda" [parameter_ list] ":" expression_nocond

def <lambda> (parameters) :
return expression

WS A0 L TA XSHGRIGAE . R lambda A0 2R A BE AL & 1B Ay sl An i
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6.15 RiEX TR

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

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

B TSR A R i)y, s B ME S FRAFSI R e SRR
JiF R . RIKAIFNEBAORE

—AES < FoR THRRIFE . HEIERWAUN—Aiterable. %P EAST R R ERI F5, I
WAL E TAEPR A R TH . FIRSER G2,

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

KRB S(AER ATl (SFR 2 4)) AR 28 FETA HAW 0L FERE Ak, %A AR 12 5 ) 5k
%ﬁﬁfé@@~%ﬁﬁ,W%F$ﬁ%¢ﬁ%@;(%@@~¢§ﬁﬁ,ﬁﬁm~ﬁmﬁﬁémﬂﬁ
0.

6.16 RIENHFF

Python 4 /x4 I o Bk 2ORME . (BERAEXT LR A RER,, AT AR {E.
TELATILATH, FaRACRHEH R ARSI F ok E.

exprl, expr2, expr3, expré
(exprl, expr2, expr3, exprid)
{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl (expr2, expr3, *exprd, **exprb)
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

TFX Python I BATRIMLSEINF HEAT T 045, MBARILed (BEdbE) Bl (BedhE).
HA I N AT B M. BRARRE Bahas i, WEEAFIHE ooz, M ook
WIIBEATIMN =R (B T Rs RN B ) .«

TR A A AR RS A A R e, H A ks . — ST Brlid i I Ae 2 4 H
P
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EERF ik

= REESIEN
lambda lambda A5
if -else FARis

or /K% 455 OR
and /8245 AND
not x /R #Z 4 4E NOT

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

FRGZIR, A3 AR D AR S A

{375 OR

" #7575 XOR
& i 5 AND
<<, >> b2V
+ - Ak
“Q,/,//,% e, FiFETR, W, BB, WA
+x, —X, ~X 1E, 1, i3 NOT
—y E
await x await ZEiA 3
x[index], x[index:index], x (arguments...), x. | #1H, ¥, WA, BH51H
attribute
(expressions...), R BB 55 £k, IR ER,
[expressions...], {key: value...}, | FHER, £5587~r
{expressions...}

[EIfg

3 s BB T AU TEIS & T S R REm e -

O FHBTAF b I SRR A AT I AR SR — T A, Bt 2xx-1 K 0.5,
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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

(SRR — TR B3R, 3 5 aEE L. )

TR TR 23R Bk N F AR (R R N — AN B iE S 0 s, &
H—ATCH) R R R ML B A BARAEZS H bR 3

TR B AR (F15%) s E LAY M ER A — DA% (s . v ) fd
BB, % T AR G Wb A B A A TR P oA R, RIS EA T 2 Wl Res | K 7. &%
FhZEA ] AR AN S | & ) S af i SR 28R & LA (B Wm0 R0 2R eE ) —TY),

XGIRE R B AR S0 A S TIRIFE S 8 $65 ), HAREAER DUT 72U H e S

o WUEREARYIRAEHANES . A AVES TSN R bR, NPT RRELS % H iR,

o I ZNF G EA 5 H ARG FER [ BT AT BN G, 3R B TTURE R A A 2 A T R A 2R
POINA:SIER T

- WARBERYREE A ESERWER, Xy mE” Bis: Whizxgz/bni-h5H
TR 1) & T0URIC U — R[] TR ] 26 AR X 5 o 12 AT 3 X6 5 il T ) 08543 A 2 3 A 40 I i Mk 1
B HARZ BIE H bR %R KR TR RS N E AR 2GR H AR, SR JE%n]
ER TG BRI 5 R RIRME L N E H AR (ZHFETTLURZS ),
- EN: XSGR HAE S H ARSI AR R R Ak AR 5, 3K U IR F A 25 2 A i
N EEAR VAR S R

PG MRAEL 2 B B AR BV EF AT U I b e s

o WS HARARRRAF (HBK) -

- MR ZLAFRAE BT Ym B global Bnonlocal BAIH: ZAFRRGS € E 451 H
TR 24 23 Rl AT 5
- HN: AT NG E B 4 R 44 2SRl s nonlocal FIrifiE B ANZ M4 2SRRI 42 .
RAZ AR E B 40 WO B 4058 . X W] RE S8 BI040 BZ A AR S5 | TH 803
T, WG G ARG R E AT R (ASRATAE ) .

o WG HEMESIH : SIHPR IR ERXSHORME. BNARrEE A B nT R E R 4

TWRF5 & TypeError. Ao ZRRE T IR X S RIE L5 5 € B WS B o R TIRE,
M5 k5 GHF N A AttributeError (HH AR HZK).
HE: WERZ G LBl B YES | A TRE 2 BT AR B, WAk a. x AT AT)
WSl (WSR2 Bl Bt AAEAE) 2@, MR a. x B E 2 BE ML plE i, HArns
IR RSB @M. B a.x KBBR8 FE R E: R A RA g m— 128
P, NZEM 20— A8 B S Jad A E A B B Bk

class Cls:

X = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3
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SR IAA—EE TS EYE, flindid property O BIEHYFHLEME.

o QR EAR IR SN TR RBAQPORME. RS E DRSS (05
) BWS (FIT) . 3Rk, EahiERA S PoRE.

R AU — TS RIS (GINsNE) SO A — R AN e, ORI P8
JE o SERMEIUN— A /NT PR AR VR EL, S RHE R SR (45 % AR E R 551
Ui, MRRGIEIMERE, 251K IndexError (AHHIEUTSIIRMELA RE 1R A MBI -

R AU — WX G (Blan7 ), fhBORAURA ST i SR AR AR B R AL, AR5 S
Hh B AR 3 B AR G (1 SRS o 3R] DA e — A U SR DG I DR A [ S 11
AP A A (SRR R ATTAE) -

XTI E XAG, SWM__setitem () JIIRIFHPARIE LIS EL.

o WRHEA MR IR RAXSYERE. BN Y477 E DRSS (FlmsE).
BERAEL AT S 22— MR R B P A0 5. 213k, FARS BRI SR A s R Rk AE
FRAINEAT BN SEFP IR E . BN 2 5. R B e, Wi By a .
KB RI A SBET N TEMFINRER TR . fa, FERFF0 G AR 51 i) 1
iz R . VIR BT RE S HIRMEF A KA, X SHE B AR A AR VFa R O R ecAs H vr 751
AR

CPython implementation detail: 7E4FisCHH, HAR ALY /E S Fak R avEm R, T aiks
TEARRS A BB Bepl i, S8R IR S

BRIMERN & X ERE LA TFHSAETFANESE ‘RN #50 (Blia, b = b, a &ZEHPHANERE
HME) , HAEREL S BNZIE 2 ANESEMNLEELITY, XAERNSS NEE. B, AFRF
FFFTEIH [0, 27:

-
([

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

hz%:
PEP 3132 - §" 0 [ S R PRt XF *target FRHEATETIN .

7.2 ERREIES
SRR (VG ) AR A B A R o S AR BT f 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ny=mn | n__m I Wx_—_n | "nE=" | n/:" I u//:n | no—n | LIS |
| LB ] | Neg=n | ne="m ‘ nA_m | "|:n

(EZ R —35 TG =S s E L. )

SR IRAELTE )X H AR A Zh 0 FoRME (5l EE R AR, Bl AR AR R v ), A
P BRAEROR Y IR A TR E 10— JTis 5, HEPRIRES i H AR BARSBORIE—K.

WERIRAEEABIIN x += LA N x = x + 1 FEROUEIFIEE2EMAIRCE . FERsR I E A i
A, x (USHERE—R. TH, FERRIELT, SERMEERE BeiiTn, Witdui e —
AFFGIERHMRES B AR, T2 ER B R4,

AN F @A, W S A TR 2 ar i A FHskE. B, ari] += £(x) HhEL
alil, RJEX £ (x) RIEFHITINERME, REHERERHE ali],

I T HE BN TE A R IR 25 AR 24 HARBY B AME L, 365 I (A1) O TR B A P 25 3 3 (AT
o MU, BT ATREAAAE R EAEAT A BIAME L, SsRIRE S A AT i B S % —ois s
AHTH
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T RIET IR A R, X E BRI R % T 5 Ao 50 & b 0 S IRREE T o

7.2.2 HEREMBR{EE S
A7 2 IREU R A BT ) R AL R SR P AR A m] e A IR BT F) o — 1

annotated_assignment_stmt = augtarget ":" expression

["=" (starred _expression | yield expression) ]

A ALIE &) B ZRHET ORI ERAS H AR,

Xt BT B AN RAE H AR 0, SRS e 2R BB e, ARk S PORIEH A A —IEIRIN R
BB annotations_ W, RE—MRAERMTE (WA SPRELR) B EIPORERRER T
Yo BEIRMN RS HAEE BB AT AR AT I R S e AR & F s

XA RA AR E H AR OL, SRR A sk, AR BoRIE, HASRAT.

%Eéi—%ﬁﬂf PR N bR, WA PR A ) SR Ae B o AR AN 2 R 5 P A 4
Al

WA T3, AR S EX AR SR Bl (WS ) BATSERR R A A fERIAH
Fro A FOAAE, MRS X HARRIE, (HiRJEW)__setitem () 8{__setattr_ () WHERI.

hz%:

PEP 526 - S ibaiEM G 2R VO Thrd A s (WEFERA R LA ) REBMEE, AR
RSk T RE

PEP 484 - RRPR ZIRVOEI T typing BB PAE N IR AR PARHE IR, WS A THAN
IDE Jrfdi A .

3.8 i SE A BT AR R SR VE A A AR RE R R N WU . 2 A, ek (Bldk
IS S HCHFRIEX) S PEOREE R,

7.3 assert &%)

assert ) SEAER AR ACREUT 2 O B

assert_stmt = "assert" expression ["," expression]
fRiBATE S assert expression ZT
if _ debug__ :

if not expression: raise AssertionError

PEIE I assert expressionl, expression2 Z{fT

if _ debug__ :
if not expressionl: raise AssertionError (expression2)

PA LSRR E __debug__ fil AssertionError f§nHA T E AN EA & A4 LHH, N
HAE _ debug_ FEIEWEHL TN True, FEWPDRIMILHSN False (Xfﬁﬁﬁé\ﬁﬁiﬁﬁ -0)o WIRALES
BERPERAUAE, RIS E AR A o assert iR A IALATACRD . i B L TE AR B P & R Ik
BAWPEIE: ESBEMEGBER— B 2R

WU{EZY __debug_ 2ARIAM. %A EZRINES MR H I E -
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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]]
QIR RIBA, raise KEFGIRYGHIVER BN HIG— OS5 0 24\ E 0 A B0E 1)
SH, B4e5| &k RuntimeError LR 1R
WG, raise 2RFE—NREARKMENFENSR . BUAH BaseExcept ion FFHEEEEHM], Q14
B MR, UFEN WA SEO L BRI RS R S
SER RN RE LRI, AR,

Y SRR R IR 2 H B A GO HORER S ] 51 __traceback_ J&ME. WRATRAGIE
— A REIFFBHE with_traceback () SR (Wr dbHR IR — SR sel, JHH W% Bl
HZH0) wEBACHE, SRk

’raise Exception("foo occurred") .with_traceback (tracebackobj)

from TAIMTRFEHE: WRARTH, W A FE XA 7 — DB RSBl ARG — 5%
BRR—NRELH, ERENTER __cause  JEMHXRILFIIG LR, MR ZERELE—4
SR, XA ICRPEE B ELPT A ) S BB __cause JREBLREREI P | R . W
51 % 5 R BAE PR, I S A 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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WER— AR FAEF AR £ inal 1y clause: "PREGI%, RURIHLE] SR AIEIER], Z AT 75K
BOREREVHT A __context_ &k

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

St FRE AEAAE from FATHEE None fe i CHhn A -

>>> 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

RS S (HTTE A — B, ISR AT ey 754 — B
3.3 iR : None BE A9 HAE raise X from Y 1 Y,
33 METMA: il __suppress_context__ JEMRIHIREE X EHSIER.

7.9 break {&E4)

break_stmt = "break™"

break FEIE ERSM BT for tiwhile BT ER NS, (HA S H BT X082 PRI R Rl 5
SO ERI AR .

ERALRITMNINENE, MR LR else 4], BB Z 4.
WER—A for ThFR b reak IS, LRI ] H AR 2 PRS2 wil .

Ypreak FHERIFAE M —WA finally TRy BRI, % finally TR EPHITREFFEIE
EIFAIEER.

7.10 continue &%)

continue_stmt = "continue"

continue fEIRIE ERSMBT for Biwhile MEEAFHRERI, (EAS HBUTZ0GER A Y B K0k
PIE . BRI TRITHI SN2 IR T — 4.

Yeontinue FHERIRE IR —IA finally TRty AN, % finally THQEBIITRIEH
EOIETFHIRTEERG R — e U
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7.11 import j&E4)

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

module (identifier ".")* identifier

relative_module "."* module | "."+

FAR) import i55] (AN from F4)) S0P IIT:
LA A, WA DR S IR AR A
2. LEJR G4 23 [ o g i mport HEA) KA 6 B TR VR I E X — N AR

VBRI SG Z2A T4 (HESWR) B BRI A TA) 2 BT, 0 ()5 26 ) 9 40 T 1)
import 1E/H]—Ff .

B PRAVEE AN BB A P 5 A A 28 R RN, o thalid 1 el g AR 2R
B EAIEE, AR T E S ARG P A8 TR HEERX SRR, Wl RERE IR TT
EARE], SRR, AR TR TR I A] A 2L T AR

R SR B SR A, AT PAE I AR =0y X2 AE Rl 44 25 [l Al 2
o MR ZIGHA as, WIRTE as Z M2 PRI E B8 E 2 T 5 AR

o WERECA R E MDA FR, HACT AR frm SR e, AR ER A 4 i e 0 2 51 Jeyb i 44 25 7]
PERR BT AR S| o

o WERBET AR R fie R, DU A0 S 2R B ) B g J2= 0 14 44 PR W48 7 B S vl i 44 25
BN R 2t i Z AL T o BT S A AR RA 20 1 P JH 5 6 MR 42 oA U5 Il A RE L6 15

from JEAHF 1 AR S fo B A — s
L &4 From TR E B, QG D BHE 2 MBI WG AL
2. X F import SR E R MRS
L KA S AR A A %4 PR JE
2. WAIEA, HIRSARFZRATR TESR, RIEFHRG A S AR A %R
3. QERARFNZJEM:, W5 ImportError.

4. B, XA GRS a4 258, RA as TR HAE WA TR, 50
B 22 FR

T~

import foo

import foo.bar.baz

import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

foo imported and bound locally
foo.bar.baz imported, foo bound locally
foo.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

HH I W H H

WRARRFFIN RSO — DS (%), WA SO A A A 4 FRER % impor e TR B E R 1
Ikl 28 7 2 SRy i 44 23]

R E S R 2 AR AR R i 44 25 (B S0 all  ASEOREEN; WA
XL, EMAR—ATRERIE, AR IR TE LS F AR SR 75 __all a4
WREBRA N NA T B MR PR a1l PCAH0E L, WAH AFRRIE AR & e a4
SR B TR AT RIZ TR ) TR, __all WK ESRREA A APL B H ARk
e AN R R T APL I — 0 00 (B ANLERLER A TR ARG A AR ) o
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WEAFE X FA - from module import * - (WFERRZR B9 feir. 2R 7E el s B0E SOl
FHHE){%@I%\ SyntaxError,

8 T AP, AR DR E B A AR 4 — s O A — N R e, T
PATE [F]— A f e JZ A R AT AR A, A8 A4 PR 3l TR From 2 54 s H mi 4, v (il
FBTE A, RAT PAFEAS T8 0 V) 24 BRI DL F5ITE M Bl (2 R A5 h 8 B 2 0. — Al
FRRNEPITFANERITER M, WA AT RR B MRS A RS RN B, K
HWAEHE. UL RARIAT from . import mod By FrAb (& pkg M NA— MBI, Wi 4R 0G5
A pkg.mod, UIHRARIAT from . .subpkg2 import mod A E N pkg.subpkgl MAREEFA
pkg.subpkg2.mod. A FAXFFARBIE VLIRS TE @t x5 0 —Ar,

importlib.import_module () #EHRMLA KA B C 2T AR N R SRR .

gl k% — it import Ml H £ % module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i54)
Juture 3% 5) 2 —FPEF XGRS YR 2, FEWIREANAFE B 24 1 FHAERR & 1 AR R HEAS Python K AT HH AL
HARER P TEVA BOE X

future {EAJH H B9 (AT TR P 5 I T AR ULR Python RARMAM IR E WA S . ERVFET
BB SR HAE P URARE 2 F Y A AT RS 8 FH 2

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

feature = identifier

future 1A DA RE BT SL A OB B . W A BIAE future #5/0) 2 BT HAT:
o BRI SCRYFAFR (AARAFTE)
. HH,
o AT, AR
o HAth future {E4].
ME—FF 1] future i57) W FHE A7 7E (Z 0 PEP 563).
future 1547 B J& JH 1) T 7 s 44475 8% & Python 3 A R] . HAP{Udf absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #i
with_statement. EAIMEMNIIAT, FHEMNMRENERIIRS, REENIEY T HFH
future 1EAJLESR PRI S WIH BT RXT £ - XAZ CoAe) 1 18 SO A0S 5 o 8 A BOAS ] A A A SR s 8
BIERE R E BB AR ARG (FIAHTIER ), FEXFIE DL gniae il fE 75 2 AN R
TORMEHTEIE . XAER) PeE N REHER BE T O A 1EH

X TARA 45 2 W AR, i LA MR LeRp e A AR Dol 30, AR IEAS future 3F5m) 60 2 R A REPE
W25 % iz it a5t o

FLHEEA T X5 ] import HEATHII - {745 M SCH AT PRI __future | BT
BT futare SIS DL R0 7 SUBE A

FARY A A7t BT future 1847 T I3 FH A 41
T A R R A B L AT 5l 2 A

import _ future__ [as name]
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XA future 1H4); B IR — AR BOARRIRIE A R A8 import 54

TEBRIATE LR, 3@t % Code compiled by calls to the [N E B4k exec () Fil compile () BT ik
AR BT — NS future THAJAACER M 22 v, S future T B KR TRVAANE L. AT R
A[PAE I compile () WYRIESHON AT - 162 FZ R SCRY DA T R 1R -

TEAL B R R AT B AKY future TEA)RETEMRRAS S0 LG B0 AP 2. AR — AN RERS 1 5 3l
BT -1 IF30, HAEANT AL TRIT, HiZAEE fure 154), ERELEASWIR
AT IIA Z SRR R

hz%:
PEP 236 - %] _ future__ 77 % _ future__ HLH| I EAIHEIL .

7.12 global jEH)

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

global iR T 8 U ACAER A FE ] . B RRE I8 i AR R AR B s 4 R e i a4
JAAERIRIEA T REA T E] global T, AidH A & ] DASE 1 42 /28 i A FE B 42 R As &

TEglobal {EA]HE) A FRAFHE R — IS N % global 1542 fif AL & H .

fEglobal HAIMHI PR RERE U S, WARRTE for TRIFIERIEAR. class &L, B
e . import iR BT T E L.

CPython implementation detail: 2471y 5% B 3 B BER A3 1 SR U, {ELRE R 1224 20 oY 14
M, BRI SEI AT e O H K, B AR 2 S

R IR : global RAMRNTENFES . B global )R I H AT IBEVE . R
i, CLEFERRILA N E exec () BREFAFREURIBXT S 1) global EAFF ARSI €,41% R B0R FH K
oA Ee, WA SR R A E T AR S R £ 2 B 5 sk E0E A A T ) global 1545, X ]
FEE T eval () Fl compile () BREL.

7.13 nonlocal {EH)

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

nonlocal WA SMERHITHN 444 R 1) 2 HIAE el i) 2 1 8 40 5 1Y B 2 )R AL S AN S oo 3
FHINBEMREE R, PN IRE BB T R et AR Sl 44 25 8] o XN TEA) Fu iAol 5 i A QR EEORT 48 5 Rl
TERRLAS HAR AR (BB ) A Y h i AL i

SHoglobal IERHHIHEIL AR, nonlocal Ay YA FRAINSG [ 2 HIAFAET 5 VR s o
g5 (FEIX AR 24 R BB 28 E IO TS RERETC B S E ) -

nonlocal WAJHE)H A FRAES 2 BIAEAET R Ve 3k i 46 2 fH b 52
hz%:
PEP 3104 - 5 IAMN21E 80P #FR G nonlocal iBAYRYFLTE LA
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x) ‘

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

’if x <y < z: print(x); print(y); print(z) ‘

gk
compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]
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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 (FSHH RE T TREESERERE L) T2 s
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]

RXAFEE R FAN, I AU IE N FUR AT — A>T a ik ARk U R (T RETES: — Ik
g A E) WA else TRBAFAEM S PINATH L ILIER.

BT AR R break IBATEHATI L LG HAIIT e1se THIK SF—THEH R cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

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

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

ERAS, ARG ERA IR A B — AT — R AR, Ry 5B AR R By —3%. &

T S FARETR AR (S 0L E9E ) BRI H s 3R, ARG AR T 4 T e

(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

H AR5 26 i 44 TR AE IR IR S5 I R 2 %, (BN SRF 5 R as, WA TIRA R SR FTIRIE . $275m:
WHERE range () 2R E— A0 ERAEE)FY), & H T Pascal 1) for 1 := a to b doiX
PR Biltn 1ist (range (3)) £i&RMIFFE (0, 1, 2],

Ml AP HITENEIR RS S — AN L (X R RE R A T IR P s Bl s e ) o A7 —A>
WESTH RS BT R BRER F — DR R, AR UGR AU & BT Raeid . 4T H B E R B P 51 B I 0
LIk XEREMAE AR TI A MER 72480 (2 8)) M—3, F—Iseid (FogH
PRS- AL B E AL PR S B AR5 ) o R0, AR AT AT 3 910 24 1 S T T 9 A — S0, 224 i
SAEPEERH) T — R R FRR AL B . X P EURRST AR PR, O I 1P AT ) I X B P 40 (8 U
KB mEIA, BN

for x in af[:]:
if x < 0: a.remove (X)

8.4 try iEn)

try WARY A — AL TE A R S A LS A/ PR

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

except THHRE —ANHENTFHEAEBET . Hery THPEARETER, SAEMRELHEFS
PAT. Y try THREAERFEN, FHES R AR R IR REE KA except THEHE
P S HEMICEA 0. AERAFAEICFRA Y except F41), EUMIURIRIG—A: BERFIEEAT IR .
XTI FIK except T4), IRFAXSPOR(E, ARG REG RN ZE AR WL THHFIL
m?ﬁﬁoW%~4ﬁﬁ%E%N%%E%%ﬁﬁﬁ,ﬁ%%@@%ﬁ@ﬁﬁ%ﬁ%ﬁﬁwﬁﬁﬁ%%
EaSiup

WR A except TG SFEEAHUCHS, W) AE SRl AURD AN A v F A% ARS8 R R rs A s

UNRAEXT except 413k AP A FORIE G K 158, W JFORI AL PRES 18 R SABGH , HHAE A A Ch
A AR RS R E R (ESPIUER B cry IR IRRE) .

P E] AR except TAIY, %57 RIS % except THITE as KT Z RARE AR, W2R
FAEE RIS I Hi% except TRIARFHINTT . FTA except FHJERLAAT I AT TA)MR . 2433k
TAYARRIA R, Gl H SR ty WA JFIRSIT . GRS WA T [ — S WA E A 1 B W
ANAERRER TSR AR TN R AR wy T, USNR AR PR AN S A PSR )

M as F5 HARRIE N —DFER, ERTE except TRIZSHRINBIERR . AT

except E as N:
foo

D RSB R, A A finally THIESSIR T AR, Bl KN REGSEIRRHRER.
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BTSN

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

DR S8 AR 25— DAY 2 KA REALE except THIZ JRGIHE . 574 SBARERZ FFERN 1
B (E SR RFOLT . ENSEBOEAR I IRERT I, BRI R AL B DR AP B3 A 2R R — g [l
.

1E—A~ except AT Z BT, A XS H IS BAHCE sys B, it sys.exc_info ()
Feifil). sys.exc_info () REl—/3 Jodl, HREZ. FHELGIA BT RAN (S Wik E R %
vy —T7), ATERFE PR SR R A S YRR R EUR I sys.exc_info () ALK
50 (VAR JRAE.

WA ETT Loy TRERSA GRS, HFHRA I Treturn, continue Mbreak i), ALK
else THIFHIAT. else iIHFMTHEHASH AT except THIALHL,

WRAFAEfinally, ERRE A HH MBREY. try TRSPIET, BiiLilexcept fl else
TAY e WAL FA) R AT R AR B S, e S PRI RTT . finally FAPRFRAAT. AR
FAEWRAF 85, ERTE finally THIRRREHEFTI K. R finally TAIGIK T 75— 5,
PRAFH) ST 2PN PR LT 30 MR finally TAIAT T return, break Bcont inue ifH],
TR PRAT I S8 X 2 3

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

fEfinally FAJBATIIE], R ANBESRBUREEE .

Y return, break B{continue {ERIE— try..finally IEAHY t ry TIBAERREIATES, finally
FIEAWRS IR T,

PR R4 R Bl 2 o B AT i recurn IR IR E ). T finally THR)EZHEAAT, BILAE
finally FAIHBHAATIY return IHA]E R RGBT THY:

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

XSRS (5 BT DAE o —1ARE, 4 9500 1 rad se TR0 R R0 13 BT AT raise 3% &) —45
151

3.8 w5 1 Python 3.8 Z i, continue i ARRVFIELinally A, XN ARSI

—/™ )
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8.5 with ig4)

with 0] A TEEHA M _E N S UEMEE (& Mwith 15 4) L F L8 72 2% —37) & X B AR Bt 30
1o XAVXIERAP try...except...finally R TEEE A EHLE .

with_stmt
with_item

WA A “HH” Bwith BT SREaR:
L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
WA LT SCEBISN__enter () DAMEISEAE .
WAL P SUEIARA__exit_ () PABJGLEM .
KRN B SCEBIgRI__enter_ () Tk
WM wich iEA P —ANEEr, KH__enter () WERFMERFIRMEZL E .

"with" with_item ("," with_item)* ":" suite
expression ["as" target]

wooA »N

#E: with iBASEINER_ enter () FEREIERZAE R, W__exit () ¥R 2HH
Mo B, ansRAeExRT B bRs) R MR IR & AR A, WS HAO B R N A A e iR . ST
THIF 5 6 2,

6. PATIEAIA.

7. REFM BT SUFBERN__exit () Jrik. WPRTERRRR R R g, WA g
FBIE B E A S EAE e exit__ (). HAIE, FHREE=4 None 244

WAREAERPR R REFEY, HHXE _exit () FEMREMEAR, WixFHE2p9E
WoIk . MAGRIEENE, WZRE2PE0H, HokghdTwi th IR Z JEHTER .

USRE A A T S W VAOMNIAT A PR I, W H__exit_ () RRIHES G2, HRAEI%RE
AR M I 0 B AR A B AR AAT

PATR AR

with EXPRESSION as TARGET:
SUITE

TER X ST

manager = (EXPRESSION)

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

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

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

WMRALATH , WAL A wi th BARERAAFIZ A 1R OB g:

8.5. with &4 91




The Python Language Reference, £(E] 3.8.20

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

eV L BT

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

3.1 SR XFREEA ER ERIBA
L4
PEP 343 - with” i4J Python with iIBAJRHITEHRGA .. &5 SRR Hl.

8.6 HEE N

BRESCE SO P R SCBREE X (S AR R 2R R ) —7)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators e decorator+
decorator = "@" dotted_name [" (" [argument_list [","]]
dotted_name = identifier ("." identifier)™*
parameter_list = defparameter ("," defparameter)* ", 6" "/m [ "
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_1list_

| parameter_list_starargs

[paramete

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 M PATIEA] . BT 27 24 B SRyl aiy 44 25 18] HORF R B4 FR 4B e 21— AR B0 5 (BRK
E&ﬁﬁ@%@%%%ﬁ?@ﬁﬁ%@@ﬁ%ﬁéﬁﬁ%?ﬁ%ﬁ%,Wﬁ@ﬁ%ﬁmﬁ%@%%éﬁ
fiv 44 23 8] o

PREUE SRS PATEREUA ;A 24 s B R F I A S AT e A 2

— A BREE SURT AR — A8k Z A decorator FeihaUr %% . 4 BREH & SIS REAE 30 12% sR B0 SCAYAE T e
Hx i s R Z R SRIEEE R TR — D TH NS, A PNZRECT A ME— S5 A= .
HAR BMERF 0 E B R A R AR R B 5. 242 ies S VMR E T RN H . Bl AL

Qfl (arg)

Qf2

def func(): pass
KREEENT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AAET R AG BREOF A 2 mi 98 € B 45K func.

B—AWENT 5 B A = LA XXHMEAN, RRBOReoy g “BONESE”. TR
ABMARIE S, HX Y argument W DATEVA I g mg, FERHS 0L 2 B SMBOAMEARE . W2k

A R 5 — % B A R T S WA R BRI __doc_ JRYE, dat@ sk Bidocsiring.
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%/l\ﬁﬁ?ﬁ}ﬂﬁ%ﬁ%ﬁ, JREFAAE" " ZHIE S b A BRIME -~ XA RIIABREH ARAE T T
i,

BRINE S 2 AERAT PREOE LN FATIIRF ORI - XT8R2 pR B U 2k 2R —
W, AIERY TR LR E R R o X — RAEBIANE S AR 4, NS R e 5 S )
EICH TG LB B AR BB Tzt g (BIanm #1457 —50) , W sebr ERGAE 2Bk
%iﬁiﬁx%}\gmﬁﬁ%ﬁ%a Geid B — IR M None VEERIAE, F7E R BriA 2 2wy
PEATI, Bl

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

PR EICR I AT SCAE TR R — 1 R R R . sRBOR T B S BIES AR I MMITE T SIRE, 51
MM ESH, SR TS, SRHBME. WERAFE *identifier” XEEWIEN, BEEWHILA
R — N TCARBR BRI MNA N B S, BRI — 208, WA > *identifier” IXFETES,
BRI —ASB A PRI ST AT BN B S, BRIA I — A RSB ZS Lt 77
o"*identifier” Z JGMESH IR ST S H M Kbl XETFSEEA . 767/ Z HNESH
FARNLE IE S i R eE L B S EUE A .

3.8 WU AE: AILAMER] / BREBUES IR RS (R EIE S . WS PEP 570 TN

ST AT, KRR NERS AT E": expression”. EAESE O DA AR, HE
*identifier B{ **identifier XFEMITESWMAIDA. AT DARA “RE” fid:, HEXHHEE S5
TG L"-> expression”, iXEEFRYEN] PURATATA RUY) Python ik AR AIFFAEA 2 A8 IR ALY
1B o FRYE(E T DAME R REON S __annotations_ JEPEHPAXI NI S 44 BN E) BB B T 7). 40
R T annotations import from __ future_ [, MRS TESI TR A FEAFER DUS I EER
SRAEERE . B, EAISERITRECE XIORE . ZEX LT, AR R sRAE I v GE- S5 e A e A
i v B W AS T

DI EA R ORIBE R — DA PR R E) DAL BIERIK AP A R 2 AT RERY . X R Z ] lambda 2
B, Bl Wlambda a8 X —Y . iR lambda WU fa] BLeR B0E U — R AL 5L FE7de £ iff
) R SCHY BRI T AR Tambda k50 SO R A HER AL 1 SR 25 A4 FR . "de £7 TBa5Eks b
R, UM E AT AR TR R AR

FeFp E ST : RBUR T 25X 5. A8 R AARIATAY de £ TR A & 5 ANyl s A0 i ik
[l g 2386 o AR RS SR AP A B 22 B R AT ) i def TEATAY e B SRS B RIS W 2 5

e

grE —1.

hz%:

PEP 3107 - eRBobsil: 5] i) B BRI AL B

PEP 484 - MFLR TRy E S R0E S0 REGR.

PEP 526 - ARy baIEMIEL AR EBEURIIGE, M52 R &

PEP 563 - 5ERIbRTERML SCRAEIZATIN 1 DA R TR U PRAEARTE T AEAS 2 B SRR S BUARTE N 7RI

EElVEE
8.7 FEFEN
Hes SURRR TG 5 L (B AR 2R 2825 4 —AY):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier
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R Se— 2 A PRATIE R AP AR G 7 45 HH BRI 91 3% (ER RIS WA %), SR H R — T
HER MR — DALV TR R . A PRI R RBINIR B 2 object; I, :

class Foo:
pass

ST

class Foo (object) :
pass

W J JEAAFAE— BT RATIO (B Mo 2 5 50 ) FPpiieT, BT BT BIE i Rl iy 44 23 1) R B0 /Y 42 5 fir
#mzshl. (Y, REFEOEREUE L. ) MREGHRPATRE, HAATWORZE 7 Rl a4 25 [ &
BlRAFS — DR RBE G S0, HERM 4 E RS %, a0 GRAF I R i 44 2318 .
RAFRIFAE ST 1) 4 ety 24 2 ) v 0 B 2R 52

TESRAR N E LB R PRI WUF CRAFER I __dict . THTER T B9l 4e o H R T R Mg Bt
FHHRGE T R SRR T E LK.

KA Tk ST E A E .

R AP LR iR K —FF, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

P iR AR R AL 5 PR ECR RS AT 7] . S5 2R IS i858 B R4 P

PR DU AR 7R 2508 O U iR R B RS Tk 2, SEBlE Tl self.
name = value TE/ VA IE . KMELHEHEIIATEL " sel f . name” FORERVII, il b =5
7] B S 051 g P 2 W ] 44 R S S . 2 Sk T B P S (9 S M i R, (LR M3 55t (0 P AR W] e
SECRFAR AR . ATRA 954 25 R 0 BAT AN IR S B 1) S AR A

ws%:
PEP 3115 - Python 3000 e KF U WIE MO8 24 BITRIARYTRI,  DASL T e #y il A o2 26
T SR -

PEP 3129 - JEEMgs HMSERIAR 52 . BRI LA i 24E PEP 318 5| AR

8.8 iz

3.5 UBTA.
3 AR S A B AR A S B O B4 2 __doc__ & H , Uik i%kiidocstring.
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8.8.1 MREHBIEN

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list]

["->" expression] suite

Python HfE n] PATEZ AN EHBENIRIZ AT (B Wocoroutine) . FEMARRREA N, await Ml async ix
PRFE O PR KT await FhK, async for PAfkasync with HEETEMMEREUR A

il async def 1B¥EE LREUS 2 NIMEREL, BIEEEMIAS await 8 async KT,
TEMMRERREA ] yield from £k 5| % SyntaxError,
e R

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable BENESAEEL iter SLIL PR FAACHY, T asynchronous iterator W] PAYEFL next J5 3% A8
SR,
T

async for i)V MR F A2 R ARSI T I
PATT AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TER X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITEZ2

BiESH__aiter () Fl__anext__ () TR,
TEMER B Z AMEH asyne for iEAPKE| & SyntaxError,
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8.8.3 async with jE4)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—7fhcontext manager, RENSTEEL enter F exit 1535 P ZINAT .
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e L ST
manager = (EXPRESSION)
aexit = type (manager).__aexit_
aenter = type (manager).__ _aenter_
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)

RiEBH_ aenter () Ml__aexit_ () THELENE.
TEMRERR A Z SMIH] async with ifHR)FF5] %k syntaxError,
hs%:

PEP 492 - {§iJi] async il await i5§55CBUHMRE KF AR £F 2 Python Fhg— A~ IE ZUAY B, I AR LY.
Y SCRFTER o

i)
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CHAPTER 9

N

BERAH

il

\|

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)*

BETEIE T RO LA BL:
o fEMT— 52 Python RRfFIy (MU EFAFHR ) ;
o fENT— AL ;
o fRMT—MEBY exec () BREUFAFERT;
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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¥*

98 Chapter 9. REBRAH



cHaPTER 10

X2 5e Ny Python T5A, BHLEAMTEEMAS . DAL BUAT Python JRSCIFIfRHT &% :
#

Grammar for Python

# NOTE WELL: You should also follow all the steps listed at

# https://devguide.python.org/grammar/

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file input is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() functions.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_ input is followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a.

—NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['—->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')'

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argqument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = "**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (', ' [TYPE_COMMENT] argument)* (TYPE_COMMENT [ [',' [TYPE_
—~COMMENT] [kwargs]])

# args_kwonly_kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_ kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_

—COMMENT] [args_kwonly_ kwargs]])

(FOAkED)
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(B —1)
# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_
—kwargs
# typedarglist = (arguments ',' [TYPE _COMMENT] '/' [',' [[TYPE_COMMENT].
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/
—" ["," [ [TYPE_COMMENT] tfpdef ['=' test] (
', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT].
[
'*" [tfpdef] (',"' [TYPE_COMMENT] tfpdef ['="' test])* (TYPE_COMMENT | [', '
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]])
| '*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '_
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
[ "**' tfpdef [','] [TYPE_COMMENT]]] )
|  (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '_
— [TYPE_COMMENT] [
'*' [tfpdef] (','" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<>COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]])
[ "*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
< [TYPE_COMMENT] ['**' tfpdef [','] [IYPE_COMMENT]]])
|

'xx1 tfpdef [','] [TYPE_COMMENT])
)

tfpdef: NAME [':' test]
# The following definition for varargslist is equivalent to this set of rules:
#
# arguments = argument (',' argument )*
# argument = vfpdef ['=' test]
# kwargs = "**' vipdef [', "]
# args = '*' [vfpdef]
# kwonly_kwargs = (', ' argument )* [',' [kwargs]]
# args_kwonly_kwargs = args kwonly kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]
# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_ kwargs
# varargslist = arguments ',' '/' [','"[(vararglist_no_posonly)]] | (vararglist_
—no_posonly)
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
varargslist: vfpdef ['=' test ](',' vfpdef ['=' test])* '," '/' ['," [ (vfpdef ['=
—'" test] (',' vifpdef ['=' test])* [',' [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vipdef [',']]]
| "*x' vipdef [',']]]
| '*" [vipdef] (',' vifpdef ['=' test])* [',' ["**" vfpdef [',"']]]
[ "**" vfpdef [',']) 11 | (vfpdef ['=' test] (',' vfpdef ['=' test])* ['," [
txv [vipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| 'xx' vipdef [',']]]
[ '"*" [vfpdef] (',' vfpdef ['="' test])* ['," ['**' vfpdef [',']11]1]

[ "**' vipdef [','"]
)
vipdef: NAME

stmt: simple_stmt | compound_stmt

simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE

small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)

(FOAkED)
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(e )

expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']

augassign: (|+:v ‘ [ J— ‘ Tk =1 | Q=" | v/:| | ro=1" ‘ rg=" ‘ V|:Y ‘ VAT ‘
T<<=" | Te>=T | Txx=t | /=)

# For normal and annotated assignments, additional restrictions enforced by the.
—lIinterpreter

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_ stmt
break_stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '"...")* dotted_name | ('.' [ '"...")+)
"import" ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [', ']
dotted_as_names: dotted_as_name (',' dotted_as_name)*
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (', ' NAME) *
nonlocal_stmt: 'nonlocal' NAME (',' NAME)*
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else'
—':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
( (except_clause ':' suite)+
["else' ":' suite]
["finally"' ":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' [TYPE_COMMENT] suite
with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

test: or_test ['if' or_test 'else' test] | lambdef

test_nocond: or_test | lambdef_nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=="[">="|'<="|"'<>"["I="|"in'"|'"not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

(FOAkED)
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(e )

expr: xor_expr ('|' xor_expr)*

xor_expr: and_expr ('”' and_expr)*

and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'['>>') arith_expr)*

arith_expr: term (('+'|'-") term)*
term: factor (('*"|'@"["/"['$'"["//") factor)*
factor: ('+'|'-"|'~") factor | power

power: atom_expr ['**' factor]

atom_expr: [AWAIT] atom trailer*

[
atom: (' (' [yield expr|testlist_comp] ')' |
"['" [testlist_comp] '] |
'{'" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] ')' | '"[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: '":' [test]
exprlist: (expr|star_expr) (',' (exprl|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ":'" test | '"**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambigquity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
'rET test |
'*1 test )

comp_iter: comp_for | comp_if

sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites 1is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity

func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER

(FOAkED)
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(R L —5)

func_type: '"(' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [','
["*" [test] (',' test)* ['," "**' test] | "**' test]]
| '*7 [test] ('," test)* ['," '"**'" test] | '"**' test)
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APPENDIX A

RIEXFERE

>>> B A ERIARY Python $2/RFF . FEAESY R T REPASE B s E MR RERS LA T IR ARG 2 il
- AR A X
o A E b ARPRACES AT I BRIARY Python $27R4F, A4 ki Uaddk, BOG - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
e Ellipsis NEHE.
2to3 It Python 2.x FUR4#E4%: >k Python 3.x ARG TH , @I MEATIRAD , 3k D fRArAes, A3 46 K 2 250k i)
NI

2t03 AL EFEARHEE T, B 1ib2to3s AL THSZ A M AN Tools/scripts/2to3. L
2to3-reference .,

abstract base class -- fll Q328 TG ELLFFR ABC, @Xfduck-typing Wb 78, BHAL T —FhiE SCH: OB
FR, Mz FHEMB T EA hasattr () B TARMBCE HICER (FIEEHE K7 i%). ABC
FIATEELFZE, XFEIF IR 5 HABZE, HAMIHEY; isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A4 % BT ABC HH TS B IE45H (#£ collections. abe
Her), B0 (FF numbers ) i (FF 1o i), S AERIFFIMEAR (7F importlib. abe
Bider) . ARATAf A abe BUHORAIE B T ABC,

annotation -- ba{E XECEI A& KEN. REOESELR EHEMRS, SR 226 R .
JRiRAS PR TR AT ), (HA s i . EIE MR R AR 2 - IR . 2R R %k
M __annotations__ 4F#ikJEMEH.
2 W variable annotation, function annotation, PEP 484 1 PEP 526, XTUITHEE A NE .

argument -- 5 7R BREUHE 2 function  (B{method ) WHE. S35 RWiFh:

o REEF A TERRBOR I P T A AR AT (B0 name=) SUEAME N A STERTTA A ** 15
JRHLAEM A 250K, 3 FI 5 AEA TR complex () B Y@ T Kt 7S

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET RETFSHSEC MESHOTH T SHON RIS AL S8 wila
WA * Witerable FTTRBAL A . 20KUL, 3 F1 5 ZEA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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S LRI 0B PO B RS R AT IR AUNS 00— ARAGEY, (ERiR
BT IR AR — B BT 0 (2 DO ) R AL

HZ Wparameter RiEFRZFEH , HWHEH ZEELSHIKAA L PEP 362,

asynchronous context manager -- 5326 FFSCERSS I F X £ @ o & X __aenter ()
M__aexit_ () FEENfasyne witch iBa)FHRFREEHITES . B PEP 492 5] A,

asynchronous generator -- 53542 K% iR [0 {H Nasynchronous generator iterator %, B 5 fasync
def & LPMREREARALL, RFRZALET ERS yvield REAAE— R fEasync for fi
FRep 4l A1
WATE 238 50 AR e R B, (BAE R T AT B2 8 7 £ A
FIB RS S, T PR Sk
— AR AR T R await #iIEX B F asyne for Plfkasync with ],

asynchronous generator iterator -- 5251k 2% {088 asynchronous generator PRI B EINT A
WIS J& Trasynchronous iterator, 4 __anext__ () J7r¥EJH BT 233 [l —AS T S REXT GO AT
S AR R RIS BB — A yvield FikK.
T yield 2ImBFEFEIE, 0L HACE I TIRAS (EIGHHAZ SRR vy i50). 4% 75
A BEREGHAM__anext () RPIPFTERRZAMIKER, EXMNETFEREPIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- S B[ IXR R W] fEasync for i A Bk 6F B 0 X 5. 6 B
W__aiter_ () J{EIREl—Aasynchronous iterator, | PEP 492 5] A,

asynchronous iterator -- 553B3%CES LM T aiter () Fl__anext_ () FEMXNIS . __anext_
WMR Bl —A~awaitable X} 5t . async for AR ERARI__anext_ () FyEIrRIaIf w4
fixts, HIHD|%—1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- R[2E R0 R GEfEawaic FkA P M HINTSR . W PR coroutine {2 B __await__ () 7k
HIXtS% . 20, PEP 492,

BDFL “Z B{-Z&M#E" B9 X45, B Guido van Rossum, Python BJA13E# .

binary file -- " JERISCHE file object BB RS F 0 KAt o T HERISCARR B FEFE A E IR (rbr,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wrext file THERENSTES st X RMSCRTS .

bytes-like object -- ‘P Yi%I%} 4 7 4% bufferobjects I H f& F 1! C-contiguous 22 1 % 4. X 435 T A
bytes., bytearray Ml array.array ¥4, PANIFLZEE memoryview X%, FHHNF 4
AIAEZ R AR E P XA R IE RS . PR R SR A Sl i B R R S
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
S T35 bytearray DA bytearray ff memoryview, HABEEVEE SR —HEHIERIAR T A
AIARRT G R R—RA) s XA 038 bytes DA bytes X4 [ memoryview,

bytecode -- ‘¥ {ifith Python YU 24 it 751, R CPython fifeds 7 Python F& 7 (1) A .
TR FAFAE . pyc SUEH, IRFEEE IR IATR]—SCHFIT BB SR (AT DA G 2504 5 558 2 13
) o XA PEES” B TEARYE I R A T AL S W virtual machine 27 1o WEYEREANE
Python ML LA —E#l A, tA—EBEFEAH Python it 4.

T F A5 0] DATE dis B SCR R A .

callback -- [ —ERSEWL L A LU DATE AR SR B9 FAI 209808 FH ) 1B RR ek 4

class FIoRBIE A o NS IBN. 2 SGEE L M SE B T E R e .

class variable -- 348 & 7EsrE LA E, I HAUSRIEZE R Z R EAE M (M AR B S FP B 0

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF RGN REAL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —AMg float) , PiEUAEHARAHF B4 GEAHM, HIAF51% TypeError. WIREA
%%%ﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 X EE LRGN B, Hod A P ER LR IR A S A A B A
MERUR EECRAL (-1 M PO iR) mSefiedl, W e 5 1, FE T 5N J. Python NE
TMERE SR, R TRREARIC T 3G A —4 3 RS, Bl 3+15. IR math Bk
RGN R RO A, T cmath, RBIGHETE — OB BB R . ASRARIEGE 3%
AL, BMENEILT- AT,

context manager -- |- F SCABIAS TEwich BRI, @ X enter () Fl__exit () TR
BEHIFRERRSHN S . 2L PEP 343,

context variable -- |- F 308 & — P iRIEH R0 _ER SCTARAARFRRE AL & XROTHEL RS
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
A LR 1 TSR E S AP % AT f VR RGITRER. S contextvars.

contiguous -- ¥E&; — AN C i 4 Fortran % % SN LN . F4EZvh /2 C Ml Fortran
S . FE—4EEEH T, T 2 H L E NAE R I IU A 2P HBHES Y, SR BT IR I G R 5 T .
TEZ 4 C-IEZ iy, U NAE b HES I H e fg — 5 D5 ) 5% B B M ek . (B2 7E Fortran
LA NLER S — DR etk

coroutine -- Ppf PfEE T HIRER BB, FHIREA] DAFESE— b ATEAE ) — R . PIVRE AT DA
HEVEE R EHEA . R, Gl asyne der AR, S0 PEP 492.

coroutine function -- {pFERRIEL 1% [B]— A coroutine ST HIREL. VMERER]@idasyne def 1EA]3EE X,
HAlfEtd S await, async for fMlasync with FEF, XEEMEH PEP 492 5] A 1.

CPython Python ZRFEIE FIMIELIL, E python.org b %7 . "CPython” —ii] FH THE L EHRF I S0 B 55 HL
ftb S BLAF1 4N Jython B, IronPython A X il .

decorator -- AN IR [WE R 75— A RBU L, WHE M Qurapper IBEIE AR TREE . R
#RIE ILA F4IFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

AR S RIE T2, (Rl R BRI . A7 IR AR AT T 2 L 2 Ao S AT 2 5L 193¢
EE

descriptor -- ik 3y (T EXT__get_ (), _set_ () Bi_ delete_ () FEWNE. B—1KE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR BE
SMER— AN BT SHE a 2RI AR A TR b XS, (BUIR b 22— R, WS TE XY
HIFIRRS T . BRARF IR SR IO 2 IR Z R B Python [ ¢4, TR /14 2 B B RIE RO AL A
GIERE. . @, . S E AT IS &S

A KBTI R TR TS A0 255

dictionary -- it — A RIEEAL, HAh AL A BN A (E . BT LA RA__hash_ ()
F__eq () IIERING . TE Perl ifi 5 P HRCH hash,

dictionary comprehension -- “pilLifi: 35X AL AT TR ARG A 1 BT A B0 43 JT F I IR B 4 SR ML —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 WML R ., 20 e) A EA 5 F R T,
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
B R s L o R F2%, WA 1ist (dictview) . S dict-views.

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoBRERT R BIFRAFIESR . sRBEREE) __doc_ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 18 7R 5—FhgRFE NS, BIFAMKEER S RA ke L2/ A EMmZED, m
EEEE A A EsE N (BRGNS, MERMBN T, IBAE EMENT.”) mT
SRR OO AR 2, BT B T it R 2 SRR T RGeS R i
type () B isinstance () ¥ill. ((HEEHFEME-F-2A 0] DUEEFH 4 508 % fERAb S, ) SR
Hl hasattr () KSZEAFP %ift.

EAFP “RIFIHCRIFTTER )" WY S . X P Python 5 HI AR 9 55 RS 2 M50 T 75 1 gt sl S A7
TE, AR E A R IR i o ORP v e WU 4 st 2 Kz t ry Mlexcept 4], TH:
AXTEY M TS LBYL RA% , & UL T C S5F 2 HifthiB+

expression -- A X PR HFEAMEREE R IC. AN, —PNRERSREES CEANFRE. &4
Fr. JEYEVTIA . B BT E R BOE IR, BT SR —AME . 52 HAMES AR, HE
G TS R R A IBAEEAR BERE I VE R K statement , BliNwhile, TRIEWZJET1ER)
[ Su ="

extension module -- §JE e DA C 5§ C++ 4@ B, {ff] Python 1] C API 3k 518 F %0 A KA AR
A2

f-string -- f-F4FHp VA £ 5P IR T IEE RO AR B X T |
15 RIS . 20 PEP 498,

file object -- SCPERF G X AR AL [7] SCH APT PAGE FH R 2RI S (A read () o write () XAFf
HIFYE) o AREIHATE T AR, OS] DAL FLG B SLfg e rE, WA E R A, Sie st
@iﬂ?‘%é’ﬂi)‘i W) (FanbRER A . ARG IX . BT, BFiES%). SRRy Xt
;ECXT}— E‘ ‘/‘Iﬁo
StR b A SRR SO G AR = ] S, GRih = i S DAR SR . BT
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SLFHINF R file object (¥)[R] i

finder -- K2y —Fh SN AW F AR loader FIXT5

M Python 3.3 2fEAE AR AL Ao Tk 12 54X % ity sys.meta_path i, PAKpath entry
finders Bl sys .path_hooks ffiff].

LTS 1 PEP 302, PEP 420 #1 PEP 451,

floor division -- ] FIBUBERIE: [ F & A B B BB BCE R L. 1 N BORRIE s B2 /. B
n, FakX 11 /7 ARSI E 2, WS 2R R A EIERGRE 2.75 o HE (-11)
// 4 £RIE] -3 FRXE -2.75 B T ASEILEE. I PEP 238 .

function -- p%L T DA R FH 5 2R B MBI —2HiEA] o 38 AT PATa) HAG A2 A 2 I R BRI AT
R . 25 Wparameter, method T3 F 2 L 2575,

function annotation -- FEbRTE R 41X B EUE S 5k [B{E A annotation .
PRV R I B TR 242 - BN DAF s 2 A int SEOF TR 4> int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI EAR A R PRAR I 2 A0 L —5 .
&% & variable annotation F1 PEP 484 % LT G4
_ futare_ —FpOhBIER, TIHERE 51T R 8 45 24 1 MRS N A BB R

%ﬁi)\ _future BEHUFMSHAMAZRORIE, ARAT AR B B A I i OO ATE 5 DA ST IS
LN
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>>> import _ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR T AT A A5 RIS #E . Python &34 5 | T FERI— AR ke
AT REAGERS | A AR B AS [mT UL 25 A PAT IS8 [T ) o T DA g A ste s i s % [ it «
generator -- ZEpREY IR [8]—"generator iterator WAL ‘BB RRABRGE @R A, AR SAETHE G vield
FERA A= — R VE LS for-TEA M F B2 1T next () MAEE—3RHL.
WH IR AR, (ARSI N T RE /R4S A Bk K% . WIRFEE LS HAEE X, iF
i AR PARE s S
generator iterator -- R 2%35A08% generator BREUTA BN
FpA~yield SIEHPEEA, 04 FIA BEHRATIRGS (38R EAERD oy 58)) . 4% 4
A 2SR BT, B NETHA B ARSI (X5 R R B AT a3 8 eR 4 22 5RO ) -
generator expression -- /B ZSRIE R R[] —MERENERIEX . EHEREMBGE IR EH A E X
T—AMESAS R JERER for 14, PAK—NAIEEM) 1 ). PANE ARENSNINE mEUE R
— R JA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z R R Sy A [ (9 S TR S B (] 4541 1) 221 o 00T AL IS0 BRI B, E VRTINS 2 ph 9 32
SRR A R B B WA~ S B

B2 Wsingle dispatch RiEFi45H . functools.singledispatch () Mgt AN PEP 443,
GIL Z: W global interpreter lock .

global interpreter lock -- 2 JSyff BEST BT CPyrhon fERRL BT R B —FALAR] , W PR [l — i 220 A — A 2
FELEINAT Python byrecode, MALTHHITHET BEEXT SR ((14E dict SEREBNERA) HXIF LU
ka2 4x ik T CPython SEBH. 2B MR R I B (6 AR A 2 RIS AT R T O, AR DU
PETAEZ AL PRES BT

AN, SR R B =07 PR T R AR IR AR BT R TR AT VT SR 2T 55 G Hs 4 e A B RR
GIL. BtAh, fEHAT VO #EmHth B2 SRl GIL.

Bl (DAERSADRL R BOE SE SRR ) B A RIS S AR I, i
A AL BT O FEORERE . (3 SR AP R MR R A SO i A, Mo
M DAL

hash-based pyc - 45 T3 A1) pye /BT Sk 7 058 3C R WA 5 (L 77 3105 A 6 00 o SR 2 LA A0 P 74 7
G, B I C5E AT B kL.

hashable -- W[5y — 4> X0k G 1) W 7 (B0 A0 R AR FCAE iy Jo 0 DN 46 RO iRl T A (B A
A__hash__ () k), FHATVARHAMRIATIE (EFERAA_eq () HiK). WAL
WO ELAT A [ A e (L AR 2 R A T

]G A QA X SRRSO SR SR B I A BT, PR DAk S B A A A PRS0 s A fE

RZ4L Python AT AS A AT G2 AT IS A ATAEZEds (BIns) R i) HORTIISAS A
AR (BIANTCAIA frozenset) (M EATRYICERIY N AT AN A )& AT A . I RSBl
XGRS TR . ENTEREI—E AR (FRARRS5 A ), BN A Em E e 2
TEMY1d0) .

IDLE Python (] IDE, “fEpiJT % 527> BREE” ISESCHES . /2 Python ARl AAT PR 1 BE AR 2 8 2 H1 %
FEARIREL -

immutable -- AR[AERF G HAREEEPIA G AR ROFERT . FAHRMICH. ERER A GER
AL o AR — DA, WALZTETEET AR G o B AR TR ZEH S A (A T R E
TERT, BN S i
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import path -- AR HEZIE (B34 12458) HBWHNE, SPRIREpath based finder A,
FAHR. FEFAR, WAESFEEHKE sys.path, HEXFRFEAERFEETTEER H EHAM
__path__ J&f%k,

importing -- A 44— ) Python FHSAEA 73— MR Python A1 6 1 ) i A2 .
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 22 1. Python i — N HAMEREAT, RIVRKAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELGIR . AFAWS LR python fiyd (W] DAEARI TS HLIF 46 35 B b e A0
PSRBT ) o FER LU B R BB A S i MR X A O NSRRI (FICA M help (x) ).

interpreted -- figFE%! Python —RMREALET, SZMIXARHIFALET, BRI DO h T3y
b G e A T 2 AT TR o T R WR G YR SO T DA LR AT TS b 2 A 38 T AT SO i
Ao R INE T 0w B A R AE A RO AR R, HR AR TR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 ZOK KA, Python MERERR-FAUEA —MEIRIZTTI BT 122 B
BOTA M RCEIR, BB T BN TG S5 . BIE R Z WM A DI S o XA
S8 ST ER s 5 L R A ARG AT . R PR BET IS T RE I8 B A5 Fh s, P HT K
B PHRC AR R (F R B R L 45 ) -

fEREAR S SR I ERE A __main_ BUREHTIE T IA C 58 AT -

iterable -- W[ RE{UA R AEASIE i I HL ARG . T (U B T 05 A 79116 (9 13 s,
str Al tuple) DR LSRR FIRMGIN dict, St & DUREXT__iter () JrEs@sisl
T XI__getitem () ML EE XA

A R T for TRIRPA K2 HA T Z— A7 (zip () map () ..)o 24— 0]
BARXREASHAA RN ERE iter O B, BLRIEHZXIREEN . XFE QSRS TXME
AR — MR . RO AR S, AREFEAF LR iter () 83 H CAPEARTS
for WAL MR A SHAL B LEARAT, AE — IR AR iy 4 728 7 HORTER RN R R AF R s . 2

Witerator . sequence VA Jtgenerator,

iterator - JXIRAF HORFIR —HEAREIRMIAT S . EREIAERRN _next_ () ik (BUFHLHEN
ERREL next () FFERIEFR I, 284 Beli ] FIRR5] % stopIteration Spi. FiX
IR R PRI CAER, GRS __next () IE A SHRIRG|K StopIteration
S BEUAEA__iter () JPEMARREIZIERGEN R A S, HItg b E B ik
G, AT T HAD AR GOE SR 6. — D REWPIINIRLE L2 R EL YA
Wi ARS . FAsxt g (FI 1ist) FEAREERITHAL A iter () BREEURTE for THFR P B
KA AR . WRAE AR B0 R RS U 2R AR I 2 3R o] 7 2 i 18 A A P e R [
—IERENR, ARG DA

W25 B £ A typeiter.,

key function -- SERREC G oK B PR KE B pR KL, 2 RES 3R ) T HE P CHRAL A (B R R R S i,
locale.strxfrm () AJJF A MFEHFE KISHET 20 E R HER i -

Python H147 ¥ 2 T HAR A F S e Bk = e R HE 8 H X HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby () .

BRI E— R A Z M. B, str.lower () HIERT ARIVEZRE /NG HE T HI#EREL. 75
Gh, R AT @ 1 ambda FkFEAIEE, B lambda r: (r[0], r[2]). RA operator
R T =AM R 2% attrgetter (). itemgetter () flmethodcaller (). IHEEH
AATHE T —5 PADR BRI AN (5 4 el 50 o 49

keyword argument -- Ht T 25 S Wargument.

lambda y— A~ fexpression F MUY AL NIRBR A, RIBSUSAETR M RHBORE . A7 lambda R 40 F) 7%

5 lambda [parameters]: expression

LBYL “SefiF/aBkiR” MSESCHEE . XU o S KA SAEBE T ] sl 4k 2 mil e s CHus A i fe 4411
XA 5 EAFP J7 0GOSO RS 1 1 1547
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L LRI, LBYL T8 “&F/” M “BRR” ZRARAESMASE S R . filan, PAT AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABLFEM mapping
IR T key T B . XFP AT RTIE AL B s ] EAFP Jy Ok fide .

list Python P & []—Fsequence, R4 RHNFE, (HHE AT HAth s 5 gl m Esd 8291 3¢, BRI
TCER BRI 24 O(1).

list comprehension -- F A58 A0 BE—N 3 51 A (1) T A B0ER 4 0 3 AR [ 45 SR A R i — R BE S
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—
A0 %) 255 JEFE PG TS BERIREOS N T4 (0x..) 19FF. Hodir FRZnHER, Qi g
range (256) HHIFTAITTRA AT

loader -- MIERZY A TTMBBIIRXT Z . BUHE X4 Lload_module () W . MNEHRE T H—
Afinder I3[0, eSS I PEP 302, %} T-abstract base class A]Z: ]I, importlib.abc.Loader.,

magic method -- AR Jj7k special method WAEIE=[E] ).

mapping -- Wi —Ff SR R B A FIF 9B T Mapping B{ MutableMapping ffi 4 5 3 v it #i &
HHERIERIT R, B E G 7 AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCIEFENIRES sys.meta_path 8 R IR 8] [ finder. TR E R AR Spath entry
finders FFFE R BRARFFAAHIA

{E#E importlib.abc.MetaPathFinder [ G ETITSLIAI T

metaclass -- JLI —F T RIHIMIE, KE LWTRY . FKPHMBELIE, JoRATHEZ Lk =4
SRR R ZE . K73 0 R A i 5 AR 2 fe it —ERIASE L. Python IFRRHIZ AAET
ARABE E E OEE . KR PGB A TR A TR, (HYFRE I, JodEn] S fitaa K o

Mg 2. BN TICREEDIR . BB eatt. mEuRadE. Songl, i
HAVFZALS .
HEZHERSITE,

method -- Jjik TER N E X RE. WERAERZRR LI — @ HR A, R R BB 4
VERHEE—Aargument GBI 44N self). £ function Finested scope,

method resolution order -- Ji RT3 AT I 5l 2 A 2 3R D3 B 8 23R AP BL 2 BT F B9 SE I I
WAL Python 2.3 JyEMATINY TARE 2.3 BGE Python AT #% BT FHAH S8 3E A R -

module X5 Python fURS Y —FHEH LS. AAIHEA ML A fiv 44 25 (0], 60354178 Python X542,
wabnl il idimporting #EAEYEMNZLE] Python .

5 Wpackage.

module spec -- Bl — a2 25, HPh s T MH X FAEE. & importlib.
machinery.ModuleSpec [HSLH.

MRO % Wmethod resolution order
mutable -- W24 WA DAEHL 1d () CRAFREDE RGO MU U . 5315 Wimmutable

named tuple -- H#e4] Rif “HA04” W] fITAEMA0R B oo, It HHAHRTRG ot ae i 4
PRIBYEARDT BB . ARSI B SIA n] e A H AR

AR ERI R T A4 T, 935 time. localtime () flos.stat () FEE(H. B HITR

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple
True

Fee B4 e R ESEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERT AT TS, s T KA collections.
namedtuple () A, J5—F5 RSN T4 5B N B H 4% T4 i A AR A 7 1
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namespace -- iy FA 23 [0 144 25 (8] B AL B39 BT« 4 25180 il RN B/, A XL P RERE
w4 asE (TETEZN) . fv oS 8@t B 1k a4 vh 98 5k S idedl . Bilfn, %k builtins. open
5 os.open () A H B4 2SR IK 7o 44 23 [BI0 8 1k B AR IR S BRARAS R Bk Bl
PE A T 4E . B, random.seed () B itertools.islice () XFE LA T X
YR B 2 random 5 itertools Lo HISZ I

namespace package -- iy 442 W44 PEP 420 fr5 | Af)—F Xt VE TR A s Bpackage, 145 25 B4 1]
VAV SL Rk Fomyy, HAiA T X Sregular package RN[F), FIREATEA __init__.py X
FHAIZ Wmodule ,

nested scope -- {iREFRIIN 7E— @ SGER NG A EEE ). B, 765 —REz N SCRYeRET PA
SRR A . R R EE B RS AR XA TC . RERAE S s S R T i
WEERE. KW, 2RZE&NEENERT2RmAEE. @idnonlocal KEFR ARIFEHA
HNENE R

new-style class -- X\ X T H i S 90 T A RA R 2RI A IHFRIE. 78 5561 Python Hiz AR
Hr, A B ZERe8 61 1 Python il i 38 R Re I, Bl siocs . FBRFF. FriEJE 1.
__getattribute_ (). KFEMESHES,

object -- %} 4t (LA HAIRGS (JBME(E) ARTIE XATh () BEdE. object gL i new-style class
W T2 HE 2R

A —Fh A PR B ) M E & AL Python module, IR Lk, @ WA __path_ JEHEN
Python &t

Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)775) @& LG4SR, B E RET AEEZ I8 — A argument (B 7EHE
PR, 24 %) . AHMES:

« positional-or-keyword : (i BB R T, HHE—NATDMERN 1L F 230 AN DA K 425 S
AL S . XREOARIES R, GIIT I foo F bar:

’def func (foo, bar=None): ... ‘

« positional-only: {USROZE, F8E—HAEMEUL A EEARNSE. WROETES L@ E R BUE
SIS R ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{FRKEET, FHE— D HEBHEL KEEFEARNSE. (UREEFIES @
PREE LIS A R & AW AR B S sUCETE 2 A B S 2 ii—A * 2B X,
BIUNTT Y kw_onlyl 1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

« var-positional: WIAZ{IE , 5 W] LASRME i — MEB R AL E S ERI 75 (At
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

o var-keyword: WZZ KGR Y, $55E A DMRIUEE AR I KT S H (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

e nl DA 45 R PTEMIAE S AL, th ] DA R e T e SR e BRI

71 Wargument RiEFRFEH. SEESESHXHTHHE LS, inspect.Parameter 28, Hik
% L —35 LK PEP 362,

path entry -- BRFEA 1 import path W ]—A~BANNIE, S¥kpath based finder AT IR F S A BIRLERL

path entry finder -- J§45 A 888 T — 0] 8 I X % {6 ] sys.path_hooks (Bipath entry hook) i |A]
W finder , BEFRXT G REIE 1 path entry e g AL,

2% importlib.abc.PathEntryFinder DA TN D ARSI LIRS
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path entry hook -- J&1£ A Ney§ —Fha] P8 XS, 7R85 FRE e path entry W BEE A I O T g
% (fi [l sys.path_hook ¥|FER[E]—" path entry finder.

path based finder -- J& T ¥RAEMAL RS ERIAR—FI L3812 & 385, AIFE—A~import path PEFFRATHR

path-like object - JEFERX G RE DU REHENIT R BAERI R N ERREREN str
H bytes XE, B[ PAE— LI T os.PathLike PPN . — 1L FH os.PathLike
L X Z LEE T os. fspath () RN str 80H bytes KRR G HERE; os.
fsdecode () fll os.fsencode () FI# 5 EHIR IS str 8¢ bytes FEBIPLEE. HATHR 2
i PEP 519 5] A,

PEP “Python 38 £1” ML Hi 5. —A> PEP i@ —rstitSCr, FoK ) Python #H IKERAE S, oiihl
PR—~ Python [ 4RI S HE B B3R 5E . PEP [ 24 B (HORS i A 2 AR RS 1T SRS 1) S T 33
N

PEP MM R SRR s WA XU 17 RS A5 DA B SR e A Python FIBRETT U5
9SSRI EIEDLE] . PEP IAEE A SETEAE I ITREE S0, RS R B ARIC A SR

%1, PEP 1,

portion - #4> 444 25 (B AR A H SR N SCHHE S (AT REAEICT —A> zip SCHE) . ke X
1, PEP 420,

positional argument -- . & 5% & Wargument .

provisional API -- #5¢ APT & APL 2 $80iA B HERRTEAR 1 PR 1Y ) 5 AR DRAIEZ SN I T e e 1
BRI DA RN SR BORUUE, (HHBEHGRC R &, SnT BB O I A8 i 8 A 2
T T IAT I EARA RS (HRARFEBRRIED) . WA EOF A LB IT - [UfE APT g
N R T3 ) ™ HE BE A PR B B R B A 0] BE 2 ik B
BIEE 2 X APTRUL, [)J5 NI E Bl SR 587 — A A B i A
HR LR e el B —Fh ] S A R T %
XL PR AR SOV AR R PR SR WTHB I IE , R TR AR R BT R T A . TR I PEP
411,

provisional package -- {0 S Il provisional API,

Python 3000 Python 3.x %7l MMERR (X4 FHERAS 3 i R iEEE I S L 1)« A
AR SN “Py3k”.

Pythonic $&— /> B 2% % — By At 1S S 555845 T Python 153 i35 F 9 KA AN 4, T AS 2 ) HfiE =
A SR SE IS . iGN, Python % FH XUAS 21 FH £or 1B AEER I i J — A vl A 6 4
HIFTA ICE . 2 HAIE S A XA 254, I A 2GR Python Al A IF £ 038 ] — BT
B

for i in range(len(food)):
print (food[i])

TR I Y B 575 B Pythonic (177 4R X FERY:

for piece in food:
print (piece)

qualified name -- FROE PR —DLARS D RAIAFR, SR AAHR ) 4 e S At v og SO FEA28.
PR VAR “B{AR”, M XL PEP 3155, XFim 2R B R 5A2e, REZFRSH R4 55—
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_
) C ]

(N gkze)
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>>> C.D.__ _gualname_
'Cc.D'

>>> C.D.meth. gualname
'C.D.meth'’

295 T 5 A, 7R e & AR AR N IZAR I DA S BRI B B, S H a1
A4, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5|18 X ERERT R 005 HEEGE . 24— X5 TR B, e e o3 R
WoREi . 51 HITECH Python RS e Pl 75 2 AW UL, (H'E R CPython SEI—ASKHEICER . sys
Wit LT —A4> getrefcount () BEL, A2 51T B KR B4 E X4 5 | VL

regular package -- T ML L4 B Wpackage, PIMMEAEH—A> _init__.py M H .
Y52 Wnamespace package.

_slots__ —FETEINFRRY I, il ad FUSE A W] SE R LS X R IF R BRSO MR AT N AE . AR
BIARGAT, (HRHER U AIART), Rl R DRCE DL R R, BUAIRAE 77 10 B AR
e, HHH AR KEES).

sequence —Ffiirerable, VX BN getitem () RRERITIERAM ARSI TR AU CE ), I
FEX T —NBEFFIKEN__len_ () k. WEMTHIZEEAE 1ist, str, tuple fll bytes.
WERK dict ¥k getitem () Hl__len (), (HEHIHETMEMIERES, HHE
B PR AT R A immutable 5 AR AL

collections.abc.Sequence IL HREN T —ITEEEWED, BFE_ _getitem ()
M__len () ZANLEHINT count (), index (), contains__ () Ml__reversed ()., 5L
LY e OB A register () SR BN .

set comprehension -- A4S X AL H—ASAER XSS R Ir A B TR IR I 45 ARG —Fh B R
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEAEE
', 'd'}. B KA. EEHEFRGET,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 IRIBA, LB ET BASHHG L ADR LS o

slice -- Yy 7 HALE T HEE sequence B—34r RS . Y1 R 2l at 8 FARbric kBl m, 6 (1 +
R ILNVAE B4 RaEs, il variable_name[1:3:5], H¥EE (Fhn) FRicrENFREH
slice X%,

special method -- 5% Jji% —# i1 Python KU A J7VA, R RFHEAS S BUPAT R i #A1 B1 aniAH fin <5
o RN ERM AR E RSN RIZ . Rk ER SRS WA o o ik B AR

statement -- {4y 15 RFEFEL (—AMUIE “H) ARSI, —ARIE AT AR —expression BREANHT
A REFHIEE, Blmis, while B for,

text encoding -- SCAR IR X JH TFF Unicode 4553 2 i 15 HR A A A 4 o

text file -- SCAR LM —FhEBAS LS str XWGR M file object. 38— LA SO SE i@ 15 18] — A THT ) 717
R T B Ak Biext encoding. SCASCAFM B FAFEASCAB ("o 23k "w') FTIHFRY SO
sys.stdin, sys.stdout PAf io.StringIO M.

FiGZFbinary file | fREEWEIEE F 7 Bt 2 HSCENT 4 .

triple-quoted string -- = 5|3 FfF . RS ZAELNG]S (7)) K& BE]S () MFEREH. BNHED
e LS ERESH A5 S FA R E - ARE, (HREAZR AL . ENRFREFR RN
ARG G SHNE 5, FF H AT AR A7 1m0 To a6 AT, AE9n S SCRY 24 5 IR Bl
Jii P

type 237Uy iE—A> Python X} 4 @ T4 MIE; MM LA RS —Fh2A, BHLEEX S A7, v RATTT
TR __class__ JgMk, di@iliid type (obj) HRIKHL,
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type alias -- R4, — AU [E S, A1 2B 2R AURE 4540 E AR IRAT .
R VE R R AL 2 2 2/ . il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

A DA G Ry Al e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades(colors: List[Color]) —-> List[Color]:
pass

Z UL typing Fl PEP 484, HA-fxf sLO) RERYIEANIA -
type hint -- SRR annotation At . FeJEbE. AL S BGR MM € B RAL

RS T A e, Python AZORFEME, (HHATMESIA AT T HAELE , 37 ATk IDE s
R SE.

AR RIEMEM R B R BT DA typing.get_type_hints () i, {HEHAE
BN,

Z L typing Ml PEP 484, A XF B RERYFEANHEIA -

universal newlines -- i H#t41 — RSO A, KA R ITA R SAR R A T45 ARG « Unix 17
LZERZ0%E "\n' . Windows 25 "\r\n"' PAKIHIK Macintosh [JZ)E '\r'. I, PEP 278 #11 PEP
3116 fil bytes.splitlines () T E¥ £ HEULH.

variable annotation -- Z8 bRl XS & B SR e annotation.,
AR AR B RSB PR, R RT Bk R

class C:
field: '"annotation'

SRRl PO R 23w BIANA N AR B int JERAY(H:

count: int = 0
AR B TR B TR AR WL AT 2 0 IR ARLIE 2] —T .
52 function annotation, PEP 484 F1 PEP 526, H X} LT EEA R .

virtual environment -- SFJIRBE — BRI PME R B RGIZATINERGE,  FLi Python [ ORI AR P A5 2454
FITH4% Python 73 A AL A & T EI 7] — R 48 _EIzA7HYH AR Python R FHIATH -

FHZL venv,

virtual machine -- JEIPL — & 56 4l i B0 2 AL, Python [ SULHIL AT PR T =7 45t 4 v Fir A Tl
Hbytecode.

Zen of Python -- Python 2§ 51|t Python BLi N 572, A7 Hy TR 5 (ORIt v . A I ALK
WA T B R A A" import this™,
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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

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
o A¥E reStructuredText F1 Docutils T.E.4H [ Docutils B2 ;
o Fredrik Lundh 54 Sphinx fEfBfY) Alternative Python Reference w13 H S L 0 T2 .

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

JE Sh B iR

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4£ 1. H , Guido A1 Python #%.0> I % ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#BA . [A]4F
+ H, PythonLabs [#]fA %% % Digital Creations (¥} >& Zope Corporation; i, https://www.zope.org/). 2001 4,
Python /- 542 (PSF, I, https://www.python.org/psf/) B{57., X% A Python FH HHNH AL
Az dEE FlZH4H . Zope Corporation FIFE 2 PSF R Hh A 5 .

JITA 1 Python AR TFIRRY (A KITYRAY E L2 https://opensource.org/ ). P b, #iKZ % Python
JiiAJE GPL A1 TREL TR MRAE I

RWAE | RBE Fh FEE GPL #%& 7
09.0% 12 | n/a 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI P
1.6 1.5.2 2000 CNRI w
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF Pt
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF v
22 REE | 2.1.1 2001 24 | PSF =

Wil GPL 359K 20K 2 Python 75 GPL F %7, 5 GPL [, i Python ¥F i EAS fLvF ) & 5
JRHIREAS, TG TFURBF I T 8. GPL 28V T iE 1% Python 1T A5 JLEAE GPL R A Bk 4
BT (FE VR AAT
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JEHARZAE Guido 1553 T TARMISNTEIEE , (AR LA N AT RE

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python Z{ A1 TR B ¥ AT AKHE PSF 45T 42 70350

M Python 3.8.6 7y, SCRYHFAYARBI . Bt SAIHARACAD R Y2 PSF ¥ AT PSR 2 4 2k BSD 76T 1)
XUEE 0T

H2e0 &7 Python "R BT AR VIR . XEEVFal MMV Z TR —FZIH . K ik
VFATHYAS S8 BB A5 S DI Fe 4k b0 77T 575 33

C.2.1 FF PYTHON 3.8.20 #§ PSF i a] iyl

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.8.20 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 3.8.20 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 3.8.20 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 3.8.20 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
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T #8481 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 § CNRI #F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
[QiE3)
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sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 9§ CWI #F o] #ipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 WrRERfFa91F o] S5 35

A2 Python K AT RIS =I5 PAFRIVFRTRIBOINE B, %308 FUR A 8 B HL R A .
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ ;)
1. AR 2RI eI (F)

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)

C3.2 EfEx

socket #H{# [l getaddrinfo () il getnameinfo () BREL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC R,

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.

C33 RLEEFRS

asynchat fll asyncore F&HALE PAR AEHH:

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 B LI T ERR:

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 HITERR

trace FRHALE DU A EA:
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 5 UUdecode &F#§

uu B DA R

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 2= AH

xmlrpc.client S PA T AEER:

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 EHDATFEM:

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 fRH T kqueue B3 AL £ DAF A HH:

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 {41 % Marek Majkowski’ X} Dan Bernstein f] SipHash24 ¥ SEH . B PAT
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

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 #0 dtoa

Python/dtoa.c ML T CifEFH ) doa F1 strtod BREL, T4 C iF & HOBORS BE BURN 45 FR A T 40
Hy David M. Gay [ [] 45 SCHFIRAR TR, %3024 1 W] A http://www.netlib.org/fp/ "R 2. 2009 43 H 16 H
For 2R B A S 6 SCAFEL 25 DA UBCRIVR ] s B

/****************************************************************

*

* 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

WEREAERG T, W hashlib, posix, ssl, crypt BHUfH OpenSSL PRk mttfE. tLoh, WEMT
Python [#] Windows il Mac OS X %% )7 nl e U4 OpenSSL FE(#5 D1, Fr AFE AL 51 4 T OpenSSL i
A[YER$E DL

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.

*
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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.]
/

L A e I S N S S S S N S N S A S S N S S S T SR S S S R S S N N N S T S T S S
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C.3.13 expat

BRIAEMEN ——with-system—expat BB THE, 50 pyexpat 4 AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt libffi JHAYFE DMK

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

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [l Z M S IR AL T cfuhash T H

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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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

WedEfdi ] ——with-system-libmpdec FiE TH#E, &GN _decimal FHESE 412 libmpdec JFE ) #%
DUAS R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test fi (lib/test/xmltestdata/c14n-20/) Hf) C14N2.0 MR E M JET W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAHE BSD {F0[F (=4&3FM) K17:

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 condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

« Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python F1j&E 26302 -

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 & —JJHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives {3 EH — 4 HEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum 14 & —4JHEF] .

™
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..., 105
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 66
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator, 70
unary operator, 69
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

EET,70

o\°

augmented assignment, 79
& (ampersand)
EHF,70
&:
augmented assignment, 79
() (parentheses)
call, 67
class definition,93
function definition, 92
generator expression, 62
in assignment target list,78
tuple display, 60
* (asterisk)
function definition, 93
import statement, 84
in assignment target list,78
in expression lists,75
in function calls, 68

EET,70

function definition, 93
in dictionary displays, 62
in function calls, 68

EET, 69

* k=

augmented assignment, 79

augmented assignment, 79

+ (plus)
binary operator, 70
unary operator, 69

+=
augmented assignment, 79

, (comma), 60
argument list, 67
expression list, 61,75, 80,93
identifier list, 86
import statement, 84
in dictionary displays, 62
in target list,78
parameter list,92
slicing, 67
with statement, 91

/ (slash)

function definition, 93

BET,70

EHET.70
//=

augmented assignment, 79

//

augmented assignment, 79
0b
integer literal, 13
0o
integer literal, 13
0x
integer literal, 13
2to3, 105
: (colon)
annotated wvariable, 80
compound statement, 88, 89,9193
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function annotations, 93
in dictionary expressions, 62
in formatted string literal, 1l
lambda expression, 74
slicing, 67

; (semicolon), 87

< (less)

BET, 71
£HET,70

<<

<<=
augmented assignment, 79
<=

EHF, 71
£HET, 71

augmented assignment, 79
= (equals)

assignment statement, 78
class definition, 32

for help in debugging using

string literals, 11

function definition, 92

in function calls, 67

£ET, 71

function annotations, 93
> (greater)

BHF, 71
>=

BHF, T
>>

BHTF,70

>>=
augmented assignment, 79
>>> 105
@ (ar)
class definition, 94
function definition, 92
EHF,70
[1 (square brackets)
in assignment target list,78
list expression, 6l
subscription, 66
\ (backslash)
escape sequence, 10

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

£ET,70

A—

augmented assignment, 79
_ (underscore)

in numeric literal, 13
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object 897 i%), 37
__add__() (object 497 i%), 36
__aenter__ () (object 897 %), 41
__aexit__ () (object 847 i%), 41
__aiter__ () (object 97 i%), 40

__all__ (optional module attribute), 84
__and___ () (object 7 i%), 36
__anext__ () (agen 8497 %), 65
__anext__ () (object g7 i%), 40
__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object 097 i%), 39
__bases__ (class attribute), 22
__bool__ () (object method), 35
__bool__ () (object 847 i%), 27
__bytes__ () (object 897 i%), 26
_ _cached_ ,53

__call__ () (object method), 68
__call__ () (object 847 i%), 34
__cause___ (exception attribute), 82
__ceil__ () (object #47% i%), 38

_ class__ (instance attribute), 22

_ class__ (method cell), 33

_ class__ (module attribute), 28
__class_getitem__ () (object 49 #8[F)p B ), 34

\N\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure___ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object #97 i%), 37

\b __contains__ () (object 497 i%), 36
escape sequence, 10 __context___ (exception attribute), 82

\f __debug__, 80
escape sequence, 10 __defaults__ (function attribute), 20

\N __del__ () (object 897 i%), 25
escape sequence, 10 __delattr__ () (object 8497 i%), 28
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__delete__ () (object 897 i%), 29 __len__ () (object 87 i%), 35
__delitem__ () (object 897 i%), 35 __length_hint__ () (object 897 i%), 35
_ dict__ (class attribute), 22 _ loader_ ,53
__dict__ (function attribute), 20 __1shift__ () (object 8975 i%), 36
__dict__ (instance attribute), 22 __1t__ () (object 447 i%), 26
__ dict__ (module attribute), 22 _ main_
__dir__ (module attribute), 28 R4, 44, 97
__dir__ () (object g7 i%), 28 __matmul__ () (object 897 i%), 36
__divmod__ () (object 897 i%), 36 __missing__ () (object 897 i%), 36
__doc__ (class attribute), 22 __mod__ () (object 897 i%), 36
__doc___ (function attribute), 20 __module__ (class attribute), 22
__doc__ (method attribute), 20 __module___ (function attribute), 20
_ doc___ (module attribute), 22 __module___ (method attribute), 20
__enter__ () (object 47 i%), 38 __mul__ () (object 97 i%), 36
__eq__ () (object 75 i%), 26 __name_ ,53
__exit__ () (object 897 i%), 38 __name___(class attribute), 22
_ file_ ,53 __name___ (function attribute), 20
__file__ (module attribute), 22 __name___ (method attribute), 20
__float__ () (object 7 i%), 37 __name___ (module attribute), 22
__floor__ () (object 47 i%), 38 __ne__ () (object 75 i%), 26
_ floordiv__ () (object g7 i%), 36 __neg__ () (object 847 i%), 37
_ _format__ () (object 897 i%), 26 __new___ () (object 875 i%), 25
__func__ (method attribute), 20 __next__ () (generator &7 i%k), 64
_ future_ , 108 __or__ () (object 7 i%), 36
future statement, 85 __package_ ,53
__ge__ () (object 897 %), 26 __path_ ,53
__get__ () (object 897 ik), 29 __pos__ () (object &y7 ik), 37
__getattr__ (module attribute), 28 __pow___ () (object g7 i%), 36
__getattr__ () (object 897 i%), 28 __prepare__ (metaclass method), 33
__getattribute__ () (object 897 %), 28 __radd__ () (object #97 i%), 36
__getitem__ () (mapping object method), 24 __rand__ () (object 897 i%), 36
__getitem__ () (object 475 i%), 35 __rdivmod__ () (object 475 i%), 36
__globals___ (function attribute), 20 __repr__ () (object 897 i%), 26
__gt__ () (object 897 i%), 26 __reversed__ () (object 975 i%), 36
__hash__ () (object 897 i%), 27 __rfloordiv__ () (object 897 i%), 36
__iadd__ () (object 897 i%), 37 __rlshift__ () (object 897 i%), 36
__iand__ () (object 897 i%), 37 __rmatmul__ () (object &7 i%), 36
__ifloordiv__ () (object 075 i%), 37 __rmod__ () (object 897 i%), 36
__ilshift__ () (object 897 i%), 37 __rmul__ () (object ¥ 7 i%), 36
__imatmul__ () (object 897 i%), 37 __ror__ () (object 7 i%), 36
__imod__ () (object 897 %), 37 __round___ () (object 47 i%), 38
__imul__ () (object 897 i%), 37 __rpow___() (object 897 i%), 36
__index__ () (object 875 %), 38 __rrshift__ () (object 875 %), 36
__init__ () (object 897 i%), 25 __rshift_ () (object 897 i%), 36
__init_subclass__() (object 893a[EIR 8),31  __rsub__ () (object #97 i%), 36
__instancecheck__ () (class 897 i%), 34 __rtruediv__ () (object 497 i%), 36
__int__ () (object g7 i%), 37 __rxor__ () (object 897 i%), 36
__invert__ () (object 497 i%), 37 __self__ (method attribute), 20
__ior__ () (object 897 i%), 37 __set__ () (object 897 %), 29
__ipow__ () (object 897 i%), 37 __set_name__ () (object 897 i%), 29
__irshift__ () (object 897 i%), 37 __setattr__ () (object 897 %), 28
__isub__ () (object 297 %), 37 __setitem__ () (object 897 %), 35
__iter__ () (object 497 i%), 36 _ slots_ ,114
__itruediv__ () (object 497 i%), 37 _ spec_ ,53
__ixor__ () (object 897 i%), 37 __str__ () (object W97 i%), 26
__kwdefaults__ (function attribute), 20 __sub__ () (object 97 i%), 36
__le__ () (object 7 i%), 26 __subclasscheck__ () (class 897 i%), 34
__len__ () (mapping object method), 27 __traceback___ (exception attribute), 82
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__truediv__ () (object #57 i%), 36 traceback, 23, 82, 90
__trunc__ () (object g7 i%), 38 tuple, 19, 66, 67, 75
__xor___ () (object 497 i%), 36 user—defined function, 20, 68,92
{ '} (curly brackets) user—defined method, 20
dictionary expression, 62 ZIE
in formatted string literal,ll PYTHONHASHSEED, 27
set expression, 6l EHT
| (vertical bar) % (percent), 70
EET, 71 & (ampersand), 70
| = * (asterisk), 70
augmented assignment, 79 ** 69
~ (tilde) / (slash), 70
BHT, 69 //,70
18] 4 < (less), 71
AssertionError, 80 <<, 70
AttributeError, 66 <=,71
GeneratorExit, 64, 65 =71
ImportError, 84 ==71
NameError, 60 > (greater), 71
StopAsyncIteration, 65 >=,71
StopIteration, 64, 82 >> 70
TypeError, 69 @ (at), 70
ValueError, 70 ~ (caret), 70
ZeroDivisionError, 70 | (vertical bar), 71
K s ~ (tilde), 69
asynchronous—generator, 65 and, 73
Boolean, 18 in, 73
built-in function, 21, 68 is, 73
built-in method, 21, 68 is not,73
callable, 20, 67 not, 73
class, 22, 68,93 not in,73
class instance, 22, 68 or, 73
complex, 19 B 42 7
dictionary, 20, 22,27, 62, 66, 79 as, 84, 89, 91
Ellipsis, I8 async, 95
floating point, 18 await, 68,95
frame, 23 elif, 88
frozenset, 19 else, 83, 8890
function, 20, 21, 68,92 except, 89
generator, 23, 62, 63 finally, 81, 83, 89, 90
immutable, 19 from, 63, 84
immutable sequence, 19 in, 88
instance, 22, 68 yield, 63
integer, 18 A R
list, 19, 61, 66, 67,79 assert, 80
mapping, 20, 22, 66, 79 async def, 94
method, 20, 21, 68 async for, 95
module, 21, 66 async with, 95
mutable, 19, 78, 79 break, 83, 88, 90
mutable sequence, 19 class, 93
None, 18, 77 continue, 83, 88, 90
NotImplemented, I8 def, 92
numeric, 18, 22 del, 25, 81
sequence, 19, 22, 66, 67, 73, 79, 88 for, 83, 88
set, 19, 61 global, 81, 86
set type, 19 if, 88
slice, 35 import, 21, 84
string, 66, 67 nonlocal, 86

142 %3l



The Python Language Reference, (I 3.8.20

pass, 81
raise, 82
return, 81, 90
try, 23,89
while, 83, 88
with, 38, 91
yield, 82

A

abs

EFl#® =, 37

abstract base class —-- & &%, 105

aclose () (agen 47 i%), 65
addition, 70
and
bitwise, 70
BHF, 3
annotated
assignment, 80
annotation -- A7, 105
annotations
function, 93
anonymous
function, 74
argument
call semantics, 67
function, 20
function definition, 92
argument -- F#, 105
arithmetic
conversion, 59
operation,binary, 69
operation, unary, 69
array
K4, 19
as
except clause, 89
import statement, 84
with statement, 91
B4, 84, 89, 91
ASCII, 4,9
asend () (agen 8497 i%), 65
assert
PRk =X, 80
AssertionError
B4k, 80
assertions
debugging, 80
assignment
annotated, 80
attribute, 78
augmented, 79
class attribute, 22

class instance attribute, 22

slicing, 79
statement, 19, 78
subscription, 79
target list, 78

async
4T, 95
async def
PR =, 94
async for
in comprehensions, 60
Bk =, 95
async with
A K, 95
asynchronous context manager -- % 3
ET X &, 106
asynchronous generator
asynchronous iterator, 21
function, 21

asynchronous generator —— # ¥ 4 & £,
106
asynchronous generator iterator —- ®#

P A kB R A, 106
asynchronous iterable —-- F ¥ 7 # R Xt
%£,106
asynchronous iterator -- R ¥R E, 106
asynchronous—-generator

W, 65
athrow () (agen 497 i%), 65
atom, 59

attribute, 18
assignment, 78
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 81
generic special, 18
reference, 66
special, 18

attribute —-- EMH, 106

AttributeError
B4k, 66

augmented
assignment, 79

await
in comprehensions, 61
H8EF, 68,95

awaitable —— H &4, 106

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 106
binary
arithmetic operation, 69
bitwise operation, 70
binary file —— 34| UH, 106
binary literal, 13
binding

gL ]
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global name, 86
name, 43, 78, 84, 92, 93
bitwise
and, 70
operation,binary, 70
operation, unary, 69
or, 71
xor, 70
blank line,7
block, 43
code, 43
BNF, 4, 59
Boolean
operation, 73
HitF, 18
break
Ik X, 83, 88, 90
built-in
method, 21
built-in function
call, 68
M, 21, 68
built-in method
call, 68
W, 21, 68
builtins
K4, 97
byte, 19
bytearray, 19
bytecode, 22
bytecode -- F¥#, 106
bytes, 19
Bz & K, 26
bytes literal,9
bytes—like object —-—- FHF AL, 106

C

c, 10
language, 18, 21,71
call, 67
built-in function, 68
built-in method, 68
class instance, 68
class object, 22,68
function, 20, 68
instance, 34, 68
method, 68
procedure, 77
user—defined function, 68
callable
W1, 20, 67
callback -- [Eif, 106
C-contiguous, 107
chaining
comparisons, 71
exception, 82
character, 19, 66
chr

Bz, 19
class, 106

attribute, 22

attribute assignment, 22

body, 33

constructor, 25

definition, 81,93

instance, 22

name, 93

o, 22, 68, 93

PRi& K, 93
class instance

attribute, 22

attribute assignment, 22

call, 68

M, 22, 68
class object

call, 22,68
class variable —— %% &, 106
clause, 87
clear () (frame 097 %), 23
close () (coroutine 37 i%), 40
close () (generator 497 i%), 64
co_argcount (code object attribute), 22
co_cellvars (code object attribute), 22
co_code (code object attribute), 22
co_consts (code object attribute), 22
co_filename (code object attribute), 22
co_firstlineno (code object attribute), 22
co_flags (code object attribute), 22
co_freevars (code object attribute), 22
co_kwonlyargcount (code object attribute), 22
co_1lnotab (code object attribute), 22
co_name (code object attribute), 22
co_names (code object attribute), 22
co_nlocals (code object attribute), 22
co_posonlyargcount (code object attribute), 22
co_stacksize (code object attribute), 22
co_varnames (code object attribute), 22
code

block, 43
code object, 22
coercion -- BEH| KA A 107
comma, 60

trailing, 75
command line, 97
comment, 6
comparison, 71
comparisons, 26

chaining, 71

compile
[Elz & =, 86

complex
number, 19
[Elz & R, 38
1 #, 19

complex literal, 13
complex number -- £ #, 107
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compound
statement, 87
comprehensions, 60
dictionary, 62
list, 61
set, 61
Conditional
expression, 73
conditional
expression, 74
constant, 9
constructor
class, 25
container, 17,22
context manager, 38

context manager -- T X&H%E, 107
context variable -- FTXZ &, 107
contiguous —-- #4107
continue

R 2, 83, 88, 90
conversion

arithmetic, 59
string, 26,77
coroutine, 39, 63
function, 21
coroutine -- {#E, 107
coroutine function -- A& E %, 107
CPython, 107

D

dangling

else, 87
data, 17

type, 18

type, immutable, 60
datum, 62
dbm.gnu

HEA, 20
dbm.ndbm

H A, 20
debugging

assertions, 80
decimal literal, 13
decorator -- E4M#, 107
DEDENT token, 7, 87
def

PRt K, 92
default

parameter value, 92
definition

class, 81,93

function, 81,92
del

MR R, 25, 81
deletion

attribute, 81

target, 81

target list, 81

delimiters, 14

descriptor —-- #HR &, 107
destructor, 25, 78
dictionary

comprehensions, 62

display, 62

M, 20, 22, 27, 62, 66, 79
dictionary -—- ?ﬁ% 107
dictionary comprehension —- FHIESRK,

107

dictionary view -- FHAE, 108
display

dictionary, 62

list, 61

set, 61

division, 70
divmod
Bz & R, 36, 37
docstring, 93
docstring —- XHFESE, 108

documentation string, 23
duck-typing -- #F %A, 108

E

e
in numeric literal, 13
EAFP, 108
elif
W4T, 88
Ellipsis
Y tF, 18
else
conditional expression, 74
dangling, 87
B4, 83, 8890
empty
list, 61
tuple, 19, 60

encoding declarations (source file), 6
environment, 44
error handling, 45
errors, 45
escape sequence, 10
eval
[Flz & =, 86, 98
evaluation
order, 75
exc_info (in module sys), 23
except
M T, 89
exception, 45, 82
chaining, 82
handler, 23
raising, 82
exception handler,45
exclusive
or, 70
exec

gL ]
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Bz & =X, 86
execution
frame, 43, 93
restricted, 44
stack, 23
execution model, 43
expression, 59
Conditional, 73
conditional, 74
generator, 62
lambda, 74, 93

list, 75,77

statement, 77

yield, 63
expression -- Fi =, 108
extension

module, 18
extension module —-- ¥ EEH, 108

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —— f-Fff &, 108
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 —-- XHx%,108
file-like object —-- XH&R T4, 108
finalizer, 25
finally

B8, 81, 83, 89, 90
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- #H#H &, 108
float

Bz & =, 38
floating point

number, 18

HitF, 18
floating point literal, 13
floor division -- 1 FEER %, 108
for

in comprehensions, 60

format () (built-in function)
__str__ () (object method), 26
formatted string literal, 1l
Fortran contiguous, 107
frame
execution, 43, 93
i, 23
free
variable, 43
from
import statement, 43, 84
B, 63,84
yield from expression, 63
frozenset
i, 19
fstring, 11
f-string, 11
function
annotations, 93
anonymous, 74
argument, 20
call, 20, 68
call,user—-defined, 68
definition, 81,92
generator, 63, 82
name, 92
user—defined, 20
Wk, 20, 21, 68, 92
function -- %, 108
function annotation -- E#AriE, 108
future
statement, 85

G

garbage collection, 17
garbage collection -- 3% [E ik, 109
generator, 109

expression, 62

function, 21, 63, 82

iterator, 21, 82

W, 23, 62, 63
generator —— 4 k£, 109
generator expression, 109
generator expression -- 4 i B % &k R,

109

generator iterator —— A4 K E%RE, 109
GeneratorExit

B4, 64, 65
generic

special attribute, 18
generic function -- & F#, 109
GIL, 109
global

name binding, 86

namespace, 20

PRk =, 83, 88 R, 81, 86

form global interpreter lock —-- & & @ % &
lambda, 74 41, 109
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grammar, 4
grouping, 7

Fl

handle an exception,45
handler

exception, 23
hash

Bz & =, 27
hash character, 6
hash-based pyc —— ®EFW%N&HH pyc, 109
hashable, 62
hashable -- W%, 109
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
Bz#R, 17
identifier, 8, 60
identity
test, 73
identity of an object, 17
IDLE, 109
if
conditional expression, 74
in comprehensions, 60
PRt =, 88
imaginary literal, 13
immutable
data type, 60
object, 60, 62
1, 19
immutable -- A H L%, 109
immutable object, 17
immutable sequence
1, 19
immutable types
subclassing, 25
import
hooks, 50
Bk R, 21, 84
import hooks, 50
import machinery, 47
import path —-- B AE4Z, 110
importer ——- &A%, 110
ImportError
B4, 84
importing —- &A, 110
in
EHF,73
B4t 88

inclusive

or, 71
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W97 %), 24
inheritance, 93
input, 98
instance

call, 34,68

class, 22

W, 22, 68
int

Bz =, 38
integer, 19

representation, 18

Ytk 18
integer literal, 13
interactive -- X &, 110
interactive mode, 97
internal type,?22
interpolated string literal, 1l
interpreted —- #EA, 110
interpreter, 97

interpreter shutdown -- @E&HXH, 110

inversion, 69
invocation, 20
io
AL, 22
is
EHF,T3
is not
EHEF, T3
item
sequence, 66
string, 66
item selection, 19
iterable
unpacking, 75
iterable -- H#ERM4£, 110
iterator —-- #RAE, 110

J

in numeric literal, 14
Java

language, 18

K

key, 62
key function -- #®E %, 110
key/datum pair, 62

keyword, 9
keyword argument —- X#F 5%, 110
L
lambda, 110
expression, 74, 93
form, 74

gL ]
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language
c,18,21,71
Java, 18
last_traceback (in module sys), 23
LBYL, 110
leading whitespace, 7
len
Bz & X, 19, 20, 35
lexical analysis,5
lexical definitions,4
line continuation,6
line Jjoining, 5,6
line structure,5
list, 111
assignment, target, 78
comprehensions, 61
deletion target, 81
display, 61
empty, 61
expression, 75,77
target, 78, 88
1, 19, 61, 66, 67, 79
list comprehension -- F|Xk#HEER, 111
literal, 9,60
loader, 49
loader —-— fn##, 111
logical line,5
loop
over mutable sequence, 89
statement, 83, 88
loop control
target, 83

M
magic

method, 111
magic method —- JEARF &%, 111
makefile () (socket method), 22
mangling

name, 60
mapping

1, 20, 22, 66, 79
mapping —-- B, 111
matrix multiplication, 70
membership

test, 73
meta

hooks, 50
meta hooks, 50
meta path finder -- TLEAZZEH A, 111
metaclass, 32
metaclass -- Jji2&, 111
metaclass hint, 32

method
built-in, 21
call, 68

magic, 111
special, 114

user—defined, 20
M, 20, 21, 68
method —-- ¥, 111
method resolution order -- ¥ & f# # i
7,111
minus, 69
module, 111
extension, 18
importing, 84
namespace, 22
W, 21, 66
module spec,49
module spec —— FIFHA, 111
modulo, 70
MRO, 111
multiplication, 70
mutable
M, 19,78, 79
mutable —- T x4, 111
mutable object, 17
mutable sequence
loop over, 89

1, 19
N

name, 8, 43, 60
binding, 43, 78, 84, 92, 93
binding, global, 86
class, 93
function, 92
mangling, 60
rebinding, 78
unbinding, 81

named tuple -- E 4G4, 111

NameError
Bl4b, 60

NameError (built-in exception), 44

names
private, 60

namespace, 43
global, 20
module, 22
package, 48

namespace -- w4 % [H, 112

namespace package —— & X4, 112

negation, 69

nested scope —— #hEEHH, 112

new-style class -- #Fa.%, 112

NEWLINE token,5, 87

None
Wi, 18,77

nonlocal
Rt =, 86

not
EHEF, T3

not in
EHF,T3

notation, 4
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NotImplemented
Hith, 18
null
operation, 81
number, 13
complex, 19
floating point, 18
numeric
W, 18, 22

numeric literal, 13

O

object, 17
code, 22
immutable, 60, 62
object —- Xt£,112

object.__slots__ (El#% %), 30

octal literal, 13
open
Bz & R, 22
operation
binary arithmetic, 69
binary bitwise, 70
Boolean, 73
null, 81
power, 69
shifting, 70
unary arithmetic, 69
unary bitwise, 69
operator
— (minus), 69, 70
+ (plus), 69, 70
overloading, 24
precedence, 75
ternary, 74
operators, 14
or
bitwise, 71
exclusive, 70
inclusive, 71
EHT,73
ord
[Ez & =X, 19
order
evaluation, 75
output, 77
standard, 77
overloading
operator, 24

F)

package, 48
namespace, 48
portion, 48
regular, 48

parameter
call semantics, 67
function definition, 92

value, default, 92
parameter —- H%, 112
parenthesized form, 60
parser, 5
pass
B R, 81
path
hooks, 50
path based finder,55
path based finder —- # T B & #h & & &,
113
path entry —-- BE#&AH,112
path entry finder —— BHEANBTEHE, 112
path entry hook -- EFEANBT#T, 113
path hooks, 50
path-like object -- BFExt£, 113
PEP, 113
physical line,5,6, 10

plus, 69
popen () (in module os), 22
portion
package, 48
portion —-— #4113
positional argument -- fL& % ¥, 113
pow
Bz & =, 36, 37
power
operation, 69
precedence
operator, 75
primary, 66
print
Bz & =X, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 60
procedure
call, 77
program, 97
provisional API -- #¥ % API, 113
provisional package —-- #EA, 113

Python 3000, 113
Python Enhancement Proposals
PEP 1,113
PEP 8,71
PEP 236, 86
PEP 238,108
PEP 252,29
PEP 255,63
PEP 278,115
PEP 302,47,58,108, 111
PEP 308,74
PEP 318,94
PEP 328,58
PEP 338,58
PEP 342,63
PEP 343,38,92,107
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PEP 362,106,112 reference count —-- 3| &%, 114
PEP 366,53,58 reference counting, 17
PEP 380,63 regular
PEP 395,58 package, 48
PEP 411,113 regular package —— ¥ # 4,114
PEP 414,10 relative
PEP 420,47,48,54,58,108, 112,113 import, 85
PEP 443,109 repr
PEP 448,62, 68,75 Bz &=, 77
PEP 451, 58, 108 repr () (built-in function)
PEP 484, 34, 80,93, 105, 108, 115 __repr___ () (object method), 26
PEP 492,40, 63,96, 106, 107 representation
PEP 498,13, 108 integer, 18
PEP 519,113 reserved word, 9
PEP 525,63, 106 restricted
PEP 526, 80,93, 105, 115 execution, 44
PEP 530, 61 return
PEP 560, 32,34 IR =, 81, 90
PEP 562,29 round
PEP 563, 85,93 [z & =, 38
PEP 570,93
PEP 572, 62,74 S
PEP 3104, 86 scope, 43, 44
PEP 3107,93 send () (coroutine 4497 %), 40
PEP 3115, 33,94 send () (generator 447 i%), 64
PEP 3116, 115 sequence, 114
PEP 3119,34 item, 66
PEP 3120,5 Y, 19, 22, 66, 67, 73, 79, 88
PEP 3129,94 set
PEP 3131,8 comprehensions, 61
PEP 3132,79 display, 61
PEP 3135,33 1, 19, 61
PEP 3147,53 set comprehension -- £4# A, 114
PEP 3155, 113 set type
PYTHONHASHSEED, 27 it 19
Pythonic, 113 shifting
PYTHONPATH, 55 operation, 70
simple
Q statement, 77
qualified name -- [R=Z 4, 113 single dispatch —-- B4k, 114
singleton
R tuple, 19
! slice, 67
raw string literal, 10 E# @ =, 24
r" %ﬁ:, 35
raw string literal, 10 slice —- 1 k,114
raise slicing, 19, 67
PR3k =, 82 assignment, 79
raise an exception,45 source character set,6
raising space, 7
exception, 82 special
range attribute, 18
Bz %=, 89 attribute, generic, 18
raw string, 10 method, 114
rebinding special method -- 4%k ¥k, 114
name, 78 stack
reference execution, 23
attribute, 66 trace, 23
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standard
output, 77
Standard C, 10
standard input, 97
start (slice object attribute), 24, 67
statement
assignment, 19, 78
assignment, annotated, 80
assignment, augmented, 79
compound, 87
expression, 77
future, 85
loop, 83, 88
simple, 77
statement —- &4, 114
statement grouping, 7
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 67
stop (slice object attribute), 24, 67

T

tab, 7
target, 78

deletion, 81

list, 78,88

list assignment, 78

list,deletion, 81

loop control, 83
tb_ frame (traceback attribute), 23
tb_lasti (traceback attribute), 23
tb_1lineno (traceback attribute), 23
tb_next (traceback attribute), 24
termination model, 45
ternary

operator, 74
test

identity, 73

membership, 73
text encoding -- X AHEKR, 114
text file —-- XA, 114
throw () (coroutine &7 i%), 40
throw () (generator 857 i%), 64

StopAsyncIteration token, 5
B4k, 65 trace
StopIteration stack, 23
Bl 4h, 64,82 traceback
string #1823, 82, 90
__format__ () (object method), 26 trailing
__str__ () (object method), 26 comma, 75
conversion, 26,77 triple-quoted string -- = §| & F # &,
formatted literal, 1l 114
immutable sequences, 19 triple-quoted string, 10
interpolated literal, 1l True, 18
item, 66 try
414, 66, 67 A =, 23, 89
string literal,9 tuple
subclassing empty, 19, 60
immutable types, 25 singleton, 19
subscription, 19, 20, 66 M, 19, 66, 67,75
assignment, 79 type, 18,114
subtraction, 70 data, 18
suite, 87 hierarchy, 18
syntax, 4 immutable data, 60
sys El# &K, 17,32
AL, 90,97 type alias —- XAE {4, 115
sys.exc_info, 23 type hint -- XA E#, 115
sys.last_traceback,23 type of an object, 17
sys.meta_path, 50 TypeError
sys.modules, 49 41, 69
sys.path, 55 types, internal,?22
sys.path_hooks, 55
sys.path_importer_cache, 55 U
sys.stderr, 22 a'
sys.stdin, 22 string literal,9
sys.stdout, 22 a"
SystemExit (built-in exception), 45 string literal,9
unary
arithmetic operation, 69
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bitwise operation, 69
unbinding
name, 81
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10
universal newlines —- /4T, 115
UNIX, 97
unpacking
dictionary, 62
in function calls, 68
iterable, 75
unreachable object, 17
unrecognized escape sequence, |1
user—-defined
function, 20
function call, 68
method, 20
user-defined function
11, 20, 68, 92

user—-defined method

1, 20
Vv

value
default parameter, 92
value of an object, 17
ValueError
B4k, 70
values
writing, 77
variable
free, 43
variable annotation -- ZTEARE, 115
[z & X
abs, 37
bytes, 26
chr, 19
compile, 86
complex, 38
divmod, 36, 37
eval, 86, 98
exec, 86
float, 38
hash, 27
id, 17
int, 38
len, 19, 20, 35
open, 22
ord, 19
pow, 36, 37
print, 26
range, 89
repr, 77
round, 38
slice,24
type, 17,32
4,112

virtual environment -- E#IFIE, 115
virtual machine -— EH#AH, 115

W

while
R R, 83, 88
M4
__main__,44,97
array, 19
builtins, 97
dbm. gnu, 20
dbm . ndbm, 20
io, 22
sys, 90, 97
Windows, 97
with
MR R, 38, 91
writing
values, 77

X

xXor
bitwise, 70

yield
examples, 64
expression, 63

Wgty, 63
PRk R, 82

Z

Zen of Python -- Python z##,115
ZeroDivisionError
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