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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

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

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

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

1.1 HithseZ)

SR 7 Python SEBLZEA ZAGH i) 2 YW, HH AT — S8 A S BN R s IR 1 7 SR il SR |

iE

R4 B S B A

CPython X 2 P RSP0y Python SEHL, DA CIBESHE . HifiE =Ml o 7e B 5e R .

Jython L Java if5 & 4 ) Python S8 ICSCBUAT LAy Java RETI—MEAE R, ST DA R
5 Java RKPE ST . 48 T AR 245 B AT Jython 3.

Python for NET 15055 L% i 7 CPython SZ#, {H2JE T .NET $L45 I J 9 HLAT A5 | ANET 2%
BRI 2 Brian Lloyd. A T AREFIF AT Python for NET 3T,

IronPython J;—/>.NET [] Python 553}, 5 Python.NET AI[r] ;57T & 24 A IL 584 Python 553, If
HFf Python fURD B 4150 NET R2 /748 . BRI e 24 9] 4 Jython ) Jim Hugunin., £H T fi#
PR T 18] TronPython [ 3

PyPy 5¢4:(iff] Python ifi & 44511 Python 38l & 52 M HM S IREA IR G, Bl AnAEkkat
BRI OIT 458552 , MO0 19 F AR — Rl eIy (I SR 88 (18 2 ) Python 511)),
B T AR ST AR T AR T PyPy T I
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DAL SESE AR AT REAE RELE T -5 IS5 SO TR G 225, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR TS0, PABHRE VR IEAE B A XS B MR L AR AR 2 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"

%—4T#R name ;& 1lc_letter ZJGHREANHEA 1c_letter MITFKIZ. 1l lc_letter NZ{ERH
A ra' B 'z FRF. (CEBR EAEARSCRY PR 2R BRIk 2 SCIRERNEE B A K. )

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 .

TEVATEE AP (BRG], EBOME TP YE: t =4 )05 0 R A 735 P IR R e E (7))
DX TEJFE ] A A T B ASCIL P4 . FARTR S (<. . . >) R A A2 X T B S5 i AR IE S fid
BT DAKE A B SR P P A7 R

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

4 Chapter 1. i



CHAPTER 2

RS

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

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

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

2.1.1 BT

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

2.1.2 Y817

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

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



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

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

2.1.4 xS F=EA

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

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

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

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

If an encoding is declared, the encoding name must be recognized by Python (see standard-encodings). The encoding
is used for all lexical analysis, including string literals, comments and identifiers.

2.1.5 RABHET

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

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # Looks like a valid date
return 1

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

2.1.6 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

month_names = ['Januari', 'Februari', 'Maart', # These are the
'April', 'Mei', 'Juni', # Dutch names
'Juli', 'Augustus', 'September', # for the months
'Oktober', 'November', 'December'] # of the year

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

6 Chapter 2. a5 47
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21.7 AT

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

2.1.8 4gi#

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

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

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

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

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

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

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

NHIH) Python AT 4E R Bl AR IERS, HETRA

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]

r =[]
for i in range(len(l)):

s = 1[:1] + 1[4i+1:]

p = perm(s)

for x in p:

r.append (1[i:1+1] + x)

return r
ORI T Z PGt
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[4i+1:]
p = perm(l[:i] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append (1[i:1+1] + x)
return r # error: inconsistent dedent

(S2bs b, fEMTas T LARAIET =AM 00 ARG — MR AE T R B — return r BIHETCIA
VUFE MR AR BRI A IR S )
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2.1.9 EHFENZEEFH

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

_\_\}\
=

\

2.2 HipRAF

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

2.3 FRIRFHIXEF

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

£ Python 2.x —#f, £ ASCILJEREI (U+0001..U+007F), HARAFPFFFAFH: KANEFERA F 2. FXI
& _ . B0 &9, (HRBEART k.

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

PRIRAF I B R, HX KNG .

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

<all characters in id_start, plus characters in the categories Mn,

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

xid_continue
_Fi& Unicode &3R5 ) 35 3L
¢ Lu- KB
TRV NEEC:
o Lt BE KRG
o Lm - BT
. Lo- FifbF
o NI- R
* Mn - JE=HARA
o Me- TR
* Nd - 3T
o Pe- BHRR
« Oter_ID_Siart - 1 PropList.ixt 5 LMY AT, T2 m e
* Other_ID_Confinue - |7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

Unicode 4.1 W fr G W] A I bR H 4 F 451736 Wtk HTML SC {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. a5 47

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


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

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

FEFRIRFFE (BT KT ) HARIRS L. XEEN MR DA RILFRIL, AR &g

_* from module import * i, RS A. ZHAXMRESRT, B EAT _ H Tt — ORI
HILER AR IRARATAE builtins B E, AT RN, _ SARRS X, Wiks e
X, FEWimport i 4] .

R _ W TEREBRSOR I gettext B,

_*_ RGEXWARR, B EARY dunder” o X SEH FR AR JOL S (R EIE) L. B
A RGUE SRR RINEIR TR LA 7k 75 i & 7R A5 . Python ARRARAS Hidef i SUH 2 BER AR
RIS T, EATAREMN __x_ AFRISORIE, AT RSB E SRR %

_* RIFAZFR. JE S, WRAFRA—FMRAEAES, 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" | "bxr" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes RES "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'

24. FHEE 9
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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>

BB VI A N AR, stringprefix Mibytesprefix 5HMFHEZ HAARHAEH
Ffo RFAFR M AEFEIE S PRSP BA gita Iy, BOA UTE-8; 1EULLR 25 7= 77

In plain English: Both types of literals can be enclosed in matching single quotes (') or double quotes ("). They can
also be enclosed in matching groups of three single or double quotes (these are generally referred to as triple-quoted
strings). The backslash (\) character is used to give special meaning to otherwise ordinary characters like n, which
means ‘newline’ when escaped (\n). It can also be used to escape characters that otherwise have a special meaning,
such as newline, backslash itself, or the quote character. See escape sequences below for examples.

TR EZMAS o 8B RN R bytes BB, NREA str YLl FER A
W E ASCILF7F s P ER T 4T 128 I, W% R

FRAEBAFATERE A OIS o B8R, BN R FAEE, FURTAFRE RAHL SRR A, R
PATHE AR PIIE, JRARTAFHAREL SC ' \UY Rl "\u' . 5 Python 2.x [ 5l unicode 7 fi fEHAE A ,
Python 3.x MIEL A "ur' A)¥E.

3.3 B DIAE: Bl e TR et B, 2 thrt MY LA .

3.3 BriRUfE: 3CHF unicode “FIEI{E (u'value') R, M4k Python 2.x Al 3.x FATAURS PRI 4EH T
fE. £ PEP 414,

HIZON " £ 80 F PRI AR XF A 8 RIS X TR S F @i, £ W o A, EARS
ok ut AL, BB, ATRAGE RS AT R, RN RE G AR T A
ZHSFME T AR R U HATAIG 1S (FFERE), B TIEME &R, TRILFIEn, K2k
X=AEIT. (5157 R EAFEEN TR, T ', taTbh )

WARPRHE "o B0 R HIS, PP MR PR E S, FSUF S LAKAL C ARIER BN AT AR AT
%% SO HITE -

X FF5 =X &iE
\newline | ZWRFHL5HATHT

W\ FEHL (V)

\ Hal5 (1)

X 5= (1)

\a ASCII 1% (BEL)

\b ASCILEHFF (BS)

\f ASCII #7145 (FF)

\n ASCIH #4775 (LF)

\r ASCII 1% %F (CR)

\t ASCIL /K-l %4F (TAB)

\v ASCII 3 fF5F (VT)

\ooo J\FEHIEL 000 FAF (1,3)
\xhh TN hh A (2.3)

TP IR R SO 51

] BX &iE
\N{name} Unicode (g% H 4 5 name 74 | (D)
\uxxxx 16 {7 7S HE R oo AL FA4F ®)
\Uxxxxxxxx | 32 i 16 FEHIE xooooox BA I F4F | (6)

VERE:
(1) 5 CHRfE—L, BRRE A/ GHERAT

10 Chapter 2. a5 47
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(2) 5 CHUERT, WA /SRR .

Q) F7 ®FmEN, TNIEREON SR SO AR BB AR T FA T mET,
UG SO DARH W AfEL A6 Unicode 747

(4) 76 3.3 RS A T4 1308

(5) ALZHR 4 At 7Nt ERD .

(6) F/RT7E Unicode 247, WhZiR 8 /7St il £t .

5 CHRERT, TR BIREE SOFIITE AT SRR IR B, B, 4 b 23 RARG R A4, (P, XAy
KA e SOUPPIRE, BRSNS PP R ) R, ETWERFHEN, TR T mHE
LR SO 9 Jg T JCIE e SUF 1)

1E 3.6 MUE B Toik iR B ¥4 il & DeprecationWarning. [ Python & 47HURE
BCMf R SyntaxWarning, AL Nk SyntaxError,

BEAE st I e R, 515 tn] DAL SO, R RCRAT 2 R B tR AR B il oo\ e S g
FAFAR A B AR BTG5 o\ " MR R A BRI (IR REDA
TEARARHLEER) . LHSE, RAEF @A TR EA R s 2 (B 25 LRRE19). B2
B RIS T T E P RPN TAT, R R ST

242 FFRFEESH

PAZS AT B 2 AR AR AT B R ML, RTINS 1 SARvE, ST & F e, (AL, "hello™
'world' ST "helloworld". BLINREATEZIML, BIMIIFRFATH NS MBAT, BTN
NG T e sl P R R U

re.compile (" [A-Za—-z_]"
"[A-Za-z0-9_]*"
)

# letter or underscore
# letter, digit or underscore

V2R
e

243 AFHRFEE
3.6 B IfE.

, WEINREAE VAR HE S, FEGFEm SC. TEBATI, A PR RIE A I+ 12 54F . i0%
, FIHEAFH TR R [E A5 5 A% (AR G P AR A =5 5 A5, #aF
TR A S 25 R PR A

X FH ¢ F EENAR fstring RARET £ B F T BISA TR T XA A S B R
BIRA {3 prgEmealste HA P A e (e - i i, AP A S e i T AEss A7 SR A kK

BRI ERC I T, B, SEERE TR TR, 5OV SRR . e,

AR PRI AT

f_string
replacement_field
f_expression

conversion
format_spec
literal_char

(literal_char | "{{" | "}}" | replacement_field)™*

u{n f_expression ["="J [n!n

("," conditional_expression
| yield expression
"S" | "r" ‘ "all

conversion]
(conditional_expression | "*"

or_expr)

I

nowxn or_expr) *

(literal_char | NULL | replacement_field)™*

<any code point except "{",

"}"

or NULL>

[":" format_spec]

[","]

BAEFES {0 30" ) WO BRAESR S, SRS/ P AT R P IMEAL B . FRAERERR S  { ARil

LA Python FIKATF KM B 7 Br. ERBEMETS =", AHRE)E, [FAmRHEREEA 0k &

HZE

>R

R ORTHIR) . BERADES " ARC R B, BT DMERS ' RISl ifs . BB

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

24. FHEE

11
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PAETERS ' 1 hEi .

R PR FHEET, RS R 55 18 B Python FiksUEA—#E, (HWA —LORH AL
We ARV FIAR; 1ambda ARMEZR A = 00 B HFE S bR Bk A&t
(B, =515F5Ed), EAREEHEHR; ERFHFRFmAESREN, HANEELART, HEA
FeR AR

AE 3.7 MUHE R Python 3.7 DA, PSRSEEAG ML, AN AVHER R PR FE{EFE SR P i await Fik
KEWEFasyne for FAMHES A,

FRXBGES =" 0, B NAERERAASCR, = L SRIEEER . Hh AT AR E Rk e
W9 O A, o= AR SR REAR R, = BOAT AR repr O o i TN, B
WA str (), BRAEREIA THETE e

3.8 BCRE: S5 ="

faE THH T, RBARMEME RS e, Fg1tb. AT s A str () FisRIE R,
"1r' J{H repr (), '!'a' FHM ascii ().

M EERAAE AL format () MRS MU IHAFIE ARGRX BRI AT RN format_ () itk A
WAL IART, WA AP AR RS, PR SR PR I R A E

TUZAR AL AT A AL S SR P B B 7 Bei T DA & A SRR 7 Boil AW AF, (HOR T
A ERZHERN BT B HRIFRIES 9 str. format O JFAMHABHIEFHF.

RAAC PR FIE AT CADEE (B — BT BONREYR 7 B 2P IHI{E
AR I E R FI T -

>>> 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" '

SEM TR FIERNTRE—FE, Br B P AR SN2 P A A I E R 5 i 5

f"abc {al["

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

WA FGR A PAREA RHL, W 245
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f'"newline: {ord('\n') }" # raises SyntaxError

SO SRR SCROEL, WG i A2

>>> 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, [ r A i EMR R, ST R PLHIA A str. format () .

244 YEFEE

BT HEA =R B I A AR (S SO i B A
TR, BEFIEATIERS; %k, -1 S0 —Jusfar - MimE 1 &M,

245 BERS@E{E
OB T ST

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

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

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

nonzerodigit = mar,LL"on

digit = "o"..."o"

bindigit = "o" | o"ain

octdigit = "om...mm

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

BT ME R BB IR, BE—ECRE) S WA AT

HERMERS, SZMFHES I NRIZ. TULHRERN T 04807, I ES . PRIZTERTZ

], tAlfE 0x SFRHOHITTE

%%“,%P%T 0 PASE, +RERIECF I KA RFAE . DA% Python 3.0 i 2 il 6 1 4 C A/ \2E il 5T
R

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JCE L BLEL SCRAE T I{E A, TR 41805
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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> B A 10 R R B, 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 JOE R BLE SCHRHE T HI(ES, N RIZ 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 AR L, Xkt s 2 E 3
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R

PATR ASCI “F4F AT Python. FEF A5 7 I (HETERESMI AT, 1 ELHA A -

’ $ ?

2.6. DR 15
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R R

31 MR, EHS5ARE

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

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

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

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

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

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

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

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

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

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

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

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

3.2 IRERBEREH

PATF 2 Python WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,

ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E

AP A A o A R AR Y

PATRHR A BB RA h L 5 R Rk B S R Bedg . X L@ MR A B AR S Dy AR E R A . B

IR E AER A T BE ST

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

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

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

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

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

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

The string representations of the numeric classes, computed by ___repr_ () and __str__ (), have the
following properties:

s ENTRARIET I, SPEA eGSR, Ko ERA R EINR .
o TR SAERTBERYNGOL TR 10 HEH]
* TR, BR/NIORHTT REAFER A Z 2 0h, A SR,
« KREME, BR/MUUETTREFENRANZZ, HASPER.
o BTG IHE SR N UER 2R
Python [X /) BEAUH . 3 i ZUECRIS 4
numbers . Integral BLISHfRITREFHBBEEGHIR (EFHIEEHR KD .
RETBOT A0 73 N PR
R (int) MM RFORALRA/NMIRCT, D RT T HNAE (BRI . AR
%ﬁ%éﬁ*%w\:‘#ﬁ%ﬂ%ﬁ, TR A 2 AMERR , BRI AT (L ) e A AR M 2
Ai/R% (bool) IIKI G FK/RPHR(H False il True. {83 False Ml True [HAYHAXT SR IEME "
MRS R o AR RAUZ R TR, WA R(EAES P G AT 73 BIZEABL T2 fE O
L, BISMEBL R A TERA N FATHR I 2 BB 0] P A "False" B "True".
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RERUBR IR H 2R I 008 B AR S M R 1 SR Pt di o 7 BB ARE

numbers.Real (float) XG5 RIRHLAFIIOE BETF A, Hir 2 i BUE G Bl A A #E
B2 W FIRIZ ML ZEAE (DA K C 5 Java SEF), Python AN 7RG RER S8 SRR & EE
AL 2 T AL BRES AT AL, (X AT A 78 Python A I X652 14 4 SHe 1 A A3t
ANJETE, DB B R AL A PR SRR % S AR S T

numbers .Complex (complex) IZEXTH5 PA—XFHLERI ARG FEIF M ECR FREHUE. B XIF A
BRI BT R R AR R — R B z SRR At @ 2z . real fl z. imag
AR

A WG FR AR BB E N R M ABRE P54, WERE Llen O WERE-—ANPII & HECE .
YNGR E R n i, REIECEEF0, 1, .on-1. FH) a FEH i vl a 1] BEFf

PRSI A a i3] WHERGISN kTASH, i<=k<j. BEFREAN, FFIRT AR
MRS B FRET 5. BP ARG R R 0 TG

A LFINE SRR S = A step” IESHY” PRYIA™ ali:3:k] @ a PRIISH x WA &H,

x =1+ n*k,n>=0Hi<=x<j,
JF 8 AT AR AT AR PR i DA 43

AAEFEE] AN ] 2Ly SR R — BRI A BE P . (AR R AL S X A A5, H
R R AT SR T PARCZR Y s B, AR AR G BT LS | B R AR AN BEAE Y )

PATR R TR AT 2SR 42

TR FAFE 2 H Unicode A A(E A H 751 . JEFEITE U+0000 - U+10FFFF Z NIWTA
T EES A fE 45 H i ] . Python 45 char 5% i B BF 45 e R AR MDA 375N
— KPR L GRS . NERE ord () WAL B A R R AN
FlIfE 0 — LOFFFF Z NHJEEBIEL; chr () Al EEATE 0 - 10FFFF Z NAJFETIEL
B RN 1 RN FF R4, str.encode () R PAMH 48 5E M SUAR GRS st r 5%
Wl bytes, T bytes.decode () WA PASZEL S a1 f#15 .

el — A Tc TR H T PAR TR Python X4, A& WA A 4 H By edl i 540 R &
KM . RA A HB e C i) wHil e £k R e —AE S0 1 (—A4
Fk XA HARGEAIE I edl, BB S B R E R A sd) . — A el —
N2 R 2SI [ 55

TN RN EAT AR .. Hh R EE R 8 T, PAUETER 0<=x<
256 (AR EZR . FATEREEE (BIh brabe ') FINER bytes () Mk nl 4 H k41
B S . FATRIMRE A PAE decode () VRIS TR

ﬁ%?ﬂiﬁ%%ﬂﬁﬁ@@ﬁ%ﬂﬁ&ﬁoTﬁﬁﬂﬁﬁ&ﬂ%%#ﬁﬁﬁm&%%ﬂ%@%ﬁ
e

FI B PIRR P A 0] 22 Fy 47 6 23

B FIFEA 4 H 0] AR AT Python X4, S i I 5 45 S545EH HiZ 50 fei 24~k
Ha. GERAIERKEEN 0 80 1 AFI2ICTR (AR )

FVEA FAEEHN S E TR AR . PTG N E Y bytearray () MEEREAIE. BT
& TS (R 2 AN AT S A ), 8 LA T 1 B 4L B 9 4 RNl BB 5 AN T 22 1Y)
bytes X% —%.

YR array 46 T AEIMNA AR P IR BRG], collections FHLULEANIL,
AR WX R TR AEE BN RH M ILF EARNES. R EMIANREEE Tk R
gl HREEATATH0EA, WA AN E RS len () REIESGHIIZEHE £ WH AL 2P g
G, RS EZ I, PARIETRE . I ZERINRES AR E .
XA IO TR A A A8 B0 5 7 S SR R o 3 R B0 2R A6 1 3 P B EL R G S
PN ECFARSE (Fan 2 0 1. 0), WIFE-—&EAF Hgga s Hd—1,
H miA wifh AR S A2
A WG TR AES . BT ESNEN set () WrEgsaE, I HAE 2 5 Al v
PFHEE, Bl add () .

3.2. FERBEREN 19
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HEEA WG FR AT ARG . BN N ER frozenset () MiEZRA)E . BT frozenset

K5 RNAIAE Hhashable, &0 AR FAE S — MEA TR BHZ T HLAGHE
Wedgh R R F R R RIEGITRIIX R LS. BT alk] ATEBE a PEFERTI N k

B4 H; XATATEZSAR R, WAl IR de 1 TEAIR H AR, NE RS len () AR [H—4

WL FF ) 45 H 8

H 7 A —F P AR i 2 1

T LIS R IR LR REME AR IA RN AT VE N E A H A 157
RO P LB AT AR A Sl S T AERT S g B T A B, R TR A S S B
o B R A A L AR — 20k . VRS Bl 2 B 1F 3 BN LU REHE I A SR 4
FHE (B 1 A L. 0) WEABY R RR S| F—AFH%H
TSR AT, 33X 5 W B DA E A TS N i o A - P AR FE A . B AN
BN 2 PR Y, {HR R [ A B P o A 2 S N B oK R A &R B3 LR A
.
FUHMCURTAS s EATAES (... FRYESRAIE (BT R 2R .
P A dbm. ndbm Al dbm. gnu #4L T EAMOBLE 2R ARSI, collections fibts 2N
It
1E 3.7 WU PR £ Python 3.6 iU Bl 8RS AR B AT . #£ CPython 3.6 H 4 AT £ i 4
B, AEXAE 2 I 2 VR A — A S B0 T R R VR S A .

PR HRY SRR AT AR T sR B 3 (B R NTY):

H e SR F P E SRR B0 5 nT i PR BIUE SORBIEE (B0 5 42 SL /N o B R0UE FH S R B HF

—NBEINFE, HPEERKE NS RERNE LHESHFE .

TR R

R ES BX

__doc__ ZREU SR AR, AR None; Al 7248k, | W5

__name__ GRS D]

_ _qualname_ Z R B qualified name, 5
3.3 B Yie.

__module_ ZRET B A PR, %A WA None, n]5

__defaults__ HEAEIAMENSEBOASEEAH R o, W | 75
A BIAMENH None.

_ _code_ PN ) R BRI AU 42 QIS

__globals__ RAFHOZ R 2 RS R 5 | - BT JE By | Hok
ARt 44 A3 (6] o

__dict__ fir 44 25 I SR R R M w5

__closure__ None (A0 EZ R AT I B0 E M ociyedl. A% | Hik
cell_contents EMHATER LT .

__annotations__ | WESEMRENFH., FHREESSEY, WFEREE | W5
WK "return',

__kwdefaults__ | AEKEFSHEIAMENFIL i

KRS HRAWritable” fJE M AR B 22
BRI AR SRR ORI B B R A, BN mT AR e 4 R M I e et . B IR RLAY J
PERVSARE RSB IR R . 2 & S AT RIS A P LR B . KRR T ARG o
AN ERHE M
LK G AA cell_contents J&ME. X AT HUTARKH A KB E A ITHIHE,
A KRR HIE SRV BME BT AACHACES X G 30 2R SO BRI i . ce 1l 82U
A PAE types BT

JeBilJiik SPIEMTEGE . FETBIRAEAT RTINS G GBI 7 SR %0 -
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TR BN __self NRSIBINE ARG, _ func_ HEREONG: __doc_ AITYEN
MRS (5 _ func_ . doc_ YEMAMAED; __name_ HHVELAFR (5 __func__._ _name_
EHAMERED: __module_ AU ENTEEBIEIZFR, A NA None.

J7 Y SRR (AR F 2 BRSO G AT T R R

F 5 OT IR TR — B TR PR 08 (BT Rl % 2K — 20, AR %A
P e BRSO Rl ST A 4

2t i AT BIPREL > i P SR Bt G iy 5 AR NS BT iR ey, FESLBIRS 4L
__self  JEPEBICAIRIHBI, HRFETIENR . ST ETIAN __func_ JEME KM
BREON 42

2l i IS BRI — AT IEX R Ty KN — AL BIR G, LHIXRE __self
JEMAZIA L, o func_ JEMENSEIT RN W T Z BB A .

WA YERT SRR FH I, S5RGBT Z R (__func_), HRFREHI (__self )
BASHBN LWL, B, M4 c2—MEET £0 B W, 1 x & c il—5Efl,
WA <. £(1) ERTRA Cc.£(x, 1),

M AN ER G BNTE A N EXN R, R __self_ T S Schr b
RHEARG, WKL <. £(1) @& . £(1) AERTIHM £, 1), Ho £ XMW
B2 R AL

T 7 A BRI BN 52 ) SE B N S B A B e R IR SR BB BUE e s A A . TESRSEREBUR
—FE AL Ty R B IR A 48— DA AR T H A Z AN AR R . IR B X R A A
AT H e CREG HAth V8 X5 (CAKFTA A8 652 FER RN R & % A AF
oo A —NFFE AT SRS BT P R BN S WlE o 48 58 71
XRERYAE S X S R BRI B A & K.

MRS — N vield 5] (Wyield i% 4 BY) B ERBE T ERARE—1 £ & 8 &4
AR ) bR B R IRE, B R ] — AN T DABRAT BB B g AR g 4 T R R B AR
iterator.__next_ () HEHSSEXNRE—HzTHIEMH vield iBAEML T —
MER I BIXNREISTrecurn A EPITEIR B, $5]% Stoplteration 73
FH HIXANEAC EEH 2 35 R R ESE S TR R .

PpRErRE fEfasync der Fe R RREEU iR WAz S SXAERY el ECTE Rt R T B 2k
[l —A~coroutine %% . BRI fEt Erawvait TR A asyne with fMlasyne for igA]. HE
]2 WrAEaT 2 —17.

Seb RS R il asyne def g SO E vield IBRIR BB TR N 515 £ & &
Heo R R BAERA IR SR o] — B AR 5, R [ fEasyne for ifA) IR
AT R
Calling the asynchronous iterator’s aiterator.___anext__ method will return an awaitable which
when awaited will execute until it provides a value using the yield expression. When the function
executes an empty return statement or falls off the end, a StopAsyncIteration exception is
raised and the asynchronous iterator will have reached the end of the set of values to be yielded.

WELFREL N E KB RIEN T C BB SNIESRE . NE R BI T4 len () M math.sin()
(math j&— RN BRI . P E RSB ECR AL H C REeE . Feikim Kt
__doc__ Je B SO A AT ER, WISRECA M None; __name_ @RI AAFR; __self
BEN None (BW T —4H); _module_ ZRANTIEHIRINAFK, WREA NN None.

WL % TIISE PR e E BN 3 —FE, R T e A C B3 2450 f
KBNS H. WETER T2 alist .append (), i alist —PFNFX 5. fEL
IR BRI HIEE I __self_ &N alist RTINS .

3k Classes are callable. These objects normally act as factories for new instances of themselves, but varia-

tions are possible for class types that override ___new__ (). The arguments of the call are passed to
__new__ () and, in the typical case, to ___init__ () to initialize the new instance.

Rzl Instances of arbitrary classes can be made callable by defininga __call_ () method in their class.

B 2 Python RS EAH L FMIC, HF N A% B8, Himport A AEMA, siEE T
importlib.import_module () MINER __import__ () SFRECLEFMH . BT EA hT
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JEES AT ) . JBES |
BEAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

JRPERE & B a4 S ), Bl m.x = 1 &[T m._dict__["x"] = 1,

Wi X (W5) @ name  AMRIRAYZFR; _doc_ MARHLA) SCRYFAFEE, WSR A W
A None; __annotations__ (A[i%) H—MEEL 472 T, B R ERBAR AT REUR;
_ file  JEREHOW I RBUNE SR SRS, MR E MR EH A SCFR . SRR f ]
el rile  JEVME, G40 C it 2 B aSAemse 2 MRS A0 X F M — AL s S a9~
AR R U 12 JE M 2 S S SO AR 4

PRk L E M _ dict_ HPAFHT R FEI RIS a4 25 ]

CPython implementation detail: [T CPython i PSR SAYBE , RTHR BT A IS B gt
FERPOGE, HER TGS SIT I AR, W] 52§ T SRR HOR S AL
L.

AR B E Lk Fh I — o i 2808 SORBIEE (B 0% 2 3L —7). A LA — 5 il
X RSB SE fi 44 A3 H] . RJEET I 2B N TE I T B Ak, Bl cLx 2L C.
_dict_ ["x"] (R WAAAE L5 T RIR A St A E (B P 7 0 . MR H P RIS E
PEATRIY, ARSI AR XA C3 TR T, RIREAAAE B0 T2 AR 4h
I RIA 2 Sk gl Bk AR 22 ) — D LRI S M BB AR FFIEW AT . A 5% Python ] C3 MRO 4%
TAEFRELA 2.3 U SCRY https://www.python.org/download/releases/2.3/mro/.

B ARBIET N IBREEA T ©) K74 —DRIFEXGT, BN —A __self  /IA
CHYSEBITTIEN R o BHL7 A — D ETEX RN, BRI LIRS T X R BRI R
MER) __dict__ Frid& WA LMIMRBUBIER AL 2HSF Sl & —5,

RIFPERE SRR 7L, (BRSO 74l
X Z AP (W _E30) LA A — RSB (R 30

FRREM: __name_ ARIIAFR __module_ HZEFTTEBIMAFR, __dict_ NHEEHELKMHS
2RI bases_ AMIEIEISMICHL, FIHAERIH R A BT HES ), __doc_ R
H SRR, WIERE A WA None; __annotations_ (A[#E) A—MUE T S472 7, &
SEFE SR PIA T IR B

Rzl A class instance is created by calling a class object (see above). A class instance has a namespace imple-
mented as a dictionary which is the first place in which attribute references are searched. When an attribute
is not found there, and the instance’s class has an attribute by that name, the search continues with the class
attributes. If a class attribute is found that is a user-defined function object, it is transformed into an instance
method object whose ___self__ attribute is the instance. Static method and class method objects are also
transformed; see above under ”Classes”. See section 5% ],4#% £ %5 for another way in which attributes of a

class retrieved via its instances may differ from the objects actually stored in the class’s __dict__. If no
class attribute is found, and the object’s class has a ___getattr__ () method, that is called to satisfy the
lookup.

Attribute assignments and deletions update the instance’s dictionary, never a class’s dictionary. If the class has
a__setattr__ () or__delattr__ () method, this is called instead of updating the instance dictionary
directly.

WPRZET B AA FLRFIR A BRI Tk, T ADWREOARC Y FPNsiT . 2 W5 okor ik 248 —T5.
FsREME: __dict_ CAHJEMET L _ class_ SHSEBIXTMAYE.

/O X4 (8B SCEM ) file object Fon—AFTIH SO . A 2P T 2UnT R BIEESC TS open ()
NEEE, PAK os.popen (), os. fdopen () Fll socket X511 makefile () J¥E GR A GEfd FH 3
SEg AR T B (A ) At bR B )

sys.stdin, sys.stdout Ml sys.stderr KHIIRM AN T EREAPRIERA . i i MIEE DR AY
MR BN ASCARBIITIF, NIAREG 1o. Text ToBase IR IFE AL .

PRSI LA oy AR AR P R A SR B th B R 20 T o BTG S ST RE B R SR R4S I AS 114 B T
A, AWR SRR WAL —FF 4.
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R G AU RN ik A F 5 49 i IAAT Python fURS, SiFRbytecode, ARG bR RO 5 1Y)
DBITE T o BIOR S A0 350 R A b 52 (R IR ) i X5 T, miAURS W A5 B
N3G T HBAS A AT BB A R G (RN BT Es T I 5 Y
). SERECHRAM, UBMRANZ, WA EI ARG O~ ige BEE 2 A .

PRk L@ M co_name 45 T H$(44: co_argcount N E S8 B HGE (RFEER
P S BRI A BRIME R 250 co_posonlyargeount SR B S E0 B (B35
HEINEM S %0, co_kwonlyargcount AR X H#FSHWE R (EIEw A BIAMEN S
#0; co_nlocals AR U H 1) R A B EUE (BH55%0; co_varnames A—PMHEEJH
A B 44 BRI TCAL (B804 HEE B BT, co_cellvars H— /MO ¥ 2w a] i
SR ERAE B A PRI LA co_freevars A— NI H AR LRI ITH; co_code Hy—4
TR 5 O co_consts h—AN &2 35 1 B 4d 1 =7 T 1 70 2
co_names A— A S 7RG BIF 8 H 1) 4 FRIG AL co_filename A 4 5 48 15 BT #E A9
A co_firstlineno AREEITHIITS: co_Llnotab H—NFERFH, Higms T M
T RS B BT S BT R S WARR S TR D) co_stacksize NERAGHE K/,
co_flags N—EEL, Hh iy T ARRERS BT 2 AV .

PAREWHF co_flags MBRGNIE L MR EEH H *arqument s VR ZAT BRI
FESE, W ox04 g WARMREHH **keywords VAR ZAE BN XE TS
B, W ox08 (@i E: WREEE M EMAY, W 0x20 (igikE.

KRR (from _ future_ import division) Wflif] co_flags FHIAREN K
SRR AT 5 B i3 2 15 e PR e G SR e 0 126 e P AR SR B v R U 15 02000
A7 FE B HL ) Python ffAS Hr I A 0x10 F1 0x1000 firs

co_flags HRIABAIHOR A R TR A
QERARIIRT R FR— %L, co_consts HRYEH—TURF 2 BREUV SRS FATER , a5 @ SO
°K None,

WX R WO RFIRPATI. BT BE L BRI b (W30, ey E N i sk gL .

Rk L@t £ _back MHT—HEARWT G510 E) , (252 AWK None; £_code
SR semi r AT AR X S £_locals W T AERAMA B 7, £_globals WA T2
HafHA R, £_builtins FIFERNE (BA) 475 f_lasti HHFEMIES X 2REXT5
H AR — 5] .
i £_code &5 k—4 Hi1EEME object .__getattr__, MfiFS% obj Fl "f_code",
YRR BJEME: f_trace, WERAN None, WZFEAASIATHA B] V8 H -2 35140 ek Bl (A
WD . EH AR T A A FF - X T PAEA S £_trace_lines i False
HEEH .
AP SEIL T Ak il /F £_trace_opcodes BN True K AVFHEAEIS R FMF. HER
AN ER B PR AT | A S B B R B R T, X T BE e SECRE MR AT
f_lineno MMM FEITTS - FEX HE A — IR EERE N TPk EL 138 247 (U T IR 2
B . Pl T A B A f_lineno SEEL-—A> Jump g4 (RIEE T —1E5).
WX 52 S RF—AN T
frame.clear ()
W YR BRZ R () A A AR S5 [ . 1 ELAn SRz i T— R RaR, A alEe
SPETER . XA B TR S Wi S GRS | (AN 243 0k — > S 5 AR B A 2
JE D .
WRIZ WY B IEE AT 25| & RuntimeError,
3.4 B Tge.
IR SR [T 5 Rm — D R AR IR B % . Y 5 KA S B e — A i %, ]
HEH T types.TracebackType ‘B HLAZE
TR E@ R IR 4, YA AR TR IR, STEA I 2 24 7 =]
W2 BRI S o MFEA A, AR B . (S Wy &5 —T5,
) ERERN sys.exc_info () FrREIFICAHAREE =01, PARIHHFRER __traceback__
JEEBERE
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YREFF A SO F R AIRA, AREREE Sy (A RIFAIRE ) BAFRUESS R W REER AL T 22
HE, BWRAERN sys. last_traceback XfHFFEM.

Sob - S AR A [T X 5, U] E [ T S ) ) e ke e E L R B % to_next JR MR AL
SEREI AR IR I o

PRk H L@ M tb_frame $8H S HZHAIINATIG tb_lineno 4 &4 B FIHERIAT S
tb_lasti i HARIES . RS KA T A TCELH except )80 finally A1)t ry 15
A, TR S T A TS R R 8 2 AT RE S AR WO G P A TS AN ]

Ui M tb_frame £ 5| & — 4 # it F A object. _getattr__, 77 =% obj H

"tb_frame",

FRIRR AT B th_next SWRIREZH I T — 2% GEAEREFHHIW), WREA T 2%

°H None,
TE 3.7 JROE P B XS S B AT AGE A Python RS 2 AU SE B4k, BUA SE6I1F) tb_next @1k
CINVS &

VI %4 Slice objects are used to represent slices for __getitem__ () methods. They are also created
by the built-in s1ice () function.

Rk i@ start RS stop B step KA, KHANEBEN S None,, X 44

JE R AL EIA,

YR

slice.indices (self, length)
BT iR — RS RL length T SRAEYI R LAY I B length $8 K FER 2% H 751 ih
YR B 055 B Al fi iAo R [l o0 = AN BB R Je s 13X 8500y 5k 40 A 1Y)
start Fl stop 55 DA step HAAA . 5|5 B2 BOBCA 42 B 5 TE D) AR — By O =X
AbFE,

WG FS T AT SRR T — Rk e bSO IR R SR BON R E I A R e BES
T7EX G AR R AT R0y ke, S R OR B P VARG . RIS FR
—NE T ERGE, SLFRR BTG RE RPN S, EASHE P, BTN S
H S AR AR, e iR g3 AR 2 vl W . ST ¥ &l &
staticmethod () MG RAIHE,

RIGERR KT BN G RE ST R X HA R 25, Sakeas S B 852 B FRBLZ N 4 1Y
He O EX G SRR E T AT EAE 30 P SO 3™ — ik . 8 nt
LA N ER classmethod () M3 KA,

3.3 HHRIGEBR

A class can implement certain operations that are invoked by special syntax (such as arithmetic operations or sub-
scripting and slicing) by defining methods with special names. This is Python’s approach to operator overloading,
allowing classes to define their own behavior with respect to language operators. For instance, if a class defines a
methodnamed ___getitem _ (), and x is an instance of this class, then x [ 1] is roughly equivalent to t ype (x) .
__getitem__ (x, 1i). Except where mentioned, attempts to execute an operation raise an exception when no
appropriate method is defined (typically AttributeError or TypeError).

Setting a special method to None indicates that the corresponding operation is not available. For example, if a class
sets___iter__ () toNone, the class is not iterable, so calling iter () on its instances will raise a TypeError
(without falling back to __getitem__ ()).?

TESE PSR AR Py BT A2 0T, AR B2 Y — A AR UL S B X A U0 G SR i I 24 2 A = L
BN, $RBCAN TRV T 3B 5 RS B, (EAR ) A TRk 2 . GXAME I —A>
SEAGJ W3C B SRS AR B 1) NodeList $:1H, )

2The _hash__ (), _iter () ,__reversed__ (),and __contains__ () methods have special handling for this; others will
still raise a TypeError, but may do so by relying on the behavior that None is not callable.

24 Chapter 3. #iEHEHRY



The Python Language Reference, k&% 3.9.12

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).

WA S 2 T S E RSB super () .__new__(cls[, ...1), #HZEN_ new ()
TR — N2 LB, AR IS R TR TS O B Y S PR LR [

If __new__ () is invoked during object construction and it returns an instance of cls, then the new instance’
s___init__ () method will be invoked like __init__ (self[, ...]1),where self is the new instance
and the remaining arguments are the same as were passed to the object constructor.

WR__new_ () RiRE—A> cls BSEHT, WEFFEBIR__inic () JFREASBITT.

_new__ () B HBFE R LA AR RA R T2 (10 int, str 5 tuple) 5E Hil L1 RE . B
SHE H E LT P B DAE S i 2 T

object.__init___ (self[, ] )
TESEH Gl new_ () A2 G, BREVARAEZBREA . ESEEEBA I EREEAN
SR —DEEWBEE_ init () ¥R, WHRRAENMIURMLAE  inic () ik, st
o s S FH B DA AR S 0 B 23 i B i R0 aR 4k flAN: super () .__init_ ([largs...]).

kXt 4 &2 H__new () Fl__init_ () PhVEM & E WM (H_new () 8] &, If
M init_ () &), BroA_inic () &AM X AE /& None, 75 0| &7 s 17 W 5] &
TypeError,

object.__del__ (self)
TESE BB R . IR AR A LA s Tl gy (OR3E Y ). WER—DHEERA  del () J5
W, WEHFTIRA AR WA __del () Jrk, b5 e sCH IR I & DARR PR S5 09 B30 70 1 IE A
E1

_del () JFEVTRA (HAHERY) i G — Mz se B o | TR HER A . X4 £
Ao _del () BESACTEARIR GRS PR BRI 2 th BRSSP E R 4T CPython
LA —K.

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

Hffg: del x FFAERMM x.__del () — BIESHF x MGIHTHEOR—, REHENLSTE 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.

S U
gc FEHAY SOk .

el MTA__del () FERRPDIRLEAHE , EHIATINR) K A 1) 58 Rl 20, Bk
HFTEI— 453 sys.stderr, FFIHL:
o del () WTEARRABEIATEEN, R AEELENA . WHR__del ()
TR 2B s HA P ZE R, ATRES K AERES, BIUNZRIEC WA IIT _ del ()
T A T B A i
o del () A]DAYEBRERR A BEAT. I, BHREMNSEAEE (A& AR
H) WTEEC R None ., Python 2R Je MRS Hi 4 FRUABAAS R RIZHT K10 42
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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 “HH” FRARIIR. WERATRE, XM R NARL
f) Python ik, REM A RERAAGHFERENX S (REFIELHIREE) . WRXAEE, WM
R <. . .some useful description...> JFLHE. REMELI R —DNFIENTE,
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) PARNEREL format () Fl print () M LAEM—DXIGE “HRERA" didk
KR FAFERFOR . RIEHELIUA—A TR R .

Wk Sobject. _repr () MIARRSET _str () FHATHRE-—AFH R Python Fik
A AT DAGE B0 3 B A il e 5 S

WEEM object g HEAEB A TAMobject . __repr (),

object.__bytes__ (self)

i id bytes P AR IR — RGP ATH R . XV IZIR 4> bytes X4,

object.__format__ (self, format_spec)

Wif format () WEKEL. PR, B XLF M4 S Fma R str. format () HETHA
DA L — X R A8 FRFHRRIR . format_spec S50 A0 5 BT T A% 2R WA A 1) 45 57
format_spec ZHUNRIL R M I formatr_ () WZRBIPLER), Aid K2 HE s ks b 4t
BHAWERR, SO ARSI T

2% formatspec | fRAREAS AL TEVA R HiA .

IR PME AR — A FARFER XA .

TE 34 HE L object A B[ _format__ Jy ¥k QAR B2 AAEMTIE R F4F, 29l k—4

TypeError,

JE 3.7 R object . format_ (x, '') BIEZFT str(x) MAFZ format (str(x),
T ) o

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object.__ne__ (self, other)
object.__gt__ (

___(self, other)
)

object.__ge__ (self, other

PALIXEEWAR R B BT k. BB S S AR N KRR x<y T x.__1t_ (y).
x<=y il x.__le_ (y). x==y i x._eq__(y). x!=y Pl x._ne__(y). x>y i/ x.
_gt__(y). x>=y Tl x._ge__(v).

WSS E M SECTR A M EE, & T E v RE SR [ B X4 Not Implemented. $ 15
B, LR 2R H] False B True. AidSEks ik 267y yA ] LR EMEREAE, banii iz
TR B TR EAE (FIanfER 1f BA)W &), Python %R MME I bool () AW E S
REI 2R

TEERIA LT, object AL is REM__eq (), I 45 N B B IR [
NotImplemented: True if x is y else NotImplemented., XfT_ ne (), BRIASZE
o eq () IFXMEEREUR, BIEGH N Not Implemented., HRHEEAF B4 HAb a2 %
RN BN, (x<y or x==y) NEHAEWE x<=y. ZHRIGPMREHE A 3048 H T

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

WER__hash__ () WRIRXBIE, THRQIENT SR FE CHUBGE I ] 7 R i hashable %5
IR B A — LT

26
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XEFEIFEAFESERA (ELEDSHA LR ZBREALDSEERER)
Mg 1t () M_gt__ () HRAXNFWRE, __le () F_ge () BRI H WG
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)
Called by built-in function hash () and for operations on members of hashed collections including set,
frozenset, and dict. The __hash__ () method should return an integer. The only required property
is that objects which compare equal have the same hash value; it is advised to mix together the hash values of
the components of the object that also play a part in comparison of objects by packing them into a tuple and
hashing the tuple. Example:

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

M hash () 2N DXWGHEXW__hash__ () FiERBMEHEB A Py_ssize_t BRI,
WHF X 64 (kN 8 ST, X 32 (kN 4 FAT. WR—DXLRI__hash__ () WHHEANHE
NR/NHIAE B EEAT L BRAE, TR PR A T T SR TR . MBI X — s B R B SR

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

MPE—-DMREAEN _eq () FHE, WAWANZE X __hash__ () B/E WREE XL
T__eq () HEAHEN__hash__ (), WHSLFIGE AR HETERFERT, WME—LE
MY RS RIESLINT __eq () ¥, WIRRAZSEEL hash_ (), PR ATIG A B2 A SE B 200K
I A R AN TTAS Y (QERAT R A E R A A, BT HRE A ) .

P EXEIINE R __eq () fl__hash__ () K BAEMNSEMNE (ASBRN) K
WEAMEE, HH x.__hash () LRE—MEUEAHGR x == v FINEKRE x is v H
hash (x) == hash(y).

“ARWRERT  eq () HRAENL _hash_ () WKH  hash () BHIEA None,
M—ANKW)__hash__ () J7{EHR None B, %ML HIRFAE— R F 22 R B IG A (L) T A
g% TypeError, HSfEKN isinstance (obj, collections.abc.Hashable) W87 IET
SRR S NTIN PO

MR —DNEHT _eq () WEFTEMRERALEW _hash () L, W70 o 3=
__hash_ = <ParentClass>._ _hash__ kB H4EHMRE: .
WR—DRAER g () WRFEERMGA SR, WHZAERE X P _hash__ =

None, —MHTENXT__hash__ () PNERX#T| &k TypeError B &9 isinstance (obj,
collections.abc.Hashable) & iRMIH B TG 7R 4,

HWfE: FEBOARTOUT . st Al bytes XIRI__hash__ () HE MM MARHAMBEILE ik
BEIRENTHE— D §l Python BERE P S fRFFAE, (HEATMEAEERIZ4TH) Python [A] 2 AN AT .
This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that ex-

ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A H 2P AR A A UK . Python tAMAPRIERX NP A 2L Gl #EXE 32 (171 64
P R A .

% W, PYTHONHASHSEED.

15 3.3 JUCHEHC BRIA S e A FERLAL o

object._ _bool__ (self)
R L 3 DA S B ARG I DA K N B ) bool () #4E; WiZiRIEl False Bf True. WIFAE LI
Tk, WSERIHIH__1en () HAEHREIEBERIAT R ZEE I E . G — 2R E
X den_ () WAREN __bool () WA SEIMBEIENE.
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3.3.2 BE LB
FIPASE SCRAr koK B SO REBBIEDT (x.name B6EHT . MRS ) A9 RAAE S

object.__getattr__ (self, name)
LERINB VI F 5] & AttributeError MR #IHH (RTRE2WA__getattribute_ ()
B B T name ANJg— LG @D self MR XRZM P HEMEMT A T AttributeError; ¥
FEXF name FEMEJEIERM__gec_ () W5I& T AttributeError), HHEN MR E ($FW) &

PE(EEEE S| & —1> AttributeError F%.

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_ () BMPEH 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),

TR BT VAT e R 5 VA B PA) e R ] Y AR 45 SR 5 0 T 2 4R IR DT YR AT T i
Py 1o SURSE IR B2 S ARE R R e

5| & —A~ HitE} object .__getattr__, FHrZS4 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—ADLBENM:, BN ZHMFAKELRIIE, Bl object.

_ _setattr_ (self, name, value),

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

object.__delattr___ (self, name)
RWTF__setattr () HHAEM AMERTTAEMR(E. HOTRVIZE del obj . name X T4
AR A I

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

object.__dir__ (self)
WOTE LA AR dic O BRI A REMELAC—A 8. dir () SRR 7515
R BRI R HHE R o

B3 IR R 510

FRRZFR __getattr_ Ml __dir_ iSA[HEHR B & SOWBIEEME TN . BIZH __getattr_
PRERN M2 — 25, HAHh— N NS, IFRENTEZSRENE| K —14 AttributeError. I
WA EFEHKR object . _getattribute_ () RIERHIEFHRBIFEANJEME, W _getattr_ £
TR dict_ Wk, KRIEFIRFSE K4 AttributeError. WIRIKE], BoPABHES A
IR [l 25 5RAE

_dir_ PRV ENIRSZATI SR, I HaR ] FORBE R nl P A AR TAFER RS . MR AN ARAT
e, FFREB— MR RITAE dir O K.

RN E [ 2 BT (R E R RS ), nTDAKHER R A _ class_ JEIERE
H—A~ types.ModuleType IJF. Hill:
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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

TR SRR __getattr MIRERRN __class__ Rl @ iEA iy &k -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

TE 3.5 HUOE: __class_ fREMMCATT S,
3.7 B Yige: __getattr_ fl __dir_ BB
S U

PEP 562 - itk _ getattr__ il _ dir__ A THEIRY _ getattr_ 1 dir_ REL

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__ WRRHEE R B R I
object.__get___ (self, instance, owner=None)
T M DRBUIT A & 6 JE v (gD B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A H IS instance 524 RV B EPERI LG, WAIE T owner 17 ) JE& 14 W 3% [1]
None,
W7 VAR 24 3R B A B B B2 5] & AttributeError {4,
PEP 252 §50H__get__ () A —2ASEIW A RIXT4 . Python H B P A RS S Hp AR
K E s AR, FRUess =y T H W RRERWA R 241, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set__ (self, instance, value)
W M7 V5 DA instance $5 58 W JIT A 35 2500 SO JE 24 A8 value .
WY, WN__sec_ () B _delete_ () &RHlRAER B . W21 S M A
#E B 4K 35
object.__delete__ (self, instance)

A D5 TR AR instance $5 % R A 35 210 S Bl S A -

object.__set_name__ (self, owner, name)

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

HEfif: _set_name_ () HEAMN type Wi a3 —H 0 BRI A, PIAERAS 28 ik ]
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 B fE.
JEME __objclass__ 2 inspect BEHUBEONHEE MR E UIEMER (IEFB EIRIEA BT 315
RIBHERZATI N ) . T AR AIXTGORUL, B ARSI sk e — e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ 5CHLT C HHYARYEE I kB B LB YE) -

A ECiE AR 2R

In general, a descriptor is an object attribute with “binding behavior”, one whose attribute access has been overridden
by methods in the descriptor protocol: __get_ (), __set__ (),and __delete__ (). If any of those methods
are defined for an object, it is said to be a descriptor.

JEEVT ) BRAIATT M — DX R B A AR, B SR B . B, a.x BAERIFSM a.
_dict__ ['x'] JFlf, ARG type(a) .__dict_ ['x'], BEFRMKKER type (a) B EFHE,
ANEFETE,

B2, WRARBIRELR E ST MRS T IARIXTSR , W Python ] fE S FEGERIAA 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

FR g 2R TR SR — N 0E a. x. SENAE UK a 1hiE:

LAV SR A PR A 3 DL R O =22 P RS BB R R — MR8 ¥ x . __get__(a) .

LBIGRE R ER]—DIIREB, a.x AT type (a) ._dict__['x'].__get_ (a,
type(a)).

R QR EH DK, Ax XTI A.__dict__['x']._get__(None, A).

Yk aE If a is an instance of super, then the binding super (B, obj) .m() searches obj.__class__.
__mro___ for the base class A immediately following B and then invokes the descriptor with the call: A.
_dict__['m'].__get___ (obj, obj.__class__).

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are defined.
A descriptor can define any combination of __get__ (), set_ () and __delete (). If it does not
define ___get__ (), then accessing the attribute will return the descriptor object itself unless there is a value in
the object’s instance dictionary. If the descriptor defines ___set__ () and/or __delete__ (), itis a data de-
scriptor; if it defines neither, it is a non-data descriptor. Normally, data descriptors define both ___get__ () and
__set__ (), while non-data descriptors have just the __get__ () method. Data descriptors with ___get___ ()
and ___set__ () (and/or __delete__ ()) defined always override a redefinition in an instance dictionary. In
contrast, non-data descriptors can be overridden by instances.

Python methods (including those decorated with @staticmethod and @classmethod) are implemented as
non-data descriptors. Accordingly, instances can redefine and override methods. This allows individual instances to
acquire behaviors that differ from other instances of the same class.

property () BRBURA ARSI . IS B BE E B MR T

__slots__

__slots__ allow us to explicitly declare data members (like properties) and deny the creation of __dict__ and
__weakref__ (unless explicitly declared in __slots__ or available in a parent.)

The space saved over using ___dict___ can be significant. Attribute lookup speed can be significantly improved as
well.

object.__slots__
This class variable can be assigned a string, iterable, or sequence of strings with variable names used by in-
stances. __slots__ reserves space for the declared variables and prevents the automatic creationof __dict_
and __weakref__ for each instance.
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{Ef __slots__ B EEIN

¢ When inheriting from a class without __slots__, the __dict__ and __weakref__ attribute of the instances
will always be accessible.

e Withouta___dict___ variable, instances cannot be assigned new variables not listed in the __slots___ definition.
Attempts to assign to an unlisted variable name raises AttributeError. If dynamic assighment of new
variables is desired, then add '__dict__ ' to the sequence of strings in the __slots__ declaration.

e Without a __ weakref__ variable for each instance, classes defining __slots__ do not support weak
references to its instances. If weak reference support is needed, then add '___weakref__ ' to the
sequence of strings in the __slots__ declaration.

e _ slots__ are implemented at the class level by creating descriptors for each variable name. As a result, class
attributes cannot be used to set default values for instance variables defined by __slots__; otherwise, the class
attribute would overwrite the descriptor assignment.

e The action of a __slots__ declaration is not limited to the class where it is defined. __slots__ declared in parents
are available in child classes. However, child subclasses will get a __dict___ and __weakref__ unless they
also define __slots__ (which should only contain names of any additional slots).

o QER—AIE SO ETERAFER A E S, )l B B SRS B B Rl 7 i) (BRARiE
i EH BN LRPCHHA AR ) o XS MRRF & B R E o RRFTRES TR 1k
BRI .

o AR _slos_ AEMFIREH “RAERKE” AEIAGIN int, bytes il tuple KIRESK,

¢ Any non-string iferable may be assigned to __slots__.

e If adictionary is used to assign __slots__, the dictionary keys will be used as the slot names. The val-
ues of the dictionary can be used to provide per-attribute docstrings that will be recognised by inspect .
getdoc () and displayed in the output of help ().

e __ class___ assignment works only if both classes have the same __slofs__.

e Multiple inheritance with multiple slotted parent classes can be used, but only one parent is allowed to have
attributes created by slots (the other bases must have empty slot layouts) - violations raise TypeError.

e If an iterator is used for __slots__ then a descriptor is created for each of the iterator’s values. However, the
__slots__ attribute will be an empty iterator.

3.3.3 BENKEIE

Whenever a class inherits from another class, __init_subclass__ () is called on the parent class. This way,
it is possible to write classes which change the behavior of subclasses. This is closely related to class decorators,
but where class decorators only affect the specific class they’re applied to, __init_subclass__ solely applies to
future subclasses of the class defining the method.

classmethod object.__init_subclass__ (cls)
MFTTERIRA T 2RI T S o ols REFR G728 AR E SCh— Sl LBl ik, 1t
TR R A R 2
A= HEMXBFSHRWLE LN _init_subclass__. H T 5 H M6
__init_subclass__ PYEHME, W URIETHFELMEIS XEFSHOHFHAWEEEZSE, fl:

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
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object.__init_subclass__ KIERASSBUT AHIAM, RAEEESEOR ARG K — 4R,

i JUISRR metaclass SR ERBILHNEFEE, HASPES __init_subclass__ K
B Lhriek (MAERARFER) Wl type (cls) i,

3.6 BRI HE.

pIvES

BIANEOLT, R MM type O RWER. BESEAHMASRINITT, K2 280590 ¢ 2
type (name, bases, namespace) H4EHE,

FA R A E AT A metaclass KREEFSE, BUHET AR — ML IS B FoR ik
11l ZERPAR/RBIH, MyClass fil MySubclass #B/& Meta f5:11:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZEE SN E LA HAh 3¢ 8 7 S ROR AR T TPl i 04 B A e B AT AL 8
M ATE SCRARATI KA DU R A B

* f##T MRO & H ;

o BEE M TS

o MERIEaN A 2SN

o PATEREAE

. BIEIERTSR.

fi#tt MRO %8B

WARAESEE P BN type WSEHI, MM __mro_entries_ J5iAXMfHIETEE, 24k3|
RIS, ERVASIRESTAMSEGATIR N . O IR AR 1 R TC A AR AL SR 1 o Je4inT
PASHZS, TR O T RUG EEERF 20

Z .
PEP 560 - X} typing #BLA1Z AU S R AZ 0 S FE

WEEHHITTH

SR AN SO 8 24 1) TSR AR DA AL
o WERECA K B B, WETH type () ;
s RGN RATCRME 7% type O WSEHI, WHSBEBAFTE;
« IR A type O BEBIVER EATCH, BUE CTES, M BIIRER T,

B RA R TR N BTG e ek (WRA) ARITE TS et (B type (cls) ) HiEHL.
BT IRA IO A PR X B TR — AT 2RB . WA — M ORI Az 4k 1, 28 SO
%mﬁ[#mtﬂ TypeError,
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EEXGaTE

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass has
a __prepare__ attribute, it is called as namespace = metaclass.__prepare__(name, bases,
**kwds) (where the additional keyword arguments, if any, come from the class definition). The __prepare_
method should be implemented as a classmethod. The namespace returned by __prepare___is passed in to
__new___, but when the final class object is created the namespace is copied into a new dict.

WRICREA __prepare_ JEME, W4 = ERFRIIAL A2 A P ML .
UL
PEP 3115 - Python 3000 *p[¥j5C8 5| A __prepare_ iy =S84+

TS ES

EKFESPL (T) exec(body, globals(), namespace) MIERBHAT. HiBIHM S exec ()
B & B DX ITE T 24 3808 SR AE T R BN TRES, TRVEVE IR AR R (IR 535 ) SRR A 451
HNERIE FI 38 43 55

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__F|H.

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

WRERF P EEMEEGIH T __class__ 8 super, XNEXFESMEE @UﬂTE’J super (
__class__ fIrglH, XEHamiFasirtl @ pSaas . XHHZESHIEAN super ( %E’dﬁﬁ
THIEAE TRl AE ok 2 SO 2, Tl F 1 004724 1 A %’éﬁzi%ﬁlﬂ%g?%ﬁééﬁﬁ& E‘J%*’I‘?ﬁ}
BORFR R -

CPython implementatlon detail: £ CPython 3.6 2 JGHIRAY, _ class_ BJGEVENRMGH4ES IET]EP
) __classcell  ZRHBMELHITTER. MR, BOAWIE FAERHE type. __new P, DAERE
IERfHRI iR i%2E ﬁﬂ%xl_jfiﬁi 1& Python 3.8 5| & RuntimeError,

Y BN ICE type SEALMRA XM type. _new_ WICERF, PARHSMY A E SCE A
BRI R Z S AT

* Y, type.__new__ RNERGAEMFIAENL T __set_name__ () FERRIAEE;
o BENOR, FrfXEE _ set_name_ Jy¥ERHE H BT LRGSR E F IR A% FIT R A0 44 AR IEA TR A |
o ), BAEHZARIE LMY I E B LR LM init _subclass_ () #T

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

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

S U
PEP 3135 - il -8 ikt __class_ PlEE|H

3.3. FHKFHIEBR 33


https://www.python.org/dev/peps/pep-3115
https://www.python.org/dev/peps/pep-3135

The Python Language Reference, k&% 3.9.12

TR

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

334 HEXSEHIRFREE

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

Frili, JCK abe.ABCMeta LI TIX LT AME AP B S (ABC) R “RERIAELZE” HmFIE
ey (fUFE A EZAL), fffHAMb ABC 2.

class.__instancecheck__ (self, instance)

IR instance AN class 1)—> (BE Ik E)4E) SEFINGR B HE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true Q15 subclass NN class (F)—A> (ELIEAEE:) TR EIEE. FE LTI,
M wE AL issubclass (subclass, class).

EEEX T ENERRETREE (003). BIIARIE NI ETEE 2 P e L. X 5T 5L
BIE R T YR B3R e — 300, AR LTS24 g 24 1E 22k
S

PEP 3119 - 5] AfhZ LR s ThediiiR, @i instancecheck_ () Ml__subclasscheck__ ()
il isinstance () fll issubclass () 174, MAMIIEERIZIHLE H T B 5 g 22
INZE (S0 abe BidR).

3.3.5 WHlZEISE

When using type annotations, it is often useful to parameterize a generic type using Python’s square-brackets notation.
For example, the annotation 1ist [int ] might be used to signify a 1ist in which all the elements are of type
int.

S
PEP 484 - Type Hints Introducing Python’s framework for type annotations
Generic Alias Types Documentation for objects representing parameterized generic classes

Generics, user-defined generics and typing.Generic Documentation on how to implement generic classes
that can be parameterized at runtime and understood by static type-checkers.

A class can generally only be parameterized if it defines the special class method __class_getitem__ ().

classmethod object.__class_getitem__ (cls, key)
i key ZHURE L ALR [ — DN FORZ LR LT N4

When defined on a class, __class_getitem__ () is automatically a class method. As such, there is no
need for it to be decorated with @classmethod when it is defined.
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The purpose of __class_getitem _

The purpose of ___class_getitem _ () isto allow runtime parameterization of standard-library generic classes
in order to more easily apply type hints to these classes.

To implement custom generic classes that can be parameterized at runtime and understood by static type-checkers,
users should either inherit from a standard library class that already implements __class_getitem (), or
inherit from typing.Generic, which has its own implementation of __class_getitem__ ().

Custom implementationsof ___class_getitem__ () onclasses defined outside of the standard library may not be
understood by third-party type-checkers such as mypy. Using __class_getitem__ () onany class for purposes
other than type hinting is discouraged.

__class_getitem__ versus __getitem _

Usually, the subscription of an object using square brackets will call the _ getitem () instance method
defined on the object’s class. However, if the object being subscribed is itself a class, the class method
__class_getitem__ () may be called instead. __class_getitem__ () should return a GenericAlias ob-
ject if it is properly defined.

Presented with the expression obj [x], the Python interpreter follows something like the following process to decide
whether __getitem () or___class_getitem _ () should be called:

from inspect import isclass

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

class_of_obj = type (obj)

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

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

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

In Python, all classes are themselves instances of other classes. The class of a class is known as that class’s
metaclass, and most classes have the type class as their metaclass. type does not define _ _getitem (),
meaning that expressions such as 1ist [int],dict [str, float] and tuple[str, bytes] all resultin
__class_getitem__ () being called:

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

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

>>> # "list[int]" calls "list.__class_getitem _ (int)"

>>> list[int]

list[int]

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

>>> type(list[int])
<class 'types.GenericAlias'>
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However, if a class has a custom metaclass that defines __getitem_ _ (), subscribing the class may result in
different behaviour. An example of this can be found in the enum module:

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines getitem _,

>>> # so __class_getitem _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S U

PEP 560 - Core Support for typing module and generic types Introducing __class_getitem (),
and outlining when a subscription results in __class_getitem__ () being called instead of
__getitem__ ()

3.3.6 #EHITTIE AR

object.__call__ (self[, args... ])
W B AR BIE R R PR P s AR Tk, W x (argl, arg2, ...)
MREA AW E M type (%) .__call_ (x, argl, ...).

3.3.7 RilETRAE

The following methods can be defined to implement container objects. Containers usually are sequences (such as
lists or tuples) or mappings (like dictionaries), but can represent other containers as well. The first
set of methods is used either to emulate a sequence or to emulate a mapping; the difference is that for a sequence,
the allowable keys should be the integers k for which 0 <= k < N where N is the length of the sequence, or
slice objects, which define a range of items. It is also recommended that mappings provide the methods keys (),
values (),items (),get (),clear (), setdefault (),pop (),popitem (), copy (),andupdate ()
behaving similar to those for Python’s standard dictionary objects. The collections.abc module pro-
vides a Mut ableMapping abstract base class to help create those methods from a base setof ___getitem (),
__setitem__ (),__delitem _ (), and keys (). Mutable sequences should provide methods append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () and sort (), like Python
standard 11ist objects. Finally, sequence types should implement addition (meaning concatenation) and multipli-
cation (meaning repetition) by defining the methods ___add__ (), radd (), __iadd__ (),_mul__ (),
__rmul__ () and __imul__ () described below; they should not define other numerical operators. It is recom-
mended that both mappings and sequences implement the __contains__ () method to allow efficient use of the
in operator; for mappings, in should search the mapping’s keys; for sequences, it should search through the values.
It is further recommended that both mappings and sequences implementthe __iter__ () method to allow efficient
iteration through the container; for mappings,  iter__ () should iterate through the object’s keys; for sequences,
it should iterate through the values.

object.__len__ (self)
T EPASE LN E R AL Len () o WAZRIBINSRIKEE, PA—1 >=0 BRI R, AL, Wk
{E/I\N%ﬂiﬁﬁi_bool_ () M ten () JrERBMERE, WHER ZKBH H 2 R
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CPython implementation detail: 7 CPython /', FERKEH KN sys.maxsize, WRKE KT
sys.maxsize WFLEEEEM: (BN 1len () AfiE£x5] & OverflowError, Z i EAEKG I KB 1k
5% overflowError, WRUMEL _ bool () Jiks
object._ length_hint__ (self)

WL PASEEE operator. length_hint () o WiZRFXFRKEMATHE (TR TN F
LR RE) o SR EEN A — >= 0 BB JBIEHE’@TUJJ Not Implemented, JX%?KWM’E%
__length_hint__ HIEFEENFAEN —FEALEE . JEEaikieg h THe e, HRZSKIER TG
'[560

3.4 BiifiE

MR U2 TR = AL TR . PAT AR A

’a[1:2] =Db

SNEE N

’a[slice(l, 2, None)] = b

HATE AR . W51 Y) IR 2 DA None #M4E.

object._ _getitem__ (self, key)
Called to implement evaluation of self [key]. For sequence types, the accepted keys should be integers and
slice objects. Note that the special interpretation of negative indexes (if the class wishes to emulate a sequence
type)isuptothe _getitem () method. If key is of an inappropriate type, TypeError may be raised;
if of a value outside the set of indexes for the sequence (after any special interpretation of negative values),
IndexError should be raised. For mapping types, if key is missing (not in the container), KeyError
should be raised.

Efif: for MREMEA NIRRT SHITHIIER IndexError DA IEAHIAS I F] 341 45

{Eff: When subscripting a class, the special class method __class_getitem__ () may be called instead
of __getitem__ (). See __ class_getitem__ versus __getitem__ for more details.

object.__setitem__ (self, key, value)
PR ASE L) self [key] WR(H. FEFIE__getitem () MRl AXIRIHILTTIEN
AL PR T R S FR VB T S MUE AN i, BUR S SRV TR MR I . R IEHRY key (EFTS
KWFHEINE__getitem () JrEMRFOLAHIE .

object.__delitem__ (self, key)
T BT VA ASE L self [key] BYMER. HREFIHE_getitem () M. NXTRILBITTIE
%A R T 5 L R RS IR B, BOR T AN R R C R . AN IERIY key (E TG K 1) FH B
5__getitem__ () JEME UM

object.__missing__ (self, key)

Wi dict._getitem () FEFRAENTH AR B IR PASEBR dict 2R self [key],

object.__iter_ (self)
W AR TR B A B R AR I T o O YRV AZaR [ — S Ei s A 4, B REE B IE A
Fast L ULREPOE ST N VS PN EIVA Y 37 Shs iAW as t <0

AR RO TE LI ENFERIXNR A S . AXRERIINRIEEIESE typeiter —
.

object.__reversed__ (self)
Wk (WERAFAE) 2 reversed () P BRECH A LASEIE ) 6. B 1Y 243 [l — AN BT A
FE BB NI A X R AR
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reversed__ () ¥k, W reversed() P oK ECKF R 2 6 H 5 21 H i
(__len_ () Ml_getitem _())o ZHFFHNMPBLINS G M AUAE RS R UL LL reversed () Jif
pisis reversed () i,

W AREMIE AT (in Mot 1n) lHAXIEASHEITE N IERR T ORI, A, ARl AR AL
NRR IR IR E ARSI, XA RIS QAL T IE R
object.__contains__ (self, item)
A TSR ASEBUS A IIZ AT o AR item J2 self BRI MR R B FL, A5 3R B . T W6
AU, S I 1 T ISP ) R T AS S (i e B (R
XTREL  contains_ () XS, BUAKIRG G2 ﬁtu_lter_ () TR, BRI
iH__getitem () WIHRFIIERMNY, SHES 54 Fayta ko

JEENUNEYY
=7
=]

3.3.8 #E{FF AT

SE AR I iR BT 7 2R 2 . R R R B A SRz s (BIanAEREOR BEE AT 0858 ) o B
R DT VR R 24 PR A SE SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

object.__pow__ (self, other[, modu10] )

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)
A I X B8y VR SE B R A ARBEE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do BlA0, KEXA = + v WE, Hpx %Eﬁ_add () TTERIRR— 61, 29 A
x.__add__(y). _ divmod _ () FEMNIZZENTMA__floordiv. () fl__mod__ (), BEAR
WARBRIRE]__truedive (). TEERARE SR = J0AR NE pow () %L, W__pow__ ()
(7€ SV A% H 32 TR =S40

WERIX BT VE PR — DA SR S TR ISRt T2, B %R ] Not Implemented.

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

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

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

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
A X L8 5 R S BB U (3d) BAER R B ARB S (+, -, %, @, /, //, %, divmod (),
pow (), **, <<, >>, &, ", |). XA RE S TET%%VF%&TB‘Z%*EVL%* Hﬂﬁ"ﬁd’ﬁéﬂ@’éﬁé?

SKHAY ORI RIS, BRI Not Implemented. AIARARAR R [RIIE 24 BERA B i, AR EE
BN None — R & AL X a2 A [l A AR SRR
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FIRFREE A S BN, SRFESX « - v BUE, Hdy BEA_ rsub_ () FERZEM—A5H6, 1
Y x._ sub__ (y) 1&[\] Notlmplemented Bt 2= v.__rsub__ (x).

TR =IO pow () HASZRM__rpow__ () (R5E HIEEHAN & Kid %)

T WERABRARBCR B ZE R R BRI — 126, Hi R M0 T B ik, Wi
TP T 2B LR R BT T Ao TR A A SR E A

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)
iﬂﬂ%iﬁbﬁ}%ﬂ%;&iﬁ}”ﬁﬁﬁﬁﬁ@ (=, ==, *=, 0=, /=, //=, %=, *¥*=, <<=, >>=,§=, "=, | =), X
BET5 IR SR T H B RAE (B UL self) ?FJBIEI%% (é*%f”l?@#ﬂlidz‘@ﬁjb self)o MR FATr
EARBE XL, *HT“E’JT}L%%JWWE%%Eﬁ?’]%@ﬁ“&o B, R x2RA__iadd () Fik
E‘J%E‘J—/l\i%, M x +=y ?Jt%ﬁl‘? x = x.__iadd__(y). B®WEMW x + v BRME %
Fex._add_ (y) Mly. radd  (x). TEHLFLT, §REMETSECRBUHNER (&L
fag-augmented- ass1gnment -tuple-error), {H 1H_1 TR R R BRI — AN SR A

W BT = Bﬁﬁgﬂﬂﬁ;ﬂﬁfg/\ iy KEXT_lpoW () {H2iR&[8] Not Implemented [
RIFFIRIENRE] x.__pow__(y) Fly.__rpow__(x). BLARLRAE Python 3.10 "PgEIL.

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

object.__invert_  (self)
PR BT Y PASE L — TEFEAGETE (-, +, abs () Al ~).
object.__complex__ (self)

object.__int__ (self)
object.__float__ (self)
T FH 3 A SE IR B R B complex (), int () Fl £loat () o [ 243 [m]— N R

object.__index__ (self)
WM PASEH operator. index () PA M Python F582 Joi R X G 4 4 h B H506 2 1 37
& (B R E R bin (), hex () Fl oct () BE%0. FEEM T ERIEFN S8 TR,
AR ] — KL
WK EN _ int_ (), float_ () Fl__complex__ () WA P EEE int (), float ()
Ml complex () RFWERHA__index_ ().

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object._ floor__ (self)
object.__ceil___ (self)
I8 X Jbbjj{i[x]\%ﬂ,]jﬂﬁ ¥ round () AN math pREL trunc (), floor () Ml ceil (). BT

4 For operands of the same type, it is assumed that if the non-reflected method -- suchas ___add__ () -- fails then the overall operation is not
supported, which is why the reflected method is not called.
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ndigits &% __round__ () [AIHHLZ HMNX EE T IR BB AR Y 24 2 JE X 28 Bh Integral GHE
g int),

The built-in function int () falls back to _ trunc__ () if neither __int__ () nor __index__ () is
defined.

3.3.9 with {5 L X EE2E

EFLERER ML, BE X TEPITw th RN A A T R B SCE B R AL B
AFHRH T FB i BRSO TR B . sl F 6 with iB4a) (FEwith 1% &) dhifiid) , (E2tn] DA
EHE eI B .

TR SO g ) B YRR AT IR E B A RS, BUS ARSI, 2 T I I SO 4645
BT R B SUE AR E 25 E, 7S typecontextmanager

object.__enter__ (self)
BEAE B R R BBATI TR 3. wit h i AP H0E XA I AR RS as 5R) 48 5E 1 H
b, WERAIE .

object.__exit__ (self, exc_type, exc_value, traceback)
AR SCHRE XTSI T R S0 NS EA T S8 TSGR R . Wk BTN SR IR
MR, =SSR R None.

WERERGE T 8, I HAEIEGRO  (RURE e e ff ) . IR0k Ml B . ARIE, S5+
AR IR O R B IE T AR A 2

WHE__exit () HEAMRENTI KL ARSRE, Xl HENRE.
S
PEP 343 - ”with” i&HJ) Python with i{EHRITERE . FRARE.

3.3.10 1B HEERK

XA s LRRUE, R R R AR A A PRAIETE o SCT X R R i BEIE S M A3 AE T, TR
B SAEM RBP4 MR AT RS &5 R R .

>>> 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()

The rationale behind this behaviour lies with a number of special methods suchas___hash___ () and__repr__ ()
that are implemented by all objects, including type objects. If the implicit lookup of these methods used the conven-
tional lookup process, they would fail when invoked on the type object itself:

>>> 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

ARy AN I Wt i AR PR T — N2 R G0 T e IRl eI, T A i A A SRR
RN G S i T R A
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>>> type(l).__hash__ (1) == hash(1)

True

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

In addition to bypassing any instance attributes in the interest of correctness, implicit special method lookup generally
also bypasses the __getattribute__ () method even of the object’s metaclass:

>>> 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

Bypassingthe __getattribute__ () machinery in this fashion provides significant scope for speed optimisations
within the interpreter, at the cost of some flexibility in the handling of special methods (the special method must be
set on the class object itself in order to be consistently invoked by the interpreter).

3.4 thig
3.4.1 THEFHR

An awaitable object generally implements an __await__ () method. Coroutine objects returned from async
de £ functions are awaitable.

s The generator iterator objects returned from generators decorated with types.coroutine () or
asyncio.coroutine () are also awaitable, but they do not implement __await__ ().

object.__await__ (self)
WARR B —A~iterator . N 2495 F R SEMawaitable 3F 4. U0, asyncio.Future SCEL T I DA
Hawait FhAMIHFE.

3.5 FriRYigE.
S
PEP 492 T {47 3¢ ] SRR G 004 E B
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3.4.2 HIEMR

Coroutine objects are awaitable objects. A coroutine’s execution can be controlled by calling _await__ () and
iterating over the result. When the coroutine has finished executing and returns, the iterator raises StopIteration,
and the exception’s value attribute holds the return value. If the coroutine raises an exception, it is propagated by
the iterator. Coroutines should not directly raise unhandled StopIteration exceptions.

IR EA T ES IR, NIRRT A ERRX R L (B0 A G- R 7 k). (H, S
A, MR AN SRR

TE 3.5.2 WU M G RF— RSB L— K K5 & RuntimeError,

coroutine.send (value)
Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the iterator
returned by ___await__ (). If value is not None, this method delegates to the send () method of the
iterator that caused the coroutine to suspend. The result (return value, StopIteration, or other exception)
is the same as when iterating over the __await__ () return value, described above.

coroutine.throw (value)

coroutine.throw (type[, value[, tmceback] ] )
Raises the specified exception in the coroutine. This method delegates to the t hrow () method of the iterator
that caused the coroutine to suspend, if it has such a method. Otherwise, the exception is raised at the suspension
point. The result (return value, StopIteration, or other exception) is the same as when iterating over the
__await__ () return value, described above. If the exception is not caught in the coroutine, it propagates
back to the caller.

coroutine.close ()

P RS MR PMEE I E SR . WURPMERHEE, SRS S EM R R E RS
fclose () ¥k, WRFFEZ T . RIFESTEHR S5 K GeneratorExit, R B
MEHY. &5, WESYPEHCHCSRIAT, BIEEARA R EE.

UM GIF B BB, S DA EAC BRI AR R A Bl P

3.4.3 FLENE

ik REATMER __anext__ JiiAH M AU
FHENEEEasyne for iR,

object.__aiter__ (self)
WAAGR Bl —A> 7 1% R BERTR .
object.__anext__ (self)
W AR T — A T KT Z ot AR — SR M ARG Y% &

StopAsynclteration 4%,

S A R — A7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 Bl e
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TE 3.7 B B Prior toPython 3.7, __aiter () could return an awaitable that would resolve to an asynchronous
iterator.

Starting with Python 3.7, __aiter () must return an asynchronous iterator object. Returning anything else will
result ina TypeError error.

344 R LT EERE

FYETFLERER ETLUEZEN—M, BRI __aenter M __aexit_ AT EERAT.
Sl B SCE R T fEasyne with ifa) gl .

object.__aenter__ (self)

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

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

TEHE X EFMT__exit_ (), (UARIRGEERARE—A T FHF L.
S BT SCE BEER R — AR B

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

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

3.5 B HE.
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cHAPTER 4

HATIREY

4.1 BEHGN

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

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

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .

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

45
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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 NHIRGEERAZIN, FF2T| K NameError SFif. U2 mifF O R B/ IS, A FRds 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
B BREGTI T o 24— A28 FRPE L 20 S AT AR B A 4 i ) g O & S o 3> — AR AR AL«
Python /D RS RIEEL, FF FuifF 44 FRgE e B At S AR TAUE R N AT A AL . — MAUR BRAY Joy A & mT i ik
FEREA AU SCAS Fr il 24 PR S0 B R A o

If the g1 obal statement occurs within a block, all uses of the names specified in the statement refer to the bindings
of those names in the top-level namespace. Names are resolved in the top-level namespace by searching the global
namespace, i.e. the namespace of the module containing the code block, and the builtins namespace, the namespace
of the module builtins. The global namespace is searched first. If the names are not found there, the builtins
namespace is searched. The global statement must precede all uses of the listed names.

global ifA5 [l — AU R b A FRIbE B AR IR . AR —A B AR A e S S AR sy —
% global i54], iz [ hAE Mg R e RA .

nonocal TS BBV 4 e 2 HIA2E SR 40 4 BROR PR kb 8 R i . SRS i 44 R
AL B TR P P U LE 2RI 5 % Synt axError,

BRI ISR — R A B3I . — A TR B M 4 __main__ .

R I Rty exec () Ml eval O MISECRAFMINT LT SCHERRIRTE L. 2858 SUZ W] REMH
HE A FRA ] PATTE ) o X 65| L0 1R 1 2 AR AT AN, 5h 2 ARAE TR G0 1) S i AL K A
S a2 a2 25 B OISR SRR Tl . FES AU E S & AR A ke
PERRFIAESACAL B EASY RRETIAAUS R - XA A S U A i ks, PO ENT#E
(o BRSOV IS B I EERAE DA S AU &

class
a
b

42
list(a + 1 for i in range(10))

([T

4.2.3 AEGAZEZREMAT

CPython implementation detail: Jf] RN %35l builtins_ , Ui B TS24y . s
BN B v 4 2 R E Y % i mport builtins FAH R MG SOZAE A B .

5 — A AU B POAT A O B B N B A 44 S ) SE B b Rl I AE 4 R A 44 S ) PR R A R
__builtins__ RILBIAY; X% — DT B — DB (TS —F 00T 26 %R 7 ) o
AROATEOLT, HFE _main_ BIRAPEF, __builtins__ i@ WEMR builtins; SFEALH AL
B, __builtins_ W builtins B 57U —4504 .
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424 SHBHHNRE
H H7AE B A PR A LR T T B TN B R T o X RS DA N AR RHT BT i 42:

i =10

def f():
print (i)

i = 42

£0

eval () Ml exec () BRECEA R 58 BEEREL 17 WAL FRAARAT 44 B o 44 B ml DALE TR 38 00 R iR 4 s i
A AR, B R BT A RTERGE WA a4 S, MR aEm exec ()
eval () BECH IS HIRER & R/RA R4 20 W~k J g s, 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# 7 % & ZEAG I E 2 A7 45 1% (B AN A 0 R0 A5 | % 57 . Python 2 7 1 7] A
Wraise B RAMG LZFNE. FHELHEREL cry .. except IFRPRITEMN . HIBR finally T
AT T R AR E BRSBTS Z B AR 1 AR R AT

Python 5 AL PR A2 &0k BB S A PRER vT DAFRIE K2R TAH AR, HAEANZ RS T, H
BRI HR A B RO A (BRI A TOUZ SR A A AU B )

B DR TERARPAL B, RS LR RAT, BRI A HAR) E0EEF . Toie =R IF oL,
EHRSITHRREIME R, BRI Y RE N systemExit B,

Exceptions are identified by class instances. The except clause is selected depending on the class of the instance:

it must reference the class of the instance or a non-virtual base class thereof. The instance can be received by the
handler and can carry additional information about the exceptional condition.

AR 579 HL 2 Python APTRGALESSY . P4 T REYE Python THEHT A A 2685 4 5
A5 R R B MR R AR TG PR B el

S Ery &5 INTTHRR €y 1B AIREIR A Keraise 1% &) ANTTHIX) rai se B HEIR o

SR 1 R 2 Pl T a3 SR I T AR AR e PR R AN AT

43. BE 47
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CHAPTER D

SNRS

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

import IEMEEE T BRI ELFRIBEL, IRIGRHE RS T8 E 224 mifE s b 2 5.
import EA A REAEE AR __import_ () BB A E LS E. _ import_ () Y
R ME S THAT import B ARG EBAE . WS M import /4] T A PRGN E BB E 24177 .

X __import__ () B ELIEH HRF AT RIS R DA S AE T B I OB B B4 . el tho ] ™ A s
BITERT, BIAN ASCRAME A P AT (4% sys .modules), Hf import iFRSPATARIEERRIE.

Y import IEAREATES, PRUERNE __import__ () PRERSBEAM . HA AR S A RGEMHLE
(BN importlib.import_module ()) AJRESERELEH _ import__ () A EATE DR T %
e S EL S AL

M AR RPETFART, Python £ 221858, AR FIHHATE-— 4 module XF 4 Hwiafbe . Qf
T A PRI ARS], W25 % ModuleNotFoundError. & RIHH FAMLEIES, Python 25323 %
TSRS SR 48 2R A4 i 4 R AR . 3K BRI T DA (0 FH 0 F T STl i) 2 R R DM R 9 &
TE 3.3 BUHE: FA RGO HATE AL PEP 302 )55 I Br 2K . R FA AR By S AL

— BANPARGHME sys.meta_path Bk, A, MEAE G EER SRR EHE R (2
I, PEP 420),

5.1 importlib

importlib FIH M T — N FE F MW APL H RS F ARG H#H 17  H. Fl @ importlib.
import_module () ML TAHILNE M __import__ () WHEFE. WREI M API HR KA H S A
MLl BEZ407ESF import1ib FECHY.

L' %Il types.ModuleType.

49
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52 8

Python FUA— RIS SR, Brfy BEHull)E T4 288, JCIe B2 /] Python, C ik 2 Al il & £ 8.
N T A GBS LA FRIZ G, Python i85 | AT & IR

PRATVME A B S RG R H %, FHEEIE U H SR i 300F, ARTA B XA U0 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, R, (ETHEA __path_ JBIERBEE SRR

All modules have a name. Subpackage names are separated from their parent package name by a dot, akin to Python’s
standard attribute access syntax. Thus you might have a package called emai 1, which in turn has a subpackage called
email.mime and a module within that subpackage called email .mime.text

521 B8

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

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

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

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

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

2 A parent.one ¥ =N fT parent/__init__ .py fl parent/one/__init__ .py. 5%
A parent.two B parent.three N2 5444 T parent /two/__init__ .py Ml parent/three/
__init_ .py.

522 HETEE

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

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

4B EEA parent/__init_ .py X, PR L, ESAERYE T EERE £ parent HFE,
FEAERH AR T i fit . Rt parent /one WYHI B A —EH parent /two MH4F. FEIXFPRE L
T, Python R HTHZL ¥ parent WAIE MR, LIELEASGEL TN BT A

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

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

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

5.3.1 EREE

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

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

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

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

5.3.2 ELIRF0INE; 2R

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

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

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

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

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

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

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

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

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

5.3.4 TEE

YR E A PRI sys . modules FHAZIN, Python SEH MR sys.meta_path, HWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WIE, GIrEEZ=NSHC ZFK. SABERE R (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 AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAA) FE AR BAIA IR PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREEZ N FEHE, Hicr AR,

TCE AR AR find_spec () FEHAWAMEZASE. B RS ABRN ERER E 2478, fi
Ul foo.bar.pbaz. HNSERMBHRRBINWEARKH . W TREZHEI, - AHSH0H None,
EXPT PR T, BoASHON __path_ JEPERY(E. WERAHRE __path__ JEPEICIATII,
F#5] % ModuleNotFoundError, 5 =AZH— RGN ARG INE s 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, FEBA TR E AT (mpf) B mpf . find_spec ("foo", None, None),
TERA foo 2 )5, foo.bar ¥iEdsE 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 DAMMIYRI SN =S HE AR, X AL B2

& [A] None,

Python [{JERIA sys.meta_path BA =Focitediflds, — RIS AN ERSE, —FhE Q-5
ARG, 38A — PP HEE AT 5 AR B import path BRI (Bllpath based finder) .

1E 3.4 FREHC: JU e &R A £ind_spec () JABUT find_module (), JFEMEIH, EFFUELSE
A HEA SN, SAVEXSAEA AR LI £ind_spec () WZ2ilfHHE.

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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(£ L£50)

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__ 1f missing.
else:
sys.modules[spec.name] = module
try:

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

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

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

5.4.1 ;g

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

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

% importlib SEHL G EL A AR M. 12T sys . modules HEHBTHA FRR U G . 3307 5 1 1 5 i J2 4
FARBIRATRETE sys .modules PRI O o XJE T HMSEBUREEST N, APRIEREYE H A Python SeBEAEEAEH .
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FEHM R 2 7] AP B 5L create_module () FIEFEMEI R QB & . B2 NS5, 1
REHHAR UEEE , 3% m A e I 2 A ] . create_module () ANETFRHN S ik EE
falJE . AnRBIHGR ] None, S AMLEINE A7 B8 HiHH

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

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

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

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

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

o FEMBAFRATRIACHG Z 17, B 2 AFHET sys . .modules Z W, PARK IR TCRRIEIA S 2 00m & .

o WRMERM, MBERLARREMETMAL sys.modules HgREL, (HE 0 (XN
BRI, HTR B s i ki akgs 5 B w2 o

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

DeprecationWarning,

TE 3.6 U P 24 exec_module () B X1H create_module () FEXI¥E| % ImportError,

5.4.2 F{ER

2t AR EALE] (BN import1ib APL import & 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

and spam/__init__ .py has the following line in it:

’from .foo import Foo

then executing the following puts name bindings for foo and Foo in the spam module:

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

i W B Y Python & FRG05E ME, XEEKTRES S NI, HE Lk RS ARG — AR,
PRFEARAE R — SR WRARA sys.modules['spam'] fll sys.modules [ 'spam.foo'] (FlUN7E ik
SAZ G, WEE SR AT E R foo JEYE.
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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

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

ModuleSpec,

3.4 BRI

5.4.4 SAERMEHREY

TN S AL EY ] AR ER Y MRS LT IR R X L JE e, AR N B g A TR B iy
T
name___
__name__ JREHEUIPBABIRA ERRE LR WA RAE T ARG HME— AR R
__loader__
__loader_ @RI N FARGAE M BAIRI (IR x 5. XEZRMTANE, H
WAl RN N E: L I EE, B APRBOC IS N 2048 1) B -
__package___
Ry __package  JBIEMAGE . HPUELI—F47H, (ARPAS __name_ HUHHAY
Ho MBHOEN), H_package (AN AH __name_ {H. MBERARGN, T He
JRRME __package  WIRBCHE TR, X T RN VZ RO M4 . B2 R S
PEP 366.
BRI __name_ PRy FRHIH R BN A, MK E LI PEP 366, HUME 5
__spec__.parent AAMRFIIHE.

FE 3.6 RN _ package_ Fi#l5 _ spec_ .parent HAMHEIHIHE.

__spec___
__spec__ JRHEMIBENTE T AR ZLAE HT BB BT . XF __spec_ WY IERAAEE RF A I}
VER T AEAF 25 8 s B0 nds e e ik . ME—MIBIANE _main__, HHH) __spec_ S &if
JUTF & A None.

Y4 _ package_ KE XK, __spec__.parent & H/EMRI.
3.4 R EE.
TE 3.6 UM 24 __package_ K& X}, __spec_ .parent &% HERERII.

__path__
WEARBTH R, (RS IEME I 2 M4 25 0) , WS SRR __path_ J&Mk. @
AR BTG, (AR __path_ EAFPHRALANATLOZS . W __path_ KR4S,
MIFEE AT E MR PR . A% __path_ 1F X 205 0/4E T X 4.
ANREWBIANZHA __path__ Jg.

__file__

__cached__
__file_ RMIPEW. WIRBLE, BRIERELAN T . FARG A A EAE B TR R X
IPACE __file (BANAEHR R IR o
WEREE T __file_ , WHMWPAFKE _ cached_ J@Mk, JHEHBUELAHRIFRAMRE (HnF

TR SCHE) FREm S . BEE BRI SOR S CAFTE s IR AR T DATR] B ) B %A O 136 S
& (S PEP 3147).
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YRWE _ file BHBWPARE __cached_ . {Hi&, MM RBAME, KA, s
i) __file_ Fl/of __cached_ . PHBLUNR—ANIN#ES ] DA RAE AR HE 2 A BE A S
g, RPN S 2SS

5.4.5 module.__path__

WRPEE S, R EA __path_ @Y, Bt

1) __path_ JEMESHER AR TR . LESANLEINE, BRThEES sys.path FEAMME,
BIFE S AR 4R — M R A B AR, H2, __path_ i#H S sys.path 23| L Rl
__path__ AR TFAFER AR A A BT S, HE WA PUAES . AERT sys .path BRI [EAEE T
fH __path__, JfH sys.path_hooks (JI.'F30) &FE# I __path_ BIEEE#],

R __init_ .py U AR E S E M ER __path_ @M, M HiX &7 PEP 420 7 555 8 iy 44
R TR, BEE PEP 420 [U5]A, & S RUANEFERMINAE __path #EREH
__init__.py XM AN B A S AMEIEMHILE _ path_

5.4.6 &EIRHY repr

ARATEOL T, S iBRRER B — A n] Y repr, (HJ2 4] AMKHE LRI @ P i, AR i MR A o
B S CHAE SR G repr.

WARETE HAT spec (__spec_ ), S AMUGPRFE8 H © oA B> repro Q0 AR SR I 3R AN F spec, A
RGERH A b B & AT AR B HIE— BRI repr. BEXF22 T module.__name_ ,module.
_ file_ PAJ¢module._ loader__ fEH repr Wik A , FHRHEA R IE BB

AT 2 B )t 0 L
© AURBLRAA __spec_ @M, HARHKE S B 0K A B repro HA ) B9 8 4 name”,

“loader”, origin” #{1”has_location” 254,
o MRBHREAA _ file B, XLPHIERIR repr 1—750 .
o WIRBHE _ file  {HRA _ loader_ HHEUEA N None, NINNZERLFAY repr S8k FH /ERH
repr f—#&B4> .
o XFTHAWED, AHE repr PAEHBIA __name__.
1E 3.4 iUHE M loader . .module_repr () EE5FH, S ANLEIBULE B FAHBEAE A >R A2 BASER repr.

N T A Python 3.3, QRN AR X T module_repr () Jik, WSFEZA LAPIF N2 Bt
PR T AR A B repr. (HIFTERIITIAC 57 -

547 EEEFHEEKY

1t Python M .pyc SUFMEKE ZAF 72 A, EXRAZ B mEHN oy BICHEITAER. BOA
THOLT, Python Ml AE I 5 AZAT SC F BRAT IR SCAFIR) Sre B B BSOS T ORI /A SE B — o AEIB AT
ARG S O G AT S ORI SO AN PR S ) TR 7 A AT A R

Python 0, 37Rf “EET WA M GA7 30, BRI SO 2 MG A (L I A & oot . e mifp T
WA cpyc XM KeARAEER AR, X TRATE TSN pyc 30, Python £l i >R I 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 — AR £ BUIE T 08 & M A7 S0 X THERER cpye 3¢
4, HEHAFAE Python B2 BN E G A7 A ThEE T WA - pye A SERAT AP @t
—-check-hash-based-pycs JEFEEZH .

i’jﬁf 2-7 R SN T BT IR A pyc SR FERCZHT, Python H SCHsERLT I A) BOR A E 75 B G A7 1Y
Rt
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5.5 BT HBENEHRS

TEZ HIE 2847 I, Python w7 JLFRERARY G AR At ds . Ho 2 —Jepath based finder (PathFinder), &
SWRUG 25 A BIRMimport path. F B HIRE— DT RRERALE.

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 15 (. py 3C), Python #4555 (. pyc SCHR) PAREEEE (10 . so UM ZEARIEEH zipimport
W ST R, BRIARRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 A,

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

BT HARA A R AR AL TSN RIS LA RS R E i AT R AR S H B2 AL, i, ASRAR
MM 4 URL JEARAEA H , ARA] DA S — D SC L HTTP 15 SFEM 45 LA RBERI 1. XA
F (AREAIXEG) 240 8] SCR R i Wil path entry finder , VAT RPI—4> % I EIRR A M4
BRI A A o

e AR B T £ R EX—ARE, FHilidmera path finder fpath entry finder Wi ARIE
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 BN IR, HASH MRS ARG PIGERA .

5.5.1 BEFEEKS

path based finder 2 5T BRI IL parh entry “FAFHRAEE (L ERY Python BUERAEL . ZHHAERKH BT
TRER XM RG PR, (HENFALZRT L.

VER—RhoEstetidhds, parh based finder SCBL Y ESCHEIAR) £ind_spec () PY, HEEEXIATFT
—LEETINE T, TR R E R AN Mimport path ZEARANINEL -

B =SB Hpath based finder, sys .path, sys.path_hooks il sys.path_importer_cache Jif{fi
Mo AXRN __path__ BHEWSHAEH . EAERME T H T & fl S APLHIR s 2.

sys.path @& —MEALBIRFI A RAVE W FA SR BV EH PYTHONPATH MFEASH AR Z
Fh AR 22 NS BN B . sys . path £ H TR EM AR SR G EY H 5% zip SCHRIHADL
AT RBHPEAE “NIE” (B0 site i), Bl URL si8dis e AT 145 . 7€ sys.path H HAEH
I)%?fv’f%%ﬂ?ﬁ?%; JT A A BB 0 20 . TR S H T B gt B v4 12 A B AR Ok
T -

path based finder jg&—Fhmeta path finder, P 5 AALH] £ 8 8 98 b SCHE AR B9 BT B AR B A 3R 481
find_spec () F¥EFRBBhimport path 2, 243ih] find_spec () £ A path SN, BER2—0]
T FAFER Y Rl R T S AR __path_ J@PE. W15 path 2404 None,
XFRE A EHBFA, K2 sys.path,

BETHEMNERFSERBRBEPNENFE, I HEREE RS BRI B X . Hpath entry finder
(PathEntryFinder). B AX FpdE il EARAFE S RO (Bl AR R A star) ITIRTTEY ), BT BEARA AR
MDY — D ERAFRIFEEAR S H GBI AR S H AR . X DZAFCT sys . path_importer_cache
RAF e an 4, HIXAS AT 58 br A7 RO 2 2 4 e 0 R0 AR (CBR Frimporter 3 50). il i3 X #7735,
Xt Epath entry (08 ipath entry finder 1) #6388 R A AT — K. I PAUS AT LA il sys.
path_importer_cache BIREAFHH, PAIRGIE T HARN AR IUTIEAHRE .

WERBARFHAFET AT, ETRENERRSIEN sys.path_hooks RTINS, I
IR RS2 S R AT A SWE S8, WERRNEEAH . B0 TR HAX R 02 1]
WAL PRERAR A H Bipath entry finder, B(/25| K ImportError. HTHAZMERAEM InportError %

S et B, I RELE sys.path_importer_cache H1#k#] imp.NullImporter FISEH. HHSCKER SRS I5 il 1
None f{# ., %3 I portingpythoncode.
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FoN T IR B Spath entry KX Wpath entry finder . %531 2 WBMEH ARSI Timport path {3
BT PR RTINS PN RA AT T oE (PR AR SR RS
(A4 UTE-8 SR EgmiY) , NIRRT ICEMRN S, EWi%5IK InportError,

i sys.path_hooks ZEREEHENA 1R [Blpath entry finder, WIET AR EKAF find_spec () K
VERIFE sys . path_importer_cache Hf£A None (/R IEEIR4% H WA X A AR 1R [F] None,
Feonemeta path finder FEIEIRFNZALL,

R sys.path_hooks HFEApath entry hook RE X5 R [BI{E & —A path entry finder, WPAF
W R R A SR — MR B ULRH , FEAE I ZRA R gl ]

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

5.5.2 BRIZFEEHRREHINL

R T ZFRBS A E W R A, BN T S 4 S AR Ry, B A H B R AR S B
find_spec () ¥

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

HT I S AHL R s o A% U B R — A & &S Elpordion, B AR 4 H A R A2
*R#”submodule_search_locations” 15 A — A~ &% il 1 51 2 o

TE 3.4 UEM: find_spec () BT find_loader () fl find_module (), FMEMELCTHFH, H
SFE £ind_spec () K& P .

BRIF AR 2% H A a8 i RE S SKBLX A C AR TR P B — DI L8 £ind_spec () o APRFRR
JEAHAE, XMW PRS2 B2, WPRAERR A H &4 BT £find_spec (), XP-ist
TR B

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

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

AL HAERAN find_module () HYECFHH, BN EARARFEEIRS B &K H 4 25 B AL 52 L
gro IR find_loader () Ml find_module () [FINAFLET— A H AR T, ARG ESH
H find_loader () MAEE f£ind_module ().

5.6 B ESARSE

%1%%4\%/\%%%%3{%&%%%% sys.meta_path BIBRIANES, | 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__ () BRECFTEERLAS 1o X APELIG M AT DAYERCHZ 9 iz, B R AR AR AR A
NIEARFTN .

AH TP RO T SR [ AE T AR BN — A T AT (MR RSEEEHARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij EiR [H] None t/Ei5 T . iR jG&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 FSAEREERN:

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

W23t xxx . vyy. 222 fERA RA, (H.moduleY RN — M ERUMFRIBA.

5.8 X _ main__ fJ45%EIN

Xt Python e ARGEANE __main_ BiBUE—MEFIRIGOL. IRUME S —% WA, __main_ FiBR
SEAERERS RS BRI BRI, 5 sys Rl builtins RIEM. HE, SIWEARRE, EIHFAEHEIH
PN ER . KRN __main_ WHIAR MR T SCROBT AL A T ARRE s BT FRT AT IR A A A 0T

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

24 Python [fffill —m BEHHBNN, __spec_ SPBMAHNAIRBA W BIAE N, __spec_ BAHE
_main_ BHAERPATEAHR, zip XAFEHE sys . path & H i NI BIRHTE.

15 AW _main_.__spec_ &t None, BN THI _main_ mRAMALH S
BRI 1z

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T

TEERAERG— 0L _main__ . spec_ FUEN None, BPAESCIEMEIAR BT AV A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.
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BEFFAMERAE __main_ XY F—ARRABIRHE __main_ . spec_ BMINVHIBIER, EA]
PSR R e, X TATSSE: ] if __name_ == "__main_ ": fRIRAIHIN
PPN AR R E _ main_ Air 4% %3 A1 03 ) S AR T

5.9 FFia] R

XXX sl 2 e —A- K%

XXX * (import_machinery.rst) 275 ZL [T — TR GERIBIR AW R Jm i, BVFaT DAY e s RS A X Aot
fice S LIPS e N

XXX JEFM ) runpy A1 pkgutil 4745 MAZARE UL TS 4 B ARG EATN S8 20" #Ek.
XXX e B K TR Rt __main_ YA SCHY 2 R
XXX MEZ A K __main_ BERBUNFHEREE GIANEEM PEP 395 &),

5.10 S3%&30HK

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

JRUGHY sys.meta_path ARG L PEP 302, JSZERY LI L PEP 420,

PEP 420 °} Python 3.3 8| A T4 % % i1 &, PEP 420 i£ 8] A T find_loader () th il 1K
find_module () E‘J*é?ﬁ o

PEP 366 fliit | Hisfii) __package__ J@ME, HTHERHR Py 2R T A

PEP 328 5| A T 4%t F1 B AR FA, HWIWRIEE T __name_ 15, x4 i PEP 366 )y __package__
TIABEFE IR o

PEP 338 & L AR AT -

PEP 451 £ spec TR T XM AMERIERR . BIELF MBS RF D FERTTERE L 1 A
Bl . X SR fVF 7 ARG T — 28 APL I A PR a8 A 2 1 — 2o vk .

60 Chapter 5. ARG


https://www.python.org/dev/peps/pep-0395
https://www.python.org/doc/essays/packages/
https://www.python.org/dev/peps/pep-0302
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0328
https://www.python.org/dev/peps/pep-0366
https://www.python.org/dev/peps/pep-0338
https://www.python.org/dev/peps/pep-0451

CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

6.2 &%

IR FRFR I RREAEOTR . @ AR TSR T EE. AR S . i S e S e
ML ATEEE BRSO T TR RTE A

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
MIARIERAT __spam 2@ ly _Ham__spam, XRFMFARM S TR AT BN AR e Aik . AR S 1Y
ggﬁﬁ(ﬁﬁﬁyﬁﬁﬁ,ﬂ%ﬁiﬁﬁ%i%ﬁl%ﬁ%oW%%Zﬁﬁ?ﬂ%ﬁﬁ,Mﬁéﬁﬁ

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

literal := stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IESRAE R IR B — AR E IO BB R (FAFRR . A BB PR 280 - XTI R
FHEEL (240 BWOL, SEFREMEME. HHS LT a1,

JIA S TMEARAS RS R AT AR I, R O AR IR BB AR LS BR (B 22O B A [ MEL A 5 T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

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

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

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

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

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

6.24 JIxR. KRESFHANETR

WSS, RaseIt, Python KT £ “EUR HORPRANE, S54SR
R BRI A A
o R ARSI S EHOR, Foh A F 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" or_test [comp_iter]

AL AR AR I R DA for THIAREANSIH LA~ for B 1 £ TA]. FEXFPE
R, B e A U for B 1E TR — DB, MNERLRINFRE, K5
BRI f AR AR B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIRTNEAFAN, SIS — R EM AT . XA
PRIBRES H RS IRI A AR A & g B OMNZ IR .

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

range (x, x+10)1],

AT HRRES SR AR S N RBEMmP AR, ERIREEHERNE IR yield fl yield
from FiEF,

M Python 3.6 JT1f, Frasync def HREF W LAFEH async for F4) 3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 UE S AEFT Sk R IB ML for 8 async for ¥4), AR S
HHMY) for B async for FA), MHJREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFH 74 EF X 5T VEHEHATE IIEERIMER S 73155 PEP
530,

3.6 FiEhEE: 5IA T RS K.
1E 3.8 IR M: vield fl yield from ¥R EMMEMEH CHEEH .

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 () RME 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_1list
key_datum
dict_comprehension

FHL IR E A ST 42

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

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

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

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

1E 3.8 i BB 7 Python 3.8 Z i) 7 St Tk, A SCHFSEMIERSREIY . & CPython w1, fH
LT RYORME. WRIE PEP 572 043, M 3.8 JFUfh, #LETHPORIA.

"{" [key_datum 1list | 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
REUPME. Bl (x*y for x in range (10) for y in range(x, x+10)).

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

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

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

3.6 FihfE: SIA T A R

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

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

yield_atom
yield_expression

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

The yield expression is used when defining a generator function or an asynchronous generator function and thus can
only be used in the body of a function definition. Using a yield expression in a function’s body causes that function
to be a generator function, and using it in an async def function’s body causes that coroutine function to be an
asynchronous generator function. For example:

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

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

BTSRRI 0, v ie1a FbaC R T 560 P AL MR A
ks XA PRI — 43

1E 3.8 WU % EAE SR SR A F 3 s A I ) vield it

TR WAL, S AR A5 3 — T N

A R BRBCJ) H0H , EEIR I — PR, M U A L R L2
BT 20 RS AR DR, P28 PR T . S0 & LT B —
A yield i, FEMCIATRIR IR, 4k ESHOII OB expression_list (. HERJF, %
ITBLBFA R AT R T, IFH M R0 X IS0 E , HE SR, PSR (LB T 5 A3
RS . R E MU RR Ok, AR BT . SO BB E T yield ikt L
— A O A0 52 2B IR yield 25 (I T B4 A A AT .
PR _next__ () GRREMIE S PIEER f0r SUE next () I I AZERIIE none. 70, W1
fisend (), BALERIR B send I

FPA S LR S SV EAE AL 0] vield B0, BN ST, I EENIRIATT AR
HEAD 0 DR bR R AR A yield S Se B RARSE AT UL RS B R
.

1Etry GEF AT AT 7 B0 Fe i yield Fakal. WUR A BESAE (5] T8 25 Bl 2 R R 9l s 3% [0
B BT R AT, B A R B, i c T ose () F7YE. close ik AT HER Y Finally T
AIRAT

Yffif] yield from <expr> i}, FriRfbpy&b=Cahiied — Mol kR4, SRR ERX S o=k
HIE 2 9% B 2 M mr 4B WSS R & . ATt send () A& AFIE A BATAT @ 4 t hrow ()
AN SRR A E YW BN 2L h T 2ERA. WA EX RGN, IBAsend() K5l k
AttributeError B TypeError, [jthrow () ¥rBI5| &I AR SHE .

R ZEAE SN, P51 &Y stopIteration LA value JEIES NN yield FkXH. BRI LA
1EG| K stopIteration MYEAMUCE, Wl DATE AU — AL lasns B st e Gl 724
JR IR I —ME) -

£ 3.3 UG il yield from <expr> AZFEIEMIMA— TR,
2 yield Rk METE A MR E—RIA N, 365 T DA I
ZW:
PEP 255 - ¥R 1 Python S AL BRIy i e 1o HEAIIOERIL.
PEP 342 - i i W5 R4 R A BB RE 1A s APTRITERR AR, (AT DARE A () B e
PEP 380 - BEH T A KIS IIER 51 vield from iEEDAN HHbZ T4 TLE M BRI
PEP 525 - SB35 AR B B0 AR LR D REXS PEP 492 BEATH i .
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4 i ER- A BRI E

AT/ N RA T AR ARE AR IR . BT T4 i AR it e B AT
TEEEAE A i C ZAE AT IR A MEA 7 #4851 % valueError 5.

generator.__next__ ()
FEIE— A AR SR B AT EUR A EIRIATHY yield B EIRE AT, 24— A2 A5 bR il
i next_ () FEWEPITES, MHTH yield Fik X B2 HUE N None. [fi)5 XA ATEI T —
A yield K, H expression_list PHLZIREIZG  next () WMIAMHE. WRERSES
FEAETR—AMERR S, WK & stopIteration [,

BT i e B A, Bl for MR EeE N B next () BRAR.

generator.send (value)
MR PAT I 1) 2E RS R AR “RIE” —AMH. value S5 8R4 1 yield EikREER. send ()
T ¥E SR A AR BT e AR R —ANME, BUE W AR B A PR AR R AN E AR B & 5] &
StopIteration. MY Hsend () RKJFah4E MARE, B UM LA None /ERHH S, HAX
35 n] AR yield Feik K.

generator.throw (value)

generator.throw (type[, Value[, traceback] ] )
Raises an exception at the point where the generator was paused, and returns the next value yielded by the
generator function. If the generator exits without yielding another value, a StopIteration exception is
raised. If the generator function does not catch the passed-in exception, or raises a different exception, then
that exception propagates to the caller.

In typical use, this is called with a single exception instance similar to the way the raise keyword is used.

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

generator.close ()
TEAE A R B BRI B 5| & GeneratorExit., W Z GAEMESHRABEFEEY . M5 %
GeneratorExit (HIT AL FH) WS H & mIHP I . WRA S 4 T —AME, XHL
5% RuntimeError. WA MASG | KAEMIELMTRE, EWEBATAE . WRENSFCEH
FRESEERENCclose () AeT{azE.

r3t)

X HUE—AMAERA BT, 7R T A SR A e B R AT

>>> def echo(value=None) :

print ("Execution starts when 'next ()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' 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))

Q3
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2

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

TypeError ('spam',)

>>> generator.close ()

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

XF yield from Mfil7, ZH. “Python A fH-2HAE4L” Hif¥ pep-380.

TE— Ml flasync def & CHY BRECE 5 ¥ BLAY yield 3K 50 & i — 2 0 1% ok Bi0E SO —

A~asynchronous generator FR% .

A E NE RBR A, EaR [l R e A AR R AR . O SRR SR TR
iR A R AT B AR AR R SR R BN AE R B asyne for iR, RMUUTHEfor 1K
A 8 T AR AR XA

P S LR AR B T Yk 2 — Pk [l awaitable T4, ATRAEMXRBEERAN B8 BPIRNE, AR
F—A> yield Rk, TEALELTRYFE, F expression_list WERIPIGEFRFHHME. S4M
A, HERRE RIS SRS, ORI R EIIE . MR NERRER
B LA BATAn 578 A BRIRPIRAS o M ATHESF R e 22 AR s 7 iR ] R — X RIS IR, %R &n] AN
JEARSAREE AT, Wi yield Fah X2 T — AR . W IATZ )5 yield Rk X ER T IR
PATF BTk AR __anext_ () WEERN None. BN, WERMHasend () WZHRFZ
ESUa RN 8

FEF AR A R, yield FakXAVF i BHE € ry ZEMITEAOIE . (B2, RSP A e e HeAg
g (5 T EBEA R Bl SR I ) 2 HIARBEIRE, W then a yield expression within a try 4%
Hy e yield ksl R EUER M final 1y TAIPETRI. FEMAFOLT , W iis iz s 2 8 i iy 5
PHIRPREAT 55 B AR R 5 5T 0 2P A i - 1A U dR i ac Lose () JPERIFBsAT AR MR e 4, AT 72
VHEMTHEER) finally TAFFARAT.

AT REA AL, FHEIR R LA A SR, B 5 - A BT RE
Maclose () HFATIIE. XA 42 Enlgeid M sys.set_asyncgen_hooks () Ky, 4
HIREA, 5254 A £ AR R T MR #4455 A FE e & LBt . 4 % For a refer-
ence example of a % #& % Jy VA 2% /8 Bl il & &/ Lib/asyncio/base_events.py H3ZH Y asyncio.Loop.
shutdown_asyncgens,

yield from <expr> FRFUNIRAESH A i ol B b (] 51 KB iR

SETEPR-ERBAHE
RAT/NIA T P A A B AR IR BTN T il A 1l e A A T

coroutine agen.__anext__ ()
R —DATEERRXTR, BB TN TR TIZ P A s B0 A EIRIIATHY yield k=7 B K
BAT. U— DL Eol anext () FFEWMKE AT, 2 FTHY yield Fikz Uiz n]
PSR 5 B R BUE N None, BAEIBATHPRFARSEIATE] F —A> yield Fik . % yield Fik=n
expression_list [NHK RSN IEIT K stopTteration SHEME. WERF LA A
‘i%f{?‘/éét?ﬁ;’hﬁ?ﬁi&tﬂ, MZ AT SERFRT R IF T & stopAsyncIteration R, #niZmik
RAEAEE 58

W il asyne for fERRREIE A .

coroutine agen.asend (value)
R ADNAERENIR, EARIBA T 2RI % 5P A AT SAEMA W send () JriE—F, I
Tikey CRIE” —MES e R R R, H value AU N 24T yield Fik S RIE . asend ()
T3 VR IR [B]F WT AR GORE AR [ AR A AR N ML, B MRS K ) StopIteration, MK
WR SRR L R — MESR WG] & stopAsyncIteration. Miffflasend () RH
B A AR, EAAIA None VNI IS EL, DA IXIECA W] AJRIRELRY yield ik,
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coroutine agen.athrow (type[, value[, traceback] ])
WA —ADATERE R, BaTem b AV EEM AL BT K type AR SH, IR % AL R B AL
P AR —AME, HAECABS| &/ stopIteration . WIRFHEMASBA 4T —ME
LR, URF TSR X 4251 % stopAsyncIteration 5, WIRAE MR R BB IR EA
WS, BEIET DR, WY SR RB I TIZ R SR A W SR R AT & .
coroutine agen.aclose ()
R0 —ASFTEERERI G, B R AEIB AT I [ S 0 AL A e R AR L B A — 1> GeneratorExit,
WRAZ A R ABOE R AR . KRPE5| K GeneratorExit (T RAMHRI% &) Wk [u] (Y
AR REXTGAF 5] K StopIteration S, i SEIR I 57 2 A R T AR (8] (4 AT 4] HCAth W 25 5 X6F
2455 & stopAsyncIteration i, WRFLEMISETAET —ME, RATERFENRRGIK
RuntimeError. WIRFEPA AT [ AR HMFE , BB A T SRR E . IR
B S E 2 T R E I #HE USSR aclose () KR [l AR S MAT I F i AT 2 70 4

6.3 [F&

JRBR R ARE T PR BRI A E. BATMARET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 51 H
JEAES RS T A — )4 AR 2

attributeref = primary "." identifier

B BRI ORAE A — A SRR RS | AR XT 5, RO G SR B S I - B 2N R Sk ™
A MG EAR PR AR B . XA PRI R getattr () ERRAE L. WHRXAE
PEARTTH], MEKG]% AttributeError . MY, A0 G p B HHE 2 AR Z N R E -
Xt [ JE 15 | 2 UORAE T BB R AR RS 52 o

6.3.2 #HEY

The subscription of an instance of a container class will generally select an element from the container. The subscrip-
tion of a generic class will generally return a GenericAlias object.

subscription = primary "[" expression_list "]"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription through
defining one or both of __getitem_ _ () and __class_getitem__ (). When the primary is subscripted,
the evaluated result of the expression list will be passed to one of these methods. For more details on when
__class_getitem__ iscalled instead of __getitem__, see __class_getitem__ versus __getitem__.

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the expression
list. Otherwise, the expression list will evaluate to the value of the list’s sole member.

For built-in objects, there are two types of objects that support subscription via __getitem _ ():

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value is one of the
keys of the mapping, and the subscription selects the value in the mapping that corresponds to that key. An
example of a builtin mapping class is the dict class.
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2. Sequences. If the primary is a sequence, the expression list must evaluate to an int ora s1lice (as discussed
in the following section). Examples of builtin sequence classes include the str, 1ist and tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences all
provide a ___getitem__ () method that interprets negative indices by adding the length of the sequence to the
index so that, for example, x [-1] selects the last item of x. The resulting value must be a nonnegative integer less
than the number of items in the sequence, and the subscription selects the item whose index is that value (counting
from zero). Since the support for negative indices and slicing occurs in the object’s ___getitem _ () method,
subclasses overriding this method will need to explicitly add that support.

A string is a special kind of sequence whose items are characters. A character is not a separate data type but a
string of exactly one character.

6.3.3 ¥k

YIRS RAEF IR S (A ok s) %) kB BRI M. U1 R vk i Ve %5 20 A R R
W del IERHBR. VIR RAETTR:

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

lower_bound
upper_bound
stride = expression

BEAR B TE AR TP AAAE— B ARTRALRIE SRR R P R TR 514, R AT r il 4
PR AT AR YI T o S T A ARSI %, ot i SCRF BRSBTS 0L S T U R
SKIH B AP S (VI 9 R AR & BRI UL it E T B L) -

IR TG AR g e e — MR R U0 R 5 SRR A s i) B BEAT RG] (5 A I — A i
M__getitem () Jrik). AERYIRHIRMAEG ZD—AES, WHER 2 — MO &Yy Dk ol ; &
WU, B B R I et . U1 A — Ak, MA@ k. — IR A i
o2 — MRS (BI0ArE R 2R 225 —3Y), MR start, stop fl step JRIERF 2714
RIEAPrAMIT R BRI, A W2IE 0 A None A e,

expression

expression

6.3.4 AN
FIT VSR T i FRE T e 23— FR 8 A A SRAT— A TR TR (G140 function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN AT TAAE (L AN S SRS NI 5 AN WA S
BE A AURAE A — A TR X G e ORI eR %, NERRE, NERTRINTTE, A5, KBl
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FEVARATAT A call () FERXS SRS ) . T SEEGE A 2200 B ek (..
S [ S 30T L —5 TR IER B parameter 51| 3115 .

WERAFAE R BT 2R, ENRIElE A N AR (B S E8, MIEASEAE— RIS
BrRFN . WRA N ACESE, WRFENTIAR N A6 A5, MTENREFSH, fHRRAT
KA E HX R 23 (6 (AERARIRAF 5 55— IE S EA AR W 55— A28 r, K)o dn2Rasfin
CHHRTE, MA5% TypeError i, M, KSMEMAZMHITIEE (AIMHERE) None £
BFEAEL) o M SHUEBISE RIS, MR IR 2 AR R B BRI SCROR R EAERIE T . (R %—
HE CHBHEOMEOM PO L, 80K 8 S 2 S A EBOAER, RS 900a K ig
SE AR 23 LS A BT 36525 KRG D0 1 25 G o ) AR AT AT — ORI T8 23 (6 350 45 R B,
M5 % TypeError . BT, CHASMIIRSPU NI SETIK.

CPython implementation detail: £ 52 31 T A48 (t (i # 2 KO 44 BRI 11 B b6 40, 0082 01146
PRI & A “aa” . BICRIEDC BT BRI S50 £ CPython th, DL C i 5 9F (41
PyArg ParseTuple () KMATH S MECLIILIE TSR

AR IE S B2 WA ES R, 251K TypeError ¥, BRIEA - NIEXASHMEN T
*identifier A)yE; TEMIEULT, REASEMEZ MG TZRESHPTH (WREHZ R
(rESHNA— 25Tt ) o

WAL AT B R 52 NI IEXSHA TR, BE5k TypeError {#, BIEH — P IEXSH
il T **identifier ¥k, ZIEXSHEHEZ M TEZHAXETFSENTH (X BF/ERN
BT S BUENE N SR AE) , R £ 4 X TSN —A GIrfl) 257 iliL,

W BOR P I T *expression AJ¥k, expression USRI N— A iterable, 3 HZRIEACN 5
ITCELSPCUIERBIMNIMIE S . WT £(x1, x2, *y, x3, x4) @A, W5y RKEI—NF) v1,
o M, M E RSN T—ANHH M4 AMLE B x], %2, y1, ...y yM, x3, x4 I o

R — G R BR *expression AL REIM I T BRI RETFSH 2 5, HESTEXBETSH
(PARATAT **expression 80 - W FC) ZATHiab#E, [t

>>> 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

HE [ — AR H R R 7 S22 *expression MTAF AL, LS EXAErIRIEA S KA

IR RO P BL T **expression Mk, expression RN — A mapping, LA P41
RN KRBTSR IR AR TEE (FARAXRBTSH, SORA D), WK51%

TypeError J% .
il *identifier B **identifier AVAMIEXSHONBER MEAL B S (80U TS EA TR .

TE 3.5 JRS e oR B B A AR * A0+ e, (CCESHOTREIRAE O SR () 25, 1
KEETFSHOTRIAE TR () Z 5. i PEP 448 Zf il .

%jﬁ%lﬁTﬁﬁ, TR B RAAREME, RIEEHRTHEN None. IR [MEAY T 2Nk T 1] 4 x4
AL

I B o

A B B RIS IAT, AL AS R REPIH E— g #EUE S
%B%iﬂ;grgzi;%ﬂz; FHRFEAR S WL 20 3L —5 0 MACHIA T ret urn iBA)E, B 4G R0
HOPEAEIEI

YRR B s LRSS IR T MRS B S5 N B BRI 418 2 I, built-in-funcs.,
RXG: R ZE B LB
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Rl i ik VA RLR P A E SCRE A AR RO RS ARSI ERZ — I %3614
R — N BHL

RLMl: ZARWIE A __call () Jivks fERBCRFEAE TR %%

6.4 await FRixxX

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

await_expr = "await" primary

3.5 B fE.

6.5 FEHAT

FIZEA 0 LA AN B — ez BT B (HE0 e SRR M AE A M) — iz 84T . AgyEan
T

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

I, AE— RN 2 0 REE SR FE ST I, S FAPRMAT 2R GOR 2 BRI A
PO : ~1%*2 B sl ~ 1.

FIFAT SRS EOR I N E pow O BRECEA R IGIE S R A S BT on 2 800s
SERKITRITIZI . BES B SO MR A, SR S i L.

T int RGBS, S5 A SEEEHFE AL, BRIRSE A Ech 8 fEIRMIER T, Brh
SRS AN foat ZERLIFH ) float RAURGLEIR . Hln, 10**2 3&[H 100, T 10**-2 &1 0.01,

F 0.0 T MECRERIBERFE ZeroDivisionError, X HEFT SR RIBE R A complex
6. (FERMINA X K5 % ValueError.,)

Wz B A ERRR__pow_ () HERBAE L.

6.6 —TEATMIEH

A AL S BA A e sk

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

HHE) - () R E T SR AE; xefmlilid neg () FREROTERER.
FLHAY + QR 88 2 sk h P 280 s Tl pos_ () AT IR RER

HHE ~ BUR) BEAFEX BB . < BFEAIUE SCh - (x+1) o B RER TR
BT invert () FEERITIRN HE SR

TEFTA =L T, WEPRSBEIEBAIER, 5514 TypeError R,
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6.7 ZRBREHEF

TIOUEARIBEATRAE R GRS, W R R AT B TR E AR RS TAT A
SV PASESO, — MERTIREELBE SRR, H—MEN T ARz E A

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

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

BREAF * ) ¥ HSE R . WASHECE BAECECTY:, 88— SR ACN B Y — A5
B AURITH . FER—MMEOLT, A ECE R AR R BRI AR . FEIG—FMEOL T, RATE
YIS S P ek =7

Wiz B AR mul_ () FI__rmul_ () JriEEEE L.

BHEAF e (at) W H bR E M THMETeYE . %A HE Python 2B ST L2 AT .

3.5 FriRYige.

BEAE /(%) 7/ CER) R HSEIWT . WA ECE SR e o R e 8L BBOM bR 2 it
—A float {f, BEHAHEEFRIZE AR HBEG BRI 45 Rl 2 i ) floor” pREGIATEARBRIEMZE R . FRAE
MizE k5] % ZeroDivisionError 45,

This operation can be customized using the special __truediv__ () and __floordiv__ () methods.

BEAF 5 (B K 58— N SRR S A S B REL. AT SEC e 2R . B S 8
HEXF| K zeroDivisionError B . SETLUCNE S, Hln 3.14%0.7 %F 0.34 (Al 3.14
BT 450.7 + 0.30), BUESTRFIARIES SRS S MREE B (SUHE): SRMARHE—
TENT R A BRI 4

B S5z AR PA TSRV x == (x//y)*y + (x%y). WIMNERRSEHEET N E
PREL divmod () ERIFFE T: divmod (x, y) == (x//y, X5%V) s

B TR PATEGEE, BEAT 5 S EAFEE X R ER N T PUTIH W ERF g (XFRIEE) « 45
FRAR LA 4 2 DL Python 2225 1) old-string-formatting —5 .
AR R mod () A E L.

BRIZEAT, BIEBEAFM divmod () BRECRHUE X TEE. WA LERTAEH abs () ORI
A7 RE

AT + (addition) iy th HSEF . S EECE LA ECTY, SCEECAHRIZERNF S . TERT—
FREEOLT , PN B R A R 2R B G AN . FEJG— RIS 0L, KA TP 2 BF R A

Wiz BRI RN add () FMl__radd () J¥ERAE L.

BEAF - ) R b S8 2 . WIS EOR enldt i A R 2884 .

WAz R sub_ () HEEREE X,

VB abs (x%y) < abs (y) e8P HE, (HWFR AR S, BT ARTEE, AR ERGNEL. fiin, BidEs:
V-6 B Python % 50k — A IEEE 754 XU EAE, N Tl -1e-100 % 1100 HA 5 1100 MFEMYIEGYE, IWHAHRFR
-1e-100 + 1e100, XEHUME FIEIF4T 1100, A math. fmod () RIEINLS RN S HA 55— DS R IE A, Hitk
TEXFMFOL N RHR ] —1e-100, fAlAhy =S BT BRI B

2N x AT AR AL T y AR, W T &AM </ /y THESIL (x—x%y) //y Ko FEXFTHLT, Python 23R [l J5—
AEER, DAERFFS divmod (x,y) [0] * v + x % v /RREGE .
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6.8 BLEH
B RLESEI ISR TR AR

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

Sy = KR O G (A o TR e Vst > AT W > 5 I e U3 (= OAed AR A R VRS
MWz BRIl RN 1shife () Ml__rshift_ () FYERBE L.
FH n gl SUHRE pow (2, n) BEER. 7o n e LoNFRPA pow (2, 1) .

6.9 —fiEzE
SRR % AR AR S

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

and_expr
XOY_expr

or_expr

& IBHF X LS HPATH AL AND, S N BEREE P2 — 0B\ T__and__ ()
B rand__ () FEEJTVERT H E S

~ B RTHSHO TR XOR (5 OR), SHUUMER M REE e Hh 2 — U AU R T xor_ ()
B rxor () ¥R YERI B E RS

| BRSNS HPATHA (G7F) OR, SEAMHES MR H Hrh 2 — AN ER T or ()
B ror () FEERITEEIEE XS

6.10 LLEIEH

5 CR[, Python H Ay WEGZH PSR, IRTAEATIEAR . BAALEH. 7—45 CAFZ 4
ET a < b < c EFERFB NS GER AL N AF

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

Wz H &= Ef/R(E: True 5 False, H&E XY & 7 ik n 5Bk I HE /R{H. 7EMIE LT Python
FHEM/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy BgoRE—K (B
BFEETY x < vy (ENERE 2z #FASHERIE) .

IEP PR RIXFE: W a, b, ¢, ..., y, 2 HFEK opl, op2, ..., opN HIEIEZHSF, W a opl b op2 c
... v OopN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

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

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

AR a5 XA —mO U REARIVHE (54 EBRPRRS) . XS {EAE Python Hijg— A4
SR B, XESAEH A — TR, H., XGEFAZOR AR E N E I, f
W AR B ALUNSE o RS FATE I TR E R IEAR S . A TR RAA R i il S BT
G LU A e E ST X G

HIT I KA object 1Y (BHEEUEE) TR, ENIHM object 4K T BUAR BT . KA
PGB S g e kB2 () KE A CRIWEATH, TEHS A A S,

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

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

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
Hep ek MR E . A — DR ECHEE RS A EAFTH A S 200100, R x =

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

* None Hll Not Implemented # 2 BFINI 5. PEP 8 &N B %F G 1) He e B 24w i ilad is 5 is
not MAEETBEMA R T.

o kRIS FA (bytes B bytearray BYSEH]) AT HEFT AL IS R A LA . B EICER
BB B A 7 S R T AR

. ?ﬁ% (str ML) (M A5 Unicode AR ECFE (WEBREL ord () ISERY) $25 JLIF HEA T
s

AP A RS S A RE A LR
* J¥% (tuple, list 8 range BYSEHI) R 728 Py LLik , range i85 —ANFR il & A SRR
. PA R G i A— BhE FU R 4 R R A S, ISR TP LR 5] & TypeError.
A A 4 A Y T R T A R . N B ARE I BOE R W R S H A S RSN . X
WA BT REBE [ — X G A SR A I AR FHB AT BRI AR B AT AR A M
PR T 22 T [ ) 7 L LR
— IS, BT R AL MEE, FH HA A Y B e B A% (B
m, [1,2) == (1,2) MEME, HALERR).
- XTSRRI R 2T, HF S HE - ARSI RWHETEAE (Flan (1,2, %] <=
[1,2,y] BES “x )<= YR ) o QRN TCEAAAE, B ZIEHF R (Flan 11, 2)
< [1,2,3] MEMH).

3 Unicode FRifERARRIX 23 2515 (B0 U+0041) H1 34 2.5 4 (B4 KEH T 56 A”). B4 Unicode Hi kK Z B4 F58 HUH —
AR TR, (A — LG A AT i 2D TR PR . U, T 45 WA TR B H T3 ¢ 1]

DU U+00CT 7 1B A% 5 48 4o, T DAJH— - U+0043 R(7 1 2 sk 75 (K0 T 2Bk ©) il 1 — 1 U+0327 b fii
R AT (LA ) SRR
TR, HARE B 24K Unicode ORI BHETTHAR . X TTRELE A KINEE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 7 20) XA BT AL, M unicodedata.normalize (),
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o PIDBRS (dict WSEBl) A EANSE, A0y ALY EATRAMER (58 18) X, BAER—2k
B b ME B B .

WIF AR (<, >, <= fll >=) 5| % TypeError.
o 5 (set B frozenset BYSLHI) B TSR RIS 22U LUK

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

G HURGER L E HOTR I B RS
o REFOHA N ERBBA LI BT, HILENSAREAR LBATH .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE WV %08 A ORI e m)Th e, AHTE] RS FBE I B %R 25
x is yEWREx ==y
o WV AZR R PRI . A, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (FRR) B 2oR TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o JIi OB VA% S B AU . AT, TR A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

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

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

X

o
Python Ff A5 il ZR X 2e—BCPEALI . 5B b, IRECTEEUR — DR BEIR X LERL I 1)1

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

in siRE x in s BURJGRIME. FrA N ETFSIRSEARBDA R R SRR IGB 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict &, collections.deque X AL ZE a8 A, Fikx % in

vEMT any(x is e or x == e for e in y),
TR R R ROR U, MY x By BT x in v 2k True. —AEHIRIE v.
find(x) != -1. ZFMFR LS TATHALFAFR 75, B " in "abc" fi&[H True.

XFE LT __contains__ () FFERHAFAE KRG, WR y.__contains__ (x) iR [EEHEHN x
in y iR True, HMER[E] False,

WFREN  contains_ () HEXT__iter () WA E KU, WRAEX v PEFTIER =
Tz ifSE S x is z or x == z HHE, W x in y K True., WIREERIMEEG L T HE, W
LT in 51K TR .
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BIEHFS2IE R ER I MR DAL E T __getitem (), WY AR AEEERS]
S iffifg x is y[i] or x == yI[i] HFHEAE/IPWRG| S5 A IndexError BHER x in v H
True. (WERBIE TAEMHEALSTE, WEET in 51K TR ).

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

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

6.11 HREHE

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

HEPATH/RZBEAET, 8024 FB A Tt fliE e, LN ES ST I R(E: False, None,
A ERECTEE, DA TR MEss (UfEEArE. ol %, 7, £A5KREES). T
HARMEER WA M B . T SO R ATE R L bool () ok HilHZHE.

BHEFnot FHELSECNIRMER4: True, B4 False,

Fik = and v /X x KA AR x W IRWGR ERZAE: AT y SRAE TR [0 H g5 RE .

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

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

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MR LA G X “fy 4 Rk B BRERHENAY ) B —Dexpression A LH —

Aidentifier, [AWfiRIRElexpression B{H.
— ™ UL A9 A A 3 D I P o D) Rk = g

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

BCE R AE AL L B SO AL IR

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

3.8 BT IIfE: WS PEP 572 1 il Ay IR 2R A -

S TARAE F SRR . 2SR SR A ARSI S AR, IR RE S B RE ROU R B £ s IBFAF 2 LA R E R
10, I KB SO0 75 VR s it R LR sl it . B2 A5 B A E A K eI SO
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6.13 FHFRERX

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

conditional_expression | lambda_expr

expre551on

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA R RAY L 5E 4L -

Kk x if C else y HIE@MEM CTMAE X RKIL. WR C NI, x FFRORMEH BRI 75 WA
¥ SRAEFH IR ] HAH

25 PEP 308 1A KA MFRA TR

6.14 lambda FRiER

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

lambda 33k, (A B} FR N lambda #4 FL) ¥k T 6] @ B 4 K 5. F£iA lambda parameters:
expression 77 AE—NERENSR . ZARMAX R HELT HLAT 208 AR

expression

def <lambda> (parameters) :
return expression

THZ S A0S T A KBRON RN AL . TEEEE I lambda FksCBIH s ECA REAL & B B .

6.15 RiEX TR

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

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

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

—AES < FoR THRRIFE . HIEEERWAUN—Aiterable. %R ERXT S GR AL R T, I
PALE TAEPR OB R TH . FIRSER G2,

3.5 Biicfe: FahABR PR AR SR, RYIh PEP 448 4211 .

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

S 0).)

6.16 RIENEFF

Python $% 75 24 I X R ORI . (EERAEXT R AR, A& T A MgeR{E.
FELATILAT A, FaRaCRHEH R SRS AL SR e

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

Q)
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(£ L£50)

exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

X Python I BEAFIIILSEFHEAT T R4E, Mmoot (BoedbE) FIRIRILedt (BEghiE).
HAT FTA NIRRT BA M. BRARA B Chas i, W BAF T ooz, M ook
WIIBEMA N EZ A (RT HisE RN RAH).

TR A ARSI S A A R e, H R ks AT Brlid i e 2 A B
P

EERF ik

(expressions...), 4B UM B H5-5 ) £k =0, FIREIR,
[expressions...], {key: value...}, | FHER, £5E8
{expressions...}

x[index], x[index:index], x (arguments...), x. | #1H, Y5, WA, BH51H
attribute

awalt x await Z5iA7

* % ;Ej:Ti

+x, =X, ~X 1E, 1, ##{y3dE NOT
“Q,/,//,% e, FFETE, B, BB, BUR°
+ - IR

<<, >> F2 2

& i 5 AND

b #3755 5 XOR

| $5 78 OR

in, not in, is,is not, <, <=,>,>= I=, == P s B, AL B A I A A T A6 T
not x /R AE NOT

and /R ¥ AND

or /K% 45 OR

if--else Rk

lambda lambda FiA=

= T EESIEEN

SRR * o BRI RR AT A HA I FAR S (- TCiEFAF, il 2% -1k 0.5,
O & BEAF M Tk ks TR & T S R RE I TR Se g .
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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
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expression_stmt = starred_expression
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assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
"[" [target_list] "1"
attributeref

slicing
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