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CHAPTER 1

AL T @R Python il 5 WliiR . FF ARG B A BRI o

A BUS T REHLORUE N ARSI TC 08, (HR SR PR G B AR Al b A T iod . I SR RS s SCOUM TR0l ik

FRRT o AR I B SCRO T AR UESE 2 B, (A e al— S S, I, SRRk B EIE H

RESEASIX 03 SCRYAE Python HURTSKBL—ild, WFA TR ZE HATAI, SKbr ERA KSR AT AR

VB o MAET—J7TH , WRARIEAE G Python F HAR 7 AT JC %08 7 e G RS, VRV 1% REASAEIX

%zﬁﬁmoW%%ﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ%%X,mﬁ%ﬂ%%%N@EB§L~%mX%E%—é
FEHLA-)

TEWE 5 275 SO UGS 2 B SC LA R ARG Y - BAASCBUnT R A A A, R[] — 1 5 A H A S BT fiE
AR J7 30 eSS —J5T8, CPython Jef5-2)" {2 ] Python SCI (SR HAt— L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y Sy S BB BRI PR, RS R BIAEIE SC
BN 2Bk R — LB TR A SEERE

& Python SCBUHRAT A — L N EANBRHERIBIL . A KB SCRI AT 2 L library-index 5[ RN BRLH AR
B e, IRV EAT IR 5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIZEAZIGH i) Iz (URGH,  (HALA — S8 A S N4 A U 1 ok Ul SRS 1 )
RN S B4
CPython XJe 5/t B FFE4ES Y Python SCBL, DA CIEEME . Bkl S5 hdl BAE LA i -

Jython DA Java 2 4§50 Python ScBL, BLICHLRT AR Java R R —ABIACIE 25, sl ol DA 0 e 2
Yava 5P 3 FH I FT o AT AR 2235 BT i Tython 935

Python for NET 5555 16 7 CPython 52, {F2 I = NET $E45 1 i - FLAT DAS| ANET P, &
{9152 Brian Lloyd, A AR AT 17 Python for NET it

IronPython 5 —-~NET ¢ Python ¥, 5 Python.NET [ S7E T B 24 i IL #)5E4: Python 323, H H
4 Python {4 A ELHE41% . NET T4, T HOAITE %5k 49803 Jython {1 Jim Hugunin. A8 T N
W45 5] IronPython %3,



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
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PyPy 524 f{ii i} Python i 5 % 5 1Y Python SCBL. B SCHF 2 HAWSE LI AT B s ket AR s fe
AT s MITH A Hinz —g il avir g o@reds (F5E 2 M) Python 455 11), Gl
PR F AT . AR RN YT PyPy TiH T

PA_E X SESCEHR AT REAE L LL 5 10 5 IS5 SO P R RiA R BT 25, 8025 A T AR HE Python SURSTEH
MRFERE . WHEBEN& AR LTIIOM, PAREE IR IETE S A S A MR AR T2 T AR AR T

1.2 £5iF

AR ARINE SRR A 1A R ] 200 OERY BNF $EARRTE . XA & AR & AR

name = lc_letter (lc_letter | "_")~*
lc_letter = a"..."z"

HB—F77m name 22— 1lc_letter ZFIRENEEZ N 1c_letter MITHIZK. T—4 lc_letter NjE
EERA "a" B "z TR LR EAEA SR T A 2R A BRI ok 18 SCIRYEARTEERE R ) 44 8. )

AT — 2 FK (R E U2 FR) ik < o =0 B2k (1) BRI B T e ml, B2 bt
PERERIRBAEAT . RS () FORA— T ZRE S IREL, KL, S (+) FoR— KRS RER, 1
TGS RGER N (1 1) FORMBIB RS R (SE B, XET WA ATER) . * 1+ BAERF I E 2
B, PR AT AT T EAEIES TN SRR T 2 BT . BEANE R 1T,
A VFZ A AT BEI AL T B 2 DA Z R A 24T

FEVEE SO (N kR~ B, s@BOMIE T2 =455 2 AP AT P IE RS e E (M) X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

AR AR DT KT LT-HR], (ER ik SORMAITAE SCRAFAEAR R XA Jal 3 5 SO T A
WA, AT E SUAE T B3k A B AL SR AL . 2R —F (A2 r™) B ) BNF 43
FETAEE S AEZ A R 0 A DU g S
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http://pypy.org/

CHAPTER 2

RS

Python £ 1 —> ARAT &5 B2 S A BTS2 — A el 33k o i B AL ) FAAF IR, ANEERHA A
M MR — A SRR — N ATEAT

Python 2K SEHUHIRE 7 SCAHE Ay Unicode B9 55 I SCIRRY SCAR S vl el 4 A PS5, BRIA UTE-8, 14
W PEP 3120, QERIESAFTCIEW#Y , K251 K syntaxError,

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

WARATHYZE AR LA NEWLINE JEAFRR I . BRI A RERS MO TR A, BRAEHGEIA SLVF 5 NEWLINE (f3i
W AEA A 21T IR0 .. —NZEAT A A W AT BRI RS 1 AT B A A

2.1.2 Y1817

WHAT R A— T LI P AN SR AT o AR SO E AR R i, w] DA AT AR & L T4 1751
- Unix BT A ASCII #4445 LF (#:47), Windows Jif i i) ASCII 545 /%41 CR LF ([n]| ZE$47), B%# 1H Macintosh
i ) ASCIT “F4F CR (M%), ra XS n M, T &G, MARNSRBSEIENEE—Y
FATHY RS & kAR

Hi A Python I, JEIH“FAFER % A Python APL WA FIARIE C AL SEHATAF () \n, IR ASCIL #4F LF {E
FATA IR -



https://www.python.org/dev/peps/pep-3120
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213 I8

—HERUAA LS TAFR FHENIH-S () Tk, HAEWBTIRBAR . — R RS R BT 4,
W, BRAFE RS AT DR . FERELETERA T P 0

2.1.4 4EOFSER

R — R T Python IR 45—BK 85 — 4T, FF HITELIEMZAR coding [=:1\s* ([-\w.]+), X5
HRESWAE N IRID = IHRACEE; Fad Rk XA — 4382 TR S gt . Jmit s B 5 —F7. iR
TS AT, WU iR, MEmmL =R

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

X 4& Bram Moolenaar ) VIM A 7] B .

WA Jfdp e, BRIAZRAS A UTE-8. Ak, QR sCrRr 745 A UTE-8 EA5 7 F5E (o' \xef\xbb\
xbf'), CHEHRTL A UTF-8 GX /& Microsoft [#] notepad 254k (4 X TR

i P WG S 1 4 i 24 PR AL 252 Python FTA T B St . TG 1RE S HTREE TSRS, 96 TE SCFAFER . R
NS

2.1.5 BRXBIITHHE

P BCE Z AN EAT A OB () BRI — A8 AT, AR 24— T A — DN ARFE AR
?Eﬁ%%ﬁﬂﬂ%@ﬁ,E%ET#ﬁﬁ%%ﬁ#ﬁ%ﬁ%ﬁﬁﬁyﬁﬁﬁ&ﬁﬁ%ﬁﬁﬁ%ﬁ%%o%
1:

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

PASCRHLES AR AT AN BB A TERE . BORMLAS RE R DF R . ORI AN RE IR BHETEAT, FAFHR RSN (RIJE
ﬁﬁﬁ%%%%%ﬁ?%mﬁﬁﬂ%ﬁﬂﬁﬁ%ﬁﬁ%Kﬁﬁﬁﬁi?ﬁ%%%%ﬁﬁﬂﬁﬁ%%gﬁm
HoAA

2.1.6 a9 1THHE
FIFEE . IS w2 DA b2 VA RS S EAT, TCE R AHT. Bl

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

BRIATBHE P AP A TERE . S TR A IEA SRR P 450 . STt et e AT RSO IAT Z A
2H NEWLINE JE4F . [ BHERAT R AT A BT =5 15 F 4 ep b LR 5 BEI D0 X 2647 seipati A ke

6 Chapter 2. &% 54T
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21.7 AT

—A AT EARAT, BIRAT, IEAUTEE TR 2 AR T S 02 (MURNZE I NEWLINE JEAR) . 1E52 B AR
ATEAJIY, a8 AT RYAE BT RE 2 PR GSRAE-ST ENPR PR A R AR SE By SOmA e 22 5 ARl S AR SR
aerf, A Eas AREEAT ANESHK SRR o8l — R 2T A1E.

2.1.8 4git

—ABHATIF AL 25 1 GEREFFRN T RAT) SRR AT g 5, DAY v ) B i I 54

HRAF 2 NLEZA) B o — 2\, RGN 2% SO A\ RIS R (X2 15 Unix By i B KL
W—20. FAESS BPRF AT A% BB A TR g R R . — NN W] B SR A T 2 AT
AN R Z T ) 25 1 R 2

FE— A UESCHEH AR A () B AT AN AR AT At - BASA E it 2 R SO A X L s M
B, WA ARG IR 251 % TabError,

Br A YETERE: TR UNIX V-5 ESORGRiES A P RORRE, E— R SCPE PR & O R AP S 1 AT
S NI . 53 AMB B RN E - 538 ] RE 2 R R ) e R A k2 2

TEARTRE A D IEAAT; EAE RRgitRGOT R h S 2N . A TA7 8 25 N A AL B IEARAT 2L
RARE X BIINE e FEESHITIEENE).

ZATELATH H G RGO 2 YO A—A 3R T 42 i INDENT A1 DEDENT JEAF, HARUEHTHNT .
TEBEOCC RS — AT 201, SEMEREA— D BRI . B AR 2 BEE R 2 T2
e BEAZEEATIRAT IR PR SR TR . ARAR T, WA B AR TR SR, 2 it
AR, A4~ INDENT JEAF. WERBPATZHAR, W & L2t P ZP8Es — P mT%zER
(BT BEAR R R, A HH — (i 4 s> DEDENT JEAF. ESCPERRE, M BRia R T2
Hfti4: —> DEDENT JE4%

XN IER ((H4 A7) 1) Python AURD Ziit 7 fBl:

def perm(l):
# Compute the 1list of all permutations of 1
if len(l) <= 1:
return [1]
r = []
for i in range(len(l)):
s = 1[:1] + 1[i+1:]
p = perm(s)
for x in p:
r.append(l[i:1i+1] + x)
return r

PATR /R B 7s 1 2% Fh i ik 2

def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[1+1:]
p = perm(1l[:1] + 1[i+1:]) # error: unexpected indent

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

(FLbr b, = MRS LB ARG — MR R IAE s KB - return r I94REETCIA
VERCH AR AR S )
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2.1.9 BHFZENEH

BRARRAEZA TR BT AT N, ST SRR EARAT 25 2 I AFER )RR AT DA SR M BB AT . 2R A
TR BUAHE S BT R — AR RTEAT, IR 2 25 R 20 B (Bl ab @2 —ANJERF, 1 a b 2 AR -

2.2 HipRAF

% 7 NEWLINE, INDENT #jl DEDENT, SB7E7E0A F R BIEITEA: #isif, 485, 5@, & H 5K 4 Fait.
S VFAE (2 ATHER AT RSN R TIRF, T MR A AT . WUSRARTE — SUE, M ZE 24 el
R B BRI — NEAT .

2.3 FRIRFHIXEF

PRIAAF (S IS & A%) iy AR A E AT it »

Python 1R HAF L2 &L T Unicode #RiEF 4 UAX-31, FHIIAT F 30 & Lgifb 58 HE24077i8
W% 1, PEP 3131 .

£ ASCIL {5l 4 (U+0001..U+007F), "] I FARIRFFHY 747 5 Python 2.x — ¥ KEM/NEFHEA 2 2, T
2 PARKY 0 2 9, HAF AR k.

Python 3.0 5| AT ASCII {li Fl AAMW I/ NFAF (WL PEP 3131). X S84 40 2K 425 T unicodedata i
Herf¥) Unicode “FAF4iH R RUAS .

PRIRAF I BB BRI . XK/ INE R

identifier
id_start
id_continue
xid_start
xid_continue

xid _start xid_continue*

<all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the under
<all characters in id_start, plus characters in the categories Mn, Mc,
<all characters in id_start whose NFKC normalization is in "id_start xi
<all characters in id_continue whose NFKC normalization is in "id_cont]

B30T Unicode ZE IR 5 X
o Lu- KEFE
o LI NG
o Lt-HEKE TR
o Lm - B4 Bk
. Lo- Hfb5H
o NI-FEAT
* Mn - JE=HARA
* Mc- 2 HRRA
* Nd - 3T
o Pc- BEHRR
e Other_ID_Start - |/ PropList.txt 5 X B BTN FE, T ZHr M FIRE
* Other_ID_Confinue - |f] I

8 Chapter 2. &% 54T
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FA B IRAFAE AR AT I I A5 FLETE 30 NFKC; AR A HEBCRR )2 46T NFKC.

Unicode 4.1 /1A o] B AR IR 479 0] 2 0L AR R 1E 28 HTML 3C{4: https://www.unicode.org/Public/13.0.
0/ucd/DerivedCoreProperties.txt

2.3.1 Xz

PATF AR BRI AT IR B P B KT, A ATRUNAEEE AR RAT . SRR DEE TS X A Y 58
A3

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 RBIFRIATFR

FLEEARATIE (B T R85 HOAHRIRI S Lo X BERR AT R fiy A4 AR DA R 545 1T S AN 2

_* AN&4 from module import * A, RFFRPRRRT _ TERH MRS BT RAF R — YR (E S,
A ERRAFAE builtins M. SARMF R HBI, _ TRk S B BATUE L. 2 Wimport 15 4]

g _ AN SFRE N T EREBOOR HEE gettext BRI THA KA ERTER .

_*__ RGUE AR, EARIEA A R B dunder” 5K, X284 B i AR SO SC L (B AE bR
FE) 8. BV R E XAFRM R TE S WA 7k 7 ik 4 4R 51T . SRR Python AR Hridoff i
SCEZ WRAFR ARG T AT AR SO B U8 IR S ARG 7 (o T e B 4
BRI .

_* RRAAFR. XFAFRAESEE PR, S PA—MiR &I S ARG A2 S IR SR A
JEtEZ B BA R . ZIninas (245R) .

2.4 FHEIE
FHEHTFER SN ERRNEE.

241 FFENFVNREFHEE

FATER T IRMEL A AT Sk SR T A

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix — "r" | "u" | "R" | "U" ‘ "f" | "F"

I n fr" | "Fr" | n fR" I "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "r''" Jongstringitem* "'''" | '"""' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq

24. FHIE 9


https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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longstringitem = longstringchar | stringescapeseq

shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '™'
longbytes = "r''" Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseqg = "\" <any ASCII character>

X LI H AR L — NEIAR il i st ringprefix Bibytesprefix HE AR KM Z WA SRVAH
ZH o PRI RS P E SO s AR o g i P I IERIA R UTE-8; 2 iL2m 22 7= A

RS T PR IRIEAT ] A B A5 15 (1) BORG S (") RARR R . BATTH AT A R )i 8: =4~
FG |5 B0 SR b n R (R T AR =315 F4F %) SORL (\) FAF RN KA RIR & R A7 I 75

X, BilntT, REHIA SRS 5%,

FHRFHEB T AR "o o 'B'; EfAEN bytes KAMIE str RASEH]. B HAERS ASCII
TR ANV EUEAE 128 KA Fa AL R R .

FAARMF R FHEAT AR "o 8 'R XFFFRGRRN R4 F 4 B P R R &Y
VEHA B FAORAC L. e RGP S, \U Al \u' 8 SUEA SRR FF. BT
Python 2.x ¥ R UG5 — 5 FIHAE RS Python 3.x A—3(, 'ur' iEECATIH R

3.3 BRTIRE: FA T ERBEMTITERN "rb #i%, 5 'br' R I .

3.3 HrRIIAE: XHHRGE S FHEE (u' value ) B SZRFEHS | A DA 1L Python 2.x A1 3.x A & i [] 25 4
. FHE W PEP 414,

g £ wF WS F R IR A XL F A B F @A SRS F A Faii. £ s e
HEA, (HARRES b o "u' EH, BAEERE TR, (ARSI B mE.

=SS FEES, RVEAERSH LATRIES OFFEARARE), BRAERARSH VNES: =55, Xhir
EHEFWAEMZE R . 5157 2 RbonF I EN 74, B )

BRAEdA o BRY BIZR, FAFER AN B PR O EE T S BT ZRUARE C A S SO SR Rz
Al R 5 5 InR

10 Chapter 2. &% 54T
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X5 X EX ]
\newline | FBRMLAINRT 41 Z 05

\\ SURHFT (\)

\! B4 (1)

\" W[5 (")

\a ASCII Mj4% (BEL)

\b ASCII i EF% (BS)

\f ASCII #4 (FF)

\n ASCII #:47 (LF)

\r ASCII [1] % (CR)

\t ASCII /K13 (TAB)

\v ASCII B il % (VT)

\ooo JNHEFIEL ooo T FAF | (1,3)
\xhh TN HEHIE L AL FESF | (2,3)

BT H3 5 THE T AT A SORP 8

BYFF aX i
\N{name} Unicode (485 4 FR K name T4 | (4)
\uxxxx 16 {37 7N HE AR oo (A7 H 4T ®)
\Uxxxxxxxx | 32 i 16 SEHIE ooooooox I FZAF | (6)

MR
(1) SR C 30, B = A AR
@) SR C R, BRBANIIA .

(3) AEFATER A S, o EHIEOR OB RS DARH Y B R A7 . EFF R T EE T, X
Skt SRS DAKH B ZUE AR 2451 Unicode 247
(4) 7F 3.3 B AT X4 1 k.
(5) BRI A PYAS 7S BEFIEHD .
(6) I =UAT 2 F R AR R Unicode P4 . BESRIUA AT 7S #EHil 5 .
5FrUE C R, i LR U7 TR EREAR BAE FAF R, i il, RAML & B4R PHRE. (X
R SAEVARRAE A R s T A SUF8, ER G ER R TR B R ) AN R e
R BT AR IE T SOT N IR R E A L, SR TEE R B U751
TE 3.6 BUE M ToiE RN I E ¥ 551 & DeprecationWarning., FERANAK KN Python hit 4%
HEANTRSI A SyntaxWarning Hix &R 5] & SyntaxError,
BIEAE AR (E A, 515 Wel DU BT AT, BB SR EER B R Ts pla e\ 2—4
BT, SEPAFR —DNBHLA— G55 W o\ " N8 A7 e (B
2B IR TR A RE AT B SURHLEE )« S5, — AN R 46 F @A R A A A R AT 2E R (LRt
*Iﬁi’%)‘(ﬁ)ﬁﬂ%‘[%?ﬁ)o BRSO — M T T SRR IS EAF, T R —1
ST,

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

DAY TR BT A I E CAZE AR, BT BIG1S m AR SRR, sy S5 ] T il —
k. I, "hello" 'world' “[fT "helloworld". MAHIERT DAL RAHLHOMEH, DAJT FEHLRAR K
RS = < 971 2 a7/ B L1 N 2 O SR 3 i R 2B T 111 o = P B

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

)

TR MR R AEAE 2 W E L, (HRAEAIERSE . (Bt TR PHEF AR Rh A A+ 1254 . 1%
TR EPHE AT W AR AR 515 WU (=R E SR T AR M =5 155775, s
P HR T EL ] 5 3l AT R T E DR

243 gRtFHEFEE

3.6 FrRIHE.

o XACTF AT B F @ALDIR frstring ;2T A ' £ B TF " RIS TATER TR XM AR SR B, A
PA {0} AR ik s MHA AT s i {EL R R i, AR A AR P A 56 b b SAEIS TR (E
ekt

e SUPB S BAE L0 47 5 7 W E P — RS (B3RP I LA s o a4 H) . S5, FATH A
AT TR

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

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

| yield expression
conversion = "s" | "™ | "a"
format_spec = (literal _char | NULL | replacement_field)™*
literal_char = <any code point except "{", "}" or NULL>

FAFERLEAETE S DASNY B - L P HME AL BE, R TRUEAETE S ' (" 80" 1) PO BN =
FASTEAEA S O R — BB, B RA—A Python ZkAT S0 2] I /R SRk US04 I HORAH R Y
ZORE (RPN RA ), ATDMERRXGIM—T5 =" ZEaTREIA— AL L bRy
By B. ZJERTiEn A — AR S T BRI . BT BIA RS T ENETR

A A5 R (i Pk A R Y A L S AR [ HE-5 7 (185 Python FihaX—REALHE, (HA DKBIAh., 25
FERR AW AV, 1ambda FREFA = LA RN ERIES . Bk nT DA & 3tT (Bt =
Em%ig$¢O7@%K%@ﬁﬁﬁoiﬁﬁﬁﬁéﬁﬁﬁ%$ﬁ$?Eﬁ%@ﬁ%&ﬁ@%MEiE%
It P4 SR AEL -

£ 3.7 U P A Python 3.7 Z i, await FkXtdiFasync for TAIRMESAAN VR P47 7l
EFAXP A, X2 PO R ARSI

FEPRME T2 T5 ' = By, A SRR, = ARCRIESPR . 22855 ' ' Z R EafERis
A ke =" JER AR RS IR . BOATEIL T, "= 2 RBEA repr O BUEA, BRARLTTHE
TR MPEE TSI EOA S kX st (), BRAREI TS e

3.8 BCfE: 5 ="

WRIEE THEAT, BRRXWRIELG R S s . 5 s BIXFEE R str (O, "' AR
M repr (), 1M "ta' KM ascii().
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TEMZ ISR M format () PMMHHATAR AL AR UL IIRF St AR S NBHAH A5 R format_ ()
T ARSI 28 A— D2 T4 8 . RIEHRA G RS WS TERDFAF R R mE .

TUZ B RS UL AT i AL S A i B 1 7 B, X i s P BLi nl A& H SRR 7 Bofl XU BIAT
BRI AL S R R IR e 7 B X B MU AT U 5 5 74 3 format() 7 ¥R BT (8 I A I

RAAC P AR FIE T DADEE (BRI 7 BONREYR 7 B 2 AP IHI{E
—LEAR AL AT R IR N

>>> name = "Fred"

>>> f"He said his name is {name!/r}."

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> numpber = 1024

>>> f" {number:#0x}" # using integer format specifier
'0x400"

>>> foo = "bar"

>>> f"{ foo = }" # preserves whitespace
" foo = 'bar'"

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

>>> f"{line = }"

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

>>> f"/line = :20}"

"line = The mill's closed "

>>> f"{line = /r:20}"

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

5 T A S T LR P AR ) T S B0 — A S R B e 3 B o 10 P A AN B -5 SR A% 2 AL 4 H 7 T
EGMIOEIRCZ BN

f"abc {a["x"]} def" # error: outer string literal ended prematurely
b

f"abc {al['x']} def" # workaround: use different quoting

AFBA P ARV TR, XS5 R4 R

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

R 75 2N SORML A SCRME, T ARl AR

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

ST AT R P EA T HVESCR 75 eh BV P B0 i ke

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

(Rt
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(£ 50

>>> foo._ doc__ is None
True

7S WL PEP 498 1 I AR AL AT H FIHE RIS W, PASCBE AT T4 S AR P A R AL 1 str.

format () .

244 HF¥FHEE

%ﬁ?ﬁﬁﬁzﬁ%ﬂ: B PR B LT TR RC M G0 il — D Se o — A B8
E%ﬁ??ﬁﬁ#ﬁ@@ﬁﬁ%; — 1 IXFE TR b ER h B H I AT AT 1 A .

24.5 BERRFEE

RERUR TR PR DA 1I3A RE SCaEA T A

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

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

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

nonzerodigit = mar,LL"on

digit = "om..."on

bindigit = "o | "

octdigit = "om...mm

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

BB IR AR BB PR, AE— R BN ST A

PR 2 XU /NI FIE A N RIS 20 BT R RS 7 4L AR Ttk . — AN R RIZ TR R
Wz 18], Rl R AN 0x Z )5

ERARFN T AEHET LA RFABINGE . X2 Tl 5 Python TERUAS 3.0 Z HIFT 6T C X% /N2
FIHEARE .
— LR HME A R I T

7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

T 3.6 JOE B AAVFLE T THE O T~ Rt 704l

14 Chapter 2. i#@;& 54
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246 FARTEE

PP R THEL R DA I3RS AT

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

fraction = "." digitpart

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

TER IO AN RS A E AT, B2 DA 10 9 B8, Bilan, 077010 @ATAN, HATRIEIES 7710
FAT o 3 AT T PRV R FEL OB T ARSI o TR I, SCRRDA R R R A T 704

P ST T AT

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

T 3.6 JUCE B AAVFAE T IHE O T Rkt 7704l

24.7 EHFEIE
Ry i {EL i AR TAlA S St AT fli:

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

— AR MER R NSRS 0.0 M A. SR PA—XHE RBOR R, ENTIIBETEREAI R . 24
H AR, W bR B (3+43) o —LERECF T ER R BIIT:

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

25 BHEHF

PAMEAT R T2 54T

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

< > <= >= == =
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2.6 SR

PA R AR B PR SR A B A
( ) [ ] { }

d = ->
- = *= /= / /= = e-
&= |= A= >>= <<= * k=

A ] B PR RO R P IEL P o JELE =) R SR M ISR L PA BB RIS E3
N ETRIRAEARAEAT , AETRE PV AT, (R ELEEAE

AR ATHT B ASCIL =45 1 FLA AT A AL 3 o B R 3L, BURRRITA e A o B 3
N \

DA R ATHTE) ASCIL 45 R7E Python (/1 . A0SR b BS54 o 7 TR RN R 2 S e P35 it
I |

&ix
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iR R

31 MR, EHS5ARE

* %32 Python HOMBR ISR . Python T2 7 i i BT Bttt i th et G sout G m) K AR FTR i (IR X
B, HE RS AR T AL AL, DA SR XTSRRI )

HAXEEA S EBWES . BBAE. — DR BIE G, B %7 it A S o38s ;s AR0] DORFEBAE Azt
SHENAEP R HBIE, 18 BRASF AT AR g5 2 A 1d () BREEER AR EH g 5103
T

CPython implementation detail: ¥ CPython H, id(x) UM x BN TERHIGE .

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRECBBIR I —AFRIGER GEUAZWREXZ). ST, — DRI R AT BUER.

AR AL A A o (BT AU RIRS RAIAR R T Ebd 5 EA T ABCE RN Ry RT Zag. (—4
RS ZE AR R MR AL R PR 5 I, M5 ESCER, aTE AR s HRIZARIETA
A, PESER USRI REZ AU N . HIt, AT HE S T EARENAE, Sebrd CEH
Wb ) — XGRS B R E R BN, By, FATERADCA R AR, TS SR ]

AR o

MR DA IR, MTCVEVT RN E AT AT RE SR A BIR . Fe i H AR Y S SRR B3R [ml il
i 5 A W AL - AT SE PSR (G SR i e, I BRI A A GO 2 R R

CPython implementation detail: CPython [ i fi il Ay (AIE) ERAG I PR EEIE IR )5 | T RO 5, 2k
XA AT 7 A 7 B RDSCH R R 7y, AEANGRUE DL 5 0 B0 5 | BB . TR go BB SORs 1N
i OB PRLEIR A AR B o HABSEIL S AR AT 775, CPython BUA 7 AR AT RERCAE . AN B
AT IR G S R A SEALE] (BT DAVRY, 24 2 S X ¢ P SO o

VERG BN SC B R ER R I BE W] BB IE G 0L T SO X G AREA T o iE 2T Rl t ry...except’
TEAHE S 5 R AT RE O R QARFFAFT o

AR SN BEIRAT U, BIAFTIF SRR 1 o 2400 G/ o B [l YA IR i 8 Bt B 3% S ke
JC, AR TR O AR AR A, XX GUA AL T B R SN SR B, A close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho

17
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Jrike SRAMERAAERE T WA K LR B Pt ry. final 1y’ AR wi e’ IR FRAE T UEAT R B A A
T

AL GAL T X AT R ENRh 55 . FANPITAIC4l. FIERMTUAE ., X LE5] ] R 2di Xt
SAERI AR . EZHIEOLT, MIRIE—DAGRER, FRAVSHEIr SR g Hi2,
BIATRIE— DA TAEVERS, WG B A S RN RS B, PR — AR A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RIS R AT LT i A i . R XS 905 W B e A AL B 32 8 5 X TR AT AR R A
A A 55 S b 2 iR 0] A [ BB AT — B X S 0951, AT T AR SRR P A fe i
e BlafEa = 1; b = 1 ZJG, a flb TRESWATREAN PG — ME A X%, X BT BRsE A,
HEfEc = [1; d=[1Zk, cfldPRESIRFEMNAFE. BM@ssE. (§HEEc = d = []
U [F] — AT R RAEZS < F1 d. )

3.2 FREXBERREH

PATR 72 Python WIS . 3 AT (RARSEHI & DA C, Java U HABTE 5 40 5) W] PAE CHEZ AL, K
KA Python TTRESMATE Z YR AL (BIANA BREL. R8O B AU 45 45) , A il R AR 2l
BRI R B -

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

None R HA—FIUE. & —HAMER RN L. WG N EYFR None Y. EWFZHILT
EBNARFRZE(E, BRI R BHE Y R HCRF R 9] None, B IREHRE N R .

NotImplemented it 3¢ 78 A7 — Ff (. /2 — A H A BE(E A9 B 00 X 5, Bt Rl o N B 4 AR
NotImplemented ¥ F]. HUC{E 75 v& M 455 HL A J5 v AR 5K B 52 1 A5 8708 43 55 0 1 3 (o] it
{H. (RS E s RS U s R A LR R . BRI E N E.

#1452 I, implementing-the-arithmetic-operations ,

Ellipsis JRAVUA . & D EAREMRENR . WRELFHE . .. NEXFRELLipsis
ik, BREHENE.

numbers . Number BAXIS 47 I EHAIE, I SBHENEAIZERFFIRA A E R H R AR B
XGRS — H A HAE AR FEMCAE . Python i T 24 SR JE R RIB s, (B2 B
TP TFRTTE.

BF R TFARFIREN, h__repr () F_str__ (), HAUTEE:
s ENVRARIET I, SPEAENIMER, $Fom ERA R ERNR .
o FRIBRSAERTBERYNE L0 TR 10 HEH]
s TERIE, BR/NERETTREAAER AN Z AL, AL R
« KEME, BR/MIGUSETTREFEN AT, AR,
o IEGCS IUE SR N E 2R

Python X3 #EAUH, 3 R ZBAOAIST AL

numbers . Integral MR RINEATRBEEGHIN R (EFHIEHM LD,
RETUBORT A0 73 A PRS2

BRI (int) M GIONMEER/MECT, SCZIRT AT (BRI . TR BRI
BHHRATIERFIR, TS DA 2 NS IR, BERGRAT S AL A R 23 L
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AiZR%Y (bool) MM RFIRZ IR False Fl True, fi3 False Ml True (HRYHAF G2 ME Y
RIS G0 /R BB T, PTG REAE S R G BT R 20 AR 40 fE 0 A1l 1
BISME BL R ATERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBRIR HUE H 82 e B 0708 B AR S A 12 I Bl A BB AR o

numbers .Real (float) MK L RALES I RORE B 27 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T ICZ2 BIPLASZEAS (PAJL C BX Java SEPH) . Python N SCHRE SRS BEVE S8 SRR A 8 I PR il 2
FIE A FRER A N AFE AL, (H S AT M T7E Python H i FH XS TR SR A RN L T8, Rl
A P S PR S BT A% S AR R 4

numbers . Complex (complex) IRt 4: PA—RLES 2 RO 17 s B0k 8 S EUH . A 07 S50
BEF R U R . — AN EBUE z B9 AEEB  HEEE M 2. real Al z. imag RIR
.

51 BB RFR AR BB N RS A RGPS, WERAL Len () AL —NFAI A H R . 24—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8l a B4 H i il a[1] 2.

FPAE SO A a (i3] WWHRGIS N kTR KH, i<=k<j. DAERAAN, FIRTIA B
— M EGFFRBMERHTS . B IR RT S 2 0 TH R

LIPS A H = A step” JESHY” PRIIA™ ali:j k] W a PRI A XA EH, =

=1+ n*k,n>=0Hi<=x</j,
J 4 AT AR AT AR MR I AR 43

AR AR AL PR BN R — HATE A REFF UL . (WPRA RS0 HAXT R A5, Hok
AR R W] AR Y 5 (EE, — AN RIS R B B | AR G2 AN BE R Y )

PATR 2 T Al 2R R 4

PR FAFER 2 H Unicode T EZH T4 . JEIEIFE U+0000 — U+10FFFE Z NI FTA IS07
{EHATAEF PR i ] . Python ¢4 char 8% i 2R 47 IS AL FE R — K
BERN 1 PR S . WE KA ord () BRRF— AL A7 R B Al — MERIAE 0 -
10FFFF Z NIUFEREL; chre () AR MERTE 0 - L0FFFF Z NI BB N K R
1 IIXS N FAFEE XSS str.encode () B PAME 48 E W SCAR Gt fF str #40h bytes, 1
bytes.decode () WIT] PASEELIZ [a] ) FiAS .

Jedl — ey 4 H T AR AR Python XF 4. A& WA DA L 4% H T2 thiZ 5 7 B iy ik
KRR RA— AR HR T4 C ed)) nll e R A UE I— A SR (— ARk
AREARERIES T, PN RETE S E AR E A 4D . — el i — XA =
B8 4755 2

I TIPSR AN, AR A 8 AT, DAUETEH 0 <=x <256
AR RRR R . A A FIE (B0 o' abe ) RN E bytes () HiEae nl PR Q7Y
XS TR AT decode () BRI N FAFER

nARyEH R AR AITERL RS TR . TR A AR T BT A EIR(E A e 1 (R TR H A
FI A T Aob P 2B ] 28 7 51 28

Bl B2 H Al AR AERE Python X5 . 313 il I 7 #5-5- R - i 5 73 B 2>k 5\
8o GERBIEKSEN 0 5 1 FFIRICTH SRR M. )

FHBAL TR SRR T AL A N ER bytearray () MG asRAIE. BT
AR (PRI AN AT A ), A T R L SR i 3 D AN BEER-S A T2 HY) bytes
R

YIRS array 4 T ANESMY AT AL FSIEARURB], collections M2,

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HRZEATPEE, BN EREL Len () REESHRIZH R LEH WA Z R GA,
KERFPAIRIESR I, PARGEATRE. I X FR SR eis 5
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e

frigde, B add o .

b T A2 B TCEE ISR B S R A8 B0 00 5 = s S A ] o 33 75 00 28 R 1 3 B 85 L e BRI 2o S A
BUF S (B 1 1. 0), WE—EE+

A W P A S 2
Bty R RITR LA

HAgt s g —1.

ENTLEENER set () MEa g, A2 5 n] Al T AT

HERA WG SOR AT G, BN NER frozenset () MiEgRlH. HT frozenset X}

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

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

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

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

FHLSRBSE A, X SR AE A TN I A P AE 7 M AR A o R A B )
AL FIT , ER RS RRHEA SE R E T AN SR LS B A TS 2 O B A

FHOZ AR BATEE (... ARERATE (B 0T 5 7 /N,
PR dbm. ndom Al dom. gnu $2HE T HSMIBURRERB], collections HHLZANIL.

£ 3.7 BUCEEL: £E Python 3.6 it 2 i P M A R B 8 AU . 7E CPython 3.6 HHE A Y S HARH
(ELAE 24 I 24 P — 1> S A 10 S 2 1 5 R

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

J e SCeR B e SCREION G ali i R K0 SORGIEE (B 3 40 3L /N o B IR ffay — 4

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

FRIR SR PE:

B aX

__doc__ ZPRE SO A, AN None s AN -4, QG|

__name__ R E 24 PR s

__qualname_ Z R B qualified name, n 5
3.3 BN EE.

__module_ ZRET B 2 PR, %A WA None, g

__defaults__ A BOAEN S B EOASBEA ) edl, M s5 | W5
HABINEN N None,

__code___ FN IR ) SR BRI X 42 nj5

__globals___ Xﬁﬁﬁéﬁ@ﬁqj%}%'ﬁiﬂg?ﬁ%%[m RS Mk
JR 44 A5 1]

_ dict__ 44 25 18] SRR R EUE 1 5

__closure__ None B A &% pR E T AR S0 40 1 BTt oo . A % His
cell_contents JBMMIIERE LT,

__annotations__ | WESHERHMN . FHREEESHE, WEERR TN | 775
°F 'return',

__kwdefaults__ | L& KEFESEENEAN 7, s

K sArA " Writable” [ Jg 3 S A0 A E X 262

20
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BRBON S0 S R R BRI B B AT R B e, (9 Q3 mT DA FH ok 48 BR B Tnoe e - 58 7 1 BRI S Atk o
AR IREBUR I B 2@ . 2 E R AT IR P T LR B . RRTRAE M EIFANE
55 5 B b

LK G AA cell contents J&Mh. X ATHUT AR KA KB E L ITHIE

A KR BCE S BUME BT AMHACED I R P52 0. 2 00F SO0 R B filiid . ce11 2R24M]
PAE types B

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

ROk R E i __self  RIHIMRAL, _ func_ NREXG; _ _doc_ NITIANISC
B (5 _func__.__doc_ fEMIMRD; __name_ SHUFVEAFR (45 __func__._ _name_ fEH
FE); __module_ SAUFEFTIEBIRIGAFR, A NN None,

DRI SRR ((HRRERE) N2 BT 4 AT = R U

F P O YRR ST e R B2 R R i (] BEE A% 2 — AN SE ), Wiz E
FH P R B S e 2 4.

24 38 2ok M IS BRI F P SRR O G 1 A A SE I ERT R, RSN 4
_ self  JEMERIAIRILH], 40 HEXNG . TR __func_ JEMEELR ORI BREL
POE-

2l s IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRG __self JEMk
NGFEAL, H_ func_ JBUCHEITEN RN EO R .

WAL IER SRR S, SRR R Z R (__func_), FIFRERF) (__self ) IH
ASEINFERT k. B, 4 cR M7 £0 REuE W2, M x 2 cig—Aseel, WEmH
x.E(1) #EFTHEHECc.£(x, 1),

M ASLHHIEN SRR H— N R EX G, PRAFAE __self  HRY” RS SEfr a2
GEARG, AT H <. £(1) 2 C.£(1) #ERTHA £(c, 1), Hip £ VK TIZ

T TR RO G 21 S B 5 TR G AR e A g — N SEBIARBUB PRI R A o AERLLU AL, —
Ml R LA Tr 2O R R PR 25— DA AT BRI A AL & B S0E TR A e LU
TP E SCeREG HABTATE ISR (CA RIS AT A ) TERRIBUN AR & S AR A e . AT —
ATF BRI B R AR — AL R L 7 SCRR BN e o 9 T3k IR ke 1
LR BUERI/IEN A & R

MR RE — N vield 4] (Wyield 1% 5) F35) W eREEO ERARE— £ R E Rk, X
A4 R RCFE R IS, B a ] — AT ASRAT R B Y aEACAR X R - IR IR AUAR ) iterator.
_next__ () HIEHLFERNRY—EZTEIEMEN vield AW T —MEN IR M
R T return IFMEEPATEIRER), #5551 % stopIteration St HX kA a5 2
BRI S AR AR

PhFEe%y (i async der R U BRELEC VR EIBPR N W42 S8k, AR R ECLE R FH IF £ 0k (]
—A~coroutine W%, ERREt Fravait FiXR AN async with fllasync for &M, HIE S
UIRG RS Sl (N

RIS B T 2 oyne et R L Sy oo A B R e A
BB B I 205 R . AR T A async for ok A HFT B8
Wtk
TR EREA aiterator.__anext_ () FERFL&IR A awaitable, IR STEREF
WPATEEIE vield FkX il —ME. MREAITIN RIS ret urn iHA)EUR i 5 — 415 1)
B, #F23|% Stophsyncleeration SH, HATERIIABIAL AT,

WELRE N E BN SO2 T C B AN ERE R, N E KR B T 4% len () Fl math.sin ()
(math @ —PIRENERD). NWERBESURBEMREH C Rk E. Rk R st
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__doc__ @B SR TR QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BUWTF—4H); _module_ R /@B ZFR, WIREA N None.,

WE DTk ﬁt%ﬂi%iz’%ﬂﬁ@%&%%*ﬁ%iﬁ AR R A E T — A C BB G A
HIBIONSH. WEITIRR— B2 alist.append (), HHt alist Jj—FNFX G, FEBRBI
B, REIRAY R BEIE __self KWK alist FTARICHIR S

R RREATANRY. AR RN “IF” KB E HRLB], KMATAHEE new_ () B
AR, NS HAES  new (), MHBHEBSESE  init () RYIGAHFHISEB.

Rl AT LA T 26 Eljiii)‘é_cal 1 () FriRRIEERCA A X AR

B BB Jg Python U AYREAMA L BT, s A 2% B, dimpore WA ZGE WA, =@

importlib.import_module () FINEN _ import_ () HHRHFAEEH. BHIENE2 A EHE
B G SCEL A4 AS 1] (k2 B v S S R AT _globals JEMET ) o JEYES | g
PoRZFIA PR, Gl x YT m.__dict__["x"]. BHEAAE H TG A A
X5 (FAPIHIR R AR EE ) .

BRI  A aS E i, Bliim.x = 1 %W T m.__dict__["x"] = 1.

e LW (\T5) JE@tk: __name_ jﬂ@%ﬁ%é’]@ﬁ? __doc__ A SURYEATER . WA A None;

__annotations__ (A[i%) NH— ML Ti7E TP, B RERIRPITRIRIY, _ rile R
PEHE I OB SO B R4, SR E R INER B — A SO 3G . B U R R BB rile
JEME, BN C ARER R A 1 B MRE 2 PN X1 A — AN LS sh S 2k i 4 R B He ke 6% e 1y
WIS AR 4

FIIRM A BRI __dict_ NPAT LR IR BG4 23] o

CPython implementation detail: T CPython & FEAE S FHLA R, Y0 B T4 I da i A e =7 Bk
PO, WA A TEEN 5 . A R, W] A 2 T U R B CIR A A B R
Tl

FiE P8 A ISP — il i 28 SORAIE (B0 2 3L —47) . BRI il — 7 S RSB

ST fir 4 25 18] o KIS SO O T R AR, B C.ox P ¢ __dict_ ["x"]
N AP AE— 2y X R DA SRV HoAt E AR PR 7 20 o RAEH R BN B2 BRI, RS
HI AR EMEIAARM C3 I AT, RIGEAEAE B0 8 GoRE5H R 2 R AR B2 )
— LRSS BB R FFIERRAYAT . A 5C Python 1Y C3 MRO BHES W] &AL A7 2.3 HUAA Y S0RY

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

YRS (B4 N ©) K7 A —DRIEX G, B —4> _self_ JBIEN CHY
LBITEM R BHET A NET R R, ERHHEAC IR ST R RITEPR AR 5. I
__dict__ Frt & WA LAMRBUS LR HAL T ZOE 2 E sl it & —3Y

RIS R R T UL, (HA SRR 7 4L
FXFZ PR (30 LA A — RSB (W H 30

FRRIE M __name_ AHZRIAFR __module_ MM AFR, __dict_ HEEI MK AN
()7 _ bases_ S HRMICA, HHAERIEHE PR IUTTFEHES); __doc_ MR SCRYFE
e, R NH None; __annotations_ (A[i) N— MU T Fi7iE 7L, ERAERMEIGT
FF AR o

el BT R RS GOk AN (W 130 BRANSRIEBIARA > S G S A I ST fi 44 5

], JEPES IS E e p A ORAE P R BN B, I SEBIR BRSE A R E P, &
MREAERIEVE PR WERK BN SEMN — E SCRBo 42, “E%%Ji%%ﬁ;&fﬁ]ﬁ%ﬁ%, H
__self  JEPEHNZSEHI. #SIEMITN BN RSP S0 E3C Classes” —4y, 27 R HAh
M SR R B 28 SR PR AT 2 0 s 38 25—, IXRRAR 3 1) JE ME T RE 5 S B i T2
__dict_ HWEIXEAR. WRRELBIRIELE, MARIWHIERA__getattr () Ik, WA
FRTTIEAA R EER

22

Chapter 3. #iE#E%


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

The Python Language Reference, 4% 3.8.13

T A 1 2 0305 S5 00 0 < i, LR 20 0 X R K0, IR KA serarer ()
W delattr_ () Jrek, WA TR BEEL B S0 T

URZEIBN BA FLERFIR A FRI Tk, ST AR PN sit . 2 W5 okor ik 248 —T5.
FiokIgtE: __dict_ AJEMEFIHL _ class_ ASEBIXTRIKZE.

1/O X4 (3BR XM BR) file object Frm—ANFTFFISCIE. 7 2Ry =X ] SR 8 et 4 open ()
EHRE, PAM os.popen (), os.fdopen () £l socket X4 [ makefile () Jyyk GA T REMH FH Hebd
L BT LA Hofth B BB V)

sys.stdin, sys.stdout fl sys.stderr RYIIRMLAXT R T RS ARSI A . i Hh AN B DRI IR ST
X5 EATERS ASCABITIT, HILERRE)E io. Text I0Base ISR E LHIH .

PSR Ly R AT 8 ) ) SR B e R B 2 P o AT s SCRT RE R A SR AR 25 FSUAS B R T 22 Ak
NN 5 B AR AL —FF M4

R G X RER % A 5 5 44 [ AT Python fUfS, BiFRbytecode, AR GANBRECN SR IR 5
FET AT RS R B R R (RAT R REY) B G| AT, X A& RS0 i
HERASBUE AT T MBS G A2 SR RN (R ENZOR T R IE . -5 B0t
G, HRHEXRATAE, WAEEN AR GG ONE 2 ik 2 %) .

Pk HiEJEPE: co_name #5 T BRE(4; co_argecount WL B SEH B HE (GG LR &
SR BOME 2 50); co_posonlyargcount NAUBRAIESHHIEE (BiEHA BRIMERN
Z%)); co_kwonlyargcount KPR KT SEEE (B A BAENS%0; co_nlocals
Sy B B 0 R SRR B I BUE (035 3 80); co_varnames — MU 5 HRAS & 4 BRI T4
(S H A HAE B HTTH); co_cellvars h— A& i & R BT 5| 1 Ja 0 4% = 44 FR 0 o 4
co_freevars N— M E H AR ITH; co_code J—NFRRFATIE T F4F 1
H1; co_consts N— M S TS BT B AR T4 co_names Sy— AL 5585 i i
H A FREYTCAL; co_filename ANPGRS CAS T FER) SCF44; co_firstlineno N EITHIAT
Z; co_lnotab KH—PFLFEE, HAgiE TN W BT S L GEE S ILRERS 1 IR
gjfﬁ); co_stacksize RHERII K/ co_flags H—E, Hgmhd TR I H I ZA~
1E 77N

PAF 2R T co_flags BbRENIE L WREE FH *argument s 5L RLZAT BRI
BSH, W 0x04 (g E:; MR **keywords B RIZZATREECEN K HFESE, W
0x08 R EE WREETE — M ERES, W 0x20 (iBsE

KRR (from _ future_ import division) Hf#if] co_flags PEIFRE KA
FRAD XS G2 10 S 132 75 e FH A 28 e A SR R B 13 o) I AR SR By A3 R B 02000 v 6T
LK) Python A H A 0x10 1 0x1000 {iz.

co_flags WY HAAI B LR EE A P ERIE A

RGNS R R — A REL, co_consts WSS TR 2 AT SCRYEAFER , QSRR UK

None,

W% Xt G R TI. B AT EE HEEAE RIS LR 30, BBl & B 25 IR B R K
PRI LB M £ back MET—HEARMT 8 mUE HE), WE s K2 SRR Wi A None; £_code
i pr AT RIS XT S, £_locals WA T ERAM A T FU; £_globals NHFE#KER
AsE £ builtins FATFEKNE (EH) L5 £_lasti A HEHTES X2 AEM ST
FRFER—ERID,

Vil £_code 5% —> #HilF{} object . __getattr__, MliFZ4 obj Fl "f_code".
YRR S @M £_trace, WHIRAN None, MZTEAIDHA TR 8 F 4 2200 sR 8L (FR AR
D EEEHREAT SR A - XA PAEAF £_trace_lines h False 4k
Jii P

AR SEEL T sk 2l il ’f £_trace_opcodes ¥4 True R AV EAED R F1F. HHERE W
SRPR R PR AT | A ) S bR B B PR R R, X AT RE S S ECR A U RRERRA TN -
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£_lineno JNWIHI Y HIATS — 7EIX L5 AM—DHER KON TRBEEL 1045 1T (BUR T RIRZ /Y
D). AR T LA B A {_lineno SEBL—A> Jump fiy S (RIBLE T —1EHD).

IS5 SCRE—A v
frame.clear ()

ST Y R AZ RS 1 AP A S B 5 I o 107 ELWSR I UR T AR, AR ek
SEIe XA B THTR S WO R RERT | (BI04 iRk — S 5 DR e 2 5 ) -

TSRZ W4 H IEAE AT 25 5] & RuntimeError,
3.4 B RE.

B R FXTRFR— SRR IRERIC S . Y555 AR R e @ —AN B 5, T heiE
FE M types.TracebackType R HIA|HE .

YT RS R BT 4, YA R RS R IR, SRR R ITIZ G 24 i 2] 9
ZHITEA ARG . YA AN AR, BREIRESRRT R . (S Wy &6 —15. ) E
A[{EN sys.exc_info () FrREIWITHMEE =50, AR RN __traceback__ JEMER
FREL

MR AALE o] H AR, BRERER S (AR IFHIRE ) S AFRMERN RN WA MRRERR AL T3 AR
2, BHA{EHN sys.last_traceback SHFEH.

X S R [T X 5, D) el [ %o G g S 3 R phe S ML AT B2 to_next JE MR ASE
EIRRIR B o

FEPRI U P th_frame 4614 H R GAGBATIG th_Lineno % 2k 5306 B AE Y 175
tb_lasti s HLiRHES. ARSI T U URAY except T-MBUAT finally T ¢ ry WA,
91 AT R 1T Bl S AL WIRE 0 47 5 R

5 tb_frame &5 k—1 HitF4 object .__getattr_ , MfHE% obj Ml "tb_frame",
TR B R PE: th_next AIRIRER IS — 2R GEA LA RFERD), WHREART 250K

None,

T 3.7 R IR AL RT AR Python AU 2 sLBilfe, A LR to_next JEHERTA
BT

P x g VIR KRR __getitem () JREMBIMTIR . MR WA ANER slice ) K
Hok .

FER @M start HNF stop H EFL step MK AR; S{EHUAE SN N None . i 2@ 4
AL,

Y H AR — A7

slice.indices (self, length)
W2 — NI length FEATEEAEY] R ] 2 length 158 7€ 1K JE R 4% H ¥ 51 I8 1]
FrRE AR BB AT H R o ol MR =SB RURH ) e X SRR B P i start Fl
stop F1'5 VA step HAME . ZRG5 BRI BGB N B 5 TE AL D) AR — B Jr s .

WG TR GARAE T — Pk _E SCTIARE B RO G Ry D5 AR SR 07 3 ST R
GORME T AR G R , G5 R ESRE 7 SOTEX SR . MRS BB S Tr
BRI, SRR RGBT G, AP PR SRETEX G H BRI
1, AR R A SR AR T . SRSTEX R TS N ER) staticmethod () 14
AR B

RIGIEMR KT BN GRS RN A e 8 Srkas s R S B R BGZ A S 10
Ko BN GAEIEIRBAEVE R AT M EAE LSO @ SO — b fiiid . 205y 4 mli
T NE ) classmethod () MR R AN E
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3.3 BB EBR

— 2] DA i mXEﬁ#wﬁﬂi%f’”E’Jﬁ%ﬂ%%ﬂm%% RIS K B E B A (BN ARz M s 5
Y1), ke Python SCIl SRAFAF ERAY S, SRS HATE SR T BAEAFIORES . B, ﬁn%#
MEEXLTHN__getitem () ITIK, #ijﬁﬁ%lﬁﬁ AP, W = (1] BAMEFT type (x) .
__getitem_ (x, 1). BRAAUIIBIIMEDL, TEEA E SGE Y ITERITEOL R 2% ﬁtﬁlﬁ-ﬁi‘%fﬁﬁ%ﬁi—/\

BE GEAE N AttributeError B TypeError),

FF— AR RN None FoRXF W IEAEARNTTH . fln, WR—A2%_iter () M None, NiZK
BRARATH, I ILSEBIE iter O 4731 %— 4 TypeBrror (MASWAEE gotiten ().
TESE BT N 2R AR e, AR B — SR B DL S B R T TS GOk UMY, 24 2 A = i . Bl
n, FEBCAA TUR YRR T R P PR UL A R , (HEEII R rTREREBCA B L. GX A DLy — 5L
& W3C I SCEI RGP NodeList $#1H . )

3.3.1 BEEXEH

object._ _new__ (cls[, ])
T AR ols BRG] new () @ DEEIE (KRR MR TR 2 R A ) ,
BRI K LGB R— D S8 . HRMS S EHE AR R R R 0.
__new__ () BYIR AR A FR G801 GEE 2 cls 15100

WAL S IE BN S EE M super () . _new__(cls([, ...1), #i#EEN_ new () K
YEAA AR, SR AR E T BAE MOH ] 7 ) S5 P R ]

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[, ...]), where self is the new instance and
the remaining arguments are the same as were passed to the object constructor.
MR __new () RigEI—A> cls BB, WIFHSLBIR)__init () TR SBIAIT.

_new__ () WH M FER ARV ATAZRA T2 (BN int, str 2F tple) & H] L HIBIEE . EREFES
e H A SOTHEH B E R DA 2 i K B gt

object.__init__ ( self[, ]
TELH) Glt new () #BIEZ 5, BREVHAEZBIAA . KRS G ERAEMERRIANSE
A —AHERMPA_ init () F¥E, WHIRAENIRURMAE _ inic () FEE, SamiEx
H T 8 AT AR S L2 O IE AR B4 s Biln: super () .__init_ ([args...]).
XSGR new () Fl_init_ () VMEMIESTER (H__new__ () A&, HH__init_ ()
FEHD, FrPA__init__ () RIIF(EREER None, HMSTEIZITHIG]K TypeError,

object.__del__ (self)
TESLBIRF R . IO FR AL aiTi gy (ORIEY) . WA HEERF del () FiE,
MR RIRMAT__del () Ik, Wb/t e s A & DAR PR SE B BE 2570 i IE A 75 5%

_del_ () JFIEAT LA (ERHEREY o O — MZ LB B5 | R R HA . XA A X R ﬁio
__del_ () RERAETEARTN GO BN PR et R SE BB E R 5 A HTH CPython SEELH
AR

YRR M A SR N TRTAAERIR G __del () Jriks

HfR: del x HAHEMMA x._del_ () — HIESK = W51 HTEE—, MEEMNSTE < W51
TR N 2Bl
2 __hash_ (), __iter_ (), _reversed () WAk__contains__ () JFIEXE IR HABIT VA £5| % TypeError,

THRTREMKEE None J& T T A R 947 h R AR X — A
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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 YL:
gc B SCRY .

Bl T _del () HENEBLRCAHE, TR A AR SRR 2, Eeh
FTE]— IR sys.stderr. FRpHL:

o __del_ () AIEAREACK BTSN, AFSR AAT AR RACRD . AR __del () FHE
S AP IE TR, WTRES A EAEE, BIUZ SR WO IIT__del_ () MIFPIBTAY
(MY E

o del_ () TIDNERRRER N EENGT. P, EREIIG SRR (B E I LR)
T AL LRI S B None . Python 25T Al ie b 44 FRLIAS Tl ZRT ey 4ot it
P HA 4 i s SRR A B A R LS, 3T B T P 5 A B 3
{E_del_ () Jruu A skl

object.__repr__ (self)

B repr () WERBOHH AR — DRI Bl FAAPRFRR WERTHE, XML —MAHW
Python ik, BE#E AR EH B AMFEIUER XS (REAEMEREE) . WSRO TTRE, WINR [
K4 <...some useful description...> WFAFE. REMELTZ—DFIFEXNS. R
RENT __repr () HERENL__str_ (), WEFREIZRPWEGI “HEER" PR ER
H__ repr ().

BB F RN TR, IR R A A 5 5 (5 B I SRR EY .

object.__str__ (self)

Wil str(object) AMWEREL format () fl print () WHAAE S48 “dEIER ot
B FEARFR . IR AL — FAFERXT4.

Wh#Sobject.  repr () WARSET __str () AR B EH Python £ikz{:
AJ DA ) B 58 B A A B

WE IR object FrE XHERINEBL & object . repr (),

object.__bytes__ (self)

il id bytes W LALLM — MR T IR . XMW KR — bytes R,

object.__format__ (self, format_spec)

Wi format () WEREL. VIR, B LF4E 5ol BREPAK str. format () H¥ETRH PAER
— ARG KA FRFERFIR . format_spec ZHCHAL S TRk R IA N T4 o format_spec Z
B s format_ () WIZRBHLER), At REZEREE RS L AT A A Iy B2,
SO AR R AR AL BEITE

%% formatspec | fRFRERALTEIR AL o
AR EHE AU PR R o
£ 3.4 OER: object AL _format_ iR UERPUE AMEMTIEZF4F, 25K —4 TypeError,

JE 3.7 MR object . _format_  (x, '') MFEZERET str(x) MAF4E format (str (self),
.

object.__1t__ (self, other)
object.__le__ (self, other)
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object.__eq__ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
PAEIXSERERR N 5 LB 7k BT S ST RS PRRR L R RN : x<y P x. 1t (y) . x<=y
WH x.__le_ (v).x==yvi{fx._eq (v).x!'=yffix._ne_ (y).x>viEfx._gt_ (v).
x>=y Pl x._ge__(y).

WRE E S BT A MM SERL, & R ¥E T B 2R Bl EABIX} 42 Not Implemented., 4 fRRH,
WA R £33k F] False B True. AidsSiPr Fix$e )y idn] DOUR BT R, PR s BAF 25
FTFARAEHW (FanfER 1€ 1B 25544), Python 2XF iR MHETE ] bool () PARE 45 R A HIL K.

BN O T, object Mt i H is REHM_eq (), IH7E B 458 N R AEF & M
NotImplemented: True if x is y else NotImplemented. X% T_ ne (), BRIASFHIE
% eq () HWEREU, BRIEL RN NotImplemented., iz A2 A HABRE X &
SCERIASEIL; BN, (x<y or x==y) NEIFAEKE x<=y. ERIFERZE 4L RHTFEAE, 3

%% functools.total_ordering ().

AR __hash__ () WMIKBGE, TRFEIET SCRF B E Bz R AT AR T SR i hashable Xt 52k
TR — L,

KT VEFF A RS EIRA (LD SEA LR Z AL DS HBCRRER ) s W2 1c ()
Mgt () HRAXMBWRS:, _1e () F_ge_ () HRXMBWIRS, M_eq () Fl_ne_ ()
MREMTH O R ERIERR BN, BA BRSO AR A B R B A A B R s ) 33 1
e, MR SEe A BB RO RS s, A5 MR e Be B A B BB i . B TR S5
object.__hash__ (self)

N E KA hash () P PO AF SE RO L R A T4, T T AR A4 set . frozenset DA
Jedict. _ hash () MR E—ANEEEL. X5 H e 4 oA [ Bir s 0 I — A0 T 1 LA A TR G
MArfE s BRUEEE RIS S R X R &AM S A EIRE &, B ENFT 2 h— A omd it
IS s . Bl

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

Hff: hash () 2D FREEXW__hash_ () FERBUEFEW A Py_ssize_t HIR/N,
X 64 (IANEEN 8 AT, XF 32 iMER 4 AT, IR—ARERA__hash () WHEARENL KN
P b T B, TR A TR SRR A T . B — B R RO YRR A python —c

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

WR—ANREAEENL __eq () T, AWANARE L __hash_ () BAE; MREEXLT _eq ()
EEAHEX__hash__ (), WIHSEERREA T HER A ERTL. RS20 ST AR G2 5C 3t
T__eq () B, WIRNZSEB.  hash (), FNTTEA SR SEPL BRI A S22 AN AT AR Y (40
XS RI M FAL AR, R TR B AT )

T FE XRBOAN A __eq () FI__hash__ () ik HHENSEMNSE (AR HRULE

M, HH x.__hash__ () £RE—AEUHEAAIR x == v [FIREKE x is y H hash (x)
== hash (y) .

—RIMRERT__eq () HEFAEX __hash__ () M&HIH__hash_ () B A None, 24
—NEB__hash__ () 7R None B}, ZAEMSLFIFAE— DT 22 R UG A (B IE i b 5 | %
TypeError, HEYERKN isinstance (obj, collections.abc.Hashable) W iERHHHN
ANATHE ARG o

WR—ADEBT__eq () MEFERERALEN__hash_ () LB, WASHEITEE _ hash_
= <ParentClass>.__hash__ 5 CHIEHIERERT
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WEAR—NEHEH__eq () WEFEIRGA SR, WNZAFERE L __hash_ = None,—
ANAENLT__hash_ () PAERHET| &% TypeError 254 ¥f isinstance (obj, collections.
abc.Hashable) Ji ARG PTG AT 42

TEff: TEROATEOLT, str fll bytes MR/ hash_ () (HEMH—A BRI BYLE Mk, 2%
BEAE Al Python HEAR th & RAFAE , (HEAIRELE EIZITHY Python [H] 2 AR W] T Y o

AR A T B IR PA ST AR 4 R 55 Moy - AP A e 84 AR A Ml A R E R I DL T
PIHFTRCRED OMmA2) B 4RAF . 1% I http://www.ocert.org/advisories/ocert-2011-003.html

A A S A HIERUUT . Python WA PRIERX N RF AL (HETE 32 (L1 64 fif
o A —E ) .

%5 I, PYTHONHASHSEED.

e 3.3 e BN E I WE A BEALAL .

object.__bool__ (self)
R 925 DA S B LG I DA S N B bool () #EAE; WiZiR Il False B{ True. MR FE LIk
FE, WEERIFRA__1en () FFHEHRFEHEZHEM U L EHENE. WR-DRERE
X len () WAEX __bool () WHHFALGIREHMAENE.

3.3.2 HE XL RitihiE
FIPASE SR A5k F A SO REBBHEDT (x . name MG, MRS ) A9 R4S S

object.__getattr__ (self, name)
YEANEMEDIRA G & AttributeError MARMBIHH (ATRERMM_getattribute () W
T name AN Jg— LB EVED self Bk ZM B G % T AttributeError; o EXf name
FRPERBEYER I _get_ () SR T AttributeError), M¥EN MR (FKEIW) BIEAESZT A

—A~AttributeError BH.

TR R B EELRRER,  getattr () MIASYIHM. (GXEFE__getattr ()
M_setattr__ () Z[EEEREMASRE. ) X T 80CR b 2 B8 A X3 E T
Wi getattr () BFICIEVIA LRI HAbE M. B B XTSI AR BRI, RS 26 7E SE B
o 1 o S e AT AR (I 2 3 o 4 A B A X 52 ) 3k mT DAL B s s, S0 N
M__getattribute () J7¥ET MREIESIONEPEDT Y 78 242 TR Ik

object.__getattribute__ (self, name)
W7 ¥ 2 T4 A v R DA S BT SR S Bl J@ e D ). AR KR E X T __getater__ (), M)
A, BRIE__getattribute () BAXMPH BRG] K T AttributeError. B
Wk E (R FN ) JBIEMEEE S K—1 AttributeError S, S T k50t 75 v Y Jo B
W, S R 3% 5 2 YA T R A (] 44 PR 18 6 28 O v ok U 1) B o 5 B AR AT J@ %k, BN object.

__getattribute__ (self, name),

TEMR: B IRAEAE A R A T B B e R s ) T A 5 R RO 155 D0 T AR IR YA I T RE 29
Bd. SR EE R

Gk A HIT A object .__getattr__, iS4 obJ, name.

object.__setattr__ (self, name, value)
P EAE— A B A A o XA S BURIE LS (RIRHE AR 2 LB 8) o name
JEPEAFR, value FEREG TR MHERIE.
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WR__setattr () MBEWRMELR —NLOEME, €M% R4 805207, Bl object.

__setattr_ (self, name, value),
5l &—A~ #HiTE: object.__setattr_ , MIHFS4L obj, name, value,

object.__delattr__ (self, name)
KT __setattr () HHAER A MERTIARBE . BITENVIZTE del obj.name X TZARA
R A SR B

5l & —A~ #Hil%4 object.__delattr_ , [fiH7Z34( obJ, name.

object._ dir__ (self)
W ESAEAHI AT R dir O WA . R BEHELAUN— P dir () SAERIEFS 4R,
G RIS HAHERF -

B RIR B 5]

FARS PR __getattr Ml __dir_ SBR[ R HE SOWBIBRIBIERI U . BEHURGE __getattr_ bR
BV 42— NS, HEPN—DNEES, R EZERERNG] % —1> AttributeError., WIRMEN
IEH AR lobject .__getattribute () RIEBHURAPLEIEA @M, W _getattr SAEfiR
) __dict_ Pk, RKFINSF % AttributeError, W], B4 UAEMEL W H0R 145
RAEL

__dir_ PREUVYUAESZATMBRE I HaR AR BER AT A BRI AT TS R BCRATAE
PR BB A RITAIE dir O AR,

AV A O ) AT (R E BRI B RS RE) , AT DAR A R __class__ J@PERE N
—A~ types.ModuleType W12, Flun:

import sys
from types import ModuleType

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

def _ setattr_ (self, attr, wvalue):
print (f'Setting {attr}...")
super () .__setattr__ (attr, wvalue)

sys.modules [ name_ ]. class = VerboseModule

MR SR getattr_ FIBCEMIE _ class_ H&@mifl @ EEE T AR - &
HYF R A RS B (A 2 1 A N A AR I i 1 A e SRy 7 S 5 T ) AR Z MR o

1635 U __class__ BEHBCHTTE,

3.7 FiRINEE: __getattr_ Ml _ dir_  FEHEM:.

%W

PEP 562 - filJe _ getattr__ fll __dir__ $iAH FAHIRA) _ _getattr_ 1 __dir__ KL
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ScHl R 2%

PAF T EALS— NMEAZ A2 (FRR Hik
IRAR I IAE I A 35 R A Egekpy i drh
AR e P ) 4 Y TR
object.__get__ (self, instance, owner=None)
VAL M R PAIRBUIT 2t @b (S MEDi) sz ZenyseBilid @it (SeBilf@ ki ). nIiEf owner
SRS A F RN instance 295 VTR JEPERSEH], anE i owner Heijiia) J@ PN ] None
WY 245 T SRAS 2 Y JR (U2 5| & AttributeError .
PEP 252 §8H]__get_ () WA —Z2_ANSEITTHAIXT S . Python H 5 PN E AR SCRFILHRS &

SC; R, HEsess =07 THATREEORAL AT NS4, Python H 51 getattribute () SEBLEL
RSN SE, TR e R L.
object.__set__ (self, instance, value)
P 7 AR instance T8 78 W ITA 5 281 S B @ M5B E value.
R, WIN_set__ () B__delete () PHEIARSA “BARHALR" . BE2HES RN 16

a

HRK) MIOIR T —A PTA & A Sl (%
)o TELAT/RGIH, “JRIE” /IR MM ITAHR __dict__

object.__delete__ (self, instance)

AT ¥R AR instance i 52 1) BT A 3 JE L B S 4

object.__set_name__ (self, owner, name)

TEFTAH #2E owner QIEINGAA N . ka8 2 YIRS name.

HEff: __set_name_ () AZMEA type MG — o p A i, RIAERAS Sk gz
Ja SUBRANER I — iy, AR LR 2 U B FL A E 4 i e 2

class A:

pass
descr = custom_descriptor ()
A.attr = descr
descr.__set_name__ (A, 'attr')

S LA X 2.

3.6 HIIkE.

JEME __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IR BCE IR IEA B T 3h5k
JEYERBATIRTNG ) o XTI FIX GO YL, BT ATE UM s R iR — AR E A (HT28) s fifE:
HEFE—ANCESH (BN, CPython 25K HLT C PR IRE A B E ILEIE) o

T iR 2%

Buick, fiddsste A “4aith” WXTgEN, HEEUT R E gAY i ETER, 8
Wi get_ (), _set_ () Fl__delete_ (). WHR—DXEELT AL TEFHEE D, BN
J& T ) BRAAAT R N — X E i rp B, R E RN B . B, a.x MERIFSM a.
_dict_ ['x'] JFlh, KGR type(a) .__dict_ ['x'], FEFRKKRERK type (a) W EFHEZE, R
(ORI

fHA2, WARIRB|ME R E LT RGBT ER XS, W) Python 1 E£x B2k BRINA T M 561 A I F fliid
P e 1K B B A AR e B IR AN BRI EEARE FIr s g vk B e v 1 o ok e
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RS R G SR a.xo SEINAE UK a T E:
BN f A B E S A B DL AR 5 2 PSS R AR — M AR VR x.__get__ (a) .
SBIIE WR G B — DXL LN, a.x SBFEHHT: type(a) .__dict__['x'].__get_ (a,

type(a)).

RIPw R ER]—NIE, A x SPFHONFF: A._dict__['x']._get_ (None, A).

BHE W a 2 super BW—EH, WEE super (B, obj).m() &4F obj.__class__._ _mro__
BRBESE EHES A RFEI AN LR HfAS: A._dict__['m'].__get__ (obj,
obj.__class__ ).

XF TS0 46 52, 1R AR O Je G T ST R R AT VR SR AT AT PASE _get_ ().
__set__ () fl__delete_ () WMEEASG. WREEFENL __get_ (), IBAVNEMERF IR W #4857
WEAL, BRI RSO F PG —ME. WRRIAFFE LT __sec_ () f/E__delete (), ME
BARGARAT AR PIEERA € XL, WER N HEERRAST . EE, BIEHARFRI e L get_ ()
F__set_ (), MAEIRRARST A __get_ () Ik X T__set__ () Fl_get__ () WEIRHEIALTFE
AR A E A S R, AR AR AT AR S i

Python J5¥% (34 staticmethod () Ml classmethod ()) &2 N AEHERT AR R SLBLN o R LB AT DA
EESOFER . XA SLHIPAS-5 A R 2 H AL B — R T R

property () FREGEVENBIRHIAIE A2 . P SLBIN GE T 2SR B AT

__slots__

__slots__ SRVF AT AU A I A 1 1 () AR e J@ ) R 2R kB _ dicr_ R __weakref__ (R AE 2 AE
_ slors__ Wi XS FE AT H . )

L] __dicr__ 07 3T DA HIT A 2500 o itk A 4R B th T 5.8 SR8 i $2 0T

object.__slots__
XA AL BRI IR AT HE . AR AU Gl b S0 6 1 0928 B 44 M I AT ER P81 o _slots__ 282
PRI AL AR B =SR], FFFELIE B S AR SLBIR)E# _ dice Rl __weakref__.

{Ef __slots__ B EEIN

o MUK EH—DARE X _slots__ [WZERF, SEBIRY _dict F__weakref _ JEVERF S ATV

o WA _dict_ FE, SEBIIANREL ARAE _slots_ E SUR A AR EIRE . 22— R A R
HIRIERF G| & AttributeError, HIAARFHEISME, WER '__dict__ " MAZ| __slors__ =}
H AT ER 81

o R KRGRASLHIBEE _ weakref A5, & X7 __slots__ WA LR HSL bR 555 . WSk &5
B R, B ' __weakref_ ' MIAZE| _slots__ FEHARFEATER S

o _slots__ Rl NEAE BB AR (IR 2) fERBER FLEn. i, BRIk
Ridat _slots__ 5 U SEBIAR B B ERIME: B, IRt o 7 S A AR .

o _ slors__ FIARITE AN HRT & LB, RPN _sloss_ FEHFEPRIFETH. A, 7
A __dict__ R __weakref _ [RAREATME LT _slors__ G WA S X HTA 3790 A AR
B D

o WR—ANE UL EAE AR W e X, W R B E SRS AR BRe AN  ) (BR @Rt
A MBS ) o X SRR & AR AR E Lo KRBV RES TSNP 1E U
IR ET

o B _slors_ ANIEHTIRAH “RIARRKEE” EZRBIFIU int, bytes Fl tuple FIRAED.
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o ATATHEFAFH AT L AT SR T VARG 25 slors__ . WRETHL AT ABEGE T ; ANad, Rk BEL 4 Bk Ls
A EA IR S LE.

o _ class__ WRAEAAEWAN A MR _slots__ By A i EH
. frﬁﬁ LR FE A E R Z EAREZ T R, (B REA = A B A i JE o (HAth
B HA S AL E AR ) Z

. ﬁﬂ%jﬂ _slots__ (/1T — M E NG, WSAR AR E MEREH R4S . B2 _slots__ JBIERA—4
2R

3.3.3 BENKEE

MR HADIET, BEAIEH) _init_subclass__ SxB5WH  SXAERETT AR S RERS AL T 2RAT S, X5
RALMAR A B B, (HR RS Mie 2 eI Y AR E 2, I __init_subclass__ N H/EHT
FE T S ERIZRTIRAE R T35,

classmethod object.__init_subclass__ (cls)
Y FTEIRAE TN  SR o cls RER TR 728 MR E O — Sl LTk, ok
R b4 o 20

BA—DTH AN XRBFTSH WAL HLEN _init_subclass__. N T 5 H b i [
_init_subclass__ HIKHEA, WLHHET B AHHA CRT SEEIAIEL R, Hin

class Philosopher:

def _ init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__ (**kwargs)
cls.default_name = default_name

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

object.__init_subclass__ BYBRINSEBUT ARSAME, RAEMERES BRI MG 2 — 4R,

M JCHPLR metaclass R H B R AINLHITEAERE, HASHLL __init_subclass_ 5K
Mo Lhrpgoek (MAERRA$ER) Wl type (cls) AL

3.6 B fE

pIvES

BANE LT, KM type () RWEM. KA DRSS HNHIAT, KGRI E F
type (name, bases, namespace) HJ4EE,

KA @R E A XATE A netaclass REFSEL, BURET RS ISE A LRI T E
file ZELAR/RBIH, MyClass il MySubclass #:& Meta H5EHi:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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FESE SLNARE AR AT AL XA T S RS 1E N IR i i T Ve A A 33
WA AT, R AT IR

* fi#thT MRO %% H ;

o IS 4T

o HER A )

o PATREFAES

o QTS

fi#tt MRO %8

WRAESE A P IO 2 type LI, WIEH __mro_entries_ yAXTH TR, Mk BN4
B, A AR TCAMS BT A« 5 A 0R 81 28 AL AR B R 28 . eI AR S,
TE LIS B0 TR AR JE R 1 2 W

S UL:
PEP 560 - %} typing FEHA1Z BT () 4%.00 3 4%

WEEHHITTH

SR AN SO 8 4 1) TSR AR DA AL
o AR K B B o, WETH type ()
s RGN RATCRME 7% type O WSEHI, WHSBEB AT,
« R A type O BEBIVEREATCH, BUE CTESE, M HBIIRER T,

HATIRA M TCR M B E Ik (WRA) AEITE R E AR TeE (B type (cls) ) Bk, &
IEIRAEITCR N Ry P X BB T — A8 QR — MR TR G s, e SO
HHH TypeError,

EEAGETE

—HHE TEMPIeR, WPRHERS L4 250, WRTHEEAG _ prepare_ JEYE, E4PA namespace
= metaclass._ prepare__(name, bases, **kwds) WIER MR (E P3G (R4 /i) ¢ flt

SR, MMMk HAE L) . __prepare_ FYAN BN classmethod () . __prepare__ iR
AR SWAE A __new__, (H@YHRAMEXN RPN, %4 2SR D] — A8 dict .

WARICHREA __prepare_ JEYE, WIS S BEWIH R — DS 0GP .
S U
PEP 3115 - Python 3000 H1¥jcR 5| A __prepare_ M4 =S[AIHT
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HITHRER

KFHESPL (EPIT) exec(body, globals(), namespace) HERBIMIT. EFIFEH Y exec () 1Y
%Ei%%ﬂ??ﬁ%m)(ﬁi? PRA N EBI , VAR A R (BFEEME) 5K B 4R RI MR
H 7N

B2, BPEEY20E SO T BN TRRT, FEZE IR e LB DR JiE A B 2R E 2 R b L 44
i *ﬂ*ngﬁ% W SEBIR S — N ES BRI ER TN, BUE Ty AR i e =R A
__class__ 5|

BIEIEIR
—HPATRF R MIE TR G425, BiELHH metaclass (name, bases, namespace, **kwds)
BTG (BRI BT S 515 A __prepare_ W)

WmAREEE P EEM T ESIHT __class__ B} super, A%@XT%zpkyﬁﬁﬁ/Tﬁ’J super (
__class__ firg| [, X2mgmiFEaspre)2m RS mes . X8 HZESH0E X super ( %ET@

;SDET ST IREAE Ok A0S, TRl A T 64T 24w R B S s S 5 2 B A% i 4 ﬁ%ﬂﬁ%*Aﬁ%%{
R

CPython implementation detail: ¥£ CPython 3.6 2 J5WJi AT, _ class_ HLEVERNZE a4 S T
_ classcell  ZHBEHITI. WRGLE, COAighn LERKS type. __new_ J#H, PATEREIEMME
VA% . ﬁﬂ%fl_ﬁﬁi 7r Python 3.8 H¥5| & RuntimeError,

L BOAICE type BEEALMRA SN type. __new_ MICRRF, VUNEUNG A & G BARHEQ]
R RZ I AT

s B, type.__new_ KNERGLEMETHAENL T __set_name () FERIRIREE;
o BEFK, FrAXEE _ set_name_ JyVERHE BT E LRSI Eflid 2% BT it 44 AR 2EA TR 5
o I, FEAEHZARYE AT 0T TR E B B init_subclass_ () BT

TERMBOUEZ G, EXPEREETEIE OPIEids (WRARIE) , BRI RN E E XYL
e B Ry 44 251

Yilid type.__new_ QUE-—AHENS, RMLAME a2 2 ML S IR S PO B A8 1A P
EFER G EXAFRIA BT DA, JEE NSO IR __dict_ &k,

S
PEP 3135 - Pl R iR RN __class__ A5

TTEMER

JCRMTEAENE I AER) 2. a8 aibeEs . B, BOE. A&, AshrrbartasE:.
B MEZRLA K H BB IHBIUE /A 24745
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3.3.4 BENEHIRFREE

PR ¥R EZ isinstance () fll issubclass () WEBREEIEIATH.

Fiali, K abe.ABCMeta SCH T XL FADAE ARVPRAIGR B2 (ABC) 12N “HERLEEE” SSimEAE M2
WRA (UFFNERR), M ABC 2,

class.__instancecheck___ (self, instance)

AR instance NN class (—A> (BELEESAEE) SEEINGR BB . ande ST Bk, Swii i

PASCE) isinstance (instance, class),

class.__subclasscheck___ (self, subclass)

Return true {15 subclass N 40K class )—A (BELEEEERE) TRNRBIEM. R EL T A, W
2k E FH PASEEE issubclass (subclass, class).

THE R LRI AR R T MR (Tk) . BN ﬁfjﬂ*jﬂi?“;k%é@%*‘%ﬁﬁﬁéo X5 BT S
BRI B RIAIT IR A 2 — B0, TR 0L T LB A B i

B
PEP 3119 - 5| ARh&% L2 pinshaediiR, @l instancecheck_ () fMl__subclasscheck__ () %€

il isinstance () #l issubclass () 74, MAMIIRERBSIALE BT IZE S I ISR 20 N2
(Z W, abc Fith),

3.3.5 Rz RRE

A E AR, WTASEELH PEP 484 BTl )7z BUIEYE (BN List [int]):

classmethod object.__class_getitem__ (cls, key)

IR key ZHARE AR 0] FORZ BRI LT IXT

WA AR S BT X R A S, I B2 58 CTRRNFRIE, 072 BasCh 20535 . R, pLH 3
TR B T HSRAGR , NS A A -

%W
PEP 560 - X typing #B A1z BT A% 0 S Fr

3.3.6 #E#ITTEFAMR

object.__call__ self[ args... ]
WITR AR BIVE S — AR Bl ™ WA M WRE LTIk, W x(argl, arg2, ...)
WRET AR S type (x) .__call_ (x, argl, ...).

3.3.7 Rl ETRAE

I PAGE SCF AN ok LA AR X 5. RAVETE TI75) (s ReocH) sy (ngs) |, (Bl
HAWTE XA BULAD I EE A TR 5 SR B S 73 R 7] 2 AR TE T 7 9 e 1 4 B
R K H 0 <= k < NHP N ZFHEE A5 & X B IR R KE. HAME kB g i
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update ( #75‘?2, BATAT AR 5 Python FRifEF AT G A I 36l Ak collections. abe iR
7 —> MutableMapplng WS R LPITRIER_ getitem (), __setitem (), __delitem__ (),
Fl keys () HBEAERQENTFW 1. A48 754014 Python *T/Eﬂ%%ﬂ%‘iﬂﬁﬁéfxzf append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () M sort () EH¥. &5,
o 5 B B 5 i 5 SO SCR R add (), radd (), __iadd (), _mul__ (), __rmul__()
M imul_ () SFJPSRSENNE (F8PHEE) Rk (FREE ) BATAN @ LHABE(EZHAT. otz
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W RIF SRS contains__ () JPIADARRFRBOIAE T in i@ BAF; WFBUT, in WIIERBRITRY
B MTA, WA E. 73 SNE SR PSR E B iter () JriRASRVFRRIOIE U7 25
FRZRHE s RTRU, _iter () WMERAUHRIGHE: XTSI, WIS A .

object.__len__ (self)
P AL BN E R AL 1en () o WAZIRIEIRTRIGKSE, PA—A> >=0 REHERIR . oAb, WR—A>
MRAREXL  bool () FEMH__len () FEREMERZ, WAEM /R DS IR,

CPython implementation detail: /& CPython 1, ZiRK i KN sys.maxsize., YURKERT sys.
maxsize N EE4EME (FIAN len () W RE£x 5| K OverflowError. Bl i BLIE A I K B 1k 51 &
OverflowError, MHEUHENL  bool () Fik.

object.__length_hint___ (self)
VA I 77 ¥ PASE B operator. length_hint () o MR MR KBEMAITE (WK T8/
SRR o WRKEN R —A >=0 8. REMEW AT A NotImplemented, XL HAES
__length_hint__ F{ESEEMNFAER—FEALEE . O VEERoE T HIALIERE, I ARBERIEMTGIR

3.4 B

R U2 TR =L TR . PAT AR A

’a[l:Z] = Db

SNEEE

’a[slice(l, 2, None)] = Db

HAt B PAEAE . BE Y] Fr WiLEZ DA None %P4,

object.__getitem___ (self, key)
PRI I B ASE L self [key] HSRIE. XTpaRAL, 2RV LRIV A X R . TR RE
F5| (WEREH LTI ER) HRRMEERIR T getitem () Jrik. QR key HZEBURIEH)
M5 % TypeError S MR FFINRG [ HEILHE LM (TEFATEM R G R R IR JS)
M5 % IndexError Jd. X TMLGIAL, MR key AT (CRTEZAAR ) WYE|% KeyError 5

Rl

Y o

W For TRIRFEAR CrikRa I LW HHIK TndexError DB EHHBKIE]FAIIL: A

object.__setitem__ (self, key, value)
P T VEASE L] self [key) WMH. EEFIE__getitem () M. AXGREIILTTIEN %
IR T TR B e VPR T S BB B I, SR F S SRV T R i . R IEWIIY key (RS K1H
FHWE__getitem () JriKHITEILAH] o

object.__delitem__ (self, key)
T M AL self [key] BIMIBR. HWEFHS__getitem () M. FXF LI E
%A PR T 75 b A A R, SRS ARG TR . RIET key (BT 5] &1 S H VY
5_ getitem () HEMIHHARRE,

object.__missing__ (self, key)

WhHH dict._getitem () FEFRAENFH AR B IR PASEBR dict 2R self [key],
object.__iter___ (self)

BT IEAE TG B A s B A AR A o OT VR RO IR [l — AR AU X 5, EREB N IE A
MR R R MBS, ENIZE M P

A R HF LT ENTHREREXRE S A RIERGEIRATFERESHE typeiter — 17,
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object.__reversed__ (self)
Wk (ARAFAE) 2 reversed () WE BRI A M. B0 243& Bl — S LAY 2
PSRRI I EPOE SR Aw AT E N
bt reversed () Jj¥i, W reversed () WERECK ELHRENEHFHIML (_1en ()
F__getitem  ())e SCREFFAIMIMMIX G 2 AEREB AR BEIL reversed () I bm) S B S w0
reversed__ () Ji{k.
JARTIE AT (in Flinot  1n) H A A AT E M IER I 20REH . ik, Bar gl DARHEA Ry
SRITEEIE R AV EA BRI SE I, X R ZRO G AL AUN W IE XA
object.__contains__ (self, item)

P74 DA B 5 R DS S o TSRS iremn S self FA G AT AR LB, 75 USRI, % ety
G0 7 55 AL S ) B A R B (X

XFREN  contains () WIXTS, HLGAIREE ek litLL_lter_() SE AV /=R [
. getitem () WIARKFAENRYML, BFHIES 5% Pagta o sp o

3.3.8 EilFFEE

SESCOAR R RIS 2R A R R R B A SR iz 5 (Bl IR oR e B PR R OT

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv__ (self, other)

object._ _floordiv__ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or___ (self, other)
—1’Hﬂal—ﬂ:bﬁ‘{£;’é%1)b—‘kfﬁjﬁ7k §(+ _’ ’ @’ /’ //7 %7 divad()7 pow()’ **’ <<’ >>7 &’ A’
Do Blan, KEBX x + vy WE, Hhx2BA_add () FEHEH—DL6, MSPH .

__add__(y). __di Vmod_ () BN TN __floordiv. () fl__mod__ (), EANVILH

KURH_ truediv_ (). WEHEBARE SR =JCRARNE pow () XL, W pow () W& LW
ﬁiﬁxﬁﬁaﬂ’]“*/\?%%z

URX LTI R A SR S IR S B T2 5, BN IKIRE] 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)
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object.__rand__ (self, other)

object.__rxor___ (self, other)

object.__ror__ (self, other)
T X BT ok SE A B (32 i) BAEEm) IR RISAARIB S (+, -, %, €, /, //, %, divmod (), pow (),
KL<, >>08, 0, 1) IR BERT B PR S HE AR EROR SRV B 5 HL A BRI BT b e A
B, skFEXL x - y0E, Hhy BEA_ rsub_ () FERE—ASEE], W24 x._ sub__(y)
1% [8] Notlmplemented it v.__rsub__ (x).

THEE =IO pow () HASZRXM__rpow__ () (RA5E HIEEHAIN & Kid 5 7%).

TR QRO BRAERCR RO R B R A — > 12K, iz Rt T E s B s ok, Moy
VR T e SRR AR S B . AT Rl fei/p T2 S A Se R s BT

object.__iadd__ (self, other)
object.__isub__ (self, other)

object.__imul__ (self, other)
object.__imatmul__ (self, other)
object.__itruediv___ (self, other)

object.__ifloordiv___ (self, other)

object.__imod__ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
P X B AR LY AR (+=, —=, *=, €=, /=, / /=, %=, **=,<<=,>>=, &=, "=, | =), XLy
V%S HEAT B SARAE (B self) R [AI45 R (S5 RV ZEFF RN self)o QERFEA T EARBE
S, MY A AR LR B E k. B, R x @ BA__iadd () FERIZER—ANSEH)
M= += y SN T x = x.__iadd__(y). BN x + v BORE—FEESE x.__add__ (y)
y.__radd__(x). TEHEERT, P RIRE R SECR BN AT (S )L fag-augmented-assignment-tuple-
error), fEIHAT R SEbR B EERR AL — DR .

M BT = I ECHLEIFAAE— DR, X T__ipow_ () {HZiR[] Not Implemented 2N
Te¥ELRE] x.__pow__(y) Aly.__rpow__ (x). JLEFIRTE Python 3.10 & IE .

object.__neg__ (self
object.__pos__ (self
(

)
)
object.__abs__ (self)

object.__invert_  (self)
P TR ASE B JCHAIZ I (-, +, abs () Hl ~)s
object.__complex__ (self)

object.__int__ (self)
object.__float__ (self)
] P I ey v DA S B B R B complex (), int () Fl float () o J 243 0] — MR 2 M .

object.__index__ (self)

P MR PASE B operator. index () PAK Python T 2 TG i LK 407 X GUALHON BB G2 9 3 £

SRR CRSRE AR RIILI T, SO AR Not Implemented. QRARASE IR B A #AEH0 S s, W AR EREE
¥4 None — IR 3 A 2 UHb TR 22 A TR AH RCR «

ST AT R B, WURARR v - BIN__add_ () - RIS ZREAGRE, R S AR 5
.
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(BlanY) A 802 N E R bin (), hex () Fl oct () BRED. FEMHERAB A RE TRECEEA., Wi
iR [ — N

WMRAKREN __int_ (), __float () Fl__complex_ () WA AN EKE int (), £loat () M
complex () ¥[HBN_ index_ (),

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
P X L7 ¥R A SE BN BB KL round () PAK math % trunc (), floor () fll ceil (). T IF
ndigits f& 45 __round__ () RYGOLZ A 875 ¥ 1 alR AR B2 2 JRO R ABKT A Integral GEFA

int),

The built-in function int () fallsbackto_ trunc__ () ifneither __int_ () nor___index__ () is defined.

3.3.9 with &8 L T EMHEE

ETFXERER DL, B X TP Twch B EE s Th B3 BRSO BEER AR B AR AR
B BT BT SCABITA RS, @ with 84 (FEwith 3% 4] iR, (B AT DR i B
BN EREH .

R SUE B  MUA RE AE R AR S A A JRpIRES, BUE FRRBIET IR, RPAFT IR SO SRS

BT R B UE AR E 25 R, W21 typecontextmanager .

object.__enter__ (self)
PEAS MO G K AYBATI LR 3 with i AP 2905 XA T BB MMES] as TR IR ER H AR,
WA .

object.__exit__ (self, exc_type, exc_value, traceback)
IBH BRSNS R s T B 3C ASHad 7B E TSGR S . AR BT 3G TR b
B, =ADSEERKF N None,

RGBT e, I HA B RO R (RDEE e ek ) , W 2R Wl B E. AR, Sk
AEIR H 5 A% IE # AR AL 2L

WHRE__exit_ () HEANZRERGI KWEANTE, X2WHHERTHUE.
Z Y
PEP 343 - with” {4y Python with BTG . ARG .

3.3.10 1% HEERK

X A KL, AT VAR B AR AU PRIEAEHE SO R G N BE IR AR A A L AN REE
SER R ST AR A MUE ST 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()
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PCAT A 5 ) R BAE T 36 2 B R AE N B BIr A X SR & SE B LA Rk 5 ¥, Bl n__hash_ ()
Ml__repr (). WIREXLE M BRAE LM TEENELR LSRR, ENEEN LRI SAR G LKEHH
INPRIE

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

PASK A5 2O IE A A U ] — SRR IR 7 i AR Ju3GRE T, T DA s A E BRI T
I} G 1 SE ) Ty A e

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

True

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

B 7oA T IEER R SES AT T L Bl E A, RS R A s getattribute () Tk,
E BRI R I

>>> 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
PARXFh T GEk getateribute () HUHISARNT S N ERAOE LIS Bt T ARy 2sTa), AU @4 it

T RIS B — S R CRRROS VA o2 RBLEAE X RA B EPMEIR A —Bob th i Rtas 2B ) -
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3.4 hig

3.4.1 TIERMR

awaitable WG FELI T __await () FiE. Masync def BEGREI 23T 2 BB T W SRS .

IR MHFA types.coroutine () B asyncio.coroutine () JEHESHY A B A5 [l il generator iterator
MEWE TSRS, HENHREHR__await_ (),

object.__await__ (self)
AR IR [8] —ANiterator, [ 24 %% F Sk 52 Blawaitable %t 42, i, asyncio.Future L T 5 3% PA
Hawait Fik A

3.5 FiigE.

S UL:

PEP 492 1 fifpfy 5 il SERE X R TR (5 -

3.4.2 MR

WAZAT 2 Jg T awaitable 35 . PIRRRIAT LB __await () HaRUHERARIER . MR AR INAT
HaglEwy, EAARAT]% stopIteration, BRHH value BWIRFHGRIEME. WRWES AT R, €
2POENEITEAE . ARSI ORI stopTteration R .

A TSI TR, ENRT RIS A G WA G A R0 7 k). B2, SR
[, PRI AN EAESCRRA A

1E 3.5.2 iCE R S fF— M MERE — 5] % Runt imeError,

coroutine.send (value)
TR BRI PR IMAT . WI2R value fj None, WIXAH Y T RifHF__await_ () FrikFERERH R —
T, WS value Nk None, MWK ZBIGHA FEOMEERMERI W send () Jrik. HE5HR (GRIEIE,
StopIteration B @HAbFH) K5 AN awaic () REMEHITER L RAMFE .

coroutine.throw (type[, value[, tmceback] ])
TEMREN G IR ER R . OB R A S EOME RN ER SN chrow () Ik, WARAFAEZT
Yo HMNEE, FESFEHERAME K. HER (GRIEME, StopIteration sy HMRH) K5 1
BXF__await () REMEFATERPISERAE . IR RAEVMENBER, MR % 2506 &
coroutine.close ()
WHESMEAEER A SR . WRIERHER, WA ERIEH FE RN % RS
fclose () ik, WRAFEZITE. RIEESTERHRLTIK GeneratorExit, MG RIVEREH
Y. &a, VESERCNESRITT, BIEERAREE).

M R B BB, iU DA AR B AR R A B A

34. thiz2 41
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3 FLENE

4
FFE KRB PAEH _anext_ FERIHH RS,
S EREE A fEasyne for iR .

object.__aiter__ (self)
WAURIE —A> 74 i RERXR.

object.__anext__ (self)
WAR ] —A~ T 2 R AF S i AU N — 4 R . MU %5 % stopAsyncIteration
B .

S IR R — 7R Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 B e
TE 3.7 I 7E Python 3.7 21, __aiter_ W DARIAI—AS T3 Rxf ZIFARIT N 7 5 12 .
M Python 3.7 J74fy, __aiter  WAUREI—AFLRAAR IR o IR BT HAD X RS- F 2L TypeError 4%

.
3.44 R FTFEHEE

FHETXERER ETXURZEM—F, BREBTEHN _aenter  Ml__aexit_ JrikiEEidT.
S B R BRI Easyne with iR

object.__aenter__ (self)
ELEERMT _enter (), SUAMRHIEEUAORBl—A> 7T F 425 2.
object.__aexit__ (self, exc_type, exc_value, traceback)

R ERRT _exit (), (CHRMXGIZEBILRIE—A T F 3 7.
S B SCE BEER R — R i

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 fE.
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

Python Ff7 2 f AU B Y . A S S AT — A TR SAAT Y — Bt Python F2/7 304 AT LR C
b BEbR. PREUARIZRE Lo S H A AR oA — MUEH . — DA (i A kot
RS BURME N G OAT SRR IR SCHF) e — DU, —ZRiIAR AT (i —c PEITE AfRE
WO ERN )t — R, FBANERE eval () fl exec () FFAFHSHIZ2 RIS,

REBIRAE PAT WP T — PSSR IEE OT TR0 e BT 58 BUG B RTAEfT Ak A
LM ARSI A T o

4.2 HREHE

4.2.1 ZMBHE

BT R . AFREE 24 PRI E A AT IR .

PAT MRS g8 A AR BIERTE S, import iFA], K5RECE L GXATEE LRI A 46 28
SRR A PR) PARCR A AR IRAT R HARROIRAE . for fEFRYITS, Bwith iAfllexcept T as ZJ5.
import A from ... import * ENSIPEIEM T ABLLRE WA PR, ILEDL R LIk
BRAh e XA AMAERHZ I ] -

del ERM HARBTAE—FhIRE  (RIRILLBRIE SONRERZ FREEE ) -

BEARIRAE T ATE R KA T R BN TR AR B, B0 R A A2 (B s )2 A AR R ) o
R PR EAE— MU R, MO AR R i As &, BRARA ] nonlocal Mglobal. WIARAFREE
SEAERBRS, WA R R . (BB A RN Rl AE T SO & JAs i, ) QSRS RAE— MU B
PR HEARAEI RS, Wy awEE.

BEATERLFF SOA LA 44 B i £ DA TR 2 PR AT AL DU BT S7 O R4 B 40

45
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4.2.2 ZFRAGREHT

T8 A BRGE ST MU H A A BRI ] W ARACRS B b SCT ARz, DILHCAE Fi 3 B ik AR B
WSE SR AT R B B, AR s & R RO (0 & AR AU B, R AR Rt & AU Bk
FIA TR ZAFRIA FGE -

YA AFAEAT R PP, S S B R R BT o XA AURS B mT LY B s A T 3
LEOPOAZACR R T

B NZIRGEEEARIN, RF5]k NameError 59, WA S/ 1E 300 R EVE 3, HAx A FRFE ] —
A JRERAS B, T AR B R 2% FRpl o A B4 o R 20 8 B R (B, FF 251 & UnboundLocalError 4.
UnboundLocalError A NameError [—PT%K,

AR — AT BN B AEAT B S A A FRIPE A, AR B A B A A2 44 R B 1 X BN A e 24 i AL i e
M5 24— AR E A e AU H N B I 2 S8 . XA — MRS BN . Python gt
HEHIETS IRV PREEE SR A A T RIS SR N AR AT B — MU B Joy AL Bl i e A AU B
SUAR H i 2 R O R B AR

W gLobal AN BIAE—AASHrR DT A 028 0 BT 46 1 44 PR (8 8T 2 A B J2= i 44 25 ) A X
ARRIPERIGI o APRTERR =24 N R IR i R 44 25 ), A 6 S i R R AR i) iy 44 25
], PAKPAE A4 25 (A B builtins BG4 2500 . A Rif s 25 A e R . AR H PR B e 44
PR, PHERNEMA 2. global i RAMNLT FrA A T8 E 4 PRI 6 Z Ao

global i) [A— QR B & FR 48 BA AR A VR Sk R —A A i 22 A ol f 5 P delboly — 4%
global if41), % H MR AU ER R E .

nonlocal i) MG 24 FRA 1 2 B ol 6 & eR B RSP IR AL B . SRR E A PR AE TAT
iy 5 R A P B P UREAE 2R R 5| & SyntaxError.,

BHRAME ISR — R A B3R . — A R SO B 4 __main_ .

R S IRVA R 4y exec () Fl eval () MIZEUR A FRENT LN SCOPRRRIRIE DL, J8E SO W] REGE 1T
SE XAPRIYATRATIE R o X 2E5 | LR IE 55 040 FRARAT LU, (9 b 2 AAE TR P 04 A B AR 2R iy
A AL . JE a8 2SR ORI JRIE 7 . AESACR B E S48 PRI VR T S B R i 12K
(M E 22 SR s o i DL AW e S e N L S W G SO s i WS /S (W1 D o G TR
SR . X ERE DA T AU R & R

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

a

class A:
b =

4.2.3 AEGAZEZREMAT

CPython implementation detail: Ffj F'R R %8l _ builtins_ , P4 UREJE TSCMany. A
N B 2 B YR import builtins AN RS SOz ) B PE .

5= H B P TR I PN A 44 25 TR SE Br bRl A e R S R R A K __builtins_
AR BN: XYL R AT A (G — MO 20 AZ S ) o BOAE LT, 47
_ main_ EHLdE, _ builtins_ ELEMNEREY builtins; SFE R A HABAY PR, _ builtins_
& builtins B H S FHP)—DHI%4 .
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424 SHBHHHTE
B AR 5 1 24 FRFRAT A AL T A T TS 2 g et o X AR DA A4 T B i 42

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () RRECEA N SE RIS TT AL FRAARAT 4 FK . 445K ] ALETR 25 14 SRl fil 4 g i 44 5 1A
BT, 1 B BT AN R TR W E A S, MR AE R4 20T exec () Ml eval () ik
A RSP R /AR 2w PR R E a2 250w, e 2 RIEE T M

43 BE

S 2 PP T R R I 2 ) R DA (S Ak PR DR m HA e 2 PR R — P 5 S AR BB AG I0) B) ) 7 E
FUAL, BT AR Al B0 Rl AR B sl AT oy ) A rb R A 2 DR A AR B LA AR BR BT 432
Python f#Hras ARSI ELZA T 632 (BIANFAABIRED) WmET] K 55 . Python FEfF AT PAM L raise
B RAMG | KGR . pEAAMREE cry .. except IRFPRIGEN . KB finally FAIATHH AR
SETHIRARD, EIFAALPERE, 2ToieZ Bl R AR R AR S R A T

Python [R5 ERAMBIOR T2 “A 1" B S AeBRaR n] AR A TR A, HAES RS AT, (HE
AREME R IR AR B R O B (AR A TOUZ BT A S AT R BL)

B EARPUE B, RS S Z LR IIT, BRI EAGC E RS . T2 AL, B
EATERREIHIEE , PRI 47N systemExit KR,

S Rl I RIBIRAR IR . except TRSMIESLHIRI IR BT SLHIH) FEae T m Y EL .
SBIRE L A BRGNS .

P SR R Python AP ISy . HEPIA T AELE Python THE S HiHUA IR 868 e s, A
R T B S R A R 32 AT 1 PR S Tt

TS Hiry 15 &) N E oy AR DA K raise 1 &) AN N ra i se (BRI RGHEIA .

&ix

U B R 2 1R 25 S B AR AT AR R TE R R A R B AR T

43. BE 47
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CHAPTER D

FSNRG

—module P Python fA%3E i importing BEAEFERERS Vi) 53— MR NI ARAD . 1mport 1EA] R &R S
AMLHI BB o, (EARME K. importlib.import_module () PARWER __import_ ()
S5 PRI T DA R SR S ABL]

import IERIEE T AR B RIE LRI, K5 R 1R R GRG0 B 24 1 1 8 i 44 B
import B REAEIE SCHXT __import () EREUWIHMII-TAEMLHSE. __import_ () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIR R DA KA AR B ARG 2 B . ANt ml g 2k S S g 4
AL B A S A AT (1145 sys .modules), WA import i PIAT AR EHA .

Mimport {EAREHATIS, FRAERINE __import__ () RELSBEE . HoA KRS ARG PLE (Fn
importlib.import_module ()) AIRE&BEFELEM _ import_ () JFMH BN H SR KL S
AL

M ARG F AR, Python 248 R %M, AR B A E 4> module W5 HAIHILE . WIRIEE
AR AR ], W 25| % ModuleNotFoundError. A& AMLEIN, Python &St Fims
AR AR E L ARAIRIL . X LS ] DA 2 (8 B R SCORTR 9 2 B 1SR AE BRIy e

T 3.3 R FARGCHEHASE &S PEP 302 955 B BEEOR . A AT R H S AL
— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

! %1, types.ModuleType.

49
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5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PR TN ER __import_ () BEHERE. TEHE HLAY APL AR AR AN . B2 HESHE
importlib JFE Y.

52 8

Python JU —FEEHxf KA, A A RTHERE Ti% 268, Toietid @ ] Python, Cifgilm)ifHsEm. AT
T LB BEA FRIZ IR EER , Python i85 | AT & BIREZE

PRATME A e SRS R H 5%, FHERERTE o2 H SR it SCE, HIE AN B0 A8 HUA T i B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

TR — AN RS T AR, (ORI RS R . s AT, AR — R A L
Beo FEHi, Eﬁﬁﬁ_path JEPERIBRAER S e R

AR B CMA T . T4 5HCULA IS S0, 5 Python FUARHEE DT A A —B. FlaniRar
BN H sys BB, PAE—P% 0 email L, XMMLH —"44°0 email .mime E’J?@%ﬂﬁ?@
4N email .mime. text BT

521 #H8

Python & LT PIFRAMAL, A& Mldr &= . FAA R LS MARA, EfIFE Python 3.2 J 2 A

MEAFE. HREEHEA - MMIE __init_ .py XA HREALH. Y- PEAOPTAR, X4

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

%%TU\@/‘ AR AT o B A0 5 /4 Python AUABAH (LA AUAS, Python REFEATHA G A IS A IR &4k
jé

fFan, PAR KRG e LT — N Z900 parent AR = A4

parent/
__init__ .py
one/
__init__ .py
two/
__init__.py
three/
__init__ .py

2 A parent.one ¥ [@ & # T parent/__init_ .py Ffl parent/one/_ _init_ .py. J54 %
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init__ .py.

50 Chapter 5. EA&R%




The Python Language Reference, 4% 3.8.13

522 HaTEE

iy 2 LR 220 MR, BRSBTS T REAL TSR R GE AN R
HRr R REAL T zip SCPFAP . W45 E, B3 Python fE AR W] AR B At Ty . ay 4 S B A—E &
FLHER IS RGN G BN TR To S AR 1 U .

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

fr A 2 AL parent/__init_ .py . SEFr b, ES ARRIETRER B LA parent HE, HA4
HRHIA R ) ER A Btk . I parent /one MM BRALE A —E 5 parent /two 4R FEX MK ST, Python
P parent WAE a4 EEE, TEREARFERENENTHITA.

7 PEP 420 1% a4 25 B A i A fllidk

5.3 #3%

J T IFIRIE 2R, Python T3 L4 S ARTHL (B340, X T 24 Al Ryl B 1A 25 00) I 5e K IR 2 4 Ak o LA FRTT
PASE B import BRI SE, siE K AEY importlib. import_module () B __import__ ()
REIES .

ARSI F AR DB, Bl DU ) — A PR 55 %42, U foo.bar.baz,
TEXFME LR, Python &5 5 A foo, RJGRE foo.bar, fxfhse foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERWE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T EER) . AR Z S AT foo.bar.baz, N sys.modules $41% foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

EFAWIA, 2 sys.modules AARBIAFR, WHALENWH CH N E R /R E AR, SALSRE
B SR, ANER{E K None, W£x5|% ModuleNotFoundError. QIERIANE|FEEHIEAFR, Python F4k4k
HRIZE.

sys.modules &R 5#. MERE T BEASBEIR XER AL (o HABE TR Ems i), HE
2 AR A7 H O3, T2 Python 7E IR AR BB R ap 24 8 . B W] DARKME R None , 5]
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREZ/NL, PUSIERARIE A RIS RG], FIERHAE sys .modules MZAFAH, A5

MR FAZA PRI, WET RO G/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHOT G, a7 b i B s A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

WRAETE S FRARIRTE sys .modules $RAE], WIS L 1] Python Y5 APIM AR AN N FZAH . 1Y
PR AR S A DAl J, B & 3R 3 FAe 2k 5 o AL HRAR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 2112 44
PREOEEER o [] IR SE B PR LU R IR T\ &5 — B TER E BE N B TR AR I 2R [ H 5 5

Python 1 1 5 ANBRINEHRA RIS AR, 55— ALE AT (30 P BB, 86— NRIRTIITE (R k. 46
SABIATE R RE AR mport parh FHEFBL . import parh Je—/ 1 SO RGERE SR zip SCIFLRAY L BAIZ
TR AT A RN RAT R AT BV, I URL 652 A %R

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

53. #% 51


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

The Python Language Reference, k4% 3.8.13

AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

%;ﬁﬁ%ﬁ?ﬁiﬁTﬁ?&ﬁ?ﬁ%ﬁﬂﬁnﬁ%%’rdﬁ)‘(lﬂ‘]%%éﬁﬂ%, BLFEAR R AT QB X SR A
L.

TE 3.4 U FEZ Y Python A, EHde e EHER M 020 %5, BB R MIBHRASBERT, Hob &
MBS IMBEIIRAE A, (HIHAL 554 Brimi b .

5.3.3 BAF

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

T TAE R AR IR A, AT A S AR MR %4, H sys . modules ZAFE KR X
VLS THA sys.path . REVBHELE N BRI, SOl TRHENE L sys . meta_path FSHIHT
AR R G, RARAT g

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

5.3.4 TiRE

YR E A FIBIUE sys .modules FHAE|I, Python HE MK sys.meta_path, Mot Siogies
AR RIN A . X LA G WU DA AR 5 E N 1215 LB AT A BEZ 4 FRARR . JCBRAR A 4R AR 20T 5
WAk £ind_spec () WA, BIIEEZ =S8 A0, SARSAEREE (W) . oAk
TS P Ar SRS SR R e 1 BB AL PHLAE S 4 BRI AR

2R 0 B AR AR A T Q0 AR B S A4 AR, RRF R ]I G AR A REAL B A BRI
B, MW 2R [H] None. IR sys.meta_path AbHlid A2 2] 551 R R BAG AR M YL BT 52, WK 5] %
ModuleNotFoundError. fEAAHAMT] % i B B4k, FHr AR,

JCHHEE R AR £ind_spec () JIIARM AR =S8 - DRES AR SERREL PR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM AR HE . XITREERER, 5= ASHCh None, {HX}
TIRHRE T, BoASHNLE __path BHERE. WRMNE __path_ BYHEICETI, K51k
ModuleNotFoundError. #=AZHue— MR NTE I H AR BUA BTG SARGEMNSAEE
T2 E) e A~ H AR

T B ATE SR AT AZ UG Iy e is 1. B, (R KR M R e A7, WA foo.bar.baz ff
HAEMITIHR Y SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). 7
B A foo ZJ5, foo.bar ¥l s Rk F GRS A, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hg—¥HEEH mpf. find_spec ("foo.bar.baz",
foo.bar._ _path None) .

g—

AU A A ST A . UL None DIAMNKXF RN =N SHUE AR, X AL 2R 1]

None,

Python f#RIN sys.meta_path HA =Fhociietidids, —FAIEIIMT T AN BB, —FAENAT A
VRESBLER, 304 —FhJIE Q] 5 AR B import path fKLe (Bipath based finder).

£ 3.4 BUE M JUHARA AR find_spec () JFAFUT find_module (), FEIMEFM, ERH4kLn]
JIEAR S FHEE . AR SAE AR SR £ind_spec () WZEAMITE.
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5.4 g

B MR N, SANUERE N EZ R e (&) . N2 AR
FR A3 i A R T AR ) TR B H:

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

THEE A T A
© WRAE sys.modules WAFFERTEAMRIIBLT R, SARMESTLRFHR].

o TEMBAFAATHRACH Z 1T, BRFAFAET sys . modules Hio X —RifRCHE, PIOMIRBLERATH AT
B (EHEEUREN) S AMA S B HRME sys.modules ATy IRTERINGE UL T /Y TCFREB I FI
RAFTEOL N R 2 U .

o AR, WHRBLER - RN RWBER - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na B i B S IR B AE A P . XS ERTIECAR
7], Ja#& AL EE MR BB R AL sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANGEI S E S AR BB (1 i 7= 61 0 A8 15 ok
“_init_module_attrs” ), EES LB 52385,

o BRI 2N ST %), FE SR R R B 44 2SR . AT AT RS nERy, minEias
g BTN AR

o FEINEGS R P A HIF L4 exec_module() RLHLI AR — @ W2 AE- S A Gh HIFIR o] (B

TE 34 BUEM: S ARZC LS T INESE TR THE. XLEFEPART 2l importlib.abc.Loader.
load_module () FERBITH.

* importlib SEHLiE S FLHE R MIE . i REIITE sys .modules HIAFRMIIRA FRAFKBUHT G XA 7 i IR E S 1 2T A
PRI AT RETE sys .modules WL H & o R T RASIARHEST A, ARIERETEHAD Python SEBLHEME .

5.4. 53
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5.4.1 N#E;z%

P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI % . M exec_module () 3[BT (o (EHSE 0 20

i eIV EN IR &
o ASRABIHLE —> Python &Ll (1=l N BRI SEh AN Y ) , TN EEs BOZAE R Y 4 R iy 44 23]
(module.__dict_ ) FHATHIHAGHIY.
o WERMBGR IR RATHRERIR, BNV IXGI K InportError, AdHE exec_module () WG| & HI1E
At 2t > AL R
TEWZAEOLT , AR EAS T AR R X5 FEIIE LT find_spec () J5iRFFR Il — SRS, H:
FOME SRS BBON self,

B s ] PAE PRIl S create_module () JiRTE MBI QI 5 . B2 — NS4, R
HoRAg UL, IR BT BT R A BRI H . create_module () ARFFEAEMH G ik EALA)E
Yo APRAEHGR ] None , S AMLHIRF A 1T QU EDHSER .

3.4 HRINEE: N#E e create_module () F¥E,

TE 3.4 JUE I load_module () F¥EM exec_module () Frgft, S AMLSI SN A FEMGTAEAE L
e

HNTHIABEMEBLEEE, FANH M HS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATRRZ 8, Load_module () JyyAANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 FR A 475 2808
I, IR — LA E:

« WIS sys.modules HFFEREE A FRIIBLINT G , ARSI EAFERT B, (B0 importlib.
reload () ¥ UEIEM THE.) WIHLA BT sys . modules #1, HIERELAAIH A
B sys . modules.

o TEMBASPATERIACRSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmME

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

TE 35 B 24 exec_module () B Y {H create_module () RE XK G| % DeprecationWarning,
TE 3.6 MU P 24 exec_module () BV X1H create_module () FEXI¥E| %A ImportError,

5.4.2 F{ER

W fd AR AL (B importlib APIL import £ import-from {EAJEE NEN _ import_ () iz
— TR, AR A 44 23 [ S U I — X RO R g e . B, AR A spam A —A>FARLER
foo, WHEFA spam. foo ZJ5, spam KfEA—F0 % BAHN FBIE) foo JEME. RUMIMAEA T IYH %
gt ok

spam/
__init__ .py
foo.py
bar.py

I H spam/__init__ .py FHUFIUATHE:

from .foo import Foo
from .bar import Bar
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WPAT AT ACHKFAE spam BB ERANXT £oo Al bar KA FRIPE:

>>> import spam

>>> spam. foo

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

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

i BGE H 1Y Python Z ARG ERN, X FAKE AT eSS NV, HELPR FRFARGN DA AEF
RS — S BN SRR sys.modules['spam'] fl sys.modules|['spam.foo'] (FlUNTE LIARAZ G
W), WEE LA R AHIER foo @M.

5.4.3 ERIEIREA

SEAMLHIAE A SR KA MR Z R0 8, FRabe ik Z . K2 Hm B0 A B i .
REHAAR UL B H A8 5 T MRHOR B R e e AR A5 E

TES S RSB o] RVPIRESHE S ARG A E 2 ()i, (10 A AR A L B ) R A A T
BRI EAS 2 18] B2, EATS AV TINBAES R, e AR SR S 0L
RN AT

R ) B UL S AE BB R __spec_ JEPEX Sh AT, A R BLEUAR 19 TR AN N A S

ModuleSpec,

3.4 BT IIRE.

5.4.4 SAHEXBERREE

AL A0 I 18] AR SRR ) FUA L A SRR RO G X 2 Jm bk, FAE N B TR i 5e
Jo

name

__name__ JE MBS B SE R AR . LA BB RAE AR GE bR R .

__loader__
_loader__ @M N FARGAEM B TR MEa 5. X EM TN, [Hivn]
TN E RS C IR, B ANSRIC IR 2 N 4 i Zds -

__package___
BB __package_ JETEMABE . HBUELION— D77, HATLS __name_ BUMIIHA91{H.
YRR MR, H__package  {HMNIZBAH _ name (. HHHARME, XFEEE R
__package_ WiZBCHZFATH, X T THUERMINVIZBCN HACH A . LR 25 PEP 366,

B EB __name_ #{ H RO FERELHGHE BN XTS5 A, M K2 X PEP 366, HIHTE S
__spec__.parent HAMFMIME.
FE 3.6 RN _ package_ FiHlY5 _ spec_ .parent HAMHEINIMHE.

__spec___
__spec__ JEIEWAI NAE T AR B B A AR IR R . X __spec_ FYIEHR E RERIHE
TAEAF 25 8 I s ey At . ME—BIBIANE __main_, HWH) _ spec_ S ELEIFIATLA

None.
24 __package__ REXW, __spec__ .parent £ 1ERLRI.
3.4 FrhR e

TE 3.6 UHEM: 24 __package_ K W, __spec_.parent &% HAERERI.
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—path__
WERBHCON . ORISR IEM A a2 ), WA BT R __path_ @bk, EHEELH
FAEARTS, HWR __path HVE- LR AT PN . TR __path_ AR, WFEEA
BN AR TR . AR __path__ iEUE A GHE T L haaih.

N OBRA N ZHAA __path_ J&@ME.
__file__

__cached__
_ file  RWANL WUREE, WRMERIELAH TR ARG A T R U
ABCE _ file  (BIANMECE RN EATRIER) .

WRRET _ file_ , MWW ATINE _ cached_ J@¥E, EEBUL NG FRAMRE (Fn=4
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(%11, PEP 3147).

MOREE _ file  WHBFPARE _ cached . {HRE, WBHERIGRMAMAL. K&, Mm@
__file  FI/B{__cached__. [NICHUISR—MIN#AS il A ZAT INEAHUE R A REM S, ARF
PRI R 2 Y .

5.4.5 module.__path__

MEE S, R MRIAAT __path_ @M, Bt

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

__path__ IR FAFERA R Al B S, HEWa PO aS. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (L. F30) &7E# i) __path__ BIPEEH.

W __init__.py CPFRTPABCESCE AR __path__ &Yk, 1M HLIX2AE PEP 420 2 5 5L a4 25 8] 41
Ay, FiE PEP 420 f95IA, frf SR OABFER IS __path BHEAMAY _init_ .py
s AN A g S IR E _ path_.

5.4.6 EIRHY repr
BN OU T, AR A —AN 7T Y repr, (EZ2ARA] DMK FA @i, 7ERry A& w5k
T CHIAR BRI S 11 repr.

IR E A spec (__spec_ ), FAMLHIRF AL © KA — repr. Q1A BRI EL A F) spec, &
AN FR G AR A (1) 45 m] G B HIE— BRI repr. B RF22 /] module.__name_ , module.
__file_ PAM¢module._ loader_ ffJH repr BUHIA , FFIFEAM ZIKAFE RN

PAR 2 BT B A A ) -
o WIRBHEA _ spec_ JEM:, HAPWHISAE S8 kA repr. B 117 )& PE A "name”, “loader”,

“origin” #{1”has_location” %545,
o WURBOREAA _ file  JEME, XSWAERR repr i—EB4Y

o MRS _ file  (HEA _ loader_ HIEUHAN None, NIMNZLZS repr 234k FV/EREER repr
A —43

o XFHAMFEL, (FE repr A AAEEAY _ name_ .
1E 3.4 U loader .module_repr () CLFM, SANLHIIAE GBS 5L kA SR repr.

N T I A% Python 3.3, UR NG E L T module_repr () Jiik, WISTESR Bk mifh 7y 202 Arsci i
BT VR A repr. (HEVEREE S
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5.4.7 EZEFTHHBAIRY

fE Python M .pyc UM C ZAF 7 B2 HI, ESAZA RS MEHI oy BEOCPFITER . BROARE O
', Python sl AE T AGAT S AP ORAAIR SO A BT 18 IO BRI R/ N R SEBE — i fEIsfTiY, SAR
Ge it ad R GA7 S0 BRAF ) T CRCR AR SO (4 LA Ml 1R AT I A R

Python B30 FF “EF ISR ZATICNF, BIRAFESCIF N ARG A (E A 2 HoTR . AP e AT e Ay
-pyc XfF: A A RURIAR G AR, 0F A A LT IR A ) . pyc SO, Python Sxid i SRS JE LA -5 5 R wey
A {5 G SO P B A (L FU R SR 72 G A R e RS A TR T 7 ) AT SCIFf i 3%, Python
KEPEIFE AR A B T ISR Z A . WA AR cpyc XM, HEHAFAE Python i
REINEGAT AR MERETHAN - pye IFARBMERAT N @ --check-hash-based-pycs
JEAR AR T

A5 3.7 BOEEC: S 7 BT WA - pye SCUF. FEHLZ AT, Python HUSZHR BT IR BOREH E 77 2 AT 1A AL
P

5.5 BT HBENEHRE

TEZ BB 24 K, Python a7 A JLFVERIA W) TCS AR Ak 4% . Hoh 2 —J&path based finder (PathFinder), B4
BREEG—A35125 8 5 FEKWimport path, FAFEEEHIEE — A TEREPAE.

BT AR A B B ARE T T A BRI AR A H , RFENT4 A RIS HIE
P Ab PR B AU PR ARRY BR AR 2k H B e .

BRINBE AR 2% H B R A S8 THE U R G B R B Bir 18 3, WAL PRk SRR AL 4 Python
JEfS (.py M), Python 451 (. pyc UM AL (FIAN . so ). FEARHEREH zipimport BLHL)
T, PRIABARSL H A REE R K H zip S RS,

RIS B AR T SO RS E . BATA AFS A URL. $5di FE e i sl a] DA 40 ER 48 0 AT ] HoAd (o7
HT RN AR T RN TRV AR A f v R KA H 2B, filan, SR
FTHM % URL R4 H , AT AR S — P S2 M HTTP 15 CAEM 4% EAT o4l 1. XA (7]
WIS ) B4R Bl —AN SR R s ipath entry finder, PARE FH ARFRE—A% I TEN KR B P 45 A i
Ay,

RS AT EATEME T 2R E X — ARG, Il idmera path finder Mipath eniry finder WA~ AR K
B IX A EAT. XM BI AR IR AL, IR, BAES AR P LUEL 7 Xz E, |
KW — S 2 EIRFEEN A MY ZERN. Frpllh, THRAEERBJEN T SALEN G, EE2H30
sys.meta_path ).

MHZT, B HEREHER M E L DU T AR A A S Ay, SLhs b, WERFTEM sys.
meta_path BERETHICMERS:, HASALMERSR HERSE IR .

5.5.1 BEFEERSE
path based finder 2x S5 EHANMEE 1L path entry P17 KA E (7 E 1Y Python BEHLRIEL . SR 2% H ik
ERRIREHFMOE, HENMHALZRT I,

ety RO TCR BEAEREE , parh based finder 58U T FSCHIARY £ind_spec () Wi, [ELREEEAPSMATE T8
PRI, AT ok e SBSER AN AaT Mimport path ZEFATINZE o

=5 ' path based finder, sys .path, sys.path_hooks fl sys.path_importer_cache fT{fif]. &
YW __path__ J@MEWSHAEH . AR T HTE Hl S AMLEI S =2,

sys.path & — MR ROV E K AR5 E. BRI H PYTHONPATH FREEAS & DA M £ FhH:
Tl e ARSI BN B . sys .path K H A8 EMZAFRAE LRSI H . zip SCHFEA W+
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BRBHIIE “fIE” (B0 site Bi), B0 URL S8R, 1F sys.path PRBEHBFFH
HFHTER S A HAEHR AR S 2 o 1 i3 2% H BT R i el B 5 12 4 B 4555 R

path based finder j&— fpmeta path finder, F S AMLEH 28 S8 H L XHAETFRAENERSZN
find_spec () F¥ERKEBimport path #2. 4% 0] find_spec () f& A path Z¥H}, BEXf@E— il
PR FAFER S Fe— B H N R L i T S AR __path_ JEME. W1 path B4k None, X3
N ZRI T, & sys.path,

HTBAENERBSERBRBEGTNENAH, I B REE LS A4 B X Wpath entry finder
(PathEntryFinder). X Fh#EAENT BEARAED TEUR (BIAE R A star) VHTFEY ), BT BEMERL
DR AN RAPRNF AR S H LT B B AR S H B R A . XANZAFIT sys.path_importer_cache (&%
WA, (XA R A SL AR R A AT G AR T importer 3¥42). Wit iX A, XHEEEpath eniry
fL B Wpath entry finder [P FES R HFHIT—IK . AP PLH B sys.path_importer_cache
M4 H, ARGl T S AR B U TI R A H IR

QR L AT S, BT BN EHRET 2% sys .path_hooks RN AIT XIS . Kit3)
KR Z2 58 AT WIHASWAE S8, IEBRNEESE . BT X R 80208 ] A3 i
B2 H Wpath entry finder, B25|% ImportError., ETIRAMERLHH InportError SEFRH T
YEAR B S path entry FHXE . W path entry finder o %55 248 BB AR L dE A Timport path WiER . BT V%
BRI AR BT AT S TR R GRS th 8 o (BIann] DL SO R Se 0 1) 25 UTE-8
BB gD ), RS TFIEMIS S, BNi%5] K InportError.

INHE sys.path_hooks FEMRLEHR N A 1R Bl path entry finder, WE:T A ERES £ind_spec () FIEK
1F sys.path_importer_cache Hff A None (F/R LA H %A X WA A48 Hi% ] None, IR
Wemeta path finder FoyEFRFZATHL

ME sys.path_hooks HIApath entry hook TJVE FXTE HIR [BME & —path entry finder, WIPAN M S
B R AR AR K — MR FAS UL, I AE N B gl ]

HT TAEH SR - H— D E PR IR - AT sys . path g AbA BB A 158, WAy
Bl LAEHSEAAELE, W sys.path_importer_cache HURSAEHEME. HIK, B MEHRA RN Y E] T
YEH SFMEIFTEER. 88=, i sys.path_importer_cache Fi{fifJFH importlib.machinery.
PathFinder.find_spec () FriR[E B EEAERE 2 SEBR 24 5 TAE B SR M JEZS 475

5.5.2 BR{ZFEEHREHINL

AT XFFBHRA OB E S A, W T G SRR A S, IR AH E RSB
find_spec () ¥

find_spec () #ZWANSE, MES ABAZERESR, A (ATER) HA#E, find_spec ()
R AR Y 5E A TE I RS DA . XSRS UL B “ndkas” A (HH A4,

T S AN R Z S U B — A 24 2 [Blportion ,  FEAR 4% H 2 #4582 K "submodule_search_locations”
BN A E TR H)

TE 3.4 UFEM: find_spec () BT find_loader () fl find_module (), FWNEMELCFH, HS
1E £ind_spec () K& SHHHEH .

BIBM AR H AR A T RE S SCX N E 7 I E ) — s A SC 8 £ind_spec () o HARRE R G
7w, BN TEISER. B, WRERERHERS LT find_spec (), XS TERS
find_loader () % P24, MESABTEIERESLFR. find_loader () R[E—4 2 jEd, H
55— N 2 s 1T 55 T2 iy 44 25 [ portion.

STEREAI Y, A THETE sys.path_importer_cache F13 | imp.NullImporter JSEHl, Rk ST IEH A None
RE. #1523 0, portingpythoncode .
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HT )G HREHAM G AL, FE2BRELHERSEREAE L ARSI LHENER
find_module () F¥k. HEBKELHEHKL find_module () FIEMFHL AN SHWH path 25 (B
NI EEIC Sk A X B AR TR 3R TR I e 4 AR 1E L)

AL HE RN find_module () FYEEFH, W HENARFEELK H AR N a4 25 0] F2 L3

7. W find_loader () fl find_module () [FHAFFET — PR H ARG T, FARGR L ZTH
find_loader () MAEE £ind_module ().

5.6 FIRESARG
FHRIEN A BB E AT SENL 2 F2% sys .meta_path MERMANE, , BHEEEE N B E X ItEEH
¥

— AT Y Oy KR AN B AR T AR A B AT RIS B U ) S AN R AR ) At APT, IR 4 B 4 ) B
__import__ () RRECATRERLAS T . XA R IR DATERI SR Fas AT, RP A SRS H Y R R A
HRIAT N o

AR U IEE T AR L — N TS A S (TN EHMESARS), HFEEHEM
find_spec () 5|& ModuleNotFoundError kiR [E] None $E/EH5 T . 1R[EG#H Fn o R 244k
g, Mgl kSR A EE %R,

5.7 BHEMFA

X FAMEHIE T . — DS AN BTG . A ECE 2 A0S 2o 4w b
FAWH A, DRSNS B, 4E AT A R E:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

REETE subpackagel /moduleX.py B 4E subpackagel/__init_ .py H1, PATFSAEREERN:

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

#iX S AR DA import <> 8 from <> import <> iE¥E, (HAXI A RGEMAHSE M Hdr
JEAAET

import XXX.YYY.ZZZ

MR xxx . vYY. 222 fER AT A, {H.moduleY A& AR FHEE.
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5.8 X _ main__ fJ45%EIN

Xt Python (S ARGEAE __main_ BHUE—MFRANT L. IRUMES — 9 Pk, _main_ BIHUZAE
fRE S R BN B IR, 5 sys Ml builtins RFMRL. (Hig, SIPEAMN, EHAPYHIAZEN N
B, ORI __main_ BRI T ST AR TR AR i R B BRI b i

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

4 Python [fffil —m $ETH/H BN, __spec__ S BBMAR AR S G AR LI __spec_ thHE
_main_ BHAERPATRAHR, zip XPFEHE sys . path & H Wil I BIHTE.

1 HARMEOL T _main__ . spec_ B4 None, PUAMTH __main_ WU AEZ ST RA
AR RAR X [

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

BRG0P _main__._ spec_ HJ2N None, BPARSCIEMBIA Bt il AV —MEEHA
FA. WEREELE _ main_ HECEERAER, WEEH -mIT K

HEEEAMERAE _ main MWW TP ARBRE _ main_ . spec #AHNHIBER, B2
PN RR AR, R TATHEL: ] if __name == "__main_ ": AIRARIHYACADHAL
SAEBHBAIHTE __main__ v 23 8] JE @ Y S AT -

5.9 FFio] R

XXX f 2 REH i —A~ K&

XXX * (import_machinery.rst) J& {5 2L [T — TR UM Y g 1, thF ] DAY R SRS AR B A 2 =
PRI EA?

XXX JEFM ) runpy A pkgutil <545 BAZHARE UUTE DTS 04 B ARG R RIS k.
XXX J& BN FHIEAE __main_ AR XA L AR
XXX WMEZA % __main_ PERGTNFREREE (BIATE M PEP 395 & ).

5.10 &3 30k

AN B Python #EALZ W1 E 4 B A A TARKH A . IR GRS UL SR FTAREFY , (EAESRE 1% 301
ZIEVFZAH KA E B

JZIRIY sys.meta_path HUAKULHI L PEP 302, JSLERY L PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &= ¢1. PEP 420 if5| AT find_loader () WMAEN find_module ()
A

PEP 366 ik T i) __package__ J&tk, HTAERH RN FA
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PEP 328 5| A THXTHI R A, HUIREE T _name_ i X, &% PEP 366 3y __package__
I ek i Pu

PEP 338 & L AR AT .

PEP 451 7E spec X G AN T X0 4 MR GRS BN . B IR B 19 R - AR STAE RS 22 1] 5 AL
il XA Fi T ARG P28 APL I B R AN R 3 — e B v

gix
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

YR PR FAB AT A P T B BNl AR, X N B2
IBREAFEIRA TR isfr

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

%il‘ﬁﬂﬂ%ﬂlﬂ%ﬂ”ﬁﬂ%?ﬁﬁi@ﬁﬁ (Bt PRI % BEAFN B ESE) . ¥ RLAUE LENH O
AT A -
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6.2 [F¥F

R ARFRRN R SOTR . R R e s IR F . ARTES . 565 sE i 5 W AE
AR LRGN T iAo

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

atom

enclosure

6.2.1 #RIRTF (BFR)

VERIE T AR RIS AR . TS FEAT IR Ao K0T — 7 TIRHARNEAE S, VAR & 5 902 JRIH %
HZASEY P E P

ARG E B —DRRIE, W TR R AR X R . B Z PRI RS, 2O HOR(E R 5] &

NameError 5%,

FAAT BRI 24 DASCASE S BRI SO A — B BAF AP AN B 227 3 T 3k I AN AP AN B 271
gkgie, BN RN AR LAk, A AR HASAS 2 B el — R R IIE . Fefunt
RAFALL , BRI T RIKFHEA PRSI — AT R Z. B, HIAE—1 40 Ham BZEPAGARIRAT
__spam 2PN _Ham__spam, XFMFARML TR EA BT A Ak AICREERUS I A FRORK (B
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FHI{E
Python SCHRFFAFHRRITTHRP I, AL LAY 7 I {E:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IECRACRE IR o] — MZAE IO BRI 5 (A FA7as . BB PR 280 - M ORI
B (280 W, ZETREIZOME. RS LT @i,

JIEA 7 TR 5 AR AT AR B 62 RO RAR IR A R A A SE PR {E . 2 YO BAT MR 7 RI(ER
5 (RIS R AR P SCAS A R B R AN IR L) W] e A3 B AH R G 52 B A1 BN FIX 4

6.2.3 HEESHIFN
7 4 5 2R A S AR [ 4 5 T i ] ek U 3%

parenth_form = "(" [starred expression] ")"
iy [l 955 1 2R 2N FRF R % FR IR AR AT ARV RS R & £ —Es, ExE—
ATCALs B, S ERRIEABI R A A

— W NN B 55167 — A2 A R . T OCAUR AR TR G, IR -5 TE{E AT R 4 B
(B B R 25 TC2H 7 A f o0 5 AT REAH A1 B T REAN ] ) o

TR ICAD A th B S, SRR AR SR AT BISMEOLR 2L, X BFES A i
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— SRR AT RFE 5007 257 2B, 20 WU A SR TT k.

HY

6.24 JxR. EE5FUMET

HTHADIE ., EARTI, Python UL 4 “BA" WASRAE, /5T BTG
o PR B HS AR
« R SLIRER IR S ST HIR Bl 5 K.

T AT R N

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if = "if" expression_nocond [comp_iter]

A EH R — AR RAA SN =D —A for TAIAREANBIHE LA~ for o 1 T4]. FERXFFIL
T, A SRITE LI VRS for B 1 TR — MU, NERHMNFRE, RIFERE
W N JZ AT B IR KA TSR A T E— A Te K

A, Br T AN for TAIRRMNARIAA, HETIURAES — N REURE MR IR ATY . X RER R
TRZY HARSI R AR it BISNZE MR AT

WA for TAIF AR IR FE R XS HIEAEINZERE P YORIE, RIEEN— S8 E 4 Rk
ERVERI. G2 for FAILASIRZEM £or FA) AT i 1% 25 A4 REHE SN2 VE s P gk 8, e
BB T M B M AT 3BT S RIS HOME . BIAN: [x*y for x in range(10) for y in range(x,
x+10) ],

KT HRIMES AR WSS R - MR AL, ERAMEMEHENEEIEMEH vield fl yield
from FEikF,

M Python 3.6 J14f, fEasync def BREXFRW PAME T asynce for Fh)¥ikRasynchronous iterator, £ async
def PRI EEME T2 0T LS ST Sk FRB 5 ML for 8¢ asyne for 4], WA REAEHIIMNG for
i async for FhJ, R await FEX. WR-IMESKEE asyne for FAEHE await Fik
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list_display = "[" [starred_list | comprehension] "]"
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set_display = "{" (starred_list | comprehension) "}"
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dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]
key_datum = expression ":" expression | "**" or_expr
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expression expression comp_for
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generator_expression = "(" expression comp_for ")"
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