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CHAPTER 1

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

A BT REMLPRIE N AR B TC R, (HB @i 1A SRR A EA T, IR RUAR E SCAUN T3k
TNVEMRAT o IXAERIZ R SCRINS T8 0 A OR UL SE 5 B, (EL AT AE S 2— L8 S, Pk, WARARERH
KT HASEARIX A SCRSAE Python BB Bl —ild, WA INTE AFTHN, Shs ERAIMSATE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA )

1EME 5 27% SR LIS 2 9 SE LA R R S R - FLARSEBUnT e A Aol as, 0 ] — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31)" 42 f Jl i) Python SEBL (AT HAth— L8 S HL A1 47
HAAESEIN), AR A AT 3%, Rl S B S B BRI B, RS K
PRI SCHN IS 2o Bk R — LU iRy SR

£ Fh Python SEELFRA A —LE N EANFRMERIRLLR . A SO AT 2 L library-index 25|, RN BB
SAERHE e, AR EAT R AR A B A SR

1.1 JEflsc i

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

iE

R4 B S B A

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

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

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

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

PyPy 5¢4:(iff] Python ifi & 44511 Python 38l & 52 M HM S IREA IR G, Bl AnAEkkat
BRI OIT 458552 , MO0 19 F AR — Rl eIy (I SR 88 (18 2 ) Python 511)),
B T AR ST AR T AR T PyPy T I



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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DAL SESE AR AT REAE RELE T -5 IS5 SO TR G 225, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR TS0, PABHRE VR IEAE B A XS B MR L AR AR 2 T R ARG

1.2 bk
PRI A R 22 R BN FEABRYE . 304 25 DA bt

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

B—4T73R name j2— 4 lc_letter ZJFHEENIHEZA 1c_letter fIFRIZL. M— lc_letter N
AR "at & 'z A (PR EAEA SO A 2R T IR R 2 SR ATEEEU A 24 R . )

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

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

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

4 Chapter 1. {4



CHAPTER 2

AT

Python A2 i —~ fif 47 B HL. S ABIMRAT SR 02— 39k o007 3 BT AL iy FAF I, ACERfiliid ]
TR TR — A SRR R — AT o

Python SRRy SCA y Unicode #5 i 5 PR SCPFI SCA S I T i i e 5E . BRIAK UTF-8, %
1500 PEP 3120, WURPESHFTIEPIRIG, 251 % SyntaxError,

2.1 fré&ik

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 ZHEAT

EARATH S HUE LA NEWLINE JEAFROR ) o 1B RERS BOZ AT A, BRAlE HOEL Ao & NEWLINE
gﬁgﬂ’ﬁ/ﬁ%’ﬂ 2T PRI — BT B A AR AT IR A SR S AT BRI
)8

2.1.2 Yyigy

PP R A MTLAEF IR AT S o AR SCUERIEAF R o, o] DA AR fTRR e T B AgA 7281k
J¥%1) - Unix Jif %) ASCIL 245 LF (#e17), Windows it I ) ASCII 457 %1 CR LF (] 4= fin447), & 1H
Macintosh fif 1) ASCII “£4F CR (%2, XLy, it B FE. ARG RBSE
R — BT R A A bR .

ik A Python i}, AL FAFER LA Python APT Wl I ARHE C RUELGEHATAT (B \n, R ASCI “F4F LF
VERATA AR o



https://www.python.org/dev/peps/pep-3120
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2.1.3 kR

—HFIERUAEEEFA R FIENRHS () Tk, IFEYBITHRRBLATR. — KRS R EET
M, IR ARAE R S AT BRI o FEREAETRIR AT P 2

2.1.4 gy

WA ARVERENL T Python JAIAS ISR — B — 47, I HILRIEMEE coding [=: 1\s* ([-\w.]+), X
FIERSPUE AR PR AL EE; BBk s s — 48 E 1 IS SO . S i P R0 4T
IR ERAES AT, WA AT RO AR RS R T

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

X2 Bram Moolenaar F{ VIM 1A ] .

W EA I, WERIAZ TS A UTE-8. Bb4bh, AR SCfHR) s 735 A UTE-8 FHIF AR (o' \xef\
xbb\xbf"), 4Gt R4 UTE-8 (iX /2 Microsoft [ notepad SE4 L FITE ).

2 % P L 35 7 1 A B 44 B ae T2 Python FIRIA AT ) S i A9 TalYR 70 A G0 e B, (3 1 U744 R
HEREFIBRIRAT o

2.1.5 WA riFE

WA B 2 A BT AT AL TAF (\) BFE A —ANB AT, AR S4— AT A A ANE A
R RN BT S R, B S N AT A B B AT, SR S BT AR S
o 5 an:

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

PASCRHLE SR AAT AN BB A VRS . SURMLAS RE IR BHEERE . SORALARE R BHEIEAT, FATHR RS (H)
}?iigf PASMATEAFAS R SCARHEL 43 B8 2 A BAT) o S SOV R SCFAFER LA SR LA AE T4 28
ATt HAth Ay

2.1.6 FasNryfriiFt%
B Jr i B S AN RS R A4 T, TR SR AT, B

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

Fs A THEE T OV AT SR, ISR TSR AL P4 . I8 LAV AT . sk D72
FIR 24 NEWLINE 5. DR RGO AT A BT = BAGek fr (0T MO T 387 R Ao
AR

6 Chapter 2. i br
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2.1.7 214y

— AR EIRAT, BIRAT, SR ECE TERA R AT S 92 (BN NEWLINE JEA) . R0 KL
EATERI;, 28 AT 0 AL B AT RE 2 PR B SRAE-T EPPRERAY R AR SE BT SIAE e 28 57 FERRE S H.
ARSI e AEET RNRESREERREA) FFR8R— X2 A1E.

2.1.8 gt

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

HZAF S LA B — 2 /A2, ORRRtE i 25 i B A /B E GX 28 175 Unix By fiRY
MN—E0 . HAIEZ BT Z AT S M SRR E AT L2 . — D HREA ] SRt AT 247
PR AR ) 2R R A A 2

FE— YRS ARAR & B AT AN AR AT AL, (A5 5 A b 2= YRR MO Tl A R 1 25 4%
WEBE, WG s 25] % TabError,

B B AP PETERE: R TR UNIX -5 ESCRGR AR A S IOHRE, A8 USCPE IR A B il R A A 2
AR . 73 M B -G iE ] e 2 B IR ] SR g = 2%
TTEABNTTRESA — DAL ETE LRSI BEI D 22N . A T8 254% P H AL B BEAUAT
AIRCR AR E S (BIATE AT REFECEAR TR BN E) .

ZATELATH H G RGO 2 YO A—A 3R TR A2 i INDENT A1 DEDENT JEAF, HARUEHTHNT .
TEREBOCIF ISR —AT 2 0, oM A— DB BRI . Bl AR RS MR 2 TR
SN . B EEATIT K AT AR Z PR SRR AT HORE . ARARIR], WAL BE . SR TR SR,
SPHEARTI, A4~ INDENT JEAF. WRFATIRG0RAR, W Stk PR REZ —; Bt
TZBER A B, Aot — U8 4R i—> DEDENT JEAF . TSR R, #hFIAm &
MRTEIEAE: 1> DEDENT JEAf.

XN IER ((H4 A7) 1) Python AURD Zit 7 fl:

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 (1[i:i+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

(SEbr b, BT = RSB TR Z B U R )n— M R A AR B - return r 4L
JEYEVERCHE AR gt E S )
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2.1.9 JEfF Z R A

B AR AEZARAT IR B P AT A, AT BT RIE AR 252 23 AR R AR iT AR SR BRIEAT . 2R
PN TEAF O A T BT R — A AT, IR 260 23 F ok 2 B (910 ab 2 —ANJEAF, Tiab 2
PIAIEAT) -

2.2 JWIBRF

[ 7 NEWLINE, INDENT F| DEDENT, RfE7E DA R R BIIEAT: 47inss, 245, F @A, 5 A5 A 4
M ffe 2 HTH (ZAFE AT LIERFRIN AR TIEAF, 2 R BRI QR S, R
Ze BABEHUR ] BEK B EVEFATER AU — M EAT

2.3 brINFFRISCHE T

PRIRAF (SIS & A%) iy AR 1A E AT fiids

Python H AR IRAFIEL 2 ST Unicode FREF £ UAX-31, FFMAT F3CHE gtk 518 2407
R 0, PEP 3131 ,

£ ASCIL Ji [ 4 (U+0001..U+007F), W] I FARiRfFiYF4F 5 Python 2.x —&t KEM/NE TR A E 2, T
WLk _ VAR KT 0 2 9, HARRTARCFT k.

Python 3.0 5| A T ASCII i [B| AZMA SN EAF (WL PEP 3131), X SRR KM 5T unicodedata
EHeH ) Unicode S50 2 IR AR

PRARAFAY I BEBA IR X NGB

identifier n= xid_start xid_continue*

id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the un
id_continue = <all characters in id_start, plus characters in the categories Mn, V
xid_start = <all characters in id_start whose NFKC normalization is in "id_start
xid_continue = <all characters in id_continue whose NFKC normalization is in "id_cc

B3 Unicode J&51IR% Y & X
. Lu- KE5H
. Ll NG
. Li-E KRG
. Lm- BT
. Lo- Hfbstt
. NI- FEHT
* Mn - JE5E EARH
* Mc- 3 HRRR
* Nd - Rty
o Pe- BN
- Other_ID_Start - i PropList txt 5 SRR, JIk L5100 F e
* Other_ID_Confinue - |7) I
A TR IRFFAERRAIT T 0 FE I 20 NFKC AR AF i U BB J2 56 T NFKC.

8 Chapter 2. i br
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Unicode 4.1 * fr A ] H BUAR IR 4751 vl 2 DLPA R AR IE 20 HTML 3C{4: https://www.unicode.org/Public/
13.0.0/ucd/DerivedCoreProperties.txt

2.3.1 cfiy

PATARIRAF AR S PR B 7 alibR R4, AT RUIEEEAR AT SRR I PR S 20-53X BA H )
TaE—E.

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 REMNERIRFTR

FEARIAFTIE (B 7 R8T BAFRRN & L XEEARPATER e A4 B8 AT R A5 TSk A

_* AaP from module import * Ao FRIRRIAT _ 7R A MRS o BN RAF IR — YORE
G EARFAE builtins M, MR TRERI;, _ TRk & LB T 3o 2 Wimport

&5,

W _ VAR ARE T IHEREER LSR5 F gettext BHSURY TEA XILLE 1N .

_*__ AGUE XA, EARIERXIA G R MM dunder” Z4K . X EEA R RS SRS BE (AR AR
HEPE) 2 L. B AGUE LA PRR KPR TE S I ok 7 % & ik FEY . ARORIY Python A H
R E 2 B FR . AR OLN AR A A SO B B AR A FR 7 s(HnT g
HOE SR HR IR -

_* KA AR, X FRAESE ORI, & PA—MR G LS Ak S AE 528 IR AE SR A AL
A7 BIEZ AR . ST (£77) o

2.4 ‘i
T Fm— L BT 35 B

2.4.1 pPRFHRIE T

PR T A s ST

stringliteral = [stringprefix] (shortstring | longstring)
Stringprefix := "r" | "u" | "R" | "U" ‘ llf" | "F"

| nWEpN | nEpn | "ERM | "ER" | LR | LSl | WREM | "RE"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "rr'"w Jongstringitem* "'''"™ | ‘'"ww®v Jjongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>

24. il 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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bytesliteral = bytesprefix(shortbytes | longbytes)

byteSprele = "b" | "B" | "br" | "Br" ‘ "bR" | "BR" | "rb" ‘ "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '™'
longbytes = nrram longbytesitem* mrrrwopvnmma longbytesitem* Towwny
shortbytesitem = shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

K 5 R B AR R s ringpre £ix Bbytesprefix GEHIHIGRIATAZ WA R
B BRI R IE S s RS S SRS P BRI UTF-8; 2 1% 20 7 71,

LRI 2 ks PORD ST (LA T DA SR KT B 2 () SNBSS (") Ak 1 R BT HLTT DA R
SAE | B | B RE R G GOEMBRR N =31 % R 8). KA (\) SR Ak & ST
FERATRE L, I, AV A S B5 | B 4 g

S F AR HS o1 8B TAVER bytes MM str KAMWLH. SR EH
ASCIL 5 P AEAE 128 J4 DA 0 oARE SUB St 4E77 .

SRR R AR A IS o B R AT RRRY R4 FAE B A R AT A
AR BT ARAN, IAEF A AR T, ' \U A \u OB AR 2 B 1
1T Python 2.x [ JFLIA%E P - HIFFE 5 Python 3.x A5, 'ur ' iBECURFRLZH.

33 HHIA: FMA T FREHA R e Wi, 55 tor BRSO

33 JRHIIA: RHAR S T (0" value ') {52 FFBETEHE A LA fk Python 2.x il 3.x ALT A9 )
BHEA. PERSI PEP 414,

O e E MR TIFR I AR B AT F @A BT F Rk, £
R, (ERAES b B ut BN, DBAEAE AR AL R, (ER AR A AL R

EBIBFEET, SVFTERGH URBATRE S OFFRRED, RIER RS L =55, &
FOREFE SR, ¢ 515 AR R F IS, s . )

Bl et SR BT, SRR RIS S (A 5 U S 2 BT R BT HE C R SRR
B AR RS

] ol [Elfi
\newline | JCRWTINIITEHE 20

\\ FEHL (\)

\! B (")

\ " WG] (")

\a ASCII Ijj%% (BEL)

\b ASCII E#% (BS)

\ f ASCII #£4 (FF)

\n ASCII #:47 (LF)

\r ASCII [7] % (CR)

\t ASCII 7KVl % (TAB)

\v ASCII 7 & H13 (VT)

\ooo J\BEHIEL 0oo WL 45 (1,3)
\xhh 7S BEHEC hh IO E AT | (2,3)

BT H FTHE Hn] AR SRR 810 R

HUT S X [EIfig
\N{name } Unicode Z(JE 72 1 4 Fk 8 name WF4F | (4)
\UXXXX 16 {7\ R oo B AL FAF &)
\Uxxxxxxxx | 32 16 #EH1IE ooooooo BB FAF | (6)

10 Chapter 2. i br
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[Elfe
(1) ShpifE C —8, HexmE = /\IEHIEHs .
(2) At C A, BRI 17328 i 2h -

Q) AT FHAET, 7N IERBON AL H 20 SRS DA R B AR A F1Y . AT e
X LR SR ARH W (E U554~ Unicode 54

(4) 3.3 FREESE: AT X514 130

(5) ZORMAUAPIA 7N BEHIEY .

(6) I7 ] IR AIRALTE Unicode FAF . ZRUMIA N7 LI Bk o
SR CARFE, I TEik iR AR SOP SR IR R A AT o, 2, RAHL R LR PIRE.
X AAEVNRXIARA 1 AR T — N SOUP8, ARG e A R AR AR 2. ) 59 SMERERERY —

AR RE T BT AR R P AR SOF SN AERAE T s PR B, SR o R A
S5

3.6 U ToiRNREE T8 K55 & DeprecationWarning. FERANAN M Python M4
FEATES| & syntaxWarning FHEL¥ SN & SyntaxError,

BEEAE s I ey, 5155 ] DA ESORATRE SUAF, (BRI S R BRI I 45 R Bl e\ 22—
MHEYFAFER TR, SEWDT — DRI — G55 T e\ " AN — D A H I
{H (BVER G TATH WAREATT B AL ) o FRB, —ASJRbs 5 @ 18 R A ch A RAHT 25 R (A
N MR S SO F 15 54 o I8 BT — D BRI — A TR 7 I T 2 BRI A4
M e — A HELAT.

2.4.2 ‘yRFHY M DRE

ZAFHEB I FAFER B T R A E A B0 B, TS5 ] AR TR, o EF R T 4Bk
Ak, H, "hello" 'world' %8[[F "helloworld". BE4MnT DA SCBHHTHIMH, PA #iHs
FRK TR W D YH T, HEEIR PR IR 2 hnERE, i

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

)

TR MR RAEARZ T E LR, (R AE SR LB AEIBAT I Bh% A Fp IR b A+ ds SAT
I B R T M{E DRI AT T LAGE AR A A9 515 WUA% (B 3238 A (0 DU 7 AR ER A =51 5 545 H) |
R A A ER 7 TR T 50 A TR PR

2.4.3 kAL AR Il A

3.6 HUHTINA.

e XA FAF 6 F \mABDFR fstring J2riA £ 8 "F' BRI TR . XA AT A TR
RIDA {3 sy iiaXe i AL A7 R AR 22—, LA B 2 (B 5L bR bR S e AT
HRMEM B

5 LT A SARAEE T8 FAT B E P RS (BRI E R b M E G . RS2 )5, F4F
BN TR R

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

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

2.4. Fififi 11

"}"


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

format_spec
literal_char

FAFRTEESE S DA ER i L (B AR B, [ T AUEAESE S ({0 50"} PR R Y BN AR
5. AL S {0 s — T, BRA—A Python FAAIT ko B[R] R /R gk s 004 2
REFWAERME (XTEFKRRA ), TATERBREM—ET5 =0 ZEEHA— AN
e ?;?EE%&?B’E ZJEIEA B — AR S s ARSI BT BOA— A RS
v } v ~ z5

R AT A R 7 HHE P A RIB X U A SR -5 T B985 Python Kk X —Feib s, (B4 D E
Gho BRBANY AN, Lambda MIBMERIKN = AR AN E RG-S . BrifefikaAnT DA & 40AT
(BIE=E5] 574 ), (LR AREE SR, BDRERSTEM A T A7 T E T O & (85 %
A 2 A PR U B R A

3.7 U SE: E Python 3.7 ZHi, await FikXWEFasyne for FRIMHESIA RATTEE X FAFR T
TMEFRIE A P, X2 B BAR SEIAEAE— A A A

HERAL TETS = U, W E e RaAook, = DUCRESSHR . A0S (" ZeaaER
R K = SR e AR . BOATEOLR, = SR EEARW repr O BN, BRIEL
16 TAE. M8 E TSN BRA S M A0 stre (O, BRIEFSIH THHT B ' 1

38 HMA: 5 =",

QAR E TH34F, KRB R R TREA. 5IAF s RIS R IAA ste (), "1
WA repr (), M 'la' APH ascii ().

M Z EE RS MM format () PRl #4748 Xtk 4% =X U B A7 & Bl % A 3838 =X all #% Je &5
f)__format__ () FiE. WG AR VEAFF NS EA DS FE/GHR. REHEALg R o aEk
AN FRFER R A RIEYS .

T2 X UL ] DV S A i E B I B . X S i EF B nT DS B ORI 7 B 5 =X Ui B
fﬂ BRI E B I F B . 13X B A s UL A AR LTS 5 5 4 B format() J7 ¥4 T F 119
AT .

K& A FAF R F I ] APFEE, (HE— DR F BN B 2 B 2 A HE.

— SR A AT R S TE A R 1)

"S" | "r" ‘ "a
(literal_char | NULL | replacement_field)™*
<any code point except "{", "}" or NULL>

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

>>> "/ foo " # preserves whitespace

" foo = 'bar'"

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

>>> f"/line

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

>>> f"/line 20"

(T IUgkEE)
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(R L —5)

"line = The mill's closed "
>>> f"/line 20"
'line = "The mill\'s closed" '

R TR AR 0 00— B BB B B O B 5 S R s 7 e
LT 93 | A g

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

SRSV BT, XS5 R R

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

REVEL B SRR SR, T DA B — IS

>>> newline = ord('\n")

>>> f'"newline: {newline
'newline: 10'

AT AT R P A AR SCR 75 R BV B0 i k.

>>> def fool():
f"Not a docstring”

>>> foo._ doc__ is None
True

7152 WL PEP 498 T RIS AL 47 B T E R $R 0, PASCBE A T M R AR K P AP A LAY str.

format () .

2.4.4 By
%ﬁ?ﬁﬁﬁEWﬁﬂ%ﬂﬁ‘ﬁﬁﬁﬂﬁﬁo&ﬁ?ﬂ%ﬁ%ﬁﬂ@ﬁﬁﬂﬁ—%iﬁ%—?@ﬁ
B0 -

TR F I EHF AT RS -1 R TRk L2 h B H s Ry M7 1 G

2.4.5 B RIBey L

RETURC TR PR DA T 1AI3A R SCaEA T A

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

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

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

nonzerodigit = mar,LL"on

digit = "om..."o"

bindigit = "o | "

octdigit = "om...mm

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

BRI EL AR BB BRI, AE— R B ST A

TER E BT RN A R RS2 BT R R 7 A AR s T e . — A R RIZRmTi
FERCRS 2 18], AT E BRI AN 0x 2 )5

24. il 13
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AR T EOTLARFA BN E . X2 TS5 Python FERAS 3.0 Z HIFF AT C KUE/\
8 ) T {ELATR O
— SRR A E A R A

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

3.6 MUHE A FRVFAE T A BT R R Rt AT AL

2.4.6 TN

PP R IR R DA 3R R G A T A

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

fraction = "." digitpart

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

TE R B BB MR RO AL AT I B2 DA 10 S BE%. i, 077010 BAAK), HFRWHES
7710 M. ¥R ARV TE BB T BAR S, XTI, SCRR A R RIZ I T A

— B SO T (T

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

3.6 MUHEAE: FRVFAE T A Rl bAoA

247 W

R By T {E i AR TalA S AT hids:

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

— A RERCT RECREAE IS5 0.0 BYAZ 8. BRUR PA—XHF mBORFR 1Y, EATRYBUE T AR . 2
DR E RS, AU E— SR, I (3+479) o —LRECF I ER R BT

3.145  10.7 107 .0013  1e1003  3.14e-103  3.14_15_937
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2.5 &5

DA R IR T A
+ - * * / // % @
<< >> & | A ~ =
< > <= >= == 1=
2.6 PEAT
DA R IR P 5 A
( ) [ ] { 3
; = >
+= -= *= /= //= %= e=
&= |= N= >>= <<= * k=

A R AT BT RO R T B A R =) SR R R IEATRYRRIR T L. LA ESIER IR
FRI AR R EAT . AETE A T, EdEREEAE .

PATR RIFTEI ASCIL P45 Ny HAM AT A L BT 70 I BT RS 3, B XHaia  dras A s 25 S
R |

DA RTHT B ASCIL 24 AN Python iR f AT AR th I T2 A HR S IR (ELRITERE Z AP LA P 5 | 24

Lj-E

O \

[Elfiee

25. BFF 15
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CHAPTER 3

AT T

3.1 Mg, sk

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

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

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

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

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

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

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

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

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

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

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

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

3.2 brifERAY R L L

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

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

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

NotImplemented Jtt 28 B HUf7 — Fh CfE. 2 — A4 B A I (E 0 SR X 4. b X 52 08 o & 44 FR
Not Implemented 1. ¥ J7 A F & OB Ty VA AN A 5 4G A 12 S AT 28 /R 1142 530 0 1 3% [m]
WAl . (RS 2 ARAEAE B AT RS 221 R s A MR RE) . BB EE N .

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

Ellipsis 2578 HUF —MEBUE. 2 — 1 EBEMREMN S, k@A TFEE ... HNELK
Ellipsis i BRZHEMENE,

numbers . Number [LAXIR ¥ FHREAIE, H 2PN A BRI A N oK H0 R 4558
WA MG — BAIEHAARA AL . Python Hr gy 4 ARARH LB By, (B
WRRT IR R B F 2R Tk,

BFRMFRRFRRERX, H__repr () M__str () B, HEUFEME:
o ENTRAMMEETEE, LA TN, K74 B R E T4
o FRTEASTER BRI DL R R 10 BEHI .
* FERME, B/ANBURRTTTREAFAEM AR, FEARBRR
 KEMZ, BR/MUIG RN RANZZIN, HARXPER.
o IEFCS A B R ER SRR .
Python [X /33 TU%, % S BB B 5L
numbers . Integral MAXRITRECEET PRSI R (EFFIEHRM 750,
RETVBT 20 53 A P AR L
M (int) MR GFRREZIRNIET, AUZBRT W AN (IEERINE . B
fj@ﬁ%i@%*%%:‘#ﬂ?ﬂ%ﬁ, FEL DA 2 AN IR, B RAG IR AF 5 0L 1) A7 A A I
M2 (bool) Mk 5 Fem B4Rl False il True. ft3 False Ml True [HAYH RS EME—
WTZRXT G AR EALZ BN 1AL, PRSI A AT 2 2R T4 0
1, BISMESL R A TERA R FAF R R B A "False" B "True".
FERUECFR I H 16 7 I SRR B0 AR 4 R 12 5 R a5 A BRI R R

numbers.Real (float) MIEHTGFIRVLERD NG I S8 HPrsE a2 it BUE T BBl AT AL #E
B2 T2 WIHLER R (DA S C 5§ Java SEE]). Python ANSZHFHUREREVE S A LEEH W
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R A AL PR AN TG, ELK T BRI T Python 8GR A I A o Ui I ot
AT, PR B B S R RN T AR R

numbers . Complex (complex) N4 Dh—NIHLEE [ A0KS 7 SR R R ERE . B X775

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

FE1 WIS RFR AR RN R 5 | WA A P4 WERREL Len () AR [EI—ANP81 ) 4 H 40
L ANFIIRKSE RN n i, BEIBEAEHTFO0, 1, .on-l. JF5 a 4 H i vl ari] .

JPAIR S e a (i3] RGBS N k FTAAH, @<=k <j. BEREAN, IR
eGPPSR RSB BTFSIKRG ERM 0 TFG .

A LEPIA A S A step” IES I § IR alic g k] 8 a PRISH x WIFAKH,

x =1+ n*k,n>=0 Hi<=x<j,
J7 5 TR AT AR PR A AR 43

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

PATR B TR A AR R 42

‘7 (String) FAFER 2B Unicode TS (AE AR 731 . JERIAE U+0000 — U+10FFFE Z NI
A W AEER AT AR A7 Wil ] . Python 3% 47 char J8%4; i X5 FAFER AN 17
FoRA—DKIER L ARG WERE ord () ARG AL i A7 T 545 %
—ANJEHEFE 0 - 10FFFF Z NIEERIEL; chr () TE—ANEHZE 0 - 10FFFF Z N
AU K R 1 Y FAFEE . str.encode () A DA 38 5 i SCA G R ¢
str #Hh bytes, 1fi bytes.decode () WIT] RASEIL S ] 1 AL o

I — S IedL 4% H T PARAT & Python X142 . & AN DA 45 H I e a2 54 B i 3
BRI HA A H M el C Bmiocdl) wHl i e Fk 5 in—AE S8 0 1 (—A4~
FBXAG ARG E Acd, HAREFESER R ERE S 4. — 2ol @t —
polkaysEatio] Bzl

TR AN AT AR . AN KE R E 8 (T, PABUETER 0<=x<
256 (B BB . FATHRFIE (Bl brabe ") FINEM bytes () Fik#s ol 4 kA1
PR S .. FIRMNEE LB decode () JyVEMRIE T

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

o

B PRR A A 0] 22 41 2628

List (:#h51) 52 B AT DURAE R Python X5, 43 i S5 thig 5 Wiy £
AFIEAR N QER AR 0 80 1 P RTCH BRI . )

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

PR array $efit T —MEOMY AL FFSIZRAURG], collections BN,
AR IR RN AR HA AR S W T e HA BRI E . ILEATAREEE M kR
Fle EREATAHARA, Wu]HNERE Len O REEEGHRIFZH . LEH LAY AL P L
G, EERFPAIRIESLI, AT AE. I ERRR AR
XA TR PR A N AT AZ KON 5 =7 S ) B [ o 3 7 S R LR S O 507 EE BRI 2R
PIANECTAAE (B 1 F0 1. 0), W —fe & Hag & —1.
B PRI A A 2R 2
Pty WIRRIORTAEES . ENEL N ER set O WiEgRE1E, I HAEZ 5 R AR 7%
AT Bl add () .
AR ISR AT ENTAEL N ER frozenset () MESEIE . T frozenset
XHRANT 2L Hhashable, "€ AGIES — D HEERIICREGZ 7 I -

3.2, bR R4 19
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Wt XTSRRI AL R T EG RSN RIVE S WL TR alk] AEMRS a PEEERT 8 k
M2 H s XA MEZRSAX R, AR de ] BRI AR, NEREL Len () "R [E—A4
3 IGHIVEIER /@

AU — i A A U 2

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

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

FHSR AR EATANEE (.. ARG (BT 2R /).

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

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

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

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

FRIR R PE:

J&E B

__doc__ B SR A5, AN None; ARk, | 1B

__name__ VA RAGOER QS

__qualname___ Z R B qualified name. B
3.3 OB

__module__ ZRET B 2 FR, %A NN None, 5

_ defaults_ hE A BIME SR BOASBEA R T, et | n5
SHEA BAEN N None.

__code___ Fon i e ) R BRI AT 42 QS|

__globals__ R HOZ R BT 2 o R S M5 | - B @A | s
&Rt A

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

__closure__ None B¢ Ei% sk AU AT AR A 46 2 i soc i e dl . 5 ¢ M
cell_contents EMHMFERBILT.

__annotations__ | WESHAREN T, FHREESEY, WFEERENE | A5
HENPA "return’,

__kwdefaults__ | fUAEKBEFSHEOMER FIL 5

K4 hrA " Writable” [ J& M3 R 2R E 1 258 .

BRECH G W SRR BRI BT = B vk, I aniX a] AR SR 45 R BRI e ddE . 8 A IE LAY 8
PSS REREAIIE BB, 2T LA ENARLER P 2SR E M. R TR0
THNE BHE

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

H K RBOE L EIME BT DA AR S 2 B 2 00 SO R BL A . cell 82
A PATE types 5]

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

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

21430 5 AT BIPREL > I P SRR BORE 5  T5 AXB 8 — S BT iR G, JESLBIRS Z Y
_;&elf_ JRIERIAZIB], HFLIETENR . ZHTEITIERN __func__ JEMELRFRY
BREON 4

2438 1 MR BB — D RTTIEN R 7 SR — LB G, LIRS R __self
JEHAZIAL, M func_ JEMENZETr RN R T Z R AR .

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

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

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

MRS — M vield i) (Wyield i% & 35) B R ERARE—1 &£ & % &4
X RE I R RO W I, B AR (8] AN R DASRAT B RO i 2R AR g 4 JH % B AR AR
iterator.__next_ () HEKHESSEXARE—HafTHIEMH yield B Mt T —
AMERIE MR REPSTrecurn IBAEEPATRI AR BN, $5]% StopIteration S
H HXAIEACEAHF 38 TR B EE G T R R .

PhREeaE (i async def R W BREE T AR W42 3 3 SRR R BCTE R R F ) 230
[a]—A~coroutine %4 . BRI REf Erawait FER A frasyne with flasync for iBh]. G
A& W2 AT % T,

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

S EC R aiterator.__anext_ () FEBS R El—Aawaitable, X5 SAEWE
SREPATEEE N vield Rkt —ME. 4REEITH B2 1 ret urn BR800 5
AN, 23| % StopRsyneTteration A, S ACH A BT IE A
AR R .

PR P EREOT SR T C R AN E . N E BRBUN ] T4 len () Mlmath.sin ()
(math 2 —MFRUEN BRI . N E RS EE AN C R . Friki H s E v
__doc__ JERREISCRY AR, QSR A A None; __name_ @RI AR __self
BEE N None (B F—4cH); _module_ ZEREFTEBHAZFR, WREA WA None,

WY i BRI pR F RN E RS — Mg, RARESE & T —AMEA C BEURIRT G R
KBNS WETER— T alist . append (), HH alist —AF)FN5 . FELE
B, R RSB self AN alist FERICHINGLL .

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

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

Bide Bk & Python ISR EAL LI, M5 A 2% G2, dimport iBA) LN, S @d
importlib.import_module () FINEN __import_ () FRECEIFH. BHXREAHF
LGS i 44 25 18] (X2 Bt i R __globals_ J@MESI M) . JEIESH
WO T A, Bl m.x M4 T m._ dict_ ["x"]. BHE AR TR G R
HegrRisxt g (BRI IL e UG AT EE ) .
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JEVERE 2 B i 4 S [ E i, Flfim.x = 1% FFm.__dict_ ["x"] = 1,

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

Rk @i _ dict_ APAF TR FIRME S 6y 2 75 [

CPython implementation detail: [T CPython J& PRI F IR E, AR B FF1E F g A ez i
R, MR F RGO IS SIS R . RS i) 8, A A2 T e SR RO S DA B 2 i
R

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

WS ST Ay 4 A5 B . REES I H SR TE I A R, Bl c.ox etk C.
_dict__ ["x"] (RidAFAAE—Se X AR Hifth g A B g =0 . SRTFEH P LA R
PERFRET, SASAERE AR XFPRBERME C3 MY, BRI #ia e dhRss
Yo B 2 25 o B AR T 31— AN L RIAH S L RE PR FF IE A 4T M« /B ¢ Python f Y C3 MRO A1
WA FEA 2.3 A SCRY hitps://www.python.org/download/releases/2.3/mro/.

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

KIEMRE SRR, AR RN,

PSR A L B30 P A —AN 2361 (LR 30,

Yk JE M __name_ WML FR; __module_ ARFIIEMREAZFR; __dict_ HESEMA
AR T bases_ AT EZEA T, #LTER SN E PR BN FHES); __doc_ hE
B SRS, WA WA None; __annotations_ (A[3E) A— MG T 472 7, &
AL LR AT LA

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

], JEET S E A e S P AR . R R RN m A, 1SS R 2 R R R
RUREEAEIIBIE T AR - R BRI — P E R B R , BBl oSBT x4,
H__self  JEPERNZIH], BEIEMET BN RSP, S0 L3 Classes” —y, 2T
AR At 3k S S AP SR SR IBURA 1 8 S ) O 3R] 22 L 503 i 25—, XA EI A S ] e 5L B
FACFRI __dict__ HIXIGORE .. MRRIREIEIEMNE, MXRIWAERAG__getattr ()
Trik, WIS R TR R AR EER

AL TR A 2 BRI, (R S B R RN T, WRKAE  setarer ()
Wi delattr () Jrik, DR TR P -ECEE B S IR

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

VO %G (SFRCAFXR) file object Frm—ATIFRISCIF. A 2 FPHGETT AT R EIESCT 4 open ()

NE L, DA os.popen (), os.fdopen () Fl socket X[ i makefile () JE GA R FEfd 3
Lo BT R ) A R ER ) -

sys.stdin, sys.stdout Ml sys.stderr KUIRMLAXT N T EREASPRIERIA . i th MBS DRI AY
SCPEXEGE BN ASCAREITIT, AR io. Text IOBase fRAEHTE LH L .

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

AL, AR SE R WAE IAL— I A

fRESR R AU X RFOR 4hi% A F 7 09 [ AT Python fURY, siFRbyrecode. AXHRET SRR BN 4 1Y
PRITET o8 00 G20 50 iR K St 42 (R IR p i) g X5 D, miAURs e AN B
T T HEOASBUE S AFCT BB R AR X RN (K E AR s 7 Y
). SRECHRAN, AR RAAAL, WA EXAAEXRIGIH ONEe BEE 2 A)).
Frok i L@ Pk co_name 45 T B4 co_argcount MO B SR B B (BLE IR
O B SR BINER ZH0; co_posonlyargeount S {LRAE S IR (BT
A BIAMER ZH0; co_kwonlyargeount LR K8 7S HA LR (EiFABINMEN S
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H0; co_nlocals N R AR REPHGE (BIESE); co_varnames hH— ML F
TRAS B A PR TC A (B804 HEE S i TD; co_cellvars A— & # i £ WA 51 K
JR AR B A PRI TCA; co_freevars M A AR B L RINICH: co_code H—4
FRFETIEIES F VN FAF O P, co_consts NH—AN 8 370 i 6 B 09 57 16 (B 1% TG 4H;
co_names “A— A E TS Ir (58 1) 44 BRIV JC 4 co_filename A 4 5 AR5 BT 7E 19
44 co_firstlineno NHRHEITHIITS: co_lnotab N—AF4FH, Hfgis T M
T WA EEAT S AL GRS WAL TR TD); co_stacksize HERAH K/,
co_flags H—EEE, Hgmid T MERERS T H B 2 AR .

PARZWHTF co_flags MBRGNIE L MR EEH H *arqument s BV R ZAT RN
PESH, W 0x04 g E; WK REH A **keywords EVAREZAT R EN X#F S
%, M ox08 fuighitE; WERRECE A EME, W 0x20 (g .

KA EFEEH (fFrom _ future_  import division) B[] co_flags PRIIREN K
FRUAACAD T G 1) i /2 75 e PR A (R AR Q2R R B 13 I e ) AR SR PRy R W 15 B 02000
7 FE 5 LY Python AR H I A 0x10 1 0x1000 {if,

co_flags HHHABAIBEAR EE R PR A

MR R FRIR— 1 REL, co_consts RS —TURE 2 BRELT) SO AR, SRR K
N None,

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

FRIR iR M £_back AET—HERRWT GEME ), W EBIKZHEREDIN N None; £_code
R BEmi R BT AT AR X 5 £_locals i TR AHAE &7, £_globals M T2
AR R £_builtins FITFAEKNE (EH) 45 f_lasti HHEMIES GX 2RISR
H TSR R I — AR5 .

il £_code 5| &—> #Hi1E{4: object . _getattr_ , MfHFZ4 obj fil "f_code",
YR BN £_trace, WIHRAN None, WZFEAASIATIA A] U F A 20409 i 5 (Fr T
e . EEAFIEE TS L — D F - XA PAE R £_trace_lines %4 False
KEEH
BARR LI T A il £_trace_opcodes W True R AVFEEAEIE G RKFE. WHHER
AN ER EE R RS | K o HE R B R B R AR, X T BB S ECR E U IR AT
f_lineno NWIHSEITTE - FEX B AM—ER B R AL N SBBR S 1 38 21T (UH T HROIK 2
AT . P AT PAGE T B A f_lineno SEEL—A™ Jump Ay (I E T —1E4)).
WX 5 SR E—AN
frame.clear ()
U YR TE B2 R 1) 0 A b As S5 | . T ELAn SRz g T — N EReR, A aide
SWESEN . XA BT S WO R IER S | (a0 24 55— 5 AR L e 2
JE D
A4 B IEAE AT £55] & RuntimeError,
3.4 BGHT A

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

XHF R A @ ) T 4, A R R AR A A TR BT, S EREAN R ITIZ ) 24 5 1]
W2 B AR5 YA A A, BRI ERS R E . (B Wy 154 —.
) EREHN sys.exc_info () FrREIFTCAIEE =T, AR FH ) __traceback__
JE BRI

MERFAEE A, IR ES CARGRER) 5ARERRR: DR T3
HE, BWe/EN sys. last_traceback X HFE .

X SRR [T 5, Il [l 9506 R 1) B R phe s I A AT 4322 to_next JRMERAA K
SRR IR 5

3.2, bR R4 23
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Rk Rt th_frame $51A Y /i ZHRAYHATIG th_lineno 45t AL R H FITERI TS,
th_lasti FRE RIS, WARFH AT RO ILIEH except T/HIECA finally THI £ ry i
AP, T R AT A R S 152 T RE- S A WO S AT S AN ]

i tb_frame £ 5| & — 4 % it F object.__getattr__, [ffif =% obj
"tb_frame",

FRRRRI P S @M th_next NIRRT T — 2% GEAE L EFFEHW), WREET 2R
)4 None.,

3.7 WS A [m] % G BAE AT AR Python AURS AL B, BIAT SLHIR) th_next JEiEnT
AR B -

DI G VIR RIIR__getiten () FFIEMBINTIA . SXIREAHHNER slice O
PRACR A

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

JE AT AL RS,

Y H AR — A7

slice.indices (self, length)
W VAR 2 — DS E length FEVT ALY 7 MRV N B length T € K L) 2% H P21 I}
YR BOH 05 BV Al fi iAo R [l o0 = AN B BB B Jo s 13X 80y 5k 40 A 1Y)
start Fl stop 55 VA step HAAE . BT |5 Bk 2 BB U 42 Bt 5 TE D) A — By O X
AbEE,

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

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

3.3 F¥AJ IR

— AR DUIE L SR Rk A4 BRI T 3 o S5 R ER AR IR A T 5 | A 1 R E B (A AR GE B
5YIR). X /& Python SEH R E A E R, ATFEANEBAITE R THEMFNFEET . Flan,
WER—ANRELTHHN__getitem () WTH, HH x FZBEW—DL0, W x(1] EAREFRT
type (x) .__getitem_ (x, 1i). FRIEHULIHBISMEDL, FEBA E SGE 24 77RO T 22l a7 —Fp
PR K— A% (BN AttributeError B TypeError),

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

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




The Python Language Reference, #%[E] 3.8.18

3.3.1 HeAE il

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

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

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

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

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

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

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

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

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

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

filE: del x HFAEHEPM x.__del () — WIHXH x WEIUHTEI—, MEHNITE x 15
VTR I A -

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

hz%:
gc FEHAY SOk .

B MU __del () FEREZUIRBLC A E , AR TR & AR i R R e, Bl
HFTEI— 453 sys.stderr, FFIHL:

o del () WTEARRABEIATEEN, R AEELENA . WHR__del ()
TR 2B s HA P ZE R, ATRES K AERES, BIUNZRIEC WA IIT _ del ()
T A T B A i

o del () A]DAYEBRERR A BEAT. I, BHREMNSEAEE (A& AR
He) TTREE WMER Bk None ., Python £ fRIE G ERARHL A AR DA BAAS N RIZ$T L1 4=
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object.__repr__ (self)

B repr () PEREIH A —DXRE “HH” FRARIIR. WERATRE, XM R NARL
f) Python ik, REM A RERAAGHFERENX S (REFIELHIREE) . WRXAEE, WM
R <. . .some useful description...> JFLHE. REMELI R —DNFIENTE,
WR—PEREXT _ repr () HEREX _str (), WFEFEAZEMR LY “JFIER” F&H
FORM WA __repr ().

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

object.__str__ (self)

il str(object) PARNEREL format () Fl print () M LAEM—DXIGE “HRERA" didk
KR FAFERFOR . RIEHELIUA—A TR R .

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

WEEM object g HEAEB A TAMobject . __repr (),

object.__bytes__ (self)

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

object.__format__ (self, format_spec)

Wil format () MEREL PR, X F ¢ F @ WRMEPAK str. format () F AT
PAERBL— X80 “fRAb” FE/FRFR. format_spec ZECHE G Ir R FIR W FE5E .
format_spec ZEU R R B LI format () WRAPER, At REZEREE R L 23T
AR NE R, SR AR AR AL B B

2% formatspec | fRAREAS AL TEVA R HiA .
IR BN — NPT AR
34 WSS object A _format_ Jrik s AMERTHEAS4E, $27]%—1 TypeBrrox.,

37 B W &%  object._ format_ (x, '') M fF F FH F str(x) W AN H 2
format (str(self), '"),

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq_ _ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other

)
object.__ge__ (self, other)

PAESXBERERR R & HAR” k. BT S EAFRA N X RN x<y WA =x.__1t__(v).
x<=y Jifl x._le_ (y). x==y M x. _eq_ (y). x!=y WM x._ne_ (v). x>y FH x.
_ gt (y). o=y M x._ge__ (y).

MRS E R SEOTEA VA LI, & B ITVE W B2k M BABIXT R Not Implemented. % B
Bil, IR LRI False 5 True. AidSEhn BiX e Al OR EHERE, RILiR gz H
PR BT RERWT (BIAVES i f IR 4c0F) . Python ¥R IAETH bool () DARfE L
HEIL AR

EEINE O T, object MM is KL _eq (), FFTE LI Z5 R N B AE IR [
NotImplemented: True if x is y else NotImplemented, XfT_ ne_ (), BRiALZE
FE4h__eq () HXEEREUL, BRIELEHR N Not Inplemented, HEGERAFZ A A HA R F X
FEBOALI; B, (x<y or x==y) NEIFREWE x<=y. ZHRRNZE A Zh 4%

fE, 5% functools.total_ordering ().

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

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

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

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

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

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

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

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

—NRURERT __eq () HIRAEX __hash () MEHKFH__hash () AN None,
W—ANKW)__hash__ () 7K None B, %ML HIREAE— LT 22 R B IG A (B S 1A b
g% TypeError, H&¥EK isinstance (obj, collections.abc.Hashable) ¥ IET
HAR B AN AT UG A X 5

MR —DEBET _eq () WEAFERERALEM __nash_ () LI, Wi ikE
__hash__ = <ParentClass>._ _hash__ REFHEHMARE:.

WR—DMEAER g () WRFEERBG A SR, WHZAERE XPHS __hash__ =
None, —MHTENXT__hash__ () PNER#MT| & TypeError B4 isinstance (obj,
collections.abc.Hashable) 4% RHIH SIS 75 .

fiE): AEBGAE LR, str Rl bytes WfRIY__hash__ () HRMH— AR BAIGEEILE <Mk .
FIRENHE—H4h Python JEARE fh S ORFFAAE , (HEANTMEAEEIZIZATY Python [HZ A H] T -

PO SRR TR 1A R IE A FE 4 I 55 Mot - Ik A 20 e 30 4 AR B 7 B A B EAE IR
W TR ED O(”2) 2% . 15 L http://www.ocert.org/advisories/ocert-2011-003.html

A A H P AR G HIIE UK . Python AR PRIEX NP A S GlHETE 32 0 64
P R A

%5 WL, PYTHONHASHSEED.

3.3 MU A% BRANE R A BEPLAL o

object.__bool__ (self)
Tl FI I 7 YR DASE B ELARAG I DA B2 A LY bool () ##:4E; WiZiR [l False 8 True. WIRARE LI
Tk, MBI __len () FFAEHRBIARRE R RAGZREN T WR—DEERE
X den () WAREX __bool () WAHFTA LBINEEE N,
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3.3.2 Fiu gtk viinl
FIPASE SCRAr koK B SO REBBIEDT (x.name B6EHT . MRS ) A9 RAAE S

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

PE(EEEE S| & —1> AttributeError F%.

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

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

object.__getattribute__ (self, name),

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

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

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

WR__setater () MEWREA—ADLBENM:, BN ZHMFAKELRIIE, Bl object.

_ _setattr_ (self, name, value),

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

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

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

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

F1 5 SCBE S P i Il

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

_dir_ PRV ENIRSZATI SR, I HaR ] FORBE R nl P A AR TAFER RS . MR AN ARAT
1, Fomi— MR dir O B

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

28 Chapter 3. %t pin



The Python Language Reference, #%[E] 3.8.18

import sys
from types import ModuleType

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

sys.modules|[ name ]. class__ = VerboseModule

fEl: & OB __getattr  MICEMBH _ class_ N @IS M A AT 24K -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

3.5 fESE: _ class_ BHUBMEECHTE .

3.7 MHTIMA: __getattr__ fl __dir__ iUz,

W%

PEP 562 - itk _ getattr__ il __dir__ FiA AN __getattr_ Ml __dir_ WL

OB

PAR RS — N E TR (B #638 528) B9SLBl BT —A Brom & 2R i b A4 <52 1E
(R IR AR IAE BT 4 R A Bk ) o FEPVRRBI, B 8t irg #2
__dict__ WRRHEE R B R I
object.__get___ (self, instance, owner=None)
T M DRBUIT A & 6 JE v (gD B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A H IS instance 524 RV B EPERI LG, WAIE T owner 17 ) JE& 14 W 3% [1]
None,
W7 VAR 24 3R B A B B B2 5] & AttributeError {4,
PEP 252 §50H__get__ () A —2ASEIW A RIXT4 . Python H B P A RS S Hp AR
K E s AR, FRUess =y T H W RRERWA R 241, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set__ (self, instance, value)
W M7 V5 DA instance $5 58 W JIT A 35 2500 SO JE 24 A8 value .
WY, WN__set_ () B__delete () SRR R B4 . HE2H0 S 7
R gk %5,
object.__delete__ (self, instance)

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

object.__set_name__ (self, owner, name)

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

il set_name__ () HRIER type WS —TR BN, AR 00K A
HZ 5 SUBONES I — AR, w28 2 CHb iR B FLf A A i 2

class A:

pass
descr = custom_descriptor ()
A.attr = descr
descr.__set_name__ (A, 'attr')
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WS el 23] 2.

3.6 UHTINA.

JEME __objclass__ 2 inspect BEHUBEONHEE MR E UIEMER (IEFB EIRIEA BT 315
RIBHERZATI N ) . T AR AIXTGORUL, B ARSI sk e — e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ 5CHLT C HHYARYEE I kB B LB YE) -

VR TR 25

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

B2, WRARBIRELR E ST MRS T IARIXTSR , W Python ] fE S FEGERIAA T R - 1 AL i JiT 4
AT R o X ER B AAENESE AR ER 1Y I AR 5 SR 27 05 38 AR T 407 SR B E

RS KB IR S — N E 2. x. SEINALE UK a TiE:
BLAZH B B E R AN B LR O 3R P B AR — MR R VR x.__get__(a) .
FBIIE ARGEE R DRF A, a. x BT type (a) .__dict__['x'].__get_ (a,

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

IE W a 2 super [—EH, WEEE super (B, obj) .m() &fEobj.__class__._ mro__
MR BWHEZELAELE A A FEISUAT A ZEMHMES: A _dict__['m'].
__get__(obj, obj.__class_ ),

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

Python Jr: (04 staticmethod () fll classmethod () #h@{ENAKUIHIA A LI . LA
AT AT SO A A E A SIS R HAR S LR —RERIAT

property () HREURNEAEIREIAI LI . I SE BN B EHAF B ERAT

__slots__

_slors__ FRiFFRATT B A IR R B (IR AE JE@ k) &R 1k B _ dier Rl weakref __ (FRAERZAE
_slors__ g H B AE SR ATH . )

O] __dicr__ 07 30T VAR HI T A 25 0] o itk A 4R B th T 15 2 5 ) 52 0T

object.__slots__
XA AR A7 AT AR G el S A AL A8 MU A R . __slots__ 222
CEII AR R 28], LR A3 B LB A __dict Fl __weakref__.
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i)l __slots__ {7k i

o MUK H AR E N _slots__ WIZREF, SEBIF) __dict__ F1 __weakref __ JEMRE B2 R

o WA _ dict_ AFEr, LHIAREL KA _slots__ & L H AR BIRE. 2R — R HIKAE
EAMMER S| & AttributeError, HAF ST BAIAMRE, SR '__dict__ " AR __slots__
R AR 81

o WRKARALBINE _weakref A8 H, BT _slors__ WIZEA SRR HSLBI 555 . ansk
TFEGG SR, B '__weakref_ ' AR _slors__ BRI FAFER TS

o _slots__ iR NS B QAR SS (LA 2 TEREH FSIn . B, BB A BER T
kRt _slors_ 5E AYSERIAS B BEEEGAME; BN, St S s A AR .

o _ slots__ FEIARVE A RRT & LB R, 1P REIARY _slors_ e -T2 REIFERT . AR,
TR LA _dict_ F1 __weakref _ BRAFEATWE LT __slots__ (K B AZA AL & S HEAT 204044
FRE I o

o AUSR—ANE LA BAERAS R Rt S, M B B S S AR B AN AT ) (B AR
i E MR A2 ) o XAMERLTFI S WA RCR E L. REARESTRIN—AP 11
B L ARG 2

o AEZSHY _slors_ ANERTIRER “RIARKE” WEZRAMIL int. bytes fl tuple AIIRAZ,

o AT AR ER AT A X L F AT DA RG2S slots__ . MRS AT ARG ; Ao, KAl fe 24> Bk
AR LA ERR S SR

o _ class__ WREAFEPIAN R EA K _slors__ B} A 2581EH .

o WA ZA N B 2 EYWREIE TR, B R A A R E s (L
MR SN ERR) — B RHNSE] % TypeError,

o WA _slots__ T A~k E, WS B a0 B AR . HR2 _slors__ JEERH
— SRS,

3.3.3 1SRG

M NRYEAR A, ARSI _init_subclass__ U] IXAERAT DAGR 5 RERS W% T-RAT YK
XS ME A BRI OCHE, (H2 g 2 m e 1 N R EZE, ™ __init_subclass__
SRR T SCT 2Tk PR A 12K
classmethod object._ init_subclass__ (cls)
MFTERIRA T RIS I RS T o ols REFR RGBT 7280 Q2R E SChH— Sl sL il )y ik, I
TIER W R 4 20 v
A= HENRBFES WL HLEN __init_subclass_ . KT 5 H AL
__init_subclass__ HYRHE, W URIETHEEEBAS KT SHERF RS ESE, i

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

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

object.__init_subclass__ WECASLBUT A, RAEWEES BRG] X — iR,

#iE: TSR metaclass KRR H B RBIMLRINFER, HASHILL __init_subclass__ [
SEPL. SRR ek (MAERNrER) T type (cls) Wi

3.6 BUBTINA.
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TR
BOATEOL T, 2 type O RIHE. *MKAT*/\?EE’J?% (B A IET, R 2R TRSRE E

type (name, bases, namespace) 45
KA ST X7 A metaclass %%@?%‘%ﬁ, OSSR — M S I 2ok
el FEPAUF/RBIH, MyClass Fll MySubclass %R/ Meta LM

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN E AT A HAh 5 8 7 S KR AE 1 TPl i B A e B v i T A2 i
M ADRE LPHATHE, RFR AL IR

* f##T MRO % H ;

o WfE G MY TT

o MR N

o PATFEE;

. BIELXR.

fitr MRO 2% H

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

hz%:
PEP 560 - X} typing A1z BB RAZ 0 S FE

i 16 2410 e R

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

B IRAE TR N B S EM T (WRE) ARIFE eIt (B type (cls) ) F3EH.
TATIRAE R TCIEN R BT A ik Bk e Hg— A T8, MR — Mok o iz s, WIse SOkt
R FHHH TypeError,
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g SRl

*EﬁﬁﬂzTLé‘lE’Jmﬁ MG HER I K dn A &S [0 MR TR AR __prepare_ Jafk, B4 PAnamespace
= metaclass._ prepare__ (name, bases, **kwds) WIERWVEAH (H ARG A5 48 o5&
SR, MYk EEEN). _ prepare_ FIEMWIZHSEI N classmethod (). _ _prepare_
Jﬁi@@i’] WAL RSN __new__, (HIE M AN S0 E R, Z a4 25 R g DBl —
dict

WRICREA __prepare_ JEME, W4 = BRI A2 A PR .
W%
PEP 3115 - Python 3000 *p[¥j5C8 5| A __prepare_ iy =S84+

PAT R AL

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

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

BN 5
— HIATR B RERIE TR G A A E, @8 H netaclass (name, bases, namespace,
**kwds) @IS (WA #FESE S5 A __prepare_ ).

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

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

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

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

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

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

hz%:
PEP 3135 - @ity R ik aslny __class_ PG| H
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JeRmEN

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

3.3.4 Fioe LB B 1 RK A

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

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

class.__instancecheck__ (self, instance)
WA instance NN class 19— (EREERIEE) SEHINLR I EAE. Qe CT o, sy

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)
Return true U1 subclass ALK class (—A> (EHESREE) TR M E(E. R LTI,
M wE AL issubclass (subclass, class).

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

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

3.3.5 BHUIZ BRI

I E SRR, FTRASEILE PEP 484 Pl 132 ZUZRIEE (B List [int]):
classmethod object._ _class_getitem__ (cls, key)

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

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

hz%:
PEP 560 - %} typing FEHA1Z BT (AZ00 30 HF

3.3.6 Bl RS

object.__call__ (self[, args... ])
WTELAESLBINE R — A ek o TN B g LT ok, W = (argl, arg2, ...)
MREHAT DM E R type (x) .__call_ (x, argl, ...).
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3.3.7 Bl A

FIRASE SURF 7 R LSRR 5 . el @ T8 (s Reioodd) s (anpi) , (HifEee
HAEA A . BN A TERUT 5 SO BILS PE R [R 2 AHE T 75 e vr i
BH kL H 0 <= k < NHA N ZJFHae SR E R IR Y] A X5 . SAMA B E B At
keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () &, ENTMAT N5 Python i = ML XF G FH V. 7 ¥ 26 {0l Ah collections.
abc BEHEEME T —A> MutableMapping SHREFE MM H__getitem (), __setitem (),
__delitem__ (), fl keys () LAY EAGRANE TR L. AT A4 Python AR 51 R XT
LIABFEEE append (), count (), index (), extend (), insert (), pop (), remove (), reverse ()
Ml sort () k. g, JFFIRRGLN B E SCF RN add (), _radd (), _iadd (),
_omul_ (), rmul () Fl_imul () SFHFERSEIIMGE (FEPHE) ML (FRER); BAIRM
E XHMBUEZESF . WAME WS RTHIFELI_ contains_ () FFEAARTEAGHEH in iz
FAF PTG, in NAZIERBU TS TR, WSS R E. 53 AN R T AR S
M__iter () HEPAAFERMEREZSPEE XTHU, __iter () MY4EARTZA5E: X
TIEF, N4 AL e

object.__len__ (self)
P VA CASE BN BB Len () o WAZIRFIX R SE, PA—A> >=0 BB ERoR. oh, sk
—MRRAREX _bool () JPYEMIH.__len () EIRIUWENZE, WHEAR KIZHE PPN IR
{H.

CPython implementation detail: 7& CPython /', ZRKJEfH AN sys.maxsize, WRKE KT
sys.maxsize ML (BN 1en () WRELRG| K OverflowError. LIl BRI KB 1E
5| % OverflowError, XJZWIIE N bool () Fik.
object.__length_hint__ (self)

WA B A operator. length_hint () . WiZREIXZRKEMAMGTHE (TR T2/
TBRKEE) o SR EEN H— >=0 MRSk, REME W AT PASH Not Implemented, X MAES
__length_hint__ HIESEENFAEN—HEAL BT, JEbaikig b TIerERe, HRESKIER TG
o

3.4 BT

flE: DI RiE TR =A L IR . AT

’a[1:2] = b

NG

’a[slice(l, 2, None)] =D

HoAt B A RAHE . BE 20 Y]y ILEUZ DA None %p42.

object.__getitem__ (self, key)
P EPASE L self (key] MSRIE. XFTFFI28AL, Hesz My BBy 4. HEE R
BRG] (AR ERHT YY) WFRMRE T getitem () Ji¥h. WIR key HYRAY
RIEMN LG % TypeError i AR AP RS [ EEE LASMAE (FESA TR 80K 5 | ik
2 J5) MR GI% IndexError Jpdf. X TBURZEAL, A2 key AT (RTEASR) W5

K& KeyError J&E,

filE: for IEIMEAANEERT N2 WIFHIE IndexError DAMEIERHUAINE] 751 1255 .

object.__setitem__ (self, key, value)
P ITVAPASE L) self (key] MRIH. WEHIE __getitem () M. AXTREIIITIENY
AR T 75 S VPR T S U R N, BUR PSRV TR I . R IERARY key (ERTT
KW RENS_getitem () JTRRYTEBUARIA o
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object.__delitem__ (self, key)
PRI VEASE L self (key] WYMIER. HREFIE _ getitem () M. FXTRIEBITTE
I AZAL IR T/ B SRV R R B, B2 R AN ARV R CR I . AN IEFAIY key (T 51 A 1) S5 8 1.
5_ getitem_ () FEMITELUAHT.

object.__missing__ (self, key)

Wkl dict. getitem () FEARAE| TS A Ba I A DASEBR dict 2509 self [key].

object.__iter__ (self)
WP AE T B 7 25 U A (AR A . I 0 Bl — A B R R 28R 4, B BB A 1L
B TRFTARR . TS, ERZE RS TR

%t%%ﬁ SLWTFELIIIE; ENREREXNR A S . AR IERSNSRFERE S typeiter —
B

object.__reversed__ (self)
W (WEPRAFTE) 28 reversed () P RECRA N LASE B ) 6. B 1Y 2430 o] — AN BT g AR
JP A E AR N ITE R R IR AR S .

reversed__ () 7, W reversed() W & K&K B 3| H F 2 ¥ 1L
(_len () Fl_getitem (). SCFFFFHIMMLAIRT RV L AL REB S ML reversed () FiF
PEBER) S R SN A R reversed () Jrik.

W EASIZ AT (in Flnot in) H AR EASIATENEAR T 20RE . i, BRI ASEHERA

NI R M EARCRR I, XA BRI R AR A RS

object.__contains___ (self, item)
P HI 7 A S BB A IE AT o 2R dtem J2 self W)L GAM R IR 01 L, A5 WRAE . %) Tt 2k
A, S 0 1 T ISP ) T AS (i e B (T
XPAREXL  contains () WG, WA ERSERED  iter () PN, RIETH
EH__getitem () WIHAFIIERIW, SHEZ 54 T a9t 65

3.3.8 Ml By

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

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv___ (self, other)

object.__floordiv___ (self, other)

object.__mod__ (self, other)

object.__divmod__ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or___ (self, other)
P X B R S R FEARZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, %,
Do BN, KFXAX x + v H, Hpx %/E:ﬁiaddi () FTERZRE—A6], LA
x.__add__(y). __divmod__ () HENIZENTMHH__floordiv. () Ml_mod__ (), BAR
KIS truediv (). HERARE SR =IO N E pow () BREL, W pow ()
()R N3 i) 5 =S40

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

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

__rmatmul__ (self, other)
__rtruediv___ (self, other)
__rfloordiv__ (self, other)

rmod___ (self, other)

___rdivmod___ (self, other)
__rpow___ (self, other[, modulo] )
__rlshift__ (self, other)
__rrshift__ (self, other)

rand___ (self, other)

__rxor__ (self, other)

ror__ (self, other)

LIS Ebﬁ{iﬂ%;&ﬂﬁﬁfiﬁf (%He) BRI ARBE (+, -, %, @, /, //, %, divmod (),

pow (),

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

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

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

sub__ (y) 1R[] Notlmplemented Bt <=8 v . _rsub_(x) .

e

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

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

object.__iadd__ (self, other)
object.__isub___ (self, other)
object.__imul__ (self, other)
object.__imatmul__ (self, other)
object.__itruediv___ (self, other)
object.__ifloordiv__ (self, other)
object.__imod___ (self, other)
object.__ipow__ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)
object.__ixor__ (self, other)
object.__ior__ (self, other)

L 2 )y R S RSE AR (4=, —=, %=, @=, /=, / /=, %=, **=, <<=, >>=, &=, "=, | =), K

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

# x.

_add__(y) fly.__radd__(x). XL, 7 REETSECRHMKHR S

fag-augmented- a351gnment tuple-error), {H Jﬂj TR bR R R A R — A R A

#E: hT *x= E’Jﬁj‘@ﬂﬂﬂ?ﬂﬁfﬁ/\ i, EXT_lpow () {HJ2iR 7] Not Implemented f

FHRIERIERE] x . __pow__ (y) Mly.__rpow__(x). HHTIERLE Python 3.10 g ZIE .
object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
TR B ASE B SCEARIESE (-, +, abs () Al ).
object._ _complex__ (self)
object.__int__ (self)

PR CRIRE O RIFRE ML, SRR Not Implemented. AISFLRARIR HI R B £ B AR BUR ik, AR
BTk None *#KAJfﬂZEJUﬁ{ FEL D [ IR AR BBCR
4 SETFAMIF 2B AR, WERARR ST - BI__add () - RGOSR B R,, Xte R EA A

PRI
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object.__float__ (self)
T 33k 6 755 DASE I N B BB complex (), int () Fl float () o K243 B4R 2B .

object.__index__ (self)
T A operator. index () DA M Python 7582 Jo i MR X0 G i 4 R BEHO0 1) 377
& (Bl 802 NE R bin (), hex () Al oct () BRED. FEAEMIT ERET R 8 TR,
WAATTIR ] — AR
WMRFKEN__int_ (), _float__ () M__complex__ () WAHNPINERE int (), float ()
Fl complex () ¥FHERA__index_ ().

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
P LT IR ASE LN B R AL round () PAK math %L trunc (), floor () FMlceil (). BRTHF
ndigits 1545 __round__ () WG AMX LT VAR [RMECES Y 24 S [ X kW k) Integral (GHE
Fint),
The built-in function int () falls back to _ trunc () if neither _ _int__ () nor __ _index__ () is
defined.

3.3.9 with ifi4y I P 3CEPRES

EFLERER ML, BE X THEIITwth RN R R T B3 ER SCE B R A Bk
AFRH T B A0 B R SCAA AR B @ H M with iB4h) (FEwith & &) ThfiliiR) , (E2 40 m] DA
EA M ENTR I ER M .

TR SCE PRES R SRR AR PRI S A Fh A JRRAS , BUE MBI, KPTIT R SO 4548
TR BT CEBAE L5 E, 151 typecontextmanager.

object.__enter__ (self)
PEAN G IR RTINS R with IR0 XA AR R EHES] as T4 ErI H
b, WA

object.__exit__ (self, exc_type, exc_value, traceback)
IR SCHRE X R B T R S0 SR T S B TSGR T . W BN SR TR
MR, =PSRN None,

WERGRME T %, FHAEIEGRRU R (R il ) . MR MR B . RIS, 5
TERFTEIR e R B I T AR A 2

R __exit_ () FEANNZEN T KGEAN T, X2 ENTE.
4%
PEP 343 - ”with” ifi4y Python wi t h iBAFLIEHIA . 25 SRR .

3.3.10 FskJyjikAik

X SRR, RO IR R A ] OCPRIEAE o ST X RIS i BEIE B A3/ E I, A
AEE AEXT LG 7L o %A R A T RS &5 R IR .

>>> class C:

pass
>>> ¢ = C()
>>> c.__len_ = lambda: 5

>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()
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AT 15 J5 00 T AR T A 35 TN S AE Y Y B A X BB 4 SE LR J LN R Ik 7 3%, B hash ()
M__repr_ (). WXL VAR R THERA RS, BIISFEX BN G A 5 &R
INPRIE

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

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

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

True

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

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

>>> class Meta (type):
def _ _getattribute__ (*args):
print ("Metaclass getattribute invoked")
return type.__getattribute__ (*args)

>>> class C(object, metaclass=Meta):
def _ len_ (self):
return 10
def _ _getattribute__ (*args):
print ("Class getattribute invoked")

return object.__getattribute__ (*args)
>>> ¢ = C()
>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10

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

3.4 bR

3.4.1 n[FEREXR

awaitable MR FELI T __await__ () Fiik. Masync def WBLRIBIE R 2 RIJET AT SEREXT4L

#iE: MM A types.coroutine () B asyncio.coroutine () 31fis% YA i 28K 0] fgenerator
iterator X RMJET AT RS, (HENHRER__await_ ().
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object.__await__ (self)
WAIIGR Bl —A~iterator . 2445 F R sE Plawaitable 315, B, asyncio.Future SEH T UL EPA
Hawait FikA ML .

3.5 JGHH A
hz=%:
PEP 492 T f#A7 ¢ ] G R 4 0 fE B

3.4.2 PR

WAzt 2 J& Tawaitable X1 5% . WERAPITAEAVIH__await_ () HIEMRHEGEHEEH . SRR
PATIH R BIE, ERAR2G]K stopIteration, RFHN value EBIERAABOREE. WERESIAK T
S, BRI ERE. EAN EES | KR IRY) StopIteration FH.
IR EA TES MM, BT AR R ¥ (B s 252 R 200 7 k). (Ha2, S
AR, PR A BB SCRREA .
3.5.2 lRE s SR —MIMEEA IR K5 &K RuntimeError,
coroutine.send (value)
AR PIRE I IAT o ANIR value i None, WIXA Y THIME_awaitc_ () FrRERERLRHT—
T, N5 value AR None , B HERFRILH SEAMEHERMERI W send () Trik. HE5HR (RIE
{f, StopIteration B @ HAMRHE) R5 FIAX__await_ () REMEIFFTIER K LEFAHF
coroutine.throw (type[, value[, tmceback] ])
EMREN T RIRE N FH .. WTERRIES SRR NERIS W chrow () Tk, WARFEZ
T EWTE, FESEHESEE k. R (GRIEME, stopIteration @A) K
HERX__await_ () REMEIFTIERBGERAHFE . W FH KA NI, R % 24510
JiiE
coroutine.close ()
WE S WA AREE A SR . WURIME R, B ERIES FEp R R E AR
fclose () Jrik, WRIFHEZ T R ESTEHR ST K GeneratorExit, iSRS HIE
MAEY. &5, WESERCHCE R T, BIEERA LY D).

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

343 LA

FHEREWMER __anext_ IrikH A A .
SRR Easyne for iR P .
object.__aiter__ (self)

WAAFR Bl —A> 7 1% R B RTLR .

object.__anext__ (self)
W IR B Ay T ik R Rkl SR g R . M kRS R Y %5 R

StopAsynclteration 45i%.

S A R — A7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def __ _anext__ (self):
val = await self.readline()

Q)
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(R L —5)

if val == b'':
raise StopAsynclIteration
return val

3.5 BUGHTA.
3.7 R 7E Python 3.7 Z B, __aiter_ W[PAR[EI—A> 7T ik Kt LI R+ 5 K 25

M Python 3.7 3146, __aiter  AGREI—A 5 A AUAR XIS o R LT H A GARKF 35 TypeError
R

3.4.4 5L | P CEBRSS

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

object.__aenter__ (self)
E L ERRT _enter (), SUARIRGIZ ELAR R —A> T F452F £
object.__aexit__ (self, exc_type, exc_value, traceback)

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

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

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

3.5 BUBTINA.

(Elfee

3.4. PR a4
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cHAPTER 4

AT

4.1 RBrmsif

Python /732 H AUAS BRAG IR . KA ZHANEA— D BIORIATH)—BE Python F2/¥ 304, AR JLAMER 2

R be: Bk, BRBARIZEE S U AR B e — M. — A (IR

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

%ﬁgﬁi%ﬁiﬁé‘ﬁ*?ﬁ%%ﬁé\) iU N EREL eval () Ml exec () BITFATHISEL
Uk

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

4.2 wHSYE

4.2.1 #RISEE

LA TRRANR . ARl 4 PRG0S T AR .

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

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

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

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

43
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4.2.2 FFRISEDT

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

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

B NHIRGEERAZIN, FF2T| K NameError SFif. U2 mifF O R B/ IS, A FRds 1
—ANJRERAE R, I LA R A A AR P P B 40 i R 48 E Bl E(EL, KF&5]K UnboundLocalError

24, UnboundLocalError A NameError fi—12&,

AR — AR R B AR AT B A A RGP A, AR B N A 2 44 PR B > B A R i w24 i AR
B BREGTI T o 24— A28 FRPE L 20 S AT AR B A 4 i ) g O & S o 3> — AR AR AL«
Python /D RS RIEEL, FF FuifF 44 FRgE e B At S AR TAUE R N AT A AL . — MAUR BRAY Joy A & mT i ik
FEREA AU SCAS Fr il 24 PR S0 B R A o

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

global W45 [Fl— AU R i FRa8 E B AR A/ . AR —A~ B R 2SR i deele 5 P b oA —
7 global if41), Wiz B AR B AHRUE /AR

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

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

R TSR Bty exec () Ml eval O MISER AN LT SCHERRIRTE L. 2858 U2 W REM
HoE CAFRI TP TIR A o X85 | B IE 5 ) 24 PR AT N, (S 2 e AR 0 14 Jey i A i A
G Jayfp A T A . 2E a4 SR 2 ORI JE T . AU B SR A R T &
PR BIAESACHL A EASY R IARAUE SR - B AT U pas Rk, PUA BT Z
{5 ) BB A IS B o X REIRAE DA ARRD A & R I

a 42

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

4.2.3 WE M A MRSZ IR T

CPython implementation detail: Jf] FURNZ#f _ builtins_, &SRB BT LMY . AR
BN a4 S R AE N Y % i mport builtins FAH B HSOZAE b B @ .

5 A AR B PAT A O IR B N R i % S () SE B B O O AR A R A 4 S ) R R 4 AR
__builtins__ REFNH; KWzt —DF M — B (TR —FFOL T &6 B 54 .
BROATEOLT, MFE _main_ BIBRAPHF, __builtins__ i@ AEMBER builtins; MAEALffH AL
B, __builtins_ W2 builtins B 507U —4 504
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4.24 LiZh YRR L
FI S 5 44 FRAATT A A T AT I A SR ity o X AE DA T AUTERFFT D i 42:

i =10

def f():
print (i)

i =142

£0

eval () Ml exec () BRECEA R 58 BEEREL 17 WAL FRAARAT 44 B o 44 B ml DALE TR 38 00 R iR 4 s i
A AR, B R BT A RTERGE WA a4 S, MR aEm exec ()
eval () BECH IS HIRER & R/RA R4 20 W~k J g s, WESFRBHELT
P

4.3 53

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

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

Python Y55 IRAL BRI “Z k" A8 S AbBR AR ] ARR I A A T A2 e, RS2 ke iigT, (=
BB S R IRE I BRI B (BRARE A UZ SR AR B A AU B ) -

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

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

;SR Python APL L1 . A2 AT RETE Python TSI HUAR I AN 22 %45 4 %2 A2 2k
AR AR B2 IUAS R & Tz A T AR BT (OG-

RS Hry &) X e oy AR LA R raise 1% o] /NS raise AR

(Elfit

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

FARG

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

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

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

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

W AMEHPT B AR, Python 218 R, WK A1 — 4 module X4 WAL E . WA
FREA PRI AT, W25k ModuleNotFoundError. 24 &R AN, Python 2508 %
T SREm R 48 2R A 8 4 PRI . 3K SR T DA A (8 FH 0 F T STl i) 2 R R DM CR 9 &
3.3 SR FARGCH I H AE LI PEP 302 HHi5 I B2k, AN FA R R r S AL

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

5.1 importlib

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

%10, types.ModuleType.
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