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CHAPTER 1

AL TR Python il 5 MR . FRIEE 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 BE G SCRDO T AR UL 2 B, (RS al— S S, I, SRRk B EIE H

RESEASIX 03 SCRYAE Python HURTSKBL—ild, MFAINTRZE HATAI, SKbr ERARMMSAFE] AT AR

VB o MAET—J7TH , WRARIELE B Python F HAR 7 AT S %8 7 e GO RS U, VRV % REASAEIX

%%fjﬁﬂh R ARG T TR E L, WFRATDAELEIE B E E— 1 — SeE & —&
FE LA -)

TEWE 5 275 SO LN AL 2 B SC LA R ARG Y —— B SCBURT R A A A, A [e] — 3 5 A H A S B vl fiE
AR 730 MiAESS—J5T8, CPython Jef5- 3" {2 {# ] 1) Python SZHH (SR HAt — L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y HSE By S BB BRI PR, RS R BIAEIE SC
AN 2Bk R — LB TR Y SE R

A A Python SCBHARIA —LE N ELAIRMERYEIER . AH S HY SR AT 2 L library-index 5| . DEA BRI AAE
B e, ARBTG5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIEAZIG R i) Iz 9RGH, (H LA — S8 A S B AU ok Ul S B 5 [ )
R S5 B
CPython iXJef5 /it B FFE4EH Y Python SCBL, DA CIEEMG . Bkl s hdl BAE LA -

Jython D/ Java &5 45 5 1) Python SCE. IL S AT DAME R Java I ) — AN IAGE T, 505 7] DU RG] @75 2
Java KT o AR T REEE 245 BRI 951R) Jython [ 3

Python for NET 52855 fr b {fi ] T CPython 528, {HUEJE T .NET 4845 I HAT PAG| ANET K. &
8)]5E 34 &2 Brian Lloyd, A8 T f#i¥% v /0 Python for NET 21,

IronPython 5 —/~.NET {{ Python SZ#{, 5 Python.NET K[a] pi 76T & f2 £ h IL A58 4 Python SEH, I H.
¥ Python f{ A ELHE41% 4 NET FEF 4. T HIAITE %5k 490813 Jython f) Jim Hugunin. A8 T N
W45 5] IronPython [#3k .



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
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PyPy 524 f{ii i} Python i 5 % 5 Y Python SCBL. B Ui HAUSC LI 84T WO ket (AN s e
AT s BLITH A Hbrz —g il avir g oireds (H5E 2 A Python 45 5 1), Gl
PO F AT . AR TN T PyPy TiH T

PA_E X SE SR ] GEAE R LE 51 5 IS 25 SR P AR A BT 22, B0 51 Tl R Python SUR T
MRFERE . WHEHEN& AR LTIOM, PAREE IR IETE S A A5 A MR AR TG 2 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—F777 name 22— 1lc_letter ZFIRENEEZ N 1c_letter MITXIZK. 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 Bk~ B, S@BOME T2 =4 k05 20 AP AF P I E RS e E (M) X
VSR N IAERLERAS ASCILFAT . RS (<. . . >) SRR WA XT T e TSI AR IEASA ;. Ry A
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

4 Chapter 1. #i#


http://pypy.org/

CHAPTER 2

RS

Python F2)J7 i AF A7 25 B2, H ARSI 2 3972 07 B AFIL. A GRRNE A s BRI SCR
D ZE R

Python FHEIU AR SCAL ) Unicode UYL AP I T-45 E I SCPRRYZbS , BIAh UTF-8, 10l PEP
3120, JESCHAREfRIGES, fill’k SyntaxError.

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE J 4530 R A AT . 00 R ARIB AT, RdE % 38 NEWLINE (B0, 524154
ST TR o AR S IAR ATHHERN, oA 7 47 T AL T

2.1.2 Y817

WA R — PR, BATRFANA L. SRR Al AR AR E - S T4 1174 - Unix ASCIT 4%
LF (#47). Windows ASCII F45 /541 CRLF (a4 4ef7). 5i:Z7 Macintosh ASCII F#4F CR  ([n]%). A8
FET5, XSRS TENTH . I AZ R AR A T a4 145 .

Hu*ft{\ Python I}, & A Python API [{) A% 74558 B AH I C ARMEB B4 T4F (\n, 03 ASCI F4F LF, 741k
F) o



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

The Python Language Reference, %% 3.8.20

2.1.3 T8

VRIS (#) Fik, AEWEATARERIE. YER, PR RTAFR T, RAEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python JHIZK 45— 55 —AFMIVERILILIEMIFAR coding [=:1\s* ([~\w.1+) R, VERARY (EHTDR

B AR E — A8 E T RSSO g i . Shs P B b —AT, S0 AT, SR —FTas it
R gaptFan e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

’# vim: fileencoding=<encoding—-name>

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

A SRS PR I, BRIA R AD R UTE-8. At AR SO 1 745 UTF-8 F A5 54575 (b ' \xe £ \xbb\xbf "),
Rt AR A UTF-8 (X /& Microsoft /Y] notepad S5 84 S FAIE ) .

%f%%%ﬁ%%@@%%ﬁ%ﬁmm%%ﬂ%%@o%ﬁﬁ%ﬁﬁ%@m%%@,@%%X?ﬁ$\ﬁﬁ
FIFRIHAT

2.1.5 RABHET

PIAS KBS Ay BRAT 0] SR (\) BREEA—NZERAT, MUWATR - DAATE 747 R AR A B SR
ZEREWE, WIBATRE SR ATPR AT, MR SR SIS AT B

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

PASCRHTES R IOAT, AREMIERE RAMT R AREDHEERE. BRPAFRFmESr, REHURBEPHEIRAT (1,
B A TSN, ANBEM SR TEAF )20 B RIAT) o BT BEE IS A P45 8 S L, e
AT LA 2 AR AR o

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

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

Bt ATHHE T R RS TS R IO R R AT . W HHBEA T2 34 NEWLINE JEAF.
SRR L RAPEERT (T30, R SH R

6 Chapter 2. i#@;Z9#
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2.1.7 =AT

S8R, BT, My, R AT 22 (MR NEWLINE JEAF) o S AL ATE )
i, 25 FATI AL BT AT I&W SKAH - FTEIFEA (REPL) (RSS2 [l B e AR Reds
H S AREEAT (RIES SRR ) HERSTE AT,

2.1.8 4gi#

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

RS (NALRA) W — 2NN, giiE kg B802 AR (5 Unix EIIAREE—20 . B4
E[52 %ﬁ%m BREBE TIZATH A Z IR . GG RFH T T 2178 D RABH L2 Jiny 28 A AF
e ipiid ) =3/

PSSR I RAF N S AR AT i g my, PR S E 5 ISR ¢, ™= A R — B R O R B 3 1R 4
JZI, Mifih/) TabError,

PR RATEBIW] : 25T IR UNIX -5 SO de A SRR, 520 E SO E IR I B R AT ST . 7350
WIFER, AR GH e S R H R g2

FTEEHTUATRE, GEE TR R AT . e TURFAEA T 8 23 AT N A AL B AR R SC (B, mTRE S
BT RERENE)

HELATIA 4 IR A HE 5 2 A INDENT 71 DEDENT 845, BEHAAIT .

PO —A7H, SERIEA—AEE, ZBEAIPRER. AR ZRENRZTHFZE M. 502
AT ST I Z R SR DU THORE . QSRR SE, WAL TR B T2 g0, ISP AT, I

A2 Ji—~ INDENT JEAF. WRFATRHREAR, W & S 2 EREE . —; b m T 290 A 80l
ﬂ%ﬁ%%égﬁ%*ﬁﬁﬁiﬁ—ﬁﬁmmmT%ﬁoi@*%,&¢%%%ﬁ¢k?%%ﬁﬁi&*@
DEDENT 4

NHIH) Python AR E R Bl AR IERS, HETRA

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

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

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

p = perm(s)

for x in p:

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

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

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

(Sebr b, fMTas AT DARBIRT =500 ARG — MR A s R — return r MgERETEIADLAC
MR R BR A AR 2R )




The Python Language Reference, %% 3.8.20

2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . BIERAT . AR AR AT AT IRTEAT . ST IE AT e
HARFETERF, HTEMZE AR (B, ab @—DEAF, ab MZMANER).

2.2 HipRAF

X NEWLINE. INDENT. DEDENT 4}, ifF #iR4F . %4EF . FEA. & F4. 2 RRASE8. 08 (8
REATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE " SCHERE, SANAERL, BURRKW PR A R A
VS| 2

2.3 FRIRFHXEF

FRRAF (AN &4Rk) AYTavE e LUl .
Python FRIFAFIYA)3%E LT Unicode FRUEF; UAX-31, FFMAT F30E X4tk 5&ek: #0 PEP 3131

5 Python 2.x —#£, ¥£ ASCILJERIP (U+0001..U+007F), HRHARPFFFEFHN: KANEFER AR 2, TRIZ% _
LB 0 & o9, (HARBELABITITL.

Python 3.0 5| A T ASCII ZAMYHE ZF4F (1S5 PEP 3131) . iXEEFELF4rFfTH unicodedata b
1) Unicode “F4F 454 2 LA o

PRIRAFRIR B IR S, EX KNG .

identifier n= xid _start xid_continue*

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underz

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

_F3& Unicode ZE51IR5 1) & X
o Lu- REFH):
o LI-/NEFEE
o Lt- il K555
o Lm - BIFF 71
o Lo - HAth
o NI- FHRHFE
o Mn - JEZEARR
o Mc- &3 HbRA
o Nd - IR
o Pc- JEFERR R
« Other_ID_Start - tf PropList.txt & LR FHFIZE, FIRIHEH T HE
o Other_ID_Continue - [7] I

8 Chapter 2. i#@;Z9#

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

"id_start xi

<all characters in id_continue whose NFKC normalization is in "id_cont]


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
http://www.unicode.org/Public/12.1.0/ucd/PropList.txt
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TERERTIG, BT PR RAF R W A TR 2K NFKC; B e Ay LA 2 36T NFKC.,

Unicode 4.1 " fir 8 ] F 19 F% 10 F 52 &F 26 WL itk HTML 3¢ {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

2.3.1 Xz
PAARRAT AR 7, 8RR kst AT @R KR FRDFS 05X B i ve 4 — 8

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 {REBIIFRIRFFSE

FEERR AR (BT R8T ) RARIRE o BRI aABRA T RIL TR L, AT RIZ R

_* from module import *f, A&FA. ZHAMBEST, FIRRRAT _ T A7l il — UORER)
SR ARRATRAFAE builtins BHUHL, AT RIHMNS, _ BARIAS S, SR UE L.

Dimport & 4]

TR _ W TEEEOCR; I gettext BHRIRS.

_*_ ARGUE AR, EHEFFRA dunder” o 3k SE44FR i ARRES SO SCEL (AEARIERE ) € . B RSE
SE AP R INEIATEIL AT 7877 i 6 A% SREET . Python RAHUAS Pk i SOH 2 A FR. AL
T, ETARAEN o AFRESCHIR, AT S OB SRR IR R

% KIRATEFR SN, B HIR AT TS, DR SR IR R AL
ARG IR (57F) .

2.4 FE{E
FHMEE N B RAE REHN TR,

241 FHEEFHETEE
FAFER TR TRl A

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

I nEpn | NEpn | "ERM I "ER" | Nyfn | LRl | WREM | "RE"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr'" Jongstringitem* "'''"™ | ‘'"w"v 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 = mrryw Jongbytesitem* "'''" | '"ww' 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>

AR BRI A T RIER, stringprefix Bibytesprefix AT MR AV 2/
A R S PR RSN, BRIAH UTE-8; PRI 0 5 o,

O i : PR T (AR ] AR SO A5 5 (1) BORE S (") RARm B R AT AT DA R ) 2L = A
FG |5 B0 SR b n R (R T AR =315 F4F %) SORL (\) FAF RN KA RIR & R A7 I 75

S, Bt T, RBHIA BB S ST

FUERFIEEMAIZE "o 2 'B'; EMMERM bytes MEHI, N str LG FirdHEE
ASCIH “FAF 5 FATBRBE R T4 T 128 I, A% LFow.

FRARR A BRI AL "o 8'RY, FRN RAEF A B, FUA PR IE BT YRR SUF4F, AT
W SCERAE. P, JRARTFEAFERAREE S \UT Al "\u'. 5 Python 2.x {1545 unicode “FIHI{H#AF AR, Python
3x BLEASCRE 'ur' AL,

3.3 BORENRE: Frig a5 eh e gk, 2 'br WE 3G,

3.3 B HIfE: 3CHF unicode FIIfE (u'value') BEAMY, fijfk Python 2.x Ml 3.x FFATAM PR 4Ed TAE.
BEI, PEP 414,

BIZCh £ BF TR B X FA S AKX AT e, e a s o A, (HRRES b
gut A, B, RTRAGE AR RS U AR, (EARREOE AR B I .

=R BT DAL & R LR BAT G S (AR R ), R TR, HTAIRFmER, REHK YL
W=A515. (75157 2R HFHENFR, WeAg ', Wil ".)

WARAREE "r' BRI, PRI EESY, HSUFII AR, C ARMER RN BEA T ARE . T i
SUFAVENE -

10 Chapter 2. i#@;Z9#
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BYFY | §& #iE

\newline | ZW&SCRHT S5#ATHT

\\ FRHET (\)

\ Bals (1)

A" Wl ()

\a ASCII 7% (BEL)

\b ASCII i B#45F (BS)

\f ASCIL #5145 (FF)

\n ASCI W0/ 74 (LF)

T ASCII [ %-4F (CR)

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

\v ASCII & B HFFF (VT)

\ooo J\HERIEL 000 FHF (1,3)

\xhh TN BERIEL hh FAF (2,3)

TR T A T

2] a5 #iE
\N{name} Unicode (& JiE 71 44 -5 name 545 4)
\UXXXX 16 A3 7S HEFIEC xoxxx B A7 1) 4F 5
\Uxxxxxxxx | 327 16 SEHIE xoooooox B I F4F | (6)

YRR

(1) 45 C HRfE—50, BRAE = AN

@) 55 CHRIERIA, AN

() 5 FFEM, RO R MR IR T4r. 54F i, ikt
i S AR £ 92/ Unicode 545

(4) £ 3.3 BN A T X R4 138

(5) WA 4 A7 HE RIS

(6) #ARHERE Unicode 4. A 8 AN b RIS

55 CARMERIR, TN U AIAE e BURREGRET . B, 40k 3 RAR G R SHi. (VR Ryt

RAER: Wi Oy FInt, BAEGERBERFRER. ) EE, EFTRFmEN, FARFmEE A
H%% SO 5 Jg T Jei R B U751

TE 3.6 fCE Y ToiE R I EE 78 fil & DeprecationWarning., ARE) Python K47 HURFECH

fih% SyntaxWarning, fxASUCHflA SyntaxError,
RI(7E B AA A E Y, SIS WA R AT E X, (HR AT S E B EH SR Filan o\ B2HPAF
TP A AR P RAEHTADNG] S o \" MRRA AR F M (JRIEFAr ARG AZ L
DNREHLEER) . THRE, REFEETAAEN R B (LS X HIEWE]S). B8R, &
FLINAA THE S A P B R AN 24, T R = 1S T

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

24. FHIE 11


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

PAZS 5 2 B 2 AR AT B ol I B P, WIS S iRt SF R TAIF 8. ik, "hello”
'world' T "helloworld". MIIREATRZSRML, RIWIRHRFATH S NZ BT, b0l DA
FRIN P A ER S IERE il

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

)

R, BCHBBRAEAR)Z T E L, e SEB, FRsfThy, A PATERRISA LI + 25T B2,
F AT AT AR B AR R 515 WUk (B RIR M SR AR B L =5 574583, #s X AR 7 TH
{Ht N PAS A0 P AR IR E A -

243 HAFHRFEHE

3.6 HiYBE.

e X F 4 6 5 @ LR frring RAREE T £ Sk 1w BT TR, BORT AR T AR, )
DA ) BRER RIS . SRR IOV RO R, M7 A P IR A TR RIS
AR RCRRA R, 700, SHEME A e, 5 U . WRE, T
FREEH R TR T

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

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

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

WAEFES ({8 'y WO RS, B S AN B R A A AL B . BACRERR S {0 AR A
Python FRXFF LB T B, HERBX)GMETS =", "ERME)E, R ERERL R LR (H
TIHIR) . MRS ' AR T B . BT AER S ' RIS RIS . BB A RS
"} ORESRE.

AR FHAE S, RS 55 F i F B Python Faih A —4E, (HWA —SAFH LT . A
RV ZEFEBG lambda FIEFRIEX = SOUEAHETE SR SRk An VSl (flan, =
SISFERAEE), EARESHER: TR FEEEREN, SNEEENIY, EAFREACRE.
AE 3.7 UL Python 3.7 ART, FMSEEIR AL, AN ARV P b b Havai t £k
tWfasync for FAJMHESL

FERE LSS = B, BN EIEFAR AR, = L SRESE. B NAETTDMEE IR P AR
R, K= RS WA TR, = BUATRH RIEAN repr () o $8E TS, BRATRH AR
BRW str (), BRAEEHTHBRTE "1,

3.8 FiEhEE: &5 =",

¥R THARSFRY, FBFORMEME R ehett, Pk, #6055 s M str () FHoREgsE, 1o
P repr (), "'a' W ascii ().

G AR AR AL format () Pl AEAULIIFTIE AZGR A BURARS R format__ () Jiik. AW
RAXVEIFT, W A T4 . AR5, MU SRR T R A .

12 Chapter 2. i#@;Z9#
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Tz BRI AT ] DA S A i S iR 7 B X S Be i vl DA & H SR 7 Bofl A KU BIAT

EAR T P R E i B I R 7 B X B AU AT 5 5 7 4F Ef format() 75 YA B B A ]«

Fe AL PR T DADREE , {E2 AN BT BN AR 45 5T 1.
Fe sk R TR (LA T

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"/{line = }"

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

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

"line = The mill's closed "

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

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

SRR FEERTERE B F B iP5 N2 R P A/ s I E R T S 5

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

A ZIR AR AV R BORHEL, 75 W Bih 5%

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

RS ORI E, 50— IR AR

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

AR &R, AP T A BRI AR SO AP R

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

>>> foo. doc__ is None
True

13
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Z PEP 498, TSR FIERR S, RS TRFRPLHIM KA str. format () .

244 WETEE

BT EA =R B e B eI E (S8 SO B ) .
HE, BUETHEATIERS: Sk, -1 SR80 —IuaE - M7 mHE 1 AW,

24.5 ERFEE

R AR E T

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "OM™)*
bininteger = "o" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = mrLLumon

digit = "o"..."9"

bindigit = "o" | "iv

octdigit = "om...mm

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

RO IEA K BB RS, BE— BR ] H3n] A

HERUER, 22 FHETHTRIZ. TRIZEN T 487, by RS, TRHEERT 20,
WATAE 0x SF B AT)S -

VR, BT O DML, THERIBCTIITAR AV E . DA Python 3.0 L2 I C PES\ B I
i

BT EE R BT :

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

e 3.6 U BE SCRHE T IES, R 415807

24.6 FRBFHE
P AR A X T

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

fraction = "." digitpart

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

14 Chapter 2. &ES#F
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VERE, MRATI, MOECRIESHGRA DA 10 JEE. BN, 0772010 RAVENY, FRMELES 77010 HIF. 77
FEC TR S0 B e T RS . Ml T R IR AT

PP R I E A BN R -

’3.14 10. .001 1el00 3.14e-10 0e0 3.14_15_93

£ 3.6 OEE: BLE SCRFE T IIE Y, N RIZ 4187

247 ERFEE
BB T (7 9 AT

imagnumber = (floatnumber | digitpart) ("j3" | "J")

R B AR RS 0.0 BYSZAL. SR — X iR, BT BUETERIAIR . BIESEHA N FMIZAL,
WFEEIFE S, Bl (3+43) o FERCT T ER G :

’3.143' 10.7 107 .0013  1e100§  3.14e-103  3.14_15_937

2.5 BHEHF

BEAW TR
+ - * *x / // 3 @
<< >> & | A ~ =
< > <= >= == 1=
2.6 ShRTT

PA N TAFAE R b R 3 B A -

( ) [ ] { }

; = —>

= —= *= /= //= 5= e=
&= | = N= >>= <<= * k=

AR A TP RO R P IHE . = ISR R B AT o S5 R @ MR IR R EAT . ]
O RRAT, BRI A TIZ R .

PATR ASCIL FAF HARIA S L, Xk Mrds 7 s 28 50

’v n # \

PATR ASCIL P45 A I T Python. FEFAFH P IH{ESIERESMEHI, KF R4S :

’ $ ?

25 BEF 15
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CHAPTER 3

iR R

31 MR, EHS5ARE

*F %.J2 Python FOMBRIAIIAR . Python T 7 i i B Jdidlt i th et G sont G2 m) K AR FR . (AR X
B, HE RS AR T AL AL, DA SR XTSRRI )

BAXEIA S BIRRS . KA. —DXRGEIEG, ERARRT AN UL ARa] DAR H B,
A GAENAE PRI HIAE . 15" IR AT AL S RIS 2 AR 1d O pRELREIR [l — AR
WS HHREL

CPython implementation detail: ¥ CPython 91, id (x) SRR x B9 AR HAE .

X GR IR P X R I SRR B (B M2 A KIEIRIE? ™) I HE T SRR gl GEAY IUE
type () BRI — I AFRIGE GEBEAZWREXZ). ST, — DRI R RATBUER.

H XIS AR ] AR o (B W] DABRAS X R AR oT at &s (EAS T AR XS S0 ARl R T At %

(— AT A AR R IR RN R 5, MEE EMCER, B EESUUE; (HEmEas)

JBTARTAN S, FAE ISR R ERA S . FIL, ANAARTEA S S F AR REMUE, SLhndy

%%E%@o)*¢ﬁ%%ﬂ§ﬁﬁﬁﬁﬁﬂ&%%;WW,ﬁ$‘?ﬁ$ﬁﬁﬁﬁxﬂ§%7ﬁ$ﬁﬂﬂ
e R AR

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 SEBLSLIR [SCE SEBA  DE,  I SERT T A A GO 2 R R

CPython implementation detail: CPython F Fifii flii A (n]ik) SER AN IR L IR 5 T RO 5, &7
XA AT 7 A 7 B RISCH R R 7y, AEANGRUE DS BL 35 0 B0 5 | BB . TR go BB Sors 1R an
i OB PRLEIR A AR B o HARSEIL S AR AT 775, CPython BUA T AR AT RERCAE . AN B
AT R G S R A AL (BT DAVRY, 24 2 S X ¢ P SO o

VR BN SC LAY R ER R I BE W] BB IE G 0L T SO X G ARERA 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
i, AR TR O AR AR A, XX GUA L 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
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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 EZBEOLT, MIRIE—DAGRER, FRAV2HEIr SR 2 HgS; H2,
BIATRIE— AR TEVERS, WG B A SR RS . B, PR — A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RPN RAT NN LT FrA 7. Fo X AR RS A S AR SRR A2 850 XAl 2828
A, SAFHHTE Rz S ER AT ek ] B AEAH [ B B X R A5, TR Al AR R BOR BEE e A FuvF
e BIEa = 1; b = 1 ZJ5, a Ml AEESIERFE—MEA XS, BATEAS, XHT A
W, HRfEc = [1; d = [1ZJ, cfldRIEXTERP AR, BMEEEassE. (FdEEc = d =
[] R [F] — X RIRAE L ¢ Fl d.)

3.2 FREXBERREH

PATR 72 Python WIS . I AT (RARSLHI & DA C, Java s AT 5 40 5) W] PAE SCHZ 2L, K
KA Python TTRESATE Z YR AL (BIANA BREL. WUy B AU 45 55) , A il R AU E#T 2l
BRI B -

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

None A HA—FIRE. &—RABER RN R, W EREE N EY R None Y. EWFZHILT
EBNARFRE(E, BRI R BE Y R HCRF R 9] None, B IREHE N .

NotImplemented Jtt 28 21 H A7 — Fb (. 2 — A H A BEAE A9 B0 00 X 5, X Rl o N B 4 AR
NotImplemented ¥ [F]. HC{E 75 v& M 455 H A J5 v AR S5 B 52 i A5 3878 143 55 0 1 3 (o] it
{H. (RS E RSl s R A LR R . RN E.

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

Ellipsis AU —FH(E. 2D EAMERNRINR . WRELFHE ... NEXFRELLipsis
ik, BREHENE.

numbers . Number BUISH G %7 FHIEOIE, H RPN AT AIZERTME AR N E R BRI R . 87
XGGE AN AR — B HAE A 2 . Python R AR w LA P By, (HLZ IR
TP TFRTTE.

BF R TFARFIREN, h__repr () F_str__ (), HAUTEE:
o ENVRARIET PN, SPUEAENRIMERN, $Fom ERA R ERNR .
o FRIBASAERTBERYNG L0 TR 10 HEH]
< TERHE, BR/MERETTREAAAER AN Z AL, AL R
< KEME, B/MIOUSTTREFEN AT, HASPER.
o IEGCS IUE SR N ER 2R
Python [X 73 &S, i i BACAIST AL
numbers . Integral MWRWRINEATRBEEGHIN R (EFFIEEM 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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MsR%Y (bool) M HXIHRFIREHE(H False Fl True. A3 False Fil True [HAYTE XIS EME
TRA G0 A/REBR BB TIA, PIAREAE S R0 G BT A 0 AR T4 fE 0 Al 1
BISME DL R A TERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBERIR HUE H 82 e B 0708 B AR S M A 12 I i £ BB AR o

numbers .Real (float) IS5 L RALES I RORE B 7 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T2 BIPLASZEAS (PAJL C 5% Java SEPY). Python RN SCHREBUNE BEVE MBI SORE A 8 5 I PR il 2
FIE A FRER A N AFIE AL, (HX S YA M T7E Python H i FH X2 A SR A O JE T8, Rl
A P S PR S BT A% S AR R 4

numbers .Complex (complex) IRt 4: PA—RHLES 2 RO 17 s 5ok 8 S EUE . A 07 S50
BEF R U R . — AN EBUE z 9SSR o LR 2. real Al z. imag KR
.

51 BB R IR AR BB N RS A RGPS, WERAL Len () AL —NEAI A H R . 24—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8 a B4 H i i 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

A LF ISR F =4 step” EZH” PRUIA™ ali: k] W a PRESAx WITAKH, x

=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 AR 2 Unicode RS AA{HALA 751 . JLFEIFE U+0000 — U+10FFFF 2 NI FIFA {7
{EHESATAEF PR i ] . Python 34 char 88 i 2R/ IS AL FE R — K
BER 1 PR S . WE KA ord () BRRF— AL A7 R B el — MERIAE 0 -
10FFFF Z WNIUFEBEL; chre () AR MERTE 0 - L0FFFF Z NI BB N KR
1 IXS N FAFEE XSS str.encode () BT PAME 48 € W SCAR Gt FF st #40h bytes, 1
bytes.decode () WIT] PASEELIZ [a] ) fiAS .

Jel — e A H AT AR AT Python X5, A& WA EDA_E 4% H A C 4L il 12570 F i 2k
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

T TIPSR AN, PR A 8 AT, DAUETEHE 0 <=x <256
AR RR R . A A FIE (BN o' abe ) RN EY bytes () #iE e nl PR Q5 1Y
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 AT AR AERE Python X5 . B3l I 7 #6555 - a5 73 R i 2>k 5k
8o GERBIEKSE N 0 5 1 FFIRICTH SRR M. )

TR FRAN SRR T IR AL A N E R bytearray () MsEasRAIE. BT
AR (PRI AN AT A ), AR T R L SR (i 3 D AN BEER-5 AN T2 HY) bytes
R

YIRS array 4T AESMY AT AL FSIERURB], collections Mibtbi2anlt.

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HREATPEE, B HNEREL Len O 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

HEHRA WG AOR AT G . BN N ER frozenset () WiE#REIH . HT frozenset X}

G ZE Hhashable, &R AR — MR AR 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 Vs de 1 IHAR E bR, WEREL Len () ALK EI— LS HE)
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 $2E THSMIBURRERB], collections LR ANIL.

& 3.7 iUCEEL: £ Python 3.6 jift 2 i P M A 2R B 8 AU . 7E CPython 3.6 HHE A Y 2 HIRH
(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.

FEIR A

B =

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

__name___ R E 24 PR A5

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

_ _module__ ZREUT BRI 2K, A WA None, S

_ _defaults___ HHA BIMEN S EIERAS BE A o, WiE s | 5
AAEINMENH None,

__code___ FN IR ) SR BRI X 42 nj5

__globals__ Xﬁﬁgi%@ﬁ*%%ﬁ%%?ﬁi%%[m RS Mk
JR 44 A5 1]

_ dict__ fin 4 25 ) SRR R EUE M BES]

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

__annotations__ | WESHAMERN T, FRPEESHE, WHAAERBRREN | 75
°F 'return',

__kwdefaults__ | L& KEFESEENEN 7, s

K 73-ArA " Writable” {1 Jg 135 A0 IR E R 262
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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&Mk. X ATHUT AR KA KB E B ITHIE

A KRR BUE S BUME BT AMHACED I R P52 0. 2 00F SO0 RSB fifiid . ce11 2R24M]
PATE types B

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

ROk R E i __self  RIHIMRAL, _ func_ MBS _ doc_ NITIANISC
(5 __func__._ doc_ fEMMFD; __name_ SHUFVEAFR (45 __func__._ name_ fEH
ME); __module_ SAUFIRFTIEBIRIIAFR, BOA 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], IS4 EXNG . T ER _ func_ JEMEELR ORI BREL
POE-

2l i IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRFG __self  JEMk
NGFEAL, H_ func_ JRUCHEITEN RN F R B R .

WAL IERT 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” SEH” SEfr 42
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

RS — MMl vield iEA) (Wyield i% &) B3Y) BRSO ERFRIE—A £ R B R4, XHE
AR BE B B, BB )N AT AT BB A A0 4 T %02 Lterator.
__next__ () HEHLSSERXANEL—HBfTEIEHH vield EARAA T —MEN . M4X
MNREEST recurn BRI BEEMATEIR B, 5% SstopIteration Fif HiX Mk 4RG3
BB E I EE AR R .

PhFEe%y (i async der R U BRENEC T VR EIPR N WAz 80 AR R ELE R FH IF £ 0k (]
—A~coroutine W%, BRI REHFravait XA async with fllasync for &M, IS
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 EREH aiterator.__anext_ () FERFLEIR A awaitable, X HSTEREF
WPATEEIE vield FkX il —ME. MREAITIN RIS ret urn iHA)EUR i 5 — 415 1)
M. 412517 StophsyncTteration S, 55k AR I A BIATH LI AL

WELRE N E BN SO2 T C BB AN ERE R, N B R B T 4% len () Fl math.sin ()
(math @ —PIRENERD). NWERBESURBEMRE SN C Rk E. Rk R E it
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__doc__ RHREIISR TATER QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BWTF—4H); _module_ R /EBHIZFR, 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 () , HH alist Jj—FNFX G, FEBRBI
B, REIRAY R BEIE __self  KWLIRCH 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 g Python MU AYREAMA LA BT, s A 2% B, dimpore WA ZGE WA, =& @

importlib.import_module () FINEN _ import_ () HRHFLKEFH. BN E2 A EGEHFE
B G SCEL A4 AS 1] (k2 B v S S R AT _globals JEMET ) o JEYES | g
PRIZFIA AR, Gl x YT m.__dict__ ["x"]. BHEAAE H TG A A
X5 (FAPIHIR R AR EE ) .

BRI A A 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 B __dict_ NPAT LR IR BG4 23] o

CPython implementation detail: 1T CPython & PRI F LA, YA B T 4E I du 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] . KIS S U ORI TR AR, B0 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
BRI PAR . PRI C3 I AT, RIGEAEAE B0 8 GoRE5H R 2 R AR B2 )
IRt BB RFIERR 14T R . A 5 Python (] C3 MRO YRS AT AL Bl £ 2.3 HA AT 1 30R

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

YRS (B4 N ©) K7 —DRIEX G, B —4> _self_ JBIENCHY
LBITEM R BHET A NET R R, ERHHEAC IR ST R RITEPR AR 5. I
__dict__ Frt & WA LAMRBUSR TR HAL B2 E sl & Y

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

FeoklEE: __name_ SHERMAFR __module  HEFITERIBNAFR _dict_ R EARAH AN
W7 _ bases_ HASTEH IO, HHAEHEIS)F P R BUGTHES: __doc_ KA SCRYFE
e, MR NN None; __annotations__ (W) A—MIE L S4mE 7, BREFIKIIT
BRI 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 IE N — P SR Bo 42, Eé‘%ﬁ%ﬂcﬁ;&fﬂﬁ%ﬁ%, H
__self  JEPEHEINZSEAI. #ESIAMII kM g anidtit; 20 E3C Classes” —4y, 27 iR HAb
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_ WEIXGAR. ARRILBIRIEME, MARIWHIERA__getattr () Ik, WA
FRTTIEAA R EER
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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.
FiokJgtE: __dict_ AJEMEFEL _ class_ ASEBIXTRIKZE.

/O %4 (SFRSCERSR) file object Femn—NFTHFHI M. B Z R X0 kA1 8 SRS open () P
BREL, PAK os.popen (), os.fdopen () Flsocket X4 makefile () J¥E GA W REfd FHFLet -
R T B ) HoAth bR B T ) o

sys.stdin, sys.stdout fl sys.stderr KYIIRMLIAXT N T EREAARIERIA i Hh AN B DRI IR ST
X5 ENTER ASCABITIT, HILERREE 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 RiF A 5 5 49 [T Python fUf, BiFRbyrecode, AU GANREN SRR 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 %) .

PRIk H i JEPE: co_name Z5H T BRE#: co_argeount A ESE SAE (B35 (FR 7 E
SR BOAMEN 2 50); co_posonlyargcount NAXBRAIESHHIEE (BiEH A BRIMEN
Z%)); co_kwonlyargcount KPR KEFSEEE (B A BAENS%0; co_nlocals
Sy B B 0 R SRR B I BUE (035 S 80); co_varnames — MU 5 AR § 4 BRI T4
(S H A HAE B HTTH); co_cellvars i— A& B & R BUI 5| 1 Ja 30 4% = 44 FR 1 o 4
co_freevars N—ME H A EXRFMITH; co_code J—NRRFATIE T F4F 1
H1; co_consts N— M TG BT B TR T4 co_names S— AL 5 5R i
A PRI TCA; co_filename RIS LR X444 co_firstlineno NEREHITHIAT
Z; co_lnotab H—PFLFEE, HA g TN R BT S L GRS ILRERS 1 IR
;JSE%); co_stacksize RHERII K/ co_flags H—PE, Higmtd TR I H N ZA~
LR o

PAF 2R T co_flags BUbRENLE L AR EE H *argument s 1H{ERILZAT BRI
B, W ox04 (g E:; MR **keywords B RIZZATREECRN K BFESE, W
0x08 #FIEE WREETE M ERES, W 0x20 (iPFstE .

KRR (from _ future_ import division) Hf#if] co_flags PEIRE K FHA
AN G2 10 132 75 e FH A 28 e A SR R B 13 o) I AR SR By A3 R 02000 v FE T
FLi) Python i 4 H I A 0x10 i1 0x1000 {if

co_flags H Y HAAI LR EE A N ERIE A

RGN SRR — A REL, co_consts WSS —TRRFE 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 SHET—HEARMT 8 RV ), W5 K2R WA None; £_code
i pr AT RIS XT S, £ locals WA T ERAM AR T FU; £ globals N F&E#K4ER
AsE £ builtins ATFELNE (EH) L5 £_lasti A HEHTES X 2B ST
FRFER—ERID,

Vil £_code 5% —> #HilF{} object . __getattr__, MiiFZ4 obj Fl "f_code".
YRR AT S @M £ _trace, WHIRAN None, MIZTEACTDHA TR 8 F 4 2R sR 8L (FR R
D EEEHREAT SR A - XA PAE AT £_trace_lines %h False 4k
Jii P

AR SCEL 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 MWK Y HIATS — 7EIX L5 AM— D HER KON TRBEEL 0045 E 1T (BUR T RRZ /Y
D). AR T LA B A {_lineno S~ Jump fir % (RIBCE T —i84)).

OS5 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 ) -

GRS B IEAESA T, W5 A 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 . Y3t A—AN AR, BREIRESRRRT R . (S Wy &4 —15. ) E
A[{EN sys.exc_info () FrREIKITHMEE =50, AR HN __traceback__ JEMER
FREL

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

X1 S R [T X 5, D) el [ %o G g S 3 R phe S ML AT B to_next JE MR ASE
EIRRIR B o

HERRA PR ME: tb_frame §i 105 F R SO IATING €b_lineno % i A 5 BRAERY 175
th_lasti Fa i ikie4 . WIS % AT R TR except T-4akAT finally T c vy iAo,
[T 5 AT A1 4 T S5 HE R e e T SR

i8] tb_frame &5k — HilFH 4 object .___getattr_ , [fiHZ% obj il "tb_frame",
FRRM AT S @ PE: tb_next AMRIRERH AT — 29 GRA LA S Hrm), WA F—Z2H0h

None,

E 3.7 U B G BUAE n] PASE ] Python U2 xCHLSE Bk, BUA SEHIRY to_next JEIERT A
BT

PR g VIR KRR __getitem () JREMBIMTIR . MR WA AER slice O K
Hok .

PRk @M start ANFL stop H EFL step WA KAR; S{EUAE SN N None . i 2@ 4
AL,

Y H AR — A7

slice.indices (self, length)
BTV 32— B BB RY length FFATRAEY] W RAEY I F length $5 € A< BERH 5% H 51 I 1]
F A A BN At i o Gl [k = AN B A S e s X B85 i U i start il
stop FG "5 VA S step SRAR . BRG5 BRR BB 2 B85 TE ALY A — B0y sUAL B

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 . SSTEX R TS N E R 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 () HiE#RRANE
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3.3 BB EBR

— AT DA R SCRA IR A BRI T 1R S B R R IR R B 5 | A R E 4R AR (BTN R 2 5 8 R AR
IR X2 Python SEBL #1F A AWK, AWENKAfTE SCETREMFEET . B, mR—
NRELTHN__getitem () WI5IK, HH x FEEH LB, W x (1] BAGERT type (x) .
__getitem_(x, 1i). BRAEAUIIGISMEIL, A E SGE LTI X 0T — A5 5 —4

BE GEAE N AttributeError B TypeError),

FF—MREIRITIRBN None FORX W BT . BN, WR—AHHF__iter () Wl None, NIZK
BRATTERR, BT HEFIE iter () $51%—4 TypeError (MALMIRE_ getitem ().

TESE BB A PN B SIS, AR H 2 A — R AU 4 S B X T Wbl SRR Ui b 24 2 A S . BBl
n, SRBUAANICR A IRIER T RALE PR S G B Y, (HERI) T Bty B3 AR DL ) — >S5
& W3C B SRR i) NodeList %11, )

3.3.1 BEEXEH

object.__new__ (cls[, ] )
P I AR —A> cls RGBS, new () 22— EREIE (BN RBIE MR A T2 b 7R )
BRI R EO BRSNS 8. HRNSB AW BE N SR RIRA TR ).
__new__ () BYIRIEMER AN G5B GEE 2 cls 152 01) .

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

WA __new_ () FEMIENS G E R SRR I HUE R ] T —A> cls RSB, MLy init ()
TEFFLA __init_ (self[, ...1) MERPEGEFM, Hf self st flim Hor i S5 il 4
X RS B A o

MR __new () RigEI—A> cls BB, WIFHSLBIR)__inic () TR SBIAIT.

__new__ () WHMFER ARV TR A7 (B4 int, str 5f tuple) & Hil LB A @R . EHE S
1E A ol S DAE 2 i 2B End A

object.__init__ (self[,.. ]
FESEH GHAL_ new () BiRIEZ G, BRETEAREZBIHMH . HSHSEEAIMERFRBNSE
. —AHEZRWMIEAH_ init () F¥E, WHEPIREMRWREAE _ inic () F¥E, Uz
HE FH & DARR AR S0 L 2 ) IE BRI 4R AL s BlAN: super () .__init_ ([args...]).
BTG m__new_ () M_init_ () PMEMMETERE (F__new__ () A&, Hh__init_ ()
EMD, FPA__init_ () REIPMERBER None, HNSHEBITHIG| A TypeError,

object._ _del_  (self)
TESLBIRF AN BT R o X IEAR A AL eR Tty (AiEY ). RN HEZEER del () HiE,
W FFIRA USRI del () ¥k, sz S & DR PR SE 5 B 28300 1 TE A i o
_del__ () Jr¥ERTRA (EARHERED SO0 E— AR SE B #r5 | R MR A 8. XX 4 4.
_del () R STE BT SRR EY S R G A2 B AR SE B B B 24 TR CPython SEEL A
S
LIRRERS R AN SR AR AR ] del_ () FiE.

HfR: del x HAHEELMMA x.__del_ () — HIESK = W51 HTEE—, MEEMNSTE < W51
TR N 2Bl
2 __hash_ (), __iter_ (), _reversed () WAFk__contains__ () JFIEXTE IR HABIT VA £5| % TypeError,

THRTHEMKEE None J& T T A R 947 h R MR 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_ () AIEAREACH RTINS, SRR AAL AR RACRD . AR __del () FHE
S AP IE TR, WTRES A EAEE, BIUZ SR WO IIT__del_ () MIFPIBTAY
(MY E

o del () TIDNERRRERCHINEEINGT. P, ERE AR R (B AR
AT AL LRI S B0 None . Python 2 AT Al e ie b 44 FRANAS Tl ZRAT ey 4t it
P HA 4 s SRR A B A R LS, 3T B T 5 A B R 3h
{E_del_ () Jriu A skl

object._ repr _ (self)

B repr () WERBOHH AR — DRI Bl FAARRR. WERTRE, XML —NAW
Python ik, BE#E AR EH EAMFEIUER XS (REEE MRS ). WIRXORNTTRE, WINR [
K4 <...some useful description...> WFAFE. REMESTZ—DFIFEXNS. R4
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) AMWE KA format () Al print () WHAAAE SR80 “dEIER ot
B FEARFR . IR AL — FAFERXT4.

Wh#Sobject.  _repr () WARRSET __str () AR B R Python Fikz{:
AJ DA Y B 58 B A A B

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

object._ bytes_  (self)

il id bytes W AL — MR T EIR . KXW ZIR[E—/> bytes R

object._ format__ (self, format_spec)

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

2 formatspec | fEFRIERS AL A B
IR AR — TR o
T 3.4 UE R object ARG _ format FIEAIRPAE AEMTIEEFAE, FFR5IK—A> TypeError,

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

object.__1lt__ (self, other)
object.__le_  (self, other)

26
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object.__e (self, other)

object._ _ne__ (self, other)

object.__gt__ (self, other)

object.__ge_  (self, other)
PA B IR SEREFR N B LR Ik BT S SRS RIS R R R - x<y W x. 1t (v) . x<=y
FHx.__le (y).x=vH=x._eq (y).x'=yiHx._ne_ (y).x>vAHx.__gt_ (y).
x>=y P x._ge_ (v),

WRIE E S BT A MM SERL, & R ¥E T B 2R Bl EABIX} 42 Not Implemented. 4 fBFf,
W R £33k F] False B True. AidsiPr Fix$eyidn] DOUR TR, PR b gGs BAT 25
FTFARAEHW (FanfER 1€ 1B 5544), Python 2 XFi& MHETE ] bool () PAE L5 R A HEIL K.

BN O T, object Mt i H is KM _eq (), IH7E B 458 N R AEH & M
NotImplemented: True if x is y else NotImplemented. X% T_ ne (), BRIASFHIE
% eq () HWEREU, BRIEL RN NotImplemented., K IaBEAFZ A HAMBRE X R
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)

T N E KA hash () P A AF SRR L R A T4, T T ARG 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))

HfE: hash () MR EEXW__hash () FERBUEPEW A Py_ssize_t HIR/N,
X 64 (IANEEN 8 AT, XF 32 iMER 4 AT, IR—ARERA__hash () WHEARENL KN
M b B, TR A TR SRR A T . R — 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—AMEUHEARAIE x == v FIREKE x is y H hash (x)
== hash (y) .

—RIMRERT__eq () HEFAEX __hash__ () WM&KIH__hash_ () B A None, 24
—NEB__hash__ () 7R None B}, ZAEMSLFIFAE— D)7 22 R WS A (B IE i b 5 | %
TypeError, HEYERKN isinstance (obj, collections.abc.Hashable) W iERHH N
ANATHE ARG o

WMR—AEHET __eq () WRFEMRERBELIEM__hash () LB, MAFHESBE _ hash
= <ParentClass>._ _hash__ 5 CHIEHIERERY
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WEAR—NEHEH__eq () WEFEIRGA SR, WMV E L __hash. = None,—
ANAENLT__hash_ () PANERHET| &% TypeError 254 ¥f isinstance (obj, collections.
abc.Hashable) Ji AR PTG AT 42

TR TEROATEOLT, st #ll bytes WRH__hash_ () HRMH—MAATHRIRIBEHUE ik, 2R
BEAE—A il Python HEAE th & RAFAAE , (HEAIRELE EIZTTHY Python [] 2 A AT Tl i o

MR A T B 1PN TR 4 R 55 Moy - G A A e 8 4 AR A Ml A R E R I DL T
PIHFTRCRED O 2) FZ44BE . 4% I, http://www.ocert.org/advisories/ocert-2011-003.html

AR A2 A HIERUUT . Python WA PRIERX T AL (BHETE 32 (L1 64 fif
o A —E ) .

%5 I, PYTHONHASHSEED.

e 3.3 e BN E I WE A BEALAL .

object._ bool__ (self)
R T 925 DA S B ELEAG I DA S N B bool () #:AE; Wi%iR Il False B{ True. MR & E LIk
FE, WEERIFRA__1en () FFHEHRFEHEZHEM U L EHENE. WR-DRERE
X len () WAEX __bool () WHHFALGIREHMAENE.

3.3.2 HE XL RitihiE
FIPAE SR A5 iRk B & MR BBHEDT (x . name M6, WRAEERMIGR) A R4S S

object._ _getattr__ (self, name)
YEANEMEDIRA G & AttributeError MRMBIHH (ATRERMM__getattribute () W
T name AN Jg— LB EVED self B ZM B G K% T AttributeError; o EXf name
FRPEREYER T _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. A
Wk El (R FN ) JBIEMEEE S K —1 AttributeError S, S T k50t 75 v Y Jo B
W, S Y 3% 5 2 YA T R A (] 44 PR 1 26 2 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

G1 kA H T object .__getattr__, MffAFZ% ob], 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 () MBEWRME LR —NLOEME, €M% R4 805207, Bl object.

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

object.__delattr__ (self, name)
FERIT__setattr_ () BIHAERAMERTTIERIE. W7 ERNIZFE del obj.name X T %X ZA
AR S

5l & —A~ #Hil%4 object.__delattr__, i34 obj, name.

object._ dir__ (self)
WITERTERAHBN R dir O B . REMESACE— 78, dir () QAR EIRTF A,
NFF X HAHEF

B RIR B 5]

FAR# PR __getattr_ Ml __dir_ sBRIHUH R H @ SOWBIBRIEIERI U . BEHURGEY __getattr_ bR
B M2 — NS, KA —DNEES, R EZERERNG] % —1> AttributeError. AR
IEH AR lobject .__getattribute () RIEBHURAPLEFEA @M, W __getattr  SAEfiR
) __dict_ Pk, RKFINSF % AttributeError, WIRIRHE], B4 UAEMEA W H0R 145
RAEL

__dir_ PREUVYUAESZATMBE I HaR A FORBER Rl A BRI AT TS R BRATAE
PR BB A RITAIE dir O AR,

AV A O ) AT (R E BRI B SR , 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 SO getattr FIBCEMIRE _ 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

16 3.5 U __class__ BREHECHTTE .,

3.7 FiRINEE: __getattr_ Ml _ dir_  FEHEM:.

S

PEP 562 - it _ getattr__ fl _ dir__ A THEIM _ getattr 1 dir 3L
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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
SRR A B IR instance 24 AR VTHJEPERSLH], W@ owner S5 A JE MR [B] None,
WY 245 I SRAS 2 Y JR (U2 5| & AttributeError 2.
PEP 252 $8§__get_ () JWH —ZE_ASEITHAXTS . Python H & P E WAL L RIS &

3G ARG, HEsess =07 THATREEORAL A S 4. Python H 51 getattribute () SEBLE
RSN SE, T ENT PR L.
object.__set_  (self, instance, value)
P 7 Y AR instance $& 58 W T #2810 LU J@ VBB value.,
TR, IN_set__ () B__delete () PHEIARSA “BARHALR". BE2HES RN 16

a

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

object._ _delete__ (self, instance)

A BT ¥R AR instance i 5 i) BT A 2 2 SE B S A

object.__set_name__ (self, owner, name)

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

HEff: __set_name_ () AZMEA type MG AR — o 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 SURTERZE (IR BCE IR IER B T 3hE5k
JEPERBATIRTNG ) o XTI FIX GO YL, BT ATE UM e BRIt — AR E A (HT28) s ifE:
HEFE—ANCESH (BN, CPython £ 45LHLT C PR IRE A BLE 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

fH2, WARIEBME R E LT HNHRR T ER XS, W) Python T 58 <> B2k BRINA T M 561 A T H 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 A B DL AR 5 2 P R AR — M AR VR x.__get_ (a) .
VBIIE WR G B — DXL LN, a.x SBFECHT: type(a) .__dict_ ['x'].__get_ (a,

type(a)).

RIPw MR 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__
BRI ESE 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 ()) E2AE N AEHER A R SL BN o KL LB AT DA
EESUFERE . XA SLHITAS-5 A R 2 H AL B — R T R

property () RECEVENBIRHIA AR IZINN . IS BIN GE T2 PE B I T o

__slots__

_slots__ SR VFRRAT R A IR R 5 (BIANARAE w4 ) R 48 1k Q8 _ dic A1 __weakref__ (B AR2AE
_slots__ *} @ AP SO AE SR AT . )

LB __dicr 75 sXnT DA 4 25 ) o Jm e e B8 th n] 45 30 (2 5 ) $2 T

object.__slots___
XA RAZ BT IRAE R AT R L AT IR O G al eh 52 B 1 1 28 44 4 U AT R 81 . _slots__ 282
PR A R S0, IR B SNSRI A dic Al weakref .

£/ __slots By EEMm

o MUK E—DARE L __slots__ {EIF, SEBIRY _dict__ T __weakref _ J@MERF ER2 AT

o WA __dict FiE, SEBIEAREL RAE _slots__ E U A B AE BIRE . 228 — A ARI R A
ZWMERF 5] & AttributeError, #AA T BASME, FERF ' dict_ " IMAZR] __slors__ FEHH
H AT ER 81

o TSRRERFA LBV E _ weakref 754, E X T __slots__ [AZRA SR HSL @l 5551 . dnsias s
B, BB ' weakref ' MIAZF| __slots_ FEWHFEA AT

o _ slots__ 2l WAL O ERRSE (LI ) FERZH . HIk, KB HARER R
Ridat _ slots__ & HISLHIAS B BEEERIME: T, ZEIm Tt o 55 i A A .

o _ slors__ FEIARITERAN HRT @& LB, TERIEPEIFR _slors_ FEHTFEPRIFETH. A, 7
e 3AS _dict KN __weakref _ BAREATME LT __slors__ Gt WAL S X HTA 37 90 A AR
B D

o WR—ANE UL EAE AR B e X, W B2 B SRS AS BeRe AN e (Bt
A MBS ) o X SRR & AR AR E Lo KRBV RES TSNP 1E U
IR ET

o B _slors_ ANIEHTIRAEHR “RIARRKEE” NEZRBIGI int, bytes fll tuple FIRAZ.
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o ATATAEFAFH AT L AT SR T VARG 45 slors__ . WRETL AT AR T ; ANad, Rk AT BEL 4y Bk ss
T RA RS U

o _ class__ WRAEAAEWN B AG MR _slots__ B A 2 AEH
. 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__ fHEHT— AR, W kRSN MEQ AR, (H2 _slos__ J@MHER-R—1
iR R

3.3.3 BENKEE

ARG AR, IEDIAY __init_subclass__ AV o AR AT LAGH 5 BEB ML TRIT R L. =X
G A R ARG, (HRRIR R M E MBI ESE, T __init_subclass__ MHAEH
T T RITIR R IRAE 1 128

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 XRBTFTSH WAL HLEKN _init_subclass__. N T 5 H il i [
_init_subclass_ HIKHEA, WLHHETEAHHA CRT SEEIAIELEE, 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 AKSAME, RAEMERESEOH MG 2 — 4R,

M JCHPLR metaclass RRgiH B RAINLHITEAERE, HASHLL __init _subclass_ 5K
Mo Lhrpgock (MAERRA$ER) Wl type (cls) A

3.6 B fE

pI7S
BANE LT, KM type () KRWEM. KA DRSS NHIAT, KGRI E F
type (name, bases, namespace) HJ4EHE,

Rolgd fE @ e XATHE A metaclass XETFSH, BUE IR — & WS H I IR E
il AEVAT/RBI, MyClass Hll MySubclass #ije Meta BB

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

32 Chapter 3. #jiBiE%Y




The Python Language Reference, %% 3.8.20

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 WS IE4 Y TT
o HERS A A
o PATHIFAKS
o QA

fi#tt MRO %BH

WRAESE E P I IO Z type LRI, WA __mro_entries_ yAXTHB T ZER, HkBNL4
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

Z W
PEP 560 - X} typing B A1z B A AZ O L H;

WEEHHITTH

SR AN SO 8 4 1) TSR AR DA AL
o WA K HA B a o, WEH type ()
o WRGH— D RATCRME 7 & type O BB, WHSBEBEAFTE;
o MR H—A type O MEFIVEREATCH, SUe CTESE, M HBIIRERTTE.

HATIRA M TCE M BRIk (WRA) AEITE R E AR IeE (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, WRITHEHEAG _ prepare JEYE, E4PA namespace
= metaclass._ prepare__ (name, bases, **kwds) WIER WA (ErpanSA (R4 /i) ¢ flt

SR, MMMk HEE L) . __prepare_ FYAN BN classmethod () . __prepare__ iR
AR SWAEA __new_, (H@YHRANMEXN RPN, %4 2SR D] — A8 dict .

WARICHREA __prepare_ JEYE, WIS S BEWIH R — D2 0GP .
S U
PEP 3115 - Python 3000 P 5c3 5| A _ prepare_ & SS[HEHT
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HITHRER

KFHESPL (EPIT) exec(body, globals(), namespace) HERBIMIT. EFEIFEH 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 G428, BiELHH metaclass (name, bases, namespace, **kwds)
BTG (SRS 515 A __prepare_ W)

WmAREEE P EEM T ESIHT __class__ B} super, A%@XT%zpkyﬁﬁﬁ/Tﬁ’J super (
__class__ firg| [, X2mgmiFEaspra 2R mes . X8 HZESHIE 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 [/ AY, _ class_ HAITLEVERNZE a4 S T
_ classcell  ZHBEHITI. WRGLE, COFighn LERKS type. __new_ J#H, PATEREIEMME
VA% . ﬁﬂ%fl_ﬁﬁi 7r Python 3.8 5| & RuntimeError,

L BOAICE type BEEALMRA SN type. _new_ MICRRF, VUNEUING A & G BARHEQ
R RZ I AT

« B, type.__new_ FNERGLEMETIAENL T __set_name () FERIRIRE;
o BEFK, FrAXEE _ set _name_ JyVERHE BT E LRSI Efld 2% BT it 44 AR 2EA TR 5
o I, FBEAEHZARYE AT U TR E I B B init_subclass_ () BT

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

Yilid type. _new_ QUE-—AHREES, RPN a2 2 ML S IR S PEH B A8 104 P
EFER G EXAFRIA BT DA BB, JEE NSO R __dict_ &k,

S
PEP 3135 - HilfpBA iR __class__ 5| H

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 ES isinstance () fll issubclass () WEBREEIEIATH.

R, Tk abe.ABCMeta SCH T XL JADAE ARVPRAAGR B2 (ABC) 12 “HERLEEE” S EAE 28
HRA (EFRNERE), WiFifh ABC ZH.,

class.__instancecheck__ (self, instance)
WA instance NAEARA class ()—A> (ELEEBREE) SCOINGR M EAE. n5Ra LT, Wil i

PASCE) isinstance (instance, class),

class.__subclasscheck__ (self, subclass)

Return true 415 subclass N AR A class 19— (EEEEEE) TR A . 0w T, W
W PASEIL issubclass (subclass, class).

R VAR AR BT R (J02) . BNIARREIE N EE LR P o Lo X555
BE R T R A e — 20, ARG O T 3L Bl AR Bl 4 22
B

PEP 3119 - 5| AW 282K s aediid, @l instancecheck_ () Ml__subclasscheck__ () %€
fiil isinstance () Ml issubclass () 178, MMABIFERIZIHLE T IRZES IS 2B N &
(B0 abe i) .

3.3.5 Rz RRE

W E LR, ATRASEELH PEP 484 FrHilE iz BU3EYE (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 -

S
PEP 560 - X typing fEAZ B R AAZ O SCRE

3.3.6 #E#ITTEFAMR

object.__call___ (self[, args... ])
WITE AR B — A B MY WA e LTk, W x(argl, arg2, ...)
WRET ARG A type (x) .__call__ (x, argl, ...).

3.3.7 Rl ETRAE

A PARE SCR AN R BSR4 Al 8 T 74 (NHRBoTdl) sy (nst) , HWrTE
HARTE XM L B S TR F 2 SO BT W3 B A R 2 A TE T 5 91 fu i i) 2 .
RHEER K H 0 <= k < NHo N 2P 5 E0E SCHEE X IR R R it Ahid @ G E
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () S, ENRFT A 5 Python FRifEF AT R AN 24 LAk collections. abe MiliE
it T —4 MutableMapping IR EHLVNFEMRIEH_ getitem (), _setitem (), __delitem__ (),
il keys () HMAIEARL RN ETFR . AT FHE NG Python FriES T X ZARHEFL A append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () fl sort () FEFH . &5,
JE ) 2R BUA 5 T R SCH R Y__add_ (), __radd (), __iadd_ (), _mul__ (), _rmul__()
M imul () FERSCEINE (FaPFE2) ME (FER); ENANE CHE(EEEAT. HoMaE
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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 WAZIRIFIRTRIGKSE, PA—A> >=0 REHERIR . IeAh, WR—A>
MRAREXL  bool () FEMH__len () FEREMERZ, WAEM /R DS IR,

CPython implementation detail: 7 CPython 11, ZiRK JH i KN sys.maxsize, YURKERT sys.
maxsize N EE4EME (FIAN len () W B 5| K OverflowError. Bl i FLE A I oK B 1k 51 &
OverflowError, MHEUHENL  bool () Fik.

object._ length_hint__ (self)
T M £ PASE B operator. length_hint () o WiZiR FX 4K EWAMATHE (WK T8/NT
LK) o WK —A >=0 p8EE. & B W] DAl Not Implemented, XL HHMAES
__length_hint_ FYRSEENFIEN—FEAH . I yEaibe @ h T LERE, HRNBERIERTGIR.

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 R0 Y]y IiLEZ DA None %P4,

object._ _getitem__ (self, key)
T VEAEIL sel f [key] WISRME. XTTFHIRAYL, B2 BN N EEY) 4. R 4k
F| (WRFSHEE T PR MRRR LRI T __getitem () J5¥k. Q1R key MZEAUARIER
M5 % TypeError 54 WMANFINRT HFEHE LASMAME (FEFATAEM 80K 5 | Rk 2 5 )
M5 % IndexError 5E&. XTI, WIR key AE] CRTERZET) M5 K KeyError 5

Rl

Y o

W For TRIRFEAR ErikRa I LW EHIK IndexError DAEEHHBKIE]FAIIS: .

object._ setitem__ (self, key, value)
P MO EASE L] self [key) WMH. EREFIE__getitem () M. AXGRLIILTTIEN %
IR T TR B e VPR T S BB B I, SR F S SRV T R i . R IEWIIY key (RS K1H
FHENE__getitem () JrIEMTEILARIE .

object.__delitem__ (self, key)
P M AL self[key] BB, WEFHS__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)

W dict._getitem () FEFRABNFH ARG IE F PASEBE dict F2R19 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 RBHFEELIITE: ENHERERE S A RIERGHROFERTS A typeiter —77,
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object._ reversed_ (self)
W (WRAFAE) 28 reversed () B BRER M ASE IS 6. B 243R [B]— A B AT 7 8
BB NI X R ERRAT S .

WRKPMPE  reversed () Fik, W reversed () PWERECR IR HFH ML (_len ()
F__getitem _ ())e SCREFHNPBIXT G N MANAERRISTR L L reversed () BTt SEHL s =200
LB APRAEE  reversed () k.
WARNEEAF (in flnot in) il AR AR HITE N ER T ZOREI . AT, BaATZ T AFEHEDL R
R R EARCRR LI, XA TR R AR AT BT
object.__contains__ (self, item)
T DASE I B RS B BT o TSR item S self B B3 N AR M1 L, A5 UR [ o o) Tl B 2 7 |
IR 00 7 2 Bl e 4 e T AN A (L BN
WTRENX __contains_ () WXE, WRKNREEER @S iter () S TR, RIGHAE
H__getitem () WIHXFIERIML, SFHIES 55 Tagta Lo

3.3.8 EilFFEE

SE SCPAF IR R AT B R A, FRE R R ECT A SR RIE S (BIAnAR BN REEA T ALIB ) Brxd I A 5

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 H) X 28y ok SE B —E R B ARBE (+, -, %, €, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do B, KFEHXX = + vy 0OE, b x2BAE__add () FEMEA—NLGE, MR .
_add__(y). __divmod__ () JFIRNRFEMTMM__floordiv._ () F__mod__ (), BEARMIZH
KEKF|_ truediv_ (). WHEBENRIESFF=IJCHRARNE pow () K%L, W__pow_ () BYE XV
GRS =S

URRX LTI R A SR S IR S B T2 5, BN IR E] 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 Sy o SE BB R (BcHe) Ry — B ARIZ A (+, -, %, @, /. //, %, divmod (), pow (),
K<<, >, 8, N, ) ISR BY BRA N S TE ARV EBOR SR E 5 EL AN R BB AR W] i A
BN, skFkX x - v, Hhy BEAE  rsub () FEREG—ALH], MY x.  sub_ (y)
iR 0] NotImplemented W8 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 SRR LY R AR (+=, —=, *=, 6=, /=, //=, %=, ¥*=, <<=,>>=, &=, "=, | =), X&)y
ENAZ AT B B HERAE (BT self) FR IS5 R (GR WV ARAB I AL TN self). WIERFEA T ERWE
S, MY R B AR R LR 2 W . B, R x 2B A iadd () FYERIZRE—NEEHG),
Mx += vy HENT x = x.__iadd_ (y). HWUHEW x + v BRME—FHEE x.__add__(y) #
y.__radd__(x). fFREELT, ¥RBE SECRTIN 1% (2 fag-augmented-assignment-tuple-
error), fHIAT RS PR FRBARBIAL G — NS AT -

MR BT = W ECHLEIAAE— DR, X T__ipow__ () {HZIR[] Not Implemented 2N
Je¥ERIRE] x.__pow_ (y) Fly.__rpow__ (x). JLESIRFE Python 3.10 &Ik .

object._ neg__ (self
object._ _pos__ (self
(

)
)
object.__abs__ (self)

object._ _invert_  (self)
P T E A — B ARIBTE (-, +, abs () Hl ~).
object._ complex__ (self)

object.__int__ (self)
object._ float__ (self)
] FH 338 6 7 5 DASE IR P B R complex (), int () Fl £loat () o BV 243 Al —NFH S 252 A4

object.__index__ (self)

P TR LASE B operator. index () DA Python T 2 TG i K 407 X GO BN G2 9 3 £

SRR CARSRE AR RIILI T, S0 AR Not Implemented, QRARASE IR B 4 H IR0 S s, W AR EREE
¥4 None — IR A S Hb TR 22 A TR AH RCR «

ST AT AU B, WURARR v - BIN__add_ () - RIS NI ZREAGRE, R S AR 5
.
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(BlanY) A 802 N E R bin (), hex () fl oct () BRED. FEMN T ERAB 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)
I 207 ¥R DASE B A BB 4 round () PA M math B%( trunc (), floor () il ceil (). BT HF
ndigits {545 __round__ () W02 AMX S8 T VA IR [H{EER B 24 02 JE X R AWl Integral GEE N

int),
WmR__int_ () B__index () ¥WARYE XINNEKE int () 2EEBE_ trunc ().

3.3.9 with {45 L X EEE

ETFXERER DL, B XTI Twch AR EEN s Th B3 BRSO BEER AR B AR AR
B BT BT AT RS, SEE T with {84 (FEwirh 354 iR, (B WA 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 Z(F R, &1 typecontextmanager

object.__enter__ (self)
BEAS BT GAH KBTI BN 3Ce wit h iR G0 XA T IR EHES] as Fh) & H iz,
WA 1 .

object.__exit__ (self, exc_type, exc_value, traceback)
IR RERBNS R ZEATH BRSNS EEE T RE R T GR R . R BT R Ti R
R, =ASEHECRH 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

WYEE__exit_ () HEANIZERG | KgE AR R, X2 HENTHIE.
S
PEP 343 - ”with” jfi4y Python with {EAEITERIAR . ARGl .

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 WH FEELINT __await_ () Ji¥k. Masync def REGREIAHAZAT % B8 T SR04 .

WiR: M types.coroutine () BY asyncio.coroutine () 2EasH4E iligs 1 [B] ) generator iterator
WEWETEREATS, (HEMHARER __await_ ().

object.__await__ (self)
W IR IR [8] —ANiterator, [ 24 %% B Sk 52 Blawaitable Xt 4, i, asyncio.Future SZHL T I ¥ RA
Hawait Fik A

3.5 FiigE.

S UL:

PEP 492 [ fifi A 5 il SERE X R TR (5 L -

3.4.2 MR

WAzt % J@ Tawaitable 34 PMRHATAEL M await () HEMRELERAIEH . MR RIS T
HaglEmy, EARARAT] % stopIteration, MRH I value WIRFHGRIEME. WARIES 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— MBS — 5] % Runt imeError,

coroutine.send (value)
TR BRI PR IMAT . WI2R value fj None, WIXAH YT RifE__await_ () Frik FERERH R —
T, WS value Nk None, MWK ZBIGHA FEOMEERMNERI W send () Jrik. HE5R (GRIEIE,
StopIteration B @HAbFH) K5 AN awaic () REMEHITER L RHFE .

coroutine.throw (type[, value[, traceback] ])
TEMREN G IR ER R . OB R A S EOME RN ER SN chrow () Ik, WARAFAEZT
Yo HMEE, FHESAEHERAME 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
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3.4.3 FLiEME

ik REAMEH __anext_ JiiAH IR FA .
SRR AEasyne for iFAIHPM .

object.__aiter__ (self)

WAGR A —A 3 ik KB R .

object.__anext__ (self)
WAAIR ] —AS 7T 3 45 2F 25 AR T — 45 R . MRS R Y %5 | & StopAsyncIteration
B

S AR R I — A B

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 FrhHhhe
5 3.7 U 7E Python 3.7 21, __aiter_ W DARIAI—AS T3 RAF ZIFARIT N 7 5 K2 .
/\)\ Python 3.7 JFffi, __aiter WG| — A5 A HUARRT G . R BT HALR SHRIF- 33 TypeError 4

EEQ

3.44 R FTFEHEE

FHETXERER ETXURZEM—Fl, BREBTEH _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)

T ERMT  exit (), (CERKBREBIGEE— TEEd %,
St bR SO — AR

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

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

3.5 Bl hE
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CHAPTER 4

HAITIREY

4.1 BEFH%SH

Python 2 /72 AU B Y . AR S AT — A TR SATHY — Bt Python F2/7 304 AR JLAHR2
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
TOITH R ERN ) W — R, FBANERE eval () fl exec () FFAFHSHI2 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, FF5]k NameError 59, WA S/ 1E 3800 R EVE 3, HAx A FR$E ] —
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 [— P12,

AR — AT BN B AEAT 8 A A4 FRIPE A, AR B A B A A2 44 BB 6 1 X A A e 24 i AL i e
MG 24— DAL E H e AU B 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 k. R —A> A i 22 A ol o 5 P deboly — 4%
global if41), % H AR MAPU IR ERA R,

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 B B 4 main_ .

R S IRVA R 4y exec () Fl eval () MIZEUR A FRENT LT SOPRRRIRIE DL, 2808 SO W] REGE I
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 2o SR s o R DL AW e S e 1 N S L S W G SV s i WS = (W1 D o G B 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: F] PR %35t _ builtins_ , JKUESRE BTSS0Sy, P sl
RN A4 A3 (B U % i mport builtins HAH N MBSOz ) JE P

5= H B P TR S PN A 44 25 R SE br E Rl A e R s S R R A K __builtins
AR BN: XYL R AT A (G — MO 20 AZ S ) o BOAE LT, 47
_ main_ EHedE, _ builtins_ ELEMNEREB builtins; SFE 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 () RRECECA N SEREIRET T AL FRAARAT 4 FK . 248K ] ALETR 25 14 Rl 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 SAEATIELZA T 63 (BIANFAANBIRE) WS K55 . 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 (RS ERABIDR T2 “A 1" B S AR Bae n] AR A A T 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 , FRAEE 47N systenExit 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 . HEPI AT AELE Python T4 S HHUA IR 868 e s, A
G T B 2 R A R 32 AT 1 P S Tt

PGS Fory i& 5 Nt ry B RR DA Keraise 15 &) /NS ra i se EA]IREIA .

&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 B

FSNRG

—~module P Python FASIE 1L importing BEAERRRENS VT 1) 55— MR NS . import i) KRS
AMLHI BB s, EARME—#. 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 {EHIBREAEIE SCHXT __import () EREUIWIHMII-AEMLHSE. __import () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIIR R DA RAE AR B I AR G B . ANt ml g 2R S S g 4
AL B A SRS AT (1115 sys .modules), WA import i & PATAMRIEHA

M import {EAREHATIS, FRAERINE __import__ () HRELSBEE . HAl KRS ARG HPLE (Fn
importlib.import_module ()) AIRE&BEFELE _ import_ () JFMH BN H SR ZRE S
AL

M A E R F AR, Python 28R, IR B3 A)E — > module W5 HAIHILE . WIRIEE
AARIREHR L H], W 5] % ModuleNotFoundError, 4 AGETH M-S AMNLHIIS, Python 25 F i
AR R AR E L ARAIRIL . X LS ] DA 2 (8 B R SO 9 2 B 1SR AE ECRIY e

16 3.3 R ARG O EH ATE A H PEP 302 58 "B Br 2K . A A A R n) S ABLE]
— BTG ARGHML sys.meta_path ZEEHK. HLAN, XA @A S AN LRI E L (B0
PEP 420),

I %1, types.ModuleType.
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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 IR AR AN . B2 HESE
importlib JFE Y.

52 8

Python FU—FBEHf R, A A RTHERE T4 288, Toieb@ ] Python, Cifg@ilm)ifE M. AT
AL BEAFRIZ IR EER , Python i85 AT & HIMEE

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

A REERE B CMA T . FE4 5HCULA A S0, 5 Python BIARTEE DT A A —B FlanRar
B —N24H sys BB, PAE—P4 0 email A, XMMLH 440 email .mime E’J?@%ﬂﬁ?@
4N email .mime. text BT

521 #H8

Python j& LT PR f0, WALE Fla &2 . W2 EEMAER, N1 Python 3.2 12 2 Hi

MO E. HREEHEA - MIE __init  .py UM HREALH. Y- PDEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 2= W P4 PR, __init_ .py

%%TU\@/‘ AR AR B B A &5 /4 Python AURSAH (LAY AUAS, Python REFERTHA G A IS A IR &A1
jés

fan, PAR KRG mE LT — A Z900 parent AR = A4

parent/

__init_ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

2 A parent.one ¥ [@ & # fT parent/__init_ .py Fl parent/one/_ _init_ .py. J54 S
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init___.py.
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522 HaTEE

iy 2 A LRt 220 MR, BRSBTS T REAL TSP R GE AN R (0
HRr R REAL T zip SCPFAR . W45 B, B3 Python fE AR W] AR B A Ty . fy 4 2 B A—E S
FLHER IS RGN G BN TR To S AR 1 U .

g A __path  JEMEAMHEEA SR 1 E B AE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

i 2 ALEA parent/__init_ .py . PR b, ES ARRIETRER B LA parent HE, H4
HRHIA R B ER A Btk . [ parent /one MM BRALE A —E 5 parent /two 4R, ZEXFE ST, Python
R parent WAE a4 EEE, TEREARFERENENSTHITA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS s o

5.3 #3%

F T I ARIE 2R, Python T3 B4 S ARTHL (B3 A0, X T 24 Al R Ui i 1A 25 00) I 5E LI 2 4 Ak . 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, RIS R foo.bar, )b foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERPE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T KR . HLREZ S AT foo.bar.baz, N sys.modules ¥4 foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

T AWE, 2TE sys.modules BB, WAELENH KR EH R FEFAWELR, AL
B BRI, WER{EH None, M£¥5[% ModuleNotFoundError, WIRIEAE|HEEBIAFR, Python FFLRLL
BRI,

sys.modules &R 5 #. MERE T BEASBEIR XER AL (o HABER T RE A AT Ems ), HE
2 AR A7 H O3, T2 Python 7F IR AR S BT R a4 . B W] DURME R None , i
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREEUNL, PUSIERARIE A X RIS RG], FIEHHAE sys .modules MZAFAH, R)a

MR- FAZA PRI, WETE OSSO/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHORT G, AT i i B RE A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

WRAETE S FRABIRAE sys .modules $RAE], WIS E I ] Python Y5 APIM AR AN N FZAH . Y
PR AR S A DAl J, B & 3% 3 FAe 2k 5 o AR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 21 12% 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 4175 T S AMBRIAZER M F AR, 50— AW (G BB, 50 AR AN (R4, 50
SANBRINFEH A Eimport parh PRI import path &~ U R OB TR zip SCPEALRIG (L EFIZR
TR AT A RN R AT 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, %% 3.8.20

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, Ekar e EEIR M 0 30 %5 BB UGR MIBHAS BERT, Hob &
MBS IMBEIIRAE S A, (H AL 554 Brimi b .

5.3.3 BAF

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

T TAE R AR IR A, JRHE A S AR MR %4, H sys . modules ZAFE KR XA
VLS TH# sys.path . REVBHEL E N BRI, SO TROHENE L sys . meta_path FSHIHT
AR R G, RARAT g

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

5.3.4 TiRE

YR E A FRIBIUE sys .modules THAE|I, Python HE MK sys.meta_path, Mot Siogies
RATRIRIN A . X LA L WU DAL ) AR S E N 125 AE AT A BEZ 4 FRARRL . JCBRAR A 4R AR 20T 5
WA N £ind_spec () WMIIE, MIIEEZ =S8 A0, SARSAMERBE (i) . JTimA ks
TS FHATAr SRS SR 2 e 1 BB AL PHA S 24 BRI AR o

2R 0 B AR AR A T Q0 AR BE A S AR PRI, BRI ] A G AR A REAL B A BRI
B, 2R [H] None. UIPR sys.meta_path &bt A2 2551 R R BAG AR M BB 5, WA 5] %
ModuleNotFoundError. fEAAHAMT] % i B _EA=44%, I S AR,

JCHHEE R AR £ind_spec () JIIARMHA MR =S8 - DRES AR SERREL TR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM L E . XITREEHER, 5= ASHCh None, {HX}
TIBRE T, BoASHNLE __path  BEERE. WRMNE __path  @YHEICETI, K51k
ModuleNotFoundError. #=AZHue— R NTIE IR H AR BIA B G SARGEMNSAEE
T2 E) Fe A~ H AR

T B ATE SR AT AZ UG Ty e g1 . B, AR KR v R e A7, WA foo.bar.baz ff
HAEMITIHR ) SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). fE
2 A foo ZJ5, foo.bar ¥l s KK A G SA, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hig—¥FHEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) .

_

AU A A A ST A . UL None IAMNKF RN =N SUUE AR, X AL EU2R 1]

None,

Python [FJERIA sys.meta_path HA =FICimaiay, —FhEE anf 5 A P B, —FhE0E anff 5 A
VREEREH ) B A — R ENTE A S AR B import path fIREER (Ripath based finder).

£ 3.4 BUE M JUHARA AR find_spec () JFAFUT find_module (), FEIMEFHFM, ERH4kLn]
JIMEAR S P, AR SAE AR SR £ind_spec () WM E.
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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
o WRAE sys.modules HAFFERTE AR R, SARMEST LR HR].

o TEMBAFAATIRACH Z 1T, RBRFFAFAET sys . modules o X —gifRKCHE, POMIRBLERATH AT
A (EHEEUREN) S AMA S B HRME sys.modules AT IRTERINGE UL T /Y TCFRB I FI
RAFTEOL N R 2 U .

o AARIMERRNL, WHRBLER - HERINERMBR - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na BRI i B S IR EAE A P . XS EHTI AR
7], Ja# AL EE MR R B AE sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANEI S E S AR B (1 i 78 61 0 A8 15 ok
“_init_module_attrs” ), FEFZEW B 2305

o BRI ST %), FE SR R B 44 250 AT A TR NERY, minEias
P BRI N A2

o FENNEGSRR P A EIF L4 exec_module() [REERIF A —E sl e T AGEH I IR 8] (R

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

% importlib SE I 6 FL 2B R I . T 2EIITE sys .modules HIAEFRMIIRA FRAFRBUBHT G XA 7 i R E S 1 R A
PRI AT RETE sys .modules WL H & o R T RAASIAIRHEST A, ARIERETEHAD Python SCHLHEE .
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5.4.1 N#E;z%

PR AR R AL B M T e . BT, S AMLHIVEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI 5 . M exec_module () 3[BT (o (EHRE 0 20 ,

i eIV EN IR &
o ASRABLHLE—> Python &Ll (Ml N BRI ZH AN ERATY ) , TN E s BOZAERL IR Y 4 R iy 44 2310
(module.__dict_ ) FHATHIHAHIY.
o WERMBGR IR RATHRERIR, BNV ILG| K InportError, A3 exec_module () WG| & H1E
At 2t > AL R
TEWZAEOLT , AR EAS T DU R X5 FEIIE LT find_spec () J5iRFFR ml— SRS, H:
FOMEER S BBON self,

B s i PAE PRIl S create_module () JiRTE MBI QI 5 . B2 S48, R
HoRAg UL, IR BT BT R A BRI H . create_module () AFFEAEAH G ik EALA)E
Yo APRAEHGR ] None , S ABLHIRF A 1T QY EDHSER .

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

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

HNTHIABEMEBLEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNZFE ML exec_module (),

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

« WIS sys.modules HFFERGE A FRIIBLIT G , IIER S T EAFERT B, (50 imporelib.
reload () ¥ RUEIEM THE.) WIHLA AT sys .modules #1, HIERELOIH A
B sys . modules.

o TEMBASPITERIACHSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmMEL

o WERMBR, EARDIFL AT ETMAZ] sys.modules HRYHEL, (HELN 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 FHUIFIUATHE:

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 E RN, X F ALK iES S N, BB LR B2 F ARG — DR REF
RS — S BN SRR sys.modules['spam'] fl sys.modules['spam.foo'] (FlUTE 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 ) RS UL S AE BB R __spec_ JEPEX Sh AT, A R BLHUAR 09 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__ JRMEMAHEBCABII) SE BB E Z AR A TRBONRAE T AR GE P ME— bR R .

__loader___
__loader__ J@MEMIPR N T A RGAEMNEAEHE A I gkas i 4. X FRERH TN, Hn]
TSNS & FIZHRE, (] AR IO I 2 I 1) B -

_ package_
BB _package  JETEMABE . HBUELI— D77, HATLS _ name_ BUMIIHE A9{H.
YRBCZ MR, H_ _package  {HMWIZBMH _ name (. HHHARME, X EHAER
__package_ WiZBCAHZ T, X T TR Z BN A4 . HETERFT 25 PEP 366.

BB __name__ B RIOR N TR BRI A A 24 5E UL PEP 366, Hilfl &5 __spec__.
parent HAHH[FHIMEH.
T 3.6 UEM: _ package TS5 _ spec_ .parent EHMFEIME

__spec__
__spec__ BRI ANAE T AR B B F AR ERBIAS R . X spec_ FIEHR E RERIHE
TAAF 5 8 s I st ey At . ME—BIBIANE __main_ , HWH) _ spec_ S ELEIFIATLA

None.
24 __package_ REXW, __spec_ .parent £ ERLRI.
3.4 FrhR e

£ 3.6 JEE: 2 __package  REXM, __spec__.parent S MIERIEIL.
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__path__
RO E CRiS 2 EMER R mA 2 ), WA BRI __path_ @M. JEIE(EUNH
ARTERNS, BAR __path_ WAL HALNF PO . AR __path_ AR=, WTEEA
BB WAZ = AP . X __path__ i UWHE ZHT/E T L P4

ANRUIBIAN ZBA __path__ J@Mk.
__file

_ _cached___
_ file  RWANL WUREE, WRMRIELAA TR ARG AP T U
ABCE _ file  (BIANMECE I B ATRILR) .

WRRET _ file |, MWW ATINE _ cached_ J@¥E, EEBUL NG FIAMRE (FN=4g
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(&I, PEP 3147).

MORWE _ file  WHAIPABLE _ cached . {HiE, AHERIGERAMA, R, Mnaas &6
__file FI/B{__cached__. [NICUISR—MIN#AS 1] A GAT INEAEHUE R AREM S, HARF
PRI R 2 Y .

5.4.5 module.__path__

MRE S, R MRHAAT __path_ @M, Bt

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

_path_ IR FAFERA MR Al B S, HEWa PO ES. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (JL.F30) &7 i) __path_ KR,

WAy __init__.py SUFRTARCESCE R AY __path_ @, 1 HIXZ27E PEP 420 2 1 SC B an 45 25 0] 4
A5, BiE PEP 420 f95IA, @ SR ARGFER IS __path BEAMA _init_ .py
s AN A3 g S IR E _ path_ .

5.4.6 &R repr
BN LT, AR EA —AN AT Y repr, (HZARA] DMK _Fd @i, 7ERry AS w5k
T CHIAR BRI 5211 repr.

WARBLH HA spec (__spec_ ), FAMLHIRFZA N B RA M —A> repro WERA MR M B A F] spec, T
A ZR G L A i 25 Rl S SR iV — BN repr. EXF2{f# I module._ name_ , module.
__file_ PAJ¢module._ loader__ fEJ repr IUHIA , FH-RALAMT Z KM EIBERIAE

PAR 2 BT B A A ) -
o WIRBHEAA _ spec_ JEME, HAWIHUSIS B9 KA repr. #1119 JE& 144 "name”, loader”,

“origin” #11”has_location” 545,
o WERBOREA _ file  JEME, XSWRER repr —EB4)

o AR _ file. {HEA _ loader  HEUHAN None, MIMNZKAHK repr 4 VERHR repr
(0

o XTHAMEIL, AU repr Y _ _name_ .
1E 3.4 HUEEL: loader .module_repr () EL5FH, NS BULE B FHAHOAURK U6 B Sl A AR repr.

N T I A4 Python 3.3, UR N AR E L T module_repr () Jiik, WSTESR Bk mifh Ty 202 Arsei i
IR A repr. EEEREIINEAC TN .
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5.4.7 EZEFTHHBAIRY

1E Python M . pyc SUPFMBC ZAF 7 B2 HI, ESAZAT RS MEH oy BEOCPFIrER . BROARE O
'~ Python i@ ¥ FTE A GAT SCIF AP ARAAESCIFAY BT 18 BN BRI R/ N SE B — i fEsfTY, SAR
Ge it ad R GeA7 S0 BRAF ) T CRCR AR S (4 LA Al 1% AT I A 2

Python B30 FF “EEFIGAH)” ZATICNF, BIGRAFESCIE WA A (B A 2 ook . A e AT I Ay
.pyc XfF: A A RURIARRG AR, 0P A AT IR A . pyc SO, Python Sxif i KIS JE LR 5 R ey
A {5 G SO P B A (L FU R SR 32 G A R e AN RAS: A BBy 7 ) G A7 SCIF R %, Python
KEPEIFE AR A B T IS A A ST WA AR cpye XM, HEHAFAE Python i
REINEGAT AR ERETHAN - pye IMFARBMERAT N @ --check-hash-based-pycs
JEAR AR T

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

5.5 BT HBENEHRE

TEZ B E 24 K, Python a7 A JLFMERA W) TCES AR &k #% . Hih 2 —J&path based finder (PathFinder), B4
RGN 5412 5 B 5)EWimport path. B H 8 E — TR E .

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 .

BN ER AR 2% H AR R OS2I THE S R G A AR BT G 15 L, T AR 22 AhRe 5k SO 28 8445 4 Python
JERY (.py X)), Python 3RS (L pyc SCHF) PARILZERE (B4 . so SCiF). FEFRERED zipimport By
THRER, BUABRR K H AR A RRAL BT A Ok A zip SCHRRY IR SCAR 2L,

AR HARMUBR T SO RS ALE . EATAT AT 1) URL. % e A i al ol DA 45 5 48 & AT ] HoA 7 2
T AR ARSI AL T BN 8 TR VM CAEREY TN I AT R P45 H 928, B, dnsRyRAnse
THEM 4 URL BRI H . AR AR E — A28 HTTP i SCFE M 25 E A A 7. XA (7]
TAHXSS) W23 Bl A SR N IR path entry finder, VAR RARI—A% T1ER 2k B W28 B i
EE

FSCH L RN EEM T 22X —ARE, i idmeta path finder Mpath entry finder Wi R1EH
HIEA XA BT X PAR R R A R AR AR B AL, SRR, BAE S AR AR R 7 s fE, =
KM — RS EILEEN A MY ERT . Feul, THEERSIEN TS ALBY IR, F8EH
sys.meta_path ).

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

5.5.1 BIEXEEHKE
path based finder £ AN 1 parh entry 475 K F8 2 (LB 1Y Python Bt fltl . ZHKAALH FTHs
EMRHRGETIINLE, (HENHARBZRT I,

VER—Fh e AR & AR, path based finder 52T _ESCHIAR £find_spec () X, {ER2EBRXIMATF T —L8
PRS-, TR R E WA ANAR] A import path A HFNIME .

=5 ' path based finder, sys .path, sys.path_hooks fl sys.path_importer_cache fffiff]. &
WG __path__ JEMWSHEH . AL T AT T E R AL S

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 LIRS H % zip SCHFEA W+
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BRBIAEAE (8" (B site Bibk), HIU1 URL OB . 78 sys.path s HAEH BI74FH
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&— fmeta path finder, IS A ML 238 o 8 B SO AR R T SR R A R AR
find_spec () J{E3E B Bhimport path ¥2%, 43 n find_spec () £ A path S50, BRE—7
DIV EAFER S 3l N FOREEH N T R AWM __path_ J&ME. WR path ZHCH None, XF
NIRRT, FREH sys.path.

HTBAENERBSERBRBEETNENEE, I HEREE RS A B X R path entry finder
(PathEntryFinder). B X Fh#EfE T BERAETR TEUR (BIAHE R SH star) FHTFE), BT BEM AR
DR AN RATRNRF AR S H LT B B AR S H &R . XANZAFIT sys.path_importer_cache (&%
W, (XA LR 2 Xt G2 A SR T importer 3¥42) . WibiX R, XH4FEpath eniry
P EWpath entry finder B FESR ISR RFH AT AP RBTPAH MM sys.path_importer_cache
M4 H, ARGl T S AR B U TI R A H IR

IR AR A H AT AT, BT HARME KA 215 sys . path_hooks HFRYEEFITE XIS, X5
KPR E R B AT RN SE— S8 IIERRMEAEIH o SRR X G R o a] 4k P
1225 H Wpath entry finder, 80251 % ImportError, BTHARHEHR MMM InportError RFIRM T T
VAR B Spath entry FIXt R path entry finder . %55 % 2 WA WH GRS ATimport path WA . BT W%
RFEC D PR BT R XGRS th 8 1o (UANAT LA SO R GE T 4 2 i UTF-8
S ERY), WRETIERSSE, BEW%5IK InportError,

INH sys.path_hooks EMRLEHR A 1R Bl path entry finder, WET ALK ES find_spec () FIER
1F sys.path_importer_cache Hff A None (F/R LA H %A X WA A48 Hi% ] None, IR
Wemeta path finder ToIEFRP)IZAL .

WME sys.path_hooks HHIApath entry hook W] E XIS IR [BEUE & —~path entry finder, WIPAN M S
B R AR AR K — MR FAS UL, I AE N B gl ]

HT TAEH SR - H— NP IR - WIS sys . path g AA BB A 158, Wk ALY
Bl LAEHSEAAELE, W sys.path_importer_cache HURSAEHEME. HIK, B MEHRAR XY E] T
YEH SFMEIFTEHER. 88=, i sys.path_importer_cache fi{fi[jFH importlib.machinery.
PathFinder.find_spec () iR [E B AR SEBR 24 5 TAE B SR MBS 45

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 () #EZWNSE, MBS ABAZRRESR, A (ATEER) HAR#E, find_spec ()
R AR Y 5E A TE I RS DA . XSRS UL B “ndkas” A (HH A4,

T S AN R Z A UL ACER — A 4 2 [l portion, #4245 H A #8458 2 K5 "submodule_search_locations”
BN A E TR H)

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

BIBM AR H AR A T RE S SCX N E 7 I E ) — s A SC 8 £ind_spec () o HERRR R G
7%, BN TEISER. B, WRERERHERS LT find_spec (), XS E TERS
find_loader () ¥%Z P24, MESABNTEIERESLFR. find_loader () R[E—4 2 jtd, H
55— e N B s 1M 55 02 6y 44 25 [8] portion

e A R, AT REAE sys .path_importer_cache H13{#] imp.NullImporter H9:f. AKX LA EBCA i None
. #1523 0. portingpythoncode .
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HT )G HREHAM G AL, FE2BRELHERSEREAE L ARSI LHENER
find_module () F¥k. HEBKELHEHKL find_module () FIEMFH LA SHWH path 25 (B
NI EEIC Sk A X B AR TR 3R TR I e 4 AR 1E L)

AL H AL AW find_module () HFYEEFTH, W N ERN AL L H AR N a2 25 0] F2 L3

7. W find_loader () fl find_module () [FBAFFET — P EgEsH ARG T, FARGRLZTH
find_loader () MAEE f£ind_module ().

5.6 iR ESARS
RPN A RGN F Al SENL R FLIE sys . .meta_path ERANS, |, HHSEEE N A & X8
¥

— 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__ () RRECATREREAS T . XA R I WA DATERISZ G Fas AT, RP A SRS H N 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 St/ T . 1R[EG#H TR o R Y 24 4k
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

RNEETE subpackagel /moduleX.py B 4E subpackagel/__init_ .py H, PATFSAERRERN:

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

PR xxx . YYY. 222 AR HIRAE, {H.moduleY g MERUFIA .
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5.8 X _main__ HJ45%EIN

Xt Python () ARGEAME __main_ MBS RN OL. IRUMES — 9 Pk, _ main_ BIHUZEAE
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 (A AR R L b i

5.8.1 __main__. spec__

MY __main_ BAIIAILITT, __main__ . spec_ SPUIREAMVHEGE None.

4 Python [ff fill —m $EIH/H NI, __spec__ S BTBOMAR AR S AR BEHIAR I __spec_ thHE
_main_ BHAERPATEAH, zip XFEE sys . path & H Wil I BRI,

1 HARMEL T _main__ . spec_ &HBA None, PUAMTH __main_ WU AEZ ST RA
AR RAR X [

o RXHBPIR

. —c P

o M stdin 1247

o BEMIER T S EET

WA R —FE 0P _main_ . spec_ HJZN None, BPARSCIEMBIA B il AV —MEEHLE
FA. WEREELE _ main HECEERAER, WEEH -mIT K.

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

5.9 FFio] R

XXX f 2 REH i —A~ K&

XXX * (import_machinery.rst) J& 752 % [ I AI—TORGLIABIRAI LAY JE@ 1, 1P 0] DAY RS B R 2 2
PRI EA?

XXX JEF ) runpy A1 pkgutil 5745 W% BT TS0 4G BT ARG EAT RIS 5.
XXX J& BN FHIAAE __main_ AR XA LR
XXX B ZA X __main_ PERGTARRERIEE (GIANE M PEP 395 & i),

5.10 &3 30k

AL H Python HEA: 2 W1 24 C kAR TRKIAE . AR AR UL 3SR T A A, (EAERRE 1% 0
ZIEVFZAH KA E B

JZIRY sys.meta_path HKUHIIL PEP 302, JSLEHY LI UL PEP 420,

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

PEP 366 18 T B4 __package__ J&ME, JHTAERH YRR FA
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PEP 328 5| A T4 F R XA A, HAIKIRE T __name_ 1E L, % H PEP 366 25 __package__
I ek i Pu

PEP 338 5 ST RN A AT -

PEP 451 7£ spec X RN T R HE MR G AR HIESRE . BB Fin s i KR TR 2 [l S AL
o XEREAR SR A ARG L8 APL I A A TR A AN B — S i vk

gix
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

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

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

%i[‘ﬁﬂnﬂﬁlﬂ%f’ﬁﬂﬂ‘%ﬁi@ﬁﬁ (B, PR % BRI B RSH) . ¥ RLAUE LENTH T
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, XFMFEARML TR AT I A Ak AICREERUS I A FRORK (i
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FFMH{E
Python SCRFFAFER ATy I, DA S LRI I f:

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,

JIA P TRECER RS T AR AT AR B 2, RO RAR R A B A A SE PR {E . 2 YO BATH MR 7 RIE K
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—
AT B, ERTAEIRRIEAS IR TR Y A Bk

— 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
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TR ICAI AR th B S, SEBREAR AR SRR . BIAME LR 2], X ETES A R i
— FVFFEFGR A f AN RS 107 25 B, F S WA AR TCIR B 3

6.24 JxR. RES5FHMET

BT AR, i, Python ST 40 “HR” WA, GRS HPRTR:
o AR A A
o RN AR R ST R, B AR F K.

e A VTR

comprehension
comp_for
comp_iter
comp_if

S G2 — R AR N =D —A for TAIARZABIEZ A for B if 41, FERXFHEIL
T, A SRITE T SR A for B 1 PRI — MU, NERAMMFRE, RIGERE
N R RIS e Fk AT RAE A AE— AT R .

Ak, B T4 for TAJHRYANAAFRIAA, MR RURAES — M REURE M RN AT . X BEH fR
W HARSIRIM AR S “itEE" FISNZIIE IR

BN for FAaIFERIT R F R RS HBEINZEREAYORE, RIGEN— S 8E 4 Rk
ERIERE . GEH for TAYRA IR ZEM £or T4 AL AT 57 1k 45 A2F A BEAE AN 2 AE s P Wik A8, e
] REAMHE T MM E AT S 3RAFAOE . BlN: [x*y for x in range(10) for y in range(x,
x+10) 1,

J TR UG AR B — D RBLIE R A s, ERSIREME BN L] vield #l yield
from FEiAH,

M Python 3.6 J14G, frasync def RELFW AT asyne for Fh)¥iEfasynchronous iterator, J£ async
def PR EEHE 20T DL I EFT Sk FRB 5 L for 8¢ async for 4], W REAEHIIMG for
o async for 41, BRATREMiH awaitc Fika, WR PSS asyne for FAJHH await Fik
X, WHEFRH 7 35 Ko RP S AEERITE e LR 2. 7112 54 PEP 530,

3.6 FriUige: 5IA T RS

15 3.8 UH I vield Ml vield £rom 7ERUHASHfE I h O .

assignment_expression comp_for

["async"] "for" target_1list "in" or_test [comp_iter]
comp_for | comp_if

"if" expression_nocond [comp_iter]

6.2.5 FIRER
FNF s T 55 AR A e 25 i ek AR S

list_display :u= "[" [starred_list | comprehension] "]"

R EIRDTHE—DPII RIS, RN — R REAE MO E . L dE S e —
FIFEAN, HOR SN B A YORIEFHAL T SRS G SR, SRR S
KBRS R TR AT R

6.2. E¥F 65


https://www.python.org/dev/peps/pep-0530

The Python Language Reference, %% 3.8.20

6.2.6 E8ET

AR RN SRR, 55 RR A X HITET 3A 8 52 B A

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

EERRLE I ARENSR, HNAEE— R LR TR E . S hiZ 50
W— &I FRAN, HOuRS N B EPORIEHF MABIE GRS Sift— P ETn, e sX
e AR s R TR AT

SIRAAEEN () R R EEI R — T,

6.2.7 FH TR

T RR A S SRR AN T BE A 23 1) B R doxe 251

dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]
key_datum = expression ":" expression | "**" or_expr

dict_comprehension "en

F il BIRE P E PR 5

WEREE HH—A> a2 52 B SEAAR X TS, BN NEREYOREAE CFIP R H : DX RS
PEAE - S TR I 5 ) B o K TR A IR T DAY SR8t e 97 i 2 IR M IR Y B, e 27 S (ELIF
IR B EE -

WS ** FoR F -5 BRERIERUAUZE — mapping. TABUNTIGESIMAB 7. JELLESENR
S BT SR8 X R 5 BT~ SR B B U L P (B

3.5 BiChhE: PR FHER, Rwlh PEP 448§

FUHES LGP RAEAHET A PR, EFEAR S0 RIPIARIEA, Gl _ErsiEr) for” F17if” -
Ao UHESABIITES, MEAERABAME TR S E AT AU B A i) 74t

X BEBUE R B BR ] EAAEZ B 7o R 2R 20254 —5 . (RRYBER, BERYZRBLNV% Nhashable, SXAE
JI A AT AR GARHEBRAES L. ) BB (I R k5 i 5 S B BRAT 8 B — il (RIS v He e
I SCAR) g fie A R

1 3.8 P 7E Python 3.8 2 Hij ) 7 Sl o, 806 SCUFBERME Y SRAEITY . 7E CPython W, fH&E
THRYORE. MR PEP 572 (98210, M 3.8 THR, B TEBCRE.

expression expression comp_for

6.2.8 £ BERER
P SR R T IR SR R ) S T A A

generator_expression = "(" expression comp_for ")"

A B A ST T A AR R G HATIR S HES MR, DOBIHET & 52 B9 5 M A O 552K
S FHEAH -

FEAE R R R A T AE B TE A AT M next_ () JryRRRHERAE M ok e (B3
AR TR . B2, JZEM for TAINMFTIERXI G2 LWL RIRIER, B E BTG s e
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TEAE IR AR ZRB A OE SRS IS, AZAEPRIBGE — MER A . 52 for TRASERZEM for 1
A N AL AT 26 PR ICIRAE SN2 AR RN BORAE, UM BT RE SO s 72 MUl kAR R {E. Bl

: (x*y for x in range (10) for y in range (x, x+10)).

45 5 K — D SRR T DA . PR S ILA A
ﬁfﬁﬁ%$ﬁ§ﬂiﬁ%§%ﬂsﬁﬂi%%ﬁﬂﬁﬁwﬁ7 SR A R A A yield #ll yield from 3
1A T\

IR A Rk N asyne for PAEawaitc Kk, WFKN FF £ m B RE X FPAEMGRRENX
SR —AH R AR R, N SRET R R AR S £ K E).

3.6 B IE: BIA T P A as ik,

1E 3.7 BUE L A8 Python 3.7 Z i, S ElidnRik sl gt asyne def M El. M 3.7 IR, (EfTe&
HCER AT DAGE ] 3 20 AR it Feik XL

16 3.8 BTG yield Ml yield from fEKGUHEHYME ML A4

6.2.9 yield Tk

yield_atom = "(" yield expression ")"
yield _expression = "yield" [expression_list | "from" expression]

yield 63k A F X generator IRELEY R asynchronous generator FHEA 2 I F] . Rt B BEXE BRBUE S R b
H yield b0 FE—ASREUR N yield Fik XS XA R B i — A4 ids, H HAE—A~async def
FE SRR A A yield ik X S bRE BB iR A ) AR s . HR i

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

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

M ENT 2N SN A S, vield kARG VEIE N T e B S aCMI AR a2k AT
2 AR I — 53«

T 3.8 MOE R 25 1A S IS Un A it ek sy B B A s b G yield ikt
TR AR R R A A S R A PR AR A R A TR B

AR R R ECH s, BRI AR, PR . R A A R A s eR AR A
7o M AR — DI E R A, AR AR BB IR AT . X2 — B HATEISE — 1> yield ik
A, FEMCHATR R, AR 1R8] expression_list WH. )G, TATUHTE IR
SR E TR, WHERHAR RN E, THHRE, WKL R PRSI A2 1
A — IO, AR A R BIRSE TR AT o I R B IE AT A yield ik xR — A AN ek BRI O 58
&—3. WA yield FR A E R T-E H A BRI AT WRAMR__next_ () GEFESE
HWEM for B2 next () R ABALE R RZ None., B, WIRM send (), IAGEH 2151845 send
TERE.

P OSBRI BARNL B0 yield S0, BT ZAATI, I BB IR AT AR
%o ME— 11 DX A L BRBIOR g g HIAE B A yield J5 A2 45 MR RAR S AT I HIALE 26 21 A2 iR 1

et ry S8 T BAEATT LB FRF yield Fahae ARARMERAE (51 PRGN 2 uie PR R i [l 4955
ZHIEAT AT, R AR As- R R c Lose () J5ik. close IYA ARV HER Y £1nal 1y AT,

M yield from <expr> B, FrgfAYRIANLATZE— A IEARG. RAGL AR P AL H{E
S E LA S BT AR RV . AT T send () 8 AE LA RATAT S c hrow () & AR5
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MRG0 BN SE A T ZERES . WERARXFEN, HAsend () ¥5]% AttributeError 5
TypeError, [fithrow () FErBI5] K& B A M i

R ZEAR T, W51 &) stopIteration B value JEMES MO yield ZakNAH. B PALET|

ZiStopIteratlon P A B E, W DA IR g — A iy B Sl (Gl A2 iR

f3 3R EL: TSN yield from <expr> PAZBFEREHIRA —AFEHAL
2 yield Fib AR EAY G M ME—F 8, 557 DAEE .
S

PEP 255 - iR a5 7 Python A AZE IS &R Ay ie 1 d iR

PEP 342 - jiliid i %A e 25 SO Pp R 3845 25 Bias APT FITETARYSRIL, SEHRT ARSI A fo] S A PR o
PEP 380 - 4T T AREIGEIL 5IA yield from iJADAT (M ZATE 1A A ER UL

PEP 525 - 5B /A% G 25 PR eR B0 AL AR DI REXT PEP 492 JEFT4 et i o

4 RS- E R G E

XAST/NTHE T A AR B A I . BT T2 1 AR Bt e B T
TR M C ARSI T IR A AT iR 251 & valueError R,

generator.__next__ ()
TR — A A R B B AT B A B ATIY yield Rk AL EWE AT, 24— A 2E 1A o6 808
i next_ () FPRIEIATIS, 4TI yield Fik X 2 BUEN None. B/GLUREEMATEI T —
yield £ik3X, H expression_list WEHZREIZ  next_ () WIAAHE . WRAERIEA AT
—AMMEFGR L, WKFG] % stopIteration .

BT AR R A, Bl for PR EUE NERY next () BKEL

generator.send (value)
PRIZPATH 1) A s iR ik —AMHE value ZHCRERCR 2T yield XX EER . send () kSR
A ] AR R A AR N AL, BB IR AR AR T AR N ME SR W 5K stopTteration.
szﬂjéﬂﬂ send () RIFENEMARNT, BEMPA None fERTHIISEL, RIX I A T DAHIE R yield 3
pa=

generator.throw(gweLwaeLﬂua%w%]])
A AR AL ED & type AR S, FFaR %A B BRI P AR —MEL. R AE %
APHET—AMEBGR L, WS K stopTteration Fi. WA AR R BB IR AR H, 5L
FUET AR, WRE PRSI NE

generator.close ()
TEPE AR R BRI AL L5 & GeneratorExit. WIRAEMARMFE N IER BT, B2XM, B35
KT GeneratorExit (T RIMIRRHE), PATRKMIRRRIIHIA N Ir . WA R4 T —AME, W
H%Wi RuntimeError. QMRS K TAEATHAL RS, EReieBaim . aRERSGCEh

S LUER R G m i T close () A SMUT(TER .

68 Chapter 6. FTixx


https://www.python.org/dev/peps/pep-0255
https://www.python.org/dev/peps/pep-0342
https://www.python.org/dev/peps/pep-0380
https://www.python.org/dev/peps/pep-0525
https://www.python.org/dev/peps/pep-0492

The Python Language Reference, %% 3.8.20

Bl¥
XHE—NRIRAYHI T, R T AR AR A S e e A A T

>>> def echo (value=None) :

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

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

Xt yield from (I, 2 “Python A {HAHZEML” Y pep-380.

TE—" M async def B X EREETVEF B I yield iR & dt— 1% R BUE XN —asynchronous
generator FREL.

YA A A R I, BR8N G e R AR . O G SR %
AR RN IAT . b AR A SOE BN TE MR R B asyne for iR, RMTHE for AT
A AR X G

W S R 0 22— YR Blawaitable 315, A TETEIT S SR R 8. BIBEE, AR SR —
A yield Fihs, PR ESFIREE, K expression_list WHRFEIGER RS, 54K,
R G BRI A RS SR, IR R Y TI40E . T M0FEEr . PSR AG HERR DA B AT A S
WALPEALIRAS . U PATHE SR A A RS 0 YRR N — X R R I, % R BT DA JFCIR S 4k 2 51T,
Wb yield FihX HES — AT . IRE T2 )G yield Z5 0BT ATRTH B 73k i
fifH__anext_ () MZERA None, FWHE, WRMHasend () WEEFRZ LA T ENE.

e A R, yield Fik X AV HBIE c oy S5MMEMALE . (HA2, WER—A 520 e e g &
g (T EGR B B s/ B ) 2 mi AR, W try 58 yield ik 0T (e T 8ok
W finally FAPATRIE. FEHRERT, NHBET% 5254 NS A E PR s 55 R EE A oKk (o i H 520
HiaR- LR N aclose () FEHEITHTR B PEXT S, MM AVHETHER finally T AAT.

BT REAL PR A &AL, TR L E LA A BRE, EER R A B EE-E S BT BB
Haclose () FHIMATIHEE. X 424 Bl d 8 sys.set_asyncgen_hooks () RHEM. M EHIR

BT, Sl R - AR RO F T 2545 25 ATETE S 2RI T . 7 9K For a reference example of a #&
2 BN S RIS B Lib/asyncio/base_events.py 1P asyncio. Loop.shutdown_asyncgens.

vield from <expr> KK UIRAE AL ik ek Kb (] 25 | S IBTA R -
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SEEPBR-ERBHE
RATF/NIA T P A R B AR IR BT T il A il e A A T

coroutine agen.__anext_ ()
R — A ERRRT R, EAEBATI &I IR AT 1% 5720 A2 s 5l B RIAAT Y yield 23k 3007 B K
BPAT. BN RLERASRECEE anext () JPEWEHATHS, MATHY yield F 5Tk [
(] S5 R AT S B R U N None,, BFEBATIPRFARZE AT E N —4> yield F£ihs. % yield FikX 1)
expression_list W{HSRTEMIIMMENT A StopTteration R IMH. AL WA
f%?*’l‘ﬁ?ﬁi&ﬁ, WRZ W SEREXG0R 5| & StopAsyncIteration i, fmiZzmn i iEe
To o
WA it asyne for JEFRRR=CHTR A .

coroutine agen.asend (value)
IR ADNAERENR, EARIB TN 2RI % 7P A A AT SAERN send () Jrik—F, Ok
o YRR —MEG TP R, H value S N 2T yield FkAWEE R, asend () Tk
JI 3% [ ) T 25 R X G Al ] AR s 7 AR R ML, FMECA TS | K1 StopTteration, BUE AR
L A T A — MER 1 W5 & stopAsyncTteration. Mifflasend () HEEN LM
arit, BEWIA None VTS AL, PRI IS A AT ARIS(ELRY yield ik,

coroutine agen.athrow (value)

coroutine agen.athrow(gpeLvaMeLnua%m%]])
W=D ERE S, BRI RS AN FN AU E S| K type RN R, HREHZAE WA & AT
PR —MA, HAENFTGI AR stopTteration S, MR A MAEA £ T —MEHHEH,
WS AT SRR G| K stopAsyncIteration b, WURA MG REDCA MRE AR FH, 23]
KT H—A5H, W TSGR GOBATIZ 5 2R 4 T SE R R 3

coroutine agen.aclose ()
R —ATTEERERT R, B AEIBAT I ) S 20 A it R BCR = L B A — > GeneratorExit. 4
Rz S R A RAGE IR . R EG| K GeneratorExit (H T AR HRIZ 7 H) Wk [0 (1) 7] 45
FERTZRAPF5| K stopTteration 5. a2 ] 720 AR s i ak (8] ) A% An] oAt T 45 R0t 0851 &
StopAsyncIteration 5. WRFEA ML E T —AME, ZTHEHFNSL 454 RuntimeError,
SRS 20 s T | AT HAL S5, BB T SRR R . R P A C 2 h T 57
WEIEFEREWEZHaclose () FFRE— AN SMATT R AT &R

6.3 &%

R AEE 5 H iR RIS E B BRI
primary = atom | attributeref | subscription | slicing | call

6.3.1 EH51H
JEAET T i A — ) s — 4 B S

attributeref = primary "." identifier

B B AR — A SCRR IR T BB R 52, ZHOTRE SR BIEG I . BE %N R S Bk Ak
PAREARIRAT A AR JE . XA A el . getattr () JPIRREE S ARXAEIEA AT

70 Chapter 6. FTixx



The Python Language Reference, %% 3.8.20

M, W5 % AttributeError F&. HIMAYTE, AR B FBUAMEAARIALRT SR E . X — &
PEG I 2 YOR{ET RE AL AN R AR 52

6.3.2 #HER
HORAERF S (PR JudlEBIR) s () g rptdd— o

subscription = primary "[" expression_list "]"

BB R0 A SRAR R — A SRR OB AR R X (BN B R e ) o T E SO xR A E
M__getitem () Jr{EARSCRFHIUERAE.
XFFNEXTR, APPSR SR R A

RSB, FR I FALITORAE N — VAR AR G2, IR S AEWRI v ide i 12 S Tt
WY, (FRAFNFN—ATed, BRI A1)

WRERCA S, FRASNFDIORIE N — R (PRI

IEAE MG BEA e 5 P B AR SRR IR IR B 200G (B2, WEFIUITRIE__getitem () Jrik
HER AR R T RIS S BRI AR S OXFE x (1] 2P x PRYERIG—I0). SERELTTN—4/)
FTRA PR A TR R, SR S AR S R (ONEIFAGEL) ot X bR S FID) A (9 SCRRF
TETXRI__getitem () 5k, HEBMITIEN TRGE LA

FAPHRYIR AT FAFA G B B 2R3 0 2 00— P AT A7

6.3.3 ¥k

DR RAE IR (PR JUENER) R AE B Nt YR AT AR DA IR K e 1
BRI HAR. YIR IATEIT:

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BEAR P IE AR AFAE— B AT AAREH SRR AR AU 7 512, R ATl B A
W PABATA Y o O TN RIRREINAE A, Tl E SCR U DU B ST T AR AT A DD R R T BRI
P SC (D) R 9 FeAR A& IEFR IVt )E T e i) .

IR B8 SCANTR Bk e T B 2 — AN AR TN TE U0 4 81 SRR A 3 1 B EAT R ST (45 Al I A
M_getitem () J7iK) « MR IIRQEEDL—DES, MRS — M5 Y))7 Wi T d;
G, SRR AU R RS PRI — R, WIS 2 k0. — MIED) A 15
B MRS (SR LA RS A7), XA start, stop Ml step R HIH A
Preg iRt BRI RAE, A2k ] None Bt

expression
expression

expression
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6.3.4 AH
JIr VR A B T RE A ZS 1 — A8 22 SR PAT—ASRTTRIRS G (Bl function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AT AE AL AN S B T SRS NI S AN B W S

PR BLA R A — AR X S (P SRRk, WEREL, WEISEE, 05, REpn
VEPABATAT A call () HERXTZRERIFRANS) . I S8EGE 2R sigekE. 2
5] % 2 L —Y T fRIE A parameter 5\ /)

WRIFAE R TSR, BN STl AT RER IO I E SR HoE, NS RIE 2 ()
PR WA N MEES, WARFENTAR N 26, K5, TN REFS, SRR R E
FOOP R 25 (AERARIRAF 5 55— IE SR MR G 25— 2S00, RIS ) o« AR C R 7,
M&51% TypeError . MM, FFSEEMASAATIE (BIRAAHN None MAIHFEZAL) . 4T
AZROEBISE RN, ORI TR 25 AR R ol U SCROA I BOAERIE . (R — B OB RO
SABOTE; Ht, 420X X AR RO AEBNERT, 52 BUTA R E MY 20 S B AR T8
Pt SXF S DLE R Y 28 . ) MR — A RIS A T E MO, W&51K TypeError Ji,
MM, SEFEE ARSI R LR S H %

CPython implementation detail: 52850 A GEFL (L0 B BB A L FRH N B KA, BIEEE 1 17E SR A Y 3%
AT “ara”, BIRREA R B FIE XS4, 7E CPython H1, DA C 45 -] PyArg_ParseTuple ()
RFRAT S0 RS PUE R T X A 0L

WRGFAEKIEASUE NS AESH, F25| K TypeError 7 H, RAFA PN IEXSHMLEN T
*identifier AJ¥k; fEMIEOLT, RIEASHFEZ - MEE TZRMUESHEICH (MREHEZ R
(i ESHONA— 2504 .

WIRALA KB FESHEA 52 IERX S AR, ’e5k TypeError 34, BRIEA —NEXSHMH
T **identifier ¥, KIEXSECRHERZ —MIS T 2R XBTSEN T ((H EFENETTSH
(HAE RS4RI ME) , ARBER 24 KBTS H0A—A4 (i) ZSF,

W REH A I T *expression M)k, expression WMARAE R —Niterable, 3 H 1% ERIT S TT
EOWMERBIMIMIESE. T £(x1, x2, *y, =3, x4) {H, WE yRMEN—DFH I, ..., yM,
MEREN T — A M+4 MBS 1, x2, y1, ..., yM, x3, x4 [THH -

EFEM — A G R B IK *expression AETREH T XM R FESH 2 5, (HESTELHTSE (VA
FATA] **expression B4 - WWRC) ZATHAbEE . (R

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

(R ItakRED)
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(£ 50

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

FE [ — AR H [ 87 S 40 *expression ARAIFAE L, NILSE PR EXFERYIRIE A & 4

IR BL T **expression A3k, expression WMIURIEN — A mapping, HNESGHIERH
SN KRBTSR R — D R EAAE (A RTS8, 8Ok A S — M), W51 % TypeError
j?‘f%’o

()i *identifier B **identifier AAMIEXSHAREYINE AL ESHE MO F SRR

TE 3.5 MUHE o pRECE AT RS ~ A x> Prfl, (B SEOTREIRAE BRIt (%) 2 )5, 1 K8
FHHTREIRAE TR (%) Z 5. B PEP 448 % i wl 4218

BRARS A T R, WA AR SAREME, REERATEE None . 3R IR 57 AR T R R X SR 36
A,

AT Ry

e SCehBe BRI lhAT, IF I AR AS R . ARSI o — R R B S 408
%ﬂﬁﬁj?ﬁ}%&; FHERER S 0L 3 408 S —45 0 SR IAT ret urn BN, o IHCHE @ s 50 H R ]

M YRR s LRSS RO T RESS A XN B BB ¥ 104482 I built-in-funcs.
RXG: R ZA— B L

el Iy 1 iﬁ;*ﬁﬁ?ﬁ@ﬂ%? HE SCREL, [ HAE A SEGI RS RN S B R L —0: ZSLBIR N
F—NSE

RGeBl: ZRUAE A __call () Irk; AERBCRFENTIM 2.

6.4 await FKiisxX

i coroutine I TUAZEFF— A awaitable %15 . R ReAE coroutine function PYERE

await_expr = "await" primary

3.5 FiE.
6.5 FiEHH
REIESTRF S BAE e M —TE BT IR (B0 R B S D —TTB SR . AT

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

I, RN 2 TS SRR B R AR SR [ 26K A (R & WL A sk
IR ) : —1%%2 G -1,
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s FAT S A SRR N pow O BEULAAMIFIRTE S SRR e SR T A SR e W
RIFTTIz 5. BESHS SRR, SRR 2R,
FREOLS, T2
[m]

X int KRB, S8R RA SEAEBARIM IR, BRAESE A2 BN 8
Bl float ZERUIFH i float RAUAYLER . BN, 10%*2 3% 100, 1 10**-2 3% 01.

0.
Xt 0.0 T AEERZHK S ZeroDivisionError. X AT A EUCR K F KR M complex 4§
fH. (FEFIIRA T 5] % valueError., )

6.6 —TTEARF{ZH

A AL S BA A e sk

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

—JCIBRATF - (1) P EHB(ESE A

—JCIBRAF + (F) 2748 5 HAE S EHHE R E .

—TCIBFAF ~ (BUR) SR RX IS HAAIIUL . x AT E SR — (x+1) o B HAEH TR
A =FEL T, WMRSHRBURIER, K5|K TypeError F4.,

6.7 —TEREHE

TOUHARBEATE SIS RIS EAT IR TR E AR RAL BRI EATASNA
AWAESS, —MMENTREBLZEAT, 75— MEHN T IAALz A

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

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

IBRAF * () K th RSB R . WASREE LAEC T, S — SR AU BN 7 — S8
WRFI e AERT—FEOLT . AT PO A R BN IS MR . AES— RIS OL S, FFATIP A AL ;
HA AT RO S A

BRAF e (at) B H b2 N TRk . 5 N E Python RIUSCILIHIZ FEAF .
3.5 B HE.

BRAF /B M/ CREBR) Rk LSRR . B SR ORISR BB B S — 4>
float fEL, REMAHREFRAVET RIS RELG BIRIOSE AW ] oo s AT ARBIAI SR . BRAEHIZH

5| % ZeroDivisionError B,

BEAF 5 (B K5t 5B — D SEGR LB A SR I N ECE SR et R 2R3 3800
T K zeroDivisionError FH . SEATAURIF AL, B0 3.14%0.7 T 0.34 (Fh 3.14 % T
4*%0.7 + 0.34), BB AFHSERIEFERSH N ERESR 2 (82 AF); SRNLIHE—E/ N5
TANERAERUR L

VESK abs (x%y) < abs(y) fE8izE s B, (HXFEPRAR0N S, mT & AR EE, HAAERE LRy I, B, BT
& LY Python {7 5580k —A~ IEEE 754 SURSEESUME, H T -1e-100 % 1e100 HA 5 1e100 MHEIMIERY:, HHEZERIE -1e-100
+ 1100, XTERH EIEF4%T 12100, ¥ math. fmod () & [E LRI L A4 F5H—ASEMHEIRIE A, FIEX AL
IRIA] ~1e-100. fAfAh = 0 B T BRI B
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BRGSO EAEBER B A FER: x == (x//y)*y + (x%y) . MAMEEER SHH e 3@ N &
¥ divmod () EEBHEST: divmod (x, v) == (x//y, X53Y) o

B T ECFHATEGE S, R ¢ TR R ER A T HATIH R A AU (UFRId(E) . AT ER
& AALAERHE AR 2 I Python 2% 1 old-string-formatting —7,

%Bﬁg%ﬁﬁ, WOZEAFF divmod () BRECARWE X TEE. EALERLAMER abs () BRECH H %K
TF AL

AT + (addition) Kk SR . PIANSEEE LAHEO N ECT , SCEE MRS FPo1 . e Fifs
DT, AR BEO A F JEBR SR . FEJG— RS OLR, RFIAT PSR AT .

SESTRE - OR) FH I FEB02 . THAHCT S HOR e MO AR 28
6.8 BiLEH
B ALESEI0 SR TR AE S

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

REEFAFEZ MBS NS S RARB AR E S EOEE R AL
F ¥ n (GE NP pow (2, n) BFR. 2288 n AigliE SONFRVA pow (2, n) .

6.9 —iiEE

=LA AA A AR

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

BEAF & MPADSEATESLL AND (5) 125, WANSEULBUN R,
BEAF ~ XA SEEA TR XOR (el 25, WASEL AU EEL
BT | MW SEEATHAL OR (80 185, WMASEUAUEERL

6.10 LLBIEH

5 CAfA, Python H LA LELZH ISR, RTALMEA . BASILER . 545 C ARZ AT
a < b < cEFERFRIB AL G AR AR

comparison = or_expr (comp_operator or_expr)*
COHIp operator = "<" ‘ ll>" | n__mn | ">:" I "<:" | AL sy | |
| "is" ["not"] ‘ ["not"] "in"

2R x WS AEREGE T y BRI, W T8 AR x//y ATRES L (x-x%y) //y Ko TEXFMELL T, Python £33 ] fF—4~45
B PAMEES divmod (x,y) [0] * v + x % y REHE x.
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HeB i SRy AT /R True B False.,

HEGZH AT PMERAIE, Bl x < v <= 2T x <y and y <= z, Ty RPORE—K (ELERFR
BTN x <y (N 2 FEARSPORIE) .

IERX PP W a, b, o, ..., v, 2 AFEBM opl, op2, ..., opN N HWKIBHESF, Wa opl b op2 c ...
y opN z 5T a opl b and b op2 ¢ and ... y opN z, ANESHETHENELXRE HPCRE
grj—»\o

HHERE a opl b op2 c AEMETE a il c Z[BIPAEMELE, HIL, x < v > z XENBEREEH
VR (BRI KIER) .

6.10.1 {HLE3

BREAF <, >, ==, >= <=l |= FFHEPIDRIRIE. PIDRGAREZER MR AL,

AR G R —mO U REA RV EE (EARBARS) . X GETE Python Hr2— 4R 1Y
MG B, XSMEHBEA— DT A mH, MSMEHRERAA R E ) =, flanh 4
%ﬁ%%g%ﬁ% HBGEEATSEI T —REE R RS . A ATTAT AT I i e S B 5% HE 4 ) e
EX T .

M T KA object 1Y (EHEEIAEE) TR, B object QR TBOIAMLLEAT N . FAUATPA
WS FF A E I 1 () REXHCHHEATN, HIES WA ATH.

AN —EE LR (== A1 =) BETRZERRS . WL, BAMRER RS 526 — 8ok bR g5 R A4
HARRFR S B S0 — B0 LR 45 AN . BUE XA EBRIAT T A I sh L@ 7 B T W R %2 B I
(Bl x is y HIEWKE x == y).

UUFHEL (<, >, <= Fl >=) BOIABA AL RA R A5 % TypeError. HUEXMEIAT MY IR 2 5t
B — e U SABAA I 5 £

F A — B AT R, BARFEAR IR SIS G R 2RSS, X 0] REANIE & H S0 S 7R A A HE X
HAHETEN BRI, XFERRATFEEH B O RAT R, s t, 142 NERBHZE XA .
PARFNRAIAR T i E N E R TN
o NEFUEZEA (typesnumeric) DA M FrifE FEZET fractions.Fraction #l decimal .Decimal AJHEfT
KRN R B IR, BIAMRHEEEON SRR )T . FERBUM S IBR BRI AN, B #Ee
(k) MNIERE TR EASHRER K.

JEHFE float ('NaN') il decimal.Decimal ('NaN') B T4 {475 IE5cEAHEF
BELRBMBAE A — B EAR IFFEAF T H A B B OPRUL, W x = float ('NaN')
M3 < x,x < 3fx == xPWHRE, Mx = < WNEHE. W72 EEE 754 FriER .

« None fl Not Implemented #fE FHIXI R . PEP 8 @l HBIXI G I 4 B2l is 3 is not
AN R 4 Fa AT AR T o

o L FS (bytes B bytearray WSEH) AU TR N IRAN IS AUAT LU . EATOEH HOUR AL
T ST AT R

. ?fif% (str MSEH)) B HFAFY Unicode A ALECTE (WE KL ord () MSAY) $& 7 I ¥ IE4T HE
B

FAF R LIRS PSS RE B LA

3 Unicode #RUERIHH X 2> 415 (FI40 U+0041) F1 3 2 F 45 (BIUN” KEH T 748 A, HSR Unicode i)k SR S 74548 L — A4~
TR, (EA A — e G 25 vl i F B 2 S LR P Bk 2R . BN, R4 WA ISR SR T 248 C” nl LA
U+00C7 37 _H A BAAS TR F AR 2R, AT RAH—> U+0043 55 /g Kb F 45 CREH T F4: C) i E—> U+0327 i3 (i b/ 284
FH AT HRWPHRER.

XFFFE, HRGEEAF &4 Unicode TR AT HAR . X TTRES B IR A EE. B, "\u00C7" == "\u0043\u0327" 3}
False, BIAWNFAREREN—IMMEFR WA NN KER T 54 C,
BGTFAFON (B AR UL R ) X AFep i 7 b, M #H unicodedata.normalize ().

76 Chapter 6. FTixx


https://www.python.org/dev/peps/pep-0008

The Python Language Reference, %% 3.8.20

* J¥5l (tuple, list 8{ range fSLBl) KA BEATIRM NIRRT LR, range i A — MR HRA SCRAHRF
B PAEXRIESSEI — ik RS R AR A SE, B EP LR 51 K TypeError,

JPH AR 3% 5 SR XA BOC R UEATIZ A H . B ARl BUE [ — W R G H A B2 . Xl
FENTREBE R — X RAAH SRR I DASE Tz A TR I BREF E N T AN 2R

PN B2 T ) ) 7 ML P LR A

- WD ZIELS AL, EATAAUNARZER . MR, H HAEXTH N e KR AR SSE (B4,
[1,2] == (1,2) MNBME, FRHEEARH).

- WNF LR F RN 204, HEFSHE - MNAHETEMHEEFHE (Fl 11,2, x] <= [1,
2,y] WMHEYS xﬁ<)= vy M) o WX ICE ARG, REMZTEHFER (Fla [(1,2] <
[1,2,3] NEfH).

o PIDNBRYS (dict AYSER)) & 2AHAE, 0 HOCY ENTEAMIER (58 18) Xt BAMER— Uit R
HiRLRE H B -

WIF B (<, >, <= fll >=) ¥5| K TypeError.
« &6 (set B frozenset WYSLHI) AIHEATIETY N ARFIEE JEBUA HLEL o

AT BB E N FHEMEERN . XX ARG EXEEHT (Bl (1,2 {2, 3} A
SEEAME, BIARNIE T4, AR NMILAYHEAE . FIN L, SEAARE B AT 58 4 HE e 1Y eR 5k
HIZE (BIINAR LA — N EG P FAE N min (), max () Fl sorted () WA 4K E LR ) .

AT HRRHIHLE HoTR I B R
o REBFHAMNERBA LIILEITE, HILENTSMREIAN BTN
TEATRERIEOL S, 1P S i LA T Ay o 1 224 3 — 26— P
o MHEE HUREV %2 H BRI o 3 m)Ti i, AR ARG LRI B 120R 45
x is yEWREx ==y
o W AZA@ R PRI BeAgihit, FoRIKRV %A H F Y 4 2R
x == yMy == x
x =y My !=x
x < yMy > x
x <= yMy >= x
o WRNiZR LB . T4 (R%R) §7BnR T —&:
x>y andy > zBKEx > z
x <y and y <= z BHEF x < z
A B S VAT TN [0SO e iy | B3 WVA 2 Y I B U S
x == yfllnot x !=vy
x < yAMlnot x >= y WF5EaH)
x > yMfnot x <=y GfTEEHHF)

%EWﬁ*ﬁiﬁiﬁiﬁﬁﬂ?%éﬁFﬁ?%gIﬁ% (BpFg AR G e et ) o 53153 total_ordering ()
B fins o

« hash () WERVIZGREME 2. MHFERXTRYZEERAMFERGAE, SEERCh ARG
Python F- A5 il 2RI LE—HMEAN . SChr b, ARBCPERE — A E X LA 15
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6.10.2 R REEMEE

BHEAFin Mnot in AF AN, WHE x 2 s RN x in s R{EN True, WA False, x not
in siBMF x in s BURJGMME. W WEFFIRIEGRBID K FHESZ R GER, XFFHokyl in K
HEBHARENE. X1 list, tuple, set, frozenset, dict 5% collections.deque X FEHI A #R AL, FiANX x in v &
T any(x is e or x == e for e in y).

ST AR R, M HACY x 2 y TR x in y R True. —PNEMKILE v. £ind (x)
= 1. DFRER BRI M FERFR R TH, B " in "abe" Kfi&M| True.,

MPEXT __contains__ () JFEEMAFHE XKL, MR y.  contains_ (x) RFEEM x in y
&M True, HMLRE False.

MTFREL __contains () fHEXT __iter_ () MM HE ISRV, WRAEN v HEATEARE T
fH z ffifEREX x is z or x == z HE, M x in vk True. WRFEERME TR T 55, WEEF
Tin 5l THRHE.

ek IBR BRI R —AEE LT __getitem (), WY HACSTEEIR MK RES i il
B x is y[i] or x == y[i] JFHIEAHE/PHRTISF % IndexError I x in y i True. (0
REIR TAEMHAL RS, WERT in 518 THRE).

Aot in YOE SCHRA S in MR AEHEE.

6.10.3 #RIRSLLE

BEFis Mis not ATFKIMI GRS S HACY x fl y 2R %h x is v HE. —DRZRRHE
S 1d () REOREIE. x is not y &AM AYE M.

6.11 {HREHE

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

FEPATH/RZBEMB LT, 02280 TR fliEan, DU ESENT M BRIE: False, None, fif
BRI TFE, RS FHRMESS (BIETFAEH. odl. F15E. 7, 25 55848E4E6). Ira HAmE
RN B . AP EE OSEE AL bool () ik il HaB A E .

BEfFnot FERESECHIRMER =4 True, HW=4 False,

Fibs\ x and y IR X SRAE: QSR x ABRIVER AR 75N y SRAE IR [0 g SR .

Fik x or yv AN x SRAE; A0SR x HEER HZAE ;s 750X y SRAE I & [n] Hgh R .

W and flor FRAFR I HAR B PERIZE TN False fil True, @R YR AR EIEL. AT
FrefUER, Planfk s h— Y H DS OR A BOAMER FAF S, £iEK s or "foo' K
PR E. BT ot WMIAE—NEHE, AEHEHSECHMFREIEE 2R B RME (B, not
"foo' 45K False TMidE "' .)

4 AR BBIRIE . ARSI R DA SAAR S S, R RES TR B R M £ s B S IUE DR IER TR,
BN K BB T7 VR B2 (B LA 2 At . SRS B AR A KBRS
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6.12 TR{ERERX

assignment_expression = [identifier ":="] expression

IR Aot (AN LB “ o4 RS 3 MR HIAR) W expression i identifier,
[Alit iRk [El expression HH

— AN UL A AL P DTS A I DUk e o e

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

B R AEAL I B SO LAY IR

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

3.8 Bl HfE: WS PEP 572 T A KIK(EFR B .

6.13 FHRERX

conditional_expression = or_test ["if" or_test "else" expression]
expression = conditional_expression | lambda_expr
expression_nocond = or_test | lambda_expr nocond

AR CERFRY “=JtisBAF") 1ERTA Python iz 5 i S R (R L 5E4L -

Kk x if C else y WIRMAL C MR x K. AR CHE, x KPOREI R BT y 3k
{EFFR AR

THZ Y PEP 308 T ff A K AMFFRA TR

6.14 lambda FRiEx

lambda_expr
lambda_expr_nocond

lambda 535, (A IFR A lambda #951) 4 F 61 22 44 K%L . 25353 lambda parameters: expression
D7 AN RBONT SR . AR AR S BT RS T DA =0 SR eR L

"lambda" [parameter_list] ":" expression
"lambda" [parameter_list] ":" expression_nocond

def <lambda> (parameters) :
return expression

WS ST T A RSBV R iR lambda k002 1 & BON BB B S TR A SR E .
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6.15 RiEX TR

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

B TR R — B, A B NE SRR AN e ST R SR
kAR . RIKARE N B ORE.

— RS+ FoR Tk RIFE . HIRVEB U — A iterable.. AT ERT SRR AR BRI T, I et
SRR A E PR, SIERSEEGZ

3.5 B fE: Fah AR PR AER SR, RIh PEP 448 §21

AR RMIZ S QAR G (S0FK S£0) 7520 AEFTA HAR DU N AR nl eIt B0A AR 5 /Y Bl 3%
AL OE I, R EREA . (Reg— o, M- ANENZERETES: O.)

6.16 RIENHFF

Python 2 )\ 72 247 B WU % 2k 2R MR HEBTEXRAL BRI, A& Se T ZEMPOR(E.
FELAT AT, R R R AR e BRk (E

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expr4)
{exprl: expr2, expr3: expréd}

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

6.17 EREFMTH

RS Python ISR LSEWUF BEAT T 845, MERIESEHR (Badhe) Blimitsed (miedhe). M
[ BRLTCAR S FAT B MR e . RdRmnk sl , SRS —ouisf. ME oKz
BRI (BT RERRNEEAIH).

TR A RN R S A AR R AL e, A Ik aE 5 A TR R e A R R
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EERF ik
= SN
lambda lambda FiAR;
if--else ZApeakat
or /K% E OR
and /82455 AND
not x /R #Z 4 4E NOT
in, not in, is,is not,<,<=,>,>= I= == Fecim B, ALHE B A I AR T A6 T
| $i2{i7 8¢ OR
" #7555 XOR
& i 5 AND
<<, >> b2
+ - T3
“Q,/,//,% e, FiFETR, W, BB, B
+x, —X, ~X 1E, 1, $#&{y3dE NOT
* % ;&7‘5()
await x await 2SI
x[index], x[index:index], x(arguments...), x. | fil, ¥, #H, BEHSIH
attribute
(expressions...), NS ERR, FERER, F
[expressions...], {key: value...}, | B/, £5ENR
{expressions...}
Zix

3 s B TR T & T S R RE e -
O FHBTAF ** b SRR TAERAT I AR SR — T FAF, Bt 2xx-1 K 0.5,
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CHAPTER 7/

EERIEA

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt = expression_stmt

7.1 RiENES)

assert_stmt
assignment_stmt
augmented_assignment_stmt
annotated_assignment_stmt
pass_stmt

del_stmt

return_stmt

yield stmt

raise_stmt

break_stmt

continue_stmt

import_stmt

future_stmt

global_stmt

nonlocal_stmt

] BATE ) (R A

FRAEHTITAMEAE (KEZRELERST), 8 GEFHIL) i GIRe AR B
AR %G AR Python i FRIIR MM{EY None). FIRCTEA) R HAL i 75 20t 2 seifr HoA 5 E Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, BB NER repr O BRBIHHN — TR, RGRTFAF R
PARAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR AR AR AR ) - )

7.2 IEED

BT AT TR0 () SR RIRFEE, PARIBEURIMEST AR R 18 51

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

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

| subscription

| slicing

| mxm target

(HSFR R —35 T BAe 3| A, 3IH 20 7 ATAE . )

IRAELTR ) SO R RE I RIA S R BATOR . (VERIX AT R B — Rk B2 g S5 SR, S5 —
AT AR GRS RN B BRI S H AR5

BEEMREH AR (5158) AORSCBITHE L. M EAR N — DR R (BTN, i) ) B4
G, R AR G B A AT ELH ko HA R, AR AR A A W] e 52 U RT B | J 5 . A5z m]
FHE AT | S b St T X R B8 Uy (B4 R R824l — 7).

MFGRIRAER AR ST A& T RE S 807 365 N, R DU 7 G e .
o WERBEFYERNERATIZS . "JAEE T RIES A E—B iR, WRETRRELS % E xR,
o TN AZXS AR A 5 B ARSFAH IR TR 5, X BEIURE 4 A 2 A5 1 5L 0 R 4 %o
INAIEIS R
- MEREASIRGAE A RESHRW AR, Xy SME” Bis: WRZ g2 S H R
B I — R ) TR TR AR 5 o T 2 RS S T V) S0 4 A A 45 P I e TR 4 o 2
HbrZ Birg AR %A SR R i IR BB ELSS 2 B AR Z R AR . AR5 AR
RTINS FRFBIRE LA IR H bR (ZFIFR AT ZS)
- EN: AZXS AN A S H ARG A R RO AT A S, X SO e B A IR R
ZERT I H A
XFRIRAE L B H AR RV DA R 7 B I E L
o WERHEARIARRAF (255
- WHZAFRR BT YRS g lobal Binonlocal {EA)H: %A FRIFSEE B 24 i S5y
PRSI
- BN AZARRE MG E B A R 24 S RIE H nonlocal FREfiE ANZ i d 25 XA .
UNARAZ A4 R 40 WS B EH 00 o X ) BB B0 BT 40 %24 R i 5 | T S 22
1 OZAT ARG AR HATI R (WRAEAE ) .
o WAGZAT GRS S P EBRA X DPORE . ER% AR PR E R4 &
W5 % TypeError. AR PER I AT SIRE L TR IR IR T IR TIRE, W4
Gk 5 GEH BN AttributeError HIFARIRHIEK).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
BT S B R AR E R H AR

class Cls:
X =3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

BEHAA—E M Td g, BN property () BIEIFFALEYE.

o WEREARA— IR0 SR T R ARIB S SOR . B U PE—RFAIRg (BlnsR) 5

— WXL (BIAT) . HROR, ZhRERIE A S PORE.

R BCA— AN A P AN G (BINsR) , RO 7= A — 4. anECh SUE, R LA
GERAELIUN — A/ NTF PR B ARURE, A RHEBORER SR B B E R 55 1.
RRGIBIEERE, fF251% IndexError (AHHMEBUT S GE I SR A MBI -

WIR R A —BgExT g (BT 8) , ShEURATEAT SR i R AU A IR A, SRS 2
O —AF IO 2 B 52 B SEMERS o X T DA e— BT SRR I PR AR [ B, T DA
SEARA B (AR EA M EER EAAETE) -

XFHPE TS, SWB__setitem () FIEHMEHE LK SEL.

o WEREVA— MR SR EERE R SORE. R E— DRSS (BImsR). %

WRRAEX G2 B 22— IR A P A B 3ok, NS ERGR AR BT FF BOR(E; BOA
(EHA AN ZBFFIRE . BRI FER 2 A AR — RO e, W EPaRE. K
BASYHE ENT NP ERIFXE . ), KRR IR AR E 7P I TR i 0
PIR B BT RE S UE PSR BEAR TR, X A HARFP S AR vRR I D0 T ol Ae H AR S I

CPython implementation detail: 724 H]SCHH, H AR RIARCY VRS Rk AR, T AESTER
B A U B R A, S EOR KPR B A5

BARIRMENE LEWE LT R SATANESE “FK” #1711 (Blina, b

= b, a [ZHRMAZLER
HAEMEA A R 2 I 2 N E RN B AT, AR NRE. B, URRPFEAT

fH),

I [o, 21:

x = [0, 1]

i=0

i, [i1 = 1, 2 # 1 1is updated, then x[i] is updated
print (x)

S

PEP 3132 - § JER [ ZEACH R IR X *target KRR

7.21 EEREED

MR TE AR AR BRI TE A R s BRI ) Ao — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — nyi—mn | n__m I Wk _n | "E=" | "/:u I "//:n | no—mn | Mk kM
| "y s—n | Nog=m | ne=m ‘ nA_mN | "|:"

(BZFR 2 35 T fla =S ke L. )

7.2. REES
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SR IRAELTR R %) AR AN RSN R (S8 IRETH AR AR, AIE A RE N ATIEORAFE) , XM
BB R ARE AT E M otz ®, HHEPRIRES R H iR, BRI SBERE—K.

BEIRIRAETE BN < += 1 APABKEy x = x + 1 FAERRUEIFARSE SR AROR » AE3S SRIBE Y HCA
x URPORE—K. TH, fEATRMREL T, Shrinzie e drn, Wt A ald P Hxigdf
FEHIRES BAR, T2 BB SURR 5

AT EEIRAE, SESRIRE A PR Z A0 ZFHR(E. B, ali] += £(x) Bk alil,
IRJERY £ (x) SRIEFFRATINA AT, RIGHEPRE R ati],

B A AN A T IR(E 4 TN Z A HARRY IS B0, 39 a8 m) B W (R 5 Ak 1y 255 St D R A ]
Kb, BT REAAE RERIET TR BIAME DL, HSRIRETE AT —otis SR S —oss A

T RIET IR AR, X H BRI X T 5 Ao 50 ) & b o B IRREE T

7.2.2 FHEREREIE D
b RBP4 R TR PR T R 5 5y — P

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression)]

HEEALE o) B ZRHET URVFERAS H AR,

X B4 FRAE IR F AR IR OL , AR A SR s, AR BRI AF A A FRIR I S B A
BUmtk __annotations__ 1, i@ —ANRARRAMRR (WOARA SPRSER) BT EIBOR EARER 7L, It
JE A ] HAE SRS TT 4G AT ISR S A B it & B sh B .

XFRFRR AR H AR oL, AR RAE SRR, AR S WORME, HASRIT

w&—&%%E@ﬁﬁﬁﬁWWﬁﬁ,Mﬁ%%ﬁﬁ%%ﬁ%%%%%oﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁiﬁ
FERAE

WEIRAFAEA T30, bRy R SAEXAR R B (WERIE ) PATEPRRRE . Wk ER R H bR
FHFANGAE, WAREESSXT HARKRIE, HRGAH__setitem () B__setattr () W,

UL

PEP 526 - s bl Wi 32008 TAsEAS B (W EFEIAE SRS HAR &) RAIEE, MAFE 2T
HRSkR TR

PEP 484 - JRMPLR 232 W T typing B DA R BFREFEALFRE ), v RS /A T2 A0 IDE
i A

1 3.8 R HC: BUAET A AR R RS LA AE A L AR Rk S WA B . 2 i, Rkl (Blank
IS S HCHHRIEX) SRR R,

7.3 assert &)

assert 1 AR TERE PP AP AR T = o feg (37 2K

assert_stmt = "assert" expression ["," expression]

A EE I assert expression T
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if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT

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

PAESEMIEA R E __debug_ fil AssertionError R HATE LN ELR . ESHLHp, NE
ApE_ debug_ TEIEHEUILT N True, FEWSRIUAIG False (R AFQATIEIN —0)o WIRAESIFE N7
RAUEAL, BRI AR A 208 assert 1A A AT AIACAD o 353 R E S D15 B A R Ik sy AR
i BB B — RN .

I{ES __debug_ RARIAI. XN EARAYESTERRERR RSN E -

7.4 pass iE)

pass_stmt = "pass"

pass e NEEAE - BERIITH, A2 KL Bl G S IHE ERE— SRR EIF AR AT
Ak RIS (5 A,

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del &4

del_stmt = "del" target_1list
MR 2 ), SWER € X AR KM AR R3], Rl —SR.,
H An 51 2 SR A 2 A5 i I A B B — A H A

FRREIIERRS AR el 4 R iy 44 25 () R RS R A PR 0, AR A 5 R %A o 15 A e A — RS
Bffjglobal A INEL. AREAFRARPGEE, 25K NameError.,

JERIES N SN AR 2 BB A A L SR 45 R — DU BEARSE M T IR — > T 26 2L
2R (HEMEX — S i R MR IGER) .

£ 3.2 MG FEZ BIRAT, R — AR E Db 5 dr Az B, MR A SRl 44 25 1)
e A
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7.6 return &4

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
RGO T HA AN, ERPORME, BNPA None AL,
return XEITYHIREORA , FHAZKAIIE (3 None) 1 MR I

Y return REGIAA H— A finally TRP cry AN, % finally THSEHIITA G HEIE
TFI% A%

NIRRT, return iBAFRRNERASC SE BT S3 StopIteration #51 % REME (WA
W) S84 VE— N SEH kM2 StopIteration il StopIteration.value @,

NP R kg, — W return HA)FRR TP A AR C 58 BT RHF:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬁ‘] return iﬁ@ﬁ%ﬁiﬁ%&@ﬁ*%%ﬁiﬁ%éﬁgﬁo

7.7 yield iE4)

yield_stmt := yield expression

vield WAITETE L _EAE R Tyield 35 X yield AT R WETE B 4209 yield ks At BTas i iy
. fim, DA yield 4]

yield <expr>
yield from <expr>

BEFTLAR yield Zeikaif 4

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

yield FERCMITE A UL RE L generator e BRI, - HLAUH T A s R K0y eR iR IR 7 R R0E Pl
JH yield gt J PABEAS-% 1 SCRIEAN 2 A= 7l s bR K0T 383 R 4T

A Kyield il LN TERMATIE SR yield 75 X —7.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
WRN RSB, raise KFFTIR AR TN — 0GR 5 . Q028 2 VR Y I 35 30 1) S+
#, FFL251% RuntimeError AR IR,

BWETE, raise 28FHE—NRIBACKENRENNS . BN BaseException BFRELLH]. R E
A, YR S AN SRS B IR IR T S

SR XA FE SO, EREHA .
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Y EFE KA 2 A S Q# AR SR RIKB| A5 __traceback_ JEME. JRWTVABIHE—
AFEE I with_traceback () R# A (G AR EIF—FHELH, IR R RBCHHS
) WEECH B, B

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

from AT HIE: WA R T4, WA I8 XU T — A 2L Bl AR Ak
e WL, RS __cause_ JRIERURBCE BTG KA. IR ZERBXR P AREE,
XA SERFBI L ELB A ) A L BN __cause_ JRPEBEREREIFTSI LRI RH . WIRBSI KK RH
R, WA S AR T B ok

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

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

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

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

RN FHAE AR finally clause: 5%, FRURHLE B IEER , 2 1l i 55 R
KIEEH R __context_ J@ME:

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

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

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

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

SR IEALE AR from TA)HHEE None A aCH i AT il:

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

AXRAEWE2ERETT —ER, AXEESENELfEry &4 —E&E.
TE 3.3 R ik None MZEAIFHETAE raise X from Y HIfY Y,
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3.3 FiMhEE: i __suppress_context_ JEMARIMHIFH_E T A ER.

7.9 break &%)

break_stmt = "break"

break FEIRIE LR ST for Biwhile MEIABHRER S, (HAS BT IEEH R s B2 E P
UM TR

ERALALMNINZIEER, WRMEIIA ATER) else T4, BaBbdix 4.
WR—A~for faEhibreak FTALS, RIEERIHEH] H b RFF H 2 A .

Ybreak ¥IEHIRAEH — WA finally TR try AN, % finally TAISEHPITR G HEIEE
IR A EL Y

7.10 continue iEfq)

continue_stmt = "continue"

continue fEFE ERSMBT for siwnile MEFRIHRERM MM, (BA S H BT ZIEER A RAY o8 Bl 38
X ERREERA TR SNZE TR — K

HYcontinue FHERAE M — A finally TAIK try RN, % finally FHSREHHITARHE
IETHIRTEERI T — 42K

711 import {EH)

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

module (identifier ".")* identifier

relative_module "."* module | "."+

HARY import i5A] (R4 from T4]) S0 WihaT:

L AR, RE LS INEIF IR .

2. R 44 25 B oA import 1EA) K AL E BT AR HIVE R IEE AN A4 FR .
MIEMES 2T (HESSR) WX A2 TR EEAS T4 20 BIRET, 0 [R] 1 28147 4 43 B T B
import 1] —Ff .
S BRIV E AN BB 5 N 2 20 — P A A, bR T T AR 2 e
AR, AR T ERI S ARG A B XS EHEEX S R, WIn]RE B o vk $k 3,
RFH BIEVIIRAE, AR A TR AR A 1) 2 T 4R R .

AN RE AR SR AR, AT DA AR =07 30— JE Ry 44 =S [a) sh e
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o MR EHT as i, B as FRATRS SABRIE .

o WERBATHEE HANSFR, HACT ARBHON iR w2, ARSI 24 BRoRe i 28 e 21 Jey it i 44 25 18 /B
HXH T ARG -

o WERBESP ARIBER T fm 2, DA S5 M d5 o 2 0 B ) 44 P B B Jey it 44 2 ) A
xR 2RI G . PG AR ] H 58 BE R E 44 oA 170 1A BE BT )

from TR L FEm % — 1t
L & From TR FEE RIS, QAT DA BHA 2 M E IR IR A
2. XF import FAHHEE IR FRIAT:
1. KA S ABHUR A %4 PR JE
2. IANH, HRFARF RN TES, R HRE A S ARG A %81
3. WPRARERENZJEM:, W5k ImportError,

4 BTG, KX ER G U R 2 2500, R as TRINGE RS E R4 PR, 750
B PR FR

il

import foo

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

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

HH FH R W H

WEAARPAFINREC R — BT (' * ), WIFERLER i E SR 4 A 44 FRER R4k £ mp o r £ 18R] BT AE I A B
e 2 b 45 251 o

— AR E S 8 AR AR Y i 4 S [ A I — 440 __all  HARRCREAER); WA E
S, BRAURANTAT SRR, KA IO AT E LG A AR fE__all PTG ARERS
BN A I BRAAAE. AR __all  BeAH0E L, WA PRI R GRS ERUR A iy 24 2 8] v 4% 3]
M AL RIS O ) AT FR. __all WU EASA APL BR) H AR BN T 1A
J&ET APT f—PRAr A5 (15 ANTEAREER AP -5 ARG D ) AR ) o

HEAFEX M FA - from module import * - {UFERIHZE B9l aifr. 2R sk Eoe P i HE
Y5 % SyntaxError,

WHE B R AN MERET , ARG E BRI AT AR 24— DRI ST S — M ), WTRATE
[l — e 2P HA T A, ML R UAFR. Wi from Z 548 e Wi el 40 b (8 F A s,
AT ATEANFE B DI A PRS0 T $8 AFE 4 i G2 R h 2 E 2 05 . — P al A s Rn 2 TS AM
PHTTER 4/, WA RSRR L — 2R =05 Fs Rwg, KIn2sE. Bk RARHT
from . import mod WAL E A pkg WM — MR, WIHEARREFA pkg.mod, QERARINAT from
. .subpkg2 import mod HffFAMY BN pkg.subpkgl MHREEFA pkg. subpkg2.mod. A FEHHIFA
FIFE LIRS AE L ta s 50—

importlib.import_module () BEHEH IR AEH AU E BT AR N RS .

gl & — HiTFH A import I M 4F & % module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11. import &/ 91




The Python Language Reference, %% 3.8.20

7.11.1 future &4
future 7% &) J&—FPEFXTGREAR IS 2, PRI R BN 24 (i FAE R E B AR FAS Python ZATHR H A BR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ 7ETE 5 G AT A FRA UL R Python RRARERE NEY) . EARFETHEA
RREHAE B PSR s HE 2 T A B o8 P R A o

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

feature n= identifier

future 1A M AESE IS S A7 B L. PTRA IAE future 154) 2 /AT H A
o B SCRYFAF AR (WERAFTE)
o TERE,
o 217, AR
o HAth future {E4].
ME— 75 2] future IEF AR A7 (S0, PEP 563),
future 15/8) BT )2 B 1) e T S48 415 4% o Python 3 FTiA 1. H W3 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #l

with_statement. BATASEHCHIIRIL, FEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1 I S PORBIFF MU AR Fr XA O 15 SCAA SO 5 8 i 1 A A [ R AR R S B 3B
AR B BT RE ST ABTIO AR A TEE (DTGB PR B ) FEIXAI R DL T 228 4 1T BE T BE LA A1) 75 0ok
FEMTRLDR . AR U E A BEHER Bz AT 7 A 1R o

XETALMGYE B BATAS , S iFas ZRE R 2 AR 0 3, AR FEA future THA) 605 R A REPE I 2
T B iy 5% o

EIAS TN S AL A import iEATHIF] s F7AE— N SCIRFEAN B PR IERER __future , BN
A7 future AR LA F BEFEA

FRRY A2 A7 st T future 1) T J3 FH RO 41
THTE R AN SR A AR AR 2 Ak

import _ future__ [as name]

XIFIE future 4] B H R — SRR Rk T L EGEVABR §1 135 18 import 154

TEERANTE R, %} Code compiled by calls to the PN & KA exec () Fil compile () BVE M Brdmig i1 ag an
RHIT—MLEA future iFA B M 2 GRS A future B5A] BT RIRAGTEEFNE SCo AT ] DA I
compile () WYFTEESEOM AT T - TS P12 R B0 SCRY DA T AR -

TEALH AR T AR future IR AP RAEMPRESR TG LS O SCE A AL AR —AMREgR 14 5 3 1)
T -1 IR, AT DAL TRRNAT, HZMAEE futre 155], ERAERL EALTEIRIATH
ARG R

B YL

PEP 236 - 2] __future__ 7% _ future_ HLAHIHRAIHEL .
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7.12 global j&4)

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

global WEAPEAEN TR LRI A B RWRE IS LIPS R R B s 42 R AL . ARyl
KA PTEEA I E] global KT, ik H A EAR R DA 10 42 JR AL R A i B 42 JRy AL

fEglobal WA A FRAFHLER] — IR NI% global IR Z B E A .

FEglobal AT HH A FRARERE SO SHL, WARELE for R RI AR, class . BRHUE
. import EAEAERREHE L.

CPython implementation detail: >4 i {1 S B A58 il TR P A B o BRI, (RSP A B2 24 7 AR A ol
PR SR AR A A S BT RE S ECA SR 20K, B A R P i 15 3

FEre BIE R B global RAENTERIITE S EAON S global /][l MAT A EAER . e 5IH,
HETERMELE N E exec () MEUFAFREAUSXT 2 E global IBAIH AN & -8-1% ek H0H H L85
e, A S X R AT A A A 252 3 A0 B ek B A Y global iEa)sg . X [AFEE T
eval () fll compile () K%K,

7.13 nonlocal &)

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

nonlocal WA AR Hh 2 BRI 1) 2 BIFE Sl 1R A 35 A I b 90 19 o 4 Jm 2R R DASMIR) S i XAy
REMRELEL, POASRERYERAT A Jet R Rl 4 25 i) o X AR AT SOV RS e i A QR EE T 40 5 Jerifo A P 4k A
ShHARS SR (BEER) Y A

Hoglobal iERIHFIIHINLFEAIE, nonlocal WHAIHFH A FRAIE R Z BIAFAE T E & VE TR APk 29
SE - (TEIXA R 2 R B8 B 98 8 AT TSR RERITC B S E ) -

nonlocal WEA)HE)H A FRASS 2 BIAFEAE TR VE F ek b i 48 e Al 22
S U
PEP 3104 - i [PIAMA(E RS0 P #FR A Knonlocal iBARHTEULRA
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EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

if, while Ml for IR AIREIE G LRI G . ©ry 108 —HIER) 8 58 S5 A0 BEAANE PR,
MM wi th {HA) SRVFE— MU BE B ST IR AL AR S5 AU . BREON R E IR TRIA LR TR A8 .

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
SR TR R AR B2 o ATk PA— M ME— AR IR R BT I U H A— A B S 450 TR di—
ATAERIR—4lER] . TR URAE TRk B 5 2 a5 H R AL — A7 — 45 B0 70520 B I 22 25 fRl BRI
A1), SEFE WA DUREH Z GGt — AT AT . R R —MIEm TR et Sk E = aihh); LA
TEARAGER, XEERN IR ERAFLE N e lse TRV LR T £ 14

’if testl: if test2: print (x) ‘

BRI LML TS gE LB SR, WIAELL TR, Frfi print () FHEEEAR
1, BEHAAT:

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

¥4 4k

Prine== )

compound_stmt = if_stmt

| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
s

suite n= tmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
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statement
stmt_list

TEW A M 2 DL NEWLINE 4556, 2 J5 T AEBRFf— DEDENT, A 5EyEE nl kG s 74 M2 h— A
VERTERITE LI KB FAE T  , BRSP4 L (‘B else’ [AEIFE Python fgil i kiR &R 1 £
EEXCIDA I i 3 22 )

N T PRI, DA AT IR RUR R4 TR B AT R A A

stmt_1list NEWLINE | compound_stmt
simple_stmt (";" simple_stmt)* [";"]

8.1 if &%)

1 BT A ST

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

B REXB S REERZRE—ANEE ES5 R TIREESBRERE L) 7R P
—PCBCH—ASs RIS HATIZ M (i B £ 3R H AR A L HATEORE) . WA Rk R,
anRelse FAAIMBAARSBINT .

8.2 while iE4)

while WA TAEFRIBARE A BRI OU T B HIIAT:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RAFEE MR IR FIKA, I H AR FURI T — R s RFRakE R (X AT RETE SR — e g
) WA else TAIAIAE WA TIF L AR

H TR break IERTEIATINF A ILIEER HAIAT else TAME. S—ATHEF R continue if
AIHEARAT IR B 1R A H A ) A 0 2R [ A 3k 2K

8.3 for &4

for WM TXIFH (Blnpsrds . Judeis)k) SOHA SO R PR TR TEN:

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

RIRAINELPOR(E UG BN E— RS RGN expression_list WEERAIH- -k
e, RISRAEACAR e L & — AT — IR TRl BRI SR ACAR R 0y — 2. & — I s
HENRELALIN (B WL IRAAIE o)) WK URIESS F ARSI, AR5 TR BT . AT TRHE R (X RAEF5
N BIEART % stopIteration FHIILZIALE), else FAN FAMUIRIAERF SAAT, I IETA
.
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BT REPH break IFRTEPITIHFZ LRI HA AT else TAIE. SB—DTRIEPRcont inue i
AERATIREBE L T ) A TR R AR AL N —IAREEIA T, SRR T — TN EE1E else THJIAT,

for EFR 2N H AR P A REIEATIRE - 201F 7 25 2 DA X e A8 R p A (L, LA AE for (BRI IRAEL:

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

H bR % P B A A DGR R B AR S, (HanR e s has, WEITIRAANSIERIRE. R NE
PR range () 2R Bl—ANAEACHI ST 5, & THH Pascal 11 for 1 := a to b do XMEE;
BN 1ist (range (3)) £iREFFE (0, 1, 2],

T 4P PITEIRPR P g E S A — MR i 8 GX R TR R A Tl g e s gl s k) . o —4

PRV R DN AR ER T — A, A UGAACAR S SETT R . 2T R ER B e 91 KRR &

2k, XEWEURER RN TSI 7240 (SZw) B—50, F—UUkadd (R HAR 5120

C OB G BT bRS ) o L, QNSRRI ATE 91 24 Y BT A — B, A BT AR ERY

%%¢?&ﬁﬁﬁoﬁ%ﬁﬁ%@%ﬁ$%ﬁ,ﬁ%%Wﬂ%ﬁ%%ﬁ%@?ﬂﬁ%@ﬁ%@@#ﬁ%ﬁ@
» Pt

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

8.4 tryiEn)

try WY A —ALTE AR R S A LS A/ B B AD:

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

except TARE —~PMHES M RFEAHRRY . Yooy TP KA, SRR 2P0
1o M try PP RESER, RN FFEACMAETFIEE. HRRSE KA except THHELRE S
SR AT T4 WRAFAEICRIKI except T4], B IRG—A; ERFILRATLMFE . XHara
Fik Y except 74, ZRINASPORIE, WERGTRNR SEAM T A" WZ AR ILRGZR . W
RARXGRFENRINEREE, 8 e 5 A% 55 7 R I T P R oA -

UNSRBEA except TG SHARVCAD, AL AAD AL AT Ak R ARS8 R 7 Ab s

URAEN except )3k PG ZRACRAAM G | 2 150, WFOR A BRI R SWIAH , I A 2 RS AN
MR R B R (B ERBA oy BRGNS ) .

Y E| A UCACHY) except TAJIY, A FAFPIRILLT % except THITE as KT ZIGHER AR, WARAFAE
BESCHE T, T HX except TRIMCRBINAT. A except FHIHRLAUA AT HATIIFA0MR . M EIA TR

' R SR A SRR, BAEE A final ly FHIEMSIE T H—NRE. HTENRESFERBREHEL.
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AREM, MR QP EA vy B2 FRSIT. OXERE DR T [ — A i SR A i g, 1
S AT N2 AL RS try TR, WISNZ AR SR DAL BRI )

B as FF HARRIE N — D5, ERE except THIZFHRIN IR . X 4T

except E as N:
foo

YIS N

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

X S TR LS — AN R 9 44 64 EAE except TAJZ GG IHE . 578 S BERERRZ ROV T [0 3]
BRI, EMSIRSHEAWIIEERG T, (R R AL R PR A BB 2 AR IR [

FE—A> except THAGINTL T, A RFBHEIEAERAFBAE sys BB, il sys.exc_info () RKijj
[, sys.exc_info () iRE—A3 Judl, mimid. BELOHIFBWXIRAEN (S WicELDZREH —
), ATHERF AR KA. ANEB R R EGR I sys . exc_info () WHAWE N (1]
HIHY) JEE.

WERAE IR B TP e ry TR 5 R w, I HBEAATreturn, continue break 4], WK
else THIIFIIT. else iFMHPHRHEASHZHIexcept TAJALEL,

WSRAEE finally, BRSE A M WBFF. cry TASEHIT, BT Mexcept fil else T4,
WERAEX S rh R AR AR R AL 78, R SWIERM R E . finally FAPRIBEIIT. RAFLERIER
FISFH, BSTE finally FHMKRBEHBENGI K. WER finally TH5IK T H 55, BRGNS
WA T EN LT3 R finally FAIT T return, break i cont inue i§h]), WHLRIFH 5
WM ER

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

fefinally TAJBITIIN], RPN BEIRIUR H {5 8 -

M return, break B continue iIEAIE— try..finally BRI t ry TIBEAR PR HATIY, finally 1
e TEEIT BT,

PRECH IR MR th RS AT ret urn IBAIBTOER) . T finally TAIERPEET, HILIE finally
TR AT return iEA) R BEE AT

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

B RSEEWE 25 BT ATE T+ — TR B, A XM raise LB ¥ G BT AEraise 1% ) — 485
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5 3.8 U E: 78 Python 3.8 21, continue IRFARVAEf inally TAJFPM, & KRS BAFAE

—A A

8.5 with i&4)

with A TR M B R SCEBRES (S Wowith 35 &) L F U852 32 —9) 8 N B A B i AT
X AR L ry..except...finally (M RIEATERRE AT BT .

with_stmt
with_item

WA —A “TH” Bwith B2 r:
L X ERSCRIAA (FE with_item oy pEika) SRIELAIRTG— A B R SCE HR .
WA LR ICE RIS __enter () DMESSZEAE
WAL P USRI exit_ () PABJSLEMA .
KT B SCEBISRI__enter () Jiiks
W wich iBA P —ANEER, KH__enter () WERFMERFIREZL E

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

wooA »N

TR with IFRSPRIEIR _enter () JIRIRIEINRAAGE D, W__exit () FFEZRIHM .
DI, AnSRAERS H AR R 8] A A A, 0 SR E TR A (R NP A A i B . 25 LI THT B9 585
6 4.

6. PATIEAIA.

7. KGR LR SCEBIRI__exit () Jrik. AARERARRIR L R SE0, WA (A E
WG BB NSRRI exic_ (). HMMTE, FHEHE=1 None 4.

WAREA AR R R R SE8, HHRA__exit_ () FEHLRIEEARE, WZRESEEHE]
Ko MAGRIEENE, WZRHEPENHE], HoGhdTwi ch IR 2 JERTER

WMESEA R T R DOMOEME R, WA exit () MRFEXWAN, HFR7EZAIRE
TEH I R AL ARSI T

PATR AR

with EXPRESSION as TARGET:
SUITE

TE L ST

manager = (EXPRESSION)

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

try:
TARGET = value
SUITE

except:

(T IUakZE)
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(£ LT
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)
WRGZAWH, WRMAEFAEZ D wi t h iR IRER AL I ZAS BN SUEBRAS:
with A() as a, B() as b:
SUITE
(DR IEE
with A() as a:
with B() as b:
SUITE
16 3.1 BUOE R e B Rk
S Y
PEP 343 - ”with” {4 Python with {EAIIIEHER . B HRA.
s [— R\
8.6 FHHITE N
PRESE SO XS P SCHRE 8 L (S AT/ R 20k 4 —T7)
funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite
decorators n= decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)™*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter__
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_1list_stail
| parameter_list_starargs
parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter
I Wxxmn parameter [","]
parameter = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname n= identifier

BRI S — AR TR ) o B ARAT IR S 214 i S 0 i 4% 25 1) PR R B PR 8 7 31— e ok g (eS0T 34
ﬁﬁ@%@%ﬁ%‘?“?ﬁﬂ%@”ﬁéméﬁﬁ% STEJA T, AR ek e T I i i ) 42 JRy i 4 =5
()8

BRBCE AR IATRREA s U 2 bR O I A S AT e 2

— D ERBUE L] AR — A8 Z A decorator Feika Tt dé . 24 sREepl e SRR AL 571 pR S SCAE A 3k oot
Beman b oK. SREER VAR — NS, BPURRET R ME—S 5 A . Hak [#]
ﬁﬁﬁ%mﬂ@ﬁ%ﬂﬁ#@ﬁﬁ%o%A%W%A%wéﬁfwfﬁ BIanA T RS

> AR BRI 5 — At B AT I S B O A __doc_ R, R %R B docstring .
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Qfl (arg)

Qf2

def func(): pass
KREEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A 2B S8 E B 4 75 func,

B MBS 5 B BA = ki XA, R8s v B SBOAESE”. TP EAR
IARIES, HX W argument 7] AT T 9 , eI OLT 2B SHEOAMDREN . IR —1ES
HABOME, JFSATE " Z BITES b BA BONE — XM R G RAETEL Pk

BRINE S AL T B SUR RN Je AT BER AR . X TR 244 R BB SO B A ORE— IR
MR TR (AR RO IR X — RAEBRAE S 28R, Blans ) 2 sy Sy g SR
WH AR MR TR (Bl SRS T, Wsihs EECAEB S BN XEE AR
AN . Sead bR — I ik i None FESBBGAE, HAERR iR ih B X HUEA T I, Bl

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

oA RO B AR A — 0 o SR oA . sRBOR T BOR 2 RIES SR PO Ir A I SR fE, 5
e MAESE, SR X TFSE, SR MBOAME. WA identifier” XFEMEX, ELYHIIH
A — A TCADR AL BN AL E SR, BN — 25004l QPRAFAE"* *identifier” AR,
BRI — S HT A P B R E SR A R T SR, B — A R S B 2 e A
g"*identifier” ZFHIESH I (UR K TFIES A M A REld KT SHIL A 12/ ZHIESH 2
TR EIE 2 N 1 H REE A B S UL A

£ 3.8 JOEE: WAL / eREOE S BRI URGCE L S . 625 PEP 570 1 RN .

S A s, HIEXNEES PRGN E": expression”s (LIS H T AT A ARTE, HE
*identifier of **identifier XFEMES WAL, WETLANA “RE” frd, HEXCHIER S5 3%
Jan "> expression”. iXEEARYET] PARAEATA R Python Fiks . FRidMIFAAE A 2 A8 R E 5 o
FRyE(E O] DAMVE A R BON 4 __annotations_ JEEH DA N IE S 24 FR A B BB 7 ) . WREE T
annotations import from __ future_ [, WARESTEZET TR N FAFER DUS IR R SRR PE . &
N, BEATAERATRECE SCHRMERAE . AEXFRRE LT, FRyE RO v] 885 B A TFE TR ACHS H b B I 7 A
G

QIR RE CRIEB|—AZARAYRE) AL BITER A b O 2 FTRERY . X 752 (1] lambda 23k
X, BAEHA Wlambda £55 X —77 . TEYETE lambda FU2 i) B R 4I0E UK — MR AL ik e det” IR HE
SCHY Rt ] AR T lambda ik o E S ol 8 — R A2 2 U E 20 AL PR "de £ FEA S Fr B 5K,
A B SRV RA T2 25 B AR AR -

PP DE R RAUR T — 205 FE— DB TIHAATRY de £ THA) 22— Ry e BT T i [m] o
i . FERRE KBTI Y B AR REAT DAV I 4055 1% def T84T BR AL Rl A . VRIS LG & 540w — Y,

ZUL:

PEP 3107 - BRBObRTE 5] 1) SRR AL U]

PEP 484 - BAIGLR ARyERIARME & RUE S 2AUUR.

PEP 526 - A8 By b1 AR BPLRIIGE, AR SR S AR

b
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PEP 563 - SERA bR SCRFAEIZAT I AT AT H3 FE sCORAT AR 1 JEAS 2 R SRR S5 BRI P S F 1)

GIEILID
8.7 XEN
FTE SO IRT G 58 S (S WAT /R 2REEH) —5):
classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SGR— AT R . HP QoR Il 45 BS99 3% (I VAR 2 %), SR e — TR Y.
BHORMEN— A TR IR &ﬁ%%ﬂ%%%%ﬁ%%ﬁ%%OMem;ﬁwv'

class Foo:
pass

FMT

class Foo(object) :
pass

%F%%HT—A%M&EWN%uwzkﬁk)¢ﬁ&ﬁ,@%ﬁ@i%%%ﬁ@ = 8] 71 A 1 42 Ry i 44

ﬁ](p% R LR R BIE 3o ) YRR IATIS, AT R 2 3 i HL R B i 4% 23 8] g P
frs — GG e, HERM M4 2 maoRs1%R, TR I IR R 24 2. A TR0
TE%%%%%@ S[A) PR E BN R

FESAAR Y E SR TR PRI U BRAFAE RN S __dict . TEYERE BT 0 nl Stk R 2R R g fdmt, If
HAGE T € SORIR BT E L2 .

R RIEEATE Lk AT R E .
R T DA 1R i R K

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

SRR U RAE A5 B BCR aS A 7] o 25 2R IS 2 g0 5 2640

R DO B 7R 2808 e AR g i Em e e el r =, L@t nl i@t self . name
= value TEFERHE. FAELGEME W EIL"self . name” FoRVERVII, 2438 1 1k 7 20 A B S
ﬁA@WH@%*Eﬁ B JE M0 A VESE B B A BN, (HAEDE 37 5 A AT AR AT e S Bk B 45
o ATRABE A8 25 Sk B AN [A] SN 5 ) S (AR o

S
PEP 3115 - Python 3000 HPifjyc R KT BB MOCH M BTEVARER L, DAS T Unl i By A To 2RI 2R s

S
3 AR B At B AR A S B O 24 2501 __doc_ & H , b i%iidocsring.
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PEP 3129 - Je4EMds WA Mias 032l s BRI A 8 2 AE PEP 318 sl | Ay,

8.8 iz

3.5 B HE.

8.8.1 hiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python ¥ ] ATEZ AL B _EHEE TR EZ AT (B Wcoroutine) . FEVIRERRBURINFS, await Fl async ARiHATF
UM PREE KA await Rk, async for Plfasync with HEEFEPIMRE R B

/1] async def IHIAE LMRRELE 2 IR EL, BIBEENTAEE await B asyne XET,
TEMRERR A vield from FRiksff5| %k syntaxError,
PV R R 311

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

8.8.2 async for i&74)

async_for_stmt = "async" for_ stmt

asynchronous iterable §EWETEEL iter SEIN A E F B A, T asynchronous iterator V] PAYE X next J5 35 iE il 726
(MR

async for 1A AT BRI B R RS AT IR,
PAT AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETR X ST

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

while running:

try:

TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:

running = False
else:

(Fotgkss)
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SUITE
else:
SUITE2

HEBH_aiter () f__anext__ () TN
TEWREREAZ SMEFH asyne for iEA)¥FS| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—ficontext manager, REMGTER: enter A exit J7 35 {1EIAT .

PATARAS:

async with EXPRESSION as TARGET:

SUITE
e L N T
manager = (EXPRESSION)
aexit = type (manager).__aexit_
aenter = type (manager).__aenter_
value = await aenter (manager)

hit_except = False

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

if not hit_except:
await aexit (manager, None, None, None)

FiEBH__aenter () Ml_aexit__ () THFFENE.
TEDFEREARZ /MEFH asyne with i#E84)¥5| %k SyntaxError,
Z U

PEP 492 - {{i f| async Rl await {57558 PpRE FHIEEVE R Python Ay — N IE =Y SRS, I8 AR B 1) 3

FrfE.
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CHAPTER 9

= ERAH

&
it

Python ffEREAs T AN ZRHIEIRAFRA - MNP AR P SR AR AN, PASEE DT AR ], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5T#aY Python 2%

FIRTE T ML R AN 6 WLRE ] AL IR P T 5 AR, (X 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R 17 SAE i/ MIIRACIRIEE PR T BirA P B AR ERS I T, (HIALT R aadeIk
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl_main_ FRAb. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

T A5 5 Python F2 7 B TRIA RIR 15 Bl i i ST

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . IRARRIIAIRE S — DS BT IR BAAENSTE _main_ K4
25 B AT -

— SRR AL =R A RS . BT - FAF B A oA TR, BN — A SRR SR — A
280 S MARER A . MRS AR A2 ty W8, RS S IEACERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RRfFIy (MU EFAFHR ) ;
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o JEAT— AR ;
o ML exec () BB FATHI

9.3 XEXHA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 RiEXHA

eval () T REXMA . ERXBBIF RN H . Ziks eval O WFRFRSELTAA LT IER:

eval_input = expression_list NEWLINE¥*
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cHaPTER 10

SERRIEENSE

X2 5e Ny Python T5A, BHLEAMTEEMAS . DAL BUAT Python JRSCIFIfRHT &% :

# Grammar for Python

# NOTE WELL: You should also follow all the steps listed at

# https://devguide.python.org/grammar/

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file input is a module or sequence of commands read from an input file;
# eval_input is the input for the eval () functions.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_input is followed by extra NEWLINE'!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a NEWLINE
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')’

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = '**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (',' [TYPE_COMMENT] argument)* (TYPE_COMMENT | [',' [TYPE_

COMMENT] [kwargs]])

CFoiaks:)
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(8 7))
# args_kwonly_kwargs = args kwonly_ kwargs | kwargs
# poskeyword_args_kwonly_ kwargs = arguments ( TYPE COMMENT | [',' [TYPE_COMMENT].
— [args_kwonly kwargs]])
# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_ kwargs
# typedarglist = (arguments ', ' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [
—'," [ [TYPE_COMMENT] tfpdef ['=' test] (
', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] [
'x' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '.
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**" tfpdef [','] [TYPE_COMMENT]]])
| "*'" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',"' [TYPE_
—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]] )
| (tfpdef ['='" test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','.
— [TYPE_COMMENT] [
'*" [tfpdef] ('," [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]I]])
| '"*" [tfpdef] (','" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
<,COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]
# The following definition for varargslist 1is equivalent to this set of rules:
#
# arguments = argument (',' argument )*
# argument = vfpdef ['=' test]
# kwargs = "**' vipdef [', ']
# args = '*' [vfpdef]
# kwonly_kwargs = (', ' argument )* [',' [kwargs]]
# args_kwonly_kwargs = args kwonly kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly_kwargs]]
# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_no_
—posonly)
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
varargslist: vfpdef ['=' test ](',' vfpdef ['=' test])* '," "/' ['," [ (vipdef ['='_
—~test] (',' vipdef ['=' test])* [',' [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vifpdef [',']]]
| "*x' vipdef [',']]]
| '*" [vipdef] (',' vifpdef ['=' test])* [',' ['"**" vfpdef [',"']]]
[ "**" vfpdef [',']) 11 | (vfpdef ['=' test] (',' vfpdef ['=' test])* [',' [
'xv [vipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "xx' vipdef [',']]]
[ '"*" [vfpdef] (',' vfpdef ['="' test])* [',"' ['**' vifpdef [',']11]1]
| "x*t vfpdef [', ']
)
(@3
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vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)

expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |

[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )
annassign: ':' test ['=' (yield_expr|testlist_star_expr)]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']
augassign: ('+=' | '-=' | = | @=' | /="' | 'g=' | 'g=' | '|=

T<<=" | Te>=T | Txx=t | V=)
# For normal and annotated assignments, additional restrictions enforced by the.
—lIinterpreter
del_stmt: 'del' exprlist
pass_stmt: 'pass'
flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_ stmt
break _stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import' ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]
import_as_names: import_as_name (',' import_as_name)* [',"]
dotted_as_names: dotted_as_name (',' dotted_as_name) *
dotted_name: NAME ('.' NAME) *
global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

U L

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)
if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else' ':'.
—suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite
with_item: test ['as' expr]
# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]
test: or_test ['if' or_test 'else' test] | lambdef

(Rt

111




The Python Language Reference, k% 3.8.20

(8 7))
test_nocond: or_test | lambdef_ nocond
lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'not' not_test | comparison
comparison: expr (comp_op expr)*
# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'|['>'|'=="|">="['<="|"<>"["I="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'['-"') term)*
term: factor (('*'"|'@"["'/'"['$'["//") factor)*
factor: ('+'"|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: [AWAIT] atom trailer*
atom: ('(' [yield expr|testlist_comp] ')' |
"['" [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] '")'" | '[' subscriptlist '"]' | '.' NAME
subscriptlist: subscript (', ' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ':' test | '"**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument) * [, "l
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for]
test ':=' test |
test '=' test |
'RET test |
' test )
CFoiaks:)
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comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: '"if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE COMMENT in suites 1is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity
func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER
func_type: ' (' [typelist] ')' '->' test
# typelist is a modified typedargslist (see above)
typelist: (test (',' test)* [','
["*" [test] (',' test)* ['," "**' test] | "**' test]]
| '*1 o [test] (', test)* ['," '"**' test] | '**' test)
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APPENDIX A

RIEXTHRR

>>> Python ZZ AR BN /RAT . 89 1T DATE BeTE A RERs A2 AT AR /s ol B 3
. BAEPUFE X
o MBS AIERCISEE, DARTE—XICE A AR (355, Fiss. KIESH=515) W,
SUTEFS BB 2 fa, A H.3X Python [ BRIAHERAT
e Ellipsis NEHE.
2t03 X2 — P 22iKF Python 2.x AR 45404 Python 3.x MUY T H. | il i AT IR AC A Ik [ i pFr AR A b B
BB AR A
2to3 MIFRHEFE N 1ib2to3; M AL A Tools/scripts/2to3., £, 2to3-reference.

abstract base class -- IR KR FZ I LTI ABC, @EXfduck-typing [#b7E, BHEME T —FpE L 007
K, M2 FHMEGHI hasattr () BT RMECE MU R (BRI K7 %), ABCHIA
THEM T, XRIFJEgR § HABZE, HAMIRERE isinstance () fil issubclass () FFART; 1
I abe BEHSCRY . Python HAFFZ M E M ABC TS BB 45H (7F collections.abe ki),
BF (FE numbers ) o 3 (76 1o Bithdr) . SAERBAMEBLR (£ importlib.abe R
H) o R DAE ] abce Bk # | CL i) ABC.

annotation -- biiE KRR, KEME. RBESEORIMEMARE, BEN R &2/ R

SR AR AR B TR AN U ), (H AR RIE MR R B AR T 2 MO . RN R i
__annotations__ k@M.

2 W variable annotation, function annotation, PEP 484 11 PEP 526, XTIHITHEE A NE .
argument -- S5 7 REUAE 45 function  (B{method ) WH{EH. S50 HWifh:

o KT A TERBOR T PRI A RS (B8 name=) BN STERTRIAA > 7St
ME A 28BIKE, 3 A1 5 FELATRXE complex () MM HIYJET K724

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 2 Al ART RETSHNSI ESHOTHIT SR ENIT L DA G A A A
* fyiterable B TCRBMEA . 2BIRUL, 3 F1 5 FELA TR Py jm T UESH:
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complex (3, D5)
complex (* (3, 5))

SR R RIS R . A7 BN S WA 7, R, (E kT
KRBT B AT ISR LG RS B

7% Wparameter REFFLH , HIWEF SHGESHXHIAL PEP 362,

asynchronous context manager -- 532 |- F SCBISY IR G 8 L aenter. () Fl__aexit_ () JF
WkRfasynce with iR TPRIREEITRE S . PEP 492 5] A

asynchronous generator -- 5535 3% 1% BB Masynchronous generator iterator R . B 5MiHasync def
TE SRR R BARA L, ANEZAEET B E vield Fk A A —RINAfEasync for JEHRH{H
FE.
WARTEEE 218 A0 A e i, EERLRE O NI AR 24 77 £ R B R % . WRFEIE-RIE
BARE X, W AR AR .

— NPT R S await FiEXHFH asyne for PAkasync withifh].
asynchronous generator iterator -- 5335 H: g 85351088 asynchronous generator PRI RIS .

BERFR IR TF asynchronous iterator, M4{HFH__anext__ () Fy I SR N4 M GOk AT S5
AR R (RS B F v el i,

B yield KMHMFRAEAIE, O BT EIATIRE (ELIE RS BRI Y try 1HA]) . 2M40% 57 £ &
HHENREGHAM__anext_ () BB ATEFFMRABIKER, ELMNBEIFOERSNTT. 2 PEP
492 f1 PEP 525,

asynchronous iterable -- S B[R R W] fEasync for iF A o Bk OH B X L. b A1 o B
W__ aiter () Jy{EIR[El—Aasynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 52535088 SEM T aiter () fl__anext_ () FEMIME. _ anext_ W
R [al—Aawaitable ¥} 4. async for AP IEMRANMN__anext () FIEFTREIR ] R4,
HIHG| k—1 StopAsynclteration JB# ., A PEP 492 5| A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- I[ZEREN 4 BEfEawait Rk XIS . BT PAEcoroutine @ A await () R
S5, &0 PEP 492,

BDFL “& B -25M#E" M9 45, Bl Guido van Rossum, Python 813 # .

binary file -- JEFISCHE file object BEWGEE F 7 KAt fo T HERISCAFR BT HE A 2 EHIEE (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile HYSLfHl.

TS Wext file TIRREWSIES str MRAYSIFXTR

bytes-like object -- ‘7= i%I%} % 7+ bufferobjects F H.GE S i} C-contiguous Fpp It 4 . XAIEFIA bytes.
bytearray fll array.array X%, PARFLZIEE memoryview 5. BT G0 #E L fp — i il
BAEEAE PR XS EEIE RS PR S A SGE T B R

FLCR AR ] 2R R . XM RAE SR PR R TR R ARG R
Bl 744 bytearray PAJ bytearray [ memoryview. Hh#/EEER — I B BORAF R T A Al A2 %t
G KT RIRY); XS T 4 bytes ALK bytes XRH memoryview,

bytecode -- ‘7 ity Python JEfURS S #i4i¥ 7 5h%, I CPython fifRé s o7 Python 2/ ¥ YN EAIE. 7
LR ZAFAE cpyc S, SRR AT A — SCPF IR R EpR (AT DA G 25-K5 U 38 4 150 7
T o R PEEF” AT T I AT AR A LS B i virual machine 2 . WERE AR Python
FEAUML BRI 7 A —Ed@ i, A —E BEFEA ] Python fRAS L3R4S
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FAHE SR AT ATE dis BRI SR & .
callback -- I —ANER SEBE A LA RATEA K (g 5o 20 e 8 1) 7 iR e
class JI A8 P WG INBNR . 2 SGHE & R HZ 0 S BB THAE R v L.
class variable -- Y328 i YEJS g CHIAE R, I HAXPBRAEZR 2GR BT (M AR AE 2R LB B0 -

coercion -- SRR 1R S M R ZEBLSEBAE T, — PR S IR A 4k oy — R Bl . 43l
W, int (3.15) R EFFSEGR I RIE 3, HAE 3+4.5 1, SEMIRBA— (—4-2 int, —4>
& float) , WE WAL AR 2B A BEAN, SRS & TypeError, WIREA sl il 8B LA
FEFF AR BTG Rl A SB[ 2R, BN E AL £1loat (3) +4.5 MIARE 3+4.5,

complex number -- 525 3PS ARGIIY R, HoA A BT R R g — SR R A . REAR
SRR, (1 BT AR) RYSUAERG ERAERCAT S 1, TR SN 5. Python NE T X4
By scfe, RN TREARC T 20 g —A 5 52, BN 3+15. UWPRFEZ math BEHR AT X
WAREHURA, WA cmath, ZEME R DB RECARE . WSRIRBOR AL, ZIgE
LA LA AL 1 L

context manager -- | F3CAFBIZY FEwith iBAJ P, dlde X enter. () Fl__exit_ () HERE
HIFFBLRS XL S0 PEP 343,

context variable -- |- F 308 & —FRE LT JE Y bR SCRT AR R RIRER S & X T2 Jm AT
i PR PATEREE T LA AR . Ak, T EFCEER, —MiTaRh s 2
AR, T E RSB R E R AT £ St (E 5 VR RE . B context vars.

contiguous -- JELE — NG UIE C i 45 Fortran i St 20N 2 ELLY) . B2 C Al Fortran %
L. FE—HEE T, A A% H O ATHE WNAE T CAR EHHES R AN IR I RS Y. %
Yk C-EEZUA Y, M3 NAFEHRS I fefa — N5 D7 0] 4% H I 3R Sl . B2 7E Fortran HEZE4IZH
2 S — R k.

coroutine - B HVELRL TOIRLITE DS, OB DA 0 ATEAE ) kit PRI DL
ZARR S EHEA L IBHAIKE . BTl asyne der iIAPESEHL. 2 0L PEP 492,

coroutine function -- PpFERREL 1% [B]— " coroutine ST HIREL . VMEREFI@idasyne def BRI E L, I
TEet &await, async for fllasync with REEF, XEEMEH PEP 492 5] A 1.

CPython Python #FHE S LS, 7F python.org | & #fi. “CPython™ —iii) Ffl T 06 B2 iR I 52 B 55 Hofth
SEPLAI A Jython B IronPython FHIX 51

decorator -- 3L IR E NI — P RE R AL, WE S ewrapper IEETEACRITREUE . R ATERT
T f34E classmethod () fl staticmethod () .

MR R —FEIRNE, DA AR BUE TR S ESE %4

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

FREROR S RIE T8, (Rl F R A . A SRR AR IT 2 03 e S I 2 5L B30

descriptor -- fliih %y (LAEX T  get (), set () B delete () FEMNER. B—PEEMER
TR, ERFFIRISEST I AL B IE AR P A . EEROUN, S @b SRR, AR —
WEPERSTE a FZEFU AR TN b G, (HAER b g MMy, WS R HR 4877
o PR ARG AOE S S IR Z U Python HYSCHE, RO 14 2 SE BRI R BEA, AUE R T7
B JEME. KI7R. ETTIEA MG AR

A KBTI R TR TS E a0 55

117


https://www.python.org/dev/peps/pep-0343
https://www.python.org/dev/peps/pep-0492
https://www.python.org/dev/peps/pep-0492
https://www.python.org

The Python Language Reference, %% 3.8.20

dictionary -- ‘7ML — N SCHEHCAL,  H o ) AT 5 B AR I S B A N B (. ] DURAEMI H A hash ()
F__eq () HERMS. F£ Perl iE5 T1F54 hash,

dictionary comprehension -- “y2Jitffi 55X Ab ISR G ) I SRR 3 J0 2R I AR [l 5 SR B —
BEY, results = {n: n ** 2 for n in range (10) } ¥ER — I H¥En Z{E n ** 2 HYmL
e PV SN

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fil dict.items () IR [EHXTER IR N F
WAL R TFRAHN D SHE, XEWE Y PSSR, WEE SN A . BT
O R A BUE 3, AT 1ist (dictview) . & dict-views,

docstring -- SCRY AR (38 s ISR — DRI IR FAF s . EE USRI TN &
BB, Hu RN B A R ERIRAY __doc_ @M. mTEITFRIBNA,
PRI X R A TR A L 2

duck-typing -- P87 R Fg—FhgRFE RS, B AMREEERIT R A0 e L2 B A EMmED, meH
PR R s o sE M (BRGNS, mpERWGM T, IPAE EMmaN . ”) hT e
P AERRE 28, it RIS v el 2 SRR T R, 19 2RBLE R type () B
isinstance () Kpill. ((HZEERENFIRB0] DAMIH 48 248 % E0rhse. ) MAEES R hasattr ()
K 2 EAFP 4Rfe .

EAFP SRS HORIF T A )" 1330S . X Fh Python 1 AUTE 4 55 RS 2 {8 i 75 119 B ol PEATAE
HAEABCE S DRI RS o K T DR AR S SOl e Kis e ry Mlexcept i) T HAMIXF Y
N2 FELBYL WA, #ILT C SF R HAIE = .

expression -- LA W DK FAMEMTEARIC. BAihil, — DRI ITCROIAFIHE. 45K,
JEPET A IEFATER BRI IIL S, ENEEE SR —ME. SUTZHAMEF AR, HIErAES
tPEEE IR IBAFFEA BB ERIE S statement , Blilwhile. WRIE MR )E T iE A AR RA

extension module -- §JEREH DA C 5 C++ Zi 515, {8/ Python [¥) C API >k 515 F %0 DA K P A iE

S

T2 H..

f-string - FRFH A4 1€ 1 E WA AR FILEAAD 67 RFR W KO 18 F L
fii5 . I PEP 498,

file object -- SCAFXFGR XML ) SC{F APT DAREI N EBIRAIXTSR (A read () B write () IEAERYIT
5) o MRIEHAET SRR, SO R AT DAL P BLSCREAESCHF, XA f, SR M@ ISR
AR (PIANbR R A/ . ARG BT, IS ) . SURR R WP ST R 3 2 80A.

Sefr b A =R BIR SO SR SRR =] S, G — i) S DA SR . BT E
TE fo b, AIE SO SR TE e A open () PR%L.

file-like object -- LTINS % file object B[R] il .
finder -- #ER2Y —Fh S22l A R T AL loader XIS,

M Python 3.3 FEAFAEP AP RAI By Tk 253K % LG sys.meta_path {[# [, DA Kpath entry
finders Bl & sys .path_hooks ffiff.

WL 5 1 PEP 302, PEP 420 # PEP 451,

floor division -- [n] FIUEEBRI: 1) T 45 A B BT BB B Bk . 1al N U BRE B B 2 // o BN,
HikX 11 /7 4B EERRE 2, MEZMRWEF SBMEERERR 2.75 , HEFE (-11) //
4 2R -3 FHAXRE -2.75 @ TRy ASEIREE R . UL PEP 238 .

function -- F&L W] DA UE I R B EANME R —40EA] . 38 0T DA HAL ABA B E A S 40 HAE R BRI T
Wil « 5 Wparameter, method F1.:53 32 3L 4575,

function annotation -- PEhRTE R4 %) B EUE S 80 R [BH{E R annotation .
PRV R IE T R 2042« BIan AR s Z A int SEOF LR E—4> int {H:
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PREARHETEA R PEAR UL 8 0 5L —5
i &% variable annotation F1 PEP 484 %t I HERIHH A .
_ futare_ —FPOhBEER, FIHEERI 53R E -5 24 i AR RS A A2 BB i o e

i?.(iﬂ}er/\ _ future_ BIHIFXTHE A EAR EORE, AR DA B T i O AGE 7 PA ST B
2RIA:

>>> import _ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- Kr YNl FEHOAN PR B 7725 BB I3 A2 . Python Je i ad 5| VT AIOM— A~ BEAS A6
%D?Tﬁl‘iﬂﬁﬂ‘%’lﬂﬂE’Jﬁﬁﬂnﬂ@iﬁl%&ﬂéﬂhﬁiﬂ;&ﬁllﬁlm AT DAE ] o AR 42 i 135 ] it -

generator -- /L3y iR [B]l— " generator iterator WAL . BB ARG R, KIEJ MAETHE S vield %
iﬁfﬁ%@?i RYVMEMLL for-TEEAE s /2T next () BREGE—IREL

PR SR, RSO F T AR A R B m%ﬁ%%%% KRS,
i

generator iterator -- K235 RES generator BRI S .

HAvield IIFRHEARTE, ICEYS A EIITIRE (BF5 R E%ﬂﬁiﬁé’] try i541)) . Mi% A E
HREMWENS, ELNEIHAERSIAT (X5 BRI AR AGHTIT A 135 1 R 822 IR ) -

generator expression -- LR AIE R & 0L gy Rk BEHEERGE Ell..%%l_it Ji TH R —
A~keyword:!for T4, & LT —MEHAS R JEAT— AN 1) keyword:if T, DA A #RIAR
2 R HNZ RBUE L — RS

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z R B M AS [R] 1 S BY SR [R] 46 10 24 eR ROV 2 BRIV eR B . AR sk < ey R B 053
A E %A AN SE P

i Z Wsingle dispatch RiEFRS<H . functools.singledispatch () igs A & PEP 443,
GIL 2: [ global interpreter lock ,

global interpreter lock -- 22 R RESS B CPython fRERERR TR B —FHLE], BRI 2] LA — AR
AT Python byrecode., JEHLHIE AT BEXTGARAE] (FE dict SFEENERA) £X} #7;2175 [ELi0] =SS
A ff b7 CPython SCBL. A/ MEREAH IS R 2 KRR is T 8, AR 4k 77 2 ib
RS FRIEATIE .

A, HELERE B =07 R RS T A SRAT T R S ZAT 55 A s 45 s A IR GIL
SO, FEAT VO #AERHB 2 SR GIL.

PMERIBIZSCH <A A" mOfReas (8 U\E?HE’JMF’%EA%%@E) %5 A, THOTER
? Bﬁiﬁi&@%*ﬁﬁ KZBIEN . FATAN, FOlRERE M & (0 S B AR A R SN AZ 2%, AT A 4
):l

hash-based pyc - J& T A pye 0 1 53 1R 104 76 (A 0I5 A s e D s L R - WS 7
Y. BW R AE KA

hashable -- W5y — > G 0% I Ay (i 400 SR A0 G2 i SR 0D N 48 R O R TR A (Bl E R
H__hash__ () J7¥E) , HATAFHABX AT (EFRERA_eq () ) . WIRAEXR

AP T i (L SR 25
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KZ L Python WA TI AR Y EXTRAE WA 1Y WAEZgs (Blans)F£oi v i) AT A; AnjAs
Zien (BINICALIA frozenset) {4 EATKICEY A G A 2 TR H P U SEBI T4 2R
BT . EAERRE-—EA HE (BRiE2ESHORE), ENMSaaEEmAd s ETeilmn
id().

IDLE Python ) IDE, “HERJT K 522 BB MISESCHEE o 2 Python Biifl S AT PR ) A 20 ALt 1R
LiEINT

immutable -- ARG BAEEERN R AR RAUFEL T FAREBRICH. R R AL
AR o WRIDAFE— DA RE, WSRO R EATE TR R A (E R 25 AR
BN 5 L

import path -- S ARE B E (S04 50 ) 4UNMPNR, SWBIREIparh based finder FIRAEHK A
Hir. AR, WATESFEEKRE sys.path, HIFRFABMATEER A LHRME) __path__
JR Tk

importing -- §A &ML A Python fURAE N 75— MEHLH Y Python ALY BT 6 I AL A -
importer -- AZY EHITMBBIRATII G WX GBEET finder g T loader

interactive -- 28 fi. Python A — P32 B MRS . X EME VRV DATEMRER PR AT M A B I ERis=, A&
JESL BRI PATHF AR SR . REEERAE SR T 830 python (WA K, 0] AATHENLK 3
P E SRR RES o XM AR T s AR RN A — R IR A R0 T K G TR
“help(x)“)

interpreted -- fiFEXY Python — @ MEREALIE =, B2 XM @4miFAE S, BIRPIE BT 17 54
BRI A TR . X R SO T DA B2 A T A A5 S OB n] SA T SO AT ke
RUEF R R AR AOE S RO AR R, (B MR R TS g . 2 Winteractive,

interpreter shutdown -- fEREZTCPH U ERCHIT, Python MERESRRFE A— M EIRIZ AT R BOT 22 BT
AEDBCHIR, PIIBLHAIAS T G N TREESE . Eb R 2 WAL R eI 35 o X il R i P E A
e 555 U R A AAS AT o FE S P BERAT I AU T RE B B A R, TR LB OB ) B U
CAFARL (8 ILE 017 PR B AL 45 ) o

fRREAR T Z I RN main_ BOREIT ST A 58 AT -

iterable -- n[IEfCR} 4 BEAS B — 1R [0l Ho A B A 4. AT AR G i 01 T35 B AT R A 2R A (A 1ist,
str fl tuple) AR IELEIEFEHIRAGIGN dict, S 2 AREN T _iter () HESREHT 5
B getitem () HYEMATE B E XEXT4 .,

AERRS R I for fEFRLA R VT 2 HABTR Z— NP )y (zip () v map () ...). H— DAl
MENERSEAEHNERE iter () B, BELRENZN RN ENAL . ZFEALSE T T EE A —
Uk Iy o AR AT SR, ARIEFE AT LI iter O B3 H CABERENSR . for iR N
i B B AL BRI LE4RAE R — Il ) R i 24 28 B ORAEAR IR AR R8s . S Witerator . sequence
PA K generator

iterator - (XIRAF HORFR —EAHALIRRAIN G . BRI ERAN _next_ O Jrik (B HALA N E
B next () FFBAREA I 48 B TR NG| % stopIteration i, FiXmfk
AN R PIEBIRHCAER, BREAHH __next () FEHSHIRGIK StopTteration Fi. ik
RADAEAT__iter () IEMRBRIERZIERGR G E 5, ISR E BRI R, A9
T HARAEACKT & MR 6. — D REWBISNEIRLE S 2 R BT R AC (O . A%
X (BN List) FEARBREIHEA iter () BMEEURTE for RFRH I B RE S L — ik
HEse WERAEBUHE O AR A A S 20 17 2 i 1 AU AR R A ] — R AU X &, LR
ERIG R DR

W25 B £ F typeiter.

key function -- it pR%EL G R B EFREEBEPRAL, A2 BEAS IR ] H T HE7 SCHE B W R N 42 . 9120, Locale.
strxfrm () TR — ARG DR 202 A HE P 5
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Python W 1 2 T A fu v ) B8 R HIOR # il e R HEAL B 40 4107 K. Hh 46 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.nlargest () PA K
itertools.groupby ().

A E— MR Z M. B, str.lower () AW ARMEZIE K/ NS HF B E. 734,
SRRt AT Lambda FaRAORAIE, BN lambda r: (r([0], r[2]). ifF operator iR
P =R B SRS . attrgetter (). itemgetter () Ml methodcaller (). iE&H WATHEF
— 17 AR B 8 A S o 50 s

keyword argument -- JCHEt = 25 S: Ulargument .

lambda Hy—A> B llexpression 4 iR 24 PR ER AL, FRIBA TRV A B RRME . B78 lambda bR 07 435K
lambda [parameters]: expression

LBYL “JefiFGHR” MR CHE . XM g S Xag STESE T B A 3 2wl B XA A pi e 25440 itk
WAk 5 EAFP J72CHa MO FE, HRe e R 1 £ 18]
TEZ LA EEY, LBYL i 38 “&F” Ml “BkER” Z [ &4 K Mad . fildn, AR if
key in mapping: return mappinglkey] AJREH TR A EAE 2 G HAMLKAE N mapping H 5
T key T H o KA RDET AT E A e sk (58 EAFP 7 SOk ff R o

list Python P f—Fisequence, EIRZ MH) 3R, B RMIT HAMES P rygcdm a2, FATcER
(B S 4= R O(1)

list comprehension -- FI X Ak B — A 5 51 o 1) Ir A B 4 0 RO AR [ 45 R B R — R BB E .
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥FAEK—70
#] 255 i B N T o BE GO B AR (0x.) AR, Hobir PR W BER, R A g
range (256) THTA GRS HALIE.

loader -- JIELZS TASTIBBRIIRT R . BALHUE X4 K Load_module () WYTTIA. I8 T H—Afinder
Rk, RS PEP 302, XfT-abstract base class W] 2, importlib.abc.Loader.,

magic method -- BEAR Jj 7k special method A AETE R [/ ] .

mapping -- Wit — B SCRHE R AR S T Mapping B MutableMapping fili5 2K i Tl E ik m 2%
XS, 2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAS collections.Counter,

meta path finder -- JCIRFEHEIREY sys.meta_path IR IR B finder. JCERBEE LT Spath entry finders
AFAE AR I AA A
A A importlib.abc.MetaPathFinder T EICHAZE TR as T SLII T YE,

metaclass -- JLR —F I TOIEZRME. e LOEFERH . RFEMMERT R, okhnsiEmz LR =135
HBIEAH R B2 . B4 T )X R R ARG 5 AP PR — N BRINSEH. Python ARSI Z AMFE T 7T AR
AEE TS KR H POKIEAFEXAN TR, (HYFE IR, JoIEnT S ptsn K oA iy

Z. ENEFHTCRBIET HE ., BMERLTEE IRESROE . KB, AL HAMFZALS .
HZEHS AL,

method -- Jjik TEANTRE AR, WERAE RSB — AN BRI, R 2 R BT AR
HE—Aargument GRE 4N self). &I function fnested scope.

method resolution order -- JiIEfFNTIRIT 7 ¥R AT I 30 ke A 2 16 B 53 8 28 4 B BT 1) S S Y«
A Python 2.3 Jy i fiATINY T R#E 2.3 UE Python AT &8 BT FIAH S S3E AN «

module %5 /& Python (RS —FRLHZUR N . A BIRA ST H 44 250, WAL S Python Xf 4. Bibk
Al 3E L importing BEAFEREMNELE] Python 1.,

Y Wpackage.

module spec -- BEJ RS — 4> iy 44 25 8], HoAp S T s A X 3 AE . & importlib.
machinery.ModuleSpec B,
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MRO Z: W method resolution order .

mutable -- WXL AERIR A ALEH: 1d () PRAFIEE O T SO HIRE . 53955 Wimmutable .

named tuple -- A cdl ARif “HAICA” W TAEMAR A ocdl, I BB RS [JeRIEREM T 4 K8
PRV SRR . XY SR AL B 2R ] REH A HAARR I
HENERBETHA T, 35 time.localtime () fll os.stat () PREME. 5 —A6lF 2

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

AL B e E R (BN TR A BT ). oAb, B SO nl il # HE2EE UM tuple 4RI S
AR BT AR A . XA AT T 45, SiE M T B% collections.namedtuple ()
. Ja—Aor e S — LT TS N BR A eI A I ik

namespace -- i A5 S RAFBCE RN, G4 S 0AE R, RMNER, B85 rineE
A E (FEYEZ W) o fings 25 (Bl B 1y 24 o 58k Rt . 5, %k builtins.open 5
os.open () A H M4 2 BRI 5. Ay 44 25 1) i 28 B 5 A 2 BRARAS pR B0 35 Bh 4% 5
AP AN RT 4EP . BN, random.seed () B itertools.islice () XMEVEIH T X LR EHE
 random 5 itertools 4> BISZIR .

namespace package -- iy %3 W44 PEP 420 r5| A p—Fp {8 HAE I AR PIpackage, s 23 [B1EL AT DAY
HEEFRY), HAR R Sregular package RNF), FAENEA __init__.py XfF.
HR[ % Wmodule,

nested scope -- kR BRI 75— @ GER NG HASRRE S . BN, 15— Rz e SRR T PAS |
I AR B TR I EAE R 5 AR A TCRL . iR i s B ER 2 B T i N E
k. KPR, 2R ENERENERTER®4 %0, #idnonlocal XiEFH TS AINZIER
.

new-style class -- i AR XIT H B O T A XL 2B AT IHFRIE 25 55817 Python fiiAs e, HAA =k
HBENS [ ] Python FrIGAY o RIG4sME, Bt siots | #idfF EFFENE.  getattribute ().
RGBS 5,

object -- X4t (LM LA (BHEEUE) PAKTUE XATH (O5ik) BEdE. object g Eflnew-style class [¥)
RUUZHESH .

{4, —Fh ] AL Rl VM6 & £ Python module. MIEAR T, B2 HH __path__ J&MER Python
Bk,

%2 W regular package Mlnamespace package.,

parameter - J55 funcrion (877%) & XG4 350, THSE BROT A —Avargument (S{ERELERs
BT, ZA%). AR

« positional-or-keyword: FLE BT, $5E A0 AR 12 F S A M AT AR % 58 5 -2 A%
AWZ . FIRBOARTES LA, BIAITRTHE) foo Fl bar:

’def func (foo, bar=None): ... ‘

« positional-only: {XFROIE, @ — A REEEIL I E L ARWS . RAE 2 A ek B0E X
MIESIR P ENZ G —A / FARES, PIATTIER posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘
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o keyword-only: {USRICHET, 50— KA KA ANSEL. (R KT TR S ]l S e R L
E ST S ) R P & AT BB IE S E L NN EIR S Z Aii— * RiE L, Blns
T ) kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

« var-positional: ]S, H5E W] ARt — MEBECR B O B S B BT S (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

o var-keyword: WAZ IR, HEE W] DARR TR AR R TS HC (FEOIMTE bR S B B2 il %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

TEZ 0] DA B4 28 AT RIS 40, M nT DR R L8 ] Be S 40048 e BRIAE -
T % Wargument RifiR&H . ZHEESHRFITRE LB, inspect .Parameter . H4w L
—# DL % PEP 362,

path entry -- J4E A 11 import path i — ML E, S8ipath based finder A E T AR

path entry finder -- J%1%2 A 23S (F—R[ RN 28 sys . path_hooks (Ripath entry hook) & [8] ] finder
IR SRR T path entry g (i .
5% importlib.abc.PathEntryFinder DA T #BKIEA D AR I SLI ATV

path entry hook -- JE#E A V8§ —FPal XIS, FEHITE A0 & 4R RR A path entry H B 1 0L T Rghs
H sys.path_hook #|FiR M —A path entry finder.
path based finder -- 5 T B AR AR BUAM—FhLs 12 &2, ATHE—Aimport path T A

path-like object -- JE1ERM R R E D LRGBS . BRI R T UG — D RN str 80
bytes X%, AR — LM T os.PathLike NS . — A 3HF os.PathLike FRAIRTS
AV os. fspath () BREEEWN str B bytes BRI R EG KL, os.fsdecode ()
os.fsencode () AJ#H B RIAIRIRTG st 8 bytes FERLER . XI5 ZH PEP 519 5] A1),

PEP “Python 532 18" [HIELHE . —A> PEP i@ — it 3R, FIoKIn) Python # IXHRHHE B, ifliiA
—A™ Python [ #3GERE: S HEFE S EREE . PEP W 24 $2 (MRS A 1) B A KA 1 T B SR P 1 S B 15
PEP |9 VE R de th S Bt . R DR RS 15 DA A AT Python (3T HL R 40 5
SRR B ML . PEP WVEE A SULAEAL X YR 3, Ff R ) 2 e A SRS o
Il PEP 1,

portion -- {85y H K — a4 AR A H SR NSO (BRTREFFRCT > zip SUPFN) , BLpsE UL
PEP 420,

positional argument -- i ¥ 25, S Wargument .

provisional API -- £z API ¢ APL 59 B HERRAENRIHE FE Y 0] J5 A MR UEZ SN I F gtz 1 . B
SRR EE A S A E RS, (HRBHGARCE &, ST BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) . WSO AR SHEEIET - (FE APTGINAZ i
R B ™ L I I 0 A I AT B XA
RIME X APLORUL, [0 G AARE W E MR SN B aiIffoe iy 27—l b8k i oA iR
2R RS IRA B —Fh ) IS A R R T %

AP BRI AR ALV ME ERR SN BT, AN 2 T80 MS K IS TS T IR . RIS I PEP 411,

provisional package -- 8[540 2 I provisional API ,

Python 3000 Python 3.x AAk L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L L T )« A i
YA “Py3k”.
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Pythonic fi5— Nl —BeAURD S8 BE0G 1 Python i 5 B A9 WU AIER S, T2 G LAt i 5 v o )
AR R SC ARG . G40, Python Ay I KUKS e (i ) £or TEAIER A T — A T IE AN R R BT I8
o WZHAE T A AR, A Python I AT I 2 PR 6 — OB

for i in range(len(food)):
print (food[i])

TR R A 3575 B Pythonic #7752 X FERY:

for piece in food:
print (piece)

qualified name -- g #F8 —APARUS 2 BRRIA PR, R ABCHAY 42 R A IR D b SCROFEN 2K B
ROk BT, AHE L PEP 3155, W T im R R BREBONE, IRES SRR 47—

>>> class C:
class D:
def meth (self):
pass

>>> C._ qgualname_

IC’

>>> C.D.__gualname

'C.D'

>>> C.D.meth._ qualname___
'C.D.meth'’

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_

'email .mime.text'

reference count -- 5| H8c X 4FE X451 HECE . 24— X Z 095 | TR AT, B 9 TRRoRE
e 51 THECH Python AR eyl 7 2 A Rl Wiy, {H'E @ CPython SEILH)—A KEEITER . sys FidgE X
T—A>getrefcount () pREL, &7 5 AV H B R FRE e X 095 | T4

regular package -- WML LG package, B ER—1 __init__.py XMFRYHR.
%2 Jnamespace package

_slots__ —FPEYERNTRHIAE ], 1L F5E RS B S0 Bl J 1S 0 R RS R S ) 7 MR T N . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence —firerable, ‘B XHFMT _getitem () IR ERM AR TR TR TN, X
T MREVFHIKER_ len () k. WEMTHIEEE list, str, tuple fllbytes, HEH
R dict WIHF  getitem () F__len (), (HERINETHEMAEFS, FAEAHLEET
B2 immutable 58T AEREEL

collections.abc.Sequence MIZ H L EN T —ANHEEEWE D, B _getitem ()
F__len_ () ZANXIRM T count (), index (), __contains__ () fl__reversed__ (). SE¥
I R R BN DA register () R

set comprehension -- S5 AL — WA G I T BT TR IF R B REA— R BB,
results = {c for c in 'abracadabra' if c not in 'abc'} BARFHFERES (',
'd'}e BRI E. EEEFRMHET.

single dispatch -- 5Nk —Fhgeneric function 73 IRIE, HLHEET SR RBUREREH o
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slice -- Yy 3l 7 AL E T HfsE sequence f—F o HIM R o YT Rl S FARPRCORBIER), 76 [1 4
JUALAB SRR, Bl variable name [1:3:5]. Fi&S (FAR) ARCTENTREE slice Xf
%o

special method -- §§5% 75—l Python S IRk, HIRIS A FEB PATHS & BB AARIN AR 45 . X
PO B FR T RSN LR R SO S W ok o ik 4 AR

statement -- {4y {EAEFEFE (—AMUES ) AR . — 4 iEA)A] DA — A expression BUEANEA
KHEFINGER, Blnir. while B for.

text encoding -- SCAGIIRER I TFF Unicode P45 Ef 4 51 HR I b 2 o

text file -- SCA SCIE —FPRENS IS st X file object s 8 — > SCASCESL R B35 ] — T 18] 21 B e
WOt B shibBrext encoding . SCASCFRIH FAFEASCARE (" 5K 'w') FIFFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

HiSFbinary file T IEREWSIRE F 9 2T 2 B R

triple-quoted string -- = 5|3 fF i RSN = MELXNG]S (7) WFHEGS () BWFREH. ENTED6E
ESERE M5 SRR TR A2, B2 ENAFRETFR RN EE R
SRS G S AT S, I H T AR AT JoTh S R REAT , 7RSS SURY AT e IR B4 A

type 87U E—> Python X4 8 TAH AR AAKTGAREA —FZEA, THEXRREA, v RASRE
B _ _class__ @Mk, gl type (obj) KIKHL.

type alias -- JERUHF, — A IAURY[R] A, BT SURIEIRBURE 4R E IR IRAT
KRB BRI A 2 22 . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplel[int, int, int]]:
pass

AT DA e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades(colors: List[Color]) -> List[Color]:
pass

Z 0, typing 1 PEP 484, H g% i I RERY RGN A .
type hint -- RBEfR annotarion JAF R FJEME . BRBINIES SGR ME TS E P AT

KSR IR T IR, Python ANEOREEME, (HHFXESRA M THEMEN, FF 7l thd) IDE SEH
[BEIEEERR

SRR KM B R T AGE typing. get_type_hints () RPjF, {HJRHRAE RN
AATEA.

Z )l typing fil PEP 484, A%t HI) RE R A4 -

universal newlines -- it — PR SCARI 2, FFOAR ICE RSB R A AT A5 RARAS - Unix 14745
RZ5E "\n' . Windows fJZ55E '\r\n' PLKIHHL Macintosh (2% ' \x ', Z i, PEP 278 fil PEP 3116
Ml bytes.splitlines () JfEHEZMHEILH .

variable annotation -- 28 Hibiid: XA & B B M annotation

FERREAS R R R PRI, 3 ] e H
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class C:
field: 'annotation'

AZBAMER SO L 2w s BlAnPATR AR B int JEAAY(H:

count: int = 0

AR R TEA R TR R WL 77 AT 2 09 BUARLIE 2] —fY
15 &% function annotation. PEP 484 Fl1 PEP 526, ;H\quXﬂ‘lt[jIjjﬁ'é?ﬁﬁééﬁﬁﬁiﬁo

virtual environment -- JEHIIAEE —F R ] PMEZNBE 22 1T EREE, 214 Python I AT FH AR 5 7E &2 25 il
Ft4% Python 43 KA K A ST E| [H— RS izt HA Python N HEEFAYFTH

W&, venv,

virtual machine -- JEfIBL — & 5E 4 W 34 E LAY B L. Python FE ML AT FAT 7 15 18 2 135 2% T 26
H)bytecode.

Zen of Python -- Python 2 F13i1 Python i SN 5772, 47V FAR 5 (6 BCRhifi 2. 2B ILRLEE DY
B TR A import this”,
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APPENDIX B

i A

XL AR Sphinx M reStructuredText YA K, Sphinx &—4~% NALHE Python SRS 4% 5 i) SCRY A= a4 -

AR R THEZ I R, BT EREEZE T, I Python Ao USRGEAR Ny BUAE H Uik, 355 P
reporting-bugs AR S5 . FATTRE RGBSR !

FE I
o Fred L. Drake, Jr., J5ff Python SUR T HAEZ Q5 , ARZ IR Z A
o Docutils #f40 W H, A7 T reStructuredText LA R F Docutils {4 F44: ;
o Fredrik Lundh fJ35 H Alternative Python Reference, Sphinx M F153| TR Z AN HI S T

B.1 Python JC#ipYaikE

AARZ X Python 157, Python FifE A Python SURA TR, Bl Python YIS 3 % 1) Misc/ACKS SCF:41)
T TR

AT Python 4t X ARITIHR, Python A4 1 AL H (R SCRS— IHIHRAT] !
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appeNDIX G

7 B FiF AT

C.1 zR#pImE

Python 17 225 A T BN BABFE ¥4 (CWI, U https://www.cwi.nl/ ) f#) Guido van Rossum F 1990 4E4{;
W, AEA—T 1M ABC HiE & . 48 Python (35 T2 % H H A AR TTEK, Guido {52 H +
AR .

1995 4E, Guido 7£#52 Je WAN B E Z A 5T 22 7 (CNRI, 0, https://www.cnri.reston.va.us/ ) #k&EAth7E Python
ERTTAE, FFEIRE A T 2 AU

2000 471 H , Guido FI Python #%.00FF & |41 BA#4 %] BeOpen.com {247 T BeOpen PythonLabs [P\ . [F4E1 H ,
PythonLabs [#]BA%% | Digital Creations (¥} >}y Zope Corporation; [, https://www.zope.org/). 2001 4, Python #%{4:
H4g2x (PSF, I https://www.python.org/psf/) B{37., X@&—A>% A4 Python A1 3 HITH AL A1 @ ) IEE
221, Zope Corporation FL{F /& PSF 148 Bh ik 5 .

JTA ) Python FASHS IR (4 IR & X2 7 https://opensource.org/ ). Pisi I, #iKZ%L Python it
AJE GPL AN FRELE T RAMAEN .

LZfhRA | RE F i aEE GPL#%& 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI Py
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 | 2001 PSF 7w
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P~
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 REE | 201 2001 %% | PSF =

{Efi: GPL A AR M Python £ GPL N k1. 5 GPL AJA], Frf Python ¥4 Al IEAR FL &4 R 1B MG
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RIS, T TC R TR P Sk . GPL SRA R VF AT UE(E#S Python I DA HEAE GPL " AR5 A (1 5
HHERFAHENATT .

I ARZAE Guido 155 F TARRYSMIRG IR, (151X 28 KA A Wl E

C.2 FRER= LAIH 5 & A Python ByZRFRF0F M

Python BRI TR (I ARG PSE 38 7T 12 7033

M Python 3.8.6 JF4fr, SCREAH YA #AEHE AU A TR R TR 52 PSF VR ] PRSUNI SR 45 2 BSD 8+ HXE
VAT

K840 5 AE Python WA @B TR A VFAT . X LEVF Al & SAI R VAT Z N AU — 1 i . A7 KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FF PYTHON 3.8.20 #y PSF o] finil

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),.
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.20 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.20 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.20 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.20 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.20.

4. PSF is making Python 3.8.20 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.20 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.20
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.20, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.20, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ¢4 BEOPEN.COM o] fihil

BEOPEN PYTHON FFiE 4 AT 156 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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(22 30
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FAF PYTHON 1.6.1 ity CNRI ¥ a] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(Fotakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HF PYTHON 0.9.0 F 1.2 #) CWI ¥ o] HipiY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE .

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.20 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

_random A E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () fil getnameinfo () pREL, XLEpRELTFEAIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fil asyncore B4 DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§

uu AL DA AR

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML 23 =R A

xmlrpc.client fEHVEL S PARARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt

C.3. Wi HaYiF o] S5 H

137




The Python Language Reference, %% 3.8.20

(£ 50

ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHE S DA ERE:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select HHKT kqueue fRHE H AL 5 AR A HA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 34414 Marek Majkowski’ %} Dan Bernstein [ SipHash24 LA BALS PA N AEHA:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CiES Y dtoa F strtod FEEL, HI T8 C 153 By A0KS B B g4 e - 74640, i
David M. Gay [ [E] 44 U IR T, 1Z 30424157 ] M http://www.netlib.org/fp/ F k. 2009 4£ 3 H 16 H& 3|
FA S5 2 S B DA SOBCRITAF W] e

/****************************************************************

* The author of this software is David M. Gay.
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

********~k****~k***********~k***********~k*************************/
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C.3.12 OpenSSL

WEARBEAERGE AT, W hashlib, posix, ssl1, crypt S| OpenSSL Bk & dEfE. Mok, &M T
Python [#J Windows il Mac OS X ‘%% 7 7] fig td 4% OpenSSL FERY#E D1, Fr ATE AL 151 1} T OpenSSL 14 7]
U5 DL :

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L I R SR T S N S IS S S S N S N S N N S S S T S N S N S S I I A

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

Lo I A T I S S N S

/

C.3.13 expat

BRAEBE ——with-system—expat BCE THH, 50 pyexpat § AR M5 expat R4 DAL EAY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

PRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DIH Y

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ' "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib BAKIH ek T A, W 55 zlib JACR 8 DR 2 1ib 4%

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu
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C.3.16 cfuhash

tracemalloc {#i W& M 3L IR EL T cfuhash T H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

PRIEMH] ——with-system-1libmpdec FLE THIE, G0N _decimal FEHSE 427 libmpdec 45 D14
1.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f#) C14N2.0 ik & 4} S P T W3C W 5k https://www.w3.org/TR/

xml-c14n2-testcases/ , FAR#E BSD ¥ IF (=430 K47:
Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that

the following conditions are met:

« Redistributions of works must retain the original copyright notice, this list of conditions and the fol-

lowing disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of conditions and

the following disclaimer in the documentation and/or other materials provided with the distribution.

o Neither the name of the W3C nor the names of its contributors may be used to endorse or promote

products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS~
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH

DAMAGE.
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Python 53X {7 304 :

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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EFE
..., 115
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 70
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,75
unary operator, 74
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
EHAE, 74

o\°
Il

augmented assignment, 85
& (ampersand)
mH A, TS
&:
augmented assignment, 85
() (parentheses)
call,71
class definition, 102
function definition, 100
generator expression, 66
in assignment target list, 84
tuple display, 64
* (asterisk)
function definition, 101

import statement, 9l

in assignment target list, 84
in expression lists, 80

in function calls,72
BHAF, T4

function definition, 101
in dictionary displays, 66
in function calls, 73
BEHAE,T3

* k=

augmented assignment, 85

augmented assignment, 85

+ (plus)
binary operator,75
unary operator, 74

+=
augmented assignment, 85

, (comma), 64
argument list,71
expression list, 65, 66,80, 86, 102
identifier 1list,93
import statement, 90
in dictionary displays, 66
in target list, 84
parameter list, 100
slicing, 71
with statement, 99

/ (slash)
function definition, 101
EHA, T4
//
ZHAE, T4
//=
augmented assignment, 85
/=
augmented assignment, 85
0b

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3, 115

: (colon)
annotated variable, 86
compound statement, 96, 97, 99, 100, 102
function annotations, 101
in dictionary expressions, 66
in formatted string literal, 12
lambda expression, 79
slicing, 71

; (semicolon), 95

< (less)
mH A, TS

<<
BEAF,T5

<<=
augmented assignment, 85

<=
BHF,T5

BHA, TS

augmented assignment, 85
= (equals)

assignment statement, 84

class definition, 32

for help in debugging using string

literals, 12
function definition, 101
in function calls, 71

BHA, TS

function annotations, 101
> (greater)
BHFF, TS5
>=
EHAE, TS
>>
BHA,T5
>>=
augmented assignment, 85
>>> 115
@ (at)
class definition, 102
function definition, 100
B, 74
[ 1 (square brackets)
in assignment target list, 84
list expression, 65
subscription, 71

\ (backslash)

escape sequence, 10
AR\

escape sequence, 10
\a

escape sequence, 10
\b

escape sequence, 10
\f

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

BT

augmented assignment, 85
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, identifiers,9

__abs__ () (object 7 %), 38
__add__ () (object 7 i%), 37
__aenter__ () (object 7 i%), 42
__aexit_ () (object 7y ik), 42

__aiter_ () (object 7 i%), 42
all__ (optional module attribute), 91

__and___ () (object 7 %), 37
__anext__ () (agen 75 %), 70
__anext__ () (object 7 i), 42

__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

__awailt__ () (object 7y ik), 41
__bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 7 i%), 28
__bytes__ () (object 7 i%), 26
_ _cached__, 56

__call__ () (object method), 73
__call_ () (object 7 i%), 35
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___cause___ (exception attribute), 89
__ceil__ () (object 7 i%), 39
_ class__ (instance attribute), 23
_ class__ (method cell), 34
__class__ (module attribute), 29
__class_getitem__ () (object (7% i%), 35
__classcell__ (class namespace entry), 34
__closure__ (function attribute), 20
___code___ (function attribute), 20
__complex__ () (object 77 i%), 38
__contains__ () (object 7 %), 37
__context___ (exception attribute), 89
__debug__, 87
__defaults__ (function attribute), 20
__del_ () (object 7 i%), 25
__delattr_ () (object 7 i%), 29
__delete__ () (object 7 i%), 30
__delitem__ () (object 7 i%), 36
_ dict__ (class attribute), 22
__dict__ (function attribute), 20
__dict__ (instance attribute), 23
_ dict__ (module attribute), 22
__dir__ (module attribute), 29
__dir__ () (object 7 i%), 29
__divmod__ () (object 75 i%), 37
__doc__ (class attribute), 22
__doc___ (function attribute), 20
__doc__ (method attribute), 21
_doc___ (module attribute), 22
__enter__ () (object 7 i%), 39
__eq__ () (object 75 i%), 26
__exit__ () (object 7 i%), 39
_ file_ ,56
_ file_  (module attribute), 22
_ _float__ () (object 7 i%), 38
__floor__ () (object 7 i%), 39
_ _floordiv__ () (object 7 i%), 37
_ format__ () (object 7 i%), 26
___func__ (method attribute), 21
_ future_ , 119

future statement, 92
__ge__ () (object 7 i%), 26
__get__ () (object 7 i%), 30
__getattr__ (module attribute), 29
__getattr__ () (object 7 i%), 28
__getattribute__ () (object 7 i%), 28
__getitem__ () (mapping object method), 25
__getitem__ () (object 7 i%), 36
__globals__ (function attribute), 20
__gt__ () (object 7ri%), 26
__hash__ () (object 7 i%), 27
__iadd__ () (object 7 i%), 38
__iand__ () (object 7 i%), 38
__ifloordiv__ () (object 75 i%), 38

__ilshift__ () (object 7 i%), 38
__imatmul__ () (object 7 i%), 38
__imod__ () (object 7 i%), 38
__imul__ () (object 7 i%), 38
__index__ () (object 7 i%), 38
__init__ () (object 7 i%), 25
__init_subclass__ () (object %7 i%), 32
__instancecheck__ () (class 7 i%), 35
__int__ () (object 7 i%), 38
__invert__ () (object 7 %), 38
__dor__ () (object 7 i%), 38
__ipow__ () (object 7 i%), 38
__irshift_ () (object 7 i%k), 38
__isub__ () (object 7 i%), 38
__iter__ () (object 7 i%), 36
__itruediv__ () (object 7 i%), 38
__ixor__ () (object 7 i%), 38
__kwdefaults__ (function attribute), 20
__le_ () (object % i%), 26
__len__ () (mapping object method), 28
__len__ () (object 7 %), 36
__length_hint__ () (object 7% i%), 36
_ loader_ ,55
__1shift__ () (object 7 i%), 37
__1t__ () (object % i%), 26
_ _main_

B 46, 107
__matmul__ () (object 7 i%), 37
__missing__ () (object 7 i%), 36
__mod___() (object 7 %), 37
_ _module__ (class attribute), 22
__module___ (function attribute), 20
__module__ (method attribute), 21
_mul__ () (object 7 i%), 37
_ _name_ ,55
_ name___ (class attribute), 22
__name___ (function attribute), 20
__name___ (method attribute), 21
__name___ (module attribute), 22
__ne__ () (object 7 i%), 26
__neg__ () (object 7 %), 38
__new__ () (object 7 i%), 25
__next__ () (generator 7 %), 68
__or__ () (object 7 i%), 37
__package_ ,55
__path_ ,55
__pos___ () (object 7 i%), 38
__pow___ () (object 7 i%), 37
__prepare__ (metaclass method), 33
__radd__ () (object 7 i%), 37
__rand__ () (object 7 i%), 37
__rdivmod__ () (object 7 i%k), 37
__repr__ () (object 7 i%), 26
__reversed__ () (object 77 %), 36
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__rfloordiv__ () (object 7 i%), 37
__rlshift_ () (object 7 %), 37
__rmatmul__ () (object 7 %), 37
__rmod__ () (object 7 i%), 37
__rmul__ () (object 7 i%), 37
__ror__ () (object 75 i%), 37
__round__ () (object 7 i%), 39
__rpow__ () (object 7 i%), 37
__rrshift__ () (object 7 i%), 37
__rshift__ () (object 7 i%), 37
__rsub__ () (object 7 i%), 37
__rtruediv__ () (object % i%), 37
__rxor__ () (object 7 i%), 37

_ self__ (method attribute), 21
__set__ () (object 7 i%), 30
__set_name__ () (object 7 i%), 30
__setattr__ () (object 7 i%), 28

_ setitem__ () (object 7 i%k), 36

_ _slots_ ,124

__spec__,55

__str__ () (object 7 i%), 26
__sub__ () (object 7 i%), 37
__subclasscheck__ () (class 7 i%), 35
__traceback___ (exception attribute), 88
__truediv__ () (object 7 i%), 37
__trunc__ () (object 7 i%), 39
__xor___ () (object 75 i%), 37

{} (curly brackets)
dictionary expression, 66
in formatted string literal, 12
set expression, 66
| (vertical bar)
BHF, TS5
| =
augmented assignment, 85
~ (tilde)
BHFE, T4
4k
AssertionError, 87
AttributeError, 70
GeneratorExit, 68,70
ImportError, 90
NameError, 64
StopAsyncIteration, 70
StopIteration, 68, 88
TypeError, 74
ValueError, 75
ZeroDivisionError, 74
HELE
PYTHONHASHSEED, 28
A
assert, 86
async def, 103
async for, 103

async with, 104
break, 90, 96, 98
class, 102
continue, 90, 96, 98
def, 100
del, 25, 87
for, 90, 96
global, 87,93
if, 96
import, 22, 90
nonlocal, 93
pass, 87
raise, 88
return, 88, 98
try, 24,97
while, 90, 96
with, 39, 99
yield, 88

= HAF
% (percent), 74
& (ampersand), 75
* (asterisk), 74
** 73
/ (slash), 74
/7,74
< (less), 75
<<, 75
<=,75
1=,75
==,75
> (greater), 75
>=75
>>,75
@ (at), 74
~ (caret), 75
| (vertical bar), 75
~ (tilde), 74
and, 78
in, 78
is, 78
is not,78
not, 78
not 1in, 78
or, 78

A

abs
[FE % %, 38
abstract base class -- £ %, 115
aclose () (agen 7 i%), 70
addition, 75
and
bitwise, 75
BHA, T8
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annotated function, 21
assignment, 86 asynchronous generator --— %4 pk &, 116
annotation -- AFi, 115 asynchronous generator iterator —- &
annotations + A R R R, 116
function, 101 asynchronous iterable -- #3F 7% KXt £,
anonymous 116
function, 79 asynchronous iterator -- R ¥ %R E, 116
argument asynchronous—generator
call semantics, 71 T4, 69
function, 20 athrow () (agen 7 i%), 70
function definition, 101 atom, 64
argument -- %#, 115 attribute, 18
arithmetic assignment, 84
conversion, 63 assignment, class, 22
operation, binary, 74 assignment, class instance, 22
operation, unary, 74 class, 22
array class instance, 22
M, 19 deletion, 87
as generic special, 18
except clause, 97 reference, 70
import statement, 90 special, 18
X425, 90,97, 99 attribute -- B, 116
with statement, 99 AttributeError
ASCII, 4,9 Bl4h, 70
asend () (agen 7 i%), 70 augmented
assert assignment, 85
iE 4], 86 await
AssertionError in comprehensions, 65
Bl4h, 87 KT, 73,103
assertions awaitable -- H &£, 116
debugging, 86
assignment B
annotated, 86 b'
attribute, 84 bytes literal, 10
augmented, 85 b"
class attribute, 22 bytes literal, 10
class instance attribute, 22 backslash character,6
slicing, 85 BDFL, 116
statement, 19, 84 binary
subscription, 85 arithmetic operation, 74
target list, 84 bitwise operation, 75
async binary file —— 3% X#, 116
XH#F, 103 binary literal, 14
async def binding
4, 103 global name, 93
async for name, 45, 84, 90, 91, 100, 102
in comprehensions, 65 bitwise
47,103 and, 75
async with operation, binary, 75
A, 104 operation, unary, 74
asynchronous context manager -- # ¥ or, 75
TXEHEE, 116 xor, 75
asynchronous generator blank line,7?
asynchronous iterator,?21 block, 45
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code, 45
BNF, 4, 63
Boolean
operation, 78
Xt %, 19
break
iE 4, 90, 96, 98
built-in
method, 22
built-in function
call, 73
t4,21,73
built-in method
call,73
xt4,22,73
builtins
i, 107
byte, 19
bytearray, 19
bytecode, 23
bytecode —-- F¥H &, 116
bytes, 19
[EE & %, 26
bytes literal,9
bytes-like object —-- FHF AL, 116

C

c, 10
language, 18, 19, 21,75
call,71
built-in function,73
built-in method, 73
class instance, 73
class object, 22,73
function, 20,73
instance, 35,73
method, 73
procedure, 83
user—-defined function, 73

callable

x4, 20,71
callback -- [, 117
C-contiguous, 117
chaining

comparisons, 76
exception, 89
character, 19,71
chr
[EE & %, 19
class, 117
attribute, 22
attribute assignment, 22
body, 34
constructor, 25

definition, 88, 102

instance, 22

name, 102

T4, 22,73, 102

iE A7, 102
class instance

attribute, 22

attribute assignment, 22

call,73

4,22,73
class object

call, 22,73
class variable —- %% &, 117
clause, 95
clear () (frame 7 ik), 24
close () (coroutine 7 %), 41
close () (generator 7 i%), 68
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_1lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 45
code object,?23
coercion —-- BEH| KA I 117
comma, 64

trailing, 80
command line, 107
comment, 6
comparison, 75
comparisons, 27

chaining, 76

compile

B & %, 93
complex

number, 19

[EE %%, 38

£, 19
complex literal, 14
complex number -- £#,117
compound

statement, 95
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comprehensions, 65
dictionary, 66
list, 65
set, 66

Conditional
expression, 78

conditional
expression, 79

constant, 9

constructor
class, 25

container, 18,22

context manager, 39

context manager —- T X&H&E, 117
context variable -- FTXZ &, 117
contiguous —-- ##r, 117
continue

iE 4], 90, 96, 98
conversion

arithmetic, 63
string, 26, 83
coroutine, 40, 67
function, 21
coroutine —-- A&, 117
coroutine function —-- P& &%, 117
CPython, 117

D
dangling

else, 96
data, 17

type, 18

type, immutable, 64
datum, 66
dbm.gnu

HR, 20
dbm.ndbm

HHk, 20
debugging

assertions, 86
decimal literal, 14

decorator -- EMH# 117
DEDENT token, 7,96
def

iE 4], 100
default

parameter value, 101
definition

class, 88, 102

function, 88, 100
del

B4, 25,87
deletion

attribute, 87

target, 87

target list, 87
delimiters, 15
descriptor -- #H® ¥, 117
destructor, 25, 84
dictionary

comprehensions, 66

display, 66

st £, 20, 22,27, 66,71, 85
dictionary -- 4, 118

dictionary comprehension —- F # 3 & &,

118

dictionary view —-- FHAE, 118
display

dictionary, 66

list, 65

set, 66
division, 74
divmod

[EE & %, 37, 38
docstring, 102
docstring ——- XHFELE, 118
documentation string, 23
duck-typing —-- KA 118

E

e
in numeric literal, 14
EAFP, 118
elif
KETF, 96
Ellipsis
&, 18
else
conditional expression,79
dangling, 96
XHF, 90, 9698
empty
list, 65
tuple, 19, 64

encoding declarations (source file), 6

environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval
[E)E & %k, 93, 108
evaluation
order, 80
exc_info (in module sys), 24
except
XEF, 97
exception, 47, 88
chaining, 89
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handler, 24
raising, 88
exception handler, 47
exclusive
or, 75
exec
B & & %, 93
execution
frame, 45, 102
restricted, 46
stack, 24
execution model, 45
expression, 63
Conditional, 78
conditional, 79
generator, 66
lambda, 79, 101
list, 80,83
statement, 83
yield, 67
expression -- Rk =R, 118
extension
module, 18
extension module -- ¥ EAEH, 118

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —— f-Ff&,118
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 19
file object —- XfFXxf#,118
file-like object —-- XH&R T4, 118
finalizer, 25
finally

X4, 88,90,97, 98
find_spec

finder, 52
finder, 51

find_spec, 52
finder —-- & #, 118
float

[EE & %, 38

floating point
number, 19
X%, 19
floating point literal, 14
floor division -- @ FEUER%, 118
for
in comprehensions, 65
iE 4, 90, 96
form
lambda, 79
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 117
frame
execution, 45, 102
&, 23
free
variable, 45
from
import statement, 45,91
X85, 67,90
yield from expression, 67
frozenset
%, 20
fstring, 12
f-string, 12
function
annotations, 101
anonymous, 79
argument, 20
call, 20,73
call,user—-defined, 73
definition, 88, 100
generator, 67, 88
name, 100
user—-defined, 20
4., 20, 21,73, 100
function -- F#, 118
function annotation —— FHAFE, 118
future
statement, 92

G

garbage collection, 17
garbage collection -- Hrdf [k, 119
generator, 119
expression, 66
function, 21, 67, 88
iterator, 21, 88
X4, 23, 66,68
generator —— A ik, 119
generator expression, 119
generator expression -- 4 k&R R, 119
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generator iterator —- 4 g EEERE, 119
GeneratorExit
Bi4h, 68,70
generic
special attribute, 18
generic function —-- Z A ¥, 119
GIL, 119
global
name binding, 93
namespace, 20

iE 4], 87,93
global interpreter lock —— 4 F @B 84
119
grammar, 4
grouping, 7
Fi
handle an exception,47
handler
exception, 24
hash
& & %, 27

hash character,6
hash-based pyc ——- #FWBHH pyc, 119
hashable, 66
hashable —-- #¥%%, 119
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

|
id
| & &%, 17
identifier,8, 64
identity
test, 78
identity of an object, 17
IDLE, 120
if
conditional expression, 79
in comprehensions, 65
E A, 96
imaginary literal, 14
immutable
data type, 64
object, 64, 66
x4, 19
immutable —- R4, 120
immutable object, 17
immutable sequence

&, 19
immutable types
subclassing, 25

import
hooks, 52
iEA], 22,90

import hooks, 52
import machinery, 49
import path -- RAEA&, 120
importer —— H A, 120
ImportError

B4, 90
importing —— & A, 120
in

KT, 96

BEHAE, T8
inclusive

or, 75
INDENT token,7
indentation,?7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 102
input, 108
instance

call, 35,73

class, 22

T4, 22,73
int

& &%, 38
integer, 19

representation, 19

&, 18
integer literal, 14
interactive -- X I, 120
interactive mode, 107
internal type,23
interpolated string literal, 12
interpreted —— FEA, 120
interpreter, 107
interpreter shutdown —— B xH, 120
inversion, 74
invocation, 20
io

#Hk, 23
is

mHAE, T8
is not

EHAF, T8
item

sequence, 71

string, 71
item selection, 19
iterable
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unpacking, 80
iterable -- H#HERM4£, 120
iterator —-- #RAE, 120

J
in numeric literal, 15

Java
language, 19

K

key, 66

key function —— # &, 120
key/datum pair, 66

keyword, 9

keyword argument -- X#F5#, 121

L

lambda, 121
expression, 79, 101
form, 79
language
c, 18,19,21,75
Java, 19
last_traceback (in module sys), 24
LBYL, 121
leading whitespace, 7
len
ME &% 19, 20, 36
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list, 121
assignment, target, 84
comprehensions, 65
deletion target, 87
display, 65
empty, 65
expression, 80, 83
target, 84, 96
4,19, 65,70,71, 85
list comprehension —- %|%k# &R, 121
literal, 9, 64
loader, 51
loader —- ju# %, 121
logical line,5
loop
over mutable sequence, 97
statement, 90, 96
loop control
target, 90

M
magic
method, 121
magic method —- JEARF %, 121
makefile () (socket method), 23
mangling
name, 64
mapping
*t £, 20, 23,71, 85
mapping —- B, 121
matrix multiplication, 74
membership
test, 78
meta
hooks, 52
meta hooks, 52
meta path finder —-- TLEZ&EH A, 121
metaclass, 32
metaclass -- 2, 121
metaclass hint, 33
method
built-in, 22
call, 73
magic, 121
special, 125
user—defined, 21
t4,21,22,73
method —-- ¥, 121
method resolution order -- 7 3 ## IR 7,
121
minus, 74
module, 121
extension, 18
importing, 90
namespace, 22
T4, 22,70
module spec, 5l
module spec —- HEEIMAX, 121
modulo, 74
MRO, 122
multiplication, 74
mutable
4,19, 84,85
mutable —— HZ&XT4£, 122
mutable object, 17
mutable sequence
loop over, 97

4, 19
N

name, 8, 45, 64
binding, 45, 84, 90, 91, 100, 102
binding, global, 93
class, 102

158

EL]



The Python Language Reference, %% 3.8.20

function, 100
mangling, 64
rebinding, 84
unbinding, 87
named tuple —-- B4 T4, 122
NameError
B4, 64
NameError (built-in exception), 46
names
private, 64
namespace, 45
global, 20
module, 22
package, 51
namespace —— W4 %, 122
namespace package -- #%& % H4, 122
negation, 74
nested scope —-— ﬁ%ﬁ?}ﬂﬁ’ 122
new-style class —— ¥z, 122
NEWLINE token,5, 96
None
*£,18,83
nonlocal
iE 4], 93
not
BHF,T8
not in
EHA, T8
notation, 4
NotImplemented
X%, 18
null
operation, 87
number, 14
complex, 19
floating point, 19
numeric
£,18,23

numeric literal, 14

O

object, 17
code, 23
immutable, 64, 66
object —— X%, 122
object.__slots_ (HE%E %), 31
octal literal, 14
open
[EE & %, 23
operation
binary arithmetic, 74
binary bitwise, 75
Boolean, 78
null, 87

power, 73
shifting, 75
unary arithmetic, 74
unary bitwise, 74
operator
— (minus), 74, 75
+ (plus), 74,75
overloading, 25
precedence, 80
ternary, 79
operators, 15
or
bitwise, 75
exclusive, 75
inclusive, 75
BEHAE, T8
ord
& &%, 19
order
evaluation, 80
output, 83
standard, 83
overloading
operator, 25

P

package, 50
namespace, 51
portion, 5l
regular, 50

parameter
call semantics, 72
function definition, 100
value, default, 101

parameter —- F%, 122

parenthesized form, 64

parser, 5

pass
iE 4], 87

path
hooks, 52

path based finder, 57

path based finder —- XFEBEZM &K E, 123

path entry -- Ef£AH,123

path entry finder —- E&ZEN DO &EHKE, 123

path entry hook —-- BE&ENE4F, 123
path hooks, 52
path-like object —- B&EX£,123
PEP, 123
physical line,S5,6,10
plus, 74
popen () (in module os), 23
portion
package, 51
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portion —— #4123
positional argument -- L& %%, 123
pow
[EE & %, 37, 38
power
operation, 73
precedence
operator, 80
primary, 70
print
[EE & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 64
procedure
call, 83
program, 107
provisional API -- ¥ % API, 123
provisional package -- % FAf, 123

Python 3000, 123
Python #&&HEN
PEP 1,123
PEP 8,76
PEP 236,92
PEP 238,118
PEP 252,30
PEP 255, 68
PEP 278,125
PEP 302,49,60, 118, 121
PEP 308,79
PEP 318,103
PEP 328,60
PEP 338,61
PEP 342,68
PEP 343,39, 100, 117
PEP 362,116,123
PEP 366, 55,60, 61
PEP 380, 68
PEP 395,60
PEP 411, 123
PEP 414,10
PEP 420,49,51, 56,60, 118, 122, 123
PEP 443,119
PEP 448, 66,73, 80
PEP 451,61,118
PEP 484,35,86,101, 115,119, 125,126
PEP 492,41,68, 104, 116, 117
PEP 498,14,118
PEP 519,123
PEP 525,068,116
PEP 526,86, 101, 115, 126
PEP 530,65
PEP 560, 33, 35

PEP 562,29
PEP 563,92,102
PEP 570, 101
PEP 572, 66,79
PEP 3104,93
PEP 3107, 101
PEP 3115,33,102
PEP 3116,125
PEP 3119,35
PEP 3120,5
PEP 3129, 103
PEP 3131,8
PEP 3132,85
PEP 3135,34
PEP 3147,56
PEP 3155, 124
PYTHONHASHSEED, 28
Pythonic, 124
PYTHONPATH, 57

Q

qualified name —- [} 4&#%, 124

R
r'
raw string literal, 10
r"
raw string literal, 10
raise
iE 4, 88
raise an exception,47
raising
exception, 88
range
)& & %, 97
raw string, 10
rebinding
name, 84
reference
attribute, 70

reference count —-- 5| %%, 124

reference counting, 17
regular
package, 50
regular package —— H# A, 124
relative
import, 91
repr
[EE & %, 83
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 19
reserved word,9
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restricted
execution, 46
return
iE 4], 88, 98
round

[EE & %, 39
S

scope, 45, 46
send () (coroutine 7 %), 41
send () (generator 75 %), 68
sequence, 124
item, 71
4,19, 23,71, 78, 85, 96
set
comprehensions, 66
display, 66
£, 20, 66
set comprehension —- £A4# SR, 124
set type
Xt %, 19
shifting
operation, 75
simple
statement, 83
single dispatch —-- B4k, 124
singleton
tuple, 19
slice, 71
B & &%, 24
4,36
slice —— 4,125
slicing, 19,71
assignment, 85
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 125
special method -- 4% i, 125
stack
execution, 24

trace, 24
standard
output, 83

Standard C, 10

standard input, 107

start (slice object attribute), 24, 71

statement
assignment, 19, 84
assignment, annotated, 86
assignment, augmented, 85
compound, 95

expression, 83
future, 92
loop, 90, 96
simple, 83
statement -- &4y, 125
statement grouping, 7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 71
stop (slice object attribute), 24, 71
StopAsynclteration
Bl4h, 70
Stoplteration
41, 68, 88
string
__format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 83
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 71
&, 71
string literal,9
subclassing
immutable types,25
subscription, 19, 20, 71
assignment, 85
subtraction, 75
suite, 95
syntax, 4
sys
A, 98,107
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 52
sys.modules, 51
sys.path, 57
sys.path_hooks, 57
sys.path_importer_cache, 57
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 47

T

tab, 7
target, 84
deletion, 87
list, 84,96
list assignment, 84
list,deletion, 87
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loop control, 90
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary

operator, 79
test

identity, 78

membership, 78
text encoding —-- XAZHEHR, 125
text file —— SCAXH, 125
throw () (coroutine 7 i%), 41
throw () (generator 7 %), 68
token, 5
trace

stack, 24
traceback

T4, 24, 88, 98
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immutable data, 64

EE &%, 17,32
type alias —-- (A F|4, 125
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TypeError
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finally, 88, 90, 97, 98
from, 67, 90
in, 96
yield, 67
4, 122
virtual environment -- &I, 126
virtual machine —-— JE#AHL, 126
xR
asynchronous—generator, 69
Boolean, 19
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None, 18, 83
NotImplemented, 18
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user—-defined function, 20,73, 100
user—-defined method, 21
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Windows, 107
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