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

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

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

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

VEH o MAET—J7TH , WRARIEAE S Python F HAR 7 AT JC %08 7 e G RSB U, VRV % REASAEIX

%zﬁﬁmoW%%ﬁﬁﬁﬁﬁﬁ%EEEﬁ%%X,mﬁ%ﬂ%ﬁgﬁﬁﬁaﬁi&%—ﬁﬁﬁﬁ—é
FEHLA-)

TEWE 5 275 SO U AGE 2 B S R ARG e i — BAASCBUnT R A A A, R[] — 3 5 A H A S BT fiE
AR 730 eSS —J5T8, CPython Jef5- 3" {2 ] 1 Python SCH (SR HAt — LS LAY 373 thAe
By, AR T A RS —R, dpe Y Sy S BB BRI PR, RS R BIAEIE SC
BRI 2Bk R — LB TR A SEIERE

& Python SCBUHRAT A — L N EAIBRHERIBIIL . A KB SCRI R 2 L library-index 5[ RN BB AR
B e, ARBTG5 T I R A R

1.1 HithseZ)

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

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

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

IronPython 5 —-~NET ¢ Python ¥, 5 Python.NET [ S7E T B 24 i IL #)5E4: Python 323, H H
4 Python {4 A ELHE41% . NET T4, T HOAITE %5k 49803 Jython {1 Jim Hugunin. A8 T N
W45 5] IronPython %3,
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PyPy 524 f{ii i} Python i 5 % 5 1Y Python SCBL. B SCHF 2 HAWSE LI AT B s ket AR s fe
AT s MITH A Hinz —g il avir g o@reds (F5E 2 M) Python 455 11), Gl
PR F AT . AR RN YT PyPy TiH T

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

1.2 £5iF

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

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

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

FEAAMAYIT SR — 2Bk (R E U FR) k. = =o 82k (1) ORI B Tk mil; B2 byt
RATGBAER . RS () FRpl— TR ZIRER; KoM, S (+) FR—KEREWRER, 1iihJ7
FESIRERINE ([ 1) FR IR @ U, X N ATER)) . * F + ARS8 E i X%
s WS AT, B PR STET S N SHIEAURT 2 RIERT . GANER h—1T: A
ZASFRI R RN AT BE 2 A E R AL N 24T .

FEIEE SO (N ks B, B BOMIETH TP 2YE: =R 2 RS SCP AP TESR E OF) XA
TEREIN LR A ASCIL AT lIRAES (<. . . >) FEEAR BTN A X T B E AT S RYARIE A RIm] PATE
BN R 2 A B R

SR AR AT KT LT-HR], (R ik SOMATIAE SCRAFAEAR KX A dl 3 5 SO T4 A
WA, AT E SR B3k A B AL S AL . 2R —F (A7) B ) BNF 43
FETAEE S AEZ A R 0 A DU g S
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CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

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



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

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

2.1.4 4EOFSER

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

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

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

WA gn 6% = B, W BRI 4 S ok UTF-8. b Ak, G SO 9 15 52 47 o8 UTE-8 = 45 il 7 5 76
(b'\xef\xbb\xbf "), SCIF4IBHAEE A UTF-8 (iX 2 Microsoft [f{ notepad 258 L ETE )

i P WA S 1 4 i 44 FRAL 252 Python FTA AT B St . BTG 1RE S I8 TSRS, 95 TE SCFAFER . R
FIBRIFAT o

2.1.5 BRXBIITHHE

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

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

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

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

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

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

6 Chapter 2. &% 54T
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21.7 AT

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

2.1.8 4git

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

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

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

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

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

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

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

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

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

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

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

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

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

2.2 HipRAF

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

2.3 FRIRFHIXEF

PRIAAF (S IS & A%) iy AR A E AT it »

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

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

Python 3.0 5| AT ASCII {li Fl AAMW I/ NFAF (WL PEP 3131). X S84 40 2K 425 T unicodedata i
ey Unicode “FAF AL R AR o

PRIRAF I BB BRI . XK/ INE R

identifier = xid _start xid_continue*

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

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

xid_continue

30T AT Unicode 251 25 X
* Lu- REFE}
. L~ NEFA
o Le-JiH KGR
o Lm - B4 Bk
* Lo - Mt~y &
. NI- FEECF
* Mn - JE75E FARIH
. M- &2 AR
*© Nd - T
* Pc- JEFAR R
o Other_ID_Start - explicit list of characters in PropList.txt to support backwards compatibility
* Other_ID_Confinue - |f] I

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

Unicode 4.1 W1 BTG 0] IR R AF 255322 0L AR AEE HTML 044842 https://www.dcl.hpi.uni-potsdam.de/
home/loewis/table-3131.html

2.3.1 X#E=x

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

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

2.3.2 RBIFRIATFR

FLEEARATIE (B T R8T HOARRIRIE Lo X BEARIRAT R fir A4 U8 AT R A1 T Sk AN S

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

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

_*__ RGUE XA XA TR RS LS (RLIEARIE ) BT iE L. BT RGUE LA PR KT iE S
WA ok 7y ik 4 Ak SRR . RARH) Python A HIAKFE L L BLEAAFR . AT AN DR SR i 2 7 )
__ ARRIAT AR T RE S EOCE I A

—_* RRAAFR. XFAFRAESEE PRI, S PA—FR &I E S DA AR S IR AL SR AL
JRIEZ A TR o . S AT (85F) .

24 FH{HE
FHIAM T FRR— BN ERINE .

241 FHBNFHEFHEE

TR IR R AR 3R E G AT A

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

| "fr" | "Fr" | n fR" | "FR" | "rf" | "rF n | "Rf" | "RF"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "' o Jongstringitem* "'''"™ | '""W' Jongstringitem* '"""'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq

24. FHIE 9


https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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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 = "rr'v" longbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

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

bytesescapeseqg = "\" <any ASCII character>

XL H PR R — NEER Gl st ringprefix Bibytesprefix HPHERMRIRMD Z FIARFA
2. VEFAFHE h A P I E S5 RSO i A s BRI UTE-8; 2 L% #2575 7/

E SRR S A WA (B AT AT B 15 (1) 80315 (") SRAR/R ¥ R o EATTHL AT AT IORS i i =4
B SO0 SRR R R (B AR =715 F4F $) . SRHL () TR R XPRE RS U AR IEA T
S, BIAT, RAMTA B 825 5% T4

FRERFEELRITARE o W B EfEM bytes KAMIE str AL ENHERE ASCI
FAE; TV AUAAE 128 KA L DA SUE R AR

FRPRREAT R EA T AR o B R KR EAF AR R 46 T AF B i SR 2 Y
PEHAR B I AR B . AR R P AT (Ut A \u FOSOESUR Subiikxd fF. miT
Python 2.x {)JFURSE—T4 T HI{ELAYHFFIES Python 3.x R—2(, 'ur' AT AR,

3.3 BIIIRE: BOMA T RSB T IR ro B, 5 'br' Y SCHIE .

3.3 HiCRE: W IHAGE— R FI{E (0 value ) B SCHRR TS A LAFIfb Python 2.x il 3.x AR A Y 7] 25 4k
. I PEP 414,

fg £ BE BRI TR FEEAR Y XA BT @ ST @, g e
HH, EARES "o 5w N, FIFTEEIARE L TR, (AR L T A P THIE
TE=51 5 FHIES, RVFATERSER UNIATHE S OFFRRED), BRI AR XESE =515, ZhoR
HFIENEH. C 5157 2MRARFHER 74, B 8. )

Rl o 8RBTSR, TR ER AT B A A SO S ST IR IE C it SO R 32
AT i AT

EXFY | BEX Exe
\newline | SBMLINETT4 1 Z 0

W\ FURHT (\)

\! H5[5 (1)

\" W[ (")

\a ASCTI %% (BEL)

\b ASCIILER% (BS)

\f ASCII JE4E (FF)

\n ASCII #:47 (LF)

\r ASCII [7] % (CR)

\t ASCII 7K~f-ifil % (TAB)

\v ASCII =t F{ i % (VT)

\ooo JNHEFIEL 000 B I FA4F (1,3)
\xhh T HERIEL hh RSO TFAT | (2,3)

10 Chapter 2. &% 54T
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BT H T THE Ha] A SOFP 80T

BXFFS BX EZ L]
\N{name } Unicode 8 5 ZFR KN name HF4F | (4)
\uxxxx 16 f7 7S HE £ oo B 071 F4F o)
\Uxxxxxxxx | 321 16 FEHIE xooooox FALHIFAE | (6)

R
(1) StpifE C —8, 52w =/ \ SR .
(2) ShRiE C AR, ZERDAURFAS 7N HEH £ .
Q) FEFATERFEA, 7 BB RN Ut B SR DA BE AR A7 AR e, X
L SCRS DARH R EUfE A4 Unicode 545
(4) £ 3.3 BUESC A TR 514" 135
(5) BERMAAPYAS 7S BRI E .
(6) My =Un] R F/RAE & Unicode “FAF . ZLRAAUR NS/ HE IR .
SRE C A, BrA TCiR R B SOP SR R R AR R R, BAt@i, RAHI R B4R PHRE . (X
P AAEVHKIARA ] AR 7 — e SUFS, A D ek h 45 R RS 52 . ) 79 SNEERE A — > K A
g BT I E T R SOF SIS T R P A B, SRS TCIRIR A ¥ A
TE 3.6 MU EE PR Unrecognized escape sequences produce a DeprecationWarning.

7E 3.8 HiUH ¥R Unrecognized escape sequences produce a SyntaxWarning. In some future version of
Python they will be a SyntaxError.

RPfEfE i fE s, 515 War DA L AT, ERRHL LR B R L gkt Bl e\ 2—4
R AR I, TR — AR — ARG 55 i o\ " RN R A B T (B
R IR AR AR RE AR A SR TGS A . AR, — AR5 F @A R AL A A RAH A s R (A L
Eﬁ%)‘éﬁ)ﬁﬂ‘ﬁ[%?ﬁ)o B — N AR I — AT A P SR A4, T R —
AT,

24.2 FHBFEHEHE

ZA MBI AR BT B I (A ARF ), TS S n] DA AN, Hef S5 ) T AR P —
&, I, "hello"™ 'world' %[HT "helloworld". BUAERMERTLAR/DBHLAGMEI, DA MR K
M FAFER R N EEAT, H R AR IR T 2 SR, filtn:

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

)

TERRF M RAE AR Z 0 E Y, (R AE I SE B FEIBATINPHE AT Fah s N+ 5B 54T . b2
TR IHEPHE R 0 AR AR5 15 ) (G R IR A MR T AR M =5 557455, by
AR ER TR ] 5 3 A ER P T (2

243 gAtFHFEFEE

3.6 BRI HE.

! http://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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W XACTF AT P F EAABR fstring JEAF A ' £ 80 ' F ' BISHAG AR (. XA AR A S e B, B
PA () BoRmg ks b AT R T IS R, WP A P IHE SR b S AEs T R BORE

5 SUTH) S BARE 8 FAF R A h— FERRTY (R JEF I LRSS AR A ) . RIS )5, FAFER N
BT REEA T
f_string n= (Iiteral_char | "{{" | "}}" | replacement_field)*
replacement_field := "{" f expression ["!" conversion] [":" format_spec] "}"
f_expression n= (conditional_expression | "*" or_ expr)
("," conditional_expression | "," "*" or expr)* [","]
| yield expression
conversion n= "s" | "r" | "a"
format_spec n= (lIiteral_char | NULL | replacement_field)*
literal_char n= <any code point except "{", "}" or NULL>

FRPERTEAES 5 ASMNITR M 5 L IEAL B, B T RUEAESE = ' (0" 80" ) ) e o A B 5
ARG S {0 bR — P BL, B VA Python FkAAT 3k, kX2 IR nlHEA —A-LARLS ' ' 45
IR T B ZJRBaTRENT A — AR S s AR S IIAT . BT BA RS L MRS

Ho

Expressions in formatted string literals are treated like regular Python expressions surrounded by parentheses, with a few

exceptions. An empty expression is not allowed, and both 7ambda and assignment expressions

: = must be surrounded

by explicit parentheses. Replacement expressions can contain line breaks (e.g. in triple-quoted strings), but they cannot
contain comments. Each expression is evaluated in the context where the formatted string literal appears, in order from

left to right.

WERARE THARSF, RIBAXHRIEEGIR S S s L. Fetieff s RIS RIAN str O, " 1e il

M repr (), M ''a' HFH ascii().

FEMZ ISR format () PRSI TAR AL AR UL IIAT S Wt AFA B SR format ()
Jiike WAREWAEKBHIFT SE A— D2 T4 8 . RIEHEUE R S U ETERDN PR R A EY .
Tz BRI AT T A S A i B iR 7 B X S S T Be vl DA & H SR 7 Boil 4 KU BIAT
ER T PR R E B R 7 B X B AU AT 5 5 A5 e format() 75 34 B i A [ o

AP FIE T PADEE (B2 R 7 BORNREYR 7 B 2 A FififE -
— LR LA R T {E A AR

>>> name = "Fred"

>>> f"He said his name is "

"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: . " # nested fields
'result: 12.35"

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

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

>>> number = 1024

>>> f" " # using integer format specifier
'0x400'
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5 R A HS P TELR AR ) T8 S 00— A G R B e 3 B I P AT A BB -5 SR A% U AL 4 HR 7 T
EFT G ST

f"abc def" # error: outer string literal ended prematurely
f"abc def" # workaround: use different quoting

RAFB AP A SV TR, XS5 KA R

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

VL P 0 R S RHLHE SLIO L, DA B — I Rt

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

AT AT R P EA TR AVESCR A5 eR BV P o s Rkt

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

>>> foo. doc_  is None
True

7% W PEP 498 T @ MM AL T 47 5 FIHAE RIS, PASCBE T TR € B A% U A ER AL 9 st

format ().

244 WFFEE

i%?z%zﬁﬂﬁi¥iziﬁ$3§§!:%%E!%ﬁ\ RS WA LTI EBCEEE AT B — S8 — 1 G
Eéﬁ??ﬁﬁﬁxﬁﬁﬁﬁ%rﬂEﬁ%ﬁﬁi%i%ﬁ%ﬁé%ﬁ”ﬁ?ﬁﬁlﬁ&%o

2.4.5 BERFEIE

HERVHCF A R DA A SCEE T A

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "Qm")~*
bininteger = "0" ("b"™ | "B") (["_"] bindigit)+

octinteger = "0" ("o"™ | "O") (["_"] octdigit)+

hexinteger = "0" ("x" | "X") (["_"] hexdigit)+

nonzerodigit = mrLLLmon

digit = "o"..."o"

bindigit = "om | omin

octdigit = "or...mn

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

RO IE AR BB RS, BE—ER ) ST N AE.

A 8 BT R/ TR P B R R i 2 o AR RS 7 AR R T e . — A R RIS AT e
-z 1a], ol BRI 0x 2 )5

24. FHIE 13
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HRAEER T REOT A AVFA BN Z . XN TS Python TEMUA 3.0 Z I FT 6 i C KUk /Lt il
FIHEARE .
— SRR A E A R A

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

T 3.6 HCE B AAVFAE T IME O T Rkt 770 4l

24.6 FR¥FEE

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

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

fraction = "." digitpart

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

VERRE A AR RO AT B2 LA 10 8. N, 077010 ATAR), HIIRIE(ES 7710
AT o 3 SR A ARV AT RO T ARSI o X R I, SCRRDA R ) R A T3 4

— B S TG R I

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

T 3.6 JOE B AAVFLE T IEME O R Rt 704l

247 EMFEME
B THIEL R DA TRlYE 2 SCHEA T IA:

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

— N RERCFTHE AR RN SEE S 0.0 AR, RBCR VA XHE EORIOR N, ENTMBYETL A . 2261
AN BRI EL, i E— R B (3+45) o — LA HER R BN T

’3.143' 10.5 107 .0013  1e1003  3.14e-103  3.14_15_937

2.5 THFF

PANIEATE THE A

+ - * *x / // % @
<< >> & | A ~

< > <= >= == 1=
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2.6 SR

PAT AR R T IR 73 AT

( ) [ ] {
+= - *= /= //=
&= | = <=

A ] B PR RO R P IEL P o JELE =) R SR M ISR L PA BB RIS E3

N ETRIRAEARAEAT , AETRE PV AT, (R ELEEAE
PATR ATHT E] ASCIL P45 VoA A AT I ALSGH 7 I BT Rk 5 3L, BRI s A B G

’ :

# \

PATTRIFTEN ASCIL “FAFANAE Python Jj3A f {8 o ISR BT 740 T fELRIE R Z AMRETC 26 M | e e

s 2

|

2.6. PR
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CHAPTER 3

iR R

31 MR, EHS5ARE

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

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

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

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

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

AR o

MR RN IR, MTCVEVT RN E AT AT RE SR A SIR . Fe i HL AR Y S SRR B3R [mT i
i 5E A W AL ) — A SE BRI (SO SR o e, I ST R R 2 B I ]

CPython implementation detail: CPython H i i iy (AIE) ERAG I GR35 | T RO 5, 2k
XA AT 7 A 7 B RDSCH R R 7y, AEANGRUE DL 5 0 B0 5 | BB . TR go BB SORs 1N
i OB PRLEIR A AR B o HABSEIL S AR AT 775, CPython BUA 7 AR AT RERCAE . AN B
AT IR G S R A SEALE] (BT DAVRY, 24 2 S X ¢ P SO o

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

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

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho
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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
(LE7

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

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

3.2 FREXBERREH

PATR 72 Python WIS . 3 AT (RARSEHI & DA C, Java U HABTE 5 40 5) W] PAE CHEZ AL, K

KA Python TTRESMATE Z YR AL (BIANA BREL. R8O B AU 45 45) , A il R AR 2l

BRI R B -

PATR B SRR ik T L S RR R IR R Bed . X SR AR B AR SCI R D M AR E R . B4R

TE SAERR AT RER AL -

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

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

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

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

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

Python [X 433U, 7 S BB 2 %

numbers . Integral MG FEIRECEE PR (I ESFR 740,
HERUBT AR 3 A P AR AL
M (int)

B RFTERI/NECT, DUZBRT AT B N (35 B LN . T HAI IS E
ARV RN, SR A 2 NS E0R . BRSBTS (L 22 R RN 2 L -

iR % (bool) IKN4: %R H{H False il True, ft32 False Fl True {HRYH XS EME 10
ARG i /RBBUE AN T2RA, B R(EAE S 04T R SIS FEE 0 fil 1,
BIAME S TR FAF R I BR[| E A7 "False" Bk "True",

AR NN B B2 AE P B T B A8 B RN i iz SR e o & PRIV RRE .

numbers .Real (float) JMNT5 FmAL g0 (1 RORSE BE I A 8. HL T a2 iy B G BB A s B A P a2

Tl T I Z LA ZEH (A C B Java SEBR) . Python R SCREEURGFETF R 8G  SCREJE #8132

I R HEER A NAFIE AL, (EX ST HXT T7E Python A F X 42 i FF 8 R bl R s JE 38, BRI

WA B AL SRR SO R AR R
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numbers . Complex (complex) IS G PA—XIHL e gl H)UORS BE 7 i BOR Fm AE . A K77 midny
Fb i RS FE R . —DNMREUE 2z RSN B ] i i @ 2. real Fll z. imag H3k
B

JEA IR IR AR OB ARG A IR 7. WERE len O FRIE—DFSIR 5% H . 24—
AFFIREEN n iy, FIEEEHT 0,1, .on-1o P8l a 4 H i il a (1] 2E#f.

JPANE SRR A a (i3] WHRGIS N kBT AH, i<=k<j. BAEFRAAN, FIRYIAH2
— MR FERHTI . B IIRRGEEZM 0 THR.

LIPS A E = A step” JESHY” PRYIA™ ali:j k] W a PRIS A xWITAERH, =

=i+ n*k,n>=0 Hi<=x</J,
J7 5 T AR AL W] AR P R A 43

ANRIEENF AN A AR R R R R — BRI GBS . (WERA G S0 bR 5, Ho
F R AT R n] PABZE Y 5 B, — AN RIS R B | AR SRR AN BECAE Y )

PATR 2B T AN Al 2R RS 42

TR P42 B Unicode A AE T4 . JEFEIFE U+0000 — U+10FFFF Z NE A RS AL
{EEBTAE AP i ] . Python %4 char 2RAL; 1@ FA4F B B ML R R N — K
FER 1 ARG . WEREL ord O WF— N0 AT R IR Xl — MERITE 0 -
10FFFF Z WIEERUEL; chr () W —NEHITE 0 - 10FFFF 2 IR BUEUEC N K BN
1 B FAFEE XIS . str.encode () R DA 8 E W) SCAR IS FF str #h bytes, T
bytes.decode () WA PASEELIZ 7] () ffhS .

JeAL —ATEAL 4 H AT DU FERE Python 44 0 &3 kDAL 4 H A TEALHE 55 O 4%
RFHL. FAT— A2 AL C BOTUTAD) AL s R /Mg SR (— ikt
A ERAERIH R AL, DRI B R E AR A D). — A2 e Tl A 2
f I 50
P FAERA GRSl F A H AR 8 B, DURMEE 0 <= x <256
MBS BIR . PR (AN b abe ) Y bytes () MR aE B TR A1 4
TG, AR UE decode () 7 MRS AT
WTASEF TSR OV E R S T . AR R TR PR e 1 (IR VARG L.
T A A 9147
B4 B304 F AT DL AF 35 Python W42, 92 e Iy 4 BRI H1A0 540 i 0 A2k st
W, EREOIHEKEE M 0 3 | A5 TR (AR )
PR TN LR T AL, DU G bytearray O MIEEOEOIE, BT R
RIS (TR AT ), A8 HONy 5 1 S AL B 4 1 RIS B T R A0 bytes
w4,

YA array $4E T ANEUIMNK AR P IR BRG], collections FHLHEANIL.

BEAPRA W TR A ERE A AT AR RN T A RKES. HILEIIAREED FirkERS].
E2 AT R, W] N ERE len () REIEASTRIFZEEL EEGH LAY AL Z P G,
LB EE T, ARIEATAT . H . BRI R E SR E .

T A5 TCE IR I IS B 28 B0 00 5 = s S ] o 3 7 B0 28 A T 3 (5 L A RO S A

BUFASE (N 1 A L. o), WFE—&EE R RagE b —1,

H B R ) A 45 A 2 A

A WS TR AR ES . EAIE B set () S22, I A8 50 DB ek
e, Bilan add () .

HESEA WX IR A LA, AT ES N ER frozenset () MiE#HIE . HT frozenset X
RAAAE Hhashable, W] AR — DA HIITCR B TSR 8
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Wt X R IR RS EA N RTNRIES . il TR a (k] A7EBRYS a PREEERTIN k 945
H X DATEFREA P, t VR s de 1 IHFM E bR PEREL Len () AR EI— NG
ZFHA

AU — i A A U 2

T RN RITR VPR EE N RT IA RN R LG . AN EIEER A EE51K
FUL A AT AR, Gl (AT AR G AT OB R(E, L PR T RO 7 M S B 5 2
SRR A DA CR R — Bt AR B A B0 S AR 1 5 (0 B3 FE BRI A SRS e A A (914
1A L. 0) WIEAT R R ARG F— A7 LA H .

FHRTRR); ENNEE (.. RERAIE (BT 5 2R ).
PIEAE dom. ndom Al dom. gnu 24 THSMIBEGIRARH, collections BBt 2NN,
APPSR SRR T AR T ek RO TR (S LR /)

JPoE SCeR B 7 SRRSO Gl ol bR B0 SORBITE (B0 3402 S /NAY) o BRI IS R P —A>
SRR, HA SR H Y-S RENE LSR5

Rk E M

B BX

_ doc__ PRV SCRY AR ER , B WA None s ANl FIR40K . 5

__name___ PR AL 24 K Q]

__qualname___ Z R B qualified name. "5
3.3 B EE.

__module__ ZRET BB A PR, %A NN None, LG

_ defaults__ H LA BAEN S BB SBEA R ocd, T ms5 | W5
HAEIAMEN M None,

__code__ PTG e ) R AR I A X 52 BEE]

__globals_ XEAOZ R AU 42 R 8 S )5 | — eREUIT SR A 4 Mk
JRyfn 44 A5

_ dict__ 44 25 18] S e PR EUE 1 ] 5

__closure__ None St &% R E ] AR R 48 T odl. B K HpE
cell_contents EMHATEE LT .

__annotations__ | @EHESEAREN T, PGS S, AR ERREN | 715
N 'return',

__kwdefaults__ | A& XBFSEEAEN T, LS

AR5 HRA Writable” ) JE £ 2R A IRAE Y 2L 7L

BRSO Gt SRR ARBONIBE AT U, BN n] DARE I A 2 eR M o il O IR AL T P
SR E MR BN T BT EILHA P L HHEM. RRTRAE P IHFAE
HICHRAA cell_contents JEME. X ATH T RIKIA S5 B FAICHYMA -

Additional information about a function’s definition can be retrieved from its code object; see the description
of internal types below. The cel1l type can be accessed in the t ypes module.

FeBilJiik FOITEMTAG2E . FETBIRATAT TR G GBI 7 SR %O -

TR R @ bE: __self MERSIfIXIRAY, _ func_ HEREONS: __doc_ AHEMIX
#4 (5 _ _func__._ doc_ {EHHMIE); __name_ NHELFK (5 _ _func__._ name_ {EM
FFED; __module_ N YENr BRI PR, %A WA None,

J7 Y SRR (AN BRI H 2 eR O G AT T R R
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F 5 SOTIER R AR S 2E0 J ME I BB (T REE % 28— DL B, ARz )@l
P SCRR BN Gl M &

24 o A S B BRI — 4~ 5 SR RO G i 5 sUA S — AN SE BT IR R I, BT R 1Y
__self  JEMERIAZSLH], HHE I ENR . SRE AR __func_ B FR I K%L
PIE 8

23 5 MBS BRI — T IR R IT SN — D SL BRI, SEBIR G __self @M
NGEAL, Ho__func_ JEMUARIIER VA TR KBTS

2 AN ER SRR I, SR RXT M R 2R (__func_), FHIFREH) (__self_ )1
ASEINFERI K. B, M cR P87 £0 REUE X2, 1 x 2 c ilg—ALel, WEH
x. £(1) FERTRM Cc.£(x, 1),

WAL RGBTSR, R __self WPy RSB kR e
ZEAL, HTGIEEEAM x. £ (1) 2 C. £(1) FHZERTRM £(C, 1), Hfb £ AV TFE
PREL.

T VE R R EO S B S N S A B AR IR SEBIRBUR MR & A . RSB, —
Tl SR AL 7 2 S8 T R 28— AN AR B 8 A% A AR . R B B I RR R AR 4 L A
TP SR B HABTTE XS (ARG N AT N 4 ZER B AN & R AR A i . A —
AN IR B SRR — A S B B A ) ) P e SR BN S e o 4858 vk XA AR B 12
L RBUERB R A & K.

RS — M vield A (Wyield % &) B37) W REE T ERRE— AR B &4, Flid
AR, SR, SRR E AN AT BRBUAR R E R S R Z AR iterator.
_next_ () HFEHEIEXNEHN—EBTEINEMHH vield HAHRME T —ME N 1E. 4K
ARBET return BB G LE, —4 StopIteration SH#MH I Hix Mk RS
FIRRRER B RE R R AR R

PpRErRE i async der g CRYRRENEUT ESUREFR A W A2 S8, SR 1Y R BCZE A T B 2 3 [l
—A~coroutine ¥4, BRI e Fravait FBikRX AN asyne with fllasync for i&A]. G S
WAzt . —H5,

S RAS BB i asyne def RE SO vield AR BB RN 75 £ & B4
%ﬁé@@%&ﬁ%ﬁiﬁlﬂ? Sl o] — AR R . S G fEasyne for WA R AAT R
Bk

T BB aiterator.__anext_ () FIEBHSIR[E— awaitable, WXTHRSAEP SR
AT E R vield FikaU it —ME. YREETH B2 W ret urn 1B A8 idn —4ciEH]
Bf, Rf25|% stopAsynclteration 3%, FAENAR B REH B IEHEATIRRE.

P FREC VB REOT S 2% T C A AN E 2. N E REUW B T35 len () Fl math.sin()
(math B—MFRIENEBH) . NERESEIBENEIRE C B E. Frikm kg
__doc__ @RI SRR e, IAREA WS None; __name_ @RISR __self  WE
A None (B F—4cH); _module__ @ REUITEHEIAZAFK, WIREA WA None.

WL % IR SChr b NE R 5 — A, AR 7 MM C BB R A
WHONSE. WEITIRR— 61752 alist.append (), H alist Jj— A5 ERX 5. FEBRBI
e, R R _ self_ SuRCH alist FTRRICHINTA .

R KRN, A RER N T REIEE SR, KWAaTAFEE new_ () 1Y
WK, NS HaES  new (), MHBHBRES  init () RYLHAFITLHS.

Rl AL RN EHELSAEITEI e L call () FPERIGERUN ATE B4 .

Bt i@ Python RAD AR AL LI MG, hF N 2 % Q1E, Himpore A AEEM, &
importlib.import_module () FIPNEK __import_ () SFpRECAEI . BT SR HA H
MG S 4 25 ) (GO RER 8 SRR __globals_ JEMESI AT . JEES] B
PRz F B 23, il m. x A4 Fm._ dict_ ["x"]. BIHE RS H TR G AR SR i A0 D
5 (R R EALSE UG AT EE ) .
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JEMERRE & AR A S, Blim.x = 1 4&[[Fm.__dict__ ["x"] = 1,

i ) (W] 5) @tk _name_ jﬂ@%ﬁ%é’]@ﬂ __doc__ W SURYEATER . WA A None;

__annotations__ (W[i%) AH—MEE L TirE T, BRERIRPITRRIY, _ rfile 2
PEHH I O S B4, IR BRI B — A SO i . FLe R R BB rile
JEME, BN C ARHL R A 1 B AR 2 PN X A — AN L S B s S i 7 R B H R % JE
SIS R4

Rk A BRI __dict_ NPAT LR FIRA B a4 251 o

CPython implementation detail: f T CPython &AL Hr 2 ML i35 0, 2480 B 1E 3k I AR e 2 i ey
YA, BRI TGS T I . ARG R, W] AR R T I R TR A DA T 5
A

FiE P A CISX P2 — Bl ad 28 e SORAIE (B 052 5L —4Y) . BRIl — 7 S RSB
(ST fir 4 25 8] o KIS SO TE I T PR, B C.x P ¢ __dict_ ["x"]
N AP AE— 2Bl X R DA SV Al E AR PR 5 20 o RAEH T R BN B2 BRI, S ARSiAE
B EXMEIAARM C3 I AT, RIGEAEAE B0 8 AR E5H R 2 R oR B AR )
— LA BB RFFIERRAYAT . A 5% Python (i) C3 MRO BN W AA L A 2.3 HUAA Y S0RY

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

M—RBEHEGIN (RREL K ©) K7 E—NRTIEXRRE;, BN —A __self JEMN CH
LRI G BHT A NFST AR, BRI ﬁ%*ﬁ%ﬁ RITERAXTR . NI
__dict__ Fr & NAESMRBUR IR AT S F i & —,

RIFPERE SRR 7L, (HA SRR 7 4L
FXFE PR (30 LA A ARSI H 30

YRR EYE: __name_ ARMIAFR; __module_ SHEIITERBRAIAFR; __dict_ A IR A
FFHl; _ bases_ AHWEEBHITA, HHAERELIRPHHBIFHES); __doc_ A Y F
e, AR WA None; __annotations__ (A[3E) A—MUE L Z47E M5, BERIERKIUT
A SR

PR 2 S AT R 28 G ok (IS0 BEASRSE IR 1 2 AN MU G S P i ST 44 S
6], JEMES Sy e F iR A R . YR AEH R Z BN E M, S A i R E b, &
e Ard @b p . WIRR B ZE M — A P E R BT 4, E%%ﬁ%%ﬁ%ﬂﬁ&ﬁ%, H
__self  JEMERIZSLH]. ESHEMETEN R WP S0 E 3 Classes” —77, BT i HAh
T I 2 S SR AU I 28 JE P s T 2 0 s2 I A 25—, X RRIS R By @ M AT AE S S PRI T Y
_ dict__ WX R AR, WRALRBIREN, MRV EE  getattr () ik, WM&

FZ I YRR LA R R

J R I 2 T8 S 00 7 0, LR & T B X R, R KA setartr ()
Wi delattr () Jrif, DRI T F-ELEE O S IR

IR RSB B FE LSk A AR v, ST AN AR . PPk, & a5 ok 7 ik 44k — 7
Yok EME: __dict_ HEMETFIL; _ class_ NSEHIXFR S

/O X5 (3BR SCHEMBR) file object Frm—AFTFFISCIE. A 2Ry T SR 8 S5 42 open () N
B HEE, PAM os.popen (), os.fdopen () Al socket ¥4/ makefile () Jrik GARTHEMH A ML fe
e BT AL Hoth B B V)

sys.stdin, sys.stdout fl sys.stderr RYIIRMLNXT N T RS ARSI A . i Hh AN B DRI IR ST
X5 EATERS ASCABEITIF, HILERRLE io. Text I0Base IR E LK.
PSSR L py R AT 8 ) ) R B e R B 25 1 o AT SCT RE R A SR AR 25 S AR 1) R T A2 Ak
h N e B DA AL —FF v 2
RS A X GIR 4 3% A 5 % 49 i IAAT Python {URY, BFRbytecode. XA XS AIBR BN G X 5]
FET RO RS R R R (R R B 1y G, iR A& L30T

22 Chapter 3. #iE#E%


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

The Python Language Reference, %% 3.8.0b2

HEASBUE AT T MBS G A2 AR RN (R ENZOR BT R IE . -5 B0t
G, AHEXRATAE, WAEEN ARG T I ONE 2 Bk 2 %) .

Special read-only attributes: co_name gives the function name; co_argcount is the total num-
ber of positional arguments (including positional-only arguments and arguments with default values);
co_posonlyargcount is the number of positional-only arguments (including arguments with default
values); co_kwonlyargcount is the number of keyword-only arguments (including arguments with de-
fault values); co_nlocals is the number of local variables used by the function (including arguments);
co_varnames is a tuple containing the names of the local variables (starting with the argument names);
co_cellvars is a tuple containing the names of local variables that are referenced by nested functions;
co_freevars is a tuple containing the names of free variables; co_code is a string representing the
sequence of bytecode instructions; co_consts is a tuple containing the literals used by the bytecode;
co_names is a tuple containing the names used by the bytecode; co_filename is the filename from
which the code was compiled; co_firstlineno is the first line number of the function; co_lnotab is
a string encoding the mapping from bytecode offsets to line numbers (for details see the source code of the
interpreter); co_stacksize is the required stack size (including local variables); co_f1ags is an integer
encoding a number of flags for the interpreter.

AT 2T co_flags MMRENE X QR *arqument s AR ZAE R AR AL
ESH, W 0x04 fIgE; WERKEE **keywords EFREZATEEEN BT SE, W
0x08 i s WRREE MM, W 0x20 (g .

KB (from _ future_ import division) Hf#if] co_flags PR E K F5EA
FBE X G0 Gt 1A 75 e AR PR : A S R R 35 ) I T AR R R R I3 0x2000 £ 7E 5
HLi#%) Python A Hr A 0x10 1 0x1000 fi7,

co_flags R HAA B AR B A A FRAEH

AR AN R RN — P REL, co_consts HRYSE—TURHE BREHY SCRY A7, AR AR e A
None,

WX WO RFR AT EATAT R BAE RIS R (T30, B S B TR Bk AL

FroRmy gk £_back NET—HERIT (R, W05 RN None; £_code Ty
sEteh B ATRI SR 4 £_locals N TEMAMA RN T, £_globals M FEKE)
ApdE; £ builtins AT EMNE (EA) 49K f_lasti G HRIRHES GXR MM G  51iY
FRE—ETD.

TR S@ME: £ _trace, WIRAN None, WETEATD AT 0] H 45 R FF ) R 5L (FH AR
D BEEHRETSMAE A F - XA PAENY £_trace_lines % h False R4k
M

HAARMSEBL T st il id ff £_trace_opcodes i True KAVHEIRIEMIR I/ E. TR
SRR BR PR EG | K B S ISR B R BRI eR AR, T RE S R EORE SRR T

£_lineno NMIAYHIFTS — #E X B EH AM— AR B R K 3Bk AL 1 38 = AT (IUH T IR JZ
i) VA AT PATE L 5 A f_lineno SEEL-—> Jump 54 (RIEE T —1E4).

DO G SR — A A
frame.clear ()

ST R BRI A 1 4l A AR B 5. 1 AR wUE T — R ey, B Ay Sk
e XA BT AL SO RAGIEERT | (BIAN SR — A 8 H R L A 2 5 D) o

THRAZ WY B EEPATN 5] % RuntimeError,
3.4 Fh e

[RIER 4 B R TR — A B AR IR BSOSk . 4 AR RS A — A x4, ] g
dJE M types.TracebackType B HIAZ .
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TR H QB Y I 5, MER S HE A PITE R IT R, SR R IT IZ G 24 i [ 9
ZHARBA RIS . YIS AR, BRRERRRTY R . (S Wy ES —T5. ) E
FYER sys.exc_info () FriRIIIcHm e =50, PARIHHIRAEN __traceback__ JRMH
FREL

YFEFF AL O] AR, BREREE S (AR PRGN BASRER R QAR AR AL T 52 HAs
X, BWAYERN sys.last_traceback XHFEM.

Xt S A [T 5, D) el [ 50 G 4 B e R W AT B to_next JR A BSE
RER R R B o

Pk L L@ Pk tb_frame $5 [ 2 /i J2 P B AT WG to_lineno 45 i A& AR W BT fE AT
th_lasti fpmBARHG4 . AR R KL THA PLRCHY except TAJEAT finally THJHY £y iEA]H,
[5x4 P A TS Rl R 45 4 AT BB A B X 5 rp AT AN ]

FAIRI AT S g th_next NAIRESH N — 2 GEER AT HEIWD, WRBA T —ZHNN

None,
AE 3.7 WU [l 3% 5 B AT DA Python AURS B xS sLBifk, PUA SEBT tb_next @RI LA
B

VI x5 VIR WG RRER__getitem () HIFEEEIIYI R . SR WA H N ER slice () B
Bokt#.
Rk L@ start AT YL stop A AL step WAEKAE; S EUAE RSN A None . X 2EJgE
nHAT A,

RN Rk

slice.indices (self, length)
BT 52— AR NB L length FAT AL R X G I F) length 1778 K BER 2% H 5]
SRR A5 R AT s o G [mlM{E Sy = A BERUAAH R oo s X SE B A Y start il
stop ZR51'5 VA step HARAE . RG5O W I IE RS ) A1) T AL P

WA JTIER B TSI IER GARAE T — Tl O b ST R O SRR T iR G 7 3 ST ik
GORME R AT GRS, Sl 5 R BIRE E SOIEXT R . MRS BRI — S Tr
VRS, SRR AR RN, BRSPS R SR
g, AEEATRTERE A Sl A TR . ST AR B staticmethod () 14
$ne Sullfee

RIGIER R B EXN G RE ST B —FE R AR S i B8 S ek 852 B SR BUZ X 42 10 05
Ko BB EXGAE W IGRBERAE F AT M EAE LSO P O — ik . x4 n
I EN classmethod () ME#RAIE.

3.3 ¥R IGEBR

— AT DA R SCEA R IR A BRI O R S B R R IRV VR BN S | A B R E R AE (BTN RGBS SR AR S
YIA). X4 Python SEB R AFAF Z M3, AR AITE SCET BT ET . BN, mR—
PMREXLTHHN__getitem () Wik, HH x HRRM—DLB, W = (1] BEARERT type (x) .
__getitem__(x, 1i). BRIEAUEIIGIOMGOL, B E SGE Y ITIERING LT 29X 00T —Fh A5 R —4

BEY GEHCN AttributeError B TypeError),
G MFEIR R None FORX I HHAEARTT H . Biltn, aR—20__iter () #%H None, MiZ%3E
AREARTERA, R HSEEIEA iter () ¥51%—4> TypeError (MALBIEE_ getitem ().

2__hash_ (), _iter_ (), _reversed () WA}k __ contains__ () FEX AR, HABITVENI 25| K TypeError,
{EATAEMKHE None J& TR AT I XTGR IAT R FRAENX — -
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AESE P RAT AR Py B ST A 280, AR B B — p S B G SE PR B T Rl B S ok U 24 A 7 Ui . 3l
un, PR TER W EAEX TR L85 R i 2 G B, (HERE) A vl B 2 o GX R B i — A~ L
& W3C By SRS SR B ) NodeList %11, )

3.3.1 EXEH

object._ _new__ (cls[, ])
T AR —A cls RIPFTEGl. __new__ () @—DEEIE (B 2RO AVRA 772 B xR )
TR REG T B EIE NS — DS HRMSES WAL AR G388 IR D .
_new__ () BYIR[ME R R Erw 52 52 GE# 2 cls BISER).

ARSI S I E S super () .__new__ (cls[, ...1), BEMEN  new ()W
VRN — ARG S, SRS AR TR G T B ) SE I R (]

MR __new () B —A os BEH, WMBFHELBR__inic () TIEXEZIFHINAT, Bl
__init_ (self[, ...1), Hriself LB, HRMSHEUEBRL  new () BIH.

MR new_ () RIRIE—A> cls LB, WEFSEBIR__init () PR 2BIT .

_new__ () WHMFEZE AR TR T8 (A0 int, str 3 tuple) 5E il SLHIEEDRE. B0 S
TE H 8 T g 3R DA 2 il 20 e L
object.__init__ (self[, ])
TESLH) GBI new () #itNEZ G, REEHEZ BIEA . ESESEEAIMERFEERNSE
A —ANERWRAE _ inic () F¥E, WHFRAMZRNRGE  inic () ik, usiiEst
I FH & DA PR S5 L2 W IE BRI 4R AL s Bl super () .__init_ ([args...]).
FAX G2l new () Fl__inic () WMEMESEME (H__new () 818, HH__init ()
D, FreA__init () REIPMERRER None, HWSHZITHIG| A TypeError,
object.__del__ (self)
TE SRR SR o XL A g2 sirise CRiE2M). WR—NEEHAE del () HiE,
MIHFIRAE MR WA del_ () ik, e sCHvE e DARR AR S G L2050 1 IE A7 B
_del_ () FEERTRL (EARHEEEY 08— MR SEE i HT 5 | R A . XS £ 4.
_del_ () @SR GR0 Y S R 2 B RSB U E 1 s 24 HTI CPython SEELH,
S
YRR IR BRSO AR R __del () ks

T del x R EBEI x. __del () — WIHLH x MFL B -, MIE#TLLE x 1518
PR B

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

S U
gc B SOk .

B BTN __del_ ) IEREAGUIRCEATE , FEEPATIIR & A R w2, Ok
FTEl— LT sys.stderr. HifilH:
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o del () AI{EAREMAEMEIITHIEH, Uik BEELRENRE. W del () FE
e HA B ZE VR YR, nTRES AAESEE, BlARTIRE M N IIT__del_ () MW
FAD T FREL

. deli () B DATE MRS L I Bop AT B, BRED NN (S HAb )

AE L WM B 5k 1% None ., Python £ fRHIE Je M BRASER o 24 FR ABRAS R R ZRFT 3k 1) 42 e 2% &

ﬁﬂﬂﬂﬁ%ﬁﬁaé}% S ISR EANEE A T 2 4 RS RS, X B TR AR
T del () JrEgE AR .

object.__repr__ (self)

H repr () WE R AR —DXFRIN C“BEH” FAERRR. WURARE, XM RM— AR
Python ik, REMH R EEHAMFEBUAMN S (B ELWEAE) . UERORTTRE, WM R[] JE
.l <...some useful description...> WFEAF. REMELT 2 —PDFEFENS., R
FEXT __repr ()EREX__str (), WEFREZEWEGIN “FEEX" FRFER RS0
H__repr ().

PR TIR, R A 0 s

Hiu}

(EYSNERH ST iR

object.__str__ (self)

it str(object) AR E KA format () Al print () WHUAER— N4 “EIER” gitg
RIFBFARRR . IREMELICR—A FRFER IS

Wik Sobject . _repr () WIARGIET __str_ () FFATUREl— R Python ik
FDASE S 3 B S R il A 1 B

WERA object e XMBALI LM object . __repr ().

object.__bytes__ (self)

i bytes I LA X G FHATERFOR . IXWZIR [P bytes IR

object.__format___ (self, format_spec)

object.__gt__

it format () WEREL. P, HXILFHF S Fma BRMEPAK str. format () Jy &R PAE R
— TR “*%Tf TR ERIR . format_spec SN TGS IR IR FLFEE o format_spec 2
B R RS format_ () BRBIPUER, A K ZHEREE L B HTA T B,
o AR A oA T

2% formatspec | R IERS AIEE IO HE 4
R EEDACR — D FAFEX S
TE 3.4 BUHI: object ARG __format__ Jy kMR g E AMEMAEZSF4F, K5 K —A> TypeError,

self, other

TE 3.7 UHEPR: object . format__ (x, '') MAEZ[HET str(x) MATF4E format (str (self),
"o

object.__1t__ (self, other)
object.__le__ (self, other)
object.__ q_ (self, other)
object.__ne__ (self, other)
( )
)

object.__ge_  (self, other

PA_ESXSERIRR N 8 HAR” Tk . 18R %'ﬁﬁ%@ﬁﬂ’ﬂﬂ“?&?ﬁﬂ? X<y P x._1t_ (y).x<=y
FHx.__le (v).x==yPflx._eq (v).x!=yPfx.__ x>y A x.__gt__(y).
>=yJH x._ge___(y).

WA E RSB R SE I, & BT ] RE R [0 BB X R Not Implemented. # I,

PRI LB 22 iR Al False B True. AidSikr XI5 A T LR AEREE, R AR Heia S e 2
ATFARERN (Bl 1€ R AA1E), Python ZXHR BIETR ] bool () PARE LSRN HIL 2.
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ERINEOL N __ne () KT _eq () SR, RIESHRN Not Implemented. I
A2 A MRS KR, B (x<y or x==y) HEIFANREKEE x<=y. BARIEFPHRIZHE A 5E
BHEFEE, 3%/ functools.total_ordering ().

WAEE__hash__ () WHIKBE, TRFEIEAT SCRF B E BRI AT VRT3 i hashable X4 0
TR LT,

T VEIF A RS EBRA (LN BRI SR BB D S B R ) s 1 ()
Mgt () BRXWFRYSS, _1e () F_ge () HAXHWIRAS, M_eq () Fl_ne_ ()
MRRENTACH RS . WPV RBUR R, HA R ERCR AR 2 B R R A 0 el e 42 1
e, MRS B A B E R SO 3, 6 MR S e B A B E R i . B TR S0 % 1
object.__hash__ (self)

WAL P E R hash () WA AR R R TEIE, R TIAA ERIEUEE set . frozenset DA
Kdict. __hash_ () WiZiR[E— %L, Xt4e R4 FAA [ BT a5 i ME— R &8 12 LA A R i
M BRI S S R AR G AL A EIRAE i, R EAET A — A ocdfxt
ZICAH FE . Bl

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

M hash () SMN—PRFREE XN __hash () FIEREEFEK N Py_ssize_t By R/N. 8
WX 64 (AN 8 FAY, XF 32 iMER 4 FAT. R —AREN__hash () WAHEARENL KNG
P Eb AT AR, SRR A AT S A S . R R TR B YR R python -c

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

WR—AREAEX __eq () Tk, WAMANIZEX__hash__ () B MREELT _eq ()
A RN __hash__ (), WIHSLBIREARTHAE AT IG AR T, AR —AN285E LT 0] 2R R 5L B
T__eq () Tk, WARRBAZSE_hash (), PR MG ASEH) SR RO A S ke A AT 4219 (4
BRI AW, B TR RIS AR ) o

P E LZRBIAT A __eq () Ml__hash__ () I HHENSEANSE (ACBRI) HEDE
A, JFH x.__hash__ () £RE—AMEUPEAAR x == v FINEKRE x is y H hash (x)
—= hash(y).

—ANRURERT _eq () HIEAEX __hash__ () MRFIH__hash__ () FaXHiih None., 24
—NRIW__hash__ () Jr¥ih None B, AZZEIASEGIRFAE — R F 2R IO G F (E R E A 5 | &
TypeError, HEYE#M isinstance (obj, collections.abc.Hashable) g IERiHH 5R
Rufia it 2.

WR—ANEBT __eq () METERERALEMN__hash_ () LI, MLAGEGE'E _ hash__
= <ParentClass>._ hash__ REAHEHIERSS.

WR—MEHAER__eq () MRFEERMEA SR, WRZFESRE L P& __hash__ = None.—
MEEXT __hash__ () PAEAHT| K TypeError BZEL4E isinstance (obj, collections.
abc.Hashable) YA RILIR AN TG A XIS .

AR FEBGATE LT, str. bytes Fil datetime XTR1%__hash__ () (HEH— AR HUAIIRELE <0
7. BARENISHE—A Sl Python AR RFEAAE , BRI A HAE 21T/ Python 2 [A 2R W]
RIS

MR A T B I PA S IR R 55 Mot - A A e A AR A ) - Ml A B R E R B DL T
FIPRATRERED O(A2) SE 44 . 115 I, http://www.ocert.org/advisories/ocert-2011-003.html

AR A 2 A SR A UUF . Python WA BAIEX MIF A Sy (Gl HETE 32 (271 64 {7
Mz ERA—E)
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% W, PYTHONHASHSEED.

e 3.3 R BOAE S A LIE .

object.__bool__ (self)
T JH 7V DA SE B BB A T DA K L) bool () AR Wi%iR [l False B True. WIRARE LM
Tk, WP __len () FFAEHRIAIEBE N R B AN B MR —A LR E
X len () WAREN __bool () WMLHFTHSHIMEEENE.

332 BE N EME
A PARE SR H 7ok H g SO RSB @ e (x . name EA . IRAE SRR ) A9R4E 5L

object.__getattr__ (self, name)
LENEMET RG] & AttributeError MARMEBIHH (WTRERIH__getattribute_ () B
T name A jg—SLHIEIEEL self BZERAM T IEIENGI % T AttributeError; B XS name
FrE N __get () W5k T AttributeError). WM MM (FFIR) BIEEDGRT] %

—/~ AttributeError B,

WA E RS EFELHERBN, _ getattr () BIASHREM. (XRAE__getattr ()
M__setattr () Z AR R EHAXSFRME. ) X B T RCRB il 2 oA X 35 E 1
W__getattr () BFICIEVH A SEHIR) AL R M. BHE E /DX T BRI, RN U AE LB
JeE M i P R AT (L (2 38 3 A B HoAth X ) e ] DAL A SE e s . 15 2 5 R
M__getattribute_ () Jiyk T REIEIRECH EYE )1 5E &3 HAUY I .

object.__getattribute__ (self, name)
BT YA & Te A A U R A DASEBIR R SE B E ) U7 ). AR E LT getater (), WEH
A, BAE__getattribute () AP EHZT % T AttributeError. Ik
W2k m (F 2 ) JEEEBEEI K — AttributeError . i T A I Tr K TR TC R
U, S B % 5 2 VA AR [ 44 AR A R 28 07 TR SR U7 B BT 7R R AR AT B A, Bl obJject.

__getattribute__ (self, name),

TEfR: B IEAEAE A T R A T B P B R R s ) P A 5 SRR 55 D0 T AR IR VR I T RE 29
B, SR % &R

object.__setattr__ (self, name, value)
W EAE—AN @M R B DR« XA S BURIEEALE] (B EARAFRISE B F I . name
JBIEZFR, value JEMRE TR AERI(E .

W setattr () MEWMAES —ALGEME, ©RIZWF R A EIEFE, Bl object.

__setattr_ (self, name, value),

object.__delattr__ (self, name)
FWT__setattr () HHAEM MERTTAEBAE. MITVENIZIUE del obj . name X F X 44
U AR

object.__dir__ (self)
PR LA A R dir O WA . REHELAUN—FF. dir () SACIRIE PSSR
HEIERHART -

B SRR

YRR FR __getattr_ Ml __ dir_ iASn[HE R B & XBEHE MR . BREZEJ) _getattr_ pR
BN 43228, HATRN— D@4, iR ETE R EE G &k — 1 AttributeError, W
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IEFEREobject . _getattribute () RIEBHXTEFHRBNFENEN, W _getattr_ SYERHR
f) _ dict_ R, KIFIMLE| K4 AttributeError. WHERIRE], T2 PUBEL W & 7 45
F1H.

_dir_ WREUVIZAERZ S IREMEA— ORI R T R A R TR SR . BB, R
SEP PRI dir () B

RSO H S T GRS R B S ) PTDARHREO 22 __class_ JEMEIRE N
—/> types.ModuleType IJJK. B4

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose

def _ setattr_ (self, attr, value):
print (f'Setting o)
super () .__setattr__ (attr, wvalue)

sys.modules|[ name_ ]. class__ = VerboseModule

MR B _getattr MIBEEMRNY __class_ HABml H @Ik MiEEt Tk - i
ViS4 R AL e (RTE 2l i AR A A AR I8 2 i o e 2 JRy 7 5 L ) R AR MY o

TE 3.5 MM __class_ #UmMHCH IS .

3.7 BEhRE: __getattr_ Ml __dir_ HHURME.

W

PEP 562 - f5ibe _ getattr__ 1 __dir__ i FTEIRAY _ getattr_ F_ dir  pREL.

SCHlHIR 2%

HX) LB BT —A #rA F R SRR (%

PATR A0S — SRR (B ik 35
H)o FELARRGIH, “JEdE” $5ae SR #IE __dict

RASIATE T A & R B RA B 7 i
HH AR i P 4 44 ) R
object.__get___ (self, instance, owner)
P FHIO EASRIUT A F R JE e CRIBIEDI) BaZ6mse i@t (SCOURMEDI ). Fra &2t
A&, W SR80 R SR S0, A0 A7 A & BT R U5 @ PR 2 None. Iy ¥%
RE2aR M (PHEHE) JEHEEE0E5] K —4> AttributeError R,

object.__set__ (self, instance, value)

A BT ¥R AL instance 48 5 1 T4 35 2800 2 Bl 4 Jg A B (L value .

object.__delete__ (self, instance)

AL ¥R LA instance i 52 1) BT A & JE L B SR A

object.__set_name__ (self, owner, name)
T E S owner QIR . AL SHIRIELS name.
3.6 FrhR e
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JEIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IERICE IR IEA B T3hE53
JEPERBATIRNNG) o X TR FIXI GO YL, B R ASE B s BRI — N RE R AL (HT28) myspifE
HEFE—ANCESE (BN, CPython 245K HLT C PR IRE T A BLE ILETIE) o

A E R 2R

BEUR, fdesaR s e A Xt EN, HEE SRS PR, 1
fi__get_ (), _set_ () fl__delete_ (). WIHR—PXEELTAETEFIEZE D, BN
J& T ) BRAAAT R N — X i rp B R E R B . B, a.x IERITFSM a.
_dict__ ['x'] JFlE, RJGRE type(a) .__dict__ ['x'], BEFRKKAEL type (a) B EHESE, K
ek,

B2, WERIEB| MR E LT RN HARRR T ER XS, W) Python W GE<x B2 BN T M 461 A I H fliik
e X B B AT S B IR BRI AR FIr 8 A g v B e v B o ok e e

RS R G SR 2. xo SEINAE UK a T E:

BN A B E A H DL AR 5 R PSS R AR R — M AR VR x.__get__(a) .
VBIIE WR G B DX R LN, a.x SBFEHCHT: type(a) .__dict__['x'].__get_ (a,

type(a)).

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

BHE W a 2 super BW—2EH, WEE super (B, obj) .m() &fF obj.__class__._ _mro__
& B WHEE LI A R AR AR AR A.__dict__ ['m'].__get__ (obj,
obj.__class__ ).

XTFSEFIEE e, ARSI BT ST MR . — MR DAE L __get_ ().
__set__ () fl__delete_ () MEEASG. WHREEAENL__get_ (), WFRJE MR B AL X
85, BRI SO SEHFI AN G R RERE LT __set__ () FI/E__delete__ (), M
B MR AR DR A B E S, WE R AR AR A . e, Bl gs & R e
X__get_ () M__set__ (), miAREIEIAG HRA_get__ () k. X T__set__ () Ml__get__ ()
FE IR AR B S AR H A i Lo 52 AR, AEEE AR S v S i pr E k.

Python 75 (fu3% staticmethod () Hil classmethod ()) FBAE NI RS R LI . KL B DLEE
NOFEE IR XAV RSB ERAS 5 A [F) 2 0 FHoAh SR —FE A TR

property () BRECEIE BRI R EINT . KBS B RE E AR B TR .

__slots__

__slots__ SRVF AT A A I B 1 1 () QR AE J@ ) IR 2R kB _ dicr_ R __weakref__ (B A2 AE
_ slors__ Wi X B FE AT H . )
AR _dicr_ BT AR T 25 0] J@ Ak B o n] 45 31 g 42 7t .

object.__slots__
XA FAR B RRAEA AT HE . AR ARl et S0 8 1 938 8 44 M IR P AT ER P81 o _slots__ 2282
PR AL AR B =SR], FFFELIE B S AR SEBIR)# _ dice R __weakref__.

{Ef __slots__ B EEIN

o MUK E—ADARE L _slots__ W, SEHIRY __dict__ Rl __weakref__ JRMERF ATV
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o WA __dict i, SERIARELRAE _slots__ E U A A AR BIRE . 24— AR R A
HIRIERF 5] & AttributeError, HAARFHEISME, WERF '__dict__ " MAZ| __slors__ 7=Hf
H AT ER 781 H

o MR KLTALBIBEE _ weakref _ AbH, E LT _slots__ ISR L HE HSLBRp 555 1. R
S| R, S ' __weakref_ ' MIAZE| _slots__ FEHARI AR IFS .

o _ slots__ Bl A B2 A ERIARE (EIAiE 2 FERER SR, Hi, KB R
HAEE _slots__ fE A SEBIAR R EERIME BN, @M B AR IR .

o _ slots__ FEIIRVE AR RIRTE LB FEREPENR _sloss_ FEHFRP R . A, T
R oA _dict__ R __weakref __ BRAREATHE LT _slors__ (Hr BAZAUEL & X HTA] 741 44 FR
B

o THR—ANE N BEAE AT g 2 S, W BR800 B R SE B A R R Rl ) (B AR
HEEMERRBORR R ) o XSRS LA R E Lo AR RESTIN—NB5 1R IE R B
A

o AESHY _slors_ ANERTIRER “RIAKE” WEZRAMIL int. bytes Fl tuple AIIRAZ,

o ABATAE A R AT AT BT ARG 25 slots__ . MRS ATDAREGE T ; A, REATEL 4 Bk
B R RS

o _ class__ WREAFEWIAN R EA N _slors__ B} A 2581EH .

o WHZANREFHENMER Z BRI, BN REEAG H A B @R (HAb
HEREA SN B R) i N5 % TypeError.

3.3.3 BENKGIE

22— AR HABZEI , ABIERY __init_subclass__ 2R Y . IXFERIAT AGR B BEGS UL T-2AT NI X5
PR BRI KU, R RBME M e I R E S, 1 __init_subclass__ WHAEMT
8 ST I IR A I 12K
classmethod object.__init_subclass__ (cls)
MPAESRIRA: TR TR SR o cls RERI 72 WRE O — D@ L5, WA
e A A T E

BAN— DB BTSSR SWESLLEN __init_subclass__ . N T 5 H M A
__init_subclass__ BYRIE, N YRPETEE LIS X EFSEERFHREL AR, Bl

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__ BYBRIASEBUT AR, RIEMERESEO MG L — AR,

WA TCHEPER metaclass R B R BINLHITHAERL, HASHLL __init_subclass__ 5L
M. Lhrngoek (MAERAM$ER) W type (cls) Al

3.6 B RE.
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pIvES

AL T, KM type () KWEW. KA DHH M4 S HNHIAT, KL SHREBHE F
type (name, bases, namespace) 4ERE.

KA AR E AT TR A metaclass REFSE, SOl HR NS ISHIIA ISE#HTE
file ZELAR/RBIH, MyClass fl MySubclass #i& Meta H5EHi:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE AT HAh 5 8 7 B KA AE T Pl i B A G B A T AR
M ARTE SHHRATIS R AEDA R BB

* f##T MRO % H ;

o WfE G MY TT

o MR N

o PATFEE;

. BIELXR.

fi#tt MRO % H

WERAEISE P B type MBI, WU __mro_entries_ JyiANfHIHATERE, L F|4,
Ribf, B PARUGE A S EATIA N . 7R AR [0 2 T H AR QLR Jed T AR =S,
TE RN DU T AR 2R B 22 s

UL
PEP 560 - X} typing A1z BB RAZ 0 S FE

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

RITIRAER IR BAITER L (WRAG) AR IEER LRI LE (B type (cls) ) Wikl
EIRAEI TNy BT A I SR SO — AT RAL WA — MR ST BT AR AR, W SO N

HHH TypeError.
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EEXGaTE

*Ell_é‘lﬂﬁmjc%ﬁﬁfﬁﬂ—: Mty 45 25 G S AT . WRICRAA __prepare_ J@Mk, B4 DA namespace
= metaclass._ prepare__(name, bases, **kwds) MIERWIHM (A anfA s xitv 35,
R H 2 E L) .

W ITCREA __prepare_ JEME, WM 25 BRI — 25004 P ML

UL

PEP 3115 - Python 3000 "1f¥j5C2R 5| A _ prepare_ a4 as[a)4 1

TS ES

FEEMEEPL ()T ) exec(body, globals(), namespace) WERGIAT. HiBIHH Y exec () M)
%%E;’JE?%%%X%%? BRECNO , TREAE R AL 2 R (BT k) 51K A 24w A ohB A
FHIE R 44 R

H2, BPREY42 e SO AE T R BN AR, FESEINERE LI YRR Toik A BIHE 2 U2 Ik e L 44
FRo ﬁéﬁrﬁﬁfﬁ% LB R — NS BRI, B 2 T A7 o id nd B R A AR 0
__class__B|Hf

BlEA R
—HPATRF R MIE TR ML S, HiELEH metaclass (name, bases, namespace, **kwds)
BTG (BRI S 5% A __prepare_ KAHIFE).

WARLEEPALATITEGIN T _class__ o super, XAEN L il TS ML AN super (
__class__ gl M, iXJe g i B QU p R a5 . XM ESHE 1 super ( ﬁw’ﬂzﬁﬁﬁ
PRI IEAE R TR/ ok 3OS, T T BT 24 i E‘J%’é@iiﬁﬂﬂﬂ%ﬁ?%‘@éﬁﬁ%E’J%*’l\%ﬁ
E3 AR

CPython implementation detail: In CPython 3.6 and later, the __class___ cell is passed to the metaclass as a
__classcell__ entry in the class namespace. If present, this must be propagated up to the type.___new__ callin
order for the class to be initialised correctly. Failing to do so will result in a Runt imeError in Python 3.8.

LA BOARCK type SEEALMRA SN type. __new_ MICIEIF, VUNEUSNG A & G BARHAEQ]
RN G2 GBI

* T4, type.__new__ FHNSERMAERITIAE LT __set_name__ () JrEIRES
o FETROR, FrAIXLE _ set_name_ JyyVARFE AR SCRERIRR RS BT 42 PR TR A 5
o I, CRHEHTIARYE B ERAIT I e e W B AR B inic subclass_ () #F.

TEFMBUEZ G, EXPRAEETEIE SOPI2Eits (WRAMIE) , 13BN RAHE D E 2 2K
e E Ry 45 251 o

Yilid type. __new__ QIE—ANHENE, $ROCLAE N 4 2 RITE S 00 G SO 2 —ASH A PRt
ZFER . EAFEIACE TR, JEE MO RE __dict &k,

UL
PEP 3135 - Hiffp i R ik aXny __class__ PG| H

TLEMER

JURIPREAE AR 2. Sl B afites. HE. ok, A&, AfHtEtkEelz.
B HEZRDA K H BB IRBIE /R 4745
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3.3.4 BENEHIRFREE

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

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

class.__instancecheck___ (self, instance)

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

PASCE) isinstance (instance, class),

class.__subclasscheck___ (self, subclass)

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

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

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

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

3.3.5 Rz RRE

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

classmethod object.__class_getitem__ (cls, key)

IR key ZHARE AR 0] FORZ BRI LT IXT

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

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

3.3.6 #E#ITTEFAMR

object.__call__ self[ args... ]
WA TR S OIER— R e VR B A s Wl E LTk, W x (argl, arg2, ...)
WM T x.__call_ (argl, arg2, ...) MpEEL.

3.3.7 Rl ETRAE

A PARE SCPAF R LB ER X 4. Al 8 T 74 (NHRsocdl) sy () , HhrTE
HARTE XM L B S TR F 2 SO BT W3 B A R 2 A TE T 5 91 fu i i) 2 .
R k H 0 <= k < NH N ZJFHaiE CH & X B3 U1 R RE . it Ah ik @ B0k e
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update ( %ﬁ%, EATRAT A NS Python FRif AT RAHN KL A collections. abe Bl
iy —A MutableMapping G HAL, DA R — A getitem (), _setitem (),
__delitem__ () Flkeys () FRBIBFTTH k. WAL JFHE M40 Python FRUES FXF R ABFEAR ML append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () Ml sort () X, &5, ¥
G R AE %8 1 E R SCRIR I add (), radd (), _iadd__ (), _mul__(), _rmul__ ()
M imul () FERSCEINE (FaPFEE) REE (FRER); ENANE CME(EEEAT. oM
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W RIF IS contains_ () JPADARRFRBOAE ] in i@ 54T WFBAT, in WIIRRBRITRY
B XTSI, W R R E. SOMEH WA P SIRREBL_ icer () J5IARASCIF M RO 2845
A H TR PR, iter () W5 keys O M XA, MR AL AR

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

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

object.__length_hint___ (self)
VA B PASEEL operator. length_hint () o MWiZREFEKEHMAITHE (FTREK T8/ 5Lkx
KRE) o WRKEERNA—A >= 1R WO Eaiiee h T rERe, HEARZORIER TG iR

3.4 B fE.

Hff: U2l A=A LTRSS . PAT AR

’a[1:2] = Db

NG

’a[slice(l, 2, None)] = b

HoAt B A EAHE . BE 20 Y]y TiLEUZ DA None %p4x.

object._ _getitem__ (self, key)
WA A self [key] WISRIE. X F502880, B2 N BBl At 4. R sk
Ry (RS ERF IR R T __getitem () FiE. MR key BIZRBURIEH
M5 % TypeError 4 QIR MIPHNZRS [N E DASMAME (FEHITAEM 50 RS | Rk 2 )5 )
W5 % IndexError J¢hf. XFTBURRAEL, QIR key AF] CRTERZRF) W5 K KeyError

R

o

HEfif: for fEIEA R AIERGIN SHITHIER IndexError DA IERHIRR I I 5 51 A 454

object.__setitem__ (self, key, value)
P BT EASE L] self [key) WMEH. WEFIE_ getitem () M. AXGIEIIL I AR
PR T 55 B VR T S S B N6, BOR T AN AUV TR R . R IERRY key {HBTS ] &Y
SHENY__getitem () JrEBE O

object.__delitem__ (self, key)
T PASE I self [key] MIMBR. WEFWE__getitem_ () M. HFXt 5528 7%
FZA R T F S R ir B s, S FF BRIt Eml. NIEF key TG &0 58 WV
5 getitem__ () JERITELLAHIA.

object.__missing__ (self, key)

Wkl dict. _getitem () FERAE| TS BB FH DASEBR dict 2509 self [key],

object._ _iter__ (self)
W RAE T S e BB IR AU R ] o BT YA RZOR [l — SRR R R, EREE IR IR
AR XS XTI, BRI R P

AR G TR BB T A ENREREIXIRE 5. A RIS RTEESE typeiter 7,
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object.__reversed__ (self)
Wk (ARAFAE) 2 reversed () WE BRI A M. B0 243& Bl — S LAY 2
PSRRI I EPOE SR Aw AT E N

WERASEBEreversed () Jrik, W reversed () WEKECREIREI M FAMM (_len_ ()
M__getitem (). SHFFIHRLIIN B4 (ULERBISHLAEEL reversed () BRI B B
SEPR AR reversed () k.

ARIZEAT (in Flnot  1n) W AERFSH B EAAY I s0RE . ik, RG] AR BEDA TRk
JTEF R ERRCRR S, XA ZR N RS T 751 .
object.__contains__ (self, item)
VR ey DASE IR BRI GZ B4 o SR drem 2 self BRI R R BB, A5 AR [ X s 2828
AP 0 7 T AL S5 14 B T A e (L B FREAELR
MFREX __contains__ () B4, WARNR el iter () PETIRN, RIGHHE
M__getitem () WIHRXIFIEML, BFHIEZ 55 PastaR 5.

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 X BT R S R B ARIZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do Blan, KEBX x + vy WE, Hhx2BA_add () FEHEH—DL6, MSPH .
__add__(y). __divmod__ () JIIEMZFMTHM__floordiv_ () M_mod__ (), BN
KERE]__truediv. (). WHERMNRE SR =IJCRAKNE pow () BREL, W__pow () BYE XM
WA Z TR =ASHL

URX LTI R A SR S IR S B T2 5, BN IKIRE] Not Implemented.

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

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv___ (self, other)

object.__rfloordiv__ (self, other)
object.__rmod__ (self, other)
object.__rdivmod___ (self, other)
object.__rpow___ (self, other)
object.__rlshift__ (self, other)
object.__rrshift__ (self, other)
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object.__rand__ (self, other)

object.__rxor___ (self, other)

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

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

TR QRO BRAERCR RO R B — 12K, iz Rt i E s B s ok, Moy
RS T BRI AR S B . AT Rl feip 128 S A Se R s 3T

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)
T B ER I RBEARE (+=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, | =), X&)y
IV Z ST B B A (B self) TR S5 R (FERBOAZAETE AU self)o WRFEA Ty AR E
S, FHR Y R AR R R BB . B, QR x @B A iadd () ARG,
M= += y SN T x = x.__iadd__(y). BN x + v BORE—FEESE x.__add__ (y)
y.__radd__(x). TEHEERT, P RIRE R SECR BN AT (S )L fag-augmented-assignment-tuple-
error), fEIHAT R SEbR B EERR AL — DR .

object.__neg

object.__pos___

object.__abs__ (self

object.__invert_  (self)
P VA AL —TCARIZSE. (-, +, abs () Al ~).
object.__complex___ (self)

object.__int__ (self)
object._ _float__ (self)
T X BT DASE N BB complex (), int () Fll £loat () o 243 [l —MH R BLH A .

object.__index__ (self)
P IR PASE B operator. index () PAK Python 5 % TG HRF A X0 G e 4y BEBOW G 14 3 /5
(BlanPI R B2 WER bin O, hex () Fl oct () BKED. FAEHTERIET A GE THERR., W
A ] — A HEH

If int (), float__ () and __complex__ () are not defined then corresponding built-in functions
int (), float () and complex () fallbackto _ index ().

object.__round__ (self[, na’igits] )
PR CRSCRE RAESATI YL, SO RIE R Not Implemented, MNSARARSE BRI A SRR SRSk, AR B E

¥4 None — IR A Sz Hb TR 22 A RTR G AH RCR «
S XETAR B BAER, ISR RS (BN add () RO S ARV Z S SR, ot S s A M A 1 S A
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object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
A X 27 3R VASE BE N R 2 round () PA K math %Y trunc (), floor () il ceil ). Bi I 4F
ndigits %5 __round__ () MIF L AKX LT VA IR M ER Y 24 /2 JEO AR Integral GEE N
int),

WRKEN _ int_ () WNEEE int () RS trunc ().

3.3.9 with &8 L T EMHE:E

ETFXERER NG, B X THEPITwch B EHE s Th B3 BRSO B A B AR AR
BT EEATE BT SCARS TR, @ with i84) (FEwith 125 TR (BT DAE T B
FENIM B .

R SUE B  MUA RE EIE R AR RS S A A SRR A, BUE FRRBITT IR, CPRFT I SC SRS

BT B SUE BRI TE 25, 7S 15 typecontextmanager

object.__enter__ (self)
‘zﬁf\gﬁtﬂgﬁ‘k*ﬁ?é%iﬁﬂ#i?j& with {ERPRF R E XA T R IR IEHES] as )& H bz,
NERA BT o

object.__exit__ (self, exc_type, exc_value, traceback)
IR REEFN S R sATi B3 A28l T RECE NGB R . R BTN 3G o R b
BRI, =ASHERN None.

WEARGRBE T S, IF AR RO R (B A k), IR SR B e IR, Srf
AEIR H T A% I H AR AL 2L

WYER__exit () INEAROZENT IR GHE AR, XM ENTE.
S UL:
PEP 343 - with” 4y Python with {EAJELTEHIA . SR Gl .

3.3.10 ¥%HEEK

X EE UL, FEIR T AR B AR IR S PRAIEAE HoE SCT R RIS AP I R IR AR AR VR, A BEE
SAEM R ST AR A MUE ST SRR 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()

UEAT M1 5 0 SR FEAE T 4 35 2 BN G AR N 10 B A 6 S 0 2 SE B B LA ik O ¥, B AN__hash ()
M__repr (). GIRXLEERHRRERMSEH TESEYERDRE, ENSTEXT BG4 5 &k 1
Bt 2
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>>> 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

A A5 A IE A S A IR ] — SRR I 7 v AR Ju3GRE ", T DA S A E BRI T
I} G 1 SE ) T A

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

True

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

B 7o T R SE AT R GRS, AR ERE R WALt getattribute () Tk,
HEAHEXR IR

>>> 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
PAXFPI (B8t getattribute () HLHIAMENTE: NARRYBE M ALFR UL T RF A =sIa], HATH 24k

T RIS I — S R (RRIRO A o0 MBLEAERXI A B FLME IR A —Bob th i Rtas 2B ) -

3.4 thig
3.4.1 TERMR

awaitable SR EFSLM T await_ () . Masync def BRFEGR [ Coroutine St 4 B J& T AT R4 42 .

IR MHFA types.coroutine () B asyncio.coroutine () ST A 251 [B] il generator iterator
MRWE TSR, HENIFEREH__await (),
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object.__await__ (self)
WIIR [8] —A~iterator . .24 9 FH 9 55 Blawaitable %} 4. B, asyncio.Future SEEL T U7 ¥ RA
Hawait FhAMIFE.

3.5 FrhR I EE.
S
PEP 492 T f#A7 ¢ ] G R 4 0 fE B

3.4.2 hHIEMR

Coroutine St 4 J@ T-awaitable %1% . PMERPIT @S await_ () FFEAHEE R e IFTEH . 4R
GORBATIFRIIN, JEHZ825] % StopIteration, MR value BELFFFILRI(E. WAHFS %
THE, EoWEREBIrERE. IWREANIZEES K ARLMPEY StopIteration 2.
AR TS, BN RT AR AR IR ¥ (S A i - R0 7 k). B2, SHEMEEA
[, PRI A B SRR A
TE 3.5.2 WUE M G RF— R E— K K5 & RuntimeError,
coroutine.send (value)
TR B R AT WIR value 2 None, WIXAHY TR __await () Frik[BIEAZRHF—
. W value 3 None , BITEHRITE FEUIRIBRIERRE W sond () ik, HEER (R,
StopIteration BURJLMBSHH) #5 Likxt auaic () BRI RAEIHA.
coroutine.throw (type[, value[, tmceback] ])
EMENT LI EM FE . A ERERESEMME RN ERISM throw () Tk, WERETEZT
o BT, BHESEHERSAEE K. R (GREIME, SstopIteration Bi@HAbRH) K51
BXF__await () REPMESFTERISE AR WRSFH RIERE N BERIR, WPRF & 258 3
coroutine.close ()
BT S MBI SRR . SV, T AT E A PR R A 2 1
Wciose () Pk, MR . IIRE SAEFRAS|R Generatorxit, (iHHyE L AV
Y. Ia, MRS E R IIT, BEeERAaReE5s).

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

3.43 RILEK2E
FFEREAEH _anext_ FERFEA T,
SEERII I fEasyne for igA]PMHH,

object.__aiter__ (self)
WAFGR Al —A> 4 ik R ERT R .

object.__anext__ (self)
WAGR A —A™ =T 2 R AT S i AR R — 45 R E . MG W% 5% stopAsyncIteration

S AR — A7 Bl

class Reader:
async def readline(self):

def _ aiter_ (self):

(FoUakss)
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(£ 50

return self

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

raise StopAsyncIteration
return val

3.5 H I EE.
TE 3.7 WUHE M #E Python 3.7 Z g, __aiter_ WJPLR[EI—AS 5Tk Kt ZIFFERBT R 27 % 1K
fA Python 3.7 Jf4f, __aiter  WUGR[EI—EEERENT G & BT HAXT RERRF- T2 TypeError 5

Ko

vz
=
aF o

344 RELTXEERR

FHETFTXERER LTFXELEW—F, ERBEHER _aenter_ fl__aexit__ FEPEEPAT.
S B CERA fEasyne with BRI .

object.__aenter__ (self)
Semantically similar to __enter___ (), the only difference being that it must return an awaitable.

object.__aexit__ (self, exc_type, exc_value, traceback)
Semantically similar to__exit__ (), the only difference being that it must return an awaitable.

b BRSO B AR R — R B

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

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

3.5 B IIHE.
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

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

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

4.2 HREHE

4.2.1 ZMBHE

BT R . AFREE 24 PRI E A AT IR .

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

del ERM HARBTAE—FhIRE  (RIRILLBRIE SONRERZ FREEE ) -

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

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

43
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4.2.2 ZFRAGREHT

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

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

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

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

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

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

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

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

R S IRVA R 4y exec () Fl eval () MIZEUR A FRENT LN SCOPRRRIRIE DL, J8E SO W] REGE 1T
SE XAPRIYATRATIE R o X 2E5 | LR IE 55 040 FRARAT LU, (9 b 2 AAE TR P 04 A B AR 2R iy
A AL . I a8 218 2 ORI SR IE 7l . AESSACRS B A E S48 PRI VR T S W PR il 12K
g EASY RATHARAUEH T — X S sURA AR 850, TR B TR (8 ek R fE 13k
SEIUAY . X ERE DA T AU & R

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

a

class A:
b =

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

5= H B P TR I PN A 44 25 TR SE Br bRl A e R S R R A K __builtins_
AR BN: XYL R AT A (G — MO 20 AZ S ) o BOAE LT, 47
_ main_ EHLdE, _ builtins_ ELEMNEREY builtins; SFE R A HABAY PR, _ builtins_
& builtins B H S FHP)—DHI%4 .

424 SHHEHEMNRE
H 2S5 1 A PR AR T s T AN @ g 1 o X ARG DA AT B i 42
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i =10

def f():
print (1)

i = 42

£0

eval () fll exec () BRECECA N SE LIRS U A PRAARAT 4 FK . 24 FK ] ALETR 25 14 Rl Rl 4 gy 44 5 1)
FRENT. A R AR R ARG S A S, RIS S exec () Ml eval () B%K
ARSIk R R ARG A 20 PR RS E—A a4 2], e 2 FIRAE R T

43 BE

S T T AR R L 42 D R DA S AL B A DR A S A R — oy 3 S AR DA I 30 1) o7
FUAL, BT AR Al B Rl AR e sl AT o IR S rb R 3 A DR A AR B LA AR BT 432
Python f A s SAEAG I FE AT S O (BIHINZAEAHERED) I ES] % 575 . Python FEfpth il PAiliid raise
AT | AR BRI try .. except IBAPRIGEN . RIFMM finally FHI ARG
SETEIRARD, EIFAALPERE, EToie 2 BRI AR R A R AT .

Python (YA IRABR A2 “AIE” ML S AR BRER nl AR 2R T AR, FHAEsNZ kg AT, (HE
AREME R FRAARIEIF B R M B (BBl T2 BT HEA S AU R BL)

YR TEEARPAC T, RS SA LR IIAT, SRR AR, TR, B
AT IR R, BRARR YRl SystemExit MR,

S Rl RIBIRAR IR . except TR MRIEEHIR IR BT 1 SLHIH)ZE e H TR L
SEBIAT AL PR, AT O S AR R IR A5 R

P S AR L Python AP ROALIGHSY . JLAZXTAELE Python THIEIHIAIN R 2ty % A wils , R
I BT 2 A AR 2 A T PO R

HIESHry & o) NI oy BRI A Kraise 15 ) AN rai se IRATIEIA .

U HH SRR A B ) 2 ph T A 3 S VR AR TV AR A TEAE R S R e A T

43. BE 45
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CHAPTER D

FSNRG

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

import WEAIEEE TWIANHRAE: BB RIEELRIEEL, RIGFHE R LT 40E 224 5/ i 2 K.
import WEA M REAEE XX __import_ () BRI WA E LS. __import__ () AU
ST IAT import BRI ZAFRESEEAE. WS H import 154 | B 24 PRS2 BAEM EZ 407,

X __import__ () WYEEI AU TRIR R DA KAE AR B AR G B . ANt ml g 2R S S g 4
AL B A S AT (1145 sys .modules), WA import i & PIAT AR EHA

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

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

1E 3.3 BOE M ARG CHEH AT LI PEP 302 W55 B B2k AL A AT R S ANLH]

— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

5.1 importlib

importlib BHHEHE T —ANFE N APL R 5 R ARG T H.. BlUl importlib. import_module ()
PRAETHEHAERN __import_ () HHEF. BERFM APL HRAEMH FANLG. EZHWIESE
importlib JFE Y.

L' %Il types.ModuleType.
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52 8

Python A —FBIERIT I, Fra Bl E T8, Joibisug i Python, Cib@RIiE=H M. NT
A SBBI S A FRIZ RS, Python i85 | A T & MR

PRATATE AL e UV R GE I H 5%, HHEEREE e H o it SO, (B8 AN 2O A A0 T 1 11 2L
f, PN REERA I AUOR BT SUERGE. N 7 7 (R A SR, A TRFARSE (I T b H S AN SRR 2
to SXMRG—HE, Wl 2REMIEITHL, TERZ N T —RAES, Eal DA 1.

SRR AN E RS T WA, (FOF AR RORASR . SEEHAIEE, AR R R A
Beo Fpolh, LATRA __path_ JEPERBASPRU R M.

FAT BT B 045 . T4 5Lt DA, 15 Python VIR IEVIIIEE 50, BIIIRTT i
BH 2N sys W, DAS— DN email 4, XN —PHH email .mime B FEFIZ 16
H44 N email .mime . text T,

521 B8

Python 5 SC T PR BLAG, WAL E FIar &0 . HMEREEMAER, ENIHE Python 3.2 [ 2 Hi
PO FHRUETL—E __init_ .py XAMWHRERXLH. Y—DEREETAR, X
_init__.py XPFRBREHPETT, ERE XX RSP E B %W a4 SR P4 FR. __init_ .py
SCAE AT AR 5 55 AT A HA AR o 976 357 1) Python AUSAHLAGAURY , Python FFAERIERBE T Ay HAS i oh
H Sk -

B, PARSXERGA R E L T — B2 parent A=A T4

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

2 A parent.one ¥ [ ##fT parent/__init_ .py Ml parent/one/__init_ .py. 54 %
A parent.two B{ parent.three N4 B 4T parent/two/__init_ .py Ml parent/three/
__init__ .py.

522 HETEE

iy S A AR 2 ar o MR, BRI N ACERE I — . AN AT R AL T SO R G AR L
AR AT HEART zip SCPFrR L 45 L, B0 Python £E 2 AJUIRI W] AR AR B HAH Ty . ap A I A—E &
FLER B RGEFHINGR BN TR To S AR 1 R U .

4 2B __path_ JEMEANE R E SR . TR e SR TR, IR AR AR (B
FZRALN sys .path) BAEMAE, XX REFEIRBENEF R P AN B A8 3T & .
WAL AMEEA parent/__init__.py XfF. b b, ESABRMETEERBZ A parent HE, £
AR AN R A4 T it . [ parent /one WP E A —E 5 parent /two 4B, ZEXMIENL T, Python
PN parent WAIE— AL RE, LEEEAGEEEHENSFUITA

FIEZ I PEP 420 1 f 3 tiy 4 25 18] i AR A -

48 Chapter 5. EAR%



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

The Python Language Reference, %% 3.8.0b2

53 #%

N T IR R, Python F5 g3 ARLHR (B0 A0, 08 T2 B R UL 2 5 2201 ) B S8 B IR 2 & Ao A4 FR T
PAKH import IR ISR SHL, BiE K AL importlib. import_module () B{ _import__ ()
BREHIIES

WAMRESTEF ARSI BN, EWRn PUFE ) — AR A S 584, Bl foo.bar.baz,
TEX A OLR, Python 255221 A foo, G foo.bar, G foo.bar.baz., WXL FAPHIE
fil—Ak g, #iS5| % ModuleNotFoundError.,

5.3.1 EREE

ESABZNRE LB ERNM T sys.modules, XALEHE B 472 51 S A I A B EHL /6 H
(BHEH T EZE) . HILEZ RIS AT foo.bar.baz, N sys.modules $414 foo, foo.bar Fl
foo.bar.baz 4H. BRI S .

TEFAWIE, &FE sys.modules BWIRBEALFR, WFELENH B2 TR B S A MBI, S AR
o BRI, WISAE N None, N|£&5|% ModuleNotFoundError, WIEHATHE SRS 4 Fk, Python ¥4ks:
BRI

sys.modules 2R G, MIFRERTREARSBIR BRI (R HMBE AT RE SR X EREIH) , (HE
S AR Z A4 H TERL, 5 Python 7E IR R AR EHHE R ian 4B . B n] AUR(E N None | 58]
T—RFAB 55 ModuleNotFoundError ,

HREE/NG, PUSIERARIE A XA RIG I, FIHERHAE sys .modules MMZAFAH, R
ST AL PRI, DT P MR GO/ R & [/ —4>. M, importlib.reload () FFHEH
Rl — ARG, ] B i FRs A TR ) AR R BB R AR AR 2

5.3.2 ELIRF0INE; 2R

WRAEE ZARIIBIRAE sys .modules #AZ], WILRF AV Python (15 A MMM ARESR AN BRIt
MRS AR S A A A, B & 3% 2 FlAe 3k 35 . AR AL 55 SR 2 7 AT L BT RN 4 SR 4K 2112 44
PREOEESR o 5] I SE B PR LR RIR N N 25— BANTENE RE M BT R AR I 2R (A 5 5

Python {035 T Z A ERAE AP ALT . S NHE A2 G B, 55 AN HE W R R G . 4
ZABRONE AR S AEimport path WHEZREHL . import path 72— SF RGHARE zip SCIFALSIN A2 B 51 2%
BT DAY A RAT R A, Bilind URL 357 1 ¥E.

SANUENZ TR, BT DAIIAHT A 2 45 DAY RASE e 48 2R ) 0 Bl AR T 3

FARAF AN B I MBI . AR EATRER BT E A ARAIBR, SR [l —A> AR, X2 X T A
KAFERERR, MEZ AP TAE B A

PAR g 1A KA RGN S 2 AT, AR B2 AT QU AT IR SOk R A
HL .

5 3.4 U FEZ Y Python A, Ekge e kiRm0 20 %5 BIEE AR MIBHORASBERT, o &
SIS MBS URAES BB, EAIHAES A TR

5.3.3 EANfF
AN TR AR S ABT . SABTARMEEL THTH FABEST.
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TEH TS AL RTINS B, BT HA S A AR M R A, {H sys .modules ZfFA RSP, X
VLS TH# sys.path @dF% . REBHELE N BB, SO 7RSI sys . meta_path FHIGHT
WA ARG, RARAT k.

SPABAEH T2EN sys . path (8 package.__path_ ) i FRMY—ifI), FEBENEATH KRB BHAR TR I
PRI . FAREH T HENHEEL A sys . path_hooks U AT XIS, BT A,

5.3.4 TEE

YR E A FRIIIRAE sys .modules R AF|Rf, Python B K sys.meta_path, Mol Sioies
AR RINE . X LA AR T DA AR 5 E N 2 A5 LB U] AR BRI 4 AR AR . OB 2 s 2T S
B4R £ind_spec () 5k, SINERZ =S8 AR, ARG EARES (A1) . JoHEA ik
AR AT AT SR R 2 R T REAL B G 44 PRI .

Q1SR T B A A R R A AR B RE 4 PR, R ] — UL G AR BN REAL BE % 4 FRAY
Bk, M 2R A None. IR sys.meta_path AbHid A% 2] ik 51 SR B AT AR R [ BB X 5, K51 %
ModuleNotFoundError. {RMHAYG| K mHF B L%, T AL,

TUHEAEE LA £ind_spec () FETHAWAME =S B DRSS A2 ERES/FR, Bl
foo.bar.baz. ¥ NS HRMEHE R AMBAELH . X T Z20080, 56 NS H00 None, (HX
TR, B oANASECNHE __path BN, WERMHNM __path_ JBHIGEVIN, K5Ik
ModuleNotFoundError. 5= 1SF0E— R/ ATEME H AR AN SR .. FARGENSTEH
T R A —~ B ik

KT BN ATE SR T DA U Dy oA . B, ARSI B ER v A 247, WIS A foo.bar.baz #f
HAPITHHR S A, EENTTEEA KL (mpf) B mpf. find_spec ("foo", None, None). ff
B A foo ZJG, foo.bar ¥ilidsE Wi FICIKAEKEA, W mpf.find_spec("foo.bar", foo.
_ _path__, None),—H foo.bar 5glEA, Hi—%HEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path__, None).,

AT AR A SIS A . 4L None DIANKF RN =S HUL AR, XEET AL 2R 1]

None,

Python [ERIN sys.meta_path B =Flocktedifids, —FhIEIIM S AN ERER, —FRELE WM SA
VRESILE, I —FRHIE Q] S AR B import path {5 (Blpath based finder).

TE 3.4 BUE R JUHHARE A find_spec () TEBUT find_module (), FHEMEF, ERF4RE0T
AEASTEEAE, AN SAEA RS R LI find_spec () BZHAHE.

5.4 g

Y ABEHGEIPEAR BN, S ANUFARAE M BORER E E (I EERmEds) . N2 AR
T3 P A R T AR B TR U -

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

(Rt
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raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package

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

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

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

o FEMBSPITRIACH Z ], XBBRAFAET sys.modules H1o X— R KEE, PIOAZABHACH AT
A (EHEER ) S AA S B HERME sys.modules ATy IETERINGE BT i TCFR I FI
HRAFTOL N B 2 U .

o QRN WA — HERINECR MBI — KM sys .modules HRE R, ALMEFFAET sys.
modules ZAFHIBIL, DARALATIE A I 3 na BRI B S IR AR A P . XS EHTIEAR
A, Ja#& AL E MR BB R AL sys .modules 1.

o TERLHROE 58 MRS R AT Z 0/, S APLH] & BB AR AR JE 1t (7 LT A9 7 61 Eh AR5 oy

“_init_module_attrs” ), {EEZS U )G 4305

o BLRIAT RN SN2, ARSI RF OB A Ay 44 ST AT e RTINSy, hnEs
PeE EE TN AT 3

o FEMZI R RIEI (% 45 exec_module() IR A — i /@ 70 S AL AR [l e .

TE 34 BUEM: S ARGC LTS T INEAE TR THE. XLEEFEPART 2l importlib.abe.Loader.
load_module () FERFITH.

5.4.1 ;g

B AR BE BRI BE - B IAT. S ANLHPH importlib.abe.Loader.exec_module ()
WEFAE NSRRI G2 . M exec_module () 3 [8] i TAMT{EARIFHE Z 0 .

TN LA 2 R F1 K

o ARABIHLIE —A> Python &Ll (1 A BAL R ECEN AN ERAIY ) , I BOZAERL IR Y 4 R iy 44 23]
(module.__dict__) HHATRibg .

o WERMBER AR T ESIR, BV ILGIK InportError, AidHE exec_module () MIE5I KT
At St > AL A

> importlib SE IS B R M. MHZBIIAE sys .modules PEHAHA FRRRBUSIIAT L . 1Rl )y 2 [ B LT A
PR AT BETE sys .modules WEEHH H & o X8 T AASIIREIT A, APHIERETEHAD Python SLHL R .
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TEVFZIEIL T, ARSI U R —X % I find_spec () JiEFRR I — MUK U],
MR 2N self.

RN A% T AR PEE T SC P create_module () YELEMEMNA QBB S, B 1S5, B
B ks Ui, 3% B E L S AL a8 ] . create_module () ANFHEAEMIHNT S i BTG
PEo AARBIHGRE] None, S AMLEIRE A TR B HBH .

3.4 FRINEE: IN# el create_module () F¥E,

1 3.4 [iUE L load_module () F¥EWE exec_module () FFEft, SAMLEI SN M G FERTTAE L
g

AT SRARMEBLREE, FSAVHSMHH ALK load_module () ¥k, WHREAEHSASSIAL
Pl exec_module (). {HJ2, load_module () BLEFH, MRV 1ZFE M LI exec_module () .

BT AT Z AL, 1load_module () Jr vk S b SCHEAR R BT FESUINZRINRE . AT AHTR] A BR 5 75 9838E
I, R LA E

o QIR sys.modules FAETEFEE L FRIHIT S, MER A0 H EAAAERIAEE . (50 importlib.
reload () FRIEIEH TAE.) WIRIZZFBEHAGIET sys.modules H1, MMEREFLTONE—HHY
ST R HRF M A sys.modules.,

o TEMBAFPATHEACHDZ 1T, B 2 RAFAET sys.modules ZH, PAB I TCHREEIH S UMK .

o QRMBRM, INEAF AR FRATATEEMAZ] sys .modules HEREL, (HELI (XFRIZERINZEE
Wit ELRT RS IR R B T dk s B B 2 aky .

TE 3SR 24 exec_module () B Y {H create_module () RE XN G| & DeprecationWarning,
TE 3.6 U P 24 exec_module () BV X1H create_module () FKEX¥E| K ImportError,

5.4.2 FiER

2 f AT B ALH] (F1 30 import1ib APL, import } import-from iBAE#E N ER __import__ () iN#k
— AT, ACBEER ) Ay 44 28 18] R SN — R AR R S 4B E . B, R spam A AT
foo, MFES A spam.foo ZJ5, spam $FEA—NY5E B M PRI foo B, BUBLEA WA H R
ZER:

spam/
__init__ .py
foo.py
bar.py

H H. spam/__init__.py HHUTFIUTHE:

from .foo import Foo
from .bar import Bar

MPATUN T AU RFAE spam BLER FHERAINNT foo Rl bar WA FRIE:

>>> import spam

>>> spam. foo

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

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

P I Y Python Z FREEEMIN, X BRI RES DS ANWE, HELE LES ARG —NEAEE, fREE
RS — i SEWRARA sys.modules['spam'] fll sys.modules['spam.foo'] (FlU#E Lk S AZ G
BRI, WEELF R R AETE R foo @k,
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5.4.3 ERIBIRA

SEABLHITE A SO A KA MR Z R0 S, FRabe ik 2z ml. K2 Hdm B0 Ira B i .
BEHAAR U B H A8 5 T MRHOR R e AR A5 B

ES A RS S o] RVPIRESHE S ARG A E 2 ()i, 10 G AR A L B ) R A AR T
BRI EAS Z 18] BN — U2, EATFS AV TINBAES SR, FERA AR SR s 0L
RN AT .

R ) RS UL I S AE BB R __spec_ JEPEXS S AT, A R BLH AR 19 TR AN N A S

ModuleSpec,

3.4 BRI

5.4.4 SANEXBERE

AL A0 IV 18] SARRAR R ) HUAS UL RA S e RO G X S Jm bk, JFAE B TR i 5e
Jo

name

__name__ JREM BN B SE BB AR . WA BRRT R AE AR GE I — bR R .

__loader__
_loader__ @M N FARGAEM B AR mEam 5. XEBEMTNAE, [Hivn]
AT BTN E S L IIEE, BN S N s 1 & -

__package___
Bk __package  JEMABIE . HIPELAUN—AFAFE, HATPAS __name_ BUMIHA9{E.
YRBCZURT, H__package  {EMNIZBNH __name  {H, HIHAZME, XFEEE R
__package_ WiZBCHZFATH, X T T HUERMNVIZBCNHACE A . LRI 25 PEP 366,

B EBR __name_ #{ H RO BT E BN XS A, MK X PEP 366, HIHTE S
__spec__.parent HAMFHIME.
FE 3.6 IR _ package_ Wi#lY5 _ spec_ .parent HAMHEIIMHE.

__Sspec__
__spec__ JEIEWAI AAE T AR B B AR ERBIAS R . X __spec_ FIEHR E KR EHE A
T AAF 25 8 s IR s ey At . ME—IIBIANE __main_ , HWH) _ spec_ S ELEIFILTLA

None.

% __package_ REXN, __spec__.parent ZPHIERLEDL.

3.4 Hi e

£ 3.6 HUH M 24 __package_ KENI, __spec__.parent XPHIERLEYI,
__path__

WARBHCRH M, (NS IEERZ M 2 ), MLAR BRI __path_ J@ME. JEHEEWH
FAIEATS, (HAR __path WAHIEERIHANFT NS 2R __path_ ARRES, MAEIRAC
BB A% AR AR . % __path_ 15U E SRR T S P
AR ZAA __path_ J&tE.

__file_

__cached__
_ file  @WiEN. AURKE, WEVERMELACY TR ARG AP HSOA TR R SO
ACE _ file  (BIATAEEE M AREL) .
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WRRET _ file_ , MWW ATFNE _ cached_ @M, FEBUL MGFMACRY (Fan5E35mg
ﬁgﬁF) FRAERI S . BEE BN BRSO E AR s TR IESAR 0T DATRT B Hb S 1] B AT G156 SO A B
(&1, PEP 3147),

MARRHE  file  WHMWPAKE  cached . HZ, MHIIHRAAMAL. B4, M H
__file  FI/B{ __cached__. PRBLHIR—Inzkeds il DA ZAT IR S EZ A BEM ST S, ARFh
R SRS SR E 2

5.4.5 module.__path__

MRS, R MR EA __path_ JEM:, B2

W __path__ @HESTES AR T WG . FESAPHINE, ERIIEES sys.path BAMIE, Rl
FEF AR MR R A ESI . B2, _path_ @#H S sys.path ZEHZRH].

__path__ R FAFER A RA Al B S, HEW PO E. fEHT sys.path BN FERES 42
M __path__, JfH sys.path_hooks (J.'F30) &7E# i) __path__ KR,

W __init__.py CPFRTPABCESCE AR __path__ J&YE, 1M FLIX2AE PEP 420 2 i 55l fn 44 25 8] 41
T3 FEE PEP 420 1951A, a2 25 AR EHR ML __path_ H2{UEK _init_ .py
s AL 2 F 3 R4 s A I s path_ .

5.4.6 EIRHY repr
BUEL Y, ETEHERRA — TP repr, (HRARTTDMKHE FIAR JEIERE, TR p A B 5k
A TR G 1Y) repr.

WARBLH EA spec (__spec_ ), FAMLHIRF AN EHRA N —A> repro WERA MR M B LA F] spec, T
A ZRGERF B TR P g A5 o] A SR I AE— A BRIA repro BAF22 ] module.__name_, module.
__file PAMemodule._ loader_ fFJyrepr (UM, FRHEAMEKHIFE R AEGAE-

AR S B Py At 0 L

o WARBIHEA _ spec_ JEM:, HPHHIAS(E B8 R AN repr. B AT JE PEA "name”, “loader”,
“origin” F1”has_location” £54%

o WERBHLRAT _ file JEME, XSBUUIFEIR repr )—H5)

o WA _ file (HEA _ loader_ HIUHAN None, NIINZEZSH) repr 2345 FHVEREER repr
(34 o

o XTHAMEDI, AHE repr P B __name__.
1E 3.4 JUH L loader .module_repr () B3, SANLHIIAE G BRI 5LIH k A AR repr.

N T GRS Python 3.3, UMM E LT module_repr () J5ik, WISAEZL LiApiAm Iy 22 piseid i
BT VR A repr. (HEVEROEE S

5.4.7 EZEFHHEEKY

1E Python M .pyc SUUFMEEZATFTHZH], EXAZA2E M hEHH oy WOCIFLR. BOARLT,
Python il i 75 Ir 5 A G A7 S H ARAFIE SO F B Sl A e TR BRI R/ NoR SE X — 5. TEIBATIE, SARZS
T I O A A P ORAF B O RN S A ST i i o R G A AT R

Python th3ZHF “EFMAMN" ZA7F3C0F, RIGRAAIRSCIE WA I A (e A2 KR . AAE PR T 211
-pyc CIF: A A RVFIARIG AR, XA AL T IR A ) . pyc SO, Python Sxifl il sKIG Ay JESCIF R 45 SR ey
i (L5 G S R R G A (FL NS SR E G A AT R o A RAG A TR T W 7 ) A7 SCPF R A S 24K, Python
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KEPEIFE AR A T T IS A Z A ST T AR . pye UM, HEHAFAE Python i
KHEIANEGAT AR MERETHAN - oye IMFARBMERAT N TEE --check-hash-based-pycs
JERR A 2

e 3.7 U e BT BT IRAH) - pye SCUF. FEMZ AT, Python H SRR I ) BOR 5 2 51 B AT RO A 2%
P

5.5 BTRENERLS

TEZ B 242 &, Python #i g JLAEIAR TCIE AR Bk as . HAZz —J&path based finder (PathFinder), B4
BRUEG 5125 8 5 FEWimport path, AL HEE A TEBREIRV A E.

BT AR A B B ARE M T A R P AR A H , RFENT4 B RIS HE
Ak PR S JE T AR I Bk A 2 H AR

BROARI BRI H AL R MR O S TS AR G A AR BRI B A 15 5L, ATAR R 2 FRR IR SCA S 231 4 Python
U (.py XIF), Python F5HL (. pyc SUIF) PARIEZZRE (BIAN . so SUMF). fEARMERE S zipimport fibRfY
SRR, BROABR A% H AR A REAL BRI A Ok B zip SO Eak SO,

RS H ARBRT SO RGN E . BT ARG IR URL. B FE A 360 m m] DA 245 53 48 2 AT e FL b o7 7

BT AR A AT AL TSN 8T AT AT RED ™ RN o ] ] R B A 45 H p92RAL, B, ansRARAEEE
HEEM % URL AR EAE K H, IRATASR S — 58 B HTTP 15 SCFEM 45 E A JAR ) 7. XA T (7]
PHRIATG) B3R 8] —AS SR N IR VML path entry finder , PAREF R ARIL—A> % I TEEXT R B W28 ASSH A
Bdno

TS AT EAYEME T X E X —ARIE, Falidmera path finder Fpath entry finder AN AR1E K
HIAf IX A BT XA R R A R AR AL, SRR, BAE S AR AR 7 s /e, (=
K — A REILAEEN A MY ESW. Frlth, THEAEERBIENTSALBEYITE, E22F5)
sys.meta_path i),

MHZT, B HERGERME  EUUR E T AR A A SC ATy, Sehs b, WERTGEM sys.
meta_path FERET AN ERS, HASHLMERSH AR EIGE R -

5.5.1 BiRFEEKEE

path based finder 2x 5T EHRANMEE 1L path entry FHFH R E (LB 1Y Python BEHLRIEL . SR H ik
SERRIERGEHMIOE, (HENHALZRT I,

VER—FhCHAR A AR, path based finder SEILY_ESGHIARY £ind_spec () HH, (HREBMINATF T —L
FEINEAT-, NI R e HIRE AN import path EEHE N2 .

=5/ Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache T{fif]. &
MEN __path_ J@PERSB A BN T THT 26 SAVLS K.

sys.path (& — MBI AU RO E W EAFFR SR . EVIRIE PYTHONPATH FREEAS & DA 2 Fh L
Tl LA RSB BN B . sys.path ZAH WIS EMAIRE LRGP B R, zip XA HALRT T
BB M (B site Bibe), B4 URL st P28, 7 sys.path H HAEH P45 5
AT g HAWBR R BB 0 20 . F R 25 H A0 I 9 A5 i B 5512 45 B & 4855 SR E

path based finder j&—Ffimeta path finder, P 35 AL <8 W H L SCH AW E T RN A KW
find_spec () KRB Bimport path #82 ., {3 h find_spec () £ A path S5, BE¥HE— 1k
DI PR A1) @ H N I ORE L NI T S AMEN __path_ JE@ME. W15F path ZHCH None, X%
N EERFA, e sys.path.

ETHAENARGSEQRRBEPNENZE, I B REE RS KK BN B Kparh entry finder
(PathEntryFinder). KX FEAEATREMAELL VTR (BIARRAA star) VITTHY) , BT BRI A A
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DUERF— D GAPRNRAC S H B B B8 0 H AL 3R . XA EAFT sys . path_importer_cache (R4
Wiean 4, (HEXAGAF BRI e B AR R R AR T importer 5. 1ldiX M7, XREsEpath entry
(i B path entry finder BIEFESR R AF U T—0. HPUERIAE M sys . path_importer_cache
BG4 H, PAREGIE T BN SR R P T R R B R,

WERBAR A H AT ZA P, BT HARMA RS2 IEN sys . path_hooks HFRIEED RTINS X5
KWL ER R AT RASE SR IIERRACIH o SRR X G R o) n] Ak %
fe2% Hitpath entry finder, 325K ImportError, HTRARMA LA MM ImportError RFIRH T I
FRAR B Spath entry FXt BRI path entry finder . %57 %5 & WA WH-GR G Timport path B)IE . BT W%
MR TR BTG PR RIS i 8 T (BT AR S R G ) 4wy UTE-8
KBS ), WERE TR SE, ERNZ%T K InportError,

U2k sys.path_hooks IEHEEWRIN AT IR [Flpath entry finder, WIEET HAZHAREF £ind_spec () Jriksf
fE sys.path_importer_cache H1{f A None (F/R W R4 H WA X N B E KR AR) R[] None, FoR
Wemeta path finder oI Z AL,

MH sys.path_hooks A path entry hook WV X4 Wk BB & —path entry finder, WIPA N M2
B R B R AR K — MR A HUAS ULRH , AR N BRI g i

P TAEH K - H— N EFRHR RN - XS sys . path g HAM A HBEA A B, WHREHY
Bl LAEHSEAAEAE, W sys.path_importer_cache HRSAEHUEMIE . HIK, B EIA RSN 241 T
YEH FIMEITEHER. 5=, H sys.path_importer_cache iffiffHH importlib.machinery.
PathFinder.find_spec () iR [A#Y AR SEBR ) 24 B TAE B SR JE = 7455

5.5.2 BRIEZEEHEHN

RT LB WIR R A, WA T Sy 4w R A B A, PR AR A H A R AR A0 0 5L B
find_spec () ¥

find_spec () XMW NSE, MEFABRETRRESTR, UKL (TER) HAFEER. find_spec ()
IR MSEH ) 5 AU B RS DL o XSRS DB B3 gy e (EA—BI5M).

N T AL G %S UK —A iy & =S [ i portion.. %4825 H A AR 205 S U] P iy "loader” i

N None F£4submodule_search_locations” 15 A— M0 Eri% wB 4 A 35

¥E 3.4 HUHEL: find_spec () Bt T find_loader () fil find_module (), JFMEMAEFEFH, He
1E £ind_spec () A& CHFHEEH .

BIAR AR H ARG TRE S LKA IR T IE R — N L8 £ind_spec () o JPRFFIEHE
fi%ﬁﬂﬁﬁ\ﬁ%%%fﬁﬁ%%o B2, WRAERARA HARA LT find_spec (), EXPIMMEEITEMRS
B

find_loader () #2Z—MSH, P F AL TR E XK. find_loader () £xikpl—A~—Jod, H
HEE—TUNINER RS, 28 I h—Ah & 25 Blportion, 45— (EIN#4s) N None Hf, XEWHEKAELH
A BRI TR e A PR mEk 2%, (HERIE RIS H Mg E SRS T — A2 S AR . X
JUF BRI —FE oL, BRI Python # K 5 A — DI A ASCH R G P Y LR TE XA A S A, 24—
AR S H AR AR ] N 3 #5  None I, % J04HiR BB S IR0 — 55, At e e pihas.
s find_loader () FTiRIIMEZRFEA N None,, WHRZHR B2, MBS B E T HBEN AR
TR, 2B HER.

AT A JE A AL T AR S, 2 RS H B R R R S R T i R R I R R &
find_module () J¥k. (HR2EEAHERA find_module () FEWIHHLEAN LW H path 8 (B
TSk B XA TR TR e 4R E ) .

SHEss R RIS, A A fETE sys . path_importer_cache H13% %] imp.NullImporter HSLH], HUCRX LA FLE M A il None
. 1% portingpythoncode .
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AL HARAW find_module () HEBEFH, FNE AN RGBSR H LA R 2 25 0] 5 4L 30
e QIR find_loader () fl find_module () [FFFET AL H ARG, FARGR L2
find_loader () MAEEE find_module ().

5.6 B ESARSE

BN ARG R TEILHE SR sys . meta_path WEGANZE, |, FEHSEEEHON A 2 R ICHEH
R

— Al AT i 7 2O AR S TR AT B AT O IS 52 W 5 )5 A R GE I H Al APT, IR 4 B 4 N 1Y
__import__ () BRECTEEMLAS T . XARELIT WA DAFERIHZ L Fas AT, BRSSO A
RN

AR FEE M T B (e T AR B — D T ARSI (TR R s & AR IE S ARSE) , HEMN

find_spec () §|%& ModuleNotFoundError MiEiR[H None 58 T . R[] GFH TR TR RV 24 4k 4L,
M5 &SNS RIZ R#R,

5.7 BHEMFA

MR AR S S . —DER SRR AN FEI G . P ECE 2 R85 F2mx 24 /i ) L
FEWHN A, H— DRSNS E R B, 4E AT EmmREiH:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py

moduleZ.py
moduleA.py

RNERAE subpackagel/moduleX.py ifsE subpackagel/__init_ .py W', PAFSAEEERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY
from ..subpackage2.moduleZ import eggs
from ..moduleA import foo

Yt F AP DA import <> 3§ from <> import <> Bk, (HAXS A HEEM S A Hdmw
JRRTET

import XXX.YYY.ZZZ

WML xxx . YYY . 222 AR R, (HomoduleY A2 —ANE R KB
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5.8 X _ main__ fJ45%EIN

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

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

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

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

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

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

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

5.9 FFio] R

XXX f 2 REH i —A~ K&

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

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

5.10 &3 30k

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

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

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

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

PEP 338 & L AR AT .

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

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

YR PR FARB AT A P T BESBREHONEE AL AR, X N B2
IBREAFLBR A TN AR Oy

o WAL —ZHONEEL, 7SR EH N R
o BN, WAL SEONEFRE, TSRS PEON T R
o MW, WEIZECIRE, AR TR

%iwmﬂw%ﬁm?ﬁﬁﬁﬁﬁ(ﬂw,?ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁéﬁﬁﬁ%ﬁﬁ%ﬁ%lﬁﬁﬁﬂ%
AT A -

6.2 &%

NS R B SNV U2 S )7 T O S d (I i ) R A PR e T (= RN 1 E e AN = 2 e D 9 )
EATEEE B BB T TR AEA:

atom n= identifier | literal | enclosure
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enclosure = parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield _atom

6.2.1 #RiATF (BFR)

VERIE T AR IRAF A AR . WS EAT IR Ao KT — 0 TIRHARNEAE S, VARG & 5 912 JRIUCR %
EASE HIUpE P

ARG E B DRERIS, W T SRR R AR X R . ARG E RS, 2O HORAE K5 &

NameError BH .

FAAT B PR EE IR 24 DASCASE S BUAE S SOP A — R AP AN B 227 3 BT 3k I AN AP AN B 27
WLksi e, EapUNZRI AR 24k, AA ARSI 2 B ol — R R I TE . Feffemy
KFALS, BRI T RILFHELARIBE I — AT filan, HEHE D40 Ham (2R A A4R AT
__spam 2N _Ham__spam, XFMFEARM TR PRI A AR . AICREERIS A FRORK (i
i 255 ANFAF) . TREACAE i RSB SCROEINT . TSR (U FRIZARL, WA S EF T4 .

6.2.2 FH{E
Python SZHFFAFHR IR FIRIE, DA LR 7 Ifi A

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

X IHERAERF IR ] — AR E T 2R R (FAFH . 5T BB i S50 - T s BN
B (280 WL, ZETREIEOME. HEES LT @i,

FIAS 7 TR 5 R AT AL s 62, PR RO R AR R SN I SE R . 20 YO HAT R [N Y 7 THI (K
5 (RIS R AR P SCAS A A7 B R AN AL ) AT REAS B AH R G 502 AT AR MBI R [l X 4

6.2.3 FHEIESHIFX
7 [ 4 5 R 2R SR 4 h i ] ek U 3.

parenth_form := "(" [starred_expression] ")"

7 55 1 FR ARG % FR BN R AR AT ARV ARSI R & 20— s, ExrE—
Aocdl; BN, B ERFE AR Bk

— W N N2 BRGS0 L — A2 e R . T ICAUR AR AR G, IR IE -5 R ] B )
(B H B 25 TC2H = A R 5 AT REAH IR AT REANIA] ) o

TR G4 AR th RIS SAE, KRR A2 SR AT BISME DL R 2], X EITES A4 i
— AVHEREA P AR G517 27 2B, H 28R WU AR RICEH 3R

6.24 JIxR. KRESFHANETR

T HEAIE . SEERFI, Python BT £ “BAT MR, A SIRA AP
o S A R SR A
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P D3 i DU R R B2 N 3 = 7 B A VI 1T | WS
(5 WO RS S

comprehension
comp_for
comp_iter
comp_if

TS R — D PR AUSTE M =D —A for TRIUMBANHELA for 8 1 £ ). TERXFFIL
T, A SRCE T ORI A for B 1E PRI — MU, N AMMFRE, R5ERE
B N RIS et Fk A RE A AE— AT K .

A, BT RAH for TATRRMNEACERIA, T IURAED — M REURE RN RATIY . XA OR
W4y HARs IR A FRA S “itER” BISMZ R .

The iterable expression in the leftmost for clause is evaluated directly in the enclosing scope and then passed as an
argument to the implicitly nested scope. Subsequent for clauses and any filter condition in the leftmost for clause
cannot be evaluated in the enclosing scope as they may depend on the values obtained from the leftmost iterable. For
example: [x*y for x in range(10) for y in range(x, x+10)].

expression comp_for
["async"] "for" target_list "in
comp_for | comp_if
"if" expression_nocond [comp_iter]

" or_test [comp_iter]

To ensure the comprehension always results in a container of the appropriate type, yieldand yield from expressions
are prohibited in the implicitly nested scope.

M Python 3.6 JF1f, frasync def HREHPRPAME ] asyne for 7A€ Casynchronous iterator, FF async
def B§§Qqu*qi_TEE%AEAIkAl_ii%E?TJ<Hj%%l_ftf:ﬁﬂ,t for B async for ¥/h], HAREMEHIMY for
of async for T4, BRAREMiH awaic Fibal, WR—PMHESREE asyne for FAJEHH await Fik
L, Mgl 795X FPHMES ARHFIITE ITER PR R EL . 5315254 PEP 530,

3.6 Frihfe: SIAT RS,
TE 3.8 R : yield and yield from prohibited in the implicitly nested scope.

6.2.5 FRER
SRR — NI i S HE AR ] e 2 Rk R 51

list_display = "[" [starred_list | comprehension] "]1"

PR BRI EXR, HAEE N — R FRIRA S —MET 0 E . B34 hiE 50 R —
FIFEAN, HOoR SN A B A YORIEFHAL PRSI ZT G . SRR, SRR S
KPS R T

6.2.6 E88R

P B HAERE SRR, 57 R i BIHE T304 B 570 4 BRI

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

EERRTEABI RGN R, KA —R#AFREA N MES IR E . SR iE 57
—Z IR, HOUR AN BHPORIEH AR ARG MMM HET A, LHamREESX
VIVRERIUESS SIve i py i e
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H}

SEEGONREN () Rt T E A R

6.2.7 FHLTER

FULE 7R e A AR5 AR A T RE R 2 1 R R 241

dict_display = "{" [key_datum_1list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]
key_datum = expression ":" expression | "**" or_expr

dict_comprehension "en

FHRIRE T E A BT 5

R A JE S BT 81, A2 M e BATBR (L ASE SR A H - 5 Bt 5 2 B
P b AR I Bl B 335 2V 10T DAYE BB 751 b e M I B, I (e oy
B U R B

WU ** F77 5 847 6., BIRIEEUAIUR — mapping, FEABITRAMABG T, JFEEEER
SR A X B 7 SR B i B (.

3.5 FIRTIAE: PRAFIFIER, STl PEP 448 101,

FUE TG RMEGHET A PR, ERENE SR, T EARER for” F17if” 1
f)o UHESABIITRS, AEAEERABAMETCR A e AT AT B A B 74t

XPEEIUE R R BRI A B A A7/ K AR 2025 4 — . (RRYTER, SERYRIUNY % hashable, X5
JIA AT AR SRR HEBRAE ST o ) AL () rh RA eh 5 1iE BEI RAT PO B fis— 5 (BRI S v Hk e
AR SCAR) SRy fe B A

Tr 3.8 fR FE K Prior to Python 3.8, in dict comprehensions, the evaluation order of key and value was not well-defined.
In CPython, the value was evaluated before the key. Starting with 3.8, the key is evaluated before the value, as proposed
by PEP 572.

expression expression comp_for

6.2.8 AR ARX
ol i srnew i) 2 B FREE (i S QDR 3 e SV i e

generator_expression = "(" expression comp_for ")"

AR RIR A S P E— R AR A . HARE S S, ROIHE T B2 B S A2 7 4558
PESE SRR -

TEAE R R 2 AR B A AT R __next_ () BRI AE My Nplsk(E (RD 5%
AR AR P ) o (2, el for TR IR GO LB BISRIERY , BRI E i U 4 iR e
TEA A R A OE U S, A R TESRICE — ME A 4. JF2En) for TRPAKIRAEM for 1
A N AR R 5 A TCIRAE SN2 TN ORAE, A E AT AT RE S HOMET M e 22 M AT AR R AR (. 1
: (x*y for x in range (10) for y in range(x, x+10)).

5 SAE A — SRR Pl AR . RIS IR A Y

To avoid interfering with the expected operation of the generator expression itself, yieldand yield fromexpressions
are prohibited in the implicitly defined generator.

IR A SRRk N asyne for Phmawaitc Kk, WFKN FF £ m B RE X, FPAEMGRRENX
SR —ASH SRR A AR, W RIET F RS ST % K5).
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3.6 B IfE: SIA T P A as ik,

15 3.7 BUOEEL: £E Python 3.7 2 1, F ARk R Easyne def PRI B, M 3.7 IR, (R
TR HT DAGE ) 8 AR il ek o

TE 3.8 fi B i: yield and yield from prohibited in the implicitly nested scope.

6.2.9 yield ks

yield_atom
yield_expression

yield KA TE L generator BEE = asynchronous generator WWHGEA 2 FIE . P A RETE p&BUE SCrA AR
H yield ko FE—REUR N yield Fiks (o fHX A s B l— N E Ay, I HAE—"Pasyne def
S8 U AR T yield b s U VAR R B0 U 20 1 A it . EE A

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

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

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

Due to their side effects on the containing scope, yield expressions are not permitted as part of the implicitly defined
scopes used to implement comprehensions and generator expressions.

1F 3.8 Jit 8P Yield expressions prohibited in the implicitly nested scopes used to implement comprehensions and
generator expressions.

NIRRT AR R A, S IR B RS A A e S B A AT RN

LA AR PR R s, B R A B PR AR . SRJE XA AE AR AR i A B eR A PR
1To 243X AR B AN SRR T e, A2 BLER RO LR AT X & — B HATRI 5 —A> yield b
K, FEHPHATHR R, SRS # R expression_list WfH. ks, FRATULTA fHHL
SHEEPAE TR, GHERHAS SRSB4 e, FE18%E, WERRIEARFITAT S i AR ARAS o T R 26
FRIE— AV, AR R BRI T . BEI R B IE TR yield ik xX H 2 — AN MR ek B0UE A1 Dl 52
5. WG yield ik X AR T8 H B ok WA AT AR RR nexc () GAHFELE
%Vﬂﬁ{ﬂgfor o2 next () RIHH) ABALE KM Z None., BN, @R send (), ALK 2L H 2 send
TIERIE.

FTA ik S AR AR SR AT VMR AR AL BAT yield 2k, EMRAZAANR, HHENMPIT T A HE
Ao ME— 1 DR AR s SR BN BB A5 I T AE yield 5 A2 45 W FLAR SR IIAT 5 45 AL 56 R 2 AE s i U
o

TEtry GER R AT AR i yield Fikale QSRAR BARTE (B 5 HITHECEI Z 82 A s mT i) 458
ZHNEAWEIAT, R A AR - KA close () k. close LRV final 1y FAIFAT.
ffif] yield from <expr> B}, BRI RERM b — DT ERE . IANTERI A IraE
R AL R M T L S R . it send () A& ABTAME DA S c hrow () A% AR AR S
WP E L EN P4 T EERD . MRS, W 4send () $5]% AttributeError 5§
TypeError, [fiithrow () $37RI5| & Frfe AR FH .

MR EERAR T, 851K stopIteration i value ML UM yield FikxUE. B RIPATES]
K StOpI)teration i S O, AT DAE TR AR — AR AR i A s iR (G AT A R R
[l —AMA) o

TE 33 MUHE M 7l yield from <expr> PARFCIEHIRA— 1 TEMAR.
24 yield FiAF R MREE A A WA ME—FIE X, F55 0 DA .
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U

PEP 255 - {2 )25 1t Python WO A i il y i e 1d i)

PEP 342 - il Bs 8k pe 25 B bR SR AE A APLRIETA 4RI, (L mT DAY FH VR 8] B iy PR o
PEP 380 - ZHE4 F/ER B INIED: 81 A vield_ from AN M ZIEA T4 A mHRL

PEP 525 - 5B /E gy Wt 45 PR R B0 ZE B2 T REXT PEP 492 HEFTH I

4 R R B AE

A T/INTIA T AR R AR AR TR o AT AT T2 0 Az it eR B AT -
T EAE A A C SAE AT A MBI i 2 51 % valueError 52,

generator.__next__ ()
T UG — A~ A s o8 B0 AT B0 M B IR AT 1Y yield b A BRI AT 24— A AR Al R K0l
i next () PRI PATIG, MEIHY yield £k R BUE Y None. BiESRZMATE T —14
yield 5K, H expression_list WEHXIRMILG _ next_ () WAMHE . WRERIATET
—MMEBRH, WPRFS|A stopTteration i,

BT AR R A A, BlAniE for PR E0E NER next () K%L

generator.send (value)
PRE AT ) A g iR “ i — M. value ZHG BN 2411 yield £iAXLER . send () FiES
IR B A A i AR R AL, B AR AR AR T A N MERR W 5] & StopIteration.
M send () KJFENA AR, BEHPA None MERTM S8, BRI EA AT LARIUERY yield 3

generator.throw (type[, value[, tmceback] ])
AR AR AL E S | K type FERIM S0, AR MR A s RBP4 R — B QR AR R %
AP T/ MESRE, W5 % stopTteration . WIRA MR R BICATHRE AN 65, 5
SIRT H—M%, WiZFESPEFATHHE .

generator.close ()
TEAE A% bR B AR AL E 5] & GeneratorExit., QIR JFAEMAFREE R B H . K5 &
GeneratorExit (H T ARHRIZRH) WK PAF & F P& . WA RS =R T —AME, XM
25K RuntimeError. WIHRAERG I ZAEMEMTRE, EApEHATHHE . WRENSFCEHT
BN IEEIEN N close () AefUEME.

B

X HLUE— MR BT, 7R T A SR e R R AT

>>> def echo (value=None) :

print ("Execution starts when 'next ()' is called for the first time.")
try:
while True:
try:
value = (yield value)
except Exception as e:
value = e
finally:
print ("Don't forget to clean up when 'close()' is called.")
>>> generator = echo (1)

>>> print (next (generator))

(Rt
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(£ 50

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.

XTF yield from T, =0 “Python 24 #7A84L” Wi pep-380.

fE— MM async def 2 U HEEOTE LY yield Tkl Seilt— A F R BUE XNy —asynchronous
generator l%l i& °

YA A R I, BR8N G e R AR . O R E 2 SR %
ig%ﬁ%gﬁ@ﬁkﬁo S A A S MR R AU asyne For WA, FHUTHE for )i )
AR AR R

TS A A 0TI Z — iR [Blawaitable XF 5, AT RAESRYGEERFNEB0. BB, PATREIAES—
A yield kK, IR ELFHREE, K expression_list M{ERFIGAFR L. 54 MG,
HEEWE RF RS SWRE , O R ER Y B 40E . FEOMTREr . INARSRAE R etk A K AR 55
FALBRAPIRAS . M PATHE S fp e 8 A AR A 7 YR )R — DX RIS KA, e BT AN RIS Ak 20817
s i yield kU 7 — AR . IKE T2 )5 yield ZaR U EBUR TIRE AT I 7535 A2k
fif__anext_ () WEERN None. HWAYIE, WERHIHasend () MEHRAFRILBAZITENIE.

e A s sk g, yield Fh R AVF M BIE  ry SEMIEAT AL E . (H2, WER—A5b Ak e e g4
gt (FF5 ATHEOR B e /e B m) Z BiARBERE , M then a yield expression within a t ry 2544 H1)
yield XX TR S EEHEM finally TAIPATRM. FEWEI T, W HZEITZ 84 s i G s AT
S5 BE R R (T H ) S A A R AR RS i ac T ose () EFIB AT AR [ A PR 42, AT AR AR AR R 1Y
finally FAJ# AT

KT AR PR A A A, TR N Z 8 L A% B, BREZ DR A ek AR BT e
Maclose () HPATHIE. XA #4245 ZTREE T sys.set_asyncgen_hooks () KM HEK
HEREF, TR 1A AR E Y 25 25 33 AR S ZAL IR A« 45 5€ For a reference example of a #¢
2 BN S Rl B F Lib/asyncio/base_events.py HHEEPIH) asyncio. Loop. shutdown_asyncgens.

yield from <expr> KK UIRAE AL ik ek B b B 25 | S TEIA S R -

SLERB-RARBAE
RXASTF/INA T 5 A A AR T eI B T A i e B AT

coroutine agen.__anext__ ()
R [ —AITREREXTR, EARIEAT I 2 IF IR AT IZ 5 8 A il U@ A _E R IRAT Y yield ik 37 B
BHAT. B—NFLE AR RECE N anext_ () JrEWE HATHS, MHTHY yield 5L TR 1]
[T 2R R g R U None, "ETEIBATIFFAESE AT 2 N —4> yield Rk % yield Kk
expression_list [{HXESEMIIMMENTT KK stopIteration RiHIH. WIRFLA A A
f%?~’l‘ﬁ?iﬁi§ﬁ, MR AT SE R G5 5] & stopAsyncIteration B, FnxRP2 ik RIED
T o

W B @ asyne for fERRERHTE A .
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coroutine agen.asend (value)
Rl — ARG, BEAEBITIR SR 2% b AR AT SESER send () FrE—HE, W
o YRR —MEG TP R, H value S U 2T yield kWS R, asend () Ik
JI Al ] {4 T S5 R o G [ AR e P AR B R —AMEL, BTG &) StopIteration, i QIR+
AR A T A MER 1 W5 & stopAsyncIteration. Miiflasend () HJE3h R LM
ARt , BA None VERTRISEL, N IX I A AT AR yield Fih.

coroutine agen.athrow(opeL»uMeLnua%w%]])
R —DATERE S, B b A A B F A E T K type KBRS, IR % AR il ds & £
PRI R —AME, HEN TSI stopIteration FH. WIRFAEMASBOA AT —MEMHR L
UPHE R IZ AT SRR 5| K StopAsyncIteration . WURA S REPCATRE AR FH, 5205
KT 7—A 5w, WS AERRA QOB TINZ 1 SR 4 TS Rk R A T T # «

coroutine agen.aclose ()
RN —ANFEERERI R, B S AEIB AT I ) S 2 A A R BSOS L B A — > GeneratorExit. 1
Rz g R BOEHIB . KM E5] K GeneratorExit (TR Z 7H) Wk [0 fY 0] 55
TEXT 545 % stopIteration . J5 a0 A2 e B ik [m] ) A A At mT 45 e G 5 |
StopAsyncIteration %‘ﬁo ﬁﬂ%ﬁiﬁiﬁk%ﬁzﬁiT#/ﬁ{ﬁ, %ﬁf%ﬁtﬁﬁ%ﬁlﬁ RuntimeError,
RS20 A e T | AT HAD S0, B IR 4 TSR R N . R R A A E 2l T 5
HEIEFBIWEZMM aclose () Rk A — AR SEAEATF R AT EREAT SR

6.3 |3

JERACR AR TR & P i R I E R . B AET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 EH5|H
JEESG | R R T A — ) — A 4 AR e

attributeref = primary "." identifier

B B ATORAE — A SCRFIE S | IR 5, 2RO RESCRFBIES I . BRI R S 2ok
DA EARIRAT AR JE . XA ARl R getattr () IR A E L. AR EIEA T
A, W51 % AttributeError S#& . HWAE, B Xt RMRBAE ARG R RKHE . W F—)8
PEG T 2 YORAET REF A AN AR 52

6.3.2 #HEY
HBGIRAERS (PR U ENER) S (L) X

subscription = primary "[" expression_list "]"

WG 5 B0 5 SRAK R — A SRR RO A R X (Bl an s R s ) o T E SO xR AT o E
N__getitem () JIIRRSCRAMEERLE,

XEFNEXTGR, AR G SR R A
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RO, FIRABNRAITORAE— A PAIZWR T S ERRT SR, SR SRR gk Hh 2 S ot
WE. (FEATNFRA—ATCH, BRIEHH A —I)

WRIERCA P, FIKASNIFRDAOREA— N — R (R

T AEAH PR A P8 P s B S IR IR B 2k (B2, WEFPSIFTHRIIN__getitem () J5ik
HOAT AR R T RIS EEOR AT Tahn S (X RE x [-1] kil x PRYRIG—I0). G5REDAUN—/)
TR B AR R, AR E Sk AR S i R I (AFIFIRED) o th X b S R B SCREA
TETXRI__getitem () Tk, HERMITEN TRGEREAMIRINXF .

TFAPRITLZ AT TP Z A BR IS 2 OO — NP AT P45 -

6.3.3 Y1

PRRAERF NS (Fo7ds . JUHER) P BN ERINAI. ) R AT ARk A R R = de 1
AR EAS. PRI ARALT:

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

expression
expression

expression

BUAR I TE AR AR S B S ATITE R R R G R AR VU R ST R 503, TR AT T fh B
ARG EAT A o AT SRR IR S, Fealad i SO B0 AT A A B S AT U R SR T R
ke X (W) H 9 FARA & IERB Y A ke T IR ) .

Y1 R 0 R frak . JoALE i — AR S R T 0 U0 R 5 FOR M i i R AT RG] (5 A R
H__getitem () i) » WRYIAIIEXLEE DL —AES, WEERE SR Ty ol
BEWEE, R RN U R . PRIy — ARk, WHR 2=k . — AN EmY R %
st — ARG (S Wirfk k228 eEH) —T7), ZASH) start, stop Ml step MR 5 FIEX
eI IR ERFS KA, AWERIE SR None SkB .

6.3.4 AN
JIT VR FH Al e PR T B8R 25 1 — 2R 81 2 SRPAT— TR A G (B0 function):

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and _keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = ["*"] expression ("," ["*"] expression)*
starred_and_keywords = ("*" expression | keyword_ item)
("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)
("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AT TE (L AN 5 5 5 SRS NI 5 A B Wi S
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BB AURAE A — AT IR 5 O e SRR, BRI, NEXNRIIE, X8, KLy
EARAEMT A _call () FERINSREGEATTAIRXSR) o i SRR AR RTOoR . 155
i 42 S A T RRIE S parameter ) FANIE

WERAFAE R T 28, e el U N SRR O B SR Bk, A IEASHAE R
PR WA N MEESH, WRFENTAR N NS KI5, TN XREFSE, R RA R E
HX A ZE0E (AR AT 5 55— IE XS B MIR W 55— AN 207, IRIEEHE) . AR DI,
M5 % TypeError . BN, KHSEEMAZMHITIHTE (BIEIFREACH None AT M7
A SRR SE R, AR 25 (00 R R ECE SRR A RIS . (B B SCHESHOOAE
SAPOTRS L, 28R X I AEXT GYIERAMERT, 5 WP RS A Y 23 (2 B A
Pt SRR DL H B2 o ) AR — N ARIEFE S (A T E BOAE, W &51% TypeError R,
MM, CHEFEEMRIPIR SN RS H %,

CPython implementation detail: - 852F AT RESL AL B SHOAT L AR N B AL,  EIEEATHE SR Ui 37
GNA s, HILAREAR P IE R BEL. FE CPython r, DA C g5 IFlifl] PyArg_ParseTuple ()
KA H A0 ek S DUl T A O

WRGAERIEASUEMNZ WA ESH, H 25K TypeError 7, RIFA D IEXSHMEMN T
*identifier AJ¥k; TEMIEN T, RIEASHHZRZ—MUETZRMUESHEITTH (WREAHZ R
P ESHA— =TT ) o

WAL R F S 52N EX SR, ’Fa51k TypeError 74, BRAEG— M IEXSHEH
T *ridentifier Mk, RIEXSHCREZ —ME T 2R RBFSEHTFI (H XEFENETTSEL
EAVEN SEXT I E) , WRBA 2R XEFSHN R —A (Fn) 57,

QR REH HRILT *expression M)k, expression WWASKIE—Niterable. 3 HZ AT ERATE 1) IC
RO UERTIMIN ESE. X T £(x1, x2, *y, x3, x4) M, Wy RMER—DTFH I, ..., yM,
MEMER T — A M+4 MIESE ], x2, y1, ..., yM, x3, x4 FTE .

R — N E R R B *expression METREH I T A AP SH 2 5, HESEXBETSE (VA
JAFA] **expression B - WWF3) ZATHALIE. HL:

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

FEIR] AN T o [T S4B B0 *expression MEIFARHE L, HIHSLH ERcREROTRIE R & % & .
WM RBH AP I T **expression f)¥E, expression WRE N— mapping, HNBESHY1E 24
SN REET SR MR — KT OAAE (R BT S8, SOk A7 — M), W5 % TypeError
S

ffiff] *identifier Bf **identifier AYEMIEXSEABEW FHAEN B SIS (VB X FE S A TR

FE 3.5 WA R AR 32 AT AR~ A0+ e, (E S AOTRRIRAE P RO RAFEL () Z )5, 1 i
TEBROTREMAE 7 IRt () Z 5. H PEP 448 R AL

ARSI T RE, AR REE, REEHRAEEN None. IR IMME RIS T R X528
A,

AR R —
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R EoE SCeR%e: B ARSI TT, I A AS DR BRI 55 —F e R I UE S 98
I SHG MRAMA S I 3 20 S —35 . AU RIAT return TEATIY,  ph AR E B RO ik [l
{H.

BB Tk BARGRUOB T RS s A R N E R BT A4 2 W, built-in-funcs.
PR RIS — D H LBl

Rl Jiik: VNFINAH B E SRR, R AR SEI RS KR SRR S — T ZE RN
FBE

RGeBl: ZRMAE A __call () Ik AERBCRFEN TN 2.

6.4 await FRixxX

Hid coroutine AT AR —Pawaitable 314, HBEAEcoroutine function PNERHF .

await_expr = "await" primary

3.5 B HE.

6.5 MESH
FIZ FRFROSRE HAE R ARG — ST S o B IR0 R AR BAE A IR — T . AR T

power = (await_expr | primary) ["**" u_expr]
I, FE—AARMB G5 RS B R HisBAF P, sBA A 2R8I 2 IR ERAER 0 K
{ERE) © 12 G550 - 1.

IZFA S A SEI N E pow () BRECHAMIFEIAYIE X G2 XA ST A ST €
WIFTTIEF . BUES R SRR, SR N R 2R 2.

T int BB ERAERC, S5 EA SEERH R 2R, B AR OBG EEIRFME RS, rE S
Besplitdt - float ZEAUFF4 ) float RAUMYLER ., I, 10**2 3%[H 100, T 10**-2 3&[A] 0.01.

X 0.0 BT R IRIZ AR S8 zeroDivisionError., Xf AT/ B s B IR [ complex %Y
fH. (FERMAPIXRE] K valueError.,)

6.6 —TTHEAFLEZH
B AR SR R B 56

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

—ICIBFAT - () &7 A HBES Bt e -
—ILIBFAF + (IF) &7 45 HAEHSHOM R H{E.
—ICIBRAF ~ (R0 B R X B RSHER AU . = BIFAIURBOE SO - (x+1) o B RAEMTHEL.
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TEFTA =ML T, MRSHHRBARIER, $51K TypeError FH.

6.7 ZHRBREHE

AR ER G e S RIS TAT IR TR E AR TR A BRI FAT AN
AWAMESG, —MERTREBZER, H—MERTIEELEHA:

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q@" m_expr |
m_expr "//" u_expr | m_expr "/" u_expr |
m_expr "$" u_expr

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

IBEAT * ) ek i HS B . IS BEE AT, BCE— DS B A0 A0 7 — S8
BURIFH o FERT—RE LT, ISR e AR S BN e AT . TR 5 —FMEOL R, K TIF oI R
AL R TR R A8

BHEAF @ (a) W HIREH THBERE . %A M Python 2BV IGEHAT .

35 BDE.

BEAT /(B /7 CRERR) Rt HSEOT . AT SECRH Ao R 28 8L BB R 2t il — 1
float {f, BEECHHEE R EIRAR B BRI S Rl & 1 floor BT ARREM SR . RAZHIEHE
Y5 % zeroDivisionError S .

IERHAF 5 (B0 R 28 — DS BIR A A SE R A DT S ECR e pldit i M 2R 24, 1280k
ER5| & ZeroDivisionError BH. SETPUNIEESE, FlA13.14%0.7 4T 0.34 (B 3.14 &TF
4%0.7 + 0.34), SUEEAFERNIEASR S5 T MRER—8 (BU2AZ); S8 RMAxHE—E/ N5
CABAER LA

BERSEZEANBKATTES AT ERXBI: x == (x//y)*y + (x%y) o MWAMERRSEH AT E LT P & K
B divmod () ERIBHHEST: divmod (x, y) == (x//y, X%Y) oo
B T X ECFHATELESE, BT ¢ TR X R EEA T HATIH N E AR (OUFRddfE) » A ER
&AL A 2 I, Python JEE 2% 11 old-string-formatting — 7,

SIS, BEIHR oivmod () IERRGEUN FAK. MAKLETIHN sbs () SR
AT + (addition) K4 HSEIF . PADSEECE LT, BEEES A REER TS . ARl R
BUF, PN ECE R A R 2R BLR G AR . HEJG— RS OL R, R TP 9 B A

IBRAT - OB) it SR . R SRR S B AR ) 2R 2.

(8]

6.8 BiLER

BALa RSP T HAIZ

U B4k abs (x%y) < abs(y) FEFCATUAE, EMTEARMNE, HTEARNGIE, HEfE EROHE. filn, BSFei T
& L1 Python 7% s 850k —A™ IEEE 754 XURSEEAUME, N T -1e-100 % 1e100 HA Y5 1e100 MHEIMIERY:, HHELERKRE -1e-100
+ 1e100, XFEFUH FIEHF%T 1100, M math. fmod () REHEHR NS EAE 55— S EAMFE L GE, HIAEXAER T
iR -1e-100, fafhJr =08 BT HL AR M

2R x I AEREGET y BEUE, Wl T AL x//y ATRESH (x-x%y) //y Ko TEXFELL T, Python £3K [a] j5—4~4%
B, DMEAFFS divmod (x,y) [0] * v + x % y RUEEEHE x.
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shift_expr = a_expr | shift_expr ("<<" | ">>") a_expr

R AR BB ENSHR SRR SRS A SR E W R L
A% n ALPEE NP pow (2, n) BeFR. A n gE LA pow (2, n) .

6.9 —tfiizE
IR B AT % A R e

and_expr
XOY_expr

shift_expr | and_expr "&" shift_expr
and_expr | xor_expr """ and_expr

or_expr
BEAF & MPASEATINL AND (5) i85, WS INES.
B~ MNP SEOATHAL XOR GRE) 1857, WS HLAUN B
BEAF | M SEEATHEAL OR (80 25, WASELAUN L.

xor_expr | or_expr "|" xor_expr

6.10 LLBHER

5 CAfd, Python "B A LELZH R LSEHMFE, RTAEMEAR, BASILERE . H—5 C ARZAAET
a < b < cEFEMFRIAN S GER AR AL

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

HRE B S A R MH: True 5 False,

HARZEADMERRIE, flllx < vy <= 2% T x <y and y <= z, BTy HERME—K ((HEEFHF
B TNY x <y HNEE z BAASPERME) .

ERPIE XA R a, b, o, ..., y, 2 HFEIEM opl, op2, ..., opN NHEGBZESF, M a opl b op2 c ...
y opN z #i%frT a opl b and b op2 ¢ and ... y opN z, FEMAFRZAHZENREINRS
PRI

LR a opl b op2 c NERETE a fl ¢ Z AT, L, Wx < v > z XFEMSEREES
VR (BRI AKEE) .

6.10.1 {HLEE

BEAF <, >, ==, >= <= H | = LFHEPDRIE. PN RALERGH T,

A F LS R~ U REANAE (B RERARIRS ) . WR(EAE Python g —MAH 44l 4 i)
MG B, MR — MR TR k. H, SREHREOREARE R, Bl K4
%ﬁ%ﬂlﬁ)ﬁ}ﬁ%m% HBGE FAT S T — R E R RS . AT DATA A I 2 i 5 S B 52 H A 1) e
ST R RAE.
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HI T RTPA RAHEE object By (EHEEIAE) TRAL, BRI object QK TBIAMLLEAT N, JAUATVA
WIS F g ek A E BN 1e () KEHCHWIEAT N, FEHS A A TS,

PN —BE R (== Fl 1 =) BRETHRRINS . HiL, HA MRS S E—8or: e g5 5 oA 4%,
HANFFR S R0 — B R G5 R A S . FUE X FRERIA T M IR SIS A B T X ST 1% 4 H U
(B x is yHUEWE x == y).
WIFHE (<, >, <= Fll >=) BRIAEA TN R &5 % TypeError. HUEXFERIATT AR i i
b5 —FbE R Y [ R
Fi BRI — B LU BA TR, HA R RIS S B RS, 3K 0] BB A R LX) SAE 77 28 S e L
HAEETEN SR, SRR RBITRE S H O RAT R, b b, 1452 BB XY .
PAR ARG T e 2N B BB LB AT N
o NEBMEIET (typesnumeric) DA AR EZT fractions.Fraction fll decimal.Decimal AJ#EfT
R NFBFIES KT B HE, BIANR R EOA SCRRR T A . FERBUM R BRTIA , BT e
(ByE) MUNIERIETT I HASHREERL
JERFE float ('NaN') fil decimal.Decimal ('NaN') J& 4561, (L35 52 Em LRy
BRI A — N RERNEER I AEAFTHA Y. 6, Wk x = float ('NaN') N 3
< x,x < 3,x == x,x != x¥WHERME. WITHEREG IEEE 754 FrifEf).
o T iEHITE RS (oytes Bk bytearray HSEH]) Al AT RB I AIES AL LU . BEATIE B HOT R AL
AR S 24T A
. ?fﬁ“% (str BYSLH) 45 Unicode i3 (57 50 (B BREL ord () BYSEH) Fer i 7 #4171
B8
FAFER AN RSP AN RE LR LU
* J¥% (tuple, list 8 range [SEH) Hal#EA7 8B Y ERIM LLEL , range iR — PR $lE AN CRRK)F LG
o PAEXRIE B —SE R SR 2 A, BRI W55 & TypeError.
Jr A AN TR W R T A A, s e TR B R
BT UREICE B R YME, ZUEMN IR EBEXN T — M 2WEIE x, x == x QR NHE. ET %X,
PR ITER RS, HHAASX AR TR TR LR . WRICE R A, Xfrar-4
g n R AR R . M TIER RMITTE, SRR TSR R, HHTRESS N
VF s BlnSAE s R i R B RO IR, KRBT A TR

>>> nan = float ('NaN')

>>> nan is nan

True

>>> nan == nan

False <-— the defined non-reflexive behavior of NaN

>>> [nan] == [nan]

True <-— list enforces reflexivity and tests identity first

PN 25 T ) ) L LR 4

- WA 2T E S, EAIMAU R, MK, I RN T E# LRSS (Fh,
[1,2] == (1,2) MBMH, FRHEBRH).

3 Unicode #R1EMIHIX 4> Ah4x (5140 U+0041) Fl 3 % 5 4 (BIU0” KEH T FHE A”). B4R Unicode H K Z B & 74780 HUH—A
AR, (BAFAE— e R 45 T 1 2 AR AT 4B Ak FoR . BN, 45 Wi T IS K B4 T 748 C” A
U+00C7 55 b1 A FRak F 45 kK, WrT A —4~ U+0043 §5 07 iy K abhF 4 (KEH T 544 ©) Iin b—4~ U+0327 i3 47 ki 424
FAF AT I U TR .

KT, RGBT 44 Unicode Y7 2% BINHTELRE . XTTRES B IR AU E . BRI, "\u00C7" == "\u0043\u0327" N
False, BRI FAFHERMAER MG TR WA TR SH T F8: C,
B GEAFH (BT NSRBI ) IFFFER T, Bf# ] unicodedata.normalize ().
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- XFEEHRF RN ZTE, HF5HE NS CERRHDFHRE (Flan 11,2, x] <= [1,
LwEME?KTYWWWOW%N@ﬁ%KﬁE,%@%%ﬁ%ﬂ?ﬁﬁ(%w[Lm <
[1,2,3] HEfH).

o WL (dict MSEB) 45 BT, il BACY EATRAAMERY (48, 15) X SA{ER—EorE R oE
HHLAE B S .

W (<, >, <= F1 >=) ¥3| &k TypeError.,
» ety (set B frozenset HSLH) AIHEATISAL RIS 2L LA

EANTR HBGEFATE O T ARSI . X IR AR BA E s a ey (Bl (1, 23 F1 (2, 3} 4>
PR, BI04, A MRS . RN, S A AT A N RO 52 AHE R AY s KL
MZE (BIANIRA H— A EASIRE R min (), max () fll sorted () BIHIAR 4 K@ LHILER) .

G LB o i FLUE HOTR 1Y B SUR .
o REBCHALN ERBEALILEITE, HIENTSMREOAR BT .
TERTRERYIGOLR , P SCIETEAE i HUREA T Ay g I 24 T 47— 26— S i -
o FHEEHUBE IV %2 B RO . A Ts e, AR RS LRSI B i20RH 45
x is yEKREx ==y
o B WAZIRRIFRET . AgiEid, AR A AR 45 R
x == yMly == x
x l=yHfly !=x
x < yMy > x
x <= yHfly >= x
o WENVIZRAEEBR . T8 (RIZR) 678 7i%—:
x >y and vy > z BHEEx > z
Xx <y and y <= z HHEF x < z
o JIe) OB A% S B AR IO . )i, R A SRR %A A A £ 2R
x == yfllnot x !=y
x < yfnot x >= yGfTEEHHF
x > yfllinot x <=y (T2

REWNRBEN TRerm 2 g (AFHmEEGEBU) . 525 total_ordering ()
MRS o
* hash () WEERMZSREME 2L SRR BZEE RAMFESAE, SFERCAR TS
Python F A5 il 2R X £e—BCrAI . SEFs b, IRECTEAUR — DA BEIRX LEAL A 1)1

6.10.2 R REAMEE

BHEAFin Fnot in AT WA . WA x 2 s RN x in s SRIEH True, HNH False. x not
in siR&Fl x in s BURJGMME. A W ETFIIRIEARBIDAS F AR SR Gz, 0T MR in Al
HEBHAREMWHE. XIT list, tuple, set, frozenset, dict 5% collections.deque XFEH A ZRHL, FiAX x in v &
T any(x is e or x == e for e in y).

XFFPAFERAIFITER IR, Y HACY x & y f THE x in y o4 True. —ERAIHRLIIE v. £ind (x)
b= -1 ZFRH B PUMEMHALF AR T, B " in "abc" $f&[0] True.
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XFENT __contains__ () FEMBFBE XKD, W y.__contains__ (x) RFEMEN x in y
R[E True, HNR[E] False,

XFREN__contains__ () HENLT__iter_ () W EEXIERU, WREX y SRR =ET
iz H15KE X x is z or x == z HH, W x in y K True, WIRAEERIIMEEG|E TR, WEFH
Tin Gl & TIZRH.

BG a2 BB R R —ANREN T getitem (), WY HACYFEEIE GRS S i f
Bx is y[i] or x == y[i] HFHEEE/NIZES|S5]% IndexError F#ERf x in yv N True. (0
RE R TAEMEARE, WERTin 51 TIRFH).

B ot in YoE CHRA S in MR E AL

6.10.3 #RIASLLE

BHEAFLs Mis not MTAEMXRIFRING: HHAY x Hl y ZFR—XRE x is v HEH. —PRREIFRR
SHM id O RECRIIE. x is not y RPAEMIIEZHEE.

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

AT T, B0 4 RIEAGP TR ERN, PATESWT N BME: False, None, B
ARMPBTE, RS TFRERERS (WIS, Judl, J15E. b, EASREES) . Ira g
HRR PRI N ELE . 1) EE SO RATE et bool () JrikRE Hi HERE

BERFnot SHEHSHONBME 4 True, HW™ /L False,
Kk x and y B KM AR x NBIRIEHZE; X y KA & A5
FIEA x or vy FIEA xORME; AR x NENR IR X y SRACH 1R BIHEE R

TWYER and Flor FABRHIIHR [ FEFEBLLACR False Fl True, /@R MERARKENSE. W72
AUER), PRI s h— DY H RSB R A A BOAMEN FA7 R, Rkl s or "foo' Ff- A
BINE. BT oot AEIE—HE, SRHSHECHMFRE SR —NE/RE (B, not 'foo!
ZEH - False fjdE ' ')

6.12 FHREX

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

sl CAMFRY “=JtiaBAF") AERTA Python iz B i HA e (IRAY L SELL -

KA x 1f C else y BIGRMAEM CiidRx KIE. WK CNE, x KPORIEH R BIHAE; R y 5K
{EFFIR ] HAE

4 T AEAE A BBIRIE . NG R DA SAR S B, KT RES TR B R M £ s BRI DR IER TR,
BN K BB T7 VR 2 (A HLA I i At . SRS (5 B AR A KBRS
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25 PEP 308 1A KA MFRATE

6.13 lambda FixExX

lambda_expr L= "lambda" [parameter_list] ":" expression

lambda_expr_nocond "lambda" [parameter_list] ":" expression_nocond

lambda F£3A, (G BFR A lambda 17 ) 4 F 10 8 44 i3 . 26353 lambda parameters: expression
DB R . AR AR R R T R PAR 7 e ek L

def <lambda> (parameters) :
return expression

WSS T A RBEON RN AL . TEEEE I lambda FahUEIH BB REAL & B A B .

6.14 RiER TR

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

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

(NPl EE Sre T VAN (TR il N = s g WA U B ST W b R oY g W Ived E RV N UR S L 3 w2 S
AR . bR ZE B A BORIE.

—ANEE ¢ FOR Tk RIF . HEREBU U — A iterable . ZATEAT GG BRI R I FH, Hoit
BRI AR BT RS A2

3.5 Biife: FahABR PR EAXT R, RIh PEP 448 4211 .

AR5 (UAEQ R oAl (SR 60 IFE 20 FERTA AR oL AR i eI BOA R RIS (1 Bk
BAA @I, TR ERRBANE. (Eed— a0l WA —NAENEREES: O.)

6.15 RIENEFF

Python $% 75 24 I X R AORME . (EERAEXT R AR, A& T 22 MgeR(E.
TEATIUATH, R s RS R SRR SE I F BOR 1 -

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}

exprl + exprz2 * (expr3 - expr4)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2
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6.16 EEFMTH

U Python HGEFEAFIILSEF BEAT T84, MiRItfedt (Badhe) Blimmiisedt (Reshe). M
] BRLTCAR N B BT B MRS E . IRdpfk malian il , WS HAF e otz B . MR Ik iz
RPN (BT REHRNEELIH).

TR R RS AR S A AR AL e, R I AGE 5 — T TR A e A R R

BEF ik

lambda lambda FEiAZ

if—-else FRRA

or fli/R 25 OR

and 1li/RZ %5 AND

not x /K% 45E NOT

in, not in, is, 1s not, <, <=,>,>=, |= == t[ﬁiﬁfjéﬁ, @;?ﬁﬁiﬁ*ﬁ(ﬂﬁﬁ/ﬁlﬂ%ﬁz
il

| &5 OR

» Hiefi 5 8 XOR

& $i¢(ii 5 AND

<<, >> AL

+, - TN i

*Q,/,//,% e, FEFER, B, BB, BGR

+x, =X, ~X 1w, 1, #079E NOT

* % %75‘6

await x await Z5iA70

x[index], x[index:index], x(arguments...), x. | W, Y&, #EH, BHSIH

attribute

(expressions...), [expressions...],{key: value... §Bf§ﬁﬁgﬂﬁﬂ?, 5']%%5'4/%, ?1}1\15’4

}, {expressions...} N, E£E5ER

3 s B TRk U T & T S R RER e -
O FHBTAF ** b SRR TR AT I AR SR — T FAF, Bt 2xx-1 K 0.5,
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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 (KZRELEREUT), 8 GEFHIL) M- GIREe AR B
SRR %G AR Python i FRIIR MI{EY None). FEIRFCTEA) A HA i 75 20t 2 se i HoA 5 Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, EREIINER repr O BRBIHHN — TR, IRGRTFAFERAE
PABAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR A AL 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 .
* MR B ERNERATIZS . "TAEETRIES A E—B iR, WREXTRRES % E xR,
o TN XSGR A 5 B ARSFAH IR TR S X BT A A T I R 4 %o
INAIEIS R
- WRES R G —AWAH B SR EAR, X " BiR: Wzt 2005 H b
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)
— AN AR R A S H AR FRAR I AT R G, X LRI 4 A A 1 T B
ZERT I H A
XFRIRAE L B H AR RV DA R 7 B I E L
o WERHEARIARRSF (255
- WRZAFRAR BT Y R g lobal Bnonlocal iEAIH : A FRIFHLEE ] S Hl /By
PRSI
— N ZAIRRRT S E B A R 4 S B non Local FiRffi e I AMZ fir4a 25 R4 .
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 WASZAT S REMEG I S ERRIA K DPORE . BRI AR TR R RS A
W5 % TypeError. AR PER I AT KA SIRE L TR R IR T IR TIRE, W4
51k 5 GEH BN AttributeError HIFARIRHIEK).
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Note: If the object is a class instance and the attribute reference occurs on both sides of the assignment operator,
the right-hand side expression, a . x can access either an instance attribute or (if no instance attribute exists) a class
attribute. The left-hand side target a . x is always set as an instance attribute, creating it if necessary. Thus, the
two occurrences of a . x do not necessarily refer to the same attribute: if the right-hand side expression refers to a
class attribute, the left-hand side creates a new instance attribute as the target of the assignment:

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 MR TldaaEE, flinEs property () BIEIFFALEE

o AR EAR— T 50 RS BOR . R E— ARSI (Blng)ER) 5
—WURR (BT . TR, ZAIRERE A S PORE,

R JERC R — AT ARSI (FIans)R) , oS- E— e Hoh e, W ERR s
IR — /T I KRB AR AL, 7O RHE RO EN RIR (4 % B € RIS 1.
RRGHBHTER, 251K IndexError (SEHHMHUTFIBEA RE R ZIFR A NIFIH) .

R — B SR (G173, SRR ATEAT 5B SR AR R R AL, MG &
A REIRYIR B BT S A ST o X AT DA Bt — B EAMEDW DR FpAR (R SRR, o] DA
SEAA—SEAER (AR FEER AR E) -

XTI E XS, 2WM__setitem () JIIEIFHPAIE LIS HL.

o WRHV I ARSI EREBSRNSPORME. BN Y E AR SR (Flans)$) .
FRRAE AT 52 I 24 2 — MR R B P 8 5. 32 10k, FAS ERRB MR EREOoRE; 2
INMED BB E . E N R ER Y 8. R ol e Ers . kil
PR LB BN T ERFI KX AN 5, FFER 700 4 AR T 51 1 5 5 4 1% 1)
Fo VIR BK R RE S8 P2 K R, X &FE H AR 8 SRR 0 s H AR 751 B9 K B

CPython implementation detail: 7£ 4573, HARAAER UIE S TR X WAEME, TR AESER
T2 R el AR 2, FECR AR 1F
BRRENEXEWELET IS A TANESRE ‘RN #78 (Fllla, b = b, a SHMHNEER
8), EFEREAARNZIE Z NN ESENEZHITH, XARNSASNRE. B, DAFEF/FSIT
B (o, 21:

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

B U
PEP 3132 - § Ji [ Z A %55 X *target FRERHLIE DL .

7.21 YEEREED
B iR AR R R A B I A R G S AR F o — 1k

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)
augtarget = identifier | attributeref | subscription | slicing
augop — ny—mn | n__m I Wx_—N | "@:" | n/:" I "//:n | no—mn | Wk x—M
| LB ) | nog=m | ne="m ‘ nA_mN | "|="
7.2. IR{EIER 81
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(HZS PR —35 TG =M S Ak E L.)

BESRIRAELTE AR5 %] FAR AN ZRAB R (SRR A2, AIE A RN IO RAF ), X
BB BRI THRE 1 otz 5, HEPRIRES R B AR, AR SBORE—K.

W EE R < += 1 AARE R x = x + 1 JROUAF AR EEMIIRCR . TEIRER A+,
x USBORE—R. M H, FERREMITEOLT, SEhriziig Reiirn, et vid AR ald—Hx ot
FEHIRES AR, T2 BB SRR 5L

ANETFH B, BRI SR A F ORI Z AT ZEFIR(E. BN, ali]l += £(x) HHAEL al(i),
SRIEXT £ (%) SR PATINEEAE, BaREERERE ali].

B e BN A IR(E 2 JCAL AN Z A FARAG ISR B0, 9 IAE T/F) (A W B4 A1 Ak 1L 205 0 R A ]
R, BR T RTREAAE RO BT AR BIAME I, BRI ETE AT R oot 58— onis FA A

XEFRIET IR AR, SRR X T 9 Ao 50 ) 5 bk o S RIRREE T o

7.2.2 HEREHREED
Ao AR A BT Ay o A R s M AR A m] e (R IR (ELT ) 5 — 1

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression)]

The difference from normal /&7 4] is that only single target is allowed.

X7 B FRAE DI F AR OL, AR A ZE R Ik, AR S BORAEHAT A — A FRIR IR SR B Ase
gtk __annotations_ W, XR—ANAEEAFR (MARA SPHREER) WU BIPORERER 7. It
JE R T 5 I HLAEZE BB A A6 T IS A SRS R AR E & B sh .

XTI B AR oL, AR AE SRS , AR S OR(E, HASRAT

m&;%@%&@@@%%m%%&,Wﬁ%%ﬁﬁ%ﬁﬁ%%%ﬁﬁoﬁﬁ%%%ﬁ@ﬁ%%ﬁWW*ﬁ
FHRAE

WERAFAES F30, bR SRR il (ARG ) ST PR . WR I VER R H bR
BFAAREAE, WS X BRI, (ARG H__setitem () B setattr () TR,

S
PEP 526 - 28 wbidEMyiE i IR UOE I TR A (B EIERAR B ML AR ) RBFEE, MAFRREY

R THIA
HT%?%@%%ﬁ%ﬁ%%?twh@ﬁﬂ%@%%ﬂﬁﬁﬁﬁﬁﬁﬁﬁ,ﬂﬁ%ﬁﬁﬁIEﬂDE
I

7£ 3.8 Jit # ¢f: Now annotated assignments allow same expressions in the right hand side as the regular assignments.
Previously, some expressions (like un-parenthesized tuple expressions) caused a syntax error.

7.3 assert &%)

assert 1541) @ FERE 4 AR BT 5 ) 1 158 =

assert_stmt = "assert" expression ["," expression]
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fRiBATE T assert expression Z T

if debug___:
if not expression: raise AssertionError

P B assert expressionl, expression2 Z{fT

if _ debug__:
if not expressionl: raise AssertionError (expression?2)

PA LML BE __debug__ fil AssertionError A A EAMRPNEL T, ELHLHF, NE
AR debug_ fEIEFTHIL TN True, TERSKINALEN False W W G TN —0) . HIHAE g iR
KA, AT AR A BLER AN 2o assert 1EA) K HATAACHS . 3 E R R FER 115 B A S AR MR R A TR A
N R U (BTk 5 S 18 N Ot (G AT

WU{EZY __debug_ AR %A B RIEHSTEMRER H S E -

7.4 pass {§f)

pass_stmt = "pass"

pass g MNEEAE — BEHIITH, HABAKE. BEESIHE EHRE - FIEEHF AT ERI LA
RS R PRI IS o5 67, 31 -

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

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

7.5 del iEfq

del_stmt = "del" target_list
MR 2 i e ), SRER € X AR R ML AR, Rl —2R,
H A58 A M R A AE 2 A5 3B M B B — > B A

AR R R Rk 4 R 44 25 (B RS Rz A BRI 40, HARTE RIS i 2 B2 e 6 A 7E R — RS
Wjglobal AL, ISR ZFRABELEE, RF<x5| & NameError,

JEIET I MBI IR 2 B BB 48 A B I B R 5 MR — DDA AR S5 T IR — > T2 2
2P (EEMEX — Sl I R IGER) .

TE 3.2 M FEZ BIRA, R Z AR E R b 5 dr Az i B, DR SRl 44 25 )
e AR

7.6 return &g

return_stmt = "return" [expression_list]

return R LRSI BT RBUE UTr i BRI AU, Ao B30 IR B .
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WG T HA AN, ERPORME, BNPA None B,
return XEITYHIREORA , FHAZIEAIIE (3 None) 1N IR I

Yreturn FHEFIRA N — A finally TAMtry BRI, 1% finally TR SERETIR G FREIE R
JFI%BREL

AR RET, return IAFRRA R O MR F3L StopTteration $5] %k . REME (WA
W) S 4VE— 1N SEH kM2 StopIteration il StopIteration.value @,

NP R kg, — W return iBA)FRR TP A AR C 58 BT R-F:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬂ‘] return iﬁ@ﬁﬁﬁiﬁ%@ﬁ*%%ﬁiﬁﬁ%ﬁo

7.7 yield iE7)

yield_stmt = yield expression

vield EAITET AT yield 4k K. yield i AT WAE BT 43500 yield ik sXifs b A6 4TAG I
. B, DU vield it

yield <expr>
yield from <expr>

EFTLAT yield 2k iE)

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

yield Fk s URITE A (AL E Lgenerator RN, I HLAUE 1A it bR 20 BR AR N B . TE BREOE SO i
I yield i AGER2% 0 SCRIEAY 2 A2 A ok KT A3 R 40

A Kyieldifi LHSEREMTITE SR yield ik X —H.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

WARANRIBRX, raise KEFGIE S HIAETEA BJG—MEIG 055 . Q028 24 w048 1 30 5 B0 ) S
#, FFL5IK RuntimeError RILREIR.

BN, raise R8P RIXARMEARFENLR . BUHH BaseException B FRESLHA]. QIRE
N, YFREN S AT SEO S B IR PG T R SE B

S RN SRR EOINZE, EAEGIAS,

LG L 2 B SR A X R IR IR R T H 1 __traceback_ J&ME. RFARIH—
AN FHEIH R with_traceback () FH A (ZHERHREIF—FHEL, HHRPIXNZBCAHHS
O WEACHEI, g

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

from T T SRH R IE: WRAIZ TR, WE A KA XA 75— DR sLdl, B ENT 5
__cause_ BIEHCRBKBIGI AR R . WERGI LR RE RGUEHE, P R T B ok
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>>> 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

MR A A TR A BRER s rinally clause: 85| %&, FIMHLEI & RAHURIEER , 2 500725 K ek
KRB FH ) __context__ JEME:

>>> 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

S HRE R EAAE from FAIHHEE None B A Hi:

>>> 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

BRAEWELERAET — AR, AXROHSHEWEEFEry 28 —EF.
I 3.3 B None BIE 9% I/E raise X from Y H1[) Y.
3.3 BiEhEE: M __suppress_context__ JEMRIIHI FE LR X H BN

7.9 break &%)

break_stmt = "break"

break FEEIE ERSMIT for Biwnile fEERPHRERI MRS, (B2 H BT ZAGER N B0 o8 Bk 82 SPr
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UM TR
ERXARLRITNINZIEER, ARG LR else T4, BaBkdiz 4.
WER—Afor ThEhfibreak FTAL,, RIRFRAYEE ] H AR & PRI H 2 Al -

Ypreak RHERFE B —FA finally TRty RN, % finally TARISEHFIITRGFFEIE RS
TF%IEFR -

7.10 continue &4

continue_stmt = "continue"

cont inue may only occur syntactically nested in a for or while loop, but not nested in a function or class definition
within that loop. It continues with the next cycle of the nearest enclosing loop.

Ycontinue FHERIAE M — A finally TAIK try RN, % finally TR EHRITAEHE
IETHIRTERRAA T — R

7.11 import &4

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

module (identifier ".")* identifier

relative_module "."* module | "."+

AR import iEA] (R from T4) K3 W AT
L AR ML, AR A S B R R (A .
2. fEJRERtn 44 2SI PRy impo rt TR R AR BT AR BV T SEE C— P AR

MIEALEZAD T (R 5 W) B S BRREAEEAS 1A 20 BIIRET 2 [R] 5k 28 1A 45 23 B 37 1Y
import 7],

S B PRANA FRA BRI PR 7 A\ A 28— PO R RA, P e T T S AR 2 R
AR, PARRT T R ARGRI PTG TR . iEREX— P AR R, WA BRI Tk 2
A RAENIRAAESE, BIE A TREHACRD A K A T 4 iR

USRS AR B SR A, AT PAE I LA =05 X — 2 AE Rl 44 25 [l Al 2
© WRBARZ G as, WIRTE as Z AR B0 E 2 T S AR

o WERBCAREHAUSFR, HYEF AR i i 2R, NBLER Y 4 PRRF 8 5 2 Jri i 44 2 i) g
X B ARG | -

o WRPETARIB T i Z I, AL S IR f5 o 2 S B 44 PR 0 B Sy 44 2 e
X% E RGBT AR AU HC 58 B B 24 DR ) TS BE B DT

£rom A Y FEms i B — Lt
L ER From FAIMPRERII, WA 258 NI R IR sk ;
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2. X TFimport FA)H 8 E AR AT
1. KA AR A %A PR JE T
2. WREA, HHFARFZATR TS, REHREEN S ARG A %Y
3. QR AEB RSN, W51k ImportError.

4. WG, KX ER G AR A 20, WA as TRNEEAHAEER 2R, 7506
A ERIEAR i

i

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

H FH W H

WRARRFFINRECN — DS (), WHEBLER e ST A A SRR i mport TE/A) BT 7E R £F 4k
e B Ry 231

—AMBLBITE S R 8 AR R TR A 44 S A — A __all  RYARRRERER: WA E
SC, BRAUR AT, KA IO AT E LT AR AR fE__all PR SRS
B AAF B ST, R __all  BCAPUE S, WAHAFRASE AR S a4 25 8] 4 El
R AN R RIZTF AT O ) AT R FR. __all WGBS AT APL BRI H Rl BN T 1A
JET APL—RIr I (BIAIAERESR NS ARG T 14 AR ) o

HEAFEX T A — from module import * — AUFERHEN FR i, ZlAE Rk EoE P i HE
¥5| % SyntaxError,

I E BT AR, VRS SRR LT AR Yy — MR g B S — M2 TR, AT RATE
[ — i 2R AT A, AR A FR . Sl TE From 2 JE36 E MR el 3 i (8 AT 45
PRAT ATEANFE B DI A PRI 0 T 8 BAFE Y i G2 R h 2L E 2 9 . — P ElE A S RZon 2T S:AW
BT ER S HIE, WA SRS B —NER. =S53R B, R, I R AR AT
from . import mod W TN E N pkg WNE—EE, WHERZVRRESA pkg.mod, QIERVRIAT from
. .subpkg?2 import mod B} T4 E N pkg. subpkgl NIFREESA pkg. subpkg2.mod. A KIAXFA
FIFE LIRS AE L ta a5 0 —Tr

importlib.import_module () BEHEHE IR AEH A E BT AR RS .

7.11.1 future i£4)
future i% &) JE—FPEF X ARIFAS TG 2, HE ISR ASTHONY, 24 6 FHAE R 5 1 AR R HEA Python ATl U AR
R R TEA B0 X .

future FA)AY H (2 B [R5 5 LA T A FREUER) Python AORIARER ENE S . EAFETHAD
A E B ARR P ISR A E 2 T AT R o8 P R AR

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

feature = identifier

future PHAY A AHESEILBLRIT LA A BN BE . W DA BRAE future 1547 2 1T HA:
o BB SCR AR (RIRAFAE)
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.
« 217, AR
o HAh future 1£4].
£ Python 3.7 wife—F5 500 ] future 15A) A2 A7 IE
future 15/1) BT )5 A9 Br A 7 S 854445 5% 8 Python 3 FTiA v, H H 1§ absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes Hl

with_statement. BEIASEHCHTIRIL, FEAENLERNEBAPRE, REENREN TGRS .

future THATAE L 198 F > PR BIHMURF IR Fr XA DR T 1 SR eSO 3 o A A [ R AR A S B 3B
AR L BT RE S S AT L (PIBT RO B 5°) , TEIXR R DL T 228 45 T BERR B LA IR 1 0y 00k
AT . IXARRY P E AN REHER BB TN T A 1R

XA E B BATAS , S At ZORE LAV Z AR 0E SO, ASREA future 1A A5 R A FFPE I 2
El & s ding o

B ATH A E SCS AR import FEAIA R AEAE— NG SCRFE UL AR MERLER __ future_ | BEXTEI
7 future 15/A) DA & 0 7 28 A

FARY AR AT It T future 7547 T 5 FH A 35 8 4Rk
THTER LA B A B AT A R 2 A

import __ future__ [as name]

XHAF future 1547 B HIE— 2R B RIRTE CETETABR Y38 import 1541

EBRNE LT, 3% Code compiled by calls to the N'& R4 exec () Fil compile () [IE T gidny A5 an
RPT—MUEA future FHAJEER M 2 b, il future 150 I SCICH TRAAFI TR L. AT A AT DATE
compile () WYFTES UM AT T — 7S Fi% & B0W SCRY DA T AR -

e H ARG AT A future TEAPREAEARRRES: U0 IS 0SS AP A, W2k — MR 0 )3 3 i
T -1 ﬁﬁ%ﬁ}(  HENT —PMMAZFRRIGT, HZEAEE futre 154, ERAERL R SIEIFAGHATH
ARG

UL
PEP 236 - [A|%] __future__ 3% _ future_ MLHISRATEEIL.

7.12 global &)

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

0l obal AR T 2w R P . B R ITA O ARR P B b s i, B 4y
B TTRE A I global b, i B piAk th T A5 ) 2 R AS it R A Py 4 e

TE g1 obal A I AR A AEIR— R B % g lobal T4 il ML b 1

TEglobal HHA) R AR B0E XN TERTES, R BT for WRIFOEH AR, class &3, &
BOE X import ERISASRRRES A

CPython implementation detail: 24 {11555 Akl BER BT A7 9 L Al EURR AR 7204 P B 10 4
R RSB T RE A RO SRR, T BB T 1 2 X

FUF BUERCIGE: olobal RAMANTARIOIES . B 000 5 global i/ RN MR A TLEIET . # 5k,
WA TERMEA N exec () BEUTAFR SRR SFHY global PR 2 &, 4 % 6§ Fi Y 1L 1
B, T 2R R 7 e o PSR 2 32 51 A SRR RS 1) g Loba L VAR, i I BERE I T
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eval () fll compile () K%K,

7.13 nonlocal &)

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

nonlocal WA SRS Hh & BRI 10 2 BIAE Sl 1) A 35 A I P 90 19 o 4 Jmy 2R R DASNR) S i XAy
REMRTERE, PROEEE BT A Se i R Rl an 44 25 0] o KT ) SRR it 2 4 A Qs T 9 Jey oA TS DA
SRHARSSR (BiB) AR i A it

Hglobal iERHFIIIHINLAFEAIE, nonlocal IHAIFHFF A FRLE R Z BIAFAET B & VE T Pk 4%
SE (TEIXA R 2 R BB B 98 8 AR TSR RERITC B S E )

nonlocal WEAYHE)H A FRASS 2 BIAFEAE TR Ve F ek i 48 e Al 22
S U
PEP 3104 - i AMNAE RSP 78k A Knonlocal iBAIFIHETLH .
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CHAPTER 8

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 = i1f _stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
stmt_list NEWLINE | compound_stmt

suite
statement
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stmt_list = simple_stmt (";" simple_stmt)* [";"]

VIR 24 2 DA NEWLINE 455, 2 J5 T AEBRME— 4> DEDENT. Y6 %09k 25 1T YBAY J 48 T K2 A— R B
PR AFF S TR R, TR &7 X (kasielse’ [IGE Python R i SR AR 1 £
AL G

N T PRUETEIE, DA AT TR IEIARUR R4 1 R CTE B AT R A R

8.1 if &%)

1 BT A ST

if_stmt = "if" expression ":" suite

("elif" expression suite) *

["else" ":" suite]

BN REXBAREEZRE—NEME ES0A /a5 TREESBRERE L) e TR ke
—PERCHY—AS ARG IATZ TR (M H. 2 £ 3R] i HA R A ST EORME) « MR Rk S e
R e 1se FARURAAER S AARIT -

8.2 while iEf)

while WA TAEFRIEARE A BRI IUT B M T:

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

PR A A B A, I AR BT — DT RRA R (X AT RETE S — G g
) WA else TRIAAAER R WAAFTIF L LIEIR

BT AR PR break IEAAEIITIIF A LG AT else TAIA, ST AifkHcont inue iff
AT IR B 1A (R P ) 2 kR [ A g ik 5

8.3 for i&74)

for WM TXFH (Blinpsrds. Jedeis)k) SOA S R PR TR TEN:

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

RIEATNELPORE—U; BN E— RS RYHF N expression_list (EERAIE %
s, RIEREE SR AL — T — R AR, BARG 5 IR A AR [ W — 2. B — TS 4ihn
HENRAE LI (2 WK A29% o)) BEKUIRIELSS HAna 35, ARG TR T . Y PR A TRRE U (X S AE 751
N BE ARG % stopIteration FHINILZIALE), else TN FAJMUIRIALRF SIAT, H& LA
7

BT RE PR break IRTEPATIRPRF & IEIERR HAIAT else TR, SH— TR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.

The for-loop makes assignments to the variables in the target list. This overwrites all previous assignments to those
variables including those made in the suite of the for-loop:

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
BRE range () 2R Bl—ANW BRI EUF 5, & T Pascal 11 for 1 := a to b do XMPRE;
BN 1ist (range (3)) £i&MEFFE (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

%iﬁﬂlﬂ;ﬁ%\%ﬁﬁiﬁo X TP HURBURE P52, G I D) TR R X B A P BT U oA Bl — Al el
» 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 TR A TS FHIES. Y ey TP U & A& R, WA BRI S PT. 4
try THITRATHES, BRI R . ISR AR except T4, 15 R SR
VOREH T4 MSRAFAE TSN except T4), ARG A CHRICHILA R . AT REA N
except T, AAGAAURAL, MBLRAS SRR T Hea WL TR, 0%
R BRI, B R O HeA R A ST TC AL P R A

WRBA except TG R AHICHES, W2 AE SR ARSI A A EL v F Ak ARS8 R s A PR

UISRAEXT except TA)3k Y FIRASREM T 1505, WEORIFAEBRER IR WGl . FHAE A AU A1
MR R B R (B ERBA oy BRGNS ) .

Y E| A UCACH) except TAIIY, A FAFPIRIELT % except THITE as KT ZIGHEN AR, WRAFAE
BEOCHE T, I HIX except TRJMCFFBIAT. I except THJARAAUA AT PATIFA0MR . 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 5 HARRIE N — D5 HE 0, ERTE except THIZFRINHAER . X4 T

except E as N:
foo

YIS N

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

KRR 57 H TR 25— AN I 24 KA EAE except FAIZ ST . S0 S BT FRAE MR I T[] 3
BRI, EMSIRSHEAWIIEERG T, (R R AL R PR A BB 2 AR IR [

FE—A except TAJRGITLHT, A KFHE I EANERATHAE sys BHut, wild sys.exc_info () RKijj
[, sys.exc_info () iR[E—A3 Judl, mimid. BELOIABWIXIRAEN (S WinELDZREH —
), ATHERF AR KA. ANEB R R BRI sys . exc_info () WHAWE A (1
HIHY) JEE.

WERAE IR B TP e ry TR 5 R w, I HBEAATreturn, continue break 4], WK
else THIIFIIT. else iFMHPHRHEASHZHIexcept TAJALEL,

If finally is present, it specifies a ‘cleanup’ handler. The t ry clause is executed, including any except and else
clauses. If an exception occurs in any of the clauses and is not handled, the exception is temporarily saved. The finally
clause is executed. If there is a saved exception it is re-raised at the end of the finally clause. If the finally clause
raises another exception, the saved exception is set as the context of the new exception. If the finally clause executes
a return, break or continue statement, the saved exception is discarded:

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

fefinally TAJBITIIN], RPN BEIRIUR H {5 8 -

When a return, break or cont inue statement is executed in the ¢t ry suite of a try...finally statement, the
finally clause is also executed on the way out.’

PRECH IR MR th RS AT ret urn IBAIBTOER) . T finally TAIERPEET, HILIE finally
TR AT return iEA) R BEE AT

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

B RSEEWE 25 BT ATEF — TR B, A XM raise LB # G B AEraise 1% ) — 74k 5 .

94 Chapter 8. E&154)




The Python Language Reference, %% 3.8.0b2

TE 3.8 it B i Prior to Python 3.8, a cont i nue statement was illegal in the £inal1y clause due to a problem with
the implementation.

8.5 with i&4)

with A TR M BRSO PES (S Wwith 35 8] b F U872 32 —9) 8 X7 I A e i AT
X AR L ry..except...finally (M RIEATERRE AT BT .

with_stmt
with_item

WA “HiH” fwich BT R T:
L X ERSCRIAA (FE with_item oy pEika) SRIELAIRTG— A B R SCE HR .
2. A LTF B __exit_ () DMEIREAE.
3. KGR LT SCEHA__enter_ () Jiik.
4 MRwich AP —NER, RH__enter () BRIEHERHIRELSE .

"with" with_item ("," with_item)* ":" suite

expression ["as" target]

g with IFRSPRIEIR__enter. () TriRRBIRCRA AR, W__exic () FFEUZPIRM
PRI, ASRAENS H Ap a0 SRR F) A A, 0 SR A e TR A (R N A A i R . 25 LT THT A9 5
6.

5. PATIER)R.

6. JGEM LRI BIARI__exit () Jrik. QARERRAIR T R SE5, WIHIEA . (EAm
WG BB SRR S exic_ (). HMMTE, FHLHE=A None 4.

MESERARMR I E RSN, FHEA__exit__ () FEMREEAR, WHZFH S E5]
Ko WARIREIENE, WHIZRHSPANH, HSBWEPITwich IR IEHTER

WA T R DOMAE RS BRR L, WDRA__exit () MREMESPZANE, FHFRAEIZIKIBH
IR R AL B ARSI T -

WRAZATH , WESMIEFAEL S wi ch B IE R4 1R SCEHRS:

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

ST

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

TE 3.1 RO 2R B scERak =
U
PEP 343 - ”with” j#4y Python wi t h {EAIITEREAR . 15 5EHRE.
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8.6 HIE N

BB SOR AP P i SR X (B Ao 0 B 2Res H) —4F)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_list [","]1] ")"]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_.

| parameter_list_no_posonly

parameter_list_no_posonly
| parameter_list_starargs

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI S — AR T AT ) o BT IR S 24 i Je 0 i 4% 25 W) PRF R B R 7 2 — e ok 5 (e80T A
FAAR LR ) o I BREON R S0 2 i 2R 44 25 RN 5 I, A A R A 8L P Ik T 8 0 1) 4 SRy iy 44 25
[

BRAUE SOF AR 2PATREIAR U 24 s B 4 22 AT I 4R 2

— A BRBOE ST AR — B decorator Fk X T d é@ﬁﬁmxﬁHT&mW@ﬁEXMW%ﬁ¢ﬂ
PR IAAORME . SRIASRLITR— AT R . B AZBR BT G N E— S AR TR . HaR ]
{ERF WD B R B AR I RO R - AN Mids & DARRE 7 s o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
KREEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A S B 8 E B 4 75 func,

WA EAT S BAT T = Rk KRG, AR EGRO B BB, tT— R
IS, SRR argument 7T DAV PG, LERCTILT 2 AU SHBAIDR B, IIR— B2
FATERAE, JREIPA A 2 ML S AR BAE — 5o R0k IR R R e R 5

BRINES L ALAT B SUR RN Je AT B R A . X R 244 R BOBE SR B A ORE— IR
MR “TOTE fEFAERRIR AR X — RAEBRAE S 28R, Blans ) 2 sy Sy g SR
WH AR R TR (Bl SR T ), Wsihs EECAEER LB N XEEA R
AN . Sead s — I ik i None FEMBGAME, HAERR MR b 2 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

> AR BRI 5 — St B AT R S S B O A __doc_ R, R %R B docstring .
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PRECR A SCLE R ) — 1 o SRR A . sREOR BB 2RSSR P IMIrA TE SR, sH
MESE, SR TSE, SUNEOAME. WRAFAE * identifier” XHEMEX, EXPHIIHULA—ATIT0
AARBNAL BN LLE SR, O WERAFAE *identifier” XFERIE, BB
— A PSR BT RN B P 2R, BOA— R R S . fE7+” B *identifier”
ZRWESHR N TIES, Rt KT S HUE A

ST AH AR E, HERXNERS LRGN " expression”. MG SE A LA RE, £5
*identifier of **identifier XHEMIES WAL, METLAEA “RE" fiE, HEXCHER S5 %
Ja i E"=> expression”. XEEHRYER]DUZATAA 1) Python FikaX . ARVEMAATEAR 2 228 BRI 1
BRI DAE R RO 42 __annotations__ JEMEH RAXT G 22 05 R S BB 5 7). WRGEA T
annotations import from __future__ (73, WHRTESFEBTHH RN F45 5 DU I IER SRAER PE . &
W, ERTSEPATRECE SURBORE . FEXMIEILT, AR sRAENT vl e 5 BRI B 7R
Il o

OIS AL OREER— N Z AR EL) DAL BIFER R b (B 2 AT RERY . X 52 lambda ik
X, BEld Wlambda 55 X —77. TEYERE lambda FUR ) BLpRAIUE S — MR AL G4 e de ™ i) E
SCHY R 8 n] MR lambda RIK50E S0 R B — R AL i R (20 AR A FR . e £7 JE Sk BRSO,
HEFVFRITZ A TR A AR .

PP BYE RO sREUR T 2EX 5. FE— DB AT de £ THA7) S SRl el B mT 1 [m] =
ik o AEHREE KB T 1 1 ph A8 T DAY 04 251% def T8I s BRI SR s B BRI S I 4 & 5 40—

S

PEP 3107 - BBObRIE 501 o BRI E e .

PEP 484 - JRMRIPLR SRyERITAES e L RAMR.

PEP 526 - Wi balEMik A2 RSV ERERIIGE, AR R p s &

PEP 563 - SEIRMIBATEARM SCRFAEI 4TI 1 AP A £ FE SCPRAFAR 10 AR AN 2 B SRAE A S BUAR ¥ P F A 1)
FIEIVER

(o0}

7 REN

R SN LRI GRN E X (B WA/ R TR AL A —Y):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SR I TIE . P QRS Rl 20 B R91 3% (I VAR 2 %), SR e — TR Y.
BHORECA— DA TR R . B URTIRIIIEIINDIR H 52K object; KL, -

class Foo:
pass

ST

class Foo (object) :
pass

Wl Je ZEARAE — BT I AT (B I & 5 2052 Tl T, (DR G i e i 44 25 18D A AT 19 42 SR i 4%
2. (G, REERATRECE ) UARRETRIMAT, AT WO 2 e Rl a4 23 18] g fj
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7o — GG e, HERM 42 maoRs1%R, TR IR BRI R 24 2. A TR0
TE S 1) 4 ey iy 24 25 ) v 0 7 B 2R 52

FESAAR Y S TR PRI DU BRAFAE RN S __dict_ . TR B i nl Stk R 2R R g g, If
HUAGE T € SOBIR BT E L2 .

R RIEEATE Lk HEATE R E
R ABEE M IR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Yy 2R MERAE NS sRECR AR R . SR RS S E B 2K 455

Py DETE S0 TE280E SN E AR RO SR IE s BTSRRI it 52, Seplj@ ik nliEid self . name
= value TEJVAPIGE . RALBIEHIIPTIEL " sel £ . name” FIRIERVTI, 2id 1 17 =07 b i L) Js
PES BB 4 B2t . Fm T RSO R MR BN, (EAEILI 5T G AT AL (E T RS EOR B 9 44
Ho FTRABE 4934 25 R AR A AR S LA RSB AL B

S Y
PEP 3115 - Python 3000 Ji#jyC 8 K5 ICIEm BB MON M BT ESEIER L, DAK T Al kg By A Te 2RI 2R s

SR
PEP 3129 - JEEMREN WSS AGER AP . BB iR 2 AE PEP 318 Hgi5| ARY .

8.8 iz

3.5 B HE.

8.8.1 hiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python A% 1] AYEZ L. EHGE K AT (2 Wcoroutine) . LEHMFERREUANTR, await Ml async FRiffF
ECN R KRBT await RIKX, async for PAJasync with HAEEMEREAH I .

/] async def MEYEE CHRELE 2 N IMEREL, RIFENTAEE await B asyne KT .
TEMRERR LA vield from ks Rf5| % syntaxError,
PV R R B 1

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

AR B — A ) U R R IR E 2B 2 2510 __doc_ 46H , WabiRi%ZK W docstring .
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8.8.2 async for i&4)

async_for_stmt = "async" for_stmt

asynchronous iterable WS TE I iter SEINFE ) B, T asynchronous iterator W] PAYE I next J5y5 R iE il 726

R,
async for L%fuﬂftﬁﬁ@iﬂﬁ%%}ﬁﬁ%%ﬁ?ﬁﬁ °
A TE

async for TARGET in ITER:
BLOCK

else:
BLOCK2

TETE X ESE 6T

iter (ITER)
iter = type(iter).__aiter__ (iter)
running = True
while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclIteration:
running = False
else:
BLOCK

else:
BLOCK2

HHBR_aiter () f__anext__ () TN
TEDREREUA Z SMEFH asyne for iEA)¥FS| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, GefETEE: enter 1 exit J7iE P EHAT

PAT ARG

async with EXPR as VAR:

BLOCK
e L RSN T
mgr = (EXPR)
aexit = type(mgr).__aexit_
aenter = type(mgr).__aenter__ (mgr)

VAR = await aenter

try:
BLOCK
except:
(R
8.8. thiz 99
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if not await aexit (mgr, *sys.exc_info()):
raise
else:
await aexit (mgr, None, None, None)

NESH_aenter () Ml_aexit__ () THEFE.
TEMAE R A 2 AMEFH asyne with iB8AP¥5| % SyntaxError,
S

PEP 492 - {§iJI] async fl await {75 5CBLPpRE RF AR/ Python Hfy— IS By, HFHEIAH Y 52

FFETA
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CHAPTER 9

= ERAH

&
it

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5E#a4 Python 2%

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG 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 RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY 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 KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SERRIEENSE

X2 5e N Python 4K, BEHGAAMT R EMAR . PAZEBU#AT Python JESCPF MRS -

# 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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# 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])* [',' ['"**" vifpdef [',"']]]
[ "**" vfpdef [',']) 11 | (vfpdef ['=' test] (',' vfpdef ['=' test])* ['," [
'xv [vipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| 'xx' vipdef [',']]]
[ '"*" [vfpdef] (',' vfpdef ['="' test])* [',"' ['**' vifpdef [',"']11]
| "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
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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:)

106 Chapter 10. SEEMIEEIE




The Python Language Reference, %% 3.8.0b2

(£ LT
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]]
| '*7 [test] (', test)* ['," '"**' test] | '**' test)
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>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. Can refer to:
o SR A ARIITERIAR Python $L/R4F, (4% Srbig OIS, BOMHIAHRRFZ
(B, Fiss. ISR =E5]), S MEMmz )G,
e The E11ipsis built-in constant.
2to3 —/MfF Python 2.x fUH 44454 Python 3.x AL T H, REGSALBRASHR /010 2 AR AT YRS -3 [T FEATTAR ] 46
W2 B AN FHEZS o)
2t03 WA FERRUERE T, B4R 1ib2to3s FfFEHE— IS AR Tools/scripts/2to3. Zi

2to3-reference ,

abstract base class - J1% 360 IR F MR ABC, @Xfduck-typing (47, BHEML T —FpE S O E 7
X, M2 FHALR IS hasattr () B FAMBCE HICHR (Bl HE L7 %), ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
I abe BEHSCRY . Python HAFFZ M E K ABC I TL BB 45H (7€ collections.abe fidkHr) .
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o FRATAEH abe BHkAIE H E % ABC.

annotation — prjE KIEEEI A& KEN . REUESEURMERIFRE, #E2)EE Riype hint Rl .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument — S5 7EJH H BREUEZ 4 funcrion (Smethod ) [W{E. S35 Wi

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S ERE LS R B O Y B SRR AR B . A R AR 2 LR ) —5 . AREEIEYE, AR RahaUER T
FRFR NS B EE I E SRS XY 1 R R AR & .
512 Wparameter RKiEFFLH , H LS 55 S0 X HIPA K PEP 362,

asynchronous context manager — 525 |1 F3CEPIZS AT REAE N aenter () fl__aexit_ ()
kX tasyne with ARSI TIES] . B PEP 492 5] A,

asynchronous generator — 5252 K8 1% [M{E Kasynchronous generator iterator 1 K%, B 5 async def
TE SRR BARAA L, AR ZEET B E vield Rk A A —RIN A FEasyne for JEHRH{H
.
WARTEIE H 25 570 AR s bR, (BAERLUE AL R AT RE 2 FE 77 £ R B R E . IRFEEELL
BRI A FR AR
— R S R BT e Srawait b e FH asyne for Pl frasync withiBm],

asynchronous generator iterator — 535 /L K 286088 asynchronous generator BB IR .
PR G Tasynchronous iterator, M{EF__anext () JrPEIIN AR A T4 B LA T
AR R AR BB R — A vield Rkl
B yield IWEHFEHEAARE, 0 Y HIALE ATIRAS (3R AR AR try 154)) . 241X 57 £ &
SHREBHHAM__anext_ () REIFTTEERARIRE RS, E2MNEIFAEHRLNTT. S0 PEP
492 1 PEP 525,

asynchronous iterable — 572b [ KR4 7] fEasync for if a) b g i W XF . W 0 o B
W___aiter () J{EIR[E|—Aasynchronous iterator, ] PEP 492 5| A,

asynchronous iterator — 3B %038 SCW T aiter () M__anext_ () FIEMIXTE . _ anext_ W
R [l —A~awaitable X5t . async for PR MRAFNI__anext__ () JPyEIrRBIR ATERERTS,
BB HG| & — stopAsyncIteration 7% . H PEP 492 3| A,

attribute — JBPE XL —MRIRE, ATAGE ]SSRk A FoRT T . filn, AR —DxR o HA
—AEME a, WA 0.a KEIHE.

awaitable — W ERRM R fEfEawait KX P EHMXG. AT PUR coroutine B2 BAG__await__ () JFYER)
X5, 20 PEP 492,

BDFL “&E (-2 P45, B Guido van Rossum, Python (8132 .

binary file — " JERISCHE file object RENG SRS F 9 AT S o BRI SCHRR B T HE DA BRI (Trbt, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIO fll gzip.
GzipFile [F5LH.
J315 S Wtext file T fRRENG RS st XM SCARTS .

bytes-like object — ‘7= ik} 4R 7 +F bufferobjects 3 H.fE S C-contiguous i34, XAFGETA bytes.
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode — “y2 iy Python JE AL 234 41 R 55, Rl CPython fERERS o F/R Python &7 IS .
WIDIB S EZAFAE cpyc SCHFH, SRS R BT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13 R
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATHSFE A HIZE T DAFE dis BEHL ) SO A R
dass — & FREIEH P OF RN . 858 SGE S %S LA BV E R vk 2 L.
class variable — 28728 5t 7E2 i LY R, I BAURAERBZF B0 GIASE7E 20 SE 3 820

coercion — SIS e SRR SR B p, — BRGSOl R N o) —Fh R
W, int (3.15) R AU o RS 3, BAE 3+4. 5 1, SEUWEAUR—F (—Ag int, —4
72 float) , P LA AN R REAN, BNR5] K TypeError. AIRECA | JEBUFAHALH],
REFF U250 i A AT SR SRR — A IR 2R AL, IS I £1loat (3) +4.5 MAJE 3+4. 5.

complex number — 525 X H L ARG R, H AT BB R s S — A SR — A R R . AL
REHCANL (1 WP SeRssk, WMEEREFPE RN 1, fETRE2EPE N 5. Python NE T X
B SEHE, R TR RE s EERaAa —1 5 g, B0 3+17. WERTEE math B yXT R %)
WAEBRA, A cmath, EEEME A RS ECEE e . RAREGE A L, ZNgE
ML A AT ] 7 A8

context manager — |- FSCHEBIAY FEwich i AR, B E X enter () Fl__exit () JroReEH
IEOREHIRN G S 0L PEP 343,

context variable — |-} S8 i — AR IS BT I _E T SO0 AR R R E YA . X RITAE LA /AT
fit P IAT LT ARG AR F A . A, XTF EFCERERME, —MUTEETRaAZ
AT MR SR A R R R K R AL AR I TiBER . B contextvars,

contiguous — &8 —PNEP AR IE C & 4kl Fortran # B X BOA R HESER) . THEG e C FI Fortran 4%
. E—4EA T, I 5% HAb e N A AR HES ), SR AE TR I R Ty . 2 4E
CHEZLAAL T, S35 AT HES IS 5 — N385 | D5 2 H I B fpe it . {HU2AE Fortran JESAAL
ULPS I E i C1E - Si

coroutine — Phft e THIRERE—BUEX . TOIRE AT DAERE — b AFFAE S — B o PRI AT DATEVF
ZARM R EEA L BIAWRE . EfTididasyne def AR, 2L PEP 492,

coroutine function — PpRERAEL 1R [0 — A coroutine St R IR . TMERETE T asyne def {&RSEENL, IF
" Eetlfrawait, async for Mlasync with 45, XEEHME2H PEP 492 5| AHY.

CPython Python JifiE S IFTE LI, FF python.org | % 1fi. "CPython” —iil | T-{E BRI SE 30 -5 Hofth
SEPLABIAN Jython B IronPython A X 1.

decorator — Mgy R [EME AT — A RE Rk, WHE M ewrapper EEEARIATREUES . BRI
BT H4E classmethod () l staticmethod () .

MR PO PR, DA P s B0E TR BS54

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ ARSI T8, (Rl AR o A SR AR AN T 2 0L e S I 2 5L B30

descriptor — filiih3s [TMENXL T __get_ (), __set_ () B__delete_ () FIEMMG., B—1REMN
RZRES, BRI TS B R i & . WEEN T, HH ab RIKE. BB SR
A EYERSTE a R FIAPEIRATRN b XS, (HUWIR b @D, WS8R AR a8 7
V5o BRARIGAZR AR SR IR Z K FL# Python (5648, PRI 212 BB MEAGRLRE, GHGREL.
L B K. BRSO BSOS E ] S
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A KBTI R TR TS E 404 5

dictionary — ‘F2lt — /N CEBCEL AL, oo 0T B ERAR L 5 B A R A (. BT AR AR B hash ()
M_eq () HYERIXS., 1 Perl 155 HFRA hash,

dictionary view — ‘FZHLPRPE M dict.keys (),dict.values () fil dict.items () iR [BAYXTERGEFR AT
ME . BT FHREH N — D ESE, X ERE LR R, RS S . ZR
WL SR F B N EIEAY SN2, AT 1ist (dictview) . L dict-views.

docstring — SCRY PR VEONE . sRAERIE Y ISR — 2R U U P AT R e . EAEUS AT &
P, BB RBI A TTES . BRAERER __doc_ @M. T e HTUENE,
LIRS RAT A I RS

duck-typing — W§F-RHK1 $5—Fhgi e Kb%, BHFAKEE RS RAR e LG A EfED, mel
R A S oy sUE N (CREREN T, WEREEN T, BasEmEn T . ) T imiEE
AR E 2R A, Bt RIS nT il i e 2 SR ARIR T Rt 19 T2 BLE R type () B
isinstance () Kpill. ((HZEEERFIB0] DAMH 46 28 % /EM#h e ) AFES R hasattr ()
K e 2 EAFP 4R

EAFP “SRFIHORVF AT A 5" IISCHHE o X b Python H AR 2 55 XA 2 {8 5 I o 1) o J P AT AE
HEAEABRE BRI R o S 5] I DR WS S Sl g KRis e ry Mlexcept 4], T HAXF Y
MR FELBYL W%, # LT C SRR HAbIE = .

expression — FERX AT DOKHBAMERTEEARIC. Hh)imiul, —PRAERRIEITTROIM TP, 455,
JEPEDT I IEFATER BRI BL A, ENEREEH SR —ME. SUZHAMES AR, HIEAES
tPER R RIRA . IBAFAEAR RO ERIB S W statement , Bliliwhile. MR E TR AERAA.

extension module — §"JEEiHe DA C 5 C++ 45 HoBiE, {1 Python ) C API 2K 515 F %0 DA F AL B

N

T H,

f-string — £ fFp WA £ B P RIS M ELE FE AR AR B XA a1
815 . &, PEP 498,

file object — SCFXF G XA AL ) SO APL DA N E B IRAIX S (I read O B write O EFERYJY
R) o MU HAIE T SBR R, SCPFRT R AT AL BN B SCRER SO, X HAMRAUAAE, BOR Rl ISR
AT (BlanbRiEs A/ i . NAFZenh X, B R, %) . SUER gl ST 3T S8R,

Ser AT =R SCIFRT G Il =22t ] STRE, Zeih =20 ST DARSUA U . BT 101 58 L3
£ io B, QISR AT T AO2 B open () BRAL.

file-like object — LRI S file object 1 [a) il .
finder - 4Ry —Fh ARG T AP loader RIS

M Python 3.3 7 7E I Fh BB & 8% Tk 12 5 X % il & sys.meta_path [, DA Mpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 # PEP 451,

floor division — i) FHUEERTE 17 T a5 A B 4% BB B B vk . ) BRI E s BT // o B,
Kk 11 /7 AWRITEERE 2, MESZHRPZF S EIERZERR 2.75 . FE (-11) //
4 £5R[A -3 PR -2.75 @ T AGRIMEE S, Il PEP 238 ,

function — g% 1T DA TH & 3R B EAME — 4L iEA) . 3B R RA T HAZ A BB 2 AN 24 e B EUAR BT R
WAl /. 59 Wparameter, method F1 5 3 € L 477,

function annotation — FEbRTE B4 BRSO 2 808 [MME ) annotation
PREPRE I TR 242+ BIGn AR BRI Z A int SEOF R E-—4 int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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PRSI B PR L 2 20 L Y.
155 & variable annotation F1 PEP 484 %t I I HERIFE AR .
_future__ —FhOhISEe, AIREAR I O3 TR -5 24 1 AR S AR BRI v R

%ﬁvﬂr/\ _ future_ MR H AP RGAREORE, AR DA A BT O AGE 5 DA ST B
BRIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection — Jj S W RS TR (1 1) N A725 (B ¥ 0 F2 . Python S it 5 | F VBRI — A~ BEAS A A1
FIWAEIA S | G ER B PSR A TR M . FTRAGE g Bk das il 3 [m i «

generator — R A IR [ —generator iterator AL ERERMGITERE, AFEAIETHAEvield R
KA 2k — R SMAEHE LS for- PRI FH B0UE 8 next () pREE—IREL.
HHE BT A AR R, (ARSI T T RE T AR B R E . WRFEIE RN B L, El
P AR PARE G

generator iterator — 2 K23 iRICES generator FRELFT B IRT 4 .
Fyield GRS, ICEURIMEPITRS (W RAE RN oy 154)) . 2% £ %
% REBWRERS, BRMNEIFOCERELIAT (X R AR MBI 46 13538 bR 22 AR ) -

generator expression — /B REF KB X R[] —MERANREKX . ERELMGEEREX G EEXLT
—MEA R JEFEIN for 4], PAK—DAEM 1f T4, ATFTEARIXS NINZREEN —&
HIME:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function — {2 %IpR %YL Sy A [r] 14 S 2 S BN [+ #4194 22 A ol OUT 2L B BRI i8] T I 2l B2 B0 9%
R T 1 o VR A~ S B

Y2 Wsingle dispatch RiEFES<H . functools.singledispatch () HEMigeA K& PEP 443,
GIL 2 lglobal interpreter lock

global interpreter lock — 4 Jfi# R Bl CPython RS BT R T A —FBILA], &0 PR IR —Ih 20 A — A2 AR
AT Python bytecode, BAHLHITEATBEERT S4B ((0FE dict SedB P ERA) R L1k %
A fAfL T CPython SEB. 45 HEA R S I B G AR e 2 RIS AT T (3, AU M2k T HE 2 4k
AR ERFEATE .
i, BEERRE I B =7 PR 9 AR R B AR AT T SR B AR AT 55 0 s 44 s A IR GIL
AN, FEAT VO #AERB AR 2R GIL,
A (PASRSAIRL BEORGUE I8 lmi) A hZfe” MERERRi S IR, Bhix A7k
FEE P PR AR DN MR . HR R T Rk R R 10 R 1 R B AR A g, AT TR DA
.

hash-based pyc — J& F-Wr AT pye 5 Xk B2 SO e A (L T A fi S 168 i b [ SR 8 5 HoAT RUCHE RO 7 1 i G2 A
X BN O%EF T R

hashable — WIWYAy — > X0F 52 1 W Ay (8 G0 SR 7 G A i R0 N 26 R o, ARl TR A (EFRER
H__hash__ () F¥E) , HATAFHMXIRH#ATHE (ERERA _eq () HE) . WHRAENS
WA ELAT A (] R e i (EL LR S SR A 2 )

TG A PSR SRRSO SR AR B A BT, PR DAk S Bl 2 A PR 0 s A fEL
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KZ% Python HH R AT AE N EXT QA2 AT WA A i) s AR (Blng) Reliy ) #A R A; ARl
iy (BIANTCA frozenset) (M ENIRY TR RIS A A R AT AR & SRS BN R 3
WA AR ENTERER—2Z AAE (B2 S A HE) . ENRm AR LB T e
id() .

IDLE Pythfin # IDE, “GEMIF A S5 EE” WS X5 . & Python FRifl A4 IR HF ) S A s A A1 F R
R

immutable — AvufE HAREEERNR . AR GUFAT . FATHRICA. AR RA RS . N
RALAFE— DA FERIE, WBTEGF N G ENET R RS AEA I EERTZIER, f
(SR EliuL

import path - FAIE MEZMAE (Bubiz4 0 ) MR, SBREIpanh based finder FIRA A
HAr. FESARE, BAEIFEFARE sys.path, HINRFEARBERATHER A ERWH __path__
JE k.

importing — 2 A 4— MY Python AU HE 75— AMELH P Python AURS B AT YL 7«
importer — S A %Y EHIFMBBIRAXTR; B GBEE T finder g T loader .

interactive — 22 7. Python i 7 — S H A EREAS . RIR AT DATEARRE 8R4 /1347 Jo i ATE R IRk, S2ETA
RN . AR AITSHMRS) python 4 (AT ATEVRITT S ALIT 463 B rp g R A 1 3 5
) o AEMCH AR BG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted — f# B! Python — 2 AMEREALE T, SRR M IFEANET , BIARWE B DO i T 77 5 4
PR BIAEAE I A IR o X R PR SO T DA L AT AN A6 S X B T AT SO s AT R
BT T R R H g IR A AT AR UR ), R HAR PRI R . & Winteractive,

interpreter shutdown — fi BEZS ] 24 2R SCHAIINT, Python fRRERSRFUE A —NEFIRBATHY B 22 RO
AEECTE, PIABTHRAN & Fh N A SE . BRI DI o Xl A e S
e B 55 5 | [l 8 R AR S0AT o FE R PR B AT (R AR Wl E B A b S, RO LB s ) 9 U5
EAFARC (F L0 1A R s L 4% ) -

FEREAS R SR I R A __main_ AEBREERIE T IA C 58 kAT -

iterable — n[ KU 4 BEASIZ — iR [l HOG A A6 4 Tk AOW R B 1B 4% B 7 510 26 28 (B0 1ist,
str fll tuple) PAMHELSEIEFHIRAGIN dict, LI & AKREXT__iter () LS 5EH
T Sequence i XH__getitem () JIIARIER HE XEXIR.

AERXTZ T T for IEFRAKFZ HALFE Z— NP5l (zip O« map () ...)e B—AA[ER
MENERNSEAERNERE iter () B, ELRERZGERMERL . XFE AR TAMEE AR —
W P o AR AR R, REFEAFERA iter (O B HOAHERETSR . for iBMEN
PR SALBEAR SR, B8 — IR A iy 24 728 B TR AEDE R AR A AR . & Witerator, sequence
PA M generator,

iterator — RV JORFTR— S BRI 5. TP IEAASN __next__ () Jrik (SRR AR NER
Bnext ()) FFBARENEHHII UEA LT HINKFT| % stopIteration . FIXMEL
TR BAE I E AR, R __next_ () AR SPHRG| K stopIteration . 54U
WA __iter () JPIEMRIRINZENGN G H &, N IR AU 00 5E td a5, g
THABT RN G IE RIS 6. — D RERPIINEAR L2 Z R EZ 5 R S, A
g (BN List) FEARFIR A A iter () BREEURTE for fHER PGB RERS 74— AL
o WSRAEBEITOL T AR B A Sk e 2 A AU AR PR R I A — IR U X &R, R
Ko — A e

WZAE B AF typeiter,

key function - ft % H pR BCPR BRI R KL, 2 BEAS IR [0l ) T HEFY BRHEOLAOER TR IR 5L B0, locale.
strxfrm () AT T ERE KA HE Y 29 %€ 1 HE i -

Python " A ¥ 2 T HL# F0 14 F B o J0OK 428 i S R B HE G2 2070 4107 200 Ho 84 min O, max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K&
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itertools.groupby ().

A E— MR Z R BN, str.lower () LTI ARIEZBS K/ NEHEF ISR E. T35,
SRR E I 1 ambda Rk KAIE, B4 lambda r: (r[0], r[2]). i&Ff operator i
LT =R A S . attrgetter (). itemgetter () Ml methodcaller (). iE&E WATHIT
—7 AR IRCA) 5 e R K o 8

keyword argument — 32t B8 S Wargument ,

lambda t—A>Ehexpression #a ) BE 4L N ICER AR, RIBASAEW IR, A lambda R )35
lambda [parameters]: expression

LBYL “Je#rF JGBEER” M9 CHi s . XA S 5 XS SAEIEAT IR I B Hh 2w e s A e 45 4. it
WA 5 EAFP J7 G O e, R R R i 1 £ 7541 .
L2 LG, LBYL QB “&F” M “BRR” ZREAFM ). flan, AR if
key in mapping: return mappinglkey] A REH TTEREERAEZ )5 HAMLREIN mapping FF5FR
T key T Y o 33X i T SE B EAFP 5 =R g o

list — 5|4 Python & —Fhsequence. HIRAH)FR, (HHELIT HAE S h 0B m s R 3%, B
I TCER WIS [R] S I EE R O(1)

list comprehension — FI i G AL B — A7 91 vh i) Bir A B0 43 o0 3R 9 0R [ 45 R A R 1) — R BB T k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥R —1O0
B 255 5B NI N BERIREON B P AR R (0x.) BB, Hois AR nT Ry, G 2R A g
range (256) HFHIFTHITTRA WAL

loader — IR ST MBBIRIINZ . BLAE LHH Lload_module () k. BT B —"finder
R, S0 PEP 302, X}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method — JEEAR J5#: special method BRI 2[R A .

mapping — W} —Fp SCRHE BB ARSI T Mapping 8 MutableMapping MG T HLE L2
25, W2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLIE LIRSS sys.meta_path WIERATIR B finder, TUIEARTEF 1% Spath entry finders
FHE FBABF A AHA] o

1 E&F importlib.abc.MetaPathFinder | fRICHRAE AT LI 7% .

metaclass - L& —Ff H TAIEIEME. KE LEEERL. RPUAERY| R, SoRnTTHZ =124
FHOEF NI . RE M H X R GRS T PSRN BRIASEEL. Python F4: 512 AL FE T 7] RAGY
BEETE., KA PKIEAFTEXA TR, (HYFTEH BT, JoIEnT SEALR A oA g vy
Z. ENCH A TOR BV HE . SR et IREr g o, SSolpe], ARHMIF 245 .
BEZFES L.

method — Jj ik FEIENERE LR WERAERZRR LB — DR, kR 2 SRS B SR
HEE—A~argument GRE 44 M self). 5 function Flinested scope.

method resolution order — Jj iR 75 ARAT I 5502 70 A FR80 A BHE R B i R S8 S5 T . 34
2rF Python 2.3 J7 VMY T HEE 2.3 BGE Python AT #8 T FAH ¢ B A TR, -

module — Bt X5 2 Python (U —FhLH LR, ASAHL A ML 1 fir44 25 (8], A4S E & Python Xf
2 R E i importing $EVERE N % 2] Python H .

5 Wpackage.

module spec — BEHBLES — > 44 S, KA A H TSR XS ARG R, & importlib.
machinery.ModuleSpec LB,

MRO % Lmethod resolution order
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mutable — W2 F[AFXF RO DAYEH: 1d () PRFFEE G OL R A HEUE . 75352 Wimmutable ,

named tuple — XL 4] BRI, KR cRWRMEHAREMRR . (Fla, time.
localtime () £ RE—NEMITCHMXTG, HAH year BEFTLAE RGP0 € [0] 0] DUHE T £
g €. tm_year).

HATTHT AR ERBF time . struct_time, WADAE IF R E SR, —4 58
F ) B A TR P DAE IS 1) B4 collections.namedtuple () HAIf ., JFHIXF T4 Hahiz
fit— 2 SN . Bl Employee (name="jones', title='programmer') XFEHYH MG CHYHE
NIER

namespace — iy 443 W] 144 25 A AEE B T . 2 SE . SRR ER, AR RE R
ZAN (FEEZN) - fings a3 (A B 1k a4 oh 98 SRt B, % builtins.open 5
os.open () AL H WA 2 BR K 5. finss 25 a0 i 28 B 5 A s BRAR A pR BOR 35 Bh 4 5
W AT 4. BN, random.seed () B{ itertools.islice () XPHE LM T iX LR EE
i random 5 itertools A FHISZELAY .

namespace package — iy 445 [M{8 PEP 420 fr5 | A B —F X HAE TR 28R Wpackage , w44 73 [BIEL W] DAY
ARy, HiART R Sregular package RIF), HRHBENINA __init_ .py 3.
Ba] % Wmodule

nested scope — iR B 7E—A> & SGEEI NG HZASRREE ST B0, FE5— KBz WE LR EA] AT |
B AR R TR R EVE AT g A RAE Tl . R s i s S 02 IR T i 2 A
M. R, SR RNEENERT 2Rt 2. #@idnonlocal XEFEW RTFE AINZEH
1.

new-style class — R X H A Y T HrA X R B ZIE B IHFRIE o 7655800 Python fitA< i, A Bk
FBEWS U ] Python By EFRIERFIE, Bl slots_  fRFF . FHEIEME. _ getattribute ().
RITIEMEE TR

object — X G AEATHARE (BIMEEE) LARTUE XATH (i) W% . object g fEfifnew-style class )
RIREERS .

package — {4 —Fh [l 5 TR EGE T L5 1) Python module, MBIAR UL, W@HWH __path_ J&
PERY Python A5k

%2 W regular package Flnamespace package.

parameter — J§5 function (BJ5{k) ESCPRIMA SR, EARE BB LARZ I —argument (BAERELETS
WK, 2409%%). ALFES:

* positional-or-keyword: LB BT, $5E A0 AR 12 5 A4 M AT AR % 42 5 -2 4%
AWSS . FIREOARTES LI, BN foo Hl bar:

def func(foo, bar=None): ...

* positional-only: {UFR{IE, g — " HAEHAIE L ARZ4L. Python HiscAy & SR ETE S 1)
k. (LR NEREA MURMETES (Al abs ().
* keyword-only: {U[RKHET, $5E A HAEEE KB THEANSE. (URIE TSl e KL

E N IES Y R P& AN AL E TS ECETE L N AN B IE S 2 B—A * e L, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: TZERIE, F5E P AR — MEEEE R LB SE R T (MOIE A 2
ERZNESHZIG). XFES AR S ARG * KE L, BRI args:

’def func (*args, **kwargs): ... ‘
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* var-keyword: TS SCHET € Al DR BT R ECRE Y KBS (MEITEHARTE S E 52 1 K4
FSRZIG) . RFESEETEIE S AFREINEE ~* ke 3, Bilin LIy kwargs.
FEZ 0] LA E AT S AL, Rl DU al e 2400 s BOA(E
55 Rargument RERAE . BHTHBMEIFHIRHLIE, inspect .Parameter %, & L
SR PEP 362.
path entry — S84 A 11 import path ¥ )—NEIMALE, Sipath based finder F R AR T T ARBIHE
path entry finder — J& £ A L #5$R%S (F—[ XS sys.path_hooks (Blipath entry hook) I& 8] f] finder
BERhXF RGeS path entry g R .
155/ importlib.abc.PathEntryFinder DA T RESARA A s IrsC Bl &1 i

path entry hook — B4R A 1V — BT XS4, FERNE AR & 4040 RE parh entry W REHR 1 LT REAS 11
H sys.path_hook #|FEiRk [Bl—- path entry finder .

path based finder — J& R ARMARAT BRIAN—FPLsk 2 305, AlAE—"Dimport path A HRATEHR

path-like object — B EHM R L E ARG ARG . BB RO AR — N FRIEAEH str 83
bytes X%, A PA— LI T os.PathLike MHMIIE . —A3ZHF os.PathLike MY AN S
@ os. fspath () BREFEHN str 8L bytes KRB RSB os. fsdecode () Fl
os.fsencode () WHHIFRIR A str 8 bytes RBMLER . LIS 2 PEP 519 5| A1,

PEP “Python #{3#E1” ML LHE . —A> PEP i — (i it 3CR, FIok ) Python #1 XHRHEEE , sifliid
—> Python i K Hodb FE Bl FRa8E . PEP R 2432 ORS Tt P 52 A RS A0 B 3 S M 4 D B3 P
PEP |8 A R4 th SR BB RR . WSO AE DR R R 0 A S 15 DA BRI a5 Python [ TSR 4 5
SO EEEALE . PEP MIfEE A TUETEA K PNERE S R, R [ B I A SR .
%1 PEP 1,

portion — {5y F R — A~ &4 A AL A H RN SIS & (AT REAAIR T — A zip SCFY) , HLHAGE UL
PEP 420,

positional argument — {ii & % S Ulargument.

provisional APT — #75¢ APT 81 AP 2 459G BHFIRTEARHE FE () 1) 5 A A MR Z A B e 1 . R
SRR IE M AT RN, (BREHGARC R E, Ml R DI KB e A L E g DL
THATHEAEENE Y (BEEEEBRZED ). WRESOFA SR E T - (UE APLBIA Z /i
2 PR 4™ E Al SR e e I A T RE XA
RPER X APT KU, 1] NI B S BRI 7 587 —— AT AT o) Rl B DA B
SR e e iR B —Fh ) S A IR R
X AL PR SR VFAME FE AR SR W HE , N 2 TR RS W BT B BT IR . TR I PEP 411,

provisional package — #5£f, Z: [ provisional AP,

Python 3000 Python 3.x R AFHELLIWERR (X2 FAEMA 3 B RATEEE LR ER I T) . A
?ﬁéﬁ%j’\] “Py3k”o

Pythonic i~ sl BrfURS B4 0 1 Python 3555 s I B WU AN B, AN @ (8 ) HA = i
AR R SC ARG . BI4n, Python Ay I KURS e (i ) £ o TEAIRER Al I — A IR AW R B BT o0
o WZHAE T A AR, AR Python I A I 2 W6 — MRS

for i in range(len(food)):
print (food[i])

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)
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qualified name — g #iFx — NPASUS BRI A PR, s SR 2RV SR B A5 B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qualname_
] C ]
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qualname_
'C.D.meth'’

295 T 5 B, % TR T & AR BN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count — 5[ JHE X E XS5 HIOEGE . 24— X5 TR B, 4B 93 TRCRoRE
e 51 THECHE Python AR kUil 7 2 ARl Wiy, {H'E @CPython SEI— A KBITE . sys FibE X
T—/> getrefcount () pR%L, T 03 AT B kR IR E X 205 T

regular package - IERLfY ZGL R fipackage, BIANAEAH— __init_ .py CAFRIH .
%2 Wnamespace package.

_slots__ —FPEYES R RT R, 18 1 T 5E 7 A SC B Ja 1k A5 0 G AR R S B 3 LR 1548 AT AR IR 3¢
TARGAT, HARZAFAHAE S, S RRETEDBAEOUT R, Bl N iR s,
HHA SRR

sequence — JE41 —Ffiirerable, B SCFFE getitem () KRR ERMHEERG | T E A TR TN,
LT —AREPHKER__len () Jik. WEIFHIZREA 1list, str, tuple fll bytes.,
WEEMK dict % getitem () Fl__len (), {HEHIANETHENIEFES, HAEEHRK
Hsf 5 A B i immutable BgE T AEEEEL

collections.abc.Sequence IR R L EN T —PMHEEEWED, BEBHT_ _getitem ()
M__len_ (), #INT count (), index (), _ contains__ () Ml__reversed__ () . A PAf#H
register () VMY R O AG2RAL,

single dispatch — M5}k —Fhgeneric function 73IRIER, HAZIR E T BASHUR TS 611 .

slice — YJ I 0% HALE TR sequence F—HR BN S . U)F@ i (8 FArtmic R QIER, 7 [1 4
JIAAE B4 TEmIET, il variable_name[1:3:5]. F4EE (M) FRICERZMEE slice X}
%,

special method — $#5% Jji% —Ff e Python BRI M 7%, JHRXIEASRALUA TR & BAEBIAAH I 4545 . X
PRI A FR B AU N R 2. Rk I SO S DL 7k 7 ik 4 Ak

statement — {4y (EARRRT B (— AR CH) BRSBTS —expression BN K
BTSN, Blnis, while 8 for,

struct sequence — £54) 51 BA Gy LR ICHL . 5K T4 T SRR 1 B2 1 260U T named tuple, HITERBETHE
W RGWA N E R . Ak, ENBCAET R A ICHR TR, Pl _make () B _asdict ().
ZER AN B FAFE sys . float_info PAK os.stat () AYIREI{HE.

text encoding — SCASRY JTF Unicode 74 Hf 20 5 0“7 3 HR 1A 2 35 -
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text file — SCA SO —FhEERSIEE st XFE M file object . 38— SCASCESE bR 21 ) — N1 [6) 77 A B
It B sl Brext encoding . SCASCAFI I FAIFEASCAMERA ("o 5 'w') FTHMISCHE. sys.stdin,
sys.stdout PAM io.StringIO LA,

HiESFbinary file T IEREWSIRE F 7 27 % ISR

triple-quoted string — 5 '3y fFh R = NESWGS (7) B BRL1S () MTEEH. BIITEDIRE
SEHRAM SIS EN TR B EA AN, (HRAZ ML, ENAFREFFRNaERE
B R BT SRNG5S, FF Bl ARSI AT T JO T (0 AT, RS SR A7 £ IR 51 5

type — QM AL E —> Python X4 J& FA2M3E; BN REEAG —F2EA, THEXSZEAL, nTpA
ViR'BER __class__ &M, o2l type (obj) SKIREL.

type alias - Q3R # —ARBAG ] S, QDT 2O B R BRI F & AR IRTT .
KA AR R A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:
pass

] DA RS g ] e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) —-> List[Color]:
pass

Z W, typing Fl PEP 484 HoAxf I Ih BE 4R «
type hint — RHIPER annotation R7AF . @M. BRERYIE S BHR BIME 5 E TUH 2,

RAERE TR, Python ASKAEHE, (FHAXE SRR M THAEIEM , FF A IDE B A
b2 S E .

SRR RIEER R B ZEBUR /R DA typing. get_type_hints () KU, (HJ A RN
AHTEA.

Z )L typing fll PEP 484, H oA Xt LI RERYHEAR a4 o

universal newllnes - AT — AR S, AR ?%%Blﬂ%ﬂjﬂ gEdbnadi: Unix (4745
WAE . Windows fUZ55E "\r\n"' PLKIAM Macintosh [t % & %Jm PEP 278 #1 PEP 3116

F bytes . Splitlines () THEEZ U
variable annotation — 28 B bRl WAS BB M annotation.,
TERRYEAZ SR SRR, A T IERE A (A

class C:
field: 'annotation'
A AR R A 2 A4 BIANPA A2 S U432 int RAUR(E:
count: int = 0
A AR BRI PRI ARRE WL 47 2 9 A5 2] —
15 function annotation, PEP 484 1 PEP 526, H EPXTJHQIJJ EA RN A
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virtual environment — JEUIRSE — R MM ESCRR B AG2 T ERSE,  fuvF Python PRI FH R 77 2825 Al
TH4 Python 43 BALRIAS 2 TN ] R G0 LIz ATt HoA Python B AT IHATH .

HZL venv,

virtual machine — JEIBL — & 5¢ 4l i 1 2 LR T ML, Python K 4BLAIL AT AT 52 45 A5 4 135 48 BT 26 A%
H)bytecode.

Zen of Python — Python 2 #ifi 5|} Python B il iy 53527, A B TRUR S MM XFE S . AR HRANE
A RS R A  import this”,
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i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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apPENDIX C

7 B FiF AT

C.1 R¥Fmse

Python £ ABC ifi & fy4ki& % , T 20 11H41 90 4EAAHI i 240 Guido van Rossum 7E 7 250 Al HHEEHLRSE
BFgc2:2 (CWI, I hitps://www.cwinl/) G, Guido {492 Python (L BAEH, AT S T £ HAA
TR

1995 4, Guido 7£ 575 Je WA E 2280595 24 5] (CNRI, Ul https://www.cnri.reston.va.us/ ) 4kt %) Python
TAE, FERERA LA TR LA A

2000 4£ 5 A, Guido FiI Python #%.0rJT % 1 BA 5% #% 5 BeOpen.com, #1# | BeOpen PythonLabs A . [[]4E 10
A, PythonLabs [#]fA%%]7] Digital Creations (¥i°y Zope Corporation; I}, http://www.zope.com/), 2001 4f-, Python
R4 2 (PSF, 1§24 hitps:/www.python.org/pst/) AL, i&ie— LT HHI4 15 Python AH A RITH L
A EYEE FI 4121, Zope Corporation & PSF B Al i «

- Python AR TR (A KITIRAE LS https://opensource.org/ ) . FiH ., 4K Z 4L Python Jit
AJE GPL AR TFREL T MAE L

RARA i7E F FEE GPL 3% 7
09.0% 1.2 n/a 1991-1995 | CWI yes
1.3 %152 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2 R ERAR | 2.1.1 2001 &4 | PSF yes

TEfR: GPL 3% A EWEFRATAE GPL T & 7f Python. 5 GPL R[If/2, B Python ViR &R fuifF 5 kA&
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BURHIA, TAN TS X I S MG TR . GPL 328 117 nlUEfEAS AT RAKF Python 57E GPL T &7y H:
A A HARNATT.

PP ZAE Guido £33 N TARRYSNTEIEE , U L8 KA il fE -

C.2 ijia) Python s LAE b5 &M Python BRFRFIR M

C.2.1 Python 3.7.3 #Y PSF o] HipiX

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.8.0b2 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 3.8.0b2 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.0b2 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 3.8.0b2 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
3.8.0b2.

4. PSF is making Python 3.8.0b2 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.0b2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.0b2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.0b2, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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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 3.8.0b2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Python 2.0 i) BeOpen.com #F o] fipi
Beopen Python FFIFEVF AR 1 )

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(FItgkss)
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Python 1.6.1 9 CNRI o] {inil

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
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

(Fotakss)
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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 Python 0.9.0 = 1.2 i) CWI o] Y

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.3 HEMRFHI T eI FOIA Tl

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incorporated in
the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/
MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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,

(FItakss)
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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)

C3.2 EEx

The socket module uses the functions, getaddrinfo (), and getnameinfo (), which are coded in separate
source files from the WIDE Project, http://www.wide.ad.jp/.

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

(Rt

128 Appendix C. Fys2FI¥F Tk



http://www.wide.ad.jp/

The Python Language Reference, %% 3.8.0b2

(£ 50

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.3.3 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie management

The http.cookies module contains the following notice:

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.

CFItakss)
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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 Execution tracing

The t race module contains the following notice:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode and UUdecode functions

The uu module contains the following notice:

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
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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 Remote Procedure Calls

The xmlrpc.client module contains the following notice:

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
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
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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

The select module contains the following notice for the kqueue interface:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

The file Python/pyhash. c contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algorithm. It
contains the following note:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>
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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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

The file Python/dtoa . ¢, which supplies C functions dtoa and strtod for conversion of C doubles to and from strings,
is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.org/fp/. The
original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

/*********************************~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY . IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.
*

* % o

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by the
operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES
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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

P I S T S N S N S S S S . S N S T S S N S S T S A S R S e N I N S N S T SN S N S

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. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

o I T S S S S I S N S S S S T A N N S N S S S S SN ST SN S N S S S S

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.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN 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
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* 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
* QUT 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.]
*/

C.3.13 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured
—--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——with-system—-1ibffi:

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:

(Rt
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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

The z11ib extension is built using an included copy of the zlib sources if the zlib version found on the system is too old

to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

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:
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* 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

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
—-with-system-libmpdec:

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N test suite

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/c14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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.

¢ 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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Copyright © 2001-2019 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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__name__,53
__name___ (class attribute), 22
__name___(function attribute), 20
__ name___ (method attribute), 20
__name___ (module attribute), 22
__ne__ () (object 7 i%), 26
__neg__ () (object 7 i%), 37
__new___ () (object 7 i%), 25
__next__ () (generator 7 i%), 66
__or__ () (object 7 i%), 36
_ package_ ,53
__path_ ,53
__pos___ () (object 75 i%), 37
__pow___() (object 75 %), 36
__prepare__ (metaclass method), 33
__radd__ () (object 75 i%), 36
__rand__ () (object 75 i%), 36
__rdivmod__ () (object 7 i%), 36
__repr__ () (object 7 i%), 26
__reversed__ () (object 7 i%), 35
__rfloordiv__ () (object 75 i%), 36
__rlshift_ () (object 7y i%), 36
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__rmatmul__ () (object 75 i%), 36
__rmod__ () (object 7 i), 36
__rmul__ () (object 7 i%), 36
__ror__ () (object 7 %), 36
__round__ () (object 7 i%), 37
__rpow__ () (object 7 i%), 36

_ _rrshift__ () (object 7% i%), 36
__rshift__ () (object 7 i%), 36
__rsub__ () (object 7 i%), 36

_ rtruediv__ () (object 7 i%), 36
__rxor__ () (object 75 i%), 36
__self__ (method attribute), 20
__set__ () (object 7 i%), 29
__set_name__ () (object 7 i%), 29
__setattr__ () (object 7 i%), 28
__setitem__ () (object 7 i%), 35
__slots_ ,118

_ _spec_ ,53

__str__ () (object 7 %), 26
__sub__ () (object 7 i%), 36
__subclasscheck__ () (class 7 i%), 34
__traceback___ (exception attribute), 84
__truediv__ () (object 7 i%), 36
__trunc__ () (object 7 i%), 37
__xor___ () (object 7 %), 36

{} (curly brackets)
dictionary expression, 64
in formatted string literal, 1l
set expression, 63
| (vertical bar)
BHF,T3
| =
augmented assignment, 81
~ (tilde)
mHAF, T
Bl 4h
AssertionError, 83
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 86
NameError, 62
StopAsyncIteration, 67
StopIteration, 66, 84
TypeError, 71
ValueError, 73
ZeroDivisionError, 72
HHEEE
PYTHONHASHSEED, 28
A
assert, 82
async def, 98
async for, 98
async with, 99
break, 85, 92, 94

class, 97

continue, 86,92, 94

def, 96

del, 25, 83

for, 85, 86, 92

global, 83, 88

if, 92

import, 21, 86

nonlocal, 89

pass, 83

raise, 84

return, 83, 94

try, 24,93

while, 85, 86, 92

with, 38, 95

yield, 84
=Y

% (percent), 72

& (ampersand), 73

* (asterisk), 72

*x 7]

/ (slash), 72

//, 72

< (less), 73

<<, 72

<=,73

1=,73

==,73

> (greater), 73

>=,73

>>. 72

@ (at), 72

~ (caret), 73

| (vertical bar), 73

~ (tilde), 71

and, 76

in, 76

is,76

is not, 76

not, 76

not in, 76

or, 76

A

abs
[EE &%, 37
abstract base class -- #£ 3%, 109
aclose () (agen 7 i%), 68
addition, 72
and
bitwise, 73
E 4, 76
annotated
assignment, 82
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annotation -- 4§, 109 asynchronous generator iterator —- &
annotations + 4 KBRS R E, 110
function, 97 asynchronous iterable -- #3F 7 #% X £,
anonymous 110
function, 77 asynchronous iterator -- R#H#&RE, 110
argument asynchronous—generator
call semantics, 69 T4, 67
function, 20 athrow () (agen 7 i%), 68
function definition, 96 atom, 61
argument -- %, 109 attribute, 18
arithmetic assignment, 80
conversion, 61 assignment, class, 22
operation, binary, 72 assignment, class instance, 22
operation, unary, 71 class, 22
array class instance, 22
e, 19 deletion, 83
as generic special, 18
except clause, 93 reference, 68
import statement, 86 special, 18
X4, 86,93,95 attribute —-- &, 110
with statement, 95 AttributeError
ASCII, 4,9 B4, 68
asend () (agen 7 i%), 67 augmented
assert assignment, 81
iE 4], 82 await
AssertionError in comprehensions, 63
B4, 83 x4F, 71,98
assertions awaitable -- H&fEx4£, 110
debugging, 82
assignment B
annotated, 82 b
attribute, 80 bytes literal, 10
augmented, 81 b"
class attribute, 22 bytes literal, 10
class instance attribute, 22 backslash character, 6
slicing, 81 BDFL, 110
statement, 19, 80 binary
subscription, 3l arithmetic operation, 72
target list, 80 bitwise operation, 73
async binary file —— 34 XU#, 110
Kot F, 08 binary literal, 13
async def binding
4,98 global name, 88
async for name, 43, 80, 86, 96, 97
in comprehensions, 63 bitwise
iE A, 98 and, 73
async with operation,binary, 73
&4, 99 operation,unary, 71
asynchronous context manager —-- =+ # or, 73
TXEEE 110 xor, 73
asynchronous generator blank line,7?
asynchronous iterator, 21 block, 43
function, 21 code, 43
asynchronous generator —- F#F 4K &, 110  pyF, 4, 61
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Boolean
operation, 76
XA, 18

break
iE 4], 85,92, 94

built-in
method, 21

built-in function
call,71
&£, 21,71
built-in method
call, 7l
st4, 21,71
builtins
HH, 101

byte, 19

bytearray, 19

bytecode, 22

bytecode -- F ¥, 110

bytes, 19
[ & & %, 26

bytes literal,9

bytes—like object —— FHEX£, 110

C

c, 10
language, 18, 21,73
call, 69
built-in function, 71
built-in method, 71
class instance, 71
class object, 22,71
function, 20, 71
instance, 34, 71
method, 71
procedure, 79
user—defined function, 71
callable
14, 20, 69
C-contiguous, 111
chaining
comparisons, 73
exception, 84

t4,22,71,97

EAH,97
class —— %,111
class instance

attribute, 22

attribute assignment, 22

call, 7l

T4, 22,71
class object

call, 22,71
class variable —- %7 &, 111
clause, 91
clear () (frame 7 %), 23
close () (coroutine 7% %), 40
close () (generator 7 i%), 66
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, 43
code object, 22
coercion -- BEH| KA I 111
comma

trailing, 77

tuple display, 62
command line, 101
comment, 6
comparison, 73
comparisons, 26

chaining, 73

character, 19, 69 compile
chr E@%ﬁ, 88
ST complex
class number, 19
attribute, 22 [FE %%, 37
attribute assignment, 22 F &, 19
body, 33 complex literal, 13
constructor, 25 complex number —-- &¥, 111
definition, 83,97 compound
instance, 22 statement, 91
name, 97 comprehensions
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list, 63
Conditional
expression, 76
conditional
expression, 76
constant, 9
constructor
class, 25
container, 18,22
context manager, 38

context manager —-- T X% 111
context variable -- FTXZE,111
contiguous -- #4111
continue

B 47, 86,92, 94
conversion

arithmetic, 61
string, 26,79
coroutine, 39, 65
function, 21
coroutine —- A&, 111
coroutine function -- W& F % 111
CPython, 111

D

dangling

else, 92
data, 17

type, 18

type, immutable, 62
datum, 64
dbm.gnu

HH, 20
dbm.ndbm

MR, 20
debugging

assertions, 82
decimal literal, 13
decorator -- M, 111
DEDENT token, 7,92
def

E A, 96
default

parameter value, 96
definition

class, 83,97

function, 83, 96
del

iE 4], 25, 83
deletion

attribute, 83

target, 83

target list, 83
delimiters, 15

descriptor —-- #HR &, 111
destructor, 25, 80
dictionary

display, 64

£, 20, 22,27, 64,68, 81
dictionary -- 4, 112
dictionary view —-- FHAE, 112
display

dictionary, 64

list, 63

set, 63

tuple, 62
division, 72
divmod

[EE & %, 36,37
docstring, 97
docstring —— XHFEL B, 112
documentation string, 23
duck-typing —-- KA 112

E

e
in numeric literal, 14
EAFP, 112
elif
KT, 92
Ellipsis
HH, 18
else
conditional expression, 76
dangling, 92
X4 F, 86,9294
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 44
error handling, 45
errors, 45
escape sequence, 10
eval

[E]& % %%, 88, 102
evaluation

order, 77
exc_info (in module sys), 23
except

KT, 93
exception, 45, 84

chaining, 84

handler, 23

raising, 84
exception handler, 45
exclusive

or, 73
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exec
B & & %, 88
execution
frame, 43,97
restricted, 44
stack, 23
execution model, 43
expression, 61
Conditional, 76
conditional, 76
generator, 64
lambda, 77, 97
list, 77,79
statement, 79
yield, 65
expression —— Rk R, 112
extension
module, 18
extension module —-- ¥ EH, 112

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object —- X%, 112
file-like object -- XHENT£, 112
finalizer, 25
finally

X4, 84, 86,93, 94
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- #HH &, 112
float

B E &%, 37
floating point

number, 18

X%, 18
floating point literal, 13
floor division -- 1 FEER %, 112
for

in comprehensions, 63

&4, 85, 86, 92

form
lambda, 77
format () (built-in function)

__str__ () (object method), 26
formatted string literal, Il
Fortran contiguous, 111
frame

execution, 43,97

%, 23
free

variable, 43
from

import statement, 43, 86

XHF, 65,86

yield from expression, 65
frozenset

X%, 19
f-string, 11
f-string —— f-FH4 %, 112
function

annotations, 97

anonymous, 77

argument, 20

call, 20,71

call,user—-defined, 71

definition, 83, 96

generator, 65, 84

name, 96

user—-defined, 20

£, 20,21,71,96
function -- ®E#, 112
function annotation -— HHAriE, 112
future

statement, 87

G

garbage collection, 17
garbage collection —-- X 3%k, 113
generator, 113

expression, 64

function, 21, 65, 84

iterator, 21, 84

4., 23, 64, 66
generator —— 4R &, 113
generator expression, 113
generator expression —— 4 gk HEFHERA, 113
generator iterator —— 4 gk &% E, 113
GeneratorExit

Bl4h, 66, 68
generic

special attribute, 18
generic function -- Z A& ®#, 113
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GIL, 113

global
name binding, 88
namespace, 20

iE 4], 83, 88
global interpreter lock —-- 4 F#E
113
grammar, 4
grouping, 7
Fl
handle an exception,45
handler
exception, 23
hash
[EE & %, 27

hash character,6
hashable, 64
hashable -- W%, 113
hash-based pyc —- #FW%%HH pyc, 113
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 49

meta, 49

path, 49

|
id
& &%, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 114
if
conditional expression,76
in comprehensions, 63
&4, 92
imaginary literal, I3
immutable
data type, 62
object, 62, 64
£, 19
immutable —-- A 7%, 114
immutable object, 17
immutable sequence
£,19
immutable types
subclassing, 25

import
hooks, 49
&4, 21, 86

import hooks, 49
import machinery, 47
import path -- B A%, 114
importer —- B A&, 114
ImportError

Bl4h, 86
importing —— & A, 114
in

KT, 92

BHAF, 76
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7% i%), 24
inheritance, 97
input, 102
instance

call, 34,71

class, 22

t%,22,71
int

[EE &%, 37
integer, 19

representation, I8

&, 18
integer literal, 13
interactive -- X &, 114
interactive mode, 101
internal type, 22
interpolated string literal, 1l

interpreted —- EA, 114
interpreter, 101
interpreter shutdown -- @E®HXH, 114

inversion, 71
invocation, 20
io
MR, 22
is
EHAE,T6
is not
EH A, 76
item
sequence, 68
string, 69
item selection, 19
iterable
unpacking, 77
iterable —- % AX £, 114
iterator -- # R %, 114

J

J
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in numeric literal, 14
Java
language, 18

K

key, 64

key function —— #E#, 114
key/datum pair, 64

keyword, 9

keyword argument -- x#F 5, 115

L

lambda, 115
expression, 77,97
form, 77
language
c,18,21,73
Java, 18
last_traceback (in module sys), 23
LBYL, 115
leading whitespace,7
len
[FIE %%, 19, 20, 35
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 80
comprehensions, 63
deletion target, 83
display, 63
empty, 63
expression, 77,79
target, 80, 92
4,19, 63,68, 69, 81
list —- %%, 115
list comprehension -- F|XK#HEHER, 115
literal, 9, 62
loader, 49
loader —— jJu# #, 115
logical line,5
loop
over mutable sequence, 93
statement, 85, 86, 92
loop control
target, 86

M

magic

method, 115
magic method -- JFEARF &%, 115
makefile () (socket method), 22

mangling
name, 62
mapping
T £, 20,22, 68, 81
mapping —— B, 115
matrix multiplication, 72
membership
test, 76
meta
hooks, 49
meta hooks, 49
meta path finder —- TTEZEKE, 115
metaclass, 32
metaclass -- 2%, 115
metaclass hint, 32
method
built-in, 21
call, 7l
magic, 115
special, 118
user—-defined, 20
4., 20,21,71
method -- ¥ ¥, 115

method resolution order -- 7 3 # R 7,

115
minus, 71
module
extension, 18
importing, 86
namespace, 22
T4, 21,68
module —-- ¥, 115
module spec,49
module spec —-- HEHEHA, 115
modulo, 72
MRO, 115
multiplication, 72
mutable
4,19, 80, 81
mutable —-- T4, 116
mutable object, 17
mutable sequence
loop over,93

x4, 19
N

name, 8, 43, 62
binding, 43, 80, 86, 96, 97
binding, global, 88
class, 97
function, 96
mangling, 62
rebinding, 80
unbinding, 83
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named tuple -- B4 54,116
NameError

B4k, 62
NameError (built-in exception), 44
names

private, 62
namespace, 43

global, 20

module, 22

package, 48
namespace -- W4 % [H, 116
namespace package -- & % [H4, 116
negation, 71
nested scope —- #®E/EHH, 116
NEWLINE token,5, 92
new-style class -- #a.%, 116
None

*tT4,18,79
nonlocal

A, 89
not

mH A, 76
not in

EHAF,T6
notation, 4
NotImplemented

&, 18
null

operation, 83
number, 13

complex, 19

floating point, 18
numeric

4, 18,22

numeric literal, 13

O

object, 17
code, 22
immutable, 62, 64
object —— X #%,116
object.__slots_ (HEE%), 30
octal literal, 13
open
& &%, 22
operation
binary arithmetic, 72
binary bitwise, 73
Boolean, 76
null, 83
power, 71
shifting, 72
unary arithmetic, 71
unary bitwise, 71

operator
— (minus), 71,72
+ (plus), 71,72
overloading, 24
precedence, 78
ternary, 76
operators, 14
or
bitwise, 73
exclusive, 73
inclusive, 73
EHAF,T6
ord
[EE &%, 19
order
evaluation, 77
output, 79
standard, 79
overloading
operator, 24

P

package, 48
namespace, 48
portion, 48
regular, 48

package -- 4,116

parameter
call semantics, 69
function definition, 95
value, default, 96

parameter —— %, 116

parenthesized form, 62

parser, 5

pass
&4, 83

path
hooks, 49

path based finder, 55

path based finder —— ETHBAEWERE, 117

path entry —— BHEAH,117

path entry finder -- A p&# &, 117

path entry hook -- BEHEANB#HT, 117
path hooks, 49
path-like object -- EHFEX£Z, 117
PEP, 117
physical line,5,6, 10
plus, 71
popen () (in module os), 22
portion
package, 48
portion -- 4, 117
positional argument -- fiE %%, 117
pow
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ME & %, 36,37
power
operation, 71
precedence
operator, 78
primary, 68
print
[E)E & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 79
program, 101
provisional API -- # % API, 117
provisional package -- # EM, 117
Python 3000, 117
Python #&FHEN
PEP 1,117
PEP 236,88
PEP 238,112
PEP 255, 66
PEP 278,119
PEP 302,47,58,112,115
PEP 308,77
PEP 318,98
PEP 328,58
PEP 338,59
PEP 342,66
PEP 343,38,95,111
PEP 362,110,117
PEP 366,53, 58,59
PEP 380,66
PEP 395,58
PEP 411,117
PEP 414,10
PEP 420,47,48,54,58,112, 116, 117
PEP 443,113
PEP 448,64,70,77
PEP 451,59,112
PEP 484,34,82,97,109, 113,119
PEP 492,40, 66, 100, 110, 111
PEP 498,13,112
PEP 519,117
PEP 525,66, 110
PEP 526,82,97,109, 119
PEP 530,63
PEP 560, 32,34
PEP 562,29
PEP 563,97
PEP 572, 64
PEP 3104, 89
PEP 3107,97

PEP 3115,33,98
PEP 3116,119
PEP 3119,34
PEP 3120,5
PEP 3129,98
PEP 3131,8
PEP 3132,8l
PEP 3135,33
PEP 3147,54
PEP 3155, 118
PYTHONHASHSEED, 28
Pythonic, 117
PYTHONPATH, 55

Q

qualified name -- [RE &R, 118

R

rl

raw string literal, 10
r "
raw string literal, 10
raise
E A4, 84
raise an exception,45
raising
exception, 84
range
[EE & %, 93
raw string, 10
rebinding
name, 80
reference
attribute, 68
reference count —- 3| F %, 118
reference counting, 17
regular
package, 48
regular package —- IFF#4, 118
relative
import, 87
repr
[EE &%, 79
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 44
return
&4, 83, 94
round

[FE %%, 38
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S

scope, 43, 44
send () (coroutine 7 i%), 40
send () (generator 7 i%), 66
sequence
item, 68
T4, 19,22, 68,69, 76, 81, 92
sequence —- 7%, 118
set
display, 63
4,19, 63
set type
Xt £, 19
shifting
operation, 72
simple
statement, 79
single dispatch —-- #4JK, 118
singleton
tuple, 19
slice, 69
)& & %, 24
x4, 35
slice —— 4,118
slicing, 19, 69
assignment, 81
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 118
special method —- 4% %, 118
stack
execution, 23

trace, 23
standard
output, 79

Standard C, 10
standard input, 101
start (slice object attribute), 24, 69
statement
assignment, 19, 80
assignment, annotated, 82
assignment, augmented, 8l
compound, 91
expression, 79
future, 87
loop, 85, 86,92
simple, 79
statement —— iE4, 118
statement grouping,7
stderr (in module sys), 22
stdin (in module sys), 22

stdio, 22

stdout (in module sys), 22

step (slice object attribute), 24, 69

stop (slice object attribute), 24, 69

StopAsynclteration
B4k, 67

StopIteration
B4, 66, 84

string
_ format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 79
formatted literal, 11
immutable sequences, 19
interpolated literal, 1l
item, 69
4%, 68,69

string literal,9

struct sequence —-- #Z#)F7|, 118

subclassing
immutable types, 25
subscription, 19, 20, 68
assignment, 81
subtraction, 72
suite, 91
syntax, 4

Sys
e, 94, 101

sys.exc_info, 23

sys.last_traceback, 23

sys.meta_path, 50

sys.modules, 49

sys.path, 55

sys.path_hooks, 55

sys.path_importer_cache, 55

sys.stderr, 22

sys.stdin, 22

sys.stdout, 22

SystemExit (built-in exception), 45

T

tab,7
target, 80

deletion, 83

list, 80,92

list assignment, 80

list,deletion, 83

loop control, 86
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_lineno (traceback attribute), 24
thb_next (traceback attribute), 24
termination model, 45
ternary

e ]
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operator, 76
test

identity, 76

membership, 76
text encoding —- XA 4w, 118
text file —-- XXAXfF, 119
throw () (coroutine 7 i%), 40
throw () (generator 7 i%), 66

dictionary, 64

in function calls, 70

iterable, 77
unreachable object, 17
unrecognized escape sequence, |1
user—-defined

function, 20

functioncall, 71

token, 5 method, 20
trace user-defined function
stack, 23 *t4.,20,71,96
traceback user—-defined method
4,23, 84,94 4,20
trailing
comma, 77 Vv
triple—-quoted string, 10 value
triple-quoted string -- Z5|5F &, 119 default parameter, 96
True, 18 value of an object, 17
try ValueError
iE 4], 24,93 B4, 73
tuple values
display, 62 writing, 79
empty, 19, 62 variable
singleton, 19 free, 43
X%, 19, 68,69, 77 variable annotation —-- ZEAFiE, 119
type, 18 EE &%
data, 18 abs, 37
hierarchy, 18 bytes, 26
immutable data, 62 chr, 19
[[E &%, 17, 32 compile, 88
type —— XA, 119 complex, 37
type alias —-- %A F| 4,119 divmod, 36, 37
type hint —- EAHRR, 119 eval, 88, 102
type of an object, 17 exec, 88
TypeError float, 37
B4, 71 hash, 27
types, internal,?22 id, 17
int, 37
U len, 19, 20, 35
u' open, 22
string literal,9 ord, 19
u" pow, 36, 37
string literal,9 print, 26
unary range, 93
arithmetic operation, 71 repr, 79
bitwise operation, 71 round, 38
unbinding slice, 24
name, 83 type, 17,32
UnboundLocalError, 44 X T
Unicode, 19 as, 86, 93,95
Unicode Consortium, 10 async, 98
universal newlines —- i f#4T, 119 await, 71,98
UNIX, 101 elif, 92
unpacking else, 86,9294
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except, 93
finally, 84, 86, 93, 94
from, 65, 86
in, 92
yield, 65
virtual environment -- &I, 120
virtual machine —-— JE#AHL, 120
xR
asynchronous—generator, 67
Boolean, 18
built-in function, 21,71
built-in method, 21,71
callable, 20, 69
class, 22,71,97
class instance, 22,71
complex, 19
dictionary, 20, 22, 27, 64, 68, 81
Ellipsis, I8
floating point, 18
frame, 23
frozenset, 19
function, 20, 21,71, 96
generator, 23, 64, 66
immutable, 19
immutable sequence, 19
instance, 22,71
integer, 18
list, 19, 63, 68, 69, 81
mapping, 20, 22, 68, 81
method, 20, 21, 71
module, 21, 68
mutable, 19, 80, 81
mutable sequence, 19
None, 18, 79
NotImplemented, 18
numeric, 18, 22
sequence, 19, 22, 68, 69, 76, 81, 92
set, 19, 63
set type, 19
slice, 35
string, 68, 69
traceback, 23, 84, 94
tuple, 19, 68, 69, 77
user—-defined function, 20,71, 96
user—-defined method, 20

W

while
& 4], 85, 86,92

H
__main__ , 44,101
array, 19
builtins, 101
dbm.gnu, 20

dbm.ndbm, 20

io,22

sys, 94, 101
Windows, 101
with

iE 4], 38, 95
writing

values, 79

X

XOr
bitwise, 73

Y

yield
examples, 66
expression, 65
KT, 65
&4, 84

Z

Zen of Python -- Python Z##, 120
ZeroDivisionError

Bk, 72
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