The Python Language Reference
(K] 3.9.0at1

Guido van Rossum
and the Python development team

12 A 18,2019

Python Software Foundation
Email: docs@python.org






Contents

g 3
0 TR < | 3
12 BRI o 4
Wik br 5
0 S 5
2.2 HABTERT . 8
23 FRIAGHIEEET . o 8
24 FUE . . 9
2.5 BB e 14
2.6 ABREE . 15
Bn it 17
3.0 XL (ST . e 17
32 FRUERBIBREEM . . e 18
33 BEERTTIELTR . 24
34 PRE 40
TR 43
4.1  FRIFIISGER o 43
42 R EYRIE e 43
A3 B 45
FARG 47
5.1 dmportlib . . . . . e 47
520 A 48
53 R 49
540 TZL 50
55 FEFBERIIEIRIE . . 55
56 BARESAZRLGE . . o o 57
57 MRS 57
58 A% _main_ FUEFEEEEIN . . .. 57
5.9 FFECEEEIN ... 58
500 BETTHER . . . o 58
Fik X 61
6.1 AR . . 61




10

6.2 T 61
6.3 A e e 68
6.4 await ZEIRT . L L 71
6.5  FIBEAE 71
6.6 —ICEARFUZE . . o 71
6.7  TICEARIBELE 72
6.8 TN . . o 72
6.9  TUCIHEE L 73
6.10 FLESIZE . . 73
6.11 THIRIBE .« o o o o 76
6.12 FEIRT 76
6.13 lambda FEIETC . . . . 76
6.14 FEERIFNFE e 77
6.15 SRIEMTIE -« o o o o e e e e e 77
6.16 BELFLICTL . . . 77
WiiE Ay 79
7.0 FEIIEA] . e 79
72 WRMETER] . . o 80
T3 assert WAl . . e 82
T4 Pass B .« o o e 83
75 del 1B . o o 83
7.6 return Bl ... e 83
77 vieldiBA] ... e 84
7.8  raise THM) . o 84
7.9 break BBM) . . o 85
700 continue A . o v v e 86
TA1 import 3BA] . o o e 86
712 global BBA] . o o e 88
713 nonlocal 1EA) . . . e e 89
SAEN 91
30 R T = 92
82 while iBA] . . . o o 92
83  for i) . . . e 92
84 LIV IEAL o v o e 93
8.5  WATHIEA] © o v o e 95
8.6  BREBUESL . o o 95
8.7  HUEN 97
8.8 ML . . 98
I rn A% A1 101
9.1  FEEPIPython FLIT . . . o o e 101
92 SCHFEIA « o o e 101
93  AHIHIA . . e 102
0.4  FaRIUHIA 102
SEAEI I U 103
AR TER WK 109
RS i e (I S 121
B.1  Python SCHIIERREM . . o . o o e 121
JiE M BLEZ A 123




Cl RIS o o 123

C.2  FEHEk A A0 F Python USSR FIZAE o o o o 124
C3 WM IE SIS . . . 127
D ik 141
#l 143







The Python Language Reference, (E] 3.9.0a1

RS2 F A T Python BITETAM “BoliB 7. ASH RN, FiLEMENERRIEE. JR0nEr g
XEGERAN PR BRI SCRAAE Tibrary-index 1. A K% FIARIERX 4, 15517 tutorial-index .
Xt C 8 C++ Ry B3, A PIAVESNY Tt extending-index ik T 4455 — 4~ Python 3" A5k, c-api-index
FEANE T C/C++ Rl IR

Contents 1



The Python Language Reference, £(E] 3.9.0a1

2 Contents



CHAPTER 1

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

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

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

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

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,



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

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

1.2 £5iF

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

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

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

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 .

FEVEE SO (N Bk~ B, SBBOMIE T2 =4 kiS22 R AP AT P IHE RN e R E (M) X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

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

CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

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



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

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

2.1.4 4EOFSER

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

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

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

WA 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
?ﬁ&ﬁﬁﬂﬂ@fi%ﬁlﬁ%ﬂﬂ“ RS TN ATPHEE A B A BB AR T, ORI RS AT 2 R . B
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
ﬁ?ﬂj’f% PASMATERTAS BE I BORHL 23 B 2 ST EAT) o AN SRV A SR SO AT £ ASMI SR LA AE T W BT
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 )




The Python Language Reference, £(E] 3.9.0a1

2.1.9 BHFZENEH

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

2.2 HipRAF

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

2.3 FRIRFHIXEF

PRIAAF (S IS & A%) iy AR A E AT it »

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

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

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

PRIRAF I BB BRI . XK/ INE R

identifier
id_start
id_continue
xid_start
xid_continue

xid _start xid_continue*

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

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

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

Unicode 4.1 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]

flE: _ MR TR BRSO 1SR gettext BISCRY T A K ILLE ITENR .

_*__ 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" | "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 BUBTIA: BOMA TR BT R " ch B, 5 'or' HYRESCHIA .

3.3 BUBTIA: X IHAGE— R FI{E (0 value ) B SCRRH TS A LAFIfb Python 2.x il 3.x AR A Y [F] 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

BYFS | EX [Ef#
\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 ol
\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)

[Elfi
(1) ShrifE C —2, HexzmE =/ IR .
(2) ARt C A, BRI WA+ 73 28 i 2ehs -

(3) TEFATHRFME S, 7S HEHIERL GIE B SRS DAFH B BB AR RT3 . FEFAF R A, X
Bt 3L DAR el 2685 Unicode 5275
(4) 3.3 MRS A TXR14" M.
(5) BHRLAH AR,
(6) ITJ7 AT R FR AT Unicode SE4F . BRWAN \NAST7S BEHI 50 .
SSHRAE C R, BRI U AFh, WALRYE, RAH A B R RE. (X
Pl RAEWHARRA H: RS T — 5% UF 8, BRG e has R R ) A B E M — X8
R TRHT AR IE T SOP PN R E T R F A R, 2R TRE R B U741
3.6 M B A YRR B EE LTS R5] & DeprecationWarning. FEFNAKIY) Python hfii4s
BATHE| & SyntaxWarning H#xZoF Mg & SyntaxError.,
RIEEAE GG A T, 515 W] DU B RORHTL G SUAF, ESCGRHT SR BRAE R &5 s fln cm\ " 2 —A>
AR FAFRFEEAEL, BEWNFR — DRI — G55 T "\ " A — a0 A e (B
2 IR AF R AR BE AT RO BURML A o) o i, —AN R4 5 @ 18 R AR A A RoAH AT 28 R (B LSt
FLHE X HIEME1 5740 . R EEE—NRAFT I — A4 T F I SRR F4F, T R —4
LT

24.2 FHBFHEHEHE

ZA MBI EAF R B R E (A B0, BT RS 5w AN ], Ay S48 ] 1 AR P h—
k. P, "hello" 'world' %[FF "helloworld". BUAFMERTPABU/DIABHLAGEN, DAL MR K
W FERFER Iy B N IAT, R A AR IR v 4 A aRE ol an:

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

)

TR RAE AR 20 E L, (HR eI S B TEIBATINPHE A7 Fah s A+ 1584 . b2
TR EPHE RS 0 AR AR 515 WU (R =IRE S EIG T AR M =5 1557755, s
e TRME ] 5350 A P IR EL P -

243 A tFHEFEE

3.6 BUBTINA.

e XAFFr B F @ AL fstring ;2 A £ 8 'F BRI FAF R EEE. XM AR S B, R
[/‘J\%{%}jji/%lﬁ@%%iiﬁo M HAN AT 2 — N &, UL R A E L b R S e s T iR AE
S

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

24. FHIE 11
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e SUPB S BAEL B 47 5 7 I E P — RS (B A7 I LR s 0 s A7 H) . S5, AT A
AT R TR R

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

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

| yield expression

"S" | "r" ‘ "a"

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

conversion
format_spec
literal_char

FAFERLEAETE S DASNY S L P IRMEAL BE, B TRUEAETE S ' (" 8 "1} SOOI B BN ES
ARG S {0 R — P B, B A Python kA dT3k, Fib A2 JRnlHEA —A-LARLS ' ' 45
N B . 2RI REIEA — N AE S 1 ARSI . B BOA— RS ) AR
wo

R AR P A P A RIR A PR S E S5 T %8 Python ik X—ARAL3, HADEBIS . =5
FRAA AN, lambda IRERBRX = SAIRAHIN EFETES . BieFakn AE ST (Flande=
Hy[SFART), HRRNRUEHR. FPRAASTER AR FIHE I S A S A =AY
JIG 7 R SR A

WERARE THARST, RBXWRAGIR S sl s s BINEERAM str O, et SHl
Hrepr (), M "la' FEH ascii ().

W JGEER A format () PRIEATHE AL AR UL AT 2Pl AR ABEHREIR_ formar ()
Frike WREWAR AN 2 A — DB ERFE . REE LS RS E BN AR R A a4 T .
T2 kg U AT AT A S I E M 7 B . XS B F B ] AL A B O B A XUl AT
AT 6 45 SR SO BB B XS Rk ORI o5 55 PER ormat) 7 B F O
WA TR FHE T APEEE, (B — DB B 0 8| 247 e

— LA A AT H T 7 B

>>> 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"

5 TR A H TR R AR ) T S 00— A S R B e 3 B B P AT A BB -5 SR A% U AL 4 HR o T
EFT RGPS AT e

f"abc def" # error: outer string literal ended prematurely
f"abc def" # workaround: use different quoting
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IR PR AV L, X5 R R

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

TR &5 B DO SCRYMEL, T AR — I AL

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

AT AT R P A T AR SCR 75 R BV B0 i Rk

>>> def fool():
f"Not a docstring”

>>> foo. doc_ is None
True

7S W PEP 498 1 IS AL 47 5 FIHE RIS W, PASCBE AT T M K AR NP A R AL Y str.

format () .

244 H¥FEE
%ﬁ?ﬁﬁﬁZﬁﬁﬁk%ﬂﬁ‘ﬁﬁﬁﬁﬁﬁo&ﬁ?ﬂ%Eﬁ?ﬁ@lﬁﬁﬂ&*ﬁiﬁ%*fﬁﬁé
E%ﬁ??@ﬁ#%@@ﬁﬁ%rﬂﬁﬁ%ﬁﬁi%i%mﬁﬁéﬁﬁ”ﬁ?ﬁﬁ1é&%o

24.5 BERRFEE

RETURC T L PR DA T TI3A R SCaEA T A

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

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

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

nonzerodigit = marL,LL"on

digit = "om..."on

bindigit = "o" | "

octdigit = "om...mm

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

BB IE R BE R R, RE—EURE) ST AT

TER 2 BT /NI E A BN RIS 20 BT R RS 0 A AR T . — AN R RIZ TR
W2 1], Rl E R AN 0x Z )5

VERAER YL HEEOT SR ARV A BISMG % . B52H T 6 5 Python ZERTA 3.0 ZHIFFEIIY C It /St
F IR -
BT TR T A T

24. FHIE 13
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7 2147483647 00177 0b100110111
3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

3.6 MUHE A FRVFTE P I A B R ) et AT 0 4

2 4 6 I?l\\\ﬁr?:'ﬁ{ﬁ
VR SSCSIEN E ph DA R VR SR

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

fraction = "." digitpart

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

TE R G AR RO AR B2 LA 10 0. N, 077010 2 AYAR), HIURKE(ES 7710
HAIF o P A TE SV AT RO T BARSE . 0 TR AR R, SCRpDA R 720 4

B AT A 7R LA T

’3.14 10. .001 1lel00 3.14e-10 0e0 3.14_15_93

3.6 M B A FRVFAE T A R R b AT o AL

247 ERFHEE
My (B AR A 8 AT i

wan

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

— N RERCFTE AR RN SEER S 0.0 MR RBURA—XHF sEORIOR T, ENTMBUETE A . 2261
BN BRI EL, i E— R Bl (3+43) o SR IEER R BTN

’3.143' 10.5 1075 .0013  1e100§  3.14e-103  3.14_15_937

2.5 BRI

LA AT B T AT

+ - * ** / // % @
<< >> & [ ~ ~ .=

< > <= >= == 1=

14 Chapter 2. i#@;& 54
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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 RIFTET ASCIL P A4 0 HAM AT O LB 70 i BAT eI 30, SO XHATA e M Ay B2 3

’ :

# \

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

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

i (String) “FEAFHRZ R Unicode i (i {EZH )T 41 . JEREIAE U+0000 — U+10FFFF ZNIIFTH
T EH AT AE AP i . Python 3% char 88U, MM 27458 i RS 2R —
MR LA, WEEE ord () MR B 45 B s e il — AN YE BBl AE
0 — 10FFFF Z NIEERIH: chr () AT ANEREIAE 0 - 10FFFE 2 PR3 BBk K
FER 1 WX FAFEE XSS, str.encode () T] A FHFE E F) SCARGRIDR; str el bytes,
Il bytes.decode () WA PASEEL I 1] A RS

JEAL —TEALR i 7% I FTUARLE RS Python A4t 6127 MabA 1A% H 9 7E40LFHE 5 4 0 2
A, P2 R TEAL C SRTUEAL) ATl e KSR - B (k=
AR QIR TEAL, AR SR B BN AD . — A Tl AL — XA
{19 B 50U
AT TR R AR, F A HAR 8 (7, DRSO <= x <256
WRTFIR . FHERFE L (b abc ) AN bytes () 3 T REIRT
b AT RIS T U decode () TR R
WPASFES] FTASFEBIAER QIR 5T . TR R AT T PR e 1 O 800 L A
AR A 4 25 R
List (:51) 40ttt % FURTDUR AEEE Python 6%, 9156 h iy SR g B MW 0 54
FAA L. GEREIRKIEN 0 5 1 BTG S )
AL T WA G T ASKAL DI ) bytearray O ARG, RT R
RS ) (TR FTATHD), AESAY 15 LB DR 08 1 RIS ¥ TR T80 byces
x5

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

3.2. FEAREREN 19
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Wt IR R IR IMERRGIEAT RGN RIES . W T a (k] WIEBSS a PIREFRGN k K95

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 .
FHOZ AR EATAEN (.. ) ARHSRBIE (BT 8 2w /).

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 . LEG]

__name___ PR AL 24 K Q]

__qualname___ Z R B qualified name. 5
3.3 OB

__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 RS

__closure__ None B¢AL 1% PR A S 90 I i oo . A X HpE
cell_contents EMMIIEE LT,

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

__kwdefaults__ | AHXEFSHEBGAMENFIL Lk

RER I FAT " Writable™ H Ja I8 A0 AR E A A .

BRI G SR RO B EAL R e, DA T AR A 40 bR KB I el ok P T R i P
SEMERBCR IR R . 2T R KT A P 2 LB, RRTRAPELFAE

HITH R AA cell_contents @Mk, X AT AR KB E FRITHIE

A7 R BOE LM B AT AMEACRS X G e G 2 LR SO0 BRI A . ce1 AU ]
PATE types B

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

20
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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
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.

TR R g — Nl vield iA) (Wlyield i% &) FiY) BRREEO BRI —A> £ & Rk, XFE
W R ACAE R I, SR (] — AP PASRAT B B AR AR AR 5 R XA iterator.
_next__ () HIEHLFERENRB—HIZTHIEMN vield AR T —MENIE. MK
R T return IR EEPITEIR R, #55]% stopIteration St HaX ka2
IR IR [l A (R A 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
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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; co_flags is an integer encoding a number
of flags for the interpreter.

AT 2T co_flags MMRENE X WERREEH A *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 : S R R 38 B I T AR R R R I3 0x2000 £ 7E 5
ELf) Python A F IfsE F] 0x10 F1 0x1000 fiz.
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,

WO WS R FRPATI EATATRE R IAE RIS (LR 30, iR S BB 45 T R B R K

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 JUB A

[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
ZHITEA ARG S EA AR AR, BRIRESRRRF R . (S Wy iEa —15. ) E
AAEHN sys.exc_info () FraRBEIFICHMEE =T, DAL R T __traceback__ JEMH#E
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 AR B4, WA KA T A ILCH) except TAJECH finally TAJH) € ry 1HA)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,
3.7 HREEAE: [l S FAE BT PAGE ) Python AURS S b sefifl, BUA SLBIRY th_next JEMERT DAL
B

VMR VRS HARETR__getitem () FEBEIMYIA . XS SRWAT M HNER slice () K
Bokbz,
FRkey L@t start A NAL stop B B step KA B{EINE NN None, X SEJE M
Al HAEERA,

RN Rk
slice.indices (self, length)
Jktﬁfi‘:&%%~/\:i§§§7"%§& length F- ALY 7 W G I 3] length 1 %kf“ 5% BT A

SRR A5 R AT s o G [mlM{E Sy = A BERUAAH R oo s X SE B A Y start il
stop E Ny step HRAR . BR[5BT W5 I E WL e ) A E’Jﬁﬁiﬁ%

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

*A%TML o SCHAT R R 44 BRI 07 35 2 S5 Bk RS IR TEIR BT 5 | A B RS 8 B AF (B NS ARZ s M AR
PIF). %J2 Python SEBl R1F £ T A3, AR AT E SCET R —’fﬂ’ﬂ%/%ﬁﬁ Bian, ﬁu%—
NREXLTH N getltem () Bk, FFH x HIRRE—DB, W x (1] BAMER T type (x) .
__getitem__(x, 1i). BRAFAUEIIGIOMEO, (EBA E SGE 2T IEH) P*O%Txﬁﬁ?ﬂﬁ*ﬁfﬂ’ﬁﬁ%lk*/\

S GEE N AttrlbuteError B TypeError),
Fr— AT A None FRx MBAER T A, B4, WR— IHF__irer () Bl None, NiZ2
SARATEAR), FIHHSEFIEN iter () K51 % —4> TypeError (MALMIRE  getitem ()

2__hash_ (), _iter_ (), _reversed () WA}k __ contains__ () FEX AR, HABITVENI 25| K TypeError,
AT AEARHE None J& TR AT I XT4R IAT R RAEX — A -
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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 (]

WA new () FE 35 042 30 0] o e W OF BB AR Tl T AN SRR els (T2, U S 4
M init () FERPA _init_ (self[, ...1) WIE=NBEAGRFN, Hrb self b S5 im H
RINSE G YL AR G A R AR 1 S HHIR o

WH new () KiREl—A cls BB, WFSEBI_inic () FYERASHINGT.

_new () K HRFER VAR AR 138 (B4 int, str 2% tuple) & i S A EIEE R . BEHRES
T T g B 3 DA R A
object._init_(self[,...])
TS Gl new () BBl Z G, REIHHZE Z AN . HSE G E SRS RMEIRRBX S5
Al —ANERARA_inic () J7E, WHPHRARRMRBAE _inic () J5E, s
MR B AR DR S 0 B 2R TR O IE AR R Ak s BIAN: super () .__init_ ([args...]).
RS new () F_inic__ () WMEMESERA (H__new__ () B8, FFH__init__ ()
SEMD, FPA__init () IRIEEHAER None, HIMATEIZFTING| K TypeError,
object.__del__ (self)
TESL B RET B i o XA T A S 3R BT ORE ). QRN HERRA del () i,
MR IR WA del () ik, Wbt Ui 1) & DR PR SC B B 2R 807 i IE A I .
_del () J¥EATRA (EARHESRR!) i B —AMZ S BB | R MR A B . XA g 4
_del () RESAEEARIR SRR S IN PR 2 t BARSE B E R s 2R CPython S A
S —IK.
AAFREAR I A LB NIRRT del () Jrik.

il del x FAEILPM x.__del () — WIHLHF x W5 HTHEON—, WEHNETE = 1511
TR IR -

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.

=%
gc B SCRY .

B T __del () HENEPLRCAHE, TR R AR SR 2, el
FTE]—AEIER sys. stderr. FRplHL:
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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
3.4 fiUH 5 object ALY _format__ LR L AMEAMTAESFAF, 25144 TypeError.

self, other

3.7 iR $: object._ format_ (x, '') MAFEZHET str(x) MAFE 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))

#E): hash () SM—PRFEE XN hash () FIEREEFER N Py_ssize_t By R/, 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 .

fiE): ZEBRAEDL R, str il bytes WRIW__hash () LM DA BAMBEIE mah”. HA
EANHE— Al Python JERE ip S ARFFAAL, (HENTREAEEZIZITHY Python [A]Z A AT FHY) .

MR A T B 1P N TR 4 R 55 Moty - A A e R4 AR A - Ml A R E R I DL T
HIPRATRCR AN O/ 2) 40 . 1% U http://www.ocert.org/advisories/ocert-2011-003.html

ARG A (22 B AL A IR AR T . Python A PRIEX MR T AP (GEE EFE 32 (iifl 64 fif
iz FRA—E) .
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% W, PYTHONHASHSEED.

3.3 MU AE: BONE I A BEPLAL -

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),

) Oy ARV Al e A v VR P R R s A D P 45 SR A 6 0 A AR Bk VA T T B
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.

72%% '@f%%f' Eﬁ%&éﬂﬁj éiﬁégﬂﬁ@~¢%@%$ﬁﬁwmﬁm CFR TS o R B R AAE
R EH AFRAE dir () k.

RSO H AT GRS R B S ), PTDARHEO 42 __class_ JEEIRE 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

W) & B _ getattr_ MIBCEMBIN __class_ WA Ml A B EE I TIO A IR - H#
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

3.5 ESE: _ class_ fRBUBMEECH A .

3.7 BUOHTIMA: __getattr_ Al __dir_ FBHEM:

hE%:

PEP 562 - itk _ getattr__ il __dir__ FiiA AN __getattr_ Ml __dir_ %L

SCHlHIR 2%

PAF ECE— NS AR (FRCh #4938 8538) MSEil i BT —A> B fr & 28 P s A ol /R (%4
AT T E R BT PG o) . ZEDVRRBI, JEdE” fe @4 N ER __dict
HH )RR B P ) R A 1 TR
object.__get___ (self, instance, owner=None)
PA T SR AR 2 JE e (RIE M UT R ) BOZ e el Jatk (SO HEVI ). AT owner
SR H KN instance S RV BRI SLH], MR owner A7) @ NI ] None.

BT 2k W A B R BB 2 5 | % AttributeError R .

PEP 252 48__get_ () HWH —Z - ASEIT R AXTS . Python F B P B MRS SR IL S &
s AHS, HELBEE = T HATREBOR A A2 41, Python H B getattribute () SEPLE
REATINSE, TR NGkt

object.__set__ (self, instance, value)

VA e ¥ AR instance $8 5 BT & 2500 S50 69 @ A T (E value .
W, BI__set_ () B _delete () ¥R “FIEIIARE” . EL2NNE S 5 4 AL

F 3493 & .

object.__delete__ (self, instance)

A TR AR instance $5 7 R A 3 210 S2 Bl S
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object.__set_name__ (self, owner, name)

TETA E IS owner QIR . A AS S BIRIE L name.

il set_name__ () HRAEA type M I— 0 v Hui T, BITERA IR a2
Je SN A I — >k %%HT ARt 2 S ] ) & ELRA & 4 i 2

class A:

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

RS e £ 2,

3.6 BUBTINA.

JBIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IEMICE IR IER B T 3hE5k
JEPERGZATIN NG ) o X TR FIXIGORYE, BRI ATE UM e BRIt — AR A (H128) s ifE
HE—ANCESE (BN, CPython 245K HLT C PR IRE A B E ILEIE) o

A AR 2R
SIULR, A R CHEETTON” I GEIE, HIE TS O AR O i DT iR I E

fi__get_ (), _set_ () fl__delete_ (). WIHR—DXGELT AL ERREE 1, E?fﬁ%ﬁm
U

J%rémlilﬂﬁ%w}\ THEMN DR R RE MR EE. B, a.x BERITFSM a.
_dict_ ['x'] JFlh, R type(a) . dict_ ['x'], FEFRKKRERK type (a) W EFHEZE, K
LRI,

H2, WRHEN ER E ST A AR iR x 52, W Python n] 8 & B BGERIAAT S & i A S A ] il it
TR X BB EAEN SR WA PR U AR T 5 SRR 4 0 38 S AR T 3 7 A OR R

iR Z ARG SR — N E a. x. SEIAEG K a i E:
BN f A B E A B DL AR 5 22 PSS R AR R — MRS VR x.__get__(a) .
VBIIE R G B DXL LN, a.x SBECAT: type(a) .__dict__['x'].__get_ (a,

type(a)).

R ARG E RN, Ax SFENRH: A __dict_ ['x'].__get_ (None, A).

I U a 2 super B— DL, WEEE super (B, obj).m() &7Eobj.__class__.__mro__H
& B WHEB: LI A R PR AR AR A.__dict__['m'].__get__ (obj,
obj.__class__ ).

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

Python J5{% (135 staticmethod () #ll classmethod () ) #HREVE N B B2 R SEIIRY « B ILSEHv] AT &
MHBEHIVE XAV LOIRAG 5 HR M H AL S B — AT .
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property () ERECEAEANEIERIAT AR . KIS B GEE R B IERIAT N .

__slots__

_slots__ FSRAVFRRAT S AL A I A 1 1 (B aneRAE @ ) A5 Ik B3 _ dicr_ Rl __weakref __ (R AE 27
_slots__ Wi HB A Bl AR AR mT H . )

L) _dicr__ W07 XTI VAT A 2500 o R kA 4R B th nT 5.8 2 32 7T

object.__slots__
XA AR B AT IR AR AT R L AT A G Bl el S e P A 28 44 A U AT R T A1) . _slots__ XA
IR ORI, FFRELIE B 3R SR dic Hl__weakref .

£ __slots By EEIN

o YK H—DARE X _slots__ (FEN}, SLBIRY _dict F__weakref _ JEVEFRF S AT YT

o WA _dict_ PR, SLRIEAREA RAE _slots__ & SUPF AR B . 22— R AR R
HWRAERF 5] & AttributeError, HARm TR EalSME, WEERF ' dict_ " MAZ] __slors__ =HH
H AR 81 R

o WRKRLFALHIEE _ weakref _ Abtg, FE LT _slots__ fIIERRA SCHREXT PRI 5 H . R
GG CEE, SR ' __weakref_ ' JMAZI _slors__ AR TFAFER RS

o _ slots__ ST AN B O ERARE (LG 2) IERER ESI . HIL, KBNS G R
Ridat _slots__ 5 SCHYSEBIAR SR EERIME S B, ZRE o B S A A A

o _ slors__ FHARTERAN HIRT & LB, ERRPREIAN _sloss__ EHTRPRIFETH, A, T
R34S _dict__ F1 __weakref _ FRAEEATME LT __slots__ (G AR AL S R HTA 37 9- 4 AR I
CEE A= B

o WR—ANEE UL EAE AR WA E X, M B2 B SO Se A BeRe AN v e (B AR
EAZ MBS ) o X SRR & AR AR E Lo KRBT RES U IN—NBH 1E U 5L
HRET .

o JEZEW _slors_ RIEHTIRAH “RIARRKEE” EZRBGIU int, bytes fl tuple FIRAEZ.

o ATATAET48 H AT 340N G2 BT ARG IR (B 28 slors__ . WREHBAT ARG Ak, KT ES 4 ks
HAEEHARRR S SCE.

o _ class__ WRIEAHEPAN A MR _slors__ B A 25 8AEH

o WHZANRRFEIHNE N L EYRWE AR, BT —NEEAHERN BN BN (Hh
HRI A 2SR B AR i NG5 & TypeError.

o WK _slors_ fER T AR, WS BRI E @RS . HE _slos__ J@MHRH—A
2R

3.3.3 BENKGIE

ARG HARIEI, AR _init_subclass__ XWRIAT « AR R DAGRE BEWS B2 T HAT YR . X5
P BRI, (LR NP MRESE, T __init_subclass_ MHEAEHT
LT ITERRITIRAE R T2k
classmethod object.__init_subclass__ (cls)
MPAESRIRA: TR TR SR o cls RHERIHY 72 WRE O — D@ L5, WA
R bR e o Tk
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BA—DTH AN XBFSH WAL SDLERN _init_subclass__. N T 5 H i i
__init_subclass__ HYIFSGHA, NAMRIGTR R RETSHEHRFHARMEE RS,

class Philosopher:

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

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

object.__init_subclass__ BYBRINSEBUT AR, RAEERESEOH NG K — 18R,

il JCRAEIR metaclass FAPHERBHLHIHALE, HFAXPILH _init_subclass__ 5%
Mo wbrmyoek (MAEErHR) hEd type (cls) Vi,

3.6 UGBTI

P73
BTG T, KM type () KA. REXTE— DRSS HNHIAT, K& 2RI E F
type (name, bases, namespace) [HZ5ER,

Kb Rl @3 e ATHE A metaclass K FSH, sU2E 40K —MIE ISR IR E
iilo FEPAR/RBilH, MyClass Ml MySubclass #/g Meta HJSEHBI:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZEE SN E LA HAh 5 B 7 S KA AR T Tl i i A e B A T AR i
M ARTE AT, 5 KAV R

* f##T MRO % H ;

o B M

o MERIEaN A 2SN

o PATFEE;

* BIBLXR.

fi#tt MRO %8

WERAERE SO I E A2 type BYSEBI, W] __mro_entries  J5iARNf HiUETHER, MRFI4E
RibF, B PARUGE A SEATIA N . M5 IR AR [0 S T A AR QLB . Jed T AR =S,
TE IS DU T IR RS2 22

hE%:
PEP 560 - X} typing BLA1Z AU (R AZ 0 S FE
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WEEHHITTE

SR AN SO 8 4 1) TR AR DA AL
o WARBAEEHEA RATE ek, WEA type O
s WRGH— N RATCRME 7% type O BB, WHSBEEAFTE;
* WEREGH—1 type O WYSEBE N RATTI, BUE LT RS, WA BIIRER T3k,

HATIRA M TCR M BRIk (WRA) AEITE e KR IcE (B type (cls) ) Hikiit. &
EIRAE I TCR N Ry P X BB SO — AR AL QR — MR TR G s, e SO R T
HHH TypeError,

EEAGETE

—ELJ:‘IEI’JJD%%&@%E 2K Ay 24 25 NG S UER AT . WRICHAA __prepare_ J@PE, B DA namespace
= metaclass.__prepare__(name, bases, **kwds) WIEGIHA (A WSA i XS4,
Wk B2 ).

WRICREA __prepare_ JEME, W4 = BRI — 2 A P LS .
Wz
PEP 3115 - Python 3000 p[¥j5C2% 5| A __prepare_ % <S[A4 T

TS ES

FKFIEREPL (KIF) exec(body, globals(), namespace) WEXMHIAT. HEIHHE exec () I
%%EIZJJU;?%%EXVJZE? PREL P ERIST , AR AR R (AR YE) 51K B 4 HIAIINEE
FHIA 44 FR

HiE, Eﬂfﬁﬁ%ﬁixtiﬂiuﬁlﬁﬂiﬁﬁ? TEZE R U T A 98 To vk B B AE SR 32 R B i 44
FRo *’TEMI TSGR 5 — S B ER VTR, B &l T il A ) e s i 4 T S
_ class__ 5|/,

glEA R
—HPATRF AR E TR ML S, BiELHH metaclass (name, bases, namespace, **kwds)
RIS S (BRI KBS 5% A __prepare__ B’JPFE I_J)

WMREXFEERPELMBESIH T __class__ 5§ super, XT%%zl_L?fS%UF/TE’Jsuper

__class__ firg| H, LEEEW%%@@%@TW@%% Lﬁ%gﬁﬁﬁfﬁswaf %E%
B iH IE A SR EAE 3R 8 2k, Wﬁ%?ﬁﬁémﬂ%%%&%@wmgT%@%ﬁ&%%*A%ﬁ
FARIHH o

CPython implementation detail: 7£ CPython 3.6 [ }:EI’] AR, _ class_ BAILSAE N fn 4 256 Hf
i cell is passed to the metaclass as a __classcell_ K HBEZH L. WRGELE, BOpn BAREKS
type.__new__ W, PAEREIEMMAIIRILIZE. ﬁH%IL#WC 7% Python 3.8 H5| % Runt imeError.,

LA BOARICK type BEEALM A SN type. _new__ MICIEIF, VUNEUSNG A & S BARHEQ]
RN G GBI

* G, type.__new_ FRUEEERMGASBRTUIAE LT __set_name__ () FEHIAER
o BNk, FrfAiXE _ set_name_ Jy VAR T SR AR E R IR A TR Y 44 AREEA TR A
o I, RHHERTIARYE YL ERAIT N B e W B AR B inic subclass_ () #¥.
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TERMBAEZ G, ERXWEROETEIE SOPRZd: (WRARIE) , BRI RRENE 2 LHYE
Gy 2 Jrrian 44 25 6]

Yl type. __new__ GIEASHZER, $ROELAME N a4 S RITE S X G S P 2] — S Rt
ZFER . ZAFEACRE TR, JEE WSO R __dict_ &Ik,

hz=%:
PEP 3135 - ity R ik ey __class_ PG| H

TR ER

JTCRHETEE M ARR) iz, Caud sl ERmteE. G, #Od. Asi&T. ARz,
B HEZDA K A S IRBIUE /[R5 45

3.3.4 HEXLEHIRFREE

PAF H RSk E2 isinstance () fil issubclass () NEEEIEGAFTH .

R, JuJ abe. ABCMeta SCHL T IX BT VA DATE ALVFIFINRELIE (ABC) {12 “REFLEESR” BOmMBMET
R (EFENERE), WfHh ABC Z .

class.__instancecheck___ (self, instance)
W instance N AR class [F)—A (B EEE) SCHINGR B 0 T 07, W2 ai A

PASEFL isinstance (instance, class).

class.__subclasscheck___ (self, subclass)
Return true {15 subclass N ARA class ()—A> (EIEDEE) TRNGREEM. RS LT, W
S PAZEE] issubclass (subclass, class).

R AN AR ETRIELE (JeR) .. BENRREIENI LR R g L. X5 5556
B R T a2, AR LT LB A B R R 2R
hz=%:

PEP 3119 - 5| AfhZ& IR psshiehiiR, @l instancecheck_ () Ml__subclasscheck__ () 5E
il isinstance () fl issubclass () 728, MAMIIEERSIALE T IMZIES RIS ELRNNE
(&0 abc k).

3.3.5 RilizRAE

I E NI, ATRASEBE R PEP 484 T iz U3 1HE (FIA0 List [int]):
classmethod object.__class_getitem__ (cls, key)

I key ZHIARE AR 0] — N FORZ BRI LT IEXT S

BT AR S BT MR A S, I B2 SCTRIRNFERR, i R O 20735 . R, BUALH 3=
TRBR B T HSRAGR, NS A A -

hz%:
PEP 560 - %} typing FHA1Z BT () 4%.00 30 4%
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3.3.6 #EHITTE AR

object.__call__ (self[, args... ])
WESAESEBIVE N — B <MY i i) R E LT, W < (argl, arg2, ...)
WM T x.__call_ (argl, arg2, ...) ByPER=.

3.3.7 Rl ETRAE

I PAGE SCF AN ok S AR AT 5. RAVET R TIF5) (s ReocH) sy (ngs) |, (Bl fEfE
HABTE XA BULA T EEGH TRDT 5 SR B S P03 R 7] 2 AR 7E T 7 91 e i 4 B
HEF K H 0 <= k < NHM N ZFIeE iR e X E M I U] X2 KE . AMNE #GE R
@E keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PA K
update () S, ENFT AN 5 Python FRifEFHAT R KAH Y 244 LAk collections. abe Wil
it T —A4 MutableMapping TR ELAFEMRIEH_ getitem (), _setitem (), __delitem__ (),
il keys () HMAEALARAN BTN L. WA FH)IE NG Python ArifE 5] X L IFFEHR AL append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () Ml sort () FEH . &/,
FE A 2R 8 5l 1 5E R SCHER . add (), __radd__ (), __iadd__ (), _mul__ (), _rmul__()
M imul () FJPSRSENNE (F8PHE) Rk (FREE ) BATAN @ CHABE(EZRAT. oMtz
WS FFFEREI__contains__ () AR in i385 XF B, in Wiz R
W XA, N REA R E. I ANAE M RFFIERSE I iter () AR EROHE A A S
WA H XMTBY,  dter () N4EEAXTRE: XIS, W 2432 A e
object.__len__ (self)
TSN R Len () . FAGEEIRIRATKIE, D >= 0 KRR . Booh, Ms—1
MHAE L __bool () J¥EMME__len () FHERIEMERNZE, WA Rz HE b S8l BR(E.
CPython implementation detail: 7 CPython #, FRKEH KN sys.maxsize, PREKE KT sys.
maxsize M RESEREPE (BN 1len () W REL 5] & OverflowError. Hil it B AR M KBy k5] &
OverflowError, XHRWUNMENX_ bool__ () Ik,
object._ length_hint__ (self)
W T PASE I operator. length_hint (). WiZiRFEIXRKEMMAHE (TRK T/
LR EE) o BLRBEN I —A >= 0 B REMEH A PAN Not Implemented, iX&#iMAES
__length_hint__ FEEEAFAER—FRALHL, I Eaiie h T rERE, FFAERIER TR
3.4 FCHTINA.

flE: DIl TR =AL IR . AT

’a[1:2] = b

NG

’a[slice(l, 2, None)] =D

HoAt B A . BE Y]y TLEUZ DA None %h42.

object.__getitem__ (self, key)
P EASEIL self [key] WYSRIE. XTPANZEAL, 2N W BBORm Y A X4 iER gL
Fo| (WERFAHBRET I RA) AR R IR T getitem () Jyik. QAR key MZERURIEH
M5 % TypeError i WIERKFINRG [ HEILHE LM (TEIATAEM OBRE | R R R IS )
MR 5] % IndexError JEdf. X TMUGTRAL, MR key AT (CRTEZAART) W)WE|IK KeyError 5

Rl

o
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filE: for EIEANEERTINSWIFHHR IndexError DAEIERHUINE] 751 1255 .

object.__setitem__ (self, key, value)
PO EASE L] self [key) WMH. EEFIE__getitem () M. AW ZRILIIL T AR
IR T TR B e VPR T S BB B I, BURF S SRV T R R . R IEWIIY key (RS 1HY
FHWE__getitem () JFiKMITEILAH] o

object.__delitem__ (self, key)
TR M AL B self[key] WIMBR. WEFWE__getitem__ () M. hyX 5 558 M Ty ¥
N IZABR T 75 WL e A b, SR A R R T E . R IERIY key [ELTE] K 1 FH Y
5 getitem () FEMIEHAHE .

object.__missing__ (self, key)

Wi dict. _getitem () FEFRABNFH AR BRI E F PASEER dict 2R self [key],
object.__iter__ (self)

WA TR B A AR O R A R o 7 N AR B — Bk AT 5, BB EAE
AP ETA XS . T, BB AR .
BRI R WFE LI ENFRERRNEH S . A XRERESRNTENESF typeiter —77,
object.__reversed__ (self)
W (ASRAFEAE) &9 reversed () N E MR DASEEL M A . B 243R o] — AN 0 DA 7 i
LR NI XTI LRSS
WRFEMYE  reversed () Fik, W reversed () WERBCR LB HFH ML (_len ()
M_getitem__ ())e RTINS RN MANAEREAS R L LL reversed () FrEE bR SE B HE = 20m)
SEP AL reversed () k.
W OARENEEAF (in flnot in) W H AR HITE N ER T ZOREI . A, BT E T DAFRHEDL T RR
R R BEARCRI LI, AR R AR AT AT
object.__contains__ (self, item)
Ve P I A 3 DASE IR AR G2 354 . SR drem 2 self WIS R R L, AR (AR . X T B 2623,
IR T 57 5L AL S ) B T AN (BB LN
XTAREN __contains__ () WX, WK E el icer () #TEENA, RIEHAME
M__getitem__ () MIHRXFINERML, SFIEZ 54 P aytam .

3.3.8 E{lFFHE

SE SCOAF IR R AT B R A, R E R R A BT A SR RIE S (BIInAR RO BB T RIS ) BT Xt I A Oy
RN PREFAR E SOIRES

object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul__ (self, other)
object.__truediv__ (self, other)
object.__floordiv___ (self, other)
object.__mod__ (self, other)
object.__divmod__ (self, other)
object.__pow___ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
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object.__xor__ (self, other)

object.__oxr___ (self, other)
T X s vk s Bl R B RIZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do Blan, KEBX x + y WE, Hhx 2EA_add () FEMEH—ALG, MSPEH .
_add__(y). __divmod__ () FENZHEMTMA__floordiv. () Fl_mod (), BARMILHE
KIKF)_ truediv. (). WHERWRE R =ITCHRAK N E pow () 88K, W__pow () HyE XM
I TR =S5

R BT IR AP R A S S TR IS R Tz, BR[| 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)

object.__rand___ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
A X ST ok SE A SO (3gde) BAERm) —HERIAARIE . (+, -, %, @, /, //, %, divmod (), pow (),
KH, << 2> 08, 0, ) REE R B B BN S AE A B E RO SR IV IS 5D HL A AR BN ] b e
B, sRFEX = - vy oA, Kby BEA rsub_ () IEMZEA—A%0], WM x._ sub_ (y)
&[] Notlmplemented W 2 VHfH v.__rsub__ (x) .

TR =IURE pow () HARZAXRM__rpow__ () (R HIEEHAIN 2 Kid 2 2%).

M R A REEBCR AU ZE B R R B — A T8, Hax 2Rt TR s B S vk, Wy
BRI TEBARE AR RS I B T . AT Al fevF -2 A SR 3 AT

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

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

object.__ifloordiv___ (self, other)
object.__imod___ (self, other)
object.__ipow__ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand___ (self, other)
object.__ixor___ (self, other)
object.__dior__ (self, other)
VA X L yE R SE B AR (+=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, |=), X&)
EWAZERPEAT B SHRAE (1B self) IFIR MISER (G5 RARETF AL AR self)o UERFEATTIEARE
S, AHB R Y RESAARTRAERE RLR S HE k. flan, R x 2RA_ iadd () FFERIZR—EH),
M x += y EMT x = x.__iadd__(y). BRI x + v BRME—HERE x.__add__(y) M
PIXEM R RIGHATMVE, BT HEE R Not Implemented. WNSLARARSR MR A 8RR A ¥, AR B E T
72k None —Hf £ i i U FoL 22 s (] IR A9 AR BURER -
S ST MR B AR, SRR ¥ (BN __add__ () RGN SSIAHARNIZ FARBE SCRE , SOt RS 3 A A B s A o
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y.__radd__(x). RN, PRI AT FECRIUN R (30 fag-augmented-assignment-tuple-
error), {H AT R SERs b @ BB AL ) — AN B4

object.__neg__ (self)
object._ _pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
P VA AL Bl —ICIEARIZE (-, +, abs () Fil ~).
object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
P X 25 DASE BN B BB complex (), int () Fl float () o B 243 El—MH LA {E.

object.__index__ (self)
T AT PASE I operator. index () DA Python FF 2 ol R AU 0 G 4% R BN R 1 9 &
(BIaY) B2 W ER) bin (), hex () Fl oct () D). fEAEM RN 8 THECEEA.
IR ] — AR
WRAKEN __int_ (), __float_ () Fl__complex__ () WIAHMNFHNEMKE int (), float () Fl
complex () ¥[ELRN_ index_ (),

object._ _round_ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
P X 2875 YA DASE BN B R 2L round () PA M math % trunc (), floor () Ml ceil ). BRTHF
ndigits 645 __round__ () W12 AME LT VAR IR E AR N 24 52 M RAWEN Integral (HHE N
int),

WRKE N inc_ () WHNEKE int () &FHERE] trunc. ().

3.3.9 with iE4) L T &R

ETFUERER MG, EE XL TAERATwi ch RIS AT BT SC. BT SUE AR AL BEIE A
BB T B R SCABAT R SR . ] with i84) (FEwith 1% &) pflid ), (HR MR DAL B
M ENBITT R

R SCE PR R A AR R AR A R R IR, BUEAIARBISEIR,  RIIFTIT RSO FER45

R BT CEBARE 25 E, 151 typecontextmanager.

object.__enter__ (self)
iﬁ)\‘gﬁtxﬁ%*ﬁﬂ‘éé@iéﬁ?ﬁﬂ“t?jco with AR E XA I IR ME R as F/A) 48 E 1 H br,
A H T

object.__exit__ (self, exc_type, exc_value, traceback)
IR R B R IE 4TI TR S0 A0SR T S E P SCGR IR E . R BRSO B R E M
BT, =ASHEFA None.,

WERARGE T S, I Ay kB e (R A %), R R BB . AT, s
FEIR H 5 VA % IR AR AL

WER__exit () IEARZET I REEAN T, X MHENTTE.
L%
PEP 343 - with” ifi4y Python with {EAIHITERGAR . £ HARHl.
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3.3.10 ¥%HEEK

X E KL, R AR B B IR A PRAIEAE e KEX?XT%%QEPHT EIEA AR, iABEE
SAEM RSB ZAT AR AT B ST R R A .

>>> class C:

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

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

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

THE B’JF%EETT@%%’@?AXT%TWB’JE?%XT%%B S LA FEIR T, Bln__hash__ ()
ﬁ%fpr I Ty A T T F SR BB, 1) 2 AR TR A B A
Hof 4 g :

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

PASK A5 2O IE A2 A IR ] — R R I T i AR OC3ERE T, T A A BRI T
I} G SE ) T AR

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

True

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

B 7oA T IERR PR SE AT T L Bl JE A, SRR R A HRE Tt A SEd getattribute () Tk,
HEAFENR I

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

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

return object.__getattribute__ (*args)
>>> ¢ = C()
>>> c.__len_ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len (c) # Implicit lookup
10
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PAKF TR Gedgetattribute () HLHIAARNTAS N B AL S it 7 A asta), AR I 24k
T AP I — S RGP (RRIR VA o6 MBS EAE R A B FPME IR A —Bob i i Reas SR ) -

3.4 hig

3.4.1 TIERMR

awaitable SR FESLM T await_ () . Masync def BREGR R Coroutine %t 4 Bl J& T AT S 54 4 .

HiE): MAFAH types.coroutine () B asyncio.coroutine () BEMiESIYAE 48R [8] () generator iterator
MEWE TSRS, HENHREHR __await_ (),

object.__await__ (self)
W3R [8] —ANiterator, [ 24 %% B Sk 52 Blawaitable %t 4. i, asyncio.Future LT 5 3% PA
Hawait FikAMAE .

3.5 JUB I
hz=%:
PEP 492 T {47 ¢ ] SRR S 1A E B

3.4.2 hiEXR

Coroutine 3% J& T-awaitable 315 . HFERIPATES AT await_ () HEARHER I TG LR
GORPATIER M, EREESTIK StopIteration, ZFH K value BHRHFEHERFIE, WARRES A
TRE, BB aR. WEANVZERES| KRB StopIteration FH,

PMEMEA TS M, BT AR R Y ¥k (B WA e 25 - RS0y 7 k). (H2, SAEA

[, PREIFAE SRS

3.5.2 R SR — MM — K5 K RuntimeError,

coroutine.send (value)
F UGB Z I RE BT . AR value i None, WIXAHYTHIA__await_ () FraRBlEARRM T —
T, QIR value A None, MM RIS FEIMEHRMERIN send () Fik. HEHR GRIEME,
StopIteration B @ HAhFH# ) K5 FidX__await_ () REMEIFFTIER LS R .

coroutine.throw (type[, value[, tmceback] ])
TEMRENT I ZIRERN T .. W EREE SEMER RN ERISM throw () Tk, WERFTEZ T
Yo BTG, FESTERHERAYT K. L4528 (GREME, SstopIteration sy@AbhR®) H5 1
AXt__await () RPMEFATIERPISERA N . R RAEVME NBEER, ERE % 258 F &
coroutine.close ()
WHESEAEEE A SIFR . DR EEHER, AR RIS R R &R
close () ik, WRAFAEZITE. REESTEHRATIK GeneratorExit, MG RIEEEH
. W, WESEARCH TSR IT, BMEERA R ED).

RN GORF B T, S A B AR AR SR 1 B P

3.4.3 FLiEME
ik REAMER __anext_ JiiAH IR FA 8.
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S ERE A Easyne for iR .

object.__aiter__ (self)

AR ] —A~ Fr 7 R EXTR

object.__anext__ (self)
WA ] —A T 3% R ok R AR I T — S5 R M. MR ERIN %5 K stopAsyncIteration
iR

S IR R I — AR B

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

3.5 BUFTIA.
3.7 iR S#: 7E Python 3.7 Z i, __aiter_ WJPAIRIH—A> T & RAF ZIFARIT R 7 ik K3

M Python 3.7 FF#f, __aiter_ MAALRI— A5 R AL . SEEUEFILA RHP S5 TypeError 8
B2,

344 RS L TNEEZE

FYETFXERER ETLURREMN M, BB __aenter M __aexit_ JiAHFEERAT.
S B SCEBgR Easyne with iR TR

object.__aenter__ (self)

TEHE S ERUT __enter. (), (UARIRGEELARE—A> T F M3 %o

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

MEX ERRT_exit_ (), (CARXAIZELILRE—A T F 34 Z.
S BT SUE BEER R — AR

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

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

3.5 OB

I3
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

A Python program is constructed from code blocks. A block is a piece of Python program text that is executed as a unit.
The following are blocks: a module, a function body, and a class definition. Each command typed interactively is a block.
A script file (a file given as standard input to the interpreter or specified as a command line argument to the interpreter)
is a code block. A script command (a command specified on the interpreter command line with the —c option) is a code
block. A module run as a top level script (as module __main__ ) from the command line using a —m argument is also a
code block. The string argument passed to the built-in functions eval () and exec () is a code block.

REBIAE PATHUHPIIT. — DS ERLEREE T T e ISR AT 58 BUG B AT T Ak A
RAnfr ks ihgr

2 HESHE

4.2.1 ZFRHIGE

AR TARNRXIGR . APl 4RI E BRERTIAR

DA S4B 2R EAEBINITERIES, import iB4], REMEGESNL (XATEE XLt idHep g ek
BUREAFR) PARCRAEDARR A HARRORAE,  for IRFRRYTITSL, Blwith ifffllexcept TAIRY as Z 5.
import iFA)Y from ... import * RSP TEM T AR b LW FTE 28K, IBLEDAT RIZTTF K11
Brobh. XFPTE AR Z S E g

del R FAR MBI —FERE  (RIRILLPRIE SONRER A FREE ) -
B AR R ATE R S A TR s BN A SR RS b, @ R TREBZ S (Bl s R AUk ) .

R PRI EAE— DR, M ZA R R As i, BrARE ] nonlocal Mglobal. WIRAFRYE
SEMRETZG, M e )mAs i, (BT SR AL BB Ja i Ae i SO e Rde i ) R e — U Heh
BB RIERESL, W awEE

AR SCA R B 24 B i R DATR 2 BR AR AL BT S7 R4 BRI 4
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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 A s SAEAS I BB A TS (PIANZAABIRE) IS K 5% . Python R Wl DA 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

HilE): S0 2 Python APT LGRSy . HL P78 TTHEZE Python FHORE I A AR 28 et it ,
R T B 2 WA AR5 1 A 7

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

i)

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

3.3 R A ARG CPEH AT A PEP 302 HRYEE B2k . AL A R S ADLH—

A FARGHET sys . meta_path REFHHR. Mo, XRG4 25 B AR SRR E 8 S8 (2 I 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.

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

521 B8

Python 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 -
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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 .

3.4 JRCESE: fEZ HIRY Python JAH, s BRI 422k 25, BIFEEATNIR BB AS BERT, Hot a4
Izt . MERATRAE T AIE B, (B IHAE S A s

5.3.3 EANfF
AN TR AR S ABT . SABTARMEEL THTH FABEST.

53. #% 49



The Python Language Reference, £(E] 3.9.0a1

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 JTHRE

BRTEAFRIBRIAE sys .modules FHAZFINF, Python 2EHF M sys.meta_path, HH W EICHIEE
RARIRIN A . X LA S WU DA I AR S E N 1A LB AT AL BEZ 44 PRI . JCBRAR A 4R aS LT 5
WAk £ind_spec () WL, BIIEEZ=ASH: A, SAREAHRBE (W) . JTimAikes
R AT AT SR A 5 R T RE AL B KE 4 PR AR .

2R 0 AR AR A T Q0 AR B S AR AR, RRER ] AU G, WSRO REAL B A BRI
B, W£xiR A None., fI2R sys.meta _path Ab B FE ) 25 51 KK R AG AR [ B &, WKE5] %
ModuleNotFoundError. fEAAHAMT] A R i B _E=&44%, IS ALRE.

TCHEEEIRARN find_spec () HEHHTAMEI =A% B2 S AR B IREL4FR, Blan
foo.bar.baz. H ANSERMHBHIERMETNEESLE . W Tiem 298, 5 - A3%0h None, {HX}
TR 6, B oASECNCA __path BHEMNE. RN __path_ JEMICEDIN, Rk
ModuleNotFoundError,. =S — MM AMEME B IR IABREINN R . SARGNSTEE
gL A—A B Ariidk.

KT AT AT K AT AZ R D ik i . Bilan, Ry R IBEEER M R 9% 7, WS A foo.bar.baz f
HAEMITIHR T, FEGAN TR ERL (mpf) FIHHA mpf. find_spec ("foo", None, None). £
B A foo ZJ5, foo.bar ¥l KK ICKAERK S A, W mpf.find_spec("foo.bar", foo.
_ _path__, None).,—H foo.bar SZBSA, Hi5—&#HEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path__, None),

Aot B ds LSOR TIF A . 1L None DISMIXIRIENE A SEILARE, X2 AL E 2R ]

None,

Python [FJERIA sys.meta_path HA =FoCiEmadiay, —FhEE anf 5 A P B, —FhEE anff 5 A
VREEREH | BA — R A S A K B import path WEEE: (Bipath based finder) .

3.4 WO S JUHARA AR £ind_spec () AT find_module (), JFHEIEIN, BRFLREEA]HE
AL, SAHFSTEE R AR LI £ind_spec () B E.

5.4 1n#;

Y ABHGEPEAR BN, S ANUFARAE M EGZ RN e (I & amads) . N2 AR
v i A2 AR A AR 1 T U

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It 1is 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

(continues on next page)
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(R —H)

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

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

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

THERE A Ay
* ARAE sys.modules FAFTERGEMMRAIBIN R, S ARMESCERFHR

o FEMBAPITRBUCH Z 0], IXBBRFAET sys.modules Mo X—mfRKHE, DML AT
A (EFEE ) S AJCA S BUE HIEME] sys.modules AT IEFERINE BT /Y TCFR I
RAFH UL B2 U .

o QRmER SR M, Mz — HERINECR MR — KM sys .modules HRE IR, LEAFAET sys.
modules ZAFHIBIHL, DARALATIE A I 82 m B siol Bk AT, 2 R BB AE AT P o X5 EORT IR
], JEa#& ST E AT RSB AE sys .modules 1.

o TERTHATE ¢ MHE R IATZHT, FAPH & BCES AM XS EME: (T2 B s 61 D A ok

“_init_module_attrs”), {ERFZN G 2385

o BT N KRBT ], AESLHI P RHE SR iy 4 25 ). AT o8 SR AT s, homaas
P EH T N AT 3

o TEM#GIRE QI % 8245 exec_module() FRTHLIF A — M 2 1E S AL AR R 1] L

34 MR FARZCABE T INEAEFERWTHE. XLEFEPAHIZ H importlib.abc.Loader.
load_module () JJ¥ERMITH .

5.4.1 gk

AN R AR AL X B A M TN RE : A AT. S AMHI A importlib.abe.Loader.exec_module ()
FEHAE NN SECR AT 5. M exec_module () &8l AT AI{EHRE 0L Z 0
TnaRAR I fE T 51 K

o GNREHLE— Python Ak (IR Py EALH B SIS MBI P RE) . INERas %A 4 R iy 4% 25 )
(module.__dict__) FHATHEIAI,

o GRS TCEPATIE AL, EVIZT K ImportError, AIFTE exec_module () MG K AILE
f HoAth S o9 L 5

2 importlib 9B S ELHE TR ., BB sys .modules Hgt HHLHUL IR SREUBLET 4. SRRy s BB 0 S0 S A
(OBEITRERE sys . modules TRRMCH F B, IO TSUKSIORE T, AHEEAEAE R A Python SC (RS

5.4. 51
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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 BCHTIIA: IN#sei) create_module () F¥E,

3.4 iU 5 load_module () J¥E#E exec_module () L, SAMUHIS XMW A R TATAE H IR
E

AT HHA MBS, SAVLHI S S ALE load_module () F¥E, WHREHFELSFAZEARL
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 .

3.5 il A 24 exec_module () B XMH create_module () KEXIPHG| K% DeprecationWarning,
3.6 iR ##: 24 exec_module () B YMH create_module () REXIPEG| 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,

52 Chapter 5. EA&R%




The Python Language Reference, (E] 3.9.0a1

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 WU

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 HAMIFAKHE.
3.6 RS _ package_ W5 _ spec_.parent HAGMHIFEMIE.

__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 BUFTIA.

3.6 iU A#: 24 __package_ KiEXWF, __spec__.parent KPUHEMREEI.
__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 XPTHAMREO, AAE repr P FIBRE __name__.
3.4 fjtH5#: loader .module_repr () C3EH, FANLHIILE ST RS 5 HF R A2 BB repr,

N T GRS Python 3.3, UMM E LT module_repr () J7ik, WISAEZ LikpiRm Iy 22w seid i
BTV A repr. (HEVEROEE I

5.4.7 EZEFHHEEKY

1E Python M .pyc SUFMBC ZAF 7 B2 I, ESMEZAF RS HEH . py FOCPFBrER . BOARE L
T, Python il AE T E AGEAT S AP ARAFHE SO BT 18 R TR BRI R/ N R SEBE — . TEIBfTIY, FAR
Ge it ad R GA7 S0 BRAF ) TR AR SO A8 LA il 1% A A

Python th3ZHF “EFMAMN" ZA73C0F, RIGRFIRSCIE WA I A (e A2 HCRds . AAE PR T 211
-pyc CfF: A A RVFIARIG AR, XA A AL T IR A ) . pyc SO, Python Sxifl il SKIG Ay JESCIF - R 45 SR ey
i (L5 G SN R B G A (L N SR BEAF A R o A RAG A TR T W 7 ) A7 SCPF R A S 2R AL, 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

3.7 MRS ST ET A oy SUF. FERLZ AT, Python R SCHHET IR BOR A 2 7 T I ZA7 I A AL

5.5 BTIRENERLS

TEZHIE & 452, Python AT LA B LBk A2 &gkt . Ho 2 —Jeparh based finder (PathFinder), B4
WRUG—A 36125 8 FIRMimport path. AR B8 E— NN T REEIRI(LE

BT AR A S H B ARE I T A B RS AR AR A H . RFENT4 B RIS HE
Ak PR S JE T FRAR I Bk AR 2% H k2%

BROARBEAR % H AL 3R AR O SC L T HE SO AR G R BT A 1R 5L, AT AR B2 Rk SO S8 2Bl 4 Python
Ui (.py 3CIF), Python “FH5Rb (. pye SUPF) PARIESERE (BN . so SCIF). FEARHEREH zipimport FIHK
SCRER, BOAB R H BRI R B zip SUUFRY_ BB SOPFR AL

AR B AR T X RG A E . EAT ARG URL. S 22 A8 A0 5 o] DA 745 B i e A AT ] He il 17 5

T B AR AR AL T MO TR CATEREY AN i PT8 R PR AR 2k H I RAL, fildn, anRApRiR s
YREM 4 URL JEA IR AH , IR PARE — A58 HTTP i LAEM 2 &SRB+, XM+ (7]
gﬂﬂ XFGe) B4R [ — A S RE R R ML path entry finder , PARE FIARIRI—AS L 1 TEFRT R B M 28 BAREHL I
5

WS A EEMEH T £ EX—ARiE, Hi@admera path finder fpath entry finder W4~ AR5
B XA AT XA A A AR R AL, SCROHLI T, BAE S AR P OUHL 7 XElE, H
KW — AR ELEEN A MY ERW . Feul, THEERSIEN TS ALBY TG, E8EEE
sys.meta_path ).

M2, B H A RSER M B B BT A A ae g SE ANy, Lhs b, MRFEM sys.
meta_path FERET AN ERS, HASH LML HERISEIGE R -

5.5.1 BEFEEKRSE

path based finder 2x 5T A HRAMEE 1L parh entry FAFH AT E (L B Python BLERAIEL . ZXEAR 4% H P
SERRIMERETFRNE, (HEMHALZRT I,

YER—FOCERARAE AT, path based finder SLBLY _EICHHAR) £ind_spec () W, (AR EERINATF T —LL
BEINET-, AT R R HIRE AN Mimport path EEHE N2 .

H =B Hpath based finder, sys . path, sys.path_hooks fil sys.path_importer_cache Jififfl.
MR __path__ @RS B TR T HS AN s T

sys.path @& — MR A RO EWEAR IR . EVIGIE PYTHONPATH FREEAS & DA X 2 fpH:
e LA AL BN BN B . sys.path ZAH WIS EMBIRA LRGP H . zip XA EALRT T
BRBHREE O (B0 site i), 40 URL s e EA %%, 7€ sys.path o HAEH Bl 745 =
AT o HAWBR R B 0 20 . F R 2 H 0 I 2 A5 th B 5512 45 B & 3% 25 SR E

path based finder J&— Fhmeta path finder, S AL 2 38 o 0 bSO IR R R T AR R A R AR
find_spec () FY¥EFR B Bhimport path #2 ., 4% |q] find_spec () £ A path SN, BR2— 10k
TIFAFER S el H A R N T S AR __path_ JEME. @15 path 240K None, X
NEREERSA, KB sys.path.

HTBAENERBSERBRBERTWENLZE, I BEREBER S KELH XTI Mpath entry finder

(PathEntryFinder). ROXFERIE AT REARFESR UTUR (DIANR R DA star) VAT ETT4Y) , BT BRARAO AL 3R &%
DUERF— D EAPRAF AR S H B B B A 2 H AL 3RS . XA AT sys.path_importer_cache (R4
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kg, AR A GAF L PR A e R A RN AEAIR T importer W5R). XI5, M4EEpath entry
(L B fipath entry finder REFETRIR R R AR IAT . B ATAH M sys . path_importer_cache
BIREFRE , DAREIET RN RIS R I TR R R ER .

R BEZEAFETEAT, BETBRENERISEN sys.path_hooks PRI XIS . X3
KRGS EE B AT WHASWE S5, EBROBESE . BTG 02 R [ o] 402 %
1&2% HWipath entry finder, 3;25]% ImportError. T HEMERAMEH ImportError RFRH T
YEKRF S path entry FHXE . [ path entry finder . %555 £ 45 20§ I Ak Se -4 Timport path (5K BT V%
R — AP TS TR RS A TYeE (BIINRT DASE SO 2R 40 8 1 i 4 i UTF-8
s HTmY), WRHATIRERGSE, BWi%5] K InportError,

IR sys.path_hooks RGNS EA MR W] path entry finder, WEET BRI s £ind_spec () TikHF
IE sys.path_importer_cache HIf£ A None (FER A H AN M EFH L) iR [E None, Fn
Wmeta path finder FToIEFRP)IZALE .

IR sys.path_hooks HEIFEApath entry hook B XS HIIR EUE & —~path entry finder, WIPATF NS
B R ) B R AR K — MR HAS ULRH , I AE N B gl 8

H LA E S - D2 PR R - AL S sys . path WRHAAS HISA AR . HoG, ARAIY
I TAEHSRATFAE, W sys.path_importer_cache HORRAFHAEAIE . HIK, MR 45 T
YEB FEHITEHER. 5=, f1 sys.path_importer_cache ffffifj}H importlib.machinery.
PathFinder.find_spec () Jfrik[a] ) E&FERE 2 52 bR i) 24wl TAE H s 3R = FArER

5.5.2 @EEFEERBEHW

AT ZFERAC IR R A, W T S S R G 2, B H 2 AR 0 0 5L B
find_spec () ¥

find_spec () XMW NSE, MBI AL TRRESTR, UK (ATER) AR, find_spec ()
IR MEHR ) 52 AT HO RS DL o XSRS TR (5 sy G (EA—BI5M).

T AN R AR A UL R — A 4 2 Bportion,  FEAEZc B A FR A SRS UL H A9 loader™ 15
>} None }-¥”submodule_search_locations” % — MU & % R4 51 5 .

3.4 fRHE S find_spec () HM T find_loader () #l find _module (), FHERIEACHM, HLTE
find_spec () K& IR

BRIFR AR A% H AR T RE 2 B I C A B PR — DA B £ind_spec () o« PRI G
7, EPANIEAYEEZ. B2, ARAERRA H AR LRI T find_spec (), XMMEEITEMS

find_loader () ¥2Z— 1S, WS AR TEBEMF. find_loader () £R[E—A"Jod, H
R TN INER RS, 56 I h—A & 2 [Blportion. 2455—10 (EIN##s) N None B, XEWEHRKLLH
TR BN T A gk Ay, HE AR AR S B N TE e AR AL T — AN S X
JLF SRR —FpiE S, R Python #%3K S A— NI AR R G0 B SERTE A i 44 25 Al . 24—
AR A% H AT FR 2R IR [ N2k 254 None B, 1% JC4HiR BUE W AE IR A0 — AN FS], At el PR Es .

WK £ind_loader () FrRIEIMEEAIEA N None, WL LM, WS & HET BARREK
awallnl, & bR ERAR A H IR

KT G HAM G AL, FEZRARLH BRSO EAE I O AR RS
find_module () F¥. HEKZLAHERL find_module () FIEWH M4 A SH A path 28 (B
IR T Sk | RS ARA TR0 BT R 4 AR (5 ) .

BAEAH A LARN find_module () HECFHH, FHEAR GBI K H A h v 45 25 1) A FE 458
e W find_loader () fl find_module () [FHAFFET ML HERS T, FARGRLSZTHH
find_loader () MAEE £ind_module ().

STt E AU, AW REYE sys . path_importer_cache H#k#] imp.NullImporter HISEHI. HURFX LA EH N 1 None
. #1523 M, portingpythoncode .
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5.6 HEMFEESARSE

BN P ARG R TR E IR sys . meta_path BEGANZ, | FEHSEEEON A 2 TR
R

— A AT A Ty AR AR AR S AT DAY AT O IS B U S N R GE g Al APT, IR 2 B i PN Y
__import_ () BRECTEEMLAS 1. XARELIT WA DATERIHZ G Bas A, BRSSO A
RN

BT LA TCiR e BN — N T AR (AR EEMRESARS), HFEEHENM

find_spec () 5|k ModuleNotFoundError [iiEiR ] None {208 T . 1R [H 53 Fn OIS RV 24 4k
gk, 5| ESE A& EER.

5.7 BHEMFA

HX AR S . —DER S TR S AN LTI G . PIDECE 2 R8RS Fomx 24w b
FAWH A, PRS2 R IE S B, 4E AT REi:

package/

__init__ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

R RAE subpackagel /moduleX.py A& subpackagel/__init_ .py ¥, PAFSAEEHBH:

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

XHF AT LA import <> B from <> import <> ik, EAINSARBMMN MBS Ko
JERFE T

’import XXX .YYY.ZZZ

WM PR XXX YYY . 222 fEN R IR, {H.moduleY A2 — AR #RA.

5.8 Hx main__ B5%EIN

Xt Python #) ARGEAYE __main_ BHUE —MFRAIEOL. IEUHE S — 5 PPk, _main_ BIHUEAE
fRRESR R B BRI ALY, 5 sys Ml builtins REML. (Hi2, SIPEARE, EHAPHEELERN
BAHL. XRAN __main_ BT HATT ZCROET Bt R T ARRE S T R A AR A A e 0
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5.8.1 _ main__._spec__

MY __main_ WAIIAMLITT, _main__._ spec_ SPUREAMVIHEGZ None.

4 Python [fffil —m LT /H NI, __spec__ S BTBMAR VAR S AR BEHAR I . __spec_ thHE
—main_ BHAERPATEAHR, zip XFELE sys . path & H i NI BAH T

1 HARMEO T _main__ . spec_ &I None, PUAMTH __main_ MU AEZ ST RA
AR AR X [

* XHAFIR

* —c I

o M stdin 1217

o HHMPERD B AR OB T

WA RGO _main__._ spec_ HJ2N None, BPARSCIEMBIA L nl AR —MEEHg
FA WREELE _ main_ HRECEERAER, R -mIT K

EEEEAMERAE _ main XM TN ABRE _ main_ . spec HAHNHIRER, Efi&
PN TR AR, R TATHEE: ] if __name == "__main_ ": ARG AR HAL
SAEBHBRIHTE __main__ v 23 ]I AR @ N S AT -

5.9 FFHio] R

XXX fe 2 e —A~E 3

XXX * (import_machinery.rst) J& 75 2L [N — TR UL BB A WY 1, thvF ] DAY R SRS AR B i 2 2
PRI XA

XXX JEF M) runpy A pkgutil <545 BAZHARE UL DT i B A RGEETH RIS k.
XXX J& 75 BN TR __main_ AR XA L AR
XXX HNHEZA % __main_ PESATANFFERIEE (BIANERE PEP 395 & i)

5.10 &3 30k

AL E Python #EA: 2 W1 2 4 C kAR TARKIAE . SR AR UL D5SRTT A A, (HAEBRE 1% 30
ZIRVFZ KA E B

JRRY sys.meta_path ARG L PEP 302, JSLERY I IL PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &= ¢l PEP 420 if5| AT find_loader () Wp¥AE N find_module ()
A

PEP 366 12 T i) __package__ J&tk, TAERH A RN FA

PEP 328 5| A T4 % F R AN S A, HAIWRERE T __name_ 15X, &% M PEP 366 5 _ _package___
ARG R o

PEP 338 5 T RFRLHAE N A AT o

PEP 451 7£ spec X G I T X0 MRS ARSI BN . BRI 20 9 AR AR AR TR RS 52 ] S AL
il XA Fei TR ARG 28 APL I A SRR AN R A I I — LB A v
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5.10. &E3Hk
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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

S & — A Hp B XS H N = DA for TRUMRBAHE LA for 8 i f TA]. 7EXFEHL
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 .

Fid, BT RN for FAMMTLERRER, H RIS ARt TR T, 1A
W2 EARIR SRR 2 MR FIMRMAE T,

WA for TAIH A EA N Gk X o HAEINZME R R, RE1EN— NS EE A iR
B SR for FAIDA LI £or F/a) i AT AR it e £ 44N REAE ANZAE RS iR (8, oM EAT
A BB T M I M AT IEAR XS S RIS AOME . BIN: [x*y for x in range(10) for y in range(x,
x+10) ],

J T RS AR SR AR BRI A, ERSIREER NS yield fl yield
from ik,

M Python 3.6 JF1f, frasync def HREPRPAME ] asyne for 7A€ Casynchronous iterator, JF async
def PR M EHE 2N 0T DU IS ZEFT Sk B9 FRB ML for 8¢ asyne for /4], WAJREAEHIIMY for
o async for FAJ, W REMiHawait £k, WR-MESKEE asyne for FhEE await Fik
L, Mgl 795X FPHMES ARHFIITE ITER PR R EL . 5315254 PEP 530,

3.6 UM 5IAT FbifE g

38 JRESE: yield Ml yield from #ERSIREIEE P OHEH.

expression comp_for

" or_test [comp_iter]

["async"] "for" target_list "in
comp_for | comp_if

"if" expression_nocond [comp_iter]

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

list_display = "[" [starred_list | comprehension] "]1"
PR GEIRRTHEAFGIFXN S, HNA N RONFREXE - MESACR R E . 45t hiEZ S5 —

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
Iy A S R OC R T

6.2. E¥F 63
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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

R AT AT
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
SR R B

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

3.5 KUBHIIA: SRS FIER, Sl 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

3.8 MU H4#: A& Python 3.8 Z i i) T oy, 30 € SCRFANELR R ENF . 7E CPython 1, fH& T
BEYORME. AR PEP 572 f931L, M 3.8 7R, S TEBORE.

expression expression comp_for

6.2.8 £ B{TREX
e ARl AR 5 TR R A B B s U IR

generator_expression = "(" expression comp_for ")"

AR FRBA T A A S . HAE ST, XBITET B2 A RS A H 7 365 5
TEFE SRR .

A s R i AR B A A s R next_ () JriEmgmHEATE M SRR (B 5%
WA AR ) o B2, AN for FAJNIIW RIS 2P BISRAER , P E Frid U A iR 2
TEA AR 2R Pl E SO RN B, AR TEARBUGR — MAR A 1 8. 520 for T DA K2l for ¥
)N BATART 358 2 (1 JCEAE AN ZVE I B SRAEL,  BRER B AT AT B8 2 OB T M fe 2 M T 26 AR G AR B L. B
: (x*y for x in range (10) for y in range(x, x+10)).

[l 355 A5 R Al — DS BT R AR g . TR S WA Y.

R T TR AR R IR A S U, S5 IR R A AR P vield fll yield from 3
WRA AR RIBX T asyne for THJEawait Rk, WFRH FF £ R EREX. FPAMdRREL
ARl S ARG, IR E T R R (S W7 £ K22,
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3.6 UHTINA: 5IA T SR ias il .

3.7 A 7 Python 3.7 Z i, A EMas RN H B Easyne def P, M 3.7 146, AEATeR B0
A PAGE ) e ARl gk

3.8 I yield fil yield Erom FERASKHEEHIE B ELRAET.

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

M BTSN SN A S 2, vield kAN BAVEIE N T Se B S 0M AR il 2k A
2 AR I — 53

3.8 MU AE: A% 1EAE S BUHE S URIAL s a8 s BV I ] yield ik
NIRRT A R A, AR IR B RS AT A e T B A TN

24— A IR B BCOR A, IR — N REFTR, BTG . SRR R AR B B
7o ML BRI RE— AR MR, AR EOTRR T . I S ELTEV 1 yield ik
R, AESIITIRE R, %k AR # Rl expression List M. Hoii, RATHITA RHIR
AHBERE T, LIRS RS IARE , HRT0R, YRR ORI O R ATARAOIS . LI L
BN, R B BCEE T . IO o BOE TN yield ksl ML — SN BRI i 5
&5 PR yield R EIRT: TR BARPSIGT. IR nexc__ () GRMGENTE
N for SR next () KT A AL None. I, W send (), A AL RALRE HE send
I,

PEAT IS A SR BT BRI 0 yield 20, BRI ANA L, HEENIRAT T A i
. R B HCR R £ vid B R BT: S BB R3]

AEt ry G50 P AR L B AR fe i yield Fakal. AR A asAE (R 51 TR 2 a2 R Rl sr 3% [l 0) 5%
ZHIEAWRE AT, AR - E R close () k. close Ik ALVHTEMHGER) finally FA)AT.
Wi yield from <expr> i}, ‘BB IHRHLH B A —NTFERR . XN TFERSER A E
IR 6 2 A A S YRV . Bt send () B AATATAE A Mol it £ hrow () e ABYATAT] e
WA L) E N SRS T EERS . WRANZXFEN, I send () ¥5| % AttributeError 5
TypeError, [Mithrow () ¥rBI5| % FifE AR .

W ZERISTENET, #9554/ StopIteration LB value JEIES NN yield ik XHE. B AES]
% St0pI>teration i S i B, T DATE PR a2 — A e it B s i B Gl A T2 AR
m—AME)

3.3 ilEESE: IS yield from <expr> DAZICIEHIMEAE— %M.
2 yield b AR MREEAY A M ME—F8 N, F55 0] DA .
hz=%:
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PEP 255 - YU R3S £ Python Hfill A iR Fily 1 e 1 d i A)IHEL

PEP 342 - jilfiid Wi %A 28 S B R 9526 e APLRINESEMFRL, BT AR A VE T B bR
PEP 380 - ZHE4 TR KB INIED: B A vield_ from B AN L ZHEA T4 R A I HAL .

PEP 525 - 2B /E Ry 85 45 PR ek B0 AZE AR D REXT PEP 492 HEF 74 R H 1L .

4R X RBI A E

A T/NTHE TR A B A Tk BT T4 8 2R it eR R B0 T
TR AR M C AR ST IR A MR iR 251 & valueError ¥,

generator.__next__ ()
FF U A2 R B BT B ML W BT 1 yield 2 3t BB AT 24— A2 8 R S0
it next__ () T EWE AT, 4 ETH Yleld FIRA R PUA N None. Bl RS IATHI N —
yield #ikx,, H expression_list W{HSIRIIZ  next_ () WIRETHE . WRA SR AE AT
—AMERRE, WK% StopIteration S,

BT AR R A, Bl for PR EUE NERY next () BK%L

generator.send (value)
PRIZHATH 1) A s iR AL ik — ML value ZHCRECR 20T yield RIXAXMER . send () ke
A AR AR I AR ) R AL, B AR A AR AR R — IMERR W 25 ] & StopIteration.
MY send () KB AERAFN, BUHA None VERTNSEL, I IHA AT AFRIUERY) yield 3
k.

generator.throw (type[, value[, traceback] ] )
TEE AR BRI ALE T | K type MR SRHE R %A g B AT A 0 —MEL. R AR i
AT MERGR H, W5 % stopIteration . WIRA AR R BBA TIRAE AR R, 8L
GIET A—ARE, WiFE PRSI NE

generator.close ()
T A BB = B 5| K GeneratorExit. WIHRZ GAEMIS RN TEEELH., XHB5 X
GeneratorExit (H T AR FH) W 2P I | A & 2R A s =4 7 — A, XA
25| % RuntimeError, WIRA AT RALMHALSSH , EOMERBRATRTE . WRAERSELH T
SHBIERBHE W close () AT,

r3t)
X HUE— MR BT, 7R T A SR A i B B AT

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

>>> generator = echo (1)
>>> print (next (generator))
Execution starts when 'next()' is called for the first time.

(continues on next page)
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(R —H)

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 #7A84k” W pep-380.

L gc o 1ok

te Al async der 5 SRS B yield FkR Seilb— AP IRBUE U —asynchronous
generator l%l i& °

YA aS R I, B R A2 S R N G e R AR . O R E 2 SR %
ig%ﬁ@;gé@ﬁkﬁo S A GBI R B asyne for AT, BMUTHE for BRI
AR ARRT R

TS A N I8 Z iR [Blawaitable XF 5, AT RAESRYGERFNEB0 . BURNS, SPATREIAES—
A yield 2k, FEIRE LSRG, K expression_list M{ERFIGFR IR, 54 MG —FF,
HEEWE R RS PR, WFRMAE BRI RIIEE . 8RR NERER R A RAT AT R
FALBRAPIRAS . M PATHE S fp e 8 AR A 7 YR )R — DX RIS KA I, e BT AR S 4k 20817
sy i yield kU2 7 — AN . IKE T2 )5 yield Zah s U EBER TIRE AT B 7535 A2k
fE__anext_ () WEERN None. HWAYIE, WERHHasend () MEHRAFRL B ZITENIE.

TERL AR ER, yield FihX ARV BTt ry SRR E . (HJ2, R4 e Hoph &
g (T 5I AR B bR m) Z BiARBEKE , W then a yield expression within a t ry £54 H11)
yield XX TR FEEHGEM final 1y FAIPATRM. FEICROLT, W HE %584 s S G PR s AT
SR # R TR R R s - A M aclose () HEIFBATHTR BEIFEEXT S, M SRV HEEE 1)
finally T ATIAT .

AT R PR A AL, FAORIEIR N LS LA A BRI, EERZ DRS4S BT R
Haclose () HPATIIME. X 42 B0 HeE A sys.set_asyncgen_hooks () M. BEHIK

B, Sl - R AR PR F Y 2528 25 DATEAE S 2RI T . 4 2% For a reference example of a #%&
2 BN S R IiE B Lib/asyncio/base_events.py FHHEEPLH) asyncio. Loop.shutdown_asyncgens.

vield from <expr> KK UIRAE AL ik ek B b (] 25 | S IBTR S R -

SEEPBR-ERBHE
AT/ T 5 A A B AR T eI B T A i R B AT

coroutine agen.__anext__ ()
R —NATEEREXS B, ETEBAT I S TR AT 1% 5 20 AR AR BUR M BT Y yield 23 507 B
HBPAT. YR L AR REGE T anexc () FEWBEIATH, 2MHTHY yield ik HriR [
(] S5 R R G R R BUE N None, 'BEFEIZATINRFARZE AT R T —1 yield £k, % yield FikX 1
expression_list FELETEMIMEITT K stopTteration RiHE. WIRFDAMAA
i%?*ﬁ‘ﬁ?ﬁi&ﬁ, MRZ TSR GOR | & StopAsyncTteration B, #nizm P EEMED
Jo o

IR R asyne for TERRERAHIE L .
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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

2B R 887 SR *xpression AEIFRHIL, BIHCIHR LRI £ K2
SRS 41130 T *rexpression MYk, expression MALRILN —mapping, AR LM HERH
ST S IR AE (DA KT B4, SOk F— 740, AT % Typesrror
S

B 3 centd fier 3+ identi fFier MUMIERSHORAERI OB SHENEL BT SHH .

35 ICSE: SRR B IERAURAY « 1 <+ 070, (RS BOTRBEERATGIRE () 205, %R
SHOTRBAET IR () 25, th PEP 448 SR RAHEL.

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 WUHT A

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

BT * GF) Rk th S H R . WS EEEE LA, 85— DSBS R
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 .

3.5 OB

BEAT /(B /7 CRERR) Rt HSEOT . AT SECRH Ao R 28 8L BB R 2t il — 1
float {B, FEFCHIBE BRI S5 AR A BRI S5 R 02 [ il floor” BRELHEFTIRRIREMISE R . BRAZMZHE
Y5 % zeroDivisionError S .

BEAF & (B K b 56— DS EIRAE A S BRI WA EF S e o R . A280h
ER5| & ZeroDivisionError BH. SETPUNIEESE, FlA13.14%0.7 4T 0.34 (B 3.14 &TF
4%0.7 + 0.34), BUzFAEERMIEFASRESHE MRER 3 (B0 NF); G E—E /N T4
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 TATECE TR, BT s BT AR R mBA THATIHR W EAF Rl (PG . A7
A iR 2 L Python 42225 old-string-formatting —37 .

%ﬁfgﬁﬁ’ BLZHAFA divmod () BRECRBOE X TEE. RALERTAMEH abs () BRECR HiLH R
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,

BRI —BOME L8R (== F1 1 =) BETRRARIES . Wik, BAMERES S8 — 8ok i 45 5 A 45
B AN FEAR S A LB L R A ARG . BUE X AP ERIAA T MBI S E A BE T X AR 1% B S
(Bl x is y HIEWKRE x == y).

UUFHEL (<, >, <= Hl >=) BOABA R RZA R STk TypeError. HUEXMEAIT MY R 2 5t
5 — e USRI 5

AR — B AT, AR FARR S B S BLE R RS, AT REANIE A 520 RE AR A G HE X
AT B, AT EE A SRR, ks b, W2 WE IR MY .

PATRSZAA T e BN E R LA T -

o NEBMEIET (typesnumeric) DA AR EZT fractions.Fraction fll decimal.Decimal AJ#EfT
FBINFRFNE B LR, BIAMR B S EOA SRR T AR . AERBUM BRI DA, BT &gy
(ByE) MUNIERIETT I HASHREERL

R float ("NaN') fil decimal.Decimal ('NaN') J& T4, (5 5 IE5E AN LR
BREMR(E. & —PNRERHSEREIBAEASTHA S, fla, R x = float ('NaN') N 3
< x,x < 3,x == x,x != x¥WHERME. WITHEREG IEEE 754 FrifEf).

e None fll Not Implemented H 2 EFIXT 5. PEP 8 EN BB G i Fbak 24 i Bl d is B is not
AR T B H AR T

o THEHITE TS (oytes Bk bytearray MELH]) AT A TRB IR AIES LA LR . BT HITR AL
FAHF T HNF 7 OB

. ??:’f% (str MBI T Unicode B 87 (E (NWERREL ord () MIZERY) #7 N7 HEAT L
B

FAFHRF LIRS B A RE B LA

* J79 (tuple, list i range [SEH) Rl g TR NERR LLEL, range ifAy —ANERHEA SRR
o A BRIk R GR AR ASE, BT LR 51 K TypeError.

A HOBE R 5 5 PP AR BT R AT IR U . N EL AR ARl 3 DO Al — PR S B S il 2R . Xl
FFENTREB [ — X R ARSI DASE THB A TR IR E AT TR A AL

PN 25 A ) ) L LR A

- WS E S, EAIMAUN R, MK, I XN TCE# RS (Fh,
[1,2] == (1,2) MBME, FRHEBRH).

- ¥FEEHRF RN ZTE, HF5HE NS CERWHDFHE (Flan 11,2, x] <= [1,
2,y] MMES “«x <)= y AHIE) o WERX N ICEANFAE, BN ZWEHFAER (Fln 11,2] <
[1,2,3] HEfH).

o WAL (dict MSEB) 45 BT, il BACY EATRAAER (48, 15) X BAER— Sk R
HHLE B S .

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

3 Unicode #7EBIH{ X 4 A543 (Fi40 U+0041) F 44 % 5 45 (FIA0” KRS H T 578 A”). H4R Unicode H ik £ $eih 4 74548 L — A~
T ARACE, (AT — e G ] ] B 2 S AU B F PR R . B, ST A TSR SR T 748 C” nl LA
U+00C7 7 A BAAS TR F 4R 2R, AT AR —> U+0043 5547 by Kb F 4 CREH T F4: ©) I E—4> U+0327 i3 (i LY 284
FH AT AR FFIkER.

XTFFF B EAT 4% Unicode 72 BINEATHLRS . XTTRES B IR AR EBE. B, "\u00C7" == "\u0043\u0327" N
False, BAMANTFAEIAERR —MILTER WA TINFFHRER T 48 C.

BRMGFAFON (B AR UL B ) S 4F R i 7 b, W#H unicodedata.normalize ().
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BT I B 8 SO T ERBER I . X2 R EH & Ly (Flan (1,2 # {2, 3} it
AR, BIARNBE T8, AR NILAIAELE . FIN L, AR E BN T 52 2 HE P 1Y Rk
ZE (FIINARA B — AN EGHIEANEN nin (), max () Fl sorted () HT AR =4 A REER) .

AR B HURGGR R E HOT A B S
o REBFHA N ERBOA LB E, FIHETTSMREIA AT
TERTRERIIEOL R, P S 1 H A T Ay o 224 A — 26— B
o MEELLE IV IZ 2 B AT . S mii il AR BN G LU B I AR 45
x is yEKREx ==y
o WRBAZAERIFRI . BAmiiit, A FRIKR %A F 45 R
x == yfly == x
x l=yHfly !=x
x < yMy > x
x <= yHfly >= x
o WRWZRZER. T8 (RI%R) 67 BnRTi%—m:
x>y and y > z BHKEx > z
x <y and y <= zBKEx < z
o S A W% S BT /RIS . A ihiid, TR oIk %A AR 1o 45 2R
x == yfllnot x !=y
x < yflinot x >= y (T2
x > y M not x <=y GFTE2EHR)

IJEmFRBIEN TRafirm2oig (AFsmIEEasSBu). 520 total_ordering ()
MRS o

* hash () WERMIZGRGME . MERXTRYZEE R AMFEEAE, SRS
Python A5 il ZRIX L —HMAN . Sebn b, ARBCAERE — A LA Y 515

6.10.2 REAMEH

BEFFin fnot in AT AR . 0 x 2 s RN x in s K{EN True, K NWH False, x not
in siRMEl x in s BURJGHIME. FrA W EFOIREEARBIDAS F AR SR Iz, 0T MR UG in A2l
HETHAREMNH. XTT list, tuple, set, frozenset, dict 5§ collections.deque XFEH A 2adiH, XX x in v
{j’[\ﬁ:any(x is e or x == e for e in y),

PRI R ARG, Y HACY x 2 y BTl x in v o True. —EEMAYREIIE v. £ind (x)
= -1, 2R ERBAIUDE AT AR A 75, L " in "abce" ffiR[H True,

XFENT__contains__ () FYEMHFHEE SR, H y.__contains__ (x) iRF[E(EM x in y
R\ True, FNR[E False,

ST REN  contains_ () HEXT_ _iter () BHIFPHEXZEFRDL, WA v BETIERRET
iz #if5EEKX x is z or x == z HH, M x in vk True. WRLEERMEGI LT HE, WEFH
Fin{l K T%RH .

a2 BB AR R —DREX T _getitem (), W24 HACKFAAEIEIRER S i (f
Bx is yl[i] or x == y[i] HFHEBEHE/NAEG|S5]K IndexError I x in y 4 True. (40
BB K TARTHAL ST, WEERTin 51K TR ).
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R ot in YoE SCHRA S in HIRAEHEE.
6.10.3 #RIRSLLE

BEMis Mlis not TR ZRAFRIRS: BHACY x fly ZF—X 50 x is v HE. —PDXRAERH
S 1d () REOREIE. x is not y &AM AE Y.

6.11 f/RiEH

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

TEPATH RIsERER T, S04 FR 8 TR EREa R, PUNMES BN R{E: False, None, ff
BRI TE, RS FRRMESeS (OREFAE. ol PR, 7, E55%8EE). T HAaE
FREPRNT I EE . P EE XAt bool () ke HIHBARLY.

BHEnot RSB B P24 True, B4 False,

FAA x and v EIERE o oRAE; AR x M ARAR A s A5 0RT y SRABH R [ A SR

FAR x or v HHER xR AR x SHEGR ERZAE; X y sRAEFH IR [0 45 FAE .

TR and flor #AS BRI HLR [F P ERIZR BN, False fll True, T @iREIEZCRIEMSE. WiT 2
HER, Bl s A— Y H R 20 O A BOAMER 747, Rk s or "foo' R AER
BIMEH. HFnot QIR NHE, NeESECH AR BSR4 E/RME (Fl, not 'foo!
il False ik ' ')

6.12 FHFREX

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

FArRIB CAMFRCY “=JtsBAF") TERTA Python iz 5 H HLAT S ARAY L e 4L -

Tk x if C else y HICRMAM CHlidEx RIE. AR CHE, x HHPOREIFREIHA: HWRR y 5k
(IR ] HAE

WS PEP 308 T filfAy KR MFRIEAX I TER

6.13 lambda FKixxX

lambda_expr

RES "lambda" [parameter_list] ":" expression
lambda_expr_nocond = "lambda" [parameter_list]

expression_nocond

lambda k3 (5 MR lambda A4 71) 4§ T2 18 4 B8 . 73453 lambda parameters: expression

T A BRI . ARSI A SRS S, IR RES TR B R T £ s BRI IR IER TR,
BN R 2 Sy iR B 2 M R R it . (R R ER A KB SO

m.mn
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KPE A BRBO SR R A A X R AT AT AR 75 2 S R R

def <lambda> (parameters) :
return expression

THE IS A0 L T A KBEON RN AL . TEEEE L lambda FkUEIH BB REAL & TE A BbRYE .

6.14 RiEX TR

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

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

B AR A R, S B NE S FREAI AN e ST R SR
RRESUSN UL 6 S S L Y Ve SR e | S

— NS ¢ FOR Tk RIFE . HEVEBU U — A iterable, ZATEAT A BRI R I FH, Hoit
BTEPR A R T SRR

3.5 ORI FaR SR PR R AR SR, fRyIh PEP 448 4211 .

AR RBHIZ S QT (SR £)) T2 AE BT AR DU AR nT e It B0A A R 5 A F 3%
BAAE—TCH, MR ERRBA . (Eed— a0l WA —XNAENENRES: O.)

6.15 RIENHFF

Python #% 75 2 A I X R AR . (EERAEXT IR AR, A& T 22 MgeR{E.
TELAT LT A, FERACRHEH S RS SR fE

exprl, expr2, expr3, expré

(exprl, expr2, expr3, exprié)

{exprl: expr2, expr3: exprd}

exprl + expr2 * (expr3 - expr4)
exprl (expr2, expr3, *expr4d, **expr))
expr3, exprd4 = exprl, expr2

6.16 ERFMEH

T FF Python B BAFRYMLSEIF BEAT 145, MBARILed (BUadhe) Blimmitotd (Reshe). M
[ BRTCAR NS FAT A MRS E . RARAnE s, BRI —ouizf. ME BTk iz
BRI A (BT RERRNHE ).

THTER R MR RN S A AR R OL e, R BA Wb sGE A iR i e B R R
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EERF ik

= SN
lambda lambda FEik 5
if—else ZAtE k=

or /K% E OR
and /82455 AND
not x /R #Z 4 4E NOT

in, not in, is, 1s not, <, <=,>, >=, = ==

FRGRIE, AR A I AR S A

{375 OR

A #7555 XOR

& #75 AND

<<, >> A7

- Tk ]
*Q,/,//.% P, FFETE, B, EEER, BUR
+x, —X, ~X 1E, 1, $#&{y3dE NOT

* % ;&7‘5()

await x await F5iA7L

x[index], x[index:index], x(arguments...), x. | fil, YA, #H, BEHSIH
attribute

(expressions...), NS ERR, FERER, F
[expressions...], {key: value...}, | B/, £5ENR

{expressions..

-}

)

3 s B TR T & T S R RE e -
O FHBTAF ** b SRR TAERAT I AR SR — T FAF, Bt 2xx-1 K 0.5,
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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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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
B ASET S BB R VR H A

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

BEHA A —E M Td g rE, BN property () BIEIFFALEYE.

o AR EAR— NI 5 R RR A SOR (. B E— DA S (Blng)E) 5
—ABRETSR (BINFd) . TR, ZHIRERIER SR

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

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

XFHPE TS, SWB__setitem () FIEHMEHE LK SEL.

o WERHA—AYIA T SIHPRERERRIRSHRME. BN 24— RIITSR (Flans ). o
WRAEXT S 0 24 2 — A BB P A S . BTk, TARS EARRESKMBAAERNTERRE: ERIA
B BIAERFIRKE. B EN 2 AR, RE— DN TE, e BEKE. SR
N SEE ENTERFIKENFFXE Y . fea, FFERP RS DR 51 K B iz Y] A
VIR B BT Be- S5 RE 7 2 K BERTR], XA H bR 31 SR G 0 T e As B AR 751 14 B
CPython implementation detail: 764 573CI A, HARAANERUIE S TR X AEMEE, TR aEaSER
T AR B BER R4, FECR AN AR5 B
BARRMEN E X EWELEFHISHFANESRE ‘B #70 (Flina, b = b, a SXHHNEEM
i), HEREAZ RN ZIE Z NNESENEZ LT, XA NRE. B, DUREFHFSIT
B o, 21:

C
[

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

PEP 3132 - §JE n XU R I X *target FRPER TG T .

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

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

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

(BZFR 2 35 T fla =S ke L. )
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SR IRAELTR R %) AR AN RSN R (S8 IRETH AR AR, AIE A RE N ATIEORAFE) , XM
BB R ARE AT E M otz ®, HHEPRIRES R H iR, BRI SBERE—K.

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

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

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

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

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

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression)]

HEEALE o) B ZRHET URVFERAS H AR,

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

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

ﬁﬂﬁ—ﬁ‘%%ﬁ@iﬂﬁﬂ%ﬁlﬁ%ﬁﬁﬁ, MR AR R A T R A o R TE AN S AE R B A R 1
FERAE

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

hz%:

PEP 526 - B8 briE B TE 288N TAREAS & (A B SLpAs &) BABIMIEYE, MIATH-ZE
HR AT HRIE.

PEP 484 - JRMIPLR ZR U T typing Bk DA R R BAR R AR HEAD AT 9 ER S A T H Al IDE
B .

3.8 R A PR A AR R AV E A S DA AR R A MUK . 2 1, e aakal (Bilnk i [
TSIt FAR) S SEaRER R

7.3 assert &)
assert 1F/A) e AERE T A AR R I 5 1) R4 =X

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

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

P assert expressionl, expression2 Z{fT

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

PALESEMIE R BE __debug__ il AssertionError f§MH AT E AP EL . fFELHISCIT, NE
Acit _ debug_ fEIEHGHLNR True, fEh kﬁﬁﬂcHT?@False(XTEﬁ“Eé\ﬁﬁ'_ﬁlﬁﬁ ~0)o HSRAEL I IE
RAEAL, AR A 208 assert iR K AT AU . E R A TERE DR 15 B i 35 R Rk X AT
i BRI HB B — RN .

ALY __debug_ JedHAR . AN EAS R ETEMPRES B SN B E .

7.4 pass iEH)

pass_stmt = "pass"

pass @ NEENE — HEGIITHE, H2EAKE . Bl YUIHE LR E—SE AT LRI
Ak RIS (5 A,

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

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

7.5 del &4

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

SRR ERRE RIS B 4 R 44 25 18 R RS BRR A AR 405, HUARYE RIS 2 R B 14 P2 5 A e — Y
Hfglobal iERIPH M. WRZAFRARYGE, FF25] K NameError,

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

%f j%]i&ﬁm TEZHA, IR — DA E R e b iy B A B, R R B i 44 23 1] o
KA -

7.6 return &g

return_stmt = "return" [expression_list]

return fEHEE LR S MBIT RBUE RS, Ao m BT 08 LB r M.
WSRO T HA AN, ERPORME, BNPA None B AL,
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return XEIFYHTREOR A, FHAFIKAIIHE (3 None) 1 H iR [FI{H.

Yreturn FFEHIFAEH WA finally Ty IR, % finally THSEHEITRIGHEILR
TR %L

FE— AR RE, return IBRFIRAE AR O SRR FEL StopTteration #5k. &EME (MHA
WG ) S U4V E— NS ET Ret @ StopIteration I h StopIteration.value @,

FE— NP E AR, — A EW return IERIFIR P A AR C 5S¢ T F 2 stopAsyncIteration
Y51 k. —MAREM return AT AR NG BT S R EUEAST IR

7.7 yield i&7)

yield_stmt = yield expression

vield IBAIHETE LA T yield &35 X, yield 1EfA) ] I R4 WEAEA S50 yield ik 2CiE Ry sk BT 2 i [
5. B, PAF yield iF/4]

yield <expr>
yield from <expr>

AT LA yield ki)

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

yield Fk AN ER) AL RE L generator BREURHT I ALK 28 it ok A BRAUAR AP . E R EUE Pl
I yield g ABEAS % SCRIEAY 2 Ax A eR KT A3 R 4R

A Kyield i XMEEMTTESFyield 2k X —7,

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
QERA RIRA, raise REHG AU AIVE SN &G — DGR R Q024 R 1E R0 BOR 0S 1
, H251K RuntimeError SRR IR
BEE, raise &8H DR BARE N FFENS ., BN BaseException JFIRESLH. (R E
K, YTHEERSE N SEH S B IZ IR RS e B S
SER RE N RE LRI, A REGIA .

2 SE R | KB 2 B SR A R RO R B W B __traceback__ JEME. ARATAGNE—

ANFEIFEB M with_traceback () R# A (G ERFR N FE—FHELH, IR R RBCHHS
) WEECHE, B

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

from TAIMTFEHE: WRAZ A, W A K& XN 7 — D REEEG, BRI 5
__cause_ J@MEHORBKBIFIGI AR . WG LA EARGAC P, W HEERAT Bk
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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

XTSRS R, A AR (AT ey 56 A7
3.3 il A% None PAE A8 H/E raise X from Y 1 Y,
33 HTMA: i __suppress_context__ JRMRMEI FE LT X HINER.

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"

continue IR ERSMBLT for siwnile MBI ERM A, (HA S H BT RGP RAY B F el 38
X BELWEGAAT R INZIEER R T — K.

Ycontinue RHERIAE M — A finally TRIK try RN, % finally THSEHHITAEHE
IETHRTEFRAY T — K

7.11 import jE4)

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 | "."+

LAY import 4] (R from 1)) 243 AT
Lo AR — MR, AR R 2 B W R (B .
2. TEJRER e 2SI PRy dmpo rt TR R AR BT AR VR T EE C— DR

BIEMWU G2 T4 (HEES5 ) KRS 25 PR XA 70 40 ST, 0 [ 28 54 4 43 B 57 1Y
import 4] —FE.

B L IR HAIN BAI TS 5 A 8 — WO R R HE , o iR Tl AR 2 R
AELAIEER, DA T R ARG PTG TR . R — AR RN, WA RSB Tk 2,
A RTENIRAAT, B F AT RIS A K A T 46 iR

AR SR B SR A, AT LA I LA =0y X — 2 AE Rl 4 2= Il Al 2
© WA G as, WIRTE as Z G2 FRR B B8 E 2T 5 AR

o WERBAREHAULTR, HYEFARBHON i i JZ AR, RLER 4 PRFF 8 5 2 Jr il iy 4 25 i)
X B ARG | -

o WERBET AR TR S JZ AR, B S5 ) S5 i J2 % LI 44 R B0 31 Jeyib i 44 25 1B /B
NXF I E AT o BT S AR DA T 58 B KR i 24 R ) AN RE LT

£rom JEAME I A REms i 25—t
L R from PRI ERIB, WA W Z5E 2B W IR TR ;
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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 .

Bl &k —A HZ F M import M 2 #( module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&45
Juture 3% &) 2 —FhE R G EAR TR S, RIS NRRE TR 24 G T TERR € Y AR RIEAS Python SATH P A AR
HERRPE ) T Bl 3L

future FHAJAY H A2 BEAS [ 7ETE G A T AFRA UL Python RRIARER T AR . EARVETEA
REHRAE BRI R A E 2 T A AT B o8 P R o

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

feature n= identifier
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future 1HAJ M AESE IR S A7 B L. PTRA IAE future i54) 2 HiAT HA:
o B SCRY AR AR (WERAFAE)
YR,
o 247, A&
o HAth future {E4].
£ Python 3.7 Hrif—FFZHH H future 15 FRMEE AL -
future ¥5-4) BT 15 1 89 BIr A i s 5 475 28 4 Python 3 Frik vl Hid f13% absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. EAIACHCNICRIL, FAEMBZNEBHRE, REEMHEN T MEHRE.

future TH A 7E 138 I 2 BOR BT MURFIRR R A% DR T 1 SCAA SO 8 e ad o A A [ PR ARG R S B 3B
R B BT RE B IAHTIO AR A TEE (DTGB PR B ) FEIXAI R DL T 228 s v BE T BE LA AT 1) 05 0ok
AT . IXARAY B E AN REHER ZLs TIN5 AR

XETALMTEY 2 B BATAS , S iFas ZRE WL 2 AR BUE 3, AR FEA future THA) AL 5 R M RFPE I 2
T B iy R o

EIAS AT S AL A import iEATHIF] - A7AE— NG SCIRFEANE I PR ERER __future_, BRAER
7 future AN DA 7 BEFEA

FARY A A7 st T future T847) BT I FH O35 41
THTE R AN SR AR AR 2 Ak

import __ future__ [as name]

XA future 15475 B R — AR BOARRIRIE LA IR B8 import 154

FECAE T, %] Code compiled by calls to the P & %L exec () Fll compile () BYUH T 4RIFERI AR AN
RHIHT— DS future IHAJAHBIER M 2 b, el future 1740 BT KRB ATRIEANIE Lo AT AT PAE
compile () HYRIESHOMPAE ] — 352 PR B SURA T ARERS -

TER T RSP AT T B AR future TRARAAEMEREAR S0 IS IS AR AR —IMIERERR 14 S Bl (1)
T -1 IR, HEAT DA RTRRNAT, HZMAE future 1H4], ERAERLEA LT RIT
ARG RFFA L

hz%:
PEP 236 - 0% __future__ 7% __future__ HLHIEHIFLIL .

7.12 global j&4)

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

global iEREAE M TR YR RS ER A, B RS B bR R o e R A i, B4 /e
KA ATEEA I E] global KT, it H A BB R DA 10 42 R AL R A fE BN 42 JR AL

TEglobal 1EA)F A H I A FRAGHE [ — AL B Y% global 1BA) 2 Hi kAL E P Hi .

TEglobal iEA)HIH AT E SN IERIES, AWARIT for TRFREHRIBIR. class L. MK
BOE L. import BAEAREFREZ H .

CPython implementation detail: 4 5 (1) 5Z 81 I A 55 i EE K Bira i LR B, (HRR A B 2490 F X RERY H i,
R R AR SE B AT e S O I i R, IR AR R PP 0 25 3L
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B DRI global @ATENTERIIIES . BN global 4] [A B fEHT B A ASEME M . FroilHb,
W EFERMLLE N E exec () BREIFAFER BN R A1) global WA R & 4% ek B0JH H 1AL
e, A S X R ER A A N 2 52 B0 S i ek B A T global iEA)EEm . X [AFEE T
eval () Ml compile () K%K

7.13 nonlocal &4

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

nonlocal WHAISHATES Hh 2 BRI 0] HIAE Sl 1 A 3 A P 90 1 B 4 Sy AL B DASIN ) AS . X ATy
REMREZL, DUOASSERI AT A Sl R Rl 44 25 ) X ITE ) SR B e i AR EE T 40 Syl f e ek A
ShHARA)R (Bibk) AR A &

Hoglobal iR AN LFEAIR, nonlocal iAW K A FRIIE A Z BiAFAE T A & VE I P 49
SE - (FEXAR 24 R B8 B 98 I A TS RERTC S SO E ) -

nonlocal WA)HFH A FRAES 2 BIAEAET R Ve ek i 46 2 fH b 52
b4
PEP 3104 - JjIAM21E B0 #8k A Knonlocal iR HIE LR .
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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 AR R break IRRTEPITIMF & IR HA AT else TAIK. SB— TR PR cont inue i

92 Chapter 8. E&154)



The Python Language Reference, (E] 3.9.0a1

AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.
for JEER2XF H ARSI i A8 B A TR . P A 55 B i S A B T A TR, B4E for AP A IR (L

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

H A58 2 B A FRIETE RS o AR S 8, (RSP %S, M ATARA A SRR RTIRE . $25: NE
PRE range () 2Rl EAR LTS, & T Pascal HiY for 1 := a to b do XFEE;
U0 1ist (range (3)) £REFFE [0, 1, 2],

flEl: Y PHITEIRSR RS SO A — DRI R (X AT RE R A4 T a8 P sl an s ) . 2 —1 W

PRV T SRR R — DGR, R ACER S TR . PR LR B P 9 R I AR A &

2l XEWEUERER RN FI MR 7248 (B2w) —80, FT—IUtaidd (R HAR SR

OB Y I bRS ) o UL, ANSRE R ATE 91 24 R AT A — A3, A BT S AETRERAY T

%%¢Tﬁﬁﬁﬁoﬁ%ﬁﬁ%@%ﬁ$%ﬁ,ﬁ%%@@%ﬁﬁ%ﬁﬁﬁﬁﬂﬁmwﬁﬁﬁﬁéﬁmﬁﬂ
. B

for x in af[:]:
if x < 0: a.remove (X)

8.4 try iEn)

try WY R — AL TE A G S A PR A/ PR

try_stmt = tryl_stmt | try2_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except THIRE NS N RELLE. Yery TRAPEA KEFFER, A FFHABMR2 T, 4
try TARARER, RHEEIN RS R HIRRSURAA except T4], HERIGZRHEM
PEPCHY T4 ANRAFAETCFGA N except 741, BV IRIG—1; BERFILEAEMTRR . AT 20
except 1), ZFRNKPORME, RGN R HRARRE HA” WZ AL Z . — DX
RIe WA RTINS, s R & A% T T JCALI P 2 A -

WRBEA except T4) 5 RHAHICHES, WAL AT RUL R TA AR EARSE R R i as

UIRAERT except THISKHAYFIACRIAM G K T 55, WIECRXT AR BEE R S B0H , AL AR AR
AR LRSI R R (B ER B oy IBREIG KR HE) .
Y E| A UCACH) except TAII, A HAFPIRILLT % except THITE as K TFZIGHERT AR, WARAFAE
BEOCHE T, I A% except TAJMFHGINAT. A except THJERAAUE AT IATINTA0MR . M EIA TR
ARERS, MR RF A ry B2 FRSEIT. OXERE DR T F — A SR i g,
SEE AT N2 AL BRARAY try A, WISNZ AL BRSNS AL BRI )

' R SRS SRR, BAEE—A final ly FAIEMSIE TH—ANRE . F5I AR SEBREmEL.
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M as B HARRIE ) — DR W, BERTE except TRIZSHRIHIERR. X4 T

except E as N:
foo

YA

except E as N:
try:
foo
finally:
del N

XEWRE S H RS — A R PR A BETE except T2 GTI T . T 2005 2 B A 1 1
BRI, EAMSIRSMRARMIRIIEERT |, ORI SR AL B PR A 5 BB e 2 R — R A

TE—> except FAMABEIATZ B, A K55 BEAE BAFE sys B, FHT sys.exc_info () Kifj
], sys.exc_info () RE—A~3 o4, HFHL. FHLFMEIEIXTEAN (S Wirk LR 2R EH —
1), HTFHERF bR E A . UM R E R EGR B sys . exc_info () MMESKE N (JFH
HIFY) JRAE.

WERFEHR BTt ry TR BA G K7W, HHEA P FTreturn, continue Bbreak 4], AR
else THIFBIT. else i HMFEHASM LA except THIALHL.

MSRAEAEfinal Ly, AR T . oy PRSI, I Mexcept Al else T4
SR O T o A TR AL IRAG S0, S IR R AE. £inally FAPHBEHT. WSRETERE
P8, BATE finally TANGRRHERS|%. W finally TAIRT B 5%, RME0T
ﬁ%%ﬁ&iﬁﬁ%‘ﬁ%i?% MR £inally TAIFT T return, break Bcont inue A, WL
S e

>>> def f():
try:
1/0
finally:
return 42
>>> f()
42

fEfinally TAJHATHIE], REPARERBUTH {5 E -

M return, break B cont inue {EAIE— try..finally iBAIM t ry TIEAE PR IATR), finally T
WA TERIFRD BT

PR IR [BME R i S TR ret urn iR RER . BT finally TAIERZPEAAT, FIAE finally
TR AT return iE4) R R R HIATIN:

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

R EZE B D7 — R E], A XM raise iBA)4 BUEE I B 0] DAEraise 1% 4] —3548 3] .
3.8 it H4#: £ Python 3.8 2 Hij, continue iBMANSUIFFEfinally FAIREH, X2 R N HARSEIAFAE—

A1)
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8.5 with ig4)

with 35 TG M E T SO (S Wowith 154 £ F SUE72 2 ) & X B i AT«
AV £ ry...except...finally (BB TEE AT (EHEE A

with_stmt
with_item

WA —A “TH” Wwith B2 r:

"with" with_item (","
expression ["as" target]

with_item)* ":" suite

L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
2. A LTF B Y__exit_ () DAEIGSMEA .

3. KRRV B SCEHERN_ _enter () i

4 QRwi ch IEAP RS — AR, RE__enter () MREHERFPIRIELS E .

M wich iSRRI

enter () JYERBIN AL EER, W exic () R 2.

PRI, AnSRAENS H Ap 0 SRR (F) A A i, 0 SR A FE TR A R N A A A R . 25 LT THT A9 5

6 4.

5. PATIERIAR .

6. JGEVIM LRI BIARI__exit () Jrik. QARERRAIR I R SE80, WA (EHm
WG BB SRR S  exic_ (). HMMHE, FHLHE=A None 4.

MESERARMR I E R HE SN, HHEA__exit__ () FEMREEAR, WHIZFH S E5]
Ko WARIREENE, WIZRHSPANH, HSMEPITwich IERZ IEHTER

WASEA A T R DOMAE RS RIR I, WDRA__exit () MRFEMESPANE, FRTEIZIKIBH

IR KA B ARSI T -

WRAGZATH , WEMAEFAEL S wi ch IBAIE R4 R SUEHAS:

with A() as a, B() as b:
suite

ST

with A() as a:
with B() as b:
suite

3.0 WS R B Sk
W%

PEP 343 - ”with” i&4] Python with &AL

8.6 EFE L

BRRSE SO P B E ORI sE S (B A7k &

HEARB .

AR R LEH —TF)

8.6. HRBEN
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funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]] "™)"]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter .

| parameter_list_no_posonly

parameter_list_no_posonly
| parameter_list_starargs

parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["*x*"
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI SO AR TR T ) o B R IR S 24 i S 0 i 44 25 W) PR R B PR 7 21— e ok g (e 0nT 34
AT B ) o XA RO RS 2 B 4 Jm i 42 25 RIS T, A R BSR4 Jey i 4 2
[

BRBCE SOFARIATIREA . A 2 bR O I A S AT A 2

— AR HUE SO0 AR — AN A decorator FE kAR . 2 BRI E SCIRFE B 5 1% eR B0E SO A s rpox
PR AORACORAE . SRR DS, BN B RAE N e SH R . HaR o]
{ERF B E B R B AR I RO R - A Mids & DARRE D7 U o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
KREEENT

def func(): pass

func = fl (arg) (£2 (func))

A Z AT IR UG B BT A SR 98 E B 44 75 func,

B AWEANT A B B A4 = ik XL, %R Boipids B SBOAESE”. ST — P EAR
IEHRIES:, HW N argument 7] DAERIH PR, FEBERE DL T S HIESRIBGMEDRE. R — MBS
HAROME, JESFATE " Z BIRTE S ab 5 BA BOANE — XM R G RTE L P s .

BRINES L 2ALPAT B SUM N T AT B R AR . X R 24 R BOBE U R HORE— IR,
MR “TOTE" (e RO IR X — RAEBRAE S 28R, Blans ) 2 s LAy g S H R
WH AR NSRRI TR (Bl SRS T 00, Wsihs EECAEB S RE N XEE A2
AT B . SEd bR — I ik U None FESBAE, FAERR iR b B U b A s, Bl

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BR KR T SRR R — o SRR R . RO BR R TE S PRSI T A TESIRE, 801
MESR, SR TSE, SUNEOAME. WRAFAE * identifier” XHEMIERX, EXPHIIHULA—A 0
R FNALATHON G SR, BRI Z IO WIRAFAE  *identifier” XFERYEN, BLWHIMHAN
— A PSRBT RN B P 2R, BOA— R R St . AE7+” B *identifier”
ZRWESHR TS, Rt KT S HUE A

* AR BRI S — St B A I S e O A __doc_ R, R %R B docstring .,
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S AR s, RIBERXNERS ARG L expression”. E{IESEBT LA FY, #£%
*identifier of **identifier XHEMIES WAL, METLAEA “RE" fRyE, HEXCHER S5 %
JEI_E"—> expression”. iXEEARE I DU AR A RN Python k. ARy HFEAE AN 23 U2 s BT 1 Lo
BRI T A A R B 22 __annotations_ JEMEH DAXT I IE S 4 FR R 0 F MBI . QSR T
annotations import from _ future_ {75, WIARESTEZTTINRAE A FAFER DUS I IE R SRAERM . &
W, EATSEPATRECE SURBORE . FEXMIEOL T, AR sRAET vl e 5 B IFE IR RS b B 7N
Ifl .

BIAEL R (REEF DR EE) PAMESRIZEF S P B2 T RER . X TH A lambda ik
2, MR Wlambda #3% X, — . &R lambda FU2 ] R HUE L) —FRIL S FE7de £ e
SR PR B T DS lambda 2385 X R AL RER L i SR 28 HAL 2 FR . "de £ A SE PR L AR,
HE VAT Z S TE R A AR

PP BTE RO sRBUR T 2EX 5. FE— DB IAATRY de £ TR S SRl ek B nl 1 [m] =
3k o AEHREE BRECH O T 1) 1 ph 28 T DAY )4 25 1% def BRI s BRI SR s B BRI S I G & 54—

hs%:

PEP 3107 - R8O 5] 4 eR BV R o

PEP 484 - JRIPLR ARytmbrE o e 3 AR

PEP 526 - A8 balER il 22 RS IR AGRIfe, SRR ML i &

PEP 563 - SEIRMIBATEARM SCRFAEIZ 4TI 1 AP AR ACPRAFAR M0 AR AN I B SRAE A S BUAR ¥ A F ) 1)
FIEIVER

(o0}

7 RENL

R RN LRI G E X (B AT/ R TR AL A —Y):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

PSR I TIE R . P QRS Sl 20t EIER 91 3% (I VAR 2 %), SR e TR Y.
BHORECA— D AFTRIOFNR . B URIIRIIIEIINDR H 52 object; KL, -

class Foo:
pass

ST

class Foo(object):
pass

Wl o ZERAE— BT I AT (B I & 5 2052 Tl T, (DRI Qs i e i 44 25 1) A AT 14 42 g i 44
2. GEE, JMA TG REUE Lo ) MIMREGTRPATIG, FHIETIICRE B 25 50 H R i i 44 25 0] S e £t
o —AEX LBt HERMERAE NIRRT RAEN R4 250 . R
TE A B 4 R iy 44 25 ) 0 B 2R 52
TEAMR N E SRR PRI PRAFAE BT B __dict_ o G vERE MOF iy n] SEd KRR 2ENI we g iy, I
HRGE B 7 SR E U2
R RIEETET k HEATE R E .

3 AR S — S A U R R IR E 2 24 251 __doc_ 46H , Wabi2i%ZMdocstring.
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RO AT AR LR MR K FE,

Qfl (arg)
Qf2
class Foo: pass

RECENT

class Foo: pass
Foo = fl(arg) (f2 (Foo))

PR AR RN 5 s ECR RS A ] . SR IS g8 e B R4 %

PRy DATE RO 2 SN E A BOE KR IR BTSRRI Tt 52, SCpilJE Ik nl@id self . name
= value fEJVAHTIGE . RMILBIEMIYIiEL"sel £ . name” FRIERTI, i id 177 =5 1 i L&
Ve BRI R L. RTINS BUR MR BOAE, (BAERES5N f T AR (i n] RE S EOR B 45
Ho MIDABE 468 25 SR QB RA N [R5 BULAR Y Y S Bl AL

h=%:
PEP 3115 - Python 3000 ¥ c R oTIrHESCA G AEERIHE I, DA & F Uar e @i A To i 28015
PE i

PEP 3129 - JEEMAT MR Midr iR il . s BRI IR i 2 7E PEP 318 Hgi5 | A .

8.8 iz

3.5 BT

8.8.1 hiZEREE X

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python PR AT DAYEZ A E R AWK E AT (3 Wcoroutine) . FEVMEBEAR TR, await fl async FRiHAF
CHUNPREE KA await Rk, async for Plfasync with HEEFEPIMRERRBUARH

i async def BE¥EE LR AFEREL, B ENIAEE await B async X4EF,
MR EUA T yield from £iEA K5 K SyntaxError,
PIMEE BR B 1511

async def func (paraml, param?2):
do_stuff ()
await some_coroutine ()

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable WL iter SEINFE ] B A, T asynchronous iterator V] PAYE XL next J5 5 iE 726
(MR
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async for WAV M b AR AT AL
PAT ARG

async for TARGET in ITER:
BLOCK

else:
BLOCK?2

TETR X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True
while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
BLOCK
else:
BLOCK2

HHBR_aiter () f__anext__ () TN
TEMMEREARZ AME T asyne for iEAPKS| & SyntaxError,

8.8.3 async with {4

async_with_stmt = "async" with_stmt
asynchronous context manager s&=—fficontext manager, GefETEE: enter 1 exit J7 15 PR EHAT

PAT ARG

async with EXPR as VAR:

BLOCK
TEiE X EAEN T
mgr = (EXPR)
aexit = type(mgr).__aexit___
aenter = type(mgr).__aenter__ (mgr)

VAR = await aenter
try:
BLOCK
except:
if not await aexit (mgr, *sys.exc_info()):
raise
else:
await aexit (mgr, None, None, None)

HWHSW__aenter () Ml_aexit__ () THRFENE.
T EREUAZ AMEFH asyne with iEBA)¥5| % SyntaxError.
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hz=%:

PEP 492 - {§i J| async fll await (57523 FHEFEAE A Python H i — N IE S B S, 38 InAH 2 1 52
FRiEvE.

[EIfiR
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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

4

ERREERESE

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]])

(continues on next page)
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#EHE—1)

# 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] |
'*' [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]]])

| '"*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])

| "**' tfpdef [','] [TYPE_COMMENT])
)

tfpdef: NAME [':' test]

# The following definition for varargslist is 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 1(',' vipdef ['=' test])* '," '"/' ['," [ (vipdef ['='_
—test] (',' vipdef ['=' test])* ['," [
txv [vEpdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "**' vipdef [',']]]
| '*" [vipdef] (',' vifpdef ['=' test])* [',' ['"**" vifpdef [',"']]]
| "**" vfpdef [',']) 11 | (vfpdef ['=' test] (',' vfpdef ['=' test])* ['," [
At [vEpdef]l (',' vfpdef ['=' test])* [',' ['**' vipdef [',']1]1]
[ "**" vipdef [',']11]
| '*'" [vifpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]

| 'rxt vEpdef [', ']
)
vifpdef: NAME

(continues on next page)
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HEH L5
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: ('+=" [ "-=' [ 'x=' | '@=" | /=" | 's="' [ T&=' | '|=' | '""=" |
T<<=" | T>>=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]

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
test_nocond: or_test | lambdef_ nocond

lambdef: 'lambda' [varargslist] ':' test

(continues on next page)
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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) (',' (exprl|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)* [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambigquity. 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 |
'xxT test |
'*1 test )

comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for

(continues on next page)
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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 1s 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]]
\ AU [test] (',' test)* [',' "**' test] | '**' test)
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APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
. APAESE:
o AL P ARERICRS T THERARY Python $2/R5 4%, 4% b, Xt 7 Bars 2 M
(B, Fiss. ISR =E5]), S MEMmz )G,
* Ellipsis NEHFE.
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 W EFEFRUEE H, B4 1ib2to3s ML NMISL AT Tools/scripts/2to3. &L
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 — J:fj# FKEEEIHAA & 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 — FELTEME B4 BRSO S 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 — 5Ty A1) pyc G F 2 8L 4 1 75 (7 9 £ 15 MG 6 i HAT 2P R 4 Y 6
Y. B O AT B kL

hashable — WUy 7y — A% 5 4 W A (5 0 28 7 FC 2 i o 0 0 4 R s, ARkl Tee A (B R A
H__hash__ () J7¥E) , FATDAR HABXS AT IR (EFRERA _eq () TiK) . AIRAXS
WO B AT A [ PR e (L LA R A AT

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 — FiHe BEXT 52 Python fCA5 ) — PPl 2L BNy . A AEHLEAG M7 44 25 8], w4 £ {12 Python X
2 R E i importing $EVERE N % 2] Python H .
Y 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 - HLZc4l ARiE “HA 0 v FAEMK H oA, HFHEPWe RS cRL N4 TE
PRI IR A RA B . ARG 2R Bl SR ] BB A oA A
HENELRPNETHAITH, B time. localtime () fll os.stat () WREIE. 51— 012

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

AL B T e B (BN BT B 1)« BeAh, B e ALim i w8 IS UM tuple QR 3
ARRF BT AR B . XA AT T 45, S M T K% collections.namedtuple ()
Q. JE—Fh0r G LU —L T T4 5 N BB AL ST FrSe I T ik .

namespace — iy #4243 [ 44 AR AEUE R T . A B RA T, SRR ER, LA E P iRE R
HAE] (VA2 N) o finss a3 (R LB 1E fy 24 0 28k SRt . N, pR%i builtins. Open'ﬁ
os.open () A E A H F a4 23R DKo A A (B 2k BRI 455 0 S A R 50k 5 B
ﬂii‘fé%ﬂ"ffﬁ?ﬂé 4N, random.seed() B itertools.islice ( LﬁF‘ﬁﬂiﬁﬂﬁﬁTLM@%{m
i random 5 itertools A4 BISZHLT .

namespace package — @ %2 [W{4 PEP 420 fr5| Ap—F U8 IE TR A g ifipackage, fiv44 2SR EL AT A
AEEFRY), HAliidJr s\ Gregular package N[, BFEAEAIEA _init__.py .

FH [ £ Wmodule,

nested scope — itk £ 1M 75— KJEE T HASRRIGE S, B0, 7559 —RE MiE AR ET AS |
BB AR B . T IR EE A ERIA RS | A SO xR TRk SR A B B S RS2 BR T e 9 )2 1
Ff. KR, 2RERMIZEENERT2RGA%SE. @idnonlocal KT VUG AINZVER
1%

new-style class — X8 X H w5l C 8 T f 220 5 1 29 U IHFRIE - 28 5811 Python fii A, A #7aK
JEAEf% 8 ] Python it o8 IR ERE, BN siots | FdSF. BHEJETE.  getattribute ().
B EME ST,

object - X R L EAIRS (Bt ) ARTUE XATH (i) BEdE. object WITAnew-style class ¥
IZ R4 .

package — {4 —Fh A AL & AR B Bl H M0 5L Python module. MEGAR B, B2 A __path_ &
PEI¥) Python A5 .

Y5 2 Wregular package Fnamespace package.
parameter - J§ 5 funciion (SI7vk) S T HIA SR, EHE AT IABEZ I argument (Si{E RN,
W, 21%%). ALMES:

o positional-or-keyword: LB IBETF, T8E 0 DMERIE E S &AW PAVER £ 425 240 15
AWEZ, XEBAWIES AL, FIU T foo F bar:

def func(foo, bar=None): ...

* positional-only: {LFROIE, $&&E—A REEHAIEE ARISEL. Python Wil & AR E L Z1Y
k. (Bt NEREH URMEES (Kl abs () ).
* keyword-only: {UfRKHET, F5E—A HAEE L KRETHEARNSE URKETIE S S 7E KL

E ST S R P & AR BT S BE L2 A TN E TR S Z Aiic—4 * RE S, By
T 1) kw_onlyl F1l kw_only2:
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’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ]S, H5E W] ABRME t— ME BECR AL B SEA BT (BT HALE 2
CRZMESHZIG) . EMESAEETEES AR « € L, BN Rmn args:

’def func (*args, **kwargs): ... ‘

o var-keyword: T]7AECEETE F5E AT DARIME AR TS0 (MEInfE HALE S E 32 00
FBHRZIG). XFIESELAERSAMEIME ** Kw L, i EwEe) kwargs.
TEZ 0] DA B4 2 PRI S50, U nT DA R L8 ] Be S 40048 e BRIAE -
71Z: Wargument RiEFRLH . SEEESHXNTRE ILFE,. inspect.Parameter Z&, FH3E 3L
—4pLJ PEP 362,
path entry — J&4E A 11 import path ) —NHIMAIE, 2x8path based finder I RAAREL T AR
path entry finder - J&1: A KDY T —A] XL sys . path_hooks (Rfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIAA T

path entry hook — B #8 A V¥ —FPal P FAXT 5, FEHTE Q0] 22 $R0R7 5 parh enory W RBEHR ) 1 D0 REAS (i
H sys.path_hook %R [E—A path entry finder,

path based finder — J& T-BEIERI AR ZS BRIAM—FPTib 12 &K 5, WIE—ANimport path WAL,

path-like object — B HEFM4 E DU REMABEIINT S . KSR DL D RRBEEN) str 805
bytes %, WA PAE—NELEI T os.PathLike MMUAIRIER . — 3 Hf os.PathLike PHLARIS
AV os. fspath () BREEEWN str 8L bytes BRI I REG KL, os.fsdecode ()
os.fsencode () AIH5 AR ORIRTS str B bytes FERMZEIR . HXTZ2H PEP 519 5] A1,

PEP “Python J{5iF2 " MYIESCHHE . —~ PEP wiije— it S0, i1 Python #H AR HLAEEL, stk
—~ Python (R F I b HUEBE BRI . PEP I 24 S (HORSf 1) S AR AR AL T4 BURF P B BEE R
PEP WA 5 th 2 BRI Wk DR 5 B I8 A B R A6 25T Python Y BET R4 5
SRR E LS . PEP BVEE A SUELEAL I AR IR, FF IR A [ R ARAC A SCRY .
Z: I, PEP 1,

portion — {5y 4 — A~ 44 25 AL B SR NSRS & (WATREAFL T — A zip SCPFWY) , HLpsE UL
PEP 420,

positional argument — {5 ¥ 5% 2 Wargument.

provisional APT - #5% APT 7 5E AP 245 BUA i HERRAEAR 1 22 (Y 17 5 A Ak PRI Z S W T A .
RMRIL AT A S PAERUAE, (HREHGARCE &, ol n] BEAEA% OIT &35 1 A A E e Dl
TEATREARAER E R (R URERRZE ) . BWMESOR A 2B REET - (U APLRUIMAZ HiR
25 S F B A M BRI 15 A BN A 7T BB Sk R

RITE X APL R UL, a5 AR E MR SN B a iy 27—l i) i oA iR
2R RSB —Fh ) JE A R R T %
X APAL BRI AR SR PERF SN W S, AN 2 T 0E S KIS BE BT IE . 10 UL PEP 411,
provisional package — ¥ {0 Z: Il provisional API,
Python 3000 Python 3.x ZAiFLMNERR (X4 FHEMA 3 ) R AAISIEE LI E BB T ) . AHHE
WG H “Py3k”,

Pythonic $7—™ UK BL— B UL B A5G T Python i 5 i A XA FNBRS, TIAS & (0 ) At 5 vhad T
AR R SE BT . B4, Python Ay i KUK & i 1) £ o - TR ER A I — AW IE RO R R BT 78
o W2 HAMTE SRR RREH, N IARIAZE Python A I S — MR
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for i in range(len(food)):
print (food[i])

I 7 ) S5 57355 B Pythonic (7535 f& 1IXFERY:

for piece in food:
print (piece)

qualified name — FE #iFx —NPASUS M BRRI A PR, s MSEERIY 2 JR VSR E S B b o SCROFEAN 2L B
ROk BT, AHE I PEP 3155, X T Z A RERIZE, FREA IR SR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C.__qualname___
] C |
>>> C.D.__qgualname___
'C.D!
>>> C.D.meth. qgualname_
'C.D.meth'’

295 T 5 B, TR E S AR BRI PSS TR 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| JiHEL X E X5 HIOECE . 24— XI5 TR B, 4B 93 TR oRE
e 51 THECHE Python AR R Uil 7 2 A Al Wiy, {H'E @CPython SEIL— A KBICE . sys BibE X
T—/> getrefcount () pR%L, T 03 AT B R MIERE X S 05 T

regular package — 5 AL LS B package, FIUWEER—4 _init__ .py XM HFE.
%2 Wnamespace package.

_slots__ —FPEFESRNERAG AR, 3 7S A I SE 0 SR MR AE X S R B SL O HUOR T N AE . BRI L
RFAT, ARG ARS, il AR EE DRG0 TR, BIaREE N Y AR, I
HH A A RS2

sequence — Ji-4l| —Firerable, T FRHEL_ getitem () FREEITERM B EES [ M TR AW TR VI,
LT —AREFHKER_ len () F¥E. WEBFFIREA 1list. str. tuple fll bytes,
HEER dict W getitem () Fl__len_ (), [HEIANBTEEIETS, HREERK
Hsf 5 AT B i immutable FgE T AEFEEL

collections.abc.Sequence IR R L EN T —PMHEEEWED, BEBHET_ getitem ()
M__len_ (), #INT count (), index (), _ contains__ () M__reversed__ () . A PAf#
register () BTN LIILY EE O RyEHL,

single dispatch — 53R —Flgeneric funciion 53 YRIE, HLHUZE T RANSEG AR ER .

slice — YJ )i 0 HAL S T HEE sequence B)—FF B4 Y@l (i FArbmic Rk el@n, 78 11 el
JINPAE S0 e, Bt variable_name[1:3:5]. HHES (FR) ARictENEREH slice %}
%,

special method — $§5kJji% — 7 Python [ IR IA, FIARRIREASRABUAT R E BAE B QAT N 2845 . X
PO AR T A BN R LR . R SR S W 7k o ik % AR
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statement — {54y [EAERETEL (— MU “H) BB, — 2B AT DASE—expression BN A 5
SEESER, Bltnif. while B for,

text encoding — SCASRY JITF Unicode P4 Hf 20 i 0“7 3 HR 1A 20 35 -

text file — SCA P —FhEENS IS st XF4 K file object . B — SCAS SCHFRSE BRJE T ) — 418 1) 7 B9 s
T B shbBext encoding. SCAR U FAEFEASCAEE ("o 5 'w') FTHFHISCHF. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

HiESFbinary file T fRREW RS F 5 3 7 BYSCIRISR .

triple-quoted string — = 515 ¢FFh I RAM =AELNG ]S () SERGS ) W7RH. ENTEDRE
S RA M5 SRER TR A 2R, BREZMAL. ENARFRETR NG RE
e X BRESHIE S, H H A DABS B AT JOf 68 1 HEREAT , 1E20 5 STR A0 R R 5 1

type — B KA Yo E—AS Python W4 & TH AR X LREBEA —FIEA, FHEXT AR, [TPA
PiRIER __class__ &M, o2t type (obj) KIKEL.

type alias — 8R4 —RAAGFE S, QD7 2R U R BRI FE AR IRFT .
KRB BRI MR X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuple[int, int, int]]:
pass

] DA B Ry e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z 0, typing £l PEP 484, H A %t I T RE AN
type hint — B3R annotation NS R . K@M, BRENIE S B0R BIMETE & TG 287,

FAUER R T AT, Python ARESREEME, (HH A ESRA M THEME, T8 IDE S
A S,

AR, RIE MR R R BPE R T A typing. get_type_hints () Ry, {HJ5HAs &N
AATPA,

Z W, typing Hl PEP 484, AR HINRERI TR -

universal newlines — Jli 47 —FPiR AT 7=, RAT A FF- S8R0 AT 45 bR Unix (94745
TRAE "\n'. Windows [NZE "\r\n"' PAKIHIK Macintosh [JZ57E "\r'. &, PEP 278 il PEP 3116
Flbytes.splitlines () JfEHEZ M.

variable annotation — A8 s 7R X AR B 8 P annoration
TEFREAS B o 2R JE b, T8 PR A H A

class C:
field: 'annotation'

AFEARE T O AR L 2w s BINDA T AR B2 int FREURO(E:
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count: int = 0

AR BT AT PRANMRRE I A A7 2 a9 AR5 &) 5
% function annotation, PEP 484 F1 PEP 526, H Pt LB RER 4R .
virtual environment — JEISRSE — R T HME AR B ROIZATIIREE, FuvF Python JiT PRI I R A8 226 Al
T4k Python 53 % RS TSIl — R4 st 1036 Python 1L HOFH
RN, venv,

virtual machine — JBHIML — & 58 438 & M & LI AL. Python K 4DUAL W] AT 57 45 15 4 35 48 T A= 1
H]bytecode.

Zen of Python — Python 2 71111 Python i3 #0J5UN 527 , 7 T MR 5 0 S SORh 2 o 777 36 EL b P
AT BB A" import this”,
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BARIELEFIRA S 14

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

B
* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
e Fredrik Lundh 454, Sphinx 4¢f) Alternative Python Reference w1-#] H IS 2 00 5 .

B.1 Python {898 BRKE

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAIE] Python A7 1458 3 B Bk A 4 7 15 (R i (E ] S — Jalt i iR g A1 !
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apPENDIX C

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

ffilE): GPL 345 H A ERF Python {£ GPL R k7. 5 GPL [, Jiif Python ¥ niEAR AL 43 B A UG

W
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

JRUIARZAE Guido 55 T TAERYSNIREREE , AIfGaX 28 B A oA vl fiE -

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 F PYTHON 3.9.0a1 #y PSF ¥Fa] il

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.0al 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 3.9.0al 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 3.9.0al 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 3.9.0al 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
3.9.0al.

4. PSF is making Python 3.9.0al 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 3.9.0al WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0al

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0al, 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 3.9.0al, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM # &Il

BEOPEN PYTHON JFE 14 ] P ER 1 AR

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

(continues on next page)
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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 FiF PYTHON 1.6.1 ) CNRI o] ¥

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 THEREOEF.

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

(continues on next page)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]Hpix

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 WU 89T ol 5055
AT 2 Python JATHUIACTA 5 =y BOPHI VT RIBIIT A, WA LR A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 2511,
5. PRSI se iR (FR):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

(continues on next page)
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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. 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.

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 EfEx

socket U] getaddrinfo () fl getnameinfo () ML, XLEREIFAASLE WIDE IiH (http://www.
wide.ad.jp/) B R SCARH

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

(continues on next page)
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFRS

asynchat fil asyncore FHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies R4S DA T H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS

(continues on next page)
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SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace BHUE A DA T AE:
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 E UUdecode &%k

uu AEHALE DA A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(continues on next page)
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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 = Ei2=EAH

xmlrpc.client FEHEE DA R FEEA:

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. 1IN 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

test_epoll fHRELE DA EH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

(continues on next page)
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"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue [FHZ AL AR A= HH:

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. 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

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

Python/pyhash.c 34457 Marek Majkowski’ X} Dan Bernstein [/ SipHash24 ZyERSE . BA-SDA T A RH:

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy

(continues on next page)
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c ML T CiEF Y dtoa Fl strtod pREL, HIT-RF C 155 OBURE FE BRI FAFER A T4, |
David M. Gay 4[] 44 SCEFIRAE T K, %324 B 7] A http://www.netlib.org/fp/ T2k, 2009 4F 3 H 16 H&3|
1) 265 SO 75 AT BRURCRR 7 7T s B

/*********************************~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

WEREEAER G AT A, W) hashlib, posix, ssl, crypt BB /i] OpenSSL R4 i PEfE. AL, @EHT
Python [ Windows Fl Mac OS X 2327 n] fiE {4 OpenSSL (45 D1, FrDAFE BEAL RS i 1 OpenSSL 1]
R 5 D

LICENSE ISSUES

(continues on next page)
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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

LR R I S I S e N S N S N S N SN T S S S S S S S N S S i e N S N S T 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.

(continues on next page)
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% ok X

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

LR R I S I S e N S N S N S N SN T S S S S S S S N S S i e N S N S T N S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.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

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

(continues on next page)
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* 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. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRAEBE —-with-system—expat BUE THH, 50 pyexpat §7#RIE M5 expat YR FE DA EHY:

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

BRAEGEH ——with-system-1ibffi NUE THH, B0 _ctypes ¥ AR (5 Libffi JHA#E DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,

(continues on next page)
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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

W ARG EAREBIRY 20ib AR IHT ek TR, W55 2lib PG 8 DR 2 1ib 37 J%:

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

tracemalloc fifi RS 7R SEIE T cfuhash Wi H:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following

(continues on next page)
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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

FrdEfi ——with-system-libmpdec ¥ THE, HN _decimal Bl E H L7 libmpdec FEAH5 DAY
A,

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. 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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test £ (lib/test/xmltestdata/c14n-20/) ) C14N2.0 i 2= {4 3k P T W3C M % https://www.w3.org/TR/
xml-c14n2-testcases/ , F-AR#E BSD ¥ 0[IF (=43 %K47:
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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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., 109

ellipsis literal, I8
T

string literal, 10
. (dot)

attribute reference, 68

in numeric literal, 14
! (exclamation)

in formatted string literal,ll
— (minus)

binary operator, 72

unary operator,71
' (single quote)

string literal,9
" (double quote)

string literal,9
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

HEF, 72

o\
Il

augmented assignment, 81
& (ampersand)
EHF,73
&:
augmented assignment, 81
() (parentheses)
call, 69
class definition, 97
function definition, 95
generator expression, 64
in assignment target list, 80
tuple display, 62
* (asterisk)
function definition, 96

import statement, 87

in assignment target list, 80
in expression lists,77

in function calls, 70

BET, 72

function definition, 96
in dictionary displays, 64
in function calls, 70

BET,T1

* k=

augmented assignment, 81

augmented assignment, 81

+ (plus)
binary operator, 72
unary operator,71

+=
augmented assignment, 81

, (comma), 62
argument list, 69
expression list, 63,77, 82,97
identifier 1list, 88, 89
import statement, 86
in dictionary displays, 64
in target 1list, 80
parameter list,95

slicing, 69

with statement, 95
/ (slash)

EHF, 72
//

EHF,72
//=

augmented assignment, 81
/=

augmented assignment, 81
0b

integer literal, 13
0o
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integer literal, 13

0x
integer literal, 13

2to3, 109

: (colon)
annotated variable, 82
compound statement, 92,93, 95, 97
function annotations, 96
in dictionary expressions, 64
in formatted string literal, 1l
lambda expression, 76
slicing, 69

; (semicolon), 91

< (less)

£ET,T3
BET,72

<<=

<<

augmented assignment, 81
<=

AT, T3
 EET.

augmented assignment, 81
= (equals)

assignment statement, 80

class definition, 32

function definition, 96

in function calls, 69

£ET,T3

function annotations, 96
> (greater)

BET,T3
£ET,T3
BET, 72

>>=

>=

>>

augmented assignment, 81
@ (at)

\a

escape sequence, 10
\b

escape sequence, 10
\f

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
>>>, 109
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

BHT,T3

A

augmented assignment, 81
_ (underscore)

in numeric literal, 13,14
_, ldentifiers,9
__, ldentifiers,9

__abs__ () (object 847 i%), 38
__add__ () (object 897 i%), 36
__aenter__ () (object 897 i%), 41
__aexit__ () (object 8975 i%k), 41
__aiter__ () (object 897 i%), 41

__all__ (optional module attribute), 87
__and__ () (object 7 i%), 36
__anext__ () (agen 897 i%), 67
__anext__ () (object 897 %), 41
__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

class definition, 97 __await__ () (object #y7 %), 40
function definition, 96 _ bases__ (class attribute), 22
EEF, T2 __bool__ () (object method), 35

[1 (square brackets) __bool__ () (object 8975 i%k), 28
in assignment target list, 80 __bytes__ () (object 075 i%), 26
list expression, 63 __cached_ ,53
subscription, 68 __call__ () (object method), 71

\ (backslash) __call__ () (object 897 i%k), 35
escape sequence, 10 __cause___ (exception attribute), 84

\\ __ceil__ () (object 8497 i%), 38
escape sequence, 10 __class__ (instance attribute), 22

144 ]|



The Python Language Reference, (E] 3.9.0a1

_ class__ (method cell), 33
__class___ (module attribute), 28
__class_getitem__ () (object 4948[FIrs B ), 34
__classcell__ (class namespace entry), 33
__closure__ (function attribute), 20
___code___ (function attribute), 20
__complex__ () (object 457 i%), 38
__contains__ () (object g7 i%), 36
__context___ (exception attribute), 84
__debug_ ,83
__defaults__ (function attribute), 20
__del__ () (object &4 7 i%k), 25
__delattr__ () (object 897 %), 28
__delete__ () (object 7 i%), 29
__delitem__ () (object 897 %), 36
_ dict__ (class attribute), 22
__dict__ (function attribute), 20
__dict__ (instance attribute), 22
__dict__ (module attribute), 22
_ dir_  (module attribute), 28
_ dir__ () (object &9 7 i%), 28
__divmod__ () (object #97 i%), 36
__doc__ (class attribute), 22
doc___ (function attribute), 20
__doc___ (method attribute), 20
__doc__ (module attribute), 22
__enter__ () (object w75 i%), 38
__eq__ () (object 847 i¥), 26
__exit__ () (object 847 i%), 38
_ file_ ,53
_ file_  (module attribute), 22
_ _float__ () (object 8975 i%k), 38
_ floor__ () (object 897 i%), 38
_ _floordiv__ () (object g7 i%), 36
__format__ () (object 97 i%), 26
_ func__ (method attribute), 20
__ _future_ , 113

future statement, 87
__ge__ () (object 57 i%), 26
__get__ () (object 847 i%), 29
__getattr__ (module attribute), 28
__getattr__ () (object #975 %), 28
__getattribute__ () (object 897 i%), 28
__getitem__ () (mapping object method), 24
__getitem__ () (object 897 i%), 35
__globals__ (function attribute), 20
__gt__ () (object 8975 i%), 26
_ _hash__ () (object 847 i%), 27
__iadd__ () (object 897 i%), 37
__iand__ () (object 897 i%), 37
__ifloordiv__ () (object 897 %), 37
__ilshift__ () (object 897 %), 37
_ _imatmul__ () (object 0975 %), 37
__imod__ () (object 897 i%), 37

_ _neg__ () (object g7 i%), 38
__next__ () (generator 897 %), 66
__or__ () (object 97 i%), 36
__package
_ _path_ ,53

__pos__ () (object 57 i%), 38
__pow__ () (object &7 i%), 36
__prepare__ (metaclass method), 33
__radd__ () (object 8975 %), 37
__rand__ () (object 897 i%), 37
__rdivmod__ () (object 97 %), 37
__repr__ () (object 857 i%), 26
__reversed__ () (object 897 i%), 36

__imul__ () (object 8497 i%), 37
__index__ () (object 847 i), 38
__init__ () (object 897 i%k), 25
__init_subclass__ () (object 89 4a[FIp ), 31
__instancecheck__ () (class 497 %), 34
__int__ () (object 897 i%), 38
__invert__ () (object 897 i%), 38
__dor__ () (object g7 i%), 37
__ipow___ () (object 8497 i%), 37
__irshift_ () (object 8975 i%k), 37
__isub__ () (object 8497 i%), 37
__iter__ () (object 897 %), 36
__itruediv__ () (object 897 %), 37
__ixor__ () (object 897 %), 37
__kwdefaults__ (function attribute), 20
__le__() (object 97 i%), 26

__len__ () (mapping object method), 28
__len__ () (object 5% i%), 35
__length_hint__ () (object 497 i%), 35
_ loader_ ,53

__1shift__ () (object 897 %), 36
__1t__ () (object 857 %), 26

main

4, 44, 101

__matmul__ () (object 07 i%), 36
_ _missing__ () (object 97 %), 36
__mod__ () (object &7 i%), 36
__module__ (class attribute), 22
__module___ (function attribute), 20
__module___ (method attribute), 20
__mul__ () (object 7 i%), 36
__name__,53

__name___ (class attribute), 22
__name___ (function attribute), 20
__name___ (method attribute), 20
__name___ (module attribute), 22

ne__ () (object 97 i%), 26

new__ () (object 897 i%), 25

,53

__rfloordiv__ () (object &7 i%), 37
__rlshift_ () (object 897 i%), 37
__rmatmul__ () (object 97 %), 37
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__rmod__ () (object 897 i%), 37
__rmul__ () (object 897 i%), 37
__ror__ () (object &9 7 i%), 37
__round__ () (object 8975 i%), 38
__rpow__ () (object 847 i%), 37
__rrshift_ () (object 8975 i%k), 37
__rshift__ () (object &7 k), 36
__rsub__ () (object 897 i%), 37
__rtruediv__ () (object 87 i%), 37
__rxor__ () (object 847 i%), 37
__self__ (method attribute), 20
__set__ () (object 897 i%), 29
__set_name__ () (object 897 i%), 29
__setattr__ () (object 497 i%), 28
__setitem__ () (object 8975 i%), 36
_ slots_ ,118

_ _spec_ ,53

__str__ () (object 847 i¥), 26
__sub___ () (object 97 i%), 36
__subclasscheck__ () (class 897 i%), 34
__traceback__ (exception attribute), 84
__truediv__ () (object 8475 ik), 36
__trunc__ () (object 897 i%), 38

__xor__ () (object 897 i%), 36

{ '} (curly brackets)
dictionary expression, 64
in formatted string literal,ll
set expression, 63

| (vertical bar)

EHF,73

| =
augmented assignment, 81
~ (tilde)
EEF, 71
Bl 4h
AssertionError, 83
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 86
NameError, 62
StopAsyncIteration, 67
StopIlteration, 66, 84
TypeError, 71
ValueError, 73
ZeroDivisionError, 72
ot
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, 95
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, 75, 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, 71,95

user—-defined method, 20

TR K

PYTHONHASHSEED, 28

EBET

% (percent), 72
& (ampersand), 73
* (asterisk), 72
* *’ 71

/ (slash), 72
/7,72

< (less), 73
<<, 72

<=,73

=73

==,73

> (greater), 73
>=,73

>> 72

@ (ar), 72

~ (caret), 73

| (vertical bar), 73
~ (tilde), 71
and, 76

in, 75

is,76

is not, 76

146

EL]



The Python Language Reference, £[F) 3.9.0a1

not, 76 call semantics, 69

not 1in,75 function, 20

or, 76 function definition, 96
ety argument -- %%, 109

as, 86, 93, 95 arithmetic

async, 98 conversion, 61

await, 71, 98 operation,binary, 72

elif, 92 operation, unary, 71

else, 86,9294 array

except, 93 4, 19

finally, 84, 86, 93, 94 as

from, 65, 86 except clause, 93

in, 92 import statement, 86

yield, 65 with statement, 95
PRt 4 ¥, 86,93,95

assert, 82 ASCII, 4,9

async def, 98 asend () (agen 497 %), 67

async for, 98 assert

async with, 99 I3 =, 82

break, 85, 92, 94 AssertionError

class, 97 4, 83

continue, 86,92, 94 assertions

def, 95 debugging, 82

del, 25, 83 assignment

for, 85, 86, 92 annotated, 82

global, 83, 88 attribute, 80

if, 92 augmented, 81

import, 21, 86 class attribute, 22

nonlocal, 89 class instance attribute, 22

pass, 83 slicing, 81

raise, 84 statement, 19, 80

return, 83, 94 subscription, 81

try, 24,93 target list, 80

while, 85, 86, 92 async

with, 38,95 W4T, 98

yield, 84 async def

PRIk =, 98

A async for
abs in comprehensions, 63

[Flz & =X, 38 PR R, 98
abstract base class —-- £ #%, 109 async with
aclose () (agen 897 i%), 68 PRk =, 99
addition, 72 asynchronous context manager -- & ¥
and TXEHEE, 110

bitwise, 73 asynchronous generator

EHTF, 76 asynchronous iterator, 2l
annotated function, 21

assignment, 82 asynchronous generator -- ¢4 &, 110
annotation -- F#, 109 asynchronous generator iterator -- 7
annotations ¥4 RBHERE, 110

function, 96 asynchronous iterable -- #3F 7% KX £,
anonymous 110

function, 76 asynchronous iterator -- R#H#%RE, 110
argument asynchronous—generator
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ik, 67
athrow () (agen #47 i%), 68
atom, 61

attribute, 18
assignment, 80
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 83
generic special, 18
reference, 68
special, 18

attribute —-- &M, 110

AttributeError
BI4b, 68

augmented
assignment, 81

await
in comprehensions, 63
BsEFE, 71,98

awaitable -- T &4Ex%£, 110

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 110
binary
arithmetic operation, 72
bitwise operation, 73
binary file -- 34| X4, 110
binary literal, 13
binding
global name, 88
name, 43, 80, 86, 95, 97
bitwise
and, 73
operation, binary, 73
operation,unary, 71

method, 21
built-in function

call, 7l

Wi, 21, 71
built-in method

call, 71

W, 21,71
builtins

4, 101
byte, 19
bytearray, 19
bytecode, 22
bytecode —-- F¥#, 110
bytes, 19

B & R, 26
bytes literal,9

bytes-like object —- FHExt%, 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, 35,71
method, 71
procedure, 79
user—defined function, 71
callable
W, 20, 69
C-contiguous, 111
chaining
comparisons, 73
exception, 84
character, 19, 69
chr
[z &=, 19
class
attribute, 22

or, 73 attribute assignment, 22
xor, 73 body, 33
blank line, 7 constructor, 25
block, 43 definition, 83,97
code, 43 instance, 22
BNF, 4, 61 name, 97
Boolean W, 22,71, 97
operation, 76 A, 97
W, 18 class —— 2,111
break class instance
Ik X, 85,92, 94 attribute, 22
built-in attribute assignment, 22
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call, 71

Wi, 22, 71
class object

call,?22,71
class variable —- %7 &, 111
clause, 91
clear () (frame 897 i%), 23
close () (coroutine 47 i%), 40
close () (generator 497 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_lnotab (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 —-— HEH EAFEH 111
comma, 62

trailing, 77
command line, 101
comment, 6
comparison, 73
comparisons, 26

chaining, 73
compile

Bz & =, 88
complex

number, 19

Bz & =, 38

it 19
complex literal, 13
complex number —-- &%, 111
compound

statement, 91
comprehensions

list, 63
Conditional

expression, 76
conditional

expression, 76
constant, 9
constructor

class, 25
container, 18, 22
context manager, 38

context manager —— FFNX&HEE 111
context variable —-- FTXZE,111
contiguous —-- #4111
continue

R R, 86,92, 94
conversion

arithmetic, 61
string, 26,79
coroutine, 40, 65
function, 21
coroutine --— PAE, 111
coroutine function -- PHAEE %, 111
CPython, 111

D
dangling

else, 92
data, 17

type, 18

type, immutable, 62
datum, 64
dbm.gnu

4, 20
dbm.ndbm

M4, 20
debugging

assertions, 82
decimal literal, 13
decorator —- ¥, 111
DEDENT token, 7,92
def

PRt =, 95
default

parameter value, 96
definition

class, 83,97

function, 83, 95
del

B A R, 25, 83
deletion

attribute, 83

target, 83

target list, 83
delimiters, 15
descriptor —- #H®R &, 111
destructor, 25, 80

dictionary

display, 64

M1, 20, 22, 27, 64, 68, 81
dictionary -- FH#, 112

dictionary view —— FHALE, 112
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display

dictionary, 64

list, 63

set, 63
division, 72
divmod

Bl & R, 37
docstring, 97
docstring -- XHFEHAE, 112
documentation string, 23
duck-typing —- ®F KA 112

E

e
in numeric literal, 14
EAFP, 112
elif
T, 92
Ellipsis
Yt 18
else
conditional expression, 76
dangling, 92
B4, 86,9294
empty
list, 63
tuple, 19, 62
encoding declarations (source file), 6
environment, 44
error handling, 45
errors, 45
escape sequence, 10
eval
Bz % =, 88, 102
evaluation
order, 77
exc_info (in module sys), 23
except
T, 93
exception, 45, 84
chaining, 84
handler, 23
raising, 84
exception handler,45
exclusive
or, 73
exec
Bz & =, 88
execution
frame, 43, 97
restricted, 44
stack, 23
execution model, 43
expression, 61

Conditional, 76
conditional, 76
generator, 64
lambda, 76, 97
list, 77,79
statement, 79
yield, 65
expression -- Xk, 112
extension
module, 18
extension module -- # EAH, 112

F
f'

formatted string literal, 10
fll

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 -- XX 4,112
file-like object -- X £ £, 112
finalizer, 25
finally

sk, 84, 86,93, 94
find_spec

finder, 50
finder, 49

find_spec, 50
finder —— &#H &, 112
float

Bz & =, 38
floating point

number, 18

i, 18
floating point literal, 13
floor division -- i FEERE, 112
for

in comprehensions, 63

B R, 85, 86, 92

form
lambda, 76
format () (built-in function)

__str__ () (object method), 26
formatted string literal,ll
Fortran contiguous, I11
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frame grouping, 7

execution, 43,97

. 23 H
free handle an exception,45

variable, 43 handler
from exception, 23

import statement, 43, 86 hash

B4 F, 65,86 Bz &, 27

yield from expression, 65 hash character, 6
frozenset hashable, 64

M, 19 hashable -- # %4, 113
f-string, 11 hash-based pyc —-- #£T®HAHH pyc, 113
f-string -- £-Ff &, 112 hexadecimal literal, 13
function hierarchy

annotations, 96 type, 18

anonymous, 76 hooks

argument, 20 import, 49

call, 20,71 meta, 49

call,user—defined, 71 path, 49

definition, 83,95
generator, 65, 84 |

name, 95 id
user—-defined, 20 Fzg k. 17
Hf,20,21,71,95 identifier,s,62
function —-- L, 112 identity
function annotation -- H#EME, 112 test, 76
future identity of an object, 17
statement, 87 IDLE, 114
G if
conditional expression,76
garbage collection, 17 in comprehensions, 63
garbage collection —- 3% [E ik, 113 PRt =, 92
generator, 113 imaginary literal, 13
expression, 64 immutable
function, 21, 65, 84 data type, 62
iterator, 21, 84 object, 62, 64
W, 23, 64, 66 1 #, 19
generator —— 4 &4, 113 immutable -- F# %, 114
generator expression, 113 immutable object, 17
generator expression -- 4 REFRAR, 113 immutable sequence
generator iterator —- 4 K E#ERE, 113 W, 19
GeneratorkExit immutable types
B15h, 66, 68 subclassing, 25
generic import
special attribute, 18 hooks, 49
generic function —-- %A F#, 113 MR R, 21, 86
GIL, 113 import hooks, 49
global import machinery, 47
name binding, 88 import path —-- & AKR&, 114
namespace, 20 importer —— B A%, 114
A R, 83, 88 ImportError
global interpreter lock —— 4 5 @B B4, 41, 86
113 importing -- & A, 114
grammar, 4 in
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EHEF,T5

e, 92
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 97
input, 102
instance

call, 35,71

class, 22

W, 22,71
[z & R, 38

integer, 19
representation, 18

int

Y, 18
integer literal, 13
interactive -- X 4,114

interactive mode, 101

internal type, 22

interpolated string literal, 11
interpreted —— @EA, 114
interpreter, 101

interpreter shutdown —- BEEXH, 114
inversion, 71

invocation, 20

io
A, 22
is
EHF, 76
is not
HEHET,76
item
sequence, 68
string, 69
item selection, 19
iterable

unpacking, 77
iterable —— HHXERXZ£, 114
iterator —— # R %, 114

J

in numeric literal, 14
Java

language, 18

K

key, 64
key function -- %%, 114
key/datum pair, 64

keyword, 9
keyword argument —-— Xx#FHH, 115

L

lambda, 115
expression, 76, 97
form, 76

language
c, 18,21,73
Java, 18

last_traceback (in module sys), 23

LBYL, 115

leading whitespace, 7

len
Bz & K, 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
W, 19, 63, 68, 69, 81

list -- %%, 115

list comprehension —-- %|k# &R, 115

literal, 9,62

loader, 49

loader —— fn# %, 115

logical line,5

loop
over mutable sequence, 93
statement, 85, 86, 92

loop control
target, 86

M
magic

method, 115
magic method -- JEARF ik, 115
makefile () (socket method), 22
mangling

name, 62
mapping

o1, 20, 22, 68, 81
mapping —-- B4, 115
matrix multiplication, 72
membership

test, 75
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meta
hooks, 49
meta hooks, 49
meta path finder -- TLERAEHE, 115
metaclass, 32

metaclass —— T, 115
metaclass hint, 33
method

built-in, 21

call,71

magic, 115

special, 118
user—-defined, 20
W1, 20, 21, 71
method -- ¥, 115
method resolution order -- % ¥ # W7,
115
minus, 71
module
extension, 18
importing, 86
namespace, 22
W, 21, 68
module —— Ak, 115
module spec,49
module spec —-- kM, 115
modulo, 72
MRO, 115
multiplication, 72
mutable
14, 19, 80, 81
mutable —— #747, 116
object, 17
mutable sequence
loop over,93

it 19

mutable

N

name, 8, 43, 62
binding, 43, 80, 86, 95, 97
binding, global, 88
class, 97
function, 95
mangling, 62
rebinding, 80
unbinding, 83
named tuple -- B4 T4,116

NameError

B4k, 62
NameError (built-in exception), 44
names

private, 62
namespace, 43

global, 20

module, 22

package, 48
namespace —— w4 %4, 116
namespace package -- W& X [E4, 116

negation, 71
nested scope —— #E/EFH, 116
NEWLINE token,S5,92
new-style class —— # A%, 116
None

W, 18, 79
nonlocal

PRk =K, 89
not

EHF,T6
not in

EHETF,T5
notation,4
NotImplemented

itk 18
null

operation, 83
number, 13

complex, 19

floating point, 18
numeric

Wi, 18, 22

numeric literal, 13

O

object, 17
code, 22
immutable, 62, 64
object —— *t%,116
object._ slots__ ([Fl#%#), 31
octal literal, 13
open
[z & =X, 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, 77
ternary, 76
operators, 14
or
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bitwise, 73 print () (built-in function)
exclusive, 73 __str__ () (object method), 26
inclusive, 73 private
EET,6 names, 62
ord procedure
[z % =X, 19 call, 79
order program, 101
evaluation, 77 provisional API -- #¥ & API, 117
output, 79 provisional package -- #EAM, 117
standard, 79 Python 3000, 117
overloading Python Enhancement Proposals
operator, 24 PEP 1,117
PEP 8,74
P PEP 236,88
package, 48 PEP 238,112
namespace, 48 PEP 252,29
portion, 48 PEP 255,66
regular, 48 PEP 278,119
package -- 4,116 PEP 302,47,58,112,115
parameter PEP 308,76
call semantics, 69 PEP 318,98
function definition, 95 PEP 328,58
value, default, 96 PEP 338,58
parameter —-- H%, 116 PEP 342,66
parenthesized form, 62 PEP 343,38,95, 111
parser, 5 PEP 362,110,117
pass PEP 366,53,58
PRk R, 83 PEP 380, 66
path PEP 395,58
hooks, 49 PEP 411,117
path based finder, 55 PEP 414,10
path based finder -- EFREZMERE, 117 PEP 420,47,48,54,58, 112,116,117
path entry —— B#AH,117 PEP 443,113
path entry finder —- BHAEANBDEEEH, 117 PEP 448, 64,70,77
path entry hook -- Ef&AB#4T,117 PEP 451,58, 112
path hooks, 49 PEP 484, 34,82,97,109, 113,119, 120
path-like object -- KR Ex £, 117 PEP 492,40, 66,100, 110, 111
PEP, 117 PEP 498,13,112
physical line,5,6,10 PEP 519,117
plus, 71 PEP 525,606, 110
popen () (in module os), 22 PEP 526, 82,97, 109, 120
portion PEP 530,63
package, 48 PEP 560, 32,34
portion —— 4, 117 PEP 562,29
positional argument -- L& %¥, 117 PEP 563,97
pow PEP 572,64
[ ® =, 37 PEP 3104, 89
power PEP 3107,97
operation, 71 PEP 3115, 33,98
precedence PEP 3116,119
operator, 77 PEP 3119,34
primary, 68 PEP 3120,5
print PEP 3129,98
Bz & R, 26 PEP 3131,8
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PEP 3132, 8l
PEP 3135,34
PEP 3147,54
PEP 3155, 118
PYTHONHASHSEED, 28
Pythonic, 117
PYTHONPATH, 55

Q

qualified name —-- [RZ 47, 118

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

Pt =, 84
raise an exception,45
raising

exception, 84
range

[Fz & =X, 93
raw string, 10
rebinding

name, 80
reference

attribute, 68

reference count —-- B|Jfit#, 118

reference counting, 17
regular
package, 48
regular package —- ¥ #4, 118
relative
import, 87
repr
[z & =X, 79
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 44
return
B R, 83, 94
round

[Flz i =X, 38
S

scope, 43, 44

send () (coroutine 8497 i%), 40
send () (generator ¥ 7 i%), 66
sequence

item, 68
W, 19, 22, 68, 69, 75, 81, 92
sequence —- J¥7%|,118
set
display, 63
Wi, 19, 63
set type
ik, 19
shifting
operation, 72
simple
statement, 79
single dispatch —-- B4k, 118
singleton
tuple, 19
slice, 69
Bz &, 24
H 4, 35
slice —— Y k,118
slicing, 19, 69
assignment, 81
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 118
special method -- #%kF i, 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, 81
compound, 91
expression, 79
future, 87
loop, 85, 86, 92
simple, 79

statement —- &4, 119

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

StopAsynclIteration
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Bl4N, 67 throw () (coroutine &4 7 %), 40
StopIlteration throw () (generator 57 i%), 66
Bl 4b, 66, 84 token, 5
string trace
_ format__ () (object method), 26 stack, 23
__str__ () (object method), 26 traceback
conversion, 26,79 Wk, 23, 84, 94
formatted literal, 1l trailing
immutable sequences, 19 comma, 77
interpolated literal,ll triple-quoted string, 10
item, 69 triple-quoted string -- =3 EF 4%, 119
11, 68, 69 True, 18
string literal,9 try
subclassing A R, 24, 93
immutable types,?25 tuple
subscription, 19, 20, 68 empty, 19, 62
assignment, 81 singleton, 19
subtraction, 72 W, 19, 68, 69, 77
suite, 91 type, 18
syntax, 4 data, 18
sys hierarchy, 18
4, 94, 101 immutable data, 62
sys.exc_info, 23 Fl& g, 17,32
sys.last_traceback, 23 type —- %A, 119
sys.meta_path, 50 type alias -- XA H 4,119
sys.modules, 49 type hint -- %A, 119
sys.path, 55 type of an object, 17
sys.path_hooks, 55 TypeError
sys.path_importer_cache, 55 48, 71
sys.stderr, 22 types, internal,?22
sys.stdin, 22
sys.stdout, 22 U
SystemExit (built-in exception), 45 a'
T . string literal,9
tab, 7 string literal,9
target, 80 unary
deletion, 83 arithmetic operation, 71
list, 80,92 bitwise operation, 71
list assignment, 80 unbinding
list,deletion, 83 name, 83
loop control, 86 UnboundLocalError, 44
tb_ frame (traceback attribute), 24 Unicode, 19
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