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CHAPTER 1

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

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

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

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

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

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

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

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

1.1 HithseZ)

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

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

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

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



http://www.jython.org/
https://pythonnet.github.io/
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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 .

AETEE R (B 7w B, aBBOMER] TP = RS R PSP IME R RTE RS E () 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
AFAF, T RITE E SO T B3k oA BT AR R TR AT I . A2 R —235 3R 4) s BNF 4 3BH0
FETAEE S AEZ A R 0 A DU g S
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http://pypy.org/

CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

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



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

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

2.1.4 4EOFSER

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

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

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

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

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

2.1.5 BRXBIITHHE

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

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

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

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

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

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

6 Chapter 2. &% 54T
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21.7 AT

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

2.1.8 4git

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

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

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

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

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

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

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

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

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

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

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

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

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

2.2 HipRAF

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

2.3 FRIRFHIXEF

PRIAAF (S IS & A%) iy AR A E AT it »

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

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

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

PRIRAF I BB BRI . XK/ INE R

identifier
id_start
id_continue
xid_start
xid_continue

xid _start xid_continue*

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

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

8 Chapter 2. &% 54T


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
http://www.unicode.org/Public/12.1.0/ucd/PropList.txt

The Python Language Reference, #[E] 3.8.5

FA B IRAFAE AR AT I I A5 FLETE 30 NFKC; AR A HEBCRR )2 46T NFKC.

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

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

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

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

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

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

2.4 FHEIE
FHEHTFER SN ERRNEE.

241 FHEENFHEFEE
AT ER T DA 1R G T

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

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

24. FHIE 9


https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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The Python Language Reference, [E] 3.8.5

longstringitem = longstringchar | stringescapeseq

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

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

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

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseqg = "\" <any ASCII character>

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

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

X, BilntT, REHIA SRS 5%,

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

FAARMF R FHEAT AR "o 8 'R XFFFRGRRN R4 F 4 B P R R &Y
VEHA B FAORAC L. e RGP S, \U Al \u' 8 SUEA SRR FF. BT
Python 2.x i RIS — 5 FIH(E AR Python 3.x A—F(, 'ur' EECEAHH T

3.3 HUHIA: FIMA T ERBEMRTATERR "rb #iZ, 5 'br' R SCHI .

3.3 WA SHHR G S FHE (u' value ) B SZRFEH5 I ADAR 1L Python 2.x A1 3.x A A i [] 25 4
. FHE W PEP 414,

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

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

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

10 Chapter 2. &% 54T
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X5 X [EIf#
\newline | FBRMLAINRT 41 Z 05

\\ SURHFT (\)

\! B4 (1)

\" W[5 (")

\a ASCII Mj4% (BEL)

\b ASCII i EF% (BS)

\f ASCII #4 (FF)

\n ASCII #:47 (LF)

\r ASCII [1] % (CR)

\t ASCII /K13 (TAB)

\v ASCII B il % (VT)

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

BT H3 5 THE T AT A SORP 8

X5 aX [Ef%
\N{name} Unicode (485 4 FR K name T4 | (4)
\uxxxx 16 {37 7N HE AR oo (A7 H 4T ®)
\Uxxxxxxxx | 32 i 16 SEHIE ooooooox I FZAF | (6)

I
(1) Shpife C —8L, B2 = A/ \UEHl s .
(2) SpiE C AR, ZERATAS 7S i B .

3) FEFAER AN, TS IERIEOR PR R S DA B R FH AT . EPA R T EET, X
Sl S AAH B B A A1 Unicode F4%F
(4) 3.3 fCESE: IIA T R4 S .
(5) LR AR YA 7S EH K .
(6) Bty 3 A] R F R AT R Unicode 24 ZR AN AT 7S HEHI 50 .
Sk C R, B JeiE R s SO R R B FE AP R o, 2, RAHML S AL RPRE., (X
Tl SAE AR A RS T — AN T, RS Has R R R . ) 7 AN R — A e i
Mg BT ES R A P R ORI MR A R A R, SRS TCE IR I T .
3.6 U A JLYE R BINEE T 55| & DeprecationWarning, FEHANF KK Python iz A< H
BATRE Kk SyntaxWarning H AR M5 & SyntaxError,
RIEEAE GG i T, 515 Wl UM _E RGBT UAF, BRI SR A &5t flan cm\r g —A4
BRI AR, SEPNTR: — R A — G55 W o\ " R —ANE R T4 e (B
R IR F AR AR RE AR BN SR TGS ) . RSB, — AN R4E F @A R AL A R A A s & (N LAY
*Iﬁ%)‘(ﬁ)ﬁﬂ%‘l%??@)o BRI — NI T F A E SRR, R —A
LT

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

DAY TR BT A I E CAZE AR, BT BIG1S m AR SRR, sy S5 ] T il —
k. I, "hello" 'world' “[fT "helloworld". MAHIERT DAL RAHLHOMEH, DAJT FEHLRAR K
PR I BT, BB AT b ] B nERE, Blan:

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

)

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

243 gRtFHEFEE

3.6 BUBTIA.

o XACTF AT B F @ALDIR frstring ;2T A ' £ B TF " RIS TATER TR XM AR SR B, A
PA {0} AR ik s MHA AT s i {EL R R i, AR A AR P A 56 b b SAEIS TR (E
e SUPB S BAE L0 47 5 7 W E P — RS (B3RP I LA s o a4 H) . S5, FATH A
AT TR

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

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

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

FAFERLEALTE S DASNY B L P IRME AL BE, R TRUEAETE S ' (" 8 "1} PO B BN
AN S (R — T B, BPA—A Python #]3k o B[R] it Y /s Rk U SCAR BOHSRAELIR ) 25 R (L
(XAEPHKNARA ), TPMERB XSG —DETS 1= ZJEATRITA— P PARLS ' 1 AR i B
ZIEE A RE A — AT ' ARSI . BT BOA MRS L AENETR.

A A ER (i PR A Y A L S AR [ 5 -5 7 (15 Python FihaX—REALHE, (HA /DKBIAN. =5
FERR AW AV, 1ambda R FA = LA RN FRIES . Bk nT DA & 3tT (BltndE =
E%‘I%iﬁ%*% HRANREUEHR., BARB SR T2 5 T A & i 7 B 3 I ZE B A
It P4 SR AEL -

3.7 WU S#: F Python 3.7 Z i, await £ikX W Fasyne for FAIMME SN ARVFFER L FAF B FHE
FRAX A, XA EARSBAFAE— A

R THTS =" e, @RS RASOR, = DUECRIESS R . ZEHiES O ZIRESERE
XK =" R SAERE R R . BRAELR, = & REEEER repr () BEH, BRAELTIHE
TR SHEE TR BUAS @A ERRE st O, BRI TSR e

3.8 HTMA: %5 =" %£ Python 3.8 1l A

WRIEE THEAT, BRRXWRIELG R S s . 5 s BIXFEE R str (O, "' AR
M repr (), 1M "ta' KM ascii().

12 Chapter 2. &% 54T
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TEMZ ISR M format () PMMHHATAR AL AR UL IIRF St AR S NBHAH A5 R format_ ()
T ARSI 28 A— D2 T4 8 . RIEHRA G RS WS TERDFAF R R mE .

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

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

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> numpber = 1024

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

>>> foo = "bar"

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

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

>>> f"{line = }"

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

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

"line = The mill's closed "

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

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

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

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

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

AFBA P ARV TR, XS5 R4 R

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

R 75 2N SORML A SCRME, T ARl AR

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

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

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

(Rt
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(R —H)

>>> foo. doc_ is None
True

7S WL PEP 498 1 il i A AL AT 5 FIE RS W, PASCBE ] T4 K A% P 45 FR AL Y str.

format () .

244 BFFEIE

AP < S TP SRR, AT 61 OSLECTI LTt s
N

MBI AR 5T —1 BRI SRR LA HE AP = M 1 A

245 BRI EE

ST A DA S ST

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

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

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

nonzerodigit = mrLLLmon

digit = "o"..."o"

bindigit = "o | o"iv

octdigit = "or..."7"

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

RPN BE B PR, AE— R E] ST AT

FER 5 KT RN IHE N RIS 20 BT AR RS 7 AL AR R Ttk . — S R RIZmTERL
iz 1), Al R AT 1N 0x Z )5

HRAEE TR EOT A AVFA RSN Z . X2 TS Python TERUA 3.0 Z I FT 6 C KUk /il
FIHEARE .
— LR M E A R A

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

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

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

PP R THEL R DA I3RS AT

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

fraction = "." digitpart

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

TER IO AN RS A E AT, B2 DA 10 9 B8, Bilan, 077010 @ATAN, HATRIEIES 7710

FAT o 3 AT T PRV R FEL OB T ARSI o TR I, SCRRDA R R R A T 704

P ST T AT

’3.14 10. .001 1e100 3.14e-10 0eO 3.14_15_93
3.6 RS SRVFTE T AE O T R it T4
24.7 E¥FEE
RS T R DA R S SCHEA T :
imagnumber = (floatnumber | digitpart) ("j" | "J")

— AR MER R NSRS 0.0 M A. SR PA—XHE RBOR R, ENTIIBETEREAI R . 24

H AR, W bR B (3+43) o —LERECF T ER R BIIT:

’3.14j 10.73 103 .0015 1e1007 3.14e-103 3.14_15_937
25 iBHH

LA BRI Tis AT

+ - * * / // % @

<< >> & | ~ ~ =

< > <= >= == 1=

15
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2.6 SR

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

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

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

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

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

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

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

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

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

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

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

FH (String) “F45H 2 B Unicode RSV {EALIYI ¥ . JEFEIAE U+0000 — U+L10FFFF Z NIITA
T {EH AT AE FAFEE i F . Python 34 char KA, T B B4 5 tH AL B —
KN 1 TS . WEBRE ord () WX NEALH P4 B R el — A T8 FAE
0 - 10FFFF Z RIS chr () AIRF—ANEREITE O - 10FFFF Z IR BV o K
FER 1 WX FAFEE XSS, str.encode () T] A FHFE E F) SCARGRIDR; str el bytes,
1M bytes.decode () WA PASEIL I ) RS .

Jedl — el R4k H T PAR TR Python X4, W& WIAS AL B W cdl iE -S4 R &k
KM HAE—NEHRTCYL C I whl ek S5 —ANZ Sk M A (— Akt
AREANGEQIHE T, AR S BRI E A o). — P2l — X A S
) ERRER e

T FATEEXNE AN, HhEAFEAR A 8 T, PABUETER 0 <=x <256
P RIRCR R . AR FIHE (B0 b abe ') RN E R bytes () FiEAS oI kA @Ay
FXG . FATERRGA A LB decode () AR A FLFE .

AR )RR v AR RSO B S TR AT . AR bR el gl R VERR A R e 2 (IR BRI B .

H HiAG WA Py A ] AR 51 2570

List ($15]) %) F£ P45 H o] AT Python X4 . ) E il & S35 H HiES AR L4
FARAM . GERAIEK AR 0 5% 1 L TCTE M AR, )

B FATRAN S BT AR WAl N E N bytearray () MGk AI . BT R
AAR Y (TN TS 2 ), e HAD Ty T 1 B SR AL 32 DT RI D) REES TR AT 22 1) bytes
g —5,

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

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

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

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

H B R ) A 45 A 2 A

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

HESEA WX IR A LA, AT ES N ER frozenset () MiE#HIE . HT frozenset X
RAAAE Hhashable, W] AR — DA HIITCR B TSR 8
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Wt 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 .

T RBEEANT , X EE SR A A AN B AE 7 Ml P AR A o B DA )
NS FI A% R A B i 47 A S HAAS I B R R T AN 2 P HL A (o

FHZARR); BATAEE (... ARERATE (BT 5 27 /).
PR dom. ndom Al dom. gnu 24t THSNYBGIFEARH, collections BBt Z AL,

3.7 WUEE 5% 7 Python 3.6 HUZ HI“F MR EEHE AT . 7E CPython 3.6 FFBAMIF SR, (2
XLE 2 IR A e — > S AT T AR 5 ) T 5 R

APPSR AT AR T e RO A (S R /)

FPe SCeR B P SRRSO Gl i aod o B0 SORBITE (B0 3402 S /INAY) o BRI T s R P —
SRV, HP a8 E UMIESS1%R— 2

PRk

B aX

__doc__ PR SO FAFER , B WA None s A&l FI40K . nj5

__name__ LR A48 5

__qualname___ Z R E qualified name. 5
3.3 U

__module ZRBUT BRI 2K, A WA None, 5

“efanlte | R ATMERN ST S AR O, WA |
AABIMENH None,

__code___ Fo G R ) SRR B AR X 42 a5

__globals__ RAFOZ R A 2 R R IG5 H —- BT e 4 | Hik
Jaytin 45 A5 ]

__dict__ fir 44 25 ) S R A E LS

__closure__ None B & pREL AT HIAS S 958 B B o . R Hik
cell_contents EMMFERBILT.

__annotations__ | WHESHRRTNTH. FHOBESHY, WAEREAREN | 7T5
N 'return',

__kwdefaults__ | (A& XHEFSEENEMNFIL, LG

KER I FAr " Writable” H Ja 5 A8 A IR E A 2.

BREION G SRR RIS BAE R B e, 9 QX vl AR A 40 Bk KB I et ok 1 L R i P
FIRERBA SR . 2T S AT KIIHF A P LR B, RRTRAIGIPLFAE

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

A KRR HCE S BUMi AT AN ARSI R 52 0. 2 0L7F SO0 SR AL il . ce11 2R2A4M]
PATE types B i

FeBilJiik PR TAG2E . FETBIRATAT TR G GBI 7 SR %O -
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TR R @ e __self HERSIHIXIGZAY, _ func_ HRREONS: __doc_ AHERIX
#4 (5 _ _func__._ doc_ {EMMIE); __name_ NHELFK (5 _ _func__._ name_ {EM
HHED); __module_ Uy VAFTEEIRMZFR, WA NIA None,

J7 Y SRR (AR F )2 eR O G AT T e R

F 5 SOTIER R ARSI BB (T REE %28 — 3L Bl), ARz )@l
P SCRR BN ST M B

24t o A JE S B BRI~ 5 SR RO G i 5 sUA S — AN SE BT IR R I, BT R 1Y
__self  JEMERIAZSEH], HHE I EXNSR . @A __func_ B FR I K%L
PIE 8

23 5 MBS RIN—RTTIENS R I7 SN — DSBS R I, SEBIR G __self  JEME
NGEAL, H__func_ JEHUARIIER VA TR KB 5L

WAL VERT G AE I, STV E R 2R (__func_), IRSEEHI(_self )i
ASEINFERTF k. B, 4 cR—MEET £0 REUE X2, M x 2 c ilg—A~Lel, WEH
x.£(1) FERTRME C.£(x, 1),

WAL R G R BN IEXT R, RAEAE __self PR RSB kR e
ZEAL, HTGIEEEAM x. £ (1) B2 C.£(1) FZERTREM £(C, 1), Hb £ VKT
PREL.
T T A R EION) 52 3 SE A 7 X G A AR e e e A — IR SE ISR IBUB PER 2k o FERR B TR, —
Tl S eAL 7 2 S8 T R 28— AN A8 B 8 A% A A . R B I RR AR AR 3 L A
TP E R % Hoft w8 F x5 (AR A Aol 5 TR 5) TEWORBUNER AR & K A . i —
AN IR B SRR — AL B AR ) P SR BN S e o 4858 ks X R AR B 12
LR FE R A S R

MRS PRy — i yield 4] (Wyield 1% &) FETT) BIRES T EBRAE— £ A 3 H. XFE
) R BCE R I, B AR ] — AN AT DABRA T sR BSR4 0 R Z B AR iterator.
_next__ () NFEHEFERX TR —HETHIEMH vield iEARME T —AME N IE. 24X
BT ret urn IBAEE PATEIR BT, 5% stopIteration I HXECHEE
KPR B SE G IR .

PpRErRE fEfasync def R CRYRRENEUT ESREFR A W A2 S8, SR 1Y R BCZE A T B 2 3% ol
—A~coroutine ¥4, BRI et Fravait BixR AN asyne with fllasync for i&A]. HIE S
Wizt # —5,

SB RS REL il asyne def g SIS vield AR BREE O AR R - £ 5B 4.
DAY eR A E RO I R o] — A P IR R, WGl Easyne for i) R AAT R
bAgENS

T FH BN aiterator.__anext_ () FIEKSIR[E— awaitable, TR STEW SR
AT E R vield Fikh—ME. YREPATII RIS W) ret urn IBABUE G — 45 H )
if, $Fex5]1% stopAsyncIteration 7%, Sk AZr o AEH HMEESHIRE.

PWIE RS EREOT X T C mEm MR 2. NE R B 7 44E len () Fl math.sin ()
(math B—MFRIEN BB, NERESEBERNZERE C B E. Frikm kg m:
__doc__ ;2R SRR E, IRBEA WS None; __name_ @RISR __self WE
A None (B0 F—4H); _module__ ZeRETEHIHNAFR, WREA NN None.

WETIE BB PR ERNE R 7 —FE, AR 7 — e A C B A8 sl
WBSNS . WEITIRR 61752 alist.append (), H alist Jg— AN EX G, ARG
B, REIRA R BRIE __self KWL alist FTARICHIRT S

B IR, AT RER A T SREIE A SRS, KWATAAEE_new_ () B
WK, RSB aES  new (), MHBWRBREE  init () RYLHAFHITHG.

P gefl AETE M EONESTERRE T E X call () JrkBIRERCH AT R4

3.2. FEAREREN 21



The Python Language Reference, [E] 3.8.5

Bile Bide /g Python UG EEAH L BT, hF A A% B, dimpore WHAAGE M, =03 @

importlib.import_module () FINENW _ import_ () R AKEFH. N2 HAEGEHE
TG SEBLIR) i 24 25 ] (ﬁ%*ﬁ*ﬁﬁ%*ﬁi)‘(%kﬁﬁ%_globals JEES R F) . @S | g
Pk AR, . x A4 T m._ dict_ ["x"]. BRSNS RGeS
X5 (FAPHIG SR AR TREE ) .

JEPERRE & AR A ), Bliim.x = 1 &M Fm.__dict__ ["x"] = 1,

i ) (W] 5) J@tk: __name_ jﬂ@%ﬁ%éﬁ%ﬁ __doc__ NSO EATER . WA A None;

__annotations__ (A[i%) NH—MEE L Ti7E 7, BREBIRPITRIRIY, _ rfile R
PEHE I oM R SO B4, ISR E RN B — A SO i . FLe BB R BB rile
JEME, BN C ARHL R A 12 B MR 2 PR X1 A — N LS B sh S 8k i 7 R B H R % JE 1y
IS AR 4

Rk A BRI __dict_ NPAT LR FIR ARG 4 25T o

CPython implementation detail: f T CPython & PRI Hr 2 ML i35 0, 2480 B 1E 38k i AR e 2 i g
PO, BT IR TSRS . ARG R, W] A R T B R TR A A T (6 I
.

FIE L A ISR — Bl ad 2 5 SORAIE (B M2 5L 7). BRI — 7 S RSB

WS fiv 4 25 18] o RIS S O TE I TP 4R, BN C.ox P ¢ __dict_ ["x"]
NI RAFAE— 25 T X G A SRV HoAt i R B PER 7 50) o U RAEH P R BN B A BRIy, AR SiAE
HRPAR . P EIAARM C3 I AT, RIMEAEAE B0 8 GRE5H R 2 R AR B AR )
— LA BB R FFIEBRAYAT . A 5K Python (/Y C3 MRO BN ] AL A 2.3 HUAAT Y S0RS

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

B—NRJIEETIH (RIEA N ©) P E—RITEXN G, BRI — __self  JEMHEN CH
SBITEXN G BHLP A= DS T EXNRE, BRI ZES TN RIrER R . WER
__dict__ Fra & NAEMMEBUEER HAL T ESF e ik & —3F

RIE M E SRR i, (BRSBTS .

FRZR AT (IL_E30) P A— 28] (LR 30).

FeokJEtE: __name_ AR __module  NRPITERRINL IR __dict N E R4 %500
8 pases_ NELEHEEMITH, HHAEELSR DAL ITHS; __doc_ AR F
e, IR MK None; __annotations__ (W) A—MIEE w47z 7, BRERKIIT
IR o

Rl 2B n]aE A R ok A E (B30 . BN RSLBIAA LA U G S B Ik 57 Ay 44 =5

B, EHSHSEREL TR AR, YRR ZIEA B, RN E % EER, &
WA RSB EPER . RRBINEBEMN NP RS, Bl L plrEstg, K
__self  JEMERIZH]. BSHERZENS W 20 E 3 Classes” —75, T fi HAh
T I 2 S SR AU B 28 JE iy AT 2 0 s2 I A 25—, X RRIS R B @ M AT AE S S PRI T

_dict__ WHHIXEARRE . RARERBIEEE, MRV ER _ getattr () FIE, WM&
TR LA R R

JoE P O 0 A I 2 B 9 B 10 7 i, (EUR RGBT R B R . PR A setattr ()
B delattr () Jrik, WRFUR 73S - B H SR S B 7 4

IR RSLBI A A FE LSk A AR v, ST AN AR . PPk, & 4ok 7 ik 64k — 7
FrokEYE: __dict_ ChEMETFL; _ class_ NSEBINFRZE.

VO X (BFRSAEXR) file object Frn—AFTIFHI LR A Z R HGETT 20T HERBIEESCAFRT 5 open () Y

BRE, DL os.popen (), os.fdopen () Hlsocket X} ¥ makefile () J¥E GER]GE(S 3L
R A ) LAt PR B T V)

sys.stdin, sys.stdout fl sys.stderr ZYIIRMLAXH N T EREAAR IR A . i Hh AN B DRI SO
X5 EATERS ASCABEITIT, HILERREE io. Text T0Base IR E LHIH I .
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PSSR Ly AR A T 8 ) ) B e R B 2 1 o AT SCRT RE R A SR AR 25 AR B ST T A2 Ak
H N SRR DUAE AL —FF M

RS AU X GIR 4 3% A 5 % 49 i IAAT Python {URY, BiFRbytecode. XA XS BREONH G X 5]
FET RO AL R B R . (R T TR BB 1 o AT, QR X AL R 30 1
HBNSBUE AT T MBS G AR AL RN (R ENZOR st T A E . 5 8ot
G, XA, WAEEN AR GG ONEE B2 %) .

Pk N2 JEYE: co_name 25 T B E(#4; co_argcount WAL ESEN B HGE (GG LR &
SHMHABINER Z%0; co_posonlyargcount NXIRA B S H B EE (BFE A BIAER
Z40); co_kwonlyargcount NURR X HEFSEMEE (BFFHA BIAMENSE); co_nlocals
H B B ) R A SRR (B35S 80); co_varnames SH— AN 4 B H AN B 4 B T4
(G AHAERHITH); co_cellvars H—NMEEHiE R BTG H B R A B 4 FRIG o4l
co_freevars J— MU E& A HERAHMICA; co_code H—ANFRFHLIESFHMNFAF
Hi; co_consts AN E A B 1 E TG co_names S— ML E AT RS BT (8
B2 BRI Jed; co_filename N gmid S T ZER) S 44 co_firstlineno NERECHTIIAT
2, co_lnotab KH—AFELFER, HAP g TN E M BT S LS GEES IR I IR
fRA5); co_stacksize NERIPM KN co_flags H—A8%, Hor gl TR r 21
TR .
PAR 2R T co_flags BbRENLE L WREEH *argument s 1EERLZAT B ERNL
BSH, W 0x04 (gt WARREEH **keywords BRI ZAT AR K BFSH, W
0x08 fHIE ;s WRAECE MR, W 0x20 (IR E .
KFEMEFER (from _ future_ import division) Hf#if] co_flags P ERE HK R
FRADXT G 10 32 15 et A RE AR SR eR B 13 B It A SR By e M AL 0% 2000 3 FE T
B4 Python WA H N A 0x10 1 0x1000 {i/.
co_flags W HABA R AR EE A R A .
MR R FRIR— P EREL, co_consts HHYEE—TRHE BRERY SR 478, SRR XUk
None,

W% WXt G R A T, BT EE B I S LR 30, BB & B 45 IR B R R

R HRfEE: £ back ATtk R #), W2 EREHERBINN None; £_code
BEmR BT AT R AU X 5 £_locals T AHAMA TR T £_globals M T EK L)
ApdE; £ builtins AT AEMMNE (EA) 45K f_lasti fHEHTES X2 AEXIRETH
FRHERI—AETD.

FoRI T SJE M £_trace, WIRAD None, WZTEACHPATHI R TE 2SS0 e 5 (R 3L
). EHEE RS 2 — A F 0 - X PAEIE R £_trace_lines N False K4k
P

RSB T st 2l i3 ff £_trace_opcodes B8 True RAVFEIRIEM IR, E. HER W
R R PR ELG | A S IR B PR BRI R AR, X RE S S BOR E SRR T -

f_lineno AWK Y HITTS - 75X B E AM—EREL R BN B A0 $5 217 IUH FIRJEJZ )
D). JHIAE AT DAL 5 A f_lineno SEB—A> Jump @4 (B E T —154]).

D5 SCRF—A T v
frame.clear ()

BET7 VTR B i A ) A AR A B 5 I o i HLARZ e T — Ay, B lids 2 p
FEMLe XA BT T S WO A IEERT T (B0 2440 3R> 5 R e 2 S5 ) -

AOFAZ WY B EAE AT 5] & RuntimeError,
3.4 JBUETIMA.

PIBAX R AR R IR — D R IREIC . M AR R e @ — A Rl &, ] eiE
HEH types.TracebackType ‘B HIA %,

3.2. FEAREREN 2



The Python Language Reference, [E] 3.8.5

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__ () WHMFEEE AT LRI 72 (BI40 int, str 3 tuple) & Hil LB A @3 . BEHES
TE H 8 ST gl m 2k DAGE 2 il 28 it A

object._init_(self[,...])
TESLH) GEAE_ new () #ifEZ G, RIEEHE Z A . S S EEHAIMERFREXNSE
A —ANEEWRAE_ inic () ik, WHBPPRAMZEWSRMA _ inic () FE, Hamihs
HE I DA AR S B L S i IE R U4k Bl super () .__init_ ([args...]).
FAXT S EH_new_ () Fl__inic_ () WMEMESEHRE (H__new () A&, HH__init_ ()
EHD, FreA_init () REIPHMERRER None, HWSHEZITHIG| A TypeError,

object.__del__ (self)
TESLOVRF R B S P o IR S A GBI AS ORIE2) . R —ANEZRAR del () ¥k,
MR IR WA del () ik, Wbt Ui 1) & DR PR SC B B 2R 807 i IE A I .

_del__ () JFIRATLA (EORHEREY) i o 08— MR SE BB 5 | R AR LA . X R 5 4 .
_del () ZERAEEA MR GO RIS F R 2 i B SE B E R AT CPyrhon SR
2K

YR SR I A SR IR AE R SR __del () Triks

il del x HAHEEWM x.__del () — HIHESH x WEIHTHEDR—, MWEHFNSTE x #9511
TR R R -

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)

BIRESAEN A R dir () WHEERA . R IEHELAT— RS dir () SAERE TSN
PIZF X HHEF -
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B SRR 5

FRRAHR __getattr_ Ml __dir_ iSATHH K A E B AT IR . U290 _ getattr_ pR
BN B2 —ANBE, HATRRN— N4, HiRETEERMENG] % AttributeError., 1@
IEEERKWobject.__getattribute () RIEBIHXIZ BN FEANTEM, W __getattr X7EFIR
H@Edict_ HER, KB S5] kK4 AttributeError. QIR , B PUBMEL R IR 145
Rl

;/ciir% @/ﬁ&ﬁjﬁ%%ﬁﬁ%ﬁ%?ﬂﬁIEIJI\%%EE;&J%'43ﬂiﬁfﬂ%%ﬂ@??@%f?ﬁu o BLRRECUNRATAE,
FEEH PRI dir () B

MBSO 5 o SOBHAT R (RCE B MERRr B SR ) , W DARBON R __class_ J@MEEN
—~ types.ModuleType T2, Flan:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr_ (self):
return f'Verbose {self._ name_

def _ setattr__ (self, attr, value):
print (f'Setting {attr/}...")
super () .__setattr__ (attr, value)

sys.modules|[__name__ ]. class_ = VerboseModule

fE): & B __getattr RHRKEMIRE __class_ Nl i @ LV s i &4k -
EUF MR AR R (e Rl B A AU IE 2l 1 W e 4 Jey S5 ) AR WA o

3.5 S class_ BHUBMEECHW S .

3.7 BUHTMA: __getattr_ Al __dir_ FiHEM:.

hz4:

PEP 562 - it _getattr__ il __dir__ FiAH THIRE) __getattr_ Ml __dir K%L

ScHlIR 2%

%&R) WL T—A> AR & R A SR IE (%4

PAF HEMCE— DML AR (FRh #hik 2
trf) o FERARORBI, R SRR AFCONITAER __dict__

ARG AE P B B H A 2 o

PR AR S PR ) B4 1 R

object.__get___ (self, instance, owner=None)
T U DARBUIT A H 2@tk (JEBHEvim) SOz scmlim @t (SEBE eI . w3k owner
SRR A EH I instance 2R VT I JEMERSLE], WIS owner i) JE PR B None.

B 240 WA B ) B (EE 25| & AttributeError S,

PEP 252 $80__get_ () i —E " ASEUN RIS . Python H B N E I AR SCRFIL IS E
3G ARG, HEEess =05 T H W REEOR AU 24, Python H Bf__getattribute () SEBLE
XA BE, TR EN BRI,

object.__set__ (self, instance, value)

A BT YR AL B instance 455 W T4 35 280 S Bl @ A B {EL value .

3.3. WK EBH 29



https://www.python.org/dev/peps/pep-0562
https://www.python.org/dev/peps/pep-0252

The Python Language Reference, [E] 3.8.5

R, __set__ () B{__delete () RIFIAIER “BRHARAR". ELH WS A 14

object.__delete__ (self, instance)

AT ¥R LA R instance i 52 1) BT A 3 JE S B SR A -

object.__set_name__ (self, owner, name)

TEFTAH #5E owner QIS GAA N . ka8 2 PIRIEL name.

filll: __set_name_ () HEMA type MEam—mMa e, FITESRA Ry e
Je SUBANE Il v, AR At e 2 e s Ui ) B 5 LAl 24 i 2

class A:

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

RS WA £ 2,

3.6 BUHTIMA.

JEIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERZE (IEMBCE IR IEA B T 3hE5k
JEYERGBATINNA) o XTI FIXS GO YL, BT ATE B s BRI — AR A (HT28) s ifE
HE—ANCESE (BN, CPython 245K HLT C PR IRE A B EILENE) o

A R 2%

Buick, fiddsmte A “9aith” WXgEN, HEEUT R E st Ry ET ER, 1
Wi get_ (), _set_ () Ffl__delete_ (). WHR—DXEELTALETETHEE D, BN
J& T ) BRAAAT R N — X i rp B, R E R B . B, a.x MERITFSM a.
_dict__ ['x'] JFlh, KGR type(a) .__dict_ ['x'], EFRKKRERK type (a) W EFHEZE, K
LRI,

B2, QR HEN B{E R ST ARSI ki Xt 4, W) Python nJ G & S ERIAT A I M0 AR I i ik
TR X BB EAEN SR A PR U AR T 5 SRR 4 0 3R S AR ) 45 AR Bk

ks AR AR SR E a.x. SEHIAHE T K a i E:
BN A B A i L AR 5 2R P RS B AR R — M AR VR x.__get__(a) .
FBIIE R G B DR RN, a.x SBFEWCHT: type(a) .__dict__['x'].__get_ (a,

type(a)).

R AR ER)—I, Ax SRR A.__dict_ ['x'].__get_ (None, A).

MY W a 2 super B—A~3LH1, WEE super (B, obj) .m() &FE obj.__class__.__mro__
& B WEB LI A R AR AR TE AR A.__dict__ ['m'].__get__ (obj,
obj.__class__ ).

KL G0, R IRLSE B e BT 5 ST WP AR S . — IR DAE X get_ ().
__set__ () fl__delete () WMEEAEG. WHREEAEENL__get_ (), WPFRJEMH L& B AT
SHY, BRIEX S LG T g AN E . WRERESE X T __set_ () F/EK__delete_ (), W
B MRS R PA EWAER E L, WE RN R AR A . EE, SRk es S R g
X get__ () M__set__ (), MAEEIERH RS RA_get_ () Hik. LT _set__ () Ml_get__()
HE P IR R B SRS A IR E . SR, AREOETE IR TT B S ) fr
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Python 773 (f34% staticmethod () fll classmethod ()) #H @ AE AR IAR AL I PRS0 mT PASE 2
SOFEB IR XSOV LA 5 A0 R 2 HAB S AR — R AT R

property () HREURNEAEIEREIAI RTINS BN B EBAF B MR T

__slots___

__slors__ R VFFRAT R 2 PR B RS i 5t (B AnRR AR JE ) O AR AN _dice R __weakref _ (AR HE
_slors__ g R A B AE SR ATH . )

MR _dicr My st DA 50 25 ). B A Pt T 15 0 4R

object.__slots__
AR AT IR FAFER . TR Bk SL 16 T i 28 5 24 M U AP R T 91 _slots__ 22
IR R B S0, FFREIE B 3h A SL BRI 8 __dict F1 __weakref .

{Ef __slots__ B EEIN

o MUYKH A RE L _slots__ 28I}, SEBI) _dict_ T __weakref __ JEYERE R AT o

o WH _dict_ AR, SLHIARREL RAE _slots__ & U HAHAE BRI . 228 — RS AR R
HIRERF G| & AttributeError, HAARFHEISE, WER '__dict__ " IMAZ| __slors__ F=Hf]
H AT ER 781 H

o IR KLTALBIBEE _ weakref _ AbH, LT _slots__ BYIEA SZFFF HSLBRp 55 . RH
BG5S HE, BN ' __weakref_ ' IIAE| _slors__ A TFATER S

o slots__ @@t AN B AL AN EHEA RS (LA S HERER ESL . H, KB Ok
it slots__ € XWSEHIAS R BEEEGAE: BN, RIEM S E SR AR

o _ slots__ FEIIRVE AR RIRT & LB FEREPENR _sloss_ FEHTRPREMAETTH. A, T
RS _dict__ T __weakref _ BRAREATHE X T _slors__ (He B AZALAL & X HEAT #9044 PR e
B2

o ANR-—ANE AL BAERA LIS g @ 3, W3R8 07 B E  SE B AS R R Rl ) (B Ak
MBSO AR ) o XS HRRETFAY S LA A E Lo AR RESTIN—B5 1R IE R Bl
A

o B _slors_ ANERTIRER “RIARKE” WEZRAMIL int. bytes Ml tuple AIYRAZ,

o AR T A R R T ARG 2 slots__ . RSB ET AR Rad, RSRATREL 4y Bk
B R RS

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

o WHZANREFEAE R Z EYHRWE T HA, BN REEAG h A B @R (HAb
HEREA SN ERR) i N5 % TypeError.

o WA _slors__ T — AR, WA HIERISSVE MO AR AR . (2 _slots__ JEHERR—A
LR
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3.3.3 BENKEIE

ARG A, IR _init_subclass__ WA o XAEREAT DAG 5 RERS UL T-RAT AR X5
PR AT B CHR, (Ee R s R eI AR E 2, T __init_subclass__ NWAMEMT
ST IR IR A 12K
classmethod object.__init_subclass__ (cls)
MPAESIRA TR TR AR o cls RERIB 72 ARE O — D@Lk, Wk
PR A R 207 3
EAN—DHERNREFS WAL S LEW __init_subclass_ . N T 5 H A
__init_subclass__ HRHE, N ARIETREERAS KT SHERHFHRIES RS, fiun:

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__ BERIASLIUTAHOAE, RIEWEESEII ARG & — 48R,

fE): JOEIEIR metaclass KRB RAALHIE R, IFASPES __init_subclass__ {5
Mo Lhrngoek (MAERAM$ER) Wi type (cls) P,

3.6 BUBTINA.

RS
BOAR LT, M type () RMWEMW. FESTE— D a2 S BNIAT, K28R E 2
type (name, bases, namespace) [HgEH,

RO E ST E XATE A netaclass REFSE, BUSlE MR — M SE A FOoR T E
#l, FELAF /RIS, MyClass fll MySubclass Hii2 Meta 2L

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZESE SO RE AT AT oA 5 B8 5 S AR A 1 i Bl 9 B e B v b A T A
M AZRTE SCHHRATES, A5 KA DA AR

* f#H MRO £ H ;

o WM

o MERIEANA 2]

o PATHREAE

 BIEERAR.
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fi## MRO % H

URAESE P B A type BB, W] __mro_entries_ J5iANSHIHTRE, L4 H|4,
RS, B PARIGEISCAMSEEA TR o« BT IR AR B S SO DA AR ISR G ] e T A =S
FE U DU T SR AR 2R B 2208

2%
PEP 560 - %} typing FHLA1Z BUAY () 4%.00 3 %

WEEHHITTH
A5 SO E 1 24 Y TE IS MRS DA TR BE:
o WAREAT R HEoA B E Lk, W type O
o ARG —ARATCRIM A T2 type O WG, WHSBE MG
o ARG H—A type O BISEBIVERRATCR, BURESCTHESE, WM FriRAERTTE,

IR TTRSMN B ERTTE (WRA) PAEITAfErEIEMIeE (B type (cls) ) HBEl. &
ITIRA I TCIEN R A Ik B TR ) — A TR B MR — M U RAF iz 4, I SCRFRTIL
HHH TypeError,

EEXaazE

*E%ETLJ:ZIEQID*, MR eSS I e dn 24 25 [H) . WSRICER A __prepare_ JEME, B4 DA namespace
= metaclass.__ prepare__(name, bases, **kwds) BRI (FHpanSRB (T4 41 ¢
R0, MW 2SR EHIKEN ). __prepare_ HENWZMEEI AN classmethod () . __prepare_ Frik[ulf)
WAL __new__, [H@ S &2 RN, xin 2 250 o988 DL —ASH dict .

WRICKRWAH __prepare_ J@ME, W = FPRFRIIAL R — 2 A 7L .
W%
PEP 3115 - Python 3000 p[¥j5C2% 5| A __prepare_ % <S[A4T

TS ES

FKEMESDPL ()T ) exec(body, globals(), namespace) WIERGIAT. WiBIHHE exec () M
%%%E;?éﬁmxki? PR, NEVE RS AR R R (BFEEA %) 51k B 4 RIRISMEBAE
)¢l

Ho2, BPME4 20 SO AE T R BN R, FESENERE LI 58K Toka B 2 U2 Ik e 44
FRo *ﬂ’rilem LB R — NS BRI EoR DR, BOE & R — 7 i ad id B e R A ek
__class__§|H
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BB R
—HPATRF R MIE TR ML, HiELHH metaclass (name, bases, namespace, **kwds)
Bl (MALWB I S5 5 5 A _prepare_ 1A .

WER K TR HAEAT LI T __class__ B super, A%ﬁ%zl_n_%?%%tﬁfﬂ’] super
__class__ Jir5l H, X2 gk el g m A as H. XM ESHE M super ( @%EE%

;QDET R TRIVA LR ok 2 S 28, T A TR T 24 1 E/J7,&y%WJmUEﬁﬂ:1§J§EQAﬁ£EﬁﬁQ4\§%{
R

CPython implementation detail: ¥£ CPython 3.6 [ 2 J5HIRAH, __class__ BAJLEVEREGZ S TFH
__classcell_ JHBELHITE. MR, BOME W FAEARES type. __new__ i, DAEREIERAHL
WITAIZZE . TR AIXFAL, 7F Python 3.8 5| &% RuntimeError,

L BOARICK type SEEALMRA SN type. __new_ MICIEF, VUNEUSNG A & G BARHAEQ
RURZ I AT

* HYE, type.__new_ FHRERMAERTITAEE LT __set_name__ () AL
o BEROR, WXL _ set_name_ JyVARFE AT SCHISERIRR E fA AR BT 22 PR TR ;
s A, 4%&%ﬁ%*§ﬁﬁ&ﬁ@*ﬁﬂﬁ)?@ﬁﬁE%ET&Q%iﬂamiinitfsubclassf () BT

TEFMBOUEZ G, EXPRAEETEIE SOPZEids (WRARIE) , BRI RIHE D E 2 YL
e F Ry 4 251 o

Yl type. __new_ QUE—HENS, RALAE N2 2 ML S AR S PO B — A58 A R
EFERGE . EXAFRIA BT — AR, JEE NSO IR __dict_ &k,

hz%:
PEP 3135 - it R ik aXny __class__ U5 H

TTEMER

JCRMEAEE I ARR) 2. B2 SR EmNEE. BB, mOKE. A&, A EiEeE.
RE HEZA S A ShBTRBE/ A 24545 .

3.3.4 BEMNEHIRFREE

PAR ¥Rk 2L isinstance () fl issubclass () PEREIERINTH.
FEAIHL, TG abe.ABCMeta SEEL T X S DAME LI RHIG AR (ABC) 18 “HBIEZE” s
s R (FENE A, i HAL ABC 2.

class.__instancecheck___ (self, instance)

W instance NN class B—A~ (BELIEDEE) SEBUR BI B . AN & ST ok, WSwiii A

PASEHL isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true 158 subclass N 40K class 1)—A (BELEEERE) TRNREBIEME. WREL THHEE, N
~ )ﬁlﬂﬁﬁ U\*ﬂ, issubclass (subclass, class),

THERIX LRI AR A T RMEA (Tk) . BN 1’57@*7’7{2?“;&%9@%*‘%&%)& X5 HT S
BRI RIAI R A 2 — B0, ARSI 0L T LB A B i

hz%:
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PEP 3119 - 5| A% IR HristhedtiR, @it instancecheck () Ml__subclasscheck__ () F5E
fiil isinstance () fl issubclass () 174, MAILIIRERISIALE BT %05 S WS Il 5 L2 N 28
(S0 abe k).

3.3.5 Rz RAE

L E L—AREATTIR, ATDASEBLH PEP 484 FrfilE piz YA (BN List [int]):
classmethod object.__class_getitem__ (cls, key)

1 key ZAIHRE I BLIR B — D FRZ LAY LIRS

TR A RS ETXIR B &, I H2M 0w SCFRAR AR, 7 iRt ioh 2073k iR, L 3=
SR PR T HSIAR, ABUTEHA A .

W24
PEP 560 - X} typing FEHAZ BT A% .00 32 15

3.3.6 #E#ITTEFAMR

object.__call__ (self[, args... ])
WP R SAESLBIVE D —A R Bl ™ WA WRE L7 /iik, W x(argl, arg2, ...)
WA T x.__call  (argl, arg2, ...) AYHRFETT.

3.3.7 RHlEFH/AE

I PAE SR AN I R LA RN G . BRAavEEETIFY) (g RsocdH) st (i) |, (Hd s
HAE X545 LD EEH TET 5 SO BRI P 09K [F] 2 ALHE T 7 21 e ifr 1) B 1
HEEE K H 0 <= k < NHi N ZFHeie 48 E XMWY X 20K E. thE B0 L g R
fi keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () VAKX
update () 7%, BAAT AN Python FRifE LT G A 7725l E4h collections. abe fdfi
LT —A> MutableMapping IR L PAFEMRIEE_ getitem (), __setitem_ (), __delitem _ (),
Ml keys () HMHYEAL RO TN k. WA FH) NG Python ARl 51| R X SR append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () M sort () FEHE. &),
FER) R 5 3 R SO IR add (), __radd__ (), __iadd__ (), _mul__ (), _rmul__()
Ml__imul_ () FIERSCBEUME (FaPHE) MokiE (F8EE ) ENIARN G CHAWBIEIZ BT, bRz
WHWUSHFFHNEEI_ contains_ () JFEARVFEASE N in @85 XFTBU, in WiZE R
s XFTES), WM R E. SN RIS iter () HEEPARVFRRCHE AR
BISAH s KT, iter () BMMIRARTZRAVEE: TR, R YA AL A .

object.__len__ (self)
W BT EASE BN B R L Len () o WIZIBEIXTRIGK R, PA—A >=0 8RR . BAh, Wi—1
MEREN__bool__ () F¥EMME__len () H¥EREMERNE, WHER/RizE P S00 M IRIE.
CPython implementation detail: 7 CPython W', TR KJEH KN sys.maxsize., WRKE KT sys.

maxsize MR PE (Bl len () W RES 5] & OverflowError. %l it EAE A M KB 1L5] &
OverflowError, XRUWIEX_ bool () FiE.

object.__length_hint__ (self)
VA FH I 7 ¥ PASE I operator. length_hint () o Mi%IR IR KM ITE (A KT8/
LFR ) o BWREN A —A >= 0 BB RIEMEWR A PAN NotImplemented, XML
__length_hint__ J¥ESERANIETER —FRALEE . B yEaiio 2 T I ERE, HERBSRIER TGiR.

3.4 BUHTMA.
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flE: PRl TR =A L Ik . AT

’a[l:Z] = Db

SHNEEEH

’a[slice(l, 2, None)] = Db

HAt B A EAE . BE Y] Fr WiLEZ DA None %p4x.

object._ _getitem__ (self, key)

P LTI PASEIL self [key] BORME. WTRPRI3RAL, ez i) d I B BRI Ao X &R . TR R 1%L
5| (WRFEBERAF IR BRI T getitem () Jriko. TR key BIRAUARIER
W25 % TypeError i ; W NFINRTIEILE VASMOE (TEEF M TER G R IR AR J5)
W51 % IndexError Spdf. XTMUNEA, IR key AT CRERASH) WMEI% KeyError 5

pi g

o

flE: for IEMEANEERTINS WA IndexError DAEIERHUINE] 751 1255 .

object.__setitem__ (self, key, value)

VA B EASE L] self [key] WMH. HREFIE_ getitem () MFl. RATGRILILIL T N %
I PRTF 75 LS Ui R TS O E S S M, 802 A R e R . AN IERRRY key [HRTE R
FHNE_ getitem () HYERYIE AR

object.__delitem__ (self, key)

T B P self[key] MIMIBR. HEFHE_ getitem () ME. MXTE LI I T
W IZA R T RS R B R, SRS ARG ICER. RNIEFR key [HTT] &0 585N
5 getitem () FEHIFHARE .

object.__missing__ (self, key)

W dict._getitem () FEFRAENTH AR B IR PASEBR dict 2R self [key],

object.__iter__ (self)

BT AL TG B A s B A A A T o OOT YRR IR [l — R ACAR X 5, B R B N IE A
MR IETA R R MBS, BRGNS PR

A R F LT ENTHREREXRE Y. A RIERBEIRATFENTSE typeiter 7.

object._ reversed_  (self)

B (WERAFAE) S reversed () WERAA M PASSBLS A . B R 24 3R Bl — AN B DA 7 12
BRI A X R E AL

TR ARG reversed () Ik, W reversed () WEBRECHRLE S| HFHL (_Tlen ()
M__getitem _ ())o ZHREFFHIMPBLAINI G M ANAERES PR LL reversed () i) S8 B S S a0H
SCE A REE reversed () ¥k

M EREEEEAT (in Flnot  in) R AN A GIATE N AR 2OREH . Ak, BER ] AR HEA 4R
SRITIEF RN AR LI, AR ZOR X R AL T TR AR &

object.__contains__ (self, item)

WA 7 ¥R DASE BB A G2 AT o AN SR dtem J2& self WA AR BB, 5 R EHER . X TR 2E8
SRR 7 5 R B F4)  TT S J ( l  RER T

WFAREN __contains_ () WIXTHR, AR E 2@ icer () #FTER, R
H__getitem () MIHKXFANERIL, SHES 55 P ogta 365,

36
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3.3.8 S FHE
SE SCPAR 5 IR R T B 2R A, R @R R BT A SR RIE S (BIAnAR BN REEA T RIS ) Brxd I Ay

object.__add__ (self, other)
object.__sub__ (self, other)
object.__mul__ (self, other)
object.__matmul___ (self, other)
object.__truediv__ (self, other)
object._ floordiv__ (self, other)
object.__mod___ (self, other)
object.__divmod___ (self, other)
object.__pow___ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and___ (self, other)
object.__xor__ (self, other)
object.__oxr___ (self, other)

PRI 27 PR LB R B ARIB S (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, 6, 7,

1o

B, SRFEXX x + vy ME, b xZBEA add () FEHOL—ALE, WS <.
add__(y). __divmod__ () FENIZEEMFMH__rloordiv._ () Ml__mod__ (), EANNZH

KK truediv_ (). WHERIRESCFF=JCARNE pow () BREL, W__pow () BIE XL
IR AT SR =S4

R BT IE P R A SR S TR IS Bt Tie 5, BR[| Not Implemented.

object
object

object.
object.

object
object
object
object
object
object
object
object
object
object

.__radd__ (self, other)
.__rsub___ (self, other)
__rmul___ (self, other)
__rmatmul___ (self, other)
.__rtruediv__ (self, other)
.__rflooxrdiv___ (self, other)
.__rmod___(self, other)
.__rdivmod___ (self, other)
.__rpow___(self, other[, modulo] )
.__rlshift__ (self, other)
.__rrshift__ (self, other)
.__rand___ (self, other)
.__rxor___ (self, other)
.__ror__ (self, other)

VR 3K 28y R S I LA R (A2 ¥ ) BRI — i B ARIZE (+, -, %, @, /, //, %, divmod (), pow (),
K<< >, 8, N, ) e SRR R SR BN S TE A B EEON SR NAE T B A B ERCR B R s v
Filan, skFrX = - yOME, by 2AF__rsub_ () FERZRE—AEG], W2 <. sub__ (y)
iR [8] NotImplemented Bt 2= ff] v.__rsub__ (x).

TR =IUR pow () HARZAXM__rpow__ () (R5E HIEEHAN 2 Kid 2 2%).

M) WCRARIERCR AN ZE B R EC B — A 12K, AR TR TR B SR SRk, Wy

BT EBARE AR RS I B T . AT Al S e A S R B 3 AT

object

.__iadd__ (self, other)

PRCHY CRSR RAGEZILITHE, SOy RN Not Implemented. ANSRARIR HI MRS A BRI R ST 5, AN B E
¥4 None — TR xS 2 b 1A 28 A RLR A AH RACR .
XA A B, WIRARRST R (BIA__add_ () R SAAMRHRLZ ARG R, 0t S A B i SR
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object.__isub___ (self, other)

object.__imul__ (self, other)
object.__imatmul__ (self, other)
object.__itruediv__ (self, other)
object.__ifloordiv___ (self, other)

object.__imod___ (self, other)
object.__ipow__ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor___ (self, other)
object.__ior__ (self, other)
WX SE o S B R BRI (4=, —=, *=, @=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, | =), XLy

VE R T B BHAE (B self) #J_IE]?*%( B IR N AZAE I AR IR self)o QSR FAS LA b 2
X, *HT”EI’JTJ”J%%F*LK@HEI LIRS 75{2 i, MR xR2BA__iadd () ﬁ%ﬂ@?@ﬂ@—ﬁ\iﬁﬂ,
W x += y?jt%%m?x = x.__iadd__ BRI x + v BSRE—FEEFE x.__add_ (y) M
y.__radd__ (x) T%lﬂﬁhq{}ﬂ? ' %}ﬁﬁ"f%ﬁﬂi}ﬁﬂ;ﬂm E1% (2 ), fag-augmented- a551gnment tuple-
error), {H D@%FTJ:E%WTE@%@E’J*A?EEEQ“‘B’ F

object.__neg__ (self)
object._ _pos__ (self)
object.__abs__ (self)
object.__invert__ (self)

VAP R DASCBL— TCEARIEE (-, +, abs () Al ~).

object.__complex__ (self)
object.__int__  (self)
object.__float__ (self)

T IX BT Y5 DAST B A B BR L complex (), int () il £loat () o 7 43R Al — AN K i

object.__index__ (self)

WA PASE L operator. index () DA Python 75 BTG HRF B0 X G 4 J BB 2 i 3
(FaY) A B2 P E R bin (), hex () Fl oct () BE). FEFEMT YR IECFE T 48 T35 . i
1R i) — AL

WMRKEN __int_ (), __float_ () Fl_complex__ () WANFNERE int (), £loat () Fl
complex () ¥[ELBN_ index_ (),

object._ _round_ (self[, ndigits] )
object.__trunc__ (self)
object.__floor__ (self)
object.__ceil__ (self)

Uﬁﬂ%ﬁ%ﬁ?ﬁ%ifﬂﬁ\]ﬁuﬁround PA K math K%L trunc (), floor () fil ceil (). & T W
ndigits {54 __round__ () (5102 Sh 67 YL I35 Eﬁ%ﬁfﬁzﬁ)ﬁﬁ%&%ﬁﬁ Integrau %

int),
WK E N inc_ () WHNEKE int () &FERE] trunc. ().
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3.3.9 with iE4) L T EESE

EFXERER—INE, EEXTHEIITw ch BRI EHES B TR E 30 BN SCEBRER AL FEAE AR
BB B R SCARATAC RS S, B with 184 (FEwith & &) WA, (H2 ] DR S B
BN EREH .

R SUE BRI B R AR S A A SRR, BUE TR IR, PRI SO SRS
BT LT UEBEIRMEZ(E S, 1§25 typecontextmanager .

object.__enter__ (self)
PEALS WX G RAIZATI TR 3o with IR 2 G EX N TIRR R BIES] as TR 382/ B AR,
WARA B -

object.__exit__ (self, exc_type, exc_value, traceback)
B SRR W R s T B R SN SEEA T S LTSGR RE . R BT Ra i
B, =ASEERR None.

RGBT E, I A B AR R (RDRE e B e% ), W 2R Wl B e, ARG, SR
HEIR H 5 TR IE AR AL P

WHER exit () HEAMIZEHG|KBUHE AT, X2 ERTIT.
hz%:
PEP 343 - ”with” i&4J) Python with {EHRIRTERIE . TRARS.

3.3.10 ¥%HEERK

X E LKL, R T AR B SR I SUPRAIEAE g SCT R RIS P I REIE AR AR IR, TR BESE
SAEMRIBI T o ZAT e A T RIS &5 R .

>>> class C:

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

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

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

AT R 35 5 0 R A T 35 8 BN R A N 0 e X 88 SE R JL AN B ik 5 ¥, Bt hash_ ()
M__repr_ (). WIREXEFERHRAERMBH TEENERLRE, EMNSES LB LA G LT H
i 2 -

>>> 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

PR AR5 SO IE A AR R — 2R I DT A A AR ORI, T LA e A R IR 7 1
IS 83t S 31 4 5 R A
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>>> type(l).__hash__ (1) == hash(1)

True

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

B 7oA T IERR R SEE AT L Bl E A, RS R A sl getattribute () Tk,
E B X R

>>> 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

DA Ged getattribute () HLEIAMENTAS NTRE B MU AR It T R0 2sTa], HLACH 24k
T RIS B — S R CRRROTE o2 RBLEAE SRR QA B EPME IR A —Bob th i Reas 2B ) -

3.4 i
341 TBHIK

awaitable WG FELIT __await_ () F{E. Masync def BEGREI A2 2 BB T W SRS .

#iE): MAFf types.coroutine () B asyncio.coroutine () Mgy 4 W25 iR [8] (¥ generator iterator
MEWE TSR, HEMIFREH__await_ (),

object.__await__ (self)

W3R 8] — Aiterator . N 24 4% B Sk 52 Mawaitable %4, BN, asyncio.Future SZE T 7 ¥ DA

Hawait FikAMA#E.
3.5 BUHTINA.
hz%:

PEP 492 1 fifpfy 5 ] SERE X RITEAN (5 -
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3.4.2 HIEMR

WAEAT 7 J@ Tawaitable X5 . YFEMPAT AN __await_ () HERHELSERES] . SR RIT
MR, EAEFSTIK stopIteration, ZFHI value BIERFHGREE. WRIMESI AT 7, B
DAL . WA HH5 | E AR FER) stopIteration FH.
PMEREA TS M, BT T AR R Y ¥k (B Wk i 25 - R0 7 k). (B2, SAEA
[, PVEEH A HEE SRR A
3.5.2 WU s SRF B AL — R K55 & RuntimeError,
coroutine.send (value)
FEAR SR AR AT . W2R value i None, WIEXAHYM TRIA__await_ () PrikpBlERERE T —
T, 4R value AN°f None, M ERFRIEH FEPMEHRNERI W send () Jrik. HEER GRIENE,
StopIteration BU@HAMFH) K5 LidX__await () REMEIFITIER AL .
coroutine.throw (type[, value[, traceback] ])
TEMRENTIZIRENRE . WhHERZERS 2B EENERES M throw () ik, WRMEEZT
o BTG, BEIEHERSEL % 4R GREME, StopIteration BigHARH) K51
BXF_await () RPMEIFTERAISERAE . W FH RIERE N BEHIR, PR R E 2508 FH 2
coroutine.close ()
W B MR EE I A IR . WUR g, T ERER S SRR R R AL
Mclose () Tk, WRAFAEZ . RIEESTEHRATIK GeneratorExit, MG RIVEEEH
. I, PWWESEAROCNEERIT, B ERARE S .

YA RIF BB, S DA EAC BRI AR R A B P

34.3 REERE

ik REAMER __anext_ JiiAH TR FA .
SR Easyne for AP

object.__aiter__ (self)
AR ] —A> 73 2 R B RTR

object.__anext__ (self)
WAFR ] A~ 7T 2 ARAT S R AER N — SR MG 1% % stopAsyncIteration
%1‘;&0

S TR R I — DR Bl:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 OB
3.7 JiRHE S #F Python 3.7 Z i, __aiter_ WJPAR[EI—AS T ik Kt LI R 77 5 K25

34. thiz2 41
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M Python3.7 JHlfy, __aiter  MAURMI AR A G SBRIEATH A G 35 TypeError #f

o

344 RELTXEERR

FHETXFRER ETXUEREM—F, BB _aenter Ml __aexit_ JrikiEEdT.
S B SCEBgR Easyne with iR

object.__aenter__ (self)
EEX FERUT__enter (), ARSI ELAEREI—A T F 444 £,
object.__aexit__ (self, exc_type, exc_value, traceback)

TEHE S ERMT __exit_ (), (CARIRGNEELALREl—A> T F 35 %,
S B SR BRI — 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 BB

I3
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

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

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

4.2 HREHE

4.2.1 ZMBHE

BT R . AFREE 24 PRI E A AT IR .

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

del ERM HARBTAE—FhIRE  (RIRILLBRIE SONRERZ FREEE ) -

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

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

43
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4.2.2 ZFRAGREHT

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

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

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

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

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

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

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

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

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

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

a

class A:
b =

4.2.3 AEGAZEZREMAT

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

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

44 Chapter 4. #{TH%




The Python Language Reference, #[E] 3.8.5

424 SHBHHHTE
B AR 5 1 24 FRFRAT A AL T A T TS 2 g et o X AR DA A4 T B i 42

i =10

def f():
print (i)

i = 42

£0

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

43 BE

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

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

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

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

HolE): 8091 RS2 Python APT FZLAHSS . HohZ8 T AEFE Python FHEE] B A R 2884 2 AR s, R
7 S 2 WA AR Pz A0 P T it

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

[Ef#

U B R 2 1R 25 S B AR AT AR R TE R R A R B AR 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).

! %1, types.ModuleType.
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5.1 importlib

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

52 8

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

PRATME A e SRS R I H 5%, FHERRE o2 H SR i SCF, HIE AN 2O AN DM T iy B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

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

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

521 #H8

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

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

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

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

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

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

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

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

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

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

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

5.3 #3%

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

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

531 BEREE

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

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

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

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

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

5.3.2 EEFOIE2E

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

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

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

53. #% 49
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

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

3.4 JiCESE: fEZ IR Python JiAH , e de e BRI 422 25, BIZEEATNLR MIBTHAREUERT, b a4
Inzas . MBS TRAE T AIE R, (BAHAESS A BT

5.3.3 BAF

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

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

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

5.3.4 TiRE

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

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

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

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

g—

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

None,

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

3.4 WOESE: JUHARA AR £ind_spec () AT find_module (), JEHEIEITH, BRFLREER]{H
AEFE, SAIGLSTEE R ARSI £ind_spec () BRI E.
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5.4 g

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

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

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

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

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

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

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

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

34 MRS SARZCEBE T INEMMET RN TE. XLEAEPAHI 2 H importlib.abc.Loader.
load_module () FERBITH.

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

5.4. 51
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5.4.1 N#E;z%

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

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

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

3.4 R IN#Ei#si) create_module () ik,

3.4 RS load_module () FEWH exec_module () FIEAL, SAMLHIS X INEN A FEAGRAT/E R
E

HNTHIABEMEBLEEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASSHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

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

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

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

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

3.5 il AR 24 exec_module () B XMH create_module () KEXIFG| & DeprecationWarning,
3.6 iR #E: 24 exec_module () B XMH create_module () KEXIHEG| K ImportError,

5.4.2 F{ER

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

spam/
__init__ .py
foo.py
bar.py

I H spam/__init__ .py FHUFIUATHE:

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

>>> import spam

>>> spam. foo

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

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

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

5.4.3 ERIEIREA

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

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

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

ModuleSpec,
3.4 HHTIA.

5.4.4 SAHEXBERREE

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

name

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

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

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

B EB __name_ #{ H RO FERELHGHE BN XTS5 A, M K2 X PEP 366, HIHTE S
__spec__.parent HAMFMIME.
3.6 iR %: _ package_  FiHl5 _ spec_ .parent HEHIEMRH.

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

None.
24 __package__ REXW, __spec__ .parent £ 1ERLRI.
3.4 OB A

3.6 JiUHEAE: 24 __package_ RENIF, __spec__.parent SPHIERIE.
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—path__
WERBHCON . ORISR IEM A a2 ), WA BT R __path_ @bk, EHEELH
FAEARTS, HWR __path HVE- LR AT PN . TR __path_ AR, WFEEA
BN AR TR . AR __path__ iEUE A GHE T L haaih.

N OBRA N ZHAA __path_ J&@ME.
__file__

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

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

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

5.4.5 module.__path__

MEE S, R MRIAAT __path_ @M, Bt

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

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

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

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

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

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

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

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

o XFHAMFEL, (FE repr A AAEEAY _ name_ .
3.4 JUHESE: loader .module_repr () CFH, SANLGIEUAE ST FHBLE RS 36 IA R A4 SR repr.

N T I A% Python 3.3, UR N ERE L T module_repr () ik, WISFESR Bk mifh Ty 202 Arsei i
BT VR U repr. (HEVEREE S
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5.4.7 EZEFTHHBAIRY

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

Python B30 FF “EF ISR ZATICNF, BIRAFESCIF N ARG A (E A 2 HoTR . AP e AT e Ay
-pyc XfF: A A RURIAR G AR, 0F A A LT IR A ) . pyc SO, Python Sxid i SRS JE LA -5 5 R wey
A {5 G SO P B A (L FU R SR 72 G A R e RS A TR T 7 ) AT SCIFf i 3%, Python
KEPEIFE AR A B TS A E A ST WT AR cpye UM, HEHAFAE Python i
ﬁ%ﬁ?;ﬁé%g%ﬁiﬁﬁ&io HERET RN pyc IFARIERFT AW Eid ——check-hash-based-pycs
s> .

3.7 HREESE: N T ET A oy SCE. AEMCZ AT, Python SR RET i H] SR A E 7 IS AT A A AL

5.5 BTBEHEHKE

TEZ B 242 &, Python i JLAEIAR TCIE AR $h#s . HArZz —J&path based finder (PathFinder), B4
BREEG 5125 8 5 FEMWimport path, FAFEEEHEE A TEBREPE.

BT AR A B B ARE T T A BRI AR A H , RFENT4 B RIS RE
i Ab HRR S JE T BRI Bk A 2 H AR

BRIN B 25 H IR AN G LI THE U R G P AR A 5 L, w B L FRe ik SO 31 4n Python
U5 (Lpy M), Python “F5H (. pyc SCHF) PARAEZE (BN . so SXMF). FEARHEFE T zipimport BiH
STFEER, BRABAE S H E R A A REAC B K H zip SCEFR b SR,

BB AR T RGN E . EATRTPATE M) URL. s 28] DA 2455 5R 45 E AR HoAh v &

TR E IR AR IRAL T HANA E T AP ATERE Y R AE il v R B AR S H 928, Bilan, ansARAsi e
L HR 2% URL AR H , FRATPAGR S — 523 HTTP 15 X AEM 25 F B4 1. XN (7]
WIS ) B4R B —A SR iR ipath entry finder, PARE FHARFREL—A% I TET X R B I 45 A 1 i
.

e p s AR EATEME T £ EX ARG, il dmera path finder Fpath entry finder WA~ AR iR
B XA BT X PFR R A R 2R AR AL, SZRRHRI P, BAE S AR R A 7 s e, |
KW — S EEIRFEEN A MY ZERN. Frallh, THRAEERBJEN T SALEN G, EE2H30
sys.meta_path i,

MLZ T, BEFHERSAEEME L E 2R T RN A LA L Ig Ty, Lhr b, MRFEM sys.
meta_path BERE T AN A LD, IHASHEMEEELH AR AR .

5.5.1 BEFEEKRSE
path based finder 2x 5T EHRANMEE 1 path entry FAFH ARG E (1B 1) Python BEHLRIL . SRk H i
SERRIME RGN, (HENHALZRT I,

VER—FhICHAR A AR, path based finder SEILY_ESGHIARY £ind_spec () HH, (HREBMINVATT T —L&
BEINEAT-, W R S FIRE AN import path EEHE N2 .

=5 Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache T{fif]. &
MEH __path_ J@PERSRE A BT P THT 26 S AVLS KT,

sys.path & — MR I R OB A5 E . BV E PYTHONPATH SREEAS & DA N £ fp
M E R SL A ERIN K B . sys.path X H A8 EMZAFRA U RG I H % zip SCHFEAM W
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BRBIAEAE (8" (B site Bibk), HIU1 URL OB . 78 sys.path st HAEH BL74FH
HFHTER S A HAEHR AR S 2 o 1 i3 2% H BT R i el B 5 12 4 B 4555 R

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

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

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

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

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

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

5.5.2 BR{ZFEEHREHINL

AT LRI C W RO A, W T4 a4 S R A S 2, B AR Ak H A AR i S B
find_spec () ¥

find_spec () LXMW NSE, MBI AL ERERRESTR, UK (ATER) HAREH. £ind_spec ()
AR IR SE SRR AR L] . XIS IR R B mdkeas” B (EA—BI5).

AT AN R IZ S U R — A a4 2 [l Wportion,  BéAR 4% H & H0Es 2R A% LR 1) "loader” 1%
>k None F-¥ submodule_search_locations” ¥ A— M, & iZ 584 I 2 .

34 RS £ind_spec () HNA T £ind_loader () fl find_module (), FFEREHCHM, HETE
find_spec () K& CHBEHEH .

BIHR MR B AR AT RE S LI WA B 7 AW B — AN M A L £ind_spec () o NAAFFR G
7%, BN HENSEEEZ. (2, REREAHERS DL T find_spec (), XM E e
find_loader () #2135, WS AR TZEBESF. find_loader () £R[E—A"Jodl, H
TN E RS, B h— A A [Elportion. 45— (EIfN#%8) N None I, XEWHEKAELH
Tk A% BRI TR e AR A gk 8%, (HE A IE AR 5 B N385 AR AL T — AN 2SR A X

3 IEE AT, A AHELE sys .path_importer_cache 4% imp.NullImporter [HSEH]. FICHX A& MR A None
RE. #12 W, portingpythoncode
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JLF- SRR —FpliE o, /I Python ¢ BR G A— AN A DASCHE R GEH B SR SAFAE R i 44 25 f . 24—
kAR AR H A AR ] AN B None I, % Io4LRIEHER S LS — A, Al EWRR .
IR £ind_loader () FriRIEIMEAAIEA N None, ML AWM, WS & HET BARREK
awil el & X ERAR A H R

KT G MG A, FEZRELH BRSO EAE I R AR RS
find_module () F¥. HEKZLAHERL find_module () FIEWHE M4 A SHA path 28 (B
IR T S | RS ARA TR0 BT R AE 4 AR5 ) .

AR H AN find_module () FECHH, FHER RGBSR H A hdr 45 25 [ A F 458
4. WM £ind_loader () fll f£ind_module () [FHFHET M HELHAERLS T, SARGRLZHA
find_loader () MAEE £ind_module ().

5.6 iR ESARS
RIS RGE A FENL RIS sys .meta_path EHANS, |, BHEEEW N B E XL
¥

— AT AT AR A AR S A TE A B AT N TS B2 s R SN R G Al APT, IR 4 B e B
__import__ () PRELFIRESLNE 7. XMW nl DAFERI 2 Faz B S FE R Bide y # ek 42 3 A
BAIIAT A

AR T IETE AR DI — N TS AR (T2 &8 HMESARS), HFEEZEM
find_spec () 8|& ModuleNotFoundError MMiiEi&[E None FEEME T . 1R[] 5 £ R TG IR I8 &N 24 4%
gz, Mgl LkSE e B4R E .

5.7 BHEMFA

X FAMEHIE T . — DS AR AN GBI R . A ECE 2 RS0 S 2 Y m ) b
FEWH A, PRS2 RS IE S B, 4E AT REi:

package/

__init__ .py

subpackagel/
__init__.py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

AEEAE subpackagel /moduleX.py b2 subpackagel/__init_ .py H, PAFSFAEEHGH:

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

7S AR DA import <> 8 from <> import <> &%, (HAXSARBEMHSE M Hdr
JR AT
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’ import XXX.YYY.ZZZ

N 244t xxx . yyy. 22z fE ] A, (H.moduleY A& — AR FRIEA.

5.8 X _main__ pJ45%EIN

Xt Python S ARGEAME __main__ BHUE —MRRANE L. IRUME S — 5 PPk, __main_ BIHUZAE
fREAS IR SN BRI IR IR, 5 sys Ml builtins KM (AR, SIWEAF, EHAPGHEIHI N
B, KRN __main_ BRI AT AT AL IR AR T IS A IO R At A T

5.8.1 _ main__._ spec__

MY __main_ BAIIAILINTT, __main__._ spec_ SPUIEAMVHEGE None.

4 Python [ff fil —m BEIWHBIIF, __spec_ S PBNA MR AR AR L. __spec_ A
_main_ BHAENPITEAHR, zip XPFEHE sys . path & H il I BIR T

12 HARMTEOL T _main__._ spec_ &N None, PUAMTHHIL _main_ WRIAEZS AT SA
AR AR X [

* XHAFIR

* —c I

o M stdin 1z47

o BEMIER T s T

WA RS FE 0P _main__._ spec_ HJZN None, BPAEICIEMBIA L nl AMEA—MEEHg
S WAREELE _ main_ HEICEERAR, WA -m TR

EEERE MRS __main_ XMW TR ABIRE __main_ . spec #HNHIBER, B2
PN TR AR, XRMTATHEE: i if __name == "__main_ ": AIRARIHYACADHAL
SAEBPB AR FE __main_ fipg4 = ) I {508 1 S A IR T

5.9 FFic] R

XXX s 2 e —A- K%

XXX * (import_machinery.rst) J2 752 & | |34 Il — TR LB A RSB, B VFnT DAY R sl R A R i &
PR EA?

XXX JEFM ) runpy A pkgutil 5545 BAZHARE UL DTG 4G i ARG R “HIESH” #EE.
XXX 275 BN e AL __main_ ARy A L R
XXX HIEL A XK __main_ PERBTNFHERIEE (BIATE R PEP 395 52 Hil).
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5.10 %30k

S H Python A= 2 1 24 B KA TARKHAE . AR GRS U] 3R AT AR, (EAESRE %30
ZIEVFZ KA E B

JFIRH) sys .meta_path HAGULHA I, PEP 302, 524 REULEH L PEP 420,

PEP 420 >} Python 3.3 5| A T4 &= ¢, PEP 420 if5| AT find_loader () WMUAE N find_module ()
FOE=Y v

PEP 366 #ii4A T H38H) __package_ J@ME, HTHEB R B2 FA

PEP 328 5| A\ 74X F BAAMR A, HHRAR I T _name_ #§ X, &% PEP 366 °fj __package__
IMAFLE A o

PEP 338 5 ST RN A AT -

PEP 451 7% spec 3G 1 X4 MEH G ARSI B o B0 RE 0 BBt (1 KB AR STAL A% 52 0] AL
il XA Foi T ARG P28 APL I N B A AN R 3 — e B v

I3
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ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

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

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

atom

enclosure

6.2.1 #RIRTF (BFR)

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

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

NameError 5%,

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

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

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

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

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

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

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

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

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

HY

6.24 JxR. EE5FUMET

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

T AT R N

comprehension = assignment_expression comp_for

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

comp_if = "if" expression_nocond [comp_iter]

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

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

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

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

M Python 3.6 J14f, fEasync def BREXFRW PAME T asynce for Fh)¥ikRasynchronous iterator, £ async
def PRI EEME T2 0T LS ST Sk FRB 5 ML for 8¢ asyne for 4], WA REAEHIIMNG for
i async for FhJ, R await FEX. WR-IMESKEE asyne for FAEHE await Fik
X, WHEFRH 7 35 K. BP0 DAEEHATE e LR EL . 378 24 PEP 530,

3.6 HFIIA: LA T S5 2at.
3.8 A yield fil yield from 7Rt NYIE IS E A

6.2.5 FIIRER
FIES Y e W R e i SR QIR e SRl E S Wy I

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

PR RR AP NS, AR — R FREX TIOR8 . M3t hiE 50—
FINFGRANS, HIOTR SN B A PORAEI LB RRASNFx G Sl fit— oy, SR SRS
KB LSRRI TR
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6.2.6 E8ET

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

set_display = "{" (starred_list | comprehension) "}"
EERRLE I ARENSR, HNAEE— R LR TR E . S hiZ 50
W— &I FRAN, HOuRS N B EPORIEHF MABIE GRS Sift— P ETn, e sX
e AR s R TR AT

SIRAAEEN () R R EE R — T,

6.2.7 FH TR

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

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

dict_comprehension men

F il BIRE P E PR 5

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

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

3.5 BOFr A PRl R, SRAIH PEP 448 4214 .

FUHES G PRMEGHETF XA PTAR, EFREUNE SR, ST EAREg for” 17if”
Ao UHESABIITES, FEALRABAME TR S E AT AU B A i) 7.

X BUE SRR BRI C A IFEZ A A7 0E 2 AR 2825 4 — . CEIYUER, SERYRILNY % hashable, iXRIHE
JI A AT AR GARHEBRAES L. ) BB (I R k5 i 5 S B BRAT 8 B — il (RIS v He e
I SCAR) g fie A R

3.8 JiU B 4#: A& Python 3.8 Z Hi ) i o, HF3A 5 SUAFEAE R RENF . 7E CPython W, {H& T
BPORME. MR35 PEP 572 52, M 3.8 IR, SSIETEBCRE.

expression expression comp_for

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

generator_expression = "(" expression comp_for ")"

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

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

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

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

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

3.6 BUBTINA: 5IA T SRl ae ik

3.7 S A#: 7 Python 3.7 Z i, A EMAR RN H B asyne def I HBL. M 3.7 106, TR LT
AT PAE ) 2l AR il ek

3.8 WU yield fll yield £rom ZEMIRASHOTE ISP CLREEE I

6.2.9 yield K&z

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

yield FEIR20HE 8 L generator PRI Zasynchronous generator WRHEA 2 E] . [H R BELE R EUE X R
M yield k0o FE— N eRER N yield ik XA RBL L — MR, I HAE—1asyne def
TE SCH BRI Y yield SRk ik tvRe sh B0 i 20 I A it - E i

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

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

M ENT 2N SN A S 2, vield kARG VEIE N T L B S CMI AR il 2k AT
2 AR I — 53«

3.8 MR AE: A% 1EAE S BUE T ORI s a8 s B VI ] yield ik
TR AR S R A A S A PR A AR A R A AR B

AR R R ECHA s, BRI AR, PR ES . AR A A R A s eR AR A
7o M AR — DI E R A, AR S BT IR AT . X2 — E AT — 1 yield ik
A, FEMCHATR R, AR 1R8] expression_list WH. )G, TATUHTE IR
SR E TR, WHERHAR RN E, TEHRE, WKL R PR . A I8 A A2 1
FHRIE—ADTVE, AR R BRI AT . I R E s 1T yield ik =X H2 — bRk F0JH F 1% 0 58
8 WG yield Rk W EERI T BB BRI AT WERAIE  next_ () GEHIESTE
HWEM for B2 next () KM IBALERHZ None., B, WM send (), WAL R 2 AL 1%L send
TERE.

JTA I S AR AR R A S VMR AR AL BAT yield 2k, ENRAZANANR, I HENMPIT T Ak EE
%o W — 1) DX )2 A2 AR bR BSOS BB I FE BT yield J5 32 25 W LR PA T 458 AL & R 21 A i #s n e

et ry SR8 T AR (B FRF yield Fahae ASRARMERAE (P25 RGN 2wl PR R tsc % 1m0 455
ZHTEAT AT, R AR SR g c Lose () J5ik. close Tk VAT HEERY £inal 1y THJHAT.

Wil yield from <expr> Bf, EXRFFHRMAIFRIEAI N — Tk 8. TR L E
BB AL R M E A RS RN . it send () 4B ASEATIE DA G £ hrow () A% A AR S
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WA S W E M XL A T IRE AR WERAR X IL, B4 send () ¥55]% AttributeError B
TypeError, [Mithrow () ¥37RI5| K irfe AR 546 .

MR EENRASTEIS, 51K stopTteration LB value JETESHC yield FhXrH. EW LATES|
& stopIteration BHRAMIE, tn] AfETFIERAR— AR B2 s Ga T4 iaR
] —AME) .

33 R U5l yield from <expr> DAZFREEMIA — DT AN
2 yield Fh xR M TE AT M ME— ki, 3655 T DA IS o
W%
PEP 255 - ik k2% 7€ Python Hofil A A i Fily 1 e 1 d 1AL
PEP 342 - jiiid Bum %7k a5 9B pp AR 3450 RS APT AR 4RI, A RT DARE VTR B A PR .
PEP 380 - 44 T 285 5] A vield_from iBVEDL T (ML ZEFELS T4 R 2R .
PEP 525 - S/ s it 45 VR eR B0 A LS T BEXT PEP 492 HEF T4 R 1.

4 RS- E R G E

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

generator.__next__ ()
FE iG> AR B AR R AR AT B A B IR AT Y yield SRk A7 BRI AT, 24— A s B E0E
i next__ () FEWEPATES, METH yield Rk X B2 BUEA None. Pl dR S PATHI T —4>
yield #3530, H expression_list WESIRIS  next_ () WRAZE . WRARSEAAET
—/MEE L, WK% stopTteration Fi,

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

generator.send (value)
PRIZ AT ) AR AR eR A Bk — B value ZHCRFIBCH 2T yield KIKAYEER . send () ke
AR [ A AR I AR )R AL, B AR A AR PR R — IMERR W 225 ] & StopIteration.
ﬂ:‘lﬂjﬂ% send () RFZNEMAFN, BEAHA None MR SE, PIENIXIEA T ABIERY yield &
5.

generator.throw (type[, value[, traceback] ] )
TEAE R RSO B 5 & type KRB S, IR %A s SR BT 7 AR N — M. IR A A
AT —MEMRN, W5 % stopTteration . WA MR A MR IL AR FHE, 5
FIRT H—ARE, WiZRE ARSI

generator.close ()
FEA RS R B S AL B 5| & GeneratorExit, MR Z G MBI EREY. XHE5 %
GeneratorExit (FF AR HRIZ T W 5 H & | 5. R A i as 7= A T —MME, KM
25| K RuntimeError, WIAAEMERT | RAATHM SRR, ERMEHRAHNE. WRERSCEH T
SEBIEFEREN close () AT,
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Bl¥
XHE—NRIRAYHI T, R T AR AR A S e e A A T

>>> def echo (value=None) :

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

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

Xt yield from (¥, 2. “Python A fHAHZEML” i pep-380.

E— M asyne def & BB AT I yield Rih X & dE— 1% R BUE L —A>asynchronous
generator FRE.

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

W S R 0 22— ¥R Blawaitable 35, ATEAEIT S SR E 8. BIIBRE, AR SR —
A yield Fiba, AP E SFIREE, K’ expression_list WIEHIRMAERPHRE. 54 M,
R G BRI A RS SR, IR R Y TI40E . T M0FEEr . PSR AG HERR DA B AT A S
WALPEALIRAS . U PATHE SR A A RS 0 YRR N — X R R I, % R BT DA JFCIR S 4k 2 51T,
b yield FikX HR A — AT . RE AT )G yield Zh BT AT R B 73k i
fifH__anext_ () MZERA None, FWHE, WRMHasend () WEEFRZ LA T ENE.

S A R, yield FikX A HBIE cry MR ALE . (HA2, W50 e g 4
g5 (M T5UHTHECE B Z 5 Bk L) 2 Bl A5, W then a yield expression within a try £ 111
yield AR S EHEMW finally FAPATRIG. IR T, NHEIT% 24 A FAEIEA EUE
SR AR R BT H FH A A - R Ed i aclose () FEH BT IR B EMEXT S, A SR HEE 1Y
finally FAJHRAIAT

N T BB E LA, HFIE RN L E L A SRR, BERZ AR A - AR BT BB
Haciose () HIA TR, X4 &4 BA[HEE T sys.set_asyncgen_hooks () M. B HEIK
EARRT, 5254 -5 AR O A T ) 4428 25 DATEAE S 24K IR JH o 7 3¢ For a reference example of a #¢
25 BTS2 i B & Lib/asyncio/base_events.py FISEHIY asyncio. Loop.shutdown_asyncgens.,

yield from <expr> KR UIRAE ALk ek B b 6 25 | S ETA S iR -
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SEEPBR-ERBHE
RATF/NIA T P A R B AR IR BT T il A il e A A T

coroutine agen.__anext__ ()
R — A ERRRT R, EAEBATI &I AT 1% 5720 A2 s 2l N B RAAT Y yield 2@k 3007 B K
BPI7. YN REEMMBRBCE T anext_ () FIEWE IATH, ST yield ik X rik 4]
(] S5 R R G R BUE N None, 'BFEIBATIRFARZE AT R R —4 yield Rk, % yield Fik X
expression_list W{HSRTEMIIMMENT A StopTteration R IH. A7 WA
f%?*’l‘ﬁ?ﬁi&ﬁ, MRZ A SEREXG0R 5| & StopAsyncIteration i, fmiZn i iEe
To o
WA il asyne for JEFRRR=CHTR A .

coroutine agen.asend (value)
IR ADNATEREN R, EARIBATIN 2RI % 7P A A AT SAER N send () Jrik—F, Ok
o YRR —MEG TS R, H value S W 2T yield FkAXWEE R, asend () Tk
JI 3% [ ) T 25 R X G Al ] AR it 7 AR R ML, FMECA TS | K StopTteration, BUE AR
L A T A — MER 1 W5 & stopAsyncTteration. Mifflasend () HKEEN LM
arit, BIA None VT HISEL, N IX I A AT AU yield Fih.

coroutine agen.athrow (type[, value[, traceback] ])
R —ANATEERE R, BERAEm P RN IF AL BT K type RAW R, FHR HZAE S o6 80
FHER T —AME, HAE NS %K) stopTteration s, WERF DA MAHEA LN — MEHRH
PR AT ARG K stopAsyncTIteration Fib. WURA NS REPAMRE AR FH, 25
KT H—A50, WS GOB TIZ 55 QPR 48 TSR R I 3

coroutine agen.aclose ()
W] — AP SERERT G, B SAEIB AT I ) 2D A e ek BRI A B A — > GeneratorExit. Ml
R A AR R BUE R . KM EE] K GeneratorExit (M T AR IHKZ - H) Wk [ i) o] 45
FEXFRAFFE| K stopTteration . JELeii i 720 AR s I R ] 4 A 4] HAth AT S5 15 X 508 5 | &
StopAsyncIteration 5## . WIRFLA WAL T —ME, ZTERXL L5 K RuntineError,
TSRS 20 e 5 | AT HA S5, BSR4 T SR R R 3 . R P A s C & T 57
HHIEFERE WGV Haclose () FrRE— DA MATATFHH W] RN S

6.3 [R%Y

JERAR MG 5 H R R I E B BRI
primary = atom | attributeref | subscription | slicing | call

6.3.1 E4¥5|H
JEAESG | R T A — A0 s — A 4 R e

attributeref = primary "." identifier

VU BLD TR — A SCRF IR RS ISR 5, ZROGRESCRRBYES I o BRI R SRk
PAREARIRAT A AR JE . XA ARl R getattr () AR EE L AR EIEA T
A, W51 % AttributeError F& . BRI, B AR EFBUFMEAMRILR G E . X7 — &
PEG I 2 UORAET RE AL AN AR 52
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6.3.2 #HEY
BGIRAERFS (PR JUHENER) S (L) X

subscription = primary "[" expression_list "]"

WG 5 B0 5 SRAK R — A SRR RO A R X (B an s R s ) o T E SCR xR AT o E
M__getitem () JIRRSCRAMBERIE,

XEFNEXTGR, AR G SR R A

RO MT, FIRABNFRAITORAE— A PAIZWR T SR ARG, SR S AEBR I gk Hh 2 s ot
WRE. (REATNFRN—ATTH, BRIEHH LA —I)

WERIERCAFA, FKASNIFRDAORIE A — N — R (I

TE AR PR LE PO P R B S IR IR B 2k (Hg, WEFPSIFTHRMIIN__getitem () J5ik
HOAT AR RTINS EEOR AT Tahn S (XFE x [-1] kil x PRYRIG—I0). SR EDAUN—1/)
TIORGOSk R AR S i R I (ANFIFIRED) o i TXE b S R 1 SCREA
ETXRI__getitem () Tk, FEHERMITIER TRGER AR .

FARITLZ AT TP A BR ISR 2 OO — NP AT 74

6.3.3 Y1

PRRTERF IS (F4ds . JUHER) PR BN ERINA . )R A A ERK A R R de 1
AR EAS. PR 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

BRAR Y I SURTE AR — RS ATIERIFA SRR AR VR BRI R 513%, AL AT
LA NI o O TR Z, . T il i SORF A ST A A DL ST T AT U0 R T X
Pl SC (DR B R AR ERF Y8 T e ol) .

DI B AR Bk SO B i — AR T T Y U0 R B SRR A i Y B AT R 51 (5 0 20— R i
M__getitem () J7ik) o WERPIF A RAE 2 D—AE5, WK — A& ) D% i o4
ARG, R AR TR S DIR I — ks, W2 12k, — NIRRT A 5
B2 — MR (SRR LR R —T7), EXRE start, stop Fl step BRI FRKX
Prag i R ERAPRAE, AW HRIA R None ik,

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

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AT AE AL AN S B T SRS NI S AN B W S

PR BLA R A — AR X S (P SRRk, WEREL, WEISEE, 05, REpn
VEPABATAT A call () HERXTZRERIFRANS) . I S8EGE 2R sigekE. 2
5] % #E S —Y T fRIE I parameter 53115 .

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

CPython implementation detail: 3252 m] RESRALAT B S B0 2 PRI N B R %L, B EA T SCRY B 3%
GTA “aa”, FILAREA A EAIRMES . 7E CPython 1, DA C 4B IH-fif] PyArg_ParseTuple ()
RARATEL S BT oR B S Bt T X A I

WRGAEKIEASUE NS WA ESH, F25| K TypeError 7 H, RAFA PN IEXSHMLEN T
*identifier AJ¥k; fEMLIEOLT, RIEASHMFEZ - MEE TZRMUESHEICH (MREHEZ R
(i ESHONA— 2504 .

WIRALA KB FESEEA 52 IERXSHAR, ’e5k TypeError 34, BRIEA —NEXSHMEH
T **identifier ¥, KIEXSECRHERZ M T 2R XBTSEN T ((H XEFENETTSH
(HAE R SAEXT R ME) , ARBEAR 24 KBTS HOA—A4 () S5,

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

EFEM — A G E B IR *expression AETREH T XM REBFESH 2 B, (HESTEXLHTSE (VA
FATA] **expression B4 - WWRC) ZATHAbEE . (R

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

(R ItakRED)
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(R —H)

>>> f(a=1, *(2,))
Traceback (most recent call last):

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

FE [ — AR v [R5 B 7 240 *expression AREIFAE L, IILSE PR EaXFERYIRIE A & & 4

MR RBH AP T **expression f)¥E, expression WR{E N— mapping, NS Y 1E 24
MY KB FE S MR REFOAE (TENEXXEFSE, S80kA S —MFE), WS K TypeError
S o

flif *identifier B{ **identifier ARNEMIEXSECN e HVEN B SE S M8 A S HAA PR

3.5 A BRI B ATERCRR ~ A< PR, (ESHOTRERAE I R IR () 25, i
ZATREIRAE T A (< *) Z 5. th PEP 448 KR i

BRARS IR T R, AR SAREME, RE{ERATEEN None. iR [MIE 57 AT m R X536
A,

AR IR

R EE SCeR%e B RS IRSIAT, FF AR AS SR AR 55 —(F e s I UE S 985
PP ZHG MRS I 3 202 S —35 . AU RIAT return TEATIY,  ph AR E B ECUA T ik [a]
{H.

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

KBl iik: VINHINEIH 7 B E SRR, MR AN SEII RS KRNSO RZ — T ZEHRE N
FASE

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

6.4 await FRixxX

ek coroutine BIMATVAZERF—~awaitable %14 . HBEXEcoroutine function NEMHE .

await_expr = "await" primary

3.5 WUHT A
6.5 BMiZEN
FAB BT AR HZEM B — TG BT B B % (I8 BB A e A — s 845 . AEanr:

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

A, e IR S0 REE AR FLIEFRPE T, SEFAMENT 2R G 2Bk
BT+ -1%2 Rl -1
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s FAT S A SRR N pow O BEULAAMIFIRTE S SRR e SR T A SR e W
RIFTTIz 5. BESHS SRR, SRR 2R,
FRELLS, T2
[m]

X int KRB ERAERL, 48R RA SRR, BRAESE A2 HO8 8
Bl float ZERUIFHr i float RAURYLER . B, 10%*2 3% 100, Ifjf 10**-2 3% 01,

0.
X 0.0 T B BERIZEEHSE ZeroDivisionError, ¥ EMIT 0B EIRKIZBE R IR E] complex %§
fH. (FEFIIRA T X5k valueError., )

6.6 —TTEARF{ZH

A AL S BA A e sk

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

—JCIBRATF - (1) P EHB(ESE A

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

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

6.7 —TEREHE

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

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

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

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

BFAF @ (at) W E bR TR . 1A NS Python RAUSCIIIZ AT .
3.5 BT

BRAF /B M/ CREBR) Rk SRR . B SR O I RIS, BB B S — 4>
float fE, FEMAHREFRIVET RIS LG RIS B floor” pR BIEAT IR IRIAI SR . BRAEH)IZH

5| % ZeroDivisionError %%,

BEAF & (B K5t B — D SEGR LB A SR I N ECES R et o R 2R3 3800
T K zeroDivisionError fFH . SEATAURIF A%k, B0 3.14%0.7 T 0.34 (HF 3.14 & T
4%0.7 + 0.34), BB RIIEFERESH N ERER—2 (B2 AF); SRNLIHE—E/ N5
TANERAERUR L

VESK abs (x3y) < abs(y) fE8izE s B, (HXFEPRARN S, mT & AR EE, HAAERE LRy I, B, ESEEAT
& LY Python {7 s 80—~ IEEE 754 SURSEESUME, H T -1e-100 % 1e100 HA 5 1e100 MHEIMIERY, HEZERRZE -1e-100
+ 1100, XTERH EIEF4%T 12100, E¥ math. fmod () & [E LRI L AA F58H—ASEHEINIE A, FILEX A I
IRIA] ~1e-100. fafh = 0 B T BRI B
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BRGSO EAEBER B A FER: x == (x//y)*y + (x%y) . MAMEEER SHH e 3@ N &
¥ divmod () EEBHEST: divmod (x, v) == (x//y, X53Y) o

B T ECFHATEGE S, AT ¢ TR X R ER A T HATIH R A A (UFRadfE) . AT ER
& AALAER AR 2 I Python J#E 5% 11 old-string-formatting —7,

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

AT + (addition) K i HSRWA . IS EEE LAECN Y, SCEEOIR SRR FPo1 . e —Fis
DT, IR R SRR JE R . FEJG— RS OLR, RFIAT RSP ERAT .

SESTRE - OR) FH I FEB02 . THAHCT S E0R S SO AR 28
6.8 BiLEH
B ALESEI0 SR TR AE S

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

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

6.9 —iiEE

=LA AA A AR

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

BEAF & MPADSEATESLL AND (5) 125, WANSEULBUN R,
BEAF ~ XA SEA AL XOR () i35, WADSEUAUR L.
BT | MW SEEATHAL OR (80 185, WMASEUAU TR

6.10 LLBIEH

5 CANfA, Python HETA EELZF I LSEHAME , (RTAEMEA, BASILER . 545 C ARZAAET
a < b < cEFERFRIB S G ARE IR AR

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

2R x WS AEREGE T y BRI, WH T AR x//y ATRESH (x-x%y) //y Ko TEXFMELL T, Python 23R ] fF—4~45
B PAMEES divmod (x,y) [0] * v + x % y REHE x.
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He B i SR g AT /R True B False.,

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

IEBE XA R a, b, ¢, .., y, 2 HFRIEIAM opl, op2, ..., opN HHEIZFATF, W a opl b op2 ¢ ...
y opN z % F a opl b and b op2 c and ... y opN z, FHEWARZARZESREIX RS
HPORIE—K

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

6.10.1 {HLE3

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

AR G XA —mO U RMA R EE (EARBARIS) . XTG{ETE Python s 2— ISR 1Y
MG B, XSMEHBEA— DT A mH, MSMEHRERAA R E ) =, flanh 4
%ﬁ%%g%ﬁ% HBGEEATSEI T —REE R RS . A ATTAT AT I i e S B 5% HE 4 ) e
EX T .

M T KA object 1Y (EEEEIAEE) T2, B object QR TBOIAMLLEAT N . FAUTTPA
WS FF A E I 1 () REXHCHHEATN, HIES WA ATH.

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

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

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

JEHF(E float ('NaN') il decimal.Decimal ('NaN') B T4 F{a%r 5 e85 EAHEF
BELRBMBAE A — B EAR IFFEAF T H A B B OPRUL, W x = float ('NaN')
M3 < x,x < 3fx == xPWHRE, Mx = < WNEHE. W72 EEE 754 FriER .

* None fll Not Implemented #\@ HBIXIR . PEP 8 HBABIXIRAYILE LY Y Sl is 8 is not
A 45 TIa AT R IAT

o RS (oytes B bytearray HYSEBI) ATHEATIIY N EAIRS AT A0 OB . AT TR A4
FAEFE T I AT HURE

. ?fff% (str MBI i HFAFH) Unicode F AT (WE AL ord () BYZER) #5 S 7 2E 4T LE
B

FAF R LIRS PSS RE B LA

3 Unicode #7EBIA{ X 4 A5 43 (F40 U+0041) F 34 % 5 45 (FIA” KRS8 T 58 A”). 4R Unicode H K Z Heh & 74548 L — A4~
TR, (EA A — e G 25 vl i F B 2 S LR P Bk 2R . BN, R4 WA ISR SR T 248 C” nl LA
U+00C7 37 _H A BAAS FE F A R 2R, AT RAH—> U+0043 5545 /g Kb F 48 CREH T F4: ©) n_E—> U+0327 i5{; by 84
FH AT HRWPHRER.

XFFFE, HRE BT &% Unicode 7% MVATHLR . X TTRES B IR A M EE. B, "\u00C7" == "\u0043\u0327" 3}
False, BIAWNFAREREN—MMEFR WA NN KER T 54 C,
BGFAFON (BIX AR UL R ) AP R it i 7 b, M #H unicodedata.normalize ().
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* J75l (tuple, list 8{ range M5Bl K] gEATRAATRAYELEL, range i A — R HEEA SCRARF H
o PAEM RGBS — Sk R AR R A SE, B EBP U5 K TypeError,

JP A AR 3% 5 SR XA BOCRUEATIZ A H . B ARl BUE [l — W R S5 H A B2 . Xl
FENTREBE [F]— X RAAH SRR I DASE Tz A TR I BRAEF E N T AN AR

PN B2 T ) ) 7 ML LR A

- WNZIES AL, BTN EI R, MEHRE, H XN AR A LIS (B,
[1,2] == (1,2) MNBME, FRHEEARH).

- XWTFERFRF R 204, HP 5 HE ARSI TR HF MR (Fla 11,2, x] <= [1,
2,y] BES fxﬁ<): y M) o WIRN R CEANGAE, RAENZWEHFER (Bl (1,2 <
[1,2,3] NEfH).

o PINBRYS (dict AYSEH)) & 2SS, 0 HOCY ENTEAMIFER (58 18) Xt BAMERY— Uit LR
HiRLRE H B -

WP (<, >, <= fll >=) ¥5| K TypeError.
* Hf (set B frozenset WYSLHI) AIHEATIETY N ARFIEE S AUAY HLEL o

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

AT HRRHIHLE HoTR I B R
o REBFAM N ERBA LIILEITE, HIENTS MR BT .
TEATRERIEOL S, 1P S i LA T Ay o 1 224 3 — 26— P
o MHEE LRV %2 B BRI . $m)Ts e, AT RS LRI B 120h 45
x is yEWREx ==y
o W AZA@ PRI BeAihit, ARV %A H F 45 2R
x == yMy == x
x =y My !=x
x < yMy > x
x <= yMy >= x
o W iZR LB . T4 (RZR) §7RnR T —A:
x>y andy > zBKEx > z
x <y and y <= z BHEF x < z
o S HB N A% BN AR (EIUR A TE UG, T A BRI %A AH R Y 45 R
x == yfllnot x !=vy
x < yAMlnot x >= y WF5EaH)
x > yMfnot x <=y GfTEEHHF)

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

* hash () WEERVIZGREME 8. HFERXRYZSERAMFERGAE, SERCh ARG
Python F- A58 il 2RI LE—HMEAN . SChn b, ARBCPERE — A E X LA 515
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6.10.2 R REEMEE

BHEFFin fnot in FAF R, 05 x 2 s RN x in s SKIEHN True, HMH False. x not
in siR&Ml x in s BURJGMME. A W EFIIRIEE A RB DA S F AR SR Gz, 0T MR UG in Al
HEBRHARENEH. XIT list, tuple, set, frozenset, dict 5Y collections.deque XFEH A2 HL, FiAX x in v &
T any(x is e or x == e for e in y).

ST AR R, S HACY x 2 y TR x in y o True. —PNEMKIE v. £ind (x)
= 1. DFRER R A FERFR R TH, I " in "abe" Kfi&M| True.,

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

MTFREL __contains () fHEXT __iter_ () MM HE ISRV, WRAEN v HEATEARE T
fH z ffifEREX x is z or x == z HE, M x in vk True. WRFEERME G LT 5HH5, WEEF
Tin 5l THRHE.

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

Aot in YOE SCHRA S in MR AEHEE.

6.10.3 #RIRSLLE

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

6.11 {HREHE

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

TEPATH/RZBEMB LT, 02280 TR fliEan, DU ESENT M BRIE: False, None, fif
BRI TFE, RS FHRMESS (BIETFAEH. odl. F15E. 7, 25 55848E4E6). Ira HAmE
PRI B P H 8 SOFRAE AL bool () Jrikofese il B HEE.

BEAFnot FEELSECHIRMER T4 True, HW™4 False,

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

Fib x or v BN x KA WK x HENLRENZE; BIXT y SRR 0] H 25 R 1E

W and flor AR HIHAR B AEFI LB, False fil True, M@ EIHRZKENSE. HITHZ
AUEER), PIRIR s h— DY H R 2SR A A BOMEN FA7 R, Rk s or "foo' Ff- Ay
BEE. BT oot AEIE—HE, SMRHSECH MR R —ANE/RE (B, not 'foo!
ZEHf False fjdE ' ')

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

assignment_expression = [identifier ":="] expression

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

— AN UL A AL P DTS A I DUk e o e

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

B R AEAL I B SO LAY IR

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

3.8 OB A 1S PEP 572 1 fif Ay IR 2R TN

6.13 FHRERX

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

AR CERFRY “=JtisBAF") FERTA Python iz 5 H B R R L SELL -

Kb x if C else y WIRMAL C MR x K. AR CHE, x KHPOREIREIHAL; HWFRF y 3k
{EFFR AR

HZ 5 PEP 308 1A KA MFFRB TN .

6.14 lambda Fix=X

lambda_expr
lambda_expr_nocond

lambda 535, (G AR A lambda 17 ) 4 F] T 01 82 44 i3 . 25353 lambda parameters: expression
D7 AN RBONT SR . AR AR S BT RS T DA =0 SR eR L

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

def <lambda> (parameters) :
return expression

WS ST TR RSBOVEAE . iR lambda kA E 1 & BON BB TR A SR .
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6.15 RiEX TR

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

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

— AR * FOR Tk RIFE . HERVEBU U — A iterable, ZATEAT AW LRI FH, Hoit
SRR A E PR, SIERSEEGZ

3.5 ORI FaR A B R PR AR S, RIh PEP 448 4211 .

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

6.16 RIENHFF

Python 4 75 B A I X R AORE . (EERAEXTIRAELERARAEIT, H & e T A MgeRE-
FELAT AT, R R R AR e BRk (E

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

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

6.17 EREFMTH

RS Python HIZBEAFIILSE T BEAT T 845, MEARIESEHR (Badhe) Blimitsed (miedhe). M
[ BRTCAR NS FAT B MR e . RdRfnk s, SR —ouisf. ME oKz
BRI (BT RERRNEEASH).

TR A R AR S A AR R AL e, R Ik aE 5 A TR R A R R
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EER ik

= SN
lambda lambda FEik 5
if--else ek

or /R Z 58 OR
and fli7R2 %5 AND
not x /K5 E NOT

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

FRGRIE, AR A I AR S A

{375 OR

» i 75 XOR

& $i(ii 5 AND

<<, >> A7

+9 - ﬁu%ﬂvﬁ _
*Q,/,//,% Fe, FEFES, B, B, BUR
+x, -X, ~X EE, ﬁz\'; ?ﬁfﬁjﬁ NOT

o Fer°

await x await Feik =

x[index], x[index:index],

x (arguments...),

x| PG YA, A, JEESTH

attribute
(expressions...), sk, JRER, 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,

6.17. FHFMER
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CHAPTER /

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).

82 Chapter 7. E&iEx)



The Python Language Reference, #[E] 3.8.5

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)

PAESEMIEA R E __debug__ fil AssertionError R HATE LN ELR . E4HLHp, NE
ApE_ debug_ fEIEHEULT N True, TEWSRIGAIG False (R AFQATIEIN —0)o AIRAESIF N7
RAUEAL, BRI AR A 208 assert 1A A AT IS o 353 B AE S D15 B A R Ik sy AR
i BRI HB B — RN .

I{ES __debug_ RARIAI. RN BRI ESTERRERR RSN E -

7.4 pass iEH)

pass_stmt = "pass"

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

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

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

7.5 del &4

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

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

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

3.2 MU AR AEZ HIMA A, AR — DA PR B (R i B A R B, DURs AR iy 44 23 ] HH
B AEERY .
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7.6 return &4

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

Y return FHEGITAGE—AA finally A try IBAIN, % finally FA)SEHHATA G FHEIE S
FFZ %L -

TE—AERERRE , return HAIFRE R IR S8 stopIteration #51 % . REME (ARG
W) S84 VE— NS B kM2 StopIteration il StopIteration.value @,

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

7.7 yield iE7)

yield_stmt = yield expression

vield EAITETE AT yield fik X, yield i A WAE BT 43500 vield ik b A6 4AY 1
. B, DU yield it

yield <expr>
yield from <expr>

HEFTLATR yield 2k i)

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

yield Fik s URITE A (UL E Lgenerator eREINE T, I HLAUE T 1A s eR £ BR AR N B . TEBREOE SO il
I yield g ABERS% 0 SCRIEAY 2 As rias pR KT A3 R 4R

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

7.8 raise &%)

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

TBWETE, raise 28FHE—NRIBAKENRENNS . BN BaseException BFRELLH]. WNHEE
A, YR S AN SRS B IR IR T S

SR XA FE SO, EREHA .

Y| KA & 3 S QE A IR SR RIKBI T 5 __traceback_ JEME. ARWTABIH—
ANFHEIFFIRE ] with_traceback () FHE (%7 ERFR Bl F—S# L, IR R Gch 2
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) BCE A O, PRk

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

from TAIM T HERE: WRAZETH, W A K& XWUCN T —DRESLG], ERFENTEH
__cause__ J@IEBORBCEIINGI AR SH . WG LA R RGACPE, W5 HAR T Bl ok

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

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

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

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

RN FEERFOPEAR S finally clause: 5%, FRAMLE SR ATEER, 2 B 55 K
KEREH FHIY __context__ J@M:

>>> 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 TAIHHEE None S8 il 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

HRAHOES(RIES —ER, A XATR A (T ey 8 6) — A
3.3 il A : None IAE A8 HAE raise X from Y 1 Y,
33 BUBAIA: ] __suppress_context __ JRHHE L 308 £ 3 8%
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7.9 break &%)

break_stmt = "break™"

mgﬂﬁﬁﬁtﬂéﬁm?mrﬁmueﬁ%ﬁﬁ%%ﬁ@,@Kéﬁ%?ﬁﬁ%ﬂ%%@ﬁﬁ%%i%
RER AR

ERALRILNINEIER, R LR else T4), WAt 4.
WER—Afor ThERfibreak FTAL,, RRFRAYEE G H An 2 PREFH 2 Al -

%ﬁ;%kﬁﬁﬂﬁ%ﬁﬂfﬁﬁTMauy?ﬂ%uy%ﬂﬁ,ﬁfhmﬂy¥@%%ﬁﬁﬁ%EﬁEE%
THZAEE -

7.10 continue &%)

continue_stmt = "continue"

continue fEIE RS MBLT for siwhile MEFRFHREM MM, (BA S H BT R IEER ARAY o8 Bl 38
X, ERREERATIRAL R SNE TR — K

Ycontinue ¥IERITAE H —AAH finally TAI cry AN, % finally FA)&EHPATR G HE
IEFFIRTEERI N —A 4K .

7.11 import j&4)

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*
| "from" relative_module "import" " (" identifier ["as" identifier]
("," identifier ["as" identifier]l)* [","] ")"
| "from" module "import" "*"

module = (identifier ".")* identifier

relative_module := "."* module | "."+

LAY import ] (R from T4)) Sy AT
L AR — MR, AR R 2 BT W R (B .
2. fEfRyi e 2318 ool impo rt TR KA ST PR R AR T0E L— DB A4 55

MIEMA G ZAD T4 (HEES o) KRS 25 PR XA 70 43 ST, 0 [ 28 540 4 43 B 57 1Y
import 4] —FE.

B IR E PR AT 7 A\ A 28 — AP PR e, P R 1 S A 2 R
AR, PARAT T il ARG T A TR . R P AR RN, WA BESEIARI Tk 2,
SRR ICEIR , AR A TR AR I 2 A T 4 iR

AN R SRR SR g, WRT PASE Ik AR = Ffy X — 2 ARyl i 44 25 o)
o WP AR JEH A as, WA as Z RIS 40 E B BT AR
o WRBAIREHALFR, AT ARIBER e Z R, WIBLER Y23 e 9 48 e 21 ey an 44 2 (Rl R
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X B ARG | -

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

from JEAHH 1 AR S B AT — s
1 & From TR E B, QG D BHA 2 MBI WG AR
2. X F import AR E R MRS
L. KA S AR A %48 PR JE
2. WAIEA, HRSARAZATRTES, KRG A S AR A %R
3. QAR ZEM:, W5k ImportError.

4 BTG, FXHRER G AR a2 2500, WA as FRINGE IS E 4 PR, 500
RIE TR AR

il

import foo

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

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

HH o W H H

foo imported and foo.attr bound as attr

WRARRFFS RSO — BT (%), WHERLER f e Uil A SRR i mport THA) T AE R /R kit
e F Ry 4 250

— MBI E S R 8 AR R AR i S [ G — A __all  AYARRCOREREM WA E
X, B —ATFAFRIIR, KRB ZE T E SR A AR fE__all T M AR
BN A H BRAAAE. AR __all  WAP0E L, WIAH L FRIE SR S eI AY fiy 2 25 6] 4% 3]
WETAEARA R RIZ AT () TR AR, __all WM EFEREA A APL B H skt oMb oA
JET AP f—FRM AT (AN EAREER AR5 ARS8 ) AR ) o

HEATERMFA - from module import * -— {UIEAEELZEZR A LT sl yrfenl B BCE X e
5| & SyntaxError,

LG E T T AR, , R UTE ER LT 2 K. 24— M g B S — M2 RE, ATRATE
[ —™ e ZRE T A, A B FR . 8ITTE from 2 J548 E MR el i i RIS S,
YRA] ATEAN TR BBV 24 PR TS DL ¥ e S i 2R S P L2 D, — PNl SRR E2PIT S AR
Wi ER S B, IS SRR E— N EZER. =SSR Emge, M. Rtk in SR haT
from . import mod B}FTALIE N pkg WA — B, WEREARRE A pkg.mod. WIRARIMAT from
. .subpkg2 import mod B FAL BN pkg. subpkgl NREEF A pkg. subpkg2.mod, A XIHITFA
FIFVE LR SR e AR 50—

importlib.import_module () BRI A BHEHH E B ABLBRIY R R SRy .

gl % —A #FH i F 1 import Mt # & %3 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future i&%q)
future 3% &) J&—FPEF XTI IEAR TR S, T BRSO, 4 PR () R R HEAS Python AT H B AR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ ZETE 5 G A T A FRA UL R Python RRIARERE NE Y . EARFETEA
RREHAE B PSR s HE 2 T A B o8 P R A o

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

feature n= identifier

future {5 AHESEITASTHIT LA O E 1. W] DAL IAE future 35472 BiIAT HA:
o BERSORY AR (ARAEAEE)
o 24T, PAK
o HAth future {E/4].
£ Python 3.7 i —F5 il ] future 5] ARE .
future /5] B & H 09 BT B D SRR PEAT 28 Sk Python 3 Frik ml . H 43 4F absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. BATASEHCHIIRIL, PFEAENERNEEARE, RETENHERNT HERE.

future PEATAES 1IN PO BIFFMUF RIS Fr XA O 1 SRR SRR 5 8 a1 A A [ B RS R S B B
AR B BT RE ST ABTIOAARA TEE (DTGB PR B ) FEISAI R DU T 228 4 1T BE T BELAAS AT 1) 05 0ok
FEMTRLER . AR U E A BEHER BB AT 7 AR o

XA E B BATAS , S iFas ZRE WL 2 AR B0 3, AR FEA future THA) 605 R A RFPE I 2
T B iy 5 o

HEZATH S S AR import {EAJAHIE] . AEAE— G SCRAFEI B AR ERTE _ future_ | BESFER
17 futare 15A] DA H 10 X9

FARY A A7 it T future 7847 BT 5 FH O35 401
THTE R AN SR A AR R 2 Ak

import __ future__ [as name]

X I future 4] 5 B — S0 REIR T R IA IR )-8 import 1] .

TEBRANTE R, g%} Code compiled by calls to the [N & K%L exec () Fil compile () BVE M Brgmig i1 agan
RHIT—MLEA future iFA B M 2, GRS A future B0 BT RIRAGTEEFNE SCo AT m) DA I
compile () WYFTEESEOMATEH] - TS P R EOW SCRY DA T MR -

TEALH AR AT AR future IRAPRAEMPRESR 2 TE LS O SCE AR AR — M REAR 14 5 3 1 1)
T -1 IR, HEAT DA LTRRNAT, HZMAEE future 154], ERAEARLEALTEFIRIATH
ARG R

hz%:

PEP 236 - [A]3] __ future__ 4 3% _ future__ HLHIM I .
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7.12 global j&4)

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

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

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

TEglobal ERIFHN A FARGEE X NIERXES , AWRMIT for MFRRIER AR, class X, W
BoE X, import IEHEAERAREZ H .

CPython implementation detail: >4 5 1) 5 B AR5 i) ZOR BTA 09 LR IR0, (EARR 7 A B 24 0 ARG A i
PR SR AR A A S BT RE S ECA SR 20K, B A R P i 15 3

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

7.13 nonlocal &)

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

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

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

nonlocal WAIHE I A FRAFEE Z HIAAAET SRl sk b i 48 5 A o
hs%:
PEP 3104 - YiRAMNAEBr PR #F: A Knonlocal i mMMILIIH] .
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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)* [";"]
R EA] S Z P NEWLINE 2550, 2 )5 Al g ffi—> DEDENT. #AZyEREmlEn a1 e A— A
VERE RIS AR AR RIS, B SR L (CBERelse’ MEITE Python H @il ZR &M 1 £
RSB R AR L) o
T ORUETE T, DA 2515 R AL R AR AR O B A T AR

8.1 if &%)

1 BT A ST

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_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" assignment_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
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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 “HH” Bwith BT SREaR:
L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
WA LT SCEBISN__enter () DAMEISEAE .
WAL P SUEIARA__exit_ () PABJGLEM .
KRN B SCEBIgRI__enter_ () Tk
WM wich iEA P —ANEEr, KH__enter () WERFMERFIRMEZL E .

"with" with_item ("," with_item)* ":" suite

expression ["as" target]

wooA »N

i) wich iFASRENIR__enter () FEIRBINARZERG, W__exit () FFRZHHEM.
P, AnSRAERS H AR SRR 8] A A AR, U SR E TR A (R N A A B . 25 LTI THT B9 585
6 4.

6. PATIEAIA.

7. KGR LR SCEBERI__exit () Jrik. AARERRAIR L R S E50, WA (A E
WG BB BN SRR exic_ (). HMAEE, FHEHE=1 None 4.

WEREA AR R R R S, HHRA __exit_ () FEHLRIEMEAME, WHZRESEEHS]
Ko MAGRIEHENE, WZRHEPENHE], HMEhdTwi th BRI Z JEHTER

WMESEA R T R DAMOEME R, WA exit () MRPEXPAN, HFR7EZAIRE
TEH I R AL ARG INAT

PATR AR

with EXPRESSION as TARGET:
SUITE

TER X ST

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

(FItgkgs)
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GBS E—5)
if not hit_except:
exit (manager, None, None, None)
WRAELANTH, WEMIEEAEL A wi th IBAHERA T LA R U g
with A() as a, B() as b:
SUITE
TEiE X AT
with A() as a:
with B() as b:
SUITE
3.0 RS LR B R
L%
PEP 343 - ”with” {4y Python w1t h iBAFLIEHIA . 25 SFR G .
e [— R\
8.6 EETE N
RO SRR P R RO X (S 2 B2 ) — )
funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite
decorators n= decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]] ")"] NEWLINE
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* "," "/" ["," [parameter_.
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_stail
| parameter_list_starargs
parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter
I Wxxn parameter [","]
parameter n= identifier [":" expression]
defparameter = parameter ["=" expression]

funcname = identifier

PRI SO — AR AT T ) o B AR IR S 24 i Jo 0 i 44 25 1) P RF R B R 8 7 21— e ok 52 (R SOAT 34
AU AR ) o XA BRI R S0 A i 4R 44 25 RIS T, A R Bl sk T (8 1 1) 4 Jey i 44 25
(18

BRBCE A RIATRREA s U 2 e O A S AT e 2

— AR BUE O] AR — AN B A decorator FRA IR . 24 B EE SCN IR 5% pR B0E SCR A s b o
P Mide FORAORME . SRR — DA S, B UAZR B RAE NSRRI . R[]
(EF R B e B PRI RO R o A3 Mids & DARRE D7 U o BIAnPA A

Qfl (arg)
Qf2

(T Udkss)

% A A BRSOV 1 S — ST tH B TR H (e e B R __doc_ JEYE, R %R B docstring.
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#EHE—1)
def func(): pass
REEENT
def func(): pass

func = fl(arg) (£2 (func))

A Z AT UG B BT A 2B S8 E B 44 75 func,

B AWEANT 5 B B4 = ik XA, R Bopids vy B SBOAESE”. TP EAR
IEIIES . HXW R Eargument 7T AYET T 9, EBLIOLT 2SS IBOAMEDREN . IR —1ES
HABOME, JFEFATE " Z BIRTES b BA BOAE - XM R G RAE L Pk

BRINES L 2ALPAT B SUR N T AT B R AR . X TR 24 R BOBE SRR B A ORE— IR
MR “TOTE" fERFAERRIOR IR X — RAEBRAE S 28R, Blans | 2 s LAy s g S H R
WH AR NSRRI TR (Bl SRS T ), Wsihs EECAER S BN XEE AR
AT . Sed bR — I ik M None FEBBGAE, FAERR iR b 2 XX b A s, Bl

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

BRSO A SRR R — o SRR FA . s ORI BR R TE S PRSI T A TE 2 IRE, 801
MESR, SR TSE, SUNEOAME. WRTFAE * identifier” XHEMIEX, EXPHIIHILA—4TIT0
HARFNATATHONY O ES R, BRI TCH . WRAFAE * *identifier” XFEREA, BLWHIMHALN
— BB PSRN MY KT SE B — MR B S . 727 8" * identifier”
GBS UK ETIES, Rl X8 7S 80% M-

ST AR E, HERNERS LRGN 7 expression”. BB SE A A A ARE, #£5
*identifier Bf **identifier XFEMIES WA, REAT AR SRR 5, HIEXNEESIFR
JEI E"=> expression”. XEEARE ] DU AEMTA R Python k. ARyE HFEAEA 23 U3 s B 1 Lo
PR AT AME A RO 41 __annotations_ JEVEH DAXT R E 24 Bk kA0 2 BB RE D 17). WREEH T
annotations import from __ future__ My, WIARESTEETTHNRAE R FAFER DS IR SRAERM . &
W, EATSTERATRECE UK. AEXFEOLT, PRy kAT 7] B85 & A 1HE PR ACRS o H B P AN
[l .

QR R CRIER—AZARI R DAL BIAE SR U O 2 mT RERY . X5 20l lambda 23K
X, BESlid Wlambda 55 X —7 . HHERE lambda FURfA] BLpRAIUE S — MR A58 e de £ Ay oE
SCHY R n] MR lambda SRR E SR R B R IR i R (4 AR A FR . e £7 JEA b EROASEA,
HERFRITZ AR R AR .

Py BTE RO sREUR T 2EX 5. FE—DRRBN AT de £ TR S SRl el RO T il [m] =
83k o AEIREE R B 1 1 H AR R DAV 04 251% def T8/A) Y s B SR s . RS 4 & 5 40—

W%

PEP 3107 - BEObRIE 501 s BAR T EIE Ui ]

PEP 484 - JMBLR ARyERITRES e L RAUR.

PEP 526 - B bR i AL RSN R BRI, A FE A SR L (A8 &

PEP 563 - SERMbATERIL SCRFAEIZAT IR L A AT AR SUORAT AR R 17 FEAS 2 B SRR 5 BRI P 1 1)
HIGIH -

8.6. HRIEN 99



https://www.python.org/dev/peps/pep-3107
https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
https://www.python.org/dev/peps/pep-0563

The Python Language Reference, [E] 3.8.5

8.7 FEFEN
FEE SO A R 5 X (B MAR A K AR 2L 4 —D):

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

PR SR AP TIE R P QORI i 45 tH BS99 % (I VAR 2 %), SR ke — TR Y.
UHOREA— DA TR R . B WRIIRIIZEBINDIR [ 52 object; KL, -

class Foo:
pass

FEMT

class Foo(object) :
pass

Wl Je S VRAE —ASFTI IAT T (B 6 & 5 20 52) ThgiediAT, (DRI G 8 e i 44 5 1) A AT 1 42 SR 4%
2. (GEH, KRB LT REUE o) YRRGTRIATI, HIETWCRg 2 e Rl a4 23] S g ik
frs — RS G e, HERMH 4 e maoRsI%R, R I IR R 4 0. AT
TE S 1) 4 ey iy 24 25 ) 0 7 B 2R 52

FESEAAR P S TR PRI DU BRAFAE BN S __dict_ . TR B i nl Stk HRT2ERI g fdm, If
HAGE T € SOBIR BT E L2 .

R RIEEATAE Lk HEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

Py DETE B TE280E SN E AR RO SR IE s BTSRRI Tt 52, SLpilj@ ik nlEid self . name
= value TEJVAHTEGE . RMLBIBHIIPTIEIL " sel £ name” FIRIERVTI, 2381 177 =007 1 i SL )
PES BB 4 B2t Fm MR RSO R RO, (EAEIL I 5 G AT AL (E T RS EOR B 9 44
Ho ATRABE 494 25 R AR A AN R S RSB B

hz%:
PEP 3115 - Python 3000 "Ry yC38 K50 R IAE O Y Bl BRI L, DA & T Wl k4 B A7 Je R 2R 015
SR

PEP 3129 - J3ds W INICR AT, s iR a2 16 PEP 318 sh 5| AR
3 ARSI 58— AR 0 B AT T (A SO A 2500 __doc_ 6 H , LR %M docstring
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8.8 iz

3.5 WUHT A

8.8.1 ihiZEREE XL

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

Python P2 1] AYEZ L E. EHGE AWK AT (2 Wcoroutine) . FEHMFERREUANTR, await Ml async FRifff
EHCHPRE KT await FKX, async for PARasync with HAETEYMERREA R

/] async def WA LHIRRELEE WIMRERR AL, BIBEENTAEE await B asyne KEF,
TEMFERR B A ] vield from FiksRf5| % syntaxError,
PV R R B 1

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable GEWE A iter SCILFPVH A R0, Wi asynchronous iterator W] DAYE L next 5k rpiE i Je26
MR

async for WALV M b AR AT AL
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2

WEW__aiter_ () fl__anext__ () THEHFN.
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TEVIRE R iR 2 SMET async for iMFF5| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager +&—context manager, GENETEE: enter 1 exit J7 3P EHEAT
PATR A

async with EXPRESSION as TARGET:

SUITE
e L EASEN T
manager = (EXPRESSION)
aexit = type (manager) .__aexit___
aenter = type (manager) .__aenter

value = await aenter (manager)
hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
await aexit (manager, None, None, None)

FWES__aenter__ () M__aexit__ () THEFN.
T EREUAZ AMEFH asyne with iEB4)¥5| % SyntaxError.,

hz%:

PEP 492 - {§i }{| async fll await 57523 FHEFEAE A Python Hr— N IE W B S, FF38 Al R 1 52
FRiEv.

1)
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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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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]])

CFoiaks:)
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# args_kwonly_ kwargs = args kwonly_ kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments ( TYPE_COMMENT | [',' [TYPE_COMMENT].
— [args_kwonly_kwargs]])
# typedargslist_no_posonly = poskeyword_args_kwonly kwargs | args_kwonly_ kwargs
# typedarglist = (arguments ',' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
—typedargslist_no_posonly]]) | (typedargslist_no_posonly)"
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
typedargslist: (

(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/' [
—'," [ [TYPE_COMMENT] tfpdef ['=' test] (

', ' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT] |
'*' [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 [',']]]
| 'xx' vipdef [',']]]
[ '*" [vEpdef] (',' vfpdef ['=" test])* [',' ['**'" vipdef [',']]]
| "xxt vfpdef [',']) 11 | (vfpdef ['="' test] (',' vfpdef ['=' test])* ['," [
"<t [vEpdef] (',' vifpdef ['=' test])* [',' ['**' vipdef [',']]]
| 'Fxv vfpdef [','11]
| '*'" [vifpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]

| "**t vifpdef [',']

CFoiaks:)
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(R —H)

vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |

import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )
annassign: ':' test ['=' (yield_expr|testlist_star_expr)]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']
augassign: (|+:v ‘ IO | ‘ Tkt ‘ v@:| | v/:| I =" ‘ rg=" ‘ vlzv ‘ TA_ ‘
T<<=T | te>=T | TRRsT | /=T

# For normal and annotated assignments, additional restrictions enforced by the.
—interpreter

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)+
['else' '":' suite]
["finally"' '":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (', ' with_item)* ':'" [TYPE_COMMENT] suite

with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]

suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]
test: or_test ['if' or_test 'else' test] | lambdef

(Rt
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test_nocond: or_test | lambdef_nocond
lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'not' not_test | comparison
comparison: expr (comp_op expr)*
# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=="[">="|'<="|"'<>"["I="|"in'"|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('"' and_expr)*
and_expr: shift_expr ('s«' shift_expr)*
shift_expr: arith_expr (('<<'|'>>') arith_expr)*
arith_expr: term (('+'['-") term)*
term: factor (('*"|'@"["/'"['$'["//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: [AWAIT] atom trailer*
atom: (' (' [yield_expr|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [',"'] )
trailer: '(' [arglist] ')' | '"[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (',' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | (','" (test ':' test | "**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "l
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test'", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
'RET test |
'*' test )
CFoiaks:)
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comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
comp_for: [ASYNC] sync_comp_for
comp_if: '"if' test_nocond [comp_iter]

# not used in grammar, but may appear in '"node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites is 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]]
\ '*' [test] ('," test)* ['," '"**' test] | '**' test)
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APPENDIX A

RIEXTHRR

>>> ZEH AL HERIANY Python 7TF. 5 R4 LR BEASE Ty st AR T BE 1 (LT 2 T
. APAESE:
o TR AKSTR YT IRIAR Python S84, (14 SEROFCRBYE, WUXHAOAMRIAFZ 1Y
(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 -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHALR IS hasattr () B FAMBCE HICHR (Bl HE L7 %), ABCHIA
TREMTIE, IR IRk B HABZE, HAMIEEH isinstance () ] issubclass () JHAR;
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- bi{E KECEIAA R KEW. REOESSLREHEMRE, B E Rpe hint Reffi .

SR AR R AR TIE AN U ), (HA AR SRIE MR BRI AR £ MO . RN R i
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- S5 7RI oG 45 funciion (8imethod ) W{H. S50 RWikh:

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 LRAE LS R A PR B 1 RS . A RTRAE AR 2 0L 7 — . ARAEEYE, AR k=t T
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 - FSCHBIEY LRI Gl g L aenter. () Ml__aexit_ () J7
RN asynce with GRS TIE S . PEP 492 5] A,

asynchronous generator -- 55252 %% 1% BB Masynchronous generator iterator YR . B 5 async def
TE SRR BARAA L, AR ZEET B E vield Rk A A —RIN A FEasyne for JEHRH{H
.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
HARE S, TR A FR AR Lo
— R S R BT e Srawait b e FH asyne for Pl frasync withiBm],

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WERE G Fasynchronous ierator, S anext () Iy A AT AR G5
AN AR R A S LB T — 1 yield ik,
A yvield KNEHFEFAEIE, (0SB E PUTRAS (B3GR SRR by 154)). M4i% 75 £ %
SEREHHM__anext_ () REIATEFRABIKER, EXMNEHAERLLNTT. S0 PEP
492 1 PEP 525,

asynchronous iterable -- 5 2B n[IXRXR W] fEasync for if M) o Bl H 09 X . 4 0 o B
W___aiter () J{EIR[E|—Aasynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 52E3% 08y SEM T aiter () fl_anext_ () FEMIME. _ _anext_ W
R Bl —A~awaitable ¥4, async for bR ERIRIN__anexc_ () F¥EIRRIIH ] EREAT4,
HFHF| K —4 stopAsynclteration B, H PEP 492 5] A,

attribute -- J&PE RIKE—XPREGE, WA SR GE ARG . BIa0, AR—DXR o BAT
—AMEME a, WA 0.a KEIHE.

awaitable -- \[ZERE 4 BEfEawait Lk XIS . BT PAEcoroutine @ A await () FHER
5. 0L PEP 492,

BDFL “&E (-2 P45, B Guido van Rossum, Python (8132 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA 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 -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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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 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAPIES fEwich iR, HidE X enter () Ml_exit () TR
HIAEDIRSHXT S, 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P Pifed T HIRER) E BB, TR AT DATERE — b AGFAE DS — KGR . PR AT ATEVF
ZAFR R EIEA L B . Eflil@idasync def IFAREH. S0 PEP 492,

coroutine function -- BpRLFREL IR [l —Scoroutine ST BRE . TMERE P Hidasyne def iBARE L, FF
A et frawait, async for fllasync with RS, X2 H PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ AR S S 28, (Bl R XM . A AR AR 7T 2 0L 20w U IR 2 3L iy Sy .
descriptor -- fliik3s (TEX T __get (), _set () B __ delete () FIEHXTS. B—KEMHH

HRESHY, ERRR ET S B R e & . EEIET, 6 a.b RIREL. R E SR —

A JEMER &HE a BRI AR A FR N b XIS, (BN b 22— AR, WIS R XS M A 28
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R BURHIASHAIME SR 2P Python (Y KEE, PN RV Z ERFFER A, wffRs. Jr
B B KTk BATTIAA RIS T EAE

A KA IR TR TS A4 55

dictionary -- =it — SR LA, A9 AE R AT IR S 2R B A (. BT DURAE TR A __hash ()
F__eq () IERIMNG . T Perl ifi 5 P H5°H hash.

dictionary view -- ‘FHLPLE M dict.keys (), dict.values () Ml dict.items () IR [E I XT LR N F
WAL AR TFHAEN D SHE, XEWE Y FRSUER, WEESHHN . TGS
L R N BUE A3, ] 1ist (dictview) . £ dict-views.,

docstring -- SCRY AR (o038 BT ISR — Dk IR FAF B P . EXEUS AT &
BB, HBREARR I A RBEBIRAY __doc__ @M. mTErHTRIBNA,
BERR S RAF O LS AL

duck-typing -- 1§ 7 R%! 45— FPgRAE AU, EHAUEREARXT QRO E 2B B IR 0, 2
BB R sm e (“RERB T, mWERBERN T, WasEmEN . ") bk
HmAERRE R, B R AR AR A i v 2 SR AORSE T Rif k. 191 ARG type () 2K
isinstance () M. (HZERMGT-IEBRT AGE ] 30 %28 5 AR FE. ) MIFEE SR hasattr ()
Kl 2 EAFP A o

EAFP “RFEEHORVFAI A " B930S o X Python 5 I AU 2 55 XA 2 {18 5 I 1) o o J AP AE
FHAEARE BRI PR S o XA R i PRI RS I 4 @ K Es Ml £ ry Mlexcept 4], T HAXS )
MR PTELBYL W%, #ILT C 2 HARIE S .

expression -- Fih A W DK SANMEMTEARIC. BAihil, — DA RB RO FIH{E, 45K,
JEPET A I FATER BRI IIL S, ENEAE SR AME. SEZHAMEF AR, HIErA S
i PEEGE R BAFFEA BB ERB S W statement, Bliliwhile. WA @ FiEA) M AEZAA.

extension module -- §JEREH DL C 5 C++ Gi 51, i/ Python [¥) C API Sk 515 F %0 A K AR iE
1A H..

f-string -- -5 A £ 5O F AT EF R EDE RO AR RIS ST A B L 1
5. % PEP 498,

file object -- SCPFXFGe X S AL 1) SCPF APL DA FRBHEIIXT S (FF read () B write () EAEHTS
5) o MRIEHAUET SRR, SCHRSR AT DAL P BLSCRE L SCHF, XA fE, SR IE ISR
AR (PIANbRHERR A/ . ARG X BT B ) . U R WP ST 3 2 80A.

S b A =R B SO SR SRR = ] S, G =) S DA SR . BT E
TE fo b, AR SR TE e A open () PR%L.

file-like object -- SLPER G file object WR] Xid].
finder -- A EREY — PP Y F A loader FIX5

M Python 3.3 SEFFAE AR A &R 88 Tk 125 K% il sys.meta_path i, PA Kpath eniry
finders fit & sys.path_hooks ffiff].

LTS5 0 PEP 302, PEP 420 | PEP 451,

floor division -- [n] FIUEEBRIE 1] 1 48 A B ST BB B A Bk . 1al R BRIE B BT 2 /7 o BN,
FkX 11 /7 AWRITEERE 2, MR ZFSEWEIERERR 2.75 . FE (-11) //
4 £ -3 Ak SR -2.75 @ TR ASRI4EE . W PEP 238

function -- pREL W] DA A E R 0] SEAME ) —2iEA] . 38 R] DA HAE A BB Z A A4 HAE R BUAR AT
WA . 55 Wparameter, method A1 53 € L 477,

function annotation -- FRECkRTE B4R o HUE 2 80R [MHE ) annotation
PRECPR YR T2 2042 7 - BIPA R BRI 2 A int ZEOFHURR E—A int {H:
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def sum_two_numbers(a: int, b: int) —-> int:
return a + b

PREARHETEA R PEAR UL 8 0 5L —5
12 F variable annotation F1 PEP 484 X} I I REAIHEIA .
_future__ —FhPhISEHe, IR 53 TR 45 24 1 AR RS N AR BB o e

i?.(iﬂ}er/\ _ future_ BRI XFHE A RAR EORE, AR DA B AT i O AGE 7 DA S AT B
2RIA:

>>> import __ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- WY Inifi RO FEA A B 7725 BRI A2 . Python S i 5 | VT AIOM— A~ BEAS A6
%D?MBZT}E%%'IH%E’Jf)ﬁﬂﬁﬂ@%%&ﬂéﬂhﬁiﬂ;&ﬁllﬁlm AT DAE ] o AR 42 i 135 ] it -

generator -- /L3y iR [Bl—"generator iterator WAL, BB ARG KL, KIEJ BETHESvield %
iﬁfﬁ%@ﬁzi FIVEMLS for- A A 82 i1 next ( @Wﬁ*%’%

HORAR AR AL, (HAER LB OU N ] RE RS A B ik ﬁu%ﬁﬁ%{%%% BRI S, il
Hﬂ%ﬁxb&ﬁﬁélﬁix

generator iterator -- K3 IEIRES generator BT RIZIINTE
T yield XUnMIEFLRE, DY HIACEPATRES (145 R E%ﬂﬁiﬁﬁ’] try 1HA]) o MK £ RS
S REWERS, BB ELS AT (X 58 UR AR AT 1A 158 R A= R K ) .

generator expression -- 4 g5 LA & o] — PR AR FRIK. b%ﬁ.%@@%xﬁ%ﬂjﬁf:ﬁﬂ?ﬁmXT
— MG R JUEIW for FA), PAR—DWBER if TA). AFEARBEA S HINZREUE R —
S

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z IR AR [A] B9 2B S IR (R BR VR R 2> eRBOIr A R pR . 6 T8 s 25 ph R BEGREYA
SR 2 % fol FH A SE B

% Wsingle dispaich RiEZF4<H . functools.singledispatch () 2E/MigsPA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 BEZT BT CPython fEREAR PRI —FhBLE], TRl LR R — I 2 1A — AR
AT Python byrecode, WALHIE T BCERX SRR (f4F dict SFHENERA) I L5 FE 2
4=fijfk 7 CPython S8, 43R REAS I B (1 AR Rl 2 A AT S (8, JLACH Rk T e 2 Ak
s ERHATIE.
A, HELEHRE B B =07 R R RS T A SRAT T R S ZAT 55 A s 45 s A IR GIL
SO, FEAT VO #AERHB 2 SR GIL.

A (ARSI EE%HTE LSRR “EEE%?‘I‘“” FEREER I 55 IMRIRATI), R A ik ik
TE T AL AR DU T I PERE o 3845 TR Bl P BE ) A 15 i 3 B AR AR %, AN B DA 4
o

hash-based pyc -- J& TWy A ¥ pyc (o 1S RV PR SO i LT A 5 J A8 B0 TR) A A 2 A BRI 5 1 i G2 A
. B K AT R

hashable -- W5y — > G 0% I Ay (i 400 SR A0 G2 i SR 0D N 48 R O R TR A (Bl E R
H__hash__ () J7¥E) , HATAFHABX AT (EFRERA_eq () ) . WIRAEXR

AP T i (L SR 25
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]G A P QAR X SRR AT SR AR B I A BT, PR DAk S Bl A A PRS0 s A fE

KRZ% Python H R AIAE N EXT G2 AT Av i) AIARZR: (Blans)Raliy ly) ARG Ay ARare
ey (BIANTCA A frozenset) (4B AT TCRII Ny AT G Ay I A 2 PTG A0 P SO LBl R 2R
IWRAIGAR . ENTERER—2E A ME (BRSO HR) . ENRma L se BT Enm
id ()

IDLE Pythfg&n B IDE, “GERIF K 525587 PP CHEE . A2 Python FRiE & 4T FE i 1 4% 2 2 1 AR
RIS

immutable -- AAn[28 HAFEEEATRSR . AR RUERT . FAPHRHCH . XN RA BB .
%;%@ﬁﬁgjﬂ/l\ﬂﬂé@ﬁ, WA RIS R . ENTET 2N R A (R R w2, il
(SRS EliuL

import path -- FABRIE MEZNLE (B4 2 50 ) HUMSNER, KPEIPIparh based finder JIRAH T A
Hir. AR, WATESFEEKRE sys.path, HIFRFABMATEER A LRME) __path__
JR Tk

importing -- § A 4— ML) Python fUSAE R 75— MELH Y Python ALY T 6 1 L .
importer -- AZY EHITMBBIRATII G WX GBEET finder g T loader

interactive -- 22 . Python i 5 — DA HAMEREAS . RIAR AT DAYERERE SRR/ AT J5 i AT AN RIR K, S RIER
TR AR . HHEATSEMIRS) python fird (AT PATEARIGTTFEALIT 46 3 8 rh bR AH 3 B2
) o FEMHRH AR S A AN (L A R X Ay AR B (A help (x) ).

interpreted -- figBE%Y Python —@FMFREALE T, 52X XA @4miFAUE S, BRI X5 i T 17 15 4
AR AR A TR o SRR PRSP T DA B A7 T AN 6 S X B T AT SO et T R
RUTEF B B AR AOE T AR R, (R HAR P s TS g . & Winteractive,

interpreter shutdown -- R BEZ JCPH AR AT, Python f#REGHRFUEA—ANMFRIRIZ AT BT B S BT
AEDECTE, FIATHRAN S T BN TREE IS . BEIE LRI =D % o XSl e S
a2 555 U R A A HAAT o 8K PRI BERAT AU T RE B B A Fmes PR LB OB ) B U
EAFAR (LB PR el AL <) o

fEREAR 5 2R I ERE A __main_ BUREHTE T BIA E 5 AT -

iterable -- N[ZEAURF G BEAL 2 — & [0 HR LAY 0 2. AR AR S 00 0 7238 Br e 510 26 28 (Bilan 1ist,
str fl tuple) AKFELEAR P AAIBIU dict, A & AREX T __iter () FESUZEM T 5
P B __getitem () JVARIIER HE LEXWR.

ARG T for THRA R 2 HAB TR Z— T (zip O« map O ...)o Y—PH[ER
MENERN SR H N EREL iter O B, BSRENZAZERL . XAEAREH TAHEEAEN—
AR T o AEME A BT R n), REFATERA iter () 305 B OAPERIEN SR . for iBMSH
1R B BALBEIRSEHAE B — NGB I A iy 4 78 5 F R FE R R I R AL AR . S Wliterator . sequence
PA M generator

iterator - BARZF JRFIR —EHBLIRAMIXT G . ERIMMIBAAN _next__ O Ik (LS NE
PR next () FFBAR IR A 24 BEA BTG % stopIteration FH. FXmfk
BN R PR BRI CFET, BHER I __next_ () IFAHR ARG K stopIteration 7. &
RADEA__iter () IFEMRBRIHZIERGA G H L, WA GRLE BRI R, A9
AT HARPEACKT GE M. — A BEWNPISNE IS 2R E LV R . 2%
X (G 1ist) fEAREFRIILEA iter O BEEURTE for FRERH R E IR &7 A — N ik
Hdse WERTEBETE O RS I A S ) 20 17 2 1 15 A AR R I Y [F] — iR AU X 5, A
EA B A A

W25 B £ typeiter,

key function -- Bt R i pR R R L pR K, 2 BB 1R 0] ] - HE Py B HECZAY(E A nT R X SR « B, Locale.
strxfrm () AT A TG AR HE Y 29 % R i -
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Python W 1 £ T A #F fu 1 AT 48 ek HIOR # il oo R HEAL 840 4107 K. Hdh 46 min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.nlargest () PA K
itertools.groupby ().

PR ECE 2Rl B, str.lower () J¥EW DURVEZIE K/ NG HEF O BERE T34,
SERRE AT 1 ambda FikFORBIEE, Bl lambda r: (r[0], r[2]). i&f operator fidlfd
T =R B ESS: attrgetter (). itemgetter () flmethodcaller (). HaHE WHTHET
— 7 ASR IR AN 5 FH B R B s 191

keyword argument -- #2280 S Wargument .

lambda i tespression HIMIOHES PINCEIEL, Feisst £ AT B L. Q% lambda bR 400 3%
lambda [parameters]: expression

LBYL “Je&FJGHkR” M0 Cais . X gn 5 XAS e T H B A 4k 2w e SCHb A A p e 25440 itk
WAk 5 EAFP J72CHa MO FE, HRe e R 1 £ 18]
ESABIIET, LBYL e S5 “HR A B 2R AR M. (I, IR if
key in mapping: return mapping [xey] W AEH TAERALHEZ IR mapping RS H:
T Key Tt . BORIFUEILE AL B EAFP 7 st k.

list -- 1% Python P & [ —Fhsequence, EIRA MH)F, (HEIRIT HAGE F R m s 85 %, BN
Vi TC R WIS AR O(1).,

list comprehension -- F#Hfi X b B — A )3 71 (%) Ir A B8R 4 T R OIF R [ 45 R 5 R iy — M BB B k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥FLEK—70
#] 255 i B N T o BE GO B AR (0x.) AR, Hobir PR W BER, R A g
range (256) PHITA GRS AL,

loader -- MRS ATTMABBIIIX SR . BAIE X440 load_module () Wk, MEgsiis h—1finder
R, g S0 PEP 302, X}Tabstract base class R] 2, importlib.abc.Loader,

magic method -- JEAR Jjik special method HAEIES[R] ]

mapping -- Wit — B SCRHE R AR S T Mapping B MutableMapping IG5 2 i Tl E ik m 2%
XS, 2 H T mFE dict, collections.defaultdict, collections.OrderedDict
PAS collections.Counter,

meta path finder -- JCPRIEE RIS sys.meta_path WIERTIR B finder. JCEEARE I EE Hpath entry finders
A KRB IR
A H importlib.abc.MetaPathFinder [ IR ST SC LM 5 .

metaclass -- JLR —F I TOIEZRME. e LOEFERH . RFEMMERT| R, okisiEmz LR =135
HATEA R . KR 1 ) X 52 B i s F AR $R i — N ERIASE B . Python YRR Z ALAET 1T AG
BEE ST, Ko HPAGEATEZEXATH, HYTFEHIA, JoAnTHRALR T U0HE A ok

Z. ENEFHTCRBIET HE ., BMERLTEE IRESROE . KB, AL HAMFZALS .
HZEHS AL,

method -- Jjik TEIEPERE S REL. QIERAVERZ R SEBI — AN BRI, i S SRS A
HE—Aargument GRE 4N self). & function fnested scope.

method resolution order -- Jj i fRMT I 5 A R I 3t A2 A0 22 48 % O s 48 2R B LS I I I S JG W o 1
2% Python 2.3 J7EfEFTINT THRE 2.3 AT Python FEHTERT FAH 22 B 1161 .

module -- il JEX 52 Python AU —FPAH G, AR EAG ST ) v 45 25 10], A 6075 4% & Python X
G, M@ i importing AFREINZLF] Python i,

Y Wpackage.

module spec -- BEJL RS — iy &4 2500, HAp S T s A X 3 AE . & importlib.
machinery.ModuleSpec B,
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MRO Z: iLmethod resolution order ,

mutable -- W[ AIASXI QAT ATEH id () PRAFEE AT OL T S BB, 55962 Wimmutable.

named tuple -- HA#edl ARifi “HAI04” W TAEMAR A ocdl, I BB RS [JoRIEREM T 4 K8
PRV SRR . XY SR AL B 2R ] REH A HARR I
HENERBETHA T, 3, time.localtime () fll os.stat () PREME. 5 —A0lF 2

sys.float_info:

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

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

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

True

e H 2 Te 2 A P BB (fan BT a1 ). BeAh, B4 e w5 A E X tuple 4RI L
LB Aok A . XEERETT AT TS, 835 i 1) R4 collections.namedtuple ()
g, JE—fr RSN —2F T4 5 o N B 54 o H I A 1IN v «

namespace -- iy 4530 G S HEAFBE BRI, S EA R SRAMNER, 82 inE
i s IEﬂ (TEFEZMN) . s 23 [E B 1E a2 th 2R SR b . BN, s builtins. Open '?
os.open () AT H 14 25 AR K Ax . A 2 (A0 1 B TR A e 5 SR R Fiok 35 Bl
ﬂiﬁ‘l‘i*ﬂ—ﬂ’ﬁi‘)ﬂ@ N, random.seed () B{ itertools.islice ( SUFFIJ%{?EED%EETJX%@@;E
i random 5 itertools A BISZIR .

namespace package -- #y 473 [H{L PEP 420 5| Af—f U9k HAE B RR Bpackage, fin s 23 [ 67T DAY
AR ERY, /\T”jijjiﬁ Hregular package AJa], BHEATRA __init__.py .
02 Wmodule,

nested scope -- iR LR 75—~ SGERE NG A RREES . BIN, 1E5— R Py SR ek on] LAS |
I A TR R AR SN RO 5 | A RO S e ek R A R S 52 IRT e 924
i}?;iﬁﬁ K, ERZERNEEWERTERa2 2. @idnonlocal KT fLiFE ASNZAEM

new-style class -- Ji AR XIT H\i C oy T A F R ZGE 2 BRI 7257 S5 Python it , AT
RBEDS L] Python B iy sE RIERFE, BIAN__slots | fRFF . FHiLEYE. _ getattribute ().
ESYRT |V O R

object -- W R (LATEARES (BMEe(E) PARTE TN (k) AR, object 2T ilnew-style class f]
RIZEESY .

package -- {4 —F A TASH B S ML 6L 5 T 6117 Python module, MFEAR Lk, 24 H __path_ J&
P[] Python A5,

%2 Wregular package Flnamespace package.

parameter - JE5 funciion (BJr¥k) i P If & S50k, AR BB A2 —argument (S22
W, 2A49%%). HTMES:

s positional-or-keyword : {EB KT, FaE— DA DMER L B 440 8 AW DAMER % 4t 5 S 1%
AWSES . KRBIANIES AL, Gl RIE R foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, & — A REEEIL A E L ARKS . ARAEE S e ek B0E X
MIESIR P EN 2GS —A / FARES, BIATTIE T posonlyl Hl posonly?:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘
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o keyword-only: {URFEET, FHE— N HEGEN REFEANSE. PR 47 IE S ]l e sk 4L
BN IES Y R G AT A E T S B AE L N AN B IS 2 Bii— * Sk L, Bl
TR kw_onlyl Fll kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: F]AE( ., € W] ASRME t— MEBECR A OB S B BT (FEITEHALE 2
CERZNESHZIG). ZFES RS AR * RE X, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, HEE W] DASE UL IR R T SR (TR S B ez nh %
TFERZ)G) . BMESWEAEESZAAREME ** w3, BI LR kvargs.

TEZ 0] DA B4 28 AT RIS 40, M nT DR R L8 ] Be S 40048 e BRIAE -
& Wargument RiEFLH . S8 SESHX BRI ILFAE, inspect.Parameter 28, H# e L
—A5 AR PEP 362,

path entry -- B4 A 11 import path WP E— BN E, S 8path based finder |l KA B AR,

path entry finder -- J%1%2 A N2 $8S F—R[ AR 28 sys . path_hooks (Bipath entry hook) & [8] ] finder
RPN S BRI i path entry S 78 fiABEHE .
#3%F importlib.abc.PathEntryFinder DA T BRI BB TSI &N

path entry hook -- J&4E A V8 — Ml FIXT G, 6 F03E WAl 2 4R 7 e path entry HRSEEL ) 1 50 T REAS (i
H sys.path_hook iR [M—A path entry finder.

path based finder -- J& T B AR R 2 BUAM—Rh Lk 12 & 3025, ATHE—ANimport path VA FRAF R .

path-like object -- 12K %R RE D U REBRN SR . BEAAR R A — D FRELEN str B
bytes X%, LA —NEIM T os.PathLike NS, — A 3HF os.PathLike PRI
AV os. fspath () BREEEWN str 8 bytes BRI RS EIE; os. fsdecode ()
os.fsencode () AJH5 B RIAIRIRTS st 8 bytes FERIMEER . A5 2 PEP 519 5] A,

PEP “Python J{5i 2 " MYSESCHHE . —~ PEP wiije— i it S0, Jilof[a) Python #HIKARHLAEE., stk
—~ Python FFTHIRRE S HERZEIASE . PEP R 214 S BORS  AY B ARKUAS A1 BTS2 SURH A A IR ]
PEP WAV th 1 BORTRRIE AL, AL XU A2 (DS A3 DA Bl A Python IR T R34 5
SRR E AL . PEP AVEE A STUELEAL I S IR, FF IR A [l R IARIC A SR .
Z I, PEP 1,

portion -- {5y H K — a4 A K A H SR NSO S (BRTREFFRCT > zip SUPFN) , HLpsE SO
PEP 420,

positional argument -- {35 ¥ %t 2 llargument.

provisional APT -- #2 APT & APL & 3545 B HERRAEARUE 21 ) J5 AR AR UEZ AN B 2 11 . B
SRR EE Tl A S A RS, (B REHGARC N &, 0T BETERZ O IF & 1 A U B 1
THATIE AR (R EEBRIZED) o WSO AR SHEREIET - (FE APTGINAZ i
R B ™ L I 4 A I AT R XA
RITE X APL R UL, [0 G AARE M E MR SN B g iy 27—l i) g i oA iR
2R RS IRA B —Fh ) JE AR A R R T %

XA PRI AR A VAR ME PERF SR W S, AN 2 T S KIS BE RT IR . 105 UL PEP 411,

provisional package -- #1 £ 4) Z: Wlprovisional API ,

Python 3000 Python 3.x AAE L AWERR (X144 FHERAS 3 1) KA B iR TR I Bl L B T ) o« AT i
WA “Py3k”.
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Pythonic f§— 8Bl — B U S B4 1 Python 175 B AT B0 KUSAIERS, A2 6 A 78 5 v o )
AR SC A . BI4n, Python Ay I KUKS & (i 1) £ o TEAIER A [T — A T IE O R B BT 70
o WZHAE T A AR, A Python I AT I 2 V6 — DT T B

for i in range(len(food)):
print (food[i])

TR R A 3515 B Pythonic (#7735 /& X FERY:

for piece in food:

print (piece)

qualified name -- ROE# B —DUARUS 2 BRI FR, R ABCHAY 42 R YR b SCROFENS 2. B
ROk BT, AHRE I PEP 3155, X T i Z A RERIZE, FREA IR SGXR AR —E

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth.__qualname_
'C.D.meth'’

295 T 5B, IR E & ARECAPR R B PSS IR R B A, P S A AL
£, Bl email .mime.text:

>>> import email .mime.text
>>> emaill.mime.text. name
'email.mime.text'

reference count -- 5|50 XTHFEX 005 R . 24— X2 095 | FHHEE ), B 9% TR oRE
T 5 THECH Python AR e il 7 2 A R Wiy, {H'E @ CPython SEEL)—A KBEITE . sys Fig X
T—A>getrefcount () pREL, &7 5 AV BB MR E X 095 | L.

regular package -- # L ZG A package, BIAESH 1 __init__.py XM H .
%2 Wnamespace package .

_slots__ —FPEYERNTRHIAE ], 1L TS P B S0 Bl J 12 0 R AR R S ) 7 MR T N AF . BRI
TARGAT, (HARZAFAIHAE S, S RRBEAEDBAEOUT R, BN R,
HH A S RSB

sequence -- Jp5l —Ffiterable, T XFFE_ getitem () ¥Ry R ARG [ H TR RN TR,
WL T AREFFNKEN__len_ () . WERFHIZREA 1ist, str. tuple fll bytes,
WEER dict Ul getitem () Fl__len_ (), {HEHIANBET WS MIEFTES, HEER
A5 AT B i immutable T JEEE SR,

collections.abc.Sequence IR R B EN T —ITHEEEWED, BEBHT_ getitem ()
M__len (), #INT count (), index (), _ contains__ () Ml__reversed__ () . B PAf# H
register () BIEMEIILY EE: O Ry AL,

single dispatch -- ¥i53jk —Fifigeneric funciion 73 JRIBA, HSLHUREET BAS UL BORERAY .

slice -- Yy 5 HALE THEE sequence B—3 P04 . YR &iE a8 FAsbric k@@, 76 [ 4
JUNAR S0 Fai% T, Bl variable _name[1:3:51. 465 (FAR) ARCLENTEH slice %}
%
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special method -- }§5% Jj 7% —F 1 Python [ IR TTIA, IR IEAS B PATHE & SR AE B AN A5 45 . X
FhIEI A PRI AU R R RO I SR S DA% 7k 7 i Ak

statement -- {54y EAERBFE (—AMUY “H) BB . — B ] DAJE —Nexpression B EANHIAT
K FRILEN, FHliNif, while 8§ for.,

text encoding -- SCAZRY I TFf Unicode 547 5 4 0 745 ER AU % o

text file -- SCAR LM —FPEENS LS st X GR file object . 3G SCA SCISE B a2 17 1) 4 T 1] 52730 R 45
I BB Bext encoding . SCARSCAFRY I FAIFEASCABEA ("o 5 'w') FTHAISCHE. sys.stdin,
sys.stdout PAM io.StringIO HYSLH,

H S Fbinary file T fRREMSERE F 5 3T % BISCUHEXTSR

triple-quoted string -- 515 F4Fl H RS = NELEXNG S (7) HEHRLS () TR, EII7EDRE
FESERAM A5 SER TR A AR, B2 ZMAL. ENAFIRETATHRNE SR
GRS RSG5, I H] AR AT o (R AT, RS SCRY AT Ep IS 1 4 A

type -- QM KA E —A> Python X R & TAH AR X QEAA —FhRAL. ZHEXRAYRAL, ATpA
VIMER __class__ @M, 802l type (obj) HIKHL

type alias -- JORUHH, IR SR, B AURIEIRAURIE AT E IR RAT -
RN A R R WAL 2 3w o il

from typing import List, Tuple

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

AT DA R g e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z W, typing Hl PEP 484 HA A %f L IhBER 40 .
type hint -- KM annotation A5 . FRIEME. BREINIE S S0R MHETE & R R 283,

RAERJE T AR, Python ANESREEHE, (HHAIE SRR M THEIEN , FF A IDE SeB A
b S E .

SRR FIRIERI R B AR R AT AGE ] typing. get_type_hints () K5, {HJRHAL &
AHTPA

2 typing fil PEP 484, g% L IIREAY 1RGN A .

universal newlines -- il JI#AT —FPfFE ORI 20, B DA R BFA AT SERRI A TS5 RARRS - Unix (94745
W% "\n'. Windows [Z)5E '\r\n" PAKIHH Macintosh fJ255E '\r'. 2, PEP 278 fil PEP 3116
A bytes.splitlines () [ ¥ AVEULIH.

variable annotation -- 28 Hibiid: 2 = B B M annotation

TEARHAL T AP, B W] ek HOR A

class C:
field: 'annotation'
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AR EARAEE T RO R AR 0 BINDA AR B2 int JRAURO(E:

count: int = 0

A AR TR R TR ARRE WL A7 A7 2 09 AT 2] —5 .
535 function annotation, PEP 484 F1 PEP 526, HrpxfhIhEeH g Hid.

virtual environment -- MEILERSE — iR AR B B0IB AT BRI, 721 Python Ji I Y AR e 7E 22 26 11
T2 Python 3 Sz A A& T2 [Fl— R GE_LIsATHHAR Python 1 TIFRF 9474 -

HZ U venv,

virtual machine -- JE{IPL — & 5¢ 438 & B € LRI L. Python HE AL WT AT 54795 5 Gt 13 2% Fir A= 1
Hbytecode.

Zen of Python -- Python Z#fi 51|} Python ¥ it RN 5324, G THMSMHEHAXMES. EFHLHMEN
AR S EH R 4 A" impore. this”.
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APPENDIX B

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 ,

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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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 .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python A SCRS ) A 14 0] SRR PSE 4 T 12 7033

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

H28 40 5 AE Python HHF @I TR YRRl . XLVl & SHI R VAT Z N — 21 i . A KX 2t
AR SE RS RAE S I Tk 0y 78T 55 3.

C.2.1 FIF PYTHON 3.8.5 fj PSF ¥ E[#Hill

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

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

3.8.5 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.8.5 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.8.5 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.5 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made to.

—Python
3.8.5.

4. PSF is making Python 3.8.5 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—~OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.8.5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.5
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.5, OR ANY DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.8.5, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 #y BEOPEN.COM #F ] il

BEOPEN PYTHON JF5 8 a] M5 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY 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

(Rt
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agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(FItakss)
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law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FHF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.5 DOCUMEN-
TATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m—mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

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

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

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

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

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

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

uu AL DA AR

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML i T ERAH

xmlrpc.client fEHVELEPARAR:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHELE 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
"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 T kqueue [FIHZ 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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 BYERYSEIL . BALS DU RS HA:

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

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

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c CHRE T CiE =1 dtoa Hl strtod pEEL, FIT-¥F C B S A0S BB A 45 R EF 745,
David M. Gay FJ[6] 44 SCIHIRAE T 2, Z 3042451 ] M http://www.netlib.org/fp/ T2k . 2009 4F 3 H 16 HAE R F|
) S ST 15 AT BOBCRAAF 7T I

/****************************************************************

*

The author of this software is David M. Gay.

E I

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % % ok %

*

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

***************************************************************/
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C.3.12 OpenSSL

WERBAE RG], W hashlib, posix, ssl, crypt BLER{{Ji] OpenSSL e mithfi. Boh, @M T
Python [f] Windows Fl Mac OS X %32 /7 ] fiE t4f OpenSSL (%45 D, BT DAYE ILALBF1 i T OpenSSL #41]
R 5 DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

L T S I S N S S S S N S N S S TS N S S S A e I T S N S S S N
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SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

ERE I I S T S S S SN S N S N S e S N S N N S N S I R T S N N R .

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

This package is an SSL implementation written
by Eric Young (eayl@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

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

notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]

L R I SR S I S N S N

/

C.3.13 expat

FRAEME ] ——with-system-expat BLE THIE, &N pyexpat §7 AR E HALF expat YR 1HE DI F 21

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.
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C.3.14 libffi

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EAREIRY 21ib AR IHT ek A, W 55 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
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C.3.16 cfuhash

tracemalloc {#i M A M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

(Rt
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

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

C.3.18 W3C C14N X EH

test £ (lib/test/xmltestdata/c14n-20/) 1 f{) C14N2.0 iR 2= {4 2k P+ W3C W 3§ https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥F0[IE (=432M) %K47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

¢ Redistributions of works must retain the original copyright notice, this list of conditions and the fol-
lowing disclaimer.

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

¢ Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Python F1i&E 26302 -

BB A © 2001-2020 Python Bi{PEREG: 25 . PREH BT BUR .

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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EFE
..., 111
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 68
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,73
unary operator, 72
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

BET,72

o\°

augmented assignment, 83
& (ampersand)
BHF, 3
&:
augmented assignment, 83
() (parentheses)
call, 69
class definition, 100
function definition, 98
generator expression, 64
in assignment target list, 82
tuple display, 62
* (asterisk)
function definition, 99

import statement, 89

in assignment target list,82
in expression lists,78

in function calls,70

BET, 72

function definition, 99
in dictionary displays, 64
in function calls, 71

BET,T1

* k=

augmented assignment, 83

augmented assignment, 83

+ (plus)
binary operator,73
unary operator, 72

+=
augmented assignment, 83

, (comma), 62
argument list, 69
expression list, 63, 64,78, 84, 100
identifier 1list,9l
import statement, 88
in dictionary displays, 64
in target list,82
parameter list,98

slicing, 69

with statement, 97
/ (slash)

EHF, T2
//

EHF,72
//=

augmented assignment, 83
/=

augmented assignment, 83
0b

integer literal, 14
0o
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integer literal, 14

0x
integer literal, 14

2to3, 111

: (colon)
annotated variable, 84
compound statement, 94, 95, 97, 98, 100
function annotations, 99
in dictionary expressions, 64
in formatted string literal, 12
lambda expression, 77
slicing, 69

; (semicolon), 93

< (less)

£ET,T3
EET,73

<<=

<<

augmented assignment, 83
<=

AT, T3
 EET.

augmented assignment, 83
= (equals)

assignment statement, 82

class definition, 32

for help in debugging using string

literals, 12
function definition, 99
in function calls, 69

BET,T3

function annotations, 99
> (greater)

BHT,T3
>=
BHT,73
>>
BHT,T3

>>=
augmented assignment, 83

>>> 111

@ (ar)
class definition, 100
function definition, 98
EHEF, 72

[1 (square brackets)
in assignment target list, 82
list expression, 63
subscription, 69

\ (backslash)

escape sequence, 10
AR

escape sequence, 10
\a

escape sequence, 10
\b

escape sequence, 10
\f

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

£#ET,T3

AN—

augmented assignment, 83
_ (underscore)

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

__abs__ () (object 57 i%), 38
__add__ () (object 897 i%), 37
__aenter__ () (object g7 i%), 42
__aexit__ () (object 75 i%), 42
__aiter_ () (object 897 i%), 41

__all__ (optional module attribute), 89
__and___ () (object g7 i%), 37
__anext__ () (agen 897 %), 68
__anext__ () (object 975 i%), 41
__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object 857 i%), 40
_ _bases__ (class attribute), 22
__bool__ () (object method), 35
__bool__ () (object 8497 i%), 28
__bytes__ () (object 897 i%), 26
__cached__, 54

__call__ () (object method), 71
__call__ () (object 897 i%), 35

__cause___(exception attribute), 87
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__ceil__ () (object 897 i%), 38
__class___ (instance attribute), 22
__class__ (method cell), 34
_ class__ (module attribute), 29
__class_getitem__ () (object 8548[Elm% &), 35
__classcell__ (class namespace entry), 34
__closure___ (function attribute), 20
___code___ (function attribute), 20
__complex__ () (object 897 %), 38
__contains__ () (object 897 i%), 36
__context___ (exception attribute), 87
_ debug__, 85
__defaults__ (function attribute), 20
__del__ () (object 897 i%), 25
__delattr__ () (object 897 %), 28
__delete__ () (object #97 i%), 30
__delitem__ () (object 897 i%), 36
_dict__ (class attribute), 22
__dict__ (function attribute), 20
__dict__ (instance attribute), 22
__dict__ (module attribute), 22
_ dir__ (module attribute), 29
_dir__ () (object 847 i¥), 28
__divmod__ () (object g7 i%), 37
__doc__ (class attribute), 22
__doc___ (function attribute), 20
__doc__ (method attribute), 20
__doc__ (module attribute), 22
__enter__ () (object #97 i%), 39
__eq__ () (object 847 i%), 26
__exit__ () (object 897 %), 39
_ file ,54
_ file__ (module attribute), 22
_ float__ () (object 8975 i%), 38
__floor__ () (object 57 i%), 38
__floordiv__ () (object 975 i%), 37
_ format__ () (object 897 i%), 26
__ func__ (method attribute), 20
___future_ , 115

future statement, 90
__ge__ () (object 897 i%), 26
__get__ () (object )75 i), 29
__getattr__ (module attribute), 29
__getattr__ () (object 97 i%), 28
__getattribute__ () (object 847 i%), 28
__getitem__ () (mapping object method), 24
__getitem__ () (object 897 %), 36
__globals__ (function attribute), 20
__gt__ () (object 497 i), 26
__hash__ () (object 87 i%), 27
__iadd__ () (object 897 i%), 37
__iand__ () (object 897 %), 37
_ _ifloordiv__ () (object 97 %), 37
__ilshift_ () (object 897 i%), 37

__ipow__ () (object 8497 i%), 37
__irshift__ () (object &7 i%), 37
__isub__ () (object 8497 i%), 37
__iter_ () (object 897 ik), 36
__itruediv__ () (object 7 i%), 37
__ixor__ () (object 897 i%), 37
__kwdefaults___ (function attribute), 20
__le__ () (object 897 i%), 26

__length_hint__ () (object 497 i%), 35
_ _loader_ ,53

__1shift__ () (object 897 i%), 37
__1t__ () (object 97 i%), 26

main

_ package_ ,53

__path_ ,53

__pos___() (object g7 i%), 38
__pow___ () (object 075 i%), 37
__prepare__ (metaclass method), 33
__radd__ () (object 8497 i%), 37
__rand__ () (object 8497 i%), 37
__rdivmod__ () (object 897 %), 37
__repr__ () (object 8975 %), 26
__reversed__ () (object 897 i%), 36
_ _rfloordiv__ () (object 475 i%), 37

__imatmul__ () (object 875 i%), 37

__imod__ () (object 897 %), 37

_imul__ () (object t47ik), 37

__index__ () (object 897 i%), 38

__init_ () (object 847 %), 25
__init_subclass__ () (object b9 #a[FI% 8 ), 32
__instancecheck__ () (class &9 7 i%), 34
__int__ () (object 897 i%), 38

__invert__ () (object 897 i%), 38

ior__ () (object ¥97 %), 37

len__ () (mapping object method), 28
len__ () (object 897 %), 35

K4, 44,103

__matmul__ () (object 897 i%), 37
__missing__ () (object 897 %), 36
__mod__ () (object 097 i%), 37

_ _module__ (class attribute), 22
__module__ (function attribute), 20
__module__ (method attribute), 20
_mul__ () (object 857 i%), 37
__name__ ,53

_ name___ (class attribute), 22
__name___ (function attribute), 20
__name___ (method attribute), 20
__name___ (module attribute), 22
__ne__ () (object 897 i%), 26
__neg__ () (object g7 i%), 38
__new___ () (object g7 i%), 25
__next__ () (generator 97 i%), 66

or__ () (object 97 i%), 37
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__rlshift__ () (object 447 i%), 37
__rmatmul__ () (object 497 i%), 37
__rmod___ () (object 897 i%), 37
__rmul__ () (object 8975 %), 37
ror__ () (object 97 %), 37
__round__ () (object 897 i%), 38
__rpow__ () (object 847 i%), 37
__rrshift__ () (object 7 i%), 37
__rshift__ () (object 8975 i%), 37
_ _rsub__ () (object 897 i%), 37
__rtruediv__ () (object 897 i%), 37
__rxor__ () (object 897 i%), 37
_ self__ (method attribute), 20
set__ () (object ¥97% i%), 29
__set_name__ () (object 575 i%), 30
_ setattr__ () (object g7 i%), 28
__setitem__ () (object 897 i%), 36
__slots_ ,120
_ _spec_ ,53
__str__ () (object 97 i%), 26
__sub__() (object 45 %), 37
__subclasscheck__ () (class 975 %), 34
__traceback___ (exception attribute), 86
__truediv__ () (object 4975 %), 37
__trunc__ () (object 897 %), 38
_ xor__ () (object w75 i%), 37

{} (curly brackets)

dictionary expression, 64

in formatted string literal, 12

set expression, 64

| (vertical bar)

£ET,T3

augmented assignment, 83

~ (tilde)

(kD

ke

BHET,72

AssertionError, 85
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 88
NameError, 62
StopAsyncIteration, 68
StopIteration, 66, 86
TypeError, 72
ValueError, 73
ZeroDivisionError, 72

asynchronous—generator, 67
Boolean, 18

built-in function, 21,71
built-in method, 21,71
callable, 20, 69

class, 22,71, 100

class instance, 22,71
complex, 19
dictionary, 20, 22,27, 64, 69, 83
Ellipsis, 18

floating point, 18
frame, 23

frozenset, 19

function, 20, 21, 71, 98
generator, 23, 64, 66
immutable, 19
immutable sequence, 19
instance, 22,71
integer, 18

list, 19,63, 68, 69, 83
mapping, 20, 22, 69, 83
method, 20, 21, 71

module, 22, 68

mutable, 19, 82, 83
mutable sequence, 19
None, 18, 81
NotImplemented, 18
numeric, 18,22
sequence, 19, 22, 69, 76, 83, 94
set, 19, 64

set type, 19

slice, 36

string, 69

traceback, 23, 86, 96
tuple, 19, 69, 78

user—-defined function, 20,71, 98

user—-defined method, 20

BREW

PYTHONHASHSEED, 28

BET

% (percent), 72

& (ampersand), 73
* (asterisk), 72
*x 7]

/ (slash), 72
/7,72

< (less), 73

<<, 73

<=,73

1=,73

==,73

> (greater), 73
>=73

>>,73

@ (at), 72

~ (caret), 73

| (vertical bar), 73
~ (tilde), 72

and, 76

in, 76
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is,76 function, 77

is not, 76 argument

not, 76 call semantics, 69

not 1in, 76 function, 20

or, 76 function definition, 99
4t argument -- £, 111

as, 88, 95,97 arithmetic

async, 101 conversion, 61

await, 71, 101 operation,binary, 72

elif, 94 operation, unary, 72

else, 88, 9496 array

except, 95 A, 19

finally, 86, 88, 95, 96 as

from, 65, 88 except clause, 95

in, 94 import statement, 88

yield, 65 with statement, 97
PR =X B$EF, 88,95,97

assert, 84 ASCII, 4,9

async def, 101 asend () (agen 8497 i%), 68

async for, 101 assert

async with, 102 Ik =, 84

break, 88, 94, 96 AssertionError

class, 100 4, 85

continue, 88, 94, 96 assertions

def, 98 debugging, 84

del, 25, 85 assignment

for, 88, 94 annotated, 84

global, 85,91 attribute, 82

if,9%4 augmented, 83

import, 22, 88 class attribute, 22

nonlocal, 91 class instance attribute, 22

pass, 85 slicing, 83

raise, 86 statement, 19, 82

return, 86, 96 subscription, 83

try, 24,95 target list, 82

while, 88,94 async

with, 39, 97 B4, 101

yield, 86 async def

PRk =K, 101

A async for
abs in comprehensions, 63

[z &, 38 P& K, 101
abstract base class —— #Z&#H %, 111 async with
aclose () (agen 97 i%), 68 PRt X, 102
addition, 73 asynchronous context manager —— % # F
and TXEEE, 112

bitwise, 73 asynchronous generator

EEF, 76 asynchronous iterator, 21
annotated function, 21

assignment, 84 asynchronous generator -- = #F4 &£, 112
annotation -- AF3E, 111 asynchronous generator iterator -- 7
annotations P AR BERE, 112

function, 99 asynchronous iterable -- #3F 7% K%t £,
anonymous 112
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asynchronous iterator -- R F % HE, 112
asynchronous—-generator

Y, 67
athrow () (agen 847 i%), 68
atom, 62

attribute, 18
assignment, 82
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 85
generic special, 18
reference, 68
special, 18

attribute —-- B, 112

AttributeError
B4k, 68

augmented
assignment, 83

await
in comprehensions, 63
ez, 71,101

awaitable -- H&fEX£, 112

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character,6
BDFL, 112
binary
arithmetic operation, 72
bitwise operation, 73
binary file —— 3% UH, 112
binary literal, 14
binding
global name, 91
name, 43, 82, 88, 89, 98, 100
bitwise
and, 73
operation, binary, 73
operation, unary, 72
or, 73
xor, 73
blank line,7
block, 43
code, 43
BNF, 4, 61
Boolean
operation, 76
Yt 18
break

I & X, 88, 94, 96
built-in
method, 21
built-in function
call, 71
Wi, 21, 71
built-in method
call, 7l
i, 21, 71
builtins
A, 103
byte, 19
bytearray, 19
bytecode, 23
bytecode —-- F ¥, 112
bytes, 19
B & =, 26
bytes literal,9
bytes-like object —— FHEX£, 112

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, 81
user—defined function, 71
callable
118, 20, 69
callback —- [, 113
C-contiguous, 113
chaining
comparisons, 74
exception, 87
character, 19, 69
chr
Bz, 19
class
attribute, 22
attribute assignment, 22
body, 33
constructor, 25
definition, 86, 100
instance, 22
name, 100
M, 22, 71, 100
PRk =, 100
class —-- 2,113
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class instance

attribute, 22

attribute assignment, 22

call,71

o, 22, 71
class object

call,?22,71
class variable —— XT & 113
clause, 93
clear () (frame &7 i%), 23
close () (coroutine 97 i%), 41
close () (generator 47 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,?23
coercion —-- BEH| KA A 113
comma, 62

trailing, 78
command line, 103
comment, 6
comparison, 73
comparisons, 26

chaining, 74
compile

Bz, 91
complex

number, 19

Bz & =, 38

ik, 19
complex literal, 14
complex number -- £#, 113
compound

statement, 93
comprehensions

list, 63
Conditional

expression, 76
conditional

expression, 77
constant, 9
constructor
class, 25
container, 18,22
context manager, 39
context manager —- T X&HE, 113

context variable —-- FTXZE,113
contiguous -- #4113
continue
I 1 X, 88, 94, 96
conversion

arithmetic, 61
string, 26, 81
coroutine, 40, 65
function, 21
coroutine -- WhAE, 113
coroutine function -- WAEE %, 113
CPython, 113

D

dangling

else, 94
data, 17

type, 18

type, immutable, 62
datum, 64
dbm.gnu

H 4, 20
dbm.ndbm

KA, 20
debugging

assertions, 84
decimal literal, 14

decorator —-- FEM#E 113
DEDENT token, 7,94
def

PRi& =, 98
default

parameter value, 99
definition

class, 86, 100

function, 86, 98
del

A R, 25, 85
deletion

attribute, 85

target, 85

target list, 85
delimiters, 16

descriptor —- #HHR &, 113
destructor, 25, 82
dictionary

display, 64
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ok, 20, 22, 27, 64, 69, 83
dictionary -- i, 114
dictionary view —-- FHAE, 114
display

dictionary, 64

list, 63

set, 64
division, 72
divmod

Bz & =, 37
docstring, 100
docstring ——- XK FEH &, 114
documentation string, 23
duck-typing -- WFER 114

E
e
in numeric literal, 14
EAFP, 114
elif
T, 94
Ellipsis
W, 18
else
conditional expression, 77
dangling, 94
s, 88, 9496
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 44
error handling,45
errors, 45
escape sequence, 10
eval
[Ez %=, 91, 104
evaluation
order, 78
exc_info (in module sys), 23
except
B4, 95
exception, 45, 86
chaining, 87
handler, 23
raising, 86
exception handler, 45
exclusive
or, 73
exec
Bz &K, 91
execution
frame, 43, 100
restricted, 44

stack, 23
execution model, 43
expression, 61

Conditional, 76

conditional, 77

generator, 64

lambda, 77, 99

list, 78, 81

statement, 81

yield, 65
expression -- Fik R, 114
extension

module, 18
extension module -- ¥ Bk, 114
F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —— f-F4 &, 114
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_lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object -- X%, 114
file-like object -- X £ %, 114
finalizer, 25
finally

8 F, 86, 88, 95, 96
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- HHE, 114
float

[Flz & =, 38
floating point

number, 18

ik, 18
floating point literal, 14
floor division -- @ FEER %, 114
for

in comprehensions, 63

R R, 88, 94
form

lambda, 77
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format () (built-in function)
__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 113
frame
execution, 43, 100
i, 23
free
variable, 43
from
import statement, 43, 89
B4, 65,88
yield from expression, 65
frozenset
. 19
fstring, 12
f-string, 12
function
annotations, 99
anonymous, 77
argument, 20
call, 20,71
call,user—defined, 71
definition, 86, 98
generator, 65, 86
name, 98
user—defined, 20
M, 20, 21,71, 98
function -- E#, 114
function annotation -- E¥ARiE, 114
future
statement, 90

G

garbage collection, 17
garbage collection —-- XKL, 115
generator, 115
expression, 64
function, 21, 65, 86
iterator, 21, 86
W, 23, 64, 66
generator —- AR, 115
generator expression, 115
generator expression —-- 4 pgkBEFRHKRA, 115
generator iterator —-- A gk #ERE, 115
GeneratorExit
Bi4h, 66, 68
generic
special attribute, 18
generic function —- A, 115
GIL, 115
global
name binding, 91
namespace, 20

it =, 85,91
global interpreter lock —— 4 & B &4,
115
grammar, 4
grouping, 7

H

handle an exception,45
handler

exception, 23
hash

Bz &, 27
hash character,6
hash-based pyc —— #EFWBFH pyc, 115
hashable, 64
hashable -- ¥¥%, 115
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
Bz, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 116
if
conditional expression, 77
in comprehensions, 63
PRt K, 94
imaginary literal, 14
immutable
data type, 62
object, 62, 64
H . 19
immutable —-- A7, 116
immutable object, 17
immutable sequence
. 19
immutable types
subclassing, 25
import
hooks, 50
Wk R, 22, 88
import hooks, 50
import machinery, 47
import path -- &A%, 116
importer —— B A, 116
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ImportError

B4, 88
importing —— B A, 116
in

BHF, 76

Bs T, 94
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W97 i%), 24
inheritance, 100
input, 104
instance

call, 35,71

class, 22

Wi, 22, 71
int

Bz & =, 38
integer, 19

representation, 18

HitF, 18
integer literal, 14
interactive —- X %, 116
interactive mode, 103
internal type, 23
interpolated string literal, 12
interpreted —— @EA, 116
interpreter, 103
interpreter shutdown —— @B HExXH, 116
inversion, 72
invocation, 20
io

A, 22
is

BHF, 76
is not

EHEF, 76
item

sequence, 69

string, 69
item selection, 19
iterable

unpacking, 78
iterable -- HHXE XD 4, 116
iterator —— # %, 116

J

in numeric literal, 15
Java

language, 18

K

key, 64

key function -- #E ¥, 116
key/datum pair, 64

keyword, 9

keyword argument —— x#FHH, 117

L

lambda, 117
expression, 77,99
form, 77
language
c, 18,21,73
Java, 18
last_traceback (in module sys), 23
LBYL, 117
leading whitespace, 7
len
Fl# g %, 19, 20, 35
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 82
comprehensions, 63
deletion target, 85
display, 63
empty, 63
expression, 78, 81
target, 82,94
W, 19, 63, 68, 69, 83
list -- %%, 117

list comprehension —- %|k#EH R, 117

literal, 9,62

loader, 49

loader -- ju# %, 117

logical line,5

loop
over mutable sequence, 95
statement, 88, 94

loop control
target, 88

M
magic

method, 117
magic method -- EARF %, 117
makefile () (socket method), 22
mangling

name, 62
mapping
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ok, 20, 22, 69, 83
mapping —— BE, 117
matrix multiplication, 72
membership

test, 76
meta

hooks, 50
meta hooks, 50
meta path finder —- TEZEZHK&E, 117
metaclass, 32
metaclass —— T, 117
metaclass hint, 33
method

built-in, 21

call,71

magic, 117

special, 121

user—-defined, 20

W, 20, 21, 71
method -- ¥, 117
method resolution order —-- % ¥ ## 7,

117
minus, 72
module

extension, 18

importing, 88

namespace, 22

M, 22, 68
module —— Ak, 117
module spec,49
module spec —-- HHRMA, 117
modulo, 72
MRO, 118
multiplication, 72
mutable

M, 19, 82, 83
mutable —— T4, 118
mutable object, 17
mutable sequence

loop over,95

itk 19
N

name, 8, 43, 62
binding, 43, 82, 88, 89, 98, 100
binding, global, 91
class, 100
function, 98
mangling, 62
rebinding, 82
unbinding, 85
named tuple -- B &4, 118
NameError

4, 62

NameError (built-in exception), 44
names

private, 62
namespace, 43

global, 20

module, 22

package, 49
namespace -- &% [H, 118
namespace package -- W& % [E 4, 118
negation, 72
nested scope —- ﬁ%’f’?)ﬂﬂﬁ, 118
new-style class -- ##.2, 118
NEWLINE token, 5,94
None

W, 18, 81
nonlocal

PRk =, 91
not

EHF,T6
not in

EHETF,76
notation,4
NotImplemented

HtF, 18
null

operation, 85
number, 14

complex, 19

floating point, 18
numeric

Wi, 18, 22

numeric literal, 14

O

object, 17

code, 23

immutable, 62, 64
object —— Xt%,118
object.__slots__ ([ElZ% %), 31
octal literal, 14
open

[z & =X, 22
operation

binary arithmetic, 72

binary bitwise, 73

Boolean, 76

null, 85

power, 71

shifting, 73

unary arithmetic, 72

unary bitwise, 72
operator

— (minus), 72,73

+ (plus), 72,73
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overloading, 24
precedence, 78
ternary, 77
operators, 15
or
bitwise, 73
exclusive, 73
inclusive, 73
BEHTF,76
ord
[z & =, 19
order
evaluation, 78
output, 81
standard, 81
overloading
operator, 24

F)

package, 48
namespace, 49
portion, 49
regular, 48
package —- f,,118
parameter
call semantics, 70
function definition, 98
value, default, 99
parameter —-- H%, 118
parenthesized form, 62
parser, 5
pass
PRk R, 85
path
hooks, 50
path based finder,55
path based finder -- ETEEZHERE, 119
path entry -- B&EAH,119
path entry finder —-- BZADZELE, 119
path entry hook —-- BEHENBEH4T, 119
path hooks, 50
path-like object —- ER&EX%£, 119
PEP, 119
physical line,S5,6,10
plus, 72
popen () (in module os), 22
portion
package, 49
portion —- #4119
positional argument —-— fL& 5%, 119
pow
Bz & =, 37
power
operation, 71

precedence
operator, 78
primary, 68
print
[z & =X, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 81
program, 103
provisional API -- #¥ % API, 119
provisional package -- # FM, 119
Python 3000, 119
Python Enhancement Proposals
PEP 1,119
PEP 8,74
PEP 236,90
PEP 238,114
PEP 252,29
PEP 255,66
PEP 278, 121
PEP 302,47,59,114, 117
PEP 308,77
PEP 318,100
PEP 328,59
PEP 338,59
PEP 342,66
PEP 343,39,98,113
PEP 362,112,119
PEP 366,53,59
PEP 380, 66
PEP 395,58
PEP 411,119
PEP 414,10
PEP 420,47,49,54,59,114, 118, 119
PEP 443,115
PEP 448,64,71,78
PEP 451,59,114
PEP 484,35,84,99,111, 115,121, 122
PEP 492,40, 66,102, 112,113
PEP 498,14,114
PEP 519,119
PEP 525,606,112
PEP 526,84,99,111, 122
PEP 530,63
PEP 560, 33,35
PEP 562,29
PEP 563,99
PEP 572,64, 77
PEP 3104,091
PEP 3107,99
PEP 3115,33,100
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PEP 3116, 121
PEP 3119,35
PEP 3120,5
PEP 3129, 100
PEP 3131,8
PEP 3132,83
PEP 3135,34
PEP 3147, 54
PEP 3155, 120
PYTHONHASHSEED, 28
Pythonic, 120
PYTHONPATH, 55

Q

qualified name —-- [R=Z 4, 120

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

Bt =, 86
raise an exception,45
raising

exception, 86
range

[Fz & =X, 95
raw string, 10
rebinding

name, 82
reference

attribute, 68

reference count —-- 5| Jfit%k, 120

reference counting, 17
regular
package, 48
regular package —— ¥ # A, 120
relative
import, 89
repr
Bz & R, 81
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 44
return
B R, 86,96
round

[El# ® =, 38

S

scope, 43, 44
send () (coroutine 847 i%), 41
send () (generator 8497 %), 66
sequence
item, 69
M, 19, 22, 69, 76, 83, 94
sequence —-- JF7, 120
set
display, 64
M, 19, 64
set type
. 19
shifting
operation, 73
simple
statement, 81
single dispatch —-- E4K, 120
singleton
tuple, 19
slice, 69
Bz &=, 24
i1, 36
slice —— 4,120
slicing, 19, 69
assignment, 83
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 121
special method -- 4% ¥, 121
stack
execution, 23

trace, 23
standard
output, 81

Standard C, 10
standard input, 103
start (slice object attribute), 24, 69
statement
assignment, 19, 82
assignment, annotated, 84
assignment, augmented, 83
compound, 93
expression, 81
future, 90
loop, 88, 94
simple, 81
statement -- &4y, 121
statement grouping, 7
stderr (in module sys), 22
stdin (in module sys), 22

e ]

157



The Python Language Reference, [E] 3.8.5

stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 69
stop (slice object attribute), 24, 69
StopAsynclteration

BI4b, 68
StopIteration

#l4b, 66, 86

string

_ format__ () (object method), 26

__str__ () (object method), 26
conversion, 26, 81
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 69
H1 1, 69
string literal,9
subclassing
immutable types, 25
subscription, 19, 20, 69
assignment, 83
subtraction, 73
suite, 93
syntax, 4
sys
4, 96, 103
sys.exc_info, 23
sys.last_traceback, 23
sys.meta_path, 50
sys.modules, 49
sys.path, 55
sys.path_hooks, 55
sys.path_importer_cache, 55
sys.stderr, 22
sys.stdin, 22
sys.stdout, 22
SystemExit (built-in exception), 45

T

tab, 7
target, 82

deletion, 85

list, 82,94

list assignment, 82

list,deletion, 85

loop control, 88
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 45
ternary

operator, 77

test
identity, 76
membership, 76
text encoding —-- S‘CZF%E,IM
text file —-- XA, 121
throw () (coroutine 7 i%), 41
throw () (generator ¥y 7 i%), 66
token, 5
trace
stack, 23
traceback
W, 23, 86, 96
trailing
comma, 78
triple—-quoted string -- =B 5 F4 &, 121
triple—quoted string, 10
True, 18
try
A K, 24, 95
tuple
empty, 19, 62
singleton, 19
W, 19, 69, 78
type, 18
data, 18
hierarchy, 18
immutable data, 62
Ez®=, 17,32
type —— K& 121
type alias —- %A F| 4,121
type hint -- XA R, 121
type of an object, 17
TypeError
Bl4h, 72
types, internal,?23

u'
string literal,9

string literal,9
unary

arithmetic operation, 72

bitwise operation, 72
unbinding

name, 85
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10
universal newlines —-- 3@ f#4T, 121
UNIX, 103
unpacking

dictionary, 64

in function calls, 70
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unreachable object, 17
unrecognized escape sequence, |1

iterable, 78

user—-defined

user—-defined function

user—-defined method

\Y

function, 20
functioncall, 71
method, 20

Y1, 20,71, 98

1, 20

value

default parameter, 99
value of an object, 17

ValueError

Bk, 73

values

writing, 81

variable

variable annotation —- ZFEARE, 121

Bz

virtual environment —- EMIFIEF, 122
virtual machine —- E#A, 122

free, 43

& =

abs, 38
bytes, 26
chr, 19
compile, 91
complex, 38
divmod, 37
eval, 91, 104
exec, 91
float, 38
hash, 27
id, 17

int, 38
len, 19, 20, 35
open, 22
ord, 19
pow, 37
print, 26
range, 95
repr, 81
round, 38
slice, 24
type, 17,32

W
while

Rz =, 88, 94
HEAE

_ main_ ,44,103

array, 19
builtins, 103
dbm. gnu, 20
dbm . ndbm, 20
io, 22
sys, 96, 103
Windows, 103
with
B =, 39,97
writing
values, 81

X

XOor
bitwise, 73

Y

yield
examples, 66
expression, 65
4T, 65
PRk =, 86

Z

Zen of Python -- Python Z##, 122
ZeroDivisionError

#l5h, 72
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