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

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

1.2 £5iF

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

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

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

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

FEVEE SO (N Bk~ B, BN T2 = k05 20 RSP AT P IE RS e E (M) X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

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

CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

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



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

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

2.1.4 4EOFSER

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

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

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

WA 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 B TFRNFR, Tk ZHr M GHRE
* Other_ID_Confinue - |f] I

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

Unicode 4.1 /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 Xz

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]

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

_*__ 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 FFENFVNREFHEE

FATER T IRMEL A AT Sk SR T A

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
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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longstringitem = longstringchar | stringescapeseq

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

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '™'
longbytes = "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 ¥ R UG5 — 5 FIHAE RS Python 3.x A—3(, 'ur' iEECATIH R

3.3 BRTIRE: FA T ERBEMTITERN "rb #i%, 5 'br' R I .

3.3 HrRIIAE: XHHRGE S FHEE (u' value ) B SZRFEHS | A DA 1L Python 2.x A1 3.x 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 EX ]
\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

BYFF aX i
\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)

MR
(1) SR C 30, B = A AR
@) SR C R, BRBANIIA .

(3) FEF I ERFEAE T, T 7SHERIECR B0 SO DA Y BUE R A F . R, X
Bt SCRD DAKH B (B 451> Unicode 4
(4) 7E 3.3 UM A TR B30 HF.
(5) ZERLARIYAS 7S HEHIEAD .
(6) 75 =] R F7RAE R Unicode 747 . BERMAUA /NAS+ /N BEHI £ o
ShriE C A, BrA TovR RO L SOF IR IR FE R B AE A ER T, Ul l, RAHE 2 A% RPRE. (X
P AR AR A L QRS T — A UF5, ARG TEM IR R 5. ) MBI — A i
Fog s THTFAF R IEE T 5 SOF S AR E F A IE T B, S TRk IR B U751 .
1E 3.6 WUE ek ToykIR BN EE U¥ 512275 & DeprecationWarning., M AKHEA Python IRAFFIGRF 2
5| % SyntaxError,
R A e, 515 Wl LA ERCRLEE SAF, (BRBHLSOREAER B E5 Kb Bl e\ 24>
AR FAFR A, BEMADFEN: —DRBHIAM— DRG] e \" A& — AR FAF R e (B
R FAF R AR AR RO ORI A ) . FEAIH, — AR 46 F L R AR A A R A28 & (A ISR}
*Iﬁi?ﬁ(ﬁ:)ﬁﬂ@%[%?ﬁ)o B — D AL — AT F T SR F4F, T R —4
HEAT.

! 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
RS = < 971 2 a7/ B L1 N 2 O SR 3 i R 2B T 111 o = P B

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 FrRIHE.

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

"S" | "r" ‘ "a"

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

conversion
format_spec
literal_char

FAFERLEALTE S AN B L P IRME AL BE, R TRUEAETE S ' (" B "1} PO R BN ES
AR S {0 R — P BL, B VA Python kA ATk, Fib X JRnlHEA —-LARLS: ' 1 45
AN BL. ZRIE R RET A ANAR S s ARIIAS AT . BT BIA RIS S Y M SS
W

b A AT AT HHE ) Rk SRS M IE 5 BB S e [ $5-5 1 1Y Python ik aX—FEALEE, (HA DEBISL.
BHRBRXAYA, lambda Rk B2 _EEFES . B b 200 VR SAT (BIUE =51 5747
), (R ABREAHRE. MAFBA SR A 5 S BT 60 55 1 57 B4 B 22 2 45 i I e R A
AE 3.7 MU 7E Python 3.7 Z |, await £ikXfFasyne for FAIRHE S ARIFER L FARF B 10
fEFRA P, X2 o HAR S — A )

WRIEE THEAT, BRXWRIELG RS s . 55 1 s BRI str (), "' AR
H repr (), MM "'a' KHFH ascii().

W2 GRS format () WSGHEFTAS L - iU IAT S 9l A TR RIS IR format_ ()
k. AR WA A 8 A — oS F 0 . SRIGAR LSS S S A AR I A 24
T2 kU AAT T AL S i B B i 7 B . XS B F B AT M 5 B O R 7 BEF A% UL AT
EAT FESERZREN SR TEE . X ST MEOE S 555 format() 535 BT H B9 AH [ o

b XA EARFER A T DABEE: , (2 — DI E BORREYR 0 8 24 HiE
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— LA R A N

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

>>> number = 1024

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

5 R P4 HS T ELR AR (A T8 S B0 — A G R B e 3 B 0 P AT A BB -5 A0 A% 204 4 HR 7 T
EFT 555

f'"abec {al"

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

REAFB AP A SV ORI, XS5 R AR

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

AV B T SRR LRI, T AR — N A

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

AP AR P IREA AT SOR 4, RIBEH A 30 a5 ke

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

>>> foo. doc_ is None
True

731§ % I PEP 498 T f# I AN AL A7 5 P I R4 UL, PASCBE ) TR K AR X7 A R AL B9 str.

format ().

244 H¥>FEE

ﬁ%ﬁiﬁzﬁﬂﬁi¥iziﬁ$3§§!:%%ﬁ!%ﬁ\ PERBOMEERL . BOA LTI RO mE G280 i — S — R e
D,
ERATFHEF AT NS, -1 R TRk 2 h B H IRy 7w 1 A

24. FHIE 13
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24.5 ERRFEE
AT T DA T3V SGIEAT A

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."9"

bindigit = "o" | "iv

octdigit = "om...mm

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

RO IME AR DA IR, BE—FR B ST AT

TEN & RO RN E A I R RIS 20 B AT SRR 2 AL AR T ek . —AN T R 2T BicfE %L
2z 0E), Wnl R BRI 0x 2 )5 .

ERARFN PO RV BONGE . X208 T#E5-5 Python FERUA 3.0 Z HIFT A C XA /\ itk
FIREATIR -
— SRR A R BT

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

FE 3.6 JCHE B SAVFAE T IHE O T R Zk b T 70 4l

24.6 FRHFEE
FF P TR R DA R 3R G G AT Hid

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

fraction = "." digitpart

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

VERCRE ARG AR RO AE AT B2 LA 10 B8, i, 077010 AR, HIRIE(ES 7710
MRl P RBCF AR VFRTE B RO T ARSI 3T RARECF R, SR A R It 704l

B S T A T

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

T 3.6 JCE B AAVFLE T TH{E O T~ R et 7 0 41
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247 ERFEE
B THIEL R DA TRlYE 8 SCHEA T IA:

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

— A BBCEEAER A AR A 0.0 AL, REUE A 3T S ECR IR, EATWBUETEEFIE . a4
BB NERNER, s E— ARG Bl (3+45) . —ERECFIRER R

3.1473 10.3 103 .0017 1e1007 3.14e-103 3.14_15_937
J J J J J J J

2.5 ZEFF

PA R TEAT & THa A%

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

< > <= >= == 1=

2.6 DR

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

/= /1= = o=

>>= <<= * k=

*

A

&=

Ay E T BT PR SRR P E . S AR s — NIRRT L. DA ESIR IS
DS SRIRERRAERT . AR PN BT, (HEEREHAE .

AR AT T B ASCIL =45 FL AR TEAT A AL 3 o B R 3L, BORRTA e A7 Fi B3 3
R |

DA R ATHTE) ASCIL 44 R 7E Python (T . A0SR b B4 oB TR LR R 2 S e P35 | St
I |

&

25 BEF 15
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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
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Jrike SRAMERAAERE T WA K LR B Pt ry. final 1y’ AR wi e’ IR FRAE T UEAT R B A A
(LE7

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

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

3.2 FREXBERREH

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

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

BRI R B -

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

TE SAERR AT RER AL -

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

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

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

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

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

Python [X 433U, 7 S BB 2 %

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

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

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

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

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

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

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

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

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

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

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

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

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

PATR 2B T AN Al 2R RS 42

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

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

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

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

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

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

H B R ) A 45 A 2 A

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

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

T 3.7 U £ Python 3.6 it 2 il 7 MA S R B HE AT . 5 CPython 3.6 W AT SR B
(ELSKAE 24 I 24 o — A S AT 5 70 0 1 1) 5 e

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 B IsE.

__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 QS

__globals__ RAFHOZ R 2 R R 5 - AT BB 4 Hik
Jaytin 45 A5 ]

__dict__ 44 25 18] SRR PR EUE T B

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

__annotations__ | WHESHRRENTFH. FHOBESHY, WAERERREN | 715
N 'return',

__kwdefaults__ | {LEE REFSECAMER FIL. A5

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 R RBUE LHVBEME BT AMHACTE R G 1 25 7R SO0 RS B At i«
Bl Jiik SLPITEMT A G FEIBIRAEAT TS 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

2l I NSRS BRI — AT x G 77 s — A P SOTIR R Iy, HAT R K545 [ F—
A BREOSE, BIAMNY ARG __func_ JRIERFAZECRAYITIIEN R, M2 __func_ J&
P

2l i IS BCSE BRI RITIEF R 7 B — LI R I, SEBIRTG __self  JEdk
NGEAL, H_ func_ JRHUARITIER A TR KBTS

WAL ERT SR I, SRR R Z R (__func_), FHIFRERF) (__self )i
ASENFERT k. B, M4 cR—PMET £0 REUE W2, M x 2 cig—A5L6l, WEH
x. E(1) %R THEHECc.£(x, 1),

M ASLHHIEN G H— R EX G, PRAFAE __self  HRY” RS SEhr B4
GEARG, TR <. £(1) 2 C.£(1) #ERTHMA £(c, 1), Hip £ VK TZ

T T R EION 5 21 SE B 5 R0 G AR e A R — N SEBIARBUB PRI S A o AERELU AL, —
Ml R LA T7 2O R R PR 25— DA AT B A AL & B 20 X R A e U
TP E SCeREG HABTTE ISR (CAR A A AT A ) ZERRIBUN AR & S AR A8 e . AT —
ATE BRI B R A — AL R P ) SCRR BN e o 98 Tk s IR A ke 1
LR BUERIBIER A 2 %L

MR RE — N vield 4] (Wyield 1% 5) F35) W eREEO ERARE—1> £ R E Rk, X
(4 R BCERR TN, B R Bl — Al DASRAT s B A IR AR X R IR AUAR Y iterator.
_next__ () HEHLFER DR —HIZTEIEMN vield AW T —MEN IR M
R T return IFMEFEPATEIRERE, $55]% stopIteration St HaX Mk A a5 2
PR I EHE AR AR -

PhFEeaEy (i asyne der SR W BRENEC EEIBPR N W42 80 SRR R ECLE R FH IF 22 3k (]
—A~coroutine W%, R RetFravait FiIXR AN async with fllasync for i5mA]. HIE S
URGEEESE St

SRR il async der R TPy el d I BT BB F 5 4 K B Sk,
BOREH B BB 2R I S B B %, WARE QT HEasyne For HfHIRIT
.

WHARZ LRI aiterator.__anext_ () FERSIRE—Aawaitable, X RSFERE SR
AT EEIB A vield #iRmE—ME. YLERBPA TS 1) recurn B SR G — 4k EH)
i, KF£x51% stopAsynclIteration 34, kA a R Em b MEESNAR.

PUEL RS PE R RO S 2 X T C BB AR Er 2. N E R BN B T35 len () Ml math.sin()
(math J&—AFRAMEN BB . NEEHSHOBEMER G C mEde . Bk H kst
__doc__ JERRE SCRY AT, WAREA WA None; __name_ Z AR AR __self B
A None (B 0L F—%cH); _module__ JEEREIIEHEHAZFR, MR NN None,

WY ik RS RN E RN S —MER, RASRAE T M A C BB R AE M Bt
RSN S WEITER— /2 alist.append (), Halist H—PFNENG . FEILR B
H Bk B E _ self_ AWRRCH alist FIARCIINT 4,
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X FCRARMR . WA GUE R RN T RAIE H SHpl, R PAFER_ new_ () 1
AR, NS HaES  new (), MHBHBESE  init () RYIGAHRISLHB.

PegiBl AL R EONESTET B E X call () JrEBIRERCH AT R4

B Bibejg Python U AYREAA R BIC, mF A 2% B8, dimpore WA AW A, =@

importlib.import_module () FINEN _ _import_ () HERHEEFEH. IS HEAHF
XSSP i 44 25 6] (G2 Bt 2 SRR AL __globals_ JEMEIHRFM) . JEHES I bk
WohiZ o A+, i m. x A4 T m._ dict_ ["x"]. BTSN EEH TR
X5 (FANPHIRCE R A TREE ) .

B ESEHRR R G SEFEm, Fliin.x = 1 2HT m.__dict_ ["x"] = 1,

e LW (\T5) J@PE: _ name_ AREHUAFR; _doc_ HELHUPSCRYFESFE, AR A WA None;
__annotations__ (A[#%) H—MIEH L F47E WP, ERABIEPATIIRIUY; __rile 2
REHO B M S B8R4, AR e NE B — A SO i s . LR RE A file
JEME, BN C AR A R 2 RS NP AT A — A sh A 9 R BRIz B A
SIS R4

FRRR NS E M __dict_ SHPATFEHNT G RN IR G 44 25 ]

CPython implementation detail: 1T CPython JE#IBI I E , 4BIER 2SI Y S i AR B = SR
SO, BRI TR S5 . AR I A, AT AT % T s AR AR HOR S DA L
L

ZNo°

FiE P8 ISP — il i 2 5 SORBIE (B M5 2 3L —41) . B IAA la—7 J R S0 BE

ST fir 4 25 18] o KIS SO OBTEI Tl R AR, B C.ox P ¢ __dict__ ["x"]
A AP A 2y X R A SR HoAt E LR PR 7 20 e RAEH R BN B2 BRI, Ak SiAE
B, XFERE A C3 MY, BIEEAEAE Sia B AR 450 BIA 2 SRR IR 2
— SRS BB R FFIERAAYAT . A7 5% Python (Y C3 MRO BHENE vl &AL A7 2.3 HUAA Y S0RY

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

B—DRIFETI BRESL N ©) K7 E—DRIENLRI, BRI — _self_ @M N CH)
LHITTERR . BHSPE—DEETEN G, R IZE ST R R ITER AR . R
__dict__ T & WA LMIMEBURYER HAL D i S E i & —5.

FEMRES TR T, HAS R T M.

RMZ A 30 PAP= A — 256051 (LR 30).

FeokJE M __name_ NRMAHR __module  NEIHTEMIRAZIR; __dict W &AL =5
W5 pases NMHEHEHICH, R HARRLY R R INUFHES; __doc_ IR
e, WA NN None; __annotations_ (W3E) A—PMEE w4mz FM, BRIEFEIIT
IR o

el S BT i 1 R RS ORI (W30 BANSREBIARA M > S SR SR I ST fiy 4 5

B, JEYESIHSEE T A . Y RAEH P R BUEA @, S M 2R % E e, &
REAEREEP AR . WRRBNREE NP E RS, Bk S ml R g, H
__self  JEMEENZEN. BSIEMZEITEN S M a1 W F3CClasses” —75. 327 i HAl
T I 2SS AR B 2 B At R S L S A4 iR 5 —, XRS5 S PR A T
_dict_ HEREARRE . WERARRBIZEIEE, mXEFNVAERRA  getattr () 5¥E, WE&HE
FAZ R JE A R oK

JoE 1 DAL T I B & S B S B ) e, (EOR SR R, IR K ARG setactr ()
o delattr () J5{E, VRRFE I b ¥ 100 AS L o B S 051 ) 2 gl

URZEIB A FLERF IR A AR Tk, AT AR P sit . 2 Wi okor ik 248 —35,
FioklEth: __dict_ NEPETFIL _ class_ ASEBIRFRIZE.
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/O %45 (3Bs SCHEMBR) file object Frm—ANFTFFISCIE. A 2Ry X ] R 8 S5 4 open ()
BEHEE, VAN os.popen (), os.fdopen () Hlsocket X4/ makefile () Jrik GARTHEM M Lefe
L BT PR LA Hofth pR BB V)

sys.stdin, sys.stdout fl sys.stderr KYIIRMLNXT N T EREAARIERIA . i Hh AN B DRI SO
X5 ENTERS ASCABITIT, HILERE)E io. Text I0Base IR E LHIH .

PSSR Ly AR AT 8 ) ) SR B e R B 2 1 o AT s SCRT RE R A SR AR 25 S A B BT T 22 Ak
H N S B DUAE AL —FF M4

RS AU XTI GRIR 43F A 5 % 49 i AT Python {URY, BFRbytecode. XA XH G BR BN G X 5]
FET AT RS R R R (REIT R REY) B | T, i X A& LR 30 i
HEASBUE AT T B G AR SR RN (R ENZOR s TR E . -5 8ot
G, AHEXRATAE, WAEEN AR GG ONE 2 B2 %)

PRk H i JE P co_name AR EIA FR; co_argeount N ESEIEE (BHEABIMEN S
#0; co_nlocals MR H W RERAS EEUE (BF53%0; co_varnames H—/MU$E R &
LR TCA (A A FT3K); co_cellvars A— &P E R A5 | 1 JaAs & 4 7R T
4; co_freevars H— MU HMERAMRIICLL co_code N—NFRFE I TFH M FA4F
Hi; co_consts A— M E AT I H W H{ER TTHL: co_names — A5 5555 U i A
PRI TCH; co_filename NPt RS I 7E) SCF44; co_firstlineno HEREEITIIAT
F; co_lnotab H—ANPAGRAS R N FEAT 5 WAL 5 24T 5 LT EAF . (RIS S ILRRRERR 11
JEA%); co_stacksize NERIH KN co_flags H—APAEEEGRMIL 7R 10 2/ i Rede T i
i

DA 2R T co_flags MpREHAIE L AR *argument s AR ZAT AR A 07
B, W 0x04 (iR WRREER **keywords IR ZAT R ER KL HFESE, W
0x08 R E: WRKEUE — M ERES, W 0x20 (i#FisE .

KR4 EFEEA (from _ future_ import division) Wil co_flags HPRYFRE R IEHH
DR G 1 G215 et R 2 AR SR eR B 13 o) et T A SR By R PE R 0% 2000 3 7E B
FLy Python A HH I A 0x10 F1 01000 fif.

co_flags WY HAA LR EE A R .

TR XT R FIR— A REL, co_consts FEH TR pRBHY SCRY AT, SR A & U h
None,

WIXE R MRS LR T EAT AT RE HIAE FIIT S (RS0, i A% 1B 25 IR B PR A
FRRI L BB M £ back MMtk GEm ), @ mISE AR MY None; £_code 2
Beit Ir AT AR X 4 £_locals N TERAMAS B FH, £_globals W TEKER
Ap i, £ builtins FTFAKNE (EH) 4 f_lasti S HREHTES G2 AIEXT 217410
FRR RG]

TR @t £_trace, WIRAN None, NIEAEACHS AT ] TH FH 45 2SS0 R (1L
D . EEASHRAT S AN S - XA IR £_trace_lines Bl False R4k
;i
AR SCEL T A2l i /f £_trace_opcodes ¥4 True K AVFHEAEM R F1F. R
RBR B R ET | K1 S  R B R BRI BRI, X T BB PR i U RRERRAT N
f_lineno NMWIFIYFEITTS - FEX HE AM—FREL & BBk 1045 247 (U T iRIRZ 1)
i) . P AR AT DAL S A f_lineno SEEL—A™ Jump @4 (B E T~ —1E4]).
WO 5 S RF—AN
frame.clear ()
B VR B WA B A AR AR B 5 . T AR Z R T A g, AR St
SEMN . XA BT SO S TGRS | T (B0 2440 35— S 3 H AR e 2 5 1) -

ARAZ WY BT EAE AT 5] & Runt imeError.,
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3.4 e

I 4 B R TR — A R AR IR BSOSk . 4 AR RS A A x4, ] g
dE M types.TracebackType R HIA]H: .

YT R Z R X 4, YA R A AT AR T B, SRR IT 2 S0 24 Fif [ 3
ZHEA—AEIS S . MiEA AR, BRERERRE R S Wy iEa —A5. ) E
n[{ER sys.exc_info () FrRFIFICHRE =50, PARIIRREFER __traceback__ J@MH
R

YFEFFANELE AT B AR, RERER Sy (AR IFIIRETY) B AARER R QAR AERERR AL T2 B
X, BWA{EN sys.last_traceback X EM.

XF T B AT 52, 00 e ] 0T 0 52 ) B 7 R e s B AZ AT 482 tho_next JEMHERA ILSE
AR IR EF

Pk L L@ Pk tb_frame $5 i) 24 /i J2 J B AT WG to_lineno 45 i AR W T E AT 5
th_lasti fn BARIE4 . WIRRH R ET A ILACHY except THJEUA finally T4Ji £ ry TBA)H
RS R A AT Rl I 15 2 T RE S A WO 5 A TS A [

FAIRRI AT S @M th_next NAIREZH N — 2 GEE L EFHF WD, WRBA T —ZHNN

None,
AE 3.7 B [ 52 B 7E mT PAGE ] Python 55 2 20 s ik, PUA SLHBIRY th_next JEHERTLA
B

VI M4 YRR RFER__getitem () HERBIMYIR . ZARWATEHNER slice () K
Bk f) g
PRk @M start ANFL stop H EFL step WAKAR; S{EUAE SN A None . 3% 26 J@ 4
n AR,

VIR MRS F—A Tk

slice.indices (self, length)
W E 2 — RIS length FTEAT ALY v R ] 2 length 15 7€ K JE R 4% H ¥ 51 I8 1]
Fr R A5 BB AT o ol B =N BRI ) e X SR B ) i start F)
stop FG1 5 VA step HAME . BR5 [5 BR AR BB W BEIE SS9 7 AL

WG TR GARAE T — PG b SCITIARE B RO G Ry 5 AR SR 07 3 ST R
GORME AR G R, G 5 R EBSRE 7E SOEX SR . MRS BRI STy
RGNS, SRR IR R, AP P BSOTIRN G E AR A
9, AR X SR AR R T . SSTEX R TS N E R staticmethod () 14
R P el e

RIGIERR TR GRS T —FER X HA R e it F 25 Sl M al S8 s il 3R BUZ % 52 1 7
Ko B IEN AL R BAERVE R AT N EAE B3O @ SO ¥R — b fiiid . 205y 4 nl
TN classmethod () HrEaRRANE

3.3 ¥R IGEBR

— NN DA R SCEA R IR A R 7 A R S5 B R RRIRTEIR BT 5 | A B4 B R (TS AR B s M AR S
IF). X2 Python SLEl #AFAF AT, ARVFRANFRAFTE LETHRIEFHREIT . B, WR—
PNERENLTHN__getitem () BI5IK, I H x FZEH—DLBI, W < (1] BAGPERT type (x) .
__getitem_ (x, 1). BRIEAUIAGISMEDIL, EBAAE SGE LI IER I OUF S0 dT— A5 1 R —4

B GEHCN AttributeError 5f TypeError).
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PR YA RN None FmA W IERVEARTT H . Bilan, anif—2K icer () ¥&H None, W%
FLRARERN, HEXT BN iter () $5] % — TypeError (MALEIEZE  getitem ().

FESEIUBDAT A P B 2R A A 28I}, AR ) — S B S PR X T AR S e 15 1 24 A et L. 5]
o, RPUAN TR A BRAEX TR A R B2 I B, (R E R v BV B L. G AR DL — A~ S5
& W3C {1 ORI AR ) NodeList $#1H, )

3.3.1 BEEXEH

object._ _new__ (cls[, ])
PRSI ARIEE—A> cls RIGHEBl. __new_ () 22— MEETIE (24501 BT MR 2R A ),
EXRFHTE R LB BE NN R — B HRNSA PRSI G s 2k G RATH D .
__new__ () HRIUERAHEIT RSB GEE 2 cls BB

AL SEI S AT S BRI S EEH super () ._new___(cls[, ...]1), #@8ER_new () K
VAR AN — A2 A B S ﬁ‘}:*ﬁﬁ%ﬁ'ﬁg1ﬁﬂi%ﬁ@']@ﬂ/}d<ﬁjﬁﬁﬁl_@

W new () R[] — 1 cs P2, W eplp_ init () F¥ESEZIFEHIAT, Flm
_init_ (self[, ...1), Htself NFLHl, HAMSESHERS  new () W,

WR__new__ () ﬂii’iﬁlﬂ I~ els BB, WIFTSEBI__init () TTRA BT

__new__ () W HMFER RFAATALLRAE T2 (B0 int, str 2 tuple) i HiSLHIBIEE . ERES
e H A SOTHE B E 2R DA 2 i K B A

object._init_(self[,...])
TESB GElid__new_ () BBIHEZ )G, REIAMNE ZHRM . KBS RS AEMERFA NS
Ml — RIS init () Ik, WHBIRARZEUREA __init () J5ik, Sidigs
Hu i e AR PR SE BRI TR O IE BRI 4G 4L s BIAN: super () .__init_ ([args...]).

BTS2 m__new_ () F_inic_ () PMEMETEHRE (H__new__ () A8, HHh__init_ ()
EHD, FrPA__init_ () REIFEHEER None, HWSTEZITHIGI K TypeError,

object.__del__ (self)
TESSHIRF DN I o B 2 I A S R T ii g ORE24) . R—DHEERA del () T,
MR R R INRMAT_ del () Ik, Wb/t s 1) & DAR PR S8 B B2 3070 i IE A 5 5% -

_del_ () FFIEATVA (EAHERED i i G MRS B 5 | AR EIR A . XN R £ 4.
_del_ () 2R RAEEA WX G R B U T2 R B SE B E /Y s AT CPyrhon SR
SR

YRR A SR N TIRTFAE IR SR __del__ () Triks

T del x R IHAM . __del__ () — HFEH x W3RN —, 154 (L2 e x 131
PPHCE SR

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

traceback.
S
gc BB STRS
2_hash__ (), __iter_ (), _reversed__ () W&k__contains__ () Jy¥it A RERAHE; HAh ) #4054251 K TypeError,

HATBEAKAE None J& T AT A RIUAT A R MEX — .
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S T del () PRI BRI e AT &R SRR 2, SO
FIE— 52| sys.stderr, $piih:

o __del () WAEARRABSHHAATI AN, Wik AEELRENA. MR __del () FE
HZBEE AR IESTIR, WTRES AEEBL, BRI O IT__del_ () MRy
(MY 8

o __del_ () AIDATEMRESS R BORAT. BIL, EFREIIMERARR (05 HABD)
] AECL PO R el None. Python Al o] BRAH 44 FR DABRAS T A e T Sk 1) 42 Ry A
PN BR H M4 J A s 2R ERAE e A e A SR BT, XA B T i R AR R

T del_ () FEBHEBBHLSAATH

object.__repr_ _ (self)

B repr () WEREH AR H— DXL C“BEH” FAERRR. WERARE, X R— AR
Python ik, fed: AR A AMFERER XS (REAIE MRS ) . WSRO TTRE, TN [ E
AN <. ..some useful description...> WFHE. RE{ELTE—PFEFEINL., MR-
FKENT _repr ()HEKEX __str_ (), WEFEZEMELEGIN “AEERX" FERFH IR
M_repr__ ().

W EEE AN TR, R R A A 5 5 (5 B H oSG R E 2.

object.__str__ (self)

Wit str(object) ARXMERE format () Ml print () M AWM —PXIGRE “JEEL" sifgX
R TR R o IR BMEMAUN A PR S

Wik Hobject . _repr () WIARRNAET __str_ () FHAFLR Bl —A R Python ik
AT LA S5 B E R B FA R

WEELR object g HEAEM ST Mobject . __repr (),

object.__bytes__ (self)

i3 bytes P AR IS — DRI GAFATH R . X ZIR [~ bytes X4,

object.__format___ (self, format_spec)

Wi format () WHEBREL V. %X T4 S F @i fREPAK str. format () JiETH A A AL
—AXFGRH) “kg A FRFERFIR . format_spec ZHUHAL S A& FGR IR I FAFE . format_spec
B R R SE M format_ () BRBPLER, AN K EZHEREE %L Z 04 FA- Ty B,
s i A AL R A T

5% formatspec | fRbRfEAR R ALIEE A .
R PUE A — N FRFHRRT R o
16 3.4 UEE: object ARG R _ format_ JyykMIERBAE AMEMHEREFAF, Fr&5]K—A> TypeError,

JE 3.7 MU EL: object . _format_  (x, '') MFEZERT str(x) MAFSE format (str(self),
T ) o

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq _ (self, other)
object._ _ne__ (self, other)
object.__gt__ (self, other

)
object.__ge___ (self, other)

PA_EIX SRR R “H AR Y i S SRS FRIIX M R x<y WH x.__1t__ (y).x<=y
P x.__le (y).x==yv P x._eq (yv) . x'=yfAflx._ne_ (y).x>vAHx._gt_ (y).
x>=y J{H x.__ge__(y)o

RS E R SEOA MRS, & BT A RE IR [T BRI X R Not Implemented. BRI,
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N B ik ] False B True. Al Sifp Lok ek n] POR ML RE, PICANR RBGZ FAT 2 %
AFAREFWT (BIANFED 1 £ A Z0F), Python SXTREIEIA bool () LABIEST RN ELZ (.

TEBATOL N __ne_ () 2FTFEH__eq () HRERIUZ, BRIELFHR A Not Implemented., HAEIE
FAFZ A MRS X R, 0 (x<y or x==y) NHEHIFAEKRE x<=y. ZRIFEMZEHE E 34
WHEF#AE, 7§35 functools.total_ordering ().

AR __hash__ () WMIKBOE, TRREIET SCRF B E CHBGE R AT VR T S i hashable Xt 4R 0k
TR — L

L YEIEA RS ERA (LD SER LR E AL DS B ER ) s 2 1c ()
Mgt () BRXHRSE, _1e () Fl_ge () HRXHWIRSS, Mi__eq () fl_ne_ ()
MREITACH S RPN EEER BN, HA BB AR A B B A ) B ) 2 1
25, RSB BV E RO SO 3, 65 AR e B 2 BB i . IR TIER S0 5 &

object.__hash__ (self)
ML N E KA hash O PR DA IS A SERY LA EATHA4E, IR T IR Ar R R R FE set . frozenset DA
Jdict. __hash__ () NAZIRE—HEEL. X4 LRSS RAR ] BT 75 i ME—RRAE & 1 2 LB AT A IR 1
WA WA RIES S IR R TR A IR, RIRFEIITE N —AJedixt
WO AIEE . B

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

i hash () 2D REEXW__hash_ () FERBHEHEW A Py_ssize_t HIK/N,
X 64 LIANHESN 8 FAY, XF 32 (MR 4 FA . R XEM__hash () DFHEARRINI KN
P b T B, TR A TR SRR A S . B — R R B YRR A python —c

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

WR—ANREEEN__eq () T, AWANARE L ___hash_ () BAE; WMREEXT _eq ()
HEAE L __hash_ (), WHSLFRA TP HAETTS AL, 0RE—A20E T AT 5 IF 528
T__eq () ¥, WIRMNZSER  hash_ (), FONATEA SRR SE P EREE RIS A S22 AN AT AR Y (40
XS R AL AR, R TSR AT )

T FE XHRBOANT A __eq () FI__hash__ () ik HHENSEMANE (AR HRDE

AR, HH x._hash__ () RE—MEYLHPEAIALR x == v FFEKRE x is vy H hash(x)
== hash (y) .

—ARWMPERT _ eq () HEAEN __hash_ () WEHH hash () RalHIE R None., 4
—ANRIW__hash__ () Jr¥EN None B, %A SEFIRAE— DR P SR LG Z (B IE A b5 | &
TypeError, HSYE# isinstance (obj, collections.abc.Hashable) BgiERf LI 51
ANH AR S

WR—ANEBT__eq () MEFERERALEN__hash__ () LB, WABHETEE _ hash_
= <ParentClass>.__hash__ 5 CHSHERR

WAR—NEAEH__eq () WEFEERG A SR, WNZTERE L P S __hash_ = None,—
AMEHENLT__hash_ () PAEFHE| & TypeError HjZE4#f isinstance (obj, collections.
abc.Hashable) M E R HIA PTG A RTS

i FEBRATEOLE, str. bytes Al datetime XfRRH)_ hash_ () HLEH-—REFEIBEHLE <
w7 EINENSTE— Bk Python A2 ERFAAE , BRI A (E7E R 12171 Python Z [H] )2 A AT
TN

XFMEE R T B IEPA RIS FE 48 il 55 Tests Gl AT A e i AR A T S AR EE SRR I T
HIPATRCR R OA2) SE 245 . G UL http://www.ocert.org/advisories/ocert-2011-003.html
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AR A 2 SR A UUF . Python WK BAIEX MIF AR Sy (lHETE 32 (71 64 {7
Mz FRA—E)

45 I, PYTHONHASHSEED.

e 3.3 e BN S A BEALAL .

object.__bool__ (self)
VR B0 T DA S B EL{ELAS I DA S N BB bool () #E; WixiR ] False 5 True, WIERFE LI
T, WEERIFRA__1en () FFHEHRFEHEZHEE AN LM EHEENE. WR—-DEERE
X len () WAREN __bool () WIARH AT SLHIH 2 N E

3.3.2 BE LB
A PAE SCRA 5 iEok B8 SO REBBIEDTI (x . name M6, WRAEERMIER) AR A4S S

object.__getattr__ (self, name)
LN BT IRIA G| % AttributeError MIRMETHHA (\TRERWA__getattribute () W
T name RNig—ALHIEESK self MZRXERAMHIEYEME| L T AttributeError; s34 @X name
PR B _get_ () WEIK T AttributeError). HEN MR (FF) EMHEIZT A

—/~AttributeError {45,

LR AR R R LRI, _ getater () BURAWIRM. GXEAE getater ()
F_setattr () 2 [MUSRBEOR AT FRPE. ) B0BE 2 T R0 B 2 (8 R o B 3R 1
Wi_getattr_ () ¥RV LG HAN R bE. BEVE R E A T 9L OIAS RO UL, AR 067 5 B
B AT AT (T 3 e A ) F A 42) g T ARSI 1 58 Al i B 0 T T
f)__getattribute () Jrik T ARELIESRIOM IR HET By 52 A5 BRI S

object.__getattribute__ (self, name)
W5 ¥k 2 Jo A A gl o8 A DA S BT 2 SE il @ i v i) . AR IEIE LT __getater_ (), WJEH
ANegiiE i, BIE__getattribute_ () BRI EEHZ5 KT AttributeError. HE
2R [ (R ENE) BHEESZ5] & —4 AttributeError SFd . SN TGy ¥ ) TR 3
1, HSCH M IZ S 2 A B A A R 44 AR B R R T B Ir R AR JE 1, Bl object.

__getattribute__ (self, name),

TEMR: BT TAEAE A e R R A P B o R s ] P A 5 R R 155 D0 T AR IR T A I AT RE 9
Bt . S0k ik K

object.__setattr__ (self, name, value)
W A — A B R E R R A o XA S BURIE R ALH] (R E AR AR L0 F) o name
JRIEZFR, value JZMRE TRER(E .
MR setattr () MEIRMELE —DLBEYE, ENZRHAEAELTE, Bl object.

_ _setattr_ (self, name, value),

object.__delattr___ (self, name)
FERIT__setattr_ () BHAERAMERTTIERIE. HTENIZFE del obj.name X T X ZH
AR S

object.__dir__ (self)
W BRI AT S dir O AN . R BEHELBUEN—FF. dir () SAERIER TSR
N FFERHAFT -
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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

?iir% tﬁ%ﬂ;&ﬁqﬁﬁ%%éﬂﬂ%ﬁéﬁﬂﬁIEI#/I\%/%EE‘QE%'#ﬂi)‘i A A PRI F 8 o MR BN RAFAE
PR — M AR dir 34

RS A S 5 BT (R E B MR B R ), AT DA BIOS R __class__ J@PEE N
—~ 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

TR € B __getattr  MIBLEMIRE) __class__ Ha@mfi @tk iEE T Ak - |
EUF MR AR R (e Rl B A AU IE 2l 1 W e 4 Jey S5 ) AR WA o

£ 3.5 BUHE: __class_ MIRURHHON S,

3.7 FiMhEE: __getattr_ Rl dir_ B,

Z W

PEP 562 - il __getattr__ fl __dir__ i PR _ getattr Fl_ dir_ AL

SCHLHR 2%

PAR A EACE— IS BRI (Bl #88 5528) LBl T—A4 ArR 2 ek iE A 2 /e (i
REFIAE A B R HIA EREmFd) . FERATNRBI, <8t S MAIrAER _dict__
TR RHE B P B A4 T
object.__get___ (self, instance, owner)
P AR A 2R E . (CREHDIN) 800 eoli @i (SEolEHyin ). a4 24
FREHZE, T =6 2 iae kR @ Setl, ansg prg A g R U ) JE M WA None B ¥
Wik (THEHE) JEHEEEGRS &1 AttributeError 7.

object.__set__ (self, instance, value)

A LT ¥R ABLE instance $i8 5 W FTAT & 2800 2 Bl J@ A B (L value .

object.__delete__ (self, instance)

VA BT ¥R AR instance i 52 1) T4 3 2 S B S 4

object.__set_name__ (self, owner, name)

TEFTA S owner QIR . ks S GIR(EL name.
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Eff: _ set_name_ () FUEAEN type Wi — B g, PAEREA R0k el 2
Ja SUBRANE I — g vy, IRt Re 2 R s B HLAE 4 e 2

class A:

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

HHS WA E LA %,

3.6 BN RE.

JEPE __objclass__ 2 inspect BIMREENHEE N G E UIITERE (IEBCE LB IEA B T 30828
JEPERZATIRINA) o XTI IR GORYL, BN AR I B sk SRR — R R (H138) s ilfE
HE—MIESHC (B, CPython 22y SKBLT C HHiRIBE I A BLEILEME) -

A AR

BUR, a2 B TN Mg EtE, HIR MW E R S P R T IR,
fi__get__ (), __set_ () M__delete (). WER—DXRELT AL EFRERE A, EHPIRH
ks

JE ALV BAAAT R R — X R F R R R R E SR E . Fl, a.x BERF SN a.
_dict_ ['x'1 PR, RIGR type(a) . dict_ ['x']l, BEFRMKKEL type () B9 EHHEI, N
HHETT,

Hi, WRFEBAME R E LT RN ER TS, W] Python 1 5 £ T2k BRINAT M -4 1 A fE I F ik
T X EAR R AT P B IR BRT W B AR i 8 AR 28 3 B A v B o SOk e g

iR BB IR SR 0E a . x. SEALE UK a i 2

B SR B AN LTRSS P S B AR R — MR g YR x . __get__(a) .
S ARG B DX RSB, a.x SBER AT type(a) .__dict_ ['x'].__get_ (a,

type (a)).

RPz WRFER K, A x 2PEAHTIH: A _dict__['x'].__get__(None, A),

I W a 2 super B—AN3EH, WZE super (B, obj) .m() &FEobj.__class__.__mro__
BR B WEE A A RFES AT LR HfARL: A._dict__['m'].__get__ (obj,
obj.__class__ ),

XFSLBIEE, RS E I B e & ST MRS . — MRS DAE L_get_ ()
__set_ () fl__delete_ () WATEA S, WHREEAE X __get__ (), MFEJEME SR ] 1k 2
L HE, BTSRRI SE F A R . SRR E X T__set_ () Fl/B__delete_ (), N
B MEIEREAR WRPA R R E X, e R ERE R AR . EE, BRI S A
X get_ () M__set__ (), MAEEIERARSRA__get_ () k. LT __set__ () fl_get__ ()
FIEHE RS S S R L F P e . 52ZMTRY, AEBIER AR TS i A

Python 5% (34E staticmethod () il classmethod ()) HRAE N AERIAR S R LIA . HILSEH ] PAE E
SO EBITR . X VBN SL I HRAS-5 A  E HAB L A —FEAT R

property () HREUENEAEIEREIAI LTI . IS B B BB AT
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__slots__

_slots__ SR VFRRAT R A A B R R 5y (BIANARAE R Ak ) IR 45 1L Q08 _dict T __weakref__ (f A2 AE
_slots__ +f @ AU B2 AE AR AT . )

HHCOE ) __dicr__ 07 3CT DA HIT A 25 0] o itk A 4R B th T 15 8 R 5 i 32 0T

object.__slots__
XA FAL B RIRAE A AT AR AR ARl b S0 6 1 09728 8 44 M SR AT ER T 81 _slots__ 2252
PRI AR R B s8], PR B SR SEBIAEE _dic_ Rl __weakref__.

{Ef __slots__ B EEIN

o MAR H— AR E X _slots__ WZEBT, SEBIRY __dict_ Rl __weakref _ JRTERE RV

o WA __dict_ i, SERIERARELRAE _slots__ fE U A A AR BRI . 28— AR R A
HIRIERF 5] & AttributeError, HAARFHEISME, WERF '__dict__ " MAZ| __slors__ 7=Hf
H AT ER 81 H

o MR KLTALOIBEE _ weakref _ AbH, LT _slots__ BYIEA SZHEF HSLBRp 555 . R TR
S| TR, Wi ' __weakref_ ' MIAZE| _slots__ FEHARIFATERIFS

o _ slots__ Bl N EAE B2 A ERIARE (EIiE 2 FERER ESER. Hi, KB R
R _slots__ fE LA SEBIAR R EERIME B0, @M B AR R .

o _ slots__ FEHIRVE AR RIRTE LB FEREPENR _sloss_ FEHFRP R A, T
KoM _dict__ R __weakref __ BRAREATHE LT _slors__ (Hr BAZ AU & X HTA] 741 44 FR
B

o INR—ANE AL BEAE AT g @ S, W 32807 B R SE B A R R Rl ) (B AR
MBSO RS ) o XSRS LA AR E Lo AR RESUIN—NB5 1R IE R Bl
IR

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

o ABATAE A R AT AU BT ARG 2 slots__ . MRS AT DABEGE T ; A, REATES 4 Bk
B A RS E

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

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

o WA _slors__ AT AR, WA HIERISVE ML AR . (B2 _slots__ JETERR—A
R

3.3.3 BENKEIE

2 —ANRYRR HAB RIS, ABZERY _init_subclass__ 2R )« IXFERET] AR 5 BEAS UL T-2RAT HINZE. X5
FRMAA BRI REE, (HEIER Mgt 2 eI HARREZS, M __init_subclass__ MHAEAT
ST TR IR A 12K
classmethod object._ _init_subclass__ (cls)
MTELEIRAE T REIOER ST o cls RERIBI T2 AR e SCH— Ml s 67k, Wik
w4 Tk

BA—TH AN XBTFTSH WAL D LERN _init_subclass__. N T 5 H b i
__init_subclass__ [IGRA, W UARIETE R A KT SUEF ARG RS, Fian:

3.3. WK EBH 31



The Python Language Reference, .75 3.7.8

class Philosopher:

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

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

object.__init_subclass__ BYBRINSEBUT AR, RAEERESEOH MG 2 — k.

HWff: JCRILR metaclass MY ELRMPLHNHEN, HASHLS _init_subclass__ 5%
W wbrmoek (MAEERrR) hEd type (cls) i,

3.6 B fE.

pIvES

BOATEOLT, 2 type O RWEN. RESAE AR mA S BN, Ko PRI EE

type (name, bases, namespace) HJZERE.

Rolgd fE bl e XATHEA metaclass RETFSH, SOl IR — N OE& WSHH A IRETTE

il o

FELLF /R F, MyClass fll MySubclass i Meta [15L1:

class Meta (type):

pass

class MyClass (metaclass=Meta) :

pass

class MySubclass (MyClass) :

pass

FEZEE SN E AT AT HAh 5 8 7 S KA AL T Pl i B A G B b A T AR i
B ARTE HHRATIS R AEDL R BB

* f##T MRO % H ;
o WE G MY TT
o MRS SN
o PATIE;
. BIEEXR.
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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

Z YL
PEP 560 - X typing A A1z B AOAZ 0 L Fr

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 .
p - JUE
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 .

WAREER P HAEMIIZGIH T __class__ 3 super, /\%XT%L—LL%T%%I}F/TE’J super
__class__ Jrgl M, XJe g i B Q0 g R a5 . X F 2 H0E (1) super ( @%EE%
E?QFEE%?%‘}%VEH% Sk s SR, TR T 1B 224 Wi E’J%’éﬁiiﬁﬂNU%%?%iﬂ_@ié%ﬁ?iE@%*/l\i}%ﬁ
RARIRI -

CPython implementation detail: Y& CPython 3.6 K Z J5 A, _ class__ BAJLEWAE N6 44 23[a]
) __classcell  —TifEIZ T . WRAFAE, XKUY FIEHELS type.  new WM, DAEREIER
HAIEIZZE . WARARIXFEA, 7E Python 3.6 H1kf:5( DeprecationWarning, Ti7E Python 3.8 fff5| %

RuntimeError,

HEHBOARICE type BEEALMRASTAM type. _new_ MICIIF, VUNEUSNG A & S BARHEQ]
RN G G

* T4, type.__new__ FHSERMAERITIAE LT __set_name__ () JTERIRES
o FETROR, WXL _ set_name_ JyVARFE A SCRSERIRR E fiA A BT £ PR TR A ;
o IJa, RHERTARYE YL ERAT I e e B AR P inic subclass_ () #F.

TEFMBOEZ G, ERPRAEETEIE SOPIZEMids (WRAMIE) , SRR RAHE D E 2 2K
e 2 b 45 251 o

Yilid type. __new__ QUE—ASHENE, $ROCLAE N 4 S RITE S0 G PO 12— S8 A Fr gt
ZFEXR . EAFRIACRE TN, JFEMBCHEXNRE __dict_ J@E.

S Y
PEP 3135 - il % #ARKR _class_ @S]

TTEBIER

JCRIEAE AR 2. Sl fites. HE, #omE. A&, AsfbEtEelE.
B, HEZRDA K H BB IRBIUE /7 4545

3.3.4 BEMNEHIRFREE

PAF BB R E# isinstance () fil issubclass () W ERENEINIT R .
Felitl, Ju abe.ABCMeta SEHL T IX L VADATE ALV FAIIARHLSE (ABC) A1 “REFLEESR” RMBET
HRA (EFRNERE), UiFHM ABC 2.,

class.__instancecheck___ (self, instance)
W instance NN class B)—A~ (B HE(RHEE) SEBIMER B EAE. Qe T ok, W2pi i

PAZZPL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true 415 subclass [ AEARA class 19—~ (ELE2ERHE) TR A 05w T I, W
W PASEIL issubclass (subclass, class).

TR AR AR T RR (GUR) . BATRRAE NI TETE SRR e 3o X5 3T 5L
BRI R R B e — B, AR OU R S04 e 22k,

S
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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 .

Z YL
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 BRI HE.
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MR VA2l TR = AL TIIRESE . PAT AR

’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

HiR: for THMEAE AN EERTINSMFHRTE IndexError PAE IERHHAS I JF 5 B 45 R .

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

Chapter 3. #iE#E%



The Python Language Reference, k4% 3.7.8

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%).

T QRO BB BRI AR — 72k, B FRR Bt T IR e s B Uk, 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)
WXL VAR LY R EARBE (+=, —=, *=, @=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, |=), KLy
VN SR T B BHRAE (B self) IR [EIS5HE (G5 RPN self) o QIERFA T R E
S, AR AR MR vk, o, Ak x 2 BA  iadd () ARSI,
M x += yEEMT x = x._iadd__(y). {MWEMW x + v BSRIE— MR x._add__(y) 1
y.__radd__(x). FEREAEST, PRI AT FECRIUN R (30 fag-augmented-assignment-tuple-
error), {HIAT RSEER PR B AL — NSRS

object.__neg__
object.__pos___
object.__abs__ (self

object.__invert__ (self)

PR AL — T 0 ARB T (-, +, abs () Hl ~)s

object.__complex__ (self)
object.__int__  (self)
object.__float__ (self)
P X 2T DASE BN BB L complex (), int () #l float () o B 243 El—MHN AR {E.

object.__index__ (self)
V& B ¥ PASE B operator . index () LA Python 55 B Jo i M B0 X G e B M B B S 00 35 &
(Bl R RN ER bin (), hex () Fl oct () BEED. TAAEM T VEEET XN L8 THBCERA. W
IR ] — AR

AR AT HA SRR, MEN T index () WRMEMNME L int_ (), BIEN
438 Bl A ] PR Lo

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object._ _ceil__ (self)
A X L2 T7 JE ASE B A B e 2 round () A math BR%L trunc (), floor () il ceil () [i T 4F
ndigits #6245 __round__ () WG HLZ AMX L8 Ty I R [BIEAS B 24 2 S50 R KT A Integral GEH N

int),
R AKREN  int_ () MNEEREE int O &BEEF| 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

WHEE__exit_ () EARIZERG | KGHE AR S, X2 AENTHIE.
S
PEP 343 - ”with” iff4y Python wi t h iBAJFHVERIA . B RARHI.

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
PAXFh A Gek getateribute () HUHISHART S N ERAE LS B T ARy asTa), A 24t

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 WL FBTSEEI T _ await_ () Y. Masync def BBLR B Coroutine ¥4 B @ T A] X4 .

IR MHFA types.coroutine () B asyncio.coroutine () EMFESH A 25 1% [B] il generator iterator
MRWETAERG, HEAMFHRER__await (),

object.__await__ (self)
Wh AR 8] — A~iterator . I 24 4% B Sk 52 Wawaitable %4, N, asyncio.Future SEEL T 5 ¥ A
Hawait FikUHIFRE

3.5 Bl ge.
UL
PEP 492 T {47 < n] SR S RIS B
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3.4.2 HIEMR

Coroutine X} 5 J@ Tawaitable X} 5% . WMFEMPATRLETIA__awaic_ () HEREEEIRF TR . L
SRPATIF R IR, ER#RST] K stopIteration, ZRHH value BHREILRENE. WRHFETI K
THE, EaPERESFIrERE. WREANIZEEG | KRNI StopIteration B .
IR EA TEAE B, BT ARSI N (S A - R E 7 5. B2, SN
[, PEEHAE B Z R,
TE 3.5.2 UM S RF— ML — K 5| & RuntimeError,
coroutine.send (value)
FFUR B AR IMAT . ISR value 2h None, WIRXAHY TRIAE__await_ () FraRBlEAERN T —
T, WK value A8 None, MR BILS FEIMEHRERIW send () k. HE5H GRIEME,
StopIteration B2 AR ) K5 Likxt await () REMEIEATEEAHILE T

coroutine.throw (type[, Value[, traceback] ])
MR NG AR E w7 AR R S B ER NE R0 throw () T5ik, WERAFAELTT
e BRI, SR STEHEMT . AR (RIME, stopIteration sy Hifh#) 55 E
WX await () REMEFATIERAEGRAE . GRS EARTE R BRI, R W% 250 12
coroutine.close ()
TR 2 SRR B E IR B . AR MRS, WOk & R ItA S EUMEHE R RS
Wclose () ik, MRAAEZ L. REERTEHRAGIK GeneratorExit, MR H
Y. 5, MESWARCHCERIAT, IIEERARGES).

YRR RIF BB, S DA EAC BRI AR R A B 5P

3.4.3 FLENE

ik REMTMER __anext_ JiiAH R AU
SR FEasyne for AP

object.__aiter__ (self)
WAAFR Bl —A> 7 1% KB RTR .

object.__anext__ (self)
WAFR A~ =T 2 ARAT S A N — 4R . MG %5 % stopAsyncIteration
B iR

S A R — A7 Bil:

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 BRI EE.
TE 3.7 BB #E Python 3.7 Z B, __aiter_ WJRUR[E]—AS 5Tk KF LI R 77 £ K %5 .
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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)
WHEEE X FRUT__enter. (), (UMK IEE SR E—A T F 434 %
object.__aexit__ (self, exc_type, exc_value, traceback)

BT TR L ERMT__exit_ (), CHRKAZELARE—A T F 53 L.
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 B fE.

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

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () 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 AN R TR W E A S, MR AE R4 20T exec () Ml eval () ik
A RSP R /AR 2w PR R E a2 250w, e 2 RIEE T M

43 BE

S 2 PP T R R I 2 ) R DA (S Ak PR DR m HA e 2 PR R — P 5 S AR BB AG I0) B) ) 7 E
FUAL, BT AR Al B0 Rl AR B sl AT oy ) A rb R A 2 DR A AR B LA AR BR BT 432
Python f#Hras 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 .

P SR R Python AP ISy . HEPIA T AELE Python THE S HiHUA IR 868 e s, A
R T B S R A R 32 AT 1 PR S Tt

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

&ix

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

T 3.3 R FARGCHEHASE &S PEP 302 955 B BEEOR . A AT R H S AL
— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

! %1, types.ModuleType.

47
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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.

TE 3.4 U FEZ Y Python A, EHde e EHER M 020 %5, BB R MIBHRASBERT, Hob &
MBS IMBEIIRAE A, (HIHAL 554 Brimi b .

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 BUE M JUHARA AR find_spec () JFAFUT find_module (), FEIMEFM, ERH4kLn]
JIEAR S FHEE . AR SAE AR SR £ind_spec () WZEAMITE.
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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:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules[spec.name] = module
else:
# unsupported
raise ImportError

elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
# Set __loader__ and __package__ if 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]

LA T A
WA sys .modules APIEAGE ATROBIIRIS, SABFACLIIGER.

TW&%& TR Z B, SBHRAFET sys .modules H1. X — SR 5G4, iz A n]
b (E#giaiE) SAHE S FUCRHERME sys.modules AIRh IEFERINE LR B4 0 BRI 1

%ﬁ%ﬁ?%%ﬁﬁﬁo

o WAL MER R, WZAR R - BRI AR M AR - KA sy s .modules TR, (EMEAELET sys.

modules ZAFHIREEL, DAKATARIE R Bty 5 ma gl sl o I R s e S R B AE R AF . X S AT

[, JE& SR 2 WA B AR B 7E sys .modules HA,

o TERIHLBI 5 B IR %mﬁzm,%AM%z&ﬁ%Aﬁ%ﬁﬂ@ﬁ(ELE%%%%R@*%

“_init_module_attrs”), EES W )G 4385

°ﬁ&&ﬁ%Mﬁ%%%N%,E%%@%ﬁﬁﬁﬁ%ﬁ% Sla). PATLEERICA AL, himikds
%%Eﬁ%%W§ﬂﬁﬁo

o FEINEGSRR P AEIF L84 exec_module() AR — @ it A TG A IR [a] A AR B

> importlib 3¢ BLiE G ELAE MR MM{E . T2IWIITE sys .modules PEHMAFRARPURIAS L . Ay XY ] B 2 B A
MR BETE sys . modules WL A Y. KB T RASHIEREIT A, ARIERETEF AL Python SEBLHE (T .

5.4. 51
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TE 34 BCEM: SARGKE LT TN @R ITT. XEEPAF/ZEH importlib.abc.Loader.
load_module () FERBITH.

5.4.1 n#E;2E

RPN ZR AR AL X B A M BTN RE : A AT. S AMLGI A importlib.abe.Loader.exec_module ()
FEHAEN— D BEORPITHE TS . M exec_module () &\l RATAA{EHS R Z 0% .

I ERAIR J RIS &

o QUSRARHLE—> Python Ak (TR PN EALH B SIS P RE) . IR M A AR 4 R iy 4% 25 )
(module.__dict__) HATHIEALE

o QRS TCIE AT ERR, EM%5| X ImportError, AEHE exec_module () MG &KL
A At 5 th > AL R
TEVFZEILT, AR ARSI AR A —X 4 R DLT find_spec () JrikFFiR Il — USR], H
FOMEE S BBEN self,

B ds i APl SE B create_module () JryRTEMBIN A QBB 5. B —SH, RIAR
BORLASBERA IR IR [ BT R A B R . create_module () RTREAERINT R L EAT(TE
Yo AARUEIHLR ] None, FAMLHIKF AFTEIH B

3.4 FRINBE: NELEEN) create_module () F¥E.

1 3.4 UEL: load_module () J¥A# exec_module () FrER, SANLEI X ME R Ira HERTHUEE S
e

AT SRAEMEBLRRE, FAVF S ALN load_module () ik, WHREAERLSFAFIAL
I exec_module ()., {HRE, load_module () MEFH, MMV IZFET LI exec_module () .

B T AR Z AL, load_module () J7 kS b SCHEAR B B RESUINZRINRE . I AL TR B BR 75 985E
I, A LA E

* W sys.modules FAAERRE A PRI G, kA4 CAFERIREEL . (5 importlib.
reload () FFIIRIEH TAE. ) WRZLIRBHALAAET sys . modules W, MMERARLLAAIH—DHiH
BIRATZHRFHMA sys .modules.

o TEMBASPIATHRBACHS Z BT, BB 2 MAFAET sys.modules ZH1, PARS IR ToFRE# I HOME

o ARMERN, ML ECT AL sys .modules FHELEL, HELI RIS INER
WL, ELER RS R R ks B 5 2O aki .

TE3S5 R 24 exec_module () B Y{H create_module () RKEXW¥ G| &k DeprecationWarning,
TE 3.6 U P 24 exec_module () BV X1H create_module () FKE XKL ImportError,

54.2 FiEHh

2408 AR LS (B0 importlib APL import X import-from iBA]EE NEN) __import__ ()) MZk
— AT, AR I Ay 44 A5 1A ST I — N AR R i 48 . B, AR spam A — TR
foo, MFEFA spam.foo ZJ5, spam ¥F-HA— A& SN FRBY foo B, RUMBEAW IR H R
ZE:

spam/
__init__ .py
foo.py
bar.py
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HH spam/__init__.py HHUITFILATHE:

from .foo import Foo
from .bar import Bar

MPRATUI R AU RFAE spam BB FHERINNT foo Rl bar M 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 HEGE 1Y) Python ZFRGEE RN, X B KT B NIF, (HE LR LRSARGR—DEARREE. /57
AR — E R RARE sys.modules|['spam'] fll sys.modules|['spam.foo'] (FlfE L FAZG
SR, WS R NI foo JEME.

5.4.3 BRI 1%EA

ML S AIE] & A KA MR Z A E R, Rl Mz Al K2 HUE SR A B i .
REHAAR U I Y H 852 2T MRHROR B R e e AR A5 L

e AUIE] (AR UL ] RVPIRSTE R ARG AU Z Al i, B ATE SRR AS SE R 1 B A AT
B INEA 2 18] SRE RN — R0, BEAVFSANLEI AT IB AR, FEdca BB AR SO R I 20 T
R B T .

BEHL A BAS LB AR N B XS 1) __spec_ JRMEXT AN AT, A KR BLHIAR Y TR N A S

ModuleSpec,

3.4 B fE.

5.44 SAHEXIEREM

SN S0 3 18] S AR AR ) HUAR U R SRR B G X e S, HFAE i AT 2 i 5e
o
__hame___

__name__ JRMEIMIIHBOA R SE BEERE A AR . AR RAE AR GE h ME— bR R

__loader__
__loader__ @AM T A RGACIM BRI TR M ds g . X EZRMTNE, ([Hir]
MBI E R L HIIRE, BUANSRIBOCIR R in s i1 £l -

__package___
B __package_ JEMARE . HEUELHUN—NFAFE, BAS __name_ BUMIFEIIME.
DO, H_ package_ AW NI _ name_ {H. MBIHAZAET, X R R
__package__ Wi AZFLFH, XT PRI AR A HACM S . HELZ1EE 25 PEP 366,
% JE R __name_ A R OM FEBLHGFE B AT S A, MK E X PEP 366, TS
__spec__.parent BAMFME.
TE 3.6 UE: __package_ Filffi5 _ spec__.parent EAH[AHI{E.

__spec___
__spec__ JRHELA NTE T AR ZLEH RS U] . X __spec_ IERA & K R BHAE
TAEAR 25 B 20 M) nds feag AEs . ME—RIBIAMNE _main__, HHH __spec_ X AEFLIFILTEA

None.
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% __package_ RENNf, __spec__.parent ZAHIERLRLL.
3.4 BN RE.
16 3.6 BUHEL: 24 __package_ KEXW, __spec__.parent SRR,

—_path__
MR, (NS IE IR 2 i 2SA) , ML BRI 4 __path__ J@ME. JRIEMESA
RAEARTS, HWR __path_ AHEBR AT NS . R __path_ KRR, WFEEA
e AR TR . AR __path__ i TR GAE T L gt

AR BPIBHIA N ZBA __path__ J@tk.
__file__

__cached__
_ file  Jenliedi. WUCRWE, WEMERELAONTRE. FARG A ARPEAE HBOA A B S
ABE __file (FIANMEE PR IBATELEL) .
WSRBE T _ file  , NWWMAPAFR'E _ cached_ @M, J5HBUH MHIFHAR (B0

) FTER AR . BB BB EAN BRSO CAFAE s RIS AR 1T DA BRHBFS 18] B A A7 0 36 S A O
(%11, PEP 3147).

MARRE  file  WHMAWPAKE  cached . HZ, MPHIIHRAAMAL B4, M H
__file  F/B{__cached__. [NICAISR—MINZAS il AAGAT INEAHE R AREM ST, HRF
FRUL I RG24 Y -

5.4.5 module.__path__

MRE S, R MR EA __path_ JEME, 2.

W __path__ @HERTES AR T WG . FESAPHINE, RIS sys.path BAMIE, Rl
FEF AR MR R &SR . A2, _path_ #W X sys.path ZEHZ R,

__path__ R FABRA RS, HEWA kA, fEHT sys.path BRI AR T4
i __path__, JfH sys.path_hooks (JL.F30) &7E i) __path__ BB,

Ry __init__.py SCOFRTRABCE SRR __path_ J@k, 1fif HX2E PEP 420 2 i scBlan 45 256 4
Ty 50 FEE PEP 420 195IA, a4 25 A AR EHR ML __path_ H{UEK) _init_ .py
s AN 2 A3 4 SR IR E _ path_.

5.4.6 EIREY repr
BN OL T, AT B A —AN 0T Y repr, (HUZ2ARW] UMK FAR @t s, 7ERR g A& wi i
T CHIAR BRI 521 repr.

IR B A spec (__spec_ ), FAMUHIEF AL © KA —4 repr. A0 ALK I A F) spec, &
AR GRS o 5 48 AT S EORHIAE— AR repro B2 f] module._ _name_ , module.
_ file_ PAJ¢module._ loader__ fEH repr kA, FHRHEAF R MME SN BN

AT 32 B (8 At 0 L

o WURKIHRHEAG __spec_ JEM, HP IS B 28 HRA L repr. 9451817 J& 1 "name”, “loader”,
“origin” #{1”has_location” £54%,

o WERBHLRA _ file JEIME, XSBPUUIFBR repr )—H)

o WA _ file (HEA _ loader_ HEUHAN None, NIINZLZSH) repr £4% FHVERIER repr
R —3 4 o
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o WTHAME I, AHE repr LY __name_ .
1E 3.4 UM : loader. .module_repr () 5 M, S ANLEIBUAEE FIAHBURE 5 IH A2 BUBEERL repr .

N1 JEARS Python 3.3, WIRMN#EARE X T module_repr () Jik, WaAEl LA 2 Hideid M
BRI IR SR repr. (HIEHERIOINEC T

547 ERHEFHBHRY

f£ Python M .pyc SUFMEC ZAF 7 B2 HI, ESAEZA RS MEH oy BEOCIFIrER . BOARE O
T, Python sl AE T AGAT S AR ORAFIE SO BT 18 O BRI R/ N SE B — i fEsfTiY, FAR
Ge ot ad R GA7 30 BRAF ) T CRCR AR SO LA il 1R AT I A 2

Python B30 FF “EEF ISR ZATICNT, BIRAAESCIE N AW A (EI A R TR . AP e AR T I Ay
-pyc XF: A A RURIARG AR, 0F A A LT IR ) . pyc SO, Python Sxif i KIS JE ST H-F5 45 R ey
A {5 G SO rP B 7 (L FU R SR 72 G A R e RS A BB 7 ) AT SCIFf E 3%, Python
KEPEIFE AR A B TS A A . WA AR cpye UM, HEHAFAE Python i
REINEGAF AR ERETHAN - pye IMFARBMER T N TEE --check-hash-based-pycs
JEAR AR T

£ 3.7 BOEEC: S 7 BT A - pye SCUF. FEHLZ AT, Python HUSCHR BT IR MR AR E 77 ZeAT 1A AL
P

5.5 BT HBEMEHRE

FEZ BN, Python 7 JLFERAR TCEE AR E 28 Horp 2 —&paih based finder (PathFinder), B4
RGN 5412 5 B 5EWimport path, BAHALKH EE—NHTERERGAE.

BT AR AT B B ARE T T A R P AR A H , RFEN4 A RIREEARIE N
AL PR E AU PR AR R R AR 2 H B e .

BROAR BRI H AL R AT S T HE S AR G AR I A TR 3L, T AR B2 R SO S ZBil4 Python
U5 (.py 3CfF), Python “FH5h (. pye SUMF) PARZIESEE (BN . so SCIF). TEARIEREH zipimport FIHL
SRR, BOABR AR5 H AR AR REAL BRI AT K B zip SCPFRY Eak SO,

RS H AURT SO RGN E . B ATR LAFE 1R) URL., 4088 PE 2 5 0] DA 24 5 48 5 AT At 07

HT RN AR THIMNA TR AR R A H v R H 2B, filan, e
THEM 4% URL EREEAE A H , R AR S —A~ 2B HTTP i SUFEM 2% E A A 7. XA T (7]
g)ﬂ%‘f%) 24 3% [B] AN SCRE R R N I path entry finder , DARE P RIREL—A>% 14T XK B R 28 AR
e

SCH L RN ETEH T 2R EX—ARE, il idmera path finder Mpath entry finder Wi R1EH
A IX AT XPIMEBI AR IR AL, SCRAHCIW TN, BAES AR P UHEL 7 XzE, |
KW — S B EIREEN A MY ZERW. Feallh, THRAEERBJEN T SALEN G, EE2H30
sys.meta_path ).

MHZT, B H B RGER M E L DU R T AR A A LAy, ks b, WIRFTEM sys.
meta_path BERETHICHERS, HASALMERR HERSE IR .
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5.5.1 BEFEERSE

path based finder 2x S5 B HRANMEE i path entry P77 KA E (7 E 1Y Python BEHLAIML . SR 2% H ik
SERRIERGEHFMIOE, (HENHALZRT I,

VER—FhCHAR A AR A, path based finder SEILY _ESGHIARY £ind_spec () HH, (HRBEBMINATF T L&
FEInEa T, nIR A FIRE AN import path ZEH A2 .

H=AAs B Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fiffiffl. &
X __path_ J@MEWSHAEH . EAHRME T 0T € Hl S AMLEI S =2,

sys.path (& — MR AU ROV SN FAFR SR . EVIHLH PYTHONPATH FREEAS & DA X 2 Fh L
MR LRI BRIN I B . sys.path A H AHEEMATRA CHRGE TR H . zip SO AL ] T
BREHYELE “PIE” (B0 site Bitk), U0 URL sy ¥R FE# %, 1F sys.path 1 LA P FGE
FIEAT e g HAWEE R BB 0 20 . F 1 HR 25 H 0 I g it B 5542 45 B & 4% 25 SR E

path based finder j&— Ffimeta path finder, PR -5 AL H <8 WA L SCH AW E T RN AR H W
find_spec () KRB Bimport path 182, {3 n find_spec () £ A path S, BE¥E— Tk
DI AP R A 3l H A R NI T S AN __path_ JE@ME. W15H path ZHCH None, X%
NIRRT, FRHH sys.path.

HTBEHNERSSERBRERYTWEANZE, I B8 REE RS BEAAS H XN Bpath entry finder
(PathEntryFinder). X FHEEAETT BEARAET TEUR (BIANE R A star) VHVFFEY), BT EEM AR
DA DRI A B WU B A4 H & A . XANEAFIT sys.path_importer_cache (R
kg, HXANRAF LB AT R B AR G M AR R T importer X4 52) . i@t ixXFfhr=, XtEEpath entry
DB Wpath entry finder W) EFEFIE R AT HAT— K. HARERPAE B sys.path_importer_cache
MBI H, ARG T SN A IR R PUT IR A H IR

WEURBRAR A EAFE T S, BT BN AR 2K sys .path_hooks RN AIT XIS Xitks)
TR EES AT RS E 25, NEERNEESE . BTG E02 R B ] b PR
B4 H Wpath entry finder, B25|% ImportError., ETIRAMERLIEH InportError EFRH T
AR B Spath entry FAXE N Fpath entry finder, %55 29k ARGk Fimport path B35 . AT N %
I BT RS AR AT 80 TP (IR 3P RSO UTF-8
sHEHmD), WRETFIEMRESE, N5 K InportError,

W sys.path_hooks IEMRETHRISA R parh eniry finder, WET BARMARLE find_spec () FiEHF
TE sys.path_importer_cache H{F A None (F/RILEEES H A XY 1A 48 Ik [F] None, £IR
Wemeta path finder FoEFRF|IZALE

WME sys.path_hooks HIApath entry hook T VE XS IR BME & —~path entry finder, WIPA N M S
B R A AR K — M HAS UL, HAE I BGZBEg  H

METTAEH % - DS FR R FER - S sys . path FHAL S HUEA AN 158, R A4
Bl LAEHSEAAELE, W sys.path_importer_cache FURSAEHUEME . HIK, B MEHA RN Y E] T
VEH FMEFITET TR, 558=, i sys.path_importer_cache fiffifjFH importlib.machinery.
PathFinder.find_spec () Frik bR 2 5L PR 24 B TAE H kM2 7455 .

SYE A, A BESE sys.path_importer_cache H1#4%F| imp.NullImporter FSLH. BHCKX LR B M f# ] None
RE. #1523 W, portingpythoncode .
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5.5.2 BRIEFZEHEHEHN

RT CEFBSRFEHIR AR A, WA T G4 S AR A B A, PR AR A H A R AR A 5L B
find_spec () ¥

find_spec () X NSE, MEFABRETRRESTR, UKL (TiER) HFFEHR. find_spec ()
IR MSEH ) 52 A TR B RS DL o XSRS TR (5 gy e (EA—BI5h).

N T T AN G R Z AR UL ICE —A 4 2 W W portion , #4575 H AL s 2R3 UL i) "loader” 15

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

TE 3.4 UEM: £find_spec () BT find_loader () fl find_module (), JFWNEMELECFH, HS
1E £ind_spec () A& CHFHEEH .

BIHR AR H BRGS0 RES LKA IR IE R — A L8 £ind_spec () o JPRFFI] SR
fi%ﬁﬂﬁﬁ\ﬁ%%%ﬁ%%o B2, WRAERARA HARE LT find_spec (), XKW MMEEITENS
B

find_loader () #3%2— NS4, W T A TR EMFK. find_loader () RM—P"Jcd, H
ST M B RS, B I — AN 2 [Blportion. 25— (BiN##s) S~ None B, XEMEKAELH
AR BRI T8 E A PR s, HERLEZB RS B N E 2 FREHER AL T — i 2 S EE sy . X
JLT- R R —FpiE DL, R Python # 2 K 5 A — NI AR R G0 1 SERTE e i 44 25 A . 24—
AN S H AT FR 28R ] 1 2k 254 None B, 1% C4HIR BE A 45 IR0 —ANF], At el P Es .

s find_loader () FTiRIIMEZFEA N None,, WHZHR B2, MBS B E TR AR
R, X AR H B R

KT GHREHAM R AL, FEHRAELHERBERFE L F I CBEERES T THNESR
find_module () F¥k. (HEEKELHEHKL find_module () FIEMWH LA SHWH path 28 (B
MBI C ok B XA TR A TE R 4 R H ) .

B H A AR H find_module () FYACFEH, WA BN AT AR H A A A i 24 25 0] a3
Sy. HIR £ind_Loader () Fl £ind module () MIHAAET — 1Btk H A, S A AL LRI
find_loader () MAEE find_module ().

5.6 BMIRESARS
BB SAREI BT IENUGRBR ovs .meta_path MBRIANG, | FH5E 2 BHICH 52 LN TLRTR4Y
T

— AT R AR AR S A E A AT RIS B T RS ARG HoAth APL, R4 B e ) B
__import__ () ERELRTREMLOS 7. XM I n DAFER 2R bz A, B AR R oy R ek A | A
HAIIAT N o

AHER PRI IRE T EN— TS A R (AR EEEIMESARS), HEEHEM
find_spec () 5| & ModuleNotFoundError [iiEiR ] None {208 T . 1R [A 54 Fn TUHARIE RV 24 4k
gk, M5l ESENA A& EER.

56. BREESARS 57



The Python Language Reference, .75 3.7.8

5.7 BHEMEA

XA AT — DA ZRHH R AN YT T R PSS 2 HI2 050 4 Hi i b
FEWHN A, PR ZENEN RS E R B, HE AT REi:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/__init_ .py ¥, A FSAEREERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

Yt F AT PAMHA import <> 3§ from <> import <> Bk, (HAXS A KBRS M Hdmw
JERAET:

’import XXX .YYY.ZZZ

W23t xxx . vyy. 222 fERA RA, (H.moduleY RN — M ERUMFRIBA.

5.8 X _ main__ fJ45%EIN

Xt Python (S A RGEAME __main_ BRSNS OL. IRUMES — 7 Pk, _main_ BIHUZAE
FRE S R BN B IR, 5 sys Ml builtins RFMRL. (Hig, SIPEAMN, EHAPYEIAZEN N
B ORI __main_ BRI T ST AR TR AR i R (A AR R b i

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

4 Python [ff fil —m BT /H NI, __spec__ S BTBMAN AR S G AR I, __spec_ thHE
_main_ BHAERPATRAHR, zip XAFEHE sys . path & H i I BIRTE.

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

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T
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HERAERG 0P _main__ . _spec_ FUZ None, BPARICIFEMBIAR B n] AME— Mg
S WRAEEAE _ main_ R ICEARAR, R -m IF K.

R AR main MW TS ARRH __main_ . spec_ HAHWHBER, EMMI%
P RRagEE, KRB TATFI: ] if __name == "__main_ ": FflRARIHYAILHAL
DAEBHGT I TE __main_ v 23 I ARl R 3 AT -

5.9 FFiH el RETR

XXX fehf e Res i —A & 2.

XXX * (import_machinery.rst) J& 75 2% [ TN — ARG RIBIERI g Jg ok, i 0] DAY R s A B AR 2 2
PR ER?

XXX JEFHE ) runpy A1 pkgutil 2545 W %A E BT DU IS BT SA RGBT “HiESHE" L.
XXX @ BRI TR __main__ R 2 iR
XXX HIHEZA K __main_ PESATNFHERIE S (BIANEE PEP 395 & i),

5.10 %30

SAMLGI H Python A= 2 ] 24 B KA TARKAIAEL . JAGHT GRS U] 3SR T AR, (HAESRE %50
ZIEVFZ R XA E MBI

JRURHY sys.meta_path ARG L PEP 302, JSEERY R IL PEP 420,

PEP 420 °4 Python 3.3 5| A T4 & =19 &, PEP 420 IA5| AT find_loader () MMAEHN find_module ()
FOE=Y v

PEP 366 ik T B4R __package_ JEtk, M TAERH AR RN FA

PEP 328 5| A TZ4a Xt FI R XA A, FHHIREEE T __name_ 5, % PEP 366 3 __package_
IAFLIE R o

PEP 338 5 ST RN A AT -

PEP 451 7£ spec X ¢ FPHEAN T X4 AMEEH G ARSI ESRE o B IR0 28085 1Y AR 0 AR AR 5T AR RS 52 [ 5 AL
il XA F i g AR GE P28 APL I N E AR AN k2 — S

gix
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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 = 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

B /el for AR BRI S HEAANEAE MR BORE, RIS — SR R E R 1E
MK JEZEH for TAILA SR/ for 741 rp AT AN G 8 A% (1 BETE SN2 AR P BORAE, M EATAT

BEAR M T M ZEM AT 3 AT R P 3R B (R i [x*y for x in range (10) for y in range (x,
x+10)].

F TR S S SR SR D RBUEMI AR, TERSIRENEMNSAZE LS vield M yield
from FikH (FF Python 3.7 W, XFEMF IR STEHIEHT 5| & DeprecationWarning, F£ Python 3.8+
EATEE| % SyntaxError).

M Python 3.6 Jf4f, frasync def pREUFFWPAME T asynce for Fh)¥iERasynchronous iterator, J£ async
def PRI EEHE 20T DL IS EFT Sk FRB 5 L for 8¢ async for 4], WA REAEHIIMY for
o async for 41, BRATREMiH awaitc Fika, WR PSS asyne for FAJHH await Fik
X, WHFRH 75 -5 K. BB AEEHATE e R R 5. 376 24 PEP 530,

3.6 B IhAE: 5IA T RS,
3.7 Gk yieldand yield from fEfRAimENERMC M.

6.2.5 FIRER

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

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

R EIRDTHE—DPII RIS, RN — R REAE MO E . L dE S e —
FIFEAN, HOR SN B A YORIEFHAL T SRS G SR, SRR S
KBRS R TR AT R
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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 B Ehae: PR, RId PEP 448 421 .

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

expression expression comp_for

6.2.8 £ B{REX
oS w i) 2k AR i S QDR 5 e SV i e

. i = X 1 n
enerator_expression "(" expression comp_for ")"

AR BB S — BT A AR R G AR SHES MR, DOBIAE T & B 5 M A & O 4552k
PTG FHEA -

FEAE R R R A T R B A R E A R next () JrykpBHEDAIE M ok (BP 538
WA AR ) o (B2, FEM for TAJNRITIIERXT SR LWL RIRIER), P E P s iR
TEAE IR AR R A OE SRS IR, AZAEPRIBGR — MER A . 52 for TR RZEM for 1
A N AL AT 26 PR ICIRAE SN2 AR RN BOR A, U E AT RE S OB s 22 MUl ik A R E. Bl
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i: (x*y for x in range(10) for y in range(x, x+10)).
[l 455 AE S A — DS BT R AR I . TS S A Y.

e T PR A i R A B BUN AR, yield Ml yield from FRahsUAE IRAERRE YA ids
i H (£ Python 3.7 W, X FpRik:NSFEGM1EHT5| & DeprecationWarning, 7E Python 3.8+ FEN145] %
SyntaxError),

IR R RIR S asyne for ThjEawait FiksX, MK ¥ £ mERE X TP MAREN
SRS A A g R, R IE T AR RS (S R ).

3.6 B EhEE: GIA T F A ARk,

16 3.7 BCE M 78 Python 3.7 Z i, b B s Rk A it Easyne def R B, M 3.7 JFR, AEfTeR
B AT DA S0 A il Rk

3.7 G EMHE: vieldand yield from FERR=UHmEM/EHENEF.

6.2.9 yield Fikzt

yield_atom
yield_expression

yield F2iA2HE 8 L generator BRI Zasynchronous generator WRHEA S E] . H R GEXE R EUE X R
H yield #ih. FE— A REUA N A yield Fik XS HXAREE B — DA l#R, HFHAE—asyne def
TE SRR AR N yield FRih ik Ve R AL 1 S A0 W 2R it o H A

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

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

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

BT BT AN2VE T s e p i s m, vield SRB=UNEE R vrVE b T 58 B0k S U A sl A ik U
o SUAE R — &R (F Python 3.7 H, IR FRIKA AL NS & DeprecationWarning, 7 Python
3.8+ HEN1HT] &% SyntaxError).

3.7 WG E R ER: yield Faka U M T2 B S U A i i A sl S 1 s 2 57 1
TR AR S R A A S R A PR AR A R A TR B A

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 & Y ) BN L 245 T 2R . AR XSS, A4 send () $5| Kk AttributeError &
TypeError, [Mithrow () $rBI5| % Fife AN 25

MR EERERTEET, #5514 H) StopIteration LB value JEIES Nl yield Tk X HE. B ALES]

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

f3 3R TSN yield from <expr> PAZBFEIEHIRA —AFEHAL
2 yield Fih AR MR EAD G M ME—F B, 557 DA .
S

PEP 255 - AR 75 Python ol AZE LA Rly 1 e 1 HFATROSEIL.
PEP 342 - ilisek M RS SEBUBVRE 192k IS APT RIEEAO4RIL, 0B T DA P T B VR
PEP 380 - ZHEE TAMRBINIEE 31 A vield from iEWMT FHIRCLA T4 MAMELL,

PEP 525 - b AR 384 MV B KO A S BEXT PEP 492 3T RIS

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__ ()
I8 — AR A bR B AT B0 A B IR AT 1Y yield 2k AR BRI AT 24— A il R B0E
i next_ () JPRWRIZAATIE, MHETH yield ik B ZEUE Y None. BJS SARLEIATEI T —
yield %3530, H expression list WMHLIREIZ  next () WA . WERAMEHEA AN
—AMEEH, WAF5%K stopIteration .

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 R B AR AN — ML, B R A R A T —AMER 1 W 25| & stopIteration,
J:‘lU;JH% send () KFBNERMAT, EAHIPA None MRS EL, PN N EAT AT AR fE R yield 3
ik

generator.throw (type[, value[, traceback] ] )
A ARSI AL ED | K type AR S, FFaR MR AL B BRI P AR —ME. R AE %
APHET—AMEBGRE, W5 K stopTteration Fi. WA AR R BB IR AR5, 5K
FUET AR, WRE PRSI NE

generator.close ()
TE A B as B BB S W) AL B 5 & GeneratorExit. IR Z GA MR IERESL. x5k
GeneratorExit (H T R RIZ 7 ) W 5¢ ) I 2% o] ol 5. AR 2R il 7 A T — AN B, 21
25| % RuntimeError. QARSI KBTS, B laiimnE. R ENGCEmT
S EERBHE W close () NeATATE.

66 Chapter 6. FikR;


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

The Python Language Reference, k4% 3.7.8

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

68 Chapter 6. FikR;



The Python Language Reference, k4% 3.7.8

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 = ["*"] expression ("," ["*"] expression)*
starred_and_keywords = ("*" expression | keyword_ item)
("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword_item | "**" expression)
("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AT TE (L EAN 5 5 5 SR 5 NI S A B W T S

PR B AURAE A — A PTR A XT S 0P W eR sk, WERE, WEXSRIIE, g, RLsim iy
VEPABATMI A call () FERXTSRER RS ). I S8EE 2R migekiE. E2
5] % 28 L —T5 T #RIER Wparameter 31|31

WRAAER TSR, BNl UM RERRHON I B SR, B, NIEAS R R A
PR WA N AMEESH, WARHFENTAR N NS, K5, TN BT, SRR R E
X 2L (RERARIRAT 5 55— IE SR MR W 25— AN 207, IRIEEHE) . AR EREEE,
M£51% TypeError . BN, FSEEMA ST (BIRAA R None MAIHFEZAL) . 4T
ASHAETER T, BRI 25 (00 R F e 08 SO B BOAMER IS . (R 8 B SCHB RO E
B Wit YRS IR R AEBINERT, F5 2 BT ARG 2 2 2B E IR T
i SR DB R Y 2 . ) WERAEAT— RIS A T E BN, W A5IK TypeError i,
TG, CIFEE AP RN TR S8 3% .

CPython implementation detail: 32652 0] REEL AL B SHOA Z AR N EL R AL,  BIREE AT I7E TR I 37
BTA ‘s, HICARELAR P24 HE CPython 1, DA C 4G H-[il] PyArg_ParseTuple ()
AT H 2 B0 R S DU T X A

MR IE R B H (2 M6 BB R, 23] % TypeError B, BIFA M ERSHMA T
“identifier A¥k; TEMIMILF, RERSEHHEZ M 0ETERMESRITA WIRILHZ R
(LSRN — 55 T4

WAL R FSEEA S5 2 W EXS LK, $451% TypeError 7, BRAFG —AIEXSHMEH
T **identifier A)¥E, ZIEXSEEZ NS T E2HXETSE T (1 871 N S5
EAEN SHXT V. RE), WREH 25 EEFSENR—A i) SFi.,

WA ECE A P LT *expression M)k, expression WK K—Aiterable, e HiZ P ERITE R IT
EEoWCUERFINIMES R T £(x1, x2, *y, x3, x4) A, WHE yREK—DFH) v, ..., yM,
MBS T— DA M+4 MBS xL, x2, y1, ..., yM, x3, x4 FITRH .

R — N JE RS2 R *expression METTREH T B XM XBFBE Z B, (HESHERETSE (DA
KATAT] **expression BH - W) ZATgALEE. [t

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

(FoUakss)
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(22 30
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

AE [ — AR H [ s R 7 SR *expression ARAIFATIL, NISE PR EXFRAIRIE A 2 &4

SRR BL T **expression 43k, expression WURIEN — A mapping, HNRXGATERH
SN R TF SR AR KT OAHE (RN BB TS, SOk A% — M), W5 % TypeError

S
i/l *identifier B **identifier ANARYIEXSHARERINVE LI E S MO T SRR

£ 3.5 WA R AR S AT AR = A0+~ R, (S HOTRERRAE Pl RO RAF L () Z )R, T A
FHROTREAAE TR (%) ZJ5. i PEP 448 SR g4 1.

BRARS % 7 AN, HHE RS ARIEIE, RIE{EE A FE None. & [BMEMTHE T AET 8 X R 9K
A,

U ES P

R B SCehBe: eR B USRS TT, I AS SR BRI 28— F S R B OB 24988
%ﬁﬁ%ﬁ;ﬁ%ﬁﬁﬁﬁéﬁix~%o%ﬁ@ﬂmﬁnxmn%ﬁﬁ,ﬁﬁ%%@ﬁﬁ%%ﬁ@

WEHR B ik BRGRAOBT RS s A X N B R O iR A 2 L built-in-funes.
PR RIS — B LBl

Ktk JFHIRZO0MR P 1 SRR, IO A B £ 2 R T S £ ST RSB HOR
HABH

Rl SRUAE XA __call () Ik ERBCRASEM0 TR NZITE.

6.4 await FRixx

B coroutine AT AR — PMawaitable $t4 . A BEXEcoroutine function PR -

await_expr = "await" primary

3.5 B fE.

6.5 WEHF
B SIRFSE WAL M —TE BT (40 R AL D — GBS . A

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

EL, FE—DARMEE SR FEAARR AT, BN 2RI (X2 R R ER K
Y ) = —1%%2 5585 H -1,

T FAT S A SEO TN E pow () BRECAHIFTE L G580 AL SR T HAA S50 €
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RIFTTIaF . BUES B SCEHMFEZRR, SR R 2R,

KT int BAUAGBEVERL, 45 RGEA SEAEBAFERA, BRSSO EG EIRERL T, IrE S
B R float 8R4 Y float ZERIAGL5E R, BN, 10**2 &8 100, M 10**-2 i&[A 0.01,

X 0.0 T B RIZEEH S ZeroDivisionError, ¥ T 0B EIKIEBE R R A complex 4§
fH. (FERBIRA X5 % valueError., )

6.6 —TEATMIEH

A AR S BA A ) e Se 2k

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

—ICIBHAT - () &7 EHBES B T

—ILIBFAT + (IF) 2774 5 HAES MO H K {E.

—ICIBHEAF ~ (B SRR BB SHARAIIUL . x A E SCR - (x+1) o B RAETEEL.
TEFTA =R T, WERSEIRBURIES, $51K TypeError .

6.7 —TtEARSEF

TIOCHARIBRATE LRSI R S AT AR TR E AR R AL, BRRIs AT AN
AWMAEIEG, — MERTREBIEEAT, H—MERTIAELs R

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

IBHAF * ) e th SRR . WA SREE AT, B — SR RN 75— SRk
RFFA e FERT—FEOLT . AT RO AR R R BR IS MR . (e — PG OL T, RFATI SIS 5
AT SRR R S

BEAF @ (at) W E AR TR . 1%H N8 Python RS IAAT .
3.5 B fE.

BHEAF /(B A/ /7 CREI) K5 SRR T SRR g oa A 8. BB R & — 4
float {, FHOHREFRMEIRIZ LG BRI ETAR R M foor” RBIEATIARBRIRMEIR . FRATHZH

5| % zeroDivisionError T,

BEAF & B f i E— D SER LB A SEN R WSS e R 2R A, G350
EN 5|k ZeroDivisionError BH. SETPUNESE, a1 3.14%0.7 %+ 0.34 (B 3.14 &F
4%0.7 + 0.34), BUBEMREERENIEARESE - MRMER—3 (BRNE); 4RI HE—E/ N T4
TAN BRI LR

VESR abs (x%y) < abs (y) HHeE P NE, (EXTRARNE, BT&ARNGE, HAEE ERUNE. B, BEHEEAF
& LY Python 7% s 0k —A™ IEEE 754 XURSEAUME, N T -1e-100 % 1e100 HA Y5 1e100 MHEIMWIERY, HEERIE -1e-100
+ 1e100, XAFEE FIEMF%T 1100, A% math. fmod () REWERMNSEE 55— NS EAMFER ERME, B T
iR -1e-100., fa[Fp =0 G BT EAR R .
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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.

6.10. LLEHEE 73



The Python Language Reference, .75 3.7.8

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 .

o IS (oytes B bytearray 5B nIPEA TR NSNS A LLRE . AR KR AR
PR T A T LA

. ?fﬁ“% (str MBI BT Unicode B A (E (WEBREL ord () MZERY) #25 JNy HEAT LE
L

FAFHFI LIRS 8 A RE B LA

* J¥9 (tuple, list o range P Rl IEATIBNERIGLLEL, range it — >R SCRHRF L
8o PAEXFRIES IS R A R AR A, B RBUUTF RS K TypeError,

3 Unicode AR B X 4> A 45 (51401 U+0041) Fl 3 %5 4F (BIU0” KEH T 74 A”). B4R Unicode K 2 B4 74580 U —A
WA ZE, (HOIEE— S R w6 2 ML TF Rk E R . B, WRER WA TR SH T 58 C Al A
U+00C7 13 LR BRAS FUR F 45k Km, ] DU —A> U+0043 1947 L) A sk F 45 (KEH T 48 ©) i b—A> U+0327 15 L1 404
FH WA T AR FHIkER.

XFFFE, B EAT 44 Unicode T 72 BINATEHR . XTTRES B IR A ESE. Flf, "\u00C7" == "\u0043\u0327" N
False, BAWNFRREARE—MIRFR WE FIFFHREH T 51 C,
BRG] (BT AR UL B ) 47 R it 7 b, M#H unicodedata.normalize ().
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FEAi i A BT R Y U AT BB L, SRR E O R B S

Wi ol oe R B S, ZIEM B REX T2 IHEITR x, x == x BN, HTZRK,
FFECHBOCERIRS, HHNSXIAFEICRITIOR IR WERICERE BRI, X hhr &4
SR CR IWEAN R AR . X AE A HICR, G AR T HOCR IR, I H a4 A
VB AEs R T AR B R R AR, RS EOATE AT

>>> nan = float ('NaN")

>>> nan is nan

True

>>> nan == nan

False <-- the defined non-reflexive behavior of NaN
>>> [nan] == [nan]

True <-— list enforces reflexivity and tests identity first

PN B2 T ) ) 7 ML EE R A T

- WNZIES AL, BTN EI AL, MERE, H XN AR AL (B,
[1,2] == (1,2) NBME, FRHBEERH).

- Xﬂ‘?i%iﬁtﬁ?thiﬁﬂ’ﬂgiﬁ%, Hop SHE N AHETTEWH MR (B 11,2, %] <= [1,
1 MES Xﬁ<)—y‘7i°ﬁﬁ) o WUERXS N ITCEANEE, BHMEZWEH) PR (Fln [(1,2] <
1 2 3] HE

o PINBRES (dict AYSEH)) & 2SS, 0 HOCY ENTRAMIER (58 18) X BAMER— 0t LR
HRLAE H B -

WP (<, >, <= f1 >=) ¥#5| & TypeError.,
» Hf (set B frozenset WYSLHI) AIHEATIETY N ARFIEE S AUAY HLEL o

BN BB BATE SO T AERBEER I 3K IR R E el (Pl {1, 2} #1 {2, 3} W4
LA, RIAHPR 78, A PR . AR, A A& E A RO T 58 4 HER Y R 2L
HIZEC (FIINAER L B — N EGFNEAEHN nin (), max () fl sorted () HEAR AR E LINEER) .

AT B HIHLE KT R B U
o REBHAM N ERBOA LI ITE, HIENTSMREIAR BT .
TERTRERIEOL S, 1P S i LA T Ay o 1 224 3 — 26— B P

o MHEE RV %2 B BRI . 3m)TE e, AR IR S LRI B 120R 45
x is yEWEx ==y

o WRNAZA R PRI . BAmihit, FA IRV %A H F] Y 4 2R
x == yMy == x
x =y My !'= x
x < yMy > x
x <= yfly >= x

o WRMZEA L. T (F2R) #l78BRTiX-—8
x>y and yv > zBEEx > z
x <y and y <= z BHEF x < z

A B S VAT TP [0SO e iy | S WA 2 B DS S
x == yfllnot x !=y
x < yAMlnot x >= y WT5EaH)
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x > yfllnot x <= y RTEEHT)
wJaMFRIRAGE TR a2 (BUF 5 m R G e ) . 51205 total_ordering ()
B
* hash () MRV K S REME B SRR IZEE HAMEFEMSAE, SERCHAN TG,
Python FANGR | ZERGX 28— FeE RN . S2Pr b, ARBCFHERLR — AR EE X SE R 511

6.10.2 RREAMEH

BEAFin fnot in BT MOAKI. W x & s BB x in s SK{EA True, NN False. x not
in sk x in s WURJGMIME. BT WET OIS GBS P I S R IGE R, X T F Ok in A5
HEBHAENHE. XTT list, tuple, set, frozenset, dict 5% collections.deque XFEH) A2 HL, XA x in v &
#frF any(x is e or x == e for e in y).

KT AR RN R AR UL, Y HAY x 2 y M) x in vy o True, —PEEMIUELNE v. find (x)
= -1, FEMRREYICEM AR, B " in "abe" $fR[E] True.

MTEXLT __contains__ () JPYERIM T HE SRR, Wk y.__contains__ (x) REEMHEN x in y
R\ True, FHNR[E False,

XFREX __contains_ ()HENT __iter () WA EEXIRUL, WRAEXS y kAR Ry=4£T
fz HifgRENX x is z or x == z JE, W x in y N True., WRFEERWIEGI R TR, WEFH
Tin 5l R TRRH.

a2 RERTR: RN EENLT __getitem (), WY HACKYAATEIE R R G| S i fiff
Bx is y[i] or x == y[i] HHEEE/NIZRT| S5 % IndexError B#EN x in vy 2N True. (0
ek TAEMEASRE, WERT 051K TiRRH ).

Aot in Yo CHRA S in HIRAEHEE.

6.10.3 #RIRSLLE

BHEAFIs Mis not HTAEIMXRIARRT: HHACY x My BH—XRE x is v HE. —PHRIIFRA
S id () BRECEHIE. x is not y &FVEMRINZHEME.

6.11 f/RiER

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

TEPATHZRIBERIRE LT, B0 YRR TR AR fiE fms, DU ES BT N IR(E: False, None, Fif
ARUWETE, ST AS (WIETAER. o, 2R, 7. BESHEES). Ira HbE
ER PR N ELE. 7 EE SO RAE et pool () JriRMRE HIHERE

BREAnot FHAEHSHCHEEN 4 True, B /L False,
FiIEA x and y FIEA xOR(E; AR x W BIR IPHZAE; 50X y SRAEH & A5 R
FIEK x or vy B x ORME; WSR x NENGREHZE; X y sRAGH 1R [BIHEE R

© TR A SRR . SIS R RSB, KT RE SRR B R T £ s B S HIUE IR IR AT A,
BN K BN S BIT7 R 2 (A BRI i a2 (R B AR A K ENTHIS.
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TWYE R and Flor FABR BRI A EA BN ATCR False Fl True, (MR MERZRKENSE. HiTHE
LR, BlaRsE s h— Y HBZE HTF”%)&%@?@%"%(%@E’J?%% FikX s or 'foo' AR
BHWE. HFnot WHEIHE—MNE, SeHESECMTAHREI TSR E—H/RME (FIA1, not 'foo!
ZER-f False fjdE ' ')

6.12 FREFRiAX

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

KA CEIRFRN “=JtisBAF") AERTA Python iz 5 HA R IRAY LB -

FrX x if C else y FILEAMEKM C ML x K. WIR CHE, x RPCRIEHREIHAE: R y =k
I 0] HAH

HZ 5 PEP 308 1A A FRA IR .

6.13 lambda F{iER

lambda_expr
lambda_expr_nocond

"lambda" [parameter list] ":" expression
"lambda" [parameter list] ":" expression_nocond

lambda FiA = (I FRA lambda 14 71) ¥k FH T 61 2 BE 44 pR L. #:353 lambda parameters: expression
DA RPON R . AR ARSI AT AR e SR eR L

def <lambda> (parameters) :
return expression

WE IR A0 L T A KSEON R AL, RS lambda FaksCBIH BB REEL & TE I B .

6.14 FRixX TR

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

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

B TSRS A R —E R, W B ARG RIS R e, JCA R RS R
T FR M RCR . FA N E A PORIE.

—ANES * FOR Tk RAFE . HBAERUA T —ASiterable., AT EACKT SRR I T3, Hit
ST A E BRI, SRS,

3.5 B fE: FahABIR PR AEAR SR, RYIh PEP 448 4211 .

RRBMIZ S QAT (B0FK S£0) I FT 20 AEFTA HAWNR DU N AR nl eIl BOA AR RIS 5 i Bl %
BAARLAE T, M ERRAE. (BT, RN AEASHEES: O )
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6.15 RIENEFF

Python $ ) 7 2 47 B P % 2R FORME.  (HAERAEXHR(E BRI, A M ST ZEMBoR .
FELATILATH, FRACRHEH S SRS R .

exprl, expr2, expr3, expri4

(exprl, expr2, expr3, expri4)

{exprl: expr2, expr3: exprd}

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

6.16 EHEFMEH

“FFF Python HIZBEAFRYMLSEIF BEAT T 845, MBARIedt (BUadhe) BliRmittd (Reshe). M
[ B TCAR N s FAT B MRS E . ARk s, RS —ouizf. MEHITK iz
FrP e A (BT RisH RN E A ).

TR AR RS A A e, HRA ISR T — TR R A A R IR

EEF ik

lambda lambda FiA=

if--else ZFeAt

or /K% 45 OR

and /R 5 AND

not x /R @i dE NOT

in, not in, is,is not, <, <=, >, >= |= == PG, A4S B R I A AR T )
| $#{5¢ OR

» $ie i 8k XOR

& (i 5 AND

<<, >> BAr

+, = A

*6,/,//.% P, TR, B, BB, B
+x, =X, ~X 1E, 1, f#{vIENOT

* % ﬂ@ji6

await x await AT

x[index], x[index:index], x(arguments...), x. | fB¢, ¥, #H, BHESIH
attribute

(expressions...), g smAsE S FA, FRER, &
[expressions...], {key: value...}, | 15/R, £5ER
{expressions...}

S s AR T FAERE UL RIS AT S0 W PRI A ek .
O FHBRAT o BRI B T A M AR SR TCBRAF, Wbt 2xx-1 K 0.5,
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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).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHIEIEAAAE) K. ZEM B a. < FfERBUE WSO RN, FFAEbBm flH %
KBETE. Hit, a.x AP —EfR A R ek A 2k g — 2wk, W20
Rk BB LR A A IRE R H AR

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

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

S
PEP 3132 - § Ji [ S 55 Xt *target FRERHIE DL .

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 ["=" expression]

G EE 5] ZEATET OO BBA B AR BACH AN F IR MEA B

X T AT B4 B MIRAE H AR O, MR RAE RSB sl b, ARvE SR AR A — DR IR A 2R A
ﬁ%)%‘fﬁ __annotations_ EP, ﬁ%*/l\ﬁ’}{%@ﬁ( (ﬁﬂjﬂﬁﬁ%ﬁi@%) %%?U?ﬁ*ﬁﬁ‘&ﬂﬁ?ﬂﬂ lig
JE AT 5 H A BB HAR T th DA T I R S e IAR vk 2> B 3l Bl .

XHFRFRR AR H AR o0, AR RAE SRR s, AR WORE, HASRIE

inﬁ;/l\%%ﬁ@wﬁﬂwmﬁﬁﬁ, VU244 B A2 E SR SRy As B o ARy 4 2 78 PR VR FI 3k P iR 1
HRAE

WRAFAEA T3, AR ERBE A REREZ B (USE ) AT . AR VA U H AR
AFARIAE, MRS HASRIE, EfRjai__setitem () Hi__setattr_ () WHERSP.

S U

PEP 526 - A HbaTEM I S BUE I TARdAE (ARG E) REAIEE, AT
RV TR

PEP 484 - JRIBLR 2P VORI T typing BEEDAEE N AR ER MR ME I, AT S 4 TA A IDE
Jrfd -

7.3 assert &%)

assert 154) @ FERE 4 AR BT & 1) 1 158 O =

assert_stmt = "assert" expression ["," expression]
TRIBAIE T assert expression Z T
if _ _debug__:

if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT
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if _ _debug__:
if not expressionl: raise AssertionError (expression2)

PAESM BB E __debug__ fil AssertionError R HATREL NN EL R . ESFLHp, NE
AR debug_ TEIEFIEULT R True, TEWRMALEY False (WM AFSATIEIUN —0)o AIRAE R
RAUEAL, MU AR A 208 assert 1A A AT ATACAD o 3 B RS BR15 B A A & R IRk sy AR
;BB — R R .

WU{EZY __debug_ JZARIAM. %A BRI EHS LM RS E -

7.4 pass &)

pass_stmt = "pass"

pass B NEEAE - MEHPITH, HAHAKE. BEEYSIHE ERE - FIEEHFATEZRITEAA
RS AR PRI IS (5 7, 31 an:

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

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

7.5 del Efq)

del_stmt = "del" target_1list
MR s ) e ), SRIER e R AERE R ML AR, R —2R,
H An 51 2= B A 2 45 i I M B B — A H A

2 BRI R Rk 42 SR i 4% 25 TRl v RS B iz A PR 4 e, EUARTE FIRE i 8 R B R A PR A e A — RS
Hffjglobal BRI, R ZAFRAYL E, F<5] K NameError,

JEIET I MBI T B ER 2 B BB 28 A B S R 5 IR — DR B AR S5 (T IR — > 2R 2 Y
2P (HEMEX — sl i MR IGER) .

FE 3.2 BUE L AEZ AIRA T, AR — ARV B AU S b iy A i 22 S B, R HC ARy 44 2 1)
e AR

7.6 return &4

return_stmt = "return" [expression_list]

return IR LRSI BT RBUE SOTTiR BRI AU, Ao B30 iR EmAi .
WARPE P T RA AT R, BERFPORME, FWPA None B,

return XEIFYHTREOR A, FHAFKIEAIIH (5 None) 1 h iR b

Yreturn FEFIFAEH WA finally TR cry IR, % finally THSEHEIITAEHEILR
TR %L

7.6. return {E%) 85
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TE— A ERERRE , return HAIFERE R IR S stopIteration #51 % . REME (ARG
W) S84 VE— NS B kM2 StopIteration il StopIteration.value @,

NP R kg, — NS 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 RAETE L AR Tryield ik Ko yield TR R B IEAE (I 282001 yield Fek it Bras iy
. fim, DA yield 4]

yield <expr>
yield from <expr>

HEFTLATR yield 2k i)

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

yield Fk s UFITEA) (UL E Lgenerator eREINEIT I HLAUE T T A2 s R £ BR AR N B . TEBREOE SO il
I yield i ABERS% 0 SCRIEAY 2 s rias BRI K3 R 4

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

7.8 raise 1&74)

raise_stmt = "raise" [expression ["from" expression]]

WRANRIERX, raise KEFGIESHIAE A G —NEIE 055 . 002R 2w 4E 3 0 35 B0 ) S
#, FL5IK RuntimeError IR IR,

BN, raise 2¥H—DRIXARMEARFENSR . BUHH BaseException B FRESLHA], QIRE
e, YRS S BRI AR AT H LB

S RN R EOINZE, EHEGIAL,

MG R 2 B SR A X R BRI T H 1Y) __traceback_ J&ME. REARIE—
AN FHEIH R with_traceback () FHHE (ZHERHREIR-—FHELH, HHRPIXNZBCHHS
¥ WEA TR, g

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

from AT HERIE: WRAZE A, W A K& XWHCN 7 — D RESEG, B ENTEH
__cause__ JBIEBORBCEINGI AR AT . WG LA SRR RGAC P, P WA edT Bl H ok

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

Traceback (most recent call last):

(Rt
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(£ 50

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 FEEREOPR D finally clause: P51, FRAPLEH SR EFEER , 2 B 55 K6
KEREH FH ) __context__ J@:

>>> 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 ERIE A TE from FATHEE None o i Hbfin PAF i)

>>> 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

ARRENBEZEEIE -7 — A, AXRCHRENEREry &6 —THE.
TE 3.3 MU P None FAE AW FHAE raise X from Y ) v,
33 BNTfE: ) __suppress_context_ RPN LT 30 H A1

7.9 break &4

break_stmt = "break™"

break FEIEE E RS WIT for 8iwhile TEAPHREM AR, (B H BT R IEER PR sRE e 2w ST
REMA .

ERALFRITNINENE, MR LW else T4), BaBdZ 4.
WER—A~for iR reak JTELs, RG] H R R Rl .
Yoreak FEHIFEL N — A finally THMcry iIFAN, % finally THASEEHRITRIGFFEIEE
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TF%EFR -

7.10 continue &4

continue_stmt = "continue"

continue L ERSWMBLT for siwhile MEFRPHR EMMNM, HAS M BTRMER NI R EEEEE
X finally FAFHRERN M. BB THRITIINZ IR T — K.

Ycontinue RHERIRAE M — A finally TARIK try RN, % finally THSEHHITAGHE
IETHRTEFRAY T — K

7.11 import j&4)

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

module (identifier ".")* identifier

relative_module
FAK) import {54] (R from FA4)) S4BT
LA, WA LB SN R AR
2. TEJR A 2318 oy i mpo rt TR KA AL B AL AR 02 L— A EZ A4 55

MIEAME ZA TR (HESRE) XA BERE R REAS T4 20 SUERAT, G0 [) 3 28 1) 43 B e ST 1
import 1E/H]—Ff .

B L IR AN HAIN AR TR 5 A A 28— SRR HE, o iR Tl AR 2 R
AL, PARRT T il ARG T A TR . iR — P AR RN, WA RSB Tk 2,
A RTENIRAAT, BF AT RIS ) K A T 4R

AR SR B SR A, AT PAE A LA =0y X — 2 AE el 4 2 Il Al 2
o WP AR JEHA as, WA as Z RIS FRE E40E B BT AR

o WERBAREHAULTR, HYEF AR i i Z A, NBLER Y 4 PRFF 8 5 2 Jr i iy 4 25 i) 1
X B ARG | -

o WERBLT ARIBEIR TR S5 JZ AR, DB i M a5 e 2 2 B ) 4 B B 0 2 B Jey it 4 2 ) A
WX IR Z AT o TS AR DA (T S8 B KR i 4 R o ) i AN RE LT

£rom JEAME N i REmg o 22—t
L Ak from FRIPHEERIBIR, WA LELE X IMBIH R R ;
2. MF import THIFFHTE MRS IRAT:
L AP ABRHUR A %2 R e
2. WEREA, SIS ARAEARE TR, REHRR AR S AR T A %R
3. AR IRENZ /L, WEIK ImportError,

"."* module | "."+
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4. RWETE, KX ER G AR 2 2500, R as TR E M2 PR, 70
A ERIEA

I

import foo

import foo.bar.baz

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

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

HH H R R H

WRARRFF SN RGN — DS (), WAEBLR A E SR A A 2RI impor t THA)FTTER A s
e B Ry 231

— AR E U T 8 AR AR R (Y iy 4 2 (A AR I — 440 __all  HARRCREAEN; WA E
SC, BRAUR AT, KA IO AT E LS AR AR fE__all PR A RERS
BN A I BRCAAFAE. AR __all  BeAH0E L, WA RIS R S e R A iy 24 2 8] 4% 3]
WA AR AT RIZFAF O ) ATRMAFR. a1l WM AH APL B H ARl BT 1A
J&T APTf—PRAr A5 (5 ANAEAREER AR5 ARG ) AR ) o

WAEAFERXFA - from module import * - {UEMIHZ Fgfeir. Slfe e ke X h e
¥5| % SyntaxError,

MR E TP AP, RN DE E BRI A XS 24 FR . Y DR ST S — M PR, FTATE
[l — BRI A, TR R OAFR. WA from Z 546 & AR E ) h  F mTgE A5
WA DAEAR TR E H DA PRI S DL T He T Y i G2 ity th 2 B2 . — AR A SRR 2 T AL
FEHTAE R S/, WA S S RN B — M EH . A S EZR BRI, R SR AR AT
from . import mod MFFALAIE N pkg WNRY— SR, MIRZARREFA pkg.mod. WIERIRHAT from
. .subpkg2 import mod ALV E N pkg. subpkgl NREES:A pkg. subpkg2 .mod. A FHHITFA
PRSI STE 2 Aad 50 —T5

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

7.11.1 future {4
future i% &) JE—FPEF X ARIFAS T 2, HE SRR EASTHONY, 24 (1 FHAERR 5 1 AR R A Python ATl U AR
HERAE IR B0 X

future ) AY H (2 (A I TETE 5 PG LA T A FRE LR Python AORMUARER EHNE S . EAFETHAD
AR R AR R P A AR I 22 TR AT PR A

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

feature u= identifier

future {EAJMAHESELTELITT K AL E B W] DA BUAE future $540) 2 BT A
o BERAYSCRY AR (AERAFTE)
.
« 217, AR
o FHAth future 154].
1 Python 3.7 Hrif—F5Zf ] future 1B RRIE 2 AR iE .
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future 151) BT )5 9 Br A 7 S 854445 4% 8 Python 3 FTiAv]. H A {0 $E absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes Hl

with_statement. BTASEHCHTIRIL, FEAENERNEBAPRE, REENRERNT GRS .

future THATAE L 19 IF 2 PR B MURF IR Fr - XA DR T 1 SR eSO 3 o A A [ R AR A S B 3B
AR R ATRE ST I BTN BV (BT OR B ), TERXFIRE DL g 13 T BE 75 2 DA [l 1) 75 20k
TR . IXARRY E AN REHER BB TN T A 1R

XETALM G E R BATAS , S iFas ZRE LA P2 AR T B0E S0, ASREEA future 1AL 35 R A RFPE I &
T A G B R o

EARIEATIS I XS AT import TEAUAIR] : A7AE— N5 SCRH AU A AR R __future , BERTEN
A7 future $EA) IR DA #HT PEFA

FARY AR AT st T future 7547 BT 5 FH A3 8 R0
THTER AN A B AT A R 2 A

import __ future__ [as name]

XHAF future 15475 B HIE— 2R B RIRTE CETETABR )8 import 154 .

LEERINIE LT, %} Code compiled by calls to the N 'E pRE exec () il compile () BV Brgis a1 aS an
RHIT—MUEA future iR M 2 GRS future 50 BT RERATEEFITE SCo AT AT DA I
compile () WIFTES UM AT T - 5 S FI% R E0W SCRY DA T AR -

TR H AR AT AR future IR RAEMPRESS G LIS O S E A AL AR — AR g 00 R 3l 16 1)
T -1 EWUEG, HEAT —MHASTRORIAT, HIZMAE S future 1547, ECRHEAC B A ST IGIAT R
ARG

2 W
PEP 236 - [A|8] __future__ 5% _ future_ HLHISRATEEIL.

7.12 global &4

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

global WHA)RAE M T A YRR EEWAE T AR RS R R B &R A i . B4 4Ry
HIREAATREA N global KT, i A AL SR DAFR 1) 4 AL B A FE Wk 42 R i
TEglobal iEAIHA A FRASAE R — SR N I% global i) Z HiH AL B -

TEglobal A IR A FRAGEE LNIESTES, ABRHILT for MRFRRIERIEAR. class X, K
BoE L. import IR B ERREZ .

CPython implementation detail: >4 i 1t S H: A 5 i 22K BT Ay o) _EaR BR 1, (BAR 7R 24 M A X RE R B He
PR AR R 1 SE AT RE S BON 3R 205K, IR e R P i 5 e

FOF DRI global RAMENTERHITE 2. BAUMN S global i) (R IR AEHT I A RS VE o 504,
AETER ML N E exec () BRECFAFEREURT N R global iBAIFF AL @ 4% ek £ A i AR

He, WA SR AR S AN 232 B S R BOH FH ) A AS H Y global 1EA)R . X [RIFEE T
eval () il compile () ER%L,
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7.13 nonlocal &)

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

nonlocal WEAJERFITH B2 FRAE ) 2 BITE Scale A B0 35 1 0 4052 1 42 JRy 28 B DASPIR S o X )
REMRELEL, RO ERYERIAT A Jet® R fRilvan 44 2 ). X AN A SR VPRl e A QR EE T 40 5 Jeyifo A P 4k A
ShHARS R (Bib) FRIES A .

Hglobal iEAHPIIHILAFEAIR, nonlocal IHAIHH I F A FRIHE 2 BIAFAE T E & VE A ik 29
SE (TEIXARY 21 R B8 B 98 8 A A IR RERTC S SO E ) -

nonlocal {BR)HFHIHIIAFFAGS Z BIAFAET R E F 38 A i) 85 A 58 .
ZUL:
PEP 3104 - JiRIAM21E R8P 888 A Knonlocal iEA)AHTEULR .

7.13. nonlocal iE4 91
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CHAPTER 8

EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

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

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

’if testl: if test2: print (x) ‘

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

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

¥4 4k

Prine== )

compound_stmt = i1f _stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
stmt_list NEWLINE | compound_stmt

suite
statement
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stmt_list = simple_stmt (";" simple_stmt)* [";"]

VIR 24 2 DA NEWLINE 455, 2 J5 T AEBRME— 4> DEDENT. Y6 %09k 25 1T YBAY J 48 T K2 A— R B
PR AFF S TR R, TR &7 X (kasielse’ [IGE Python R i SR AR 1 £
AL G

N T PRUETEIE, DA AT TR IEIARUR R4 1 R CTE B AT R A R

8.1 if &%)

1 BT A ST

if_stmt = "if" expression ":" suite

("elif" expression suite) *

["else" ":" suite]

BN REXBAREEZRE—NEME ES0A /a5 TREESBRERE L) e TR ke
—PERCHY—AS ARG IATZ TR (M H. 2 £ 3R] i HA R A ST EORME) « MR Rk S e
R e 1se FARURAAER S AARIT -

8.2 while iEf)

while WA TAEFRIEARE A BRI IUT B M T:

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

PR A A B A, I AR BT — DT RRA R (X AT RETE S — G g
) WA else TRIAAAER R WAAFTIF L LIEIR

BT AR PR break IEAAEIITIIF A LG AT else TAIA, ST AifkHcont inue iff
AT IR B 1A (R P ) 2 kR [ A g ik 5

8.3 for i&74)

for WM TXFH (Blinpsrds. Jedeis)k) SOA S R PR TR TEN:

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

RIEATNELPORE—U; BN E— RS RYHF N expression_list (EERAIE %
s, RIEREE SR AL — T — R AR, BARG 5 IR A AR [ W — 2. B — TS 4ihn
HENRAE LI (2 WK A29% o)) BEKUIRIELSS HAna 35, ARG TR T . Y PR A TRRE U (X S AE 751
N BE ARG % stopIteration FHINILZIALE), else TN FAJMUIRIALRF SIAT, H& LA
7

BT RE PR break IRTEPATIRPRF & IEIERR HAIAT else TR, SH— TR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.

The for-loop makes assignments to the variables(s) in the target list. This overwrites all previous assignments to those
variables including those made in the suite of the for-loop:

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

H bR % P B A A DGR R B AR S, (HanR e s has, WEITIRAANSIERIRE. R NE
BRE range () 2R Bl—ANW BRI EUF 5, & T Pascal 11 for 1 := a to b do XMPRE;
BN 1ist (range (3)) £i&MEFFE (0, 1, 2],

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

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

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

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

%iﬁﬂlﬂ;ﬁ%\%ﬁﬁiﬁo X TP HURBURE P52, G I D) TR R X B A P BT U oA Bl — Al el
» Pt

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

8.4 tryiEn)

try WY A —ALTE AR R S A LS A/ B B AD:

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

except TR A TS FHIES. Y ey TP U & A& R, WA BRI S PT. 4
try THITRATHES, BRI R . ISR AR except T4, 15 R SR
VOREH T4 MSRAFAE TSN except T4), ARG A CHRICHILA R . AT REA N
except T, AAGAAURAL, MBLRAS SRR T Hea WL TR, 0%
R BRI, B R O HeA R A ST TC AL P R A

WRBA except TG R AHICHES, W2 AE SR ARSI A A EL v F Ak ARS8 R s A PR

UISRAEXT except TA)3k Y FIRASREM T 1505, WEORIFAEBRER IR WGl . FHAE A AU A1
MR R B R (B ERBA oy BRGNS ) .

Y E| A UCACH) except TAIIY, A FAFPIRIELT % except THITE as KT ZIGHEN AR, WRAFAE
BEOCHE T, I HIX except TRJMCFFBIAT. I except THJARAAUA AT PATIFA0MR . M EIA TR

' R SR A SRR, BAEE A final ly FHIEMSIE T H—NRE. HTENRESFERBREHEL.
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AREM, MR QP EA vy B2 FRSIT. OXERE DR T [ — A i SR A i g, 1
S AT N2 AL RS try TR, WISNZ AR SR DAL BRI )

B as 5 HARRIE N — D5 HE 0, ERTE except THIZFRINHAER . X4 T

except E as N:
foo

YIS N

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

KRR 57 H TR 25— AN I 24 KA EAE except FAIZ ST . S0 S BT FRAE MR I T[] 3
BRI, EMSIRSHEAWIIEERG T, (R R AL R PR A BB 2 AR IR [

FE—A except TAJRGITLHT, A KFHE I EANERATHAE sys BHut, wild sys.exc_info () RKijj
[, sys.exc_info () iR[E—A3 Judl, mimid. BELOIABWIXIRAEN (S WinELDZREH —
), ATHERF AR KA. ANEB R R BRI sys . exc_info () WHAWE A (1
HIHY) JEE.

WERAE IR B TP e ry TR 5 R w, I HBEAATreturn, continue break 4], WK
else THIIFIIT. else iFMHPHRHEASHZHIexcept TAJALEL,

WRAFAEfinally, BRFEE FHE LS. cry TRSPIT, BiiEexcept Ml else Th). IR
FEIX L FA) R AT R AL BRI 53, %57 S BmI OR AT . £inally TAIRFRAAT . WIRAFAEBAORATIY
S, BERTE finally TRRREBWERTIA. R finally THFIR T A1, SRFHNEFES
PN FRFER LT3 R finally THAT T recurn Mibreak k], lRIFmFH PRI

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

fEfinally TAJBATHIN], REFPABERRIUR H {5 B -

M return, break B continue IBFAIE— try...finally At ry AR PWEIATEY, finally 14]
W AERHH WPUT. continue i AIfE finally FAIMRAEER . (JBEERTET 24115 AFAE— A1)
- BRI T RE S TEAERRR) -

PRECH IR MR th RS AT ret urn IBAIBTOER) . T finally TAIERPEET, HILIE finally
TR AT return iEA) R BEE AT

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

B RSEEWE 25 BT ATEF — TR B, A XM raise LB # G B AEraise 1% ) — 74k 5 .
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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 “WH” Bwith BT R
Lo BRI (. with_item 3 HHIFIBR) SKIEAIRIG—A B SCE RIS .
2. A BT U PIZRI_ exit_ () DMEISLEM
3. REVAM EFSUEBIARN__enter () Fik.
4. QiR witch i s — AR, RA__enter () WREMERHIRELA T .

"with" with_item ("," with_item)* ":" suite

expression ["as" target]

g with IBRSPRILIR__enter () TriRRBIRCRA AR R, W__exic () FFEUZPIM
PRI, AnSRAENS H Ap 0 SRR (F) A A i, 0 SR A FE TR A R N A A A R . 25 LT THT A9 5
6 4.

5. PATIERIAR .

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

WEAREA AR R R S8, HHRH__exit_ () FENLRIEE AR, WHZRE S EH]
Ko WARIREENE, WIZRHSPANH, HSMEPITwich IERZ IEHTER

WASEA A T R DOMAE RS RIR I, WDRA__exit () MRFEMESPANE, FRTEIZIKIBH
IR KA B ARSI T -

WRAGZATH , WEMAEFAEL S wi ch IBAIE R4 R SUEHAS:

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

ST

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

TE 3.1 R R A B SRR
S U
PEP 343 - ”with” i%4) Python with BRI A . SRR,

8.5. with ig4) 97
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8.6 HIE N

PR R SOBER RS T P 1 R SR E S (B WA R 2R R 3 —7F)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "Q@" dotted _name [" (" [argument_Iist [","]] ")"]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* ["," [parameter_list_stara:

| parameter_list_starargs

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRI SO — AR AT AT ) o B AR IR S 24 i Jo 0 i 44 25 1) PR B B0 PR 8 7 31— e ok g2 (eS0T 34
AU AR ) o XA BRI R S0 Y i 4R 44 25 NG T, A S R B sk T (8 1 1) 4 Jey iy 44 25
()8

BRBCE A RPATRREA s U 2 bR O A S AT oA 2

— AR BUE O] AR — A B A decorator FRA IR . 24 B EREE SCNRFAE L 5% pR B0E SCR A s o
P Miide FORAORME SRAEE R — DN S, B UAZR B RAE NSRRI . R[]
(EF B IR B e B PRI R - A Mias & DARRE D7 U o BIAnPA A

Qfl (arqg)

Qf2

def func(): pass
KEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AET IR G R EOF A 2 Im i 95 € B 45K func.

B—AWEANT A B M A4 = Rk XEFEWEAN, R Bopids h BAg SBONVESE”. ST — AR
IERIES:, HW R argument 7] DAERIH P BCE I, RO T S HIESREGMERE. MR- MBS
HAEME, FEFATE " Z BIRTE S ab B EA BONE - XAR R G RTE L PRk

BRINE S ALAT B OB T AT B R AR . X B 244 bR BOE SORE0 R A HORE— IR,
MR BT ERAER R . X — REBRIE S a2 xt 5, GIans 2 ol 5 ity i e 5
TH G AR RS TR (BIINm SR T —50) . WSEpR EROAER LS . REE A2
MNATIHUIN . Sead b ) — o2 M None fEoMERIME, HAE R B iA b maCHba Hab ATt Bian:

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

A A BRSOV 1 S — A At B A (S e o R __doc_ JRTE, R %R B docstring .
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PRECR A SCLE R ) — 1 o SRR A . sREOR BB 2RSSR P IMIrA TE SR, sH
MESE, SR TSE, SUNEOAME. WRAFAE * identifier” XHEMEX, EXPHIIHULA—ATIT0
AARBNAL BN LLE SR, O WERAFAE *identifier” XFERIE, BB
— A PSR BT RN B P 2R, BOA— R R S . fE7+” B *identifier”
ZRWESHR N TIES, Rt KT S HUE A

ST AH AR E, HERXNERS LRGN " expression”. MG SE A LA RE, £5
*identifier of **identifier XHEMIES WAL, METLAEA “RE" fiE, HEXCHER S5 %
Ja i E"=> expression”. XEEHRYER]DUZATAA 1) Python FikaX . ARVEMAATEAR 2 228 BRI 1
BRI DAE R RO 42 __annotations__ JEMEH RAXT G 22 05 R S BB 5 7). WRGEA T
annotations import from __future__ (73, WHRTESFEBTHH RN F45 5 DU I IER SRAER PE . &
W, ERTSEPATRECE SURBORE . FEXMIEILT, AR sRAENT vl e 5 BRI B 7R
Il o

OIS AL OREER— N Z AR EL) DAL BIFER R b (B 2 AT RERY . X 52 lambda ik
X, BEld Wlambda 55 X —77. TEYERE lambda FUR ) BLpRAIUE S — MR AL G4 e de ™ i) E
SCHY R 8 n] MR lambda RIK50E S0 R B — R AL i R (20 AR A FR . e £7 JE Sk BRSO,
HEFVFRITZ A TR A AR .

PP BYE RO sREUR T 2EX 5. FE— DB AT de £ THA7) S SRl el B mT 1 [m] =
ik o AEHREE KB T 1 1 ph A8 T DAY 04 251% def T8I s BRI SR s B BRI S I 4 & 5 40—

S

PEP 3107 - BBObRIE 501 o BRI E e .

PEP 484 - JRMRIPLR SRyERITAES e L RAMR.

PEP 526 - Wi balEMik A2 RSV ERERIIGE, AR R p s &

PEP 563 - SEIRMIBATEARM SCRFAEI 4TI 1 AP A £ FE SCPRAFAR 10 AR AN 2 B SRAE A S BUAR ¥ P F A 1)
FIEIVER

(o0}

7 REN

R SN LRI GRN E X (B WA/ R TR AL A —Y):

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

PR SR I TIE . P QRS Rl 20 B R91 3% (I VAR 2 %), SR e — TR Y.
BHORECA— DA TR R . B URTIRIIIEIINDIR H 52K object; KL, -

class Foo:
pass

ST

class Foo (object) :
pass

Wl Je ZEARAE — BT I AT (B I & 5 2052 Tl T, (DR G i e i 44 25 18D A AT 19 42 SR i 4%
2. (G, REERATRECE ) UARRETRIMAT, AT WO 2 e Rl a4 23 18] g fj
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7o — GG e, HERM 42 maoRs1%R, TR IR BRI R 24 2. A TR0
TE S 1) 4 ey iy 24 25 ) v 0 7 B 2R 52

FESAAR Y S TR PRI DU BRAFAE RN S __dict_ . TR B i nl Stk R 2R R g g, If
HUAGE T € SOBIR BT E L2 .

R RIEEATE Lk HEATE R E
R ABEE M IR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Yy 2R MERAE NS sRECR AR R . SR RS S E B 2K 455

Py DETE S0 TE280E SN E AR RO SR IE s BTSRRI it 52, Seplj@ ik nliEid self . name
= value TEJVAPIGE . RALBIEHIIPTIEL " sel £ . name” FIRIERVTI, 2id 1 17 =07 b i L) Js
PES BB 4 B2t . Fm T RSO R MR BN, (EAEILI 5T G AT AL (E T RS EOR B 9 44
Ho FTRABE 4934 25 R AR A AR S LA RSB AL B

S Y
PEP 3115 - Python 3000 Ji#jyC 8 K5 ICIEm BB MON M BT ESEIER L, DAK T Al kg By A Te 2RI 2R s

SR
PEP 3129 - JEEMREN WSS AGER AP . BB iR 2 AE PEP 318 Hgi5| ARY .

8.8 iz

3.5 B HE.

8.8.1 hiZEREE XL

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

Python A% 1] AYEZ L. EHGE K AT (2 Wcoroutine) . LEHMFERREUANTR, await Ml async FRiffF
ECN R KRBT await RIKX, async for PAJasync with HAEEMEREAH I .

/] async def MEYEE CHRELE 2 N IMEREL, RIFENTAEE await B asyne KT .
TEMRERR LA vield from ks Rf5| % syntaxError,
PV R R B 1

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

AR B — A ) U R R IR E 2B 2 2510 __doc_ 46H , WabiRi%ZK W docstring .
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8.8.2 async for i&4)

async_for_stmt = "async" for_stmt

asynchronous iterable BESEAEH: iter IS H H 2B b, Miasynchronous iterator W] PATEH: next J7 ¥k il H] 25
NS

async for WAV M b AR AT I AL
PAT ARG

async for TARGET in ITER:
BLOCK

else:
BLOCK2

TETE X ESE 6T

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

else:
BLOCK2

HHBR_aiter () f__anext__ () TN
TEDREREUA Z SMEFH asyne for iEA)¥FS| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—Fhcontext manager, BEWSAEEL enter Fl exit J7 35 PEEIIAT .

PAT ARG

async with EXPR as VAR:

BLOCK
e L RSN T
mgr = (EXPR)
aexit = type(mgr).__aexit_
aenter = type(mgr).__aenter__ (mgr)

VAR = await aenter
try:

BLOCK
except:

(R
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if not await aexit (mgr, *sys.exc_info()):
raise
else:
await aexit (mgr, None, None, None)

NESH_aenter () Ml_aexit__ () THEFE.
TEMAE R A 2 AMEFH asyne with iB8AP¥5| % SyntaxError,
S

PEP 492 - {§iJI] async fl await {75 5CBLPpRE RF AR/ Python Hfy— IS By, HFHEIAH Y 52

FFETA

&ix
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CHAPTER 9

= ERAH

&
it

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5E#a4 Python 2%

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY exec () BB FATHI

9.3 XEXHA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 RiEXHA

eval () T REXMA . ERXBBIF KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SERRIEENSE

X2 5e N Python 4K, BEHGAAMT R EMAR . PAZEBU#AT Python JESCPF MRS -

# Grammar for Python

NOTE WELL: You should also follow all the steps listed at
https://devguide.python.org/grammar/

H=

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file_input 1is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() functions.

# NB: compound_stmt in single_input is followed by extra 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] ':' suite
parameters: ' (' [typedargslist] ')’
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' test])* [',' [
'*7 [tfpdef] (','" tfpdef ['=' test])* [',' ['"**' tfpdef [',']]]
| 'xx" tfpdef [',"']1]]
[ "*" [tfpdef] (',' tfpdef ['=' test])* [',"' ['**' tfpdef [',']11]1]
[ "**" tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['=' test])* [',' [
'x1 [vEpdef] (','" vipdef ['=' test])* [',' ['"**' vipdef [',']]]
| "**' vfpdef [',']]]
'x0 [vipdef] (',' vipdef ['=' test])* ['," ['"**' vipdef [',"']]]
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| 'xxt vipdef [', ']
)
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))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"]
augassign: ('+=" | '—=" | 'x='" | r@=' | '"/="'" | '$="'" | ‘'g=' | '"|=

Ta<=t | te>=t | txR=t | r//=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]
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' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: '"for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
( (except_clause ':' suite)+
["else' '":' suite]
["finally"' ":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' 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

test: or_test ['if' or_test 'else' test] | lambdef

(Rt
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(8 7))
test_nocond: or_test | lambdef_ nocond
lambdef: 'lambda' [varargslist] ':' test
lambdef_nocond: 'lambda' [varargslist] ':' test_nocond
or_test: and_test ('or' and_test)*
and_test: not_test ('and' not_test)*
not_test: 'not' not_test | comparison
comparison: expr (comp_op expr)*
# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['>'|'=="|">="['<="|["<>"["I="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'['-") term)*
term: factor (('*'"|'@"'["'/'['$'["//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: ['await'] atom trailer*
atom: ('(' [yield_ expr|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '..." | 'None' | 'True' | 'False')
testlist_comp: (test|star_expr) ( comp_for | (',' (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)* [, ']
# 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 |
'RET test |
'*' test )
comp_iter: comp_for | comp_if
sync_comp_for: 'for' exprlist 'in' or_test [comp_iter]
CFoiaks:)
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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
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APPENDIX A

RIEXTHRR

>>> A2 H A L TP ERA R Python $/RAT . 2 IR T REASS B AR AR M TR RE B A RS 2 Ji o
- A H A A i AREIR AT BRIA K Python $87R 4, (U4E: Zidbrg i, miximaffiz i (18
5. e, WSS =ES 1Y), SR fEE R S .
2to3 —/>ff Python 2.x fUHE %6404 Python 3.x A1) T H | B AL PRI 4338 S MR TR AD -3k [y AT AR Tl Az
T B ()N 2 )
2t03 F EFEFRHEE Y, B4 1ib2to3s HRME— ML A& Tools/scripts/2to3. £l
2to3-reference.,

abstract base class -- IR IR FLLFFR ABC, @Xfduck-typing [FMTE, EFEME T —Fp e S 0 8987
X, FHZ FHEMEIGE hasattr () BT REMEE MR (B E K7 %), ABCHIA
TP, XRIFARgR 5 HM2k, (HAMEERE isinstance () Ml issubclass () FrARl; B
I abe FBLHCRY . Python HHF £ NE R ABC H T SLBIEHREEH (FE collections. abe #ibe) |
¥ (FF numbers BHUP) | i (FF 1o BiHuh) . SAERIAIMELS (FF importlib. abe R
H) o ARATRAE ] abe Aok Al H 2 ABC.

annotation -- b KECB|HANE R KEM. REESSORIBMERARS , B ENE Rrype hint RAEH .

JRHR A B AR ETE B TR AT TR, (A m7s i, RIEPEA R ARTE 2 Ao . SRR 5
__annotations__ JRiREMF.

Z:W,variable annotation. function annotation. PEP 484 F1 PEP 526, X} IWINREHIE NG .
argument -- S8 YEE T EREUHE L function  (Bmethod ) WIH. SE0-RWiFh:

o RAEF A TERRBE PRI A AR AT (BIA0 name=) BN A STERTTATA ~* 155
MR 28BIRTE, 3 A1 5 FELATRXT complex () B HIJET X724

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

c EEAM ANRT XTSRS (L ESEOTH BT SRR IT K A L/ 868 1 T A
* fiterable B TCRPIE N 2BIRUL, 3 M 5 AR PR T OIES
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complex (3, D5)
complex (* (3, 5))

SR R RIS R . A7 BN S WA 7, R, (E kT
KRBT B AT ISR LG RS B

3% Wparameter REFRFH , HILFEH SEGESH K5I K PEP 362,

asynchronous context manager -- 5725 |- F SR BIEY LRSS 8 L aenter. () Fl__aexit_ () Jf
WkRfasynce with i) PRAEEEATE S . o PEP 492 5] A,

asynchronous generator -- 53252 3% 1% BB Masynchronous generator iterator W R . B 5Milasync def
TE SRR R BARA L, ANEZAEET B E vield Fk A A —RINAfEasync for JEHRH{H
FE.
WARTEEE 218 A0 A e i, EERLRE O NI AR 24 77 £ R B R % . WRFEIE-RIE
BARE X, W AR AR .

— R AR R BT BB await RiEA B H asyne for Plfasync with A,
asynchronous generator iterator -- 525 2 85 5028 asynchronous generator FRELFT B EE R4 .

WXt )@ T asynchronous iterator, 48 ffl___anext__ () J7¥EE 2R [ —AN 0T EE TR R AT 7228
AR R AR BB T —A~vield Rk

B yield KMHMFRAEAIE, JCE2Y BT EIATIRE (ELIE RS BRI Y try 1HA]) . 2M40% 575 £ &
HENRBEGHAM__anext_ () BB ATEFFNRABIKER, BB IO ELELINGT. S0 PEP
492 fl1 PEP 525,

asynchronous iterable -- 52l B R 7] fEasync for iF A) fogh O B X . A E o B
W__ aiter () Jy{EIR[E|—Aasynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 52BkAREF ST __aiter () Ml__anext_ () HEMIRG . __anext__ Wi
1R[] —Aawaitable 315 . async for IR ERIRMN__anext_ () LR BSR4,
HFHF| K —4 stopAsynclteration #i. H PEP 492 5] A,

attribute -- J&M: KEKE| AW RIME, ATRAE G5 2Rl ARSI R B, IR R o BA
— Mgtk a, WA o.a KEIHE.

awaitable -- I[ZEREN 4 BEfEawait Rk HBIXTS . BT PAEcoroutine @ A await () R
S5, S0 PEP 492,

BDFL “& 528 m#E" W45, B Guido van Rossum, Python B8 .

binary file -- JEFISCHE file object BEWGIES F 7 KAt fo T HERISCAFRI B T HE A BRI (b, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile [H5LH.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object -- ‘1w 4R % bufferobjects F H.GES: 1} C-contiguous Fpp T4 . XAIEFIA bytes.
bytearray fll array.array X5, PARFLIEE memoryview X5 . FEAXT R0 #E L fp i i
BAEEAE PR XSRS PR S A SGE T B AR

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
Bl 744 bytearray PAJ bytearray [ memoryview. Hh#/EER — I HBRAF T A AT AL %t
G KT RIRY); XX T4 bytes ALK bytes XRH memoryview,

bytecode -- ‘> iy Python YU 2% 7785, Bl CPython f#REAS H 47 Python R NS . 7
LS ZAAE cpyc S, SRR AT [R)— SCPF IR R EpR - (AT DA S 25-K5 UL 38 4 150 7
T o A HPEEF” BA TR T T R A T AN A LS B ) virual machine 2 .. £ A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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T HNRATLATE dis BURH)SCR &R .
class -- 3¢ JIREIE P E SO R AN . S8 SGEH LSRRI BN HEF T BRI T iR 3L
class variable -- Y& H; e e AR, I HAURAERIYZ B E0 (A 2AE 20 L 20 -

coercion -- SIS RIEE L 71 A 5PN ) SR AR T, — PR SE O e UL o 75— Fh 2R 28,
W, int (3.15) ERFEE SRR B AAL 3, BAE 3+4.5 1, SRR —F (—4~2 int, —4>
se float) , WAL FIZR A BERI N, MRS % TypeError. WIREA R IR AALLALH,
FEJy GO AR I A AR A S B — ORI 26 AL, BIINZEE A £loat (3) +4.5 MAZ 3+4.5,

complex number -- 535 X ESEHCARGENY R, Kb A BCF AR N — SR — A A . B
A RERCEAOL (-1 PP OTAR) SRR, ERAEREAT SN 1, A TRAEYTSN J. Python NE TR
By sofe, R TREARC 20 g —A 5 52, BN 3+15. WPRTEZ math BLHR AT A
WRBURA, WHH cmath, REEMEAZE— DB BAEARE . WRIRBGE A L, ZIEE
LA S AT AR

context manager -- |- F3CEPUGS Ewith EBAPEH, BidEN__enter () Fl__exit_ () FEEFRE
TR SRS . S W, PEP 343,

context variable -- | F 30 & — AR AT E W LT SO AR A FEER A . X TAEL L /B
RN PITERRE AR A AE WA EE. A, MNP RO ERE, —MUTEREP RS Z
AT, W R SRR EEH RN K AR S AR B TiBER . 2L contextvars,

contiguous -- Y& — N AR ZE C i 425 Fortran #% 8 SN N R TELLY) . F4EZof & C F Fortran 1%
L. FE—YERE Y, B Sk H W IHE AR R LU AP HBHES ), SR BRI RS Iy . E£
Y C-IESU D, M3 AFHIIEHES B B e — R 5 V5 A 5% B B R ek . {H27E Fortran JEZE%AH
HlE A — ARG etk

coroutine -- Ppf PR THIFERTE L. FOIRE N DAFERE— S E ATHAE S — R . PR AT DAYEF
AR S EIEA L BHEAWKE . BflnEidasync der iHAREH. 1 PEP 492,

coroutine function -- PpFERAEL IR [B]—coroutine STEAIREL. PMERE A Eidasynce def i5h)FKEXL, I
" feflfrawait, async for fllasync with ST, X2 H PEP 492 5] A1

CPython Python #if2iH 5 HLTE S, 7E python.org | % 7. "CPython” — i F T-#E 0 BEHS R I 58 B 5 HiAth
SEFFIGN Jython BY, IronPython #H X %1l .

decorator -- Y R ITEN I — DR REL, EHE G ewrapper iGEE AR TIREUE . REMHARAY
I Tf3E classmethod () Fl staticmethod () .

AR FUE IR, DU A eR B0 SR S ESe 45 i

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ A RERE G B T2, (R R DA . A SR MR AP T 2 DL 2 2002 5L 9 3L B SORY

descriptor -- {83y FTEXT__get_ (), _set__ () Bi__delete__ () FEHXE. ¥—NLKEHEN
FIRZRES, BRI EIT S E B R A& . WEET, (EH ab 3R BBk —
AN ETERAAE a 2P E R FR b RS, (HUNE b 2 — ke, WS TR X iR % 5
Vo PRABIGAZR MRS IR Z K L Python [ ¢, [RONIX 2P 2 HEGFIEMALRE, SFEREk.
L BN BrE. BESTOTEDA RO 5 A

A RIGAFF IR R T 2R X0 55
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dictionary -- “y 8t — AN SCHRE A, L 0 A1 5 AR L S B AH N B (. BRI AR AR B _hash_ ()
M__eq () HEWXIS. 1E Perl i 5 HFKA hash,

dictionary view -- ‘FHLELE] M dict.keys (), dict.values () fll dict.items () IR [0 WIXT R IR N F
AL BN T FHAH W EIESHE, XEWRE YL FISCER, ROy AR . B
AL 5 A M AR F 3, W 1ist (dictview) . Sl dict-views.

docstring -- SCRY FRFH (03 B ISR — D2k IR FAF s . e RATIN &
Beams, (AR A BTESR . AR __doc__ J@IEH. T e TSN,
BEIR NS RAT O RS L

duck-typing -- 18788 F5—FhgafR XA, B AKEEE XTI R AR 2 B A EMmED, meH
PR RS o gUE . (CRERGR T, mERBE T, AT EMEN T ) hT iR
UM EAERRE 2R, it RIS n i i 2 S AR T R, MR BGE R type () B¢
isinstance () ki, ((HEEFEMN BN DA 40 248 % s se. ) AEES R hasattr ()
K sk 2 EAFP 4R .

EAFP R HORVF A2 )" I3 SCHHE o X fh Python F 1 AU 2 55 XA 2 {8 5 I o 1) o J P AT AE
HAERUE S RIS AR . X ] 3 PRI AR S SR K iIE e ry Mlexcept i), FHAN Y
W FELBYL W%, #ILT C S5 A2 HAIE = .

expression -- KL X W DORIBAER R IC. HA)Th, — RIS RE TR BN H{H. #F5.
JEYE s ST SR BRI, BT R A Rl —ME. SYSHAMIES AR, RIS
R RGA I RAFFEA BRI E B i statement, Bilwhile. WEHZIETIEA M AR L.

extension module -- § £ DA C 50 C++ i S5HUBLHL, (] Python 1) C APT R 5 5 %0 A S P AU
(e

f-string -- £ RF AP £ B0 F T I TAT R T I A RN AR RIS XA A fa i
f#5. 21 PEP 498,

file object -- SCPEXFGe SR BLTH ) SCPF AP AR R EBHERIXN S (A F read () Bl write O EFEHYTS
15) o MRIEHAUE T SRR, SO R AT DAL B FUSCRERE SCHF, XA TUAAfE , BB IR A
AU (BlanbRiER A/ . ARG X, BRI SS) . UGl ST & 28R

L B =B SRS Jedh =k ] ST, G =20 ST DASGUR S ENTRHE 1 E (Y
1E 1o Bl QUESCIFXIRIMIETT XM open () BE%L.

file-like object -- SCPERXT R file object [1)[R] SCiA].
finder -- #RAF — P S HERGP T ABLIR loader X5

M Python 3.3 ;B FAEF A RAI LR 48 Tk 125X % il sys.meta_path [, PAKpath entry
finders lit & sys .path_hooks ffif.

WL S PEP 302, PEP 420 1 PEP 451,

floor division -- [n] FHUBERI: 0] T &y A B S B AN BA R . R BOERR B B 2 7/ - B,
FikX 11 /7 A WITEGRRE 2, MSZMREFSEEERERE 2.75 . FE (-11) //
4 £5R[A] -3 PRI -2.75 @ T AGRIMEE R, L PEP 238,

function -- p%L T DARIE A & 3R MIEANME R — 155 . 38 AT PAT) Hope A BB Z A A48 e R BRI AT
Wil . 55 Wparameter, method A1 .5 4 € S 47

function annotation -- FREbRIE B4 BB 2 80R B{E R annotation
SRR T R A - BN PAR RN 2 A int SEOT AR Bl —A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PRBPR TR AR MR L 2 202 S0 —
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155 & variable annotation F1 PEP 484 X} I REAHEIA .
—future_ —Fh P, mIHRR e DL OR IS -5 2 AR R AR A B S AR

i?i(ii'??/\ _ future_ BIIFXFHE AR EORAE, ARV 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 -- K Y Inif RO FE A B A7 25 BB I3 A2 . Python S i a5 | VT AIOM— A~ BEAS A6
FIFT ARG ER EJ'IH% ARG PRI TSRS SR AT L3R IRy o AT DA g o ASEHResief il i [ it -

generator -- ZEpREY iR [0]—"generator iterator BIRREL. CAEERMBB L EERE, ARSAETHEEvield
ﬁﬁ%@?i RN AL for-TEEAMl ] B2 id next () zﬁﬁéfﬁ

W e A AT R AL, (ARSI T T A2 e £ R ik o WARFENE RN LS S, Hl
H% AFRPARE S S
generator iterator -- 2} R ESEIRES generator FREUT A BIINT S .
B~ yvield SIGHTRHMEAIE, A Ym0 BEHATIRGS (G RHAR S AHEGE R ry 54)) . N

HRBWENS, BN IR IAT (L'ﬁtﬁxﬁﬁﬁ%ﬁﬁ}\%‘ﬁﬁﬁ“ﬂﬁ ﬁzéﬁ%ﬂwﬁj@

generator expression -- /LR RIE X R B —PNEAARREX . EHEERBG I EEL A EXLT
—AMEAAE R JEEIN) for 4], PAK—DWER if T4, UTE RIS HINZREE R —F
HIH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z RIeR %L Sy A [ 1) 2 28 S B ) S 1 1) 224 e BSOS 2L R B E R D I 2 bl IR EE SRR
SR 5 2% o WAR A S B

Wi Wsingle dispatch RKiEFHES<H . functools.singledispatch () HEMizeA & PEP 443,
GIL Z: W global interpreter lock

global interpreter lock -- 2 Jsyf BEZT T CPython fERERR PR A —FHBLE], B RA DR R — I 2 A — 2R
AT Python byrecode, WEALHIE L BCEX QAR (4 dict SFHENERA) FOAFF L5 F24
4=fijfk 7 CPython SCB. 43 R8RS I B (A5 AR RIS 2 AR AT DT O, AR @A T HE 2 Ak
IE%%LE’J PAR(EN e
o LU E B =7 PR I AR BT AR AT T AR AR AT 55 0 s 4 W A R GIL
Jﬂzﬁl‘ TEAT VO Bt s g 2R GIL.

A (ARSI ﬂé’fﬁm/\%@lﬁ?&%) “EEE%%?T‘”” R 55 DRI, TRy ik ik
TE T AR AR DU T B PERE o 3845 SR Rl B ) B 1 i 3 B DA AR AR %, AT B DA 4
o

hash-based pyc -- J& TWy A ¥ pyc (o 1A R P SCAH AR i L T A 5 J A8 SR 18] A Al AT Rk 1) 5 1 i G2 A
3 %ﬂéf’/iﬁ%ﬁ?ﬁ%mk&

hashable -- W[W5 4y — > X G % I Ay (i 400 SR A0 A i J 00 N 46 R OO iR e A (Bl R
H__hash__ () J7¥E) , HATARHABXRHATILE (EFEAA_eq () k) . WIRAEXS
WIS EAT AR B e A (B LU SR A A
AR SRR G REAE A SR A BB, TR Ry S 2 ) A Pl AL

RZH Python HH R AIAE N EXT QAR AT v i) s Wl AR Ay (Blang) el i) #A R Ay s Ay
iy (BIANTCLAAN frozenset) (M ENIRITCR Y NG A A SR TS A i T SRS B R 3R
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WA A ENTEE R —EAAFE (B2 S HOE) . ENmma s T e
id ().

IDLE Python [f) IDE, “$EpJT %524~ JBREE" IESCHHE o 52 Python Bifl A AT PR ) B AR AR 45 AR
AREREL

immutable -- AR B FEERIR R . A GERRT . FAFRAICA. XX SN RERINE .
RIBAFE— DA FRIE, W ABIEGF RN G ENETREFE RIS A AR 2 ETZAER, flm
(SR Lok B

import path -- FARIE ML NE (B425 0 ) HRMSIER, KYEIRMIparh based finder JIRA I FA
Hbr. FEFAR, BAEIIZEFEARE sys.path, (HIRFGEABHRATHER H LHRWH __path
JE .

importing -- FA 4— /M) Python U AE S 73— ML H Y Python AURS T 66 11 72 -
importer -- FAZY EHIMBBIRAGXTS; WX GBEIE T finder SUg T loader

interactive -- 23 7. Python iy 5 — P B A MRERY, RIARY DATERFRERR P2/ A7 fa i A TE A Ak =X, S7 EP 3
THERHER . RFEATSHHED) python i34 (WA AZEARIG T BRI 6 36 B rh s P AH 1 3% B
T ) o A Il AR SR I B H RN L g s X Rb o XS AR . (G ICAHE A help (x) ).

interpreted -- fRFR Python —ELAMBRALE S, 52 HIAMR SR EAGE S, BRI K i T
PR EAETT 2 AT T . X B VR B S PR T DA LB £ AR A Sk M O T A S0 P PGB AT R
R S U HOAR PR 7 B TE R AR, R R AT 8. B Winteraciive,

interpreter shutdown -- fRFEZS S0 4 R K PAIINT,  Python MERESRFUE A —ANMRFIRIZ AT BOT 2 2 RO
AEPTCTE, FIAASTHRANS F 5CBE N AU SE . EIE 2 IR EDIC 25 o Xl P E A
2w 555 U R A A AT o E S P BEAAT AU W] RE B B A R, TR LB OB ) B U
EATAR (F LR Bl 7A AR e s S L 55 ) .

fREAR T Z I 2R N __main_ BOREEREA T A 58 AT -

iterable - [ ARAH G AEAS 5B AL AT RT G, Tk AU 1 T4 FE B4 R 9620 (B Lt |
str il tuple) DAEHEECIERFIRBBIAN dict, i 2 BENLT _iter () JiEHUEEH
T Sequence i SUI__getitem__ () JriERIfEE HE LKA,

AR R T for fRFRA ST 2 HABTR Z— MNP )y (zip O) v map () ...). H—PAMEA
MEAVENSEE R NERE iter O B, BXIRFZXTRMERL . XFEALEH THEE G —
Yot Iy o AR AT S nt, B AT A iter () 3035 A OB L. for iBFMEN
W B S AL PR LE AT, O — Al I ) R iy 24 28 B ORAEAR IR ORAF R ds . S Witerator . sequence
PA K generator

iterator -- KA K FR —EABEIRRMA . EREPFMEREN _next__ O 7k (BCHHEHNE
B next () FFBAREGF I SEA LTS % stopIteration fd. XMk
REXF R BIRTCRER, HEHAHE __next__ () HEHSTRHKEIK Stoplteration St . i%
RADAEA__iter () IR NRBRIHRZIERGR G E 5, NIEAGRLE BRI R, w9
T HA R G IR e — R Z I BISNE AR 2 2 B A S . 2
MR (BN List) FEAREBREIHEA iter () BMEEURTE for MRFRH B RE S E— ik
At QERAE IO DL ARs 10 2 USRI 2 3R [0 2 Bk AU AR e R Y ] — s U 4, A
EAPMB R EE R

W25 B £ typeiter,

key function -- SpR% FH PR KRR B BR 40, 2 BEAS AR ol 1 T HE P B HFOLBOE R TR X4 BilAn, Locale.
strxfrm () AT A T ERE KIS 29 E T HEF 8 -

Python H A ¥ 2 T H# o vF 1 4 o BOR 45 8 e R W HEAL 8040 21 05 50 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapqg.nlargest () PA K
itertools.groupby (),
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A E— MR Z R BN, str.lower () Rl ARIAEZRS K/ NG HEF AR E. 7391,
SEEMREC A ST 1 ambda FAFCEBIE, HIA1 lambda r: (r[0], r[2]). i&F operator fihiz
T =R B ERE . attrgetter (). itemgetter () flmethodcaller (). AAE UHMIHHT
— T PASKE B RN ) B pR £ s 191

keyword argument -- o3t =S8 £ Wargument,
lambda (i —A> i lexpression 14 BUP) 2 PR R %L, FRIBNSAET R BT BOR(E. B2 lambda 55 F)VE N

lambda [parameters]: expression
LBYL “Jefif JGBkER” M T . XU S 5 XA SAEDE T IR ) sl e 2w e Ak A w25 . ik
WA EAFP J7 UG A HE, RS AR R ] £ £ 35 )

L2 LMY, LBYL RS TE “&F” Ml “BRIR” Z R A F 5w K. filhn, DAY if
key in mapping: return mappinglkey] FJREH T7ER B ERAEZ G HANLAE N mapping %I
T key T i o XA ) AT JE B 60 1) EAFP 5 2R g dk o

list -- 51| Python B [ —Fsequence, BIRH AHIFR, (A RMIT HALE S P r9Zdlm 80L&, WA
Vi TTR WIS R O(1).,

list comprehension -- 5| 4b H— A7 51 v i e A 8RR 43 0 R Ok ] 45 SR 5 R — P R B H A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥HEK—70
F| 255 {5 B N TN FE R R BON AR (Ox.) B9 SR Hibir AR Ay, a2 4w
range (256) HFHIFTA LRI PALIE.

loader -- MRS TTMBRIIIXT S . BUHE L 440 Lload_module () B . EkEREE h—Afinder
R, RS0 PEP 302, X} Tabstract base class A2, importlib.abc.Loader,

magic method -- AR Jjid: special method W)AEIE 2R XA

mapping -- Wit —FPSCRHE AR IFSLIL T Mapping & MutableMapping HlIREIE T FrlE T A2
PNFE, RN RH T35 dict, collections.defaultdict, collections.OrderedDict
PAJ collections.Counter,

meta path finder -- JCPEIEEREY sys.meta_path WIEZRTIR B finder, JCEARE 2SS path entry finders
AT R A

& A importlib.abc.MetaPathFinder T EICEAEE TR as T LI HYE,

metaclass -- JLH —FHTOIEZERZE. KE LAERL . RFMMEIY R, TORNTEZ FR=ZASH
FROVEA RS . R T DN R B i feiE 5 A N ERIASE I . Python B4R 52 ATE TR AR
BHEXITE . K N FOKIEATREXA T, EYTRE B, Joe rT4R Ak sm A e ry ffk 7y
Z. ENCHA TICREEDIN H & ARt IR R a8 SCHag], AR 2415 .
BEEZIEH SNk

method Jj7k YESENTE U BREL. WERVERZRM LB — BTN, I 2SR BIR S A 3
H—A~argument GBI M4 N self). £ function fnested scope.

method resolution order -- J5 JEFHTIRIT 75 I5 AFAT T 5002 A0 A 40 i A 48 R LT T e JE U . 37
FF Python 2.3 J7yARHTINT T A H 2.3 BUE Python fRHT#% BT FIAH S BE ML .

module il X5 Python ARSI —FhHA AL, ARG ML a4 250, AT & 13 Python Xf4¢.
BRI 3@ i importing 1AM ZLF)] Python i,
Y Wpackage.,

module spec -- BiJu R — A~ dr 2 28], Hd & T s B g4 X 3 AF E. & importlib.
machinery.ModuleSpec LA,

MRO Z: lLmethod resolution order
mutable -- W2 WXL ATEH 1d () CREFEDE G OL N SR HBUE . 535S Wimmutable,
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named tuple -- 508 ARiE “H4 04" TH%?EHQU?EEQE HHIL AR ARG | SR RE i 24 P
PR DT MR IR B . AR R I Bl A mT BEI AT A

AUeNERMETRAICH, Wi tine.localtime () Ml os.stat () WRENE. 75 —05 2

sys.float_info:

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

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

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

True

e H 4 O R P B (BN BB ). At , B ST IE nl il R e U tuple QR I E L
AFRFEBR AR AR . XM AT LS, siE i L) %l collections . namedtuple ()
Bl e RO IR ST T4 5 5 BB A e A AN

namespace -- fif 4230 4 2 AR AL RN . fr =B RE. SRANER, AR iRE
i 2] (FEITYEZ ) o 4 23 [ L B Ik i 4 oh R SRl BN, % builtins.open 5
os.open () Al 4 H W 25 AR IR 4. fir 44 25 1) 38 1o BH i A B S BRIRAS R BSOR 35 B B 5
ﬂiﬁﬁﬂﬂf’ﬁf‘@ 4N, random.seed () jﬁltertools islice ( Lﬁ"ﬁ{%%@%Tﬁﬁ“@’ﬁlﬂz
B random 5 itertools i HISLELT .

namespace package -- iy #4755 {0 PEP 420 75 | A p)—F (U 1 T i B i package , fiv4a =5 A1 AL T A
AEAEFoRY), HAlid Ty s\ Gregular package N[E, PEAEATEA _init__.py 3CfF.

FHAIZ Wmodule ,

nested scope -- iR EE I 75— E GEB NG HASERIRE S . BN, 75— REZ N LRI R ET PAG ]
HIE AR . TR B A R A Xﬂlﬂiﬁxﬁlﬁ'ﬁﬁﬁ&k@?ﬁxﬁ( SR AR T S A R T B N2 AE
. KUY, RS NERT2RG4 %50, @idnonlocal KT SRS AINZER
I

new-style class -- ¥R 4T H B C Y T FrA Z0F R 2RI X0 IHFRE - 75558 Python iiAs A #iak
ZERENS (1 Python Frif i e R R4S, BN slots | HARFF. FHIEJEYE. _ getattribute ().
R EMES TS

object -- X4 (LA AR (JEMEEE) PAKTE XATh (i) MEdE. object gL ilnew-style class ¥
HIERERY .

package -- U, —FpR] & AL B I HLASFE ) Python module. MFAR Lk, 2 H __path_ &
1A Python A5k,

Y52 W regular package Fnamespace package.

parameter - J5% funciion (S79%) 7 G456k , 48 BT DIBESERY A argument (SAE 26y
WE, 2M%%). ALAES:
* positional-or-keyword : (LB KT, T8 — DA DMERE E A4 2 AT AVE R < 42 i A%
ARJSES: . KeBANTES AL, BIAIRTE R foo I bar:

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

* positional-only: {LFRAIE, € —A HBEHALEE AR SE. Python Hilfy & AR EITE 21
A (gt N E K %&ﬁﬁ[‘ﬁuﬁﬁ// (Hetmabs () ).

o keyword-only: {{FRREET:, F5&E A~ HABE REFAE AN SE SR FIES ] 7E R L
FE L ESH) R & BN A B S 8 EEZ N AR B S 2 ii—A * K X, FlnF
TR kw_onlyl FI kw_only2:
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’def func(arg, *, kw_onlyl, kw_only2): ... ‘

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

’def func (*args, **kwargs): ... ‘

o var-keyword: T]7AECEETE F5E AT DARIME AR TS0 (MEInfE HALE S E 32 00
FBHRZIG). XFIESELAERSAMEIME ** Kw L, i EwEe) kwargs.
TEZ 0] DA B4 2 PRI S50, U nT DA R L8 ] Be S 40048 e BRIAE -
71Z: Wargument RiEFRLH . SEEESHXNTRE ILFE,. inspect.Parameter Z&, FH3E 3L
—4pLJ PEP 362,
path entry -- Y4 A 11 import path " —ANBPALE, 2 Apath based finder ] R IR T AR,
path entry finder -- J%42 A D #8S F—A[ AR 20 sys . path_hooks (RBfipath entry hook) & [8] ) finder
W5 BRI T path entry g AiARHE .
5% importlib.abc.PathEntryFinder DA T #BKIEA D EIRA I SLIAA T

path entry hook -- J& £ A D81 —Fh Al W FIXT S, TERITE AT & R AR path entry H RIS DL T REAS
H sys.path_hook %R [E—A path entry finder,

path based finder -- J£ TV MR ES BRAM—Fp Uik 12 &3R5, AIHE—Nimport path AT FRATS

path-like object -- JiIERX R T XM RGBS . BB E T PUE N FRBEN str 80
bytes %, WA PAE—NELEI T os.PathLike MMUAIRIER . — 3 Hf os.PathLike PHLARIS
AV os. fspath () BREEEWN str 8L bytes BRI I REG KL, os.fsdecode ()
os.fsencode () A B KRBT str 3 bytes KBPWLER . XI5 & h PEP 519 5| Al

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

portion -- {85y MK — a4 AR A H SR NSRS (BRTREAFRCT —A> zip SUPFN) , BLpE SO
PEP 420,

positional argument -- {3\ 5% 2 llargument .

provisional AP -- #5 APY 77 APL 24504 R HERRAEAR M 2 1) ) ) AR A PEORUEZ SR I A . R
RMRIL A A S PAERUE, (HREHGARCEE, ol n] BEAEA% OIT B35 1 A E 1 Dl
THATRGAARAR Y (B EARER %R D) o WMEOR A SR I T - (UE APTHONAZ 1
R TR B EE LR R B 1 A B A R RE X A

RIEEX 4 E APL UL, 1A AR E SN G MR 227 — A ) A A B &R
SILA BB BN P ) JE A R Ty 56
IXFPAL PRI RE AV FERF SR TE , AN B TR S I BT B BT IR . TR WL PEP 411,
provisional package -- #[ 5 0 S Il provisional API,
PythOflﬁi%OO jgyth;n;k-x RATBRRIEAR (X4 FAERCA 3 1 &R T st e L 1)« AR
W5 N “Py3k”.

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

117


https://www.python.org/dev/peps/pep-0362
https://www.python.org/dev/peps/pep-0519
https://www.python.org/dev/peps/pep-0001
https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0411

The Python Language Reference, .75 3.7.8

for i in range(len(food)):
print (food[i])

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

for piece in food:
print (piece)

qualified name -- ROE# B8 —UARUS M BRI PR, R ABCHRAY 42 R A Y2 b SCROFENS 2 B
ROk BT, AHE I PEP 3155, X T Z A RERIZE, FREA IR SR AR —E

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

295 T 5 B, TR E S AR BRI PSS TR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5[ HIVHEC XTRFE X 20951 HEECE . 24— DX RE51 VTR AZER, B s R oot
e 51 THECHE Python AR R Uil 7 2 A Al Wiy, {H'E @CPython SEIL— A KBICE . sys BibE X
T—/> getrefcount () pR%L, T 03 AT B R MIERE X S 05 T

regular package -- Y LG8 Vpackage, BIANALEH—A _init_ .py CHMIHE.
%2 Wnamespace package.

_slots__ —FPBEIERNFREG B, G 75T A B S0 JE 1 S X R RS B S B P SR TR A . BRI R
RFAT, BEERTEHEARY, i RREEDEIEL T RA, SN YR, I
HH A A RS2

sequence -- Ji- 4l —Ffiterable, '©SZFpES  getitem () FRERITERM RS TERUY ST R VI,
LT —AREFHKER_ len () F¥E. WEBFFIREA 1list. str. tuple fll bytes,
HEER dict W getitem () Fl__len_ (), [HEIANBTEEIETS, HREERK
B8 P AT B immuiable SR ARREER

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

single dispatch -- ¥u50JR —Fhgeneric function 3YRIE, HELHUER T BASEIW R AORERR .

slice -- Y) )i &5 HALS T sequence B—HR XS . U1 @i i SARbRic kRGN, 76 11 H4aH
JUAPABE S RMET, Bl variable_name[1:3:5], &5 (M%) FRiCFEPEEH slice X
%,

special method -- }§5% )ik —Fi Python [RCi IRk, HORI A FEB PATHE E BAEOTIATIN AR 45 . X
PO AR T A BN R LR . R SR S W 7k o ik % AR

118 Appendix A. RiEIEBR


https://www.python.org/dev/peps/pep-3155

The Python Language Reference, k4% 3.7.8

statement -- {4y 15HRBTFE (—AMRED “B) WAL, — 2B AT AR expression BT
KEEFIGER, Bltnif, while B for,

text encoding -- SCAZHRY I TFf Unicode 545 5 4 it 0 747 FR IR A % -

text file -- LA LA —FHAENSIES st K4 file object . T SCAR SCAASEBR K& 1 ) — NI ) 737 1 B0E
T B sk Bext encoding. SCAR U FAFEASCAEE ("o 5 'w') FTHFHISCHF. sys.stdin,
sys.stdout PAM io.StringIO HJEEHI.

HiESFbinary file T fRREW RS F 5 3 7 BYSCIRISR .

triple-quoted string -- 5 '3 4F il HREAW = MESNGES (V) SFBRG1S (C) BWFAEH. ENTED6E
ESHREE M5 SRR TR A2, BR2EZMAL. ENARFRETFR RN EE R
SRS RS SANG S, IF BT AR AT o T S R RAT , 7RSS SURY A7 £ IR B4 A

type -- J_M R F e E—A Python ¥4 )8 TH AR BARTGEAA —FERL, THEXRAER, [TpA
PR'ER __class__ &M, di2id type (obj) KIKEL.

type alias -- JERUMH, — A IAUA[R] A, BT sURIEIRBURE 4R E IR IRAT o
KRB BRI A X 2w . Bl

from typing import List, Tuple

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

] DA B Ry e

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z 0, typing £l PEP 484, H A %t I T RE AN
type hint -- RBIBLUR annotarion JyAs . ZEJ@ME. RENIE S B0R [BHE S E T 288

R R T AR, Python ARNEOREEME, (HH A ESRA M THEME, T8 IDE SEE
A S,

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

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

universal newlines -- Jli Hl#it47 — PP ORI 73, RPA R IFA S EIR AR TE5 AR 8 . Unix f1745
WZE "\n'. Windows [JZAE "\r\n' PAMIHA Macintosh [{Z)E '\r'. = PEP 278 fil PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation -- ZF Hibii: X & B B M annotation
TEAREAR s BRI, 8 T3k LA

class C:
field: 'annotation'

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

AR BARE TR R AR AR UL A A7 02 0 A5 ) —
5% function annotation., PEP 484 F1 PEP 526, ,ﬁ:ﬂ!ﬂﬁﬁt%ﬁ%ﬁﬁéﬂﬁ%ﬁ

virtual environment -- JEIIAEE —FP R H PME R BB TR IAEE,  feiF Python I RN, FI R P AE 2235 1
F+4% Python 43 & ALK AN 23R A — R 4 iz ragHAth Python I FHREFFHIFT M

HZN venv,

virtual machine -- JESIHL — & 58 4 8 o 50 0F & AT L. Python FE ML AT $047 7 5 65 4% Pk 2 BT A= i
H]bytecode.

Zen of Python -- Python 2 #f %1/ i Python 311 M 5452, A THM S HXMIES . A HIEN
HAAERL H PR AT P A" import this”,
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APPENDIX B

i A

IXBESCRYAE A H reStructured Text JJE3CRY, | Sphinx  (—~% 724 Python SCRY 5 Y SCRY A s ) BIEE.

AR SRS BT L RURE R TF S 52 42 ph B I 56 Y, XA Python 42 B, WUREAES Sk, i
reporting-bugs T AEUINAZ: 5. A BAIN YL B 76 1

RN it -
* Fred L. Drake, Jr., @3 7 H 354 Python SCRYR T HEE, DAKIRE T HEH 21 30RY;
e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python T8y Rk

AR Z %} Python i, Python FifE &l Python SCRYA Tk A, B Python JELHS & 7 Misc/ACKS SC{431)
TR TR

5T Python K ARITTR, Python A5 T HILHH (SR - WA 1!
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apPENDIX C

7 B FiF AT

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 =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

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

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 FiF PYTHON 3.7.8 iy PSF #FE[fHiY

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

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

3.7.8 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 3.7.8 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 3.7.8 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 3.7.8 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
3.7.8.

4. PSF is making Python 3.7.8 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY REPRESENTATION..
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.7.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.8
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.8, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—of
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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 3.7.8, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 ) BEOPEN.COM #F ] ipi{

BEOPEN PYTHON JT- 58 A MR 1 i

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

Qi3]
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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 F§F PYTHON 1.6.1 ) CNRI o] #i¥

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
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

(Fotakss)
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this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.3 #WUWFR I fFa9F ok 5055
AT 2 Python AT 5 =y BOPHI VT RIBOIIT AL, Wi R A e FLRIE A K

C.3.1 Mersenne Twister

_random IR E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 11X,
. PN 2RI e iR (FR):

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

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

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

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

(FItakss)
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modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket Ml getaddrinfo () fll getnameinfo () M%L, XL EIRMSZE WIDE I H (http:/www.
wide.ad.jp/) BRSO

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

(Rt
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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.

C33 REEEFRS

asynchat and asyncore HHADE DL EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies Bl & PLFFEHA:

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

(Rt
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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 HITIEER

trace BHE S PAT R

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode &F#§

uu AL DA

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

(Rt
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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 = 2= AH

xmlrpc.client FEHVEL A PAR ARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHLATHEM:

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,

(Rt
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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 BHKT kqueue Y AL & AR A RA:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.10 SipHash24

Python/pyhash.c 34 { Marek Majkowski’ %f Dan Bernstein [ SipHash24 Sk 528 . BAS AR E:

<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

(Rt
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to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

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

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c UL T CiEF 1Y dtoa Fl strtod pRi%k, TR C 1B WSO B FAFER T4, %
A4y David M. Gay [#)[5]44 SCH-IRA T, 2477 7] A http://www.netlib.org/fp/ T #%. 2009 4E 3 1 16 H &%
) SR ST 5 AT BOBURA 1 7 P I

/**************************k*k******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY . IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

*

***************************************************************/

C.3.12 OpenSSL

WRBVERG AT, W hashlib, posix, ssl1, crypt BIH{fi ] OpenSSL FEk$Emthfg. MAh, EHT
Python ] Windows Fl Mac OS X ¢ #2J7 7] R 4.4 OpenSSL FER#E D1, Jir ATE AL .51 ) T OpenSSL 7]
HER$E 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.

Qi3]
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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

Lo R S T S RS N IS S N S SN S SN SN S SN S S S N S T TS T S S S T R N T N S N S N .

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young

(Rt
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* (eayl@cryptsoft.com). This product includes software written by Tim
* Hudson (tjh@cryptsoft.com).

*

*/

Original SSLeay License

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

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

Lo I R S S SR S N . N S N S S S S S ST N S S TS T S S N S S A N N N S N N
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

BRAEBE —-with-system—expat BUHE THHE, 50 pyexpat §ARIE & expat JHHIFE DA EHY:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINEFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRARMN ——with-system-1ibffi WU THE, BN _ctypes ¥ HN et libffi JHEHE DIH )

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,
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EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

PR ARG EARFIRY 20ib AR IH M ok A, W 55 zlib PSR 8 DR 2 1ib 37 J&:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i M F ML BLEL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is 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
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disclaimer in the documentation and/or other materials provided
with the distribution.

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

FrdEfi ] ——with-system-libmpdec ¥ THE, N _decimal BiHHlE H 17 libmpdec FEA)#5 V1Y
A

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

Python 53 SCHY:

Copyright © 2001-2020 Python Software Foundation. {48 TG+ H]

AU © 2000 BeOpen.com., {38 TG AUH

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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source encoding declaration,6
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__delattr__ () (object 7 i%), 28
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annotations asynchronous generator iterator —- &
function, 99 F A kB R E, 110
anonymous asynchronous iterable -- #3F 7 #% X £,
function, 77 110
argument asynchronous iterator -- R#H#&RE, 110
call semantics, 69 asynchronous—generator
function, 20 T4, 67
function definition, 98 athrow () (agen 7 i%), 68
argument -- %%, 109 atom, 62
arithmetic attribute, 18
conversion, 61 assignment, 82
operation, binary, 72 assignment, class, 22
operation, unary, 72 assignment, class instance, 22
array class, 22
Ik, 19 class instance, 22
as deletion, 85
except clause, 95 generic special, 18
import statement, 88 reference, 68
X4 F, 88, 95,97 special, 18
with statement, 97 attribute —- &M, 110
ASCII, 4,9 AttributeError
asend () (agen 7 i%), 68 7145, 68
assert augmented
&4, 84 assignment, 83
AssertionError await
B4, 85 in comprehensions, 63
assertions X85, 71,100
debugging, 84 awaitable -- H&fEx4£, 110
assignment
annotated, 84 B
attribute, 82 b'
augmented, 83 bytes literal, 10
class attribute, 22 b"
class instance attribute, 22 bytes literal, 10
slicing, 83 backslash character,6
statement, 19, 82 BDFL, 110
subscription, 83 binary
target list, 82 arithmetic operation, 72
async bitwise operation, 73
KHEF, 100 binary file -- 34| X, 110
async def binary literal, 13
47, 100 binding
async for global name, 90
in comprehensions, 63 name, 43, 82, 88, 98, 99
&4, 100 bitwise
async with and, 73
47, 101 operation,binary, 73
asynchronous context manager —- % ¥ L operation, unary, 72
TXEEE 110 or, 73
asynchronous generator xor, 73
asynchronous iterator, 21 blank line,7
function, 21 block, 43
asynchronous generator -- 4 K&, 110 code, 43
BNF, 4, 61
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Boolean
operation, 76
XA, 18

break
iE 4], 87,94, 96

built-in
method, 21

built-in function
call,71
&£, 21,71
built-in method
call, 7l
st4, 21,71
builtins
ik, 103

byte, 19

bytearray, 19

bytecode, 23

bytecode -- F ¥, 110

bytes, 19
[ & & %, 26

bytes literal,9

bytes—like object —— FHEX£, 110

C

c, 10
language, 18, 21,73
call, 69
built-in function, 71
built-in method, 71
class instance, 71
class object, 22,71
function, 20, 71
instance, 35,71
method, 71
procedure, 81
user—defined function, 71
callable
14, 20, 69
C-contiguous, I11
chaining
comparisons, 74
exception, 86
character, 19, 69
chr
B & &%, 19
class
attribute, 22
attribute assignment, 22
body, 33
constructor, 25
definition, 85,99
instance, 22
name, 99

*t4,22,71,99

&4, 99
class —— %,111
class instance

attribute, 22

attribute assignment, 22

call, 7l

T4, 22,71
class object

call, 22,71
class variable —- %7 &, 111
clause, 93
clear () (frame 7 %), 23
close () (coroutine 7 i%), 41
close () (generator 7 i%), 66
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_1lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 43
code object,?23
coercion —-- MEH KA EH 111
comma, 62

trailing, 77
command line, 103
comment, 6
comparison, 73
comparisons, 26

chaining, 74
compile

[EE & %, 90
complex

number, 19

[EE &%, 38

T4, 19
complex literal, 13
complex number —— £, 111
compound

statement, 93
comprehensions

list, 63
Conditional

expression, 76
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conditional
expression, 77
constant, 9
constructor
class, 25
container, 18,22
context manager, 39

context manager —- T X&H &, 111
context variable —-- FTXZFE, 111
contiguous -- #4111
continue

iE 47, 88, 94, 96
conversion

arithmetic, 61
string, 26, 81
coroutine, 40, 65
function, 21
coroutine -- g, 111
coroutine function -- WAEE % 111
CPython, 111

D

dangling

else, 94
data, 17

type, 18

type, immutable, 62
datum, 64
dbm.gnu

HR, 20
dbm.ndbm

HHk, 20
debugging

assertions, 84
decimal literal, 13
decorator —— AR, 111
DEDENT token, 7,94
def

iE A, 98
default

parameter value, 98
definition

class, 85,99

function, 85, 98
del

iE 4,25, 85
deletion

attribute, 85

target, 85

target list, 85
delimiters, 15

descriptor —— H#x®E, 111
destructor, 25, 82
dictionary

display, 64

x4, 20, 22,27, 64,69, 83
dictionary -- 4, 112
dictionary view —-- FHALE, 112
display

dictionary, 64

list, 63

set, 64
division, 72
divmod

[EE & %, 37
docstring, 99
docstring —— XHEFESE, 112
documentation string, 23
duck-typing —- #F KA 112

E

e
in numeric literal, 14
EAFP, 112
elif
KET, 94
Ellipsis
X &, 18
else
conditional expression,77
dangling, 94
X4, 87,9496
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 44
error handling, 45
errors, 45
escape sequence, 10
eval
[FI& % %%, 90, 104
evaluation
order, 78
exc_info (in module sys), 24
except
KT, 95
exception, 45, 86
chaining, 86
handler, 24
raising, 86
exception handler, 45
exclusive
or, 73
exec
& & %, 90
execution
frame, 43, 99
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restricted, 44
stack, 24
execution model, 43
expression, 61
Conditional, 76
conditional, 77
generator, 64
lambda, 77, 99
list, 77,81
statement, 81
yield, 65
expression —— F#k R, 112
extension
module, 18
extension module —— ¥ Bk, 112

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —-- f-F{FE, 112
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_1lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object -- XfX%£,112
file-like object —-- XHExt%£, 112
finalizer, 25
finally

X4, 85,87, 88,95,96
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- HH&E, 112
float

[ & & %, 38
floating point

number, 18

x4, 18
floating point literal, 13
floor division —-- 1 FEERE, 112
for

in comprehensions, 63

iE 4], 87, 88, 94

form

lambda, 77
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, l11
frame
execution, 43, 99
X%, 23
free
variable, 43
from
import statement, 43, 88
X F, 65,88
yield from expression, 65
frozenset
x4, 19
f-string, 12
function
annotations, 99
anonymous, 77
argument, 20
call, 20,71
call,user—-defined, 71
definition, 85, 98
generator, 65, 86
name, 98
user—defined, 20
14, 20,21,71,98
function -- E#, 112
function annotation —- FHAFIE, 112
future
statement, 89

G

garbage collection, 17
garbage collection -- Hrdf[E Y, 113
generator, 113
expression, 64
function, 21, 65, 86
iterator, 21, 86
T4, 23, 64, 66
generator —— A ik, 113
generator expression, 113

generator expression —- 4 g HEFRHER, 113

generator iterator -- 4 R #&#& R EH, 113
GeneratorExit
B4, 66, 68
generic
special attribute, 18
generic function —— Z A H#, 113
GIL, 113
global
name binding, 90
namespace, 20
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iE 4, 85,90
global interpreter lock —- 4 & B 24,
113
grammar, 4
grouping, 7
Fl
handle an exception,45
handler
exception, 24
hash
[EE & %, 27

hash character,6
hash-based pyc ——- #FW%FH pyc, 113
hashable, 64
hashable —-- #¥%%, 113
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
& &%, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 114
if
conditional expression, 77
in comprehensions, 63
&4, 94
imaginary literal, I3
immutable
data type, 62
object, 62, 64
&, 19
immutable —-- AT 7%, 114
immutable object, 17
immutable sequence
£, 19
immutable types
subclassing, 25

import
hooks, 50
&4, 22, 88

import hooks, 50

import machinery, 47
import path ——- B AK#E, 114
importer —— B A4, 114

ImportError
B4, 88
importing —— & A, 114
in
KT, 94
EHAE, 76
inclusive
or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice % i%), 24
inheritance, 99
input, 104
instance
call, 35,71
class, 22
T4, 22,71
int
& &%, 38
integer, 19
representation, I8
A, 18
integer literal, 13
interactive —— X %, 114
interactive mode, 103
internal type, 23

interpolated string literal, 12

interpreted —— FEEA, 114
interpreter, 103

interpreter shutdown -- @E#HXH, 114

inversion, 72
invocation, 20
io

HHk, 23
is
BHIF, 76
is not
EHEH, 76
item
sequence, 69
string, 69
item selection, 19
iterable
unpacking, 77
iterable —- W#ARXZ, 114
iterator -- # R %, 114

J

in numeric literal, 14
Java

language, 18
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K

key, 64

key function -- # &, 114
key/datum pair, 64

keyword, 9

keyword argument —- x#F 5, 115

L

lambda, 115
expression, 77,99
form, 77
language
c,18,21,73
Java, 18
last_traceback (in module sys), 24
LBYL, 115
leading whitespace, 7
len
[FIE %, 19, 20, 35
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, §2
comprehensions, 63
deletion target, 85
display, 63
empty, 63
expression, 77, 81
target, 82,94
4,19, 63,68, 69, 83
list —— %%, 115
list comprehension -- #|k#HEE R, 115
literal, 9,62
loader, 49
loader —-- Ju# %, 115
logical line,5
loop
over mutable sequence, 95
statement, 87, 88, 94
loop control
target, 87

M
magic
method, 115
magic method -- EARF %, 115
makefile () (socket method), 23

4., 20, 22, 69, 83
mapping —— B, 115
matrix multiplication, 72
membership

test, 76
meta

hooks, 50
meta hooks, 50
meta path finder -- TLERZEHKHE, 115
metaclass, 32
metaclass —— T, 115
metaclass hint, 33
method

built-in, 21

call,71

magic, 115

special, 118

user—-defined, 20

x4, 20,21,71
method resolution order -- 7 3 M # R 7,

115
method F i, 115
minus, 72
module

extension, 18

importing, 88

namespace, 22

T4, 22,68
module spec,49
module spec —— HEEHA, 115
module ¥, 115
modulo, 72
MRO, 115
multiplication, 72
mutable

4,19, 82,83
mutable —- T, 115
mutable object, 17
mutable sequence

loop over,95

#4&, 19
N

name, 8,43, 62
binding, 43, 82, 88, 98, 99
binding, global, 90
class, 99
function, 98
mangling, 62
rebinding, 82
unbinding, 85

mangnz;r;g& named tuple —- B &4, 116
. > NameError
mapping 148, 62
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NameError (built-in exception), 44
names

private, 62
namespace, 43

global, 20

module, 22

package, 49
namespace —-- 44 % d, 116

namespace package -- #& X E4, 116

negation, 72

nested scope -- #%EEFHE, 116

new-style class -- #2116
NEWLINE token,5, 94
None

T4, 18, 81
nonlocal

&4, 91
not

EHAE, 76
not in

BEHF,T6
notation,4
NotImplemented

&, 18
null

operation, 85
number, 13

complex, 19

floating point, 18
numeric

T4, 18,22

numeric literal, 13

O

object, 17
code, 23
immutable, 62, 64
object —- Xt%,116
object.__slots_ (FIE % &), 31
octal literal, 13
open
[ & & %, 23
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

overloading, 24
precedence, 78
ternary, 77
operators, 15
or
bitwise, 73
exclusive, 73
inclusive, 73
BHAF, 76
ord
EE &%, 19
order
evaluation, 78
output, 81
standard, 81
overloading
operator, 24

F)

package, 48
namespace, 49
portion, 49
regular, 48

package -- 4,116

parameter
call semantics, 70
function definition, 97
value, default, 98

parameter —- K%, 116

parenthesized form, 62

parser, 5

pass
iE 4], 85

path
hooks, 50

path based finder, 55

path based
path entry
path entry
path entry

path hooks,

finder —- %‘T‘%%ﬁ’]ﬁ&%& 117
—— BT, 117

finder -- BN D HEKE, 117
hook -- BANB#HT, 117

50

path-like object —- BR&EX 4,117

PEP, 117

physical line,5,6,10

plus, 72

popen () (in module os), 23

portion

package, 49

portion —-—
positional
pow

EE & %,

power

#4117
argument -- L& %%, 117

37

operation, 71
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precedence
operator, 78
primary, 68
print
[E)E & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 81
program, 103
provisional API -- #¥ % API, 117
provisional package -- #F4, 117
Python 3000, 117
Python #REZE
PEP 1,117
PEP 236,90
PEP 238,112
PEP 255, 66
PEP 278,119
PEP 302,47,59,112,115
PEP 308,77
PEP 318,100
PEP 328,59
PEP 338,59
PEP 342,66
PEP 343,39,97,111
PEP 362,110,117
PEP 366, 53,59
PEP 380, 66
PEP 395, 59
PEP 411,117
PEP 414,10
PEP 420,47,49,54,59,112, 116, 117
PEP 443,113
PEP 448,64,71,77
PEP 451,59,112
PEP 484, 35,84,99,109, 113, 119, 120
PEP 492,40, 66,102,110, 111
PEP 498,13,112
PEP 519,117
PEP 525,66, 110
PEP 526, 84,99, 109, 120
PEP 530,63
PEP 560, 33,35
PEP 562,29
PEP 563,99
PEP 3104,91
PEP 3107,99
PEP 3115, 33,100
PEP 3116,119
PEP 3119,35
PEP 3120,5

PEP 3129, 100
PEP 3131,8
PEP 3132,83
PEP 3135,34
PEP 3147,54
PEP 3155,118
PYTHONHASHSEED, 28
Pythonic, 117
PYTHONPATH, 56

Q

qualified name —- [} 4%, 118

r'
raw string literal, 10

raw string literal, 10
raise

4, 86
raise an exception,45
raising

exception, 86
range

[EE &%, 95
raw string, 10
rebinding

name, 82
reference

attribute, 68

reference count —- 3| &%, 118

reference counting, 17
regular
package, 48

regular package —— H# A, 118

relative
import, 89
repr
[EE &%, 81

repr () (built-in function)

__repr__ () (object method), 26

representation
integer, 18
reserved word,9
restricted
execution, 44
return
iE 4, 85, 96
round

[E% & 4, 38
S

scope, 43, 44
send () (coroutine 7% i%), 41
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send () (generator 7 i%), 66
sequence
item, 69
T4, 19, 22,69, 76, 83, 94
sequence —- 7%, 118
set
display, 64
4,19, 64
set type
%, 19
shifting
operation, 73
simple
statement, 81
single dispatch —-- 24K, 118
singleton
tuple, 19
slice, 69
)& & %, 24
Xt £, 36
slice —— Y H,118
slicing, 19, 69
assignment, 83
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 118
special method —-- 4% %%, 118
stack
execution, 24

trace, 24
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, 89
loop, 87, 88, 94
simple, 81
statement —— iE4, 119
statement grouping,7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 69

stop (slice object attribute), 24, 69
StopAsynclteration
B4, 68
Stoplteration
14, 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
4,69
string literal,9
subclassing
immutable types, 25
subscription, 19, 20, 69
assignment, 83
subtraction, 73
suite, 93
syntax, 4
sys
e, 96, 103
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 50
sys.modules, 49
sys.path, 56
sys.path_hooks, 56
sys.path_importer_cache, 56
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 45

T

tab, 7
target, 82

deletion, 85

list, 82,94

list assignment, 82

list,deletion, 85

loop control, 87
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
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text encoding —- X A%, 119 user—-defined
text file —-- XA, 119 function, 20
throw () (coroutine 7 i%), 41 function call, 71
throw () (generator 7 i%), 66 method, 20
token, 5 user—-defined function
trace *t 4, 20,71, 98
stack, 24 user—-defined method
traceback T4, 20
Xt 4,24, 86,96
trailing V
comma, 77 value
triple-quoted string -- Z3|5F &, 119 default parameter, 98
triple-quoted string, 10 value of an object, 17
True, 18 ValueError
try Bk, 73
&4, 24,95 values
tuple writing, 81
empty, 19, 62 variable
singleton, 19 free, 43
X%, 19,69, 77 variable annotation —-- ZEAFiE, 119
type, 18 B E & %
data, 18 abs, 38
hierarchy, 18 bytes, 26
immutable data, 62 chr, 19
[FE &%, 17, 32 compile, 90
type -— XA, 119 complex, 38
type alias -- K& F|4,119 divmod, 37
type hint —- KA, 119 eval, 90, 104
type of an object, 17 exec, 90
TypeError float, 38
B4, 72 hash, 27
types, internal,?23 id, 17
int, 38
U len, 19, 20, 35
u' open, 23
string literal,9 ord, 19
u" pow, 37
string literal,9 print, 26
unary range, 95
arithmetic operation, 72 repr, 81
bitwise operation, 72 round, 38
unbinding slice, 24
name, 85 type, 17,32
UnboundLocalError, 44 XEF
Unicode, 19 as, 88, 95,97
Unicode Consortium, 10 async, 100
universal newlines —- 47,119 await, 71, 100
UNIX, 103 elif, 94
unpacking else, 87,9496
dictionary, 64 except, 95
in function calls, 70 finally, 85, 87, 88, 95, 96
iterable, 77 from, 65, 88
unreachable object, 17 in, 94
unrecognized escape sequence, Il yield, 65
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virtual environment -- E#MEHE, 120

virtual machine —-— JE#AHL, 120
I

W

asynchronous-generator, 67

Boolean, 18

built-in function, 21,71
built—-in method, 21, 71

callable, 20, 69
class, 22,71,99

class instance, 22,71

complex, 19

dictionary, 20, 22,27, 64, 69, 83

Ellipsis, I8
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, 24, 86, 96
tuple, 19, 69, 77

user—-defined function, 20,71, 98
user—-defined method, 20

while

Bk

&4, 87, 88, 94

__main__, 44,103
array, 19
builtins, 103
dbm. gnu, 20
dbm. ndbm, 20

io, 23

sys, 96, 103

Windows, 103
with

&4, 39, 97
writing
values, 81

X

XOr
bitwise, 73

Y

yield
examples, 66
expression, 65
KT, 65
&4, 86

Z

Zen of Python —-- Python Z##, 120
ZeroDivisionError

Bk, 72
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