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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—J7TA , WRARIEAE S Python F HAR 7 AT SCA% 5 = R USRS, VRV I RERSAEIX
%fﬂﬁmowﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁi,@ﬁ%ﬂ%%%ﬁﬁﬁﬂ%i—%*ﬁ%ﬁ%—éﬁ
FELAr-)

FETH 2 2% SOR AT 0 SC VAT RS ) — PRSI R S/ EU, XYW i S S BT f
AR . TS5 —r i, CPython f{31)" 12 B Python SCH (AT AL e 2 S ¥ 222
D), FCRR OREFRA A B, R R LIy S P BN RN DAL, i B I
AU EBR RN S IVERE .

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

1.1 HithseZ)

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

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

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

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

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

1.2 £5iF

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

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

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

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

FEVEE SO (N Bk~ B, BN T2 = k05 20 RSP AT P IE RS e E (M) X
EIYE R N AT A ASCIL A RIS (<. . . >) FEEAH WA X T B S-S i R xUHid s RIFRTRA
FEDE RV 47 AT AR

AR IR AT KT LT-HR, (R ik SOMATTAE SCRAFAEAR K DX A a3 s SO T A Bl
WA, T ATEE AR T d i3k A B AR AL AR — 1Y ( TR ) i BNF 4
AR E S0 AR i A2 T o i gk 3

4 Chapter 1. #}i
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CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

Hi A Python I, JEIH“FAFER % A Python APL WA FIARIE C AL SEHATAF () \n, IR ASCIL #4F LF {E
FATA IR -
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213 8

A comment starts with a hash character (#) that is not part of a string literal, and ends at the end of the physical line. A
comment signifies the end of the logical line unless the implicit line joining rules are invoked. Comments are ignored by
the syntax; they are not tokens.

2.1.4 YRtSF=EA

AR 2R T Python AR 25 —B056 — 47, H HICRIENFIAK coding[=:1\s* ([-\w.]+), X%
HERSBAE SIS AR A EiRFRs s — 48 E T IR SCIFR i . P B i o —47 . J2R
ERAESE AT, WS AT AU R R g i PR I T

’# —*— coding: <encoding-name> —*-—

X2 GNU Emacs INA[IEA, PAK

’# vim: fileencoding=<encoding—-name>

% & Bram Moolenaar 1§ VIM A\ fTE .

MR AT b e, WIERIA A% UTE-8. BLAh, AR SCHRRY #5104 UTE-8 i FARE (b \xe f\xbb\
xpE"), XFAS RIS UTE-8 (X 2 Microsoft [f] notepad S5 {4 S50

éﬁi%f%w&%ﬂ%ﬁﬁ%mz@ﬁ% Python FFA T B 2% . AT T35 /0 Mt o i, A3 TE 74 . R
FIFRIHAT

2.1.5 EXMITHHE

PASECE 2 IR A SORL AT (\) PR — 28T, AUWATR: 24— BT A— DA AR
?E*%WE‘JE?%I%%E#, RS N ATHHE A B EA T, AR ST 2R . B
1:

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

PASCRHL SR T AN RE A TERE . SORMLASRE I R DFHTERE . BRI BE M R DFEEAT, FAFH R AN (R
5(%;??% PASMRTEAFAS BE T BORHAL 3 B B PSR T) o AN SRV A R SO AT R ASMI SRR AAAE T W AT 1Y
HAAE

2.1.6 FRBIITHHE
5 I ST 5 AN R AV 0 e M BAT, Jofi (M SR, il

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

BT PR AT A R . ST RGP RE P 4l . SRS T AV A AT REBHERAT Z M)A
24 NEWLINE JEAF . A PHERAT R AT AT =5 15 FAFeh i LR Belis oL FaX 2847 se il 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

(Ebr b, A= MMF RSP I A R — AR A i Z L) —return r IFRUETCIA
VERCH AR AR S )
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2.1.9 BHFZENEH

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

2.2 HipRAF

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

2.3 FRIRFHIXEF

PRIAAF (S IS & A%) iy AR A E AT it »

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

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

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

PRIRAF I BB BRI . XK/ INE R

identifier = xid _start xid_continue*

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

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

xid_continue

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

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

A non-normative HTML file listing all valid identifier characters for Unicode 4.1 can be found at https://www.dcl.hpi.
uni-potsdam.de/home/loewis/table-3131.html.

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 class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

2.3.2 RBIFRIATFR

FLEERRPATE (R T R BT HARFIRA & Lo IR EERR R ARG i A4 AR DA R R R AT S e

_* AN&4 from module import * A, RRFRFRRLRT _ TERH A MRER: HOT RAF R — YORE S,
A BRIFE builtins . LARATRGRN, _ JREREG CMBATIE L. Z WL The import

Statement

g _ A NARE N T EREROOR; HEE gettext BHHIUR T A KILAERTER

__*__ System-defined names. These names are defined by the interpreter and its implementation (including the standard
library). Current system names are discussed in the % %k 7 ;% % #f section and elsewhere. More will likely be
defined in future versions of Python. Any use of __*___ names, in any context, that does not follow explicitly
documented use, is subject to breakage without warning.

_* RBIWRLA LR XRhAFRIESE SOP ), S PA—FREATE R EE DR e B2 IR A AL
JEEZ P FRh s . B4R IAA (%3R) .

24 FEE
FHEATFRR SRR .

241 FHENFHEFHE
FAFER A R DA R IR G T A

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "en | " | nRw | ng" ‘ Ll | ngn

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

24. FHIE 9
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The Python Language Reference, %4 %5 3.6.11

shortstringitem := shortstringchar | stringescapeseq

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 = "'''" Jongbytesitem* "'''" | '""W' Jongbytesitem* '"""!'
shortbytesitem = shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

X EE2% H AR S — MBEVE IR @ st ringprefix Bibytesprefix S HHMFIRID Z WA RTH
. BEFAFEE RIS E W R ESC A dn i A W BRIA ) UTFE-8; 2 L2 24 75 7

H SRTE ik A AR ] AU RO B 145 (1) SOAG 15 (") SRAnR i R . BT AT DA S s =
HE| S E NG | SRR R (B HERRN =515 F45 %) SBHL (\) PR TRk & SR AR b1 5%
X, BlndT, RRHIA G 255575,

FURFHEB T ATE "o 3 'B'; EfIAEN bytes KRAMIE str RAPSEH]. B REMRS ASCII
TR FATR NV EUEAE 128 KA Fa AR e 25 .

FAEBMFE R EEE T AT ARIS "v B R XA ERFRRR N R4S F A B H P R RS Y
VEHA G AR A B I AR A R I E A, " \U Al "\u' 8 SOEA Sk /5. T
Python 2.x ¥ Jf 4645 — T8 FTHAE M FRME S Python 3.x A—3(, 'ur' EECATIH R

3.3 BRIEE: FA T ERBEMTITERER "rb {Hi, 5 'br' RS .

3.3 FrRIAE: XFHR G FHE (u' value ) B SCRAEBIS | A AR 1L Python 2.x F1 3.x A 4 4[] 25 4
. G L PEP 414,

g £ BUF BRI E R F AR S X F A B FaE; S X T A Fai. £ A e
HH, (EARES "o 5 'u' EH, BAEREE TR, EAFES S R mE.
TE=B S FHES, RFAAEREH LTRSS OFFEAERE), BRAERARSH LNES: =55, Xhs
FHRWMEMER. ( “5157 BRARFEERNTS, B, )

BRAEHA o B R BISR, FAFER RIS A O T S BT RAUARE C S SO SR ARz
AT SUFP AR

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.

1 http://www.unicode.org/Public/9.0.0/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 RAEANE 2 e L, (B R AES IR L. (R T PHE A RB D AE ] + 5. &
SR I EDFH 0 T AR [R5 5 A% CEE AR A (T ISR P AT A fL =5 1 574, %alfl
FAFH A AR ] 5 AT B {E D

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
iﬂ@%?ﬁ%?&o ZJaiE e A AR T bR AR . B P B RERR S T MRS
AL FAF R T IHHE T 2R SRS EIE R A S LR 155 H Y Python Fak X —HEAL B, (HA DEBISL.
ZFRIRAAGPANF, Lambda FR b AWM _E R 55 . Bk A ST (BIURFE =557 4F
A, (R ARER SR . Sl A e A 745 5 LT B 15 ) (04 I A e 3 A B I DR Ao

An await expression and comprehensions containing an async for clause are illegal in the expression in formatted
string literals. (The reason is a problem with the implementation —this restriction is lifted in Python 3.7).

WRIEE THWAT, BRRXWRIELS RS s . 55 s BIXFEE R str (), "' AW
H repr (), MM "'a' KHFH ascii().

TEMZ ISR M format () PMMEEATAR UL AR ULHIRF S e AR sUB A5 R format ()
Tk ARAEBAE KBS e A D F4 50 ARG MG R G STEBN TR A mEY .

Tz MR o] DA S A i S IR 7 B X i S Be vl DA & H S YA 7 BOil 4 KU IAT
EAR AT P S R R i B I R 7 B X HLAY A AT T 5 5 A7 format() 75 34 B Bl A )

A FAFERFIE ] A, (B2 7 BOAREYR 7 B 2 A il E
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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%ﬁiﬁiﬁﬂﬁi¥§ziﬁ*§§§!:%%ﬁ!%ﬁ\ PERBOMEERL . BOA LTI RO mE G280 i — S — R e
D,
ERATFHEF AT RS, -1 MR R R HsAAF - AP 1 Am.

24. FHIE 13


https://www.python.org/dev/peps/pep-0498

The Python Language Reference, %4 %5 3.6.11

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

Objects are Python’ s abstraction for data. All data in a Python program is represented by objects or by relations between
objects. (In a sense, and in conformance to Von Neumann’ s model of a “stored program computer,” code is also
represented by objects.)

BAREEEEBSS . BERE. — DN SEAEE, B %5 AR 0AE s ARA] DR IR A0t
SAENfEPRHbE. is” BEAFAT AN RS 2 A id () RERRIR [ — R 451
itk

CPython implementation detail: ¥F CPython H', id (x) BUZLEHL x WINAER AL .

XA AISRIL Y E XA R BIT SCRF R BRAE (0 X QR RIZIEIE? ) H HE LT %IRRT R 0] RERYHUE
type () BRI A RIER GERAGHRXNS). S5 —F, DRI XR G2 AT SER.

A BERF G B AT AT o E T DABCIE R R AR =T Tad s (EA AT AR I GOl AR AT Hhg . (—4
AAEA G RURAE ARG, A5 EESCER, AERERLNE; HRZEARNETA
WM, FENEM SN RIERASUER . HIL, AT A T EA GRS, Sebrd B
b ) —ARIGA A AS P I E /Y B, By AR AICALR R AT AR, T A5 R e T
AR o

MREANACR A SR, 24 TCIATT R E T AT BE SV E B S, FRifr B i S SR B [ml i
ol 5 4 SO Al — Ay S BRI (RS2 S BRI o B A, R mT 5 ) (R RS g e Bl

CPython implementation detail: CPython F §i{# flili A7 (i) RER AR I IRPR R R i 5 T RO 58, &FE
RN AT 7 A 7 B RDSCH R R FR 2y, AHANGRUE DL 5 08 FR 5 | BB . &R go BB SOrs T i an
i DR PR LLIR AR AR B o HABSEI A AR 47775, CPython BUA 7 SR AT RERCAL « AN B
AT R G ST BRI AEEALE] (T DAVREY, 24 52 S 3 ¢ P SO o

TER O 52 B A BR R R D BE W RE L IEH 1% DL T 28 M X RS Ar . R 2Rl try e
except’ THAMHHEFH AT REO X RIFFAAE .

5 VIERSURE LT A T AR T TR A S A R R B ([EREE AR RAMF R, FOINRALTIR 2 £ F B LR R R 1T
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ARG AT X N GHERIGUN . BIAETIFSCPFBET 1o 20 R BRI i 2R I i 2 9
RO, A TSR O AR AR A, XS Rab S (it T IR RSN ST Bt , %A —1> close ()
Jrike RAHEEAERE T AR R try- finally’ WA ‘wich® iEAHRHE T TILR AR
4 B (A 7 2K

B G AL S HABXT R 5 EATRRN 25 . ZesBl A el FIERMF M, Xy | R 288t
ZAEWE Ry e FEZEUEO T, SR — DA IER, RN\ IrEEXgEm A2 EgmS; HE,
BIATIRIE A ee i Al AR PR, WS BB AEAR g S . B, R AR ZE RS (Blhnocd)
AL AN AT G5 T, 2442 P AR X R AR I S s & el A

KRR RAT AR LA BT . HEX S %55 1) B e R AR F A2 35w X AN ] AR A
S5 HHE B A S B iR A R S A BUE AT — BUA XIS 0951, T A AR 287 Rk X S A FL i
M. BlWEa = 1; b = 12ZJ5, a Ml b AlESWTREARSTE M A —ME R —XF 5, BT HARSEH,
HEfEc = [1; d = [1 25, cfldESRERmEAARE,. BRMpHESsE. (G§EREc = d = []
D[] — R RIRE S ¢ Fil do )

3.2 IRERBEREK

PATR /2 Python RS . ¥ JERE (ARSI DA C, Java UHAIEF % S) W] DAE SCEZ 28, R

R HAR Python R ES AT Z 922 (BIAA AL, W A B AU BAL 4548, A il R R i il

AR AR

PANHER S RA A P & FRREMESIR Bk, XS @ MR AT ARSI Dy i @ s S . B

5 AR T HES A

None JL2AHUG—FR(E. & —HABER B S, G N E PR None PiH . TEFZHILT
ERIRITR S, O R 2 Wk [0 {0 e& HeR a2 1] None, B HIZARAE M o

NotImplemented It 25 A1 N A5 — F IU(H. & — A H G AW B X 5. x4 o N E 2R
NotImplemented ¥j . KU{HJ5 &M F & H I VA U1K 58 BU A 5 iz S AT 2 78 14 53 U 23 [ e
{H. (BRESRAAUESRE B AT S 2 s s MR B . BRI RN E.
1182 I, implementing-the-arithmetic-operations .

Ellipsis 2R LU —FUE. 2 HRAIERN MR HASEEFHE ... IV ESFRELLipsis
Vil ERZEENE.

numbers . Number XS RMETFFHEQE, H2WNHFABAFMFANERER IR . T

XA TAZ Y — HRIAHAE A2 2E . Python "Ry M AR AR A TR, (HBZER
THEH TR TTE.

Python [X /3 #E R, 37 s BRI 5L
numbers . Integral I IONGFREETREEEATNN (AR EBMTED.
L CIE A T Ui SR
A (int)
WX RFB AT B IR/, AZ IR T TN (BFE RN . TE28 gz
B SATHERIRIR, DA 2 RMBRIR , BRGS0 ) 2 A (R 25 007
Ai7R%Y (bool) WX G FIREIB(H False Fll True, L3 False Fl True [HIYW IS M)
RS M/RFEBUR B FREL, A RMETES P G AT R MR AT 2B 0 F 1,
B AME DA TR FAF S 3 BB Bl 455 "False™ B "True".
BRI FN) H 02T S 508 B A2 S A Az SR i o A EE A AR
numbers .Real (£loat) MW RITRAERILPIBURE BE T 5. Tz 32 i BB FEL R i6s Hh AL PG 32
HITF 2P 24 (PAS C B Java S2PH) . Python A7 Buks BEVR S 80 i E @ s nBih 2
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T AL PARFINATEAE, (HX ST AR TAE Python H Al IR RIGIF B ALK O RE3E, It
BOA B R A 5 P R R AT T T AR 2

numbers . Complex (complex) I G LA—XiHLae g iR B PF BOR R B AUE . A K PF B
FY AT AL R LRI AL — DNREUE 2 B SEE AT ARl R B 2z . real il z. imag 3k
B

A IS RIFTR AR B E N RS A RA P4 WEREL len () ALRE—NFII A H B, 24—
ANFINKEE R n i, REIEGEEF 0, 1, -, n-1. J7F) a B9 H i LT a (1] #E4%.

JPAE SR A alic 3] FRGIS N kMPrA &R, i <=k <j. BERBAN, FARTAEHE
— M EFFRBM RS BT RTEZM 0 TFih.

ALFIESCFFFARE=A “step” JESH “PRUIA” rali:j:k] W a PRIIS N x WA %A,

x =1+ n*k,n>=0 Hi<=x<j,
J7 5 TR A AR PR A AR 43

AT AR AL R BN R — BB R A . (WEPRA AW b g5,
RIS R R AT DAY 5 (EE , — AN R B BT | AR AR A BEUE Y« )

PATR U TR A AR R 4

TR FAFER 2 M Unicode MM {HAH L 741 . JEREIFE U+0000 — U+10FFFE Z NI A IS {7
(AR FEFAFER P /] . Python %74 char 2RA; (2 45 83 A M L m ) — K
FEN 1 FEFER R . WERE ord () RS0 FAF B B R — M HE 0 -
10FFFF Z WIWEETIEL; chr () AR —ERFE 0 - L0FFFF Z NI BUE KB
1 BRI AP RS . str.encode () A A48 E ) CAS iR str §630k bytes, T
bytes.decode () WIT] PASEELIZ [ ) fiAS .

JCHl — A ICAL 4 H W] DAZAT R Python X4, A5 B8 AR 4% H A TCHL g 540 W 5k
M. A —ANEEMTCH (e ) Wl AR BRI — NS R i (— 8k
XA B RRREIE e, PN RSS2 R B R U ) . — A el — X Al
A Bl 4550

T TSR RA RN, KgAK B A 8 AT, DUETEE 0 <=x <256
WREBR R . AR IEME (B0 b abe ') MINER) bytes () HIEE AT TR Q1Y
XS AT HRXTR A W] UGS decode () RIS N FAFER

nSVES] RS S LER A S AT . AR R AR TR R R e T (R 1A H AR
E B W R P AR W] AR 741 2L

Bl B i) 2% H T AR AERE Python X5, 513l 17 #5 S-4HEH HE 5 2 F Y 2>k 5
J8e GERAUEKE N 0 5 1 AZIFRTCTE MR )

FHBAL FRARNNRE T A AR . TP N E R bytearray O MEa kA . BT 2
AR (PRI AN AT A 1Y), A HAR T T A R L B i 3 D AN BB T A T 22/ bytes
R

VR array $4E T —ANEAMY AT AR PSR BRG], collections BiHRULEANM.

ORI R RFR AN TR HA AR R R o F oA RIS . RILEITARERE FirkRT].
E2EMER, W HNERE len O REIEAPRIZEE. FEEH LAY A R P B AR,
LR ERE T, PARIEFTAS. . ZERXRR2E SR E A .

STFHEATCE AR A AR T AS F0) 5 7 i AR ] o 3 2 2 AR 1E 3 A8 HU R 2 SR g

B (@ 1 A L. 0), WE—EEF HEaEsHdh—14.

H wi A Wikh A S A 2 A

B B EIIRTIAES . BN B set () SR8, I HA 82 57 DA vkik
&, Bl add () .
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HEEA WIS ERR AT AR LS. Al NER) frozenset () WEgA1E . BT frozenset X
SRTIAS Hhashable, &R AR HAE S — MEA R R IS FHLAGHE

Mgt B RFRIMEERGIEG RGN RNES . W M xR a (k] WAEBST a PER5 08 k 195
H; %ﬂ%ﬁ%ﬁiﬁ*ﬁ)ﬂ, WAl E S de 1 BRI AR WEMRAL Len () RLR[E— B
FHE

H AU — Bl A A RS 2L
T R RFZR B VAR R EE N R T IBA R R AL AR IERI A 6 & 51K
SRR A DACRFF— 2k . VR R 207 8 A0 1E HE A B LU : A SR WA B AR 45 (314
1AL 0) MBI R ARRG A Fui % H .
FHIR AR EATANEE (... RERAIE (BT 2R /).
PR dom. ndom Al dom. gnu 24t THSNYBGIFEARH, collections BBt Z AL,
APPSR AT AR T e RO T A (SRR /N

e SCeR B 7 SCRR SO G T s aod bR BE ORI (B0 3402 S /T o BRI R P —
SRV, PSR NS B0 E CRTE S5 % —2

TR R

e ax

_ _doc___ The function’ s documentation string, or None if unavailable; not GRS
inherited by subclasses

__name___ The function’ s name S

__qualname_ The function’ s qualified name nE
3.3 B fE.

__module_ ZRBUIT BRI 2K, A WA None, a5

__defaults__ A tuple containing default argument values for those arguments that "5
have defaults, or None if no arguments have a default value

__code__ EN ST PN E QS

__globals__ RIFERCZ R 4 Ja 8 s 35 | — R BT e iy 4y | H
i1 2% 25 [H] o

__dict__ fir 2% 25 (B SCRE R R U QS|

__closure___ None or a tuple of cells that contain bindings for the function’ s Hise
free variables.

__annotations__ | WESEARENFH . FREESEY, WFEERREFREN | 775
N 'return',

__kwdefaults__ | (AHXRBFSEHEOMER FIL, S

KB “Writable” [ @MY oA A ME 8L,
PRECH S0 SRR BRI BT R R M, (9 405X mT A FH ok 45 pR B I oo i« 50 A 12 B S 2k o
SRR IR E @M. 2 F S AT EIALFA P 2 L H B . RETREE P IFANE
PR % M
B X ERBUE LHEIME BT DA HARID XS G2 iR 20 SO R B i

S BB T A G SR nl R X S GEH A P g LR KD
TR H @ PE: __self HERSIHIXIRAY, _ func_ HMRENS: __doc_ AHERIX
(5 __func__._ doc_ YEMAERED; __name_ NHELFR (5 _ _func__._ name_ {EM
HHED; __module_ M ERTEEIRAZFE, WA MK None,

D7 VIR SRR (BN BEBLED T2 s O R R EUR 1 -
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F 5 SOTIER R AR S 2E0 J ME I BB (T REE % 28— DL B, ARz )@l
P SCRR BN Gl M &

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

23 5 R BSEBIIRI TS — DI VAR R 7 U —A P SO IRR Gy, HAT R 2 ] F—
DRREON G, BIAMY FAHTSEGIN __func_ @I RECRIITIANSR , M2 __func_ J&
P

2t i I BCE BRI A RITIEF R 7 B DL BRI, SEBIRFG __self  JEMk
NGEFEAL, H_ func_ BHUCHETTEN MR R R EO R .

WAL ERT SRR I, SRR R Z R (__func_), FFIFRERF) (__self )i
ASEINFERT k. B, 4 c R8T £0 REUE W2, M x 2 cig—AsLel, WEmH
x.E(1) R THEHEC.£(x, 1),

Y ASBIESRRATE B AR ENGN, e __self_ Wiy “RSLf” sLPr b2
EAY, HILLIEETEM x. £(1) B2 Cc.£(1) #HZERTIHM £(C, 1), Hd £ WK TE

TR BB G B SE B R R A e AR R — NS B SRIBUR I A A . ARSI, —
PR R AL 2 R SR R 45— A A8 R T A b As o. SR BEVE R X R A8 4 H AR
TR e SCREG HABTT X5 (CARIr A RN TR X 52) FERRI AN & R R AR ¥ . i —
TG BT RN — A S SR SRR EIOR S R 40 s X RER 78 48 X
L REUE KB ER A K

H k28 % A function or method which uses the yield statement (see section The yield statement) is called
a generator function. Such a function, when called, always returns an iterator object which can be used to
execute the body of the function: calling the iterator’ s iterator.__next__ () method will cause
the function to execute until it provides a value using the yie1d statement. When the function executes a
return statement or falls off the end, a StopIteration exception is raised and the iterator will have
reached the end of the set of values to be returned.

PpRErRE Efasync der R SCRYRRENEUT ESREFR A W A2 8. SR AF 1Y R CZE A T B 2 3% ol
—A~coroutine ¥, BRI e Fravait iR AN asyne with fllasync for i&A]. HIEF S
WrAEaT 2 —1F.

SRS R i asyne def g LI vield AR BB TR 9 £ R B A3
DAY R B EROR I I 2Rk ] — A 2 IR R, S Gl Easyne for i) IR AAT R
HtAs

W R LR A aiterator. __anext_ () FERSREl—Aawaitable, X5 RS RE
PATERIEH vield AKX B —ME. YREPITHRBIZ W) recurn BB E )G — 45
i, K251k StopAsyncIteration 54, FkAirti SRk HmEESRE.

PIEFREL E R BN G20 T C B b E 3. N B R AW B 7444 len () Fl math.sin ()
(math B —MFRENE/R) . NERESEBEMER N C BBk E. Bk K g8 v
_doc__ @R ST E, IREEA WIS None; __name_ @RS FR; __self W&
A None (B0 F—4H); _module__ ZRETEHIMAFR, WFREA NN None.

WETE BB PR ERNERE 7 —FE, AR 7 — e A C B S48 sl
HIBIONSH. WEITRR— P BI2 alist.append () , HH alist Jj—PHNEX G, FEBRBI
B, REIRA R BRIE __self KWK alist FTARICHIRTSE

R RREATANR. A RERZER T R A S, KUATAFEE_ new_ () K
AR, ANNSBAES _new (), MHBHEBSESE _init () RYIGAHHIEB.

Regefl AL EONESTERTEE T E X call () JrEBIRERCH AT R4

3.2. FEAREREN 21



The Python Language Reference, %4 %5 3.6.11

File Modules are a basic organizational unit of Python code, and are created by the import system as invoked either
by the import statement (see import), or by calling functions such as importlib.import_module ()

and built-in __import__ (). A module object has a namespace implemented by a dictionary object (this is the
dictionary referenced by the __globals__ attribute of functions defined in the module). Attribute references
are translated to lookups in this dictionary, e.g., m. x is equivalent tom.___dict__ ["x"]. A module object does

not contain the code object used to initialize the module (since it isn’ t needed once the initialization is done).
JRHERE S TR a2 S T8, Bl m.x = 18T m.__dict__ ["x"] = 1,

e X (W) J@t: __name_ SHRBHREY AR __doc_ SHASHRE SCRYSEATEE, AN Ik None;
__annotations__ (A[i%) H— ML F47E P, EREBRIEPITRIERIUY; __rile 2
PR B BN SO AR 4%, WA B R gk H — A SO« SRR B R BB AT file
JEME, BN C AR S A 1 B MRS PR X M — A IS B s3SI ki ™ R B R % 8
I SR AR 4

FoRm A B @M __dict_ NPAT LI RN 4 25T o

CPython implementation detail: [ CPython j BBLIHLF UL, YA BT T S ey LY
z%ﬁﬁ%fﬂ B T S A SRS o AR BE AR, WA %7 Sl PRASP A HOIR A DAL B (ol 1
T

FIE L A ISP — B ad 28 e SORAIE (B W02 5L —4Y) . BRIl — 7 S R LB
k7 % 2308 RIBIES | SN TER Pl R e, Billn . x PPy C.__dict_ ["x"]
NS AFAE— e PRRASVEIALE CURPER 50 . SRR R BB A BRI, S REeAe 1
Rl XFRERAIRAN C3 Tty , BIEEAAE e’ SoRE5H AIE 2 R MR B et 2
— LML BB R FFIERAAYAT . A7 5C Python (1] C3 MRO [N W AR B A 2.3 HUAA Y S0R

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

B—RIEMEGIN (RSN ©) K7 E—DRIERX G, BRI —4 __self_ BN CHY
LHIFTER R M H LT E A TTIEN G, B N % %?uﬁﬂiﬁ%ﬁﬁﬁ% Xt 4. I
__dict__ Fr& NALMMBUB TR HAL T S F Sl & —75.

RIEPEE S BRI 7L, (HA SRR 74
FXFE PR (W30 PAF= A — RSB (W H 30

FRPRJEME: __name_ NEHIHLFK __module  SHRFTTEBIRAIZ IR __dict_ W& I s
5 __bases AW EEAMICA, HIALHIIIRPIGHIUF I __doc__ HIEHI LT
FFE, QiR A WA None; __annotations__ (A[3%) N— MU T F47i2 W, BRIEREINIT
BRI o

Pl 2 SEAF T R 28 S ok ) i (0L B S0) . FEASZRSEBIERA 18 AT AN M G SE A ST 4L S
|, JEYESASE i . YARAEH A L BB, S M 2R B ey, &
PopreE b A k. R BIWSREE N — P E LR, E%%ﬁi?%ﬁ;&fﬂﬁﬁ%ﬁ?ﬁ, H

__self  JEVERMZSLH. ESHEREFENSR O S0 L “Classes” — 7, BT i
A3 321 24 S5 e FREUAE B 28 J@ Py AT 2 L 52 A 8 2 Y, AR JE M AT BE S S PR A T
B dict_ EIRIGORE . R RRRIZEEME, MASEMNRRER  getattr () ik, W&
W R A R K
o T (T I B 2 BB S 0 Bl (EOR SRR Y R A, IR R A setactr ()
B delattr () JiE, WRHE b ¥ NP 3 o S ) i

WPRZET B AA FLRFIR A BRI Tk, T ADWREOARC Y FPNsiT . 2 W5 okor ik 248 —T5.
FsREME: __dict_ CAHJEMET L _ class_ SHSEBIXTMAYE.

1/O X4 (3BR SCHEMBR) file object Frm—ANFTFFISCIE. B 2Ry =X ] Sl 8 et 42 open ()
EHRE, PAM os.popen (), os.fdopen () £l socket X4 makefile () ik GART REMH FH HLLed
B IR ) At PR R )
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sys.stdin, sys.stdout fl sys.stderr RHIIRM AT BT RESARER A . it AIBE BRI A0 SCIF
R BT ASCARBATIT, IR io. Text TOBase MR IFTE LHIH I .

PSSR Ly R AL A ) ) S L AR B 25 P o AT ST RE R A SHC AR AR 25 S A 1) BT i 22 Ak
H N SE REE AR AL —FF N4

ARG AU XIRETR %% A 5 ey AT Python IS, slFRbyrecode, AR XS BRBO 2 X 53]
TET RO RAL SR R B R R (R BT TR R 1 BTG, AR X A& B30 1
HEGASBAASATCT AT R AR X RN (R BN T S I {E) . 5 e 800
G, XA, WAEEN ARG T I ONE 2 ikl 2 ).

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

PAT 20 T co_flags MIFRENLE L AR REE M *argument s BRI ZAE R RN
HSE, W 0x04 (g WEREREER **keywords HARIEZAEEEEN K BTSE, W
0x08 i s WREB RN EMEE, W 0x20 (7.

KR (From _ future_ import division) H{#if] co_flags HRYFRZENI TR
AR G B G A2 75 et P AR PRI G SR R 5 1 I R SR A R PR I 2 02000 {ir; 7EHE
FL{#) Python it A I 0x10 il 0x1000 fi7,

co_flags HRHABAIHEOR A R TR ET A
QRS R FR— A KEL, co_consts HNEE—TUREE BREH SCRYFAFER , QNSRS & SO
None,

i} 4 Frame objects represent execution frames. They may occur in traceback objects (see below).

FEoRR) KBt £ back SyRT—HEERMT FERTAMZ), A2 RIZEHERWII, None; £_code
Bt B AT AR XS 4 £_1ocals Sy I T EHAMAA BT £_globals M TR
A5k £_builtins HTARNE (F4) 4FK f_lasti 4RSS (X2 LA 75
TR —12ED.

Special writable attributes: £_trace, if not None, is a function called at the start of each source code line
(this is used by the debugger); £_1lineno is the current line number of the frame —writing to this from
within a trace function jumps to the given line (only for the bottom-most frame). A debugger can implement
a Jump command (aka Set Next Statement) by writing to f_lineno.

DO G SR — A A
frame.clear ()

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

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

W%} 4 Traceback objects represent a stack trace of an exception. A traceback object is created when an ex-
ception occurs. When the search for an exception handler unwinds the execution stack, at each unwound level
a traceback object is inserted in front of the current traceback. When an exception handler is entered, the
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stack trace is made available to the program. (See section The try statement.) It is accessible as the third item
of the tuple returned by sys.exc_info (). When the program contains no suitable handler, the stack
trace is written (nicely formatted) to the standard error stream; if the interpreter is interactive, it is also made
available to the user as sys.last_traceback.

Special read-only attributes: tb_next is the next level in the stack trace (towards the frame where the
exception occurred), or None if there is no next level; tb_frame points to the execution frame of the
current level; tb_1lineno gives the line number where the exception occurred; tlb_lasti indicates the
precise instruction. The line number and last instruction in the traceback may differ from the line number of
its frame object if the exception occurred in a t ry statement with no matching except clause or with a finally
clause.

PR G VIR KRR __getitem () JREMREIMTIR . MR WA AER slice O K
HOR B

PRk @M start AN H stop B R step WK AR; S{EUAE SN A None . 1% 2@ 4
AL,

DPSIESSI ST
slice.indices (self, length)
BTV 52— B BB length FFATRAEY] W LAY F length $5 € A BER 5% H 251 I 1]

Fr AR AR B T o ol [MEA =SB i) el s X SRR B DI Y start Fl
stop ZRG1'5 VA step HRAE . BRGSO W5 I IE RS 1y 1) 75 AL P

WA TN S FS T ENT RARAE T Al b ST BRSO S e i iR %E’JﬁT ST IR
GNRHT R AT R B, W w R B P SO ¥EN S 2 RIS BIR I — S
VERTGRT, SRR X SR BT S, EASHE S, BShENSE SRR
B, BB SR gaEwE AR TR . BS R R E s N E ) staticmethod () 14
TE AR

RIGIERR TN G RS T — R R X HA R G it F 25 2 koas M el 38 s il 3R BIUZ % 52 19 07
JC Fy YR GAE I SRR P (4 ﬁET‘J:jC CHPUE O — g . Ko gn]
N classmethod () fiE#ARR A2

3 BT IEBR

*/\ﬁTML FUA IR IR A4 PRIV 5 96 5 55 B R IR TEAR BN 5| B 1) 2 B (TS Az B s R AR 5
PIFD). X2 Python %f)u PAFFF AR TS, SUVPREA IS BATIE ST BRAFAF IR E T . A, ﬂn%~
NERELTHN__getitem () BI5IK, HH x HZEEH—DLBI, W x[1] BAGERT type (x) .
__getitem_ (x, i). FRACEUIIBISMEDL, FEBCAH E SGE L ITIRTHIL R 2% 1ﬂiﬁhﬁ~$¢%’%@?ﬁﬁ%l7yﬁ~/\

B GEHCN AttributeError 5f TypeError).

S5 AFHT N None FRAMIBER T, BI01, MR iter () Bk None, MK
SARARTEAR, FIXHSLFIE iter O K51 %4> TypeError (MALKMIRE_ getitem ()
T SEPUASADATAT N B2 B A S , AR TS — RO AU S B B X TRl D R R R U 24 A R S o Bl
0, BRI R T RSP SSECN, (TR0 TR X GRS 56
72 W3C [ ORI R ABAL ) NodeList $£11.

2 __hash__ (), __iter_ (), __reversed_ () PA_ contains__ () FIEN LA EIRALHR; HA %A & 5] % TypeError,
{ET REAKEE None J& TR T FI ST R BUAT R R R X — a o
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3.3.1 BEXEH

object._ _new__ (cls[, ] )
PRI AR cls RIGHEBl. __new_ () 22— EETTIE (924501 BT MR 2 b)),
BRI R LI B RN AR — DB HRNSA PRSI G s 2k 20 TR ).
_new__ () WRIBHEL AR R 5L GEH 2 cls B SEH).

WAL S M E BN S E M super () . _new__(cls[, ...1), #i#EEN__new () K
YENRA A AR, SR SRR T S MOH ] 7 ) S A3 - R ]

WR__new__ () B —A> cs BLH, WHHELBIR__inic () FTIEXIEZJEHINAT, Bl
__init_ (self[, ...1), Hrself JHsell, HpMSBEREEHS_ new () BIHR.

WR__new_ () RIRE—A> cls BB, WEFFEBIR__init () JFIREA2BETT.

_new__ () WHKFEER AR AR TS (140 int, str 3 tuple) 5 S GG ET R BHES
AE B 5 X2 Pl B 3 DA 5 2R g A .
object._init_(self[,...])
TESEH GHAL_new_ () $iIEZ G, REVEAREZBIAH . ESHSEEAIMEREENSE
A —ANERWMEAE_ init () ¥k, MEFIRAEMEWREAE __inic () 5k, i
H I ) AR AR SE B B 2SO IE R LAk s Bl super () .__init_ ([args...]).
BTS2l new_ () Fl_inic_ () WMEMESEHRE (H__new () A8, HH__init_ ()
FEMD, FreA__init () RPIFMEREER None, HWAFEBITHIG| A TypeError,
object.__del__ (self)
TESEB RO A BT R o X & H F A LS8 s i e ORIE2Y). W — A EEEA del () i,
MPILFrIRAE RSN del () ¥k, /il i by F B DARA G S0 L2050 20 1) IE A i T
_del () FYERTLA (EAHERED 008 AR SLBIR #5 | oR MR A8, X4 €4,
_del () RESAEEE RN GR0E B S AR R 2 R SE B E R 24 I CPython SEEL A
WA
WIRBERE AN SR AR AR S del () k.

M del x FHFAHEWM x.__del () —AIESIF < W5 HTTEODN—, MEHEMNSTE < 5T
B Ry BB T .

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 B SO .

S WU el () SRR E R, R Rk R R, Ol
FTE— &5 E] sys.stderr, FEpiih:

o del_ () WEABEMREEHITHIEH, SRk EEELENRE. R _del ()&
BB e HA P ZE YRR, nRES A BB, BPIAMZEIREC I IIT__del () T
AR T 3R

o del () W DATEFERERS AN BaAT. B, BRI 4R R (A8 A EE)
A RE WM BR B35 M None .. Python £ f1E Gl B AR e v 44 B A BAAS R RIZRFT Sk i & R 7As &
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TR oAt 4> SR As s AR EANTEAE Hofo e 4 AR 51, XA B P S A B
TE__del_ () JEBEMBHATTH

object._ _repr_ _ (self)

B repr () WERHIHH AR —DXRE Bl FAARERR. WERTTHE, XN —NE
Python ik, ARHEHIREH A HFIBUERNXT S (HEGE S HIEE) . WERIXATTRE, IR B
LU <...some useful description...> FHEH. REMEHINE—FEAFENSE, R —
KENT _repr ()HKREX __str_ (), WHAEFZEZEMELEGI “JEEX" FRRFRIHL
H_repr_ ().

IR FEYON T, HI R N A OS5 F R R S CR R E R .

object.__str__ (self)

i str(object) PAKNEREL format () Fl print () WHAAER—NX 20 “dEEX” gtk
RIFPFIFER SRR R EMEAIUA—A FAFERXT S .

Wk Sobject.  repr () WIRFESEIET __str () HAFWIRE—AF L) Python Fikz:
AT DA P B {5 A (A

WERE object FiE XHIBHALB WM object .__repr_ (),

object._ _bytes__ (self)

1 bytes Wi I A S— MR TR FR . XRZIR [ —> bytes IR,

object.__format___ (self, format_spec)

Called by the format () built-in function, and by extension, evaluation of formatted string literals and the str.
format () method, to produce a “formatted” string representation of an object. The format_spec argument
is a string that contains a description of the formatting options desired. The interpretation of the format_spec
argument is up to the type implementing ___format__ (), however most classes will either delegate formatting
to one of the built-in types, or use a similar formatting option syntax.

1557 formatspec | AR IS AL TEYE RO HEIA .
R AE IR — AP ERRTS
TE 3.4 UHEL: object ARGy _ format__ HiEUIRME AMEMAEZSF4F, #4551 k4 TypeError,

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object.__ne__ (self, other)
object.__gt__ (self, other

object.__ge__ (self, other

)

)

DS B B8 R T v BRSO A FRIORE B 6 R AN <y WM x .1t (v) . x<=y
W x.__le_ (v) . x==y M x._eq (v).x!=y M x._ne_ (v). x>y FMx._gt__(v).
x>=y T x.__ge__(y)o

WARAEE S EOF A M NS, & BT ¥ T 2k [ BB 4 Not Tmplemented. % MGG,
P L 2R ] False B True, ANGESEpr b8ty phnl AR IAEREME , B A o b e B Ao A
FAFA/RECAINE (BIANAE £ A4 1F), Python BB bool () DABHELS RN EE £ .
EBNBER T ne () 2RIEL  eq () IFBLERIUT, BIELE %K Not Tmplemented. WIS

FRFZ A MRS X R, Bl (x<y or x==y) NEIFAEKRE x<=y. ZRIFEMZEHE A4
WHEF#AE, #§3%F functools.total_ordering ().

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

26
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X VEI A RS ERA (FELENSEA LS EEA DS EBCRER) s 2 1c ()
Mgt () BRMNIWRSS, __le () F_ge_ () BN FWIRS, M_eq () fM_ne_ ()
NEEENTH RS R ERERRBIANE, B4 BRI R e B R B ) E e sl R 12 1
%, ML B BV ERU RO vk, B WA G B e B E i . Bl FREASHE TR
object.__hash___ (self)

W N E PRE hash () P8 ARG A SRR 8 R A THE . B T IR R 2B 4E set . frozenset DA
M dict, 7hash7 () AR Bl —AN Bl . W4 HeARe 45 SR ] Fir 7 i ME— Rk J 1 2 LA A R
WA AN EEeA IS S R X R AR AH S A EIRE—E, B ENFTE R — oo Itxd
ZICHMIE A s .

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

M hash() %/\}\*/\XT%EEXE’J hash__ () Jr{EREEH#EErR Py_ssize_t IR/,
XS 64 MIHTEy 8 SN, X 32 AN 4 . WIS AXRIY_hash_ () HHER IEHDC/J\E’J
P b AT AR, TS T S R A T . B S R B YR 2 A python -c

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

WR—AREAEXL__eq () Tk, WAMANILE X __hash__ () B MREELT _eq ()
HEA EX__hash__ (), WHSCBIREA TGRS AR, A0SR — A5 ST T A R SL )
T__eq () Ik, WARRAZSEE_hash (), PRI MG H) SR R A S ke A AT A2 Ry (4
RUREE A A AL, ERFAE TR RIS AR ) o

M SRR E__eq () Fl__hash__ () J5ik; AEMSEMXS (ACKRI) R E
AHHEE, HH x.__hash__ () ZiRE—MELMEPAIIGR x == v FIBEWRE x is v H hash(x)

== hash (y) .

A class that overrides ___eqg___ () and does not define ___hash__ () will have its __hash__ () implicitly set
to None. When the ___hash__ () method of a class is None, instances of the class will raise an appropriate
TypeError when a program attempts to retrieve their hash value, and will also be correctly identified as unhash-
able when checking isinstance (obj, collections.Hashable).

WHR-ANEET  eq () WEFELERB KN _hash () LB, WAFHESEE _ hash_
= <ParentClass>._ hash__ REAHEHERSS.

If a class that does not override ___eqg__ () wishes to suppress hash support, it should include __hash__ =
None in the class definition. A class which defines its own ___hash__ () that explicitly raises a TypeError
would be incorrectly identified as hashable by an isinstance (obj, collections.Hashable) call

T FEBVATEDLR, str. bytes Al datetime X} 42/ hash () {HEMH— AT AR FEALE “m
. BRENIESTE— B Python AR ARFFAAS , EATHIMA A EAE EE i247HY Python 2 [A] 2R AT
T .

KRR R T 5 1A R IR R4 il 55 Do« i A A e 5 5 AR R P S A B ETE SR DL
HIPRATRCRAD O/ 2) SE 4= . 115 Ul http://www.ocert.org/advisories/ocert-2011-003.html

Changing hash values affects the iteration order of dicts, sets and other mappings. Python has never made guarantees
about this ordering (and it typically varies between 32-bit and 64-bit builds).

5 WL, PYTHONHASHSEED.

e 3.3 BOE: BOAE HG A L

object.__bool__ (self)
il JH e 5 DA SE B ELELAG I A e N Y bool () #RAE; WiZiR A False B( True. QHRARE LI

3.3. WK EBH 27


http://www.ocert.org/advisories/ocert-2011-003.html

The Python Language Reference, %4 %5 3.6.11

Tk, WEERIF WM __1en () HAEHIR [ IER RN A ZIRE N E IR RBERE
M len_ () WAREN__bool () MAHLITA LHINEEENE.

3.3.2 HEXLRitihiE
A PARE SCR A5k H E RSB (x . name BMH . IRICEOMER) AORAEE L.

object.__getattr__ (self, name)
LENEMETRING| & AttributeError MRGEBIHH (WTRERIM__getattribute_ () B
T name Ajg—SLHJEPES self MK AWM B G A T AttributeError; & @X] name
R R __get__ () BI5IK T AttributeError), MIryAN MR (FREIM) JEEMEEET1K

—/~ AttributeError 7.

SR AR R R W UBREINY,  getater () BURAWORM. GXRAE getater ()
R_setater () 2 I HOREB MR A B, ) B0 BE R 0% B gl 2 0 /R o BE S 1
W getartr () WETVEI PR RYE. BYE R R T S B R, A7 S
P B AT AT (I3 et A ) E e 42) ok T AR 1 5 A il i 2
f)__getattribute () Jrdk T RELTEZREORIE PTG 52 S BRI E:

object.__getattribute__ (self, name)
W7 R 2 To A A MR R DASE I RS Bl B M D7 ). MR E LT __getater (), MJEH
AWM, BrdE__getattribute_ () AP B 5| K T AttributeError, B
W4k A (e FN ) BHEEER S &4 AttributeError i, i T G Iy & ) TT BRI
H, HSE Y % 8 2 U T E A AR (] 44 B ) B 28 07 R U 1) B B R AR T JE M, B3N object.

__getattribute__ (self, name),

TEARE: B IRAEA R N ad e R TR YR e P e R S A 45 SR A D0 T B R AR IR DT YA AT T BE > 1
Bk, S0k kB,

object.__setattr__ (self, name, value)
A — AN B 2 RAE R R o XN S BURIE LS (RPRHEGRAE 2 LG58 ) o name
JBYEAFR, value FEREG @ ERIE
W setattr () MEWELS —DLGIEME, BNIZWEM RS WEET¥E, FlU object.

_ _setattr_ (self, name, value),

object.__delattr__ (self, name)
FMT__setattr () HHAEM HMERTTAEME. MITVENIZIUE del obj . name X FZX 4 A
BN AR

object.__dir__ (self)
W RSN A R dir O WA . R EHELAUN—NFF. dir () SAEIRIE PSSR,
FRFEXHHER -

BE LRRE T

RN SO H SR T GRS BRI B S ) , TTDARHREO 22 __class_ JEMEIRE N
—/> types.ModuleType K. B4

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):

CFItakEs)
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(£ 50

return f'Verbose {self._ name_

def _ setattr_ (self, attr, value):
print (f'Setting {attr}...")
setattr(self, attr, wvalue)

sys.modules|[__name__ ]. class_ = VerboseModule

{Ef#: Setting module ___class___ only affects lookups made using the attribute access syntax —directly accessing the
module globals (whether by code within the module, or via a reference to the module’ s globals dictionary) is unaffected.

FE 35 MR _ class_ fEHEMHHCHAE,

ScHl IR 2%

PAF A EACE— ST 2 (Bl 44k
IR I 3 RIS Fgkn
T REAE S I ) B 44 1 SR
object.__get___ (self, instance, owner)
P AR A 2R JE . (CRIEHIN) S0Zn Lol @i (SEplEHHyin ). a4
FIEHIE, e 2 iae kR @ Er e tl, s prs A g R R U @ WA Noneo B0 ¥
Wik (THEHE) JEHEEEES] &1 AttributeError 7.

object.__set__ (self, instance, value)

A BT ¥R ABLEL instance $i& 5 W T AT 5 2800 S Bl 4 J@ A B (L value .

object.__delete__ (self, instance)

PR BT ¥R AR instance i 52 1) T A & 2 S B SR 4

&R) LI BT —A> AR & R R A SR IE (%3
)o TELATF/RGIH, “JRIE” $RIEAFTAHER __dict__

object.__set_name__ (self, owner, name)
TEFTA &R owner BIEIBLR « HEASF S PIRIELT name.
3.6 FriIRE.

JEPE __objclass__ 24 inspect BIHBEENHEE N GE UITER)E (IERBCE LB A B T 3h 752
JEYERZATIRINA) o KT AT FIXT GO YL, B AT AR W] B s BRI — MR R A (B138) s BifE
NEFE—AMCESE (BN, CPython £ 45EHLT C PR IPE T A B B ILRTE) -

A iE AR 2R

EUR, fAa R BA TN Mg EtE, HIRPET W E R S B P R T IR,
fi__get__ (), __set__ () M__delete (). WER—DXRELT AL EFRERE—A, EHBIRH
ik s

JEAE VT BRAAT R — X R F A R R R E SR E . Fl, a.x BERIF SN a.
_dict_ ['x']1 JFlh, RIGR type(a) . dict_ ['x'1, BEFRMKKET type (a) B9 EHHEI, N
HHETTE,

HA2, WRIELBAE R E LT RN ER TS, W] Python W 82> 2k BRINAT M -4 1 A B I F ik
T X HAR K AT S B IR BRI B AR i 8 AR g8 v B A v B o Ok e 5

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

AR SR BN B LR O R P S B AR R — AR g YR x . __get__(a) .
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FBIIE WER I E B — DM REG], a.x KPHBHTAR: type(a) .__dict__ ['x']._get_ (a,

type(a)).

R WERFER DK, Ax [T A.__dict__['x'].__get__ (None, A).

BHE WHE a 2 super B—EEBI, WS E super (B, obj).m() &fF obj.__class__._ _mro__ H
BR B WEE A A RFES AT LR HfARS: A._dict__['m'].__get__ (obj,
obj.__class_ ),

XTSI e, KA E I B e T 8 ST MRS . — MRS T DAE L _get_ ()
__set__ () Ml__delete_ () BWAERHEG. WREEAEL__get_ (), W5 JEME SR B A E T
%a% Ik A X G 174 S 91 - i v A A T AL ﬁn%f*ﬂ_k%%EXT_set () F/E]_ delete (), N
AR MR A EAECR E X, e R AR R A, B, BeRi g SR
Séfget () M_set__ (), MAEIRGAIRRE __get_ () . ®XT__set_ () FMl_get__ ()
FIEHE RS S S R L F e . S52ZHTRY, AEBIER AR T S i A

Python J5¥% (0% staticmethod () il classmethod ()) HRAE N AERIAR SR EIM . ISR DAEE
NHEB TV XAV SLBIERG 5 A R 20 HAb SR —FE AT R

property () HREUENEAEIEREIAI LI . IS B B E BB AT I

__slots__

_slots__ FSRVFRRAT S AL S I A 1 1 (1 aneRAE @ ) A5 b A3 _dicr_ Rl __weakref __ (R 3AE & 7E
__slots__ Wi s HB A BBl AE AR T . )

The space saved over using __dict__ can be significant.

object.__slots__
A AT g 7 PR T 0 PR 2 35 S 128 0 4 F U AR R 1. slors__ 25 B
AR ROREE S ), FFRELIE B SRR SRR dic Fl_ weakref

£ __slots _ By EEIN

o UATR H—DARE L _slots__ (RIN, SEBIR) __dict_ Ml __weakref__ JEMEFRFEZ AT

« WH _dic_ 7BE, LIRS ARTE _slots__ € LA RRE. 224 RY 28 &
ZIRIENF 5% AttributeError. FASRFTRENSMM, WMER '_dict__" IMAZ| _slors__ FEH]
AR5

o WIRKLEALHIRE _weakref _ A5Hr, LT _slors__ AR TR HSEBRN595 ] . AR H
B T EE, B ' __weakref_ ' MIAZE| _slots__ FEUAMFEAFERITH

* _slots__ Rl AR AAR A QIR S (R AL 25) FERRG LI . I, SR REBRR
s _slots__ 7E LHISEBIAL RICEBONE: BN, FIBIER S8 o A IR .

o _ slots__ FEAVE A HIR T LB FERXFEHP RN _slors__ FE TR EETH. Ak, +
B34S _dict__ F __weakref _ FRAEEATWE LT __slors__ G AR AL S RHTA] 37 9- 24 AR I
LA

. ﬁﬂ%*’*?@zﬁ)&ﬁ’]hﬁf%/\ﬁ**&ﬁmx U phy 2R SR SR RN AT ) (R fld i
FLIRMNEIRIBCHHNA G ) o XS MR & SCR R E Lo AR RELIRIN—B7 1R B0
A2 .

o =R _slos__ ANEMTIRAEE AR RKE" NERABI int, bytes Ml tuple BIIRAR.

o (EATAEFATH AT L AT SR T VARG 45 slors__ . BRI ABEGE T A, Rk n] BE L4 RIS
A RA IR S U

__class__ TRAEBHEMI N FEEA MY _slots__ A 2E A -
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o WA ZAEFEMALER 2 EAoR MR AR, BRI B SR (oA
B BAT S L EA R ) i SAFF] % TypeError,

3.3.3 BENKGIE

B ARYOR A, IEAFEN _init_subclass__ AR« AERHEAT DA S BERS AL T2RAT 1038 X5
P BRI, (LR AR MNP ARESE, T __init_subclass_ MHEAEHT
LTI IR R T2k
classmethod object.__init_subclass__ (cls)
MPAESRIRA: TR TR SR o cls RHRIY 7R WRE O — D@ L0535, JE
RS k2 N Sy
BA—DHEMXBEFSH WL HLER _init_subclass__ . N T 5 H il fif /i)
__init_subclass__ WIGREA, WU EHED KT SUERFHRIE AR, fian:

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__ BYBRIASCBUT AR, RIEMERESEOH NG kK — AR,

Hf: JCEPER metaclass R B RBIMLHITHAERL, HASHALYS __init_subclass__ 5L
. sLbrpyoe (MAERAR0HR) "l type (cls) Wi,

3.6 B RE.

pIvES

BTG T, KM type () KWEMN. KEXTE— DRSS HNHIAT, K& 2RI EF
type (name, bases, namespace) HZER,

RO A E AT A netaclass RKBFSHL, siilddk— M &I SEN A LR ITE
file ZEPAR/RfIH, MyClass fil MySubclass #f Meta 5L {H1:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZEE SN E AT HAh 3¢ B 7 S ROR AR T IRl 4 B A S B A T AL i
B ARTE HRATIS , R AEDL T BB
* the appropriate metaclass is determined

* the class namespace is prepared
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* the class body is executed

* the class object is created

WEEHHITTH
R —A2RE SO E T 24 1A TE2E AR AR RE:

* if no bases and no explicit metaclass are given, then t ype () is used
« if an explicit metaclass is given and it is 7ot an instance of type (), then it is used directly as the metaclass

« if an instance of type () is given as the explicit metaclass, or bases are defined, then the most derived metaclass
is used

HATIRA TR M B AFEEMIcE (WRA) AEITE e EERTeE (B type (cls)) Bk, &
EIRAEITCR N R P X SRR TCE I — A8 WA — MR TR G s, e SO
HHH TypeError,

HEEZAGLZTE

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass
has a _ prepare__ attribute, it is called as namespace = metaclass._ prepare__ (name, bases,
**kwds) (where the additional keyword arguments, if any, come from the class definition).

WRICERKA __prepare_ JEME, M S RFFHIHM A — D06 FBET .
E Ik
PEP 3115 - Python 3000 p[¥j5C% 5| A __prepare_ iy <S[A4T

TS ES

FKFEREPL (KIF) exec(body, globals(), namespace) WEXGHIAT. HEIHHE exec () I
%%@Eﬁ”;ﬂ;?é%ﬁ)ﬁ?’iﬁi? PREL PN ERINS , RNEE RIS AR R (AR YE) 51K B 4 HiAIsNEE
P 44 FR

fHi2, Bpfiqk %XEETL@&W%H}“ TEZE R E U T A 98 To vk B BIAE SR 32 R B i 44
FRo §’§ %JATJ LB R — NS BRI R, B 2 R — 7 o ad id B R R A s
_ class__ 5.

ISR

—HPATRF AR MIE TR ML S, HiELHH metaclass (name, bases, namespace, **kwds)
A% (B i FE S5 5% AN __prepare__ E’J*Hlﬁl)

WREKFERPELM B ESIH T __class__ 5§ super, X g il TS HIE XK super (

__class__ firg|H, Lmﬁﬂﬁ#%ﬁﬁfﬁﬂﬁﬁﬁﬁgflﬂ@%mﬁ JJEH% ﬁﬁﬁ/fﬂﬁ super ( Haﬂzftﬁ%
FRiR IEAE Tl AR B A28, a5 10047 24 i) A 28 S 3] D 5 45 ﬁf?&ﬂﬁ%*/‘%ﬁ
%ﬁﬂm

CPython implementation detail: ¥F CPython 3.6 27 5 A Y, _ class_ BAITCSHAE 2an 4 o5 a
1) __classcell  —Wifeibsaicde. WERAFAE, XW7iwkm FAEHE%S type.  new_ i), DATEREIEHH
M IGIZZE . TR KR, 7E Python 3.6 H1kf 33 DeprecationWarning, TiE Python 3.8 Hff5| %

RuntimeError,
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L ERINEI T type IR BRA ST type . new_ WITCERS, PUTFHSMG A & OB TR FE 08
RURZ G AT

* B, type.__new_ FRNERGHAEMPITAE LT __set_name__ () FERIRIAR

* second, all of these ___set_name__ methods are called with the class being defined and the assigned name of
that particular descriptor; and

o WJE . R SMRYE T AT T BT E I B HSCR B __init_subclass__ () #T

TEFMBOREZ G, EXPRREETEIE SOPIEids (WRA/MIE) , BRI E E YL
e F Ry 4 251

Yl type. __new_ QIE-—AHNS, RALAME a2 2 ML S IR S P B — A58 A P
EFERGE . EXAFRIA BT — A, JEE NSO IR __dict_ &k,

Z U
PEP 3135 - it R iy __class__ US| H

TLEMER

JCRMBAEE N ARR) 2. Ead SR amNEE. HE, mOkE. A&, A LRiEeE.
RE HEZA S F ShBTRBUE/ A 24545

3.3.4 BENEHIRFREE

PAR ¥R ESL isinstance () fll issubclass () PHEBREEIEIATHN.

R, Sk abe.ABCMeta SCH T XL FADAE ARVPRAAIGR B2 (ABC) 120 “HEfLEEE” SSimEE M2
HRA (EFRNERE), GiF ABC ZH.,

class.__instancecheck___ (self, instance)

IR instance NN class (—A> (BEEEA1EE) SEEINGR I . a5 ST s, ewii i

PASCE) isinstance (instance, class),

class.__subclasscheck___ (self, subclass)

Return true W1 subelass AL class f9—A (FBEouiE:) TG, WA LT W, I
2k E H PASEEE issubclass (subclass, class).

TR AR AR BT IR (i) . BEATAREIE K ﬁ&f%@iﬂ@%ﬂl&‘%ﬁ%)‘(o X5 BT S
BRI B RIATT IR A 2 — B0, TR 0L T LB A B i

UL

PEP 3119 - 5| ARh&% L2 pinshaediiR, @l instancecheck_ () fMl__subclasscheck__ () %€
ffil isinstance () Ml issubclass () 178, MAMIIEEMBIALE T HiZIES SIS L N
(B0 abc i) .
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3.3.5 #EHITTiEAXR

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

3.3.6 AT AE

The following methods can be defined to implement container objects. Containers usually are sequences (such as lists or
tuples) or mappings (like dictionaries), but can represent other containers as well. The first set of methods is used either
to emulate a sequence or to emulate a mapping; the difference is that for a sequence, the allowable keys should be the
integers k for which 0 <= k < N where N is the length of the sequence, or slice objects, which define a range of items.
It is also recommended that mappings provide the methods keys (), values (), items (), get (), clear (),
setdefault (), pop (), popitem(), copy (), and update () behaving similar to those for Python’ s standard
dictionary objects. The collections module provides a MutableMapping abstract base class to help create those
methods from a base set of __getitem (), setitem__ (), delitem__ (), and keys (). Mutable se-
quences should provide methods append (), count (), index (), extend (), insert (), pop (), remove (),
reverse () and sort (), like Python standard list objects. Finally, sequence types should implement addition
(meaning concatenation) and multiplication (meaning repetition) by defining the methods __add__ (), __radd__ (),
_diadd__ (), _mul__ (), __rmul__ () and __imul__ () described below; they should not define other nu-
merical operators. It is recommended that both mappings and sequences implement the __contains__ () method
to allow efficient use of the in operator; for mappings, in should search the mapping’ s keys; for sequences, it should
search through the values. It is further recommended that both mappings and sequences implement the __iter ()
method to allow efficient iteration through the container; for mappings, iter__ () should be the same as keys () ;
for sequences, it should iterate through the values.

object.__len__ (self)
P HIT EASE BN B R 1en () o WAZIRIEIRRIGKE, PA—A> >=0 BB IR . 1o, WR—A
MRAREL __bool () LM len () JVRIRIEMENZ, WAL /RKizHh S BRI

CPython implementation detail: 7 CPython H, ZRK AN sys.maxsize, AR KE KT sys.
maxsize W FS0EEPE (FlU0 len () W RESH| & OverflowError. il it EL(E KM KB k5] &
OverflowError, XHRWINEX_ _bool__ () FiE.

object.__length_hint__ (self)
Called to implement operator.length_hint (). Should return an estimated length for the object (which

may be greater or less than the actual length). The length must be an integer >= 0. This method is purely an
optimization and is never required for correctness.

3.4 B RE.

MR YR TR = AL R . AR

all:2] = b

SNEEE N

alslice(l, 2, None)] = Db

HAFE A . W25 U TR 2 DA None #h4E.

object.__getitem__ (self, key)
PR B ITIR AL self [key] HRME. RTpoIRAL, HAZRY SN RO R 3R . iR 5L
F5| (WEPREAHERTINER) RFIREERIE T __getitem () Jrik. R key HZEBURIER)

34 Chapter 3. #iE#E%



The Python Language Reference, %% 3.6.11

M5 % TypeError i WAN TR [ HEIEE LASMAE (TR B8RS R R R 5 )
MRS % IndexError . XFFMUAHRA, R key AT CREEAMT) WREIK KeyError 57

i

o

MR for HIEARAGIERGIN SHITHAIR IndexError PAEIERHIAR NI 51 A 454

object.__setitem__ (self, key, value)
PR ASE L] self [key] WEH. EEHFME _ getitem () M. JXrGSLslb Iy kv
AL BRT 57 SR SOV B T B A N, BUR T A SRV R B N . R IR key (EHFTT] AH)
FENE_getitem () JTRRYTEOUAAIA .

object.__delitem__ (self, key)
P BT AL B self (key] WUMER. R HFWE__getitem () MR 90 RELH LT IR
R T o B VPR B b, B T O AR IR TC R . R AR B EY key (8 BT % 1 5 9 5
5__getitem__ () JFVERITELLAHIA.

object.__missing__ (self, key)

Pkl dict. getitem () EHRAE)F AR BN AT ASE N dict T2KAY self [key].
object.__iter__ (self)

BT IRAE T 2O A A R AR I BRI o BT ¥R %R [l — AN F Ik AR 42, BRI E A
PTG XTI, ENIZR IR E A T

AR G TR BB T % ENRER RN H . A RIERAEIR TR S S typeiter —7,

object.__reversed__ (self)
W (ARAFEAE) 2t reversed () VB REOR T DASEIH A 25 AL, BV 243 [m]— A4S AT 18
Frawas P EPOE Jilpr v 1T E W

WRAKPME  reversed () K¥E, W reversed () WEBRECRFEREIMEH AL (_len ()
M__getitem _ ())o SCHEFFHIPMMLAINT G LAUAEREWSHRAL L reversed () FrH LAY SC B SR
ST AL reversed () HiE.

The membership test operators (i nand not 1in)are normally implemented as an iteration through a sequence. However,
container objects can supply the following special method with a more efficient implementation, which also does not
require the object be a sequence.

object.__contains__ (self, item)
YA LT YR ASEBUS SAGIE AT . IR dtem 2 self BRI BRI, A3 MR R . X T e,
AP 0 7 ST R S5 14 SR T A 2 (P B SRR

X REN __contains_ () BIRS, BURKEIMRFEesiiEst dicer () TR, RIS
M__getitem__ () WIHRFIERIML, SFEZ 55 Pagta i,

3.3.7 EFF T

8 SCOAR 5 i BT R T A . R E MR BT A SRR (GIandE B ECR REIA T AL 3R) st B iy Jy
IVATZSEE SR E /N

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)
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object.__pow__ (self, other[, modulo] )

object.__lshift___ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or___ (self, other)
P H) X 28y ok SE B R B ARBE (+, -, %, €, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do flan, KFXX x + vy 9E, Hhx B2HA_ add () FEAERM—DE6, WS <.
_add__(y). __divmod__ () FIRMIEFEMTMM__floordiv. () M_mod__ (), BEARNILH
KRB truediv. (). WEERNIRE SRR =IO NE pow () BREL, W__pow__ () BYE XMW
GRS =S

URSRX LTI R A SR S RIS B T2 5, BV %iR ] Not Implemented.

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

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

object.__rfloordiv___ (self, other)

object.__rmod__ (self, other)

object.__rdivmod___ (self, other)

object .__rpow___ (self, other)

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
A X 207 ok SELEA BSOS (324 ) BRVER0) — R B ARGE S (+, -, %, @, /, //, %, divmod (), pow (),
KH, <<, >, 08, N, ) IXBER B RN S AE A B EOR SR AR 3 HL R BRI IR
Bildn, kKFEX x - y0E, Kby 2EA  rsub () FEREH—ASE, WY <. sub_ (y)
iR [8] NotImplemented Bt <=8 v.__rsub__ (x),

LR = IC) pow O HASZARTAM__rpow__ () (B3£I & Kad 52 2%) .

R WRABREBE R ZE R R — > 138, HAaz TR T e R n ik, Wy
BRI THEBAEEN AR RS B T . AT R AT feir 12 B AR S R B 3 AT

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

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

object.__imod___ (self, other)
object.__ipow__ (self, other[, modulo] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand___ (self, other)
object.__ixor__ (self, other)
object.__ior__ (self, other)

PRCHY CRSRE RIS, SOy RN Not Implemented. ANSRARIR HI MRS A BRI R ST s, AN B E Y

¥ None — TR &x i 2 CHb 1R 28 AP RR A AH AR .
XA A AR, WRARRST R (BIA__add_ () RN SAAARHRLZ ARG R, S0t S A B 9 SR
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VX S YRR S R ARG (+=, —=, = /= //=, %=, *F=, <<=, >>=, 6=, 0=, | =), X
VENAZ AT H S ERE (BT self) ?Fﬁi_lﬁléi*%( %F\“ﬁ@?—ﬁkd&vﬁself)o IR FA T R E
X, RN AR R R E . BN, R x R EA iadd () FFERIZE—ASEHB,
M x += y?ﬁ%{ﬁ?x = x.__dadd__(y). B0 x + v BSRME—FEERE x.__add__(y) Fl
y.__radd__ (x). FEFEESLR, PRI AT S BOR FUH A E5R (30 fag-augmented-assignment-tuple-
error), fHtf ﬁ;&ﬁriﬂﬂ%ﬁ@é%“ﬂﬁiiw

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)

object.__invert__ (self)
LB PASE Bl TE EARIZH (-, +, abs O Al ~).
object.__complex__ (self)

object.__int__ (self)
object._ float__ (self)
VALK 2675 ¥ PASE I N B R L complex (), int () Fl float () o B 243K [El—MHM AR {E.

object.__index__ (self)
P 7 ¥R PASE B operator. index ( U\& Python 7 2 TR HURF B 7 0 G BB R 3 &
(Bt B2 E R bin (), hex () Al oct PRED . AR IARIBC T M SR T HECR . 2
AR ] — A HEH

R 7B SRR, ME LT index_ () WIRMEHRN M E X int_ (), PIEN
2R e AR [ PR

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
Uﬁ%ﬁ%ﬁ{ﬁ%ifﬂﬁ\]ﬁ@ﬁ round () PAK math K%K trunc (), floor () fl ceil (). BT F
g (655 a0 52 ShEE YL LA S AT S 1ot egrat G %

int),
WREEN _ int () WNEEE int () £EHEF] trunc ().

3.3.8 with i{E4) L T &R

A context manager is an object that defines the runtime context to be established when executing a wi t h statement. The
context manager handles the entry into, and the exit from, the desired runtime context for the execution of the block of
code. Context managers are normally invoked using the wi t h statement (described in section 7The with statement), but
can also be used by directly invoking their methods.

TR S g ) B YRR A IR B AR RS, BUS RIS IR, e T ITIR SC 464,
BT LR USRI E 2 5 E, 1217 typecontextmanager .

object.__enter__ (self)
Enter the runtime context related to this object. The wi t h statement will bind this method’ s return value to the
target(s) specified in the a s clause of the statement, if any.

object.__exit__ (self, exc_type, exc_value, traceback)
IR RECE S R TI RS SANSHIA T S8R R SGR MR . AR B S CR TR
BHE, =ANSHEFRRN None,
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WAL T R, IF AR RO R (R A k), IR [ EfE. SRS, Rrf
FEIR TR I AR AL P

WEE__exit__ () EAMIZEHG | KGE AR T, X2 HENTHUE.
S
PEP 343 - “with” 4y Python with iEAMHTERGAR . £ aAIRHl.

3.3.9 FHAEERK

X EE LEKUE, R AR B SR I SUPRIEAE HoE SCT R R AP I REIE AR AR IR, TR BESE
XAEXGEE BTt o AT AR A T U &5 W R A .

>>> class C:

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

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

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

BEAT N 5 B SR BRAE T B 3 R B A N Y BT W R & S LRIk 7 ik, BIAN__hash_ ()
M__repr_ (). WERXLET AR RAER M THEEM AR, BTSRRI R A 5 A I
I SR

>>> 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

A A5 2O IR A2 A IR ] — SRR I I A AR Ou3ERE ", T DA A E BRI T
I} G 1 SE ) 5 A e

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

True

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

B 7oA T IERR PSS AT T L Bl E 2 Ah, SRR R A R T A dEd getattribute () Tk,
HE MR 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)

(Rt
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(8 E70)
>>> ¢ = 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

LA Geid getattribute_ () HLEHIAMENTAS NREBEMUAR AL 7 2Ry sta), HACH 24k
TAEERRRA O IR B — S RGP CRRSRDTIE o2 MBLEAE RN G A B ELMEIG A —Bob th fReas SR TR ) -

3.4 hiE
3.4.1 HFER/HMR

awaitable W FIM T await_ () FiE. Masync def BREGR B Coroutine %4 B & T W &84 4 .

EfR: MWHA types.coroutine () B asyncio.coroutine () EHEST A K A8 1% [\ [l generator iterator
MEWE T ERATS, (HEMIHFRER __await_ (),

object.__await__ (self)
WA AR [B] —Aiterator s N 24 8% 3K 55 Blawaitable %1%, 0, asyncio.Future SLEL T I 75 ¥ DA
Hawait FEAMI;HFE.

3.5 FrhR k.
S U
PEP 492 T ffA ¢ ] R0 2 B s B

3.4.2 hHIEMR

Coroutine Xt Jg T -awaitable 315¢ . WHAERRAT AN __await_ () FIRAHLEHORI TR LR
GRPATIF R I, EAAR S5 K StopIteration, PR value JEPERHE FIR B, AR %
TRE, EPENEIERE. AL ERT LRI stopIteration B,

IR EA T EA R IE, ENRRIT AR BRI E S AR E- AR E 7). HE, SARGA
[, PRI AN B SCRRA AL

e 3.5.2 B SR — s — e 5] % Runt imeError,

coroutine.send (value)
TR BRI R FE R IAT . WIER value Jj None, WIXAH Y FRifF__await_ () Frik FEERERH T~ —
Til. G0 value N4 None, WK ZBICH SEIMEHRMNERIT W send () Jk. HE5H GRIIE,
StopIteration By@H AT ) K5 LidX__await () RIEMEIFITERMLEFMFE .

coroutine.throw (type[, value[, traceback] ])
TEVRE NG AR E R S . BT I BT B B HR R AR chrow () T536, ANRATAER TS
e MMM, FH S e AT &, LR (RIEME, stopIteration By HifbRH) 51
W __await () REEIATIEARGERAAN . WEPRRE RAERE N BAHRPE,  WERF ] & 2590 &
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coroutine.close ()
W B WA EE I A SR . WUR R HER, BRI RS SRR R R A
close () ik, WRAFAEZ . REESTEHR AT K GeneratorExit, MG RIEEEH
. a, WESEARCNEERIT, B ERAREED).

UHMEEA RIF R, ST DA B AC BRI AR R A Bl P

3.4.3 HLiEME

An asynchronous iterable is able to call asynchronous code in its __aiter__ implementation, and an asynchronous
iterator can call asynchronous code in its __anext___ method.

SR Easyne for IR

object.__aiter__ (self)

AR ] —A~ 3 R EXTR

object.__anext__ (self)
WAPR A~ 7T 2 ARAT S R A N — SR . MG 1% 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

T AE 3.5.2 UFE B Starting with CPython 3.5.2, __aiter_  candirectly return asynchronous iterators. Returning
an awaitable object will result in a PendingDeprecationWarning.

The recommended way of writing backwards compatible code in CPython 3.5.x is to continue returning awaitables from
__aiter__. If you want to avoid the PendingDeprecationWarning and keep the code backwards compatible, the
following decorator can be used:

import functools
import sys

if sys.version_info < (3, 5, 2):
def aiter_compat (func) :
@functools.wraps (func)
async def wrapper (self):
return func(self)
return wrapper
else:
def aiter_compat (func) :
return func
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Example:

class AsyncIterator:
@Qaiter_compat
def _ aiter_ (self):

return self

async def __ _anext__ (self):

Starting with CPython 3.6, the PendingDeprecationWarning will be replaced with the
DeprecationWarning. In CPython 3.7, returning an awaitable from __aiter_  willresultinaRuntimeError.

344 R L TXEERSE

FHEFTLERER LTFLEREN—F, ERBAH _aenter_ Fl__aexit_ FEPEFNAT.
S R UERAR W fEasyne with AP .

object.__aenter__ (self)

WHEAEEX ERMT__enter (), SUARMKHIZELALRIE—A 7T F4F3F %

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

BETRAETE L ERRIT_exic (), (UARRKHIZEE AR A —A T F 3 %
S BT SCE BEERER—ARpi:

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 HE.

&ix

34. thiz2 41




The Python Language Reference, %4 %5 3.6.11

42 Chapter 3. #iE#E%



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 ZIRIHE
B TARIRR . AR AR T A

The following constructs bind names: formal parameters to functions, i mport statements, class and function definitions
(these bind the class or function name in the defining block), and targets that are identifiers if occurring in an assignment,
for loop header, or after as in a with statement or except clause. The import statement of the form from ...
import * binds all names defined in the imported module, except those beginning with an underscore. This form may
only be used at the module level.

del AR HAR B E—FGRE  (RARILSEPRIE SO R FRIEE ) o
B ARME B ATE R e A TR BN A e SO RS Beh, SR A THREBVZ S, (Bl R AR .

R PRI EAE— MU R, WA AT R Ryl Ae i, BRARA M nonlocal Mglobal. WIARAFRYE
SEERRRGE, MO RAc R . (BB AR R N Rl AR i SO & JRAe . ) QRS RAE — MU B
YA ZAEHE S, Wh oy EE,

BEAMERL P SOA R B 44 B 4 £l DA TR 2 PR AT AU BT S7 A R 24 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

If the global statement occurs within a block, all uses of the name specified in the statement refer to the binding of
that name in the top-level namespace. Names are resolved in the top-level namespace by searching the global namespace,
i.e. the namespace of the module containing the code block, and the builtins namespace, the namespace of the module
builtins. The global namespace is searched first. If the name is not found there, the builtins namespace is searched.
The global statement must precede all uses of the name.

global iFA) A — U B 2 AR 0 BA AR VR 3k AR —A A i 22 B o & s by — 2%
global i#4], W% H AL B A PRY MR 2R AL i

o oca T I 2 BRI 44 1612 A RGO 60 B U B 0 . S A AT
{4, 2 R EE B 3 RFAE gk 5| & SyntaxError,

BRI ISR — R AR B3I . — A R B M 4 __main__.

R S IRVA Rt 4y exec () Fl eval () MIZEUe A FRENT LT SCPRPRRIRIG DL, 280 SO W] REGE I
SE XA PRI ATRATIE A o X 2L | O I 55 0 40 FRARAT IR, (90 5 2 AAE T ARG 1Y Jey il As B e 42 i iy
AR . O i SR ISR B IE L. AESACR B o SO A4 PRI Sk e FR A 2
et AP BT AR R A X th AL FE e S R A i 2k 3, TR B AT B P e e 1 3k
SEIUAY . 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: ] J' R iZ %Ml _ builtins__, KUK E BT LMAS . H ks
HH N A4 25 E] PR Y % i mport builtins AW HE BOZE P R .

AT S PATHH SR N B i 44 25 R SE B b il E A R 4 SR R A FK __builtins_
KRB X% AT A (FEE— M O 200 Z B ) o BOATE L, 47
_ main_ EHLAIE, _ builtins_ ELREWNEREB builtins; SFE R A HAEPR), _ builtins_
M2 builtins B H S WFHP) D514 .
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4.24 5B ENRE
FI S 5 44 FRAATT A A T AT I A SR ity o X AE DA T AUTERFFT D 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 PR A B T A ) R DA Ak B R A e 8 AR — B e S TR B R IS T ) 4
TV, BRT LA A B A e s A ] 3 IR A ) e 2R ) RS ey LA A T B By 4632
Python fftfrds STER I ZLZATINGEiR (Bl AR EL) romb s ] % 55 . Python F/F B AT LA raise
EHRAMT KR . REAREELry - except IBRPRIGER . RIBAI finally TR AR HKAE
EWHAT, EHALHRE, M2t min 25 K4 S HE ST

Python HAFIRALFIR A2 “AIR” B e AbBRas vl DA A28 TAH A, SN2 dkeiiitT, HE
AR BRI B R M A (B AR A DUZ SR A B AU R BL)

When an exception is not handled at all, the interpreter terminates execution of the program, or returns to its interactive
main loop. In either case, it prints a stack backtrace, except when the exception is SystemExit.

S Rl I RIBIRAR I . except TRSMIESLHIRI IR BT | SLHIH) FEae T m Y EE .
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

WS The try statement /INTT WS € ry BB IR DA B The raise statement /NYTH T raise 15A]RHEIA .

&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]

The import statement combines two operations; it searches for the named module, then it binds the results of that search
to a name in the local scope. The search operation of the import statement is defined as a call to the __import__ ()
function, with the appropriate arguments. The return value of __import__ () is used to perform the name binding
operation of the import statement. See the import statement for the exact details of that name binding operation.

X __import__ () WYELHIR R TRIIR R DA RAE AR B AR G B . Aot ml gy 2R 2 4
L BINE ASCEAN A AT (1445 sys .modules), WA import it PIAT AR E R

When calling __import__ () as part of an import statement, the standard builtin __import__ () is called. Other
mechanisms for invoking the import system (such as importlib.import_module ()) may choose to subvert
__import__ () and use its own solution to implement import semantics.

B MR T AR, Python 2 RIZMH, R HAIH—> module XI5 FHAIMLE . ARFEE
AARIREIHR L F], W &5 % ModuleNotFoundError, 4 AETH M-S AN, Python Zx5C I Fhifig
KA R E LRI o X LEHEm ] DA i B R ST i 22 1R i AME ESCRI &

TE 33 N ARG EH AT LI PEP 302 11058 i BrEiok. AaFAEM RS AN
— BN ARGHENE sys.meta_path BFEHK. A, XEA S A B SRR E S (S0
PEP 420).

L' %I types.ModuleType.
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5.1 importlib

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

52 8

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

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

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

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

521 #H8

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

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

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

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

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

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

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

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

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

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

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

5.3 #3%

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

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

531 BEREE

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

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

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

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

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

5.3.2 EEFOIE2E

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

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

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

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

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

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 INER A, DA He— RN 3R R I AR R A sys .modules RS IR. AR EAFAET sys.

modules ZAFHIREEL, DAKATARIE R Bty 52 ma gl sl o i s e S R B AE R A7 . X S BT

[, JE& SR 2 A B AR B 7E sys .modules i,

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

“_init_module_attrs”), EES W )G 4385

°ﬁ&ﬁﬁ%ﬂﬁ%%%ﬁ%,E%%E%ﬁﬁﬁ&%ﬁ% Sla). PATLEERICA AL, himikds
P EH TN AT 3

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 .
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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

52 Chapter 5. EA&R%




The Python Language Reference, %% 3.6.11

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 WRBHREA __spec_ J@IE, HARHEEE SRR repr. YA R EMA “name” , “loader”
, “origin” F “has_location” 4%,

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

5.5 BETHREMENLSE

TEZ BIE 448 K, Python AP JLANEUAR JCHAR AL 4R & . HoipZ —Jgpath based finder (PathFinder), BEX
BRWE 25 B JIERWimport path, FAHARS HIGE — N TRESA O E.

BT AR Ay H B ATE A T A BRI AR A H . RFEN4 B RBREEA R
AL PR E A AR R R AR 2% H B de

BRI 2% H A RAS S A S B TR SUPE R G R I T 5L, ] A B2 FRRIR SCPF2E 21 31 4 Python
U (.py 3CHF), Python FHTHG (. pyc SUHF) PARIEZERE (BIAN . so SUfF). AEARHERE Y zipimport fibR
SCRET, BOABRR A H AR AL REAL IR R B zip SCUFRY iR SO AL

HAR A B AR T X RGN E . EAT ARG URL. R 2R A8 A8k v] DA 45 BR i 2 AT AT H (0 5

BT AR AR AR AL T RN T A I A REY AN E il nl R AR A H IS AL. i, AR ARAR 2L
SCHEM % URL B4 H , AR PASR S — >392 80 HTTP i SCHEM 2% BB 8 1. X A~81 (W]
PXFGR) B 2R [m]— AN SR R i path entry finder , VAR RARI—A>% T 1RHGR H 248 IR ER K
o

Tsem s AR AR T X EX ARG, Hilidmera path finder Mpath entry finder WA ARG R
B A BT X PR R BL R A AR AR AR AL, SCRAEI ML, BAE S At R i AR s e, B
KW — S BEILEEN A MY ZESN . Frillh, THAEERSIEHN T S ALEN TG, F2EH30
sys.meta_path ).

MHZT, B HERAGER M E L DU E T AR A LB ANy, ks b, WIRFTEM sys.
meta_path BERET RN ERS, HASA LML H ARSI R -

5.5.1 BIRFEEKEE

path based finder 2 5 B RANMEE 1L path entry FFH AR E (L E 1Y Python BEHLRIEL . SR Fe2% H i
ERRIEREHMOE, (HENHALZRT I,

VER—FhCHAR A AR A, path based finder SEILY _ESGHIARY £ind_spec () HH, (HRBEBMINATF L&
Bt Inga1-, nIR A FIRE AN import path ZEH A2 .

H=AAr B Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fiffiffl. &
X __path_ @RS EAHRME T 0 H T E Hl S AMLEI S =2,

sys.path (& —MEEREA I ROV SN FAFR SR . EVIRILH PYTHONPATH FREEAS & DA X 2 Fh L
Ml LR LI BN B . sys.path A H A§EMATRA CHRGE TR H . zip ORI AL ] T
BREHYELE “PIE” (B0 site Bibk), U0 URL sy ¥R E A%, 7F sys.path J1 A P75
FIEr e g HAWEE R BB 0 20 . F 1 5 25 H 0 I gl i B 5542 45 B & 4% 25 SR E

patl based finder J&—Fimeta path finder, [5G AL 08 43 0 _ESCH I 1 5T B 2R 00 2 4 2% 1
find_spec () Jy¥&K A Bhimport path #2. %10 find_spec () & A path Z4(if, BEX2— 7 ki
P F AR F 2 FRAE AL MR AR __pacn_ bk, #I path S4Ck None, k4
NERERERISA, Bl sys.path,

BT AR S R R BRI 5 4 H T FLAGRERAE R 5 B 1 4% H X B parh eniry finder

(PathEntryFinder), R AXF#/EnT SEARFES VIR (BIANIE R EA star() VL FHTTEY ), HT AN AR
YR N RAT RGBS S H L 2 B A2 R H A A . XN EAFIT sys.path_importer_cache (R4
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kg, AR A GAF L PR A e R A RN AEAIR T importer W5R). XI5, M4EEpath entry
(L B fipath entry finder REFETRIR R R AR IAT . B ATAH M sys . path_importer_cache
BIREFRE , DAREIET RN RIS R I TR R R ER .

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

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

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

Yl TAEH S — NS EA R R AT S sys . path I HABA HIGA RIE . B8, WA B4
TAHEHFAMFAE, W sys.path_importer_cache HARSAEHUEITE, HIRK, BARIA IR 2% 4 7] TAE
HEOMEITEHER. 5=, H sys.path_importer_cache i {IfH importlib.machinery.
PathFinder.find_spec () iR [0 AR 2 SE PR i 24 B TAE H %1 B2 7475

5.5.2 @EEFEERBEHW

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

find_spec () takes two argument, the fully qualified name of the module being imported, and the (optional) target
module. find_spec () returns a fully populated spec for the module. This spec will always have “loader” set (with
one exception).

To indicate to the import machinery that the spec represents a namespace portion. the path entry finder sets “loader” on
the spec to None and “submodule_search_locations” to a list containing the portion.

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

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

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

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

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

5.6 B ESARSE

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

A TAT I U5 AR AR S A A G AT A TS 5P R U7 IS A R GE I Al APL IS 4 % Y B
__import_ () BRECFTRERLAS T . XA EL I WA ATERC I Z G iz L BT RSB B O A
ERIIIAT N

To selectively prevent import of some modules from a hook early on the meta path (rather than disabling the standard
import system entirely), it is sufficient to raise ModuleNotFoundError directly from find_spec () instead of

returning None. The latter indicates that the meta path search should continue, while raising an exception terminates it
immediately.

5.7 Hx _main__ B5%EI

Xt Python (S A RGEAYE __main_ BHUE—MRFIANT L. IUMES — 9 ik, __main_ BIHUZAE
BRI BN BRI ALY, 5 sys Ml builtins RFMRL. (Hig, SIPEARMN, BEHAPYHIAZEN N
B RN __main_ BRI T SR T AR TR AR i R (A AR R b T

571 __main__. spec__

MY __main_ WAIIAILITT, _main__ . spec_ SPUIREAMVIHEUZ None,

4 Python [ff /il —m LETH/F NS, __spec__ S LBOMAN WAL S AR BEIAR . __spec_ thaHE
_main_ BHAERPATEAHR, zip XFEHE sys . path & H 0 NI BIHTE.

15 HAMII T _main__.__spec_ &N None, WHMTHG _main_ WIS A
BB 7

* XHAFIR

* —c I

o M stdin i£17

o HIEEMIERD B AR BT

R RS ML __main__.__spec_ HUZN None, BPARSUAEAMSCAR AT PAfE N —AME BB
S WREELE _ main_ R ICEERAR, WA -m IF K.

BB ERAE __main_ W T—AAGABEHE __main_ . spec_ POMNIBCER, BAMIZ
PN TR A, R TATHES: ] if __name == "__main_ ": AIRARIHI AR HAL
SAEBHGTAIHTE __main_ v 23 [ JEE G Y S AR AT -
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5.8 FFic] R

XXX sl 2 e —A- K%

XXX * (import_machinery.rst) Jg 752 & | |34 Il — TR LI BLR A R JE M, B VFnT DAY R sl AR R i &
PRI XA

XXX JEFM ) runpy A pkgutil 5555 BAZHARE UL DTS 4G R ARG R “HIESH” #Ek.
XXX J& 5 BN TR __main_ MR R L iR
XXX EMEZA K __main_ BERGUNFHERFEE GIANEZM PEP 395 &),

5.9 &E3HKk

AL H Python HEA: 2 W] 2 4 C AR TRKAAEM . AR A% UL D5SRTT AR A, (EAEBRE 1% 30
ZIEVFZHRATTEHIB L.

JRGIY sys.meta_path ARG L PEP 302, JSLERY LI IL PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &= ¢1. PEP 420 if5| AT find_loader () {M¥AEN find_module ()
FOE= AV

PEP 366 filiit 7 Hisliit) __package__ J@ME, HTHERH P R T A

PEP 328 5| A T4t F R AN S A, HAIREEE T __name_ 1B X, &% M PEP 366 5 _ _package___
ARG R

PEP 338 5 ST RN A AT -

PEP 451 7£ spec X G I T X MG ARSI ESRE . B IRRE N 20 i AR - AR ST AR 52 ] S AL
il XS Fo I AR GE P 28 APL IR 2 AR AN Sk i — Se R vk

&ix
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

When a description of an arithmetic operator below uses the phrase ‘“the numeric arguments are converted to a common
type,” this means that the operator implementation for built-in types works as follows:

o WAL ZHONEEL, 7S RAPEN R
o W, WAL SEONEFRE, TSRS PEON R
o MW, WHEVIZECIRE, AR TR

%?‘;Mﬁﬂﬂ%ﬂﬂ%f’ﬁ)ﬂ?ﬁ?ii@ﬁﬁ (B, FREEER % BREMANEZESE). ¥ RLIELENHTD
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
RILREE R, BN IREN AR ik, FAA PR A S 2 BB — R K AT, HedfS
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 SCHFFAFHR IR FIIE, DA LRPERCy 7 Ifi

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

An empty pair of parentheses yields an empty tuple object. Since tuples are immutable, the rules for literals apply (i.e.,
two occurrences of the empty tuple may or may not yield the same object).

TR ICAD A th B S, SRR AR SR AT BISMEOLR 2L, X BFES A i

60 Chapter 6. FikR;



The Python Language Reference, %% 3.6.11

—AVEFRR NP E AT B SR 2" B, S I AR TCR B 3R

6.24 JxR. EE5FUMET

ny*@@ﬁU%\ %égﬁ?ﬁﬂ.’ Python ?ﬁ%ﬁ@T@ﬁﬂ cciﬁ_\m E/‘Jq:#%k/ﬂ% : /I\%'éﬂ%ﬁwjﬂ;*ﬁjit
o SRR A A RN
o 5 R —AUEER R SR, B A F 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]

The comprehension consists of a single expression followed by at least one for clause and zero or more for or if
clauses. In this case, the elements of the new container are those that would be produced by considering each of the
foror if clauses a block, nesting from left to right, and evaluating the expression to produce an element each time the
innermost block is reached.

Note that the comprehension is executed in a separate scope, so names assigned to in the target list don” t “leak” into
the enclosing scope.

Since Python 3.6, in an async def function, an async for clause may be used to iterate over a asynchronous
iterator. A comprehension in an async def function may consist of either a for or async for clause following
the leading expression, may contain additional for or async for clauses, and may also use awa it expressions. If a
comprehension contains either async for clauses or awa it expressions it is called an asynchronous comprehension.
An asynchronous comprehension may suspend the execution of the coroutine function in which it appears. See also PEP
530.

6.2.5 EXBR
BN SRR T R A S s R 51

list_display = "[" [starred _list | comprehension] "]"

PF SRR DFISEX S, HNREE— R IR MOk E . MU HIE SRR —
FINFEA, HOouR M AR A POREIHEIIT S ZX 5. Bt — SR, SIRARHES
KPR G R CRIEATH A
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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) "}"

EARRE—DHR AR AR, HNEEE— RAFRE AT ORI E . Y4 =57 F
— 2R, HotR AN ERHPORMEF ARG XIR . MRS, Fa MRS
Ji A A R TR I T

AR (3 R R mERT R .

6.2.7 FH TR

T USRI e — A AESR S FE R A AT RE b 25 1 SR 2291

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

dict_comprehension expression expression comp_for

TR IR ST E DB AT 4L

ANAREG th— A L S IR AR 79, e e S ATHORMEDAGE SCF I S H = B - SEX R e i

@T%ﬁ*ﬁﬂﬁf@%m% X R R VR AT DATE S0 7 4 rh 2 AR M 0 6, e S {ERT Eh
Ja—IRE I BEPLE o

ﬂE%*Vﬁﬁiﬁﬁ@oE%ﬁﬁﬁ%ﬁ%éﬁmwm%ﬁ@%%ﬁw%MA%%iﬁoE§%ﬁ%ﬁﬁ

S BT SR8 X R 5 BT~ SR B B U L P (B

3.5 B Ehae: PR, RId PEP 448 421 .

FUAEF G RMEGHERZA AN, EFEAR S RIIPIARIA, Jamilr EARMERY “for” A1 “if”
TA). AHEFAPIATIE, NSRRI RAE TR SN AR O AGHT 7 i

Xt B B SR 2 P BR 1 2 8AE 2 A A 0 56 2R 225 4 Tﬂ“(%%%%,%%%ﬂmﬁﬁmmwhiﬁWE
PrA AT AS M RARHERAE S o ) B [ SR WA 5 852 ST PR A Y B Je — Dt (BDAE SR m e
I SCAR) g fie A R

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 -

Variables used in the generator expression are evaluated lazily when the __next__ () method is called for the generator
object (in the same fashion as normal generators). However, the leftmost for clause is immediately evaluated, so that
an error produced by it can be seen before any other possible error in the code that handles the generator expression.
Subsequent for clauses cannot be evaluated immediately since they may depend on the previous o r loop. For example:
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(x*y for x in range(10) for y in bar(x)).
B H5-5AE L — S50 T AR i . RIS A A —T5

Since Python 3.6, if the generator appears in an async def function, then async for clauses and await expres-
sions are permitted as with an asynchronous comprehension. If a generator expression contains either async for
clauses or awa it expressions it is called an asynchronous generator expression. An asynchronous generator expression
yields a new asynchronous generator object, which is an asynchronous iterator (see 77 1% /X, 23).

6.2.9 yield k=t

yield_atom
yield_expression

yield FIKATE E L generator i B2 asynchronous generator WA S B P I RELE R 20 I (8
M yield Rk o AE—A s EUA (] yield RIS XA e 8L — LAY, HHAE— 4 asyne def
SE IR EUAR A yield Fh sl ek PR s BCR G AP B A s . FL At

"(" 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

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

M — A R R ECR B, BRI — AN AR, PR ES . ARG A R R A s eR R A
1To XA AR IR — AT 8 e, 2R N RO I AT X & — B AT R 55— yield £k
2, TFEHHATHE R, AT E R expression_list W{H. i), FATULHEA REIR
SEOREE Tk, BIERMASEMN YT E, 180105, WFPRIRFEM 5 A FRAPIRAS . 38 P8 H AR AR
RN, AR R AR LT . O RIS A T yield Fah 2 — AN R B0JE F A i 58
5 WE )G yield FikAEIETJH A WA ERE AT RAEE_ next_ () GEFEE
FWEM for B2 next () KM ABALERHZ None., I, WK M send (), IBALERRRAL 1%L send
J7 ¥R

A ik Se i A s R A S MR AE R AR, EAT yield 2k, EMTEAZ AL, I HEM3ET ol Ag
ﬁéo ME— 1 DX 12 A s B BOR B 45 HIE B FE yield J5 A2 25 W Ak ZE 01T I HIBLE 2 FE L 2 A4 iias v i

et ry G5 T B AEAT L EAS FRVF yield ke ARARMERAE (K51 PRGN 2 uiE PR iR 1m0 4955
ZHTEATEANAT , FFE A AR R c Lose () J5ik. close Tk SRV HEERY) £inal 1y THJHAT .

W] yield from <expr> Hf, B HHLHAOFRSAMN A TR, B THENASTE 10 i
L e R M A BT NV L 3 send () (5 AT TN Bt e hrow () F6 A BT A 525
VAT A B P 2l e R IR PR AR B . SR RN, M54 send () 551 % Attributemrror 5
TypeError, ffithrow () ¥3rEIE RITHE AR .

When the underlying iterator is complete, the value attribute of the raised StopIteration instance becomes the
value of the yield expression. It can be either set explicitly when raising StopIteration, or automatically when the
sub-iterator is a generator (by returning a value from the sub-generator).

16 3.3 U i yield from <expr> DAZHEHEM 4 — T EMA .
2 yield FAF R REE A MRy ME— KRB, 355 7] DA .
ZUL:
PEP 255 - faj R RS 7E Python ARl AAE el y 1 e 1d iR R4
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PEP 342 - jliid W R0 R A5 S IR HE58 A it APT MNEIRAYSRIUL, (AT AR 1R R A PR -

PEP 380 - ZZC4, T #3151 The proposal to introduce the yield_from syntax, making delegation to sub-
generators easy.

PEP 525 - RSB ARy 84 VR BRSO AL S Sh AT PEP 492 SATH TR IARIL.

S ER-E BT E

AT/ T AR AR B A I BT T 1 R s e B T
TR M O AR TIA A AR iR 25 & valueError ¥,

generator.__next__ ()
FE i — > AR AR R A AT B A B IR BAT Y yield SRk A7 EARSE AT, 24— A AR B 50
i _next__ () FEWEPATES, METH yield Fik X B BUEN None. FfiJg RS ATHI T —A>
yield ik, H expression_list W(HZRMIA  next_ () WA . WA RSSEA 4T
—MEE L, WK% stopIteration FH,

BRI R A, Bl for PR EUE NERY next () BKEL.

generator.send (value)
WREPATIHE )2 s bR AL “ K37 — M. value ZHCRECH 24T yield FikXMLER . send () ke
AR [ AE AR I AR )R AL, B AR A AR R R — MERR W &5 & StopIteration.
ﬂ:‘aﬂjﬂ% send () RFZNEMAFN, BB None M RN SE, PIENIXIEA T ABIERY yield &
k3.

generator.throw (type[, value[, traceback] ])
TEA AR AL E S | K type KRB RH, HIRIEHZAE A BB ™ N —AME. QR g%
AT —MEMRY, W51 % stopTteration . WERA & REGATRIL AR FH, 5
SIET A=A, WiZRE 2 RE T E .

generator.close ()
10 AR B 2 BR B S 0 B 5] & GeneratorExit. MR G4 AR EIE BN, # M5 &
GeneratorExit (FF AR 5 W5 P H & B8 T # . R A i as = A T —MME, KM
25| % RuntimeError, WIRAERGRT | RAEMEMRE, EOWERAHRE. WREEHRCEHT
S IERIBE N close () AaATmE,

Bi¥
XHZE ARG T, R T AR s e 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()' 1is called.")

>>> generator = echo (1)

>>> print (next (generator))

Execution starts when 'next()' is called for the first time.
1

(Rt
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(£ LT
>>> 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.

XF yield from Mfil7, ZH. “Python A fH2HAE4L” Hf¥ pep-380.

The presence of a yield expression in a function or method defined using async def further defines the function as a
asynchronous generator function.

Y5l A aS R BRI, B SR (a4 R b A AR X G S R A . R GURAE L R %
AR R T . b AR A SOE BN TE M R B asyne for iR, RMTHE for AT
EEOF B

VA R I T IA 2 —FFik Ml awaitable %15, AT RAE RBEETRN S8 BPRRS, PATRFEIAES—
A yield FA3, IR E SFREE, ¥ expression_list M{ERIEASMETIMRE. SEMS—HE,
HEERE R A RS S PR, BRI RIRY RIS E . 8RR NECRIERYHER DA R AT ] 5
FALBIPIRAS . M PATHESEfp i A AR I 7 YRR )R — DX RIS KT, e BT AR S A 22081
W5 b yield FkXH g 73— MR . IRE T2 )5 yield Zah s RS TR AT B B 73k . sk
H__anext__ () MZERN None, HMAE, ARG asend () WZRAG LB ZITENIE,

In an asynchronous generator function, yield expressions are allowed anywhere in a try construct. However, if an
asynchronous generator is not resumed before it is finalized (by reaching a zero reference count or by being garbage
collected), then a yield expression within a ¢ ry construct could result in a failure to execute pending £inally clauses. In
this case, it is the responsibility of the event loop or scheduler running the asynchronous generator to call the asynchronous
generator-iterator’ s aclose () method and run the resulting coroutine object, thus allowing any pending finally
clauses to execute.

AT REA PR LAk, FAREIR % E LA A BRI, BT84 A A BT R
Haclose () HPATIME. X 42 Br]FEE LA sys.set_asyncgen_hooks () EH M. HBEHIK
AR, S0 A AL AR O O Y 4428 25 DAEFE S 240 ] . 7 5% For a reference example of a #
2= ZIVERI S Z Rl A Lib/asyncio/base_events.py FHSLHIAY asyncio. Loop.shutdown_asyncgens,

yield from <expr> FRFUUNRAE T A pias ok B b O 51 S iBia s it

SETEPR-ERBAHE
AT/ NTHEIE T P A AR AR T, BT AT T4 i 2 1 ek B AT

coroutine agen.__anext__ ()

Returns an awaitable which when run starts to execute the asynchronous generator or resumes it at the last executed
yield expression. When an asynchronous generator function is resumed witha___anext___ () method, the current
yield expression always evaluates to None in the returned awaitable, which when run will continue to the next yield
expression. The value of the expression_1ist of the yield expression is the value of the StopIteration
exception raised by the completing coroutine. If the asynchronous generator exits without yielding another value,
the awaitable instead raises an St opAsyncIteration exception, signalling that the asynchronous iteration has
completed.

W Bt asyne for fERRREEIE A .
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coroutine agen.asend (value)

R —AAEERER , BRI S WE %P BRI T . SAEMA Y send () Jrik—RE, HOTIR
= CRIRT —AMER PSR, L value ZHSINCN 4T yield ZIkXIEIRIE. asend () ik
JIral ] g ] S5 A 0 G AR [ A it R R —AMEL, HAE M BTG &) stopIteration, B HNRS
PR BA AT — MEBB I WG| % stopAsyncIteration. Hi{flasend () RHEFH AL
weif, EMAA None fEATRIZEL, PRI A AT AR LAY yield ik

coroutine agen.athrow (type[, value[, traceback] ])

Returns an awaitable that raises an exception of type type at the point where the asynchronous generator was
paused, and returns the next value yielded by the generator function as the value of the raised StopIteration
exception. If the asynchronous generator exits without yielding another value, an StopAsyncIteration ex-
ception is raised by the awaitable. If the generator function does not catch the passed-in exception, or raises a
different exception, then when the awaitable is run that exception propagates to the caller of the awaitable.

coroutine agen.aclose ()

R AT RS, B RTEB T ) 5720 A iR R AR R 7 B A — > GeneratorExit. 4l
Rz T A N R BOE R IR . XA E 5] & GeneratorExit (H T AR IKZFH) WK = (1) 7] 55
FiXTZ K55 & stoplteration ¢, JEZLii 520 A2 A% BT & o] i AT o] FLAth o] S5 R X G R/ 51 &
StopAsyncIteration 52, WERREAE AR 4H T —ME, Z %5545 % RuntimeError,
MR DA R 5 | KA HAL R, B ERmA TSR E . iR RPA SR &h T 5
WaEFIRBEWGEESEHaclose () $FREl— AR AT TSRS .

6.3 [R%

JERACE AR = H i R I E A BT AR :

primary = atom | attributeref | subscription | slicing | call

6.3.1 RH45IH
JENESG | R T A — A i — A 4 AR e

attributeref = primary "." identifier

WE IR B DR AR — AN SRR PG | AR BN R, ZHOS ARG I o B X R SRR
PARR AR AT A RRIG B XA AR R E R getattr () JrERoRAE L. ARXA @A
M, W5 % ActributeError 4. B[, Bri=EXRGEBME SR LT GORE . M6 —/8
PEG 92 UORAE T HE T LA R IS4
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6.3.2 #HEY
BGIRAERFS (PR JUHENER) S (L) X

subscription = primary "[" expression_list "]"

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

XEFNEXTGR, AR G SR R A

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

WERIERCAFA, FKASNIFRDAORIE A — N — R (I

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

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

6.3.3 Y1

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

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

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

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

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

call = primary " (" [argument_list [","] | comprehension] ")"
argument_list = positional_arguments ["," starred_and_keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = ["*"] 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
KOWUIERBUMIMI ES . FT £(x1, x2, *y, x3, x4) M, WHE yREH—DFH) yI, -, yM,
BN T— DA M+4 MBS XL, x2, y1, -, yM, x3, x4 [ .

R — G R 2 ER *expression METTREH T B XM RBFBE Z B, (HE SR ETSE (DA
JATAT] **expression B W) ZATHALEE. H:

>>> 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,

ARAT N —

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 CRER) K SRR R SRR g sl R 8. BB R S — 4
float {f, HERAEERILGIRIZRAG BRAEIRBE N foor” sRBITIAARBIAMER . RAENIZ

B9 &% zeroDivisionError .

BEAF & B f i E— D SER LB A SE R WSS e R 2R E. G250h
ENf 5|k ZeroDivisionError BH. SETPUNESE, a0 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

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) .

{#f#: In the current implementation, the right-hand operand is required to be at most sy s . maxsize. If the right-hand
operand is larger than sys.maxsize an OverflowError exception is raised.

6.9 ZliEH

=ML F A A AR e

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

BHEAF & MPNSEIATHAL AND (5) i858, BANSEULA AL
BEAF ~ M SEATHRAL XOR () i35, WASEUARH L.
BEAF | M SREATHE AL OR (80 i85, WASELAU L

2R x WS AEREE T y R, W T8 AAETE x//y WTRESH (x-x%y) //y Ko TEXFMHIL T, Python 23R [l fF—4>45
R, MERFFS divmod (x,y) [0] * v + x % y REEE x.
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6.10 LkBEH

5 CAfA, Python HHETA WELZHRIMLSEHMFE, RTAEMEA, BASILERE . H—5 C ARZAAET
a < b < cEFEMFAN S GER AREINAARL:

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

MRz AR i A /R (E: True B False,

HRGEF W DMERHIE, fllllx < v <= 28T x <y and vy <= z, [Ty RPERE—RK (ELEFF
HHETY x < y HNE z BEASPORIE) .

IEX WX R a, b, ¢, -+, y, 2z HFIBA opl, op2, -, opN HHWEGZHESAF, W a opl b op2 ¢
...y opN z %t T a opl b and b op2 ¢ and ... y opN z, JGEMAEZ AR REANRANX
% HARIE— K.

LR a opl b op2 c NERETE a Fl ¢ Z AR, L, Wx < v > z XFEMSEREES
VR (BRI AR KR ).

6.10.1 {EHLELE

BEAF <, >, ==, >= <= F | = LR DU RIE. PR FEIRE.

A LG R RO U REA AN EE GEARBFIRRRS ) . W R{ELE Python Hi2—HI A5y
MG B, XS — MR T R k. TH, SREHREREARE R, filnd K4
%B%ﬁﬁ)%ﬁ%ﬁi%o HBGE FAT S T — R E R RS . AATTAT DATA A I 2 a8 5 S B 5% H A ) e
ESCT R ARAE.

HI TR KA object 1Y (EHEEIIE) TRAL, BAIMM object R T BINMELEAT N FAUATPA
WIS F G A A1 () KEHCWWEIT N, TS IAATH,

AN —EE LB (== F1 =) BETRGMERRS . L, HAMERR RS 0 526 —oh: bR 45 R Rk 4
HA N [ﬂﬁﬁ%é’;ﬁ?%ﬁﬂ*ﬁ‘ﬁ A AN . BUE X AP ERIAAT B SHL e A BT X S0 1% 42 B RS
(Bl x is y BIEWE x == y).

WRFHER (<, >, <=l >=) BRIABATIRAE: MRRHA L5 % Typemrror. HUEBFBRIAT i B 6t
5B HA R (.

R IEOA R — B ATy, RARFAR RSB SEBILE R AEE , X 0T REANE A RLE0 S 77 B A HE
HARETEN—BER R, AT EE B A SR HRAT h, SEhr b, V2 B IR MY .

PAUTRH AR T e BN E BB LA T
o NEFEZEA (typesnumeric) VA K FRriEFEZM fractions.Fraction fl decimal .Decimal AJHEfT

SR P FRAN B 2B f) LA, B SMIR i S RO SRR LA . FESRIA SRR DADY , BT 428
(F%) FUMIESPET I EA ARG 2 .

The not-a-number values f1oat ('NaN') and Decimal ('NaN') are special. They are identical to themselves
(x 1s xis true) but are not equal to themselves (x == x is false). Additionally, comparing any number to a
not-a-number value will return False. For example, both 3 < float ('NaN') and float ('NaN') < 3
will return False.

o HEHIEFS) (oytes B bytearray HSEBI) IEEATIEA N EIAIES ARG LLRE . AR H TR B AL
FAEIE T DA T HUR
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AR (stx (60 BEFI IS4G Unicode RYGECF A (WELBREC oxd () 950 HeF I IEATHE
#.

AL R RERL I AL

+ J#9 (cuple, 1ist o range (93501) HALIFTRMNA LA, range B MIHHR R LHARF I
B DA EAPRIOISAA S RA AP A, BT S| & TypeBrror.

PRI R R 0 HARHET 7 I AR, LT S

{1 TSGR E SR, U KB A TN MR . % == x BRI HT IR,
A HBOCRRFR S, L EAPR RUCR T CA B . WSRCER U, sk e/
PR CR ECHIR 4R X TR EL UM OCHK, SR R TP OCR IR, 9 LATRES 4 A
PF: (A F R AR SRR FEONT 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 L LR A

- WA ST, EAIAU A R, MK, I RN TCEE LRSS (Fh,
[1,2] == (1,2) MBMH, FRHEBARHE).

- P RRF R 2T, iR SHE DRSS CENHFHE (Bl (1,2, x] <= [1,
2,y] MES “x <)= vy M) o WERX R T EANGAE, RAENZHERHFER (Bl 1,2 <
[1,2,3] HE[H).

o WAL (dict MSEB) A AR, il HACY EATRAAER (48, 15) X BAIER—EorE R
HRLRE H B -

WP (<, >, <= Hl >=) 5|k TypeError,
o 45 (set B frozenset ML) mlHEF T TR RIS AL AY HLES o

EATR s B SO TR AR . X R & Sy (Fan {1, 2y {2, 3} BN
LR, BRI T4, WA IREEE . FHVHL, SEEANEEIEMET 5¢ 2 HEF R 4L
FIZEC (FIINIRE B — A EEFNFAE N nin (), max () Fl sorted () HIEIAR AR E LHLER) .
LAY AR R E HOT R M B R
o REFFMNEIRRBA LB T, HIEN 2RI AT
TERTRERIRE OLT , P A SCTE O ) L FU AT oA B 7 224 S A — 26— e )
o SR I %2 B RS . BAgigi, A0 R AR5 LR B B % A0 45
x is yEKEx ==y
o WO NAZ@RFRIN . ) iEie, HANFIKR %A A R R 45 2R
x == yfly == x
3 Unicode FRifEIAAIIX 4 #54% (40 U+0041) F b %545 (BIAN “KREHi T 58 A7 ). B4R Unicode HHk 2 Hom 4 7458 LA —4
WA, B R A B 2 M A PR 3R . BN, MEFR WA TN KSR T 8 C7 7TH
U+00C7 {5 b BAAS FRik F 45 R K, WaT LA —4~ U+0043 507 _EfY K e F 4 (KRS H T8 ©) finb—4~ U+0327 547 iy 484
FAF CHETINGD) HHFIEFER.
XFFAFE, BB 4% Unicode 7% AT HUES . X PTRES B IR AR E . BT, "\u00C7" == "\u0043\u0327" 3}

False, HAPNFAFRIAER DMBFF WA TR ER T 78 C7,
FEHEMG TR (HIXT AZERBEE WM 7 30) XA AT IAL, M unicodedata.normalize (),
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x =y My !'= x
x < yMy > x
x <= yfly >= x
o RN ZRWALER) . A (fR2R)) F 2R TiX— A
x>y andy > zBEKEx > z
x <y and y <= z BHEF x < z
o S FUB V%S BT R EEU . mgibiid, R A2 U iz Al R 1 4l 2R
x == yfllnot x !=vy
x < yAMlnot x >= y WF5EaH)
x > yMfnot x <=y GITEEHHF

%i%?%iﬁiﬁiﬁﬂ%?%ﬁﬁﬁ?%%ﬁ% (BUFg AR G ol et ) o 53153 total_ordering ()
Bens .

* hash () &R NZSREME 2. MEMMZRIZEE LA HFBAT, SEERC AT S
Python Ff- /N5 il Bk Se— PRI . SEPr b, AEECAE LR — A G SO i 57

6.10.2 FREAEH

The operators in and not in test for membership. x in s evaluates to True if x is a member of s, and False
otherwise. x not in s returns the negation of x in s. All built-in sequences and set types support this as well as
dictionary, for which in tests whether the dictionary has a given key. For container types such as list, tuple, set, frozenset,
dict, or collections.deque, the expression x in vy isequivalentto any (x is e or x == e for e in y).

XA AT R RBORGL, K HAY x 2 y TR x in v 8 True. —NENIIREIE v. £ind (x)
= -1, FFMAREEHPICATTHA TR T, B " in "abe" $HR[H True.
XFENT__contains__ () FEMHFEE R, W y.__contains__ (x) RFEEMEM x in y
R\ True, FHNR[E False,

For user-defined classes which do not define _ contains__ () butdodefine __ iter (),x in yis True if
some value z with x == =z is produced while iterating over y. If an exception is raised during the iteration, it is as if
1in raised that exception.

Lastly, the old-style iteration protocol is tried: if a class defines __getitem (), x in vy is True if and only if
there is a non-negative integer index i such that x == y[1], and all lower integer indices do not raise IndexError
exception. (If any other exception is raised, it is as if in raised that exception).

The operator not 1in is defined to have the inverse true value of in.

6.10.3 #RIRSLLE

The operators isand is not test for object identity: x is vy is true if and only if x and y are the same object. Object
identity is determined using the id () function. x is not y yields the inverse truth value.*

S AL A B BERIE . ISR A SRS M S, IRATRES TR B R T £ s BRI IR IER TR,
BN R B Sy IRB 2 M R R it . S (E R EA A KB SO
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6.11 f/RiEH

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

TEPATH RIsERER T, 304 FR 81 TR E A e, PDUNESSENT M R(E: False, None, ff
BRI TE, NS FHRMESe (OREFAE. ol PR, 7, S5 5%58EE). Ira HAaE
BT M EAE. P EE SO ZAGE AL bool () F¥EREMHZ .

BHEAE ot FAERS BRI 774 True, HWP4 False.

Fiki x and y BN x SRAE S AR x R ERGR [HZAE s SR y SRAE I IR ] H 5 A .

Fh x or v 1IN x KRG A0SR x HEIER FRZAE s 50X y SRAE I & [n] Hg5 R .

R and flor AR HIHR B AEFETLULAUN False il True, TR EIHRARKMENSE. HITHZ
HER), BRI s A4S HA g I g B BB 77, FkR s or 'foo! H AR
BIMEH. HFnot oA —NHE, NeHESECH AR BSR4 HE/RME (Fl1, not 'foo!
il False ik ')

6.12 FHRERX

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

AR (AR “=JCisBAF") 1EFTA Python 5 AT B KA UL e -

Tk x if C else y HICRMAM CHlidlEx R QR CHE, x HHPOREIFREIEA: AW y ok
(B o] HAEL

WS PEP 308 T filfAy AR MFRIEA I TER

6.13 lambda FKixxX

lambda_expr
lambda_expr_nocond

lambda F5iA =, (G AR A lambda ¥4 7) 4 F 161 3 44 iR 40 . ik = lambda parameters: expression
DA RPN R . AR AR RN R T H DA R 7 e ek

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

m.mn

def <lambda> (parameters) :
return expression

B S A0S T A KBEON RN AL . TEEEE L lambda FksUBIH BB REAL & TE A B .
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6.14 RiEXFIR

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

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

B TSR SR R, g B ARG RIS R A ed]. JCA KRS R
kAR . RIKARE N B ORE.

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

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

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

6.15 RIENHFF

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

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

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

6.16 EEFMTH

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

THER R MR AR RS A A L e, - BA W80 e — 1 iR i e A e R
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EER ik
lambda lambda FEiA=0
if—-else AR
or i /K2l OR
and ffi/R¥ 45 AND
not x K2 5E NOT
in,not in, is, is not,<,<=,>,>=, |=, == Gz, ALFE B R IR bR TH -5 4G
| 75 OR
8 #efir 75¢ XOR
& %75 AND
<<, >> A
T, - JIAT i
AN ® R, B, Bh, G5
P—— iF, %, FfLJENOT
* % %jﬁﬁ
await x await Z5i570
x[index], x[index:index], x(arguments...), x. | B, YA, ¥, BHEHSIH
attribute
(expressions...), [expressions...], {key: | Binding or tuple display, list display, dictio-
value...}, {expressions...} nary display, set display
g

S s BRI T AR UL TEI & T S R RER e -
O FHBTAF ** b SRR TAERAT A AR SR — T FAF, Bt 2xx-1 K 0.5,

6.16. ZHIFMIER
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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 HEENB{EED

Annotation assignment is the combination, in a single statement, of a variable or attribute annotation and an optional
assignment statement:

annotated_assignment_stmt = augtarget ":" expression ["=" expression]

G o) 122 BT OO B B AR BLOUE AN TR EA B

XK B AR IRE H AR O, AR A 2 R, AR S BORIE A A — IRk Y JE st
BejEtE __annotations_ W, X —AMRFAEEAMFR (WCAFA XPREER) MU BIBORERER 7L It
JE A ] 5 HAE BT 4 AT I A SRS R BTt & B 3h B .

XTI FARRI R OL, AR A JE AR Ik, AR BORIE, BASRTT.

Wﬁ;ﬁgﬁﬁﬁﬁﬁmﬁWWﬁ&7Mﬁ%%ﬁﬁﬁmﬁ%%%ﬁioﬁ&%%%ﬁ@ﬁ%%ﬁﬂ%*ﬁ
FHRAE

WERAFAEA F30, bR (A SRR il (ARG ) AT PR . WR VR IR X H bR
FFDAIEAE, MBS HbORIE, Hian__setitem () 8 setattr () VRS,

S

PEP 526 - 28 badEMyiE i IR UOE I TR (B EFERA ML AR §) RBFEE, MAFRSEY
HRER T EIS .

HT%?%E%%ﬁ%ﬂ%ﬂ?twhwﬁﬂ%@ﬁ%ﬂﬁﬁﬁﬁﬁ@ﬂ%,ﬂﬁ%ﬁﬁﬁiﬁﬁmE
Fr A

7.3 The assert statement

assert 1H A @ TEAR PP FHHl AR T = o feg (37 2K

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

HEEHA assert expression T

if debug__:
if not expression: raise AssertionError
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P EIE assert expressionl, expression2 ZfT

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

PAESEMIEA R E __debug_ Ml AssertionError 8 HAGFEEAFRINEL R . ESHLH T, NE
AR debug_ TEIEHIEOL TR True, TEFRIMAIS N False (W AT ATIEIA —0). AIRAES P
RAEAL, MR A A 2R assert ifm) & AT . R TERS R 5 B A& R IR A
i BN HRB R —E R .

TR{ESZS __debug_ ARV . RN 'EZ EMNETEMRELS S S E .
7.4 The pass statement

pass_stmt = "pass"

pass g —PNEERE M ERRATH, 28K E. BEASEE ERE - KEAEH AT ERI LA A
B PR PRI o5 52, 31 -

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

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

7.5 The del statement

del_stmt = "del" target_1list
BRI E i, SIERY € O AR L. AR FFEAIEN], 4t — 2R
H ARG R N B3R5 A2 22 A5 B U W B B — 1> E A

AR EIIHER R AR e 4 R 44 25 (B RS BRI A4 R 405, BARME RIS 2 2 B2 e B A 1ER—fthd
Wjglobal BRI, WNFARAFRAYEGEE , RFex5| % NameError,

JEIET I BN B ER 2 B BB R B A S B R 5 MR — DU BEARSE T IR — S 26 2L
2O (ERMEX— 2 U)X oE ) -

TE 3.2 BUE M AEZ AIRA T, QSR — AR B AU by B 22 R B, R HC AR 44 2 1)
H R AR

7.6 The return statement

return_stmt = "return" [expression_list]

return fERIE LR S IMBIT BRBUE Ui E RS, Ao BT 308 iR Er A .
IR T RA IR, ERPORME, BNPA None B,

return S EIJFYHTREIAN , HAZE S (& None) AR FIE,

When return passes control out of a t ry statement witha £inally clause, that finally clause is executed before
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really leaving the function.

FE—AERARERE , return EAIFRERMRO TR FE stopIteration 5% REME (ARG
W) S84V E— S8 kM2 StopIteration il StopIteration.value @,

In an asynchronous generator function, an empty ret urn statement indicates that the asynchronous generator is done and
will cause StopAsyncIteration toberaised. A non-empty ret urn statement is a syntax error in an asynchronous
generator function.

7.7 The yield statement

yield_stmt = yield expression

yie 10 PREHE S LS T yield 3k X, yield W T AL S50 yield F3kak i i R ATAYAY
5. i, DAF yield i

yield <expr>
yield from <expr>

SE[FAT AT yield k(iR

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

yield FER FRITE R (U E X generator BN AEIT , 7 HLAURE T 25 B eR B eR BRI TR. FE RRBSOE P A
H yield 5l /2 ABEAS- 2 8 SR8 A A2 1t R 3T A8 bR 4

A Kyield if NSEEEMNTTE S R yield 735 X —H.

7.8 The raise statement

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

WA HFRIRA, raise XEFTI L MHIEH BN RG— D EUG R 75 . Q0 2450V H ek P 5 B0 rd 5
., B45| &k RuntimeError B REIR.

TEFE, raise 28— NERBARE N RHENS ., Babih BaseException B FIRESEHF. WHRE
A, YTFBN S E N S HH SR IR RS e L

S KBNS, EEGIA L,

M SRS | A BE R 2 3 AN A X SR L R BI W B __traceback__ JEPE. ARV LAGIE—
AR FEE A with_traceback () ST (X ER R B A —F 5 L6, HRFEXT S S
) OREECHEE, R

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

from TAIMTFERE: WRAZE A, W A K& XN 7 — D RESEG, EREN 5
__cause_ J@MEHORBBIFIGI KIS . WARTI LA SERGAL P, W HEAERAT B H ok

>>> try:
print (1 / 0)
. except Exception as exc:

(Rt
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raise RuntimeError ("Something bad happened") from exc

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

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

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

MR FEEREOPRS D finally clauwse: 5%, RAMPLEH S BRI EFEER , 2 B 55 16
KEREH FH ) __context_ JEM:

>>> 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

St FRE R EAAE from FATHHEE None S A il ASIH:

>>> 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

XS (5 TS AR, A AR5 BT E The iry statement — 3545
TE 3.3 MU P None BAE AW FAE raise X from Y i v,
33 FNEfE: ) __suppress_context_ RPN LT 301 H AR
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7.9 The break statement

break_stmt = "break™"

mgﬂﬁﬁﬁtﬂéﬁm?mrﬁmueﬁ%ﬁﬁ%%ﬁ@,@Kéﬁ%?%ﬁ%ﬂ%%@ﬁﬁiiiﬁ
BRI

It terminates the nearest enclosing loop, skipping the optional e I se clause if the loop has one.
WER—Afor M Ribreak T4, GEPRIEE S H b2 R H S /i .

When break passes control out of a ¢ ry statement with a finally clause, that finally clause is executed before
really leaving the loop.

7.10 The continue statement

continue_stmt = "continue"

continue L ERSMBLT for siwnile MEFRPHREM MR, HAZ BT RMER N R EEEEE
X finally TRFHRERNNH. ESWEMITHRITHINZ IR T — K.

When cont inue passes control out of a t ry statement with a finally clause, that finally clause is executed
before really starting the next loop cycle.

7.11 The import statement

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

module = (identifier ".")* identifier

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

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

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

B IR E PR AT 7 A\ A 28 — AP PR e, P R 1 S A 2 R
AR, PARAT T il ARG T A TR . R P AR RN, WA BESEIARI Tk 2,
A RTEIRAAT, A F AT RIS ) K T 48R

AR AR ICEN SR AR, AT DAL DA =0y sl— 2 A ey il 44 =5 [ vh (i &
e If the module name is followed by as, then the name following a s is bound directly to the imported module.

o WRBAIREHALFR, AT ARIBER e Z R, WIBLER Y23 e 9 48 e 21 ey an 44 2 (Rl R
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X B ARG | -

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

from JEAHH 1 AR S B AT — s
L &R rrom A PG E B, A0 LA MBI WA A ;
2. X F import AR E R MRS
L. KA S AR A %48 PR JE
2. WAIEA, HRSARAZATRTES, KRG A S AR A %R
3. QAR ZEM:, W5k ImportError.

4. otherwise, a reference to that value is stored in the local namespace, using the name in the as clause if it is
present, otherwise using the attribute name

il

import foo

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

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

HH o W H H

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

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

WELAFE R S A from module import * —(UFEALHZ 4k . 25lfE s sl e
5| & SyntaxError,

When specifying what module to import you do not have to specify the absolute name of the module. When a module or
package is contained within another package it is possible to make a relative import within the same top package without
having to mention the package name. By using leading dots in the specified module or package after from you can
specify how high to traverse up the current package hierarchy without specifying exact names. One leading dot means
the current package where the module making the import exists. Two dots means up one package level. Three dots is
up two levels, etc. So if you execute from . import mod from a module in the pkg package then you will end
up importing pkg.mod. If you execute from ..subpkg2 import mod from within pkg.subpkgl you will
import pkg. subpkg? .mod. The specification for relative imports is contained within PEP 328.

importlib.import_module () #HRML A KA B & BT AR R R SRR .
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7.11.1 future i&%q)
future 3% &) J&—FPEF XTI IEAR TR S, T BRSO, 4 PR () R R HEAS Python AT H B AR
HERFPE R IER EOE X

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

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

feature n= identifier

future {E AN AHESEITRERIF LA ALE 1 3. W] DA A future 4] 2 BiAT HA
o BORASCRYFAT AR (WESRAFTE)
. ERE,
« 217, AR
o HAth future {E/4].

The features recognized by Python 3.0 are absolute_import, division, generators,
unicode_literals, print_function, nested_scopes and with_statement. They are all redundant
because they are always enabled, and only kept for backwards compatibility.

future T 7E 13 I 2 BRI MUREIRRI AR - A% A T 1 SRR SO 3 5 el e A RS [ ) AR R S B 3B
AR EE AT RE B AHTIO AR A TEE (PIGBT PR B ) . TR DU T 2t & T BB BE LA IR 1) Oy X0k
FEMTRRER . ORER R E AN REHER 2z AT 7 AR

X TALATE B BATRAS , G i ZORLE LA P2 AR L S, AARFA future 1A 5 R A REE I &
Bl E

HAZZATH S S AR import {EAJARIE] 1 AFAE— G SCRAFEAI B AR ERE _ future_ |, BESTER
17 future 1BAJHF DA 10 XHES A

FAR B A7 I BT future T841) BT S A 36 41
T A R TR A B L AT 5 2 A

import __ future__ [as name]

XA future 1545 B R — AR BOA RRIRITE TR R 98 import 154

TEFRNTE LT, i@ 1d %} Code compiled by calls to the P ELpREL exec () Ml compile () AR HT 2R FCRD AN
RMIHT— M EH future IFAJAGHIER M 2 gl (] future 154 BT SR TEIAAIE Lo AT ] PAIE 1
compile () MR ES BN PATE Bl 2 B s AU SCRE DA TR RELTS

TR B AR RPN AT T B AR future TR APRAEMEREAR S0 IS IS AR AR — MRS 0 S Bl (1)
T -1 IR, FEAT A STRRIAT, HAZEA RS future 1H4], ERAESLHAXSTITR T
KRG

S Y
PEP 236 - %] __future__ A X __future__ #LHiI AL
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7.12 The global statement

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

The global statement is a declaration which holds for the entire current code block. It means that the listed identifiers
are to be interpreted as globals. It would be impossible to assign to a global variable without global, although free
variables may refer to globals without being declared global.

Names listed ina g1 oba 1 statement must not be used in the same code block textually preceding that g1 oba I statement.
TEglobal WA I A FEAROE SCHIERTES:, AEAHEIT for TRMAIIERIH AR, class @, B
BoE L. import iEABUERAREZ .

CPython implementation detail: >4 i i1 S A 5 ] 22K BT Ay o) _EaR BR 1, BAR PR 24 M A X RE R B He
NARRM LB RE SO IR ZOR, HF R AR i 5 3L

Programmer’ s note: g1obal is a directive to the parser. It applies only to code parsed at the same time as the globa 1
statement. In particular, a global statement contained in a string or code object supplied to the built-in exec ()
function does not affect the code block containing the function call, and code contained in such a string is unaffected
by global statements in the code containing the function call. The same applies to the eval () and compile ()
functions.

7.13 The nonlocal statement

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

nonlocal WAJSHASEF Hh B 24 BRI 10 HIAE Sl 1 6 5 A P 90 1 B 42 Jmy A8 B DASIN ) AS . X ATy
REMREZL, PUOASSERIEOAT A St R Rl 44 25 ) o X ITR ) SR B e i AR EE T 40 Syt ek A
ShHARA)R (Bibk) FRERS A&

Sglobal ifm) AR, nonlocal iFAH I BRI 2 BIAFAET R & 11 sz it 46
SE (FEIXARY 24 R B8 B 98 E A A SRS RERTC S SO E ) -

nonlocal EAFHIH I ZFRAGE Z BIAFAET RERE A iR 48t g .
S
PEP 3104 - GiAMNAERBE P #FR A Xnonlocal iEAJAHIEULA .

7.13. The nonlocal statement 89


https://www.python.org/dev/peps/pep-3104

The Python Language Reference, %4 %5 3.6.11

20 Chapter 7. &i54a



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)* [";"]

TR S 2 DA NEWLINE 450, 2 J5 Tl AR — 1> DEDENT. RZEVE R Ak JE 25 1) S PA— AN BE
VERTE AT SR KA R TF L, BRI SPEB L (B else’ [AEHE Python Wil i #ORIRER) 1 £
VB WA AR5 B AT o

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

8.1 The if statement

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
W e 1se FAMRURAAEN S BARAT -

8.2 The while statement

while WA TAEFRIEARE A BRI IUT B M T:

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

This repeatedly tests the expression and, if it is true, executes the first suite; if the expression is false (which may be the
first time it is tested) the suite of the e 1 se clause, if present, is executed and the loop terminates.

A break statement executed in the first suite terminates the loop without executing the else clause’ s suite. A
cont inue statement executed in the first suite skips the rest of the suite and goes back to testing the expression.

8.3 The for statement

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

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

The expression list is evaluated once; it should yield an iterable object. An iterator is created for the result of the
expression_list. The suite is then executed once for each item provided by the iterator, in the order returned
by the iterator. Each item in turn is assigned to the target list using the standard rules for assignments (see 14 1% ¢]),
and then the suite is executed. When the items are exhausted (which is immediately when the sequence is empty or
an iterator raises a StopIteration exception), the suite in the else clause, if present, is executed, and the loop
terminates.
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A break statement executed in the first suite terminates the loop without executing the else clause’ s suite. A
continue statement executed in the first suite skips the rest of the suite and continues with the next item, or with
the else clause if there is no next item.

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 AR5 25 B A FRTETE IR SR AR S, (B RF IR 2, WEATRARA SHIGHRITIRE. $2n: WE
PREL range () 2R [Bl—ANWIEARHEEEUF S, & T4 Pascal 11y for 1 := a to b do XFPEE;
iGN 1ist (range (3)) £REFFE 10, 1, 27,

R 4 SITEIRPR H B i A — MR 8 G A TRk A Tl e s pilns eh ) . o —1 W

PRI R BT AR ER T — N E I, BRUGE AR S S TT R g . T T R ER B e 91 K JE IR At &

2k EEMEUREARAFII RN T 240 (B2 H) M—30, F—Ii ikt (B HAR 5148

E BRSBTS ) o U, QSR IE R ATE 51 24 B DAY BT A B ,  2A B I S ARG ERAY

;i’ﬁ;;ﬁﬁ\%ﬁ&ﬁﬁo X FEORBRRE P8, G I DR AT S A B AN P B U7 ok B — Al el
) ﬂ Ir:]

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

8.4 The try statement

try WA AT — LR AR S A L A B B AS:

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

The except clause(s) specify one or more exception handlers. When no exception occurs in the t ry clause, no exception
handler is executed. When an exception occurs in the ¢ ry suite, a search for an exception handler is started. This search
inspects the except clauses in turn until one is found that matches the exception. An expression-less except clause, if
present, must be last; it matches any exception. For an except clause with an expression, that expression is evaluated, and
the clause matches the exception if the resulting object is “compatible” with the exception. An object is compatible
with an exception if it is the class or a base class of the exception object or a tuple containing an item compatible with
the exception.

WSRA except T4 5 A AHICHD, WU S Jo 320 ACRE A ke ] P A L 4k 8 3 S i AL AR
WSRAERS except {4 I FRRAOREI G [ K 750, W SORGHA B A48 38 SR , A A L AU AR
USRS BERA LRI, BAEE A finally FAIERSIL TSR, 53RN RSB RR0EX.
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AR B R R (LR A try BRI LI R ) .

When a matching except clause is found, the exception is assigned to the target specified after the as keyword in that
except clause, if present, and the except clause’ s suite is executed. All except clauses must have an executable block.
When the end of this block is reached, execution continues normally after the entire try statement. (This means that if
two nested handlers exist for the same exception, and the exception occurs in the try clause of the inner handler, the outer
handler will not handle the exception.)

B as F5 HARRIE N — D50, ERTE except THIZEHRI G . XA 4T

except E as N:
foo

BTSN

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

X R 7 R EL 45— AN R 4 B A BEAE except TAJZ IG5 B . 78 S BLHER ROSLERIN T [ul 3]
BRI, BTSRRI IEERT |, CERHITA SR ALt PR A BB S 2 R — R AL

TE—A> except TAARBEATZ 1T, A K58 WIEENE BAFBE sys B, nli) sys.exc_info () Rif
], sys.exc_info () RE—A3 o4, HFHE. FH LB SN (S Wirk LR EREH —
1), HTERFPAREREE LS. YA RERRBGER I sys.exc_info () F{ESKE RN (HH
HIFY) JRAE

The optional e 1 se clause is executed if the control flow leaves the t ry suite, no exception was raised, and no return,
continue, or break statement was executed. Exceptions in the else clause are not handled by the preceding
except clauses.

If finallyis present, itspecifiesa ‘cleanup’ handler. The ¢ ry clause is executed, including any except and else
clauses. If an exception occurs in any of the clauses and is not handled, the exception is temporarily saved. The finally
clause is executed. If there is a saved exception it is re-raised at the end of the finally clause. If the finally clause
raises another exception, the saved exception is set as the context of the new exception. If the finally clause executes
a return or break statement, the saved exception is discarded:

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

fefinally FAJBATININ], REPABEIRIC H 158 -

When a return, break or cont inue statement is executed in the ¢ ry suite of a t ry--- finally statement, the
finally clause is also executed ‘on the way out.” A cont inue statement is illegal in the finally clause. (The
reason is a problem with the current implementation —this restriction may be lifted in the future).

The return value of a function is determined by the last ret urn statement executed. Since the finally clause always
executes, a ret urn statement executed in the £inally clause will always be the last one executed:

>>> def foo():
try:

(Rt
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(£ 50

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

B XTI 25 B AE -7 — R B, R raise 1BA) A N R4 1S BT DATE The raise statement —
R

8.5 The with statement

with 1A TG M E R SO (S Wowith 154 £ F SUE72 2 —39) & X E A i AT«
XAV t ry - except - finally MBI THEE AT fEHIE ] .

with_stmt
with_item

WA —A “WiH” Bwith BRI REmF:
Lo BN CRAA (FE withitem W& HHIFRBR) SKIEAIRIG—A> R SCE RIS .
2. AL SUEHIER__exit () DAL
3. RGEVAH R SUEARY__enter () Tk
4, B with AP E— P ERR, KH__enter () BEIRIPMEBFEIREL E

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

expression ["as" target]

i with IBFMQRUEIR__enter () JFiRIRBIRMR KA R, W__exit () FREZRIR .
PRI, AnSRAERS H AR R 8] A A, 0 SRR A (R NP A A B . 25 LTI THT 9 585
6 4.

5. PATIEAIA.

6. JGEVAM LR SCEBIARI__exit () Jrik. AARERRAIR L R SE, WA (A0
WG BB BN SRR exic_ (). B, FHEHE=1 None 4.

WEAREA AR R R R S8, HHRH __exit_ () FEHLRIEMEARE, WHZRESEEH]
Ko WARREENE, WX SPANH, HSMEPITwi ch IERZ ISR .

WASER R T R AN FREER L, WRA__exit () MREHEXBANE, HRAEZKIR
TEH I R AL ARSI T

WRAZATH, WAPHEAEL D wich B RERMBE S A FF SCE A

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

ST

with A() as a:
with B() as b:
suite
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1 3.1 I 3L A~ B SCRIAa.
S
PEP 343 - “with” &4 Python with iBA)HTERIE . BRG] .

8.6 HETE N

PREICE SOt 8 SCRRBI E L (S W7 R R 2R 4 —T7)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_1list [","]1] ")"]
dotted_name = identifier ("." identifier)*
parameter_list = defparameter ("," defparameter)* ["," [parameter_list_stara:

| parameter_list_starargs

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

BRI S AR T AT ) o BT IR S 24 i Je 0 i 4% 25 W) PR R B PR 7 21— e ot 5 (e80T A
FAARS LR ) o I BR RO AL S0 21 i 4R 44 25 RN 5 |, A A R S AL P ok 8 0 1) 4 JR iy 44 25
[

BRACE SOF AR 2PATRREIR I 1 s B I o 2 AT I A 2

— A BRBUE SO AR B A decorator kX P %e . 24 s ERIUE SCRPRATE B 1512 R 0E SCH A 88 kg
P AR IAAORIE . SRIASERLITZ— DTN R, B AZR BT G N ME— SR . HaR 0]
{EFF WD E B R B AR IR RO R - 2N Miids & DARRE D7 s o BIanbA R AR

Qfl (arg)

Qf2

def func(): pass
REEEMNT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AT UG B BT A 2B S8 E B 4 75 func,

BN B BA = ik XN, R Bipds vy B SBOAESE”. TP EAR
EIIES . KXW argument 7] UATEVA 9, ERLIEOL T 2SS IEOAMDREN . IR —1TES
HABOME, JFEATE 7 ZRIMES b 8A BONME—X A ARE R $F RAEEE s .

BRINES L ALAT B SUM N Je AT B R AR . X R 24 bR BOBE SRR R B A ORE— 1K
MR T (AR RO IR X — RAEBRAE S 28R, Blans ) 2 sy Sy g U H R
WH A R TR (Bl SRS T ), Wsihs EECAEB S BN XEE AR
MBI . SEad bR — A7 ik U None FESBGAE, HAERR iR ip 2 XX b A s, Bl

A R 5 — 2B B A ER S T S DR R BRI __doc_ JRME, Wt %R docstring .,
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def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BREIO A SRR — 5 o SRR A . RO T B R 2 TR S VR ETA TS E, B0 A2
BER SUN KRBTSR, SONBOAME. WRAFTE “*identifier” XFMIEN, Bl h—4oCd
KEMALM BN CLESEL, BOA 2Tt WRAFAE “**identifier” XML, EXPHIIRIL I —
B PSR AT TR MY X T2 BOA N — MR B s . A “+” B “*identifier”
ZIEWIES U TR S, Rt R 25 A M.

Parameters may have annotations of the form “: expression” following the parameter name. Any parameter may
have an annotation even those of the form *identifieror **identifier. Functions may have “return” annotation
of the form “-> expression” after the parameter list. These annotations can be any valid Python expression and
are evaluated when the function definition is executed. Annotations may be evaluated in a different order than they appear
in the source code. The presence of annotations does not change the semantics of a function. The annotation values are
available as values of a dictionary keyed by the parameters’ names inthe __annotations___attribute of the function
object.

It is also possible to create anonymous functions (functions not bound to a name), for immediate use in expressions. This
uses lambda expressions, described in section lambda #_i% .. Note that the lambda expression is merely a shorthand for
a simplified function definition; a function defined ina “def” statement can be passed around or assigned to another
name just like a function defined by a lambda expression. The “def” form is actually more powerful since it allows the
execution of multiple statements and annotations.

PP SRR sRAUR T — 205 FE— DR BN AT “def” THA S E L— >k BT nl gk ]
ol it o AR SRR B B PR A8 B R AT B 35 def TR AT R A SR AL B BRIE S L 2 5 40 —
i

S U
PEP 3107 - sR¥heiE F0) 09 R BhR I HIE i

8.7 EN

A SN LRI G E X (B WA/ R TR 2R A —Y):

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

PR SR AT . P QRS Rl 20 B 2ER 91 3% (I VAR 2 %), SR e TR Y.
BHORECA— DA TR R . B URTIRII IR H 52K object; KL, -

class Foo:
pass

ST

class Foo (object) :
pass

Wl e ZERAE — BT I AT (B I & 5 2052) ThglediAT, (DB G iy s i 44 25 1) A AT 1 42 R i 44
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. (G, REREEAETREUE Lo ) MRRGTRIATH, HAET WO Z 5 Rl iy 44 25 1] 2 ff
o —ANEXRB G20, HERG A ENRRIFR, BT RN R4 250 . SRR
TE S 1) 4 Rty 44 2 ) v 0 B 2R 52

FESRMR N & S B IBUT DRAFAERT 2600 dict o GERR IO T 0 n] S HOBR TNl e g, I
HUAGE T € SORIR BT E LI 2E .

R QI Lk BT E R E .

R AR LR iR B FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = fl(arg) (£2 (Foo))

e ian BRI 5 sRECR AR A ] . SRS g8 e 2264 5

PP DU PO (I8 N E OSSR K ENTR B Tt 5, L@ tEn @it self . name
= value TEJVATBOE . RALBIEHILIAEL “self . name” FIRVERVIM, Al it Iy =15 F iy S5 i
JERIE2 BRI 4 KR BT BN VR SR PERBRIAE (BRI 57 T 6H n] 28 AT B S EOR BN
G50 ATDABE ik 25 SR AR A AN S BT A S B AL B

UL
PEP 3115 - Python 3000 YPi¥jyC 8 KF eI BE MOA M BT IESE I FR L, DASOC T Anl i B A Te R 2R s
AR

PEP 3129 - QRN WM ARE AR . B IR iR 2 e PEP 318 W5 | AR

8.8 thiE

3.5 H I EE.

8.8.1 hiZREE X

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"

["->" expression] suite

Execution of Python coroutines can be suspended and resumed at many points (see coroutine). In the body of a coroutine,
any await and async identifiers become reserved keywords; awa it expressions, async for and async with
can only be used in coroutine bodies.

i async def ifVAE U RRBLEE W IMEREL, BB ENTAEE await Bl async KT,
Itisa SyntaxErrortouse yield from expressionsinasync def coroutines.

PR R B Bl 1

AR S — A B U R R IR E 2 WA I 4 21 __doc_ 4H , WabRi%ZMdocsring.
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async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 The async for statement

async_for_stmt = "async" for_ stmt

asynchronous iterable WS TE L iter SEIN A E F B A, T asynchronous iterator V] PAYE I next J5y5 il 726

R,
async for L%@ﬁl@ﬁ@iﬂXﬁﬁigﬁﬁﬁﬁ/?ﬁﬁ °
DA ARG

async for TARGET in ITER:
BLOCK

else:
BLOCK2

TETE X ST

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

FHiGSH__aiter () Ml__anext__ () THFERN.

Itisa SyntaxError touse async for statement outside of an async de £ function.

8.8.3 The async with statement

async_with_stmt = "async" with_stmt

asynchronous context manager s&—Fhcontext manager, GEWSTEEL enter Fl exit J7 35 PEHEIIAT .

PAT ARG

async with EXPR as VAR:
BLOCK

TETE S EAEH T

mgr = (EXPR)
aexit = type(mgr).__aexit___

(Rt

8.8. thiz
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aenter = type(mgr).__aenter__ (mgr)

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

FEBW__aenter () Ml__aexit__ () THEHN,
Itisa SyntaxError touse async with statement outside of an async def function.
Z U

PEP 492 - {§i}I] async fl await {75 5CBLPpRE RF AR 108 Python wfy— NS By, HFHEAH R 52
FFETE

&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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(£ LT
| "**' vfpdef [',']

)
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=' | '@=" | /="' | 's="' [ T&=' | '|='" | '""=" |

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
Qi)
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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
comp_for: [ASYNC] 'for' exprlist 'in' or_test [comp_iter]
CFoiaks:)
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comp_if: 'if' test_nocond [comp_iter]

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist
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APPENDIX A

RIEXTHRR

>>> R H A L EGA R Python $&7-4F . FEAE 2 R T BB AR H Ty AR M REAR LIV T IO AR B AR 2 1

. The default Python prompt of the interactive shell when entering code for an indented code block, when within
a pair of matching left and right delimiters (parentheses, square brackets, curly braces or triple quotes), or after
specifying a decorator.

2t03 4 Python 2.x (TS Python 3.x (R T 5L, AEUSALTRACHS S AU USRI I3 BB R A
DU ZI () AN 2 I
2t03 f EFFEFRUEIE Y, B4 1ib2to3; HHRME—SZ AT X Tools/scripts/2to3. £
2to3-reference.,

abstract base class — 14 3E TR I FFR ABC, @Xfduck-typing A58, BHMAET —Fpe O
X, M2 T HEMEGE hasattr () B TR MR (B E K7 %), ABCHIA
TR, XM E R 5 A2, HARER: isinstance () fl issubclass () FrAR]; i
I abe FEHSCRY . Python HAFFZL P E ) ABC I TSLBEHE45H (7F collections.abe fidkHr) .
BFE (FF numbers ) L i (FF io Bithdh) . SAEHRESANEEE (FF importlib.abe bk
H) o ARFTRAE ] abe ka3 H 2 ABC.

annotation —pilE KIKEEAAL R . FRIE. RATESIORIMERITRES, BLEN Anpe hint KM .

SR AR AR IS TR AN ), (R R AR BRI R BRI AR T £ AR . SN R
__annotations__ [piREMH:A.

2 W variable annotation, function annotation, PEP 484 1 PEP 526, %fitIhEEHH N .
argument —S 8 1EVE I sREOR% 45 funciion (Bimethod ) [{E. S8 AWifh:

o KT A TEREOR T T A AR R (BIA0 name=) SCEAE N A STERTI A <+ YT HLH
ME A 28BS, 3 A1 S FELATRXT complex () HYRMHIET K724

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

s AL E Ade ARTRETSHNSI (CESHOTH T SR ERRIT L AR S AR R aa A
* Wyiterable P TCRGAL A 2B, 3 A1 5 FELA TR g T B S 4

107


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, %4 %5 3.6.11

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 —5720 | F3CHBIAY AP0 Gl g X aenter_ () Fl_aexit__ () J
WkRfasynce with i) PRAEEEATE S . o PEP 492 5] A,

asynchronous generator —52B 2 K28 1% [B{E “Ajasynchronous generator iterator W R4, B 5 fHasync 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 — 53251 & 2515 18ES asynchronous generator BRI B EIINT S

WXt @ T asynchronous iterator, 4§ ffl___anext__ () J7¥EJE 2R [ —AS 0 EE TR R AT 28
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 522 [ KU R 7] fEasync rfor & A g MO MR S AT o B
W__ aiter () Jy{EIR[E|—Aasynchronous iterator, H PEP 492 5| A,

asynchronous iterator 5Bk {URS LT aiter () Fl_anext () JPVARYRIR. __anext_ W
1R[] —Aawaitable 315 . async for IR ERIRMN__anext_ () LR BSR4,
HFHF| K —4 stopAsynclteration #i. H PEP 492 5] A,

attribute —J@ Pk SCIRE] A RAYME, PTPAMIH RS FRAE L A ARG . B, AR — 35 0 BA
— Mgtk a, WA o.a KEIHE.

awaitable —n[ 25150 % fEfEawait TR A FHAIXTS . AT LL R coroutine B2 HA_ await_ () JFHERIN
%, %Il PEP 492,

BDFL Benevolent Dictator For Life, a.k.a. Guido van Rossum, Python’ s creator.

binary file - JERI L file object MG S 57 Kt %o —HEHISCAE T RIEA IR ("rbY, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile [SLH.

A5 Wiext file T RREMSTES str G SCIERTSR .

bytes-like object —= ikt % 7 bufferobjects H: H.GE 5 H C-contiguous ZZf RIS, XEIEFTA bytes.
bytearray fll array.array X%, PARIFZEH memoryview X5, PN Gl 1E 2 fp 3k
BAREEP R s XS E IR AR . PRAFR B SO DA S R R IR A

FELCP VR BT AR ) TR . XTSRS R TS AR W AR RS
Bl F43$G bytearray PAK bytearray [ memoryview. HABEMEER — I HIEERAF BT A 0] 22X}
% (CHBRTATENNG ) XFZAE T35 bytes PAK bytes X4 memoryview,

bytecode 3 ¥if}y Python J{CAS 44 1 741, R CPython fi# R o327 Python A2 ¥ I PN CHY . 77
MR X GAFAE - pyc U, SRS R IAT Al — SCPFIRP s BE b (AT DA 2505 YRR HB 2 6 7 19
i) XA CPRIEE" BATTERE TR AT AR AL R Y virmal machine Z L. TETER N[ Python
FEAUML_ BRI A —Ed@ i, A —E BEAEA ] Python fiiAS B34S
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FATHFE A F 2 1] DATE dis B SCRY R A .
dass -3 HRAIEH P E LSRN . ZE SGEH B SR HZ I S T8RN kg L.
class variable A8 Hr RIS E WA &, I HAUBRTE R )Z 9 AU (MR 2 7E 209 S 6 8 0

coercion 5|2 FUEEHE The implicit conversion of an instance of one type to another during an operation which in-
volves two arguments of the same type. For example, int (3.15) converts the floating point number to the
integer 3, but in 3+4 . 5, each argument is of a different type (one int, one float), and both must be converted to
the same type before they can be added or it will raise a TypeError. Without coercion, all arguments of even
compatible types would have to be normalized to the same value by the programmer, e.g., f1oat (3) +4 . 5 rather
than just 3+4.5.

complex number —52 8¢ X IFE KRR G R, HA A BOTE PR — SR — AN BRI AL AR
MR, (1 B AR) AYSEAER, W TERCAT SN 1, TR S J. Python NE T X4
By scfe, RN TREARIS T 20 g —A 5 52, BN 3+15. WPRTEZE math BEER ARG 15X
WARBRA, WHA cmath, ER MR — DB BAEARE . WRIRBOER A L, ZIgE
LA LA AT AR 17 L

context manager — | F 3L PR TEwith RO, WIdE X __enter () Ml_exit__ () JrikoReaHl
HELREHIXIGE. 20 PEP 343,

contiguous —¥&: — G UIRIE C i 825l Fortran & i WO\ N2 SR . EYEZirhig C Al Fortran J£25%
M. TE—ZE T, B ok BB AHE NAFh O A AR HES ), SRIT AT IR B I R G |7 . TEZ 4
CIESAUA R, Y N AL HES I B fe— 25 | D7 2% H s B de bt . {EUZAE Fortran ZESEA
W — ARG e

coroutine —Jpf Coroutines is a more generalized form of subroutines. Subroutines are entered at one point and exited at
another point. Coroutines can be entered, exited, and resumed at many different points. They can be implemented
with the async der statement. See also PEP 492.

coroutine function —pFEFRZEL 1% Bl —{>coroutine Xt 2 EREL. PMEREATELasyne def IBEAIKENL, FF
A el frawait, async for fllasync with RS, X2 H PEP 492 5] A

CPython Python FEiEZ IITESL I, #E python.org | % 7f.” CPython” —ii) F T-7E % BE R 1 52 I Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator &gy R FME AT — D REREL, EH M ewrapper EEE AR TRECE . Rl
LA TAdE classmethod () Ml staticmethod ().

PR U RN, DU AR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

RS R T8, (@ F R A . A SRR I PN 1T 2 0 e S0 M2 S S0

descriptor ks TATENL T __get_ (), _set_ () #i__delete () HIEHIE. ¥—ALKEMHEN
FIRZRES, BRI EIT A B R & . WEET, I ab kIR BBk —
N EYERTSFE a FEFH D EIRATON b XS, (HUR b2 — DR, W8 X AR 7
V. FRRGAZE LS 2 VR Z I BEfR Python 1 348, A @12 EEAFIERO AR, iR,
L BN BE. BRSO LA 5 A .

A KMBFFRIT R TR TS E a0 5

dictionary — it — > SR A, b () A T A R i O B AH Y . BT AR AR LA hash ()
M__eq () HERXIS. 1E Perl iE5 HF5°A hash,
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dictionary view —ZHLEEPE M dict.keys (), dict.values () fil dict.items () 1R BT R PEFR R F L
M. BN TFIE N SHE, XEWE Y FISUER, RGN SR, BT
WRIE S F o EIE RS, Wi 1ist (dictview) . i dict-views,

docstring —SCRYFAFHY MERN2E. pREERIER Z R SE — ks B A5 R (e . EAEACR AT S8
2, ABSPERRER B A ITIESS . R __doc_ @, T En T RHENE,
B X AT T ST A L (O

duck-typing - 8% $5 g XA, B MREE BN R RBOR & He A A BN, me2E
PO A s s (“BRRGN T, MERREGEN T, Bagemet.”) hTmiEe
Fm AR E 2R, Bt AT A P i 2 AR ORI T R G . B9 FRALRG M type () B
isinstance () f. ((HEFEM BT DAGE A 40 28 & fE kb s, ) MIfEES R hasattr ()
K M BE EAFP S o

EAFP SRS ORI EZS Y " 945 . X Python 3 AU 4 5 XU 2 ABE B s 1) B Bl & 1 A7 A
FAEAEE FE R I AR S5 o XA ] T R RS e e Rzl t ry Mlexcept i), T HAHXHY
MR PTELBYL MA%, LT C &2 HAliE = .

expression -3k R, A piece of syntax which can be evaluated to some value. In other words, an expression is an
accumulation of expression elements like literals, names, attribute access, operators or function calls which all

return a value. In contrast to many other languages, not all language constructs are expressions. There are also
statements which cannot be used as expressions, such as i 7. Assignments are also statements, not expressions.

extension module —§" JEEIHL DA C 5 C++ Ji 5 1yMik, ffi ] Python [¥) C APT & 51 5 4% .0 DA B FACHS E

S

AT H..

f-string - A £ B0 P BRI TR P REEFE AR TR B XL A @
fi5. 2, PEP 498,

file object —SCPRXF G X MR AL [0 SCF APL DAGE T2 BERAYR 5 (A read () Mowrite () XFERYTT
5) o MRIEHANET SRR, SCHRFR AT DAL P BLSCREAESCHF, XA f, ORISR
AR (PIANAR R A/ . ARG X BT IS ) . SUFER R ST 3 2 80A.

SEPR A =R B SO G IR A =2 ) SO, Gih =R S DAR SO . BT E X
TE fo b, BSOS R TE e A open () PR%L.

file-like object —SCIFSRF G file object {y[F) 3R] .
finder k2% —Fh XA F AR loader IRTE .

M Python 3.3 JZAFFE AR BU I A $k 48 Lk 12 & 45 % BLA sys.meta_path ], PAKpath entry
finders fit & sys.path_hooks ffiff].

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division —[] FIUEERT: 1) T 5 A B B BB B IR . 1a) FHCEBREZ B 2 /7 . Bilan, %
ks 11 /7 APITESRE 2, S 2T NI EIERERE 2.75 . FE (-11) // 4
£xRIA -3 IR -2.75 @ Ty AMSEIEE R . W PEP 238

function —pR %L 1T DA 5 R [FEREAME I —1iEA) . 380] DA AR AZBAS T2 40 A R BRI T ¢
. 5 Wparameter, method F1 & 4 & S 2875,

function annotation —pR kbR R &4 M 28R Bl {E ¥ annotation
PRV R TR 2042« BIan AR s Z A int SEOF LR E—4> int {H:

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

BRI AR ETEVA R VEAR I 0 A0 SL —5 .
5 variable annotation F1 PEP 484 X} I I RE A .
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_future_ —Fh ORI, RIRRR R GO RS -5 2 BT RE R AN AR B T S R

15%3%@/\ _ future_ BHIFXTEH A AR EORE, AR DA B AT i RO AGE 5 A ST B
BRIA

>>> import __ future_
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection — i S IIC BEHCA P4 8 I A2 (B) )i A% . Python @it 5 | T HEICRI— > BEAS A6 I A1
FTAGERG | OGS 0 s R A TR M) o W RABE ] gc BRI fl s [ i s -

generator —/E)REY 1% []—Agenerator iterator WK%, BEERMG T @KL, AFEGETHAOSvield F
KA DA =2 — RFE AL for-IEHAE F 8@t next () REE—IKEL.
W R AR AR R, BRI N TR R AR AR B R E . WARFEEERIB S S, EHl
FH A FRDATRE G S o

generator iterator —: g5 5 RES generator IR EIEMINT A .
FAyield XIEEFEHFALEE, DAY 7O B PATRES (3R EARMEERD wy 154]). Mi% £ R E
%k KRBT, BN EIFEELIAT (X 5EER I FHER BT 4R 13538 bR B2 AR )

generator expression —[: k25415, An expression that returns an iterator. It looks like a normal expression followed

by a for expression defining a loop variable, range, and an optional i1 expression. The combined expression
generates values for an enclosing function:

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

generic function —{Z MU pR . AN [ 922 S B[] B A 1) 22 A R VT ALY BRI, 8 YIS 2 phy IR BE SRR
R % B PR A~ S B

1525 Wsingle dispaich RiEZF4H . functools.singledispatch () 2/figs A PEP 443,
GIL Z: W global interpreter lock

global interpreter lock 4 JRfi RS B CPython fFREAR IR A —FIBLH, 00 OR A — I 20 U — AR
AT Python byrecode, MHLHIE L BCEX RER (fU3F dict FHENERR) HRIF LTI R
4fijft 7 CPython SLB. 45 HEARREAR B CEAF MR REAS 2 SRS TR 68, HACH WA HE THEZ Ak
Has ERHATIE.

g, BEBEhRE Bl =05 I R TR AT T 4 BT 55 00 P 4 w0 A IR GIL
BEAh, FEAT VO AR A2 SR GIL.
QA (CAERSALEE R BUE I S8 ) A 2™ MRS 55 I MR, PRI 44
A AL AR DU T B PERE . 3845 SO MR Rl M BE A 18 i 3 B DA AR AR %, AT B A DA 4
o

hashable —n[Wy Ay — A XF 52 B4 e A (i 400 SR A0 A o o) 0 4 AN s, AR S s A (EFRE A
H__hash__ () Jr¥k) , FATDAR HABXS AT IR (EFRERA _eq () k) - AIRAXS
WO B AT A [ PR e A (L LA S R A AT

TG A PSR SRRSO P SR AR B A BT, PR Ak S B A A P St e A fE

All of Python’ s immutable built-in objects are hashable; mutable containers (such as lists or dictionaries) are not.
Objects which are instances of user-defined classes are hashable by default. They all compare unequal (except with
themselves), and their hash value is derived from their id ().

IDLE Pytl;)&n B IDE, “LERiIF Kk 52257 B9 RS . /2 Python ARk K 4TIty i B4 g A 2 1 AR
R
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immutable — Al BARIEERNR . AN RUTELT . AR, SRR GRG0
RIDPAFE— DA FRIE, W ABTEF NG BN S HE RS A AR 2 ETZAEN, fm
(ST uE B

import path —S ABE1E 2 MU E (856125 8 ) AR, PRI path based finder KA FAH
fro FEFARS, HAIESIREHAH sys.path, (HXRFERUEATHER B EHREN _path_ J§
P

importing —S A %— ML) Python fURSRE N 3 — MELER F ) Python FURS ir i I AL A o
importer —S AZF AR MMBBIRAIIT G B RIE)E T finder X g T loader .

interactive —%¢ 7. Python 1A — S A MEREr, BIR AT DATERRRESR S AT e B ATE A IR IS, SZ BT
AR R . AFAWSEED) python i (WA DATEARAY VT EEALITF UGS B b e A B S B0
A MACH AR SRS A AN L I X A s AR 7 . AR help (x) ).

interpreted —f# % Python —ERMFREALIE T, SRR MIFAIET , BIAWIE I T 51 i g%
TR AEAE T AT PP . X R AR JESCE T DA LGB AT S b B s CHL B n] AT SO FRIs AT ARE
VR BA e A S AT SRR, (R AP EIE TR . & Winteractive,

interpreter shutdown —ff#REES P 2415 LR SIS, Python fEREARRFUEA — IR T B BOT &2 B0
HETBCIR, PIAIRCER & S N ARSI 55 . Bl 2 2R R eI 2 o Xl A P E S
e 55 U R A A AT o E S P BEAA TR W] RE B B A R, TR R LB ORI B U
EARTARL (IR B 1A PR BB AL 55 -

FRREAS T 2R IR R __main_ AUHREETIZTTHI AR O 58 kAT -

iterable —u[ XX R AEWS B —iR Bl LA TUW R G Wk RS RG] a5 T A )P 52K 8 (0 1ist,
str Ml tuple) PARKELEIRFHIRABIAN dict, T £ AREXLT _iter () FEEUREH
T Sequence i fH__getitem () FEMMER A E IR .

AERXT G T for RFRA S Z HATHR ZE—ANPHH s (zip () map () ). J—AA[ER
MENERNSEAEHWNERE iter () B, BERENZASSEAERL . X EARREH T RHEE AR —
U 7 o« FEAE AT AR S, PRE AR B iter O B0E HOAFRER TS . for IBMEN
PR SALBRARSEHAE B8 — MR A i 24 722 B RAENR I R RAF B AR . S Witerator . sequence
PA K generator

iterator -3 fR3% FIRF/R—IEHRBIRRMINT S . ERIHAERIN _next__ () H¥E (B HAEL N E K
Bonext () FRERENR AP 2438A B NS % StopIteration Ff. FXHHEA
st BRI AR, AR next_ () HEHATHIKT] K StopIteration . £
AR iter. () HERAKRENZERSBNSEEH Y, FItERISSERRERXTS, T
FHAB AT GE R REB TG . — A BE BN & 2 K ERE P B RIS . 258
% (N 1ist) FEARFREHEAAA iter () REEURTE for IHA B RS 7= A — AN B AL
o ARAEPEE BT RS ] 26 A2 53R [P 7E 2 ji i AC AR tp R R ] — s R &, AR
Kkt N EER.

W25 H A F typeiter,

key function —tpR % 1 R BRI R AL, 2 ABAS AR [T T HE P BCHEGL A B AT TSR . I3, 1ocale.
strxfrm () A HTA B —AF A DI HE T 29 1 HE 74
Python 147 ¥ 2 T H# o vF 1 4 o6 BOR 45 8 S0 R W HEAL 8040 21 05 =0 K 46 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S — MR RO 2R 7. BN, str.lower () 7R AMIVEZIS K/ NEHEF 4R 5k,
SERB AT 1ambda Fibx0ORAIE, HIQ lanbda r: (r[0], r[2]). if operator il
T =R B ERY: attrgetter (). itemgetter () flmethodcaller (). & AE UWIHT
—T PASRE B RN ) B R £ s 191

keyword argument — G258 2 Wargument,
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lambda — B fliexpression ¥ S 44 NERBR R, b A AETH I IOR(E. Q18 lambda e85 AJA

lambda [parameters]: expression

LBYL B JGBRER” MSCHS . XM RS g 5 XUA% SAEUEA T IR ) sl 2 1 S O A A i P 4 1R I
A5 EAFP J7 G O L, RS s K £ £ 764

TEZLBEMEET, LBYL T8 “&F” Al “BR R A EFRMES R, Flan, AR it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKFLE N mapping H 5
T key T H B . KRR IR ETATE AT AR ] EAFP Jy Ok e

list %1 Python P& [1)—Fhsequence., EIRZ MHNFE, (BT HAGE F h B m AR5 %, AT
) TG E B R) S 24 BE R O(1).

list comprehension —51#ifi: 55X 4b B — A~ 73 51 (%) O A 508 43 T R IF IR Eéﬁ%ﬁﬂi@lﬁ@*ﬁ%iﬁg‘%o
result = ['{:#04x}'.format (x) for x in range(256) if x $ 2 == 0] BAEMR —TO0

B 255 Bl N A N2 B RO B F AR E (Ox.) B9 R. Hoi s ?ﬁst 7, A0SR A s )
range (256) HHITHILRAS P,

loader —JIERES FTTMBMIPIXT SR . BUAE X4 Lload_module () M. NS EH H—"finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping Wi —FP SCRHME B AR IF LI T Mapping B MutableMapping iG55 2 i I fl e I A ) 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder TGRS sys.meta_path R IFR K finder. TR HES Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass e —F T OIBRRA. JE LUEESY . FMAELRIN L. TuRATHEZ LR =S HOF
GUAAIRAYSE . KHIT IR X B G R T b xS (b BOASKE. Python RYRFHIZ ALAET n AGI
H i SOtk jtjﬁéj\ﬂﬂF'ﬂ(l_Tﬁﬁ%ﬁ/l\I/\, (EECTE S E N IV SR 2 NTTR W 02
ENCsH LB HE, SMARELart. RENROE. RG], SEHAFZAES

HEHES Tk,

method Jjik FEIENHE LW BREL. WERVE R LB — A @R, 75 2 RBUE IR S A R
F—Aargument (R 4N self). Z: 0L function FMnested scope.

method resolution order —J5 iEMRATIRE 5 V5 FEAT I3 it /2 02 $R A% D2 8 R 2 L B - e R 7 . 1
#E Python 2.3 Jy VAT TR 2.3 IR Python BT T FAH B 141

module fiHt JH:XT%E Python U5 —FhAH 2L AN . S B A ST W44 25 (0], AT & fE 7 Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec B — Ny 4 2SR, HAd & H T &SRR XS ARG E. & importlib.
machinery.ModuleSpec HJSEH.

MRO = ILmethod resolution order ,
mutable —w48 FIASXTZ AT AYER id () GRAFREDE G OL T BUBHIUE . 5336 S Wimmutable .

named tuple —E.#45¢4] Any tuple-like class whose indexable elements are also accessible using named attributes (for
example, time . localtime () returns a tuple-like object where the year is accessible either with an index such
as t [0] or with a named attribute like t . tm_year).

A named tuple can be a built-in type such as time.struct_time, or it can be created with a regular
class definition. A full featured named tuple can also be created with the factory function collections.
namedtuple (). The latter approach automatically provides extra features such as a self-documenting represen-
tation like Employee (name="jones', title='programmer').
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namespace —fir %3] iy 44 2 MR AEUE RN . s S RA 8. &R NER, AR riRE
HSE) (FEHIEZ W) o v 25108 2 B 1E v 44 oh 58 R SR ppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () @4 H W 25 AR IR 4. fin 44 25 0] 0 38 1o BH i A B S BRIRAS R BSOR 35 Bl 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ 4N, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISLELT .

namespace package —iy #4243 M{L PEP 420 it 5| A —Fp {08 I VE 258 Mpackage , w44 235 A4S A] PATR
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope —ix £ IR 75— & E WG| A SrIRe ). B, E%~@&ZW%>‘AB@@&WMI%
RIS . TR IS A A A nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁxﬁl JaERAS B L H # A2 PR T i R

. U, AR s WV T2 R 4 %500 lidnonlocal %%E%Tﬁﬁ’ﬁfxﬁl‘)zf’ﬁ)ﬂ
ik

new-style class -\ XT H A #T A R RSB IHFRIE - 765680 Python fitAs, HA#C
RRERS 1] Python gy RIEFRE, BlUN__slots | HRFF. FHEEME. _ getattribute (),

H TR S

object —X R (LM EARES BMESUE) PAKTE XATh (J5¥E) WIEE. object t 2 {Tfilnew-style class 1) #x
TiZHRAA

package —f, — P A] G & TR B 00 & B0 Python module, MIEAR PG, G2 H __path_ @M
f4 Python i,

Y52 W regular package Fnamespace package.

parameter J6% funciion (SJrvk) 7 SLUREIG A 50K, B HEE BT DB arqument  (siAERC2eN;
W, ZA%E). AT

* positional-or-keyword : {7 E B BT, F5E DV DMERNE E A3 8 AW AT DAVE N X 48 F 2 1%
AW, X RBIAWTES AL, HIUTR K foo F1 bar:

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

* positional-only: {LFRAIE, € — HBEHALEE AR SE. Python Hilcf E AR ETE 21
k. (AR NEREA MURMEES (il abs ().

* keyword-only: {{FRKEET:, F5& A~ HABE LT REFAE AN SE. AR FIE S v 7 R
EXWIES P Rt & AT A E TS EETE L2 N AN B IS Z Ji— * ke S, Bl
TATHY kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: ][RI, € W] ABRME f—MERECR AL B SEA T (FEITEHAE 2
CRZNNESHZIG). RIS AR S AR * KE L, Bl FE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: FAZRHEF, HEE A DASRBUE AR S T S A (FEOITE MBS C #3205
FLRZIG) . RIS EETEIE S ARG «* e L, Bl Lmr kwargs.

FEZ T VAR 8 € AT e S 4L, AT A S SE T e S 40008 E BRI -

5% Wargument RiEFRLH . SHEESHXHPRHFEILAM, inspect.Parameter &, FHiE L
“HP K% PEP 362.

path entry —P8$2 A 11 import path W —A BN E, S8ipath based finder F{ 2 1R 5 A RIRLERE

path entry finder &2 A D AR ES F—0[ AN S sys.path_hooks (Bipath entry hook) & 8] ) finder
WA GRS S path entry g R
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook —B 4% A 111 — AT X4, FEJNTE QR[5 4R 58 path entry W 00 BEAS 6 11
sys.path_hook 5|3k [0]l—" path entry finder.

path based finder —3& T BARM AR BONR—Fh Lk 12 53835, WHAE—Dimport path H &AL,

path-like object R M R N FK— D UHERFE AN G KA R —DFRBEEN str i
bytes X%, W[ PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MHUAIXI S
Al os. fspath () REEEIR N str B bytes REM N/ RLEPKIE; os. fsdecode ()
os.fsencode () A5 I RMPRIKS str o bytes BBIPWLER . x5 2 PEP 519 5| A,

PEP “Python I Y345 . — 1 PEP L —Griki SCRY, JHIf Python 4 RHEFEL, shifiia
A Python Iy BFHFPE B FLHEES SRS . PEP 1A B 0RO S0 A BTSSR R E]
PEP [l it B A HN . WCHERRDCA A BRI I DA B R 5 AT, Python B e 5
SCRAH L. PEP {8 A IEFEAE A D PR IR, T BRI B UL A SO
Z I, PEP 1,

portion —{#i5y H R — iy &4 S WHY A H RN SO (RATREAAI T — zip SCFA) , HAGE UL
PEP 420.

positional argument —\i & 28 £ Wargument .

provisional APT —# 5 API & APT @357 B HERTERME RN ) Jo A A MR Z AN B gz 11 . AR
W Tl AN 2 A HRME, (HHBHRC R E, ST RBTEAR O KB A L E B LT
PTG AAN TN (B2 ORERERIZED) . M SO SRR T-E APL B INAZ fi k%
3 1) ™ BBt P R B i B AT RE S X AL
R @ X APT R UL, 0] 5 AR S Sl B eI 587 — ] R R i A B
XA RRAE AR B —Fh ) IS A il T 5
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT A I . RS DL PEP 411,

provisional package —£[ ¢l 2 W provisional AP,

Python 3000 Python 3.x %A FEZIIEAR (X2 FAERRAS 3 1 LA RERE LI BTt T il 7)o« A
%ﬁ%gj{j “Py3k”o

Pythonic $55—™ L% 50— B USSR 35 8E0R T Python o 5 e RO XS FIBE S, AN 2 (o 1 AL o 5 v e
AR R SC ARG . BI4n, Python Ay I KUK & (i ) £or TEAJRER Al I — A T IE O R B BT o0
o WZHAE S A AR, AP Python A I 2 W6 — MO T -

for i in range(len(food)):
print (food[i])

TR, Y B 1575 B Pythonic (77 34 /& X FERY:

for piece in food:
print (piece)

qualified name —fRsE HFK —NPAS SR TR,  Bom WBTHAY 2 JR VR B e v i LR bR
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS XR AR —E

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname_
IC’

(Rt

115


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
https://www.python.org/dev/peps/pep-3155

The Python Language Reference, %4 %5 3.6.11

(8 E70)
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth. qgualname_
'C.D.meth'’

295 T 5 B, 7 TRE & ARECAPR RN B PSS o IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count —5 | V15t X4 EXMN RSG5 HEE. S— X205 T80 N ZR, Fraie & IRR-g R
e 51 THECH Python AR R Uil 7 2 ARl W), {H'E @CPython SEEL— A KRBEITE . sys fibE X
T—4>getrefcount () pREL, &7 5l VB R F R e X5 05 | L.

regular package —fi WAL £S5 Ripackage, HIANEEH— __init_ .py XHEWH .
%2 Wnamespace package.

_slots__ —FPEFYES NIRRT R, 18 1 15T A SC B Ja 1R S50 G AR R S B 3 LR 48 A AR IR
TARGAT, HARZAFAIHAE S, S RRETEDBAEOUT R, BNy R s,
HH A SRS

sequence —J3-4 —Fhiterable, B SZFFET_ getitem () FRER R BRI TE B TR TN,
HE LT —AREPHKER__len () k. WERFAHIZREA 1list, str, tuple fll bytes.
WEEMK dict % getitem () Fl__len (), {HEHIANETHENIETES, HAEEHRK
B AT B i immutable BgE T AEFEEL

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

single dispatch —¥i53Jk —Fhgeneric function pYRIE, HEHEH T BENSE TR EEEN .

slice —YJ - 5 HALS T HEE sequence —HRA B 5. Y@l H SARbric R aIEm, 78 [ g
JIALLE B4 TEmIET, il variable_name[1:3:5]. S (Fin) FRICERZMEH slice X}
%,

special method 455k Jjii —7f i Python FaXiA B3k, RIRRFEARBPATRE BRAE BTN AE 45 . X
PO 2R T RE BN R LR . BRIk 0 SRS B W 7k 7 ik 4R

statement —ifi4y A RATFE (— MU ) ALERAL. — SR AT AR —A>expression BUEANTA K
SEFIEEH, Blnis, while Bifor,

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in that
elements can be accessed either by index or as an attribute. However, they do not have any of the named tuple

methods like _make () or _asdict (). Examples of struct sequences include sys.float_info and the
return value of os.stat ().

text encoding —SCAZRY ] TF Unicode 43753 2 i o 74 s (1 2 i -

text file — LA SCIE —FhBERSIEE str X5 file object. T8 % — SCAS ST S2 B3 A2 1 1) —AN T8I ) 72 1 A B
It B sl Bext encoding . SCASCHFR I FAIFEASCAAE ("ot 5 'w') FTIFRISCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

TS Fbinary file THEREWS RS F 7 &35 7 B SCIEXT A

triple-quoted string —— 5|5 ¢ [ RAN =AELENG S (1) HFEHRGS () WFHFR. ENT7ED6E
SHRAM SIS EN TR B EA AR, (H2AZ ML, ENArRErfFRNaERe
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e ARG S HINE S, H A DABS B AT JO T G HESRAT , (E20 5 SOR A0 R IPRE 5

type R KA YusE—A> Python X4 @ FATAMIE; HAXTRARHRAG —Fh2RA., BHHEXTRMZRAL, 7T ATS
HER __class__ J@¥, sl type (obj) KIRKHL,

type alias YR — ARG R S, B1ETT 2O B IR 4517 E FOPRIRAT .
KRB BRI fa A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[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)L typing fll PEP 484, HAA Xt LI RERY HEAR iAo
type hint RBIPLR annotarion yAE R K@M, eRENTE S Bk oM e E TUYI 282 .

RAERE T RIS, Python ABSKAEHE, (HHAXEFARA M THARIEN, FF A ) IDE S8 A
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z: L typing HI PEP 484, HAA XS I R TEAR A «

universal newlines —Jl I #A7 — PR LSO A2, KA T TR FF S8R B TE bR - Unix (7745
243 "\n', Windows fJZy5E '\r\n"' PASKIHIR Macintosh 255 "\r' . 2L PEP 278 1 PEP 3116 F
bytes.splitlines () JTEHEZ M.

variable annotation bRl XS B82S B M annotation.,
TEVREAS BSR4 AT ek LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

A R ETEA W TGN RRE WL A7 2 09 BRI 2] —Y s
S function annotation, PEP 484 F1 PEP 526, H P B RER A .
virtual environment SRS — SR F U BIIE ST EREL, FuF Python F PRI EEFF (24 It
25 Python 4% (IR 4 TS5 4 LZF7H HoAlL Python e B2 HOF7 0.
RN, venv,

virtual machine —JE#IBL — & 58 438 & 84 SCHTH AL Python FE 4BUAIL W] 04T 7 15 AL 4 13 4% JUr A=
Hbytecode.
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Zen of Python —Python 2 i %]} Python &1t JE M 592, A THMSHEAXMES . &FHLAENE
AER BRI A “import this”,

118 Appendix A. RiEIEBR



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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C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 F PYTHON 3.6.11 #Y PSF o] fini

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

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

3.6.11 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 3.6.11 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 3.6.11 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 3.6.11 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
3.6.11.

4. PSF is making Python 3.6.11 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 3.6.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.11

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.11, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.
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6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—~License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.6.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

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

BEOPEN PYTHON JFE 14 ] P ER 1 AR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(FItgkss)
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of

(Fotakss)
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Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FHF PYTHON 0.9.0 E 1.2 f§ CWI ¥F o] il

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

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

C.3 USRI YT ol 50515
AT Python B ATHLCTAG A =y B b VAT RO, AT MR A 23 FLR IR

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html T 2% 113,
e DA 2R i se ek (75 1) -

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.

(FItakss)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 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 #HHH ] getaddrinfo () Ml getnameinfo () pAEL, XLEpRETFAIDAE WIDE i H (http:/www.
wide.ad.jp/) By BRI SCIAFH

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

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

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

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-—
tire notice is included in all copies of any software which is or
includes a copy or modification of this software and in all
copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its use would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, ©process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /
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asynchat and asyncore B & DA FEHH:

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.3.5 Cookie &1

http.cookies FiIRALS AT H:

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

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

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

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

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

128 Appendix C. Fys2FI¥F Tk




The Python Language Reference, %% 3.6.11

C.3.6 MITERR

trace B S PA T AEH:

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.3.7 UUencode E UUdecode &%l

uu B DA R

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C

(Rt
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version is still 5 times faster, though.
— Arguments more compliant with Python standard

C.3.8 XML i i 2#=EAH

xmlrpc.client fEHVELSPAR AERHE:

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.3.9 test_epoll

test_epoll B H AR FEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(Rt
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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.3.10 Select kqueue

select BIHKT kqueue Y AL & AT AR

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

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

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

C.3.11 SipHash24

The file Python/pyhash. c contains Marek Majkowski’ implementation of Dan Bernstein’ s SipHash24 algorithm.
The contains the following note:

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

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

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

(Rt
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF R dtoa 1 strtod pREL, HT-KF C 1B F WSO BRI FAF R TS, 1%
4| David M. Gay ) [E] 44 SCIHIRZE T 3, 24517 A http://www.netlib.org/fp/ 28, 2009 4£ 3 H 16 H:2Z 2|
P SRR SO B 75 AR FRBCRI AT R B

/‘k*‘k***‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % 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.3.13 OpenSSL

WRBEAER G T, W hashlib, posix, ssl, crypt #EHLfli/i] OpenSSL FEok 4R mERE. BLo, &M T
Python [¥] Windows Fil Mac OS X 222423 il fiE 4% OpenSSL JFERYFE D1, B PATELLARBA H T OpenSSL /1]
UER 5 D

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Qi3]
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Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project” must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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.

LR T I A S S N S I S S N S N SR TR T S N S N S S S S S S N S S S T S T N S

*

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

* % ok X % ot

Original SSLeay License

(Rt
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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. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.14 expat

BRIAEBE —-with-system—expat BUE TIHE, 50 pyexpat § AR & 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 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 libffi

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.16 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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.3.17 cfuhash

tracemalloc i F M7 =0 LB LT cfuhash i H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE

(Rt
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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.3.18 libmpdec

FRIEMH ——with-system-1libmpdec FLE THE, BN _decimal fEESE 427 libmpdec 245 D14y
e iU

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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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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EFE
..., 107
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 66
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,71
unary operator, 70
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
EHH, 70

o\°
Il

augmented assignment, 81
& (ampersand)
EHAE, T
&:
augmented assignment, 81
() (parentheses)
call, 67
class definition, 97
function definition, 96
generator expression, 62
in assignment target list, 80
tuple display, 60
* (asterisk)
function definition, 97

import statement, 87

in assignment target list, 80
in expression lists,76

in function calls, 68
EHAF,T0

function definition, 97

in dictionary displays, 62
in function calls, 69
EHAE, 69

* k=

augmented assignment, 81

augmented assignment, 81
+ (plus)
binary operator,71
unary operator, 70
+=
augmented assignment, 81
, (comma)
argument list, 67
expression list,6l1,62,76,82,97
identifier 1list, 89
import statement, 86
in dictionary displays, 62
in target 1list, 80
parameter list, 96
slicing, 67
tuple display, 60
with statement, 95
/ (slash)
EHH, 70
//
ZHAF, 70
//=

augmented assignment, 81
augmented assignment, 81

integer literal, 13
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0o
integer literal, 13

0x
integer literal, 13

2to3,107

: (colon)
annotated variable, 82
compound statement, 92, 93, 9597
function annotations, 97
in dictionary expressions, 62
in formatted string literal, 12
lambda expression, 75
slicing, 67

; (semicolon), 91

< (less)
mHAE, T2

<<
mHAF, T

<<=
augmented assignment, 81

<=
EEH, T2

BHA, T2

augmented assignment, 81
= (equals)

assignment statement, 80

class definition, 31

function definition, 96

in function calls, 67

EEHE, T2

function annotations, 97
> (greater)

BEHF, T2
>=

BEHAE, T2

augmented assignment, 81

>>> 107

@ (at)
class definition, 98
function definition, 96
mHIE, 70

[1 (square brackets)
in assignment target list, 80
list expression, 6l
subscription, 67

\ (backslash)

escape sequence, 10

AR

escape sequence, 10
\a

escape sequence, 10
\b

escape sequence, 10
\f

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

BEHAE T

A

augmented assignment, 81
_ (underscore)

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

__abs__ () (object 7 %), 37
__add__ () (object 7 i%), 35
__aenter__ () (object 7 %), 41
__aexit__ () (object 7 i%), 41
__aiter__ () (object 75 i%), 40
__all__ (optional module attribute), 87
__and__ () (object 7 i%), 35
__anext__ () (agen 7 i%), 65
__anext__ () (object 7 i%), 40

__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object 7 i%), 39

_ bases__ (class attribute), 22
__bool__ () (object method), 34
__bool__ () (object 7 i%), 27
__bytes__ () (object 75 i%), 26
__cached__, 54

__call__ () (object method), 69
__call__ () (object 7 i%), 34
__cause___(exception attribute), 84
__ceil__ () (object 7 i%), 37
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__class__ (instance attribute), 22
__class__ (method cell), 32
_class___ (module attribute), 28
__classcell__ (class namespace entry), 32
__closure__ (function attribute), 20
___code___ (function attribute), 20
__complex__ () (object 7 i%), 37
__contains__ () (object 7 i%), 35
__context___ (exception attribute), 84
__debug_ ,83
__defaults__ (function attribute), 20
_ del__ () (object 7 i%), 25
__delattr__ () (object 7 i%), 28
__delete__ () (object 7 i%), 29
__delitem__ () (object 7 i%), 35
_ dict__ (class attribute), 22
__dict__ (function attribute), 20
__dict__ (instance attribute), 22
__dict__ (module attribute), 22
__dir__ () (object 7 %), 28
__divmod__ () (object 7 i%), 35
__doc__ (class attribute), 22
__doc___ (function attribute), 20
__doc___ (method attribute), 20
__doc__ (module attribute), 22
__enter__ () (object 7 i%), 37
__eq__ () (object 7 i%), 26
__exit__ () (object 7 i%), 37
_ file_ ,54
_ file_  (module attribute), 22
__float__ () (object 7 i%), 37
_ floor__ () (object 7 i%), 37
_ floordiv__ () (object 7 %), 35
__format__ () (object 7 i%), 26
_ func__ (method attribute), 20
_ future_ , 111

future statement, 88
__ge__ () (object 7 i%), 26
__get__ () (object 7 i%), 29
__getattr__ () (object 7 ik), 28
__getattribute__ () (object 7 i%), 28

__getitem__ () (mapping object method), 24

__getitem__ () (object 75 i%), 34
__globals__ (function attribute), 20
__gt__ () (object 7 %), 26
__hash__ () (object 7 i%), 27
__iadd__ () (object 7 i%), 36
__iand__ () (object 7 i%), 36
__ifloordiv__ () (object 75 i%), 36
__ilshift_ () (object 7 i%), 36
__imatmul__ () (object 7 i%), 36
__imod__ () (object 7 i%), 36
__imul__ () (object 7 i%), 36
__index__ () (object 7 i%), 37

__init__ () (object 7 i%), 25
__init_subclass__ () (object % 7 i%), 31
__instancecheck__ () (class 7 i%), 33
__int__ () (object 7 i%), 37
__invert__ () (object 7 i%), 37
__ior__ () (object 7 %), 36
__ipow__ () (object 7 i%), 36
__irshift__ () (object 7 i%k), 36
__isub__ () (object 7 i%), 36
__iter__ () (object 7 %), 35
__itruediv__ () (object 7 i%), 36
__ixor__ () (object 7 i%), 36
__kwdefaults__ (function attribute), 20
__le__ () (object 7 i%k), 26
__len__ () (mapping object method), 27
__len_ () (object 7 %), 34
__length_hint__ () (object 7 i%), 34
__loader_ ,53
__1shift__ () (object 7 i%), 35
__1t__ () (object 7 i%), 26
__main___

Mk, 44, 101
__matmul__ () (object 7 i%), 35
__missing__ () (object 7 i%), 35
__mod___() (object 7 i%), 35
__module__ (class attribute), 22
__module___ (function attribute), 20
__module__ (method attribute), 20
__mul__ () (object 7 i%), 35
__name_ ,53
_ name___ (class attribute), 22
__name___ (function attribute), 20
__name___ (method attribute), 20
__name___ (module attribute), 22
__ne__ () (object 7 i%), 26
__neg__ () (object 75 i%), 37
__new__ () (object 75 i%), 25
__next__ () (generator 7 %), 64
__or__ () (object 7 i%), 35
__package_ ,53
__path__ ,54
__pos__ () (object 7 i%), 37
__pow___ () (object 75 i%), 35
__prepare__ (metaclass method), 32
__radd__ () (object 7 i%), 36
__rand__ () (object 7 i%), 36
__rdivmod__ () (object 7 i%), 36
__repr__ () (object 7 i%), 26
__reversed__ () (object 7 i%), 35
__rfloordiv__ () (object 7 i%), 36
__rlshift__ () (object 7 i%k), 36
__rmatmul__ () (object 7 %), 36
__rmod__ () (object 7 i%), 36
_rmul__ () (object 75 i%), 36

e ]
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__ror__ () (object % i%), 36
__round__ () (object 7 i¥), 37
__rpow___() (object 7 i%), 36
__rrshift__ () (object 7 i%), 36
__rshift__ () (object 7 i%), 35
__rsub__ () (object 75 i%), 36

_ _rtruediv__ () (object 7 i%), 36
__rxor__ () (object 7 i%), 36

_ self__ (method attribute), 20
__set__ () (object 7 %), 29
__set_name__ () (object 7 i%), 29
_ _setattr__ () (object 7 i%), 28
__setitem__ () (object 7 i%), 35
_ slots_ ,116

_ _spec__,53

__str__ () (object 7 i%), 26

_ sub__ () (object 7 %), 35
__subclasscheck__ () (class 7 i%), 33
__traceback___ (exception attribute), 84
__truediv__ () (object 7 %), 35
__trunc__ () (object 7 i%), 37
__xor__ () (object 75 i%), 35

{} (curly brackets)
dictionary expression, 62
in formatted string literal, 12
set expression, 62
| (vertical bar)
BEHAE, T
‘:
augmented assignment, 81
~ (tilde)
BEHF,T0
B 4h
AssertionError, 83
AttributeError, 66
GeneratorExit, 64, 66
ImportError, 86
NameError, 60
StopAsyncIteration, 65
Stoplteration, 64, 84
TypeError, 70
ValueError, 71
ZeroDivisionError, 70
HELE
PYTHONHASHSEED, 27
EA
assert, 82
async def, 98
async for, 99
async with, 99
break, 86, 92, 94
class, 97
continue, 86,92, 94
def, 96

del, 25, 83

for, 86, 92

global, 83, 89

if, 92

import, 22, 86

nonlocal, 89

pass, 83

raise, 84

return, 83, 94

try, 24,93

while, 86, 92

with, 37,95

yield, 84
EEM

% (percent), 70

& (ampersand), 71

* (asterisk), 70

*%. 69

/ (slash), 70

/7,70

< (less), 72

<<, 71

<=,72

1=,72

==,72

> (greater), 72

>=,72

>>, 71

@ (at), 70

~ (caret), 71

| (vertical bar), 71

~ (tilde), 70

and, 75

in, 74

is, 74

is not, 74

not, 75

not 1in, 74

or, 75

A

abs

& &%, 37
abstract base class -- £ F %, 107
aclose () (agen 7 i%), 66
addition, 71
and

bitwise, 71

BHE,T5
annotated

assignment, 82
annotation —-- AF3, 107
annotations

function, 97

144

EL]



The Python Language Reference, %% 3.6.11

anonymous asynchronous iterable -- R % 7 % K & £,
function, 75 108
argument asynchronous iterator -- F#H#% R E, 108
call semantics, 67 asynchronous—generator
function, 20 T4, 65
function definition, 96 athrow () (agen 7 i%), 66
argument -- F#, 107 atom, 60
arithmetic attribute, 18
conversion, 59 assignment, 80
operation, binary, 70 assignment, class, 22
operation, unary, 70 assignment, class instance, 22
array class, 22
M, 19 class instance, 22
as deletion, 83
except clause, 94 generic special, 18
import statement, 86 reference, 66
X4 86,93,95 special, I8
with statement, 95 attribute —- &M, 108
ASCII, 4,9 AttributeError
asend () (agen 7 i%), 65 B4k, 66
assert augmented
E 4], 82 assignment, 81
AssertionError await
1841, 83 in comprehensions, 61
assertions XHEF,12,69,98
debugging, 82 awaitable -- H&fEx%, 108
assignment
annotated, 82 B
attribute, 80 b'
augmented, 81 bytes literal, 10
class attribute, 22 b"
class instance attribute, 22 bytes literal, 10
slicing, 8l backslash character,6
statement, 19, 80 BDFL, 108
subscription, 81 binary
target list, 80 arithmetic operation, 70
async bitwise operation, 71
KT, 98 binary file —— 3% C#, 108
async def binary literal, 13
4,98 binding
async for global name, 89
in comprehensions, 12,61 name, 43, 80, 86, 87, 96, 97
4], 99 bitwise
async with and, 71
%4, 99 operation,binary, 71
asynchronous context manager —— J# ¥ F operation, unary, 70
T X 2, 108 or, 71
asynchronous generator xor, 71
asynchronous iterator, 21 blank line,7?
function, 21 block, 43
asynchronous generator —--— F %4 pk &, 108 code, 43
asynchronous generator iterator -- =3 BNF, 4, 59
%é)&%&%'&‘%& 108 Boolean

operation, 75
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&, 18
break

& 4], 86,92, 94
built-in

method, 21
built-in function

call, 69

T4, 21,69
built-in method

call, 69

£, 21,69
builtins

#H, 101
byte, 19
bytearray, 19
bytecode, 23
bytecode —-- F ¥, 108
bytes, 19

[E)E & %, 26
bytes literal,9
bytes-like object —-- FH Ex£, 108

C

c, 10
language, 18, 21,72
call, 67
built-in function, 69
built-in method, 69
class instance, 69
class object, 22,69
function, 20, 69
instance, 34, 69
method, 69
procedure, 79
user—-defined function, 69
callable
4,20, 67
C-contiguous, 109
chaining

class —— 2,109
class instance

attribute, 22

attribute assignment, 22

call, 69

4,22, 69
class object

call, 22,69
class variable —-- (T & 109
clause, 91
clear () (frame 7 i%), 23
close () (coroutine 7 i%), 39
close () (generator 7 i%), 64
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 —- BEH| KA I 109
comma

trailing, 76

tuple display, 60
command line, 101
comment, 6
comparison, 72
comparisons, 26

chaining, 72

comparisons, 72 compile
exception, 84 [FE & %, 89
character, 19, 67 complex
chr number, 19
[EE &%, 19 B & %, 37
class X%, 19
attribute, 22 complex literal, 13
attribute assignment, 22 complex number -- &#, 109
body, 32 compound
constructor, 25 statement, 91
definition, 83,97 comprehensions
instance, 22 list, 6l
name, 97 Conditional
*t4,22,69,97 expression, 75
EA, 97 conditional
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expression, 75
constant, 9
constructor
class, 25
container, 18,22
context manager, 37
context manager —- T X&I&E, 109
contiguous -- #* 4z, 109
continue
iE 4], 86, 92, 94
conversion
arithmetic, 59
string, 26,79
coroutine, 39, 63
function, 21
coroutine —- #4&, 109
coroutine function -- & &%k, 109
CPython, 109

D

dangling

else, 92
data, 17

type, 18

type, immutable, 60
datum, 62
dbm.gnu

R, 20
dbm.ndbm

R, 20
debugging

assertions, 82
decimal literal, 13
decorator --— 4%, 109
DEDENT token, 7,92
def

E 4,96
default

parameter value, 96
definition

class, 83,97

function, 83, 96
del

iE 4], 25,83
deletion

attribute, 83

target, 83

target list, 83
delimiters, 15

descriptor —— #x® %, 109
destructor, 25, 80
dictionary

display, 62

x4, 20,22,27, 62,67, 81

dictionary -- 4, 109
dictionary view -- FHAE, 110
display

dictionary, 62

list, 61

set, 62

tuple, 60
division, 70
divmod

[E)E & %, 36
docstring, 97
docstring ——- XHEFELE, 110
documentation string, 23
duck-typing —-- #FEA 110

E

e
in numeric literal, 14
EAFP, 110
elif
X5, 92
Ellipsis
&, 18
else
conditional expression,75
dangling, 92
X8, 86,9294
empty
list, 6l
tuple, 19, 60

encoding declarations (source file), 6
environment, 44
error handling,45
errors, 45
escape sequence, 10
eval

[E]& % %%, 89, 102
evaluation

order, 76
exc_info (in module sys), 23
except

KT, 93
exception, 45, 84

chaining, 84

handler, 23

raising, 84
exception handler, 45
exclusive

or, 71
exec

[EE &%, 89
execution

frame, 43,97

restricted, 44

e ]

147



The Python Language Reference, %4 %5 3.6.11

stack, 23
execution model, 43
expression, 59
Conditional, 75
conditional, 75
generator, 62
lambda, 75, 97
list, 76,79
statement, 79
yield, 63
expression -- Fi#k =R, 110
extension
module, 18
extension module -- ¥ EEH, 110

F
f'
formatted string literal, 10
f"
formatted string literal, 10
f-string —-- f-F4&%,110
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
False, 18
file object —-- Xfxt£,110
file-like object —-- XPFExT£, 110
finalizer, 25
finally
X4, 83, 86,93,94
find_spec
finder, 50
finder, 49
find_spec, 50
finder —- & &, 110
float
B E &%, 37
floating point

formatted string literal, 12
Fortran contiguous, 109
frame
execution, 43, 97
x4, 23
free
variable, 43
from
import statement, 43, 87
X4 F, 63,86
yield from expression, 63
frozenset
Xt £, 20
f-string, 12
function
annotations, 97
anonymous, 75
argument, 20
call, 20, 69
call,user—-defined, 69
definition, 83, 96
generator, 63, 84
name, 96
user—-defined, 20
T4, 20, 21, 69, 96
function —— F#, 110
function annotation -- E#AriE, 110
future
statement, 88

G

garbage collection, 17
garbage collection -- Hrdfk[E g, 111
generator, 111
expression, 62
function, 21, 63, 84
iterator, 21, 84
&, 23,62,64
generator —- A4 K&, 111
generator expression, 111
generator expression -- 4 KRERHKR, 111
generator iterator —— A k&R E, 111

GeneratorExit

number, 18 48, 64, 66
T4, 18 generic
floating point literal, 13 special attribute, 18
floor division -- /1 FEER %, 110 generic function -- Z A E#, 111
for GIL, 111
in comprehensions, 61 global
iE 4], 86,92 name binding, 89
form namespace, 20
lambda, 75 ¥4, 83, 89
format () (built-in function) global interpreter lock —-— 4 F B %4,
__str__ () (object method), 26 111
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grammar, 4
grouping, 7

Fl

handle an exception,45
handler

exception, 23
hash

& &%, 27
hash character, 6
hashable, 62
hashable —-- T, 111
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
% &%, 17
identifier, 8, 60
identity
test, 74
identity of an object, 17
IDLE, 111
if

conditional expression, 75

in comprehensions, 61
B4, 92
imaginary literal, I3
immutable
data type, 60
object, 60, 62
X, 19
immutable —-- AR, 112
immutable object, 17
immutable sequence
&, 19
immutable types
subclassing, 25

import
hooks, 50
&4, 22, 86

import hooks, 50
import machinery, 47
import path -- §AEBR&, 112
importer —- B A%, 112
ImportError

Bi4b, 86
importing ——- B A, 112

in

KT, 02

EHA, T4
inclusive

or, 71
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 97
input, 102
instance

call, 34, 69

class, 22

T4, 22,69
int

EE &%, 37
integer, 19

representation, 18

X%, 18
integer literal, 13
interactive -—- X &, 112
interactive mode, 101
internal type,?23

interpolated string literal, 12

interpreted —— FEEA, 112
interpreter, 101

interpreter shutdown —-- BEEXH, 112

inversion, 70
invocation, 20
io
e )
is
EH A, 74
is not
A, T4
item
sequence, 67
string, 67
item selection, 19
iterable
unpacking, 76
iterable —— ®H#HE AL, 112
iterator —- #RE, 112

J

in numeric literal, 14
Java

language, 18

K

key, 62
key function —- #E# 112
key/datum pair, 62
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keyword, 9
keyword argument —- Xx#FHHK, 112

L

lambda, 113
expression, 75,97
form, 75
language
c,18,21,72
Java, 18
last_traceback (in module sys), 23
LBYL, 113
leading whitespace,7
len
EE & %, 19, 20, 34
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 80
comprehensions, 61
deletion target, 83
display, 61
empty, 61
expression, 76,79
target, 80, 92
4,19, 61,66, 67,81
list —— %%, 113
list comprehension —-- #|k#HEH A, 113
literal, 9,60
loader, 49
loader —- Ju# #, 113
logical line,5
loop
over mutable sequence, 93
statement, 86, 92
loop control
target, 86

M

makefile () (socket method), 22
mangling

name, 60
mapping

x4, 20,22, 67,81
mapping —— Btit, 113
matrix multiplication, 70
membership

test, 74
meta

hooks, 50
meta hooks, 50

meta path finder —-- TTE#ZHEHKE, 113
metaclass, 31
metaclass —-- K, 113
metaclass hint, 32
method
built-in, 21
call, 69
user—-defined, 20
T4, 20,21, 69
method resolution order -- ¥ 3 W7,
113
method ¥ &, 113
minus, 70
module
extension, 18
importing, 86
namespace, 22
T4, 22,66
module spec,49
module spec —— R A, 113
module A, 113
modulo, 70
MRO, 113
multiplication, 70
mutable
T4, 19, 80, 81
mutable —- —”TE;E, 113
mutable object, 17
mutable sequence
loop over,93

4,19
N

name, 8, 43, 60
binding, 43, 80, 86, 87, 96, 97
binding, global, 89
class, 97
function, 96
mangling, 60
rebinding, 80
unbinding, 83
named tuple —-- B4 14,113
NameError
Bl4h, 60
NameError (built-in exception), 44
names
private, 60
namespace, 43
global, 20
module, 22
package, 49
namespace -- & X H, 114
namespace package -- #4& % [E4, 114
negation, 70
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nested scope —-— ‘ﬁfzéﬁg}ﬂﬁu““
new-style class —- ¥ #.%, 114
NEWLINE token,5,92
None

*t4,18,79
nonlocal

iE A, 89
not

BHAE, TS
not in

BHIE, T4
notation, 4
NotImplemented

&, 18
null

operation, 83
number, 13

complex, 19

floating point, 18
numeric

4,18, 22

numeric literal, 13

O

object, 17
code, 23
immutable, 60, 62
object —— Xt&,114
object.__slots_ (FlE%E&), 30
octal literal, 13
open
[EE & %, 22
operation
binary arithmetic, 70
binary bitwise, 71
Boolean, 75
null, 83
power, 69
shifting, 71
unary arithmetic, 70
unary bitwise, 70
operator
— (minus), 70, 71
+ (plus), 70, 71
overloading, 24
precedence, 76
ternary, 75
operators, 15
or
bitwise, 71
exclusive, 71
inclusive, 71
mH A, TS
ord

EE &%, 19
order
evaluation, 76
output, 79
standard, 79
overloading
operator, 24

P

package, 48
namespace, 49
portion, 49
regular, 48

package -— 4,114

parameter
call semantics, 68
function definition, 96
value, default, 96

parameter —- K%, 114

parenthesized form, 60

parser, 5

pass
iE 4], 83

path
hooks, 50

path based finder, 55

path based finder —- EFEBEZHEHKE, 115

path entry -- E#£AH,114

path entry finder —- BHAEANBD &K EH, 114

path entry hook —-- &N E4TF,115
path hooks, 50
path-like object —- BR&EX£, 115
PEP, 115
physical line,S5,6,10
plus, 70
popen () (in module o0s), 22
portion
package, 49
portion —-— ¥4, 115
positional argument -- fL& % ¥, 115
pow
[E)E & %, 36
power
operation, 69
precedence
operator, 76
primary, 66
print
[EE & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 60
procedure
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call, 79
program, 101
provisional API -- #¥ % API, 115
provisional package -- #EAM4, 115

Python 3000, 115
Python #&&HEN
PEP 1,115
PEP 236,88
PEP 238,110
PEP 255,63
PEP 278,117
PEP 302,47,58,110,113
PEP 308,75
PEP 318,98
PEP 328,58, 87
PEP 338,58
PEP 342,64
PEP 343, 38,96, 109
PEP 362,108, 114
PEP 366,53,58
PEP 380, 64
PEP 395, 58
PEP 411,115
PEP 414,10

PEP 420,47,49, 54,58, 110, 114, 115

PEP 443,111

PEP 448,62,69,76
PEP 451,58, 110
PEP 484,82,107,110, 117
PEP 492,39, 64, 100, 108, 109
PEP 498, 13,110
PEP 519,115

PEP 525,64, 108
PEP 526,82,107,117
PEP 530,61

PEP 3104, 89

PEP 3107,97

PEP 3115,32,98
PEP 3116,117

PEP 3119,33

PEP 3120,5

PEP 3129,98

PEP 3131,8

PEP 3132, 8l

PEP 3135,33

PEP 3147, 54

PEP 3155, 115

R

raw string literal, 10
r "
raw string literal, 10
raise
B4, 84
raise an exception,45
raising
exception, 84
range
[ & %, 93
raw string, 10
rebinding
name, 80
reference
attribute, 66
reference count —-- 3| %%, 116
reference counting, 17
regular
package, 48
regular package —— H# A, 116
relative
import, 87
repr
[EE & %, 79
repr () (built-in function)
__repr___ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 44
return
& 4], 83, 94
round

[EE & %, 37
S

scope, 43, 44
send () (coroutine 7 i%), 39
send () (generator 75 %), 64
sequence
item, 67
*#£,19,22,67,74, 81,92
sequence —- J¥7%|, 116

PYTHONHASHSEED, 27 set display, 62
Pythonic, 115 x4, 19, 62
PYTHONPATH, 55 set type
Q £, 19
shifting
qualified name -- FRZE &, 115 operation, 71
simple
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statement, 79
single dispatch —-- B4k, 116
singleton

tuple, 19
slice, 67

B E & %, 24

R, 34
slice —— Y k,116
slicing, 19, 67

assignment, 81
source character set,6
space, 7
special

attribute, 18

attribute, generic, 18
special method -- #% ¥4 &, 116
stack

execution, 23

trace, 23
standard
output, 79

Standard C, 10
standard input, 101
start (slice object attribute), 24, 67
statement
assignment, 19, 80
assignment, annotated, 82
assignment, augmented, 81
compound, 91
expression, 79
future, 88
loop, 86, 92
simple, 79
statement —- &4, 116
statement grouping,7
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 67
stop (slice object attribute), 24, 67
StopAsynclteration
BI4h, 65
Stoplteration
B4, 64, 84
string
_ _format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 79
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 67

4,67

string literal,9
struct sequence, 116
subclassing
immutable types, 25
subscription, 19, 20, 67
assignment, 81
subtraction, 71
suite, 91
syntax, 4
sys
e, 94,101
sys.exc_info, 23
sys.last_traceback, 23
sys.meta_path, 50
sys.modules, 49
sys.path, 55
sys.path_hooks, 55
sys.path_importer_cache, 55
sys.stderr, 22
sys.stdin, 22
sys.stdout, 22
SystemExit (built-in exception), 45

T

tab, 7
target, 80

deletion, 83

list, 80,92

list assignment, 80

list,deletion, 83

loop control, 86
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 45
ternary

operator, 75
test

identity, 74

membership, 74
text encoding —- X A%, 116
text file —— XA, 116
throw () (coroutine 7 %), 39
throw () (generator 7 i%), 64
token, 5

trace
stack, 23
traceback
4,23, 84,94
trailing
comma, 76
triple—quoted string -- ZB| 5 F4 &, 116

triple—quoted string, 10
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True, 18
try
& 4], 24,93
tuple
display, 60
empty, 19, 60
singleton, 19
t4,19,67,76
type, 18
data, 18
hierarchy, 18
immutable data, 60
& &%, 17,31
type —-- £#& 117
type alias —- £&EF 4,117

type hint -- AR, 117
type of an object, 17
TypeError

B4k, 70
types, internal,?23
U
u'

string literal,9

string literal,9
unary

arithmetic operation, 70

bitwise operation, 70
unbinding

name, 83
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10

universal newlines —- i JH#AT, 117

UNIX, 101
unpacking
dictionary, 62
in function calls, 68
iterable, 76
unreachable object, 17

unrecognized escape sequence, Il

user—-defined
function, 20
functioncall, 69
method, 20

user-defined function
4,20, 69, 96

user—-defined method

4,20
V

value
default parameter, 96

value of an object, 17
ValueError

#l4h, 71

values

writing, 79

variable

variable annotation -- T EAFE, 117

E1E

X

virtual environment -- E#IE, 117

free, 43

B #

abs, 37
bytes, 26
chr, 19
compile, 89
complex, 37
divmod, 36
eval, 89, 102
exec, 89
float, 37
hash, 27

id, 17

int, 37
len, 19, 20, 34
open, 22
ord, 19

pow, 36
print, 26
range, 93
repr, 79
round, 37
slice, 24
type, 17,31
=

as, 86, 93, 95
async, 98
await, 12, 69, 98
elif, 92
else, 86, 9294
except, 93
finally, 83, 86, 93, 94
from, 63, 86
in, 92
yield, 63

virtual machine -— &AM, 117

ES

asynchronous—generator, 65
Boolean, 18

built-in function, 21, 69
built-in method, 21, 69
callable, 20, 67

class, 22,69, 97

class instance, 22, 69
complex, 19
dictionary, 20, 22, 27, 62, 67, 81
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Ellipsis, 18
floating point, 18
frame, 23
frozenset, 20
function, 20, 21, 69, 96
generator, 23, 62, 64
immutable, 19
immutable sequence, 19
instance, 22, 69
integer, 18

list, 19,61, 66, 67, 81
mapping, 20, 22, 67, 81
method, 20, 21, 69
module, 22, 66
mutable, 19, 80, 81
mutable sequence, 19
None, 18, 79
NotImplemented, 18
numeric, 18, 22

sequence, 19, 22, 67,74, 81, 92

set, 19, 62

set type, 19
slice, 34
string, 67
traceback, 23, 84, 94
tuple, 19, 67,76

user—defined function, 20, 69, 96

user—defined method, 20

while

TS

&4, 86, 92

__main_ ,44,101
array, 19
builtins, 101
dbm.gnu, 20
dbm.ndbm, 20
io, 22
sys, 94, 101

Windows, 101
with

&4, 37,95

writing

X

XOor

Y

values, 79

bitwise, 71

yield

examples, 64
expression, 63

KT, 63
&4, 84

Z

Zen of Python -- Python Z##, 118
ZeroDivisionError
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