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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-)

TETE 5 275 SO UM AL 2 B S BRAN T R ARG A — LR SE BT B A A oA, O [l — 1 5 R HL A S B T B
AT MAES —J71H, CPython Jef533])" 42 (4 Ji] i1 Python SEB (FA M Hefth— Le 5L BAYH 72 A E Y
Iy, HAR R R IRAN A I A5, R S R BN BRI . R, RS A BRI SCH
ANInF 2k R — SRR R [ SEBHERE

& 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 .

AETEE R (B 7w B, aBBOMER] TP = RS R PSP IME R RTE RS E () X
EIYE R N AT A ASCIL A . RIS (<. . . >) FEEAH WA X T B S-S i R xUHid s RFRTRA
TERSELIT RV T2 575 ] AEIA

SR IR AT KT LT-HER], ER ik SOMATIAE SCRAFAEAR K DA a3 5 SO T A Bl
WFAF, T RITEE SR T e ik A B A s TEAF AL . 76 —B74Y ( [3EAT ) ) i % BNF 428
AR E S0 AR i A2 T o i gk 3
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CHAPTER 2

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

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

2.1.2 Y1817

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

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



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

SR A gAY FE B, T RGN 4R B S UTF-8. It 4b, fn 8 Sc i 14 7 35 UTE-8 7 45 Il )% s &
(b'\xef\xbb\xbf"), ISR UTF-8 GX /2 Microsoft ] notepad %44 S FFIE ).
éﬁi%f%w&%ﬂ%ﬁﬁ%mz@ﬁ% Python R\ T B 2% . AT TR A 2 Mt o g i, A3 TE LA . R
HIFRIHAT

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.

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

2.3.1 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

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

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

Statement

flE: _ A RE T IEE PR SCR SR gettext BIHSCRY T A XKLL IHER .

—*__ RGUE XA XA TR RS SO (R ARIE ) e L. B R GUE LA PR KT iE S
Ao T it 4 AR R R . RORH Python MU HIEFRS i SUH 2 IAAA PR o AT A BENR SR & 7 Ut
_*_ ARREIFT R ] RE R BORE A B

_* KRR AR XA E L AR, S A—FR G TS DA SRR IR AR [ A
JEtEZ E AR . SR (245R) .

2.4 FHEIE
FHEHTFER SN ERRNEE.

241 FHEENFHEFEE
AT ER T DA 1R G T

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

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

24. FHIE 9


https://www.dcl.hpi.uni-potsdam.de/home/loewis/table-3131.html
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longstringitem = longstringchar | stringescapeseq

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

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

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

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseqg = "\" <any ASCII character>

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

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

X, BilntT, REHIA SRS 5%,

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

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

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

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

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

=SS FEES, RVEAERSH LATRIES OFFEARARE), BRAERARSH VNES: =55, Xhir
FHFWMEMER. ( [515] B RFEENTS, B, )

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

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

\\ SURHFT (\)

\! B4 (1)

\" W[5 (")

\a ASCII Mj4% (BEL)

\b ASCII i EF% (BS)

\f ASCII #4 (FF)

\n ASCII #:47 (LF)

\r ASCII [1] % (CR)

\t ASCII /K13 (TAB)

\v ASCII B il % (VT)

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

BT H3 5 THE T AT A SORP 8

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

I
(1) Shpife C —8L, B2 = A/ \UEHl s .
(2) ShRifE C R, ZERLAUR WA+ 7N HEH £ .
Q) TEFWERTEESY, T NHERIEO BRI E S DA B R e, X
SERE SRS AR B ZUH AU 41> Unicode “F4F .
(4) 3.3 BRUESE: A T X514 ISR
(5) ZRLAUA YA+ 78R o
(6) BET7 3\l IR F7R AT Unicode FAF . BRI \AS 73 2B il Bk -
ShaiE C A, Brf Jeik R SOF PIRF IR GR AR AT op, B, RAHT R B RPHRE. (X
P ALV ARA ] WS T — N SUFS), A S ek 45 R S 2. ) 73 ANEE R — > K A
s B TR E T R SO SN T R P A B, SRS TCIR IR AR R
3.6 JRCE B TLIR RN 3L 51 51 & DeprecationWarning.  MZRAHEA Python JASTF A &5
& SyntaxError.
BIGEAE G IME A, 515 WAl DAIN SRS AT, (B SCRAT S PR B A A5 2R s Bl o\ 2 —A>
AR TR FHAE, WEPDFR — DRI — G155 1 e\ " AN — R AR mfE ()
TR FURTFAFER A REATT RO SRS R . R, — A R4 F @A R A EA R BHL2E R (B ISR
*Iﬁi?ﬁ(ﬁ:)ﬁﬂ@%’[%?ﬁ)o W EE R SRR — AT I SRR DI FAF, T R —4
HELET

24.2 BT EHEHHE

ZAFHER I EAFER B B (AZS R0, TS 15 al DA O], oAy SCAE Rl T Bt —
&, L, "hello" 'world' Z[dF "helloworld". ICHERM:RT AN SURHLHIMER , PAJT EHIRAR K

! http://www.unicode.org/Public/9.0.0/ucd/NameAliases. txt

24. FHIE 11
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W PR 7 I M BRAT , BE AR AT I W] 2 IR, Bl

re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_1*" # letter, digit or underscore

)

T A SR AE VR R T S X, (ER SRR e, TEBAT R A kR A T+] B85, &
TR I EDFH AR50 T AR [R5 5 R GRE AR A (i ISR P AT R R =5 5 7R, #%alfk
FAPH T A AR ] 5 Wl AT I A

243 gRtFHFEFEE

3.6 BUHTINA.

e XAF A5 B FmAAR fstring 2 A "' 5 O'F BB ERRFEE. XM EAR TSR, B
PA £} b geiha. mHA PRI ES 2 — &, SR F A b bR S s TRk
FE 7w

i U A S A0 AT R - T — FERD (BR AR IR s MR AT . IS )G, TN
2R TEE TR

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

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

| yield expression
conversion "s" | "r" | "a"

format_spec
literal_char

FREERTEAESE 5 ASMNTR M O IEAR B, B T RUEAESE S ' (0" 80" ) ) e o M A B 5
AR S ' {0 bR — D EePBL, B PA— Python kAT 3k, Rk JRnlfEA —ALARLS " 1 45
;gﬁ@i?%ﬁﬁzE%o ZJER AR A AR S T BRI IAT . BT BIA NIRRT ) M4

AT P A A RSB R IR R 1 S H 55 111 Python ka4, (B4 HBIS].
SRRV, Lambda Fh A B AWM _ERFES . Bk ] L S 3AT (BIUnrE =55 F4F
D, HEARREESER. S-SR SAER U /7 7 I LT 6 35 A7 B I e A U DR -

WRIEE TS, FRRWRASE R S AE . AT s RIS SRR st (), "1 il
i repr (), MM "ta' HMH ascii (),

TEMZ JGER M format () PMMEHATAR AL AR ULIIRT St AR SN 45 R 1) format ()
T QRS ULIFF N 28 A— D2 5458 . RIEHRA G RS TERDFAF R R A a2 .

TUZ BRS UL AT AT AL S A i B 7 B X i s P BL nl A& H C R 7 Bofl X Ui BIAT
AR AL S R R R e 7 B X LA MU AT RIS 5 5 74 3 format() 7 ¥R B (8 O A I

A P AR P IE AT AP, (B2 — BT BORREYR 7 B 2P IHI{E
—LEAR AL AT R RN

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

>>> name = "Fred"

>>> f"He said his name is

"He said his name is 'Fred'."

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

(continues on next page)
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(R —H)

"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 IEH AT H I ER A [ TEA S 20— 4 Rl B 7 B i A5 A BB -5 S A% XA 54 AR i
(BT 5 5 A 28

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

SR P A SV L, XS5 KA R

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

RS 75 ZOM SORHT R SCRE, T AR — Ml AR

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

'newline: 10"

R FAF R P AT PR SCR 75 R BV AP B0 i ke

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

>>> foo._ doc__ is None
True

7S WL PEP 498 1l I A AL AT 5 FIHE RIS W, PASCBE AT T4 S A% P A7 R AL Y str.

format () .

244 ¥ETEE

ﬁt??ﬁﬁﬁiﬁ%ﬂ: AV TERBRUR . WA B T TR E BT A0 — A A
x

HEBFFHEHF AU TIER S -1 XM AR e m s8R [- [FFmE © A8n.

245 BRNFEE

HERVECF A R DA R R e G T

integer n= decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"] digit)* | "O0"+ (["_"] "O"™)~*

24. FHIE 13
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bininteger = "0" ("b"™ | "B") (["_"] bindigit)+
octinteger = "o" ("o"™ | "O") (["_"] octdigit)+
hexinteger = "o ("x" | "X") (["_"] hexdigit)+
nonzerodigit = mrLLumon

digit = "o"... "9

bindigit = "o" | "1V

octdigit = "o"... "7

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

AT IMELA R EEBOA IR, BE—ERE] ST AT

TER 2 BT /NI E TP BN RIS 20 BTSRRI o AR T . — A R RIZATTERL
W2 1], WAl AN 0x 2 )5

HRARER T RBOT A ARV BN E . X2 TS Python FEMUA 3.0 Z I Hr (I C KU /Lt il
FHMEATRIE -
— SR A R U

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

3.6 B A FRVAE T A B R R b AT o AL

24.6 FREFHEE
T SRR R DA IR E T

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

fraction = "." digitpart

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

R RS RIS BRI BJZ0A 10 8L BIA1, 0770010 JEATENY, HATRIIHIE 77210
FFL. 7 A A VPSRBT RAR SISO X T B, RO R BT 554

— P SR T R AT

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

3.6 MUHE A FRVFAE P IHI(E A B R 3 Lt AT a0 4

247 ENFEE
FEBCFTRIMEL R DA 3ilyE 2 SCEF TR

imagnumber = (floatnumber | digitpart) ("3" | "J")

— AR MER R BN  0.0 IS A. SR PA—XHE RBOR R, ENTIBETEEA R . 2A)
AN SEERA S RS R, N e SR, BN (3+43) o —HERRCFIER R BT
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’3.14j 10.73 1073 .0015 1e1007 3.14e-103 3.14_15_933
25 ZHFF

AT R TR A

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

< > <= >= == | =

2.6 ERFF

DA AR B vE IR N 4 B AT

( ) [ ] { }

’ 7 = —->
= -= *= /= //= %= @=
&= |= N= >>= <<= k=

A ] B PR RO R P IR o JELE =R R R — M AT HREIR T L PA BB ZR IS 73
SETRIRIEARAEAT , AETRE PV 2 BRAT, (R ELEEAE

PATR ATHT E] ASCIL ‘P4 VA A AT I ALSGH 7 I BAT Rk 5 3L, UM s A B G

v n # \

PATRAIHT B ASCIL 4R TE Python frlk Pl . SR i BT 540 B AR REZ AR T A 5 | Ao i

s 2

|

)

25 BEF
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iR R

31 MR, EHS5ARE

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

BAXEIA R A RHT . REHE. —DNRWER)S, B/ %5 B AU R0] DARF H B 200
SAENAFPRIHL . [1s] BRI AR R 9 5 2 A IR 1d O sREREIR [l — RIS 5 10
LUl

CPython implementation detail: ¥ CPython 4, id(x) UM x BN TERHIAE .

XGRS R IT SRR B (B TGO AREERIE? ] ) I HE ST IR G AT RER U
type () BRECBBIR I —AFRIGER GEUAZWREXZ). ST, — DRI R AT BUER.

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

AR o

MR DA SR, 4TCVEYT RN E AT AT RE SR BRI, Fe i H AR ) S SRR B3R [ml i
ol 5E A I AL Al — A S BUASEAR [RI O S B I A, LRI ) R0 RS S e BT

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

VR OS2 BE A BR BRSO 12 BE VT RE4 IEH I DU R S I R R RS A7 . R 2Rl [ery -
except] WAL WA RES R SARFHAFT o

FLexr A Ext [N SIS, BIANTIF SO e o 20 R A B i i e G Y % 20k
R, AR TSR O AR AR A A, X R RaB St T W HORE MR ST R B, lH A —1> close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho
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Jrike MAHERAERE T R AR R ] try-- finally] AR Twith] ARG T UEATBLAPERAE
B T 2

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

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

3.2 FREXBERREH

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

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

BRI R B -

PANERR R R R rp ) S TRRRJE ISR ] Bed . X s @ MR Ao R RSBl ny D mi s e . el

€ AEAR A AT RE S B

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

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

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

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

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

Python [X 433U, 7 S BB 2 %

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

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

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

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

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

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

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

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

JEA IR IR AR OB ARG A IR 7. WERE len O FHRIE—DFSIR 5% H 8. 24—
MFFIKEE R n B, RIVERGEET 0,1, -, n-1. J¥H a 95 H i Wi a (1] #EHE.

ARSI A a (i3] WHRGIS N KA AH, @<=k <j. BAEFRAAN, FIRYIA B2
— MR FER T B SIRRGEZM 0 TFHR.

ALFPINE SRR A=A [step) IBSH) [P RO alis k] ¥k a PRI H x PTA4H,

x =1+ n*k,n>=0Hi<=x</,
J7 5 T AR L AT AR P R A 43

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

PATR 2B T AN Al 2R RS 42

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

Jedl — el A H ] DA AETE Python X4, A& A~ sli DA _F 2% H e 4L il 12570 B i ik
KM A —A 2 H ool (TR edl] ) nhdd Rk s i — M A a (— 43Rk
ARG AREQIE AL, ROARE S B R EFRA A 4], —Dasocdnldid—XF A
bl iEniag s

T TIPS REA RN ARG 8 AT, AUETER 0 <=x <256
MR R . A R IEME (B0 b abe ) MINER) bytes () WA TG R OIH Ty
XA, FERXGGE R DUE decode () ARSI TR

ARFEA] A AR BB AT R . AR AR R BT ARIRAELR ce 1 OMER) TERIE H R

FI B PIRR A 2 0] 28 7 47 28

List (:8%1) SR P15 H iU AEE Python X145, 413 i I 8- 546 2 5 4 R 24
FR M. GERATEK A 0 80 1 95 RTCH SRR . )

FHRAL FIBARNRIE T AR . TPAE I N ER bytearray () MEaRAIE. BT 2
ATARA (PRI AN AT A ) A HA T T 7 R AL B it DRI D BB T AN AT A2 bytes
MR

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

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

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

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

H B R ) A 45 A 2 A

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

HESEA WX IR A LA, AT ES N ER frozenset () MiE#HIE . HT frozenset X
RAAAE Hhashable, W] AR — DA HIITCR B TSR 8
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Wt IR R IR IMERRGIEAT RGN RIES . W T a (k] WIEBSS a PIREFRGN k K95

H; %E—IU\T%?JiiYEF’ﬁm WAl R IR E Bk de 1 1B H b WE B Len () AR [El— LT
%H

AU — i A A U 2
T RN RITR VPR EE N RT IA RN R LG . AN EIEER A EE51K

FUL A AT AR, Gl (AT AR G AT OB R(E, L PR T RO 7 M S B 5 2
SRR A DA CR R — Bt AR B A B0 S AR 1 5 (0 B3 FE BRI A SRS e A A (914
1A L. 0) WIEAT R R ARG F— A7 LA H .

FHUZAASH) s EATAEL (. AREORAIE (B W F 2 N,
YRR dbm. ndbm Al dbm. gnu L T ARSNGB ZEAURS], collections UL ZANIL.,

APPSR SRR T AR T ek RO TR (S LR /)

JPoE SCeR B 7 SRRSO Gl ol bR B0 SORBITE (B0 3402 S /NAY) o BRI IS R P —A>

SRR, HA SR H Y-S RENE LSR5

iR/ NEL

Bt aX

__doc___ The function’ s documentation string, or None if unavailable; not GlIES;
inherited by subclasses

__name___ The function’ s name nE

__qualname___ The function’ s qualified name nE
3.3 BUBTA.

__module__ R EUIT R AR, AN None, DS

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

__code__ FoN IR R I SRR P AR X 42 ]

__globals__ RIFERCZ R ECT 2 Jey i B LR D — s BT e Ry |
fiir 2% 25 (6] o

__dict__ fiir 24 25 () SCRF I R BB L]

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

__annotations__ | WUESHIMERN T, FIMAEESHS, WFERRREN | 75
K 'return',

__kwdefaults__ | {LELE REFSECRIAMER FIL. L]

KERGhrA [ Writable | 1)@ M2 R0 A IR E 2L

PREON Gt SRR RO AT R YE B n] DARE I R 25 ek Mol O IR AL S P
SHARERBUR B E B 2 & BT R LF R P 2SR B, RARTRAW P EFANE
SRR M

A K RBUE SR BOME ST A ARG R 52 3. 2 007 SO0 RIS L fif ik

JeBil itk SLPITEMTEGAE . FEIBIRAEAT TR G GBI 7 SR %O -

PRk B e __self HRILBINTGZ AL, _ func_ HEENS; __doc_ NHIERIX
B (5 __func__ . doc_ fEJHMIED; __name_ NHEH/M (5 __func__ . _name_ {EH
) __module_ ANHEFTEMIAIZAFR, %A WA None,

D7 RIE SCRPRI (HANREBLED) T2 A R E R BRI -

A 5E O7 XTSRS R P e B (] BB i % 3Em)— A2, AR N
P SR B SR TTIE R

20
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2 2o A SRS B BRI S SR RO G O U AN SE BT IR R I, RSB R 1Y
?%elf_ JRIERIAZ S, H2 @ TEXR R . SR I IAR __func_ B ORI R AL
X5

2t R BB RRE ) — DI IEX R 7 2R P SO IRR ey, HAT A RF 2[R
AREOS G, PISN A BB __func_ JEIERFAEORIYITIEN G, i@ __func_ )&
P

23 3 B SE BRI — D RITTENS R IT NI — AL R I, SEBIRI G __self  JEik
NGEIAL, H_ func_ JEMASETIER VA TR KBS

WAL IERT G A, STV A T Z R (__func_), HREEH (_self ) I
ASBHNEWI L. B, 4 cB2—DMaET £0 BEGE N2, M < i& Cilg—AsLsl, NEH
x. £(1) FERTRH Cc.£(x, 1),

M ALBN R G B — DRI ENRE, RTE __self iy [RSEH] 52hs B
BRAL, FITCIRRIM x. £(1) 2 . £ (1) MEF TR £(C, 1), Hhb £ XA HE
THE B BB R BN L) 5 A R AR e ARG — RN LB IBUR MR A A . FEHEBEFIL T, —
P R A 2o R B R (A 45— DA B A A & IR VT R XFRA A2 4 H Uk AR
TP SR B HABTTE XS (CARITA AN RTJR A5 FERE RIS AN & R AR AR . 8 —
TR AN — LB R MR T € SCR BN S N S8 E TR AR R e 12
L RBURRBIER A 2R .

H RS B8 A function or method which uses the vield 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.

PhREea%y (i async der R W BRENE T EBIBEFR N WAz S8k . R R EZE B R FH BF 2 3k [
—A~coroutine 3%, BRI RER Fravait FiERX AN async with fllasync for &M, G S
Wgert % —7.

SRS B i asyne def HiE XHALE vield AN BB T AR 9 £ R B &K
DRER R BTE B A I 2R [0 — A P IRAERRT R, X R A Easyne for W) H HIRINET R
Kotk

WS ERAN aiterator.__anext_ () FERFREl—Aawaitable, XTSRS TERFRE
RPATERIME vield FkXt i —ME. MREPITHRI W) recurn B8 5 — 2405
B, $f25]% stopAsyncIteration 54, RAENIFESBEE R HEEGHIARRE.

PUELRREL PR BN R 2 X T C BB AR e . E BB FE Llen () Ml math.sin()
(math j&—FRiE N BEAH . NERASHEEMEEEH C mEdee. Frokn N gt
__doc__ @RISR AT, WREA NN None; __name_ ZMREIAHR: __self_ WE
A None (B0 F—4H); _module__ JEREFT BB ZAFR, WRBEA NN None.

WL BRBS PR BB E B — e, AAdie s 7 — e A C BB 4 sk
WHINSE. WEITEN— BT 52 alist.append (), Hrt alist J3— AN FEXG . FEHORB
o, FRERI R self  SRECH alist FTARICHINTA .

X KRNI, A RERE RN T REIEA S, KBATLAFEE  new_ () K
WA, WS HatES  new (), MHBHMESE  init () RYIGAHFISLHS.

Pl AR EOLE AL EE T X call () FrERIBERCH AT RS

fRibe 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
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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).

JRPER & B a4 S ) g, Bl m.x = 1 [T m._dict__["x"] = 1,

e X (W 5) J@t: __name_ SHIFEREYZFR: __doc_ WAFHLE SRR, ARG Sk None;
__annotations__ (A[#k) A—MEEE Ti7E B, BRAERIRPATIIRIUY; __rile &
P B BN B SO AR 4%, AN B RN ER B — A SO TE . SRS T BB AT file
JEPE, Bl C A 5 S 1 B RRERS IR XM — =SSR i i A HeR Ui @ vk
WIS AR 4

R A BRI __dict_ NPATHLXTRFIRAIBLE 4 23] o

CPython implementation detail: {7 CPython & BIRLH T MLAYSLE , 2RIH BT 11 ] ks ALy s
2BOHRL, R TR A S ST . ASREGR I IR, R R T R A OIS DA E B
T,

FiE P8 ISP — il i 26 5 SORBIE (B M5 2 5L —47) . AP il — A7 S R 50 B
ST fir 2S8R IES I S U O TEIL T R AR, B C.ox 2Pk ¢ __dict__["x"]
(AN AFAE— 28 TR A S A E DL R LR T 50 o ARAEH A B R BIE A AR, Sakgfekt
R . XAPEREARM C3 TNy, BIEEAEAE THEE] SRS BN 2 R AR e )
— LA BB R FFIEBRAYAT . A7 5C Python (1Y C3 MRO YRS il &AL A 2.3 HUAA Y SCRY

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

YB—RIEEGIN (B2E4 0 ©) K77 A —DRIEX G, B —4> __self_ JBIEN CHY
LRI R BHE A NFETREX R, B IZH ST RN R AR 5. I
__dict__ Frtd & WA LAMRBUR MR HAL T g2 F sollan it & —3y

RIFPERE SRR 7L, (BRSO 74l
X Z AP (W _E30) LA A — RSB (R 30

YRR EYE: __name_ HRMAFR; __module_ SHRIIIEMMRIAFR, __dict_ GG S
B bases_ HOSEBH T, HHAEREIRPHHBIFHES); __doc_ R YT
e, WA N None; __annotations_ (A[ik) H— A& % wirt T, BRIERMERNIT
A SR

el S BT L I RS GOk B (W30 AR BIARA M — 47 X RSB A Ik 5L fiy 44 25
], JEPES IS E e T p A . ORAEI R R BN B, S BIR BRE R B, &
MEAEREVE DA . WERKENRIBIE R — D E R G, BB N SR kx5, K
__self_ JEMEENZSEM]. SSEME T BN RBauiEl; S0 B [Clases] —45. Z T
b3 3 ST B R AR IR B SRR 7 P 5 L 52 A a4 25—, PRS- B J@ M v R 5 SE PRl T2
M __dict__ HEIRMEA. MACRRBIKREIE, MARUNKFERA_ getattr () ik, WM&
PR 2T AR R AR K
Jo P L 0 M I 2 BT S B0 0 e, (EUR & BOR X B RAY F . WSRIE A setattr ()
B delattr_ () Jryk, WRFUR 5 P B SE R S B AG 7 t

RSB A FLERF IR A AR Tk, AT AR P st . 2 Wik oy ik 248 —37,
FigklEtE: __dict_ NEIETFIL _ class_ ASEBIRFRINZE.

/O %5 (SBRSCEMSR) file object Fern—AFT TR S 7 Z Rt 30T F SR S x4 open ()
EREL, VA os.popen (), os.fdopen () il socket X} 42 f) makefile () F¥E (GO AT M L
PR I A ) LA R )

sys.stdin, sys.stdout fl sys.stderr WM X RLTRESARERT A . St FDBE SRIAAY SO
MR AR ASCARBITIT, IS io. Text IOBase IR FKFTE XML .

PSSR Ly R A T8 ) ) B R B 25 T 1 o AT 5 SCT BRI A SR AR RE 2 ISR A SE R T A Ak
H N SEREE AR AL —FH N 4
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FRESRF G BRI RETR %% A 57 2 AT Python AR, BliFRbyrecode, AR X SR BR B G X 53]
TET RO RAL S R B R R (R BT TR R 1y BT, AR X A& BT 3C 1i
HEGASBAE AT AT R A AU X RN (R BN T S I (E) . 5 R0k
G, XA, WAEEN ARG G | O g2 ik 2 )H) .

YRR R B co_name N4 FR; co_argcount N E SR (BHEEBIMEN S
H0; co_nlocals k%L A A i A B (B35 S%0); co_varnames — ML A AR &
IR TCH (AS AT 3K): co_cellvars H— ML &8 E RIS | H A AR 5 44 BRI ot
#H; co_freevars H—MIE H BRI ICH; co_code K—AFRFIBIE T B F4F RS
co_consts N—MIE AT T E AR T4 co_names Sh— AL TG T {5 1)
AR TCAL; co_filename NP GRIFCIDITTER) S 4%; co_firstlineno NEREEITHIIT S
co_lnotab H—APAGAS R T T m S & B T3 L I EAF R (RS S I RERS 1 TR
ih); co_stacksize HERPIR A/ (QLFEAMAS 7); co_flags N— LA FRR 2R
PRFT bR G RS AR

PATF AT co_flags BIRRENLE L MR *argument s iHVEREZ AL BHURHI1L
BZHL, W 0x04 FIREBLE; AR **keywords IHVOREZALREER KETSH, W
0x08 NPERE; WRRBE — A, W 0x20 (P E.

KR (from _ future_ import division) Hf#if] co_flags PEIRE KA
A X G0 Gt 1A 7 i AR FRR R A SR R R A i3 ) Je FH AR SR R VR AR M I3 02000 fi7; 7E TR
HL[¥) Python A H A 0x10 1 0x1000 {iz.

co_flags HEIHANLHELR B A N ERGE .
R AR 7R — %L, co_consts FRE—TRRF & AN SCRI P AFER AR AR E R

None,

Ii*x}4: Frame objects represent execution frames. They may occur in traceback objects (see below).

FEIRI R m M £_back NET—HERRMWT GERAE), WEHICZHERRDUNN None; £_code
et T AT AR XTG£ 1locals WA TAERAMAS mATF L, £ globals M T&EK LS
A d, £ builtins HTFERNE (BEH) B £_lasti BHIEHTES GX BRI 40 7345
FAFERI—RE)D.

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); £_lineno 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.

IO SCRE— A v
frame.clear ()

BT YR BRAZ MRS A 1 4 i A AR SRS o 10 HAR A WUE T — N Eaas L aas 2wk
SEMLe XA BT AT SO SRR | (BIATS4 kA58 I OR A7 HL A 2 5 D -

TFAZ WS I IEEPATIN 5] % RuntimeError,
3.4 JGH A

[l 42 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
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; tb_lasti indicates the
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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.

VI XSG VIR NG RRER__getitem () HESEINIYI R . SR WA A ER slice ()
BokA .,
FRIRI R start ANHY stop A AL step M KAE: F{EIA ISR None . X 46 JE M
n] AT,

PR MRk

slice.indices (self, length)
ﬁtﬁ%?ﬁﬁﬁ/\%ﬁéi’%ﬁ length FFVH ALY R X G5 1 2 length 185 K EERY A% B 791 4]
J AR A5 R T o o G [ Ay = A RE AR R e s X S8 B A ) i start il
stop f'—f%%'l%%& step HAAH . TG B R BOBA N #2 BEOE FL S U)oy Oy sUAC L.

ISR B TSR AR TRl O b SO s RO GURAR N T iR G T 3 ST IR
GRAE R HAR RAGERR, 05 RERE P SOTEX S 2 NSRBI — ST
TR, SBRR AR QOB BRI X G, A St ST AR SR B B AN TR
i, ;%%zgﬁ?ﬁ%%ﬁ%@ﬁ%ﬁ%ﬂﬁﬂ% e BSITIRR G N ER staticmethod () 1
ki Sullfes

RIGIER G T X RRNES TR R AR R B4, 200 MBS LB R B R 1
Ho B ENRIEMIRBURIE T AT OAE B30 TR P SO k] —T ik . K4l
B NER classmethod () MiE#EdRAH .

3.3 BEFGEBR

—AN k] ML o CELA IR A R 1R Ok S B R R R TR TS | R R E B (BB AR B B T AR S
PIF). XJ& Python S2 3 42 1E 4 £ &M, ARTFENEAT xa)éﬁ?i‘ﬂ’lffﬁiﬂﬁﬁﬁﬁjﬂ B, ﬁn%~
MREXLTH A getltem () BYE, I H x IEE A6, W x[1] EARRERT type (x) .
__getitem_ (x, 1i). BAEAULHABIAMED, TEBA B SGE S LR E L R 2 ﬁtﬂ*f%ﬁ*ﬁi‘%ﬂ’ﬁﬁ%‘lk*/\

S GEE N AttrlbuteError B TypeError),

B —ARRIR T B R None Fn ki M EAEATT . B, ans—A2% icer () 4 None, NHZZE
FERARTEICH, XS iter () #5] Kk —4> TypeError (MASIRE_ getitem ().
TE BT AT N E AR e, AR BB — m @A) SE IR N TR AN SR UL 24 2 A B L. 1
n, FRECEAAS TTR BN T I L PSR B LY, (HERI) T RERE A e (XA DL R — A~ SE 6
& W3C 1y SRR RAE AL ) NodeList 1. )

3.3.1 BEXEH

object.__new__ (cls[, ] )
T AR ols ERYFEG. _ new () @ DEEIE (KRR MR TR 2 R ) ,
BRI RGBSR B — S8 KRS LSS g 218 HErTE D .
__new__ () BYIRIEMER A0 S S B GRS 2 cls 15 51) .

WAL S M GBS E M super () . _new__ (cls([, ...1), #i#EEN_ _new () K
EARA AR HTSEH, SRR AT S MOH 1 7 ) S5 F HR ]

WR__new__ () Bl —A> cs BB, WHHLBIR__inic () FTIEXIAEZJGHINAT, B0

_init_ (self[, ...1), HHrself JFell, HemSBS0kids new () BYHHA .
2 hash_ (),__iter_ (),__reversed () PAJ_ contains__ () JENICERERANTE; HAb 28| k& TypeError,

HATBEAKAE None Ja T AT A RIUAT A R — .
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W new () KiREl—A> cls BB, WFSLBIR__inic () HERASHINIT.

_new__ () WHMFEER AR REAELAK TS (B4 int, str 5 tuple) 5 H LGl E#S . BhES
TE H E Lo gl S DAE 2 H 20 L A .
object.__init__ (self[,..])
FESEH) Gl new () #itNEZ G, RIEEHEZ B . ESEEEHRAIMERER NS
ME —ANERWRAE  inic () p¥E, WHFRAMZRNRGAE  inic () ¥k, sdmiEs
i B DARRAR SE B 280 0 i W R 4Rk s BIAN: super () .__init_ ([args...]).
BTG m__new_ () F_init_ () PMEMMETEHRE (H__new__ () A8, HH__init_ ()
FEMD, FA__init_ () REIPMEREER None, HNSHEBITHG| A TypeError,
object.__del__ (self)
TESLHRARE A ST R . XA S AL ST 28 ORE M) MR —ANEZEET del () HIE,
W FFIRA USRI del () ¥k, sz S 2 & AR PR SE 5 BE 28300 10 TE A o
_del__ () JF¥ERTLA (EARHEREYD S 003 — AR S B #r5 | R R A 8. X4 4.
_del () JRRSTE A BT SRR AY S i TR R A2 i AR SE BB R 24 HTAYCPython SEEL A
S
LIRRERS R AN S AR AR 2 del_ () k.

filE): del x HARHEM x.__del () —HIELHF x WG IR —, M5EE NS < 15T
BUE R B .

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

hz=%:
g ABHL)SCRY .

S T el () PRI R, AR T A SR, Tk
FTE—AE5 %] sys.stderr. FRHH:

e del () AIEAEMABEYREHITHEH, Uik EELENRE. R del () FE
e FH HAB P ZE VSR, PTRES R AESEE, BIURTIRERCNIIT__del_ () MW
FRADFTFREL .

o del () WDAYEMFRERS LM BT I, EREDIMN SRR (A8 HAukib)
A BE M BR B R None . Python £x SRk SE Ml BRAR B o 44 FR DAEAS N RIZeFT 3k 19 42 R 748 &
TR g Hofth 42 SR An B AR O ARFEAE et I 284 R AR s T, XA B TR S AR
TfE__del () HEHEABMIATTH .

object._ _repr_ _ (self)
B repr () WEREE AR — DR CBER” FAERROR. WERWRE, XV R—A AR
Python Ik, WLk EE BAAMFEIER NS (RZAE M) . ARSXA T BE, R Mg
. <. ..some useful description...> HJFfHF. REMEDLTE —DNTFRENNSE. R
FKEXT _repr_ ()BREX __str__ (), WEEFEZEWEGIN “JEEX" FRARFRRIH a0
M_repr__ ().

IR FEYON T, H R N A S 5 F R R S CR R EER .
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object.__str__ (self)

Wit str(object) AMXAERE format () Ml print () AR —PXIGE il slifgX
R TR R . IR BEMAUN A PTG

WirkSobject. _repr () WIARGIET _str_ () AR E—H R Python Fiks:
A LA S5 S ME R R R R

WEER object g MHEAEBATAMobject . __repr (),

object.__bytes__ (self)

i3 bytes P AR IR — RGP ATH IR . X IZIR [~ bytes X4,

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.

& formatspec T fARERS AL IRVA A .
IR HE R — AR AT S
3.4 WU object ALRY _ format__ A AIREE MEMAESFAF, 251K —A> 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

)

)

DA X BEHR R B LU Tk I BAT S S AR N R R x<y W x.__1t__ (y).x<=y
FWHx.__le (y).x==yHx._eq (y).x'=sylHx._ne_ (y).x>yvHx._gt_ (y).
x>=y I x._ge__ (y).

WA E NS B CA ML, & BT k] RE R [0 BB X 5 Not Implemented. #% IR,
R B 2k ] False B True. Al Sifp Lok ek n] POR ML RE, PHICAR RBGE FAT 2 %
JAFAREFWT (BIANFED 1€ A Z0F), Python SXTREIEIA bool () LABIEST RN EILZ (.

EBNER T __ne_ () KFICH__eq () HHEERIUL, BRIEFHR K Not Implemented, HEIZ
A2 B HARE X R, fI (x<y or x==y) NHEIFAFEKRE x<=y. BREHNIZH A4
AR EAE, 1§55 functools.total_ordering() .

AR __hash__ () WHIKBOE, TAFEIET SCR B E CHBGR A n] AVE T S i hashable Xt 4R N
TR — L

RS EIF A XSRS ERA (FELA SR LR B E GBS B ) W1t ()
Mgt () HRAXMBWRS:, _1e () FM_ge_ () HRAXMBFWRS:, M_eq () FMl_ne_ ()
M EANTH O WP BRI ZRAURNTR, BAEERC B A B R B I B sl ) 3 1
e, MR SCe A B BB S s, A5 MR e e B A B BB i . B TR S5

object.__hash__ (self)

i A E L hash () M ARG R SR IR AT B, R T IR AR IR IUALEE set, frozenset DA
Fedicte __hash () WiZIRI—AEEL. WG HURE A SRR ] BT o ) ME— R AL P B A A ) 1Y
WEAE S A EI A RIES S IR AR R AR AR A&, IR EATHT e — ot xf
ZICHMI s . Bl

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

26
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#E): hash() %A}w/\ﬂ%amxm hash__ () J{EREMEHEKT A Py_ssize_t IR/, il
WX 64 (AN 8 FAY, XF 32 iMER 4 FAT. IR —AREN__hash () WAHEAREN RN
P Ea AT AR, SRR A AT S A S . R X — R TR B VR R python -c

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

WR—DREAEEX__eq () I, WABARNIZEX__hash__ () #E; WREEXT _eq ()
(EEAE X __hash_ (), WIHSCHIREA AT A VE T A SRR T, A0SR — A8 ST W] A G S0
T__eq () 5, WIRAZSHL_hash_ (), PRI SER0 SEPL BR G A M 7 S5 AN AT AR Y (A
R LIIEFAE L LR, ER AT AR AAE ) o

P E LB RBONT A __eq () Fl__hash ; (HORAN) HWiwE
A, JFH x.__hash__ () 2BREI—MELEAFIR x == v FNEKRE x is v Hhash(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).

WR—DEBT__eq () MEFERERALEN__hash__ () L, WAHHETEE _ 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

HE: FEEGATEIL T, str. bytes Fil datetime ¥4 hash () {HEMH— A FAIBEYLE “hn
. BARENSHE—A Hh Python PR R AAE , ENTHYM A (AL A I247 1 Python Z [A] 2 A W]
TR .

EAMBE SR A T B IR PA N IR 4 R 55 Mot - A A e A AR A1 - Ml A R E IR B DL T
FIPRATRORED O(A2) 40 E . 1315 W, 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.

3.3 MU A% BRANE I A BEPLAL o

object.__bool__ (self)
VR B0 DA S B LA I DA S 9 LB bool () #:E; WiziR [ False 5( True, WIERAE LI
T, WESERIFRA__1en () FFHEHREHEZHE AN LW EHMENE. R —-ADEELRE
X den () WREN __bool () WAHFTA LB ZHE N E.

3.3.2 BE LB
FTPAE SCRAr koK B M REBBIETT (x.name M6, MRS ) AR A4S S

object.__getattr__ (self, name)
MERINE IR F 5K AttributeError MIRIGHSH A (WEERMMA__getattribute_ () B
T name RNig—ALHIEMED self MR AR EEMS LT AttributeError» jﬁ%‘mﬂ name
PR B _get_ () WEIK T AttributeError). I EN MR (FFM) EHEIZT A

—/~ AttributeError {4,
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HETE R R R A E A UBHREIN, _ getater () BRAWIHM. (XBAE getater ()
_cetattr () 2 MU REM ARG FRIE. ) D5 BE R T A3 2 P Rk BE S
W getater () YETREDT OO IR . 9 TE B B TS OIS R, RS S B
P R A (023 o A B LA %) T DAL & 1 56 &4 bl W B R
M) getattribute () JrdE T MRELE B0 IR EETING 5E & AL ANEE

object.__getattribute__ (self, name)
W7 R 2 T A A MR DA SE I RS Bl @ M D7 1) . MR E LT __getater (), MJE#H
AN, BrIE__getattribute () BAXMPH B E5| K T AttributeError, B
W4 R A (R EN ) B HEEER S & —4 AttributeError 5. i T kG Iy & ) TO BRI
H, HSEHY % 8 2 U T E G AR (R 44 B ) B 28 07 ORI B B /R AR Rl JE M, AN obJject.

__getattribute__ (self, name),

) O VARV DAl e R v vV P e S X 1 45 SR A 5 0 A 4R TR 5 VA T AT e 2k
Bod. SR E &R

object.__setattr__ (self, name, value)
LA B 2 RAE R o XN S BURIE LS (RPRHE AR 2 LB 58) « name
JBYEAFR, value FERES J@ERIE
WA setattr () MEWES —DLGEME, BNIZEM RS WEIET¥E, U object.

_ _setattr_ (self, name, value),

object.__delattr___ (self, name)
FMT__setattr () HHAEM HMERTTIEBE. MITENIZIE del obj . name X F#ZX4A
RN A2

object.__dir__ (self)
W ESAAH A R dir O WA . R EHELAUN—FF. dir () SAEIRIE PSSR
G RIS HHER -

BE LRRE i

MBI N BE H o OB (R E BRI B SRS , WA R __class_ @HRE N
—/~ types.ModuleType T35, Flan:

import sys
from types import ModuleType

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

def _ setattr_ (self, attr, value):
print (f'Setting o)

setattr(self, attr, value)

sys.modules|[ name ]. class__ = VerboseModule

#iE): 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.

3.5 SR __class__ BIREMEECN TS .

28 Chapter 3. #iE#E%




The Python Language Reference, (E] 3.6.10rc1

ScHl R 2%

PAF HEACE— MM R (Bl 488 5528) SLBlB T4 ArA 2R i iE A 2 e (%
IR AHE A B R BIEA ERETF ) . FEPVTRGI, “J@H” AR EdE __dict__
T REE S T ) B 44 1 S
object.__get___ (self, instance, owner)
VA A DRI A 2R JE . (CRIEHIN) S0Zneoli @i (SEolEHEyin ). a4
FREHZE, M = 2 iae kR @ e tl, ans prf A g R R U )@ A None B ¥
Wik (THEHE) JEHEEEGES] &1 AttributeError 7.

object.__set__ (self, instance, value)

PR ML TT ¥R ABLE instance 48 5 W) T4 & 2800 S Bl 4 J@ A B (L value .

object.__delete__ (self, instance)

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

object.__set_name__ (self, owner, name)
TERA %2 owner QIEITBEIHT . HRZESWERIEL name.
3.6 FCHTINA.

JEPE __objclass__ 24 inspect BIRMREEAHEE N GE UITERE (IERfBCE LB A B T3l 828
JEYERZATIRNNA) o XTI IR GO YL, B AT AR W] B s SRR MR R (B138) M silfE
NEFE—AMCESE (BN, CPython £ 45LHLT C PR IPE T A B B ILRTE) -

A iE AR 2R

SR, a2 B HERT N Mg Rk, HIRPEDT W SRR S B P A T IR,
E*get (), __set__ () fl__delete_ (). WR—ADRGELT AETEFRERE A, EHPFEN
T4 -

J%'riiﬁrﬁjEﬁﬁkw/\ﬁﬁmﬁkéﬁ\w%ﬂﬁiﬂwﬁﬁx uﬁ&ﬂﬂﬂﬁ%)@@ B, a.x WERIFSM a.
_dict__['x'] iR, )G type(a) .__dict_ ['x'], FEFRIMKREL type (a) B9 EHFLE, &~
BT,

H2, WERHREN RER E T RIS I IR X5, I Python W] fE 2 B AERIAAT Ay -k i A2 A ] i ik
TR X RAR R AL SE IR VIR AT W BRI A SRR Fade it T 3 B HR] ) O 2ok s

TG AR I IG Re— M 0E a. x. SHIHEGTTHK a 1iE:
LA S ] B R AN LT O 52 P AR B R SGR R — MR 4R Tk x . _get___(a)
FBIgRE WR I E B — DM REB], a.x PPN type (a) .__dict__['x'].__get_ (a,

type (a)).

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

I W a 2 super B—EH1, WEFEE super (B, obj).m() &7 obj.__class__.__mro__ !
BR B WEE A A RFES AT AR AfARS: A._dict__ ['m'].__get__ (obj,
obj.__class__ ),

XFSLBIEE, KRR I e B e 8 ST MRS . — R ES T DAE L _get_ ()
__set_ () fl__delete_ () WMEEAEG. WREEAENL__get__ (), WFRJEME SR [ #5855 %5
S HG, BTSRRI F A R . RS E X T__set_ () Fl/B__delete_ (), N
BRI S R A EWANER R E L, e R AN AR RE R A R . R, BRI A £ R E
X get_ () Ml__set__ (), MAEEIERARSHA__get_ () k. LT __set_ () fl_get__ ()
IR RR g S S R L F e L. S52ZMXRY, AEBIER AR T S B A

Python J5¥% (f34F staticmethod () fll classmethod ()) F@AE AR AR R SLEN . P SEHBIv] PAEE &
XHEHIIE. ﬁﬁi@ﬁ’l‘iﬁﬂ%’ftﬁ%%*ﬁIﬂ%%/ﬁ\4ﬂz§gﬁﬂﬁ~fr¥ﬂﬁﬁﬁo
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property () ERECEAEANEIERIAT AR . KIS B GEE R B IERIAT N .

__slots__

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

The space saved over using __dict__ can be significant.

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

£ __slots By EEIN

o AR H A E X _slots__ [ZENE, BN __dict_ R __weakref _ JRTERF WA

o WA _dict BE, SEHIEAREL ARAE _slors__ 5 SUHA AR BRI . 22— RI I AS
PRI % AttributeError, B BT ESMA, WZRF '__dict__ " MAZ] _slors__ A
H AT ER 751

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

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

o _ slots__ FEAVEFIA HIR T LB FERXEP RN _sloss__ e TR H. Ak, +
R34S _dict__ F1 __weakref _ FRAEEATME LT __slots__ (G AR AL S R HTA 37 9- 4 AR I
CEE A= B

o WR—ANEE UL EAE AR WA E X, M B2 B SO Se A BeRe AN v e (B AR
Ei‘%%)\%%%@@/ﬁﬁﬁfﬁ%&%ﬁﬁ)o XA FHSRE IS LA AR 8 Lo AT RESIRIN— 17 1R
AIREET o

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

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

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

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

3.3.3 BENKEIE

DR AN, IR _init_subclass__ W] . IXAEREFT DA G RERS B T 24T IR X5
P AT BRI OCHR, (e R M R eI AR E 2, T __init_subclass__ MIAMEMT
ST IR IR A 12K
classmethod object._ _init_subclass__ (cls)
MPAESIRA TR TR A o cls RERIR 72 ARE O — D@L, Wk
PR T

EAN—NHEWXBZSHSHAEALER _init_subclass__ . A T 5 Hfih il H
__init_subclass__ BYRIHE, N UYRPETEE LTSS R ETF SRS HANME A RIS, Bila:
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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__ BERIASLETAEONE, RAEREESE ARG & — 4%

(e fn%%%/%metaclaSS%%ﬁ/\ %@Mﬁ?ﬂiﬁﬁiﬁ HASW L4 __init_subclass_ HY5K
W wbrmoek (MAEERrR) hEd type (cls) i,

3.6 UHTIIA.

pIvES

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

type (name, bases, namespace) HJ4EHE,

RO el E A2 AT A metaclass RIEFSH, SU2E AR —MIE IS H B IR E
il ZEVAT/RBIH, MyClass fll MySubclass #ije Meta BB

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN E AT A HoAh 5 8 7 SRR AE T TPl i B A e B v A T A2 i
WA LARATHE, KR AL B BR:

* the appropriate metaclass is determined

* the class namespace is prepared

* the class body is executed

« the class object is created

HEE LR TTH
K ANFE5E SO E 1 24 Y TC ISR ARYE AT HL:

« if no bases and no explicit metaclass are given, then t ype () is used
« if an explicit metaclass is given and it is not an instance of t ype (), 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
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BILIRAER TTRESMN BRI ERITE (WRA) PAEITAfEEREIEMIeE (R type (cls) ) HBEH. &
ITIRA A TCI NN A A ik B Te I — A>T 2B, IR — MR T RAF Bz A, WIS 5E SCRF 2
L TypeError,

EEEGaTE

*EIJ\_%IEI’JTDﬁﬁﬁﬁKE M2t 2 2SR UER AT ARG __prepare_ JRME, B4 PAnamespace
= metaclass.__prepare__(name, bases, **kwds) PIEREAE (FHAIWREGH N XEFESE,
IR H 2 ) .

WERITCEREA __prepare_ JEME, M2 SR HIRL S — D006 BT .

W%

PEP 3115 - Python 3000 H/¥j5CR 5| A _ prepare_ a4 5aS[a)4 T

HITHRER

KFHESPL (EIT) exec(body, globals(), namespace) WERMIMIT. EFHIFEH Y exec () B
%%%%’J?E?J:‘I%KEX&E? PRA N EBI , VAR R (BFEEMIE) 5k B 4RI RI MR
H 7N

B2, BPEEY20E SO T B TR, 2R e LR R JC3E B B 2R E 2 R b L 44
PR *”;@M?ﬁﬁ LB — NS RV, BB T — 7 A i B = A A
__class__ 5|

BIEAR

—HPATRF R MIE TR G425, HiELH ) metaclass (name, bases, namespace, **kwds)
BTG (BRI B F S 515 A __prepare_ W)

AR FEEPEEMFIESIHT __class__ B super, XNEXFR L LL%?‘E@U&TE’J super ().
__class__ FrglH, X2dmHmiFaspal g2 RS HaEs H. X8 HES A super () BB IEH

;SDET TR Ok 8 A2, TRl A 1647 24w v 9 S s S 9 2 B A% i 45 ﬁ%ﬂﬁ%*’*ﬁ%%{
R

CPython implementation detail: £ CPython 3.6 } 7 JGHIASH, _ class_ PAJLEWiENIan4 25 a
B __classcell  —Wif&iBsiicd., WRAFAE, XML PAEH&4 type . new_ J#H, PATEREIEH
HRIIR LTS . WSRAS XA, 7E Python 3.6 1§55 DeprecationWarning, [fiifE Python 3.8 HURf5| %
RuntimeError,
2 BN T type SUEARMIIRA WA type. __new__ WIuER}, PAUTRAISMNG B & SOP BRI AE ) 2
PG 2 Jap AR i A -

* B, type.__new_ FHERMABRTITEE LT __set_name__ () LA

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

o I, RHHERTIARYE I LA I B e W B AR BV inic subclass_ () #¥.

TEFMBREZ G, EXPRAEEIEIE OPIZEMits (WRAMIE) , BRI E 2 LYK
e 2 b 45 251 o

Yilid type. __new__ AIE—ASEZEN, $ROCLAME N 4 25 RITE S0 G S PO 2] —ASH A PRt
ZFEXR . EAFEIACRE TR, JEE MO R __dict &k,

ws%:
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PEP 3135 - it %! Al __class__ MBS

TTEBIER

JTCRHEBTEE M AER) iz, Sl EmteE. B, S0nE. A3&T. ARz,
B HEZELA K E BB IRBIUE /R 4545

3.3.4 BEMNEHIRFREE

ARk 3L isinstance () fl issubclass () NEEREIBINTH.

Feli, ST abe.ABCMeta SCHL T IX LI VADATE ALV IFINRILSE (ABC) {12 “REFLEESR” BRMEBET
HORA (EARNERE), WiFHM ABC 2.

class.__instancecheck___ (self, instance)

W instance N AR class (F)—A (ELREDKE)HE) SCEIGER I EE. 0FE T o, WS

PAZEPL isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true Q15 subclass N REARH class B—A (BEHESAHE) FIRNGR P BEE. 3R E LT E, W
2R A PASEE! issubclass (subclass, class).

TR A AR T RRI (GUk) . BATRRAE NI AT LRI R UE 3o X5 3T 5L
BRI RIAT IR A TR — B0, AR OLF S BIA B e

hz%:

PEP 3119 - 5| Afh% ek HrtshfediR, @it instancecheck_ () fl__subclasscheck () F5E
fiil isinstance () fl issubclass () 174, MAILIIRERISIALE BT %5 S WS IS 220 2
(S0 abe k).

3.3.5 fRHAITTEAMR

object.__call__ self[ args... ]
WA SAE LB — A Bl M Wi i s R e LT ok, W x(argl, arg2, ...)
MMM T x.__call  (argl, arg2, ...) HYPREEIT.

3.3.6 #E{lFRAKT

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 < Nwhere 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 Mut ableMapping 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
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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 AL BN E R AL 1en () o WAZIRIEIRTRIGKSE, PA—A> >=0 REHERIR . oAb, WR—A>
MRAREXL  bool () FEMH__len () FEREMERZ, WAEM /R DS IR,

CPython implementation detail: /& CPython 1, ZiRK i KN sys.maxsize., YURKERT sys.
maxsize N LEREE (B len () Al AEL 5] K OverflowError. BLiH o FLAA A M K B 1k 51 &
OverflowError, MHEUHENL  bool () Fik.

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 OB

W P r Rl TR =A L IR . AT

’a[l:Z] = Db

SNEEE

’a[slice(l, 2, None)] = Db

HAt B PAEAE . BE Y] Fr WiLEZ DA None %P4,

object.__getitem___ (self, key)
PRI I B ASE L self [key] HSRIE. XTpaRAL, 2RV LRIV A X R . TR RE
F5| (WEREH LTI ER) HRRMEERIR T getitem () Jrik. QR key HZEBURIEH)
M5 % TypeError S MR FFINRG [ HEILHE LM (TEFATEM R G R R IR JS)
M5 % IndexError Jd. X TMLGIAL, MR key AT (CRTEZAAR ) WYE|% KeyError 5

Rl

Y o

filE: for IEREANEERTIN WA IndexError DA IERHUINE] 751 1255 .

object.__setitem__ (self, key, value)
WA B self [key] WRMH. FREFWE_ getitem () MF. AATZEII TN %
AR T 75 B AV T S SR g, SO P AV e R . R IR key (EFTG1 K1)
SHWNYE__getitem () LR BLAHE .

object.__delitem__ (self, key)
T M AL self [key] BIMIBR. HWEFHS__getitem () M. FXF LI E
B %A RR T 75 S SRR A B i, BUR TS U e R . RIEHIAY key ELTE KK FH R
H__getitem__ () JERIEBLARTA .

object.__missing__ (self, key)

WhHH dict._getitem () FEFRAENFH AR B IR PASEBR dict 2R self [key],
object.__iter___ (self)

BT IEAE TG B A s B A AR A o OT VR RO IR [l — AR AU X 5, EREB N IE A
MR R R MBS, ENIZE M P

A R HF LT ENTHREREXRE S A RIERGEIRATFERESHE typeiter — 17,
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object.__reversed__ (self)
Wk (ARAFAE) 2 reversed () WE BRI A M. B0 243& Bl — S LAY 2
PSRRI I EPOE SR Aw AT E N

WRAIERE  reversed () ik, W reversed () P pRECK EEREI 6 A FFIHML (__len_ ()
F__getitem (). SCHRRFFFIIMLAIR G 2 (UTERES S BE I reversed () By SIS m k)
LB AR reversed () Jiik.

The membership test operators (i nand not in)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)
T DASE I B RS B AT o SR item J2 self B BN MIR M, (53R A . X6 Tl B 2 70 |
ARG T 57 5 Bl S5 ) B T AN S (BB SR AELN

XFREN __contains__ () BRS, BRI E 2@ iter () WATER, R
H__getitem () WIHRFANERIML, SHE S 55 P oyt 265,

3.3.7 B S FHE

SE SCPA Ry IR RIS 2R A FRE R R A SR iz S (Bl nARREOR REUEAT (I8 3) Frd I i 7

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

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

object.__lshift__ (self, other)

object._ _rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr___ (self, other)
AP IX 28 POk S T HE R ARB S (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do Bilfm, KEXX x + v E, HPx2HEG  add () FEHEH—DEG, WP =.
_add__(y). __divmod__ () JFRMZFENTMIM__floordiv__ () M_mod__ (), BEARMIL
KERF|_ truediv_ (). WERARE SR =ICHRARN N E pow (O B, W__pow () BYE LW
WA TR = A SHL

R BT L AP R A S S R ISRt Tz, BR[| Not Implemented.

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

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

object.__rfloordiv___ (self, other)
object.__rmod___ (self, other)
object.__rdivmod___ (self, other)
object.__rpow___ (self, other)
object.__rlshift__ (self, other)
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object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
H X ST ok SE LR U (3c#e ) gy —#ERISRIZSE (+, -, %, €, /, //, %, divmod (), pow (),
KL<, >>08, 0, ) X BER I PR BN S AE AR EROR SR Y B 5 HWJA%Wﬁ%ﬁ%EHf%ﬁiﬁm o
BN, skFkL x - vyE, Hbhy BREA _ rsub_ () FEREH—ASE], WM x._ sub__(y)
1R [8] NotImplemented Bt 2= v.__rsub__ (x).

TR =IO pow O FHASZAXTAM__rpow__ () (B MR HI AN & Kd = 29).

M) WURARERCR AU A B R R B — A T2, BRI TR B S SR s, Wy
BRI T BRI AR R I IR A . AT al fei 1 A S R 3T

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

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

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

object.__ixor__ (self, other)
object.__ior__ (self, other)
XL YE R LY R EARBAE (+=, —=, *=, @=, /=, //=, %=, **=, <<=, >>=, &=, "=, |=), KXLLJy

YENZEARIEAT B BEAE (B self) ?FJ_IE]%% (%%T“Wﬁl#ilw@ﬁﬁ self)o WRFEA Ty ERYEE
S, AHN YT R AR AR a1 213 ﬁﬁlﬁ B, WS x REA  iadd () FIERIEE—AE,
N x += Efﬁ#ﬁl‘?x = x.__iadd__ EWEEa x + yH’J‘R{E BEVER: x.__add__ (y)
Ve _ radd o TERLEREIT, §- %LﬁhﬁT%ﬁlﬁl&?ﬁ%ﬁE’J 1% (2 Il fag-augmented-assignment-tuple-
error), {Htf ﬁ;&ﬁrl:méﬂ%ﬂ‘%&é’]~/\éﬂﬁiiﬁﬁ

object.__neg__ (self)
object.__pos__ (self)
object._ _abs__ (self)
object.__invert__ (

T v DA — m%bkl_%?( +, abs () fl ~).

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
T K 27 39 DA S B R B complex (), int () Fil £loat ()« W 243% 1] — MR 2K B .

object.__index__ (self)
P LT IAASE B operator. index () PAK Python 5% To 6 ML F5 & 7 b G il 4 o BABOW R i 37 &
(BIPRS00 B bin (), hex ) il oct () 0. FFIEMT AR AR IR THEEE. vl
R 0] — N

WE: AT HA SRR, MEN T index () WRMEMN MUE L int_ (), BIEMN

3XHAY ORI RIS, BRI Not Implemented. WISARAE S H AR 2 A B/E R0 RSy, 35 A B Sy
¥k None — Iy i S M 1oL 28 b Ao S 1 A S AR «
4 XFTF AR SR RAER, AR ARSI IE (BI__add__ () R SAA LS E AP SR, Sl S 3R R R i R A
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2R [m] AR il B

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
i}ﬁﬂﬂﬁ%ﬁ?ﬁ[)j\ifﬂﬁﬂﬁuﬁ round () PAM math B%L trunc (), floor () Ml ceil (). & T ¥
ndigits 445 __round__ () W§HLZAh R”“W?&EI’J Eﬁ%‘ﬁfém@ﬁ%éﬁ%ﬁjﬁ Integral CEE N

int),
WRKE N inc_ () WHNEKE int () &WHERE]_ trunc ().

3.3.8 with &4 L T EE2E

A context manager is an object that defines the runtime context to be established when executing a w1 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 The with statement), but
can also be used by directly invoking their methods.

R SCE PRAS R SR R AR PR RIS A R A SRR A, BUE MBI, KPTITA SCPE45 45
BT ETR U BRI 25 E, 1S 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 as clause of the statement, if any.

object.__exit__ (self, exc_type, exc_value, traceback)
IR RIR B A RIIa 4TI TR 30 AL TR E TSGR R . IR BRSO TR
B, E/\Z%éiﬁlﬂé}jj None,

MR T 2%, I HA R ERFRUL R (RIEe R ), W 2R B SRS, S
TER tﬂﬁtﬁ{ﬁﬁj‘?}’%ﬁ%mﬁzkﬁﬁ

WHRE__exit_ () HEANZER G KWEANTE, X2WHERTHUE.
2%
PEP 343 - [with] 4y Python with iBAMHLTEHIA . S HFRH .

3.3.9 FHHEERK

X EE UL, FEIR T AR B A IR S PRAIEAE HoE SCT R RIS AP I R IR AR AR R, A BESE
SAEM RIS AR A S ST R R A .

>>> class C:

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

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

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()
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WAT 35 5 0 R BAE T 35 25 BN R A N B Fr A X 88 & SE B LA BBk 5 ¥, Bt hash ()
Ml__repr (). WIREXLE M BRAE LM TEENELR LSRR, ENEEN LRI SAR G LKEHH
INPRIE

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

PASK A5 2O IE A A U ] — SRR IR 7 i AR Ju3GRE T, T DA s A E BRI T
I} G 1 SE ) Ty A e

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

True

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

B 7oA T IEER R SES AT T L Bl E A, RS R A s getattribute () Tk,
E BRI R I

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

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

return object.__getattribute__ (*args)
>>> ¢ = C()
>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10

LA Ged getattribute () HLHIAMENTAS ATRE MR It T R0 23 Ta], HACH 24k
T RIS B — S R CRRROS VA o2 RBLEAE X RA B EPMEIR A —Bob th i Rtas 2B ) -

3.4 thig
3.4.1 TERMR

awaitable WL F BT T _ await_ () H¥E. Masync def BBLR B Coroutine ¥4 B @ T A] T4 .

#El: MHHA types.coroutine () 8 asyncio.coroutine () MLk 828K [\ (R generator iterator
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MEWET SRR, HEMHFRER _await_ (),

object.__await__ (self)

Wa A IR [B] —ANiterator, I 24 9% F Sk 52 Blawaitable %t 4. flll, asyncio.Future LI T 5 ¥ DA

Hawait FikA ML .
3.5 BUHTINA.
%

PEP 492 1A R Al SRR SRR .

3.4.2 HIEMR

Coroutine X5 )@ T-awaitable Xf 5 . VMEMPATAESTIH__awaic_ () IFEMRILEER RS TIEH . MR
SRPATIF RIS, ERERST] K StopIteration, ZRHH value EBHERFELREME. WRHFET] &
THE, EaPERESEIr ERE. WREANIZEEG KAL) StopIteration B4 .
PMEREA TS M, BTSSR Y ik (B WA e 25 - R0y 7 k). (HIE, SAEA
[[], PREIFA B SRR,
3.5.2 i B8 SRR —YCORF S| & RuntimeError,
coroutine.send (value)
TG BRI MR AT A2 value 2k None, WIXAHY THIfE _await () PriREIERZRH T —
T, GR value ANf None, M7 ERFRIES FEPMEHRNERI W send () Fik. HEER (GRIENE,
StopIteration R HANRH) HH LA __await () REMEIFFTEACHLERA R .
coroutine.throw (type[, value[, traceback] ])
TEMRENTIZIREN 7T . WhERERS 2B RN ERE throw () ik, WRAEEZ
Yo |, SESTEERAYT K. K528 (GREME, Sstoplteration Bi@HAMRH) #5 1
WX __await () RFEMEFATERREERAFE . W ARLEAE N ERR, MR EZ AT
coroutine.close ()
WHEMEADEEEE SR E . WRIEEHRE, WAL RIS 2B R & R4
Mclose () ik, WRIFAEZ . RIFEXEHEAT|I K GeneratorExit, MGt RIVEH H
. a, WWESEAROCNCERIT, BMEERARE S .

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

3.4.3 FLiENE

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.

ARG fEasyne for iR .

object.__aiter__ (self)
WAGRIE—A> F 4 i RERXR .

object.__anext__ (self)
WO ] —A T 3% R ok R ARSI T — 45 R . MR ERIN %5 K stopAsyncIteration
B,

SRR I — AR B
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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 BUBTIMA.

#§E): 3.5.2 filRE4#: Starting with CPython 3.5.2, __aiter__ can directly 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

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 RS L TNEEE

FYETFTLERER ETLUEREM M, BERBIEH __aenter_ Ml __aexit_ JiiAHEERAT.
S LR SCE B A fEasyne with iR
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object.__aenter__ (self)
WHEEE X FRUT__enter. (), (UMK IEESAHHRE—A T F 434 %
object.__aexit__ (self, exc_type, exc_value, traceback)

BT EAETE L ERMT__exit_ (), (CHRIRKAIZELARE—A T F 534 L.
S B SCE BRI — AR

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

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

3.5 BB

I3

34. thiz2
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

Python Ff7 2 f AU B Y . A S S AT — A TR SAAT Y — Bt Python F2/7 304 AT LR C
b BEbR. PREUARIZRE Lo S H A AR oA — MUEH . — DA (i A kot
RS BURME N G OAT SRR IR SCHF) e — DU, —ZRiIAR AT (i —c PEITE AfRE
WO ERN )t — R, FBANERE eval () fl exec () FFAFHSHIZ2 RIS,
REBIRAE PAT WP T — PSSR IEE OT TR0 e BT 58 BUG B RTAEfT Ak A
LM ARSI A T o

4.2 HREHE

4.2.1 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
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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 . I a4 SR ISR B IE L. FESACR B SO A4 AR T Sk S e PR A 2
g EASY RATHAMAUEH T — X A S SR AR 850, TR B ATHR2 0 ek B fE 13k
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: f{j 'R iZ#% Mt _ builtins_ , PHEUOREE TSI, R
AN B 4 2 A I E NI RN import builtins HAMNMBEOZEG A EIE.

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 .

424 5HEHMNRE
[ PR AS B 44 FRARATT 42 2 THEATI A R AT o SRR AR RIS T Bt 42:
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i =10

def f():
print (1)

i = 42

£0

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

43 BE

S T T AR R L 42 D R DA S AL B A DR A S A R — oy 3 S AR DA I 30 1) o7
FUAL, BT AR Al B Rl AR e sl AT o IR S rb R 3 A DR A AR B LA AR BT 432
Python AT s SAEAS I BE AT SE R (PIINZAABIRE) RIS K 5% . Python Fefp il DA raise
R RAHE KA. REARREEd try - except IBFRPRIEER . RIFMM finally TR MRS
SETEIRARD, EIFAALPERE, EToie 2 BRI AR R A R AT .

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

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

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

BiESE The try statement /NTTH%F € 2y BRI VA B The raise statement /N{T %t raise 1BA] AR .

i)

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

3.3 R A S ARG CPCEH AT I PEP 302 HRYEE " Bk . A AT R S ADLH—
BAFARGHEL sys.meta_path FgHR. Mo, XRG4 = B AR SRR E 8L (2 1 PEP
420).

5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PRAE TN ER __import_ () TEHERE. TEHE LAY APL AR AGE AN AN . BZHMTHESEF
importlib JFE Y.

%10, types.ModuleType.
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52 8

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

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

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

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

521 B8

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

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

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

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

522 HETEE

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

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

FIEZ I PEP 420 1 f 3 tiy 4 25 18] i AR A -
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53 #%

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

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

5.3.1 EREE

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

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

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

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

5.3.2 ELIRF0INE; 2R

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

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

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

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

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

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

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

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

5.3.4 JTHRE

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

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

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

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

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

None,

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

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

5.4 1n#;

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

module = None

if spec.loader is not None and hasattr (spec.loader, 'create_module'):
# It 1is assumed 'exec_module' will also be defined on the loader.
module = spec.loader.create_module (spec)

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
if spec.submodule_search_locations is not None:

(continues on next page)
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(R —H)

# 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__ 1if missing.
else:

sys.modules[spec.name] = module

try:

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

R LA
o WARAE sys.modules HFEIRE AR HNTS, SABRIESE S HIRM.,

© FEMBEAFPATIRSACZ 0], RBHRFAET sys.modules Ho X—mfRKHE, POMZBERACHD AT
A (EEEmE) S A S BUERHAEE] sys .modules AIP7 ILLERIRE LU T 49 T R VAl
IR OL T 2 U

o AR, WA — BRI MBI — KF A sys .modules HREER. (LM EAFAET sys.
modules ZAFHIR, PARATATIE A Bl SEna B BB S AR ARG AT . X S EFTINECA
], S5 S EEME RSB R AL sys .modules i,

o TERTHATE 5E MEE R IATZHT, FANH S BE S AN XBSEME: (7 B 7R 81 Db s ok

“_init_module_attrs” ), S LS 4238 5,

o BT AR BT ], AEBLHIRLRFI OB fir 44 25 ). AT e & 24Ty, ks
HLRE SRR A A AT 2

o TEMBGLRE T QI %847 exec_module() R A —E L TE T AL AU IR M AYRTER

34 MRS FARGCETLE T INEANE TR TE. XA PARIZH inportlib.abe. Loader.
load_module () FEXRMITH .

5.4.1 n#;2E

PPN ZR AR AL X B A M BTN RE : A AT. S AMUGI A importlib.abe.Loader.exec_module ()
FEHAEN—ADBEORPITH TS . M exec_module () &[] AT {EHR R0 20
JIIE-ERINTIR Pl N i

o BRI —A> Python &L (Tl P EALREZ IR D) , TN BOZAERL Y 4R iy 44 238
(module._ dict__) FHATRIERIIITR .

o AR IR TIERIR, ENi%T| % ImportError, AEFE exec_module () 5| & KT
fy HoAt S 3 th > AL -

% importlib SEH G EL MR M. MHZEIIAE sys .modules A FROR RIS 5 . 0 Rh oy 2 ) e 02 4 A
MBI AT RELE sys .modules HEFHULE & . XS T RASCIRIFHEST A, ARILRELEH AN Python SEBLAEEN .
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TEVFZIEIL T, ARSI U R —X % I find_spec () JiEFRR I — MUK U],
MR 2N self.

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

3.4 BCHTIIA: IN#sei) create_module () F¥E,

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

AT HHA MBS, SAVLHI S S ALE load_module () F¥E, WHREHFELSFAZEARL
Pl exec_module (). {HJ2, load_module () BLEFH, MRV 1ZFE M LI exec_module () .

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

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

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

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

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

5.4.2 FiER

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

spam/
__init__ .py
foo.py
bar.py

H H. spam/__init__.py HHUTFIUTHE:

from .foo import Foo
from .bar import Bar

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

>>> import spam

>>> spam. foo

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

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

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

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

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

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

ModuleSpec,

3.4 WU

5.4.4 SANEXBERE

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

name

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

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

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

B EBR __name_ #{ H RO BT E BN XS A, MK X PEP 366, HIHTE S
__spec__.parent HAMIFAKHE.
3.6 RS _ package_ W5 _ spec_.parent HAGMHIFEMIE.

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

None.

% __package_ REXN, __spec__.parent ZPHIERLEDL.

3.4 BUFTIA.

3.6 iU A#: 24 __package_ KiEXWF, __spec__.parent KPUHEMREEI.
__path__

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

__file_

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

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

5.4.5 module.__path__

MRS, R MR EA __path_ JEM:, B2

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

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

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

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

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

AR S B Py At 0 L

o WAREHLEA _ spec_ J@ME, HA RIS S S SR kALK repr. gAY JE A [name |, [loader ]
, [origin] F1 [has_location | ££4%,

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

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

o XPTHAMREO, AAE repr P FIBRE __name__.
3.4 fjtH5#: loader .module_repr () C3EH, FANLHIILE ST RS 5 HF R A2 BB repr,

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

5.5 BTIRENERLS

TEZHIEZ5E &, Python A JLANERIAM G AR B4R . Ho 2 —Jpath based finder (PathFinder), E&
WRUG 25 B FIRMimport path. TSRS A8 E — TR RBHRA AL

BT AR SRS B DI AAE T SA . B REEI MRS E , RFENS B KRR AE
i RE PR S T FRAR R R AR 2% H 2%
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BROAR BRI H AR AT O S BL TS AR G SRR I A TR 3L, AT AR B2 R SO SRl 4 Python
P (.py 3CHF), Python “FH5hb (. pye SUMF) AR LS (BN . so SCIF). FEARMEREH zipimport FH
SRR, BOABR AR5 H AR AR REAL PRI AT K B zip SCHFRY Eak SOAF2RA,

AR H AR DUBRT S RGN B BT ARG URL . Hici 2 25 360 5 mT DAFH 45 5 4 8 A AT L b 37

HT R AR THIMNA TR AR A f v R AR H 2B, filan, SR
T4 URL FER AR H , AT AR 'S — 52 B HTTP 15 CAEM 2% EA SR fg i +. XA 1 (7]
gﬁqﬁ%) 72438 0] —ANSCRE N IR M I path entry finder, PABEFRIRI—> % T 141X K B M 25 8 i
e

SCH L R ETESEH T 2R EX—ARE, FHiEidmera path finder fpath entry finder Wi R1EH
B IX A EAT. XPIMEBIE RS IR AL, SCRAEC TN, BAES AR UEL 7 XEE, H
KW — N2 EIRFEEN A MY ZERW. Frillh, THRAEERBJER T SALEN G, FE2H3
sys.meta_path ).

MHZT, B HERGHER M E L DU T AR A A LAy, ks b, WERFTEM sys.
meta_path BERETHICMERS, HASALMERR HERSEIGEF T .

5.5.1 BEFEEKSE

path based finder 2x 5T ERANMEE 1L path entry P47 KA E (7B 1) Python BRI . ZR 2% H ik
EMRIFRGEHMOE, (HEMHALZRT I,

VER—FhCHAR AR A, path based finder LY _ESGHIARY £ind_spec () HH, (HRBEBMINATF T —L
FEInEa1-, AR A FIRLE AN import path LA AN .

=AM Hipath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache ffffif{]. &
MW __path_ J@MEWSHMEH . EARME T 0] H T € Hl S APLEI S 7=,

sys.path @& MEBHAEE RO BN FARYR. EPGLH PYTHONPATH FREGAS B A X £ A
AR e A S BN I . sy s .path S5 H A8 E A PR SCAER G Bk zip SCHFIHEAR W T
BREHYELE “AIE” (B0 site Bith), U0 URL sy ¥R A%, 1F sys.path J1 G P75
FIFATH S g HA BB S0 2 . AR 2 H M A g ph B 74 12 5 B B 4% %8 ORI E .

path based finder j&— Fymeta path finder, K Bt5 AAL K 28 &0 A E ORI T AN ERAHEN
find_spec () KRB Bimport path 182, {3 n find_spec () £ A path S, BE¥E— Tk
DI AT ER B el A R N T S AR __path_ JEPE. W15 path 24 None, X3
N EERFA, KM sys.path.

HTBENERBSERBREGHTNENLH, I B REE K-S BSR4 B XTI Wpath entry finder
(PathEntryFinder). B AiXFh¥EAENT BEARAETR TEUR (BIAN R A star) VHIVFFEY), BT BEM AR
YR N RATRNF AR S H LT B B AR S H &R . XANZAFALT sys.path_importer_cache (&%
WA, (HX A LA R A Xt G AR T importer 3¥42). Wit X A=, XHHEEpath eniry
KL B Wpath entry finder )R FES I 2R HFHIT—K . AR PLH B sys.path_importer_cache
MIBZAE4H, ARG TSN AR R P R A H IR,

AR A EH AT Z T, ETHRRENAERSSEN sys. path_hooks HHEATT AN S . XI5
RS EE B AT MEFASWE S5, EBRNBEAE . ST XS 02 R 8] a] 402 %
®4 H¥path entry finder, ;25| % ImportError. JETHEAEME KR MH InportError XF/RH L
YEK ) S path entry ¥R Bpath entry finder . %S5 23458 20§ - Ak Skt 4 Timport path fI3ER . B4 T V%
IR — AR B T 4 TR R g A T (BIUmT DA SO R 40 1 17 4% UTF-8
B HEHmY), WRATIEMRELSE, BEMNIZ5|K InportError,

StEs B ARG, A A HETE sys . path_importer_cache H13% %] imp.NullImporter HJSEH], HUCKEX LA FRE M i None
%% . 1% % I portingpythoncode .
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158 sys . path_hooks HfESRITE AR Flparh enrry finder, WSEFHFI9RHI £ind_spec () ik
fE sys.path_importer_cache H1{f A None (F/R HEEE 4% H WA X M B2 4% R[] None, FiR
Wmeta path finder FoIEFRB)IZALR

I sys.path_hooks HEIFApath entry hook RV X ZRBIIR EUE & —~path entry finder, WIPAT PN ES
B R ) B R AR K — MR A HUAS ULRH , AR N B AH gl

P TAEH SR - H— N EFMF R RN - S sys . path A H S A AR B, WHREHY
Rl LAEHSEAAFEAE, W sys.path_importer_cache HURSAEHUEMIE. HIK, BEAE RSN Y47 T
YEH FRIEIf T ER. 5=, ] sys.path_importer_cache Fr{fiffF ] importlib.machinery.
PathFinder.find_spec () iR [E# AR SEBR ) 24 B TAE B SR JE =S 7475

5.5.2 BRIEZEHEHEHN

RT LB OC WA A, WA T G4 S AR A B, PR AR A H A R A 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).

BT AN S Z SR — AN 4 a5 B iportion . JA2 45 H AT IR 2SS F A R B H ) oader | %
> None ¥ [submodule_search_locations | 1% 5— AL &riZ 5B 4 I 35

34 JRH s find_spec () BT find_loader () Ml find_module (), JGHEMEACHFH, EHESHE
find_spec () K& XHHH .

BEIHA AR H AR TR LB I B P A — A LB £ind_spec () o« NPREF G
7, BN SYEERZ. B2, MRAERARA H ARG LB find_spec (), XMWRE RS

find_loader () #2138, WS AR ZEREMNFK. find_loader () 2RE—A—"Jodl, H
WS —T NS, 5 I — A @ S portion. 245510 (RIiN#E#%) M None i}, XEHEFEKILLHE
ERA BRI A TR E A IS, HEHEIZ A H N e 2 PRt T — N4 25 [\ . X
JUT B2 —FpiE S, R Python # LK 5 A — NI AR R G0 1 SERTE N AFAE M i 44 25 TRl . 24—
AR S H AT HR 28R ] I 2k 2% 4 None B, 1% JC4HIR M E A S5 — IR0 —ANFS), At el DS .

WA find_loader () FTiREIMERAFIIEA N None, WHZH > 420, MHzME#S 2 B E T BN AR
R, 2 X ARSI

AT G HEHAM F AL, FEHEEFHERBERAE I TEEERD I LN ER
find_module () F¥k. (HEEKELHEHKE find_module () FIEMWH LN WA path 28 (B
IR EEIC Sk A X AR TR 3R T8 I AOE 4 IR E L)

B H AN find_module () FYEEFH M, W HEASARFEEESRH &R A 2 25 8] A 35 L
J3. W find_loader () fl find_module () [FRAFET—PMHEFHERS T, ARG LZHA
find_loader () MAHEEE find_module ().

5.6 HEMFEESARSE

BN P ARG R TELHE SR sys . meta_path WEGANZE, |, FEHSEEEON A 2 IR
R

— A AT A Ty AR R AR S AT ) R AT O IS B U S AR U H Al APT, IR 2 B i PN Y
__import__ () BRECTEEMLAE 1. AN TG WA DAFERIHZ G Bz Y, B IRAE AN B B 5 A
ERIET N
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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 X __main__ BY45%EIN

Xt Python ()3 ARGEAME __main_ BHUE —MFRANEOL. IRUHE S — 5 Pk, __main_ BIHUZAE
fERERS BB EEAIIR T, 5 sys Rl builtins REM. HE, SIWHEARE, EHAPHEIEZE AN
B RN main_ BRI T EOET Ak R R T B P AT A A T

5.71 __main__. spec__

M __main_ BRI TS, _main__._ spec_ SPTIEAMVHEE None.,

4 Python [ff fll —m BEIH B, _ spec_ S PLBNA M AR BB R BUAR UL, __spec_ thaHE
__main_ BHWERPATEAHR, zip XIFEILE sys . path & H B N BUE 7T,

£ HARMIEOL T _main__.__spec_ &P None, PUAMTHIL __main_ WA EZESTFA
AR AR X [

o RHBPIR

* —c I

o M stdin 1517

o FHM PRGBS ST

R RGO __main__.__spec_ HJ2N None, BPAESCHEMBEAR L al DAME—MEEL
A WARAEEAE _ main hRICEAERAR, BRI -m IF R

EEE AR main_ WY T—AA S ARIRH __main_ . spec_ BN MBCER, BN
BN TR AR, XRM TR EE: ] if __name_ == "__main_ ": AIRARIHYACAD AL
SAEBHB AR TE __main_ Aiyg4 =S ) I i {508 i A A T -

5.8 FFIH B RATR

XXX fehf e — A&

XXX * (import_machinery.rst) ;275 % % [ T34 Il — T R UL BLR A AR JE B vFnT DAY R sl A B 2 2
PR AR

XXX FEF WY runpy H1 pkgutil 5525 R AXHARYE DI 0G0 BT I S ARG “HiES T Bk,
XXX GBI TR __main_ MR R L iR
XXX HIEZA XK __main_ BERGTNFHEREE (BIATE R PEP 395 &),

5.9 &E3k

FANLH B Python H#EAEZ W24 T A A TARKAAE . JFEIRR GRS UL 3SR TT AREDY, (EAESRE 1% 30k
ZIRVFZ MR E B
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JRUGHY sys.meta_path ARG L PEP 302, JSEER LI L PEP 420,

PEP 420 4 Python 3.3 5| A T4 & =18 é,, PEP 420 iA5| AT find_loader () MMAEHN £ind_module ()
AR

PEP 366 ik T i) __package__ J&Mk, M THERHHHYRAH FA

PEP 328 5] A T4X MR XAMR A, HHRIEE T __name_ i3, % PEP 366 Jy __package__
ARG i o

PEP 338 5 AR AT .

PEP 451 7E spec X G PN T 04 MG ARSI B . B IERE I 205 Y AR 0 AR AR ST AR RS 52 Il S AL
il XL AR Foi T AR GE P28 APL I N E R AN R e — e B v

[Ef#
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

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

%iwmgw%ﬁm?ﬁiﬁﬁﬁ(%m,?ﬁ%ﬁﬁf%ﬂﬁﬁﬁ%Eﬁﬁﬁﬁ%ﬁﬁ%ﬁ%lﬁﬂﬁa
AT A -

6.2 &%

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

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

6.2.1 #RiATF (BFR)

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

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

NameError BH .

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

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

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

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

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

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

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

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

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 G4 A th BE AT, SCRRRAR A2 SR AT BISMEILR 2], X BFES A4 = i
—AVHERB AP HAANT TGS [25] SSEWSC, FH20b e W A R TCERH .

6.24 JIxR. KRESFHANETR

N THESIR . EAET L, Python ;LT X8 “RIR” WRRAIE, FAEBAAPIREA:
o HFhg B B A A
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P D3 i DU R R B2 N 3 = 7 B A VI 1T | WS
(5 WO RS S

comprehension = 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 await expressions. If a
comprehension contains either async for clauses or await 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 FIRER
FIES N e WD E e i SR QIR e SRl E S Wy I

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

VIR GRS TR A FR S, N — RISt h = S FR e —
FHVFRIBARS, HITRES N BRI T AT XSG . SR TN, 5 RS AR S
R e YO E B S Ive i g ()= 8

6.26 E€8R

A BRI SRR, 55 ER X HIET 3A 8 52 ) A

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

EEERKTE AL, KA — RS LR M0 E . LIRS0
)— RN RIRE, HoTR2 MR APOREIF AR A Lt ESAE, £ EESK
e RS R TR I T

ZERAAREN () kM RFHEEIT a2 .

6.2.7 MR

T UL e — AL 5 TR R B AT BE S 2 i B Aot 2251
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dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list n= key_datum ("," key_datum)* [","]

key_datum = expression ":" expression | "**" or_expr
dict_comprehension = expression ":" expression comp_for

FUE IR S E— AN TR G

o th— A~ g 5oy i (1 AU T 0, AT 2 e B ATBORIELASE SCF S 20 H = B R 1
PEAE T S TR I 5 ) B o K TR A VR T DAY SRR 2 97 i 2 U M IR Y B, e 27 S (EF
R U H R B

WS ** FoR F 845 6. BIERIERAUZ— mapping. T BTG S MAB 7L, JELLmESER
S BT SRS R 5 BT 7 SR B B U B P (B

3.5 BOFT A Prelfl i iR, sl PEP 448 421 .

T F A S IIRAE A S UCA AR, EREAE S RA AR, JRmr LRy [for Fi [if]
TA). AHEFAPIATRE, NSRBI EAE TR SN TR WU RO 7 4

X R S Y BR A LA AE 2 TR AT R 2R 2828 4 —epe (RIUER, SERRIUNAZ N hashable, XHHE
A X RARHERAE ST ) A Z R rh SN BRI 18 ST R I0 s — s (RIHE S s PR
AL SCAS) hy e A AR -

6.2.8 A ERER
HE A R T RS e ) S e T A AR T

generator_expression = "(" expression comp_for ")"

AR A S — BT A AR R o AR S HE S UM, DOBIAE T & e I B 510 & O 47552k
T SRR A -

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:
(x*y for x in range (10) for y in bar(x)).

A RSB A ] DA G . PR S UL

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 S+ 7 1% 1X, 25

6.2.9 yield Fikzt

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

yield Fik T AE 8 X generator BRELES 2 asynchronous generator FBHMEA 2. R H BEXE R EUE LY B
H yield b FE—DREAR N yield Rk S HX A REE K — A EMEF, I HAE— async def
FE SCPRE AR N yield FRiA ik Ve R L i A0 W 2R it o F A
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def gen(): # defines a generator function
yield 123

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

NIRRT A AR R AR, A R IR B RS A T A S B A AT A

M R KRR T B, BRIl — R, RN i o SRS AN AR e e i A S e R TR
1o MR RS — DI ERE A, 2B AR R BT AR AT o X & — BT RIS — > yield $ik
X, ERPITFRRBEEE, 4N R &R expression_list WfH. #ElSS, FATREIARRR
AERE TR, AR R Y HIIE, RO ARE, NSRRI A 5 5 A BRRARAS . o I A
IR ATR, AR KBRS I T o U eR B AT yield ka2 — AN Sl ek S0 0917 O 52
a8, KK yield Zak AR ERET R BT 2R AT AR AR __next () GAREELTE
HNER for 82 next () AN IALIRIZ None. T, WERM send (), ABAG R L HE send
DIRZAIULIERS

P A X Se i s B A S TR AR AR L BT yield 23, BATRAZDALE, FFH BN AR
%G ME—Fg DX A 1St B RO BB HIAE B AE yield 55245 LARSEINAT s P e 7% 2] 26 i 1) ] )

et ry G5AE T B AR LB Fu i yield Fhale ASRARMERAE (5 PRGN uie P R sc R el 4955
A WIANAT , PR AR R c L ose () Ik, close Pk VARG £inal 1y FAHAT.

L] yield from <expr> i, BLRIHRMMZRAAI N TR IO TEAEERMIrAE
HO LA L B2 M B A AR T B ¥ . it send () A& AT A LGS t hrow () & ARIAEA] S
WA E Y I S 0 TR s NS IR RSO, A send () $55]% AttributeError i
TypeError, ffithrow () FFILRIG] AT A FH .

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).

3.3 HOESE: N yield from <expr> PAZHGIEHIRA — TR
% yield FAACRIETH A M e b5, 355 T AR -
hs%:
PEP 255 - Wi ¥ iR aS £ Python FH AL #R Ry i e 1d TEAIHIHE L.
PEP 342 - jliid Wi MU A A5 S BB 3 A0 s APT AITEIRRYHR L, BRI AR AR TR FR A A o

PEP 380 - 4L T2k 251151 The proposal to introduce the yield_from syntax, making delegation to sub-
generators easy.

PEP 525 - 5B RN G 1 25 PV eR B0 AL AR T REXT PEP 492 JEATH" e i

4 R XA A

AT/ T A AR AR T2 AT T4 i AR s BB B I T

SV REE A MRS B BT IR A T IR A 25]  ValueError 54,

generator.__next__ ()
T UG — A~ A s o8 B0 AT B0 M EIRAAT 1Y yield Feah A BRI AT 24— A AR Al R K0l
i next () PRI PATIG, MEIHY yield £k R BUE N None. BiESARZMATE T —14
yield 5K, H expression_list WEHXIRMILG _ next_ () WAMHE . WRERIATHET
—MEFHRE, W5 A StopIteration FH .

BT AR R A A, Bl for PR E0E NER next () BK%L
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generator.send (value)
WEEIATH P A AR bR AR < KR” — ME. value ZH0RBUR YT yield Fik XL R . send () kS
IRV A AR )N —ME, BCE QR AR AR T A N AMER R W 25| & StopIteration,
%‘éﬂ%ﬁﬁﬁ send () RJFENA LRI, BAMPA None fERTHHI S8, BERX A AT DAREIERY yield
p A = VY

generator.throw (type[, value[, tmceback] ])
TR AR AL E S K type FERIM S, R MR A s R B P2 A R — B QR AR i %
AT MESBE, W5 % stopTteration . WA AR BCA MR IE AR 75, 5
SIRT H—M%E, WiZsESPERFS .

generator.close ()
TE A A R B R B 5] & GeneratorExit. fIRZ G4 Mgs ki Ew B L. XMEG| %
GeneratorExit (H TR IRZFH) WM I 8 W P H & R A A =4 T —ME, XM
25K RuntimeError. WIHRAERT| ZAEMHAMTRE, A EFaHME . WRENSFCEHT
FEBIEERB W close () AEf=R.

BIF
XHE—NRIRAYHI T, R T AR A S e A A T

>>> def echo (value=None) :

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

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

XF yield from Mfil7, ZH. “Python A fH-2HAE4L” i 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 R (a4 R e A AR X G S kA . R SRR R %
AR RN T . b AR A SOE BN TE MR B asyne for iR, RMTHE for AT
EAEOF B
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VA S N T IA 2 —FFaR Bl awaitable X1 8¢, AT RAEI RBEETRN R 30 BPRNS, PATRFEIAES—
A yield 2k, IR ELHREE, 1 expression_list M{EREIGFRTIWE. 54 MM,
HEERE R A RS S PR, WA RIS E . SRR NECRIERYHER A R AT ] 5
FALBRIPIRAS . B PATHE SR fp 8 A AR A 7 YRR )R — DX RIS IRAZ I, e BT A RS A 22084
SO yield Rk XUUR 75— MR A . R AT )G yield Rk MER S TR RATR k. 2k
fH__anext () WEERN None. AT, WERME M asend () MEERAGRILBEIZITENIE.

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 £ inal 1y 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 R AL, FPEIR N % E L % SR, B R - A BT e
Hacliose () FPATIHIE. XA 45 B[ ABEL ] sys.set_asyncgen_hooks () RiEM. M EHIK
EARET, S AR - R R R T E MY 2425 B AR R Z AL IR . 43 5% For a reference example of a #-
7= R VER S % R Bl A& Lib/asyncio/base_events.py FHEEHIH) asyncio. Loop.shutdown_asyncgens,

yield from <expr> FRFUNRAES A s ol B b (] 51 S B s ik

SETEPR-ERBAHE
RXAT/NTHEIE T P A AR AR T, e AT AT T4 ) A 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_11ist 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.

Wi it asyne for PRI o

coroutine agen.asend (value)
IR —ADNATERENI R, EARIBA TN 2RI % 5P A A AT . SAER N send () Jrik—F, IOk
o YRR —MEG TP AR, H value S U 2T yield FakAWEE R, asend () Tk
JI 38 [ 7 T 25 R X G Al ] AR s AR R ML, FMECA TS K StopTteration, BUE AR
AR AR T A — MELR 1 WG| & stopAsyncTteration. Miflasend () HKEZN LM
anit, BWIA None VENTHISEL, N IX I AT AU 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 —NATEEREXS R, B RTEIB AT ) 520 A2 iUAS sR A i AL B A — > GeneratorExit. U
Rz 5L A A REPOE R XA EG] & GeneratorExit (H T KM IKIZFH) MR [ 1) w] 4
REXI R 55| & StopIteration 4. J5EEUH M 520 A mi s r ak [m] i AT A EoAth T S5 R X 42 0551 &
StopAsyncIteration 5## . WIRFLA WA T —ME, ZTERX LS5 K RuntineError,
QR TR g 5 | KA AL 3, B R BA TSR E . RRPAENSFCEH T 7
W ERIE RN ESHHaclose () $FREl—AAN AT F ) TSRS
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6.3 [&&

JRRR RIS T P R BRI RE. ENTMAEDT
primary = atom | attributeref | subscription | slicing | call

6.3.1 EH5|H
JEPET R JETa A — AR s — 48 B S

attributeref = primary "." identifier

B B AORAE A — A SCRF IR AT BB 52, 2RO R SCRF RIS I . BRI R S sk
PAFREARIRAT N A AR JE M. XA AR Dl R getattr () JPIRREAE L. ARXAEIEARTT
M, WF5|% AttributeError S, HMAYHE, B AR I FEBNEXARIALXT G E . X F )8
PES T B Z YORAETT B L AR R R 52

6.3.2 }HER
BGIRAERFS (PP JeHESNER) S () X — I

subscription = primary "[" expression_list "]"

IR RS RME N — A XM ERENN SR (Flmy L7 o 8P E XX 4 EidE
X getitem () J¥ERCEFHMBUERIE,

X AEXR , ARSI G SR R

RO MGT, FRIRABNFRAITORAE— A PAIZB I S BRI SR , ShEURAE S AEBR A gk Hh 2 S v
WHME. (FEAIFA—DITH, BRI A —00.)

WERIFEAN A, FIBXIIRDIRE R — ARSI Y) .

AN BEA AR 9 P B E AR SRR IR IR B 200G (2, WEFIUFHRME__getitem () J7ik
P RLE ARG AT K BRI AR5 OXFE x [-1] 23 x RIRE—T0). FPERELATE—A/)
TR B A R, AR b iR AR S i R I (ANZIFURED) ot TXE s S ML B SCREAF
TETXRI__getitem () Tk, HERMITERTRFGELRAMIINIXF .

FRARITUZTAT . TP A BRI 2 OO — NP AT 747

6.3.3 Y1

PRRTERF NS (Fo7ds . JUHER) Pk BN SRR )R AT AR RK R A R R de 1
R HE R, YRR AREAT:

slicing = primary "[" slice_list "]"
slice_1list = slice_item ("," slice_item)* [","]
slice_item = expression | proper_slice
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[Iower_bound] ":"

expression

proper_slice
lower_bound
upper_bound
stride

AR Y IE URE A E— B0 ARIE A A SRR R VR R 2RI R 513%, AT ATl (R d
W PABRITA YL o O TONBRIRREINAE A, Tl E SCR U DU RO ST T AR AT A DD R R T BRI
P SC (D) R8RS EF Yt E T e i) .

IR B8 SCANTR P e o B4 2o — ARG TR T B9 U0 R 81 R A g Y B EAT R 51 (45 8 il R — R
M__getitem () J5ik) o WERDIF ARG E R AD—ES, MR — A6 & U0 7 T e iy o4l ;
MY, SR AU I A . UL I —ARiAa, Wt ix b — AN IR R %%
P — X (S irE R AR —37), WAREY start, stop fll step YRR 510K
Freg iRt EARRRERAE, Ak ] None Akt

[upper_bound] [ ":" [stride] ]

expression

expression

6.3.4 iAH
IV R A P T BB 23— FR 9 A2 SR IAT— A TR TR (14 function):

call = primary " (" largument_1list [","] | 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 u= identifier "=" expression

AN AT TR (L AN S SRR NI S AN A

PO B AR — AR 5 O )72 LRI eR e, B, WEXIRIITE, BWR, KLFIHTT
EABALMAA _ call () HEMXZEZTEANS) . Irf SHFEEFESRHRPORE. H2
58 3% 4 2 S —3 T RIE X W parameter | Fma)1k .

WERAFAE R T 28, el U N B O BB A B, RS R R
IR WA N ADMCESH, W ENTRAR N NS KI5, ST XREFSH, R RA R E
HOR B2 (AERAR A5 56— D IESE MR TSR — 236, R ) o RS AL E BT,
M5 % TypeError . BN, KHSEEMASMIITIHTE (BEIFREACH None AT M7
ASHAEISE RIS, ORI 25 000 1R B ECE LR BAME RIS . (B — B SCESHOOAE
MEPATE Ik, MUPIRECF M AT A G RN B, K5 2 BOA AR R Y 25 S HUE R I8
Pt SRR DL 5 B2 o ) AR — N ARIEFE S A R E BOAE, W &51% TypeError R,
MM, CHEFEEMRISIR SN RS H %,

CPython implementation detail: 3265 ] REER LA S RO A M AR A E KA, RIBEE AT e SCRBE 1937

GIA “and”, HIAREA LIRS A, £ CPython 1, DA C 45/l PyArg_ParseTuple ()
SRAFAT HS R R B PR T XA O o

WARIFAERIEXZHEM DAL ESH, 25K TypeError 5, BRIFA DM EXSHMEM T
*identifier AJ¥k; TEMIEI T, RIEASHHZRZ—MUETZRMESHEITH (WREAZ R
(rESH A — =Tt ) .

WRAT A KB P SR 5 Z W IE SRR, K251 % TypeError ¥, B —MEASHALA
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T **identifier A)¥E, ZIEXSBEEZ NS T 2R XEFSE T (1 871 NS5
EAEN SHXT NV AME), WREHZ R EEFSEN A Gii) SF.,

WRREEH P LT *expression f)¥E, expression MR K —Aiterable, e BiZ P ERITE R IT
EOWUERBUMIMI ES . XT £(x1, x2, *y, x3, x4) M, WHE yREH—DFH yI, -, yM,
BN T — DA M+4 MLE S xL, x2, yl1, -, yM, x3, x4 FJE .

R — NG R IE BR *expression MEA[AEM T BRI X BFESE 2 5, (HESEXEFESH (DA
JATA0] **expression B8 - W) ZATHALER, F it

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

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

AE [ — AR H [ ] S B 7 SR *expression AIRAIFAT L, NILSE PR EXFEAIRIE A 2 K24

IR BL T **expression 43k, expression WURIEN — A mapping, HNEXGEATERH
SN KRBTSR MR REETFOAAE (N BAXRBTFSH, SOk A 7 —MFE), MAF51K TypeError
S

/i *identifier B **identifier MARYIESHAREVN LI ESHA BT SRR

3.5 MUEEAE: pRECA AR RO~ A~ PR, FEESHOTREIRAE TR O RYFE () Z )5, TR T
SR REIRAE T IR AL (< %) Z 5. th PEP 448 KSR AL

BRARS K TR, WA R SAREME, RE{ERATEER None. iR [MIE 57 AT m R X526
A,

WA —

A EoE SCeR%e: B ARSI AT, I A AS B3R AU BT 55 —F e R I UE S 98
IR BH MRS W3 20 L . AU BIAT return TRATIY,  phHAR E B RO ik [a]
fH-

WELFR B ik BRSBTS . A X N B R BN 7 ¥R A 2 L built-in-funes.
PR RIS — B LBl

RSBk VMM A 7 E R, A AR RS IR LIRS BI R L —I0: L0
H—BE

Reebil: ZRMAE XA __call () Ik MERRCRFEG TR %I,

6.4 await FRixxX

Hid coroutine AT AR — Pawaitable 34 . A BEAE coroutine function P .

await_expr = "await" primary

3.5 BUHTIA.
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6.5 mEHF
FEBSIRFI S0 HAEI e M —TE B SRR I L AR A S LA M — TS B 54 . AT

power = (await_expr | primary) ["**" u_expr]
Rk, FE—AARMESES RS EA R HIERA I, BREMPREMNE I ARE (XA R R KR
AN ) @ —1**2 SR - 1.

FIBFATS M A ZEOA N N E pow O BRECEAMFEIAYIE S GRS B T A S U R E
WHIFTTIEH . BUES R SRR, SR N R 2R 2.

KT int BAUAGBRMESRL, S5 EA SRS FERER, BRAIEE SN EG BT, rES
BN float R4 float 28 AGZE R . Fln, 10**2 &M 100, 1fj 10**-2 j&[A] 0.01,

X 0.0 T ERIZEEE S5 ZeroDivisionError, XM T 0B R KIBE R A complex 4§
fH. (FERWIRAH X5 % valueError., )

6.6 —TEARMMEH

A SRR Sz 3 B A R R A ek

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

—ILIBFAT - (1) &7 A HBES B 1 fE .

—ILIBFAT + (IE) &7 45 HAEHSHM R R {E.

—ILIBFAF ~ () BIESR R X B S B UL . x WS EUSOE SO - (x+1) o B R TR
TEFTA =ML T, MRSHHRBAIERH, K51K TypeError FH.

6.7 ZRBREEHF

ORI RATEIE LRSS W R SR AT AR I TR E AR, BREIE AT AP
AWAMEIGR, —MERTREBZELR, 7H—MMERTINEAELE R

m_expr I= u_expr | m_expr "*" u_expr | m_expr "Q" m_expr |
m expr "//" u_expr | m_expr "/" u_expr |
m_expr "%" u_expr

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

IBHAF * ) it SRR . WA SREE LAY, E— SRR 75— S B
ARSI FERT—FEDLT . AR R R BUR ISR . (EfG—FPIEOL T, RHIT P E SR ;
HAL N TN SRR 2 A

IEHEAF @ (at) W H AR TR YR . %G N Python 28R SE I B 45 .
3.5 BUGHTA.
BEAF /(B A/ /7 CERR) R b SR . IS e o M R 288 . BB B &4 —A
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float {f, BEHAMBERRILIRIZREG BERAERBE M [foor] MBHHTEARBIRMER . RAERIZ

BX5| % zeroDivisionError 5.

BREAF 5 (B K55 2B — DS B A SR I N EESER e R 2R 2. G S80h
XG5k ZeroDivisionError %% . SEAIDAUNIESEL, BN 3.14%0.7 ZF 0.34 (HF 3.14 &F
4%0.7 + 0.34). BUZBEMAMNEERMIETEZ 558 MR8 (80U hE): GERNARHE—e/NT5H
TR A

B S EAFB AT A R SR x == (x//y)*y + (x%y) . FCAMEG: S AT B
¥ divmod () SEEIBEFT: divmod (x, yv) == (x//y, x3Y) o

B T PATRLE S, B ¢ AR R EHA THUTIHR W EAF g e (ORI ) « P47
&AL VERIT 1A 2 I Python JF 5% | old-string-formatting —7 .

%ﬁfg%‘ﬁﬁ% BOEFAFH divimod () BRECRPUE XM TREE WRALEF A abs () BECR H A4 R

IBFEAF + (addition) K SR . PSS REE LA BT, BB IR 2SR P51 o FE R — Rl
T, PR R R B R SR . TEG—REOLT, R IAT oI PF R A

SERAT - () HH BRI T SR SO A .
6.8 BAIER
BB A T HARE

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

XGRS ENSHE SRR SRR SR E W HR L
A n (IE SCRBE pow (2, n) BEER. 7288 n (e SCH LA pow (2, n) .

f#[E): In the current implementation, the right-hand operand is required to be at most sys . maxsi ze. If the right-hand
operand is larger than sys.maxsize an OverflowError exception is raised.

6.9 —EH

=ML F 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

BT « MPIDSEOATHAL AND (5) 25, WASEU AR

U B4k abs (x%y) < abs(y) TERCFP AR, (HMTERARMNE, TS ARNGIE, HERE ERGE. fim, EFEEiF
& L1 Python 7% sS850k —~ IEEE 754 XUREE4UE, N Tl -1e-100 % 1e100 A5 1e100 MRIMIEGYE, THELRERZE -1e-100
+ 12100, XFEAUA FIEHFET 1e100. M4 math. fmod () REIEERIMN S HA 58— NS EWIEGPE, B e Fg oL~ R
WRIE] ~1e-100. ARy 2 08 E T HAR T B

2R x WS AEREE T y R, W T8 ATETE x//y ATRES I (x-x%y) //y Ko TEXFMEIL T, Python £3R ] fF—4>45
B, PAEAREES divmod (x,y) [0] * vy + x % y REEHT x.
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BEAF ~ XM SEATHE AL XOR Gre) 25, WADSEA AL
IBRAF | XA SEEATHEAL OR (8) 125, WS EULAUN AL

6.10 LLBHER

5 CAJd, Python "B A LELZH R LSEHME, RTAEMEAR, BASILERE . H—5 C ARZAAET
a < b < cEFEMFRIAN S GER AR AREL:

comparison = or_expr (comp_operator or_expr)*
comp_operator = nen ‘ nsn | n__mnm | ns—n I ne=mn | ni=n

| Hisll ["not"] ‘ ["not"] "in"
H Rz S iy AT R (E: True of False,
WEGEFPDMEERIE, fllllx <y <= 2% T x <y and y <= z, BTy HRE—K ((HIEEMF
BYETY x <y EHRWERR z HAPERIE) .
IEXM PR RXHE: QR a, b, ¢, -+, y, 2 R opl, op2, -, opN HIBGEHESF, W a opl b op2 c
... vy opN z % T a opl b and b op2 ¢ and ... y opN z, JG&FIAFRZLEHZENREX
2 Rk —IR.
WYEE a opl b op2 c NEWRETE a fl c ZRIBATEME, B, Wx < v > z XHEMEEREEG
W (BRI KITE) .

6.10.1 {HLELE

BEAF <, >, ==, >= <= H | = LFHRP DX RIE. PN RAZRGH T,

A n R —EO Y REA M IE GEAREAFRRS ). XSMETE Python g —MHI4HHAR )
W& BN, XS EAE LRI k. TH, SR AESR B R =, fland H4
PRERE RN S . RGBT S T — MRRE RN GBS . ANTRT PATAA IR 23 1 S BT G2 LU e [a) 4 b
ESCT R RAE.

1P AR obdect i) (FLEESUNE) T2, ETHBA object 4K THRAI HARTT . JZTTIL
WS F A AR 1 () REHCHIIEATH, WS ILA RS,

BN —BE U (== F1 =) BET W LRSS . B, BAMESRRS 0 50— B R SR 4
HARFFR RS L0 — B AR A S . e XA T AR SiPL2 A BT W BRI % 2 A BT
= is yHEKRE x = y).

WIFHGHE (<, >, <= il >=) RNRATIROG: RS £T] % Typemrror. MLEBRIRINT i 26k
5 — U FUBE A ] 72 (L

i FUBOIA R — B BT R, BAARFER RS SO SR AR, X AT REA G A3 LU R 7R 2 G RE X
HAETEN BN EE. IHRRATEEH A CWBATY, b L, 2 N ERAE R XA .
PATR B IR T e BN BB AT .

o NEHEIEA (typesnumeric) DA AR UEHEZT fractions.Fraction fll decimal.Decimal R #EfT
RENNERANES A LU, BIAMBR il 2B SCRROOTF U . TSR AR B A, B &8
(FB3:) FUNIERHET IO HA SRR .

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

o RIS (bytes B bytearray HYSEBI) nIHEATIEIL PIRRFIES AN LR . BT HOTR I
FAE T U5 HEAT IO

. ??ﬁ% (str MBI fH TR Unicode BT E (WEBRAL ord () MYZER) 5 4P 2E AT LE
B
TR R S AN BE L L

* J74 (tuple, list B range LB AT AT NFRRYLLEL, range i —BRH1ZA SCFRHRT L
Beo PAEXTRAESFA B R AR R AR, BE BT LR 5 % TypeError.
Jy A AR SO R B U AT A E e, I B AL E TR H R
HIToRHITCR B SO, ZUUER B BUEX T— M2 IETER x, x == x BRNHE. ETZRIK,
FEEHBITRERN S, HHMRXIAFTCR I TIOR IR . WRICEE B RO, & fr a4
SRR WA R RS A. XE T RUMITR, SR AR T ITR L, I HaTgEa 9 A
i BIeSTES F b T AR B SR AR ER, RS EOA T AT

>>> nan = float ('NaN'")

>>> nan is nan

True

>>> nan == nan

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

True <-— list enforces reflexivity and tests identity first

PN B2 T ) ) 7 ML LR A

- WA ZTELEMES, CAIMAUC AR, MEKE, I XN TCEE RS (Fh,
[1,2] == (1,2) MBMHE, FRHBEBRMHE).
- XFEEHRF RN ZTE, HF5HE MRS CERHDFHE (Fln 11,2, x] <= [1,

2,v] WMHE “x<=y“ #[4]) . RNV ITCEAGLE, REmZmEHFER (Fln 11,2 <
[1,2,3] NE).

o PIAWLS (dict MOSER) B EAHEE, WY HACY BT A FMEW (4 15) X BERER 3ok LR
HELE F RS -
WP (<, >, <= fll >=) ¥5| kK TypeError.
o 5 (set { frozenset PYSLHI) W TIEBY ATRAIES 2B G LUK
AR BE AT E N FHEMEER . X R EAG & LEeHF (Bl (1,2 M {2, 3} A
LEENE, BIANBEIR) T8, WA aEE. MV, EERNEEE KT 522 HEF 1R 5L
HISEC (B A H— AN EEFFREHN min (), max () Fl sorted () K AR A KR E LAIER ) .
LA R s sl Hoo W B R
o REHCOLMNE RBIN A LB T, HIENTSREBIAN LT R,
TERTREMIIE DL T, P SCRAE 5 L LU AT A ) B 224 A0 — b — PR A )
o MBI %2 H IS . Ha)igie, A RSt it b iz A0 4
3 Unicode FRIERARAX 2 #4% (AN U+0041) Fil 3 2545 (B0 [ RSHT 748 Al ). HE4 Unicode Hi K Z 8% 7454 R —4~
TARACH, (A — S G 45 T 2 NS AU P8 ks . N, R F& DA TSk SH T 58 ¢ [ pAH
U+00C7 557 b1 A Fg F 45k Fm, AT A —A> U+0043 1547 b1 A sk F 45 (KGH T 548 ©) I b—4~ U+0327 1547 L1 424
FH AT LTI ER,
SFFAE, RIEESF 23 Unicode T AT HURE . X AT RES B A ESE. FA0, "\u00C7" == "\u0043\u0327" }

False, BIAMINEFBIMORF—MHEFES [WE PN RS T#48 Cl,
B GTFAFON (B AR UL R ) AP R i 7 b, M unicodedata.normalize ().
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x is yEWEx == v
OB R RRRAY o AR, IR R A HE A Y 2R
x == yMly == x

x l=y My !=x
x < yMy > x
x <= yfly >= x
HA W ZR L. A (f2E) Bl 2R Tk —x
x>y and v > zBEEx > z

x <y and y <= z BHE x < z
B 1) O W% S B /R IR B . il , A2k %A H W] i 45
x == yfllnot x !=vy
x < yfllnot x >= y R THEHT)
x > yfllnot x <= y W TZEHT)

%Iﬁéﬁﬂﬁ’l‘i‘%ﬁiﬁiﬁﬁ%?%éﬁfif%@%ﬁ% (BN oM AESE A i) . 735 total_ordering ()
Bl o

* hash () WERMIZGREME 2. MFERXTRYZEE R AMERGAE, SERCh ARG
Python F AN il ZERIX L8 BMEAN o SEFr b, ARRCTE AU — AR LEALN K 1)1

6.10.2 RREAEH

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 yisequivalentto any (x is e or x == e for e in y).

XTI AT RAORUL, M HEACY x & y TR x in y B True. —PEEMRIE v. find (x)
= -1, FFEMREEYICEMHAFEFREN R, B " in "abc" $fR[H True.
XFENT__contains__ () FEMRFBECERU, W y.__contains__ (x) RFEMENM x in y
RE True, FHNR[E False,

For user-defined classes which do not define __contains__ () butdo define __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
1n 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 is and is not test for objectidentity: x is vy is true if and only if x and y are the same object. Object
identity is determined using the 1d () function. x is not vy yields the inverse truth value.*

TR A BRERIE . ISR LSRR B, KT RES TR B e R P £ s BRI IE DR IER TR,
BN K BN S BI TR SRR (B AN i At . (5 B AR A KBRS0
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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" [parameter_list] ":" expression
"lambda" [parameter_list] expression_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

m.mn

def <lambda> (parameters) :
return expression

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

6.14 RiEX TR
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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 A R, s B AR S RIAAI R e JCA R RS R
IR . FIRARE N EAPORE.

— RS+ TR TR HIRVEB TN — A iterable . ZT BTG PR AR BRI TS, et
SRR A E AR . SRR

3.5 ORI FaR B R AP R AE AR S, fRIh PEP 448 4211,

AR RMIZ S e ARG (S0FK S£0) IF 20 AEPTA HARROL AR T Il B0A AR RIE 5 /Y Fh R
AL OE I, R ERRE . (Eeg— o, M- NAENERETES: O.)

6.15 K{EIFF

Python 4 M7 B 47 I X Bk AORME . (EERAEXTIRAELERARAE T, A& e T 22 MgeRE.
FELATIUATH, kAR R AR e Bk (E

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

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

6.16 EEFMTH

T Python HGEFEAFIILSEF BT T84, MmRItfedt (Badbe) Blimmiisedt (Rieghe). M
Al FATCAs N RE AT A ARG . BRaARmE Ralbas y, NS —ouisii. HFE BTNz
BRI (BT REHRNEEAIH).

TR R R AR S A AR R AL e, R I AE 5 A TR R A R R
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EEMHF it

lambda lambda FEiA=0
if—else AR

or i /K2l OR
and /K% 45 AND
not x K2 5E NOT

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

HBGaS, A3 A UG A AR T 5 A5

{5 s OR

A

{7 5 5 XOR

& ##{5 AND
<<, >> A
+, - A
6,/ //% e, R, B, BB, B
+x, —X, ~X e, 1, #%{i3F NOT
* % %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
[E)f#

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,
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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
IR A LR PR A IRE R H A5

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

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

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

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

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

XFHPE TS, SWB__setitem () FIEHMEHE LK SEL.

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

C
[

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

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

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

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

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

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

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

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

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

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

7.2.2 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.

ﬁﬂﬁ;’l‘%%ﬁ@ﬁ?ﬁﬂ?iﬁﬁﬂ%ﬁﬁiﬁa W% 42 75 Az A E R ) R A . ARy 4N S 7F R B0V E S8 Y 9ok A
FHRAE

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

W%

PEP 526 - bl ERiE %32 BUE N TArd A (MR RFLHAL ) RAMIRE, MAFRET
R TRIE

PEP 484{- RMPOR ZARBUE I T typing BURPAGE N RBAR SR BEARHE AR, AT/ #r T 271 IDE
JIrfdi -

7.3 The assert statement

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

assert_stmt = "assert" expression ["," expression]
RIEIE I assert expression Z 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 ) -

32 Hﬁgﬁﬁé TEZHIA A, AR AR PR E AU B AR B, R H AN =5 i 44 25 8] HH o
Gy =SSN

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 TN T mE epiE: WRAZ A, W A K& XN 7 — DR 8L s, e IENT 5
__cause_ JBMEHORBKBIFIGI AR . WG LR SERGAC P, W HERAT B H R

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

(continues on next page)
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(R —H)

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

WMRE AT TP rinal 1y clause: 55| %, ZRUIAIHLE S RS EEIER , 2 HiR S8 56
KRR H Y __context__ J@ME:

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

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

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

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

S FRE AE AR from FAJHHEE None Rl ZCHn A il:

>>> 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

ARABWEZEEET T —WER, A X FEE S RIAEThe try statement — 5
3.3 R % None ME AT HAE raise X from Y P Y,
3.3 MU il __suppress_context__ J@MRMGIFE LT XA ER.

7.9 The break statement

break_stmt = "break"

break fEIHIE LR SHIT for Biwhile PEARFTHRER MG, (HA S BTG K R i E S
ESUMTE

It terminates the nearest enclosing loop, skipping the optional e 1 se clause if the loop has one.
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WA~ for fhERibreak JTALS, RIEERIE R H bR R H 2RI

When break passes control out of a t 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 fEER ERSIMBLT for Miwhile fEEFRPMRER MM, HAS I TRIGER N 0 & £ E
N finally TRFHRENNRIL. BXREERITRATHIINZ R — U

When cont inue passes control out of a try 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" identifier])* [","] ™))"
| "from" module "import" "*"

module (identifier ".")* identifier

relative_module "."* module | "."+

EAY import i54A] (A from T41) &M T
LA — M, WAL BLE S INBFF R LR
2. fE Rt 44 S Ry import WA KA BT AL AV T SEE (AR

VEAEE 2T (HESSR) XA TR A T4 20 AT, 0[] 28 AT 43 Uk 37 1)
import 1&/4]—Hf .

AL IR AN AU BB 5 A A 0 — T A IR RA, K iR 1R e AR 2 AR
AR AR, PAR AT T R ARG A TR . X — S AR RN, WA BRI Tk 4k 2,
A RAENIRAAETE, BB A TR A K A T iR

AR PRI B SR A, AT AR AR =0y X 2 A SRl 44 25 18] i e
¢ If the module name is followed by a s, then the name following a s is bound directly to the imported module.

o WEORBATHEE HAUA TR, HPET AR i i JZ AR, NBLBR I 2 PRRF 20 5 2 Jrb i 44 2 1R g
X T ARG -

o WERBE AR T fim 2B, A S5 BB ) e /2 0 ) 44 BRI B0 2 B Sy b i 44 23 1) A
HX %A E RGBT AR S8 B KR 44 R ) TS RE BT 1

£rom LA L FEms B —
L AR from TAIRRE RIS, WA DELE X INEF TR IR ;
2. M import FRIPHEE MR IAT :
L A AR AU A %A PR R
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2. WARES, 2T ARG ZAME B, REFHREER S ARICE R A 1ZE T
3. R AFFTFZEM:, W5|% 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 K H

WAARPAFINREC R — AT (), WITERER e SR A A 44 FREs ik L mpor £ TR FIFAE I A I
e F Ry 4 251

AL E SR R 8 AR ORI AR i S [ G A __all  AYARRORERE R WA E
SC, BRAUR TSR, KA AT E LA AR, 15 __all_ P SRS
BN A H BRAAAE. AR __all B H0E L, WIAH L FRIE SR SRR A fiy 2 25 8] 4% 3]
A AN RIZ TR O ) ATRIAFR. __all  WUAEREAS A APL B HARRBE RTINS A
JET APT PRI (5 ANAEAREER AR5 ARS8 ) AR ) o

BEATERN S A—from module import * —{UXFALMLER o Aoir. =l EREREE L P FEHE
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 £rom 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?2 .mod. The specification for relative imports is contained within PEP 328.

importlib.import_module () BHH IR AEh AR E B AR RS .

7.11.1 future {E4)
future 1% &) J2—FEF X iR R 2, HEWIIEANRRERBTHY M 6 I AERR & 1) AR R FEAS Python KA TR h AR
HERFIE B VA B0 X

future PEAJHY H R BERFAETE 5 P 5 I T AFA SRR Python RAMMAWERENES . ERFETEA
RREHAE SRR PSR A HE 2 T AT B 8 P R o

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

feature identifier

future 15/A) WA IHEFE AR S L B B . W DA BRAE future 1547 2 BiAT A
o BEHL SRS FEAT R (AISRAFAE)
o THRE,
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o =47, PAK
o HAth future {£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 1A 7E 13 F 2 BEOR BT MURRIRR R - A% DAL T 1 SRR SO 5 5 el e A B [l R AR R S B 3B
AR B AT RE B ABTIO AR A TR (PIABTE PR B ) FEIXAI R DU T 228 vl BE T BE LA AT 1) 05 500k
AT . IXARAY P E AN REHER R TIN5 A 1R .

XETFATATEG TE W) BATRAS, G 1S EOMTE LA P2 FREOE S, AR future 1546 5 AR RRE I &
T A A R o

FABATIN T CS AL import iEATHI ] - AFAE— NG SCIRFEANE I PR IERER __future_, BRAER
£7 future TN DA T ABEFEA

FARY A A7t T future 7847 7 5 A O35 41
TR A R R A B L AT 5l 2 A

import __ future__ [as name]

X future $H4) ;B — 2B REATE LEOEE IR I3 import 1541

TEERINE LT, #3d%]) Code compiled by calls to the [N '# % exec () Fil compile () BV Frgmis i FCagan
REIF—MEEH future 15A)IRBE M 2, e future 1547 BT EBRATETEFIE o BUAT A 0] DA
compile () HYRIIES UM ATE Bl S X R A SCRY A T 1R 1R

TR H AR R AT TP A future 1EAPRFAEMRRERS 205 S A B AP A 2. IR — MRS 1 e 3l 8
T -1 3D, HEAT MR FRRIAT, HZMAME future 154], ERELEASTEF BT
R ZJGRFFA R

L4

PEP 236 - (8] __future__ 7% __future__ HLHIHSATHEIL

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 g1obal, 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 ERIHFHNI A FAGEE X NIERXES , AWRMIT for MFRRIER AR, class X, W
BoE X, import IEAEAERAREZ H .

CPython implementation detail: >4 5 1) 5 B AR5 ] SR B4 0 Lk R0, AERR PP A B 24 0 T ARG A il
PR oA R A (Y S B AT BE S EOA SR 20K, R A R P 15 3

Programmer’ s note: global is adirective to the parser. It applies only to code parsed at the same time as the gl oba 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.
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7.13 The nonlocal statement

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

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

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

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

fEl: Y PIITENEIR TS S 2 — RO R Gk A AT R A Tl Pl plns &) . 24 —4 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

;%‘gﬂ;ﬁﬁ\%ﬁ&ifﬁo 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 u= 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

YEEE N

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

KRR S H TR 25— AN I 2 R REAE except TAIZ ST . S0 S BT FRAEOR AR I T[] 3
FEIIRFOUT , EMSIBIMHEARWIRIEERG | AT, (R SR AL o PR A BB S AR — IR AL

TE—> except TRIAPEHATZ 1T, A RK5FH WIS BAFE sys B, Wil sys.exc_info () il
. sys.exc_info () &E—A3 704, HFHE. FHLOHMEIPIXTZAR (S WirkE X2 EREH —
il ),)Hﬁ{gﬁ%ﬁ%wﬁ%ﬁﬁﬁiﬁo 2 AL BRI BRBGER B sys . exc_info () M{ESKE RN (A
HIFY) JEAE.

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 finally ispresent, it specifies a [cleanup) handler. The t ry clause is executed, including any except and else
clauses. If an exception occurs in any of the clauses and is not handled, the exception is temporarily saved. The finally
clause is executed. If there is a saved exception it is re-raised at the end of the finally clause. If the finally clause
raises another exception, the saved exception is set as the context of the new exception. If the £inally clause executes
a return or break statement, the saved exception is discarded:

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

fEfinally TAIPATIIE], R ABERHURTEE .

When a return, break or continue statement is executed in the t ry suite of a t ry--- finally statement, the
finally clause is also executed [on the way out.] A continue 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 return statement executed in the finally clause will always be the last one executed:

>>> def fool():
try:

(continues on next page)
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(R —H)

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

B XSRS (5 T DALE e — 7 4RE, A5 0 ra 5o AR SRS 155 B0 DATE The raise statement —
SIETE

8.5 The with statement

with WA TR M LR SCE S (S Wwith &8 £ F L4572 35 —37) & X R AT
X AVFR L £y - except - finally IR TERE A7 (L .

with_stmt
with_item

WH—A “TH” Wwith BTN TR
LoXf BRSCRIZA (fE with_item gl SREATRASF—A~ B SUEPIRR .
2. WA BFCEBIARY__exit_ () DMEISZAEM.
3. KGRV E R SUEBASY__enter () ik,
4. WRwich BAPAE AR, RE__enter () HEIRIEERPIRMELAE .

"with" with_item ("," with_item)* ":" suite
expression ["as" target]

#iE): wich iBASBIEIR_ enter () FILREIRRZAEMR, W__exit () FEZEHM.
UG, WERAExT B s R M 0] & A AR, W2k A AR TR AR Nk AR R B 1. 200 R TR SR
6%,

5. PATIHRAMA.

6. SO ERSCE RN exit () Jrik. QURIEAIRRDIR R RS Eu, WA (EA ]
WE BB NSRULBES_exit () WML, FRAE=1 None 4L,

WAREM AR R R R E SN, HHERA __exit () FEHLRIEEAE, WZRESuEHT]
Ko WAGRIHENE, WZRHESPENHE], HoMGhdTwi ch B2 R HTER

WMASEA R T R DAMOEME R, WSEE __exit () MEREMEXPZNE, H2AEZIGR T
IR S E AL B ARSI T

WRAZATH, WAPNEFAEL i ch BARERABE LA R SCEHE:

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

FEMT

with A() as a:
with B() as b:
suite
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3.1 S TR B AR,
hE%:
PEP 343 - [with] %4y Python with iEAJHFIERGER . 25EFRHE

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 Eargument W] ATEVA 9, EILIEOL T 2 S IEOAMDREN . IR —1TES
HABNE, FEFATE [+ ZEIRIESROLAEABRIME XA AERR BRI T RS

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

BRI A SRR — 5 o SRR A . RO T B R 2 TR S VRS A TS E, B0 A2
B, RS, SUTBRIME. WRATE [+identifier | XFMIER, EWWIHIA— T4l
KHEMUEATHONI AL ESEL, BN TCH. ARAFTE [**identifier ) IXAERIE, ELIALN—
ASHTHA FBSR B IAL MM X B 24, BRI — RIRBLR S WL 78 T+ ) 8 [*identifier]
ZIRHIESHGR U TS, Rt X7 S AfH.

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 in the __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 BUIER IR BREUR T—Rx 5. E— A RENERATHY [def] 1HA) 2 L—>JRriB el £ Al 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

hz%:
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 (308 N E OSSR K mi; ENTR ATt 5, L@ tEn @i self . name
= value YEFVERBEE . BRLHIEIES T [self.name ] FIREARVII, 241 1y 2 B 5261
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

ws%:
PEP 3115 - Python 3000 P C X8 U2 BB SO Y HITRIARIFL I, PR T U by iy A e R R 1H
SRR .

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

8.8 thiE

3.5 BGHTA.

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 .

PATF A

async with EXPR as VAR:
BLOCK

e L SN T

mgr = (EXPR)

aexit = type(mgr).__aexit___

(continues on next page)
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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)

AWBH__aenter () M__aexit__ () TEFNE.

Itisa SyntaxError touse async with statement outside of an async def function.

hz%:

PEP 492 - f§i )] async fl await {57552 KR AE A Python vt — AN TE AR B S, 3SR Y 5
KRBk

[EIfg
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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¥*

100 Chapter 9. REEBRAH



cHAPTER 10

4

ERREERESE

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

# Grammar for Python

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

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 [',']]]
| 'xx" vEpdef [',"]]]
'xv [vEipdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',']]]

(continues on next page)
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| "**' vipdef [',']
)
vipdef: NAME

stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |

import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
("=" (yield_expr|testlist_star_expr))*)
annassign: ':' test ['=' test]
testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']
augassign: ('+=" [ "-=' [ 'x=' | '@=" | /=" | 's="' [ ‘T&=' | '|=' | '""=" |
Toc=1" ‘ Ts>=1 | Toxk—1 ‘ l//:Y)

# For normal and annotated assignments, additional restrictions enforced by the.
—lIinterpreter

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break _stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist]
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)+
[Telse' '":' 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
test_nocond: or_test | lambdef_nocond

(continues on next page)
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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) (',' (exprl|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | ('," (test ":' test | '"**" expr))* [','])) |
((test | star_expr)
(comp_for | (',' (test | star_expr))* [','])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an 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 |
'*1 test )

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

(continues on next page)
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# 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 — IR IR G EEFFR ABC, @Xfduck-typing BAb7E, AL T —FhE LR O
X, M2 FHEMEGE hasattr () B TR RUPER (B 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 — A7l KECEIIEAARE . REM:. RETESSUR MHEIARE, BEENE Npe hint Al .

SR AR AR IS TR AN D ), (HA R AR B AR B AR £ AR . SN R
__annotations__ fFiREMH:A.

2 W variable annotation., function annotation, PEP 484 1 PEP 526, %fitIhEEH NH .
argument — 5 YU REBHE 45 function  (B{method ) W{H. S0 HWiFh:

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
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complex (3, D5)
complex (* (3, 5))

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

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

asynchronous context manager — 520 | F3CEPRES MOFPXI Sl e X aenter. () Fl__aexit_ () Jf
WkRfasynce with i) PRAEEEATE S . o PEP 492 5] A,

asynchronous generator — 5225242 &% IR [W{EL K asynchronous generator iterator R %L. B 5 flasync 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 — 535 /L R 25608 asynchronous generator FRB BTN .

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 — 5[ KA 4 1] fEasync for & A P g MO MOX &, 201 o B
W__ aiter () Jy{EIR[E|—Aasynchronous iterator, H PEP 492 5| A,

asynchronous iterator — 2Lk R3S LT aiter () Fl__anext_ () FYEMINS . __anext__ W
iR Bl —A~awaitable %15, async for &R LM anext_ () YRR BTSN 4
HFHF| K —4 stopAsynclteration #i. H PEP 492 5] A,

attribute - JEPE SCECE]—XTRAME, ATRAGE S 3kl ARG . flan, R 5R o BA
— Mgtk a, WATLAR o.a REIHE.

awaitable — W25k %t fefEawait IR FPFEHBIXT SR . 9] AR coroutine 82 BA__await__ () HER
S+%. % PEP 492,

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

binary file — " JERISCHE file object RENG SRS F 9 AT Fo B ORI B T HE DA BRI (Trbt, Twb!
or 'rb+"') FTHMICH:. sys.stdin.buffer, sys.stdout.buffer DA} io.BytesIOfil gzip.
GzipFile [SLH.

A5 Wiext file T fRREMSTES str RGISCIERTSR .

bytes-like object — =ik %f 4 7 FF bufferobjects H: H. 58T C-contiguous LRI % . XIEFFA 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

FLCPRA R ] 2R R . XM RAE SR PR R TR R ARG A R
B T44% bytearray PAK bytearray i memoryview. HAMMEER —JbHiRRAT T A W] 2%
G THREEFWERXG] ) RFRREBI T4 bytes LAK bytes MR memoryview,

bytecode — “y1ify Python YUY &4 74785, I CPython iR & o/ Python ¢ Y AL . 7
LR EAFAE cpyc S, SRS AT [A)— SO R EpR - (AT DA G 25-K5 U B0 4 150 7
Tl o XA [P S ] B ERYE 7 R A AL B virtual machine 2 b 3§ N [A Python
FEAL R T A&l , A -—ERETEA ] Python A EARZ .
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FATHFE A F 2 1] DATE dis B SCRY R A .
dass — & HRAIEH FE TSN . 288 SGE SR HE I LI T B E R v L.
class variable — Q338 & 7E2 g LAYAE &, I HAURFE R B Z S B0 (A 27 20 LB 850

coercion — ST The implicit conversion of an instance of one type to another during an operation which
involves 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 — 528 WHIE SRS R, Hoo B BT EEER A N — A SR — A A REAR
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 — |- F3CHPIAY FEwi th AR, W E X __enter () Fl__exit () JrikRAaHl
HELREHIXIGE. 20 PEP 343,

contiguous — YE&: — PN AUNRE C % 425 Fortran & 53 &M N BIESEN . B4 & C M Fortran %42
Ho FE—4E8AH, BT 25 B e NAE R 0% BUAH SR HED ], SR BT IR R 5 iy . 1E24E
C-IEZ gy, M A HES B e — A2 5 5 R 25 H I B bl . {2 7F Fortran JEZ25 40
M2 M S — ARG etk

coroutine — P 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 — PHpREREEL IR [W]— A coroutine St R I BRE . THMEREATEidasyne def {EASEE XL, FF
Hfeflfrawait, async for fllasync with R, X2 H PEP 492 5] A

CPython Python ZRFE1EF WIMITESLEL, FE python.org [ % . ] CPython ] —i] F F7E0A i S B Hofth
SEFEIGN Jython BY, IronPython FH X 41l

decorator — 3EHg% IR ITE N 75— AR BRI, Sl HE T ewrapper EIATEAORMEATBRAUE S . BRI
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 — il 2% (EATEXL T __get (), _set_ () B__delete () JFIEWRSR. B—1RKEER
IR, ERRIRISEFT I S AE B IE A AR P A . EEFOUT, S ab R BE R —
MBYERSAE a ISP IR AR FON b YRS, (B b2 ib g, WSR3 R 487
o BMERAE RS S IR Z LR Python GG, PROAR @ VL B EAFIER AL, Wifms. 77
B k. BASTIIAA BT I AEAR

A KMBFFRIT R TR TS E a0 5

dictionary — 72t — /N BRI, A A R AR WL S B AH Y fE. R T LR AR A hash ()
M__eq () HERXIS. 1E Perl iE5 HF5°A hash,
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dictionary view — “‘FHLFE] M dict.keys (), dict.values () fll dict.items () IR EIRINTEYEFR UL
ME. ERETFREEN - ISHE, XEREYFHUARR, RSN A BRI
PR o BUE R4 26, AT list (dictview) . &I dict-views.

docstring — SCRYFAFHY (o098, BRBCEH 2 955 — A RaA U BU 47 5 P . EAEAUHE AT &
B, (Hu R R B A RBERIRAY __doc__ @M. mTErITFRIBHNA,
PR IR GAT S A LT (o

duck-typing — W1 8% f5—Fhgn e g, B AMRKEE AR RAORG ST AAIEMWED, MEH
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 — FKiA 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 — " JEELHe DL C 50 C++ i S5 HUHIEL, (1] Python iy C AP SR 515 F Bl A K P AU E

AT H..

f-string — -4 A £ Bk P BTSO AT FIREEE O8N AR WIS X LT S a A i
5. % PEP 498,

file object — SCPRXF G X AN ML ) SCIF APT DA T2 BT S (A read () B write () IXFERYTT
5) o MRIEHAUET SRR, SO R AT DAL P BLSCREESCHF, XA f, SR NI SR
AR (PIANbRHER A/ . AR X BT IS ) . U R WP ST 23 2 80A.

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

file-like object — LN 4R file object W [R) SLiF] .
finder - # 4Ry —Fh 2 AR T AR loader XI5 .

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

LTS 0 PEP 302, PEP 420 | PEP 451,

floor division — [i] FEURERRIE ) N & A B S BN BE R YR . I FEURBE BB // - B,
Fib 11 /7 A WITELRRE 2, S ZMHRRIF SN EIERRERE 2.75 . HE (-11) //
4 &) -3 Ak -2.75 @ TR ASRI4EE . WL PEP 238

function — &% 7] DA 1)U R B EAME R — B R) . 308 0] DA HAZE AZAS B AN A4 HAE R BRI
WA . 55 Wparameter, method 1.5 % € L 277,

function annotation — FErbATE B4R BEE0E 2 5iR IBHE R 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 — J S W TGS T4 1 FH (%) N A7 2S (B A R o Python S a5 | FTHE0RT— A RS A AN
FTAGERG | OGS 0 s SR A TR M) o W RABE ] gc BBk fil s [ i s -

generator — /LKA iR [1]—Agenerator iterator [ PREL. ERERBBE I HERE, NEGSETHEGvield
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 — ZE RS IEICES generator PRELPTOIEEMIRT 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 — /|2 )% 2%k, 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 MR Sy A [] ) 228 S B[] B4 1) 221 BRSOV AL BOR) eR 8 R T IR 2 ph IR EE SR
R 7 1% ik R A~ S B

5155 Wsingle dispaich RiEZF4H . functools.singledispatch () 2/figsA N PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 R RESS 8 CPyrhon fEREAS IR B —FPHLE], BRI —B 20 308 — AN e
PWFT Python bytecode ., BEHLHITEIT B EXT G (36 dict SFEENERE) 43I &R RS
£fdifb T CPython SCHl. AR INBI M MREAS S AL T (8, HAAM N2 HidE T2 AL
RS DRI .

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 — WUy Ay — X 5 4 W A (5 0 28 7 FC AR i 5 0 0 4 R s, PRl Tee A (B 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 — Anf A HAREERNR . AR GEFNT . FAAHAICA. AR R RS .
RIDBAFE— DA FRIE, WD AETEFN . BN S FE RS A AR 2 ETZAEN, fm
(S L EuE B

import path — AR hZME (s 258 ) HARIIIER, SR pah based finder JRAH A
Hbr. FEFAR, BAEIIZEFERE sys.path, (HXRHPEABLATHER A LHRMH __path__
JE .

importing — A 4— ML) Python fURSHE N I3 —AMELBR ) Python (RS BIr (s I YL 72 o
importer — A %R AR MBI G O REEJET finder X & T loader .

interactive — 33 1 Python 5 5 — a2 B MERERS, BIAR AT DAYEMFRESR P2 R A7 5 i A B AL eIk =, A7 Bk
THERHRER . REATSHHED) python a3 (WA AEARIGTTHEALITF 46 3% B b g B AH .3 B
) o A I AR SR I B H RN L i s X Rb o XS AR . (GG help (x) ).

interpreted — f %! Python —ZFPRREALIE S, S RHmIFAIET, BAMWE M XAH TF 1%
PREARIAEAE T A BB . X R I5 S T AL a1 T I AN 5 S = B i o] PAT SO st T AR
BUEFET BA AR BUE S BRI AR, B AR PR TS g . S Winteractive,

interpreter shutdown — fFREGS P 241 2R I, Python fERE G- UE A — MR AT B BOT E LR
AETECIR, PIAIRCR % F S N ARSI S5 . 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 — n[EACKF G AEAS 1A —IR [0 H Al A T 6 52 . AT IEAC T S B TR A RS 2R A (BN 1ist.
str il tuple) DARSERARFIIIA dicr, AR 2 DAL T iter () Jrist sl
T Sequence 18X W__getitem () HYERITEE B E XS,

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 — KUY FRFR —ER RS . ERFEAERIN _next__ () H¥E (B HALL N E K
Bonext () FRERENR PRI 248%A BRSNS % StopIteration i, FXHHEL
st BRI C AR, AR next_ () HEHATHIRT] K StopIteration . £
PR iter () HERARRENZERBNSEEH Y, FItERILE BRI ERXTS, 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 — H#EpR % T R EEUPRRE IR £, 2 RERS IR [0 T HEF SR CLAO R W A 4. BTN, 1ocale.
strxfrm () A HTA B —AF A DKIHE T 29 1 HE 4
Python w5 1 2 T H & Ao F 8 s ORI U R HEAL 84 41 7 K. HAP 36 min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby (),

S —MERBCE 2R 7. BN, str.lower () 7R AMIVEZBS K/ NEHEF 4R AL 5k,
SERB AT 1ambda Fibx0ORAIE, HIQ lanbda r: (r[0], r[2]). i operator fHiHul
T =R B ERY: attrgetter (). itemgetter () flmethodcaller (). & AE UWIHT
—T PASRE B RN ) B R £ s 191

keyword argument — 3P E S 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

L2 LB Y, LBYL S8 “AF/” M “BRER” Z R EA Mg R . filan, DAFARM it
key in mapping: return mappinglkey] AJREH TR A EAEZ G HAMLKFLE N mapping H 5
T key T Hi 5 X ) AT JE B s 601 EAFP 5 2R figd .

list — 514 Python N B ) —Fhsequence. BIRAAHNZR, (HHEIUT HABEF h RO m A%, V)
[ TCZ IR S A% R O(1) .

list comprehension — 44k 35X ﬁfiﬂ/[\)?ﬂ'43E@ﬁﬁﬁ%ﬁﬁﬁ%?ﬁcﬂiEé*%ﬂ%%ﬁ’ﬂ*ﬁ%?%%‘%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 — JIERZY ATTMMEMBIRT G . BUHIE L4 load_module () BTk, MEAHE T B —1finder
R, S PEP 302, %FTabstract base class B] 2=, 1mportllb .abc.Loader,

mapping — WL —FP SCRHME BB ARSI T Mapping 8 MutableMapping g3 BT e ik m 2%
T E, RS H 74335 dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder — JLEEEERIRES sys.meta_path WY R TR R finder. ToIEARE TR 4% Spath entry finders
FEAE RIAHFF A ] -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass — 0 —FPHTAIELRAIE. B LAFERL . REMAELN L., TR AFTEZ LR =13
QI B2 . JCEBA3 T8 1) X S 0 A 5 AP S Rl — N BRI S B Python {45532 ALAET 1T AR
@EEXE o KRBT H PAGEATFT XA TH, (HY4TFEB IR, T nT$EHbsm K m O HEr) ik 7
ﬂla%ﬁﬁﬁﬂ%ﬂ%)@ PRI H A BSR4t R a0 at . Sl i, DA AT 24555 .

Ezﬁfﬂmmx

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 — Jj iLfRBTIIT 5 ¥ AEHT I T S 70 2 4% N A HE R AL P Y e )5 Y . 16
¥ Python 2.3 7 PEMTIN Y T AEE 2.3 BGEE Python fAT#5T FIAH 6 B 16 S

module it JH:XT%E Python AU —Fh RN, AR A ML 44 25 8], A4 34L& Python X 4.
FEHRT @ i importing FRAFR N3] Python Ff,
55 Wpackage.

module spec — RS — A~y 4 S ), KPS T BB A X T A B, 2 importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable — W[/ FASKFRATATER: id () PRFREE RO T BUEHIE. 531§ S Wimmutable.,

named tuple — B. #7041 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 — iy 4450 32 ARSI A EA R, £RANER, SaNZR P RiREm
HSE) (FEHIEZ W) o A 25108 2 B 1E v 44 oh 58 R S Fppsidlefb . 5, pR% builtins. Open'ﬁ
os.open () A[@IT 4 H 2 25 AR IR 4. fir 44 25 18] 38 1o BH A A B S BRIRAS R BSOR 35 B 3 5
ﬂiﬁﬁﬂﬂﬁ’ﬁf‘@ B4, random.seed() B itertools.islice( Lﬁ'ﬁ%@?@%Tﬁﬁ“@’ﬁ%
B random 5 itertools FiH - HISEELT .

namespace package — @y #4544 PEP 420 i 5| A —M e AIVE T Wpackage, fiv 8 25 A0 0] DA%
Bk IR, HAid T Hregular package KRR, FEAEATRA __init__.py Xff.
FHAIZ Wmodule ,

nested scope — iR E1EHIN 76— SGEREIN G HAS RGeS . Blan, FE5— @@IZV‘]EXE’JL@ITU\?IW
RIS . TR IS EEA A nglﬂﬁﬁxﬁlﬁﬁﬁ}r&kﬁﬂﬁxﬁl JaERAS B L H # A2 PR T i R

. AR, AR R s WV T4 R 4 %500 lidnonlocal %%E%Tﬁﬁ’ﬁfxﬁl‘)zf’ﬁ)ﬂ
ik

new-style class — A Xt H Al C Y T HrA 2 R i ZS A IHFRIE - 765 J6 ) Python filtAs b, A Bl
RRERS 1] Python gy RIEFRE, BlUN__slots | HRFF. FHEEME. _ getattribute ().

KBS TS

object — X% LATHAIRGS (BMESE) PAKRTIE AT () W5k, object L2 T lnew-style class [
HIERERY .

package — {4 —FP ] & T BB IS ML & P ) Python module, MR Lk, H/2HWHA __path_ &
P Python L,

Y52 W regular package Fnamespace package.

parameter - 65 funciion (8irvk) i XRHIGA 0K, EHSE AT AR argument (siAERCLEN;
W, A4S, HTAEE:

* 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: {{[RICHET, F5E A HAEEEL R THEANSE. (URIKE TS il oE KL

E XIS IR PG A A B S WA N AN B S ZH—A * kE X, BT
T 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 — Y882 A 01 import path WP —ANEEI B, SWipath based finder Fl A4 E T A AL

path entry finder — J&E A HEERDS F—0[TH XL sys . path_hooks (Blipath entry hook) & [8] i) 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 — B4R A IV —Fh T XS 48, FERNIE AUART & 4R 4RF RE parh entry Y REHR 5 DL T REAS L1
H sys.path_hook #|FEiR [Bl—~path entry finder .

path based finder — 3¢ F¥EIRM AR EY ZRIANA—FhTsb 2 &35, RIFE—Aimport path A FARERL

path-like object — B#EH MR L E AU RGNS . BB R AR FREAEH str 8
bytes X%, [ PA— LI T os.PathLike MM E . —A3ZHF os.PathLike MHYAIXI S
Al os. fspath () HREEEIR N str B bytes KRB M RGEPKIE; os. fsdecode ()
os.fsencode () A5 I RMALRIKS str o bytes BBIPWLER . x4 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 — {5y F R — A~ 24 2 AL A H SR NSRS & (AT REAA T — A zip SCIFY) , HLHAE UL
PEP 420.

positional argument — {ii & %5 S Wlargument.

provisional APT - #[Z API & APL 2545 A B HEBRTEARME PRI 0] 5 A M ARIEZ S . I i 101 . B
SRR TEHE A TA EARUCE, (HHBH RO €, BT BETER O A E 1w A B Ol
TGRS E R (BRI D). SO A S ST — (FE APLBUINAZ Bk
% S I E EL R A B K IS A R] B XA
R @ X APTRUL, 0] 5 AR S Sl B eI 587 — ] A R i A B
XA RRAE AR B —Fh ) IS A e T 6
PR AP AR AR FERF SR WTHBE AN TR0 M KRBT B B . RS L PEP 411,

provisional package — # 5, Z: [ 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 — g /¥ — NPASUS BRI A PR, R ISR Y 2 JR VPR E AR R b o LR B
B0 BT, MHE I PEP 3155, T i Z A RECRIZE, FREA RS X R AR —E

>>> class C:
class D:
def meth (self):
pass

>>> C._ _qualname_
IC’

(continues on next page)
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(R —H)

>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth'

295 T 5 AR, % RE S AR AR R IR LSS TR N i AR, s a1 AL
, il email .mime.text:

>>> import email.mime.text
>>> emaill.mime.text. name
'email.mime.text'

reference count — 5[ JIIiH4 SR E XTS5 HREEE . 24— DX RI5 | TR BN, B4 B v TR oRE
e 51ATHECT Python fAHE K il # 2 AT LAY, {H'E SR CPython SEPLH)— N K HEICE . sys BBLUE X
T—A~getrefcount () pREL, FEF G2 ATUE B AR mIR X205 | 4L

regular package — # ML LG package, B EAH— __init__.py AR H .
2 Wnamespace package ,

_slots__ —FEGYEA N TR AT B, 18 1 951 5 7 B S 1) JaR 1R A 0 R I RS R S 01 7 R 548 A BRI R
TARGAT, HARZNE AR, St RRBAEDBAROUT RN, BN iRy, 7
HIH A a5 KRS

sequence — J3: 41 —Ffiterable, BSCRREA_ getitem () FRIRITER M ERER S| TR AT E TN,
HE LT —AREFFNKEN__len_ () k. WEIKTFHIZEEAE 1list, str. tuple fll bytes,
AEREAR dict W getitem () Fl__len (), HEHIINNETHIMIETS), HRNEER
Ao AT 2 it immutable T JEEE SR

collections.abc.Sequence IR BB EN T —ITHEEEWZEND, EBMT_ _getitem ()
M__len (), HINT count (), index (), _ contains__ () Ml__reversed__ () . B PAf#H
register () AN LI FEH DAL,

single dispatch — Jis3Jk —Fhgeneric function 73IRIEA, HSELHUE BT A SR FERDRIEREH) -

slice — Y)Y 305 HALS THEE sequence H)—FB5r A4 . YIR 2 A Mnbmic R BIER, 7 11 P4l
JIANLAE B TEIErT, fltl variable_name[1:3:5]1. 4SS (FR) FRCERNEREH slice Xt
%

special method - $§5%k Jji%i —7f i Python (G TTIA, IR RSB PATHE E BRAE B A N 4545 . X
PO AR RN LR FRR I SR S W ok o ik 4 AR

statement — ifi 4y IEARERRF B (— MUY “BR7) LRI —ARTERIAT DA — A expression SRAEANITA K
MRS, Blinis. while B for,

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 — SCASRY JI T Unicode 47 R 25 i A 737 R A i 985 o

text file — LA —FhRENS IS str X5 file object . B HE— > SCAS SO SE bR 1 1) —A T8 1) 47 B9 B
T H ik Brext encoding . SCASCAFMIBIFAFEASCARIE (Ter 3 'w') FTHIRSCHE. sys. stdin,
sys.stdout PAM io.StringIO fY3LH,

FWSEbinary file | fRREVS S F 7 K3 2 SR

triple-quoted string — 5 '3 fFih AW =AESEWGS () 88515 () /5. BITEDREL
HERES 519t TR A2, B2t ENarirETfFHanNEERE
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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 — J3% KA i —> Python X4 J& TAHAMIE; B MXEREEA A, EHEX IR, ATA
ViRER __class__ J@E, sididid type ( obj ) SEIRHL

type alias — 28R % —RAAG [ S, Q)7 2R B R BRI R E BARRAT .
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

AT DA A R AT s

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z: )l typing Fl PEP 484, HAA7xh I RER A4 -
type hint — RBIPLR annotation 28 E . KJEME. BB S B0k IE 2 BU R 262,

RAERE T RIS, Python ABSKAEHE, (HHAXEHARA M THARIEN , FF A ) IDE S8 H
A S,

&R, RIBMER R R B R A typing.get_type_hints () Ry, {HJEHRAS &N
AHTPA,

Z ), typing fil PEP 484 g st I IhfERY 404 .

universal newlines — i i1 7 — A2 CAS IR AY /7, B PAT P A7 S8R IR A T4 bR . Unix H4745
WAE "\n'. Windows FJZ%E '\r\n"' PAKIHMK Macintosh {25 '\r'. =, PEP 278 1 PEP 3116
Flbytes.splitlines () [ fE¥ £ HELH.

variable annotation — A8 HubiiE XA & 52K g ¥ annotation
TEAREAR S @ MR, 20 T PR A LA

class C:
field: 'annotation'

AR EAREE T O A K AR 0 BINDA R AR B2 int JREURO(E:

count: int = 0

AR BB TRIR R TR ARRE DL 7 A7 2 09 (A5 4] —
m%ﬁMMMWWWMmPHWMﬂPHW%,A¢ﬁ%m BA LRI .

virtual environment — JEAUBRSE — 5 R YRR B RIB T T ERSRE, feiF Python Ji RIS I 7 A 22 4 Al
TH4k Python 73 R ADIIA T HE 3 [l — R 58 Eizt7i HAt Python W AR FFHIATH .«

HZ venv,

virtual machine — JEHIPL — & 58 &8 S B 2 LAY AL. Python 8L ML v] $0 47 7 1 18 4 13 44 BT A= B
Hbytecode.
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Zen of Python — Python 24 51k Python JHHA BN S5, 4 DY TR 5 MRS . A JLR I
AI{E HBES R [import this .
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BARIELEFIRA S 14

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

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

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

B.1 Python {898 BRKE

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

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

JE Sh B

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
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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 =
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A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

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

C.2 FRERE LAH B E A Python Bk FOF ¢

C.2.1 iF PYTHON 3.6.10rc1 &Y PSF o] HpiY

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

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

3.6.10rcl 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 3.6.10rcl alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's notice.
—of

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.6.10rcl 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 3.6.10rcl 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
3.6.10rcl.

4. PSF is making Python 3.6.10rcl available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.

—0OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.

—THE
USE OF PYTHON 3.6.10rcl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.10rcl

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.10rcl, 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 3.6.10rcl, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &l

BEOPEN PYTHON JF5 /8 ] Pl & 1

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

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.

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.

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 THEREOEF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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

(continues on next page)
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g CNRI ¥#F o] il

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

(continues on next page)
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under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]H#piY

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 WM fFa9F ok S5
A2 Python JATHU SIS =y BOPH VAT RIS oL, i R A S FLRIE A K

C.3.1 Mersenne Twister

_random RS BT http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 28 113,
. ARG R (FFE):

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,

(continues on next page)
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All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket il getaddrinfo () il getnameinfo () pRER, XLEpREECISHE WIDE i H  (http://www.

wide.ad.jp/) B ERAMIRSCAF

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

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

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

C.3.3 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 its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its 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. /

C34 REEEFRS

asynchat and asyncore #EHHE AT A HH:

C.3. WURIRHFEYIFETiE SIS H
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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 B E DL T ERH:

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

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

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

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

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

C.3.6 MITERR

trace BHALE DA I

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.

(continues on next page)
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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 5 UUdecode F#

uu AEHAL S PATR A A

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

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3. WURIRHFEYIFETiE SIS H
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C.3.8 XML 2T iAMA

xmlrpc.client FBHEE DA R ER:

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 FHLATFEM:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.10 Select kqueue

select Ml XF kqueue B AL S DA R AEH:

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 Pyt hon/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>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)
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C.3.12 strtod and dtoa

Python/dtoa.c XML T CiEF R dtoa Fl strtod pR%L, TR C 155 WSO FE BURFAF R A 7440, %
A Hy David M. Gay Fi 7] 4 SCHFIRAE T 2K, 24T AT A http://www.netlib.org/fp/ F#k. 2009 4E 3 H 16 H&3|
) 2 SO 75 DA BRURCRR 1 1T s B

/****************************************************************

The author of this software is David M. Gay.

* % o

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

E

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.

*

***************************************************************/

C.3.13 OpenSSL

WMRBAERG WA, W hashlib, posix, ssl, crypt BH(H ] OpenSSL FE 42 &thfE. Moh, WHT
Python [#) Windows F1 Mac OS X “Z-%¢#2 )7 1] BBt % OpenSSL FER#E U1, BT PAZE AL 51 H T OpenSSL /1]
TR HE DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

L O S T

(continues on next page)
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the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I S S T A SR R N N R S SN S N S T S T S S N S T S .

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

* All rights reserved.

*

* This package is an SSL implementation written

* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

*

* This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation
*

included with this distribution is covered by the same copyright terms

(continues on next page)
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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.]
/

L I I R A S N S S SN S SN SRS N S T SN S SN S N S S S S S S S e N S N S S N R

C.3.14 expat

BRI ——with-system-expat FLE T, I pyexpat § ARG M5 expat JRIHE DAL E R

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

(continues on next page)
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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

BRAEBE —-with-system-1ibffi FUE THHE, I _ctypes § AR 65 Libfi JHATHE DM R

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

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

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 zlib

AR ARG EAR PR 21ib BAKIFTFE kN THE, W a5 2lib SR8 DR 2110 3 E:

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,

(continues on next page)
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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 [l MG FZE M S B E T cfuhash 3 H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.
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BRG] —-with-system-libmpdec MU TH#, BN _decimal BRI libmpdec FEfFE DAY

JEip

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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., 105

ellipsis literal, I8
T

string literal, 10
. (dot)

attribute reference, 66

in numeric literal, 14
! (exclamation)

in formatted string literal, 12
— (minus)

binary operator, 70

unary operator, 69
' (single quote)

string literal,9
" (double quote)

string literal,9
mmwn

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

£HF,70

o\
Il

augmented assignment, 79
& (ampersand)
EHF,70
&:
augmented assignment, 79
() (parentheses)
call, 67
class definition, 95
function definition, 94
generator expression, 62
in assignment target list,78
tuple display, 60
* (asterisk)
function definition, 95

import statement, 85

in assignment target list,78
in expression lists,75

in function calls, 68

EET, 69

function definition, 95
in dictionary displays, 62
in function calls, 68

EET, 69

* k=

augmented assignment, 79

augmented assignment, 79

+ (plus)
binary operator, 70
unary operator, 69

+=
augmented assignment, 79

, (comma)
argument list, 67
expression list, 61,74, 80,95
identifier 1list, 86,87
import statement, 84
in dictionary displays,6l
in target 1list,78
parameter list,9%4
slicing, 66
tuple display, 60
with statement, 93

/ (slash)
EHF, 69

EHTF, 69
//=

augmented assignment, 79

//

augmented assignment, 79

integer literal, 13
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0o
integer literal, 13

0x
integer literal, 13

2to3, 105

: (colon)
annotated variable, 80
compound statement, 90, 91, 9395
function annotations, 95
in dictionary expressions,6l
in formatted string literal, 12
lambda expression, 74
slicing, 66

; (semicolon), 89

< (less)
BHT, 71

<<
EHF,70

<<=
augmented assignment, 79

<=
BHT, 7]

| =
EHT, 71

augmented assignment, 79
= (equals)

assignment statement, 78

class definition, 31

function definition, 94

in function calls, 67

BET, 71

function annotations, 95
> (greater)

EHF, 71
>=

BHT, 7
>>

EHT,70

>>=
augmented assignment, 79

@ (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
>>> 105
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

EHT,70

A

augmented assignment, 79
_ (underscore)

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

__abs__ () (object 857 i%), 36
__add__ () (object 57 i%), 35
__aenter__ () (object 7 i%), 40
__aexit__ () (object 975 i%k), 41
__aiter_ () (object 97 i%), 39

__all__ (optional module attribute), 85
__and__ () (object 57 i%), 35
__anext__ () (agen 897 %), 65
__anext__ () (object 897 %), 39
__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 22

class definition, 96 __await__ () (object 857 %), 39
function definition, 94 _ bases__ (class attribute), 22
EET 69 __bool__ () (object method), 34

[1 (square brackets) __bool__ () (object 8975 i%k), 27
in assignment target list,78 __bytes__ () (object 897 i%), 26
list expression, 6l __cached_ ,53
subscription, 66 __call__ () (object method), 68

\ (backslash) __call__ () (object 897 %), 33
escape sequence, 10 __cause___(exception attribute), 82

\\ __ceil__ () (object 847 i%), 37
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__class__ (instance attribute), 22 __init__ () (object 897 i%), 25
__class__ (method cell), 32 __init_subclass__ () (object 85 #8[EIm 8 ), 30
__class__ (module attribute), 28 __instancecheck__ () (class 897 i%), 33
__classcell__ (class namespace entry), 32 __int__ () (object 7 i%), 36
__closure__ (function attribute), 20 __invert__ () (object 8497 i%), 36
__code___ (function attribute), 20 __ior__ () (object w75 i%), 36
__complex__ () (object 457 i%), 36 __ipow__ () (object 847 i%), 36
__contains___ () (object 097 i%), 35 __irshift__ () (object 897 %), 36
__context___ (exception attribute), 82 __isub__ () (object 897 %), 36
_ _debug__, 81 __iter__ () (object 897 i%), 34
__defaults__ (function attribute), 20 __itruediv__ () (object 897 i%), 36
__del__ () (object &4 7 i%k), 25 __ixor__ () (object 857 i%), 36
__delattr__ () (object 897 %), 28 __kwdefaults__ (function attribute), 20
__delete__ () (object 8975 i%), 29 __le_ () (object 97 i%), 26
__delitem__ () (object 8975 %), 34 __len__ () (mapping object method), 27
__dict__ (class attribute), 22 __len__ () (object 75 i%), 34
__dict__ (function attribute), 20 _ _length_hint__ () (object g7 i%), 34
__dict__ (instance attribute), 22 __loader_ ,53
__dict__ (module attribute), 22 __1shift__ () (object 897 i%k), 35
_dir_ () (object 45 %), 28 1t () (object 7 %), 26
_ divmod__ () (object 897 i%), 35 __main___
__doc__ (class attribute), 22 A, 44,99
__doc___ (function attribute), 20 __matmul__ () (object 7 i%), 35
__doc__ (method attribute), 20 __missing__ () (object #7 i%), 34
__doc__ (module attribute), 22 __mod___ () (object 097 i%), 35
__enter__ () (object 897 i%), 37 __module__ (class attribute), 22
__eq__ () (object 897 i%), 26 __module___ (function attribute), 20
__exit__ () (object 897 i%), 37 __module__ (method attribute), 20
_ _file_ ,53 __mul__ () (object &7 i%), 35
_ file_  (module attribute), 22 __name_ ,53
__float__ () (object 57 i%), 36 __name___(class attribute), 22
_ floor__ () (object w75 i%), 37 __name___ (function attribute), 20
__floordiv__ () (object 897 i%), 35 __name___ (method attribute), 20
__format__ () (object 897 i%), 26 __name___ (module attribute), 22
___func___ (method attribute), 20 __ne__ () (object 57 i%), 26
_ future_ , 109 __neg___ () (object 7 i%), 36
future statement, 85 __new__ () (object 75 i%), 24
__ge__ () (object 897 i%), 26 __next__ () (generator 897 i%), 63
__get__ () (object 897 i%), 29 __or__ () (object 897 i), 35
__getattr__ () (object 75 i%), 27 _ _package_ ,53
__getattribute__ () (object 87 i%), 28 __path_ ,53
__getitem__ () (mapping object method), 24 __pos__ () (object w75 i%), 36
__getitem__ () (object 075 i%), 34 __pow___ () (object 975 %), 35
__globals__ (function attribute), 20 __prepare__ (metaclass method), 32
__gt__ () (object 847 i¥), 26 __radd__ () (object 897 i%), 35
__hash__ () (object 897 %), 26 __rand___() (object 897 i%), 35
__iadd__ () (object 897 %), 36 __rdivmod__ () (object 897 i%), 35
__iand__ () (object 897 i%), 36 __repr__ () (object 897 i%), 25
__ifloordiv__ () (object 075 i%), 36 _ reversed__ () (object g7 i%), 34
__ilshift__ () (object #97% i%), 36 _ rfloordiv__ () (object ¥y 7 i%), 35
__imatmul__ () (object 897 %), 36 __rlshift__ () (object 897 i%), 35
__imod__ () (object 8975 %), 36 __rmatmul__ () (object 897 i%), 35
__imul__ () (object 897 i%), 36 __rmod__ () (object 897 i%), 35
__index__ () (object 897 i%), 36 __rmul__ () (object 857 %), 35
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__ror__ () (object 7 %), 35
__round__ () (object 897 i%), 37
__rpow__ () (object 897 i%), 35
__rrshift__ () (object 897 %), 35
__rshift_ () (object 897 i%k), 35
__rsub__ () (object 897 i%), 35
__rtruediv__ () (object 897 i%), 35
__rxor__ () (object 897 i%), 35

_ self__ (method attribute), 20
__set__ () (object 075 i%), 29
__set_name__ () (object 897 i%), 29
__setattr__ () (object 97 i%k), 28
__setitem__ () (object 897 i%k), 34
_ _slots_ ,114

_ _spec__,53

_ str_ () (object 847 %), 25
__sub__ () (object 7 %), 35
__subclasscheck__ () (class 897 %), 33
__traceback__ (exception attribute), 82
__truediv__ () (object 897 %), 35
__trunc__ () (object 0975 i%), 37
__xor___ () (object &y 75 i%), 35

{} (curly brackets)
dictionary expression, 6l
in formatted string literal, 12
set expression,6l

| (vertical bar)

EHEF, 7]

‘:
augmented assignment, 79

~ (tilde)
EHF, 69

B 4h
AssertionError, 81
AttributeError, 66
GeneratorExit, 64, 65
ImportError, 84
NameError, 60
StopAsyncIteration, 65
Stoplteration, 63, 82
TypeError, 69
ValueError, 70
ZeroDivisionError, 69

ot
asynchronous—generator, 65
Boolean, 18
built-in function, 21, 68
built-in method, 21, 68
callable, 20, 67
class, 22, 68, 95
class instance, 22, 68
complex, 19
dictionary, 20, 22, 26, 61, 66, 79
Ellipsis, 18

floating point, 18

frame, 23

frozenset, 19

function, 20, 21, 68, 94

generator, 23, 62, 63

immutable, 19

immutable sequence, 19

instance, 22, 68

integer, 18

list, 19,61, 66,79

mapping, 20, 22, 66, 79

method, 20, 21, 68

module, 21, 66

mutable, 19, 78, 79

mutable sequence, 19

None, 18, 77

NotImplemented, 18

numeric, 18, 22

sequence, 19, 22, 66, 73, 79, 90

set, 19, 61

set type, 19

slice, 34

string, 66

traceback, 23, 82,92

tuple, 19, 66, 75

user—defined function, 20, 68, 94

user—defined method, 20
EE R &0

PYTHONHASHSEED, 27
EHET

% (percent), 70

& (ampersand), 70

* (asterisk), 69

*%. 69

/ (slash), 69

//,69

< (less), 71

<<, 70

<=,71

1=,71

> (greater), 71
>=71

>>, 70

@ (at), 69

~ (caret), 70

| (vertical bar), 71
~ (tilde), 69
and, 74

in, 73

is, 73

is not,73
not, 74

not 1in, 73
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or, 74 function definition, 94
W4t argument -- %%, 105

as, 84,91, 93 arithmetic

async, 96 conversion, 59

await, 68, 96 operation, binary, 69

elif, 90 operation, unary, 69

else, 83, 9092 array

except, 91 B, 19

finally, 81, 84,91, 92 as

from, 62, 84 except clause, 92

in, 90 import statement, 84

yield, 62 with statement, 93
PR = W47, 84,91,93

assert, 80 ASCII, 4,9

async def, 96 asend () (agen 897 i%), 65

async for, 97 assert

async with, 97 I % =, 80

break, 83, 90, 92 AssertionError

class, 95 41, 81

continue, 84, 90, 92 assertions

def, 94 debugging, 80

del, 25, 81 assignment

for, 83, 84,90 annotated, 80

global, 81, 86 attribute, 78

if, 90 augmented, 79

import, 21, 84 class attribute, 22

nonlocal, 87 class instance attribute, 22

pass, 81 slicing, 79

raise, 82 statement, 19, 78

return, 81, 92 subscription, 79

try, 23,91 target list, 78

while, 83, 84,90 async

with, 37,93 HaEE, 96

yield, 82 async def

g =, 96

A async for
abs in comprehensions, 61

Bz &, 36 PRag R, 97
abstract base class -- & &%, 105 async with
aclose () (agen 897 %), 65 Bk R, 97
addition, 70 asynchronous context manager —- =3 %}‘ 1=
and Tj{%iﬁ'&_%&, 106

bitwise, 70 asynchronous generator

EETF, 74 asynchronous iterator, 21
annotated function, 21

assignment, 80 asynchronous generator -- ¢34 &£, 106
annotation —-- 4§y, 105 asynchronous generator iterator -- %
annotations P4 RBERE, 106

function, 95 asynchronous iterable -- ® % 7 % K & £,
anonymous 106

function, 74 asynchronous iterator -- F#H#% R E, 106
argument asynchronous—generator

call semantics, 67 W, 65

function, 20 athrow () (agen &7 i%), 65
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atom, 59

attribute, 18
assignment, 78
assignment, class, 22

assignment, class instance, 22

class, 22
class instance, 22
deletion, 81
generic special, 18
reference, 66
special, 18
attribute -- B, 106
AttributeError
Bl4b, 66
augmented
assignment, 79
await
in comprehensions, 61
e, 68,96
awaitable -- H&fEx%, 106

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character,6
BDFL, 106
binary
arithmetic operation, 69
bitwise operation, 70

binary file —— 3% UH, 106

binary literal, 13
binding
global name, 86
name, 43, 78, 84, 94, 95
bitwise
and, 70
operation, binary, 70
operation, unary, 69
or, 71
xor, 70
blank line,7
block, 43
code, 43
BNF, 4, 59
Boolean
operation, 74
Hitt, 18
break
Bk =, 83, 90, 92
built-in
method, 21
built-in function

call, 68

Wk, 21, 68
built-in method

call, 68

Wi, 21, 68
builtins

4L 99
byte, 19
bytearray, 19
bytecode, 22
bytecode —- F ¥ #, 106
bytes, 19

B & =, 26
bytes literal,9

bytes—-like object —— FFExt£, 106

C

c, 10
language, 18,21, 71
call, 67
built-in function, 68
built-in method, 68
class instance, 68
class object, 22,68
function, 20, 68
instance, 33, 68
method, 68
procedure, 77

user—-defined function, 68

callable
Wi, 20, 67
C-contiguous, 107
chaining
comparisons, 71
exception, 82
character, 19, 66
chr
Bz, 19
class
attribute, 22
attribute assignment, 22
body, 32
constructor, 25
definition, 81,95
instance, 22
name, 95
Wi, 22, 68, 95
PRiE =, 95
class ——- 2,107
class instance
attribute, 22
attribute assignment, 22
call, 68
Wik, 22, 68
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class object

call, 22,68
class variable —— (T & 107
clause, 89
clear () (frame &7 i%), 23
close () (coroutine 57 i%), 39
close () (generator 497 %), 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_lnotab (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, 22
coercion -- WA KA 4 107
comma

trailing, 75

tuple display, 60
command line, 99
comment, 6
comparison, 71
comparisons, 26

chaining, 71
compile

Bz & =, 86
complex

number, 19

Bz & =, 36

HtF, 19
complex literal, 13
complex number -- £, 107
compound

statement, 89
comprehensions

list, 6l
Conditional

expression, 74
conditional

expression, 74
constant, 9
constructor

class, 25
container, 18, 22
context manager, 37

context manager —-— _};"FX%EE%E, 107

contiguous —- %%z, 107
continue

Bk =X, 84, 90, 92
conversion

arithmetic, 59

string, 26,77
coroutine, 38, 63

function, 21
coroutine -- H4E, 107

coroutine function —- Wfi@%ﬁ(, 107

CPython, 107

D

dangling
else, 90
data, 17
type, 18
type, immutable, 60
datum, 61
dbm.gnu
HEAH, 20
dbm.ndbm
B4, 20
debugging
assertions, 80
decimal literal, 13
decorator -- ¥4FE, 107
DEDENT token, 7, 90
def
PR =, 94
default
parameter value, 94
definition
class, 81,95
function, 81, 94
del
B K, 25, 81
deletion
attribute, 81
target, 81
target list, 81
delimiters, 15

descriptor -- #H®R &, 107
destructor, 25, 78
dictionary

display, 61
M1, 20, 22, 26, 61, 66, 79

dictionary -- 54,107
dictionary view —-- FHALHE, 108
display

dictionary, 61

list, 61

set, 61
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tuple, 60
division, 69
divmod

B & R, 35, 36
docstring, 95
docstring ——- XK FE4F &, 108
documentation string, 23
duck-typing -- ®F£A 108

E

e
in numeric literal, 14
EAFP, 108
elif
B4, 90
Ellipsis
Yt 18
else
conditional expression, 74
dangling, 90
8%, 83,9092
empty
list, 61
tuple, 19, 60

encoding declarations (source file), 6
environment, 44
error handling,45
errors, 45
escape sequence, 10
eval
[Fl# & =X, 86, 100
evaluation
order, 75
exc_info (in module sys), 23
except
BT, 91
exception, 45, 82
chaining, 82
handler, 23
raising, 82
exception handler,45
exclusive
or, 70
exec
Bz & =, 86
execution
frame, 43,95
restricted, 44
stack, 23
execution model, 43
expression, 59
Conditional, 74
conditional, 74
generator, 62

lambda, 74, 95

list, 74,77
statement, 77
yield, 62
expression —-- FKik=R, 108
extension

module, 18
extension module -- # EH I 108

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
False, 18
file object -- XXt 4,108
file-like object —-- XHExT%£, 108
finalizer, 25
finally

ek, 81, 84,91, 92
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- #&# %, 108
float

B & X, 36
floating point

number, 18

HrtE, 18
floating point literal, 13
floor division -- i FEER %, 108
for

in comprehensions, 61

Bk R, 83, 84,90

form
lambda, 74
format () (built-in function)

__str__ () (object method), 25
formatted string literal, 12
Fortran contiguous, 107
frame

execution, 43, 95

. 23
free

variable, 43
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from
import statement, 43, 84
BT, 62, 84
yield from expression, 63
frozenset
itk 19
f-string, 12
f-string -- f-F4 &, 108
function
annotations, 95
anonymous, 74
argument, 20
call, 20, 68
call,user—-defined, 68
definition, 81, 94
generator, 62, 82
name, 94
user—-defined, 20
1, 20, 21, 68, 94
function -- ®#, 108
function annotation —-- E#AriE, 108
future
statement, 85

G

garbage collection, 17
garbage collection —-- ik HE g, 109
generator, 109
expression, 62
function, 21, 62, 82
iterator, 21, 82
o, 23, 62, 63
generator —-- 4 R #&, 109
generator expression, 109
generator expression -- A4 R#ERHKAR, 109
generator iterator -— A k#2109
GeneratorExit
#l 48, 64, 65
generic
special attribute, 18
generic function -- Z A& ¥, 109
GIL, 109
global
name binding, 86
namespace, 20
Pt R, 81, 86
global interpreter lock —-- & fF@E &4,
109
grammar, 4
grouping, 7

F{

handle an exception,45
handler

exception, 23
hash

B & =, 26
hash character, 6
hashable, 62
hashable -- H¥7, 109
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 49

meta, 49

path, 49

I
id
Bz, 17
identifier, 8, 60
identity
test, 73
identity of an object, 17
IDLE, 109
if
conditional expression,74
in comprehensions, 61
PRt =, 90
imaginary literal, I3
immutable
data type, 60
object, 60, 62
ik, 19
immutable
immutable

—— R, 110
object, 17

immutable sequence

i, 19
immutable types

subclassing, 24
import

hooks, 49

R, 21, 84
import hooks, 49
import machinery, 47
import path —- & AEK#&, 110
importer —-- B A&, 110
ImportError

Bl4h, 84
importing ——- & A, 110
in

EETF,73

4T, 90
inclusive

or, 71
INDENT token,7
indentation, 7
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index operation, 19
indices () (slice ¥y 7 i%), 24
inheritance, 95
input, 100
instance

call, 33,68

class, 22

Wi, 22, 68
int

Bz & R, 36
integer, 19

representation, 18

itk 18
integer literal, 13
interactive -- X &, 110
interactive mode, 99
internal type,?22
interpolated string literal, 12
interpreted —— @EA, 110
interpreter, 99
interpreter shutdown -- @E#ZXH, 110
inversion, 69
invocation, 20

io
KA, 22
is
BHF, T3
is not
EHEF, 73
item
sequence, 66
string, 66
item selection, 19
iterable

unpacking, 75
iterable -- H#ERW £, 110
iterator -- #ft %, 110

J

in numeric literal, 14
Java

language, 18

K

key, 61

key function —- # &%, 110
key/datum pair, 61

keyword, 9

keyword argument -- X#F 5%, 110

L

lambda, 111
expression, 74,95

form, 74
language
c, 18,21, 71
Java, 18
last_traceback (in module sys), 23
LBYL, 111
leading whitespace, 7
len
Bz g %, 19, 20, 34
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 78
comprehensions, 61
deletion target, 81
display, 61
empty, 61
expression, 74,77
target, 78, 90
W, 19, 61, 66, 79
list -- 7%, 111
list comprehension —-- F|k#EE R, 111
literal, 9,60
loader, 49
loader —-- fu# %, 111
logical line,5
loop
over mutable sequence, 9l
statement, 83, 84, 90
loop control
target, 83

M

makefile () (socket method), 22
mangling

name, 60
mapping

M1, 20, 22, 66, 79
mapping —-- Bt 111
matrix multiplication, 69
membership

test,73
meta

hooks, 49
meta hooks, 49
meta path finder —-- TEZ&ERKE, 111
metaclass, 31

metaclass —-- 5,111
metaclass hint, 31
method

built-in, 21
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call, 68
user—-defined, 20
W11, 20, 21, 68
method resolution order —-- % 3 # 7,
111
method F i, 111
minus, 69
module

extension, 18

importing, 84

namespace, 22

P, 21, 66
module spec,49
module spec —- HES AL, 111
module Mk, 111
modulo, 70
MRO, 111
multiplication, 69
mutable

M, 19,78, 79
mutable —— H 4, 111
mutable object, 17
mutable sequence

loop over,91

itk 19
N

name, 8, 43, 60

binding, 43, 78, 84, 94, 95

binding, global, 86

class, 95

function, 94

mangling, 60

rebinding, 78

unbinding, 81
named tuple -- E &G4, 111
NameError

B4k, 60
NameError (built-in exception), 44
names

private, 60
namespace, 43

global, 20

module, 22

package, 48
namespace —— # 4%, 112
namespace package -- #4& % E4, 112
negation, 69
nested scope —-— ﬁ%ﬁg}ﬂﬁullz
NEWLINE token, 5,90
new-style class —— ¥z, 112
None

M, 18, 77

nonlocal

PRk =K, 87
not

EHF, 74
not in

EETF,73
notation,4
NotImplemented

HtF, 18
null

operation, 81
number, 13

complex, 19

floating point, 18
numeric

Wi, 18, 22

numeric literal, 13

O

object, 17
code, 22
immutable, 60, 62
object —— X%, 112
object.__slots__ (Fl# %), 30
octal literal, 13
open
[z & =X, 22
operation
binary arithmetic, 69
binary bitwise, 70
Boolean, 74
null, 81
power, 69
shifting, 70
unary arithmetic, 69
unary bitwise, 69
operator
— (minus), 69, 70
+ (plus), 69, 70
overloading, 24
precedence, 75
ternary, 74
operators, 15
or
bitwise, 71
exclusive, 70
inclusive, 71
EHF, 74
ord
Bz, 19
order
evaluation, 75
output, 77
standard, 77
overloading
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operator, 24

F)

package, 48
namespace, 48
portion, 48
regular, 48

package -- 4,112

parameter
call semantics, 67
function definition, 94
value, default, 94

parameter —-- H%, 112

parenthesized form, 60

parser, 5

pass
PRk =, 81

path
hooks, 49

path based finder, 54

path based finder -- ETERFEHEHKE, 113

path entry —— B#&EADT, 112

path entry finder —-- BHEANBDHEHKE, 112

path entry hook —- BE&FEANB#T, 113
path hooks, 49

path-like object —- ER&EX£, 113
PEP, 113

physical line,5,6,10

plus, 69
popen () (in module os), 22
portion
package, 48
portion —- 4, 113
positional argument —— (&S ¥, 113
pow
B & =, 35, 36
power
operation, 69
precedence
operator, 75
primary, 66
print
Bz & R, 26
print () (built-in function)
__str__ () (object method), 25
private
names, 60
procedure
call, 77
program, 99
provisional API -- #¥ % API, 113
provisional package —-- ¥ EM, 113

Python 3000, 113
Python Enhancement Proposals

PEP 1,113

PEP 236,86

PEP 238,108

PEP 255,63

PEP 278,115

PEP 302,47,58,108, 111
PEP 308,74

PEP 318,96

PEP 328,58, 85
PEP 338,58

PEP 342,63

PEP 343,37,94, 107
PEP 362,106, 112
PEP 366,53,58
PEP 380,63

PEP 395,57

PEP 411,113

PEP 414,10

PEP 420,47,48,54,58,108, 112, 113

PEP 443,109

PEP 448,62,068,75

PEP 451,58, 108

PEP 484,80, 105, 108, 115

PEP 492,39, 63,98, 106, 107

PEP 498, 13,108

PEP 519,113

PEP 525,63, 106

PEP 526, 80, 105,115

PEP 530,61

PEP 3104, 87

PEP 3107,95

PEP 3115,32,96

PEP 3116,115

PEP 3119,33

PEP 3120,5

PEP 3129, 96

PEP 3131,8

PEP 3132,79

PEP 3135,33

PEP 3147,54

PEP 3155,113
PYTHONHASHSEED, 27
Pythonic, 113
PYTHONPATH, 55

Q

qualified name -- [RZE 4K, 113

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

150

EL]



The Python Language Reference, (E] 3.6.10rc1

Bt R, 82
raise an exception,45
raising

exception, 82
range

Bz # X, 91
raw string, 10
rebinding

name, 78
reference

attribute, 66

reference count —-- 5| Jfit#, 114

reference counting, 17
regular
package, 48
regular package —-- ¥ # 4,114
relative
import, 85
repr
Bz &, 77
repr () (built-in function)
__repr__ () (object method), 25
representation
integer, 18
reserved word,9
restricted
execution, 44
return
B R, 81,92
round

[Flz & =X, 37
S

scope, 43, 44
send () (coroutine &7 i%), 39
send () (generator &4 7 %), 64
sequence

item, 66

M, 19, 22, 66, 73, 79, 90
sequence -- J¥7%, 114
set

display, 61

M, 19, 61
set type

. 19
shifting

operation, 70
simple

statement, 77
single dispatch -- B4k, 114
singleton

tuple, 19
slice, 66

Bz &, 24

i, 34
slice —— Y k5,114
slicing, 19, 66
assignment, 79
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
special method -- ®HF &, 114
stack
execution, 23

trace, 23
standard
output, 77

Standard C, 10
standard input, 99
start (slice object attribute), 24, 67
statement
assignment, 19, 78
assignment, annotated, 80
assignment, augmented, 79
compound, 89
expression, 77
future, 85
loop, 83, 84, 90
simple, 77
statement —— &4, 114
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
Bl4b, 65
StopIteration
Bl 4h, 63, 82
string
__format__ () (object method), 26
__str__ () (object method), 25
conversion, 26, 77
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 66
1 . 66
string literal,9
struct sequence, 114
subclassing
immutable types, 24
subscription, 19, 20, 66
assignment, 79
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subtraction, 70
suite, 89
syntax, 4
sys

4, 92,99
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, 78

deletion, 81

list, 78,90

list assignment, 78

list,deletion, 81

loop control, 83
tb_ frame (traceback attribute), 23
tb_lasti (traceback attribute), 23
tb_1lineno (traceback attribute), 23
tb_next (traceback attribute), 23
termination model, 45
ternary

operator, 74
test

identity, 73

membership, 73
text encoding -- X A%, 114
text file —- XA, 114
throw () (coroutine ¥y 7 i%), 39
throw () (generator 47 %), 64

singleton, 19
Wi, 19, 66, 75

type, 18
data, 18
hierarchy, 18
immutable data, 60

[Flz &=, 17, 31
type —— £ 115
type alias —-- XA H 4,115
type hint -- EAEIR, 115
type of an object, 17
TypeError

Bl4b, 69
types, internal,?22
U
u'

string literal,9

string literal,9
unary
arithmetic operation, 69
bitwise operation, 69
unbinding
name, 81
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10
universal newlines —-— i JH#4T, 115
UNIX, 99
unpacking
dictionary, 62
in function calls, 68
iterable, 75
unreachable object, 17
unrecognized escape sequence, |l
user-defined
function, 20
function call, 68

token, 5 method, 20
trace user-defined function
stack, 23 1, 20, 68, 94
traceback user—-defined method
M1, 23, 82, 92 1, 20
trailing
comma, 75 \/
triple-quoted string, 10 value
triple-quoted string —— Z§|5Ff &, 114 default parameter, 94
True, 18 value of an object, 17
try ValueError
PRt =, 23, 91 Bl4h, 70
tuple values
display, 60 writing, 77
empty, 19, 60 variable
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free, 43 PR =, 82

variable annotation —-- FEAFHE, 115
abs, 36 Zen of Python -- Python z##,116
bytes, 26 ZeroDivisionError

chr, 19 41, 69
compile, 86

complex, 36

divmod, 35, 36

eval, 86, 100

exec, 86

float, 36

hash, 26

id, 17

int, 36

len, 19, 20, 34

open, 22

ord, 19

pow, 35, 36

print, 26

range, 91

repr, 77

round, 37

slice, 24

type, 17,31
virtual environment —-- EWIIE, 115
virtual machine -— EH##L, 115

W

while
B R, 83, 84, 90
HEAEL
_ _main_ ,44,99
array, 19
builtins, 99
dbm.gnu, 20
dbm.ndbm, 20
io, 22
sys, 92,99
Windows, 99
with
prk R, 37,93
writing
values, 77

X

XOor
bitwise, 70

Y

yield
examples, 64
expression, 62
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