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CHAPTER 1

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

A BT REMLPRIE N AR B TC R, (HB @i 1A SRR A EA T, IR RUAR E SCAUN T3k
TNVEMRAT o IXAERIZ R SCRINS T8 0 A OR UL SE 5 B, (EL AT AE S 2— L8 S, Pk, WARARERH
KT HASEARIX A SCRSAE Python BB Bl —ild, WA INTE AFTHN, Shs ERAIMSATE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR AR XA T IR E X, WvriRml AELERT 5 25 E—
iy — B0E K — G kLA )

TEIE 5 27 SR OIS 2 i S A R R S i) — FLARSEBUnT e A Aol as, St [ — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31))" 42 f Hl ) Python SEBL (AT HAt— L8 S FL 147
HAAESEIN), AR A AT 3%, Rl S S B S B BRI B, RS K
AL IR SCHR I 2o Bk R — LU iR Y SR

£ Fh Python SE AR A —LE N EANFRHERYBLLR . A SO AT 2 L library-index 25|, RN BB
SRR e, AR EAT R R A B A SR

1.1 HithseZ)

SR 7 Python SEBLZEA ZAGH i) 2 YW, HH AT — S8 A S BN R s IR 1 7 SR il SR |

iE

R4 B S B A

CPython X 2 P RSP0y Python SEHL, DA CIBESHE . HifiE =Ml o 7e B 5e R .

Jython L Java if5 & 4 ) Python S8 ICSCBUAT LAy Java RETI—MEAE R, ST DA R
5 Java RKPE ST . 48 T AR 245 B AT Jython 3.

Python for NET 15055 L% i 7 CPython SZ#, {H2JE T .NET $L45 I J 9 HLAT A5 | ANET 2%
BRI 2 Brian Lloyd. A T AREFIF AT Python for NET 3T,

IronPython J;—/>.NET [] Python 553}, 5 Python.NET AI[r] ;57T & 24 A IL 584 Python 553, If
HFf Python fURD B 4150 NET R2 /748 . BRI e 24 9] 4 Jython ) Jim Hugunin., £H T fi#
PR T 18] TronPython [ 3

PyPy 5¢4:(iff] Python ifi & 44511 Python 38l & 52 M HM S IREA IR G, Bl AnAEkkat
BRI OIT 458552 , MO0 19 F AR — Rl eIy (I SR 88 (18 2 ) Python 511)),
B T AR ST AR T AR T PyPy T I



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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DAL SESE AR AT REAE RELE T -5 IS5 SO TR G 225, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR TS0, PABHRE VR IEAE B A XS B MR L AR AR 2 T R ARG

1.2 #riE

AR FRIESRAT IR A A SR T 200 BGHERY BNF iEVARRTE . XA DA R 8 SRR

name = lc_letter (lc_letter | "_")x*
lc_letter = "an..."z"

B—4T73R name j2— 4 lc_letter ZJFHEENIHEZA 1c_letter fIFRIZL. M— lc_letter N
AR "at & 'z A (PR EAEA SO A 2R T IR R 2 SR ATEEEU A 24 R . )

AT K2 — A2 F% (R E LRI FR) Ik = 2=0 BE2R (1) BRI R TR IT; e tthn
EH R AR BT RS () Fonpl— T ZBRMZRER; KM, e (+) R RUZRER,
M5 FE SRR N (1) FoR IR R (3, X WA R, * Ml + BAEFFI 48
SEREEN FE ST oA, FE PR SET SN EARIE R URT 2 FREAT. A2 ANE
W17 WS A RN AT RES DA T N 21T

TEVATEE SO (BRG], EBOME TP YE: t =4 )05 0 R A 7345 P IR R e E ()
DX TEJFE ] A A T B ASCIL P4 . FARTR S (<. . . >) R A A2 X T B S5 i AR IE S fid
BT DAKE A B SR P P A7 R

SR AR SO WP AIR (R SORME s SCRAFAER R XA Jal3E R SCVE T A
P TAT T RITAE SOWAE T ivE e BT AL B TEAT I . 76— 5571 WA AT) FP TR BNF
TSR IR VA E S AEZ S B E T AR FTA E

4 Chapter 1. i



CHAPTER 2

RS

Python A2 i —~ fif 47 B HL. S ABIMRAT SR 02— 39k o007 3 BT AL iy FAF I, ACERfiliid ]
TR TR — A SRR R — AT o

Python SRRy SCA y Unicode #5 i 5 PR SCPFI SCA S I T i i e 5E . BRIAK UTF-8, %
5L PEP 3120, URPESCIEICIAPUER, fF25]% syntaxError,

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT
AT S5 HUR DA NEWLINE JEARFROR I« TR RERSBORARATROIL S, BRAFHRTE A% NEWLINE

(IS ik g al 24T FER A . — ATl A IR AT i A B R S Y AT HHAE A
HE o

2.1.2 Y817

PP R A MTLAEF IR AT S o AR SCUERIEAF R o, o] DA AR fTRR e T B AgA 7281k
J¥%1) - Unix Jif %) ASCIL 245 LF (#e17), Windows it I ) ASCII 457 %1 CR LF (] 4= fin447), & 1H
Macintosh fif 1) ASCII “£4F CR (%2, XLy, it B FE. ARG RBSE
R — BT R A A bR .

ik A Python i}, AL FAFER LA Python APT Wl I ARHE C RUELGEHATAT (B \n, R ASCI “F4F LF
VERATA AR o

213 I8

— RS EETATH FHEN S ) Tk, FAEWBITRR B, — R EEZ T
AR, BRARTAER S AT BRHEAIN . FEREAETRIR AT b 2 22



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

WR— 2R AL T Python JHIARHYEE — 88 A7, H HICALIEMFSAK coding [=:1\s* ([-\w.]+) , X
AR BAE N A P RAL I R RA o — 4 T IR SO i . it e Bl 77
IR ERAES AT, MO AUe R HErm i anT

’# —*— coding: <encoding-name> —*-—

X 2 GNU Emacs IAFTTESL, DA

’# vim:fileencoding=<encoding—-name>

% f& Bram Moolenaar [ VIM AR TE .

R B A S A B, W ERA R 5 ok UTE-8. pb4bh, an i SO 15 577 - UTE-8 37 i 7 45 &
(b'\xef\xbb\xbf"), {4t rsE] % UTF-8 (X & Microsoft [ notepad 44 L # L) .

S B 7 W i 5 1Y 4 B 44 FRae T2 Python FIRIA AT S i A TR0 0 MR G0 e B, (09 1 U4 R
HEREFIFRIRAT o

2.1.5 RAMITHE

PN B 2 AP PR T T OB 245 (\) R — A28 AT, BN 24— AT A— AT AT
iﬁg?ﬂ%ﬁfﬂﬂéﬁﬁﬁi RS N AP D 2 AT, BURHL M 5 A T4 2 1
. Bl

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

PASCRLE SR AAT AR A RS . ORI REHDRPHETERE . SOBALAREHDRBHEAT, “FAFHR RS (B
%ﬁc??’g$ PASMTEATAS RE T BURMAT 23 B B W NI BRAT) o AN SRV IR SO H3 DASMNI BURATAEAE T4 2
ATt HAt A

2.1.6 paxXaY1THHE
FIFES . i S s 2 AN I Fh R A S A AT, ToaE AT . Bl

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

BRI ORE TN A R, SRS R R S0, SR AV T KPR 2
FIA 2 NEWLINE B4 . BSsBHERG 70T DAk 30T =515 ek i OL ) : B P8 e
AR,

2.1.7 =A1T
— ARG EIAT, BIRAT, SRR ECE TERAE AT S 9 (BN i NEWLINE JEAF) . 7R H L

A AT AN, XS EATAY AL AT B8 2 X BRI SRAE 3T BN R A R AR SE By S AE e 2 7 . TEARHE RS HL
R, — DS AR AT (ME AR SRR KR4 R— K2R A1

6 Chapter 2. a5 47
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2.1.8 45t

—BEATIFR AL S B CERAFAI RS SR FZA TRt S, ATOE TR R Bk i 54

BB S OMIE A BRIk — A SHs , BRGNS RO AR A G T 15 Unix B0
HU—50. BT 1R 2 R R BRI TR . — R T O R AL T2 77
PR HARHLZ W AR E AT K

AL A O B RIS R, 3 06 30 2k 3 S T R 2
ORI, WA U BRI 231 % TabError.

VP £ MAEHETRE: 11T UNIX F£7 b SOR SR A SHIORFIE 45— NSO iR A O A
HEFFRADIR. 53 MR P £ 36 1T 2 o R A2

AP TTRE A NIARA e AR R PP A B . AT 2 P A o B0
ARASE X, (LT ] HE FECER B ).

SASELTH E A A0 £ — b A K2 L INDENT Al DEDENT JA4F, LB .
FESRIOCPRR T2 0, S ERRHE A AR RIHN AM 2 MR T
SN . BRIk RO S BT I . AL, DAL . A0,
S AR, A 4 INDENT A5 . ARG, W 5 5 R A8 Rl
TR ST, 53— SO 1> DEDENT JEAF. f£ 30K, M Bl ARngH
MRTERAEA B DEDENT JEAf.

2R ((H4 A7) i) Python AURS At 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[:1i] + 1[i+1:]
p = perm(s)
for x in p:
r.append(l[i:i+1] + x)
return r

PATR /RGBSR T 25 Fh it i

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

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

(FFr b, BI= RS u s LB ARG — MR BiERE TS LK) — return r B4t
TEVEVERCHE A G E . )

2.1.9 BHFZENEH

BRAERAEZARATH IR B A AT AR A, SARAT . BT R AR 5 28 AR R AR nT AR B IEAT . 2R
PIASTEAFO HAH TE BT R — AR IEAT, WA ZEEE 25 ok ap B (14 ab J2—AMERF, iab 2
PIAEAT) -
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2.2 HipRAF

47 NEWLINE, INDENT H DEDENT, iffife DA RIS 4 insd, 245, F@lh 2 B4 DK &
f@4F . SETFA (eI ATA IR RRIN) AR TIEAF, 2R RIEAT. WRAAE X, R
I B EEPUR T RE R I BT AT ER AL — AT

2.3 FRIRFHIXEF

PRINAF (S A & A%) iy AR alvE S AT it «

Python HHARIRAFIEVE 2 ST Unicode FRUEFF UAX-31, FMAT F3CHE gtk 51 24077
A% 0, PEP 3131 ,

£ ASCIL Ji [ 4 (U+0001..U+007F), W] I FHRiRFFAY #4715 Python 2.x —&t REM/NE TR A & 2, T
L _ ARSI 0 & 9, EAR AT k.

Python 3.0 5| A T ASCII L [B| ASMABISNEAF (W PEP 3131) . X SEEFF B T unicodedata
R ) Unicode SAANFI0CHE 3 RUAR

PRIRAF I BB BRI . XK/ INE Rk

identifier = xid _start xid_continue*

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

3¢ A Unicode ZE 515 A5 L
o Lu- KT
o LI NG
o Lt FE KRG
* Lm - B4k
.« Lo- JMbES
. NI R
* Mn - JE=HARA
* Mc- 2 HRR
* Nd - 3T
* Pc- BN
e Other_ID_Start - |/ PropList.txt 5 X B BTN F, FEZHr N I#RE
* Other_ID_Continue - |f] I
FRAEAREAFTERRAT B e 0 R T 2 NFKC; R4 LR 2 54T NFKC.

Unicode 4.1 w1 i Bir A7 W] A R A5 7 A5 51 6 2 L DA R JE M HTML 3C {4 85 $2 hetps:/www.dcLhpi.
uni-potsdam.de/home/loewis/table-3131.html

2.3.1 X#E=x

PATARIRAF AR ATE S PR B 7 alibR R4, AT RIS AT SO R BES 2053 A H Y
eI

8 Chapter 2. a5 47
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False await
None break
True class
and continue
as def
assert del
async elif

else import pass
except in raise
finally is return
for lambda try
from nonlocal while
global not with
if or yield

2.3.2 {REMFRIATFSE

FLBARIRATEE (B 7 87 FARIRI S 3L

X LEBR AT iy Z AR AR I P AT TSk A4

_* A& from module import * Ao FRERTRRAT _ TECH ARG B RAF R IE — YORME
R EMAAE builtins BURA . YA TR BN, _ TCRR S SCMBA HE Lo Z Wimport

i&a],

M _ AENAIRE TR E PR SOR 2 E gettext B TG K ILL R

_*__ ARGUE AR XL B e R SO S B (BLEARTE ) B S B R GUE A FRA KAt
2 Wisokor ik 44k SFET . AORAY Python AN Fdb i SO 2 IR FR. AT ARG SO 43 5
JraBE o ARRAT R T RE S B A A

_* RIRA AR XA E PRI, 2 UA— R A NE S DA eI IR A FA
A7 EEZ MBI A AR, ZWATRAE (B48) .

24 FHE

FHEMN T FRR— LN ERRE & .

241 FHBENFHEFHEE

FREE TR DA I ST

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "™ | "y" | "R" | "U" | "£" | "E"
| "fxr" | "Fr" | "fR" | "FR" | "rf" | "r¢F" | "Rf" | "RE"

shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'

longstring = "rr" Jongstringitem* "'''"™ | '""w' Jongstringitem* '"""'

shortstringitem := shortstringchar | stringescapeseq

longstringitem = longstringchar | stringescapeseq

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

longstringchar = <any source character except "\">

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"

shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'

longbytes = "rr'v" Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'

shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

shortbyteschar = <any ASCII character except "\" or newline or the quote>
24. FHE 9

n RB n
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longbyteschar n= <any ASCII character except "\">
bytesescapeseq = "\" <any ASCII character>

B2 AR I IR R st ringpre £1x Bibytespre fix S HIEIRIARS 2 FIAR Y
BEE . R AR L RSO P A RS BRI UTF-8: 2% 5 71,

[ KT R R T LA DA O B3 [ () SRS () bR B, AT UL FT DA B B 5
S ANAE| B A AR R B GRIEARERRN 251 % 4 $). AT (\) TR R & X
FRHEFTEE S, BIIIAT, TOAMIA B RE %54

SRS RIS o By T bytes MMk str KA. TIIA A
ASCIL 4§ 5 RIELETE 128 JbA Eas i DR SO R

SRR AR T AR DV I  r0 5 'R SRR RR 45 T A B LR Y AL 2
S AR AN, DA AR TR, 1 \U B \u B SOB SR AR
thF Python 2.x P I ERIAEHE 5 Python 3.x K30, "ur' iEEE AR

3.3 BRI AE: A T RRFIAT ARG et W4, 5 "br BRSO

3.3 HIRTIAE: AHARGE T HE (' value ') B3 FFE B3] ADAFIfL Python 2.x il 3.x LR HEHY
BAE. PN PEP 414,

e e R E MBS R TR, B X E A S F R BT A E A, T W
o ST, JERRES o o tut B, RMAEE R AR, (RN ST TR

=5 SRR, RVETER 2 U ITRIE S OFFRHRED, BRIk LNt =55, X
FOREFEENGR. 515 R R FE AN, 0. )

GARHEA xSRI, AR AT R R ST A 2 BT SR C b SR
BE. AR SR

BYFS | BEX EX ]
\newline | FAMLINRTT41; Z 05

\\ SURHEL (V)

\" B35 (1)

\" WCIEEEED)

\a ASCII %% (BEL)

\b ASCII E#% (BS)

\f ASCII #F4K, (FF)

\n ASCII #:47 (LF)

\r ASCII 7% (CR)

\t ASCII K-Vl 3 (TAB)

\v ASCII & F il % (VT)

\ooo JNHEFIEL 000 WAL F4F (1,3)
\xhh S BEHIEC hh BSOS | (2,3)

BT H 5 THE AT R SORP 8 a0 T

EXF5 BX EX s
\N{name} Unicode $(4% 72 H 44 Fk K name BIF45F | (4)
\uxxxx 16 {7 7S HERE oo B ALH)FAF ©)
\Uxxxxxxxx | 32 i 16 FEHIE xooooox I HIF5F | (6)

R
(1) S5kt C—5, B2 =A/\SEHEHS .
(2) SFRiE C RIF), BROAUA A 75 2E 61500 .

() FEFATHRFHEE T, /N HEHERHE S0 SO DA Y BUE AR R AN FEFR R A
TXSEEE SR DAH B L A 351 Unicode “F4F

10 Chapter 2. a5 47
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(4) £ 3.3 BB A TR 514" 135
(5) BERMBAA YA 7S BRI E .
(6) My A R FKRAE L Unicode A BRAMAUR N7 BE IR .

ShRUE C AR, A TEik R B SOF SR IR BAE AT H o, U2l RAHI R B R PR,
GE T AAEVHKINARA e ARk T — D U7, ARGk A R R 2. ) 79 AMEERE R —
/I\T‘ﬂé%,ﬁ%i LT AR A AR SOP P INRAE T3 5B P I{E T B, SR ICIR R 5%
S5

TE 3.6 WUH i Jeik Rl SUF AR 5| % DeprecationWarning. FEF/NAK K AT Python
AT ENTRE] & syntaxWarning H 2R 5] K SyntaxError,

B fife s an e R, SISAB R DA B SR SO, (BB S IR AR R AR s Bl e\ 2 —
MR FAFERTIHE, SEWADTAR — DRI — G55 1 e\ " A — AR TR I
{E (R R TATH AN BE AT RO PURMAL AN ) » Fp i, — /> s 5 @ 48 R ARk A RAHL 28 R (A
N MRFHL 25 SR IG5 54D o 2T — A SR — R ATTE T 1 2 B A~ 74
] A — P HELEAT

24.2 FRBFEHEHE

ZAMABAY FAF R BT T EE (A EAF ), BT S15 a] DA ], ey SCRE ) T 4wl R4
H—, HIE, "hello" 'world' Z[d]T "helloworld". MAFMERI DA RRHTAIGE , PATT (it
PR FAFER S D BAT, BB P AP Rl w20 B R, flan:

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

)

TR AR R e R 2T Y, AR R AR R S . AR AT AR Ep b A+ 15 AT
BT AMELDE e IR A0 T VAR A [ A9 5145 MRS (B 23R A G R P AT R AL =5 15 74T HR)
R T AT H It 0] -5 35 54 H PR

243 R FHFEFHEE

3.6 BRI HE.

& XACTF AT F @ AABFR frstring 52l A ' £ B0 "F RIS FATEH FHM{E . X PP R AT S R B
BIA {3 by Rk se AL P A7 A P2 — R, AU PR i ESE s L SAEs T
PR RN

e SUP S S BAE 8 AT o R P — PR AD (BRAR T IMEE RS s N SR AT . R Z )5, F4F
FR A B TR T

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

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

| yield expression

"S" | "r" ‘ "a"

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

FAPERAEACSE S DASM A Fi P TRMEAL B, R T AERE S ' (" 80" 1y 0RO R B A BN 1E
5. AT ' (O AR BB, EPA—A Python ik XATk, Rk J5nl fEA— AL
T AR B 2R REITA — AR T BRiOAS SCUEIAT . BT BOA— AR
AR T

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

conversion
format_spec
literal_char

24. FEE 11
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AL TR R 7 HHE P AR IB K SOU AR SRR 155 T B9838 Python kX —FeAb 8, (HA D EL
Gho BWEIRAAY AN, lambda FIRMEFRILR = SA R XML RS . Bk sUn] DU &4 7
(BIE=H5 SR ), (LR AREEEER. BADRIEKSAEM A TR 7T BT 6 & Y L5
B2 B AT WU BIOR A -

WIRARE THARSF, FORWRIEEIR 2 e m s k. FAsT s RIS st O, "1
NP repr (), W' ta' A ascii ().

TEBZ 5 85 R & ] format O P BAEAT A% k. 5 20U B AF & B A A 3238 X ol 7 e 45 2R
M__format__ () J5ik. WARAMEHE N ULIIFT I LA — DT H . G R AU TER
NFRFER IR ARIEY P

TUZ BRI AT A & A IR E IR 7 B X RE T Brinl M & B O ik 7 Bl kUi ]
f,@Kﬂﬁ@@ﬁﬁ%ﬁé%%ﬁ?&oﬁ%%%ﬁ%%ﬁﬁﬂ%§~$ﬁ$ﬁmm0ﬁ%%ﬁ%%
A

A FAF R FIE ] A, (B2 — 7 BOAREYR 7 2| 2 AP il E -

LA R A s

>>> name = "Fred"

>>> f"He said his name is .

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

>>> number = 1024

>>> f" " # using integer format specifier
'0x400'

5 I3 AT P T ELR A [RITEA F 200 — A SR B e 7 B P I P AF AN BE S5 AN A% UL 45 i
THHELRT 5 5 A 5%

f"abc def" # error: outer string literal ended prematurely
f"abc def" # workaround: use different quoting

RAFB PRV BRI, X &5 KA R

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

VL P 0 R S RHLRE SUIO ML, DA B — I Rt

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

AT AT P EA T R AVESCR A7 eR BV P o i Rkt

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

>>> foo. doc_ is None
True

7315 WL PEP 498 [ IR AL FAF 8 IR R, ARG TR R s X A e AL 9 stx

format ().
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244 BEFEE

iﬁ(;?ﬁﬁﬁzﬂl%iﬂi BRBL TR E 8 EI R B GO B —AN S 80m—A Bk
&)

HEHFFIEFAE S ERS; -1 XFEMREEEs bl e HERA - M mE 1 M.

245 ERRFEE

S AT =N N CI e S L R U

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "Qm")~*
bininteger = "0" ("b" | "B") (["_"] bindigit)+

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

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

nonzerodigit = mrLLLmon

digit = "o"..."o"

bindigit = "om | omin

octdigit = "or..."7"

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

BB IR B BRI, AE— R E ST AT

FEf 5 BT RN IE R R 2. B ATl R R 7 A AR Ry Tt . — A Rl
TERRS 2 18], Al e B A 10 0= Z )5

AR T BT A A BN E . X2 T %5 Python TERAS 3.0 Z HIFT IR C KUE /A
T ) T (AR O

— SRR A E A AR AT

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

A 3.6 JCE B AAVFAE T TME O T R et 70 4l

24.6 FRmEE
PP BT R DA R Tl S TR A

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

fraction = "." digitpart

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

TE R B B AR BT AE AT I B2 DA 10 S5 BEH. i, 077010 BAAN), HFRWHES
77e10 AH[E . AR M ST R TR AR SE B R IR, SCRFAR RIS AT AL

VP AT A 7R LT

3.14 10. .001 1e100 3.14e-10 0e0 3.14_15_93

E 3.6 AR FRVRLE T TME B R A b AT 20 4

24. FHEE 13
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247 ERFEE
B THIEL R DA TRlYE 8 SCHEA T IA:

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

— A RERCT ECREAE IS — A58 0.0 BYAZ 4. BRUR PA—XHF mAORFR 1Y, EATRYBUE T B . 2
QAR BRI EL, BN E— SR, I (3+479) o —ERECF I ER R BT

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

2.5 ZEFF

O\ AR TE R
+ — * * % / /) 5 .
<< >> s | N 5 _
< > <= o __ I
2.6 FRFF
DR TR HEE R AT S 23 W

i = ->

_ o = /= //= %= Q=

& I= n= >>= <<= ok

AR ] BT RO R T (B A YRS =) PR — IS AT YRR Lo LA R R
WP AR IR R EAT . AETA N BaAT, BdERa B .

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

DA ATTE ASCIL 541 Python s (1] . 18 th B T3 RFeh LRI EREZ A TR P 2

iR

O \
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R R

31 MR, EHS5ARE

*F % J2 Python HFOXHUEAYIME . Python e o i BTy KRl i lo RO G 10) K R ARFRH . (IRl
BCEUL, I RS AT B, RSA SR X RN )

BIXMEARERHT . KEAE. —DXRGOIEIG, R %5 B A0 Ra] DA R
WM RAENAFHRIHIE . 1 s BIEAF AT DAL P AR R 4 5 )R IR 1 () pREREIR [l — R 5
SRR

CPython implementation detail: ¥ CPython H, id(x) LRI x BN TERHIE .

XA I SEI R TE R G SCRFERAE (B X Go2 BA KIERIE? ™) I HE TR R ] RE
{H. type () PRALBEIR ] — DX RIGEI CRRAGERNG). ST, —IXR ZRERAN
AL o

AR BT DARAS o (T DARICS BN R T a5 (EAN T AR XS RApco T a9
(AT AR ZEAR R QAR SR AR RG] , SSE R ESE RS, A MRy, (B maas
PIET AR ZXR, HAE &N RERASIUAER . FHIL, AuAEFHA A F TR,
Sl SCE Y . ) —DXERI AR fH SR PE R BN, 0T FAFERADCALR AN AT AERY il
FULRN) e AT ALY o

MR AIEE IR, M ICIETT AN EATA] BB B IR mic.  Feifr B S B HEIR 3%
I S B 76 4 4 W AL A — ey S BUSEIR Wi SE B SR DA, I BRI T YRS GO U RITAT

CPython implementation detail: CPython H i i Jil 7 A7 (AT %) IR AS % R4 Bl i 5 | T E0T &,
DAER AT 5 ) 7 B SO AR AR AY A RIE I S ERA5 Y BLR . #5&F gc B SC
BT a4 S ARSI A WA e fE . A SRS A R AT 7=, CPython A 7 2t i Ak
AR o ANBMHAS 5 A G 57 B2 SERL] (I DAPRRY: 24 B e S e 5 A S ) o

VER B S B BR R SO K ) B8 T RE 4 IR RN DL T 2 Bl Il W r X R AR S AT . b BETE R
Wt ry..except’ iR H AT BEL X RARFFAAE o

BT G SN AN SEIRA SR, BIANFT S B . 24X Gl 1 A A [ s R S YR L N %
SR, (Al TR O AR A, XX SRR it T I A R AN S R A, Gl —
close () Kk, smAMELERRF P BN SR . try .. finally WEAAI with {EAHRAL T P17
BEAR AR B 5 K.

" l%%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p it 7
G
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UG RIHABRT R AT R BT 5% . B0 T AICH. FIRMFIEE ., X HEA
W SR ALG Y . FEZHEOLT, HRIE—DAGRIER, AT S S X E T A K5
B2, BEATRIE DA AR, WA ARSI R ST, Hit, IR A2
(BIanodl) EEN AR RGN G I, W23 0] ZE R QAR A N AR (e

RS RAT R LB . B X5 4 5 1) B B AR SRR b2 B i TR AT AR 2
A, S HHEREE SR bRk B A R 2R B BUE AT — B R 095 R, T a] AR 2R Ak iiX
ARG . BlIfEa = 1; b = 1 2ZJ5, a flb ATRESWATREARSHG 1 [/ — ME N —RXT 4, Xk
FEAESEH, HR2AEc = [1; d = [12ZJE, oM dBEESIRRWARE . EhpHmdassg. GEE
Fc=d= []M@RFR—DXEBEMEL c F1d. )

3.2 IRERBEREH

PAF /& Python PN E KU, PR (RARSEIIS DA C, Java BUHAMMIE FHRE) AT RAE SCHEZ 121,
ASKRAT) Python W] BEL AT 2 HY2RAY (B MG BREL . S8 e BB A1 5558 , Nl e AUt
HR S A AR PR AR Y
PAUR o R B P 58 SRR B RS 2 Bog . XSS PR S EAR SCB g v ) i R A .
I & XAEAR R AT RES P .
None JHRHHAG—FHE. & ABAMER RS . XTGP E 45K None Y5 FEHFZIE I
TEMHEFIREE, Blink B A8 R PHE R R ECR R Bl None. B2 HE AR .
NotImplemented 1, 28 1 HUA7 — F . 2 — D B A R o fo s fl i N & 4
NotImplemented PjIH. HfE Jy VA M 3 5 HOA Iy v AR S 348 58 12 B AT 30 10 3 5 J0) 1 3 1]
WA (RS MRIE 2 s A kg2l Rz s AR BB R . BRI E.
1% 2 I, implementing-the-arithmetic-operations .,
Ellipsis 2R3 A —FHUE. &N HAWEM RN L. KX LEdFmE ... N E/R
Ellipsis i BRZHEMENE,
numbers . Number M X G fi¥CFFHIERIE, H 2PNENTARIZFAFAA A E R R EZR
BF X GOR AT AZ N — HAEHAE SR Tk . Python fY 8 4 AR AR U= i gy, H
WAZ R BN BRI k.
Python DXAMBERIS, 77 s BUEORIZ 4
numbers. Integral MG FREA P BEEEE GO (B IELR 17140 .
RERUBOT AN Sy A PR AL
A (int)
IR FME B NET, BT AT NAE (BFERINFE) . T2 SR
BRI RIFRR, R 2 FAMYERIR, B RAGRAT S AL ) 2o A ki 25
fiie
iR (bool) XI5 FniZ 4 False 1 True, {3 False 1 True [HIY PN S EME—
TR A G o AR AR 1A, P IR(EAE RS T & 04T 0 23 IR T 20(E O
L, BIAME DL R LERA N FAFER I 7 R ] 747 HR "False" B "True".
R R A B 0 AR B 5718 AU A R A i S R oA A PR R RE
numbers .Real (£loat) WX G RIRMLARIL I VORG BETF S8 T2 52 i BUE 3 PR R g 1 AL
32 TR Z LA A (A K C 51 Java SEBH). Python AN SCHFEURSREIF MG SCRp e & H
(B p 2 T4 AL PR AS FNINAFTEAE, (LK R 54 R 1 Python Ho (7 G S I 45 R i i 1t
ANFRIE, PO B R AL S AR RO i F R
numbers . Complex (complex) NG PA—XIHL AR RO FE 7 SR RN EUE . A KIF R
B R R 8 — DMEEUA 2 WSS R TR T i 8 e 2 . real Ml z. imag
AR«
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I X SRR AR OB BN R 5 A IR P . WEBREL Len () LR al— NP5 5% H i
B NP n i}, REEUEHTFO0, 1, on-1o JPI a B H il a 1] 2%

JPR A e a (i3] WFERGIS Nk FTAAH, i<=k<j. BEREAN, FFIRY A
A SRR FE RS . BRI RT LM 0 TFf .

A LEFPIER SFFH A S A step” IEB I Y REYIA™ alic g k] 8 a PRISH x WIFAKH

x =1+ n*k,n>=0Hi<=x<j,
J7- 3 T AR A L AT AR R R A A 43

A EH] AR AR SRR R — BRI A BB . (R R SRHARX S5 1, H
RIS R AR AT AR 5 (B, — DA RIASK G LS | B R AR A BE /Y. )

PATR U TR AT 2SR 4

TR FAFER 2 H Unicode M AA(EH B 741 . JEHEITE U+0000 — U+10FFFF Z NIWITA
T AR I AEFAFER ] . Python ¥ char 2L M@ FAFE tP IR RSO 3R M
— KR 1 TS . NERE ord () ALEF— AT AR T R e il — A8
FIZE 0 — LOFFFF Z NIWEEAH; chr () ARF—PNIEEITE 0 — 10FFFF 2 NI AR
BN L XN FRF X% . str.encode () A DA 8 E R CAGIDKS str 5%
ik bytes, 1M bytes.decode () WA PASEEL S o] Ao RS

JCHL — A~ Tedl g 4 H PTDARAT R Python XF 42, &N EL A 45 H el 2 5 e
A . RAE—NEHPICH ¢ Biocd) Wl e e in— 2S5k (—4
FB ARG ARG hcd, WAREFES AR ERE ). — 2ol @t —
X 2R 2S 1) [B 5 S

TR FATEEX R R A AR .. AN KEE R 8 Y, PABETER 0<=x<
256 (B TEFOR . FATER A (BT b abe ') FINEK) bytes () Mk nl 4 k41
ARG . TSR AT DUE T decode () VAL N T .

ﬂ%;ﬁﬂ AR AR B S AT s o N ARAIY) A bR rT e AR (E A de 2 (IER) TEA) R H
e

IR PRI A 0] 22 Fy 41 2628

HHe F)R RIS H Al AR LR Python X4 FI3 i I 7 36 58 I hiE 57 fR i 213Kk
P (EREIEHC R 0 5 1 R TCTH M A AR . )

FHBAL PN RE TR . TRAEE NE ) bytearray () WiEERREIE. BT
e A A ) (AT AR AN AT A ), A A O T =7 1 B B BE Ay 12 T RIS BTS2 1Y)
bytes X% —E.

PR array fefit T —MEOMY AT AL FFFIRAURDG], collections BN,
AR RN RS AR HA AR S W T e HA R E . NILEATAREEE Mk R
Gl EREATAIHARA, WulHNERE Len O REEGHRFZE . LEGH LAY AL P L
GG, RBRFII RIS, DARGHEATRS. I ZERIRIRRZE SR n
X B TT R PR R AT AS RO 5 =7 e pr) B [ o 3 7 S RO 1E 8 O 507 EL BRI 2
PN ECTAIAE (B 1 #0120 0), W —4eaH Hag & Hp—1.
B PR AR S A 2R
Pty WIMRFORT LS. BNl NER set O WA, HHARZ 5 A5
AT, Bl add () .
BB WG A A . EATLEE NER) frozenset () Wi #RBIH . diT frozenset
XYRANT] 2L Hhashable, "€ ABIES — DN HEERICREGZ 7 I .

W RN SRR LR RGIEGITRIIN R ES . @l IR a (k] AIFEBS a ik RT 00 k
B‘J%E; ﬁﬂgﬁ%ﬁiﬁ*@‘iﬂ%, WAV de L IR H AR, NELRREL Len () AR Rl —A
WS G 2 H 2

AT — i AL A R 20
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T I RIOR LA REEARG A IR RIS . AT SRR A 155

Feol P UL A T AR R AL @A E T AR S g S AT R AE, R R S R s B
B A A (E AR — B0k . VR B 28 BB 1E 3 1O 850 EL RSB SR w4
TR (B 1 A1 L. 0) MEATYTT R RES | H—A~F 8% H .

FHUZAASH) s EATEL (. AREORAIE (B0 F 2 .

PRI dom. ndom F1 dom. gnu $2 AL T HIMYBUR KRB, collections BibtLZ AN
1.

NPT SR I T AR T R B B (S LR /)

J P SCeRB 1 SCRR RO Gl il B EOE SORBIE (B3 202 S /T o A5 IR Bl

— MR, PSR a H S R8N E LTE S5 R —E

TR S

B BX

__doc__ LR E SCRYSEAFER , A NH None; ARk, | W5

__name__ PR AL 24 FK o 5

__qualname___ Z R B qualified name. 5
3.3 BRI EE.

__module_ ZREUIT JE BRI 2K, %A WA None, S

_ _defaults__ HHEABINMEN S B EOASBUEA R cd, Wit | W5
SHEA BIAMEN N None.

__code___ FEN I e ) R B I AR 42 A5

__globals__ KA R ECT 4 A B 5 | — R BT E By | Hok
&Ry 24 25

_ dict__ i 44 25 (8] SRR PR AU I - LS|

__closure__ None B0 5% pRE] FIAS 40 W BT oo A % HiE
cell_contents EMHMTERE LT .

__annotations__ | WESHRRERNFI. FHEESHY, FAERER | A5
YENA 'return'

__kwdefaults__ fl@ﬁa‘é%?%ﬁ%ﬁ%ﬁ%?ﬁo L]

K I3A5A " Writable” [ Jg M1 S A AR (A X 262

PR RO AR SRR ORI B AT R P, B m] AR e 2 R M I e et o I ALY
‘fiﬁ%ﬁ?ﬂftﬁl%ﬂﬁﬁlﬂ:%)%‘f&h AT HAEIALEIHA P LRI BN . ART ARG o
LA ERBE

HITH G AA cell_contents @ik, X ATHUT R A KB E R ITHIE.

A 2 RECE AESME BT DO HARIS X S sp G 2 00 R SO IR B AR . cell 287
A PATE types Tﬁﬁ%*lﬁlﬂ]

JeBiliik SLPITEMTEEGRE . FEEBIREAT RTINS R G € SCREO -

TR R BN __self NRSIBINZ AL, _ func_ HERENG: __doc_ AVEN
A% (5 _ _func__._ doc_ YEHAHED; __name_ NHFESLFR(H __func__._ _name_
YERIAHI): __module_ AT @AM FK, BA NN None.

D7 VRIS SRR (EANBEBLED T )2 B RO R AV R B

FH P TR GETAE PRI — A2 TR P 8 (BT Rl 28— S0, AR JE
P E SRRSO G s TT IR G2 o

2t i AT BIPREL > i P SR Bt G iy 5 AR — NS BT iR ey, FESEBIRT LY
_gelf_ JRIERIAZSLB], FHFLIETENR . EHTEITIERN __func__ JEMERFRY
BREON 4

21 RSB FRIL—HTT AN G T B — S BIR G, SLBIXTRAY __self
JEHAZIAL, e func_ JEMENSEITIRN R T Z BB A

18
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W —ANSL Ty T SR A, SR R B R E BRI (__func_ ), HRFREEHI (__self )
BASEIN LN K. B0, Y4 c2—MET £0 BEGE X3, 1M x 52 C H— L,
WA <. £(1) EERTHEHE C. £(x, 1),

W AN VERT S BT A N EN G, RAETE _ self_ TRy SL” SekE b
RREART, HILTLLERH x. £(1) @& . £(1) #ERTIEM £, 1), Hd £ XM
BN ZREL

T T BRI 5 31 5L Bl TA X R AR e AR R — S BIBRUR PR 2 2 . FERLLERS LR,
— AR LA Ty SRR R PR B 45— D AR T R A A o S S R XA A A8
HRAET P SR B Het ] PR X5 (AR AN n] i X 52) E%ﬁ%’ftﬂlﬁﬁ[ﬁﬁéﬁiéfa
oo A —DTERER BRI — AL B BRI & SR BN AN I E Tk
XRERAE e A S R B R R LR A S KA

HRES e — Ml vield /j ( )l@]d iEa) BAT) PR ERRE A AR S R4
1.#[3’]@%(@%&&]%517 S IR ] /\TU\T}LﬁIZIﬁMSEﬁﬁﬁ%%XT% W HZER A
iterator._ next_ () FERSFEEX MR —HETEHEIEMA vield 1%”7&3&7*
AMEH IE ”:‘lii/l\lg&@kﬁﬁlﬁreturn EAECEPATREIR R, $F5|% StopIteration R
I HiX LR R A TR B EE G AR 2 .

RS (i asyne def g SR AU RBP4 . IOAR R ECEE RO I 2%
[a]—A~coroutine 34 . ‘BRI EER Erawait FeihF P frasync w1th$[]async for 1E&M], ﬁéf

CEVIE ST B

E%i&%@ﬁﬁﬁh@m:%f%EX#@mwew BB RO IR 2 A
S, BORER B HCAERE AN SR I SEL ISR S, BB asyne for I R
BT R

WA RPEREN aiterator.__anext_ () F¥ERFRE—"awaitable, HXTHSTFER
EFPATEEIM Hyvield %%ﬂfﬁmtt'ﬁ/\ﬁ VR BIITH B S K ret urn IBR R RG
—ARIBHIEF, FFex5k StopAsyncIteration B4, RAEMRBW TR H HNESES
HIA R

WE RS N ERECTREN T C B SMRERE . NE KRB BT len () M math.sin()
(math jg—MrfENEREY . NERKUSBIEEEEH C e . Feoki Kt E i
__doc__ ERRBHISCR FAFHE, AIREA NN None; __name_ EMEHIHAFR: __self
WEN None (W T —4H); _module_ ZRMUNEHIRINAFR, WEREA NN None.,

W LAl RN ERE S — g, RAEIRAE T —MEA C BREBUIXT R AE N
KIWBINSE. WEHER—DBIT2 alist.append (), HH alist J—AF)FXS . ELE
ARG R R R __self_ SWERH alist FTFRICHINTS .

B KRR, MW REFREN T REIEAIRSLH], RUATAAER_ new ()
E’J’*M&*ﬁé TS aES __new_ (), MHBHBAES  init () KPR
Bl o

P gefl LRI LONELTETEE T E X call () JrERIRERCH AT R4

Wi B2 Python RIS EAMLPIT, H5 N4 % W8, Himport IBAIERFEN, 3% @ET
importlib.import_module () MINEM __import_ () ZHREAEFT . Bt A hF
BTG LI 44 A5 1] GO o R __globals_ @M HMTH) . @H5IH
e iz R AR, Gl . x YT m.__dict__ ["x"]. BIHSEAEE H TR
Pt g (FEAWIGR L e G A TR EE ) .

JEMERRE & R 4 A A L, Bl m.x = 1 [T m._dict__["x"] = 1.
e X (\T5) JEbE: __name_ HBIHUA A FR: __doc_ AR SCRY AT, AR B A
A None; __annotations__ (A[¥E) H— MG L EirE MFH, TRAEBH AT R,
_file BTN ISR, R TR INER 3 — SIS . FLeE AR a]
REl_ rile JEYE, BN CRHR B 2 MRS IR XM — AN sh s m i -
BB M A% I S S R4
FERR 3@ __dict_ SHPAFMNRITR ARG 4 2]
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CPython implementation detail: i~ CPython {& PRI F LA BEE , YRR BT AR A7 i
PR, AR T UGS SR5 T . AR R, A5 3% 7 ol PR HORAS DA L
L.

FESR B e LKA — i o 2R e SORBIE B Wk 2 3L 7). BN AL 7t

MG SE I ML A 44 a3 0. RIE TG SR FE L h & 4k, Bl c.x St .
_dict_ ["x"] (ABAAE S8 TR A i e A @R 20 . M RFEH A R BEA B
PEZPRIS, SARSAEER P AR . XA ERA M C3 By, RIEAAAE haTe dhRgh
MR 2 25 4R B AR 1 2] — A LRI SC BB R R IEBATM . 45 5% Python {# ] ) C3 MRO (111
T EEOLE 2.3 BT SCEY https://www.python.org/download/releases/2.3/mro/.

Y—AREMES I (BREEL A ©) 77— DRI EX R, BRI —A _self__ BN
CIISEBI T EX G M H LT — NS ERNGE, BRI ZE S EX SR 4.
MR __dict__ Fra & NAEMMNREUE MR Ay G S E ik 5 —15,
KEMRESEH RN TR, EASTERHELN T,

PTG g A L B30 PA=AE— 561 (1L 30,

PRk fE M __name_ HZRAAFR __module_ WRFTFEMIRMZFR, __dict_ NEEERMH
(A bases_ HAE IR ITA, HHARRY R PR BT HES); __doc_ A
B SR A8, WA WA None; __annotations_ (W[3E) A— ST 47 FHM, &
FEAERARPATIFREA o

el ST I FER R A (B30 AL BIARAT il e — > o G S E R ST iy 44 25

B, BT HSEEERTFR P ER. SR LA B, LG Y 2 a1 @ PERT,
SURSEAE R B P WA BB P E R BN S, B R S R4
H_ self  JEMERIZEH. ESHEMEHEMNR WS HEIL: 20 13 Classes” —7, BT
A At 2 28 S SR AR B 2R S M X n] 2 0 s 4 a8 28—, SRR B SR M mT B 5 S b
TR 2RI __dict_ WIS QR ARKBIZIEN:, MXS VR EA_ getattr_ ()
T, NSV 27 ok R B R K

TR 22 B S B 8, {ER & BRI, AR setarer ()
Wi delattr () Jrik, DRI R IR PR RSP0

WRZEIB A FLERR IR M AR Ik, ST ADWROA ST PV ET . 2 a5 ohor ik 2 48—,
FsR@tt: __dict_ AHJEPETUL _ class_ SHSEBIXTMAYE.

VO MR (WM R) file object Fern—NATIFRISCAF . A Z FPHRGET 0] HIREIESCIEX 5 open ()

WHEBEE, PAS os.popen (), os.fdopen () Hlsocket X% [ makefile () ¥k GA ] BEMH -
Lo AR TR A Y oA R BB ) -

sys.stdin, sys.stdout Ml sys.stderr KXW R N T RS HER A . iy th AIEE R
SR BN ASCABITIF, [N BAREHE 1o. Text ToBase fIRIFE LI H .

PR RY o ply AR i PO O T A SR B SR R 20 1T o AT S ST B AR A AR 8 A 114 S

AL, AR SEREE WAE IAL—IF A 2

RS G AU RN %hi% A F 5 49 W IAAT Python fURS, siFRbytecode, AR5 G bR RO 5 1
DR T o BIOR S A0 350 R K b 52 (BRI IR Ry i X T, AU e A5 |
N3G T HBAS A AT BB G A R A A (R BRI R s T 5 Y
). SERECHRAM, B RANAE, ARSI ARG O ige BEE 2 A

Frok ) H L@t co_name 45 T RIS R co_argecount A E SEW) B4R (BEA
I BRAL B S HOR A BOAE R Z%0; co_posonlyargecount AU FRALE S A E (4
WA EBRNE M Z50; co_kwonlyargcount WX PR K4 F S EM E0E (A BRIAMER
Z%0); co_nlocals KREEH Y JRERAS & AR (BHE2%0; co_varnames H—ME &
Jey TR AT B 44 BRI TC A (B4 R HEAE B T T, co_cellvars H— M8 Wik E Bk 50U 5
MR A /A PR JCH: co_freevars H— M HHAA RS A ICH: co_code H—
A FRFETBIG S T I I FE 45 co_consts — AN Er 5235 15 I 8 A 1 < T 1) 704
co_names N— ML T FT A H 12 PRI co_£1lename g i AURD FIEE it SC 44
%45 co_firstlineno NREETTIIITS: co_lnotab AH—FAFE, Hi 4 T MFEY
Tk B2 T 5 WL PRS2 WARRES TR D); co_stacksize NERAGHE K/ (BLFE R
AR E); co_flags N— AL, Hohgmtd T RERERR T B 2 AN TER .
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PAT 2R T co_flags MARENLE L WEHRREEH *argument s IBFREZAEEEED
MIESEL, W 0x04 (iR E: WERMEHIH **keywords IBVE R ZEREEN KB F S
B, W 0x08 ik WHRRECE A ERHR, W 0x20 ik E .

KRR (from _ future_ import division) Wflif] co_flags FHIREN K
FEWIACH X 5 B S 2 75 e AR I RR I 0 SR pR Ui o) et A R BRVE AR PR i 02000
57 #E FE LY Python FitAS RIS A 0x10 A1 0x1000 fiz.

co_flags A AR B A A FRAEH

QERARAI R R R R — %L, co_consts HRYEH—TURF 2 BREU SRS FAFER , SRR E SO
°K None,

WO G WO RFR AT EATATREBIERI R (R0, bt MR Br ek K.

FRIRIM @ M £_back AET—HERRWT B8, W2 ERZ MWK None; £_code
SRy semi r AT AR X 5 £_locals M TAERAMA B 7, £_globals WA T#&
AR £_builtins FI TAEKRNE (EH) HFF: £_lasti HHREMTES (X2 REXT5
HF AR — 5.

YR @M £_trace, WIRAN None, WZFEAASIATIA ]V F A 20409 i 5l (A T
WA . HEEAFIRE T2 & — D F - XA PAE R £_trace_lines % f False
KEEH
FRPSEIL T A il /F £_trace_opcodes B4 True RAVFHEEAEID TR F(F. HHER
TN ER B R T | K i S B B R B R BT, X AT BB SECR E U IR T N
f_lineno NMIAMHITTES — TEX HE AM—ABR B & B A SRS 1 48 €17 (U T HUIK2
H) . JEas P DA B A f_lineno SEEE-—> Jump fip4> (BIE T —155).
XTS5 SCRE— AN T ke
frame.clear ()
B YETE BRZ R () R A AR S5 | . 1 ELAn SRz g T — R RaR, A e
SWESE N XA BT S WO R EERS | (a0 242k 5 AR L e 2
JafERD .
THRAZ WY B IEEPATN 5] % RuntimeError,
3.4 B RYIRE.
IRt % Bl SRR — AR R IR EC S . Y5 AN SR A d A X S, ]
fEiE 8 types . TracebackType HA A%,
X R A Z@ G R 5, SRR AR TR I , e RIT 2 24 Hi =]
W2 B AN X S 43— AR, BRI R . (B Wy &5 —T5,
) ERER sys.exc_info () FrREIAICHIE =5, PARIHREREFE __traceback__
JE TR
MERFAEE A, IR ES CARGRIRER) 5ARERR; TR ERESR A T3
HE, BWA/EN sys. last_traceback X HFE .
YT BRI S, D0 R S i ) e ke e i A% AN 54 th_next JE MR K
SEREI AR R B
Pk HiEYE: th_frame $81a 4 HZ AT th_lineno 45 k4L R H IIENTTS:
th_lasti fp/nHA&IES . WIS A4 T A VUL except FAJELA finally ATt ry 15
A, B S AT S R S 48 2 T e S AH WO S AT S AN ]
FRERP AT 5 JEME: th_next WARERESH N — 29 GEAE L ERHFIN), WREHE T —ZH

>4 None.,
TE 3.7 W ek (MR S B v] DAGE ) Python RS 2 20 SE B4k, BA LB th_next @1
] DA ST -

VIS VIR NG RAFRR__getitem () FEMAEINUI A . XS mn] i NER) slice ()
PRECK A .
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PRk L@ start AFH stop N EFY step N KAE: F{EHUAEHE NN None, X4

JErE T AR IR,

CIPIE SE S h B

slice.indices (self, length)
W V2 — TSR length HTEAEY) 7 X 05 1 F 2| length 5 € K FEW 2% H 7 51 B
YR AR A5 B W] F5 3 . R [BME ) = AR i p oo dl s X 280050 U1 F Y
start F stop 5 1"5 DAL step 20l 5 |5 B R B A 42 BEAE A2 i) AL HE

RS XS ST BT R T —FhalE e b SO IR R RO SR YR R e A
FERT G AT B H AT S a5 5 R EE P RS . 4 LB 3R EL
— NS HEXRE, EERR BRSBTS, EASHIE P, BSEN S
HEANE AN, EENurERE g wEa# e 0. #Sr R gl h &
staticmethod () &R A%,

RIFER R BN GAE SRR X HA R SR i 325 S phas Sl 8 5B R BUZ X 4 1
Fe BT EAE BRI T AT e e B30 A FE s —S ik . o5 vExt
Al N E R classmethod () MR A .

3.3 ¥R IEBR

*A%Tu\ﬁkmxﬂﬁ%%%%E’Jﬁ(ﬁ?f@kﬂuﬂﬂ*T?ﬂi%f?iﬂﬁ[ﬁé’]%ﬁifmf’ﬁ (BN AR E B b
51 H). X/ Python SLH #1E4 Z &M X, RIFEINE Eﬁ?m)&ﬁ?%?ﬁﬁﬂﬁ%fﬁﬁjﬂ i,
WHR—DNEELTHA__getitem () W, HH x FIZEH—DLG], W x (1] EAHERT
type (x) .__getitem__(x, i). BIEABLEIGIAME N, E?ﬁﬁﬁi)‘(iﬁé‘lﬁ&ﬂﬁﬁﬁTxlﬂﬂﬁ i
BT K— 5% (B N AttributeError BY TypeError),

RE— AR T VAR None FRXt W I BAEA T . B, SR — 2% iter () A None, M2k
AR ER I, R LB iter () #5] % —4 TypeError (MALMHEE  getitem ().
TESE IR A N 2R A 2 ms), AR ) — s R AR U S PR X Rl AR G S U 1 24 )2 A = L
Bian, FEEEAAICE R BRAEX T L H Ul S E TR, (BRI A festie A = X . (XM i —A
S W3C SO GAR R ) NodeList 1. )

3.3.1 EXEH

object.__new__ (cls[, ])
T AR cls ERHTEB. __new () @—DEATTE (KRR AR 75 2 i =t P
WY, B K LB ERIRIERE S5 HRNSHSHHEISE N R EERRBA 2K
PR . __new__ () WIRIMER AR 5 5500 GEE 2 cls 1S5,

WA S 2> I E B S BUE ] super () . __new_ (cls[, ...1), #i#EH_ new ()
IR R LBl %Fﬁéﬁﬁﬁ%{*ﬂﬁ(?ﬁﬁﬂiﬂ’bﬁﬂﬁh,ﬁ\l_lil

2R _new_ () AEM N R A B AGE VA I BB R AT — A S ols 172, D S

M__init__ () FEHPA __init__ (self[, ...]) E’J%fﬁ%&ﬂii@ﬁ)ﬂ, Horpr self T SEA90
HABECG WAL X G f g i S B ) .
W new () AKIREI—A cls BYSEB, WIFFSEBIR)_ init () FESASHHT.

__new__ () WH B 2R SR ] A T2 (B0 int, str 5 tuple) fE il S Q1SR . B
AL HE SOTH B E R DA i 28 G

object.__init__ ( self[,...])
TESEH Gl new_ () 2 G, REVAREZBIREA . ESEEEBA I ELR LB
SR —DEEWBEAE init () F¥E, WHRAEMIEURWEE  inic () Ik, s
7 s S B DA PR SR 0 23 i A E WD aR 4k fBlAN: super () .__init_ (largs...]).

2 __hash__ (), __iter_ (), __reversed () PAM_ contains__ () Jy¥EXF A kAL B Hib &8I A
TypeError, {HA[AE{KHE None J& T AT ST R AT A RME] X — 5
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WoAMNRZEH _new () M_init_ () thEMWE R K (h_new () 8%, I
Hi__init_ () E®), FrbA_inic_ () R F#{H HBER None, W &TEBATH 5] %
TypeError,

object.__del_ (self)
TES DR RIER AT . 1505 2T A SRR TR 8 CRAE ). IR AR el () )y
W, WIHPrIRARRIRMAT_ del () Ik, /i g F 8 DA PR S8 0 5L 20070 1 IR 1
TR

_del () JFIRATLA (HAHERRD Tl G — ML BB 5| AR HES A SR . XX £
Ao del () ZBAAETEERII GRS PR et BARSE BB E [ M4BT CPython
SIS —K

YRR A SO TIRTFAE R R __del__ () Triks

MR del x FFAEEMA x.__del () —WIEXHF x WSRO —, MEEMNSTE < 5]
FAVHRCAE hy 22 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.

S U
gc B SCRY .

B BTN __del () RN EPPIRCE AT E , TEHIRAT IR A A 1 S 1 R 2 T
HFTEI—AE453 sys.stderr. FF5IHL:

o __del () WAEAREABHEIITH BN, SRR EELRENNRE. MR __del ()
s LA B O A ZE VSR, ATRES A ZEER, PIAMZ R IRE RN PIAT__del ()
T BB AR AR A BT AR

« del () AIDAYERRRERS G BOBAT . BRI, BREVIM AR R (o H
Be) TEEC MRS None. Python S PRIUESGHM BRAEHRE A 24 R DA BAAS T I LA T 3k 1 4
JRAS RPN R b 4 R A s AR EANFAE HART e /s 5 U, XA B Tl iR
ANBIBEHAE__del () T7iEWOR IS8T | .

object.__repr__ (self)
H repr () PIEBREOHMH A —DRRE Bl FRRFRR. WERARE, X R— A
[) Python A5, BEW AR E A EAMHFERMEMN S (REAE L) . RXRTTEE, W
REJERAN <. . .some useful description...> FFFEE. REELTE—DNFHFREITLR.
WHR—ARENT_ repr () HEEN _ str (), WEEEZRASLFIR “JEER" F455
FORBM A repr ().

WorEEEGH TR, FH R RS 5 E S BB SRR EER,
object.__str__ (self)

Wil str(object) PAKNERE format () Ml print () WHAAER—AF50 “ARE sk

KR TP IR REEDLT N —A PR .

WhkYobject. _repr () ARRIEHET __str () HFARTIHIRE—AG %01 Python ik

3o AT PAGH o 58 ol O HER AR .

WE R object FrE XHERINEBL & object . repr (),

object.__bytes__ (self)
i bytes P DAZE — X RAYFITER RN . XV IZIR R —4> bytes X 4.
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object.__format___ (self, format_spec)

it format () WEREL I, 15X I $ F @ BREE str. format () J7 A
DA L ASERHY KR TR . format_spec Z RN T AT R Y74 65
format_spec ZHHIRFRMEI__ rormat_ () BRBIER, At KEECRIUR IR LB
U S PRI, B2 (0 AL R L T

B formatspec T ARFRIERS SUALIE A .

BRI N AR 4

16 3.4 JUH B object 7% B _format_ 7 U SR B 48 A AT FE A AF, KT %A

TypeError,

object.__gt__ (self, other

IE 37 M HE B object._ format_ (x, '') B A £ F T str(x) WA FH &
format (str(self), ''),

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq__ (self, other)
object.__ne__ (self, other)
( )
)

object.__ge__ (self, other

PASX SRR R B LT k. A S S EAFRR N R TR x<y T x.__1t__ (y).
x<=y A x._le_ (yv). x=yv M x._eq  (y). x!'=yHH x._ne_ (y). x>y H x.
_gt__(y). x>=y Tl x._ge__(v).

WA E M SHOT A M, B VAT RS R [ X4 Not Implemented. $ IR
B, I L 2k ] False B¢ True, AidSCFn_Fax 8y :n] DR ML A, UL ansR lhRsHzH
TR TR RN (BIaERN 1 EAIEAE) , Python 2% 3R [RME I ] bool () DA 454
HEIA R

EBAOL T __ne_ () 2FTFEH__eq () HRHEREUL, BRIEGR N NotImplemented. L
BABFAFZ WA HABFR S X R, B (x<y or x==y) NEIFAERE x<=y. LR RRZHE
Hsh4E S HEF EE, 75 %& functools.total_ordering ().

WIAEE_hash__ () WHICESE, TAROIERT SR (15 SUHBGE T 7T T S hashable X4
B R — SO

XL HEHFEANEHSHRA (ELDSHAN L ZEERLGD S B #ER)
M@ 1t () FM_gt__ () BRI FWHR, _le () F_ge_ () H RX T894
M_eq () fl_ne__ () ME2EATHCK S WRMABRELIRERNFE, HABRELE
R A BB B B R B4 T2, WA e e B A B B0 S i, 5 MG Je e 8 A AU
HiE. BIITEASHEIE,

object.__hash__ (self)

T N E PRE hash () PR DA A EE 1 O B- T8, B TG A 4R AL HE set | frozenset
PAMe dict. _ hash_ () WiZiR[E—N8 . %5 BB 4 A R BT 35 i E—RRAE B 12 LA A
A AAE s BRI R IR S S R AT S A A A IR A, RPRFEN T —4 T
WX AW Az . Bilan:

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

. hash () 2M—DXGHEXW__hash__ () J¥EREMEHEBT A Py_ssize_t BRI,
WHX 64 (kN 8 ST, X 32 (kAN 4 FAT. WR—DXLRI__hash_ () WAHENFE
NR/NHIAE B B IEAT L HRAE, TSR PRSP T SRR TR o MBI X — s B R B R SR B

python -c "import sys; print(sys.hash_info.width)",

WR—AREAHEN _eq () s, WAWMRNZEX__hash__ () B R EE L
T__eq () HEAEX _hash (), WIHSLERA G HAIETTIEFEMIT. R —A20E
ST ARG T __eq () ik, WIRWIZSEIM__hash__ (), FAA] A BN LB R
R A SRR R TTAL R (ANSRX R MG A (R A UL, B THE RIS A ) o
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F P BN H__eq () Ml__hash__ () 5k HRHENSEAN% (ACBIN) i
DhEARMAE, HFH x.__hash__ () BRE—AMEYMEAFILR x == v FREKRE x is v H
hash (x) == hash(y).

—ARURERT_eq () HEAEX__hash__ () WRH__hash__ () Bk None.
Y—AKW__hash_ () Jrih None W, IR L HIPRAE— AR P R UG 75 (E B IR A
5% TypeError, F&FEMKM isinstance (obj, collections.abc.Hashable) BgfIEHf
HR B A TG F TS

MR —AEET _eq () MEFTEMRERALEN__hash_ () LB, W00 o 5 &
__hash__ = <ParentClass>._ _hash_ kG H&HIBERER.

MR —NEREEHE  _eq () MEFTEEMEWG A LR, WY ZAERE XS _hash__ =
None, —MHTENXT_ _hash__ () PNERXHMT| & TypeError fJZK & isinstance (obj,
collections.abc.Hashable) V& 1RHIR B AT MG F 5% 42

W EEOATEOLT, ste fl bytes XA hash () (HEBHH ARl T BEVLE <t .
BAREANTHE—A~ Bl Python MR P &R FEAAS , (HEANTAELE FE i217H) Python [a] 2 A A Fli )

XAMBE N T B LA TR R FE A R 95 it A A e AR R Ml AR R SR
IR TR ED O(”2) E 2= . #E1 I http://www.ocert.org/advisories/ocert-2011-003.html

BB A 2 AR A LR T« Python MR MR P AL GEE ETE 32 (i1 64
g A —E) .

%5 I, PYTHONHASHSEED.

e 3.3 e BN I vE A B LAL .

object.__bool__ (self)
il I 7 VR DASE B ELARLAG I DA B2 Y LY ool () #24E; WiZik[l False 8 True. WIARARE LI
Tk, MBI 1en_ () FFAEHRBIAERERRZRENE. WR—DEBERE
X den () WAREN_ bool () WARHTA SLHIHEZHENE.

3.3.2 HE XL RitihiE
ATPASE SCR A7 iRk RE SO SE BB IETT ) (. name AT WROESOMER) AORAE S

object.__getattr___ (self, name)
YEAN BT 5] & AttributeError MARMEBIHH (FTRE2MHA__getattribute ()
B BT name A JE— LGB self MZERAZM P REMENE| A T AttributeError; ¥
SEXT name Rtk JEMEVHH__get_ () BBIA T AttributeError). MITEN 4R ($KFH) &

MAEE RS &% — AttributeError S$% .

HHEMR BB EFIH LB G,  getater () MIALBHAM. (X2
T getattr () fl__setattr () Z[AHEBRENAXFRME. ) X B2 T AR d
SRR E G getattr () REICYETT R SEER) HAb g M. B 2 0 T S04 &
At , ARANTE I Jag Mk - e e AR (T A 3 A B A 5 ) 3] AR & 1 58 44
. WS FEN__getattribute () Jrik T REE SRBOMR I 52 2 BRI A0
object.__getattribute__ (self, name)

W5 VA& To A A U T DASE B RS2 Bl J@ Atk i D7 I . WRZEIRE LT getattr (), WG
BRI, B getattribute () BRI B9k T AttributeError. It
FEN 2R (FKEH) BHEESZ5] K —4 AttributeError . TG
ToRR i, FSC BV % S 2 R B A [R] 44 FR 0 2 0 ok U 8B I FR AR AT B 1, Bl an

object.__getattribute__ (self, name),

9

TEMR: BT VRAEAE A 4 VAR P B R S st R T O 5 SR A 1 0 T A RS IR T3 YR IS T i
Sk . S0y ik B AR

3.3. FHKFHIEBR 25


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

The Python Language Reference, .75 3.8.0

object.__setattr__ (self, name, value)
B EAE— A B B = R I R o XS S B TE AL (R (E PR AT 2 S 7 ) o
name K JEVEAFR, value KBRS @ HERIE

W __setattr () BMERMEL LGB, ENMIZHAFR AL, HIAobject.

_ _setattr_ (self, name, value),

object.__delattr__ (self, name)
RUT__setater () HHEAEHAMBRITAERIE. HITERNZAE del obj . name X FiZXt4
AR SN AR

object.__dir__ (self)
W BN AT R dire O BRI REMELAC—A 8. dir () SR B 7%
R ERFR AT o

B LARIRIE M 5]

FRRAFR __getattr_ Al__dir_ iSWTHEHR B @ SONBRE MR . BIRZHN) __getattr
BRELY B2 — A8, HARN— B4, HREETE GRS E] % — 1 AttributeError. W
W EFEE kR lobject . getattribute () RTEMHOFE PIRB)FEAEYE, W __getattr_ &
TR dict_ ek, RILFIRFSE K4 AttributeError. WIRIKE|, B PRSI
JHI- % 0] 25 1A

_dir_ R YNESZAT AL, I HAR DRI BL Rl 4 R TR RS R AN SR A
1E, MBI dir O &k

AR AN S SRR AT (BEER IR R A5 ) . WTDAKFBIIA R __class__ JEMECE
HN—A~ types.ModuleType B3I, BI4:

import sys
from types import ModuleType

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

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

super () .__setattr__ (attr, wvalue)

sys.modules|[ name ]. class = VerboseModule

TR € SRR __getattr  FIBCEMURE __class__ Ha@nif i f%wltﬂ FRIEATI AL R —
BV R R R (RS2 il B P 8 AUl @l i R 4 Jey M 5 LT ) RN S Y o

TE 3.5 W _ class_ #EHUBHHSCHTTE .

3.7 BihEIEE: __getattr_ Ml __dir_ BB

S

PEP 562 - Bidh _ getattr__ 1 __dir__ iR TR _ getattr_ fl_ dir_ ER¥L.

SCHL R 2]

PAT ALY — DM %I AR (Bl ik 3538) Bse il i BT —A> Prog R i g4 &4 )
(IR A T FH RBOIA BT ) o FELATRGIH, “JEIE” SRR o T #2
__dict__ HRHL R PRI A4 IR .

object.__get__ (self, instance, owner=None)

BT IR CABRBUTT A & 2K SR b CRIEIEDI) BSOSO fE e (SEBIE M) « mlik
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(1) owner ZHU A H M instance 2% KT FJEPERY S, ARIE L owner )7 1) J& 14 U 222 1]
None,
BT ¥R 2R BT EAF B A R I (HEZ 5 % AttributeError R .
PEP 252 45H]__get () N —Z2ASH AT A4S . Python H B N EIHEIALS SR I AL
Mo SC AHAZ, FRBss = T H AT RBER AT S 4. Python H By getattribute ()
LB RLEAWNNSE, TIREN RGBSR,

object.__set__ (self, instance, value)
Pal R PASE B instance $5 & W BT A 5 S0 L0004 JE A BE value .
TR, W__set_ () B__delete () XFIAIE “BARHRE" . B2 WHS A
AR R L %

object.__delete__ (self, instance)

PR BT ¥R AR instance i 5 1) T A & 2 S B JE A

object.__set_name__ (self, owner, name)

TEFTA EJE owner QIR . B2 S BIRIE L name.

i _set_name__ () 2N type WiEas i — B g AT, IR P0 2
B e SUBONES Il vy, A 2 U B L E 4 e 2

class A:

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

HIES el £T 2.

3.6 B fE.
JEME __objclass__ & inspect BHUEECNHEE X G E e (IR B IR IEA B T30
RIBHERZATI N ) . T AR AXIGORUL, BT ARSI SRS e — e R (FT28) 1yt
BIVERSE— I ESEL (B0, CPython £ 5CHLT C HHYARYEE Ik BB YE) -

A R 2R

SRR, MR ae B CYEITA” MR GRE, BTN g S ORI TR E R, B
fi__get__ (), __set_ () Ml__delete_ (). WR—DXRELTAEIEFIUEE A, Bk
PRI -
JE VT ) BRIAAT R DX R A g BOE BN R R, Bl a.x BERIUFSM a.
_dict__['x'] JFf, AR type(a).__dict_ ['x'], EFRKREH type (a) By LREE,
AMIFFETTE.

B2, WRARBIRER E ST A E T IARIX SR, W Python ] A S FEHGERIAA T Ry - 1 AL i J1T 4
AT e R AEAE USSR A BT D AR i 72 SCA AR a8 T vk S HABoUR iy O 2R peE

RS KGR IR S N E 2. x. SEINALE UK a TiE:
BLAZH B B E R AN 1 LR O 3R PRI B AR — MR R VR x.__get__(a) .
FBIIE ANRGDE R —DRFR LR, a. x PR type (a) .__dict__['x'].__get_ (a,

type(a))o
Y WARFER) NI, Ax SWHFEBNRH: A.__dict_ ['x'].__get_ (None, A).

I W a 2 super [—EH, WEEE super (B, obj) .m() &fEobj.__class__._ mro__
PR BWHEZELAELEA A FEISUAT A ZEMHEMAS: A _dict__['m'].
__get__(obj, obj.__class__ ),
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XTG4, KR IR AR UE A B e R P T T MR AR ER Ty k. — R A T A
X get_ (). _set_ () fl__delete_ () MEREHEG. MREEAENL_get_ (), MfH
JETE SR BRI AT R B B, BRAEXT S0 LB s R A N R (. AR IR SR LT set_ ()
i delete (), MIER—AEIEHRE; WHRAEFANEEAE X, WeR— N EBdaices. @
W, BURERR R ARINE X get_ () F__set__ (), MAEBIERIARBRAAE  ger_ () HEE. EX
T__set_ () F__get_ () BRI R ESEH LGOI FHANE L. G2, IR RS
AT S T T A

Python 5% (f3% staticmethod () Fl classmethod ()) ZREAE R A Fe R SCIR . B S BIAT DA
HE SOFEBI . X VRS BIRAT 5 A R 2 HAB S B —FER AT R o

property () BREURAE ARSI R LI . IS B BE BB AT .

__slots__

_slots__ PR AT A A B Y (BIANRRAE @R ) I AR I BI# _ dic Rl __weakref__ (BARRAE
__slots__ @ SXHI A I SR AE SR AT . )

A __dicr_ 7T AR M4 25 ) o e A e 38 th nT 45 3] 2 5 32 7T

object.__slots__
XA AR B AR R FAFER . AT G Bk SO ] 1A A MR A T 4 . _slots_ 22 H
CAR AR 20, FFHEIEA S LBIR)E _dic Rl __weakref__.

£/ _slots _pyiEEEIm

o AR H—DARE L _slots__ (RN, SEBIR) __dict_ Ml __weakref__ JEMERFEZ R TIH

o WA _dict__ AFR, SBIAREL RAE _slots__ & SCHBI KA BRI . % — AR e
RAWMERFG] % AttributeError, FARHEEAMKIE, M2 '__dict__ " IIAZ] _slots__
FEI AR

o WURARBFASLHIBE _ weakref _ AFHr, T __slots__ WAGA SRR HSLbRAG 595 1 1 g
TG R, SN ' __weakref_ ' MIAZR] __slots__ FEIHRYFAFER RS

o __slots__ JEiEIT NN EA Q B RY (LI ) FERER FSLEing . Witk , RIEMEARRERT
Kkt _slots__ i XHSEBIAR IR EBOAME: B0, KEHS B S AR .

o _slors__ FIHRERA A R T & LERZE. FEXEPFEIHR _slots_ fFH TP H. A,
TR ARG _dict A __weakref _ BRAFCAIWE LT __slors__ (L A% AL & XL 375044
RE AL B .

o QR—RE LN EAEFAFR P WA 8 X, W R 8 A SE AR B AR mT ) (Bl
W HBEMRELRPCHHGR S  ) o XS AR & A R E L. RRATRES TSI —AN5 1k
R RO e

o B _slors_ RNIEHTIRAH “RIARKEE” NEZRBIGIUN int, bytes Fl tuple BIRAZ.

o (RfAHEFAFER AT AR R H T AR LS slots__ . WRGHEATDAREGE s ik, kT fEe 4 nilik
SRR LA RS VA .

o _ class__ WRAEAHEPAN B A MR _slors__ B A 25 EAEH

o WA ZAN AL E ) 2 AR WE AT A, BTN BN B ER E N (3
M B A SN B R) — BSOS & TypeError,

o ARy _slots__ T — AN, W R SRS ME MRS . (B2 _slors__ RN
— kN,
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3.3.3 BENKEIE

M RATR AN, ARSI _init_subclass__ 2GR« IR AT DAG S BEWS sl 1 HAT YK
G I A KT, (LRI Mg e R ES, M _init_subclass_ I
FAEM T ST %I IE R PrIR A 128
classmethod object.__init_subclass__ (cls)
MPEIIRAE TR TR S cls R B 126 R SO — Ml sl ik, i
T BRI R 4 o 207 v
BAN—=PHRNXBTFZSUSPEHLLR __init_subclass__. Ny T 5 H Al E
__init_subclass__ [YIGRA, WU B KM T SR ARG A, fian:

class Philosopher:
def __ _init_subclass__(cls, /, default_name, **kwargs):
super () .__init_subclass__ (**kwargs)
cls.default_name = default_name

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

object.__init_subclass__ BERIASLIUTAHOAE, RIEWEESEII ARG & — 48R,

R TR metaclass ¥ T RBINHITEFER, IFASHHEL __init_subclass__ [
SCEL. SERrmoed (MEAERNER) T type (cls) P

3.6 B

RS
BRIANTEOLT, R MM type O RWER. BESE A MATRINIET, B2 2805590 E 2|
type (name, bases, namespace) [HgEH,

Fp i A A E AT A metaclass KEEFSE, SO HR— LS S EW A 2ok
FrE® ., FEPAUFRFIE, MyClass fil MySubclass #iiE Meta [J5LH:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

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

* f#H MRO £ H ;

o WM

o MERIEANA 2]

o PATHREAE

 BIEERAR.
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fi## MRO % H

WA SE P B REA Z type BB, WA __mro_entries_ JFEXTHI TR, 437
gERE, B PURIG RSO T M ST . I IR [ 2 JU AL AR A LI R . o]
PARZS, eI LT B AR JE 2R 1l 20

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

HEE LR T

A S E 1 24 R TE IS ARE AT BL:
o ARBCA L HEA BERE L, W type ()
o ARG ARATCRINH Fox type O MBI, WHSHEBMMEILE;
o WERGH—A type O MEBINEARATCI, BURE L TESE, WM HRITIRE R ICE.

BATIRAER RSN BRFEEITIE (WRA) PAEFrE IR EmEZREICIE (B type (cls) ) Hikh.
BATIRA I TCIE R R BT A X BB TR — T2, IR — Mk e R &% &, e K
RIMFH M TypeError,

EEAGBTE

— BB S e, WEama SRR SR, WRTEEA __prepare_ BYE, BESPA
namespace = metaclass._ prepare__ (name, bases, **kwds) BIERX R (HPfwEEg
I K25, kB RE ).

WERITCREH __prepare_ J@ME, WIZaa S EEOIIR R — S HA FF B .

S UL:

PEP 3115 - Python 3000 'Pifj L8 5| A __prepare__ firA &)1

TS ES

FKFEELPL (T ) exec(body, globals(), namespace) FIEXBEIIT. HEIHH S exec ()
B & B X IHE T 24 388 SR AE T RN TRES, TVEVE IR AR R (IR ¥E) 5IH R EH 4 H1R
HNERVE FI 3 44 55

fH2, BRI 28 e SORA T RN ERINT , FESS N U YA 98 Tok B BITE A )2 R _E L 44
e FAS R AGE L LB S — N ES BRI, B Rl T A5 AR i Bl AR A
__class__g|H.

ISR

— H AT R ERERIE AR M A AW, i metaclass (name, bases, namespace,
**kwds) QIEIXTS (AN F S G51% A _prepare_ HHIA).

WREEEPEEM T EGIH T __class__ 8 super, XANHEXR &I ESEHILKN super ().
__class__ 5|, iX2hgmiFEas it Z@Zr RS as H. XEHESEIEAN super () BB IEMTR
PUIEAE ST 3ok e SO, g 1004724 a0 2 sl sE i )@ B AL 3 48 T VRS — A2
BORFRHE -

CPython implementation detail: 7£ CPython 3.6 [ 2 J5fiAd, _ class_ BAITCSAR N4 oS
i cell is passed to the metaclass as a ___classcell_ ZHBHELICE. WRIEIE, Bk EEEKA
type.__new__ i, PAEREIEMMAT IR 1L1% S . WIERAS X FEML, 7F Python 3.8 5] & RuntimeError,
2 BN IR type BUEARMIRA ST type. __new_ WICER;, PUTEIIMNY A & P RIGTE
BN G 2 JE s A -
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* B, type.__new_ FRERMATMPIAENL T __set_name__ () JIIEHHHIALR;
« TR, rARXLE _set_name_ JyIRRFHU B SO SERIRRE T3 e T i) 44 AR 2EA TR 5
o T, RHEB SRS IR Y BIif E W B OIS BV __init_subclass_ () #T

TEIR BB 5, EXPERUEMERE LPRISEid: (MARARIE), BRI RN EE XK
RGP B Jry i 44 25 0] o

Lilsd type.__new_ QUE-ANEIIEES, ROLLANE a2 2SR SRS G PO E] B A
WHEFEN G XABRIA TR, R BN RAY __dict_ @ik,

Z YL
PEP 3135 - @ity R ik asny __class_ PG| H

TTEBIER

TCRAREEAE AR 2. D sl et Uik, omd. A&, HahHiEE e
. B HEZRDA K H S BHRBUE /7] 42 2545

3.3.4 HE XL EHIRFREE

PAF ARk E2L isinstance () fll issubclass () WEEEEHASTH .

Feolits, JCK abe.ABCMeta SCBL T I AR ALVFRFHIIR BEDE (ABC) 24 “REAIIEZE” SSmEIE
f2Re e (IFNERA), [ Hh ABC 2.

class.__instancecheck___ (self, instance)
2R instance RIAEHN class B—A> (BAEBKIAEE) SR FLE. ARGE SCT %, WS

FPASCH isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true 415 subclass NN class )—> (BEESEEE) FRENLREEM. WERE XTI,
& wJE H PASEIEY issubclass (subclass, class).

R BN AR R TR (J02). BIIAREIENI T ETEL R PR E L. X5 HEF 5L
B E IR T YA AR 2 — B0, R TEIL R L R S84 G 4 1B 22k,
S

PEP 3119 - 5| AfhZ 3R HrishfeiihR, @it instancecheck_ () fl__subclasscheck__ ()
E#l isinstance () fl issubclass () {728, MAMINEERIZIPLE H T IAZ1E S Al g 53
INZS (B abe B .

3.3.5 Rz RAE

W E L—AEATTIR, ATDASEELH PEP 484 FrfilE piz BU3EYA (BN List [int]):
classmethod object.__class_getitem__ (cls, key)

IR key ZHIAEE AR 0] — RN Z BRI LT IR

WERNERSETHREA S, I 248 T IRENE, R RSy 20 k. wEE, il
i 3 R R TSR BR . ABIAEHAS GO

Z Y.
PEP 560 - X} typing FEHAZ BT AGA%.00 2 17
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3.3.6 #EHITTE AR

object.__call__ self[ args... ]
W ERAESLBINE R —A ek o TN B g LT ok, W = (argl, arg2, ...)
WM T x.__call_ (argl, arg2, ...) ByPER=.

3.3.7 Rl ETRAE

I PARE SR HN ok LB AR 5. 4l E JE T)r s (g Reocd) simedt (anst) , (Hfeee
HAEA AL . BN AR TERUT 5 SO BT BB R R ZAATE T 75 Au e i
Bk H 0 <= k < NHA N ZFA e e R 5P R AR K. SeAMNA LR L
keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () ¥, BEATRAT A Python A5 e 7 M X A BV 7 ¥ K fBl. LAh collections.
abc 1‘%ij%&5ﬁi‘T —A> MutableMapping ¥R E L PAERIEH__getitem (), __setitem (),

__delitem_ (), %IJ keys () AP EEAS KRB EPTTFE R . 27540 VA4 Python FriE 51 Fxt
ZIBFEEAE append (), count (), index (), extend (), insert (), pop (), remove (), reverse ()
M sort () k. e, FFANIRBLARN @ SR SCRIRR__add_ (), __radd__(),__iadd__ (),

_mul__ () _rmul_ () Fl_imul__ () FEFTHOREHINE ($5PHE) ML (IHEE); BATAM
FE MBUEZFAT . WAME BB AT FIFEI__contains__ () FEAARTERAGEH ini2
A XML, in BRI RBUEE: X, WY R A, 53 SN B 5 S
M__iter () HELARFERERESTIIAH: XTHg, _ iter () W4T R Xt
T, MR 24 kA A .

object.__len__ (self)
PR ASE N B AL 1en () o BZIR IR EE, PA—4 >=0 BB . 1oh, fk
—RRARE L bool () FYEMH.__len () HEREUENZE, WHEAR/KIEHE PPN IR
fE.

CPython implementation detail: 7f CPython W, T3k K ¥ H K°h sys.maxsize, IR KE LT
sys.maxsize NIELEEEME (B4 1en () FTREST| K OverflowError. B LA A Ik By 1k
5| % overflowError, XfRMAIE N ___bool () Fk.

object.__length_hint__ (self)
P ¥ PASE I operator. length_hint () o WiIZIRFEIXRKEMMEIHE (WK TE/N T
LK) o RKERN A >=0 WHE. RE{EH ALY Not Implemented, XXBMAES
__length_hint__ FEFERANFEAERS—FEALRE . O RLIRE S T MERE, R BEKRIER G

M=}

TRo

3.4 BRI fE

R VIR @@ TR =LA . PAT AR A

’a[l:Z] = Db

SNEE N

’a[slice(l, 2, None)] =D

HAFE VA . W08 TR & PA None #p4.

object.__getitem__ (self, key)
T EPASEIL sel f [key] BYSRIE. XFTIPAIRAL, He2ny8 NV N BERITI A 4. s f
BRG] (RRBERRTHRE) WFRMRR BT getitem () Jrik. R key AL
RNIE#M 25 % TypeError & WERNFINRT | BFEE PASME (FEFATAEAT UECR 5 1R
ﬁ;iﬁZE) M5 % IndexError 5. X THLEIEAL, 1SR key AFH] CREEZRRT) MR E]
{ KeyError B,
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Efif: for MREMEA NIRRT IN ST IndexError DAEIEBHIAS I I 51 (453

object.__setitem__ (self, key, value)
P IELASE L) self (key] WEH. HEEFIE__getitem () M. AXRIHBITIEY
AL PR T 75 B VR T S U S i, BUR P8 RV TR I . R IERARY key (ERTT
KIFERE__getitem () JrRHYIE DU

object.__delitem__ (self, key)
TR BOTVAEASE L self [key] BIMER. HREFIE _getitem () M. NXTRILHITTIE
I AZALBR T 75 2R G R RS R dEE, BUR T A RS IR TR R IR key BT | A& W) 75 Y
H__getitem () JiikMIEBLAT .

object.__missing__ (self, key)

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

object.__iter__ (self)
W VAR T B A B O (BRI A R I — T IR AR AR, RSB 1R
Ao PRI ARG TG, BEVIZB IR PR,

RN R T B ENHFERERXEE S ARIERSS R ESE typeiter —
B

object.__reversed__ (self)
Wk (WERAFAE) 28 reversed () P BRECRH A LASEIEE ) 6. B 1Y 243 [l — AN BT (g A
FriZ IS TR R I B AR 4.

reversed__ () ¥k, W reversed() W oI iR 2 66 H 7 21 ¥ i

(_len__ () M__getitem _())e SCFRRFHIHMIIR GV Y UAEREB LI reversed ) B
T Ptr S S A S B A e it reversed () Jiiko
W EARIZIAAT (in Mlnot in) MH AR BT RN B T ZORE I A, BENR AT HERA
TRIATTIEI R A EA BRI, AR AN ZORAS R i AR 52

object._ _contains__ (self, item)
YA D7 R ASEBUS S IIZ A« A0I2R item J2 self B4R 53 U 3k ] B A RO R SIS
B, SO 1 T RSP ) B T AS SR A e B (LR

KFREN __contains () WX, RURAKINEE S e ﬂl_L_lter_ () PITER, RIEH
fiH__getitem () MIHXFANERMIL, BFE2 45 Pogtaw iy

3.3.8 S FHE

SE AR I iR BT 7 R . R E R R BT A SRz s (BInAEREOR REE AT 0258 ) o B

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)
ﬂﬁﬁl_ﬁhfﬂ%%f)ugl_ﬁ?'%j‘l_ﬁ (+, - %, @, /,//, % divmod (), pow (), **, <<, >>, &, *,
Do Bilfm, skKFXX = + v WH, Hrx %Eﬁ_add_ () TTER R — 6], 2T A
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x.__add__(y). __divmod () FENEFENTMM__floordiv._ () fl_mod__ (), EAR
RAZRRRE]__truediv. (). HERIRE SR =I0RAR N E pow () 8%, W__pow__ ()
I E XNz 32 AT ) A = A S50
SR LTy YA RS — AR SRR S RS B T2 5, BV i%IR [F] Not Implemented,
object.__radd__ (self, other)
object.__rsub___ (self, other)

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv__ (self, other)
object.__rfloordiv___ (self, other)
object.__rmod___ (self, other)
object.__rdivmod___ (self, other)

object.__rpow___ (self, other)

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor___ (self, other)

object.__ror__ (self, other)
P X S ok SR S (Bede) #AER0n iR AREH (+, -, %, @, /, //, %, divmod (),
pow (), **, <<, >>, &, |)o XEEH B RN S TE A BAEEOR SRR 250 H R E R AR
WIS B, sk = - v ME, Hoby BHA_ rsub () FrEmZem—Asesl, ml
Y x._ sub__ (y) 1&[\] Notlmplemented By 2=l v.__rsub__ (x).

THEE =IO pow () HASZARM__rpow__ () (5 HIEEHAIN & Kid B 2%).

TR WA BRI AN R R R — > 128, Bz PRI T s M SO ik, it
TEL ST AR RO AR SO A . AT A AT AV TR A e R s B4

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)
PR LD OREIY RAARME (+=, —=, *=, 8=, /=, //=, %=, **=, <<=, >>=, 6=, "=, |=), X
By I B AR AT 1 B AR (R self) H3R 455 (46 BRI A AR TN self). WIRFA 7
WEARME S, MY AR LR 2 E k. flan, R xR BA_ iadd () ik
PRI — A2, T x += v BMESMT x = x.__diadd__(y). &L x + v @R —REE
P x._add__(y) Mly.__radd__(x). FERLERLT, ¥ RRME N SEBCR TR R (S0
fag-augmented-assignment-tuple-error) , {H VAT R 5L Fr_ @ Kl i) — AN LR 4

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert_  (self)
P TR A — B ARIZSE (-, +, abs () Hl ~).
3XHEE) CORZHEY BHZE MO, BRI Not Tmplemented, HNSERAE H MR A BRSO v, AN B
BTN None — IRy i 3l TR 28 A MR A AR S8R -

. S XETAR B BAER, SR RS (I add () RO Sl AR VS SR, ot RS A i A 1 it
o

34 Chapter 3. #iEHEHRY



The Python Language Reference, %% 3.8.0

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
T FF 33k 6753 DASE IR N B R complex (), int () Fl float () o B 243R [al—NHH R A1 .

object.__index__ (self)
T T PASE B operator . index () DA Python F5%2 Jofi iR A7 % G 4l B 500 2 1) 37
A (Bl 2 B bin (), hex () fil oct () BED. fELEM T EZR AT 48 TR 281,
AR 8] — KL
R ARE N int_ (), _float_ () F__complex__ () WA EEEL int (), float ()
Ml complex () RWERHN__index_ ().

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object._ _floor__ (self)

object._ ceil__ (self)
PR X LT VE A S BN BB 4L round () PAM math B%L trunc (), £loor () Ml ceil (). B THF
ndigits f& %5 __round__ () MIEOLZ AMXLE T VAR [TEAR Y. 2 2 5 R BT Integral GEY
B int),
WERAEN _int () WIANERE int () KPELRE|__trunc ().

3.3.9 with {5 L T EE2E

ETFXERER G, BENL TN Tw th i5A) RS B T B R SC. B SCUE R A P
AFLE s i BT e AT RS e, i with i84) (FEwith 12 5] viiR), (H2 e a] DLE
HERA MR rERME

R SO R A M VR AR E AR A A5 Fh 4 RR A, BUE ARSI GE IR, S PHAT IT I SO 4545
BTN UEMARE 25 E, £ typecontextmanager

object.__enter__ (self)
BENE WO GRAH KBBATI TR 3C. wit h iR H0E XA I AR EHE S as 5R) 48 5E 1 H
b, ARAIE .

object.__exit__ (self, exc_type, exc_value, traceback)
IR RIRER X R AIZATI 1R S BASEA T S 2 LTSGR R . 2R BRSO TR
IR, =AZHHFF N None.

WERERME T 58, I HAEIEGRO  (BDRE e e f8 ) . IR MR B . A5, S+
HREAEIR I R R I AR A P

WHEE__exit__ () MEANZEPT I KEEANRE, XEMHAENTT.
UL
PEP 343 - ”with” i 4] Python wit h iBA)ELTEHGA . W SARA.

3.3.10 1% HEERK

XA E CRRUE, FRIR I R R AR A A PRAIETE o SCT X R R i BEIE S ML 3R AE T, TR
AEE AEXT GBI UL o AT R A T RS &5 A 7 IR .

>>> class C:

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

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

Q3
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File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()

AT h 5 IS 00 T AR T A 35 T N G AE Y B B X B0 4 SE LR LN BRIk 5 3, B hash ()
M repr_ (). GNFXEET VAR R THEZN RS, BIISFEX BN G4 5 &R
INPRE

>>> 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

PAIKAR T 2N IE B i A R — SR RIS TT A bR CRIRIE W A I e R AR T
VRIS G S Bl Ty R e

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

True

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

BT T IEER R SEd A L Bl E 2 A, BRI R R e geid getattribute () U5
i, BRSNS

>>> 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

PAX AP Gei getactribute () HLHIAETES IR B AL AL T B8 w25, HAM 2
@ﬁ;ﬁfiﬁﬁﬂ?ﬁﬁiﬁﬂb% — B RIENE (R YE L R BEEAE TN G B b DA IR 28— B0 th i e & i
).

3.4 thig
3.4.1 TEF[MUR

awaitable SR F ISP T await_ () k. Masync def eREGR I Coroutine X5 Bl J& T 7] 4 5%t

o

36 Chapter 3. #iEHEHRY




The Python Language Reference, %% 3.8.0

it M H types.coroutine () B asyncio.coroutine () ZE1fi#§ M4 K 2% 1% [\ [ generator
iterator SR WIB T ERXER, HEMHFAREHN _await ().

object.__await__ (self)
AR [B]l—A~iterator . N 24%% F S S Mawaitable 314, 50, asyncio.Future SLHL T LA
Hawait FEAMIHEE.

3.5 HR I EE.

S UL:

PEP 492 T g4 5 n] SRR S {5 B

3.4.2 HhHIEMR

Coroutine ¥4 J& T-awaitable X5 . WHREMPATRTEGS A __await_ () HFERILEERRMFITHESR . 4
IRESRPATI R B, ERER 25|k StopTteration, ERHI value BYERHE MR EIE. Q1R
IR T #E, BRI e, IMEANIZERET LA ARLHE stopIteration FH.
VMR EA T EF A, BT T AR AR R Y 5 (B0 s 25 -5 R 2500 7 k). (HA2, S
AR, PR AE B SCRRER .
TE 3.5.2 UM S RF— RSB T — K K5 & RuntimeError,
coroutine.send (value)
TERSR RS BT . A0 value Sy None, WBSAS THITE _awaic_ () PHERSAHT
Wi, H013% value K None , W7 AL FEIFHERIMPE AW sond () ik, HEER (R
{H, StopIteration Bi@H M) 5 LA awaic () REMEIEFTE AL LA .
coroutine.throw (type[, value[, traceback] ])
TEMEN G EFEE R 78 . WA ZRIES R EIMEHEM AR chrow () Tk, IR
F. BWTE, RESEHERSEG L. KR GREME, stopIteration B2 HALRH)
HERX__await_ () BEMESIHFTERSRAFE . WS RN BRI, R RS 241
A
coroutine.close ()
I ES ARG A SR . MR IR, HOrES Rt SRR R E AR
Mclose () ik, WRAFFEZ . KRG ESTEHEST K GeneratorExit, 57 RIN
MAY. &5, WESERCNESRITT, RIEERARYEE).

UM GRIF B BB, i DA AR B AR R A B A

3.4.3 RPiEE

i REATER __anext__ JrikTH A AL A,
SRR Easyne for iR AP

object.__aiter__ (self)
WALRIE]—A~ Frf ik RERXR .

object.__anext___ (self)
W AR T — A T R 2R AR — SR, MR %S &

StopAsyncIteration 4%,

S IR R I — AR B

class Reader:
async def readline(self):

Q)
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def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 FriRYige.
1 3.7 UM 7 Python 3.7 Z2 i, __aiter_ WJPAIR[EI—A 7Tk RAT LM N 7 % K 5.

M Python 3.7 146, __aiter  WGR[I— A5 AU X G o aRk LA H AR G F 33 TypeError
B

344 RE LT EERE

FYETFTLERER ETLUEZEM—M, ERBIEH __aenter M __aexit_ AT EERAT.
S B SR BIgR R asyne with iR

object.__aenter__ (self)

TEHE L ERUT __enter. (), UARIRHNEELALREI—A> T F 63 %

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

TEE X EFMT__exit_ (), [UHRIRKAEERARE—A TFHF L.
S B SUE BEER R — AR B

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

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

3.5 B HE.
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cHAPTER 4

HATIREY

4.1 BEHGN

Python /732 H AUAS BRAG IR . KA ZHANEA— D BIORIATH)—BE Python F2/¥ 304, AR JLAMER 2

R be: Bk, BRBARIZEE S U AR B e — M. — A (IR

ARG TR BRI N i QAT SRR B IR 1 S0 ) @ — DTS Ee, — & iA G (Gl —c it

%ﬁgﬁi%ﬁiﬁé‘ﬁ*?ﬁ%%ﬁé\) iU N EREL eval () Ml exec () BITFATHISEL
Uk

RIPAE PAT IR BAST. — DS S PE R ONTIE) I e (OB T 58 BUS B B A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .

PARH RS S 2Rk BARBINIERTES:, import if4), FEREUE L (XaEE WA Herh 45
SERBREAIR) PARCK A DA N BRI, for RFRIGITSL, swith iFfIflexcept A
as ZJm. import iffH)i from ... import * ERSHEAEM T AR ESIWETA 2R, ABLLPA
TRIZIFLI RSN XA AR Z R -

del AR HAR B E—FGRE  (RARILSEPRIE SO R FRIEE ) o
f%ﬁ'ﬁﬁﬁﬁi?f/\i%’ﬂi@ﬁi?%ﬁi&i&ﬁ%ﬁfﬁ)‘éé@ﬁﬁ%ﬁ%*, e A TR (BB 2 9 AU
B,

R A BRI EAE— AU, WA RN SR AL &, BRI hnonlocal Biglobal. WIRAFR
IEAERLZ I, WOy E R i . (BORACA B A8 B eyl A i SO & R AE . ) ASRASRAE— MU
AR A RTEH RS, W A h g,

FEAMERL P SOA R Y BIK 44 B e i DA TR 24 PR AR AU BT SZ R %24 BRI 40
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4.2.2 ZFRAGREHT

PR 33GE SCT — A H 4 Bl . AR AR b SCT — AN Ryl As i, AR A0 5% AU
Beo ANRE ST RRBISH HAR  Sek ™ RE S % e B 5 AT AT AU, R ARt
FASIG A T M EZA R AR B E -

B AZARAEARRS TPy, & d A& B MR F R AT . 0 — AR B aT UL i) Ay X A 1)
RS AR AR B FR3E .

B NHIRGEERAZIN, FF2T| K NameError SFif. U2 mifF O R B/ IS, A FRds 1
—ANJRERAE R, I LA R A A AR P P B 40 i R 48 E Bl E(EL, KF&5]K UnboundLocalError

24, UnboundLocalError A NameError fi—12&,

AR — AR R B AR AT B A A RGP A, AR B N A 2 44 PR B > B A R i w24 i AR
B BREGTI T o 24— A28 FRPE L 20 S AT AR B A 4 i ) g O & S o 3> — AR AR AL«
Python /D RS RIEEL, FF FuifF 44 FRgE e B At S AR TAUE R N AT A AL . — MAUR BRAY Joy A & mT i ik
FEREA AU SCAS Fr il 24 PR S0 B R A o

W global A BAE— AR, DB A X2 8D T 435 2 44 R AG) B F#R J f do g J= i 44 25 ) A
XA PRI ERITI o A FRTERR 2 S i WO AT 1 42 Ry fi 4 23 0], il 8 AU A S B
Mt 23], LA B 2SR builtins BRI A4 2500 . & Rad 2 Mt R . iRRAEH
AR FHEE SR, T RNEGLEN. global IHAMWAFNLT FrA X H 45 & 4 PRI 2 B .

global W45 [Fl— AU R i FRa8 E B AR A/ . AR —A~ B R 2SR i deele 5 P b oA —
7 global if41), Wiz B AR B AHRUE /AR

nonlocal VSRR 9 4 Fichs a2 BFE R A SRR fE PR 9 8 B S92 RN A
?Eﬁ@é‘@%ﬂ"ﬁ)ﬂm*ﬁlﬂﬁﬁéﬁﬁﬁﬂ l 7i SyntaxError,

BRI ISR — R AN B3R . — A R B B 4 __main_ .

R TSR Bty exec () Ml eval O MISER AN LT SCHERRIRTE L. 2858 U2 W REM
HoE CAFRI TP TIR A o X85 | B IE 5 ) 24 PR AT N, (S 2 e AR 0 14 Jey i A i A
GJayfn A 2 A . 2E L 2SR 2O JE T . AESRAUR B SR A FRE R T &
BURBAERA I AP RS — X iR AR R RE 5, PO EATHZ
{5 ) BB A IS B o X REIRAE DA ARRD A & R I

a 42

class A:
b = list(a + i for i in range (10))

4.2.3 AEGBZTEIFIZRAINIT
CPython implementation detail: F FAN 3%l _ builtins_, HUCREETLIMY. HPWHR
BLH R N B 44 2 [ R E N Y % 1 mport builtins HAHN M MOZEE g E M.

5 A AR B PAT A O IR B N R i % S () SE B B O O AR A R A 4 S ) R R 4 AR
__builtins__ REFNH; KWzt —DF M — B (TR —FFOL T &6 B 54 .
BROATEOLT, MFE _main_ BIBRAPHF, __builtins__ i@ AEMBER builtins; MAEALffH AL
B, __builtins_ W2 builtins B 507U —4 504

424 5HEHENRE
[T FRAE A 44 BR AR AT 22 T AT T A SR A o X TERRA DA T RAGHFFT B L 42:

i =10

def f():
print (i)

i = 42

£0
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eval () fll exec () BRECEA R 58 BRI U7 AL SR AT 44 P o 44 B0 mT DALETR ) 38 B9 R R 4 ) i
A AR, B R R ETAN RAEROE W A a4 S, MR TE SR A S exec ()
eval () BECH IS HRER SRR 20 MR AN E A 2w, WE S FBET
P

43 BE

S B BB AR R4 T 42 R R DA (O A PR DR L A PRI — b 5. S A RIS D 21 Y
(E F1A, BT AR A bl B AR R ke A ) 3 ) 33 A ) 2 e e g e ke g A A e e ol
LS AN

Python f# i 2 AERL M BZ AT I8 3 (BN TAE PR ) AYMEIRS] % 524 . Python 27 AT Aid
iraise i BAMG| ZE . BELHEZEL cry ... except IFFPRITER . %IEMI finally T
ARG R RN, BRI, R TSI Z BT A A S AR S AT

Python {55 IRAL BRI 2 “Z k" BEAL: S AbBR AR vl AR A T A A8, FEAESNZakekingT, (=
AR HE R AR IR A B (Bl AT BB dE AR B A RS 7 B )

B R TERPUCHNS, RS AR FRIET, SR IS B EEER. TCie Mo,
EHERSITHRR R EE, BRlE 435N systemExit YR,

Sl R L BRI . except TRISUIELBIRIIORTERE: 5] LB FEe H T B 1
B2, Bl A B R, H T EEEA KRR AR S R

MR SR HE A Python APT B2 HN AR BEAE Python TI-2% 215 AR I AN 28 25455 b i A ol
AR, ANLZR EAE 2 AR s AT i) AR T

TS Firy & &) N oy ERIRRR LA S raise 15 &) /NN raise WEAIRIRIAE

AR 1 R 2 T a3 SR P T AR AR e PR R AN AT
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CHAPTER D

SNRS

—A~module ) Python 1% 3 it importing BEAE L REWS 15 17 75 — A BLH N RS . import BA) 2K
S AL R, BEARME— . importlib. import_module () DA N E Y
__import__ () ZFpRECH AT AR R A E S AL

import MG TR BRERIGC AN, RIGRHE R R0 224wk b i 2455 .
import {EA B REEVEE X __import_ () EREURRHIFAIE SYMB . __import__ ()
RIME S THAT import IHAIMAFRIEERE. S0 inport HA) T BAFRE BAERNTEZ 4075,
Xf__import_ () WEEV AR TR 2 DA AE R B B BT B A . ORIt ] Ry A L
RIVER, BIA A SR FNEE R A R AE (f33E sys .modules), R import iHSHATHAPRGE & HAE .
Y import IBAIMEIATH, FRMEMIINE __import__ () PREASHLIEM . HAB KT S ARG HHLE
(BN importlib.import_module ()) AJRESERELEH _ import__ () A EATE DR T %
e S EL S AL

M AMEHPT B AT, Python 28R, WK B — 4> module X542 WL E . W
T A PRI ARS], W25 % ModuleNotFoundError. & RIHH FAMLEIES, Python 25323 %
TSRS SR 48 2R A4 i 4 R AR . 3K BRI T DA (0 FH 0 F T STl i) 2 R R DM R 9 &
TE 33 MR M FARZOHEHLATE 2L PEP 302 88 i BrEk . AL FRE AR R S ANLH]

— BANPARGHME sys.meta_path Bk, A, MEAE G EER SRR EHE R (2
I, PEP 420),

5.1 importlib

importlib FIH M T — N FE F MW APL H RS F ARG H#H 17  H. Fl @ importlib.
import_module () ML TAHILNE M __import__ () WHEFE. WREI M API HR KA H S A
MLl BEZ407ESF import1ib FECHY.

52 8

Python HUA7—FBILRRT SR, BrA BEudl)m Ti% 68, Joib Bl if Python, C b2 IRy iE & 5L 8.
N T AL BSRIFR B FRIZ R, Python i85 AT & IR

I %0}, types.ModuleType.
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PRATVME A MRS R G H 5%, FHEEEE 0 H S i S0P, (BT A 2O UM T 710
WREME, POAGABEERAE NI BT SCHERSE. 0 T 7 (EBRASOR , SATRFARSE (X A H SR AL
PRREE. SRS FE, Wl R REWI TS, U2 AR T BRABE, Enf A T,

SRR A E AR A UERER, (BT BORER A, B BT, e AR
bk, FpiH, ALATEA __path_ WAL R .

A AHREA B A . T4 5HACWAZ AN 540, 5 Python BFRIEE MU AR —2. FlaniR
TREEF|— 4K sys BB, PAK— P40 email AL, XPMENA 4K email .mime £
MiZ T4 8 email .mime . text BT,

521 M8

Python & X T WA A0, w46 Rl & =17 0, WA RAEG R 2E8 A 1HE Python 3.2 2 Fif
MO AE. FMAEHEA—MIE __init_ . py XM HFEAZER . J—NEHOSAR, XA
__init_ .py XS RESHBEIAT, B LR R A E R ZE e SR P4, __init__ .
gy%ﬁ%%?@%&ﬁﬁ%ﬁﬂ*%@@%mmmﬁ@wM%ﬁ@,wmmﬁﬁﬁ&w%Aﬁﬁﬁ%
NESMP) JEPE o

BIan, AR SRS RE LT iR EHA parent A=A

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

2 A parent.one ¥\ 4T parent/__init__ .py Ml parent/one/__init_ .py. &%
A parent.two B parent.three ¥4 5$ 4T parent /two/__init__ .py Ml parent/three/
__init_ .pye

522 HETEE

iy 2 L2 th 2 A0 MR, BT N SIS I — AT AR AT RRAL TS R G [l 2
B wR AT REALT zip SCHFH . R4S L, B0 Python 7S AJUITE] AT AR 2B HoAh Ty . i 4% 25 [a] (9
A—E X HER Y E S RGEFHINER . BN TR To LA FR 1 R U .

A4 S __path_ JEHEAHEE SR, e M E R PR A A, R HAC M AR (B
B ZHAN sys . path) ZAEYAE, XMW RLALXENE T RS AZK A S P78 1
R .

iy A parent/__init_ .py . SEbr b, TR ARRMAATRER T LA parent HFE,

BB AT Frigft. NIt parent/one WHBAIEA—E S parent/two Ml4F. EXFPTLL
', Python Ff N THZ ) parent WAIH Ay A2, TIEREAGIEZEMEDSTHHETA.

T3S PEP 420 1 R fiy 44 25 () G R RS s o

53 #%

AT IR ER, Python 5B FAMH (S E W, MFUHTHE REMEERAZEN) WEEBR T %
o WHRMATLAK B import BRI FMSE, sF ok HE% importlib. import_module () 1§
__import__ () REIIES.

WAMRRTES A RZN S B, EWAT DU M — A PRI 55 #8428, BN foo.bar.
baz. fEXMEH T, Python &4e2il G A foo, RIGRE foo.bar, H/GE foo.bar.baz, IHE XL
SAF T — R, #eF| & ModuleNotFoundError,
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5.3.1 EREHE

ES AR G LW AT 2 sys . modules. AW G AEZ Bl S AR FTA B p 7
(A FEH PR EAR) . B IRZ AN foo.bar.baz, N sys.modules ¥fl% foo, foo.bar Fl
foo.bar.baz 5 H. FAEAEHE Y AR R .

TE AN, 2AE sys.modules AR TR, QAR NIH BB E 2 T 2 AR, S At
SEMl. SR, WIARME N None, M&F5[% ModuleNotFoundError, YIRLAFHRERIALFR, Python
REAREER RSB

sys.modules &R 5. MIFRGERTEEA IR BB (B HADSE T BE SR X EWEIE ), B
B AN A7 B TR, T2 Python 7£ M IR AR B R Ay i . ol DURME N None |
SR N — IR AR 52 ModuleNotFoundError ,

/NG, RO UIRARIERA XA B R T, [FIRHE I HAE sys .modules YA H,
IR JG SRR S AR A FRAAEERE RIS P IR G R [fl—A4~. ML, importlib.reload()
FFEEH B =AM, I ] B i Bz A TR R AU R B R AR LR P 2

5.3.2 ELIRFOINE 2R

WA E A ARABIRAE sys .modules #AE], WILRF AV A Python 15 A MM AZESR AN BB .
PN R PR AR B, B & 2% 25 Rl o2 25 o ARARERI AT 55 0 2 2 75 R B0 FH L R ) S s 6 2]
;fi’% PRI, (A I SEHUX R EE DX RAR R N 35— BN ITER E BRI 2T R R 2k M 5

Python 55 T Z N BRIAERARFITF AR o 56— D HE Q0 2 A P9 EARER 28 —ANHITE W) LR S5 A
B EABINE IR A S A import path TSR, import path J&—A>H S0 R G BRARE zip SO A B
H)F. BRI DAY AR AT A AR, Flind URL $8 & i 9Ei .

SFANUHR TR, PSR DU ACHT 2R 328 DA AR 18 2R 110 308 RN AR FH 3

BEIRAFAEIE RS, R EFEE A REBE, SRk A B HL, X RS
AHRAR B ESE A E2 5 APUHH T2 AR e i .
W\T%gﬁ#ﬁﬁTﬁ%Eﬁ%ﬁﬂﬂﬂﬁ%fbﬂﬂ@%%éﬁﬂ%7 AL FEARIAZ AN G R I X ok e
ML

£ 3.4 R AEZ [l Python A, B4R X BRI ho 2 25, BUAE R AT R [ H AR R, o
A NEr . AR ARG, (HOHRAE S A s

5.3.3 SAF

SN e s A EAYENE 8T SABTAHWMEE: AT FABZHT.

TUH TAE R AL AR TR BRI, R A S A SRR i R %L, {H sys .modules ZAFEHIRSb.
XAVFICH THEE sys.path i, URETHBGE BN ER. Sl TiEN 2@ sys . meta_path
AR X g, BRI Brid.

AR TN sys . path (8 package. __path_) {REH—H, FEBEIE NI RERIHAEIR
MBI - P ABARE TRENH@ L 17 sys . path_hooks IRMHTAYRIA IR, BAKMT Bk,

5.3.4 TEE

LR E A FIRIE sys . modules FHAFIN, Python SEH MR sys.meta_path, HiWEICH
BRI ROV XL LT DA AR E T A1 A5 RE an ey ab BLZ 2 AR AOBCER . Jeik Ak
WS4 N £ind_spec () WK, TR =ASHe LK. SARBEMBETES (k). Jo
B AR AL e 25 T 0 AT AT SRS SR A 1 REAL B S 44 PR IR
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AN TR A A 4 S Ao Ak PR T A4 AR, BRI ] — UL 5. SR E A REAL BEZ 44 PR Y
Bk, MR None, IR sys.meta_path ALBEE AR RIASFR RAIRIR I BEHIR SR, WHF5] %
ModuleNotFoundError. fEAHAMT| % i B _EAL4%, I r AR,

TUE AR AEHY £ind_spec () FERAWA B =S8 B DRSS ABBA 52 R ER/ K, Fl
Ul foo.bar.baz. - NSERIEIEBRMAMBKGLH . TR ZHEH, 5 AS%50h None,
EXTT PR, B NS ECN A __path_ JEMEME. WRMNA __path_ JRMEICEDIN,
F#5] % ModuleNotFoundError., =120 — MR EMBEH R BA BN L. AR
GUALSHE TN A 2 A—A H bRk

X BN S AT SR AT AZS U D TCg A% . BN, AR il S R v R 2847, A foo.bar.baz
FFEEPITTHR T, TERA TR HES (pf) EPH mpf. find_spec ("foo", None, None).
TS A foo 2 )5, foo.bar ¥l 5 Wik FHICKAEKSEA, M mpf. find_spec ("foo.bar",
foo.__path__, None), —H foo.bar ZHFEA, H&J5—KMFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p—

fr et e AR KSR T A . 43 None DASMIXTGRAE N =S 8UE AR, X AZRR D2
& [1] None,

Python FJERIA sys.meta_path HA =Fhocigtetifids, —FhAIEAIAT R AN ERE, —FhIE anfr -5
AREERSL, A — P RIE AT S AR B import path W5 (Rlipath based finder).

TE 3.4 ROE M JuEE A AN £ind_spec () HEBAT find_module (), FEMEFTH, TIRFgks:
o AR ST, AN SFER A AL £ind_spec () B2 E .

5.4 Ingk

B— MR R, P APLBPRAEMBGZR N A e (RS finalas) . TS AR
B3 I A A T R A T B

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported
raise ImportError

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

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

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

THTERL A R 40y
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 ARAE sys.modules FAFTERTELMRAIBIN R, SARESC LR HR

© FEMBAFPATEIRACHIZ A, IZEPIFAFAET sys .modules Hio X — R KHE, POBIZRBIHIT
ATRE (ELRREE M) S A S U HIRINE] sys . modules AIPj IRTERINE LT B TCHRIE
AR LR DL B2 U

o ARNERIRIM, WHZALHR — BRI MBI - AN sys .modules R IR, (EMCAFTET
sys.modules ZAFMIEIE, PARATATHE N I Mgl BT S IR A AT . XS
BB, JaE AT ETN B M BB R TE sys .modules Hi,

o TR SE BUEE R IATZ AT, AN SR E R AM KRB (T Emr s G i R

“_init_module_attrs”), {ERFZNL G 2585

o BEHRPAT 2B AR 2, ARSI ORI f 4 25 6] . AT S8 TATE IR, HnE
FROE EH T A A

o TEMBGLRE T QIEH %245 exec_module() PRI A —E B AE T AL A& M RTE .

TE3AMEN: FARFEEEE T MELE LR TE. XEFEAH & H importlib.abc.
Loader.load_module () JF{ERIIATH.

5.4.1 Ingzs

e B o2k 28 42 4k OC B i 2 Th BE: BEHL AT, 5 AMLEI A importlib.abc.Loader.
exec_module () F¥EHEA—DSERMATHRIIT S, M exec_module () & [\] 14T fa] {E 415 4%
PIEERIR J RIS &
o QNRAEEE —A> Python Abk (TN EACERBESNZSINERAG Y RE) . INaRas W AZAERE K 4 R 4 25
[8] (module.__dict__) PHATEREHAFEHS .
o QARMEES TREPI TR E R, B W% K InportError, A7E exec_module () M[H5] &Y
AR HoAt S AL 3
VLN T, Bk ANERES T AR R —X 5% IR T £ind_spec () Jy¥ERFR B— AR BT
Hrpmikss S uii h selt.
FEHUM R 28 0] AP S 5L P create_module () FIEFEMMEWI A QBT S . B2 S5, W
FEHFIAS LR, R E R R A B . create_module () ANFREAERITS ik EAT
@M. AREHLR E None,, S ANLEIR: BAT0IE

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

TE 3.4 UM load_module () KM exec_module () U, FAMLGISXME R AR TTT
YEHBE -

AT SBAWINESHE, SAVHSHH AL load_module () F¥E, WMREHAEHIAZLAE
S exec_module () . fHZ, load_module () M FH, MR ZEM LI exec_module () o
B T IATEZ A1, load_module () JyiEab i SEEL b SCHEAR B A REMUINE DI A . T AH [ 1) B i 473
IRIEM, A —LE e

o QIR sys.modules HIFTEFR & A MR ER XS G2, gk &5 62000 ] AR AE A B, (55 )
importlib.reload () ¥ ILIEIER LIE. ) R IZL B ATFEAET sys.modules H1, JNI
HAT AR B — DB R R M sys .modules.,

o TEMBASPIATHRBACS Z BT, B 22 AAFAET sys.modules ZH1, PARS IR ToFRE# I T E

o ASRMBRNL, MBS LARE LM ECIMAZT] sys.modules HRIELEL, HELIT (BRI
BRI, LB RS IR Y ks B B 02k .

% importlib SCHLiE G B HE SR M {E . TR BITE sys .modules HAFRMBIHA FRR KBS & . R 2 1] B85 i 2 Bk
FAMBRATRETE sys .modules WL H & XE T HMSCHBREST R, APRIERETEH A Python StBL AR .
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JE 3.5 i 24 exec_module() B F X {H create_module() K E X B ¥ 5| k&

DeprecationWarning,

TE 3.6 U P 24 exec_module () BV X1H create_module () FKEXN¥G| K ImportError,

5.4.2 F{ER

D AL EALH] (B4 importlib APL import & import-from ifAJEH NER __import__ ()l
AN AR, AR iy 44 25 1) R SR — AN AR T R 485 . Bltn, WRA spam H—ANT
Wit foo, MIYEFA spam. foo ZJ5, spam KfHA N4 SM N T foo B, BATBLEAR W
N SRS

spam/
__init__ .py
foo.py
bar.py

H H. spam/__init__.py HHUITFIUTHE:

from .foo import Foo
from .bar import Bar

MPRATUI T AU RFAE spam BLER FHERANNT foo Rl bar M 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'>

9 R B Y Python &4 FRG0E MM, X EEKTRES S NI, HE Lk RS ARGH — P HEAR .
PRFFARAE R — SR WK sys.modules['spam'] fl sys.modules [ 'spam.foo'] (FlUNfE ik
SAZ G, WEE U SR T E R foo JEYE.

5.4.3 {RRHHE17EA

SFAMUHIAE T AR S A S MR Z AR, Rl sz . R8s B ra ki
o BEHARR UL Y H 82 TR MRHOR BB 2 AR A5 R

TEF ASAIRME RS SR o] AR VPIRSHE S ARG DN Z AL, ) AAE B B RAR U6 FH () A 4R 25 A
PATHH AR 18] e E B — R, ERVF AN AT IR B, TR B B
A DL X2 B A DA

BB LA UL R AR B X G ) __spec JRAERF AN A TF. A RABEHAAKR 1K) T N T 2 Y

ModuleSpec,

3.4 B fE.

5.44 SAHEXIEREM
AL A NIV 6] S RSB FUAS S I e B R I L JE b, HAE s A TR 2 i

e
__name__

__name__ JRMEIMIHBCABIHI SEREBRE A AR A TR RAE T AR GE T ME— bR R .

__loader__
__loader__ BRI N FARGAL BRGNS GBI BRB N R . XEERZMTHE, B
WAl T RN I B & EhEE, B APRIBOCIR S i 28088 i) B -
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__package___
P __package_ JEMWE . HEUELAN—NF4F8, HAPAY __name_ HUHIFEIRY
fHo BN, B _ package [AWIZENH _ name_ {H. MBHONZEE, XFTHE
BRI __package_ WIRBCAZEFATER, RT AR Z B H ALY . BLZIFEHE S
PEP 366,

ZIEPEBU _ name_ B KN R E B MRS A, Mg X PEP 366, MES
__spec__.parent HAMFRIMIE.
1E 3.6 JRH: __package_ Hill5 _ spec_ .parent HAHMFEMIE.

—_Spec__
__spec__ B NAE S AR 2 ARG R . X __spec_ B IERA 5L E FF R
YER T A84% 25 )8 ) 3018 Ands fe o At . ME—RBIANE __main_ , HHH) __spec_ &Ll
JUTF & A None.
Y __package__ A XMW, __spec__.parent 2 HAEMIRI.
3.4 B IgE.
TE 3.6 MUEM: 24 _ package_ RENN, _ spec_ .parent & F{EREDI,

__path__
WA (Me R IERERE M), WS BRI S _ path_ J@. Bk
{EHDAABUR P ERIT S, (HAR __path WAPE—SRHAMATPUNES . WER __path AHZS,
NFE BRI B NIRRT . AKX __path B XHEZ0/E T L A H.
N RPN Z B __path_ J&@M.

_ file

__cached__
_ file_ JER[ENI. GAREHE, WWEMERESAUN RS . SARG ] AEBEHE A EEE X
BPARBEE _ file  (BIUNAMEHE E MR pgmit).
MR BRFET _ file_ , MR PAFEIRE _ cached_ B, EHEBUE NI FWRAMLL (HlnF
T SCH) FIERESAS . BB AR TR SCFOAEAE s RIS AR T DA B ) N A A7 136 SO
HIfE (3 W PEP 3147),
MARWE _ file  WHBWPARE _ _cached_ . {HZ, AEEM MR AMAL, FZ, ks
i) __file_ FI/8{ _ cached__. PHBLANSR ANz T A G AF I EAEE 2 AN BB ST
#, FRFhESAL S 24 1 .

5.4.5 module.__path__

MRYEE S, R MR __path_ @I, Edtet.

i) __path__ JEMESAER A TR . LESANLEINE, BRThEES sys.path JEAMME,
BIFE S AR R — M R A B AR, H2, __path_ #H S sys.path 25| WL Rl
__path__ DAFUER ARSI A BTG, HE W PUAE . AEFT sys . path MR [FAEE T
) __path_, HH sys.path_hooks (JLF30) &FE# I __path_ B,

B __init_ .py XA AR ESE RN __path_ J@ME, MHXZ4 PEP 420 2 17 3L 8l v £
A E . B PEP 420 5] A, A4S B EANHEERIMUEE __path #EARGH
_init__.py X5 AW BB @A A IEIEE _ path

5.4.6 1&EIRHY repr

BOANTEOL T, AR HAT— AT IR repr, (HURART] DAMKYE LA JEMEICE, ZERIH i HURS L] o
B S CHAE TSR G repr.
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WAL LA spec (__spec_), FAMURPEF 2 & e A2 il repro A5RAE A2k Mk F A% spec, A
F G AR () 4R mT A Bk RAE— 1 BRIA repr. BRF24iA ] module._ _name_ ,module.
_ file_ PAJ¢module._ loader__ fEH repr kA, FHRHEA R AE BB

A 2 B A 0 L -
s AURBLREAA __spec_ @M, HARHIKE S B SN R A B repr. HA ) 19 4 name”,

“loader”, "origin” F”has_location” S545,
o WRBIRAA _ file  JEME, XSBOHNERE repr i)
o QURBHSAE _ file_ fH2H __loader__ HEUHAAN None, MINZRZR repr 244 f/ERIb:

repr [)—#B) o
o XFHAMFEOL, (FE repr A AAEEEY _ name_ .
1E 3.4 UL loader .module_repr () B3, SANLHIIAEH HBHRAS 56IH k AE B repr,

N T A Python 3.3, QRN dr i X T module_repr () Jrik, WSFEZA LAPIR 2 Bt
PR FZ T VAR A B repr. (HIFHER AT S -

547 EEEFHHEKY

f£ Python M .pyc SUFMEKE ZAF 72 A, EXRAZ B HEHNN oy BICHEITER. BOA
THOLT , Python Ml TE I 5 AZAT SC A BRAT IR AR Soe B 8 BSOS TR ORI R /A SE B — o AEIB AT
FARG S O G A7 SCE ORI SO AN IR S ) TR A A AT A R

Python 0, 52Rf “EET WA I GA7 30, BIPRAFIR ST N2 G A (L I A & oot . e mifp e T
WA cpyc XM KeARAEER AR, X TRATE TSN pyc 0, Python £l i >R I 75 Y5 5C
A o7 45 SR MG i (B 5 8 AT SC A A W i (L LU X e 28 A7 AP E . RS 2 B L T 05 A T B A7 SOk
Wi R RL, Python £ BT AL I B A — A0 A B T 08 A I A7 S0 X THERER .pye 3¢
4, HEHAFAE Python B2 BN E G A7 A T E T WA - pye A SERAT P @t
——-check-hash-based-pycs JEFEEH .

% 27 B SN T BT IR pyc SCHF. FERCZHT, Python H SCHEHLT I ) BOR A E 75 B ZA7 1Y
Rt

5.5 BT HBENEHRE

T2 HIE A8 M, Python g JLENERA B O AT $hfs . Hoip 22— path based finder (PathFinder), &
ARG 5 B FIRWimport path . BB S H G E — D H T HE REH A E

BT R AR A S ARAE I T A . BRI P AR H L SRR B SRR
TE AT AL B S JER BAR I B A 2 H AR

BRINRY B A0 2% H AL 4R AR A S L TAESCIF R G AL R B T 1 50, W] b B2 FRR SR SRR 2L 4
Python Yt (. py 3CF), Python F45#5 (. pyc 3CIF) PASILELRE (BIAN . so SUPF) - AEARERE H zipimport
BB SR T, BOABR AR 2% H AR AL REAL PPN AT oK B zip SCRRY Bk SofF2R2,

FERREAUNRT S RGNS . BT ARG URL. Hiedis e A i) 5 ] DA 45 53 48 B AR AT A7
.

BT HARRY AL AR AR AL TR 8 RIS DA RS AN E i AT R AR S H B2 AL, i, ARAR
AR 45 URL R EARR H , ARATAZH S >S5 B HTTP 5 SCHEM 45 EARBIRAYH T, X
T (ARAIXESR) 23R Bl —AS SR R il path entry finder , VARG —4>% IR R A 45
BRI A A o

TR AR EEMEH T &R B X —ARiE, Hilidmera path finder Fpath entry finder PRASAR1E:
REATD A EAT. X ARB R A RAR AR EARRL, SRR ML, HAES AR AR 7 s 1E,
{H B — R IR B A 250 Srnli, TR EARSEH TS ALBEW G, FEEE
#f] sys.meta_path .
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MEZT, B H ARSI A R L VR BT AR M & R i SC Ay, Sebn b, WERFTEM
sys.meta_path BERET BN ERA, HASH LML HARGPIGRR .

5.5.1 BRFEEEE

paih based finder 2x 5T A XM BE L parh entry “FAFHRRAGE (L B Python BLRAMIEL . ZHHARRH B
TRERE RGP AR, (HENFALZRT L.

VER—RhoEs e & dlds, parh based finder SCBL Y _ESCHEIAR) £ind_spec () Pl, {HEEEXIATFT
—LEEEINE T, TR SR E R AN Mimport path ZEARANNE -

=AM B fipath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache fffifi
Mo AR __path__ BRI . BT HT & fl S APLHIR s 2.

sys.path @& —MEALBIHRFI A RAVE W FA IR BV E PYTHONPATH AR AR £
P A 2 2R RS PR BN . sy s .path A H AR E R S RGH A H SR . zip SCHRIH:A
TR A (300 site fidl), Bl URL Sidk EA % . 7€ sys.path HHAEH
I%?ﬁ%%ﬂ?% By AT A A S 2 . TR A H RS B B A 2 A B B AR E R
E -

path based finder jg&—Fhmeta path finder, F 5 AALE] 28 2 98 b SCHE R B9 3T B AR B A 3R 48 1)
find_spec () F¥EFREBhimport path 2, 243\ find_spec () £ A path SN, BER2—10]
W P ) AR ER A el 5 L ORAE RN ER B T S A __path_ JEPE. IR path S5k None,
XFREEEHBFA, K2 sys.path,

ETHENERFESERBRBEPNENFE, I HEIEE RS AR B X Y Hpath entry finder
(PathEntryFinder). B AX i dE ] EARAE S R (Bl UHR R A star) ITIRYTFEY ), BT BEARA AR
MDY — D RAFRIFEEAR ST H GBI AR S H A4k . XDZEAFT sys.path_importer_cache
gt ar 4, HIXAS AT 58 br A7 O 2 2 e 4 SR 3R CBR Frimporter 3 50). il i3 X FhJ7 5,
Xtf Epath entry {7 B path entry finder [R5 #E2 R R FIEAT— 0. M ATLAE M sys.
path_importer_cache BIRGAFHH, AIRHIETHARN AR FHRIUTIEKHRE .

WMARBEEFZEANFET AT, ETBRENERSSENR sys. . path_hooks TR AT HX G X
AR P25 8 AT MEASTE -S40 IERERNBREAH. B0 R0
] AR 2% H Wpath entry finder, 8525 % ImportError. T HEMNAEFKEHHEH InportError 3¢
TR T IR B S path entry HXS B[R path entry finder . %55 23 WIS A Timport path () EAR.
BT IR — D AR BT ER TG s AT R R I GRS o (el DA SO R S
i 4ats UTF-8 s B4t ), AnsRe T B Ms 245k, BN i%5] X ImportError,

1R sys.path_hooks EALER M A IR [Blpath entry finder, WET AN EHEE find_spec ()
PRHFE sys . path_importer_cache Hff A None (F/RILEARA H BCA M WA A7) Fik 9] None,
ZERWmeta path finder FoYFEFRFTZATIR

MME sys.path_hooks FFEApath entry hook W& Fi Xt E #I1& [WME & — A path entry finder, WIPAF 1
W K ) B RARE K — VB RS UL, AR B2 B T A

YHi TAEH & - H— B FAFHRFRR - W XS sys.path HHALZHEA ANE. HE, W
RR Y H TAEH FATEAE, W sys.path_importer_cache WARXIEHALAMME. HIK, B
AR SN Y5 TAEH R E T 2R &, =, B sys.path_importer_cache Fi{fi i}
importlib.machinery.PathFinder. find_spec () AR [B] {802 SE PR 24w TAF B & maE
ey

5.5.2 HRiRsREE RN

T IR E IR A, WO T S 2 AR AL B A, BR AR A H AR AR L AT
find_spec () F¥E.

find_spec () #XMWANSEL, B S AR SE 3 BRE S FR, A (RT3%ERY) HAREEL, find_spec ()
1R AR B ) 58 S TR AR DA XSS UL S RS gy a8 (HH—AH4N).

3SYEME AR, B RELE sys.path_importer_cache H148%] imp.NullImporter HSEHl, SRR AR & ok ki
None fU#. i#1#2: I, portingpythoncode .
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N T TR AMU R Z S B f 2 [ i portion .. B8125% H A HAS 2K IS UEHT H i loader”
1%/ None Ff-¥4 submodule_search_locations” % A— M & 1% A5 2% .

TE 3.4 BUE: £ind_spec () BT find_loader () fl find_module (), JGHEMEEEFHAH, H
£FE £ind_spec () HK & P .

BIF BB AR A5 H AR5 1T BE 2 LR A B 57 I P Y — DTSR S £ind_spec () o APREFI
JaAAE, XN agEEZ. Hid, WRAERHERHERS LEH T find_spec (), XM
IR s S

find_loader () % — 1S4, W ABIMTERREMFR. find_loader () 2 iRm—"Jc4,
HAsE ORI — A4 2 [Bportion. 2455— (BIN#Z#S) 4 None B, XEWRERRE
% H AR BRI 8 8 A N2y, (HEHE R & H hTs e A FRBEER AL T — 44 23]
Thaye XL R 2R -—FENL, B Python # %K S A — AN I LSO R G ) SR TE AP AE I i 44 25
l‘?@:éﬂ:‘w;;%ﬁéé%EE&%%&EEE@M&%%% None B}, 1% JedlR PMER S A —A 55, A

W find_loader () FrREINELFEA N None, WHZIB/T AW, MM A2 HETHREN
BN, ZORXHSR A H SR,

TG AR HAL S A VMBS, 42 AR H AR A AR o B R A A T R L 4
find_module () . (HREBEKHEHLS find_module () FEMIHHAASWH path 38 (B
IR R IC Sk B XA TR 0T R U AR fE ) .

AR H B ASE £ind_module () FIECTFMH, B AEN RS H AR 4 25 A 445
e WO £ind_loader () fl find_module () [RBAFET L H ARG, ARG L ZH
F find_loader () MAEEE f£ind_module ().

5.6 HEMFEESARSE

BB S ARG S FEVLHE RSB sys .meta_path WEVAAZ, | FFHSEEEHN A UKo
(Gl

— AN AT i 7 AR U AR T TR AT I AT R A 5 W T S N R GE I H A APT, IR 4 B i N B Y
_in/ljport_() PRECAT RERLAS 7o XA TG ] DALEREZ G Bam L B RAE RSB R
NIERIHIATH o

MBS T IEE O DA TR AR (AR HMESARS), REHEE
M find_spec () 3|%& ModuleNotFoundError MMiIFR M None LA T . RN FHEBRITTIKAEEER
NGRS, TG | A S W s sr RP 2 ki 2R .

5.7 BHEMFA

HX AR AT . —DHIB SRR AN LTI LG . P EE 2 HI RS FRm 2 Hi
W LGB A, B RS Z R RS RS B, NI R s

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

R RFE subpackagel/moduleX.py ibse subpackagel/__init_ .py ', PATFSAEEERN:
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from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

NP AR LAMER] import <> B from <> import <>ifik, (AN RARBMAN —Mip;
4 S AT

’import XXX .YYY.ZZZ

B2k xxx . vyy. 222 fE AR RiA, {H.moduleY R —MERUMFRIBEA.

5.8 X _ main__ pJ45%EIN

Xt Python B ARG __main_ BIHUE—MEFIRIGOL. IEUME S — % A, __main_ FiR
SEAERRRS RS BRI BRI, 5 sys Rl builtins AW HE, SIWEARR, EIFAEHIH
RN ERR . KRN __main_ WHIAR MR T SCROBT AL A T ARORE & BT FRT AT ) IEEAR A H A e 0T

5.8.1 _ main__._spec__

MY __main_ BAIIAILINTT, _main__._ spec_ SPUREAMVIHEGZ None.

24 Python [fffill —m BEBHBNN, __spec_ SPBMAHNARBA W BIAAE N, __spec_ BAHE
_main_ BHAERPATEAHR, zip XMFEE sys . path & H Wi I BRI,

A JCRMEILT _main_.__spec_ &HiH None, FAMTH _main__ mAFF ST
AL

o RHBFIR

s —c eI

o M stdin 1217

o HHEMPERD B AR SCEAT

TEERAERG— L _main__ . spec_ FUEN None, BPAESCIFEMBIAR LU AT AV — MR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.

BEFFAERAE __main_ XMW F DA RABRHE __main_ . spec_ BMINVHIBIER, Ef]
MG R TR e, XRbTATESE: ] if __name_ == "__main_ ": fRIPRAIFHIN
B AN AR RIATE __main_ fiy s 25 AN AR 1 S AR T

5.9 FFhio] R

XXX sl 2 REH i —A~ K &

XXX * (import_machinery.rst) J& 77 2% [ A1 — T R UL BRI G JE o, thvFnl DAY s A A i
S GUPRIM K RE?

XXX JEF M i) runpy FiI pkgutil <545 W AZHARYE GUIAT DU IS W B ) S ARGE T iS5 5.
XXX J& 75 BN TR __main_ AR XA L AR
XXX WM ZA % __main_ PERBGTNFREREE (BIATE M PEP 395 & ).
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5.10 %30k

FALH A Python A= 2 4] 2 4 B A A TAKIYAE L. JEARAY (AL UL ] SR AT A RY, (HAEIR S %
SCRZ G2 AR A E BB

JZIRE) sys .meta_path HAKUIHIIL PEP 302, JS2:A04 R UL PEP 420,

PEP 420 3} Python 3.3 Z| A T4 % % 1 &, PEP 420 £ 5| A T find_loader () il fEH
find_module () E‘J*é'iﬁo

PEP 366 ik Ty __package__ J&Mk, HTHERBH YA FA

PEP 328 5I A THXHMBAMI A, HAGE T __name_ 15X, 5% PEP 366 7y __package__
IMAFLE A o

PEP 338 5 ST RN A AT -

PEP 451 £ spec XTI T XML T AMRERYERR . BIERF MBI B R TTHTAE L ] A
Bl . SRl R VF 7 ARG T — 28 APL S A FR a8 A 2 1 — 2o vk
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

TR TEARSEAESETH, SN BNF AR R R IR A @A . 2 CGEFECHT)
AN EA I T B

name .= othername

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

6.1 EARER

YR RN ARIBFAFR A P T BES B ol R AL, XN E
B IE AT BRI T A AR 5

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

SCLELR R A TR E B AT (B, PR % B EAN A HSE0) -« 7 RUAUE SCEATA
CHARAT N -

6.2 &%

IR FRFR I RREAEOTR . @ AR TSR T EE. AR S . i S e S e
ML ATEEE BRSO T TR RTE A

identifier | literal | enclosure
parenth_form | 1list_display | dict_display | set_display
| generator_expression | yield_atom

atom
enclosure
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6.2.1 #riRFF (&7R)

PERIE I B AAR AT A FR . TS E AT IR Ao T — 1 TIRHARNAE S, PASG & 5 902 BRIl
PSUZASE AU EEE

MAPRPIE B —ARSRIE, SRR T SRAELRFR AR G o U FRAREEE WS, 2 HOR A5 | %

NameError JH,

FAAT B R edfe: 2 ASCASTE 3 BRI SO B — AR IR AT AR B 22 R 3 RT3k 5F HAS AR B
Z T RILER, ERPIUNIZEN AR Lk A AT HAE AU 2 B ey — M K p e
RN SABRARSY , BBRIT KA T R A PR I — A N RIZ. BN, HBHE—4 48 Bam {2
MIARIERAT __spam 2@ ly _Ham__spam, XRFMFARM S TR AT BN AR e Aik . AR S 1Y
ggﬁﬁ(ﬁﬁﬁyﬁﬁﬁ,ﬂ%ﬁiﬁﬁ%i%ﬁl%ﬁ%oW%%Zﬁﬁ?ﬂ%ﬁﬁ,Mﬁéﬁﬁ

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

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

X IESRAE R IR B — AR E IO BB R (FAFRR . A BB PR 280 - XTI R
FHEEL (240 BWOL, SEFREMEME. HHS LT a1,

JIA S TMEARAS RS R AT AR I, R O AR IR BB AR LS BR (B 22O B A [ MEL A 5 T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

6.2.3 FHEIESHIHX
7 [ 45 S I 2R S HE 5 ] ek U &

parenth_form := "(" [starred expression] ")"

A7 355 B B I FRFR %2R BRI EREATR PG . RS R 20— e, Ea™
A—Aocdl; BN, B RN R I Y Rk

— RN N AR RIFE SR A — R TC A G T ICdR A AR, BRI - AR ] A R
W) (R B 25 e 47 A X 5 m] REAH R AT BB ] )

TR CA AR i B S, SR AR SRR PIOMTOL R 2], XSS R
) — VR AT 55007 257 2 FEECL, IS8 WA A RICIR B3k .

6.24 JIxR. KRESFHANETR

WSS, RaseIt, Python KT £ “EUR HORPRANE, S54SR
R BRI A A
o R ARSI S EHOR, Foh A F K.

LS SR KNI AR
comprehension := expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
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comp_iter = comp_for | comp_1if
comp_if = "if" expression_nocond [comp_iter]

AL AR AR I R DA for THIAREANSIH LA~ for B 1 £ TA]. FEXFPE
R, B e A U for B 1E TR — DB, MNERLRINFRE, K5
BRI f AR AR B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIRTNEAFAN, SIS — R EM AT . XA
PRIBRES H RS IRI A AR A & g B OMNZ IR .

I/EAH for FAIPRIAIENRFIEA S HIRALINZE RSP HORE, REEN— DS ERE AT
REMVERE. 520 for TRIDASIRAM for F/a) AR TR BEA (N BEAESNZVE S Pl ok AH
HEATA] BEHO T M ZE M AN R P AR, I [x*y for x in range(10) for y in

range (x, x+10)1],

AT HRRES SR AR S N RBEMmP AR, ERIREEHERNE IR yield fl yield
from FiEF,

M Python 3.6 JT1f, Frasync def HREF W LAFEH async for F4) 3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 UE S AEFT Sk R IB ML for 8 async for ¥4), AR S
HHMY) for B async for FA), MHJREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFH 74 EF X 5T VEHEHATE IIEERIMER S 73155 PEP
530,

3.6 FiEhEE: 5IA T RS K.
1E 3.8 IR M: vield fl yield from ¥R EMMEMEH CHEEH .

6.2.5 KRB
SRR eI i SRR ] e 2 Rk R 51

list_display = "[" [starred_list | comprehension] "1"
PRERET A —DFGIFA S, KA — 25 R —MESZOR I E . S AEHE S5 1
W—FRI KRB, HIoTRL N B AR LIPS RN S B ft— e, 5)E4
MR U A i 4 R TR AT
6.26 EERET

P B AR SR, 57 B R iy OBIHE T304 5 570 1 SR

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

EA RN A AT AR A S, KRS — R RBA MRk . St hiEs
PR — R8Nk, HunRAS WA R A HORETFMABIEGRT . Bt MESn, £651
Pt S A i s T R T

G (Y R AT R R

6.2.7 FHRR

TR TR e A B 5 AR R A T B R 25 1 R R 291

dict_display
key_datum_list

"{" [key_datum_1list | dict_comprehension] "}"
key_datum ("," key_datum)* [","]
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w.nmn

key_datum
dict_comprehension

S TSI R
HVRLA 1A HEE 5 R ARSI, B0 e B AR AR LTI 4 H s AR 2l
P S PO AR B 0B 4 DAE R BN 9 b 2 Ui e RO B, e & P L
B — UK A B s«

WERE ** J7F FRIF0. CHBERLAUL A mapping. FANSHTRAMAFOTI. JFEEL
5 P B AR SRR S LT 6 S O (.

3.5 PRIAE: PRSI T IR, Fepld PEP 448 S

U S IR A SRR, TR R SRR AR, I AR for” A
Tl S FRBANTI, TERES R R RIEIT R 2 T IR0 B A B .

S L KT R L U 2 WO A7 S0 2 4025 4y — . RO, OB o hashable, X
FRARBEAT 0T S IR TE S . ) A2 IR S Bkl s 152 BEDF AT RIS — Bl (EIE &2
TRAHERATI A AR A AR

7 3.8 HUHEY: 7 Python 3.8 Z i) ML o, 304 & SUAFSEMIE I SRAENY . £ CPython 1, {H
LT RYORIE. WRIE PEP 572 B4R, M 3.8 JFhh, LT HYORIA.

expression expression | "**" or_expr

expression expression comp_for

6.2.8 LB TENX
A i B A2 4 5 A R i) S U b

generator_expression = "(" expression comp_for ")"
ARk AT E— R AR e S . HAER S e UM ], IKOTE T8 B A 2 7 6
SR SRR .

A A R P AR RS AE N AR A RV __nextc__ () Bt ERAEE T Lok E (RIS
Tl A AR ) o B2, AN for TN AR SR S ar BISRAERY, BRI E Frd iy
DR AR IR AP E SCRA IS, A R TR RIS —AME I A 55 . JF2ER) for 1) PA St/
M for —F/a) N IATAT i 15 45 A O AR SN2 VE RN BRI, B BATT AT BB MO T M sse 22 M T 26 AR 52
HREUME. Bl (x*y for x in range (10) for y in range(x, x+10)).

[l 55 AE S A — DS B TR H  m DA R . T S A Y.

N T T B AE R B A B TR, SRR SO A s ] yield Ml yield from
FRik.

WARAE R RIB A asyne for Fh)Eawait Rk, MFCH F¥ £ R ERE X FAERLHEERE
KB Pl —AF P A g, IR E T R R (S W7 % K25,

3.6 AL HIAT SRS

TE 3.7 WUEER: 7F Python 3.7 Z 1, S EMAF KRB H A Easyne def WFIPH I, M 3.7 FFhh, 114
BRESCHT T DA T S 2b A i Rk

£ 3.8 i yield Ml yield from fERIREM T CHEMN.

6.2.9 yield Fix=t

yield_atom
yield_expression

yield A AEE L generator FREREN R asynchronous generator WIBHEA S %] . [ HBEXE R EUE L ER
i yield Kb FE—DRER N EH yield RbA S MXAREL W — DA ER, I HAE— " asyne

"(" yield expression ")"
"yield" [expression_list | "from" expression]
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def & LR BREUA NG yield Rk S b s B0 w0 i A g . Faniid:

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

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

T BT NEE AEGE BT 2, yield Rk B SR A T S B U A s ik Xy
e S s — B 7>
TE 3.8 HCHE I 25 1R AR SE BUE S UA A e Rk A B U A I b AT yield k=X
MR R AR BB IA A A R RS AT A R B R A T R
21— s R RO T A e, BRI — AR AR, ARONAE AR . SRS IR AN AR At ok 4 ] AR R R
BT o 20X AL AR I B — O VAR R I , A Bl eRBOT SR AT . X S — BT RIS —
A yield £k, TEMPATTRHGE, R MA T ERE expression list WfE. HEfE,
VLA SR ARSI T ok, QAR R AR S /I E, FRH8E, AR AR AR AT 57 Ak 22
MRS . A AR AR S — ik, AR R R BRI T . B BB AT A yield Rk 2
— AN RSO FH I 0 58 A — 3. IR yield Fah 2 (A B T8 F AN sk IR 0T, B2
Mg __next__ () GEHELEF NER for 802 next () RIHH) AL A2 None. AN, 4
Msend (), LG RALBLT send TyIERY(HE.
I X e Fi e BR A S PME AR AL AT yield 23k, BATRAZ NA DL, I HENRIT R ASE
HEE . ME— R DR AL B BRSO BB IR EAE yield JEAZ 2 W FLAREE AT FEHIBUE IR B 21 2L AR 1)
W&
ey SHIIOE T G AR VT yield kot A1 HUBHE (01 H 3O B30 S I B T
L2 ARSI AT R0 000 ) 1. dose IOASIEMHERAY 2L ns1 1y
GIEL Y
M yield from <expr> B, BRI HERRBXMA AT LML XA TERE7EW
SR A0 B % A 25 24w R g AV . lid send () A& AWATAT(E A S it chrow () %
A AR 58 QR A T 2 B T VAR M e 45 T 2R s . WERARXFEOL, I 4send () ¥51%
AttributeError B TypeError, M throw () ¥37BI5| &ZATE AR R .
4 R AR5 . 1 519 StopTteration SY value IHEAHY vied FkM(H. LA
4631 StopTteration MB WAL, WAIDLEF£LAE AR H AT GEAN T4
JA R Il —AME) .

7633 NG VM yield from <exprs AEHGRAMMA—1 T M.
2 yield Kk R MME T H) A MpE— Rk, 557 AN .
S
PEP 255 - Jj YR RS 7E Python Ffil AR ligs Al y 1 e 1d i) B4R
PEP 342 - jifiid i B 85 S BB FE 35 A0 il APY AITRIRRYSRIL, SR ABUN AR ER A P
PEP 380 - ZHCA TR SMiEDE 5] A vield from iBVEDA N HHIZICL T8 A HE I .
PEP 525 - sk il T4 U R RO A OB B PEP 492 BEFHH RRIOHEIL

4 R A BB A E

RAST/NTEE T AR A B A Tk . BT T4 i AL s eR B AT
TR AR A i © 2 AE A TR DA AL 58 251 & valueError .

generator.__next__ ()
FIE— A AR SR B A TEUR A EIRIATHY yield b= EIRE AT, 24— A2 A ok Elom
it next_ () JPEWKEIITES, METH yield FikX B2 PUE A None., i fF2AZPATEI T —
A yield Fiks, H expression_list PESREIG  next_ () BRAE . WRAEMSHEH
FEAETR—AMERLR Y, WK & stopIteration {# .
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W E A R A, B AmE S for PEFREE Y E I next () BEEL.

generator.send (value)
PRIZ AT ) A B bR “R 38 — M. value ZHUR U4 1T yield Fib XM L5 R . send ()
T35 2 R 0] AR s B A R — AN, BOE R A s A T A TR —AME R W 5] K
StopIteration. Y4 send () KF3NEMIFE, ELH LA None VERHASEL, B hiX
I R AR Y yield ik

generator.throw (type[, value[, traceback] ])
A AR RIS & type KRR RE,, FFIRIMHZ A AS R B AL B —AMEL. ISR AR
BAPAET —AMEBR Y, W5 % stopIteration Sy, WA MR B EU A AR 1L AR 7
., BEIE T AR, WiZRE gl ma g .

generator.close ()
TELE g BB 5 0 B 5| K GeneratorExit. WURZ G4 M REUE B, XMAHT K
GeneratorExit (T AR FE) WK Ik Ml A I #o ASRAE e A 7 —AME, KH&
5|% RuntimeError. WA MG KALMHMAE, EoWERATEAE . RANSCSH
TFRESEFRB M close () NEMUTfH.

P

X R —ANRIERA BT, N A AN A 1 R R AT A

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

>>> generator = echo (1)
>>> print (next (generator))

Execution starts when 'next()' i1s 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.

X yield from [T, 20 “Python H 2487284k W11 pep-380.

TE— Ml flasyne def & CHY BRECE T & BLAY yield 35 50 & i — 2 0 1% ok H0E SO —

““asynchronous generator FREY .

BB AR RO I, B SR ] — A2 A R AR G S U B RIFAEZ IR T
iR 2E A R AT b A IR R GBI AE B B asyne for iR, RMUUTHEfor i
) AR AR TR

P S R AR I ik 2 —F5aR [l awaitable XF 5, AT RAE MR RBEF RN BB BPIRNE, HATRRIEE
S~ yield A, PP ELHREE, F expression_list BELREIZGER PR, 54N
ke, HERWRERTNITERS PR, R RRYHIZE . B0 AR
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B ABAT A 5 A BRAIRAS o U PATHESF R 0 A AR B T VR 18] R — W RIS IRIZ I, %R n] AN
SRS AREEDEAT, 0 0h yield Fahs U5 — AN o IR IATZ )5 yield Fk A (E IR TR
PATHT BTk AR __anext () MZERN None. HIMAIE, AIRMHasend () WEHRK 2
(ESUEE VP RN NI

P A AR R AR, yield Fak XAV B € oy SSMIIAT AT O2 8 . (H, AR — A5 A i e AL
285 (b9 M Bus R B IR M) Z HIARPEIRE, W then a yield expression within a try 4%
Y yield 2k AT RESEHR M final Iy FAIPATRIG. FEMREOT, W ls s 4l i 2
PG ER BT 55 T BEER R 00 IR ) e P AR -k s i ac Lose () EIBATInR I I IFERT 4, A 72
VHEfTHEER) finally TAFFAAT

KT REA B A AL, FHERRN % E LA A SR, BEZ DR E RS- R A BT RE T
Maclose () HMATHRE. XA L4 BV e A sys.set_asyncgen_hooks () KM X4
BHIRERE, 524 RS- LR RAC M %4 S A A RZ . A K For a refer-
ence example of a &% B EM S E R BITE A F Lib/asyncio/base_events.py FISZILAY asyncio. Loop.
shutdown_asyncgens,

yield from <expr> FIRAUIRAE AL b ek B b (] &5 | BB iR

STEPR-ERBHE
RXASF/INTE T 5 A AR B AR BT NI il A s e B AT

coroutine agen.__anext__ ()
Rl =R G, ETEIEATIN IR PATIZR P A ds BUR B RIATHY yield Fah a0y BAK
BPAT. B—DRPENARRBOEL__anext_ () TIIRKE AT, AR yield k(i [a]
AT SRR G B R BUE N None , BEAEBATIPRFARSEAATE] T —> yield k5. % yield k5
expression_list WS @5 MIITMERTS KK stopTteration R HIME. WIRFHL M A
i%fii?@ﬁ\{é@ti%th, WHZ A X RAFG] K stopAsyncIteration i, #RIKFHE
RERIEE 2.

W iE R 2l asyne for JEERRHE A

coroutine agen.asend (value)
RN EREN R, ETEB TR K % 5P A AT . SAEME W send () JriE—F, It
T R —MEL T R AR R, K value 852 R 2 1] yield Tk GRME . asend ()
T3 VBT R A1 AT SRR G R4 I A s 7 AR R — M, HAEHrS |K#) StopIteration, B
TSRS 20 s B 7 AR R — ME R 5 | % StopAsyncIteration. X4ififflasend () RH
B AR AR, BAAIPA None VERT S8, B IX A W] DASRIERY yield Fikz.

coroutine agen.athrow (type[, value[, tmceback] ])
RAl—ATTERERTS, BEREF P E NSRS T K type BB FHE, IR RHZAE A% R AL
BT —AME, ARG KM StopTteration . R FPA MR EA 4T ME
WURHL, PR IR TSR RERT R B K stopAsyncTteration b, AR Bids B EIAT AR L A
P, BEIRT IR, WA S R THHZ R B S B A v SR R T & .
coroutine agen.aclose ()
R —AF RS, B RTFEIBATI] 1) 520 AR s s ARSI A7 B A — > GeneratorExit,
W ST AR R BOE IR . RPAIELE| & GeneratorExit (HH T RMIRZFH) MR A7)
SR K5 & sStopIteration Fo. JE200H H 745 A48 AR BT AR 1] B4 AT 4] H Ath v] 45 15 X
2 ¥55| % StopAsyncIteration F§#. WARRLA M4 T —AME, RTFHFNRE5K
RuntimeError, HIH: AR WMASE | KATMTHABFH , ©AWALIRA TSR 2R . R
AR C AR T S EFE BB NES R aclose () iR [ — MRS MATTH A ] 204

6.3 [F&

JR BRI 5 T KW I E R . BT RETT:
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primary = atom | attributeref | subscription | slicing | call

6.3.1 RH5IH
JEAES | R E T A — A i — A 2 AR B

attributeref = primary "." identifier

B B URAE A — A SCRF IR RS | ISR X 5, RO GRS SR RS I - RIS %M R S essRk™
A MG ERR PR A AR B . XA PR Al R gecattr () AR EE L. WA
PEARTTH], M5 % AttributeError . ML, A% 4 iR BUHME 2 AREZ N RAH E -
X [l — JE T | A 22 USR] REF LA R AR 52

6.3.2 #HEY
O RAERF ) (FAFER . DT EBIR) Sy () GG Pt — o

subscription = primary "[" expression_list "]"

PEE B AR AE R — A SC R IR B R X 4 (Bl ek 7)) o P X4 0Tl i g
X getitem () Jy¥ERSCEFMBUERIE,

T NEXR, ARSI G SR R

WSRO MY, Rk AR AERAE — A CAIZB R SO (B X 5, SRR AR 7RSS vk ) 2
FEX e (RBAFIF N —Aoedl, BrAh R —Ti. )

WEARIERCAFA, FIKASIFRDAORE A — R (R

IEARE NI BOA L 9 B B U 5 R R DR B 2 (B2, WEFSIBRIEI__getitem ()
D7 RS ARG | P USSR BRI RS (XRE x [-1] e x FERIG—I0). S5R(EL0
— AT PSR A R, IR E S AR S R (ANBTFIRE) .t TR bR S A
WSCRAFAE T WMRI__getitem () Jrik, BERMITIRN TIE75 2 RGP S .

TFAPRITLZ AT FAFAZ A BR IS 2 O — NP AT 745

6.3.3 Y1

R ERTEF SIS (PR, JUHESIER) PSR R MR 1R T ARk X A R
s del BRI HE bR, PIAMATEATT:

slicing primary "[" slice_list "]"

slice_1list slice_item ("," slice_item)* [","]

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

expression
expression

expression

BRAR 4 T SUANE TR AE — B ARTER B AS R AR P RIS ERITT 7515, DB AT il s
PR AT ARSI e S T A AR IS A, ol i i SCRFBU R BT o B Ot S T U R
KA X A S (VIR P RAR M & LRI UL 58 T Uil ) -

IR B TR SN R B Je 84 i — MR R T A U1 R 91 3R M i B AT R 51 (58 il R — Rl
M__getitem () J7ik). WY R PR G ED—ES, WHERR 2 — MO &Yy Uik Tl &
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WIRYTE, BRI R T . VIR Tiarh— ARk, WHE R %REX P ERTA
ot — MRS (B WArEE R BREH —17), EAEH start, stop M step JEMR2 5180
FRAFr A BRI R BRI, A AR H None B,

6.3.4 iAH
IV R i P m] BB 23— B8 A2 SR IAT— A TR TR (14 function):

call = primary " (" l[argument_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 = identifier "=" expression

— AN AT TOAAE (L BN S SR E N RIS AN W

W JF B AURAE S — AT P A 5 (P SR eR gL, N ERREL, WEXTRINTTE, JEA5, KSEplm
FEASATATHA  call () FIERNTGEGE T RANSR) . a2 8368 20AE 22 B soR A .
152 5 5 4% S —37 T fRIE XU parameter 5 )15 .

WARAAER B TSR, NS0l LT RIERHASON B SR 15T, MBS HaE R
BIRFN . WRA N AMCESEL, WRFEATIAR N A6 A5, MTEN K@ TS0, fRRAT
el i HAS R 2 A (HIERARIRAF 5 58— AN IERSECA A R GE BB — 2307, I ) o 2R for
CHIRTE, WMA5% TypeError i, HM, KSMEMAZA T (AIME#RIE0) None i
BFEAEL) o M SR EISE R, MORIEERY 2SR R 1 eR IO SCR A R BOAERIE T . (R
HE XHBHONMER ST I, 40 RS I ST AT L VRO, R S8 R g
SE AR 25 LSRRI BT 36 =25 KR D0 8 1 25 G o ) AR AT AT — R IE T8 25 (6 504 45 E O,
M£5]% TypeError s, WM, CHASMIFTIRSPU AN SEEIK.

CPython implementation detail: it £ 5 B n[ fE 42 (It (7 5 2 B8 44 PR N B ek &, BIBE B A48 3C
MU G TH “a4” , HILAGEARE T IBAIRMSH. £ CPython W1, P C % 5 I 1]
PyArg_ParseTuple () RMHTH S AN R AL IR T X ARG OL

ARG IE XS HE NS WA ES L, 251K TypeError 7, BRIEA - NIEXASHMEM T
*identifier A)yE; TEMIEULT, REASEMHEZ MG TZRESHNITH (WREHZ R
(EESHOA— 25Tt ) .

QEARATA AR SEO A 52N IENS B PR, Fe51K TypeError 5, BRIEAG— P IEXS%
T **identifier MYk, RIEASEHEZ —MEE T 2R XEFSEFH (] XEFERN
BT SEUEAE N SV ME) , WEREE 2R KEFSEN—A4 Coir) =7,

WEREETH I T *expression Mk, expression WMRIEN— " iterable, 3 HIZ W L5
FICE S SIERBIMNIN ESE. T £(x1, =2, *y, x3, x4) B, WER yRKEH TP 1,
e M WIEREM T — 0 H M+4 ML ESE D, x2, y1, ..., yM, x3, x4 [T .

A — A G R 2 IR *rexpression AENREH LT BN X FSH 2 6, (HESTEXETSE
(PAKAEAT] **expression 40— W 3C) ZATHHALRE. At

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

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

FE [ — AR H [RGB 7 S0 *expression MITAF AL, LSk EXAER RGN S KA

IR RO P BL T **expression MJ{k, expression MIRIE N — P mapping, HANES41E
RN KRBTSR IR RBTEE (FARAXRBTSH, SORA D), WR51%

TypeError H% .
i/l *identifier B **identifier AVAMIEXSHORBER MEAL B SEE (8O TS EA TR,

TE 3.5 RS oR B B AR AR * A0 v, (CESHOTRERAE O S AR L () 25, 1
KEETFSHOTRIAE TR () Z 5. i PEP 448 S il

%imﬁTﬁﬁ,ﬁ%ﬁ%%ﬁﬁ@ﬁ,ﬁ@ﬁﬁﬂ%ﬁNmmoﬁ@ﬁ%ﬁﬁﬁﬁﬂ&?ﬂﬁ%ﬁ%
R

TR RA Ry —

M A B RE RIS IAT, H e AS R RPN s — g #EE S
%%ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ%ﬂ&ﬁii*ﬁk%ﬁ@ﬂﬁﬁnﬁmm%@ﬁ,mﬁ%ggﬁﬁm
3R [E{E .

YRR Bl s LRSS RO IR A 5 N B BRI 418 2 I, built-in-funcs.
RXG: R ZA— B L

Rl i ik VA RZR P A SCRE R AR RO RS A SRR L — I %3614
R — N BHL

RGeBl: ZRUAE A __call () Irk; AERBCRFENTIM 2.

6.4 await FRixxX

i coroutine I TUAZEFF— A awaitable %15 . R REfE coroutine function PIERE .

await_expr = "await" primary

3.5 B HE.

6.5 FEHAT

FIBEA G0 WA A M B — ez BT B (A0 SR A M AE A MY — oz 847 . Ak
T

power = (await_expr | primary) ["**" u_expr]
Pk, E— DRSS R R R H R P, BRI ZERME (XA BR G #R R
HSRAEINT ) « 12 455408 -1,

FI2FAF S A PSRN E pow () BRBCEARIRIRTE S G2 SR T o 2800 )
SERKITRITIZI . BES S SO MR I, S5 R S i L.

X int KRBV BAERL, SRR B SRR R REL, BRARSE ASECh %G TS T, Brf
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SRR float SR T-4ar i float ZRAUFLEIR . Bil4an, 10**2 &1 100, Jif 10**-2 i&k[H] 0.01,

XF 0.0 T MBI IRIBENR T ZeroDivisionError. X MEEHFT - EURIKIZE KRR 1] complex %]
fH. (FERWIRAH X5 K valueError.,)

6.6 —TEARMNEH

A SRR Sz 3 B A R R A ek

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

—ICIBHAF - () &P ERMES BN E.
—ICIBRAT + (B) 277485 HAES AR E.
;ﬁﬁi@%ﬁ%’f ~ (BUR) SRR RS HAE AU . x MR ABUUE O — (x+1) o« BEREHNTE

TEFTA =FEL T, AEPRSBALBAIER, R5]1Kk TypeError R .

6.7 ZRBREEF

“IOUEARIBEATRAE R GRS . W R R AT B TR E TR R A RS TEAT A
SN PASESO, — MERTIREELBEER, H—MEN T ARz AR

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

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

BT * OF) Fif i KSR R . WA SREFE LAY, SE SR BEN S —15
B AR FS o AERT—FPEOLT , PIDECP RO R R RS oR . () — ML, KT
SIS SEAL N T SOBCRH e 25 9

IZHEAF @ (at) B E AR TS . 3047 N E. Python RBUSCBLILIZSAAT .
3.5 B fE.

AT /(B A /7 CREER) R th SRR . DI EUF SRR Sepidie ol IR 28280 . BOBO Bk S i
—> float {5, FEHCHIREFRIVEAERIT2BAL BRI SR Z 0 floor BRI TRORBRIAIEE R . FRAFE

MizB¥ 5| % zeroDivisionError JH .

BREAF s (B K4 BB — DN SER A A SR PN SEC et R 28, 35
FERF| K ZeroDivisionError Ji. SHTLUNTE S, B0 3.14%0.7 T 0.34 (F K 3.14
ST 4%0.7 + 0.34), BURRAFAERIIE R S A8 (SR NF); SR 4EXTHE—
TE/INF S AR 4

BRSO EAMEBER TS DA RSP x == (x//y) *y + (x%y) . MCA/MER ST E SN E
PREL divmod () BRI T: divmod (x, y) == (x//y, xX3V) s

B TR FPITRLGE R, R s AR R ER A T I T EAF s (URI@(E) . 47
AL AR HEIA S W, Python FE £ 2 ) old-string-formatting — 5,

'R abs (x%y) < abs (y) FEEEETOHNIT, EXTRAMME, dTFaANGEE, HEE LROHI. fin, BiEr
MG LY Python {7 ;i 0k — > IEEE 754 SURSEERUE, AT ~1e-100 % 1e100 B4 5 1e100 MM IEHlE, IHEARGR
-1e-100 + 1e100, RTEM(H LIEHFET 12100, H# math. fmod () BEEERMN S EA SR —DSEMREARIEGLE, FHit
AEEFMFIL TR M) -1e-100. faffhJy s EE B IRPLT AR T -

2R x AT AERRAET y BRI TR AIATE </ /y TTHESH (x-x3y) //y Ko TEXFEHL T, Python £:3R [l J5—
AEER, PAERFES divmod (x,y) [0] * vy + x % v JREBGE .
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BBz, BUzfAF divmod () BRECREGE SO T 8. WA ME A abs () eRECRF
By S

IBHAT + (addition) Fika t HB LM . WIS REEE LA R, SEEEOMIEZER o fERT—
UL, AR R R BUR ISR . TEG—FEOLT AT P oI PR At

SESTRF - OR) FH I FEB02% . THAHCT S HOR e MO AR 228
6.8 BiLEH
BRLEREA IS FHARIESE:

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

REERATEZBEMSH . ENSHE S RAB AR E SRR E N R AL
B n RIBUE SN pow (2, n) BER. 78 n (e SCRAELA pow (2, n) .

6.9 —iizE

=LA A A AR

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

BT « NPIDSEOATHAL AND (5) 25, WASELACNEEEL.
BELAF WA SEETHAL XOR (5 85, WS EL AR
BEAF | WP SEEATHAL OR (B0) 1355, WINSHULAITH AL

6.10 LLBIEH

5 CA[F, Python A LB ILEHAFE, RTATMAAR, BASILER. H—5 CAFZA
T a < b < c ZHMRIEAS LG EAREN KM

comparison = or_expr (comp_operator or_expr)*
comp operator — nen ‘ nsn | n__nm | ns—n I ne=m | wmyp_n
| "is" ["not"] ‘ ["not"] "in"

He B i SRy A /R True B False.,
FBRGEE A DMERERIE, flilx < v <= 29T x < y and y <= z, BT v RECRE—K (HE
WREETY x < y ENEE z ZRSHERIE)

IERXP U W a, b, ¢, ..., y, 2 HFIEK opl, op2, ..., opN HIEGEHLSF, W a opl b op2 ¢
... vy opN z §t% T a opl b and b op2 ¢ and ... y opN z, JFEMARZARZENE
B E HPeRIE— K

R a opl b op2 ¢ NEMETE a Ml c ZHFAHAEMILE, FHL, x < v > z XFEMNESER5
EEER (BRETERNKEE).
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6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l 1= LEHEPIDRIRIVE. PIDRGARZER M A,

AR a5 XA —mO U REARIVHE (54 EBRPRRS) . XS {EAE Python Hijg— A4
SR B, XESAEH A — TR, H., XGEFAZOR AR E N E I, f
W AR B ALUNSE o RS FATE I TR E R IEAR S . A TR RAA R i il S BT
G LU A e E ST X G

HIT I KA object 1Y (BHEEUEE) TR, ENIHM object 4K T BUAR BT . KA
PGB S g e kB2 () KE A CRIWEATH, TEHS A A S,

AN — B (== F1 ' =) ZETXWLORIRE . B, HAAMHEAR RS 0S8 —SohE bR 45 50 M
4 HAARFEARRS S — S0 LSS o A% . BLE X RN T N SR 7 S g X 50 1% 2
AR Bl x is y BEWRE x == y).

UF L (<, >, <= Hl >=) BUABA R WPRZIIIR 251K TypeError. HUEXMERINT A A A
Fe it /05— B B 18] s (L

BN — B AT, BRI S R SR R ARI R, XA REANIE G LN G 2 A
SO ETER—EER 8. XAER SRR EE S H ORI LT, Ehs b, 2 A
PR -

PATR S ZAA T e BN E R LA T -

o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR

JE¥#{H float ('NaN') #l decimal.Decimal ('NaN') T4, (B F5IEEFEEMN
B R EMBAE . A — D REE G R R T EAETHAE S fI, ik x = float ('NaN')
M3 < x,x < 3,x == x,x != x¥HRE. WITHZFFA IEEE 754 FRIER)

* None Fl Not Implemented #{ 2 HRBIXT R . PEP 8 HULEA GRS R AT LB Y. 24 Sl is B is
not MRS TIBHAFHRILLT

« “HtHISFS (bytes B bytearray BYSLBI) AT BT AL RIS R HLEL . BN HoTR
AR e 7 S HEA T E

. ??T’f% (str BYSEH) (M T A5 Unicode A A7 ECFE (WEBREL ord () HISEHY) $25 JL I HEA T
AR

TFAF LIRS P8 A RE L LA

* J¥3l (tuple, list 3 range [YSEBI) Huf JEA7 IR YRR LLBL, range A — SR HLZ A SHFFK
JP . DA XTS5 A — B LU A A R AR, B RANR)Y AR5 & TypeError.,

AN R 47 SOFP R BT AT A FURE . AV EL ARl B (] — R R 5 B ARG . iX
FERFE T REBkL [7]— X RAAHSF A AT THE A TR I AR E T A AL

PN 25 A ) ) L LR A

- W Z TS EATAU A A, MK, I HAXH N R TCE# A S ()
W, (1,21 == (1,2) NERAE, FRHEAERR).

- WP X RPN 2T, HFSHE AN AHECENHEFEME (B 11,2, x] <=
[1,2,y] BES “x )<= y M) o QRN ITCEANAELE, B ZEHTFEm (Fln 11, 2]
< [1,2,3] HEMH).

3 Unicode FrifEHHIX 4y 2542 (1401 U+0041) A1 3 % F 4% (B KEF T 74 A). IR Unicode YK 2 B4 74585 HUH —
AT AT, (AAEAE— S G A v i B 2 A AR P ok 3R . BN, IG5 W E PR R EH T 546 C” 1l
PAFH U+00CT7 R 07 b BRAS F& F 4 Rk R7R, Ul A —> U+0043 507 EAY K ah 5 4 (KRG H T 5448 C) i E—4> U+0327 i fiL
R A F A A NI HERMTERR .

XFFFE, HRIEEAT 4% Unicode 074 BT HUR o« XTI RESB AR EL S B4, "\u00C7" == "\u0043\u0327"
A False, BAMANFAFREIAER MR ES WA NI RER T E8: C.
FHAME TGN (AP AZOREFE M) ST, Wl unicodedata.normalize ()
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o PIDBRS (dict WSEBl) A EANSE, A0y ALY EATRAMER (58 18) X, BAER—2k
B b ME B B .

WIF AR (<, >, <= fll >=) 5| % TypeError.
o 5 (set B frozenset BYSLHI) B TSR RIS 22U LUK

AT LRI A E O TERBER . XX RS E GEEHF (Bl (1,2 f1{2,3} ¥
MEGAMEE, BIARBR T4, WA NS . MV, S£E8EEVENRET 56 HEF
HER B S0 (BN LA H— N EEFFAE N min (O, max () Fil sorted () W AR =L F &
XL .

G HURGER L E HOTR I B RS
o REFOHA N ERBBA LI BT, HILENSAREAR LBATH .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE WV %08 A ORI e m)Th e, AHTE] RS FBE I B %R 25
x is yEWREx ==y
o WV AZR R PRI . A, AR %A AR 45 R
x == y My == x
x 1=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRAAZER) . A (FRR) B 2oR TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o JIi OB VA% S B AU . AT, TR A SRR i R R £ 2R
x == yfilnot x !=y
x < yflnot x >= y (TR
x > yflnot x <= y F5EaeH)

REMAFRBEXEN TRESFM2oE (MFsmaELEasms) « niFESH
total_ordering () M.

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

o
Python Ff A5 il ZR X 2e—BCPEALI . 5B b, IRECTEEUR — DR BEIR X LERL I 1)1

6.10.2 RNz E
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

in siRE x in s BURJGRIME. FrA N ETFSIRSEARBDA R R SRR IGB 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict &, collections.deque X AL ZE a8 A, Fikx % in

vEMT any(x is e or x == e for e in y),
TR R R ROR U, MY x By BT x in v 2k True. —AEHIRIE v.
find(x) != -1. ZFMFR LS TATHALFAFR 75, B " in "abc" fi&[H True.

XFE LT __contains__ () FFERHAFAE KRG, WR y.__contains__ (x) iR [EEHEHN x
in y iR True, HMER[E] False,

WFREN  contains_ () HEXT__iter () WA E KU, WRAEX v PEFTIER =
Tz ifSE S x is z or x == z HHE, W x in y K True., WIREERIMEEG L T HE, W
LT in 51K TR .

68 Chapter 6. FTixz



The Python Language Reference, %% 3.8.0

BIEHFS2IE R ER I MR DAL E T __getitem (), WY AR AEEERS]
S iffifg x is y[i] or x == yI[i] HFHEAE/IPWRG| S5 A IndexError BHER x in v H
True. (WERBIE TAEMHEALSTE, WEET in 51K TR ).

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

BFAFis Mis not TGRS HHACY x Al y 2R —XRM x is v HHE. —DWLRE
PRRE TN id O RECRRiIE. x is not y X AEMIIEHEE.

6.11 HREHE

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

EPITHRIBENHER T, 80425 H TR RlEaE, LNMES @ N R(E: False, None,
A RBBTE, RSP RRSES (BIEFAE . Jod. 7%, 78, Ea55R%ES). Irh
HAMEFES T A EE . P B OSSR bool () Jrisk e wl HZ 1 E.

BEAF not FERSECHRMER T4 True, HW=4 False,

Fib x and y EIER X SRAE: Q0SR x ABRIEAR RHZAE: 5N y SRAE IR [0 Hegh SR .

Fib x or vy BN x KA AR x HENLRFNZE:; BXT y sRAGTH IR 0] H 25 R AE

WYEE and flor FRASKRBIIR B AEFIZEBLUICR False Fl True, T &R PIHRZREMSE AT
A MBER, PIRE s A— Y H NS B RE  FEABOANER A7, Rib s or "foo' 5~
ARENE. BT oot AR A, NMEHESECHMF BB R Bl — AR (F4, not
"foo' 5K False TMidE "' .)

6.12 FEHFRiAK

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

KEFAA CERFRN “=JCisBAF") AERTA Python iz 5 B SR IRAY L SELL -

Fiki x 1f C else y HILENAME CHMidEx SRIE. W CNE, x FHORE IR HAL ;75 0%
y SRAB IR [0 A .

HZ 5 PEP 308 1A XA MFRA N TEN

6.13 lambda FiER

lambda_expr
lambda_expr_nocond

lambda AR, (B W FRN lambda #47) ¥ FH T 0] @ B 4 K. £i5X lambda parameters:

S T AL A RIS . SRS FRA BB SRR, R AR R BIE R E W UL BT £ s BRAF 2 A AR ER
109, BN K3 S5 TR 80 2 AR LR A At . T2 (5 OB & B A R eIk .

"lambda" [parameter_list] ":" expression
"lambda" [parameter_ list] ":" expression_nocond
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expression KA ABREONG . xRN X GAAT T AT 7 208 L R 5

def <lambda> (parameters) :
return expression

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

6.14 RiEX TR

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

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

B TR NSRS G BN, A B SRR RS A N e . ST KRR
FFrpRIRAR R Tk B A BORE

—AES < FoR THRRIFE . HEIERWAUN—Aiterable. %R EXT R GR RN E R T, I
PALE TAEPR A R T SRR G2

3.5 Biife: FahABIR PR AR SR, RIh PEP 448 411 .

RRBIIZ S (AEQIE FMICd] (Bohx £4)) I 5 FEIrA HAb AR 0L MER nle Tt A R R IE S Fh
FEAA L@ —AICd, MR/ ERRE N E. (BT, B X 2 2 1 [ 5

1 0.)

6.15 RIENEFF

Python # M 7 22 47 B P % 28 ORME. (B RAEXHR(E AR, , A M S5 T ZEMBoR .
TEATIUATH, R s RS R AR SEIF BOR 1 -

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}

exprl + exprz2 * (expr3 - expr4)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2

6.16 EHEFMEH

T%ﬂﬁ%m*kﬁﬁmmﬁmﬁﬁﬁTum,Mmﬁ%%ﬁ(%ﬁ%%)Jmm%%ﬂ(ﬁ%%%%
HA BT WAz AT B M. BRARmiA BaUhas i, RSB ooz, M FIH
NI BRI S 40 (B T RS 5 4.

R R BRI AR PR A I A A RS9, B ka5 —A5 Birffid i 2 220 B
PE.
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EERF ik

= REESIEN

lambda lambda FiAR;

if—else STk

or /K% 455 OR

and /%S5 AND

not x /R AE NOT

in, not in, is,is not,<,<=,>,>= I= == P s B, AL s A I A A T A6 T
| $i2 i8¢ OR

" #7575 XOR

& ehis AND

<<, >> b2V

+ - Ak

“Q,/,//,% e, FiFETR, W, BB, WA
+x, —X, ~X 1E, 1, i3 NOT

* % 3/?&7‘?6

await x await Z5i5 7

x[index], x[index:index], x (arguments...), x. | #1H, Y, WA, BHE51H
attribute

(expressions...), R BB 55 £k, IR ER,
[expressions...], {key: value...}, | FHER, £558~R
{expressions...}

O s BRI T AL TEIA & T S R REm e -
O FHBTAF o B SRR T A I AR SR — T AT, Byt 2xx-1 K 0.5,

6.16. EHIFMIER

7
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ERIEA

@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ@oﬁ%%@%@%

simple_stmt = expression_stmt
| 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

7.1 REXIED

FREAATHREMEAM (KRZRAELHELANXT), B3 GEFRER) WM R G~k
A T LA 7E Python W, S AR IR IE{E None). FIKATHE AR HAb A 7 & feifr B
T AR . FkaE R AIEA:

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

ERZR BRI, WREGR(EA N None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI — AT ITE NS AR i (BIAME DU MRS RN None, WZd R A= A AR % it < )
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7.2 WR{EHIET

BT A TR AR () SR RIRREE, PARIBEURIMEST AR R 148 51

assignment_stmt = (target_list "=")+ (starred_expression | yield_expression)
target_list = target ("," target)* [","]
target = identifier

| "(" [target_list] ")"
| "[" [target_1list] "1"
| attributeref

| subscription

| slicing

| "*" target

(SRR — TR B3R, 3 5 aEE L. )

TR TR 23R Bk N F AR (R R N — AN B iE S 0 s, &
H—ATCH) R R R ML B A BARAEZS H bR 3

TR B AR (F15%) s E LAY M ER A — DA% (s . v ) fd
BB, % T AR G Wb A B A A TR P oA R, RIS EA T 2 Wl Res | K 7. &%
FhZEA ] AR AN S | & ) S af i SR 28R & LA (B Wm0 R0 2R eE ) —TY),

XGIRE R B AR S0 A S TIRIFE S 8 $65 ), HAREAER DUT 72U H e S

o WUEREARYIRAEHANES . i AVES TSN R bR, WP RREL % H iR,

o TN ZNF G A 5 H ARG FER [ BT AT BN G, X B TTURE R A A A T R A 4R
POINA:SIER T

- WA BRI RS RSB R, X SME” Bk Wz g2 /nsih5H
TR 1) & T0URIC U — R[] TR ] 26 AR X 5 o 12 AT 3 X6 5 il T ) 08543 A 2 3 A 40 I i Mk 1
B HARZ BIE H bR %R KR TR RS N E AR 2GR H AR, SR JE%n]
ER TG BRI 5 R RIRME L N E H AR (ZHFETTLURZS ),
= N ARG HA 5 H AR F AR R IR ATk A S, X SR A B A A
N EEAR VAR S R
PG MRAEL 2 B B AR BV EF AT U I b e s
o WS HARARRRA (HBK) -
- R ZLREB BT Y ui B global Bnonlocal iBAIH: ZAFRRHGS 2 E L4515
TR 24 23 Rl AT 5
— 0N ZAFRERE I8 2 B 4 R A 2SR B nonlocal e HIINZ 44 25 [R5
RAZ AR E B 40 WO B 4058 . X W] RE S8 BI040 BZ A AR S5 | TH 803
T, WG G ARG R E AT R (ASRATAE ) .

o RN G A EESIH  SIHPR IR ER SR, BNARrEE A B AR E R 4

TWRF5 & TypeError, A G ZRRE T IREXT SRIE L5 € BT s WS B o TIRE,
W25k FH GHF N A AttributeError (HH AR HZK).
HE: WERZ G LBl B YES | A TRE 2 BT AR B, WAk a. x AT AT)
WSl (WSR2 Bl Bt AAEAE) 2@, MR a. x B E 2 BE ML plE i, HArns
IR RSB @M. B a.x KBBR8 FE R E: R A RA g m— 128
P, NZEM 20— A8 B S Jad A E A B B Bk

class Cls:

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

74 Chapter 7. {5iEn)



The Python Language Reference, %% 3.8.0

SR IAA— A T A S B, flindid property (O BIEAYFHL R,

o QR EAR AR SN RA R QPORME. RS E DRSS (Blans)
) BWS (FIT) . 3Rk, EahiERA S PoRE.

R AU — TS RIS (GINsNE) SO A — R AN e, ORI P8
JE o SERMEIUN— A /NT PR AR VR EL, S RHE R SR (45 % AR E R 551
Ui, MRRGIMERE, fF25]% IndexError (AHHIEUTSIIRELA RE 51 A MBI -

R AU — WX G (Blan7 ), fhBORAURA ST i SR AR AR B R AL, AR5 S
Hh B AR 3 B AR G (1 SRS o 3R] DA e — A U SR DG I DR A [ S 11
AP A A (SRR R ATTAE) -

XTI E XAG, SWM__setitem () JIIRIFHPARIE LIS EL.

s WEREI N R BIHPRERLRR NSRBI 454 — AP A4 (Fns)#).
PRAERT G 1 2 g — MR R B P AN G Tk, FRS R UURAEAE 1 35 i oK 1
BANMEA A BFF IR B AEN Y R W R e, M EPFK B
SRR SRS BT BRFFIK IR . Seha, RFERT 55 AR 751 () 5 RF
Bz Yl Ao YA BT RE SR E T 0 KRR, X S7E HARF A VR B0 s H AR 741
B

CPython implementation detail: 7545 <C8lf, HARMA)ERU1E S RSB FE, TREs
FEAHSAE B B AR, S ECR KPR AR5 B

BRI E LERELTFASHTFANESE “FE #78 (Fllla, b = b, a &HPH LR
M), HAERRMEA AR B2 Z N IWESEMNA S LT, XAESNRE. flin, R
FATHIN [0, 2]:

-
([

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

S
PEP 3132 - § JR I B G ¥rfe X *target SRR ITE DL .

7.2 ERREIES
SRRV ) AR A BT o sz SRR ) 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ny=mn | n__m I Wx_—_n | "nE=" | n/:" I u//:n | no—n | LIS |
| LB ] | Neg=n | ne="m ‘ nA_m | "|:n

(EZ R —35 TG =S s E L. )

SR IRAELTE )X H AR A Zh 0 FoRME (5l EE R AR, Bl AR AR R v ), A
P BRAEROR Y IR A TR E 10— JTis 5, HEPRIRES i H AR BARSBORIE—K.

WERIRAEEABIIN x += LA N x = x + 1 FEROUEIFIEE2EMAIRCE . FERsR I E A i
A, x (USHERE—R. TH, FERRIELT, SERMEERE BeiiTn, Witdui e —
AFFGIERHMRES B AR, T2 ER B R4,

AN F @A, W S A TR 2 ar i A FHskE. B, ari] += £(x) HhEL
alil, RJEX £ (x) RIEFHITINERME, REHERERHE ali],

I T HE BN TE A R IR 25 AR 24 HARBY B AME L, 365 I (A1) O TR B A P 25 3 3 (AT
o MU, BT ATREAAAE R EAEAT A BIAME L, SsRIRE S A AT i B S % —ois s
AHTH
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T RIET IR A R, X E BRI R % T 5 Ao 50 & b 0 S IRREE T o

7.2.2 HEREMBR{EE S
A7 2 IREU R A BT ) R AL R SR P AR A m] e A IR BT F) o — 1

annotated_assignment_stmt = augtarget ":" expression

["=" (starred _expression | yield expression) ]

A ALIE &) B ZRHET ORI ERAS H AR,

Xt BT B AN RAE H AR 0, SRS e 2R BB e, ARk S PORIEH A A —IEIRIN R
BB __annotations_ W, XE—MRAERMTE (WA SPRELR) B EIgORERRER T
Yo BEIRMN RS HAEE BB AT AR AT I R S e AR & F s

XA RA AR E H AR OL, SRR A sk, AR BoRIE, HASRAT.

%Eéi—%ﬁﬂf PR N bR, WA PR A ) SR Ae B o AR AN 2 R 5 P A 4
Al

WA T3, AR S EX AR SR Bl (WS ) BATSERR R A A fERIAH
Fro A FOAAE, MRS X HARRIE, (HiRJEW)__setitem () 8{__setattr_ () WHERI.

S0

PEP 526 - 28 s briEmiE i 330 7 irdAr s (A mfsLplAr ) REEE, AR
RSk T RE

PEP 484 - RRIPLR ZIR VYN T typing BB LA N FERAR AR BARHE IR, WS A THEA
IDE Jrfdi A .

T 3.8 U BAEA PRI VA E A 2 AR R b s UL . 2 A, kst (Bl
ARMEESHTTHERN) S FBORERH R,

7.3 assert &%)

assert 15 AR TEAR PP AP AR T = 1o fg (37 2K

assert_stmt = "assert" expression ["," expression]
fRiBATE S assert expression ZfT
if _ _debug__:

if not expression: raise AssertionError

PEIE I assert expressionl, expression2 Z{fT

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

ARSI B E __debug__ fil AssertionError f§nHA T E AN EA &, AL, N
BACH _ debug_ TEIEFEOLT N True, FEWSRILLI N False (X Eﬁﬁé‘ﬁ?aﬁIﬁﬁ -0)o WIRAES
BERPERAUAE, RIS E AR A o assert iR A AL ATACRD . i B L TE AR 7 B P & R ek
BAWPEIE: ESBE MEGBER— B 2R

WU{EZY __debug_ ZARIAM. %A EARINESTEMRER H I E -
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7.4 pass &)

pass_stmt = "pass"

pass M ERME — BEPHATH, 2B KA. BEEGLIEE LHRE - RE N EF AR ERITE
T ACR I SR I 2, 5

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

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

7.5 del {Efq)

del_stmt = "del" target_1list
BRI E i, SIRMERY € O AR 2. IR FFEAIEN], et — LR .
H ARG R B3R A2 22 A5 B U W B B — 1> E A

ARE I BRI A R0 el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e WA 1ER—
R global iBA)F M. WRIRLAFRABIE, K25k NameError,

JERIET N HIBCRIT] R BN B 2P B2 FH B S AU 5 R — DU B S TIRE S — DA 26
A=Y (HEV X — e iU R X R GER) o

£ 3.2 U FEZ BiCA T, SR — AR PR E R B AR B, R Ry 44 2
[ R AR

7.6 return iEfH)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR T HA IR, ERPORME, BNPA None B,
return EIFYHTREIAN , HAZEHS I (& None) /AR [IHE,

Hreturn FHEHIFE H — A finally TR cry BRI, % finally THSEBITRIETHE
IE BT ZRREL

T ERARRE, return iBRFRARAAC T FE Stoplteration #5| %k . REIE (41
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| %K. —PAEZM return IERTEF AL NG R BT S R ECEEAR IR,

7.7 yield i&)

yield_stmt = yield expression

yield iEATETE X _EEER T yield 7k X, yield 15/ A 5445 WA B 26341 yield k=i s a4
WIEHES . i, PAF yield 1541

7.7. yield i§fq) 77
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yield <expr>
yield from <expr>

ST RATE yield kit

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

yield FR A ANTEA) UL E XL generator BN BEIT , I ELAURE T2 1l eR K50 BRSO AT . 7 R Bl SC
i yield st fE PAGE A2 5 SCRIHE AR /2 25 1l o 200 11 pR 4K

HKyield il LW TERMATTES B yield 75 X —H7.

7.8 raise {E4)

raise_stmt = "raise" [expression ["from" expression]]
MR RN, raise KEHGIK B BN S — G 5 . WSR2 /1 TN SR s
S, HaTIK RuntimeError RILRE IR,
BIETE, raise 2PFHE—DRBARMEAFHXNISR . BLHH BaseException [ FREELM] . W
BN, HTREN SN SEBH I BIIZ IR IAG 7w 1 L 1
S RN EOINZE, EAEBIAL,
LR ET RN E 2 H S A #— A I R R EI P 51 __traceback_ J@TE. /RATDAGE

—NRFFFFER ] with_traceback () SH A (RITIERFR B R — S 5Ll R BT 5
HZ%0) wEACHE, gk

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

from FAIM T R e WA A, WEE A RKIE XWAUH 73— D REsELpl, BRAENTHH
__cause__ JBIEBORBKBINGI AR R . WERGI LR RHRGUE L, P WA edT Bl ok

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

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

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

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

RN R PRSI E finally clause: 9551 &, RLARALH S RHURIEER , 2 il 555
BB B S/ __context_ JEM:

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

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

Q)
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(£ L£50)

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 NEAAE from FATHEE None fe i i A :

>>> 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

ARRENBEZERAIE 7 — A, ARCIHRENEEEry &6 —THE.
TE 3.3 MU B None BAE AW FIAE raise X from Y ) v,
3.3 B EIaE: ] __suppress_context_ @MERMGIFE LT X A RIS,

7.9 break (&4

break_stmt = "break™"

break FEHE R ST for Biwhile IEAIHRER S, EAS BTG N R £ K
XF)?HAEE’JFCE%O

B LISV SR, ARG T o1oe T4, 2B T,
MR—Afor MM break A4l , ZIEFFAHEH H AR SR H 24 Hi{E

Ypreak FHERIFAE M —WA finally TRy IR, % finally TR EPHITRSFFEIE
BIITI%AEER

7.10 continue &%)

continue_stmt = "continue"

continue fEIRIE ERSMIT for Biwhile MEERFHRERIE A, (EAS BT Z0GER A Y B K0k
P BRI TRITH SN2 IR T — e

Yeontinue FHERITE L —IA finally TRty RN, % finally THQEHIITRIGH
FUETHRTEFRG R — N

7.11 import &4

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

module = (identifier ".")* identifier

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

A import (5] (R from 141)) &3S
L AR MR, AR W BE S I W R fA B .
2. TEJRERtn A4 SRy impo rt WA R AR BT AR AV T EE (— P AR

MIEREG 2D TH (HES00) R P S BRR AT R 2 BT, Q1R X 28Ry 3 a0 U 7 1Y
import 7] —#F:»

B AP IRANAARAMM AR AT TENT T A\ 2 20— P A, A Biid T g e AR 2 Fhk
BRI, AR AT T E Tl A RGERI TG B TR G TR — SRR, W] RE SR TE
EARE, S R, AR TR TR R] A 2R T A

AR PRI B SRR, AT PASE A AR =0y X2 A Rl 44 23 0] i 2
o ARBIRAFRZJGA as, WIRAE as ZGHIAPRRE BLEESDE BI P A RIBE.

o WEREA RS FR, HAUT AR frm 2 P, TASBR A 4 B 0 2 21 Jeyib i 44 25 7]
PR Bl S AR S -

o WERPETARIBIR T f i R, WAL SR i 5 JR AL 44 PR 0 2 Je b 44 25
AR et e 2 AR T o T A RS HRA 23T P G 5 8 R 44 R SR 117 0 TS BE LB V7

from JEAHF 1 AR S i B AT — Lt
1 &R From FAI PR E B, A0 BESA S MBI HI IR A
2. XF import FA) R E R ARRAT
L KA S AR A A %48 PR JE
2. WA, HIRFARAZAT TR, ARG HRE A S AR5 A %8
3. QRARRENZJENE, W5k ImportError,

4. WG, KEXHZERT AR a2 2500, AR as TAIMGE TSR 240k, R
N AR

B4

import foo

import foo.bar.baz

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

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

H F R W H

WRARIRFFIN RSO — BT (%), WA SO & A 4 FRERIF % i mpor e TR BT E R AR
Ik 0 2 R 44 2 1) o

— LR E SR R 8 ARR IAERLRAY iy 2 2 (A A — D0 __all  RASROREER); AR
EX, EMAR—ATRERINE, KA RO R E LG AR SR 75 __all  HFgG T4
PR BN A T RS AAAE . IR __all B goE S, WIAA S FRB 5 AR S T ERSTR Y fir 44
2SR PR BN BTE AN A R R TAF () ATRM A FR. a1l WUEFEEEAS A APL B H ARk
ST AR T APT R A9I0 (BIATFERLER R T AN B R PR ) .

WEAFE X FA — from module import * — (UFEMRZR B o, ZaR7E el s B0E S
Fﬁ?ﬂ%%lﬁ SyntaxError,

B E E G AR, VRN R E BURAY AT Z AR Y MRS A — Mz i, Al
PATE [ — AN d 2 S AT RIS S, A4 M AR I TE from 2 J5 17 € BB i f v i
BT E S, AR CAEAN TG 2 B U143 FREG I BN 45 DI 4 gl SR R h 2 B2 g, — A igin
FEIREIITRAWBRITTER L/, P RTEs B — 2% = as3on B, K
BE2EHE. PBLARARIIAT from . import mod WfFTARAIE N pkg MMM —MEEEL, IR ZARRET
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A pkg.mod. WHEARIAT from . .subpkg?2 import mod W} FTAME N pkg. subpkgl NAREESA
pkg.subpkg2.mod. A KX FAMMAUIAEELE 2833 —Firh,

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

Bl kK — HAZIF; import i 47 24 module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&7%)
future 3% &) J&—FEF X ARIRAR IR 2, FE RSN Re e BEH Y 24 (5 7R o 1 2R SR B> Python 4T HRCHH AL
SRBR R TR B S

future PEAJAY H A2 (AR RTETE 5 P 5IA T AARAEBCER Python RKRA IR T NE Y. EAVFET
BEAREHAE S HRF SR E Z T A A TR (8 P R P o

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

feature n= identifier

future 15/A) WA IHEFE AL H AT S L B B . P DA BRAE future 147 2 BiAT A
o BRI SR AR (AARAFTE)
.« FERE,
o 247, AR
o HAh future {£4].
¥E Python 3.7 whife—75 54l ] future 5] A9V AR
future 15/ B )2 B9 B 7 S 5541595 8 Python 3 FiriA Rl . H AP {13E absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #l
with_statement., EfIERCH ATURTL, FEAEMEZNEBHRES, REENMNHEZRNT HEH
future [EATHE SR PRI S BIH BIFEACRRR T £ 0 XAZ oA 1 1 S S0 AR 5 o S ek 2B AN [R] A AR SR S 8
B EEEE E T RE ST AR ARG (BIAHIAR ), TEX B DL N gnideas il e T 2 AR
FORMBHTEI . XFER P N REHER BB T 7 A 1R

M TATATES W R ATIAS, i a§ ZERE PR A AR DA X, AR future 35m) 60 & AR M FR:
W25 K G PRI A 1 o

BHIEEATHE U AT import iEAJAHF] : AFAE— G SCRAFEA U AR ERR __future_ | BRTE
PAT future HAJET AEF T XTA

A BTN S BT future 1545 T J FH 045 2 I

TR AT i) A AT AR 1 2 Ak

import __ future__ [as name]

XHAE future 1545 B R E— 2R B RARTE CETETABR H 1Y) import 1541

TEERANIE MR, i3 X} Code compiled by calls to the N'E B exec () Fl compile () R T4k
AR BT — NS future IEA IR M 2, oA future 5] U BRI HERERINE L. IWAT R
FPAIE T compile () MRS EUMN AT ] — 5 S 5% R SCRY A T R

TEA B AR PR AT TP S ALY future B4 RFIERPRERS TR SIS B AR QR — MR )5 20
AT -1 &W)E8, AT —MHARFOET, HIZMAME future iF4A], ERFEZ XSGR
PATIHIAZ S5 R A 5L
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S UL:
PEP 236 - [n]8] __future__ £33 _ future_ ML EAIHE L,

7.12 global j&E4)

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

global AR T A YHI RN . ERWE BT AR PR seoh e R e i, B4
AR BIRAEA T REA I E] global HKEET:, il [ A &t ] DAE 1) 42 Jay A & 1A i B R 4 ey A

TEglobal WA A A FRAFRLER] — SR N% global IR Z B E A .

fEglobal A AN AFRAGE SO IERTES, AMBRMELT for TRIFHIFERIHAR, class & X,
BREUE X import IEABAERAREZ .

CPython implementation detail: > 1 i) 5 B AR 53 ) K FrA7 ik R, EURR PP A 82224 30 I RR Y
i, POAARRE ST BESUON IR G 20K, R SRR 7 1 35 3

FOF IR I global EXENTERINIE S . BN global M) R MENT AR EMER . &0
o, CETERRLG N E exec () BRECAFFEREUCIEXT S HY) global BRI AL FEM €412 R E0H H 1Y
A, AL S AR A ER T AR N 2 32 B0 E % sR EOE AT ) global 1A, 3 ]
FEEH T eval () l compile () ER%L.

7.13 nonlocal &)

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

nonlocal WA RTINS Y24 FRA i) 2 BE Sl 9 0 35V el b 20 1Y B S 22 B DAS R S o X
FHINBEMR L, RN SR MIBRIAAT M2 Se i 2R Rl 4 2 ) o AT R Fu i aiedar e i A QRS JT 48 5 SR
TERRPASN AR SRy () A Iy P 2L

Hoglobal WRIFHIHIZ AN, nonlocal WEAIHEIH YA FRAAG 1) Z HIFAAET 31 s
MZE5E (FEIX AR 24 R BB 48 8 UM IR RERETC S S E )

nonlocal BRI ARG S Z BIAFAET R E F 38 A i) 85 A 58 .
S UL:
PEP 3104 - JiIAM21E A8 P 488 A Knonlocal iEA)HTEULR .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x)

|

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

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

gk
compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

THHERIA RS2 DA NEWLINE 455, 2 )5 AT BEUREE — > DEDENT. iR SR I HEH) R LA B2 A — 1A
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SE

REAE A TE AT LB KBTI, AL R (B2 else’ [FETE Python Hgil i 5K
B 1 £ TERLITGRIERAFI) o

N T PRUETE T, DATR 240 TEA LR R BT RO B AT R A% 5

8.1 if i&7)

i £ TR R T

if_stmt = "if" expression ":" suite
("elif" expression ":" suite)*
["else™ ":" suite]

X R B B REEERE AN EE (S HF RE T THREESBENE L) b
ME—VERCHY—A>s RJERATZ TR (I B £ AR AR A 2P TEOR(E) « WER BT ik
NBAE, WanRelse FRFURIFAERSPINT .

8.2 while iEH)

while WA TAEFRIEAREF A E R OL T B AT

wm.nmn

while_stmt = "while" expression suite

["else" ":" suite]

RAFEE RN, I HARIE A FUR AT — ik ARk U (T RETESS — Ik
Rgm ) WA else TRIBAFAEM 2 PIHATH L AR

BT AEPR break IBATESATI L ILIEI AT else THIK SE—THEF R cont inue
TERTET I RF BT A (A A ) A 0 0 R [ e ik X

8.3 for igH)

for IRRIMITRIFS (PIANF47E: . JTTHESIER) SR R R Te R TR

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

%ﬁﬁﬂﬁéw*ﬁ~ﬁ;Emﬁﬁi~4ﬂ%ﬁﬁ%o%%%ﬁammwumimt%@%@@~
AERES, RER LRI IR A B — AT — R AR, R )Y 5B aR By —3% .
T 2 FEHRUETRAE AR (B DL A8 5 2)) BRI (B 45 Eﬁﬂ% RIGTAAREINAT . 24T TR )
(X STFEFHN A B ERAFTI K StopIteration FHEBLZI KAL), else FHMFAIENIRFAE 2
Wit AT, I IETERR.

A FRE P break EATFERITHHF L LR EA AT else TAIE BT R R cont inue
ﬁﬁf&ﬁﬁﬁ%ﬁ%ﬁ%*%ﬂ%%ﬁ#%ﬁ? WKL AT, BUEAERAE N4 else 1)
AT
fﬁfHAﬁEﬁﬂ%¢m'% TPRAE . SR R 2 BRI S AR B BT A A, B35 HE for FEER A
iy

for i in range(10):

QNiti%29)
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print (i)

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

H bR5 2 o i 2 FRAE TR R SE IR S0 4, (HRERES) R as, WA THRA RN S IEEF k(. $2s:
WE AL range () &R ARl ER A EEDF S, & T Pascal PR for 1 := a to b doiX
R BN 1ist (range (3)) £RMIFIFE [0, 1, 2].

WA MPITEIER R BB s A — MR . (XA TR AR T R FPRIplans R ). 2 —4
W T RCR B SR IR R — BRI, A UCE R S B TR . T B IR B 7 51 K B O
&Ik XEREMAE AR TI HMER 72480 (28 M—31, F—Itseiid (RogH
PRS- AL I E AL BRAY A BT ) o R0, RS A ARTE 3 91 24 1 SR T T 4 A — S0, 22 i
DAENEFRH) T —R R B . X P EURRBT AR P85, O G 17 TP MR X AN PP 1 8 U
KB EIA, BN

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

8.4 try iE)

try AY R — AL R R S A PR AN R AR

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

except THIRE—NHES N RELILEE. Yery TAPEAKERFER, BAFHAABE2PET.
Y try PAPRAERFER, FESINFELBEER. WERSKIKKELA except T4], HELFHX
S AHICRCH TR WRAFAETCR IR except 741, BIURER)G—4 EXRFILEATLMISFE . X
AN except 741, SFANSPOR(E, WREERGR G RAEW TR HRE" W% TR L%
o —RGARR TR TR R B, BOE R S A IR S I T SO P AR A

WREA except TG EAEAHVCHED, 2 AE R AR RN A G I F A ARS8 2R 7 s A s

UNRAEXT except 41k AP R AORIE G K T 50, W JFORIS AL PRES IR R 0BG, HHAE R AU
VA AR RS R R (BRI cry RIS R IR ) .

HRF)—AVLHLAY except TR, PR RO ELT 1% except TH)7E as KRBT ZSEERH AR, A4
FAEM R BTG, HF Hi% except TRIMKHEINAT . AT except THJERUAAUA AT ATHY TA) M. 24335
TAYPRBAR RS, TEH B wy A JFRSIIT . (X EME WRX T R — R W A A i B W
ARG, TS AR TN R AL AR y T, USNE AR BRSNS AL PR SR )

M as K HARIRECY— W0, ERHE except THSTRIN PR . XHHYT

except E as N:
foo

B 5 h
' REARAEARA GRINR, BRAAEE—A finally TRIESGIR T A58, 5 R REH SRR E K.
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except E as N:
try:
foo
finally:
del N

R E S U AR — AR 2R A BEAE except TAIZ GBI E . S8 W02 eI T
BT S REOLT , EN BRI IRERT T, B Ira R AL ORI B2 AR R — bk ]
.

TE—A~ except AR PATZ BT, A K FH G BACE sys B, it sys.exc_info ()
KV, sys.exc_info () iRE—A3 T4, MFHEE. FEEFIREIPIRANR (S 0irE LD ZR
i) —7), ATERFEPRREREERA S, YHABERE R EOR I sys.exc_info () B{EEK
50 (VAR JRME.

W TR BT € ry PR A S| & 5E, HHEAE I Treturn, continue B break i&h), Wk
else THAPRIHIIT. else IBMHPHAFEASHZ AN except TN,

WRIFAE finally, E¥HEE A HH AFEF. try THSYIT, B Tflexcept fll else
TA)e WERAEIXSE A RAEATARAL B 50, R E S RAF . finally TRPRFHEAT. Q2R
FAEWORAFI R, ELRTE finally THFPREBERS & (R finally FHEIKT H—1N5E,
PARAFI R 2 F R R B R 3 MR finally THHATT return, break B cont inue ifii],
IIBELRAFIY S 2R T

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

fEfinally TAJPATIIN], REFPANBERRBUR H {5 B -

M return, break 8{cont inue i{EAIE— try...finally iIBAI t ry TAEAMR P REIATHY, finally
FiEA e TEBITRD BT,

PR R4 R el 2 e R B AT W recurn iR FRBREWY. T finally TH)EZ BT, B
finally THIFREHAATIY return iG] RS e BEAATY:

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

HRAFEWELZAE LT DS 7 —WHE], AR raise AR EE B AfEraise 1% &) —5
.

1 3.8 U 7 Python 3.8 2 i, continue i RAVFHEfinally FAPMA, X AT
TE—A AR

8.5 with i&4)

with {EA] TR A M BT SO (B Wwith 3% &) £ F 3832 5 —3Y) & XA IR I H ) 34
1o EAUXEER try..except...finally MBEIATERE DA U .
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with_stmt
with_item

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

WA A “HIH” Wwith BRI R TSR

1.
2.
3.

X EFSCRIZA (. with_item g ihigRIA) SREATRAF—A B R SUEPIAR
WA LTSRN exit () DMEGLEE .

KB R SCE Y __enter () Jiks

W wich AP —ANHE, KEH__enter () BIRFH{ERFBIRELA E .

R with iR RIEIR__enter () JrykaRBINRAAEGE D, W__exic () FFER2HIH
Mo BB, QnRAERS H ARSI RIEII e A 4 R, W SKF AR TR AR R R A s iR 2 00F
TS 6 2

PATIER] A

KAETHI EF ORI exit_ () . WREMENIE L EH RE SN, WA 4
S B I SR L 3 exit_ (). TBMIE, HHRMAL=4 None BH.

MEEa A B ER RE SN, FHEA  exit () FEMREMERNER, WiZ5ESuE
ol K. WHREVENE, WS SenG], Ho@esiidTwi ch 1882 JGHTER] .

WERTEAAR T 25 AT R LR, WSk E__exit () MIRBUESHZN, FEoAEiZk
B IE B Y S A o B R LT

WRAZATH, WAPAEAEL i ch BARERMBE LA R SCEHAE:

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

suite

FEMT

with A() as a:

with B() as b:

suite

e 3.1 BUE G SeRp i B 3CRiEA

S

PEP 343 - ”with” {fi4y Python with iFHIMTERE . FRARA.

8.6

PRECE SO it 8 8 SCRRBI E L (S A7 2 R 2R s 4l —77)

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

decorators = decorator+

decorator = "@" dotted _name [" (" l[argument_1list [","]] ")"] NEWLINE

dotted_name = identifier ("." identifier)*

parameter_list = defparameter ("," defparameter)* "," "/" [", " [paramete

parameter_list_no_posonly

| parameter_list_no_posonly

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREIE SR — 2T AR ) . B HRATI S7E 24 B R iR i 44 25 (8] K5 BR B0 AR 0 5 B — AR B 4 (%R
zzﬁﬁ@%@%%%ﬁ@@ﬁﬁ%@éﬁ%%é%ﬁ%éﬂ%%%,Wﬁ@ﬁﬁﬁmﬁ%ﬁm%éﬁ
fiv 44 25 0] o

BRUE SOF AR RPATREIAR UG 2 s B FI 4 S AT I 4 2

—ABRRUE ST AR B A decorator kAT ALRE . 24 eRBCHOE SCRREE 6135 12 pR B0E SCRAE T3
HOR R iR A ORI SRIEE R — DRI GL, B XA B RAE I ME— SR AR R -
IR mELRF 0 E B eR A8 PRI AR SR AN G . 2SS S A E T sUB o BIAnRATH £UhS

Qfl (arg)

Qf2

def func(): pass
KEENT

def func(): pass

func = f1(arg) (£2 (func))

AFRZ AT IR e BT A S BRI 98 E F 44 75 func,

B AWENW 5 A B4 = g8 XEAERIEARS, ZREOgrcoy A “BONESE”. TR
AERMERES:, X argument 7] DALETR I H g i, AEBERE D0 2 ES M BOAEARE. A
%g%ﬁﬁﬁﬁ%ﬁ,Eﬁ%ﬁﬁ”fiﬁ%%%&%ﬁﬂﬁﬁ%@—ﬁX?@%@ﬂ#%E%%*%%
Do

BRINE S AT PR BOE SRR T AT ORI . XA 24 bR BOE SCRPRE R ek 2R —
W, MR T ERTERRR IR o X — SAEBONE S N AT AE N G, B ang1) el 5 S iy i
B IE AR A AR BB Tz g (BN 5 Rasn 17—, WSz ERGAME 2P k.
%Eﬁ*%kg%ﬁ%%o%ﬁ%@%%*ﬁﬁﬁ%ﬁmNmeﬁﬁﬁM@,#E@ﬁ%*iﬁﬂﬁﬁ
AT, Bl

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

B R P T SR L — 5 A SRR Rk . pR RO T B S 4 B S 91K P BT TR 2 U
SNACESE, SUNXRET S, SUNBOAME. SRR *identifier” RFEMIEN, EPHIIHKL
H— AT AR BLWAL BN LB SR, BN =T, AEPRAFAE * *identifier” XFEMIEX, E
SRR — A B A e WU SR BT AT BN KT S8, BOA— MR R 2 . A7
g"*identifier” Z ISR MU KETIES, Rl K7 SHIEAHE.

ST A A7 E, HIERXNEESHAHGNLE": expression”s LTESHE A A A ARE, HE
*identifier of **identifier XFEIIES WA AT A “RI bR, HIEZXCHTEE S5
FIEM "> expression”. iXEEARHETA] DA AEAA RLH Python Fik=X . ARy AL AR 2 e As R AL
o AREAE T DAVE MR EON S __annotations_ @Mk DAXT I IE S 44 57 kS i = BB B Al . 40
RMFH T annotations import from _ future_ [, WIARHE SRS TR A FAFEE DUS FH ER
SKAEAE. B, BITSTERITERECE XIORE . TEXRMEO T, AR sRAEI T vl fe 5 A 1T7E AR
it m B B A I AN [

QUEEA RE CRIGER— DA PR R ATES BIERbh U 2 T RERY . X TE 266 ) lambda %
B, Bk lambda £a5 X —7 . R lambda JU2 i) 8K B0E N — Rl A ks AE7de £ il

A R A 5 — A B B AR ER S T S DR R BRI __doc_ JRME, WatiR %R docstring .,
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A v SR RS T AR T lambda 58 5008 SR eRE—FER AL B BB 28 HAL A PR . "de £7 TEUSE R |
SRR, N E VAT 2 250 A AN T A

PP IR0 RBUE T — 04 E— D RENTE AT de £7 1A 2 8 L— N Rl sk B0T vl ik
WIS % . TEHRE pRECT O AR T ATT IR i def i8R s BN RS . RS LG 65
HE —T.

2 W

PEP 3107 - BR%bRTE et ) R B RS 8 B o

PEP 484 - JMELR bRk ibrilE &8 e L REPR.

PEP 526 - 28 By baTEM 5 ARSI RBERTIGE, R R S As &

Pmﬁﬁ-Eﬂ%ﬁﬁ*ﬁﬁ%ﬁﬁéﬁﬁﬁﬁ%?ﬁ%%ﬁ%ﬁﬁﬁﬁ%?%W*ﬁ%iﬂﬁﬁﬂ%%
AT -

8.7 HEN

R SO XS ISR I (S AT 2R 28254 —T):

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

R e — 2 A IATIE R . P AR I 0 7 45 tH EE2E R 91 3% (ER RIS WA X)), FIR T — I
HRR MR — DV TRAYIXIR . A PRI RREBINGR B 2 object; I, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wt J5 JEAFAE— BT RATIO (B Mo 2 5 5000) sPRideT, BT BT B A Rl iy 44 23 1) R 5 1Y 42 5 fir
sl (G, KA EWOSREUE L) AREGHIITI, AT E R a4 2w &
BRAFS — DR RBE G Lo, HERM 4 E AR SR, TR IO GRAFI S5 T i 44 23 1] .
R TRIFAE S 1) 4 Jm iy 24 25 6] v 0 BT 52

TERAR N E SR JB R UT PRAFAE R 2SR __dict_ . EVER 0T i Ttk HOBR T 2R W9k ) i
H AT T 5 SRR T S K

K Tk ST E .

R APEE LR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

e iz 2 b U RN 55 eR R e AR 7] o S5 5R B S g0 B A4 B
3 AR5 — A 4 B 7 o T W i A4 28I __doc_ M, Ui %3 docsiring.
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PO DU RIS SRR R e M B S0 B 6, S0 M i sele .
name = value N BUE. KMV T se 1 £ . name” TRk, S438id H A7
e 52 e 2 R T 24 K . S T 1 1 S P RO, (LA (o

FECRHUII AR . AT RAGE 434 25 R A B AN R SE AR Y i) S AL

S

PEP 3115 - Python 3000 "PIICHE RfOCEFHE B EON A BITETARISR B, PALOCT Al by i 45 eI 2

HOMERE T

PEP 3129 - JE3EHE% MR MERmsEil . BRI g2 1E PEP 318 g5 | AR,

8.8 thiE

3.5 B IIHE.

8.8.1 MhiZEBE XL

async_funcdef = [decorators] "async" "def" funcname

["->" expression]

" ("

[parameter_1list]

Python g n] ATEZ AN B EHBENIRIZ AT (B Wcoroutine) . FEMARRREAA N, await Ml async by
WRFE O PR KT await FhK, async for PARasync with HEETEMMEREUR A

il async def 15¥EE WREU 2 NMEREL, BIEEEMIAS await 8 async XAETF,

MR B vield from FiAAHF5|% SyntaxError,

VIR R R 811

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

8.8.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable BEWEAEIL iter SLI PR S-S, T asynchronous iterator T PAYEIL next J53% A8

SN,

async for i) SRV R F A2 R AT I

PATT AU

async for TARGET in ITER:
BLOCK

else:
BLOCK2

TETH X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True
while running:
try:

TARGET = await type(iter).__anext__ (iter)

Q)
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(£ L£50)

except StopAsynclIteration:
running = False
else:
BLOCK
else:
BLOCK2

HEBR_aiter () f__anext__ () TN
TEDREREUAZ SMEFH asyne for iEA)¥FS| & SyntaxError,

8.8.3 async with j§f)

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

PAT ARG

async with EXPR as VAR:

BLOCK
e X RN T
mgr = (EXPR)
aexit = type(mgr).__aexit___
aenter = type(mgr).__aenter__ (mgr)

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

FESH__aenter () Ml_aexit__ () TEFE.
TEMMEE R EA 2 SME ] async with 45| % SyntaxError,
%W

PEP 492 - {§i}I] async fl await {75 5CBLPpRE RFHRE(E N Python g — A~ IE UMY BAMARE S, 3G IIAR LY.

IUFEERIER

8.8. iz
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N

BERAH

il

\|

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

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

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— LR ;
o BT MEBY exec () BRBUFAFEIT;
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*
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SEERIEEIE

X2 5e RNy Python T83A, BHLEAMT LS . LAZE B AT Python JESCIFAYARHT & :
#

Grammar for Python

# NOTE WELL: You should also follow all the steps listed at

# https://devguide.python.org/grammar/

# Start symbols for the grammar:

# single_input is a single interactive statement;

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

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_ input is followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a.

—~NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['—->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')'

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argqument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = "**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (', ' [TYPE_COMMENT] argument)* (TYPE_COMMENT [ [',' [TYPE_
—~COMMENT] [kwargs]])

# args_kwonly_kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_ kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_

—COMMENT] [args_kwonly_ kwargs]])

(FOAkED)
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(8L 7))
# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_
—kwargs
# typedarglist = (arguments ',' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
wtypedargslist_no_posonly]]) | (typedargslist_no_posonly)"
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/
—'" ["," [ [TYPE_COMMENT] tfpdef ['="' test] (
', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT].
=
'*' [tfpdef] (',"'" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]])
[ "*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]] )
\ (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '_
— [TYPE_COMMENT] [
'*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| '"**' tfpdef [','] [TYPE_COMMENT]]])
[ '"*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]
# The following definition for varargslist is equivalent to this set of rules:
#
# arguments = argument (',' argument )*
# argument = vfpdef ['=' test]
# kwargs = "**' vipdef [', "]
# args = '*' [vfpdef]
# kwonly_kwargs = (', ' argument )* [',' [kwargs]]
# args_kwonly_kwargs = args kwonly_ kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly kwargs]]
# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_ kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_
—no_posonly)
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
varargslist: vfpdef ['=' test ]1(',' vfpdef ['=' test])* '," '"/' ['," [ (vfpdef ['=
—'" test] (',' vifpdef ['=' test])* [',' [
txv [vEipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
[ "**'" vfpdef [',']1]]
| '"*'" [vfpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]
[ "xxt vfpdef [',']1) 11 | (vfpdef ['="' test] (','" vfpdef ['='" test])* ['," [
'x0 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vifpdef [',']]]
| "*x' vipdef [',']]]
| '*'" [vipdef] (',' vipdef ['=' test])* [',' ['"**" vifpdef [',"']]]
[ "**'" vfpdef [',']
)
vipdef: NAME
stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
(T oigksn)
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expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']

augassign: (|+:v ‘ LR ‘ Tx—1" | l@:| | l/:| | l%:| ‘ rg=" ‘ v|:| ‘ TAT ‘
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_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import' ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',"]
dotted_as_names: dotted_as_name (',' dotted_as_name) *
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else'
—':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally" ":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite
with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

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

test_nocond: or_test | lambdef_ nocond

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

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: '<'['">'|'=="[">="|'<="|"'<>"|"!="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

QS
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(8L 7))
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('s«' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'['-"') term)*
term: factor (('*"|'@"["'"/'['$'["//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: [AWAIT] atom trailer*
atom: ('(' [yield_ expr|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] ')'" | '"[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (', ' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | (','" (test ':' test | "**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [',"'])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
'RET test |
'*' test )

comp_iter: comp_for | comp_if

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

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

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites 1is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity

func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER

(FOAkED)
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func_type: '(' [typelist] ')' '->' test

# typelist is a modified typedargslist (see above)

typelist: (test (',' test)* [','
["*" [test] (',' test)* ['," '"**'
‘ [ ] [test] (1,1 test)* [v,| Tx kY

test]
test]

Tk kT

Tkk !

test]]
test)
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RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class — IR HEH IR ILLFFR ABC, JEXFduck-typing Wikh7e, BHEAL T —Fpe S 3%
HX, Mz FHEMB T EA hasattr () B TARMBOE HICER (FIEEHE K7 i%). ABC
SIAT T2, XM IEgK B HAh3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation — Ji:ff KECHIRAAL . KJEtt. REULSBOREIERITRAE , BIELE Atype hint KM o

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument — S5 LV T BREHE4E function  (B{method ) YA{E. S50 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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HRATIARER R —DSHG B R E S IR X R Y Rl Ae &
T2 Wparameter RiEFREE , HILEH 28520 X A PEP 362.
asynchronous context manager — 5726 |- FICARIZS It A X % @ o & X aenter ()
M__aexit_ () FiERXfasync witch BRI IEITIES] . B PEP 492 5] A,
asynchronous generator — 52512 8% 1R [BI{H Masynchronous generator iterator W] 3. B -5/ Hasync
de f & LHMRERBURAMLL, ARZAAET B Eyield R4 —FRI | fEasync for
Rl A
AR & /2 18 7 A R R, (HAE R LU 00 N AT 248 51 £ &
FARBARE SC, 5 PR DA S S
— AR AR T R await #iIEX B F asyne for Plfkasync with ],
asynchronous generator iterator — 535 /L k22151888 asynchronous generator BB B IIXTA .
WX 5@ T asynchronous iterator, 4 H__anext__ () JriE B SR 0 —AN AT SRR Sk 0UF T
S A AR BRI EH B N — N yield Rk

F5 4y i e Lo SoIIMEHALIR, O 4 B G R PIRAS (AR RATHERAY uy D). 4%
AR EEREGIM_ anext () BEATTSFHEARARIN, TENBTFN RSN, B
i, PEP 492 F1 PEP 525,

asynchronous iterable — b [ KR4 7] fEasync for o A H B 6 A B9 X f. AT E B
W__aiter_ () F{EIR[El—Aasynchronous iterator, H PEP 492 5] A,

asynchronous iterator — 5335502 LW T aiter () Ml__anext_ () FEMIXIS . _ anext_
WhR ] —A~awaitable %5 . async for ALIFHERRAFN__anext__ () JiEFriR al ) a4
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute - Jg P SCHCH|—NXIRAME, AT AR S Rk AGE A A TR . filan, A x S o
HA—ANEM a, $TAH o.a K5IHE .

awaitable — W24 fEfFawait FER P HEIXTS . W AR coroutine 8{ 2 B await_ ()
HIXT% . 20, PEP 492,

BDFL “Z B~ ZEMRE" WM SC4ES, B Guido van Rossum, Python A&

binary file — @HRISCH: file object RENEIES F 7 b o R SCHRO B PR DA E RIS (Trb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object — ‘Y504 715 bufferobjects 31 H.AES: HY C-contiguous B34 . X BHIE A bytes.
bytearray fll array.array %%, PAKIFZHEE nemoryview X4, FAIEX A FEL Fi —
PERIEARRAE P O XS EAE R . PRAE R 3R SO DA Sl i B 7 Ak 5

LS e TR N AR I RIEE . XX R A SO TR RO TR B AT AT, Al ARG )
S0 Tt HE bytearray DA bytearray i) memoryview, HAMBAEE K — I BERAFCT A
ARG (0 AR I SE) s XSGR B 45 bytes PAK bytes X4 memoryview,
bytecode — 7= 1% Python JEACHS 441 705, Bl CPython f#EfE#s H %/ Python F2)7 1) P HACAS .
FAM IR SZAAAE . pyc U, SXRESE —WRIAT R SO B e (AT DAGR 2R 5D 23 g i3k
HFATES ) o XF HHENE ST B TR AT RS A TA AL S B virual machine 7 F o 5 RN
Python AL LA FIEA—El A, HA—EREFEAI Python iliA 345 .
FATRGFE A HFE 0] DAFE dis B SO A R
dass — & FIRAIE M P TR . 85 SGE S %S LBl F T BRVE R vk e L.
class variable — 3328 i 7E 2@ LR, IF HAURTESSHZ S HE R (MIAS B AESEH LB H & 200
coercion — RIS IIEH 6L ST R ZR AL SRV EES , —Fh2RB A S B U g ok 55— Fh 2R3,
BN, int (3.15) EXFETFREE N ERIEL 3, (HYE 3+4.5 W, SEWRBLA K (— 1
int, —A~g float) , PIEES NAIFZEBA GEAIN, WG] % TypeError, WA sl 2

9
9

SR E. WPRFEIERE

9
!
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BUERALE, R DL AR BTG AT AR SR — A IR 2R AL, BIANE SR £loat (3) +4.5 MA

2 3+4.5,

complex number — 525 X ESIAR LY T, Horh I By s — SR R ALk
BOSRERCAr (-1 BFOTMR) ISRl Sl et P Sl 1, fETASHE 5. Python WE T
XSS, R TREAARC T 20 B —A 3 RS, B0 3+15. WIPRTEE math BN
KPR BN WS BA, W] cmath, ST — S R SRR R . WERARIESE A
W, B ENTHI LA A

context manager — b2 FICEBIA fewith iGR) PN, BEENX  enter () Fl_exit () TR
FEHIHRBRRSHIN G . S 0L PEP 343,

context variable — | F g8 i —FR$EH AT ER) T T LA AN RIFER A & X ZPLITIEL AL R
PN PRI TERE T AR A RN FE A REE. AN, ST B CEER, — T8 aEs
HZA LR, W BN SRR 58RIt R G5 P AR R B . 20 contextvars.,

contiguous — ¥4 —ANFMUNHE C i 48 Forrran i 8k S WO NS TESE) . BYEGEvh /2 C Al Fortran
LN . TE—4ER T, FrA 2 B U ATE AR P LA SR HESY SR SR IGR IR R 5 Y
Yt C-IEL B, ¥ N HER s 5 fm — 25 5 A 2% H I B Bk . {H /2 7E Fortran
SRR R WZ A — R k.

coroutine — Phpfe PHRLE T BIFERYE—BIE . TR DATERE — HEATFHAE S — OB H o PRI AT AYE
WEZARPE EIEA L BRI . EfTillidasync def iHHREHM. S0 PEP 492,

coroutine function — PHpRERREL IR W] — A coroutine Xt R HIREL . TMEREEidasyne def 18R] E XL,
HA e Fawait. async for Mlasync with XHEF. XEEMEZH PEP 492 5] A1,

CPython Python Zifeifi & ML IL, 7 python.org F%Afi. "CPython” — il Jl THEAL ZIFFBE 5L B He
fbSZELABI AN Jython 5 IronPython AH X 5

decorator — Mgy R IE N7 — M REAI R, WHEMH ewrapper EEEARIATRBUL e, 205
PRIR S UL T01FE classmethod () il staticmethod ().

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

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

@staticmethod
def f(...):

S RIE T2, (HE R AR E N . A IR AR T 2 W 2 Ao U RIS 2 5L 1 3C
EE

descriptor — {#iiREs (EMENLT__get_ (), __set_ () B _delete_ () FIEMNSE. Y—4K)E
HoRiALRE, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N JEER SAE a IR E IR AR b XS, (HUR b 22— Hides, WIS TE XTI
P IRER 7 BRARRA SR RS 2 T IRZ LR Python [V 08, PR ik @14 £ B BRF P I LA
fFRRREL. k. bR, k. B TEA R AT &S
H XTI T TR T S/ =464 %5 .

dictionary — 72t — AN SCHRECA, o AE T AR AR L S B AR Y 9. BT AR A _hash ()
M__eq () HERXIS. 1E Perl 155 HF5°A hash,

dictionary view — PR M dict.keys (), dict.values () fil dict.items () R[EAIXTLRYEFR N
FHAE . EAHRME T FHEH W — SIS R, XEWE Y ISR, EE S AS . B
B ML i i Ao BLIERY SR, FIfA 1ist (dictview) . & dict-views.,

docstring — SCRY AR VE R, BREE 2 NI EE— AU B EAr S i E . ARSI
SN, AP ERER R AR TESS . BREERY) __doc__ @MY . BT e TR
WA, B RRT AR R
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duck-typing — W28 F5—FhgifE XAS , B AMKEE LRI G LB 2 B 1A EmEn, mn
REER SRR (BRGNS T, MERBGEN T, WaE e T.”) BT
SR YE R OO AERR 2R, BT R R AR vl A e 2 SR ORI T R IEME . M2 B R
type () B isinstance () fgill. ((HEERMF-2EBRT DA 40 208 & Ve, ) MEAESR
M hasattr () fEZEAFP grfE .

EAFP “RJFEHCRIFABEA S MBSCHEE . X Fh Python 5 AU 4 5 XUk 2 (B BT 75 ) B R HE A7
e, HEBEH IR IR . R T o KA R SR KB c ry Mlexcept iEA]. TH
AEXS A2 BT S LBYL X%, W T C S5 2 HAE = .

expression — #iE A FTDUCKH FEAMEMIEE R IC. Ha)iEul, —NEBAERA TR WmFmE. &4
. JEYEVIIR. AT R EOE TR, AR S RN —ME . SiFZ HAMESAE, HE
FrETE S R RAR . IBAFAEA R ME A K W statement, FliNMwhile., WM E TIER
ME#E,

extension module — §"JEBIY DA C 8 C++ Zi H gk, i Python [ C APTR iy & 220 A KA PGS
AT H

f-string — -5 A ' £ BOF RIS FAF R FEEEE N C-FAERT B ST i 5
15 WS . 20 PEP 498,

file object — SCPFRF 4 X MR R] SO/ APL A T2 FERIXTE (5 read () B write () XFEH)
) . RIEHAE AR FE, SCHXT S ] DA BEXT ELSERE 8 S0, XM A i, s@ Rl
iﬂ?ﬁﬂ"ﬁ)‘il‘ﬂ (Blanpries A/gn . NI, BT, FE%%). RSB %
2B AR
SEPR_E L RS RIA) SOEE R G TR AR = SR SO, SR =it R U DA RSO S, BATIEE D E
XIIAHE Lo i, BIE SRS U2 H open () BREL

file-like object — LIRS file object W [R) SLiF] .

finder - #4R%y —Fh 2 A R T B loader XI5 .
M Python 3.3 5B FEAE RN SS AL & 3k 8 U125 X5 il sys.meta_path i, PAKpath entry
finders Bl &y sys .path_hooks i,
W2 EE 2 )L PEP 302, PEP 420 71 PEP 451,

floor division — [ FHUBEBRE 18] F iy A B e i BB Bt e vk 18 RO SR B BT R /7 o Bl
w, #1177 AnIrBEEEEE 2, M5 ZMRRF S EIERERE 2.75 . EE (-11)
// 4 4R[E -3 AR E -2.75 @ FTRAGEINEEE ., IL PEP 238,

function — B%L T LA AR BIEEAME R — 4B . 0T A AR ABA A S AR BRI T
¥ . 59 Wparameter, method F1,5 4 € L 2837 .

function annotation — FEEME BEFX R EOE S8R [W{E 1 annotation .
PREPREEIE TR 242« BIan DA R BB Z A int SEOF LR E—4 int {H:

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

BRI TR VR R TR DL 25 20 S —7.
%2 % variable annotation F1 PEP 484 X I fEMIHEIA .
_future__ —FhOhSHe, AIREAR I O3 R 45 24 T ARSI AR 2R BB i = R

Wil FA __future  MEBRIFRIHARAS R, VR0 AR BRI UOIMAGTE 75 LA S AT i
ILSENN

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection — KJe [l FEHCANFLA B A9 N A7 25 [ 3 f . Python Jg il 51 I T BRI — > REASAS:
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator — R3S 1R8] —generator iterator W EREL . 'BHERFMEBEERE, AFSFETHAEvield
kA A — R VMBS for-TEEAME H BT next () REGE—FREL
T R4 AT R AL, (ARSI O T AT RE R T £ R SRR E . WERFEIE - RIKBARE S, 7%
sl A FR AR SR B L

generator iterator — 2 K23 iEICES generator FRELFT B IFT A .
fiyield XIERFEEEGHE, CELFIMEPITRES (38 RHA RFEER N vy i54]) . %% £
A2 R BWERS, BRI EARSEPAT (X 58I P 46 138530 R 502 B K )

generator expression — R AL X IR 0] PNEAIRRIAX . BHEERARGE-E FA 5 A 2 X
T*/I\Eﬂ:’}f%\ W) for 4], PAK—WEER if 7). PATE AFRIKS NINZ R EUE L
—RIME:

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

generic function — {Z MR8 S AN R 2 SE B [ B4 1) 22 R B0 ALY R AR AR I 2 h 9 2 5
TR E DA% RSS2

Wi Wsingle dispatch RiEFH4S<H . functools.singledispatch () HMizePA & PEP 443,
GIL Z: Wglobal interpreter lock

global interpreter lock — 4 J R RESR B CPython fRERERS IR G —FIHLE], EMfERIE —Bf 2 A — %A
FEUFT Python byiecode, WEHLHIEIT B E X RAEA (045 dict SFEENEIA) #XIF L5
KX 4L T CPython SEH. 23 A RRERS N A RS 2 LR REB T 3, AR I 2 g
TAEZ AR ERIF T

Aad, BESEAR I 5 =7 A AR RS BT TR AT T SR A A 95 0 Hs 4 0 A IR
GIL. BAh, FEHAT VO HEfEmtt g e 2k GIL.

QA (PASRGADRL BERBUE JE Bl ) “ F M AAe” RS 5 I MR, PO X &
R EE T AL PR D0 T BOVERE o AR ve X Al it RE DR ) FE R B S AR A 2%, AT
MELAGES .

hash-based pyc — J&-T-Wa vl pye {2 F1h R SCPR I e A (LI A 35 J 468 AR i SR 2 A SV A 1 e
GAF SN o B IO F 7 il KA

hashable — WWsAl — X4 91 75 (AT A JLA: LU P 26K B008 R To A (B %
A __hash_ () Frik), HADIMIAATGIETILE (ERELG _cq () Frik). MRS
WA AT 8 7 L B R A 2
T T M PR 4 HER 11 T I e BT, R SR B P BT WA 7 (L
KA Python IR AV ERTGAVE TSR WAAR (FUBIFRRTR) AR A
APASERE (HATCALRN frozenset) (L4 HYTER I A M A A SE MR, Posiz X 2HY 320
RGN . EIHEHE N — AR (A5 B C IR, IR A R
FEA 0.

IDLE Python ) IDE, “HLIF %52 515088 W9FE30415 . J2 Python Bl 47 MU 1 5 L2
REREFBE.

immutable — Ru[d RIS, R GOITET . FRBAITCAL SRR AR
WU B — R RO, QU S e 20 A A (LM A E AR
BTES S

import path — S AW T2 ih&A-GE (542 4 8 ) AURASIF, SHBIMparh based finder FIAAEHY
SAH MR £ AN, JRETIZBHKE sys.path, (LKA R BBTHER 5 15 @0
__vath_ JRHL.

importing ~ S A 4 /BEH1Hg Python (IS L 11RY Python fRET (s O3

importer ~ AR AHIFIMBIIIIRGG s FRILBER T finder X Tloader
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interactive — 28 7. Python 7 — MR EAERER:,  RIRAT ATEREREGRE AT i AT A MR, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted — B Python — 2 FEREALET, SRR IEAUE T, BAAWIE 1Y DO 15y
TSI B AT AE T 2 A BRSO . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE S AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown — fi BEZS G 247 ZR PN, Python MERERRRFUEA — MRS I BOF BRI
P B BEsTi, BIANBCHRIAS R OGS N TSI SE . B S BRI AT R DL 25 o XSl A e
SCHTRA A 55 R 10 P B AR ST o T8 K PR B AT RO AR T BE B B & Fh S, DR LB
MRIREATAR (R DL B 5 PEBCHR S S LR %) .

FEREAS R SR P R A __main_ AEHEETIE T IA C 58 AT -

iterable — W[ LUK R FENSIZE—IR A H S A AT 52 . WA SR B B8 a5 28 (5 1ist .
str fil tuple) PAKFESCAEFEFIRAFIN dict, LT L2 AREX T iter () FESIEE
BT Sequence 18 XK getitem () FIERTE B E LEXE.

AR RGBT T for MRERLAKFZ HAWH B — AT (zip () map () ...)o H4—A0]
R GAE NS EALHNERI iter () B, BRREZM GRS XA AEE T 4WE
AWM. (e IR, REEATEN iter (0 804 HOAHERENR .
for iR MR A S AL BIARLELRAT, B — IR H R iy 44 248 & HDORTETR A R R AF kg . 2

Witerator . sequence VA Jgenerator,

iterator — IKIUEN JIRFIR — BB G . ERBMMIEALN _next__ () Ik (BURHLLSN
BB next () FFEARIER A, 24 8A Bim] FIR5] % stopIteration . FiX
BEAREAT R P BRI R, R IL _ next () FEHALFIRG|K StopIteration
e BUEHTRA__iter. () JriRMRREIZESN G H &, LIRS0 E t2 ik
RER, AT T HAD AR GOE M TR . — D RFEWPIINSIRE L2 R EL VAN
WA, Agxt g (Bl 1ist) FEARRRITHMEA iter () BREEURTE for JHRH ] B
KPR ASETIIEAE . URAE DU DL T AR 28 A W 2 ak el o 2 ik A Qo A P e 2 11 ]
—IBER R, BIERR SR D EAER.

W25 A& F typeiter.

key function — #EpRi % FH bR Rl PR RE B R KL, 2 RES A 1] 1) T HE P AR (B TR X & il
locale.strxfrm () WA —MFEHRFE RIRHET 20 E R HER i -
Python A 12 T HL#R AL 1 ) 4 e BOR P2 LR HERL 2 4107 e H 46 min (), max (),

sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () [/‘]\
M itertools.groupby () .

TAE R ZF . BN, str.lower () HEF AHIEZ I NEHEF I8R5
A, SR T 1 ambda FikORANE, FIMN lambda r: (r[0], r[2]).ifH operator
B AL T =AM R A & #8 © attrgetter (). itemgetter () flmethodcaller (). iEEE
ATHE 5 PASRERRI AN (5 4 o 500 7 49

keyword argument — Y2 gl S 8 £ Wareument,

lambda i~ Fifliexpression ¥R EE 44 INECRR AL, Tk USAE IR . Q)2 lambda pRE07) H)vA
N lambda [parameters]: expression

LBYL “Je&F GHkER” B34S . XM g0 S Mg e b7 B A $0 2 mi S s A mi e 451
WA 5 EAFP J7 25 O HE . HAR U R 1 £ 1A
TEZ AR, LBYL RS FE “AF” M BRI A Z S . flan, PR
if key in mapping: return mappinglkey] A HEH FEMEERIED 5 HMLFE N mapping
HRSER T key T H S o SR RDET AT sk (i ] EAFP J7 SOk figdke .

list — 13 Python P& [)—Flsequence. BIRZNHIFR, HH LT HALE T g4 m JEaE51 3%,
RV TCE RIS -1 R O(1).

list comprehension — BIFEHE 0 4 FL— 1~ 1 1 ) T 5K 4 53 76 2 71 1 1 25 51 4 ) — F 5 5 0
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A~ 0 5 255 Ju R A T U B EOO I FAFER (0x..) 98I Horpir REZTTIER, QAR
range (256) FHFTAICRA PR,

loader — 2% J\J\ﬁﬂﬁﬁﬁwﬁﬁ% EWIE L4 N Load_module () W5k, M@ H—
A finder 1R8], FEIE S PEP 302, X}Tabstract base class W] 2, lmportllb abc.Loader.,

magic method - E?Itjj‘ﬂz special method W3EIEZ[R) SiF]

mapping — WLF — Fh 52 R AF R A R JF L T Mapping B MutableMapping 15 £ 2 b ir fl
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder — JLEEERIRDS sys.meta_path W18 R iR Bl W finder. JG IS 2 $5 2% Spath entry
finders FFAE KIPAHHAAHIH] .

& H importlib.abc.MetaPathFinder [ fEICEER B IR AR AT LI T V5

metaclass — JuR —F T OIEIRATER . R L&Y . KPMAERINE ., JuRNTHERZ LR =42
BT RIEAHRLA S o KO 16T 10X G iR 1 5 S e i — M BRIASE L. Python (955 2 AbHE 0]
PABZE 2 SOt K PG A EJX/I\I,E\, (EESTEE S N Ve S K7 S S N Wi 2 ]
%H;ﬁ%;@?ﬁ]ﬂ%ﬁﬂ%?ﬁ%@ PEDT ) H R BSIMARZath. IRES RO, SCHLRARI, AR
WEAES -

HZEHS AL,

method - Jj i FEASPERE S BREL. WIEARAE RIZ R LB — N E R, 5 SR BCE x4
Ve WSS — A argument GRE 844N self). &l function fnested scope.

method resolution order — J;5 JE MBI 7 35 ARATT I3 50 2 70 20 4R A D3 IS8 2R 2RI 28 I F 14 JE S I
A Python 2.3 )y RN THRE 2.3 Mk Python fEHT 2T FHAH 3 B2 126N .

module — e L3502 Python fURS I — RPN AAHEA S a4 25 (8], A (L7 Python
XtGe. BT it importing FEAERNIZE] Python Ht.

55 Wpackage.

module spec — BB — a2 250, K& 1 FIngssmME X T AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: iLmethod resolution order ,
mutable — W[ FASKRATDATEH: id () PRFREE RO T BUEHIRE. 531 S Wimmutable.,

named tuple - H# 04l ARif “HAITH” ol I TAEMAOR B oA, 9 HH PR RS DTRERHN 4
PRIBHER B AR 2B B 28 m] eI AT AR

AENERMETAAICH, 04 time. localtime () M os.stat () KEREH. H—B617 %

sys.float_info:

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

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

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

True

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
RIS PR Bo O SOk AE . XS AT TS, s [ T) K% collections.
namedtuple () Q. J5—MIlr b S EIN—LF T 5 s N BB A e H P SNk

namespace — iy 443 ] {44 2 AR AEIUE R .t SA R, RN ER), BN R PR iRE
filr 44 %5 ] (Tﬁ/ﬁZV\])o fiir 4 23 (B L By 1E A 44 P SR SR . BIaN, % builtins. open
Yj os.open () A H B2 2 Ry o i 25 )0 i i WA RS H S BIIRA R ARk 35 Bl
%%ﬂiﬁ‘@*ﬂjéﬁﬁﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package — fiy 445 [ 44 PEP 420 fir5| AW —F U8 FAE T B AE8 Kpackage, 44 25 a1 A]
DA SRR, HAfiid 77 s S regular package R[F), FENEANEA __init__ .py .
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S A] 2 Womodule,

nested scope — iR EX RN 7E— & SGERI NG A RIEES . HIAN, 167 — R ECZ W S e80T DA
SRS AR . TERHCE VR RN RO A RO ELTCR . SRl S B S s2 IR 1w
W2 RO, &R RIS UERN TR a0, @idnonlocal KEETH AWHTHA
SN EAE IR

new-style class — X X T H 7 © 9 T B A7 X R KT W IHARIE. 725 S5 1 Python JiUA
e, AT SRR ) Python T3 19 3E R TG ARV, BIN__slots . flibFF. FRALJE PE.
__getattribute__ (). FFENESHTES,

object — X% ALATHARE (BIESE) ARTUE AT (O5ik) 898, object digfEfanew-style class
R DU HER A,

package — {4 — AT {0 & FAR el 156 I A0 5 41K Python module, MEFEAR B, WREWH __path__
JE P[] Python A5,

5% Wregular package Fnamespace package.

parameter — JE 5 funcrion (B(J5%) & SCHRYMA TN, EHEERET AR Z I —Dargument (BAEH
BT, 210%%). ALMES:

* positional-or-keyword : i B 5 KEET, 5 — D0 PMERIZ E 5 & AW PAVE N X 45 5k
BEAISE S, XEERAMIES IR, BIan NI foo Fl bar:

def func(foo, bar=None): ... ‘

« positional-only: (LRI , F8— A FUAEHERIE f AR S 4. Python Ay SR BT E S
MIIEE . (HE— S E RO (R E TR S (Hein abs () ).

o keyword-only: {{FRIHEETF, T8 —A> HEGHEM X BFEEANSE . (URXETFES s
HRBUE LWL SR & BB TS EE LA AL E TR S Z Hi—1 * REX,
BIUN R kw_onlyl F1 kw_only2:

’def func (arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WA, 455E AT ARG R — IMER LR GBS B o) (FE e A
BZEHEZMMESHZ)G) . EMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRKHEF, H55E A DMRIUE R AR R TS (MIIEHAES S 2 m K
BYSHIR). RMESEEIETES AR ~* KE XL, Bl LmE kvargs.

TEZ ] DARI I E ATEFL I SAL, AT AR R SEn] e S804 i BOAE .
% Wargument RiEFHEZLH . SREESHX PR E ILH S, inspect .Parameter 28, F#k
7 S —7PA M PEP 362,

path entry — J&4E A 11 import path WA — AN BALE . S8path based finder T RE AR E S AW,

path entry finder - ¥§E A AR £ — 7 XL ] sys.path_hooks (Bfipath entry hook) 2 [A]
() finder , MR G RBIE L path entry g (iR
1§ 2%F importlib.abc.PathEntryFinder DA THREARA BRI S IIRI A 1 .

path entry hook — J& 1 A LV —Fh AT XIS , FEHTE Qg 4R R R path entry FBLERA 1 O T BEAS
ffi[H] sys.path_hook #FEiRk Bl —A path entry finder .

path based finder — J§ T-BS 1R ER Y ERIAW—Fhisk 2 & 485, AIE—"Nimport path A FRAFHL

path-like object — JiEHM % R DU REHEAEMXT . REEXTZ A DLE D EREER str
K bytes W4, B PALE AL T os.PathLike Ml ¥4, — A% #F os.PathLike
X ZLEE T os. fspath () BN str 80H bytes KR RGE IR os.
fsdecode () fll os.fsencode () FIH 5 EHIR IS str 8¢ bytes FRBIPLEE. HATH 2
i PEP 519 5| A,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
R—A~ Python [k K HE R s B35 . PEP 1 2442 BORS A 1 5 AR BUMS F0 T4 DU 1 1y S5 P
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional APT - #5 APT 7 5E AP 245 A i HEFRAEAR 1 A 1) 5 A28 R PRAUE 2 S i) B2 AR 12 1
SRR A A S PR B, (HRBCHRC R E , ol n] REAEA% DT A B A 21
O AT G AMRARE S (B OFERZE ) . WAESOF RSB T - (U APT N
A RIATS )™ SRR BRI 1 A B4 7T BE X R

RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

provisional package — ¥ ={0 Z: Il provisional API,

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T A S SE B RS . 40, Python B3 I IRVRS S2 i ] £or 1B A R Iy — A ] AR % 4 v
(IR ICE . W HAIE S A XA ZEH, A ZGR Python il A I £ 0% ] — BT
B

for i in range(len(food)):
print (food[i])

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — BE#FR —NUAUE SRR FR, TR BB 4 RV s Szt v SRR 25.
BRI TR AR, FHEE X PEP 3155, M THm ZHNRENZE, RELK 5545 r—
e

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — F AR E4 A Wpackage, TUNIEEE—4 __init_ .py X EFE.
%2 [ namespace package.

_slots__ —FEFEFRPIFREI R, 8 5 S0 @ PR S X T R B S O MR 148 A . B AR b
IR AT, HAEERIGHNHAR S, Slfe RAREAEDEGO T R, BIAntFre 77 5 H 2
7, HHEPEERKELH.

sequence — JE41 —Ffiterable, ©FRENT_ getitem_ () FRERITERM RS TR RN ITE
W, HEXT—MREFHIKERN__len_ () k. WEMFHIREA list, str, tuple il

bytes. VBRI dict W3 getitem () F__len_ (), (HEHIANE THSMIEFES],
N E BRI AT E Y immutable BT AEFEEL

collections.abc.Sequence IR HBENL T —PEEEWNZED, BB T_ _getitem ()
M__len_ (), ¥MT count (), index(),__ contains__ () Ml__reversed__ () . B DAl
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
é’a‘tﬂﬂ/l;% B S0y, Bl variable_name [1:3:5]1. 355 (FhR) FRicde b
slice W&,

special method - $§5%k Jj % —7fi i Python [ M A T57A, RIS IA TR SV Bl QA <545 .
RAITIERI AR E A BN RIZ . FEIRIT IR SRS W5 7 7 ik 2 7k

statement — {54y 1B RETFE (— MUY “H) WAL, — B ] DA expression SN
R FIGEN, Flnir, while s for,

text encoding — SCASRY JITF Unicode “F4F Hf 25 5 0“7 3 HR 1A 20 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
H BRI H shAb Bilrext encoding. CAR SR B FALFE DASCAIER. (et B 'w') FTIFAY SO,
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — = 5[' vl 1R ANESNEE (7)) EFHFE C) TS BITED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TGRS RS S ARG S, I BT AESER AT 1M o/ (0 AT, TR0 S SCRY A 5 I Rr il 4
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVGIRI'ER) __class__ J@Pk, s type (ob7) FRIREL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt 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 S R AT s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
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Z W, typing Fil PEP 484, HHg %] H B BB A0 A o
type hint — 38IPLR annotation A5, RJEPE. REWTIE SR M{EFE E 2 A,

R RJE T AT, Python K?ﬂ@ﬂm HIC AR A2 AL 50 T BGEAE A, H Al Hp) IDE 528
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines — jili It 1 —FhAFELSCAIRI 3K, KA R IFE A5 B0 AT 45 i bRE : Unix 4T
LZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation — 2% 1 71-fif XjLﬁr w2 B M annotation
TEAREAR B BRI, 8 T35k LA

class C:
field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

A R ETEE W TN RRE I A7 2 09 BRI 2] —Ys
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ U venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
Hbytecode.

Zen of Python — Python 24 5|1} Python Bcit i[5 59727, GBI THBSMEXMES . EFHAK
WA ATEAL BRI R AT i A7 import this”,
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i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A5t 4@ th G B 58 i, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANT S5 . FATBE G R ) SR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils Z0/4-E 44
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python IC#TRiikE

H 24 Python i#i75, Python #3HEEE il Python SCRYA SR A, i Python J5 fUT %A ff) Misc/ACKS X
B T A TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 FHF PYTHON 3.8.0 Y PSF #F o] ipi¥

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

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

3.8.0 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.8.0 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 3.8.0 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.8.0 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.8.0.

4. PSF is making Python 3.8.0 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.8.0 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.0

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.0, 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.
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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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.8.0, 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 &Il

BEOPEN PYTHON JF5 1] PS5 1 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").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.
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C.2.3 FF PYTHON 1.6.1 g5 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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
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.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

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 R HFEYIT alIE 50515
A2 Python RATHUHICTAS = I BCPHRIVETTRIECNE ., it R e FLURIEA K R

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

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

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

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

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

QS
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) FEARMIE SO,

(http:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

(FIHED
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

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

C.3.4 Cookie &1

http.cookies Hidhal& DL RS H:

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

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

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

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

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

C.3.5 HITERR

trace B PA T EH:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
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Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#

uu AEHAL S DA 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.3.7 XML & 2= H

xmlrpc.client FEHVELSPAR ARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(CFgkzs)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHREL S DA ER:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select T kqueue [FHZ AL AR A= H:

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
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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 AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.10 SipHash24

Python/pyhash.c {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

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

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
i David M. Gay (19 [q] 4% SCEFIRAE T SE, %3024 i ] M http://www.netlib.org/fp/ F#k. 2009 4 3 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

/*********************~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)
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* 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.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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Lo I A T I S S N S

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).

Original SSLeay License

L T R A N S S R N S SR R R S N I R R e S S N S N S N S T S N

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

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)

126

Appendix C. FSEFI¥FoliE




The Python Language Reference, %% 3.8.0

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 T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE DM T

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

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

CNgkzs)

C.3. HWRIRHFEYVFENE SIS H 127




The Python Language Reference, .75 3.8.0

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

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

* Redistributions in binary form must reproduce the above

CNgkzs)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N i EH

test fU (lib/test/xmitestdata/c14n-20/) 1) C14N2.0 i3k JiT W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FH-ARIE BSD 4 A[IE (Z&%0K) KiT:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.
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Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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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EFE
..., 101
ellipsis literal, 16
LA |
string literal, 10
. (dot)
attribute reference, 62
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator, 66
unary operator, 65
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 5
source encoding declaration,6
% (percent)
ZHAF, 65

o\°
Il

augmented assignment, 75
& (ampersand)
5 HAF, 66
&:
augmented assignment, 75
() (parentheses)
call, 63
class definition, 89
function definition, 87
generator expression, 58
in assignment target list,74
tuple display, 56
* (asterisk)
function definition, 88
import statement, 80
in assignment target list,74
in expression lists,70
in function calls, 63

mHAF, 65
* *
function definition, 88
in dictionary displays, 58
in function calls, 64
* k=

augmented assignment, 75

augmented assignment, 75

+ (plus)
binary operator, 66
unary operator, 65

+=
augmented assignment, 75

, (comma), 56
argument list, 63
expression list, 57,70, 76,89
identifier list, 82
import statement, 79
in dictionary displays, 57
in target list,74
parameter list, 87

slicing, 62

with statement, 86
/ (slash)

BHAE, 65
//

= HAF, 65
//=

augmented assignment, 75
/=

augmented assignment, 75
0b

integer literal, 13
0o

integer literal, 13
Ox

integer literal, 13
2to3,101
: (colon)

annotated variable, 76
compound statement, 8487, 89
function annotations, 88
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in dictionary expressions, 57
in formatted string literal, 1l
lambda expression, 69
slicing, 62

; (semicolon), 83

< (less)
= FAF, 66

<<

augmented assignment, 75
= (equals)

assignment statement, 74

class definition,?29

function definition, 88

in function calls, 63

B HAF, 66

function annotations, 88
> (greater)
B HFF, 66
>=
= HAF, 66
>>
B HAF, 66
>>=
augmented assignment, 75
@ (at)
class definition, 89
function definition, 88
mHAF, 65
[1 (square brackets)
in assignment target list,74
list expression,57
subscription, 62
\ (backslash)

escape sequence, 10

\t

escape sequence, 10
>>> 101
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

= HFF, 66

A

augmented assignment, 75
_ (underscore)

in numeric literal, 13
_, lidentifiers,9
__, identifiers,9

__abs__ () (object 7 ik), 34
__add__ () (object 7 %), 33
__aenter__ () (object 7 i%), 38
__aexit__ () (object 7 i%), 38
__aiter__ () (object 7 i%), 37
__all__ (optional module attribute), 80
__and__ () (object 7 i*), 33
__anext__ () (agen 7 i%), 61
__anext__ () (object 7% i%), 37

__annotations__ (class attribute), 20
__annotations__ (function attribute), 18
__annotations__ (module attribute), 19

__await__ () (object 7 i%), 37

_ bases__ (class attribute), 20
__bool__ () (object method), 32
__bool__ () (object 7 i%), 25
__bytes__ () (object 7 i%), 23
__cached_ ,49

__call__ () (object method), 64
__call__ () (object 7 i¥), 32
__cause___(exception attribute), 78
__ceil__ () (object 7 i%), 35

__class___(instance attribute), 20
__class__ (method cell), 30
__class__ (module attribute), 26

\\ __class_getitem__ () (object X7 i%), 31
escape sequence, 10 __classcell__ (class namespace entry), 30

\a __closure__ (function attribute), 18
escape sequence, 10 ___code___ (function attribute), 18

\b __complex__ () (object 75 i%), 34
escape sequence, 10 __contains__ () (object 7 %), 33

\f __context___ (exception attribute), 78
escape sequence, 10 _ _debug__,76

\N __defaults__ (function attribute), 18
escape sequence, 10 __del__ () (object 7 i%), 23

\n __delattr__ () (object 7 i%), 26
escape sequence, 10 __delete__ () (object 7 i%), 27

\r __delitem__ () (object 7 i%), 33
escape sequence, 10 __dict__ (class attribute), 20
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__dict__ (function attribute), 18
__dict__ (instance attribute), 20
_dict__ (module attribute), 19
dir__ (module attribute), 26
_dir__ () (object 7 i¥), 26
__divmod__ () (object 7 i%), 33
__doc__ (class attribute), 20
__doc___ (function attribute), 18
__doc__ (method attribute), 18
__doc__ (module attribute), 19
__enter__ () (object 7 i%), 35
__eq__ () (object 7 i%), 24
__exit__ () (object 7 i%), 35
_ file_ ,49
_ file_  (module attribute), 19
_ float__ () (object 7 i%), 34
_ floor__ () (object 7 i%), 35
_ _floordiv__ () (object 7 i%), 33
__format__ () (object 7 i%), 23
_ func__ (method attribute), 18
__future_ , 104

future statement, 81
__ge__ () (object 7 i%), 24
__get__ () (object 7 %), 26
__getattr__ (module attribute), 26
__getattr__ () (object 7 i%), 25

_ _getattribute__ () (object 7 i%), 25
__getitem__ () (mapping object method), 22

__getitem__ () (object 7 i%), 32
__globals__ (function attribute), 18
__gt__ () (object 7 i%), 24
__hash__ () (object 7 i), 24
__iadd__ () (object 7 i), 34
__iand__ () (object 7 ik), 34
__ifloordiv__ () (object 7 i%), 34
__ilshift__ () (object 7 i%), 34
__imatmul__ () (object 7 %), 34
__imod__ () (object 7r %), 34
__imul__ () (object 7 k), 34
__index__ () (object 7 i%), 35
__init__ () (object 7 i%), 22

__init_subclass__ () (object %7 i%), 29
__instancecheck__ () (class 7 i%), 31

__int__ () (object 7 i%), 34
__invert__ () (object 7 i%k), 34
__ior__ () (object 7 i%), 34
__ipow__ () (object 75 i%), 34
__irshift__ () (object 7 i%), 34
__isub__ () (object 75 ik), 34
__iter__ () (object 7 i%),33
__itruediv__ () (object 7 i%), 34
__ixor__ () (object 75 ik), 34

__kwdefaults__ (function attribute), 18

__le__ () (object 7 i%), 24

__len__ () (mapping object method), 25
__len__ () (object % i%), 32
__length_hint__ () (object 7 i%), 32
__loader_ ,48

1shift__ () (object 7 i%), 33
1t__ () (object 7 i%k), 24
main_

Ak, 40, 93
matmul__ () (object 7 i%), 33

missing__ () (object 75 i%), 33

mod__ () (object 7 i%), 33

module__ (class attribute), 20

module__ (function attribute), 18

_ _module__ (method attribute), 18
mul__ () (object 7 %), 33
name__, 48

name___ (class attribute), 20
name___ (function attribute), 18
name___ (method attribute), 18

name___ (module attribute), 19

__ne__ () (object 7 i%), 24
__neg__ () (object 7 i%), 34

new___ () (object 7 i%), 22
next__ () (generator 7 i%), 59

__or__ () (object 7 i%), 33

package_ ,48

path_ ,49

pos___ () (object 75 %), 34
pow___ () (object 7 i%), 33
prepare__ (metaclass method), 30
radd__ () (object 7 %), 34
rand__ () (object 7 i%), 34
rdivmod__ () (object 75 i%k), 34
repr__ () (object 7 i%), 23
reversed__ () (object 75 i%), 33
rfloordiv__ () (object 7 %), 34
rlshift_ () (object 7 i%), 34
rmatmul__ () (object 7 i%k), 34
rmod___ () (object 7 %), 34
rmul__ () (object 7 %), 34
ror__ () (object 7 i¥), 34
round__ () (object 7r i%), 35
rpow___ () (object 7 i%), 34
rrshift__ () (object 7 i%), 34
rshift__ () (object 7 %), 33
rsub__ () (object 7 i¥), 34
rtruediv__ () (object 7 i%), 34
rxor__ () (object 7% i%), 34
self__ (method attribute), 18

__set__ () (object 7 %), 27

_ subclasscheck__ () (class 7 i%), 31
__traceback___ (exception attribute), 78

set_name__ () (object 7 i%), 27
setattr__ () (object 75 i%), 25
setitem__ () (object 75 i%), 33
slots__, 110

spec__,49

str__ () (object % i%), 23
sub__ () (object 75 %), 33

truediv__ () (object 7 i%), 33
trunc__ () (object 7 i%), 35
xor__ () (object 7 i%), 33
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{} (curly brackets)
dictionary expression, 57
in formatted string literal, 11
set expression,57
| (vertical bar)
B HFF, 66

| =
augmented assignment, 75
~ (tilde)
BHAF, 65
BN
AssertionError, 76
AttributeError, 62
GeneratorExit, 60, 61
ImportError, 79
NameError, 56
StopAsyncIteration, 61
StopIteration, 59,77
TypeError, 65
ValueError, 66
ZeroDivisionError, 65
HELE
PYTHONHASHSEED, 25
A
assert, 76
async def, 90
async for, 90
async with, 91
break, 79, 84, 86
class, 89
continue, 79, 84, 86
def, 87
del, 23,77
for, 79, 84
global, 77, 82
if, 84
import, 19,79
nonlocal, 82
pass, 77
raise, 78
return, 77, 86
try, 21,85
while, 79, 84
with, 35, 86
yield, 77
= HAF
% (percent), 65
& (ampersand), 66
* (asterisk), 65
*x 64
/ (slash), 65
//,65
< (less), 66
<<, 66
<=, 66
1=, 66
==, 66
> (greater), 66

>=, 66

>>, 66

@ (at), 65

~ (caret), 66
| (vertical bar), 66
~ (tilde), 65
and, 69

in, 69

is, 69

is not, 69
not, 69
not in, 69
or, 69

A

abs

[EE & %, 34

abstract base class —— £ # %, 101

aclose () (agen 7 %), 61
addition, 66
and
bitwise, 66
BHAF, 69
annotated
assignment, 76
annotation -- JEf#, 101
annotations
function, 88
anonymous
function, 69
argument
call semantics, 63
function, 18

function definition, 88

argument -- £#, 101
arithmetic
conversion, 55
operation, binary, 65
operation, unary, 65
array
Bk, 17
as
except clause, 85

import statement, 80

x#5,79, 85, 86
with statement, 86
ASCII, 4,9
asend () (agen 7 i%), 61
assert
&4, 76
AssertionError
Bl4h, 76
assertions
debugging, 76
assignment
annotated, 76
attribute, 74
augmented, 75
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class attribute, 20

class instance attribute, 20
slicing, 75

statement, 17, 74
subscription, 75

binary
arithmetic operation, 65
bitwise operation, 66
binary file —— 34| UH, 102
binary literal, 13

target list,74 binding
async global name, 82

X#EF, 90 name, 39, 74, 79, 80, 87, 89
async def bitwise

% 4], 90 and, 66

async for
in comprehensions, 56

operation, binary, 66
operation, unary, 65

iE 47, 90 or, 66
async with xor, 66
&4, 91 blank line,6
asynchronous context manager —— s+ # block,39
T XEEE 102 code, 39
asynchronous generator BNF, 4, 55
asynchronous iterator, 19 Boolean
function, 19 operation, 69
asynchronous generator -- % ¥ 4 & &, t4,16
102 break
asynchronous generator iterator —- # &4, 79, 84, 86
+ 4 KRR A, 102 built-in
asynchronous iterable -- & ¥ 7 % £ % method, 19
#£.,102 built—-in function
asynchronous iterator -- R ¥ #%fHE, 102 call, 64
asynchronous—generator T4, 19, 64
T4, 61 built-in method
athrow () (agen 7 i%), 61 call, 64
atom, 55 T4, 19, 64
attribute, 16 builtins
assignment, 74 e, 03
assignment, class, 20 byte, 17
assignment, class instance, 20 bytearray, 17
class, 20 bytecode, 20
class instance, 20 bytecode -- F ¥, 102
deletion, 77 bytes, 17
generic special, 16 EE %%, 23
reference, 62 bytes literal,9
special, 16 bytes-like object —-- F¥ £ £, 102
attribute —— B, 102
AttributeError C
B4, 62 c, 10
augmented language, 16, 19, 66
assignment, 75 call, 63
await built-in function, 64
in comprehensions, 57 built—in method, 64
KT, 064,90 class instance, 64

awaitable -- T4 4£, 102
B

class object, 20, 64
function, 18, 64
instance, 32, 64

b! method, 64
bytes literal, 10 procedure, 73

b" user—defined function, 64
bytes literal, 10 callable

backslash character,6 T4, 18, 63

BDFL, 102 C-contiguous, 103
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chaining

comparisons, 66

exception, 78
character, 17, 62
chr

& &%, 17
class

attribute, 20

attribute assignment, 20

body, 30

constructor, 22

definition, 77, 89

instance, 20

name, 89

T4, 20, 64, 89

iE ], 89
class —— 2,102
class instance

attribute, 20

attribute assignment, 20

call, 64

£, 20, 64
class object

call, 20, 64
class variable —- %% &, 102
clause, 83
clear () (frame 7 i%), 21
close () (coroutine 7% i%), 37
close () (generator 7 i%), 60
co_argcount (code object attribute), 20
co_cellvars (code object attribute), 20
co_code (code object attribute), 20
co_consts (code object attribute), 20
co_filename (code object attribute), 20
co_firstlineno (code object attribute), 20
co_flags (code object attribute), 20
co_freevars (code object attribute), 20
co_kwonlyargcount (code object attribute), 20
co__lnotab (code object attribute), 20
co_name (code object attribute), 20
co_names (code object attribute), 20
co_nlocals (code object attribute), 20
co_posonlyargcount (code object attribute), 20
co_stacksize (code object attribute), 20
co_varnames (code object attribute), 20
code

block, 39

complex

number, 16

)& & %, 35

&, 16
complex literal, 13
complex number —-- £ %, 103
compound

statement, 83
comprehensions

list, 57
Conditional

expression, 69
conditional

expression, 69
constant, 9
constructor

class, 22
container, 15,20
context manager, 35
context manager —-- L TX&HEE 103

context variable -- FTXZE,103
contiguous —-- %%z, 103
continue
E4],79, 84, 86
conversion

arithmetic, 55
string, 23,73
coroutine, 36, 59
function, 19
coroutine -- Pp#E, 103
coroutine function -- W%, 103
CPython, 103

D
dangling

else, 83
data, 15

type, 16

type, immutable, 56
datum, 57
dbm.gnu

HHk, 18
dbm.ndbm

ik, 18
debugging

assertions, 76
decimal literal, 13

code object, 20 decorator —- #%4fi#, 103
coercion -- | KA H#, 102 DEDENT token,7, 83
comma, 56 def
trailing, 70 B4, 87
command line, 93 default
comment, 5 parameter value, 88
comparison, 66 definition
comparisons, 24 class, 77,89
chaining, 66 function, 77, 87
compile del
& &%, 82 4, 23,77
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deletion

attribute, 77

target, 77

target 1ist, 77
delimiters, 14
descriptor —- #ur %, 103
destructor, 23, 74
dictionary

display, 57

4,18, 20,24, 57,62, 75
dictionary —-- 4,103
dictionary view —— FHAE, 103
display

dictionary, 57

list, 57

set, 57
division, 65
divmod

[E)E & %, 33, 34
docstring, 89
docstring —-- XAHFAHE, 103
documentation string, 21
duck-typing —-- ®FEA 104

E

e
in numeric literal, 13
EAFP, 104
elif
KT, 84
Ellipsis
%, 16
else
conditional expression, 69
dangling, 83
KEEF .79, 8486
empty
list, 57
tuple, 17, 56

encoding declarations (source file), 6
environment, 40
error handling,4l
errors, 41
escape sequence, 10
eval
[EE & %, 82,94
evaluation
order, 70
exc_info (in module sys), 21
except
X#EF, 85
exception,4l, 78
chaining, 78
handler, 21
raising, 78
exception handler, 41
exclusive
or, 66

exec
& &%, 82
execution
frame, 39, 89
restricted, 40
stack, 21
execution model, 39
expression, 55
Conditional, 69
conditional, 69
generator, 58
lambda, 69, 88
list, 70,73
statement, 73
yield, 58
expression -- Rk R, 104
extension
module, 16
extension module -- # EH I, 104

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f_back (frame attribute), 21
f_builtins (frame attribute), 21
f_code (frame attribute), 21
f_globals (frame attribute), 21
f_lasti (frame attribute), 21
f_1lineno (frame attribute), 21
f_locals (frame attribute), 21
f_trace (frame attribute), 21
f_trace_lines (frame attribute), 21
f_trace_opcodes (frame attribute), 21
False, 16
file object —— XHX%,104
file-like object —-- XHEF4, 104
finalizer, 23
finally

x8F,77,79, 85, 86
find_spec

finder, 45
finder, 45

find_spec,45
finder -- #H#H &, 104
float

EE & %, 35
floating point

number, 16

&, 16
floating point literal, 13
floor division -- i FEER %, 104
for

in comprehensions, 56

iE 4], 79, 84
form

lambda, 69
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format () (built-in function)
__str__ () (object method), 23

grammar, 4
grouping, 7

formatted string literal, |l
Fortran contiguous, 103

H

frame handle an exception,4l
execution, 39, 89 handler
&, 21 exception, 21
free hash
variable, 39 EE &%, 24
from hash character,5
import statement, 39, 80 hashable, 58
XHF, 58,79 hashable -- %7, 105
yield from expression,59 hash-based pyc —— ETFHFH pyc, 105
frozenset hexadecimal literal, 13
X%, 17 hierarchy
f-string, 11 type, 16
f-string —- £-F#& &, 104 hooks
function import, 45
annotations, 88 meta, 45
anonymous, 69 path, 45
argument, 18
call, 18,64 |
call,user—defined, 64 id
definition, 77, 87 FE g%, 15
generator, 58,77 identifier, 8, 56
name, 87 identity
user—-defined, 18 test, 69
X &, 18,19, 64, 87 identity of an object, 15
function —-- @éf{, 104 IDLE. 105
function annotation —-- E#KEME, 104 if ’
future

conditional expression, 69

statement, 81 in comprehensions, 56

G A, 84
imaginary literal, 13
garbage collection, 15 immutable

garbage collection —-- X EK, 104
generator, 104

data type, 56
object, 56, 58

expression, 58 4,17

function, 19, 58, 77 immutable -- A4, 105

iterator, 19,77 immutable object, 15

Xt £, 20, 58, 59 immutable sequence
generator —-— 4k #, 105 st 17
generator expression, 105 immutable types
generator expression —-- 4 i # %k #& R, subclassing, 22

105 import

generator iterator —- 4 &% RE, 105 hooks, 45
GeneratorExit E4, 19,79

Bl4h, 60, 61 import hooks, 45
generic import machinery, 43

special attribute, 16 import path -- & A E4Z, 105
generic function —-- ZA E#, 105 importer —-- ® A%, 105
GIL, 105 ImportError
global Bl4h, 79

name binding, 82 importing —- & A, 105

namespace, 18 in

A, 77,82 KT, 84
global interpreter lock -- & B # B % BELF, 69

41, 105 inclusive
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or, 66
INDENT token,7
indentation, 7
index operation, 17
indices () (slice 7% i%), 22
inheritance, 89
input, 94
instance
call, 32,64
class, 20
£, 20, 64
int
& & %, 35
integer, 17
representation, 16

&, 16
integer literal, 13
interactive -- X &, 106

interactive mode, 93

internal type, 20

interpolated string literal, 1l
interpreted —- &R, 106
interpreter, 93

interpreter shutdown -- @E&ZXH, 106

inversion, 65
invocation, 18

io
R, 20
is
= HAF, 69
is not
B HAF, 69
item
sequence, 62
string, 62
item selection, 17
iterable

unpacking, 70
iterable -- H#ERW 4, 106
iterator —- # R %, 106

J

in numeric literal, 13
Java

language, 16

K

key, 57

key function -- # %%, 106
key/datum pair, 57
keyword, 8

keyword argument —-- X#F 5%, 106

L

lambda, 106
expression, 69, 88
form, 69

language
c, 16, 19, 66
Java, 16
last_traceback (in module sys), 21
LBYL, 106
leading whitespace, 7
len
)& &%, 17,32
lexical analysis,5
lexical definitions,4
line continuation,6
line Jjoining, 5,6
line structure,5
list
assignment, target, 74
comprehensions, 57
deletion target, 77
display, 57
empty, 57
expression, 70,73
target, 74, 84
t4,17,57,62,75
list —- %%, 106

list comprehension —- 7%|%k# &R, 106

literal, 9,56

loader, 45

loader —-- Ju#E %, 107

logical line,5

loop
over mutable sequence, 85
statement, 79, 84

loop control
target, 79

M
magic

method, 107
magic method -- EAF %, 107
makefile () (socket method), 20
mangling

name, 56
mapping

£, 17,20, 62,75
mapping —— B, 107
matrix multiplication, 65
membership

test, 69
meta

hooks, 45
meta hooks, 45

meta path finder -- TEZ&HEHE, 107

metaclass, 29
metaclass -- J02&, 107
metaclass hint, 30
method

built-in, 19

call, 64

magic, 107
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special, 110

user—-defined, 18

T4, 18, 19, 64
method —- ¥, 107

method resolution order -- ¥ /fﬁfr ﬁﬁ i

7,107
minus, 65
module
extension, 16
importing, 79
namespace, 19
x4, 19, 62
module —— Ak, 107
module spec,45

module spec -- HEEH, 107

modulo, 65
MRO, 107
multiplication, 65
mutable

x4, 17,74,75

mutable —— T4, 107

mutable object, 15
mutable sequence
loop over, 85

&, 17
N

name, 8, 39, 56

binding, 39, 74, 79, 80, 87, 89
binding, global, 82

class, 89
function, 87
mangling, 56
rebinding, 74
unbinding, 77

named tuple —-- B4 T4, 107

EHAF, 69
notation, 4
NotImplemented

&, 16
null

operation, 77
number, 13

complex, 16

floating point, 16

numeric

x4, 16,20

numeric literal, 13

O

object, 15
code, 20

immutable, 56, 58

object —— *t#%,108

object.__slots__ (FE%E %), 28

octal literal, 13
open
B & & %, 20

operation

binary arithmetic, 65
binary bitwise, 66

Boolean, 69
null, 77
power, 64
shifting, 66

unary arithmetic, 65
unary bitwise, 65

operator
— (minus), 65, 66
+ (plus), 65, 66
overloading, 22
precedence, 70

NameError ternary, 69
B4k, 56 operators, 14
NameError (built-in exception), 40 or
names bitwise, 66
private, 56 exclusive, 66
namespace, 39 inclusive, 66
global, 18 wEL, 69
module, 19 ord
package, 44 FlE g%, 17
namespace -- 44 % q, 107 order
namespace package -- %% % E4, 107 evaluation, 70
negation, 65 output, 73
nested scope —-- #%E1EFHE, 108 standard, 73
NEWLINE token,?5, 83 overloading
new-style class -- #Hz%, 108 operator, 22
None
%4, 16,73 P
nonlocal package, 43
A, 82 namespace, 44
not portion, 44
B HAF, 69 regular, 44
not in package -- 4,108
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parameter
call semantics, 63
function definition, 87
value, default, 88
parameter —— H#%, 108
parenthesized form, 56
parser, 5
pass
EA,TT
path
hooks, 45
path based finder, 50

path based finder —- # T B & 8 & & &,

108
path entry —— BN H, 108

path entry finder -- BN\ 0O &E#H %, 108

path entry hook -- B& N 04 F, 108
path hooks, 45
path-like object -- KR Ex%£, 108
PEP, 109
physical line,S5,6,10
plus, 65
popen () (in module os), 20
portion
package, 44
portion —— #i4-, 109
positional argument —-— L& 5%, 109
pow
[EE & %, 33, 34
power
operation, 64
precedence
operator, 70
primary, 61
print
& & %, 23
print () (built-in function)
__str__ () (object method), 23
private
names, 56
procedure
call,73
program, 93
provisional API -- # % API, 109
provisional package -- # E, 109
Python 3000, 109
Python #EHEN
PEP 1,109
PEP 8,67
PEP 236,82
PEP 238,104
PEP 252,27
PEP 255, 59
PEP 278,111
PEP 302,43, 54,104, 107
PEP 308,69
PEP 318,90
PEP 328,54

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

338,54

342,59

343,35,87,103
362,102, 108

366,49, 54

380,59

395,53

411,109

414,10

420,43, 44, 49, 54, 104, 107, 109
443,105

448,58, 64,70

451, 54, 104

484, 31,76, 89, 101, 104, 111
492, 37,59,91, 102, 103

PEP 498,12, 104
PEP 519,108
PEP 525,59, 102
PEP 526,76,89, 101, 111
PEP 530,57
PEP 560, 30, 31
PEP 562,26
PEP 563,89
PEP 572,58
PEP 3104,82
PEP 3107, 89
PEP 3115, 30,90
PEP 3116,111
PEP 3119,31
PEP 3120,5
PEP 3129,90
PEP 3131,8
PEP 3132,75
PEP 3135, 31
PEP 3147,49
PEP 3155, 109
PYTHONHASHSEED, 25
Pythonic, 109
PYTHONPATH, 51

Q

qualified name —-- [§ &%, 109

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

&4, 78
raise an exception,4l
raising

exception, 78
range

B & & %, 85
raw string, 10
rebinding

name, 74
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reference
attribute, 62

reference count —- 3| f#%#, 110

reference counting, 15
regular
package, 44
regular package —— ®# A, 110
relative
import, 80
repr
EE %%, 73
repr () (built-in function)
__repr___ () (object method), 23
representation
integer, 16
reserved word, 8
restricted
execution, 40
return
iE 4,77, 86
round

[FE &%, 35
S

scope, 39, 40
send () (coroutine 7% i%), 37
send () (generator 75 %), 60
sequence
item, 62
4,17, 20,62, 69,75, 84
sequence —-- J¥7%|, 110
set
display, 57
£,17,57
set type
%, 17
shifting
operation, 66
simple
statement, 73
single dispatch —-- B4k, 110
singleton
tuple, 17
slice, 62
EE &%, 21
X4, 32
slice —— Y k,110
slicing, 17,62
assignment, 75
source character set,6
space, 7
special
attribute, 16
attribute, generic, 16
method, 110
special method -- #% ¥4 &%, 110
stack
execution, 21

trace, 21
standard
output, 73
Standard C, 10
standard input, 93
start (slice object attribute), 21, 62
statement
assignment, 17,74
assignment, annotated, 76
assignment, augmented, 75
compound, 83
expression, 73
future, 81
loop, 79, 84
simple, 73
statement —- EA4, 110
statement grouping,7
stderr (in module sys), 20
stdin (in module sys), 20
stdio, 20
stdout (in module sys), 20
step (slice object attribute), 21, 62
stop (slice object attribute), 21, 62
StopAsyncIteration
B4, 61
StopIteration
Bl 4h, 59,77
string
__format__ () (object method), 23
__str__ () (object method), 23
conversion, 23,73
formatted literal,ll
immutable sequences, 17
interpolated literal, 1l
item, 62
Xt &, 62
string literal,9
subclassing
immutable types, 22
subscription, 17,62
assignment, 75
subtraction, 66
suite, 83
syntax, 4
sys
#k, 86,93
sys.exc_info, 21
sys.last_traceback, 21
sys.meta_path, 45
sys.modules, 45
sys.path, 51
sys.path_hooks, 51
sys.path_importer_cache, 51
sys.stderr, 20
sys.stdin, 20
sys.stdout, 20
SystemExit (built-in exception), 41
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T

tab, 7
target, 74
deletion, 77
list, 74,84
list assignment, 74
list,deletion, 77
loop control, 79
tb_ frame (traceback attribute), 21
tb_lasti (traceback attribute), 21
tb_1lineno (traceback attribute), 21
tb_next (traceback attribute), 21
termination model, 41
ternary
operator, 69
test
identity, 69
membership, 69
text encoding -- X A%, 110
text file —— SCAXH, 110
throw () (coroutine 75 i%), 37
throw () (generator 7 i%), 60
token, 5
trace
stack, 21
traceback
*t4,21,78, 86
trailing
comma, 70
triple-quoted string, 10
triple-quoted string —— = §| & F
110
True, 16
try
EA],21,85
tuple
empty, 17, 56
singleton, 17
t4,17,62,70
type, 16
data, 16
hierarchy, 16
immutable data, 56
[EE & %, 15,29
type —- £#& 110
type alias —- A& FH 4,110

type hint -- AR, 111
type of an object, 15
TypeError

Bi4b, 65
types, internal, 20
U
u'

string literal,9

string literal,9
unary

arithmetic operation, 65

bitwise operation, 65
unbinding

name, 77
UnboundLocalError, 40
Unicode, 17
Unicode Consortium, 10
universal newlines —— @ #:4T, 111
UNIX, 93
unpacking

dictionary, 58

in function calls, 63

iterable, 70
unreachable object, 15
unrecognized escape sequence, Il
user—-defined

function, 18

function call, 64

method, 18
user-defined function

4,18, 64, 87
user—-defined method

MR 18
V

value
default parameter, 88
value of an object, 15
ValueError
B4k, 66
values
writing, 73
variable
free, 39
variable annotation -- FEEME, 111
| & & %
abs, 34
bytes, 23
chr, 17
compile, 82
complex, 35
divmod, 33, 34
eval, 82,94
exec, 82
float, 35
hash, 24
id, 15
int, 35
len, 17,32
open, 20
ord, 17
pow, 33, 34
print, 23
range, 85
repr, 73
round, 35
slice, 21
type, 15,29
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XEF
as, 79, 85, 86
async, 90
await, 64,90
elif, 84
else, 79, 8486
except, 85
finally, 77,79, 85, 86
from, 58, 79
in, 84
yield, 58
virtual environment -- EW I, 111
virtual machine —-— E#AH, 111
xR
asynchronous—generator, 61
Boolean, 16
built-in function, 19, 64
built-in method, 19, 64
callable, 18, 63
class, 20, 64, 89
class instance, 20, 64
complex, 16
dictionary, 18, 20, 24,57, 62,75
Ellipsis, 16
floating point, 16
frame, 21
frozenset, 17
function, 18, 19, 64, 87
generator, 20, 58, 59
immutable, 17
immutable sequence, 17
instance, 20, 64
integer, 16
list, 17,57,62,75
mapping, 17, 20, 62, 75
method, 18, 19, 64
module, 19, 62
mutable, 17, 74,75
mutable sequence, 17
None, 16, 73
NotImplemented, 16
numeric, 16, 20
sequence, 17, 20, 62, 69, 75, 84
set, 17,57
set type, 17
slice, 32
string, 62
traceback, 21, 78, 86
tuple, 17,62, 70
user—-defined function, 18, 64, 87
user—-defined method, 18

W
while
iE 4], 79, 84

3k
__main__, 40,93
array, 17

builtins, 93
dbm.gnu, 18
dbm . ndbm, 18
io, 20
sys, 86, 93
Windows, 93
with
iE 4], 35, 86
writing
values, 73

X

XOor
bitwise, 66

Y

yield
examples, 60
expression, 58

KRBT, 58
&4, TT

Z

Zen of Python -- Python i, 111
ZeroDivisionError

B4k, 65
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