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B 2% FEE ik Python 355 WREE K [ 03EE . BERMEER, AthREAREEERE. Bk
JELAEE) (non-essential) [FIgH) (4 Z4E), [Flid ok =X SASAH GRS, HIFE library-index FPEIIH. BRI MLGE &
WAEERN4E, 552 tutorial-index, ¥4 C 8% C++ FE ks, =G 5/ WET-E): extending-index DA
o S By 45 B (EDWH 4 ] 45 85 Python i FEA%4H, 17 c-api-index JIJFEAHEIRF C/C++ R x5 Al mT FH (4 18I
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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
TNVEMRAT o IR % RE M SCRINS T80 AR UL SE 5 B, (B AT AE S 2— L8 S, Pk, WARARERH
KERFF HARFEAS X0y SCRHHE Python HURTSLIL—ild, MVFAIFEE AT, Kbs EHRZIMSHE—4
T AFRES . AT — I, WERARIEAEMH Python If FLAR T AT 501X iH = e i SR AR B AL
PRBZRE A AR E AT AR AR AR XA IR E X, WvriRml DAELERn 5 25 E—
iy - BE K — G LA )

TEME 5 2 7% SR LIS 2 9 SE LA R R S i - FLARSEBUnT e A Aol as, 0 [l — T8 5 i) Ho A S B
AIREME AN 775 MAE S — 5781, CPython Jg#531))" 92l H ) Python SEB (SR T HAth— L8 S HL 147
HAAESEIN), AR A AT 3%, Rl A S B S B BRI L, RSk
AL IR SCHRN I 2o b R — LU iRy SR

£ Fh Python SEELARA A —LE N EANFRHERIBLL . A SO AT 2 L library-index 25|, DR BB
SRR S, AR EAT R AR B A SR

1.1 HithseZ)

BN 7 Python SEHZEARN ZAF N i) VZ WG, EALA — S8 H A S B4R U v P ke o L 5 |

VIp

N4 Y SE P AE:

CPython X2 f FR B RFLE4ES 1 Python SEEL, DA CIEFHME . Hiiih 5 Rl 7E 358

Jython DA Java 1575 4511 Python S8 . USRI AYE R Java W ) —ANBIASIE =, Bl mT DA A 7
e 28 Java ZKPESCHRFR IV AR T ESE 25 B T 15 Jython 3

Python for NET ¢S85 5 4l ] T CPython SZHL, {HJ2 /8T NET $L44 1 M HLAT AG] ALNET 2%
‘ERYAEH 2 Brian Lloyd. #8735 nl i Python for NET i,

IronPython 7;—/>.NET [¥) Python 553}, 5 Python.NET AI[r] ;57T & 24 A IL 584 Python 553, JIf
H Python AURY #2415 4 NET #2748 . B #E 4] )3 Jython [¥) Jim Hugunin, AH T fi#
PR I8 IronPython [ 3k

PyPy 524 {1 Python ifi 415 1) Python S5, & 3 F5 2 ASLALSIUT AR AR, IATER
FEANJIT ikt 5. O H 9 H AR 2 — 2l i v 7 (S SO ReS: (8 B2 i Python R 5 1)),
SR A S AT A TR AT PyPy I 0.



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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DAL eSS AT REAE R DT -5 IS5 SO PR A 25, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR IS0, PABHE VR IEAE R A XS B MR AR AR 28 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 = "at..."z"

%—4T#R name & 1lc_letter ZJFHEANHEA 1c_letter FITFRIZ. 1 lc_letter NZ{ERH
A ra' B 'z FRF. (CEBR EAEARSCRY PR 2R BRIk 2 SCIRERNEE B A K. )

BEAMBTTK 2 — 2 FR (R E LRI FR) Ik = o=0 82K (1) BT R R ATRTT, ER AR
R E R R R BRAEART . B () FORE— T TR Z IR ESL, KM, IS (+) Fn—REZ R
A, M STRINA (1) FoR TR @EE, X NAE TR . * Al + B
FISEE e i B, B[S T M. PR FIEESIES SN SHEER R T2 RIEA .
ST H R —FT, FVFZA IR AT R & A ZN o N2 AT .

TEVATE E SO (BRG], IEBOME TP YE: t =4 )05 0 R A 735 P IR e E (7))
DR ] A A T B ASCIL P4 . ARTR S (<. . . >) R A2 X T B S5 i AR IE S flid
BT DAKE A B SR P P A7 R

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

4 Chapter 1. &4}y



CHAPTER 2

RS

Python F2f7 i1 AEAF B0, S AT A2 30k o7 35 2R U AT . ARFE Y GHRNA AT B AT SC
PHIFEAT -

Python FF U AR 77 SCAH >4 Unicode RS A5 5 2 A 5 B T35 @ VR SRR gt , BRIACKH UTF-8, 100
PEP 3120, FSCHARE#ISET, fii’k SyntaxError,

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE JEAF R 45O AT IEA N RERE B R A T 5, BRARA)3K S0 Ff NEWLINE - (i, K&
WA ZAT TR o AR R AT HEN, — A ZA AT E AT .

2.1.2 Y817

YIBATR— P94, mATRF A ke PSR4 R AT 6 A B AR EF- 5474 11741 - Unix ASCII
F4FLF  (#:47). Windows ASCII F45)%%1 CR LF (a1 %:40:47) . 5k %3 Macintosh ASCII 45 CR  ([q]
%) REEMANTE, XY ENMEH . AL AR DU E R KBTI e 2 R4

A Python i}, 1% A Python API fJEIS A5 ER W C ARIEIR GBI T4F (\n, 03 ASCII 4% LF, 47
LA ) o



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

EREAIS (#) J13k, EYEATRREIL. EE, S ARTFAT R FHE. FRIENHEAToHN,
I, FERACRBEATER . VAR

2.1.4 xS F=EA

Python 4SS — o 55 —ATRYHREICECIE WAL coding [=: 1 \s* ([-\w.]+) W}, HHBESPU1ESR

Ay R X AR EE — 88 T IR SR gift . SRRl S —17, 7E28 AT, B —47
WL R R i AR e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INRTHPIER, JEAL, b SCRFNTT B

’# vim: fileencoding=<encoding—-name>

X /& Bram Moolenaar [1t] VIM A i TER .

BB RAR, BRIAG TS UTF-8. A, AR SCPFR 551 UTE-8 “FHF AR (b \xef\xbb\
xbf"), RIS UTF-8 (iX/2 Microsoft ) notepad S5 3510 .

USRS T g e, g A A% A 24 PR A2 Python IR (2 DL standard-encodings). #ftg &
BOUT A IR, BT IE. ERRAR AT,

2.1.5 RABHET

PIAS B CA_ B BRAT o] SR (\) DR — V54T, AUWANTR : DAATE T AFER B RE N Y St
FLEh RS, WBATR-S T AP N2 T, FEMER SORATL S5 A T4 . 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

PARCRIALZE R EOAT, AREMIERE: ML M AREPHEER . B8 FmEsr, KBHIAREPHEIRAT
(a0, B A mEsh, AREHRRALILIRAF D) Z P BAT) o OB BETE AT Y745 A3 5 T
B A AR B R AR .

2.1.6 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

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

AT DR T A JRSUTIOAMT R T B LR MIRSEAT. BB 7.2 A NEWLINE Ji
FEe SHISFAR BT (LT, (R CHER.

6 Chapter 2. {#;E9#7
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21.7 AT

RS, BT As . R ARAT 2020 (RIRAE B NEWLINE JEAF) o A H B A TG
A, 23 FATROAR Ry AT REDR BRI - SRAK - T EPE3F (REPL) AYRARSCHr sUMAR R . ARt BAR
R, sEar AR (AESHEEERESR ) HERZT R AG1ER .

2.1.8 4gi#

AT IS ARF (BRATRIRAT) TR Mgt 2, JuEifmgik.

HIRSF (AR B — 2\, g2 il B 802 /N A5EL (5 Unix (RENAREE—20) . o
M AEZ FAFRI AR E T AT Z R . Gt se F ORI T 2478 | R Z A 25
FIRFERAE T it 2K

TSR A R RAFA S A AF g m), Sk SR, = A A — B0k S 8O BB IE 5 R 5]
Aot ER, MImfitk TabError,

B TEG . KTk UNIX P& SCAR a4 A B R PE 8 2078 U SO i R A S A8 17
TAMBTEEE, AEFEA s B R TR R gE i E .

TP ST, gt BOR 2 W20 LT 0 TR AEA T 1 25 AR A 7 B RCR A E  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ 1L INDENT A1 DEDENT JEAF . BMIATF.

BEHCCIFSE —4THT, JERREA—ZME, RBEASWEER. HARNZFEMIR B TS .
P EATHR AT 4 2O SR TAT IR . WA SE, WAL, QAR T 29w, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S @2 EREEY —: T e TiZZH
A BUEAS 0 b, R — e A —> DEDENT JEfF. SCHERE, P HEamE R T2
BUEE B —1~ DEDENT 47

MR Python AR AE R Bl AR IERS, HETRA

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]

r =[]
for i in range(len(l)):

s = 1[:1] + 1[4i+1:]

p = perm(s)

for x in p:

r.append (1[i:1+1] + x)

return r
ORI T Z PGt
def perm(l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[4i+1:]
p = perm(l[:i] + 1[i+1:]) # error: unexpected indent

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

(Sebs b, fEMTas T LARAIET =AM 00 ARG — MR AE TR R B] — return ¢ BGHETCIA
VUFE MR AR BRI A IR S )
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2.1.9 EHFENZEEFH

BRARTER AT R B AT IR N, ZSARAE . HIRAT . 052 AR T AG R TEAT . AR A
AR RIEAT, SRR A4 0 (B, ab 2 —EAF, ab WEZPIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT. DEDENT 4}, iff #/iR4F . %4EF . F@E. EH54. 2 BFSEA. A%
(FRRMATLIRAFERAN) ARIEAF, WHTREST. FE SR, NAZRA, SRR ERKNFER
HIRAEIEAT -

2.3 FRIRFHIXEF

PRAE (AR & AR) MTATAE SCURATT .
Python FRiRFFi) HI7AEE T Unicode ARUEM 1 UAX-31, FHIAT R 3CE XMAIL S L PEP 3131,

5 Python 2.x —#¢, 7E ASCIL{E N (U+0001..U+007F), HRARPFFFERTH: KAINEGFHAE 2. TH
& _ . B o B9, (HRBEARIT k.

Python 3.0 5| A T ASCH ZAMYHE L F4F (1525 PEP 3131), X245 02 fl unicodedata itk
H ) Unicode SEAFRH R IR AS

PRIRAF I B R, B KNG .

identifier = xid_start xid_continue*
id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo,
id_continue

<all characters in id_start, plus characters in the categories Mn,

xid_start n= <all characters in id_start whose NFKC normalization is in

xid_continue
|23 Unicode 255115 i) X:
. Lu- KB
o Li- N5
. Lt AH KRG
o Lm - BT
. Lo- BT
. NI R
o Mn - JEZEEARE
o Mc- ZEEARA
o Nd - IR
o Pe- BEHRR
o Other_ID_Start - fy PropList.ixt & X BN FRFE, HT LN GIHRE
e Other_ID_Continue - [7]_I.
TEMRATIS . BT bR RS e o S TE X NFKC; ARIRATFAY ELECHR )2 2T NFKC.

Unicode 4.1 " fr g W] 1 W9 bR H & F 45 178 WLtk HTML SC 4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. {#;E9#7

"id_start
<all characters in id_continue whose NFKC normalization is in


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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231 %@

PATARIRAF MR B, R K82, AT TF@bniner. K FrIPHs w5 BA i se e —2:

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

2.3.2 RBIFRIATFER

FEBARIAAFR (BT R HET) HARIRS L. BRI AL N RIZTFAIL, AN RILE RE:

_* from module import * i, R&SFA. ZHAXMRELRT, FEAREAT _ At — ORI
FILER AR IRARATAE builtins B EL, AT RN, _ SARRS X, Wika e
X BEWimport & 4]

il _ M T EERRME SRS I gettext MEHICRY,

__*__ RGUEXWAPR, EE TN dunder” o X LEA R i ARRERS SO (RUAEARIERE) L. BLA
FYEE LA TR RAIC IR I AT 75 7 ik & R S EHY . Python SRARHA H A 5 LH 2 KA FK
MR, EATAREN __x AFRISORIE, AT RSB E SRR %

_* RIFAHFR. I S, WRAFRA—FMRAEES, PABEGRER KRR FAA” Bt A
PTG TR AT (BAR) .

24 FEE
FHMEE N B RAE SER R,

241 FFREFHEFEE
R A ST

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = "r" | "uy" | "R" | "U" | "£" | "E"

| "fxr" | "Fr" | "fR" | "FR" | "rf" | "rgF" | "Rf" | "RE"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr" o 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 RES "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'

24. FHEE 9

" RB A\
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shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

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

bytesescapeseq = "\" <any ASCII character>

BB VI A N AR, stringprefix Mibytesprefix 5HMFHEZ HAARHAEH
Ffo RFAFR M AEFEIE G PRSP BA gitg Iy, BOA UTE-8; 1E UL 25 7= 77

ELEMBEI PRI~ 1 (S m] SO BA5 1 5 (1) BORE S (") SR . EATIE nT DA SO 2k
ARG S EONE SRR AN = F 715 F4 %), B ) FAEIRE T 5B P A
IR SN n, 2 HPRTRE U (\n) 757 847, BB ] AT SR A HATRIR & SR A b T 3, Bl
WHATAF . SORMALA S 8CE 5155 . WS N Uy 2] EE ARG,

FATHRFHAEEMEIZ "o 8 "B ERA M bytes BSEHBI], AN2RA str BSLHB]; A EE
8 ASCILF#4F; P R BUER T4 T 128 i, W LFIR,

FRARMFIRET UG ‘v B 'R, BN REFH B, FIEFAFRERBHLAE R TR, AN
PATHE SCERAE . I, RARAAFERREE L ' \U' Al '\u'. 5 Python 2.x [¥JJE4f unicode “FTH{E AR,
Python 3.x M ELA S "ur ' A3k,

3.3 BOFT A B AGTATER rb Wi, & 'br' B[R

3.3 OB 3 unicode “FHIE (u'value') ARG, fAifk Python 2.x Al 3.x IATAHE ¥ 43 T
YE. I PEP 414,

HIZE R £ B F TEAFERARON R F AR SR F AT oA, £ g o i, HARYS
"rE tut HBH, HL, ATRAME AR EATER, (EARRE AAS X R e .

=5 S DAL &R AT R S (JEAEREE ), B TR, HATZIEFmEn, RE%
X =A515. (75157 2B AEEENFER, e ', warplg".)

WARARE "o 8 'R AT, FEARMFEEHRFEET, B UTFIPAERL C ARiEr SN AT iR . mT
HEE P A

EXFY | &= [
\newline | ZWRAFHLEHITHF

W\ AL (\)

X s (1)

\" W55 ()

\a ASCII 1% (BEL)

\b ASCII ;E#%4F (BS)

\f ASCII . 51 /% (FF)

\n ASCII #4745 (LF)

\r ASCII [ %% (CR)

\t ASCIL /K V-l #4F (TAB)

\v ASCII 3 5 HIFERF (VT)

\ooo J\HEHIEL 000 “FAF (1,3)
\xhh oS BEHIE hh A (2,3)

FRPER IR R S5

BXFT 2E [Fifg
\N{name } Unicode $(E 2 1448 name INF4 | (4)
\UXXXX 16 A4 7N FEH B oo B2 F 1 (5)
\Uxxxxxxxx | 32 16 SEHIE ooooooo B A | (6)

&=

fift:
() 5 CHpifi—2, Hxmz = /N\EHET
(2) 5 ChriER, AP A7 TR

10 Chapter 2. {#;E9#7
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(3) F9 A, TN HERIEOR BB DA A R AT FA S FEES, X
Bt SCH DA B (E A 2451 Unicode “F4F
(4) 3.3 UESE: AT X R4 1 SCFE.
(5) WA 4 A7k .
(6) FTRIEE Unicode F4F . sl 8 ANl 4 .
5 CHHERTE, o e U AR, B, s i RIRG R4t (R, XFpy
LA M WA SUT AN, ARG P IO R, ) R, EFRTFHEN, PR E
LSS SUFH 8T Ieik R U731 .
3.6 WU JLER I SUTF Sl DeprecationWarning. AKf# Python KATHUR
fih% SyntaxWarning, fxZASUCHA SyntaxError,
RUEEAEJE A TR, 515 WA DU RABHLEE , (HRBHT R AR h a5 R s Bl e\ Z A
FRUURI A TR R T ERTADNG S5 o\ " MRRA AR T (AP A RERA
AN RFHLEER) . UHE, RAEFRMET AN R et B (FHTL &5 L EM515) . mB
B, BORLINSA T HE P R 4T, T R = LT .

24.2 FHRFHEESH

PAZE FAF I3 B ) 22 SRR AT P A IR, PTG SAni, S5 T &9, PIE, "hello”
'world' ST "helloworld". BMINAEATEZIMAML, RIRIRFRFAFH NS AWBAT, BATAN
AR AT IR IR,

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

)

TR, BLINREAEARIZ T E L, S, AsfThy, ST HRB A+ s A7 . b
ER, TGRSR ARG S X (RRIRNEIR PN =51 5748, a7
FER T AR ] A S 20 P AR P T A T

243 BAFHEFHEE

3.6 MU

& X F 4 B F E AR fostring RARET ' £
BIA {3y ARyt eibal. HAR AT R 2
BRI ERCN R T AR, B, S
TR AR

"EOEIZRI AT AR . R A S  B
Fh, MR T E I ARSI SR A kX
FRPR MM R, B P IS giies . ), i

5%
P
i

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>

MAEFES {0 80 )y WO BRAESE S, RS M AT AR PRI AL B . FRAERE S (" ARl
LA Python FAATF kMR 7 BL. FERAAMSETS =", AHER(ER, RIS R kS04 KL,
R HTHI) . BRI " ARCHFE T B B AER S '« AR Ay . BB
PAETERS '} hE .

1 https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt

conversion
format_spec
literal_char

24. FEE 11
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AP P T, BB S B 155 5 595 AL Python ek AUEEA—4¢, (Higy —LOR[H] 3t
H o ARV ZEHRAN: Tambda FIBRERIARX = SRR H BTSSR Brfab Uy A &t 7

g@%égﬁ%%ﬁﬂﬂ,@K%@@Eﬁ;ﬁﬁﬁ?ﬁ$$ﬁﬁ%ﬁw,%ME?E%M?7ﬁ%4
BN o

3.7 WU A#: Python 3.7 PAT, PASCELM AL, ANAFAErs R F AR FiE R AR P i awaic Fikl
Htdfasyne for TS

TR BGES =" B, BLNAEFERIAASCR, 1= L SRIESER . AT MR R e
5 0 JE, Reor= RS, B RERE T, = BOATARIESN repr O« FE TAR S, B
WM ZEAN st O, BRAERI TR TBL " 1

38 WUFTIA: 45 T="

o€ TSP, RBACRKMEM SR e, Fg1b. FEIAF 1 1s WA str () FsR{Egs
" WH repr (), "'a' W ascii ().

SR AAE AL BN format () MRSl MEUEIIRF e AR BRI ES RI__format_ () Jiik. A
AR IRE, WA AZS PR . RS, MU RSB PR R R R AL

TBUZAE X BERAFT AT A S i E B 7 B, 1B T BB T AR B O RS 7 Boml A% AT, (HA TP
WEHERZRERN ST B AU HIES S str. format O JrikM N BIHGE S AN .

R FAFER P APR B, (B2 R BORRESR 20 B 2 F I
AT T I E R BTN -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"/line "

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

>>> f"{line 20"

"line = The mill's closed "

>>> f"/line 20 "

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

SR TAFH FHENTRE R, B F B F AR SN2 P A/ i I E R T 5 5

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

REAAZR AR AVF R BORHL, 75 W B 5

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

12 Chapter 2. {#;E9#7




The Python Language Reference, (I 3.9.23

UNPR BT SR AR, 35 I 2R

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

AR &R, AR A T A BRI A SO AR

>>> def fool():
f"Not a docstring”

>>> foo. doc_ is None
True

Z4 PEP 498, TRUFATH T EMRE, LS TFRFERPLHEM KA str. format (),

244 WEFEE
BE A =P8 BRL IR ARG BRSBTS S0 B ) .
TR, BEFIEATIERS; %hal, -1 0802 Jusfar— My 1 &M,

24.5 ERF@EE

BRI R ST

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

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

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

nonzerodigit = RN LA

digit = "o"..."9"

bindigit = "om | omin

octdigit = "om..."mam

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

BT IEA K BERA RS, BE— BRI L3 n] A

HERMERS, SZMTFHRETHTRIZ. TULREN T o487, i ES . TRILTELTZ
], ArfE 0x SFRBUIIFTG

R, BT 0 RSN, TR RIS A R A S . PASRS Python 3.0 it 2 i fi Y C A0/ \E i 11
{EIRIE -

BB AR BT -

7 2147483647 00177 06100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

3.6 BOE S BUE SCRIE T IAE A, R RIZ T
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246 FRYF@E(E
VPSR A ST

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

fraction = "." digitpart

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

VR, MROTI, REEOMRS RG> B0A 10 R R, BN, 077010 AR, FORMEIES 77e10 M.
T B I SR R T RAR S . BT S N R R 2R

PP R E R BN -

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

3.6 MU AE: BLESCRAETIEY, T RIZn 4807

24.7 EHFE(E
M BT B AIVE G AR

imagnumber = (floatnumber | digitpart) ("] [ "J")

HE R T (E A S 0.0 IS8 S —xhiF i Bs , EATMBUETERIAIE . QUG N F W
SR VIR 8, BN (3+43) o MEECF AR BT -

’3.14j 10.3 1073 .00173 1e10073 3.14e-1073 3.14_15_933

25 BHEHF

BEAW TR

+ - * * / // % @
<< >> & | ~ ~ =

< > <= >= == 1=

2.6 @ TF

PAF IEAFAEVEIER T 2 B A -

( ) [ ] { }

’ H 7 = —->

+= -= *= /= //= $= e=

&= | = A= >>= <<= * k=

ALE AT DA T s O R R T E . = AN ESA RO B IEAT . SR R R R AT,
PR RRAF, HBAT ATz 5

PATT ASCIL FAF R IR L, Xk A A7 s 28 50
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R R

31 MR, EHS5ARE

*F % J2 Python "X HUEAYANE . Python F2FF i Ay A2 l RN G 10) K R ARFTRA . (IRl
BCEYE, I RS AT AL, A SR X RN )

BAXEIARHRRS . REAE. —DURYEES, BRARRT AN AR AR H AT
RIS RAENAT R AL . 1 " 34T R] DAL A X R R S R AR id () R EREIR [l — R
FHAR SRR

CPython implementation detail: ¥ CPython 9, id (x) SLREFENL x 1Y RN HIAE .

XA I SEI R TE IR G TR ERAE (B X Go2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type ) PRALBEIR ] — DX RIGEI CRRAGHERENG). S5, —IXR ZBERAN
AL o

A LRGN AL DAMCAS . A T AR AS RS RAEARN =T A %5 AN ] ABCAR R0 RLBERR A 7R o 2 A%
Foo (ARG RURA EX AT RG], H)aE WESCER, ArEEbBSUE; HE2X
B IETAAENSR, FAE &I RERAN BRI, AT 4% 45 [ T A BER
AR, Sbr SRR ) — RG] A i HEE R E /Y s BN, BeE . PR AT AN AT AR
1 UL AN S F 2 ] A2 1Y

MR B AIEE IR, MICIETT RN EATA] RE S B IR mic.  Feifr By S B HEIR 3%
[ S B e A 2 W AL A - ey S BLASEIR Wi SE B A S R 0 A, A BERT T AR GO U RITT

CPython implementation detail: CPython H il JJ 47 A7 (AT %) RS I 05 ER R4 Bl i 5 | T E0T &,
DAER AT 5 ) 7 B SO AR AR AY (B RUE I S RGBSR . &R gc B SC
BT a4 S ARSI A AR A5 L. A SIS R AT 7=, CPython A 75 2t i gk
AR o ANBMHAS T A G 57 B2 SEHL] (I DAPRRY. 24 B e S e 5 A S A7) o

YRR B S B BR R S0P K ) B8 T RE 4 IR HN DL T 2 Bl Il WO r X R AR SR AT . b TR
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, smAUMELAERRF P BN SR . try .. finally WEAAI with EAHRAL T 317
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

17
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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

RGN GAT N LP I 7 B BRGARPS A B RS RE B2 B0 XA n g
R, A ERE R IR L] ER [ SR AEA R A B X RAGT IR, T ] 22 AR X 2 A
RVFR. BlUIfEa = 1; b = 1 ZJ5, a Ml b WX EFE—MMEN—HXIR, BaTiEAS, KT
HARSCH, HRAEc = [1; d = [1 ZJ5, ¢l dERIBRMNAR. Fmpigssg. (FEE
c = d = [1 R —DRRIMES c Ml d.)

3.2 IRERBEREH

PATF 2 Python WEIRRHI L. § A (ARSI PA C, Java BUHARIE 5 % 5) AT AE L2 HRAL,
ARARSLAH) Python FIEESANAE LRI (BIANA IR, RO B RN 2 45), ATl Bnf R A E
AP A A o A R AR Y

PAURER A KBRS Rk RS 3R Bl . X S JE AR B S p R T s E .
IR E AER A T BE ST

None LA —FIRME . 22— DHABLER FEMXTR . HOTRIE LN EA PR None P71 TEVFZIE DL
NEBAPRIIR S, BlAnR 2R IR [ E R R ECRf R[] Noneo & RZHHE 1 -

NotImplemented Jtt 28 2 W5 — Fh CfH. 2 — A B A % AH 0 SR 4. X 5208 o & 4 FR
Not Implemented $j[i). $fE J7 A F & B Ty vA AN A 5 4G A 42 S AT 28 7R 1142 530 0 1. 3% [l
WAE. (R s Bk AT AR S 21 R s S s M R A ) BN N R AR 1T AR

112 I, implementing-the-arithmetic-operations.,

39 I AE: fE KRR Not Tnplement d ELBFHN . BN H M AARIENL, A5
I &% H DeprecationWarning. ‘BE¥HHE AR Python R4 45| % TypeError.

Ellipsis IS8 HA —MBUE. 2 M EARMEMEMS S, b gEdZmE ... SN BEAK
Ellipsis {jjli. EREHMENE.

numbers .Number XIS EFEAE A E, HSBIENEARZ BB AN E R R P 4558 .
BN G RAT AR — HA @A P4 . Python Hr R4 24 SR JEH B gy, H
WAZ FRF AN BT 2R i

BERNFRRRRIEN, B__repr () Rl_str_ () B, BANTHEEME:
o ENTRABINEFFHE, YA eSS, FFo 4 BA REEE 4.
o FORBASTERREIE DL R 10 Edi
o TRIE, B/NEUSHT T REFFER AR ZAh, AL
« REWZE, B/MUIRTRFAENENTZIN, HALWER.
o IEFUSAUESB N E 21 TR .
Python X 70880k . 77 S 8RR A 40
numbers . Integral IINGRRE: PRGN (WHFHIEBA X0
RT3 A P R R AL

B (int) IR FAETE I/ NECT, (2 RT 0] B A (BB RN . (e HA
EIZH PSRN, R A 2 MBS EOR , BRRGRAT SO0 A i 23
fir

f/R%Y (bool) MR FIREHR(H False il True. {3 False Fil True [HAYW AR GIEME
TR R o AR RAUZ R TRA, P R(EAES R G AT 73 BISEABL T4 fE O
L, BUAME LA AR AT A I 7 AR [ FAF R "False" B "True™,

TR R H B2 1R B 0708 B AL S M A 12 I e £ BB AR o

18 Chapter 3. #iE{E®Y



The Python Language Reference, (I 3.9.23

J#51

numbers.Real (float) KGR FRIRVLART NG E T S8 HPr 52 o0 BUE S Bl A s A2
R Z BTS2 LR A (DA C Bk Java SEH). Python AN SZHpHURE BEVE S8 HEH S
B EE 2T AL B SRR AT AE , EK ST 2 A F7E Python HH {5 X6 5 B4 FF 4 2 i A ik
AEIE, BB A S I RE S RO ARG S A A

numbers . Complex (complex) M4 LAk HLAELLI WURS HETT 5 HORF R SR, 4 K37 4%
BB BT — B 2 SR M e b 2 . real Al 2. imag
FFIL.

BEHER % 2 DA S R AR B A AT P 9. A FLBRK Len () TTIE L — 819 4% H 4K

Y NSRRI i, R AL SR O, 1, on-l, 8 a (026 H AL a [1] PEFE.

ARSI A ali: 3] WHERGISH kA SH, i<=k<j. MEREAN, FITHR
M E RSB RS B RT A 0 TFf .

A LEFINE SRR A 2 = A step” JEZ " JIRYIA ™ alic k] 8 a PRIISH x WA &H,

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

ARIENFE AT AS PSR G — AR RE A . (SR RS HAL R 5, H
R R A R W] AR 5 R, — AR AR G T AT U N R AR BRI Y . )

PATR 2B T Al 2R R 42

“FH (String) F47H3 2 /i Unicode R AH LAY FS] . JEHETE U+0000 - U+10FFFF Z NH)
A R A AR P FAF R P . Python %A char KA @R 745 5 o 9 AR
FRN— KR 1 TR S . WERE ord () WRF—NGAL B F A7 T U i
—AJERE 0 - 10FFFF 2 NIEERIS; chr () APE—NEREE 0 - 10FFFF Z NI
HAREHERCR K B 1 BTN FAFER AT 4:, str.encode () AT DASH 3558 B SCA R
str ¥k bytes, i bytes.decode () WA PASEIL S [m] B ARAY .

JCl — T A4k H AT PARAT B Python X§ 42 . A& NE DA 4% H o4l i g 5 B ) 2%
R . R A HIKICAL C BIedl) nid e Rk =2Us In—AME Sk M AL (—4
FFAARG ARG @ Aed, HAREESEARREREIH), — el @t —
X N2 25 1) B 455 2

TN TR AT AR . Hh R EE R 8 T, PAUEER 0<=x<
256 [T R . FATEREEAE (Bt b abe ') M B bytes () FIxESEnl i H k41
AEATEAS . FATEXGE R AT decode () I VARIS N FEAER .

ﬂ%ﬁ?ﬁu RIS R AIAE RO S T e A . TR AR AT Y] R Al VERRE R de 1 (R B H

e

FI A T Aob P 2 ] 28 7 51 20

List (51]) 53R4T U AE 2 Python %142, %3 B 7 2468 g2 £
DR, GERAEKE N 085 1 5] Tows 50 R )

FHBAl ARG E T AR . nTPAES N E ) bytearray () MIESSEAIE. BT
Je AR (PRI T 2 AN AT G 2 1), e LA T 0 B B AL 32 L AN Tl B S5 R T AR 1
bytes X% —3.

P array 24T MESMY AP SIRBURB], collections BB,

PR R R ER AT AR R A T 7 AR E A . BB REEE FARRR

Glo (HREATAIREA, WAl N EREL Len () IRIFEEETHRISRHE. LG5 LA AL PO R
SRR, KERFAIRAESR I, AR GF. RIS Res

XA AT LR IR YA AT AZ RN -5 7 S pry B A (] o 3 R R S 2 R 1 80 EE RN 2R
PIANCT RIS (B L 70 1. 0), WE—fEaH Hagt &b —1.

B PRR N A S A 2R

RO WBRGFRAARES. BT E N ER set () WiEgsaE, HHAE 2 J5a phEE ik
PEATIEM, Bl add () .

3.2. FERBEREN 19
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HEEA WS RR AT ARG . BN B frozenset () MrE#e0)E . T frozenset

K5 RNAIAE Hhashable, &0 AREAE S — MEA TR BHZ T HLAGHE
Wedgh R R F R R RIEGITRIIX R LS. BT alk] ATEBE a PEFERTI N k

B4 H; XA ATEZSAR R, WAl IR de 1 TEAIR H AR, NE RS len () AR [H—4

WL FF ) 45 H 8

H 7 A —F P AR i 2 1

T LIS R IR LR REME AR IA RN AT VE N E A H A 157
RO P LB AT AR A Sl S T AERT S g B T A B, R TR A S S B
o B R A A L AR — 20k . VRS Bl 2 B 1F 3 BN LU REHE I A SR 4
FHE (B 1 A L. 0) WEABY R RR S| F—AFH%H
TSR AT, 33X 5 W B DA E A TS N i o A - P AR FE A . B AN
BN 2 PR Y, {HR R [ A B P o A 2 S N B oK R A &R B3 LR A
.
FUMCURTAS s EATAES (... FRYESRAIE (BT R 2R .
P A dbm. ndbm Al dbm. gnu #4L T AAMOBLE 2R ARSI, collections fibts 2N
It
3.7 R EE 4% £ Python 3.6 it 2 Bl T B A AR BB #E AT . 7E CPython 3.6 HH 48 A7 S04
EL ISR 214 B 24 A e — S S IR 55 11 FE o 8 S R

PR HRY SRR AT AR T sR B 3 (B R NTY):

H e SR F P E SRR B0 5 nT i PR BIUE SORBIEE (B0 5 42 SL /N o B R0UE FH S R B HF

—NBEINFE, HPEERKE NS RERNE LHESHFE .

TR R

R ES 25

__doc__ R B SCRY A5, A NK None; ASwi R4k, | 7[5

__name__ GRS D]

__qualname_ Z R B qualified name, 5
3.3 HTA.

__module_ ZRBUT BRI 2K, A WA None, A5

_ _defaults__ HEAARIMEN S B ERASEEA S ocH, e | W5
A BIAMENH None.

__code___ EN TGN IR E S DES]

__globals__ RAFHOZ R 2 RS R 5 | - BT JE By | Hk
ARt 44 A3 (6] o

__dict__ fir 44 25 I SR R R M w5

__closure__ None B & Z R R ER BT . AKX | Hik
cell_ contents BB,

__annotations__ | WUESHIMERNTFI. FIMABESHY, WFEERRERE | \I5
YENA "return',

__kwdefaults__ | (UAEHRBFSEIOMERFIL. RG]

KR35 Writable” fJE #E35 A8 B Y 262
PR EION AR SRR ORI B B R A, BN mT DA e 4 R KM I e et . B IR RLAY J
PERVSARE RSB IR R . 2 & S AT RIS P LR . KRR T ARG o
AN ERHE M
LK G AA cell_contents J&ME. X ATHUTARKH A KB E A ITHIHE,
A KRR HIE SRV BUME BT AACHACES X G 3G 2R SO BRI i . ce 11 82U
A PAE types BB

JeBilJiik SPIEMTEGE . FETBIRAEAT RTINS G GBI 7 SR %0 -
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TR BT __self NRSIBINZRARE, _ func_ RS __doc_ AITVEN
WS (5 _ func_ . doc_ YEMAAED; __name_ HHFVELFR (5 __func__._ _name_
EHAMERED: __module_ AUENTEEIEIZFR, A NA None.

J7 Y SRR (AR F 2 BRSO G AT T R R

F 5 OT IR TR — B TR PR 08 (BT Rl % 2K — 20, AR %A
PEN P SRR R BRI A R

2t i AT BIPREL > i P SR Bt G iy 5 AR NS BT iR ey, FESLBIRS 4L
__self  JEPEBIAIRIHBI, HSFETIENR . ZFTEIAN __func_ JEME KM
BREON 42

2l i IS BRI — AT EXT R T KN — AL BIR G, LHIXRE __self
JEMAZIAL, H_ func_ JEMENSEIIIRN W T Z BB A .

W ANS T ERT SRR FH I, S5RGBT Z R (__func ), HRFRHI (__self )
BASHBNELWTL. B, MK c—MEET £0 B X, 1 x & c ilg—5Efl,
WA <. £(1) ERTRA Cc.£(x, 1),

M AN ERT G BNTE A R EXN R, R __self_ iy 5L SckR B
RHEARG, WKL <. £(1) @& . £(1) AERTIHM £, 1), Ho £ XMW
B2 R AL

T 7 A BRI BN 52 ) SE B N S B A B e R IR SR BB BUE e s A A . TESRSEREBUR
—FE AL Ty R B IR A 48— DA AR T H A Z AN AR R . IR B X R A A
AT H e CREG HAth V8 X5 (CAKFTA A8 652 FER RN R & % A AF
oo A —NFFE AT SRS BT P R BN S WlE o 48 58 71
XRERYAE S X S R BRI B A & K.

MRS — N vield 5] (Wyield i% 4 BY) B ERBE T ERARE—1 £ & 8 &4
AR ) bR B R IRE, B R ] — AN T DABRAT BB B g AR g 4 T R R B AR
iterator._ next_ () HEHSSEXNRE—HzTHIEMHEH vield A ML T —
MER I BRI REISTrecurn IEAEEPITEIR B, $5]% StopIteration 3
FH HIXANEAC EEH 2 35 R R ESE S TR R .

PpRErRE i async der e R REEUT iR WAz S SXAERY R ECTER R T B 2k
[a]—ANcoroutine %% . BRI et &rawait FixR A fasyne with flasync for iEh]. G
]2 WrAEaT 2 —17.

SRS BB il asyne der RE OIS vield BRI REE T ERRRR R 5+ £ R 25 &
o XA R BER R 2R Bl — R IR &, X fEasyne for i) 3k
PATERELIA
PR ERE N aiterator. anext_ J¥ERFREl—"awaitable, JERTGSAERERERT
PATHEIHyield oA —MMH. YERBIITHZE W recurn A RECKER, 451k
StopAsyncIteration S H st B8R B~ H{EE G AR

PE PRSP E BRI S 2T C IR AN E 2 . N E BB 145 1len () Almath.sin ()
(math Z—MFRUEP B . B RSB BEFIZER R C BB Bk s
__doc__ jEMRE IR AR, REA A None; __name_ 2 PREIIAFR; __self
WE N None (BN —4H); __module_ ZRETEHHN AR, WREA WK None.

WET L BB RN ERB S — A, RAEE S T — M C R A0 I
KBNS EL. WEITIEN T )2 alist.append (), At alist Jj—ABIFEX G FE
I, RRRR R BRETE __self KWLM alist BIARICHIXR .

RSB S  X e gaE e HAERE B B3LpIng <17, (HRWa DA ER_ new_ ()
AR RRAL, SIS RSEHS_ new (), FHHAEEHEERT, WGy init ()
SR ALY S, to initialize the new instance.

Rl AT RZER LB A AE TP E X call () JiiRAE T AR

Bitk Bidei2 Python ARG AL LI, MF A A% 08, dimport iEA LA IHA, BH @
importlib.import_module () FINEN __import__ () SFRECLEM . IR HA BT
TG SEBLR v 44 25 6] (X2 Rl v e R __globals_ @S HMFM) . EESH
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BEEAI %7 PRSPl . x YT m.__dict_ ["x"]. BB RAEE I TRIH A
B xR (RS UG AT EE) -

JR MR 2 SRR iy 4 2 [ T8, Bl m.x = 14T m.__dict__ ["x"] = 1,

e LW (F5) J@: __name_ BRI ZHR; __doc_ HARHLA SCRY AT EE, WA N
A None; __annotations__ (W[i%) H—MEEE 472 T, B RERBA AT IR
_ file  JERIHOS RN SR BEES , WRE MR H — A SCHF G . BB R p ]
REWA _ rile  J@EME, BN C bR B SRR B MRS NI X M — S shS gk -
R % R T S SO AR A

ok R gtk dict_ NPAF S QAR AR a4 25 1] o

CPython implementation detail: i~ CPython {& PIRIH P LA BEE , YRLIER BT TR A7
PR, BMEZ T UGS SR5 . AR, ATA 3% 7 ol PR R HORAS DA B
L.

AR B8 LFEX PR A — il o 2R SORAIE (L% 2 L —79). ARG EL —HFil
XL PR SL fr 4 AS ). RIFHES | A E e b A 4R, Bl cLx Sl .
_dict_ ["x"] (AEBAAE L8 T X R A A e A @ R 0 . M RFEH P ZIEA B
PEZPRIS, SARSAE R P A . XA ERA M C3 By, RIEEAEAE i aTe dhRgs
¥ RIAG 22 25 2k B AR 1 3] — S L [FAR S BB R EF IE B 04T . 45 5¢ Python ff 1) C3 MRO Ry 11
WA FEA 2.3 AT SCRY https:/www.python.org/download/releases/2.3/mro/.

B AERIET N BB ©) K77 —DRIFEX G, EXRFFAN A __self  J@IA
CHYSEBITIEN R o MHL7 A — D FETEX RN, BRI LIS T X R BRI
MM __dict_ s WEMSMRBUSER AL G S/ i 5 .

RIB A & BRIy gt (RS R IEAY 7l
FXFGATGAR A (L _E30) PAAE—AR5EB] (LF30)-

FRRJEYE: __name_ ARIAFR; __module_ NZRFTTERLLN AR __dict_ AEHE KM
B PFH; _ bases_ AW EIEMITH, HIELAEREISN R P9 E I FHES); __doc_ A
BSOS EAF RS, WA WA None; __annotations_ (A[3E) A—MUE T 472 7, ©
SERE SR PIA T IR B

HeSl ST A A0 (I 1 50) . A5 I I — A R 5 ST A
SR, MR A e T M A . LR o BN 0SB 0 560 e
SRS . WIS ARE IR P 2 RO, & AL S0 Pkt
G, self  JRFEHIESLN. #AS IR A R AREE L S0 E Sy <K N, BT
RS C Ao 2452 B AU 6 R R 7 Ak 5 0 52 9Lk 22 /A, o0 B8 30 ) P T il 5 9
FEHCERIY _ dict_ RRERIA . WRRIEI KRN, M LFRINKRA_ gerattr ()
i, WA O A S A B
JERERR AR 2 RSB I, B R & TR T I, WK setarer ()
Wi delattr () Jrik, WLRRVEIZ WK B AR SE O 0.

ARSI A LS R A FR I ¥, S DAPRZE BT . ANt . & 04 ok ik Ak —T,
YRR dict_ HEMSML . class_ SHSEEINT M.
/O % (BRSCAEXR) file object Fmm—AFT I SC: . 7 Z Aty X n] B R B SCFEXT 42 open ()

WEPREL, PAK os.popen (), os.fdopen () Hllsocket Xf 4 H makefile () Jrit GA T REAH 5
Sy AT T H A A At bR AR ) -

sys.stdin, sys.stdout Ml sys.stderr QWA AN TR R IER A . i D A R
SRS BN DASCARIITIF, NIHRRL(E 1o. Text I0Base MG IS E LAY M

PSR o oy AR g PO O T Y SR B IR R 2 T o AT S ST B AR I AR 28 R A 114 SE i
A, NN SEREE WAE IAL—IF A 2

R G AU RN ik A F 5 49 W IAAT Python fURS, siFRbytecode, ARG G bR RO 52 1Y)
DXBITE T o RO S A0 350 R A S b 42 (RERPIT JR i) i X5 T, miAURS e R B
N3G T HBAS A AT BB G A R G (RN BT R Es T I S Y
). SERECHRAMN, BB RANZ, ARSI ARG O ige HEE 2 A .
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FRERE LB M co_name 45 T ¥4 co_argcount N E S8 B HGE (L5 {UFR
P S B A BOIAME R 280 co_posonlyargeount AR B S50 8 (G
AHEINMEM Z%0: co_kwonlyargcount AR X #FSHWEE (BFEFHRANMEN S
#0); co_nlocals AR HUH H ) R A B4R (BHE540; co_varnames A—PMHEEJF
IRAS B FR B TCAL (B804 HEXE IR BT D), co_cellvars H— NS ¥ E R A8 A m
JRy AL 4 PRI JC 4L co_freevars A—MNEE HBHA R ITL; co_code H—1
FRFAR A A B F45 1 co_consts Sh— A4 745 B BT F ) 5 8 10 T 4
co_names A— /MU F AR FT T 94 PRI T4 co_filename Sl g G TR 1K)
Y4 co_firstlineno NREEITHATS: co_lnotab N—FEfFH, Hrigwmms T M
FAT WA & EAT S B GRS S IR R TD); co_stacksize HERMIHR K/,
co_flags N—PEE, Ho gl T fEREES T H I 2 AR .

AT A HT co_flags MPRGNIE L WK EEEH *arqument s IR ZAE R AR
RIESH, W 0x08 BT WU *keywords JEHHZE ML X 855
B, W ox08 g E: MR KEGE M EMRE, W 0x20 (i E .

KFEEFRH (fFrom _ future_  import division) B[] co_flags P IRENI R
I ACRE X G ) o2 15 et PR AR G R eR R A i B s P R SR B R IR B 02000
7 #EF L[ Python KA IS 0x10 A1 0x1000 {iz.

co_flags HRHABAIHEOR EE R TR

QR R R TR — D REL, co_consts PRYEH—TIRF 2 R BV STRY FEAFER , AR E SO
°K None,

WX WO RFTR AT EATAT R BAE RIS R (TR 30), B @ B TR BR ek 4L

Rk R @ E: £ back SAHT—ERT R IR E) , W2 FiRZ AW None; £_code
Bt B AT ISR R £_locals I TARAMA RN T I £_globals M T4
4 it £ builtins HITERNE (GA) FF5 f_lasti GRS (K25
PR — ARG,

i8] f_code &8 k— BHiTHEME object .__getattr_ , PfiHES% obj Fl "f_code",
TRV BEME: f_trace, WERA A None, WZFEAAS AT A 8]V H A2 30400 ek Bl (el 1A
WA EFEEDPIRE T A — A FF - X PAUEA R £_trace_lines ¥4 False
HEEH .
HARP S T Ak 2380/ £_trace_opcodes WA True EAVHEAEME R P, HHER
LSRR B PR T | & 1) S R B B R B R B, X RES S EOR E LR TN .
f_lineno MM Y FHITTS - FEX HEH AN — IR EE R B TPk EL 38 247 (CUH T 5K 2
H) . Pl T A LS A f_lineno SEEL—> Jump g4 (R E T —iE4)).
IO 52 32 R —AN T vk
frame.clear ()
W7 B Z IR A B A A AR S I . i B RAZUE T A s, AR
%g%ﬁi A BB S WO S IR ERE | (B a0 43 7k — A~ 3 AR L e 2
JatE D

GRS I IEXEAT, W5k RuntimeError
3.4 FUHTIA.

B g XTSRRI R — DRI Ok 455 R A R R A d— A M g, T
AEE A types. TracebackType T HIA % .

TR A EE R R RT 4, SRR AR TR R IR, SAER N R IT E 24 5 =]
W2 AHEA— IS . Ak A— AN, ARER BRI B . (B Wy 1% 2] —7,
) EWEHN sys.exc_info () Akl HcAm s =m, ARl FH1 __traceback
YRS T AR, RRERER S (LRI B ARERRTD DRARR AL T3
HAE, BEWE/EN sys.last_traceback XHTEH
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X R BTE R [T 5, Il [l R 1) I8 R phe s I A AT 3% to_next JRMERAA K
TEREAIRRIRER .

Frokig R L tb_frame $717 Y HZ R AYHATIE tb_lineno 4 A4 T W IERTT S
th_lasti AR B AdE4 . WA AT BOH VLR except 1A B0A finally A cry 15
A, IR A AT S R R 182 T RE S AR TR 5 AT S AN ]

Ui M tb_frame 25| & — /1~ # it F A object. _getattr_, M7 Z 4 obj H
"tb_frame",

FRRPI T S JEME: tb_next NARERESH N — )29 GEAE L ERFEID), WRER T —ZH
N>/ None,

3.7 Wi s [nl XS BUAE AT AGE A Python AGAD W X HBSE G40, BUA LI th_next JEPER]
YIRS VIR XLk R __getitem () ¥ ME MY R . %0 S n 1 N E 5
slice () EECRAIE.

PRk L@ start AFH stop N EFY step MK AE: F{EHUAEHE NN None, X4

JEME T AR IR,

CIPIE SE S e h B

slice.indices (self, length)
M5 —A ST B Lemgth JF U SIAE U R0 T length 465K BE ) 2% L 51
YR AR A5 B W] F5 3 . HoaR [BME ) = AR ln oo dl s X 280550 Y1 F Y
start I stop R 515 VA step 2o KAH . KRGS H R B N H I8 5 LY R A — 20 oy =X
AbFE

RS XS S BT R AL T —Fh bk G b SO IR R R BN G AR VAR R T . BAS
TrVEXS G R HE R AT G e, R R B P O vERT S . 24 R RS 3R
— NS HTEXRE, LPRR IR B S, B P. BRSO EN S
HENE AN, EENprERE @@ e T i 0. FSrExgelEsd hEn
staticmethod () M¥EEERA %,

RGIERR L ERRMES T E R H A G 8 Sk as MRl 8 52 B 3R BUZ X 4 1Y
HR e EFEX RIS E PR T EAE L3 e s —F ik . o5 vExt
SR N E N classmethod () MiEs KA.

3.3 BEFEBR

— AR A SCEAT RRIR A4 BRIV 7 VAR S R R TE R MR i R B (AR 2 sl S
YIR). X2 Python Sl & HAF E R A, ATFRNEBEITE XETREFTEHEMANRETN. 250
Kul, WR—DEEXTHN__getitem () W, HH = BIREH—NEH], W x[1] FHAGHE
MT type (x) .__getitem__(x, 1i). BRIEAUEEAGISMEDL, FEEA & SGE Y4 7 A RHEZ R AT
TS| K—A7eE QA% N AttributeError B TypeError),

Ff— AR IR 7 15 W None FoR XMW E/EART H. flan, R DK __iter () KA
None, mﬁ%%?ﬁ%ﬁjﬁf%ﬁ%, BT H LB iter () K51 & —A TypeError (i A2 []iR
Z_ getitem _ ()).

TESE BRI An] Py B R B AG2RT, AR B2 — S AR UL SE BURE BE X BT S e 1hi I 24 12 2 I
B, FEEAAN TEE A ERAEXT TR A S 2 B, (BERE) A A RERL A B . GRS ML —
SE & W3C B SO GAR B i) NodeList $#1H, )

2 __hash__ (), __iter_ (), __reversed () VAF_ contains__ () J7 3%t MA 45k AL B oAby B &5 &
TypeError, {HHEEMKIi None J& T AT X4 B4 T A RAREN X — 55
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3.3.1 BEXEH

object.__new__ (cls[, ])
T AR —A ols ERHTEB. __new () @— AT E (BA R B AR 75 2 i =l
), BRI KB T B R AR — 28 HARMSHS LB SN GGk (2
PR . __new__ () HIRIMER A w5 55000 Gl 2 cls BSEB).

WA S 2 T S E S B super () .__new__(cls[, ...1), #HZEN_ new ()
T VE AR B — A L ﬁ‘F*&fEﬁﬁ%ﬂkEﬁéﬁ@J@E’b&@ﬁﬁ,ﬁ\ lil

MR new () FEREEN G A gL 7F HE AR A T —A> els BSLB], WIBTSEBIR__inic ()

TERFPA __init_ (self(, ...]) WESNHMEE, b self S L Ol RS-S9t s
KR TS RO A o
WR__new_ () RiRE—A> cls BSEHT, WEFFEBIR__inic () JFREASBITT.

—new__ () BJH B FER AR 72 (BIA0 int, str 2 tuple) & fi LI B R . B
AL B E SOTH R E R DA i 28 G

object.__init__ ( self[,...])
TELG) Gl new () @EZ G, BREVAREZ VA HSECSEHA B SR RA =0
SR —DEEWBEE_ init () ¥R, WHRRAENMIURMLAE  inic () ik, st
o s S FH B DA AR S 0 23 i AE i R0 aR 4k flAN: super () .__init_ ([args...]).

B R EH _new () M_init. () WEME MK (H_new () f]#, I
M init_ () &), FroA_dinic () & AY{H X AEJ& None, 75 W &7 s 17 W 5] &

TypeError,

object._ _del_  (self)
TESEOPRF B B T o SR RIRR N ATt ds (RIEY ). WER—PMEERRA  del () U5
W, WIHPrRARRAR A del () Tk, i e i e DA OR 55 B BE 285073 1Y) I A
I
_del () ﬁi%ﬁwx (ERHERE!) T B — RS BIRS |HR MR A . XPFR A &
Ao del () @RAIAETERIR GO PSS PR et BRSO E /Y s M4BTI CPython
%Iﬂ/\zlﬂﬁﬁ*()\

U IREARE M A S RN TRTFAERIR SR __del__ () Jriks

filE: del x HFAEHEIM x.__del () — WIHKK x MEIUHTEI—, MEHNITE x 15
VTR I A -

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

hz%:
gc FEHAY SOk .

B mTEM_del_ () ﬁ{i‘iﬁj‘ﬂl_ﬂiﬁafﬁﬁm TEHIAT IR S A 00 e R 22, 1
NITEI— A5 3] sys . stderr, Kl

o _del () WIFEALEAMEIITH BN, SRR ELRENNAM. MR __del ()
s LA USRI A PH ZE G IR, W RE A AESEBE, BIUMZIRE WO IIT__del ()
T BT R A A BT AR

o del () AIRAEMPRES: KM BOg T . B, ERFEUI MR (65 AR
Br) ATEEC MR BN None. Python S PRUESEMMERAEHRE ih 44 R DA BAAS T I LRAT Sk iy 4
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object._ repr_ _ (self)

B repr () PEREIH A —DXRE “HR” PRI, WERATRE, XM RPN ARL
f) Python Fik=, REMH R ERAAGHFEBENX S (REFIBELHIREE) . WRXAEE, WM
REIERAN <. . .some useful description...> JFLHE. REMELI R —DFIENTE,
WR—PEREXT _ repr () HEREX _str (), WFEFEAZEMR LY “JFIER” F&H
FORM WA __repr ().

B EEE RN TR, R R R A A 5 5 (5 B LB SCR R E B .

object._ _str__ (self)

il str(object) PARNEKEL format () Fl print () M LAEM— DX “HRER" sk
KR FAFERFOR . RIEHELIUA—A TR R .

WhiSobject.  repr () WIARREIET _str () FHATYIRE—AF L) Python ik
3o AT DAGE o O 58 ol O HER A AR S .

WEERR object g MHEAEB &AM object . __repr. (),

object._ bytes_ (self)

i3 bytes P AR — DX RIGFATHI R R . XV I%R 14> bytes X5,

object._ format__ (self, format_spec)

Mt format () WHEMKEL. PR, X FF$F oA BRMEALK str. format () AT
PAAE B — AN 52 1 Rk FAFER R . format_spec S BUR AL Sr BT FE & R T AR 1 T 45 H
format_spec ZEUNfREER ML format_ () MZRBIPUEN, At kEEEs 2L 3T
BEAPE AL, O AL AS 2 T TR

2% formatspec | fARHERS AL TEERIAIL o
IR BN — NPT AR
34 RIS object AEHH) _format_ HHEAIRY e AMERTIRZ545, #4731 % A~ TypeError.

3.7 U S object.__format_ (x, '') BAEFFFT str(x) MAFRE format (str(x),
T ) o

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq  (self, other)

object._ _ne__ (self, other)

object.__gt_ (

__(self, other)
)

object.__ge_  (self, other

PAESXBERERR R & AR k. BRSSO EAFRA N X RN x<y WA x.__1t__ (v).
x<=y fifl x.__le  (y). x==y M x. _eq (y). x!=y Wl x._ne_ (v). x>y FH x.
_ gt (y). o=y A x._ge__ (y).

RS E R SEOTEA VA LI, & B ITVA W B2k M BABIXT R Not Implemented. % M
Bil, IR LRI False 5 True. AidSihn BiX e Al AR EHERE, HUIiR I H
BT RERWT (BIAVES i 1R 41F) . Python ¥R IAETH bool () DARfE L
HEIL AR

N O T, object MM is KL _eq (), FFTE LI Z R N B AE IR [
NotImplemented: True if x is y else NotImplemented, XfT_ ne (), BRiALZE
FE4h__eq () HXEEREUL, BRIELEHR N Not Inplemented, HEGERAFZ A1 A HA R F X
FEBOALI; B, (x<y or x==y) NEIFREWE x<=y. ZHRRNZE A Zh 4%

YE, 5% functools.total_ordering ().

WAA hash () WOHIKES, THEGIAETTSEHSFj SULRB T T I hashable 3%
I R AT

26
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XEFEIFEAFESERA (ELEDSHA LR ZBREALDSEERER)
Mg 1t () F__gt__ () HRAXNFWRG, __le () F_ge () HRXF 7 # R4,
M_eq () F__ne_ () WEEMACHRS. WRHANEERPRBANRE, HAHRERER
BB ZE B E RO B B B B3 T2, R e e A S VR0 SO ¥, A I Sl 338 20 ARk
ke BMTFERARSHHIE.

object._ _hash__ (self)
T E PR hash () PR A A2 B B- T3, B TG A 4R 28140 4G set | frozenset
PAM dict. __hash__ () WiZiR[El—/NEEE. W15 L4 SRoA [R] BT o5 1 E— 4R AiE J@ M e H 2L A A
WA (E: @S RIS S R RS &AW A (IR, B e TEh—17T
HIF X% TG Az .

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

fiill): hash () KPR A E__hash__ () FEi&EEDERET Y Py_ssize_t IR/,
HH 64 AL 8 AT, X 32 AIAEN 4 FAT. AR AXRY__hash_ () WAHEAIF]
PR/ E AT HARAE, WO ORAG A eARB SCRA Y SR . ORI X — AR ) B 2

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

MR- ANBEEEL _eq () Kk, WBaWARNZE N hash_ () #4E WHREE X
T__eq () HEAHEN __hash__ (), WIHSLEIE AR P AETERFERT, WE—LE
ST AAERGHEI T __eq () J5ik, WIRRAZSEI__hash_ (), AR S04 S5 I 2R gt
HIMG A e N AT AR (AR R A A A 028, B TR IR G A il )

P BN A __eq () Fl__hash__ () ¥k HHENSEMNS (ACBIN) i
WhEARMEE, HFH x.__hash__ () RE—AMEYMEPAFLR x == v FREKRE x is v H
hash (x) == hash(y).

—NRURERT __eq () HIRAEX __hash () MEHFFH__hash () AN None,
W—ANKW)__hash__ () 7K None B, %ML HIREAE— DT 225K B IG A (B S 1A
g% TypeError, HE¥EK isinstance (obj, collections.abc.Hashable) ¥ IET
HAR B AN AT UG A X 5

MR —DEBET _eq () WEAFERERALEM __nash_ () LI, Wi ikE
__hash_ = <ParentClass>._ _hash__ B HEHMRE.

MR —NREEH  eq () MEFTEEMEG A LR, WYV ZAERE X TS __hash_ =
None, —MHTENXT_ _hash__ () PNER#T| & TypeError B L& isinstance (obj,
collections.abc.Hashable) 4% RHIH SIS 752 .

i) FEBRIATE DL T, str Fil bytes MR M__hash_ () (HMHA— AR AT HAIRBELE It .
FIRENIHE— 4 Python JEARE h ORFFAAE , (HEANTMEAEEIZIZ AT Python [HZ A H] T -

B2 R T B B A O AR A U AR VRS IR O B AP TRCR B O(n?) 42 2% 32 il i
MR IR %52k . 52 http://www.ocert.org/advisories/ocert-2011-003.html T fBE
WSS A (2 S S A AT . Python AR PRI MR T A0S (GER ETE 32 71 64
iz A —E) .

5 WL, PYTHONHASHSEED.

3.3 MU A% BRANE R A BEPLAL o

object._ bool__ (self)
el 7 YA PASE B A A DA S B ool () #84E; WiZik[A] False B True. WIRAE LI
Tk, MaELFF R 1en () FHAEHREEHESHE XN R ZHE N . R DEBERE
X den () WREX _ bool () MM LB E.
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3.3.2 BE LB
FIPAE SCRA 5ok B SO REBBIETT (x.name B6EHT . MRS ) A9 R4S S

object._ _getattr__ (self, name)
LERIN BV F 5] & AttributeError MR #HH (RTRE2WH__getattribute_ ()
B B T name ANJg— LGB self MR XRZM P HEEMT A T AttributeError; ¥
FEXF name FEMEJRIERM__gec_ () W5I& T AttributeError), HHEN MR H ($EW) &

ME(HEG 2T & —> AttributeError %,

WHEBOMREEZSEL EFEMH KB N, _getactr__ () AWM. (X2
T getattr () fl__setattr () Z BB ENAXIRME. ) X B T AR d
AR EW TG getattr () RFI¥EVIR SEOIHAB R B 2 /X T 5L 648 &
KU, AR TE S T S A AT AT (238 A B HABXT 5 ) 5 n] DA B 1 58 2245
file WHSH FHM__getattribute () Jry& T MREIESREBOS @ MHDT 19 19 58 245 A IME o
object._ getattribute_ (self, name)

W2 T v R DASE IR S S Bl @y i i) . AR Kb e LT __getattr (), WG
HEASWEA, BiE__getattribute_ () BXMPEH B ZE5 X T AttributeError. it
FEN 2R (RFIW) JEHEESR T K —4 AttributeError $HE. Ry TG UL LT
TCRR BV, S IR % 6 A2 TR LA A (] 44 R I 32 28 O v SR U ) B I TR AT AT JE A, Bl

object.__getattribute__ (self, name),

W) ey A sl B R P RO 4 R T A 5 i 17T
LB B ik

gl &K —A it} object.__getattr_ , IS4 obj, name,

object.__setattr__ (self, name, value)
B EAE A B Bl R I R o XS S B TE AL (R (A PR 3 S 2 ) o
name FJEVEZFR, value FEREG @ HERIE

WR__setater () MEWREA—ADLBEN:, ENZHMFAKERIIE, Bl object.

_ _setattr_ (self, name, value),

Fl&—A> #HilTH4 object .__setattr__, [fiHZ% ob], name, value,

object._ _delattr__ (self, name)
FUT__setattr () (BHAERIAMBRMAERE . BOTEVIZE del obj.name X AR
AR SO AR

Bl % — HiTEMf object.__delattr_ , FfiFZ4l obj, name,

object._ dir__  (self)
W EAAERAH AR dir O BFRRA . R EMELAUA—NF8. dir () 2R EIF)
e R FH R HHET -

B3 IR R 510

FRRZPR __getattr_ Ml __dir_ IW[HEHR B & SOWBIEEM TN . BIRZH __getattr
PRERN M2 — 25, HAHh— RN, IFRIETEZRENE| &K —14 AttributeError. I
WA EFE®KR object . _getattribute_ () RIERHIEFRBIFEAJEYE, W __getattr_ £
TR dict_ Wk, KRIEFIRFSE %4 AttributeError. WIRIKE], BoPABHEA A
IR [l 25 5RAE

_dir_ PRV ENIRSZATI S AL, I HaR ] FORBE T P A AR TR A MR AN ARAT
1, Fomi— MR dir O B

FEHE NS [ BT (R E R RS ), nTDAKHRRT A _ class_ JEIERE
H—A~ types.ModuleType [JF. Hilln:
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import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose {self. name_
def _ setattr_ (self, attr, value):
print (f'Setting {attr/...")
super () ._ _setattr__ (attr, wvalue)

sys.modules|[ name ]. class = VerboseModule

fEl: & B __getattr  FIREMBN _ class_ Nl @ y; M AT AR -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

3.5 SR class_ fRBUBMEECH A

3.7 WUENA: __getattr_ Fl__ dir_ BiHJEME.

hE%:

PEP 562 - B3t _ getattr fl _dir__ Fiif I THIRE) __getattr Ml __dir K%L

SCHlHR 2%

PAR RS — N E TR (B #638 528) B9SLBl BT —A Brom & 2R i b A4 <52 1E
(R IR AR IAE BT 4 R A Bk ) o FEPVRRBI, B 8t irg #2
__dict__ WML E R B R I
object.__get__ (self, instance, owner=None)
T M DRBUIT A & 5 JE v (RIE D) B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A F IS instance J2 ¢ FI RV W EPERISEH, WALEE owner 1) 0] Ja& 14 3% [1]
None,
B YRR 23R B EAS 2 A B e 25 & AttributeError FH.
PEP 252 §§0__get__ () WA —Z2ASEM AT AXS . Python B B P AHiA RS S HF AR
K E S5 R, FRUess = T H W RRER T 240, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set_  (self, instance, value)
Ve M7 V5 PR instance $55E BT 35 2510 SE B JE A4 M8 value .
WY, WN__set_ () B__delete () SRR R “BdEiiARd”. HE2H70 S 74
R gk %5,
object.__delete_  (self, instance)

A D5 TR AR instance $5 7€ i T4 3 210 S Bl S A o

object.__ set_name__ (self, owner, name)

TEFTA 2K owner QUANPRMN . Flidd S HIRIEL name.,

il set_name__ () HRAIER type WS I —TR BN, P IAERAEB0IR A
HZ 5 SUBONES I — AR, w28 2 CHb iR B FLf A A i 2

class A:
pass
descr = custom_descriptor ()
A.attr = descr
descr._ _set_name__ (A, 'attr')

3.3. FHKFHIEBR 29


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

The Python Language Reference, (E] 3.9.23

WS el 23] 2.

3.6 UHTINA.

JEYE __objclass__ 2 inspect BN HEE MR E UIEMER (IEFB EIRIEA BT30S
RIBHEMZATI N ) . T AR AXTGORU, Bl ARSI sk f— e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ SCHLT C HHYARSEE I ik B LR ) -

T AR 2%

BHUick, iRt la “4ET N XIS g, g My B R g8 Vs B v B EE 3
_get_ (), __set_ () M__delete (). WMP—PXGE LT AT EFRPIEE T, B
IR o

JENET 8 BRAIAAT SR N — DR R A R IR, R E SR B, a.x ERITFSM a.
_dict_ ['x'] JFlf, ARG type(a) . dict_ ['x'], EFRMKKER type (a) B B,
ANEFETE,

B2, WRARBIRELR E ST AR T IARIXT AR, W Python W] HE S FE UERIAA T H- i MGES il i 4%
Tk e EER S AEAE S AR RSB I AR i 7 SO a8 7 3k S B 1 iy 0 2R e

ARSI TG S — M0 E a.x. SHAE K a TiE:
BLAZH B B A i LR O 3R PO e — M IR R TV x.__get_ (a) .
S ANRGEE R DRF A, a. x PR type (a) .__dict__['x'].__get_ (a,

type(a))o
R WEREE] DI, A.x WA A.__dict_ ['x'].__get_ (None, A),

YR R a 2 super I— LB, MZEE super (B, obj).m() &FEobj. _class__ . mro
MR B WESE FRER A RFEA AT AR L EMA RS A.__dict. ['m'].
__get__(obj, obj.__class_ ),

T B9, KR E A e R E T e T RS AR AR . — N AR T DA E
X__get_ (), __set__ () Ml__delete_ () WHERHEG. WREEAE L __get__ (), WisHJ=E
PR AR F AR IR AT B &, BRAEXT S LB G A N R JE . AR IR e LT _set_ ()
M/ delete (), WER—MEIHIAL: WRLEHAEARE L, WER— IR ERAL . @
W, B AN EX  get () F__set_ (), MAREIERIBEEMEA  get () k. EX
T__get_ () Ml_set__ () (F/s__delete_ () WMEHREHESEEAEHLOFHPREL. 5§
ZAAXT L, AEEE R IR R ] R S T B A

Python 73 (F3E/T] estat icmethod il €classmethod 2 HHITI L) # RN LM HiA R A 2B
fy. BT, SST DL G SRS k. ALV AN ST A 2 EAL SR RER 7«

property () HREURAEARIEREIA IR IN . FILSL BN B EEAF B AT

__slots__

_slots__ FRVFERATRAMAE IR T (WL EIE) FF45IRAIE _ dict_ Ml _ weakref__ (FrFRAE
__slots__ g IS B B AE AR T )

MR __dict_ WIARZFEFE M. @Al R #5822 04T

object.__slots__
XANRAE B ARAE A7 AR AR AR SR B SE B T 28 T 40 S A AP R 81 o _slots__ 2328
E AR AZ B AR B S ) I LR A B A S B RE __dict B weakref .
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{Ef __slots R EEIN

AR H— M _slots__ BRI, SLBIR) __dict_ Fl _ weakref _ JRIERE S ATV

WA __dict_ APEr, SEBIEARELA ARTE _slots_ & LB HHAS BRI, 284 — KRS H
M)A 2 EXF 5| & AttributeError, IRFESHLAH A R, WER '__dict__ "
AEIFE __slors__ R EAFER A1

SRR RN SLBIE _ weakref 785, WIE LT slots__ B SCRpA HSLBIRY 5 51 A .
RFTFEIFFETIN, W ' weakref ' MIARITE _slots_ Hh R HIRFAFH T
_slots__ 2 IS R B QG A 2 ERBER LS. ik, TR AN R R i i
__slots__ 7E X SLOVAE B EERINME: B, REMERF 2B HERIRSHIE.

__slots__ FRWIRE A HIR T & LB QRPN _slots__ fEH 72K FEFE . A,
TRHLPAT __dict_ M __weakref  FFRAFENTWE LT _slots__ A 24 AL S ARAT Aokl
HERZAFR)

WSR2 O EAE R FEFE P A @ S, Wy B B e U S ARl i) (Rl
i H RSB IAGR ) o X MR SRR & L AR RELIRIn— B 1k
BT BLAYAG AT o

Bz _slots__ AEMTIRAE R ISR E” EZRBBIN int. bytes Fl tuple BJRAEZ.
AEATHAE R ER [ iterable # T ABEIRAE S, __slots__.

R —A> FHREG _slors_ WR{E, MR S SR IR AL AR . - S (B T T R H
BB YE inspect . getdoc () HHIFHFE and displayed in the output of help () A% A
BIRBI SR AR

_class__ WREOAEMADIEA R _slots__ B E1E -

WA Z RO SRR 2 BAoR MR PR, (A — DR A R Q8 R JE it Al R
AT 2SR RO A )R i S EALNAF5] % TypeError,

WnRsfiterator I _slots__ Wl A ACAR IR MERIEE—Adescripror . (B3, _slots__ J&IERF N
— kAR,

3.3.3 BENKEIE

B DRYR T — DRI, DAERXDNLL PN __init_subclass (). XHE, MR TSL T
RATAII RO T RE. X5 EA B R, (B Mids A RERL W E AT iR E e, i
__init_subclass__ WMRMEMTE LTI AR RIER KR T2,

classmethod object.__init_subeclass__ (cls)

Y PAESRIRAE TR T R BRI o cls FRARE Y 72K WERE SOy — M@ Lk, it
TR R A A N 2T

BEA—DH LR RBTF SRS WAL XL _init_subclass__. N T 5 HAMEH
__init_subclass__ HYIFGHA, BOAMRIET R RETSHEHRFHARMEE RS, Bl

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__ HERIASEBUTHAEAME, RAEHEESEOR NG K — 1 R,

fiE: JCRILR metaclass FPHERAYUHHFER, HALXBMESL __init_subclass__ 1Y
B Lhrmek (MAERARHR) Wl type (cls) Y.
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3.6 BUHTIA.

pIvES

FAOANTEO T, KA type () RMER. RESHE DI mH S BNIAT, K4 20 REREEE F|
type (name, bases, namespace) [HgiH,

FAN AT A AE E XATE A metaclass KT SE, sl ok — 08 S Ea 2ok it
frEfl. FEPAR/RFIH, MyClass fll MySubclass #B/& Meta 5L

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEIE 5 S S AR A HA 5 S SRR AE T T i I A TC B rp A A4 8
WA SUHRATING, B A AR S

« fil#ht MRO %% H ;

o WHEEMIICE;

o HER KA 0]

o PATHEFAA

o BN

fi#tt MRO %BH

WAAESEE P B EERANZE type WYSEHI, MM __mro_entries Jy{AXMSHIEATRE, 24k3
ORI, ERVASIRETTAHBSEOATIR N . O iR AR I R TU A AR LSS 1 o JednT
DA%, FEMCAR LR AR B2 20

2%
PEP 560 - %} typing FHLA1Z B A (4% .00 57 4%

WEEHHITTE

A5 SO E 1 24 Y TT ISR RS DA BE:
o WAREAT R AR BASRE LR, W type O
o QARG —ARATCEIM B R type () WSEBI, MIHSBE RO
o ARG A type O BSEBIVERRATCE, SO CTHSE, WM SRR,

FAERA R TR N BTGk (R ) ARITE TS et (B type (cls) ) HkHL.
BT IRAE I TCA NN BT A i S TO ) — AT MR — MR O R A AR, WI2s e SOfF
%mﬁ%}f@ﬂj TypeError,
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EEXGaTE

*EﬁﬁﬂzTLé‘lE’Jmﬁ, MIF RS R S H. MR ITTEEG __prepare_ JEM, BERA
namespace = metaclass._ prepare__ (name, bases, **kwds) BIJER VR (Hd R 7z
TEATATEIAN KA S8, WMk AERE ). __prepare  JEN UL X7 k. _ prepare
E?l_lilqlfl‘ﬁ’%% SN __new_, (H2 M4 AW S0 Iz o 44 25 18] 2 9 85 DL 2 — A8
dict

WRITCREA __prepare_ JEME, WK = BRI A2 A P B .
W%
PEP 3115 - Python 3000 W 1¥j5cK 5| A _ prepare_ i =S[A14T

TS ES

FEEHEREPL ()T ) exec (body, globals(), namespace) HERMMIT. WiBIHHH exec ()
) S 4R DX AE 124 20 R AT iR BON R, AR R R (AT ) 518 % 3 24151
HNEBE F I 44 58

B2, BP0 SR AT RENTRR, FERNHE LI IR oA BIFERAE HEZ W EE 44
FRo JAZ B E I SEBI SR— NS B R TTIN, B0 Rl — 5 i A oy B a2 AR ey
__class__ 5|,

EFEESTEY
— HIATR B RERIE TR G S A0, @8 H netaclass (name, bases, namespace,
**kwds) @IS (WM #FESE S5 A __prepare_ ).

WK T AEFHEMITIEGIN T __class__ B super, XK Xf%zl_kvé%@(ﬁ/—tﬂq super (
__class__ 51, X2 amiEas i eid R a5 . XHHESHIENR super ( %Eﬁﬁﬁ
WIEAEETIRAAE ok U 3E, g 207 24 iR Y %’éﬁziﬁﬂ)ﬂﬂ%g?%ﬁéﬁﬁ& E‘J%*/I\?‘
WORARIRW -

CPython implementatlon detail: ¥£ CPython 3.6 &2 JGHRAY, _ class_ BJGEVENRGHES IETJEP
) __classcell  ZRHBMHELHITTER. MR, BOAWIE EAEHE type. __new P, DAfERE
IERfHRI iR i%2E ﬁﬂ%xl_jfiﬁi 1& Python 3.8 5| &% RuntimeError,

B BN ICE type SEATLMRA XM type. _new_ WICERF, PARHSMY A E SCE AL
BRI R Z S AT

e MY, type.__new_ RRNERMAEMFIAENL T __set_name__ () FERRIALE;
o BENOR, FrAAXEE _ set_name_ JyVERHE H BT E LRGSR E F IR A TR A0 44 AR IE TR A |
o ), BHEHZARIE LA I T I E B LR P init_subclass_ () #T

TEFR BB 5, EXPERUEMEAE PR IEids (MARARIE), RN R E E XK
RGP B Jrrian 43 2518 o

Yilsd type._new_ QUE-ANEIEES, ROCLAME a2 2B SRR G PO E] - AH A
WHEFEN G XA T R, R WBCARM R __dict_ @ik,

%
PEP 3135 - il %/ ik aln) _class_ PG| H
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TR

JCRMPEAEAE ARz . B s . Hil, s, A&, HEhHEE L)
. B HEZRDA K H Sh SR BE /[ 42 454% .

334 HEXSEHIRFREE

AR M K #E# isinstance () fl issubclass () N EEHIEINTH.

R, T abe.ABCMeta SLBL TIX SETVAVATE ARV R B2 (ABC) {12 “HERLEER” BmENME
ey (fUFE A EZAL), fffHAMb ABC 2.

class.__instancecheck__ (self, instance)

IR instance AN class 1)—> (B IZEkE)4E) SEFINGRIEIEME. FRE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck__ (self, subclass)

Return true WIS subclass A A class {)—4 (BEAZEAE) FRMGREIEE. R E LTI,
M wE AL issubclass (subclass, class).

EEEX T ENERRETREE (003). BIIARIE NI ETEE 2 P e L. X 5T 5L
B R IR E A 2 — 3y, HATEICE 0L T 8Bl A J g4 1R 22k
h=%:

PEP 3119 - I AFNRIER Friushgfiis, #id  instancecheck_ () fl__subclasscheck__ () 3
sEfil isinstance () Ml issubclass () 4724, MABCIHRERYZIHLE T FixiE H A A R 2L
MNE (B abe Bik) .

3.3.5 EHLZRIAEH

Mk A AR B, H Python 5 &5 AR L R A AL —Avgeneric type A R AL, B,

list [int] XARRIPRE AT AR RFR—> 1ist HRFTA TR int RAL,

W%

PEP 484 —RREfR /14 Python ] T2 AUNRERIHES

ZINAI RFETE Sz H SRR 8 SOk

Generics, JI] )11 SLZ A typing . Generic A K WA S B AT 7E15 4T I BT 2 A0 I BERHS L AL G
Aran TR Bz 280 SR .

—RBF AT L THRAREITE __class_getitem () WAREHIESAL.

classmethod object._ class_getitem__ (cls, key)
Fi I key Z4048 8 R BLR P — N FORZ BRI LT M4 .

MAER b X, __class_getitem_ () & HENBUCNIE . HIL, MERE LA LEE
] @classmethod 331,

__class_getitem__ tyB &

__class_getitem__ () B H W& FCVFRRIE R Z B AT BT IHE S0 DU 5 (8 H G £ 2 fy i 2 720 42
B N] DAFE BT R SO ] g B S R B A AT B AR ) B € 2 B2k, H P MY N E L SEH
T_ _class_getitem () MUFRUEFEZRGER, BiZM typing.Generic gf&, XPMEHHEBEH K
_ class_getitem__ () ZZH.

FRUEPEPASMNI R I class_getitem () H & XSEEN] B JoyE#E 5E — Jr R Bk A 25 40 mypy Jir B
e RNEAEATAZE B FRBPURPAIMOB B __class_getitem ().
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__class _getitem _ 5 __ getitem__

WE, BHTHESEESR — ARSI HE RN R E EE L__getitem () LT
o Aid, WERBEWMB AR ARG RN, WA HMH__class_getitem () Kk
__class_getitem_ () WIRBHIERMHLE X, MR 241 [B]—4~ GenericAlias X4 .

i 15 X obj [x] REH, Python MRS 208G T X AL BB E N 24 H__getitem () i

B class_getitem _ ():

from inspect import isclass

def subscribe (obj, x):
"""Return the result of the expression “obj[x] """

class_of_obj = type (obj)

# If the class of obj defines __getitem _,
# call class_of_obj.__getitem _ (obj, x)

if hasattr(class_of_obj, ' getitem '):
return class_of_obj._getitem_ _ (obj, x)
# Else, 1f obj is a class and defines __class_getitem__,
# call obj.__class_getitem _ (x)
elif isclass(obj) and hasattr(obj, ' class_getitem_'"):
return obj.__ _class_getitem__ (x)

# Else, raise an exception
else:
raise TypeError (
f"'"{class_of_obj. name_ }' object is not subscriptable"

)

1£ Python H, FrG IR H Gt 2 HAt 2 SL Bl . — AT @S8R iz e imetaclass, T HRZHEE
AR type RYENENMITE. type WAEN __getitem (), iXFWRFE list[int], dict[str,
float] Ml tuple[str, bytes] XFEHIFEAXEREFI__ class_getitem () ghiEH:

>>> # 1list has class "type" as its metaclass, like most classes:
>>> type(list)
<class 'type'>

>>> type(dict) == type(list) == type(tuple) == type(str) == type(bytes)
True

>>> # "list[int]" calls "list.__class_getitem _ (int)"

>>> list[int]

list[int]

>>> # list.__class_getitem _ returns a GenericAlias object:

>>> type(list[int])
<class 'types.GenericAlias'>

SR, WR—DEIETEN T __getitem () WHEEXICIE, WHHIPOZIE REFECR R . XI7
T —> B 7 1] PATE enum BB )

>>> from enum import Enum

>>> class Menu (Enum) :
""raA breakfast menu"""
SPAM = 'spam'
BACON = 'bacon'

>>> # Enum classes have a custom metaclass:
>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines __getitem ,

>>> # so __class_getitem__ 1is not called,

(F0AkED)
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(R L —5)

>>> # and the result is not a GenericAlias object:
>>> Menu['SPAM']

<Menu.SPAM: 'spam'>

>>> type (Menu['SPAM'])

<enum 'Menu'>

hz%:

PEP 560 - %} typing BiH iz BIMI% .0 % F N4 class _getitem (), FHIGHHIEI ZEMI I & T E
__class_getitem__ () MiAE__getitem__ () #IHH

3.3.6 #EHITTE AR

object.__ecall (self[, args... ])
WS SEBE R —A s Eiwk VR RHRli A s e LT ok, W x (argl, arg2, ...)
MREAT AW E H type (x) .__call_ (x, argl, ...).

3.3.7 Rl ETERAE

A PAE SR AR LA 4. B R T 52 (0 7 Rl o 4l) sk 4 (a0 F 3, Hd g £
R HAMTE K IZERT o BT UA 7 0T KAL) 2 S BB T 5 T AN [R) 2 AR AE T35 Fe v/ e e 7 R
HEkHHO <= k < NHANZFFNE slice MEMKE, BATE X THRHWIERE. HAMNAEBG B
P keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy ()
PAK update () 507k, EAMTMAT A5 Python IFRHE F # X5 Hl. MAP collections.abe
BEHLR AL T —~ Mut ableMapping abstract base class VAMEARIEH__getitem (), __setitem (),
__delitem () Flkeys () HBUHEALR G E TR I AT FHE N append (), count (),
index (),extend(),insert (),pop (), remove (), reverse () fl sort () EH¥E, 518 Python fFR
HE List XGIME. fJa, JPAIRBNA N it e SO SRR add (), _radd (), __iadd__ (),
_mul_ (), __rmul__ () Ml_imul__ () SFHPREIMGE (FePHE) FoRE (FREE); BEAIAN
FE L HAWEEIZ FAT . PEANE BRI SARSE R contains_ () HEPASRFEZOUMER in 25
55 XFFBLR, in BYEERBLEE: XA, NN 448 R . 59 AN WSR3 AR 52
M__iter () FEPAFEREERELSTWEE XTHY, _ iter () M Y4EAXTZRA5E: X
T, IR 243% A - R E

object._ len__  (self)
TR ASE N B R AL 1en () o BOZIREDMRKEE, PA—A >=0 BREEER. o, Wk
{E/I‘Sﬁ FAREN__bool__ () FEMH__len__ () FHRIMEAZ, WHEREHE T 0 A

CPython implementation detail: 7F CPython W, ik K J# & K4 sys.maxsize, IR KE LT
sys.maxsize WFELEEM: (BN 1len () AfiELy 5K OverflowError, Zl i EAE K IR 1F
5| )& OverflowError, XfRMUME X __bool__ () Jik.
object._ length_hint__ (self)

PR T ¥EPASEPL operator. length_hint () o« WiZREIXRKEXAMTHE (TREK T /N T
LPRKE) o BERBEENA—A >=0 ik REMEW AT PAH Not Implemented, X&#MAES
__length_hint_ FYESEEANIFAENR—HEACH . B vEaike2 h Tk kae, HAZRIER G
o

3.4 BUHTMA.

i il N R AR IR . AT

all:2] = Db

SNEEH
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alslice(l, 2, None)] = Db

Fft B A EHE . BE 209 Y) Fr WiLE U2 DA None %p4x.

object.__getitem__ (self, key)
P HITE VAL self [key] HIARAS. XbTsequence JEU, 332 SR R BEECRID) X R . ¥
EIEERT] (R B ZE S sequence 1Y) WIRFRMRRA T getitem () Jrk. QA key
WRAURIER, W&51% TypeError; WANFIIRTIELE ASMOE (FESEA TR 8RS
FRoRMRIEZ JG) , MR 45] % IndexError. XfFmapping KA, WK key FAH] CRTEAART)
N 45| % KeyError.

filE: for IEIMEANEERTIN SRR IndexError DAEIERHUIINE] 751 1255 .

fiE): M I — A class B, W fE < U ARIR 2 ¥ _class_getitem () MR
__getitem__ (). TEZ__class_getitem__ 5 _ getitem__ | RN .

object._ _setitem__ (self, key, value)
UL AT sel f [key) WA, TRFIE _ getitem () MF. FXTGRIEHIITIERN
AL PR T T B O Vr A TS S BRSSO P R TR . AN IERRIY key {E 5
KWFHEINE_ getitem () JFEMRHFILAHIE .

object.__delitem__ (self, key)
T BOTVAASE L self [key] BYMER. HREFIHE _ getitem () M. NXTRILBITTIE
WA PR T 75 ZEWL T R R b e, SR T ARV R TR B RN IERAI key {E T 5] & 1 555 Y.
5__getitem__ () JrEMTEOUM I .

object._ _missing _ (self, key)

Wi dict._getitem () FEFRAENFH ARG I E F PASE B dict F2R19 self [key].

object._ _iter_ _ (self)
TV R 2O g B B IR AU I B T o BT IA N ZaR ] — S AU R R, EREE B AR
BEPRIFTAR G TG, BVIZB N IERE G PR,

A R T EL BT 8 ENHERREXRE S A RENAX R TEES A typeiter —
RE

object._ _reversed__ (self)
WA (WSRAEFE) 28% reversed () NEMRECH FH DASEI0 [0 2540 o B B 2430 [ —AN 8 1 DA
JF BB NI A X R AL AR 4

AR KR reversed () ¥, W reversed() W E K ERF
(__len_ () Ml_getitem _ ())o ZFFFHIPPBLAIXT SN Y U AERES
PEULR SEBUE SR SE I A R reversed () k.
WRAKEIEBAF (in Fflnot 1n) MH DARTERSIATIZE N ERI T ZOREB .. Ak, 24005 nl PARAEA
TREE IR EA BRI, XA R RN AT IE A 4 .
object._ contains__ (self, item)
VA B ¥ PASE B AR B3R B AT o AN SR drem J2& self AR B3 U AR BB, 75 R (1B . XML 2
B LRGN 7 o R B A B 1 AS (B B X
MTREN __contains_ () WRG, BGARIPRESesnllsd icer () #HTER, RET
fiH__getitem__ () WIHAJFHERMNL, BF 52 5% P oytaif o,

iR #) Ay 8
AL reversed () fF
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3.3.8 S FHE

SE AR O iR BT 2R A RRE R R BT A SRz S (BINARRECR BEEA T 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)
P X e Ty RS R ARIZH (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, *,
Do BN, KEHX x + v WE, Hhx @RA__add () FEME—LG0, W26
x.__add_ (y). __divmod__ () FEMNIZEMTMA__floordiv.__ () Ml__mod__ (), BEA
WASERIRE] truediv. (). TEHERARE SR = ICRARN 'S pow O BEEL, W__pow ()
()R N2 32 AT 56 =540

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

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

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

object._ rfloordiv__ (self, other)

object.__rmod__ (self, other)

object.__rdivmod__ (self, other)

object.__ _rpow__ (self, other[, modulo])

object._ _rlshift__ (self, other)

object._ _rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
VA X S ok SR AT S (Bedfe) 80 iR B ARZ (+, -, %, @, /, //, %, divmod (),
pow (), ¥*, <<, >>, &, ~, [)o IXSCH G R BN TE A BAEBOR SR IVIZ 30 BRSO ALR
WIS BN, SRk = — v ME, Hoby BRA_ rsub_ () FrEmZm—Asusl,
Y%, sub__ (y) iR[\| Notlmplemented Bt 2=l v.__rsub__ (x).

TR =IURE pow () HARZAKM__rpow__ () (58 HIEEHAN 2 Kid 2 2%).

s AR BAEEC BN ZE B F RO — 72K, Hag TRt T i i R SR ik, it
TIERE ST 2R RO AR BN T i - AT AT Ao R A S s B4

object.__iadd__ (self, other)
object.__isub__ (self, other)
object._ _imul__ (self, other)
object.__imatmul__ (self, other)

PR CRXIRF RIFEE ML, SRR Not Implemented. AISRLRARIR HI MR B f B AR BUR ik, WA SR
B None —JIR i i i x Ul P b [ IR A AR B8R

4 SEFAMIFZE RS, WERARIR 7 - B0 add () - RGOSR BN BEEAPEE, R R B AR &1
FHYA -
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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)
A X L8 R SL Y AR (+=, —=, = /= //= %=, %*=,<<=,>>=, 6=, "=, |=), X

BEG7 VA N R SR AT B B HRAE (B self) ?Fl_lil % ?*%Thlﬂﬁﬁﬂkﬂ‘@ﬁﬁ self). ﬁﬂ%%/\ﬁ
EARYE L, MY R E AR IR FLE R M@ vk, fln, Wk x BAA_ iadd () ik
E‘J%E‘J*’l‘i%, M x += y?ﬁ%ﬁl‘jfx = x.__iadd__(y). &ML x + v MSRIE—FEE
Px._add__(y) fly.__radd__ (x). FEFLEROLN, ¥ RIRE W FECR IR (S L
fag-augmented- ass1gnment tuple-error), 1El Jﬂg TR LB b R B A 1 — A 2 R A

#E: BT *r= W EALRAEE — R, EXT__ipow () {HZiR[A] Not Implemented [
FRICHERIRE] x.__pow__ (y) Fly.__rpow__(x). BLESIRAE Python 3.10 H#HEIE .

object._ neg__ (self)
object._ pos__ (self)
object.__abs__ (self)

(

object.__invert_  (self)
P HOTVAASE Bl — U ARIZHE (-, +, abs () Hl ~).
object._ complex__ (self)

object.__int__  (self)
object._ float__ (self)
] P I 2 5 DA S ER PN B PR AL complex (), int () Fl £loat () o 7 43R 8] —ANHH R 2B 1M .

object._ _index__ (self)
T M TTIRASE L operator. index () DA Python 7 B o4t HURF R X G 0 0 BE RN R 1137
A (B B0 NER bin (), hex () Fl oct () BRED. FAEH T ERIECEN S8 T REC A,

WA ] — AR

R E X int float__ () Ml_complex__ () WAHNAIHNEMKEL int (), £loat ()
M complex () FFEIRK_ index ().

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
ﬁflﬁﬁtﬁhﬁ%ﬁb‘ximmﬁué& round () PAM math B trunc (), floor () fll ceil ( B%Th
ndigits 645 __round__ () HI1H {J‘L'zﬁh_ibﬁ&im Efﬁ%ﬁﬁé‘m}ﬁﬁ%@%ﬁﬁ Integral 6t
g int),

wmR_ int_ () B__index () ¥WARYE XINNEKE int () 2FEBE_ trunc ().

3.3.9 with &5 L T EME2E

EFRAERERANS, CRE X TN T e PR R RN LT, R AR A S
DB IR R SCOMIAT IS, SRR with i) (fEwirh i 4 g, (LRl DU L
LA T e

R SUE BRI MU R R AR RS S A A JRpIRES, BUE FRRBITT IR, RPFT I SO SRS
BT R BN USRI E 25 B, 1215 typecontextmanager

object.__enter__ (self)

PEAG IO R KA IZATI BTN 3C. with ARSI E XA T ER R IMES] as A H 48 E R H
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PR, WA R

object.__exit__ (self, exc_type, exc_value, traceback)
R KRB T RGBT B 3 S-SR T S8 B N SGRH W RE . Wk BRSO L RE
MR, = DSEERR N None,

WARARGE T 5%, I BB BB e (RGBS e k), IR R [ E(E . 5 AYiE,
FERFEIR e YRR R AR A B

WHEE __exit_ () HEANMIZEHG | KgE AR T, X2 HENTHUE.
hz=%:
PEP 343 - ”with” jf41 Python w1t h iEA)FFIERIAR . E5FR G,

3.3.10 4% HEEHK

X B E SRR, A TT YR R (AR IE AR HE ST RIS P I B IR B A HEAE A, A R
SAERM RSP ST AR A TUE ST SRR R

>>> class C:

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

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

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

BOAT O 5 )5 09 I AR T 45 S X G AE N Y BT A 0F RS & S B JLS R BR O 3K W0__hash__ ()
M__repr__ (). WIRXLTIRHRAXA RN THREMERDRE, WS EESFNEBENRE S
PGS R 2 R

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

PAICAR T 2O IE A2 ekl — 2R R G DT I R C2ERIE ", T LA AE A R IA T IR I
Geid S T Aok

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

True

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

B T T ES L BT R S S PR, RV A B M B RS getattribute ()
Tk, A AR

>>> 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")

QS
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(B —1)
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

PRI Geid__getattribute () HLEIAMERERS BRI AL SR it 1 R8s i), HATH 02
WL T S A B RO YR RIS (BRI must AR BEEAEIENT S A B DA IR 2 — S0 iR
WL ) o

3.4 i
3.4.1 TR

awaitable SR ETSLI T __await_ () Fi¥k. Masync def BREGREHWFET 2 Bl AT SN .

#iE): MHAH types.coroutine () B asyncio.coroutine () $Afis% A i 28K 0] fgenerator
iterator YR JE T AT SERERTS, (HENHFREM__await_ ().

object._ _await__ (self)

AR 8] —A~iterator . . 244% F S St Blawaitable %142 . N, asyncio.Future ST HL A

Hawait Fh MR
3.5 BCHTINA.
hz%:

PEP 492 1 A 5 ] SFF 0 R TR (H S -

3.4.2 HIEMR

A2t % [ Fawaitable Y15 . MERIPATRI DAESS A await_ () IFEQHEER 6. S FELs
WHATIFR I, £ AR5k stopIteration, Mi%FHA value BHRAFHGR FHE. WIS
BT, Btk RSB H L. AN Y H%5] KAL) StopIteration 7.

MR EA RS IR, BRI A GRS WA s - R ey 7 k). g, S
aeANE] PR AN ELHSCRRE A

3.5.2 WU g SRF B AL — K55 & RuntimeError,

coroutine.send (value)
FHAGERE PRI IAT . AR value f) None, AR AGXIAH Y TRIME__await_ () Frak[lZEALR
N3 QIR value ANh None, MM Z 04 FEPMEHRERE send () k. HE5R
(ARIEH, StopIteration B@HAbRH) K5 LA await () REMEMFTER ISR
]

coroutine.throw (value)

coroutine.throw (type[, value[, traceback] ])
MRS I RIRE R . WHER RS SBOR MR E RS  throw () Tk, QERAFAE
WO ER I . 0, R R AT | K. AR (IRIIE, StopIteration HygHAtRH)
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P45 EidXt__await () IREESATERRGGE AT . QA% ARLE AR Rk, LR Rl 4%
VT

coroutine.close ()
Wk MRS A SR . WERPMERHER, SRS TR R E R
Wclose () ik, WMRFHEZTE. RIFERHEER ST L GeneratorExit, R Bl
HMES. &5, WESYPRCHCSERIAT, RIEERARYE.

MRS RRF B BB, S DA AR B AR R A B P

3.4.3 RPiENE

I+ F ERE A MEH __anext_ JiAHH M F 2T,
FHENAFEasyne for iR
object.__aiter__ (self)

WAGRIE]—A~ F 4 i RERXR .
object.__anext__ (self)

W AR B — A T A AR AT R Gk AUAR Y — S5 ORH. 2k AU R Y % 5] &

StopAsyncIteration 4%,

S IR R — AR B

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def _ anext__ (self):
val = await self.readline ()
if val == b'':
raise StopAsynclIteration
return val

3.5 BUETHA.
3.7 WUHEE: 75 Python 3.7 27, __aiter () AIDGRMEA T %3 RIS RN N 5 4 K 2
M Python 3.7 FF#f, __aiter () AAHUARIN AN 55 PR AN G A I AE ] H A% A0 4 5

TypeError iR,

344 RELTXEERR

FYETFLERER ETFLUERZEN—F, EREBAEH __aenter  Hl__aexit AT EMFEHIAT.
b BRSO B A Easyne with AR

object.__aenter_  (self)
BN FERUT__enter (), (UAEMRXSEEULAERE—A 7T F 444 £,
object.__aexit__ (self, exc_type, exc_value, traceback)

TR ERPT_exic (), (CARMRXARELIRE—A T F 34 %o
S B SUE BEERZER) — R B

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

(N oLaRE:)
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(R L —5)

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

3.5 OB

(%

34. hiE 43
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cHAPTER 4

HATIREY

4.1 BEHGN

Python A2 f AU BAY B . KA S BT — A BASUR AT — Bt Python R2fF3CA . AR JLAHR)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
AT ER ) RN, MRS TR EN —n SEIE RS EGMA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSHIRZRIGI.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT 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

45
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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 NHIRGEERAFIN, FF2T| K NameError . U124 mifF O R B/ IS, A FRd 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
BOBREGTI T o 24— A28 FRPE L 20 S AT AR B A 450 S D g O & S o 3> — AN AR A AL«
Python /D PRI, I FuifF 44 FROE & A S AR T AU R N AT AL . — MACRE BRAY Joy A mT ik
FEREA AU SCAS Fr il 24 PR S0 B R A o

W global WA BAE— RS rb, WA 02 080 BIr$ig 5 44 R ) B2 A o o J2 R i 44 23 ) 1A
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 E a2 2SR builtins BRI A4 2500 . & Rad 2 MR . IRRAEH
AR EFEE SR, T RNEGLSN. global IHAMWAFNLT FrA X5 4 PRI 2 B .

global ifA5 [l — AU R i FRal i B AR AR . AR —A~ B R AR i) feele 5 P b oA —
% global if47), Wiz B hAE R B AR /AR .

nonlocal VSRR 9 4 Fichs a2 BFE R A SRR fE PR 9 8 B S92 RN A
?Eﬁ@@@ﬁﬂ"ﬁ)ﬂm*ﬁ!ﬂﬁﬁéﬁ%ﬁﬂl?’yi SyntaxError,

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

R TSR Bty exec () Ml eval O MISER AT LT SCH RIS OL. 2858 SO T 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
G Jayfp A T A . 2E a4 SR 2 ORI JE T . AU B SR A R T &
PR BIAESACHL s EASY R ARAUE SR - XA S UM pas k3, PUA BT Z
{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 AEGAZEZREMAT

CPython implementation detail: J R %3l _ builtins_ , &SR EE T Llgn . g
BN a4 S R AE N Y % i mport builtins FAH B HSOZAE b B @ .

AT e ST R S T B 1 R 4% 2 R O B bR T G A R 2 R R
builtins_ HRFIN: R TR AE (ZE RO 2 6 B )
BTG F, M7E_main_ BOoREY, _ builtins_ i MBI builtins; YE(EfTHbEL
Yorfift, _ builtins_ W builtins sk BT A 514
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4.24 5B ENRE
FI S 5 44 FRAATT A A T AT I A SR ity o X AE DA T AUTERFFT D i 42:

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () BRECEA R 58 BEEREL 17 WAL FRAARAT 4 B o 44 B ml DALE TR 38 00 R iR 4 sy i
A AR, B R BT A RTERGE WA a4 S, MRTER R4 S exec ()
eval () BECH PIESHIRER & R/RAFRE a4 20 R H g s asm), WESFRBHELT
P

43 BE

S A2 BT ARG B ) 1 4 i SRR DA AL PRAS DR sl A S 3 R — PPy K. Bl SRR R I 21 1Y
L 71K, B0 AR 24 i A B sl A ) B o ) e & A i R i AR S e ) LA AR RS e iy 4k 32,
Python BT 7 2> EAG I 22 A7 B 45 R (BANBAE N B BRE) MBS ] & 5% . Python F2 )%t 1] DAiE
ifraise B ERMGIKAH . FELPRESry ... except BAIRIEEN . RIBERH finally F
AT AR I ELAAS, EH AN, TRICISZ RIS RS A R S AT

Python FERACTE R FH B2 <1k WAL B b BRES rT DASRH A4 TAH AR, HAEANZ ks iidT, H
BB IR R B E (B A T0Z Sk A A RS R BE)

Y AN RGO, RS S 2 EREFF AT, SR 0 A B G . TEIe 2 WERRE O
BEITE R G R, RAER M4 FE N SystemExit MIRE,

SR R I ELHRARIN) . except TR RIGEFIRG LR BUM5] FHLE 2 2 HTE
BYAE AR o SCEI PR AL R BRI, I AT A K R A BN .

ffilll: S A2 Python APT 4R H N AT REFE Python THER S A I AN 288 455 b e 2 ot
AR AR B2 AN R & oz A T AR BT fORE «

HIESHry & o] TR oy ERIRREIERA Kraise 15 &) /NN rai se IRATIHEIA .

1)

AR 1 R 2 Pl T e SR I T AR e PR R B AR AT

43. B 47




The Python Language Reference, (E] 3.9.23

48 Chapter 4. i {THE



CHAPTER B

SNRS

—module N Python RIS i importing BAERRENS U 18] 73 — AR N A8 H5 . impo re 1H/A) 2 MU 5 A
Ll e X, EAREME—/) /730, importlib.import_module () ARNER __import_ ()
25 R B T AR et S AL -

import IFAIEEE TR Bl RITELMRAELER, SRS RHER SR E B 24 piff sk b i 24 75
import HAJMERRBAEGOE SOFXT __import_ () BRBAYIAMHFHAE YIS, __import_ ()
R [HE SN T IAT import IAIAFRIEE B . HZS Y import A T MRLARIESRIER 2 41
RE

X __import_ () LI AF AT R R DA S AE SR B I OB B A . e th ] ™ A s
BITER, BIANS ASCEAME A P EAT (1% sys .modules), Hf import ifH&PATARIEERRIE.

W mport EATRITIN, FRMERG S import_ () BECSBIAN . NGRS AR (G140
importlib.import_module ()) WAEL L _ import__ () IMUNERHE CHMP ERIH
S L.

MM R T AR, Python 248 RiZMH, WK B AIE—4 module XI5 HAIALE . WIR
FHE L PRIIBBARALE], W5 % ModuleNotFoundError., MM G AMLHIN, Python LSLHZFhH
W SR 4 B A AE A PRI . X SE SRS T DA b (88 1 6 SOk i 22 b 1SR I AB ORI Je

3.3 WS FARZCHPEH LASE L PEP 302 E05E “FrBe2oRk . A S AR RH S ANLH]

—BAS ARG sys.meta_path Z&EEHR. A, WFEAEMA S ER LRFFRER LR (S
T, PEP 420).

5.1 importlib

importlib BIH M T — NFEEF W APL H k5 S ARG #H17Z H. Hl U importlib.
import_module () $2Ht TAHILNE R __import_ () HEHMERE. FHFAY APL IR MR T AMLH .
FLAIHST import 1ib FECHY.

%10, types.ModuleType.
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52 8

Python A7 —FIHT R, Fra Bl m 1% 260, Jib BB /] Python, C i IRy iE = 553
%Tﬁ%‘ﬂiﬂﬁ AL PR IE 2 FRIZ IS5, Python if 5| AT & IR .

PRATVME A MRS RGE R H %, FHEEHE U H R i 300F, AETA B A2 HU Ao T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

SRR A E AR A R AR, 15#5(|5F)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, Ko, (ETHEA __path_ JBIERBEE SR

A BEERAT A T2 7. TEA S HLUE RS0, ‘5 Python f 47 £ J& 1 U5 7] 1A — 5. A
AR RES A — 40 email B, EXNEHF AN email .mime T RALIZ TRHHHAA

email.mime.text T4,

521 B8

Python & L 7 IRPRIUG AL, FALEL Flar & =) L. FMRAGERI IR, ENIHE Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init .py R HAFEALH. Y HREETFAR, X

__init__.py XS BSHBEET, BIrE XXRSBBE Rz S AR, __init .

iy ijFEI PARL S 5 AR A A B o T £ 35 ) Python ACTEAR AR AUAD , Python REFERLHAR T Ay
A S o

B, AR SXERGA R E LT — B2 parent A=A T4

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

5 A parent.one PR HNFT parent/__init_ .py fll parent/one/__init__ .py. JGZE5
A parent.two B parent.three N2 544 T parent /two/__init__ .py Ml parent/three/
__init__ .py.

522 HETEE

iy 2 L th 2 Ak MY, BT N SIS I — AT AR AT RRAL TS RG] (7
B wRor ] fEALT zip SCPFH . R4S L, B3 Python 7S AJUITE] AT ARR 2R HoA Ty . i 4% 25 (8] (9
A—E X HER Y E S RGEFHINGR . ENTA TR To S AR 1 R U .

v 2 AR __path_ JEMEAGE SRS 1002 6 E AR AR, AR A AR (5
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — AKX B ST X
PANIUE S

A A EA parent/__init_ .py . s b, FEFAERYIA W RERE L parent HE,
FEAEB AR AA FT R . I parent /one AUHRN B A —E 5 parent /two FH4B. FEIX NI
T, Python ¥+ KT parent WAI# A4S EA, LEREEAGELEHENSTUHRTA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS 4
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53 #%

TR ER, Python FF B P AL (S F 6, MFUEiHe REMEERAZEN) MR L %
o BEAFRATLAK H import AR A FISEL, B0E k%4 importlib. import_module () B
__import__ () REIIEZ.

WAMRRTES A RZN S B, EWRAT U M — A PR A 55 842, Bl foo.bar.
baz. fEXMEN T, Python &4¢2ilF A foo, RIGRE foo.bar, H/GE foo.bar.baz, NH XL
SAF T — R, #45| & ModuleNotFoundError,

5.3.1 EREE

TEF AR YR e WA )T 2 sys .modules. XML B 22472 Wil S AN I RS/
(R FEH A AR) IR Z A foo.bar.baz, N sys.modules ¥ f% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

TESF AN, &7F sys.modules ERABIALHR, UAFAENH X EBL R T ESAMBE, AT
SER. BRI, WHRAE N None, NJ£5|% ModuleNotFoundError., WIRILARIEEMIRZFR, Python
PRSI R AR,

sys.modules @[ G, MR REASBEIA CHR B (R HABB TR EETIH), |
B AEHN A4 H TR, 330 Python 7E MR AR BRI R Ay 4. 800 m] DAIR{E A None |
s T — IR FEAYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAAH,
ORGSR LA FREAEEERE RIS P IMRARAS G R [l —4~. ML, importlib.reload()
FFEEH B =AM, I ] B i BRI A TR R A AU R BB ) AR AR Y 2

5.3.2 ELIRF0INE; 2R

RS E A FRIBIRAE sys .modules $AE], WIKFHGE Python [ 5 A MM AZEHAIINZIAAIER . et
WP RSB A B, BP& 352 M ek 5o AL HRARIATE 55 0 2 15 BE (T LT R0 A SHEmg $R 21 1% 44
PREOBESR o [a] I SE B PIAME DX RIR N F N 25— BEANTENIE RE BT R R i 2R (A 5 5

Python (175 T 2 MRAFERAFFNG AR, — AN WITGE G BB, 5 A AT G5B
S5 = A BRI S S import paih IS FEALYE. import path At SCHE RGeS zip SCPFAUREY BLE
. B ATAG R (ER AT GIOER, BIAH URL 0.

SABUBRATH A, BLICTTIAILA B RO7E 528 AT R BESA SHOE R FTIR.

AR EE AN, AT TIRRE S A, SRl BRI, SRR
RIS f5 BB, BORSE 2 A DU T4 DA

DA R4S 5 T4 AR AR LR A, L IR0 T QU IR B Sk
FABLH.

3.4 WIS 22 B0 Python JUAH, FERRAA THARIT 0315 , BUAEE NN FIBRALIE RN, J0h &
SRR, HARAFOIALE T AR, {E 5 IHHOLESS P
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

JUHTAE S AR R IR T, ST H A S A RE R R K2k, {2 sys .modules ZAFAKERS.
XAVFICH THEE sys.path i, RETHBGE RN ER. S0l TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TN sys.path (8 package. __path_) {RRH—H, FEBEIE N KRR HAEIR
MR - S ABARE TRENH@ @ 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 TEE

YR E M FRHIRAE sys.modules FHRAFIN, Python SIH MR sys.meta_path, HoWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WL, GIrEEZ =R ZFK. SRR AR (A1), 7T
B AR AL e 285 T (0 AT AT SRS SR A 1 REAL B S 44 PR AR IR

TSR I S AR A 4R 2 S a0 ] A FEL A RE A AR, B RRR [N S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4B RS IAH) FEAK BAIA IR I PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREE N FEHE, Hicr AR,

TCE AR AR find_spec () FEHAWAMIZASE. B RS ABRN ERER e 478, Fi
Ul foo.bar.baz. HNSERMBHRREIWEARKH . MTREZHEI, - ANSH0H None,
EXTFRRE T, BoASHON __path_ JEPERY(E. WERAHRZE __path__ JEPEICIATII,
F#5] % ModuleNotFoundError, 5 =AZH—MRAEA NG INE B AR &, AR
G AT MBI A A—A H Ak,

X BRAS AT SR AT DA U Iy To B A o B, ERSE il I R i R B G2 A7, A foo.bar.baz
FFEEPITIR A, FEEA TR E AT (mpf) B mpf . find_spec ("foo", None, None),
TERA foo ZJ5, foo.bar ¥l R FICKERFA, ] mpf.find_spec("foo.bar",
foo.__path_ , None), —H foo.bar EWFA, HJg—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p——

AT AR A A LSRR TR A . UL None DAMIYRI RN EE =S HE AR, X AL B2

& [A] None,

Python RN sys.meta_path HAg =Foclsedkas, —FhRBE A A N ERER, —FpAIEE Q] S
NIRGEREI . I — PP EE el 5 A S B import path B (Bl path based finder)

3.4 BUESE: JUBRAR A RARY find_spec () FFIAEUT find_module (), JHEICFM, ERF4RLEE
ARSI, FANSLSAEE R G AR LI find_spec () MEEHENE.

5.4 mn#;

YRGB BN, P ANLRRAE BRSNS (e (RIS ) . R AR
BRI P A A T R A TR 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

(N gkze)
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(R L —5)

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]

AT AT
« WA sys .modules APIEAE ATRIOBIIAIS, SABFACLIIGER.

o FEMBAFIITEIRACHIZ T, IZBBIFAFAET sys .modules Hio X —rfRKHE, PSRBT
ARE (B M) S A S BUERHIRINE] sys .modules AIP; IRYERIREOL T B TC AL
VR i A7 DL PR 22 TN 2K

o QIIRTIMAR M, WA - HERIM R M AR - ¥ M sys.modules FHEER. (EMEHFET
sys.modules -, DASATAVE APy 52 mige o mak Wi R BAEZ A . X HE
HUMEARIE, 585 BRI 28 M B AR B AE sys .modules HY,

o TR SE BUAE R IATZ AT, AN B E R AR R (7 LR s G R

“_init_module_attrs” ), FEIFEN S 2385

o BEHRPAT RN AR 2, FEBLIERHR ORI fi 4 2510 . AT R R ZATHINER, HnE
b BT N AT 3

o TEMZEGIRE QI (L 1245 exec_module() AR AN —E B2 AE T AL IRT R R

3.4 S S ARGCEBE T IMESE R THUE . XFEPARIZH importlib.abe.Loader.
load_module () JJ¥ERMATH .

5.4.1 hn#;2%

5B o2k 28 2 0k 56 B 2D BE: BE AT, S5 A ML A importlib.abc.Loader.
exec_module () FIEHEGAN—NSEORPATEINT S . M exec_module () iR 1] i 4F ] {E AR 1%
IEEE A &
o QNRAEEE —AS Python #bk (T3 N BAER B SHZS IR MG 2 ), INaRas W AZAERELK) 4 R 4 25
[ (module.__dict__) PHATEHEIAAS .
o QARMEES TCEPI TR E L, B W% K InportError, ANITE exec_module () M[H5] &1
AT A HE A S L S AL H
VLN, Bk ANERES T AR R —X5%; IR T £ind_spec () J5¥ERFR B — A BEH
HAmEas Sl selt,

> importlib S¢ PLiE G EHE MR MME. T /2H7E sys . modules PR ARSI . SRy 2 a1 HE 5 i 2
FARIBEHFTHETE sys .modules WA Y. RBTRKCIAFFEST N, APHERETEHAD Python SCHHEEM .
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PN 2% 7] A FE T 5L create_module () FIEFEMZM RGBT S . 2435, R
RS UAET , HR [ A 2 a8 A 18] ] . create_module () ANFELEAHNI S K EAT
il JE Pk . ARG ] None, S AMLEIRF B ATA] @k .

3.4 BCHTIIA: EEERN) create_module () F¥E,

3.4 iU HE % load_module () F¥EHE exec_module () FFL, S AMLEI SR g HEMRTATIE R
i€

NTESIEMEBLHE, FAVGSHHF AN load_module () F¥E, WHREGFLEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, NzEkss iz ML exec_module () »
B T AT b, load_module () Fb i sE Bl b SCHEAR A A FESUIMZR DI RE . FrA A 1] i) R 1475
SRIEH, I —SE P AL :

o WA sys.modules HFFESE E BRI E NS G2, Ik Zs o EAFEE B B, (B
importlib.reload () K IIEIEW LAE. ) WHRZL KR AFAET sys.modules H1, il
Ham AN B — AR SR H A sys .modules.,

o TEMEARPATRIACTD Z |1, B LRFAET sys . .modules ZH, PABK IETCRRE I8 2 Rk .

o WNELME R, INEAR UL ECMAZ sys.modules R, (HE LA (PR
HORWARE, HUT R BRI Y A k4% B B =m0 .

35 R W &: Y exec_module() B F X {H create_module() X F X B ¥ 5| k&
DeprecationWarning,

3.6 il 24 exec_module () B XMH create_module () KXEXIPEE| K ImportError,

5.4.2 F{ER

2t AR EALE] (B0 import1ib APL import K& import—from HAJEH BN __import__ ()
AN PR, SO iy 44 25 18] R S NI — A AR R 48 . BN, WA spam H—AF
Bl foo, MAEFA spam.foo ZJ5, spam ¥FHA— G0 FIM N TR foo EME. BANBLLER W
TR H g5

spam/
__init_ .py
foo.py

JFH spam/__init__.py THUTFIATHEA:

’from .foo import Foo

IR AT ARSI £oo Fl Foo IILFREPEIRMNF] spam idr:

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

T R H Y Python £ FRG0E MUN, X FEEK T RES S NIF, HE L RS ARG — AR,
PRFFARAE R — SR WRARA sys.modules['spam'] fl sys.modules [ 'spam.foo'] (FlUNFE ik
SAZ G, WEE SR AT E R foo JEYE.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R maEzml. K285 B2 prA Kb M
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S SR8 RS UL 0] PR RASHE S ARG AL Z (L3, 1 ANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 (8] SR E ) —mie, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

IR R UL B S AR AR X G i) __spec_ JRIERFAN A IF. A7 RABEEHLA B TEAN N 23 S Y

ModuleSpec,

3.4 WU

5.4.4 SAERMEHREY

AL AN 5] 2 AR R () KA U B R S A SRR R X SE w1, IF AR s A TR e i
S
__name___
__name__ JEPEUAIEI NI SERE R E AR AR T RTE 2 AR GE rh e — bR R
__loader___
__loader__ @YEPBR N AR GAL MBI I E g xR XEZERMTNA, A
ol AN I g L I EhEE, BIANSRBORIR S N #ds 1 & .

_ package_
B _package_ JEMEWE . HEUELA N —NF4F, HATPAY __name  HUHIEIRY
Ho MBI EE, B _ package  [HAWIZENH _ name  {H. MBHNZEE, XFT 5
R package WA FAFER, W T PRIV Z BN AL . HEFEE W S
PEP 366,

BB __name_ RN EALHOHE BT, MK E X PEP 366, TS
__spec__.parent HAMEME.

3.6 iU _ package_ il __spec_.parent HAMIFIMIE.
__spec__
__spec__ BB NAE S AR B 2 ARG R . X __spec_ B IE R 5L E FF R
VER T84 25 8 2 B 18] nds e n A . ME—MIBISMNE _main__, HHH) __spec_ & f Ly
JUTF & A None.
X _package__ KXW, __spec__.parent 24 HIERIERI,
3.4 BUHTINA.
3.6 it S 24 _ package_ KXW, __spec_ .parent &8 HAERIERII.

__path__
WERBTH R, (NS IEME I 2 m A 25 0) , WS SRR path_ J&@Mk. @
AR BTG, (AR __path_ EAFPHALANATLUORZS . W __path_ KR4S,
MIFEE BT E MR PR . A% __path_ 1F X 20T/ AE T X 4.

AR N ZEA __path__ J@M.
__file

_ cached_
__file  JER[PENT, WEREE, BURMEREMLAN TR SARG A AR HBA TR E X
AGCE _ file (BN B I E AR .
WREET __file |, MWW AFE _ cached_ JE¥E, FHEBUEMHRIFMALCES (FIn

TR SCHE) FREm S . BEE BRI SOR S CAFTE s IR AR T DATR] B ) B %A O 136 S
W& (W PEP 3147).
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PR file  WHBAIPARE _ cached_ . {HJE, WPHEMRANMAL, &, e
fifl __file_ F/sK _ cached_ . PRIANSR—ANIN#E 0T A GEAT N B E 2R 58 ST
2, APAhE A SR s 4 .

5.4.5 module.__path__

WRPEESC, WR—EREA __path_ JEME, El2t.

W __path_ JBHESTES A TAMRIGE N . TERANHNE, ERIEES sys.path HAA,
HITE S AMIE S fit— MR R A S . B2, __path_ @& sys.path ZEIHZRH.

__path__ AR TFAFER AR A A BT S, HE WA PURAES . AERT sys . path BRI [EAEE T
fH __path_, JfH sys.path_hooks (JW.'F30) &FE# I __path_ HIPEE#,

R __init_ .py CHFW AR E S MER __path_ @M, W HIX ZFE PEP 420 2 555 9y 44
R . BEE PEP 420 i95| A, 4 SR AUANFEFERMMNAE _path #EREKH
__init__.py XM SANGIS B A AMEIEMHLILE _ path_

5.4.6 &R repr

RRATEOL T, S iBBRER B — A nl Y repr, (HJ2 4] AR LRI @i E, AR i MUk A o
B S CHAE TSR G repr.

TR H A spec (__spec_ ), S AMLHPRF22IR B o A2 i repro A0SR AR B2k Il 3k A F spec, A
F SR AR i AP AT A R HIAE— A BRIA repro B2 module.__name_ , module.
__file_ PAJ¢module._ loader__ fEH repr kA, FHFHEA R IFE SR EIAE.

AT 2 B st 0 L
o AURBREAA __spec_ B, H AR E S WON AL repro A I Y JE # 4 "name”,

“loader”, “origin” #/”has_location” Z£%¢,
o MRHHEAAF _ file  JE@ME, XPHIERIR repr 19— 50 .
o WIRBIHSA _ file_ (HREA _ loader_  HEUYHA N None, MIMN#LSH) repr &4k H /EAFH
repr [—#B4> .
o XTHABTED, ALE repr PAEIEER __name__,
3.4 jiiH4#: loader.module_repr () BFEH, FANUHIBAEC BRSBTS AL BUSHR repr.

N T A Python 3.3, QIR IN#ARE X T module_repr () Jiik, WSFEZA LA N2 Hist
PR FZ I AR A B repr. (HIFTERIITIAC 57

547 EEEFHEEKY

£ Python M .pyc UMMM E A7 Z BT, EXESA e hE#i oy BT BOA
UL, Python Ml AE I 5 AZAT SC FHARAT IR SCAFIR) foe B A8 BSOS T ORI R /A S B — o AEIB AT
FARG S O G A7 S ORAT I8 SO AN PR S ) TR i A AT A R

Python 1, 32Rf “HET WA M GA73CH, BIPRAFIR ST 25 B A (EL I A & oot . e mipp e T
WA cpyc XM KeARAEER AR, X TRAESE TSN pyc 30, Python £l i >R 75 Y5 5C
457 55 L MG i (EL 5 28 A7 SC A A W i (L L X R 28 A7 AP E . RS 2 B L T A T B A7 SOk
T SRR, Python £ BT AL I B A — AN s A BUIE T 08 A I A7 S0 X THERER cpye 3¢
1, HEILAFAE Python glioy B A E A SCHA AL T IA . pye SR R 4T vl
—-check-hash-based-pycs JEFEEZH .

35.(7 R AE: SN T T IRAEY . pye SCPF. FERLZ AT, Python WUSCHRERET IR BORAHE 7T A 27104
Rt
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5.5 BT HBENEHRS

TEZ HIE 242 ), Python i A JLAMBIA R JCk AR AL kA% . Hob 2 —J&path based finder (PathFinder), E
SR E—DAZF B JIRNimport path. FASHARI B8 E — M TR BB AE .

BT HAR AR A S AR I T A B P AR H SRR B RIS
TE A Ak R E ST BR AT R AR A H AR RS

BINIS I A H A R AR S & LB T SO R G A R e i g e S, AT AL B 22 Rk S 28 AL
Python i (. py (), Python #7555 (. pyc SCH) PARIEEEEE (10 . so UM FEARHEEH zipimport
WA SR, BRIABRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 2,

PR H AR T S R G AL . BT ARG ) URL. 5o e A i sl ol DA F 40 R i AT Ar] At 5
o

BT HARR A AR SR AL TSN RIS LA RS R E AT R AR S H B2 A, i, AERAR
MM 4 URL JEARYARA H , URA] DA S — D SC L HTTP 15 SFEM 45 LA RBRI 1. XA
F (ATRAIXEGE) 23R 8] —AS SRR R ik W path entry finder , VAT RPI—4>% [ IEIRR A M4
BRI A A o

TR EAS: AR B T &R B X —ARiE, Hliadmera path finder Mpath entry finder PRASAR1E:
KA AT, XPIFPSRAL AR AR AR AL, SRR, HAE S AR AR 7 Kzt
(HRBE)— SR BLCE TR A 22 2 . AR, THEERSER TS AR, 8
#fl sys.meta_path .

MEZT, Bes H ARG M E B2 B T IR IR K By, ke b, APRFTEM
sys.meta_path BRET AN ERS, HASALMERSH AR EIE

5.5.1 BEFEEKS

path based finder 2 5T ERANNEE L parh entry “FAFHRAAEE (LB Python BLRAIE . ZHHARK H BT
TRER XM RG TR, (HENFALZRT L.

VER—RhoEs e dlds, parh based finder SCBL Y ESCHEIAR) £ind_spec () ¥, HEEEXIATFT
—LEREINE T, TR SR E R AN Mimport path ZEHEAIINEL -

B =/AS B Hpath based finder, sys .path, sys.path_hooks fll sys.path_importer_cache Jifffi
Mo BXRN __path__ BHEWSHEH . EOERME T H T E fl S APLHIR s 2.

sys.path @& —MEALBIHRFI A ROV E M FA SR EWIHEH PYTHONPATH MFEEASH AR £
Fh AR 22 NS BN B . sys . path £ H AR EM B IR SR G R H H 5% zip SCHRIHADL
AT REBHEAE “NIE” (B0 site BiB), Bl URL sk 8dis FEAr 45 . 7€ sys.path H HAEH
I)%?fv’f%%ﬂ?ﬁ?%; T A B R R B 0 2 . AT ER S H T B gt B v4 12 A B BN Ok
T -

path based finder J&—Fhmeta path finder, F IS AN H &SP ECiHidmE T IRAEREREEN
find_spec () F ¥R Bhimport path % . 4% W find_spec () £ A path 40, Eff&—1H
W T FAFER Y Rl b RN T S AR __path J@PE. W15 path 2404 None,
XFERERERNEA, KM sys.path.

ETHAENARGSENRZM TSR E, 9 B RMA K524 B Y path entry finder
(PathEntryFinder). B AX FpdE i REARFE S U (B R A star() T TFEY ), LT BEARA AR
MR YERF— D RAFRIFEEAR S H GBI AR S H A4k . X DZAFICT sys . path_importer_cache
RAF e an 4, HIXAS AT 58 P 77 TR0 2 2 4 5 S0 3R A BR Frimporter 3 50). il 3 53X #7735,
Xt Epath entry S8 B Wipath entry finder 1)1 e R AT AT — K. A USRI LA i sys.
path_importer_cache BIREAFHH, PAIRGIE T HARN AR IUTIEKHRE .

WRBEZANET R, R TRENE RS SER sys.path_hooks HFRJEATRHXI S Xt
AR 25 8 AT AT E S50 WERERNBREAH. B0 R
] AR 2% H path entry finder, 25| % ImportError. T EMNAEFHKEHHEH InportError 3

STt B, A fELE sys.path_importer_cache H1#k#] imp.NullImporter FISEH. HHSCKER L QRS 5 il 1
None f{# . 23 I portingpythoncode
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TN T IR B Spath entry ¥R path entry finder, 1% 55 W ZR& -2k e frimport path 1354,
BT NIRRT R B R 5 AR R RIS ) T o (Blnm] AR X R85
P gt UTF-8 si B 9wty ), WHRE T ILEMISSE, BN %5 K ImportError,

R sys.path_hooks KL RIHZ A IR [Blpath entry finder, WET R A A find_spec () J5
BBAE sys.path_importer_cache H{FA None (F/R LIRS H A XT MV A g Hi1& Al None,
FEonemeta path finder FEHEFRBNZAL .,

ME sys.path_hooks HFApath entry hook W] & F % 4112 [BME & —A path entry finder, WPAR 1
W R R A SR — MR B ULRH , FEAE I ZRA R gl ]

YH TAEH SR - B— DTS FERR RN - AT sys.path PR HAZHIEE A H5E, W
BRI E TAEH AL, W sys.path_importer_cache HRS{EHUEME. HIK, B
AR SN Y 5 TAEH R E T 2B &, =, W sys.path_importer_cache Jrffi f1 3 H
importlib.machinery.PathFinder. find_spec () iR B A 2 Lbri 24 ar TAEH s dE
A

5.5.2 BRIZFEEHRREHINL

R SRR WA R A, Woh T g4 A AR AL R A, PR AR A H AR R AR S
find_spec () I

find_spec () HZMWNSH, MES ABEYERIRE A TR, AL (ATER)) HAREib, £ind_spec ()
IR [EHR ) 52 AT B RS DL o XSRS TR (5 gy G (EA—BI5M) .

KT S AHL R s o A% U B AR — A & =S [Blportion, B AR S H A R A2
*F#”submodule_search_locations” 5 h— M 5% R 51 26

3.4 JRHS#: find_spec () LT find_loader () Ml find_module (), JFMEMAERCHIA, HE
fE find_spec () K& XHPE .

BRIF AR 2% H AL a8 i RE S SCBLX A C A YT iR P B — DI L8 £ind_spec () o APRFFR
A, XMW PRS2 B2, WPRAERR A H & BT £find_spec (), XPIist i
TR B

find_loader () #%Z— 124, WESABIMTRRESFR. find_loader () #&[—4> 2 JTH,
Hp S — T2 M E a1 58 —WiJg iy 45 [alportion

AT G HRAE S AR SEI, F2BE4H RS MR X T AR LA S
find_module () F¥k. (HREBKAEZHELS find_module () FEMIHHALEASHH path 5 (B
NI EEIC Sk A X B AR TR0 36T I e 4 IR E )

BAEFHAERAN find_module () HYECHH, BN EARARTFEEIRS B &R A4 25 B AL 52 L
gro IR find loader () Ml find_module () [FAIRAFLET— A H AR T, ARG ESH
H find_loader () MAEEE £ind_module ().

5.6 B ESARSE

%1%%4\%/\%%%%3{%&%%%% sys.meta_path BBRIANES, | REHSEEBHON A & Lok
(G

AT 5 R AR T TR R B AT O T AS S 5 1) 5 N R SR A AP, IR 2 e N LY
__import__ () BRECFTRERLAS 1o XAPECIT M AT DAYERCHZ G iz, B R AR AR R A
NIEARFTN .

AH TP RO T SR [ AE T AR BN — A T AT (MR RSEEEHARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij iR [H] None t/EWE T . iR JjG&E FRICHEE R
N 2Maka, 5| & SE W o EPZ R,
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5.7 BHEMEA

XA RIS . — DA T FR N S AN BIEIT G . IS 2 HI 285 2R X Y i
W EFERHN A, PRS2 RN RS E . B, SE AT REi:

package/

__init_ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init_ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/_ _init_ .py ¥, A FSAERRERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

Yt P AR PAME A import <> B from <> import <> ¥k, (HAIXTSANLRRM S —FIE; H
PR D PR A T

’import XXX .YYY.ZZZ

B2t xxx . vyy. 222 fER AT A, {H.moduleY A — AR F#RIEA.

5.8 X _main__ HJ45%EIN

Xt Python M ARGEANE __main_ BiBGZ—MEFIRIGOL. IRUME S —% WA, __main_ BBk
SEAERERS RS BRI BRI, 5 sys Rl builtins RIEM. HE, SIWEARRE, EIHFAEHEIH
RPN ER . KRN __main_ YHIIR MR T S ROBT IR ARG T A B4 BRI At B 19T

5.8.1 __main__._ spec__

MY __main_ BAIIAILITT, __main__._ spec_ SPUIREAMVHEGZ None.

24 Python [fffill —m BEBHBNM, __spec_ SPBMAHNALRBA W BIAAE N, __spec_ BAHE
—main_ BHAERPATEAH, zip XAFEE sys . path & H Wil I gIE T,

18 AW _main_.__spec_ &t None, BN THI _main_ mARALH S
BRI 7

o RXHEBPIR

. —c P

o M stdin 1247

o BEMIER T S EET

TEERAERG— 0L _main_ . spec_ FUEJ None, BPAESCIEMEIAR BT AV A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.
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BEFFAMERAE __main_ XY F—AARABIHE __main_ . spec_ HMINVHIBIER, EA]
TS TR e, XRbTATSSE: ] if __name_ == "__main_ ": fRIRAIHIN
PPN AP R FE  main_ Ay %3 A1 000 ) 5 AT

5.9 FFia] R

XXX sl 2 e —A- K%

XXX * (import_machinery.rst) J& 75 Z % [T — TR BRI AT W B, BVFaT DAY R s RS A X Aot
fice S LIPS e N

XXX JEFM ) runpy A1 pkgutil 4545 BZ AR DU TS S 18T ARG E W 820" #Ek.
XXX e B K TR Rt __main_ AT SCH 2 R
XXX MEZ A K __main_ BERGUNFREREE (GIINEHM PEP 395 & i),

5.10 S3%&30HK

FALH A Python HEA: Z W] 2 4 B &4 TARKAAE . SRR (LS DLRT 3R AT A, (RIS %
SR Z GV Z AR A E BB

JR4GHY sys.meta_path AU PEP 302, JRLERY LA UL PEP 420,

PEP 420 fj Python 3.3 8| A T4 % = Id ¢, PEP 420 3£ 8] A T find_loader () thiX{E K
find_module () E‘J*é?ﬁo

PEP 366 filiik T B __package__ @k, MTFERS 2 AN FA .

PEP 328 5| A T4t FI R AR FA, HWIWRIEE T name_ 15, % i PEP 366 )y _ package_
TIABEFE IR o

PEP 338 & LT R A AT -

PEP 451 1 spec XF G I T XM G AMERIERRE . BIEFF MBI RE R TTHERE 5L 1 A
Bl . SR fVr 7 ARG T — 28 APL I A FR AR A 2 1 — 289 vk

i)
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

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

6.1 EARER

YR RN ARIBFAFR A P T BIES B ol R AL, XN E
BRI AAFSEBOR A T s ey 5

o WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

SCLELR R AR THREE BT (BN, PRI % BT /8 HEE) . R AE SCEATA
ST .

6.2 &%

IR FRFR I RREAEOTR . @ AR TSR T EE. AR S . i S e S e
AL ATETETR BRSO T TR aIE

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
MIARIEAT __spam 2@y _Ham__spam, XA TR AT I AR e Aik . AREAR S 1Y
ggﬁﬁ(ﬁﬁﬁyﬁﬁﬁ,ﬂ%ﬁiﬁﬁ%i%ﬁl%ﬁ%oW%%Zﬁﬁ?ﬂ%ﬁﬁ,Mﬁéﬁﬁ

6.2.2 FHEI(A

Python SZRFFAFHRAIT T FHIE, DA URREC 7 7 I A

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 BT AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL A 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, PR AR SR EART . PIOMTOL R 2], XSS
B — AAVHERIRR AT 55107 257 2 FECL, IS WA A S RICIR B3k .

6.24 JIxR. KRESFHANETR

T HISI, ST, Python SR T AN CRR” MR, BAKALEA I
N L Ee
o AR ARSI Sk, Ao 35 K.

LS SR KNI AR
comprehension := assignment_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" or_test [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 AR R P SR, I [x*y for x in range(10) for y in

range (x, x+10)1,

AT HRRES SR AR S N RAEMP AR, ERIREEHEHNE IR yield fl yield
from FiEF,

M Python 3.6 JT1f, FEasync def HRELHF W LAFEH async for F4)3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 LB AEFT S R B ML for 8 async for ¥4), WAIREE S
HHMY) for B async for FA), MHJREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFRH 7 F EF X ST VEHEHATE ITERMEREL. 7375 S 7 PEP
530,

3.6 BUHTIMA: 5IA T 58S,
3.8 A yield fil yield from fERRFIREMIMERIEHCHEEH .

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

list_display = "[" [starred_list | comprehension] "1"

PR ER PRI G, Nl — R FR s — MR ORIEE . UM dE 570
i— 2RI, HotR 2N EBHYPOREILBFRATN FNR . S ft— T, ks
MR A S R TR AT

6.2.6 E88R

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

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

EERARRT AR RLENR, HAFEES— RIS MES ORI E . AffthiE s
aFRr— R AR, HOURANEZAPOREFMAZIEAX R YRS, £H52R
Pt T A A R T R A T 2

ZHEAANREM () RMES T E AR
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6.2.7 FHRR

T UL TR e — A B 5 AR R A T B Ry 2 10 S 5 2291

dict_display
key_datum_list
key_datum
dict_comprehension

FHL IR E A ST 42

MR —AS 2 5 2 B SRR 81, BT TS e A PORIEDAE CF I A H . SR Rt
SRR S A O R R A B o XTI VR ] DATE SRR P81 v 2 R h A R O B, e 2 S
i h e — IR G MR B R E

WS ** FoR FRAFEL . BRBRIERAUE— M mapping. FABFIBESIASR 7. JRZRIHS
FRACSE I S B X AN S B 5 SR L BT B B (L

3.5 BOBT A PR3] T R, )y PEP 448 $2H .

FUE S G RMEGHE XA AR, EFEAR S RIPARIEX, J5ma_EhrfEr for” FIvif”
TA). BHESAPIATRE, MRS RN ICR SN A U O AGHT 7 4.

o BRI A IR CANTEZ BT AT /& X R 228 4 —35 P, (BRYUDR, SERYSRALYIZ N hashable, X
ST AT A GARHERRAES T . ) B G2 IR rh SN il s 48 B P DRAF A B fs— s (RIS
I FHERR AT SCA) S A R o

3.8 Jift S 4#: 1k Python 3.8 Z iy 7 IitE S, IFBCA E AP AE IR ENT . £ CPython 1, fH %
SETHRPORIE. MR PEP 572 (953, M 3.8 JFih, S TEPORE.

"{" [key_datum _list | dict_comprehension] "}"
key_datum ("," key_datum)* [","]
expression ":" expression | "**" or_expr

m.mn

expression expression comp_for

6.2.8 HpETIER
HE A R T IR S e ) e T A AR T

generator_expression = "(" expression comp_for ")"
ARk A T E— R AR g . WA S HE U], OTE T8 M BRI 2 7 6
S SRR .
A A R P AR RS AE N AR A R VAH__next__ () JrEmmHELAEE T Lok E (RIS
e A A R ) o (2, JAEM for TAYARYTT IR R 2L RIRIERY, BRI E B iy
RS A A 2R SCRAG I E] A 2R RIS — MER A 4 . J52E0) for TRILA S /e
M for )AL RS TCIEAE N2 E N R, A E AT AT RES AR M e M T AR 5
REURME. Bl (x*y for x in range (10) for y in range(x, x+10)).
45570 HUBRA — S SHOW TR ) T AR S . TR S IR —T5 .
R TG TR A AR AR A B TR AR, 45 A R aUE AR A ] yield flyield from
WA R R0 asyne for Fhysianait ik, WHh F4 4 KB RE K. bk
KR E A RS, WNRET R E RS (S5 2 K25,
3.6 HUHTIA: SIAT S A s ik
3.7 WUHUAE: 75 Python 3.7 21, RbH MRS AlEfEasync des tAIFRIEL. AL 37 T, (BT
HICHR AT PAGE ] S 20 2R it ek

38 RS yield Ml yield from #ERSIRE MIERI P OHEA .
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6.2.9 yield Fxzt

yield_atom
yield_expression

yield ik A E L generator PRELE  asynchronous generator pR LN 74 F 3| R it 2 BB AE o6 508 Sk N R i
o ZE—RBURNE yield Rk XA R ECE — MR R, HE—asyne def BEH
PRS0 2 LA R R R J— A S 40 A R R A Bl

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

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

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

{1 T (12D BRI, vield Jka R B ALV A TS50 Gt R U ikt
Wk A SRR 8-

3.8 MU B LA U A LA R R B Ao () yield 2t

THLRANE AR, 54 AR A 2 e T N

24 BRI, TR ISR, AR AR AR 2
HIET, BB AR IR A AR AR GE, B BB BT IABAT. SO & FL T 31 -
A yield Rikst, MRV, S/E MBI expression_list WlH. B, 7
BT 5 AR (R B T oK, GRS R 2 I, S 000, DY ABRATRRI T 7 53 A 03
(RS LA IR HE o, AR IR BCREE T S B BOIEFTIUR yield kst 12
AN B RIS & B, WAL yield Rk TR My YRS AT, A1
IR _nexe_ () BN E PR for SR next () R A AL RAER None. #50, A1
Hisend (), B ALERRRIEEE: send I

JIr A I LA e e RS PR R AL AT yield 2K, EAMTRAZ DAL, HH BN AR
TR . ME— DR AR R BN RESE AR EAE yield JRsZ WP HLARSEIAT ;. Pl U 2 HER 51 A 1 i1
JAHE

TEtry G5O B AR A yield FRakXo WA ERAE (K5 TR 2 80 a3 =] 10
%;?ZW?&%‘WET}L??, P A AL R close () Jrik. close A VAR H R finally
AT

i yield from <expr> B, Frigfbi)Rik= b — Ml kA 5. SRR EA S =4
MIE 290 B A7 B 25 Y Rl AR A B & . ATl it send () A% AWIE A ZATAT @ 3 chrow ()
A EWMRAE YN T EN LS T RERLS. MWRAEXMIGEI, IBasend() F5]K
AttributeError 8 TypeError, [fijthrow () ¥F3rBI5] % TG AR RE .

YR EEAEG ST, #7541 stopTteration SR value JEIES TN yield FikAE. EWLA
1E5| % stopIteration W RAMBLE, WA PATE AR — M E A FaBE (Gl T4
SR M) -

3.3 JRESE: il yield from <expr> PAZAGLIMHIML &1 xr.
2 yield FIX IR METR A MG E—FR A, S5 TT LA .
hsH:
PEP 255 - WS R es £ Python H AL ARl v ie Id iEAIHIFE L.
PEP 342 - il B pR A5 SO b R 35/ E i AP ARSI, AT AR AR AR o
PEP 380 - ZHLEA TR B NIGE BIA vield_ from VA EHIZFLA T/ B ASHIHRIL .
PEP 525 - 5p3B /RS Gl 8 PR s AU A SR I REXT PEP 492 BEATH A $2 1L
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4 i ER- A BRI E

RAST/NTEE T AR AR A Tk . BT T2 i AL s eR B AT
TEEEAE A i C ZAE AT IR A MEA 7 i & 51 % valueError 5.

generator.__next__ ()
FEIE— A AR R AT EUR A EIRIATHY yield FRaBxUA EIRE AT, 24— A2 A bR Eloi
if next_ () JFEWKEIATRE, METH yield FikX B2 PUE A None., [fifFAZHATEI T —
A yield #iks, H expression_list WESREIZG _ next_ () WRAE . WWRAERSHEH
FEAETR—AMERR S, WK & stopIteration [,

BT i e B A, Bl for MR e N B next () PR,

generator.send (value)
WRAZ AT 10 A RS R R IEY —ME. value ZHUCRR R 24 HT yield £ARILER. send ()
T35 2 3R 0] AR A B A R — AN, BOE R A g B A TR —AME R W & 5] K
stopIteration, Xiififsend () RJFBNEWMARN, EXH LA None MM SH, FHX
IPSA AT AR yield ikt

generator.throw (value)

generator.throw (type[, value[, traceback] ])
A AR OB | A— A IR %A s R BT AR BT —AMEL. AR AR s e 7 2
NMERE, WG] % StopTteration S, AR MU RO A HRME AR 2, B2
IR T R, WiZRE W EREE R IT .
TEMBA AT, HA R A LB, KT raise KEEFRIIT.
H N T ) R ARAE, B A4, AR B IHCA Python MBIl fype ZHLN Jy— >
2K, Wi value B R— A5 S ASRARIRAL value, WIKFIRAH] type #iE AR R 5L 6. WnHR
BT traceback, EAFHICEIRE L, BWMEFAFAETE value FHRYIA __traceback_ JEME#iL
DR

generator.close ()
TEA AR RS AL B S | & GeneratorExit. WUR/EMGMMEESIERIEL . B4 XM, 5§
HHIK T GeneratorExit (T ARHMHKRH), AT RMIIFRIEIHIAM T5 o A4 ige =4 17—
{E, WAF51% RuntimeError, WIRAEMERT & TALMIHALR R, EROUERERATHN I, IRAE
a2 TR E AL R IRy G R T W c Lose () FEALMUEATE.

Bi¥
XM RAGI T, R T AR s R AT

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

>>> generator = echo (1)

>>> print (next (generator))

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

>>> print (next (generator))

None

>>> print (generator.send(2))

2

Ch o gksr)
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(R L —5)

>>> generator.throw(TypeError, "spam")

TypeError ('spam',)

>>> generator.close ()

Don't forget to clean up when 'close()' is called.

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

1E— A asyne def & CHY R BB 7 ¥ 0 B B0 yield 335 5K & 9 — 45 15 % o8 B0E SO —

A~asynchronous generator FR%EY .

YA R N R B I, B R [l R S A AR R AR . IO AR SR 1R
2R AR R AT . b AR AR R SR R BN AE R B asyne for iR, RMUUTHEfor 1R
A AR AR X AR

W 2P A R W T YA 2 —Rfak Bl awaitable ¥4, PATRAEMAT R GEE R B8 BPIREE, PATRFRIfE
F—A> yield ik, FMHRESFHREE, K expression_list MHIREIGFEFTH ML, SHAK
R, HEEWE RIS SR, ISR RN YT E . 18 MaEr. NEPRE R 3
Fe DA AT St AL BR PR AS o B PATHE SR 4R AR T R B R — AW R 5 W B, IZ R AT A
JRARSAR LI T, WA yield Fibhx= XU E T —MAMBIAM . IEPATZ )G yield Fik = FE R TR
PATH R e AR _anext_ () MZEHRA None. HMAYTE, WRMHasend () MERAZ
1L 2% T VR -

TR AR RECT , yield FRX AV BE t ry S5H T E . B2, R DT84 e ok
2o (TR EBGE R Z g e Bk B ) Z BRI, W try Z58 ) yield 2k ] 58 S50
HRW finally FRIPATRM . TR, BRI T% 24 s SRR B AT 45 U/ B2 25 2R 71 50
ﬁ]yﬁiéﬁi%%-i%ﬁ%%ﬂ@aclose () FHEHBATHR B PTG, M AR VHEAEER finally 4]
HPABAT

N REAL BB AL, FRIHIRNVARE L 42 B, BER DR A s AR-E A Bl gE T
Maclose () HHATHFE. XA 42 BRI BEE LI sys.set_asyncgen_hooks () KyEM. 4
HIRENRE, 504 laR-E AR R AT M %4 Z A FE i Z 4L if . 5% For a refer-
ence example of a # #& 35 7 VL1 22 78 Bl i & & Lib/asyncio/base_events.py H1 3L ¥ asyncio.Loop.
shutdown_asyncgens,

yield from <expr> FRFUNRAETH A i ol B b (] 51 S B 2.

SETEPR-ERBHE
RXAT/NTHEIE T P A A E AR T, BT T2 ) A 1 ek B AT

coroutine agen.__anext__ ()
R —DATEERRRT R, BB TN 2T T % A s B0 A ERIIATHY yield 2k B K
BPAT. U AR LM RECE N anext_ () FEWKEIATH, M ETHY yield FikzCriR ]
AT SERE SR BN None , BFEIBATIPRFAEZAIATE] F— yield ik . % yield ik
expression_list [NHLEREMINTMENT KN stopTteration FiEMfH. WA F LA M
‘i%f?éék?ﬁ;’]‘ﬁ?iﬁi&th, MZ AT SERFRT RIFT] & stopAsyncIteration B, #niZmbik
REAFE 5E M.

WhH R Bt asyne for fERR R .

coroutine agen.asend (value)
Rl —AATERERT S, BAEBI TR SRR 2P AR AT SEER send () FE—HE, It
Tk R —MEL R AR R, L value Z80 2 10 24 1] yield Fik N GR1H . asend ()
T3 R AT ] ) a] S Rt o alk ] AR e P AR —AMEL, HAECA PG| Ay StopIteration, mi#
TR S 2 AR A 7 A — MER W5 | % stopAsyncIteration. Xif[flasend () K8
BB A AR, EALAPA None YENIHISEL, RRX A W] AFEIUE Y yield ik

coroutine agen.athrow (value)
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coroutine agen.athrow (type[, value[, traceback] ] )
RAl—AATERERT S, BEREF P NSRS ALE TR type KB FHE, IR MHZAE S#% R 4L
B —ME, HAE ARG KP) StopTteration . AR FPAMAR A4 T ME
WURH, PR IR AT SRR R B A stopAsyncIteration jpb. AR Bids BRI IR 1L A
WSE, SEIET AR, WSS R TI%F 8 SRS TSR 2 A &
coroutine agen.aclose ()
R —AFEEREN S, B RTEIBATI 1) 520 A2 s s ARSI A7 B A — > GeneratorExit,
W TR AR R BOE R . RPAIELE| & GeneratorExit (HH T RMIRZ T H) MR A H)
SRR RREG] K& StopTteration S Ja g 1 520 AL s B ik [l ) A% 4] JHe At ] 26 5 %)
K51 k& StopAsyncIteration F&f. WM RDA WA E T —ME, ZWTHERMERT| K
RuntimeError. WIRFLAEMERT | ATMTHM RS, EaWERHs TSR RHAE . RS
BB O AR T RERER R NGEESEHaclose () $FR E— AN SMATR 1 T SRR 52 .

6.3 [F&

JRBR R ARE T PR BRI A E. BATMARET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 51 H
JEAES RS T A — )4 AR 2

attributeref = primary "." identifier

PSR B AURAE S — A SCRp RS TR BN S, ZBO RS SR RMEL I . BEE A R EoR ™
A VAR EFRIRFE N A PRI B . XA PR TEL ER getater () FEORAE X WREAE
PEARTTHL, WPRFS|% AttributeError i, HMMTE, B EX R m R BAE S ARIZ A SR E .
Xof /] —JR P 5 | FH 4 22 UOSRAE AT RE 7 A=A R RS 52

6.3.2 #HEY

XA 5 S SO TR AT A SRS B T IR T3 T2 20 5 TR
W 212 [B]—~ GenericAlias %142,

subscription = primary "[" expression_list "]"

XL BAMIBUR, APREER X B AN Rk A LA TR AE

Ji B 50 R 4 SR AE R — A SRR R AR X S — A X g Tl it W] B E L getitem ()
Ml__class_getitem () sy H Pz R IR LR AR Bont, 2k Ao 20 R 45 %
PR AN E I —A . W THEMBE S __class_getitem_ MR __getitem  [WHEZE
WM, TS class_getitem__ 5 __ getitem__,

WRFRAY R E 2/ D—AES, EReRE N EZRA AN E P LHT tuple. FEHAWRE L
T, RGN FRRORAE R H F e — B 5 A

XFNEXSR, AWM SRRl getitem () PATHIEUERAE:

LoWgFe R ALE— A mapping, WFKKINFDAUREN— D PAIRBSS A RN R, T
TR SAEMS T O B PG L {E . BRI — B 72 dict 3K

68 Chapter 6. Fikx,



The Python Language Reference, (I 3.9.23

2. PO AR —Asequence, WIZFGRAXINFLHERAEN—4> int M—A> slice (WINIHIH/NT
Frsfie ). WEFFIRIGI T str, 1ist Ml tuple XK,

IERTEE NI ARFE T2 ik B NRG S IRRIR AR Ak, WEFIIEMRME THEE 5 RE5 5k
PR RN RG S __getitem () Jryk, BUIZSGIEBL, x[-1] Rkl x MG —3. 458
R —A/INT P8 H 45 B AE VA, MR ES BRI RS 1 iz H (ASEIFGRTHED .
;;ﬁﬁi?{[?*ﬂfﬂﬁE"JE’Z%fﬁﬂ:XU“%H"Jigetitemﬁ () Jryk, R E R R
B e

FAE i*?‘l‘*%ﬁﬂ@ﬁ?ﬁﬂ , KR mioE F45 . PP AR BRI N R K AR o — AT
W AFHR -

6.3.3 Y1

R ERTEF SIS (PR, JUHESIER) PSRRI U AT AR Rk X A K e
sidel BRI HE PR, PIAMATEATT:

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BRAR 4 TS AR TR AE — B ATTE R ZFREAS R AR P RIS ERITT 75135, DB AT il B a5
PR AT ARSI e S T A AR IS A, Tl i SCRF SR B AT o B0 S TR U A
KA BB S (VI P RAR M & LRI UL 58 T UL ol) -

YR8 SR BTk . JeBLE i AR YE R T Y0 8 ok A i i R T RS (5 m AR
H__getitem () FiE). MRVIAFNEGLEGED—AHES, WK E —MEESVI R DR Tl 7
WIS, SR AN R TR e . U1 R Ianh— ks, WHEG 2% &8 — N EFY R
e — MR NS (S WAnERA ZBEH —T7), SR start, stop fl step JEHERFHIN
kA TR ERRE KA, AR FRIEACRH None Sfff.

expression
expression

expression

6.3.4 iAH
JIr VR A Bt T RE D 23— AR 8 A- 2 SR PIAT— A TR IR G (Bl function):

call = primary " (" [argument_list [","] | comprehension]
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

("," keyword_item | "," "**" expression)*
keyword_item u= identifier "=" expression

AN TR AL AN S T SRS NI S AN R WA S
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W JFE B FURAE S — A P A g (P SR eR B, N ERREL, IWEXTRINTTE, JER5, Kplm
TEARAEATHA__call () HEMMNEEZTHRRAS) . A S5SN8 A Aok (8 .
152 7 5 4% S —37 T fRIE U parameter 53 A)3H

WARAAER B TS, NS0l LT RIERHASON L ESH. H5E, MBS HaE PRI
BIRFN . WRA N ACESE, WRFEATAR N A6 A5, MTEN K@ TS0, HRRAT
el i HAS R 2 A (HIRARIRAF 5 58— A IERSECA A R GE S — 2507, K ) o 2R asfon
CHIET, WMA5% TypeError i, HM, HSMEMAZAHITHEE (AIM#E#RIA) None
BEAEL) o M SHUEEISE SR, M ORIEER 2 0ROk B BRI SCRORE R EAER AT . (RR%—
HE XHBHONMEA ST I, 4RSI I AT VRO, R 28 R
SE AR 23 LSRRI P BT 36 525 SRR D0 5 1 25 G o ) AR AT AT — ORI T8 25 (6 3804 45 E O,
M £5]% TypeError S, WM, CHEASMIFTIRSPU NS EEIK.

CPython implementation detail: J £ 52 3] fig 4 fit (i & 2 B A &4 PRy 0 B R &, BB AT 7E S
R & A “rg” , HIARE AR TR SR AES 8. #E CPython fr, DA C %5 i
PyArg_ParseTuple () RMEMNTHSHH) s B E T XA

WARFAELIEASHEMNZ A ESE, 251K TypeError 7%, RIFA—DMIEXSHMEN T
*identifier A)yE; TEMIEILT, RIEASEMEZ MG TZRESHIITH (WREHZ R
P ESHOA— =TT ) .

QEARARA R AR SEO A 52 IESHLAPR, Fa51K TypeError 5, BRIEFA—PIEXS%
T **identifier MYk, RIEASEEZ —MEE T 2R XEFSEWFH (1 XEFERN
BT SEMENE N SV IME) , WA 2R KEFSEN—A Coir) 7.

AR R B P LT *expression )Yk, expression MUK —A iterable. BT A4
LR S SIERBIMNIN BESE. T £(x1, =2, *y, x3, x4) A, WER yRKEH TP 1,
e M WIEREM T — 0 H M+4 ML ESE D, x2, y1, ..., yM, x3, x4 [T .

KA — A G R E B IR *expression AENREH LT BN X FEH 2 6, (HESTEXET S
(PARAEAT] **expression 4L - WWF3C) ZaTgidb#. [t

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

>>> f(b=1, *(2,))
21
>>> 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 ] — A~V FH o (] i O S H50R *expression ARATFAE L, TIESEES EXRRRTRIE A 2 &4

WA BRI H LT > *expression Ak, expression WMAURIEA— A mapping, HNELYPAME

HONI KRBTSR IR AR T O (AR BTSH, SORAD ), W5 %

TypeError ﬁﬁo

flifi] *identifier B **identifier MR IEXSHA RPN LI ESH M F SRR

3.5 WOE A pR SO e AR TR ~ A0+ PRl (B S AT REIRAE n AU AR () Z ), iR

BT ST REME T IR EL () 2ZJ . th PEP 448 JORBAIHLIL.

BRARSI T RE, B RSARIME, REMEHRAFEN None, IR [MIE A TT5E J5 X T Al 8 HI X5

AR I -~

P LB A AR SR ST, H AL AS BB (R s — (e R e e 2
%Bfg%ﬂgﬁé%ﬁ; MIEFEIRS I 42 S =8 MARIRIAFT return IRAJN, i A 5E BRI T
HOBEYCIEIE 8

WE B ik BASEROBT RS A QN B R BRI ¥ 4 2 I built-in-funcs..
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PR R IR — B LBl

R iliik: VEMAR A 2 SCRE HEANSEOES AN SEIERZ I %5615
R — SR

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

6.4 await FKixxX

Hifcoroutine AT LA RF— Tawaitable 34 . R FeAEcoroutine function NEH .

await_expr = "await" primary

3.5 UHTA.

6.5 FIEHFT

FIs B E WAE A M) — iz BT 5% (A0 E SRR A LA A MM — Itz 84T . Ak
T

power = (await_expr | primary) ["**" u_expr]
L, FE—DRINE S 1Rz AR SR, BN 2RI G2 BRI AL
BRI ) « —1%*2 250 -1

FASFAT S AP SEOR A N E pow O sBCRA MR MG S SR A S BT on 2800 s
SERKATITIBE . BIES WS SHHOMIFZE, GRS ISR

X int KAV EAERL, SR HA SEAEEORF AR, BRARSE —ASEON 0BG TR L T, Brd
SR AN float G4t float RAUMLERL. BN, 10**2 3&[E] 100, 4 10**-2 3&[9] 0.01.,

XF 0.0 T MBUERIZE 53 ZeroDivisionError. X EEHAT SR IE R ] complex %)
. (FERMMRAS PIXRF5] % valueError,)

BLIE AT R R __pow__ () Jrik B E .

6.6 —TEATIEZH

A BN Lz 3 2 A R [ 4 ek

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

—ICh - (ED) RS AT SR e sl neg () FFIRITIEARER.
—JCH) + (EE) BHEAT L EREG 280 Rl pos () FRIRITERER.

—JCHY ~ GRUR) IBHEAF N S EAR UL . = AU E SCR — (x+1) o B BAEH TRE )
REP T invert () FRIRITIE EESCHR .

TP =FEL T, GRS HAERAIER, R5]1Kk TypeError JH .

6.4. await Kixx 71



The Python Language Reference, (E] 3.9.23

6.7 ZRBREHEF

TIOUEARIBEATRAE R GRS, W R R AT B TR E AR RS TAT A
SV PASESO, — MERTIREELBE SRR, H—MEN T ARz E A

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

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

BHEAF * ) ¥tk HSE R, WS EEEE UAECH R, 838 — NS aCN RGN 5 — A5
BT . FERT— MU, I B R A R 2R B e A R . e fe— M OL T, AT )7
YIS S P ek =7

Mz R mul_ () F__rmul_ () JrEREE L.

BT @ (at) W H AR EH TR . %7 N Python 87U SLE LI FAT

3.5 OB A

BEAE /(%) 7/ CER) Rl HSEIWT . WA ECE SR e o R e 8. BBOM bR it
—A float {f, BEEAHRE BRI S5 RA 2 BE BEFRIM S5 2 8 H floor” PRI TR BRVERIZE R . BRUASE
MizE k5] % ZeroDivisionError 4.

WAz ATl RNt ruediv. () FI__floordiv__ () JHkHE XL,

BHEAF & B K S — NSRS A S RE. WM ECESEU et R ZEEL. L35
HEX¥F| K zeroDivisionError B . SETLUCNE S, Hlin 3.14%0.7 %F 0.34 (Al 3.14
T 4%0.7 + 0.34). BUzBEAFNERNIERNEZ 55 A EER 80 (B2 E ) 4SRN EH—
FEINF AR A BRI L XHE

B S BB R A DA TSR x == (x//y) *y + (x%y) . BEA/MERSHEWE A E
R divmod () SEEIFF##IT: divmod (x, v) == (x//y, X%V) e

B TR PATEGEE, BEAT 5 S EAFEE X R ER N T PUTIH W ERF g (XFRIEE) « 45
FRAR LA 4 2 DL Python 2222511 old-string-formatting —5 .

BA BB R mod_ () FEEHENL.

BIREEAF, BLUZBEAFH divmod () RECKREEE XH TEE. WA ULEN AR abs () RECRHEE
PR AL

BHAF + (addition) K4 H HSEWA . HADSEEEE AES B, SE A A RIZERT S R —
PG, I BRI BUR R AN . ARG —FE DL, AT 2 D41

WasB i AR add () Fl__radd () IEFRBEEX.

BEAF - ) R b S8 2 . WIS EOR enldt i A R 2884 .

BRI AR sub_ () FTEEREE L.

VB4R abs (x3y) < abs (y) EFCFF AR, EX RS, BT&AREE, HAEBME ARG FE. B, Bies
A4 BB Python V7 55 80CH—AN IEEE 754 SURS BB, R T -1e-100 % 12100 HF 5 1e100 MHMIESRYE, HHE LR 2
-1e-100 + 1e100, EEHE FIFHF4T 1100, HE3 math. fmod () R [EILEE NS BA 58— SEMERIE A, FHit
TERX G L TR ] —1e-100, falfhdy =58 BT BRI o

2R x R IFAEREE T y (BB, W T AMAETE </ /y WL (x-x3y) //y Ko FEXAESLT, Python 20k [ j5—
AGER, DAMEAARFS divmod (x,y) [0] * v + x % v RERHL x.
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6.8 BLEH
B RLESEI ISR TR AR

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

Sy = KR O G (A o TR e Vst > AT W > 5 I e U3 (= OAed AR A R VRS
MWz BRIl RN 1shife () Ml__rshift_ () FYERBE L.
FH n gl SUHRE pow (2, n) BEER. 7o n e LoNFRPA pow (2, 1) .

6.9 —fiEzE
SRR % AR AR S

shift_expr | and expr "&" shift_expr
and_expr | xor_expr """ and_expr
xor_expr | or_expr "|" xor_expr

and_expr
XOY_expr

or_expr

& IBHF X LS HPATH AL AND, S N BEREE P2 — 0B\ T__and__ ()
B rand__ () FEEJTVERT H E S

N IBEAF R HSHON TR, XOR (5 OR), SHUUER R R e Hh 2 — AU R T xor_ ()
B rxor () ¥R YERI B E RS

| BRSNS HPATHA (G7F) OR, SEAMHES MR H Hrh 2 — AN ER T or ()
B ror () FEERITEEIEE XS

6.10 LLEIEH

5 CR[A, Python H Ay WEGE RIS, ARTAEATIAR . BAkHsH. 7—5 CAFZ 4
1ET a < b < c EFERFB NS GER AL N AR

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

RGEE ST B R True 8 False. HE XN & it ik 0 BRIR M JEA/R(E. FESLEOL T Python
FHE/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy HgoRE—K (HLE
BREETY x < v {ENERE 2 #FASHERIE) .

IEP PR ZIXFE: W a, b, ¢, ..., y, 2 HFIEA opl, op2, ..., opN HIEIZHSF, W a opl b op2 c
... v opN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

W a opl b op2 ¢ NEWRETE a fl ¢ Z[HFATEMTILE, HIt, Wx < v > z XFFNEERT
EEER (BRMWITFAKTE ).
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6.10.1 {ELL3K

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

AR a5 XA —mO U REA RV AE (B REBRARRS) . XS {ETE Python Hojg— A4k
SR B, XESAEH B — TR, H., XGEFEAZOR AR E N E T, f
W AR B A NS o RS FAT LI T MR E R IEAR S . AT RAA R i il S BT
G LU A e E ST X G fE

HI T I R object 1Y (BHEEUEE) TR, ENIMM object QK T BUAR BT . KB
PGB S g e kBN 1e () KE A CRIWEATH, TEHS A A H,

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).

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

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o WNEEUEZET (typesnumeric) DA S FRHEEZET 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
S RN
How ek MR E . A — DR B RS T EAFTH A S 20000, R x =

float ('"NaN'") M 3 < x,x < 3 Ml x == x ¥WHERE, Mx = x WHEME. W7 HE5EME
IEEE 754 FRifERT .

« None fll Not Implemented #R@ BN R . PEP 8 S BT RAY LB 2 Bl is B is
not MRS TIBHATHRIFT

o “HEHISFS) (bytes B bytearray KB W BEAT I TS R FLEE . ENTREN HOTR
RO 7 S HEA T AR

. ?ﬁ% (str WSLH)) i 224517 Unicode R BUTFE (NE BREL ord () BIL5H) Fe 2 iy 47
HeA S

TR R RS R RE B LR
o 751 (tuple, list 5 range BYSEHI) Rl A28 PyEpR LLik , range i85 —ANFR il & A SRR
. PA R i A— BE FUR 4 f —AM S, ISRALK TP LR 5] & TypeError.
FEA Hee 4 M ST . TR I T U . B A el i BE Al — X 5 H SR, X
WA BT REBE [ — X 5 A SR A I AR FHB AT BRI AR R B AT AR A M
P T 22 TS [ ) 7 B LR
- WA Z AR, EATAUC AR MHFEK RS, I AT A e EER LA SE (f
m, [1,2) == (1,2) MEME, HALERR).
- WP RFRFRRRZTE, HEFSEE DA HECEHEME (Bl (1,2, x] <=
[LZJ]%ﬁ%x;=yﬁﬁﬁ@%ﬁﬁﬁ%ﬁﬁﬁ,%@%%ﬁ%ﬁ?ﬁ%(%@[Lm
< [1,2,3] HEfH).

3 Unicode FRifERARHIX 43 #4% (FI 40 U+0041) Al 4 %5 45 (BIA0” KEH T 58 A). H4R Unicode H K £ B #4780 R —
AR TR, (A — LG A AT i 2D TR PR . U, T 48 WAl TR B H T3 ¢ 1]

DU U+00CT iy fir 1 BEA FRi% 5 48 e, T DAJH— - U+0043 R(7 1Y 2 sk 75 (K BHE T 2Bk ©) 11— 1 U+0327 b fii
R AT (LA ) SRR
TR, MRS B 24K Unicode PRI BT HAR . X TTRE LB KIELHE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 2) XA AT IR, M unicodedata.normalize (),
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o PIDBRSS (dict BSEBl) A EANSE, A0y ALY EATRAMER (58 18) XF. BAER—Zk
B b ME B B .

WIF AR (<, >, <= fll >=) 5| % TypeError.
o 5 (set B frozenset BYSLHI) B TR AR 2B LUK

AT LRI A E O TERBER . XX R 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 R min (O, max () Fil sorted () W AR =4 &
XL .

G HURGER L E HOTR I B RS
o REFCHA N ERBBA LB TTE, HILENS AR EAR BTN .
TERRERYIE DL, P SCISHERE Ml FUREA T g g 07 224 TR 47— 2 — e M -
o FHAFHEBE IV %08 A OB« A Th e, AH TR RS FUBE I B %R <5
x is yEWREx ==y
o W AZIRR PRI AJEGE, 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) F 5 2R TiX— A
x>y and v > z BEEx > z
x <y and y <= z BHE x < z
o ST OB A% S B KU . AR, R 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 () WEERVIZTROGME 2. MERXTERZSE A MEKRAE, SERCAARG

o
Python F A58 il 2RI LE—H AN . SChr b, ARBCAERE — A E X LA 51

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 BURJERIME. FrA N ETFSIRSEARBDA R IR SRR B 3, X T ORI in 46
MR AG 45 7E Rk . BT list, tuple, set, frozenset, dict 5, collections.deque X FEIZS RS2 A, Feik= x in

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

XFE LT __contains__ () FFERHAF A ELERYL, WR y.__contains_ (x) iR[EEEHM x
in y iR True, HMER[E] False,

WFREN  contains_ () HEXT__iter () WA E KU, WRAEX v PEFTIER =
T z ifSE S x is z or x == z HHE, W x in y K True., WIREERIPEG L T HE, W
LT in 51K TR .
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BIEHFS2IE R ER I MR DAL E T __getitem (), WY AR AEEERS]
Siffifg x is y[i] or x == yI[i] HFHEAE/PWRG| S5 A IndexError BHER x in v H
True. (WERBIE TAEMHEALSTE, WSET 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

HEPATH/RZBEAET, 8024 F B Tt fliE e, LN ES ST M R(E: False, None,
A ERECTEE, DA TR MEss (UfEEArE. ol %, 7, £A5KREES). T
HARMEER WA M B . T SO R ATE R L bool () ok HilHZHE.

BHEMFnot FHELSEONIRMER 4 True, B4 False,

Fik = and v /X x KA AR x W IRWGR ERZAE: AT y SRAE TR [0 H g5 RE .

Fik x or v EIERT x KA QAR x MENLR BN EWXT y SRR FHEERAE .

TR and flor #OR R EIHR MIAEMZEEBLLATUN False fil True, TH@R MG ORERERAES It
TTRRAVER), Bl s h— Y H A2 A A BIER FAPE, £k s or "foo!
P EHE. oo WAAIE—AHE, NeHESECHMA B TSR B —AH/RE (Flan,
not 'foo' ZiE N False g '".)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MR LA G X “fy 4 Rk B BRERHENAY ) B —Dexpression A LH —

Aidentifier, [AWfiRIRElexpression B{H.
— ™ UL A9 A A 3 D I P o D) Rk = g

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

BCE R AE AL L B SO AL IR

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

3.8 OB A 11 PEP 572 7 Ay RIKIEF B 315 -

S TARAE F SRR . 2SR SR A ARSI S AR, IR RE S B RE ROU R B £ s IBFAF 2 LA R E R
10, I KB SO0 75 VR s it R LR sl it . B2 A5 B A E A K eI SO
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6.13 FHFRERX

conditional_expression or_test ["if" or_test "else" expression]

conditional_expression | lambda_expr

expr6551on

FrRIB CERFRCY “=HIBHAF") TEPTA Python iz 5 H HLA R ARAY L 5E4L -

Fikx if C else y HIE@MEM CTMAE X RIL. WR C NI, x FFRORMEH R I 5 WA
¥ SRAEFH 2R ] HAH

WS PEP 308 T Ay KA AT -

6.14 lambda FRixR,

lambda_expr = "lambda" [parameter_ list] ":"

lambda %3k (A B} FK N lambda ¥4 AL) % T 6] @ B 4 K 5. F#£ A lambda parameters:
expression &7 AE—NERENS . ZARMAX R HELT HLAT 20 LR

expression

def <lambda> (parameters) :
return expression

B S A0TSR KBRON RN AL . TEEEE L lambda FksCEIH s ECR REAL & B A BbRE .

6.15 RiEX TR

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

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

B T AE NSRS G BNy, A B MRS RA SRR A e . JCH KRR
G FerpFRIRA R R kAN B ABORE

—AES < FoR THRRIFE . HEIERWAUN—Aiterable. %R EXT LR RN ERIU T, I
PALE TAEPR OB R TH . FIRSER G2,

3.5 ORI FERABIR PR AR v, yIh PEP 448 §21

RIS AEQIE FMIC (B0Fx £4)) IR 2 FEIrA HA AR 0L MAR nle Tt A R R IE S i s
FIEAAR LA EAICd, MRy ERENE. (2T, B X 2 25 1 5 5

S 0).)

6.16 RIENEFF

Python % M A A7 (7368 Fah 2ORAAL AR AR XTI E BV ESR R, A0 & eT 22 MBeR (.
FELATILAT A, FaRaCRHEH R SRS AL SR e

exprl, expr2, expr3, expré
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}
exprl + exprz2 * (expr3 - expr4)

Q)

6.13. £HFixR 77



https://www.python.org/dev/peps/pep-0308
https://www.python.org/dev/peps/pep-0448

The Python Language Reference, (E] 3.9.23

(R L —5)

exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4d = exprl, expr2

6.17 EREFMEH

X Python A FAFIIL ST HEAT T K4S, Mimitistdt (BoedbE) BIRIRILes (FndhE).
HAT IO NI AT A MRS, BRAFRTA A I, BB — oz, M FIoH
WIIERAF A=A (BT Risfe a2 A0 H).

TR A RS AR RS A AR e, HRA a0 T — S5 Prfllid i I e 2 0 B3 s
P

(expressions...), 455 oM B $55 1) £k, IR ER,
[expressions...], {key: value...}, | FlE R, £58xr
{expressions...}
x[index], x[index:index], x (arguments...), x. | ¥, ¥ H, #H, JBHESIH
attribute
await x await FEiAF
* % %7‘3—5
+X, =X, ~X i, i, #A73E NOT
AN AR, . B 05
+ - JIA B
<<, >> P22
& (i 5 AND
~ 37 575 XOR
| fiefiisl OR
in, not in, is, is not,<,<=,>,>=, |=, == WGz, AL4E B DU I A AR TH -5 A6z )
not x /K% 44k NOT
and /K% 45 AND
or /K% 455 OR
if --else FAFRR
lambda lambda FiA=0
i= RSN
[E)f#

SRR~ SBE N BRI TAEHA W FAR S (- TCiEHAF, il 2x+-1 8 0.5,
O 5 BN T FRERE L RIS & T 20 M REI IR gk .
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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

FREANTHREMEAM (KRZRAELHELANXT), B3 GEFFEL) W R G~k
A T AR L 7E Python W, S AR IR [B{EA None). FIXATHE AR HAL A 7 Xt & feirr B
T AR . FkaE R AIE:

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

TERZR BRI, WREGR(EAN None, B NER repr () AR —NFRH, KGR TAT
AR DA BRI —ATITE NS AR i (BIAME DU MRS RN None, WZad AR 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_list] "1"
attributeref

slicing

|
|
| subscription
|
| mxn 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 . A AVES TSN R bR, NPT RRELS % H iR,
o A
- MR BRI RS — A B SIS HR, PO SIME” Bin: Wi g 20008 5H
TR 1) & TR0 — R [R) 085 il 2 AR 5 o 12 Al 3 X S i T 1) 043 A 2 3 A 40 I e Tt 1
B B2 i B bR. & BTG R BT R 25 i B B AR Z G R B AR. SR 5%
ERXT G PR RIS M E H bR (ZFEPUAZ) .
- B XS RN HA 5 H ARS AR R TR AT AR S, K S TURE A S 2 A 1 B
WRAE 25 X 1) H A5
G MRAEL 25 B B AR BV ER AT = I b sE s
o WERHEARARRST (BFF) -
- WMRRZ PR T S mi RS Ee gl obal Bnonlocal iBA]9H: Z4Z4 BRI 40 B 24 5 =)
TR 44 2SR R 42
- B ZATRR A NG E B 2R 44 2 B s H nonlocal it M ANZE a4 25 AR 42
WL AR E L9408 MR B 05 . X W] A S 302 Bi#i 40 % A AR S5 | THEEE
T, BERGZEN S IEA RO AR HAT R 28 (SRR .

o THRZNGC N EIESIH : 5IH R RBE LA SPORME . BN IZE A — A IR E BT 5
TWKF5 K TypeError, A ZRRF T IREXT S RE L5 E BT R E T TR (E,
25| %54 GEHE NN AttributeError (HIFAHREIEK) .

R WX S NG BEPES | AR BT P AR B, WA MRk a . x AT PATH
M Se Bl el (AR Bl Bt AAEAE) 2@, ZEMER a. x BRI B0E L plE i, HArns

WAEZLORTE. I a. x AP BUN—E SR AR JE AR Ik s 1 — A 28s
P, WZE BB SR AR A IRAE R H A5

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

BEHA A —E M b g, BN property () BIEIFFLEE.
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o AR ER A SO0 R R FRA S POR(E. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR (4 2R 2 R T 51
. WEREGIITER, H55]% IndexError (ARHMBUT FIE A R ANH ).

BRI AC— XS (B, AR A 5% i SR R A R 2R A, SRS
Hh 2 AR DU B R SR A SEAMENS o 3R] PASE B — D AT SN - DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

P PE XS, ST _setitem () FEIEMIAIE S BEL

o WRHAA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI SR (FmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁ@gﬁowﬁmﬁﬁﬂ%SWMﬁﬁﬂ%ﬁﬁﬁﬁ,ﬁ%ﬁaﬁ?ﬂﬁﬁmﬁmTwﬁﬁﬁﬁﬂ
(RN

CPython implementation detail: 7£ 41 sCE, HARMAVER Y VE S Tk U ayaE M, TR k4
TEACTD A BB Bepli4E 4, SECR KRN A 215 B

ERIREN € X EWELATFHSHFANESE “FR” W70 (Blila, b = b, a &XHH AR
HIME) , HFEREA S B ZTE 2 AR ESEMNLEZELHITY, XERSAS NEE. B, AFEFE
FrFTEIH [0, 2]:

- X
([

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

h=%:
PEP 3132 - Ml A RIF X *target FRPERHLTEULR .

7.2 ¥EEREIES
SRR AE T R R A BT R o as ORI R ) o — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny=n | w__m I Wx_—n | "@=" | "/=" I "//zn | no_n | Wk kW
I nys=n | Noo=m | neg="m ‘ nA_mn | "|="

(SRR — T iR =S i Ak E L.

SRR (A AR B AR A RN R (5 ERETE AR R, B AR S 7)), X
P EROH Y R BRI TH E R iz, IFRESIRIRES R R E AR, BFRUSHERE—K
WSRIRAE IR B x += L AAME N x = x + 1 FAEROUEIFIEEREMAIRCE . FER5R IR A i
A x (NSHERME—WR. MH, ERHELT, EhizEe Reddrr, Wit it A E—
AH IR HIREZS B AR, 2 BB R T4

AT A, R S AR A TR 2 AT X 22 TR, B, ali] += f£(x) HiEA
alil, RJEXT £ (x) SR PITINERSE, RIERHERERHE ali].

I8 T HE BN TE ) IR 25 TC AN 24 H ARG B AT B0, BE5 I (A1) A TR (i B 1 A P X5 3 3 D (A
o MU, T ATREAAAE R BAEAT HAOBIAME L, SRR S A AT —tia B S5 —oisE
A .

XFEIEGI AR, #FERERY & T K Fo 5 ) B b ad L4 WE RS .
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7.2.2 #HERENREIES
F ik IR R R BB ) r A o B AR T AN T e () S —

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression) ]

HEEALIE &) ZRHET (R H AR,

Xt AT B B A IRAE H PRIt 0, NSRS AR s A i, AR S ORI - A— IR
HEIRJENE __annotations_ W, X ANRAERMIR (WONAA SPREER) BUNFIBORIEARER T
S, BRSO ] S HAESR S AT R AT I A SR S A B il 2 H Sh B

XFFRFRIE AN IR H AR 00, AR R ARSI E I, AR BORE, HASRIE

%g;&ﬁ%ﬁ@ﬁﬁ)ﬂﬁwwﬁﬁ, % A4 B A ZAE S SR A o A 446 N 234 bR B0V Y 3l P
3K RAT -

WA T, AR S TEX AR SR 7l (WISRE A ) BTSRRI . W A fERACH
FRE A FOAGAE, MR X HARRIE, (HiR)5W)__setitem () B _setattr () WHEIL.

h=%4:

PEP 526 - 28 Wb Miiid 22300 Tin A (Wi EmLeAss) REPEE, mARS
W Rk M TR

PEP 484 - 9’3{%&%’? AR BUE NN T typing FH A AR BUFRIFFEALARE A YE, ATREER S T H A
IDE Ffffi .

3.8 MR EE A PR A AR A S VFLE AT AR A b U AR B . 2 T, JELesihsl (FanR
IR S HTCHRIEX) S PBOEER R,

7.3 assert &)

assert {5/ i AEAR 7 P AR PRI = 1 g 8 07 2K

assert_stmt = "assert" expression ["," expression]
TRIEAIE S assert expression ZfT
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZT

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

DS B B _ debug__ il Assert ionError F AR ARIN B R E4RTIBA,
FSHE_ debug_ EIEAHROL R0 True, ZEMRIALATY False GRIE @ AFTHENA —0). WSS
IR LA, S PO A M 22y assert ) % H AR R0 o 380k B4 PR I (5 P 2 e
AL AR BB M«

MREZ __debug_ RIAREM. N EAZBIEITEMRGE SN HE .
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7.4 pass i)

pass_stmt = "pass"

pass MR — BEPHATH, 2B KA. B LIEE LHRE - RE N EF AR ERITE
AR IR R I 5z, il

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)FHEM . 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 MU A AEZ HICA T, AR AR FRAE N i S AR BR i B i AR R B, RRF A SRy a4 25 1]
H R AR

7.6 return iEfq)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR TR AR, ERPORME, BNPA None L.
return S EIJFYHTREIAN , HAZEHS I (& None) /AR [IE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERERRE, return iIBRFRARARC T FE Stoplteration #5] %k . REIE (40
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| K. —PIEZM return iERTEF AL NG R BT S R EOEAR IR,
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7.7 yield {&7q)

yield_stmt = yield expression

vield {EAIAETE L _FEER T yield 7k X, yield 1841 R 4 WEAE A 430 yield 22k 28y it BT b 45
HEFES . B, PAR yield i54]

yield <expr>
yield from <expr>

L [FTPATF yield FiAE4)

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

yield FIRAAE ) (AL E L generator BN FEHT ,  F HLACHE T A5 s eR B sREUAR NS A pR BiUE X
] yield At A ABEAHZ 8 SR A 2 A5 it ok 00T I 1 PR

A Kyield B XEEMITTESFyield 75X —7,

7.8 raise &%)

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

WER A P IFRIA, Wraise KEHFIR Y ANEAEARBY 5, ERPHN EFas 7% . AR L FR
AiEEEE, ME51% RuntimeError SREE/R AL T4 IR,

BB, raise 2 —PNFAIORMEN ARG EMAUN BaseException B FRELH]. IR
BRI, UHEN SN SE L OISR F T B,

SR R AR LGS, ENEOAS.

A G| A E 2 HEh B X SO R H G E B __traceback @Mk, ZEIERE T
GH)o VR LARIE—A R H M with_traceback () FHEITIE LIk FRR bl —RmELpl, 4
WX RBONHSE) HHEREH ORISR, HEIXH like so:

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

from TAINTRFEHRIE: WRAZTH, W A Kk XA 7 —AF R R L 0. ARE %
B AFHEB], ERHENTER) __cause_ JRIERERIREIINGI KB 0 . WRIRFIBAZ 1
SR, XAICRPEEBIL ELPT A S S LB __cause JRIEBLREREI TS| R . W
51 % 5 H R BAE PR, DA S B AR BT B 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
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VBB A S AE AL PR B SR s | A 2R AL & BRaC bR . 5 T DAE o
Mexcept 8 finally TAIEEwith AR, Z I FH R LB EFH ZHEN __context_ J&
P

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

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

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

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

S FRE AEAE from FA)H R E None Rl ZCH AN A il:

>>> try:
print (1 / 0)
. except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

ARFBNEZEEE T —WER, AXOERENERE A Ery 55 — T ER.
3.3 iR % None ME AT HAE raise X from Y P Y,
3.3 U i __suppress_context__ J@MRMGIFE LT XA ER.

7.9 break &%)

break_stmt = "break"

break fEIfiE ERSMBT for Biwhile MR B M, (A& H BT IGER A0 pR B e 28
SO E AR .

ERXALRITNINZIEER, MR TER) else T4, BaBkdix 4.
WER—A for ThFRPbreak FTAL,, IR G H AR 2 PRA5H 2 Rl

Ypreak FERIFA M WA finally TAMcry RN, % finally TR EPHITAEFHEIE
[Pin 3
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7.10 continue &%)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

7.11 import &4

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

| "from" relative_module "import" " (" identifier ["as" identifier
("," identifier ["as" identifier])* [","] ")"

| "from" relative_module "import" "*"

(identifier ".")* identifier

"."* module | "."+

FLA) import i55] (AN from F4)) S0P IIT:
IO 5 e 67 (| A S VA Syl | S S 1 78N
2. ka4 A5 A ook impo re ) K AR B I AR WA T E L — N E A 24 FR

MIEREG 2D TR (HES 0 0) SRS B A 1R 2 BT, Q1R X 28Ry 3 a0 U 7 1Y)
import 7] —F:,

AP IRAIAARAMM AR PENT 7 A 2 20 T P A, AR iid T g e AR 2 Fhk
B ELAIEER, AR AT T E Tl S A RGERI TG B TR . TR — SRR, W] RE SR T
EARE], S R, R TR AR I R] A AR T A

USRS AR B SR A, AT LA I LA =0y X — 2 AE Rl 44 2 )l 2
o BRG] as I, HE as FRATRS FARIRIE

o WEREA IR E MDA FR, HACT AR frm R A, ARBR A 4 B 0 2 21 Jeyb i 44 25 7]
PR B S AR5 -

o QRS ARBIER R S B, AL SR Y B S L Y 4 PR R E B R i 4 A
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AT BNZEM:, WH5]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

module
relative_module

ik
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import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound.
—locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L R S AR R AR 4 A R Rl — N2 __all_ RASEOREfE R WA
EXL, BRAR DTSR, Hh WOz i e Lee A4 TR 75 __all__ T 4
FREREWE A A I L M7, WR __all  WAHUE X, WAHZFREGRESERI G4
23 18] PR BT RDA R RIZFAF O ) KA FR. __all WS REHEANAA APL, B H AR b
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WELAFEA R FA - from module import * - (UFERIHZEG B AVF. ZlAe Kek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AZH A E BT AR I RS .

gl % —A Bt 3 import H M1 £ %k module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future &4
future & &) J&—FREF X ARIEAR IR 2, T8 BB Re e LY, 24 (5 A4 o 1) R SR 34> Python AT HRUHH AL
SRR A TR O S

future TEAJH H B2 AR TETE 5 P 5 A TRAREUCER Python RARMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

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

feature = identifier

future {5 ATESEITRIRIF LA ALE 1 3. W] DA A future i540) 2 BilAT HUA:
o B SCRY AT AR (WERAFTE)
. R,
o 2171, AR
o HAth future iE4],
ME—FF 0l 1] future i50) 1R A7 (20 PEP 563).
future 15/7) BT )2 F B BTG 7 245147595 S~ Python 3 ATiAT] . H A 4145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
future 15A7E Jm 135 I 2B AT MR AR B X2 A T8 SR A8 o 3l A A A [R] e AR R SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, SRt as ZEAE PSR A AR DA X, AR A future #5A) 60 & AR MG FRE
W25 | K& rie i i .

BEIEE TN SCEATAT import A F] : AFAE— DS SCRAFA U AR R __future_ |, BRTE
AT future THAJI DAE R T AT

F N BB 4T BE X BT future 1547 T 5 A 45 o ek o

TR R AN B R A AR AR 2 Ak

import _ future__ [as name]

XFFAF future 154); B R E— 2R RO RIATE CETETABR 98 import 154 .

TEERINIEOLR, i# X} Code compiled by calls to the P& pR%( exec () Fl compile () WU FrémiFm (L
PSSR T — LS future BB M 2, Gl ] future 150 B CERATEVEANE Lo AT R
FIPAEAL compile () HYRATESHOM ATE ] - TS 5% B E01 SR A T IR -

TERZ B AR REARR /AT AR future TRATREAEARRES: S0 BUS IS A A 2 QSR — MR RERR 1) 5 2l
BT -1 HE30, AT AR FRIT, HizMAEE fure 4], ERELEA ST
AT RIA Z SRR R

W%
PEP 236 - 2] __future__ 7% _ future_ HLAHI R RAIHEL .

7.12 global &4

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

global WEAEAEH T EA MBI A .. BREWE RS s s & R R, Bhe
SRS mIRAEA T REA 3] global e, Ak H HAS R AT ASE a2 /AR S AU I 42 /AR &
TEglobal 1EA]HH|H A FRAFE [ — A E N % global A Z HIALE P .

TEglobal iEAHH| A FRA R E LS E, WARRRTE for TR B AR, class X, MR
BoE . import WBAJEAR FARAE F E o

CPython implementation detail: >4 §ij (1) 52 Bl A 5 il 2R BT A 1) s R |, (ERR 2 A I 24 1 FH X R
i, FORARRR LI e S ol s il 2ok, IR UEFE P i & .

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMLANE exec () REUFAFHREURIDXT S H 1) global {EA)FHA ST 4% ek K0 FH 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () BN
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7.13 nonlocal &)

nonlocal_stmt = "nonlocal" identifier ("," identifier)™*
nonlocalln/—JA{EfEfF)fﬂ'L‘HE/J%ﬁTEWZHIJTFJEEG@A 1@%@*55&6@%‘%5 SR DAIMPA AR R, X
FhOJREMREZE, N EMBRAT N2 E B R R a4 251 . A VPR B I S E A R

fERIERASN HAE A (BEBR) A g A B

Hoglobal IERIHFHIHIIL AR, nonlocal WEAIHEI YA BRI 1) Z HIAAAET (5 1 s
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal WAJHEH A FRAFEE Z HIAAAET SRl sk b i 48 5 A 5
hs%:
PEP 3104 - YiAMNZMENB PR A A Knonlocal iFAMALTE L.
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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)* [";"]
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TR B B2 PA NEWLINE 4558, 2 5P EERBE—> DEDENT. A%y R Al 52k 1A a2 A— A
REAE MBI KB PR RISk, RIS AR L (CBASelse’ [AIRELE Python H i1 BoK fix
B i £ AR R AR DAY o

N T PRUETEMT, AR A7 AR R R4 1 AR e B AT rh i A%

8.1 if &4

i £ R TA R IET

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

B REX BN REEEZHRE—DEE (FSHH RE T TREESERERE L) T2 s
ME—VERCHY—A>s RJERETZ TR (B £ AR AR A 2P TEORME) « AR BT 2Rk
HIBAE, Wk e lse TR URAFTEM 2SS T«

8.2 while iEH)

while WA TAEFRIBARE N H R OL N A AT

m.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

RXAFEE R FAN, I AU IE N FUR AT — A>T a ik ARk U R (T RETES: — Ik
g A E) WA else TRBAFAEM S PINATH L ILIER.

BT AR R break IBATEHATI L LG HAIIT e1se THIK SF—THEH R cont inue
VBT IRF BT A (e A 38 A 0 a8 [l A e ek o

8.3 for iEf)

for IRIITRIFS (GIANF47E . JudEFZR) SRR R R TTR TR

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

Tl AT RSPORME K BN E AN ERI SR . RGN expression_list WE5RA1HE—

ERAS, ARG ERA IR A B — AT — R AR, Ry 5B AR R By —3%. &

T S FARETR AR (S 0L E9E ) BRI H s 3R, ARG AR T 4 T e

(X XTEF I A SR AFT & stopIteration FHEBV.ZILAE), else TAIM AR NIRAAERF 2

WAAT, L IETRIL.

B AT R break IBAEPATHAG L E IR AT else FAE DT AEF K cont inue

E/ﬂﬁ:ﬁkﬁﬁ%%ﬁ?/ﬂw*H@ﬁﬂ%%ﬁ%#%@?*@i%?ﬁﬁﬁi WHETERA N Ul else 14]
7o

for{é}ﬁ%%W H FR51 2 i A8 A TR . 3XRF78 55 2 BRI 2848 B i G TR, L FETE for THIA A 1)

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

H AR5 26 i 44 TR AE IR IR S5 I R 2 %, (BN SRF 5 R as, WA TIRA R SR FTIRIE . $275m:
WHERE range () 2R E— A0 ERAEE)FY), & H T Pascal 1) for 1 := a to b doiX
PR Biltn 1ist (range (3)) £i&RMIFFE (0, 1, 2],

Ml AP HITENEIR RS S — AN L (X R RE R A T IR P s Bl s e ) o A7 —A>
WESTH RS BT R BRER F — DR R, AR UGR AU & BT Raeid . 4T H B E R B P 51 B I 0
LIk XEREMAE AR TI A MER 72480 (2 8)) M—3, F—Iseid (FogH
PRS- AL B E AL PR S B AR5 ) o R0, AR AT AT 3 910 24 1 S T T 9 A — S0, 224 i
SAEPEERH) T — R R FRR AL B . X P EURRST AR PR, O I 1P AT ) I X B P 40 (8 U
KB mEIA, BN

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

8.4 try iEn)

try WARY A — AL TE A R S A LS A/ PR

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

except THHRE —ANWMENFHEAEHET. Atry TRAPRREEAER, WASHEMTEEBEF
PAT. Y try THREAERFEN, FHES R AR R IR REE KA except THEHE
PSR H MBI 0 AERATAETCFA Y except F41), "B IRIG—A: ERFIERAT 5 .
XA AU except T4, FIAASYORAT, WERGRXRE KRR Hen”, Wz a)RIL
FCY ISR WER— AR RE R IR AR EUE AR AL, B RS R G R Rk 2R
AL, W RS R H R aRAH -

WR A except TG SFEEAHUCAD, W) AE SR AURD A A v F A% ARS8 R R rs A s

UNRAEXT except 413k AP A FORIE G K 158, W JFORI AL PRES 18 R SABGH , HHAE A A Ch
A AR RS R E R (ESPIUER B cry IR IRRE) .

P E] AR except TAIY, %57 RIS % except THITE as KT Z RARE AR, W2R
FAEE RIS I Hi% except TRIARFHINTT . FTA except FHJERLAAT I AT TA)MR . 2433k
TAYARRIA R, Gl H SR ty WA JFIRSIT . GRS WA T [ — S WA E A 1 B W
ANAERRER TSR AR TN R AR wy T, USNR AR PR AN S A PSR )

M as F5 HARRIE N —DFER, ERTE except TRIZSHRINBIERR . AT

except E as N:
foo

' R RUAARAYGRAR, RAEAE A finally TAIEGIR T 554 Bl ZmSas S 8un s mm Lk,
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BTSN

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

DR S8 AR 25— DAY 2 KA REALE except THIZ JRGIHE . 574 SBARERZ FFERN 1
B (E SR RFOLT . ENSEBOEAR I IRERT I, BRI R AL B DR AP B3 A 2R R — g [l
.

1E—A~ except AT Z BT, A XS H IS BAHCE sys B, it sys.exc_info ()
Feifil). sys.exc_info () REl—/3 Jodl, HREZ. FHELGIA BT RAN (S Wik E R %
vy —T7), ATERFE PR SR R A S YRR R EUR I sys.exc_info () ALK
50 (VAR JRAE.

WA ETT Loy TRERSA GRS, HFHRA I Treturn, continue Mbreak i), ALK
else THIFHIAT. else iIHFMTHEHASH AT except THIALHL,

WRAFAEfinally, ERRE A HH MBREY. try TRSPIET, BiiLilexcept fl else
TAY e WAL FA) R AT R AR B S, e S PRI RTT . finally FAPRFRAAT. AR
FAEWRAF 85, ERTE finally THIRRREHEFTI K. R finally TAIGIK T 75— 5,
PRAFH) ST 2PN PR LT 30 MR finally TAIAT T return, break Bcont inue ifH],
TR PRAT I S8 X 2 3

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

fEfinally FAJBATIIE], R ANBESRBUREEE .

Y return, break B{continue {ERIE— try..finally IEAHY t ry TIBAERREIATES, finally
FIEAWRS IR T,

PR R4 R Bl 2 o B AT i recurn IR IR E ). T finally THR)EZHEAAT, BILAE
finally FAIHBHAATIY return IHA]E R RGBT THY:

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

XSRS (5 BT DAE o —1ARE, 4 9500 1 rad se TR0 R R0 13 BT AT raise 3% &) —45
151

3.8 w5 1 Python 3.8 Z i, continue i ARRVFIELinally A, XN ARSI

—/™ )
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8.5 with ig4)

with 0] A TEEHA M _E N S UEMEE (& Mwith 15 4) L F L8 72 2% —37) & X B AR Bt 30
1o XAVXIERAP try...except...finally R TEEE A EHLE .

with_stmt
with_item

WA A “HH” Bwith BT SREaR:
L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
WA LT SCEBISN__enter () DAMEISEAE .
WAL P SUEIARA__exit_ () PABJGLEM .
KRN B SCEBIgRI__enter_ () Tk
WM wich iEA P —ANEEr, KH__enter () WERFMERFIRMEZL E .

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

wooA »N

#E: with iBASEINER_ enter () FEREIERZAE R, W__exit () ¥R 2HH
Mo B, ansRAeExRT B bRs) R MR IR & AR A, WS HAO B R N A A e iR . ST
THIF 5 6 2,

6. PATIEAIA.

7. REFM BT SUFBERN__exit () Jrik. WPRTERRRR R R g, WA g
FBIE B E A S EAE e exit__ (). HAIE, FHREE=4 None 244

WAREAERPR R REFEY, HHXE _exit () FEMREMEAR, WixFHE2p9E
WoIk . MAGRIEENE, WZRE2PE0H, HokghdTwi th IR Z JEHTER .

USRE A A T S W VAOMNIAT A PR I, W H__exit_ () RRIHES G2, HRAEI%RE
AR M I 0 B AR A B AR AAT

PATR AR

with EXPRESSION as TARGET:
SUITE

TER X ST

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit_
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WMRALATH , WAL A wi th BARERAAFIZ A 1R OB g:
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with A() as a, B() as b:
SUITE

eV L BT

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

3.1 SR XFREEA ER ERIBA
L4
PEP 343 - with” i4J Python with iIBAJRHITEHRGA .. &5 SRR Hl.

8.6 HEE N

BRESCE SO P R SCBREE X (S AR R 2R R ) —7)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite

decorators e decorator+

decorator = "@" assignment_expression NEWLINE

parameter_list = defparameter ("," defparameter)* "," "/m [", "
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_s
| parameter_list_starargs

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

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRHUE SR — 2 AT TR A o BT I 1 24 1 Sy i 44 23 0] Hh Ry R RO R 21— D e on 5. (R
ATPATACE R B ) . XA BREOT A SR w4z R4 SIS N, VR eR Bl i BT (8 1) 4 )
[E B

BRBICE SOF AR L IATRER U 2 e B P A S AT 4R 2

—RRBUE AT AR — A A decorator FRA T AL . 24 R BOE SONRFAE B 52 R B0E SCAYPE T3k
O e s R AORME. SRIEEZRAATR— DTN R, B AR B G0 E— S e .
3R [ ELRF B0 5 2] eR R R AR BRSO 5 22 M 2 AR T AR o BIAn DA AU

Qfl (arqg)

Qf2

def func(): pass
KREENT

def func(): pass

func = £l (arg) (£2 (func))

A Z AT IR UG BT A 2w 98 B 44 75 func,

3.9 WU HEAE: PRBCRTE FTTA RN assignment_expression K. EZ BIASH, HiEIENIT A
%M, WIS PEP 614,

A R 5 — 4 B B AR R T S DR R BRI __doc_ TR, WatiR %R docstring
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Y AWEBNT S B B A = 238 XEAERIEAN, ZRBOgrcon A “BRNESE”. TR
AEONMEMIES, KXY argument 7T VATEVE I g s, 6 MRS 0L T 2 ES M BOAER . R
—MESHABIMA, JEEHTA1E"" ZRIRIES Wb BB A BONME - XA )R IR R AL TEA A
#ik.

BRINE S 2 ERAT BRBOE LN T B ATIITFPOR N XTG4 R ROE SRR 2k 2R —
W, MR PP AR TERRR I IR o X — mAEBNE S N AT AE N G, Bang1) el 5 S ay it
B IE AR S A AR R BB Tz g (BN 5 3G 7 —2) , WSz EEGAE B k.
%@ﬁﬂé%é\g]@ﬁﬁ%ﬁ%o Geid BB — NI R M None VESMERIME, IR A H S X HbR H
AT, 4

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

SRR T SUAE 7 — 4 oo SRR . SRR S TSI I A T SR, 5
RFIGESE, SO KT S, SURMBAE. ML *ident i fier BB, AN
fehy— A TEAL R BB RSO BT B4, BN A2 CAL. WIRAE(E* *1dent i fier” BOREIMTER .
E LRIl — BT OB TR T B, By — MRS 2 .
B+ identifier” 2 RIS AL (U % BT SR R ML X T BRI 10/ 2 ML EH
(UGB SR T S R G B A

3.8 MU AE: AILAMGEA] / BRBUESIRIE RSN (RO EIE S . HZ 5 PEP 570 TR -

S DA A triE, BRIBEHEES LRGN E”: expression”, LJESH ] A A IR, &
*identifier B **identifier XHMIESWMAI L. RETLAA “RE” Ry, HIEXCHTEE ST
TGN E"=> expression”. iXEEHRYEW] DURAEATAT R Python ik, Wit MFEFEA 2 MU R ALY
o ARE T DAME AR EON S __annotations__ J@MEH AR IE S4Bk o S i BB Bk i . 40
MM T annotations import from _ future_ W5, MFRESFEZITHMRAE A FEAF S AR IR
KAAHRE. B, BIISHERITRECE XIBERIE . FEXFMEOL T, AR R0 v R8-S B A THE AR
T e B B A I A [

B2 PR (R E R — AR R E) DAGE S, RIFE k=0 (2 T RBAY . X 75 2 ] lambda 3
KX, BRI W lambda 755 X, —7 . R lambda H2 A R EUE L —F L S 12 der” i
A A PR R AR ] lambda 263835 SUM R AL —FER R B R E A M A2 FR . "de £ FE2USLPR 1
TR, PR S T2 AR TB AR I ARYE .

PR IR RBUE T — 2504 75— DR BT TH " de £7 18R] 22 8 L—AN Rl sk 0T 7T 4R
S . 76 8 pR KU P (8 A G 1 P AR BT DA 1) B 251 def TR R sR B SR s . TR S LG 6 5

GrE —I,
hz%:

PEP 3107 - pBObsTE b)Y eR B AL 1 -
PEP 484 —JOMTEfR DRyERIbniE S BE 30 BB
PEP 526 - A bl itiis AL R IR 2EaU R Ihe, SRR AL piAs 7

PEP 563 - SERIBRHERE SCRFAES AT I VA7 A5 Hp R CORAFAR T M0 AE AN 2 BISRAEL A S B TE N Y
CETEIViE
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8.7 FEFEN
FEE SO A R 5 X (B MAR A K AR 2L 4 —D):

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

R SCR— 2 PATIRR] . P QORI FE 5 45 RN % (ER ARAE S WA R), SR eI
HRR BRI — DAV TR R . B R TN RRLBINGR B 52K object; R, :

class Foo:
pass

FEMT

class Foo(object) :
pass

Bl IS RARRAE— A B AT (B W6 2 5 200 HPpediaT, BB BE 4 Jo it i 4% 25 (8] AR 1Y 42 5 iy
i), GlH, AR ERATREBUE o) MRREGTHRMITIS, HARAFTICRF 9825 77 1 H Ry i 44 25 ) 2
Pebfr s — A ENRBIS 2P, HERMN G EMRIR, BT I GRAFR R iy 24 25 0]
RATRIFAE AT 1) 4 ety 24 25 ) v 40 B2 52 o

TESMR N E SR PRI Y CRAFAEFT R __dict o SR Ay ] St HERT- 28K g Bl e i
AT T8 5 SRR T S 2K

R QIR Lk PEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

3.9 MRS ] AR AR assignment_expression ¥, TEZ BIMAT, MiETENTE A2
R, PEfES I PEP 614,

Py DU R I (RIS 0E SN E SO RO KB BT RESEp Tt 52, el @ pEnl i self.
name = value fEJSVEHFIGE . RMLBIEIEH WL sel . name” KRRV, il 177X
i)t RN S AT NS ey d s o AT 9 o ) - U E NN (R SR o7/ 2o W TR R K
FECRTUII AR . W] AGE 434 25 R A B AN R SE ARy i) S 1A

hz%:
PEP 3115 - Python 3000 *Pifjyc 28 oS G MO Y RTEVERIFE L, PAS E T anfef iy A o2k 28
T AR -

PEP 3129 - JEEMT WIS Minr 520, sEONr iA%< ifidn & 4E PEP 318 Wi | ALKy
3 RIS I 55— ARV o B A T 2P B 44 25l __doc_ K H , LRk %28y docstring
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8.8 iz

3.5 WUHT A

8.8.1 ihiZEREE XL

async_funcdef = [decorators] "async" "def"
["->" expression] ":" suite

funcname

" ("

[parameter_list]

Python Ppfe i PATEZ AN B EHEENIKIZ AT (B Wcoroutine) . FEMAZRAA A, await Fl async f
WAFC O RE KT await ik, async for PWikasync with HFELEMMER R EiA F AT -

/] async def MEYAE U RELE 2 AR ST, RIFENTIAEE await Bl asyne KT .

TEMRERR LA vield from ks RG] % syntaxError,
PV R R 811

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

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable ¥ it 7 __aiter_ F¥E, &N ¥E S EH 1R Wasynchronous iterator, B 0] PAFE H:

__anext__ JFETHAREL AN,
async for 1EA) ALV RN A0 AT B A0 b AT 4t .
PA AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE X ST

iter = (ITER)
iter = type(iter).__aiter_ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIlteration:
running = False
else:
SUITE
else:
SUITEZ2

HIESH_aiter () fl__anext__ () THRER.
TEMARR AR Z AME ] asyne for iBAPKS| & SyntaxError,

8.8. iz
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8.8.3 async with jE4)

async_with_stmt = "async" with_stmt
asynchronous context manager J&—7fhcontext manager, RENSTEEL enter F exit 1535 P ZINAT .
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e L ST
manager = (EXPRESSION)
aenter = type (manager) ._ _aenter_
aexit = type (manager) .__aexit_
value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

RiEBH_ aenter () Ml__aexit_ () THELENE.
TEMRERR A Z SMIH] async with ifHR)FF5] %k syntaxError,
hs%:

PEP 492 - {§iJi] async il await i5§55CBUHMRE KF AR £F 2 Python Fhg— A~ IE ZUAY B, I AR LY.
Y SCRFTER o

i)
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CHAPTER 9

T2 4R 14

Python ffREds il LK Z R IRARIGMIA A ARiE S A SRR e S B AR A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5T#aY Python 2%

EIRTE T FUNEHE R A 6 AT e o 35 R, (EDR) 52 B4y Python R/ MIASEITIE RAA . —1>
SEHEIY Python REf7 LR/ MR IREEHREIAT Iy P BRI HERE RIS ST, (EI AT R A A (R
&, KA sys (BRGNS, builtins (WEREL. FHLAK None) il __main_ FRAb. ffa— 4t
BT N e AR P A TR BRI 42 Ry i 44 23]

T >52 5 Python A2 f7 B TRIA R R 15 Frfili i 1Y ST

FRE R T DA < R s FEBLTEOL T, B A BRI T — e BT, M B R ORI A
Fr—2kifh) (ATRENE GiER]) o S IRIAGERE S — e AR PRI BARTERISTE __main_ K
iy 25 B AT -

— e R A = AR AL IR RS T —c FAF B Ay AT, fH — SRS A
TS H, B RMARHER A . IR SO ERHER AR — 1> tty BB, RRESR SEASCERG BIEY
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement)*
HHEE T T LR O
o fEBT—5E%E Python F2JFH) (M SCHFEFAFHR)
o fENT— B
o fENT— ALY exec () BB TR
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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 TFREIMA. EQBMITKINEH. ik eval () FFFFHSEMAA AT EA:

eval_input = expression_list NEWLINE¥*
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X254 Python iHAHLTE , ELHEHRIUA T2 W CPython #8719 187A (£ W Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

i HIIARICIA & EBNF f1 PEG IR G IR R, s JRER— D75 . JEAFaGE 36519 70 AR FOR IR Al
M (EPESRATICRL A PR FER) . 1 ! Rl (RIEOR R _ $ATIERD) o FRATEEM | 20
FiRFR PEG ) “HIPif” (FEtR4E PEG i INE D /).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
|
|
| '"*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

| compound_stmt NEWLINE

| simple_stmt

| NEWLINE

| ENDMARKER
simple_stmt:

| small_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'".small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
small_stmt:

Q)
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(e )

assignment
star_expressions
return_stmt
import_stmt
raise_stmt
'pass’
del_ stmt
yield_stmt
assert_stmt
'break’
'continue'
global_stmt

| nonlocal_stmt
compound_stmt:

| function_def
if_stmt
class_def
with_stmt
for_stmt
try_stmt
while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ('(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)

augassign:
I Ty

T<<="
1>>=1
Tkt

vy )=

global_stmt: 'global' ', ' .NAME-+
nonlocal_stmt: 'nonlocal' ', '.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
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_from_targets
| '"from' ('.' | '...'")+ 'import' import_from_ targets

(FOAkED)
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(e )

import_from_targets:

[ '"('" import_from_as_names [','] ")'

| import_from_as_names !','

[
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ', '".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME
| NAME
if_ stmt:
| "if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.

— [else_block]

with_stmt:

[ '"with' ' (' ','.with_item+ ','? ")' ':' block

| 'with' ', '.with_item+ ':' [TYPE_COMMENT] block

| ASYNC 'with' '(' ','.with_item+ ','? ")' ':' block

| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &('," | ")'" [ ':")

| expression
try_stmt:

| 'try' ':' block finally block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally block: 'finally' ':' block

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

function_def:
| decorators function_def raw
| function_def_ raw
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function_def_raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
params:
| parameters
parameters:
| slash_no_default param_no_default* param with_ default* [star_etc]
| slash_with_default param with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'
star_etc:
| '"*'" param_no_default param _maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds: '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
(T oigksn)
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R E—F)
decorators: ('@' named_expression NEWLINE )+
class_def:

| decorators class_def_raw

| class_def raw
class_def_raw:

| 'elass' NAME [' (' [arguments] ')' ] ':' block
block:

| NEWLINE INDENT statements DEDENT

| simple_stmt
star_expressions:

star_expression (',' star_expression )+ [',']

|
| star_expression ',

| star_expression
star_expression:

| "' bitwise_or

| expression
star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression
| expression !':="
annotated_rhs: yield _expr | star_expressions

expressions:
| expression (','
| expression ',
| expression
expression:
| disjunction
| disjunction
| lambdef

expression )+ [', "]

'if' disjunction 'else' expression

lambdef:

| '"lambda' [lambda_params] ':' expression
lambda_params:

| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter,
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:

| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]

we expect

| lambda_slash with_default lambda_param with_default*
| lambda_param_no_default+ lambda_param_with_default*
| lambda_param with_default+ [lambda_star_etc]

| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+
| lambda_param_no_default+
lambda_slash_with_default:

v/l v,v
l/l &'

[lambda_star_etc]
[lambda_star_etc]
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| lambda_param_no_default* lambda_param_with_default+
| lambda_param no_default* lambda_param_with_default+

lambda_star_etc:

[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ','" lambda_param_maybe_default+

| lambda_kwds

lambda_kwds: '"**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| "mot' inversion
| comparison
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteq bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or

eq_bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or

isnot_bitwise_or: 'is' 'not' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '"' bitwise_and

[lambda_kwds]

I/l l,l
v/v &'
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| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

sum:
| sum '"+' term
| sum '-' term
| term

| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor

factor:
| '"+' factor
| '=-' factor
| '~'" factor
| power
power:
| await_primary '**' factor
| await_primary
await_primary:
| AWAIT primary
| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

slices:
| slice !'',"
| ', ".slice+ [',"]

| [expression] ':' [expression] [':' [expression]
| expression

| NAME

| '"True'

| 'False'

| '"None'

| '__peg parser_ '

| strings

| NUMBER

| (tuple | group | genexp)
[ (list | listcomp)

\
|

(dict | set | dictcomp | setcomp)
Al A}

strings: STRING+
list:

[ '"['" [star_named_expressions] ']'
listcomp:

I

1

k%)
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| '"[' named_expression ~ for_if clauses ']'
tuple:

| "('" [star_named_expression ',' [star_named_expressions] 1 ")
group:

[ '"('" (yield_expr | named_expression) ')'
genexp:

[ '"(' named_expression ~ for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '"{' named_expression ~ for_if clauses '}'
dict:

| '"{'" [double_starred_kvpairs] '}'
dictcomp:

| '"{' kvpair for_if clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
for_1f clauses:

| for_if clause+
for_if clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| "for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:

| 'yield' 'from' expression
| 'yield' [star_expressions]

arguments:
| args [', '] &")'
args:
| ','.(starred_expression | named_expression !'=")+ [',' kwargs ]
| kwargs
kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'.kwarg_or_starred+

| ','.kwarg_or_double_starred+
starred_expression:

| '*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','

| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']
star_targets_tuple_seq:

| star_target (',' star_target )+ [',']

| star_target ','
star_target:

[ "*' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead
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| star_atom
star_atom:

target_with_star_atom ')'
[star_targets_tuple_seq]
' [star_targets_list_seq]

l)l
v]v

single_target:

| single_subscript_attribute_target

| NAME

[ '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets:
del_target:
| t_primary '.'
| t_primary '['
| del_t_atom
del_t_atom:
| NAME
[r (!
[r (!
[l

','.del_target+ [',']

NAME
slices

't _lookahead
']'" 't_lookahead

del_target ')'
[del_targets]
[del_targets]

')l
IJI

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')'
| atom &t_lookahead
t_lookahead: "(' | '['

‘v.v

&t_lookahead
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>>> HH)3 shell FYTHE Python $&/RFoC. 5 I BEAE B s o AL B 07 sUes AT i AR A 191
o ATDARIR:

o e AR RIS IR . B ICRCR ZeA g A (delimiter, BIANSESR. J5fE9%. E45
SRk =515%) [EIR, sURTERRE —(R$HMids (decorator) 2 4%, Zi AREsUAGIE, H.B)5K shell
HURIYTHREL Python 42/RFJC.

o FZFE# Ellipsis,

2to3 —{H# 34 Python 2.x s TEHEIE) Python 3.x B MGAY THL, & 3 BB KA1 AL ZEHE A
BB 10, T 32 L R AT DS T S 3 T BT B )t

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (i EHE) M5 EEMEE (XHEE ABC) Bt T M EZ N %, 1E
Elduck-typing (WFRIE]) MG7E. HABSERI AN, B2 hasattr (), HIBEAER A A5
rgs R (BN s B B 4 7 % (magic method)) . ABC [E]FH [E148817) subclass (FHHEE]) , BAMEIAEE R
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #il; fH2E abc BALRY
[EIHASC 4. Python A5 ¥ 2 [EIE ) ABC, HNERIEEM (F£ collections.abe i) . #F (£
numbers i) . H (FF io B4L) M import FAFZR AL (7F importlib.abe #i4). &
Al PAGE ] abe AL ST H C Y ABC.

annotation ([EJFE) —HEZSA8L. class BME. pRCAY 2k ml EEOEAH BB O EEE) . FRAELG, &0 FARAE
[Eltype hint (BIERER) .

FEIEA IR (runtime), (S S8 BO EVRE VA BEAF I, (RIS . class JBMEAN R U0 DR, 0%k
FEAETERRA . class FIEKZCAY __annotations_ SF5RE T,

#52(Flvariable annotation., function annotation, PEP 484 F1 PEP 526, izt g theh e (EI .
argument (518() PP R IR ELR SR funcrion (Bimethod) (B, 5 9CH FWifE :

o B4 7| B (keyword argument): FERFANEIY F1 ) DLEKEIT (identifier, 14 name=) BISEIS 3L,
o2 PA ** K dictionary (L) [EIR{EW RS ¥, Billn, 3 Al 5 #J2PAR complex ()
WY H ) ) g o [

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): NJe BT 5T B L8 T | BOTHE— {5 B LA E IR
B, A () fEE) * 2 & iierable (PEWCHIFE) PTHOTCHEPER. G0, 3 F S HRLAT
R NCIVATCIE &

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

5| BB s A e R P R PR D e B, BRI S PG (e S il AR R B, w2 ER A S . TE
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z80) WH . % LHEET 58282 B 2EE, YAk PEP 362,

asynchronous context manager (JEFRIZBRSBIEHIN) — T A Hlasyne with PR A AT AIEEEEH)
YitE, MERBREFR  aenter () fl_aexit () method (F¥E) HK¥EHAT. H PEP 492 5]
Ao

asynchronous generator (JEFIZBEI:ZS)  — W & [\ {Easynchronous generator iterator (3E[R] 2 E1AE $EEM
) MR, BEERG—MPasynce def ERMIHFLREI (coroutine function), {HAN [l B {d
FTyield AN, AR R Hitasyne for [EEME.

15 (AT R 7 A RS — AR A EA 2SR, (AE R 5, Bl ae R FRER FEA BEIK
%% (asynchronous generator iterator), —FHFEIEN B EARENERE, A0k s BAHHE, DABEGLL
Fé.

— A AE[E B EE 2SR R A e Srawait HER, PMasync for fllasync with k=L,

asynchronous generator iterator (JE[]2BEI:ZSENRES)  — 18 Hasynchronous generator (3E 6] 2 [E1 4 2%)
PRI N R

&2 —{Masynchronous iterator (JE[FEURES), HBEPA__anext_ () method #EIFN R, & [a]{EH—
TSR £ {4 (awaitable object), %P1 TAERIEEI A 2R R0, HEBEF-—Myield
il yield ErE{E R PRy, BRI ERATIRGE (35 s S S E i oy Bd) . BaE
R HEABEIRE NS AP anext_ () [MERATERAY4AREERE, & ieE ki
BT, 52([F PEP 492 f1 PEP 525,

asynchronous iterable (ENIZn[[EMCHPE) —HPL:, BRI AfEasync for BRI P . 78
BW__aiter () method [a|{E—{&asynchronous iterator (E[FEIEE). B PEP 492 5] A,

asynchronous iterator (JEFIBEMRES) — M B /E__aiter () #l__anext__ () method [1 ¥ {4.
__anext__ Wb A [0 — awaitable (F] & R ¥ 1F) o async for € @M Ak 7 2 EIAC £7
f__anext__ () method Ff M) ] ER W, HF|'E5|4¥ StopAsyncIteration 4k, H
PEP 492 8| A,

attribute (J§M:) —(HSLIEY PR BB (B, 5% (0 AE 58 (8T 70 W JE 375X (dotted expression) (1444 Fi 94
S8 B, WERYIE o MBI o, WIEZEIERE 0.0 Bi2 M.

awaitable (W[SFFMIIE) — (HTTDAZE e £ ST B MO P, TR Wcorouine (H5FR), %
B4 __await__ () method Y. FiEs[E PEP 492,

BDFL Benevolent Dictator For Life (& 5{-28### ), X 44 Guido van Rossum, Python Y8l # .

binary file (_iEHIRER) — M BEESFEURIE A byres-like objects RO TCALE YIEF ) 1) file object (K& ZE W)
THERIAE R T A HERIEER ("rb ., "wb ' 5 'rb+ ') BIEAE S, sys.stdin.buffer,
sys.stdout .buffer, PAM io0.BytesIO fl gzip.GzipFile .

Syt Eext file (CFAHR), ER—MEREZEARA st WIRRERY .

bytes-like object (Kifijcls¥flE) —1F 3% bufferobjects HAEEIME i C-contiguous G 1E W 1Y . &1
AW bytes., bytearray fll array.array ¥, PANFHZH RE) memoryview Y. %H
AL TG ER P 4] 7 S P e Rk ) A R A B S R AR . R R AR A
socket (fdfiffE) #Eik.

A UGER TR R R W . B SCUREE EE e R TR R AT R .
]S AR P 4% bytearray, VAR bytearray i memoryview. HAK) #5200 i
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HEORE R AAAE A T S (TMERE AT R D) s e 0dE bytes, PAK bytes
YA memoryview,

bytecode (fiyC#Hi) Python {15 AR T € P4 AL TCAHNS, © 2 Python #2:U7E CPython B i)
MR AT IS E P AAAE oy BT, PAESE T BT R — A R R R k. ()
PAAS A 5 A5 3 A s (L C AL ) o Sl [P A (intermediate language) | R [E)@ 584 74E —
ffvirmal machine ([EWEERERS) b, SZEVEEME S G puA T HL45 10 (L CALAG E IE R IERS A5 (machine code).
TR, NOTHESIL LR METE R Python [EEME 2 MIHEAEN, WA REFEANIF LA (1)
Python 2 M fRHFHEE -

(L TCAL S 212 F] DATE dis BEAHAY R SCAF 43 o
callback ([IWF:)  E[E) | St R A — R IR (subroutine) BRI, e A A S AR RS A B HEHUAT -

cass (BiE]) — 8 a7 & E RYFH. Class () 5 3818 % & {2 & method 1Y &3, =L
method FJ PATE class [ BB LA 7445

class variable (Ei[E888) —{H7E class PEsR, HERZ HGETE class IR (B RIRNZFE class B ECBIH)
BB RIS B

coercion ([ENRIHIZY)  7E¥5 K Wi A [ ZU[E]S | i BV E AR o, A —FR U [E) B ) [EIE) ) — TR 24 (T
b&=X##(E) (implicit conversion) A2, B, int (3.15) G5B P 3, (HAE 3+4.5 1,
RS | O AR R BIE] (—f# int, —f float) , 15 Wi 5 | B ZE e EIER R ) BUE 2 1% 4 8
I, HRIEEES 4 TypeError. WIREIGEIRER, BTG 5 #HEER L, BIMEWH
S AR R IE Bi4L (normalize) [EIM[RIA(E, BI4N, ZLA £loat (3)+4.5 MiAfEHE 3+4.5,

complex number ([E#() —EFMPABME BRGNS, 1EHTA BTG o2 [E— 0 5
EER A, [EgogeEEEEA (-1 B P i) ey, BB ERRPEE 1, T
FREipas (L 5. Python [FVE 1 HEIMAY IR, ERNRE MR AGIRES: [ERE g —iz
B 3 WEES, BN 3+17. A math BUATRIR THASEO0 M RER, #FMEM cnath 4.
ia{g{;ﬂ%{@m%ﬁ@%m%@ma WARAREA G E S e MR, ARERCT- REREE IR T DA%

A e,

context manager (f5BIA5ANZY) — M Al AFE dilwich BRSSP r REE MY, MELERE
% enter () fl__exit__ () method ZR¥=HIM ., E2[E PEP 343,

context variable (%§5i88%) sl HALT DAREE BN SCAOESE A BRI . 8 SIS A T 44 [ 3,
fi# 17 @ (Thread-Local Storage), £ A1, —{f 8 #AEGHMBMATH T RE LA A ME. A, R
sy, £ TR TRE G A S M Ee, Mg EEM g, REETWIERSAES
(concurrent asynchronous task) i1, ¥As##URAEIBE]. 52 contextvars.,

contiguous (HEZMY) R —HEEEE C-contiguous B Fortran contiguous, HI|'t €] Hig iR [E) 258
HEH) . 4 (zero-dimensional) ) %18 [ & /& C J Fortran contiguous., 7£—#E (one-dimensional) [Hi%1] 77,
2 TH H WA RCR B A AR RS, TR S I EF A T B LA RN « 752 #E1Y (multidimensional)
C-contiguous [HiF Hr,  F e (R HE A2 0k (4 NE 37 ) 4% T H Iy, e —H RS I Sl . JRTT, 78
Fortran contiguous [#51]rfr, 55 —{fl 25 | )52 e e -

coroutine (Fjfe) AR EIFE (subroutine) ) —Ff B [EEE A BIRE RIS AE 5 el i 26k i ALE)
TE A — R R B nR . AR T DATE SR 2 AN R i e R B e AL B AN I . B EEEhasyne
def BRIAXWEE. HiE2E PEP 492,

coroutine function ([iFiehsX) —fil [l corourine (1HFE) PFRIERA . — AR AEasyne derf
Bk e, Eafeefldawait, async for fllasync with BIEEF. &% H PEP
492 5| A

CPython Python F£53E 5 I B /F (canonical implementation), #{%$fi{E python.org -, [CPython]| 18
IR R0, DA SILBE S E A L, AN Tython 3§ TronPython.

decorator (Z:ffigy) M, EE&RES —MEX, BHEE G H ewrapper 5%, #iEHE-—fHK
F [ 52[F] (function transformation), ffigs ) M2 classmethod () fl staticmethod ().

Fetfian ik LU RRRRE . DA W ek o SRR 3R R SRR

def f (arqg):

(N 4kZE)
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(R L —5)

f = staticmethod (f)

@staticmethod
def f (arqg):

Class WAAEAN R RS, (EAEIREI LA M. BRI EZ[E5, 52 E 5 08 &fllcass
2 M EI SO

descriptor (HiA%) (EMIEFET_ _get_ (). __set_ () H__ delete () method [P, H—1H
class J& Ve — IR SR, BRIk TR G B vE A PR R e g ., M ab SRS . 3%
ES RSB LR, &7F a #Y class FHLPE R A RRE] b AW 0E, (HANSE b & —(EH5ARS, HIA %
JERHE A2 method gy . SRS B E A PEA# Python Ry B, HEIEMZFFZIEEN
HlE, SHIEEUIERT. method. B (property). class method. [EJfiE method, DA% super class
(HEE) Mz,

PR A S method HYSEZ ¥R, w2 E) 5 L3 4 25 s R 46 -

dictionary (=zit) — {1 BH Wi 4151 (associative array), H:rf{F 557 6 & 9 5 BIE . G vT DA AT ] 75
#__hash__ () Fl__eq_ () method f¥I{4:. 7E Perl A8 E3EE (hash).

dictionary comprehension (‘pUL&iARERY) - REBEN) YA, FIAQEEE-— (@ AT [EUCH 2 1) AR e R 4
T, FH A RA—MFHEE, results = {n: n ** 2 for n in range (10)} &
Bk -, BOE TR WHE 2, B2k, §6 5T R0LA,

dictionary view (FZMLEE#) 7 dict.keys (). dict.values () M dict.items () [E{EHY1 0T
it . SR TFHORIEE B AR, SRR F A BRSO s s
B, ZEEH g E sz sy List (28%1)), ZE ] list (dictview) . #H2[F] dict-views,

docstring ([EIW*yH)  —{H¥E class. R ERAL b, VRIS — S A B 7B SR . R EEEN
WATHE G 2, (e avignEasial, EWOA TS class. pRaCEEALNY _ doc_ EIEH.
JAEIRA -5 ] DI (E)4 (introspection) ZE[FIEE ,  [R It & J W4 A ETRH SCHAA7 BT HE L B .

duck-typing (W5FMI[E]) —MEREGEENERS, ©ARHERGE Y BUE R 2 © e w2 IE
(AT B AR Z (42, method Bk J& 4 € B A b gl p U sl 4 . (TR e Bl Ak g — I 1 if
Ak —EET, BEE—E2—EE1. ) HEEFNENIESEEME, KR
G RE 7 2 JE R X (polymorphic substitution) SHE & (1) B TG 1k . s+ BUEI 2B ) type () 5K
isinstance () #FTHIE. ((ER2a5dE, W FRE] DA %4 k38l (abstract base class) A
7t.) Rifi, EEEEEM hasattr () #IE, BUREAFP FEUEEEHERS .

EAFP Easier to ask for forgiveness than permission. (55K A LFE KA AL ) B LAY Python 4§
AR G e AR A R SR S R A TE (BT % (R o s A1 T B TR 51 b o 3 Al () LR A
Her ORI 2t ry Mlexcept BIAR ., AT 2 HAMRES (a0 C) & RAYLBYL Jatk
TERL T ¥

expression (FEFIX) — B AWGEAGERREHREE . BAEEE, —MEHmE T, S, BT
1O R R W L L R i R <10 = 1 W (1B T= T34 1 S = s e o A R = N ]
52, [EHEFTA Y Python 555 Mk # S A R . BN —Bstatement (BHR) AREWH/EHEE R,
Blinwhile, BRE (assignment) H 2 BRIASL, A E R .

extension module (#%FEki4l) —fH DA C 5 C++ S B (WAL, B[ Python 1) C API ACEEAZ. 0 K (i H &
eSS T B .

f-string (F3h) DA £' s 7 ERGMAOF R SCASB R BEARED [ 7], BRI F $ L ANS
#. 7#2[E PEP 498,

file object (REWik) — 0 58 i ] 3% 3% B #% 22 & i) (file-oriented) API (1l read () B{ write () %
method) MRIEVEICE EIRA P15 AR Z W ApE i =X, eE 7 3 B R R 2 ok
R HAER W e ool RS B (BIanEDES A / . SOl R4 . socket (JFiJEE) . E(E)
(pipe) %) WIFEEL. HEEW - AE L 3848 £ M1 (file-like object) B % A (stream).

HEELE, AR BURR =B R . BB = RS R LT A . EMBAELE Lo
BALPBOE SR BV EY R 2 M open () B,
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file-like object (KH§RMIME) file object (REREYIMF) HIFIFET .

finder (=hBBay) —MWF, ©&EREELED import B‘J*ﬁzﬁﬁ?ﬁlﬂadﬂ VN IR
¢ Python 3.3 F';:ﬁﬁ ARSI Y SRAR RS TUIAAE F 4 B (meta path finder) € {#i ] sys.meta_path,
Mi¥44& 78 B F 4 22 (path entry finder) €ffiff sys. path hooks.,
#2[F) PEP 302, PEP 420 1 PEP 451 DL TR Z A0 .

floor division ([a] FHUIERRE:) 18] N SEARF 4 25 B dne e U S M B B2 [ vk o i) S BBORE R Y 1 B T 2
//o n, A 1L /7 4 WEHEESRE 2, 8 float (FRENED) ERIEFIRIMER 2,75 RE. &
HE, (-11) // 4pEERRE -3, HER -2.75 #ié T EEA4E%. #H2([E PEP 238,

function (PAsR) —ARIHOAN, EREEIIFI 2L, THABEREB ML M7 &, &
SE5 | BT BT RS AT - 5 w2 Eparameter (2%) . method (J5), VAR & H 2 L5
i o

function annotation (pf=X[EIRE ) 5] ”E?Q%[% [EMEAG () — B annotation ([EIFE) .

Fg;ﬁclﬁl_.%%ﬁﬁ)ﬂ RREGR T g, EEEEY a2 WA int 518, Elgf M int [

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

ok U EV BRIV SEIEAE o 27 SUEE A REAN R .
st [Flvariable annotation 1 PEP 484, Y45 W IhRE iR .

_ future__ future }Ri£ X: from __future__ import <feature>, €5/ & esd FHTLEAE Python
*Klﬁ’ﬁﬁ?ﬁﬂﬁﬁ-‘*ﬂ%ﬁi.ﬁ{ﬁﬂﬁ EEOEESE, A pi . M __future_ BUAANGEIT
Jeawre (%) PIREMMH . %38 import WAKALE HAFBORAE, VRPTDAE W— B D A& AT IR iy
W\W%ﬁiJ?[JEE%%% . PAICEATREI G (BE48) REIFE R T AE -

>>> import _ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (bLi¥ellly) HErCIEBE AP AR, M HBA AR . Python $UATHIIR Rk, 2&
it 22 B8 514 (reference counting), DA K — 1 AE [E g I A1 Hh 7 22 BE A 3R (reference cycle) [ 76 B 57 3% 1]
Wi #% (cyclic garbage collector) AC5E . B [nl s o] DA gc #R4H S Ha T8

generator ([E1/:%%) — (A& nl{Hgenerator iterator ([EVERFEMCES) MR . EHEEFRGE —HIEFHHRR,
HARKZEEE T vield HEX, ABEA—RIINE, S2EHR for FlE, 02 next ()
B, BRI P — R
o R AR AR R — ) E gl (EAER LU, e FonEle SERE. §—H%
BB EAENGEEE, ISt g, DAk,

generator iterator ([E/EZSEURES) —(f tgenerator ([FA4%) R BT IYILE.

Bpflvield GHERERT, [ETRE O EEATHR G (B4 i d 5 % ) v 1 ey X))
BEARE IR, B Ik AT (SETIRSCAE VA Y IR T B AR 4 R X BT AT ) o

generator expression ([EVEZHESX) (e nEECEERN. BEERG —MEFERK, %
MW for 1A, % Fiese TERs . ML —Hs i 11 4. Al aER X g
(150 e S E A 22 {4 -

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

generic function (JZpAR) i 2R XAM R, %X @A R HEE AR ) ER. 1
Y S0 o B e 2 P WORARR S 10, @ el E 38903 (dispatch algorithm) 2C(ETE

ek [Elsingle dispatch (B—3F) #isE5RM&H . functools.singledispatch () Hffizefl PEP
443,
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generic type (JZZIMIE]) W BHbMpe; WH M List B dict MHEM 5 £ FT R 2R F A2,
LIS, T B4 87 PEP 483, PEP 484, PEP 585 fll typing ik,
GIL #2[Flglobal interpreter lock (438222 81) .

global interpreter lock (ZIPLFFaTS) CPython BLaan Ui MM S|, JH DAREPRERER UG — (B T 45
RELTT Python [)byrecode ({iICHLAS). FEMMEYLBA (RIEMEMERAE, Wdict) HEH
G [EIf A7 (concurrent access) /&Ry, A% AT PAfE {k CPython W EF{F . SH B ELa%as, rfi
B AL NEIZ 744 (multi-threaded) , {HACE & G4 b £ JE PR AR A0S REEIRR ALY — G
447 (parallelism)

SR, A Lo AL, a2 EEM SRS = n, B st e AT R Ay ol e (B 25 51 A 4
(computationally-intensive) [AfE#E, 7] DAMER: GIL. %4k, fEAT VO W, GIL 482 erokfiis .

WFER A [ AT 4] ERRg (DAE R RS A BUE L2 R B ) 1055 I ER
Iy, PEE—fry i — BT T, BAREEra gk, R, FEoTE e, &6
TR EIMRTZ , AT S S A A

hash-based pyc (HHEZURE) pye) — A TCALA (bytecode) BIAFHE, T AREMEIN A2 BB EUAH
AR B BRI, e AR, 2B % 45 ahah K AL

hashable (WFHREIR) 400 58— {3 4 P A — M6 (ED (AL, o (AL B2 o (ED 0 bk R o8 (78—
ffl__hash__ () method) , FLATSLICALYIPE A (B % H__cq () method) , HFEE
B — Mo . ek A 50 % e AR E D, & P B MR M

AL HEEINE (hashability) i —{fP{F AT HIAF: dictionary (F°3) B8Rl set (S£6) MR, HEELE
R B T A EN .

K% BH Python ] S [ A (450 2 v Bk nls ey (B4 list 5 dictionary) [FIARE: A
Al ZE A (510 wple (JCAL) Al frozenset) , WA EEMAICEEAEEN, EM4A &4 &0 5
). Y B E class FIEF], HIE ey 4o sk W] 30 . B MAE A LB R
RAZER (BIEEMEl C ), meMesEE 264 A erm 1d0 .

IDLE Python f¥] Integrated Development Environment (% & 5088815 ) . IDLE 2 —1{f A1) 4 i 28 1 2L 2
#HIREE, BRI Python FEEHESE T IUA — AL AL

immutable (Aw8EWIE) 8 EA B EEAYE. A8y aiEis . a8 wple (JC4l). SHEY
HRABERNR N o QR [ (FE BT, B EEE S, — R iE . BT R E i
EWERH T, P EEM A6, B0 dictionary (F81) H ) .

import path (EABF) (/% (o955 1) 109122, TPIGEE (B4 import BEALS. & iparh
based finder (EEABACHITAGAY) BSBAAOE . 7F import [, MALESEEH EHKH sys.
path, {HER £/ (subpackage) I 5, TWAIEEERKH LEM R __path__ Bk,

importing (FEA) —ffiffE. —EBALH ) Python RexURE AT DAZE B M AR, W5 —MBALF 1) Python

FEAHE A -
importer (FEAZY) —MREESH LBMABMNIE; B2 finder (Fhgds) Widloader (BALR) P
.

interactive (ZLEhI¥)) Python A7 B E i as, & Fm AT DATE B i B 7 0l A BR R sORE
H, SCHATEMEHERI MR . REES) python, RTEALMEIH (ATHERE b 7R IRIY
RN s R ) . B R MIRUHTANE SR ERIR A G ERE TR % (GERUE help(x)) o

interpreted (Vii#ff)) Python @—FEERERE T, M AR S, ANBiEME D 1 REA LoRil], WEA
(EICALM (bytecode) Mk HIAFAE . TG F/ AR S W] DAL REEAT, AN WI Rt 57 ) — il
AR, SRRTIEIATE . LWRh T M LA SRR A AR R/ BRI, R e MR
TG . A2 Eineracive (HEIHY).

interpreter shutdown (Fii¥ZBPH) 3 Python EFRLfgi SR IAPHIRE, B & i A —HFIRFEEL, fEHE
TR T AT WG B R, O A AL AN 4% T B R (R A M . BB 2R IFE Y 32 S Dl 2 (garbage
collector), & REFEIMBEEME % A @R X (destructor) 38552 A 1) [ 1 (weakref callback), [
P RS . e B P Bopcl A7 i R XS il B 5 AR 41, PR E)E BT AR i V5 v] RE AN A AR
T O B2 bR 2 AR B 2 5 1 )

HEG R F2AR, 2 __main B BEPOEFTHEIA O AHATIE
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iterable (W[[EfIf:) —FREEE— R lE-— 8 H bk B F. TEMR A A 638 Bir g 1 1 51 24
(1842 1ist. str fil tuple) FIHELLARFHAIE], 512 dict. 4 £, PARARITE ML
class P, HBiA class 7 iter () method BY 2B VESequence (J34)) 3B _getitem ()
method, #%#) {4 5k2 AT EIR P14

AER AT for FBEAF 2 HAUTZ P SH (zip O . map ()..). E—ETEfY
HAEES | S R A EE KR iter () W, EGEZYERE —HERL. ﬁt.ﬁ%ﬁ@ﬂ?ﬁ"ﬁlﬁ
—AHE ATk (one pass) JHIT. (FHERZR:, WHA—EZIFY iter () SATEHEEREY
fF. for BUAX G HBHIEIREEESF, Baar— R AR a2 528, H R 0 47
HZEUs . BigzEliterator (EURES). sequence (JEH) Flgenerator ([E)E#E).

iterator ([EMCZY) —MWFERERRNYE. EEHPEEREN __next_ () method (B2 T EIE
KR next () ) ERFRE SRR P AISEE - & AT ERFE, I E5]% stopIteration
Bilhh. B, ﬁlﬁ%ﬁ%ﬁ#ﬂ%ﬁﬂ% , MARTEHE _ next_ () method [WE—ITNY, HBH € H
KB| %% StopIteration, [EMfEELM Eﬁ*ﬁl_iter_ () method, ‘& [MEEUC IS HA LT, Fr
PARER I 2 2 v [EMC 4, AT DA A K 22 i A L v (B 2R 35 A — (R A B 151
4, Eanﬁﬁﬁ.ﬁ (multiple iteration passes) [IFEF M. — AP (52 1ist) FERRRRHE
TEES iter ( ?Tjﬂ“for [P i e s, &R ErEAE — M ampERg. EHEREER
il (%J&lﬁ) e, Sl A — B EC B HE e . e SR ER s, A
ARG — 1 S 27 -

1E typeiter SCH R DAFRE B 2 L.

key function (Zex) S BT KR (collation function) & — 1 A FENY (callable) pE =, ‘& & [a]{E—
T8 A HEF (sorting) 5K & ¥ (ordering) f{E . B, locale.strxfrm () P AREIE — {0 T ff [k
R HE AR B 0 HE o

Python W12 T A, {32 DAGE s LRI H e R e 7 sl 8 =0 BMAFE nin () L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Ml itertools.groupby () .

&R DA, — B Rt BIltN, str.lower () method A DAVEEIA 43 K/ INEE HE T 1) o R
Ao 8, —MEERAWAT AR Lambda B AR, HIA0 lambda r: (r[0], r[2]). 74k,
operator BIAHFRAL T = (8 pR 2 BERE R 2 (constructor): attrgetter (). itemgetter ()
methodcaller (). BRFAUIMATE A R EH, w2 EmHET .

keyword argument (B3 518) #H2Eargument (3]30).

lambda 8 —expression (GEE ) B —H B4 TEIE = (inline function), 5% ok =X 9T MY I SRAH
## 57 lambda pRICHYEEVE R lambda [parameters]: expression,

LBYL Look before you leap. (=R {=47.) J& M4 i/aE% G 7EEATIE sl te 4k 2w, W eI ek
. EHEEWEEAFP J720 R, HERROREAF L 1 £ B U,

E—AZPATEIE T, LBYL A7 [ =R Fl [1247) Z 51 AT #EWE T (race condition) 1
JE\Fg . BIAA N RESUA 1f key in mapping: return mapping(keyl, WIRS —{HBATHIHE
WISt B EAERERC 2 T, 1 mapping ARSI T key, F RSN ABRLAT I, 3658 AT AJTI 84 (locko)
sl T EAFP 4l AR ED.

list (351) i Python [l fsequence (J751). [EREERIA T2 list, B HECERUDLHAMNRE = P —1
(51 (array) MG —A5E45H3 5 (linked list), R EFIBOTER IR HEVE 2 O(1).

list comprehension (HBFI&FAIETY) M H AR P75 h A &8 e R, B En A, SR A — 1
list A 27 ¥k, result = ['{:#04x}'.format (x) for x in range (256) if x %

2 == 0] GEAE—\FH list, Kl o2 255 @EE, Fra sy HoNge Ox.). 17 74
AR . WPRAEMEE, I range (256) HRYFTHICHER G HER .

loader (H{AZY) —MAEERABANYIM. BUHEEFR MAE Load_module () [¥) method (%),
AW B finder (FAHES) ., W2 M2 PEP 302, Eﬁﬁ/\abstmct base class (fh%H
Fﬁﬁ), %%% importlib.abc.Loader,

magic method (BEWTJ71:)  special method (BFEHT¥E) mI—MMIEIE X F 355 .

mapping ($H) — {781, Eﬁi%{fﬁﬁ%ﬂﬁéﬁ H.BE L 1F abstract base classes (#ifi 5 £ IE 81
[F]) #, Mapping 8{ MutableMapping Jif #§ & 1) method. #if{fJ$E dict. collections.
defaultdict. collections.OrderedDict il collections.Counter,
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meta path finder (Eﬁﬁﬁﬁfﬁf ) —FELKHEE sys.meta_path [Mj[B{EP finder (F458%). TLERKE S
M pesigk 4258 B F4 %2 (path entry finder) FE{HZEARE .

B A TCER R A P BAE N method, F52([F] importlib.abc.MetaPathFinder.,

metaclass (JCRE]) —7f class [ class, Class E 2B FE & 7 —1{f class 4%, —1f class dictionary (¢
), PAK—1H baseclaSS(ﬁf” HAE) 19913 . Metaclass 135123208 =05 85, [EI#57 3% class. K8
E’J%#@ﬁ?ﬁx E T SR TER B ME. Python AYARE e AT REEIE ST H 7T metaclass.
KB B R TFEIL T H, (28 TEERE, metaclass 7] DARALEIR AEMEMMRE 2. &M
%Tﬁ@?&;ﬂ;l% PEREEL. s iTas et BEY L R AR (singleton), DA K #FZ
HABFIAERS .

B % AR AT DATE U K Bl R E)

method (J53:) —fHIE class ABEEWE E 60 K. 105 method YEEIH: class B 51— &8 iy, |l
EH e SRR BT E e 1S — W argument (5]3%) (65| UGB EWREE self). 52 [Efunciion
(eR) Flnested scope (FARNEFHIER) o

method resolution order (jj“}é}ﬁ@*}ﬂl[ﬁif‘ ) RN AR SR S B AR, base class (FLRAH
E]) $HEFRNET. BRE 2.3 lLES, Python H R A B YA, #52([E Python 2.3 fif
Ty YEFRATIE Y o

module (Bi%l) —fE#E(E: Python F2 A5 4H 4% BA7 (organizational unit) () (4. HLgHA —MH a4 25 [,
B AR Python ¥y{f. BIHZFE fimporting 8 FE, PHAZE Python,
Sit%(Elpackage (£44F).

module spec (BS&BIRG) — a2 H, EEEHREAMALR import A B & # 5 importlib.
machinery.ModuleSpec —1{HE M.

MRO #2:[Elmethod resolution order (J7¥EfRATIET) -

mutable)(m%%ﬁﬁ) AR DA EMIOE, EARFEMN id O o BFESEimmuable (T84
).

named tuple (Fff#7C4H) 755 [named tuple (P44 7C41) ] 24514¢ tuple R AT FUEIEY class, HEHY
A[25| (indexable) JCZE AT DAFI P 44 8 P AR A7 HL . 35 2L AU[FISK class 1] DALA HABRERE

5 87 AI[F /2 named tuple, fU35H time.localtime () fil os.stat () [FENMAE. H—MHFT

B 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

£ %% named tuple JZ[FIZEA(E (1 E6). 503, —1# named tuple 45, 7] DA —fi IE XL class & 362K
A, HELGE class @2#K H tuple, HEFR TIHAMHAL (named field) BIRT . 5Z%H1Y class i AT T
e AT PAE H TR =X (factory function) collections .namedtuple () AL, BFH it
T —LE%ESME) method, 15 4% method W] B2 E T ol [EJ2 1) named tuple H1, JEEFRE

namespace (¥ fA%3M]) SBEPHEAFIHTT . G4 2 HE DA dictionary (ML) BEEVE. AR, A
E’J&.@E’Jﬂﬂ% S, mEYT (FF method 1) ﬁﬁ%ﬂkﬁ@%@ FEJ /“B@ S [ #E fh Bi7 1k 44
g, B . B, K3l builtins.open fll os.open() & BAM I A 24 23 R AR [
AR, A4 AS S e IH AR 1 40 2 MR R AR A A BV E— (R ek X ﬂ{i‘@—ﬁ%@&—ﬁ'ﬁ . B
4, B4 random.seed () B{ itertools.islice () BREHIE R, 824 ENEH random
Fl itertools FIAHIEEAE.

namespace package (fiy ﬁ??ﬁ%ﬁﬁ) —{f PEP 420 package (E{F), B HAEVEETE: (subpackage) f
— . s MEA T REEE B F R TE, M R R(E e M AMG S — W regular package (IE
MEM), NEeMEIES __init_ .py SMHEZE.

Rk Flmodule (F54H) .
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nested scope (HUIRTEII) REEIZ: B AN 5% (enclosing definition) A S BT RE Ty . S0I2RIE], —1i e
K MAREAE S — MR e s, WEERE2 Mg mhmas. @i, EHREET, &
RATE PRI PP 2 T S P TP o [t S A B A (R A Pl U R A TRV, 4
s OB TR A 44 2 MR R . nonlocal £5EFESMNEME TR A

new-style class (HiAKIE) — M4, ©RIGHAEIA K class Y04 FT 6 Y class 1. 78531
Python fiftA& 1, HAA R class A HEf ] Python KT ZARMITIEE, Q2 slots . ffiikds
(descriptor). J& ' (property). _ getattribute (). class method (¥H[EI}3%) Fil static method ([E]

ReIII5) -

object (¥ufk) FAMRAE (EEs(E) MpiERMATE (method) BEMERL. EWRAEInew-style class
(B AE)) A5 base class. (FEIRAHED) .

package (£5fF) —1# Python fjmodule (BE41) , ‘BRI PAGLE T4 (submodule) B /2 i FIf) 14 4
(subpackage). #7 LM E, EMste Al __path_ MR —{H Python £4H .

Wk Flregular package (IEFIEAE) Hinamespace package (4423 BB .

parameter (Z¥) 7t funcrion (P3X) = method 7= ) —{H v 44 T (named entity), "B $5W]5% ek
[El 2 —Wargument (5190), BAEFLLFE TR 20518 A TR 12 MR -

« positional-or-keyword ({7 BEa{ BT ) FEIH—( Al A4 e 4 B sl 2 AVEEIR 42 7 5| S g
518, BT BEE, BlPl R foo Al bar:

’def func (foo, bar=None): ... ‘

« positional-only ({EFROZE) : $&H]—MH A BEHL I OL BAHR BT | B, 7E ek S8 2 80 R
W/ FI0, W DATERE P OCHT I E SRR 28, BIUNLAR Y posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

« keyword-only (fEFSBHEES:): $501— [ FAE DA B SRR Bt 7 [ B TER St e 2R 2051 2,
o 47— FE 25 0B 2 8 (var-positional parameter) 52 SLAGNG * 770, #hAT DATE HL 2 7 i
SOEIRBA T 20, HIIILL R kw_onlyl il kw_onh2:

def func(arg, *, kw_onlyl, kw_only2): ...

« var-positional ({EREHEAIE) : JEU]—HRELMER IR Bt i 5 | 3 (TEC B2 2
LT | M2 AN . B2 ERERE 2 MM E L~ AGEFRR, Bl

args:

def func(*args, **kwargs): ...

o var-keyword ({EEBCRBGET ) FEA P RHRHL LS BRI S [ (FEC Lt 2 HiE2
HATA B 5 | 32 4h) . BB E M LS MAT T E i b > AEsR0y, Bl L
By kwargs .

SYAT DS | Mo S R B TR A, R] DAE—SE RSP ) 5 | R S TR

75 75 S OV 55 £ Wargument (51 #%) W H . & WEE 5] #8002 82 M) 2:[F), inspect.
Parameter class, F3c LEH, VA PEP 362,

path entry (fSHH) FEimport path (BEAREER) HH—ENE, Wipath based finder (L AR A5
) TS H AL E RS import (WAL .

path entry finder (P&7EIHH =-5i%%) #f sys.path_hooks H1 g — 1 0] BF Y 4 {4 (callable) (7 B —
\Epath entry hook) J Wl {HLf—F& finder , "BHNIE A DA—Wpath entryiE (VH54H .

BT IR AR TE H SRS EAE ) method, 352 ([F) importlib.abe.PathEntryFinder,

path entry hook (PRRIHHE]) F£ sys.path_hook #I| A f— BT FERY Y4 (callable), #8158 4 a]
TE—BEFE Bpath entry " BIAEA, HI € Bl E-— @ parh entry finder (FEASIEH TR o

path based finder (JLIRPKIRIISMERS)  THIRIN TILIE F 48 22 (meta path finder) 7 —, & FE—{fimport
path 1A
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path-like object (FBfEWtE) —HFRREREARFBEEHYT. BEEDEITDUR W FE R SRR st
5 bytes P, B —MEAE os.PathLike W EMPWHF. EEIFIY os. fspath () R, —ff
718 os.PathLike WM LETT DAk iEEIE] str 8% bytes R RSIELE; 1M os. fsdecode ()
I os.fsencode () HI4HER] A str & bytes %S . B PEP 519 3] A

PEP Python Enhancement Proposal (Python }4([El#24¢). PEP J2— skt s, ‘& fiEll) Python #H R
LB, BUEHEIA Python () —HF U GRS 3% DI e M AR 7 FIREE . PEP M % BLEL L R i B¢ 7 R i
PASAE R ST R A S P

PEP (WAFAEH Y, @B E R AR o R HR 58 . At ahe o BH P S B R0 B4R, PARE A
Python (R FHEISRIMFCE], 35 2Ll AR i =2kl . PEP MO 2 & i et it B i B Re ) 3
.

#=2([E PEP 1,

portion (¥#B4y) FEH —-HEFM—AESR (WABERIEAE—M zip B ), ELEREYE —FHH4
£A{f (namespace package) 7 FrE Bk, ul[E PEP 420 ) EFR.

positional argument (L ¥ 515 2 Eargument (5]#%).,

provisional API (‘47 API) 47 API 238, FEAEE k=B M A A M (backwards compatibility) {73
R REHERR K APL, BESR LAV E, R B e MR REE T, B EEREE ERRE T,
B Z O AN BRRER LT, e g BB &g A AR EE (B2 aHERs m). SE
sEEEIR e g EI A — G APLAE A L B 258 10 i AR B G B aR R, A &84 .

ISR AT APL, T A2 58 S8 Gl ) [ R MRy %2 ) — S TRl B
ATB9R € 2 ] REH 1 — 1 1) AT AR A AR E )y 52

e IR A8 A (S A A 4 B X B RE B IR PN BT, T B SR AR B R 1 Ry ] 25 B A I REL Y et Bt
2L PEP 411 T Z A1 .

provisional package (¥[{7E11) #E&Eprovisional API (4T API).

Python 3000 Python 3.x R ¥ A ERE (R ACARTRITER), B 3 A m 2 e B AR, ) tnl
PA%EESE) [Py3k].

Pythonic (Python Jald%rf)) —fEAEAD—BARAH, MM T Python 555 e ST IRE, A2
AR 5 RS AR B RS CHG . Bildn, Python Hi R —REEMENIE, MMl ror BR
B, H—EAERY T TR TEE . 32 HAsh S DEH SRS A, T AR
Python it A A IRy (2 1] — (0 B e et A AU -

¥

fi]

for i in range(len(food)):
print (food[i])

M2, DA AR R . 5AA Python Jalks :

for piece in food:
print (piece)

qualified name (MU #A%) —M [B50FA RG], & BURE— 08B AY St A T8 R AR b o 5810
class. PR3\E method ff) [B#1E], 41 PEP 3155 @S, B TEE 1Y R UA class T 5, FRIE 44 7
SLHA 2 R A [ -

>>> class C:
class D:
def meth (self):
pass

>>> C._ qgualname_

YC’

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'
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G RSN, ©ATRE & & (fully qualified name) j2 RNz H E BB 73 PR BR AR, ALFEATA]
MAZEM, Bl email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count (SWiEHe) ¥R —EY RS UL W — WY 2 BEHECT BRI ZRE, © e
PRECHE (deallocated). 2 JHFHHUE # 1E Python FEsUaGh A R E|, (HE[ENCPython BN — 18 B #
JER. sys BALEFR T —Mf getrefcount () BN, /7 ialHlAT DAY % R A ] o — {6 K i
I 2 IR

regular package (\EBUEME) —MEE &M package (B1F), Hla—M@EE __init_ .py HEEMWHIE.
ek s Elnamespace package (423 L) .

__slots__ 7E class [FRHrg— (& 45, B T E S H OB 2, AIE IR EH] dictionary (FHL)
A TR R . BEARRE BRI , (e B LAEFEM A, o0 O P A IR — {0 i e B
(memory-critical) 1) i F R =X i fEAE A RE B 1 2 A ).

sequence (J3:41) —fHiterable (AJEVRIIE), BiEM_ getitem () special method (45K 75¥E), M
RS | AR RACR R, EEFR T —M__len () method ZR[IEFHHRE, —L
Flz s REMIHE 1ist, str, tuple fll bytes., FEIEE, iR dict I getitem ()
M__len_ (), [H'EPHIEIE B (mapping) MiAEFS, FEIHA % 720 6 F AT & Bimmutable
g, AR

4 2 CHA(E] (abstract base class) collections.abe. Sequence EF% T — 3 hn & i/ 18 ,
A getitem () FI__len_ (), EMEIT count (). index (). _ _contains__ ()
Ml__reversed (). EAEMBERNWEIRE, 7TAFH register () #HREMEIE,

set comprehension (SEALAIER) —FEZH N, I ACE B8 wT EC ) 14 Hh i) 42 3 5 4 o
Z, FYEr4E L A—1 set A, results = {c for c in 'abracadabra' if c not

in 'abc'} @EAE TS set: {'r', 'd'}. 2B A, EL5LFHYE R,
single dispatch (%)) generic function (ZAR) SHERN—EIR, FEll, BEVEM RIS E
—5 | #ry #E.

slice (VJ)) — MWW, B#E QS — Bsequence (JF5)) WH—ER5y. B —BY R 072 8
F N AEAF 5% (subscript notation) “[1%, #F B4 Z M #y, MAFEHFZ MM HE S, flW in
variable_name[1:3:5]. fE¥E9E (M) £F5EMENR, & slice Yit.

special method (¥§9%Jj:) —ME 4 Python HEIIFIIY method, FIABFIHEAEIFTHAREST, B0
JJ-H% o 157 method F)44 1§ € 7E BREE AN 45 A Wi R T EE). Special method 7545 7k 77 i 4 4 i A A
.

statement (PiAR) PR Z —HEMH (suite, —(FEFEXAE TEIE]) Pr—850. PR PLE—
fllexpression (FEZ), SRS HRET (Flinisr, whiledfor) MEMEEHEL —.

text encoding (SC#if%) A Python w1, — PNF£Fd 2 —H Unicode L% 5 (8 B 2 U+0000--
U+10FFFF). N TAEEUEE — DT, EREGIT I —B .

FF— AN FRRFI R — D F N FIIERRA “nf”, TNF 78 P B G E AR iRy i
E—%”o
AEPAFEIRSCAFIME dlidds, BAIGERN SCARgig 7.

text file (SC'7kER) —MRRERIUIE A ste W —{ffile objecr (REREYM) o BH, UFHEE
B2 bR A B TCAH 2 ] 1Y &R (byte-oriented datastream) [F€r [ B g Biltext encoding (SCF 4R ) o
RO TFA: ACFERR (' 8 'w') BEMEE. sys.stdin, sys.stdout PAK
io.StringIO IEH.

w2 Elbinary file (—IEHIRES), TR —WEEERBUN R A1 T4 & 4 1 (bytes-like object) IS

ZEWE.

triple-quoted string (=35155[E ) i =S 5E ( ) SH5155 O MEELER N7 . BEREM
[EIEA R ALE A S5 | 58 B il N o BE, (HERFFZER, eI Ra . eMERn]
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PATE 75 A8 R BEE (unescaped) Ay B BEAI&E 5] 58, i H & MK 754 J# 447 JC (continuation
character) J ] DABSERZ2 4T, 35 645 & 194 4 55 [EIH 2 R e AR E A T

type (¥[E]) —1# Python Yy EE e T &2 EREE Y B s — R, — @Yk
FIZETT DA ERY __class__ BHARAFEL, #iPA type (obj) HAGR.

type alias (BEE4) —ERENFEZER, FiEs2E 4 — M (EFF (dentifier) ACH ..
HFE % # a2 [E3E = (type hint) 1R W . Bil4n:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

ALARTRGERK, SR T

Color = tuple[int, int, int]

def remove_gray_shades(colors: list[Color]) -> list[Color]:
pass

#H2[0 typing fl PEP 484, 4 I HERHIIA .

type hint (BIEWR) —Fannowasion (ERE), EHeE A, —1 class J& s —H K= 2 Bk o]
AR I ALE.

R 2SRRI, A28 Python [EHIAY, (HEMB(EREAE S THMRA M, [EfER D) IDE
S AR A4 (completion) A EE## (refactoring).

4 3 5 L. class JB MR ORI R X O & I s ) B EHR R, A8 W A typing.
get_type_hints () RIEHL.

#2([F typing Al PEP 484, 4 ILTHREMHEA

universal newlines (GEJHEf7'7I0) — MM SCF T (text stream) 952, &% DA Brf 5945 [E 5L EE)
—ATHIEE R Unix 72 H ' \n'. Windows 1] '\r\n"' FI##) Macintosh 1% '\r'. #H2([E
PEP 278 il PEP 3116, DA /A bytes.splitlines () WP

variable annotation (S28{(EIF%) —{E8EL class JB i annotation ([F1F2).
(EVRE 5 k. class JB PRI, BRIEEIEMEN:

class C:
field: 'annotation'

SYEREE R AR L ERRT (ype hin): B0, EWSEEY GG int CBE) H:

count: int = 0

St EIRR Y REYAAE 7 A7 02 09 WAL E &) SR RN iR
sE & [Flfunction annotation (PR [EIf2). PEP 484 F1 PEP 526, 25 I HEIHIAR.

virtual environment ([EERES) —[ % /EEE (cooperatively isolated) [ f7BREE, fiEi# Python [¥){Hi /]
HAE RIS DAL S RN TH4) Python BE[EIE M, 1HIAS € 38 ] —fH 2 45 _L AT A9 HoAth Python JfE I 72
KT EEATE.

HEa(F venv,

virtual machine ([E15EBEET) — 8 5¢ 4 BOBS BT 2 S84 B I (computer). Python ) [EJ 358 1% 25 €7 0 17
Hibytecode (LTCHLAG) Hias B % Hh B RLCALAS

Zen of Python (Python Z[F]) Python St /si I ST EL R 51 3, HIEIA AT B i BRI G0 ILRE= . La)
FA AR AT IORMA [import this| AHRIE,
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APPENDIX B

BARELEFIRA S 14

i SEEI] SO 7 Sphinx  (—fE (E) Python [EIW SCIFFTERES O SCIFEERS ) 6T reStructured Text 45
TR R AR R i

Uil Python B 5, i B 1155 1 T EIH SCAFBLE AR BB BT TR, AR ERIHR R, 7 57
reporting-bugs F{IfT, [EVEAH B, FAM A BGaHi B EE A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
« A3 reStructuredText 1 Docutils T E.4H Y Docutils BL2% ;
o Fredrik Lundh f] Alternative Python Reference 3l [ , >}y Sphinx 244 L M) 5T

B.1 Python {895 Bk 1

#r 2 NF#R G [E] Python i3 M3E T . Python 422 p% 2 )5 Al Python [FIR S E ki . Python B S (EIR R 4G
AT ERRE W, §5 R Misc/ACKS

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !
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appeENDIX G

i E IR

C.1 &icio

Python 2 1 7 B S22 A0 51 AR RL 2T 9T By (CWI, R, https://www.cwinl/) [ Guido van Rossum Jji# 1990
EREBFEALE, i fEE—FRE ABC 3% 4% . (D Python (0 TR ACH HiAb M ETRL,
Guido /52 HFZMEH .

1995 4E, Guido {54 JE 5i N 55 i i B F A9 A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
e Python [ TAE, [EEARETEEE] T340l i 22l AR 4% o

2000 4£ . H , Guido Al Python A%.0» B % H B i 51| BeOpen.com [EJj{57. T BeOpen PythonLabs . [f]
4+ H , PythonLabs [# X% % Digital Creations (FBi[E] Zope Corporation; 5, https://www.zope.org/), 2001
4E, Python BBl 4 6r (PSF, H https://www.python.org/psf/) 37, g —{HEEHEA Python FH 2
EEIRE A7 69 A48 R AL4% . Zope Corporation J2& PSF iy—1fi & B & & .

Jir A7 1 Python AR ZBHIRAY (A BHIBRURAIEFE, (0 hups//opensource.org/) . FEM b, KEH{HAE4
By Python JiAS, o2 GPLAHZHY; DATR A4 G 25 M A 1 22 [E.

FERA | BB FHh HBEE GPL &%
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI =
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =S
2.1.1 2.142.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 PAE 2.1.1 2001 4 | PSF 7

fiiE): GPL MIAREIAZ RN 21E GPL RN #[E Python, A4 GPL, 1) Python FZAEHS AT DA 55 (1)
BRI, (AR B 5 o IR . GPL AHZR 1) $2 HE( 15 Python W] PA%S & A/ GPL R
SE R HH B ERRERIARTT.
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IR Z I AMEE T, A£E Guido 8 NIUATH, fifHE Le A iy B [ER(E AT fig.

C.2 FANREMHLEMFGXER Python SR

Python KBS E SOOI B HE R FL R PSF 224 6 4.

¢ Python 3.8.6 Bith, [ERASCOFR RG], FEaC A AR S, 29 B 524E (dual licensed) i PSF 4%
REA #1VA K Zero-Clause BSD 1% 4% ,

A LERANA Python SRR BLAR R 2R S5 SEAZRER @ BB RE 2 XA — s . B E 2
FHERI A SERET L, 2 EOK T 3R 09 34 SR ECGH

C.2.1 ¥ PYTHON 3.9.23 #y PSF 1% &%

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.23 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 3.9.23 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 A1 PYTHON 2.0 Y BEOPEN.COM #Z## &%)

BEOPEN PYTHON BB FZHES 455 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 Hj® PYTHON 1.6.1 B4 CNRI 1R &

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
[QiE3)
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sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 ¥ PYTHON 0.9.0 £ 1.2 g CWI RS

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 F}* PYTHON 3.9.23 [FEA3 P2 #E#Y ZERO-CLAUSE BSD %%

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket A ] getaddrinfo () fll getnameinfo () R, B7E WIDE EHZ (http:/www.wide.ad.
ip/) [El, AT R A 28 rh i Al -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " 'AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies HiZH L& DA A :

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 #{TIEN

trace B W& PAT I
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £ UUdecode F=,

uu AL DA :

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
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 ZEimf2 ey

xmlrpc.client PEAHALE DA R B :

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test_epoll HIgL{1 A FH2H:

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 B kqueue il & LA HEHH -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c %64 Marek Majkowski’ %&j* Dan Bernstein ] SipHash24 2 VEHI B AE .
Nk

}
@
o

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ed dtoa

Python/dtoa.c BEHML T C Y dtoa Al strtod s, MK C A BERS i B BOR 7 Hf TLAHIEE. %A%
FefTA4E H David M. Gay @S2I RI B SE, 125 BIAE AT AGE http://www .netlib.org/fp/ "N#. /A 2009 4F 3

H 16 H kg 22 i) It 5840 5 DA T i RESEL A A Y-

/****************************************************************

The author of this software is David M. Gay.

E

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/
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C.3.12 OpenSSL

A2 OpenSSL pRsU R YEAE3E R AL, Ml hashlib, posix. ssl. crypt BLALE M EAIETIL
fiE. BLAP, Windows il macOS [ Python 224 F2 ] fE 4L OpenSSL eI RIIAS, B AR M HAE
IHEHK(E] OpenSSL HZHEM Rl A -

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S

CFgkzs)
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% ok X ok X % ok X

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
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

Lo R S A S N S N S N S S SIS S S S S S N S S T T I S S N S T S . N S S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

Q)
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* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

KrdEfE# B pyexpat IR ER] ——with-system-expat, %R & H—MES expat JFAATE
B B AR AR

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

WRAEfE#E _ctypes fE M REE ——with-system-1ibffi, HHIRZE G H —MES libf A6
B ) A A 7

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(N gkse)
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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

UPRAE R S EAR BN 2lib BUA KB ABOR Sk R 2110 BE5E, RlRzdse g M — M EE 2ib JFIGHS
(R R A P

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 {#H¥4E[EIZE (hash table) E/E, DA cfuhash BLZE (IR

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

(F D
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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

MAETEEE _decimal B4 EE) ——with-system-1libmpdec, 7 Il #% R 41 € H —1F(E & libmpdec
PR X JBE A ) A A

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N H|:XEH

test XA CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #gu} https:
/lwww.w3.org/TR/xml-c14n2-testcases/ #ehgEL, H A2 ER 3-clause BSD ZRER; #5(E:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
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* 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 conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Python F13 {73 [ HH SO0 HUHE -

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].
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EFE
..., 113
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 68
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator,72
unary operator,71
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

BET,72

o\°

augmented assignment, 81
& (ampersand)
BHF, 3
&:
augmented assignment, 81
() (parentheses)
call, 69
class definition, 98
function definition, 96
generator expression, 64
in assignment target list, 80
tuple display, 62
* (asterisk)
function definition, 97
import statement, 87
in assignment target list, 80
in expression lists,77
in function calls, 70

BET,72

function definition, 97
in dictionary displays, 64
in function calls, 70

EET, 71

* k=

augmented assignment, 81

augmented assignment, 81

+ (plus)
binary operator, 72
unary operator, 71

+=
augmented assignment, 81

, (comma), 62
argument list, 69
expression list, 63,77, 82,98
identifier 1list, 88, 89
import statement, 86
in dictionary displays, 64
in target list, 80
parameter list, 96
slicing, 69
with statement, 95

/ (slash)

function definition, 97

BEBET,72

EHET. 72
//=

augmented assignment, 81

//

augmented assignment, 81
0b
integer literal, 13
0o
integer literal, 13
0x
integer literal, 13
2to03,113
: (colon)
annotated wvariable, 82
compound statement, 92, 93, 95, 96, 98
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function annotations, 97
in dictionary expressions, 64
in formatted string literal, 1l
lambda expression, 77
slicing, 69

; (semicolon), 91

< (less)

BET,T3
£ET,T3

<<

<<=
augmented assignment, 81
<=

EHTF,73
£ET,T3

augmented assignment, 81
= (equals)

assignment statement, 80
class definition, 32

for help in debugging using

string literals, 11

function definition, 96

in function calls, 69

£ET,T3

function annotations, 97
> (greater)

BHT,T3
>=
BHF,T3
>>
BHTF,73

>>=
augmented assignment, 81
>>> 113
@ (ar)
class definition, 98
function definition, 96
BHT,72
[1 (square brackets)
in assignment target list, 80
list expression, 63
subscription, 68
\ (backslash)
escape sequence, 10

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

£ET,T3

A—

augmented assignment, 81
_ (underscore)

in numeric literal, 13
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object 897 i%), 39
__add__ () (object 897 i%), 38
__aenter__ () (object 87 i%), 42
__aexit__ () (object 497 i%), 42
__aiter__ () (object 497 i%), 42

__all__ (optional module attribute), 87
__and___ () (object W97 i%), 38
__anext__ () (agen 847 %), 67
__anext__ () (object 47 i%), 42
__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object g7 i%), 41
__bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 847 i%), 27
__bytes__ () (object 897 i%), 26
__cached_ , 55

__call__ () (object method), 71
__call__ () (object 847 i%), 36
__cause___ (exception attribute), 84
__ceil__ () (object 847 i%), 39

_ class__ (instance attribute), 22

_ class__ (method cell), 33

_ class__ (module attribute), 28
__class_getitem__ () (object 49 #8[F)p B ), 34

\N\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure___ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 897 i%), 39

\b __contains__ () (object 57 i%), 37
escape sequence, 10 __context___ (exception attribute), 84

\f _ _debug__, 82
escape sequence, 10 __defaults__ (function attribute), 20

\N __del__ () (object 897 i%), 25
escape sequence, 10 __delattr__ () (object 8497 i%), 28
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__delete__ () (object 897 i%), 29 __len__ () (object 97 i%), 36
__delitem__ () (object 847 i%), 37 __length_hint__ () (object 847 i%), 36
_ dict__ (class attribute), 22 _ loader_ ,55
__dict__ (function attribute), 20 __1shift__ () (object #47ri%), 38
__dict__ (instance attribute), 22 __1t__ () (object 447 i%), 26
__ dict__ (module attribute), 22 _ main_
__dir__ (module attribute), 28 4, 46, 101
__dir__ () (object g7 i%), 28 __matmul__ () (object 897 i%), 38
__divmod__ () (object 87 i%), 38 __missing__ () (object 897 %), 37
__doc__ (class attribute), 22 __mod__ () (object 87 i%), 38
__doc___ (function attribute), 20 __module__ (class attribute), 22
__doc__ (method attribute), 20 __module___ (function attribute), 20
_ doc___ (module attribute), 22 __module___ (method attribute), 20
__enter__ () (object 7 i%), 39 __mul__ () (object 97 i%), 38
__eq__ () (object 75 i%), 26 __name_ ,55
__exit__ () (object 497 i%), 40 __name___(class attribute), 22
_ file_ ,55 __name___ (function attribute), 20
__file__ (module attribute), 22 __name___ (method attribute), 20
__float__ () (object g7 i%), 39 __name___ (module attribute), 22
__floor__ () (object 47 i%), 39 __ne__ () (object 75 i%), 26
_ floordiv__ () (object g7 i%), 38 _ neg__ () (object 857 i%), 39
_ _format__ () (object 897 i%), 26 __new___ () (object 875 i%), 25
__func__ (method attribute), 20 __next__ () (generator &7 i%k), 66
_ future_ , 117 __or__ () (object 57 i%), 38
future statement, 87 __package__ ,55
__ge__ () (object 897 %), 26 __path_ ,55
__get__ () (object 897 ik), 29 __pos__ () (object &y7 ik), 39
__getattr__ (module attribute), 28 __pow___ () (object W97 i%), 38
__getattr__ () (object 897 i%), 28 __prepare__ (metaclass method), 33
__getattribute__ () (object 897 %), 28 __radd__ () (object 897 i%), 38
__getitem__ () (mapping object method), 24 __rand__ () (object 897 i%), 38
__getitem__ () (object 075 i%), 37 __rdivmod__ () (object 075 i%), 38
__globals___ (function attribute), 20 __repr__ () (object 897 i%), 26
__gt__ () (object 897 i%), 26 __reversed__ () (object 975 i%), 37
__hash__ () (object 897 i%), 27 __rfloordiv__ () (object 897 %), 38
__iadd__ () (object 897 i%), 38 __rlshift__ () (object 897 i%), 38
__iand__ () (object 897 i%), 38 __rmatmul__ () (object 475 i%), 38
__ifloordiv__ () (object &7 i%), 38 __rmod___ () (object 897 i%), 38
__ilshift__ () (object 897 i%), 38 __rmul__ () (object #97 i%), 38
__imatmul__ () (object 897 i%), 38 __ror___ () (object W97 i%), 38
__imod__ () (object 297 i%), 38 __round___() (object 47 i%), 39
__imul__ () (object 897 i%), 38 __rpow__ () (object 897 i%), 38
__index__ () (object 8975 i%), 39 __rrshift__ () (object 475 i%), 38
__init__ () (object 897 i%), 25 __rshift_ () (object 897 i%), 38
__init_subclass__ () (object 8938[EIR B),31  __rsub__ () (object &7 i%), 38
__instancecheck__ () (class 897 i%), 34 __rtruediv__ () (object 457 i%), 38
__int__ () (object 97 i%), 39 __rxor__ () (object 8975 i%), 38
__invert__ () (object 897 i%), 39 __self__ (method attribute), 20
__ior__ () (object 8497 i%), 38 __set__ () (object 87 i%), 29
__ipow__ () (object 897 i%), 38 __set_name__ () (object 897 i%), 29
__irshift__ () (object 897 i%), 38 __setattr__ () (object 897 %), 28
__isub__ () (object 297 %), 38 __setitem__ () (object 897 i%), 37
__iter__ () (object 97 i%), 37 _ slots_ ,123
__itruediv__ () (object 497 i%), 38 _ _spec_ ,55
__ixor__ () (object 897 i%), 38 __str__ () (object W97 i%), 26
__kwdefaults__ (function attribute), 20 __sub__ () (object 897 i%), 38
__le__ () (object 7 i%), 26 __subclasscheck__ () (class 897 i%), 34
__len__ () (mapping object method), 27 __traceback___ (exception attribute), 84
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__truediv__ () (object 075 %), 38 traceback, 23, 84, 94
__trunc__ () (object 7 i%), 39 tuple, 19, 68, 69, 77
__xor___ () (object 897 i%), 38 user—defined function, 20,70, 96
{ '} (curly brackets) user—defined method, 20
dictionary expression, 64 ZIE
in formatted string literal,ll PYTHONHASHSEED, 27
set expression, 63 EHT
| (vertical bar) % (percent), 72
EEF T3 & (ampersand), 73
| = * (asterisk), 72
augmented assignment, 81 **x 71
~ (tilde) / (slash), 72
BHT, 71 /7,72
18] 4 < (less), 73
AssertionError, 82 <<, 73
AttributeError, 68 <=,73
GeneratorExit, 66, 68 =73
ImportError, 86 ==,73
NameError, 62 > (greater), 73
StopAsyncIteration, 67 >=,73
StopIteration, 66, 84 >> 73
TypeError, 71 @ (at), 72
ValueError, 73 ~ (caret), 73
ZeroDivisionError, 72 | (vertical bar), 73
K s ~ (tilde), 71
asynchronous—generator, 67 and, 76
Boolean, 18 in, 76
built-in function, 21,70 is, 76
built-in method, 21, 70 is not, 76
callable, 20, 69 not, 76
class,22,71,98 not 1in, 76
class instance, 22,71 or, 76
complex, 19 4T
dictionary, 20, 22, 27, 64, 68, 81 as, 86, 93, 95
Ellipsis, I8 async, 99
floating point, 19 await, 71,99
frame, 23 elif,92
frozenset, 20 else, 85,9294
function, 20, 21, 70, 96 except, 93
generator, 23, 64, 65 finally, 83, 85, 86, 93, 94
immutable, 19 from, 65, 86
immutable sequence, 19 in, 92
instance, 22,71 yield, 65
integer, 18 A R
list, 19, 63, 68, 69, 81 assert, 82
mapping, 20, 22, 68, 81 async def, 99
method, 20, 21, 70 async for, 99
module, 21, 68 async with, 99
mutable, 19, 80 break, 85, 92, 94
mutable sequence, 19 class, 98
None, 18, 79 continue, 86, 92, 94
NotImplemented, I8 def, 96
numeric, 18, 22 del, 25, 83
sequence, 19, 22, 68, 69, 76, 81, 92 for, 85, 86, 92
set, 19, 63 global, 83, 88
set type, 19 if, 92
slice, 36 import, 21, 86
string, 68, 69 nonlocal, 89
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pass, 83
raise, 84
return, 83, 94
try, 24,93
while, 85, 86, 92
with, 39, 95
yield, 84

A

abs

El# &=, 39

abstract base class (#HZFEEHE) , 113

aclose () (agen 47 i%), 68
addition, 72
and
bitwise, 73
EHF, 76
annotated
assignment, 82
annotations
function, 97
annotation ([Ef&) ,113
anonymous
function, 77
argument
call semantics, 69
function, 20
function definition, 96
argument (B|#) ,113
arithmetic
conversion, 61
operation,binary, 72
operation, unary, 71
array
A, 19
as
except clause, 93
import statement, 86
with statement, 95
B4, 86,93, 95
ASCII, 4,9
asend () (agen 897 %), 67
assert
PRk K, 82
AssertionError
B4k, 82
assertions
debugging, 82
assignment
annotated, 82
attribute, 80
augmented, 81
class attribute, 22

class instance attribute, 22

slicing, 81
statement, 19, 80
subscription, 80
target list, 80

async
W%, 99
async def
Rt =, 99
async for
in comprehensions, 62
PRt =X, 99
async with
PR =, 99
asynchronous context manager (JE[F F F
BEEE) 114
asynchronous generator
asynchronous iterator, 21
function, 21
asynchronous generator iterator(JE[F ¥
H4 #ERE) 114
asynchronous generator (3| FEI4E %), 114
asynchronous iterable (3 & ¥ T EI®X 4 #)
, 114
asynchronous iterator (R FEIRE), 114

asynchronous—generator

W, 67
athrow () (agen 497 i%), 67
atom, 61

attribute, 18
assignment, 80
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 83
generic special, 18
reference, 68
special, 18

AttributeError
Bl4h, 68

attribute (BH) ,114

augmented
assignment, 81

await
in comprehensions, 63
BsEE, 71,99

awaitable (T &#&F4YH) |, 114

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 114
binary
arithmetic operation, 72
bitwise operation, 73
binary file (%4 %) ,114
binary literal, 13
binding
global name, 88
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name, 45, 80, 86, 96, 98
bitwise
and, 73
operation,binary,73
operation,unary, 71
or, 73
xor, 73
blank line,7
block, 45
code, 45
BNF, 4, 61
Boolean
operation, 76
Yt 18
break
Ik X, 85,92, 94
built-in
method, 21
built-in function
call, 70
o, 21, 70
built-in method
call, 70
W, 21, 70
builtins
B4, 101
byte, 19
bytearray, 19
bytecode, 22
bytecode (fLL#FE) , 115
bytes, 19
[l & K, 26
bytes literal,9
bytes—like object (MfrmALlEM) ,114

C

c, 10
language, 18, 19, 21,73

call, 69
built-in function, 70
built-in method, 70
class instance, 71
class object, 22,71
function, 20, 70
instance, 36,71
method, 70
procedure, 79
user—-defined function, 70

callable
o1, 20, 69

callback (E") , 115

C—-contiguous, 115

chaining
comparisons, 73
exception, 84

character, 19, 69

chr

Elz &R, 19

class

attribute, 22

attribute assignment, 22

body, 33

constructor, 25

definition, 83, 98

instance, 22

name, 98

W, 22,71, 98

PRk =, 98
class instance

attribute, 22

attribute assignment, 22

call,71

W, 22,71
class object

call, 22,71
class variable (FE#%) ,115
class () ,115
clause, 91
clear () (frame 847 i%), 23
close () (coroutine 57 i%), 42
close () (generator 47 i%), 66
co_argcount (code object attribute), 22
co_cellvars (code object attribute), 22
co_code (code object attribute), 22
co_consts (code object attribute), 22
co_filename (code object attribute), 22
co_firstlineno (code object attribute), 22
co_flags (code object attribute), 22
co_freevars (code object attribute), 22
co_kwonlyargcount (code object attribute), 22
co_1lnotab (code object attribute), 22
co_name (code object attribute), 22
co_names (code object attribute), 22
co_nlocals (code object attribute), 22
co_posonlyargcount (code object attribute), 22
co_stacksize (code object attribute), 22
co_varnames (code object attribute), 22
code

block, 45
code object, 22
coercion ([EJ#/#A) 115
comma, 62

trailing, 77
command line, 101
comment, 6
comparison, 73
comparisons, 26

chaining, 73
compile

Bz & =, 88
complex

number, 19

Bz & =, 39

i, 19
complex literal, 13
complex number ([EJ#) ,115
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compound
statement, 91
comprehensions, 62
dictionary, 64
list, 63
set, 63
Conditional
expression, 76
conditional
expression, 77
constant, 9
constructor
class, 25
container, 17,22
context manager, 39
context manager ([FEAHERE) , 115
context variable (FE#E##) ,115
contiguous (FE#H) , 115
continue
Mk X, 86,92, 94
conversion
arithmetic, 61
string, 26,79
coroutine, 41, 65
function, 21
coroutine function (BE®ER) ,115
coroutine (#H#) ,115
CPython, 115

D

dangling
else, 91
data, 17
type, 18
type, immutable, 62
datum, 64
dbm.gnu
KA, 20
dbm.ndbm
H A, 20
debugging
assertions, 82
decimal literal, 13
decorator (#4F#) ,115
DEDENT token, 7,91
def
PRt KX, 96
default
parameter value, 96
definition
class, 83, 98
function, 83, 96
del
MR R, 25, 83
deletion
attribute, 83
target, 83
target list, 83

delimiters, 14
descriptor (#H##) ,116
destructor, 25, 80
dictionary
comprehensions, 64
display, 64
M, 20, 22, 27, 64, 68, 81
dictionary comprehension (FHiFAHEH),
116
dictionary view (FHAgiR) , 116
dictionary (F#) ,116
display
dictionary, 64
list, 63
set, 63
division, 72
divmod
Bz & =, 38
docstring, 98
docstring ([FJBiF#) , 116
documentation string, 23

duck-typing (% FAI[F) ,116

E

e
in numeric literal, 13
EAFP, 116
elif
B4, 92
Ellipsis
Ytk 18
else
conditional expression, 77
dangling, 91
B 8EE, 85,9294
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval
Fz® =R, 88, 102
evaluation
order, 77
exc_info (in module sys), 23
except
Mgt T, 93
exception, 47, 84
chaining, 84
handler, 23
raising, 84
exception handler, 47
exclusive
or, 73
exec
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Bz & =, 88
execution
frame, 45, 98
restricted, 46
stack, 23
execution model, 45
expression, 61
Conditional, 76
conditional, 77
generator, 64
lambda, 77, 97
list, 77,79
statement, 79
yield, 65
expression (EHZR) ,116
extension
module, 18
extension module (FEHAL) , 116

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (f F&) ,116
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object (#ZEWH) ,116
file-like object (¥fEZEWH) ,117
finalizer, 25
finally

B8EF, 83, 85, 86, 93, 94
find_spec

finder, 52
finder, 51

find_spec, 52
finder (FH#) ,117
float

Bz & =X, 39
floating point

number, 19

it 19
floating point literal, 13
floor division (1 FEUERKRE) , 117
for

in comprehensions, 62

format () (built-in function)
__str__ () (object method), 26
formatted string literal, 1l
Fortran contiguous, 115
frame
execution, 45, 98
i, 23
free
variable, 45
from
import statement, 45, 86
B, 65,86
yield from expression, 65
frozenset
# . 20
fstring, 11
f-string, 11
function
annotations, 97
anonymous, 77
argument, 20
call, 20, 70
call,user—-defined, 70
definition, 83, 96
generator, 65, 84
name, 96
user—defined, 20
o, 20, 21, 70, 96
function annotation (& R[FE) ,117
function (®=R) ,117
future
statement, 87

G

garbage collection, 17
garbage collection (3 [E YY) , 117
generator, 117

expression, 64

function, 21, 65, 84

iterator, 21, 84

W, 23, 64, 65
generator expression, 117
generator expression ([E4Z2EHR) 117
generator iterator ([El4 Z[FE®k%) ,117

GeneratorExit

Bl 4t 66, 68
generator ([ElA#) ,117
generic

special attribute, 18
generic function (A ER) ,117
generic type (ZAA[F]) , 118
GIL, 118
global

name binding, 88

namespace, 20

B =, 85, 86, 92 R =, 83, 88

form global interpreter lock (4B AEH) ,
lambda, 77 118
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grammar, 4
grouping, 7

Fl

handle an exception,47
handler

exception, 23
hash

Bz & =, 27
hash character, 6
hash-based pyc (#[FEIZEH#H pyc) , 118
hashable, 64
hashable (H#[EH#) , 118
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

I
id
Elz & K, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 118
if
conditional expression, 77
in comprehensions, 62
B R, 92
imaginary literal, 13
immutable
data type, 62
object, 62, 64
1 #F, 19
immutable object, 17
immutable sequence
##, 19
immutable types
subclassing, 25
immutable (R &) , 118
import
hooks, 52
Bk R, 21, 86
import hooks, 52
import machinery, 49
import path (EANKAE) ,118
ImportError
B4k, 86
importer (EEA#%) ,118
importing (FEAN) , 118
in
#HT,76
4, 92

inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W97 %), 24
inheritance, 98
input, 102
instance
call, 36,71
class, 22
W, 22, 71
int
Bz & =, 39
integer, 19
representation, 18
Ytk 18
integer literal, 13
interactive mode, 101
interactive (Z#H) ,118
internal type, 22

interpolated string literal, 1l

interpreted (EEH) ,118
interpreter, 101

interpreter shutdown (EZEEMH) ,118

inversion, 71
invocation, 20

io
A, 22
is
EHF,T6
is not
EHF, 76
item
sequence, 68
string, 69
item selection, 19
iterable

unpacking, 77

iterable (FERYHE) 119
iterator (ﬁ%&) , 119

J

in numeric literal, 14
Java

language, 19

K

key, 64

key function (#&=) ,119
key/datum pair, 64
keyword, 9

keyword argument (Eﬂ%?‘g]%ﬂ , 119

L

lambda, 119
expression, 77,97
form, 77
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language
c,18,19,21,73
Java, 19
last_traceback (in module sys), 23
LBYL, 119
leading whitespace, 7
len
Bz & =, 19, 20, 36
lexical analysis,5
lexical definitions,4
line continuation,6
line Jjoining, 5,6
line structure,5
list
assignment, target, 80
comprehensions, 63
deletion target, 83
display, 63
empty, 63
expression, 77,79
target, 80, 92
M, 19, 63, 68, 69, 81

list comprehension (®EF|4&AEE) , 119

list (#7]) ,119

literal, 9,62

loader, 51

loader (#FHAH) ,119

logical line,5

loop
over mutable sequence, 93
statement, 85, 86, 92

loop control
target, 85

M
magic
method, 119
magic method (B F &) , 119
makefile () (socket method), 22
mangling
name, 62
mapping
M1, 20, 22, 68, 81
mapping (¥fmt) ,119
matrix multiplication, 72
membership
test, 76
meta
hooks, 52
meta hooks, 52
meta path finder (TTEAEZFHE) ,120

special, 123
user—-defined, 20
M1, 20, 21, 70
method resolution order (FEAHETF) ,
120
method (F#) ,120
minus, 71
module
extension, 18
importing, 86
namespace, 22
ok, 21, 68
module spec, 5l
module spec (HAME) ,120
module (H#) , 120
modulo, 72
MRO, 120
multiplication, 72
mutable
M1, 19, 80
mutable object, 17
mutable sequence
loop over,93
itk 19
mutable (&4 #) ,120

N

name, 8, 45, 62
binding, 45, 80, 86, 96, 98
binding, global, 88
class, 98
function, 96
mangling, 62
rebinding, 80
unbinding, 83

named tuple (M4 JG#l) , 120

NameError

B4, 62
NameError (built-in exception), 46
names

private, 62
namespace, 45

global, 20

module, 22

package, 50

namespace package (& ZXMHEH) , 120
namespace (&4 % M) ,120

negation, 71

nested scope (;ﬁﬁcﬁkﬁf)ﬂﬁ) ;121
new-style class (FHRHE) , 121
NEWLINE token,5, 91

metaclass, 32 None
metaclass hint, 32 M, 18, 79
metaclass (JLHE) , 120 nonlocal
method R =, 89
built—-in, 21 not
call, 70 EHT 76
magic, 119 not in
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EHEF, 76
notation, 4
NotImplemented

Yt 18
null

operation, 83
number, 13

complex, 19

floating point, 19
numeric

o, 18, 22

numeric literal, 13

O

object, 17
code, 22
immutable, 62, 64

object.__slots_  ([Fla% %), 30

object (4#) ,121
octal literal, 13
open

[z & =, 22

operation

binary arithmetic, 72

binary bitwise, 73
Boolean, 76
null, 83

power, 71
shifting, 73

unary arithmetic, 71

unary bitwise, 71
operator
— (minus), 71,72
+ (plus), 71,72
overloading, 24
precedence, 78
ternary, 77
operators, 14
or
bitwise, 73
exclusive, 73
inclusive, 73
EHF, 76
ord
Ez g, 19
order
evaluation, 77
output, 79
standard, 79
overloading
operator, 24

P

package, 50
namespace, 50
portion, 50
regular, 50

package (Ef#) ,121

parameter
call semantics, 69
function definition, 96
value, default, 96
parameter (%) ,121
parenthesized form, 62
parser, 5
pass
PR X, 83
path
hooks, 52
path based finder, 57
path based finder (EREKEHZHAE) , 121
path entry finder (BREEEHZHE) ,121
path entry hook (BEIEH) ,121
path entry (BfRIEE) ,121
path hooks, 52
path-like object (MBEHL) , 122
PEP, 122
physical line,5,6,10
plus, 71
popen () (in module os), 22
portion
package, 50
portion (F4) , 122
positional argument (fL&3|#) ,122
pow
Bz & =, 38
power
operation, 71
precedence
operator, 78
primary, 68
print
B & =, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 79
program, 101
provisional API (¥4T API) , 122
provisional package (FTATEH) ,122
Python 3000, 122
Python Enhancement Proposals
PEP 1,122
PEP 8,74
PEP 236,88
PEP 238,117
PEP 252,29
PEP 255,65
PEP 278,124
PEP 302,49,60, 117,119
PEP 308,77
PEP 318,98
PEP 328,60
PEP 338,60
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PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

342,65
343,40,96, 115
362,114,121
366,55, 60
380, 65
395, 60
411,122
414,10
420,49, 50, 56, 60, 117, 120, 122
443,117
448,64,70,77
451, 60, 117
483,118
484,34,82,97,113, 117, 118, 124
492,41, 65,100, 114, 115
498,13,116
519,122
525,65, 114
526,82,97,113, 124
530, 63
560, 32, 36
562,29
563, 87,97
570,97
572,64,76
585, 118
614,96, 98
3104, 89
3107,97
3115,33,98
3116, 124
3119,34
3120,5
3129,98
3131,8
3132, 81
3135,33

PEP 3147,55

PEP 3155, 122
PYTHONHASHSEED, 27
Pythonic (Python JE#%#) , 122
PYTHONPATH, 57

Q

qualified name (fRE&4%) ,122

R

rl

raw string literal, 10
r"
raw string literal, 10

raw string, 10
rebinding
name, 80
reference
attribute, 68
reference counting, 17
reference count (&E3#) ,123
regular
package, 50
regular package (EHEH) ,123
relative
import, 87
repr
Bz & =X, 79
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 18
reserved word,9
restricted
execution, 46
return
B3R R, 83, 94
round

[EFl# & R, 39
S

scope, 45, 46
send () (coroutine 847 i%), 41
send () (generator 897 %), 66
sequence
item, 68
M, 19, 22, 68, 69, 76, 81, 92
sequence (J77]) ,123
set
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display, 63
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set type
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singleton
tuple, 19
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attribute, generic, 18
method, 123
special method (#%FiE) , 123
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execution, 23

trace, 23
standard
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Standard C, 10
standard input, 101
start (slice object attribute), 24, 69
statement
assignment, 19, 80
assignment, annotated, 82
assignment, augmented, 8l
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future, 87
loop, 85, 86,92
simple, 79
statement grouping,7
statement (FEHR) , 123
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
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stop (slice object attribute), 24, 69
StopAsyncIteration
B, 67
StopIteration
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string

__format__ () (object method), 26
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conversion, 26, 79
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item, 69
14, 68, 69
string literal,9
subclassing
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syntax, 4
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sys.exc_info, 23
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sys.meta_path, 52
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sys.path_hooks, 57
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sys.stderr, 22

sys.stdin, 22

sys.stdout, 22

SystemExit (built-in exception), 47
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loop control, 85
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tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
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termination model, 47
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operator, 77
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membership, 76
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token, 5
trace

stack, 23
traceback
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triple-quoted string, 10
True, 18
try
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tuple
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type, 18
data, 18
hierarchy, 18
immutable data, 62
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TypeError
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U

u'

gL ]

159



The Python Language Reference, (E] 3.9.23

string literal,9

string literal,9
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UnboundLocalError, 46
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dictionary, 64

in function calls, 70
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unrecognized escape sequence, |1
user—-defined

function, 20

function call, 70

method, 20
user-defined function
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user-defined method
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value
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writing, 79
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repr, 79

round, 39

slice, 24

type, 17,32
virtual environment ([F##%1F) , 124
virtual machine (ﬁ%%&) , 124
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