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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

A BT REMPRIE N AR B TC R, (HB @i 1A SRR e T, IR RUAR E SCOUN A3k
VAT IXAER % BB SCRINS T8 AR UL SE 5 B, (B AT AE S a— L8 S, Pk, WARARERH
KR HARSEARIX A SCRSAE Python BB SCHl—ild, WA INTE AFTHEN, Shs ERAIMSTE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR A AR XA T IR E X, WvriRml AELER 5 25 E—
iy - BCE K — G LA )

1EME 5 27% SR LIS 2 9 SE LA R R S R - FLARSEBUnT e A Aol as, 0 ] — T8 5 Y Ho A S B
FIREME AN 775 MiAE S — 578, CPython Jg#5:31)" 42 i Hl i) Python SEBL (R T HAt— LS FL 147
HAAESEIN), AR A AT 3%, Rl S B S B BRI B, RS K
PRI SCHN IS 2o Bk R — LU iRy SR

& Fh Python SEELFRA A —LE N EANFRMERIBLLR . A CAY SO AT 2 L library-index 25|, DR BB M
SAERHE e, AR EAT R AR A B A SR

1.1 HithseZ)

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

iE

R4 B S B A

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

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

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

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

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



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

1.2 #riE

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

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

%—4T#R name ;& 1lc_letter ZJGHREANHEA 1c_letter MITFKIZ. 1l 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 .

TEVATEE AP (BRG], EBOME TP YE: t =4 )05 0 R A 735 P IR R e E (7))
DX TEJFE ] A A T B ASCIL P4 . FARTR S (<. . . >) R A A2 X T B S5 i AR IE S fid
BT DAKE A B SR P P A7 R

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

4 Chapter 1. i



CHAPTER 2

RS

Python /71 A AT &5 BEHL, S ASENTER 002 390k 547 S LE N AR, AFE NGRS
PHIFEAT -

Python 52U R 7 SCA 5% A Unicode RS x5 g s B 48 € 5 SCAR 0 gmts, BRIACH UTE-8, L
PEP 3120, JF XA BEMITIN, fiil & SyntaxError,

Python F2)7 1] LAYIR I I 24 1E 4347

2.1.1 BT

NEWLINE JEFF 3R G U2 3T . IBR AN GERE I B AT 5, BRARA)R SR NEWLINE - (i, &6
WA ZAT TR o R SR AT, — DB A 2 AT BT

2.1.2 Y817

YA — POV FAF, ATV Z R P SCUFFI A H Al AR AR HEF- 5474 1741 - Unix ASCIT
FA5LE (¥47). Windows ASCII 45541 CR LF  ([alZE4:47) . 5= Macintosh ASCII 4% CR  ([H]
%) NEEWATE, XA ENEH . AR DA ER LY PR TR B 2 1R 4F

A Py)thon i, & A Python AP FJEAL A7 H3 G C ARMEMI B4 TAF (\n, 3R ASCIL 54§ LF, 17
ZIIXEPR



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 JHIA2E — o 58 —ATRYHREICHCIE WAL coding [=: 1 \s* ([-\w.]+) B}, HHBESYPUIESR

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 INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

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

PR 2 B 4% PRt Python BEIRBIAY . 15 SCFAFER . SEREAIBTR AT SR A B st 7«
2.1.5 BABHETT

PIAS RS CA_E RO BRAT AT SR (\) DR —AN5EAT, AN : DAARTETRFER B RE N Y St
FLEERI, BTSN AT PR B AEAT, BRSO SR A HAT A . BN

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

PASCRHLES AT, AREMTERE: ORML A GEPHEERE. BRP s P (Esh, SORHLA REBHEIEAT
(an, BRyAFE sl AR AHLICEA I 2 P EAT) o SORHL A RETE AU B0 745 5 7 I {E
B AEHARAEAT A B R AR .

2.1.6 fRABHELT
RS P AR S RIS DAS S BT, B AL Bl

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

FAATPHE R SR ST AR, 0 EEAT. RAPHESTZ A3 NEWLINE JE&
Fio RIS PR SR RAPHEST (WF30), EASCRHER.

6 Chapter 2. a5 47
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21.7 AT

RS, BT #0045 . R AT 2920 (RIS NEWLINE JEAF) o A H B A TG
A, 23 EATROAR Ry AT REDR BRI - SRAK - T EPE3E (REPL) AYRARSCHr sUMAR ] . ARt BAR
R, sEarHrRET (AESHEEERESR ) HaRST R AG1ER .

2.1.8 4gi#

WHATL S AR (AR AT EZT gt Zg, seE Bk,

HIRSF (AR ) B — 2\, gl il BA02 /A A5EL (55 Unix (REINPREE—20) . o
M EZ FAFRI A B E T AT Z R . Gt RE F AR LI T 2478 | R Z A 25
FRFERAE T ik 2K

TESCHIR R AT R ZSAS TR R b, PSS E0R 5 WA ¢, L= A A —EU S 8O BB IE 5 1H 5]
AR, MImfitk TabError,

G TEREW] : T3 UNIX V-5 CA g 28 4 SRR, 3 20705 SCOF rR IR ) R A5 A1 S84
FIAMBTEERE, ANFEPFEH RS B R KR gh it Z .

TE S TAFRT, bt B M AT . e TUAFFEAT 1 25 AT LA B R A e S (Bian, T
s IS ).

ESEA T 4 E )2 DAMER . X 42 i INDENT #1 DEDENT JE4F, $HUTT .

BEHCCIFSE —4THT, JERREA—NZME, RBEASWEER. HARNZFEMIR B TS .
AT AT A E PG SRR AT IO . WA S, WAL EE . R T 2R m, WSpiiEA
BT, FfAER— INDENT JEAF . Q1SR TIZHEAMG, W 2 S 2t 2R E80Es —; P ETRZER
WA AR bR, REBR— B EUEE > DEDENT JEff. SRR, BPRRHENRTEN
BUEE B —1~ DEDENT 47

NHIH) Python AT 4E 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

(S2bs b, fEMTas T LARAIET =AM 00 ARG — MR AE T R B — return r BIHETCIA
VUFE MR AR BRI A IR S )
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2.1.9 EHFENZEEFH

BRARTER AT SR B AT IR N, ZSARAE . HIRAT . 052 AT T DAG R TEAT . AR AT
AR RIIEAT, SREM A4 0 (B, ab 2— AT, ab WEZ2PIANTEAT).

_\_\}\
=

\

2.2 HipRAF

% NEWLINE. INDENT, DEDENT 4}, it #RiR4F. *4EF . F@E. E54. 2 BFSEA. A%
(FRRMATLARAFRAN) ARIEAF, WHTREST. FE SR, NAZRL, SRR ERKNFER
HIRAEIEAT

2.3 FRIRFHIXEF

RV (BFKh B4R) B SR
Python R4 AL Unicode FRMEREE UAX-31, IFMLA T F 30 AU 51680 B PEP 3131 .

£ Python 2.x —#f, £ ASCILJEREI (U+0001..U+007F), HARAFPFFFAFH: KANEFERA F 2. FXI
& _ . B0 &9, (HRBEART k.

Python 3.0 5| AT ASCH Z AN L F4F (1525 PEP 3131), X245 0 2f# fl unicodedata itk
H ) Unicode S 447U 3 IUAR

PRIRAF I B R, HX 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
_Fi& Unicode &3R5 ) 35 3L
¢ Lu- KB
TRV NEEC:
o Lt BE KRG
o Lm - BT
. Lo- FifbF
o NI- R
* Mn - JE=HARA
o Me- TR
* Nd - 3T
o Pe- BHRR
« Oter_ID_Siart - 1 PropList.ixt 5 LMY AT, T2 m e
* Other_ID_Confinue - |7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

Unicode 4.1 W fr G W] A I bR H 4 F 451736 Wtk HTML SC {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

8 Chapter 2. a5 47

"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

FEFRIRFFE (BT KT ) HARIRS L. XEEN MR DA RILFRIL, AR &g

_* from module import * i, RS A. ZHAXMRESRT, B EAT _ H Tt — ORI
HILER AR IRARATAE builtins B E, AT RN, _ SARRS X, Wiks e
X, FEWimport i 4] .

R _ W TEREBRSOR I gettext B,

_*_ RGEXWARR, B EARY dunder” o X SEH FR AR JOL S (R EIE) L. B
A RGUE SRR RINEIR TR LA 7k 75 i & 7R A5 . Python ARRARAS Hidef i SUH 2 BER AR
RIS T, EATAREMN __x_ AFRISORIE, AT RSB E SRR %

_* RIFAZFR. JE S, WRAFRA—FMRAEAES, 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" | "bxr" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes RES "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'

24. FHEE 9
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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>

R A VAL R AJVERR ], stringprefix Bbytesprefix 5HMFAMEZ [HA RIFH 2 H
o VRFATHER RIS A A E S VSO it pE B, BRIACH UTE-8; 1E0L4% 25 5 1,

WAAHLE : AR IREA T A BRES (1) BE 5 (") bRvE. tal DA = A5 S8 [ ShrvE (15
PR =315 54 %) AL (\) HFHSCERRFRT, B, H75F. RRHIA S, 515%.
FARFEEEMEH "b' 8 "B AMAREREA bytes BB, ANEEE str ] FA R HEE
{45 ASCIL 47 TR BERTHT 128 B, WSS XFEIR.

FAPERMFEATERARAT AN "o 3K R, R R4S F A E, RIREAFER IR S EE A, R
PTHE G . I, JRIATAFER A L ' \U" Hl "\u'. 15 Python 2.x {YJ5 4 unicode “F I {E#EAE AR ,
Python 3.x MIEEA LI "ur' AJE.

3.3 B Ag: BT e B, 2 "br' YR .

3.3 FiRIEE: SZHF unicode FIEE (u'value') M, fAifk Python 2.x Al 3.x JEATACHD R H 44 T
fE. £ PEP 414,

BI%H £ WP FEMFERRON R X F A S AR T e Fai. £ s o A, BEARES
'brof tu' A, B, ATAEE R EAT R, (R AR S R R .

=5 AT DM RFE LA T RIS S (RFERER ), B THEE—R=R, HTZIEFmER, RE
Y =A%, (5157 REAFEERFES, T ', Wl )

WEARFRHE "'r' 3 "R B, FAFRAFEITR A, UTFIIAZERL C ARER HUN S T AERE. W
S SUFP AN IR

BXFS | BEX it
\newline | ZW&FHLSHATHF

\\ AT (\)

\! e (1)

\" W ()

\a ASCII 7% (BEL)

\b ASCII B85 (BS)

\f ASCII #7145 (FF)

\n ASCII #4775 (LF)

\r ASCII [0 %5 (CR)

\t ASCII 7K-F-il 245 (TAB)

\v ASCH L HIRAF (VT)

\ooo J\FEHIEL 000 FAF (1,3)
\xhh TANHERIE hh FAF (2,3)

FAPH T HIE S 5 751

BXFY BX &if
\N{name } Unicode (48 5 #1444 name BIF4F | (4)
\Uxxxxxxxx | 32 {7 16 FEHIE xoooooo B FAF | (6)

YRR
(1) 55 C R, BB = A AT
@) 5 CHRERE, BARPIA SR

10 Chapter 2. a5 47
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Q) F FFWEN, IR\ S AR B AR T FA4 $FmET, X
UL SCR LA R KB AT R34 Unicode P47 -

(4) £ 3.3 S A TR HI4 " 1308 .
(5) WA 4 A7 aE R .
(6) F/REE Unicode F4F. WA 8 A7 by .

5 CHRMERR], TEIEIRMIEE SOF e A7 E HUSRELR I, B0, 46 o R Rat. (I, Xy
KA s SOPPIny, RS e RGP PR R ) EE, EFWERFHEN, PRI
LR SO 9 Jg T FeiE PN e U591 .

T 3.6 B ToE IR IR SUF 5l % DeprecationWarning, A Python &ATHCKE
YCRfi % syntaxWarning, ALY NlK SyntaxError,

RIEAE G S I e, 515 ta] DA BORHTAS 3L, (HRHL DR B 45 R BL S i o\ Sl A
TR AR TR FHE . ARG o\ " WA TFAF R T (RE TR B
TR BORALEER) o TR, RAsF @R A AN RS R (AL LR I519). B2E
B SR IEA T T A P BB A FAT, TR R AT

24.2 FHRFHEESH

PAZE FAF I3 B ) 22 SRR AT H P T IR, PTG [ SAni, S5 AT &9 . PIE, "hello”
'world' ST "helloworld". BLINAEATEEIMAML, RIIRFKFAFH N AWBAT, BATAN
AR AT IR IR,

re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_]1*" # 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 BNt

15X 4§ 5 @ (AR farring AR T £
BB ) FREER IS BT T M
BRI AT 6, B0, S
P AT

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

oy
P
18

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 BRAESES, RSN AT AR PR AL B . BT S (" ARl
LA Python XA TF KA B 7 BL. FERAAFMSETS =", AHER(ES, RIS R ksS04 KOS,
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
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AP P T, BB S B 155§ 595 AL Python ek AUREA—4¢, (Higy —LR[H] 3
H o ARV ZEHRAN: Tambda FIBRERIARX = SRR H BTSSR Brfab Uy A &t 7

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

3.7 FOEEC Python 3.7 IR, [RVSBIE, R R VFERR S R AR b ava i ik
A5 &async for TaIFHESF.

TR BGES =" B, BLNAEFERIAASCR, 1= L SRIESER . AT MR R e
5 0 JE, Reor= RS, B RERE T, = BOATA I RIESN repr O o FE TARAES, B
WM ZEAN st O, BRAERI TR TBL " 1

3.8 BiCfE: 5 ="

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

RAFB P AR SORHL, WS4

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

12 Chapter 2. a5 47




The Python Language Reference, A% 3.9.11

T AR SOME, R ORI A AL

>>> 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

Z PEP 498, T AT P AR R, ST RLHIRI KA str. format () .

244 WEFEE

BE T WA =L B R A oA ST (SR SR e A A
HE, BETHEEASIERS: b, -1 SRR M —Tuis B - MFmHE L A,

24.5 ERF@EE

BB B TRNE E SCAE

integer = decinteger | bininteger | octinteger | hexinteger
decinteger = nonzerodigit (["_"1 digit)* | "O0"+ (["_"] "O"™)~*
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
], tAlfE 0x SERA AT -

%%,%TOM% THERECE R A AR R PAS S Python 3.0 G2 wiffl Y C A\ kil 1
RV

BB AR BT -

7 2147483647 00177 06100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 0b_1110_0101

e 3.6 U IE SCRE T e, TR RIZ 41507
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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> B A 10 R R B, 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 JOE R BLE SCHRHE T HI(ES, N RIZ 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 AR L, Xkt s 2 E 3
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R

PATR ASCI “F4F AT Python. FEF A5 7 I (HETERESMI AT, 1 ELHA A -

’ $ ?
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R R

31 MR, EHS5ARE

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

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

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

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

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

MR AIEE IR, MICIETT R I EATA] BB B SR mic.  Feifr B SE B HEIR 3%
[ S B e A 2 W AL A1) - ey S BLASEIR Wi SE B A S R 0 A, A BRI T AR GO I RITT

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

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

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

" l%%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p it 7
G

17
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BTG AL B HABXT RIS BTN &% . APl TAITH . FIEMFIME, X85 EA
PR Tr. FEZECE T, JMIRIE—DEROER, OISR EN A 2K
B2, UHRATRIE DB AR, WAGEEEZEEHN RN SRS . Fit, R R AR
(BanTedl) A E X — A AT R INE H,  )243% R 28 X G v AR 2R g (A s .

RS R AT AW LE A B . B 2S5 0 BB AR L2 80 X An4Ek
A, S5 HEA B SEPR AR A A 2R BRI BUE AT — B X405, TR Rl AR 2R AR X
AR BllFEa = 1; b = 12ZJ5, a flb ATRESWTREAN S8 M —ME R —XT 4, X Bk
FHEMASEH, HRAECc = [1; d = [1 2, c M IdBHESRmPNAR. SBhpgfdssE. (5
Hc=d= []NWE2RFR—DXEEMEL c F1d. )

3.2 IRERBEREH

PATF 2 Python WEIURHI L, § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE L2 HRAL,

ARARSLAH) Python FIEESAAE Z LRI (BIANAFRE. RO BB 4E), ALl Bnf R R E

AP A A o A R AR Y

PATRHR A BB RA h L 5 R Rk B S R Bedg . X L@ MR A B AR S Dy AR E R A . B

IR E AER A T BE ST

None AU —FIR(E . 22— DHAABLER FEMXR . HOXTRE TN EA PR None P71 TEVFZIE DL
NEBRIIR S, BlAnR R R [FHE ) R ECRF R[] Noneo & RYZHHE K -

NotImplemented It 28 78 HUf — fp (. 2 — S HL A A 00 B 0 5. MRS S0l od N B4 A
Not Implemented Vi, KU J5 &M & HR Iy vk U0 oR 52 B 2 18 S A7 47 1) 3 3 W 3 [m]
(H. (RS SR R Az AT AR S 2 S s s AR PR A ) BN B 1 AR (E

1% 2 I, implementing-the-arithmetic-operations .,

TE 3.9 MRE MG VE A RE SRR Not Implemented B4 % . BRT HEI SR MEME, H
Ki[A B} &% ) DeprecationWarning. ‘BE¥HHEAR R Python A H15| % TypeError.

Ellipsis 282 LA —FBUE. 2P EAMAER A L. b gEsd ZmE ... SN BERK
Ellipsis {jjli. EREHMENE.

numbers .Number WX GHEFEAEMECE, HSBIENERZ BB AN E R R P E5 5.
BN G RATTAE); — HA @A P A . Python Hr R 24 SR B w B g, H
WAZ FRF AN BT 2R i

The string representations of the numeric classes, computed by ___repr_ () and __str__ (), have the
following properties:

s ENTRARIET I, SPEA eGSR, Ko ERA R EINR .
o TR SAERTBERYNGOL TR 10 HEH]
* TR, BR/NIORHTT REAFER A Z 2 0h, A SR,
« KREME, BR/MUUETTREFENRANZZ, HASPER.
o BTG IHE SR N UER 2R
Python [X /) BEAUH . 3 i ZUECRIS 4
numbers . Integral BLISHfRITREFHBBEEGHIR (EFHIEEHR KD .
RETBOT A0 73 N PR
R (int) MM RFORALRA/NMIRCT, D RT T HNAE (BRI . AR
%ﬁ%éﬁ*%w\:‘#ﬁ%ﬂ%ﬁ, TR A 2 AMERR , BRI AT (L ) e A AR M 2
Ai/R% (bool) IIKI G FK/RPHR(H False il True. {83 False Ml True [HAYHAXT SR IEME "
MRS R o AR RAUZ R TR, WA R(EAES P G AT 73 BIZEABL T2 fE O
L, BISMEBL R A TERA N FATHR I 2 BB 0] P A "False" B "True".
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RERUBR IR H 2R I 008 B AR S M R 1 SR Pt di o 7 BB ARE

numbers.Real (float) XG5 RIRHLAFIIOE BETF A, Hir 2 i BUE G Bl A A #E
B2 W FIRIZ ML ZEAE (DA K C 5 Java SEF), Python AN 7RG RER S8 SRR & EE
AL 2 T AL BRES AT AL, (X AT A 78 Python A I X652 14 4 SHe 1 A A3t
ANJETE, DB B R AL A PR SRR % S AR S T

numbers .Complex (complex) IZEXTH5 PA—XFHLERI ARG FEIF M ECR FREHUE. B XIF A
BRI BT R R AR R — R B z SRR At @ 2z . real fl z. imag
AR

A WG FR AR BB E N R M ABRE P54, WERE Llen O WERE-—ANPII & HECE .
YNGR E R n i, REIECEEF0, 1, .on-1. FH) a FEH i vl a 1] BEFf

PRSI A a i3] WHERGISN kTASH, i<=k<j. BEFREAN, FFIRT AR
MRS B FRET 5. BP ARG R R 0 TG

A LFINE SRR S = A step” IESHY” PRYIA™ ali:3:k] @ a PRIISH x WA &H,

x =1+ n*k,n>=0Hi<=x<j,
JF 8 AT AR AT AR PR i DA 43

AAEFEE] AN ] 2Ly SR R — BRI A BE P . (AR R AL S X A A5, H
R R AT SR T PARCZR Y s B, AR AR G BT LS | B R AR AN BEAE Y )

PATR R TR AT 2SR 42

TR FAFE 2 H Unicode A A(E A H 751 . JEFEITE U+0000 - U+10FFFF Z NIWTA
T EES A fE 45 H i ] . Python 45 char 5% i B BF 45 e R AR MDA 375N
— KPR L GRS . NERE ord () WAL B A R R AN
FlIfE 0 — LOFFFF Z NHJEEBIEL; chr () Al EEATE 0 - 10FFFF Z NAJFETIEL
B RN 1 RN FF R4, str.encode () R PAMH 48 5E M SUAR GRS st r 5%
Wl bytes, T bytes.decode () WA PASZEL S a1 f#15 .

el — A Tc TR H T PAR TR Python X4, A& WA A 4 H By edl i 540 R &
KM . RA A HB e C i) wHil e £k R e —AE S0 1 (—A4
Fk XA HARGEAIE I edl, BB S B R E R A sd) . — A el —
N2 R 2SI [ 55

TN RN EAT AR .. Hh R EE R 8 T, PAUETER 0<=x<
256 (AR EZR . FATEREEE (BIh brabe ') FINER bytes () Mk nl 4 H k41
B S . FATRIMRE A PAE decode () VRIS TR

ﬁ%?ﬂiﬁ%%ﬂﬁﬁ@@ﬁ%ﬂﬁ&ﬁoTﬁﬁﬂﬁﬁ&ﬂ%%#ﬁﬁﬁm&%%ﬂ%@%ﬁ
e

FI B PIRR P A 0] 22 Fy 47 6 23

B FIFEA 4 H 0] AR AT Python X4, S i I 5 45 S545EH HiZ 50 fei 24~k
Ha. GERAIERKEEN 0 80 1 AFI2ICTR (AR )

FVEA FAEEHN S E TR AR . PTG N E Y bytearray () MEEREAIE. BT
& TS (R 2 AN AT S A ), 8 LA T 1 B 4L B 9 4 RNl BB 5 AN T 22 1Y)
bytes X% —%.

YR array 46 T AEIMNA AR P IR BRG], collections FHLULEANIL,
AR WX R TR AEE BN RH M ILF EARNES. R EMIANREEE Tk R
gl HREEATATH0EA, WA AN E RS len () REIESGHIIZEHE £ WH AL 2P g
G, RS EZ I, PARIETRE . I ZERINRES AR E .
XA IO TR A A A8 B0 5 7 S SR R o 3 R B0 2R A6 1 3 P B EL R G S
PN ECFARSE (Fan 2 0 1. 0), WIFE-—&EAF Hgga s Hd—1,
H miA wifh AR S A2
A WG TR AES . BT ESNEN set () WrEgsaE, I HAE 2 5 Al v
PFHEE, Bl add () .
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HEEA WG FR AT ARG . BN N ER frozenset () MiEZRA)E . BT frozenset

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

B4 H; XATATEZSAR 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
.
FUHMCURTAS s EATAES (... FRYESRAIE (BT R 2R .
P A dbm. ndbm Al dbm. gnu #4L T EAMOBLE 2R ARSI, collections fibts 2N
It
1E 3.7 WU PR £ Python 3.6 iU Bl 8RS AR B AT . #£ CPython 3.6 H 4 AT £ i 4
B, AEXAE 2 I 2 VR A — A S B0 T R R VR S A .

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 BX

__doc__ ZREU SR AR, AR None; Al 7248k, | W5

__name__ GRS D]

_ _qualname_ Z R B qualified name, 5
3.3 B Yie.

__module_ ZRET B A PR, %A WA None, n]5

__defaults__ HEAEIAMENSEBOASEEAH R o, W | 75
A BIAMENH None.

_ _code_ PN ) R BRI AU 42 QIS

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

__dict__ fir 44 25 I SR R R M w5

__closure__ None (A0 EZ R AT I B0 E M ociyedl. A% | Hik
cell_contents EMHATER LT .

__annotations__ | WESEMRENFH., FHREESSEY, WFEREE | W5
WK "return',

__kwdefaults__ | AEKEFSHEIAMENFIL i

KRS HRAWritable” fJE M AR B 22
BRI AR SRR ORI B B R A, BN mT AR e 4 R M I e et . B IR RLAY J
PERVSARE RSB IR R . 2 & S AT RIS A P LR B . KRR T ARG o
AN ERHE M
LK G AA cell_contents J&ME. X AT HUTARKH A KB E A ITHIHE,
A KRR HIE SRV BME BT AACHACES X G 30 2R SO BRI i . ce 1l 82U
A PAE types BT

JeBilJiik SPIEMTEGE . FETBIRAEAT RTINS G GBI 7 SR %0 -
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TR BN __self NRSIBINE ARG, _ func_ HEREONG: __doc_ AITYEN
MRS (5 _ func_ . doc_ YEMAMAED; __name_ HHVELAFR (5 __func__._ _name_
EHAMERED: __module_ AU ENTEEBIEIZFR, 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
P e BRSO Rl ST A 4

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

2l i IS BRI — AT IEX R Ty KN — AL BIR G, LHIXRE __self
JEMAZIA L, o func_ JEMENSEIT RN W T Z BB A .

WA YERT SRR FH I, S5RGBT Z R (__func_), HRFREHI (__self )
BASHBN LWL, B, M4 c2—MEET £0 B W, 1 x & c il—5Efl,
WA <. £(1) ERTRA Cc.£(x, 1),

M AN ER G BNTE A N EXN R, R __self_ T S Schr 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—HzTHIEMH vield iBAEML T —
MER I BIXNREISTrecurn A EPITEIR B, $5]% Stoplteration 73
FH HIXANEAC EEH 2 35 R R ESE S TR R .

PpRErRE fEfasync der Fe R RREEU iR WAz S SXAERY el ECTE Rt R T B 2k
[l —A~coroutine %% . BRI fEt Erawvait TR A asyne with fMlasyne for igA]. HE
]2 WrAEaT 2 —17.

Seb RS R il asyne def g SO E vield IBRIR BB TR N 515 £ & &
Heo R R BAERA IR SR o] — B AR 5, R [ fEasyne for ifA) IR
AT R
Calling the asynchronous iterator’s aiterator.___anext__ method will return an awaitable which
when awaited will execute until it provides a value using the yield expression. When the function
executes an empty return statement or falls off the end, a StopAsyncIteration exception is
raised and the asynchronous iterator will have reached the end of the set of values to be yielded.

WELFREL N E KB RIEN T C BB SNIESRE . NE R BI T4 len () M math.sin()
(math j&— RN BRI . P E RSB ECR AL H C REeE . Feikim Kt
__doc__ Je B SO A AT ER, WISRECA M None; __name_ @RI AAFR; __self
BEN None (BW T —4H); _module_ ZRANTIEHIRINAFK, WREA NN None.

WL % TIISE PR e E BN 3 —FE, R T e A C B3 2450 f
KBNS H. WETER T2 alist .append (), i alist —PFNFX 5. fEL
IR BRI HIEE I __self_ &N alist RTINS .

3k Classes are callable. These objects normally act as factories for new instances of themselves, but varia-

tions are possible for class types that override ___new__ (). The arguments of the call are passed to
__new__ () and, in the typical case, to ___init__ () to initialize the new instance.

Rzl Instances of arbitrary classes can be made callable by defininga __call_ () method in their class.

B 2 Python RS EAH L FMIC, HF N A% B8, Himport A AEMA, siEE T
importlib.import_module () MINER __import__ () SFRECLEFMH . BT EA hT
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JEES AT ) . JBES |
BEAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

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

Wi X (W5) @ name  AMRIRAYZFR; _doc_ MARHLA) SCRYFAFEE, WSR A W
A None; __annotations__ (A[i%) H—MEEL 472 T, B R ERBAR AT REUR;
_ file  JEREHOW I RBUNE SR SRS, MR E MR EH A SCFR . SRR f ]
el rile  JEVME, G40 C it 2 B aSAemse 2 MRS A0 X F M — AL s S a9~
AR R U 12 JE M 2 S S SO AR 4

PRk L E M _ dict_ HPAFHT R FEI RIS a4 25 ]

CPython implementation detail: [T CPython i PSR SAYBE , RTHR BT A IS B gt
FERPOGE, HER TGS SIT I AR, W] 52§ T SRR HOR S AL
L.

AR B E Lk Fh I — o i 2808 SORBIEE (B 0% 2 3L —7). A LA — 5 il
X RSB SE fi 44 A3 H] . RJEET I 2B N TE I T B Ak, Bl cLx 2L C.
_dict_ ["x"] (R WAAAE L5 T RIR A St A E (B P 7 0 . MR H P RIS E
PEATRIY, ARSI AR XA C3 TR T, RIREAAAE B0 T2 AR 4h
I RIA 2 Sk gl Bk AR 22 ) — D LRI S M BB AR FFIEW AT . A 5% Python ] C3 MRO 4%
TAEFRELA 2.3 U SCRY https://www.python.org/download/releases/2.3/mro/.

B ARBIET N IBREEA T ©) K74 —DRIFEXGT, BN —A __self  /IA
CHYSEBITTIEN R o BHL7 A — D ETEX RN, BRI LIRS T X R BRI R
MER) __dict__ Frid& WA LMIMRBUBIER AL 2HSF Sl & —5,

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

FRREM: __name_ ARIIAFR __module_ HZEFTTEBIMAFR, __dict_ NHEEHELKMHS
2RI bases_ AMIEIEISMICHL, FIHAERIH R A BT HES ), __doc_ R
H SRR, WIERE A WA None; __annotations_ (A[#E) A—MUE T S472 7, &
SEFE SR PIA T IR B

Rzl A class instance is created by calling a class object (see above). A class instance has a namespace imple-
mented as a dictionary which is the first place in which attribute references are searched. When an attribute
is not found there, and the instance’s class has an attribute by that name, the search continues with the class
attributes. If a class attribute is found that is a user-defined function object, it is transformed into an instance
method object whose ___self__ attribute is the instance. Static method and class method objects are also
transformed; see above under ”Classes”. See section 5% ],4#% £ %5 for another way in which attributes of a

class retrieved via its instances may differ from the objects actually stored in the class’s __dict__. If no
class attribute is found, and the object’s class has a ___getattr__ () method, that is called to satisfy the
lookup.

Attribute assignments and deletions update the instance’s dictionary, never a class’s dictionary. If the class has
a__setattr__ () or__delattr__ () method, this is called instead of updating the instance dictionary
directly.

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

/O X4 (8B SCEM ) file object Fon—AFTIH SO . A 2P T 2UnT R BIEESC TS open ()
NEEE, PAK os.popen (), os. fdopen () Fll socket X511 makefile () J¥E GR A GEfd FH 3
SEg AR T B (A ) At bR B )

sys.stdin, sys.stdout Ml sys.stderr KHIIRM AN T EREAPRIERA . i i MIEE DR AY
MR BN ASCARBIITIF, NIAREG 1o. Text ToBase IR IFE AL .

PRSI LA oy AR AR P R A SR B th B R 20 T o BTG S ST RE B R SR R4S I AS 114 B T
A, AWR SRR WAL —FF 4.
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R G AU RN ik A F 5 49 i IAAT Python fURS, SiFRbytecode, ARG bR RO 5 1Y)
DBITE T o BIOR S A0 350 R A b 52 (R IR ) i X5 T, miAURS W A5 B
N3G T HBAS A AT BB A R G (RN BT Es T I 5 Y
). SERECHRAM, UBMRANZ, WA EI ARG O~ ige BEE 2 A .

PRk L@ M co_name 45 T H$(44: co_argcount N E S8 B HGE (RFEER
P S BRI A BRIME R 250 co_posonlyargeount SR B S E0 B (B35
HEINEM S %0, co_kwonlyargcount AR X H#FSHWE R (EIEw A BIAMEN S
#0; co_nlocals AR U H 1) R A B EUE (BH55%0; co_varnames A—PMHEEJH
A B 44 BRI TCAL (B804 HEE B BT, co_cellvars H— /MO ¥ 2w a] i
SR ERAE B A PRI LA co_freevars A— NI H AR LRI ITH; co_code Hy—4
TR 5 O co_consts h—AN &2 35 1 B 4d 1 =7 T 1 70 2
co_names A— A S 7RG BIF 8 H 1) 4 FRIG AL co_filename A 4 5 48 15 BT #E A9
A co_firstlineno AREEITHIITS: co_Llnotab H—NFERFH, Higms T M
T RS B BT S BT R S WARR S TR D) co_stacksize NERAGHE K/,
co_flags N—EEL, Hh iy T ARRERS BT 2 AV .

PAREWHF co_flags MBRGNIE L MR EEH H *arqument s VR ZAT BRI
FESE, W ox04 g WARMREHH **keywords VAR ZAE BN XE TS
B, W ox08 (@i E: WREEE M EMAY, W 0x20 (igikE.

KRR (from _ future_ import division) Wflif] co_flags FHIAREN K
SRR AT 5 B i3 2 15 e PR e G SR e 0 126 e P AR SR B v R U 15 02000
A7 FE B HL ) Python ffAS Hr I A 0x10 F1 0x1000 firs

co_flags FRHABNIHEAR B R YR A

QERARIIRT R FR— %L, co_consts HRYEH—TURF 2 BREUV SRS FATER , a5 @ SO
°K None,

WO G WO RFTR AT EATATRE BIE IR (R 30, bt HIR Bk K

FRERIM @ M £_back AET—HERRWT B8, W2 EICZHEREWIN A None; £_code
SR semi r AT AR X S £_locals W T AERAMA B 7, £_globals WA T2
AR £_builtins FI TAERNE (EH) HFF: £_lasti HHEREMTES (X2 REXT5
H AR — 5] .

i £_code &5 k—4 Hi1EEME object .__getattr__, MfiFS% obj Fl "f_code",
YRR BJEME: f_trace, WERAN None, WZFEAASIATHA B] V8 H -2 35140 ek Bl (A
RAEH) . B PR T & —AFF - X PAEA R £_trace_lines ¥4 False
HEEH .
AP SEIL T Ak il /F £_trace_opcodes BN True K AVFHEAEIS R FMF. HER
LSRR B PR AT | & 1) i R B B PR R R B, X RE S S EOR E LRRERTT N
f_lineno MMM FEITTS - FEX HE A — IR EERE N TPk EL 138 247 (U T IR 2
FmD) . JHiHES AT A B A f_lineno SEEL-—A™ Jump fiyd (RIEE T —154)).
WO 5 RN
frame.clear ()
W YR BRZ R () A A AR S5 [ . 1 ELAn SRz i T— R RaR, A alEe
DWETEIL . XA BT S Wikt S G35 | (B 24 sk — A7 AR A7 L L i 2
JaERD
ASRAZ WS F IEAE AT £25] & RuntimeError,
3.4 B Tge.
WIS RS RR— D R IR EEiC 5. YR A4 B SR E— A EWxT 4, W]
HEH T types.TracebackType ‘B HLAZE
YT B A @ i IRt &, MR AR A TR R, SRR ITZ SR 24 Hi [H]
W2 BRI S o MFEA A, AR B . (S Wy &5 —T5,
) EREN sys.exc_info () FFR I TCALNEE =50, PAKITHIERH# M __traceback__
JEEBERE
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YREFF A SO F R AIRA, AREREE Sy (A RIFAIRE ) BAFRUESS R W REER AL T 22
HE, BWRAERN sys. last_traceback XfHFFEM.

Sob - S AR A [T X 5, U] E [ T S ) ) e ke e E L R B % to_next JR MR AL
SEREI AR IR I o

PRk H L@ M tb_frame $8H S HZHAIINATIG tb_lineno 4 &4 B FIHERIAT S
tb_lasti i HARIES . RS KA T A TCELH except )80 finally A1)t ry 15
A, TR S T A TS R R 8 2 AT RE S AR WO G P A TS AN ]

Ui M tb_frame £ 5| & — 4 # it F A object. _getattr__, 77 =% obj H

"tb_frame",

FRIRR AT B th_next SWRIREZH I T — 2% GEAEREFHHIW), WREA T 2%

°H None,
TE 3.7 JROE P B XS S B AT AGE A Python RS 2 AU SE B4k, BUA SE6I1F) tb_next @1k
CINVS &

VI %4 Slice objects are used to represent slices for __getitem__ () methods. They are also created
by the built-in s1ice () function.

Rk i@ start RS stop B step KA, KHANEBEN S None,, X 44

JE R AL EIA,

YR

slice.indices (self, length)
BT iR — RS RL length T SRAEYI R LAY I B length $8 K FER 2% H 751 ih
YR B 055 B Al fi iAo R [l o0 = AN BB R Je s 13X 8500y 5k 40 A 1Y)
start Fl stop 55 DA step HAAA . 5|5 B2 BOBCA 42 B 5 TE D) AR — By O =X
AbFE,

WG FS T AT SRR T — Rk e bSO IR R SR BON R E I A R e BES
T7EX G AR R AT R0y ke, S R OR B P VARG . RIS FR
—NE T ERGE, SLFRR BTG RE RPN S, EASHE P, BTN S
H S AR AR, e iR g3 AR 2 vl W . ST ¥ &l &
staticmethod () MG RAIHE,

RIGERR KT BN G RE ST R X HA R 25, Sakeas S B 852 B FRBLZ N 4 1Y
He O EX G SRR E T AT EAE 30 P SO 3™ — ik . 8 nt
LA N ER classmethod () M3 KA,

3.3 HHRIGEBR

A class can implement certain operations that are invoked by special syntax (such as arithmetic operations or sub-
scripting and slicing) by defining methods with special names. This is Python’s approach to operator overloading,
allowing classes to define their own behavior with respect to language operators. For instance, if a class defines a
methodnamed ___getitem _ (), and x is an instance of this class, then x [ 1] is roughly equivalent to t ype (x) .
__getitem__ (x, 1i). Except where mentioned, attempts to execute an operation raise an exception when no
appropriate method is defined (typically AttributeError or TypeError).

Setting a special method to None indicates that the corresponding operation is not available. For example, if a class
sets___iter__ () toNone, the class is not iterable, so calling iter () on its instances will raise a TypeError
(without falling back to __getitem__ ()).?

TESE PSR AR Py BT A2 0T, AR B2 Y — A AR UL S B X A U0 G SR i I 24 2 A = L
BN, $RBCAN TRV T 3B 5 RS B, (EAR ) A TRk 2 . GXAME I —A>
SEAGJ W3C B SRS AR B 1) NodeList $:1H, )

2The _hash__ (), _iter () ,__reversed__ (),and __contains__ () methods have special handling for this; others will
still raise a TypeError, but may do so by relying on the behavior that None is not callable.
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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
H), BRIk LGB RIE NSNS HRMNS B IB AR G w3kt (628
WD . new_ () BIRIEMER ARG GEFZ cls 1) 5B0).

WA S 2 T S E RSB super () .__new__(cls[, ...1), #HZEN_ new ()
TR — N2 LB, AR IS R TR TS O B Y S PR LR [

If __new__ () is invoked during object construction and it returns an instance of cls, then the new instance’
s___init__ () method will be invoked like __init__ (self[, ...]1),where self is the new instance
and the remaining arguments are the same as were passed to the object constructor.

WR__new_ () RiRE—A> cls BSEHT, WEFFEBIR__inic () JFREASBITT.

_new__ () B HBFE R LA AR RA R T2 (10 int, str 5 tuple) 5E Hil L1 RE . B
SHE H E LT P B DAE S i 2 T

object.__init___ (self[, ] )
TESEH Gl new_ () A2 G, BREVARAEZBREA . ESEEEBA I EREEAN
SR —DEEWBEE_ init () ¥R, WHRRAENMIURMLAE  inic () ik, st
o s S FH B DA AR S 0 B 23 i B i R0 aR 4k flAN: super () .__init_ ([largs...]).

kXt 4 &2 H__new () Fl__init_ () PhVEM & E WM (H_new () 8] &, If
M init_ () &), BroA_inic () &AM X AE /& None, 75 0| &7 s 17 W 5] &
TypeError,

object.__del__ (self)
TESE BB R . IR AR A LA s Tl gy (OR3E Y ). WER—DHEERA  del () J5
W, WEHFTIRA AR WA __del () Jrk, b5 e sCH IR I & DARR PR S5 09 B30 70 1 IE A
E1

_del () JFEVTRA (HAHERY) i G — Mz se B o | TR HER A . X4 £
Ao _del () BESACTEARIR GRS PR BRI 2 th BRSSP E R 4T CPython
LA —K.

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

Hffg: del x FFAERMM x.__del () — BIESHF x MGIHTHEOR—, REHENLSTE 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.

S U
gc FEHAY SOk .

B MU __del () FEREZUIRBLC A E , AR TR & AR i R R e, Bl
HFTEI— 453 sys.stderr, FFIHL:

o del () WTEARRABEIATEEN, R AEELENA . WHR__del ()
TR 2B s HA P ZE R, ATRES K AERES, BIUNZRIEC WA IIT _ del ()
T A T B A i

o del () A]DAYEBRERR A BEAT. I, BHREMNSEAEE (A& AR
He) TTREE WMER Bk None ., Python £ fRIE G ERARHL A AR DA BAAS N RIZ$T L1 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 “HH” FRARIIR. WERATRE, XM R NARL
f) Python ik, REM A RERAAGHFERENX S (REFIELHIREE) . WRXAEE, WM
R <. . .some useful description...> JFLHE. REMELI R —DNFIENTE,
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) PARNEREL format () Fl print () M LAEM—DXIGE “HRERA" didk
KR FAFERFOR . RIEHELIUA—A TR R .

Wk Sobject. _repr () MIARRSET _str () FHATHRE-—AFH R Python Fik
A AT DAGE B0 3 B A il e 5 S

WEEM object g HEAEB A TAMobject . __repr (),

object.__bytes__ (self)

i id bytes P AR IR — RGP ATH R . XV IZIR 4> bytes X4,

object.__format__ (self, format_spec)

Wif format () WEKEL. PR, B XLF M4 S Fma R str. format () HETHA
DA L — X R A8 FRFHRRIR . format_spec S50 A0 5 BT T A% 2R WA A 1) 45 57
format_spec ZHUNRIL R M I formatr_ () WZRBIPLER), Aid K2 HE s ks b 4t
BHAWERR, SO ARSI T

2% formatspec | fRAREAS AL TEVA R HiA .

IR PME AR — A FARFER XA .

TE 34 HE L object A B[ _format__ Jy ¥k QAR B2 AAEMTIE R F4F, 29l k—4

TypeError,

JE 3.7 R object . format_ (x, '') BIEZFT str(x) MAFZ 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

PALIXEEWAR R B BT k. BB S S AR N KRR x<y T x.__1t_ (y).
x<=y il x.__le_ (y). x==y i x._eq__(y). x!=y Pl x._ne__(y). x>y i/ x.
_gt__(y). x>=y Tl x._ge__(v).

WSS E M SECTR A M EE, & T E v RE SR [ B X4 Not Implemented. $ 15
B, LR 2R H] False B True. AidSEks ik 267y yA ] LR EMEREAE, banii iz
TR B TR EAE (FIanfER 1f BA)W &), Python %R MME I bool () AW E S
REI 2R

TEERIA LT, object AL is REM__eq (), I 45 N B B IR [
NotImplemented: True if x is y else NotImplemented., XfT_ ne (), BRIASZE
o eq () IFXMEEREUR, BIEGH N Not Implemented., HRHEEAF B4 HAb a2 %
RN BN, (x<y or x==y) NEHAEWE x<=y. ZHRIGPMREHE A 3048 H T

fE, #i%% functools.total_ordering ().

WER__hash__ () WRIRXBIE, THRQIENT SR FE CHUBGE I ] 7 R i hashable %5
IR B A — LT

26
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XEFEIFEAFESERA (ELEDSHA LR ZBREALDSEERER)
Mg 1t () M_gt__ () HRAXNFWRE, __le () F_ge () BRI H WG
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)
Called by built-in function hash () and for operations on members of hashed collections including set,
frozenset, and dict. The __hash__ () method should return an integer. The only required property
is that objects which compare equal have the same hash value; it is advised to mix together the hash values of
the components of the object that also play a part in comparison of objects by packing them into a tuple and
hashing the tuple. Example:

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

M hash () 2N DXWGHEXW__hash__ () FiERBMEHEB A Py_ssize_t BRI,
WHF X 64 (kN 8 ST, X 32 (kN 4 FAT. WR—DXLRI__hash__ () WHHEANHE
NR/NHIAE B EEAT L BRAE, TR PR A T T SR TR . MBI X — s B R B SR

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

MPE—-DMREAEN _eq () FHE, WAWANZE X __hash__ () B/E WREE XL
T__eq () HEAHEN__hash__ (), WHSLFIGE AR HETERFERT, WME—LE
MY RS RIESLINT __eq () ¥, WIRRAZSEEL hash_ (), PR ATIG A B2 A SE B 200K
I A R AN TTAS Y (QERAT R A E R A A, BT HRE A ) .

P EXEIINE R __eq () fl__hash__ () K BAEMNSEMNE (ASBRN) K
WEAMEE, HH x.__hash () LRE—MEUEAHGR x == v FINEKRE x is v H
hash (x) == hash(y).

“ARWRERT  eq () HRAENL _hash_ () WKH  hash () BHIEA None,
M—ANKW)__hash__ () J7{EHR None B, %ML HIRFAE— R F 22 R B IG A (L) T A
g% TypeError, HSfEKN isinstance (obj, collections.abc.Hashable) W87 IET
SRR S NTIN PO

MR —DNEHT _eq () WEFTEMRERALEW _hash () L, W70 o 3=
__hash_ = <ParentClass>._ _hash__ kB H4EHMRE: .
WR—DRAER g () WRFEERMGA SR, WHZAERE X P _hash__ =

None, —MHTENXT__hash__ () PNERX#T| &k TypeError B &9 isinstance (obj,
collections.abc.Hashable) & iRMIH B TG 7R 4,

HWfE: FEBOARTOUT . st Al bytes XIRI__hash__ () HE MM MARHAMBEILE ik
BEIRENTHE— D §l Python BERE P S fRFFAE, (HEATMEAEERIZ4TH) Python [A] 2 AN AT .
This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that ex-

ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A H 2P AR A A UK . Python tAMAPRIERX NP A 2L Gl #EXE 32 (171 64
P R A .

% W, PYTHONHASHSEED.

15 3.3 JUCHEHC BRIA S e A FERLAL o

object._ _bool__ (self)
R L 3 DA S B ARG I DA K N B ) bool () #4E; WiZiRIEl False Bf True. WIFAE LI
Tk, WSERIHIH__1en () HAEHREIEBERIAT R ZEE I E . G — 2R E
X den_ () WAREN __bool () WA SEIMBEIENE.
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3.3.2 BE LB
FIPASE SCRAr koK B SO REBBIEDT (x.name B6EHT . MRS ) A9 RAAE S

object.__getattr__ (self, name)
LERINB VI F 5] & AttributeError MR #IHH (RTRE2WA__getattribute_ ()
B B T name ANJg— LG @D self MR XRZM P HEMEMT A T AttributeError; ¥
FEXF name FEMEJEIERM__gec_ () W5I& T AttributeError), HHEN MR E ($FW) &

PE(EEEE S| & —1> AttributeError F%.

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_ () BMPEH 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),

TR BT VAT e R 5 VA B PA) e R ] Y AR 45 SR 5 0 T 2 4R IR DT YR AT T i
Py 1o SURSE IR B2 S ARE R R e

5| & —A~ HitE} object .__getattr__, FHrZS4 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—ADLBENM:, BN ZHMFAKELRIIE, Bl object.

_ _setattr_ (self, name, value),

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

object.__delattr___ (self, name)
RWTF__setattr () HHAEM AMERTTAEMR(E. HOTRVIZE del obj . name X T4
AR A I

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

object.__dir__ (self)
WOTE LA AR dic O BRI A REMELAC—A 8. dir () SRR 7515
R BRI R HHE R o

B3 IR R 510

FRRZFR __getattr_ Ml __dir_ iSA[HEHR B & SOWBIEEME TN . BIZH __getattr_
PRERN M2 — 25, HAHh— N NS, IFRENTEZSRENE| K —14 AttributeError. I
WA EFEHKR object . _getattribute_ () RIERHIEFHRBIFEANJEME, W _getattr_ £
TR dict_ Wk, KRIEFIRFSE K4 AttributeError. WIRIKE], BoPABHES A
IR [l 25 5RAE

_dir_ PRV ENIRSZATI SR, I HaR ] FORBE R nl P A AR TAFER RS . MR AN ARAT
e, FFREB— MR RITAE dir O K.

RN E [ 2 BT (R E R RS ), nTDAKHER R A _ class_ JEIERE
H—A~ types.ModuleType IJF. Hill:
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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

TR SRR __getattr MIRERRN __class__ Rl @ iEA iy &k -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

TE 3.5 HUOE: __class_ fREMMCATT S,
3.7 B Yige: __getattr_ fl __dir_ BB
S U

PEP 562 - itk _ getattr__ il _ dir__ A THEIRY _ getattr_ 1 dir_ REL

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__ WRRHEE R B R I
object.__get___ (self, instance, owner=None)
T M DRBUIT A & 6 JE v (gD B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A H IS instance 524 RV B EPERI LG, WAIE T owner 17 ) JE& 14 W 3% [1]
None,
W7 VAR 24 3R B A B B B2 5] & AttributeError {4,
PEP 252 §50H__get__ () A —2ASEIW A RIXT4 . Python H B P A RS S Hp AR
K E s AR, FRUess =y T H W RRERWA R 241, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set__ (self, instance, value)
W M7 V5 DA instance $5 58 W JIT A 35 2500 SO JE 24 A8 value .
WY, WN__sec_ () B _delete_ () &RHlRAER B . W21 S M A
#E B 4K 35
object.__delete__ (self, instance)

A D5 TR AR instance $5 % R A 35 210 S Bl S A -

object.__set_name__ (self, owner, name)

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

HEfif: _set_name_ () HEAMN type Wi a3 —H 0 BRI A, PIAERAS 28 ik ]
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')
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WS el 23] 2.

3.6 B fE.
JEME __objclass__ 2 inspect BEHUBEONHEE MR E UIEMER (IEFB EIRIEA BT 315
RIBHERZATI N ) . T AR AIXTGORUL, B ARSI sk e — e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ 5CHLT C HHYARYEE I kB B LB YE) -

A ECiE AR 2R

In general, a descriptor is an object attribute with “binding behavior”, one whose attribute access has been overridden
by methods in the descriptor protocol: __get_ (), __set__ (),and __delete__ (). If any of those methods
are defined for an object, it is said to be a descriptor.

JEEVT ) BRAIATT M — DX R B A AR, B SR B . B, a.x BAERIFSM a.
_dict__ ['x'] JFlf, ARG type(a) .__dict_ ['x'], BEFRMKKER type (a) B EFHE,
ANEFETE,

B2, WRARBIRELR E ST MRS T IARIXTSR , W Python ] fE S FEGERIAA T R - 1 AL i JiT 4
AT R o X ER B AAENESE AR ER 1Y I AR 5 SR 27 05 38 AR T 407 SR B E

FR g 2R TR SR — N 0E a. x. SENAE UK a 1hiE:

LAV SR A PR A 3 DL R O =22 P RS BB R R — MR8 ¥ x . __get__(a) .

LBIGRE R ER]—DIIREB, a.x AT type (a) ._dict__['x'].__get_ (a,
type(a)).

R QR EH DK, Ax XTI A.__dict__['x']._get__(None, A).

Yk aE If a is an instance of super, then the binding super (B, obj) .m() searches obj.__class__.
__mro___ for the base class A immediately following B and then invokes the descriptor with the call: A.
_dict__['m'].__get___ (obj, obj.__class__).

For instance bindings, the precedence of descriptor invocation depends on which descriptor methods are defined.
A descriptor can define any combination of __get__ (), set_ () and __delete (). If it does not
define ___get__ (), then accessing the attribute will return the descriptor object itself unless there is a value in
the object’s instance dictionary. If the descriptor defines ___set__ () and/or __delete__ (), itis a data de-
scriptor; if it defines neither, it is a non-data descriptor. Normally, data descriptors define both ___get__ () and
__set__ (), while non-data descriptors have just the __get__ () method. Data descriptors with ___get___ ()
and ___set__ () (and/or __delete__ ()) defined always override a redefinition in an instance dictionary. In
contrast, non-data descriptors can be overridden by instances.

Python methods (including those decorated with @staticmethod and @classmethod) are implemented as
non-data descriptors. Accordingly, instances can redefine and override methods. This allows individual instances to
acquire behaviors that differ from other instances of the same class.

property () BRBURA ARSI . IS B BE E B MR T

__slots__

__slots__ allow us to explicitly declare data members (like properties) and deny the creation of __dict__ and
__weakref__ (unless explicitly declared in __slots__ or available in a parent.)

The space saved over using ___dict___ can be significant. Attribute lookup speed can be significantly improved as
well.

object.__slots__
This class variable can be assigned a string, iterable, or sequence of strings with variable names used by in-
stances. __slots__ reserves space for the declared variables and prevents the automatic creationof __dict_
and __weakref__ for each instance.
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{Ef __slots__ B EEIN

¢ When inheriting from a class without __slots__, the __dict__ and __weakref__ attribute of the instances
will always be accessible.

e Withouta___dict___ variable, instances cannot be assigned new variables not listed in the __slots___ definition.
Attempts to assign to an unlisted variable name raises AttributeError. If dynamic assighment of new
variables is desired, then add '__dict__ ' to the sequence of strings in the __slots__ declaration.

e Without a __ weakref__ variable for each instance, classes defining __slots__ do not support weak
references to its instances. If weak reference support is needed, then add '___weakref__ ' to the
sequence of strings in the __slots__ declaration.

e _ slots__ are implemented at the class level by creating descriptors for each variable name. As a result, class
attributes cannot be used to set default values for instance variables defined by __slots__; otherwise, the class
attribute would overwrite the descriptor assignment.

e The action of a __slots__ declaration is not limited to the class where it is defined. __slots__ declared in parents
are available in child classes. However, child subclasses will get a __dict___ and __weakref__ unless they
also define __slots__ (which should only contain names of any additional slots).

o QER—AIE SO ETERAFER A E S, )l B B SRS B B Rl 7 i) (BRARiE
i EH BN LRPCHHA AR ) o XS MRRF & B R E o RRFTRES TR 1k
BRI .

o AR _slos_ AEMFIREH “RAERKE” AEIAGIN int, bytes il tuple KIRESK,

¢ Any non-string iferable may be assigned to __slots__.

e If adictionary is used to assign __slots__, the dictionary keys will be used as the slot names. The val-
ues of the dictionary can be used to provide per-attribute docstrings that will be recognised by inspect .
getdoc () and displayed in the output of help ().

e __ class___ assignment works only if both classes have the same __slofs__.

e Multiple inheritance with multiple slotted parent classes can be used, but only one parent is allowed to have
attributes created by slots (the other bases must have empty slot layouts) - violations raise TypeError.

e If an iterator is used for __slots__ then a descriptor is created for each of the iterator’s values. However, the
__slots__ attribute will be an empty iterator.

3.3.3 BENKEIE

Whenever a class inherits from another class, __init_subclass__ () is called on the parent class. This way,
it is possible to write classes which change the behavior of subclasses. This is closely related to class decorators,
but where class decorators only affect the specific class they’re applied to, __init_subclass__ solely applies to
future subclasses of the class defining the method.

classmethod object.__init_subclass__ (cls)
MFTTERIRA T 2RI T S o ols REFR G728 AR E SCh— Sl LBl ik, 1t
TR R A R 2
A= HEMXBFSHRWLE LN _init_subclass__. H T 5 H M6
__init_subclass__ PYEHME, W URIETHFELMEIS XEFSHOHFHAWEEEZSE, fl:

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
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object.__init_subclass__ KIERASSBUT AHIAM, RAEEESEOR ARG K — 4R,

i JUISRR metaclass SR ERBILHNEFEE, HASPES __init_subclass__ K
B Lhriek (MAERARFER) Wl type (cls) i,

3.6 BRI HE.

pIvES

BIANEOLT, R MM type O RWER. BESEAHMASRINITT, K2 280590 ¢ 2
type (name, bases, namespace) H4EHE,

FA R A E AT A metaclass KREEFSE, BUHET AR — ML IS B FoR ik
11l ZERPAR/RBIH, MyClass fil MySubclass #B/& Meta f5:11:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

TEZEE SN E LA HAh 3¢ 8 7 S ROR AR T TPl i 04 B A e B AT AL 8
M ATE SCRARATI KA DU R A B

* f##T MRO & H ;

o BEE M TS

o MERIEaN A 2SN

o PATEREAE

. BIEIERTSR.

fi#tt MRO %8B

WARAESEE P BN type WSEHI, MM __mro_entries_ J5iAXMfHIETEE, 24k3|
RIS, ERVASIRESTAMSEGATIR N . O IR AR 1 R TC A AR AL SR 1 o Je4inT
PASHZS, TR O T RUG EEERF 20

Z .
PEP 560 - X} typing #BLA1Z AU S R AZ 0 S FE

WEEHHITTH

SR AN SO 8 24 1) TSR AR DA AL
o WERECA K B B, WETH type () ;
s RGN RATCRME 7% type O WSEHI, WHSBEBAFTE;
« IR A type O BEBIVER EATCH, BUE CTES, M BIIRER T,

B RA R TR N BTG e ek (WRA) ARITE TS et (B type (cls) ) HiEHL.
BT IRA IO A PR X B TR — AT 2RB . WA — M ORI Az 4k 1, 28 SO
%mﬁ[#mtﬂ TypeError,
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EEXGaTE

Once the appropriate metaclass has been identified, then the class namespace is prepared. If the metaclass has
a __prepare__ attribute, it is called as namespace = metaclass.__prepare__(name, bases,
**kwds) (where the additional keyword arguments, if any, come from the class definition). The __prepare_
method should be implemented as a classmethod. The namespace returned by __prepare___is passed in to
__new___, but when the final class object is created the namespace is copied into a new dict.

WRICREA __prepare_ JEME, W4 = ERFRIIAL A2 A P ML .
UL
PEP 3115 - Python 3000 *p[¥j5C8 5| A __prepare_ iy =S84+

TS ES

EKFESPL (T) exec(body, globals(), namespace) MIERBHAT. HiBIHM S exec ()
B & B DX ITE T 24 3808 SR AE T R BN TRES, TRVEVE IR AR R (IR 535 ) SRR A 451
HNERIE FI 38 43 55

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__F|H.

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

WRERF P EEMEEGIH T __class__ 8 super, XNEXFESMEE @UﬂTE’J super (
__class__ fIrglH, XEHamiFasirtl @ pSaas . XHHZESHIEAN super ( %E’dﬁﬁ
THIEAE TRl AE ok 2 SO 2, Tl F 1 004724 1 A %’éﬁzi%ﬁlﬂ%g?%ﬁééﬁﬁ& E‘J%*’I‘?ﬁ}
BORFR R -

CPython implementatlon detail: £ CPython 3.6 2 JGHIRAY, _ class_ BJGEVENRMGH4ES IET]EP
) __classcell  ZRHBMELHITTER. MR, BOAWIE FAERHE type. __new P, DAERE
IERfHRI iR i%2E ﬁﬂ%xl_jfiﬁi 1& Python 3.8 5| & RuntimeError,

Y BN ICE type SEALMRA XM type. _new_ WICERF, PARHSMY A E SCE A
BRI R Z S AT

* Y, type.__new__ RNERGAEMFIAENL T __set_name__ () FERRIAEE;
o BENOR, FrfXEE _ set_name_ Jy¥ERHE H BT LRGSR E F IR A% FIT R A0 44 AR IEA TR A |
o ), BAEHZARIE LMY I E B LR LM 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-ANEIIEES, FROLLAME a2 25T SRR G PO E] A H A
WHEFEN G XA T R, RO RA) __dict_ @ik,

S U
PEP 3135 - il -8 ikt __class_ PlEE|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

PN R TS, isinstance () #l issubclass () NEREPIZIATH.

Frili, JCK abe.ABCMeta LI TIX LT AME AP B S (ABC) R “RERIAELZE” HmFIE
ey (fUFE A EZAL), fffHAMb ABC 2.

class.__instancecheck__ (self, instance)

IR instance AN class 1)—> (BE Ik E)4E) SEFINGR B HE LT, Mg

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true Q15 subclass NN class (F)—A> (ELIEAEE:) TR EIEE. FE LTI,
M wE AL issubclass (subclass, class).

EEEX T ENERRETREE (003). BIIARIE NI ETEE 2 P e L. X 5T 5L
BIE R T YR B3R e — 300, AR LTS24 g 24 1E 22k
S

PEP 3119 - 5] AfhZ LR s ThediiiR, @i instancecheck_ () Ml__subclasscheck__ ()
il isinstance () fll issubclass () 174, MAMIIEERIZIHLE H T B 5 g 22
INZE (S0 abe BidR).

3.3.5 WHlZEISE

When using type annotations, it is often useful to parameterize a generic type using Python’s square-brackets notation.
For example, the annotation 1ist [int ] might be used to signify a 1ist in which all the elements are of type
int.

S
PEP 484 - Type Hints Introducing Python’s framework for type annotations
Generic Alias Types Documentation for objects representing parameterized generic classes

Generics, user-defined generics and typing.Generic Documentation on how to implement generic classes
that can be parameterized at runtime and understood by static type-checkers.

A class can generally only be parameterized if it defines the special class method __class_getitem__ ().

classmethod object.__class_getitem__ (cls, key)
i key ZHURE L ALR [ — DN FORZ LR LT N4

When defined on a class, __class_getitem__ () is automatically a class method. As such, there is no
need for it to be decorated with @classmethod when it is defined.
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The purpose of __class_getitem _

The purpose of ___class_getitem _ () isto allow runtime parameterization of standard-library generic classes
in order to more easily apply type hints to these classes.

To implement custom generic classes that can be parameterized at runtime and understood by static type-checkers,
users should either inherit from a standard library class that already implements __class_getitem (), or
inherit from typing.Generic, which has its own implementation of __class_getitem__ ().

Custom implementationsof ___class_getitem__ () onclasses defined outside of the standard library may not be
understood by third-party type-checkers such as mypy. Using __class_getitem__ () onany class for purposes
other than type hinting is discouraged.

__class_getitem__ versus __getitem _

Usually, the subscription of an object using square brackets will call the _ getitem () instance method
defined on the object’s class. However, if the object being subscribed is itself a class, the class method
__class_getitem__ () may be called instead. __class_getitem__ () should return a GenericAlias ob-
ject if it is properly defined.

Presented with the expression obj [x], the Python interpreter follows something like the following process to decide
whether __getitem () or___class_getitem _ () should be called:

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 1is 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"

In Python, all classes are themselves instances of other classes. The class of a class is known as that class’s
metaclass, and most classes have the type class as their metaclass. type does not define _ _getitem (),
meaning that expressions such as 1ist [int],dict [str, float] and tuple[str, bytes] all resultin
__class_getitem__ () being called:

>>> # list 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'>
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However, if a class has a custom metaclass that defines __getitem_ _ (), subscribing the class may result in
different behaviour. An example of this can be found in the enum module:

>>> from enum import Enum

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

>>> # Enum classes have a custom metaclass:

>>> type (Menu)

<class 'enum.EnumMeta'>

>>> # EnumMeta defines getitem _,

>>> # so __class_getitem _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

S U

PEP 560 - Core Support for typing module and generic types Introducing __class_getitem (),
and outlining when a subscription results in __class_getitem__ () being called instead of
__getitem__ ()

3.3.6 #EHITTIE AR

object.__call__ (self[, args... ])
W B AR BIE R R PR P s AR Tk, W x (argl, arg2, ...)
MREA AW E M type (%) .__call_ (x, argl, ...).

3.3.7 RilETRAE

The following methods can be defined to implement container objects. Containers usually are sequences (such as
lists or tuples) or mappings (like dictionaries), but can represent other containers as well. The first
set of methods is used either to emulate a sequence or to emulate a mapping; the difference is that for a sequence,
the allowable keys should be the integers k for which 0 <= k < N where N is the length of the sequence, or
slice objects, which define a range of items. It is also recommended that mappings provide the methods keys (),
values (),items (),get (),clear (), setdefault (),pop (),popitem (), copy (),andupdate ()
behaving similar to those for Python’s standard dictionary objects. The collections.abc module pro-
vides a Mut ableMapping abstract base class to help create those methods from a base setof ___getitem (),
__setitem__ (),__delitem _ (), and keys (). Mutable sequences should provide methods append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () and sort (), like Python
standard 11ist objects. Finally, sequence types should implement addition (meaning concatenation) and multipli-
cation (meaning repetition) by defining the methods ___add__ (), radd (), __iadd__ (),_mul__ (),
__rmul__ () and __imul__ () described below; they should not define other numerical operators. It is recom-
mended that both mappings and sequences implement the __contains__ () method to allow efficient use of the
in operator; for mappings, in should search the mapping’s keys; for sequences, it should search through the values.
It is further recommended that both mappings and sequences implementthe __iter__ () method to allow efficient
iteration through the container; for mappings,  iter__ () should iterate through the object’s keys; for sequences,
it should iterate through the values.

object.__len__ (self)
T EPASE LN E R AL Len () o WAZRIBINSRIKEE, PA—1 >=0 BRI R, AL, Wk
{E/I\N%ﬂiﬁﬁi_bool_ () M ten () JrERBMERE, WHER ZKBH H 2 R
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CPython implementation detail: 7 CPython /', FERKEH KN sys.maxsize, WRKE KT
sys.maxsize WFLEEEEM: (BN 1len () AfiE£x5] & OverflowError, Z i EAEKG I KB 1k
5% overflowError, WRUMEL _ bool () Jiks
object._ length_hint__ (self)

WL PASEEE operator. length_hint () o WiZRFXFRKEMATHE (TR TN F
LR RE) o SR EEN A — >= 0 BB JBIEHE’@TUJJ Not Implemented, JX%?KWM’E%
__length_hint__ HIEFEENFAEN —FEALEE . JEEaikieg h THe e, HRZSKIER TG
'[560

3.4 BiifiE

MR U2 TR = AL TR . PAT AR A

’a[1:2] =Db

SNEE N

’a[slice(l, 2, None)] = b

HATE AR . W51 Y) IR 2 DA None #M4E.

object._ _getitem__ (self, key)
Called to implement evaluation of self [key]. For sequence types, the accepted keys should be integers and
slice objects. Note that the special interpretation of negative indexes (if the class wishes to emulate a sequence
type)isuptothe _getitem () method. If key is of an inappropriate type, TypeError may be raised;
if of a value outside the set of indexes for the sequence (after any special interpretation of negative values),
IndexError should be raised. For mapping types, if key is missing (not in the container), KeyError
should be raised.

Efif: for MREMEA NIRRT SHITHIIER IndexError DA IEAHIAS I F] 341 45

{Eff: When subscripting a class, the special class method __class_getitem__ () may be called instead
of __getitem__ (). See __ class_getitem__ versus __getitem__ for more details.

object.__setitem__ (self, key, value)
PR ASE L) self [key] WR(H. FEFIE__getitem () MRl AXIRIHILTTIEN
AL PR T R S FR VB T S MUE AN i, BUR S SRV TR MR I . R IEHRY key (EFTS
KWFHEINE__getitem () JrEMRFOLAHIE .

object.__delitem__ (self, key)
T BT VA ASE L self [key] BYMER. HREFIHE_getitem () M. NXTRILBITTIE
%A R T 5 L R RS IR B, BOR T AN R R C R . AN IERIY key (E TG K 1) FH B
5__getitem__ () JEME UM

object.__missing__ (self, key)

Wi dict._getitem () FEFRAENTH AR B IR PASEBR dict 2R self [key],

object.__iter_ (self)
W AR TR B A B R AR I T o O YRV AZaR [ — S Ei s A 4, B REE B IE A
Fast L ULREPOE ST N VS PN EIVA Y 37 Shs iAW as t <0

AR RO TE LI ENFERIXNR A S . AXRERIINRIEEIESE typeiter —
.

object.__reversed__ (self)
Wk (WERAFAE) 2 reversed () P BRECH A LASEIE ) 6. B 1Y 243 [l — AN BT A
FE BB NI A X R AR
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reversed__ () ¥k, W reversed() P oK ECKF R 2 6 H 5 21 H i
(__len_ () Ml_getitem _())o ZHFFHNMPBLINS G M AUAE RS R UL LL reversed () Jif
pisis reversed () i,

W AREMIE AT (in Mot 1n) lHAXIEASHEITE N IERR T ORI, A, ARl AR AL
NRR IR IR E ARSI, XA RIS QAL T IE R
object.__contains__ (self, item)
A TSR ASEBUS A IIZ AT o AR item J2 self BRI MR R B FL, A5 3R B . T W6
AU, S I 1 T ISP ) R T AS S (i e B (R
XTREL  contains_ () XS, BUAKIRG G2 ﬁtu_lter_ () TR, BRI
iH__getitem () WIHRFIIERMNY, SHES 54 Fayta ko

JEENUNEYY
=7
=]

3.3.8 #E{FF AT

SE AR I iR BT 7 2R 2 . R R R B A SRz s (BIanAEREOR BEE AT 0858 ) o B
R DT VR R 24 PR A SE SOIRES

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[, modu10] )

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)
A I X B8y VR SE B R A ARBEE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do BlA0, KEXA = + v WE, Hpx %Eﬁ_add () TTERIRR— 61, 29 A
x.__add__(y). _ divmod _ () FEMNIZZENTMA__floordiv. () fl__mod__ (), BEAR
WARBRIRE]__truedive (). TEERARE SR = J0AR NE pow () %L, W__pow__ ()
(7€ SV A% H 32 TR =S40

WERIX BT VE PR — DA SR S TR ISRt T2, B %R ] 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)
A X L8 5 R S BB U (3d) BAER R B ARB S (+, -, %, @, /, //, %, divmod (),
pow (), **, <<, >>, &, ", |). XA RE S TET%%VF%&TB‘Z%*EVL%* Hﬂﬁ"ﬁd’ﬁéﬂ@’éﬁé?

SKHAY ORI RIS, BRI Not Implemented. AIARARAR R [RIIE 24 BERA B i, AR EE
BN None — R & AL X a2 A [l A AR SRR
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FIRFREE A S BN, SRFESX « - v BUE, Hdy BEA_ rsub_ () FERZEM—A5H6, 1
Y x._ sub__ (y) 1&[\] Notlmplemented Bt 2= v.__rsub__ (x).

TR =IO pow () HASZRM__rpow__ () (R5E HIEEHAN & Kid %)

T WERABRARBCR B ZE R R BRI — 126, Hi R M0 T B ik, Wi
TP T 2B LR R BT T Ao TR A A SR E A

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

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

object.__ifloordiv__ (self, other)

object.__imod__ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
iﬂﬂ%iﬁbﬁ}%ﬂ%;&iﬁ}”ﬁﬁﬁﬁﬁ@ (=, ==, *=, 0=, /=, //=, %=, *¥*=, <<=, >>=,§=, "=, | =), X
BET5 IR SR T H B RAE (B UL self) ?FJBIEI%% (é*%f”l?@#ﬂlidz‘@ﬁjb self)o MR FATr
EARBE XL, *HT“E’JT}L%%JWWE%%Eﬁ?’]%@ﬁ“&o B, R x2RA__iadd () Fik
E‘J%E‘J—/l\i%, M x +=y ?Jt%ﬁl‘? x = x.__iadd__(y). B®WEMW x + v BRME %
Fex._add_ (y) Mly. radd  (x). TEHLFLT, §REMETSECRBUHNER (&L
fag-augmented- ass1gnment -tuple-error), {H 1H_1 TR R R BRI — AN SR A

W BT = Bﬁﬁgﬂﬂﬁ;ﬂﬁfg/\ iy KEXT_lpoW () {H2iR&[8] Not Implemented [
RIFFIRIENRE] x.__pow__(y) Fly.__rpow__(x). BLARLRAE Python 3.10 "PgEIL.

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

object.__invert_  (self)
PR BT Y PASE L — TEFEAGETE (-, +, abs () Al ~).
object.__complex__ (self)

object.__int__ (self)
object.__float__ (self)
T FH 3 A SE IR B R B complex (), int () Fl £loat () o [ 243 [m]— N R

object.__index__ (self)
WM PASEH operator. index () PA M Python F582 Joi R X G 4 4 h B H506 2 1 37
& (B R E R bin (), hex () Fl oct () BE%0. FEEM T ERIEFN S8 TR,
AR ] — KL
WK EN _ int_ (), float_ () Fl__complex__ () WA P EEE int (), float ()
Ml complex () RFWERHA__index_ ().

object.__round__ (self[, ndigits] )
object.__trunc__ (self)
object._ floor__ (self)
object.__ceil___ (self)
I8 X Jbbjj{i[x]\%ﬂ,]jﬂﬁ ¥ round () AN math pREL trunc (), floor () Ml ceil (). BT

4 For operands of the same type, it is assumed that if the non-reflected method -- suchas ___add__ () -- fails then the overall operation is not
supported, which is why the reflected method is not called.
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ndigits &% __round__ () [AIHHLZ HMNX EE T IR BB AR Y 24 2 JE X 28 Bh Integral GHE
g int),

The built-in function int () falls back to _ trunc__ () if neither __int__ () nor __index__ () is
defined.

3.3.9 with {5 L X EE2E

EFLERER ML, BE X TEPITw th RN A A T R B SCE B R AL B
AFHRH T FB i BRSO TR B . sl F 6 with iB4a) (FEwith 1% &) dhifiid) , (E2tn] DA
EHE eI B .

TR SO g ) B YRR AT IR E B A RS, BUS ARSI, 2 T I I SO 4645
BT R B SUE AR E 25 E, 7S typecontextmanager

object.__enter__ (self)
BEAE B R R BBATI TR 3. wit h i AP H0E XA I AR RS as 5R) 48 5E 1 H
b, WERAIE .

object.__exit__ (self, exc_type, exc_value, traceback)
AR SCHRE XTSI T R S0 NS EA T S8 TSGR R . Wk BTN SR IR
MR, =SSR R None.

WERERGE T 8, I HAEIEGRO  (RURE e e ff ) . IR0k Ml B . ARIE, S5+
AR IR O R B IE T AR A 2

WHE__exit () HEAMRENTI KL ARSRE, Xl HENRE.
S
PEP 343 - ”with” i&HJ) Python with i{EHRITERE . FRARE.

3.3.10 1B HEERK

XA s LRRUE, R R R AR A A PRAIETE o SCT X R R i BEIE S M A3 AE T, TR
B SAEM RBP4 MR AT RS &5 R 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()

The rationale behind this behaviour lies with a number of special methods suchas___hash___ () and__repr__ ()
that are implemented by all objects, including type objects. If the implicit lookup of these methods used the conven-
tional lookup process, they would fail when invoked on the type object itself:

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

ARy AN I Wt i AR PR T — N2 R G0 T e IRl eI, T A i A A SRR
RN G S i T R A

40 Chapter 3. #iEHEHRY



https://www.python.org/dev/peps/pep-0343

The Python Language Reference, A% 3.9.11

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

True

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

In addition to bypassing any instance attributes in the interest of correctness, implicit special method lookup generally
also bypasses the __getattribute__ () method even of the object’s metaclass:

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

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

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

Bypassingthe __getattribute__ () machinery in this fashion provides significant scope for speed optimisations
within the interpreter, at the cost of some flexibility in the handling of special methods (the special method must be
set on the class object itself in order to be consistently invoked by the interpreter).

3.4 thig
3.4.1 THEFHR

An awaitable object generally implements an __await__ () method. Coroutine objects returned from async
de £ functions are awaitable.

s The generator iterator objects returned from generators decorated with types.coroutine () or
asyncio.coroutine () are also awaitable, but they do not implement __await__ ().

object.__await__ (self)
WARR B —A~iterator . N 2495 F R SEMawaitable 3F 4. U0, asyncio.Future SCEL T I DA
Hawait FhAMIHFE.

3.5 FriRYigE.
S
PEP 492 T {47 3¢ ] SRR G 004 E B
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3.4.2 HIEMR

Coroutine objects are awaitable objects. A coroutine’s execution can be controlled by calling _await__ () and
iterating over the result. When the coroutine has finished executing and returns, the iterator raises StopIteration,
and the exception’s value attribute holds the return value. If the coroutine raises an exception, it is propagated by
the iterator. Coroutines should not directly raise unhandled StopIteration exceptions.

IR EA T ES IR, NIRRT A ERRX R L (B0 A G- R 7 k). (H, S
A, MR AN SRR

TE 3.5.2 WU M G RF— RSB L— K K5 & RuntimeError,

coroutine.send (value)
Starts or resumes execution of the coroutine. If value is None, this is equivalent to advancing the iterator
returned by ___await__ (). If value is not None, this method delegates to the send () method of the
iterator that caused the coroutine to suspend. The result (return value, StopIteration, or other exception)
is the same as when iterating over the __await__ () return value, described above.

coroutine.throw (type[, value[, tmceback] ] )
Raises the specified exception in the coroutine. This method delegates to the t hrow () method of the iterator
that caused the coroutine to suspend, if it has such a method. Otherwise, the exception is raised at the suspension
point. The result (return value, StopIteration, or other exception) is the same as when iterating over the
__await__ () return value, described above. If the exception is not caught in the coroutine, it propagates
back to the caller.

coroutine.close ()
W EL ARG A SR d . WURIMEER, WO ES RIS SRR B
Hjclose () Jik, WRAFFEZ T NG ESTEHR ST K GeneratorExit, MG G
MAY. &h, WESYPIRCHCSERIIT, RIEERARYE.

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

3.4.3 FLiENE

FHEREWTMER __anext_ IrkH A A .
SRR Easyne for iffm P .
object.__aiter__ (self)

WAAFR Bl —A> 7 1% R BRI

object.__anext__ (self)
Wh IR B — Ay T ik R RA o EASR R S R, M ARG RN %GR

StopAsyncIteration 45,

S AE A R — A7 Bl:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

3.5 Fiige.
I 3.7 i P Prior to Python 3.7,

iterator.

aiter__ () could return an awaitable that would resolve to an asynchronous
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Starting with Python 3.7, __aiter__ () must return an asynchronous iterator object. Returning anything else will
result in a TypeError error.

344 RELTXEERR

FHETXFRER ETXUEREM—F, BB _aenter Ml __aexit_ JrikiEEdT.
S BRSCE BRI Easyne with AR

object.__aenter__ (self)
EEX FERUT__enter (), ARSI ELAEREI—A T F 444 £,
object.__aexit__ (self, exc_type, exc_value, traceback)

TEHE S ERMT __exit_ (), (CARIRGNEELALREl—A> T F 35 %,
S B SR BRI — AR

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

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

3.5 B fE.
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cHAPTER 4

HATIREY

4.1 BEHGN

Python £/ 32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRLANAL)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 EGHA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSEIRZRIGH.

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

24, UnboundLocalError A NameError fi—12&,

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

If the g1 obal statement occurs within a block, all uses of the names specified in the statement refer to the bindings
of those names in the top-level namespace. Names are resolved in the top-level namespace by searching the global
namespace, i.e. the namespace of the module containing the code block, and the builtins namespace, the namespace
of the module builtins. The global namespace is searched first. If the names are not found there, the builtins
namespace is searched. The global statement must precede all uses of the listed names.

global ifA5 [l — AU R b A FRIbE B AR IR . AR —A B AR A e S S AR sy —
% global i54], iz [ hAE Mg R e RA .

nonocal TS BBV 4 e 2 HIA2E SR 40 4 BROR PR kb 8 R i . SRS i 44 R
AL B TR P P U LE 2RI 5 % Synt axError,

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

R I Rty exec () Ml eval O MISECRAFMINT LT SCHERRIRTE L. 2858 SUZ W] REMH
HE A FRA ] PATTE ) o X 65| L0 1R 1 2 AR AT AN, 5h 2 ARAE TR G0 1) S i AL K A
S a2 a2 25 B OISR SRR Tl . FES AU E S & AR A ke
PERRFIAESACAL B EASY RRETIAAUS R - XA A S U A i ks, PO ENT#E
(o BRSOV IS B I EERAE DA S AU &

class
a
b

42
list(a + 1 for i in range(10))

([T

4.2.3 AEGAZEZREMAT

CPython implementation detail: Jf] RN %35l builtins_ , Ui B TS24y . s
BN B v 4 2 R E Y % i mport builtins FAH R MG SOZAE A B .

5 — A AU B POAT A O B B N B A 44 S ) SE B b Rl I AE 4 R A 44 S ) PR R A R
__builtins__ RILBIAY; X% — DT B — DB (TS —F 00T 26 %R 7 ) o
AROATEOLT, HFE _main_ BIRAPEF, __builtins__ i@ WEMR builtins; SFEALH AL
B, __builtins_ W builtins B 57U —4504 .
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424 SHBHHNRE
H H7AE B A PR A LR T T B TN B R T o X RS DA N AR RHT BT i 42:

i =10

def f():
print (i)

i = 42

£0

eval () Ml exec () BRECEA R 58 BEEREL 17 WAL FRAARAT 44 B o 44 B ml DALE TR 38 00 R iR 4 s i
A AR, B R BT A RTERGE WA a4 S, MR aEm exec ()
eval () BECH IS HIRER & R/RA R4 20 W~k J g s, WESFRBHELT
P

43 BE

S5 2 P AT AR R 1 T 2 AR DA (AL B DR U HA 57 3 A PR — BT 2K S SRR SR I 2 1Y
(R F1A, BT LAY i A AR Bk 2 AT i 43 I e A R 28 A A 1 14 R R JH A AR B o
EUE

Python f# 7 % & ZEAG I E 2 A7 45 1% (B AN A 0 R0 A5 | % 57 . Python 2 7 1 7] A
Wraise B RAMG LZFNE. FHELHEREL cry .. except IFRPRITEMN . HIBR finally T
AT T R AR E BRSBTS Z B AR 1 AR R AT

Python 5 AL PR A2 &0k BB S A PRER vT DAFRIE K2R TAH AR, HAEANZ RS T, H
BRI HR A B RO A (BRI A TOUZ SR A A AU B )

B DR TERARPAL B, RS LR RAT, BRI A HAR) E0EEF . Toie =R IF oL,
EHRSITHRREIME R, BRI Y RE N systemExit B,

Exceptions are identified by class instances. The except clause is selected depending on the class of the instance:

it must reference the class of the instance or a non-virtual base class thereof. The instance can be received by the
handler and can carry additional information about the exceptional condition.

AR 579 HL 2 Python APTRGALESSY . P4 T REYE Python THEHT A A 2685 4 5
A5 R R B MR R AR TG PR B el

S Ery &5 INTTHRR €y 1B AIREIR A Keraise 1% &) ANTTHIX) rai se B HEIR o

SR 1 R 2 Pl T a3 SR I T AR AR e PR R AN AT

43. BE 47
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CHAPTER D

SNRS

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

import IEMEEE T BRI ELFRIBEL, IRIGRHE RS T8 E 224 mifE s b 2 5.
import EA A REAEE AR __import_ () BB A E LS E. _ import_ () Y
R ME S THAT import B ARG EBAE . WS M import /4] T A PRGN E BB E 24177 .

X __import__ () B ELIEH HRF AT RIS R DA S AE T B I OB B B4 . el tho ] ™ A s
BITERT, BIAN ASCRAME A P AT (4% sys .modules), Hf import iFRSPATARIEERRIE.

Y import IEAREATES, PRUERNE __import__ () PRERSBEAM . HA AR S A RGEMHLE
(BN importlib.import_module ()) AJRESERELEH _ import__ () A EATE DR T %
e S EL S AL

M AR RPETFART, Python £ 221858, AR FIHHATE-— 4 module XF 4 Hwiafbe . Qf
T A PRI ARS], W25 % ModuleNotFoundError. & RIHH FAMLEIES, Python 25323 %
TSRS SR 48 2R A4 i 4 R AR . 3K BRI T DA (0 FH 0 F T STl i) 2 R R DM R 9 &
TE 3.3 BUHE: FA RGO HATE AL PEP 302 )55 I Br 2K . R FA AR By S AL

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

5.1 importlib

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

L' %Il types.ModuleType.
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52 8

Python FUA— RIS SR, Brfy BEHull)E T4 288, JCIe B2 /] Python, C ik 2 Al il & £ 8.
N T A GBS LA FRIZ G, Python i85 | AT & IR

PRATVME A B S RG R H %, FHEEIE U H SR i 300F, ARTA B XA U0 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%Fillfﬁ)?7ﬁ$%ﬁ%%‘|3z5@ IR DRP Sy HE R/ N:
B, R, (ETHEA __path_ JBIERBEE SRR

All modules have a name. Subpackage names are separated from their parent package name by a dot, akin to Python’s
standard attribute access syntax. Thus you might have a package called emai 1, which in turn has a subpackage called
email.mime and a module within that subpackage called email .mime.text

521 B8

Python & L7 AR AL, FALEL Flar &2 L. WA GRIMIAL, EN11E Python 3.2 K ZHi

FOATE. FMEEFA—MIE __init_ .py ARSI, Y—HREgTFAR, X

__init__.py XS BSHBEET, BIrE XPXRSBBE Rz S MRl AR, __init .

iy ijFﬁI PARL S 5 AR H A B o T 60 5 1) Python ACTEAR IR AURS, Python REFERLHAS T A g H i
A S o

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

2 A parent.one ¥ =N fT parent/__init__ .py fl parent/one/__init__ .py. 5%
A parent.two B parent.three N2 5444 T parent /two/__init__ .py Ml parent/three/
__init_ .py.

522 HETEE

iy 2 L th 2 A0 0 MY, BRI R ARG I — AT AAERI AT RRAL TS RGBS [l 7
B wRor ] REALT zip OO R4S L, i3 Python 7S AJUITE] AT ASR SR B HAA Ty . i 4% 25 8] (9
A—E X HER Y EI S RGEFHINGR . BN TR To SRR 1 R U .

v 2 ) __path_ JEPEAGE @RS 1002 6 E AR AR A, AR AR AR (5
ﬁ?m;q&@lﬂﬁ sys.path) BZAEMAE, XA RIAEILE AT — U AKX B ST X
JTHIERER

4B EEA parent/__init_ .py X, PR L, ESAERYE T EERE £ parent HFE,
FEAERH AR T i fit . Rt parent /one WYHI B A —EH parent /two MH4F. FEIXFPRE L
T, Python R HTHZL ¥ parent WAIE MR, LIELEASGEL TN BT A

73S PEP 420 ik fiy 44 25 [0 G A RS s o
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53 #%

TR ER, Python FF B A (S EF M, MFUFTHE REMEERAZEN) WL L %
o WAMATLAKH import RIS E, sF Kk HE% importlib. import_module () 5§
__import__ () REIIEZ.

WAFRSES ARSI B, BWn] U M — DB i S5 6 4%, filln foo.bar.
baz. fEXMEH T, Python &8¢zl G A foo, RIGRE foo.bar, HJGE foo.bar.baz, NHE XL
SRR —A R, HR45| % ModuleNotFoundError,

5.3.1 EREE

TEF A RZYE e A )T 2 sys . .modules. XML B 25472 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,

AW, 2FE sys.modules BARBIRAFR, AHFAENIHKRHOE S T2 S ARR, S A
SEMl. RN, WIRME N None, M£5[% ModuleNotFoundError, QIRLAFHRERIAFR, Python
REAREEAR AR

sys.modules @[ G, MR REASBEIA CHR B (PR HABB R ENTIH), |
B ABHN A4 H TR, 330 Python 7E MR AR B R ar 45 800 T DAIR{E A None
s T — IR EASYZE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAFAH,
ORGSR LA FREASEERE, RIS P IMRARAS GfF R A [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

WRAEE A ARRIBIRAE sys .modules $AZ], WILRF AV A Python (5 A MM AZE SR AN BRI .
WP AR S PSS B, B & 4R 25 o2 25 . AR AR AT 55 SR i 2 75 R O I L I i) S m 4% 3]
gﬁ%%ﬂ@ffﬁﬂ%o [F] IR S B P2 X RAR R 7\ 35— E N ITER € BRI 20T 5 AR 22k [0 5

Python {55 T ZABRIA B FRAF AT AR 55— Q0] 5 (00 Y BARHL 58 AN HIHE Qi) 22 LR G5 A5
B A BRINE AR AR import path PRI, import path J&—ANH SUE R G AR K zip SO LAV B
o BT AP N R @ AR, GIanH URL 5@ i 95 .

MR AR, IR DUIMAKT 2 35 DAY FRASTHE 2% () B A4 F e
BRI AEIE MBI GUREATRER B8 A FRRBIE, 2Rkl —A> AR, X XS
N AT RS, S5 S ABLE T 7E s nd 6 1

PATR A5l 1A A ARAR AN BRAS WU S 2 AT, AR AR AR A B MR Y B ok i
AL -

TE 3.4 R AEZ [l Python A, A4k BRI ho 2 25, BUAEE AT LR [ BEH AR, Ho
ety MEARAAE R ARG, HOHRAES A g
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

TUHTAE S AR R IO T, ST H M S A RE R R K2k, {2 sys .modules ZAFA KRS
XAVFICH THEE sys.path i, RETHBGE RN ER. S0 TN 2l sys . meta_path
BB AR AR X 4, BRI Brid.

PR TRAN sys.path (8 package.__path_) {RRH—H, FEBEIE NI R HAEIR
MR - S ABARE TR 17 sys . path_hooks IRMFTATRIA IR, BAKWT Bk,

5.3.4 TEE

YR E A PRI sys . modules FHAZIN, Python SEH MR sys.meta_path, HWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WIE, GIrEEZ=NSHC ZFK. SABERE R (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 AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAA) FE AR BAIA IR PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREEZ N FEHE, Hicr AR,

TCE AR AR find_spec () FEHAWAMEZASE. B RS ABRN ERER E 2478, fi
Ul foo.bar.pbaz. HNSERMBHRRBINWEARKH . W TREZHEI, - AHSH0H None,
EXPT PR T, BoASHON __path_ JEPERY(E. WERAHRE __path__ JEPEICIATII,
F#5] % ModuleNotFoundError, 5 =AZH— RGN ARG INE s 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, FEBA TR E AT (mpf) B mpf . find_spec ("foo", None, None),
TERA foo 2 )5, foo.bar ¥iEdsE 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 DAMMIYRI SN =S HE AR, X AL B2

& [A] None,

Python [{JERIA sys.meta_path BA =Focitediflds, — RIS AN ERSE, —FhE Q-5
ARG, 38A — PP HEE AT 5 AR B import path BRI (Bllpath based finder) .

1E 3.4 FREHC: JU e &R A £ind_spec () JABUT find_module (), JFEMEIH, EFFUELSE
A HEA SN, SAVEXSAEA AR LI £ind_spec () WZ2ilfHHE.

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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(£ L£50)

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__ 1f 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]

THEE A T Ay
© WARAE sys.modules WIFFEREAMRIBRT R, FARESTLRFHR].

o FEMEARPATHIRAD Z 7], ZAPGAEET sys .modules Hr, X— SR CHE, PRI
ATHE (EREEkEE) SAHLE S BUOCHHRINE] sys . modules AR IFFERINEE BL R B TCRRI#
RN - 0 I 2 2
o QAR AR, WRZAEIE - RN R WAL - K sys .modules R, (BT AFAET
sys.modules AFHIMHE, DARATARVE R BiEas 52 ma e s D i 2 SR B e A . X HE
FUMEAIE, J5E SRR 2k 2R M AR B AE sys .modules Hi,
o TERHLA) 3 SEHIE R PATZ 1T, FANHI S BEE FAM G (F_ LmEa s etk
“_init_module_attrs”), {ERFZ G 2385,
o BTN AT 2, AE IAPRHE RS iy 24 S R AT A RIEA ME . g
ARUUE BT N
o FEIM# AR P AIEIL 34 exec_module() AARER I A — & iR AE S A LS SRR A RLERL
TE 34 RN SARFCEREE T MESE LRI, XLEAEPAHI 2 H importlib.abe.
Loader.load_module () G RIATH .

5.4.1 ;g

B K g B2 0L ¢ B A0 2K T e LR AT, S AMLHI I importlib.abe.Loader.
exec_module () JikHHEA—DSHORIITHIII . M exec_module () i [] ) AE A {ELHR 5 1
i er RV EN IS &
o WEPRAHUZ—> Python #tble (T JE N BTSN ASINARA Y T2 ), In2eas ROZAEBT iy 2 Ry iy 24 25
[A] (module.__dict__ ) HHATHIHAAIY.

o ARINEAR TR RTERR , ENV%G| K ImportError, AidfE exec_module () 5%
AEA] HoAth 57 R W3
TEVFZAGOLT , AERARAUINEAS 1T DR A — X 4R FEMAROL R £ind_spec () J7yARFIR [l — MRS LR,
Hrnsas 9o self.

% importlib SEHL G EL A AR M. 12T sys . modules HEHBTHA FRR U G . 3307 5 1 1 5 i J2 4
FARBIRATRETE sys .modules PRI O o XJE T HMSEBUREEST N, APRIEREYE H A Python SeBEAEEAEH .
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BEHOIN AR AT PAEREE L S create_module () JPiATEMBMIRI QB G . ERZ—1S8 1
BCREAS LR, 3R DR BT A MBI R . create_module () ANFFEAEBIAT S FIREAT
@ik, aARAEHGR ] None, S AMLHIR BATEIHF .

3.4 FTgE: M#E#s) create_module () Jrik,

TE 3.4 UE Y load_module () HiEM exec_module () Bk, S AMLE] SR Br g B ST
fEHRAE -

NTESIE MBS, FAVLGSHH S AN load_module () F¥E, WHREGFEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, Nzkss iz ML exec_module () »

B T HATIIRZ A, Load_module () Jrikme A SE Bl B SCRIIAR) A RESUIM AN RE . B AR 7] B KR 1 73
RIE, HFiA— LM E:

« W sys.modules WAEFEFE & 24 FRIIBEHNT G, MR LA H CAAERBE.  (FN
importlib.reload () K ILIEIEW LAE. ) WRZL KB AFAET sys.modules H1, il
AR AP E I A sys .modules.

o FEMBAFRATRIACHG Z 17, B 2 AFHET sys . .modules Z W, PARK IR TCRRIEIA S 2 00m & .

o WRMERM, MBERLARREMETMAL sys.modules HgREL, (HE 0 (XN
BRI, HTR B s i ki akgs 5 B w2 o

7E 35 R W B 24 exec_module() B E X fH create_module() XK & X B ¥ 5| &

DeprecationWarning,

TE 3.6 U P 24 exec_module () B X1H create_module () FEXI¥E| % ImportError,

5.4.2 F{ER

2t AR EALE] (BN import1ib APL import & 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
bar.py

JFH spam/__init__.py THUTFILATHE:

from .foo import Foo
from .bar import Bar

WPRATUI R AURRFAE spam KR FHEIIXT foo il bar WA FRIPE:

>>> import spam

>>> spam. foo

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

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

2 BRI #17) Python AR5 FIN, X HEAK T EES S ANWIF, HELRE LRSS ARG — A HARE.
1R AN ) — E B BARAE sys.modules | 'spam'] fll sys.modules [ 'spam.foo'] (FlUFE iR
FAZJEERI), W EE A SR N EIE R foo JEME.
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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

B R U B & VR R X G i) __spec_ JRIERFAN A IF. A7 KRB EHLA B TEAN N 23 S Y

ModuleSpec,

3.4 BRI

5.4.4 SAERMEHREY

TN S AL EY ] AR ER Y MRS LT IR R X L JE e, AR N B g A TR B iy

T

name___

__name__ JREHEUIPBABIRA ERRE LR WA RAE T ARG HME— AR R

__loader__
__loader_ @RI N FARGAE M BAIRI (IR x 5. XEZRMTANE, H
WAl RN N E: L I EE, B APRBOC IS N 2048 1) B -

__package___
Ry __package  JBIEMAGE . HPUELI—F47H, (ARPAS __name_ HUHHAY
Ho MBHOEN), H_package (AN AH __name_ {H. MBERARGN, T He
JRRME __package  WIRBCHE TR, X T RN VZ RO M4 . B2 R S
PEP 366.
BRI __name_ PRy FRHIH R BN A, MK E LI PEP 366, HUME 5
__spec__.parent AAMRFIIHE.

FE 3.6 RN _ package_ Fi#l5 _ spec_ .parent HAMHEIHIHE.

__spec___
__spec__ JRHEMIBENTE T AR ZLAE HT BB BT . XF __spec_ WY IERAAEE RF A I}
VER T AEAF 25 8 s B0 nds e e ik . ME—MIBIANE _main__, HHH) __spec_ S &if
JUTF & A None.

Y4 _ package_ KE XK, __spec__.parent & H/EMRI.
3.4 R EE.
TE 3.6 UM 24 __package_ K& X}, __spec_ .parent &% HERERII.

__path__
WEARBTH R, (RS IEME I 2 M4 25 0) , WS SRR __path_ J&Mk. @
AR BTG, (AR __path_ EAFPHRALANATLOZS . W __path_ KR4S,
MIFEE AT E MR PR . A% __path_ 1F X 205 0/4E T X 4.
ANREWBIANZHA __path__ Jg.

__file__

__cached__
__file_ RMIPEW. WIRBLE, BRIERELAN T . FARG A A EAE B TR R X
IPACE __file (BANAEHR R IR o
WEREE T __file_ , WHMWPAFKE _ cached_ J@Mk, JHEHBUELAHRIFRAMRE (HnF

TR SCHE) FREm S . BEE BRI SOR S CAFTE s IR AR T DATR] B ) B %A O 136 S
& (S PEP 3147).
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YRWE _ file BHBWPARE __cached_ . {Hi&, MM RBAME, KA, s
i) __file_ Fl/of __cached_ . PHBLUNR—ANIN#ES ] DA RAE AR HE 2 A BE A S
g, RPN S 2SS

5.4.5 module.__path__

WRPEE S, R EA __path_ @Y, Bt

1) __path_ JEMESHER AR TR . LESANLEINE, BRThEES sys.path FEAMME,
BIFE S AR 4R — M R A B AR, H2, __path_ i#H S sys.path 23| L Rl
__path__ AR TFAFER AR A A BT S, HE WA PUAES . AERT sys .path BRI [EAEE T
fH __path__, JfH sys.path_hooks (JI.'F30) &FE# I __path_ BIEEE#],

R __init_ .py U AR E S E M ER __path_ @M, M HiX &7 PEP 420 7 555 8 iy 44
R TR, BEE PEP 420 [U5]A, & S RUANEFERMINAE __path #EREH
__init__.py XM AN B A S AMEIEMHILE _ path_

5.4.6 &EIRHY repr

ARATEOL T, S iBRRER B — A n] Y repr, (HJ2 4] AMKHE LRI @ P i, AR i MR A o
B S CHAE SR G repr.

WARETE HAT spec (__spec_ ), S AMUGPRFE8 H © oA B> repro Q0 AR SR I 3R AN F spec, A
RGERH A b B & AT AR B HIE— BRI repr. BEXF22 T module.__name_ ,module.
_ file_ PAJ¢module._ loader__ fEH repr Wik A , FHRHEA R IE BB

AT 2 B )t 0 L
© AURBLRAA __spec_ @M, HARHKE S B 0K A B repro HA ) B9 8 4 name”,

“loader”, origin” #{1”has_location” 254,
o MRBHREAA _ file B, XLPHIERIR repr 1—750 .
o WIRBHE _ file  {HRA _ loader_ HHEUEA N None, NINNZERLFAY repr S8k FH /ERH
repr f—#&B4> .
o XFTHAWED, AHE repr PAEHBIA __name__.
1E 3.4 iUHE M loader . .module_repr () EE5FH, S ANLEIBULE B FAHBEAE A >R A2 BASER repr.

N T A Python 3.3, QRN AR X T module_repr () Jik, WSFEZA LAPIF N2 Bt
PR T AR A B repr. (HIFTERIITIAC 57 -

547 EEEFHEEKY

1t Python M .pyc SUFMEKE ZAF 72 A, EXRAZ B mEHN oy BICHEITAER. BOA
THOLT, Python Ml AE I 5 AZAT SC F BRAT IR SCAFIR) Sre B B BSOS T ORI /A SE B — o AEIB AT
ARG S O G AT S ORI SO AN PR S ) TR 7 A AT A R

Python 0, 37Rf “EET WA M GA7 30, BRI SO 2 MG A (L I A & oot . e mifp T
WA cpyc XM KeARAEER AR, X TRATE TSN pyc 30, Python £l i >R I 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 — AR £ BUIE T 08 & M A7 S0 X THERER cpye 3¢
4, HEHAFAE Python B2 BN E G A7 A ThEE T WA - pye A SERAT AP @t
—-check-hash-based-pycs JEFEEZH .

i’jﬁf 2-7 R SN T BT IR A pyc SR FERCZHT, Python H SCHsERLT I A) BOR A E 75 B G A7 1Y
Rt
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5.5 BT HBENEHRS

TEZ HIE 2847 I, Python w7 JLFRERARY G AR At ds . Ho 2 —Jepath based finder (PathFinder), &
SWRUG 25 A BIRMimport path. F B HIRE— DT RRERALE.

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 15 (. py 3C), Python #4555 (. pyc SCHR) PAREEEE (10 . so UM ZEARIEEH zipimport
W ST R, BRIARRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 A,

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

BT HARA A R AR AL TSN RIS LA RS R E i AT R AR S H B2 AL, i, ASRAR
MM 4 URL JEARAEA H , ARA] DA S — D SC L HTTP 15 SFEM 45 LA RBERI 1. XA
F (AREAIXEG) 240 8] SCR R i Wil path entry finder , VAT RPI—4> % I EIRR A M4
BRI A A o

e AR B T £ R EX—ARE, FHilidmera path finder fpath entry finder Wi ARIE
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, B H E RGeS M E RO B TR kA K By, Sk b, APRFTEM
sys.meta_path BERET BN IR, HASH MRS ARG PIGERA .

5.5.1 BEFEEKS

path based finder 2 5T BRI IL parh entry “FAFHRAEE (L ERY Python BUERAEL . ZHHAERKH BT
TRER XM RG PR, (HENFALZRT L.

VER—RhoEstetidhds, parh based finder SCBL Y ESCHEIAR) £ind_spec () PY, HEEEXIATFT
—LEETINE T, TR R E R AN Mimport path ZEARANINEL -

B =SB Hpath based finder, sys .path, sys.path_hooks il sys.path_importer_cache Jif{fi
Mo AXRN __path__ BHEWSHAEH . EAERME T H T & fl S APLHIR s 2.

sys.path @& —MEALBIRFI A RAVE W FA SR BV EH PYTHONPATH MFEASH AR Z
Fh AR 22 NS BN B . sys . path £ H TR EM AR SR G EY H 5% zip SCHRIHADL
AT RBHPEAE “NIE” (B0 site i), Bl URL si8dis e AT 145 . 7€ sys.path H HAEH
I)%?fv’f%%ﬂ?ﬁ?%; JT A A BB 0 20 . TR S H T B gt B v4 12 A B AR Ok
T -

path based finder jg&—Fhmeta path finder, P 5 AALH] £ 8 8 98 b SCHE AR B9 BT B AR B A 3R 481
find_spec () F¥EFRBBhimport path 2, 243ih] find_spec () £ A path SN, BER2—0]
T FAFER Y Rl R T S AR __path_ J@PE. W15 path 2404 None,
XFRE A EHBFA, K2 sys.path,

ETHRAENERSXEREREBEEPWENFE, H HEREER SRS B X R Mpath entry finder
(PathEntryFinder). A X FhE/E T REAAE S CUR (G ANIE R A star) VIR TFEY ), BT BRI A 3R
YR N EAERST IS H W B AR S H A A . XD EAEIT sys . path_importer_cache
ORI 4, HX AN A7 52 B A7 Y 2 A 4 4% 00 g1 AR AL IR T importer %P 42). il i X Fh oy =,
R g path entry {37 & (path entry finder )i #6258 R LR AT — 0. MRS AT PAE B sys.
path_importer_cache BIRZAF4H, PASRHIETHAM AR HFRITHELEER .

R B AR FHAEET AT, ETHRAENERINSEN sys.path_hooks FHGRAA XIS, X
WA R 2 5 B AT RIS E IS8, IEERNEERE . BTN RE0ZR
] AR 2% H path entry finder, 8525 % ImportError. T AN AEFKLHHEH InportError 3

S et B, I RELE sys.path_importer_cache H1#k#] imp.NullImporter FISEH. HHSCKER SRS I5 il 1
None f{# ., %3 I portingpythoncode.
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FoN T IR B Spath entry KX Wpath entry finder . %531 2 WBMEH ARSI Timport path {3
BT PR RTINS PN RA AT T oE (PR AR SR RS
(A4 UTE-8 SR EgmiY) , NIRRT ICEMRN S, EWi%5IK InportError,

i sys.path_hooks ZEREEHENA 1R [Blpath entry finder, WIET AR EKAF find_spec () K
VERIFE sys . path_importer_cache Hf£A None (/R IEEIR4% H WA X A AR 1R [F] None,
Feonemeta path finder FEIEIRFNZALL,

R sys.path_hooks HFEApath entry hook RE X5 R [BI{E & —A path entry finder, WPAF
W R R A SR — MR B ULRH , FEAE I ZRA R gl ]

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

5.5.2 BRIZFEEHRREHINL

R T ZFRBS A E W R A, BN T S 4 S AR Ry, B A H B R AR S B
find_spec () ¥

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

HT I S AHL R s o A% U B R — A & &S Elpordion, B AR 4 H A R A2
*R#”submodule_search_locations” 15 A — A~ &% il 1 51 2 o

TE 3.4 UEM: find_spec () BT find_loader () fl find_module (), FMEMELCTHFH, H
SFE £ind_spec () K& P .

BRIF AR 2% H A a8 i RE S SKBLX A C AR TR P B — DI L8 £ind_spec () o APRFRR
JEAHAE, XMW PRS2 B2, WPRAERR A H &4 BT £find_spec (), XP-ist
TR B

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

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

AL HAERAN find_module () HYECFHH, BN EARARFEEIRS B &K H 4 25 B AL 52 L
gro IR find_loader () Ml find_module () [FINAFLET— A H AR T, ARG ESH
H find_loader () MAEE f£ind_module ().

5.6 B ESARSE

%1%%4\%/\%%%%3{%&%%%% sys.meta_path BIBRIANES, | 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__ () BRECFTEERLAS 1o X APELIG M AT DAYERCHZ 9 iz, B R AR AR AR A
NIEARFTN .

AH TP RO T SR [ AE T AR BN — A T AT (MR RSEEEHARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij EiR [H] None t/Ei5 T . iR jG&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 FSAEREERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

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

’import XXX .YYY.ZZZ

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

5.8 X _ main__ fJ45%EIN

Xt Python e ARGEANE __main_ BiBUE—MEFIRIGOL. IRUME S —% WA, __main_ FiBR
SEAERERS RS BRI BRI, 5 sys Rl builtins RIEM. HE, SIWEARRE, EIHFAEHEIH
PN ER . KRN __main_ WHIAR MR T SCROBT AL A T ARRE s BT FRT AT IR A A A 0T

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

24 Python [fffill —m BEHHBNN, __spec_ SPBMAHNAIRBA W BIAE N, __spec_ BAHE
_main_ BHAERPATEAHR, zip XAFEHE sys . path & H i NI BIRHTE.

15 AW _main_.__spec_ &t None, BN THI _main_ mRAMALH S
BRI 1z

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T

TEERAERG— 0L _main__ . spec_ FUEN None, BPAESCIEMEIAR BT AV A—AMEEHR
BT WARAHEEE  main_ PRTTEEEARL, WM -m IFR.
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BEFFAMERAE __main_ XY F—ARRABIRHE __main_ . spec_ BMINVHIBIER, EA]
PSR R e, X TATSSE: ] if __name_ == "__main_ ": fRIRAIHIN
PPN AR R E _ main_ Air 4% %3 A1 03 ) S AR T

5.9 FFia] R

XXX sl 2 e —A- K%

XXX * (import_machinery.rst) 275 ZL [T — TR GERIBIR AW R Jm i, BVFaT DAY e s RS A X Aot
fice S LIPS e N

XXX JEFM ) runpy A1 pkgutil 4745 MAZARE UL TS 4 B ARG EATN S8 20" #Ek.
XXX e B K TR Rt __main_ YA SCHY 2 R
XXX MEZ A K __main_ BERBUNFHEREE GIANEEM PEP 395 &),

5.10 S3%&30HK

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

JRUGHY sys.meta_path ARG L PEP 302, JSZERY LI L PEP 420,

PEP 420 °} Python 3.3 8| A T4 % % i1 &, PEP 420 i£ 8] A T find_loader () th il 1K
find_module () E‘J*é?ﬁ o

PEP 366 fliit | Hisfii) __package__ J@ME, HTHERHR Py 2R T A

PEP 328 5| A T 4%t F1 B AR FA, HWIWRIEE T __name_ 15, x4 i PEP 366 )y __package__
TIABEFE IR o

PEP 338 & L AR AT -

PEP 451 £ spec TR T XM AMERIERR . BIELF MBS RF D FERTTERE L 1 A
Bl . X SR fVF 7 ARG T — 28 APL I A PR a8 A 2 1 — 2o vk .
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

6.2 &%

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

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

atom
enclosure
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6.2.1 #riRFF (&7R)

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

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

NameError JH,

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

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

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

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

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

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

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

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

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

TR CA AR i B S, PR AR SR EART . PIOMTOL R 2], XSS
B - AAVHERIRR M AT 55107 257 2 FECL, IS WA A S RICIR B3k .

6.24 JIxR. KRESFHANETR

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

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

range (x, x+10)1],

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

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

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

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

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

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 () RME 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_1list
key_datum
dict_comprehension

FHL IR E A ST 42

ARG AN IE S A BRI AT, BN BAPORIE S CFIM A H « AR 20
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
R RS — G B 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 B IfE: PRl E| T UL RN, F) i PEP 448 §2i

FUE S G RMEGHERZXA AR, EFRLAR T RIPIANFRIE, i EARMERfor” Fivif”
TA). BHESAPIATRE, AN EER A ICR SN R U O AGHT 7 4.

o BRI SRR IR CAITEZ BT AT /& X R 228 4 —35 P, (BRYUDR, SERYSRALNYIZ 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

1E 3.8 i BB 7 Python 3.8 Z i) 7 St Tk, A SCHFSEMIERSREIY . & CPython w1, fH
LT RYORME. WRIE PEP 572 043, M 3.8 JFUfh, #LETHPORIA.

"{" [key_datum 1list | 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
REUPME. 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 fllyield from
Fis s

WERA AR RIB A asyne for Th)Eawait Rk, MFKA FF £ mERE K. FPAEMIERRE
KR E A RS, WNRET R E RS (S5 2 K25,

3.6 FihfE: SIA T A R

16 3.7 WCE R £ Python 3.7 Z 7, SR g ks BB R asyne def i gl. M 3.7 FFhq, AEA]
BRI T DARE T S 20 A il ik L

15 3.8 UE I vield Ml vield £rom 7ERGUHASHfE I h O .
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6.2.9 yield k=

yield_atom
yield_expression

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

The yield expression is used when defining a generator function or an asynchronous generator function and thus can
only be used in the body of a function definition. Using a yield expression in a function’s body causes that function
to be a generator function, and using it in an async def function’s body causes that coroutine function to be an
asynchronous generator function. For example:

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

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

BTSRRI 0, v ie1a FbaC R T 560 P AL MR A
ks XA PRI — 43

1E 3.8 WU % EAE SR SR A F 3 s A I ) vield it

TR WAL, S AR A5 3 — T N

A R BRBCJ) H0H , EEIR I — PR, M U A L R L2
BT 20 RS AR DR, P28 PR T . S0 & LT B —
A yield i, FEMCIATRIR IR, 4k ESHOII OB expression_list (. HERJF, %
ITBLBFA R AT R T, IFH M R0 X IS0 E , HE SR, PSR (LB T 5 A3
RS . R E MU RR Ok, AR BT . SO BB E T yield ikt L
— A O A0 52 2B IR yield 25 (I T B4 A A AT .
PR _next__ () GRREMIE S PIEER f0r SUE next () I I AZERIIE none. 70, W1
fisend (), BALERIR B send I

FPA S LR S SV EAE AL 0] vield B0, BN ST, I EENIRIATT AR
HEAD 0 DR bR R AR A yield S Se B RARSE AT UL RS B R
.

1Etry GEF AT AT 7 B0 Fe i yield Fakal. WUR A BESAE (5] T8 25 Bl 2 R R 9l s 3% [0
B BT R AT, B A R B, i c T ose () F7YE. close ik AT HER Y Finally T
AIRAT

Yffif] yield from <expr> i}, FriRfbpy&b=Cahiied — Mol kR4, SRR ERX S o=k
HIE 2 9% B 2 M mr 4B WSS R & . ATt send () A& AFIE A BATAT @ 4 t hrow ()
AN SRR A E YW BN 2L h T 2ERA. WA EX RGN, IBAsend() K5l k
AttributeError B TypeError, [jthrow () ¥rBI5| &I AR SHE .

R ZEAE SN, P51 &Y stopIteration LA value JEIES NN yield FkXH. BRI LA
1EG| K stopIteration MYEAMUCE, Wl DATE AU — AL lasns B st e Gl 724
JR IR I —ME) -

£ 3.3 UG il yield from <expr> AZFEIEMIMA— TR,
2 yield Rk METE A MR E—RIA N, 365 T DA I
ZW:
PEP 255 - ¥R 1 Python S AL BRIy i e 1o HEAIIOERIL.
PEP 342 - i i W5 R4 R A BB RE 1A s APTRITERR AR, (AT DARE A () B e
PEP 380 - BEH T A KIS IIER 51 vield from iEEDAN HHbZ T4 TLE M BRI
PEP 525 - SB35 AR B B0 AR LR D REXS PEP 492 BEATH i .
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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 #4851 % valueError 5.

generator.__next__ ()
FF b —A A B PR AT B M IR AT yield b= B AT, 24— A4 iU pR G
if next_ () JFEWEIITRE, METH yield FikX B2 PUE R None., [fifF RS PATEI T —
A yield Fiks, H expression_list WESREIG  next_ () BRAE. WRAERSHEH
FEAETR—AMERR S, WK & stopIteration [,

BT i e B A, Bl for MR EeE N B next () BRAR.

generator.send (value)
MR PAT I 1) 2E RS R AR “RIE” —AMH. value S5 8R4 1 yield EikREER. send ()
T ¥E SR A AR BT e AR R —ANME, BUE W AR B A PR AR R AN E AR B & 5] &
StopIteration. MY Hsend () RKJFah4E MARE, B UM LA None /ERHH S, HAX
35 n] AR yield Feik K.

generator.throw(opeL1WMeLhua%w%]])
LAV RIS K type KRB FTHT, FFIR 1%L BAS R B LI —AME. AR SR
BEATHE T —AMEMBRH , WAF5]1 % stopIteration Fif. AR i ol BBUA IHRAL AR 5
w, BEIRT AR, WiZRE e Ra g .

generator.close ()
TE A i o BCRT A L B 5| & GeneratorExit., WURZJGANARRBIEFIBL . KT %
GeneratorExit (T ARMPIZAF) W AKHAFR I . WRA "4 T —MH, KH2
5% RuntimeError. QIRAEMAST I KATMHALSE, EXPEH/ATME . WRENRELH
TRESIEFRIE M close () ARMULMEF.

=Pl

XHE—ARIAE T, R T AR A S e A A T A

>>> def echo (value=None) :

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

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

HF yield from BRI T, B “Python A 1HAHEI" Y pep-380,
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SEEFBRHERR
1E— i asyne def & SCHY R BB 7 ¥k B0 yield ik X & df — 2 15 1% o8 B0E S8 —

A~asynchronous generator PR%Y .

AP R R ORI, B SR ] — A2 S R AR G S R . IR RIFHEZ SR T
A P R B AT o S A I GO BT AE MR R R asyne for iR, REITAEor i
A AR AR TR

W 325 A AR ¥R 2 KR [Blawaitable X5, AT AL MR R SR 8. 2R, PATRRIfE
B> yield FiF, IR EXHIREE, F expression_list PHIREIZGERFP IR 54
R, HEERERIIIEIRS SRS, ORI YT E . FEOMTRE . INER N
e A BATAT S 3 AP ARAS o 24 A THE S R 2 AR AR B O YRR LN — X S G IR, i R EmT A
JARZS ARSI T, il yield Fik X H 25— ANMEREH . KR T2 5 yield Fik Rk
PATH R v WRMEH__anext_ () WEEHR N None., BTG, WIRM Hasend () MEER K=
1L %7 R -

P A AR R AT, yield Fk XAV BAE € oy SSMIAT A O2 8 . (H, QSRS A e e AL
28k (T g N Bus R B EIR M) Z HIARPEIRE, W then a yield expression within a try 4%
Y yield 2k AT RESEHR M final ly TAIPATRIL. FEMREOLT, Blsfr%s 2 4 i 2
{FIRIR AT 55 0 BERS R 57 T2 528 A - i ac Tose () JriEIFs T in& i et 4, AT
VHEfHEER) finally TARFAAT

HTREA B AL, FERRN % E LA A SR, BEZ DR R RG-SR A BT AR
Haclose () AT E. XA A B fEi@ M sys.set_asyncgen_hooks () R M. 24
HRIERR, 554 a5 R AT HEM Y &2 8 A EERZALrT . A K For a refer-
ence example of a # 2 R 7124 /Rl & F Lib/asyncio/base_events.py F1 5L asyncio. Loop.
shutdown_asyncgens,

yield from <expr> FRFUUIRAE R A nias oh B b O 51 A B S

STEPR-ERBHE
AT/ T 5 A A AR BT TR Al A e e RO AT

coroutine agen.__anext__ ()
R —ANFTERN S, BRSBTS G TZ T AR AR B0 M ERIIATHY yield Fk=fn Bk
BPAT. ¥— NP ERSRRECE N anext_ () FEWEPATHS, MFIHY yield Fik=0riR [a]
AT SRR R B BUE Y None , "EFEBATIPRFRZEATE] N —4> yield Fiks(. % yield ik
expression_list [N{HEREMINMERTT | KW stopTteration S MH. WA T4 iR
BAT AN —AMERRH, WIXFT SR GOoR 5] & StopAsyneIteration i, $RiZmdik
REAET TE M
W EiE s il asyne for JEFR R .
coroutine agen.asend (value)
Rl — ARG, BAEBITHR SR 2535 AR AT SERER send () FrE—HE, It
TEes CRIE —MAL T E AR R AL, H value S8 M 24T yield Fh XS5 RAH . asend ()
J5 VT A B () AT SRR SR AR [ A Jase 7 AR R — B, HECA TS| &1 StopTteration, B
MR A AR AR T A R MER 15| & StopAsyncTIteration, Miflasend () k)5
B A AR, B ZIPA None MR 248k, MR IR AT ARIUERY yield Fik=.
coroutine agen.athrow (type[, value[, tmceback] ])
REl ARG, BEREF DA NS ALE T K type BB FHE, IR HZAE S#F R 4L
B —AME, ARG K1) StopTteration . R FPA MR EA 4T —ME
OB, PR IR AT SRR R 5] K stopAsyncTteration b, AR s R B A IR L A
P, IR T H—ARE, WY SRR B TINZ R LR 4 v S R R H 3
coroutine agen.aclose ()
SR — AT RS, B SAEIEAT I ) 545 A PR o SO 159 (3 B4l A — 4~ GeneratorExit.
WERZ 70 A A R B E IR . X PAEUG| & GeneratorExit (I T ARMKIZFH) Wk [H K
AR 4K 5] & stopIteration Fo. JE 20 545 A48 AR BT AR 8] i AT 4] H Ath vT 45 15 X

6.2. [F¥F 67


https://github.com/python/cpython/tree/3.9/Lib/asyncio/base_events.py

The Python Language Reference, %4 %5 3.9.11

Z P51 % StopAsyncIteration Jog. WRRDAMEEET —ME, ZATERMRRT| K
RuntimeError. QARG T | AR HAL R, BB A TSR R . 1R
$AENSC AT RE e E RN ESEHaclose () FFREl— AR S MUEAT 1) ] 550142 .

6.3 |3

JR BRI ARE T P R R e A E. BT ARELT:
primary = atom | attributeref | subscription | slicing | call

6.3.1 E4¥5|H
JEES | R R T A — ) 2 AR

attributeref = primary "." identifier

B B RAE A — > SCRF IR PR | ISR X 5, RO GRS SR B S - B2 R SRk ™
A MG EAR PR A AR B XA AR P R getattr () AR EAE L. WX AR
PEARTTH], MEKF5]% AttributeError . AL, B A% G i R BUHHE 2R Z N RAH E -
X [l —JE T | A 22 SR AEAT RE - E AR R AR 52

6.3.2 jhH

The subscription of an instance of a container class will generally select an element from the container. The subscrip-
tion of a generic class will generally return a GenericAlias object.

subscription = primary "[" expression_list "]"

When an object is subscripted, the interpreter will evaluate the primary and the expression list.

The primary must evaluate to an object that supports subscription. An object may support subscription through
defining one or both of __getitem () and _ _class_getitem_ _ (). When the primary is subscripted,
the evaluated result of the expression list will be passed to one of these methods. For more details on when
__class_getitem__ iscalledinstead of __getitem__,see __ class_getitem__ versus __getitem__.

If the expression list contains at least one comma, it will evaluate to a t uple containing the items of the expression
list. Otherwise, the expression list will evaluate to the value of the list’s sole member.

For built-in objects, there are two types of objects that support subscription via __getitem _ ():

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value is one of the
keys of the mapping, and the subscription selects the value in the mapping that corresponds to that key. An
example of a builtin mapping class is the dict class.

2. Sequences. If the primary is a sequence, the expression list must evaluate to an int ora s1lice (as discussed
in the following section). Examples of builtin sequence classes include the str, 1ist and tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences all
provide a ___getitem__ () method that interprets negative indices by adding the length of the sequence to the
index so that, for example, x [-1] selects the last item of x. The resulting value must be a nonnegative integer less
than the number of items in the sequence, and the subscription selects the item whose index is that value (counting
from zero). Since the support for negative indices and slicing occurs in the object’s ___getitem _ () method,
subclasses overriding this method will need to explicitly add that support.
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A string is a special kind of sequence whose items are characters. A character is not a separate data type but a
string of exactly one character.

6.3.3 ¥lH

DIRRAEFP IR (FAF s JCAsFR) AL B NI, U1 wT g A 2k sC A LR
widel A E TR YRR

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

upper_bound = expression

stride expression

HEAL I TE S R — L (BTSSR AT R T LI B, B TR
PR AT LBAEDT R U0 . S T GRS, T REALE SO SR SBT3 T 07 9 b1
SR BRBCRE L (5] 90k € A LR H L TR L)

Y P 5 SR T8 . TCALEAL—RAR T IAO ST 9 R BT R 5] (5 A -0t
_getiten_ () Jik). MRGFFIREEED—NEE, WHAFR— LoD 5
WIS, BRI, I UG —A RS, WIS R RIBR . — R 0
BB ORISR (SR 50 2205 1) 1), BMRIY start, stop Ml step B 510
RERPAHA T, AR, BWI0EH None F L.

6.3.4 iAH
JIr VS R A P T R 23— B8 A SR IAT— A TR TR (14 function):

call = primary " (" l[argument_1list [","] | comprehension]
argument_list = positional_arguments ["," starred_and _keywords]

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

| keywords_arguments
positional_arguments = 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 = identifier "=" expression

AT AR (7 B B SR A A M S

BRI AURE— AT S O P s, B RS, WERRIE, K%, KEpm
AR call_ () JrERX SR TN ) o A 2Rk e 8 B
WS 3 47 L — A5 T FRIE R Wiparameter F)ZE R

WARAAER TSR, ENSulid LT RO BB H. H5E, MBS HaE R
BIRFN . WRA N AMCESE, MBS N A0 A5, MTEN TS, R
el B HAS R 23 A (AIERAR RT3 58— A IERSHCA A R U GE S5 — 2307, I ) o 2R = (o
CHHE, WA TypeError . HM, HSHEMAZMHFTIETE (AIHRAN None B2
BEAENL) o MPTA S HUEBISE R, M ORIEEY 23 (R R E eR U ORI R . (R
HE XHBRONER ST I, 4RSI I A S VRO E T, R 8 AR
SEAA R 25 LS BE R R BT 36 525 SR DI 5 I 25 G o ) A RAT AT — AR IE FE 28 (3804 8 E O,
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W25 % TypeError S, WM, CHEASMIFIRSPUE AT SEGIK.

CPython implementation detail: 446 52 L v] G2 $2 ik (& 2 BOK A 2 R0y N B R £, BB ATHE 3
P a Ta “ard” , FIEARELA X F R M S48, 7F CPython ., DA C %5 H
PyArg_ParseTuple () SRMRNTHSHUW ek HL Ik 8 T X F Ot «

WRFAELIEASHE NS ESE, 251K TypeError 7%, FRIFA—MIEXSHMEN T
*identifier M)yL; TEMIEILT, REASEMEZ MG TZRESHPTH (WREHZ R
P ESHA— 25Tt ) .

QEARATA R AR SEO A 52 RN IENS AR, Fa51K TypeError 54, BRIEA—MIEXS%
il T **identifier A, RIEXSEREZ - ME T 2R XEFESEFI (FH XEFEN
B SEEAE N SN AIE) , MR Z R XETFSENN—4 Ghr) 74,

AR B P LT *expression )3k, expression MUK —A iterable, S HixTERRXTS
TR S AL IERBIMIN BESE T £(x1, x2, *y, x3, x4) WH, W yRKEN—DFF vl
s YM . WIE RGN T — W M+4 NLE SR D, x2, y1, ..., yM, x3, x4 FITH -
XA — A R B AR *expression AETREH BT B2 X ETF SR X 6, HESHEXBETSH
(PARATAT **expression B4 -- WF3C) ZATHALEE, [Ht:

>>> 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'
>>> £(1, *(2,))
12

FE [ — AR [R5 B 7 220 *expression A AL, ISR EAERTRIE AN & K4

R BRI P BLT **expression Ak, expression MUK mapping, AR
RN R TSR MR- KRB TFOAAE (FARARBTSH, d0RASN—NFE), WR5I%

TypeError ﬁﬁo
i} *identifier 8{ **identifier MAMIEXSEUNREM A EN BES RS M 8O T S AR

TE 3.5 BUH S oR B0 T B S AT « A+ Jptd, (P ESHOTRRIRAE W IE O RIRE () Z )5, T
KEETSROTREIRAE FILIF L (%) Z 5. 1 PEP 448 JGERAIFEUL

BRARS & T RE, RS ARIENE, REEHRATEER None, & BI{ER T BT T xR

SRR

HPE s SCoRE: BRI U SRS BAITT, FHF I AR ASHON R RS MA 5E —F 2R IE e S
BEFIN Y ZHG MRIES W 3200 — 4 BRIBHIIT ret urn BRI, b HAE 2 o8 EOR
R [

WE B ik BAGERUOM T RS A N E R BN iR A 2 L built-in-funcs .
PR RIS — D H LBl

BB itk VAL E E SR, AR AR SR RS RS H R L — T %G
IR — R

RGl: ZRMAE A __call () Ik AERBCRAFEN TN ZIE.
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6.4 await RixxX

Heddcoroutine WHRFTUAZ R —Nawaitable 314 . R fEXE coroutine function NEBHFH .

await_expr = "await" primary

3.5 BRI

6.5 FEHHM

s BT GEE AR H M) —Teiz BAT 3 5% (A0 SRR I A M — oz BT . Ajvkan
T

power = (await_expr | primary) ["**" u_expr]
P, AE— DRI SRRz R H RS, AR A 2R (A 2 IR B
HSRAENF) : —1%*2 SR -1,

FIZFAF S AP SRR N E pow () BRBUEARIREIRTE G SR A2 SR ol 2800 )
SERKITRITIZI . BES S SO MR A, S5 R s S i AL

T int R BAERL, SEEH A SEERHIRZRA, BAESE —ASECN S FEIRMEL T, A
SRR R float SR T-4ar i float ZRAUFLEIR . Bil4n, 10**2 &[] 100, Jif 10**-2 i&k[H] 0.01,

XF 0.0 T MBI IRIBEN T ZeroDivisionError. X HEEHAT A EURIKIZE KRR 1] complex %]
. (FERWIRAH X5 valueError.,)

WIE AT R R __pow__ () JrikR HE Lo

6.6 —TTHEAFLEZH
B EARIRE A BRI B 56

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

Y - (fED) 2845 20 A Ry SR E s BTid neg () RO ERER.
FLEA + QR A 25 P 280 sl pos_ () FRAITIRRER

HEHN ~ BUR) BEF XIS B . < BFEAIUEE SCh — (x+1) o B RER TR
REB T invert () FEERITIR HESCHR

TEFTA =L T , WEPRSBEIRBAIER, K514 TypeError R .
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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 I= m_expr | a_expr "+" m_expr | a_expr "-" m_expr

BREAF * ) ¥ HSE R . WASHECE BAECECTY:, 88— SR ACN B Y — A5
B AURITH . FER—MMEOLT, A ECE R AR R BRI AR . FEIG—FMEOL T, RATE
YIS S P ek =7

Wiz B AR mul_ () FI__rmul_ () JriEEEE L.

BHEAF e (at) W H bR E M THMETeYE . %A HE Python 2B ST L2 AT .

3.5 FriRYige.

BEAE /(%) 7/ CER) R HSEIWT . WA ECE SR e o R e 8L BBOM bR 2 it
—A float {f, BEHAHEEFRIZE AR HBEG BRI 45 Rl 2 i ) floor” pREGIATEARBRIEMZE R . FRAE
MizE k5] % ZeroDivisionError 45,

This operation can be customized using the special __truediv__ () and __floordiv__ () methods.

BEAF 5 (B K 58— N SRR S A S B REL. AT SEC e 2R . B S 8
HEXF| K zeroDivisionError B . SETLUCNE S, Hln 3.14%0.7 %F 0.34 (Al 3.14
BT 450.7 + 0.30), BUESTRFIARIES SRS S MREE B (SUHE): SRMARHE—
TENT R A BRI 4

B S5z AR PA TSRV x == (x//y)*y + (x%y). WIMNERRSEHEET N E
PREL divmod () ERIFFE T: divmod (x, y) == (x//y, X5%V) s

B TR PATEGEE, BEAT 5 S EAFEE X R ER N T PUTIH W ERF g (XFRIEE) « 45
FRAR LA 4 2 DL Python 2225 1) old-string-formatting —5 .
AR R mod () A E L.

BRIZEAT, BIEBEAFM divmod () BRECRHUE X TEE. WA LERTAEH abs () ORI
A7 RE

AT + (addition) iy th HSEF . S EECE LA ECTY, SCEECAHRIZERNF S . TERT—
FREEOLT , PN B R A R 2R B G AN . FEJG— RIS 0L, KA TP 2 BF R A

Wiz BRI RN add () FMl__radd () J¥ERAE L.

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

WAz R sub_ () HEEREE X,

VB abs (x%y) < abs (y) e8P HE, (HWFR AR S, BT ARTEE, AR ERGNEL. fiin, BidEs:
V-6 B Python % 50k — A IEEE 754 XU EAE, N Tl -1e-100 % 1100 HA 5 1100 MFEMYIEGYE, IWHAHRFR
-1e-100 + 1e100, XEHUME FIEIF4T 1100, A math. fmod () RIEINLS RN S HA 55— DS R IE A, Hitk
TEXFMFOL N RHR ] —1e-100, fAlAhy =S BT BRI B

2N x AT AR AL T y AR, W T &AM </ /y THESIL (x—x%y) //y Ko FEXFTHLT, Python 23R [l J5—
AEER, DAERFFS divmod (x,y) [0] * v + x % v /RREGE .
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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

~ B RTHSHO TR XOR (5 OR), SHUUMER M REE e Hh 2 — U 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[, Python H Ay WEGZH PSR, IRTAEATIEAR . BAALEH. 7—45 CAFZ 4
ET a < b < c EFERFB NS GER AL N AF

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

Wz H &= Ef/R(E: True 5 False, H&E XY & 7 ik n 5Bk I HE /R{H. 7EMIE LT Python
FHEM/RIZBHE BN SCHXHZAETH bool () .

G A P DMERERIE, flllx < v <= 2% T x <y and vy <= z, BTy BgoRE—K (B
BFEETY x < vy (ENERE 2z #FASHERIE) .

IEP PR RIXFE: W a, b, ¢, ..., y, 2 HFEK opl, op2, ..., opN HIEIEZHSF, W a opl b op2 c
... v OopN 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 REARIVHE (54 EBRPRRS) . XS {EAE Python Hijg— A4
SR B, XESAEH A — TR, H., XGEFAZOR AR E N E I, f
W AR B ALUNSE o RS FATE I TR E R IEAR S . A TR RAA R i il S BT
G LU A e E ST X G

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

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

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

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 NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
Hep ek MR E . A — DR ECHEE RS A EAFTH A S 200100, R x =

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

* None Hll Not Implemented # 2 BFINI 5. PEP 8 &N B %F G 1) He e B 24w i ilad is 5 is
not MAEETBEMA R T.

o kRIS FA (bytes B bytearray BYSEH]) AT HEFT AL IS R A LA . B EICER
BB B A 7 S R T AR

. ?ﬁ% (str ML) (M A5 Unicode AR ECFE (WEBREL ord () ISERY) $25 JLIF HEA T
s

AP A RS S A RE A LR
* J¥% (tuple, list 8 range BYSEHI) R 728 Py LLik , range i85 —ANFR il & A SRR
. PA R G i A— BhE FU R 4 R R A S, ISR TP LR 5] & TypeError.
A A 4 A Y T R T A R . N B ARE I BOE R W R S H A S RSN . X
WA BT REBE [ — X G A SR A I AR FHB AT BRI AR B AT AR A M
PR T 22 T [ ) 7 L LR
— IS, BT R AL MEE, FH HA A Y B e B A% (B
m, [1,2) == (1,2) MEME, HALERR).
- XTSRRI R 2T, HF S HE - ARSI RWHETEAE (Flan (1,2, %] <=
[1,2,y] BES “x )<= YR ) o QRN TCEAAAE, B ZIEHF R (Flan 11, 2)
< [1,2,3] MEMH).

3 Unicode FRifERARRIX 23 2515 (B0 U+0041) H1 34 2.5 4 (B4 KEH T 56 A”). B4 Unicode Hi kK Z B4 F58 HUH —
AR TR, (A — LG A AT i 2D TR PR . U, T 45 WA TR B H T3 ¢ 1]

DU U+00CT 7 1B A% 5 48 4o, T DAJH— - U+0043 R(7 1 2 sk 75 (K0 T 2Bk ©) il 1 — 1 U+0327 b fii
R AT (LA ) SRR
TR, HARE B 24K Unicode ORI BHETTHAR . X TTRELE A KINEE, B4, "\u00CT" == "\u0043\u0327"

H False, MAPINFAFHHMUERIE— MR TR WA TR SR T 58 C7.
TG TR (WX AR BTV 7 20) XA BT AL, M unicodedata.normalize (),
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o PIDBRS (dict WSEBl) A EANSE, A0y ALY EATRAMER (58 18) X, BAER—2k
B b ME B B .

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

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

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

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

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

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

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

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

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

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

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

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 #RIRSLLE

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

6.11 HREHE

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

HEPATH/RZBEAET, 8024 FB A Tt fliE e, LN ES ST I 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.

BHEFnot FHELSECNIRMER4: 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 #ORFREIHR MIAEMZEELLATUN False fil True, TH@R MG BORIE VRS 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 BT IIfE: WS PEP 572 1 il Ay IR 2R A -

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

expre551on

FArRIB CAMFRY “=JtsBAF") TERTA Python iz 5 H HLA R RAY L 5E 4L -

Kk x if C else y HIE@MEM CTMAE X RKIL. WR C NI, x FFRORMEH BRI 75 WA
¥ SRAEFH IR ] HAH

25 PEP 308 1A KA MFRA TR

6.14 lambda FRiER

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

lambda 33k, (A B} FR N lambda #4 FL) ¥k T 6] @ B 4 K 5. F£iA lambda parameters:
expression 77 AE—NERENSR . ZARMAX R HELT HLAT 208 AR

expression

def <lambda> (parameters) :
return expression

THZ S A0S T A KBRON RN AL . TEEEE I lambda FksCBIH s ECA REAL & B B .

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 . HIEEERWAUN—Aiterable. %R ERXT S GR AL R T, I
PALE TAEPR OB R TH . FIRSER G2,

3.5 Biicfe: FahABR PR AR SR, RYIh PEP 448 4211 .

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 $% 75 24 I X R ORI . (EERAEXT R AR, A& T A MgeR{E.
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)
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(£ L£50)

exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

X Python I BEAFIIILSEFHEAT T R4E, Mmoot (BoedbE) FIRIRILedt (BEghiE).
HAT FTA NIRRT BA M. BRARA B Chas i, W BAF T ooz, M ook
WIIBEMA N EZ A (RT HisE RN RAH).

TR A ARSI S A A R e, H R ks AT Brlid i e 2 A B
P

EERF ik

(expressions...), 4B UM B H5-5 ) £k =0, FIREIR,
[expressions...], {key: value...}, | FHER, £5E8
{expressions...}

x[index], x[index:index], x (arguments...), x. | #1H, Y5, WA, BH51H
attribute

awalt x await Z5iA7

* % ;Ej:Ti

+x, =X, ~X 1E, 1, ##{y3dE NOT
“Q,/,//,% e, FFETE, B, BB, BUR°
+ - IR

<<, >> F2 2

& i 5 AND

b #3755 5 XOR

| $5 78 OR

in, not in, is,is not, <, <=,>,>= I=, == P s B, AL B A I A A T A6 T
not x /R AE NOT

and /R ¥ AND

or /K% 45 OR

if--else Rk

lambda lambda FiA=

= T EESIEEN

SRR * o BRI RR AT A HA I FAR S (- TCiEFAF, il 2% -1k 0.5,
O & BEAF M Tk ks TR & T S R RE I TR Se g .
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@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ@oﬁ%%@%@%

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

7.1 REXIED

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

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

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

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

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

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

| subscription

| slicing

| "*" target

(SRR — TR B3R, 3 5 aEE L. )

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

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

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

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

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

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

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

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

class Cls:

X = 3 # class variable
inst = Cls ()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3
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SR IAA— A T A S B, flindid property (O BIEAYFHL R,

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

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

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

XTI E XAG, SWM__setitem () JIIRIFHPARIE LIS EL.

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

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

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

-
([

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

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

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

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

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

(EZ R —35 TG =S s E L. )

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

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

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

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

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

annotated_assignment_stmt = augtarget ":" expression

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

A ALIE &) B ZRHET ORI ERAS H AR,

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

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

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

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

S0

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

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

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

7.3 assert &%)

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

assert_stmt = "assert" expression ["," expression]
fRiBATE S assert expression ZfT
if _ _debug__:

if not expression: raise AssertionError

PEIE I assert expressionl, expression2 Z{fT

if _ _debug__:
if not expressionl: raise AssertionError (expression2)

ARSI B E __debug__ fil AssertionError f§nHA T E AN EA &, AL, N
BACH _ debug_ TEIEFEOLT N True, FEWSRILLI N False (X Eﬁﬁé‘ﬁ?aﬁIﬁﬁ -0)o WIRAES
BERPERAUAE, RIS E AR A o assert iR A AL ATACRD . i B L TE AR 7 B P & R ek
BAWPEIE: ESBE MEGBER— B 2R

WU{EZY __debug_ ZARIAM. %A EARINESTEMRER H I E -
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7.4 pass &)

pass_stmt = "pass"

pass MR — BEPHATH, H2ER KA. B LIEE LRE - 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)F M. WRIRLAFRABIE, K25k NameError,

JERIET N HIBCRIT] R BN B 2P B2 FH B S AU 5 R — DU B S TIRE S — DA 26
A=Y (HEV X — e iU R X R GER) o

£ 3.2 U FEZ BiCA T, SR — AR PR E R B AR B, R Ry 44 2
[ R AR

7.6 return iEfH)

return_stmt = "return" [expression_list]
return R LR S IMBIT B BUE SO E RS, Ao i BT 308 iR ErAii .
IR T HA IR, ERPORME, BNPA None B,
return EIFYHTREIAN , HAZEHS I (& None) /AR [IHE,

Y return RHEGIRE N — DA finally AW try AR, % finally THEHPITAEHE
1E B I% PR AL

T ERARRE, return iBRFRARAAC T FE Stoplteration #5| %k . REIE (41
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @,

DS HEMBEET, — N Wreturn IBEMERFHERBC B WHFHFH
StopAsyncIteration #{5| %K. —PAEZM return IERTEF AL NG R BT S R ECEEAR IR,
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7.7 yield i&)

yield_stmt = yield expression

vield {BAIFEE X AR T yield Fik K. yield {HA) 0] I KA WAL S5k yield 265k 2 v it I b 25
METES . i, PAF yield i54)

yield <expr>
yield from <expr>

SEFT AT yield kiR

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

yield FRXANTE) (AL E Lgenerator s T, F ELACHH T2 1 pR B sR B S A ol BiUE X
] yield 5t A ABEASZ E SCBIHE A 2 25 s o 5 {1 10 PR K

A Kyield i XMERATTIHSFyield 75X —T7.

7.8 raise &%)

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

If no expressions are present, raise re-raises the exception that is currently being handled, which is also known as
the active exception. If there isn’t currently an active exception, a Runt imeError exception is raised indicating
that this is an error.

TG, raise SRR —DFIRAKENFHAG . BN BaseException Y TIRELH. AR
ER K, UHEN B AT S HO L BRI RAT R B .

S KB R LBIRAE, EAEHIA L

A traceback object is normally created automatically when an exception is raised and attached to it as the
__traceback___ attribute, which is writable. You can create an exception and set your own traceback in one

step using the with_traceback () exception method (which returns the same exception instance, with its trace-
back set to its argument), like so:

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

from FAIMFRFHE: WRAR A, W A Ri& XA 73— i FEu LBl WA — N5k
B A FEIB], ERHEN TSR __cause__ JRYERRIREIFN G AR 78 . WRIRFAALE 4
FH2E, XA IR B LB A R 57 SO __cause JRIEGORIREI BT MR . AR
PG K S AR PR, WA S AR R T D 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>

Q)
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(£ L£50)

RuntimeError: Something bad happened

A similar mechanism works implicitly if a new exception is raised when an exception is already being handled. An
exception may be handled when an except or finally clause, or a with statement, is used. The previous
exception is then attached as the new exception’s ___context___ attribute:

>>> 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 R AR £rom FAIHRE None S LN LAII

>>> 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

AREEWNEZEREETy —TEE, XS ENEETEry &5 —TEE.
TE 3.3 MU None BUAE AR VFWE FIAE raise X from Y H{ v,
3.3 Biilhag: i _suppress_context__ JRMRMEI FE LT X HSNER.

7.9 break &%)

break_stmt = "break"

break fEiEk ERSWMBT for Biwnile TR E M, (A2 BTGP A T0RY o B ek 28 5
SO RE RIACH o

EXARLEITANZIEER, MR AIER) else T4, BaBkdiz 4.
ﬁn%—/l\for ¥ b reak Prdgl, ZERRIFAH H ﬁ%ﬁ%ﬁiﬂ:‘uﬁﬁﬁo

Hpreak FEHIGL H— A finally TAMcry BRI, % finally TRSEBITAEFHHEIE
BITFIZAEER
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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 155] (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

M E 2T (RIS 0) BB XA A2 BIAA T, 0[] 5k 2614 43 U ST 1Y)
import 15/ —#E,

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
© WMRBIARZ GG as, WIRTE as Z M2 PRI B0 E 2 T 3 AR

o WEREA R E AL FR, AU AR frm SR P, WASBR A 4 B 0 2 21 Sy i 44 25 7]
PR B S AR5 -

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
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 AEBNZEN:, WHE]& ImportError,

4. WG, FEXHZERT AR a2 2500, ARA as TAIMGE IR 2R 208, R
FJE L 2 B

module
relative_module

54n:
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import foo

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

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

H FH W W H

WRARRFFIN RSO — DS (%), WA SR i A 44 FRERIF % i mpor e TR BT ERI AR
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RASEOREfE R WAYA
EXL, B —ANTRERYIR, WOz i e e AR AR 75 __all__ T4 4
FRAR A A A I FLV S5 SR __all_ JAH0E L, WARZHRIEAE SR G4
2RI ITA A AT RIZFARF ) T304 FK. __all N4 EFEREAAE APL B H ARt
Yo AN T AN JE T APT I — P T (5 A eAseke oy s ARG A PEASE )

WAELAFEA R FA - from module import * - (UFERIZES B AVF. ZlAe K ek sk Fioe Ll
HERT| &% SyntaxError,

W45 8 BT AR B, AR R X AR 24— IR S S — N2 e, W]
PATE IR — A w2 AT A, AR AR Sl TE £ rom 2 )5 48 A PR R Bl A v
MRS, RAT ATEAR TR & ) A RS 00 T fe e Y i 2 R a5 2 B2 D% . — DRI
FRRNEPITFANESRITEN Y H L, WSS RR B MRS A RS RN B, K
HWEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NAY— MBI, W& ARG
A pkg.mod. WERARIAT from . .subpkg2 import mod W FTALNLE A pkg. subpkgl MARKEFEA
pkg.subpkg2.mod. A FAF AR UHIL ELE QA8 F 80 —F5,

importlib.import_module () BHH AR AEH A E B AR I RS .

Bl &% — it import Ml H £ $ module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i&%)
future 3% &) J&—FREFXTARIEAR IR 2, T8 BB R A Y, 24 (AR o 1) R SR B4 Python 4T HRUHH AL
SRR A TR O S

future TEAJH H B2 (AR TETE 5 P 5 A TR UER Python RARMA M IR E WA S . ERFET
BRI SR BAE P SURARE 2 T R A TR 8 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 B AHESEITRRIF LA ALE 1 3. W] DA IAE future 15472 BiAT HA:
o B SCRY AT (WERAFTE)
.« R,
o 27, AR
o HAth future 1E4],
ME—TFEE ] future TR AOEFME S A7 (3L PEP 563),
future 15/7) BT )2 F B BTG 7 245047595 S~ Python 3 BTAT] . H A 4145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #

with_statement. EfIMCEBCHITRI, FAEMEZANEBRE, REEMNHREZRNT HER

me

#
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future T 7E 4 13 I 2 BRI ACRE IR B A% O T 1 SCAA RO 5 5 el e A A [] ) RS e S B o
RS AT RE ST I BRI TETE (BIAVEI PR ), TP DL T ik T RETE 2 AR IR 5
FORMATRLER . XA P E N REHER BIEATI Jr A 1

XEFALA LG E W R ATIRAS , G s ZONLE MR LERR PR FREGOE L, AAREA future 3R] 6 & RN RFE
W 25 | 2 4 2R I 2R o

FLHEGEATI A S AL import IRAIHIE] - FEAE— NG SCRTEAIUI IR R __future_, ERTE
AT future TEAJIF LA 195 BERA

FAR A7 IHE T future $541) BT 2 1 O35 451 -
THE R AN R AR R 2 Ak

import __ future__ [as name]

XHAE futare 15475 B HE 2R B RARTE CETEIABR 988 import 154 .

FEERAE R, 1@ad %t Code compiled by calls to the N % exec () Fl compile () B TRz fL
AR T — S future IR RO M 2 v, i (8 future 3R] BT RERAGTEIEAITE SC. BUAT M
A PSS compile () BYRATEES UM ASA ] - TS 5% R AU SCRE A T RS -

TR H A ARREAR R AT F AR future THR)REFEARRRAS 2 35 LIS 10 S AP A SR — AR & 20
M7 -1 BIHURSN, AT MEARLIRRIT, HIZMANE fuwre i54), EREL TSI
AT IIA Z SRR R

S
PEP 236 - [M#] __future__ 47 _future__ HLHIAYHRAIFZIL.

7.12 global &4

global_stmt = "global" identifier ("," identifier)™*
global HAEVEM T BN YEHINFE . BEWE IR R R el &R & . Eaae
JAE B AT REA HE] global 4T, Aid H HAS S 0] DTS 10 42 )5 8 S M A = B A 4R AR &
fEglobal ERIHH|H A FRAFEER — RS E % global WA BIALE A .
TEglobal WHAIHH| AP R E SCHTERSEL, WARETE for TRIFMTERIHAR. class L. &
BE X, import EAJEASBRRHEE T E Lo
CPython implementation detail: 4§ ¥ SZHLH A5 il ZR r g 19 _LaR BRG], (ER2 AN B 24 7 X R B
o, PN ARP LI RE S WO R 2K, IR AR AR 1 & .

B BEZE i global @XENTHRITES . BEIE global AR AAT AR EEH . Rl
o, CETERMLA N E exec () BREEAAFER BRSNS 1) global 1A S5 €, 4-1% R E0R FH 1Y
A, AL S AEX AT ER AT AN 2 32 B B 5 i eR B i RS W ) global 15A) 0. X[
FEEHT eval () 1 compile () B

7.13 nonlocal {EH)

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

nonlocal WEAJSERFITEN 44 R 1) 2 HITE ol i) 0 5 1 R 4052 HO B R s B AS MR AR . T
FHINREARTERE, PO ERIBRINT R e R Jrrilban 42 25 18] o XA TE R SRV RS 2R 1 AR BRI 8 2 Syt
PERRLASP H AR 2R (BB ) AR Y P AL it

Hoglobal A IIA R, nonlocal RIS B2 BRI [0 Z HIAFE TR & E R
g8 (FEX AR 24 R BB 98 E A A IS RERETC I SO E ) -
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nonlocal WHAHE)H I ZAFRAE S Z BIAFELE T RV F el i 48 e A 52
S
PEP 3104 - JiRIAM21E M #FR A Knonlocal i RLTE UL .
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CHAPTER 8

EEEARGGHEE (504 MiGa; NS ARRN7 2w ol i ir i & e ima . @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry BN — AR5 & 55 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I A S5 AChS . s RIS E s B R TR &
IR

—HREGERR A A AUl — TR AR AR RRER IR T
AEREAE T HIA M GRS A TRR A — M Al i SR T IT IR A — AN B S 4R TR
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x)

|

EEE R R RAERX S NS 9E L E SR, HIEA N RBIY, Brf print () N 8EEH
AIFT, BEEHEIT:

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

gk
compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_1list NEWLINE | compound_stmt
stmt_list = simple_stmt (";" simple_stmt)* [";"]

THHERIA RS2 DA NEWLINE 455, 2 )5 AT BEUREE — > DEDENT. iR SR I HEH) R LA B2 A — 1A
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SE

REAE A TE AT LB KBTI, AL R (B2 else’ [FETE Python Hgil i 5K
B 1 £ TERLITGRIERAFI) o

N T PRUETE T, DATR 240 TEA LR R BT RO B AT R A% 5

8.1 if i&7)

i £ TR R T

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else™ ":" suite]

X R B B REEERE AN EE (S HF RE T THREESBENE L) b
ME—VERCHY—A>s RJERATZ TR (I B £ AR AR A 2P TEOR(E) « WER BT ik
NBAE, WanRelse FRFURIFAERSPINT .

8.2 while iEH)

while WA TAEFRIEAREF A E R OL T B AT

wm.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

RAFEE RN, I HARIE A FUR AT — ik ARk U (T RETESS — Ik
Rgm ) WA else TRIBAFAEM 2 PIHATH L AR

BT AEPR break IBATESATI L ILIEI AT else THIK SE—THEF R cont inue
TERTET I RF BT A (A A ) A 0 0 R [ e ik X

8.3 for igH)

for IRRIMITRIFS (PIANF47E: . JTTHESIER) SR R R Te R TR

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

%ﬁﬁﬂﬁéw*ﬁ~ﬁ;Emﬁﬁi~4ﬂ%ﬁﬁ%o%%%ﬁammwumimt%@%@@~
AERES, RER LRI IR A B — AT — R AR, R )Y 5B aR By —3% .
T 2 FEHRUETRAE AR (B DL A8 5 2)) BRI (B 45 Eﬁﬂ% RIGTAAREINAT . 24T TR )
(X STFEFHN A B ERAFTI K StopIteration FHEBLZI KAL), else FHMFAIENIRFAE 2
Wit AT, I IETERR.

A FRE P break EATFERITHHF L LR EA AT else TAIE BT R R cont inue
ﬁﬁf&ﬁﬁﬁ%ﬁ%ﬁ%*%ﬂ%%ﬁ#%ﬁ? WKL AT, BUEAERAE N4 else 1)
AT
fﬁfHAﬁEﬁﬂ%¢m'% TPRAE . SR R 2 BRI S AR B BT A A, B35 HE for FEER A
iy

for i in range(10):

QNiti%29)
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(£ L£50)

print (i)

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

H bR5 2 o i 2 FRAE TR R SE IR S0 4, (HRERES) R as, WA THRA RN S IEEF k(. $2s:
WE AL range () &R ARl ER A EEDF S, & T Pascal PR for 1 := a to b doiX
R BN 1ist (range (3)) £RMIFIFE [0, 1, 2].

WA MPITEIER R BB s A — MR . (XA TR AR T R FPRIplans R ). 2 —4
WESTH RS BT R IR ER F— DR R, AR UCR U & BT Raeid . 4T H B E R B P 51 B I 0
&Ik XEREMAE AR TI HMER 72480 (28 M—31, F—Itseiid (RogH
PRS- AL I E AL BRAY A BT ) o R0, RS A ARTE 3 91 24 1 SR T T 4 A — S0, 22 i
DAENEFRH) T —R R B . X P EURRBT AR P85, O G 17 TP MR X AN PP 1 8 U
KB EIA, BN

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

8.4 try iE)

try AY R — AL R R S A PR AN R AR

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

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

U2RBA except TG A AHUCHAS, S AE SR AURD AN A v F Ak ARS8 R s A PR
ARAERS except A1) AR OREI T % T 520, WEORXTALBRES 1 R B, H7E M LA
A ERSXE R ER R (ESPIUER B cry IR IR ) .

YR E]—ANIEECAY except THIME, %57 FAFRUR(EET % except THJTE as KT ZIRHER HAR, W02
FAEE R BT HYE, FF Hi% except TRARFHINGT. FTA except TAJERLAAT AT A TH TA)MA . 433K
THMRBAR I, SRR A ry (B2 JGRSEIAT . (XA WA T R — R A iR B W
AREERE WS AT NZ AL RS ry TR, WANZAE B SRR S B R )

M as B HARRIE ) — DR H0, ERTE except TRIZSHRIN G X4 T

except E as N:
foo

D R SPARA RT R, BRI A final 1y THIESSIR TS AR Bl RN REESEIRRHER.
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BTSN

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

DR S AR 25— DAY 4 PR A REALE except THIZ JRGIHE . 5% SBARFRZ FEFERN 1
B (E SR RFOLT . ENSEBOEAR I IRERT I, BRI R AL B DR AP B3 A 2R R — g [l
.

TE—A~ except FRIKBPATZ BT, A X FH A BAHCE sys Bibed, it sys.exc_info ()
Feifim. sys.exc_info () R[El—3 Jedl, HRHEZ. FHELGIAEHITRAN (S Wik E 2%
vy A7), ATERE PR R KA S YRR R ORI 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, ERME A HH MBEY. try TRSPEIET, BiFLilexcept 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
TiEA e TEEIFED BT

PR R4 R Bl 2 o B AT i recurn IR IR E ). T finally THR)EZHEAAT, BILAE
finally FAIHFBIITH) return iR ERHRIGHITHI:

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

B RFHEELZAG B e 7 — R3], XM raise 1584 MR E G S0 AfEraise & &) —7
w3,

1E 3.8 R 7E Python 3.8 Z |, continue A RFLFFEfinally FA)HR ], X2 B B AR SEEE
TE— A
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8.5 with ig4)

with {4 T A ] L SO TIRE (B Wwith 158 B F L7532 %% —3) F X7 B AR e pd h
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_item

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

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 .

wooA »N

R with IERSRIENER__enter () TrikaRIIN R Z AR, W__exit () KFEZH0H
o B, QRAERS H ARSI FRIEII e 2 A4 R, WIS AU E TR AR R R A s iR ZIUF
THRYES 6 2

6. PATIEAIA.

7. REFM BT SUFBERN__exit () Jrik. WPRTERRRR R R g, WA g
FBIE B E A S EAE G exit__ (). HWAIE, FHREE=4 None Z4f.

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

16 3.1 UOE R scRe > B Rk
S Y

=

PEP 343 - ”with” ifi4y Python w1t h iBAFLIEHIA . 35 SRR .

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)* "," "/" [", " [paramete
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_list_s
| parameter_list_starargs

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

— M RRBUE ] AR — A A decorator FRA T AL . 24 R BOE SONRFE AL 5% R BT SCAYAE T3k
HR R e R ORI SRIEE R AU — DRI S, BB RAE I ME—S B i A -
FLIR AR 0 B R A AR AR B EON R« 24 MigR & DARE T sU o BN A A

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,

TF 3.9 R H: RETH HATATA R assignment_expression HZEMi. TEZ BIRASH, BLiEyEN
HONRIR, HEES L 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, JEEEHTA1E"" ZRIRIES bR A BOME - 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 2 M None VESMERIME, IR i H i X Hb R 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
el — A TEAL R BB RSO BT B4, BIAK— 425 CAL. WIBRAE(E* *ident i fier” SOREIMTER .
E LRIl — BT OB TR T B, By — MRS 2 .
B+ identifier” 2 RHLBHE (U % BT ISR R ML X T BRI 10/ 2 ML EH
(UGB SR T S R G B A

1 3.8 JOE R W AREI / eRBOE S TEE AR URGE L S . 25 PEP 570 T RN .

S DA A triE, BRIBEHEES LRGN E": expression”, [LJESH ] A A IR, &
*identifier B **identifier XHMIESWMAI L. RETLAA “RE]” Ry, HIEXCHTEE ST
FJG "> expression”. XUEHRYEN] DURAEMIA R Python Fik3X . ARy IFEAEA 2 0028 R ALY
o ARE T DAME AR EON S __annotations__ J@MEH AR IE S 44 Bk ok S i BB Bk A . 40
MM T annotations import from _ future_ [, MFRESFEEITHMRAE 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 [

QB B CROVESI— A4 BRAOBRK0) AR BIFEIA i G T A . XA lambda %
SR, SLUCHA Wlambda 7% X, —15. WHER lambda JU 3 EOUE L— AL S A8 der” if
o SAIBRRC PTUA R ) lambda 2352 5 S B M RIS B SRR 28 FEAD 20 . “de £ TR 5305 |-
ORBOR, R AT A& TR B

FUFDRERCION: BT XX e A BN T de £ 15 & XA R OF TR
i 3 o S B T T P25 BT DA 60 6 % def VA0 0 i80S B L 225

s —.
S

PEP 3107 - BRBbaiE: 5] B9 R BRI FLIE e HH
PEP 484 - RPN bRidpgbsiE S e e L RAR.
PEP 526 - A8 bidEny i B E IR AR T RE, G RAR BRI S AR R

PEP 563 - SERMBRIEARNM SRR AT 8 A7 Hp L SUOR AT A i A A 2 RV RAER S5 B A SR
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 MO Ay ] St HERT- 28K g Bl 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

1E 3.9 U B ZRn] i LA %) assignment_expression M. FEZ HIMASH, IGIEE N
Nz, FEHS I PEP 614,

F)p DU R0 (RIS 0E SN E SO RO KB BT RSEp Tt 52, el @ pEnl it self.
name = value fEJN VAP IGE . RMLBIEIED WL sel f. name” KRR, il 177Xy
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

S

PEP 3115 - Python 3000 "PRICHE RFOCEFHE B EON S TTEARISR B, PALC T Aty s A5 eI 2
i SRR -

PEP 3129 - J&eMds WMZSR Mgt initisl . sBORr R iigt 2 4E PEP 318 shigi5 | K.
3 RIS I 55— ARV o B T 2P B 44 250l __doc_ A6 H , Lk %280y docstring .
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8.8 iz

3.5 B HE.

8.8.1 ihiZEREE XL

async_funcdef = [decorators] "async" "def"
["->" expression] ":" suite

funcname

" ("

[parameter_list]

Python Ppf% i PATEZ AN B _EHEEAIKIZ AT (B Weoroutine) . FEMALRAA AT, await Fl async Fi
WAFC O RE KT await ik, async for PWikasync with HFELEMMER R EiA F AT -

/] async def MEYAE S RELE 2 AR ST, RIFENTAEE await B asyne KET.

TEMRERR LA vield from FiksURf5| % syntaxError,
PV R R 811

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

8.8.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable 327 __aiter_ F¥E, % ¥E S H B:1R [Blasynchronous iterator, ‘& W] PATE H

__anext__ J{EPIR M AU
async for WALV M S8 iR AR R A TR AL
PAT ARG

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 StopAsyncIteration:
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 ‘&—fhcontext manager, BEWSTEEL enter 1 exit J5 1k {EHFT o
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)

RESH__aenter () Fl_aexit__ () THHFENWE.
TEVMERBUAZ AMEH] async with i5A)RF5| % SyntaxError,
S U

PEP 492 - {§i}i] async fl await {575 5CBLPMRE REHREAE ) Python v ig— A~ IE ZURY SRS, - HE AT LY.
SRR o
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CHAPTER 9

T2 4R 14

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

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

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— LR ;
o BT MEBY exec () BRBUFAFEIT;
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL 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 (EPESRAATICRLEA S PEHFE) . 1 ! FoRFmmi il (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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| 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:
| Tyt

t<<="
'>>=1"
Toxk=1

V)=

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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(8L 7))

import_from_targets:

[ "('" import_from_as_names [','] ")'

| import_from_as_names !','

I Tk
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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(8L 7))
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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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
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

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, we expect
# 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]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param no_default+ lambda_param _with_default* [lambda_star_etc]
| 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:

(FOAkED)
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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_param_maybe_default+ [lambda_kwds]
| 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
noteqg_bitwise_or
lte_bitwise_or
lt_bitwise_or
gte_bitwise_or
gt_bitwise_or
notin_bitwise_or
in_bitwise_or
isnot_bitwise_or

| is_bitwise_or
eg_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

o
I4

§':!

[lambda_kwds]
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| bitwise_and
bitwise_and:

| bitwise_and

| shift_expr
shift_expr:

| shift_expr

| shift_expr

| sum

L

Tt
TS>1

sum
sum

sum:
term
term

| sum '+'
| sum '-"
| term

Tx!
v/v
l//l
l%'
term '@
| factor
factor:
| '+' factor
| '-' factor

| T~

factor
factor
factor
factor
factor

factor
| power
power:
| await_primary
| await_primary
await_primary:
| AWAIT primary
| primary

Tk T

primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments]
| primary '[' slices ']'
| atom

slices:
| slice !',!
[ ', ".slice+ [',"]
| [expression] ':'
| expression

| NAME

| '"True'

| 'False'

| '"None'

| '__peg parser__'
| strings

| NUMBER
| (tuple
[ (list |
[ (dict |
|

group | genexp)
listcomp)
set | dictcomp |

strings: STRING+
list:

[
listcomp:

factor

[expression]

[star_named_expressions]

shift_expr

l)l

[l:l

[expression] ]

setcomp)

v]v

QS
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(8L 7))
| '"[' 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_if_ 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
(FoHEE)
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| star_atom
star_atom:

(' target_with_star_atom '")'
'('" [star_targets_tuple_seq] '")'
[ [star_targets_list_seq] ']'

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+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME
[ "('" del_target '")'
[ "('" [del_targets] '")'
[ '[" [del_targets] ']'

t_primary:

| t_primary '.' NAME &t_lookahead

| t_primary '[' slices ']' &t_lookahead

| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: "(' | "['" | '."'
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>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x Ui 4% 45> Python 3.x AASHY T H., @ MENTIRAD , ik [y ARAFTARS , AL 34 oK 22 %5k Tl
BRI

2t03 G HEFRUEE Y, Fidifh 1ib2to3; $EAL TS AT & Tools/scripts/2to3. FEN
2to3-reference ,

abstract base class -- fIR M TG EKRFR ABC, JEXtduck-typing BI#h 7S, BHEAL T —FpE S 3%
FR, Mz FHEMB T EA hasattr () B TARMBCE HICER (FIEEHE K7 i%). ABC
SIAT T2, XM IEgK B HAh3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- JEfif KCECR| AR, KEME. REOES SR MERFRE, 8@ VE Rype hint KfH .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

complex (3, 5)
complex (* (3, 5))
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S LRI 0B PO B RS R AT IR AUNS 00— ARAGEY, (ERiR
BT IR AR — B BT 0 (2 DO ) R AL

7B Wparameter KiEFRZFEH, FIWFEF SR G5HSH XA L PEP 362,

asynchronous context manager -- 5326 FFSCEHS I B X £ @ o & X __aenter ()
Ml__aexit () FERItasyne witch iBA)FHFEIITHER . B PEP 492 5] A,
asynchronous generator -- 55252 &3S 1% [0 {H Kasynchronous generator iterator WK%, & 5# Hasync
def & LPMREREARALL, RFRZALET ERS yvield REAAE— R fEasync for fi
FRep 4l A1
WATE 238 50 AR e R B, (BAE R T AT B2 8 7 £ A
FIB RS S, T PR Sk
— AR AR T R await #iIEX B F asyne for Plfkasync with ],
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WXt % J@ Tasynchronous iterator, 4ffif__anext_ () JF¥EE SR B —AS 0] 225 050 4 5k AT
S A AR BRI EH B N — N yield Rk
T yield 2ImBFEFEIE, 0L HACE I TIRAS (EIGHHAZ SRR vy i50). 4% 75
AR EEREGHM_anext () IRBIWAERFAGARIKE R, EXNEFFAEARLELHIIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- 2B [ R W] fEasync for i) o g WX & 20 o B
W__aiter_ () F{EIR[El—Aasynchronous iterator, H PEP 492 5] A,

asynchronous iterator -- 5330S LM T aiter () Fl__anext_ () HEMXNS . _ _anext_
WAAR [l —A~awaitable X35 . async for LRI PR RARM__anext_ () Jr PR I A5
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- R[2E R0 R GEfEawaic FkA P M HINTSR . WA coroutine iR B __await__ () 5k
HIXT% . 20, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wiext file T REEMSIES st MR SRS,

bytes-like object -- ‘F=YiRAf 4 7 #% bufferobjects I H. 8 F ) C-contiguous )3T %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FERNH
AIAEZ R AR E P XA R IE RS . PR R SR A Sl i B R R S
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
S T35 bytearray DA bytearray ff memoryview, HABEVEE SR —HEHIERIAR T A
AIARRT G A R—RE) s X636 bytes DA bytes X4 [ memoryview,

bytecode -- ‘¥ {ifith Python US4 4 it 751, Rl CPython fifeds 7 Python F& 7 (1) A .
TR ZAFAE cpyc SUHH, IRFEEE IR A TR —SCHFB BB SR (AT DA G 250 5 558 2 13
SR, R I AR S IR DRIt machine 2 1. 59 BT
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATIHE 25T ATE dis BEHP) SR h AR A .

callback -- [ —ERSE L A U DATE AR B9 A1 209808 FH 1) 1Bl R iR £

class -- 38 FRANEH FE SO SR BNR . 2808 SGE AL B R ISR SEBIBEF T R T v L.

class variable -- J8A8 & 7R AR, I HAURTESRMZ I B (MAS LR L H P IE 20 .

9
9

SR E. WPRFEIERE

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF SR REAEL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —A>g float) , PHEWAEARAH R B GEAHM, A IAF5 % TypeError. WEREA
%%%ﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 X EE LA G B, Hod A P ER LR R A S A A B A
MERUR ERCRAL (-1 M PO iR) mSefiedl, W Efesh 50 1, FE T 5 J. Python NE
TMERE SR, R TRREARIC T 3G A —4 3 RS, Bl 3+15. IR math Bk
RGN R RO A, T cmath, RBIGHETE — OB BB R . ASRARIEGE 3%
AL, BMENEILT- AT,

context manager -- |- F SCABIAS TEwich BRI, @ X enter () Fl__exit () TR
BEHIFRERRSHIX S . S L PEP 343,

context variable -- |- F 305 —FRIEH B LR SCAT ARA AFRIPER B . XRUTFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT  RE ARSI KRS AR TiEE:. 20 contextvars.

contiguous -- ¥E8; — NEp IR R C #4218 Forran % 5t SW0A R HELEN . F4EZ /2 C Al Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4k C-IESEA Y, 244 AR HES I B — AR5 V5 A 4% B i fe i . {H2 7E Fortran
LR NE ARG etk

coroutine -- PRt VHEEE THIREHIE — BB . THIRE AT DATERE— St A e — B . B2 AT A
EHFZ AR S EFEA L BEWKE . BfllEidasync der i5APREH. 1 PEP 492,

coroutine function -- PPFRERREL 1R [B]—coroutine ST REL . VMERE AT @idasyne def {EA]3RE X,
HA e & avait, async for fllasync with Y. X2 H PEP 492 5| A K.

CPython Python #ifiE = HHITESZI, #F python.org b % 7. "CPython” —ii] [ T b B4 I S B 5
S PLAG14n Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N EREUI R AL, EEMH ewrapper EVATE AR TREUS e . 20
#RE ILA F4JFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

[l PR S RIE T2, (Rl IR o A7 IR A AT 7T 2 L 2 A S AT 2 5L 3¢
EE

descriptor -- ik 3y (T EXT__get_ (), _set_ () Bi_ delete_ () FEWNE. B—1KE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR BE
SMER— AN BT SHE a 2RI AR A TR b XS, (BUIR b 22— R, WS TE XY
HTRR R T . BRI A o3 O &2 B IR 2 YR AR Python i 5658, RN 242 SRR A BL AT
GIERE. . @, . ESE AT IS | &S

A KRB ARIRNE LG, WS %L 5 B g e

dictionary -- it — A RIEEAL, HA AL A BN A (E . 8T DLRAT T RA__hash_ ()
F__eq () ITERINS . T Perl i 5 P H5°H hash.

dictionary comprehension -- “y2lLifi: 35X Ab A>T RGBT A B0 43 JT R I R B 45 R L —
MEESY, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 WML R ., 20 e) A EA 5 F R T,
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
R R s L Ao BOE RS 2%, WA 1ist (dictview) . 2/ dict-views.,

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoPRERT R BIF A FIESR . sREEREE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgafE KAS , BIFAMKEERE SR SR B0k e K2R/ A I\ D, m
T EEFA SR (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B R RS AT A R 2 SRR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH NSRRI 0] DUEE A 46 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP KGR ICRIFRTER D) TESCHES . X Fh Python # F AU 2 B RS 2 M5 E T 75 1 Bt sl S A7
T, AR B IR IR T8 o P TRT T PR WS 4 s e Kz F c oy Fllexcept 1B4], TH
AHXT A W2 IR LBYL X%, H W F C 2 HAE S .

expression -- kX T PUK HEAMERTEERIC. a5, —NFERAG R RB RGN mE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A 1S AR R R IR IFAEANRER I ER A X Wstatement , Bl illwhile, WRAEW 8T 154
[IE|= 525

extension module -- JJEE DA C 5 C++ i S AUFE, f ] Python ) C API K 51E 540 DA AR
AT A2 H

f-string -- f-F4FHp VA £ P IR T IEE A AR B KT |
15 5. 200 PEP 498,

file object -- SCPEXF S X} AR LT 7] S APT DAMHF T2 HEIXN S (A read () 3 write () iXAE
) o ARIEHATE T XEAFE, SCERTG ] DAL B BLSE G #50F, X HA 2R AU 6, a2 Xt
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;ECXT}— E‘ ‘/‘Iﬁo
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SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SLPEIRRXR file object [F)IF] LiF],

finder -- Ry —Fh 22l AR T AL loader IXTS

M Python 3.3 2 fFAE PP ALAY A R 8% T3k 12 & 4% il A sys.meta_path fififfl, PAKpath eniry
finders Bl & sys .path_hooks ffiff].

LT 5 0 PEP 302, PEP 420 1 PEP 451,

floor division -- ] FIBUBERIE: [ F & A B B BB BCE R L. 1 N BORRIE s B2 /. B
n, FakX 11 /7 ARSI E 2, WS 2R R A EIERGRE 2.75 o HE (-11)
// 4 £RIE] -3 FRKE -2.75 B FaAGEILEE. I PEP 238 ,

function -- F%L 1] DATA] R B REAME R — 215 4) o 38 AT PATa) HAe AT s ZAS 24 IR R BRI AT
R . 25 Wparameter, method F1,5) % 2 SL 4575,

function annotation -- FEchr: B EX B EE 280K [l {E i annotation .
PREFRYE I T £ 2042 7« FInpA T B Z A int SEOFHIER A4 int {H:

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

PR AR PR A PEAR DL o7 202 L —T5,
142 variable annotation 1 PEP 484 X I BB HE A .

_ future__ future i% 4], from __future_  import <feature> F5/~ 4 iFee{d [T F-1E & K Python
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{EL. I P A BB HASRORAE, AR AT LA BRI R A E AT I O OB ZIE 5 AR E
¥ (HE) T EIA:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR FAL 6T A9 A5 RIS #E . Python S 45 | AR —A e ke
WIANFTREAEERS | B PEER 3R RS A R AT 3% B g o WA gc Aot das il r 3% [ i #8%
generator -- 2L KA IR [|—Agenerator iterator WIHREL. EAERRMGIMREL, AR SFETHE S vield
FR A — RINE LSS for-TEFAME BRI next () REE—IREL
W TR AR, (AERE LU O N T AR R4S A A Bk K% . WERFFENE RSB HAE X, iF
i F R ARE L
generator iterator -- 2l R ESERES generator BB EIINTS .
4y e 10 SR, B M AEITRG (G RIERAHERR vy i560). X% 4
M35 1k KB WIS, BB AU EIRSEIAT (X558 YR RGBT e 388 R A 22 IR )
generator expression -- /E R3S RIE R IR [B—MERINERIEX . EHEREBGEE LR EHHH E X
T—MEAAE R BRI for F4], PAR—ANATIER if FH). AR ARIEX S NINZ A 1L
—FRJIA:

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

generic function -- {Z RIpR %L AN [F] 9SS SCBUR R A 1) 224 R BT AL IS0 R AR A TR T IR & vl R EE
SRR R R B WA~ S B

W12 Wsingle dispatch RiEZF45H . functools.singledispatch () B/figsA K PEP 443,

generic type -- {ZHIZI A rype that can be parameterized; typically a container class such as 1ist or dict.
Used for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2 JifBEZR B CPyhon ffRERs Bir R B —FRAILE], B PR IR — B 20 A — A4k
FEAEINAT Python byrecode., JYHLHIE R EXT LA (GFE dict FEENERA) X KiTH
Hy B 2e 4 itk T CPython SEPH . 23 8EAMRRES NS ARE RS 2 RRE IS AT 13, AR 24
YT AEZ AL PR ERYIFATIE.

AaL, BESEAR IR P EER =7 R AR A BT A E AT T SR A AT 55 0 s 4 0 A IR
GIL. BAh, FEHAT VO HEfEmtt B2 S8k GIL.

QA (PASRGARL BERBUE Il )« H MAAE” RSN SS  MAR IR, X &
R AL PR D0 T BOVERE . AR ve X At RE DR A FE R B S AR A 2%, AT
HMELAZES

GELESNE . S0, O% B3 ey K 3K,

hashable - IRl — /XS 76 60 A0 B4 JUZE i JO0 I 40 R IS BRRRR O T o6 A (B
B _hash__ () Jik) . ARSI QAET IR (ERERA _cq () JrH). TRAAR
LA EAT A R 3 PO e SR A 2
A P G G AR M S A BT, TR 30 M Ry B A A PR B
KA 4 Python IR AT AS N BT QAR AT 10 TIASAE (BIUIPIREEI) HORAIAR: R
APASAERE (BIATCALR frozenset) (4S9 7CZEI Iy ATVA T A-RERTIA A5 0. P P2 XA )
RHGERRITIARS 1. AE R A (Bl 5 E CHORE) & TR (AR B B
FEAY 130 .
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IDLE Python f) IDE, “4RJ§JF K 522 BT MITESCHES . S Python A5 A AT PR F) A i o 2 1
FRREAS IR

immutable -- AAn[4E BAREEEAIR S AR QAT . FAFERACAL. RN RN BERE L .
UERALIAFAE— DA FIBOE, WA ABIEFT ARG BN TE TR 28 B A (H A 7 &5 AR
BUANAER UL

import path -- S A¥E 2 E (B34 2 458 ) ARp5ER, SPEERpath based finder I KA
FAHR. FEFAR, WAESFEERKE sys.path, EXFRHEERFEETTEER H EHAM
__path__ J@k.

importing -- A 4—MEH ) Python HTRE R 73— MY Python AURS BT 1 A9 72 .
importer -- FAZY FAHITMBBIRATHI G WX GBEET finder & T loader .

interactive -- 22 . Python a7y — X H AR, RIRAT DATERRRER S /77 ot AT ARk, SERp
PATHERELR . AFAWSEOHE) python fyd (HHT DAEARI TS HLIF 46 53 B b e A
PSRRI ) o FE P UHT AR SO R R A i o X AR RS AER T (LB help (x) ).

interpreted -- g% Python — 2 FERALE S, SZMXH2mEFEANET, BAWEN XA HTFAT
T 1A B ATAE T 248 AR o 350 3 R VR SCAF o] DA BB A 7 i S b St X A 7 v A 7 SC Pz
7. MREANE S E W HA W ANE S E W LS, HRERFEEEITEEE. &
Winteractive ,

interpreter shutdown -- fERESY P 249 Bk X PAII), Python fi s ki ik A —Rrikiz 1T BT B4 R
A A E IR, BB AR B R S5 55 . B S 2RI R ek 55 . X filuk -
FE SUNTR 2R 555 | FH 1R HR i AR AT o A8 SE PR BEAT AR IS v] RE B B A FP S, R R
R TIREARFA R (3 W T Al A5 ML 55 )

fp AR 5 2R M ERE A __main_ ARSI A O 5 AT -

iterable -- WIEIRATG 0575 FILICAUIREG . T MRG0 0 TG BT A7 U2 (T 14 st
str Al tuple) DURHERERR I dict, St % MRS T  iter () JrEd R
TS U getiten () JrikitER HE AR

A RG] T for PRIFA AL HAL T 2 — AU HTr (zip (). map () ..)o 24— 0]
RGN NS HAL BN BRI iter () B, EXRMIZAGAIEAS . XA S T 0HE
AR — MR . M AREA S, AREFEAF R iter () 83 0 CAHELARTS
for WAL MR A ZHAL FIARLEARAT:, AF — IR AR iy 4 728 5 HRAE RN R R AF R s . 2

Witerator ., sequence VA Jtgenerator,

iterator - JXIRAF HORFR —HEARLIRRIA S . ERIAERSRN _next__ () ik (BURHLHEN
BB next () FFEREF A, 284 Bn ] HIR5] % stopIteration S, FiX
IR R PR BRI ORI, GRS __next_ () FEHASHIRG|K StopIteration
S BEUAEAG__iter () JPEMARREIZIERGNE A S, HIgASnE Bk
G, AT T HAD AT GOE G 6. — DN RE WIS 2 R EL VAN
BRI, AR (B0 List) FEAREIRmEMEA iter () BREEGRTE for THFR P Em#R
K7 AP . WERAE AR B0 R R U 2R A48 ) 2 3% [l 7 2 i 18 A e P e R [
—IERENR, ARG R DA

W25 B EF typeiter,

key function -- $tpR% FH e A HOPR RS B pR B, 2 BEAE AR [l ] T HEJF BCHEOL 09 (604 T3 I g i,
locale.strxfrm () A HTFAM— T AR E KIHT 202 1 HE i

Python & 2 T A fuif s Ok HIT R A B0 41y Ko HPadE min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

BRI ECE 2R . B, str.lower () AR AAVEZME K /NG HEF R 5
A, SRR T 1 ambda Rk KEEE, FIAN lambda r: (r[0], r[2]). i operator
R T = AR B SRS . attrgetter (), itemgetter () fllmethodcaller (). HAE
AT HE R 15 PASRECAN RN 4 4 pR 5 s 191

keyword argument -- Yot 28 2 Wargument .
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lambda (1j—>EAfexpression ¥ Y A4 NIRER L, KRB SAE IR A1 lambda BREH )75
> lambda [parameters]: expression

LBYL “SE&FGHER" MY CH T .. XU 5 XS eI T I Bl 2wl i e & mi b 458
PR 5 EAFP J7 U O TG, HRR R K1) £ £ 1)
LAY, LBYL FRLSH “EF” M “BR” ZEAAESFES K. B, AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
HRSER T key T HE A o X DA AT S I N A B ) EAFP J7 ORI .

list -- 514 Python P & [1)—Flsequence. BIR# NHNF, (BT HAMLE F A B AR 55851 3%
i E TR RIS 2R EE R O(1).

list comprehension -- F#fi:'FX AL I —ANF7 51 b 1) e A BUER 73 J0 3 IR B 45 R0 R — R BB H k.
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] BHEK—
A~ 0 3 255 JEFE TN PE R EREOS W AR (0x.) Mg, Horhir AR Tk, ASRAE g
range (256) HHIFTAITTRA AT

loader -- MRS TIPS Z . BUAE L4 Lload_module () W . MNEREE H—
Afinder I3[0, eSS PEP 302, X} T-abstract base class 12}, importlib.abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- Wit —Ff SR R S A FRIF 9B T Mapping B{ MutableMapping fili 4 5 3 v ir # 22
HHERIERRIT R, R E T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JLHEIEA RS sys.meta_path W8 R [l W finder. T2 4 Hpath entry
finders FEHE RPABFFAAHIA]

EAE importlib.abc.MetaPathFinder TG E PR IT S T ¥E .

metaclass -- JLI —F T RIEIMIE, KELWTRY . FFPUMBERIIRE, JoRATHEZ Lk =4
SROFREAN RN RZE . I3 A R A ih 5 AR 2 fe fit—EASE L. Python HFRHIZ AMAET
AR E E OTE . R PGE A T XA TR, HY RIS, JodEn] S fibai K o

Mg %, BTN TSR HE . BB e et mEuRadE. Songl, i
HAVFZALS .
HEZHRS X,

method -- Jjik TEFRNERE LATeREL. WERAEAIZIEM LB — A TR, 5 R 2 SRS B 4
VERHEE— A argument GBI 44N self). £ function finested scope.

method resolution order -- J5 i fRATIRT 32 AT I 5l 2 0 A R A O3 s 8 23R AP BL 2 BT FH B9 S S I
WA Python 2.3 Jr iy 1 i 2.3 ik Python f#HT &% T FAH ¢ BE TR «

module -- Bt XTSI Python (U A —FPLH LA AL, ASBIBREA MLy 44 25 A, Al 45L& Python
Xtge. Wl L importing BAERNEKF] Python H.

5 Wpackage.

module spec -- BiJu i — a4 a5, Hh s AT sk X FAFE. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- W[ AIASKF LA ATEH id () PREFEE RO R SR BB, 5565 Wimmutable.

named tuple -- H.# e8]l ARifr “HAZILH” W TAHEMAPK EHTd, HHEHRIRGuREREH N4
PRIBHEARDT BB . ARAY AT B IA n] e A AR

FRE P ERI R T A4 TC4L, 935 time. localtime () flos.stat () WEEH. 5 HI TR

sys.float_info:

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

>>> sys.float_info.max_exp # named field access
1024

Q)
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>>> isinstance (sys.float_info, tuple) # kind of tuple
True

HLER A AR N ERA (B0 By el 1) o tesh, BATTHE i wE R E XM tuple 4k
HRFFE LA PR Bi Oy 2Ok ATE . XA AT TS, s [ T) K% collections.
namedtuple () Q. JF—MIr:GLLUI—LET Lo S SN BB A ST A Mais ik

namespace -- iy %530 4 25 [ HAS B39 B . th 44 25 181G el RN B, 68 X P e
A (FETYEZ ) o a4 25 AR LB 144 0P 98K SCRpqb . 94N, R% builtins.open
5 os.open () Wil B 24 2SR XA i 44 23 () o B A A A5 S BB A pR A5O3 Bl
e Al AT 4EdP . AN, random.seed () B itertools.islice () XFEEAM T X
R B random 5 itertools EHLA BISZILRY

namespace package -- #iy 473 {2 PEP 420 ir5| A py—f U HEF BRI A 2sipackage, fiy44 23 a4 0]
DA SRR, HAlid T3 Sregular package N[R), BN EATEA __init__.py X,
F % Wmodule,

nested scope -- {REAEHI 7E—AE SGER NG| HASEIRE T, Blan, 785 — K%z WE SRR AT DA
Sl A . HEEREE B ST AR TC . A S s S A2 MR T i
WEERE. 208, £RZENEENEAT2RmA %0 . #idnonlocal XEF RFEA
A2

new-style class -- JiX % X T H /i © 6 T P A R0 R B9 KT N IHFRIE. 7255/ Python it A%
Hr, HUA B IS REAS i ] Python B A9 B R TG e o, BIAN__slots_ . fliRAF. HRALJE M.
__getattribute__ (). FFENHESTES,

object -- X G ALATHARE UBIES(E) PARTUE AT R (I53K) HIEHE. object RigfE{Tnew-style class
R DU RS,

package -- 4 —Fhulf0 {5 TR a1 Python module. MBIAR B, HL@HA __path
JE VLR Python 55k,

%2 Wregular package Flnamespace package.

parameter -- JE% funcrion (B(J5k) & LPHIGA SR, T ERET AR Z I —A>argument  (BAEH
BT, 240%%). ALMES:

* positional-or-keyword: B BT, $8E AT DMEN AL H 20 M2 AT AR 68 F A3k
BN S . FREARIES KA, BIANITRHEE) foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {USROZE, $8E—HAEHL A E L ARNZE WRAELS nli 1 el HoE
SUESFNEFENZ Gt E—A / FARES, BIATTTET posonlyl Hl posonly?2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ...

* keyword-only: {UFRICHET, $8&— A HEGET XEFEEANSE . (RXEFIES T
HBUE LITES IR P S AT ETE S BEETE 2 DB L S Z Hi—1 * g X,
B0 R T kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WIAE{E, F85E ] ARG — IMER R OB SHA R RS (FE e A
BZEHEZMMESEZ)G). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WS KGR, f55E M DMRBUE R R TS (MIIEHAES C 20 %
BYSHLIG). RFES B S AREINS ~* R 3, Bl LR kwargs.

JEZ Al PARIIS 95 5 AT EMLARE SR, ] DA R LE T e SR e BRI -
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2 Wargument RiIEFSH . SHEESHXPPHEILES, inspect.Parameter 35, Hik
% L —%7pL K% PEP 362,

path entry -- B4 A import path W) —ABMNLE, 2Wipath based finder I RAARELF N IIREHR

path entry finder -- Y315 A D28 F— 08 JH X 2 {6 ] sys.path_hooks (Bipath entry hook) i 1]
W finder, YA S REME 1 path entry & (VI AEBL .

#52%F importlib.abc.PathEntryFinder PA T RIS A OB HRAF I LI

path entry hook -- ST A N8y - — Pl XSG, AERIE AT EHER i path entry ThEGBEHLE IO T B
B sys . path_hook FIFR[E—A>path entry finder .

path based finder -- 3¢ T-JRARM BRI BOAM—F L2 54855 AIEE—"Nimport path AR

path-like object -- JEIERX R NFE N UHREHRENX L. BEEXNZT LR — R EREN str
WH bytes X5, AL — LI T os.PathLike PN E . — X HF os.PathLike
P R AT E S os. fspath () REEEHR A str B bytes RAEW LM RFERE; os.
fsdecode () fll os.fsencode () AI#5 5 ARG str 5 bytes HRBPLEIR . X5 2
i PEP 519 5| AR,

PEP “Python #iR I MIECHHS . —> PEP i@ (it 301, JHoKi Python #EIXFR{EMFERL, Bt
7R~ Python [ 4 S H FE B AT . PEP [ 24 H (O A 11 B2 AR RS R T SR SR P 1) S P 35
i

PEP N gV M3 B p i . A XN AR ) A S B A S A A 25T fil A Python [958 115
95 ORI E AL . PEP BIEE A TR X BT 231, I AR ] 3 AT A SR .
%10, PEP 1.

portion -- {55y A8 — >4 2SI B H S SCHHE S (WRTRBAFICT — 4 zip U, Bk X
T, PEP 420,

positional argument -- {35i ¥ 5%t 2 llargument.

provisional AP -- #5 API 77 APL 245 YA T HEFRAEAR ME 2 1Y 11 J5 AR AR PRAEZ S R S A2 1
SRR Tl A S PR B, (HRBEHRC B, il ] REAEAS DT A8 T A 21
O EEAT S AR (SRR R %D ) . WANESOF A2 BEHAT — UE APLEN
AN TR B ™ E BE R BRIE 0 A BRI A R B XA

RPTE 2 X8 APTRUL, [0 G AN HA RSN “Baifr 227 — R A0] A i A B
BRI AR e R B —Fh ) 5 3R A R %
XA AL R SRR E FE RSN W O, R BT B K I ST B E IR . TR WL PEP
411.

provisional package -- 8194 2 Wl provisional API ,

Python 3000 Python 3.x %A RMIERR (X4 FHERAS 3 i KA EE TR L T )« A
RSN “Py3k”,

Pythonic ™ L — B AU B3 840G 1 Python 1575 S 19 KRS AR, AN 2 6 HoAhiE =
A AR R S BUARHS . 40, Python A I M2 B £or TEAIEERAC IS [T — >l 2B AU 5
A IR . W2 HAME B AR Z5H, PN K Python ) A I S e B 60 — it
K

for i in range(len(food)):
print (food[i])

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 —DPASIS MR AR, T R B 4 5 1 H k3 il e US4 26
PR R AR, FHEE XL PEP 3155, X Z RN sREUNZE, IRESA RS54 55—
2
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>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'’

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5|50 XTHFEX M5 HIOEGE . 24— D055 R AR, B 5 R
BRI . 51 T Python AR SR UEE & & AW LY, HE & CPython SEIR—AX4ITTE . sys
HE LT —A> getrefcount () BREL, B 51TV F B R MIBF @ XTS5 | AL

regular package -- WML A58 package, BIIEER —A _init__.py SUFRIH .
%2 Wnamespace package .

_slots__ —FEHEAPNEREG A, 050 7 BH S J 1 S R S AL R S MOk AT B A . BRI R
eI umAT, HEEHGEIFAEY, i RAREE DRG0 T R, B QAR AE A0 W 2
¥, I HHEP SRR,

sequence -- J3-5l —Ffiterable, ‘©SZRFEAT getitem () FRERT R R RS [ TR AU TR VT
W), HELT —ARBFIKER_ len () FiE. WEFFIIEAFA 1ist, str. tuple fl
bytes., WERK dict W Ff  getitem () A__len (), (HEHIANETHEHAEF],
PR Ry B A AR IS AT 2 ) immutable ST JEHE%K

collections.abc.Sequence L R L EN T —PMEFEEWED, BAE_ _getitem ()
M__len () ZANNIINT count (), index (), contains__ () Ml__reversed ()., 5L
P e OB A register () SR BN

set comprehension -- 457 AP — AN TR AR F Y BN A BT TR T IR ] 25 AR B i — R Kk
5¥k., results = {c for c in 'abracadabra' if c not in 'abc'} ¥AERFIFEREE
B, 'd'y. BRIA, RELEFRHLF,

single dispateh - YUk —Flgeneric funcrion SIRIEA, HIHLR LT A BN ST AHE R

Stice - Y Ji- 8 FUEL & T K sequence [)—TBAMOATS . Y RAER B FARRRICRGIZEN, 6 )
et LA DLE S RTRE, BI variable name(1:3:5). Jit% (FFR) BRice bt
slice X%,

special method -- 1§84 Jji%i —Fi i Python [R5 3k, FRXFHEA S HAT Ry & B A B An A 45
G XFOTEMARR T RN RRiR R SO S WA ok 7 ik 4 AR

statement -- if4) (EAEFEFE (—AMUE “H) MALBUANL. —ARIER R AR — A expression SRS
B RETIGEN, FHlnir, while & for,

text encoding - SCAGHR I T4 Unicode /4528 A5 1 EB AT 5.

text file -- A A —FREAS 1S st XM file object. 8 —ASCAS SO S8 B A& 7 7] — N 1] ) 775
W A Bl b Bllrext encoding . SCAS SCIFRI BT ALFGE DASCARER (1or 50 'w') FTIFII 01
sys.stdin, sys.stdout PAf io.StringIO BJEEHI.

TS Fbinary file THRREWS LT F 7 &35 7 B SCHAEXTS

triple-quoted string -- 5 "5 4F i FREAW = MELNGES (7) SE RS () TR EAED
e E SRS 5 SRER PR R EA H 2R R, HRA 2. ENAFRETFH NG
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ARG RGPS RG], FH AT ABS B AT JoT5 (8 1 IESEAT , RS SO 745 Ef IR 5
Ao

type -- JH1 RAIPLE —A> Python X} & FAHAMIE: BRI AR —FIAL, BRBEXTRIZA, 7T
PAVIRIERY __class__ J@, si@ilid type (obj) KIRHL,

type alias - SR 4 — I LI, RIS LSRR A E AR
FAUBIA A R F £ 2527 Bl

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

] DA e ] s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

Z: I, typing Fl PEP 484, H A IS RERTEAN A .
type hint -- JXMIHLR annotation R FIEM . RIS B0R METE E IR 2EA,

RALRJE T, Python AZORFEME, (HHAT SR THELEN , HFAIHr) IDE sC
(M EEL St A

AR, RIEEREE AR A typing. get_type_hints () Kihn, (HEHAE
BT PA.

Z: W, typing Fl PEP 484, H AR I REMITEAIHIA .

universal newlmes -- ﬁﬂi Pef7 — RSSO S, AT A £ %%Wl%ﬂjﬂ g bR Unix (4T
ZER A E . Windows [FJZ55%E "\r\n"' PAMIHR Macintosh [ 5E ﬁ%ﬂ PEP 278 #1l PEP

3116 1 bytes.splitlines ) TR Z ¥ .
variable annotation -- 25 & 1 fif 5(]‘”'r R B M annotation
TERYEAS Sl e @My, T e A (A

class C:
field: 'annotation'

AR EAREE T RO R A 0 BINDA T AR B2 int JRAURO(E:

count: int = 0

S BRI R R AR AR DL 7 AT 2 a9 IR A5 4 —T .
535 function annotation, PEP 484 F1 PEP 526, H Xt hIheea it .

virtual environment -- JEUERYE —FlR M ESCRRE BRI TIN BRI, FuiF Python J PN AR Fy 22
FIFHEL Python 43 B ALK A £ T35 [l — R4 iz 7 At Python I I REF 94T H -

HZ U venv,

virtual machine -- JERIHL — & 5 2l L 22 E W THE L. Python K HUIHL AT FAAT 575 Bt 2 155 2% Fr 26 i
Hbytecode.

Zen of Python -- Python 24 51ih Python By 5N 4125, A By T-HUAE 5 (L RRiA 2 . AR LI
WA AT BRI R P A7 import this”,
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i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A5t 4@ th G B 58 i, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANT S5 . FATBE G R ) SR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils Z0/4-E 44
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .
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C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

H2e 0 S 7E Python FRAR @ BT AR VAT . XEEVFal S MV Z TR —FF . A Kk
VAT R SEBE 51 48 S RO Fe Ak PR ey 35 TG 5o 33t

C.2.1 HF PYTHON 3.9.11 # PSF o] fipil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.11 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.11 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.9.11 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.11 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.9.11.

4. PSF is making Python 3.9.11 available to Licensee on an "AS IS" basis.

PSF 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 3.9.11 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.11
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.11, 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 3.9.11, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 gy BEOPEN.COM o] {ipiX
BEOPEN PYTHON FFJi4 A M3 &5 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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
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

(N oiaRs:)
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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 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]Hpix

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.11 DOCU-
MENTATION

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.

C.3 #Ur R Ha0 3T aIE SIS

A58 Python Z A7 SR I 50 =7 FPFRVF TIOR8, %0 B AN se B BRI R 19
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)
1. AR 2RI eI (F)

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)

C3.2 EfEx

socket #H{# [l getaddrinfo () il getnameinfo () EREL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC R,

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

(FgkzE)
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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.33 RLEEFIRS

asynchat fll asyncore fHE & A R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies FizRal4 DA H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HiTERR

trace BHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#k

uu AL DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

(CFgkzs)
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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 & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

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.

C.3.8 test_epoll

test_epoll MR F AT AEI:

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
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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 BERIKT kqueue [ AL AR FHEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
FEH:

<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

Q)
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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 #1 dtoa

Python/dtoa.c XML T CIEF MY dtoa Fil strtod pREL, HIT-KF C 1B F WP BRI FAF R 1 TG
iy David M. Gay 19 [q) 4% SCEFIRAETNSE, %0424 5 m] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 1 SO B AR BSOBCRIA W] e B

/‘k*‘k*‘k*‘k*********‘k*‘k*********‘k*‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

***************************************************************/

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here:

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.
*

(N gksr)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. 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-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

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.

Q)
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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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F A4S libmpdec JE H#2
DURE 7Y

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 47:

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:

* 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

Q3]
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"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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RiRA

Python 53 SCHY:

Copyright © 2001-2022 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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EFE
..., 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)
EEH, 72

o\°
Il

augmented assignment, 81
& (ampersand)
mH A, T3
&:
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

ZHAF, T2

* *
function definition, 97
in dictionary displays, 64
in function calls, 70
YT

* 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
import statement, 86
in dictionary displays, 64
in target list, 80
parameter list, 96
slicing, 69
with statement, 95
/ (slash)
function definition, 97
BHFF, T2
//
A, T2
//=

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)
mHAF, T3
<<
mH A, T3
<<=
augmented assignment, 81
<=
ZHAF, T3
| =
mH A, 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

EHH,T3

function annotations, 97
> (greater)
mH A, T3
>=
ZEAF, T3
>>
mHAF, T3
>>=
augmented assignment, 81
>>> 113
@ (ar)
class definition, 98
function definition, 96
mHAE, T2
[1 (square brackets)
in assignment target list, 80
list expression, 63
subscription, 68
\ (backslash)
escape sequence, 10
\N\
escape sequence, 10
\a
escape sequence, 10
\b
escape sequence, 10
\f
escape sequence, 10
\N
escape sequence, 10

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

BHAET3

A

augmented assignment, 81
_ (underscore)

in numeric literal, 13
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object % i%), 39
__add__ () (object 7 i%), 38
__aenter__ () (object 7 i%), 43
__aexit_ () (object 7 i%), 43
__aiter__ () (object 75 i%x), 42
__all__ (optional module attribute), 87
__and__ () (object 7 i%), 38
__anext__ () (agen 7 i%), 67
__anext__ () (object 7 i%), 42

__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__await__ () (object 7 i%), 41

_ bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 7 i%), 27
__bytes__ () (object 75 i%), 26
__cached_ , 55

__call__ () (object method), 70
__call__ () (object 7 i%), 36
__cause___ (exception attribute), 84
__ceil__ () (object 7 i%), 39

_ class__ (instance attribute), 22
_ class__ (method cell), 33
__class___ (module attribute), 28
_ class_getitem__ () (object %7 i%), 34
__classcell__ (class namespace entry), 33
__closure___ (function attribute), 20
___code___ (function attribute), 20
__complex__ () (object 7 i%), 39

_ _contains__ () (object 7 i%), 38
__context___ (exception attribute), 84

_ _debug__, 82

__defaults__ (function attribute), 20
__del__ () (object 75 i%), 25
__delattr_ () (object 75 i%), 28
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__delete__ () (object 7 i%), 29 __len__ () (object 7 i%), 36
__delitem__ () (object 7 i%), 37 __length_hint__ () (object 7% i%), 37
__dict__ (class attribute), 22 _ loader_ ,55
__dict__ (function attribute), 20 __1shift__ () (object 7 i%), 38
__dict__ (instance attribute), 22 __1t__ () (object 7 i%), 26
__dict__ (module attribute), 22 __main___
__dir__ (module attribute), 28 e, 46, 101
__dir__ () (object % i%), 28 __matmul__ () (object 7 i%), 38
__divmod__ () (object 7 i%), 38 __missing__ () (object 7 i%), 37
__doc__ (class attribute), 22 __mod__ () (object 7 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%), 40 __mul__ () (object 7 %), 38
__eq__ () (object 7 i%), 26 _ _name_ ,55
__exit__ () (object 7 i%), 40 __name___(class attribute), 22
_ file_ ,55 __name___ (function attribute), 20
_ file__ (module attribute), 22 __name___ (method attribute), 20
_ _float__ () (object 7 i%), 39 __name___ (module attribute), 22
__floor__ () (object 7 i%), 39 __ne__ () (object 7 i%), 26
_ floordiv__ () (object 7 %), 38 __neg__ () (object 7 i%), 39
_ format__ () (object 7 i%), 26 _ new__ () (object % i%), 25
__func__ (method attribute), 20 __next__ () (generator 7 i%), 66
__ future_ , 116 __or__ () (object 7 i%), 38
future statement, 87 __package_ ,55
__ge___ () (object % i%k), 26 __path_ ,55
__get__ () (object 7 %), 29 __pos__ () (object 7 i%), 39
__getattr__ (module attribute), 28 _ _pow__ () (object 7 i%), 38
__getattr__ () (object 7 i%), 28 __prepare__ (metaclass method), 33
__getattribute__ () (object 7 i%), 28 __radd__ () (object 7 i%), 38
__getitem__ () (mapping object method), 24 __rand__ () (object 7 i%), 38
__getitem__ () (object 7 i%), 37 __rdivmod__ () (object 7 %), 38
__globals__ (function attribute), 20 __repr__ () (object 7 i%), 26
__gt__ () (object 7 i%), 26 __reversed__ () (object 7 i%), 37
__hash__ () (object 7 i%), 27 __rfloordiv__ () (object 7 i%), 38
__iadd__ () (object 7 i%), 39 __rlshift__ () (object 7 i%), 38
__iand__ () (object 7 i%), 39 _ rmatmul__ () (object 75 i%), 38
__ifloordiv__ () (object 75 %), 39 __rmod__ () (object 7 i¥), 38
__ilshift__ () (object 7 i%), 39 __rmul__ () (object 7 i%), 38
__imatmul__ () (object 7 i%), 39 __ror__ () (object 75 i%), 38
__imod__ () (object 7 i%), 39 __round___() (object 7 i%), 39
__imul__ () (object 7 i%), 39 __rpow__() (object 7 ik), 38
__index__ () (object 7 i%), 39 __rrshift__ () (object 75 i%), 38
__init__ () (object 7 i%), 25 __rshift__ () (object 75 i%), 38
__init_subclass__ () (object %7 i%), 31 __rsub__ () (object 7 i%), 38
__instancecheck__ () (class 7 %), 34 __rtruediv__ () (object 7 %), 38
__int__ () (object 7 i%), 39 __rxor__ () (object 7 i%), 38
__invert__ () (object 7 %), 39 __self__ (method attribute), 20
__dor__ () (object 7 i%), 39 __set__ () (object 7ri%), 29
__ipow__ () (object 7 i%), 39 __set_name__ () (object 7 i%), 29
__irshift__ () (object 7 i%), 39 __setattr__ () (object 7 i%), 28
__isub__ () (object 7 i%), 39 __setitem__ () (object 7 i%), 37
__iter__ () (object 7 i%), 37 _ slots_ ,122
__itruediv__ () (object 7 i%), 39 _ _spec_ ,55
__ixor__ () (object 7 i%), 39 __str__ () (object % i%), 26
__kwdefaults__ (function attribute), 20 __sub__ () (object 7 i%), 38
__le__ () (object 7 i%), 26 _ _subclasscheck__ () (class 7 i%), 34
__len__ () (mapping object method), 277 __traceback___ (exception attribute), 84
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__truediv__ () (object 7 i%), 38
__trunc__ () (object 7% i%), 39
__xor__ () (object 7 i%), 38

{ '} (curly brackets)
dictionary expression, 64

in formatted string literal,ll

set expression, 63
| (vertical bar)
BHAE, T3
| =
augmented assignment, 81
~ (tilde)
mHAF, T
B4k
AssertionError, 82
AttributeError, 68
GeneratorExit, 66, 67
ImportError, 86
NameError, 62
StopAsyncIteration, 67
StopIteration, 66, 84
TypeError, 71
ValueError, 73
ZeroDivisionError, 72
HHEEE
PYTHONHASHSEED, 27
T A
assert, 82
async def, 99
async for, 99
async with, 99
break, 85, 92, 94
class, 98
continue, 86,92, 94
def, 96
del, 25, 83
for, 85, 86, 92
global, 83, 88
if,92
import, 21, 86
nonlocal, 88
pass, 83
raise, 84
return, 83, 94
try, 24,93
while, 85, 86, 92
with, 40, 95
yield, 84
BHFF
% (percent), 72
& (ampersand), 73
* (asterisk), 72
*x 71
/ (slash), 72
//,72
< (less), 73
<<, 73
<=,73

1=,73

==,73

> (greater), 73
>=73
>>,73

@ (at), 72

~ (caret), 73

| (vertical bar), 73
~ (tilde), 71
and, 76

in, 76

is, 76

is not, 76
not, 76

not 1in, 76
or, 76

A

abs

& & %, 39

abstract base class —— £ # %, 113

aclose () (agen 7 i%), 67
addition, 72
and
bitwise, 73
BHFF, 76
annotated
assignment, 82
annotation -- %, 113
annotations
function, 97
anonymous
function, 77
argument
call semantics, 69
function, 20
function definition, 96
argument -- %#, 113
arithmetic
conversion, 61
operation, binary, 72
operation, unary, 71
array
HH, 19
as
except clause, 93
import statement, 86
X4, 86,93,95
with statement, 95
ASCII, 4,9
asend () (agen 7 i%), 67
assert
&4, 82
AssertionError
BI4h, 82
assertions
debugging, 82
assignment
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annotated, 82
attribute, 80
augmented, 81
class attribute, 22

class instance attribute, 22

slicing, 81
statement, 19, 80
subscription, 81
target list, 80
async
KT, 99
async def
iE A, 99
async for
in comprehensions, 62
EA], 99
async with

%4, 99

asynchronous context manager —- 7 ﬁ?

FTXEHRE 114
asynchronous generator
asynchronous iterator,21
function, 21

asynchronous generator —--— & ¥ 4 ik £,
114
asynchronous generator iterator —- &

F A AR E, 114

asynchronous iterable —-- & ¥ 7 # £ %

%,114

asynchronous iterator —— ®F¥ &K HE, 114

asynchronous—generator
X, 67

athrow () (agen 7 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
attribute -- B, 114
AttributeError
B4, 68
augmented
assignment, 81
await
in comprehensions, 63
*45,70,99
awaitable —- HE£#FHX %, 114

b'
bytes literal, 10
b"

bytes literal, 10
backslash character, 6
BDFL, 114
binary

arithmetic operation, 72

bitwise operation, 73
binary file —- Z3f#| X, 114
binary literal, 13
binding

global name, 88

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

X%, 18
break

iE 4], 85,92, 94
built-in

method, 21
built-in function

call, 70

4,21,70
built-in method

call, 70

*t4, 21,70
builtins

H#H, 101
byte, 19
bytearray, 19
bytecode, 22

bytecode -- F¥7#, 114
bytes, 19
[FIE & %, 26

bytes literal,9

bytes-like object -- F¥ £xt%, 114

C

c, 10
language, 18, 19, 21,73
call, 69
built-in function, 70
built-in method, 70
class instance, 70
class object, 22,70
function, 20, 70
instance, 36, 70
method, 70
procedure, 79
user—defined function, 70

gL ]
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callable

4., 20, 69
callback —- [, 114
C-contiguous, 115
chaining

comparisons, 73

exception, 84
character, 19, 68
chr

| & &%, 19
class

attribute, 22

attribute assignment, 22

body, 33

constructor, 25

definition, 83, 98

instance, 22

name, 98

st 4., 22,70, 98

E A, 98
class —- 2,114
class instance

attribute, 22

attribute assignment, 22

call, 70

£, 22,70
class object

call, 22,70
class variable —— %(% &, 114
clause, 91
clear () (frame 7 ik), 23
close () (coroutine 7 i%), 42
close () (generator 7 i%), 66
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 45
code object, 22
coercion —-- BEH| KA I 115
comma, 62

trailing, 77
command line, 101
comment, 6
comparison, 73

comparisons, 26
chaining, 73

compile

[EE & %, 88
complex

number, 19

[EE & %, 39

XA, 19
complex literal, 13
complex number -- £#, 115
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, 40

context manager —-- L TXEHEE 115
context variable -- FTXZE,115
contiguous -- #* %, 115
continue

iE 4], 86,92, 94
conversion

arithmetic, 61
string, 26,79
coroutine, 41, 65
function, 21
coroutine --— Pp4E, 115
coroutine function -- AR E %, 115
CPython, 115

D
dangling
else, 91
data, 17
type, 18
type, immutable, 62
datum, 64
dbm.gnu

Bk, 20

dbm.ndbm
R, 20
debugging
assertions, 82
decimal literal, 13

decorator —- ¥EME, 115
DEDENT token, 7,91
def
iE A4, 96
default
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parameter value, 96
definition

class, 83, 98

function, 83, 96
del

iE 4], 25, 83
deletion

attribute, 83

target, 83

target list, 83
delimiters, 14
descriptor —— #xn &, 115
destructor, 25, 80
dictionary

comprehensions, 64

display, 64

&, 20, 22,27, 64, 68, 81
dictionary -- ., 115
dictionary comprehension —-- FHiEE R,

115

dictionary view —— FHIE, 116
display

dictionary, 64

list, 63

set, 63
division, 72
divmod

[ E & %, 38
docstring, 98
docstring -- XM FEHE, 116
documentation string, 23
duck-typing -- ®FEA 116

E

e
in numeric literal, 13
EAFP, 116
elif
XEF, 92
Ellipsis
&, 18
else
conditional expression,77
dangling, 91
X445, 85,9294
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval
[EE &4, 88, 102
evaluation
order, 77
exc_info (in module sys), 23

except
XHF, 93
exception, 47, 84
chaining, 84
handler, 23
raising, 84
exception handler, 47
exclusive
or, 73
exec
[EE &%, 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 —-- Rk, 116
extension
module, 18
extension module -- # E#H, 116

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —- f-F &4 &,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 —- XX #%£,116
file-like object —- XHEX%,116
finalizer, 25
finally

X425, 83, 85, 86, 93, 94
find_spec

finder, 52
finder, 51

find_spec, 52
finder —- #H#H &, 116
float

& & %, 39
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floating point generic

number, 19 special attribute, 18

T4, 19 generic function -- R & F#, 117
floating point literal, 13 generic type -- RZAIXA, 117
floor division --  FEER %, 116 GIL, 117
for global

in comprehensions, 62

&4, 85, 86, 92

name binding, 88
namespace, 20

form iE 4], 83, 88

lambda, 77 global interpreter lock —- 4 f B #
format () (built-in function) 41, 117

__str__ () (object method), 26 grammar, 4
formatted string literal, 11 grouping, 7

Fortran contiguous, 115

F{

frame
execution, 45,98 handle an exception,47
&, 23 handler
free exception, 23
variable, 45 hash
from EE &%, 27
import statement, 45, 86 hash character,6
KT, 65,86 hash-based pyc —— EFWUB&EH pyc, 117

yield from expression, 65

hashable, 64

frozenset hashable —- W¥#%, 117
X%, 20 hexadecimal literal, 13
fstring, 11 hierarchy
f-string, 11 type, 18
function hooks
annotations, 97 import, 52
anonymous, 77 meta, 52
argument, 20 path, 52
call, 20, 70
call,user—defined, 70 |
definition, 83, 96 id
generator, 65, 84 FE g%, 17
name,?f e 20 identifier, 8, 62
user—-defined, - :
£, 20,21, 70,96 ldeT:elstty 76
function -— B 116 L identity of an object, 17
function annotation -- B#AriE, 116 IDLE, 118
future if

statement, 87

G

conditional expression,77
in comprehensions, 62

HA, 92
garbage collection, 17 imaginary literal, I3
garbage collection —— K [EY, 117 immutable

generator, 117
expression, 64

data type, 62
object, 62, 64

function, 21, 65, 84 T4, 19

iterator, 21, 84 immutable -- A%, 118

X%, 23, 64,65 immutable object, 17
generator —— 4 4%, 117 immutable sequence
generator expression, 117 4,19
generator expression —— 4 K & K % R, immutable types

117 subclassing, 25

generator iterator —- 4 &% RE, 117 import
GeneratorExit hooks, 52

Bl 4h, 66, 67 &4, 21, 86
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import hooks, 52
import machinery, 49
import path -- B A#%4E, 118
importer —-- B A #, 118
ImportError

Bl5h, 86
importing -- & A, 118
in

KT, 92

BEHF,T6
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7% i%), 24
inheritance, 98
input, 102
instance

call, 36,70

class, 22

£,22,70
int

& & %, 39
integer, 19

representation, 19

&, 18
integer literal, 13
interactive -- X &, 118
interactive mode, 101
internal type,?22
interpolated string literal, 1l
interpreted —— EA 118
interpreter, 101
interpreter shutdown -- @E#ZXH, 118
inversion, 71
invocation, 20
io

i, 22
is

B HAF, 76
is not

BHAF, 76
item

sequence, 68

string, 68
item selection, 19
iterable

unpacking, 77
iterable —-- ¥W#HRXTZ, 118
iterator —-- # R %, 118

J

in numeric literal, 14
Java

language, 19

K

key, 64

key function —— #E#, 118
key/datum pair, 64

keyword, 9

keyword argument —— Xx#FHH, 118

L

lambda, 119
expression, 77,97
form, 77
language
c, 18,19, 21,73
Java, 19
last_traceback (in module sys), 23
LBYL, 119
leading whitespace, 7
len
[EE &%, 19, 20, 36
lexical analysis,5S
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 80
comprehensions, 63
deletion target, 83
display, 63
empty, 63
expression, 77,79
target, 80, 92
T4, 19, 63, 68, 69, 81
list —— %%, 119
list comprehension -- %|xK#HEHER, 119
literal, 9,62
loader, 51
loader —— ju# #, 119
logical line,5
loop
over mutable sequence, 93
statement, 85, 86, 92
loop control
target, 85

M
magic

method, 119
magic method -- AR ¥ %, 119
makefile () (socket method), 22
mangling

name, 62
mapping

x4, 20,22, 68, 81
mapping —— B, 119
matrix multiplication, 72
membership

test, 76
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meta
hooks, 52
meta hooks, 52
meta path finder -- TLEAZEHE, 119
metaclass, 32
metaclass —— T2, 119
metaclass hint, 32
method
built-in, 21
call, 70
magic, 119
special, 122
user—-defined, 20
T4, 20,21, 70
method -- ¥, 119
method resolution order —- 77‘ &ﬁ@ ﬁﬁ )it
7,119
minus, 71
module
extension, 18
importing, 86
namespace, 22
T4, 21,68
module —— Ak, 119
module spec, 51
module spec -- HEEHAK, 119
modulo, 72
MRO, 119
multiplication, 72
mutable
T4, 19, 80, 81
mutable —- T4, 119
mutable object, 17
mutable sequence
loop over,93

4,19
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 —- B4 T4, 119

negation, 71
nested scope —-— ﬁ%%f?}ﬂﬁ’ 120
new-style class —— ¥, 120
NEWLINE token,5, 91
None

*t4,18,79
nonlocal

iE 4], 88
not

BHAF, 76
not in

EHAF, 76
notation, 4
NotImplemented

X%, 18
null

operation, 83
number, 13

complex, 19

floating point, 19
numeric

£, 18,22

numeric literal, 13

O

object, 17

code, 22

immutable, 62, 64
object —— Xt #%,120
object.__slots__ (HEE%), 30
octal literal, 13
open

[EE &%, 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

NameError ternary, 77
B4k, 62 operators, 14
NameError (built-in exception), 46 or
names bitwise, 73
private, 62 exclusive, 73
namespace, 45 inclusive, 73
global, 20 wEE, 76
module, 22 ord
package, 50 FE g%, 19
namespace —-- 44 % q, 120 order
namespace package -- & % E4, 120 evaluation, 77
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output, 79
standard, 79

overloading
operator, 24

P

package, 50
namespace, 50
portion, 50
regular, 50
package -— 4,120
parameter
call semantics, 69
function definition, 96
value, default, 96
parameter —-— H%, 120
parenthesized form, 62
parser, 5
pass
&4, 83
path
hooks, 52
path based finder, 57
path based finder —-- # T B & 8 & & &,
121
entry —— EEAH, 121
entry finder -- BN HHEE, 121
path entry hook -- BN H4F, 121
path hooks, 52
path-like object —-- BEZExF%£,121
PEP, 121
physical line,5,6,10
plus, 71
popen () (in module os), 22
portion
package, 50
portion —— #4121
positional argument —— L& 5%, 121
pow
[[E % %, 38, 39
power
operation, 71
precedence
operator, 78
primary, 68
print
[ & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 79
program, 101
provisional API -- # % API, 121
provisional package -- #¥ EM, 121
Python 3000, 121
Python #&E&EHN

path
path

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
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

1,121
8, 74
236, 88
238,116
252,29
255, 65
278,123
302,49, 60,116, 119
308,77
318,98
328, 60
338, 60
342,65
343,40,96, 115
362,114,121
366,55, 60
380, 65
395, 60
411,121
414,10
420,49, 50, 56, 60, 116, 120, 121
443,117
448,64,70,77
451,60, 116
483,117
484,34,82,97, 113,116, 117, 123
492,41,65,100, 114, 115
498,13, 116
5109, 121
525,65, 114
526, 82,97, 113, 123
530, 63
560, 32, 36
562,29
563, 87,97
570,97
572, 64,76
585,117
614, 96,98
3104, 89
3107,97
3115,33,98
3116, 123
31109, 34
3120,5
3129,98
3131,8
3132, 81
3135,33

PEP 3147,55

PEP 3155, 121
PYTHONHASHSEED, 27
Pythonic, 121
PYTHONPATH, 57

Q

qualified name -- [RZE4&H, 121
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R singleton

r' tuple, 19
raw string literal, 10 slice, 69

- [F1E & %, 24
raw string literal, 10 &, 37

raise slice —— Y h,122
E 4, 84 slicing, 19, 69

assignment, 81

raise an exception,47
source character set,6

raising

exception, 84 space, 7
range special
EE %%, 93 attribute, 18
raw string, 10 attribute, generic, 18
rebinding method, 122
name, 80 special method —-- 4%k ¥ ik, 122
reference stack
attribute, 68 execution, 23
reference count —-- 3|4, 122 trace, 23
reference counting, 17 standard
regular output, 79
package, 50 Standard C, 10
regular package —— ®# A, 122 standard input, 101
relative start (slice object attribute), 24, 69
import, 87 statement
repr assignment, 19, 80
BE g%, 79 assignment, annotated, 82

repr () (built-in function) assignment, augmented, 8l

__repr__ () (object method), 26 compound, 91
representation expression, 79
integer, 19 future, 87
reserved word, 9 loop, 85, 86, 92
restricted simple, 79
execution, 46 statement -- &4, 122
return statement grouping,7
iE 4], 83, 94 stderr (in module sys), 22
round stdin (in module sys), 22
[E &%, 39 stdio, 22
stdout (in module sys), 22
S step (slice object attribute), 24, 69
scope, 45, 46 stop (slice object attribute), 24, 69
send () (coroutine 7 i%), 42 StopAsynclteration
send () (generator 7 %), 66 #l4h, 67 .
sequence StoplIteration
item, 68 Bl4h, 66, 84
: string
Seqjifte] 9’—%2,;85’1](391,2726, oo _ _format__ ( ). (object method), 26
o __str__ () (object method), 26
comprehensions, 63 conversion, 26’ 79
display, 63 J‘Iformatted literal, 11
%%, 19, 63 }mmutable sequgnces, 19
set comprehension -- &£A4ER, 122 }nterpolated literal, 11
set type item, 68
Xt 4, 19 ﬁ%, 68, 69
shifting string l%teral,9
operation, 73 Subcllassuu_:;
simple immutable types, 25
statement, 79 subscription, 19,20, 68
single dispatch —-- ¥4k, 122 assignment, 81
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subtraction, 72
suite, 91
syntax, 4

sys
e, 94,101

sys.exc_info, 23

sys.last_traceback, 23

sys.meta_path, 52

sys.modules, 51

sys.path, 57

sys.path_hooks, 57

sys.path_importer_cache, 57

sys.stderr, 22

sys.stdin, 22

sys.stdout, 22

SystemExit (built-in exception), 47

T

tab, 7
target, 80

deletion, 83

list, 80,92

list assignment, 80

list,deletion, 83

loop control, 85
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary

operator, 77
test

identity, 76

membership, 76
text encoding —- X A%, 122
text file —— UAH, 122
throw () (coroutine 7 i%), 42
throw () (generator 7 i%), 66
token, 5

trace
stack, 23
traceback
4,23, 84,94
trailing
comma, 77
triple-quoted string -- = §| & F

122
triple—-quoted string, 10
True, 18

try

&4, 24,93
tuple

empty, 19, 62

singleton, 19

%, 19,68, 69, 77
type, 18

data, 18

hierarchy, 18
immutable data, 62
& &%, 17,32
type —- A& 123
type alias —- XA Hl4, 123
type hint —- KRR, 123
type of an object, 17
TypeError
Bk, 71
types, internal,?22

U

u'

string literal,9

string literal,9
unary

arithmetic operation, 71

bitwise operation, 71
unbinding

name, 83
UnboundLocalError, 46
Unicode, 19
Unicode Consortium, 10

universal newlines —- i f#4T, 123

UNIX, 101
unpacking
dictionary, 64
in function calls, 70
iterable, 77
unreachable object, 17

unrecognized escape sequence, Il

user—-defined
function, 20
functioncall, 70
method, 20

user-defined function
4,20, 70, 96

user—-defined method

x4, 20
Vv

value

default parameter, 96
value of an object, 17
ValueError

B4k, 73
values

writing, 79
variable

free, 45

variable annotation —-- T EE#E, 123

B & & %
abs, 39
bytes, 26
chr, 19
compile, 88
complex, 39
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divmod, 38
eval, 88, 102
exec, 88
float, 39
hash, 27

id, 17

int, 39

len, 19, 20, 36
open, 22
ord, 19

pow, 38, 39
print, 26
range, 93
repr, 79
round, 39
slice, 24
type, 17, 32

KRF

as, 86,93, 95

async, 99

await, 70, 99

elif, 92

else, 85, 9294

except, 93

finally, 83, 85, 86, 93, 94
from, 65, 86

in, 92

yield, 65

virtual environment -- & #IFIE, 123
virtual machine —- JE#AL, 123

Xt

asynchronous—generator, 67
Boolean, 18

built-in function, 21,70
built-in method, 21, 70
callable, 20, 69

class, 22,70, 98

class instance, 22,70
complex, 19

dictionary, 20, 22,27, 64, 68, 81
Ellipsis, I8

floating point, 19
frame, 23

frozenset, 20

function, 20, 21, 70, 96
generator, 23, 64, 65
immutable, 19

immutable sequence, 19
instance, 22,70

integer, 18

list, 19, 63,68, 69, 81
mapping, 20, 22, 68, 81
method, 20, 21, 70

module, 21, 68

mutable, 19, 80, 81

mutable sequence, 19
None, 18, 79
NotImplemented, I8

numeric, 18, 22

sequence, 19, 22, 68, 69, 76, 81, 92
set, 19, 63

set type, 19

slice, 37

string, 68, 69

traceback, 23, 84, 94

tuple, 19, 68, 69, 77

user—-defined function, 20,70, 96
user—-defined method, 20

W

while
iE 4], 85, 86, 92
M
__main
array, 19
builtins, 101
dbm.gnu, 20
dbm.ndbm, 20
io,22
sys, 94, 101
Windows, 101
with
iE 4], 40, 95
writing
values, 79

X

Xor
bitwise, 73

Y

yield
examples, 66

, 46, 101

expression, 65
KT, 065
&4, 84

Z

Zen of Python -- Python zZ##, 123
ZeroDivisionError

Bk, 72
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