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A% 2% FHHEIR T Python FEER “BLiBE X o A Z R RER, (i EMEER e, JEn%
(A PN R R B RN P R A AR SRR TE library-index . 5 RZIEFTHWIEIEANS, EHSH
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CHAPTER 1

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

A BT REMLPRIE N AR B TC R, (HB @i 1A SRR A EA T, IR RUAR E SCAUN T3k
TNVEMRAT o IXAERIZ R SCRINS T8 0 A OR UL SE 5 B, (EL AT AE S 2— L8 S, Pk, WARARERH
KT HASEARIX A SCRSAE Python BB Bl —ild, WA INTE AFTHN, Shs ERAIMSATE—1
T AFRES . AT — I, WERARIEAEMH Python If HAR T AT 501X 1H 5 e i G AR BRI
PRBZRE A AR E AT AR AR 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 f Jl i) Python SEBL (AT HAth— L8 S HL A1 47
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 EANFRMERIRLLR . A SO AT 2 L library-index 25|, RN BB
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"

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

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

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

SR AR SO WP AIR (R SORME s SCRAFAER R XA Jal3E R SCVE T A
P TAT T RITAE SOWAE T ivE e BT AL B TEAT I . 76— 5571 WA AT) FP TR BNF
TSR IR VA E S AEZ S B E T AR FTA E
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CHAPTER 2

RS

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

Python SRRy SCA y Unicode #5 i 5 PR SCPFI SCA S I T i i e 5E . BRIAK UTF-8, %
1500 PEP 3120, WURPESHFTIEPIRIG, 251 % SyntaxError,

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

EARATH S HUE LA NEWLINE JEAFROR ) o 1B RERS BOZ AT A, BRAlE HOEL Ao & NEWLINE
gﬁgﬂ’ﬁ/ﬁ%’ﬂ 2T PRI — BT B A AR AT IR A SR S AT BRI
)8

2.1.2 Y817

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

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



https://www.python.org/dev/peps/pep-3120
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213 8

—HFIERUAEEEFA R FIENRHS () Tk, IFEYBITHRRBLATR. — KRS R EET
M, IR ARAE R S AT BRI o FEREAETRIR AT P 2

2.1.4 4EOFSER

WA ARVERENL T Python JAIAS ISR — B — 47, I HILRIEMEE coding [=: 1\s* ([-\w.]+), X
FIERSPUE AR PR AL EE; BBk s s — 48 E 1 IS SO . S i P R0 4T
IR ERAES AT, WA AT RO AR RS R T

’# —-*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

X2 Bram Moolenaar F{ VIM 1A ] .

W EA I, WERIAZ TS A UTE-8. Bb4bh, AR SCfHR) s 735 A UTE-8 FHIF AR (o' \xef\
xbb\xbf"), 4Gt R4 UTE-8 (iX /2 Microsoft [ notepad SE4 L FITE ).

2 % P L 35 7 1 A B 44 B ae T2 Python FIRIA AT ) S i A9 TalYR 70 A G0 e B, (3 1 U744 R
HEREFIBRIRAT o

2.1.5 BRXBIITHHE

WA B 2 A BT AT AL TAF (\) BFE A —ANB AT, AR S4— AT A A ANE A
R RN BT S R, B S N AT A B B AT, SR S BT AR S
o 5 an:

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

PASCRHLE SR AAT AN BB A VRS . SURMLAS RE IR BHEERE . SORALARE R BHEIEAT, FATHR RS (H)
}?iigf PASMATEAFAS R SCARHEL 43 B8 2 A BAT) o S SOV R SCFAFER LA SR LA AE T4 28
ATt HAth Ay

2.1.6 a9 1THHE
FIFEE . IS w2 DA b2 VA RS S EAT, TCE R AHT. 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

Fs A THEE T OV AT SR, ISR TSR AL P4 . I8 LAV AT . sk D72
FIR 24 NEWLINE 5. DR RGO AT A BT = BAGek fr (0T MO T 387 R Ao
AR

6 Chapter 2. a5 47
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21.7 AT

— AR EIRAT, BIRAT, SR ECE TERA R AT S 92 (BN NEWLINE JEA) . R0 KL
EATERI;, 28 AT 0 AL B AT RE 2 PR B SRAE-T EPPRERAY R AR SE BT SIAE e 28 57 FERRE S H.
ARSI e AEET RNRESREERREA) FFR8R— X2 A1E.

2.1.8 4git

—ABHATIF AL 25 1 GEREFFRN T RAT) SRR AT g 5, DAY v ) B i I 54

HZAF S LA B — 2 /A2, ORRRtE i 25 i B A /B E GX 28 175 Unix By fiRY
MN—E0 . HAIEZ BT Z AT S M SRR E AT L2 . — D HREA ] SRt AT 247
PR AR ) 2R R A A 2

FE— YRS ARAR & B AT AN AR AT AL, (A5 5 A b 2= YRR MO Tl A R 1 25 4%
WEBE, WG s 25] % TabError,

B B AP PETERE: R TR UNIX -5 ESCRGR AR A S IOHRE, A8 USCPE IR A B il R A A 2
AR . 73 M B -G iE ] e 2 B IR ] SR g = 2%
TTEABNTTRESA — DAL ETE LRSI BEI D 22N . A T8 254% P H AL B BEAUAT
AIRCR AR E S (BIATE AT REFECEAR TR BN E) .

ZATELATH H G RGO 2 YO A—A 3R TR A2 i INDENT A1 DEDENT JEAF, HARUEHTHNT .
TEREBOCIF ISR —AT 2 0, oM A— DB BRI . Bl AR RS MR 2 TR
SN . B EEATIT K AT AR Z PR SRR AT HORE . ARARIR], WAL BE . SR TR SR,
SPHEARTI, A4~ INDENT JEAF. WRFATIRG0RAR, W Stk PR REZ —; Bt
TZBER A B, Aot — U8 4R i—> DEDENT JEAF . TSR R, #hFIAm &
MRTEIEAE: 1> DEDENT JEAf.

XN IER ((H4 A7) 1) Python AURD Zit 7 fl:

def perm(l):
# Compute the 1list of all permutations of 1
if len(l) <= 1:
return [1]
r =[]
for i in range(len(l)):
s = 1[:1] + 1[i+1:]
p = perm(s)
for x in p:
r.append (1[i:i+1] + x)
return r

PATR /R B 7s 1 2% Fh i ik 2

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

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

(SEbr b, BT = RSB TR Z B U R )n— M R A AR B - return r 4L
JEYEVERCHE AR gt E S )
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2.1.9 BHFZENEH

B AR AEZARAT IR B P AT A, AT BT RIE AR 252 23 AR R AR iT AR SR BRIEAT . 2R
PN TEAF O A T BT R — A AT, IR 260 23 F ok 2 B (910 ab 2 —ANJEAF, Tiab 2
PIAIEAT) -

2.2 HipRAF

[ 7 NEWLINE, INDENT F| DEDENT, RfE7E DA R R BIIEAT: 47inss, 245, F @A, 5 A5 A 4
M ffe 2 HTH (ZAFE AT LIERFRIN AR TIEAF, 2 R BRI QR S, R
Ze BABEHUR ] BEK B EVEFATER AU — M EAT

2.3 FRIRFHIXREBEF

PRIRAF (SIS & A%) iy AR 1A E AT fiids

Python H AR IRAFIEL 2 ST Unicode FREF £ UAX-31, FFMAT F3CHE gtk 518 2407
R 0, PEP 3131 ,

£ ASCIL Ji [ 4 (U+0001..U+007F), W] I FARiRfFiYF4F 5 Python 2.x —&t KEM/NE TR A E 2, T
WLk _ VAR KT 0 2 9, HARRTARCFT k.

Python 3.0 5| A T ASCII i [B| AZMA SN EAF (WL PEP 3131), X SRR KM 5T unicodedata
EHeH ) Unicode S50 2 IR AR

PRARAFAY I BEBA IR X NGB

identifier n= xid_start xid_continue*

id_start = <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the un
id_continue = <all characters in id_start, plus characters in the categories Mn, V
xid_start = <all characters in id_start whose NFKC normalization is in "id_start
xid_continue = <all characters in id_continue whose NFKC normalization is in "id_cc

B3 Unicode J&51IR% Y & X
. Lu- KE5H
. Ll NG
. Li-E KRG
. Lm- BT
. Lo- Hfbstt
. NI- FEHT
* Mn - JE5E EARH
* Mc- 3 HRRR
* Nd - Rty
o Pe- BN
« Other_ID_Start - i PropList.xt 5 X TAHIE, T LR RE
* Other_ID_Confinue - |7) I
A TR IRFFAERRAIT T 0 FE I 20 NFKC AR AF i U BB J2 56 T NFKC.

8 Chapter 2. a5 47
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https://www.python.org/dev/peps/pep-3131
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Unicode 4.1 * fr A ] H BUAR IR 4751 vl 2 DLPA R AR IE 20 HTML 3C{4: https://www.unicode.org/Public/
13.0.0/ucd/DerivedCoreProperties.txt

2.3.1 X#E=x

PATARIRAF AR S PR B 7 alibR R4, AT RUIEEEAR AT SRR I PR S 20-53X BA H )
TaE—E.

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 (REBIFRIATFE

FEARIAFTIE (B 7 R8T BAFRRN & L XEEARPATER e A4 B8 AT R A5 TSk A

_* AaP from module import * Ao FRIRRIAT _ 7R A MRS o BN RAF IR — YORE
G EARFAE builtins M, MR TRERI;, _ TRk & LB T 3o 2 Wimport

&5,

R _VENAARE TR E RSO H3F gettext BHOURY 1A R ILZE RN -

_*__ AGUE XA, EARIERXIA G R MM dunder” Z4K . X EEA R RS SRS BE (AR AR
HEPE) 2 L. B AGUE LA PRR KPR TE S I ok 7 % & ik FEY . ARORIY Python A H
R E 2 B FR . AR OLN AR A A SO B B AR A FR 7 s(HnT g
HOE SR HR IR -

_* KA AR, X FRAESE ORI, & PA—MR G LS Ak S AE 528 IR AE SR A AL
A7 BIEZ AR . ST (£77) o

24 FH{H
FHIAM TFRR— BN ERBNE &

241 FHBNFHREFHEE

PR T A s ST

stringliteral = [stringprefix] (shortstring | longstring)
Stringprefix := "r" | "u" | "R" | "U" ‘ llf" | "F"

| nWEpN | nEpn | "ERM | "ER" | LR | LSl | WREM | "RE"
shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "rr'"w Jongstringitem* "'''"™ | ‘'"ww®v Jjongstringitem* '"""!'
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>

24. FHEE 9


https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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bytesliteral = bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br"™ | "Br" | "bR" | "BR" | "rb" | "rB"™ | "Rb" | "RB"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '™'

longbytes = mrrrw Jongbytesitem* "'''" | '"ww' Jongbytesitem* '"""!
shortbytesitem = shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseq = "\" <any ASCII character>

K6 25 ] R 1 AR R st i nopre £1x Bibytespre £1x G HIERRIAMA 2 AR AV
B751 0 VR I th AR SO 5 A S S AW KAy UTF-8: 200 78 7 7.

LRI 2 ks PORD ST (LA T DA SR KT B 2 () SNBSS (") Ak 1 R BT HLTT DA R
AT BB AR B R GROBMRR = 31 % A ). RAHL (\) SRR Xk & LT
FERATRE L, I, AV A S B5 | B 4 g

S F AR HS o1 8B TAVER bytes MM str KAMWLH. SR EH
ASCIL 5455 b BUEAE 128 2 b 16 AEE S Stok F.

SRR R IR DA B et B TR RO R R s A L AR 2k
AR BT ARAN, IAEF A AR T, ' \U A \u OB AR 2 B 1
1T Python 2.x [ JFLIA%E P - HIFFE 5 Python 3.x A5, 'ur ' iBECURFRLZH.

3.3 WAL BA T 2R BIAFARM cbt B4, 5 bt (RSO

3.3 BIAREDAE: KT S I (' value ) {32 FFBETEHE A LA fk Python 2.x il 3.x ALT A9 )
LA, PERS L PEP 414,

O e E MR TIFR I AR B AT F @A BT F Rk, £
SRR, JERRES b S rut T, BRI TR, (ORI R A R S T

EBIBFEET, SVFTERGH URBATRE S OFFRRED, RIER RS L =55, &
PR FEERLE A, O 515 IR R T SA, 1 5. )

Bl e R BT, SRR S L R SR ST R AR C i SRR
B AT SUF S

BN F BX R
\newline | JCRWTINIITEHE 20

\\ FEHL (\)

\! B (")

\ " WG] (")

\a ASCII Ijj%% (BEL)

\b ASCII E#% (BS)

\ f ASCII #£4 (FF)

\n ASCII #:47 (LF)

\r ASCII [7] % (CR)

\t ASCII 7KVl % (TAB)

\v ASCII 7 & H13 (VT)

\ooo J\BEHIEL 0oo WL 45 (1,3)
\xhh 7S BEHEC hh IO E AT | (2,3)

BT H FTHE Hn] AR SRR 810 R

EXFT BX EZ ]
\N{name } Unicode Z(JE 72 1 4 Fk 8 name WF4F | (4)
\UXXXX 16 {7\ R oo B AL FAF &)
\Uxxxxxxxx | 32 16 #EH1IE ooooooo BB FAF | (6)

10 Chapter 2. a5 47
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W
(1) SHRME C—B, RS AR,
(@) SHRME CRI, BRBAII 7B

Q) AT FHAET, 7N IERBON AL H 20 SRS DA R B AR A F1Y . AT e
X LR SR ARH W (E U554~ Unicode 54

(4) £ 3.3 S A TR 14" 1308
(5) ZORMAUAPIA 7N BEHIEY .
(6) I7 ] IR AIRALTE Unicode FAF . ZRUMIA N7 LI Bk o

SR CARFE, I TEik iR AR SOP SR IR R A AT o, 2, RAHL R LR PIRE.
X AAEVNRXIARA 1 AR T — N SOUP8, ARG e A R AR AR 2. ) 59 SMERERERY —
AR RE T BT AR R P AR SOF SN AERAE T s PR B, SR o R A
S5

T 3.6 B Tk R HE U751 #55] & DeprecationWarning, FERSARA MY Python
WA ENTRS] % syntaxWarning H A RFEUCNG % SyntaxError,

BEEAE s I ey, 5155 ] DA ESORATRE SUAF, (BRI S R BRI I 45 R Bl e\ 22—
MHEYFAFER TR, SEWDT — DRI — G55 T e\ " AN — D A H I
{H (BVER G TATH WAREATT B AL ) o FRB, —ASJRbs 5 @ 18 R A ch A RAHT 25 R (A
N MR S SO F 15 54 o I8 BT — D BRI — A TR 7 I T 2 BRI A4
M e — A HELAT.

24.2 FHBRFEEHHE

ZAFHEB I FAFER B T R A E A B0 B, TS5 ] AR TR, o EF R T 4Bk
Ak, H, "hello" 'world' %8[[F "helloworld". BE4MnT DA SCBHHTHIMH, PA #iHs
FRK TR W D YH T, HEEIR PR IR 2 hnERE, i

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

)

TR MR RAEARZ T E LR, (R AE SR LB AEIBAT I Bh% A Fp IR b A+ ds SAT
I B R T M{E DRI AT T LAGE AR A A9 515 WUA% (B 3238 A (0 DU 7 AR ER A =51 5 545 H) |
R A A ER 7 TR T 50 A TR PR

243 gAtFHFEFHEE

3.6 B HE.

e XACTF AT F @AAER fstring Sl A7 ' £ B F T RISRAY AT T IEE . XA AR AT A A R T R
HIDA {} Aron i ahale AL 45 8 FI{E S — I, UL P AT R P I (E S Pr R A iatr v
PR RN

R SUPH S BAE 8 AT R TR P — PR AT (BRAR T IMEE B s N SR AT . RIS Z )G, T4
HR A B TR AT

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

! https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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conversion
format_spec
literal_char

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

TFAFERAEAESR S DAOMOTR M U T (AL PR, B TR AESRR S ' (" B0 ") " P A AN
5 AR O bR T B, B LA Python FkHT 3k, FakalZ el EA — AL
N EE;:EEE?E@%ZEQO IR R A —LAE S ' BRI BT BOA— R
AR (VT

AT A R 7 THE P RIS M S HE B 55 193538 Python ik —FRAab B, (HA D E
Gho BFRBAAPAN, Lambda FIIRMEFIE = AR AN EFFES . Bkl LT A& T
(BIAE =SS FrrH ), (R A RER SR, B RIEKSAEM A PR P I ELT 6 &5 0 L5 4%
N2 2 A B I BOR A

1€ 3.7 UHE B A€ Python 3.7 Z Hif, await Fikifl&asyne for FAIFHES R RRVFERS UL 7475
FHEAEFRX P, X2 R EAARS I — A,

WG E TH4F, Rk N sRIE S R S i Utk . 5045 ts BIGFES SR ste (), "l
A repr (), 1 ' la KN ascii ().

EWZIESE RS M format () Wil #E 4748 K4k #2000 B AF & 9l 15 A 3835 5 ol 5 e 45
B format__ () Fik. WIRE WA IEHA N SE AN — D718 KRR RS HEE
N FRF R A NE S T .

T2 ks UE AR ] DML S I E B e 7B . X E P B DML B O 7 BOf #4218
f,@Kﬂﬁ@@ﬁﬁ%ﬁé%%ﬁ?&oﬁ%%%ﬁ%%ﬁﬁﬂ%§~?ﬁ%ﬁWWOﬁ%%ﬁm%
A o

KA FAFER FE ] AP, (2R BN BER 0 B 2 i .

— g b A R S A ) 7

>>> name = "Fred"

>>> f"He said his name is .

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

>>> number = 1024

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

5 I AT R T ELR A [RITEAA T 200 — A SR B e 7 B P I P A AN BE S5 AN A% UL 4 5 o
THHELRT 5 5 A5

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

AFBA P A SV TR, XS5 R4 R

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

VL P 0 R S RHLHE SLIO L, DA B — IS Rt

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

12 Chapter 2. a5 47




The Python Language Reference, % %5 3.9.0b1

AT AT R I A T RAVESCR 75 R BV P B0 i ke

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

>>> foo. doc_ is None
True

71525 UL PEP 498 T RIS AL A7 B FIE RS2, PASCBE A T M R AAR K P AP A LAY str.

format ().

244 WFFEIE

%&;?ﬁﬁﬁ AhEAL BRI RO A LT TR ECE T G EOT B — S0 — A
pas j

HERATFHEF AT IER S, -1 XA AR R B HIs BT M L A

245 ERHSFEE

KA E B AR TR T A

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

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

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

nonzerodigit = T, "on

digit = "o"..."9"

bindigit = "o" | o"aiv

octdigit = "or..."T7"

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

B AR EBCA PR, AE—EURE] ST A

FERf E T RN A R RS2 BT R R 7 A AR T et . — A R RIZnTTi
FERCRS 2 18], Al A E BB AN 0x Z )5

HERARZH TR BT A RVFABOMNYE . XN T #55 Python TEMUA 3.0 Z HiBr i ) C KUk /A
8 ) 7 T (LA O -
— LR T E A R I T

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

T 3.6 HOE B AAVFLE T THHE O T R et A7 0 41
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24.6 FR¥FEE

PP R THEL R DA I3RS AT

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

fraction = "." digitpart

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

VE BRSBTS I AR AT I SO A 10 S EB. B, 077e010 RAAR), HFRIEES
7710 MRl I T T E SR VROV O T BAR S, X TR AR, SO A N RIZ A T 04

P ST T AT

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

T 3.6 JUCE B AAVFAE T IHE O T Rkt 7704l

24.7 EHFEIE
Ry i {EL i AR TAlA S St AT fli:

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

— AR MERE A S — SR 0.0 ISR HRUR PA—XHE AR, BT BUETE B . 2
QIR L B AR, Bl (3+45) o SR IRI(E R R BN

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

25 BHEHF

PAMEAT R T2 54T

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

< > <= >= == =

2.6 HFEFF

LA FEAFAETR IR TSN 20 B A

( ) [ ] { }

’ ; ->
4= —= *= /= //= $= Q=
&= | = A= >>= <<= * k=

AR R] BT RO R T (e P YRS = AR SRR — NIRRT R RS L. LA SRR G
TR AR R EAT . AETE N R AT, EdERhaE .

PATR RIFTE ASCIL P54 HA AT A LB 73 I AT R3S 3L, SR Xy M a7 28 3
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7 |

DA RTHT Y ASCIL 524 AN Python iR i A th I T A A IR (ELRITERE Z AP LA P 5| 24

L%

O \
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R R

31 MR, EHS5ARE

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

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

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

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

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

MR AIEE IR, 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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UG RIHABRT R AT R BT 5% . B0 T AICH. FIRMFIEE ., X HEA
W SR ALG Y . FEZHEOLT, HRIE—DAGRIER, AT S S X E T A K5
B2, BEATRIE DA AR, WA ARSI R ST, Hit, IR A2
(BIanodl) EEN AR RGN G I, W23 0] ZE R QAR A N AR (e

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

3.2 IRERBEREH

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 288 NG —FMEE. 2P EAREM RS, I SEd 7w ... s EAK
Ellipsis {/jif]. ERZHEENE.
numbers .Number X4 T FHECE, HTSENBERZEAFFE AN BRI F 4R,
BN G RATTAE); — HA @A P A . Python Hr R 24 SR B w B g, H
WAZ FRF AN BT 2R i
Python [X 433U, 7 S BB 2 %
numbers. Integral MSXI5 R REs P RBEE ARG (EHEIERR 7150 .
RV 2l 43Ry WS B
A (int)
WG TR B IECT, CZBR T o] N (B R IIND . FEAR e fI il
}iﬁ*%%:#fﬁﬂ%ﬁ?, DA 2 BIRMS RIS, BRGS0 17 2o S AR 25
V.o
AisR% (bool) N4 /B HEHE False # True, ft3 False 1 True {HEIPI XIS 2 E—
PIFRIR A G o AR RBLR BRI R8P RMEAES TG & 04T R4 IR T 8UE 0
AL, B AME O A RS AR R I BER B E 455 "False" B "True",
AR R N H )@ e 80 S SRR AR e N i 1z S5 IR A dse ok & BV FRRE
numbers .Real (float) X GRIRHLASIIVOURS BETF s 8 H T 52 i) B 9 BB Fn s 1 Ab B
B2 T2 WIHLER A (DA S C B8 Java SEEL). Python ASSZHF BUNE TR B SCFF A& EH
F PR 21T A BRER AT NAEIEFE, (HIK ST AT 78 Python H (i FH X 52 1 48 8 156 A i
ANETE, A B AL S AN SO % E S A R AR .
numbers . Complex (complex) XI5 PA—XIALER S 19RO B 17 SRR R E R . A KT
O BT B L AR R — AR BUE z B SE A E e T i it H @ 2 . real fll z. imag
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I X SRR AR OB BN R 5 A IR P . WEBREL Len () LR al— NP5 5% H i
B NP n i}, REEUEHTFO0, 1, on-1o JPI a B H il a 1] 2%

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

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

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

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

PATR U TR AT 2SR 4

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

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

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

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

IR PRI A 0] 22 Fy 41 2628

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

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

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

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

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

P TTTAS S, S (T A% R 2 AT LA, FCIRPAAE T 5 T S
T I G BEAOVA A5 (DA — 5P . A BRI ST I B0 B BB 580 4
FHI (BT 1 A1 1. 0) MR MR ET W79 H .

FHOPRBAE AT, X B E R LT A TSN A i 7 - L P AR = A . BRI AN A
F AN 2 AR Oy, (H R R R R B P BT AU 2R S i B R A 2 B KR A L
o

FHUZ RS BEATAEE (.. L) ARTERAIE ST 2 M.

PR dom. ndbm Al dbm. gnu $24E T HI/MIBLET R ARSI, collections fRERULEAN
i

TE 3.7 JOEEL: 7E Python 3.6 i Z Al A SR BIH AT . £ CPython 3.6 HHf AT ik
B, (ELKTE 24 I 214 o — I S AR i A f i A8 5 R

AP SRA T AR T R B B (S LR /)

J P SCeRB 7 SCRR RO Gl ad s BOE SORBIEE (B 3 202 S /N o B0 IR Bl

— SRR, HAP SR A H S R B E LTE S8R —E

RIS

B =84

_ doc__ BRSO e, AWK None; ARk, | 1B

__name__ Z PR BN A5 K s

__qualname_ Z R B qualified name. Gl
3.3 BRI EE.

_ _module_ PR BT BRI 24K, %A Wk None, LS

_ defaults_ H A BRINMEN S B BOAS BUEA o, (e | n5
SHEA BAE NN None.

__code___ P L L N S AN E RO A5

__globals__ AT TOZ% R BT 42 78 B A 5 | - BT ey | s
e eI

_ dict__ i 44 25 8] SCRE R R B CIEE]

__closure__ None 3¢ Fi% sk FU AT AR A0 46 i Foc i el /¢ M
cell_contents EMHMTERILT.

__annotations__ | WESHERENTFIM. FIRMBESES, WEFEERNE | 715
HENPA "return’,

__kwdefaults__ | fUAERBEFSHEOMER FIL 5

KEBA> bR AT Writable” (1) Ja M35 246 A IR (R A 28284

BRI RO Gt SRR IRUCRI S AT TR A, 90 0133 T AR OF 205 R BB I ol . B IE R R
PSSR BB, 2E AT IR EFHA P 2 LR E M. RETAREKE o
THNE R

HICH 4 HA cell_contents J@Mk, X A9 A RIELDA M 5 B S ICHIME .

1 K RECE LAY ETIME BT AN ARG GG 2 00 F SOW NP R A A . cel1 2870
A PATE types B H1H]

JeBiliik SLPIFEMTEEGRE . FEEBIREAT RTINS R GEF € SCREO -

TR R E M __self CHRSIBINZR AL, _ func_ HRENG; __doc_ AEN
A% (5 _ _func__._ doc_ YEHAMHED; __name_ NHFESAFR(H __func__._ _name_
YERIAHI); __module_ AT RERIIMFK, A NN None.

T7¥EE SRR (BB E) T2 RO S A E 2 sR B 1

F P ST AR GETAE RIS 2 TR P g 8 (BT Rl % 2E ) — S0, AR %A
P PR SRR BN G M 4

20
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23 1 RS BIPRIB AN 7 SRR O 1) T A AL BT IR RN, FESL BRI
_gze %L f%_ JEIERIRSEB, H RO ETTIEX R . ST AR __func__ JRIERLR R M
BREON 4

2438 1 MBS BIPR IR — RTINS i 07 SR — LIRS G, SEHIRT R __self
JEME R EA L, H __func_ JRENITTIER TR R BTG

W —ANSL Ty AT SR F R, SR B B R Z BRI (__func_ ), HRFREEHI (__self )
BASEIN LT K. BN, Y4 c2—MET £0 BEGE X3, 1M x &2 C H—Lp,
NEH <. £(1) SERERTHEHHE C. £(x, 1),

Y ASBI TR RATE B AR EXTGE, RAFAE __self W™ JESLB” sLfr o
BZEAL, W R <. £(1) & C. £(1) HERTHEM £(c, 1), Hi £ Rt
SN

THTETE A R ROW R 2 SE O X RN AR W A B S BIIRBUB PR B . AU T,
— AR AT AR R4S — DA BT R IR AS A B o 3 ST AR AL ik
HUR AT P SCeR B Fetm] U8 X 52 (A ST AN nl i I 50) FERR U AR A & e A2 A2
o A — DR R E RV — 2B B & SR BN SN I Tk
XEEAAE e A S R B RIR LR A 2 KA

MRS — N vield i) (Wyield i% & FAT) BRI VERARE—1 £ R 8 &2
K FE 1 R ECFE B R T IRE, R 2 R ] AN AT DAPHAT pR B ) ik AR AT 5 R AR AR
iterator.__next_ () HERSSEXANRH—EETEIEMHMH vield iBAHRM T —
MER I MIXD RIS T recurn EAECEPATREIR B, $5]% StopIteration 3
I XA AR RN R TR ] R EE SR AR R

EpRERREL i async def @ SCHYRREREU IR W A2 R SXAERY eRECTERIA T I 23k
[a]—ANcoroutine 4 . ‘BRI Ret Erawait FiXR A Kkasyne with flasync for iBh]. G
S WA 2 —T.

SRS EE i asynce def K XIS vield BRI BRBET EIR N 9 & m % 5
o XFER R EERE I 2R [l — AN R AR S, SR A fEasyne for iEA]H K
PAT R
WS ERLN aiterator.__anext_ () FERF&REl—Aawaitable, BEXT G 2TFERE
SN PATEEIME M vield Rkt —ME. SREIITHEI S ret urn B EE 55
#é}—'rzi%/ﬂﬁﬂﬂ F42x5]1 k& StopAsyncIteration 78, FAENAMBSE AT M HEHES
AR FE .

DU RS PR BON SR T C BB AN . P E R B T{24% 1len () Ml math.sin ()
(math J2—FriE N ERR) . NERESEEEMEE G C mh . ke iz
__doc__ JERREISCRY TR, SR A NN None; __name_ ZHRBAIAR; __self
BE KN None (B F—4H); _module_ 2 REUTT B A FK, W EA WA None.

WETIE BERASER RN ERB S — e, RAEE S T — M C REmxT S0 I
AWBONSEL. WETERN— T2 alist.append (), Hrfalist J3—PHFEX 5. L
B RRRE B RE __self_ 2PN alist FIARICHIXR .

R R, WM REFE RN T R A JRSLH], RUATAAER_ new ()
AR, AMWSHAES __new_ (), MHEHBSES__init () REIRIHN
Bl o

Pegefl AL EONELTERTRE T E X call () JrkERIRERCH AT T HRT 4.

Bidh b2 Python (RS EAH LI, BT N A% Q1E, Himpore AR MM, & ET
importlib.import_module () MINER __import_ () FREGEITH. B EA BT
XS I i 44 25 ) (X2 i i BRI __globals_ J@PESI M) . JEIES T
BRI AR, Flm.x M4 TF m._dict_ ["x"]. BEHOGREA TR G
PR x5 (F ARG SE R AR EE) .

JRHERE 2% B fy 4 S [ T8, Bl m.x = 1 4T m._dict__["x"] = 1,

WiE LW (AT 5) J@t: __name_ RHBIRI B IR __doc__ NBIH) SO FEAF R, Q2R A
A None; __annotations__ (A[#%) H— M EE w472 T, BRIEAHRIT T REU;
_ file  ERIHON OB RES , W ERMEH — SR iE . B R R )
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BEBCA__file  Jatk, BN CALHUR TS HER B MR & N ARAY: X T M — A JE S s S a4~
JERIHR % M %I SR R A4

FoRm A B @Mk __dict_ NPAT L RN ARG 4 2518 o

CPython implementation detail: [f{ T CPython J& A F MR E, AR B T 1E A g AR e i
TG, BRI S5 . R A, RTAR 2 S s PR R HOIR AR DA B 0
.

eSOk B e LKA — i o 28 ORI (B Wk 2 L —47). BN A Ed— A7t

WS IS Ar 4 A5 B . RIEMET I H S TE I b A R, Bl c.ox 29k C.

_dict__ ["x"] (RidHAEFE—8 T2 ARV A E B R ) S RAEH A B R
PR FRET, A%gifﬁﬂfngjﬁg DEAFPIERAE AT C3 Iy, BV & AT dhnkss
R 2 2% 40K B 4218 B — > JL R Se i BE ORF IE #9178« 45 5% Python {ff /1) C3 MRO EI’JH*‘]‘*‘
T AEEFEE 2.3 AN SCRY https://www.python.org/download/releases/2.3/mro/.

B ARJEME ] (BREL R C) &7 — AL R, BN —A4 _self_ JgMth
C LB ENS S BT E AT EX R, B R RS T R A S A% 42 .
M) __dict__ Fr & N AINREUE M HAb 5 IE S F i 55—,
RIEERE S TR F i, (RS TR R

PG IR A L B30 P A —AN2RSE 61 (LR 30,

FRokJEPE: __name_ ARMAFR; __module_ NRFFAEMLRNAZ PR, _ dict_ AHEEMH
AR T bases_ AT CH, #HAERESNE PR BN FHES); __doc_ hE
B SR A 8, WA WA None; __annotations_ (W[3E) A— MU T 472 WFHM, &
SEAERAR AT IREU) o

el ST i IR R A (B30 BEASEIEBIARAT I e — > M G SR 7 iy 44 25

A, JEIET NS E AR P AR . ORI R AN Jm A, T SE 0 B ) 28 A R T
DYRSAER BT AR AR BN IB M — 1 P SCR BN R ”Eé:‘%ﬁ%ﬂ:ﬁ;&fﬂﬁ%ﬁ%’%
Ho__self  J@MERIZSH. SEIEMETENR 2 %ﬁ%1& Z: i £ 3CClasses” *11 "y
R At 7t S S AP SR BRIBUH 1 28 S R ) 7 3R] 22 L 53 i 25—, X REAREI A S P ] BB -5 5L Bw
TARCTRIY __dict__ HIXIGOARTE.. IRRIREILIEE, M RIMAERA_ getattr ()
Tk, WIS Z T AR R AR R

TR A 2 TR S B0 0, (R & R 7 M, RK A setarer ()
Wi delattr () Jrik, DR TR PR R S P0G

USRS EA FELLRFIR A PRI TTE ] DADWREON R P o sty . 2 i on s ik 24k —
FiokIgtt: __dict_ AJEMETFIL _ class_ ASEBIXTRIIKZE.

VO MR (BRI GRR) file object Fern—NFTIFHISLAF . A Z FPHEETT 0] IR BIESCIEX 5 open ()

NEEKE, PAK os.popen (), os. fdopen () Fll socket X511 makefile () ¥ GA A GEfd FH 3t
SO AR T R AL ) LA R R B YR

sys.stdin, sys.stdout fil sys.stderr XHIIRM AN T EREAPRIERIA . i i MIE DR IAY
MR BN ASCABIITIF, HIAREAG 1o. Text TOBase IR IKFE AL .

PRSI LA oy AR P R A R Bt BB R 20 T o BTG S ST RE B R SR ARG I AS 114 B T

e, RN SRR WAE IAL— I &

fRRSRR ARSI RN %iF 5 % 449 nl AT Python fUfS, lihRbyrecode, RS XH G AR HIOM G2 1)
D BIAE T BRBOR 52 A0 50 R B4 Jrph 2 (R B IR By iy o L, AR R & 1
T HEOAS AR AT BB R AR X RN (N E AR fEs 7 5
). SERBOIRAE, IR, WAEXA AR RG] (N2 BHEIL 2 ).

Frokry HiEEf@ M co_name 45 T B4 co_argcount N H S8 B8 (B {UR
A8 S HORA A BOAME R 2 %50; co_posonlyargeount LR & S8 i 80 (B 45
HEINEMZE0; co_kwonlyargcount AR X8 FSHWHE (B A BRIMEN S
H0; co_nlocals MR M EHAZARENHE (BIESE); co_varnames h—"MLE
HRAR B AR E T (S5 HEE B HT D, co_cellvars h— & B & R E I 5| H
JRy AR B 4 BRI o4l co_freevars A—NEE HHZEBL ALY, co_code H—>
FoRFATHHE 27 FI I F4F 1 15 co_consts Sy— A@ﬁ?%ﬁ%@ﬂﬁﬂ%éﬁ%ﬁﬁﬂ’]méﬂ
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co_names A — A5 15 RS Ir (55 ] 14 44 BRIV T4 co_filename A4 g 5 A5 BT #E 19
X fF44; co_firstlineno NEREEITHIITS: co_lnotab N—AF45H, HP4ig T M
FA MR = EAT S BT GRS S W RERR VR D); co_stacksize HERMH K/,
co_flags H—PEEE, H gl T fERERS T H 1Y Z AV AR .

PAF @R T co_flags WIARENLE L QIR REUE ] *argument s iF{ERIEZALEEER
PLESE, W 0x04 (iREEE; WIREEEH **keywords IEVEREZ L BEEN X TS
B, W ox08 (ighistE; WRRECE A ERES, W 0x20 (igfistE .

KRR (from _ future_ import division) Wi co_flags HFRENIK
HER PR 208 S T2 HORF P 05 40 B 1 MR B 0202000
{375 76 5 L# Python BA U] 0x10 il 0x1000 fi7.

co_flags HHIHALAL AR B R N FREE T -

QRN R R R — %L, co_consts PRYEH—TURF 2 BREUW SR FAFER , Aok E SO
°& None,

WO G WO RFTRPATI EATATREH BIEI IR (WWF 30, St MHR Bk K

FRIRIN N M £_back AET—HERRWT 8, W2 EICZHERRDIN A None; £_code
Ui T AT AR XS 4 £_locals WM TARAMA BT, £_globals WM T2
KA £_builtins FIFEKRNE (EH) BFR £_lasti HHEAERTIES (X245
HIF IR AR I — 25D .

PRI SR M £_trace, R K None, NLEFEACHHE T 0] U8 F 45 2830409 pR 2 (A
WA D . BRI Sk — 0 - X PAES S £_trace_lines N False
REEH .

FLARPSEIL T 4 2>l /F £_trace_opcodes B4 True R AVFHEEAEI T R F1F. HHER
TR R PR B | R S PR B R BRI R BT, X T RE S S ECR E LR AT
f_lineno MM Y HIFTS - 763X B H AM— IR B R BN Bk L 138 247 IV T RIEE
B . JES T PAE L S A f_lineno SEEL—A™ Jump 14 (HIEHE N —154)),

WX 5 SR E—AN

frame.clear ()
W78 BRIz iR A i A A AR 25 . i Bz miUE T— A Es R
DT XA BT S it A G | (BI04 3k — A w7 L i e 2
JafE )
AIAZ 4 B IEAE AT 25 5] & RuntimeError,
3.4 PR Uge.

[RIE % B SRR — A R AR IR B E Sk . Y 5 A A B & R A — A T 5, ]
AEE L types. TracebackType B HIAIZE .,

XF R A @ i T 4, A R A A A TR BT, S FEREAN R ITIZ Y 24 5 1]
W2 HHEA— AT 5. At A— SR AR, ARIR BRI S . (B iy 5 4] —5,
) EREHN sys.exc_info () FrRIFTCA I =10, AR S H ) __traceback__
JE BRI

MEFAEE A, HRIRES CARGRER) 5AERRR: TR T3
HEE, BWAEN sys. last_traceback X HFEA -

X R A T 5, D) ph Tl S B 7 3 o e e M A UNART 532 th_next JEMERA AL
SERE YRR IR B

Frokig R L tb_frame $717 Y HJZHAYHATIE th_lineno 45 A4 T W FIERTT S
th_lasti fR BTG4, W A4 T B TLELHY except [/RJB0A finally THJfK cry 15
A, IR A AT S A R 82 T RE S AR R TR 5 A TS AN A .

?ﬁﬁ*é@ﬂ%@‘fﬁii tbh_next NRREREFHW T — 2 GEAE L ERFEHD), WREHE T —ZHR
>F None.,
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TE 3.7 R [0 R BUAE T AR Python fURS A0S Bt , A SEBIRT to_next JBIE

AT AR T -
VINMR VIR X GEHEER R __getitem () FEEBIWMYI A . XS WI i HNER slice ()
PRECK A .
TR B @ PE: start HTH stop N EFY step NP KAH: FEHUAEHE NN None, X 46
ﬁ—fﬁﬁﬁf*ﬁé

VILPIE &SR/

slice.indices (self, length)
BT IE R — DRI length T EAEYI R R RV 2 length 45 5E K PR 2% H 751 I}
P BAH A5 BB e i o R R = AN BB e X S8y o U0 Y
start F1 stop R "5 LA K step HAKABL. BT 5 B R BOBUA N 4 IR IE RS T] i 7 s UAL 2R

RS XS ST BRI T FhalE e b SO IR R RO S8 4k AR S e A
X G XIHE B AT S B 2% Gl R B2 P SO 4. 24 MRS 3R
— NS HTEXRE, EBRR BRSBTS, BEASHIE ., BRSO EN S
HE NN, HENurE g e T 8 . #S0r Ex gl b &
staticmethod () MG IAIH .

RBBEMNGR FEHEXSGRFRS R0 HAth X G a2, 202 M Sl 2R SL Bl FRBUZ AT 5 1
He R EXGAE IR E T AT M EAE L3S0 P SO 3™ — ik . 8 xt
Sl N E R classmethod () Mg A .

3.3 FHHRAERW

—A ] U\L_L_nzxﬂﬁ%%@*’J‘B’J?’i{iﬂé%f)ﬂﬂ%ﬁﬂi %ﬁ?[ké’]ﬁ%fmﬁf (BN AR GE F B b
H5Y)F). X Python SLH 314 TR X, RFED Eﬁﬂi)(ﬁ??m?ﬁﬁﬂﬁﬁ%ﬁﬁ i,
WR—ANFKEXTH N getltemi() W, FFH x jﬂﬁ?%’@ﬁﬁ*/\;&ﬁ] M < (1] FEARREE T
type (x) _getltem (x, 1) BRAEEULBAGIAMENL, 1EWA & SGE 24 k) I‘E/ﬁT RPAT—Fp
BAVEHS | X— 1 BE BE N AttrlbuteError B{ TypeError),

PRI T % None Fon it W I ERVEARTT . B, s —AN38% iter () M None, %38
WA TER, I B iter () 5| & —4 TypeError (MALRIEE  getitem ().

TESE BT A Py B R B R 2R0T, AR B2 — U AU SE BURE BEXT AR T S 15 I 224 12 2 I
B, FECEAA TEE A ERAEXT TR 5 S 2 B, (BERE) A AT RERR A T . GRS ML —
S W3C B SO SR 8 i NodeList $#1H, )

3.3.1 EXEH

object.__new__ (cls[, ])
T AR A cls ERHTEB. __new__ () 22— AT (B ZRH B AR 75 22 i =t P
HY), B K LB ERIRIERE S5 HRNSHSHHEISE N R EERRBA WK
IR . __new__ () HIRIMER A HA 5 5500 GEE 2 cls BEEB).

WA SEBL S A G B S super () ._new___(cls[, ...1), Wa#HIEM__new ()
IR RSB, ﬁkﬁﬁ%}%ﬁﬁ%ﬂ&eﬁz%ﬁ@@mMﬂﬁﬁ,ﬁ\l_IEI

AR __new () RN R A AR VA I BB R A T — AL ols 172, D SE

M init_ () FEHPA __init__(self[, ...1) WIERXB&EEM, Hdr self 526l
HAMBES WAL X G 2 1 S B ) .
WR new () ARIRW—A cls BYSEB, WIFFSEBIR)_ init () EASHHT.

—_new__ () BYH B TR ARV 2 (B4 int, str 2 tuple) & i LI BT EIE R . BEWME
DAL HE SOTA B E R DA i 8 G

2__hash_ (), __iter (), __reversed () PAJ_ contains__ () JFIEX MCH BRIR AL BE; HAb LTI R
TypeError, {HHEEfKEE None J& T A AT FI X4 04T A AR EN X — 55
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object.__init__ (self[,..])
S Gl new () #EEIEZ G, REEMEZ AN . KIS EBAIRMERFEAN
SR —NEFWIBRAE_ init () F¥E, WHPRRAERIUFEEAE _ inic () ik, s
201 4 R & AR AR S 190 B2 0 i IE BRI 464k s BIAN: super () .__init_ ([args...]).

Bk Xt 4 &2 H__new () Fl__init_ () PhEMEE WM (H_new_ () 8, I
M init_ () @&, WA _inic () & B A HAERE None, 75 MW &4 s 4705 %
TypeError,

object.__del__ (self)
TESEBIRF B B ER R ] o X R I A G T i A% ORIE24) . WIPR— A EREAG  del () J5
W, W FFIRAMZENREA  del () Jrik, SR b e DAR RS20 B 2880 43 1Y) IE 4
k.

_del_ () JIRATDA ((EARHERRD o B8 — Mz S BIHT 5 | SRR A . X R &
Ao del () B SAEEARIR SRR BN PO 2 i B AR SEE B E Y T CPython
FHHA SR — K

YRR I A 2RI IRAFAE R RPN __del_ () Triks

i del x FFAEBLIM x.__del () — HIE2HF x BWGIHTTEOR—, MEEMNSTE < 5]
FAVHRCAE ] 22 IR -

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

S
gc B SCRY .

B TN __del () ENEZPIRCE A E , TEHIRATIIR] 5 A B S 1R 2 TR
HATEl— 53 sys . stderr., HRHIHE:

o __del () WAEAREAMEPEIITH BN, SFRAEELAREINRE. MR _del ()
s S BT A ZE VSR, ATRES A ZEER, PIAMZ IR RN PIAT__del ()
T BT AR AR A BT AR

o __del_ () AILMEMPREG: XM BOgcIAT. I, EFFEIMBemAs R (68 A
Be) WRECWOMEREA None. Python S PRIESEMMBRASIEL 4 FRPABRAS T RIZRFT Sk iy 4
JR A R PN LA 4 J A s AR A AT IR e R AR 5 L, XA B TR PR
ABIBERAEdel () J7yERR 5 SR T 1 o

object.__repr__ (self)
M repr () WEBREHAH A H— RN Bl FAFRERR. WERTTRE, XMEM— AR
i Python 23530, REHE Aok B LA A BUE RN % (R EAE L) . R RATEE, W
REJERAN <. . .some useful description...> UFEE. REELTE—DFRHFEIER.
MR REXT __repr () HREX __str_ (), WIEFEREWLEGR “FEERX" FAFH
TR repr ().

W EEFEE N TR, PIHRE R RN A E FEEE BB SCRRE M.
object.__str__ (self)

Wit str(object) ARWNEKEL format () Ml print () WA AR —NRSRE) “JEIEZ Bk
KB FAFERE RN . IR EEDIU—A FAFEEXT 4.

Wik Hobject . _repr () WIARFKIET __str_ () FFAHIPIR A —F R0 Python ik
A AT RAGE TS (O HE R R R B

WERA object FFE XMBRIAEI LW M object . __repr (),
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object.__bytes__ (self)

il id bytes W AL — MR FIH IR . XMW ZIR[E— bytes MR,

object.__format__ (self, format_spec)

Wil format () WHEMKE. PR, %X IF4$F @ h fRMEAK str. format () AT
PAAE I — DX R0 Wb FAFERRIR . format_spec Z3 0040 & P 548 AL TR AR B F A7 5
format_spec ZHIIRIEE S format__ () BRI ER), Atk HRE RS LTI
AEASPIE A ol AR A 2 e T T

i &% formatspec | AEFRIEAS AL IEVE A HEIA o

IR MEDATUA — AT TS

1E 3.4 iHE M object A& By _format__ Jy yEWNR WAL AT B F4F, a5k —4

TypeError,

JE 3.7 R object . format_ (x, '') BAEZFT str(x) MAHZ 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

DA SRR B T k. BTSSR ARRIIRT Y. R AT s x<y T x.__1t__ (y).
x<=y I x._le_ (y). x==y W x._eq (y). x!=yfl x.__ne_ (y). x>y FH x.
_ gt (y). o=y M x._ge__ (y).

AR S EONE AL, E R kT RE S IR B R BIXT 4 Not Implemented. MR
B, WL 2R ] False B¢ True, AidsEhn XU n] DUR ML A, FILanf gz s
FFRB TR REAW (BIAEN 1 HAKZE) , Python 2% iR A bool () AL,
HEIL 2R

TEBAEN T __ne__ () 2FFE4__eq__ () FHREEREUL, BRAEGIRN Not Implemented. [
BBFAFZ A AR KR, Bl (x<y or x==y) NEHAERE x<=y. ERIEAREH
HzhA N HFEAE, 3 %F functools.total_ordering ().

AR __hash__ () WFHKREGE, T RE1ERT 308 A @ SCIGEGE BT i AR BRI hashable %} 52
HF B R ) — ST

XL HEHFEAEF S HRA (ELELSHAN LHFEZRERLGDLS B R M#H)
MAag_ 1t () F_gt_ () HRAMNFWRE, _le () Fl_ge () HRXF 7 H R4,
M_eq () Fl__ne_ () WEEMNACHRE . WRHANEERKREBNRE, HAEEHRR
R e P E R B A B B (B 128, WU e e B A S VB0 SO ¥, 6 I Sl 338 e BV E R
Tk BIUFRASYWHIE.

object.__hash__ (self)

I N E R EL hash () P ARG A SE R B A EA T R4, SR T IR ARG R LR set | frozenset
PASedict. _ hash () WZIRIE—AREEL . b5 HOBe 4 R [a) i 55 ) ME— P AL J 14 /2 BAT A
[l (E s A BIARIES S RN G e s A ER A&, BIRFENHTE R — 0
At xizoCA MG A E . Hln:

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

R hash () @MN—PXEEEXH__hash () JFYEREMEH KN Py_ssize_t BIK/N.
W 64 NiRYES 8 FAY, X 32 fiAESN 4 FAY . WR—AXRI__hash_ () WIHEANTH
BRSNS 7 B EAT LB, SRR A A T SR B G T . A5 — s 1 1R B YR

python -c "import sys; print(sys.hash_info.width)",
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WR—NREGE L _eq () Fik, WBaWANZ%EL__hash__ () #AE WHREE X
T__eq () BEAEN__hash__ (), WIHSLGREAATHHE S AEMI. R —DEE
SUT ARG T __eq () Frk, WIRWIZSEB__hash__ (), BN S0 SLBLE0R
MR A SR RIS (ISR R A (R A A, BRA TS IR IE AT ) -

TP E BN A __eq () Ml__hash__ () ik HAEMNSEMTSR (ACBRN) B
DhEARMEE, I H x.__hash__ () BE—AMEYMEAFLR x == v FREKE x is v A
hash (x) == hash(y).

—ANRWRER T __eq () HEAENX__hash__ () W&RH__hash__ () FaxtHhiik None.
M—ANPW)__hash_ () J7EH None B, IZIEH L BIRFAE— DR 7 2800k UG 25 (5 B IR A
5| % TypeError, H&XEMKM isinstance (obj, collections.abc.Hashable) HJg{IFEHf
HOAR B A TG X5

MR —ADFEBT _eq () WEFTERE KA LEMW__hash_ () S, W70 ) &
__hash__ = <ParentClass>._ _hash__ kR H&HMEREES.

WR—DEAEER  eq () WERFEERG A SR, WNZAELRE X PES __hash_ =
None, — P HENXT_ _hash_ () PNERXHT| K TypeError L4 isinstance (obj,
collections.abc.Hashable) M 4% REHTH SRS 705 .

W EEOATEOLT, str fl bytes XA hash () (HEMHH AR AR BEVLE it .
BAREANTHE—A~ Bl Python MR R &R FEAAS , (HEANTAEAE F R 121TH) Python [a] 2 A W] Fl )

KR 2 A T B 1IEPA T R4 IR 55 Tt 38 2 A7 40 e 8 4 AR A 2 LA A BRVEAE B ORI
IR IHETRCRE O(”2) B 2% . 4% WL http://www.ocert.org/advisories/ocert-2011-003.html

AR A (H P AR G RIS . Python AR PRIEIE N UOF A Sy Gall# B 1E 32 {1 64
Pr i ERA—E) .

% W, PYTHONHASHSEED.

e 3.3 R BOAE S A B LIE .

object.__bool__ (self)
T G 5 ¥ DA S B LG, D DA e R bool () 484455 W%kl False B True. HIZRAE Lk
Tk, MBI Ten () FFAEHRBIEAESEMNNRZRENE. IR—DEBERE
N len_ () WAREN __bool_ () WA SHIWEEENE.

3.3.2 HE XL RitihiE
FIPAE SR A7 oK B MR EBBHEDI (x . name BY6EAT . MR ) A9 R4S S

object.__getattr__ (self, name)
LENE VI 5] % AttributeError MARMMNHAN (FTRE2MM__getattribute ()
T name A2 — LB EPEEL self BZRR AW PR EIEMG] % T AttributeError; B
Xt name FREJRIERM__get_ () WBIA T AttributeError). MIIAN iR (KFIN) &
PEEB RS &F—> AttributeError JBH.

WHEE WSR2 WS ERILG &P, _getactr () BMIASHIAM. (X2
fE__getattr () FMl__setattr () Z[AIMEBRENAXNFRE. ) X2 TRCRE i
TN AR E G getattr () FFIVEDT SO HAL B T . B 2 /DT 50 f 48 &
RVL, ARATE S Ja M- B A i AT (i 2 i A B A 52 ) 5l T ARG & 1) 58 4%
fil. WS TFMM__getattribute () ik T fREIERBOS AT 1R B9 58 3 A k.

object.__getattribute__ (self, name)
BEIT VA2 TC A A A PASE BUX S BB AR DT 1) . WPRIGEE LT getattr (), M5
EASHRA, BrIE_getattribute () BXHBFEA B Z5] KT AttributeError, It
DR 2R (R EIRY) SR BRI K —4 AttributeError FH. N TR UL AT )
T BRI, S B 2% S U B A A [ 44 R 0 B 3807 VR R U5 ) B T R SRR AT R, A

object._ _getattribute__ (self, name),
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TEMR:  BEO EEAEAE A A el o v ol P R RN B bR ) 10 &5 SR B 7 100 A R ARk T Tl g
oWkt . S Wk ik E K.

object.__setattr__ (self, name, value)
W YRR — A B P R R R . XSRS BURIE S HLE (BRHE AR B 2 ] 7 ) .
name FJEPEAFR, value FERLG R HERIE.

WR__setater () MEIREA LB, ENZHMRLKELRITIE, Bl object.

_ _setattr_ (self, name, value),

object.__delattr__ (self, name)
RWTF__setattr () (HHAEH AMERTTIEMR(E. M7 EVIZE del obj.name X TiZX4
AN AR

object.__dir__ (self)

BIRESAER MM RPN dic O WM. REEDAC—DFH. dir () SRR FEIHE
BRBINFI R HHET o

B URIR B 5]

FRRAFR __getattr_ Al__dir_ VIR R B @ SONBR BRI . B2 __getattr
PR M2 — S5, HAKRI— RS, IR EERESE % —4 AttributeError, {If
W IEFEE &k lobject . getattribute () RTEFHOT R PIRFIFEA B, W __getattr_ &
R dict_ Wk, KRILFINFSE] kKA AttributeError. WIRKE, BoPUBYES A
FH 1R [ 4 A

_dir_ BREV YUAEZATATSE, H HaR A F R R R R AR EA R A . R SRA T
1E, FoEH M RPRIE dir () AR

AT HE N EH H E BT (BEEEM AR B E S RE ), ATDARHR R S0 __class_ JEMIRE
“H— types.ModuleType T2, Fill:

import sys
from types import ModuleType

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

def _ setattr_ (self, attr, value):
print (f'Setting o)
super () .__setattr__ (attr, wvalue)

sys.modules [ name_ ]. class = VerboseModule

R SRR __getattr MIREMIRN __class_ Rl iEA I T &4k -
BV R (ORNig e A A B AU e il R Ry T IS T ) A2 S .

TE3S REM: _ class_ B g 5,

3.7 BRENEE: __getattr_ Ml __dir_ HHUEME.

S

PEP 562 - filJe _ getattr__ fll _ dir__ HiA TR _ getattr_ 1 _ dir_ KL
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ScHl R 2%

PATF IS — ML % AR (Bl i 28) MLl i BT —A> A g & R4 <& A 1
(I S AL AHE T AT 3 B EGERI T ) o FEVARBI, “JRIE" fRA2 A PRI A # 2
__dict_ WAYRFILIE L A B R

object.__get__ (self, instance, owner=None)
T M DRBUIT A & R E M CGREEDIR) SO SLmn @b (S ViR ) o Rk
[ owner ZHe A F IS instance 324 F RV R @RI SEH, ANALET owner ST ) Ja o4 3% [1]
None,
W7 VAR 23R I A B JB P EUZ 5] & AttributeError F4,
PEP 252 $§0H__get_ () A —Z_ASEIOT XIS . Python H & NE AL R
MeE s A, HRLess = T HATREZOR M 241, Python H B getattribute ()
LI ERSEANNSEL, T BTGP BRI L.

object.__set__ (self, instance, value)

A LT ¥R ABLEL instance $i8 5 W T AT 3 2800 S Bl 4 J@ A B (L value .

TR, W__set__ () Bl__delete_ () XPARIBZR “Flidds”. 2SS4
AR RGE S,
object.__delete__ (self, instance)

PR TR YR LA instance i 52 B FTA 4 JE L BT SR A -

object.__set_name__ (self, owner, name)

TEFTA B2 owner QI . FAZRSHIRIEL name.

Ef#: _set_name_ () HREAMN type MG 4 — B g CHiR AT, IRAERA B A
2 SN A I — A gy, AR B AR B HLMAE 2 e S

class A:

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

EE e JIRAE= S0

3.6 B

JEPE __objclass__ &4 inspect BB IR E MG € SURTERZE (IEMR B IR MA B T3
RIEHERBATIINA ) o XPF R AIXT SR YL, E T AT UM s EORR E—MRE A (B728) Mk
BRI — LB (I, CPython £ SCILT C HARYEE Ik i B LAY ) -

A iE AR 2R

SRR, AR B CYEETT” MR GURE, HIEMET g S ORI IA T E R,
i__get__ (), _set_ () Ml__delete_ (). WR—DXRELTALITEPIAEE A, BBtk
PR A -

JE T B BT AR — A R A R R BEE SN E . B, a.x BERTFASM a.
_dict__ ['x'] JFlE, RIGRE type(a) .__dict__ ['x'], BEFRMKIKEIL type () By EZHEE,
N R

H2, ASRILBNE S ST HA MR AR 4, U] Python W] fE 2 S EERIAL T 6 i A il
AR . X EAR R AEAE LS WA BT I AR i 72 SCAR A a8 7 vk S HASR iy 07 2R B

RS SRR IHIR SR — N E a. x. SR G K a T E:
LAV S 0] B R AN 3 LA 0 O 3O Y P A R SR TR — MR R T ik x . __get__(a) o
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KB WRIES]—DXREB, a.x KPP type (a) ._dict__['x']._get_ (a,

type(a))o
R ARG E RN, Ax WA A __dict__['x'].__get__ (None, A),

HIEE Wk a j& super — LB, MZEE super (B, obj).m() XFEobj.__class__._ mro__
TR B R B R A RSl AR AT AR U A A AL__dict_ ['m'].

__get_ _(obj, obj.__class_ ),

TS 40 R, R IR g R e BB g T e T RS R AR g O k. AR R T A
X__get_ (), __set__ () Fl__delete_ () PEEHAEG. MPRBEAEX__get__ (), NMJiHJE
PSR RS T 5 8 &5, B AR S0 5L B - S A A N R (. IR IR g E LT _set_ ()
s delete (), MER—MEIEHDLE: WRLEFANEAE L, WER— A EEdEiRes. &
B OHOERAR AR E N get_ () F__set_ (), MAEBIERARBRAAE  get () HHE. EX
T__get_ () M_set__ () FE__delete () MidRfiAs M ES TR LA FIPHEL. 5
AR, AREE AR TT R SE BT

Python 777 (f1$5 staticmethod () Ml classmethod ()) #BEVENAERAE KL . B ILSLEI AT PA
FOE SOFEH . XAV SLHIFRAS S R 20 HoAfh S — R A TN

property () HREURAEAEIREIAIR LI . HI LB B EHAF B AT

__slots__

_slors__ FRiFFRATT B A IR R B (IR IE JE@ k) AR kB _ dier_ Rl __weakref __ (FAERZAE
__slots__ Wi HpF B sl @ AEAC R mT . )

HHCOE ] __dicr__ 07 30T DA HIT A 25 0] o Jm itk A 4R B T 5.2 S5 i 32 0T

object.__slots__
XA AR AR AT ARG ey S A AL A8 M 4 R e . __slots__ 22
EAEMA A R R 2s18], FFRHIE A SR SE IR E _dic_ Rl __weakref__.

{Ef __slots__ B EEIN

o MUK EH—RE X _slots__ (FEI, SEBIRY __dict_ H __weakref__ JE VRS AT

o WA _dict_ AFE, LHIANEAARTE _slors__ E XHF)HATHAR BIRE . 2845 — AR AR
EAMMER S| & AttributeError, HAF SRR B, SERF '__dict__ " AR __slots__
PR FEAFER 51

o WERARGTALHIE _ weakref 5, & LT _slots__ WS ST LGRS 5 1 . W2R
TEHITI SRy, R ' __weakref_ ' IIAZ| _slors__ FRHIR AT T

o _slors__ B AR R BIETARSE (6 ) FEREH B . ik, SRR
Kt slors_ ¥ L SEBIAS S B E BN B, ZeJE M & 8 i A A

o _slots__ FERRMERIAN R T2 LB FERRT RN _slots_ FEHFARPRMETH. A,
TR ARAG _dict_ F __weakref _ RAFEATHE LT __slors__ G BAZAUEL & XHEAT #oh 4
PRI P L) o

o QRS U AL EAE R A S, N R FER O S SE S SRS W] ) (BRARiE
i E B IR AR ) o X AR SR SR E . AR TT RESIR In— 4Bl 1k
U1 T P A

o AR _slots__ AT IRAEH “AIAKEE” WEEHGIG int. bytes Ml tuple MIIRAAK.

o (T IESEAT R T 2L AT SR B AT AR (24 slots__. WRETHRTDABEMH ; Rk, ASlTT fgex 4 Bk
B ERARIRE XHE.

o __class_ WAHDAEPIAN2ERATHIFRY _slots__ I A B 1EH -

o 2N RN E N 2 EAOREE AT R, BN R R R EVACE AR e (H
MbESE A BA ZXWALETR) — B SORNKFE] K% TypeError,

30 Chapter 3. #iEHEHRY



The Python Language Reference, % %5 3.9.0b1

© U _slors__ MR T— AN, SRS A MOV R IR _slons__ IR
— A

3.3.3 BENKGIE

N IAIR AN IS, IRAIREY _init_subclass__ WO« AR ] AGS S RETS 228 124 T 2K
XA BRI KT, (LRI Mig e YRR ESE, M _init_subclass_ I
ST & T %I AR R PRAE 126
classmethod object.__init_subclass__ (cls)
MPAEISIRAE TR TR SR  cls REFRIBAY 128 WRE SO — @SBl ik, it
TR s 2V
BA—DH RN KBTS H WAL H XL _init_subclass__. N T 5 H b il
__init_subclass__ WIGREA, WU EHED KT SUERFHRIE AR, fian:

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

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

object.__init_subclass__ BYBRIASCBUT AR, RIEMERESEOH NG kK — AR,

Hff: TR metaclass FPIERBILHIHFES, AP LS __init_subclass__ [
. Fekrpyoek (MAEEARHRR) Wi type (cls) T,

3.6 B RE.

pIvES

BONE LN, KREH type O RMEN. RESITE— a2 S RINIAT, KRG 28590 E 2
type (name, bases, namespace) HZER,

B R A A E AT A metaclass REFSE, BOE TS AR — ML IS B A FER ik
Tl ZEPAR/RBIH, MyClass il MySubclass #B/& Meta f5:11:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

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

* f##T MRO & H ;

o BT ML

o MERIEaN A 2SN

o PATFER;

* BIBEXR.
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fi## MRO % H

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

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

WEEHHITTH
A5 SO E 1 24 Y TE IS MRS DA TR BE:
o WAREAT R HEoA B E Lk, W type O
o ARG —ARATCRIM A T2 type O WG, WHSBE MG
o ARG H—A type O BISEBIVERRATCR, BURESCTHESE, WM FriRAERTTE,

AR TR SN B FEEHITdE (WRA) PAEIrE IR Em 2R ITIE (B type (cls) ) k.
T IRAE R TCI N A X S TE A — AT 2R 8. AR B — MR O RAF B &, WIEE S
RIGFHMH TypeError,

EEEGETIE

*EﬁﬁKETLJ:ZIEI/JTliﬁ MR £ AF 240 25 R ARG A __prepare_ JEM, B PAnamespace
= metaclass._ prepare_ (name, bases, **kwds) WIERWEVEA (A a2 EG A 548 &
PSR, M2k HPEE ). __prepare_ FIENWZHEEIN classmethod () . __prepare__
Efl_lﬁliﬁﬁﬁﬁ BRISPEA __new__, (HIE MR AMENZEAIERT, 2 2SR D8 — 5
dict

WHIRITCRWH __prepare_ JEME, WP S RFWIH A — S 006 P B .
S Y

PEP 3115 - Python 3000 H1¥jcR 5| A __prepare_ i SR T

TS xS

EFIREPL (KITF) exec(body, globals(), namespace) IFEABEIIT. HHEHH S exec ()
B & B DX IAE T 24 388 SR AE T RN TRES, VAV IR AR R (IR ¥E) 51K EH 451
ANESAE FH I ) 24 FR

B2, BP0 SCRAE T BN ERI , TEF NS E LI AR T BITERAE 2 R i X4
FRo FAZ BRI S B EE— N ES BRI, BUE & N — 5 iR i) fa AR i)
__class__F|H.

ISR

— HPATR B RERIE TR B H A0, @8 HH netaclass (name, bases, namespace,
*rkwds) @IS (WA FESE 515 A __prepare_ [HHIA) .

IR F R HEMITIETIN T __class__ # super, XMW R 2L ZFSHILA super ().
__class__ Ji5| [, XR2Hgmidat gl @m i as . XEHSZSHOERN super () BEIE EMIR
PUEFER T REAE ok & U2k, ﬁﬁ%&ﬂﬁi&ﬁ%ﬁﬁﬁ%ﬂ%H@%‘éE‘@Wﬂﬂlﬂ%gﬂﬂﬁﬁﬁﬁmﬁﬁﬁé/]\%
BORFRIRE o

CPython implementatlon detail: 7F CPython 3.6 ¢ 7 JMIMUAY, __class__ HILRAERNRMHE IEHEP

B __classcell_ ZAHMBLH TR, R, BB FAERES type. __new_ A, PAERE
IERfHRI IR i ﬁﬂ%]ﬁ.ﬁ%ﬁi 1& Python 3.8 5| % RuntimeError,
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2 g BARI T type BUEARMTRA XTI type. __new_ BYICERS, PUFHIMG H & SCEIRAAE
DX Z SRR

* Wi, type.__new_ WFUERRGZAERIPITAEN T __set_name_ () JFIERIHEALS

o BNk, FraXYe _ set_name_ JyVERHE BT ARG E Fl A 25 PTG 44 AR 2R 70 5

o i, REHEBTSSARYE 7 YRR Y B P B AR PR init _subclass_ () #F
I RAEZ G, EOWEAESEIE L PRZEmas (WRAMIE), SRISRHENE Z X
Y B iR 44 25 18]
i) type. _new_ QIE-—ASHIIEN;, $ROLPAE N4 S RIS RS S0 8] — A0 E
PHEFFFEN G XA RIS T A B, JEE A5 _ dict_ B
S

PEP 3135 - ity e i ey __class_ PGS

TTEMER

JERMAEAE AR iz . Cad 2 e ites . U, mOokE. A&, AZHbEEe)]
. R HEZRDA K H Sh SR EE /[ 42 2545 .

3.3.4 HEXSEHIRFREE

PAF 8 K % isinstance () fll issubclass () WEREMERIATH.

R, JoJK abe.ABCMeta LBl TIX ST VAVATE ARV R R B¢ (ABC) {12 “HERLEER” BSmENME
ezt (Ui ERAL), ffHAb ABC 2.

class.__instancecheck__ (self, instance)

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

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true H15R subclass /LA class F)—A> (EAZEAEE) TR I E(E. R E LT 05,
M2 E HPASEE issubclass (subclass, class).

EHEX S ENERRRETRZEE (O02). BINIARIE NI ETEERR A PR E L. X5 HETF 5L
BIE R R T A B3 e — 800, HA TR 0L TS24 S 4 1E 22k
S

PEP 3119 - 5| Afh% LR HrivThgediik, @ instancecheck_ () Ml__subclasscheck__ ()
il isinstance () Ml issubclass () 174, MMAMIIEERIZIHLE T % iE 5 g 22
FINZ (B abe k) .

3.3.5 MAlZRAE

W E LA, ATRASEBL ) PEP 484 Fir#lE i)z BU3EYA (BN List [int]):
classmethod object._ class_getitem__ (cls, key)

IR key SRR E AR 0] FORZ BRI LT IXT 5

WP ARSET G A S, I H 2 SCF BN, WOT AR RO 2075 . TR, Bebl
il 3 B R BN TSR AR, SR E AR SO

UL
PEP 560 - X} typing A1z BB RAZ .0 S FE
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3.3.6 #EHITTE AR

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

3.3.7 Rl ETRAE

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

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

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

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

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

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

M=}

TRo

3.4 BRI fE

R VIR @@ TR =LA . PAT AR A

’a[l:Z] = Db

SNEE N

’a[slice(l, 2, None)] =D

HAFE VA . W08 TR & PA None #p4.

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

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

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

object.__missing__ (self, key)

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

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

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

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

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

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

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

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

3.3.8 S FHE

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

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod__ (self, other)

object.__divmod___ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

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

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

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

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor___ (self, other)

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

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

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

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

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

object.__ifloordiv__ (self, other)

object.__imod__ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
PR LD OREIY RAARME (+=, —=, *=, 8=, /=, //=, %=, **=, <<=, >>=, 6=, "=, |=), X
BET5 % SR PEAT H B RAE (B self) FR BIGR (G5 RV AZEH LD AR self). WERFEAT7
WEARME S, MY AR LR 2 E k. flan, R xR BA_ iadd () ik
PRI — A2, T x += v BMESMT x = x.__diadd__(y). &L x + v @R —REE
$x.__add__(y) Mly.__radd__(x). FERLEERT, ¥ RRMAET SECRTHMHER S0
faq-augmented-assignment-tuple-error), {H AT H5E bR _F 2SR A — N 2H BB o

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

S XETAR B BAER, SR RS (I add () RO Sl AR VS SR, ot RS A i A 1 it
A
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object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
T FF 33k 6753 DASE IR N B R complex (), int () Fl float () o B 243R [al—NHH R A1 .

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

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object._ _floor__ (self)

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

3.3.9 with {5 L T EE2E

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

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

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

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

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

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

3.3.10 1% HEERK

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

>>> class C:

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

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

Q3
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(£ L£50)

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

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

>>> 1 . hash__ () == hash(1l)
True
>>> int._ _hash__ () == hash(int)

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

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

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

True

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

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

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

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

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

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

3.4.1 TIERMR

awaitable SR FESLI T await_ () . Masync def BREGER B Coroutine %14 B & T 0] 28 5%}
%,

It M H types.coroutine () B asyncio.coroutine () 3&1ffi#§ 14 %25 % 1] (Y generator
iterator WMRWETAIFEREXSR, HEMNFREH__await ().

object.__await__ (self)
WA 8] —ANiterator . [ 244% F & SE awaitable %4, A, asyncio.Future SZHL T LA
Hawait FikAFHAE

3.5 B fe.
S YL:
PEP 492 | il K n SR RN R .

3.4.2 HIEMR

Coroutine XI5 J& T-awaitable Xt R . PHhRERIPATALEL TN __awaic () FFRAHEGRARIATHM . 4
MRS R AT IR I, EACAR 5| K stopIteration, WM value EURFIRIAREIE. WERH
RS T 54, EXPOR U esE. IEAVIZERET KR stopIteration .,

R A NI AN A TIE, NIRRT ARG X TR (B WA d -k R 7 k). B, S
LN G/ v NIER S E S B AV

TE 3.5.2 JiHE el SR — MR — K FF 5] & RuntimeError,

coroutine.send (value)
TR PR AT . AR value 4y None, WA THIFE__await_ () FrRPIERLFN T —
T, QI value Nk None, M7 vER AL SEIMEHERMIERER send () k. HEER (RIH
i, stoplteration B@HMAH) K5 Lk __awaic_ () REESFTER M LGEHRAF

coroutine.throw (type[, value[, traceback] ])
TEMREN G ZARER S8 BT ERF R B HR RS chrow () 73k, WRAFAEX
Jrike WM, S R AT k. LR GREIE, StopIteration sy AR H) FF
Qéﬂkﬁ‘_await_ () R IHEHATIEAR SRR . AR FRTE R N TR, TR 45
i<

coroutine.close ()
B B SR B A IR . AR MERER, AL R ITS B R A R A
Mclose () Jrik, WRAAERITE. RIFEREHESG]I K GeneratorExit, SR A1
ALY, &5, MESEARCHCERIAT, EERARGES).

YN RIF B BB, S DA EAC BRI AR R A B P
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3.4.3 FLiEME

ik REAMEH __anext_ JiiAH IR 4.
SRR AEasyne for iFAIHPM .

object.__aiter__ (self)

WAGR A —A 3 ik KB R .

object.__anext__ (self)
W IR Bl — A 5T ik R Rl AU R — a5 R . 2 R A AR Y % 5k

StopAsyncIteration iR,
SRR G — A7

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 FrhHhhe
TE 3.7 BOERL: 78 Python 3.7 Z Hif, __aiter_ W PAIR[El—A> T3 R3F Z AT N 75 24 4K
M Python 3.7 7146, __aiter WGREI— A AU XT SR o R LA H AR GARKF 35 TypeError

B
3.44 R FTFEHEE

FHETXERER ETXURZEM—F, BREBTEHN _aenter  Ml__aexit_ JrikiEEidT.
S B R CE B I fEasyne with IR

object.__aenter__ (self)
T EHMT__enter (), IUH MK BHZELIGRE A T 543t &
object .__aexit__ (self, exc_type, exc_value, traceback)

R ERRT _exit (), (CHRMXGIZEBILRIE—A T F 3 7.
S B SCE BEER R — R i

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

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

3.5 Bl hE
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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

41
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4.2.2 ZFRAGREHT

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

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

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

24, UnboundLocalError A NameError fi—12&,

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

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

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

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

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

R TSR Bty exec () Ml eval O MISER AN LT SCHERRIRTE L. 2858 U2 W REM
HoE CAFRI TP TIR A o X85 | B IE 5 ) 24 PR AT N, (S 2 e AR 0 14 Jey i A i A
G Jayfp A T A . 2E a4 SR 2 ORI JE T . AU B SR A R T &
PR BIAESACHL A EASY R IARAUE SR - B AT U pas Rk, PUA BT Z
{5 ) BB A IS B o X REIRAE DA ARRD A & R I

a 42

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

4.2.3 AEGAZEZREMAT

CPython implementation detail: Jf] FURNZ#f _ builtins_, &SRB BT LMY . AR
BN a4 S R AE N Y % i mport builtins FAH B HSOZAE b B @ .

5 A AR B PAT A O IR B N R i % S () SE B B O O AR A R A 4 S ) R R 4 AR
__builtins__ REFNH; KWzt —DF M — B (TR —FFOL T &6 B 54 .
BROATEOLT, MFE _main_ BIBRAPHF, __builtins__ i@ AEMBER builtins; MAEALffH AL
B, __builtins_ W2 builtins B 507U —4 504
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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# i X AER M Bz T A 3 (BN A PR AImEES] % 524 . Python F2 )7 thal A
iWraise IHAIBAMG LRE. RELHEEL ry ... except IBFPRIGER . RIEAK finally T
TN R RS, EHFAEBERN, RIS Z AR U2 AL R WA AT -

Python Y55 IRAL BRI “Z k" A8 S AbBR AR ] ARR I A A T A2 e, RS2 ke iigT, (=
BB S R IRE I BRI B (BRARE A UZ SR AR B A AU B ) -
VR T AP, RS S Z LR F R IT, BRI E AR TO6ER. Toie @R oL,
EWMSATIREWIER, BRIFEYRH N SystemExit B,

Sl REHIRARIRR . except THRISUIGLBIRIORGERE: E5] LB 2 H T8 1
BRI, LBInTEd B R, A R AR S

TEff: SIS A2 Python APT BYZH)MH . HN A T BEAE Python T2 B3 AR IR AN 28 15 b 2 A= B
AR AR B2 IUAS R & Tz A T AR BT (OG-

RS Hry &) X e oy AR LA R raise 1% o] /NS raise AR

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

SNRS

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

import 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 A7 —FEIHIT R, Fra Bl | T %260, Jib b /] Python, C ifje 5l AYTE = 553,
%Tﬁ%‘ﬁiﬂﬁ AL PRI FRIZ S5, Python if5I AT & AR .

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

ARSI HOMA T . TR 5HCUA S S0 0, 5 Python fFRIEE M AEEE. Blaniknr
REBE RN sys MEIRPA K — 4N email B, XM A4 N email .mime (A
ZTEPRL R email .mime . text BT,

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

5 A parent.one FfaRHNFT parent/__init_ .py fll parent/one/__init__ .py. J5Z5
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
ﬁfm;q&@m sys.path) BZAEMAE, XA RIAEILE AT — U AKX B ST X
PANIUE S

WA EEA parent/__init_ .py X, Ehr L, FESAERIEN K LA parent HIE,
HANERH AR it fit. I parent /one WA B A —E 5 parent /two AH4F. FEIX AP i
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.

TE 3.6 U ER: __package_ Hif5 _ spec__.parent HAGHMFMIE.
__spec___
__spec__ [P NAE S AR S 2 ARG B . X __spec_ B IER 5L E FF R
VER T AEAF 25 8 s B0 nds e e ik . ME—MIBIANE _main__, HHH) __spec_ S &if
JUTF & A None.
2 _ package__ KXW, __spec__.parent & HIERIERI,
3.4 B IgE.
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
ARG AL ) 2R RT S Bk IAE— 1 BRIA repr. BRI HT ] 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 WNRARHE _ file {HEAH _ loader_ HEUHAN None, MIMM#E LA repr 2% VERLHR
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 .

% 27 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) .

H T 1A AN G Z AR B AR — 42 23 [ Wportion, #4245 H A 2R AR UL HP Y loader”
%4 None ¥4 submodule_search_locations” 5 > — M &% #4511 3% .

TE 3.4 UEM: find_spec () #Hf T 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— 1S4, WA TRIRESAFR. find_loader () £iRH—/"Jc4,
HAp s —TUh gy, 8 Ih— AN f S Blportion. 245—30 (BIINE#Y) 4 None B}, XEHE KR
ZHE RS BRI A TR E MBS, (A EHEZIEERH NP8 e 2 FRBER L T —A iy 44 25 )
Bare EILTEERH ML, B Python EIRK S A—ANIHA AU RGP SRR T A i 4 25
Iiﬁmﬁl*j\;%ﬁ%Eﬁ&%%ﬁi@mﬂﬂﬁﬁjﬂ None B}, % Jo4liR [FM{ERYEE T Ah—A P51, A
FUNECIERI S TEAR

W find_loader () FrRENEHLFEA N None, WHZTBT P ZMS, MM 2 HETHREN
BRI, KX BALHNEER.

KT G HRAE S ANL AL, F 2B %H AR W EAE T T AR LR E S
find_module () k. (HREBEEZHELS find_module () FEMIHHLANSHH path 35 (B
IR R C Sk B XA TR TE R 4 R E )

RS HELAN find_module () FECFHFH, BENEN TS B &R N6 44 25 A AL
. WM £ind_loader () fll find_module () [RBAFET LA H A, ARG L ZH
H find_loader () MAERE find_module (),
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5.6 HEMFEESARSE

BB S ARG ] FEVLHE R BR sys .meta_path BERVAAZ, | FRHSEEFHN A 2 UKo
(el

— AN AT 7 AR U A T TR AT I AT R TS B W T S N R GE I H A APL, IR 4 B i N B Y
_inEjort_() PRI RERLAS 7o X PTG AT DAERTHZ G Bam L RIS Y R O
NIERIIATH o

AT RO TSR (AR TC AR BN — A T AR (TN R 5E 22 HRESARS), REHE
M find_spec () 5|k ModuleNotFoundError [fij iR [0 None t/EH T . & JGH F£RITHEE R
VA= s S TV VAl | EZ 9 6 g8

5.7 BHEMFA

MR AR AT . —DHIB S TR AN L HI AT . PIEE 2 HI R RS Fm 4 Hi
W BRI RA, RS 2RISR B, 4 E AR R

package/

__init__ .py

subpackagel/
__init_ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

R RAE subpackagel /moduleX.py A& subpackagel/__init_ .py ¥, PAFSAEEHBH:

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

Y S AR PAEH import <> B from <> import <> ¥, [HAXTSARGRMHSE —FpE; H
A D AR T

’import XXX .YYY.ZZZ

WM PR XXX YYY . 222 fEN R IR, {H.moduleY A2 — AR #RA.

5.8 Hx main__ B5%EIN

X Python [ ARGEKYL __main_ FEHUZ—MFIATE DL IEAFES — % FPTA, __main_ B
SETEMRERS R I IR, 5 sys Ml builtins RAEML. EE, SIMERR, EIHAEHKIH
FAWERE . RN __main_ BOIHRACHY 7 SRR T SRR AR BT BT A4 LR A A e 0
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5.8.1 _ main__._spec__

MY __main_ WAIIAMLITT, _main__._ spec_ SPUREAMVIHEGZ None.

24 Python [ff il —m BEHUHBNN, __spec_ SPBMANNAIREAWHIAAE . __spec_ BAHE
_main_ BHAERPATEAHR, zip XFEILE sys . path & H i NI BAH T

16 SAMIRIT _main . spec SN None, FAITHA main  MREAIHEST
MBI

* XHAFIR

* —c I

o M stdin 1217

o HHMPERD B AR OB T

HERAERG— O _main__ . spec_ FUEN None, BPAESCIFMBIAR LU AT AVE—AMEEHR
BT WARAHEEE  main_ PRTCEEIRARL, W -m IFR.

EEFEZAMERTE __main_ X T— DA FABIRE __main_ . spec_ WOMIMVHIBIER, Ef]
MBI TR e, X b TATEEE: ] if __name_ == "__main_ ": fIRAMAIFHIN
B AR RIATE __main_ fiy % 25 AN AR 1 S AR T

5.9 FFHio] R

XXX fe 2 e —A~E 3

XXX * (import_machinery.rst) J& 77 %% [T — T R UL B AN G JE 2, thvFn] DAY s A A A
MEE ORI KRB ?

XXX JEF M i) runpy FiI pkgutil <545 B AZHARE GUE] DU IS B S A RGE iS5 5.
XXX J& 75 BN TR __main_ AR XA L AR
XXX HNHEZA % __main_ PESATANFFERIEE (BIANERE PEP 395 & i)

5.10 &3 30k

AL A Python A= #) 2 4 EL A A TARKHYAL L. JEARAY (RIS DEIT SR T AR RY, (HAEIR 5%
SR Z RV A AT E B

JRRY sys.meta_path ARG L PEP 302, JSLERY I IL PEP 420,

PEP 420 4 Python 33 B| A T4 % % I . PEP 420 &£ 5| A T find_loader () i fFH
find_module () E‘J%ﬁ o

PEP 366 12 T i) __package__ J&tk, TAERH A RN FA

PEP 328 5| A\ T 45X A1 AT A, HATKIRE T __name__ 15X, fx% 1 PEP 366 & __package___
ARG R o

PEP 338 5 T RFRLHAE N A AT o

PEP 451 £ spec TR N T XA MRS AMRERIEIRE . B MESR I RFR DR TTHER AL A
B XSS Fo i 7 A AR GE P — 28 APL I R 2 A AU g 1 i — 285 5 i
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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" expression_nocond [comp_iter]

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

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

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

range (x, x+10)1],

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

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

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

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

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

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 FRAIERE Lgenerator REL jEasynchronous generator WIRHEA S £ o A I BEFE R H0E SCHY AT
1 yield ko FE—DeREUR N yield Fah s o fUX AR BUL R — B As, I HAE—Tasyne
def & LRI BREUA NG yield Rk b s B0 w0 i A il . Faniid:

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

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

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

H T B S X NEVE R 0, vield FkalRpl eV N T S8 P HE S A g 2k X
B SV ) — 5B 43

TE 3.8 MUH R 25 1R e sEpi e O A s s 2k s B B A i 3k ) yield ik,

N EXT A A R A HTIA , A AR BRSBTS

M — A A R B R (R s, B R NS, FROMAE AR . SRS IR AN AR A o 4 ) AR A R
BOPAT . 243X A s B9 3 — A R B, AR s R BT IR A T . X — B AT RS —
A yield Fika X, FEICPATHR R, AEMARF#E RN expression_list WH. HE)E, &
TIVERTA R R SR AR B ok, Wi RERAS EA LB 40 E, $52F8%, PR R (AR FNAT fa] S Ak #R
FRRES . AR A AR 3 — A v, AR AR ST B BRI AT yield kX H 2
— A HNER R B B 1R Lot — 3. KB T yield Zik X BB B8 FH B WA VR SR IR A AT A0SR
AR next_ () GEBELETHNER for 82 next () RIHH) IBALE L E None. FI], 1
M send (), BB AL w2 L1824 send 7 ¥ERIME .

JT A X B AR s R A S PR SRR AR B4 yield 2k, BATRAZ AN, HHENRIAT T AR
k. ME—R R A AR AR s HIE B AE yield J5AZ AMF R EE AT B HIALE R 2 A sias 1y
P& .

Tt ry S5AE AT AT 7 ELAT FLVF yield Seak e WERARARAE (B 5 | T 23 25 5@ I A i 35 e o)
’fﬁ%Zﬁﬁ?ﬁ’ﬁ“‘Vﬂ?’EﬁLﬁ, REW A il - ACAR i c Lose () T close IR SLVHALHERER) finally F
AT -

YffiH] yield from <expr> Wf, BRI RBELI A —A AR IHFEARED
TG 0 T3 9k A5 a5 20 24 i 2E R R . il send () B ARIATAT(E DA Kl ik c hrow () 1%
A BATART S35 G0 R A 38 24 1 7 ¥R N 948 45 T )2 B A . AR @ X ME L, I Asend () $451 %
AttributeError B TypeError, fithrow () ¥rBI5| & & AR FH .

YFEE ARSI, #5] %1 stopIteration LB value {IESMCN yield FiksUM{E. B LA
1E5| % stopIteration WHEAMICE, WAl DAE A2 — AR B3t E i 54&
JH AR A —AME) -

TE 3.3 BCEWC: 3 yield from <expr> AZFBIEHIRM A — DT
2 yield kAR IRAETE ) A M ME—Fh I, $55 7T DA IS .
UL
PEP 255 - W HUE)RES 75 Python FIAE sl v ield IEA)HIFRL.
PEP 342 - jliid RS RUE k28 9B R 395 2E il APTRNEYR PR, (R DARE A VR T B it AR «
PEP 380 - BT TR B MiED: 51 yield_from iByE DAY (EHEZ R4 T4 A i o
PEP 525 - Sp2BARkay i 45 VRS SR B0 AZE ISR DI BEXT PEP 492 JE174 R 1H2 1L
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4 i ER- A BRI E

RAST/NTEE T AR AR A Tk . BT T2 i AL s eR B AT
TEEEAE A i C ZAE AT IR A MEA 7 #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
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Z P51 % StopAsyncIteration Jog. WRRDAMEEET —ME, ZATERMRRT| K
RuntimeError. QRGP EBERT | KM MRS, EAWERa T SRR E . R
B AT A T s E R WSS aclose () KR ] — A SMATAT S0 AT S R0 4

6.3 |3

AR AR TR & P i R I R . BRI AET:
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 HEY
BGIRAERS) (FAPH . JCHEBNER) S (L) X

subscription = primary "[" expression_list "]"

WO I AR A SR AB S — A SCRE IR AE B 0h 2 (B g R B3 ) o P Sk X &l o
N__getitem () JTIRRSCRAMBGERIE,
XEFNEXTGR, APPSR G SR R A

USRI BB, R I FALAORAE — > PRSI O E T SR, SRR A E W P 1 i
Frxt . (RBASNFN—Ted, BRI RA—5)

WRIERCAFA, Rk ASNIFRDAORIE A — N — R (R

IE AN BOATE 9 h BB i 5 R R DR B 25 (B2, WEFSIBRIEI__getitem ()
TR AE R G IS I BRI TS GXAE x [-1] it x PEIRIG—T0) . 45RE0NAN
— AT PSR U A O, IR E 2R AR S BRI (AZIFIEE) .t X bR S A A
W SR IFE T M RIN__getitem () J5iK, BERMITIRN T Z R IR A S -

TFARITUZ AT TP Z A BR IS 2 OO — NP AT 745
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6.3.3 Y1

R ERTEF SIS (PR, JUHESIR) PSR E NI TR AT AR Rk X A K e
widel IHAMEbR. YR RAEIE:

slicing primary "[" slice_list "]1"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BEAR B TE AR TP A E— B ARATRALRIE AR R P R TR 913, R AT e il 4
PR AT AR AT e S T A AR IS A, ot i i SCRF B BT R 00 S TR U R
A BRIX AN SC (VIR B FAR AL & IER D) 7 s TR ot ) .

IR AR e B — MR R U0 R 5 SRR A i ) B AT RG] (5 A I — AR
M__getitem () Jrk). WERYIRPIRMAGED—ES, WHER . — MO &)y Uik ol &
WU, B B R I et . U1 A — Ak, AR %Rk, — IR A 1
ol — MRS (BIr kL2285 —3Y), MR start, stop fil step JRIERF 2714
FRAH TR RS RAE, AR None Bt

expression
expression

expression

6.3.4 AN
JIr R s B T RE D 23— R 8 A- 2 SR PAT— A TR IR G (Bl function):

call = primary " (" [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

— AN TR (L BN S T SRS NI S AN B WA S

B LA AGRAE A — A TR X g (P ORI eR R, NERRE, NERTRITE, RS, KEpl
FEABALEA __call () FHEMXEELTEMANE) . rE S8 0R e 25l ar ek (.
WE YR 20 L —3Y T RIE K parameter FF Ak .

WRHAE R TSR, ENSulid UM RIERHAON BB H. HE, MBS AR
PERgpIZE. AR N ACESE, WA N A6 K5, TR K728, fRRT
A E HAS R 2 A (UERARIRAT 5 58— AN IES RO ARG 55— A2, RBEIIE) o AR f
CHHATE, MA5% TypeError i, M, KSHEMAZMHEITIEE (AIMHERE) None t£:
BFERL) o M SHUEBISE SR, MR IR 2 AR R B BRI ORI BB IETE . (R %—
HE CHBHEOMEM PO R I, 4808 S R A G A EBOAER, 52900 K ig
SE AR 25 L S RE AW 36525 KRG D0 I 5 1 25 G o ) AR AT AT — R IE FE 25 (650 46 E B,
M£51% TypeError 5. MMM, CIHFEEMMIIRSPA NN SHIIE.

CPython implementation detail: 55 5 H W] A48 0 (i B 2 S0 7 4 B 10 7 0 o6 4, B0 B2 11146
BRI & T 4 . EILR BE DL BT RSB B B 0. 15 CPython th, D C %5 3F 81
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PyArg_ParseTuple () AT HSER) R L B E T X Fhig Ot o

WRIFFAELIEASHEMNZ A ESE, 251K TypeError 7, FRIFA —MIEXSHMEN T
*identifier B)yA; FEMLKEULT, REASEEZ MG T ZRASHNICH (WREAZ R
(L ES BN — 25004 ) «

WERAEAT R F S HOA G IR EXSHAIR, HLTIK TypeError ¥, BRIEA—PIEXSH
[T *+identifier Mk, BERSEHET o T 4R KHTBHATI (7 XHF 1N
S SEUENE N SRV IE), IR 2R KBTS ENA—A Chii) =7,

MERRBOHH P I T *expression Ak, expression WMNGR{E N—A iterable, 3 HiZ ] 15T H
MICEACUTERBIMYIESE. T £ (x1, %2, *y, x3, x4) WH, WA yRKEH—DFH y1,
oYM, WIESREE M T — G Mad NMEESE x], 32, 31, . yM, X3, x4 TR

XA — a2 B IR *expression MEF BB T AW KEF S X 5, HESTEXBEFSEH
(PARAEAT **expression S - WL F3C) ZATHALEE. (L

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

>>> f(b=1, *(2,))

21

>>> f(a=1, *(2,))

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: f£() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

AE [ — R H [RS8 7 S0 *expression A AHIL, LSk EXAERIRIE AN S KA

WL REHH P BT **expression A){E, expression WMRIEN—mapping, HNZESHM41E
RN BRTFEH. MR A XBFEAE (EMEXXBTESH, dok8n—MFE), WKE51A

TypeError ﬁ’fﬁ'o
] *identifier B **identifier ARAMIEXSHCR RGN R ES RS BB TS AR

T 3.5 BOE A o6 RO AR RO~ R+~ PRl (B SR REIRAE A RIFE () Z )5, 1
KEE TSRO REIRAE IRt (< *) ZJ5. 1h PEP 448 S i

ARSI R T RE, WHEESAREME, RIEWRATEEN None, & [WE AT I7 :CHBT R X 4
AL

AR TL Ny

P SCoR%: R B R S HAT, I HEAS BN E . (BT S —(F 32K IR Z
EBIN SR MKIMAR S W3 20 L —5 . GAUERIIT ret urn BN, i HAE E BT
1 [

WEER B ik BRSBTS . A X N B R O 7 i A 2 L built-in-funes.
PR RIS — B LBl

R ik VAR 8 SR B, [ HAE ARSI E S WIS B R L — T 5L BiINF
IR — SR

Rl SRUAGE XA __call () Tk ERRCRASEM TR NZ A,
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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]

U, Fe— AR B O TEE SRR FE SR S0, SEERPRAA I ZERA (BOR 2 IR 4
MR : —1++2 G -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.,)

6.6 —TEARMMEH

A SRR Lz 5B A R R A e gk

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

—ICIsHAF - () &P ERMES N TE.
—ICIBRAT + (B) 27785 HAES AR E.

;ﬁﬁi@%ﬁ%’f ~ (U AR SR IUL . x MR AU ROE O — (x+1) o« BERENTE

TEFRA =FEL T, AEPRSBAILBAIER, R5]1Kk 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

BHEAF * ) ¥tk HSE R, WS EEEE UAECH R, 838 — NS aCN RGN 5 — A5
BT . FERT— MU, I B R A R 2R B e A R . e fe— M OL T, AT )7
I ER ; EE R N 2T,

BHELF @ (at) B H bR TR . A N & Python ZRAISIH I B AT

3.5 Frhi e

BEAF /(%) F /7 CBER) R b S EUWT . I ECESECR e o 280 . B0 2
—A float f, FEHUHBE BRI RAT R BE: BBRISEFE M floor pRELH TR ARBRIAMEE R . BRAE
MizB¥ 5| % zeroDivisionError B .

BEAF & B RH S — D SERUE A SR N EEES R e o R AL, A58
NERE| K ZeroDivisionError BH . SE DA SE, B0 3.14%0.7 %T 0.34 (AN 3.14
ST 4%0.7 + 0.34). BUEFHAFILERMNIE AR 558 A HRER—8 (B0 NF); 4R 4axti—
EINTEE A BER A XHE

BRSO EAMBEARTES DA RSP x == (x//y) *y + (x%y) . BAMNER ST E S E
HREL divmod () E[FFHE T: divmod (x, v) == (x//y, %X%Y) 2.

B T PITELE R, BEAT s ST R ER A T PUTIHR R EAF AU (UFRIE(E) « 45
AR AL AL IR Z: I Python [ 2% 17 old-string-formatting —4 .

BRIZEAT, BB divmod () BRECRHOE XH TEE. WA LZER LM abs () BRECRH
R AL

BHAF + (addition) K HB WA, WIS EEE UAESCRECY:, SCEERA RZEB)T 5 . AERT—
FEOLT , P B 0 AR R BUR R AN . G — RS DL, AT S DR

IBRAT - 08D Kt SR 2. W SRR e B ol [l 2R

P

6.8 BHEH

ML R T AT

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

REE R BB ENSHE AN SREBEATEE —AS RO E i R A
G n IBE SORBE pow (2, n) B, 728 n (igE SO LA pow (2, n) .

U B4k abs (x%y) < abs (v) FERCETNE, EXTFAMNE, HT&ARGTE, HIESE LR hE. B, BikEit
A4 B Ry Python 77 55 8CH—4~ IEEE 754 XU EHUE, R T -1e-100 % 12100 HAF 5 1e100 MFKIERME, HHELRL 2
-1e-100 + 1e100, XFEHMH LIEHSETF 1100, HE math. fmod () REIMEERMESHE 56— MSEHMHFEIMIE AL, Fit
AEXFE LN RHR B —1e—-100, ARy 2008 B BT HAR I B

2R x ISP AEREET y (BB, Wl T & AWML </ /y WAL (x-x3y) //y K. FEXFEST, Python 20k [l j5—
AEER, PAELREES divmod (x,y) [0] * v + x % vy REHR <.
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6.9 —thizE

=ML HRA AR e

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

BHEAF & MPHNSEHA TN AND (5) 1255, BANSEAUREEL.
BEAF ~ XM SEIATHAL XOR GrE) B35, MADSELAHEEEL.
BREAAF | XWASEEF AL OR (8) 125, WS EULAUEEL.

6.10 LLEEH

5 CR[, Python H Ay WEGEHMPLSE M, IRTALATIEAR . ROk fnsH. 7—45 C AlHZ
15T a < b < c EAERFB NS GER AL N AR

comparison
comp_operator

or_expr (comp_operator or_expr)¥*
nen ‘ nsn | n__nm | ns=n I ne=m | nwp_n

I "iS" ["not"] ‘ ["not"] "in"

HAGE SR AR (E: True B{ False,

HEGEH W DMERAIE, filllx < v <= 28T x <y and vy <= z, {7 v RPERE—K (T
PIFPEE T2 x <y (MR z AR SPORIE) -

TR Wk a, b, ¢, ..., y, 2 HRIKKI opl, 0p2, ..., opN HHEGEHFF, W a opl b op2 c
... v opN zit%MhT a opl b and b op2 ¢ and ... y opN z, GHEMARZEHBGFR
B2 HPORE—IR.

R a opl b op2 c AEWRELE a Ml ¢ ZRPATEMIE:, HIL, Wx < v > z IFFEMEIRE5E
SN (BAMFAKRER).

6.10.1 {ELL3K

BREAF <, >, ==, >=, <=l |= LEHEPIDRIRIVE. PIADRGARZER AR AL,

AR a5 XA —mO U REARIVIE (G5 EBRARRT) . XS {EAE Python Hijg—ANAH 244k
S B, REFF A — DS TT k. H., XGUEFFA SR BARE R a5, Bl
W A B A NS o RS FATE I T — R E R AEAR S . A TR RAA R i il S B
G LU R e S ST X G

HIT AT 2880802 object 19 (E3EERIEE) TRAL, BATEM object 4R TRUAMILEAT . KA
FPAEIE S g e kBN 1e () KE A CHIEATH, TEES A A A,

BN —BUE LR (== 1 1 =) BT RAR RS . Ik, HAH RS0 S0 —Sohk B 4 R A
5, HAARRRRS L p— ﬁtf&%[ziﬁ? %ﬂﬂ%%o MUE X FERIAT T B SR A I A X R %2
B (R x is v MUERE x ==

WP HIL (<, >, <= Tl >= )gjtw&ﬁ%eﬁi, WEPR A 251K TypeError. HUEXMERIAT R IR A
SRl — B PR L

BN — B AT, B AR RS R SEBLER ARIRE, XA] REANIE A LU S 2 A
SO BT EM— BRI 2E8. XRRBTEE S A SR, Sk tb, 2 NERMHRR
FEACEY -
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PATR S ZAIA T e BB N E R LA T -

N EBUEZEE (typesnumeric) VA S brifEJEZET fractions.Fraction fl decimal .Decimal AJ
HATRB RS KRB L, BIAMR G R BN SCRRRT U . FEZRBUH R RRILAY , Bl
Figer (k) PUONTER IR T I BN AR UK .

B FEAH float ('NaN') fl decimal.Decimal ('NaN') J& T4, (FMI%E 5IEEFEEM
HEP e R MR . 8 — PN REEME R IR EAE THA . 200k 100, R x =
float ('NaN') W 3 < x,x < 3flx == x WA, M =x '= x WHEH. T R2EEE
IEEE 754 FRiERT .

None #ll Not Implemented &2 AN 4. PEP 8 HU HABIXT R AT LB 24 G d il is B is
not MR TIBHATHRILT
RIS (oytes B bytearray BYSEH) RIHEATRIU N ERANES ARG LU . EATH A TR
(R e 7 S R T E A

?f{’f% (str WS (M A5 Unicode A A7 ECFE (WEBREL ord () HUSERY) $25 JLIF HEA T
AR

FAFHFI LIRS P8 A RE B LA

JP3l (tuple, list i range HYSEHBI) HaldEA7 I8 iy HLAEL, range ibAy — AN BRI A ORI
JP R, DA XTSRS I — B LU R A A R S, B RANRY AR5 & TypeError.,

AN R 4 7 SP XA B TR BT A LR . W Bl BOE R — X 5 5 H H B2 M. X
FERFENTREBA [7] — X AR SF A DASE THE A TR I AR E NI A AL P

PN 22 AR ) ) L LR A

- WAL, BTN FZEA . MR T, H HA RN R Z AL E: (6
W, (1,21 == (1,2) NERME, FRHEEARRE).

- XTSRRI R 2T, HF S A - A RWHEE AR (Flan (1,2, %] <=
[1,2,y] WIMES “x )<= yRAED) o ANSRXT N ICEAIFAE, M ZTEHFAEm (B0 11, 2]
< [1,2,3] HEMH),

PR (dict BSEB) 7 BEASE, A0 BORY EATRA RN (4% 180) X, BAER—k
B MLAE E R .

WP (<, >, <= 1 >=) ¥§5| % TypeError,
6 (set 5 frozenset FYSEHI) Al TIAL PFPFIES BN LLEL

EANR BB TR E SO THRAELARI . XH R REA E ey (Bl (1,2 F1 (2,3} 7§
MMEGAREE, BIAHBER) 74, WA RIRELE. MR, RERE AR T 58 a1
E‘Jl%iﬂ(ﬂ@;ﬁ}%& (BIIn AR 4G — N EAF)FRAEHN min (), max () Fl sorted () MIHTARE™ 4R E
SUEEAR) .

S B i ML HOTR 1 B SR -

o RZUCHDNEZEBBA LI BT L, HILENTSORBON BTN .

TERTRERITEOLR P SCHE E i HE U AT A I 1 2 30T — e — EC A

AHAE L N 1% H SO . B m)iE e, AH R X 5 HL RS i I 12 A 45
x is yEWREx ==y

o HERAZZERFRA . B, TR %A [ 44

3 Unicode FrifEHIX 43 2542 (1401 U+0041) F1 3 % F 45 (BN KEF T FH: A”). IR Unicode HAY K 2 B4 7458 HUH —
AR T, (BT — LG A ATt 2 A LA PSR . AN, T 48 WA T INF KB H T 58 ¢ 1]
A U+00CT7 R AL B FRAS TR F 455k FR, R DA —A> U+0043 547 1Y a5 45 ORGH T 58 ) I bE—A4> U+0327 f{i;
b e F 4 (A TR AT IIRER .

MF 5, HRGB AT &% Unicode BB A28 B TILR » X T HEL IR AR ESE. BIA0, "\u00C7" == "\u0043\u0327"
J False, BARWINFAFERAMUER— MG EN WA NI RS T ¥4 C.
BRI RFAF (HPX AN FSRUE A ) X FRF AT, MfH unicodedata.normalize () .
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x == yfly == x
x l=yHfly !=x
x < yMy > x
x <= yHfly >= x
o WEWIZRAEBR. T8 (RIZM) 78R TiX—m:
x>y and y > z BEKEx > z
Xx <y and y <= z HHEF x < z
A VAT L CT S =R SO ) i O | B S v VAT ¥ SR I Gl
x == yflnot x !=y
x < yfnot x >= yGfTEEHHF)
x > yfllnot x <= y RFHEHT)

BEHANRZIAXEN T2 FrmemgE (WirpsmEEammy) . BiEsH
total_ordering () ZEM#s.

* hash () WEERMZSREME L MSFIXRVIZEE BAMERREAE, SGEimic A

Five
Python F A5 il 2R X Le—ECMEAIN . SEFr b, ARRCTHERUR — A BRI LEAL A 1)1

6.10.2 REAMEH
BEAFin Mnot in TGN . AR x & s BRI x in s SREN True, By False, x not

in siRl x in s BURSERIE. FrA N EFSIRSEGRBIDA R IS SR OB R, X T ORI in 6
MEREHAEREE., YT list, tuple, set, frozenset, dict 5§ collections.deque XFEHI AR | FiAX x in

v &M T any (x is e or x == e for e in y),
SEF AR AT, U ALY x 2y T x in y % True. — SR v.
find(x) !'= -1, SFFHRLREICIEMHAMFRHRR TH, Hik " in "abe" Ffik[H True,

YT N T __contains__ () FYEMH P HE RV, W yv.__contains__ (x) R EAEN x
in y &M True, &HNRFH False,

ST ARE N contains_ () HEXT__iter_ () HAPTE XK, WRIER v AR
T 2 (i3RI x 15 2 or x == 2 HEL, Wx in vk True. WHRESIMIAG| % 5%, W
S Fin 31 TR

R R IHR I R R — A LT __getiten (), WM HACATEAE S B0 T
B ififF x is yli] or x == y[i] JF WA B/ EEI S5 K IndexError HHM x in y K
True, (WIRFIK TSR, WERT 0 5% T %53H5).

Aot in YoE SCHRA S in MR AEHEE.

6.10.3 #RIRSLLE
BEAFis Mlis not FITRMARFRIES . HHARY x Fl y 2R —XRE x is vy HEH. — PR
FRRS AT 1d () RECERIE. x is not y &P EMRIKZHEME."

S TARE F BRI . 2RI R A ARSI B AR, IR RE S B R E OU R B £ s IBSIAF 2 IR AR IEF Y
10, BIAnDs KB 900 5 v a2 R LR g . TR A5 EE A B A X BN ST
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6.11 f/RiEH

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

EPATHRIBENBE T, 804380 TR flEaE, LN ES T N R(E: False, None,
A RBNETE, IS FERMEss (BT, Tl JI%. 7, £A55REEA). Th
HAMEAR BRI EE . H P A SO R ATt bool () JrykokE hILZ A,

5ot FEHSECRBMITE True, TP False.

Fik x and v HIEXF x KA AR x W IRNGRERZAE s A X y SRAEH - [0 Hg5 5

A x or y G R AR x NI #IURE y AR ISR

WYEE and flor FRAKRHIHR W PEFIZEBLUICR False Fl True, T ZiRPIRZKEMSE AT
A MER, PRI s A— Y4 H RSB A BNER FA7E, Ribs or "foo' Ffj”
ARENE. BT not AR —AHE, NMEHESECHMFEIEER SR Bl — AR E (B4, not
"foo!' N FalseTmdE "' .)

6.12 IR{EZRIAX

assignment_expression = [identifier ":="] expression

HZ 5 PEP 572 T A RIREFRA TR

6.13 FHRERX

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

AR CERIFRN “=J0isBAF") ZERTA Python iz 5 HA R R L SELL -

KA x 1f C else y FIRIFM CUMIAEx RK{E. WK CNE, x FFPORIEHFRBIHAE; 7R
y SRR 0] HAH

THZ 5 PEP 308 1A KA MFFRA TN

6.14 lambda FixxX

lambda_expr
lambda_expr_nocond

lambda AR, (B W FHRN lambda #4%8) ¥ T 0] @ B 4 KA. 15X lambda parameters:
expression & AE—PREN S . ZARAAIT LRI HIT H AT =X a2

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

def <lambda> (parameters) :
return expression

WHE R 20 L TR KSEO R L. RS lambda Fk BT B ECR REE & 1B B .

72 Chapter 6. FTixz



https://www.python.org/dev/peps/pep-0572
https://www.python.org/dev/peps/pep-0308

The Python Language Reference, % %5 3.9.0b1

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 TSR A R i)y, s B ME S FRAFSI R e SRR
JiF R . RIKAIFNEBAORE

—AES < FoR THRRIFE . HIEVERWAUN—Aiterable. %R EANT R R ERI F5, I
WAL E TAEPR A R TH . FIRSER G2,

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

KRB S(AER ATl (SFR 2 4)) AR 28 FETA HAW 0L FERE Ak, %A AR 12 5 ) 5k
%ﬁﬁfé@@~%ﬁﬁ,W%F$ﬁ%¢ﬁ%@;(%@@~¢§ﬁﬁ,ﬁﬁm~ﬁmﬁﬁémﬂﬁ
0.

6.16 RIENHFF

Python $ /5 B A I X R AORME . (EERAEXTIREERARAERT, A& e T A MgeR{E.
TELATILATH, FaRACRHEH R ARSI F ok E.

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

exprl + expr2 * (expr3 - expr4)
exprl (expr2, expr3, *exprd, **exprb)
expr3, exprd4 = exprl, expr2

6.17 ERFMEH

TFXF Python HIBBATRIMLSEIF HEAT T 045, MBARILed (BEdhE) Bl (BedhE).
HA I N AT B M. BRARRE Bahas i, WEEAFIHE ooz, M ook
WIIBEATIMN =R A (B T Rs RN B ) .«

TR A A AR RS A A R e, H A ks . — ST Brlid i I Ae 2 4 H
P

6.16. K{EIFF 73



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

The Python Language Reference, % %5 3.9.0b1

EERF ik

= REESIEN
lambda lambda FiAR;
if --else FARis

or /K% 455 OR
and /8245 AND
not x /R #Z 4 4E NOT

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

FRGZIR, A3 AR D AR S A

{375 OR

" #7575 XOR

& i 5 AND

<<, >> b2V

+ - Ak

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

—y E

await x await Z5i5 7

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

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

O s BRI T AL TEIA & T S R REm e -

O FHBTAF o B SRR T A I AR SR — T AT, Byt 2xx-1 K 0.5,
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ERIEA

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

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

7.1 REXIED

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

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

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

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

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

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

| subscription

| slicing

| "*" target

(SRR — TR B3R, 3 5 aEE L. )

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

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

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

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

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

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

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

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

class Cls:

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

7.2. R{EES 77


https://www.python.org/dev/peps/pep-3132

The Python Language Reference, % %5 3.9.0b1

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 B XEEMITTESFyield 75X —7,

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
QIR RIBA, raise KEFGIRYGHIVER BN HIG— OS5 0 24\ E 0 A B0E 1)
BE ¥4e5| A RuntimeError KRN IR.
WG, raise 2RFE—NREARKMBENFHENSR . BUAH BaseExcept ion B FIEEEEH], Q1
BR—NE, YFERSEE N SE S IZ IR RS L.
SER RN RE LRI, AR,
Y R LB R 2 SR A R R IR CHR B W H Y __traceback_ JEME. RWDAGIE

—AREIFRHE with_traceback () BRI (FrBAFR Il — R, 4 m W R uh
HBH) WA RN, BhRRE:

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

from FAIM T RHFEHE: WRA R TA, WEE A RI& XA 7 — D EssL i, BRHE a5
__cause_ J@IEBORBRBIIIGI AR . WG LA SERGAC P, W5 HAREAT B H ok

>>> try:
print (1 / 0)
. except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

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

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

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

WA AR H A B final 1y clause: P51 %, FPARIPLH] & R EIEEN . Z 575 4F
POREREHT R A __context_ J&Ik:
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>>> 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

SRR TETEATE from T4 HH5E None Sk &2 DAl

>>> 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

HARABWEZEEHE T —WEE, AXOHERENEEEry 55 — T EE.
TE 3.3 U B : None FAE AW FHAE raise X from Y H v,
3.3 Fiiihfe: A __suppress_context_ JEMRIMHIFE BN X AZER.

7.9 break &%)

break_stmt = "break™"

break fEHE RS IT for Biwhile IEA IR ER A, EAS BTG N R £ 2K
X}yfﬁ/\émﬁﬁ%o

ERXARLRITNINZIEER, MR ER) else T4, BaBkdix 4.
WER—A for TEFR b reak FIAL,, RG] H AR 2 PRS2 HI .

Ypreak RGN —AEA finally FAM try IR, % finally FRISEHPITAE FEIE
BEFZIEI

7.10 continue &)

continue_stmt = "continue"

continue fEIIE ERS BT for siwhile MERRFTRERUIE A, (HAS BT 0GER A A B K0k
PR ERMEIITRIEH SN2 IR T — 2.

Yeontinue FHERITME R — A finally TRty RN, % finally THREBIITRIEH
FUETFIRTEFRG R — MUK
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7.11 import j&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" module "import" "*"

module (identifier ".")* identifier

relative_module "."* module | "."+

LAY import iER] (RN from 1)) &3 W AT
Lo AR — ML, AR A 2 B R R (A .
2. TEJRERtr 4 2SI PRy impo rt TR K AR BT AR BV T EE C— DR

MIHAAG 2T (HES 0 0) SRS PR A 1R 2 BT, Q1R X 28Ry 3 a0 B 7 fY
import 1#4]—FE.

B PRAVEE AN BB A P 5 A A 28 R RN, o thalid 1 el g AR 2R
B EAIEE, AR T E S ARG P A8 TR HEERX SRR, Wl RERE IR TT
EARE], SRR, AR TR TR I A] A 2L T AR

R SR B SR A, AT PAE I AR =0y X2 AE Rl 44 25 [l Al 2
© R Z G N as, WIRTE as Z G2 PRI B B8 E 2 T 5 AR

o WERECA R E SRR, U AR frm SR e, AR BR A 4 i e 0 2 31 Jeyib i 44 25 7]
PERR BT AR S| o

o QRS AR R f R, DAL S %A ) B g J2= L 1) 4% PR B4 7 B S vl i 44 5
BN R 2t i Z AL T o BT S A AR RA 20 1 P JH 5 6 MR 42 oA U5 Il A RE L6 15

from JEAHF 1 AR S fo B A — s
L &4 From TR E B, QG D BHE 2 MBI WG AL
2. X F import SR E R MRS
L KA S AR A A %4 PR JE
2. WAIEA, HIRSARFZRATR TESR, RIEFHRG A S AR A %R
3. QERARFNZJEM:, W5 ImportError.

4. B, XA GRS a4 258, RA as TR HAE WA TR, 50
B 22 FR

54n:

import foo

import foo.bar.baz

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

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

HH W H H

WRARRFFIN RSO — DS (%), WA SO A A A 4 FRER % impor e TR B E R 1
Ikl 28 7 2 SRy i 44 23]

R E S R 2 AR AR R i 4 25 (B S0 __all  ASEOREEN; WA
XL, EMAR—ATRERIE, AR IR TE LS F AR SR 75 __all g4
WRERRA N NA T B MR 2R a1l PCAHUE L, WAH A FRRIE AR & e oy 4
AR TGN RIZTHRE ) TR, __all WK ESREA A APL B H ARk
e AN R R T APL I — 0 00 (B ANLERLER A TR ARG A AR ) o
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WEAFE X FA - from module import * - (WFERRZR B9 e, 2 7E el s B0E SOl
FHHE){%@I%\ SyntaxError,

8 T AP, AR DR E B A AR 4 — s O A — N R e, T
PATE [F]— A f e JZ A R AT AR A, A8 A4 PR 3l TR From 2 54 s H mi 4, v (il
FBTE A, RAT PAFEAS T8 0 V) 24 BRI DL F5ITE M Bl (2 R A5 h 8 B 2 0. — Al
FRRNEPITFANERITER M, WA AT RR B MRS A RS RN B, K
HWAEHE. UL RARIAT from . import mod By FrAb (& pkg M NA— MBI, Wi 4R 0G5
A pkg.mod, UIHRARIAT from . .subpkg2 import mod A E N pkg.subpkgl MAREEFA
pkg.subpkg2.mod. A FAXFFARBIE VLIRS TE @t x5 0 —Ar,

importlib.import_module () #EHRMHLH KA B & 2T AN R AL SRR .

gl k% — it import Ml H £ % module, filename, sys.path, sys.meta_path, sys.
path_hooks,

7.11.1 future i£4)
future 3% &) J2—FEF XA ERR AR 2, FE ISR e B Y 24 6 IR 58 B R SR e Python 4T HiH AL
AR ERF ) A B0E X

future {EAJH H B2 AR TR F P 5 I TR UULR Python RRMMAM I E WA S . ERVFET
BB SR HAE P URARE 2 F Y A AT RS 8 FH 2

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

feature = identifier

future EA MR SE AT SR 2 B . T DA AR future i8] 2 HiAT HA:
o RO SRR (AARAFTE)
o R,
* 24T, A&
o HAth future {E/4].
£ Python 3.7 hME—FZ L future iEAJATFREZ AR it .
future 58] BT 5 0 BTG 1 S 42 #4758k 24 Python 3 firiAB] . EdifudE absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #i
with_statement. EATMBEMNIIAT, FHEMNMRENERIIRS, REENIEY T R
future [EALE SRR S WIH BT R XS £ - XAZ CoAe) 1 18 SO A0 AR 5 o 2 8 AR BOAS ] A A A SR s 8
BIERE R E BB ST AR ARG (FIAHTIAR ), AEIX PG DL gnias vl fE 75 2 AN R
TORMEHTEIE . AR PeE N REHER BB T AR .

P TARA 25 2 W AT IRAS , i LA MR Le ket 2 AR CoglE S0, AR future 3F5m) 60 2 R A REPE
W25 % iz it a5t o

BB TR SCS AR import iEAJAHF] - AFAE— G SCRAFA U AR R __future__, BRTE
PAT future THAJI DAEE ) T AHEFA

FARY A A7 it BT future T847) 7 I3 A A 36 R 41
TR A R R A B L AT 5 2 A

import __ future__ [as name]

XA future 1545 B e — AR BCAFRIRITE L R B8 import 154
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FEBATE SR, @i %} Code compiled by calls to the P& B4 exec () il compile () W T mid1L
AR BT — L&A future IR M 2, Gl future 18] B RERITENEAANE Lo AT R
A PAE L compile () WYRTEES BN AT ] - 15 2 FHZ R A0 SCRY DA T R

AR B AR R AT T AR future TEADRFAEMRRES: 200 IS IS A R AR — AR Y 3
T -1 BIUHSN, AT MEARLIRRIT, HIZMANE fuwre i54), ERELEASIITA
AT A Z JE AR R R

UL
PEP 236 - [R5 __future__ 3% _ future_ MLHISRATEEIL.

7.12 global &)

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

global AN M T A Y H ARG . ERRE I ARy & R i, B84
JAAERIRAEA T REA I E] global T, il [ A &t ] DASE 1) 42 Jsy 28 B i A FE B 42 Ry g

fEglobal WEAIHEIH A FRAFFAER—AUHEER N global M) Z B ALE H I .

fEglobal BRI AFRARE SCHIERIES , ABRILT for TRFRIERI B AR, class & X,
@ﬁﬁ)\( import l%@@ﬁﬁ%$%&ijo

CPython implementation detail: 47 [ SE I AR50 ZRPrA 1) _EaR BRG], (BARRFAS B 243 H X B
H, NSRS RE S IO R 2K, IR AR AR 1 & .

PR DS dE0: global @XENTETES . B global /A [R B AT AASAVE M . R
o, EETERMLA N E exec () BREFEAFR AT Z T global IBAIIFALTEN &A% R E0H
A, AL S X A8 P AR 252 B 5 R B H AR H Y gLlobal AT, X [A]
FEE T eval () fl compile () BR%L.

7.13 nonlocal &)

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

nonlocal WEAJSMERFITEN Y44 R 1) 2 HITE Sl i) 4 5 P a0 4052 i B )R Ae B DAA M AR B, T
FHINREAREERE, DA ERIERIAT N2 SE R Jrilban 44 25 18] o XA TE ) SRV B2 i AU A BRI 8 0 Sy it
PERRLASP HAR 2Ry (BB ) A Y h i AL

Hglobal A HIHILHANRE, nonlocal WEAHSIH A FRALIG 1) Z HIAFET (5 VR iz
MZ85E (FEX AR 24 R B8 B 48 E A1 IR RERETC S S E ) -

nonlocal WEAIFHIH A FRAE Z BIAFAET AR RS ik 40 e fHnf g .
S
PEP 3104 - i 4M21E B8 488 G Xnonlocal iEA)HTEULRT .
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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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print (i)

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

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

WA MPITEIER R BB s A — MR . (XA TR AR T R FPRIplans R ). 2 —4
W T RCR B SR IR R — BRI, A UCE R S B TR . T B IR B 7 51 K B O
&Ik XEREMAE AR TI HMER 72480 (28 M—31, F—Itseiid (RogH
PRS- AL I E AL BRAY A BT ) o R0, RS A ARTE 3 91 24 1 SR T T 4 A — S0, 22 i
DAENEFRH) T —R R B . X P EURRBT AR P85, O G 17 TP MR X AN PP 1 8 U
KB EIA, BN

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

8.4 try iE)

try AY R — AL R R S A PR AN R AR

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

except THIRE—NHES N RELILEE. Yery TAPEAKERFER, BAFHAABE2PET.
Y try PAPRAERFER, FESINFELBEER. WERSKIKKELA except T4], HELFHX
S AHICRCH TR WRAFAETCR IR except 741, BIURER)G—4 EXRFILEATLMISFE . X
AN except 741, SFANSPOR(E, WREERGR G RAEW TR HRE" W% TR L%
o —RGARR TR TR R B, BOE R S A IR S I T SO P AR A

WREA except TG EAEAHVCHED, 2 AE R AR RN A G I F A ARS8 2R 7 s A s

UNRAEXT except 41k AP R AORIE G K T 50, W JFORIS AL PRES IR R 0BG, HHAE R AU
VA AR RS R R (BRI cry RIS R IR ) .

HRF)—AVLHLAY except TR, PR RO ELT 1% except TH)7E as KRBT ZSEERH AR, A4
FAEM R BTG, HF Hi% except TRIMKHEINAT . AT except THJERUAAUA AT ATHY TA) M. 24335
TAYPRBAR RS, TEH B wy A JFRSIIT . (X EME WRX T R — R W A A i B W
ARG, TS AR TN R AL AR y T, USNE AR BRSNS AL PR SR )

M as K HARIRECY— W0, ERHE except THSTRIN PR . XHHYT

except E as N:
foo

B 5 h
' REARAEARA GRINR, BRAAEE—A finally TRIESGIR T A58, 5 R REH SRR E K.
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except E as N:
try:
foo
finally:
del N

R E S U AR — AR 2R A BEAE except TAIZ GBI E . S8 W02 eI T
BT S REOLT , EN BRI IRERT T, B Ira R AL ORI B2 AR R — bk ]
.

TE—A~ except AR PATZ BT, A K FH G BACE sys B, it sys.exc_info ()
KV, sys.exc_info () iRE—A3 T4, MFHEE. FEEFIREIPIRANR (S 0irE LD ZR
iy —H), ATAERTF P hRR S AR S UM AP R A B EOR El) sys . exc_info () {ESK
50 (VAR JRME.

W TR BT € ry PR A S| & 5E, HHEAE I Treturn, continue B break i&h), Wk
else THAPRIHIIT. else IBMHPHAFEASHZ AN except TN,

WRIFAE finally, E¥HEE A HH AFEF. try THSYIT, B Tflexcept fll else
). QEPRTEIX S A p R AR AR AL BRI S, %S S ImI R . finally FAPRFIAT. a2k
FUEWRER FE, ERTE finally FAMRBHEEN T K. MR finally FAGIET H—A5#,
PR R S I B E N LR . R finally FAJPUT T return, break {cont inue 5],
IIBELRAFIY S 2R T

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

fEfinally TAJPATIIN], REFPANBERRBUR H {5 B -

M return, break 8{cont inue i{EAIE— try...finally iIBAI t ry TAEAMR P REIATHY, finally
FiEA e TEBITRD BT,

PR R4 R el 2 e R B AT W recurn iR FRBREWY. T finally TH)EZ BT, B
finally THIFREHAATIY return iG] RS e BEAATY:

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

HRAFEWELZAE LT DS 7 —WHE], AR raise AR EE B AfEraise 1% &) —5
.

1 3.8 U 7 Python 3.8 2 i, continue i RAVFHEfinally FAPMA, X AT
TE—A AR
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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 = decorator+

decorator = "@" assignment_expression NEWLINE

dotted_name = identifier ("." identifier)™*

parameter_list = defparameter ("," defparameter)* "," "/" [", " [paramete
| parameter_list_no_posonly

parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_ 1ist_:
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
I Wxxn parameter [","J

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PREE SR — 2 M PATIEA] . BT 27 24 B SRyl aiy 44 25 18] HORF R B4 FR 4B e 21— AR B0 5 (BRK
E&ﬁﬁ@%@%%%ﬁ?@ﬁﬁ%@@ﬁ%ﬁéﬁﬁ%?ﬁ%ﬁ%,Wﬁ@ﬁ%ﬁmﬁ%@%%éﬁ
fiv 44 23 8] o

PREUE SRS PATEREUA ;A 24 s B R F I A S AT e A 2

— A RRBUE R AR Z A decorator FakF T AL . 24 R B0 SONIFAE B 352 R R0 SCA P T
HOR R R ORI SRIEE R AR — DRI S, B AR RAE I ME—S B SR A -
FOR IPHELRE R 0 ) e B0 PR R R IO e . 2B M 2 DARE D7 sCBUS « BN PATR FUAS

Qfl (arg)

Qf2

def func(): pass
KREEENT

def func(): pass

func = fl(arg) (£2 (func))

AR Z AAET R AG BREOF A 2 mi 98 € B 45K func.

TF 3.9 R E: REUT (T H 3] assignment_expression %M. FEZ HIRASH, BLiEyEN
NI, FES L PEP 614.

% A A RSV 1 S — AT tH B A S I e e o R __doc_ JEYE, R %SRBI 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

BR SR B T AR R — T A R ik . R B0 SR 2 4TE S5 R P8 I Ir g TE S IR E,
SN ESHE, S RBETSE, SUHEOME. WPRAAE * identifier” XAERTE, BRI
A=A ITCHARBLNAL BN L E SR, BN NI, AERAFAE * *identifier” XFEMIEX, E
SRR — A B A e WU SR BT AT BN KT S8, BOAY— AR R 2 . 677
" identifier” ZJFHIESH M RETIES, Nt X7 4L A HE.

S 75, HIEXNERSEFREM L expression”s {EiJESH A AN A ArE, HE
*identifier B **identifier XAEHYESWAI L. RBT ARG ORI byt HOEACHTEIES4
) E"-> expression”. XEEARYEN] PAZATATARLN Python ik . ARIERIATAEA 2 28 e BT
i S BREE(E AT AN R BN G2 __annotations__ JEYEH AR IS4 B0 HE A 7 MUELBE T . 4N
RfFEH T annotations import from __future__ W5, MERERTEIBATIN PRI TR AS ITEER
SRAEFRE. B, EMNSTERITRECE SCRPORIE . TEXFREILT, FridrsRIEWUT 6 5 e 7E A
iy H S BRI AN [ o

QIR EA R CRIDE R —DAFRARED) DAL BIERIKA P 2 AT RERY . X R ZH ] lambda 3
B, Bfdfilid Wlambda £k X —Y . 3R lambda JUR i) BLeR B0E U —Rhfa (b 5k A2 de £ iff
AT E S R Rt T AT Tambda Sk o S R 8RR OB 25 AL A4 B . "de £7 FEASEER |
HOREEK, UM E AT AR TE IR AR

FOF BUIER RO KAUR T — IR E— P RAANIITH de £ 1H A 2 & L — AR B BT i Bk
[l s . TEfRE KA Y B 22 58 T ATT IR A 5% def AR B0 R e & . 1RSI &5
R —T5.

S

PEP 3107 - BREObRIE 510 B BRI E ]

PEP 484 - JRBLR SRyERIbRE & e L RAUR.

PEP 526 - B b bTEM 5 ARSI R BRI, AR SR S (A8 &

PEP 563 - SERMIbRTERA SCRAAEIZATINGE 1 DA T4 B B A PRAFARTE I A 2 B SRAEA SE AR N AR

CETEIVER
8.7 HEFEN
R RN LRGN E (B WAT /KRR —Y):

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

R SRR PATIER] . P QORI R w45 1R R (IR IRAES WA R), SR eI
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HRR U HORIEN— D ALV TRAYIIR . A YR I R R LB B L2 object; I,

class Foo:
pass

FNT

class Foo (object) :
pass

Bl RARRAE— BT (B W6 2 5 200 FPgediaT, BB BI04 it i 44 2 (R A A 19 42 e i
Zlﬂ(h%,*%fgﬁ BRHOE Lo ) FIREEHENATIN , AT WORERE 2 35 M0 Ry i 4 23] 2
BORAF — RN RBE G 2o, HERAH 4 E RS %, T IO GRAFI R T f 4 23 1] .
R TRIFAE A 1) 4 ety 24 25 6] v 0 7 BT 52

FE S PR R SCIA @M P BRAFAE B 80 __dict_ W s W A ] S R 2 M 1 e
H AT T8 5 SRR T S K

R QI GE Lk SEATE R E
AT AR 1R iR K

Qfl (arg)
Qf2
class Foo: pass

REEENT

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

iR AR RN 5 sRECR AR A ] . SRS g8 e 22K 4 %

TE 3.9 BOEM: Kul i AR A% assignment_expression i, FEZ HiRAST, HiEENHE
HZBR, TEES L PEP 614,

P BRI I e N AR R KB BT e pl pr i, SEpl @t T self.
name = value fEVEHIERE. FMELFEEHHE T self . name” FRERVIN, 2t =1
IV s S 570 g e 2 B ) 44 1) 2 S b o 288k T IV SE Bl T Pk (R BRI, R b3 55 (o mT AR (] B
SECRTWIRZER . AT AR 4938 25 o B HA AN [ SE RN Y ) SE A8 &

YL

PEP 3115 - Python 3000 Pty i Koo BB MO M BT EE BRI, DA & T Q44 A Ju R i 28
H e S

PEP 3129 - YRGS 34 EEAER 16 1. sREOITT A% 2 AE PEP 318 A5 A

8.8 iz

3.5 Bl ohie
3 AR B A EH B e A S W o 24 28I __doc__ & H , b i%kifidocstring.
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8.8.1 MREHBIEN

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

["->" expression] suite

Python g n] ATEZ A B EHBENIRIZ AT (B Wcoroutine) . FEMAERREA N, await Ml async x
PRFE O PR KT await FhK, async for PAfkasync with HEETEMMEREUR A

il async def i5¥EE LREU 2 NIMEREL, BIEEEMIA S await 8 async KT,
TEMMRERREA ] yield from £ihx(ff5|% SyntaxError,
e R

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable BEREAEIL iter SRR FAACHY , T asynchronous iterator W] PAYEFL next J5 3% A8
SR,
T

async for i)V MR F A2 R ARSI T I
PATT AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TER X ST

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITEZ2

BiESH__aiter () Fl__anext__ () TR,
TEMER B Z AMEH asyne for iEAPKE| & SyntaxError,
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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

N

BERAH

il

\|

Python ffREds il A ZRHIRIRIG A A AR A SRR e SR A A, ASCH D7 sUB AR,
FARBIE SO . X RS AR 2 0L B TR

9.1 5E#a4 Python 2%

FRIRTE T MU R AN 6 WLRE AT RS VR P O 5 AR, (ELX 5 B4 1) Python £ 17 il PATE FH B 2 AR A T 119«
—N5E R Python 5 STER/IMITIRLERSE H0EAAT : BT P ERIAR RIS A nT A, (HI b TR0 4R
RES, HA sys (BFARLMRSF), builtins (NEKE. FH AL None) Ml _main__ BRSh. Hi—
AR T o SRR e I A T e PR 4 JRy i 44 25 )

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

fRe s T DA <2 R AR T FEBLI 0L, B AN ERBCRIA T — e B 7, T2 U
FPFT— 2150 (ATRENSE ATEA]) . S ARG S — DS AP AR BB SE __main_
(1 iy 24 25 ) AT o

— A oE R A = AR AL IR A RS (T —c FAF Ay AT, f — SRS A
AT SE, B RIARHER A . MR SO ERHER AR — 1> tty BB, RS S ARG I
W, B S AR AT

9.2 LHFHIA

Ji A AR A SRR Sy AR EAT R ] T K

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— LR ;
o BT MEBY exec () BRBUFAFEIT;
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9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

WHEEERHEBRA T % (REZEH) ZEHRALAUTA —A27: X TH B AR T 00 2 5 A B4R
FE AL o

9.4 RiEXHWA

eval () B TFRBEIMA. EQBMITKINEH. ik eval () FFFFHSHMAA AT EA:

eval_input = expression_list NEWLINE¥*

96 Chapter 9. BEEEHRAH



cHAPTER 10

SEERIEEIE

X2 5e RNy Python T83A, BHLEAMT LS . LAZE B AT Python JESCIFAYARHT & :
#

Grammar for Python

# NOTE WELL: You should also follow all the steps listed at

# https://devguide.python.org/grammar/

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file input is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() functions.

# func_type_input is a PEP 484 Python 2 function type comment

# NB: compound_stmt in single_ input is followed by extra NEWLINE!

# NB: due to the way TYPE_COMMENT is tokenized it will always be followed by a.

—~NEWLINE

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' namedexpr_test NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: ASYNC funcdef

funcdef: 'def' NAME parameters ['—->' test] ':' [TYPE_COMMENT] func_body_suite
parameters: ' (' [typedargslist] ')'

# The following definition for typedarglist is equivalent to this set of rules:
#

# arguments = argqument (',' [TYPE_COMMENT] argument)*

# argument = tfpdef ['=' test]

# kwargs = "**' tfpdef [','] [TYPE_COMMENT]

# args = '*' [tfpdef]

# kwonly_kwargs = (', ' [TYPE_COMMENT] argument)* (TYPE_COMMENT [ [',' [TYPE_
—~COMMENT] [kwargs]])

# args_kwonly_kwargs = args kwonly_ kwargs | kwargs

# poskeyword_args_kwonly_ kwargs = arguments ( TYPE _COMMENT | [',' [TYPE_

—COMMENT] [args_kwonly_ kwargs]])

(FOAkED)
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(8L 7))
# typedargslist_no_posonly = poskeyword_args_kwonly_ kwargs | args_kwonly_
—kwargs
# typedarglist = (arguments ',' [TYPE_COMMENT] '/' [',' [[TYPE_COMMENT].
wtypedargslist_no_posonly]]) | (typedargslist_no_posonly)"
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
typedargslist: (
(tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* ',' [TYPE_COMMENT] '/
—'" ["," [ [TYPE_COMMENT] tfpdef ['="' test] (
', " [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_COMMENT].
=
'*' [tfpdef] (',"'" [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [','_
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]])
[ "*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '
< [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT]]] )
\ (tfpdef ['=' test] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '_
— [TYPE_COMMENT] [
'*' [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [',' [TYPE_
—COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| '"**' tfpdef [','] [TYPE_COMMENT]]])
[ '"*" [tfpdef] (',' [TYPE_COMMENT] tfpdef ['=' test])* (TYPE_COMMENT | [', '
— [TYPE_COMMENT] ['**' tfpdef [','] [TYPE_COMMENT]]])
| "**' tfpdef [','] [TYPE_COMMENT])
)
tfpdef: NAME [':' test]
# The following definition for varargslist is equivalent to this set of rules:
#
# arguments = argument (',' argument )*
# argument = vfpdef ['=' test]
# kwargs = "**' vipdef [', "]
# args = '*' [vfpdef]
# kwonly_kwargs = (', ' argument )* [',' [kwargs]]
# args_kwonly_kwargs = args kwonly_ kwargs | kwargs
# poskeyword_args_kwonly_kwargs = arguments [',' [args_kwonly kwargs]]
# vararglist_no_posonly = poskeyword_args_kwonly_kwargs | args_kwonly_ kwargs
# varargslist = arguments ',' '/' [','[(vararglist_no_posonly)]] | (vararglist_
—no_posonly)
#
# It needs to be fully expanded to allow our LL(1) parser to work on it.
varargslist: vfpdef ['=' test ]1(',' vfpdef ['=' test])* '," '"/' ['," [ (vfpdef ['=
—'" test] (',' vifpdef ['=' test])* [',' [
txv [vEipdef] (','" vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
[ "**'" vfpdef [',']1]]
| '"*'" [vfpdef] (',' vfpdef ['=' test])* [',' ['"**" vifpdef [',"']]]
[ "xxt vfpdef [',']1) 11 | (vfpdef ['="' test] (','" vfpdef ['='" test])* ['," [
'x0 [vEpdef] (','" vipdef ['=' test])* [',' ['**' vifpdef [',']]]
| "*x' vipdef [',']]]
| '*'" [vipdef] (',' vipdef ['=' test])* [',' ['"**" vifpdef [',"']]]
[ "**'" vfpdef [',']
)
vipdef: NAME
stmt: simple_stmt | compound_stmt
simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
(T oigksn)
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expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
[("=" (yield_expr|testlist_star_expr))+ [TYPE_COMMENT]] )

annassign: ':' test ['=' (yield_expr|testlist_star_expr)]

testlist_star_expr: (test|star_expr) (',' (test|star_expr))* [',"']

augassign: (|+:v ‘ LR ‘ Tx—1" | l@:| | l/:| | l%:| ‘ rg=" ‘ v|:| ‘ TAT ‘
Toc=1" ‘ Ts>=1 | Toxk—1 ‘ l//:Y)

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

del_stmt: 'del' exprlist

pass_stmt: 'pass'

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_stmt
break _stmt: 'break'
continue_stmt: 'continue'
return_stmt: 'return' [testlist_star_expr]
yield_stmt: yield_expr
raise_stmt: 'raise' [test ['from' test]]
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from: ('from' (('.' | '...")* dotted_name | ('.' | "...")+)
"import' ('*' | '"(' import_as_names ')' | import_as_names))

import_as_name: NAME ['as' NAME]
dotted_as_name: dotted_name ['as' NAME]

import_as_names: import_as_name (',' import_as_name)* [',"]
dotted_as_names: dotted_as_name (',' dotted_as_name) *
dotted_name: NAME ('.' NAME)*

global_stmt: 'global' NAME (',' NAME)*
nonlocal_stmt: 'nonlocal' NAME (',' NAME) *
assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |_
—classdef | decorated | async_stmt
async_stmt: ASYNC (funcdef | with_stmt | for_stmt)

if_stmt: 'if' namedexpr_test ':' suite ('elif' namedexpr_test ':' suite)* ['else'
—':' suite]
while_stmt: 'while' namedexpr_test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' [TYPE_COMMENT] suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
[Telse' ":' suite]
["finally" ":' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':'" [TYPE_COMMENT] suite
with_item: test ['as' expr]

# NB compile.c makes sure that the default except clause is last
except_clause: 'except' [test ['as' NAME]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

namedexpr_test: test [':=' test]

test: or_test ['if' or_test 'else' test] | lambdef

test_nocond: or_test | lambdef_ nocond

lambdef: 'lambda' [varargslist] ':' test

lambdef_nocond: 'lambda' [varargslist] ':' test_nocond

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

# <> isn't actually a valid comparison operator in Python. It's here for the
# sake of a __future__ import described in PEP 401 (which really works :-)
comp_op: '<'['">'|'=="[">="|'<="|"'<>"|"!="|"in'|'not' 'in'|'is'|'is' 'not'
star_expr: '*' expr

QS
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(8L 7))
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('s«' shift_expr)*
shift_expr: arith_expr (('<<'|'>>'") arith_expr)*
arith_expr: term (('+'['-"') term)*
term: factor (('*"|'@"["'"/'['$'["//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: [AWAIT] atom trailer*
atom: ('(' [yield_ expr|testlist_comp] ')' |
"[' [testlist_comp] ']' |
'"{" [dictorsetmaker] '}' |
NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (namedexpr_test|star_expr) ( comp_for | (',' (namedexpr_test|star_
—expr))* [', "] )
trailer: ' (' [arglist] ')'" | '"[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (', ' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)
(comp_for | (','" (test ':' test | "**" expr))* [','])) |
((test | star_expr)
(comp_for | ('," (test | star_expr))* [',"'])) )
classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "]
# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.
# "test '=' test" is really "keyword '=' test", but we have no such token.
# These need to be in a single rule to avoid grammar that is ambiguous
# to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
# we explicitly match '*' here, too, to give it proper precedence.
# Illegal combinations and orderings are blocked in ast.c:
# multiple (test comp_for) arguments are blocked; keyword unpackings
# that precede iterable unpackings are blocked; etc.
argument: ( test [comp_for] |
test ':=' test |
test '=' test |
'RET test |
'*' test )

comp_iter: comp_for | comp_if

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

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

yield_expr: 'vield' [yield_arg]
yield_arg: 'from' test | testlist_star_expr

# the TYPE_COMMENT in suites 1is only parsed for funcdefs,
# but can't go elsewhere due to ambiguity

func_body_suite: simple_stmt | NEWLINE [TYPE_COMMENT NEWLINE] INDENT stmt+ DEDENT

func_type_input: func_type NEWLINE* ENDMARKER

(FOAkED)
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func_type: '(' [typelist] ')' '->' test

# typelist is a modified typedargslist (see above)

typelist: (test (',' test)* [','
["*" [test] (',' test)* ['," '"**'
‘ [ ] [test] (1,1 test)* [v,| Tx kY

test]
test]

Tk kT

Tkk !

test]]
test)

101




The Python Language Reference, % %5 3.9.0b1

102 Chapter 10. SEERIEZENE



APPENDIX A

RIEXFERE

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
<. ATRAETE:
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{A%H%45 A Python 3.x UASHY T H., REASALFEICHS 4310 A AR A R AL 3k g AT AR
AT ) AN AT I A

2t03 WTERRHEREH, B 1ib2to3; Mt —MIMSL AN A Tools/scripts/2to3. &
I, 2to3-reference ,

abstract base class -- 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 -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

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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BRI oK e 7 o A J . A SRR B I3 ) —4 . AR, ARkt
HTHIRFR— S8 R LR E 2 PR R I 1Y Jay AL B
5% Wparameter RiEHAH , HLNEH SHTHSHKHIU L PEP 362,

asynchronous context manager - 5435 I FSC/SBISS it A % % @ i & X aenter ()
H__aexit_ () FEFRNtasyne with iBa)h s ifTiss . B PEP 492 5] A,

asynchronous generator -- 55252 &3S 1% [0 {H Kasynchronous generator iterator WK%, & 5# Hasync
def & XWMRERBARALL, RRIZAAET ER G vield FhX A& —RI| W FEasync for
PRl R .

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

F5 4y i e Lo SoIIMEHALIR, O 4 B G R PIRAS (AR RATHERAY uy D). 4%
AR EEREGIM_ anext () BEATTSFHEARARIN, TENBTFN RSN, B
i, PEP 492 F1 PEP 525,

asynchronous iterable -- S WACH R T feacync ror i) o 6 A9 X G, 0 A1 T
W__aiter_ () F{EIR[El—Aasynchronous iterator, H PEP 492 5] A,

asynchronous iterator -- 522535108 SZP T aiter () M _anext_ () FYEMIM AR, _ anext_
WMR Bl —A~awaitable X} 5t . async for AT ERII__anext_ () F¥EPrRIaI A4
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.,

A5 Wext file T FREB LS str MRIRSR.

bytes-like object -- =ik} 4 37 ¢ bufferobjects - H fE § U C-contiguous b X 4. XA H
bytes., bytearray Ml array.array ¥4, VANIFLZEE memoryview X%, FHHEIM L
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
ZIBI 445 bytearray PA M bytearray i memoryview. HAMEAEZ K — SR AT
AIARRT G A R—RE) s X636 bytes DA bytes X4 [ memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATISIE A F 0] DATE dis By SO R R .

class -- J& JRAIE M e AT . 88 SCGE A SR L O T E R O ¥ L.

class variable -- Y38 & FEE g SUWAE R, I BAURTESRMZ R HAE M (MR TESRM S B B H0 .

coercion -- SIIRIIFEH FEA S W AH R R B S B B AErh, — PP 2B SE 00 B Sl 5 48 ok 5y — 2
B, B0, int (3.15) ERFIRIF S EGEO AR 3, BXE 3+4.5 1, SERBR—3 (—4
& int, —ANg float) , W DL A FIZEBLA GEAR N, BINKE5] % TypeError. WK A

9
9

SRR

9
!
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RV, )7 LU T AT R A SHUH— AR 2R 8, BIANZEE A, £loat (3) +4.5 T
AR 3+4.5,

complex number -- 535 XS HLHARGINY SR, Hoh B Ber B R R N — A S — A R A
HERCR RN (-1 WP iR) msefinll, W efesh 50 1, FE TS5 §. Python N
TRER S, R TAEEARICTT A A —4 RS, fli0 3+15. WERFFE math B
PR GAR B RORAS, i cmath, REEIMEAZ— A RS R R . WERAREGE
A, BENEILTF A E .

context manager -- |- F SCBIES fEwich HAPMEH, WidE X enter () F__exit () TR
FEHIHRBRRSHIN G . S 0L PEP 343,

context variable -- |- F 30285 —FRIEIHATE AT LR SCAT AR RHIFERY A B . X BT HE AR R
TERE PR AT AR T DA AR AS B . Aad, W5 BSO8R, — &l iEs
HZAER3C, mE N SRR 58S I R G5 P AR R B . 20 contextvars.,

contiguous -- Y8 — PP UNIR SR C i 428} Forran i 5l 0N N RSN . FE4E% 2 C il Fortran
LR . FE—YEEAL T, BT 4% H b 07E NAF A U AH SR HBHER , SR ZEFFIRAIE IR G T .
TEL 2 C-IELHUA Y, 2445 AFHEHES i F e — R 5 1V A0 4% B s e bl . {HJ2FE Fortran
TSR R W S — R k.

coroutine - Pt T BIRERYHE —BOEA . TBIRE AT AER — RdE AFFAE S — RGB o PRI wT PA
T ZARB S LA BEAKE . Efln@dasync def IHHAREH. 2L PEP 492,

coroutine function -- PR EL 1R[] —coroutine SR REL. TEREF@idasyne def {EA]RE XL,
HA e Fawait. async for flasync with XHEF. X2 H PEP 492 5] A1,

CPython Python Zifeifi & ML IL, 7 python.org F%Afi. "CPython” — il Jl THEAL ZIFFBE 5L B He
fbSZELABI AN Jython 5 IronPython AH X 5

decorator -- 2EUE%Y R IME AT — A REEI AL, EHE M ewrapper IHETE AR TRECL . 2E1M
PRI UL T01FE classmethod () il staticmethod ().

AR IR, DU WA eR B0 SR S R Se 45 i

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

@staticmethod
def f(...):

S RIE T2, (HE R AR E N . A IR AR T 2 W 2 Ao U RIS 2 5L 1 3C
EE

descriptor -- fiih%% [TMENT__get_ (), __set_ () B delete_ () FEHXE., B—1PKE
HoRiALRE, ERERIS ET S B R . A EN S, B a.b RPN BE
SR — N JEER SAE a IR E IR AR b XS, (HUR b 22— Hides, WIS TE XTI
B e i . PRARHG A 28 RS S IR 2 YR PR Python 119 68, [R A @4 2 T B M nG Bt
IR, HYE. JEtE. k. S EASST RS 44,
H XTI T TR T S/ =464 %5 .

dictionary -- “p8L — N CHCEAH , A 1 AE B AR WL S B AR B (R, S VT DARAEMI R A _hash ()
M__eq () HERXIS. 1E Perl 155 HF5°A hash,

dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () IR [B]EIXTEHEFR A
FHAE . BN T A H W — SIS R, XEWE Y ISR, EE A A, B
B S e oM BE RS 26, AT 1ist (dictview) . & dict-views.

docstring -- SCRY AR 1B R, BREERELZ WHSE D ER X AR FHE. EEREHIIT
By P20, (HRRELR IR BT A TFESR . PRAEER Y _ doc_ J@YE. BT ETHTR
WA, B SAERCCRFEALE
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duck-typing -- W R F5—Fhgnfe XUkg, B AMKEEE AT ROk ¢ H_m AA B D, m
RS sUE s (CREREENS T, MERBEN T, BagEser.”) T
SRR O AR E 2R 8L, Bt R AP Al i Ao 2 SR FORTR TH R IG 1 . Y1 2R 58k A0 s
type () 3 Lsinstance () K. (HELRH PRI 4% R, ) MAEAR
M hasattr () faBHEEAFP ifk.

EAFP “KJFiHRFRITEAR S B3 SCHEE . X Python & AU 4 5 XUk 2 i B 75 1 S BB A
e, HHEBOE H IR IR 5 o IR R PR WA 1 A SR KE H £ ry fllexcept i), TH:
AT WLE B LBYL WA, # 0L T C S5 2 HALE =

expression — 6 ALK IEMIIIEERIT, B, — A Fbst B A LR, 4
PR JBMEVIN . EEAASRET AL, ENRAH RN —AME. SF2HMEF AR, HE
P AR kst . AR MR (RS R Wstaiement, Bt 1o, RERIEF i
[[IE| 3= Srya v

extension module -- §JEE DL C 5 C++ 4 515, (i Python ) C APL KR 5B F .0 LA L
TR H .

festring - L0 HE4 £ B 0 E Y RO RPRS I DIISRN “FR M I 4 9 5 @
15 M5 . 20 PEP 498,

file object - SCIFXT% ALK P APT DL VIO R (47 read ( 5 write () kbt
) o AR HANE T AR, SCEXT G AT DA SRR B SRS, XA R BUAA A, B2t
ﬁiﬂg%é@iﬁ ) (GlanbRiER Al . NI, B, BHES%). U R Wl Xt
%ECX“}‘ E‘ ‘I‘/zl‘io
PR I ZRP B SO S SRR =S S, G = s S PASCOAR U, BT O E
XA do . B S REMTE T 2 open () B

file-like object -- SLAFRX S file object V¥ [R] i

finder -- k2 —Fh A R R AT loader TSR .

M Python 3.3 JRAFAE IR BU A Ak Tk i2 4% % L sys.meta_path i, PAJpath entry
finders Bl &y sys .path_hooks i,
W2 EE 2 )L PEP 302, PEP 420 71 PEP 451,

floor division -- [n] FHUEERE: 1) Ny A B i B E U B A 5. 0 FBORBREE B /7 . B
wn, F#ixX 11 // AWITRESRE 2, NS 2R RF S EIERZERR 2.75 . {E (-11)
// 4 2R -3 R IE -2.75 6 T AGEIEEE. L PEP 238,

function -- A% W] DA ) U AR [ BEAME A — 2R o 38 0] DA HAE ABA B Z A S I AE R EUARIIAT
¥ . 59 Wparameter, method F1,5 4 € L 2537 .

function annotation -- FREEMR BPEH R EE 2 800K [BME K annotation
PREPREEIE TR 242« BIan DA R s Z A int SEOF LR E—4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI TR VR R TR DL 25 20 S —7.
%2 % variable annotation F1 PEP 484 X I fEMIHEIA .
_future__ —FhOhSHe, AIREAR I O3 R 45 24 T ARSI AR 2R BB i = R

Wil FA __future  MEBRIFRIHARAS R, VR0 AR BRI UOIMAGTE 75 LA S AT i
ILSENN

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L Se il BERCA A 72 B ) A2 . Python 23 ad 5| VA — N REAE A
DAL TR AGERT | AR PR LR (S s A AT B3R Uiy o T DABE I g AL BRI i 1z [l it o
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generator -- /L& 3y iR [Bl—"generator iterator [ pREL. EREAMBGIEEE, AR SETHOSvield
Fek K PAE = A — RIE LSS for-TFFRAE ] sl 2l i next () BREGE—3RHL.
W RTRAE AR R AL, (EAERSR L N T RE 2 de A B K E . WARFEIE—RFRABMKE L, F
15 I A=Ak AR ks S

generator iterator -- 2 K ESEIRES generator IREUT A EBIINT S .
A yield SIGEHRFEEAEL, CEYLEMEIIPRS (EIGRAARMEER vy B54)) . K% 4
B R BN, B MNEFF AL ESEIAT (X580 AR HT 46 158 R A 22 AR K

generator expression -- /EpRES KA X R — N EARRNRIEA . BREERMBGE-E FAXEHHA E X
T*&Eﬂﬁi\ﬁ@%ﬁx¥@,%&~¢ﬂﬁ%if?@oMTEéﬁﬁﬁ%%%E@ﬁé&
—FRIMA:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- jZ RIpR %L AN [F] (¥ S 2L SC B [ #1111 224 ok BB LIS R 2. AE TR IR & v R JEE
SRR AN R R VR AN S B

Wi Wsingle dispatch RiEFH4S<H . functools.singledispatch () HMizePA & PEP 443,
GIL Z: Wglobal interpreter lock

global interpreter lock -- 4 Jyff BEST L CPython fERERR TR B —FRHILE], E W PR A — i 2 A — 4 2
RELENAT Python byrecode, MALHIEL BEEXT QA ((4F dict FFEBNERM) HMFH LTI
B 224z fb T CPython SCH. 45 BRGNS RE AR 2 s AT 7 68, JLACH Ui
PE T HEZ A EAS BRI

AaE, BESEAR I 5 = A AR A BT AR AT T SR A A 95 0 Hs 44 M A IR
GIL. BtAh, FEHAT VO HEfEmtti g2 2k GIL.

QA (PABASANREOR B S Z RN ) 8" RSO S5 I MR PG I), TAhIX 2
AP A LA P e R 0 T O R o 055 e R 2 1 R - SO AR A S A %, AN B
MEDALER -

hash-based pyc -- K& T-Wa () pye (IS R SCPHI e A (L TAT 35 A 28 S0 TR B HLAT 28 v R =51
GAF SN o B IO F 7 il KA

hashable - WU 5 — " tf LAY 7 (EL A1 SAE S i L Y A6, BRIl oA (B %R
H__hash__ () ), TR RBTIE (EHERA_cq () IiE). TRHHE
TR AR 7 (L U 2 R A A
TR P GBS (1 7 S S Cr ML, DRSO H B4 P S PR A .
K8 Python Ui A WA Y BRE QAR AT AASAAS (TSR TI) R ATAT A
APASEER (LA frozenset) (148 (TTHOIC R W ATIARS I AR TTWAR . 1 Pz LK) SE6
XGRS TR 0. LR — A (RS H TR MR 0 5
FEMH 140,

IDLE Python () IDE, “SeiiIF %55 5I 5658 WS84 . f2 Python bR A THRMHHF A B A SRR
HREIRETS.

immutable - AW 4 SUAEE A S . AT RS EITACT . FAHRRIEAL. ORI SR A
HIRAAAAE B — R, IOV RTR G LA RS RO A L0 R R TR A
FBoES ST

import path -~ AR th 5/ MLEL (st /24 7 ) AURIGIIR, SEBURIparh based finder iR
GAH. EFAR, BAHAI AR sys.path, HXRI RV K EK @0
__patn__ k.

importing -~ § A 4—-BE 1K) Python {UTSHEH 35— A-HEBer ) Python (RTDFA IR

importer - AR #IFUEBIIA G A GBS T finder XL Tloader.
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interactive -- 2 4. Python i — S EAERER:,  RIRT] DAEMRRESHR /R AT e i ATE I RIRIA S, SEID
PATHERELGR . AFAWSEMIHE) python fyd (WA DALEARI VTS HLIT 46 3 B v e A0
I SEEAT) o ERBURTAR A B R BB R G G IR X A O SN AR (GFICAR M help () ).

interpreted -- i FE%! Python — @ MRREALET, SZMMARHIFANET, BRI DO H T3y
TSI B AT AE T 2 A BB . X R WRAE R SO ] DAL B A7 i A 4 2 s B 8 T AT SCPF s
1o PR IR T 0 W B A R AE AR IT AR R Y, HR AR PR R, &

Dinteractive,

interpreter shutdown -- fRREZT CPH 244 BRI, Python MERERS-FAUEA —MEIRIZTTI BT 22 B
BT E A BCAT IR, BIATBEERAAS P S NS 45 . EIR R BRI A DI s . XSl
SE ST g s 5 | I A AL T . R PR BET I AU AT RE B B4 Fh e, PR LT R
PR T A TR R (F R 617 AR LS5 ) -

FEREAS R SR I R A __main_ AEHEETIE T IA C 58 AT -

iterable -- W[EICX % S E IR [0 H AL ST XTS5 o AR AR XS B R 35 B A1) 28 (il 1ist .
str fil tuple) PAKFESCAEFEFIRAFIN dict, LT L2 AREX T iter () FESIEE
BT Sequence 18 XK getitem () FIERTE B E LEXE.

AR RGBT T for MRERLAKFZ HAWH B — AT (zip () map () ...)o H4—A0]
R GAE NS EALHNERI iter () B, BRREZM GRS XA AEE T 4WE
BB — U . AEGE I ATE A S, AREEATFER A iter () B 3 CATE SRS
for iR MR A S AL BIARLELRAT, B — IR H R iy 44 248 & HDORTETR A R R AF kg . 2

Witerator . sequence VA Jgenerator,

iterator -- RARAF HORFTR—IEABRERRAIXT SR . TRPENSN _next__ () Jrik (U HALL N
BB next () FFEREIRH A, 24 8A Bin] I R5] % stopIteration . FiX
BEAR AT R PR TC R, PRI next () FEHALFIRG|K StopIteration
e BUEHTRA__iter. () JriRMRREIZESN G H &, LIRS0 E t2 nl ik
RER, AT T HAD AR GOE M TR . — D RFEWPIINSIRE L2 R EL VAN
WA, Agxt g (Bl 1ist) FEARRRITHMEA iter () BREEURTE for JHRH ] B
KPR ASETIIEAE . URAE DU DL T AR 28 A W 2 ak el o 2 ik A Qo A P e 2 11 ]
—IBER R, BIERR SR D EAER.

W25 A& F typeiter.

key function -- St A% 48 bR AR AR B R 40, 2 RE 08 R ] F T HE R BCHE O (B AT R R R 5. il
locale.strxfrm () W T A M —MFFERE KIHEF 29 & 7
Python W ¥ 2 T HAR suvF B e BOk #2 H e R B9 HEOZ 8 1 7 . HA 46 min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

BRE— R ECE Z M. B, str.lower () HIERT AHIVEZIS K /NG HE T B REL. )
S, BERFR A 1ambda Rk ORAIE, HIM lambda r: (r[0], r[2]). A operator
PR T =M R B S - attrgetter (). itemgetter () flmethodcaller (). HEH
AT HE R —7 AR IRCA 2 5 e pR K o 48

keyword argument -- Bt 55 2 Wargument,

lambda i~ Fifliexpression ¥R EE 44 INECRR AL, Tk USAE IR . Q)2 lambda pRE07) H)vA
N lambda [parameters]: expression

LBYL “Je&F GHkER” B34S . XM g0 S Mg e b7 B A $0 2 mi S s A mi e 451
WA 5 EAFP J7 25 O HE . HAR U R 1 £ 1A
TEZ AR, LBYL RS FE “AF” M BRI A Z S . flan, PR
if key in mapping: return mappinglkey] A HEH FEMEERIED 5 HMLFE N mapping
HRSER T key T H S o SR RDET AT sk (i ] EAFP J7 SOk figdke .

list -- 513 Python |4 & i—Ffsequence. B IRAA RHIR, (HERLIT HAWE F Bl m a1 3%,
RV TCE RIS -1 R O(1).

list comprehension -- SIEHE A 40— 1 v 10 B 47 5849 76 293 1 45 01 2y — B S T
result = ['{:#04x}'.format (x) for x in range (256) if x % 2 == 0] ¥ HK—
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A~ 0 5 255 Ju R A T U B EOO I FAFER (0x..) 98I Horpir REZTTIER, QAR
range (256) FHFTAICRA PR,

loader -- L% J\J\ﬂﬂﬁ@%ﬁ%ﬂ’ﬂl‘% BEMAE L4 N Lload module () MYy ¥k, MMEARE N H—
A finder 1R8], FEIE S PEP 302, X}Tabstract base class W] 2, lmportllb abc.Loader.,

magic method -- ]ﬁ?ltjj‘ i special method Y3EIE R [E) S .

mapping -- Wt — Rl SZ FRAT B A A R T SL B T Mapping B MutableMapping #1542 £ 2 i #ILE
HERBERNSE ., WENEH THFE dict, collections.defaultdict, collections.

OrderedDict PAf collections.Counter,

meta path finder -- JUPRIEAIRES sys.meta_path B R T IR 0] W finder. JCIEAREE 8 28 Spath entry
finders FFAE KIPAHHAAHIH] .
A FE importlib.abc.MetaPathFinder [ G ST LM 5 ¥
metaclass -- JLIR —FHTRIELRMIE. Fow LOTERL . RPHMMBELRY| R, ok niimz Li =1
SHOFRIEM VR . KR R R g s S AR — N BRIASE L. Python (452 A0 7E T
Al PAGNEE LTS KR POKIEA TR B A TH, (HY TR IR, JoIenl SR ALsm K m fusk

i Tr 5 Eﬂ]i‘%&ﬂ%?ﬁ%@f@ﬁltﬂﬁm‘ IMERE L ANE . BREARROIE . LI, UK
ﬁﬂﬁi@%ﬁ%
HZEHB AL,

method -- Jjik TEAS TP WS WA R LB — N @R, R IR BiX 5
Ve WSS — A argument GRE 844N self). &l function fnested scope.

method resolution order -- JiIEfFHTNRIE 7 A AT Il e A6 2 1B 57 IR R 3R A B2 i T 44 50 e I -
WAL E Python 2.3 JryAfEATINY T f#H 2.3 GE Python fEAT & T A A X STE A RENS .

module -- e XTSI Python U Y —FPLLLIEASL. ASBIBREA MLy 4 25 0], A5 {L 7 Python
XtGe. BT it importing FEAERNIZE] Python Ht.

55 Wpackage.

module spec - BEHRLEE — v S E], P ESH T MBI HE X S AFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: iLmethod resolution order ,
mutable -- W[ AR AT ATEH 1d () PREFIEDE A OL N SR HIBUE . 7316 S Wimmutable .

named tuple -- #5508l AiE “HA ool ol fl AT 40K 5 oo, HHHA BRG] 0REe sl 4
PRIBHER B AR 2B B 20 m] eI AT AR

AHENERMETAAICH, 4 time. localtime () Mos.stat () KERE{H. H—B1T %

sys.float_info:

>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance (sys.float_info, tuple) # kind of tuple

True

HLERATCALR N EER (Bl BT e 6l 1) o sk, A& TTAlA i MR E UM tuple 4k
Eﬁ%%%%%?&%ﬁﬁﬂé@‘]@o XAER R PAF TS, siE ) T) 4L collections.
namedtuple () Q. JF—MIr:GL LU IN— T TS SN B R AL ST A ais ik

namespace -- %SL}'N 1144 23 (Bl AP BEIA T . 44 S [A S e RN ER, AR RiRE
i % IETJ (TELEZN) . 2 23 RNEE BT 1k 44 i 28R SRkl . Bilan, %t builtins.open
Yj os.open () A H B2 2 Ry o i 25 )0 i i WA RS H S BIIRA R ARk 35 Bl
%%ﬂiﬁ‘@*ﬂjéﬁﬁﬁﬁ 54N, random.seed() B{ itertools.islice () XFEEHH TIX
BEpR B random 5 itertools EHLA BISZILRY .

namespace package -- iy # 53[0 {0 PEP 420 5| Af)—F U IAE T B A dipackage, fir44 23] el n]
W\‘Yﬁﬁ@%ﬁi%@ﬁ%, Hottiid Iy s\ Gregular package R[], REMEATEA __init__.py I,

109


https://www.python.org/dev/peps/pep-0302
https://www.python.org/download/releases/2.3/mro/
https://www.python.org/dev/peps/pep-0420

The Python Language Reference, % %5 3.9.0b1

S A] 2 Womodule,

nested scope -- R LEFEHIR 75—~ SGEE NG ASRARE S . BN, HE5)— B e SCH s ECAT DA
SRS AR . TERHCE VR RN RO A RO ELTCR . SRl S B S s2 IR 1w
W2 RO, &R RIS UERN TR a0, @idnonlocal KEETH AWHTHA
SN EAE IR

new-style class -- P X X T H B & 9 T B A7 X R 1 L XY IHFRIE. 785 %19 Python JiRA
e, A BT SRR f ) Python T3 19 SE R G ARV, BIN__slots . fliAFF. FRALJE PE.
__getattribute__ (). FFENESHTES,

object -- X G ALATEARE UBIES(E) PARTHUE TR (F53K) HIEdE. object RIgfE{Tnew-style class
R DU HER A,

package -- 4 — Pl {0 & TR el i L 5 1Y) Python module. MBEAR B3, HLEHA __path
JE VLR Python 55k,

5% Wregular package Flnamespace package.

parameter -- JE5 funcrion (B(J7%) & XPHIMA SR, EHEERET AR Z I —Aargument  (BAEH
BT, 210%%). ALMES:

* positional-or-keyword : i B 5 KEET, 5 — D0 PMERIZ E 5 & AW PAVE N X 45 5k
BEAISE S, XEERAMIES IR, BIan NI foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFROZE, $8%E—HAEHW A E L ANSE (WRAELS nld 1k HoE
PSR ENZIREE—A / FRRESL, BIIITN R posonlyl Fl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only: {UFRICEEF, $8& A HEGEL XEFEEANSE . (RXEFIES ST
BRBUE LITES IR P S AT ETE S BETE 2 DB EIE S Z i —1 * g X,
BIG0 R T kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: AIAE( 4552 ] PASR Al — MERECR I CLE S HH S (EInTE FA
BZERZNESHZIG). EMES ST S AFRHIINE * kE XL, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WIAZHET, 5 7E AT DARRBME R AR KT S AL (MNP 2 EL 32 1 %
BYSHLIG). RFES Wl S AMREINE ~* a3, BIAERE kvargs.

JEZ Al PAIRIIS 95 5 AT EMLARE S AL, ] DA R el e S A0 e BRI -

25 Wargument RiIEFELSH . SHEESHXPFHEILES, inspect.Parameter 35, Hidk
& S —F7PA & PEP 362,

path entry -- BIE A L1 import path HE)— MO E, X Pipath based finder JIREIRE AR .

path entry finder -- ¥1E A A HES AT — 7] 8 I X% ] sys.path_hooks (Bipath entry hook) i& [f
[ finder, BEFRXTSREE L path entry Fe g AR,

5% importlib.abc.PathEntryFinder DA T f#BKIEA BRI LIS T

path entry hook -- BFEA LV8y¥ —Fhal i A5, FER038 WA & 4R 8 path entry TR LA 1K DL T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TV MR ES BRAM—Fp Uik 12 38 5%, AIHE—Nimport path AT FATS

path-like object -- JIERA R RN RGEHEAENIXT S KISR0 AR — D ERR RN str
B FH bytes W4, B[R — LM T os.PathLike thil 5. — % os.PathLike
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LT AT B AL os . fspath () BEUFEH N str B bytes BRI UM R G M os.
fsdecode () fll os.fsencode () AJ#5 A RHILRIRF str B bytes RBIFGLER . ILXTS 2
i PEP 519 5] A ).

PEP “Python HSRIL" M3 A4S . — A PEP L2 (it Icky, FIJI Python ERCHLME ., Sfl
i~ Python [ BFHASHE B Ok B SCFR B . PEP 3224 45 HER T 1) He R B R B e
.
PEP [l P4 2 SRR L . ST DS 5 T S J k1A, Python (3503 He e
S SO R . PEP FO A S FE LR K R J6R, IF I AR IR LA E A SRy,

%1 PEP 1.

portion - #4> LA 4 25 (B LA A H SR N SCHE S (WATREAEICT —A> zip SCHE) . Bk X
T, PEP 420,

positional argument -- i & Z 5 S Wargument.

provisional API -- 5 API %3¢ API 238 00A B HEBRAEARE 22 10 [n) 5 3RS PEAR UE 2 ANV A dm e 11 .
AR N A TA ERUCE , B HBEHYARONE E, BT B O T & B i e A Wb
TEO AT AN (B EREERZED ). WMESOFR ST - UF APL#N
A BT AT R () = E SR SRS 1 & BRI A ] BB S X AR
IR RFTE APLRE, (05 RAEEH SR L& Y RGOS AR
AR N] BB 4R B —Fh n) JE AR R P T %

KR AL B R SR ARE PR RSN W B IE , R 2 T AU R AT B G B . 1 DL PEP
411,

provisional package -- #1942 Il provisional API ,

Python 3000 Python 3.x ALk IWERR (X4 FHEMRA 3 () LML ERE T Es e ;M T) . H
B 4E 5 “Py3k”.

Pythonic 5 - B s B AT B AR T Python 125 I P FURS RIS, TS0 SLAL% o5
S A AR S BLACR . BU, Python % A KUK R 2o VAT RER e B A 1 i U
TG ICER . L HMIE S AR, A Python 1) AAG I & BEE A — M1t
By

for i in range(len(food)):
print (food[i])

TR I Y B 157 5 B Pythonic (7734 k& X FEY:

for piece in food:
print (piece)

qualified name -- g %88 — DMPASS R AR, TR MBI 4 J5 1 3 it e US4 26
PREREL YRR “BEARY, MO UL PEP 3155, X T ) Z R R B2, BRE AP 5052455 —
2

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname

ICI

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth. qualname
'C.D.meth'’

295 T 5 AT, 7 IR e & AR B AR R IZB R DA S R B B A, O e S A
AL, Pl email .mime.text:
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>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 5|80 X E S5 AR . S4— AR A051 TS N ERT, Bralid R
BRI . 51 HTTECH Python AUAS R il 7 2 A BT UL, (H'E 2 CPython SEEL—AS KA TTEK . sys
Wit LT —4> getrefcount () pRER, &7 G AT E SRR MR E X S5 I

regular package -- F AL FS M package, Bl EH— _init_ .py XHRIH K.

%2 W namespace package.

__slots__ —FEXEAPNEREG A, Gl 050 7S B S0 S i SR X S A R S ) R AT A . BRI R
IR umAT, (AMEBEHGHIIFAE S, Sl REAREAEDEIG O R, B QnARAE P AE ) 5 2
¥, I HHEAP - RKRELH,

sequence -- J7- 4l —Ffiterable, ‘B SZFFE_ gecitem ()RR R RS TR TR
W, LT —REFIKER_ len () Jrik. WERNFFIEEA list, str. tuple fll
bytes, HEEA dict Wi getitem () Fl__len (), {HEPEA K E T WS IERE,
N E AR AT E ) immutable BT AEFEEL

collections.abc.Sequence B HLENL T N EFEEZL, BBEET_ getitem ()
M__len_ (), BT count (), index(),__ contains__ () Ml__reversed__ () . B DAl
i register () RRTLIEILIEY HE 1AL,

single dispatch -- 53k —Fhgeneric funcrion 73IRIEZ, HELILEET RANSEHWREDRERD .

Stice - Y S UL A7 T B sequence M— MRS M RIEA G FRRARICROLEA, 42 () 1f
ok UL A RIS, B0 vari able_name (113:5). Jrifs (Fhr) bRigtepsion
slice %%,

special method -- ¥§5 Jjik —Fh iy Python FaaCyf H 3%, FH R X HEAS 2R B HA T4 8 45 A 191 an A fin 46
o XA FRE AN R R . FRR VAR SO S DL ok 7 ik 6 AR

statement -- {54y (EARFETEL (— MU CH) BHBRAL. — BT DU — A expression AT
B RBEFIEEA, Bllnir, while#for,

text encoding -« SCASFY JiI T Unicode 7 FFHNA Iy 510625

text file -- LA —FREAS LT str MG file object. T8 — A SCAS SO 5 B & U7 8] — 4N THI ] 775
IR T A sk Hiext encoding. SCASCUF B FAFEASCABA ("o 3K tw') FTHAY 1.
sys.stdin. sys.stdout VA io.StringIO HISEHI.

S B Rbinary fle TIRBERSHES T %44 % MCHPAT.

triple-quoted string -- = 55745 RS = MELNES (7)) WEHSIS () TR BIIED
LS5 RSH— g iRE A A AR R, B2 2L BENarisEr/AFfR N
PR S PR SR 5, I ol DAFS 2 A 71 Jo R (0 F AT . FER 'S SCRY AP e R 1 4
i

type - Y Jes i Python AP GRT f-4H%: 45 MAIEABHA . TR S5, 7
PAVIFIER) __class__ @k, 82l type (obj) HHKHL.

type alias -- B4 —ANFAU[E] SR, A8 7 2O BRI A 55 PR HAT o
SO R0 7. Bl

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

AT DARCREBRE R Al
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from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

ZIL typing fll PEP 484, HAA Xt eI RERYHEAR 4 o
type hint -- XMULR annoration At . KIEIE. PREAYIE S SR BIEH E FUNRY AL

RALRJE T, Python AZERFEME, (HHA IR AT THEMEN, 37T Hr) IDE s2
(M EEL SR A

AR, RIEMEREE AR AME A typing.get_type_hints () Kiin, (HEHAE
BT A,

Z W, typing Fl PEP 484 H A %f I Ih BER 40 o

universal newlines -- 447 —FhfE R SCA TR X, KA I fF 2R IR B AT 45 bR . Unix 947
FZERAE "\n' . Windows (25 '\r\n"' DL IHAR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () J ¥ £ HEHH.

variable annotation -- B iR X AR w5 K@M A annotation.
TEFRIEAS B o 2R @ b, T8 PRl H

class C:
field: 'annotation'

AR AR RO R A o BINDA R AR B2 int REURO(E:

count: int = 0

AR AR TR TR RE I A7 2 09 AR5 4] — 75,
153 function annotation, PEP 484 F1 PEP 526, H Xt thIhaea g Hlit.

virtual environment -- JEIIASE — Bl H PMESRE B H2ATIIIREE, Fui Python I FURIR HIAR P #E 44
FIFHEL Python 43 R ALK A £ T35 [l — R4 iz fr iy At Python [ FHREF 94T -
HZ venv,

virtual machine -- JEHIBL — & 58 A iE 0 E SCRTT 3L, Python g SUML AT PUAT 7719 A% 2 136 4 BT A2
Hbytecode.

Zen of Python -- Python 24 5t} Python Bty 542, A B TR (X AE S . AFHAK
WA TR R R A i A" import this”s
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APPENDIX B

i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A5t 4@ th G B 58 i, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANT S5 . FATBE G R ) SR !

AR s -
* Fred L. Drake, Jr., @i 7 H T 54 Python SCRYH) T HAE, PAKIRS THE% 21030k
o Docutils #f0) W H, AT reStructuredText LA F1 Docutils Z0/4-E 44
e Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%45 TR £ {F-mhAH .

B.1 Python IC#TRiikE

H 24 Python i#i75, Python #3HEEE il Python SCRYA SR A, i Python J5 fUT %A ff) Misc/ACKS X
B T A TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 HF PYTHON 3.9.0b1 Y PSF ¥ o] fipiY

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.0bl 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 3.9.0bl alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2020 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.9.0bl 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 3.9.0bl 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
3.9.0b1.

4. PSF is making Python 3.9.0bl available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.0bl WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.0bl

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.0bl, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of

its terms and conditions.
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7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.9.0bl, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 f BEOPEN.COM #F o] ipi{

BEOPEN PYTHON JFFi5 4 a] M35 1 iR

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 R HFEYIT alIE 50515
A2 Python RATHUHICTAS = I BCPHRIVETTRIECNE ., it R e FLURIEA K R

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

QS
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) FEARMIE SO,

(http:

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

asynchat fll asyncore fEHEE DA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

(FIHED
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Hidhal& DL RS H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace B PA T EH:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
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Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#

uu AEHAL S DA A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & 2= H

xmlrpc.client FEHVELSPAR ARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(CFgkzs)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHREL S DA ER:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select T kqueue [FHZ AL AR A= H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND
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ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
i David M. Gay (19 [q] 4% SCEFIRAE T SE, %3024 i ] M http://www.netlib.org/fp/ F#k. 2009 4 3 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

/*********************~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)
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* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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Lo I A T I S S N S

EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L T R A N S S R N S SR R R S N I R R e S S N S N S N S T S N

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

CNgkzs)
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The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

CNgkzs)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.18 W3C C14N i EH

test fJ (lib/test/xmltestdata/c14n-20/) 1) C14N2.0 MK E 2k J5F W3C Bk https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR#E BSD ¥4 0]F ( =430M) %K47:

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 condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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5

EFE
..., 103
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 64
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator, 68
unary operator, 67
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
mHAF, 68

o\°
Il

augmented assignment, 77
& (ampersand)
= HAF, 69
&:
augmented assignment, 77
() (parentheses)
call, 65
class definition,91
function definition, 90
generator expression, 60
in assignment target list,76
tuple display, 58
* (asterisk)
function definition, 91
import statement, 82
in assignment target list,76
in expression lists,73
in function calls, 66

5 4F, 68

* *
function definition,91
in dictionary displays, 60
in function calls, 66
EHLE, 67

* k=

augmented assignment, 77

augmented assignment, 77

+ (plus)
binary operator, 68
unary operator, 67

+=
augmented assignment, 77

, (comma), 58
argument list, 65
expression list,59,73,78,91
identifier list, 84
import statement, 82
in dictionary displays, 60
in target list,76
parameter list, 90

slicing, 65

with statement, 89
/ (slash)

BHIF, 68
//

Z HAF, 68
//=

augmented assignment, 77
/=

augmented assignment, 77
0b

integer literal, 13
0o

integer literal, 13
Ox

integer literal, 13
2to03, 103
: (colon)

annotated variable, 78
compound statement, 86, 87, 8991
function annotations,9l
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in dictionary expressions, 60
in formatted string literal, 1l
lambda expression, 72
slicing, 65

; (semicolon), 85

< (less)
= FAF, 69

<<

augmented assignment, 77
= (equals)

assignment statement, 76

class definition, 31

function definition, 90

in function calls, 65

BHAF, 69

function annotations,91
> (greater)
BHFF, 69
>=
= HAF, 69
>>
i 5 AF, 68
>>=
augmented assignment, 77
>>> 103
@ (at)
class definition, 92
function definition, 90
mHAF, 68
[1 (square brackets)
in assignment target list,76
list expression, 59
subscription, 64
\ (backslash)
escape sequence, 10

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

= H A, 69

A

augmented assignment, 77
_ (underscore)

in numeric literal, 13
_, lidentifiers,9
__, identifiers,9
__abs__ () (object 7 i¥), 36

__add__ () (object 7 i%), 35
__aenter__ () (object 7 %), 40
__aexit__ () (object 7 i%), 40
__aiter__ () (object 7 i%), 40
__all__ (optional module attribute), 82
__and__ () (object 7 i%), 35
__anext__ () (agen 7 i%), 63
__anext__ () (object 7 i%), 40

__annotations__ (class attribute), 22
__annotations__ (function attribute), 20
__annotations__ (module attribute), 21

__await__ () (object 7 i%), 39

_ bases__ (class attribute), 22
__bool__ () (object method), 34
__bool__ () (object 7 i%), 27
__bytes__ () (object 7 i%), 26
__cached_ , 51

__call__ () (object method), 66
__call__ () (object 7 k), 34
___cause___ (exception attribute), 80
__ceil__ () (object 7 i%), 37

__class___(instance attribute), 22
__class__ (method cell), 32
__class___ (module attribute), 28

_ class_getitem__ () (object £ 7 i%),33

AN\ __classcell__ (class namespace entry), 32
escape sequence, 10 __closure__ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 7 i%), 36

\b __contains__ () (object 7 %), 35
escape sequence, 10 __context___ (exception attribute), 80

\f _ _debug_ ,78
escape sequence, 10 __defaults__ (function attribute), 20

\N __del__ () (object 75 i¥%), 25
escape sequence, 10 __delattr__ () (object 7 i%), 28

\n __delete__ () (object 7 i%), 29
escape sequence, 10 __delitem__ () (object 7 i%), 35

\r __dict__ (class attribute), 22
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__dict__ (function attribute), 20
__dict__ (instance attribute), 22
__dict__ (module attribute), 22
dir__ (module attribute), 28
_dir__ () (object 7 %), 28
__divmod__ () (object 7 i%), 35
__doc__ (class attribute), 22
__doc___ (function attribute), 20
__doc___ (method attribute), 20
__doc__ (module attribute), 21
__enter__ () (object 7 i%), 37
__eq__ () (object 7 i%), 26
__exit__ () (object 7 i%), 37
_ file_ ,51
_ file_  (module attribute), 21
_ float__ () (object 7 i%), 36
_ floor__ () (object 7 i%), 37
_ _floordiv__ () (object 7 i%), 35
__format__ () (object 7 i%), 26
_ func__ (method attribute), 20
___future__, 106

future statement, 83
__ge__ () (object 7 i%), 26
__get__ () (object 7 i%), 29
__getattr__ (module attribute), 28
__getattr__ () (object 75 i%), 27

_ _getattribute__ () (object 7 i%), 27
__getitem__ () (mapping object method), 24

__getitem__ () (object 7 i%), 34
__globals__ (function attribute), 20
__gt__ () (object 7 i%), 26
__hash__ () (object 7 i%), 26
__iadd__ () (object 7 i), 36
__iand__ () (object 7 i%), 36
__ifloordiv__ () (object 7 i%), 36
_ _ilshift__ () (object 7 i%), 36
__imatmul__ () (object 7 i%), 36
__imod__ () (object 75 i%), 36
__imul__ () (object 7 i¥), 36
__index__ () (object 7 i%), 37
__init__ () (object 75 ik), 24

__init_subclass__ () (object £ 7 %), 31
__instancecheck__ () (class 7 i%), 33

__int__ () (object 7 i%), 36
__invert__ () (object 7 i%), 36
__ior__ () (object 7 %), 36
__ipow__ () (object 7 i%), 36
__irshift_ () (object 7 i%), 36
__isub__ () (object 7 i%), 36
__iter__ () (object 7 i%), 35
__itruediv__ () (object 7 %), 36
__ixor__ () (object 7 i%), 36

__kwdefaults__ (function attribute), 20

__le_ () (object 7 i%), 26

__len__ () (mapping object method), 277
__len__ () (object 7 i%), 34
__length_hint__ () (object 7 i%), 34
__loader_ ,5I

lshift__ () (object 7 ik), 35
1t__ () (object 7 i%), 26
main_

e, 42,95
matmul__ () (object 7 i%), 35

missing__ () (object 75 i%), 35

mod__ () (object 7 i%), 35

module__ (class attribute), 22

module__ (function attribute), 20

__module__ (method attribute), 20
mul__ () (object 75 i%), 35
name__, 51

name___ (class attribute), 22
name___ (function attribute), 20
name___ (method attribute), 20

name___ (module attribute), 21

__ne__ () (object 7 i%), 26
__neg__ () (object 7 i%), 36

new___ () (object 7 i%), 24
next__ () (generator 7 i%), 62

__or__ () (object 7 i%), 35

package_ , 51

path__, 51

pos___ () (object 75 %), 36
pow___ () (object 7 i%), 35
prepare__ (metaclass method), 32
radd__ () (object 7 %), 36
rand__ () (object 7% i%), 36
rdivmod__ () (object 7 %), 36
repr__ () (object 7 i%), 25
reversed__ () (object 7 %), 35
rfloordiv__ () (object 7 i%), 36
rlshift__ () (object 7 i%), 36
rmatmul__ () (object 7 i%k), 36
rmod___ () (object 7 i%), 36
rmul__ () (object 7 %), 36
ror__ () (object 75 i%), 36
round__ () (object 75 i%), 37
rpow__ () (object 7 i¥), 36
rrshift__ () (object 7 i%), 36
rshift__ () (object 7 %), 35
rsub__ () (object 7 i%), 36
rtruediv__ () (object 7 i%), 36
rxor__ () (object 7 i%), 36
self__ (method attribute), 20

__set__ () (object 75 %), 29

_ subclasscheck__ () (class 7 i%), 33
__traceback___ (exception attribute), 80

set_name__ () (object 7 i%), 29
setattr__ () (object 7 i%), 28
setitem__ () (object 7 i%), 35
slots_ , 112

spec__, 51

str__ () (object 7 i%), 25
sub__ () (object 75 i%), 35

truediv__ () (object 7 i%), 35
trunc__ () (object 7 i%), 37
xor__ () (object 7 i%), 35

gL ]
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{} (curly brackets)
dictionary expression, 60
in formatted string literal, 11
set expression, 59
| (vertical bar)
EHFF, 69

| =
augmented assignment, 77
~ (tilde)
BHAF, 67
BN
AssertionError, 78
AttributeError, 64
GeneratorExit, 62, 63
ImportError, 82
NameError, 58
StopAsyncIteration, 63
StopIteration, 62, 80
TypeError, 67
ValueError, 68
ZeroDivisionError, 68
HELE
PYTHONHASHSEED, 27
A
assert, 78
async def, 92
async for,93
async with, 93
break, 81, 86, 88
class, 91
continue, 81, 86, 88
def, 90
del, 25,79
for, 81, 86
global, 79, 84
if, 86
import, 21, 82
nonlocal, 84
pass, 79
raise, 80
return, 79, 88
try, 23, 87
while, 81, 86
with, 37, 89
yield, 80
= HAF
% (percent), 68
& (ampersand), 69
* (asterisk), 68
** 67
/ (slash), 68
//,68
< (less), 69
<<, 68
<=, 69
1=, 69
==, 69
> (greater), 69

>=, 69

>>, 68

@ (at), 68

~ (caret), 69
| (vertical bar), 69
~ (tilde), 67
and, 72
in, 71

is, 71

is not,71
not, 72
not 1in, 7l
or, 72

A

abs

[E1E & %, 36

abstract base class ——- £ H %, 103

aclose () (agen 7 i), 63
addition, 68
and
bitwise, 69
BHF, T2
annotated
assignment, 78
annotation —-- &, 103
annotations
function, 91
anonymous
function, 72
argument
call semantics, 65
function, 20

function definition, 90

argument -- £#, 103
arithmetic
conversion, 57
operation, binary, 68
operation, unary, 67
array
HH, 19
as
except clause, 87

import statement, 82

x4, 82, 87,89
with statement, 89
ASCII, 4,9
asend () (agen 7 i%), 63
assert
B4, 78
AssertionError
B4k, 78
assertions
debugging, 78
assignment
annotated, 78
attribute, 76
augmented, 77

138

#5l



The Python Language Reference, % %5 3.9.0b1

class attribute, 22

class instance attribute, 22
slicing, 77

statement, 19, 76
subscription, 77

binary
arithmetic operation, 68
bitwise operation, 69
binary file —— Z 34| CUH, 104
binary literal, 13

target list, 76 binding
async global name, 84
X#EF, 93 name, 41, 76, 82, 90, 91
async def bitwise
&4, 92 and, 69

async for
in comprehensions, 58

operation, binary, 69
operation, unary, 67

EA4], 93 or, 69
async with xor, 69
EA, 93 blank line,7
asynchronous context manager —- s+ # block,4l
FTIXEHEE 104 code, 41
asynchronous generator BNF, 4, 57
asynchronous iterator, 21 Boolean
function, 21 operation, 72
asynchronous generator -- % ¥ 4 & &, 4,18
104 break
asynchronous generator iterator —- # iE 4], 81, 86, 88
4 K EERE, 104 built-in
asynchronous iterable -- & ¥ 7 % £ % method, 21
#.,104 built—-in function
asynchronous iterator -- R ¥ ¥R HE, 104 call, 66
asynchronous—generator T4, 21, 66
T4, 63 built-in method
athrow () (agen 7 i%), 63 call, 66
atom, 57 T4, 21, 66
attribute, 18 builtins
assignment, 76 e, 95
assignment, class, 22 byte, 19
assignment, class instance, 22 bytearray, 19
class, 22 bytecode, 22
class instance, 22 bytecode -- F ¥, 104
deletion, 79 bytes, 19
generic special, 18 [EE % %, 26
reference, 64 bytes literal,9
special, 18 bytes-like object -- F¥ £ £, 104
attribute —— B, 104
AttributeError C
Bl4h, 64 c, 10
augmented language, 18, 21, 69
assignment, 77 call, 65
await built-in function, 66
in comprehensions, 59 built—in method, 66
KT, 066,93 class instance, 66
awaitable —— W%, 104 class object, 22, 66
function, 20, 66
B instance, 34, 66
b! method, 66
bytes literal, 10 procedure, 75
b" user—-defined function, 66
bytes literal, 10 callable
backslash character,6 T4, 20, 65
BDFL, 104 C-contiguous, 105
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chaining

comparisons, 69

exception, 80
character, 19, 64
chr

EE &%, 19
class

attribute, 22

attribute assignment, 22

body, 32

constructor, 25

definition, 79, 91

instance, 22

name, 91

4,22, 66,91

iE A, 91
class —— 2,104
class instance

attribute, 22

attribute assignment, 22

call, 66

&, 22,66
class object

call, 22,66
class variable —- %% &, 104
clause, 85
clear () (frame 7 i%), 23
close () (coroutine 7 i%), 39
close () (generator 7 i%), 62
co_argcount (code object attribute), 22
co_cellvars (code object attribute), 22
co_code (code object attribute), 22
co_consts (code object attribute), 22
co_filename (code object attribute), 22
co_firstlineno (code object attribute), 22
co_flags (code object attribute), 22
co_freevars (code object attribute), 22
co_kwonlyargcount (code object attribute), 22
co_lnotab (code object attribute), 22
co_name (code object attribute), 22
co_names (code object attribute), 22
co_nlocals (code object attribute), 22
co_posonlyargcount (code object attribute), 22
co_stacksize (code object attribute), 22
co_varnames (code object attribute), 22
code

block, 41

complex

number, 18

& &%, 37

X%, 18
complex literal, 13
complex number —-- £ %%, 105
compound

statement, 85
comprehensions

list, 59
Conditional

expression, 72
conditional

expression, 72
constant, 9
constructor

class, 25
container, 17,22
context manager, 37
context manager —-- L TXEHEE 105

context variable -- FTXZE,105
contiguous -- %%z, 105
continue
iE 4], 81, 86, 88
conversion

arithmetic, 57
string, 26,75
coroutine, 38, 61
function, 21
coroutine -- Pp#E, 105
coroutine function -- W &%, 105
CPython, 105

D
dangling

else, 85
data, 17

type, 18

type, immutable, 58
datum, 60
dbm.gnu

I, 20
dbm.ndbm

R, 20
debugging

assertions, 78
decimal literal, 13

code object, 22 decorator —- #%4f#, 105
coercion -- | KA H#, 104 DEDENT token, 7, 85
comma, 58 def
trailing, 73 E 4], 90
command line, 95 default
comment, 6 parameter value, 90
comparison, 69 definition
comparisons, 26 class, 79,91
chaining, 69 function, 79, 90
compile del
& & %, 84 A4, 25,79
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deletion

attribute, 79

target, 79

target list, 79
delimiters, 14
descriptor —- #ur %, 105
destructor, 25,76
dictionary

display, 60

T4, 20, 22, 26, 60, 64, 77
dictionary —-- 4,105
dictionary view —— FHAE, 105
display

dictionary, 60

list, 59

set, 59
division, 68
divmod

[E)E & %, 35, 36
docstring, 91
docstring -- XAHFAE, 105
documentation string, 23
duck-typing -- ®FEA 106

E

e
in numeric literal, 13
EAFP, 106
elif
KT, 86
Ellipsis
Xt £, 18
else
conditional expression, 72
dangling, 85
X4, 81, 8688
empty
list, 59
tuple, 19, 58

encoding declarations (source file), 6

environment, 42
error handling,43
errors, 43
escape sequence, 10
eval
[ & & %, 84, 96
evaluation
order, 73
exc_info (in module sys), 23
except
XEF, 87
exception, 43, 80
chaining, 80
handler, 23
raising, 80
exception handler, 43
exclusive
or, 69

exec
& &%, 84
execution
frame, 41, 91
restricted, 42
stack, 23
execution model, 41
expression, 57
Conditional, 72
conditional, 72
generator, 60

lambda, 72, 91

list, 73,75

statement, 75

yield, 61
expression —-- Kk R, 106
extension

module, 18
extension module -- # EH I 106
F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string -- f-F4 %, 106
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object —— XHX 4,106
file-like object —-- XHEF4%, 106
finalizer, 25
finally

X8, 79,81, 87, 88
find_spec

finder, 48
finder, 47

find_spec, 48
finder —-— & #, 106
float

B & &%, 37
floating point

number, 18

x4, 18
floating point literal, 13
floor division -- [ FEER %, 106
for

in comprehensions, 58

iE 4,81, 86

form

gL ]

141



The Python Language Reference, % %5 3.9.0b1

lambda, 72 grammar, 4
format () (built-in function) grouping, 7
__str__ () (object method), 25
formatted string literal, 1l H
Fortran contiguous, 105 handle an exception,43
frame handler
execution, 41,91 exception, 23
X%, 23 hash
free ﬁ@%{, 26
variable, 41 hash character, 6
from hash-based pyc -- £F%B&H pyc, 107
import statement,4l, 82 hashable, 60
xEF, 61,82 hashable -- W%, 107
yield from expression,6l hexadecimal literal, I3
frozenset hierarchy
£,19 type, 18
f-string, 11 hooks
function import, 48
annotations, 91 meta, 48
anonymous, 72 path, 48
argument, 20
call, 20, 66 |
call,user—-defined, 66 id
definition, 79,90 FE g%, 17
generator, 61, 80 identifier,8, 58
name, 90 identity
user—-defined, 20 test, 71

T4, 20, 21, 66, 90

: identity of an object, 17
function -- E#, 106

i IDLE, 107

function annotation —-- E#KEMHE, 106 if
future conditional expression, 72

statement, 83 in comprehensions, 58
G & 4], 86

imaginary literal, 13

garbage collection, 17 immutable
garbage collection —- #rd%[H ik, 106 data type, 58
generator, 106 object, 58, 60

expression, 60 T4, 19

function, 21, 61, 80 immutable -- A7, 107

iterator, 21, 80 immutable object, 17

X%, 23, 60, 61 immutable sequence
generator -— 4k #, 107 £, 19
generator expression, 107 immutable types
generator expression -- 4 & # kK # R, subclassing, 24

107 import

generator iterator —-- 4 @K &% RE, 107 hooks, 48
GeneratorExit EA4, 21, 82

B4, 62, 63 import hooks, 48
generic import machinery, 45

special attribute, 18 import path -- & AEK#E, 107
generic function -- ZA& &%, 107 importer —-- &A%, 107
GIL, 107 ImportError
global 48, 82

name binding, 84 importing —- & A, 107

namespace, 20 in

iE 4], 79, 84 X5, 86
global interpreter lock —- 2 F i B &# BHAF, T

41, 107 inclusive
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or, 69
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7% i%), 24
inheritance, 91
input, 96
instance

call, 34, 66

class, 22

&, 22,66
int

B & &%, 37
integer, 19

representation, 18

X%, 18
integer literal, 13
interactive -- X &, 108
interactive mode, 95
internal type,22
interpolated string literal, 1l
interpreted —- EA, 108
interpreter, 95

interpreter shutdown -- @E#HXH, 108

inversion, 67
invocation, 20

io
i, 22
is
BHAE, T
is not
mH AT
item
sequence, 64
string, 64
item selection, 19
iterable

unpacking, 73
iterable —-- H#E R4, 108
iterator —-- # R %A, 108

J

in numeric literal, 14
Java

language, 18

K

key, 60

key function -- %%, 108
key/datum pair, 60
keyword, 9

keyword argument —- X#F 5%, 108

L

lambda, 108
expression, 72,91
form, 72

language
c, 18,21, 69
Java, 18
last_traceback (in module sys), 23
LBYL, 108
leading whitespace, 7
len
[EFIE g%, 19, 34
lexical analysis,5
lexical definitions,4
line continuation,6
line Jjoining, 5,6
line structure,5
list
assignment, target, 76
comprehensions, 59
deletion target, 79
display, 59
empty, 59
expression, 73,75
target, 76, 86
£, 19,59, 64, 65,77
list —- %%, 108

list comprehension —- 7%|%k# &R, 108

literal, 9,58

loader, 47

loader —-- Ju# %, 109

logical line,5

loop
over mutable sequence, 87
statement, 81, 86

loop control
target, 81

M
magic

method, 109
magic method -- JEAF %, 109
makefile () (socket method), 22
mangling

name, 58
mapping

£, 19,22, 64,77
mapping —— B4, 109
matrix multiplication, 68
membership

test, 71
meta

hooks, 48
meta hooks, 48

meta path finder -- TTE#Z#&HE#HE, 109

metaclass, 31
metaclass -- Jt2%, 109
metaclass hint, 32
method

built-in, 21

call, 66

magic, 109
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special, 112

user—-defined, 20

st 4., 20, 21, 66
method —- %3, 109

method resolution order -- ¥ /fﬁfr ﬁﬁ i

7,109
minus, 67
module
extension, 18
importing, 82
namespace, 21
£, 21, 64
module —— Ak, 109
module spec,47

module spec -- HEEH, 109

modulo, 68
MRO, 109
multiplication, 68
mutable

xt#, 19,76, 77

mutable —— T4, 109

mutable object, 17
mutable sequence
loop over, 87

%, 19
N

name, 8,41, 58

binding, 41, 76, 82, 90, 91
binding, global, 84

class, 91
function, 90
mangling, 58
rebinding, 76
unbinding, 79

named tuple —-- B4 T4, 109

NameError

BI4b, 58
NameError (built-in exception), 42
names

private, 58
namespace, 41

global, 20

module, 21

package, 46

namespace -- 44 % d, 109
namespace package -- 4% % E 4, 109

negation, 67

nested scope —-- #%EEFHE, 110
new-style class -- ¥z, 110
NEWLINE token,5, 85

None

EHAF, T
notation, 4
NotImplemented

X%, 18
null

operation, 79
number, 13

complex, 18

floating point, 18

numeric

x4, 18,22

numeric literal, 13

O

object, 17
code, 22

immutable, 58, 60

object —— Xt%,110

object.__slots__ (HEE%), 30

octal literal, 13
open
& &%, 22

operation

binary arithmetic, 68
binary bitwise, 69

Boolean, 72
null, 79
power, 67
shifting, 68

unary arithmetic, 67
unary bitwise, 67

operator
— (minus), 67, 68
+ (plus), 67, 68
overloading, 24
precedence, 73
ternary, 72
operators, 14
or
bitwise, 69
exclusive, 69
inclusive, 69
EHAE, T2
ord
B & &%, 19
order
evaluation, 73
output, 75
standard, 75
overloading
operator, 24

xt %, 18,75 P
nonlocal package, 46
4, 84 namespace, 46
not portion, 46
BEIE, T2 regular, 46
not in package -- 4,110
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parameter
call semantics, 65
function definition, 90
value, default, 90
parameter —— H&, 110
parenthesized form, 58
parser, 5
pass
B4, 79
path
hooks, 48
path based finder, 53

path based finder —- # T B & 8 & & &,

110
path entry —— B#&A O, 110

path entry finder —- BN L EHZE, 110

path entry hook —-- BEANH4HF, 110
path hooks, 48

path-like object -- B#ZEx%£,110
PEP, 111
physical line,S5,6,10
plus, 67
popen () (in module os), 22
portion
package, 46
portion -— #4111
positional argument —— L& 5%, 111
pow
[EE & %, 35, 36
power
operation, 67
precedence
operator, 73
primary, 64
print
[F)E & %, 26
print () (built-in function)
__str__ () (object method), 25
private
names, 58
procedure
call,75
program, 95
provisional API -- # & API, 111
provisional package —— ¥ EA4E, 111

Python 3000, 111
Python #EHEN
PEP 1,111
PEP 8,70

PEP 236,84
PEP 238, 106
PEP 252,29
PEP 255,61
PEP 278,113
PEP 302,45, 56, 106, 109
PEP 308,72
PEP 318,92
PEP 328, 56

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

338, 56

342,61

343, 37,90, 105
362,104, 110
366,51, 56

380, 61

395, 56

411,111

414,10

420, 45, 46, 52, 56, 106, 109, 111
443,107
448, 60, 66,73
451, 56, 106

484, 33,78, 91, 103, 106, 113
492,39, 61,94, 104, 105
498,13, 106
519,111
525, 61, 104
526,78,91, 103, 113
530, 59

560, 32, 33

562,28

563,91

572, 60,72
614,90, 92
3104, 84

3107,91
3115,32,92

3116, 113

3119, 33

3120,5

3129,92

3131,8

3132,77

3135, 33

3147, 51

3155, 111

PYTHONHASHSEED, 27
Pythonic, 111
PYTHONPATH, 53

Q

qualified name —-- [FRZE &R, 111

R

r'

raw string literal, 10

r"

raw string literal, 10

raise

A4, 80

raise an exception,43

raising

exception, 80

range

B & &%, 87
raw string, 10
rebinding
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name, 76
reference
attribute, 64

reference count —-- 7| &%k, 112

reference counting, 17
regular
package, 46
regular package —- %%%@“112
relative
import, 83
repr
B & & %, 75
repr () (built-in function)
__repr__ () (object method), 25
representation
integer, 18
reserved word,9
restricted
execution, 42
return
B4, 79,88
round

[EE & %, 37
S

scope, 41,42
send () (coroutine 7 i%), 39
send () (generator 7 i%), 62
sequence
item, 64
T4, 19,22,64,65,71,77, 86
sequence —-- J¥7%, 112
set
display, 59
4,19, 59
set type
Xt %, 19
shifting
operation, 68
simple
statement, 75
single dispatch —-- B4k, 112
singleton
tuple, 19
slice, 65
B & & %, 24
X%, 34
slice —— ¥ 4,112
slicing, 19, 65
assignment, 77
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 112
special method —-- 4% i, 112
stack

execution, 23

trace, 23
standard
output, 75

Standard C, 10
standard input, 95
start (slice object attribute), 24, 65
statement
assignment, 19,76
assignment, annotated, 78
assignment, augmented, 77
compound, 85
expression, 75
future, 83
loop, 81, 86
simple, 75
statement -- &4, 112
statement grouping, 7
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 65
stop (slice object attribute), 24, 65
StopAsyncIlteration
B4, 63
Stoplteration
B4, 62, 80
string
__format__ () (object method), 26
__str__ () (object method), 25
conversion, 26, 75
formatted literal, 1l
immutable sequences, 19
interpolated literal, |l
item, 64
&, 64,65
string literal,9
subclassing
immutable types, 24
subscription, 19, 64
assignment, 77
subtraction, 68
suite, 85
syntax, 4
sys
e, 88,95
sys.exc_info, 23
sys.last_traceback, 23
sys.meta_path, 48
sys.modules, 47
sys.path, 53
sys.path_hooks, 53
sys.path_importer_cache, 53
sys.stderr, 22
sys.stdin, 22
sys.stdout, 22
SystemExit (built-in exception), 43
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T arithmetic operation, 67
tab, 7 bitwise operation, 67
target, 76 unbinding
deletion, 79 name, 79
list, 76, 86 UnboundLocalError, 42
Unicode, 19

list assignment, 76
list,deletion, 79 Unicode Consortium, 10

loop control, 8l universal newlines -- @ #4T, 113

tb_ frame (traceback attribute), 23 UNIX, 95
tb_lasti (traceback attribute), 23 unpacking
tb_1lineno (traceback attribute), 23 dictionary, 60
tb_next (traceback attribute), 23 in function calls, 66
termination model, 43 iterable, 73
ternary unreachable object, 17
operator, 72 unrecognized escape sequence, Il
test user—-defined
identity, 71 function, 20
membership, 71 function call, 66
text encoding -- X A%E, 112 method, 20
text file —— XA, 112 user—-defined function
throw () (coroutine 7 i%), 39 &, 20, 66,90
throw () (generator 7 i%), 62 user—-defined method
token, 5 X%, 20
trace
stack, 23 V
traceback value
14, 23, 80, 88 default parameter, 90
trailing value of an object, 17
comma, 73 ValueError
triple-quoted string -- = 5| & F f &, Bl4h, 68
112 values
triple—-quoted string, 10 writing, 75
True, 18 variable
try free, 41
iE 4], 23, 87 variable annotation -- T &, 113
tuple E1E % %
empty, 19, 58 abs, 36
singleton, 19 bytes, 26
4,19, 64, 65,73 chr, 19
type, 18 compile, 84
data, 18 complex, 37
hierarchy, 18 divmod, 35, 36
immutable data, 58 eval, 84, 96
EE &%, 17, 31 exec, 84
type —- A& 112 float, 37
type alias —- XA F 4, 112 hash, 26
type hint —-- AR, 113 id, 17
type of an object, 17 int, 37
TypeError len, 19,34
B4, 67 open, 22
types, internal,?22 ord, 19
pow, 35, 36
U print, 26
u' range, 87
string literal,9 repr, 75
a" round, 37
string literal,9 slice,24
unary type, 17,31
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as, 82, 87, 89
async, 93
await, 66,93
elif, 86
else, 81, 8688
except, 87
finally, 79, 81, 87, 88
from, 61, 82
in, 86
yield, 61
virtual environment -- E# I, 113
virtual machine -— E#A#, 113
xR
asynchronous—-generator, 63
Boolean, 18
built—-in function, 21, 66
built-in method, 21, 66
callable, 20, 65
class, 22,66,91
class instance, 22, 66
complex, 18
dictionary, 20, 22, 26, 60, 64, 77
Ellipsis, I8
floating point, 18
frame, 23
frozenset, 19
function, 20, 21, 66, 90
generator, 23, 60, 61
immutable, 19
immutable sequence, 19
instance, 22, 66
integer, 18
list, 19,59, 64, 65,77
mapping, 19,22, 64, 77
method, 20, 21, 66
module, 21, 64
mutable, 19, 76, 77
mutable sequence, 19
None, 18, 75
NotImplemented, 18
numeric, 18,22
sequence, 19, 22, 64, 65,71, 77, 86
set, 19, 59
set type, 19
slice, 34
string, 64, 65
traceback, 23, 80, 88
tuple, 19, 64, 65, 73
user—-defined function, 20, 66,90
user—-defined method, 20

W
while
iE 4], 81, 86

3k
__main_ ,42,95
array, 19

builtins, 95

dbm. gnu, 20

dbm . ndbm, 20

io, 22

sys, 88, 95
Windows, 95
with

&4, 37, 89
writing

values, 75

X

XOor
bitwise, 69

Y

yield
examples, 62
expression, 61

KRBT, 61
% 4], 80
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Zen of Python -- Python Z##, 113
ZeroDivisionError
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