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CHAPTER 1

AL T @R Python il 5 MR . F ARG B A BRI o

A BT REMPRIE N AR B TC R, (HB @R A SRR A EA T, IR RAR E SCAUT T4
TNVEMRAT o IXAER % BB SCRINS T 0 AR UL SE 5 B, (EL AT AE 2 — L8 S, Pk, WRARERH
KR HARSEARIX A SCRSAE Python BB SCHl—ild, tWVFAINTE AFTHN, Shs ERAIMSTE—1
T ARFRES . AT — I, WERARIEAEQH Python If HAR T AT S 1K 1H = e i Gk AR BRI
PRBZ B AR E AT AR AR AR XA T IR E X, WvriRnl AELERn 5 25 E—
iy - BCE K — G LA )

TEIE 5 27 SO LIS 2 9 SE LA R AR S i) - FLARSEBUnT e A Aol as, xf [] — T8 5 i) Ho A S B
FIREME AN 775 MiAE S5 — 578, CPython Jg#5:31))" 42 f Hl i) Python SEBL (AT HAth— LS HL 147
HAAESEIN), AR A AT 3%, Rl S S B S B BRI PIBE, RS K
UL IR SCHR I 2o Bk R — LU iRy SR

£ Fh Python SEELFRA A —LE N EANFRHERYILLR . HCAY SO AT 2 L library-index 5|, RN BB
SRR S, QR EAT R S R B A SR

1.1 HithseZ)

SR 7 Python SEBLZEA ZAGE i) 2 YW, Ht AT — S8 A S BN R s SR 1 P R i SR |

g

R S BT

CPython X 2 P RS 4P 0y Python SEHL, DA CIBSHE . HifiE = Mail o 7e B 5e R .

Jython L Java if5 & 4 ) Python S8 ICSCBUAT LAy Java BT —MEAE R, s T DA R
5 Java RKPE SO . 48 T AR 245 AT 70 Jython 13

Python for NET 15055 L% i 7 CPython SZ#, {HZJE T .NET 4445 I I 3 HLAT A5 | ANET 2%
BRI 2 Brian Lloyd. A T AREFIF AT Python for NET 3T,

IronPython J;—/>.NET [] Python 553}, 5 Python.NET A[r] ;57T & 24 A IL 584 Python 553, If
HFf Python fURD B 4150 NET #2 /748 . BRI e 24 9] Jython ) Jim Hugunin. £H T fi#
PR T8 TronPython [ 3

PyPy 540 Python #4551 Python S48, & SR AHLSCIUINEA A HE, PR
BRI OIT 4518552 . B0 H 19 F AR — il eIy (I R 88 (18 2 ) Python 511)),
SR 5 A B TR A8 T AN RT U PyPy T 1
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DA X eSS AT REAE R DT -5 IS5 SO IR G 225, B0 5 A T I ARIE Python SURYTE
FIRFE RS IS H BN IR IS0, PABHRE /R IEAE R A XS B MR L AR AR 28 T R ARG

1.2 ¥

AR FRIESRAT I A A SR T 280 BGIE R BNF iEARRTE . XA DA R 8 SRR

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

B—FT73R8 name j2— 4 lc_letter ZJFHEENEZA 1c_letter fIFRIZL. M—1 lc_letter N
AR "at & "z A (LB EAEA SO R 2R T IR R SR ATE R ELN A 24 R . )

AT K2 — A2 Bk (R E LRI FK) Ik = 2=0 BEER (1) BT R R TR0 22 tehn
EH AR EAERT. RS () Fonpl— T FRMZRER; KL, e (+) FR—RUZRER,
5 FE SRR N (1 1) Fon TR R (E 3, XM WA R, * Ml + SRR 48
SERBEEN FE ST oA, FE PR SET SN SARIIE R URT 2 FREAT. A ANE
WA AWZ A RN AT RES DA IO T N 21T

FEVATE E SO (BRG], EBOME TN YE: t =4 )05 0 R A 735 P IR e E (7))
DX TR A A T S ASCIL P4 . FARTR S (<. . . >) R A2 XTI S5 i AR IE S fid
BT DAKE A BT SR PP A7 A

SR AR SO WP AR, AR SORM R SORAFAER R XA Jal3E R SCVE T A D
PR TAT T RITAE SOWAE T e e BT AL B TEAT I . 76— C WA AT) s BNF
TSR IR TVAE S AEZ ST B E T AR FTA E

4 E10W, #162 | Chapter 1. i
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RS

Python A3 i —~ fif 47 B HL. S ABIMRAT 02— 39k o007 3 BT AL sl AR, ACERfiliid ]
TR TR — A SRR — SRR o

Python S LU ARy SCAL ly Unicode #55 PR SCPFI SCA A i T i i P 52 . BRIAK UTF-8, %
1500 PEP 3120, WURPESHFTIEPIRIG, 251 % SyntaxError,

—~ Python FEJF 0] 43 NiF £ Z 44T,

2.1.1 BT

PARATH S HUE LA NEWLINE JEAFROR ) o 1B RERS BOZ AT A, BRAlE HEL fo i & NEWLINE
gﬁgﬂ’ﬁéiﬁ’ﬂ 2T IR . — BT s A AR AT IR A SR S AT BRI
)8

2.1.2 Y817

YA E A MTLAEF IR AR S o AR SCHERIZAF R o, o] DA AR fThR e P& B AgA 7281k
J¥%1) - Unix Jif %) ASCIL 245 LF (#e47), Windows it ] ) ASCII 457 %1 CR LF (] 4= fin4647), 0 1H
Macintosh fif 1) ASCII “£4%F CR ([ %2, XLy, Tt BK-FE. ARG RBSE
Rt — BT R A AR

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

ET, 1627 5
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213 8

—HFERUAE ST R FIENRHS () Tk, IFEYBITHR BTN . — RS R EET
M, IRARAAE R S AT BRHZ AN o FEREAETEIR AT P 2

2.1.4 4EOFSER

WS AR ERENL T Python JAIAS Y5 — B35 — 47, I HILRIEMZEE coding [=: 1\s* ([-\w.]+), X
RSP AR PR A B BBk s s — 48 E 1 IR SO . S iP5 47
IR ERAES AT, WA AU AR RS R T

’# —*— coding: <encoding-name> —*-—

X e GNU Emacs INHIEL, PAK

’# vim:fileencoding=<encoding-name>

X2 Bram Moolenaar F{ VIM 1A R] T .

W EA I, WERIAZ TS A UTE-8. Bb4bh, AR SCfHR) e 735 A UTE-8 FHIFFrd (o' \xef\
xbb\xbf"), {4t R4 UTE-8 (iX /2 Microsoft [ notepad “54{F L FIITE ).

2 % P L 35 7 1 4 B 44 B ae T2 Python FIFIA AT ) S i o A9 alYR 70 AR G0 e B, (09 1 U747 R
HEREFIBRIRAT o

2.1.5 BXBIITHHE

WA B 2 A BT AT AT (\) BFE A —ANB AT, AR 24— AT AN ANTE A
RN BT S R, B S N AT R A B B AT, SR S BT AR S
o f5lan:

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 IR BHEIEAT, “FATHR RS (H)
}?iigf PASMPATEAFAS R SCARHEL 23 B8 2 AP BRAT) o S SOV R SCFAFER LA SR LA AE T4 28
ATt HAh A

2.1.6 pEXBY1THHE
FFEE . IS w2 D 2 VA RS S EAT, TCEM 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 DV AT SR, ISR TSR AL P4 . I8 LAV T . sk D72
FIA 24 NEWLINE 5. DR RO T AT A BT = BAGes fr (U MO T 387 A A
AR

6 120, #1621 Chapter 2. iz 54t
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21.7 AT

— AR EIRAT, BIERAT, SR ECE TER R AT S 92 (BN i NEWLINE JEAF) . R0 KL
EATERII;, X8 AT 0 AL B ] RE 2 PR B SRAAE-AT EPPRERAY R AR SE BT IAEAE 22 57 FERRE S H.
BRI Eas AREET RNRESREERREA) FFR8H—X 2T A1E.

2.1.8 4git

—ABHATIF AL 25 1 GEREFFRTI AT SRR AT g 5, DAY E v ) B i I RS54

IR 2 e A BBl — 3 Ak, SRR 2 OO /O R GRS T 45 Unix B
HUU-—50). A28 1 72 AR 2 A BB A TROAIE R . — IR T R S R 247
BFBE: o AMLZ B 2 R AR

AP AR A 0 AR A A0, TG0 0 2 VK MO T B R IR A
HRILE, WA R SR IR 4T % TabError.,

VP R HETERE: 1T A UNIX P F SRS S HOAERE, A5 —/MIRSCPE IR 2 0 T 2 2
HARER ARG o 3 5 B2 R T3 0 A 22 R MR K A1

PR TRE AT AT BT R h R . A B A5 A B PR 44T
FR SRR X (A TR B A R T ).

SAHESA T AR RYA Sk A 25 A INDENT Al DEDENT JB4F, RGBT .
TESEROCPEIH— T2, JeRER A — B SRR T . B A0 B 3 T
SR A ITIF S HOAT e B SRR T IR AR, D RMCALI . A T, )
SOHEE AT, JFE R — INDENTJRRE. WURATRABENT, W 5 5 SR 29002 —: Bty
TR AR, f9k 04 i1 DEDENT B4, 7otk e, HolRIAnyt
A KT BBk i DEDENT JE4F.

XN IER ((H4 A7) 1) Python AURD 4t 7 fBl:

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

PATR /R B 7s 128 Fh i it 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(l[i:i+1] + x)
return r # error: inconsistent dedent

(Ebr b, BT = MRS 2B A R)n— M R A AR B - return r 4L
JEYRVERCHE AR ARt = S )

21. 1441 13T, £ 1621 7
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2.1.9 BHFZENEH

BRARRAEZARATH IR B A AT A, SARAT . BT AR 52 23 AR R AR iT AR SR B IEAT . 2R
PN TEAF O A T BT R — A R TEAT, R 26 23 F ok 2 B (910 ab 2 —ANJEAF, Thiab 2
PIAIEAT) -

2.2 HipRAF

%7 NEWLINE, INDENT FI DEDENT, iRfE7E DA N BIMIEAT: A7inss, 2485, F @A, 5 A5 AR 4
M ffe 2HTH (ZHE AT LIERFRID AR TIEAF, 2 R BRIEATF. QR S, R
Ze BABEHUR ] BEK B EVEFATER AU — M EAT

2.3 FRIRFHIXREBEF

PRIRAF (SIS & A%) Hhy AR A AT it »

Python H AR IRAFIR AT Unicode FRifE i1 UAX-31, FFIIA TR 3CHE LMAIL S &M 240y
W, PEP 3131 ,

£ ASCIL JE [ 4 (U+0001..U+007F), ] I ARl F4F 5 Python 2.x —&t KEM/NE TR A E 2, T
WLk _ ALKy 0 2 9, HARRTAKCTFT k.

Python 3.0 5| A T ASCII i [l AZMA SN EAF (W PEP 3131) . X SRR KM 5T unicodedata
EHe s ) Unicode S50 2 IR AR

PRIRAFAY R BEBA IR X/ NS HUR.

identifier
id_start
id_continue
xid_start
xid_continue

xid_start xid_continue*
<all characters in general categories Lu, L1, Lt, Lm, Lo,

B3 Unicode J&51IR% Y & X
. Lu- KE5H
. Ll NG
. Li-E KRG
. Lm- BT
» Lo- HfiT 1
. NI- R
* Mn - JEZE EARR
* Mc- 3 HRRR
* Nd - Rty
* Pe- BN
« Other_ID_Start - i PropList.xt & X TAHIE, T LR RE
* Other_ID_Confinue - |7) I
A R IRFFAERRAIT T 0 FE I 2X NFKC; AR AR HEBCRR J2 56 T NFKC.

8 F14T, £ 1621 Chapter 2. iz 54t

<all characters in id_start, plus characters in the categories Mn,
<all characters in id_start whose NFKC normalization is in "id_start

<all characters in id_continue whose NFKC normalization is in


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
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Unicode 4.1 /1 fr A ] H BAR IR 4751 e n] 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 A AT S PR B 7 alibR R4, AT RUIEEEAR AT SRR I PRS2 53X A 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 BARRRN S L AR PATER e A4 B8 AT RIZ A5 TSk AN

_* AaP from module import * Ao FRIRRIAT _ 7 A MRS P BN RAF R — YORE
G0 EARFAE builtins M, AT RERIT, _ TRk & LB T 3o & Wimport

&5,

R _VENAARE TR E RSO 63 F gettext BHOURY 1A R ILLE TN -

_*__ AGUE XA, EARERXIS G R MM dunder” #45K . X HEA R RS SRS (AR AR
HEPE) 2. B RGUE LA PRR KPR TE S It ok 7 % & ik FEY . ARORIY Python A H
R E L2 B FR . AR OL N AR A A SO B R R A FRi 7 s nT g
HOE AR HRIR -

_* RRA AR, X FRAESE ORI, & PA—MR G LTS Ak AE 528 IR AE SR AL
A7 BIEZ AR . SIATRE (£77) o

24 FH{H
FHIAM TR — SN ERINE .

241 FHBNFHREFHEE

PR T A s ST

stringliteral = [stringprefix] (shortstring | longstring)
Stringprefix := "r" | "u" | "R" | "U" ‘ llf" | "F"
| "fr" | "Fr" | "fR" | "FR" | "rf" | "rF" | "Rf" | "RF"

shortstring = "'" shortstringitem* "'" | '"' shortstringitem* '"'
longstring = "rr'"w Jongstringitem* "'''"™ | ‘'wwwntv Jjongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapese

g g g g g p q
shortstringchar = <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>

24. ¥EE B15W, £ 162 W 9
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bytesliteral = bytesprefix(shortbytes | longbytes)

byteSprele = "b" | "B" | "br" | "Br" ‘ "bR" | "BR" | "rb" ‘ "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'"™ | '"' shortbytesitem* '™
longbytes = nrvam longbytesitem* mrrrwop vnmma longbytesitem* Twwny
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 S HIENRIAHA 2 AR AV
B751 0 VEE I AR SO 5 A S e AW BKA S UTF-8: 2 00,2 78 7 7.

LRI 25 PORD ST (LA T DA KT B 2 () SOE 1S (") ks i . BT HLTT DA R
AT BB bR B R GROBMRR =31 % A ). RAHL (\) SRR Xk & LT
FERATRE L, I, AV A S B5 | B 4 g

A F AR HS o1 8 B TAVER bytes MM str KAMWLH. SIAE
ASCIL 545 S Wb REHCETE 128 Kb M DAEE St 5.

AR R IR DA R et B TR RN ER R s A L AR Ak
AR BT ARAN, IAEF A AP T, ' \U A \u OB RN 2 B 1
1T Python 2.x [ JFLIA%E P - RIFFE 5 Python 3.x A5, 'ur ' iBECUR PR ZH.

3.3 FIINAE: BA T 2R EIAFAEM T cbt I, 5 bt (RSO

3.3 PARTDAE: RS T( (' value ') {52 FFBETEHH A LA fk Python 2.x il 3.x FLT 19 )
LU, PERS L PEP 414,

e e MR TIFR I AR B AT S F @A BUAX TR F Rk, £
e SRR, JERRES b B tut T, BAEE AN TR, (ORI A B T

EBI RS, SVFTERGH URBATRE S OFERRED, RER RS L =55,
FROREFEERLE A, ¢ 515 IR R TR, 1 5. )

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

HE X5 2X E
\newline | JRWTINTTEH: 20

\\ FRHL (\)

\! FEIEXE)

\" WG] (")

\a ASCII 4% (BEL)

\b ASCII E#% (BS)

\f ASCII 4K (FF)

\n ASCII #:47 (LF)

\r ASCII [7] % (CR)

\t ASCII 7KVl % (TAB)

\v ASCII 3 B H132 (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 WF45F | (4)
\UXXXX 16 {75 R oo B AL FAF &)
\Uxxxxxxxx | 32 16 #EH1IE ooooooo BB FAF | (6)

10 L16W, #1621 Chapter 2. JiE 54
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W
(1) SHRME C—B, RS =AU\ BEHIATS.
(@) SHRME CRI, BRBAHTI 7B

Q) T FHAET, 7N IEREON AL H 80 SRS DA R B AFY . AT e
X LR SR ARH W R (E U554~ Unicode 545

(4) £ 3.3 RS A TR 14" 1305
(5) ZERMAUAPIA 7S BEHIEAY .
(6) J7 ] IR AIRALTE Unicode FAF . ZERUMIA N7 LI Kk o

SR C AR, B TEik iR AR SOP SR IR A AT b, 2, RAHL R B RPIRE.
Xy AAETNRXIARA 1 AR T — N SUP8, ARG e 4 R R A 2. ) 59 SMERERERY —
AREERE T BT PR EE AP AR SOF SN IERAE T s PR B, SR o R
S5

T 3.6 B TCik R e U751 #55] & DeprecationWarning, 7ERSARA MY Python
WA ENTRS] % syntaxWarning HEARFHUCNG % SyntaxError,

BEEAE s I ey, 5155 thn] DA ESORATRE SUAF, (BRI S R BRI I 45 R Bl e\ 22—
MHEYFAFERFIE, SEWDTE — DRI — G55 1 e\ " AN — DR A H 1
{H (BVER G TATH WA REATT B AL ) o FRB, —ASJRbs 5 @ 18 R fech A RAHT 25 R (A
N SR e SCHR T2 54 o I8 BT — D BRI — A TR 7 HIE T 2 BRI A4
M e — A HELAT.

24.2 FHBRFEEHHE

ZAFHEB I FAFER B T R A E A B0 R, TS5 o] AR TR, Hof EF R T4 Bk
Ak, H, "hello" 'world' 48[+ "helloworld". B4 AN/ SCBHFTHIMH, PAK #iHs
FRK TR W M YH T, HEEIR PR IR 2 hnERE, #ian:

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

)

TR MR R TE VR R L, AR R e R L. TEB AT B A B R A T+ 5 A
A B R H{E DR I A0 T LAGE AR A A9 515 WUA% (B 3238 A (0 D50 7 AR ER A =51 5 545 H) |
R A A ER 7 TR (AR T 50 A R TR PR 4%

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 {3 Aron i asale A4 8 P {E S 2 — I, UL P AT R P I (E S s B2 A istr it
PR FRAK.

7 SUPH S BAE 8 AT R R P — R A (BRAR T IR B s N SR AT . RIS Z )G, T4
HR A B TEIA 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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" n " " n

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

conversion
format_spec
literal_char

FAFRTEAESE S DA ER 45 L (B AL B, [ T AUEAESE S ({0 50" 1 QPR R Y BN A
5. BALAESES {0 s T, B RA—A Python ATk o B[R] R /R 2k s 004 2
REFWERME (XTEFKRRA ), TAERBREM—MET5 =0 ZEEHA— AN
e ?;?;?;E%a‘ﬁ%?fﬁ ZJEEA B — AR S T AR IIRT . BT BA— A RS
v } v ~ z5

R AT A R HE P A RIB X LU SRR 55 T B985 Python Kk —Feabs, (B4 D E
Ghe BRBANY ANV, Lambda MIBMERIKN = AR AN E RG-S . BrigefikaAnT DA & 40AT
(BIE=E5] 574 ), (LR ARREE SR, BDRERSTEM A TR 7 T E T E & A (5 %
A 2 A PR U B SR A

TE 3.7 BUE L 7 Python 3.7 Z R, await FikxfdFasynce for FAJHE TR RS L E /7R
FHAEFBA P, X2 B HAR S )8

HERAL T TS = U, W E e RaAook, = DUCRESHR . AZH3ES (" ZeaER
R K = SR E R R . BOATE LR, = SR EEARW repr O BN, BRIEL
16 TAE. M8 E TSN BOA S M 200 ste O, BRIEFSIH THAGT B ' 1

3.8 Fihig: &5 =,

WERAEE TH34F, RIBA MR RS TREA. 5IAF  s RIS R IAA ste (), "1
WA repr (), M 'la' APHH ascii ().

M2 EE RS MM format () PRl #4748 2tk 4% =X UL B A7 2 W 1% A 32 38 =X sl #% J 45 2R
) format__ () FiE. WEARE AR VAT S EA DS FE/FR. REHEALg R o aEk
AN FRFER R ARIEYS .

I Z A T DV A A IR E B T B, X R ETFERM A DM S A AT E O 7 B ¥
[XULARF, (ERTHAEERZREN IR . X B A HEHAMIES S ste. format () AT
R RE S — 2

K& A FAF R F I A APFEE, (H2— DR F BN B 2 B 2 A HE.

— SR A AT R S E A R 1)

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024
>>> f"{number:#0x}" # using integer format specifier
'0x400'
>>> foo = "bar"
>>> "/ foo " # preserves whitespace
" foo = 'bar'"
>>> line = "The mill's closed"
>>> f"/line
'line = "The mill\'s closed"'
>>> f"{line 20 "
(N otaksn)
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(& b))
"line = The mill's closed "
>>> f£"/line 20"
'line = "The mill\'s closed" '

5 IR P AF R TER AR AR S 20— D AR B 7 BOP I P AT AN BB S AN A L 7477 H
TH{ELRT 5 5 A rh 2%

f'abe fal"
f'abc {al'

"]} def" # error: outer string literal ended prematurely

X
x']} def" # workaround: use different quoting

REAFB AP ASVA ORI, XS5 R4 R

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

TR & 5 B PR SCRYMEL, T AR — I AL

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

AP AR IEA AT AR SR 4, RIBEH e i kol

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

>>> foo._ doc__ is None
True

7§% W PEP 498 T RIS SAL 47 8 P E R $2 0, PASCBE A T M R AAR P AP B ALY str.

format () .

244 BFFEIE
%i?ﬁﬁﬁzﬁi@h%ﬂﬁ‘ﬁﬁﬁﬁ@ﬁo&ﬁ%ﬂ%ﬁﬁ?@@mﬁﬁﬂﬁéﬁiﬁméﬁﬁﬁ
G .

HEBFFHEFANATIERS; —1 XN AEEbs R HEHA - M 1 A

24.5 ERRFEE

BERVECF A R DA T R S T A

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

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

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

nonzerodigit = mrLLu"on

digit = "o"..."9"

bindigit = "om | omin

octdigit = "or...""

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

R IR K BE BT B, e — K2 ST AT

TER 5 BT RN P IE R T IR S BT R R 7 AR s T et . — A Rl
TERRS 2 18], WAl BB AN 0x 2 )5

24. ¥EE 19T, £ 1621 13
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AR T EOTLA RFA BN E . X2 T %S Python FERAS 3.0 Z HIFF HEAIRY C KUE /A
8 ) 7 T (B AR O

— SRR M E A R A

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

T 3.6 HCE B AAVFLE T TME O T Rt 770 4l

24.6 FR#FEE

7 R IR R DA 13RS AT A

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

fraction = "." digitpart

exponent — ("eu | "E") [ll+ll | n_n] digitpart

TE R B TG MR B AL MR I B2 DA 10 S BE%. i, 077010 BAAN), HFRWBES
7710 M. AT VTS OB T BAR S, XTI, TR A R RIZ I T A

— B SO T T BI

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

T 3.6 MOE B AAVFLE T THE O R Rt 704l

247 ERTEE
B TRIEL R DA JRlYE 2 SCHEA T IA:

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

— A RERCT ECREAE IS5 0.0 BYAZ 8. RRUR PA—XHF mBORFR 1Y, EATRYBUE L AR . 2
AR BRI, AU E— AR, I (3+479) o —LRECF I ER R BT

3.145  10. 107 .0013  1e1003  3.14e-103  3.14_15_937
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25 ZEH
AT T2
+ - * *x / // %
<< >> & | ~ ~ =
< > <= >= == =
2.6 5BRFF
PA R IEAFAETE L H 2R - B A
( ) [ ] 3

; @ = —->
+= —= *= /= //= %= @=
&= | = A= >>= << * k=

A R AT BT R RO R T B . RS =) SR TR R IEATRYRRIR S L. PAESIER IR

TR AR R EAT . AETE A T, EdEREE A .

PATRATHT B ASCIT A3V HAMTEAF I 4L A0 I B Rk & L, SO i A A A i S0

I

\

|

DA RTHT B ASCIL 24 AN Python iR f AT AR th I T A HR S IR (ELRITERE Z M LA P 5| 24

PR

’ $ ?

|

@& “pycharm” 3
I KA B0 28 45 2.5 % PyCharm # L g%

=

® @ |

pycharm u

£ pycham gesesR: AT

OXC)

25. EEG
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R R

31 MR, EHS5ARE

*F % J2 Python HFOXHUREAYANE . Python £ FF i BTy KRl i o RO G 10) K R ARFRA . (KRl
BSCEYE, I RS AT AN AL, RSAR SR X RN )

BIXNEARERHT . KEAE. —DXRGOIEE, R %5 B A0 Rl DA B,
P RAENAFH YL . 1 s IBIEAF AT DAL PR R 9 5 )R IR 1 () pRAREIR [l — R 5
SRR

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

XA I SEIU R TE RS G SCRFERAE (B X Go2 BA KIERIE? ™) I HE LT ZEBA R ] REM L
{H. type () PRALBEIR ] — DX RIGEI CRRAGHERENG). ST, —IXR ZRERAN
AL o

AR BT DARCAE o (T DARICS B XF RO T a5 (EA T DA XS R T H a9
(A AR ZEAR R QAR AL SR AR RG], S E R EE N, A MRy, (B aas
PIET AR ZXR, HAE &M RERASUAER . FHIL, ANuAEFHA A F TR,
Sebr iy SCE Y . ) —DXERA AT AR fH SR PE R BN, B0 AR ADCALR AN AT AERY il
FULRN) S AT ALY o

MR AIEE IR, MICIETT RN EATA] RE S B SR mlic.  Feifr B SE B HEIR 3%
[ S B 76 A 2 W AL A - ey S BLASEIR [ Wik SE B A R 0 A, A BERT T AR GO U RITT

CPython implementation detail: CPython H i i Jil 7 A7 (AT %) IR AG % BRIl i 5 | T E0T %,
DAER AT 5 ) 7 B EISCH AR AR AY BRI S RGBSR . 35 &R gc B SC
BT a4 ARSI A AR e fE L. A SE IS R AT 7=, CPython A 77 2t i AE ek
AR o ANBMHAS 5 A G 57 B2 SEHL ] (I DAPRRY. 24 B e S b 56 A S A7) o

YRR B SE B BR R S0P K ) B8 T RE 4 IR RN DL T 2 Bl Il W r X R AR SR AT . b BETE R
Wt ry..except’ iR H AT BE X RARFFAAE o

BT G SN AN SEIRA G, BIANFT S B A . 24X G 1 A A e R S R L N %
SWRERC, (H T EEIR IO AR R A, XX SRR L T BB RS MR S R R B4, JEH N — A
close () Kk, smAMELERRF P Bl ISR . "try .. finally WEAAI with EAHRAL T P17
BEAR AR B 5 K

" l;’f%%‘%ﬁ? AT R R T IR A — AR R 2, EXEFE AR MR, POV IR PR Y & S8k p i 7
TR

B3|, £ 162 ] 17
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BTG AL B HABXT RIS BTN &% . e8Pl TAITH . FIEMFIME, X85 EA
PRy . FEZECE T, JMIRIE—DEROER, OISR EN A 2 S
B2, BHRATRIE DB AR, WS EZEEHN RN RS . Fit, R AR
(BanTedl) A& X — A AT R INE ], )243% R 28 X G gl v AR 2R g o (it v as .

RS R AT AW LE A Bl . B 2595 0 BB e AR L2 8 m: X An 4Rk
A, S5 HEA B SEPR AR A A 2R BRI BUE AT — B XTS5, TR Rl AR 2R AR X
AN, BllFEa = 1; b = 12ZJ5, a fl b ARESWTREAN S8 M —ME R —XT 4, X Bk
FEMASEH, HREAEc = [1; d = [1 2k, c M IdBHESRmPHENAR. BhpgHdssE. (5
Hc=d= []NWE2RFR—DIEEMEL c F1d. )

3.2 IRERBEREK

PATF 2 Python WEIURHN L., § At (ARSI A DA C, Java BUHANIE = % 5) AT DAE CEZHRAL,
ARARSLAH) Python A EESIAE LRI (BIANAFRE. RO BB 24E), ALl Bnd R R E
I T A o A R AR Y

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

None AU —FIR(E . 22— DHAABLER FMXTR . HOXTRE LN EA PR None P51 . TEVFZ G DL
NEBAPRIIR S, BlAnR R R R FHE R R ECRF R[] None. & RYZHHE K -

NotImplemented I 25 78 HUf — fp (. 2 — N HL A (00 B 0 5. MRS Sl od N B4 A
Not Implemented Vi, KU J5 A& M & HRE Iy vk U0 oR 52 B 2 18 547 427 1) 3 3 W 3R [m]
WMEH. (RS SR R Az AT AR S 2 S s s AR PR A ) BN B A AR (E

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

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

Ellipsis 282 LA —FBUE. 2N EAMERSAME L. b gEd ZmE ... SN ERK
Ellipsis {jjlil. EREHMENE.

numbers .Number X GHEFEAEMAECE, HSBAIENERZ BB AN E R R P 4558 .
BN GRATTAER) ;. — HA @A P A . Python Hr R aE 24 SR B w B gy, H
WAZ FRF AN BT 2R i

BFRRFARIREN, h__repr () F_str__ () i, HAUTEE:
s ENVRARIET P, SPEAENIMER, $fom ERA R ERNR .
o FRIBASAERTBERYNE L0 TR 10 HEH]
s TERHE, BR/NERETTREAAAER AN Z AL, A SRR
« KEME, B/ TTREFEN AT, HASPER.
o RS UE SR N ERN 2R
Python [X7p 8BS, 7 i OIS B
numbers . Integral MWRMRIRNLATRBEEGHIN R (EFHIEHM LD,
RETBORT A0 73 A PRS2
A (int)

IR G F AT R AR/, R TR M NAE (LG RE RN TT) . FEAS SR ng

BRSNS A 2 BIAMYER . BRGNS
s

Ai/R% (bool) MEXI4 # /R FH{H False Al True, 3 False fil True fHIP XS 2 M
FITIRXS G . /RSB BLE BB, PN RMEAES AP & 04T M2 2 T40E 0
AL, BIAME S R TEFE SN FAF R I SR Bl ZAFE "False" Bk "True",
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RETUBER IR H 2R I 008 B AR S M R 12 SR e Pt die o 7 BB ARE

numbers.Real (float) XG5 RIRHLAFHIOE EIF A, Hir 2 i BUE G Bl A A #E
B2 W FIRIZ ML ZEA (DA S C 5 Java SEF). Python AN 7RG RER S8 SRR & EE
AL 2 T AL BRES AT AL, (X AT A 78 Python A I X652 14 4 SHe 1 A A3k
ANJETE, PR BA BE R AL A PR SRR % S AR S T
numbers .Complex (complex) IZEXTH PA—XFHLERI ARG FEIF M ECR FREHUE. B X7 A
BRI BT R R AR R — N B z SRR ]t @ 2z . real fl z. imag
A WS FR AR BB E N RS I A BRE P54, WERE Llen O WERE-—ANPII 4 HEE .
YNGR E R n i, REIEAEEFO0, 1, .on-1. FH a FEH i Wl a 1] BEFf

PRSI A a (i3] WHERGIS Nk TAAH, i<=k<j. BEFREAN, FFIRT R
MRS B FIRET 5. BPIIRRG R R 0 TG

A LFINE SRR S = A step” JESHY” PRUIA™ ali:3:k] B a WRIISH x WA &H,

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

AR B AN H] 2Ly SRR R — BRI A BE RIS . (AR R AL S X A A5, H
R R AT SR T PARCZR Y s B, AR AR G T LG B R AR AN BERE Y )

PATF R TR AT 2SR 42

TR FAFE 2 H Unicode B A(E A H 741 JEFEITE U+0000 - U+10FFFF Z NIWTA
T AEES A fE 45 Hr i ] . Python 45 char 5% i B BF 45 e R AR AN 375
— KPR L GRS . NERE ord () WAL B E A R R AN
FlIfE 0 — LOFFFF Z NHJEERIEL; chr () Al EETE 0 - 10FFFF Z NAJFETIAL
B KN 1 RN F R 4. str.encode () R PAMH A48 5E M SUAR GRS st r 5%
Wl bytes, T bytes.decode () WA PASZEL S a1 15 .

el — A Tc TR 2% H T PAR TR Python X4, L& WA A 4 H B edl i 540 R 2=
R RA A H B e ¢ Bamiocd)) wHil e £k g i —AE S0 1 (—A4
Fk AR HARGEQI Ay edl, FoA B S E AR E R A0 d) . — Al —
K N2 R 25 1 [ 55 R

TN TR EAT AR . Hrh R EE R 8 T, PAUETER 0<=x<
256 (AR IEZR . PV EEAE (BIh b abe ') FINER bytes () Mk nl 4 k41
XS . FATRIMRE A PAEN decode () VRIS T

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

FI B PRR P A 0] 22 Fy 4 6 28

B FIFEA 4 H 0] DAL TR Python X4, S i I 5 45 S45EH HiZ 5 fi 24~k
Ha. GERAIERKEEN 0 80 1 AFI2ICTR (AR )

FVEA FAEEHN S E TR AR . PTG N E A bytearray () ME#REAIE. BT
& TS (BRI 2 AN AT S A 1), 8 LA T 1 B 4L B 0 3 ANl BB -5 AN T A2 1Y)
bytes X% —&.

YRt array 46 T AEUIMNA T AR P IR BRG], collections FEHLLEANIL,
AR WX R TR AEE EAATARRH M ILF HARNES. R ENIANREEE Tk R
gl HREEATATH0E, WA AN E RS len () REIESGHAIZEHE H£65 T AL 2P
G, RS EZ I, PAKIETRE . . ZERINTRES AR A
XA IO PR A v A B0 5 7 S SR R . 3 B B 2R G 1 3 P B EE R G S
PN ECFARSE (BN 2 0 1. 0), WIFE-—&EAF Hgga s Hd—1,
EEIEERLE U a s S itk
B WG TR AES . BT ESNEN set () WrEgsaE, I HAE 2 5 Ul v
PFHEE, i add () .
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HEEA WG FR AT ARG . BN N ER frozenset () MiEgRA)E . BT frozenset

K5 RNAIAE Hhashable, &0 AREAE S — MEA TR BHZ T HLAGHE
Wedgh R R F R R RIEGIT RIS R LS. B alk] AT7EBE a PEFERTI N k

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

WL FF ) 45 H 8

H {i A —F P AR i 2 1

T LI R IR LA REE AR IA RS A . AT VE N E A H A H &7
RO P LB AT AR A Sl S T AERT S g B T A B, L AR TR A S
o B R A A (L AR — 20k . VRS Bl 2 B 1F 3 BN LU RERE I A SR 4
FHE (B 1 A L. 0) WEABY R R RER S| F—AFH%H
TR AT, 33X 5 W B DA E A TS N i 5 A - P AR FE A . B AN
BN 2 B LY, {HR RS 9 A B P o A 2 S N B R R i A SR B3 R A
.
FUMCURTAS s BEATAES (... FRYESRAIE (BT R 2R .
P AR dbm. ndbm Al dbm. gnu #4E TEAMOBLE 2R ARG, collections fibts 2N
It
1E 3.7 MU PR £ Python 3.6 it Bl 78R SR B AT . #£ CPython 3.6 H 4 AT £ i 4
B, AEGXAE 2 I 24 VR RS — A S B0 T R R e S A .

PR HRY SRR AT AR T sR B B (S AR NT):

H e U F P SCeRBON 5 nT i BRBIUE SORBIEE (B0 5 42 SL /N o B R0UE FH S R B AHF

—NBEFNE, HPEEHKE NS RERNE LHESHFE—E.

TR R

R kS BX

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

__name__ GRS DG

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

__module_ ZRBUT BRI 2K, A WA None, nj5

__defaults__ HEAEIAMENSEBOASEEAH R o, e | 75
SHAABIAEN N None.

__code___ PN ) R BRI AU 42 QIS

__globals__ RIAERCIZ R E T 4 Jay 2 SR 5 | - ek @ity | His
ARt 44 A3 [ o

__dict__ fir 44 25 I SR R B M "5

__closure__ None (A0 EZ R AR I B0 E M ey e, A% | Hik
cell_contents BB,

__annotations__ | UESHIMERNTFI. FMABESHSY, AR | 7I5
YENA 'return',

__kwdefaults__ | AEKEFSHIAENFIL i

KR HRAWritable” fJE M A8 B 22
BR RO AR SRR ORI B B R A, BN mT AR e 2 R KM e et . B IR RLAY J
PERVSARE RSB IR w2 & AT RIS P LR/ . KRR T ARG o
AN ERHR M
LK G AA cell_contents J&ME. X ATHUT AR KA KB E A ITHI(HE,
A KR HIE SR BUME BT AACHARES X G 3G 200 F SO I RRR A i . ce 11 82U
A PAE types BT

JeBilJiik SPIEMTEEAE . FETBIRAEAT RTINS G GBI 7 E SR %O -
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TR B __self NRSIBINSRAR Y, _ func_ HEREONG: __doc_ AITYEN
MRS (5 _ func_ . doc_ YEMAMAED; __name_ AHVELFR (5 __func__._ _name_
EHAERED: __module_ AJENrEEBIEIZFR, A NA None.

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

J 5 OT AR SRR — B TR PR 08 (BT R %2 — L), AR %A
PEN P SRR R BRI A 4R

2t 5 A FEIEBIPREL > i P SRRSOt 52 i 75 AR NS BT iR ey, FESLBIRS 4L
__self  JEPEBICAIZIHBI, HRFETIENR . ST EIAN __func_ JEME KM
BREON 42

2l i IS BRI — AT IEX R B T KN — AL BIR G, SLHIXRE __self
JEHAZIA L, H_func_ JEMENSETII RN W T Z BB A .

WA YERT SRR FH I, 2R R B R Z B (__func_), HRFREHI (__self )
BASHBNEWTL. B, M4 c2—MEET £0 B W, 1 x & c ilg— 5L,
WA <. £(1) ERTRA C.£(x, 1),

M AN ER G BNTE A R EN R, R __self_ T S SckR B
RHEARG, HILTLIELEFEH <. £(1) B2 Cc.£(1) AERTIHM £, 1), H £ XMW
B2 R AL

T 7 A BRI BN 52 ) SE B N G B AR e e R IR SR BIBRBUE M s A A . TESRLEREBUR
—FE AL Ty R B IR (A 48— DA AR T H A Z AN A R, IR B B R A A
AT H e SCREG HAth V8 5 (CABITA A8 652 FER R BUR AR & & A AF
oo A —NFFE M SR AR B PE F FE CR BN Sl o 48 58 71
LAY A 1 S R BRI B A & K.

RSB — N vield 5] (Wyield i% 4 BY) B ERBE T ERARE—1 £ & B &4
AR ) bR B R IRE B R 8] — AN T DABRAT BB B i AR g G T R B AR
iterator._ next_ () HEHSSEX MR —HzTHIEMHH vield iBAEML T —
MEA I BIXN RIS T recurn A EPITEIR B, $5]% Stoplteration 3
H HIXANEAC EE 2 35 R R ESE S TR R .

PpRErRE fEfasync der FeE R RREEUT iR WAz S SXAERY el ECTE Rt R T B 23k
[a]—A~coroutine %% . BRI fEt Erawvait TR A asyne with fMlasyne for igA]. HE
A& 2t 2 —5,

SR B il asyne der RE OIS vield BRI REE T ERRRR R 5+ £ R 25 &
o XFER R EFERE 2R Bl — AN ERERN S, S E A fEasyne for iEa)H ok
PATERELIA
PR ERLRN) aiterator. __anext_ () F¥ERFSIRE—"awaitable, XSG 2AER
FREPATE B vield Rkt —ME. S REIITH B 2 return IBAEE G
—FRIBRAINE, RF25 k% stopAsyncIteration fE, SNBSS R AEH HIEHES
AR .

MBS ) E RO S RN T C BB AN BN . N E BREI B T35 len () Almath.sin ()
(math 22— MFRAEN B, NERESEEE B H C M e, Hkm RS
_ doc__ BN SR TATE, WA WA None; __name_ ZHREW LR, __self
BEE N None (B F—4H); __module_ EREFHTEEHAZFR, WHEEA NA None,

Wi CRBISE PR B E R 7 —AE, RS T A8 A C BRI A iR
KWFINSE . WEBER T2 alist . append (), HH alist J—FFxF % . 7R
SRBI, ERTR R EME _ self &R alist FERICHINT L.

R KRN, WMNRERF RN T R A JRLH], KUTAAER_ new ()
AR AR, S HASES __new__ (), MHBEHBEEES__init_ () RORILHH
Rl

Rl BRI EOLESAETEER T X call () FrERIRERCH AT RS

B 2 Python RS EAH L FMIC, HF N A% B8, Himpore A AEMA, siEE T
importlib.import_module () MINEN __import__ () SFRELEFMH . BT EA h T
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SO SRSEIR fir #4 25 ) (IR E SRR __globals_ JEES AT ) o JBES |
BAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRAL UG A TEEE) -

JEVETRE & R 4 2SR 78, Blilim.x = 1 %FT m.__dict_ ["x"] = 1,

WiE LW (T5) JEtE: __name_ SHBIRE PR __doc_ NBUHRAYSCRIFAF A, AR A )
N None; __annotations__ (A[HE) —MUEE Siriz B, BRAEBHIR T IR,
__file  JRRBSMIBOMBCCIFERIEY . MR ERMEH D ICRE. FEI ET
RENCH__file  JEPE, Bl C AU i 2 MRS B0 3TN — L g a4~
JRBLRAE R B A RIS SO AR

PRI HREME: __dict_ NPATHLXT R IR MRS Ay 4 25 ] .

CPython implementation detail: T CPython i PSR T SAYBE , 4RTHR BT A IS B gt
FFRPOGE, HER TGS SIT I AR, W] 52§ T SRR HOR S A L
L.

FoE SR B X P 28 30— il 2ok 2 SORAITE (B % 2 3L —T9). A REGE L — 7
PGSBS A 44 A5 E) . RIE MG 2R FE T o A 4, Bl c.x SuFEih C.
_dict__ ["x"] (R AAAE— 281X DA SR Hofth g O @ i =0 . BRAE P R BHAE
P TR, A%ﬁf%**éﬁa IXANERA AT C3 by, BIEEAAAE B8 bR
FBIA 2 2 R AR TE B — AN LRI S R AR IE A 4T A . 78 3¢ Python fi A C3 MRO A1
TAEFRELA 2.3 U SCRY https:/www.python.org/download/releases/2.3/mro/.

B ARBIET I IBRBREEA T ©) K74 —DRIFEX G, BRI —A __self  @IH
CHYSEBITTIEN R o BHL7 A — N ETEX RN, BRI LIRS T X R BRI
MER) __dict__ Frid& WA LMNMRBUBTER AL 25 S F Sl & —5,

RIFPERE S R T, (BRSO 74l
X Z AP (W_E30) LA A — RSB (W H 30

FRREM: __name_ ARMIAFR __module_ HZEFTTEBIM A PR, __dict_ NHEEEKMHS
XA bases_ CAMIEIEISMICHL, FIHAERIY R A BT HES ), __doc_ R
F SRR, WIERE A WA None; __annotations_ (A[¥E) A—MUE T S472 7, &
SEFE SR PIA T IR B

K K BIRTELIA JA SR QI (L 130 A5 HAAT L — 50t GBI 7 44 %2
1, TREES 2 BRI I AR, SORAEIT & U, TSCHIXY RS 4 R PR
SULAERIRIE A . AARE AL Sy — I P15 SUREOT G, S AL A ST A 4,
H__selt_ JRPEHNZI. BRI A G A wRE{L: S0 L3 Classes” 7. BT
ST S S BIR ARHUN B TR PR Jy ] 2 L Lo 2 — 47, Sk RERHE R T A 5 50
(PHCT 0 __dict_ hilRESORT. MRARBRRE, AT GRIMRAA_gerater ()
e NIESTITSIES s £
PR (LR £ 97 S5 BUG 0, ER TR B A0 T, SRS serartr ()
Si_cielattr_ () Jyk, WURHRIIATR R B B SO T
USSP SRR BRI T, BFTOADPHEN ST FEBIsiM. B sk o i & 45—
FIRIRIE: _dict HRETIG _class_ RSKBIRIRNIL.

VO XH5 (SRR SCHERIR) file object FoR—AFTTFHICIF . F 2 FIHHET T I QUL open (

WERE, PAK os.popen (), os.fdopen () Fll socket X411 makefile () J7¥E GA A GEAfdi
Sy FRATHL T H A At R BT ) -

sys.stdin, sys.stdout Ml sys.stderr QUMM AN TR PRIERI A . i i AIEE DRI
SRS BN DASCAREARITIT, NI#REELDE 1o. Text I0Base G I E LM

I’\]*M?ﬂ %ﬁbﬂﬂﬁﬁﬁﬁwiﬁﬁﬂﬂ%%%ﬂlﬁ Beay o AT s SCRT B Rl R A AR A A 1) BEC 3T i
e, NSRS AR AL I 4]

fRESR R I RS %35 5 7 a9 A AT Python fUfY, sliARbyrecode. URDXH G AR HI G2 1K)
PRIAE T o8 RO S0 350 R A S 42 (R IR i) g X5 T, miAURS e A5 B
N3G i HBAS A AT BT i A R G A (R EA TR R s AT I 3 Y
). FHRENRAR, RIBMRAAE, MAEN AN RIGIH ONER BEE 2.
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TR BB co_name Z5HH T MR %(44; co_argeount A E S EH SR ((LFE (LR
P S B A BOIME R 280 co_posonlyargeount SR & S50 8 (L5
AHEINMEM Z%0; co_kwonlyargcount Y[R X FSHMEE (BFEFHRANMEN S
#0; co_nlocals AR U H ) R A & IE0E (BHE540; co_varnames A—PMHEEJF
IRAS B PR IO (B804 HEXE IR BT D), co_cellvars H— NS P ER L8] A m
JryiRAE B A PRI U co_freevars H— & HHBARL KA ICH; co_code H—4
TR FA A A B F45 1 co_consts Sh— N4 745 B BT ) 5 1 16 T 4
co_names A— /ML F AT FT T 094 PRI JC4L; co_filename Sl g i A BT £E 1K)
Y44 co_firstlineno NEREEITHIAITS: co_lnotab N—FEfFH, Higmms T M
FAT WA & EAT S B GRS S IR YRR TD); co_stacksize HERMIHR K/,
co_flags N—PEE, Ho gl 7RSS T H I 2 AR .

AT A HT co_flags MPRGNIE L WK EEHEH *arqument s IR ZAE R AR
RIFEZH, T 0x04 RrgiH: MUREEE **keywords I RHEER MBI L T 5
B, W ox08 g E: MR KEGE M EMEE, W 0x20 (Vi E .

KFEEFRH (from _ future_  import division) B[] co_flags P IRENI R
A ACR X G ) o2 15 et PR AR G R eR R A 1 B 5 P R SR B R IR B 02000
A7 E B FL ) Python ffCAS Hr I A 0x10 F1 0x1000 fizs

co_flags HRHABAIHOR EE R TR

QERAAI R R TR — D%, co_consts HHYEH—TRF 2 BREV STRY FEAFER , SRR E SO
°K None,

WX WO RFR AT EATAT R BAE RIS R (T30, B g B TR BR ek 4L

FRIRI R B M £_back AET—HERRWT B A #) , W2 HRZHEREWINA None; £_code
S BEmsi R BT AT I AR RS XS 5 £_locals N FAEFRAHA 815 £_globals N HF 2
KA, £_builtins FITEKRNE (BA) AFR: £_lasti HHAERTES (X2 RIEXT5
HIF RS AR I — 5] .

YRR S JEPE: £_trace, WIRA N None, NIEAEARDEATHA 0] 14 FH 45 235440 1) eR 4L (FR 1
WA EEE PRI T & —AFF - X PAEARF £_trace_lines ¥4 False
KEEH
FRPSEIL T Ak il /F £_trace_opcodes BN True RAVFHEAEIS R FMF. HER
NS ER B R AT | K 1 S R B IR BRI R A, X T RE S S BRI RRERRI TN
f_lineno MMM FEITTS - FEX HEH AN IR EER BN TPk EL 38 247 (U T IR 2
B . JEliaas P A B A f_lineno SEEE-—A> Jump 14 (BIE T —1E5).
MIXT 5 SCRE— AT ke
frame.clear ()
W YETE BRZ IR () 2 A AR S5 [ . T ELAn SRz i T — R RaR, A aiEe
SWESE N XA BT S WO R RIS | (B A0 44 2 — A AR A L e 2
JaERD .
AW B IEAE AT 25 5] & RuntimeError,
3.4 Frige.
IR RIS TR — N R IR O 5. Y 5 A AN S R e g — AN m T 4, ]
el types.TracebackType maHIA 2.
T B A @ ) Rt 4, MR A A A TR R I , S AEREAN R ITZ ) 24 5l 1]
W2 BN S o M 3E AR, BRIREEEXRE B o (B Wy &5 T,
) ETERN sys.exc_info () FrREIAICHRIE =T, AR F# ) __traceback__
JE AR
MRFAEE A, HRIRES CARGRIER) 5ARERR; USRS T3
HRES, BEWWER sys. last_traceback X HFEM.

X AR AR, 0y [l T G B R R B AT B tho_nexct JEMRA A
SRR .
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FRIR LB M th_frame $81a24 HEZH AT tb_lineno 44 H AL R IIFENATS
tb_lasti fp/mHAR$84 . AR AL TICA VLELH except FA]u A finally TR try i
A, IS AT R G 48 2 T e S AE WO S A TS AN ]

FRRPI AT S JEME: tb_next WARERESH N — 29 GEAE L ERFED), WRER T —ZE%
>4 None,

e 3.7 B [0 R BUAE T AR Python fURS B0 BiIfl, A SEBIRT to_next JEIE

QSTE

DI MBR UIRXMRRER__getitem () IEMBIRYIT o ZXTRB AT AER slice ()
PRECE B
Rk HefE st start AT stop N AL step N KAH; AE WA BN None, iX 4t
JRMERT R AR IR,

PR M RSk

slice.indices (self, length)
W — NS HY length HATEAEY) R ZA5Y F B| length ¥ 78 K FERI 4% H 751 I
YIR A A5 B Al ik o FoaR HE R = AR BUEUH I o2l X 2880 5 U iy
start Fl stop R |5 A S step AAE . R 515 B SR BOBUA N2 I 5 IE Y] AH— By =X
AbH,

RS XS HAS T ERT R T — kG b SO IR R R BN G AR VAR R T . S
TrVEX G R HE R AT G d e, A R B P U vERT S . 24 R RS 3R
—NESHTEXRE, LERR BRSBTS, B P. SRS
HENE AN, BENprERErg@Ea e 0. S EEeEs n &
staticmethod () H¥EEERA %,

RIGIERR LN GRE ST — R HA R S 320 S keas S E 2E 52 B FR BLZ 0 4 1Y
Fe I EX G SR E T AT A 30 A P O — ik . 807 xt
SR N E R classmethod () MiEgs KA.

3.3 ¥R IGEBR

—ANENT DA A SRR R 44 BRI Y oK S R IR R BT 5 | A R R (BN AR B SR T bR
5Y1H). X Python SLH 3 E#F &AM X, RFENRETE LETERENFNEET . i,
QER—ADRELTHBHN__getitem () W, HH x FIZEH—DLG, W x(1] EAKERT
type (x) .__getitem_ (x, 1i). BRIAEHUHAGISMEDL, FERA & XGE 240 R L~ 2l dT—Hp
EAVER S| A— 2% B N AttributeError Bf TypeError),

FE—MNERIRITIA BN None Frm b W YH#RIEA T o GIAN, AR —120F__iter () BN None, MIiZ%E
AN AEARY, B HSL B iter () $51%—4> TypeError (MALMIRE  getitem ().
ESE BUBLDAT AT Y B AU A28, AREE B — RS BU) S BUAR BE T BRI SR BN 24 S A 5 LY o
Bilan, FEHEAADTCR AR T HLL P IR G H R, (HIZIY) R W REA L. GXFME L —A
LBl W3C SRR AR Y NodeList #1H. )

2 hash__ (), __iter (), __reversed_ () PAJ_ contains__ () J5 kN WA BEREE AL B, A F A &8 K
TypeError, {HWEEMKEE None J&T A AT XL B4 TR RAMENX — 5.
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3.3.1 BEXEH

object.__new__ (cls[, ])
T AR —A ols ERHTEG. __new () @— ST (BA 2R B AR 75 2 i =l P
H), BRIk LGB RIE NSNS HRMNS BB AR G AR 3k =0 (628
D . new_ () BIIRIEMER ARG GEFEZ cls 15 B0).

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

WR new () AERIRE NG 1A) B &RV HUE R ) T — AN SE B R ols 172, T s
B dinit_ () FEEFFPA __dinit_ (self[, ...1) WIERXWERL, H self 526w
HARS BSR4 R G A0 1 2 S50 ]

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

_new__ () BHBFE R LA AT AR RA R T2 (FI0 int, str 5 tuple) 5 Hil L1 RE . B
SHE H E LT P B DAE S i 2 T R

object.__init___ (self[, ] )
TESEH Gl new_ () A2 IE, BREVARAEZBREA . ESEEEBAIMER LR
SR —DEEWBEE init () F¥E, WHRRAENIEURWGAE  inic () ik, s
o s S FH B DA AR S 0 L 23 9 B i R0 a4k flAN: super () .__init_ ([largs...]).

HXF R R W new () M_init () WHAEME MW (H_new () B, I
Hi_ init () @), FrPA_init () & BE H G2 None, W & TEBATH 5] &
TypeError,

object.__del__ (self)
TESE O BRI AT . OB A B nbT A (RaB ), R del () Iy
W, WHFHRAERRUMRMEA del () Irik, s =CHis B & DR PR 5% B BL 2858 40 1Y IE A
.

_del () JFEATRA (HAHERY i G — Mz Se B o | TR HER A . X4 £
Ao _del () BESACTEARIR GBI PR BRI 2 th BRSSP E Y 41T CPython
LA —K.

U REARE M A S ER N TRTFAERIR SR __del__ () Jriks

Hff: del x FFAERMM x.__del () — BIE SR x FIHTHEOR—, TRHENLSTE x 15
VRS B I A -

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

S U
gc FEHAY SRS .

B MU __del () FEREZUIRBLC A E , AR TR & A 0 S E R 2, Bl
HFTEI— 453 sys.stderr, FFIHL:

o del () WTEARREAMBEIATEEN, R AEELBENA. WHR__del ()
TR 2B s HA P ZE R, TRES L AERES, BIUNZRIEC W AIIT _ del ()
T A T B A I

o del () A]DAYEBRERR KA BEAT. I, BHREMNS AR (A& AR
He) TREE WMER B None, Python £ fRIE G ERAR HL A AR DA BAAS N RIZ$T L1 4=
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Je AR AN R AL 4 R AR s SR E AT SR e R ARG, X B PR S
ABMHAE  del () FEgE MR AT H

object.__repr__ (self)
B repr () PEREIH A —DXRE “EH” FRARIIR. WERATRE, XM R NARL
f) Python FiA=, REM A RERAAGHFEBENX S (REFIELHIREE) . WRXAEE, WM
REIERA <. . .some useful description...> WJFLHE. REMELT R —DNFIENTE,
ME—ANRENT_ repr () BEREX _ str (), WEFEZRWLEL “EER” F4E
TR repr ().
W ESH T, PRI RN NA S FEE L LB SR EEN .
object.__str__ (self)

it str(object) PAKNEREL format () Ml print () FH AR —DXZA “IEIEX” 5tk
AR FARER . REELAC— FREXE.
Wh#Sobject. _repr () WARRSAET __str_ () FFARTIR [E—AH R Python 35
2o AT DA By 0 B i (AR
WEZRA object FE LIMBIASLM &M object . repr (),
object.__bytes__ (self)
i#1d bytes P A — X RIGTFATHR IR . XMz —> bytes XL
object.__format___ (self, format_spec)
Wit format () WEKE. VR, B X 1LF4 %5 oE fRMEAN str. format () HYEWH A
PAE B — MR A8 PR RN . format_spec Z:H0 15 P it B U A 19 7 A HR
format_spec ZHAREER M LI format__ () MERBIPER, At KI5 b BT
BREAWERE, BRI TEE .
2% formatspec | ARAREAS AL TEVA YA .
IR BN — NPT AR
16 3.4 E K object A Gy _format  Jy LW R P AL AAEAMT IS F4F, a5l k—1
TypeError,
JE 3.7 JRE I object . format_ (x, '') BIEZFT str(x) MAFZ format (str (x),
T ) o

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object.__ne__ (self, other)
object.__gt__ (

___(self, other)
object.__ge___ (self, other)

PAEIXSERRR E R Ik imEATS SINEAFRI N KRR  x<y WH x.__ 1t (y).
x<=y WH x.__le_ (y). x==y Wl x._eq__(v). x!=y Pl x._ne__(v). x>y #{H x.
_ gt (y). x>=y M x._ge_ (v).

WSS E M SECT A M EEE, & T E v RE 2R [ X 4 Not Implemented. $ 15
B, LR 2R H] False B True. AidSEks ik ey yAn] DUREMEREAE, Hbanii iz
T2 TR EAE (FIAnfER 1 £ BAW4&4) , Python £xXR MME I bool () AW E S
REI R

TEERIA LT, object AL is REM__eq (), IHIE B 45 N B B IR [
NotImplemented: True if x is y else NotImplemented, XT_ ne (), BRIASZE
2 eq () IFXEEREUR, BIEGH N Not Implemented., MRS EAF (B4 HAh a2 %
RN BN, (x<y or x==y) NEHAEWE x<=y. ZRIGPNREHE A 30488 H T

fE, #§%% functools.total_ordering ().

WER__hash__ () WRIXBIE, THRQIENT SR FE CHUBGE R W] A7 A i hashable %5
IR B A — L
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XEFEIFEAFESHRA (ELEDSHA LR ZBREALDSECERER)
Mg 1t () F__gt__ () HRAXMNFWRG, __le () Fl_ge () HRXF 7 # R4,
M_eq () F_ne () WMEEMACHRS. WRHNEERKRBANE, HAHRERER
BURZE B E RO B B B B3 T2, R e e A VR0 U v, A I Sl 338 20 ARk
ke BMTFERRSHHIE.

object.__hash__ (self)
T E PRE hash () PR DA AR I B B- T3, B TG A 4R 28140 4E set | frozenset
PAM dicto. __hash__ () NWiZiR[El—/NEEE. NF5 L4 SRoA [R] BT o5 1 ME—4RAiE J@ M e H 2L A A
WA (E: @ EE R IES S R R G &BA f (EIR A, BT Eh—1IT
HIF X% TG Az .

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

i hash () 2N —PMXFREEXN__hash () FIEREEFERN Py_ssize_t MK/,
WX 64 (iR 8 FAY, X 32 fiAEN 4 AT, WR—AXRE)__hash_ () UIHEATH
BRI R AT T A, T RS A AT SR M A TE . A A — A T B S T

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

MR- ANBEEGEL _eq () Kk, WBaWARNZE N hash_ () #E; WHREE X
T__eq () HEAHEN __hash__ (), WIHSLEIGE AR P HAETERFERT, WE—LE
ST AAERGIHEI T __eq () J5k, WIRRAZSEI__hash_ (), DA AT A S04 S5 B 2R gt
HIMG A e NPT AR (AR R A A A 028, B TR IR S A il )

P BN A __eq () Ml__hash__ () ks HRHENSEMSS (ACBIN) i
WhEARMEE, HFH x.__hash__ () RF—AMEYMEAFLR x == v FREKRE x is v H
hash (x) == hash(y).

—ANRURERT __eq () HIRAEX __hash_ () MEHKH__hash () AN None,
W—ANK)__hash__ () 7K None B, %ML HIREAE— DT 22 R B IG5 (B 1A
g% TypeError, HEFEK isinstance (obj, collections.abc.Hashable) HJ#IET
H AR B AS ARG A X 4

MR —DEBET _eq () WEAFERERALEMN __nash_ () LI, Wik E
__hash__ = <ParentClass>._ _hash__ kB HEHMREL:.

MR —NREEH  eq () MEFTEEMEG A LR, WY ZAERE XS _hash_ =
None, —MHTENXT__hash__ () PNER#MT| & TypeError B L& isinstance (obj,
collections.abc.Hashable) 4% RHIH SIS A5 .

TR ZEBCATE DL, str Hl bytes X RE__hash () HAMEH— AR HURMBIBEILE “mah” .
FIRENHE— 50 Python JEAE fh S ARFFAAE , (HEANTMEAEEILIZATHY Python [EZ A H] FMIF) -

PPN TR 1A R B A T4 I 5 Mot - Ik A 20 e 30 4 AR B 7 B0 A B EAE S IR
W TR ED O(”2) 2% . 15 L http://www.ocert.org/advisories/ocert-2011-003.html

A A (H P AR BRI IE AR . Python AAPRIEX NP A S GlHETE 32 f0F 64
P R

5 WL, PYTHONHASHSEED.

1 3.3 BOE e BN G AL

object.__bool__ (self)
Tl FJ I 7 VR DASE B ELARLAG I DA B2 N LY bool () #:4E; WiZiR [l False 8 True. WIRARE LI
Tk, MaBERIEN__len () FFAEHRBIARRE RN RAGZREN T WR—DEBERE
X den () WAREX _bool () WARHFTA LBINEEE N,
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3.3.2 BE LBt
FTPAE SCRA 5 iEok B MR BBIETTI (x.name B6EHT . MRS ) AR A4S S

object.__getattr__ (self, name)
LERIN BV F 5] & AttributeError MR #IHH (RTRE2WH__getattribute_ ()
B B T name ANJg— LGB self WX RZM P HEEMT A T AttributeError; ¥
FEXF name FEMEJEMERM__gec_ () W5I& T AttributeError), HHEN MR E ($EW) &

ME(EEGE S| & —> AttributeError F%.

WHEBWOMREEZSEL EFEMH KB N, _getactr__ () AWM. (X2
T getattr () fl__setattr () Z[EHEBRENAXIRME. ) X B T AR it
AR EW TG getattr () RFI¥EVR SEOI HABTE M. B 2 /DX T 5L 648 &
KU, AR TE S T S A AT AT (238 A B HABXT 5 ) 3 n] DA B 1 58 2245
file WHSH FHM__getattribute () J¥A T MREIESRIBOS @ MHDT 18 19 58 245 AU IME o
object.__getattribute_  (self, name)

W2 TaA A v R DASE IR S S Bl @y i i) . AR Kb e LT __getattr (), WG
HEASWEA, BiE__getattribute_ () BXMPEH B ZE5 X T AttributeError. It
FEN 2R (RFIW) JEEESR T K —4 AttributeError FHE. TG UL LT
TCRR BV, S IR 1% 6 2 TR LA A (7] 44 R 32 28 O v ok U ) B I IR EE AT AT JE A, Bl

object.__getattribute__ (self, name),

T BT VAAEA e R 5 VA B PA) e R ] Y AR 5 SR 5 0 T 2 4R IR D YR AT T i
Py 1o SURSE IR B2 S RE R e

5| &k —A~ HitE} object .__getattr__, FHZS4 obj, name,

object.__setattr__ (self, name, value)
B EAE A B B A I R o XS S B TE L (R (A PR 3 S 7 ) o
name FJEYEZFR, value FERLG @ HERIE

WR__setater () MEWR(EA—ADLBEN:, BN ZHMRAKELRIIE, HIU0 object.

_ _setattr_ (self, name, value),

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

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

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

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

B3 SRR R 5180

FRRZPR __getattr_ Ml __dir_ iSWTHEHR B & SOWBIE R TIN . BIZH __getattr__
PRERN M2 — NS5, HAHh— N NS, IR EZRENE| &K —14> AttributeError. I
WA EFEHKR object . _getattribute_ () RPN FHREIFEANJEYE, W _getattr_ £
TR dict_ Wk, KIEFIRFSE K4 AttributeError. WIRIKE], BoPABMEA A
IR [l 25 A

_dir_ PRV EANIRSZATAI SR, I HaR ] FORBE R nl P A AR TR S MR AN ARAT
e, FFREB—MEBRARITAE dir O K.

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

28 SoT, H162 T Chapter 3. #iEHEHRY



PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

import sys
from types import ModuleType

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

sys.modules|[ name ]. class_ = VerboseModule

TR SRR __getattr MIRERRN __class_ R ua i@ iEA iy &k -
HRERVIBR R (g i A A i AL 2 il R Ry 5 T ) AN S .

TE 3.5 HOFE R __class_ fREMMCATT S,
3.7 B Yige: __getattr_ fl __dir_ B
S U

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

SCHlHR 2%

PAR RS — N E R R (B #638 528) B9SLBl BT —A Brom & 2R i b 4 <52 4E
(R IR AR IAE BT 4 R A Bk dd) o FEPUVRRBI, “BrE” 8t irg #28
__dict__ WAL B R B R I
object.__get___ (self, instance, owner=None)
T M DRI A & 5 JE v (RIEET ) B0 Semli @t (SEBlE M) o mlik
[ owner ZHU@ T F IS instance J2 4 HIR VT B EPERI LG, WAIE owner 17 0] JE& 14 W 2% [1]
None,
W7 VAR 24 3R B A B B B2 5] & AttributeError {4,
PEP 252 §50__get__ () A —2ASHIW A RIXT4 . Python B B P A RS SCHp A
K E S5 AR, FRSess = T H W RRERWA R 241, Python H B)__getattribute_ ()
TSR EANSE, TR BTG Bk L.
object.__set__ (self, instance, value)
W M7 V5 DA instance $8 58 W IT A 35 2510 S B TR A4 A8 value .
WY, WN__sec_ () B _delete () &RHlRAER “BUEHiARL". W2 SR A
AL 4K 35
object.__delete__ (self, instance)

A D5 TR AR instance $5 % IR A 3 210 SE Bl S

object.__set_name__ (self, owner, name)

TEFTA 2K owner QUANPRMN . Flida HIRIELS name.,

WM set_name_ () HEAMN type Wi a3 —H 0 BRI A, PIAESRAS 28 ik ]
HZ 5 SUBONES I — iAo e 28 2 CHb iR & FLf e A e 2

class A:

pass
descr = custom_descriptor ()
A.attr = descr
descr.__set_name__ (A, 'attr')
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WS el 23] 2.

3.6 B fE.

JEME __objclass__ 2 inspect BEHUBEONHEE MR E SUIEMER (IERB EIRIEA BT 3155
RIBHERZITI N ) . T AR AXTGORUE, B ARSI sk f— e R (FT28) sk
BIVERSE— I ESEL (B0, CPython £ ST C HHYARYEE I ki BB YE) -

A ECiE AR 2R

MR, Mgt LA 4hEiTh” g ErE, HEYEDI A B M P T E R, B
¥ get_ (), _set__ () fMl__delete__ (). WHR—DXWNEENLTAEFERIUEE D, Btk
FRAHEIAS .
JE T B BT MR — AT R A b R EE S E . B, a.x ERTFASM a.
_dict_ ['x'] JFHR, )G type(a) . dict_ ['x'], BEFRKKEL type (a) By EFEE,
YN TR e

H2, URARBIRER E ST A ER T IARIXTSR , W Python ] fE S 5 GERIAA T 0 - 1 AL i JiT 4
AT IR o X ER B AAENE SE A RN ER 1Y I AR 5 SR 27 05 38 S AR T 07 SOk B e

RS KB IR S — N E 2. x. NG TR a TiE:
BLAZH B B E R AN 1 LA O 3R PR B AR — MR R VR x.__get__(a) .
S ANRGDE R DRFR A, a. x PR type (a) .__dict__['x'].__get_ (a,

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

YR R a 2 super B— LB, MZEE super (B, obj).m() &fEobj.__class__.__mro__
MR B ERE EREE A RFESATEE ZEFHRHES A._dict__ ['m'].
__get__(obj, obj.__class_ ),

TGS, KR E A e R E T e T RS AR AR . — N A T DA E
X __get_ (), __set__ () Ml__delete_ () WHERHEG. WREEAE L __get__ (), WisHJE
PR R BIHERZX 2 B &, BRIEX RO E G F G M B M. IR E T __set_ ()
M/ delete (), WER—MEIEHEIALE: WRLEHAERE L, WER— IR RAL . @
B, BURRGARRE SR E N get () Fl__set_ (), MAEEIRRERAAE  get () HHE. EX
T__get_ () Ml_set__ () (F/s__delete_ () MEHREEISEEAEHLOAFHPREL. 5§
AN, AREER IR AT S T E 2

Python 75 (f33% staticmethod () fl classmethod ()) HpEVERNIERG AL LTINS BI AT DA
BB SOFEH . X AVFRASLHIRAT 5 R 2 AL G — R4 TR
property () HREGEVENEIE AL IR . HIEFIA e EH BT R .

__slots__

_slots__ P RA TR A M A IR (BIANRRAEJE L) IF 48 1 I& _ dic Rl __weakref__ (B 2AE
_slots__ P @ AP B2 AE AR T . )

HHCOE) _dicr__ 07 30T DA HIT A 25 00] o itk A 4R e th T 5.8 SR8 i 32 0T

object.__slots__
XA IAS B IR T4 . AT R sk SO 178 B4 MR P AP 7 4 . _slots__ 2
EAEM AR R S0, IR A SRS R __dic_ Ml __weakref__
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{Ef __slots__ B EEIN

o MUK H AR E N _slots__ WIREF, SEBIF) __dict_ F1 __weakref __ JEMRE B2 R

o WA _ dict_ AFEr, SLHIAREL KA _slots__ & L H AR BIRE. 2R — R HIKAE
EAMMER S| & AttributeError, HAF SR BAIAMRIE, SR '__dict__ " AR __slots__
R AR 81

o WRKARALBINE _weakref A8 R, BT _slors__ FIZEA LR HSLBR 555 . ansk
TFEGS SR, B '__weakref_ ' AR _slors__ BRI FAFER TS

o _slots__ RS R A QI EARSS (LA 2 TEREH FSIn . B, BB A BER T
kRt _slors_ 5E ASERIAS B BEEEGAME s BN, St S s A AR .

o _ slots__ FEIIRAE A RIRT & B3, 1P REIARY _slors_ e T REIFERT . AR,
TR LA _dict_ TN __weakref _ BRAFEATWE LT __slots__ (Ko B AZAAL & S HEAT 204044
FRE L) o

o AUSR-—ANE LA BAERAN R Rt S, M B B S S AR B AN AT ) (B R
i B MR ARSI ) . XEMERLTFI S LA RR E L. RERESTRIN—AP 11
B L ARG 2

o B _slors_ ANERTIRER “RIARKE” WEZRAMIM int. bytes fl tuple AIJRAZ,

o AT AR ER AT A X L F0 AT DA RG2S slots__ . WRSHBAT ARG ; Aoat, KAl fe 24> Bk
AR A R SR

o _ class__ WREAFEWIAN R EA K _slors__ B A 258/EH .

o WA ZA KN B 2 EYWREIE TR, B R A A R E s (L
IR S ERR) — B RHNSE] % TypeError,

o WA _slots__ T ANk, WS B E ME0 B AR . H2 _slors__ JEMERH
— SRS

3.3.3 BENKEIE

NGRS, ARSI _init_subclass__ U] . IXAERAT DAGR 5 RERS W% T-RAT MY K.
XS Mg BRI OCHE, (H2 2R 2 m e T N R EZE, ™ __init_subclass__
ST SCT 2Tk PR A 12K
classmethod object._ _init_subclass__ (cls)
MFTERIRA T RIS I IR SR o ols REFR RGBT 7280 AR E SChH— i sL il ik, I
TIER R 4 20 v
A= HENRBFES LWL HLEN __init_subclass_ . KT 5 HAbLE
__init_subclass__ HYRHE, W URIETHEERAS KT SHERF RS EL, flun:

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__ WECASLBUT A, RAEEES BRG] X — iR,

T RN metaclass ¥R T RBNUHITEFER, HFASHEL __init_subclass__ HY
SEPL. SERrf ek (MAERNrER) T type (cls) P

3.6 B

3.3. WHAEEN B3, 162 31



PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

pIvES

FONTEOLT, KM type () RMEM. BESHE DB a 2 BNIAT, K4 28R E 3|
type (name, bases, namespace) H4ERE.

KAV AT A metaclass KBTS, BU&E SR — M85 S EA dok it
el FEPATARBIH, MyClass fil MySubclass #fi Meta 55 11:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN RE ATAM HAh 5 8 7 S RCH S AE T Tl i B A G B b A T AR
M ADRE LPHATHE, RFR AL IR
* f##T MRO % H ;
o WfE G MY TT
o MR N
o PATFER;
 BIELXR.

fi#tt MRO % H

AERAESRE P BB IENTE type BB, MR __mro_entries_ JFiRNFHEEATRIER, 23RF|
U, B VARG ESTTAHBSHATIA N . WO AR 1 Y T DA AR BB . Jed mT
DASKZE, RN F B S s

UL
PEP 560 - X} typing A1z BB RAZ 0 S FE

HEE LR TTH
K —ANF&5E SO E T 24 Y TC ISR ARYE DA HL:
o ARPCAEL HEA BERE R, WEH type ()
o MR RAOEEM H R type () BSEBI, WIHSBCEI TS
o ARG A type () BSEBIVERRATCE, B0RESCTHESE, WM FATIRAER T,

B IRAE TR N B S EM T (WRE) ARIFEfEMERRITE (B type (cls) ) F3EHR.
BOLURAE B TCIRN N BT A X BB TR — AN TR A, QSR — MEBE TCRFF A S, WI2eE SR
R FHHH TypeError,
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EEXGaTE

*EﬁﬁﬂiTLé‘lEﬁjﬁ% MR I K a4 &S [0 MR TR AR __prepare_ Jatk, B4 PAnamespace
= metaclass.__prepare__ (name, bases, **kwds) WIERWVEH (H ARG A5 48 o5&
HESH, MUK EAEE ). __prepare_ AW ZPELIN classmethod () . __prepare_
ﬁi@@i’] A MSWAEAN __new__, (HZ S ARZES R0 AR, 4 25 R 295 DUE—AS8n)
dict

WRICEKKA __prepare_ JEME, M S RFHILRL A — D06 FBLT .

UL
PEP 3115 - Python 3000 p[¥j5C8 5| A __prepare_ iy =S84+

TS ES

FEEHREPL (2K F) exec (body, globals(), namespace) BIERMHIT. HiBIHHH exec ()
) S 4R DX AE 124 20 CR AT iR BN TR, AR R R (AT ) 518k 3 24151
HNEBE F I 44 58

B2, BP0 SR AET RENTRR, FERNHE L IR oA BIFERAE 2 EE 44
FRo JAZ B E I SEBI S— NS B RN, B 2l — 45 A oy B X inl A ey
_ _class__ 5|,

EFEESTEY
— HIATR B RERIE TR G S A E, @8 H netaclass (name, bases, namespace,
**kwds) AIEING (WL #FESE 515 A __prepare_ ).

WREF P HEMEESIHT __class__ 5 super, XA XT%KLL?%@ZETE’J super (

__class__ frg|H, X@HmiEairtlamnRmas . XHHESH0EAN super ( @%Eﬁﬁﬁ
PHIEAE ST REAE ok & LR 28, gk k7Y HIJUEJH%E’J%Eﬁiﬁﬂmu%g?%ﬁéﬁﬁ&E‘J%*/I\?‘
BORARIRAY .

CPython implementation detail: ¥£ CPython 3.6 2 J5HA Y, _ class__ BAICSAE NI A5 EP
) __classcell  ZRHBMELHITTER. MR, BOAWIE FIERHRE type. __new P, DAERE
BRI IR LIS . WX FE, 7E Python 3.8 5| & RuntimeError,

B BN ICE type SFEATLMRA XM type. _new_ WICERF, PARHSMY A E SCEHRAHAE
BRI R Z S AT

* 7, type.__new__ RNERGAEMFIAENL T __set_name__ () FERRIAEE;
o BENOR, FrAXEE _ set_name_ Jy¥ERHE H BT LRGSR E F A A% PTG 44 AR 2E TR A |
o W, BAEHZARIE BRI I E B LR P init _subclass_ () #T

TEFR BB 5, EXPER U EMEAE LPrISEidgs (MARARIE), BRI R E E XK
RGP E B Jrrian 4 2518 o

Yilsd type._new_ QUE-ANEIIEES, SROLLAME a2 a5 S AR G PO E] - H A
WHEFEN G XA T A R, R BN RA) __dict_ @ik,

S Y
PEP 3135 - @ity R ik aslny __class_ PG| H
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TR

JCRMEAEAE ARz . B et . Hil, nmd. Asi&T. HEhHEE L)
. B HEZRDA K H Sh SR BE / [F] 42 454% .

334 HEXSEHIRFREE

PN R T, isinstance () 1 issubclass () NEREPIZIATH.

R, T abe.ABCMeta SLBL TIX SETVAVATE ARV R B2 (ABC) {12 “HERLEER” BmENME
e (U EZAL), ffHAb ABC 2.

class.__instancecheck__ (self, instance)
WA instance NN class {—A> (EREEREE) SHINLR I EAE. Qe Tk, sy

FPASEI] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true Q15 subclass NN class (F)—A> (EIEAEE:) TR EIEE. FE LTI,
M2 w B PASEE issubclass (subclass, class).

EEEX BN E R RRETREE (003). BIIARRIE NI ETESE A2 P E L. X 5HET 5L
B R IR E A 2 — 3y, A TR 0L T LBl A J g 4R 22k
S

PEP 3119 - 5] AR LR ek, @ instancecheck_ () Ml__subclasscheck__ ()
il isinstance () fll issubclass () 174, MAMIIEERIZIHLE H T s 5 g 22
INZE (S0 abe BiHR).

3.3.5 E#lZEISE

I E S AMRER D, FTRASEILE PEP 484 Pl 132 BUZRIEE (Bl List [int]):
classmethod object._ _class_getitem__ (cls, key)

IR key ZHARE AR 0] — N FORZ BRI LTI

WP RS ET X G A S, HF H 2 SCF BT, WO RR R O 20735 . IR, Bebl
il 3 B R TSR, ARSI EHA SO

UL
PEP 560 - X} typing A1z BRI RAZ 0 S FE

3.3.6 #EHITTE AR

object.__call__ (self[, args... ])
W ELAESLBINE R — A ek o TN B g LT ok, W = (argl, arg2, ...)
MREAT DM E N type (x) .__call_ (x, argl, ...).
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3.3.7 {RHlET/AE

FIRASE SURF 7 R LSRR 5 . el @ T8 (s Reioodl) s (anpit) , (HifEee
HAEA A . B AR TERUT 5 SO BILS PE R [R 2 AHE T 75 A vr i
BH kL H 0 <= k < NHA N ZJFHaie SR e R Y) A X 5. SAMA B E B At
keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () &, ENTMAT N5 Python i = ML X G FH V. 77 ¥ 26 IAh collections.
abc BEHEEME T —A> MutableMapping SHREFE MR H__getitem (), __setitem (),
__delitem__ (), fl keys () LAY EAG AN E TR L. AT A4 Python AR 51 R XT
LIABFEEE append (), count (), index (), extend (), insert (), pop (), remove (), reverse ()
Ml sort O k. f)a, JFFIRRGLN B E SCF RN add (), _radd (), _iadd (),
_omul_ (), _rmul_ () Fl_imul () SFHFEREIRIMGE (FEPHE) ML (FHER); BATRN
E X HMBUEZESF . WAME WS RTHIFLI_ contains_ () JFEAARTEAGHEH in i3
FAF X W, in NAZIERBUT S TR, WS AE R E. 53 AN SRR T AR S
M__iter () HEPAAFERMEREZSPREE XTHU, __iter () MY4EARTZA5E: X
TIEF, TN A
object.__len__ (self)

T E AN B R AL 1en () o WOZREDMRKEE, PA—A> >=0 BREEFRIR. Ak, Wk

é’l\ﬁ%ﬂ%ﬁi)‘(_bool_ () FEME__len () HEREMERZ, WHEMREE PSR

CPython implementation detail: 7& CPython /', ZRKJEfH KN sys.maxsize, WRKE KT
sys.maxsize ML (BN 1en () W RELR G| K OverflowError. LIl BRI KB 1E
5| % OverflowError, XJZWIIE N _ bool () Fik.
object.__length_hint__ (self)

WA B PAEH operator. length_hint () . WiZIREIXZRKEMAMGTHE (TR T2/
FBRKEE) o SR EENH— >=0 MRSk, REME W AT PASH Not Implemented, X MAES
__length_hint__ HYESEENFAEN—FEALEE . BE bk b TIerERe, HRESKIER TG
o

3.4 B fE.

HEff: U2l Fid =LA . LA AR

’a[1:2] = Db

NG

’a[slice(l, 2, None)] =D

HoAt B AR . BE Y]y TLEUZ DA None %P4,

object.__getitem__ (self, key)
P LA self [key] MRAE. XFTFFI2EAL, Hesz sy B EMY) X 4. RN
BRG] (AR ERIT IR WFRMRE T getitem () Ji¥k. WIER key HYRAY
RIEMN L5 % TypeError i AR AP RS [ EJEE LASMAE (FESA TR 80K S | ek
2 J5) MRG1% IndexError Jdf. X TBURZEAL, A2 key HAEF] (RTERASR) WG]

K& KeyError J&E,

MR for EIEAREIERGIN S HITHIER IndexError A IERHIAR I I 51 A 454

object.__setitem__ (self, key, value)
P OTVAPASE L) self (key] MRIH. WEHIE __getitem () M. AXTREIIITIENY
AR T 75 WS VR T S U B N, BUR PSRV TR I . R IERARY key (ERTT
KR ENS _getitem () JTRRYTEBUARIA o
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object.__delitem__ (self, key)
PRI VEASE L self (key] MR, HREFIE _ getitem () M. FXTRIEBITTE
ISR IR T/ L SRV R R B, B2 P AN ARV R TR I . AN IEFAIY key (51 A1) S5 1.
5_ getitem_ () FEMITELUAHT.

object.__missing__ (self, key)

WrkH dict. getitem () FEARAE| TS A ga i A DASEBR dict 2509 self [key].

object.__iter__ (self)
WP AE T B 7 25 U A (AR A . I 0 Bl — A B B R 28R e, & BB A1L
B TRFTAR R TS, ERZE IR TR

%t%%ﬁ SLWTFELIII S ENREREXNRE S . A RIERSNSRFERE S HE typeiter —
B

object.__reversed__ (self)
W (WEPRAFTE) 28 reversed () P BRECRA N LASE B ) e B 1Y 2430 o] — AN BT A S
JP A E AR N ITE R R IR S .

reversed__ () 7, W reversed() W & K&K B 3| H F 2 ¥ 1L
(_len () Ml_getitem (). SCFFFFHIMMLAIR RV L AL REB S ML reversed () FiF
PEBER) S R S A R reversed () Jrik.

A IZ AT (in Flnot in) H AR EASHATENEAR T 20ORE . i, B RATASEHERA

RN R M EARBCRR I, XA ZRXS R AR ] RS

object.__contains__ (self, item)
P FI 7 A BB A IZ AT o Q2R dtem J2 self WA R IR A1 B, A5 WR B . % T et 2k
A, S 0 1 T ISP ) B T AN S (i e B (R
XPAREXL  contains () WG, WA ERSERED  iter () #EATEA, KRG
EH__getitem () WIHAFIIERIM, SHEZ 54 T a9t 65

3.3.8 E{lFFHE

S8 SCPAR I iR BB T 268 R E R R AR A SRS (BN EOR BEEA T RIS 5E) Bt B
AT R 2 PR AR SE SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod__ (self, other)

object.__divmod__ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or___ (self, other)
P X B VR S R FEARZBE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do BN, KFXX x + v H, Hx %/E:ﬁiaddi () FTERZRE 6], LA
x.__add__(y). __divmod__ () HENIZENTMHH__floordiv. () Ml_mod__ (), BAR
P KERR] truediv (). HERARE S =IO N E pow () BREL, W pow ()
()R N3 i) 5 =S40

UK LT IR IR — A SR S RIS B T2 5, BV %R ] Not Implemented.

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

__rmatmul___ (self, other)
__rtruediv___ (self, other)
__rfloordiv___ (self, other)

rmod___ (self, other)

___rdivmod___ (self, other)
__rpow___(self, other[, modulo] )
__rlshift__ (self, other)
__rrshift__ (self, other)

rand___ (self, other)

__rxor__ (self, other)

ror__ (self, other)

LIS ﬁ“ﬁ{iﬂ%;&ﬂﬁﬁfiﬁl‘ (i) BRI BEARIBE (+, -, *, ¢, /, //, %, divmod (),

pow (),

Kx, <<, 2208, 0, 1) IXSEI B BB S AEZE BB SRR I IS B HP S B E R AR

BRI BI1, K3kt x — v B, 30y A rsub () Jrkikm— 0,

Mx._
B EIoU pow O ARSI rpow_ () (BRSNS G5 %) .

sub__ (y) 1R[] Notlmplemented By <=8 v . _rsub_(x) .

T AR ERAERC AU e BRI — 12, Fax 28Rt 71 ﬁii:%?lﬂﬁfiﬁl‘ﬁ%, it
TR T AR AR S O R T o AT A AT SRR R RS R IB FAT

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.__dior__ (self, other)

L 2 )y R S RIE AR (4=, —=, %=, @=, /=, / /=, %=, **=, <<=, >>=, &=, "=, | =), &K

YEIT IR AR I T H B AR (BT self) %FLIEI 5L (SE R BRI self). QARFATT
TEARPGE L, IR RS AR IR B 2 7 vk B, R x 2 HA_ iadd () Jrik
E‘J%’éﬂ’ﬂ*’l\@%%, W x += y?ﬁ%ﬁﬂ:x = x.__iadd__(y). @MW x + v BRIE—FE

# x.

_add__(y) fly.__radd__(x). fEXEMHT, 7 REETSECRIMKHR S

fag-augmented- a551gnment tuple-error), {H Jﬂj TR bR R R A R — A BB A

Hff: BT **= E’Jﬁj‘@ﬂﬂﬂ?ﬂﬁfﬁ/\ Hi%, EXT_lpow () {H/2iR ] Not Implemented f]

FHRIVERLRE] x . __pow__(y) Fly.__rpow__(x). HHTIRLE Python 3.10 g Z Ik .
object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
TR B ASE B SCEARIESE (-, +, abs () Al ).
object._ _complex__ (self)
object.__int__ (self)

SCHL R RAEZITCIE, B vkiR ] Not Implemented., HISRVRAR R HI[E 18 81 4 B AA SO v, RS
#7524 None —#KA&}EEJHH; FEL D IR AR BBCR
4 SETFAIF 2B AR, WERARR ST - BI0__add () - RGOSR BB R:, Xte RITE A8 A

PRI
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object.__float__ (self)
T 338 6 755 DASE I N B BB complex (), int () Fl float () o K243 B4R 2B .

object.__index__ (self)
WM A operator. index () DA M Python 7582 Jo i IR X0 G 4 4 R BE B0 52110 377
A (B B0 ER bin (), hex () Fl oct () BRED. fAAEI T ERIECEN S8 T RE A
WAZBTAR [A]— AN
WMRFKEN__int_ (), _float__ () M__complex__ () WAHNHFINERE int (), float ()
Fl complex () ¥FHERA__index_ ().

object.__round__ (self[, ndigits])

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
A X LT R ASE BN BB AL round () PAK math B%L trunc (), £loor () Ml ceil (). B I HF
ndigits &% __round__ () MG OLZ AMX LTy IR AR Y. 24 2 JFXT R BT Integral GEN
Fint),
WERARESint_ () WMNEEE int () KELRB] trunc. ().

3.3.9 with i{E4) L T EEEE

ETFLERER—AMER, BEXL TP with IR RNEEE R T B3 B SCE B R A B E
AFHR T fs ATt B R SCAAT AU . Sl with ifa) (FEwith 1% 2] thfifiid) , (B2t m] DAl
FLA M ENTR I ER M .

R SCE R B VA AR ORI A A A RRAS . DU AR, RPHT I SC 4545
TR LR USRS E Z(F R, W20 typecontextmanager .

object.__enter__ (self)
PEA S BT RA RGBT LN with iR 2 I E XN IERR IR as TA) P ErI H
b, ARAREG

object.__exit__ (self, exc_type, exc_value, traceback)
BRI R R T 3 A0S HE T SECE TSGR A E . PR B SO o
R, =ASHCERRH None.

WERGEBE T S, I HAE AR e (B e i) . MRk [ B . A RIS, 5
HREAE IR H U YR L AR A

WHE__exit_ () HEANVIZRENGIKPEARN ST, XSHHENTTT.
S
PEP 343 - with” {4y Python with i TERE . T RAURA).

3.3.10 4% A EEHK

X CRRUL, RO IR R SRR ] CPRIEAE o ST RSB i BEIE B S35 E I, A
REE AEXT LG UL o AT R AT RS &5 K H IR .

>>> class C:

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

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

File "<stdin>", line 1, in <module>
TypeError: object of type 'C' has no len()
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AT 15 J5 00 T AR T A 35 TN S AE Y Y B A X BB 4 SE LR LN R Ik 5 3%, B hash ()
M repr_ (). WXL VAR R THEZA RS, BIISTEX BN G A 5 &R
INPRIE

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

LAy AN IE B iU A R A T — N2 R G0 7 i IRl CRIRE ", T AB I A 4RIy
RIS G SE ) T AR b

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

True

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

B 1 IEE R S A L B E M A, BRI R R e geid getattribute. () U5
RN RE RO YO AUPIVERS

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

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

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

LA Ged getattribute () HLHIAMEATAR A RE L OEAL SR T gy asre), AT A 02
i ﬁ;é&%ﬁ#%ﬁ*ﬁ%ﬁﬂ‘m —SORIEE (RRIR A oL MBLEAERXT A B AU 24— B0 ph AR Aok
VDR

3.4 i
3.4.1 TEBHR

awaitable SR EFSLIM T await_ () Fi¥k. Masync def BREGRIEH 2T 2 BB T AT SR04 .

IR M A types.coroutine () B asyncio.coroutine () ZE1fi#§ i 4 K25 1% [B] i generator
iterator WEMWJE T FIERERTE, HENHREIN __await_ (),
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object.__await__ (self)
WAIIGR [a]—A~iterator . 244 F R sE Plawaitable 315, B, asyncio.Future SEI T UL EPA
Hawait FEAMH#FE .

3.5 Frhi e

ZW:

PEP 492 T A K A SRR R AR B .

3.4.2 HIEMR

WAzt 2 J& Tawaitable X145 . WERAPATAEAVIH__await_ () HIERHEGEHEEH . SRR
PATIH R BIE, ERAR2G]K stopIteration, RFHN value BERAABOREE. WERIESIK T
S, BB ERE. EAN B KR IRY) StopIteration F.
IMEMEA TES MM, BT AR R Y ¥k (B0 A e 252 R 200 7 k). (Ha, S
AR, PR A BB SCRREA .
TE 3.5.2 WU M S RF— R — K K5 & RuntimeError,
coroutine.send (value)
AR PMRE I IAT o ANIR value i None, WIXKAY THIME _await () FRRERERLRHT—
T, N5 value AR None , B HERFRILH SEAMEHERMERI W send () Trik. HE5HR (RIE
{f, StopIteration @ HAMRHE) K5 LIAX__await () REMEIFFTIER K LEFAHF
coroutine.throw (type[, value[, tmceback] ])
RN T RIRE N F5 .. WTERRIES SRR NERIW chrow () Tk, WARFEZ
e HWTE, FESEHRSEE k. R (GRIEME, stopIteration @A) K
HERX__await_ () REMEITIERBERAHFE . W KA AR, R % 250
JiiE
coroutine.close ()
W E S WA ARE A SR . WURIME R, BRI FE R R E AR
fclose () Jrik, WRIFHEZ T RIFESTEHR ST K GeneratorExit, iSRG
MAEY. &5, WESERCHCE R T, BIEERA LY D).

YA RIF BB, ST DA_EAC BRI AR R A Bl kP

3.4.3 BB

FHEREWMEHR __anext_ IrkH iR AR,
FHEAA I Easyne for AP .
object.__aiter__ (self)

WAAFR Bl —A> 5 1% R B RTLR .

object.__anext__ (self)
WA B A T ik R Rkl SR g R . M RS R Y %5 R

StopAsyncIteration 45i%.

S A R — A7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

async def __ _anext__ (self):
val = await self.readline()

Q)
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(£ L£50)

if val == b'':
raise StopAsyncIteration
return val

3.5 B HE.
5 3.7 U AE Python 3.7 21, __aiter  W[DAR[A—A> T35 RAF ZIHARIT N T ik K3

M Python 3.7 3145, __aiter  WMGR[I— A5 AU X G o ak ML H AR G 33 TypeError
iR,

344 RELTXEERRE

FYLTFXERER ETLUEREMN M, BRBAH __aenter M __aexit_ JiiAHEERAT.
S ERSCE B S A fEasyne with IR

object.__aenter__ (self)
TG ERMUT  _enter (), UAMKBIZEUALR Bl 7T F 2T 2,
object.__aexit__ (self, exc_type, exc_value, traceback)

EX ERPT_exit (), (CAMRKARZELIRE—A> T F 3 %o
S BT SUE BRER R — R B

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

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

3.5 B fE.
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‘ pycharm
e T - T

=

@ & “pycharm” 3 B @ | @

e A wh R Y 2 B AR %R % PyCharm % ML AR
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cHAPTER 4

HATIREY

4.1 BEHGN

Python F2/7-32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRJLANAL)E
TG B, REUATIZRGE Lo 2 H A AR S AR . —NIASE (fFAhn i A K
IRE RS BUR M E R i 04T SRR B TR SR SO ) R AU, — A a4 (Glad —c e IiTEfiRe
AT ER ) RN, W MO HEN —n SEIE RS EGHA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSHIRZ ARG,

RIHAE PAT IR BAST. — DSBS PE R ONTIE) I e OB T 58 MU B B A
Ak LA AT ARSI T o

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TR R . AFRE 4 R0 AR T AR .

PARH RS S 2Rk BAREBIERTES:, import if4), FEREUE L (X&EE WA Heh 45
SERBREAIR) LA A DAV N BRI, for RFRIYITSL, Bwith iFf)flexcept TH)H
as ZJi. import iffH)i from ... import * ERSPEAEM T AR E WA 2R, ABLLPA
TRIZIFLI RS XA AR Z R -

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

R A BRI ETE— AU, WA RN SR AL &, BRI I nonlocal Biglobal. WIRAFR
IEAERBZ I, WOy E R i . (BORACAS B i A8 i B Ryl A i SO & R AR . ) ASRASRAE— MU
AR A RAEH RS, W A EE,

FEAMERE P SCA R BN 44 B il DA TR 2 PR AT AU BT S7 R 2 BRI 40
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4.2.2 ZFRAGREHT

PR 33GE SCT — IS H 4 Bl WA AR AR b SCT — AN Ryl As i, AR A0 5% AUhS
Beo ANRE SCRAET B ISH HAR  Sek ™ RE S 2% e B (5 AT AT AR, R ARA Bt
FASIRG I T M EZA R AR B E -

B AAARAEARS TPy, &l A& B MR FEOR AT . 0 — AR B mT DL B Ay X A4 1)
RS AR AR B FR3E .

B NHIRGEERAFIN, FF2T| K NameError SFif. U124 mifF O R B/ IS, A2 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 A7 B A 4 RGP A, AR B N A 2 44 PR B > B A R i i) 24 i AR
BSR4 — A28 FRPE L 28 S AT AR B P 45 i D g O & S B o 3> — A AR A AL«
Python /DS RIEER, FF Fuifr 44 FRgE & Bdl S AR TAUE R N AL A A0 . — MACRE BRAY Joy A mT it
FEREA AU SCAS Fr il 24 PR 0 B R A o

R global A BAE— AR, DU BIrA X% 8D T 35 2 44 RIS B A i A do o J= i 44 25 ) A
XA PRI ERITI . A FRTERR 2 S WA 1 42 Ry fiv 4 23 0], il S AU A S e
Mt 23], LA E a2 2SR builtins BRI A 2500 . & Rad 2 e R . iRRAEH
R FHEE SR, T RNEGLEN. global HAMWAFNLT FrA X5 E 4 PRI 2 B .

global W45 [Fl— AU R FRal i B A A/ . AR —A~ B iR 2SR deele e 5 P b oA —
7 global if41], Wiz B hAE R B AR /AR

nonlocal VSRRV 9 4 Fichs a2 BIFE R A SRR R 9 e 8 B LA 5 2 RN A
?Eﬁ@@@ﬁﬂ"ﬁ)ﬂm*ﬁ!ﬂﬁﬁéﬁ%ﬁﬂl?’yi SyntaxError,

BRI ISR — R AN B3I . — A R SO B 4 __main_ .

R TSI Bty exec () Ml eval O MISER AN LT SCHERRIRTE L. 2858 SO W REM
HoE CAFRI AT PATIR A o X85 | B IE 5 ) 2 PR AT N, S 2 e AR 0 14 A i A
GJayfp A T AR . 2E a4 SR 2 ORI JE T . FESRAUR B SR A R T &
PR BIA LD EASY R IAR AU SR - XA S U pias 2k, RS EAITHRRZ
{5 ) B A IS B o X REIRAE DA AR A & R I

a 42

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

4.2.3 AEGAZEZREMAT

CPython implementation detail: Jf] FURNZ3fl _ builtins_ , &SRB BT LI . AR
B N a4 S R AE N Y % i mport builtins FAH BB b B @ .

5 A AR B AT A O IR B A i % S () SE B BOR G AR A R i 4 S ) O R 4 AR
__builtins__ RPN KWzt —DF M — B (TR OL T &6 B 54 .
PO OLT, MFE _main__ BIBRAPHF, __builtins__ i@ AEMBER builtins; MAEALflH AL
B, __builtins_ W builtins B 507 HLH—A 514
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424 SHFHHNRE
H HAS B (K 2 FRART K A T A TH AN 2 i) o X R ME DA AR T B i 42

i =10

def f():
print (i)

i = 42

£0

eval () Ml exec () BRECEA R 58 BEEREL U7 WAL FRAARAT 44 B o 44 B0 ml DALE TR 38 18 R iR 4 =) i
A TR R R TN RTE RO E a4 A, R TE R R4 A exec () Fl
eval () BECH S HIRER & R/RA RS ar4 20 R J g s, WESFRBHELT
Wi

43 BE

S 2 R IR B B 1 S AR DA G A B R sl At S SR R — Rl . R S R R I B 1Y)
L 31, B AT AR 24 i B A A Bl 2 AT ] B4 B 0] 922 RS VR A i ) AR 0 ey JEAth AR R B iy
23,

Python fEHT#8 S TERE I B2 AT AR (BIINZAE DB ERED) MRS & F % . Python 2 )7 th ] DA
fraise B BRG] KAEE . FELAEESry ... except [BARIEEN . RIBERH finally T
AT R AR P, EIPANAELR R, TR CIEZ BRI AD R K A R AR S AT

Python (45 IRAC IR )2 “4 b7 BEAL: SEagAbBREs n] DAFR B R A4 T H4 i, FHAEAN 2R S haT, (H
EARBRE HIRRFEI E IR RN EE (BRIBES T2 E A B RSB .

VR EARPUE N, RS S Z LR F R IT, BRI E AR TO6ER.  Toie @M AL,
EWMSATIREWIER, BRIFEYRH N SystemExit B,

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

MR SN EA 2 Python APT BYZH)MH . HN A T BEAE Python T4 33 AR I AN 28 15 b % A= o
AR AR A2 AN IR & Tz A T AR BT fORE «

HIESFry & o) TR oy BRI A Kraise 15 &) N rad se iRTIEIA .

‘ pycharm a
) £ Pycham @eezRIE: AL

E=1

@& “‘pycharm” 3% @ | @

A A B FROY % B AR %% % PyCharm % ML ix

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

[
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CHAPTER D

SNRS

—A~module ) Python 1S3 it importing BEAE L REWS 15 17 75 — A BLH N R 8. import BA) 2K
IS ANLS R, BEARME— . importlib. import_module () DA N E Y
__import__ () ZFpRECH AT AR R A E S AL

import IEMEEE T BRI ELFRIBEL, IR RHE RS R0 E 224 mifE s b 2 5.
import EA A REAEE AR import_ () BB A A E LS E. _ import_ ()
R ME S THAT import B ARG EBAE . WS H import 4] T A FREDE BB 24177 .

X __import_ () B ELIEH HIF O TR RIS 2R DA S AE R B I OB B B4 . el th ] ™ A s
BITERD, BIAN ASCRAME A P AT (4% sys .modules), Hf import iFRSPATARIEERRIE.

Y import IEAIREATES, PRUERNE __import__ () MRELSBEAM . HA AR S A RGEMLE
(BN importlib.import_module ()) AJRESERELE _ import__ () A EATE DM %
e S EL S AL

M AR RPETFART, Python £ 22858, AR HEATE-— 4 module XF4 Hwbafb e . Qi
T A PRI RS], W25 % ModuleNotFoundError. &G RIHH FAMLEIES, Python 2538 %
TSRS SR 48 2R A 8 24 RS . 3k BRI T DA (8 FH 0 F T STl 1) 2 A R I DME R 9 &
TE 3.3 BUHE: FARG O HATE AL PEP 302 )55 I Br 2K . R FA AR By S AL

—BAG ARG sys.meta_path ZFEHR. LA, WEAEMA S BRI LFFBERLH (S
0, PEP 420).

5.1 importlib

importlib FIHR M T — N FEF MW APL H RS RF ARG H#H 17 H. Fl @ importlib.
import_module () ML TAHILAE M __import_ () WHEFE. WREI M API HkR KA H S A
MLl BEZ407ESF import1ib FECHY.

I Z Il types.ModuleType.
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52 8

Python FUA— R SR, Brf BEHuil)E T80, JCIe B2 /] Python, C ik 2 Al il & £ 8.
N T A A BLBRIR BEA FRIZ G, Python i85 | AT & IR

PRATVME A MRS RG R H %, FHEEEE U H S iS00, AR B XA U0 T 5 1
MREME, POABABERAZ IR BT SCHE RS, 1 7 (EBRASORY , SATIRFAREE (X A H SR AL
RIRE. SRS R, Ml ZREHITAHR, U2 W T — Bk, e A .

SRR A E AR IR UER R, (I R . B BT, R
bk, HpilH, ARTRA __path_ EIEABEERS PSR .

ARSI HOMA T . TR 5HCUA PSS, 5 Python fFRIEE MU AEEE. Blaniknr
REBER— 2N sys MEIRPA S — 4N email B, XPEH A4 N email .mime (A
ZTEPR4 R email .mime . text BT,

521 B8

Python & L7 IAPRIEG AL, FALEL FIar &= L. WM RAS R MIAL, EN11E Python 3.2 K ZHi
FOATE. FMEEFA—MLE __init_ .py ARSI, Y—HREETFAR, X
__init__.py XS ESHBEIET, BIrE XX RSB E Rz S MRS FR. _init .
iyiﬁﬂ%@@%&ﬁﬁ@ﬁﬁ*%@@%Eﬂmﬁ@ﬁmmﬁ@,Wmmﬁﬁﬁﬂwﬁkﬁﬁﬁ%
NN R -

B, PARSXERGEA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

2 A parent.one $fa=N# 0 fT parent/__init__ .py Ml parent/one/__init__ .py. 5%
A parent.two B parent.three N4 5IHJT parent /two/__init__ .py Ml parent/three/
__init__ .py.

5.22 HETEE

v L2 230 MR, B A BB —A 4. AR v RBAL T SCE RS AN
o WRATREALT zip SCOFH. MZg L, B3 Python FE 5 A B[R] W] DASR R oAt by . i 24 25 [A) €03
AN B HEX B RGNS BATTA P Re 2 To SR FRR 1 R s .

WA __path_ JEMAEE @SR B E R R AR, R AR AR (B
FRmZEREN) sys.path) KAEMAE, XFXRSTEIZOAH N —RK A ZRET B 3300758 5675
IR

4 A parent/__init_ .py . PR E, ESAERME KRB ZA parent HIE,
AR AR R rdfit. AL parent/one BYFRN EA—E 5 parent /two 40, FEX ML
T, Python R KT I[Y) parent WAIE AR, LREEASLEENENSTFEHETA.

7 PEP 420 1 a4 25 B A i A fliidk .
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53 #%

TR E, Python FFE M FAMLH (S EF A, MFUFTHE REMEERAZEN) WL L %
o WAMATLAKH import RIS E, sF kA% importlib. import_module () 3§
__import__ () REIIEZ.

WAFRSES ARSI B, BWn] U M — DB i S5 6 4%, filn foo.bar.
baz. fEXMEN T, Python &8¢zl G A foo, RIGRE foo.bar, H/GE foo.bar.baz, NH XL
S APRAEA—A R, HR45| % ModuleNotFoundError,

5.3.1 EREE

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

AW, 27 sys.modules BARBIRAFR, AHFAENIHKREOEE T2 S AR, S A
SEMl. SR, WIRMEN None, MJ£5[% ModuleNotFoundError, QIRILAFHRERIAFR, Python
RRAREEAR RSB

sys.modules @[ G, MR REA IR CHRABE (R HADB BRI EETIH), |
B BB S A4 H TR, 33 Python 7E MR AR BT R Ay i . 800 T DAIR{E A None
s T — IR FEAYEE ModuleNotFoundError ,

/NG, O UIRARIERA XA B R T, FIRHE AR sys .modules FHIZAAH,
IR G SRR LA FREAREERE, RIS PR G R [l —A4~. ML, importlib.reload()
FFEEM B =AMk, I ] B i B A TR R A AU R B ) AR AR Y 2

5.3.2 EIRF0INE 2R

WRAEE A ARRIBIRAE sys .modules $AE], WILRF AV ] Python (5 A MM AZE SR AN BRI .
WP AR S PSS B, B & 4R 25 o2l 250 AR AR AT 55 SR i 2 75 RE O I L I i) S w48 3]
gﬁ%%ﬂ@ffﬁﬂ%o [F] IR S B P2 X RAR R 7\ &5 — BN ITER E RN 20T 5 AR 22k [0 5

Python {55 T ZABRIA B FRAR AT AR 55— Q0] 5 (5 Py BARHL 58 AN HIHE Qi) 22 LR G5 A5
B EABRINE AR AR import path PRI, import path J&—ANH SUE R G AR K zip SO LA B
o BT AP N R @ AR, GIanH URL $5 & 98

MR AR, PR DUIMAKT 2 3R DAY FRASTHE 2% () B A4 F e
BRI AFIE BB GUREATRER B8 A FRRBIE, 2Rkl AR, XX S
MM AT BB R S5 ABLE] e s nd 6 1

PATR A9l 1A SR ARAR AN BRAS WU S 2 AT, AR AR AR T BRI ok i
AL -

TE 3.4 R AEZ HIY) Python A, A4k > BRI ho 2 25, BUAEE AT LR [ BEH AR, o
ety MEARTAAE R ARG, HOHRAES A g
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5.3.3 EAF

SN e s AR FAAT. SABTAWMEEL AT FABZAT.

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

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

5.3.4 THEE

YR E A PRI sys . modules FHAFINF, Python HH MR sys.meta_path, HWEICH
BRI RINF . X LA ARAR LT DA AR E T A A RE anfr Ab BLZ 2 ARROBCER . JC A4k
BRI N £ind_spec () WL, GIrEEZ=NSHC ZFK. SABERE B (A1), 7T
B AR AL e 285 T (0 AT AT SRS SR A T 1 RE AL B A A4 PR AR IR

TSR T S AR A 4R 2 S A0 ] A FE A RE A AR, B RRR [N S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAF) FEAK BAIA IR I PR 4, WG| %
ModuleNotFoundError. R HANK S| A FHREE M LA, Hicr AL,

TLE R RN find_spec () FERATAME =AU B DR F AR ZEBIRE 4R, 7
i foo.bar.baz. N SER BRI MBAESE . X T im 20083, 5 A>3 %0k None,
X T FRERE L, BN SECN __path_ JEMEME. WMV __path__ JBMETCEDIN,
F#51 % ModuleNotFoundError, =S HE— M AEME B IR IAEHN L. AR
GEALTE BN BUH RS A—A H Rk,

X BN K AT DA U Iy To B A o B, RS il I SR i R G2 A7, WIS foo.bar.baz
FE RPATIE R A, TR T EE R (pf) FIH mpf. find_spec ("foo", None, None).
TEFA foo ZJ5, foo.bar Rl s Kl i iRk A, HH mpf.find_spec ("foo.bar",
foo._ _path_ , None), —H foo.bar EWFA, H/g—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ _path__, None),

AT AR A A LS TR A . UL None DAMMYRI RN EE =S 5L AR, X AL B2

& [A] None,

Python J#RIA sys.meta_path HA=Fockfe iy, —FAIEIT S AN BB, —FRIE A5
MNIRGEREIR . G — P08 el 5 A B import path WIREER (Bpath based finder).

1E 3.4 M JU e B A £ind_spec () JABMUT find_module (), JFEMCIH, EFFUELSE
AL, SAPEXSAEA AR LI £ind_spec () M2 lfHE.

5.4 1n#;

YRGB, S ANURRAEBOZES HE (RIS rmads) . 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 dkze)
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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 WIFFEREAMRIBT R, FARESTLRFHR.

o FEMEARPATHIRARD Z 7], ZAPGEAEET sys .modules Hr, X— SR CHE, PRI
ATRE (EREEkEE) SAHLE S BRI E] sys . modules AR IFFERINEEBL N B TCRRI#
RN - 0 I 2 2
o QAR AR, WRZAEIE - RN R WAL - K sys .modules R, (BT AFAET
sys.modules ZAFHIRHE, DARATARVE R BiFas 52 ma e s D i 2 SR e A . X HE
BB, JEE SRR N 2k 2R M LR B AE sys .modules Hi,
o TEREHA) R SEHE R AT Z 1T, FANHI S BEE FAM G (F_ LmEa s etk
“_init_module_attrs”), {ERFZ G 2385,
o BT BT 2, AE AP RHE RS iy 24 S R AT S A RIEA B, hinE
ARUUE BIH TR NS
o FEM# AR P AIEIL 345 exec_module() AAER I A — & iR AE S A LE SRR A RLERL
TE 34 RN SARFCEREE T MESE LR T, XLEAEPAHI 2 H importlib.abe.
Loader.load_module () JFRIATH .

5.4.1 ;g

B K g B2 0L ¢ B A0 K T RE: R AT, S AMLHI I importlib.abe.Loader.
exec_module () JikHEA—DSHORIITHIIRI . M exec_module () i [] ) AE A {ELHR 5 1
i er RV EN IS &
o WERAHUZ—> Python #tble (T JE P BTSN AS N ARAY Y T2 ), In2eas BOZAEBI iy 42 Ry iy 24 25
[A] (module.__dict__ ) HHATHIHAAIY .

o ARINEAR ORI TR ERR , ENV%G| K ImportError, AidfE exec_module () 5%
AEAT HA 57 R W3
TEVFZAGOL T, AEARARAUINEAS 1T DR A — X 4R FEMAROL R £ind_spec () J7yARFIR [l — MRS HERA
Hrnsas 9ol self.

% importlib SEHL G EL AR M. 1 2BITE sys . modules HE ST FRR U G . 3307 S 1 e 5 i J2 4
FARBIRATRETE sys .modules PRI O o XJE T HMSEBUREEST R, APRIEREYE H A Python SBAAEEAEH .
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FEHM R 2 7] AP B 5L create_module () FIEFEMBI R QB & . B2 NS5, 1
REH AR UEEE , 3% F AR e I 2 A ] . create_module () AETFRHN S ik EE
g, AnRBIHGR ] None, S AMLEINE A7 B8 HFEe

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

TE 3.4 UE Y load_module () HiEM exec_module () B, S AMLSS RN Br g B ST
fEHRAE -

NTESIE MBS, FAVGSHHF AN load_module () F¥E, WHREGFEHLFALRBAE
5L exec_module () » {HE, load_module () MEFHM, Nzkass iz ML exec_module () »

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

« W sys.modules WAEFEFE & 24 FREIBEH NS G2, MR LA H CAAERBE.  (F N
importlib.reload () K IIEIEW LAE. ) WHRZL BB AFAET sys.modules H1, il
AR AP S IR HINA sys . modules.

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

o WRMERM, MBERDARREMECTMAL sys.modules HgREL, (HE 1 (XA ER N
BRI, TR B s i ks 5 5 w2 o

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

DeprecationWarning,

TE 3.6 U 24 exec_module () B X1fH create_module () FE XK % ImportError,

5.4.2 F{ER

2t FAEEALE] (B0 import1ib APL import M import—from HAJEH BN __import__ () i
AP, AR iy 44 25 18] R S NI — A AR R B 485 . Blin, WA spam H—ANF
it 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

MPRATUI R AU REAE spam KR FHEIIXT foo Rl bar WL 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'>

iz R 1Y) Python Z4FR45E M, XERRWHESDS NEF, HE LR LS ARG — N EARRE:.
(R AN ) — E B BARAE sys.modules | 'spam'] fll sys.modules [ 'spam.foo'] (FlFE iR
FAZJEERI), W EE A SR N ETE R foo JEME.
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5.4.3 ERIBIRA

SFAMUHIAE S A ) 2l A A MR Z A5 S, R mEz wl. K285 B2 PrA i M
(. BB UL I H R 2T RO B 2 3 AR AR L

FE S ASYIAN (8 RS UL 0] PR RASHE S ARG AL Z (AL 38 , UANTE B BB s AR Ui B G A5 2 Al
PATRLRAY N AR 2 18] SR E ) — R, BV ANRPATIER AR, FEBcA A%
T LR X2 B DA

TR R U B & AR BN G i) __spec_ JRIERFAN A IF. A7 KRB HHLA B TEAN N 23 S Y

ModuleSpec,

3.4 BRI

5.4.4 SAERMEREY

SN S AL FY ] AR R Y MRS LT IR R X L Jm e, AR N B g A TR B iy

T

name___

__name__ JEHEUIPBABIRA ERRE LR WA RAE T ARG HME—HAR R

_ _loader__
__loader_ @RI N FARGAE M BAIRI (I T 5. XEZRMTANE, B
WAl RN N E: L I EE, B APRBOC IS N 248 1) B -

__package___
Ry __package  JEIEMAGE . HPUELIU—F47H, (ARPAS __name_ HUHHAY
Ho MBHUEN), H _package (AN AH __name_ {H. MBERARGN, T He
JRRME __package  WIRBCNE TR, MWT RNV Z RO AW 4 . ELHERE W S
PEP 366.
BB __name_ PRy FRHIH R BN A, MK E LI PEP 366, UM E 5
__spec__.parent AAMRIIHE.

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

__spec___
__spec__ JRHEMIBENTE T AR ZLA A BB BT . XF __spec_ WY IERAACE RF A I}
VER T AEAE 258 s B0 nds e ey ik . ME—MIBIANE _main__, HHH) __spec_ S &if
JUTF & A None.

Y4 _ package_ KE XK, __spec__.parent & H/EMRI.
3.4 R EE.
TE 3.6 UM : 24 _ _package_ K& X}, __spec_ .parent &8 HAERIERI.

__path__
WERBH R, (NS IERE I 2 M4 25 0) , WA SRR __path_ J@Mk. @
ARG, (AR __path_ EAFPHALANFTLUOSZS . W __path_ KR4S,
MIFEE BT B MR PR . A K __path_ 15 X 2T/ AE T L 4.
ANREWBA N ZHA __path__ Jg.

__file__

__cached__
__file_ RMIPEW. WIRBLE, BRIERELAN T . FARG A A EAE B TR R X
IACE __file (BANAEHR R IR o

WEREE T __file_ , WHWPAFKE _ cached_ J@ME, JFHBUELAHRIFRAMRE (FanT
TR SCHE) PREm S . BEE BRI SOR S CAFTE s IR AT DATR] B 0] B A% A7 O 13 S
& (S PEP 3147).
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YRWE _ file BBV PAKRE __cached_ . {Hi&, MM RBAME, R4, s
i) __file  Fl/of __cached_ . FHBLANR—ANIN#ES ] DA RAE AR HE 2 A BE A ST
g, RPN S 2SS

5.4.5 module.__path__

WRPEE S, R MR EA _path_ @Y, Bt

1) __path_ JEMESTER AR TR . LESANLEINE, BRThEES sys.path FEAMMAE,
BIFE S AR 4R — M R A B AR H2, __path_ ilH & sys.path 25| WL Rl
__path__ AR TFAFER AR A A BT S, HE WA DU ES . AERT sys . path BRI [EAEE T
fH __path__, JfH sys.path_hooks (JI.'F30) &7E# I __path_ BIEEE#,

R __init_ .py CHFR AR E S E R ER __path_ @M, M HiX @7 PEP 420 2 555 9 iy 44
R TR, BEE PEP 420 iS5 A, &S RUANFTFERMAE __path #EREMH
__init__.py XM SANGIS B AR S AMEIERMHLIEE _ path_

5.4.6 &EIRHY repr

RN OL T, SRR B — Al Y repr, (HJ2 4] AMKHE LRI @ P i, AR i MUk A o
B S CHAE R G repr.

TR AT spec (__spec_ ), AN H © oA B> repro Q1SR AR SR I 3R AN F spec, T A
ARG AL ) 2R RT AE Bk IE— S BRIA repr. BRI HT ] module. __name_, module.
_ file_ PAJ¢module._ loader__ fEH repr kA, FHARHEA R ME BB

AT 2 B st 0 L
© AURBLREAA __spec_ @M, HARHKE S B SN R A B repro HA ) B 8 4 name”,

“loader”, origin” #{1”has_location” 254,
o MARBHRAA _ file B, XPHIERIR repr 1—750 .
o WNRARHE _ file {HEAH _ loader_ HEUYHAN None, MIMN#LEH repr 29 VERLHR
repr f—#B4> .
o XFTHAWED, AHE repr PAEHBIA __name__.
1E 3.4 iUHE M loader.module_repr () EE5FH, S AMLEIBULE B FAHBEAE A >R A2 AR repr.

N T A Python 3.3, QRN AR X T module_repr () Jik, WSFEZA LA 2 Bt
PR T VAR A B repr. (HIFHERIIIAC 57 -

547 EEEFHEEKY

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

Python 0, 57Rf “EET WA H" GA7 30, BIARAFIR SO 2 G A (L I A & oot . e mifp e T
WA cpyc XM KeARAEER AR, X TRATE TSN pyc 30, Python £l i >R 75 Y5 5C
AR5 45 L MG i (B 5 28 A7 SC A A W i (L L X R 28 A7 AP E . RS 2 B L TS o T B A7 SOk
T AR R, Python £ BT AL I B A — s A BUIE T8 & I A7 S0 X THERER cpye 3¢
4, HEHAFAE Python W< BN E S A7 A ThE R T WA - pyc A SERAT AP @
—-check-hash-based-pycs JEFEEH .

% 27 R S0 T TR pyc SR FERCZHT, Python H SCHsRRLT I ) BOR A E 75 B G A7 1Y
Rt
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5.5 BT HBENEHRS

TEZ HIE 28472 I, Python w7 JLFRERARY G AR ALt ds . Hoh 2 —J2path based finder (PathFinder), &
SWRUG 25 A BIRMimport path. F B8R HIRE— DT RRERALE.

BT HARI AR A S AAE I T A B P MRS H . SRR B SRR
TE A Ak R E ST BR AT AR A H AR AR

BINIS A H A R AR S & LB T SO R G A R e g o L, AT AL B L2 Rk S 28 3L 5
Python 15 (. py 3C), Python #7555 (. pyc SCHR) PAREEEE (510 . so UM FEARHEEH zipimport
W SR, BRIARRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 A,

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

BT AR A AR SR AL TSN 8 RIS LA RS R E AT R AR S H B2 AL, i, AERAR
A M4 URL JEARYAER H , ARA] DA S — D SC L HTTP 15 SFEM 45 EARBERI 1. X4
F (ARAIXES) 20 8] SRR i il path entry finder , VAT RPI—4>% I EIRR A M4
BRI A A o

TR ES: ARV EEMERH T 8B X —ARiE, Hilidmera path finder Flpath entry finder PRASAR1E:
REFFD A EAT. X AR A RAR AR FE AR, KRR, HAES AR AR 7 s 1,
{H ) — R IR A M2 50 drnli, T EAERSEH TS ALEN G, FEEE
#fl sys.meta_path .

MEZT, Bes H E RGeS M E RO 2 T IR kA L By, kb, ARFTEM
sys.meta_path BERET AN IR, HASH MRS ARG PGERA .

5.5.1 BEFEEKS

path based finder 2 5T E R AN IL parh entry “FAFHRAEE (L ERY Python BUERAIEL . ZHHARRKH BT
TRER R RG PR, (HENIFALZRT L.

VER—FhoEsfe i dhas, parh based finder SCBL Y EICHEIAR) £ind_spec () PMY, (HEEEXIATFT
—LEEEINE T, TR R E R AN Mimport path B ANINEL -

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

sys.path @& —MEALBIRFI A RAVE W FA SR EWIRH PYTHONPATH AR H AR £
Fh AR i 2 NS BN B . sys . path £ H TR EM B FRA SR G R EY H 5% zip SCHRIHADL
Al T RBHAEAE “NE” (B0 site i), Bl URL sk 8dis FEAr 145 . 7€ sys.path H HAEH
I%?ﬁ%%ﬂ?%% A AR R BRI . TR A H M gD iR B 55 2 A B B AR E Ok
T -

path based finder jg&—Fhmeta path finder, P 15 AMLH] 28 8 98 b SCHE R B9 3T B AR B A 3R 481
find_spec () F¥EFREBhimport path 2, 243ih] find_spec () £ A path SN, BER2—0]
T FAFER Y Rl b R T S AR __path_ J@PE. W15 path 2404 None,
XFREEEHBFA, K2 sys.path,

ETHENARGSENRZBETRENKE, I B R RS A4 B XY Mpath entry finder
(PathEntryFinder). B AX i dE il EARAFE S R (Bl UHR R A star) ITIRITEY ), BT BEARA AR
MR YERF— D RAFRIFEEAR S H GBI AR S H A4k g . X DZAFICT sys . path_importer_cache
RAF e an 4, HIXAS AT 58 br A7 RO 2 2 4 e 0 R0 3R (CBR Frimporter 3 50). il i3 X #77 3,
Xt Epath entry B0 ipath entry finder 1) #6382 2R A AT K. A USRI PAH i sys.
path_importer_cache BIREAFHH, PAMRGIE T HARN AR IUTIEAHRE .

WERBARF HAFET ST, ETRENERRSIEN sys.path_hooks FRYEAFTP NG, I
WA 2 S R AT A SWE S8, WERRNSEAH . B0 HAX R 2R 1]
WAL PRERAR A H Bipath entry finder, 5725 K ImportError. HTHAZMERAEM InportError %

S et B, A fELE sys.path_importer_cache H1#k#] imp.NullImporter FISEH. HHCKERX SRS iE il 1
None f{# ., %23 I portingpythoncode.
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FoN T IR B Spath entry KU Wpath entry finder . %571 2 W BMEH ARSI Timport path fEA .
BT DR T RS PN RE AT T UE (PR AR SRS
(AR 4 UTE-8 SR EgmiY) , NIRRT TCEMRN S, EWi%5IK InportError,

i sys.path_hooks ZEREEHENA 1R [Blpath entry finder, WIET A AF find_spec () K
VERIFE sys . path_importer_cache Hf£A None (/R IEEIR4% B WA X A AS) 1R [H] None,
FEonemeta path finder FEIEIRFNZAELL,

R sys.path_hooks HFApath entry hook R E X5 R [BI{E & —A path entry finder, WPAF 1
W R R A R — MR B ULRH , FEAE N ZRA R gl

PH TAEH SR - H— DTS FERR RN - AT sys.path PR HAZHIEE R H5E, W
BRI E TAEH AL, W sys.path_importer_cache HARS{EHUEME. HIK, B
AR Y 5 TAEH R E T 2B &, =, W sys.path_importer_cache Jr{fi f1 3 H
importlib.machinery.PathFinder. find_spec () iR B A 2L bri 24 u TAEH s dE
A

5.5.2 HR{ZFEEHREEHINL

R T ZFB A E W R A, BN T S 4 S AR By, B A H B R AR 0SB
find_spec () ¥

find_spec () HZMWNSH, MES ABEERIRE A TR, AL (ATEER)) HAREb, £ind_spec ()
IR EH ) 5 AT B RS DL o X SRS TR (5 gy SRG (EA—DBI5h) .

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

TE 3.4 UEM: find_spec () #HfL T find_loader () fl find_module (), FMEMELCTHFH, H
SFE £ind_spec () K& LB .

BRIR AR 2% H A a8 1T RE S SCBLX I C AR TR P B — DI L8 £ind_spec () o APRFFR
A, RTINS PEEZ. B2, WCRAERR A H & BT £find_spec (), XP-itt i
TR B

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

BT A HA S AP LI, 2R H TR R RE LR AR E A T X AL S
find_module () F¥:. (HEIZELHEHKSE find_module () FEMITHHALANSHA path S (B
MW 0 Sk | RS AR TR AA TR A 4 AR B B .

AL HAERAN find_module () HYECHFH, FNEARARVTFEEIRS B &R A4 25 B AL 52 L
gro IR find_loader () Ml find_module () [FINAFLET— A H AR T, ARG ESH
H find_loader () MAEE f£ind_module ().

5.6 B ESARSE

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

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

AH TP RO T SR [ AE T AR BN — A T AT (IR HARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij iR [H] None gt /Ei5 T . iR Jj5&E F R ICHEE R
N 2M4ka, 5|k SE W B R,
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5.7 BHEMEA

XA RIS . — DA FR N AN BTG . P S 2 A2 5 2R X Y i
W EFERHN A, PRS2 RNE N RS E . B, SE AT REi:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py b 42 subpackagel/__init_ .py ¥, A TFSAERRERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

Yt P AR PAME A import <> B from <> import <> ¥k, (HAIXTSALRRM S —FIE; H
P4 D PR A T

’import XXX .YYY.ZZZ

W23t xxx . vyy. 222 fE AT i RA, {H.moduleY RN —MERUMFRIBEA.

5.8 X _ main__ fY45%EIN

Xt Python S ARGEANE __main_ BBUE—EFIRIGOL. IRUIME S — % WTA, __main_ BBk
SEAERERS BB BRI BRI, 5 sys Flbuiltins AW HE, SIWEARRE, BIHFAEHEIH
RN ERR . KRN __main_ BRI MR T SCROBTT AL A T ARRE s BT FRT AT ) IEEAR A H A e 0T

5.8.1 _ main__._spec__

M __main_ BAIIAILINTT, _main__._ spec_ SPUIEAMVHEGE None.

24 Python [fffill —m BEBUHBNN, __spec_ SPBMAHNARBA W BIAAE N, __spec_ BEHE
_main_ BHAERPATEAHR, zip XFEHE sys . path & H i I BIHTE.

18 AWML _main__.__spec_ &t None, PN THI _main_ mAMALH S
BRI 7

o RXHAPIR

* —c ik

o M stdin 1217

o BRI s T

TEERAERG— 0L _main__ . spec_ FUE None, BPAESCIEMEIAR LU AT A A—AMEEHR
BT A WARAHEEE  main_ PRTTEIEARL, WM -m IFR.
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BEFFAMERAE __main_ XTI RABIHE __main_ . spec_ BMINVHIBIER, EA]
TS TR e, X TATSSE: ] if __name_ == "__main_ ": fRIRAMIHIN
PPN AP R FE _ main_ Ay %3 A1 030 1) S AR T

5.9 FFic] =

XXX fe b2 e —A- K%

XXX * (import_machinery.rst) 275 ZL [T — TR GERIBIRAN W R Bk, BVFa] DAY e s RS A X Aot
fie S LIPS e N

XXX JEFM ) runpy A1 pkgutil 4745 MAZHARE UL TS 4 BT ARG RN S8 20" #Ek.
XXX Je i B K TR Rt __main_ WA SCHY 2 R
XXX HIELA XK __main_ BERATNFHEREE (BIATE R PEP 395 &),

5.10 S3%&30HK

FALH A Python A= 2 ) 2 4 B &4 TARKAYAE . SR (LS DLRT 3SR AT A, (HAER S %
SR GV Z AR A T E BB

JRLUGHY sys.meta_path ARG L PEP 302, JSZERY I IL PEP 420,

PEP 420 4 Python 3.3 8| A T4 % % i1 &, PEP 420 i£ 8] A T find_loader () th il 1K
find_module () E‘J*é?ﬁ o

PEP 366 fiiit | Hislii) __package__ J@ME, HTHERHR g 2T A

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

PEP 338 & LRI AT -

PEP 451 £ spec TR N T XM AMERIERRE . BIELF MBI RFR D FERTTERE L 1 T A
Bl . X SR fVE 7 ARG T — 28 APL I A FR a8 A 2 1 — 289 vk .
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ARFERFRE Python A RIS MOCR Y & Lo

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

name = othername

HHEASHESL, WXMERN name #EiE¥E 15 othername fH[H.

6.1 ERER

YR TR AR R P T BIES B ol R AR, X EWRHE N E K
BRI AT IR A T R ey 5

o WAL —ZHONEEL, 7SR E N R

o BN, WAL SEONEFERE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

SCLCLR R A TR E B AT (B, AR % B EA AR SE0) -« 1 RUAUE SCEATA
ST .

6.2 [F¥

IR FRFR I REAM SR . @ R TR SR T EE. ARSES . i S e S e
ML ATETEE BRSO TR AE A

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

atom
enclosure
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6.2.1 #RIAFF (BHR)

YER R B FRIR S U AR . TESF AT A Fe st 5 — 47 TIRHORE & L, VARG & 54902 $REUE
PRUEASE i =

TR E B AR, RHZJRE T oRAERHR B AT S . S Z4FRAR LS E T, 220 HoRER 5 &
NameError {4 .

RAT R 4 0SCAS B A BRSSO I — AR iR A AP AN 3 2 N R T 3K I BAS AT A~ Bl
Z T RIS R, ESWIURIZERN AR 6k, BB ARaE A B 2 sk i h—ME K e .
AR SIS, BBRTTLM T R HAEA R —A FRIZ. filan, HME—14 K Ham Y2
FIAR RS __spam @Ml _Ham__spam. XAV FAR AT BT 0 AOAH AT . QSR 5 1)
SRR (T 255 NFEAF) , TRE AR i HARSCEUE T . R R RIZRAIAL, WA &3k T
i,

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FIE, AR LR 77 If f:

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

X IESRAE R IR ] — AR E IO BB R (FAFRR . 77 BB PR 5280 - XTI R
FIRERL (%) BRI, AR UE. TEES T @i,

JIA S TMEARAS B SR AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL Y 1
(SR (R R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 302 A AR R A R %
o

6.2.3 FHEIESHIHX
7 [ 45 S I 2R S HE 5 i ] ek U 3.

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

A7 355 B B A R % ZR BRI EREATR TG . RS R 20— e, R
A—Aocdl; BN, B RN R I Y Rk

— RN N AR ISR SR A — R TC A G T ICdR A AR, BRI - AR 7] A
W) (RITR B 25 e 47 A X 5 v] REAH R AT BB [A] ) <

TR CA AR i B S, PR AR SRR PIOMTOL R 2], XSS
B - AAVHERIRAR AT 55007 257 2 FEEC, IS WA A S RICIR B3k .

(K

6.24 JIxR. KRESFHANETR

BT HIHTIE . AT, Python UL T 4% “SUR” HORIRAE, AL A APIFIL
© R U R
« BRI AR R SRR, B 45 X

T AT RN
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_if
comp_if = "if" expression_nocond [comp_iter]

AL AR N R DA for THIAKEANSIH L4~ for B 1 £ TA]. FEXFPE
R, B e A U for B 1E TR — MBI, MNERLRINFRE, K5
BRI f AR AU B0 2k A TR A LA AE— A IE

Ak, BT /il for TAIFRINEASAN, SIS — R EM AT . X RE
PRIRES RS IRI A AR A & g B OMNZ IR .

I/EAH for FAIMPR AN RFIEA S HIALNEE RSP HORE, REEN— DS ERE AT
REMVERE. J520 for TRIPASIRAM for F/a) AR TR B4 (N BEAESNZVE S PR AH
HEATA] BEHO T M ZE M AR R PSR, I [x*y for x in range(10) for y in

range (x, x+10)1],

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

M Python 3.6 JT1f, FEasync def HREF W LAFEH async for F4)3k 1% fRasynchronous iterator. 1r
async def BREUH A EME S0 LB AEFT Sk R IB ML for 8 async for ¥4), AR S
HHMY) for B async for FA), MHREMiIH awaic Rk, WR—MESFHAEE asyne for FAJ5]
F await ik, WHHFRH FFEF X 5T VEEHATE IIEERTMER S 73155 PEP
530,

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

6.2.5 KRB
SRR I i SRR ] e 2 1 Rh R 51

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

R ER P FIIEN G, Nl — R FR s — MR OR IR . iR dE S 70
i— 2 LIRS, HItR 2N ERHYPOREIZ BT RATN FENR . S ft— T, ks
MR A S R TR A T

6.2.6 E88R

P B e SR, 57 B R i RBIHE T304 5 570 (4 BRI

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

EERARRTE RN LN R, HAFEES— RIS MES AR E . AffthiE s
R — R AFRAN, HOURANEZAPOREFMAZIEAX R YRS, £H52R
Pt S A A R T R A T 22

ZHAANREM () ARMES T E AR
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6.2.7 LT R
TR R — D AESE S A AR A AT RE N 25 i A X 247
"{" [key_datum_list | dict_comprehension] "}"

key_datum ("," key_datum)* [","]
expression ":" expression | "**" or_expr

dict_display
key_datum_1list
key_datum
dict_comprehension

FHL IR THE A I 42

R —A> 2 5 W SRR P81, BT e EAPORIEDAE LTI H . SR Rtk
SRR S A O R R A B o XTI VR ] DATE SR/ P 81 v 2 R h AR O B, e 2 S
i h e — IR G MR B R E

WS ** FoR FRIFL . BRRIERAUE— A mapping. FBEFIBESIASR 7. JRZRIHES
FRACSE T S B X AN S Y 5 SR L BT B B

3.5 B ofe: PRl E) T UL RoR , Fl) i PEP 448 §2i

FUE S G RMEGHE XA AR, EFLAR T RIPIANFRIE, ot EARMERfor” FIvif”
TA). BHESAPIATRE, AN EER A ICR SN AR U O AGHT 7 4.

o BRI A IR CANTE Z BT AT /8 X R 228 4 —35 P, (BRYUDR, SERYSRALYIZ N hashable, X
S PTA AT GARHERRAES T . ) B G2 IR rh SN il 5 438 B P DRAF A B fg— s (RIS
I FHERR AT SCAR) S A R o

F£ 3.8 HUHEY: FE Python 3.8 Z i) ML ol , 304 & SUAFSEMIE I SRAEIT . #E CPython 1, {H
LT RYORME. WRIE PEP 572 043, M 3.8 JFUfh, #LETHPORIA.

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 ")"
AR A ST E— R AE g S . HAR S HE UM, IXOTE T8 I BIHE A J2 F O7 6
S SRR .
A A R P AR RS TE N AR R RV __next__ () JrEmmHELAEE T Lok E (RIS
e A A R ) o (2, HAEM for TAYARYTT IR R R 2L RISRAERY, BRI E B iy
RS AR 2R SCRAG I B, A RIS — MER A 1 4 . J52E0) for TRJDA S /e
M for )AL RS TCIEAE N2 E N BRI, A E AT AT RES AT M s e M T AR 5
REURME. Bl (x*y for x in range (10) for y in range(x, x+10)).
45570 HUBRA — S SEOW R ) T AR S . TR S IR —T5 .
R TG TR A AR AR A B TR AR, 5 A R aUE AR A T yield fllyield from
WERA AR RIB A asyne for Ph)Eawait Rk, MFKK FF £ R ERE XK. FPAMIERRE
KR E A R A RS, WNRET RP R RS (S5 2 K25,
3.6 FihfE: GIA T A R
16 3.7 WCE R £ Python 3.7 Z 7, bR g ks BB Easyne def i gl. M 3.7 FFhq, (A
BREICHR T DARE T S 20 A il ik

1538 UEI: vield Ml vield £rom 7ERGUHASHOFE I b O .
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6.2.9 yield ks

yield_atom
yield_expression

yield FRAIERE Lgenerator REL jEasynchronous generator WINHEA S £ o A I BEFE pR 02 SCHY AT
1 yield ko FE—DeREUR N ] yield Fah o fOX AR BUL R — B s, I HAE—TPasyne
def & LRI BREUA NG yield Rk b s B0 i D 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 & X ANEE R0 P, vield FkalRpl e Ve N T 3L P HE S A sligs 2k X
B SV ) — 5B 43

TE 3.8 MUH R 25 1R e sEai e O A s s 2k X B B A i 3k ) yield kX

N EXT A A R A HTIA , A AR PRS2 A T BRI

24— A R R R R s, B R NS, FROMAE AR . SR XA AR A ok 4 ) AR A R
BOPAT . 243X A s i 3 — A R R B, A s R BT IR AT . X — B A TE S —
A yield Fika X, FEICPATHR R, AEMAR & RN expression_list WfH. HEE, &
TIVERTA R R SR AR B ok, Wi RERAS BRI S HI 40 E, F62F8%, PIFRRAE R AT fa] S Ak #E
FRRES . AR A AR 3 — A v, AR AR S AT B R AT yield kX H 2
— A HNER R B B 1B DL sE 4 — 3. KB )T yield ik X BB B8 FH B WA VR SR IR AT . A0SR
AR ZE_ next_ () GEBELETHNER for 82 next () RIHH) IBALE L E None. FI], 1
M send (), BB AR 2 AL 14 send 5 ¥ERI{E .

P A I SO A T R RS PR AR AR L BN yield 24K, ENTRAZ DAL, HFHEATRRET R LA
FEE o A DRI A B PR BN REFE I E EAE yield JE A2 45 Wb AARSEIAT s 12U R HAS B A e
T

Tt ry S5AE AT AT (7 ELAT FLTF yield Sak e WPRARARAE (B 5 | T £ 3 25 5@ IR A i 35 e o)
’fﬁ%Zﬁﬁ?ﬁ’ﬁ“‘Vﬂ?’EﬁLﬁ, REW A - ACAR i) c Lose () T close IR SLVHALHERR) finally F
AT -

YffiH] yield from <expr> Wf, BRI RBLI AN —A AR IHFEARED
TG 0 T 9k A5 a5 20 24 i 2B 2 R . il send () B ARIATAT(E DA Kl ik c hrow () 1%
A ATART S35 G0 R A 18 24 1 7 ¥R N 94 45 T )2 B A . AR @ X ME L, I Asend () $45]1%
AttributeError B TypeError, fithrow () ¥rB05| & & AR FH .

YFEEREREIT, #5 %1 stopIteration LB value {IESMCN yield FiksM(E. B W LA
1E5| % stopIteration WHEAMUCE, WAl DAE A2 — R B3t E i 54E
JH AR A —AME) -

TE 3.3 BCEWC 33 yield from <expr> AZFBIEHIRMA — TR
2 yield Lk ZIRAETE ) A M ME—Fh I, $55 7T DA IS .
UL
PEP 255 - W HUE RS 75 Python I ACE sl v ield IEAAIFZIL.
PEP 342 - jliid B RE k28 9B R 39526 il AP RNEYR PR, (IR DARE A VE T B it AR «
PEP 380 - BT TR B MiED: 51 yield_from iEyEDAT (EHEZ R4 T4 A o
PEP 525 - S2B ARk a8 S 45 PVRE SR B0 AZE ISR T BEXT PEP 492 JE174 R IH L.
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4 i ER- A BRI E

A T/NTEE T AR AR ATk . BT T2 i AL s eR B T
TEEEAE A i C ZAE AT I A MEA 7 #5451 % valueError 5.

generator.__next__ ()
FF b —A A B PR B PAT B M IR TIY) yield b= B E AT, 24— A4 iU o EGE
if next_ () JFEWKESITEE, METH yield FikX B2 PUE A None., i fF S PATEI T —
A yield ik, H expression_list WESREIG  next_ () BRAE. RAEMSHEH
FEAETR—AMERR Y, WK & stopIteration [,

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

generator.send (value)
RIS AT I 1) 2E RS R AR “RIE” —AMH. value S5 R M4 1 yield EikRMLER. send ()
T YE SR A AR BT e AR R —ANME, BUE W AR B A PR AR TR AR B & 5] &
StopIteration. MY Hsend () RKJFah4E MARE, B UM LA None /RS, HHX
35 ] AR yield ik,

generator.throw(opeL1WMeLhua%w%]])
LAV RIS K type KRB FTE,, FFIR 1%L BAS R B LI —AME. AR SR
BEATHE T —AMEMBRH , W55 % stopIteration Fif. AR ids ol BOBUA IHRAL AR 5
w, BEIRT AR, WiZRE e Ra g .

generator.close ()
TEA i B ECET A L B 5| & GeneratorExit., WURZJGANARRBIEF BT . KT %
GeneratorExit (T RMPILAF) W AKHAFR A . WRA g4 T —MH, K2
5% RuntimeError. WIRAEMARS I KATMHALSE, EXPEH/ATME . WRENGRELH
TRESIEFRIE M close () ARMULMEF.

=l

XHE—ARIRAYH T, TR T AR A S e A A T

>>> def echo (value=None) :

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

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

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 A B0 yield a8 3K & f — 2 15 1% o8 B0E SO —

A~asynchronous generator PR%Y .

AP R R ORI, B SR ] — A2 S R AR R G A R . BN RIFHEZ SR T
A S R B AT o S A I SO B AE MR B asyne for iR, REITHELor i
GERUISENFr0E

W 325 A4 AR ¥R 2 KR [Blawaitable X5, ATEAE AT RS Re 8. 2R, PUATRFRITE
B> yield FiF, IR EXHIREE, F expression_list PHIREIZGERFP IR 54
R, HEERERIIIEIRSSEA S, ORI RERAE R YT . FEOMTRE . INER AN HE
e A BATAT S AL PR AR S o 240 THE S R 2B AR AR B O YRR BN — X S G IR, i R EmT A
JARZS ARSI T, il yield Fik X 25— ANMEREH . IR T2 5 yield Fak ARk
PATH R 5. WRMEH_ anext_ () WEER N None., BTG, WIRM Hasend () MEERE=
1L %7 R -

P A AR R AT, yield Fak XAV B € oy SSMIIAT AT O2 8 . (H, AR50 AR e e AL
28k (T g AR B EIR M) Z HIARPEIRE, T then a yield expression within a try 4%
Y yield 2k AT RESFEHR N final 1y TAPATRIL. FEMREIT, B lsfr%s P 4 i 2
{FIRIR AT 55 BERS 2R 57 T2 528 A - i ac Tose () JriEIFa T In& i et 4, AT
VHEfHEER) finally TARFAAT

AT REALBRE A AL, FHIGIRNV AL E L 42 BREL, BEZ RS- AR BT AR
Maclose () HPATHE. XA 44 Z BT M sys.set_asyncgen_hooks () KiEff. 4
HRIERR, 554 a5 AT M &2 8 A EE R LA . A K For a refer-
ence example of a # 2 R 712 /Rl & F Lib/asyncio/base_events.py F1 5L asyncio. Loop.
shutdown_asyncgens,

yield from <expr> FIRAUIRAE T LNk B b O 25| BB R

STERR-ERBHE
RXAST/INA T 5 A A AR BT NI T A e e B AT

coroutine agen.__anext__ ()
R —ANFTERN S, BB TS I TR T AR AR B0 M ERIIATHY yield Fk=fn Bk
BPAT. B— D3P lE Rl anext_ () FFEWE AT, M4ETH yield ik ik H
AT SRR R B BUE N None, "EFEBATIPRFAZEATE] N —4> yield £ik3(. % yield £k
expression_list [HER ML K stopTteration S MH. WA T4 iR
BT AN —AMERR H, WIXFT SR GOR 5] & StopAsyneIteration i, $RiZmdik
REAEC TE M
W EiE il asyne for JEFR R .
coroutine agen.asend (value)
Rl — ARG, BRI SR 2535 AR AT SNSRI send () FrE—HE, It
TEey CRIE —MAL T E AR R AL, H value S8 M 2411 yield Fh XS5 RAH . asend ()
J5 VT A B ) AT SRR SR AR ] A Jase - AR R —ME, BTG &1 StopTteration, B
MR A AR AR T A R MESR 15| & StopAsyncTIteration, Mifflasend () K)5
B A AR, B IPA None MR 28k, MK A AT ARISUERY yield Fik=.
coroutine agen.athrow (type[, value[, tmceback] ])
REl—ATTERERT S, BEREF DA NS EIEALE T K type BB FHE, IR BHZAE S#F R 4L
B —AME, HAE G| K1) StopTteration . R FPA MR EA 4T —ME
OB, PR IR AT SRR R 5] A stopAsyncTteration b, AR s B B A IR L A
P, IR T H—ARE, WA SRR B TINZ 7 LR 4 v SRR R R H 2
coroutine agen.aclose ()
SR — AT RS, B SAEIEAT I ) 54 2 PR o SO 159 (3 B4\ — 4~ GeneratorExit.,
WERZ 70 A A R B E H IR . X PAEUG| & GeneratorExit (I T RMIKIZFH) Wk [H Ky
AR LK 5] & stopIteration T . J5 200 H 545 A48 AR BT AR 8] i AT 4] H Ath vT 45 125 X
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Z P51 % StopAsyncIteration F&g. WRRDAMEEET —ME, ZATFERMRRT] K
RuntimeError. QRGP E ARG | KM MRS, B ERa T SRR E . RS
B RO A T s E R WSS aclose () iR I — A MATAT S0 AT S R0 4

6.3 |3

AR AR TR & P i R I E R . B AET:
primary = atom | attributeref | subscription | slicing | call

6.3.1 E45|H
JEES | R R T A — )2 AR e

attributeref = primary "." identifier

B B ORAE A — A SCRF IR TR | ISR X 5, RO GRS SR B S I - B2 R SRk ™
A MG EAR PR A AR B XA AR Rl R getattr () FIRRAE L. WX AE
PEARTTH], MEKF5]% AttributeError . MMEYE, B A% 5 R BUHHE 2R Z N R E -
X [l —JE T | A 22 UORAEAT RE - E AR R R 52

6.3.2 #HEY
XEFPH) (P47 JTHesRR) s (7)) AR BAh R A3 ke AR B0 22 T4 Hh P — I

subscription = primary "[" expression_list "]"

WO I 2R A JFSRAB R — A SRR AR R 0r 2 (B g R B ) o P S X 5l o
N__getitem () JIRRSCRAMBERIE,
XFFNEXTSR, APPSR G SR R A

R RO, R I FALAORAE — > ARSI O E TSR, SRR AR P 1 i
Frxt . (RBAINFN—Ted, BRI RA—5)

WRIERCAFA, FKRASNIFRDAORIE A — N — R (R

IE AN BOATE 9 H BB b 5 R R DR B 25 (U2, WEFSIBRIEI__getitem ()
TR AE R G AN I BRI TS GXAE x [-1] il x PEIRIG—T0 . 45RE0NAN
— AT PSR U A R, IR E SR AR S B (AZIFIEE) .t X bR S A A
W SCRIFE T MRIN__getitem () J5iK, BERMITIRN T Z R IR F S -
TARITUZ AT TP Z A BR IS 2 OO — NP AT 745

MPRFER BE T MRS E - Z AL FEREL T, N A E XA R
it class_getitem () RITIRRSCFFIIERIE,
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6.3.3 Y1

WRERTEF SIS (PR, JUHESIR) PR E NI TR AT ARk 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

WAL B TE AR TP AAAE— B ARIRALRIA A R RV RAER ST R 5136, BRI AE il Eh 45
PR AT AR YL e S T A AR IS A, ot i SCRF B BT R B 00 S T U R
A BRIX AN SC (VIR B FA AL & IER D) s TR ot ) -

IR BT AR e T — MR R U0 R 5 SRR A i ) B AT AR 51 (5 A I — AR fi
M__getitem () Jik). WERYIRPIRMAG ED—ES, WHER . — MO &)y Dk ol &
WU, B B R I et . U1 A — Ak, A2 %Rk, — IR A
ot — MRS (BIrE L2225 —3Y), MR start, stop il step JRIERF 2714
FRAB TR RS RAE, AR None Bt

expression
expression

expression

6.3.4 AN
JIr R s B T RE D 23— AR5 A2 SR PIAT— AT RS G (Bl function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AN TR (L AN S T SRS NI S AN B WA S

B LA AURAE A — A TR X g (P ORI pR R, BRI, NERTRITE, A5, KEBI
FEABALREA __call () FHEMXEELTEMNE) . rE S 8305 0R e 23 ar ek (.
WE YR 20 L —3Y T RIE K parameter FF A3k .

WRAE R TSR, ENSulid UM RIERHAION BB H. HE, MBS — R
PERypIZE. AARA N ACESE, WA N A6 R)5, TR RTS8, fRRT
i E HAS R 2 (UERARIRAT 5 58— N IES RO ARG 55— A2, RBEIHE) o AR
CHHATE, M&5% TypeError i, M, KSHEMAZEMHITIEE (AI#ERE) None t£:
BFEAL) o M SHUEBISE SR, MR IR 2 AR R B BRI SCRORI BB IETE . (R %—
HE CHBHEOMEM SO R L, 480158 S S A G A EBOAER, 52900 K ig
SE AR 23 L SR AW BT 36525 KRG D0 I 1 25 G o ) AR AT AT — DRI T8 25 (6 50 46 E B,
M£51% TypeError 5. MK, CIHFEEMMIIRSPA NI SHIIE.

CPython implementation detail: 55 5 HL W] A48 0 (i B 2 S0 7 4 B 10 1 0 o6 4. B0 B2 11146
BRI & T 4 . EILRBE DL BT RSB B B 0. 15 CPython th, D C %5 3F 81
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PyArg_ParseTuple () AT HSER) R LS T iX Fhid Ot o

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

WRAEAT R F S HOA G IR EXSEAIR, HLTIK TypeError ¥, BRIEA—PIEXSH
[T **identifier Mk, BERBRHHEE o T 4R KHTBEATI (7 XRF 1N
S SEUENE N SRV IE) , AR 2R KBTS EA—A Chii) =78,

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

XA — a2 B IR *expression MEA 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'
>>> £(1, *(2,))
12

AE [ — R e [R] s SE  ZH0R *expression ARAFH AL, LSk EXARRIRIE AN S KA

WL REHH P BT **expression A)fE, expression WMURIEN—mapping, HNZESHM41E
RN BT MR A XBFEFE (ENMEXXBTESH, dok8n— M FE), WE51A

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

TE 3.5 B A o RO AR TR~ R+~ PRl (B SR REIRAE A A RIFE () Z )5, 1
KEETF SR REIRAE IR (< *) ZJ5. 1h PEP 448 S g

ARSI R T RE, WHEESAREME, RIEEWRATEEN None, & [WE AT 7 sCBT R X 4
AL

AR TL Ny

HP e SCoRE: R B R S BAIT, I LA S BN E . (BRI S —(F 32RO Z
RIS MKIMAR S W3 20 L —5 . GAUERIET ret urn BN, i HAE E AR
1 [

WEFR B ik BRSBTS . A QN B R O iR A 2 L built-in-funes.
PR RIS — B LBl

Rk VAR B 8 SR B, [ HAE ARSI E S WIS B R L — T 5L BiIF
R — SR

PRl SRMAGE XA __call () Ik ERRCRAESEM TR NZ A,
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6.4 await RixxX

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

await_expr = "await" primary

3.5 BRI

6.5 FEHHM

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

power = (await_expr | primary) ["**" u_expr]

I, Fe— AR S O TEE SRR FE SR S0, SEERPRAA I ZERA (BOR 2 IR AR A 4
MR : —1%*2 G -1

FIZFAF S AP SRR N E pow () BRBUELARIRIRTE S SR A2 SR ol 2800 )
SERKITRITIZI . BES S SO MIR A, S5 R A S i AL

T int R BAERL, SEEH A SEERAIRZRA, BAESE —ASECN S FEIRMELT, A
SRR float JEBY -4 i float ZRAUFLEIR . Bil4an, 10**2 3% [H] 100, Jif 10**-2 i&k[H] 0.01,

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

6.6 —TEARMMEH

A SRR Sz 3 B A R R A ek

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

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

;ﬁﬁi@%ﬁﬁ ~ (U AR RS HAEA UL . x MR AU UE O — (x+1) o« BEREMNTE

TEFTA =FEL T, APRSBAEBAIER, K51k TypeError R .

6.6. —TTEARFGIEZE L5, 1627 %9
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6.7 ZRBREEF

TIOUEARIBEATRAE R GRS . WE R A E AT B TR E TR R A RS TEAT A
SV, — MERTIREELEEAT, H—MEN T A RLEE A

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

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

BREAF * ) ¥ HSEW R . WASHECE BEC T, 88— DS AU T — A5
B AURITH . FER—MMEOLT, A ECE R A AR R BRI AR . FEIG— MM OL R, RATR
YIS SR Rt =7

BHEAF @ (at) ) HbrE T HRERYE . % N & Python ZRAISL B ILIZ 54T

3.5 B IfE.

BHEAF /(%) F 7/ CBER) R B S EUWT . WA BCESECR e o R 280 . BB 2 i
—A~ float {1, FEEAHFESRAGL LA HEE: BRI S5 ALt 2 8 floor BB TR IRERISE AL . BRAE
MizB¥ 5| % zeroDivisionError B .

BREAF s (B K54 BB — DN SERAE A SE R PN SEC e R 28, B35
NERE| K ZeroDivisionError BH. SE DA SEL, B0 3.14%0.7 %T 0.34 (AN 3.14
5T 4%0.7 + 0.34), BUZEAFWERMIEARR 58 M ERS (BURNZ): FRMAXHE—
BN AR 4

B SR EANBK AT A I ER M x == (x//y)*y + (x%y). WW/MERSHEATED N E
HREL divmod () R T: divmod (x, v) == (x//y, X%Y) 2.

B TR PITELUE R, R s PR R ER A T HATIH M EAF s (URI@R(E) . 47
FAE AR HEIA S W, Python ZE 2% ) old-string-formatting — 5,

BBREEAT, BUSEAFM divmod () BBCREOE SUNTEE. WRALZR DAL abs () eRECRH
A7 R

BSHAF + (addition) 54yt HSE N . ASEECE UAECNECE, SCEECHHIRIZEEN P S . FERT—
N TRV NN TR N o S 2 i s B/ = 2 ) B € = e TV I S 7 W OB 1 5 e (S

IBRAT - 08D K SR W SRR e B R [l 2R

P

6.8 BHEH

BALa TR T AT

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

R BB ENSHE SRR SRR A SR E i R A
G n IBE SONBE pow (2, n) BEFR. 728 n (igE SCRH LA pow (2, n) .

U B4k abs (x%y) < abs (v) FERCETNE, EXTFAME, HT&ARGTE, HIESE LR hE. B, Bk
A-F-& L Python 3 Si¥CH— > TEEE 754 XURSEEEUH, AT -1e-100 & 1e100 AA15 1e100 MRIMIESM, LN 2
~1e-100 + 1e100, X7EHA FIEF%T 1100, PR math. fmod () REWERNSEE 5H—ASHMERIE G, Fit
AEXFE LN RHR R —~1e—-100, ARy 2000 B BT HAR I B

2R x ISP AEREE T y (BB, Wl T AWML x//y WL (x-x3y) //y K. FEXFEST, Python 20k [l j5—
AEER, PAMERFFS divmod (x,y) [0] * v + x & v REHHE x.
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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

BT & MWADSEATHAL AND (5) 28, WASEUTCREE.
BRAF ~ XM SEATH AL XOR GrEl) i35, MADSELANEEEL.
BREAF | XA SEEF AL OR (8) 125, WS EULAUN L.

6.10 LLEEH

5 CR[, Python H Ay WEGEH ML SE M, IRTALAIEAR . BAkfnsH. 7—45 C AFz
15T a < b < c EAERFB NS GER AL N AR

comparison
comp_operator

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

I "iS" ["not"] ‘ ["not"] "in"

HABGE SR AR (H: True B{ False,

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

BRI YA R W2k a, b, ¢, ..., y, 2 HFRIKM opl, op2, ..., opN NIEGEFSF, Ma opl b op2 c
... v opN z %M+ a opl b and b op2 ¢ and ... y opN z, JFEMARZARZEHANFE
KA AORIE—I

WL a opl b op2 c AFRETE a fl c ZIMIATALAT A, L, W= <y > z NGRS
EEEN (BAWIFAKEE) .

6.10.1 {ELL3K

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

AR a5 XA —mO U REARIVIE (B EBRPRRS) . XS {EAE Python Hijg—AAH 244k
S B, REFF A — DS TT k. H., XA SR BARE R, Bl
W AR B4 NS o RS FATE I T — R E R AEAR S . A TR AR i il S BT
G LU R e S ST X G

HIT T 2280802 object 19 (E3EERIEE) TRAL, BATHM object 4R TRUAMILEAT . KA
PGB S g e kBN 1e () RE A CHILEATH, TEHS A A A,

BROANR)—BUE LR (== =) BETXRIRES . B, BAHRERRS 50— Bk R AR A
&, BAARFEARRS RS H]— ﬁ@lﬁ[ﬁfﬁ %ﬂﬂ%—’i‘%o FUE X AERNAT N B L A BT A N SR Y. 1% 02
HHH) (B x is v iEKE x ==

WP (<, >, <= Fll >= )gjwk&ﬁ?mﬁ%, WEPR AR 251K TypeError. HUEXMERIALT R R A
SR — S Wl

BN — B AT, BAAARFETRRS R SR R ARRE, XA] REANIE A LN G 2 A
ﬁ{)&éﬁﬁ%?ﬁéﬁ QeI Li‘iﬂﬁ%‘éﬁi—nﬁ%mﬁ%ﬂﬁaéﬁtﬁﬁﬁjﬂ b b, 2 NERIHZX

6.10. [tBiEH L7, R162T [



PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

PAR R T B 2 B R AT

o NEEUEZT! (typesnumeric) VA S brifEJE ST fractions.Fraction fl decimal .Decimal HJ
HATRB RS KRB L8, BIAMR B E BN SCRRRT U . FEZRBUH X RRIAY , Bl
et (BFYE) MUNIERRIEAT I HAR S B RS ERR
JEEF{H float ('NaN') il decimal.Decimal ('NaN') J& T 46, (B EF 5L FEED
HEP e R MR . 8 — PN REEME R IR EAE THA . Z200R1U0, R x =
float ("NaN') W 3 < x,x < 3flx == x HNBAE, M x '= x WHEE. BITH 28
IEEE 754 FRifEf .

* None fil NotImplemented #{@ BifIXf 5. PEP 8 MULFABIX G L Y 24 B2l 1s 3 is
not MR TIBHATHRILT

« “HtHISFA) (bytes B bytearray BYSLBI) W BEAT I RIS R IR FLBL . ENTREH HOTR
(RSP e 7 S R T E

. ?f@% (str WS (M T A5 Unicode A A7 ECTE (WEBREL ord () HUSERY) $25 JLIF HEA T
AR

FAFHFI LIRS P8 A RE B LA

* J¥3l (tuple, list 3 range (YSEBI) ] JEA7 IR YRR LLBL, range i A — AN RHLZ A SHFFK
JPHRE . DA XTSRS I — B LU R AR R S, B RANRY U5 & TypeError.,

FEA Hee 4 - U S AH Y TC R A TR U . B A el i B Al — X 5 H 5 AR X
WA BT REBE [ — X 5 A S A I AR THB AT R AR R B AT AR A M
PR i 22 AR () ) - L R 4 -

- W Z IS, EAIAU A A, MK, H HAXH N e EH# RS ()
W, (1,21 == (1,2) NEME, FRHEEARRE).

- WT A EHRFRRNZTE, HFSHE NS CENHFEME (Bl (1,2, x] <=
[1,2,y] WIHS “x<=y“ M) . WRIVICERITAE, RENZTEHFAED (Fln 11, 2]
< [1,2,3] HEHE).

o PIANMUET (dict BSEPl) AERSE, Y HACY S ATEA MR (4, 15) XF. SRR —sk
B L E B R

WP (<, >, <= 1 >=) ¥5| % TypeError,
o 54 (set B frozenset AYSLHI) W HEF 7T YT ES LAY HLEK

BB X0 TR . BT E XERHF (BI0 (1, 2) 1 (2, 3)
MEGAME, BN 758, WA MRS, FVHL, £ 88 M T 5528
RIS (FATATRS Hi— ME LTSI min (), max () Al sorted () AR A
XHEER) .
LAY R R I HoT R B R
o REFHMNERBBA LR T, HILENSHREAW HEIT .
TERTRERTE DL, P A SO R L LU AT oA B B 224 3 — 26— 5 0
o MR %2 H R . ea]ifi, A8 R RS LRSI B i A0 55
x is yEMWEx ==y
o W W AZERFRIY . Baigul, A FIA AN %A R A4
3 Unicode FRifERARAIX 23 2545 (B0 U+0041) H1 34 25 48 (B4 KEH T 56 A”). I Unicode Hi K 2B FA7# H A —
AT AACT, (A TEAE — e G 4 v ) R 2 A AL P ok 3on . BN, IG5 A PR EH T 546 C 1f
PAFH U+00CT7 R fi; b BRAS F& F 4 R 3R, Rl DA —> U+0043 507 EAY K ah 5 4 (KRG H T 548 C) in E—4> U+0327 i fiL
by e 4 (A TR AT IR ER .
SFFAE, HRIEEST 2% Unicode AN BT HLE o X W] RSB e AR ELHE. B0, "\u00C7" == "\u0043\u0327"

J False, BARWINFAFERAMUER— MG EN WA NI RSR T ¥4 C.
BHERIRFAFG (HPX ANFSRUEE A =) X FRFER#ATICE, MfH unicodedata.normalize () .
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x == yfly == x
x l=yHfly !=x
x < yHMy > x
x <= yHfly >= x
o WEWIZRAEBR . T8 (RIZM) 67 8nR T%—m:
x>y and y > z BKEx > z
Xx <y and y <= z HHKEF x < z
A VAT S CT S =R SO ) i O | B S ve VAT ¥ SR Gl S
x == y fllnot x !=y
x < yflnot x >= yGfTEEHHF)
x > yfllnot x <= y RFHEHT)

BEHANRZIAEN T2l FrmemgE (WipsmEEaRmy) . BiESH
total_ordering () Mg,

* hash () WEERMZSREME L MR RIVIZEE BAMEREAE, SGEimic Al

Bive
Python F A5l il 2R X 2e— BRI . 5P b, ARRCTERUR — A BEIRX LEAL A 1)1

6.10.2 pREAEH
BEAFin Mot in TGN, AR x & s BRI x in s RGN True, B False, x not

in siRl x in s BURSERIE. FTrA N EFSIMSE GBI R F IS SR B R, X TR in 6
MEREH A EREE., YT list, tuple, set, frozenset, dict 5§ collections.deque XFEH AR | FiAX x in

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

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

ST R E X __contains_ () EXT__iter () M EE XKL, WURAERE v dATIR AR
T 2 (BRI x 15 2 or x == 2 HEL, Wx in vk True. WHREAIMIAG| % 5%, W
S Fin 51K TR

R R IHR A R IR — A LT __getiten_ (), WM HACA TR E B0 T
B ififF x is yli] or x == y[i] JF HIA H/IYRT S K IndexError HHM x in y K
True, (WIRBI% TAEMEASS, WAERT 0 5% TH%RH).

Aot in Yo SCHRA S in MR AEHEE.

6.10.3 #RIRSLLE
BEAFis Mlis not HITRMARFRIES . HHARY x Fl y 2R —XRE x is v HEH. — DALY
FRARS A 1d () RECERIE. x is not y &P EMRIKZHEME.

S TARE F BRI 2RI R A ARSI B AR, IR RE S B DU R B £ s IBSEAF 2 LA AR IEH Y
10, BIAnPs KB 900 5 v s B R LR g it . 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 HlE AR, LN ES T M R(E: False, None,
A RBNETER, IS FEARMEss (BT, Tl JI%. 7, £A55REEA). Th
HAMEAR BRI EE . H P A SO R ATt bool () JykokE hlILZ 4 A,

BEFFnot S HONRMER =4 True, B4 False,

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

Tk x or v EIERT x KA Q2R x HWENLREHZE; BT y SRAGIH R FIHEERAE .

WYEE and flor FRAKRHIHR W PEFIZEBLNIUCR False Fl True, T EiRPIRZKEM S AT
A MER, PR s A— Y4 H RSB A BANER FA7E, Kb s or "foo' )
AERENE. BT not BRI, NMEHESECHMFEIIEER SR Bl — AR E (B4, not
"foo!' 4N FalseTmdE "' .)

6.12 IR{ERIAX

assignment_expression = [identifier ":="] expression

MR L A W g “fr 44 Rk U7 B R BB ) f—Pexpression L4 —

Aidentifier, [AfiRRElexpression H.
— AN L 92 A A PR DT IC A 1 D0 R = -

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

BCE AR AL LI BRI SO IR ¢

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

3.8 B EE: WS PEP 572 T A RIR(EFRIA TR -

6.13 FHFREX

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

AR (AR “=JCisBAF") (EFTA Python 5 AT B KA L e -

FiEA x 1f C else y HIGRIEM CHMiEx RIE. WER CHE, x FFPORIEHREIAE; 5 MR
¥ KA AR ] HAH

WS PEP 308 T Ay KAAMFRIEAXIITER
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6.14 lambda Fix;

lambda_expr
lambda_expr_nocond

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

lambda ik (F B #H lambda 4 #L) ¥ T 0] 2 B 4 K 4. #£iARX lambda parameters:
expression &P AERENG . EZARAT X E T AT AT 7= S R4k

def <lambda> (parameters) :
return expression

WS BT T A RSBV EAIE . iR lambda kA E 1 R BON BB B TR A SR .

6.15 RixXFIER

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

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

B TR NSRS B —i 0y, W& 20— M SRR ASIFRGA —oud. ST KR
FFerp R FRARF N A BORE

—ANES * FOR T RIFE . HBAERL BN —Aiterable . %] ERIS PRI ALY 5, I
P S TAER A E BT CH . SRR GZ .

3.5 B fE: Fh A B R PR AEAX R, RIh PEP 448 4211 .

KBS ARG B Tl (BUFR £4)) IFRREE AR AR O FER AR, 5 K RIS i Bl
%ﬁﬁ?%@@*ﬁﬁﬁ,ﬁ%ﬁiﬁ%ﬁﬁ%@;(%m@*A*m@ S8 FH X P 2 M 25 B T 4
0.

6.16 K{EIFF

Python $% M7 A7 FA PP 2k AORMEL. (R EAEXHRIE BRI, A ST 2Bk E .
TEPATIUATH, FakARH R RIS AR e T HR(E

exprl, expr2, expr3, expr4
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: expréd}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *expr4, **expr))
expr3, exprd4d = exprl, expr2

6.16. R{EIRFF B1W, #H 162 W 75
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6.17 EREFMH

U Python HIZSEATI LB AT T 845, MiRtfedt (madbE) Flimitfedt (BedheE).
MR R TCAS N AT AR e, BRARmiE Baan . B4 —otiada. MIE ook
WIIBRAINERE A (BT REERNARZTH).

TR IR BRI AR RS A R R e, IF B Ik sa 5 — ik i Ze 24 B A
P

1= [NEESLEN

lambda lambda FiA=

if--else ZFEA0

or /R e OR

and /RS AND

not x fi/RiBHEIE NOT

in, not in, is,is not, <, <=,>,>= = == FBGEGE, AL B R A A T )
| #5755, OR

» $ie i 58k XOR

& s AND

<<, >> F2 2

+ - IR

*Q,/,//,% Fe, HERER, B, Bk, BE
+x, =X, ~X 1E, 1, $#{/3JE NOT

* * i}'@?\i()

await x await A7

x[index], x[index:index], x (arguments...), x. | f#hH, Y15, HH, |BHSIH
attribute

(expressions...), AP s A 55 £k, JIERER,
[expressions...], {key: value...}, | FHER, £58R
{expressions...}

:> pycharm
:> ﬁ?f PyCharm B RLER: =T
) =

B & “pycharm” 3 B @ | @

A A TR FREY B AR R R % PyCharm % AR

3 s BRI T AR UL TEIS & T S R RE e -
O FHBTAF - b SRR TR AT I AR SR — T HAF, Wbt 2xx-1 K 0.5,

e Fg82mW, H162] Chapter 6. Fixz
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CHAPTER /

ERIEA

@%iﬁ”ﬂﬂﬂ-?%ﬂﬂ@iﬁiﬁﬁ*@ﬁio Z AW RIE R ] ATFAE T R — AT NI A 50 B o ] BATE A I FO9A

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 GEFEFEL) BTN G~k
A T LA 7E Python W, S AR IR [B{EA None). FIXATHE AR HAb A 7 Xt & feifr B
T AR . FkaE R AIE:

expression_stmt = starred_expression

FRERSXHTERFAATIR (TGl k) IATRIE.

ER BRI, WRGR(EAN None, B NER repr () A —NFRH, KGR TAT
B DA — AT UG A BRI ) (BN IR MR EE RN None, MAZE R A AL AR i < )

B3W, # 162 | ”
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7.2 WR{EHIEST

BT AT TR () SR RIRRE M, PARIBEURIMEST AR R 18 510

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

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

| subscription

| slicing

| "*" target

(EZF R — TR B3R, 3 5 ke L. )

TR TR 23R @k AN F AR (R RN — AN B HE S RN E, GEErs
H—ATCH) R R R ML B A BARE LS H brs) 3.

TR B AR (F13%) s E LAY . M ER A — DA% (s, v ) fd
BB, % T AE R G Wb A e A A TR P oA R, W EA T2 T fes | K 7. &%
FhZEA A AR NS | & ) S af i R 28R & LA (B Wm0k R 2R eE ) —T),

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

o WUEREARYIRAEHANES . i AVES TS N R bR, NPT RREL % H iR,

o TN ZNF G A 5 H ARG FER [ BT AT BN G, IR B TTURE R A A A T R A 2R
POINA:SIER T

- WA BRI RS RSB R, X SME” Bk Wz g2 /nsih5H
TR 1) & T0URIC U — R[] 085 ] 26 AR X 5 o 12 AT 3 X 5 il T ) 08543 A 2 3 A 40 I i Mk 1
AMEHARZ BIE H bR % ERIT R KR TR RS N E B AR 2GR H AR, SR )%
ERXT S BRI 5 R RIRME L N E H AR (ZHFETTLURZS ),
= N XSGR HA 5 H AR F AR R IR AR A S, X SR 4 A B A A
N EEER VAR S R T
PG MRAEL 25 B B AR BV EF AT = I b e s
o WS HARARRRAF (HBK) -
- WRZLREB BT Y ui B global Bnonlocal AT ZAFRRHGS 2 E 451 H
TR 24 25 Rl AT 5
— N ZAFRERE I8 2 B 4 R A 2SR B nonlocal FrifiE HIANZE 44 25 [ AT 4
RZ AR E LW 40 WK B 405 . X W] RE S8 BI040 BZ A R RS i 5 | TH 803
T, WG G ARG R E AT R (ASRATAE) .

o RN G HEESIH  SIHPR IR ER SR, BNARrEE A B nT R E R 4

TWKF5 & TypeError, AP ZRRE nT IR X S RIE L5 5 € B SR B o E I TIRE,
W25k FH GEF N A AttributeError (HH AR K ZK).
R AR G RSBl HE S | AERMLE BT W MIES L, WA MRk a . x ATRATS
WSl JE e (WSR2 Bl Bt AAEAE) 2@, MR a. x B EEBE NELplE e, HArns
IR RS @M. B a.x BRI BIA— @ mHFE R E M R A RA g m— 128
P, NZEM 20— A8 B S Jad A E A RAEL Y 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

78 AW H 162 Chapter 7. {5iEn)
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SR IAA— A TS B, flindid property O BIEHYFHLEME.

o QR EAR IR SN RB R QPORME. RS E DRSS (05
) BMWXS (FIIT) . 3Rk, EahERA S PoRE.

R RS RIS (GINsNE) SO A — R AnHON e, RN b P8
JE o EERMEIUN—A/NT PR AR VAL, A RHE SR SR (45 % AR E R 551
Ui, WRRGIEMERE, fF25]% IndexError (ABHIEUT SR RE 51 A MBI -

R E AU — WX G (Blan7 ), fhBORAURA S5 i SR AR AR IR AL, AR5 S
Hh A AR 3 B AR G (1 SRS o 3R] DA e — A A SR DG I DR A [ S 1
AP EA A (USRI R B ATTAE) -

XTI E XS, SWM__setitem () JIIRIFHPARIE LIS EL.

« WEREH N R BIHPRERLRR NSRBI 454 — DA PS4 (Fns)#).
PRAERT G 1 2 g — MR R B P A G Tk, FRS ER R UURAEAE 1 351 iR 1
BANMEA A BT IR BT AEN Y R IR R e, M EP K.
SRR SRS BN T BRFFIK IR . e, RFERT 55 AR 751 i 5 8r
Bz Y Ao VIR WK BT RE S RE T 0 KRR, X S7E HARF A VR B0 T s H AR 751
B

CPython implementation detail: 7545 <C8lf, HARMANERU1E S RS MAEMFE, TREe
FEABSAE BT B R, SECR KPR AR5 B

BRI E LERELTFASHTFANESE “FE #78 (Fllla, b = b, a &HPH LR
M), HAERRMEA A B 2T Z N IWESEMNA S LTI, XAESNRE. B, DUFEF
F2ATHIN [0, 2]:

-
([

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

S
PEP 3132 - § JE I A G ¥rfe X *target SRR RITE DL .

7.2 ERREIES
SRRV ) AR A BT o s SRR ) 0 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = ny=mn | n__m I Wx_—_n | "E=" | n/:" I u//:n | no—mn | Wk kT
| nys_n | Neg=n | ne="m ‘ nA_m | "|:n

(EZ R A —35 TG =S s E . )

SR IRAELTE R H AR Zh A0 FRME (5l EE R AR, Bl AR AR R ) , A
P BRI IR A TR E 10— JCis 5, HEPRIRES R H AR BARSBORIE—K.

WSRIRAEEA B x += L AAME N x = x + 1 FEROUEIFIEE2EMAIRCE . FERsR I AE A i
A, x (USHERE—R. TH, FERRIELT, SERMEER FeiiTn, WitduitreagE—
AFFGITRHMRES B AR, T2 ER B R4,

AN F @A, W S A TR 2 ar i A F 8k, flan, ari] += £(x) HhEEL
alil, RJEX £ (x) RIEFPITINERME, REHERERHE ali],

I T HE BN TE A R IR 25 A AN 24 HARBY B AME L, 3650 I (A AR O TR B A A P 25 3 3 (AT
o MU, BT ATREAAAE R EAEAT RO BIAME L, SsRIRE S A AT ot B S — s s
AHTA

72. W{EES S5, £ 162 . 79
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T RIET R AR, FXE IR R % T 5 A0 50 & b o B IRREE ] o

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

annotated_assignment_stmt = augtarget ":" expression

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

A ALIE &) BZRHET URFERAS H AR,

Xt BT B R AN RAE H ARt 0, SRS e 2R BB A ot AR S ORI - A—IRFIRIN R
iBIEM: __annotations_ W, RE—MRAERATE (WA SPRELR) B EIgORERRER T
o BEIRMN RS HAE BB AT AR TAAT I R S e AR & F sh B

XA RA AV ENIRE H AR OL, SRR B Ik, AR BoRME, HASRAT.

%Eéi—%ﬁﬂf PR N bR, WA PR A ) SR Ae B o AR AN 2 1 R 5P P s 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_ () WHERIL.

S0

PEP 526 - 28 s brdEMiE i iz u30m 7 ird A (A m LA ) REEE, AR
RSk T RE

PEP 484 - RRIPLR ZRBUYI T typing BB LA N FERAR AR PARHE IR, WS A TEA
IDE Jrfdi A .

T 3.8 WU BAEA PRI VA E A 2 AR b s UL . 2 A, ks (Bl
RMEESHTCHERN) 2 FBOREH R,

7.3 assert &%)

assert 15 AR TEAR PP AP AR MR = o feg (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 (expression?2)

PA LSRR __debug__ fil AssertionError f§nHA T E AN EA &, ST LHH, N
BASH _ debug_ fEIEFEOLT N True, FEWRILLI N False (X Eﬁﬁé‘ﬁ?aﬁIﬁﬁ -0)o WIS
BERPERAUE, RIS E AR A o assert iR A AL ATACRD . 3§V B L TE AR B P e & Rk ek
BT BB MEGB R — R B 2R

WA{EZY __debug_ ZARIAM. %A B RINESTEMRER H I E -
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7.4 pass i)

pass_stmt = "pass"

pass MR — BEPHATH, H2ER KA. B UIEE 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, SIMERY € O AER L. AR FFEAIEN], Haath—2R
H ARG R I B RF A2 22 A5 B U W B B — 1> E A

ARE I BRI AR el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e S A ER—
R global BRI M. WRIRLARABIE, K25k NameError,

JERIET N HIBCRITI R BB SR B2 FH B I U0 5 R — DU R BEAR S TIRE S — DA 26
A=Y (B — e YR X R PGER) o

FE 3.2 R AEZ BiA T, SR — AR PR E U B A B, R Ry 44 2
[ R AR

7.6 return iEfH)

return_stmt = "return" [expression_list]
return IR LR S IMBIT BRBUE SO E RS, Ao BT 308 iR ErAi .
IR TR AR, ERPORME, BNPA None AL,
return EIJFYHTREIAN , HAZEHS I (5 None) /AR [IE,

Y return RERIRE N — DA finally AR try AR, % finally THEHPITAEHE
1E BT %R AL

T ERER RS, return IBRFRARAC T FE Stoplteration #5] %k . REIE (40
BENE) S48 E— 1S5 k& StopIteration il StopIteration.value @4,

DS HERBEET, — D Wreturn IBEMERFHERBC 2 WHFHFH
StopAsyncIteration #{5| K. —PAEZM return IERTEF AL NG R BT S R EOEAR IR,

7.6. return {E) o7 B 162 T 81
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7.7 yield i&)

yield_stmt = yield expression

vield {BAIFEE X AT yield Fik K. yield {HA) 0] I KA WAL A5k yield 263k 21 v st I a4 25
METES . i, PAF yield i54)

yield <expr>
yield from <expr>

SEFT AT yield kiR

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

yield FRAXANTE) (AL E Lgenerator s FEHT ,  F HLACH T A2 1 pR B s BRI ES AE pR Bl X
] yield 5t A ABEASZ E SCBIHE A i A5 s o 5 {1 10 PR 4R

A Kyield B XEEMTTESFyield x5 X —,

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
QIR RIBA, raise KEFGIR G HIVEREN G — OS5 0 24\ E 0 A B0E )
BE ¥4 5| A RuntimeError KRR
WG, raise 2RFE—NREARKMENFEXNSR . BEUAH BaseExcept ion B FIEEEEH], Q14
BR—NE, YFEERSEE N SE S IZ IR RS S L.
SER RN R LRI, AR,
Y R R BE 2 SR A I R IR CHR B ] H Y __traceback_ JEME. VRWDAGIE

—AREIFRHE with_traceback () BRI (FrBAR Il — RS, 4 EWH R Eh
HBH) SRR, B

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

from FAIM T RFHE: WRA R TA, W A RI& XA 73— E sk pl, BRI 5
__cause_ J@IEBORBRBIIIGI AR . WG LA ERGACPE, W5 HAEREAT Bl 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 AL B final 1y clause: P51 %, FPARIPLE] & R AIEEN . Z w55 4F
POREREHT R A __context_ J&IE:
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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 IETEATE from 4] 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

BRI S EETTER o 8R4 IR BT ey 73 & 8.
TE 3.3 U B : None FIAE ALV HE FAE raise X from Y H{ v,
3.3 FiIhfE: i _ _suppress_context_ JEMSRIHIREE E X EHSIER.

7.9 break {&E4)

break_stmt = "break"

break FEEIE E RS M BT for Biwhile TR BRI, (HA S H BT X068 PRI s R e 2E 5
SUTHRERI RS .

ERXARLEITNINZIEER, MR ER) else T4, BaBkdix T4,
WER—A for TEFR b reak TS, IEFRAYE ] H AR 2 PRS2 Rl

Ypreak FHERIRAE H WA finally TR cry BRI, % finally TRSEHEITREFEIE
EIFRIEER.

7.10 continue &)

continue_stmt = "continue"

continue fEIIE ERS BT for siwhile MEERRFTHRERUIE, (EAS BT Z0GER A A B K0k
PR ERMEIITRIEHINZ IR T — 2.

Yeontinue FHERIE I — A finally TRty RN, % finally THREHIITRIEH
FOETFHRTEERG R — e UK

7.10. continue &4 T £ 162 T 83
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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 5] (R from T4)) Sy IAT:
L AR — ML, AR A 2 B W R (A .
2. TEJRERtr 4 2SI ol impo rt WA R AR BT AR BV T EE SC— DR

MIHAAG 2D TR (HES 0 0) SRS B A TR BIET, 1R X 28Ry 9 a0 U 7 Y
import 1#4]—FE.

B PRAVEE AN BB P 5 A A 28 IR RN, o g 1 e g AR Z R
BRI, AR T E S ARG T A8 TR WEERX— SRR, Wl RERE IR TT
EARE, SRR, AR TR TR I A] A2 T AR

R SR B SR A, AT LA R AR =05 X — 2 AE Rl 44 25 )l 2
© R Z G WA as, WIRTE as Z M2 PRI B B8 E 2 T 5 AR

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

o QRS AR R fie R, DAL S AR ) B g J2= L 1) 44 PR B4 7 B S vl i 44 25
BN R 2t i Z AL T o BT S A AR RA 20T 1 ) JH 5 6 MR 42 B oA U5 Il A RE L 15

from JEAHF 1 AR S fo B A — s
L & From TAIIRE B, QG D BHE 2 MBI WG AR
2. X F import FA) PR E R MRS
L KA S AR A A %4 PR JE
2. WA, HRSARAZATR TESR, RIEFHRG A S AR A %R
3. QERAHFNZJEM:, W5% ImportError.

4. B, FFXHRER SN R4 258, RA as TR E WA TR, 50
B2 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 o W R H

WRARIRFFIN RSO — DS (%), WA SO A A 4 FRERRF% impor e TR B ERI 1
Ikl 28 7 2 Jerb i 44 25 1)

R E S R 2 AR AR R i 44 25 (B A0 __all  ASEOREEN; WA
XL, EMAR—ATRERIE, AR IR E LS F AR IR. 75 __all g4
WREBRA N NA T B UAEAE . 2R a1l PCAH0E L, WAH AFRRIE AR & e oy 4
238 PRI BT AN DA R R TARF () AT FR. a1l W SAFEEEAN A APL B H bR
e AN TR JE T APL g — 0 (900 (B ANLERLER A TR ARG A AR ) o
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WEAFE X FA - from module import * - (UFEMRRZR PR feir. 2R 7E el s B0E Sl
FHHE){%@I%\ SyntaxError,

Y8 T AP, AR E B X AR 4 — e O A S — N R e, W]
PATE [F]— A f e JZ A AT AR A, T8 A4 PR 3l AR From 22 54 B H mi 4, v (il
FABTE A, ARAT PAFEAS T8 0 V) 24 BRI DL F5IFE M Bl (2 R A5 h 8 B 2 b2, — Al
FRRNEPITFANERITER M, WA AT RR B MRS A RS RN B, K
HWAEHE. UL RARIMAT from . import mod By FrAb{i & pkg M NAY— MBI, Wi 4R F
A pkg.mod, UWIHRARIAT from . .subpkg2 import mod AL E N pkg.subpkgl MAREEFA
pkg.subpkg2.mod. A RAXFFARRIE VLIRS FE @ ta x5 0 —Arr,

importlib.import_module () #EHRMLH KA B C 2T AR N R SRR .

Bl 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 IERR TR 2, FE ISR @ B Y 24 6 IR 58 B R SR B2 Python 4T R H AL
SRR ERE ) A BUE X

future {EAJH H B2 (AR TR P 5 A TR UULR Python RRMMA I E WA S . ERVFET
BB SR HAEHE UARE 2 F Y A AT RS 58 2

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

feature = identifier

future TEAJ MR SE AT SR G2 B . T DA AR future i8] 2 HiAT 1A
o RO SRR (AARAFTE)
o R,
o 24T, A&
o HAth future {E/4].
ME—FF 1] future i57) 1R #77E (Z 0 PEP 563).
future 58] B 5 0 BTG 1 S 424475 8% 24 Python 3 firiAB] . EdfuE absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
with_statement. EAIMBEMNIIAT, FHEMNMRZNERIIRS, REENIEY T R
future TEALESR PRI S WIH BT IRXT £ - XAZ CoAe) 1 1 S A0 AR 5 5 2 8 A BOAS ] g AR SR S 8
BIEREE E BB ARG (FIAHTIER ), FEX PG DL gnidas i fETs 2 AN R 7
TORMEHTEIE . AR e N REHER BB T AR

AR L5 2 W AT IRAS i BEAE MRS R A R CoglE S0, AnARIEAS future 3F5m) 60 2 R A REPE
M2 5| % iz it a5t o

BB TN SCS AR import iEAJAHF] : AFAE— G SCRAFA U AR R __future__, BRTE
PAT future THAJI AEFE ) T XA

FARY A A7 it BT future T547) 7 I3 A O35 R 41
T A R R A B L AT 5l 2 A

import __ future__ [as name]

XA future 1545 B R — AR BOA FRIRIE LA R B8 import 154
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FEERAE R, 1@ad %t Code compiled by calls to the N K%k exec () Fil compile () B BT gmisr) AL
AR T — L&A future IR M 2 v, Gl future 18] B RERIHENEAANE Lo AT R
A PAE L compile () WYRTEES BN AT ] - 15 2 FHZ R A0 SCRY DA T IR

FEAL B A R REAR R /R AT B A future TRATREAEMERES: Sl LR IS PR 2. AR — AN REAR 1 5 30
T -1 BIUFSN, HEA T MEARLIRRIT, HIZMANE fuwre i54), ERERXEA ST
AT A Z JE AR R R

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

7.12 global &)

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

global WA M T AL HT ARG . ERE I ARy & /A i, B4
JAAERIRAEA T REA I E] global T, il [ 2 &t ] DASE 1) 42 Jsy 28 B i A FE B 42 Ry g

fEglobal R A A FRAFHAER —UEHRNI% global A2 HIA A E A .

fEglobal BRI ATRARE SCHIERIES , ARILT for TRFRIERI B AR, class & X,
@ﬁﬁ)\( import l%/ﬂgﬁ’}ﬁ§$%&ijo

CPython implementation detail: 47 [ SEEL I AR50 ZR T A 1) _EaR BRG], (BARRFAS B 243 HEX ) B
H, NSRS BB WO R 2K, IR AR AR 1 & .

PR DS dE0: global @XENTENTES . B global /A [R B AT AAS A VE M . R
o, EETERMLA N E exec () BREFEAFR ARSI R T global B AL &A% R E0H Y
A, AL S FEX A8 P AR 232 B E i R B H RS H Y global AT . X [A]
FEE T eval () 1 compile () BR%L.

7.13 nonlocal iEf)

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

nonlocal WEAJSMERFITEN 44 R 1) 2 HITE ol i) A 5 P U 4052 1O B R Ae B DAA M AR B, I
FHINREAREERE, DA ERIERINAT N2 SE R Rl 44 25 18] o XA TE ) SRV WS 20 10 AU A BRI 8 0 Sy it
PERRLASP HAR 2R (BB ) A Y P AL

Hglobal A HIHILHANRE, nonlocal WEAHSI Y4 FRAAIIG 1) Z HIAAET (5 1R sz
MZ85E (FEX AR 24 R BB 48 E I A IS RERETC S S E ) -

nonlocal IEAIFFIH A FRARE Z BIAFAET FRiR I RS R 48 fHnfh g .
S
PEP 3104 - i M21E B8 488 G Xnonlocal iEA)FHTEULRT .
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EEEARGGHEER (504 MiGa; NS ARRNr S ol i ir i & e iEan T, @
W, AEENSERESTT, B PRI RN GRS T 172N,

if, while flfor A MR EIEGIERIRARMIE . € ry AN — AR5 & A5 20 PR/ AR
f, iwi e h A SRR — U B AT R IR A I AR S5 AChS . s RIS E e s B R TR &
IR

—HREGERR A A AUl — TR RS AT A AR REER IR T
AEREAE T HIA M GRS A TRSR A — M Al i SR T I IR A — A B S 4R TR
sl AR LA AR DU AE TRISK I B 5 2 Ja SR A AT — Sk sl S B
ZAMIRIER], S WA IR Rt — T 2T, R —MEAN T4 e &ine
W GTEA WRBRRAGIEN, XL NIEMERA LN else TRBZE T 1 £ 147

’if testl: if test2: print (x) ‘

EE R R RAERX S NS 9E LB SR, FIEA T RBIY, Brf print () N 8EEH
AIFT, BEEHERIT:

’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 A BEUREE — > DEDENT. R SSHEE I HEr) R LA B2 A — 1A
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REAE A TE R TF LB KT RISk, AR (B2 else’ [AEE Python Higil i %Kik
B 1 £ TR RAFI) o

AT PRUETE T, DATR 240 TEA LN R R A1 RO O B AT R A

8.1 if i&7)

i £ TR R T

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

Bl R B B REEERE AN EE (S F RE T THREESBRENE L) b
ME—VERCHY—A>s RJERATZ TR (I B £ AR AR A 2P TEOR(E) « AR ik
NBRAE, WanRelse FRAURIFAERSGINT .

8.2 while iEH)

while WA TAEFRIBAREF A E R OL T A AT

wm.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

RAFEE AR, I HARIE A FUR AT — ATk anRaabsUEh B (T RETESS — Ik
Ryt A ) AR else FRUAFFAERRBIATH L LRI

BT AEPR break IBATESATI L ILIEI AT else THIK SE—THEF R cont inue
TERTET I RF B T A i A R A 0 0 R [ e ek X

8.3 for iEf)

for IRRIMITRIFS (PIANF47E: . JTTAHESIER) SRR O R R Te R TR

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

RRAINELPORME UG BNE AN ITERXR . RGN expression list BGRAIE—
MENEE, NEREREHR A I T— AR, BRI F SRR i — B, A —
T SAEARERAE N (B WK% ) BRI 2 ARSI, G TR RETT. YT Te
OXSAE P R kAR5 % stopIteration FHINILZIKAL), else TAIM FAJRURIFAER &
PERAT, FFL AL

F— TR break IFAAERI T & ILIARR HA T else TR S — TRk H I cont inue
TEAIESAT ISR B 1R A R R R R N — AR SE T, BEETEDCA N T HEAE else T4)
AT

for FFFR R H ARSI FH AL BEIEATIRAE . I0RF 7 5 2 AP IX SR B BT IR, L3 TE for FEFR A Y
B

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 IR SE IR S0 4, (HRURES) R as, M EATHRA RN SR Bkl . $2s:
WE AL range () &Rl ER A EEDF S, & T Pascal Py for 1 := a to b doiX
Rl BN 1ist (range (3)) £RMIFIFE [0, 1, 2].

Hfig: YPITEIER R BB s A — MR A (X A TR AR T RIS FPRIplans R ). 2 —14
WESTH RS BT R IR ER F— DR R, AR UCR U & BT Rasid . 4T H B (E R B P 51 B I 0
LIk XERE MG ARATFI B 7248 (280 M—31, F—Itaeiid (RogH
PRS- AL B E AL BRAY M BT AR S ) o R0, RS TR 3 91 24 1 S T T 4 A — S0, 224 i
DAEPEIRH) T —R ARG B . X P EURRBTA AR P85, G G 17 TP MR @ X B AN PP 1 A8 U
KB EI A, BN

for x in af[:]:
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 RELIEE. Yery TAPEAKERFER, BAFHAABEXPET.
Y try TRFPRAERFER, FESINFELBEIER. RS except 4], HELFHX
S AHICRCH TR ARAFAETCR I except 741, BIUR iG> EXRFILEATMISFE . X
AN except 741, LFBNSPOR(E, WEREGERGR 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 RIS G I F A ARS8 2R T A s

UNRAEXT except 413k AR R AORIE G K T 50, WJFORIS AL PRES IR R 0BG, e A AU
VA AR RS R E R (BRI cry RIS R IR ) .

BHRF|—AVLELAY except TR, PR R R ELT 1% except TH)7E as KRBT ZSEERNH AR, A4
FAEM R BTG, HF i except TRIMKHE AT . AT except THJERUAUA AT PATHY TA) M. 24335
TAYPRBAR RS, TEH B wy i JFREIIT . (X EME WRX T R — W A A i B W
ANERRER TS AR TN R AL RS y T, UANZE AR FRERRAS AL PR SR )

M as K HARIRECY— W0, ERHE except THSTRINPEHER . XHHYT

except E as N:
foo

B 5 h
USSP R SRIIR, AR final ly FAIEMSILT S R, 5L R SBIRRRNEX,
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except E as N:
try:
foo
finally:
del N

R E S U AR — AR B2 R A BEAE except TAIZ GBI E . S8 WSR2 eI T
BT SR REOLT , ENSEBOHEAR NI IRERS A, BRI R AL o PR % B2 AR R — bk [l
o

TE—A~ except AR PATZ BT, A K FH A BAE sys B, it sys.exc_info ()
KV, sys.exc_info () iRE—A3 T4, MFHEE. TR EFIREIPIRAR (S WirE LD Z%
i) —7), ATERFPRRERE LS. YHABERE R EEOR I sys.exc_info () BEEK
50 (VAR JRME.

W TR BT € ry FAREHS A S| & 5E, HHEAE I Treturn, cont inue B break i&h], Wk
else THAPRIHIIT. else IBMHPHFFASHZ AN except TN,

WRIFAE finally, E¥HEE—A HH AHEF. try THSYIT, B Tflexcept il else
). QEPRTEIX S ) h R AR AR AL BRI S, %S W IR . finally FAPRFIAT. a2k
FUEWRER FE , ERTE finally FAMKRBHEEN T K. MR finally FAGIET H—A5#,
PR R S S E N LI 3. R finally FHAJPUT T return, break {cont inue 5],
IIBELRAFIY S R T

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

fEfinally TAJPATIIN], REFPABERREUR H {5 B .

M return, break 8{cont inue i{EAIE— try...finally iBAI t ry TAEAMR P REATHY, finally
FiEA e TEEITRD BT,

PR R4 R el 2 e e B AT W recurn iR PR R E Y. T finally TR 28T, BILHE
finally THIFREHAATIY return iG] EE e BEAATY:

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

HRAFEWELAE LT M 7 —WHE, AR raise A4S EWE B DAfEraise 1% &) —5
.

1E 3.8 U 7 Python 3.8 2 i, continue i RAVFHEfinally FAPFMA, X B ASLBT
TE—A AR

90 L6, 162 W Chapter 8. E&#&%4




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

8.5 with ig4)

with B4 TS A MR E T SCE PR (B Wwith 12 4) L F U872 %2 —35) @ X S A RS B it
1o XAVXIERAP t ry...except...finally R TEEE L EHLE .

with_stmt
with_item

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

WAH—A “HH” Wwith B RHRFT SR
L ERSCRIA (FE with_item Wiy pg2ika) SRIELAIRTG— A B R SCE HAR .
WA LTSN __enter_ () VMBJGEHH.
WA LT SCEBIARI__exit_ () DATRIGLEMIA .
KRN S BIgRI__enter_ () Jiiks
MR wich TP EE—NHIR, ¥H__enter_ () BIREMEFHEIRMES .

wooA »N

i with IERSRIENER__enter () TrikaRIIN R Z AR, W__exit () KFEZH0H
Mo B, QRAERS H ARSI FRIEII e 2 A4 R, WIS AU E TR AR AR R AR s iR Z0UF
THAYE 6 2

6. PATIEAIA.

7. RAEPM BT SUFBERN__exit () Jrik. WPRTERRRR LR i R g, WA, g
HBIHE SR ANEAS B L exit (). HUWAIE, FRI=1 None 4.

WMAREAERPR R REFEY, HHEE _exit () HEMREMEAR, WixFHE29E
WoIk . MAGRIEENE, WZRHE2PE0HE, HokghdTwi ch A2 JERTER .

USREAD A T S W VAOMNIAT A PR, Wk H__exit_ () RRIHES G2, FHFRAEI%RE
AR M I 0 B AR A B AR AT

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)

WRALATH , WAL A wi th iBARE R FIZ A 1R SO B 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 wi t h iBAFLIEHIA . 35 5FR .

8.6 HEE N

BRESCE SO P R CBREIE 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 278 24 B SRyl diy 44 25 1) HORF R B A AR 4B e 21— AR B0 5 (BRK
E&ﬁﬁ@%@%%%ﬁ?@ﬁﬁ%@ﬁﬁ%ﬁéﬁﬁ%?ﬁ%ﬁ%,Wﬁ@ﬁ%ﬁmﬁ%@%%éﬁ
fiv 4% 23 8] o

PREUE SRS PATEREUA A 24 BB R F i A & AT e A 2

— A RRBE ] AR Z A decorator FakF T AL . 24 R B0 SONIRFAE B 3512 pR R0 SCA A Tk
HOR R e R ORI SRIEER AR — DRI S, B2 PAR RO RAE I ME—S B SB -
FOR IR 0 B e B0 PR A R IO 5 . 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 A6 R EOF A 2 mi 98 € B 45K func.

TF 3.9 B MBI (T A %) assignment_expression %M. FEZ HIRASH, BLiEyEN
O, FES L PEP 614.

% A A RSV 1 S — S AT tH B A S I e e o R __doc_ JEYE, R E docstring.
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Y AWEBN S B B A = 238 XSAERIEAN, ZRBOgarcon A “BNESE”. TR
AEONMEMIES, KX argument 7T VATEVR I g s, 8BRS 0L T 2 IES M BOAER . R
—MESHABIMA, JEEEHTA1E"" ZRIRIES Wb BB A BONME - XA )R IR R AR TEA A
#ik.

BRINE S 2 ERAT BRABOE LR T AT POR N XTG4 R ROE SO 2k 2R —
W, FREIE TP AR TERRR I IR o X — mAEBNES N TSN G, BIang1) el 5 S Ay it
B IE AR A AR R BB Tz g (BN 5 a7 —5) , WSz EEGAE B k.
%@ﬁﬂé%é\g]@ﬁﬁ%ﬁ%o Geid MUY — NI R M None VESMERIME, IR i H 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 S B T LR R R — T A R i d . R B0 SR 2 4TE S5 R P8 I Ir g TE S IR E,
SN ESE, S RBETSE, SUHEOME. WPRAAE * identifier” XAERIE, BRI
H— AU AR BLNAL BN L ESR, BIN I, AEPRAFAE * *identifier” XFEMIEX, E
SRR — A e WU SR BT TSN KT S8, BOA— MR R 2 . 677
" *identifier” ZJFHIESH SN RETIES, Nt M7 4L A HE.

S 75, HIEXNERSEFREM L expression”s LS H A AN A irE, HE
*identifier B **identifier XAEAYESWRIPA. BT LARA ORI byt HIEACHTEIE S5
) B -> expression”. XEEARYEN] PAZATATARLT Python ik . ARIERIATAEA 2 28 e BT
i S BRYE(E AT AN R BN G2 __annotations__ JEYEH AR LS4 B0 B 7 MUELBE T . 4N
RfEH T annotations import from __future__ WJ5s, MERESTEIBATIN PRI FAFER AS ITEER
SRAEFEE. B, EMNSTERITRECE SCRPORIE . TEXFREILT, FadmsRIEWUT 65 e M7a A
i H BRI AN [ o

OV EA R CRIDE R —DAFRAREL) DAL BIERIKA P R AT RERY . X R ZH ] lambda 3
B, Bffilid Wlambda Fak X —4Y . 35 lambda JUR iy BLeR B0E U —Rhfa (b 53k FE7de £ if
AT E S R R T AT Tambda Sk o S R 8RR i OB 2 AL A4 B . "de £7 FEASEHR |
oK, UM E AT AR TE IR AR

FOF BUIER RO KAUR T — IR E— PR IITH de £ 1H A 2 & L —A R BB eR BT i ik
[l s . TEfRE KA Y B 228 58T ATT IR A5 1% def AR B0 R 28 & . 1RSI &5
Y e

S

PEP 3107 - BEObRIE 5510 B BAR T EIE i ] o

PEP 484 - JMRBLR SRyERIFRES e L RAUR.

PEP 526 - B b bTEM 5 ARSI KRR IIRE, A FE A SR L (A &

PEP 563 - SERIBRTERN SCRAEIZAT Il 1 DT A H3 T U AR 1 A 2 B SRAE R S BUARHE N BB Y

CEIEIVER
8.7 HEFEN
R RN IEXT LR E (B WAT /KRR AL )

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

R SRR PATIER] . P QORI R B 45 1R RN SR (R IRAES WA R), SR eI
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HRR BRI — D ALV T RRIIIR . B YR I FE R BN B L2 object; I,

class Foo:
pass

FNT

class Foo (object) :
pass

WIS RARRAE— A HI AT (B W6 2 5 20 0) gAY, BB BI04 Je it i 4% 2 (R0 AR 1Y 42 Je) i
Zlﬂ(h%,*%fgﬁ BROE Lo ) FIREEHENATIN AT WORERE 2 55 M0 Ry i 4 23] 2
BORAFS — RN RBE G 2o, HERAH 4 E AR SR, R IO GRAFI R T f 4 23 1] .
R TRIFAE A 1) 4 ety 24 25 6] v 0 7 B2 52

FE S P9 2 SCIA @ MR P RAFAE B 80 __dict_ . s W A ] S v R 2 W 1 e
H AT T i SRR T S S 2.

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

Qfl (arg)
Qf2
class Foo: pass

REEENT

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

iR Al RN 5 s ECR AR A ] . SRS g8 e 22K 40 5

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

FEh BRI I 722 U AR R 2R EE BT e pl pr g2, SEpl @t T self.
name = value fE¥EHIRE. LGB HE T self . name” FRERVIN, 20t =i
IV s S 570 g 2 B ) 44 1) 2 S b o 288k T I VE SE B Pk (R BRI, R b7 55 (o mT AR (] B
SECRTMIRZER . WA 4938 25 O B HA AN ] SE RN Y ) SE 48 & .

Y

PEP 3115 - Python 3000 Pty i Koo BB MO M T EE BRI, DA & T Q0 #4 A Ju R i 28
H e S

PEP 3129 - JEEMEE8 MR AP . BB s 2 AE PEP 318 Hgis| ARy,

8.8 iz

3.5 B ohie
3 AR B A EH B e A S W R 24 2511 __doc__ & H, Ui i%kifidocstring.
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8.8.1 MREHBIEN

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

["->" expression] suite

Python g n] PATEZ 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 1B¥EE LREUS 2 NIMEREL, BIEEFEMIAS await 8 async KT,
TEMMEERREA ] yield from £ihxUff5|% SyntaxError,
eGSR

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

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

An asynchronous iterable provides an __aiter__ method that directly returns an asynchronous iterator, which can
call asynchronous code in its __anext___ method.

The async for statement allows convenient iteration over asynchronous iterables.

PATT AU

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TEH 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

HHBR_aiter () f__anext__ () TN
TEMER B Z AMEH asyne for iIEAPKE| & 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 15 {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 () Ml_aexit__ () THFFENWE.
TEWFRREUAZ SMITH async with iBA¥5]| % SyntaxError,
S U

PEP 492 - {§i}i] async fl await {575 5CBLPMRE REHREAE ) Python v ig— A~ IE ZURY SRS, - HEIAH LY.
SRR o
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CHAPTER 9

N

BERAH

il

\|

Python I REAS 1T A FREERAT M A - 1 b d A SR P SR AR BIAS, ASE 5 X AR 4]
FARIBBPESCAFEEF o X TR AR 2 O I AR

9.1 5E#a4 Python 2%

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

>58¢ Python A2 7 B TRIA R 5 Bt i) ST

fpRe s T DA 2 R AR T FEBLIOLT , B AN EBCRIA T — e BEAR 7, T2
FPFT— 2150 (ATRENSR ATEA]) . S ARG S — D AP AR BB SE __main_
iy 24 25 () AT -

— e R A = AR AL IR RS (T —c FAF Ay AT, O — SRS A
M ATSH, B RIARHER A . IR SO ERHER AR —1 tty BB, RRESR SEASCERG BIEY
W, BRSNS AR R AT

9.2 LHFHIA

Ji A AR A SRR B Sy AR EAT R ] T X

file_input = (NEWLINE | statement)*

BETEIE T RS LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— AR ;
o fRBT—MEBY exec () BREFAFERT;
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9.3 XEXHKA
A AT A DA EEE A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

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

9.4 RiEXHWA

eval () BT FRBEMA. EQBMITKNEH. ik eval () FFFFHSEMAA AT EA:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5E Y Python iAHLTE , ELHARIUA M T2 i CPython f##r s 1174 (2 WL Grammar/python.gram).
X HL R B CAS I 1A AR A IR DRI A 240

i HIIARICIA & EBNF F1 PEG IR G F5IHL, o JRIR— D75 . TEAF a6 70 AR FOR IR Al
M (EPESRAATICEL A PR FER) . T ! FoRFmmiil (RIZOR R _$ATIERD) o FRATEEM | 20
FiRFER PEG ) “HIPif” (FEtR4E PEG LA INE D /).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

', '.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
\
|
| '"*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

| compound_stmt NEWLINE

| simple_stmt

| NEWLINE

| ENDMARKER
simple_stmt:

| small_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'".small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
small_stmt:

Q)
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assignment
star_expressions
return_stmt
import_stmt
raise_stmt
'pass’'
del_stmt
yield_stmt
assert_stmt
'break'’
'continue'
global_stmt

| nonlocal_stmt
compound_stmt :

| function_def
if_stmt
class_def
with_stmt
for_stmt
try_stmt
while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:

| NAME ':' expression ['=' annotated_rhs ]

[ ("('" single_target ')'

| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]

| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]

| single_target augassign ~ (yield_expr | star_expressions)
augassign:

[ T+="

Teg="
T>>="
Tk

l//:l

global_stmt: 'global' ', ' .NAME+
nonlocal_stmt: 'nonlocal' ', ' .NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') 1is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
| "from' ('.' | '...')+ 'import' import_from_targets

import_from_targets:
[ '"('" import_from_as_names [','] ")'

Qs
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(8L 7))
| import_from_as_names !',"'
[
import_from_as_names:
[ ', '".import_from_as_name+
import_from_as_name:
| NAME ['as' NAME ]
dotted_as_names:
| ', '".dotted_as_name+
dotted_as_name:
| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME
if_ stmt:
| "if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.
— [else_block]
with_stmt:
| 'with' '(' ','.with_item+ ','? ')' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ")'" [ ':")
| expression
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
finally_block: 'finally' ':' block
return_stmt:
| 'return' [star_expressions]
raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'
function_def:
| decorators function_def_raw
| function_def_ raw
function_def_raw:
| 'def' NAME '(' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
reek (FIU7EED)
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(£ L£50)

func_type_comment:

| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block

| TYPE_COMMENT

params:
| parameters

parameters:

| slash_no_default param_no_default* param _with_default* [star_etc]

| slash_with_default param_with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]

| star_etc

# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:

| param_no_default+ '/' ',

| param_no_default+ '/' &")'
slash _with_default:

| param_no_default* param_with_default+ '/' ',

| param_no_default* param_with_default+ '/' &")'

star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ '*' ', ' param_maybe_default+ [kwds]
| kwds

kwds: '**' param_no_default

One parameter. This *includes* a following comma and type comment.

#

#

# There are three styles:
# — No default

# — With default

# — Maybe with default
#

#

#

#

#

#

There are two alternative forms of each, to deal with type comments:
- Ends in a comma followed by an optional type comment

- No comma, optional type comment, must be followed by close paren
The latter form is for a final parameter without trailing comma.

param_no_default:

| param ',' TYPE_COMMENT?

| param TYPE_COMMENT? &')'
param_with_default:

| param default ',' TYPE_COMMENT?

| param default TYPE_COMMENT? &')'
param_maybe_default:

| param default? ',' TYPE_COMMENT?

| param default? TYPE_COMMENT? &')'
param: NAME annotation?

annotation: ':' expression
default: '=' expression

decorators: ('Q@' named_expression NEWLINE )+
class_def:

| decorators class_def_raw
| class_def_raw

(F0AkRED)
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class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT
| simple_stmt
star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ','
| star_expression
star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:
| "' bitwise_or
| named_expression
named_expression:
| NAME ':=' ~ expression
| expression !':="'
annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ',
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and i1f there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':"'
lambda_slash_with default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

(F0AkRED)
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(8L 7))
lambda_kwds: '"**' lambda_param_no_default
lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME
disjunction:

| conjunction ('or' conjunction )+

| conjunction
conjunction:

| inversion ('and' inversion )+

| inversion
inversion:

| "mot' inversion

| comparison
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or

| noteqg _bitwise_or

| lte_bitwise_or

| 1lt_bitwise_or

| gte_bitwise_or

| gt_bitwise_or

| notin_bitwise_or

| in_bitwise_or

| isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

| ('!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or
bitwise_or:

| bitwise_or '|' bitwise_xor

| bitwise_xor
bitwise_xor:

| bitwise_xor '"' bitwise_and

| bitwise_and
bitwise_and:

| bitwise_and '&' shift_expr

| shift_expr
shift_expr:

| shift_expr '<<' sum

| shift_expr '>>' sum

| sum

Qi3
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sum:
| sum '"+' term
| sum '-' term
| term

| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term 'Q@' factor
| factor
factor:
| '"+' factor
| '=-' factor
| '~'" factor
| power
power:
| await_primary '**' factor
| await_primary
await_primary:
| AWAIT primary
| primary
primary:
| invalid_primary # must be before 'primay genexp' because of invalid_genexp
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

| slice !',"
| ', ".slice+ [', "]

| [expression] ':' [expression] [':' [expression] ]
| expression

| NAME
| '"True'

| 'False'

| '"None'

| '__peg_parser__'

| strings

| NUMBER

| (tuple | group | genexp)

| (list | listcomp)

| (dict | set | dictcomp | setcomp)
\

strings: STRING+

list:
'['" [star_named_expressions] ']'
listcomp:
| '"[' named_expression ~ for_if_ clauses ']'
tuple:
| '"('" [star_named_expression ',' [star_named_expressions] 1 ")
group:
[ '"('" (yield_expr | named_expression) ')'
genexp:
| '"(' named_expression ~ for_if_ clauses ')'
Qi3
105

11, H162]




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

(8L 7))
set: '{' star_named_expressions '}'
setcomp:
| '"{' named_expression ~ for_if_clauses '}'
dict:
| "{'" [double_starred_kvpairs] '}'
dictcomp:
| '"{'" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
for_if_clauses:
| for_if clause+
for_1if_ clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| "for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]
arguments:
| args [','] &")'
args:
| ','.(starred_expression | named_expression !'=")+ [',' kwargs ]
| kwargs
kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+
| '",'.kwarg_or_starred+
| '",'.kwarg_or_double_starred+
starred_expression:
| '*' expression
kwarg_or_starred:
| NAME '=' expression
| starred_expression
kwarg_or_double_starred:
| NAME '=' expression
| "**' expression
# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:
| star_target !',"
| star_target (',' star_target )* [',']
star_targets_seq: ', '.star_target+ [',']
star_target:
[ '"*' (!'"*' star_target)
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| star_atom
star_atom:
| NAME
[ "(' star_target ")’
[ '"('" [star_targets_seq] '")'
[ "['" [star_targets_seq] ']'
single_target:
| single_subscript_attribute_target
| NAME
[ '"(' single_target ')'
single_subscript_attribute_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
Qi3
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del_targets: ','.del_target+ [',']

del_target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

| "(' del_target '")'

[ '('" [del_targets] ")'

[ '"['" [del_targets] ']'

targets: ', '.target+ [',']

target:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| t_atom
t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: "('" | '[' | '.'
t_atom:

| NAME

[ "(' target ')’

[ "('" [targets] ')

[ '[" [targets] ']'
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APPENDIX A

RIEXFERE

>>> B A ERIARY) Python $2/R4F . AEAE S BoR T REPARE B s E MR REAS LA T RE ARG 2 i
<. ATRAETE:
o A2 E v AR ARG AT I BRIARY Python $27R4F, AU6E: ZEbrgAadd, BO0 - FafF
ZW (B¥ES. ks, ES58=E5]), s iRz )E.
* Ellipsis NEHFE.
2to3 —>Kf Python 2.x f{ASH%45 A Python 3.x UASHY T H., BB ALFEICHS 4310 A AE AT YR AL H 36 g AT ARy
AT AN AT I A

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

abstract base class -- fIR M TR EKRFR ABC, J@EXtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
HX, M2 FHEMB I EA hasattr () BT TARMBCE HICER (FIaEEHE R 7 i%). ABC
SIAT T2, XM IRgK B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 WELRY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o B ), S ABRASFIMESS (F£ importlib. abe
) o ARATPAE ] abe BHCRAIE H B ABC.

annotation -- JEfig JCECR| NS R BEM . REBUES SR IMMERIARE, BLENE  ype hint AR .

SR FRELGE AT R TV, R4, SRR IR 2 BIERC . AR AL
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 TERRBOR I P T A AR RAT (B0 name=) SUFEAE N A STERTTEA ~* 15
JLHLAEM A 250K, 3 F1 5 AERA TR 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 RRTTRGAE A . 20IKRUL, 3 F1 5 ZEA M P BT ESEC

complex (3, 5)
complex (* (3, 5))
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S LRI 0B PO B RS R AT SRR AUNS 00— ARAEYE, (ERiR
BT IR AR — B BT 0 (2 DO ) R AL

7B Wparameter KiEFRZFEH, FIWFEF SR G5HSH XA L PEP 362,

asynchronous context manager -- 5326 F FSCEHS I B X £ @ o & X __aenter ()
Ml__aexit () FERItasyne witch iBA)FHFEITHER . B PEP 492 5] A,
asynchronous generator -- 5325 3% 1% [0 {H Aasynchronous generator iterator WK%, & 5# Hasync
def & LPMRERREARALL, RFRZAALET ER S yvield R —RI A fEasync for fi
FRep ol A1
AR 238 50 AR e R, (BAE R LT AT B2 48 7 £ A&
FIB RS S, T PR Sk
— AR A AR T BB await #iIEX B F asyne for Plfkasync with 4],
asynchronous generator iterator -- 525 2 g5 0028 asynchronous generator eRELFT IR A .
WXt % J@ Tasynchronous iterator, *4ffi__anext_ () JF¥EVE B SR B —AS 0] 225 00 4 5k AT
S A AR R B ARS EH B N — N yield Rk
T yield 2NmBFEFEIE, 0L HACE I TIRAS (EIG)RHAZ SRR vy i50). 4% 75
AR EEREGHM__anext_ () RBIWAERFAGARIKE N, EXNEFAEARLELHIIT. S
L, PEP 492 1 PEP 525,

asynchronous iterable -- S W ACH 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 SZH T aiter () M _anext_ () HYEMIX A, _ _anext_
WR Bl —A~awaitable X} 5t . async for AT EREI__anext_ () FyEPrRal A4
fixts, HIFHD| % —1 StopAsyncIteration B . B PEP 492 5] A,

attribute -- JEPE IKE]— W RAVE, LA Rl TRl KA FoRG . B, aR— R o
HA @M a, BT A o.a RGIHE.

awaitable -- n[25 R0 R GEfEawaic FRA P M NS . W PR coroutine {2 B __await__ () 5k
HIXTS . 20, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python B .

binary file -- —3FHISCHE file object BEMG RS F 7 Kb o HEHISCHR B F R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.
TS Wiext file T fREEWSIES st MR SRS,

bytes-like object -- ‘F=YiRA[ 4 L #% bufferobjects I H 8 F Y C-contiguous )3t %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FTERNH
AIAEZ R G BAR A E P XSRS . PR R SR A Sl i B R R S
SRR BN AS I O . XN RAE SO T AR RIS TSR . A ARG npokt
S T4 bytearray DA bytearray ff memoryview, HABEVEE SR —HE BRI T A
AIARRT G R BRE) s XM 0136 bytes DA bytes X4 [ memoryview,

bytecode -- ‘¥ {ifith Python US4 4 it 751, Rl CPython fifeds 7 Python F& 7 (1) NS .
FAIRXZAFAE cpyc SUAFH, IRFEEE IR IA TR — ORI BB SR (AT DA G 2504 5 558 2 13
SR, R I AR IR DRIl machine 2 1. 59 BT
Python ML LA —E#@ A, tA—EBE7EAIH Python liAs 345 .
FATIHE 25 FR AT ATE dis BEHP) SCRY h AR A .

callback -- [ —ERHSEH L A A DATE A B9 A 209808 FH 1) 1Bl RE iR £

class -- 3% FRANE A FE OSSR BNR . 2808 SGE L B RS SE BB TR O v L.

class variable -- J8A8 & 7EEHhE WAL, I HAURTESRMZ S B (MA@ L F B0 .

9
9

SRR

9
!
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coercion -- JFISIIEEHE 60 S AR R 2R B S B RAE T, — R AL SE 0 R U 40k oy —Fh 2R
B, BN, int (3.15) @KFJEF REER RE AL 3, BAE 3+4.5 1, SRR IUR—3 (—4>
J2 int, —ANg float) , PHEWAEARAH R B GEAHM, AIAF5 % TypeError. WIREA
%%%ﬁﬂ%ﬂ, TP B A W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 X EE LRGN B, Hod A P ER LR R A S A A B A
MERUR ERCRAL (-1 M PO iR) mSefidl, W Efesh S0 1, FE T 5 J. Python NE
TMERE S, R TRREARICT 3G A —4 3 RS, Bl 3+13. IR math Bk
RGN RO A, T cmath, RBIGHEE— OB BB . ASRARIEGE 3%
AL, BMENEILT AT,

context manager -- |- F SCABIAS TEwich iHAPEN, @ X enter () Fl__exit () R
BEHIFRERRSHIX S . S L PEP 343,

context variable -- |- F 3¢5 —FRIEH B LR SCAT ARA AFRIPER A B . XU TFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M T gis
HZA T3, BT R R E ARSI K GRS AR TiEE:. 20l contextvars.

contiguous -- ¥E8; — PEp IR R C 4 41§ Forran % 5t S W02 HELEN . F4EZ /2 C Ml Fortran
LN . 4B, Frf 2 B UAE AR TP AE S HHESY SRS LR i =5 DY
TEZ 4k C-IELFA Y, 244 AR HES I B — AR5 [ A 4% B i fe i . {H27E Fortran
LR NE ARG etk

coroutine -- PRt VHEEE THIREHIE — BB . THIRE AT DAFERE— St A e — B . B2 AT A
EHFZAREPS EFEA L BEWKE .. BfllEidasync der i5AREH. 21 PEP 492,

coroutine function -- PPFRERREL 1R [B]—coroutine ST KA. VMERE P @idasyne def {EA]3RE X,
HW e &avait, async for fllasync with Y. X2 H PEP 492 5| A K.

CPython Python #ifiE = HEITEZI, 7 python.org b % 7. "CPython” —iil [ T b B4 I S B 5
ftb S BLAF1 4N Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N eREUI PR AL, EE M ewrapper iEVATE AR TREUS e . 20
R0 WA T4 FE classmethod () fll staticmethod ().

MR R —FEIRRE, DA AR SR B se %

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

@staticmethod
def f(...):

[l PR SR IE T2, (HIE B AR o A7 R A AT 7T 2 L o A S AT 5L 13
EE

descriptor -- iRy (TTEXT__get_ (), _set_ () Bi_ delete_ () FEWNE., B—1KE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR BE
SMER— AN B SHE a 2RI AR TR b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A 28 O &2 B IR 2 YR AR Python il 658, RN B4 % SRR A BL AT
GIERE. . B, . S E AT IS | &S

A RIMBARIRNEZE L, WS AL 35 B g e

dictionary -- it — A RIREAL, HA AL AU BN A E . BT LA RA__hash_ ()
F__eq () IERINS . T Perl ifi 5 P H5°A hash.

dictionary comprehension -- “p2lLifi: 35X Ab AN A] IR ARG A 1 BT A B0 A3 JT R I R B 4 R L —
MEESYE, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 WML R ., 20 e) A EA 5 F R T,
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () R EIHIXTEYEFR A
FHAE . BN TFHIZEEH ISR, XERE L FRSER, WEESHHM A, 2
R R s LA N BOE RS 2%, WA 1ist (dictview) . 2 dict-views.,

docstring -- SCRY AR (098, BB R 2 ISR — D Rb U R AT B P EAE AU AT
2, (HoBRERT R AAFIESR . sREERERE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgifE KAS , BIFAMKEER SR SR B0k e K2R/ A I\ D, m
T EEFA S RN (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B RS AT A R 2 SRR IR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH MR 0] DU 4 508 % fERAb S, ) SR
i hasattr () KB EEAFP JRft.

EAFP KGR ICRIFATER D) TESCHES . X Fh Python # F AU 2 B RS 2 i E T 75 1 et sl S A7
T, AR B IR IR T8 o P TRT T PR WS 4 S Kz F c oy Fllexcept 1H4], TH
AXT A2 IS LBYL X%, W T C S 2 HAE S .

expression -- kX PR EAMERTEERIC. a0, —PNFERAGRRB TR mE. 4
R BT EEAFS AR HPICE, EAREAH SR ME. S HMES AR, IFE
A 1S MR R R IA . IFAEANRER I ER A X Wstatement , Bl {llwhile, WM 8T 154
[IE| =525

extension module -- JJEE DA C 5 C++ i S AUFLE, f ] Python ) C API R 51E 540 DA AR
AT H

f-string -- f-F4Fp VA £ P BT R FIREE AN AR B KT
15 5. 20 PEP 498,

file object -- SCPEXF S X AR LT 7] SCH APT DA R 2R HIIXN S (A read () 3 write () iXAf
) o ARIEHATE S XEAE, SCEERTG ] DAL B BLSE G4 50, X HA 2R AU 6, se Xt
@iﬂ?‘%é’ai)‘ﬂ"ﬂ (BlanbriEs A/t . WA IX . BT, SE%%). USSR MRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEBn b SRR I SCERT S SR IE = Bt A S, Gk — b U DA LR . BT O E
SOAE o B, B SO SRR HITE 5 U2 open () BRER

file-like object -- SUPEIRRXR file object F)IF] LiF],

finder -- R —Fh 22l E R T AL loader IS

M Python 3.3 2 fFAE PP AIAG A R 88 T3k 12 &40 %5 Bl A sys.meta_path ffiffl, PAKpath eniry
finders Bl sys .path_hooks ffiff].

LTS5 0 PEP 302, PEP 420 1 PEP 451,

floor division -- ] FIUBERIE: [ F & A B B BB BCE R s . 1 N BORRE s B2 /. B
n, FkX 11 /7 ARSI E 2, WS 2R R A EIERZGERE 2.75 o HE (-11)
// 4 £RIE] -3 FRXE -2.75 B FTHABEILE. I PEP 238 ,

function -- F%L 1] DATA] I R ] HEAME R — 2115 4) o 38 AT PATa) HAG A s 24 24 IEAE R BRI AT
R . 25 Wparameter, method F1,5) % 2 SL 4575,

function annotation -- FEChr: R EX B EE 280K [l {E it annotation .
PREPRYEIE T £ 2042 7« BInpA T sREIEZ A int SEOF R A4 int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

BRI EAR A R PRAR I 2 0 SL —5 .
&% & variable annotation #11 PEP 484 % LI GER A .
_futare__ —FPh PSR, IR 03T R B T 45 24 1 AR N A BRI T R

%ﬁi)\ __future_ BEHUFMSHARAERORIE, VRAT AR B R AT I i OO ATE 5 DA ST IS
A ERIA:
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- B e Wl B T4 G0 A A7 25 (A )t A . Python i@idiad 5|V HECHI— S REf A
WUANFTRAEERS | A PR R SRR A A TR T« WT AR o ARt thl i3 el e -
generator -- H2)JRET 1R[] —generator iterator FBREL. ERERMBEEREL, AR ST HU ST vield

FIRA DA R — R FME LSS for-TEERME H BRI next () BEGE—IKHEL.
SRR AR AL, (BRSSO T TR e A B R & . NURREIERERIEAEG XL,
(I AR DASRE S S
generator iterator -- )% 2335102 generator FRERTAI IS o
B yield KImBEELHE, CEYHGESIRE (R RMEER wy i58]). X% 4
R I AR B IRENS, ES MBI EARSEIAT (X5 RUCR R ACHTIT fh 103 1 e B 22 AR ) -
generator expression -- /LK EFAE R &M — ARG REA . EREARMRGE ERE2UF A E L
TAMERL R JEEN for TA), PAR—AFIER if TH. PAFEERIEANSHINZREE R
—FAH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z IR A [ ) 28 2 S B (] 45 1 14 22 A R 00T AL B e 8. 38 D I & o 9 2
SRR AN R B B WA~ S B

B2 Wsingle dispatch RiEZFi45H . functools.singledispatch () HfigsA K PEP 443,
generic type -- {ZZ M WAL SALIpe; WH ARG 1ist, W TR AT FiFE.
T2 PEP 483 Sk T#ERS, VAN typing B2 B4 AR T E.
GIL Z: Wglobal interpreter lock

global interpreter lock -- 2 JyffBEST L CPython fRERESR TR B —FRHILE], e o PR A — i 2 A — 4 2
FELENAT Python byrecode, MAL L BEEXT QA ((4F dict FEENERM) HMFH LTI
B 224z ik T CPython SCH. 4 BEAERERS N RS RE AR 2 Rz AT 7 68, JLACH Ui
PE T HEZ A B BT

AaE, BESEAR I B =7 R AR A BT AR AT T SR A A 95 0 Hs 4 0 A IR
GIL. BbAh, FEHAT VO HEfEmtti g e 2k GIL.

QA (PASRGARL BERBUE JE L Blin i)« F M AAe” RS 5 I RPN, PoX &
R AL PR D0 T BOVERE o AR ve X At RE DR ) FE R B S AR A 2%, AT
HELAGESF .

hash-based pyc -- K& F-Wa () pye (S R SCPHI e A (L IAT 35 A 2 SO TR B HeAT 28 R =1
GAF SN o B LR F 7 il KA

hashable -- WJW5 7y — 4> b G B W Ay (E A0 R AE HCAE i Ja U 9 46 RO AR TR A (ER A
H__hash__ () J5IE), HADARIHABR AT (ERERA_eq () IIE) . ARG
WA R A A [ PR e 7 (L AR S SR A AT
AR SRR G REAS D 7 SR A A BB, TR Ay S 2 ) A P o W AL
KZ 4 Python "PHYATIAL NEX QR W I A Y ISR g (BIANFREF i) HORW Ay A
AR (BIANTTAA frozenset) (M EATRYTCRII N AT A I A 2 AT A . o CRASEHI
XGRS FTIEAE . ENTEHE I —E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE Python [f) IDE, “£2J§JF % 524 BREE” 19304 . J2 Python AR A A7 Py i) B A G 45 A1
FRREARERSG -
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immutable -- AR[AE B FEERIR G . AR QAT . FARHEFDCH . XFERIXTRAREREIAL .
R ALITAFAH— DA FRE, WL BTHGT X 5. BN TR 2w B A (E R 7 5 AR,
BUANAE A~ i i

import path -- S AW HZAME (B 24 8) AMNPNE, SPRIMIpath based finder i Ak
SAHMW. TESAR, WAESFEBEKRE sys.path, HXFREARBELATHEREH EHEH
__path__ J@.

importing -- F A 4—MEH ) Python AU AE 73— MEEH 1 Python AUAS T 6 A 72 .
importer -- FAZY EHIIBBIRIXTS . WX GBI T finder g T loader

interactive -- 28 . Python 747 — S B AMRREAR , RIR AT AZERRREAR S /7 e i AT ARk, S Rp
PATHERHLGR . AFAWSEMIHE) python fiyd (R DATEARAY VTS HLIT IR B b e A0
ISR EAT) o R BURT AR B SR DR 0 G IR X Ay SN A (LA help () ).

interpreted -- fiFFE%! Python — @ MRREALET, SZMMARHIFALET, SORAME I DO h T 577
TS G i B AP AE T 2 A7 BTSSR WR A YR S ] DA L Bz A7 i A 4 2 s B 2 T A T SR
Fro fPREIE T A A AR AE AR IT AR R, HR AR PR Ef TR, &

Winteractive.,

interpreter shutdown -- fRFEZ SCPH PRI, Python MR &e-FE A —MEFIRIZTT B BOT 2 2R
BOTTH E M BEATIR, B AR P B NS 45 . EIR S BRI A DI 35 . XSl
S ATH AR B 5 | [ A A AT o FE R P Be AT AU T RE B 2 A Fp e, RO TR
B BHRCATA R (F ARG TA AR LS5 ) -

FEREAS 5 2R P R A __main_ AEBREITIE T EIAS B 58 kAT -

iterable - WK{UR % REO5 I LA IS . T (ORS00 B -GR89 14 st
str Al tuple) DLEFERARRFIIMIN dict, LA % RGE LT iter () JrEdRsH
RS L getiten () JrHtER HE AR

IS R T for TERPAKIF 2 HA T E— DA (zip ()L map () ) H—AH]
BRGNS AL NERE iter O B, BRREZMGAIENLA. X AEE T4 E
LA AR A ARG, REEAF R iter () 808 3 CAHEARXTS
for iR MR A S AL BRARLEARAT, BIEE— IR H R iy 44 248 5 DORTETR S R R AF ik ds. 2

Diterator . sequence [)j\ ﬁgenemmro

iterator -- R3S FRF R —IEREIRRANTS . ERRAERIEN _next_ () FEE (BIFHMAELN
HEME next () ) FREARERH A 24 8A EdE T K5 & StopIteration J# . FiX
IS S P BRI AR, REEH L _ next_ () HEHSHIRG| A StopIteration
T, BRIBUMEAE__iter () HEARRFZERIINZE S, FIELR0E W E 1%
RXFG, g T HAL BTSSR 6. — A E BN & 2R EE 5 A A
TS . Baxtg (B0 1ist) TERERIHAAA iter () REEURTE for MEERH B IR
SRR AN IE AR . ANARAE R O R i 22 A I 2R W1 AE 2 Bk At A e gl AR L (]
—EREN S, HHAEEEMG S DR
25 B typeiter.

key function -- B pR%L 5 KBS FREE PR R 2L, = REWS R ol T HE R s HEN OB i v R R &, i,
locale.strxfrm() ] HFHEM—FE4E KEHET 20 2 75
Python W5 22 T. HER o4 FH B sk Bk ¥ Hl e R HEA 84 4 50, P46 min (), max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

AN NMEERECE Z R . BN, str.lower () HYETTAHVEZBS KNG HEF ISR AL 75
A, SR AT T 1 ambda FikxORAIE, FIUN lambda r: (r[0], r[2]).ifF operator
B R AL T =AM R A& #8 © attrgetter ()., itemgetter () Mlmethodcaller (). IHEE
AT HE 7 PASRERBI AN A5 8 o 50 7 9

keyword argument -- G358 2 Wargument,

lambda > flexpression ¥ U4 NIRRT, FRAX AR IS POR(E. 4@ lambda s RN FITA

N lambda [parameters]: expression
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LBYL “JefFFEbER” I CHEE . XA 50 S KUbs e dE4 TR F a2 4k 2w S A Zr i 25 14
W RAE S EAFP 75 A B EE, HR SR RS 1 £ 154
L LSS, LBYL i FE “BF” M “BkK” Zm kALK s ). flan, AR
if key in mapping: return mappinglkey] W REH TIE/E#AEZ )G HAMLFEM mapping
ARSI T key T B . KR A] SR A A s EAFP 5 SOk fR b

list -- 51 Python P & () —Fhsequence. B IR NHNF, (BH AT HAE T B AR 553513
SRV B TR MR R B 42 R O(1).

list comprehension -- BIAEHE SR 45— 51 41 B A7 S 4 76 26 45 1 45 SR T 22— P SR 0
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ HK—
A0 B 255 P NSRRI EEOS Y AR (0x.) g3, Hoir FRZREER, QiR ms
range (256) FHITH TR AL,

loader -- JIEZT 7158 MBS L. BELHE L4 K load_module () WY VA, MR EH H —
A finder 128, IS PEP 302, XfT-abstract base class W] Z:Jl, importlib.abc.Loader,

magic method -- FEAR J51: special method f)AEIE =R XA .

mapping -- Wt —Fp SRR R A R OIF SC I T Mapping 3 MutableMapping 52 528 1 ir i E
FERERNS., RN RH 7% dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCRRIERIRES sys.meta_path B R BT IR 8] W finder. TG AR 8 28 Spath entry
finders FEAE FBRAEFFAFAIR .
JE#F importlib.abc.MetaPathFinder T ffICEARETHR4E A SCEl i 1.

metaclass -- JLH —FPHTRIERAE . KE LEERL . BFMMELI LR, joRknTiHZ i =1
SOOI I o KA H T RT R g i B 3l — D ERIASE L. Python (R 2 AFET
Al PAGNEE LTS, KA POKIEA TR B A TH, (HS TR, JoIsnl $EALsm i fusk

Mo % ENCERNTICRBEDT R HE . BMEREatt. mREROE. IR, PAK
HAVF AL .
HZEHS AL,

method -- Jjik TEAS TP W BREL WA R SEH — N @R, R 2RI B 5
Ve WS — A argument GRE 844N self). &I function fnested scope.

method resolution order -- JiILEfFHTNRIE 7 A AT I il e A6 2 14 il 57 IR #R 3R A2 i JHT 44 51 S I «
THAA Python 2.3 JyyAMENTI T T f#H 2.3 MGE Python fFHT &8 it I AH X STIE M T -

module -- i XTSI Python {URS Y —FPALLIA AL, ABIREA ML ar 4 25 0], a5 {L 7 Python
XtGe. WALl idimporting FEAERNIZLE] Python Ht.

55 Wpackage.

module spec -- BLYRUAS — a4 2], o A T I s B A AT K A B J& importlib.
machinery.ModuleSpec HJSEH.

MRO Z: iLmethod resolution order ,
mutable -- W[ FAS R AT ATEH 1d () GREFIEDE R 0L N S HIBUE . 7316 S Wimmutable .

named tuple -- HA#5c8] Aif “HA ool ol fI AT 4o 5 oo, HHHA Rl RG] 0REe sl 4
PRIBHER T B AR 2 B m] REHH A AR

AHENERMETAAICH, 04 time. localtime () Ml os.stat () KEREI{E. H—B1T %

sys.float_info:

>>> sys.float_info[1l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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HLERZTCALR N EER (Bl BT 6l 1) o sk, A ITdlR il MR E UM tuple 4k
RIS PR Bo O 2Ok AE . XA AT T95, s [ T) K% collections.
namedtuple () Q. JF—MIrsGL LU IN—T TS SN B AL ST T EsN k-

namespace -- iy 443 ] 44 25 AR BRI T . i S A /. £ RAMNER, B8 X2 PmE
A (FEEZ ). s 25 AR B 1k a4 0P 98 K SCRpEqb . 4N, R¥{builtins.open
5 os.open () Al BB 2 RIK 5. A4 23 (8140 8 18 B AR B4R e s BRARAS R KOk 35 Bl
et AT 4. B, random.seed () B itertools.islice () XFEEIH T X
R B random 5 itertools FEHL BISZIIRY .

namespace package -- iy #4342 PEP 420 fir5| A1 —F U8 FVE T2 28 package, w44 2504 A]
PAEA SR IR, HAiA T X Sregular package KRR, FREANTEA __init__ .py X
B[ % Wmodule,

nested scope -- iR BRI 7E— A SGERING ARG ). Blan, 765 —RECZ e LIF R PA
5| ATE AR . R REE A ERBA RS AR RETC . R RSS2 R T
WIZERSE. KW, 22 RINESNERT 2R %0 . #idnonlocal FHEF] ALIFEA
ANEVE R .

new-style class -- X\ X T H §i 8 T A KA 22K X IHFRIE. 765560 Python KA
e, HA B U3 REAE 6 Python B4 i 38 R G Re ik, BlAN__slors . $RFF. HFAEJE 1.
__getattribute (). EFEMESHESE,

object -- X AT HAIRGS (JEtESE) PALTE AT (5¥E) M%dE. object HR LA new-style class
H e 2 HL 24

package -- {4, —Fh ] & FRER S I A5 P ) Python module, MWFEAR Ft, H2HWHA __path__
JE ) Python A5,

%2 W regular package Flnamespace package.

parameter -- JE5 funciion (SJ7¥%) & PSR, BHEE KA DA Z I —Aargument (B(EHR:
LIS, 240%5). AIMES:

* positional-or-keyword: BB, 8 — 0T DAMER AL F -2 A2 AT DA 5 42 A4
BARSS . EREIAES KR, BIANHR foo Al bar:

’def func (foo, bar=None): ... ‘

* positional-only: {{RAIE, $8E— A REBEL M EEANSE WRAEES Ll T e m e
XIS IR ENZIGEE—A / FHRE L, BT posonlyl Hl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{FRIHEETF, 58—~ HEGHE X H#FEANSE . (URXETFIE S EE 7
RBUE LTES R & BB TS AL AN AL E TR S ZHi—1 * RE X,
BN R kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WIAZ{E, HE AT AR — MEREE I AL E SHA B TS (e A
BZEHEZMMESHZIG). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHET, H55E A DMRIUE R R TS (MIIEHAES S 20 %
RYSHLIG). ZFES B S AREINS ** RS, Bl L kwargs.

JEZ Al DA 95 5 AT RGeS AL, tha] DA R el e S0 e BRI -

72 Wargument RKIEFRZH . SHEESHIX A FH)E WL EE . inspect.Parameter 28, FiL
% 5L —iPA K PEP 362,

path entry - BAE A 11 import path WRI—ANERMAI L, Stlipath based finder IR B P AR

116 B2 W, 162 | Appendix A. RiF¥RBER


https://www.python.org/dev/peps/pep-0420
https://www.python.org/dev/peps/pep-0362

PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

path entry finder -- ¥%1%2 A A HES AT — 7] 8 I X% 6 ] sys.path_hooks (Bipath entry hook) i& [f]
[) finder , RIS RETE L path entry g iFREHL o

5% importlib.abc.PathEntryFinder DA T #BKIEA BRI LIS T

path entry hook -- BFEA LNEg¥ —Fha 8 X5, FER03E WA A 4R R e path entry WL 1B &L T BE
%[l sys.path_hook ¥R [E]—"path entry finder.

path based finder -- J£ TP MR IRES BRAM—Fp Uik 12 38 5%, AIHE—"Nimport path A FRATS

path-like object - JEIRRRX R NFE DU REHENN SR KEEXNFZT LR — RN EERER str
B H bytes MR, B[ PAR— TP T os.PathLike MpINAIR . — 1 H+F os.PathLike
PR R AT @S os. fspath () RGN str B3 bytes RAW LM RGP os.
fsdecode () fll os.fsencode () AIHE 5 RIMIRIRAT str B bytes HRBPLIL . XI5 2
i PEP 519 2| A1,

PEP “Python iR U" MHEHHE . —4> PEP L@ (it S0, JHKia Python #LIXFRALMER,
A~ Python {3tk M HlF BE Bk BAEE . PEP 1 2448 BORS i 0 35 AKIURS A1 T4 BURF P A S PR
i

PEP [ 4 /5 4 S BT RR e s WA XU S [V A8 S 13 DA S A A Z3T A Python [ 35 T He 5k
95 ORI AL . PEP MMEE A TTATAEAL DX NS 30 , FF R Rl B AR A SR
%10 PEP 1.

portion -- 5y 4 A/ iy 44 A3 AL BAAS H SR N SO R A (BT REFEICT —A> zip SCUE) , Bk X
i, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ API 3¢ APL 2 F545A R HERRTE AR IE 2 1Y 1) )5 A2 1 PRALE 2 AN I ) SR 2 1
IR D E A S P UL, HREHMARMCE &, Wl BB U B i e A A0 B
TN HEAT R G (LR AR ZEED ) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ B BL A P G B 90 B AT BE 2o ik AL
B2 X APTSRUL, 15 AR E B Wil “ R Tr 587 —— A A I
R R AT R e SR B —Fh ] S5 A T R T R
AL B AR SR VAR HE PERF SN BT B, N 2T MR KRBT B T I . TR L PEP
411,

provisional package -- 8¢ {U, Z: Il provisional API,

Python 3000 Python 3.x %A RMERR (X4 FHERAS 3 1 AR EE T R LB 1) A
HAEEN “Py3k”,

Pythonic 35— Lol — B AURD S 25208 T Python 1555 S ) 00 KU FIBES:, AS 2 H) Hofis +5
PR EARSE B . B4, Python (3 F KU Bl £or TRAFRER A IS [T — >l aE AU G
WA TCR . W2 HARE F B XRS5, RIR 2428 Python ) AAT I & e 668 1 — N7t
K

for i in range(len(food)):
print (food[i])

TR ¥ B 15735 B Pythonic (77 5 k& X FE:

for piece in food:
print (piece)

qualified name -- FUE AR —A-PUS S0 FRZFR, Tm M) 4 R E k3 2wt v g A2
BRI VAR “BRART, MHOEE XL PEP 3155, XFi i EHRI R B2, FREZFRSX 54—
2

>>> class C:
class D:
def meth (self):

(R UgkzE)
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pass

>>> C._ _qgualname_

L} C L}

>>> C.D.__qgqualname___

'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

R TG AR, R IR S AR AR R AR I DS A B A B AR, e S A
ACHL, U email .mime. text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count -- 51580 X EFE XS 0951 AR . 24— NUZ 5] % 2B, Bra B o TR
BORERC. 51 RO Python A5 Sk Uil & @ AW LAY, H'E & CPython SEL)— 1 X4EICE . sys
HE LT —A> getrefcount () BREL, R 51TV F B R [MIRFE XTS5 | VAL

regular package -- WMl L5 M package, BIIMAEA—4 _init__ .py SUFRTHR.
%2 W namespace package.

_slots__ —FEEIRNFRRY A, il ad FSE R W] SR LS X ST RS BRSO MR AT A AR A
BIGARFAT, (HRHEN AR, SRl R DRCE DL R R, RIS 77 10 I AR
7, HEHH PR EE LS.

sequence -- JE 5| —Fhiterable, ‘BB getitem () FREKT PR BEBEG I TEAUN TRV
B, HEX T REFSRKER_ len () FE. WERFHIZREA 1list, str, tuple fl
bytes. WEEA dict W3kH  geritem () f__len (), {HEHIANETHSTIEFH],
AR B AT B immutable ST AEREER

collections.abc.Sequence IL R LK EN T —ITEEEWED, BIE_ _getitem ()
M__len () ZANLUHINT count (), index (), contains__ () Ml__reversed ()., 5L
PR s D2 BT AE ] register () SR HbHM .

set comprehension -- A4 X AL B —ASAE AT G A el B A U R IR I 45 AR G — Bk
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} BN FEFEE
HG{'r', 'd'}. WAL, EEHEFRGET,

single dispatch - Y5}k —Fhgeneric funcrion J9 IR, LSBT BAZHI0 LR HERRHY

slice -- Y )i 5 NS T ReEsequence [—HR NS . YR 2 Niatrick e @n, & 11+
R ILNVAE B4 RnEis, il variable_name[1:3:5], H¥EE (Fhn) FRicrENFRHEH
slice X%,

special method -- $§9k Jj i —Ff iy Python [ A Y7 E, JH RS HaAS 2 AL AT 4 5 A B0 Ak o 25
& X HER AR RBEC AT R4 . Frik R SCRY S I ok 77 ik 47k

statement -- {54y 1GHRFEFEL (—AMUE “H) BARLRNL . —ABHAT LA — A expression BT
B RBFIGER, Hlir, while 8 for.,

text encoding -- SCA i ] TR Unicode 45 Jifith 1y 747 HR Y i i s «

text file -- SCAR LA —FhEBAE LS str MR M file object. 8 H— > LA SO SE i@ 15 18] — A THI ) 771
FIEE LI B Ak Brext encoding, SCARSCAFR B FALFE PASCAR K ("o 8 'w') FTHFI SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

il B A binary file TRBEGIE % 504 & 03CHX 4.

triple-quoted string - =315 FARh BRAW BG5S () HEHEIG () TR, EIE
b F 5 A T — 5 | BRI AR R A A 2R, (R AL . R RIRE AR ER P
B GE SUAE [ S RG] 5, I ELAT DABSRR S 7 11T JC i T FEBEAE , 740 SO R R AT
.
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type -- 3% AP E > Python X R & FAT AR X SA R R, BN R ZEAL, ]
PAVIRIER __class__ J@lk, izsl_ﬂ”type (obj) KK,

type alias -- JRRUHH, —ANFAUY[E SR, B ZURIEIRAURIE A5 E PR RAT
RN A VR R i 2 3w o il

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AT DA A R AT s

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) —-> list[Color]:
pass

Z L typing fll PEP 484, H Ay st ko R PR A4 .
type hint -- SRR annotation AR FJEIE . BREHITES BOR I 1 E UG 22

RARJE T AT, Python AZORFLME, (HHATESIA AT THAENEN , 7RIk IDE s
R4 5 EHA

SRR RV R RN T AT typing.get_type_hints () K5, [HREHA
B PA.

ZIL typing Fll PEP 484, H A Xt LI RERY LEAR 4 o

universal newllnes - JEIH% A7 — RSO, AR ?%%‘Klﬂ%ﬂjﬂ TEER bR Unix (917
SRR YE . Windows FJZ5E '\r\n"' DA KIHR Macintosh [ 24 5E . Z: I PEP 278 #1 PEP
3116 # bytes .splitlines () THEEZ HEBLH.

variable annotation -- Z8 {7 XS & B 2SR M annotation.,
TEFRYEAZS SRR MR, A T IERE A (A

class C:

field: 'annotation'
AR E R AR R AR s GIAnPA AR R AU EZ int JERLR(A:
count: int = 0

AR RRETER I RN R IL A A7 02 89 AR 6] —
1457 function annotation. PEP 484 1 PEP 526, H FPXT MIhREA RN A,

virtual environment -- IR —FlCR FH PE IR B R0E TR IR, AuiF Python IR FH AR P 7408
FF+E Python 43 K AL 2 THLE A — R 5 LIz HoAth Python 3 FFRFIIATH -

HZ L venv,

virtual machine -- JEHIHL — G 5E 4l A B2 LATTEAL. Python [ ML AT AT 5 5 g 2R 4% BT A i
W) bytecode.

Zen of Python -- Python 2 51} Python S ity N S, A7y TR 5 HIECRHiA v . AR ALk
WA TR H A SR A import this”,
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APPENDIX B

i AA

KSR A reStructured Text JF3CRY, f Sphinx  (—A~% 712 Python SUR{S ISR NAS) B

ASCRIFIE BT T REER T A st 4@ th G B 58 iy, ORI Python AR By—#f, WERAARS S5k, 15
1% reporting-bugs TAFANM S5 . FATHE RGBSR !

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 2044
* Fredrik Lundh, Sphinx M ftli[#¥] Alternative Python Reference T H H13%15 TR £ {F-ihAH .

B.1 Python IC#TRiikE

H %4 Python i#75, Python #3HEEE il Python SCRYA SR A, i Python J5 fLT %A ff) Misc/ACKS X
PEFI T A TR

AT Python 4L XY ARITIHK, Python 744 1 AN (5 B SRS - 44T
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appeENDIX C

7 S F0iFATE

C.1 izR#pImE

Python Hfif 22 $E M EAHLR 98244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G R . /48 Python fU 5 T2 ok B HA ATk, Guido {752
HEZEE.

1995 4, Guido ¥& #: &5 e W B E KB wFsE 2+ 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARE LA T2 A

2000 4E 1. H , Guido A Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{>}j 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 [l L5

A 1 Python HUAHRIE TR (A KIT PRI E L2 https://opensource.org/ ). P b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I .

REAE | 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 7=
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nEHAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL &)V n]E 45 Python W PAS HE e GPL R A& ff YAk 45
HER B ENATT.
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R ARZAE Guido 153 T TARMISNIEIERE , (XL A N AT RE .

C.2 FRERs{ LAH &M Python B)RmF0F M

Python I SCRS ) 1 V7 RT3 BT PSF 4 T #7350

M. Python 3.8.6 JF i, SRS, HRAEHS SR ALATD R T2 PSF YRR HSAI S 4 % BSD 7T fY
L AT

FE e 4) 5 7E Python WA AR -2 B TR A B4 ] o X S8 0] 2 SRR A 2 N AR — [R5 . A o6 ik
VE] BN 52351 38 S R ol Sk 2 0 34 5T 32 55 78 34t

C.2.1 FiF PYTHON 3.9.1 iy PSF ¥ E[{piY

1. This LICENSE AGREEMENT is between the Python Software Foundation.
—~ ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.1 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 3.9.1 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 3.9.1 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 3.9.1 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
3.9.1.

4. PSF is making Python 3.9.1 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR..
—THAT THE

USE OF PYTHON 3.9.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.1
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.1, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.9.1, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #Fa] il

BEOPEN PYTHON FFJi4 A M3 &5 1 i)

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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(£ L£50)

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥#Fo]tipil

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark

Q3

e F132 7, # 162 ] Appendix C. FjseF0¥F i




PMIEBRLART "PythonRIZRT K" |, BI&E "pycharm" IJREVG & 2K A B AE#Y &l fiRPyCharm

The Python Language Reference, A% 3.9.1

(£ L£50)

sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 5 CWI ¥ a]HpiX

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.1 DOCU-
MENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3 #Ur R80T aIE SIS
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html |~ 2/
15, AR 2RI eI (FT)

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C.3.2 EfEx

socket #RH{# [l getaddrinfo () il getnameinfo () BKEL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC(H R,

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright

(Fgkz:)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~"AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.33 RLEEFIRS

asynchat fll asyncore fEHE & PA R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies FizRalS DA H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software
and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity
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pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HiTERR

trace BHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode &%}

uu AL DA R

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.

CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FEEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll MR F AT AEI:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
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the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BERIKT kqueue [ AL AR FHEIH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT

FE

<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

h

I
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all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T CIEF I dtoa Fil strtod pREL, HIT-RF C 1B F WP BRI FAF s 1 T 6,
ii David M. Gay 19 [q) 4% SCEFIRAETNSE,, %0424 i n] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 4 SO B AR BORCRIA W] s B

/‘k*‘k*‘k*‘k*********‘k*‘k*********‘k*‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

* % o

***************************************************************/

C.3.12 OpenSSL

WARBAERG WA, W hashlib, posix, ssl, crypt BiHffi ] OpenSSL R miPEfg. Bboh, EHT
Python [1Y) Windows Fl Mac OS X 44 #%2 )7 W] AE {U3% OpenSSL FER#5 D1, B AYE AL i T OpenSSL
ALER S 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.

*

)
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Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRAEBEN ——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

BRAEBE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JHAHE DIM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘*Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BARIFT ek N TH 8, W 5 2lib SRR 7 DR 2110 3 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i W% M S IR AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(N gksr)
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(£ L£50)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F M-S libmpdec JE K #2
DUAS R

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N X EH

test f (lib/test/xmltestdata/c14n-20/) ¢ C14N2.0 iR E 2k P+ W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAR$E BSD ¥ A[IF (=42M) %47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang), All Rights Reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

» Redistributions of works must retain the original copyright notice, this list of conditions and the
following disclaimer.

 Redistributions in binary form must reproduce the original copyright notice, this list of 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 1S” 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

e E 1447, #1627 Appendix C. FysF0iFaliE
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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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APPENDIX D
RRA
Python 53X {5 0% :
WA A © 2001-2020 Python R {4 EE4x 2% . LR EE PIr A AR .
WU © 2000 BeOpen.com., 1 84 BTG AL A «
AL © 1995-2000 Corporation for National Research Initiatives., 4585 BTG AU
WA © 1991-1995 Stichting Mathematisch Centrum., {4 83 BTG AU
B REEMVFIERFEE, S0 & AT,
141
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=5

EFE
..., 109

ellipsis literal, I8

string literal, 10
. (dor)

attribute reference, 66

in numeric literal, 14
! (exclamation)

in formatted string literal, 11
— (minus)

binary operator, 70

unary operator, 69
' (single quote)

string literal,9
" (double quote)

string literal,9

string literal, 10
# (hash)

comment, 6

source encoding declaration,6
% (percent)

EHH, 70

o\
Il

augmented assignment, 79
& (ampersand)
mHAE, T
&:
augmented assignment, 79
() (parentheses)
call, 67
class definition, 93
function definition, 92
generator expression, 62
in assignment target list,78
tuple display, 60
* (asterisk)
function definition, 93
import statement, 84
in assignment target list,78
in expression lists,75
in function calls, 68

BHFF, 70

* *
function definition, 93
in dictionary displays, 62
in function calls, 68
EHLE, 69

* k=

augmented assignment, 79

augmented assignment, 79

+ (plus)
binary operator, 70
unary operator, 69

+=
augmented assignment, 79

, (comma), 60
argument list, 67
expression list, 61,75, 80,93
identifier list, 86
import statement, 84
in dictionary displays, 62
in target list,78
parameter list,92

slicing, 67

with statement, 91
/ (slash)

BHIE, 70
//

= H A, 70
//=

augmented assignment, 79
/=

augmented assignment, 79
0b

integer literal, 13
0o

integer literal, 13
Ox

integer literal, 13
2to3, 109
: (colon)

annotated variable, 80
compound statement, 88, 89,9193
function annotations, 93
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in dictionary expressions, 62

in formatted string literal, 1l

lambda expression, 75
slicing, 67

; (semicolon), 87

< (less)
BHAF, T

<<

<<=
augmented assignment, 79

AT

EE, T

<=

augmented assignment, 79
= (equals)

assignment statement, 78
class definition, 32

for help in debugging using

string literals, 11

function definition, 92

in function calls, 67

BHEA, T

function annotations, 93
> (greater)
BHAE, T
>=
BEHA, T
>>
EH I, 70
>>=
augmented assignment, 79
>>> 109
@ (at)
class definition, 94
function definition, 92
BHAE, 70
[1 (square brackets)
in assignment target list,78
list expression, 61
subscription, 66
\ (backslash)
escape sequence, 10

\r
\t
\U
\u
\v
\x
~(

A—

—(

—

escape sequence, 10

escape sequence, 10

escape sequence, 10

escape sequence, 10

escape sequence, 10

escape sequence, 10

escape sequence, 10
caret)

BEF T

augmented assignment, 79
underscore)

in numeric literal, 13,14
identifiers,9

__, ldentifiers,9

abs__ () (object 7 %), 37
__add__ () (object 7 i%), 36
aenter__ () (object 7 i%), 41
aexit__ () (object 7 i%k), 41
aiter_ () (object 7 i%), 40
all__ (optional module attribute), 84
__and__ () (object 7 i%), 36
anext__ () (agen 7 i%), 65
anext__ () (object 7 %), 40

annotations__ (class attribute), 22
annotations__ (function attribute), 20
annotations__ (module attribute), 22
await__ () (object 7 i%), 39

bases__ (class attribute), 22

bool__ () (object method), 35

bool__ () (object 7 i%), 27
bytes__ () (object 7 %), 26
cached_ , 53

call__ () (object method), 68
call__ () (object 75 i%), 34
cause___ (exception attribute), 82
ceil__ () (object 7 i%), 38

class__ (instance attribute), 22

class__ (method cell), 33

class__ (module attribute), 28
class_getitem__ () (object % 7 ik), 34

AN\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure___ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 7 i%), 37

\b __contains__ () (object 7 i%), 36
escape sequence, 10 __context___ (exception attribute), 82

\f __debug__, 80
escape sequence, 10 __defaults___ (function attribute), 20

\N __del__ () (object 7 i%), 25
escape sequence, 10 __delattr__ () (object 7 i%), 28

\n __delete__ () (object 7 i%), 29
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__delitem__ () (object 7 i%), 35 __length_hint__ () (object % i%), 35
_ dict__ (class attribute), 22 __loader_ ,53
__dict__ (function attribute), 20 __1shift__ () (object 7 i%), 36
__dict__ (instance attribute), 22 __1t__ () (object 7 i%), 26
__dict__ (module attribute), 22 __main___
__dir__ (module attribute), 28 e, 44,97
_dir__ () (object % i%), 28 __matmul__ () (object 7 i%), 36
__divmod__ () (object 7 i%), 36 __missing__ () (object 7 i%), 36
__doc__ (class attribute), 22 __mod___() (object 75 %), 36
__doc___ (function attribute), 20 _ _module__ (class attribute), 22
__doc__ (method attribute), 20 __module__ (function attribute), 20
__doc__ (module attribute), 22 __module__ (method attribute), 20
__enter__ () (object 7 i%), 38 __mul__ () (object 7 i%), 36
__eq__ () (object 7 i%), 26 __name_ ,53
__exit__ () (object 75 i%), 38 __name___ (class attribute), 22
_ file ,53 __name___ (function attribute), 20
_ file_  (module attribute), 22 __name___ (method attribute), 20
__float__ () (object 7 i%), 37 __name___ (module attribute), 22
__floor__ () (object 7 i%), 38 __ne__ () (object 7 i%), 26
__floordiv__ () (object 7 i%), 36 __neqg__ () (object 75 %), 37
_ format__ () (object 7 i%), 26 __new__ () (object 7 i%), 25
__func__ (method attribute), 20 __next__ () (generator 7 %), 64
__ future_ , 112 __or__ () (object 7 i%), 36
future statement, 85 __package_ ,53
__ge__ () (object % %), 26 __path_ ,53
__get__ () (object 7 %), 29 __pos__ () (object 7 %), 37
__getattr__ (module attribute), 28 __pow__ () (object 7 %), 36
__getattr__ () (object 7 i%), 28 __prepare__ (metaclass method), 33
_ _getattribute__ () (object 7 i%), 28 __radd__ () (object 7 i%), 36
__getitem__ () (mapping object method), 24 __rand__ () (object 7 i%), 36
__getitem__ () (object 7 i%), 35 __rdivmod__ () (object 7 i%), 36
__globals__ (function attribute), 20 __repr__ () (object 7 i%), 26
__gt__ () (object 7 i%), 26 _ _reversed__ () (object 7 i%), 36
__hash__ () (object 7 i%), 27 __rfloordiv__ () (object 7 i%), 36
__iadd__ () (object 7 ik), 37 __rlshift__ () (object 7 i¥), 36
__iand__ () (object 7 i%), 37 __rmatmul__ () (object 7 i%), 36
__ifloordiv__ () (object 75 i%), 37 __rmod__ () (object 7 i¥), 36
__ilshift__ () (object 7 i%k), 37 _rmul__ () (object 7 ik), 36
__imatmul__ () (object 7 i%), 37 __ror__ () (object 7 i%), 36
__imod__ () (object 7 i%), 37 __round___ () (object 7 i%), 38
__imul__ () (object 7 i%), 37 __rpow___() (object 7 i%), 36
__index__ () (object 7 %), 38 _ _rrshift__ () (object 7 i%), 36
__init__ () (object 7 i%), 25 __rshift__ () (object 7 i%), 36
__init_subclass__ () (object %7 i%), 31 __rsub__ () (object 7 i%), 36
__instancecheck__ () (class 7 %), 34 __rtruediv__ () (object 7 i%), 36
__int__ () (object % %), 37 __rxor__ () (object 7 i%), 36
__invert__ () (object 7 i%), 37 __self__ (method attribute), 20
__ior__ () (object 7 %), 37 __set__ () (object % i%), 29
__ipow__ () (object 7 i%), 37 __set_name__ () (object 7 i%), 29
__irshift__ () (object 7 i%), 37 __setattr__ () (object 7 i%), 28
__isub__ () (object 7 i%), 37 __setitem__ () (object % ik), 35
__iter__ () (object 7 i%), 36 _ slots_ ,118
_ _itruediv__ () (object 7 i%), 37 _ _spec_ ,53
__ixor__ () (object 7 i%), 37 __str__ () (object % i%), 26
__kwdefaults__ (function attribute), 20 __sub__ () (object % i%), 36
__le__ () (object 7 i%), 26 _ _subclasscheck__ () (class 7 i%), 34
__len__ () (mapping object method), 2’ __traceback__ (exception attribute), 82
__len__ () (object 7 i%), 35 __truediv__ () (object 7 i%), 36
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_ _trunc__ () (object 7 i%), 38

__xor__ () (object 7 i%), 36

{} (curly brackets)
dictionary expression, 62
in formatted string literal,ll
set expression, 61

| (vertical bar)

BHA, I

‘:
augmented assignment, 79
~ (tilde)
B HAF, 69
Bl 4h
AssertionError, 80
AttributeError, 66
GeneratorExit, 64, 65
ImportError, 84
NameError, 60
StopAsyncIteration, 65
StopIteration, 64, 82
TypeError, 69
ValueError, 70
ZeroDivisionError, 70
PYTHONHASHSEED, 27
E A
assert, 80
async def, 94
async for, 95
async with, 95
break, 83, 88, 90
class, 93
continue, 83, 88, 90
def, 92
del, 25, 81
for, 83, 88
global, 81, 86
if, 88
import, 21, 84
nonlocal, 86
pass, 81
raise, 82
return, 81, 90
try, 23, 89
while, 83, 88
with, 38,91
yield, 82
EHAF
% (percent), 70
& (ampersand), 71
* (asterisk), 70
*%_ 69
/ (slash), 70
/7,70
< (less), 71
<<, 70
<=,71
=71

A

abs

abstract base class —- & &%, 109

==,71

> (greater), 71
>=71

>>.70

@ (at), 70

~ (caret), 71

| (vertical bar), 71
~ (tilde), 69
and, 74

in, 73

is,73

is not,73
not, 74

not in,73
or, 74

E& & %, 37

aclose () (agen 7 i%), 65
addition, 70

and

bitwise, 71
BER, T4

annotated

assignment, 80

annotation -- J#, 109
annotations

function, 93

anonymous

function, 75

argument

call semantics, 67
function, 20
function definition, 92

argument -- %%, 109
arithmetic

conversion, 59
operation,binary, 70
operation, unary, 69

array

as

B, 19

except clause, 89
import statement, 84
X425, 84, 89,91

with statement, 91

ASCII, 4,9
asend () (agen 7% i%), 65
assert

%4, 80

AssertionError

#l4h, 80

assertions

debugging, 80

assignment

annotated, 80
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attribute, 78
augmented, 79
class attribute, 22
class instance attribute, 22
slicing, 79
statement, 19,78
subscription, 79
target list, 78
async
K#F,05
async def
EA], 94
async for
in comprehensions, 60
EA, 95
async with
iE 4], 95
asynchronous context manager -—- 7 25
ETXEREE, 110
asynchronous generator
asynchronous iterator, 21
function, 21

asynchronous generator —-- & # 4 ik &,
110
asynchronous generator iterator -- 7

F A kA R, 110
asynchronous iterable —-- & ¥ 7 #% £ %

%£.,110
asynchronous iterator -- RF¥H % RE, 110
asynchronous—-generator
Xt &, 65
athrow () (agen 7 i%), 65

atom, 59

attribute, 18
assignment, 78
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 81
generic special, 18
reference, 66
special, 18

attribute —- &M, 110

AttributeError
B4k, 66

augmented
assignment, 79

await
in comprehensions, 61
XHEF, 68,95

awaitable —— &4 4%, 110

B

backslash character,6
BDFL, 110
binary
arithmetic operation, 70
bitwise operation, 71
binary file -- Z3#|>CH, 110
binary literal, 13
binding
global name, 86
name, 43, 78, 84, 92, 93
bitwise
and, 71
operation,binary, 71
operation, unary, 69
or, 71
xor, 71
blank line,7
block, 43
code, 43
BNF, 4, 59
Boolean
operation, 74
XA, 18
break
iE 4], 83, 88, 90
built-in
method, 21
built-in function
call, 68
4,21, 68
built-in method
call, 68
T4, 21,68
builtins
iR, 97
byte, 19
bytearray, 19
bytecode, 22
bytecode —- F ¥, 110
bytes, 19
| & & %, 26
bytes literal,9
bytes—1like object —- F¥WEX %, 110

C

c, 10
language, 18, 19,21, 71
call, 67
built-in function, 68
built-in method, 68
class instance, 68
class object, 22,68
function, 20, 68
instance, 34, 68

b!' method, 68
bytes literal, 10 procedure, 77
b" user—-defined function, 68
bytes literal, 10 callable
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4,20, 67
callback —- [, 110
C-contiguous, 111
chaining

comparisons, 71

exception, 82
character, 19, 66
chr

& &%, 19
class

attribute, 22

attribute assignment, 22

body, 33

constructor, 25

definition, 81,93

instance, 22

name, 93

T4, 22,68,93

&4, 93
class —— 2,110
class instance

attribute, 22

attribute assignment, 22

call, 68

T4, 22,68
class object

call, 22,68
class variable —- 7T &, 110
clause, 87
clear () (frame 7 %), 23
close () (coroutine 7 i%), 40
close () (generator 7 i%), 64
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, 43
code object, 22
coercion —- FEH| KA A 111
comma, 60

trailing, 75
command line, 97
comment, 6
comparison, 71
comparisons, 26

chaining, 71

compile

[ & %, 86
complex

number, 19

[EE %%, 38

&, 19
complex literal, 13
complex number -- £#, 111
compound

statement, 87
comprehensions, 60
dictionary, 62
list, 61
set, 61
Conditional
expression, 74
conditional
expression, 74
constant, 9
constructor
class, 25
container, 17,22
context manager, 38
context manager —- T X#&HE, 111

context variable —- FTXZFE, 111
contiguous —-- #4111
continue
iE 4], 83, 88,90
conversion

arithmetic, 59
string, 26,77
coroutine, 39, 63
function, 21
coroutine —-- &, 111
coroutine function -- WA E#, 111
CPython, 111

D
dangling

else, 87
data, 17

type, 18

type, immutable, 60
datum, 62
dbm.gnu

o, 20
dbm.ndbm

HH, 20
debugging

assertions, 80
decimal literal, 13

decorator —— EME, 111
DEDENT token, 7, 87
def
EA, 92
default

parameter value, 92
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definition
class, 81,93
function, 81,92
del
&4, 25, 81
deletion
attribute, 81
target, 81
target list, 81
delimiters, 15

descriptor —-- i &, 111
destructor, 25,78
dictionary

comprehensions, 62

display, 62

£, 20, 22,27, 62, 66,79
dictionary —-- i, 111
dictionary comprehension —-- FH#it& R,

111

dictionary view —- FHAE, 112
display

dictionary, 62

list, 61

set, 61
division, 70
divmod

[FE & %, 36, 37
docstring, 93
docstring -- XHFEHE, 112
documentation string, 23
duck-typing -- ®FEA 112

E
e
in numeric literal, 14
EAFP, 112
elif
XHF, 88
Ellipsis
&, 18
else
conditional expression, 74
dangling, 87
X4, 83,8890
empty
list, 6l
tuple, 19, 60

encoding declarations (source file), 6
environment, 44

error handling,45

errors, 45

XHF, 89
exception, 45, 82
chaining, 82
handler, 23
raising, 82
exception handler,45
exclusive
or, 71
exec
& & %, 86
execution
frame, 43, 93
restricted, 44
stack, 23
execution model, 43
expression, 59
Conditional, 74
conditional, 74
generator, 62
lambda, 75, 93

list, 75,77

statement, 77

yield, 63
expression —- Rk, 112
extension

module, 18
extension module -- # EAH:, 112
F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string -- f-FE,112
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_1lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object -- XX %£,112
file-like object —— XfExt%£, 112
finalizer, 25
finally

X4, 81, 83,89, 90
find_spec

escape sequence, 10 finder, 50
eval finder, 49
[EE % %, 86, 98 find_spec, 50
evaluation finder —— #H#HE, 112
order, 75 float
exc_info (in module sys), 23 [FIE &%, 38
except floating point
#5| 149
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number, 19

&, 19

floating point literal, 13
floor division —-- i FEEERE, 112

for

in comprehensions, 60

&4, 83, 88

form

lambda, 75
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 11
Fortran contiguous, 111

frame

execution, 43,93

4,23

free

variable, 43

from

import statement, 43, 84

KT, 63,84

yield from expression, 63

frozenset
Xt 4, 20
fstring, 11
f-string, 11
function

annotations, 93
anonymous, 75
argument, 20
call, 20, 68

call, user—-defined, 68
definition, 81,92
generator, 63, 82

name, 92

user—-defined, 20
14,20, 21, 68, 92
function -- E#, 112
function annotation —- FEARE, 112

future

statement, 85

G

garbage collection, 17
garbage collection —-- % [E ik, 113
generator, 113
expression, 62
function, 21, 63, 82
iterator, 21, 82
T4, 23,62,63
generator —-— 4 pk#, 113
generator expression, 13

special attribute, 18

generic function -- A E#, 113
generic type —— RA XA 113
GIL, 113

global

name binding, 86
namespace, 20
&4, 81, 86
global interpreter lock —— 4 & B #
4, 113
grammar, 4
grouping, 7

F{

handle an exception,45
handler

exception, 23
hash

& &%, 27
hash character,6
hash-based pyc ——- #FW%N&EH pyc, 113
hashable, 62
hashable -- H¥ %, 113
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
EE &%, 17
identifier, 8, 60
identity
test, 73
identity of an object, 17
IDLE, 113
if
conditional expression, 74
in comprehensions, 60
& 4], 88
imaginary literal, 13
immutable
data type, 60
object, 60, 62
HZ, 19
immutable —-- A H 7%, 114
immutable object, 17
immutable sequence

X £, 19

generator expression -- 4 MW # K # R, immutable types
113 subclassing, 25
generator iterator -- ARHBHARE 113 ipport
GeneratorExit hooks, 50
B4, 64, 65 E4, 21, 84
generic import hooks, 50
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import machinery, 47
import path —-- B A&, 114
importer —-- H A, 114
ImportError

Bi4h, 84
importing -- & A, 114
in

KT, 88

BHAE, T3
inclusive

or, 71
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7ri%), 24
inheritance, 93
input, 98
instance

call, 34, 68

class, 22

&, 22,68
int

B & &%, 38
integer, 19

representation, 19

&£, 18
integer literal, 13
interactive -- X %, 114
interactive mode, 97
internal type, 22
interpolated string literal, Il
interpreted —- @EA, 114
interpreter, 97
interpreter shutdown —— BEHEXH, 114
inversion, 69
invocation, 20

io
MR, 22
is
BEHAE, T3
is not
BHF,T3
item
sequence, 66
string, 66
item selection, 19
iterable

unpacking, 75
iterable —- H# AW 4,114
iterator —— # R &, 114

J

in numeric literal, 14
Java

language, 19

K

key, 62

key function —— #E#, 114
key/datum pair, 62

keyword, 9

keyword argument —— Xx#FHH, 114

L

lambda, 114
expression, 75,93
form, 75
language
c, 18,19, 21,71
Java, 19
last_traceback (in module sys), 23
LBYL, 115
leading whitespace, 7
len
BE &%, 19, 20, 35
lexical analysis,5S
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 78
comprehensions, 61
deletion target, 8l
display, 61
empty, 61
expression, 75,77
target, 78, 88
4, 19,61, 66,67,79
list —- %%, 115
list comprehension -- F|XKIHEHER, 115
literal, 9,60
loader, 49
loader —-— ju##, 115
logical line,5
loop
over mutable sequence, 89
statement, 83, 88
loop control
target, 83

M
magic

method, 115
magic method -- EARF %, 115
makefile () (socket method), 22
mangling

name, 60
mapping

£, 20, 22, 66, 79
mapping —- B4, 115
matrix multiplication, 70
membership

test, 73
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meta
hooks, 50
meta hooks, 50
meta path finder -- TLEAHZHE, 115
metaclass, 32
metaclass —— T, 115
metaclass hint, 32
method
built-in, 21
call, 68
magic, 115
special, 118
user—-defined, 20
T4, 20,21, 68
method -- ¥, 115
method resolution order —- ﬁ'ﬂiﬁ@ﬁﬁ)ﬁ
7,115
minus, 69
module
extension, 18
importing, 84
namespace, 22
14,21, 66
module —— Ak, 115
module spec,49
module spec -- HEEH, 115
modulo, 70
MRO, 115
multiplication, 70
mutable
*t4,19,78,79
mutable —-- ¥ 7, 115
mutable object, 17
mutable sequence
loop over, 89

4,19
N

name, 8, 43, 60
binding, 43, 78, 84, 92, 93
binding, global, 86
class, 93
function, 92
mangling, 60
rebinding, 78
unbinding, 81

named tuple -- B &4, 115

NameError

BI4h, 60
NameError (built-in exception), 44
names

private, 60
namespace, 43

global, 20

module, 22

package, 48

namespace -- 44 % q, 116
namespace package -- #& X E4, 116

negation, 69
nested scope —-— ﬁ%%flﬁ}ﬂﬁ’ 116
new-style class —— ¥, 116
NEWLINE token,5, 87
None

4,18, 77
nonlocal

iE A4, 86
not

EHH T
not in

EHAE, T3
notation, 4
NotImplemented

X%, 18
null

operation, 81
number, 13

complex, 19

floating point, 19
numeric

£, 18,22

numeric literal, 13

O

object, 17
code, 22
immutable, 60, 62
object —— *t#%,116
object.__slots__ (HEE%), 30
octal literal, 13
open
& &%, 22
operation
binary arithmetic, 70
binary bitwise, 71
Boolean, 74
null, 81
power, 69
shifting, 70
unary arithmetic, 69
unary bitwise, 69
operator
— (minus), 69, 70
+ (plus), 69, 70
overloading, 24
precedence, 76
ternary, 74
operators, 15
or
bitwise, 71
exclusive, 71
inclusive, 71
BHAF, T4
ord
& &%, 19
order
evaluation, 75
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output, 77 PEP 1,117
standard, 77 PEP 8,72
overloading PEP 236,86
operator, 24 PEP 238,112
PEP 252,29
P PEP 255,63
package, 48 PEP 278,119
namespace, 48 PEP 302,47,58,112,115
portion, 48 PEP 308,74
regular, 48 PEP 318,94
package -- 4,116 PEP 328,58
parameter PEP 338,58
call semantics, 67 PEP 342,63
function definition, 92 PEP 343,38,92,111
value, default, 92 PEP 362,110,116
parameter —-— H%, 116 PEP 366,53, 58
parenthesized form, 60 PEP 380,63
parser, 5 PEP 395,58
pass PEP 411,117
4, 81 PEP 414,10
path PEP 420,47,48,54,58, 112,116, 117
hooks, 50 PEP 443,113
path based finder, 55 PEP 448,62,68,75
path based finder —- # F ¥ & #) & & &, PEP 451,58, 112
117 PEP 483,113
path entry -- E#AH,116 PEP 484,34, 80,93, 109, 112, 119
path entry finder ——- BAEANDEEZH, 117 PEP 492,40, 63,96, 110, 111
path entry hook -- B#ZAN 04,117 PEP 498,13,112
path hooks, 50 PEP 519,117
path-like object —- HB&EXx£, 117 PEP 525,63, 110
PEP, 117 PEP 526, 80, 93,109, 119
physical line,5,6,10 PEP 530,61
plus, 69 PEP 560, 32,34
popen () (in module o0s), 22 PEP 562,29
portion PEP 563, 85,93
package, 48 PEP 572,62,74
portion —-- ¥4+, 117 PEP 614,92,94
positional argument —-— fL&5#, 117 PEP 3104, 86
pow PEP 3107,93
& & %, 36, 37 PEP 3115, 33,94
power PEP 3116,119
operation, 69 PEP 3119, 34
precedence PEP 3120,5
operator, 76 PEP 3129,94
primary, 66 PEP 3131,8
print PEP 3132,79
[FE & %, 26 PEP 3135,33
print () (built-in function) PEP 3147,53
__str__ () (object method), 26 PEP 3155,117
private PYTHONHASHSEED, 27
names, 60 Pythonic, 117
procedure PYTHONPATH, 55
call, 77
program, 97 Q
provisional API -- # % API, 117 qualified name -- [RZE&FR, 117
provisional package -- % EAM, 117
Python 3000, 117 R
Python #E & r
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raw string literal, 10

raw string literal, 10
raise
&4, 82
raise an exception,45
raising
exception, 82
range
& & %, 89
raw string, 10
rebinding
name, 78
reference
attribute, 66
reference count —-- 3| fit4k, 118
reference counting, 17
regular
package, 48
regular package —-- % #4, 118
relative
import, 85
repr
& &%, 77
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 19
reserved word,9
restricted
execution, 44
return
iE 4], 81, 90
round

[E% & %, 38
S

scope, 43, 44

slice, 67
& &%, 24
X%, 35
slice —— 4,118
slicing, 19, 67
assignment, 79
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 118
special method —-- #%kF i, 118
stack
execution, 23

trace, 23
standard
output, 77

Standard C, 10
standard input, 97
start (slice object attribute), 24, 67
statement
assignment, 19, 78
assignment, annotated, 80
assignment, augmented, 79
compound, 87
expression, 77
future, 85
loop, 83, 88
simple, 77
statement —- &4, 118
statement grouping,7
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 67
stop (slice object attribute), 24, 67

send () (coroutine 7 i%), 40 StopAsyncIteration
send () (generator 7 %), 64 B4, 65
sequence StopIteration
item, 66 Bl 4h, 64, 82
x4, 19,22, 66,67,73,79, 88 string
sequence —— J§7%],118 __format__ () (object method), 26
set __str__ () (object method), 26
comprehensions, 61 conversion, 26,77
display, 61 formatted literal, Il
st£, 19,61 immutable sequences, 19
set comprehension ——- £4# SR, 118 interpolated literal, 11
set type item, 66
x4, 19 &, 66, 67
shifting string literal,9
operation, 70 subclassing
simple immutable types,?25
statement, 77 subscription, 19, 20, 66
single dispatch —-- B4k, 118 assignment, 79
singleton subtraction, 70
tuple, 19 suite, 87
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syntax, 4

sys
Ik, 90,97

sys.exc_info, 23

sys.last_traceback, 23

sys.meta_path, 50

sys.modules, 49

sys.path, 55

sys.path_hooks, 55

sys.path_importer_cache, 55

sys.stderr, 22

sys.stdin, 22

sys.stdout, 22

SystemExit (built-in exception), 45

T

tab, 7
target, 78
deletion, 81
list, 78,88
list assignment, 78
list,deletion, 81
loop control, 83
tb_ frame (traceback attribute), 23
tb_lasti (traceback attribute), 23
tb_1lineno (traceback attribute), 23
tb_next (traceback attribute), 24
termination model, 45
ternary
operator, 74
test
identity, 73
membership, 73
text encoding —- X A%, 118
text file —— SUAXH, 118
throw () (coroutine 7 i%), 40
throw () (generator 75 %), 64
token, 5
trace
stack, 23
traceback
*t4,23,82,90
trailing
comma, 75
triple-quoted string -- = §| & F # &,
118
triple—-quoted string, 10
True, 18
try
E 4,23, 89
tuple
empty, 19, 60
singleton, 19
4,19, 66, 67,75
type, 18
data, 18
hierarchy, 18
immutable data, 60

ME &%, 17,32
type —— %A, 119
type alias —-- XA H 4,119
type hint -- AR, 119
type of an object, 17
TypeError

B4, 69
types, internal,?22
U
u'

string literal,9
u"

string literal,9
unary

arithmetic operation, 69

bitwise operation, 69
unbinding

name, 81
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10
universal newlines —-- 3@ Ff#4T, 119
UNIX, 97
unpacking

dictionary, 62

in function calls, 68

iterable, 75
unreachable object, 17
unrecognized escape sequence, |1
user-defined

function, 20

function call, 68

method, 20
user-defined function

x4, 20, 68,92
user-defined method

£, 20
Vv

value
default parameter, 92
value of an object, 17
ValueError
B4k, 70
values
writing, 77
variable
free, 43
variable annotation -- FEEM#E, 119
EE &%
abs, 37
bytes, 26
chr, 19
compile, 86
complex, 38
divmod, 36, 37
eval, 86, 98
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exec, 86
float, 38
hash, 27
id, 17

int, 38
len, 19, 20, 35
open, 22
ord, 19
pow, 36, 37
print, 26
range, 89
repr, 77
round, 38
slice,24
type, 17,32

XRTF

as, 84, 89, 91

async, 95

await, 68,95

elif, 88

else, 83, 8890
except, 89

finally, 81, 83, 89, 90
from, 63, 84

in, 88

yield, 63

virtual environment -- &I, 119
virtual machine —-— JE#AHL, 119

SES

asynchronous—generator, 65
Boolean, 18

built-in function, 21, 68
built-in method, 21, 68
callable, 20, 67

class, 22, 68,93

class instance, 22, 68
complex, 19

dictionary, 20, 22,27, 62, 66,79
Ellipsis, I8

floating point, 19

frame, 23

frozenset, 20

function, 20, 21, 68, 92
generator, 23, 62, 63
immutable, 19

immutable sequence, 19
instance, 22, 68

integer, 18

list, 19,61, 66, 67,79

mapping, 20, 22, 66, 79

method, 20, 21, 68

module, 21, 66

mutable, 19,78, 79

mutable sequence, 19

None, 18, 77

NotImplemented, 18
numeric, 18, 22

sequence, 19, 22, 66, 67,73, 79, 88

set, 19, 61

set type, 19

slice, 35

string, 66, 67

traceback, 23, 82, 90

tuple, 19, 66, 67, 75

user—defined function, 20, 68, 92
user—-defined method, 20

W

while
iE 4], 83, 88
H
__main__ , 44,97
array, 19
builtins, 97
dbm. gnu, 20
dbm . ndbm, 20
io, 22
sys, 90, 97
Windows, 97
with
iE 4], 38,91
writing
values, 77

X

Xor
bitwise, 71

yield
examples, 64
expression, 63

KT, 063
iE 4], 82

Z

Zen of Python -- Python z##,119
ZeroDivisionError

#l4h, 70
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