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CHAPTER 1

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

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

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

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

1.1 HithseZ)

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

iE

R4 B S B A

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

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

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

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

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



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

1.2 #riE

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

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

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

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

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

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

RS

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

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

—~ Python FEJF 0] 43 NiF £ Z 44T,

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

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

2.1.2 Y817

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

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

213 I8

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



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

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

’# —*— coding: <encoding-name> —*-—

X 2 GNU Emacs IAFTTESL, DA

’# vim:fileencoding=<encoding—-name>

% f& Bram Moolenaar [ VIM AR TE .

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

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

2.1.5 RAMITHE

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

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

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

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

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

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

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

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

6 Chapter 2. a5 47
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2.1.8 45t

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

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

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

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

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

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

2R ((H4 A7) i) Python AURS At 7 fBl:

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

PATR /RGBSR T 25 Fh it i

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

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

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

2.1.9 BHFZENEH

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

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

2.3 FRIRFHIXEF

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

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

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

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

PRIRAF I BB BRI . XK/ INE Rk

identifier = xid _start xid_continue*

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

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

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

2.3.1 X#E=x

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

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

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

2.3.2 {REMFRIATFSE

FLBARIRATEE (B 7 87 FARIRI S 3L

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

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

i&a],

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

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

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

24 FHE

FHEMN T FRR— LN ERRE & .

241 FHBENFHEFHEE

FREE TR DA I ST

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

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

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

shortstringitem := shortstringchar | stringescapeseq

longstringitem = longstringchar | stringescapeseq

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

longstringchar = <any source character except "\">

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

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

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

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

shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

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

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

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

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

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

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

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

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

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

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

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

BXFS | &)X E e
\newline | FAMLINRTT41; Z 05

\\ SURHEL (V)

\" B35 (1)

\" WCIEEEED)

\a ASCII %% (BEL)

\b ASCII E#% (BS)

\f ASCII #F4K, (FF)

\n ASCII #:47 (LF)

\r ASCII 7% (CR)

\t ASCII K-Vl 3 (TAB)

\v ASCII & F il % (VT)

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

BT H 5 THE AT R SORP 8 a0 T

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

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

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

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

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

1E 3.6 BUE G TovE R BIR % 5425 %& DeprecationWarning. M K44~ Python fRASTT If
¥-4:5| % SyntaxError,

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

24.2 FRBFEHEHE

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

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

)

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

243 R FHFEFHEE

3.6 BRI HE.

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

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

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

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

| yield expression

"S" | "r" ‘ "a"

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

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

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

conversion
format_spec
literal_char

24. FEE 11
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& XA A R T H B 2R S U AR IR 3 AL S 7E B 455 H Y Python Feikal—HEAEE, (HA /DHf)
bho 2FRR AW AN, Llambda Fk b BRHN ERFES . B Eh 0] A EHAT (Bl inE =53]
%?ﬁ%*%@%K%@ﬁﬁﬁo%?ﬁﬁﬁ%ﬁ%ﬁ%?ﬁ%?Eﬁ%@ﬁ%&ﬁ@ﬁMEﬁE%%
PR .

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

TEBZ 5 85 R & ] format O P BLAEAT 4% k. 5 203 B AF & WA A 3238 o ol A e &5
M__format__ () J5ik. WARAMEHE N ULIIFT I LA — DT H . G R AU TER
NFRFER IR ARIEY P

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

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

LA R A s

>>> name = "Fred"

>>> f"He said his name is .

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

>>> number = 1024

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

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

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

RAFB PRV BRI, X &5 KA R

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

VL P 0 R S RHLRE SUIO ML, DA B — I Rt

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

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

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

>>> foo. doc_ is None
True

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

format ().
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244 BEFEE

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

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

245 ERRFEE

S AT =N N CI e S L R U

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

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

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

nonzerodigit = mrLLLmon

digit = "o"..."o"

bindigit = "om | omin

octdigit = "or..."7"

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

BB IR B BRI, AE— R E ST AT

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

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

— SRR A E A AR AT

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

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

24.6 FRmEE
PP BT R DA R Tl S TR A

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

fraction = "." digitpart

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

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

VP AT A 7R LT

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

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

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

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

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

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

2.5 ZEFF

O F TR THE ST
+ — * * % / /) 5 .
= >> : | g -
< > <= o __ I
2.6 FRFF
AR TRFEE e 2 5 A

i = ->

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

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

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

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

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

iR

O \

&
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R R

31 MR, EHS5ARE

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

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

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

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

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

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

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

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

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

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

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

3.2 IRERBEREH

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

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

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

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

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

PATR U TR AT 2SR 4

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

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

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

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

IR PRI A 0] 22 Fy 41 2628

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

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

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

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

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

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

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

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

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

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

— MR, PSR a H S R8N E LTE S5 R —E

TR S

IR ES ax

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

__name__ PR AL 24 FK o 5

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

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

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

__code___ FEN I e ) R B I AR 42 A5

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

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

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

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

__kwdefaults__ fl@ﬁa‘é%?%ﬁ%ﬁ%ﬁ%?ﬁo L]

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

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

HITH G AA cell_contents @ik, X ATHUT R A KB E R ITHIE.
A K REUE SCREAME BT A HAUE X R 42 3G 2 0L7F SO0 R 2L R i«

SeBliik SBITE R T A GIE. EEBIMAL A nl R IR SR GEH 7 E R0 -

TR BN __self NSNS AR Y, _ func_ RS __doc_ AITYEN
MRS (5 _ func_ . doc_ YEMAMARED; __name_ HHVELFR (5 __func__._ _name_
EHAERED;: __module_ A ENIEEIEIZFR, A NA None.

TFER SRR RE (R BRI D) T 2 BREON R AT R R B M

FPE T ERT G T AER I — A2 JE P g (] BBl A% 2R — 52, sz 8
TN P LR BT S 8 25 R 5.

2438 15k M ISR A o SRR BN G 1 5 A — AN SE 0 T X e ), RSB 21
__self  JEVERICAZREN], e ERS . & ER __func_ BMEEUEEEN
PRECT S

2458 1 MBS BRI — A X G A — A P SO EXT gy, HAT %
[H TR BN, BIAMNY R SL B __func_ JBMERFAZEORI T ENS, Tk
_ _func__ @M.
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3 5 IS BRI AT IEXT R B T BN BIR G, SLHIXRA __self
JEHOAZIAL, H_ func_ JEMENSETTIRN W T )Z BB A .

24— AL YERT G R FH I, 2R B B R Z R (__func_), HRFREHI (__self )
BASHBNER L. B, K c2—MEET £0 B X, 1 x & ciy— L,
WA <. £(1) St%FETRA c.£(x, 1),

M NS VERT G BNTE A— NEEX R, RAEE __self_ T RS SchR b e
RHEARG, WL ETEH <. £(1) @& c.£(1) HAERTIHM £, 1), Hi £ AXFMW
B 2R AL

T 7 A BRI BN 52 ) SE B N S B AR e e R IR M SR B BRBUE M s A A . ESRSEREBLR
— R E R AL 7 2SR R R 28 — AN A BT A% A AR . R BV X R A AR
AT R e SCREG HAth V8 5 (CAKTA A8 652 FER R BUR RN & & A 7AE
oo WAH T BT SR — AR BT P E R BUR Sl o 48 58 i
PRy =i R TR ey L o ey A o

MRS — N vield i) (Wyield i% & B5) BB T ERARE—1 £ R % &4
A ) BRSO R IRE B R ] — AN T DABRAT BB B g kAR g S B AR
iterator._ next_ () FEKESREXTEN—EofTEIEMHH vield iBa4 At T —
MEA I BIEXAN RIS T recurn BB EPITREIR B, $5]% Stoplteration 73
FH HIXAN LA S5 35 R ] RS S T R R

R [ asvne def & UM BR B T st b fi ol W2 B2, SRR BB BCEE R U i 23R
[l —A~coroutine %% . BRI GEt Srawait FikRA A asyne with fMlasyne for igA].
CE YRGS v

SR REB (i asyne der g XIF RS yield B BREE T AR A 7 £ R 5%
Fo DAL R EAERE I F I 23R 0] — AR BT &, XS fEasyne for ilh) ok
AT R
TS ERIN aiterator.__anext_ () F{ERF& Rl —Aawaitable, BTG SAEW
FREPATEEIE M vield Rk —ME. S REIITHI R 25 recurn IEAEE G
— B, $225] Kk stopAsyncIteration SE, RN RSB R T OEES
AR .

B RREL P E BB ST C BB AN E 2 . NE BB F1455 1len () Almath.sin ()
(math J2—/MFREN B . NERESEOEE R H C M e, Hrkin R gt
__doc__ MBI SR FATER, WA A WS None; __name_ ZpRENM A FK; __self
BN None (B F—4cH): __module_ ZREITERBIZAFR, WEHREA WA None,

WL % TIRISE R e E BN 5 —FE, R T — e A C B 2450 fa
KBNS H. WETER— T2 alist .append (), A alist —FFX5 . (L
B, ERERE R RN self SN alist FRFMCIINTS

R RREATAMNE . WMNRERFREN T keI A FRLH], KUTAAER_ new_ ()
AR, WS HSES __new_ (), MHBEHBLES__init_ () ROIRILHTH
Rl

Rl AT B RN EOLE AL EER T L call () FrERIRERCH ATH AT

Bige #idk 2 Python AL EEARA L AIE, hs A 2% Q#, Himport iBA) LN, @i
importlib.import_module () FINERK __import_ () SFeEAGEIM . BN GAA |7
TG I i 24 25 ) (X2 i o R __globals_ J@PESI M) . JEHS A
P % B AR, FlA m.x AY T m.__dict_ ["x"]. BEHGRAEE T HIG IR
By BT % (BARIR L e R A TR EE ) .

MRS T & 2, Bl m.x = 12/ T m.__dict__["x"] = 1.
e X (W5) J@: __name_ B ZHR; __doc_ HARHA SCRY AR EE, W& A N
A None; __annotations__ (A[#%) H— ML L Zi72 T, BRIERBRIITI REUY;
_ file  EREHOGW BB RS, WERERIME A — SR iE . B A R T
REWA _ rile  J@EME, BN CBH R B SRR B MRS U3 XM — s S sk -
R % R M S SO AR A

FRIRM R @M __dict_ SHPRATFH R IR B Gy 4 25 ]
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CPython implementation detail: i~ CPython {& PRI F LA BEE , YRR BT AR A7 i
PR, AR T UGS SR5 T . AR R, A5 3% 7 ol PR HORAS DA L
L.

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

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

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

PTG g A L B30 PA=AE— 561 (1L 30,

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

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

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

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

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

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

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

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

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

AL, AR SEREE WAE IAL—IF A 2

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

FEIRE H BB M co_name HHREAFR: co_argeount NESHIEE (GFEH EAMEM
Z¥); co_nlocals k%Ll M ARAS B4 (ES%0); co_varnames —AMd &4 Hy
A A FRTTH (ABEAFTK); co_cellvars H— S8 & R B 5| FH B A 1 AR B 44
FREYICAL; co_freevars H— M H AR ICL; co_code H—NERFIIEIELS TS
HFA4FER; co_consts h— A&7 Fr il F ) F (B Y J04]; co_names A— M EFT
5 e (s i A AR T4 co_filename MPEgniR RS BT ER) L1445 co_firstlineno N
BHEITHATS; co_lnotab N—ANPAGRAS /R AU M T T A2 B 2 17 5 ARG 740 5 (1
152 IR REAR M URTD); co_stacksize HERMAR /DN (UIGEAMAS &), co_flags H—4
PAGR A 2R B 2 FR PR T s s A B B0

20
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PAT 2R T co_flags MARENLE L WEHRREEH *argument s IBFREZAEEEED
MIESEL, W 0x04 (iR E: WERMEHIH **keywords IBVE R ZEREEN KB F S
B, W 0x08 ik WHRRECE A ERHR, W 0x20 ik E .

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

co_flags A AR B A A FRAEH

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

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

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

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

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

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

JErE T AR IR,

CIPIE SE S h B

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

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

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

3.3 ¥R IEBR

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

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

3.3.1 EXEH

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

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

WR__new () AR[El—A> cls BB, MOBFSCHIR)__inic () TR TEZ G HhAT, BN

_init_ (self[, ...]), Hrself Jfsifl, HApMSEEEES__new_ () FHIE.
WR__new_ () RIRE—A> cls BB, WEFFEBIR__init () JFIREA2BETT .

__new__ () WH BB A ] AR 12 (B0 int, str 2 tuple) fE il SEHI Q1B R . B
DA HE SOTR B E B DA i 8 0

object.__init__ ( self[,...])
FESEH GEIE_ new () WEQIALZ IR, BETAMI#Z AR, JBH S bt s
SRR —DERURA _ inic () 5k, WHPHRARERGRWA  inic () Ik,
25t e XA & DA DR SE B BRI A P IE BRI AR Ak BIAN: super () .__init_ ([args...]).

2 hash__ (), __iter (), __reversed () PAM_ contains__ () J5 kN N BEREE AL B, A r A &8 K
TypeError, {HWEEMKEE None J&T AW XL B4 TR RAMEN X — 5o
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WoAMNRZEH _new () M_init_ () thEMWE R K (h_new () 8%, I
Hi__init_ () E®), FrbA_inic_ () R F#{H HBER None, W &TEBATH 5] %
TypeError,

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

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

YRR A SO TIRTFAE R R __del__ () Triks

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

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

S U
gc B SCRY .

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

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

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

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

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

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

KR TP IR REEDLT N —A PR .

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

3o AT PAGH o 58 ol O HER AR .

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

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

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

B formatspec T ARFRIERS SUALIE A .

BRI N AR 4

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

TypeError,

object.__gt__ (self, other

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

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

object.__ge__ (self, other

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

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

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

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

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

object.__hash__ (self)

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

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

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

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

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

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

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

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

TEfR: AEBRATEOL T, str. bytes il datetime X2 hash () {H&HH— AR AT HAI REBLE
“INER” o BAREATSHE— Al Python HFREHRFEAAE , BRI A EAEEE 21719 Python 2 [A]
SEANAT T o

EAMECE 2R T B IR A R B R 4 IR 55 Moihi - T A7 A e 8 AR I U A B EAE S R 1
TR TR ED O(”2) 2R . 15 L http://www.ocert.org/advisories/ocert-2011-003.html
WSS (2 S S A AR )T . Python MR SR /MR P A0S (GEE ETE 32 11 64
PiAb A —3) .

5 I, PYTHONHASHSEED.

e 3.3 BOE e BRI G A L

object.__bool__ (self)
il I I VR DASE B ELARLAG I DA B2 N LY bool () ##:4F; WiZiR [l False 8 True. WIRAE LI
Tk, MBI __len () FFAEHRBIARRE R RAGZREN T IR DEERE
X den_ () WAREX __bool () MMHFA LB ZHEENE.

3.3.2 HE XL EitihE
AT DAE SCR A5k g SOM RSB BT (% name BRI IRMEEOMPR) B9 RS X

object.__getattr___ (self, name)
LERINB VI 5] & AttributeError M RIME M (ATRE2WH__getattribute ()
B H T name R — LB JE MR self MZE X AR REMEMNG| A T AttributeError; ¥
FX} name FEEJEVEM__gec_ () WK T AttributeError), M VAEN MR E ($REW) &

A 2T & —1> AttributeError FH.

HHEEWRBEE2ELEFIH LB W,  getarer () AWM. (X2
fE__getattr () Ml__setattr () Z[AJBEBRER AR FRIE. ) X PR I TR bW
RPN KRR E R getattr_ () RETCEVTR LB HALE M. TR 2 DT 920148 5
K, MATE B JE P M 3 A AL (M58 4 A B ARG ) 5T AR & i 58 4245
e WS THKY__getattribute () Jrik T EIERBOS @R H 58 & FE R INE .
object.__getattribute__ (self, name)

W 2 Te A AR ] CASE B R SE B TR P D Il BPRZEIEE LT getater (), W5
BRI, BrdE_getattribute () BXMEHEHZ5] 4K T AttributeError. It
TN R A (K BIE) BRG] K —4 AttributeError Jo. R TR T ETH
Fo BRI, H S B 2 5 e U A R ] 44 B i B 28 07 R 7 9B B R AR A Jm vk, B 4

object.__getattribute__ (self, name),

TEMR:  BEOr EEAEAE N A el o v Bl P R BN B b R 0 &5 R B 17 100 A Rk S 7 vl g
Wikt . S Wk kB
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object.__setattr__ (self, name, value)
B EAE— A B B = R I R o XS S B TE AL (R (E PR AT 2 S 7 ) o
name K JEVEAFR, value KBRS @ HERIE

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

_ _setattr_ (self, name, value),

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

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

B LARIRIE M 5]

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

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

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

import sys
from types import ModuleType

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

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

super () .__setattr__ (attr, wvalue)

sys.modules|[ name ]. class = VerboseModule

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

TE 3.5 W _ class_ #EHUBHHSCHTTE .

3.7 BihEIEE: __getattr_ Ml __dir_ BB

S

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

SCHL R 2]

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

object.__get__ (self, instance, owner)

P MCOT IR AR 8 26 Jm e CRIBMEDT) s Sim e (SEBURIMEDTI) . FrA &
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IR ES, M = e e R VT E R SE G, W2 AR B R R U R R MR A None
W M E (PHA ) JE A EUEE] & —4> AttributeError Ji.

object.__set__ (self, instance, value)
T TR AR instance 45 5E 1) TG 25 2S00 S B JE 2R 8 value

object.__delete__ (self, instance)

T D7 TR AR instance $5 % I A 35 21 S Bl S

object.__set_name__ (self, owner, name)

TEFTA 2K owner QIR . flidd 2 HIR{EL name.

Hfif: _set_name_ () HEAMN type Wi v —H 0 BRI A, PIAERAS 20 ik ]
HZ )5 SUBONES I — AR, e 28 2 CHb iR H & FL 3 4 i 2

class A:

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

WSl 2] 2.

3.6 BRI HE.

JEME __objclass__ &4 inspect BIBFSNHEE MG E SURTERZE (IER B E I E HA B T3S
RIFTERSATIINAE ) o XETF AR AIXTGOR YL, © ] VAT sl ORI — MR E A (B128) /s
BIERH A ES L (I, CPython £ SCBLT C HARSEE I kB E IR TE) -

A R 2R

SUOR, HRMSEUEEA “ETT N BN GRNE, HUBYEDTIN EPHER A BRI AT E R, 1
i__get_ (), __set__ () Ml__delete (). WER—DIRELTALETEFRIEE 1, B8tk
Livskiipusin

JEPEVT I B EROAAT A R — X R A I R, BEE SRR, BN, a.x AERITF M a.
_dict__['x"] JMh, AJER type(a) . __dict__['x'], B TRKKAEK type (a) B ERHEZL,
AFEIEE.

E2, WERARBIRMELR E LT AR T ARIXTSR , W Python W] AE & FEAGERIAAT e 1 Acte 1 F1 i
AR o X EAR B AEAEA SRR RN ER TS AR T 5 SCAHRA 88 77 38 S HASR T 407 5Ok D E

iR BB IR SR 0E a . x. SEALE )UK a i 2
B B SR AN w DL TE O R P S B A R — MR g YR x . __get__(a) .
PBIFE . WRGE R —DRTREH], a.x SBFEE AT type () .__dict__ ['x'].__get_ (a,

type(a)).
R WERFEH DK, Ax [T A.__dict__['x'].__get__ (None, A).
BHE WHE a 2 super B— 5L, WFE5E super (B, obj) .m() &fFobj._ _class__._ mro__

TR BWEEZELFAELE A AFEISUATHAALZEMAMAS: A _dict__ ['m'].
__get_ (obj, obj._ _class_ ),

XF LB 48 e, KRR R e S E T T PR AR S O . — N 2 T PAE
X get_ (). _set__ () fl__delete_ () PHERHAG. WREEAEL_get__ (), MfH
JE MR B ARRT R B S, BREAEX R0 LG i R A A N R . AR IR LT _set_ ()
e delete (), MER—MEIEHDE; WHRLEFANEAE L, WER— A EEdE R, @
B OHUERARARIRE N get () F__set_ (), MAEBIERGARBRAA  get () HHE. EX
T__set_ () Fl__get__ () BB R E S EH LG TR E L. SN, AEEdE AR
ARSI T EE 2K
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Python J5¥% ({135 staticmethod () fil classmethod ()) # @ VE N AR IAZR AL IR . B UL LB m] DA
O OFEHE IR X SRR SB[ 28 A S AR — R AT

property () HREURNEAEIEREIAI RTINS BN B EBAF B MR T

__slots__

_ slots__ R RAT R H A SR B (BIANEE @) 28 k0% _ dict  F1 _ weakref  (B3E2AE
_slors__ g X A B AE SR ATH . )

OO __dicr__ 07 3CT DA HIT A 25 0] o itk A 4R e th nT 5.2 SR8 i 32 0T

object.__slots__
XA B AR A . AT IR AN Gl S 9 FH 728 B A A ) E AP R T4 . _slots__ &2
CE A SR S ), IR H S AR LB A __dic_ T __weakref _.

{Ef __slots__ B EEIN

o UMIRH - DARE L _slots__ RIS, LI __dict_ Ml __weakref__ JEVEARFEZ VI

o WA _ dict_ AFE:, LB REL KA _slots__ & X H AR BIRE. 22RG— R AR
EAMMER S| & AttributeError, HAF ST BAIAMRE, SR '__dict__ " AR __slots__
R AR 781

o WMRKRARALBINE _weakref A8 R, BT _slors__ FIZEA SRR HSLBR 555 . ansk
FEGG S, B '__weakref_ ' AR _slors__ BRI FAFER TS

o _slots__ M A R QAR (2R 2 FEREH ESIn . B, BB A BEET
S fimad _ slors_ 5E XHSEBIAS B EBGAME; B, KBS B S A S .

o _ slots__ FEIARAE A RIRT & B3, FERERREIARY _slors_ e EIFERT . AR,
TR LA _dict_ TN __weakref _ BRAFEATHE LT __slots__ (K BAZAL AL & W HEAT 204044
FRA L) o

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

o B _slors_ ANERTIRER “RIARKE” WEZRAMIL int. bytes Ml tuple AIYRAZ,

o AT AR A ER AT A X L BT DA RG2S slots__ . MRS AT ARG Aat, KAl e 24y Bk
AR LA R SR

o _ class__ WREAFEWIAN R EA K _slors__ B} A 2581EH .

o WA ZA KN B 2 EYWREETT AR, EAE AR A B A R E N (H
IR SN EARR) — B RHNSE] % TypeError,

o WIRAN _slots__ T Ak, WS B E ME0 B AR . HR2 _slors__ JEMERH
— SRS,

3.3.3 BENKEIE

NGRS, ARSI _init_subclass__ ST IXAERLAT DAGH 5 RERS WL T-RAT YK
XM A BRI KR, (HR Mg e 2 BT N R ESR, M _init_subclass_ NI
ST SCT 20Tk PR A 1 12K
classmethod object._ _init_subclass__ (cls)
MFTERIRA: TR I ISR o ols REFR RGBT 7280 AR e SChH— Nl sL il vk,
TIER W R4 207 v
A= ENRBFESH WL HLEN __init_subclass_ . KT 5 H AL
__init_subclass__ HYRHE, W URIETHREERAS KBTS HRMES RS, i
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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__ BYBRINSEBUT AR, RAEERESEOH MG 2 — k.

1Efif#: JCIR/R metaclass FHHE %@*ﬂ%ﬂ/ﬁ%i‘ﬁ HALPMLY __init_subclass__ 1)
S ek (MERARHR) WHEd type (cls) Y.

3.6 B fE

pIvES

BOINE LN, KM type O RMER. REITE— DML S RINHIAT, KRG8 )mTHE 2
type (name, bases, namespace) HJZERE.

FOEd AT AT A metaclass REEFSE, SUZES IR — ML S E A Fk E
el FEPAUF/RBIH, MyClass Fll MySubclass #B/& Meta HSEMH:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FEZEE SN E AT A HoAh 5 8 7 SRR AE T TPl i B A e B v A T A2 i
B ARTE HHRATIS R AEDL R BB

* f##T MRO % H ;

o WE G MY TT

o MRS SN

o PATIE;

. BIEEXR.

fi#t MRO % H

WERAESRE P BN type BYSEHI, MR __mro_entries_ JiiRMFHBEATHIER, 243RF|
U, B VARG EITTABSHHATIA N . WO R AR 1 S T AR AR BB . ST AT
DAZE, AEMLHOL T AR 0

W

PEP 560 - X} typing A1z BB RAZ .0 S FE
HEEHH T

RN SO E A 24 K TC ISR R DA R
o QR R AR BAFEE T, WEEH type O
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o MR RAOCEM H R ox type () BB, WHSPEI NS,
o ARG A type O BSEBIVERRATCE, S0RECTHESE, WM FALIRAER T,

RIEIRAERICR LN BAIRER IR (WERA) ARBrARER 200 (A type (cls) ) HiEH.
BT YRAE I TCR IR B A X SRR TE I — D TR A WRBA — MEERTCRAF &%, M2 E rF
KNI TypeError,

EZAGZTE

— BT, WRGA SRR SMERSLT. WRITEEE __prepare_ EHE, BELXPA
namespace = metaclass._ prepare_ (name, bases, **kwds) MIEXWEHE (EfmRg
M BT SH, Mok B E L) .

WRITCHREA __prepare_ JEYE, WIS = BEWIH— 0 P ML .
S
PEP 3115 - Python 3000 W 1¥j5cR 5| A __prepare_ 4 <SR4T

TS ES

FKFELPL (T ) exec(body, globals(), namespace) HIEXBEIIT. HEIHH S exec ()
B & B DX IHE T 24 28 8 SR AE T RN TRES, TVEVE IR iR Ak (IR ¥E) 5IH R H 451
ANERVE RIS 24 %«
B2, B2 R AT sREN IR, FESRNERE LR AR TCTER BIE A E I IRZ R s 44
FRo 2875 B8 2 S SR — MBS BRI, B 2 8 R — 4 A A i BRIk
__class__F|H.

BlEAR
— H AT R EARERIE A LGS A, K@ netaclass (name, bases, namespace,
**kwds) QIEZEXTS (AR X FSESE A __prepare_ W)

WRKE P EAATTESIH T __class__ 8 super, XNEXZ ST FESHIE N super (
__class__ fIr5lH, XEhgmiFasirtl g pSaas . XHESHEAN super ( ﬁbﬁzlEBﬁﬂ‘T
THIEAEE TRl AE ok 2 SO0 2, Tl F 1 104724 i H‘J%‘éﬂiifﬁﬂﬂlﬂ%g?%iﬁﬁé’a\ﬁ‘?ﬁ%%~/}\2}
BORFRHA

CPython implementation detail: 7 CPython 3.6 2 JGRIMRASH, __class__ BATCSHiE NI Z 238
WY __classcell  —Wifebsaocds. WOERAAE, XM FAZRRE type. __new_ P, DA
BRI a6k 1Z2s . SR A IX R, 7F Python 3.6 H R 33 DeprecationWarning, [M#E Python 3.8
F¥5] &% Runt imeError,

g1 FHBRIA T type BUEARAMTRA XTI type. __new_ WYICERS, PUTEUIMA H & SCEIRAAE
DX R Z JE AT

* B, type.__new_ FRNERMHAEMFITAE LT __set_name__ () FEWRIAR
o BNk, FrAXE _ set_name_ Jy¥ERHE F T SIS E Fl IR A8 TR 1 44 AR PE TR A
o I, REHEBRTSSHRYE T YR M 0T B 2 P B AR B init _subclass_ () )T

TERMRAE LG, ELWEA U EEIE SOPRIEEIE (WRARIE), BRIRN RN E L
RYBE B Jrilsn 24 25 1] o

Ll type._ new_ QUHANEIIEES, SROELANE N a2 2 EE SRR G P2 — B A
P EF R . XFEIA LT AR, JEE WO IR __dict_ @ik,

Z W
PEP 3135 - @iyl R ik iasny __class__ PG| H

30 Chapter 3. #iEHEHRY


https://www.python.org/dev/peps/pep-3115
https://www.python.org/dev/peps/pep-3135

The Python Language Reference, %% 3.7.5

TR

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

334 HEXSEHIRFREE

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

FeRlHh, JC2 abe.ABCMeta S T X 6L DAME ARk 28 (ABC) 1N “BMIEZS” BmslfE
el R (GG ESRA), (FEHAM ABC Z .
class.__instancecheck__ (self, instance)

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

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true Q15 subclass NN class (F)—A> (ELIEAEE:) TR EIEE. FE LTI,
M wE AL issubclass (subclass, class).
TR AR R TR (L) BNIAREIE NI EIEL R gie L. X 5HEF 5L
B R IR E A 2 — 3y, HATEICE 0L T 8Bl A J g4 1R 22k
S
PEP 3119 - 5] AfhZ LR s ThediiiR, @i instancecheck_ () Ml__subclasscheck__ ()

sEfil isinstance () Ml issubclass () 4724, MABCIHRERZIHLE T F B H A A R 2L
MNE (B abe Bik) .

3.3.5 WHlZEISE

I E SRR, FTRASEILE PEP 484 Pl 132 ZUZRIEE (B List [int]):
classmethod object._ _class_getitem__ (cls, key)
Fie IR key ZHRE W ALIR ] — DRz BUIERY L T TLRTR
WIr BRI AR ST XR A S, I H 2408 SCT RN, O der R s 2R 5% TR, bl
il EZR R B T SRAUR . AEJITE A A .
UL

PEP 560 - %} typing FEHA1Z BT (AZ00 30 HF

3.3.6 #EHITTE AR

object.__call__ (self[, args... ])
WA LTRSS BINE R — A ek o TN B i LT ok, W = (argl, arg2, ...)
WM T x.__call_ (argl, arg2, ...) ByHER=.

3.3.7 Rl ETRAE

A PARE SR ANk SEBIA AR 5 . AnilE JE T)r s (g Reiocd) simesdt (an=pst) , (Hfeee
HAE AR ZER . BN ESEG R TERUT 5 SO BT BB R R ZAATE T 75 Auvr i
Bk H 0 <= k < NHA N ZFAEie e XI5 R MK SAMA BRI
keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () ¥, BENTMAT A Python AR e 7 M X A BV 7 ¥ K fBl. EAh collections.
abc FEHIRML T —/> MutableMapping IR EZEPAEARPEH__getitem (), __setitem (),
__delitem (), fll keys () A FEAL NG BTN . WA 75814 Python 47 ifE 51 & Xt
ZIBREPEALE append (), count (), index (), extend (), insert (), pop (), remove (), reverse ()
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Ml sort () %Jrik. BJF, FHIRBILNV W E SCRHIAR)__add__ (), __radd (), __iadd (),
_omul (), _rmul_ () Fl_imul () SFFERSEIME (FEPHE) FARE (RER); BENIAM
& SCHAWBAEZ AT HANE BRSSP SIE LI contains_ () JPIRASRVFERCBMEN in iz
FAF: TG, in BOZERBUFEE: TR, MR b Ak LRy 8RS
W iter () FEARTFEBOERERSTREE: MTBU,  iter () BM4EAXTLRH: X
TIEH, TR 24 A e .

object.__len__ (self)

TSI R ASS LA BB AL Len () o MAZIRIPIRFRATKIE, A4 >= 0 BEEoR. oh, W2k
é/l\ﬁ%ﬂiﬁil_bOOl_ () JPEMH__len_ () IRIREHEANZ, WIFEA/RIZH PSP I

CPython implementation detail: ¥ CPython 1, FisRK JF i Kl sys.maxsize. WRKF KT
sys.maxsize WIFEEEEM: (BN len () AIESH] K OverflowError, Zl i ELME AR IR B 11
5|k OverflowError, XJHRMUME X __bool () Jiik.

object._ _length_hint__ (self)
THH M ASE I operator. length_hint () o WiZIRIXRKEMETHE (R R TE/NT
LK) o RN —A >= 0 M. REE WA DY Not Tmplemented, XXBMAES
__length_hint__ H{EFTEENFIER —FEALIE. I ESR RN T ERE, HARZRIER TG

b=

17,

3.4 B fE.

MR VA2l TR = AL TR . PAT AR

’a[l:Z] = Db

SNEEH

’a[slice(l, 2, None)] =D

HAt B A EAE . BE Y] Fr WiLEUZ DA None %P4,

object.__getitem__ (self, key)
PACTVEASE L self [key) WSRIE. XTIFPIRAL, Bz BRI A X R . R R
BRG] (WRB R F IR R RO T getitem () Jrik. WIR key HY2EAL
AIEIN 5% TypeError S WAHIFIRG [ FEILH LASMOME (FEBEATAEAT A80R 5 | 1Rk
2 J5) MRS % IndexError jpdf. X TBURZEAL, A2 key HAZF] (RTERA &) WG|

% KeyError 4.

Hfif: for EIEA R AIERGIN SHITHIER IndexError DA IEFHIAR NI 51 454

object.__setitem__ (self, key, value)
P AL self [key] WEH. WEFWY _ getitem () MF. HXFGRII I EN
ZAFR T 75 ZE G AV TS OB SR N, B0 P AT R . AN IERRY key (H T
RKSHENS__getitem () JryERIE DU .

object.__delitem__ (self, key)
P VEPASEEL self [key] BIMIBR. HREFWME_ _getitem () MIE. MXFREBI A
N ZA PR T 75 ML i R bR, 52T A SRR ER TR . AN IERAIY key [H TS K 1K) 7 Y.
YH__getitem__ () JP¥ERIEBLARTA .

object.__missing__ (self, key)
Wik dict._getitem () FEHAE] TS I H DASEBE dict K1) self [key],
object.__iter__ (self)
W AR EN A QB L AR T o R R 2R Bl — T R AT 5, BRI B
BASFRITA RS T, BRSNS PR
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object.

WhYE (ASRAFFE) &4 reversed ()

__revers

LRI R UTF LRI BENFERRNRE S . A XEREN R ESE typeiter —
s

ed__ (self)

PN PR IO T PASE B 1) R A B 24 3R 1] — A7 B AT

FFBA A T R R AR R 52

_

len

() M__
PR S B E R SE I A PR

JEARMZIEAT (in Flnot  in) MH A AT BRI 20k At

bR 5 [l OB B B P 41 P X
) B

() ¥, W reversed() W
())e SCERFHHPLEGXT G 24 U AERE B R MIL L reversed (
reversed__ () i,

reversed_
getitem __

s AR AT ASEHEDA

TRIAITIEH R EA BRI, AR AT RN AT IR AR 52

object.

P VA PASE BB A IS AT o JSR dtem J2 self 153 W W3R (W] 3, 45 DU 3%

__contai

ns___ (self, item)

[l B2 Xk TR

B, S 0 1 T ST ) R T AN S (i e B (R

ST AREN  contains

getitem _

M

O B, BRI Y iter ()
SEET HF P ayta Ry

AT, RETH
() WIIHZCF BB HML

3.3.8 EFFHE

E CUA R IR B Ry e 2

FREFMECTA SRR E R (GIANAEREBCR AT 0258 )  Frxt i

R DT IR R 24 PR A SE SOIRES

object.__add__ (self, other)

object.__sub___ (self, other)

object.__mul__ (self, other)

object._ _matmul__ (self, other)

object.__truediv___ (self, other)

object.__floordiv___ (self, other)

object.__mod__ (self, other)

object.__divmod___ (self, other)

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

object.__lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or__ (self, other)
JE X ey se I gl A AR B E (+, -, %, Q, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
). I, ?%*TX+yMﬁ,A*x%Eﬁ_Md () ITERIE—ASLH], WL
x.__add__ (y). __di Vmod () HENZENWTHER_ floordive () Hl__mod__ (), BN
AR truediv (). THEBEMRESHF =IJCRAHNE pow () &L, W__pow_ ()

%%Xﬁﬁ%&ﬂﬁ%%34%ﬁ

WX BT E AP R — DA S S RIS R T2, BV %R

object.___
object.
object.
object.___
object.
object.___
object.
object.
object.___
object.
object.___
object.
object.

radd

__rsub__
__rmul__

M| Not Implemented,

___ (self, other)

(self, other)
(self, other)

__rmod__
rpow__
rrshift

rand
rxor

rmatmul___
__rtruediv___

(self, other)
(self, other)

(self, other)

(self, other)

3.3. HHFEBRR

rfloordiv___ (self, other)
(self, other)
__rdivmod___
(self, other)
__rlshift__
___(self, other)
(self, other)

(self, other)
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object.__ror__ (self, other)
T FH X 28 ok S LA ﬁfiﬁﬂ‘ (32H) BRI R AEAREZE (+, - %, €, /, //, %, divmod (),
pow (), **, <<, >>, &, *, |)o XL B R BN S TELLBAERBON LR N 2 07 B BB R
ﬁﬁﬁﬁiﬁﬂﬁf Wﬂﬁu, KFERA x - y0E, Kby 2BEA__rsub_ () FEMEN—NEG, W
M x._ sub__ (y) i&[H] Notlmplemented Bt 8 v . _rsub_(x) .

TR =IO pow () HARZAXM__rpow__ () (R 5E HIEEHAN 2 Kid 2 2%).

M WSRO BRAEBCR AU 2B R BRI — 12, Hag P34 IE T e SO I ik, Witk
IRy v st (o ORI R v A L e jﬂTﬁ:ﬁF?%i%ﬁE%ﬂf‘ﬁ%@B’] 24T

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

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

object.__imod___ (self, other)
object.__ipow__ (self, other[, mOdulo] )
object._ _ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor__ (self, other)
object.__ior__ (self, other)
X 287 R S B R ARIAAE. (+=, —=, = /= //= %=, **=, <<=, 0= 6=, 0=, =) X

BET7 A N R SR AT B B HRAE (B self) 9?1_@%51% (@%TLIWH##M‘%) o self). ANAFEATT
VERGE L, MNP R LR ) vE. B, B x 2HA_ iadd () KFiE
2 — "iﬁﬂ, W= +=y ?ﬁ%mjf x = x.__iadd__(y). BN x + v MSRE—FEE
Px._add__(y) fly.__radd__ (x). FEFLERFOLN, ¥ RIRE T FECRIUNMHE IR (S L
faq-augmented- a351gnment tuple-error) 1E| Jﬂj TR SL R R BRI R — N RS

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

(

object.__invert__ (self)
PO R ASE I —TEIARIB I (-, +, abs () Hl ~),
object.__complex__ (self)

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

object.__index__ (self)
P TR ASE B operator . index () PAJ Python F5 2 Fofi HkF 57 0 G 5 B EOW 2 9 3%
& (Bl 802 NE R bin (), hex () Al oct () BRED. AR ERET X E THRAEA.
WA IR ] — N BEHL

WM 7B B BHCEREE, HMENT__index () WIRMEHRBYEN _ int. (), W
244 388 [ A ] PO o

object.__round__ (self[, na’igits] )
object.__trunc__ (self)
object._ floor__ (self)

PR CRR ARSI, S0 IR Not Implemented, QIRARAESR LR B A #AER00 B vk, AR
E 7% None —IR & i sl P R S AD [ IR A AR B8R

S XETAR R B BAERL, ISR RS (I add () RIS ARSI SR, ot RSt A e A i st
A
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object.__ceil__ (self)
YA X B DA IR N B R ER round () PAS math BBEL trunc (), floor () fll ceil (). BT ¥
ndigits {525 __round__ () G OLZ ANX EET ¥R AR [BE AR LY 24 2 JE AT R WA Integral GHY
5 int),
WERAE N int_ () WNERE int () &EERE]_ crunc ().

3.3.9 with iF4q) L FIXEEE

EFLERER ML, BEXTEIITwth RN R R T R 3C ER SCE B R A Bk
AFRH T FB A7 B R SCAA AR B . @ H M with iB4h) (FEwith & &) ThfiliiR) , (E2 40 m] DA
EA eI ER M .

RS PRES R SR AR PRI S A Fh SRR A, BUE MBI, KPTIT RSO 4545
TR BT BB L5 E, 1S typecontextmanager.

object.__enter__ (self)
BEALE B RAH R AIBATI R 30 wit h AP H0E XA IT AR RS as §R)Hh$85E 1 H
b, WA

object.__exit__ (self, exc_type, exc_value, traceback)
IR KRB X R B T R S0 NS HEA T S B8 TSGR R .. Wk BRI E
MR, =DSEERR N None,

WERGRME T RH, FHAEI AR R (R e il ) . IR MR B . RIS, 5
TERFTEIR e R B IE T AR A 2

W __exit_ () FEANNZENTIKEEANTE, X2 ENTE.
B
PEP 343 - ”with” {4y Python w1t h iBAFLIEHIAR . 25 SFR .

3.3.10 1%k B EERK

T A UL, RO R R AR A PRAIEAE HoE ST X R B R i BEIE S M AR, TR
AEE AEXT LB T o AT R AT B &5 R R w 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()

AT 5 I 00 T AE T A 35 TN S AE Y Y A X R B0 4 SE P J LN ik 5 3, B hash ()
%H_Zepr_ () o ANSREXE T VR R AT TG AT RE , BATSAEX AN AR 5 K
INPNIE

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

PAIKAR T AN IE B i A R — SRR G T A bR JCRIRIE T, WA I e R AR Tr
VRIS G S Bl Ty R e
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>>> type(l).__hash__ (1) == hash(1)

True

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

B 7 IEE R SEd A L B E e A, BRI R R R e geid getattribute. () U5
RN RE O YO E 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 A Ged getattribute () HLHIAMENTAR A RE UL ER 0 T iy asre], HAC A 02
WE T RO ERER RO TR R S (BRI Y 0 R EAE SN G AR B 1 DA AR A — S0 Hh iR i R
LLiDE

3.4 hiE
3.4.1 THEFHR

awaitable WHR FILLIN T await_ () k. Masync def PREER [BIH) Coroutine %515 B} J@ T vl Z5 5%}
%

i M H types.coroutine () B asyncio.coroutine () HE1fi#s )4 2% 1R [\ [ generator
iterator SR WIBT W ERXER, HEMTHFREH _await ().

object.__await__ (self)
WARR 8] —A~iterator . 24495 FH e SEMawaitable 3F 4. i, asyncio.Future SCEL T ILITiE DA
Hawait FRAMHHE .

3.5 HRIEe.
Z YL
PEP 492 T g4 5 n] SRR S {5 B

3.4.2 hiEEIR
Coroutine %4 J& T awaitable X4 . PMERITATREIS B __await_ () IFEMRELEREHITEH. 4
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IIFREE R TH R M, E#R 25|k StopIteration, ZRHMN value JEHRHE MR MIE. Q1R
SR T3, EotEAamr&i. WEANVZERES | AARLHR StopIteration 3,
IMEREA TES M, BRI TSR R ¥k (B e 252 R 200 7 k). (H2, SHE
A, IMEHA B SCRREA
TE 3.5.2 CHE M SR — MR —K 5] & RuntimeError,
coroutine.send (value)
FAREIRZ MR AT . ANSR value i None, WIXAHM THIAE _await_ () FrRERERLSH T —
T, N5 value AR None , M HERFRILA S EAMEHERMERE W send () Trik. HE5HR (RIE
i, StopIteration B @HMREH) K5 kX await () REMEIATERILERAF .
coroutine.throw (type[, value[, tmceback] ])
EMREN T EIRE N FH .. WEREIES SRR NERIS W chrow () ik, WARAEZ
Frke WG, FESEERAWT K. L858 GREME, stopIteration sy HAbFH) 1§
‘QJ%iﬁkXUL_awai () RPMESATER PGSR RS E ARTEME N ERIR, R % 25
i E
coroutine.close ()
W E S WA AEE B SR . WURIME R, BRIt SRR R E AL
Mclose () Ik, WERAFAEZ . RIGESTEHEAT| K GeneratorExit, (iSRS RIVE
MES. ®h, WMESERCHESHRIIT, B ERAREE5.

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

3.4.3 FLiENE

FHEREWMER __anext_ IrkH A A .
FHEAA I Easyne for iffm P .
object.__aiter__ (self)

WAFR Bl —A> F+ 5 1% KBRS

object.__anext__ (self)
Wh IR B A T ik R R EASR T S R . M ARG RN %5 K

StopAsyncIteration 45,

S A R — 7 Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 B fE.
15 3.7 UG 7E Python 3.7 21, __aiter_ WAIDARIEI—AS T3 Rad ZIFARIT N 7 ik K2 .

M Python 3.7 146, __aiter WG [ — A5 A AUARXTG o aR LA H AR G F 33 TypeError
B,
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344 R L TXEERSE

FY ETFTLERER ETLUEREM M, ERBTEH __aenter M __aexit_ JiiAHEERAT.

Sl B SCE B T fEasyne with i) dAl .

object.__aenter__ (self)

WIAEE L ERMT__enter (), SUARKHIZEMALRIE—A 7T S35 £

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

BETRAETR L ERRIT__exic (), (UK HIZEEMAURE—A T F 43 %,

S BT SUE BEER R — AR B

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

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

tb) :

3.5 B fE.

&ix
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cHAPTER 4

HATIREY

4.1 BEHGN

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

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

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

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

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

4.2 HBR5HE

4.2.1 ZFRHIGRE

LA TRRANR . ARl 4 PRG0S T AR .

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

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

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

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

39
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4.2.2 ZFRAGREHT

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

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

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

24, UnboundLocalError A NameError fi—12&,

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

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

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

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

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

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

a 42

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

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

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

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

i =10

def f():
print (i)

i = 42

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

43 BE

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

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

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

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

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

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

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

gix

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

SNRS

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

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

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

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

5.1 importlib

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

52 8

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

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

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

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

521 M8

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

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

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

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

522 HETEE

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

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

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

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

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

53 #%

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

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

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

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

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

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

5.3.2 ELIRFOINE 2R

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

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

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

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

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

5.3.3 SAF

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

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

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

5.3.4 TEE

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

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

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

p—

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

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

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

5.4 Ingk

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

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
if spec.submodule_search_locations is not None:
# namespace package
sys.modules[spec.name] = module
else:
# unsupported
raise ImportError
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]
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THTERIA N 40y
© WRAE sys.modules HAFFERTEL MBS, SARESTERFHR]

o AEMBEGFIATHRIACHE Z AT, ZBHFFAET sys.modules Ho X—rifRKCHE, %A
ARE (PLEREEFM) A S BUCREHIRINE] sys . modules AIPj IRAERIAE I T B TCHRi%
VAR A D0 T B 22 N2

o AR, WA — HER IR MR - FF AN sys .modules RS IR, (LMEAFLET
sys.modules ZAFMIBHL, DL RATATVEA Py S ma g s AR T > IR B AE AT P . X S
HOmEAR [, S5 AR BRI B R B TE sys .modules .

o TERTRBIESE MARIE AR IATZ AT, FANUG SR E S A RSB (e BRI 7= Bl Db A bk

“_init_module_attrs” ), {EES )G 5305

o BRI AN 2, LSRR OB R a4 25 6. AT RS E RTINS, BN
RO TE EHE T N A AT 2

o FEMBIRE TR 1L B4 exec_module() IBTHH A — /R 1L T AL AR [ L

TE 34 MEN: SARFEE LTS TN E LR 5T, XEEPAH & H importlib.abc.
Loader.load_module () F¥EEHITH .

5.4.1 Ingizs

5B o3k g 42 I o B R Th aE: ML HL AT, S5 A ML B importlib.abc.Loader.
exec_module () F{EHMEA—NSERPATHEIIT S . M exec_module () iR 1] i 4T ] {5 AR £ 1%
JIIE=EEAAIR P L
o QISRARELE — Python Al (RN BEARCBLE ZHASIMER Y ), MBS ZAERER ) 4 R4 25
[8] (module.__dict__) RIS,
o WUR NSNS TCEPATIE @R, BMNi%5] K ImportError, ANFE exec_module () Hi[A]5] &1
AT Ay HoAth S 3 L B A5 35
FEFZIHR T, BRI DUZ R4 IR T £ind_spec () H¥ERFR BB BT
HrmaEgs 2 il self.
FEHM R 2 7] AR B 5L create_module () FIEFEMEII R QB & . B2 — NS5, W
FEHFIAS UL, FR PEE R R A R . create_module () ANTREAEREIITS b ik BAT
faJ@tt. QnARAEHLR A None,, S AMLKIRF B FT0I B
3.4 FTgE: M#E#s) create_module () Jrik,

TE 3.4 UEM: load_module () HiEM exec_module () FEAL, SAMLGISXTIME M) T A B TAT
YEHEE

NTESIEWMEBLHE, FAVLGSHHF AN load_module () F¥E, WHREFEHLFAREAE
SEP exec_module () » {HE, load_module () MEFEM, Mzkass iz ML exec_module () »

B T HATIRZ A, Load_module () Jrikae A SE Bl b SCRIIAR) A RESUIM AN RE . B AR 7] e B 1 73
RIE, I — LM E:

« W sys.modules WAEFEFE E 2 FRIIBEH XS G, B A{ LA H O AERBE.  (F N
importlib.reload () K IIEIEM LAE. ) WHRZL KB AFAET sys.modules H1, il
AR AP E I A sys .modules.

o TEMBERPATHHABDZ 1T, B 2 AAFAET sys .modules Z A, AR ILTCHREBIH S UOMEK .

o ASRMBRNL, MBS ETIMAZF] sys.modules HELEL, HELI (LB LRI
BRI, HFTR BRI A iz B B iy .

% importlib SEHL G EL A AR M. T 2IEIAE sys . modules HEHBTHA BRI G . 3307 5 1 1 5 i J2 4
FARBIRATRETE sys .modules PRI O XJE T HASEBUREEST S, APRIEREYE A Python SeBAAEEAEH .
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JE 3.5 i 24 exec_module() B F X {H create_module() K E X B ¥ 5| k&

DeprecationWarning,

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

5.4.2 F{ER

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

spam/
__init__ .py
foo.py
bar.py

H H. spam/__init__.py HHUITFIUTHE:

from .foo import Foo
from .bar import Bar

MPRATUI T AU RFAE spam BLER FHERANNT foo Rl bar M FRIE:

>>> import spam

>>> spam. foo

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

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

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

5.4.3 {RRHHE17EA

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

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

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

ModuleSpec,

3.4 B fE.

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

e
__name__

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

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

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

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

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

_ file

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

5.4.5 module.__path__

MRYEE S, R MR __path_ @I, Edtet.

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

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

5.4.6 1&EIRHY repr

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

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

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

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

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

547 EEEFHHEKY

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

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

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

5.5 BT HBENEHRE

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

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

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

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

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

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

5.5.1 BRFEEEE

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

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

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

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

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

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

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

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

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

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

5.5.2 HRiRsREE RN

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

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

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

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

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

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

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

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

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

5.6 HEMFEESARSE

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

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

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

5.7 BHEMFA

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

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

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

from .moduleY import spam as ham

from . import moduleY

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

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

’import XXX .YYY.ZZZ

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

5.8 X _ main__ pJ45%EIN

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

5.8.1 _ main__._spec__

MY __main_ BAIIAILINTT, _main__._ spec_ SPUREAMVIHEGZ None.

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

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

o RHBFIR

s —c eI

o M stdin 1217

o HHEMPERD B AR SCEAT

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

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

5.9 FFhio] R

XXX sl 2 REH i —A~ K &

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

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

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

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

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

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

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

PEP 338 5 ST RN A AT -

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

g
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

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

6.2 &%

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

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

atom
enclosure
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6.2.1 #riRFF (&7R)

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

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

NameError JH,

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

6.2.2 FHEI(A

Python SCRFFAFHRAIF A7 FHIE, AR URREC 77 If f:

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

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

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

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

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

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

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

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

6.24 JIxR. KRESFHANETR

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

LS SR KNI AR
comprehension := expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]

56 Chapter 6. FTixz



The Python Language Reference, %% 3.7.5

comp_iter = comp_for | comp_1if
comp_if = "if" expression_nocond [comp_iter]

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

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

f/eill for TA)PRYATIER T NS HHEAANEE ISP PORIE, RGN — S e a R lne
WV ek S5 2E for TAYA R IR ZE M £or —1Au) AT AT Ui e 2% F AN BEAE SN2 A P R A
HEATA] BEHO T M ZE M AT R P SR, I [x*y for x in range(10) for y in

range (x, x+10)].

N TR SR SR B N RBLER R A, ERSURERE IR EE L yield Ml yield
from FikF (FE Python 3.7 1, X FEHYRIEARTAEGRIFHT G| K DeprecationWarning, FE Python 3.8+
FENE] % SyntaxError),

M Python 3.6 J7 4G, fEasync def BV A async for FA]¥ ik Rasynchronous iterator, 1F
async def PRI EME AT DLESEST L FRIAX G L for 5 asyne for 4], WHHEMF
HiHMY for B async for FA), WA[REMIH await Rk, WR—PMHEFEH asyne for FAJE
Fawait RKIKA, WMPHFRH 75 5 X PSR AEIERATETEMIMEREL. 7575 S 1 PEP
530,

3.6 Filhee: 5IA T RS,

3.7 Gk yieldand yield from 7R imE/EHENC T .
6.2.5 FIRER

YRR SRR A RE A SRR R

list_display = "[" [starred _list | comprehension] "1"

FRER ST E— BN G, HNZE T — R Rb s — T ORI E . A5t diZ 50
—RBIFRIEAI), HOURA M A B A GOREFL WP ASNFZX TS Mt — S, s1%ks
MRS A A S R TR AT

6.2.6 EEET

ORI MR SRR, 55 RS KBIE T30 B 570 B ) B A (L

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

EARRET AR EEENR, HAFEL RO FBA S MEFHOR I E . BRfthiES
srFa— 2 FEA, HOURA M B A POREFFMATI L EX G LM SN, £ELIR
Pt S A R SR TR A T

HEAANREN (Y ARME R T E AR L

6.2.7 FHLTR

TFULE 7R e A B 5 AR A T E R 2 1 SR RS 291

dict_display = "{" [key_datum_list | dict_comprehension] "}"
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key_datum_list
key_datum
dict_comprehension

FHL IR THE I F I 42

MRS —> 25 2 IR S P51, BT MAE A BORIEAE SCF IS H - B R R ok
FEAE TS A O R B i B o 3K REWRAE 1 n] DATE SR X P 21 h 2 U e AR A B, e R 5 S
R IR T — G R B E

MRS ** o FRAFE . ERBRIERMITE A mapping, FEAWINIRGLMABFIL. RS
AR R B o 0 5T B ) L B i s B

3.5 BChRE: PR TR, W) h PEP 448 $21

FUE S G RME WA AR, EFEAR T RIPIANFREN, i EARMERfor” FiIvif”
TA). BHESAPEATRE, MV EER A ICR SN T8 A WU RO AGHT 7 i

o B B IR B EANTE 2 BT AT & X R 228 4 —35 . (BRIUDR, SERYRILVIZ Nhashable, X
ST AT ASX GARHERRAES T . ) B G2 IR rh RN il 5 335 B P DRAF A B s — s (RIS
7 FHERR AT SCAR) St A R

key_datum ("," key_datum)* [","]

expression ":" expression | "**" or_expr

mw.mn

expression expression comp_for

6.2.8 A RETIAN
MR g A R P RS S A e ) R I A AR T

generator_expression = "(" expression comp_for ")"
AR R N A — AT R AR A . HAE ST, O T B e H RFE S 1A 2 17 46
ST SRR

FELE AR B A B RAE N E AR R __next_ () FrERIRHEAE M ek (RIS
WA AR ) o B2, AN for TR R BT SR S BISRAER , PRI E Frd i
R SAE AR A FRA A oE U NS, A @AEIRPCE — MER A H 4 . 520 for TRIPAK A
M £or 4] AR G358 25 A TOIEAE AN ZVE -SSR, PR BT AT BE S MO T M s Ze M AT £ A0 52
%%Ewﬁﬁ§o1ﬂﬁﬂr(x*y for x in range(10) for y in range(x, x+10)).

B 45 57E R — DS Emg T Pl DA I . RIS S IR R —5,

h e T IRE A B R AR B HUN AR, vield Ml yield from FRhsUAE ILTERRUE U A AR
i F§ (FF Python 3.7 W1, X Fh R IR STEYRIFRT| & DeprecationWarning, ¥E Python 3.8+ H'E1]
¥5| % SyntaxError),

PR A b Ny asyne for Thjmawaitc FahX, WHN 4 £ M ERAX. FPEMGRRE
KSR B —AFH PR g, R T RP RS ST £ R E).

3.6 Bl fE: 5IA T A Ak

£ 3.7 BUE L Ak Python 3.7 Z i, AL lias Rk H b Easyne def thHIFP i, M 3.7 JF4h, (LA
BRI T DA ] 528 A il e ik o

3.7 UG EMIE: vieldand yield from fEfRX#rEMA/ERENEFHH -

6.2.9 yield k=t

yield_atom
yield_expression

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

yield FERAIERE L generator iR asynchronous generator IIHEA . [N 1 A BEAE s R0E S AR
] yield kKo FE—eREUR ] yield Zh A fOX AR BUE M — B s, - HAE—Tasync
def & XHIBREA NG yield Rk oL e sk B8 e 2 i A il . FEaniid:
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def gen(): # defines a generator function
yield 123

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

T BT X ANZ1E s s 5 m, yield SRk BE i E o T 58 B S U AR a2 ik 5K
F e SCAVE R —354) (FE Python 3.7 H1 | ILRFRAA S HESiIEN] 5] & DeprecationWarning, 7
Python 3.8+ FFE{1#5| & SyntaxError).

3.7 UG E MR yield b= A TS0 e XA sl Rl U s EE R 2 52 A -
XA AR R A A, A R BRSSP R
W — AN AR PR ECE A B, B AR AN B PR R . SRR XA A B ke A 1 A B R
BAT o 243X A A I — NI B A e, A2 AR R BT 1R AT . X BT & —E AT 5 —
A yield ik, FEMPATHRBHGE, SHERSWAE R expression_list MH. ks,
TR SRR SER AR B T ok, BiGRERA BN Y TS E, T582T5%5, WA RAEHFNE (] 578 Ab 3
PPRAS . T AR AR I 3 — Ak, AR AR R AR AT . T R B A TR yield ik H 2
— AN R B S L 5E A — 3. WK ) yield ik = E B T8 F AW T v R WA AT T2
MR next_ () GEFMETIET NEN for B2 next () KIHMH) IALHEHE None. FHI, AR
M send (), BBLGHBE %1845 send JVAMIE
A X R AR s eR A S PR AR AR BT yield 23Kk, BENMHAZ A, HHENAIITIT AR
L. ME—ry B4 iR R B BRI A B AE yield J5 A4 IR L ARSI T s $5 HIALE RS 31 A2 i 1
T
TECry G5 AR AL B AR AL yield F2akX o WA BERAE (B 5 ] THECE 22 8l B R w33 =T o)
S BIRA R AT, RS- LR close () Jrik. close A RVHR MR finally +
E TR
Lffif] yield from <expr> Hf, TR RBEL N —AFERR. XNTFEAS7ED
Fir A (AR B L o 25 24w A2 s i R . it send () 42 AMARA{E A Kol it t hrow () 1%
AW AR S5 AR 38 4 0 W B 25 T 2R . WA X RS oL, I 4send () $5] %k
AttributeError B TypeError, fithrow () ¥ rBI5| & ITE AR FHE .
YR RSB TEET, #5] &1 stopIteration LB value JEPES A yield Fk=UME. BERTPA
1E5| % stopIteration WP E , vl DAYEFk g — R A B el s (Gl T4
AR AR A —AME) o

1633 BOEEG Ui vield from <expr> ZFCRMIA T4,
2 yield FBAEMETE A M E—FRIAXEE, F55 0 DA B .
W
PEP 255 - WHUEREA 15 Python HUILAZK HEAALY 10 ATHOIRL.
PEP 342 - il Wioi B A g2 S B P 1G9 A pias APT FERRGFE I, (T DAL F A7 B p P
PEP 380 - Z4E4 TEIR B NIED: 5IA vield from LA HHZEITA T4 MR,
PEP 525 - S iR AL VR BREON AL R ST RERS PEP 492 JEFF TR AVIAL.

4 R R BB

XAST/INIRGE T A s B AV . EATT AT T s ) AR i ek B T
THEEAE A M O AR ST A N AR iR & 5 & valueError R,

generator.__next__ ()
TEIG— A~ A s R B AT B2 A EIRIATRY yield b BRI AT 24— A il e £l
i next () FYEWKIZPATHE, MEIHY yield ik EZ A None. B 5 2ARSEMATEI T —
A~ yield ik, H expression_list MHKIRNIS _next_ () WA . WERA S EA
PR —MERR Y, WPRSK stopTteration JRi.
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W E A R A, B AmE S for PEFREE Y E I next () BEEL.

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

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

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

Bil¥
X R —ANRIERA BT, N A AN A 1 R R AT A

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

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

Execution starts when 'next()' i1s called for the first time.
1

>>> print (next (generator))

None

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

2

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

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

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

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

““asynchronous generator FREY .

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

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

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

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

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

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

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

W iE R 2l asyne for JEERRHE A

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

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

6.3 [F&

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

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

attributeref = primary "." identifier

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

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

subscription = primary "[" expression_list "]"

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

T NEXR, ARSI G SR R

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

WEARIERCAFA, FIKASIFRDAORE A — R (R

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

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

6.3.3 Y1

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

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

expression
expression

expression

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

IR B TR SN R B Je 84 i — MR R T A U1 R 91 3R M i B AT R 51 (58 il R — Rl
M__getitem () J7ik). WY R PR G ED—ES, WHERR 2 — MO &Yy Uik Tl &

62 Chapter 6. FTixz



The Python Language Reference, %% 3.7.5

WIRYTE, BRI R T . VIR Tiarh— ARk, WHE R %REX P ERTA
ot — MRS (B WArEE R BREH —17), EAEH start, stop M step JEMR2 5180
FRAFr A BRI R BRI, A AR H None B,

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

call = primary " (" l[argument_1list [","] | comprehension]
argument_list = positional_arguments ["," starred_and _keywords]
["," keywords_arguments]
| starred_and_keywords ["," keywords_arguments]
| keywords_arguments
positional_arguments = ["*"] expression ("," ["*"] expression)*
starred_and_keywords = ("*" expression | keyword_item)
("," "*" expression | "," keyword_item)*
keywords_arguments = (keyword _item | "**" expression)
("," keyword_ item | "," "**" expression)*
keyword_item = identifier "=" expression

— AN AT TOAAE (L BN S SR E N RIS AN W

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TR RA Ry —

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

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

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

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

6.4 await FRixxX

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

await_expr = "await" primary

3.5 B HE.

6.5 FEHAT

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

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

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

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

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

6.6 —TEARMNEH

A SRR Sz 3 B A R R A ek

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

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

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

6.7 ZRBREEF

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

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

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

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

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

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

MizB¥ 5| % zeroDivisionError JH .

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

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

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

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

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

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

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

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

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

6.9 —iizE

=LA A A AR

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

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

6.10 LLBIEH

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

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

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

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

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

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

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

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

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

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

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FE SO HEETAER— B AL XA RBTFZOE S A O BT, b b, 2 WERREZ X
FERLT) o
PAT A RIIAR T i R BN E R B AT
o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
PATRBN TR AR U, BIAMR i S EOR SCRAT AR o« TR AU R BRI DAY, B
et (BYE) MUNIERRIEAT I HAR S B RS RERR
JE¥#{H float ('NaN') #l decimal.Decimal ('NaN') T4, (B F5IEEFEEMN
YR PR . B8 — PR ESEI SRR B EA S TH A S, fln, 1k x = float ('NaN')
M3 < x,x < 3,x == x,x = xYHRE. WITHEFFE IEEE 754 FRUEM) o
o “HFHIS)TH (bytes B bytearray HSLH)) PIHEFTRB TR R B L. B A EITTE
IR L P A T L3R
. ?%‘% (str S 8 45 Unicode A0 B0FH (W EBREL ord () MISEHY) Hes B v #k4 7
e
TR RSP AN RE LB LU
* J¥4 (tuple, list B range BYSEHI) KAl TR BN FRAYLLEL, range A —RRHLEA SRR
JPHEE . PAEXT R s A — B LU G R A S, ISR ALR )T W51 & TypeError,
JEA ) AN TR W R T A A, s E TR B RO
T 5RETE B R GHE, Z0EMN R HREN TN 2Z2WEILE x, x == x DENH. BETZ
ik, KB ITRRNS, I HASWUAF TR TR R . R IcE 2 3RS, XM
KT A5 TR WRHRIRZE R . X TIEE UHRITE, 4585 AR F T oo L, BT
R NIVF: BN 47E s Kb A 9 B RS i A8 ER, R BOA T IR TR

>>> nan = float ('NaN')

>>> nan is nan

True

>>> nan == nan

False <-— the defined non-reflexive behavior of NaN

>>> [nan] == [nan]

True <-- list enforces reflexivity and tests identity first

3 Unicode FRAERIHEIX 43 #54% (F140 U+0041) Fl 34 &5 4 (BN KEHIT 58 A”). H 9K Unicode HAY R Eh S 4588 KT —
AR T, (EAAFAE— LG A ATt 2 AR LR PSR . AN, T 48 WA RIS RS H T 58 ¢ /]
DA U+00CT TS 07_E [ BAAS TR F 4550 3%, R U —A~ U+0043 FO47 1Y A sk 45 (REHL T 548 C) i b—A4 U+0327 fgfi;
LY s F 4 AT AR FakER.

MF 7R, B A & Unicode BB A120 B THLR . X T EL R AR E L. HIA0, "\u00C7" == "\u0043\u0327"
S False, BARWINFAFERAMUER— MG EN WA NI RSR T %8 C.
G TFAFEON (BIX AR UL I ) M AFep i T b, M unicodedata.normalize ().
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PN 25 T ) ) 7 ML BRI A T

- WIS EALE BT AU R ZET AR, - ELAE XA R [ T KB ARZE ()
wm, 11,21 == (1,2) MEME, HANEERHE).

- XTSRRI R 2, Hip S HE - NAMHETTERWHEFEARE (Fl 11,2, x] <=
[1,2,y] E@ﬁ'—i‘% )<= YR ) o ANSRERFN JTCEAAAE, BN ZTEHFAER (Bldn 11, 2)
< [1,2,3] HHEME).

o WG (dict BYSEH)) #FEARSE, A0 HACYENTRA MR (4 15) Xt SAER— Stk
e MLE H B -

W (<, >, <= fll >=) ¥5| kK TypeError.
* 4Ef (set Bl frozenset HYSEH) AT N ARANES A LB -

BN BB AT E SO T RAEEA M XK R REA E e ey (B0 (1,2 F1 (2,3} P
MEEAREE, BB 746, WAL . MM, SREAE A NRB T8 e
W RIS A (BlAnansR e tH— A AFIRMN min (), max () Fl sorted () WIHIARF " EARE
SIS ) .

S e i WL s Hoo 3Ry B S -
o REFOLAN ERBA LB ITIL, HILEAISAREGAR BAT N .
TERTRERYIGOL R, P 8 SCITEAE M LUREAT Ay i I 224 T 47— e — S i -
o FHEECRVIZ @ H R . $a)ilid, AT G LU BSR4
x is yEKREx ==y
o B WAZIRRFRET . ATTEE, T AIFA N A AR 45 R
x == yHMy == x
x =y My !'=x
x < yMy > x
x <= yfly >= x
o WERWIZRAEBR. T8 (RIZ0) 78R T%—m:
x>y and y > z BKEx > z
Xx <y and y <= z HHEF x < z
A INATAS S G S =R SR ) i A | B S v VAT ¥ SR I Gl S
x == yfllnot x !=y
x < yfnot x >= yGIT5EeHEHF)
x > yAMlnot x <= y FsEeH)

BEWANRZIAEH TEa2HFrm e (WipsmEEammy) . BiESH
total_ordering () Mg,

* hash () WEERMZ G REME L HSFIXRIVIZEE BAMERREAE, SGEimic Al

Bive
Python F A5 il 2R X 2e— BRI . SEFr b, IRRCTERUR — A BEIR X LEAL A 1)1«

6.10.2 pREAEH

BEAFinFinot in AT R . R x 2 s AN x in s SR True, K2 False., x not
in siRl x in s BURSGIME. FrA N EFSIFISEGRBIDA R IR SR IOz, X T ORI in 46
MEREH A EREE., YT list, tuple, set, frozenset, dict 5§ collections.deque XFERI AR | FAX x in
vEMT any (x is e or x == e for e in y),
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KT F AR RAR D, YHAY x By TN x in v 8 True. —PMEHHKBNE v.
find(x) != -1, ZFMFEBREIHEMEAATZRFRATH, HEE"" in "abe" $&[H True,

XFENT__contains_ () FIEWH P HE LR, WH v.__contains__ (x) R [FIEEN x
in y iR[E] True, FHNR[E False,

MTREL _contains () HENXT __iter () B EEXIRUE, WRTER v dEAT R
ATMH 2 flifFREA x 1s z or x == 2z HHE, W x in vy True. WRAERAIE G % T 75, W
ST in BIK TR

R eI R MR —DRENLT __getitem (), WY HACYFEAEIERBEERT]
S iffiff x is y[i] or x == y[i] HFHEAE/MIZRG|EH| %k IndexError BER x in v H
True. (QIRGIE THMBATE, WERTin 51K TRREH).

R ot in YUE SCHEA S in I Z .
6.10.3 #RIRSLLE

BEAFis Mlis not TR RARIES: HHAYE x Fl y 2R —XRE x is vy HEH. =PRI
FRFS A 1d () BRBORHIE. x is not y &y=AEMIR KB HTHE.

6.11 FHREH

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

FEPATHRIER RO T, 804 F5A 00 H TR sliEant, AN ESNT MR(E: False, None,
I RBIMBFES, RS FEFREMs RS (B3R, odl. 5%, 7. S£55K8%8EE6). ITF
HAWEES S BRI N E . P B E SOl bool () ke fl P2 HE

R not FERSECHRMERF=E True, HW"4 False,

Fih x and y BAER 2 SRAE: R x RNGER HZAE; IR y SRAE 3R o] Hogh .

Fh x or v 1R x KRG A0SR x HENLER FRZAE: G0 y SRAE I & [a] A5 .

R and filor #NBR i HAR 8] (A RIS B R False Ml True, M @R EIRZSKIEMNSE. ITH
H IR, PR s A4 HN S B R A BOAER A7, Ribs or 'foo' K=
AT BRE. BT not ATHE—NE, NRHSECHMARA B SR B —AHRE (FlU, not
"foo' FiR-FFalse Ik ' '.)

6.12 FHFRERX

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

FArRB CAEMFRY “=JtsBAF") P Python iz 5 H B R (R L 56 4L -

FihA x if C else y BILREXHM CUMiAE x KA. WK CONE, x FERORAEF R LA KT
¥ SRAFH 2R ] HAH

HZ 5 PEP 308 1A R AMFFB TR

S TR A SRR . 2SS FRA BB SRR, R AR R B REE W UL BT £ s EBRAF R A IR E R
F1hy, BIAnPS B3 SE A PRl e R LB A AR At . B8 (5 S TR X BT SOk
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6.13 lambda Fix=;

lambda_expr
lambda_expr_nocond

lambda %A (5 B4 lambda 4 #L) ¥ T 0] 2 B 4 K 4. #£iARX lambda parameters:
expression & —PNREON L . ZARMANZITTREAT F AT F=E ek

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

def <lambda> (parameters) :
return expression

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

6.14 RixXFIER

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

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

B TR NSRS G B —i 0y, W& 20— ME SRS A N — ool ST KR
F R . FRARF N B A BORE

— B FOR T RIFE . HBAERL BN —Aiterable . ZR]ERIS PRI ALY 75, I
P S TAER A E BT CA . FIRSERGZ .

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

RS (AR ke (AR £0) IFR S AR HANE 0L TR e, B AR RIE 5 1 Hh
FEAARLQE—AIed, MR/ ERREANE. (BT, B X A 25 1 5 45

1 0.)

6.15 K{EIFF

Python #4747 FA PP % 2k AORMEL. (R BAEXHRIE BRI, A ST ZEMBaR A
TEPATIUATH, FakARH R RS AR e T HoR (E

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

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

6.16 EHEFMTH

FEF Python HIZ TR LSBT HEAT T 845, MERILed (m/EdhE) Blimitfedt (BedhiE).
HH IF) BATOA% N B B4 A A A DL e 2% - %#ﬁ%iﬁﬂ%ﬁ,€WLﬁﬁ%? —otiz¥. MHIEEITHS
WIIERAFIN = A (B T Rsf e 2= A04dl) .

TR A A AR RS A IS AR e, H A A T — S Pl i e 2 4 s
@o
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EEMHF ik

lambda lambda FiA=
if—else SRR

or /K2 el OR
and H/RE5H5 AND
not x /R ZH3E NOT

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

PUBGE IR, AL A AR IS4

{38 OR

~ #57 57-5 XOR
& i 5 AND
<<, >> P22
+, — A
*Q,/,//,% e, FFERE, B, R, B
+X, —X, ~X ik, 11, #fidE NOT
* K ;&7‘?6
await x await FEA T
x[index], x[index:index], x (arguments...), x. | #1E, Y15, HHB, EHSIH
attribute
(expressions...), gESmBEE SRR, JEERN,
[expressions...], {key: value...}, | FlE R, £58x5
{expressions...}

ZiE

3 s BRI T AU TEI & T S R REm e -

O FHBTAF o GBI SRR T A I AR SR — T AT, Wbt 2x+-1 K 0.5,

6.16. EHIFMIER

7
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@%%@ﬁ—?%ﬂ%ﬁﬁﬁ%ﬁo%%ﬁﬁ%@ﬂ%ﬁﬁ?ﬁ—ﬁﬂ#%ﬁ%ﬁ@oﬁ%%@%@%

simple_stmt = expression_stmt
| assert_stmt

| assignment_stmt

| augmented_assignment_stmt
| annotated_assignment_stmt
| pass_stmt

| del_stmt

| return_stmt

| yield stmt

| raise_stmt

| break_stmt

| continue_stmt

| import_stmt

| future_stmt

| global_stmt

| nonlocal_stmt

7.1 REXIED

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

expression_stmt = starred_expression

FRERLXHTERFAATR (T el k) IATRIE.

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

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

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

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

|
|
| subscription
| slicing

| "*" target

(BS PR —55 T BAe 3| A, 33 20 7 ATAE X )

B ) 2o RS R TRME (FERIX AT REN B — A (80 HE 5 2 SR, S5
E—ATEH) TGRS RN B A B IRESS B AR5

BREEARE H AR (502%) Bk TH e L. Y HAA— a2 (Biks . ik q) rd
JRGR NI, R AR RN A A TIRAE A P HA R, A SRIRE R A T e B RES A 7. 4%
FhZEZU AT RN S | K1 S R AR E e (B A0 R R s —T1).

XHGIRAERY HARG R 0] A & T 55 805 F55 1, B3 AR T s I e S
o AR AN EHAIGE S . ATAELS TS S NI S—E iR, TR RIRES % H A .

o N AR GAUNEAT G H ARSI R T IR 5, X EETURE A e 2o I R (E 4
XN F AR

- SR E PSR S —A BS RN HAr, X8 “hE” Bbs: WHiZxt g 2 0dih 5 H
P8 IR — R ] SO ] R AR G o 32T 1R AR G i T 14 THF e A 2 5 A 1 O B (L
R AR Z AR AR, %A RO R R R IR RO E S I AR G B iR SRS %0T
S PR AR TS F R PORE LS M2 B AR GRIIRAT AR ES) o

= W X RAUN BAT 5 H ARSI FAR [ TR A R A 5, X BT A e A B
MR AELZE X0 1) A o

XFGIRAELS A~ H AR DA T O s I b E S
o WEREARAIRRA (£5K) -

- MRZAFRA BT L i R global Binonlocal iEA) W : AL E B4 5 R
fHEREAREIIUPOE 38

- T AR G E B AR 44 2SI i nonLocal FrifiE BIANE 4 25 MBI o

WAL A R E 2 WRF R E R 90 o 3K W RE B0 RTBEEE A B A4 AR X R A5 VTR
%, B RIEAROS RTINS (ERAFTE) -

o RN G A EESIH  SIHPR IR ER SR, BNARrEE A B AR E R 4
TWRF5 & TypeError, A G ZRRE T IREXT SRIE L5 € BT s WS B o TIRE,
W25k FH GHF N A AttributeError (HH AR HZK).

R WERAZXR ARG BT R EAF R AR 3, A 2k a . x AT RAT;
WS Es (WEREGBMEATAE) KIETE. ZEME bR a. x 02 80E HEBEME, HAELE
IAEIZEBRYE. L, a.x PTG BIA—E S AR JE:: iR MRk E w1 2E
P, WAk s B — SR SO R AR R Y H e

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

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

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

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

XTI E XAG, SWM__setitem () JIIRIFHPARIE LIS EL.

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

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

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

-
([

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

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

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

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

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

(EZ R —35 TG =S s E L. )

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

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

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

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

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

annotated_assignment_stmt = augtarget ":" expression ["=" expression]

G EE 5] BZEAAET (A BB BAR BACH AN F I EA B

Xt AT B R A RAE H PRI 0, SRS AR s A il A S ORI - A— IR
HHIRENE __annotations__ W, X AMRAERMFR (MOMAA SPREER) BUNEIBORERRER
S, BRI HAE SRS AT R AT I A SR i S A B il 2« H Zh B

XFFRFRAR AR H AR 00, AR RAE BRI, AR BORE, HASRIT

%Efg;{;ﬁﬂf PRBVE IR N BARTE, WA RO A S SR A i By A s BV Sk
H

WERAFAEA T8, AR ERIRE SAE AR EREZ B (WRE) PATSEPri M. 2R A CH
PRI FIUATEAE, MRS X AR, BREH__setitem () B _setattr_ () TR

WL

PEP 526 - A8 s badEMiE i Z UGN ThrEA R (WEFHRA R &) RBMIEE, MAHS
S BURER = ST W s TN

PEP 484 - RRIPLR ZFLVIEI T typing B DA IR SR MR AL, ATHEES A TAAM
IDE Jfr i

7.3 assert &%)

assert 154T) @ FERE 4 AR BT 5 1) 1 158 =

assert_stmt = "assert" expression ["," expression]
TRIBAIE T assert expression T
if _ debug___

if not expression: raise AssertionError

P B assert expressionl, expression2 Z{fT

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

PAESEMIEARE __debug__ Ml AssertionError fRMAATELRIINEL R . E4HLHF, N
BACR __debug_ JEIEFEULT N True, TEWERMALIS N False (a4 ﬁﬁ_ﬁiﬁfl —0)o ANRAES
BERRACAL, AT AR AR A & assert 1A K ARATACRD . 3§ HERE A TR R R 5 B L 35 R Mk
BRI ESPHE N BGBER— R .

T{ES __debug_ RARAI. RN BRI ESTEARERE SN E -

7.4 pass iE)
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pass_stmt = "pass"

pass g — BEPHITH, H2BA KL BEEG LB LHE—FEMEIFATFERITE
AR IR AR I 6z, il

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del i/

del_stmt = "del" target_1list
TR A s U e S, SRAER E O AR R L. AR TR, HAA H—Sg R,
H 451 = R0 A 2 A5 i I A B B — A H A

AR AR A Ry i 4 5 A R R Rz A AR 405, BARAE A € R B %A KR A fER —
RigP global AP, WRIZAFRARGIE, FF25]K NameError,

JERMET R HIBCRIE] R B ER SR B 2 FE R SR A0 5 R — DU R BEAR S FIRE A — DA 26
AP (HEVEX— e iU R X R PER) o

£ 3.2 U AEZ BICA T, SR — AR PR E U i B A B, R SRyt 44 2
(] e AR

7.6 return &)

return_stmt = "return" [expression_list]
return R E R S M BT BRBUE OIS m RS, Ao BT 08 iR E R .
WERFEAE T FRAIN L, ERPORME, BNPA None AL,
return EJFYETREIAN . FHAZEAHS I (& None) /R IE,

Yreturn FFEHIFE H — G finally TR cry BRI, % finally THSEHITRIEHE
IE BT ZRR AL

E—MERER R, return IBERAIFIRAMARC R BIFF T8 StopIteration 5] Kk . RIIE (40
BEWE) S84 1E— 1S5 H ki StopIteration N StopIteration.value @Mk,

AR RBEEEP, A Wreturn B E RS S E R BRE TR H S H
StopAsyncIteration #5| k. —MIESH return IHA7ERS A R AU & S 80EEHR

7.7 yield &%)

yield_stmt = yield _expression

vield PAEVE S Fvield Fik X, yield iF/AT AT KA 1E B FIL 260110 yield ik st ifi i g A A
BT S. flln, DA yield 1547

yield <expr>
yield from <expr>

SEIFTATE yield kit

7.7. yield i§fq) 77
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(yield <expr>)
(yield from <expr>)

yield FR X HE ) ULE E Lgenerator s, F ELAUBE ] T 25 1 ok 40 R AR TS TERRSUE X
] yield st AR PABE A2 E SCRIHE R 2L s o 50 {1 1 pR 4K

A Kyield i LEEAMTTESFyield 2k X —H7,

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
QIR RIBA, raise REFGIA G HIVERIEN G — MBS 5 o« a0R 2 \i/E 0N A B0E 1)
SH, ¥4 5] &K RuntimeError KRR
WG, raise 2WFE—NREARKBENFHENSR . BELAH BaseException B FIEEEEH]. Q14
B, UTENSEEA S B S BRI RS R S
SER RN FE LRI, ARG,

2 REG R BRI R I R IR CER B ] H Y __traceback__ JEME. RA]DAGIEE
—FEIFFBEH with_traceback () $E A (R ERHR B —FHE LG, TG RXIZE R
HZH0) WEACHE, SgaxeE:

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

from THIMTRFHE: WRA R TH, W A & XA 73— i sk, BRHE N5
__cause_ JEMEHORBKBIPIGI AR . MRS LR ERGAC P, W HER AT 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

WER— A A LR AR £ inal 1y clause: "5 %, RMUARIHLE] SR AAEIE T, Z AT 73K
BOREREVHT A __context__ J&Ik:

>>> 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):

Q)
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(£ L£50)

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

S ERE AE AR from AR E None SRl ZCHb i A i:

>>> 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

ARXAEWEZERETT —WER, AXOESENELfEry &4 —EH.
TE 3.3 R L None MIZE A IFHEHAE raise X from Y HIH) Y,
3.3 Bl hfe: i __suppress_context__ J@MRMGIFE LT XA ER.

7.9 break &%)

break_stmt = "break"

break fEIFE ERSMBT for Biwnile MR B MU, [HA S H BT IGER A0 pR B o 28
SR BRI AR .

ERALRILINZIEER, MR ATER) else T4), BaBbdix 4.
WR—A>for MaERbreak FrAL:, IRFRATER] H AR & R H A Bl {EHS

Ypreak PRI H WA finally TAMcry iR, % finally TR ERHITAEHEIE
[Pin 3L

7.10 continue iES)

continue_stmt = "continue"

continue fEHIE ERSMBT for siwhile IEFRFHRERNT, (HA S HBITIR0GPR R p& £k
EX B finally TRFHRER . BSRSHITRATINETERR N — K.

Mcontinue FEHIREH— A finally TR try 1BAE), % finally FA]SEHHITR G
HIEFFHRTERRE T —A 5K

7.11 import &)

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" identifie:
("," identifier ["as" identifier])* [","] ™))"
| "from" module "import" "*"

module n= (identifier ".")* identifier
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relative_module =  "."* module | "."+
FARM import 154 (R from [A]) SIS T:

LA — R, WA L BHE SN BFF AR LR

2. fEJRiRan 44 S Ry import TR K AR BT AL AV T SEE SC— e AR

VB 2 T4 (FHES W) XA BRI T0) 2 BIERAT, 0 )5 2 ) gl 40 S 1)
import 15&/A]—Ff.

S IRANEEHA M BRI TR 5 A 2 20— P ERANIEA , A hid 7l e AR 2k
RO, PARAT T EH S ARG ITA 8 TR EEERX SR, Wl GRS RIS TC
RARE], S RAENIIR OB, A AT A e 2 A T R

ARSI E TR A, AT PAE 1 AR =07 X — 2 AE Ryl 44 2 [l Al 2
o WA R G as, WIRTE as Z M4 PRI E B0 21 BT S AR

o WEREATIEE KA FR, HACT AR frm 2 AR, BRI 24 B g g0 21 Jei 44 25 6]
TR Bl S AR ST -

o WERBCT ARBLE 1o i Z e, 6 S5 R fie o J2= G AL B 44 B G 31 Jry il 44 25
AR et e )2 AL T o BT A A RLA 20T i ) JH 5 B R 44 B R D17 I TS BE LB V7 0

from TG Rl FEmg il % i — 1t
L &K from TR E RIRLEE, QAT DA BHA 2 M E IR IR A
2. XFimport FAa)H 48 E IR FRIAT:
1. KA S ABHUR A %4 R JE b
2. IANRH, HIRFARFZAT TR, REHRE A ARG A %81
3. WPRARRBNZJEM:, W5k ImportError,

4. BWHIE, FEXHRER GRS 4 250, WRA as TR HIEE AR, 50k
MR 25K

N B

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

import foo

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

H FH R W K

WERPRRATS RSO — T (%), WIFERBEHL A E SO 4 A A AR impor £ 1A FTfERI 1R
Sk 0 2 R 44 2 1) o

— LR T E Y A 8 AR AR iy 2 2 (B A — O __all  RASROREAER); AR
X, EMARATAERIE, AR TUIRBRITE L F AN AR 72 __all R4
PRERRW N NI B AAATE. 2R a1l JCAHOE L, MAHAFRIE AR SR a4
A PR BT AU R AT () TTRAAFR. __all BB ESERAN A APL B H AR
RSN TR JE T APL AR50 (B AIAERL R AR S AR A AR ) o

HEAFEA R A — from module import * — (UFEALHUZR FE s, Sl Rel i FioE bl
HERT| K% SyntaxError,

W4 B AR BT, AR SR X AR 24— MBI S  STE  — N R e, W]
PATEIR — e w2 AT A, AR XA K. SIS TR £ rom Z )5 46 8 PR R B A v
MRS, ARAT ATEAR TR & ) A RS O T Fe TE Ym0 2 a5 b 2 B2 D%, — P aida
SRR PITRAMBIRTERN A1, WA RSFR Bl DN EER. =538 g, K
e I AERARINAT from . import mod W FrAbfIE N pkg F NI —HEH, &R 3
A pkg.mod, UHARIAT from . .subpkg2 import mod I FrAbfi B N pkg. subpkgl MK A
pkg.subpkg2.mod. A FKFXFAMMIEHESE AT A —F5H,

importlib.import_module () BeHEH AR AEH AU E BT AR RS .
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7.11.1 future i&%q)
future i% &) J&—FhEFXTGRIFARHE 2, P8I FANRR A ATH Y 24 T FAE R 19 AR R HEAS Python 4T RUH AR
SRR A TR O S

future THA]HY H AR MR AETE 5 HGIA T AL Python A RIUAREME A . ERFRT
T RHTE TR BRI AR ME Z T R A TR 8 P 2R

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

feature n= identifier

future {E AN AHESEITRERIF LA ALE 1 3. W] DA A future 4] 2 BiAT HA
o BORASCRYFAT AR (WESRAFTE)
. YR,
o 217, AR
o HiAfth future iE4].
£ Python 3.7 ife—FRBLE ] future JA) 1 FRME 2 AR
future 15/47] BT 2 B9 BB P S BT 8% 4 Python 3 FriAm] . HHF 4135 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes H
with_statement, Em%‘ﬁaﬁijﬂ I'_’L%'Iﬁ7 %JE{I‘JE'\%%EEH%%?S, el E%ﬁﬂ T WE%
future 1EAFE G 15 I 2B AT MRS B X2 O A T8 SR A8 o 2l A A A [R] 0 AR SR S B
B E R B BE T | AT IRAEYE (PIAHTIAR ), FEIX PG DL gmidds vl AET7 2 AN R 7
FORMRHTEI . KRR P N REHER BB TH 7 A 1EH

KA E W R ATIAS, ik ZERE PR A AR D X, AR A future #5A) 60 & AR M FRE
W25 | K& rie it i .

BB TS SCEATAR import iEAJAH[F] : AFAE— DS SCRAFA U AR ERER __future_, BRTE
AT futare 15A] T DA E ) 7 A

AH Y BB TIE T future 154 FF R4 8 501

THTER AN B A B AT A R 2 Ak

import __ future__ [as name]

XHAE future 1545 B R IE— 2R B RIRTE CETETA R 958 import 154 .

TERRIANTE LT, 181 %} Code compiled by calls to the N %L exec () fil compile () B BT 9mid AL
AR BT — A future TEAJRORIE M 2, gl 2 ) futare TR P RERHTEIA NG Lo BEAT A
A PAE L compile () BYRTIESHON DAL il — 52 1% R B SCRI DA T AR HERS -

FERZ B AR REARR /R AT B A future TRATREAEMERRS A% LR IS PR 2. AR — AN REAR 1) )5 30
T -1 BIUFE0, AT MEARLIRRINTT, HZMAEE fure i54), ERERHEASITTTA
PITAZ JGARFFA L

S
PEP 236 - [n]§] __future__ f5 3% _ future_ ML EAIHEL,

7.12 global &4
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global_stmt = "global" identifier ("," identifier)*

global {EHFAE T B YU H CAS B FE I . B RE I8 i b R AT R B A R Ar i a4
S EIRMEA T REA M 2] global KT, Aid [ i AL R nT DA ) 4Ry B i AN ab P I S 4 R As

TEglobal WA A A FRAFHLER] — R Ni% global iRAZ B A E A .

fEglobal A A FRAGRRIE SCHIERE S, AEBHBT for MRERIFAEHI HAR, class 3.
PREUE X import IRAEAEBAREZ F.

CPython implementation detail: > 1 {52 - A5 il ZOR BT 9 _EaR IR, (AR P AN I 24 2 X ARG B
i, PEAARRE ST BESUON IR HI 2K, HHER SO R 7 1 5 3

FEE RTER S global RAENTARIHES . BN global iE/A][R B AENT S EMEH . Fr5H
o, CSTERMLA N E exec () BREEAFFER BT S ) global 1EAJH AL FEM €, 4-1% R E0H H 1Y
AR, AL EFEX A AR P g RS A 252 206 % R B0 H AL Y global iHa]sE I . X [A]
FEIEH T eval () fl compile () FREL.

7.13 nonlocal &)

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

nonlocal WA MERHITEN 48 R 1 2 HIE el i A 35 P T 40 5 i B 42 )R s R DAS M S . I
FHINBEMR L, RN SR MIBRIANAT M2 S 2R SRl 44 25 ) o XA R) Fu il e i A RS EFT 48 5 SR
PERRPASN B AR Ry (B ) A Iy P AL

Hglobal iAHHIHI AR, nonlocal Wh)HA| YA PRS0 2 BIAAAET A & 1F iz
AZE5E (FEIX AR 2 R BB 98 € A IR RERETC B S E ) -

nonlocal iBAHHH & FRAES 2 BIAEAET JRER e I A (K 40 et 2
S U
PEP 3104 - JiRIAM2ERIS T #4FR A Knonlocal iBAIMTETLA .
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CHAPTER 8

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

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

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

’if testl: if test2: print (x)

|

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

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

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

THHERIA RS2 DA NEWLINE 455, 2 )5 AT BEUREE — > DEDENT. iR SR I HEH) R LA B2 A — 1A
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REAE A TERTF LB KT RIS, AR (B2 else’ [MEE Python Higil i %Ki
B 1 £ TERLITGRIERAFI) o

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

8.1 if i&7)

i £ TR R T

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

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

8.2 while iEH)

while WA TAEFRIEAREF A E R OL T B AT

while_stmt = "while" expression ":" suite

["else" ":" suite]

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

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

8.3 for igH)

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

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

FRAFNRSPORME UG BN A DR SR RGN expression_list E5AE1HE—
MRS, SRIER R AR I A i a— AT — Ik A, BARUOR SIEA gen ik My — 2. & —
T AR BREMRAE R (2 DLAA5 o)) BRI 2 H ARSI, KRG TR T . 4 I e
CXRAEF I R BOA RG] & StopTteration BRI ALZI KAL), else THIMTAIMRUIRAAER 2
PIAT, T ALTER.

Fr— DT HR PR break iIFAEPATIRF L LR HA AT e Lse TH)E S— AT HK Py cont inue
EATESAAT IR B 1 A R B TR AR BB 0 AR T — AR ST, BEEAERCH T — W41 else T4
AT,

The for-loop makes assignments to the variables(s) in the target list. This overwrites all previous assignments to those
variables including those made in the suite of the for-loop:

for i in range(10):

QNiti%29)
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print (i)

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

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

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

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

8.4 try iE)

try AY R — AL R R S A PR AN R AR

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

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

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

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

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

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

except E as N:
foo

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

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

TE—A~ except AR PATZ BT, A K FH G BACE sys B, it sys.exc_info ()
KV, sys.exc_info () iRE—A3 T4, MFHEE. FEEFIREIPIRANR (S 0irE LD ZR
i) —7), ATERFEPRREREERA S, YHABERE R EOR I sys.exc_info () B{EEK
50 (VAR JRME.

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

WRFHAEfinally, BXHEE WM ABISS. try TRISPHET, WffifEilexcept flelse T4]. 1
RAERXLE AP R AATTAR AR 0, % 2P AR TF . finally TAPRBEET. WERAFAERIER
FRIFH, ERTE finally TRIBCREBHEFGI K. WK finally THGIK T AR, $UREH
FHPBOH RN LT IR finally FRSAT T return Bibreak I, BRIFHI R S

e IR

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

fEfinally TAJPATIIN], REFPANBERRBUR H {5 B -

M return, break Bicontinue IBEAJAF— try..finally B8R try TAKRPYEATR, finally
Thjthes FEEFFRY BT, continue IBEAITE finally FAIRANGTEN . (JEFETET 47 LT
AN — PLRR I B AE AR R IR )

PR R 14 R [l 2 R A R B AT W return A PR ERY. BT finally THREGZ AT, B
finally FAIHFBIATH return iR E R HRIGHITH:

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

A RFEEWELZEEAIAEF 7 — R3], AR raise A4S G E T A Eraise 1% o] —7F
.

8.5 with i&f)

with A TR A B SCE R (B Wowith & 4) LT %852 52— & U A EL 3
1o XAUMEER try...except...finally [fi B A TE 2D EHbE H .

86 Chapter 8. E&i54)




The Python Language Reference, %% 3.7.5

with_stmt
with_item

WA “WH” Wwith BRI R:
Lo BN CRAA (FE withitem W& HHIFRBR) SKIEAIRIG—A> B R SCE RIS
2. WAL SCUEHIER__exit () PAMEJSLEMA .
3. RGEVAH ERSUERARY__enter () k.
4, B withiEAPE—NERR, KH__enter () WEIRIPMEBFEIREL E .

"with" with_item ("," with_item)* ":" suite

expression ["as" target]

R with iR 2RIEIR __enter () JrykaRPINRAAEGEDE, W__exit () FFERHH
o I, QSRAERS H ARSI FRIEII e A R, ISR R TE TR AR NS R AR s iR Z0UF

THIF5H 6 2

5. PATIEAA.

6. KM BT SUEPIERN__exit () Jrik. WPRTERIRRR R i R g, WA, (g

IS B E A S EAE G exit_ (). HWAIE, FHREE=A None Z44.

WMEE AR R B2 R H FE, HHRE __exic_ () HEMREMENR, WZRE 2

WElk. WRRPHEAE, WHZRHESPAH, HSWEPITwi th IR IR

WERER AR R T W AR R, WPR A __exit () RRREMERPANS, FHoAERR

B IR R B R E A ARG T o
WRAZATH, WAPWEAEL D wich BAIRERMBE LA FF U

with A() as a, B() as b:
suite

ST

with A() as a:
with B() as b:
suite

TE 3.1 UOE R R A BT SRR
S
PEP 343 - with” {4 Python with B4 ELTERIA . ARGl .

8.6 HIE N

PR R SOBER RS P 1 R SR E S (B WA R 2R R 3 —7F)

funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite

decorators = decorator+

decorator = "@" dotted_name ["(" [argument_1list [","]]

dotted_name = identifier ("." identifier)*

parameter_list = defparameter ("," defparameter)* ["," [parameter_list_stc
| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* [","
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

["**" parameter
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funcname = identifier

PRHUE SR — 2 AT TR A o BT I A 24 1 Sy i i 44 23 0] Ry R RO AR B — D e on . (e
ATPATACTE R B ) o XA BREO A SR w4z R 44 2SI A5 T, VR eR RSl ik BT (6 1) 4 )
ZTR

BRBCE SOFARIAT B A 24 e O A S AT oA 2

—RRBUE SR AR Z A decorator FaRAX T A% . 24 R BHOE SONRFE AL 5 2% R B0E SCAY PR T3k
HOOPE IR R IR ORI SRS AR — AT R, B2 AR BT A A ME— SR AR -
FCIR MR8 0 B s A AR AR B EON B . Z AR Mg & DARE T SN o BN A R AU

Qfl (arqg)

Qf2

def func(): pass
KREEENT

def func(): pass

func = fl(arg) (£2 (func))

AFRZ AT R AR BT A S PlEI 8 E 2 44 5k func.

Y AWEBNT S B B A = A8 XSEAERIEAN, ZRBgrcon BA “BNESE”. TR
AEONMERIE S, KX argument 7T VATEVE I B s, 8BRS 0L T 2 ES M BOAER . R
—MESHABIMA, JEEEITA1E"" ZRIRIES Wb BB A BONME — XA )R IR R AL TEA A
#ik.

BRINE S 2 ERAT BRABOE LN T B ATIITFPOR N X TG 2 R ROE SO 2k 2R —
W, FREIE PP AR TERRR I IR o X — R AEBNE S N AT AE N G, (g1 2l 5 S ay it
B IE A A AR R BB Tz g (BN 51 G 7 —5) , W SEbr EEGAE B k.
%@ﬁﬁ%é?%ﬁ%%o%ﬁ%ﬁ%%*ﬁﬁ&%@%NmeW%ﬁ%ﬁ,#E@ﬁ%*iﬁﬂﬁﬁ
AT, I

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append("property of the zoo")
return penguin

BRI SR ) B T LR RDR — 5 A R g . R B0 SR 2 4TE S5 R P8 I Ir g TE S IR 1E,
SN ESE, S RBETSE, SUHBOME. WPRAAE * identifier” XAEHIE, BRI
H— A ITCHARBLNAL BN LB SR, BN NI, AEPRAFAE * *identifier” XEMIEX, E
SRR — A B A e WU R BT TSN R S8, BOA— AR R 2 . 77
" *identifier” ZJFHIESH RN AETIES, Nt X7 8L A .

S P EFE, HEXNEES LGN L expression”. (LA SH A A G IR, HE
*identifier B{ **identifier XFEMIES WA DA. BRETDARA “RE” Fid:, HIEX R S5
TG b—> expression”. IXUEHRIET] PLZATATART) Python ik, ARyEMAFAEN 248 s AL
T8 o AREE W] DME RO 4 ) __annotations__ JEM: T DART N JE 2 24 F5 kB i) “F S B B v 1) . 2
JMH T annotations import from _ future_ WA, WIFRHESTEZATHHMRAE 7455 DAUS A EEIR
AR B, EAISTERATREUE XIORE . FEXFMEI R, ARy BRG] -5 e A e AT
e B ol 2 N

B AR CRIPES|— D AFRA ) DA S BIE Rk ff 2 T AERY . X754l A lambda £
K, BARFR W lambda F55 X, —77 . T lambda H 2 B HUE LI —FP AL T FE7de £ 15
A v S PRI T AR ] lambda 385008 S R AL —FERE G B B E A HAM A FR . "de £ JE2USE0R 1
FONSRAC, AT SRV T2 B AR AR

PR E R R REUE T — 205 DR HITIY de £7 A) 258 S R eR 0T il gk
o] B A . A RS BR KT 08 G 1 Eh AR BT DA IR A i def TR R BR B SR AR . TR S LG & 5
HE —TT.

A R A 5 — R B B A R T S B R BRI __doc_ JRYE, WatiR %R docstring .,

88 Chapter 8. E&i54)




The Python Language Reference, %% 3.7.5

U

PEP 3107 - B80bRIE 55010 B AR E T i ] o

PEP 484 - RMPR ARErIbE & 2E 3 REHR.

PEP 526 - B bATEM I AL R REERII6, AR SR LA &

PEP 5%3 - SERIIBRTER I SCRFAEIZ AT I DA 745 53 1B AU ORAF AR v 0 AR AN 22 B SRAELAR S BUARTE P Y
AHTS I -

(o0}

-

X

s

R SOPRXT IR R E (S AT KR 825 4 —T9):

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

R e — 2 A ATIE R . P AR 30 5 45t BER R 91 3% (HER AT S WA X)), FIR T —I0
HRR BRI — DAV RIS R . B oK I RREBINGR B 52 object; P, :

class Foo:
pass

FNT

class Foo (object) :
pass

WIS RARRAE— B PATI (B W6 2 5 200 HPpediaT, BB B4 Jey it i 4% 25 (80 AR 19 42 s iy
el (Y, REFEOETREUE L. ) MREGHRPITH, HPATWOREZE 7 m Rl 24 25 [ &
BORAFS — RN RBE G 2o, HERH 4 E RS %, R IO BRAFI R T f 44 23 1] .
RATRIFAE A 1) 4 ety 24 25 6] v 0 7 B 2R 52

FEAR 2 S B PR 7 BRAFAE BT 2RI __ddct__ P G e 1 ] ke B BR T 25 1 e B e
H T T 5 SRR T S 2K

R QI Lk BEATE R E

R AT LABICREN: UM A —FE,

Qfl (arg)
Qf2
class Foo: pass

REEENT

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

Mg 2R A RAERS R ECR AR R . G5RBEJS S0 E 22K 55

P DO B I e 250 N e X AE B R E M BTl pr b =, Sepl @t n il self.
name = value fEHVEHEE. LGB WL self . name” FRERVIH, 206 =i
7 s S 57 J i 2 B ) 4 ) 2 gt o 28T T I VR SE B Tk (R RN, R 37 5 (o T AR (T B
SECRTIINGER . DA #4382 Q) d B A A H S iy sEpilAs &

B

AR B — A A U R R IR E 2 WA 2 251 __doc_ 46H , WabiRi%Z M docsrring.
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PEP 3115 - Python 3000 H'i5LH8 KO B MO A BTTERIIHR L,  PASCTanfar #y s A5 eI 26
T SR -

PEP 3129 - JEMREN NIRRT . BB A i 2 AE PEP 318 Hgi5| ARy

8.8 thiE

3.5 B fE.

8.8.1 MREHBIEN

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

["->" expression] ":" suite

Python g ] PATEZ A B EHBENIRIZ AT (B Wcoroutine) . FEMAERREA N, await Ml async x
PRFE O PR KT await AKX, async for PAfasync with HRETEMMEREUR A

il async def 1B¥EE LREU 2 NIMEREL, BB EMIAS await 8 async KT,
TEMDMRERREUA ] yield from £k f5|% SyntaxError,
WM R KR 15

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

8.8.2 async for iE)

async_for_stmt = "async" for_stmt

asynchronous iterable BEREAEIL iter SRR  FAACHY, T asynchronous iterator T PAYEEL next J5 3% A i#
AR
I

async for i)V MR F A2 R ARSI T A
PATR AR

async for TARGET in ITER:
BLOCK

else:
BLOCK2

TE X BT

iter = (ITER)
iter = type(iter).__aiter__ (iter)
running = True
while running:
try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
BLOCK
else:
BLOCK?2
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FHIGSW__aiter () Ml_anext__ () THFFER.
TEMDEEBREUA Z SME ] async for iAPRF5| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, FEfETEE: enter 1 exit J7 5P AT

PAT ARG

async with EXPR as VAR:

BLOCK
T S BN T
mgr = (EXPR)
aexit = type(mgr).__aexit___
aenter = type(mgr).__aenter__ (mgr)

VAR = await aenter
try:
BLOCK
except:
if not await aexit (mgr, *sys.exc_info()):
raise
else:
await aexit (mgr, None, None, None)

HWSW__aenter () Ml_aexit__ () THRFENE.
FEMARREUAZ SME ] asyne with {EA)%5| & SyntaxError,
S YL:

PEP 492 - {§i}I] async fl await {575 5C 8P RF R Python H g — A~ IE ZCRY SRS, - HEIIAR LY.
IUP-EEIr

&ix
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CHAPTER 9

N

BERAH

il

\|

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

9.1 5E#a4 Python 2%

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

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

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

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

9.2 LHFHIA

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

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— LR ;
o BT MEBY exec () BRBUFAFEIT;

93



The Python Language Reference, k%% 3.7.5

9.3 XEXHA
A2 AT A DA A TR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

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

9.4 RiEXHWA

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

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SEERIEEIE

X2 5e N Python 4K, BEHGAAMT R EMAR . PAZEBU#AT Python JESCPF MRS -

# Grammar for Python

He

NOTE WELL: You should also follow all the steps listed at
https://devguide.python.org/grammar/

He

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file_input 1s a module or sequence of commands read from an input file;
# eval_input is the input for the eval () functions.

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

single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE

file_input: (NEWLINE | stmt)* ENDMARKER

eval_input: testlist NEWLINE* ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE
decorators: decorator+
decorated: decorators (classdef | funcdef | async_funcdef)

async_funcdef: 'async' funcdef

funcdef: 'def' NAME parameters ['—->' test] ':' suite
parameters: ' (' [typedargslist] ')'
typedargslist: (tfpdef ['=' test] (',' tfpdef ['=' test])* [',' [
'x*v [tfpdef] (','" tfpdef ['='" test])* ['," ['**' tfpdef [',']]]
| "**' tfpdef [',']]]
[ '"*" [tfpdef] (',' tfpdef ['=" test])* ['," ['"**' tfpdef [',']11]
[ 'x*" tfpdef [','])
tfpdef: NAME [':' test]
varargslist: (vfpdef ['=' test] (',' vfpdef ['="' test])* [',' [
txv [vipdef] ('," vfpdef ['='" test])* ['," ['**'" vipdef [',']]]
| "**' vipdef [',']]]
[ '"*" [vfpdef] (',' vfpdef ['="' test])* ['," ['"**' vifpdef [',']11]1]

[ '"**' vipdef [',']
)
vipdef: NAME

stmt: simple_stmt | compound_stmt

(FOAkED)
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simple_stmt: small_stmt (';' small_stmt)* [';'] NEWLINE
small_stmt: (expr_stmt | del_stmt | pass_stmt | flow_stmt |
import_stmt | global_stmt | nonlocal_stmt | assert_stmt)
expr_stmt: testlist_star_expr (annassign | augassign (yield_expr|testlist) |
("=" (yield_expr|testlist_star_expr))*)

annassign: ':' test ['=' test]

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

augassign: (|+:v ‘ LRp— ‘ T a1t | l@:| | l/:| | l%:| ‘ rg=" ‘ v|:| ‘ TAT ‘
Toc=1" ‘ Ts>=1 | Txk—1 ‘ l//:Y)

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

del_stmt: 'del' exprlist

pass_stmt: 'pass'

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

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

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

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

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

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

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

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

test_nocond: or_test | lambdef_nocond

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

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

or_test: and_test ('or' and_test)*

and_test: not_test ('and' not_test)*

not_test: 'not' not_test | comparison

comparison: expr (comp_op expr)*

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

QS
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star_expr: '*' expr
expr: xor_expr ('|' xor_expr)*
xor_expr: and_expr ('”' and_expr)*
and_expr: shift_expr ('&' shift_expr)*
shift_expr: arith_expr (('<<'['>>') arith_expr)*
arith_expr: term (('+'|'-") term)*
term: factor (('*"|'@"["'"/'"['$'"["//") factor)*
factor: ('+'|'-"|'~") factor | power
power: atom_expr ['**' factor]
atom_expr: ['await'] atom trailer*
atom: (' (' [yield_ expr|testlist_comp] ')' |

"['" [testlist_comp] ']' |

'{'" [dictorsetmaker] '}' |

NAME | NUMBER | STRING+ | '...' | '"None' | 'True' | 'False')
testlist_comp: (test|star_expr) ( comp_for | (',' (test|star_expr))* [','] )
trailer: ' (' [arglist] ')'" | '"[' subscriptlist ']' | '.' NAME
subscriptlist: subscript (', ' subscript)* [',']
subscript: test | [test] ':' [test] [sliceop]
sliceop: ':' [test]
exprlist: (expr|star_expr) (',' (expr|star_expr))* [',"]
testlist: test (',' test)* [',']
dictorsetmaker: ( ((test ':' test | '"**' expr)

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

(comp_for | ('," (test | star_expr))* [',"'])) )

classdef: 'class' NAME [' (' [arglist] ')'] ':' suite
arglist: argument (',' argument)* [, "]

The reason that keywords are test nodes instead of NAME is that using NAME
results in an ambiguity. ast.c makes sure it's a NAME.

"test '=' test" is really "keyword '=' test'", but we have no such token.
These need to be in a single rule to avoid grammar that is ambiguous

to our LL(1) parser. Even though 'test' includes '*expr' in star_expr,
we explicitly match '*' here, too, to give it proper precedence.

Illegal combinations and orderings are blocked in ast.c:

multiple (test comp_for) arguments are blocked; keyword unpackings

that precede iterable unpackings are blocked; etc.

argument: ( test [comp_for] |

test '=' test |

'rRET test |

' test )

S W W H W R R R W

comp_iter: comp_for | comp_if

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

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

yield_expr: 'yield' [yield_arg]
yield_arg: 'from' test | testlist
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APPENDIX A

P NEPOLEES

>>> 7 H A L ERIA R Python #8/R4F . RS BoR T B8 DA By e MR A T AR A0S 2 il o
. AR L i AR AT AT BRI Python $R4F, 3% gEiERCRDEL, RO BRI
(B, s, s =E5]5), SEiE MG,
2t03 ¥ Python 2.x US4l Python 3.x FRTNY T H,  AEAH AL S ACHS 4ok AT I -4 AL R
AT R A
2t03 W ETEFRERE T, B K 1ib2to3; H4RME—ISI AT Tools/scripts/2to3. &
I, 2to3-reference

abstract base class — JiI%3E IR ELFHR ABC, @XFduck-typing NS, "E4RAE T —Fhe 3 11T
X, M2 AR EA hasattr () BT TR HEbE R (B E R 7 i%). ABC
SIANT BRI, XA IRgkR | HALSE, HAMSHERE isinstance () fl issubclass () A
A5 PR abe BiHSCRY , Python A VFZ N E ) ABC HI T-SLIBIRSEM (fF collections. abe
Her), 85 (FF numbers B )| i (7F Lo B, S ABFASAIMELS (FF importlib.abe
FEderp) o RATPAREH abe BEHORAIE H CL 1Y ABC.

annotation — fr7E KECEIHAAS &, RIEM:. REUESEUR MHMERIFRE, #E2)EE Rtype hint RAF .

SRR A e bR AE B A TN AT U ), He fRAR & R MR R B AR 2 0 IO . R R %L
] __annotations_  4FikEM.

2 W variable annotation., function annotation, PEP 484 f1 PEP 526, X}t IHGEYIH N .
argument — S5 FEIH ] s EL 45 funciion (Smethod ) Wi . S0 NFiRh:

o KT AR FERRBOH A R RTTEAFA AR IR (B name=) SCEME A ELERTHAA ** BT
JLHLERR A 25BIRUE, 3 1 5 FELAFXF complex () WM /@ T KT ZSEC

complex (real=3, imag=b5)
complex (**{'real': 3, 'imag': 5})

s E A AET RETFSHNSEC MESHOTH T SEON RIS AL/ 88 e
A * iterable BETCRBAE A 2EBIRUL, 3 F1 5 FELA N 1w T AU B S

complex (3, 5)
complex (* (3, 5))

SR PORAELES R B P B R A . A RIREAN 2 DR A . MRIEEIE, T frkissC
FATHARFIR — SR A I E S PG R 1 Jey A i
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HZ: Wparameter RUEFZLH , BT ZHGESHIXAAL PEP 362,

asynchronous context manager — 526 L F3CAEPRZS L M X 4 @ o F X aenter ()
M__aexit_ () F{ERXfasync with BRI TG B PEP 492 5] A,

asynchronous generator — 52522 %8S 1% BB Masynchronous generator iterator W ER¥. B 5 Hasync
def & LR R EARALL, RFEZAFETERS vield FEA P4 —RI A FEasync for fff
PR A

WA 3 2 4 57 0 A e R AR, (EAERE SRS UL T W] REJR 48 - & A
PR B S, T AR DA SR S

— AL AR RO R await RiIEAB Fasyne for PAfkasync withifh].
asynchronous generator iterator — 535 /L K 286088 asynchronous generator PRB BRI 4 .

B G & Fasynchronous iterator, SafliF__anext__ () J7 ¥ P I 23R Il — AT 4 R kAT
S SRR AR B R Ay ield R

B4y ield RGHEFRALIE, TZMEMHIGIRITIRG (IR A RERAY vy ). 4% 7
F B RE GHD_anext_ () BRSPS MIER, ELNRITIEMLNGT. 2
I, PEP 492 #1 PEP 525,

asynchronous iterable — 535 a] % 7] fFasync for & ) vho#k fE B M X %, b 20 E o
W__ aiter () Jy{EIR[E|—Aasynchronous iterator, ] PEP 492 5| A,

asynchronous iterator — 3B %08 SCM T aiter () Ml__anext_ () HFIEMNL., _ _anext_
WhR Al —A~awaitable %5 . async for KALMFHERAFN__anext__ () FERTR M)A 4
X4, HAEG| K — StopAsyncIteration . H PEP 492 5| A,

attribute - JEPE RBCE— X RIGE, W AR S-S RAXE L ARG B, WR—ARF o
HA—AJEM a, SnTLAH o.a K5 IHE,

awaitable — W ERRM R fEfEawait Fka @S . AR coroutine SUZRA__await () Jiik
X4, 20 PEP 492,

BDFL “& 5~ 26mM#kE" WHE X455, Bl Guido van Rossum, Python A7 .

binary file - JERISCHE file object BEUSTEEE F 1 K AT o T RSO RO BT ALFE A E RS (b,
"wb' or "rb+') FTHM M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Ml gzip.GzipFile fSLH.

TS Wiext file T RREMSTES str XGISCIFRTS .

bytes-like object — P {i2X 4 574 bufferobjects H- H.GEF: ) C-contiguous ¥4 . iX 5 TH bytes.
bytearray fll array.array X%, PANFL T nemoryview X 5. FWRNFRAEZFH
BRSSP R XL AR R . PR I SO A G i B ik A .

SLLCHE AR E R AR I R . XA RAE SO PR IS IR . n ARG Xt
B T44E bytearray PAJ bytearray [ memoryview. HARBIEESR —HEHIEHAF T A
SRR (R FATERXG); EMNREBITEIE bytes A bytes XRH memoryview,

bytecode — ‘¥ iy Python JCHY & PeiE R 74585, Rl CPython @R 1 47 Python FJ7 1 PYHUAD .
FHMIERGAAE pyc S, SRR “UCRATIR] — SCPFRE BE R (AT AS 2500 U5 BB i
HFHR) o XA AE F B AT AR TR AT LSS B ) virual machine 2 Lo RN
Python JEIAL_ L7 A—E@ ], A -—ERETEA ] Python A A% .

FATIFE 5 0] DAFE dis B SRy AR
dass — & HRAIEH P SR 88 SGE A SR HE I LI T B E R v 8 L.
class variable — Q388 5 7E2 b g LAYAE &, I HAURFE R A Z S BB (A 2 20 S5 850

coercion — SR 7001 ST H R R SR Beferh, — P e il B ek 75 — 2R 2.
B, int (3.15) JEAFEUFE R ACHBON AL 3, HAE 3+4.5 W, SHERBA—F (12
int, —>Jg float) , WFLAHECARIFEBLARERIIN, HIHE51% TypeError. HWIREATHR KK
BB, R L AR T AT AR SR — A IR 2R AL, BN S K £1oat (3) +4.5 MMA

2 3+4.5,

9

%
»ﬁ

SR E. WRFEEE

o)
!

o}
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complex number — 528 XHESCHOAR G &, A A Ber iy — S SR A .
BOSHERORAE (-1 PP OTIR) BSeidle, WTEResh 5o 1, FETRAAHE) §. Python WHE T
X SR, R TR AT 20 A —A~ 3 JE8, BIAn 3+13, AR E math Bk
XFRIX I BA, i HH cmath, ZAENZ— RSP WK A
WE, AR ENTHILTFA AT

context manager — |- F 3PS YEwith B fEH, @AEN__enter () Ml_exit__ () FHEFR
RIS AN S, S0 PEP 343,

context variable — |- F 328 by — RIS AT R R SO0 AR R EAAE B . X T HE R =i
PR PATERE T LR A ANFE AR A, W BT CEER, — M T gis
HZA TR, BTN R E ARSI KRS AR TiEES. 20 contextvars.

contiguous — L —ANEM AN C i 421 Forran i 8t S WO N TESE) . FYEL /2 C Ml Fortran
L) . FE—YEE T, I 4% H L HE A I IUAH SR HES ], SR NI AR i e &= 5| )7
TEZ Yt C-IEL A, M4 AP HbEEHES 5 B Je— AR5 | 1 ) 4% B I 3 bk . B /& 4E Fortran
SR NLE SRS etk

coroutine — P VLR FHIREHE —RIER . FHIRER DAFESE— St AFAE S — B H . PRI AT PATE
WE AP E EHEA . BBAKE . EfEidasync def iBAREH . 2L PEP 492,

coroutine function — PpFERAEL 1R [0 — A coroutine NI BREL . MERETEidasyne def {ER]SEE X,
Hulgetl&await, async for flasync with XY, XEHEPER M PEP 492 5] A K.

CPython Python i & MMIESZHL, 7€ python.ore |- %17, “CPython” —iil i T-2EAA BEPHF UL 5280 15 1
ib5BR 5141 Jython 5 TronPython HIIX 5.

decorator — Mgy R EME N 75— RN REL, HHEMH ewrapper EETEARHATREUL e, M
R0 WA 49 FE classmethod () fll staticmethod ().

MR R —FEIRNE, DA PR BUE SR S ESe %

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

@staticmethod
def f(...):

[l PR S RIE T2, (Rl AR o A IR AT 7T 2 L 2 A S AT 3L 3¢
=E

descriptor — {fiik%% T EXT__get_ (), __set_ () Bi_ delete_ () FEMNE., X—1KE
PR, EMEIRE E T S R A R il . EEIE T, B a.b AR RE
SMER— AN BT SHE a PRI B FRN b XS, (BUER b 22— RS, WS IE XY,
BT R T . BRI o8 O &2 B IR 2 YR B AR Python i 5658, RN 4% BB A BLm
GIERE. . JEE. . ESE AT IS | &5

A KA R TR AT B E A0 55

dictionary -yt — > RIRACAL, Horp AT R BEAS ST BIAN N (e B8 AT ARATATRA_ _hash_ ()
F__eq () IIERINS . T Perl i 5 P %A hash.

dictionary view — “‘FIHLFE] M dict.keys (), dict.values () fil dict.items () iR [EIFXTZHEFR N
FHAE . B TFIAH N — DS, X G IR, RS . 2
FFF A R 4o FOER PR, AT 1ist (dictview) . 2L dict-views.,

docstring — SCRYFAFHY M2, BB 2 N9 ER — DA U U A7 8 i E. BRI T
2N, B PIERESR B PTEZE  BREEBR) __doc_ J@IEH . T e T
WA, NIRRT AT I LT A

duck-typing — W& 1- M 15— R e XS, B AU HOW R ISR & H2 A IR0, i
e EARE B O s e (CRERBNS 1, nEARBEN T, Al Eienr.”) i1
S AR E R, B R R RIS AT i 2 SR ORI R G M. 972 Tk T
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type () B isinstance () i, ((HEHEEMFRAATDAMEH 46 248 & /ENRNTE. ) TTARESR
Ml hasattr () KB ZEAFP %ift.

EAFP “3RJFIRHCRIFITEZR S B9ESCHiE . X Fh Python 5 H US4 5 WUAg 23 (B e i /s 1 B 5l s A7
TE, HFEBE SRR T o PR R P XA B s e Kzl cry fllexcept 184, FH
AT W2 BT LBYL WA, & LT C S 2 HAWIE

expression — F3E A AT DK FEAMEREVERIC. a)iGil, — DRSS RBCEFANFHE. 4
PR BT BEAS BRI, B SR Bl —AME. SFL2HMEFAE, Ik
B S R Rk IR AR RER A W statement, 1 INwhile, MR EETEAH
[T S v

extension module — §JE e DA C 5 C++ gi G, (] Python Y C AP K515 5400 DA S FHARAY
AT H .

f-string - f-F2fFH A FH £ 50 P BT FEAF R I EIE R SRR AR BRI XL F A T
14 W8 E. =0 PEP 498,

file object — SCIEXF G X AN UL S0 APL DAREFI R SRS (45 read () B write () SREAY
) o MR A AR, SO AT DA BLSCRE LSO, XA, il
i@giﬂ%ﬁrﬂ (GRS A/ . TR IX . . %) . SRR tlfRoh r %
2k IR,

bR B RSB SO G TG =t ) S, Gih =) S DABGCUAR S BTN E
SCHTE o B, QB SRR E T 22 1 open () BRAK.

file-like object — SLIEIRXF SR file object ¥ [R) SLiF]
finder — #4728 — PPl B R ABI loader XI5

M Python 3.3 BEfEAEPH PP R A 4R AN U312 & 4% il sys .meta_path ffiffl, PAKpath entry
finders Bt & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 £l PEP 451,

floor division — i) FPUREBRTE 10) T &5 A B SR BB B A vk . W R BUBEBREBEAT R /. B
an, FkX 11 // A MITHREERE 2, WS 2R FE S EIERERE 2.75 o {E (-11)
// 4 2R -3 FRIXAE -2.75 @ T ABEISE R, i PEP 238

function — p%L P LA AR MIEEAMER) — 4B . AT AR AR A A S 3 AR BUA AT
PR . B Wparameter, method K 32 L 4535,

function annotation — B bR RIENX R EE S 80R [FME B annotation
PREChRE T R A2 o BN PAR BRI A int SEOT AR Bl—A int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR R PRI AR UL o2 202 L —T5,
142 variable annotation 1 PEP 484 X} LI BRI HE A .
_future__ —FhOhRE, WIRERR T 5UTIR TS 2 B AR AN AR T TR S R

Wi A __future_ BUHIFRTH AR EOR(E, AR AT ARE R B T e B gOmATE = A S AR I
I BRI

>>> import __ future_
>>> _ future__ .division
_Feature((Z, 2, O, 'alpha', 2)/ (31 OI OI 'alpha'/ O)l 8192)

garbage collection — b3 el FEHCAN PR BT A9 A7 25 8] A3 R . Python J& il 51 VBRI — > REASAG:
DT BARERT | A OGERLIR [BSCRS K AT BRI o W RAGE T g o ASEHR R 2 i 3 [T i o

generator — 2R EY &[0 —generator iterator FpR%L. EREEARRGE@RE, A RAETHU G yield
FIRA A E— RBIE AL for-PRERME I BRIl IE next () BEGE—IREL
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A AR R, (BRSO N T B2 A Sk R, IR R RS L,
8 2 FR DAGRE S IE7 S
generator iterator — A KBS LIRS generator FREUIT AN 4 .
FAyield IEHRPEHEAE, ICEYHIMEIITRES (BiFRHZRMEER oy i54)). 41 4
ARG R B, B METFO BARSE AT (X 583 YR FHES AT R 1385 8 R AR 22 IR )
generator expression — /LR FRIE X R F—MEREHFRIAX . BERRMBGE-ERA X FHE A E X
T MEHA R, R for 74), PAL—DANER 1 F4A]. PUFEAEHRBX S HIMNZ R B
—RIIMH:

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function — {Z e AN [F] 2 S B (] B4 ) 221 R BT AL R R TR I & ph U 25
i S ANAVA L L SR

5155 Wsingle dispaich RiEZF4H . functools.singledispatch () 2 /figs AN PEP 443,
GIL Z: W global interpreter lock

global interpreter lock — 2 Jfi# RS B CPython fEREAR PR B9 —FPALAT, ERORIE] — N2 A — A 2Ad
TEIHAT Python byrecode, WAHLHIE LB GAA ((14E dict SFEENERR) FHXIH LU
K224z fajfb T CPython SCHL. 43 REAMEREAS N BAGEAS I RERs 22 SRz Ty 8, HACH @4k
TAEZ AL HAS ERFHATIE

AN, SRR P S =07 PR T R IR AR T R TR AT VT A 2R 55 G H 4 e A SRR
GIL. W5k, FEIhAT VO Bl th 2 SRk GIL.

B4 (PAHRSAURLEE R P E LR )) “H AR BRSNS IR TAGRY), FohiXs
PR A BRA PR R AR LR AR RE o H M5 T IR R P BE 1) A A R S B S A S A 2, AT
MEPAZEP

hash-based pyc — 3& W5 A1) pyc {5 FH X B Y5 S Ao W s (6 T I A5 i 16 0 et ) SRy o8 oA ROk 9 2 1 1
AR, B O L B b k3l

hashable — R[WAAy — AN XF 52 (K WA 7 (5 A0 SR AE Ho Ay R I N 4 R O 38, iAol Tob 4% (BEFREHE
H__hash__ () F¥k), FHAIARHABXT R IATHE (BFREAEA  eq () HE). AIEHEITSR
WA ELAT AR [ A 7 (I LB S5 2R A S5 AT

]I A PR CERE R SRR A T SR A A B, DR Ry B 2 ) A A T I AL

A4 Python th RS BTG R TG TUERE (AIAIERTI) MR R
nIARZEAR (BIANTCARN frozenset) {4 BATMICE I N IGA I AR PTGAT . P e LM 54
MEBRINE TR . EATERRN—EAHEE (RIS HCIER), BNIHRBAERE N5
TEAMW id() .

IDLE Python [ IDE, “SEWIF K 52 HEE” WA LS . & Python FRifE K AT T I LA g A 2 Al
fRREAS IR .

immutable - A4 HAREEEINTS . AN]SR AT . PARRICH. XX SN RER s .
W DAAFE— DA FERIE, MDA BN S EAHE T E 0 R A E M R R G EZAEH
BIANAE R 7 B g

import path - S A&1: M E (5240 ) AR, SR path based finder Ji KAk
AR TEFAR, HAESFRBEERE sys.path, ([EXFREARGEWATRERH EHREH
__path__ J&f%.

importing — A 4—MEH 1 Python FCRSfE R 75 — AN Hr ) Python (CHE BT F ()3 72 «

importer - Ay A I IMBAIAIXTG . WXTRBEE T finder g T loader .

interactive - 3 #. Python 77 — N HAfERERR, RIVR AT DATERERESR PRI e A A R ZRak =, 7 |p
PATH AR LR . HFEAFTSHHEE) python fyd (W] ATEARTTEHLIT 15 32 2R e
ISR I ) o AR BT ARV SRS I AR HOR L i 4 X b X B w O E (EICAS 6 help (x) ).
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interpreted — f# B! Python — MR ALIE S, SN AR M IFAIE T, EORWE D d T 7y
B B AT AE T 2 A BB . R WR 3G YR SCPF ] DAL Bam A7 i A 4 (2 Xt B T AT SRz
1o MR IR T w A g 3R 2R A RO AR R ], R AR P TR . 2

Tinteractive ,

interpreter shutdown — fEREZS S 24P ER M, Python MERERRRFIEA — MR T BOFE 2RI
A FCoE I, BITERAIS F B N ERES IS . B Z WML eDIe 5 o XM E
SCHTRA S S5 | R A AR PR T o A8 S P T BERA T ARRD T RE i 2 4 P S, DR A HL I O
M FEIRC TR (88 LA B3 AR R B AL 45 ) o

FREAR 5 SR I ERE A __main_ BUREHTIE T IA O 5 il T -

iterable — A 3EACK % GEGSIE—IR B H S R IR A S . E RSB 3G G 268 (Fl 1ist .
str fll tuple) DAMFLBCIEFHIRAIFIAN dict, L 2 ARENT _ iter () Jyikmi2ss
P T Sequence 1 X H__getitem () FFEMEE HE LML,

RS R T for PEIRPA RiF 2 HA T2 — PRI Tr (zip (). map () ..)o 24—A0]
RGNS R BN BRI iter () B, EXIRMIZAGAIEAG . XA ARSI T0HE
AR — AR . M AR S, AREFE AT R iter () 33 0 CAHELARTSE
for A& R H SIAL BUIRLEH AR, ANk 4 R iy 44 A8 o ORAEIG BRIV R A7 R AR . 2

Witerator . sequence VA Jtgenerator,

iterator — AR JIORFR — B EIRAN G . ERIFHEALEN _next__ () I (BORHALLSN
BRREL next () FFEREF AR 284 Bei ] HIRR5] % stopIteration Spii. FiX
IR AR BRI ORI, GRS __next_ () FEHA SRS K StopIteration
S BEUAEAL__iter () JPEMARREIZIERGENE A S, HIg A8 E Bk
G, AT T HAD AR GE SR 6. — D RE WIS 2 R EE AN
BRI . AR (B0 1ist) FEARRIRmEMEA iter () BREEGRTE for THFA P Em#R
S AR AR . WERAE AR B0 R RS T 2 AR ) 2 3% [ 7 2 1 18 A e P e R [
—IERENR, ARG SR

W25 B &R typeiter,

key function — #Et e % §# R KPR BE B pR B, 2 BB S AR [ul T HE 7 SUHE LAY (ELAY T X 5. i,
locale.strxfrm () W T AT A1 E KIHT 202 1 HE i

Python gV 2 T A fuiF s Ok HIT R A B0 41y Ko K adE min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR EE 2 M. B, str.lower () HEF ARIEZIE K/ NEHF IR 5
Ab, HEEREC ] E T 1ambda £k KA, Bl lambda r: (r[0], r([2]). iiF operator
FEHRAE T =AM R B 5 #8: attrgetter (). itemgetter () flmethodcaller (). IHEAH
AT HE T —5 PASRERBI AN (5 4 ok B o 49

keyword argument — 32 gt =S8 & Wargument,
lambda fi—>EAfexpression ¥ BE A NIKCER L, KRB STE IR . A1 lambda s 4775

5 lambda [parameters]: expression

LBYL “Jefif GHkiR” m9EsCais . XA AU g 5 XM S e 2R T IR 1 Bl 4 2 A S Ui ARG A i 4 F
BEXAE 5 EAFP J7 35U ORTEE RS R R A £ £ 1A .
LSRG, LBYL TRLFE “&F” Al “BRER” ZRAAFA5ed M. B, AR
if key in mapping: return mappinglkey] W] REH THEMEBAEZ 5 HAB L AR M mapping
HFSER T key T HE A o 3B DA AT S A N A B ) EARP Oy 2Ok

list — 513 Python N B —Fsequence. BIRANHNFR, (HHEILT HABEF h Ry m AR 2%,
S T IR 21 O(1).

list comprehension — FlI&ifE G Ab P — 4> 7 41 b (1) e BURR 43 T R H IR ] S5 151 Ry — R BB H k.
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4K —
A~ 0 B 255 JEE NI S BRI REON AR (Ox.) B9SIER. Horhi TR rT Iy, dn 2R mg
range (256) THTA GRS AT,
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loader — JIEEZS 11 5T N BTN . B AE X448 load_module () WA, AR E & B —
Afinder I3[0, eGS0 PEP 302, X} T-abstract base class 1] Z: |, importlib.abc.Loader,
magic method - AR J5ik special method ) HEIE = [F] X id]

mapping — WL} — i SCRHAT BB A 09T S8 T Mapping B MutableMapping fil1 4 5 2 b i B 2
FHERIERIT R, B E2 T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder — JLIRFEMIRES sys.meta_path B R PTIR Bl W finder, TG AR A AR Spath entry
finders fF7E R HRARFFAAHIA]

{5 H importlib.abc.MetaPathFinder [ GBI ET TS IAI Y.

metaclass — o8 —F T EI@SEME., J0E LHEERY . BAMMERY R, STRMTHERZ LR=1Z
BOTRIEAHNA2E . KT A G e i 5 AR AR A — A BIA L. Python RAE 52 AAETH]
PABIEE H 8 . KA PUKIEA T B A TR, (FS4 R B, oIS TR AR I fL Ay
RIS ENCHA T IO B N H& ., ARk, RET a8, S Eag], PARIH
MV ZAE55 .

HZHERS WX,

method Jj 7k FEZENTTE LR R WERAEZRIY LB — BRI, 7 R 23R USE B 44k
REESE—Aargument GRSy °H self). Z: U function Flnested scope.

method resolution order — J; BT 5 32 AERATT I 50 /2 7 2r 8 A D3 48 2R R 28 iy F ) S8 S5 I
WA E Python 2.3 Jy AN THEE 2.3 BGE Python fEATZEFT FHAH 6 4 3E 11261

module Bl X5 2 Python fUR ) —FhZHZURAN . AR BA ST Y iy 4% 25 18], I 60354 Python X
G0 BRAE L importing FEAEHNZE] Python i

Y Wpackage.

module spec — BEHUELES — 1w 4 S [E), H AP AE T MBI A XS AFE. 2 importlib.
machinery.ModuleSpec [SLH.

MRO Z: Lmethod resolution order ,
mutable — WA W[ARNR AT DATEH: id () PRRFEE AR O T R YA . 53162 Wimmutable

named tuple - HLF5C8] il “HA 04 W i FAEMAOR 5o, I HH AR R TR BN 4
PRIBYEARDT BB BE . AR B A n] RET A H AR

HENERMETHMICH, 035 time. localtime () fll os.stat () WEREMEH. 54T

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

HLeAZTeAlR N ERR (Bl BBl 1) .« thsh, A ITdlid ] @il H MK E XN tuple 4%
HRIE AR B 7 Aok Q8. AR R AT TS, s [ T s collections.
namedtuple () Q). JF—MIr b2 EIN—4T T 5N EH A ST PriscA AN ik

namespace — iy %53 W] 544 25 [0 AT B T . A 25181 AR RN B, A X R P E
A (FEVEZ ) a4 25 A LB 1k 44 0h 28K SCRpisiiqb . flan, % builtins. open
5 os.open () A& H a4 SR K Ao fings 23 )0 58 = WA MRS S I~ eR 450k 35 Bl
REnl T 4E3P M. B0, random.seed () B itertools.islice () XFEVEIRH T X
R A2 random 5 itertools Bl HISEHNE

namespace package — @ %5 [ { PEP 420 fIr5 | AR —Fh (BN VE T i &g lipackage, fiy44 = )AL m]
PABCAT LRy, HfliidJr s Sregular package N[, PEAEATEA __init__.py .

Wul 2 Wmodule
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nested scope — {REFEHI 7E— & GEF NG| HASERIEE S, B, 765 —REZ N LRI R AT DA
5 EIE AR & R EAE A B 51 A SO SR IO Jarih AR s e AR SZ PR T
WZER . J50IR, @RZRMIZESENERT2RMmA%E. #Bidnonlocal XTI ATFEA
ANZAE I

new-style class — i X T H 5 900 T Ir 1 2 2y 2R A0 IHFRIE. 78 5561 Python Al 4
Hr, A B XSS RE % (4 ] Python 734 Ay B R UG REME, BlAN__siots . HHIARSF. FrfkJE Pk,
__getattribute__ (). FHEMESHTES,

object — X G ALMTHALRE UBIESAE) PARSUE AT R (U5k) HI%diE. object g fEfinew-style class
iR T EEZR A o

package — . — Rl {0 & TR EE T L 05 TR Python module. MAEAR L3, WRMWAH __path__
JEVER) Python A5k,

52 Wregular package fnamespace package.

parameter — J§5 funcrion (8(J73%) 2 SCHI A IR, EHRE RET AR —Pargument - (BUAERE
BT, 210%%). ALMES:

* positional-or-keyword : /B8 AT, F5E— DR AMERZ T 53 B AW DIME R L 425 4
RAREES . KBNS R, Bl R E R foo F1 bar:

def func(foo, bar=None): ... ‘

* positional-only: {UBROIE, F8E—HEEHALE L ASEL. Python %A & AR EIE S
FTE: . (RS EREBCH (R EIE S (Ll abs () ).

o keyword-only: {{FRICHETF, FE— N HABEM X FAE ARSI URAEBEF IS HELTE
PREE LITES S R & AW A BIE S sUEE 2 N AL BIE S Z Bi—A * ki X,
BIAN R kw_onlyl F1 kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: AIAE( ., 4§52 W] DASR B h — MERRCR Y LS SHR S (e HA
BZERZNESHZIG). EMESESTERSAFRHIINE ~ kE XL, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WIAZKHET, F57E AT DARRBME R AR KT S AL (MEINTE ML 2 E 321 %
BYSHLIG). RFES B S AMEINR ** RS, Bl LR kwargs.

TEZ ] AR]85 P RE RS EL, L nT DA HEEEnT BE S 4038 i BRIAE -
25 Wargument RiIEFELSH . SHEESHXPPHEILES, inspect.Parameter 35, Hdk
& S —F7PA M PEP 362,

path entry — J&4& A 11 import path W {A)—ASBPNALE . Sx@path based finder iR AR ZE S AWML,

path entry finder — A LA 23S T — W X2 /f] sys.path_hooks (Riipath entry hook) i [f
[ finder , PRI SR RETE L path entry g iFFHL o
5% importlib.abc.PathEntryFinder DA T f#BKIEA DB IRA I SLI AT

path entry hook — J&1f A L1 —Fh Al RIS, FEHITE QAT & KR a2 path entry YIBEERE O T BERS
i sys.path_hook #FEiR Bl —A path entry finder .

path based finder — 3£ T-BEIERI AR 28 BRIAM—FPTib 12 &K 5, WIHE—A~import path WA AL,

path-like object — B HEFM % E— N SUFERGE AN G, REEBEN R — N FREEEN str
B bytes X4, BAPLE—NEI T os.PathLike PN, — X Hf os.PathLike
PR R AT E S os . fspath () RGN str B3 bytes RAEM M RGEFE; os.
fsdecode () fll os.fsencode () F[H 5 A KBRS str 5 bytes FERIPLEE. L5
i PEP 519 5| Ay,
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PEP “Python #3217 ML . —> PEP L@t 301, JHoKI Python #EIXFL AR, it
R—A~ Python [k K HE R s B35 . PEP 1 2442 BORS A 1 5 AR BUMS F0 T4 DU 1 1y S5 P
Hip

PEP WA VE M HE T SR v s . e DX 1) 80 S B3t DA B R o 2 Ain A Python i85 e 5
9 5 SRR ML . PEP fUVEE G TALAEAL X YR SR, I BREAS [R] 2 WL 0 A SRy .
%10, PEP 1,

portion — {5y 4 i — i 4 A [ ALE AN H SN SCURE S (WP RBAFAT — A zip X)), Bk E X
i, PEP 420,

positional argument — i % $ %5 2 Wargument.

provisional APT - #5 APT 7 5E AP 245 A i HEFRAEAR 1 A 1) 5 A28 R PRAUE 2 S i) B2 AR 12 1
SRR A A S PR B, (HRBCHRC R E , ol n] REAEA% DT A B A 21
O AT G AMRARE S (B OFERZE ) . WAESOF RSB T - (U APT N
A RIATS )™ SRR BRI 1 A B4 7T BE X R

RIS X APL KL, 105 AN A S BBl G T 287 —AFA] b SR A B
TR R RE Se 2 R B —Fh ) J5 A MR YL T 5
KA B SRR SV ARE RSN W B AE , R 2 TR U R PR T T B A . 1 UL PEP
411,

provisional package — ¥ ={0 Z: Il provisional API,

Python 3000 Python 3.x %A B4R AINERR (364 FHAENUA 3 10 BT BB T NIRRT ) o
LA S Sy “Py3K”

Pythonic 35—~ B B uE — B AU B85 07 T Python 15 = 58 I KASFIFE S, A 206 HALE S
T A S SE B RS . 40, Python B3 I IRVRS S2 i ] £or 1B A R Iy — A ] AR % 4 v
(IR ICE . W HAIE S A XA ZEH, A ZGR Python il A I £ 0% ] — BT
B

for i in range(len(food)):
print (food[i])

T 7 ) SE 57355 B Pythonic (75 35 i X FERY:

for piece in food:
print (piece)

qualified name — BE#FR —NUAUE SRR FR, TR BB 4 RV s Szt v SRR 25.
BRI TR AR, FHEE X PEP 3155, M THm ZHNRENZE, RELK 5545 r—
e

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname_

IC’

>>> C.D.__qgualname___
'C.D'

>>> C.D.meth._qualname_
'C.D.meth'

295 T 5 BT, 78 IR E & AR BN/ RIZBR I AR5 B B B A, Hh e S A )
AL, Ul email .mime.text:

>>> import email .mime.text
>>> email.mime.text. name_
'email.mime.text'
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reference count — 5[ i 8; XFERE X R H5 ] HREGE . S4—4%F %E’J AT N ERT, Fraric RE
BRI . 51HTTHEO Python ACHD S 7 2 AR LY, (H'E R CPython LR —ANKBEITE . sys
Wit g LT —A> getrefcount () BEL, A2 5T H &R B4R E X405 | AL

regular package — F AR E4 A Wpackage, TUNIEEE—4 __init_ .py X EFE.
%2 [ namespace package.

_slots__ —FEFEFRPIFREI R, 8 5 S0 @ PR S X T R B S O MR 148 A . B AR b
IR AT, HAEERIGHNHAR S, Slfe RAREAEDEGO T R, BIAntFre 77 5 H 2
7, HHEPEERKELH.

sequence — JE41 —Ffiterable, ©FRENT_ getitem_ () FRERITERM RS TR RN ITE
W, HEXT—MREFHIKERN__len_ () k. WEMFHIREA list, str, tuple il

bytes. VBRI dict W3 getitem () F__len_ (), (HEHIANE THSMIEFES],
N E BRI AT E Y immutable BT AEFEEL

collections.abc.Sequence IR HBENL T —PEEEWNZED, BB T_ _getitem ()
M__len_ (), ¥MT count (), index(),__ contains__ () Ml__reversed__ () . B DAl
 register () BATFMELIILY B DR ZEEL.
single dispatch — .53k —Fligeneric function /3RIE, HELIRE T HASHBIRBRERM
slice — YI W 0 # HALE T sequence [R)—ER X4 . V)R i&i@ i R Ardnic ok el&gn, 76 11+
é’a‘tﬂﬂ/l;% B S0y, Bl variable_name [1:3:5]1. 355 (FhR) FRicde b
slice W&,

special method - $§5%k Jj % —7fi i Python [ M A T57A, RIS IA TR SV Bl QA <545 .
RAITIERI AR E A BN RIZ . FEIRIT IR SRS W5 7 7 ik 2 7k

statement — {54y 1B RETFE (— MUY “H) WAL, — B ] DA expression SN
R FIGEN, Flnir, while s for,

text encoding — SCASRY JITF Unicode “F4F Hf 25 5 0“7 3 HR 1A 20 45 -

text file — LA —MEBBIET st XG W file object. 38 H—A> SCA SO 52 B & 1 0] — 4> THI ] 5717
H BRI H shAb Bilrext encoding. CAR SR B FALFE DASCAIER. (et B 'w') FTIFAY SO,
sys.stdin. sys.stdout VA io.StringIO HSEMI.

RS Fbinary file T fREEVGIES 59 08 % W SCHEXT 4

triple-quoted string — = 5[' vl 1R ANESNEE (7)) EFHFE C) TS BITED
e LS5 ESH 5 S REN AR A AR, (HEF 2L .. BRI REES S N
TGRS RS S ARG S, I BT AESER AT 1M o/ (0 AT, TR0 S SCRY A 5 I Rr il 4
.

type — R Ao —A> Python X4 8 T AMIE; BAXEAEA A, BHLEXZA92EEL, 1]
PAVGIRI'ER) __class__ J@Pk, s type (ob7) FRIREL.

type alias — BG4, —ARBGE SGE], A1E7 20U 8 BURIE 45 PR AT -

KRB BRIt A X 2w . Biln:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int, int, int]]:
pass

AT DA S R AT s

from typing import List, Tuple
Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass
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Z W, typing Fil PEP 484, HHg %] H B BB A0 A o
type hint — 38IPLR annotation A5, RJEPE. REWTIE SR M{EFE E 2 A,

R RJE T AT, Python K?ﬂ@ﬂm HIC AR A2 AL 50 T BGEAE A, H Al Hp) IDE 528
(M EEL s iR AN

AR, RIEMEREE AR A typing.get_type_hints () KiiH, (HEHAE
B ARA DA,

Z W, typing Hl PEP 484 HAA%f I Ih BER 4R o

universal newlines — jili It 1 —FhAFELSCAIRI 3K, KA R IFE A5 B0 AT 45 i bRE : Unix 4T
LZERAE "\n' . Windows 25 '\r\n"' DL IHIR Macintosh fZY%E '\r ', &I, PEP 278 il PEP
3116 fil bytes.splitlines () JfE¥ £ HEULHH.

variable annotation — 28 Hi b1 XjLﬁr w2 B M annotation
TEAREAR B BRI, 8 T35k LA

class C:
field: 'annotation'

AR AR RO R A 0 BINDA R AZ B2 int JRAURO(E:

count: int = 0

A R ETEE W TN RRE I A7 2 09 BRI 2] —Ys
1S function annotation, PEP 484 F1 PEP 526, HpxfthIheea g ik .

virtual environment — JEIEREE —FOR T HMER B H02 TN IR, Fui/F Python J PRI AR 202K
FIFHL Python 43 RALES A £ T35 [l — R4 iz Ty At Python [ FHREF 94T H -

HZ U venv,

virtual machine — JBHIBL — & 58 2l A U TTE AL, Python fg UL BT $AE 75715 5 i 1355 7 iir 2E B
Hbytecode.

Zen of Python — Python 24 5|1} Python Bcit i[5 59727, GBI THBSMEXMES . EFHAK
WA ATEAL BRI R AT i A7 import this”,
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i AA

TXEESCRYAE Y [ reStructured Text Ji3CRY, i Sphinx  (—A4N% 14 Python SCRY S SCRYAE e ) A% .
ASSCRYFIE B ) TR I %58 42 R S8 Y, XA Python A5 —#E. QREMS 5Dk, Y
L reporting-bugs T FEANT S o FRATT Bl B 0 1 !
SRV

* Fred L. Drake, Jr., @& 1 A58 Python SURYi) THAE, PAKIRT TAEH 2 /301

e Docutils #40, W H , Al T reStructuredText A Z A Docutils #4245

e Fredrik Lundh, Sphinx MAilif#] Alternative Python Reference 5 H H kA5 T 1R 2 4 AU ARE:

B.1 Python T8y Rk

1% Python i 75, Python FHEFER Python SCRYFT kI A, B Python J5 L & 77 ff) Misc/ACKS ¢
P T #5) TR <
T Python XAy AFITTHR, Python /4 T ALt (o F0 SCRY - HHEHRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

C.2.1 HF PYTHON 3.7.5 Y PSF #F o] #ipiY

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.7.5 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 3.7.5 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2019 Python Software Foundation; All_
—Rights

Reserved" are retained in Python 3.7.5 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 3.7.5 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
3.7.5.

4. PSF is making Python 3.7.5 available to Licensee on an "AS IS" basis.

PSEF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.7.5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.7.5

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.7.5, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of

its terms and conditions.
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7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.7.5, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 1] PS5 1 1

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.
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C.2.3 FF PYTHON 1.6.1 g5 CNRI ¥F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.
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C.2.4 FF PYTHON 0.9.0 = 1.2 f§ CWI i a]H#iY

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 R HFEYIT alIE 50515
A2 Python RATHUHICTAS = I BCPHRIVETTRIECNE ., it R e FLURIEA K R

C.3.1 Mersenne Twister

_random BHEE E T hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html | 25 /)
g, PR 2RISR (FF):

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand(seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR

QS
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EEx

socket B (i ] getaddrinfo () fl getnameinfo () pREL, X8R EE IS FE WIDE I H
[Iwww.wide.ad.jp/) FEARMIE SO,

(http:

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 RLEEFRS

asynchat and asyncore B 5 PAR AR HH:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission

(FIHED
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notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies Hidhal& DL RS H:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace B PA T EH:

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
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Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

C.3.6 UUencode 5 UUdecode F#

uu AEHAL S DA A A

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML & 2= H

xmlrpc.client FEHVELSPAR ARH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in

(CFgkzs)
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all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll fHREL S DA ER:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select T kqueue [FHZ AL AR A= H:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ 'AS IS'' AND
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ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c {42 Marek Majkowski’ %f Dan Bernstein [} SipHash24 Z¥EMSEH . BESGPAT
==
7

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod and dtoa

Python/dtoa.c XML T CIEFRY dtoa Fl strtod BEEL, F T C 1B T BN BB F 45 52 B4 T 4640,
Z 4 i David M. Gay 1 [R] 24 SCHEIRAET S, 2411 R M http://www.netlib.org/fp/ F#k. 2009 43 A 16 H
For 2R B 1Y 1 SO 2 AR SURCRITAF W] e B

/*********************~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

% ok X % X

*

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED

(CFgkzs)

122 Appendix C. FseF0iFaiE




The Python Language Reference, %% 3.7.5

* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k**‘k********‘k*****‘k*‘k***‘k****'k‘k*‘k************************/

C.3.12 OpenSSL

WEARBAERG T, W hashlib, posix, ssl, crypt B} OpenSSL k4 = ERE. MAh, EHT
Python [¥J Windows Fl Mac OS X %225 #%2)5 7] g fu3E OpenSSL PR #5 D1, BT AZE AL HF] ) T OpenSSL 1
ATUER$E DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S R S S N S N S S S S N S N S . S T iR S I

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
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EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

L T R A N S S R N S SR R R S N I R R e S S N S N S N S T S N

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

Q)
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L T S I R R e T

C.3.13 expat

BRAEGEN ——with-system—expat BB THE, T pyexpat § AR M5 expat YR DAY

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BRAEBEN ——with-system-1ibffi NUE THH, B _ctypes ¥ AR5 Libffi JAHE DM T

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"'Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

CNgkzs)

C.3. HWRIRHFEYVFENE SIS H 125




The Python Language Reference, k%% 3.7.5

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

R ARG EARBIRY 21ib BARIHTEik TR, W a5 zlib JEACH 8 DR 211 3

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {ifi M7 I SEILE T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code 1is released under the BSD license:
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

CNgkzs)
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copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

AR ——with-system-libmpdec [l & T/, B _decimal WiHHSE 415 libmpdec 1) #%
DURA R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright

Python 51X {3 SCAY -

A © 2001-2019 Python Software Foundation, {58 g Al .

WA © 2000 BeOpen.com., {4 F FIr A7 FLA .

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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EFE
——
ellipsis literal, 16
LA |
string literal, 10
. (dot)
attribute reference, 62
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator, 66
unary operator, 65
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 5
source encoding declaration,6
% (percent)
ZHAF, 65

o\°
Il

augmented assignment, 75

& (ampersand)
5 HAF, 66

&:
augmented assignment, 75

() (parentheses)
call, 63
class definition, 89
function definition, 87
generator expression, 58
in assignment target list,74
tuple display, 56

* (asterisk)
function definition, 88
import statement, 80
in assignment target list,74
in expression lists,70
in function calls, 63

R, 65

function definition, 88
in dictionary displays, 58
in function calls, 64

* k=

augmented assignment, 75

augmented assignment, 75

+ (plus)
binary operator, 66
unary operator, 65

+=
augmented assignment, 75

, (comma), 56
argument list, 63
expression list, 57,70, 76,89
identifier list, 81,82
import statement, 79
in dictionary displays, 57
in target list,74
parameter list, 87

slicing, 62

with statement, 86
/ (slash)

BHAE, 65
//

= HAF, 65
//=

augmented assignment, 75
/=

augmented assignment, 75
0b

integer literal, 13
0o

integer literal, 13
Ox

integer literal, 13
2t03,99
: (colon)

annotated variable, 76
compound statement, 8487, 89
function annotations, 88
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in dictionary expressions, 57
in formatted string literal, 1l
lambda expression, 70
slicing, 62

; (semicolon), 83

< (less)
= FAF, 66

<<

augmented assignment, 75
= (equals)

assignment statement, 74

class definition,?29

function definition, 88

in function calls, 63

B HAF, 66

function annotations, 88
> (greater)
B HFF, 66
>=
= HAF, 66
>>
B HAF, 66
>>=
augmented assignment, 75
@ (at)
class definition, 89
function definition, 88
mHAF, 65
[1 (square brackets)
in assignment target list,74
list expression,57
subscription, 62
\ (backslash)

escape sequence, 10

\t

escape sequence, 10
>>> 99
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\ x

escape sequence, 10
~ (caret)

= HFF, 66

A

augmented assignment, 75
_ (underscore)

in numeric literal, 13
_, lidentifiers,9
__, identifiers,9

__abs__ () (object 7 ik), 34
__add__ () (object 7 %), 33
__aenter__ () (object 7 i%), 38
__aexit__ () (object 7 i%), 38
__aiter__ () (object 7 i%), 37
__all__ (optional module attribute), 80
__and__ () (object 7 i*), 33
__anext__ () (agen 7 i%), 61
__anext__ () (object 7% i%), 37

__annotations__ (class attribute), 20
__annotations__ (function attribute), 18
__annotations__ (module attribute), 19

__await__ () (object 7 i%), 36

_ bases__ (class attribute), 20
__bool__ () (object method), 32
__bool__ () (object 7 i%), 25
__bytes__ () (object 7 i%), 23
__cached_ ,49

__call__ () (object method), 64
__call__ () (object 7 k), 31
__cause___(exception attribute), 78
__ceil_ () (object 75 ik), 34

__class___(instance attribute), 20
__class__ (method cell), 30
__class__ (module attribute), 26

\\ __class_getitem__ () (object X7 i%), 31
escape sequence, 10 __classcell__ (class namespace entry), 30

\a __closure__ (function attribute), 18
escape sequence, 10 ___code___ (function attribute), 18

\b __complex__ () (object 75 i%), 34
escape sequence, 10 __contains__ () (object 7 %), 33

\f __context___ (exception attribute), 78
escape sequence, 10 _ _debug__,76

\N __defaults__ (function attribute), 18
escape sequence, 10 __del__ () (object 7 i%), 23

\n __delattr__ () (object 7 i%), 26
escape sequence, 10 __delete__ () (object 7 i%), 27

\r __delitem__ () (object 7 i%), 32
escape sequence, 10 __dict__ (class attribute), 20
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__dict__ (function attribute), 18
__dict__ (instance attribute), 20
_dict__ (module attribute), 19
dir__ (module attribute), 26
_dir__ () (object 7 i¥), 26
__divmod__ () (object 7 i%), 33
__doc__ (class attribute), 20
__doc___ (function attribute), 18
__doc__ (method attribute), 18
__doc__ (module attribute), 19
__enter__ () (object 7 i%), 35
__eq__ () (object 7 i%), 24
__exit__ () (object 7 i%), 35
_ file_ ,49
_ file_  (module attribute), 19
_ float__ () (object 7 i%), 34
_ _floor__ () (object 75 ik), 34
_ _floordiv__ () (object 7 i%), 33
__format__ () (object 7 i%), 23
_ func__ (method attribute), 18
___future_ , 102

future statement, 81
__ge__ () (object 7 i%), 24
__get__ () (object 7 %), 26
__getattr__ (module attribute), 26
__getattr__ () (object 7 i%), 25

_ _getattribute__ () (object 7 i%), 25
__getitem__ () (mapping object method), 22

__getitem__ () (object 7 i%), 32
__globals__ (function attribute), 18
__gt__ () (object 7 i%), 24
__hash__ () (object 7 i), 24
__iadd__ () (object 7 i), 34
__iand__ () (object 7 ik), 34
__ifloordiv__ () (object 7 i%), 34
__ilshift__ () (object 7 i%), 34
__imatmul__ () (object 7 %), 34
__imod__ () (object 7r %), 34
__imul__ () (object 7 k), 34
__index__ () (object 7 i%), 34
__init__ () (object 7 i%), 22

__init_subclass__ () (object £ 7 i%), 28
__instancecheck__ () (class 7 i%), 31

__int__ () (object 7 i%), 34
__invert__ () (object 7 i%k), 34
__ior__ () (object 7 i%), 34
__ipow__ () (object 75 i%), 34
__irshift__ () (object 7 i%), 34
__isub__ () (object 75 ik), 34
__iter_ () (object 7 i¥), 32
__itruediv__ () (object 7 i%), 34
__ixor__ () (object 75 ik), 34

__kwdefaults__ (function attribute), 18

__le__ () (object 7 i%), 24

__len__ () (mapping object method), 25
__len__ () (object % i%), 32
__length_hint__ () (object 7 i%), 32
__loader_ ,48

1shift__ () (object 7 i%), 33
1t__ () (object 7 i%k), 24
main_

Ak, 40, 93
matmul__ () (object 7 i%), 33

missing__ () (object 75 %), 32

mod__ () (object 7 i%), 33

module__ (class attribute), 20

module__ (function attribute), 18

_ _module__ (method attribute), 18
mul__ () (object 7 %), 33
name__, 48

name___ (class attribute), 20
name___ (function attribute), 18
name___ (method attribute), 18

name___ (module attribute), 19

__ne__ () (object 7 i%), 24
__neg__ () (object 7 i%), 34

new___ () (object 7 i%), 22
next__ () (generator 7 i%), 59

__or__ () (object 7 i%), 33

package_ ,48

path_ ,49

pos___ () (object 75 %), 34
pow___ () (object 7 i%), 33
prepare__ (metaclass method), 30
radd__ () (object 7 i%), 33
rand__ () (object 7 i%), 33
rdivmod__ () (object 7 %), 33
repr__ () (object 7 i%), 23
reversed__ () (object 7 %), 33
rfloordiv__ () (object 75 i%), 33
rlshift__ () (object 7 i%), 33
rmatmul__ () (object 7 i%), 33
rmod___ () (object 7 i%), 33
rmul__ () (object 7 i%), 33
ror__ () (object 7 i%), 33
round__ () (object 75 i%), 34
rpow___ () (object 7 i%), 33
rrshift__ () (object 7 i%), 33
rshift__ () (object 7 %), 33
rsub__ () (object 7 i%), 33
rtruediv__ () (object 7 i%), 33
rxor__ () (object 7 i%), 33
self__ (method attribute), 18

__set__ () (object 7 %), 27

_ subclasscheck__ () (class 7 i%), 31
__traceback___ (exception attribute), 78

set_name__ () (object 7 %), 27
setattr__ () (object 75 i%), 25
setitem__ () (object 75 i%), 32
slots__, 108

spec__,49

str__ () (object 7 i%), 23
sub__ () (object 75 %), 33

truediv__ () (object 7 i%), 33
trunc__ () (object 7 i%), 34
xor__ () (object 7 i%), 33

gL ]
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{} (curly brackets)
dictionary expression, 57
in formatted string literal, 11
set expression,57
| (vertical bar)
B HFF, 66

| =
augmented assignment, 75
~ (tilde)
BHAF, 65
BN
AssertionError, 76
AttributeError, 62
GeneratorExit, 60, 61
ImportError, 79
NameError, 56
StopAsyncIteration, 61
StopIteration, 59,77
TypeError, 65
ValueError, 66
ZeroDivisionError, 65
HELE
PYTHONHASHSEED, 25
A
assert, 76
async def, 90
async for, 90
async with, 91
break, 79, 84, 86
class, 89
continue, 79, 84, 86
def, 87
del, 23,77
for, 79, 84
global, 77,81
if, 84
import, 19,79
nonlocal, 82
pass, 76
raise, 78
return, 77, 86
try, 21,85
while, 79, 84
with, 35, 86
yield, 77
= HAF
% (percent), 65
& (ampersand), 66
* (asterisk), 65
*x 64
/ (slash), 65
//,65
< (less), 66
<<, 66
<=, 66
1=, 66
==, 66
> (greater), 66

>=, 66

>>, 66

@ (at), 65

~ (caret), 66
| (vertical bar), 66
~ (tilde), 65
and, 69

in, 69

is, 69

is not, 69
not, 69
not in, 69
or, 69

A

abs

[EE & %, 34

abstract base class —— £ H %, 99

aclose () (agen 7 %), 61
addition, 66
and
bitwise, 66
EHAE, 69
annotated
assignment, 76
annotation -- A7y, 99
annotations
function, 88
anonymous
function, 70
argument
call semantics, 63
function, 18

function definition, 88

argument -- £#, 99
arithmetic
conversion, 55
operation, binary, 65
operation, unary, 65
array
Bk, 17
as
except clause, 85

import statement, 80

x#5,79, 85, 86
with statement, 86
ASCII, 4,9
asend () (agen 7 i%), 61
assert
&4, 76
AssertionError
Bl4h, 76
assertions
debugging, 76
assignment
annotated, 76
attribute, 74
augmented, 75
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class attribute, 20

class instance attribute, 20
slicing, 75

statement, 17, 74
subscription, 75

binary
arithmetic operation, 65
bitwise operation, 66
binary file —— Z 34 CUH, 100
binary literal, 13

target list,74 binding
async global name, 81

X#EF, 90 name, 39, 74, 79, 80, 87, 89
async def bitwise

% 4], 90 and, 66

async for
in comprehensions, 56

operation, binary, 66
operation, unary, 65

iE 47, 90 or, 66
async with xor, 66
&4, 91 blank line,6
asynchronous context manager —— s+ # block,39
FTIXEHEZE 100 code, 39
asynchronous generator BNF, 4, 55
asynchronous iterator, 19 Boolean
function, 19 operation, 69
asynchronous generator -- % ¥ 4 & &, t4,16
100 break
asynchronous generator iterator —- # &4, 79, 84, 86
* A4 KRR, 100 built-in
asynchronous iterable -- & ¥ 7 % £ % method, 19
#£.,100 built—-in function
asynchronous iterator -- F ¥ ¥ %HE, 100 call, 64
asynchronous—generator T4, 19, 64
T4, 61 built-in method
athrow () (agen 7 i%), 61 call, 64
atom, 55 T4, 19, 64
attribute, 16 builtins
assignment, 74 e, 03
assignment, class, 20 byte, 17
assignment, class instance, 20 bytearray, 17
class, 20 bytecode, 20
class instance, 20 bytecode -- FH#, 100
deletion, 77 bytes, 17
generic special, 16 EE %%, 23
reference, 62 bytes literal,9
special, 16 bytes-like object —-- FH¥ £ £, 100
attribute —— B, 100
AttributeError C
B4, 62 c, 10
augmented language, 16, 19, 66
assignment, 75 call, 63
await built-in function, 64
in comprehensions, 57 built—in method, 64
KT, 064,90 class instance, 64

awaitable -- H&4Ex4£, 100
B

class object, 20, 64
function, 18, 64
instance, 31, 64

b! method, 64
bytes literal, 10 procedure, 73

b" user—defined function, 64
bytes literal, 10 callable

backslash character,6 T4, 18, 63

BDFL, 100 C-contiguous, 101
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chaining
comparisons, 66
exception, 78
character, 17, 62
chr
& &%, 17
class
attribute, 20
attribute assignment, 20
body, 30
constructor, 22
definition, 77, 89
instance, 20
name, 89
T4, 20, 64, 89
iE ], 89
class —— 2,100
class instance
attribute, 20
attribute assignment, 20
call, 64
£, 20, 64
class object
call, 20, 64
class variable —— %% &,100
clause, 83
clear () (frame 7 i%), 21
close () (coroutine 7% i%), 37
close () (generator 7 i%), 60
co_argcount (code object attribute), 20
co_cellvars (code object attribute), 20
co_code (code object attribute), 20
co_consts (code object attribute), 20
co_filename (code object attribute), 20
co_firstlineno (code object attribute), 20
co_flags (code object attribute), 20
co_freevars (code object attribute), 20
co_lnotab (code object attribute), 20
co_name (code object attribute), 20
co_names (code object attribute), 20
co_nlocals (code object attribute), 20
co_stacksize (code object attribute), 20
co_varnames (code object attribute), 20
code
block, 39
code object, 20
coercion -- BEH KA 4 100
comma, 56
trailing, 70
command line, 93
comment, 5
comparison, 66
comparisons, 24
chaining, 66
compile
& &%, 82
complex
number, 16

EE & %, 34

R, 16
complex literal, 13
complex number -- £ #, 101
compound

statement, 83
comprehensions

list, 57
Conditional

expression, 69
conditional

expression, 69
constant, 9
constructor

class, 22
container, 15,20
context manager, 35
context manager —— T X#&HE, 101

context variable —-- FTXZE, 101
contiguous -- #4101
continue
E4, 79, 84, 86
conversion

arithmetic, 55
string, 23,73
coroutine, 36, 59
function, 19
coroutine -- P&, 101
coroutine function -- WAEE % 101
CPython, 101

D

dangling

else, 83
data, 15

type, 16

type, immutable, 56
datum, 57
dbm.gnu

HHk, 18
dbm.ndbm

ok, 18
debugging

assertions, 76
decimal literal, 13

decorator —— X, 101
DEDENT token, 7,83
def
iE A, 87
default
parameter value, 88
definition
class, 77,89
function, 77, 87
del
&4, 23,77
deletion

attribute, 77
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target, 77

target list, 77
delimiters, 14
descriptor —-- #2101
destructor, 23, 74

dictionary

display, 57

T4, 18, 20,24, 57,62,75
dictionary -- 4, 101

dictionary view —— FHAE, 101
display

dictionary, 57

list, 57

set, 57
division, 65
divmod

B & & %, 33,34
docstring, 89
docstring -- XM FEA#E, 101
documentation string, 21
duck-typing -- ®F£A 101

E

e
in numeric literal, 13
EAFP, 102
elif
XT84
Ellipsis
4, 16
else
conditional expression, 69
dangling, 83
X445, 79, 8486
empty
list, 57
tuple, 17, 56

encoding declarations (source file), 6
environment, 40
error handling, 4l
errors, 41
escape sequence, 10
eval
[EE & %, 82,94
evaluation
order, 70
exc_info (in module sys), 21
except
X#F,85
exception, 41,78
chaining, 78
handler, 21
raising, 78
exception handler, 41
exclusive
or, 66
exec

[EE & %, 82

execution
frame, 39, 89
restricted, 40
stack, 21

execution model, 39

expression, 55
Conditional, 69
conditional, 69
generator, 58
lambda, 70, 88
list, 70,73
statement, 73
yield, 58

expression —- FikZ, 102

extension
module, 16

extension module -- # EAH, 102

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f_back (frame attribute), 21
f_builtins (frame attribute), 21
f_code (frame attribute), 21
f_globals (frame attribute), 21
f_lasti (frame attribute), 21
f_lineno (frame attribute), 21
f_locals (frame attribute), 21
f_trace (frame attribute), 21
f_trace_1lines (frame attribute), 21
f_trace_opcodes (frame attribute), 21
False, 16
file object -- XfFxt%£,102
file-like object —-- XHExt%£, 102
finalizer, 23
finally

XEEF. 77,79, 85, 86
find_spec

finder, 45
finder, 45

find_spec,45
finder —- #H#H &, 102
float

B & &%, 34
floating point

number, 16

R, 16
floating point literal, 13
floor division —-- i FEIKRE, 102
for

in comprehensions, 56

iE 4], 79, 84
form

lambda, 70
format () (built-in function)

__str__ () (object method), 23
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formatted string literal, 1l H
Fortran contiguous, 101 handle an exception,4l
frame handler
execution, 39, 89 exception, 21
x4, 21 hash
free . [EE &%, 24
variable, 39 hash character,5
from hashable, 58
import statement, 39, 80 hashable —— T %, 103
9%?%%”2, 58,79 . hash-based pyc —— #F%FH#H pyc, 103
yield from expression, 59 hexadecimal literal, 13
frozenset hierarchy
T4, 17 type, 16
f-string, 11 hooks
f-string -- f-FfF %, 102 import, 45
function meta, 45
annotations, 88 path, 45
anonymous, 70
argument, 18 |
call, 18, 64 id
call,user—-defined, 64 FE &%, 15

definition, 77, 87

generator, 58, 77 identifier, 8,56
r r, ’

identity
name, 87
etfined. 18 test, 69
user-defined, identity of an object, 15
£, 18,19, 64, 87 IDLE, 103
function —— F#, 102 i ’
: : v if
function annotation -- H¥AFIE, 102 conditional expression, 69
fUtUJTtet - in comprehensions, 56
statement, ¥4, 84
G imaginary literal, 13
immutable
garbage collection, 15 data type, 56
garbage collection —-- A [k, 102 object, 56, 58
generator, 102 &, 17
expression, 58 immutable —— AT 4%, 103

function, 19, 58,77 immutable object, 15
iterator, 19,77 immutable sequence

% %,20,58,59 w4, 17
generator —-— 4 pk#, 102

immutable types
generator expression, 103

subclassing, 22

generator expression —-- 4 g # £ % A, import
103 i hooks, 45
generator iterator —- 4 %% E, 103 &4, 19,79
GeneratorExit import hooks, 45
Tf’ﬂ.ﬁ]‘,(’(), 61 import machinery, 43
generic import path -- R A%, 103
special attribute, 16 importer ——- B\ %, 103
generic function —-- Z & F#, 103 ImportError
GIL, 103 Blsh, 79
global importing -- &\, 103
name binding, 81 in
namespace, 18 Epr 84
&4, 77,81 EEHL, 69
global interpreter lock —- 4 B B # |clusive
4%, 103 or, 66
grammgr,4 INDENT token,7
grouping, 7 indentation,?
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index operation, 17
indices () (slice 7 i%), 22
inheritance, 89
input, 94
instance
call, 31,64
class, 20
T4, 20, 64
int
& &%, 34
integer, 17
representation, 16
X%, 16
integer literal, 13
interactive -- X &, 103
interactive mode, 93
internal type, 20
interpolated string literal, 1l
interpreted —— @EA, 104
interpreter, 93

interpreter shutdown —-- & x [, 104

inversion, 65
invocation, 18

io
o, 20
is
EHAE, 69
is not
= HAF, 69
item
sequence, 62
string, 62
item selection, 17
iterable

unpacking, 70
iterable -- H#XE XD 4, 104
iterator -- #ft %, 104

J

in numeric literal, 13
Java

language, 16

K

key, 57

key function -- # &%, 104
key/datum pair,57

keyword, 8

keyword argument -- X#F 5% 104

L

lambda, 104
expression, 70, 88
form, 70

language
c, 16, 19, 66
Java, 16

last_traceback (in module sys), 21
LBYL, 104
leading whitespace, 7
len
TE %, 17,32
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 74
comprehensions, 57
deletion target, 77
display, 57
empty, 57
expression, 70,73
target, 74, 84
t4,17,57,62,75
list —- 7%k, 104

list comprehension —- 7%|%k# &=, 104

literal, 9, 56

loader, 45

loader —-— n# &, 105

logical line,5

loop
over mutable sequence, 85
statement, 79, 84

loop control

target, 79
magic
method, 105

magic method -- JBEAF %, 105
makefile () (socket method), 20
mangling

name, 56
mapping

4,17, 20,62,75
mapping —- B4, 105
matrix multiplication, 65
membership

test, 69
meta

hooks, 45
meta hooks, 45

meta path finder -- TLERZEHE, 105

metaclass, 29
metaclass —— T, 105
metaclass hint, 29
method

built-in, 19

call, 64

magic, 105

special, 108

user—-defined, 18

T4, 18, 19, 64

gL ]
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method resolution order -- % ﬁg‘ﬁ@ 7}‘)1" i

JF,105

method F ¥, 105
minus, 65
module

extension, 16

importing, 79

namespace, 19

4, 19,62
module spec,45
module spec —- AL, 105
module A, 105
modulo, 65
MRO, 105
multiplication, 65
mutable

s, 17,74,75
mutable —— # 4, 105
mutable object, 15
mutable sequence

loop over, 85

&, 17
N

name, 8, 39, 56

binding, 39, 74, 79, 80, 87, 89

binding, global, 81

class, 89

function, 87

mangling, 56

rebinding, 74

unbinding, 77
named tuple -- A4 54,105
NameError

B4k, 56
NameError (built-in exception), 40
names

private, 56
namespace, 39

global, 18

module, 19

package, 44
namespace -- @4 %[, 105
namespace package —-- @ % X [d4, 105
negation, 65
nested scope —-— #%ZE1EHHE, 106
NEWLINE token,35, 83
new-style class —— ¥k, 106
None

&, 16
null

operation, 76
number, 13

complex, 16

floating point, 16
numeric

T4, 16, 20

numeric literal, 13

O

object, 15
code, 20
immutable, 56, 58
object —— X £, 106
object.__slots_ (FJE % %), 28
octal literal, I3
open
& & %, 20
operation
binary arithmetic, 65
binary bitwise, 66
Boolean, 69
null, 76
power, 64
shifting, 66
unary arithmetic, 65
unary bitwise, 65
operator
— (minus), 65, 66
+ (plus), 65, 66
overloading, 22
precedence, 70
ternary, 69
operators, 14
or
bitwise, 66
exclusive, 66
inclusive, 66
B HAF, 69
ord
B E &%, 17
order
evaluation, 70
output, 73
standard, 73
overloading
operator, 22

4, 16,73 P
nonlocal package, 43
A4, 82 namespace, 44
not portion, 44
BE, 69 regular, 44
not in package -- 4,106
EE, 69 parameter
notation, 4 call semantics, 63
NotImplemented function definition, 87
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value, default, 88
parameter —-- H%, 106
parenthesized form, 56
parser,5
pass

EA], 76
path

hooks, 45
path based finder, 50
path based finder —- # T B & ¢y & & &,

106

path entry -- B&EAH, 106

path entry finder ——- BAEAN B EHE, 106
path entry hook —-- E&AH#4F, 106
path hooks, 45

path-like object -- BRZExt%£, 106
PEP, 107
physical line,5,6,10
plus, 65
popen () (in module os), 20
portion

package, 44
portion —— #4107
positional argument —-- L& %%, 107
pow

EE &%, 33,34
power

operation, 64
precedence

operator, 70
primary, 61
print

B & & %, 23
print () (built-in function)

__str__ () (object method), 23
private

names, 56
procedure

call, 73
program, 93
provisional API —-— #¥ & API, 107
provisional package -- # EA, 107
Python 3000, 107
Python ## & &N

PEP 1,107

PEP 236,81

PEP 238,102

PEP 255, 59

PEP 278,109

PEP 302,43,54,102, 105

PEP 308,69

PEP 318,90

PEP 328,54

PEP 338,54

PEP 342,59

PEP 343, 35,87, 101

PEP 362, 100, 106

PEP 366,49, 54

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

380, 59
395,53
411, 107
414,10
420,43, 44,49, 54, 102, 105, 107
443,103
448,58, 64,70
451,54, 102
484, 31,76, 89, 99, 102, 109
492, 36,59, 91, 100, 101
498,12, 102
519, 106
525,59, 100
526,76, 89,99, 109
530, 57
560, 29, 31
562,26
563, 89
3104, 82
3107, 89
3115, 30,90
3116, 109
3119, 31
3120,5
3129, 90
3131,8
3132,75
3135, 30

PEP 3147,49

PEP 3155, 107
PYTHONHASHSEED, 25
Pythonic, 107
PYTHONPATH, 51

Q

qualified name -- [RZE %#F, 107

R

r'

raw string literal, 10
r"
raw string literal, 10

raise

&4, 78
raise an exception,4l
raising

exception, 78
range

B & & %, 85
raw string, 10
rebinding

name, 74
reference

attribute, 62
reference count —-- 3| &%, 108
reference counting, 15
regular

package, 44

gL ]
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regular package —— % #., 108
relative
import, 80
repr
B & %, 73
repr () (built-in function)
__repr___ () (object method), 23
representation
integer, 16
reserved word, 8
restricted
execution, 40
return
E 4,77, 86
round

[EE & #, 35
S

scope, 39, 40
send () (coroutine 7 %), 37
send () (generator 75 %), 60
sequence
item, 62
4,17, 20,62, 69,75, 84
sequence -- J77%|, 108
set
display, 57
&,17,57
set type
X, 17
shifting
operation, 66
simple
statement, 73
single dispatch —-- ¥4k, 108
singleton
tuple, 17
slice, 62
EE &%, 21
£, 32
slice —-- #] 4,108
slicing, 17,62
assignment, 75
source character set,6
space, 7
special
attribute, 16
attribute, generic, 16
method, 108
special method -- 4%k ¥ %, 108
stack
execution, 21

trace, 21
standard
output, 73

Standard C, 10
standard input, 93
start (slice object attribute), 21, 62

statement
assignment, 17,74
assignment, annotated, 76
assignment, augmented, 75
compound, 83
expression, 73
future, 81
loop, 79, 84
simple, 73
statement —— &4, 108
statement grouping, 7
stderr (in module sys), 20
stdin (in module sys), 20
stdio, 20
stdout (in module sys), 20
step (slice object attribute), 21, 62
stop (slice object attribute), 21, 62
StopAsyncIteration
B4k, 61
StopIteration
Blsh, 59,77
string
_ _format__ () (object method), 23
__str__ () (object method), 23
conversion, 23,73
formatted literal, 1l
immutable sequences, 17
interpolated literal, 1l
item, 62
X, 62
string literal,9
subclassing
immutable types, 22
subscription, 17, 62
assignment, 75
subtraction, 66
suite, 83
syntax, 4
sys
ke, 86, 93
sys.exc_info, 21
sys.last_traceback, 21
sys.meta_path, 45
sys.modules, 45
sys.path, 51
sys.path_hooks, 51
sys.path_importer_cache, 51
sys.stderr, 20
sys.stdin, 20
sys.stdout, 20
SystemExit (built-in exception), 41

T

tab, 7
target, 74
deletion, 77
list, 74,84
list assignment, 74
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list,deletion, 77

loop control, 79
tb_ frame (traceback attribute), 21
tb_lasti (traceback attribute), 21
tb_1lineno (traceback attribute), 21
tb_next (traceback attribute), 21
termination model, 41
ternary

operator, 69
test

identity, 69

membership, 69
text encoding —— X A%, 108
text file —— SUAX, 108
throw () (coroutine 7 i%), 37
throw () (generator 75 %), 60
token, 5
trace

stack, 21
traceback

*t4,21,78, 86
trailing

comma, 70
triple—-quoted string, 10

triple-quoted string -- = §| & F

108
True, 16
try
E4, 21, 85
tuple
empty, 17, 56
singleton, 17
t4,17,62,70
type, 16
data, 16
hierarchy, 16
immutable data, 56
[EIE &4, 15,29
type —— %A, 108
type alias —- XA H 4, 108
type hint —-- AR, 109
type of an object, 15
TypeError
Bl4h, 65
types, internal, 20

U

u'

string literal,9

string literal,9
unary

arithmetic operation, 65

bitwise operation, 65
unbinding

name, 77
UnboundLocalError, 40
Unicode, 17

Unicode Consortium, 10
universal newlines —- i JH#4T, 109
UNIX, 93
unpacking
dictionary, 58
in function calls, 63
iterable, 70
unreachable object, 15
unrecognized escape sequence, |1
user—-defined
function, 18
function call, 64
method, 18
user-defined function
x4, 18, 64,87
user—-defined method

HE, 18
V

value
default parameter, 88
value of an object, 15
ValueError
Bl 4h, 66
values
writing, 73
variable
free, 39
variable annotation -- ZEAFE, 109
B & &%
abs, 34
bytes, 23
chr, 17
compile, 82
complex, 34
divmod, 33, 34
eval, 82,94
exec, 82
float, 34
hash, 24
id, 15
int, 34
len, 17,32
open, 20
ord, 17
pow, 33, 34
print, 23
range, 85
repr, 73
round, 35
slice, 21
type, 15,29
KT
as, 79, 85, 86
async, 90
await, 64, 90
elif, 84
else, 79, 8486
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except, 85 with
finally, 77,79, 85, 86 iE 4], 35, 86
from, 58, 79 writing
in, 84 values, 73
yield, 58

virtual environment -- )fﬁl%i%, 109 X

virtual machine —-— JE#A#L, 109 xOT

Xt & bitwise, 66
asynchronous—generator, 61
Boolean, 16 Y
built—-in function, 19, 64 yield
built-in method, 19, 64 examples, 60
callable, 18, 63 expression, 58
class, 20, 64, 89 X4z 58
class instance, 20, 64 EH,TT
complex, 16
dictionary, 18,20, 24, 57, 62, 75 V4
Ellipsis, 16 Zen of Python -- Python Z##, 109

floating point, 16 ZeroDivisionError

frame, 21 B4k, 65

frozenset, 17

function, 18, 19, 64, 87
generator, 20, 58, 59
immutable, 17

immutable sequence, 17
instance, 20, 64

integer, 16

list, 17,57,62,75
mapping, 17,20, 62, 75
method, 18, 19, 64

module, 19, 62

mutable, 17, 74,75
mutable sequence, 17
None, 16, 73
NotImplemented, 16
numeric, 16, 20

sequence, 17, 20, 62, 69, 75, 84
set, 17,57

set type, 17

slice, 32

string, 62

traceback, 21, 78, 86
tuple, 17, 62, 70
user—-defined function, 18, 64, 87
user—-defined method, 18

W

while
E 4], 79, 84
H
__main__, 40,93
array, 17
builtins, 93
dbm.gnu, 18
dbm.ndbm, 18
io, 20
sys, 86, 93
Windows, 93
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