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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

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

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

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

IREER TS

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 $iik
PRI A R 22 R BN FEABRYE . 304 25 DA bt

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

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

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

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

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

4 Chapter 1. {4



CHAPTER 2

AT

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

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

2.1 11451
Python T FTLAIF A 24~ 224847

2.1.1 24T

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

2.1.2 Yyigy

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

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



https://www.python.org/dev/peps/pep-3120
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2.1.3 kR

FRUIES (#) FESk, (eWmiARRUL . W, B R EE . WA R T
E, ERACRBHATAA, R RBTERE.

2.1.4 Hitt)sl]

Python AR 55— 588 A7 AYTERE VLI IE M A5 coding [=:1\s* ([-\w.]+) B, ZFEBLC4 1S
PR X ARIA S — A8 E TR SR g . gt R B0 & —17, RS AT, SR —1T
WL R R i AR e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX 2 Bram Moolenaar [ VIM A 1] TE R

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

If an encoding is declared, the encoding name must be recognized by Python (see standard-encodings). The encoding
is used for all lexical analysis, including string literals, comments and identifiers.

2.1.5 WAPHAT

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

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

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

2.1.6 B XPre1r
FHES . S, S AR FER T A S A BT, RO AT, il :

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

Bt PR R RS TIAE R T 6 AR ST, B2 A NEWLINE
P, RIS BT (RS0, (R SRR,

6 Chapter 2. i br
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2.1.7 214y

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

2.1.8 gijut

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

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

TSR A R RAFR S A AR g ), S A S IR 5, = A AR — B0k S 8O BB IE 5 R 5]
AR, MImfitk TabError,

B AR TEG . KTk UNIX P& SCAR a4 A B R bE 8 2078 JE SO iR R A S48 17
TAMBTERE, AEFEA s B R G ERRgE i E

TP SRR, gt BRF 2 W20 LT W AP AEA T 1 25 AT P H A 7 B RCR A e  (filan, w]
RESHEHEITHERENE).

HESE 94T IR\ L INDENT Al DEDENT JEAF . BMIATF.

BEHCCIFSE —ATHT, JERRIEA—ZME, RBEASWEER. HEARNZFAEMICZ TERZ .
BT R T4 2P SR TAT IR . WA SE, WAL, QAR T2, S
BT, A4 p{—A~ INDENT JEAF. WASH T2k, W 2 S 2 EREEY —: T e TiZZH
A BUEAS B b, R — e A —> DEDENT JEfF. SCHERE, P HEIamE R T2
BUEE B —1~ DEDENT 47

NHIH) Python AT 4E R Bl AR IERS, HETRA

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

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

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

p = perm(s)

for x in p:

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

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

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

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

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

_\_\}\
=

\

2.2 JLWIBRF

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

2.3 brIAFFRISCHE T

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

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

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

PRIRAF I B R, HX KNG .

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

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

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

xid_continue
_Fi& Unicode &3R5 ) 35 3L

¢ Lu- KB

TRV NEEC:

o Lt BE KRG

o Lm - BT

. Lo- FifbF

o NI- R

* Mn - JE=HARA

o Me- TR

* Nd - 3T

o Pe- BHRR

« Oter_ID_Siart - 1 PropList.ixt 5 LMY AT, T2 m e

* Other_ID_Confinue - |7] I
TEMRATINS . BT PR RS e o TS TE X NFKC; ARiRFTFAY LSRR J2 BT NFKC.

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

8 Chapter 2. i br

<all characters in id_continue whose NFKC normalization is in


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

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

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

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

2.3.2 FREMEFIAIR

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

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

filE: _ AT IEREPRUR; I gettext BIHLCRY,

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

_* RIFAZFR. JE S, WRAFRA—FMRAEAES, PABEGRER KRR FAA” Bt A
PTG TR AT (BAR) .

2.4 ‘i
TR PSR

241 PR AL

R A ST

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

| "fxr" | "Fr" | "fR" | "FR" | "rf" | "rgF" | "Rf" | "RE"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr" o Jongstringitem* "'''"™ | '""w' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq
shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">
stringescapeseq = "\" <any source character>
bytesliteral = bytesprefix(shortbytes | longbytes)
bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes RES "rr'v Jongbytesitem* "'''"™ | '"""' Jongbytesitem* '"""!'

24. ‘Pl 9

" RB A\
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shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

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

bytesescapeseq = "\" <any ASCII character>

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

In plain English: Both types of literals can be enclosed in matching single quotes (') or double quotes ("). They can
also be enclosed in matching groups of three single or double quotes (these are generally referred to as triple-quoted
strings). The backslash (\) character is used to give special meaning to otherwise ordinary characters like n, which
means ‘newline’ when escaped (\n). It can also be used to escape characters that otherwise have a special meaning,
such as newline, backslash itself, or the quote character. See escape sequences below for examples.

TR EZMAS o 8B RN R bytes BB, NREA str YLl FER A
W E ASCILF7F s P ER T 4T 128 I, W% R

FRAEBAFATERE A OIS o B8R, BN R FAEE, FURTAFRE RAHL SRR A, R
PATHE AR PIIE, JRARTAFHAREL SC ' \UY Rl "\u' . 5 Python 2.x [ 5l unicode 7 fi fEHAE A ,
Python 3.x MIEL A "ur' A)¥E.

3.3 OB B a1 Ep et B2, R thrt M9 .

3.3 fRBTMA: 3CHF unicode “FIiI{E (u'value') JEE R, 4k Python 2.x Al 3.x FATAURS PR 4E T
fE. £ PEP 414,

HIZON " £ 80 F PRI AR XF A 8 RIS X TR S F @i, £ W o A, EARS
ok ut AL, BB, ATRAGE RS AT R, RN RE G AR T A
ZHSFME T AR R U HATAIG 1S (FFERE), B TIEME &R, TRILFIEn, K2k
X=AEIT. (5157 R EAFEEN TR, T ', taTbh )

WARPRHE "o B0 R HIS, PP MR PR E S, FSUF S LAKAL C ARIER BN AT AR AT
%% SO HITE -

575 =94 [Elfi
\newline | ZWRFHL5HATHT

W\ KA (\)

\! syl (1)

\ " Wil (")

\a ASCII 1% (BEL)

\b ASCILEHFF (BS)

\f ASCII #7145 (FF)

\n ASCII #1745 (LF)

\r ASCII 1% %F (CR)

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

\v ASCII 3 fF5F (VT)

\ooo JNHEHIEL 000 FAF (1,3)
\xhh oS BEHIE hh 4T (2,3)

TP IR R SO 51

TS BX [E)fi#
\N{name} Unicode (g% H 4 5 name 74 | (D)
\uxxxx 16 {7 7S HE R oo AL FA4F ®)
\Uxxxxxxxx | 32 i 16 FEHIE xooooox BA I F4F | (6)

=

figt:
(D) 5 ChpifE—2L, #2mz =/t

10 Chapter 2. i br


https://www.python.org/dev/peps/pep-0414

The Python Language Reference, %3[F] 3.9.14

(2) 5 CHUERT, WA /SRR .

Q) F7 ®FmEN, TNIEREON SR SO AR BB AR T FA T mET,
UG SO DARH W AfEL A6 Unicode 747

(4) 3.3 HUESE: A TR 1S

(5) ALZHR 4 At 7Nt ERD .

(6) F/RT7E Unicode 247, WhZiR 8 /7St il £t .

5 CHRERT, TR BIREE SOFIITE AT SRR IR B, B, 4 b 23 RARG R A4, (P, XAy
KA e SOUPPIRE, BRSNS PP R ) R, ETWERFHEN, TR T mHE
LR SO 9 Jg T JCIE e SUF 1)

3.6 i A ToEE IR AR TSIk DeprecationWarning. AR Python K ATHCRF K
fih% SyntaxWarning, fxZASUCHflA SyntaxError,

BEAE st I e P, 515 tn] DAL SO, R RCRAT 2 R B f tR AR B filan oo\ e S g
FAFAR A B AR BTG5 o\ " MR R A AR (IR REDA
TEARARHLEER) . LHIE, RAEF @A TR EA R 2 (B 25 LRRE19). B2
B ORI T T E PR TAT, R R ST

2.4.2 ‘yPRPHY IO

PAZS AT B 2 AR AR AT B R ML, RTINS 1 SARvE, ST & F e, (AL, "hello™
'world' ST "helloworld". BLINREATEZIML, BIMIIFRFATH NS MBAT, BTN
NG T e sl P R R U

re.compile (" [A-Za—-z_]"
"[A-Za-z0-9_]*"
)

# letter or underscore
# letter, digit or underscore

TR
2.4.3 AR m
3.6 GHTIA.

, WEINREAE VAR HE S, FEGFEm SC. TEBATI, A PR RIE A I+ 12 54F . i0%
, FIHEAFH TR R [E A5 5 A% (AR G P AR A =5 5 A5, #aF
TR A S 25 R PR A

X FH ¢ F EENAR fstring RARET £ B F T BISA TR T XA A S B R
BIRA {3 prgEmealste HA P A e (e - i i, AP A S e i T AEss A7 SR A kK

BRI ERC I T, B, SEERE TR TR, 5OV SRR . e,

AR PRI AT

f_string
replacement_field
f_expression

conversion
format_spec
literal_char

[":" format_spec]

(literal_char | "{{" | "}}" | replacement_field)™*
"{" f_expression ["="] ["!" conversion]
(conditional_expression | "*" or_expr)

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

| yield expression
"S" | "r" ‘ "all

(literal_char | NULL | replacement_field)™*

<any code point except "{",

"}"

or NULL>

[","]

BAEFES {0 30" ) WO BRAESR S, SRS/ P AT R P IMEAL B . FRAERERR S  { ARil

LA Python FIKATF KM B 7 Br. ERBEMETS =", AHRE)E, [FAmRHEREEA 0k &

HZE

>R

R ORTHIR) . BERADES " ARC R B, BT DMERS ' RISl ifs . BB

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

24. il

11

"}"
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PAETERS ' 1 hEi .

AR A ES, RBW A5 R 452 F )5 L Python Fik A4, (HHA LK [H 1
Hio AU SRR, Tambda FARIERIA = We X H [R5 5057 Bl AnT A &t T
(Blan, =515F4FF), EARREEHR: AT R FmEIERN, HNEBLWTY, A
FRACKAE.

3.7 [ W5 Python 3.7 PART, FRASEERAG AL, AN ARifFfess X457 AR A N p i awaic ikt
S8 &async for TaHHES.

FRXBGES =" 0, B NAERERAASCR, = L SRIEEER . Hh AT AR E Rk e
W9 O A, o= AR SR REAR R, = BOAT AR repr O o i TN, B
WA str (), BRAEREIA THETE e

38 HUHTMA: S5 ="

faE THH T, RBARMEME RS e, Fg1tb. AT s A str () FisRIE R,
"1r' J{H repr (), '!'a' FHM ascii ().

M EERAAE AL format () MRS MU IHAFIE ARGRX BRI AT RN format_ () itk A
WAL IART, WA AP AR RS, PR SR PR I R A E

TUZAR AL AT A AL S SR P B B 7 Bei T DA & A SRR 7 Boil AW AF, (HOR T
A ERZHERN BT B HRIFRIES 9 str. format O JFAMHABHIEFHF.

RAAC PR FIE AT CADEE (B — BT BONREYR 7 B 2P IHI{E
AR I E R FI T -

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

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

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

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

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

>>> number = 1024

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

>>> foo = "bar"

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

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

>>> f"{line "

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

>>> f"/line 20"

"line = The mill's closed "

>>> f"{line 20"

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

SEM TR FIERNTRE—FE, Br B P AR SN2 P A A I E R 5 i 5

f"abc {al["

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

WA FGR A PAREA RHL, W 245

12 Chapter 2. i br
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f'"newline: {ord('\n') }" # raises SyntaxError

SO SRR SCROEL, WG i A2

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

AR & A, AP T E A B AR SO AP R

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

>>> foo. doc_ is None
True

Z4 PEP 498, [ r A i EMR R, ST R PLHIA A str. format () .

2.4.4 ¥ffirmfi

TR =M M A A BOANCETE (SR SO RO )
VR, BUESFHEAGERS: 0L, -1 080l TLEs - MR 1 AR,
245 BETHif

SR (R ST

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

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

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

nonzerodigit = mar,LL"on

digit = "o"..."o"

bindigit = "o" | o"ain

octdigit = "om...mm

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

BT ME R BB IR, BE—ECRE) S WA AT
HERMERS, SZMFHES I NRIZ. TULHRERN T 04807, I ES . PRIZTERTZ
], tAlfE 0x SFRHOHITTE

E;Ei%%&%j7()ﬁkﬁf, FHEHRBCA I RARFE . PA%S Python 3.0 itz i A C X\ 2k m
R

BB IE R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

3.6 MU AE: LE SCRAETIEY, T RIZn 4807
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2.4.6 B
PP IR T ELRR E AT

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

fraction = "." digitpart

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

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

PP R E R BN -

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

3.6 MU AE: BLESCRAETIEY, T RIZn 4807

2.4.7 BRI
M BT B AIVE G AR

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

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

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

2.5 E¥LF

BEAW TR

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

< > <= >= == 1=

2.6 SyEAY

PAF IEAFAEVEIER T 2 B A -

( ) [ ] { }

’ H 7 = —->

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

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

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

PATT ASCIL FAF AR L, Xkt s 2 E 3

14 Chapter 2. i br
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R

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

’ $ ?

[Elfige

2.6. 5rFRTF 15
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CHAPTER 3

AT T

3.1 Mg, sk

*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 )

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

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

XA I IEI R TE RS G SCRFERAE (B X GO2 BA KIERIE? ™) I HE TSR R ] REM L
{H. type () PRALBEIR ] — DX RIGE CRRAGERXG). ST, —IXR ZRERAN
AL o

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

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

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

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

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

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

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

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

3.2 brifERAY R L L

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

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

AP A A o A R AR Y

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

IR E AER A T BE ST

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

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

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

3.9 i EE A VE KT RAE R AR L Not Tmplemented D¥F M. BT H I SWRE W EE , (H5[H
& H DeprecationWarning. ‘BE¥HHE AR Python fiiAsH15| % TypeError.

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

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

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

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

numbers.Real (float) XG5 RIRHLAFIIOE BETF A, Hir 2 i BUE G Bl A A #E
B2 W FIRIZ ML ZEAE (DA K C 5 Java SEF), Python AN 7RG RER S8 SRR & EE
AL 2 T AL BRES AT AL, (X AT A 78 Python A I X652 14 4 SHe 1 A A3t
ANJETE, DB B R AL A PR SRR % S AR S T
numbers .Complex (complex) IZEXTH5 PA—XFHLERI ARG FEIF M ECR FREHUE. B XIF A
BRI BT R R AR R — R B z SRR At @ 2z . real fl z. imag
A WG FR AR BB E N R M ABRE P54, WERE Llen O WERE-—ANPII & HECE .
YNGR E R n i, REIECEEF0, 1, .on-1. FH) a FEH i vl a 1] BEFf

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

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

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

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

PATR R TR AT 2SR 42

FH (String) F47E3 52 i Unicode RS AAE A RA)FH] . JLFEIAE U+0000 - U+10FFFF Z NI
G WA T AE AP P F . Python 3% char J884: X 745 Hp I BEASS47
FR AR L PSR . NERE ord O W NEALH FAFER il
—AEETE 0 - LO0FFFF Z WAL, chr () AF—DNEREFE 0 - 10FFFF ZINH
ALK E N 1 R FAFER RS . str.encode () W] LA 6 & ) SCAS g iR
str #ih bytes, T bytes.decode () WA PAZEZIL S [ RS

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

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

ﬁ%lfﬁl] A AR PP AAE R B ST Al s . N ARAIY) R bR T AR A de 1 (R BRI H

e

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

List (#p51)  Z1% 4% H T DURAT R Python X4, 33 i SR HIE S0 Wi £
AFIEAM N QERRIERIEN 0 80 1 FIRTCH BRI . )

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

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

3.2, bR R4 19
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HEEA WG FR AT ARG . BN N ER frozenset () MiEZRA)E . BT frozenset

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

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

WL FF ) 45 H 8

H 7 A —F P AR i 2 1

T LIS R IR LR REME AR IA RN AT VE N E A H A 157
RO P LB AT AR A Sl S T AERT S g B T A B, R TR A S S B
o B R A A L AR — 20k . VRS Bl 2 B 1F 3 BN LU REHE I A SR 4
FHE (B 1 A L. 0) WEABY R RR S| F—AFH%H
TSR AT, 33X 5 W B DA E A TS N i o A - P AR FE A . B AN
BN 2 PR Y, {HR R [ A B P o A 2 S N B oK R A &R B3 LR A
.
FUHMCURTAS s EATAES (... FRYESRAIE (BT R 2R .
P A dbm. ndbm Al dbm. gnu #4L T EAMOBLE 2R ARSI, collections fibts 2N
It
3.7 iU sE A 4F Python 3.6 Wi Bl FHLAN SR HE AT . 7E CPython 3.6 HEHE AT 294 E
EL ISR 214 B 24 A e — S S IR 55 11 FE o 8 S R

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

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

—NBEINFE, HPEERKE NS RERNE LHESHFE .

TR R

JE B

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

__name__ GRS D]

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

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

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

_ _code_ PN ) R BRI AU 42 QIS

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

__dict__ fir 44 25 I SR R R M w5

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

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

__kwdefaults__ | AEKEFSHEIAMENFIL i

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

JeBilJiik SPIEMTEGE . FETBIRAEAT RTINS G GBI 7 SR %0 -
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TR BN __self NRSIBINE ARG, _ func_ HEREONG: __doc_ AITYEN
MRS (5 _ func_ . doc_ YEMAMAED; __name_ HHVELAFR (5 __func__._ _name_
EHAMERED: __module_ AU ENTEEBIEIZFR, A NA None.

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

F 5 OT IR TR — B TR PR 08 (BT Rl % 2K — 20, AR %A
P e BRSO Rl ST A 4

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

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

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

M AN ER G BNTE A N EXN R, R __self_ T S Schr b
RHEARG, WKL <. £(1) @& . £(1) AERTIHM £, 1), Ho £ XMW
B2 R AL

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

MRS — N vield 5] (Wyield i% 4 BY) B ERBE T ERARE—1 £ & 8 &4
AR ) bR B R IRE, B R ] — AN T DABRAT BB B g AR g 4 T R R B AR
iterator.__next_ () HEHSSEXNRE—HzTHIEMH vield iBAEML T —
MER I BIXNREISTrecurn A EPITEIR B, $5]% Stoplteration 73
FH HIXANEAC EEH 2 35 R R ESE S TR R .

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

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

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

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

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

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

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

B 2 Python RS EAH L FMIC, HF N A% B8, Himport A AEMA, siEE T
importlib.import_module () MINER __import__ () SFRECLEFMH . BT EA hT

3.2, bR R4 21
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SO SRSEIR fir #4 25 ) (IR SRR __globals_ JEES AT ) . JBES |
BEAI % P PR, Bl . x ST m.__dict_ ["x"]. BB RAEE T RIIA A
Bty g (B RIIRLE UG A TEEE) -

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WX R WO RFIRPATI. BT BE L BRI b (W30, ey E N i sk gL .

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

i) f_code &5 % — H i3/ object .__getattr_ , MiFS%E obj Al "f_code",
FrRI N G JEPE: £_trace, WIRA N None, NIEFEMADHETHA 0] 14 FH 45 235440 1) pR AL (FR 1
RAEH) . B PR T & —AFF - X PAEA R £_trace_lines ¥4 False
KEEH
AP SEIL T Ak il /F £_trace_opcodes BN True K AVFHEAEIS R FMF. HER
LSRR B PR AT | & 1) i R B B PR R R B, X RE S S EOR E LRRERTT N
f_lineno NMIFYHIITS - 7EX BLE AM— IR EL R BN P EEL 0045 217 AUH FHIRZ
B . Pl T A B A f_lineno SEEL-—A> Jump g4 (RIEE T —1E5).
WO 5 RN
frame.clear ()
W YR BRZ R () A A AR S5 [ . 1 ELAn SRz i T— R RaR, A alEe
DWETEIL . XA BT S Wikt S G35 | (B 24 sk — A7 AR A7 L L i 2
JaERD
ASRAZ WS F IEAE AT £25] & RuntimeError,
3.4 JBUETIMA.

IR S RIS m — DR iR IR e . Y5 KA S R e g — A s &, W]
HEH T types.TracebackType ‘B HLAZE

X T R b A R [ 5, YA R S AR A A TR R P B, SRR BT IZ G 24 i m]
W2 FHEA— IS . B A— SRR A, AREIRERRXRRF E . (B 0y 1% 2] —7,
) EREN sys.exc_info () FFR I TCALNEE =50, PAKITHIERH# M __traceback__
SRR

3.2, bR R4 23
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YREFF A SO F R AIRA, AREREE Sy (A RIFAIRE ) BAFRUESS R W REER AL T 22
HE, BWRAERN sys. last_traceback XfHFFEM.

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

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

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

"tb_frame",

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

°H None,
3.7 WS [l PTG BUAE AT A A Python 845 5 X HbSEFIML, BUAA SEHIHY th_next JEMER]
DA ST o

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

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

JE R AL EIA,

YR

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

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

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

3.3 F¥AJI R

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

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

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

2The _hash__ (), _iter () ,__reversed__ (),and __contains__ () methods have special handling for this; others will
still raise a TypeError, but may do so by relying on the behavior that None is not callable.
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3.3.1 HeAE il

object.__new__ (cls[, ])
T AR —A ols ERHTEB. __new () @— AT E (BA R B AR 75 2 i =l
H), BRIk LGB RIE NSNS HRMNS B IB AR G w3kt (628
WD . new_ () BIRIEMER ARG GEFZ cls 1) 5B0).

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

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

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

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

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

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

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

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

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

filE: del x HFAEHEPM x.__del () — WIHXH x WEIUHTEI—, MEHNITE x 15
VTR I A -

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

hz%:
gc FEHAY SOk .

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

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

o del () A]DAYEBRERR A BEAT. I, BHREMNSEAEE (A& AR
He) TTREE WMER Bk None ., Python £ fRIE G ERARHL A AR DA BAAS N RIZ$T L1 4=
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Je AR AN R AL 4 SR AR s SR E AN SR e R ARG, X B PR S
ARIMEHAE  del () FrEgE MR AT H

object.__repr__ (self)

B repr () PEREIH A —DXRE “HH” FRARIIR. WERATRE, XM R NARL
f) Python ik, REM A RERAAGHFERENX S (REFIELHIREE) . WRXAEE, WM
R <. . .some useful description...> JFLHE. REMELI R —DNFIENTE,
WR—PEREXT _ repr () HEREX _str (), WFEFEAZEMR LY “JFIER” F&H
FORM WA __repr ().

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

object.__str__ (self)

il str(object) PARNEREL format () Fl print () M LAEM—DXIGE “HRERA" didk
KR FAFERFOR . RIEHELIUA—A TR R .

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

WEEM object g HEAEB A TAMobject . __repr (),

object.__bytes__ (self)

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

object.__format__ (self, format_spec)

Wil format () MEREL PR, X F ¢ F @ WRMEPAK str. format () F AT
PAERBL— X80 “fRAb” FE/FRFR. format_spec ZECHE G Ir R FIR W FE5E .
format_spec ZEU R R B LI format () WRAPER, At REZEREE R L 23T
AR NE R, SR AR AR AL B B

2% formatspec | fRAREAS AL TEVA R HiA .
IR BN — NPT AR
34 WSS object A _format_ Jrik s AMERTHEAS4E, $27]%—1 TypeBrrox.,

3.7 iR &#: object._ format__ (x, '') BAESFFET str(x) MAHEZ format (str(x),
LN ) o

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq_ _ (self, other)

object.__ne__ (self, other)

object.__gt__ (self, other

)
object.__ge__ (self, other)

PAESXBERERR R & HAR” k. BT S EAFRA N X RN x<y WA =x.__1t__(v).
x<=y Jifl x._le_ (y). x==y M x. _eq_ (y). x!=y WM x._ne_ (v). x>y FH x.
_ gt (y). o=y M x._ge__ (y).

MRS E R SEOTEA VA LI, & B ITVE W B2k M BABIXT R Not Implemented. % B
Bil, IR LRI False 5 True. AidSEhn BiX e Al OR EHERE, RILiR gz H
PR BT RERWT (BIAVES i f IR 4c0F) . Python ¥R IAETH bool () DARfE L
HEIL AR

EEINE O T, object MM is KL _eq (), FFTE LI Z5 R N B AE IR [
NotImplemented: True if x is y else NotImplemented, XfT_ ne_ (), BRiALZE
FE4h__eq () HXEEREUL, BRIELEHR N Not Inplemented, HEGERAFZ A A HA R F X
FEBOALI; B, (x<y or x==y) NEIFREWE x<=y. ZHRRNZE A Zh 4%

fE, 5% functools.total_ordering ().

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

26
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XEFEIFEAFESERA (ELEDSHA LR ZBREALDSEERER)
Mg 1t () M_gt__ () HRAXNFWRE, __le () F_ge () BRI H WG
M_eq () F__ne_ () WEEMACHRS. WRHANEERPRBANRE, HAHRERER
BB ZE B E RO B B B B3 T2, R e e A S VR0 SO ¥, A I Sl 338 20 ARk
ke BMTFERARSHHIE.

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

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

il hash () KM—PXRAEEL__hash__ () JFEi&E{EDEET A Py_ssize_t BIR/.
WHXF 64 NN 8 AT, X 32 A HN 4 AT AR AXRM__hash_ () MAHEAIF]
PR/ E AT HARAE, WO PR G A AR BT SCRA Y S . ORI — SR ] BT e

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

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

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

—ANRUWRERT__eq () HIEAEE X __hash__ () W&KH__hash__ () MK None.
B—AEW)_hash_ () JrER None B, IZZEM L BIRFAE— R 7 20 R UG 25 (i B IR A
g% TypeError, HSfEKN isinstance (obj, collections.abc.Hashable) W87 IET
HTHA A A TG A X 42

MR —ANEHET _eq () WETERE KA LEMW__hash__ () LB, WA % &
__hash_ = <ParentClass>._ _hash__ kB H4EHMRE: .

MR —NRAEEH eq () MEFEEMEG AR, WY ZAERE X HHES _hash_ =
None, —MHTENXT__hash__ () PNERX#T| &k TypeError B &9 isinstance (obj,
collections.abc.Hashable) & iRMIH B TG 7R 4,

#E: FEERATE LT, str 7 bytes 3P40 hash () {HEMH— AN A BENE i .
BIREATHE— B0 Python PEFE SRS | (HEATAEAE TS5 4710 Python [A] 2 AN Al FiI i o

This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that ex-
ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

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

% W, PYTHONHASHSEED.

3.3 MU A BNE IR A BEPLAL -

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

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

PE(EEEE S| & —1> AttributeError F%.

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

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

object.__getattribute__ (self, name),

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

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

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

WR__setater () MEWREA—ADLBENM:, BN ZHMFAKELRIIE, Bl object.

_ _setattr_ (self, name, value),

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

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

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

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

F1 5 SCBE S P i Il

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

_dir_ PRV ENIRSZATI SR, I HaR ] FORBE R nl P A AR TAFER RS . MR AN ARAT
1, Fomi— MR dir O B

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

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

sys.modules|[ name ]. class__ = VerboseModule

fEl: & OB __getattr  MICEMBH _ class_ N @IS M A AT 24K -
HERVIBR R (g i A A p AL 2 il R Ry IS T ) AN S .

3.5 fESE: _ class_ BHUBMEECHTE .

3.7 MHTIMA: __getattr__ fl __dir__ iUz,

W%

PEP 562 - itk _ getattr__ il __dir__ FiA AN __getattr_ Ml __dir_ WL

OB

PAR RS — N E TR (B #638 528) B9SLBl BT —A Brom & 2R i b A4 <52 1E
(R IR AR IAE BT 4 R A Bk ) o FEPVRRBI, B 8t irg #2
__dict__ WRRHEE R B R I
object.__get___ (self, instance, owner=None)
T M DRBUIT A & 6 JE v (gD B0 e mli @t (SEBlE ki) o mlik
[ owner ZH@ T A H IS instance 524 RV B EPERI LG, WAIE T owner 17 ) JE& 14 W 3% [1]
None,
W7 VAR 24 3R B A B B B2 5] & AttributeError {4,
PEP 252 §50H__get__ () A —2ASEIW A RIXT4 . Python H B P A RS S Hp AR
K E s AR, FRUess =y T H W RRERWA R 241, Python H B)__getattribute_ ()
T BB EANSE, TR BTG Bk L.
object.__set__ (self, instance, value)
W M7 V5 DA instance $5 58 W JIT A 35 2500 SO JE 24 A8 value .
WY, WN__sec_ () B _delete_ () &RHlRAER B . W21 S M A
#E B 4K 35
object.__delete__ (self, instance)

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

object.__set_name__ (self, owner, name)

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

il set_name__ () HRIER type WS —TR BN, AR 00K A
HZ 5 SUBONES I — AR, w28 2 CHb iR B FLf A A i 2

class A:

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

3.6 UHTINA.
JEME: __objclass__ &#f inspect BIHUMBRE N E TS E LIFERIZE (IER E I EHA B Fan s
KIEPERIBITI NG ) . XTI S k00, & T AT B P sl SR St — AN 2 (sl 728) hse
e R — AL ESEC (Fln, CPython 2 A5LELT C WK R4 ik B IbEht) .

Feke NI A 2

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

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

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

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

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

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

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

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

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

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

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

__slots__

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

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

object.__slots__
This class variable can be assigned a string, iterable, or sequence of strings with variable names used by in-
stances. __slots__ reserves space for the declared variables and prevents the automatic creationof __dict_
and __weakref__ for each instance.
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i)l __slots__ (3§ 5w

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

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

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

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

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

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

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

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

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

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

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

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

3.3.3 Fiuz SO

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

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

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

class AustralianPhilosopher (Philosopher, default_name="Bruce"):
pass
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object.__init_subclass__ KIERASSBUT AHIAM, RAEEESEOR ARG K — 4R,

#iE): JCHARIR metaclass $H B RAALHIEFER, AWMLY __init_subclass__ [
SEEL. SERRmIed (MEHERNER) T type (cls) Pl

3.6 BUHTIA.

pIG S
BOATEOL T, J2M type O RMWEM. FEIAE— DG4S ANHIAT, RSP E F

type (name, bases, namespace) H4EHE,
FANES R TR E XATHE A metaclass KT SH, BUl 9K — 05 S 800 A 2ok
&M . AT ARBIF, MyClass il MySubclass #f/& Meta HYSEH:

class Meta (type) :
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

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

* f##T MRO & H ;

o BEE M TS

o MERIEaN A 2SN

o PATEREAE

. BIEIERTSR.

figBr MRO 25 H

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

2%
PEP 560 - X} typing #BLA1Z AU S R AZ 0 S FE

i i K

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

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

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

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

PAT R AL

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

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

BN 5
— HIATR B RERIE TR G A A E, @8 H netaclass (name, bases, namespace,
**kwds) @IS (WA #FESE S5 A __prepare_ ).

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

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

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

* Y, type.__new__ RNERGAEMFIAENL T __set_name__ () FERRIAEE;
o BENOR, FrfXEE _ set_name_ Jy¥ERHE H BT LRGSR E F IR A% FIT R A0 44 AR IEA TR A |
o ), BAEHZARIE LMY I E B LR LM init _subclass_ () #T

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

Yilsd type.__new_ QUE-ANEIIEES, FROLLAME a2 25T SRR G PO E] A H A
WHEFEN G XA T R, RO RA) __dict_ @ik,

hz%:
PEP 3135 - il -8 ikt __class_ PlEE|H
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JERITEN

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

3.3.4 Fioe LB B 1 RK A

AR Mk #E# isinstance () #l issubclass () W& EEHIEIAITH.

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

class.__instancecheck__ (self, instance)

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

FPASEH] isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true G125 subclass N A class 0 —A> (EIESKAEE) F2MER [ BAE . W LT 0%,
M wE AL issubclass (subclass, class).

TR AR R TR (L) BNIAREIE NI EIEL R gie L. X 5HEF 5L
BIE R T YR B3R e — 300, AR LTS24 g 24 1E 22k
h=%:

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

3.3.5 BHUIZ BRI

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

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

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

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

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

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

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

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

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

__class_getitem__ versus __getitem _

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

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

from inspect import isclass

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

class_of_obj = type (obj)

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

if hasattr(class_of_obj, '__getitem__'):
return class_of_obj.__getitem__ (obj, x)
# Else, 1f obj 1is a class and defines __class_getitem__,
# call obj.__class_getitem_ _ (x)
elif isclass(obj) and hasattr(obj, ' class_getitem_ '):
return obj.__class_getitem__ (x)

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

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

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

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

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

>>> list[int]

list[int]

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

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

>>> from enum import Enum

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

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

<class 'enum.EnumMeta'>

>>> # EnumMeta defines getitem _,

>>> # so __class_getitem _ is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

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

__getitem__ ()

3.3.6 ULl PR JIR 5

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

3.3.7 Bitlsr R e

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

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

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

3.4 BB

flE: PRl TR =AL IR . AT

’a[1:2] =Db

SNEE N

’a[slice(l, 2, None)] = b

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

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

filE: for EIMEAANEERTINSWIFHHR IndexError DAEIERHUINE] 751 125

#5([E): When subscripting a class, the special class method _ class_getitem () may be called instead
of __getitem__ (). See __ class_getitem__ versus __getitem__ for more details.

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

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

object.__missing__ (self, key)

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

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

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

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

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

JEENUNEYY
=7
=]

3.3.8 BUt

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

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul__ (self, other)

object.__truediv__ (self, other)

object.__floordiv___ (self, other)

object.__mod___ (self, other)

object.__divmod___ (self, other)

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

object._ _lshift__ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

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

WERIX BT VE PR — DA SR S TR ISRt T2, B %R ] Not Implemented.

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

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object._ _rtruediv__ (self, other)
object.__rfloordiv___ (self, other)
object.__rmod___ (self, other)
object.__rdivmod__ (self, other)

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

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
A X L8 5 R S BB U (3d) BAER R B ARB S (+, -, %, @, /, //, %, divmod (),
pow (), **, <<, >>, &, ", |). XA RE S TET%%VF%&TB‘Z%*EVL%* Hﬂﬁ/\ﬁd’ﬁéﬂ@’éﬁéf

SKHAY ORI RIS, BRI Not Implemented. AIARARAR R [RIIE 24 BERA B i, AR EE
BN None — R & AL X a2 A [l A AR SRR

38 Chapter 3. %t pin



The Python Language Reference, %3[F] 3.9.14

FIRFREE A S BN, SRFESX « - v BUE, Hdy BEA_ rsub_ () FERZEM—A5H6, 1
Y x._ sub__ (y) 1&[\] Notlmplemented Bt 2= v.__rsub__ (x).

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

i) QSR RV ERCE R e BB R — A 12, HAR TSR L T H R B I U v,
Tt T 2B LR R BT T Aot 7oK A A SR IE A

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

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

object.__ifloordiv__ (self, other)

object.__imod__ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

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

fiE: BT **= B’Jﬁ@ﬂﬂﬁ?ﬂﬁfg/\ T, ZEXT_lpow () fH 2R 1] Not Implemented ¥
PR TEINRE] x.__pow_ (y) Mly.__rpow__ (x). IHEFEAE Python 3.10 HHEIE .

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

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

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

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

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

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

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

3.3.9 with ifi4y b FICAPRES

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

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

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

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

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

W exit () HEAMIZEHG|KGUHE AT, X2RAERTIT.
b4
PEP 343 - ”with” ifi4 Python with i) HIEHEAE . &5 SARE.

3.3.10 F5kJiikAik

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

>>> class C:

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

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

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

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

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

ARy AN I Wt i AR PR T — N2 R G0 T e IRl eI, T A i A A SRR
RN G S i T R A
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>>> type(l).__hash__ (1) == hash(1)

True

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

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

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

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

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

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

3.4 bR

3.4.1 n[FEREMA

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

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

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

3.5 BB A
h=%:
PEP 492 T {47 3¢ ] SRR G 004 E B

3.4. PR a4
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3.4.2 x4

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

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

3.5.2 O AE: SR MR —UCF5 K RuntimeError,

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

coroutine.throw (value)

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

coroutine.close ()
W B MR REEE E B R . R IR, HrES SR ts S RN E AR
fclose () ik, WRAFAEZ . KRG ESTERHENTI K GeneratorExit, SR RIVE
MEAS. W, MESERCHEERITT, BIERARgE50.

UM GIF B BB, S DA EAC BRI AR R A Bl P

3.4.3 5Lk iUy

FHEREWEHR __anext_ IrkH R FE .
SRR Easyne for AP .
object.__aiter__ (self)

WAAGR Bl —A> 7 1% R BERTR .

object.__anext__ (self)
W AR T — A T KT Z ot AR — SR M ARG Y% &

StopAsynclteration 4%,

S A R — A7 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 BUHTMA.
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3.7 Hi ¥ 5%: Prior to Python 3.7, __aiter__ () could return an awaitable that would resolve to an asynchronous
iterator.

Starting with Python 3.7, __aiter () must return an asynchronous iterator object. Returning anything else will
result ina TypeError error.

3.4.4 5p I P OCHEBIEY

FYETFLERER ETLUEZEN—M, BRI __aenter M __aexit_ AT EERAT.
S B SR BRI Easyne with iR

object.__aenter__ (self)

TEHE L ERUT __enter. (), UARIRGEELALREl—A> T F M3 %,

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

TEHE X EFMT__exit_ (), (UARIRGEERARE—A T FHF L.
S BT SCE BEER R — AR B

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

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

3.5 BUHTA.

(Efeee
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cHAPTER 4

AT

4.1 RBrmsif

Python £/ 32 H AURS ERAG ISR o RA SR ZGANER — D BICRIAT I —BE Python R 304, PATRLANAL)E
TR G B, REUATIZRE o 2 H A AR A AR . —NMIASE (fFAhn i A K
ISR BURME A i 04T SRR B TR SO ) R AU . — A a4 (Tad —c R IiTEfiRe
AT ER ) RN, MRS TR EN —n SEIE RS EGHA (B __main_
BEHY) BT R ARG (LB N B eval () Fl exec () WFRFERSEIRZRIGH.

RIPAE PAT IR BAST. — DSBS PE R ONTI) I e (OB T 58 BUS B BT A
Ak LA AT ARSI T o

4.2 wHSYE

4.2.1 #RISEE

LA TRRANR . ARl 4 PRG0S T AR .

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

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

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

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

45
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4.2.2 FFRISEDT

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

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

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

24, UnboundLocalError A NameError fi—12&,

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

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

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

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

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

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

class
a
b

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

([T

4.2.3 WE AT B M ASZ IR T

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

5 — A AU B POAT A O B B N B A 44 S ) SE B b Rl I AE 4 R A 44 S ) PR R A R
__builtins__ RILBIAY; X% — DT B — DB (TS —F 00T 26 %R 7 ) o
AROATEOLT, HFE _main_ BIRAPEF, __builtins__ i@ WEMR builtins; SFEALH AL
B, __builtins_ W builtins B 57U —4504 .
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4.24 LiZh YRR L
FI S 5 44 FRAATT A A T AT I A SR ity o X AE DA T AUTERFFT D i 42:

i =10

def f():
print (i)

i = 42

£0

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

4.3 53

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

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

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

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

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

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

fiill): 5% E A2 Python APT ALY . H PN %5 ] RETE Python T2 BT AR IRf AN 28 ¥ 4 2 A ol
AR, AN B2 AN R & Tz A T ARSI (R -

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

(Elfet

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

43. B 47
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CHAPTER D

FARG

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

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

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

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

M AR RPETFART, Python £ 221858, AR FIHHATE-— 4 module XF 4 Hwiafbe . Qf
T A PRI ARS], W25 % ModuleNotFoundError. & RIHH FAMLEIES, Python 25323 %
TSRS SR 48 2R A4 i 4 R AR . 3K BRI T DA (0 FH 0 F T STl i) 2 R R DM R 9 &
3.3 RS FARGCH I H AT AL PEP 302 Hi 5 R Br sk, A FA AR R i) S AL

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

5.1 importlib

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

L' %Il types.ModuleType.

49
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52 fu

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

PRATVME A B S RG R H %, FHEEIE U H SR i 300F, ARTA B XA U0 T 5 1
ABEAR, PR B AR ZAA 25k B T30 RS O 1 7 (EBRARASORY, FRATTRFARSEGE XA H A1 3C
PFREE. SICMFRGE—HE, WldRREWITHL, U2 AR T —Brss, Enf A T4,

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

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

5.21 HHAL

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

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

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

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

B, AR SXERGA R E LT — B2 parent A=At

parent/

__init__ .py
one/

__init__ .py
two/

__init_ .py
three/

__init__ .py

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

5.2.2 il

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

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

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

73S PEP 420 ik fiy 44 25 [0 G A RS s o
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5.3 {4

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

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

5.3.1 BihigAy

TEF A RZYE e A )T 2 sys . .modules. XML B 25472 Wil S AN I RS/
(R FEH A AR) . IR Z A foo.bar.baz, N sys.modules ¥f,% foo, foo.bar
foo.bar.baz % H. MAHEIEMEMHNM BT,

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

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

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

5.3.2 gy NImEL

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

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

MR AR, IR DUIMAKT 2 35 DAY FRASTHE 2% () B A4 F e

ARSI A EIE MBS . AR ENTRER BT E A ARAIRER SR o] —A> RS AL, XX S
AR RAG R B, B528- 2 AP TAE M AR 6 o

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

3.4 A JEZ IR Python iUASH, A4k X EH ORI 222 25, BUAEEATNLR MBS U], Hd &
AN MEGRLE S AR , (AT BB
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533 FAWT

SN e s AR FAAT. SABTAWMEE: THTH FABZHT.

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

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

5.3.4 kit

YR E A PRI sys . modules FHAZIN, Python SEH MR sys.meta_path, HWEICH
RERIIIRINF . LA ARAR LT B AR E T A A RaE anfr Ab BLZ 2 ARROBCER . JCi Ak
BRI N £ind_spec () WIE, GIrEEZ=NSHC ZFK. SABERE R (A1), 7T
B AR AL e 285 T (0 AT AT SRS SR A 1 REAL B S 44 PR AR IR

TSR I S AR A AR 2 S Q0 ] A F A RE A AR, B RRR [ — U BT S . AR AN BE AL BRZ 44 BRI
i, M£iR[E None., flIH: sys.meta_path 4IRS IAA) FE AR BAIA IR PR 4, W5 %
ModuleNotFoundError. R HANK S| A FHREEZ N FEHE, Hicr AR,

TCE AR AR find_spec () FEHAWAMEZASE. B RS ABRN ERER E 2478, fi
Ul foo.bar.pbaz. HNSERMBHRRBINWEARKH . W TREZHEI, - AHSH0H None,
EXPT PR T, BoASHON __path_ JEPERY(E. WERAHRE __path__ JEPEICIATII,
F#5] % ModuleNotFoundError, 5 =AZH— RGN ARG INE s AR &, AR
G AT MBI A A—A H Ak,

X BRAS AT SR AT DA U Iy To B A o B, ERSE il I R i R B G2 A7, A foo.bar.baz
FFEEPITIR A, FEBA TR E AT (mpf) B mpf . find_spec ("foo", None, None),
TERA foo 2 )5, foo.bar ¥iEdsE R FICKERFA, ] mpf.find_spec("foo.bar",
foo._ _path_ , None), —H foo.bar EWFA, HJg—&KEFEEH mpf.find_spec ("foo.
bar.baz", foo.bar._ path None) .

p—

AT AR A A LSRR TR A . UL None DAMMIYRI SN =S HE AR, X AL B2

& [A] None,

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

3.4 BUESE: JUBRAR A RARY find_spec () FFIAEMUT find_module (), JHEICFM, ERF4REE
ARSI, FANSLSAEE R B AR LI find_spec () MMM E.

5.4 Jm;

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

module = None

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

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

# The import-related module attributes get set here:

_init_module_attrs (spec, module)

if spec.loader is None:
# unsupported

(N gkze)
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(R L —5)

raise ImportError
if spec.origin is None and spec.submodule_search_locations is not None:
# namespace package

sys.modules[spec.name] = module
elif not hasattr (spec.loader, 'exec_module'):
module = spec.loader.load_module (spec.name)
# Set __loader___ and __package__ 1if missing.
else:
sys.modules[spec.name] = module
try:

spec.loader.exec_module (module)
except BaseException:
try:
del sys.modules[spec.name]
except KeyError:
pass
raise
return sys.modules[spec.name]

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

o TEMBARPATHIAID Z 171, ZBHIFAFET sys.modules H1o X— SR8, Kz AR
ATRE (B EskiEdt) SAHEE & FUCRERNE| sys.modules AR IEFERINE LT A TCFR 3
VRN -5 0 N I 2 2

C ARSI, MBI - FIAR IR, - M sys modules HESH. (EREAFAET
sys.modules SAFHIIH, DARATAVE R BT 52 ma s gk i B 2 SR e . X 5 E
MBI, JEH SRR N2 R M AR B HE sys .modules Hi,

o TEAEHLEY e IR R AT Z 0T, S AN SBEE S A ARG (7 LT s B P A8 oy
“_init_module_attrs”), {ERFZN G 2385

o BEHUHAT RN BT Z , AESCHAPRAE s i 2 2510 . AT SE e RS IR, dna
PR E B N AR

o MR R QIR 184 exec_module() HOBLHIF A B IZ(E B AL AHE OB

34 MR SARGCEEE TSR R THE. XFEPAHIZH importlib.abc.Loader.
load_module () JJ¥ERMITH .

5.4.1 m#k4s

5B o2k g8 2 0k 56 B 2D BE: BE AT, S5 A ML A importlib.abc.Loader.
exec_module () FIEHEAN—NSEORPATEINT S . M exec_module () iR 1] {f 4F ] {E AR R4
IEEE A &
o QNRAEEE —AS Python Al (TN BACEROESHZSINER MG RE ), INaRas W AZAERELK) 4 R 4 25
[ (module.__dict__ ) PHATEHAIAHS .
o QAR MEES TREPI TR E A, BN iZT] K InportError, ANITE exec_module () M[H5] &Y
AT A HE A S L S AL H
FEVFZIEN T, RS ANERES T AR R —X 5 IR T £ind_spec () J5¥ERFR B— A ERH
HA MRSl selt,

% importlib SEHLEG B TR M. i ZBATE sys . modules "HEERMIHA BRI G2 . XA 5 a1 H 5% i J2
FARIBEHFTHETE sys .modules HEHILA Y. RBTRKKIAFFESTH ., APHERETEHAD Python SCHHEEM .
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PN 2% 7] A FE T 5L create_module () FIEFEMZEM RGBS . 2435, B
BRI , HR [ A 2 a8 A 18] ] . create_module () ANFELEAHNI S i EAT
il JE k. UARAEHLR ] None, S AMLEIRF B A7) @k .

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

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

NTESIE MBS, FAVLGSHH S AN load_module () F¥E, WHREGFEHLFAREAE
S exec_module () » {HE, load_module () MEFHM, Nzkss iz ML exec_module () »
% T PATREE . AN, 1load_module () FEMAAISEIL b SCHEAR ) ITA FESUIMZR T 6E . FIra A R 4 BR 61475
SR, A — P E :

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

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

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

35 R W &: Y4 exec_module() B F X {H create_module() X F X B ¥ 5| k&
DeprecationWarning,

3.6 il AR 24 exec_module () B XMH create_module () RXEXIPEE| K% ImportError,

5.4.2 fEih

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

spam/
__init__ .py
foo.py

and spam/__init__ .py has the following line in it:

’from .foo import Foo

then executing the following puts name bindings for foo and Foo in the spam module:

>>> import spam

>>> spam.foo

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

<class 'spam.foo.Foo'>

i W B Y Python & FRG05E ME, XEEKTRES S NI, HE Lk RS ARG — AR,
PRFEARAE R — SR WRARA sys.modules['spam'] fll sys.modules [ 'spam.foo'] (FlUN7E ik
SAZ G, WEE SR AT E R foo JEYE.
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5.4.3 Bl ARt ]

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

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

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

ModuleSpec,

3.4 WU

5.4.4 T AHIRIBETE

AL SAE IRV 1B) AR R HUAS S I B SR RO R I L g b, I s as TRz i
S
name

__name__ JE MR BI SE R AR . LA BB R AE AR GE T — bR R .

loader

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

__package___
Ry __package  JBIEMAGE . HPUELI—F47H, (ARPAS __name_ HUHHAY
Ho MBHOEN), H_package (AN AH __name_ {H. MBERARGN, T He
JRRME __package  WIRBCHE TR, X T RN VZ RO M4 . B2 R S
PEP 366.

ZIEPEBU _ name_ B KN R E B A RS, M % g X PEP 366, WMES
__spec__.parent HAMFIMIE.

3.6 il 4#: _ package_ Fil]5 __spec__.parent A HFEMIE.

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

Y4 _ package_ KE XK, __spec__.parent & H/EMRI.
3.4 JGB A
3.6 it S 24 _ package_ KXW, __spec_ .parent &8 HAERIERII.

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

__file__

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

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

5.4.5 module.__path__

WRPEE S, R EA __path_ @Y, Bt

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

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

5.4.6 Bilkit) repr

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

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

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

“loader”, origin” #{1”has_location” 254,
o MRBHREAA _ file B, XLPHIERIR repr 1—750 .
o WIRBHE _ file  {HRA _ loader_ HHEUEA N None, NINNZERLFAY repr S8k FH /ERH
repr f—#&B4> .
o XFTHAWED, AHE repr PAEHBIA __name__.
3.4 jiiH4#: loader .module_repr () BFEH, FANUHIBAEC FHBLHRAS UL K AL BUSHR repr.

N T A Python 3.3, QIR fN# AR X T module_repr () Jiik, WSFEZA LA N2 Bt
PR T YRR A B repr. (HIFHERIIIAC 57 -

5.4.7 UGAF Vit %

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

Python 0, 37Rf “EET WA M GA7 30, BRI SO 2 MG A (L I A & oot . e mifp T
WA cpyc XM KeARAEER AR, X TRATE TSN pyc 30, Python £l i >R I 75 Y5 5C
457 55 L MG i (EL 5 28 A7 SC A A W i (L L X R 28 A7 AP E . RS 2 B L T A T B A7 SOk
T SRR, Python £ BT AL I B A — AR £ BUIE T 08 & M A7 S0 X THERER cpye 3¢
4, HEHAFAE Python B2 BN E G A7 A ThEE T WA - pye A SERAT AP @t
—-check-hash-based-pycs JEFEEZH .

33(7 AR SN T R TIRAEY . pye SCPF. R AT, Python WUSCHRERET IR BORAHE 7T S 27104
Rtk
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5.5 M TRk ds

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

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

BINIS I A H A R AR S & LB T SO R G A R e i g e S, AT AL B 22 Rk S 28 AL
Python 15 (. py 3C), Python #4555 (. pyc SCHR) PAREEEE (10 . so UM ZEARIEEH zipimport
W ST R, BRIARRAS A H A IR ASA BEALHE A % B zip SCHH IR SC-2 A,

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

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

e AR B T £ R EX—ARE, FHilidmera path finder fpath entry finder Wi ARIE
KA AT, XPIFPSRAL AR AR AR AL, SRR, HAE S AR AR 7 Kzt
(HRBE)— SR BLCE TR A 22 2 . AR, THEERSER TS AR, 8
#fl sys.meta_path .

MEZT, B H E RGeS M E RO B TR kA K By, Sk b, APRFTEM
sys.meta_path BERET BN IR, HASH MRS ARG PIGERA .

5.5.1 WBiEsH MRS

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

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

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

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

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

BETHEMNERFSERBRBEPNENFE, I HEREE RS BRI B X . Hpath entry finder
(PathEntryFinder). B AX FpdE il EARAFE S RO (Bl AR R A star) ITIRTTEY ), BT BEARA AR
MDY — D ERAFRIFEEAR S H GBI AR S H AR . X DZAFCT sys . path_importer_cache
RAF e an 4, HIXAS AT 58 br A7 RO 2 2 4 e 0 R0 AR (CBR Frimporter 3 50). il i3 X #7735,
Xt Epath entry (08 ipath entry finder 1) #6388 R A AT — K. I PAUS AT LA il sys.
path_importer_cache BIREAFHH, PAIRGIE T HARN AR IUTIEAHRE .

WERBARFHAFET AT, ETRENERRSIEN sys.path_hooks RTINS, I
IR RS2 S R AT A SWE S8, WERRNEEAH . B0 TR HAX R 02 1]
WAL PRERAR A H Bipath entry finder, B(/25| K ImportError. HTHAZMERAEM InportError %

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

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

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

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

5.5.2 Htesk H AR AT B

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

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

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

3.4 JRHS#: find_spec () FfLT find_loader () Ml find_module (), JFMEMAERCHIA, HE
fE find_spec () RE X .

BRIR AR 2% H A a8 v RE S SCBLX I C A IR P B — DI L8 £ind_spec () o APRAFFR
JEAHAE, XMW PRS2 B2, WPRAERR A H &4 BT £find_spec (), XP-ist
TR B

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

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

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

5.6 Wbsili ARG

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

AT 5 R AR T TR R B AT O T AS S 5 1) 5 N R SR A AP, IR 2 e N LY
__import__ () BRECFTEERLAS 1o X APELIG M AT DAYERCHZ 9 iz, B R AR AR AR A
NIEARFTN .

AH TP RO T SR [ AE T AR BN — A T AT (MR RSEEEHARESARSR), RFEHE
M find_spec () 5|k ModuleNotFoundError |fij EiR [H] None t/Ei5 T . iR jG&E FRICHEE R
N 2Maka, 5| & SE W o EPZ R,
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5.7 WHIXF A

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

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage2/
__init__ .py
moduleZ.py

moduleA.py

NERAE subpackagel /moduleX.py ib4& subpackagel/__init_ .py ¥, A FSAEREERN:

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

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

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

’import XXX .YYY.ZZZ

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

5.8 4% __main__ ¥k g

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

5.8.1 _ main__._spec__

M __main_ WAIIAMLINTT, _main__._ spec_ SPUIREAMVIHEGZ None.

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

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

o RHBPIR

* —c ik

o M stdin 1517

o BRI s T

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

5.9 JF ] et it

XXX sl 2 e —A- K%

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

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

5.10 %753k

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

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

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

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

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

PEP 338 & L AR AT -

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

(Elfit
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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 SIAFA

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

o WAL —ZHONEEL, 7SR EH N R
o BN, WAL SEONEFRE, TSRS PEON T R
o MW, WEIZECIRE, AR TR

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

6.2 51

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

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

atom
enclosure
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6.2.1 Hi4F (#4FK)

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 ‘Finfi

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 BT AT AR IR, R O AR IR BB AR AL S PR {EL . 22O B A [ MEL A T
(SR (R R AEAERE T SCRRIAR RO R R AR AL ) AT REASEIAR R X 5 32 A AR R A R %
o

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

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

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

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

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

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

LS SR KNI AR
comprehension := assignment_expression comp_for
comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
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comp_iter = comp_for | comp_1if
comp_if = "if" or_test [comp_iter]

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

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

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

range (x, x+10)1],

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

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

3.6 BUHTIMA: 5IA T 58S,
3.8 RS yield fil yield from fERRFIREMIMERIHCHEEH .

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

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

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

6.2.6 AW

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

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

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

ZHEAANREM () RME T E AR
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6.2.7 ‘yilLlg /R

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

dict_display
key_datum_1list
key_datum
dict_comprehension

FHL IR E A ST 42

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

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

3.5 OB A PRl 2] T R, )y PEP 448 $2i

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

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

3.8 it S 4#: {E Python 3.8 Z iy 7 HitE S, IFBCA E AP AE IR ENT . £E CPython 1, fH %
ST HRPORE. Wi PEP 572 (41, M 3.8 JFlh, BESSCTEPOKRIE.

"{" [key_datum 1list | dict_comprehension] "}"
key_datum ("," key_datum)* [","]
expression ":" expression | "**" or_expr

m.mn

expression expression comp_for

628 /LR FILA
M e Ak AR F B 5 R ) S g I A il bt

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

38 JRESE: yield Ml yield from #ERSIREIERE P OHEA .
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6.2.9 yield %Kik X

yield_atom
yield_expression

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

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

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

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

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

3.8 WU S5 28 IS B R LS 5 0 RS P B T yield 2%t

TR MR, S AR A5 3 — T N

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

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

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

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

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

3.3 MUESE: fi yield from <expr> PAZHEIEHIA— > TIERAR.
2 yield Rk METE A MR E—RIA N, 365 T DA I
W%
PEP 255 - fij /MR35 15 Python il ALk ARy o 1 AL
PEP 342 - i i W5 R4 R A BB RE 1A s APTRITERR AR, (AT DARE A () B e
PEP 380 - BEH T A KIS IIER 51 vield from iEEDAN HHbZ T4 TLE M BRI
PEP 525 - SB35 AR B B0 AR LR D REXS PEP 492 BEATH i .
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R -1 AR AR IR 5 4

AT/ N RA T AR ARE AR IR . BT T4 i AR it e B AT
TEEEAE A i C ZAE AT IR A MEA 7 #4851 % valueError 5.

generator.__next__ ()
FEIE— A AR SR B AT EUR A EIRIATHY yield B EIRE AT, 24— A2 A5 bR il
i next_ () FEWEPITES, MHTH yield Fik X B2 HUE N None. [fi)5 XA ATEI T —
A yield K, H expression_list PHLZIREIZG  next () WMIAMHE. WRERSES
FEAETR—AMERR S, WK & stopIteration [,

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

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

generator.throw (value)

generator.throw (type[, Value[, traceback] ] )
Raises an exception at the point where the generator was paused, and returns the next value yielded by the
generator function. If the generator exits without yielding another value, a StopIteration exception is
raised. If the generator function does not catch the passed-in exception, or raises a different exception, then
that exception propagates to the caller.

In typical use, this is called with a single exception instance similar to the way the raise keyword is used.

For backwards compatability, however, the second signature is supported, following a convention from older
versions of Python. The type argument should be an exception class, and value should be an exception instance.
If the value is not provided, the rype constructor is called to get an instance. If traceback is provided, it is set
on the exception, otherwise any existing __traceback___ attribute stored in value may be cleared.

generator.close ()
TEAE A R B BRI B 5| & GeneratorExit., W Z GAEMESHRABEFEEY . M5 %
GeneratorExit (HIT AL FH) WS H & mIHP I . WRA S 4 T —AME, XHL
5% RuntimeError. WA MASG | KAEMIELMTRE, EWEBATAE . WRENSFCEH
FRESEERENCclose () AeT{azE.

il

X HUE—AMAERA BT, 7R T A SR A e B R AT

>>> def echo(value=None) :

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

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

Q3
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(R L —5)

2

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

TypeError ('spam',)

>>> generator.close()

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

XtF yield from MfilF, Z UL “Python fH2HAE4L” i pep-380.

Sl TR kA R A
1E— A asyne def & SCHY R BB 7 ¥k A BB yield 38 3K & df — 4 15 1% o8 B0E SO —

A~asynchronous generator E% .

B4 g R A Iy, B SR B2 F P A AR R G A P R . IO SR AE 2 1%
iR 2L A R AT . b A IR Gl A R s B asyne for iR, RMUUTHEfor iR
A AR AR TR

W 525 A AR 0 ¥R 2 — KR [Blawaitable X5, PATEAE AT RS/ 8. SR, PUATRFRIfE
S yield ik, FEIPHE XTI, ¥ expression_list PHREIZGFERHIIRE. SHEK
aRE, HRBEWE R IE RS SR, SRR Y HIE . FEMEEr . PRI HE
e A BATAT S AL PR AR S o 240 THE 5 A 2B A A B O YRR B R — X S G IR I, R EmT A
SRS ARSI T, w0 yield Feik X H2 5 — AN MNEREH . KR AT 2 )5 yield Feik B Pk
PATHTRM YR . IR anext () NgEHE K None. HIMMTE, WRM Hasend () NgEREK 2
1L 5% R

PSR R AR, yield kX AV B € oy SSMIIAT A OL . (H2, ASR— A5 A e AL
288 (I T5I RO B B8 A BIR ) 2 BIRBEKIZ, WU then a yield expression within a try 4
H Y yield Zak T REFEHER final Iy TRAIPATRIG. TEMREIT, Bls % 4 i i 2
PRI AT 55 BERR R A DT 2l A g1t UdR i ac Lose () IPikIFs AT InR g st e, AT
VHEMTHEEER) finally TAFFARAT

AT AL BRI A AL, TR NVARE L &g B, BEER R A RS A BT BB
Maclose () HPIATIIRE. XA 4 B EBEL MM sys.set_asyncgen_hooks () KyEM. 4
HIRERE, 528N E AR T M 244 B DA S L b BT . 4 X For a refer-
ence example of a #4 & B VA2 /8 Bl A & Lib/asyncio/base_events.py 1 SZH ) asyncio.Loop.
shutdown_asyncgens,

yield from <expr> KK UIRAE AL ik ek Kb (] 25 | S TETA S R -

S b MR- AR i 14
AT/ T 5 A A B AR B T NI B T A s R B AT

coroutine agen.__anext__ ()
WA DRSS, BTEBITI QI TIZ R A A BUR A ERIATHY yield Fak= 7 B K
EHPAT. B—NFE A AS RS GET anext () FIEWKEATR, YETH yield Feik TR [A]
AT SRR R B A None, BEFEBATHPRFRZEA T F—1> yield Fik. % yield ik
expression_list W{HS R EMIIMEIS &) StopTteration FiFmE. AR E MR
BATET —AMEBER L, WIZTERZR 5] & stopAsyncIteration BH, #RiZFHE
REAEE 8.
Wk Rt asyne for fEFRRAHTTH o

coroutine agen.asend (value)
Rl RERT S, BRSBTS % 3 AR a8 AT SAEEs send () JrE—#+E, I
FEe CRIE —MALE T R R R AL, H value ZH02 R 24T yield Tk XS RAH . asend ()
T3 i i [ ) T S R G Al ] AR i P AR N — ML, HAE RS &Y StopTteration, B
MRS A AR A T A R —/MESR 1 5| & stopAsyncIteration. Miflasend () K)5
B 5B AR, EAAPA None VNI 24, BRX IS W] ARRIUEY yield ik,
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coroutine agen.athrow (type[, value[, traceback] ])
WA —ADATERE R, BaTem b AV EEM AL BT K type AR SH, IR % AL R B AL
P AR —AME, HAECABS| &/ stopIteration . WIRFHEMASBA 4T —ME
LR, URF TSR X 4251 % stopAsyncIteration 5, WIRAE MR R BB IR EA
WS, BEIET DR, WY SR RB I TIZ R SR A W SR R AT & .
coroutine agen.aclose ()
R0 —ASFTEERERI G, B R AEIB AT I [ S 0 AL A e R AR L B A — 1> GeneratorExit,
WRAZ A R ABOE R AR . KRPE5| K GeneratorExit (T RAMHRI% &) Wk [u] (Y
AR REXTGAF 5] K StopIteration S, i SEIR I 57 2 A R T AR (8] (4 AT 4] HCAth W 25 5 X6F
2455 & stopAsyncIteration i, WRFLEMISETAET —ME, RATERFENRRGIK
RuntimeError. WIRFEPA AT [ AR HMFE , BB A T SRR E . IR
B S E 2 T R E I #HE USSR aclose () KR [l AR S MAT I F i AT 2 70 4

6.3 JiMY

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

6.3.1 JEPEsIH
JEPET R JE TR A — AR R — 44 B S

attributeref = primary "." identifier

B BRI ORAE A — A SRR RS | AR XT 5, RO G SR B S I - B 2N R Sk ™
A MG EAR PR AR B . XA PRI R getattr () ERRAE L. WHRXAE
PEARTTH], MEKG]% AttributeError . MY, A0 G p B HHE 2 AR Z N R E -
Xt [ JE 15 | 2 UORAE T BB R AR RS 52 o

6.3.2 i

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

subscription = primary "[" expression_list "]"

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

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

If the expression list contains at least one comma, it will evaluate to a tuple containing the items of the expression
list. Otherwise, the expression list will evaluate to the value of the list’s sole member.

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

1. Mappings. If the primary is a mapping, the expression list must evaluate to an object whose value is one of the
keys of the mapping, and the subscription selects the value in the mapping that corresponds to that key. An
example of a builtin mapping class is the dict class.
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2. Sequences. If the primary is a sequence, the expression list must evaluate to an int ora s1lice (as discussed
in the following section). Examples of builtin sequence classes include the str, 1ist and tuple classes.

The formal syntax makes no special provision for negative indices in sequences. However, built-in sequences all
provide a ___getitem__ () method that interprets negative indices by adding the length of the sequence to the
index so that, for example, x [-1] selects the last item of x. The resulting value must be a nonnegative integer less
than the number of items in the sequence, and the subscription selects the item whose index is that value (counting
from zero). Since the support for negative indices and slicing occurs in the object’s ___getitem _ () method,
subclasses overriding this method will need to explicitly add that support.

A string is a special kind of sequence whose items are characters. A character is not a separate data type but a
string of exactly one character.

6.3.3 Ui

YIRS RAEF IR S (A ok s) %) kB BRI M. U1 R vk i Ve %5 20 A R R
W del IERHBR. VIR RAETTR:

slicing = primary "[" slice_list "]1"

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

slice_item = expression | proper_slice

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

lower_bound
upper_bound
stride = expression

BEAR B TE AR TP AAAE— B ARTRALRIE SRR R P R TR 514, R AT r il 4
PR AT AR YI T o S T A ARSI %, ot i SCRF BRSBTS 0L S T U R
SKIH B AP S (VI 9 R AR & BRI UL it E T B L) -

IR TG AR g e e — MR R U0 R 5 SRR A s i) B BEAT RG] (5 A I — A i
M__getitem () Jrik). AERYIRHIRMAEG ZD—AES, WHER 2 — MO &Yy Dk ol ; &
WU, B B R I et . U1 A — Ak, MA@ k. — IR A i
o2 — MRS (BI0ArE R 2R 225 —3Y), MR start, stop fl step JRIERF 2714
RIEAPrAMIT R BRI, A W2IE 0 A None A e,

expression

expression

6.3.4 M
FIT VSR T i FRE T e 23— FR 8 A A SRAT— A TR TR (G140 function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN AT TAAE (L AN S SRS NI 5 AN WA S
BE A AURAE A — A TR X G e ORI eR %, NERRE, NERTRINTTE, A5, KBl
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FEVARATAT A call () FERXS SRS ) . T SEEGE A 2200 B ek (..
S [ S 30T L —5 TR IER B parameter 51| 3115 .

WERAFAE R BT 2R, ENRIElE A N AR (B S E8, MIEASEAE— RIS
BrRFN . WRA N ACESE, WRFENTIAR N A6 A5, MTENREFSH, fHRRAT
KA E HX R 23 (6 (AERARIRAF 5 55— IE S EA AR W 55— A28 r, K)o dn2Rasfin
CHHRTE, MA5% TypeError i, M, KSMEMAZMHITIEE (AIMHERE) None £
BFEAEL) o M SHUEBISE RIS, MR IR 2 AR R B BRI SCROR R EAERIE T . (R %—
HE CHBHEOMEOM PO L, 80K 8 S 2 S A EBOAER, RS 900a K ig
SE AR 23 LS A BT 36525 KRG D0 1 25 G o ) AR AT AT — ORI T8 23 (6 350 45 R B,
M5 % TypeError . BT, CHASMIIRSPU NI SETIK.

CPython implementation detail: £ 52 31 T A48 (t (i # 2 KO 44 BRI 11 B b6 40, 0082 01146
PRI & A “aa” . BICRIEDC BT BRI S50 £ CPython th, DL C i 5 9F (41
PyArg ParseTuple () KMATH S MECLIILIE TSR

AR IE S B2 WA ES R, 251K TypeError ¥, BRIEA - NIEXASHMEN T
*identifier A)yE; TEMIEULT, REASEMEZ MG TZRESHPTH (WREHZ R
(rESHNA— 25Tt ) o

WAL AT B R 52 NI IEXSHA TR, BE5k TypeError {#, BIEH — P IEXSH
il T **identifier ¥k, ZIEXSHEHEZ M TEZHAXETFSENTH (X BF/ERN
BT S BUENE N SR AE) , R £ 4 X TSN —A GIrfl) 257 iliL,

W BOR P I T *expression AJ¥k, expression USRI N— A iterable, 3 HZRIEACN 5
ITCELSPCUIERBIMNIMIE S . WT £(x1, x2, *y, x3, x4) @A, W5y RKEI—NF) v1,
o M, M E RSN T—ANHH M4 AMLE B x], %2, y1, ...y yM, x3, x4 I o

R — G R BR *expression AL REIM I T BRI RETFSH 2 5, HESTEXBETSH
(PARATAT **expression 80 - W FC) ZATHiab#E, [t

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

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: f() got multiple values for keyword argument 'a'
>>> f£(1, *(2,))
12

HE [ — AR H R R 7 S22 *expression MTAF AL, LS EXAErIRIEA S KA

IR RO P BL T **expression Mk, expression RN — A mapping, LA P41
RN KRBTSR IR AR TEE (FARAXRBTSH, SORA D), WK51%

TypeError J% .
il *identifier B **identifier AVAMIEXSHONBER MEAL B S (80U TS EA TR .

3.5 MO AE: pR SR 1 S AT AR+ M > ffvfl, (B SR REERAE TR IR () Z s, Tk
TS HOTHRERAE TR (%) Z)5. i PEP 448 ORI

%jﬁ%lﬁTﬁﬁ, TR B RAAREME, RIEEHRTHEN None. IR [MEAY T 2Nk T 1] 4 x4
AL

I B o

A B B RIS IAT, AL AS R REPIH E— g #EUE S
%B%iﬂ;grgzi;%ﬂz; FHRFEAR S WL 20 3L —5 0 MACHIA T ret urn iBA)E, B 4G R0
HOPEAEIEI

YRR B s LRSS IR T MRS B S5 N B BRI 418 2 I, built-in-funcs.,
RXG: R ZE B LB
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Rl i ik VA RLR P A E SCRE A AR RO RS ARSI ERZ — I %3614
R — N BHL

RLMl: ZARWIE A __call () Jivks fERBCRFEAE TR %%

6.4 await kA

Hdcoroutine WHFT A —awaitable 314 . R GEXE coroutine function NEBHFH .

await_expr = "await" primary

3.5 BB

6.5 WisHAF

FIZEA 0 LA AN B — ez BT B (HE0 e SRR M AE A M) — iz 84T . AgyEan
T

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

I, AE— RN 2 0 REE SR FE ST I, S FAPRMAT 2R GOR 2 BRI A
PO : ~1%*2 B sl ~ 1.

FIFAT SRS EOR I N E pow O BRECEA R IGIE S R A S BT on 2 800s
SERKITRITIZI . BES B SO MR A, SR S i L.

T int RGBS, S5 A SEEEHFE AL, BRIRSE A Ech 8 fEIRMIER T, Brh
SRS AN foat ZERLIFH ) float RAURGLEIR . Hln, 10**2 3&[H 100, T 10**-2 &1 0.01,

F 0.0 T MECRERIBERFE ZeroDivisionError, X HEFT SR RIBE R A complex
6. (FERMINA X K5 % ValueError.,)

Wz B A ERRR__pow_ () HERBAE L.

6.6 — L AMLETE
WA SEARRIGLIE S A A R 0 56

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

HHE) - () R E T SR AE; xefmlilid neg () FREROTERER.
FLHAY + QR 88 2 sk h P 280 s Tl pos_ () AT IR RER

HHE ~ BUR) BEAFEX BB . < BFEAIUE SCh - (x+1) o B RER TR
BT invert () FEERITIRN HE SR

TEFTA =L T, WEPRSBEIEBAIER, 5514 TypeError R,
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6.7 LR AT

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

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

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

BREAF * ) ¥ HSE R . WASHECE BAECECTY:, 88— SR ACN B Y — A5
BT . FERT— MU, I B R A R 2R B e A R . e fe— M OL T, AT )7
YIS S P ek =7

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

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

3.5 OB A

BEAE /(%) 7/ CER) R HSEIWT . WA ECE SR e o R e 8L BBOM bR 2 it
—A float {f, BEHAHEEFRIZE AR HBEG BRI 45 Rl 2 i ) floor” pREGIATEARBRIEMZE R . FRAE
WizB5| % ZerobivisionError &,

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

BHEAF & B K S — NSRS A S RE. WM ECESEU et R ZEEL. L35
HEXF| K zeroDivisionError B . SETLUCNE S, Hln 3.14%0.7 %F 0.34 (Al 3.14
BT 450.7 + 0.30), BUESTRFIARIES SRS S MREE B (SUHE): SRMARHE—
TENT R A BRI 4

R SHUE S ORI T ) x — Ge//v) *y + (x%y) . IGSMERR SRULTTEE N
PREL divmod () ERIFFE T: divmod (x, y) == (x//y, X5%V) s

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

PATEE A R mod_ () FHEREE L.

BIREEAF, BLUZBEAFH divmod () RECKREEE XH TEE. WA ULEN AR abs () RECRHEE
A7 RE

AT + (addition) iy th HSEF . S EECE LA ECTY, SCEECAHRIZERNF S . TERT—
FHEOLT , PN B 0 A R BUR R AN . G —FE DL, AT 2 PR

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

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

WAz BRI R sub () YRR EE L.

VB abs (x%y) < abs (y) e8P HE, (HWFR AR S, BT ARTEE, AR ERGNEL. fiin, BidEs:
V-6 B Python % 50k — A IEEE 754 XU EAE, N Tl -1e-100 % 1100 HA 5 1100 MFEMYIEGYE, IWHAHRFR
-1e-100 + 1e100, XEHUME FIEIF4T 1100, A math. fmod () RIEINLS RN S HA 55— DS R IE A, Hitk
TEXFE L R RFR ] -1e-100. faffh =X 8 BT BRI M A o

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

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

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

6.9 s
=R s B HAA A A S

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

and_expr
XOY_expr

or_expr

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

~ B RTHSHO TR XOR (5 OR), SHUUMER M REE e Hh 2 — U AU R T xor_ ()
B rxor () ¥R YERI B E RS

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

6.10 LLikiz

5 CR[, Python H Ay WEGZH PSR, IRTAEATIEAR . BAALEH. 7—45 CAFZ 4
ET a < b < c EFERFB NS GER AL N AF

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

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

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

IEP PR RIXFE: W a, b, ¢, ..., y, 2 HFEK opl, op2, ..., opN HIEIEZHSF, W a opl b op2 c
... v OopN z %M T a opl b and b op2 ¢ and ... y opN z, ANEEETENFRELRES
HPRAE—IR

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

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

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

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

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

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

Fi BRI — 0 L BAT N, B AN FEAR RS SE R 2RSS, X AT BEANIE A H X R TR 2 A
FESCH A ETAEHR— SRR RAL, XM RATREEH A OB IT N, Kbk, 2 NEREREX
FERLT) o
PAT A RIIAR T i R BN E R B AT
o NEFUEZET (typesnumeric) VA S bRt JEZETY fractions.Fraction fl decimal .Decimal HJ
HATRB NS R B L8, BIAMR B B SRR U . FEZR AU R I BRIAY , Bl
et (BYE) MUNIERRIEAT I HAR S B RS RERR
S RN
Hep ek MR E . A — DR ECHEE RS A EAFTH A S 200100, R x =

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

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

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

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

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

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

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

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

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

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

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

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

* hash () WEERVIZG RGNS MERXTENZSE RGMEKBAE, SERCARG

X

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

6.10.2 jk ik iz
BEAFin finot in FFREKM. R x & s AN x in s KIEN True, FWH False. x not

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

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

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

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

B ot in YOE SCHRA S in HIREHRAE.

6.10.3 kit '=Lb#k

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

6.11 fu/Ria

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

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

BHEFnot FHELSECNIRMER4: True, B4 False,

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

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

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

6.12 WAL A

assignment_expression = [identifier ":="] expression

WA Rk CA B g a2 RBRX 8 “WRERERX ) $f—Aexpression BELH —
/Nidentifier, [k expression H{H.

— A UL A AL P DT IE A I DUk 2 o g

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

BCE R AE AL L B SO AL IR

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

3.8 BB 11 PEP 572 1 iy IR 2R A A -

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

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

conditional_expression | lambda_expr

expre551on

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

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

25 PEP 308 1A KA MFRA TR

6.14 lambda ik

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

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

expression

def <lambda> (parameters) :
return expression

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

6.15 ik ALk

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

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

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

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

3.5 ORI FaR SR PR AR SR, fRIh PEP 448 4211 .

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

S 0).)

6.16 >R il

Python $% 75 24 I X R ORI . (EERAEXT R AR, A& T A MgeR{E.
FELATILAT A, FaRaCRHEH R SRS AL SR e

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

Q)
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(R L —5)

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

6.17 iaRAFIL L2k

X Python HIEFAFIIL ST HEAT T K4S, Mttt (BoedbE) BIRIRILedt (FBndhE).
HAT IO NI AT A MRS, BRAFRTA A I, BB — oz, M FIoH
WIIERAF N =R (BT RisFe a2 A0 H).

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

BAAT iR
(expressions...), 455 oM B $55 1) £k, IR ER,
[expressions...], {key: value...}, | FlE R, £58x5
{expressions...}
x[index], x[index:index], x (arguments...), x. | ¥, ¥H, #H, BHESIH
attribute
await x await FEA T
* % %7‘3—5
+X, =X, ~X i, i, #A73E NOT
AN AR, . B 05
+ - JIA B
<<, >> P22
& (i 5 AND
~ #2575 55, XOR
| fiefiisl OR
in, not in, is, is not,<,<=,>,>=, |=, == WGz, AL4E B DU I A AR TH -5 A6z )
not x /K% 44k NOT
and /K% 45 AND
or /K% 455 OR
if --else FAFRR
lambda lambda FiA=0
i= RSN
(3

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

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
FIRAE R AR ERFBATIR (WATRE N R —3RIA) BEATRIAE.

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 WA

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

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

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

slicing

|
|
| subscription
|
I mxn target

(SR 35Tk B 51R, 830F b 8 i A)aE 3. )

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%
FhZEALAT RIS | 1) S i X R R i U (S ek R R ) —7).

MGIRAE ) B ARG AT A S TR S B8O 55 N, HARERA R ATy 2 I e .
o WERHFRIIFENGHEATES . TAES T RIES N — B AR, MR SIRE S 1% H bR .
¢ Else:

- WRH PSR S RS IR H AR, XA “CE” Abs: WHiZxk g 2 ndih 5 H
B IR — R ) TS i R AR G o % n] I AR G i TR 4 T e A 2 5 A 1 O B (.
ZMEHARZ A H AR % RO SR BRI SIS N AARZ IS B AR SR )5 %]
ARG PR TS A PORE L 2 B AR (GXRFIR AT LA ES) o

= B X RAUR BAT 5 H ARSI FAN [ TR A IR A, X ST A e E A B
WRAELEE X I F AR

X GIRAE 45 B H AR A 4% DA T O 2R I E S
o WERBEBCAIRIAT (£5K) -

- WMRZAFRA BT 4 iR global Binonlocal iEA)H: ZAMRKELLEE 4 1S
T4 2 AR 52 o

= T AR FRR O AR E B 4 Ry 4 2SI sl nonTocal FrifiE ANE a4 25 X 4R .

WL PR L8 E WIRF O R 0 . X T A B0 BT B 44 PRI R 51 IR0
=T, RN FIEAREROE R AT (WERAFTE) .

o WRZXTGCHEMESIH 5P ERIERSYORE .. BN AN B TR R x5
HNRE| K TypeError. HXTR M ZRRF I TRIEXT S AE LA 15 B e SR ToE A TIRAE
25| %54 GEHE NN AttributeError (HIFAHREIEK) .

R SRR NI BJR RS I EE TR M S B, WA 2550 a . x Wl PAT;
WS B rEs (WEREGBMATAAE) KBt ZEME a. x 02 80E HEEME, HAELE
WAEZLORTE. I a. x AP BUN—E SR AR JE AR Ik s 1 — A 28s
P, WZE BB SR AR A IRAE R H A5

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

BEHA A —E M b g, BN property () BIEIFFALEYE.
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o AR FEAR A 50 R R RA S PORIE. BN 24 E— DA FESIXTR (Blans]
) BABR (BN ) . BTk, IR LRI

WS BC— TR RS g (GIans12) , fhy = — B, O UE, WA ERRac
JE o SR —/NT AR AR UREL, O RHE SR SR (4 2R 2 R T 51
. WEREGIHITER, H45]% IndexError (ARHMBUT FI{EA G R AMH 1) .

BRI AC— XS (B, AR A 5% i SR R A R 2R A, SRS
Hh 2 AR DU B R SR A SEAMENS o 3R] PASE B — D AT SN - DR A [ S 1
AP EA A (SR RA M FE R B ATAE) -

P PE XS, ST _setitem () FEIEMIAIE S BEL

o WRHA— NI BIHPHREBRARSYORE. BN Y477 E— ARSI (FlmsE).
BERAE AT S I 24 2 — MR R AL P20 5. B2 R0k, NS B ARE W R A s Rk
BN BRI E . BN AN 24 88 R Fon i, WS sl
KR I AT EN TP KERTFXE . fa, BERF 505 AR 5 51 ) 1
ﬁ@gﬁowﬁmﬁﬁﬂ%SWMﬁﬁﬂ%ﬁﬁﬁﬁ,ﬁ%ﬁaﬁ?ﬂﬁﬁmﬁmTwﬁﬁﬁﬁﬂ
(RN

CPython implementation detail: 7£41isCE i, HARATER RS VE S Tk U AyEMIE, TR k4
TEACTD A BB Bepli4E 4, SECR KRN A 215 B

ERIREN € X EWELATFHSHFANESE “FR” W70 (Blila, b = b, a &XHH AR
HIME) , HFEREA S B ZTE 2 AR ESEMNLEZELHITY, XERSAS NEE. B, AFEFE
FrFTEIH [0, 2]:

- X
([

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

h=%:
PEP 3132 - § JRi o[ Z A 405 X *target FRERIHTEBL .

7.2.1 Wik 4
SRR AE T R R A BT R o as ORI R ) o — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — ny=n | w__m I Wx_—n | "@=" | "/=" I "//zn | no_n | Wk kW
I nys=n | Noo=m | neg="m ‘ nA_mn | "|="

(SRR — T iR =S i Ak E L.

SRR (A AR B AR A RN R (5 ERETE AR R, B AR S 7)), X
P EROH Y R BRI TH E R iz, IFRESIRIRES R R E AR, BFRUSHERE—K
WSRIRAE IR B x += L AAME N x = x + 1 FAEROUEIFIEEREMAIRCE . FER5R IR A i
A x (NSHERME—WR. MH, ERHELT, EhizEe Reddrr, Wit it A E—
AH IR HIREZS B AR, 2 BB R T4

AT A, R S AR A TR 2 AT X 22 TR, B, ali] += f£(x) HiEA
alil, RJEXT £ (x) SR PITINERSE, RIERHERERHE ali].

I8 T HE BN TE ) IR 25 TC AN 24 H ARG B AT B0, BE5 I (A1) A TR (i B 1 A P X5 3 3 D (A
o MU, T ATREAAAE R BAEAT HAOBIAME L, SRR S A AT —tia B S5 —oisE
A .

XFEIEGI AR, #FERERY & T K Fo 5 ) B b ad L4 WE RS .
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7.2.2 bR AL 15 4y

A2 WRAE IR TE BT A oA i S M A A ] e IR ) o — 1

annotated_assignment_stmt = augtarget ":" expression
["=" (starred_expression | yield expression) ]

HEEALIE &) ZRHET (R H AR,

Xt AT B B A IRAE H PRIt 0, NSRS AR s A i, AR S ORI - A— IR
HEIRJENE __annotations__ W, X ANRAERMIR (MONAA SPREER) BUNEIBORIEARER T
S, BRSO ] S HAESR S AT R AT I A SR S A B il 2 H Sh B

XFFRFRIE AN IR H AR 00, AR R ARSI E I, AR BORE, HASRIE

%g;&ﬁ%ﬁ@ﬁﬁ)ﬂﬁwwﬁﬁ, % A4 B A ZAE S SR A o A 446 N 234 bR B0V Y 3l P
3K RAT -

WA T, AR S TEX AR SR 7l (WISRE A ) BTSRRI . W A fERACH
FRE A FOAGAE, MR X HARRIE, (HiR)5W)__setitem () B _setattr () WHEIL.

h=%4:

PEP 526 - 28 bR iaik 1232 000 Tini A (WaREREEMLrArs) REPEE, MARS
W Rk M TR

PEP 484 - RBIELR Z 2B T typing B DA N R BIFRT SR AR EA YL, nIgisS ot THAM
IDE firfdi .

3.8 MR EE AR PR A AR A VAL AT PARIAR A b U AR L. 2T, JESesihsl (FanR
IR ST RIEX) S PBOEER R,

7.3 assert iEn)

assert {5/ i AEAR P FP i ARSI = 1 i i 7 2K

assert_stmt = "assert" expression ["," expression]
TRIEIE T assert expression Z T
if _ _debug__:

if not expression: raise AssertionError

P EIE assert expressionl, expression2 ZfT

if _ _debug__:
if not expressionl: raise AssertionError (expression?2)

DS B B _ debug__ il Assert ionError F AR ARIN B R E4RTIBE, 1
FSHE _ debug_ EIEHROL R0 True, ZEMRIALATY False GRPIE @ AFTHENA —0). HISALES
SEIFR LA, S P A WA 22 assert ) % H R R0 o 380k B A PR IR (5 b 2 e
At HIRACED : AR BB A«

MRAEZ __debug_ RIAREM . N EAZBIEITEMRGE SN E .
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7.4 pass ifity

pass_stmt = "pass"

pass MR — BEPHATH, H2ER KA. B LIEE LRE - RE N EF AR ERITE
AR IR R I 5z, il

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del i&EH)

del_stmt = "del" target_1list
BRI E i, SIRMERY € O AR 2. IR FFEAIEN], et — LR .
H ARG R B3R A2 22 A5 B U W B B — 1> E A

ARE I BRI A R0 el 4 JRy i 44 25 (B R AL Bz s AR 48 e, BARE RIS i € R B %A PR e WA 1ER—
R global iBA)F M. WRIRLAFRABIE, K25k NameError,

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

3.2 MU A AEZ HICA T, AR AR FRAE N i S AR BR i B i AR R B, RRF A SRy a4 25 1]
H R AR

7.6 return M)

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

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

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

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

7.6. return if4y) 83
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7.7 yield ififty

yield_stmt = yield expression

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

yield <expr>
yield from <expr>

SEFT AT yield kiR

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

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

A Kyield i XMERATTIHSFyield 75X —T7.

7.8 raise ifih)

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

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

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

S KB R LBIRAE, EAEHIA L

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

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

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

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

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

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

The above exception was the direct cause of the following exception:

Traceback (most recent call last):
File "<stdin>", line 4, in <module>

Q)
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(R L —5)

RuntimeError: Something bad happened

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

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

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

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

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

S ERE AEAAE from FATHEE None fe i CH i ASII -

>>> 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

A ESRUE BT 5 — B, AR BT 354 — e
3.3 iR 5 None MIAE AT HHAE raise X from Y W Y.
33 METMA: il _ _suppress_context__ JEMSRIHIREE X EHSIER.

7.9 break ifif]

break_stmt = "break™"

break FEEIE ERSM BT for Biwhile TR ERAUD, (HA S H BT X068 PRI s R el 5
SO ERIARD -

EXARLRITNINZIEER, WEREIA TER) else T4, BaBkdiz 4.
WER—A for ThFR b reak TS, LRI G H AR 2 PRS2 Hil .

Ypreak FERIFAE M WA finally TR cry IR, % finally TR EPHITREFFEIE
EIFAIEER.
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7.10 continue i&H)

continue_stmt = "continue"

continue fEIHRIE ERSMBT for siwhile MEERFHRERIE, (EAS BT ZIGER A Y B E0k
PR BRI TRIEHSNZ IR T — .

Yeontinue FHERIIE R —A finally TRt ry RN, % finally THEHIITREH
FUETFIRTEFRE R — N U

711 import iEh)

import_stmt = "import" module ["as" identifier] ("," module ["as" identifier])?*
| "from" relative _module "import" identifier ["as" identifier]
("," identifier ["as" identifier])*

| "from" relative_module "import" " (" identifier ["as" identifier
("," identifier ["as" identifier])* [","] ")"

| "from" relative_module "import" "*"

(identifier ".")* identifier

"."* module | "."+

module
relative_module

FLA) import 155] (AN from F4)) S0P IIT:
IO 5 e 67 (| A S VA Syl | S S 1 78N
2. ka4 A5 A ook impo re ) K AR B I AR WA T E L — N E A 24 FR

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

AP IRAIAARAMM AR PENT 7 A 2 20 T P A, AR iid T g e AR 2 Fhk
B ELAIEER, AR AT T E Tl S A RGERI TG B TR . TR — SRR, W] RE SR T
EARE], S R, R TR AR I R] A AR T A

USRS AR B SR A, AT LA I LA =0y X — 2 AE Rl 44 2 )l 2
© WMRBIARZ GG as, WIRTE as Z M2 PRI B0 E 2 T 3 AR

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

o QRS AR R s B, AL SR Y B SR L Y 44 PR R E B R i i 4 S
AR b e 2 AL T o TS A RS lh 25T 7 P G 5 8 R 44 R o 17 0 TS BE LB V7 0

£rom JEA I i AR o 0 — st
L & from TRIMIRERIBDE, QA LESE S MBI IR
2. ¥Fimport A ER MR
L KA S AU A %44 PR S
2. WEREA, SIS ARAEAFE TR, R HRRR AR S AR R A BT
3. R AEBNZEN:, WHE]& ImportError,

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

54n:
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import foo # foo imported and bound locally
import foo.bar.baz # foo, foo.bar, and foo.bar.baz imported, foo bound.
—locally

import foo.bar.baz as fbb # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as fbb

from foo.bar import baz # foo, foo.bar, and foo.bar.baz imported, foo.bar.baz.
—bound as baz
from foo import attr # foo imported and foo.attr bound as attr

WRARIRFFIN RSO — RS (%), WA SR i A 44 FRERIF % i mpo e TR BT E R 1R
Ik 0 2 R 44 2 1) o

— AT E L AR S AR R AR 4 A R Rl — N2 __all_ RS EOREfE R WARA
EXL, BUAR TR, Hh WOz i e Lee A4 TR, 75 __all__ g 4
FREREW A A I L M7, WR __all  WAHE X, WAH LRSS ESERI G4
2318 PR B BT RDA R RIZFAF O ) ITRIAFR. __all  WSAREHEANAA APL, B H AR b
Yo AT N JE T APT g — P I (5 Qe Aseke P s ARG A AR )

WAELAFEA R FA - from module import * - (UFERIHZEG B AVr. ZlAe K ek sk Fioe b il
HERT| &% SyntaxError,

W45 BT AR BT AR R X AR 24— IR S S — N e, W]
PATE IR — A S 2 A AT A, A4 A AR TR £ rom Z )5 46 A PR R Bl A v
MRS, RAT AEAR T8 & V) A RS O T Fe e Y a2 a5 2 B2 D9 . — DRI
FRRNEPITFANESRITER M, WSS RR B — MRS EA RS RN B, K
WEHE. HILARARIAT from . import mod By FrAb{ & A pkg L NA— MBI, W& ARG
A pkg.mod. WERARAT from . .subpkg2 import mod W FTALNIE A pkg. subpkgl MARKEFA
pkg.subpkg2.mod. A RN FARBIL UL ELE A8 F 0 —F5,

importlib.import_module () BHH AR AEH A E BT AR RS .

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

7.11.1 future &4y
future % &) J&—FREFXTARIEAR IR 2, 18 BB R Y, 24 (6 AR o 1) R SR B> Python 4T HRCHH AL
SRR A TR O S

future TEAJH H B2 AR TR 5 P 5 A TR UER Python RARMMA MR E WA S . ERFET
TSR BAE SR AR E 2 F I R A TR 8 FH 2 P

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

feature = identifier

future FHALAHESERIHTF LA AL E B, m] DA BUTE future 10) Z HilAT HA:
o B SCRY AR (WERAFTE)
. R,
L, R
o HoAth future 1547 .
ME—F5 L future IR AJAYRFIE ARTE (200 PEP 563).
future 15/7) BT )2 F B BTG 7 52450475 9% S~ Python 3 BTiAT] . H A 145 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #
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with_statement, E1I‘]%Kaﬁijﬂﬁ%lﬁ7 HREAIRE2 e EHRE, HEeAH 2N T M5k
s

future 1EA7EJR 15 I 2B AT MR R X2 A T8 SR A0 o 3 A A A [R] 0 AR SR S B
BERE R B BRI AT IRAEY: (FIAHTIER ), AEX PG DL gnids il AET7 2 AN R 7
FORMRHTIIE . XAER P N REHER B2 TH 7 A 1EH

K TARATEE E W R ATIAS, i as ZEAE PR A AR D X, AR future 15A) 60 & AR MG FRE
W25 | K& rie i i .

EIEE TS SCHATA import iEAJAHF] : AEAE— DS SCRAFA U AR ERIER __future_, BRTE
AT futare 15A] T DA E ) T A

F N B 4T IHE X BT future 1545 5 (445 2 1

TR R AN SR B AR AR 2 Ak

import __ future__ [as name]

XFFAF future 1H4]; B R IE— 2R B RIRTE AR BR H 98 import 154 .

TEBAARE LY, 1%} Code compiled by calls to the P& FEE exec () Fl compile () BV T gmimIMR
PEUR BT — M B futare IHAJIAIER M 2 v, SRS futare 35 BT CHRIIEVERNE L. WATH
A PAIE S compile () WATESEMPAIE M - 1 2 FIZ R AT SCRY DA T 1R

TERZ B AR /R AT AR future TRATREAEMRRRS: S0 BUS IS A A R AR — AN REAR 1) 5 2l
T -1 IS8, HEAT AR FRIT, HizMAE S fuwre 154, ERHAESLEASTIHA
AT RIA Z SRR R

hz=%:
PEP 236 - (]3] __future__ 7 __future__ #LHI I HAIHEL .

7.12 global ifEhy

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

global WEAEAEH T EA MBI A .. BREWE RS s s & R R, Bhe
SRS mIRAEA T REA 3] global e, Ak H HAS R AT ASE a2 /AR S AU I 42 /AR &
TEglobal 1EA]HH|H A FRAFE [ — A E N % global A Z HIALE P .

TEglobal iEAHH| A FRA R E LS E, WARRRTE for TR B AR, class X, MR
BoE . import WBAJEAR FARAE F E o

CPython implementation detail: >4 5 {1 52 B A< 5 il 2R BT 1) s R |, (HRR P A I 24 70 F X R
i, FORARRR LI e S ol s il 2ok, IR UEFE P i & .

PO DL global EXTMTERAITES . BAUYS global 41 [H B g AEAT SRS EMEH . 4551
o, CETEIRMANE exec () RECFAFHREURDXNT S H 1) global {EA)FHA ST ¢.4-1% ek K0 1Y
RAGE, TS AEX AR AT AN 232 B S % R R B RS B global 1AM, X[
FEE T eval () fil compile () Bl
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7.13 nonlocal i&H)

nonlocal_stmt = "nonlocal" identifier ("," identifier)™*
nonlocalln/—JA{EfEfF)fﬂ'L‘HE/J%ﬁTEWZHIJTFJEEG@A 1@%@*55&6@%‘%5 SR DAIMPA AR R, X
FhOJREMREZE, N EMBRAT N2 E B R R a4 251 . A VPR B I S E A R

fERIERASN HAE A (BEBR) A g A B

Hoglobal IERIHFHIHIIL AR, nonlocal WEAIHEI YA BRI 1) Z HIAAAET (5 1 s
MZE5E (FEIX AR 24 IR BB 48 E AT ISR RERETC S S E )

nonlocal WAJHEH A FRAFEE Z HIAAAET SRl sk b i 48 5 A 5
hs%:
PEP 3104 - YiDAMNZEMBr PR #F: A Knonlocal i mMMILILH] .
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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
AR TR A G R . BAS T RSk PA— M ME— AR B SC B IR A — AN B2 4. 1A Ik
el AR —ALE R . AT DU AE TRISK I B 5 2 Ja SR A — AT — Sk sl S B
ZAMIRIER], S WA Z Rt — T 2. R M T4 e &ine
WA GTEA WRBRRAGIEN, XN IEMERA LN e lse TRBZE T 1 £ 147

’if testl: if test2: print (x)

|

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

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

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

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

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

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

8.1 if ifhy)

i £ TR R T

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

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

8.2 while if4y

while WA TAEFRIEAREF A E R OL T B AT

wm.nmn

while_stmt = "while" assignment_expression suite

["else" ":" suite]

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

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

8.3 for ity

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

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

FRAPNELSPORME 0 BWIZEE - DERNR . RENH expression_list Y45 HEANHE—
AERES, RER LRI IR A B — AT — R AR, R )Y 5B aR By —3% .
T 2 FEHRUETRAE AR (B DL A8 5 2)) BRI (B 45 Eﬁﬁﬁ% RIGTAAREINAT . 24T TR )
(X STFEFHN A B ERAFTI K StopIteration FHEBLZI KAL), else FHMFAIENIRFAE 2
Wit AT, I IETERR.

A FRE P break EATFERITHHF L LR EA AT else TAIE BT R R cont inue
ﬁ’jﬂﬂﬁﬂiﬁﬁékﬁ%ﬁﬁxﬂhBﬁ*ﬂ%%a‘#%ﬁ? WKL AT, BUEAERAE N4 else 1)
AT

for {gﬁﬂ o H ARG ZR P A R TIRE . XK 55 2 BRI BT A A, CFETE for MEIRA )
iy

for i in range(10):

QNiti%29)
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(R L —5)

print (1)

i=25 # this will not affect the for-loop
# because i1 will be overwritten with the next
# index in the range

H #5512 F B 24 TR AE DR R S5 RN S M s, (BN SRES ot WA TRA R SAIEHFTIRE . $25:
WHERE range () 2R E—AAERAEE)FS), & H T Pascal HfY for 1 := a to b doiX
FhRCR s BIG0 1ist (range (3)) £REIF)E (0, 1, 27,

ffiEl: AFHITEIEIR B T o — AR RS (X AT RE S A Tl A8 R s B s e ) o A7 —A>
WESTH RS PO R BRER T — N R IT, AUCRUET S ST Ry . PRSI B e 51 K B 0
el XEREURE A PR T 240 (BC2n0) M—01, F—IUtapid (B
PR AL B E AL BRAY S B AR S ) o R, AR AT AT 910 244 1 S T T 4 A — B0, 224 i
SAEPEEREY T — R PR A BE . X P EURRMT AR P85, TS M 1P AT ) I 2 X B Py ) 8 T 0
KB Im A A, BN

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

8.4 try ikt

try WY A — LA AR R S A LS A/ i B AD:

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

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

WA except TG EEEAIVCAS, TS AE AT AR AN Sk v Ak b ARZER 2R S Ak PR AR
URAEXT except A1k PR FGRACRIAII G K T 50, WIEORX AL PRES 1R R S Bal , e AU
FIVA AR ERSXER R R (EPUER B cry RS R 57 ) .

M| — VTR except TR, i FF RO (ELT 1% except TH)7E as KRBT 2 SHEEMN HAR, A4
AR R IIE - HiZ% except TRARFGINTT. A except FAJERLAA Al A TH T . 2433k
TR, Gl H Bty A2 JFRSIT . GXREME W T [ — 3 WA e A i E R
ANIEPRES TS AR T N R AL PR ry T, USNZE AL PR AL PR R )

B as F5 HARRIE N — D57 H0, ERTE except THIZEHRIN AR . X4 T

except E as N:
foo

' R SRS SRR, BAREE—A final ly FHIEMSIE T H—ANRE. AN EEFERBFEHER.
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BTSN

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

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

TE—A~ except FRIKBPATZ BT, A X FH A BAHCE sys Bibed, it sys.exc_info ()
Feifim. sys.exc_info () R[El—3 Jedl, HRHEZ. FHELGIAEHITRAN (S Wik E 2%
i ), ATERTFPRRRSE Z S SNBSS E A R EGR ) sys.exc_info () H{EEMK
50 (VAR JRAE.

WA ETT Loy TRERSA GRS, HFHRA I Treturn, continue Mbreak i), ALK
else THIFHIAT. else iIHFMTHEHASH AT except THIALHL,

WRAFAEfinally, ERME A HH MBEY. try TRSPEIET, BiFLilexcept fl else
TAY e WAL FA) R AT R AR B S, e S PRI RTT . finally FAPRFRAAT. AR
FAEWRAF 85, ERTE finally THIRRREHEFTI K. R finally TAIGIK T 75— 5,
PRAFH) ST 2PN PR LT 30 MR finally TAIAT T return, break Bcont inue ifH],
TR PRAT I S8 X 2 3

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

fEfinally FAJBATIIE], R ANBESRBUREEE .

Y return, break B{continue {ERIE— try..finally IEAHY t ry TIBAERREIATES, finally
FIEAWRS IR T,

PR R4 R Bl 2 o B AT i recurn IR IR E ). T finally THR)EZHEAAT, BILAE
finally FAIHBEHAATAY return IHA) R RGBT THY:

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

HRAFEWELFEE T MEF ¥ — I, H R raise BB EIEE A DAEraise 1% 6] —75
##

3.8 i 5#: 1 Python 3.8 Z 1, continue i ARRVFIELinally THIFEEA], XN ARSI

—/™ )
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8.5 with ififh)

with {4 T A ] L SO TIRE (B Wwith 158 B F L7532 %% —3) F X7 B AR e pd h
1o XAVFXIERAP t ry...except...finally R TEE2E L EHLE .

with_stmt
with_item

WA A “HH” Bwith BT SREaR:
L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
WA LT SCEBISN__enter () DAMEISEAE .
WAL P SUEIARA__exit_ () PABJGLEM .
KRN B SCEBIgRI__enter_ () Tk
WM wich iEA P —ANEEr, KH__enter () WERFMERFIRMEZL E .

"with" with_item ("," with_item)* ":" suite
expression ["as" target]

wooA »N

#E: with iBASEINER_ enter () FEREIERZAE R, W__exit () ¥R 2HH
Mo B, ansRAeExRT B bRs) R MR IR & AR A, WS HAO B R N A A e iR . ST
THIF 5 6 2,

6. PATIEAIA.

7. REFM BT SUFBERN__exit () Jrik. WPRTERRRR R R g, WA g
FBIE B E A S EAE G exit__ (). HWAIE, FHREE=4 None Z4f.

WAREAERPR R REFEY, HHXE _exit () FEMREMEAR, WixFHE2p9E
WoIk . MAGRIEENE, WZRE2PE0H, HokghdTwi th IR Z JEHTER .

USRE A A T S W VAOMNIAT A PR I, W H__exit_ () RRIHES G2, HRAEI%RE
AR M I 0 B AR A B AR AAT

PATR AR

with EXPRESSION as TARGET:
SUITE

TER X ST

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
exit (manager, None, None, None)

WMRALATH , WAL A wi th BARERAAFIZ A 1R OB g:
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with A() as a, B() as b:
SUITE

eV L BT

with A() as a:
with B() as b:
SUITE

3. SRR A TR SRR
hs%:
PEP 343 - ”with” ifi4y Python with iFHMIMTEHE . FRARH.

8.6 e X

BRESCE SO P R SCBREE X (S AR R 2R R ) —7)

funcdef = [decorators] "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

decorators e decorator+

decorator = "@" assignment_expression NEWLINE

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

parameter_list_no_posonly defparameter ("," defparameter)* ["," [parameter_list_s

| parameter_list_starargs

parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" paramete
| "**" parameter [","]

parameter = identifier [":" expression]

defparameter = parameter ["=" expression]

funcname = identifier

PRHUE SR — 2 AT TR A o BT I 1 24 1 Sy i 44 23 0] Hh Ry R RO R 21— D e on 5. (R
ATPATACE R B ) . XA BREOT A SR w4z R4 SIS N, VR eR Bl i BT (8 1) 4 )
[E B

BRBICE SOF AR L IATRER U 2 e B P A S AT 4R 2

— M RRBUE ] AR — A A decorator FRA T AL . 24 R BOE SONRFE AL 5% R BT SCAYAE T3k
HR R e R ORI SRIEE R AU — DRI S, BB RAE I ME—S B i A -
FLIR AR 0 B R A AR AR B EON R« 24 MigR & DARE T sU o BN A A

Qfl (arqg)

Qf2

def func(): pass
KREENT

def func(): pass

func = £l (arg) (£2 (func))

A Z AT IR UG BT A 2w 98 B 44 75 func,

3.9 WU HEAE: PRBCRTE FTTA RN assignment_expression K. EZ BIASH, HiEIENIT A
%M, HIHS 0 PEP 614,

A R 5 — 4 B B AR R T S DR R BRI __doc_ TR, WatiR %R docstring .,
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Y AWEBNT S B B A = 238 XEAERIEAN, ZRBOgrcon A “BRNESE”. TR
AEONMEMIES, KXY argument 7T VATEVE I g s, 6 MRS 0L T 2 ES M BOAER . R
—MESHABIMA, JEEEHTA1E"" ZRIRIES bR A BOME - XA )R IR R AL TEA - A
#ik.

BRINE S 2 ERAT BRBOE LN T B ATIITFPOR N XTG4 R ROE SRR 2k 2R —
W, MR PP AR TERRR I IR o X — mAEBNE S N AT AE N G, Bang1) el 5 S ay it
B IE AR S A AR R BB Tz g (BN 5 3G 7 —2) , WSz EEGAE B k.
%@ﬁﬂé%é\g]@ﬁﬁ%ﬁ%o Geid BB — NI 2 M None VESMERIME, IR i H i X Hb R H
AT, 4

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append("property of the zoo")
return penguin

SRR T SUAE 7 — 4 oo SRR . SRR S TSI I A T SR, 5
RFIGESE, SO KT S, SURMBAE. ML *ident i fier BB, AN
el — A TEAL R BB RSO BT B4, BIAK— 425 CAL. WIBRAE(E* *ident i fier” SOREIMTER .
E LRIl — BT OB TR T B, By — MRS 2 .
B+ identifier” 2 RHLBHE (U % BT ISR R ML X T BRI 10/ 2 ML EH
(UGB SR T S R G B A

3.8 MU AE: AILAMER] / BRBUESIRIE RS (UROLE IR S . S PEP 570 T £

S DA A triE, BRIBEHEES LRGN E": expression”, [LJESH ] A A IR, &
*identifier B **identifier XHMIESWMAI L. RETLAA “RE]” Ry, HIEXCHTEE ST
FJG "> expression”. XUEHRYEN] DURAEMIA R Python Fik3X . ARy IFEAEA 2 0028 R ALY
o ARE T DAME AR EON S __annotations__ J@MEH AR IE S 44 Bk ok S i BB Bk A . 40
MM T annotations import from _ future_ [, MFRESFEEITHMRAE A FEAF S AR IR
KAAHRE. B, BIISHERITRECE XIBERIE . FEXFMEOL T, AR R0 v R8-S B A THE AR
T e B B A I A [

QB B CROVESI— A4 BRAOBRK0) AR BIFEIA i G T A . XA lambda %
SR, SLUCHA Wlambda 7% X, —15. WHER lambda JU 3 EOUE L— AL S A8 der” if
o SAIBRRC PTUA R ) lambda 2352 5 S B M RIS B SRR 28 FEAD 20 . “de £ TR 5305 |-
ORBOR, R AT A& TR B

FUFDRERCION: BT XX e A BN T de £ 15 & XA R OF TR
i 3 o S B T T P25 BT DA 60 6 % def VA0 0 i80S B L 225

GrE —I,
hz%:

PEP 3107 - BRBbaiE: 5] B9 R BRI FLIE e HH
PEP 484 - RPN bRidpgbsiE S e e L RAR.
PEP 526 - A8 bidEny i B E IR AR T RE, G RAR BRI S AR R

PEP 563 - SERMBRIEARNM SRR AT 8 A7 Hp L SUOR AT A i A A 2 RV RAER S5 B A SR
CETEIViE
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8.7 I X

P SUMAE XS ISR E (S WATof 2R 2825 ) —T7):

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

R SCR— 2 PATIRR] . P QORI FE 5 45 RN % (ER ARAE S WA R), SR eI
HRR BRI — DAV TR R . B R TN RRLBINGR B 52K object; R, :

class Foo:
pass

FEMT

class Foo(object) :
pass

Bl IS RARRAE— A B AT (B W6 2 5 200 HPpediaT, BB BE 4 Jo it i 4% 25 (8] AR 1Y 42 5 iy
i), GlH, AR ERATREBUE o) MRREGTHRMITIS, HARAFTICRF 9825 77 1 H Ry i 44 25 ) 2
Pebfr s — A ENRBIS 2P, HERMN G EMRIR, BT I GRAFR R iy 24 25 0]
RATRIFAE AT 1) 4 ety 24 25 ) v 40 B2 52 o

TESMR N E SR PRI Y CRAFAEFT R __dict o SR MO Ay ] St HERT- 28K g Bl i
AT T8 5 SRR T S 2K

R QIR Lk PEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = fl(arg) (f2 (Foo))

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

3.9 i EE S En] i AL AR assignment_expression FeXEMi. FEZ BIMAT, HIEVENE K2
B, S PEP 614,

F)p DU R0 (RIS 0E SN E SO RO KB BT RSEp Tt 52, el @ pEnl it self.
name = value fEJN VAP IGE . RMLBIEIED WL sel f. name” KRR, il 177Xy
i)t RN S AT NS ey d s o AT 9 o ) - U E NN (R SR o7/ 2o W TR R K
FECRTUII AR . W] AGE 434 25 R A B AN R SE ARy i) S 1A

hz%:
PEP 3115 - Python 3000 Pi#j ke Koo 2E s BB MO S RTEEIFRIL, DA T anfef iy A e 28
T AR -

PEP 3129 - J&eMds WMZSR Mgt initisl . sBORr R iigt 2 4E PEP 318 shigi5 | K.
3 RIS I 55— ARV o B T 2P B 44 250l __doc_ A6 H , Lk %280y docstring .
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8.8 It

3.5 WUHT A

8.8.1 Phfirfisioe X

async_funcdef = [decorators] "async" "def"
["->" expression] ":" suite

funcname

" ("

[parameter_list]

Python Ppf% i PATEZ AN B _EHEEAIKIZ AT (B Weoroutine) . FEMALRAA AT, await Fl async Fi
WAFC O RE KT await ik, async for PWikasync with HFELEMMER R EiA F AT -

/] async def MEYAE S RELE 2 AR ST, RIFENTAEE await B asyne KET.

TEMRERR LA vield from FiksURf5| % syntaxError,
PV R R 811

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

8.8.2 async for it

async_for_stmt = "async" for_stmt

asynchronous iterable 327 __aiter_ F¥E, % ¥E S H B:1R [Blasynchronous iterator, ‘& W] PATE H

__anext__ J{EPIR M AU
async for WALV M S8 iR AR R A TR AL
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE X ST

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

while running:

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

HIESH_aiter () fl__anext__ () THRER.
TEMARR AR Z AME ] asyne for iBAPKS| & SyntaxError,

8.8. It
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8.8.3 async with &My

async_with_stmt = "async" with_stmt
asynchronous context manager ‘&—fhcontext manager, BEWSTEEL enter 1 exit J5 1k {EHFT o
PATR ARG

async with EXPRESSION as TARGET:

SUITE
e L ST
manager = (EXPRESSION)
aenter = type (manager) ._ _aenter_
aexit = type (manager) .__aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = wvalue
SUITE
except:
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

RiEBH_ aenter () Ml__aexit_ () THELENE.
TEMRERR A Z SMIH] async with ifHR)FF5] %k syntaxError,
hs%:

PEP 492 - {§i}i] async fl await {575 5CBLPMRE REHREAE ) Python v ig— A~ IE ZURY SRS, - HE AT LY.
SRR o

(Efeet
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CHAPTER 9

TR At

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 5% Python )3

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 CfHHA

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

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
o fENT— LR ;
o BT MEBY exec () BRBUFAFEIT;
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9.3 A A
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 ik XA

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

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SERERIRE MG

X2 5 Python iAHLTE , ELHARIUA M T2 M CPython f##r a7 1iE7A (2 WL Grammar/python.gram).
X HL R B BCAS I 1A AR A SR DRI A 240

i HIIARICIA & EBNF f1 PEG IR G IR R, s JRER— D75 . JEAFaGE 36519 70 AR FOR IR Al
M (EPESRAATICRLEA S PEHFE) . 1 ! FoRFmmi il (RIEOR R _ $ATIERD) o FRATEEM | 20
FiRFR PEG ) “HIPif” (FEtR4E PEG i INE D /).

# PEG grammar for Python

file: [statements] ENDMARKER

interactive: statement_newline

eval: expressions NEWLINE* ENDMARKER

func_type: ' (' [type_expressions] ')' '->' expression NEWLINE* ENDMARKER
fstring: star_expressions

# type_expressions allow */** but ignore them
type_expressions:

','.expression+ ',' '*' expression ',' '**' expression
', '.expressiont ',' '*' expression
', '.expression+ ',' '**' expression

|
\
|
| '"*' expression ',' '"**' expression
| '"*' expression
| "**' expression
| ', '.expression+
statements: statement+
statement: compound_stmt | simple_stmt
statement_newline:

| compound_stmt NEWLINE

| simple_stmt

| NEWLINE

| ENDMARKER
simple_stmt:

| small_stmt !';' NEWLINE # Not needed, there for speedup

[ ';'".small_stmt+ [';'] NEWLINE
# NOTE: assignment MUST precede expression, else parsing a simple assignment
# will throw a SyntaxError.
small_stmt:

Q)
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(e )

assignment
star_expressions
return_stmt
import_stmt
raise_stmt
'pass’'
del_stmt
yield_stmt
assert_stmt
'break'’
'continue'
global_stmt

| nonlocal_stmt
compound_stmt:

| function_def
if_stmt
class_def
with_stmt
for_stmt
try_stmt
while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ('(' single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)

augassign:
I Ty

T<<="
1>>=1
Tkt

vy )=

global_stmt: 'global' ', ' .NAME-+
nonlocal_stmt: 'nonlocal' ', '.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]
del_stmt:
| 'del' del_targets &(';' | NEWLINE)
import_stmt: import_name | import_from
import_name: 'import' dotted_as_names
# note below: the ('.' | '...') is necessary because '...' is tokenized as ELLIPSIS
import_from:
| '"from' ('.' | '...')* dotted_name 'import' import_from_targets
| '"from' ('.' | '...'")+ 'import' import_from_targets

(FOAkED)
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(e )

import_from_targets:

[ '"('" import_from_as_names [','] ")'

| import_from_as_names !',"'

[
import_from_as_names:

[ ', '".import_from_as_name+
import_from_as_name:

| NAME ['as' NAME ]
dotted_as_names:

| ', '".dotted_as_name+
dotted_as_name:

| dotted_name ['as' NAME ]
dotted_name:

| dotted_name '.' NAME
| NAME
if_ stmt:
| "if' named_expression ':' block elif_stmt
| "if' named_expression ':' block [else_block]
elif stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block.

— [else_block]

with_stmt:

[ '"with' ' (' ','.with_item+ ','? ")' ':' block

| 'with' ', '.with_item+ ':' [TYPE_COMMENT] block

| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block

| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:

| expression 'as' star_target &('," | ")'" [ ':")

| expression
try_stmt:

| 'try' ':' block finally_block

| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:

| 'except' expression ['as' NAME ] ':' block

| 'except' ':' block
finally_block: 'finally' ':' block

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

function_def:
| decorators function_def raw
| function_def_raw

(FOAkED)
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function_def_raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—block
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
params:
| parameters
parameters:
| slash_no_default param_no_default* param_with_default* [star_etc]
| slash_with_default param _with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &'")'
slash_with_default:
| param_no_default* param_with_default+ '/' ',
| param_no_default* param_with_default+ '/' &")'
star_etc:
| '"*'" param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
(T oigksn)
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(e )

decorators: ('@' named_expression NEWLINE )+

class_def:
| decorators class_def_raw
| class_def raw
class_def_raw:
| 'elass' NAME [' (' [arguments] ')' ] ':' block

block:
| NEWLINE INDENT statements DEDENT
| simple_stmt

star_expressions:
| star_expression (',' star_expression )+ [',']
| star_expression ',
| star_expression
star_expression:
| "' bitwise_or
| expression

star_named_expressions: ','.star_named_expression+ [',']
star_named_expression:

| "' bitwise_or

| named_expression
named_expression:

| NAME ':=' ~ expression

| expression !':="

annotated_rhs: yield_expr | star_expressions

expressions:
| expression (',' expression )+ [',']
| expression ','
| expression
expression:
| disjunction 'if' disjunction 'else' expression
| disjunction
| lambdef

lambdef:
| '"lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ', '
| lambda_param_no_default+ '/' &':"'
lambda_slash_with_default:
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(e )

| lambda_param_no_default* lambda_param_with_default+
| lambda_param_no_default* lambda_param_with_default+

lambda_star_etc:

[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ','" lambda_param_maybe_default+

| lambda_kwds

lambda_kwds: '"**' lambda_param_no_default

lambda_param_no_default:

| lambda_param ','

| lambda_param &':'
lambda_param_with_default:

| lambda_param default ','

| lambda_param default &':'
lambda_param_maybe_default:

| lambda_param default? ','

| lambda_param default? &':'
lambda_param: NAME

disjunction:
| conjunction ('or' conjunction )+
| conjunction
conjunction:
| inversion ('and' inversion )+
| inversion
inversion:
| "mot' inversion
| comparison
comparison:

| bitwise_or compare_op_bitwise_or_pair+

| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteq _bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or
| gt_bitwise_or
| notin_bitwise_or
| in_bitwise_or
| isnot_bitwise_or
| is_bitwise_or

eq_bitwise_or: '==' bitwise_or
noteqg_bitwise_or:

[ ("!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or

isnot_bitwise_or: 'is' 'not' bitwise_or

is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor

bitwise_xor:
| bitwise_xor '"' bitwise_and

[lambda_kwds]

I/l l,l
v/v &'
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| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

sum:
| sum '"+' term
| sum '-' term
| term

| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor

factor:
| '+' factor
| '=-' factor
| '~'" factor
| power
power:
| await_primary '**' factor
| await_primary
await_primary:
| AWAIT primary
| primary
primary:
| primary '.' NAME
| primary genexp
| primary ' (' [arguments] ')'
| primary '[' slices ']'
| atom

slices:
| slice !'',"
| ', ".slice+ [', "]

| [expression] ':' [expression] [':' [expression]
| expression

| NAME

| '"True'

| 'False'

| '"None'

| '__peg parser__'

| strings

| NUMBER

| (tuple | group | genexp)
[ (list | listcomp)

\
|

(dict | set | dictcomp | setcomp)
Al A}

strings: STRING+
list:

| '"['" [star_named_expressions] ']'
listcomp:

I

1

k%)
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(e )

| '"[' named_expression ~ for_if_ clauses ']'
tuple:

| "(' [star_named_expression ',' [star_named_expressions] 1 ")
group:

[ '"('" (yield_expr | named_expression) ')'
genexp:

[ '"(' named_expression ~ for_if clauses ')'
set: '{' star_named_expressions '}'
setcomp:

| '"{' named_expression ~ for_if_ clauses '}'
dict:

| '"{'" [double_starred_kvpairs] '}'
dictcomp:

| '"{' kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
for_1f clauses:

| for_if clause+
for_if_clause:

| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| '"for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:

| 'yield' 'from' expression
| 'yield' [star_expressions]

arguments:
| args [', '] &")'
args:
| ','".(starred_expression | named_expression !'=")+ [',' kwargs ]
| kwargs
kwargs:
| ', '".kwarg_or_starred+ ',' ','.kwarg_or_double_starred+

| '",'".kwarg_or_starred+

| '",'.kwarg_or_double_starred+
starred_expression:

| '*' expression
kwarg_or_starred:

| NAME '=' expression

| starred_expression
kwarg_or_double_starred:

| NAME '=' expression

| "**' expression

# NOTE: star_targets may contain *bitwise_or, targets may not.
star_targets:

| star_target !','
| star_target (',' star_target )* [',']
star_targets_list_seq: ','.star_target+ [',']

star_targets_tuple_seq:
| star_target (',' star_target )+ [',']
| star_target ','
star_target:
[ "*' (!'*' star_target)
| target_with_star_atom
target_with_star_atom:
| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead

(FOAkED)
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| star_atom
star_atom:

target_with_star_atom ')'
[star_targets_tuple_seq]
' [star_targets_list_seq]

l)l
v]v

single_target:

| single_subscript_attribute_target

| NAME

| '"(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

del_targets:
del_target:
| t_primary '.'
| t_primary '['
del_t_atom
_atom:

NAME
'('
V('
l[l

','.del_target+ [',"]

NAME
slices

't _lookahead
']' 't_lookahead

del_target ')'
[del_targets]
[del_targets]

|
del_t
\
|
\ !
| ah
t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead
| t_primary '(' [arguments] ')'
| atom &t_lookahead
t_lookahead: "(' | '['

‘v.v

&t_lookahead
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APPENDIX A

>>> HH)3 shell {YTHEL Python #&/R°F 0. 5 RN BETE Bk ds o AL B 7 sXHc AT i AR 191
o ATDARIR:

o e AR ARSI . AE— S ICIC R 2 E AT (delimiter, BIANSESR. J5fE9%. E45
SRE=519%) [, sRTEHEE — R E/ifR (decorator) 2 1%, ZH AFRAHERS, HH)5 shell #
/I TH L Python $278°FIC.

o FF# Ellipsis,

2to3 {334 Python 2.x s HEIE) Python 3.x L MEAY THL, & 3 B4 AL ZEHE A
PR 10, T 32 L R AT DS T S 30 T BT At

2t03 7E A MEHER X FE DA Lib2to3 Bl A s B3t 7B 1 i A8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (MIZAEEHIE) M EIEHE (XAE ABC) R4t T e R MM ik, 1
Elduck-typing (W F2UE]) MH7E. HABRERI AT, B2 hasattr (), HIBHAER A A5
HIEE R (BNl B AL #5 7 % (magic method)) . ABC [EIF [EJ#EfY subclass (FHEE]) , B MEIARSHER
H % —1{# class (FHE]), HA5A 4% isinstance () K& issubclass () #il; sH2E abc BALRY
[EIRASC 4. Python 5 #F £ [EIE ) ABC, HNERIEER (F£ collections.abe i) . #F (£
numbers i) . H (FF 1o B4L) K import FAFAR AL (7F importlib.abe #i4). &
AfPAf A abc AL AT 3 O ABC,

annotation ([EJff) —HELSAEL. class BME. pRCAY 2k ml AN BB O AEE) . IR, &0l F ARAE
[Eltype hint (BIEFHER) .

FEFEATIRG (runtime) , [ o5 0 (EVRE A A I, (BRI 00 class J@MEAIR X EVR, & [k
RETFAERAL. class FIBFAY __annotations_ 4SFRKEMEF.

#52[Elvariable annotation. function annotation, PEP 484 F1 PEP 526, i5S0EHi ¥ I aenyEIH .
argument (518() IR IEBLELR S funcrion (Bimethod) B, 51 %CH MfE :

o Bl425 7| 8 (keyword argument): FERRXIEN | PLERE)ISE (identifier, 4l name=) BHHEMIYE | L,
B2 PA ** 1A dictionary (Falt) ER{EWEIERNS | H. Bil4n, 3 Al 5 &BZPAF complex ()
L] o ) [ 5 |

complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})
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o 15 E 51 ¥ (positional argument): AJe B4 5 WG H. FUET | BOTHE— {05 B LA E IR E
B, A (2) fEE * 2k Wierable (PEWCME) PTHOTCHEBER. G0, 3 F S HRLAT
RN IVATCIE &

complex (3, 5)
complex (* (3, 5))

5| BB s A e R P R PR D e B, BRI S PG (e S il AR R B, w2 ER A S . TE
g b, ARAE S AR T AT ARG R — A5 18 HRPAS (i o i [ s 0

Sy 2 ORI parameer (Z280) W&H . & REE D5 ER2 82 ML, P& PEP 362,

asynchronous context manager (JEFRIZBISBIERIS) — T Hlasyne with PR A AT AIEEEH)
Yk, e SiEMEF  aenter () Fl__aexit () method () AH%HIN. B PEP 492 5]
Ao

asynchronous generator (JEFIGEIEZS)  —{W & Bl {Easynchronous generator iterator (3E[R 2 E14E #EEM
#n) . BERERG—MPasync def EFRAWHFEEZ (coroutine function), {HAN [l B {d
FTyield AN, AR —RITHitasyne for [EEME.

5 (AT REAE 7 A RS — AR A EA 2SR, (AE L5, Bl ae R FRER FEA BEIK
% (asynchronous generator iterator) . #—FIEM R ERENERE, IOELEH 52 B AOWTRE, DA
Fé.

— A AE[E B EE 2R R T e Srawait HER, Masynce for fllasync with kL,

asynchronous generator iterator (JERIZBEI:ZSEUREY)  — 1 thasynchronous generator (1R 2 [E14: £%)
PRI N R

& & —{Masynchronous iterator (FE[FIEENLES), HBEPA__anext_ () method #EIFN R, & [a]{H—
T 2 FE 4 {4 (awaitable object), sZWEASHATAERI A EESS R 108, HABEH N Myield
il yield ErE{E R PRy, BRI ERATIRGE (35 s S S E i oy Bd) . BaE
R HEABEIRE NS AP anext_ () [MERATERAY4AREERE, & ieE ki
BT, $H2(E PEP 492 f1 PEP 525,

asynchronous iterable (JE[FRZ2Ln[[EfCIE) —(EY(F, BRI PAEasyne for BRIARRHEE . S KE
BW__aiter () method [A[{E—{&asynchronous iterator (JE[EZFENCEE). B PEP 492 5] A,

asynchronous iterator (JEFRIZBEMRZS) — M B/ aiter () Fl__anext__ () method [1 4 {4.
__anext__ b ZH 0] i — ffawaitable (7] % f5 ¥ 2F) . async for & M7 AE [F & [EI AL 2%
f__anext__ () method Ff [ )] SER W, HF|E5|¥ sStopAsyncIteration 4k, H
PEP 492 5| A,

attribute (JEPE) —(ESELIEY) AR B OB, a2 {0 AEZS I8 (1] B 2 B 5K (dotted expression) FY 4% A %
SH. pin, ARYE o A EE M a, WEZEIERELL 0.0 BB .

awaitable (WZ5RFPIME) BT AFE awa it BRI BRI —{Bcoroutine (1HFR), B¢
B4 __await__ () method FyP{:. A5 [[E PEP 492,

BDFL Benevolent Dictator For Life (%5 {-2&### ), X4 Guido van Rossum, Python BRI

binary file ( HERIRER) — W REEFE BRI A bytes-like objects AL TCALER W) [P file object (AR M)
TIHERIRERP A LTRSS (e, wb B "rb+") BEREZE, sys.stdin.buffer,
sys.stdout .buffer, PAM io0.BytesIO fl gzip.GzipFile .

st 2 Elext file (SCFHER), ER—EEEFRAMTA str WIREED 1.

bytes-like object (JAfLICALERYITE) i 7 3% bufferobjects HEEEIRE H C-contiguous &1 [ AHI14. B
B bytes., bytearray fll array.array ¥, PANFHZH RE) memoryview Y. %H
AL TG ER P 4] 7 S P e ) Rk ) A T A O S AR AR . R R AR R
socket (i) #Fi%.

A UGER TR R R W . B SCUREE EE e R TR R AT R .
]S AR P 4% bytearray, VAR bytearray i memoryview. HAK)#A 20 i
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HEOR R AAAE A T S (TMERE AT R D) s e dE bytes, PAK bytes
YA memoryview,

bytecode (fiiyC&l#5) Python FYJF4AHE € bl 4 A (7 JCALAE, ‘& J2 Python #25X7E CPython % &% K
IR NS e oy fEEY, DAHEE TR A R BB E sk (]
PAAS FARE S5 4 1085 T s (E) (7 AL ) o &8 [P 1555 (intermediate language) | {8 [EE# A 74E —
virmal machine ([E¥EMRS) I, szEERRS S BT BAE AL CALAS 35 E AU M 2S5 (machine code).
BVERR, AOCALAE R 2 VAR R[] () Python [FIHERE RS 2 BEVER), AN BETEAN [ A1
Python 7 [ R 558 E

(LTI 25 2 n] PATE dis ASTAH R SO 4R 3
callback ([IMF)  VEE)S | bl R ¥ — I FIAESX (subroutine) B, 5 ARSI A IRy T BGBBUA T -

cass (BE]) —8 FH A g 7 & E RYF RN, Class /) 5 3818 % & {1 & method 1Y E 3, B4
method FJ PATE class it L (51]_L 3 f 7 #4

class variable (JHEIS%) —fH7E class i se, HIMERZLARTE class G (FEEIANIETE class [ ECHIH)
ARG

coercion ([EJiRIMR)  7E9 K (AR 7 ZUE)S | oM R by, R — AL [El gt 5 [E)E) 55— A [E Y
FE=CH(E] (implicit conversion) /2. i, int (3.15) GAFFESEIERES 3, (A4E 3+4.5 11,
TS B AFERRUE (—18 int, —{# float) , i M 5 | Bob HAE B EIEIN [ i 2 El2 421 5k
R, SR @51 TypeError. WREMGEIRIEAL, RIGEATA M5 MERES M2, ML
TP IERUL (normalize) EIRHIFIAGE, BN, % float (3) +4.5 MIAREH/E 3+4.5.

complex number ([E#() —EFMPABME BRGNS, 1EHTA BTG o2 [E— 0 5
EER A, [EgogeEEEEAr (-1 P m) MRy, BB HEREP a1, T
e Ri(E] 5. Python [Elg 7 EB X%, ERMEHWRIEAREREE; ERfafiE—mi
B 3 WEES, BN 3+17. A math BUATRIR THASHO0 N RER, #FMEM cnath 4.
%E@g@%rﬁlm%ﬁﬁﬁ%ﬂﬁﬁgmﬁ& WARAREA G E S e MR, ARERCT- REREE IR T DA%

A e,

context manager (f5BIA5ANZY) — M Al AFE dilwich BRSSP r REEMW Y4, MELERE
% enter () fl__exit__ () method ZK¥HIN, 2 [[E PEP 343,

context variable (%§5i88%) sl HALT DAREE BN SCAOESE A BRI . 8 SIS A T 44 [ 3,
fi# 17 [% (Thread-Local Storage), 7EH: 1, — il % #E R BMAT A AT RE LA A AOME. A1, B
T, TR AT RE G M, WS EE A g, EEETHIER BB
(concurrent asynchronous task) 11, 3SR EREE]., #52[F) contextvars,

contiguous (VE&N) R —HEE T 2 C-contiguous B2 Fortran contiguous, HI|'E &) g iR [E) 258
HEH) . Z4E (zero-dimensional) f % 1f [ #&& C A Fortran contiguous ., 7£—# (one-dimensional) [#i%1] 77,
A IH H W ZEAE RO 3 AR AR HESY , TR T IE) P2 A P LR IE RS « 78 Z4E1Y (multidimensional)
C-contiguous [Hi#1Hr, $Zac FEHS Ak B NE 735 B A (I H IR, el — R 51 sl R, 7E
Fortran contiguous [ rfr . 55—1{R 25 [ 5 bl

coroutine ([i#%) 172 HEIFE (subroutine) ff)—FH S (EI B FE M T 0. R AR 22 7 L M ey FH) 2 kot A
A5 — (R [ 2GR . AR T DATE 9 2 R[] B IR 1 B it A R AT EMREEAasyne
def BARXBEEANE. H52[E PEP 492,

coroutine function (LX) —fE [l Eicorounine () PWFRR. —EHFERREPAasyne def
AR, Bt favait, async for fllasyne with B . S #E5H PEP
492 5|\

CPython Python F£=3E & 1 HE B AF (canonical implementation), #{#$7i{E python.org . [CPython]| 18
IRTHAE L R0 DA S I B SLE A I EE T, A0 Tython 2§ TronPython.

decorator (Z:ffigy) M, EE&RES —MEX, BHEE G H ewrapper 5%, #iEHE-—fH%
F1y%E(E] (function transformation), ZREffi#eny & WHiH /2 classmethod () #l staticmethod () »

Fetfian ik LU RRRRE . DA W ek o SRR 3R R SRR

def f (arqg):

(N 4kZE)
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(R L —5)

f = staticmethod (f)

@staticmethod
def f (arqg):

Class WAAEAN R RS, (EAEIREI LA M. BRI ELES, H2E 508 &flcass
2 M EI SO

descriptor (HiA%) (EMIEFET_ _get_ (). __set_ () F__ delete_ () method [P, H—1H
class B —EFARRFRE , EREERELE T E e A R R s . @R, HH ab KBS, &%
E S EIR S B LR, &7F a /Y class FHLPE R A REE] b A8 0E, (HANSE b & —(EH5ARS, HIA %
JER RS method ErgiEny . SRS A BEMRE R APEA# Python AURBASE, WIEIEM R ZIhRER
Hpl, SHIEEUIERT. method. J&: (property). class method. [EJfiE method, DA %%} super class
(RHE) Mz,

PR A S method FYSE 2 ¥, W) 5 AL it 25 BA R 4 -

dictionary (‘F2yL) — 1 B W [ 1 (associative array), JH:rb T 52 1) 88 € 9l e 5 B(E . §8 0] DA AT ]
f__hash__ () M__eq__ () method ¥, 7E Perl Hh B EIREE] (hash).,

dictionary comprehension (‘pUi&s{iEY) BB A, HAEE R T ER PR 1 2 seR
T, FH ML RA—MFHE 1, results = {n: n ** 2 for n in range (10)} &
Bk -, BOE TR WHE 2, W2k, §6 5T R0LA,

dictionary view (FZMLE#!) 7 dict.keys (). dict.values () M dict.items () [E{EHY10HE
st . B3R TFHORIEE B AR, SRR T IE BRSO s e
B, ZEEH g s E s sy List (28%1)), ZEfH 1ist (dictview) . [ dict-views,

docstring ([EIW*yH3)  —{H¥E class. AL b, VRIS — S A B0 FESOR . R EEEN
WATHE G Zms, (e apignEasial, EWOA TS class. pRaNEiEALNY _ doc_ EIEH. H
JAEIRA =5 ] DA E)4 (introspection) SEVER , K e & W A [EIRH SCHA-FE R A AZEE (7 B

duck-typing (W5 FMIE]) —FERARGFHEMS, EALHEBRE MY BEREE 25 HA Ek
B AT s BUMACZ B2, method B & Pk & B4l g eE nl s i . (TR e & E ARG — R 1
Ak —EET, BEE—E2—EE1. ) HEEFNENIESEEME, KR
A5 RE £ L (polymorphic substitution) A& i & A EE G 1. 18T BUEIE G H type () 3§
isinstance () #FTHIE. ((ERa5EE, W FREN DAY %4 & 8] (abstract base class) A
7t.) Rifi, ElEEEER hasattr () #IE, SREAFP FE2UEEEHERS .

EAFP Easier to ask for forgiveness than permission. (F5 >R KA HAS ) BEH FAY Python 4§
AR G e AR A R SR S R A TE (BT % (R o s A1 T B TR 51 b o 3 Al () LR A
Her ORI 2t ry Mlexcept BIAR ., AT 2 HAMRES (a0 C) & RAYLBYL Jatk
TERL T ¥

expression (FEFIX) — B AWGEAGERREHREE . BAEEE, —MEHmE T, S, BT
1O R R W L R i Rt (0= 1 W (1B T= s T34 L S = s e o A S R = N ]
12, [EHEFTA Y Python 355 M # S B R . BN —Lstatement (BHR) AREWHEHEE R,
Flanwhile, JRME (assignment) 2 PRAZ, A ZEE R,

extension module (#fFEEE41) —fE DA C 5 C++ S B A4, ‘B H Python ) C API HCEEAZ. 0 K (i &
FEUAG AT 5

f-string (f2ip) DA £ 80 'Fr ERIB0 PR SO EBREE [f 8, RS X kah F & A #E
5. HiE2[F PEP 498,

file object (FSWft) — 10 3 (i 1 & 5 @4 2 B i (file-oriented) API (1l read () { write () %
method) ZREEVEIRIE EIRAIYI 1. WRIERE R Y Ewid i 3, & nelE o o 3 2 B i 2 5t
RHAER W e Ol RS (B Es A / . RO S R4 @ . socket (JFiJE) . E(E)
(pipe) %8) MITEHL. HEEW I WREEI 348 £ 4t (file-like object) B, % 37 (stream) .

HEELE, AR BURR =B R . BB = RS R LT A . EMBAELE Lo
BALPHOE SR BV EY R 2 M open () B,
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file-like object (KK§RWME) file object (REFRPIMF) HIFRIFEF .

finder (S4%Y) —MWYH, ©E&EREIELLY import (BT K loader (BALE)
¢ Python 3.3 F';ﬂﬁ ARSI Y SRAR RS LIRS F 4 B (meta path finder) € {#i ] sys.meta_path,
Wisk 1278 B F 4 2 (path entry finder) €fiff] sys.path_hooks.,
w2 PEP 302, PEP 420 1 PEP 451 DA T f# 58 £ 411 .

floor division ([a] FHUIERR:) 18] N SEARF 4y 25 B dpe e U S B B B2 [ vk . o) S BBURE R 1 B T 2
//o n, A 1L /7 4 WEHEASRE 2, B float (JRERED) ERIEFIRIMER 2,75 RE. @
HE, (-11) // 4pEEHRRE -3, HER -2.75 #ié T EEA4E%. #H2([E PEP 238,

function (PASR) —HERIGPRIA, EREEmIFIF [ Lo, TH DABERB ML 7] 3, &
ka%l%l"f%ﬁﬁﬂ%ﬁ"@leiﬁ@lﬁﬁﬁ o A Eparameter (S3). method (F5¥), VAR S HE LU
i o

function annotation (&X[EIF% ) PR —tﬁ%[% [EMEAE [ — @ annotation ([EIFE) .

Fg;ﬁclﬁl_.%%ﬁﬁ)ﬂ RREGR T g, EEEEY a2 WA int 518, Elgf M int [

def sum_two_numbers(a: int, b: int) -> int:
return a + b

ok U EV BRIV SEIEAE o 27 SUEE A REAN R .
st [Flvariable annotation 1 PEP 484, Y45 W IhRE iR .

_ future__ future \Ri£ X: from __future__ import <feature>, €5/ & iEasd FHTLEAE Python
*Klﬁ’ﬁﬁ?ﬁﬂﬁﬁ-‘*ﬂ%ﬁi.ﬁ{ﬁﬂﬁ EYREEEER, ROEERIRAL. 1 __future_ MRALHIGEE T
Jeature (Fh%8) VIREMIME. il import JABTAH S A BORAA, VRVT AR BT Tl BE 2 (TR 1
W\W%ﬁiJ?[JEE%%% , PAEEMR e (e ss) mlETEZrIhhE:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (L) HFCIRBNTIROE I, MR @A . Python BIFTHIR AL, 2iF
i 2 BFH (reference counting), DA K — {18 REIEVRS I I v B 2 G B (reference cycle) {1447 R4 [u]
Wi (cyclic garbage collector) HC5E . s [l Wi AT AGE T g o MLAH 38 HOgEA T2 -

generator ([E13y) —ME € [ml{Egenerator iterator ([EVEZREES) BIR. BEERG —FHIEFE,
EARFRKZEEERE T yield MERX, REEA RS, S H R for B, /2P next ()
BRI, BRI —E .

B RS I ARE R —ME 2R, (AR, TR RnEA BEIRE. BH—H%
JEMRERERSRE, st se BHTE, AR .
generator iterator ([EJZ:25EMRES) — 1MW tgenerator ([E1AESS) B PTESLIYILE.
!r@yl eld GEEERIREY , [ERCAEM EHATREE (45 ks s R B i oy BEAR) . EEA
REIXEEERE, EaRE LR AT (IR U IR0 2 J B B 4R 1 e =0 AN ] ) o

generator expression ([EV/EZHESRX) — (e R EEREAERNX. BEERG —MEFERK, %
Wi for 74, g FhEse TR, FE DA — MR if 74, s aEEe
[EI41 e ok 5 E A 22 A

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZMAX) 0 d 2R RAW R, 5% 8 =G B8R R BUEEC R R L. I
LS9 D o P WP A1, 2 ol i BE Y5595 (dispatch algorithm) 2(EIE

ek [Elsingle dispatch (B—3FHRE) #3E#RMtH . functools.singledispatch () Effifefl PEP
443,
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generic type ({Z2%I[E]) A rype that can be parameterized; typically a container class such as 1ist or dict.
Used for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL #2[Flglobal interpreter lock (4=3H 2228 8H) .

global interpreter lock (X FLEANEH) CPython ELyRa B (E I ROMEH], I DARREGRAE CHD A — L T 4%
REELTT Python [)bytecode (fiICALMG) . FHMMEY AR (LIEREYERME, dict) HEjH
WEGETAEEL (concurrent access) [ fG kg, AT T ARk CPython AU B/ . B E MM ELEas, &l
B RS 25 5 IE1 2 34745 (multi-threaded), {H A 2 S e 22 i LR A 28 BB EJ B AL i) — 38
447 (parallelism)

SR, AT, M BURE =0, MR AR T I A B ) S R
(computationally-intensive) FJfLHHE, W DARRIGE GIL. H4h, fE8AT VO W, GIL 44 2 Erpfiiis:.

W EEA A (MR ATAr ] B (DAUE R PR A S S R B ) 1055 I ER
U1, WEFE—Bi E— B E N, ARk . —GEE, AEveloa e mE, &
FRSREIRERT S, AT S o A A AR

hash-based pyc (#EEZEHEN pyc) —fEALICALAS (bytecode) B4, e (8 F AR ENE TS /& B R AR 52
IR IR, AR AR 2 Ee % 45 7 e K.

hashable (WARIAY) 0156190 0 47— (4 OEDL, 6 (A4 30 o D0 ook R (2%
il__hash__ () method) , FLW[EBLHAMY(FHAN K (EFHE—MH__eq () method) , HREE
e T 2 EF. s REA S 2 W T3 E Y F, T M8 HEE H R A AR ENE .

FAEEI: (hashability) ffi—{@4 477 HI{F dictionary (F88) A set (F£4) WA, HELELE
HE e SLER O A T AN

K2 BH Python A ] S [F A (450 2 vl #EEIR ;. alsfzcas (B4 list 5 dictionary ) [FIAE; A
g ZE e (10 tuple (JCAL) Al frozenset) , AR BN R EEN, EMA & A 2] 5
Ef). 2R E B class PUEG, RISy eru R E R 3 ER . T FALE A LR
BAMEY (BAFeME g i), me MR E 2074 8 e Mg 140 .

IDLE Python [ Integrated Development Environment (%% £ BH888E1E) . IDLE 22— F A 4 s Fl B2
#RIRNE, "B Python [FEEMEREATIUAS — R 9 F 1L

immutable (An[5EWrE) — @A B EENYH. STEYEOREET . T8 wple (Jodl). BEEY
P RARRERE Y o AR — O R (LB AT, MBS, — R e . e MAE TR ) E
EWEIH T, R A 6, B0 dictionary (F2HL) Hrfk—(F

import path (FEAREEE) —EAE (4820 ) MFIER, AR Bl ErE import BN, & #iparh
based finder (F:RAMARFMES) AN E . 1F import IR, M7 EFFEHEZHRE sys.
path, {H¥AT-EM (subpackage) M5, TWAHEEHKHKEMM __path_ BE.

importing (FEA) —ffliffE. —EBALH ) Python FxURG AT AR AR, 1) — AL i) Python

RS -
importer (FEAZS) —MREES K LMABAYIT: BB inder (FH#7) Widloader (BAZ) P
k.

interactive (FLBhI)) Python A7 H. B E s, &7 1T DATE LR i B 7 0l A BRI ORIE
F, STHATEMEHERI EMmE R . REES) python, RATHEALMEIH (ATRERE b 7R IR
REM Y RN ) . B R RBUIT SR AR A G R R EEIR % (RS help(x)) .«

interpreted (Fii#ff)) Python &—FEERERET, M AR T, N ME S TR Lo, WEH
RETCALE (bytecode) Ak HIAFAE . TG IS W] DA R BEEA T, AN WA A 57 5 —fllh
Fiid, METBATE . B S I sl S A R B / IRESE], A e Mt UE
EATIREANE . i2Eineracive (HEH))

interpreter shutdown (ELiEZ5BHPH) 7 Python ELRaSwi ZURBHPARE, B & —MEFRBYE, fEIE
W RE I A W B AR, B AN A TR B S R AL i . Bt & ZRIEN 35 e le %5 (garbage
collector) . 1a AEEIfEEE i F & H E MR ER 3K (destructor) B 555 F (1) [a] IF (weakref callback), (I3
P AR . A B PR P BB AT R A il B A AR 151 40, TR B e Fr MR A S R T BEAS T 1
T (R E T pa X AR A a2 i )
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HARG B F 2P, 2 __main_ BUAHEIEROES T EA S AHATE .

iterable (wENRE)  —FEREE— K [l e s S 1. ATIEIR A (4 (451 1 B0 35 g 1) 37 2

[E) ()& 1ist, str fil tuple) MILLEARFHIRIE], B2 dict, 45540, PARARATE AL

class ¥tf, HEgR class 5 iter () method B & B VESequence (J34) 8EE__getitem ()
method, {4k T ER 14

AER AT for EEANR 2 HAUTZ— T (zip O . map () w1 AT EA
HVEET g R A E# R iter (O B, B EEZY AR E—MERL. ﬁt.ﬁ%ﬁpﬁﬂﬁ’“ﬁf%
—HE AT (one pass) JHIE, (FHEERE, WHEA—EZFN iter O siEAFTERERIRY
F. for PR G BB HEIWREIE LS, B G — MR R G2 8, FATEEE 0 A
BB, BiisEieraor (EUREY). sequence (JF5) Figenerator ([EIAERE).

iterator ([EMCEY) —MFERERRNYE. EEMHPEECEEN __next_ () method (2T EIE
KRN next () ) ERF IEERNR H ST 8 A A ERIFE, 5% stopIteration
Biloh. vele, ZEMRISPFCH AT, M TTEE _ next_ () method fyif—20FnY , #EH & F
K5|% StopIteration, [EMCENEA —M__iter () method, ‘& & EEUCEMEAT,
PARFEEMC gt 2 T E A 4, BT DUF A K 22 i Al e el BV 0 2k 035 A . — 1 BH A0 191
4, RERZEER (multiple iteration passes) (2. — AW (B2 llst) TERRRHE
L iter () RAREHE for BRI E R, #eEE —MEmmERL. HHERER
& (znﬁlﬁ) e, H g AT s EMC R R . R e s AR ER S, FHAER
ARt — 0 25 25

£ typeiter SCHA] AR B B £ .

key function (ZpA=X) k=i 3H)F ¥ = (collation function) & — 1 B FENY (callable) pE =, ‘& & [a]{#—
{6 A HERF (sorting) B¢ ¥ (ordering) [fH. 4N, locale.strxfrm() #H K.i (WA
e HE B B HE o

Python "1 T H., #4252 DAsE R =R e 2 r s 4 . EMEFE nin ()« max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest ()
Flitertools.groupby () .

T8 yE T DA ST — MR, BIlAn, str.lower () method A] PAVEEIA A /NG HE T 1 4 bR
Ao B, — (AT PAGE 1 ambda B APEE, HIA0 lambda r: (r[0], r(2]). 7i4h,
operator BAHFRAL T = 1F 8 bR X B RS R =X (constructor): attrgetter (). itemgetter ()
methodcaller (). BAUIATE AN ek A i), w2 EnfTHER .

keyword argument (B 518) #H2Bargument (513%).
lambda i ¥—expression (GEF L) Fra ) —1# B 4% 4 7[E)p6 X (inline function), 7A3% B xCHE MY R SR AE

#£7 lambda B FEYE 2 lambda [parameters]: expression,

LBYL Look before you leap. (= J\M#&4T.) 12 M 4w 6 EURS @ (e A TIE I sk 2 1, WA e M
F. EHEMEEEAFP 708 R, HERR g a7 2 i r AL,

fE— L2 iTa S, LBYL A FE [ =B A1 1817 Z 51 A T BB (race condition) i
JEBE . BIGIPA FAEUHS 1f key in mapping: return mappinglkeyl, @RI —EFITHIE
BEZ BT Z AT, ¢ mapping TRER T key, RIEZAE=CHGHE € 3K JJEI W A] A 84 (lock)
s fifi fl EAFP il 7 XA iRl

list (:341) i Python [El@(¥sequence (J741). EVE B4 T2 list, T H BRI A RS = P —1H
[i5 (array) MG —(F S 45 ER 41 (linked list), B SOE2 RE B O().

list comprehension (HiZI&EAIERY) T A AOERL— 7 51 B PSR e R, [ ELAS DA {1
list [FMEMEEE 7Yk, result = ['{:#04x}'.format (x) for x in range (256) if x %
2 == 0] GEA—H5H list, HPpaa o3 255 @EE, Fra g i ox.). i 74
SRR . WRAIEE, H] range (256) HRITA TR A G HEI

loader ({AZY) —MHBEERRABAMYIIE. BUAEFE MAE load_module () [ method (J5).
EARSIE W finder (FAGEE) [E. HLZAEH2E PEP 302, Fﬁﬁ/\absnact base class (% &
M), #%2[[F importlib.abc.Loader,

magic method (AT J5i:)  special method ($55KJ5v5) BO—(8 AR IE =X W) 25
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mapping (L) —HERY M, ©LXBTEHENA R, FEEE{F abstract base classes (il 5 3 IS8
[F)) &, Mapping B{ MutableMapping Jf$5 € ) method, #iffl 4% dict. collections.
defaultdict, collections.OrderedDict Ml collections.Counter,

meta path finder (GLPETEMi%Y) —MEAHE S sys . .meta_path [ [EEH Y finder (FA54%). TTHE R
M gegi g 1 8 B 34 52 (path eniry finder) ¥ BB ARIH o
BTN TC IR R B A EY EEAE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHEE]) & class i) class. Class E 3R Fe €87 —{f class & %% . — 1M class dictionary (¢
Hi), PAJ—{# base class (FRHHE]) AY213 . Metaclass £ 535238 — 15 |4, [FI#7.3% class, KZ 8
R AR g R A B B AR . Python PAREZ BEAF A & REEE 7. H %111 metaclass.,
KBl B AR TR L T, (HRH TR, metaclass 1] PAFRBEEIK AR MED 2. 1
CH R RE B . Mg s e, BEWEEr . BRI (singleton), PAKFEE
HABPIAEFS -
22 R DATE U R B 4R R .

method (J5i) —{HAE class ARHE(EI & AR 0. 12 method VEEIH: class Bl —1 & P ey, I
EHEr iS85 B ENE 1 S — W argument (513%) (5] HGE FWREE] self). s52[E funciion
(W) Hinesied scope (IUIRFETER).

method resolution order (JjiLf#HTIE:) 5 MY RAE A A S R WAL, base class (HHI
E]) =0T . BIRE 2.3 a4, Python BLa Uil 1 ByE M, 72 [E Python 2.3 it
TR -

module (Fi4l) —fH#%E(T Python F2=CH5 Y 414K 547 (organizational unit) fHIF. BEALA —MH 4 251,
BAE R Python Y. B @#E Himporting WiAE, BEA 2 Python,

nazEpackage (B1F).

module spec (B&HHIRS) — M2 2H, EE&HREABAR import M &il. B2 importlib.
machinery.ModuleSpec [—1{# & Wl .

MRO 3#2:[Elmethod resolution order (J5fRATNETE )

mutable)(ﬂ%%ﬁﬁ) AR A E T, AR EMR 14 O o B2 Eimmuable (AW 5
).

named tuple (Fff#4C41) 735 [named tuple (Fff457C41) ) 2354 tuple 4R LA RUEIDK class, H B
A& 7| (indexable) TG 2 AT DA B 4 J8 PR AAEI . 35 SERUEEY, class AT DARAT HoAd AR5

A E)E A2 named tuple, f35H time.localtime () il os.stat () BEFE. B—HFEHAT

fE 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

A named tuple 2 EZEHE (40 EF1) . 83, —{F named tuple 8 7] DAFE—F IE L class 582K
Har, HELG% class @#EK H tuple, HEFR TIAMA (named field) BT, @51 class i PAF T
fnEs , ] DABE A Lk ek =X (factory function) collections.namedtuple () JRES.. HBE M
T — LMY method, 38 4% method 1] {24 T 55 ok ()41 named tuple 1, VAR EIAY.

namespace (fyH2%5H]) SBEPREAIHTT . M 2s M2 A dictionary (FHL) BRECVE. A RN, 2
) M Elg a4 25 W, MAEY s (76 method W) WA HARMI G225 WM. v 25 #E B 1k d 4
e, RN, Fl, KX builtins.open Ml os.open () i B MRy 4 25 H IR
AR i 44 25 T LR o PA DI A 2 W B A A E BV E— (M ek =X, ARGt ] Gk L mT 4. il
40, B H random.seed () 5{ itertools.islice () BfEHIFE R, 8204 FEH random
Ml itertools BIAHIEEAE.
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namespace package (Ar#%iMIEME) —{H PEP 420 package (40F), &I\ REFE T450F (subpackage)
— R v A PR RV SRRy 2k, it FLALB AR PR R — Mregular package (i
AP, FEEMEEG _init_.py EEHE.

2 Emodule (F4H) .

nested scope (LK) REEIZ: M5 E 5% (enclosing definition) HYi S B RE Ty BRI, —1H e
XMARAE T — MR e s, WEERE2 Mg M. @i, aHzEET, 3
RATE PSR P 7 2 O, T S P o [t S A BT (R A Pl U R A TRV, 4
Tl R AR A A 44 2 ] P RO A . nonlocal ZRHEFEAMNEVEREGETE A

new-style class (Wi XBE) —(HEEH, ©2EIIEINA R class P04 B K class Jalkg. 76530 1)
Python iR A1, HA B class A4 REff ] Python BUHT . ZHITIEE, B2 slots . ik
(descriptor). J& 1 (property). _ getattribute__ (). class method (¥H[EI /%) Fl static method ([EF]

eII5) -

object (¥ft) HAMRME (EPEsfE) RpiEsiirE (method) MIEMERL. B MR fInew-style class
(HiE) A4 base class. (FEIRAHED) .

package (£5f1:) —1{W Python module (#£#H) , B W LA & THL4H (submodule) 5% 2 & [EI ) 1 & 4
(subpackage). FHT LT, Bl __path__ EYER-—# Python #i4H .,

W2 Flregular package (IEFEA:) Flnamespace package (fi44 23 .

parameter (Z28() Frfunction (PRZ) B{ method FFHF AT —1H 4% EHY (named entity), ‘BEF5HA% K FE
[Elge 2 ) — M argument (5|9), BifrFLefEE RN 2 M5 #. HAA TR A Y 2 3oE

* positional-or-keyword (7B e BT ) FEIH—(8 Al PAd e 4 B al R VEEIR 42 7 5| S g
518, EeSMTHBEE, FIanPA TR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only ({EFROZE) : $5H]— M A BEHL I AL EARBLA T | e, 7E ek e S 2 80 =
WM /50, wnT DAERZ 7 OCHT T E SR IE RO E 2 8, HIANLAR i posonlyl 1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

 keyword-only (FEFSIHBETF) : H4H]— (6 FAELA B BRI BERO 3 e, 1206 208 3610 2 051 %
1, 5 f (F 5 M 7 28 (var-positional parameter) s LALY * 78, HRATAE I 7
TR S, (1AL R kw_onlyl il kw_only2:

def func(arg, *, kw_onlyl, kw_only2): ...

* var-positional (fEREMEIE) : 59 —HBELMERF VIR BL 7 5 | 3 (TEC B 2 2
HEZEMOIET | M2 AN . BRSO ERIE 2 EA T E L~ AGESRR, Bl NY

args:

def func(*args, **kwargs): ...

* var-keyword ({EZ¥ER BT ) FEAPTRHRALE S BRI TS [ (FEC gLt 2 Hi2
WA SE 5| B 41 ) o BB USRS BT H N~ REFRA, Bl
Bl HYy kwargs.

SR AR | U B AR s 5, 0T DAE— 6585t 1 5 | R o TR (-

bt 2 BN B F£ Wargument (5130) BH. # A EFH5I M2 B 2E. inspect.
Parameter class, F4 7 LEH, DA PEP 362,

pathentry (Bf8IHH) TEimport path (MEABAE) HE—(EGLE, Wiparh based finder (FEJRBEAER AR
) W2 E AR import FRIA .

path entry finder (PRAEIHH SHGRY) ¥ sys.path_hooks Ht ¥ —{ 7] WE0Y 4 {F (callable) (& B —
\Epath entry hook) it Bl {84 —F finder, "B FI1E QA DA—AWpath entry g iFL4H .

B A IR AR TE B S A 2 B /E Y method, 352 [F] importlib.abec.PathEntryFinder.,
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path entry hook (BfRIHHE) 1 sys.path_hook FFEAH—H AT FFIY {7 (callable), 7B HITH AN
TE—BFFE ipath entry T 3R, I B [ E—fpath entry finder (BEASIEHH FH4s) o

path based finder (FLRERFEHTaGZS) THRRMUIEIE F 48 2 (meta path finder) Z—, B &HE—1fimport
path H1 8 5H

path-like object (B fSHIME) —(HFERERRFHBNPIE. BEEYIETAZ— £ REEN str
8 bytes P, s —MEE os.PathLike @M. FEWIFIY os. fspath () P, —{H
718 os.PathLike W E MW LETT DAt iEEIE] str 8% bytes R RSIELE; T os. fsdecode ()
J os. fsencode () HI4HEIR] AR str M bytes f%EH., B PEP 519 5] A,

PEP Python Enhancement Proposal (Python 34[EJ#£52). PEP & — s wHEIASC{:, & 6EE) Python fH 47
LR, BUEHEIA Python [ —HFT U GRS 3% DI e M AR 7 MRS . PEP M % BLPE (L 1R i 16 A7 AL i
PAS B HE R T e i A R P

PEP (WAFAEH Y, &SR E R AR o R PR 58 . AL o BRF SR B R B AR, ARE A
Python [kt ISR AFEED, 5 Sem Ry - 2 . PEP (/3 2 B st /e pt i B g v sk (e ) S 3
.

#2([F PEP 1,

portion (¥5y) TEHM—HEH) R (WATREREAE— zip Bl) | 15 SURE SR R — (8 v 44 25 TH]
£ (namespace package) T E Bk, UN[E PEP 420 F11EFR.

positional argument (¥ 5[5 2 Eargument (5]4#f).

provisional API (547 API) %747 API 245, 1818 E M M2 (backwards compatibility) {4355
W, HCERHERR Y APL, BESR G, HET M REETr, B EERea ERE T,
B Z OB AN BRRER LT, e g BB g A A EE (2 EkRs M) . SE
s EIR e i EI A —— G APLAE A L BIARZ 58 1 i A B G B aR e, A &84 .

RIGESE A AT APL, [ ASHIZS I 8 ot Gt E) [ B g s ) — S ME e s 3
38R sl AT REHR HH — M T A A R IE 5.
T {30 AR (A A v R X e R 2 R [ S BTt A, T A 2 e T R ) 25 8 A B ) e B
#52[E PEP 411 TR HE Z 401 .

provisional package (¥{7E4}) #&Eprovisional API (847 API).

Python 3000 Python 3.x R AERE (R ALARTRITER), BRFES 3 A2 e Rk, ) ol
PA%EES(E) [Py3k].

Pythonic (Python Jalfkiry) — AR —BARAM, EMEN T Python 555 e ST GG, A28
JHFCARE 50 ARG E RS CRG . Bildn, Python i R —REEMENIA, MMMl ror BR
B, HE A ER T TR T ERE . 32 HAsE S DE SRR A, T AR
Python fit) \AT IRy & 8 1] — (R e e AU -

H¥

for i in range(len(food)):
print (food[i])

2T, DA IAE R . 3HA7 Python Jalf :

for piece in food:
print (piece)

qualified name (FRE#fE) —H [ZoMEARE], BHEURKE — AL S AE I 8] 24l v E 2=
class. PR EL method (1) [#E48 ), 40 PEP 3155 Rl iEFE. HRTEEA KA class T 5, PRES R
Y24 R[] -

>>> class C:
class D:
def meth (self):
pass
>>> C.__ _qgualname___

CF i gkss)
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LR
o
>>> C.D._ _gualname_
'C.D'
>>> C.D.meth._ qualname_
'C.D.meth'

RGN, ©ATRE & & (fully qualified name) ;23R ez AR 5 BB 73 PR BR AR, ALFEATART
AL EM, FIil email .mime . text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count (ZWGHE) HR WY S RREL & —HPH2 EEHECFFRRIFR, oy
[ Tic E (deallocated). 22 MEF1 G #7E Python FE U HHE AT, (' [ERZCPython B AE ) — 11 B 8
JLE. sys BAEFR T M getrefcount () Kz, &7 antfliml DAREIY 3% o X 2 [l 8 — (i 45
Y7 2 BB

regular package (IEBUEPE) — (@ SApackage (B1F), Hlan—MEa e _init__ .py LM HIE,
Wk 2Elnamespace package (i a3 EEMLE).

__slots__ 7t class [ERBY— B &5, TS B BESEE A B OB M, LAY RED] dictionary (34,
PREGEFOAES . MR TR , (HE A B DA R, S50 O B A ISR A (1] i R e o g
(memory-critical) f) i FI A& = A7 AE R 20 1 2 RS T

sequence (JE§]) —ffliterable (RJEWCHIE:), BB getitem () special method (4F5k ),
BRI AR ESCRA TR, [EEFR T —MM__len () method ZR[E1E % FH R, —Lk
Flz s BEMISE 1ist, str, tuple fll bytes. #EIEE, iR dict I getitem ()
M__len_ (), HEHHHEE B (mapping) MiAEF5, FEHA K ;=02 6 AR immuable
HE, MR

% KL H(E) (abstract base class) collections. abce. Sequence E3% 17— 58 L & 1/,
AEILR getitem () FM__len_ (), ®EWM T count (). index (). _ contains__ ()
M__reversed (). EAFMIERAHENEE, wJPAFH register () #IHREHEIE.

set comprehension (JEAEAIER) B, A A B8 ol [EA 4 14 b i 438 B 43 ¢
%, ﬂ%ﬁﬁfﬂ%ﬁ%%#ﬁ] set IEH%O results = {c for c in 'abracadabra' if c not
in 'abc'} GEE—HFER set: {'r', 'd'}. FH2EI R RELFRGLT.

single dispatch (¥.—3)%) generic funciion (ZZpR) FREER ML, FEUl, EVER SN
—5 | #r A(E].

slice (VJ)y) — MW, Bl S — Bsequence (Jp3)) MR —iB45r. @ —BYH W2 i
M FEEFFSE (subscript notation) “[1“, #E 4 ZMH T, AEHFZMMEHE, HlW in
variable_name[1:3:5]. FEHGE9E (M) £F5efiERR, & slice Yiit.

special method ($§#kJiik) —FEE 4 Python [ BTN method, Fjis S As A EI AT REAE B, 54N

fJ.H?i - JE T8 method 144 R € 7E FHEEAN 45 2 A Wi FKE). Special method 72447k 77 i & iy w4
i

statement (BfiAX) BRAXE—HEAL (suite, —FEXTE [RIL]) HA—FB. BAKXAT AR —
Hexpression (GEFX), SR EHMHET (HlUNis, while Bifor) MEZHEEMZ—,

text encoding (3L #if5) A string in Python is a sequence of Unicode code points (in range U+0000--
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

text file (30 7PRER) —MREERIE A str WER—ffile object (REEYIME) . W, UFHEE
BX | A U 0 A 28 1) 1 OB (byte-oriented datastream) [E)€r [ B) g Flizext encoding (SCF-SiHE) .
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ARG T AR (et 8w ) BEMREZE. sys.stdin, sys.stdout DA
io.StringIO BENHI.

St Ebinary file (—HERIESE), BR—HAELGEBRE A 15 T4 B (bytes-like object) FIAE
ES7/ LN

triple-quoted string (= 5[95El ) =S5 ( <) SH5158 O) WEEER N —FFE . BERTM
EIEA R ALE R 5 98 2 B i g b eh e, (HRERFZIERN, EMIEMRA H. EMa@iR
PAYE 75 FP A & A BEE) (unescaped) (1 B1.5 | 58 A8 5] 58, 1M H &M A 55 F3# 457 JC (continuation
character) 5 A DABS R AT, 35 A5 2 94 4 55 (B RH 7 R R R (BT

type (%E]) —f Python YA EIE e 7 @A ERHA A Y F; AR08 P PR —ME 2UE . — i
HRERMTANEMN __class__ JBHAAFEL, HPA type (ob]) AR

type alias (REIE1$) —HEBER G, S BIEE E 4 —MaRET (identifier) A .
HIFIE)4 it a4 2 [FI32 = (type hint) 845 . Bid:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FTPARIE R, R AT

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

w2 typing fll PEP 484, A IIhREMEE

type hint (BIEWER) —Fannotation ([BFE), BIFE—MEEE. —1F class B 5 — 1 & =10 2 85k 0]
R TE I,

RIERR S 2SR ERY 1R 2 4% Python [E1HIAY, {HEMSERZES M THAA H, EfE)B) IDE
SERAER G 4> (completion) FIH K (refactoring) .

4 Y 5 M. class JB MR R R 2N O & Ik s ) M B ER R, AR W LA fE A typing.
get_type_hints () RIFHL.

i 2 typing #l PEP 484, 7 M INRERIHEA .

universal newlines (WiHI[Ef73200) — MRS SCFIR (text stream) B 52, €% DA BirAg 1945 (B3R (E)E)
—ATIAE A Unix f7RBAEB] ' \n'. Windows fE%] '\r\n' A/ Macintosh # ] '\r'. #H2([E
PEP 278 F1 PEP 3116, PAKJH bytes.splitlines () BYMHINAE.

variable annotation (52U([EIF%) MG class B iannotation ([EIFE).
[Ef 5 3ok class PR, MR(E 2SI MEN:

class C:
field: '"annotation'

SWMEREE R MR L ERR T (ype hint): BN, SE0ESBHEINERIG int (CEE) (A

count: int = 0

st U EV BRI REYAAE 7 A7 02 00 WA E &) B A REAN N R
#5 2 (El function annotation (FEFNERE). PEP 484 1 PEP 526, % I IhHengiiR.

virtual environment ([E5E8REE) 17 VER B (cooperatively isolated) f¥1f 7845, AERE Python ()
F A AR AR DA B R T 4] Python B(EIE 4, 1A € 38 ] — (M 2R &t _LE A7) HoAth Python JiE F A2
KT EEATE.

His[E venv,
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virtual machine ([EIEERERS) — 8 5¢ 4 b 0CHE 7 2 S8 19 BB (computer). Python [ [E) e 4% & & #117
Hibytecode ({TCALTE) Ak ¥k A (LA

Zen of Python (Python Z[F]) Python it /sl ST EL R 51 3, HLEIAAT B i BRARRIGE LR 5 . L)
KA AEB A EE) X RATICRIMA [import this] AHREIE.,
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APPENDIX B

BR 7 e B S

i SEEI] SO 7 Sphinx  (— & (E) Python [EIW]SCHF IR RS O SCPRIERERR ) 4B reStructured Text 45
TR R AR R i

Wil Python B B, ik H 1155 1 T EI SCARBLE AR BB BAT TR, AR ERI AR, #5572
reporting-bugs F{IAT, [EVEAHB . TR EGDH BB AL

Gt
e Fred L. Drake, Jr., J§ff Python SCf4 T H AR AIEH DA — I EISHITEE o
o Al reStructuredText 1 Docutils T.ELZH % Docutils .22 ;

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

B.1 Python {1 ok 411

% NFR I Python 13 M35 . Python 4223 p% 2 )& A1 Python [FIH] (4 B kil . Python B (E) R 4G i h
TAT M ERE R, # 7 Misc/ACKS .

TEFAE] Python A (1488 g B B8R A 4 3 35 [EDRR A [ET ] SO - e T A B R g AL A !
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appeENDIX C

HEETEEE P

C.1 ikisaTiL

Python 2 1 7 B S22 0 5 AR R 2T 97 B (CWI, R https://www.cwinl/) [ Guido van Rossum & 1990
ERFHETAE, B 2/EE—EEE ABC SEE1E4E . [F)%8 Python 08 T &£ 3K B Hifth A EER,
Guido {32 H FEAEH .

1995 4E, Guido {r4E JE 5i M 25 WriE i B KA B iF 9T A 5] (CNRI, 5, https://www.cnri.reston.va.us/) #4548
fliAE Python fit) T4, EWEAREIEFE 7%l iy 2 AR A .

2000 4£ 7. H, Guido F1 Python #%.0» B % [#] ) 2% 2| BeOpen.com [E])i{,37. T BeOpen PythonLabs [# [ . [
4+ H , PythonLabs [ P53 Digital Creations (¥i[E] Zope Corporation; & https://www.zope.org/). 2001
4E, Python ##43L4-6r (PSF, K https://www.python.org/psf/) 37, g —{HEEHEA Python FHE %2
EHEIRENT A7 1) IR R 44K . Zope Corporation J& PSF f)—H & & &

Jir A7 B Python JRAKSZBHIRAY (A BB EFE, 2(E hups//opensource.org/) . M b, KEH{HAE4
By Python JAS, o2 GPLAHZAH; DAR FARAE 4 25 M A 1 22 [E.

#EmRA | FHA AEfy Bt GPL Az M
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI =
1.6 1.52 2000 CNRI 7,5
2.0 1.6 2000 BeOpen.com | 75
1.6.1 1.6 2001 CNRI 5
2.1 2.0+1.6.1 | 2001 PSF w
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 =
2.1.3 2.1.2 2002 PSF 2
22 PAE 2.1.1 2001 £4 | PSF =

fiiE): GPL MIAREIAZ RN 21E GPL N #[E] Python, A4 GPL, 1) Python $ZAEHS AT DA 455 (1)
BRI A, (A B 5 o IR . GPL AHZR B #2 HE 1S Python W] PA%S & A7 GPL R
SE R HH B ERRERIARTT.
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IR 2SN T, £ Guido FRE NIATH, FfHE LA 1 B [ R(E AT A

C.2 B A¢ ISk DL IR )5 XA ] Python fy45 &9k

Python FCHFIEI SR RZAE 2 LR PSF 424 &4

% Python 3.8.6 B4R, [EIHASCH:rpagaifl, R BN HAWRE XA, 2908 FEIZHE (dual licensed) 7 PSF #%
WEA #1 VA K Zero-Clause BSD % #¢ .

A LEHAN A Python SRR BLA R R B0 S5 SEARRER G BB REZ LR — g . B RE 2
FHERI A SERETE L, 2 O T 3R 09 34 20

C.2.1 Jiljt PYTHON 3.9.14 [ty PSF {ZHEA 4

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSEF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.9.14 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.9.14 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2022 Python Software Foundation; All.
—~Rights

Reserved" are retained in Python 3.9.14 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.14 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.9.14.

4. PSF is making Python 3.9.14 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.9.14 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.14
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.14, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee, .

—or any

8.

third party.

By copying, installing or otherwise using Python 3.9.14, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 J{]ji* PYTHON 2.0 1 BEOPEN.COM i 4

BEOPEN PYTHON BHIRFZRES 4055 1 I

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(R
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granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 J{jiA PYTHON 1.6.1 1] CNRI £ZHi A4

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,

partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
[QiE3)
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sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 J{Ii PYTHON 0.9.0 £ 1.2 1) CWI £ZHEA &

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted, provided that
the above copyright notice appear in all copies and that both that copyright
notice and this permission notice appear in supporting documentation, and that
the name of Stichting Mathematisch Centrum or CWI not be used in advertising or
publicity pertaining to distribution of the software without specific, written
prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE,
DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.2.5 Jijjt PYTHON 3.9.14 [EW] 3¢ fFFIf2 AAi5i¥) ZERO-CLAUSE BSD #ZhE

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Bk (I v 452 Hl Bl et
A R A B UM A SR BRI AL, $50R7E Python BEEVSUAS s B B 26 =y e

C.3.1 Mersenne Twister

_random BAH S T LA hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html ] N
EZFIRE RS . AT 2R AR U Y 52 8 i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array (init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 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.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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C.3.2 Sockets

socket fHAH{H ] getaddrinfo () fll getnameinfo () R, B7E WIDE EZ (http:/www.wide.ad.
ip/) [El, AT R A 28 rh i Al -

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.3 JElH2L socket Jits

asynchat fll asyncore fAL AL & DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies HiZH L& DA AR :

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 HATiL[F]

trace B W& DA
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode £l UUdecode 3

uu AL DA :

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

- Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML s i sy

xmlrpc.client PEAHALE DA FE:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3. Hlk(Eik B2 M St
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C.3.8 test_epoll

test_epoll HIgL{l A FugH:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select B kqueue 71t & DA R RN -

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash. c #§% 4% Marek Majkowski’ 5L i* Dan Bernstein f{] SipHash24 JE V5 EAE .
PAT R -

a3
@
o

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod Ei dtoa

Python/dtoa.c HEHALT C ) dtoa Fil strtod B, K C BB B 7 BE MO 75 HAHEE]. A%
Z 2T A David M. Gay @7 [ 4445 %8, 1235 BLAE T AGE http://www.netlib.org/fp/ N#. J* 2009 4F 3

H 16 H kg 22 i) I it 5840 5 DA T iCRESEL A A Y -

/****************************************************************

The author of this software is David M. Gay.

E

*

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

***************************************************************/

C.3. Hlk(Eik B2 M St
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C.3.12 OpenSSL

402 OpenSSL pRsURT BEAE3E R B, Ml hashlib, posix. ssl. crypt BLALE M EAIETIAL
fiE. BLAP, Windows FI macOS [ Python 2242 BE £ OpenSSL pRzUEHRIEIA, i AR BAE

IHEHY(E] OpenSSL HZHEM Rl A -

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project"” must not be used t
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

L S S I S ST N S N S N S N S T N S N S e S N S N IS S N T N S
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ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eayl@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

% ok X ok X % ok X

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 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

Lo R S A S N S N S N S S SIS S S S S S N S S T T I S S N S T S . N S S
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(B —1)
* QUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
* SUCH DAMAGE.
*
* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
* copied and put under another distribution licence
* [including the GNU Public Licence.]
*/

C.3.13 expat

PrAFTE R pyexpat FERFREE -—with-system—expat, HHIRZEE G AL expat FUATS
(R R AR P

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

PrARfEE _ctypes AR FBUEE ——with-system-1ibffi, HHIRZHEFEE M —MEY libfi JFAA 1S
P A A

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the

" Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

(N gkse)
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NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

UPRAE R S EAR BN 2lib A KB ABOR Sk R 2110 BE5E, Rlzdiss g M —MEE 2ib 556
(R R A P

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#HY4EEIFE (hash table) EE, DA cfuhash BLZE([FIRLAE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived

(F D
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from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

MAETEEE _decimal B4 EE] ——with-system—1libmpdec, 7 Al #% 41 € H —H(E] 2 libmpdec
PRy 2 JEE 1) il A R

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N it £t

test XA CI4N 2.0 HIFLEM (Lib/test/xmltestdata/c14n-20/) &4 W3C #fu} https:
/lwww.w3.org/TR/xml-c14n2-testcases/ #ehgEz, HIZH R 3-clause BSD 7 HER: #5(F:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
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* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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JREE

Python 13z 3 [EJHA SCH4- 04 IURE :

Copyright © 2001-2022 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 i — I HEF]

Copyright © 1995-2000 Corporation for National Research Initiatives {4 &4 —JHEF
Copyright © 1991-1995 Stichting Mathematisch Centrum {88 —4JJHEF) .
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..., 113
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 68
in numeric literal, 13
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator,72
unary operator,71
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

HEHET, 72

o\°
Il

augmented assignment, 81
& (ampersand)
T, 73
&:
augmented assignment, 81
() (parentheses)
call, 69
class definition, 98
function definition, 96
generator expression, 64
in assignment target list, 80
tuple display, 62
* (asterisk)
function definition, 97
import statement, 87
in assignment target list, 80
in expression lists,77
in function calls, 70

HEET, 72

function definition, 97
in dictionary displays, 64
in function calls, 70

EHET, 71

* k=

augmented assignment, 81

augmented assignment, 81
+ (plus)
binary operator, 72
unary operator, 71
+=
augmented assignment, 81
, (comma), 62
argument list, 69
expression list, 63,77, 82,98
identifier 1list, 88, 89
import statement, 86
in dictionary displays, 64
in target list, 80
parameter list, 96
slicing, 69
with statement, 95
/ (slash)
function definition, 97
HET, 72
//
BT, 72
//=

augmented assignment, 81

augmented assignment, 81
Ob

integer literal, 13
Oo

integer literal, 13
0x

integer literal, 13
2to3,113
: (colon)

annotated wvariable, 82

compound statement, 92, 93, 95, 96, 98
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function annotations, 97

in dictionary expressions, 64
in formatted string literal, 1l
lambda expression, 77

slicing, 69
; (semicolon), 91
< (less)

T, 73
<<

T, 73
<<=

augmented assignment, 81
<=

R, 73
| —

TR, 73

augmented assignment, 81
= (equals)

assignment statement, 80
class definition, 32

for help in debugging using

string literals, 11

function definition, 96

in function calls, 69

HHE T, 73
function annotations, 97
> (greater)
T, 73
HF, 73

LA
HE T, 73

>=
>>

>>=
augmented assignment, 81
>>> 113
@ (ar)
class definition, 98
function definition, 96
TS, 72
[1 (square brackets)
in assignment target list, 80
list expression, 63
subscription, 68
\ (backslash)
escape sequence, 10

\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

R, 73

A—

augmented assignment, 81
_ (underscore)

in numeric literal, 13
_, ldentifiers,9
__, lidentifiers,9

__abs__ () (object 857 i%), 39
__add__ () (object 47 i%), 38
__aenter__ () (object 847 i%), 43
__aexit_ () (object 8975 i%k), 43
__aiter__ () (object 7 i%k), 42

__all__ (optional module attribute), 87
__and__ () (object 897 i%), 38
__anext__ () (agen 847 %), 67
__anext__ () (object 975 i%), 42
__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__await___ () (object 7 i%), 41
_ bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 897 i%), 27
__bytes__ () (object 57 i%), 26
__cached_ , 55

__call__ () (object method), 71
__call__ () (object 897 i%), 36
__cause___ (exception attribute), 84
__ceil__ () (object 897 i%), 39

_ class__ (instance attribute), 22

_ class__ (method cell), 33

__class___ (module attribute), 28
__class_getitem__ () (object 85 4A[Elrs, 8 ), 34

\N\ __classcell__ (class namespace entry), 33
escape sequence, 10 __closure___ (function attribute), 20

\a ___code___ (function attribute), 20
escape sequence, 10 __complex__ () (object 8975 i%), 39

\b __contains__ () (object 497 i%), 38
escape sequence, 10 __context___ (exception attribute), 84

\f __debug__, 82
escape sequence, 10 __defaults__ (function attribute), 20

\N __del__ () (object 897 i%), 25
escape sequence, 10 __delattr_ () (object 8975 i%k), 28
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__delete__ () (object 8975 i%), 29 __len__ () (object 897 i%), 36
_ delitem__ () (object #y7 i%), 37 __length_hint__ () (object ¥y i%), 37
__dict__ (class attribute), 22 _ loader_ ,55
__dict__ (function attribute), 20 __1shift__ () (object 897 i%), 38
__dict__ (instance attribute), 22 __1t__ () (object #y7 ik), 26
__dict__ (module attribute), 22 __main___
__dir__ (module attribute), 28 FE4H, 46, 101
__dir__ () (object 097 i%), 28 __matmul__ () (object 97 i%), 38
__divmod__ () (object #y7 i%), 38 __missing__ () (object 897 %), 37
__doc__ (class attribute), 22 __mod__ () (object 847 i%), 38
__doc___ (function attribute), 20 __module__ (class attribute), 22
__doc__ (method attribute), 20 __module___ (function attribute), 20
__doc__ (module attribute), 22 __module___ (method attribute), 20
__enter__ () (object 7 i%), 40 __mul__ () (object g7 i%), 38
__edq__ () (object 8975 i%), 26 __name_ ,55
__exit__ () (object 897 i%), 40 __name___(class attribute), 22
_ file_ ,55 __name___ (function attribute), 20
_ file__ (module attribute), 22 __name___ (method attribute), 20
__float__ () (object 57 i%), 39 __name___ (module attribute), 22
__floor__ () (object 7 i%), 39 __ne__ () (object 8975 i%), 26
_ floordiv__ () (object 897 i%), 38 __neg__ () (object 075 i%), 39
_ format__ () (object #97 i%), 26 _ new__ () (object 897 %), 25
__func__ (method attribute), 20 __next__ () (generator 897 i%k), 66
_ _future_ , 117 __or__ () (object 897 i%), 38
future statement, 87 __package_ ,55
__ge__ () (object 857 %), 26 __path_ ,55
__get__ () (object 47 i%), 29 __pos__ () (object &7 i%), 39
__getattr__ (module attribute), 28 __pow__ () (object g7 i%), 38
__getattr__ () (object 897 %), 28 __prepare__ (metaclass method), 33
__getattribute__ () (object 897 i%), 28 __radd__ () (object 897 %), 38
__getitem__ () (mapping object method), 24 __rand__ () (object 8975 %), 38
__getitem__ () (object 975 i%), 37 __rdivmod__ () (object 975 %), 38
__globals__ (function attribute), 20 __repr__ () (object 897 i%), 26
__gt__ () (object 897 i%), 26 _ _reversed__ () (object 897 i%), 37
__hash__ () (object 897 %), 27 __rfloordiv__ () (object 87 i%), 38
__iadd__ () (object 857 i%), 39 __rlshift__ () (object 897 i%), 38
__iand__ () (object 897 i%), 39 _ _rmatmul__ () (object 97 %), 38
_ _ifloordiv__ () (object 7 %), 39 _ _rmod__ () (object 897 i%), 38
__ilshift__ () (object 57 i%), 39 __rmul__ () (object 897 i%), 38
__imatmul__ () (object 437 i%), 39 __ror__ () (object 897 i%), 38
__imod__ () (object 897 %), 39 __round___() (object 857 i%), 39
__imul__ () (object 897 i%), 39 __rpow__ () (object 897 i%), 38
__index__ () (object 075 i%), 39 __rrshift__ () (object 97 %), 38
__init__ () (object 897 i%), 25 __rshift__ () (object 8977 i%), 38
__init_subclass__ () (object 44 #a[F)px B), 31 __rsub__ () (object 897 i%), 38
__instancecheck__ () (class 897 i%), 34 __rtruediv___ () (object 897 i%), 38
__int__ () (object 97 i%), 39 __rxor__ () (object 8975 %), 38
__invert__ () (object 897 i%), 39 __self__ (method attribute), 20
__ior__ () (object 075 i%), 39 __set__ () (object 075 i%), 29
__ipow__ () (object 897 i%), 39 __set_name__ () (object 857 i%), 29
__irshift__ () (object 897 %), 39 __setattr__ () (object 897 %), 28
__isub__ () (object 897 %), 39 __setitem__ () (object 897 %), 37
__iter__ () (object 897 i%), 37 _ slots_ ,123
__itruediv__ () (object 897 i%), 39 _ _spec_ ,55
__ixor__ () (object 897 i%), 39 __str__ () (object 847 i%), 26
__kwdefaults__ (function attribute), 20 __sub__ () (object 097 i%), 38
__le__ () (object 897 i%), 26 __subclasscheck__ () (class 897 i%), 34
__len__ () (mapping object method), 277 __traceback___ (exception attribute), 84
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__truediv__ () (object 897 i%), 38 traceback, 23, 84, 94
__trunc__ () (object 7 i%), 39 tuple, 19, 68, 69, 77
_ xor__ () (object 97 i%), 38 user—defined function, 20,70, 96
{ '} (curly brackets) user—defined method, 20
dictionary expression, 64 Si-prag g
in formatted string literal,ll PYTHONHASHSEED, 27
set expression, 63 HET
| (vertical bar) % (percent), 72
HET, 73 & (ampersand), 73
| = * (asterisk), 72
augmented assignment, 81 **x 71
~ (tilde) / (slash), 72
THE T, 71 /7,72
PR < (less), 73
AssertionError, 82 <<, 73
AttributeError, 68 <=,73
GeneratorExit, 66, 68 =73
ImportError, 86 ==,73
NameError, 62 > (greater), 73
StopAsyncIteration, 67 >=,73
StopIteration, 66, 84 >> 73
TypeError, 71 @ (at), 72
ValueError, 73 ~ (caret), 73
ZeroDivisionError, 72 | (vertical bar), 73
Y4 ~ (tilde), 71
asynchronous—generator, 67 and, 76
Boolean, 18 in, 76
built-in function, 21,70 is, 76
built-in method, 21, 70 is not, 76
callable, 20, 69 not, 76
class, 22,70, 98 not 1in, 76
class instance, 22,71 or, 76
complex, 19 fH fat
dictionary, 20, 22, 27, 64, 68, 81 as, 86, 93, 95
Ellipsis, I8 async, 99
floating point, 19 await, 71,99
frame, 23 elif, 92
frozenset, 20 else, 85,9294
function, 20, 21, 70, 96 except, 93
generator, 23, 64, 65 finally, 83, 85, 86, 93, 94
immutable, 19 from, 65, 86
immutable sequence, 19 in, 92
instance, 22,71 yield, 65
integer, 18 [ S%aN
list, 19, 63, 68, 69, 81 assert, 82
mapping, 20, 22, 68, 81 async def, 99
method, 20, 21, 70 async for, 99
module, 21, 68 async with, 99
mutable, 19, 80 break, 85, 92, 94
mutable sequence, 19 class, 98
None, 18, 79 continue, 86, 92, 94
NotImplemented, I8 def, 96
numeric, 18, 22 del, 25, 83
sequence, 19, 22, 68, 69, 76, 81, 92 for, 85, 86, 92
set, 19, 63 global, 83, 88
set type, 19 if, 92
slice, 37 import, 21, 86
string, 68, 69 nonlocal, 89
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pass, 83
raise, 84
return, 83, 94
try, 24,93
while, 85, 86, 92
with, 40, 95
yield, 84

A

abs

[Eli R, 39

abstract base class (MZEEHEE) |, 113

aclose () (agen 47 i%), 68
addition, 72
and
bitwise, 73
HH T, 76
annotated
assignment, 82
annotations
function, 97
annotation ([EJ#) ,113
anonymous
function, 77
argument
call semantics, 69
function, 20
function definition, 96
argument (F|#) , 113
arithmetic
conversion, 61
operation,binary, 72
operation, unary, 71
array
AL 19
as
except clause, 93
import statement, 86
with statement, 95
fH fat =7, 86, 93, 95
ASCII, 4,9
asend () (agen 897 %), 67
assert
piA K, 82
AssertionError
Bilsh, 82
assertions
debugging, 82
assignment
annotated, 82
attribute, 80
augmented, 81
class attribute, 22

class instance attribute, 22

slicing, 81
statement, 19, 80
subscription, 80
target list, 80

async
B, 99
async def
Bk, 99
async for
in comprehensions, 62
B, 99
async with
Bk, 99
asynchronous context manager (JE[E 21
RERA) 114
asynchronous generator
asynchronous iterator, 21
function, 21
asynchronous generator iterator(JE[FH
B4 25 ECRE) | 114
asynchronous generator(JE[RFZEIESS), 114
asynchronous iterable (JE[FAATERY )
, 114
asynchronous iterator (FE[FEIZENLES) , 114

asynchronous—generator

Yk, 67
athrow () (agen 497 i%), 67
atom, 61

attribute, 18
assignment, 80
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 83
generic special, 18
reference, 68
special, 18

AttributeError
Bilsh, 68

attribute (B4:) , 114

augmented
assignment, 81

await
in comprehensions, 63
BH#E, 71,99

awaitable (W[Z:fMet) | 114

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 114
binary
arithmetic operation, 72
bitwise operation, 73
binary file (T jEHIEE) , 114
binary literal, 13
binding
global name, 88
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name, 45, 80, 86, 96, 98
bitwise
and, 73
operation,binary,73
operation,unary, 71
or, 73
xor, 73
blank line,7
block, 45
code, 45
BNF, 4, 61
Boolean
operation, 76
Pik, 18
break
AL, 85, 92, 94
built-in
method, 21
built-in function
call, 70
4, 21, 70
built-in method
call, 70
Py, 21, 70
builtins
iz, 101
byte, 19
bytearray, 19
bytecode, 22
bytecode ({ijosHf) , 115
bytes, 19
[Eg R, 26
bytes literal,9
bytes-like object (ME{ijCiHEYIM:) |, 114

C

c, 10
language, 18, 19, 21,73

call, 69
built-in function, 70
built-in method, 70
class instance, 71
class object, 22,70
function, 20, 70
instance, 36, 71
method, 70
procedure, 79
user—-defined function, 70

callable
4, 20, 69

callback ([u[FE) , 115

C-contiguous, 115

chaining
comparisons, 73
exception, 84

character, 19, 69

chr

[l ki, 19

class

attribute, 22

attribute assignment, 22

body, 33

constructor, 25

definition, 83, 98

instance, 22

name, 98

Misk, 22, 70, 98

BRiAR=L, 98
class instance

attribute, 22

attribute assignment, 22

call,71

Y, 22,71
class object

call, 22,70
class variable (ME[EIsE#) |, 115
class (HE) , 115
clause, 91
clear () (frame 497 i%), 23
close () (coroutine 97 i%), 42
close () (generator 7 i%), 66
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_1lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 45
code object, 22
coercion ([EJfIEAL) |, 115
comma, 62

trailing, 77
command line, 101
comment, 6
comparison, 73
comparisons, 26

chaining, 73
compile

[z pR X, 88
complex

number, 19

[El R =X, 39

Pk, 19
complex literal, 13
complex number ([EJf) ,115
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compound
statement, 91
comprehensions, 62
dictionary, 64
list, 63
set, 63
Conditional
expression, 76
conditional
expression, 77
constant, 9
constructor
class, 25
container, 17,22
context manager, 40
context manager ([FEEEHILE) 115
B 115

1
context variable (
)

contiguous (GHAEM) , 115
continue

A=, 86, 92, 94
conversion

arithmetic, 61
string, 26,79
coroutine, 41, 65
function, 21
coroutine function (HHFEE) , 115
coroutine (W#g) ,115
CPython, 115

D

dangling
else, 91
data, 17
type, 18
type, immutable, 62
datum, 64
dbm.gnu
BigH, 20
dbm.ndbm
R4, 20
debugging
assertions, 82
decimal literal, 13
decorator (#Effigs) , 115
DEDENT token, 7,91
def
iA=L, 96
default
parameter value, 96
definition
class, 83, 98
function, 83, 96
del
BiA=, 25, 83
deletion
attribute, 83
target, 83
target list, 83

delimiters, 14
descriptor (ffiiRss) , 116
destructor, 25, 80
dictionary
comprehensions, 64
display, 64
P4, 20, 22, 27, 64, 68, 81
dictionary comprehension (FHLEZAER),
116
dictionary view (FHAEH) , 116
dictionary (Z74L) ,116
display
dictionary, 64
list, 63
set, 63
division, 72
divmod
[Elg Rz, 38
docstring, 98
docstring ([EIBEH) |, 116
documentation string, 23

duck-typing (§§FZH[E) ,116
E

e
in numeric literal, 13
EAFP, 116
elif
B o, 92
Ellipsis
Y, 18
else
conditional expression, 77
dangling, 91
B, 85, 9294
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6
environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval
[Elgpg =X, 88, 102
evaluation
order, 77
exc_info (in module sys), 23
except
e, 93
exception, 47, 84
chaining, 84
handler, 23
raising, 84
exception handler, 47
exclusive
or, 73
exec
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[E) R =X, 88
execution
frame, 45, 98
restricted, 46
stack, 23
execution model, 45
expression, 61
Conditional, 76
conditional, 77
generator, 64
lambda, 77, 97
list, 77,79
statement, 79
yield, 65
expression (GEHEI) ,116
extension
module, 18
extension module (EFERIA) , 116

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (f FH) , 116
f_back (frame attribute), 23
f_builtins (frame attribute), 23
f_code (frame attribute), 23
f_globals (frame attribute), 23
f_lasti (frame attribute), 23
f_1lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 18
file object (HEZEWM:) , 116
file-like object (EFEZEMYIM:) , 117
finalizer, 25
finally

B, 83, 85, 86, 93, 94
find_spec

finder, 52
finder, 51

find_spec, 52
finder (FtHgy) ,117
float

[E) R =X, 39
floating point

number, 19

Wik, 19
floating point literal, 13
floor division (A FEUEES&:) |, 117
for

in comprehensions, 62

A=, 85, 86, 92
form

lambda, 77

format () (built-in function)
__str__ () (object method), 26
formatted string literal, 11
Fortran contiguous, 115
frame
execution, 45, 98
Pk, 23
free
variable, 45
from
import statement, 45, 86
BASEE, 65, 86
yield from expression, 65
frozenset
Yk, 20
fstring, 11
f-string, 11
function
annotations, 97
anonymous, 77
argument, 20
call, 20, 70
call,user—-defined, 70
definition, 83, 96
generator, 65, 84
name, 96
user—defined, 20
w4, 20, 21, 70, 96
function annotation (pRIN[ERE) | 117
function (KRR , 117
future
statement, 87

G

garbage collection, 17
garbage collection (I¥g[lik) , 117
generator, 117
expression, 64
function, 21, 65, 84
iterator, 21, 84
Y4, 23, 64, 65
generator expression, 117
generator expression ([F4E#SEER) | 117
generator iterator (@“Q%%ﬁ%g) , 117
GeneratorExit
Bilsh, 66, 68
generator (ﬁ”c%%) , 117
generic
special attribute, 18
generic function (ZHIER) ,117
generic type (ZHA[F]) , 118
GIL, 118
global
name binding, 88
namespace, 20
AR, 83, 88
global interpreter lock (&I{EF#edH) |
118
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grammar, 4
grouping, 7

Fl

handle an exception,47
handler

exception, 23
hash

[z, 27
hash character, 6
hash-based pyc (HEEIZEHER pyc) , 118
hashable, 64
hashable (A[3EEI)) , 118
hexadecimal literal, 13
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

I
id
[l R, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 118
if
conditional expression, 77
in comprehensions, 62
iA=L, 92
imaginary literal, 13
immutable
data type, 62
object, 62, 64
Y, 19
immutable object, 17
immutable sequence
Yt 19
immutable types
subclassing, 25
immutable (RNT]&E{4) , 118
import
hooks, 52
BaAR, 21, 86
import hooks, 52
import machinery, 49
import path (FEABEEE) , 118
ImportError
Bil4h, 86
importer (fEAZY) ,118
importing (FEA) ,118
in
HHET, 76
B 7, 92

inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice W97 %), 24
inheritance, 98
input, 102
instance
call, 36,71
class, 22
i, 22,71
int
[z PR 5K, 39
integer, 19
representation, 19
Y, 18
integer literal, 13
interactive mode, 101
interactive (H#EHY) ,118
internal type, 22

interpolated string literal, 1l

interpreted (EEMY) ,118
interpreter, 101

interpreter shutdown (EZEZERIEH) ,118

inversion, 71
invocation, 20

io
i, 22
is
T, 76
is not
HH T, 76
item
sequence, 68
string, 69
item selection, 19
iterable

unpacking, 77
iterable (A[[EMCHILE) |, 119
iterator ([Eft#E) , 119

J

in numeric literal, 14
Java

language, 19

K

key, 64

key function (§pz() , 119
key/datum pair, 64
keyword, 9

keyword argument (BHEEFTIH) , 119

L

lambda, 119
expression, 77,97
form, 77

#51



The Python Language Reference, %[ 3.9.14

language
c,18,19,21,73
Java, 19
last_traceback (in module sys), 23
LBYL, 119
leading whitespace, 7
len
Flzm =, 19, 20, 36
lexical analysis,5
lexical definitions,4
line continuation,6
line Jjoining, 5,6
line structure,5
list
assignment, target, 80
comprehensions, 63
deletion target, 83
display, 63
empty, 63
expression, 77,79
target, 80, 92
M4, 19, 63, 68, 69, 81

list comprehension (HRA|4EEEE) | 119

list (&%) , 119

literal, 9,62

loader, 51

loader (HE{ARE) , 119

logical line,5

loop
over mutable sequence, 93
statement, 85, 86, 92

loop control
target, 85

M
magic
method, 119
magic method (JEMHE) , 119
makefile () (socket method), 22
mangling
name, 62
mapping
P4, 20, 22, 68, 81
mapping (L) , 120
matrix multiplication, 72
membership
test, 76
meta
hooks, 52
meta hooks, 52
meta path finder (JCRAFEFAHEE) , 120

special, 123
user—-defined, 20
Y4, 20, 21, 70

method resolution order (FEMATIERF) |

120
method (F7¥E) , 120
minus, 71
module
extension, 18
importing, 86
namespace, 22
i, 21, 68
module spec, 5l
module spec (FEAHHIKE) 120
module (#%%H) , 120
modulo, 72
MRO, 120
multiplication, 72
mutable
Pik, 19, 80
mutable object, 17
mutable sequence
loop over,93
Y, 19
mutable (R[EY4) , 120

N

name, 8, 45, 62
binding, 45, 80, 86, 96, 98
binding, global, 88
class, 98
function, 96
mangling, 62
rebinding, 80
unbinding, 83

named tuple ([ff%&IC41) , 120

NameError

Bilsh, 62
NameError (built-in exception), 46
names

private, 62
namespace, 45

global, 20

module, 22

package, 50

namespace package (M#&ZMEM) 121
namespace (f445H) , 120
negation, 71

nested scope (HJRVERE) , 121
new-style class (HZE) , 121
NEWLINE token,5, 91

metaclass, 32 None
metaclass hint, 32 i, 18, 79
metaclass (JCHEE) , 120 nonlocal
method Bk, 89
built—-in, 21 not
call, 70 HET, 76
magic, 119 not in
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M, 76
notation, 4
NotImplemented

Pk, 18
null

operation, 83
number, 13

complex, 19

floating point, 19
numeric

s, 18, 22

numeric literal, 13

O

object, 17
code, 22
immutable, 62, 64

object.__slots__ ([Fla% %), 30

object (M%) ,121
octal literal, 13

open
[l bR =, 22

operation

binary arithmetic, 72

binary bitwise, 73
Boolean, 76
null, 83

power, 71
shifting, 73

unary arithmetic, 71

unary bitwise, 71
operator
— (minus), 71,72
+ (plus), 71,72
overloading, 24
precedence, 78
ternary, 77
operators, 14
or
bitwise, 73
exclusive, 73
inclusive, 73
HH T, 76
ord
)R =, 19
order
evaluation, 77
output, 79
standard, 79
overloading
operator, 24

P

package, 50
namespace, 50
portion, 50
regular, 50

package (E{f) ,121

parameter
call semantics, 69
function definition, 96
value, default, 96
parameter (2H#f) ,121
parenthesized form, 62
parser,5
pass
B, 83
path
hooks, 52
path based finder, 57
path based finder (FERABREHFIGEE) |, 122
path entry finder (P{fRIEHSA#E) , 121
path entry hook (B§fEIEHAFE) , 122
path entry (J&fEIEH) ,121
path hooks, 52
path-like object (MEREFEHIM:) | 122
PEP, 122
physical line,5,6,10
plus, 71
popen () (in module os), 22
portion
package, 50
portion (F4r) , 122
positional argument ({VEH|#) , 122
pow
[El R =X, 38, 39
power
operation, 71
precedence
operator, 78
primary, 68
print
)R, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 79
program, 101
provisional API (¥fy API) , 122
provisional package (EfTEf):) |, 122
Python 3000, 122
Python Enhancement Proposals
PEP 1,122
PEP 8,74
PEP 236,88
PEP 238,117
PEP 252,29
PEP 255,65
PEP 278,124
PEP 302,49,60,117,119
PEP 308,77
PEP 318,98
PEP 328,60
PEP 338,60
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PEP 342,65

PEP 343,40,96, 115

PEP 362,114, 121

PEP 366,55, 60

PEP 380, 65

PEP 395, 60

PEP 411,122

PEP 414,10

PEP 420,49, 50, 56,60, 117, 121, 122

PEP 443,117

PEP 448, 64,70,77

PEP 451,60, 117

PEP 483,118

PEP 484,34,82,97,113, 117, 118, 124

PEP 492,41,65,100, 114, 115

PEP 4098,13,116

PEP 519,122

PEP 525,65,114

PEP 526,82,97, 113, 124

PEP 530,63

PEP 560, 32,36

PEP 562,29

PEP 563,87,97

PEP 570,97

PEP 572,64,76

PEP 585,118

PEP 614,96, 98

PEP 3104, 89

PEP 3107,97

PEP 3115,33,98

PEP 3116, 124

PEP 3119, 34

PEP 3120,5

PEP 3129,98

PEP 3131,8

PEP 3132, 81

PEP 3135,33

PEP 3147,55

PEP 3155, 122
PYTHONHASHSEED, 27
Pythonic (Python JEAW&H]) , 122
PYTHONPATH, 57

Q

qualified name ([RELFE) , 122

R

r'

raw string literal, 10
r"
raw string literal, 10

raw string, 10
rebinding
name, 80
reference
attribute, 68
reference counting, 17
reference count (ZMEH#) , 123
regular
package, 50
regular package (IFMEM:) , 123
relative
import, 87
repr
[z, 79
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 19
reserved word,9
restricted
execution, 46
return
A, 83, 94
round

[ElzeR =, 39
S

scope, 45, 46
send () (coroutine 847 i%), 42
send () (generator 8497 i%), 66
sequence
item, 68
e, 19, 22, 68, 69, 76, 81, 92
sequence (fF41) ,123
set
comprehensions, 63
display, 63
Ptk 19, 63
set comprehension (E&4LHEERE) ,123
set type
Prik, 19
shifting
operation, 73
simple
statement, 79
single dispatch (B—3{FF) , 123
singleton
tuple, 19
slice, 69
[Elg =, 24
Y, 37
slice (¥1f) ,123

raise
AR, 84 slicing, 19, 69
raise an exception,47 assignment, 81
raising source character set,6
exception, 84 space, 7
range special
[EgE L, 93 attribute, 18
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attribute, generic, 18
method, 123
special method (¥ , 123
stack
execution, 23

trace, 23
standard
output, 79

Standard C, 10
standard input, 101
start (slice object attribute), 24, 69
statement
assignment, 19, 80
assignment, annotated, 82
assignment, augmented, 8l
compound, 91
expression, 79
future, 87
loop, 85, 86,92
simple, 79
statement grouping,7
statement (AL , 123
stderr (in module sys), 22
stdin (in module sys), 22
stdio, 22
stdout (in module sys), 22
step (slice object attribute), 24, 69
stop (slice object attribute), 24, 69
StopAsyncIteration
Bk, 67
StopIteration
Bil5h, 66, 84

string

__format__ () (object method), 26

__str__ () (object method), 26
conversion, 26, 79
formatted literal, 1l
immutable sequences, 19
interpolated literal, 1l
item, 69
Pk, 68, 69
string literal,9
subclassing
immutable types, 25
subscription, 19, 20, 68
assignment, 80
subtraction, 72

suite, 91
syntax, 4
SyS

B4, 94, 101
sys.exc_info, 23
sys.last_traceback, 23
sys.meta_path, 52
sys.modules, 51
sys.path, 57
sys.path_hooks, 57
sys.path_importer_cache, 57

sys.stderr, 22

sys.stdin, 22

sys.stdout, 22

SystemExit (built-in exception), 47

T

tab, 7
target, 80

deletion, 83

list, 80,92

list assignment, 80

list,deletion, 83

loop control, 85
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary

operator, 77
test

identity, 76

membership, 76
text encoding (CFE&HE) , 123
text file (LFHHEZE) ,123
throw () (coroutine 897 i%), 42
throw () (generator 97 %), 66
token, 5
trace

stack, 23
traceback

Mifs, 23, 84, 94
trailing

comma, 77
triple-quoted string (Z3|3EEFE) | 124
triple-quoted string, 10
True, 18
try

AR, 24, 93
tuple

empty, 19, 62

singleton, 19

P4, 19, 68, 69, 77
type, 18

data, 18

hierarchy, 18

immutable data, 62

g R, 17, 32
type alias (H[EIFE4) , 124
type hint (B[EHER) , 124
type of an object, 17
TypeError

Bish, 71
types, internal, 22

type (®[E) , 124
U
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string literal,9

string literal,9
unary

arithmetic operation,71

bitwise operation, 71
unbinding

name, 83
UnboundLocalError, 46
Unicode, 19
Unicode Consortium, 10

universal newlines (:@Fﬂﬁ‘?fﬁ) , 124

UNIX, 101
unpacking
dictionary, 64
in function calls, 70
iterable, 77
unreachable object, 17
unrecognized escape sequence, |1
user-defined
function, 20
function call, 70
method, 20
user-defined function
Btk 20, 70, 96
user-defined method

i, 20
\%

value

default parameter, 96
value of an object, 17
ValueError

B4k, 73
values

writing, 79
variable

free, 45

variable annotation (Z#f[FIf) , 124

()7 pR =X
abs, 39
bytes, 26
chr, 19
compile, 88
complex, 39
divmod, 38
eval, 88, 102
exec, 88
float, 39
hash, 27
id, 17
int, 39
len, 19, 20, 36
open, 22
ord, 19
pow, 38, 39
print, 26
range, 93

repr, 79
round, 39
slice, 24
type, 17,32

virtual environment ([FHE3EHEE) |, 124

virtual machine ([FlEf&ss) , 125

W

while
A=, 85, 86, 92
40
_ _main
array, 19
builtins, 101
dbm.gnu, 20
dbm.ndbm, 20
io, 22
sys, 94, 101
Windows, 101
with
FEIARR, 40, 95
writing
values, 79

X

Xor
bitwise, 73

Y

yield
examples, 66
expression, 65
BRI R, 65
Bk, 84
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zZen of Python (Python Z[F]) , 125
ZeroDivisionError
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