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E1 2% FEIGHiE Python FEFIWRIE K [HOLFER. EMEAME, HEhdRrrplEbsek. Bitd
T (non-essential) (AP UE) . (E1 e s ALY RERL, HUAE library-index tPEI]. BH R BLih = 19 AR IE
&, #2[E torial-index . #J4 C 5 C++ Rk, #4775 SbAI{E FL]: extending-index DA I fr) B B
[EIB4n{e 4 55 Python #5EAAH, 1M c-api-index HIIFEANEIR C/C++ BRI HT /11 -
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CHAPTER 1

fEg 7

AP 4 Python HiAETE T, ANH 41EHEAE.

oA BUS T REHLRUE A ARSI TC 08, (HR SR RO B AR Al AT, ISR RS s SCOUR TR0 Al

FRRT o AR I BE(E SCRDO T AR UL SE 2 B, (A S al— el S, I, SRRk B EIE H

RESEASIX 03 SCRAE Python HURFSKBL—ild, WFA IR ZE HATAI, ks ERARMMSAFE] AT AR

VB o MAET—J7TH , WRARIEAE S Python F HAR 7 AT SC %8 7 e GO RS B M, VRV % REASAEIX

%zﬁﬁmoW%%ﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁ%%X,mﬁ%ﬂ%%%N@EB§L~%mX%E%—é
FEHLA-)

TEWE 5 275 SO UGS 2 B SC LA R ARG Y - BAASCBUnT R A A A, R[] — 1 5 A H A S BT fiE
AR J7 30 eSS —J5T8, CPython Jef5-2)" {2 ] Python SCI (SR HAt— L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y Sy S BB BRI PR, RS R BIAEIE SC
BN 2Bk R — LB TR A SEERE

& Python SCBUHRAT A — L N EAIBRHERIBIIL . A KB SCRI R 2 L library-index 5[ RN BB AR
B e, IRV EAT IR 5 T I R A R

1.1 JEflsc i

HIRE 7 Python SEIZEAZIGH i) Iz (URGH,  (HALA — S8 A S N4 A U 1 ok Ul SRS 1 )
RN S B4
CPython XJe 5/t B FFE4ES Y Python SCBL, DA CIEEME . Bkl S5 hdl BAE LA i -

Jython DA Java 2 4§50 Python ScBL, BLICHLRT AR Java R R —ABIACIE 25, sl ol DA 0 e 2
Yava 5P 3 FH I FT o AT AR 2235 BT i Tython 935

Python for NET 5555 16 7 CPython 52, {F2 I = NET $E45 1 i - FLAT DAS| ANET P, &
{9152 Brian Lloyd, A AR AT 17 Python for NET it

IronPython 5 —-~NET ¢ Python ¥, 5 Python.NET [ S7E T B 24 i IL #)5E4: Python 323, H H
4 Python {4 A ELHE41% . NET T4, T HOAITE %5k 49803 Jython {1 Jim Hugunin. A8 T N
W45 5] IronPython %3,



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
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PyPy 524 f{ii i} Python i 5 % 5 1Y Python SCBL. B SCHF 2 HAWSE LI AT B s ket AR s fe
AT s MITH A Hinz —g il avir g o@reds (F5E 2 M) Python 455 11), Gl
PR F AT . AR RN YT PyPy TiH T

PA_E X SESCEHR AT REAE L LL 5 10 5 IS5 SO P R RiA R BT 25, 8025 A T AR HE Python SURSTEH
MRFERE . WHEBEN& AR LTIIOM, PAREE IR IETE S A S A MR AR T2 T AR AR T

EPONEN

1.2 bk

AR ARINE SRR A 1A R ] 200 OERY BNF $EARRTE . XA & AR & AR

name = lc_letter (lc_letter | "_")~*
lc_letter = a"..."z"

H—4T7E RN name B 1o _letter ZFRENH LA 1o _letter MITTFRIZ. M lc_letter N EEFEA
"a' B 'z L. (SEBR EAEAR SCRY IR 2R BRI R g SCIREFNEE RN AR )

AT — 2 FK (R E U2 FR) ik < o =0 B2k (1) BRI B T e ml, B2 bt
PERERIRBAEAT . RS () FORA— T ZRE S IREL, KL, S (+) FoR— KRS RER, 1
TGS RGER N (1 1) FORMBIB RS R (SE B, XET WA ATER) . * 1+ BAERF I E 2
2R, FES T4l PR P ES S SN SRR AURT 2 RIERT . SN s h—47,
A VFZ A AT BEI AL T B 2 DA Z R A 24T

AETEE R (B 7w B, aBBOMER] TP f = A RS R P AT P IME R RTE SR E () X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

AR AR DT KT LT-HR], (ER ik SORMAITAE SCRAFAEAR R XA Jal 3 5 SO T A
AFAF, T RITE E SO T B3k oA BT AR R TR AT I . A2 R —235 3R 4) s BNF 4 3BH0
FETAEE S AEZ A R 0 A DU g S

4 Chapter 1. {4y


http://pypy.org/

CHAPTER 2

AT

Python 27 B A7 25 B2, S ARRATERIAE 35k 54 B3R U TAAF I . AN BN A TalvE o e (B FR A SR
BIEAT

Python F§ 352 B AE T SCASE A Unicode FURS A5 s Zafidh P HA A T4 WSO 4t BRIACH UTE-8, 0L PEP
3120, PFESCHAREMRRDE, ik SyntaxError,

2.1 fré&ik

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

2.1.1 ZHEAT

NEWLINE JAF 4R 85 RBHAT . 1) RRER BB TAO I, IRkhp Sois NEWLINE (B0, 52 &)
AT T . AR oA AR, A Bk 7 7 T L AT

2.1.2 Yyigy

WA R — PR, BATRIFANA L. WSO E AR Al AR B AR S T4 7 ) - Unix ASCIT 4%
LF (#47). Windows ASCII #4541 CRLF (a4 4ef7). 5i:&z Macintosh ASCII 45 CR ([0l %). A4
HETG, XA TEMTH . fAZ R AR A T a4 145 .

Hu*ft;\ Python I}, & A Python API iS4 58 B AH I C ARMEB B4 T4F (\n, 03 ASCI F4F LF, 741k
F) o



https://www.python.org/dev/peps/pep-3120
https://www.python.org/dev/peps/pep-3120
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2.1.3 7R
FROAES (#) Pk, fEImTARRRIE. YE, PSRRI FE L. IR RS, %
W, YEREC AR AR ARATIERE.

2.1.4 %)

Python JH7 85— 45—/ HEREICREIE M5t coding (=2 ) \s* ([-\w.1+) B, MAIREABEL{FGIIFE

B AR E — A8 E T RSSO g i . Shs P B b —AT, S0 AT, SR —FTas it
R gaptFan e T

’# —*- coding: <encoding-name> —*-

X2 GNU Emacs INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

iX /& Bram Moolenaar f#] VIM i\ A] i TE R .

A ISR, BRIAGRED R UTE-8. Beah, AR S 1 547k UTF-8 “EA5 7 A7k (b ' \xe £ \xbb\xbf "),
SCHESRTS ARl UTF-8 (3% /& Microsoft ) notepad 4k {4 L HEE ) .

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 KBS Ay BRAT 0] SR (\) BREEA—NZERAT, MUWATR - DAATE 747 R AR A B SR
ZEREWE, WIBATRE SR ATPR AT, MR SR SIS AT B

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

PASCRHTES R IOAT, AREMIERE RAMT R AREDHEERE. BRPAFRFmESr, REHURBEPHEIRAT (1,
B A TSN, ANBEM SR TEAF )20 B RIAT) o BT BEE IS A P45 8 S L, e
AT LA 2 AR AR o

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

RRAATHFE TSR R ST AN B R SRR IR ST REHFEAT Z 18]35 NEWLINE JE4F
=51 AR SRR AT (RS0, HRSERE.

6 Chapter 2. {550 #r
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2.1.7 247

S8R, BIRAT . My, AR AT 202 (R4 i NEWLINE JERF) o S AR ATE )
iF, 28 A TR AR B ST BE DRI - SRAE - $TEDO2R (REPL) (RSB M AN ] A s B R
H S AREEEAT (RIESH SRR ) eSS AT,

2.1.8 4t

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

2 (WAERA) PR —2 /A2, gidtasigi BR800 (5 Unix HINERFE—20 . B4
2 AR S EE T 2T 2R . iR G ORI T 24190 B R Z B 2 AT
JE TR 2R

P SCUHE I HIRFF A A AF A R, RIS B S HIRATAH G, e AR A — R S BUR BB IE 7 R 4
JZIR, M f'’% TabError,

BE ARG . T 9E UNIX -5 SCAR G an A SRR, 36 Z207E R SO iR R AF sk 4. 5341
WIETE, ANFEF-EA RS X R H SR 4832

TTE ST, gRETT SR 2R 0T . A TEA T8 &5 AT N A AL E R ROR R X (BN, TR
HEBITHEERE).

HESEATI AL R AR 5 4 B INDENT I DEDENT JBF, S04 T

BEPCCHSE—ATHT, SEMARIEA—NEE, ZEEAIEER . EAMRKZFAENE B TRRZL . FAE
AT SR ATAE B2 PR SRR AT A . QRAHSE, WAL . WERFA TR R, WAL,
£ — INDENT JEfF. RHTZ2REM%, W 2 S 2 EREIE . —: R m T %290 i 5uE
HRRAL IR, AR —BAUEAE 1 DEDENT JEAT. UK, b RSN KT S0 EEE 1
DEDENT 44 .

NHIH) Python AT AE R Bl AR IERS, HETRAG

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

(Sebr b, fMras AT DARBIRT =500 ARG — MR A s 1 - return r MZEETEIADLAC
MR R BR A AR 2R )




The Python Language Reference, #%[E] 3.9.13

2.1.9 JERFRII A A rAF

BRAEEZ AT R ECP AT Y, ZARAT . IERAT . AR AR AT AT RTEAT . ST IE AT e
NIRRT, FEMZEOME (B0, ab2—MJERF, ab MRMATER).

2.2 JLWIBRF

% NEWLINE. INDENT, DEDENT 4b, 45 471245, %485 . F@ME. EF4 . 2 RSB A8 (3
REPATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE T SCHERE, A ERL, BRI FRARA R A
VS| 2

2.3 bR HE Y

PRPAE (WFRN B AR) MTRTEE LCULIATT .
Python B R4 HI3A T Unicode ARt UAX-31, FHMIA T F3CE XML 5B PRI PEP 3131

5 Python 2.x —#%, f£ ASCIL{ZEN (U+0001..U+007F) , HRARRFFFAT N : KNG FHE A 2. PRI
-0 2 9, HAREAECEITL.

Python 3.0 5| A 7 ASCII Z MY L FFF (1205 PEP 3131) . X EEZ5F 432K ] unicodedata file
) Unicode “E4F B4 B MU A o

PRIRAFRIR B RS, EX KNG .

identifier n= xid _start xid_continue*

id_start n= <all characters in general categories Lu, L1, Lt, Lm, Lo, N1, the underz

id_continue
xid_start = <all characters in id_start whose NFKC normalization is in
xid_continue

_F3& Unicode ZE 51115 11 7
o Lu- REFH):
* LI-/NG5E)
o Lt- i RE 5
 Lm - BIFF 71k
* Lo- HAth"yHf
* NI-“FRHF
* Mn - JEZEEARE
* Mc- EEbRR
* Nd - P
. Po- IR
* Other_ID_Start - # PropList.txt j& X R FAFHNR, T35 M 53
e Other_ID_Continue - [7]_E

8 Chapter 2. {550 #r

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

"id_start xi

<all characters in id_continue whose NFKC normalization is in "id_cont]


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

The Python Language Reference, 3%(E] 3.9.13

TERERTIG, BT PR AT W o TR 2K NFKC; FRiRAs g L REAR 2 26T NFKC,

Unicode 4.1 1 i 47 7T il 1) i L4 5

DerivedCoreProperties.txt

2.3.1 ehty

713 Wk HTML 3C {4 https://www.unicode.org/Public/13.0.0/ucd/

PAARRAT AR 7, 8RR kst AT @R KR FRDFS 05X B i ve 4 — 8

False await else import
None break except in

True class finally is

and continue for lambda
as def from nonlocal
assert del global not
async elif if or

pass
raise
return
try
while
with
yield

2.3.2 REMERIAFTR

FEERR AR (BT R8T ) RARIRE o BRI aABRA T RIL TR L, AT RIZ R

_* from module import * W}, A&FA. ZHAMBEST, FIRRORAT _ 1T A7 il — UORER)
S5 AR PATIRAAAE builtins BEHL, AT HRGUN, _ SRk s L, WA e L. 1

Wimport 1& 4] ,

W _

T EEEPOCR: L gettext BIHRIRS.

_*__ ARGUEXATR, WHE R dunder” o GX SRl REds MO (AEARIEE) sE . B RS
SE AP R INEIATEIL AT 7k 77 i & A% SRFET . Python ARRHUAS ki SOH 2 A FR. AL L

T, ETARRAGEN < SRRSO A,
_* RIRA IR, S, BEIRAFRA— PR

HEAFRMSE . FERAR A (54R)
2.4 ‘i
FHER N ERA BN FRE.

241 PRSP
FAF R T E Y TR SR

AT RS T E SRR B R
HIEAES, DABEGRIIE R IRAEIM” FAA™ Bk 6]

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

I "fr" | "Fr" "fR" I "FR" | "rf" | "rF" | "Rf" | "RF"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "r''" Jongstringitem* "'''" | '"""' Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq
longstringitem = longstringchar | stringescapeseq

2.4. i 9


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

stringescapeseq = "\" <any source character>

bytesliteral RES bytesprefix(shortbytes | longbytes)

bytesprefix = "b" | "B" | "br" | "Br" | "bR" | "BR" | "rb" | "rB" | "Rb"
shortbytes = "'" shortbytesitem* "'" | '"' shortbytesitem* '"'
longbytes = "rr'v" longbytesitem* "'''"™ | '"""' Jongbytesitem* '"""'
shortbytesitem := shortbyteschar | bytesescapeseq

longbytesitem = longbyteschar | bytesescapeseqg

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

bytesescapeseqg = "\" <any ASCII character>

RS BN T RIEIR A, stringprefix Bibytesprefix MM MR VA2 EHF
SRS R S PR ARSI, BKIAH UTE-8; PEIL 20 5 o,

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.

FAERFIEZEMES b 5 "B ERIEEE bytes G, NEEE str I FATE N A
ASCH 4§ FEREUERTEF 128 i, A% XFIR.

FAFER R BRI AEIEE "v 80 'R, BN REFH B, FIAFERR BT SRR LFAF, AT
e CEE. L, IR AR ' \U' F1 "\u'. 5 Python 2.x )54 unicode “ETH{HE/EANA, Python
3x MEALHF "ur' 4.

3.3 WA B E AR R b I, S tor ' [[E LA,

3.3 JH A 3 unicode “FIH{H (u'value') A UAS, fiifk Python 2.x fil 3.x JATICHL A 44 T 1.
¥ 10, PEP 414,

BIZCH £ B F TEAERRCN X F A S A XFHEF @M. £ S e B, HARS b
g ut M, B, ATRAME A RS AR FOR BRI AR S S R T

=5 S FEHME T A& R IR T RG] S (RFERER ), BR TN, M T ILFmER, KREH L
=515 (75157 2R HFEEENTA, T2, mepigdr.)

WARFRE "o 5 'R BIEE, TR R FEES, 5 SUTH AL C PR BN BE TR TR
SUFFIGTE -

10 Chapter 2. {550 #r

n RB n


https://www.python.org/dev/peps/pep-0414
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>4l =04 [EIfig

\newline | ZW&SURHL S5#ATHF

\\ SRHET (\)

\ Bals (1)

\ " Wl ()

\a ASCII %% (BEL)

\b ASCII i E#4F (BS)

£ ASCIL #5145 (FF)

\n ASCI W/ 747 (LF)

\r ASCII W %% (CR)

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

v ASCII & F HFFF (VT)

\ooo J\FEHIEL 000 FAF (1,3)

\xhh + iR hh AT (2,3)

TR T A T

el B [EIfigt
\N{name} Unicode (4% 72 H1 44 " name H)F-4F 4)
\UXXXX 16 A3 7S HEFIEC xoxxx B A7 1) 4F 5
\Uxxxxxxxx | 327 16 SEHIE xoooooox B I F4F | (6)

[EfiR -

() 5 CHrfi—3, Bz =/ \HEHlEeE.

(2) 5 CHRUERTE, AR IAS 7S5 A

(3) FF FWmES, T IERBOR R RO SRS DR N B E R EE AT A B FmES, X
i SUTH DA R BUE A #2551 Unicode 74 .

(4) 3.3 fCESE: IIA T R4 S .

(5) WAHA 4 A 7S .

(6) F/RITE Unicode F4F. WK 8 it HIE0T

5 CHRERT], TeykIR SIS SUTHIE TR R BLUGFECR R, B, 40 28 RARG Roatdr. (WARS, XA

RAER: Wi Oy FInl, BAEGERBERFRER. ) R, EFTRFmEN, FHRFmEE i
B%% SO 5 Jg T Je i R B U751

3.6 RS TLYA R BIEE Uitk DeprecationWarning. AR Python K47 HURFE A filt

& SyntaxWarning, fZASHUCNA SyntaxError,
RI(7E B AA A E Y, SIS WA R AT E X, (HR AT S E B EH SR Filan o\ B2HPAF
TP A AR P RAEHTADNG] S o \" MRRA AR F M (JRIEFAr ARG AZ L
DNREHLEER) . THRE, REFEETAAEN R B (LS X HIEWE]S). B8R, &
FLINAA THE S A P B R AN 24, T R = 1S T

1 https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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2.4.2 ‘AP IO

PAZS A5 2 B 2 AR AT FR ol 1 B P, WIS S hniE, SF T A 8. ik, "hello”
'world' T "helloworld". MIIREATRZSRML, RIWIRHRFATH S N MBAT, b0l DA
FRIN P A ER S IERE il

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

)

R, BCHBBRAEAR)Z T E L, e SEB, FRsfThy, A PATERRISA LI + 25T B2,
F AT AT AR B AR R 515 WUk (B RIR M SR AR B L =5 574583, #s X AR 7 TH
{Ht N PAS A0 P AR IR E A -

2.4.3 KA et i

3.6 BUBTIA.

WX F A F ARSI fstring FARET ' £ B F BISATATR T XM TR S, R
PA {3 AR A, B s i U2 w R, AR U AT R I E @ A s A T R AR Y ek o
BAEF I ERCA I AT, B, STERE AT TR R, EOUF I S, AT
FAFER N AR TRIR TR :

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

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

| yield expression
conversion "s" | "r" | "a"

format_spec
literal_char

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

WAEFES ({8 " RO AR S, RS AN A R AR A A P . FRAAETRE S {0 FRIERA
Python ik Ik B IR F B, AERBAXEMETS =", WERMAE, FFERFEE R LHER (H
FTWR) . BEfERHIS 1 bR B I AEER S ' SRR . B B A TS S
"} ORESE.

KX PR FEE T, k5 RG-S T 05 Python SRk A —#F, B A LA . A
M E RSB Tambda AIREFHEERX = WA EXH RG-SR Bk A & (Fla, =
ISR, (AARREAIR: ERAFEAFRFHEERN, BNERARNY, AR .
37 IREEAE: Python 3.7 DA, FBSTIL I, R ARG T TRk b ava i € Fik 510
frasync for FAIMHET.

FERXHEEES =" i, WA EIERARACR, = RKESE. W NETTMEEEER P AR S
U E, K= JEMER. WAETRERE, = BUATAHFRELN repr () o $8E THEE, BROIATH R
KXW str (), BRAEFEHTHRTE "1,

38 MUHTIMA: 855 ="

¥R THARSFRY, FBFORMEME R ehett, Pk, #6055 s M str () FHoREgsE, 1o
PWH repr (), "la' i ascii ().

B R format () P MU E AR R XSGR format_ () k. A%
FULART, M ASFR S N5, BAEREEERANFA R R EE .

12 Chapter 2. {550 #r
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TR AU ] A S i BB 7 B 1B 7 Beth T DAL B A7 Bl A X AT

BHEREER BT B M UIFT OGS 5 str. format () JriAME N MRUE M .
A FAFRRFIE T AR, (B2 — B 7 BOANREYR 7 B 2 AP ifi{E -
R AT R P I E R BT -

{HA AT FR

>>> name = "Fred"

>>> f"He said his name is {name!/r}."

"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 = /r:20}"

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

SRR FEERTERE B F B iP5 N2 R P A/ s I E R T S 5

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

RAFBAPAREA TR, WS4

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

B SRR SCROEL, R i A2

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

AR &R, AP T A BRI AR SO AP R

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

>>> foo._ doc__ is None
True

13
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205 PEP 498, TN EAF R AR E, AL S ERFRLEIAH /) str. format () »

2.4.4 Bl vy i

BT EA =R B e B eI E (S8 SO B ) .
HE, BUETHEATIERS: Sk, -1 SR80 —IuaE - M7 mHE 1 AW,

2.4.5 BBy

R AR E T

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."9"

bindigit = "o" | "iv

octdigit = "om...mm

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

RO IEA K BB RS, BE— BR ] H3n] A

HERUER, 22 FHETHTRIZ. TRIZEN T 487, by RS, TRHEERT 20,
WATAE 0x SF B AT)S -

B BT 0 DM, TIERECERITIR AV . DA Python 3.0 X B C BER /R IR
i

BT EE R BT :

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

3.6 M AE: BLE SCRHE T IEY, R R 48T

2.4.6 AU
P AR A X T

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

fraction = "." digitpart

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

TR, MR, REBCRIR A S LA 10 . BN, 077010 RAIAM, FRHIBMES 7710 M. #F

14 Chapter 2. 75 H7
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SR TEAY SCRRE IR T R ARSI B I S R R e AT

PP R E R BT -
’3.14 10. .001 1e100 3.14e-10 0eO 3.14_15_93
3.6 i BE SRR HEIEY, T RIZHET .
2.4.7 BB
RS L3RIV SCANTR
imagnumber = (floatnumber | digitpart) ("j" | "J")

R T {E AR RS 0.0 MAZRL. SR — 3P iR, BT BUETE BT . BIESEHA N T MIZAL,

WIEEINER SR, Bt (3+45) o BT RGN T

’3.14j 10.5 107 .0015 11007 3.14e-107 3.14_15_933
2.5 B85

SERRUT R R

* - * ** / /! 5 @
<< >> & | A ~ =

< > <= >= == | =

2.6 kAT

PA N TEAFE TR R o A -

( ) [ ] { }

; = >
= -= *= /= //= %= e=
&= | = ~N= >>= <<= *ok=

RS AT AU T B R P e =GR N AT IR 5 R e BRAEAT . AR

EOrRRAT, BRI ASITIZ R .
PATT ASCIL FAF AR L, Xkt s 2 E 5

I

PATR ASCH “F45 AT Python. FEF 45 Ff 7 I EBTERESMI AT, K EL A4 -

’$ ?

2.5. B¥FF

15
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[Elfi:
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CHAPTER 3

i

3.1 Mg, sk

* %32 Python HOMBR ISR . Python T2 7 i i BT Bttt i th et G sout G m) K AR FTR i (IR X
B, HE RS AR T AL AL, DA SR XTSRRI )

BAXEIA S BIRRS . KA. —DXRGEIEG, ERARRT AN UL ARa] DAR H B,
A GAENAE PRI HIAE . 15" IR AT AL S RIS 2 AR 1d O pRELREIR [l — AR
WS HHREL

CPython implementation detail: ¥ CPython H, id(x) UM x BN TERHIGE .

X GR IR P X R I SRR B (B MR A KIEIRIE? ™) I HE T R gl GEAYIUE
type () BRECBBIR I —AFRIGER GEUAZWREXZ). ST, — DRI R AT BUER.

H XIS AR ] AR o (B W] DABRAS X R AR oT at &s (EAS T AR XS S0 ARl R T At %

(— AT A AR R IR RN R 5, MEE EMCER, B EESUUE; (HEmEas)

JBTARTAN S, FAE ISR R ERA S . FIL, ANAARTEA S S F AR REMUE, SLhndy

%%E%@o)*¢ﬁ%%ﬂ§ﬁﬁﬁﬁﬁﬂ&%%;WW,ﬁ$‘?ﬁ$ﬁﬁﬁﬁxﬂ§%7ﬁ$ﬁﬂﬂ
e R AR

MR DA IR, MTCVEVT RN E AT AT RE SR A BIR . Fe i H AR Y S SRR B3R [ml il
i 5 A W AL - AT SE PSR (G SR i e, I BRI A A GO 2 R R

CPython implementation detail: CPython [ i fi il Ay (AIE) ERAG I PR EEIE IR )5 | T RO 5, 2k
XA AT 7 A 7 B RDSCH R R 7y, AEANGRUE DL 5 0 B0 5 | BB . TR go BB SORs 1N
i OB PRLEIR A AR B o HABSEIL S AR AT 775, CPython BUA 7 AR AT RERCAE . AN B
AT IR G S R A SEALE] (BT DAVRY, 24 2 S X ¢ P SO o

VERG BN SC B R ER R I BE W] BB IE G 0L T SO X G AREA T o iE 2T Rl t ry...except’
TEAHE S 5 R AT RE O R QARFFAFT o

AR SN BEIRAT U, BIAFTIF SRR 1 o 2400 G/ o B [l YA IR i 8 Bt B 3% S ke
JC, AR TR O AR AR A, XX GUA AL T B R SN SR B, A close ()

VARSI OL R A T AT A A PO — ARG, (HGEE AR B, B IRAL PR Y & SR — SRR R R AT
Ho

17
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Jrike SRAMERAAERE T WA K LR B Pt ry. final 1y’ AR wi e’ IR FRAE T UEAT R B A A
T

T LA EXT MR G BN 258 . a7 cdl. FIEMFIE, g f 25 a8xt
SRR e FEZEUEN T, SR — DA ER, RN IrE S EmEm A2 HmS; HE,
BIATRIE— Ao AT AR PR, WS S R g S . I, R AR 88 (Blhnoce)
ALEXF— NS S A5, D) 2432 0] AR G Gl i A I 2R g I R A e AE

RA LG G AT LT Fra AT . H 2 X590 5 10 B P e B ARE B L 32 8 S X TR AT AR A
S5 HHE B A S b b SR [ A R 2B BUE AT — PUA X S 0951, iR A AR 83 Sk i X S A A is
B BlifEa = 1; b = 1 2ZJ5, a fl b ATRESWATREAR TR — ME N —HXT SR, X BT ERSEH,
HREEc = [1; d = [12Z)FE, c fldBIESBRFEANAR. BMmpHEssE. (FHEEc = d = []
LR ] — AR IS < Rl do )

3.2 brifEREYR L

PATR 72 Python WIS . 3 AT (RARSEHI & DA C, Java U HABTE 5 40 5) W] PAE CHEZ AL, K
KA Python TTRESMATE Z YR AL (BIANA BREL. R8O B AU 45 45) , A il R AR 2l
BRI R B -

PATRN AR AR R v A S R R TS Bed . X SR MR B RSB R D R R E R A . e AR
TE SAERR AT RER AL -

None R HA—FIUE. & —HAMER RN L. WG N EYFR None Y. EWFZHILT
EBNARFRZE(E, BRI R BHE Y R HCRF R 9] None, B IREHRE N R .

NotImplemented it 3¢ 78 A7 — Ff (. 2 — A H A L/ B X 5, B Rl i B4R
NotImplemented Vi, H{E 75 v M 45 & HOBE 7 ¥ A R 5K B 48 5 o B0 4% 3 /s 1O B0 DU 7 3% (] 3%
Ho (R SRR R A AT gk S s e MR 8. ) BN BB 1 2R

#1452 I, implementing-the-arithmetic-operations ,

3.9 MR AE: VE AT /RIEEf# T Not Implemented B4 M. BT HuEISHE BB, ERFF
&4 DeprecationWarning. BERFFEARIH Python fRAH5| & TypeError.

Ellipsis WA A —FIUE. 22— HAWERRMATE . WSESFEE ... SN EAFLELLipsis
Vil BIEEENE.

numbers . Number EE%Xﬁ%Eﬁ%&??Eﬁ@U@, ﬁ%%ﬂi@ﬁ%ﬂ‘@%f@ﬂ%*Wﬁ@@lﬂ’]:@@?*% B
XGRATAERY ;. — HATHHAE AT . Python H i 4 24 AR 4B B RIFE 8y, (Hisz |
TR BRI T

The string representations of the numeric classes, computed by __repr_ () and __str__ (), have the fol-
lowing properties:

o ENTRABWETFIME, MeEaENmibasnt, o2 AR R EINER.
o FINERSTENREMIIEOL T R A 10 41
o JFRHIE, B/NICEHITT BEIFAER AT Z A, AW ER.
s REMZE, B/NRETREIFERBEANEZZHN, AR
o BT A 80 7 h UE I 2 R
Python [X /3 #& R, 37 BRI 5L
numbers . Integral MG FERECEE P REEEE GO (A IESR 1740 .
HERUBAT A o A P ApA:

18 Chapter 3. #iiiin
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WM (int) HWRXIRFMERE RN, DUZIRT AT B NAF (BIE RN . TR AR
BRI SATIHREIR, A PA 2 NSRS, BERBEAT S AL AN 2 AL

Ai/R%Y (bool) MAXI5 F NP False Fl True. 3 False Ml True AT XS 2 ME 1Y
RN R ARERS A T IA, PIATIRAEAE S R A AT R 0 TR 0 A 1,
BUAME DL TR BN AT R I 20 SR 1] 7455 "False™ B "True".

RETUBFR IR H e AR I 08 B AR e M R 1 SR e PR de oy 7 B ) AR

numbers .Real (float) N 5 FmL gy (1 RORS BE I A 8. HL T a2 iy B G BB A s B A P a2
il TR Z RIS A (DA S C 5 Java 528, Python R SCRPHFURGBEIE Ri8: SCRPEFH B 2
T A PRI N AFIEAE, (HX ST A X THE Python A FI X S T B R UL R O /23, BRI IE
WA B A PR S BT % 0 5 AR .

numbers .Complex (complex) I IEXT G PA— XML S RNNE BEE AR R R B R UE . A X7 S50
W s B DU LRI B — DN EBUE z iSSP Tl R @Y z . real Fl z. imag 3K
B

JEH X RFIR AR BB RS A RGP WEREL Len O IR —FESIR A% H Bk . 24—
AR EN n it FIIEEEHT 0,1, .on-1o JP8l a 14 H il a (1] 2E#F.

FPAE SR A alic 3] SFRRGIS N kMIrA &R, i <=k <j. BERBAN, FEAMTAEE
— 5P PRBMFE T BF SRS AR M 0 FFh .

AL PR SRR A 5 = A step” JESI” Y EYIA™ ali: k] ¥k a RIS Hx WIFAKH, x

=i 4+ n*k,n>=0 Hi<=x<j,
JF A AT AR AT AR PR i DA 43

AAEREE] AR AR PP 2SR R — A A BEFF IO . (WPRXT RS HA X R A5, Ho
AR AERS Gt v AR R 5 B2, — AN RS R BT B IR RIS BESCE Y . )

PATR R TR AT 2SR 4

s (String) FAFH )& B Unicode WA/ {HZH BT 5 . JEHEIFE U+0000 — U+10FFFF Z NI
W AEHS T FEFAFER i . Python %A char AL T & RFEAF 5 AR E 0 m h—
KPR 1 FREN S . WERE ord () ARF—ANEAL T FAF R U s — N Ve Bl
0 - 10FFFF Z NEEAEL; chr () AP —AEREITE 0 - 10FFFF Z NIRRT K
BEN 1 BTN PR TS . str.encode () AIRAME 5 E R SCARGRILE str 4l bytes,
1M bytes.decode () WA PASZEL S [a] B AERD

I8l — I PR 4 H AT AT Python X4, A& HANE A 45 H e 4L g S fa it 2k
K. HA—DNEHRICY C B Wl e RA R — N2 S (— s
ARYARGERIE T, WS B R ERA 0. — S edn@s—xt N s
1) B 55 2

TR FATREX SRR AR . RN AHER A 8 T, ABUETER 0 <= x <256
FEERI R R . FATRFIE (FlU brabe') FINER bytes () F15 4 0l g RAEFY
X5 FATHREXRIA T VAR decode () FIEMRIS T

WAS A TR FESAERE R B S U R e AR . TR ARAIY) R AR TR AR R AERAE A de 2 (IHER) TEAIF) H AR

H BiA R P A ] AR 4 28270

List (#151) 51 P4 H T LU Python XF4. 53R M #5568 BE 5 i 24
FR . GER QAR 0 80 1 95 R ICH SRR . )

TV TN G R T AR, W PAE I N B bytearray () WA R AN, BT 2
AARH (PRI AR AN AT A ) AT T 7 B AL b it D M D BEAR S AN AT A2 Y bytes
XER—E.

PR array J2UE T —NEOMY A FFIRBURB], collections BB,

3.2, BRiERIZGE 19
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AR MR R IR AT HA AN G R 7 BARES . HICENTAREEE TRk ERT]
HREATPEEN, BN ERE Len () RELES AR H B LEH WAL 2 PRI F A,
KERFHIPRER I, AT, 9. ZEHRFRZE SR

XFFARATCER AR AT AN W] A L5 = B R I o 3 7 S A AR I 3 2R EE BRI SR A
Bor s (B L Fn 1.0y, ME—fd A aEHHh—1,

A T P A e A 2

o WS FRTAES . TAIES N ER set () W22, I HAE 2 50 PAE S ek
e, Bilan add () .

TESES R RRA LS. ENTEL P EN frozenset () g AN . T frozenset X}
LANTAE Hhashable, B 0] DAREFFESR — N EG R ICE B2 T UL 5

Mgt WM RFRIMEERGIEGT RGN RES . W M x a (k] WFEBSE a PFRT 08 k 195
Hi Xl DAERBAP A, taENIRER de 1 IR B E AR PERE 1en () AR E-— LG
ZFHEL

H A — Bl A A A 2

T R FR M LR R EE N R T IBA R RIE G . AR IERR A W5 51K
FUL A AR, Gl S AR G T HEA T OB, D PR T R 8 7 S S B )
SRR LACR R — 2k . VR B ) 507 8 A0 TR HE B LU A SRS AR 45 (514
1AL 0) MBI AR MRRG | F—A Pk H .

TS RBAEANY , XS SR AE AT TN I B P AE 7l PR A o B S A )
ALY, F I A% R 55 B EE i 47 A o S I B R R T A 2 P B LA (o

TR AR BT (... PRERATE (BT 2w V).
PR dom. ndom Al dom. gnu $24E THSMIBEIKAIRH, collections Bt Z2HNLL.

3.7 JiUHE 5% A Python 3.6 HUZ i “F ML 2 PR HE AT . £ CPython 3.6 FFB AT S bR B, (H
TR 2 IR AR — S BT T AR 5 ) 5 R

AP SR I T AR T R RO e (S LR /)

P SCeR B 7 SCRR IO G T s aed bR BOE ORI (S0 3 402 S /T o BRI R Pf il —
SR, AP NS BT E LESS1%R—2.

TR

JE B

_ doc__ Z R SR AT, BOA WA None; ANEgiF2E4kK . HEE]

__name__ PGS CEG

__qualname___ Z R B qualified name. g
3.3 WA

__module__ BT JE BRI 2K, A WA None, s

—defaults | ME AR SRMIN S KA, RERER | U5
HAEINMENH None,

__code___ TR IR I R EUAR B AR 42 A5

__globals__ gfigﬁ@ﬁ Has e B F IS ] - B By 4 | HiE
=144 25 ] o

_dict__ fir 44 25 0] SRR R A B M 5

__closure__ None B 1% BRI AT AR S 40 € i B e e a3 ¢ i
cell_contents EMHMTEREILT .

__annotations__ %@%ﬁlﬁﬁ%?ﬁo FMPE S S, WEAERBIAREN | A5
N 'return',

__kwdefaults__ | NAEXEFSHECAEN T I 5

20 Chapter 3. iy
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KR4 Writable” {1 JE M A AIR(E ) 262
PRI G SRR RO B EAL R e, (9 s vl AR A 0 bR KB el ok T LY i P

SMERBR E IR IE . 2T 5T FEHFA P 2L Btt. RRTRA P ELFAE

HITH R AA cell_contents @Mk, X AT AR KB E FRITHIE

A7 KR BOE LM B AT A EACRS X G s G 2 LR SO0 BRI A . ce1l AU ]
PATE types B

eBiliik FPITEMTEG2E . FEFBIRATAT TR G GBI 7 SR %O -

Rk HsE @ bE: __self NRILBIXGEA L, _ func_ HREIS; __doc_ NHIERISC
(5 _func__._ doc__ fEMAMHFED; __name_ NHEXFK (5 __func__._ name__ {EH
) __module_ K ¥EFTEAIA AR, B NA None,

J7 Y SRR (AN BRI H )2 BRSO G AT T e R

F 5 SOTIER R AR B2 R PRI BB (T BB 28— 5L B, ARz )@l
P SCRR BN SR M B

24 o A S B BRI~ S SR RO G 5 sUA S — AN SE BT IR R I, BT R I
__self  JEMERIHZSEG], H@ HEXS. SR AN _ func_ B FR I BREL
PIE

23 5 MBS RIN—DRTT IR R IT SNBSS R I, SEBIR G __self  JEME
NGEAL, H__func_ JRHUARIIER VA TR KB 5L

AL VEXT S AE I, STV A R 2R (__func_), IFRSEEEHI(_self_ )i
ASEINFERIF K. B, 4 cR—M8T £0 REUE X2, M x 2 cilg—AsLel, WEmH
x.£(1) FERTREME Cc.£(x, 1),

WAL R G R BN IEXT R, R __self Py RSB kR e
AL, HTGIEEEM x. £ (1) B2 C.£(1) FZERTHM £(C, 1), Hi £ VKT
PREL.

T YRR B RO R 31 S B 5 A0 G A e A N SEBIARBUB PRI 2o o FERESEALT, —
i R LA 7 S R R IR 28— DA MR SR A AR & RS R R e e HUk
TP E SCREG HAB TR ISR (CA RIS AT A ) LEBORIBUN AR & S AR A8 . AT —
AFE R B R AR — A JESL B R R ) SCRR BN e o SR e Tk IXREI S # A
LR B RIB IR A 2 KA

MR eREL — Nl vield 4] (Wlyield 7% ¢) F4Y) (RR BT IRBARIE— A~ £ s Sk, XA
1 R ACAE R I, RO ] — AP PASRAT B B AR A AR 5 TR IR iterator.
_next__ () HIEHEFEXN R EsfTHH BN vield iR T —MEN IR, 24X
MR T return iIFMEEPITEIR RN, $55]% stopIteration St HX ka2
BFTR S AR AR -

PpRErRE Efasync der R CHIRRENEUT ESREFR A W A2 8. SR AF 1Y R CEE A T B 2 3% [l
—A~coroutine W%, BRI e Fravait xR AN asyne with fllasync for iEA]. HIEF S
Wizt & —5,

SRR HREL il async der R SIFEF Yol d I AT RN F 4 K Sk
OB G B A BT I — A S (R 2, MO R AT asynce for i T 4T o6
$ilk.

Calling the asynchronous iterator’s ai terator.___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 St opAsyncIteration exception is raised and the asyn-
chronous iterator will have reached the end of the set of values to be yielded.

3.2, BRiERIZGE 2



The Python Language Reference, #%[E] 3.9.13

B RREL P E R BN R @ X T C BB SR Er 3. P E R BN B35 len () Ml math.sin()
(math & — PR EAR B, HE RSB EMIEA N C M E. %ﬁﬂiﬁ@ﬂﬁé}%@:
__doc__ JRRREU SCRYFERFER, WREA WA None; __name_ @ pREIIN AR __self B
A None (ZILF—%cH); _module_ EREIIEBIRIIZAPR, MR EA NN None,

WL % IR SCs Eid E R — R, AR s 7 — M C B R AR R
WHSNSE. WEITIEN— B T52 alist.append (), HAt alist J3—PFNFXG . FEHRB
e, R SRR _ self_ SWEH alist FTARICHINA .

Classes are callable. These objects normally act as factories for new instances of themselves, but variations are
] y
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.

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

B B g Python fURS A REA ML ML, M+ A A% B8, dimpore WHAAGR M, B3 did
importlib.import_module () MMNER __import_ () ff@ﬁiiiﬂﬂ% B 5 B A 7
ST G S DU iy 4% 23] (ﬁ%%ﬁ*ﬁﬁ%*%)‘(%@ﬁﬁ@ _qlobals JEPES R o JEYES B
Bz P AR, P m. x AT m.__dict_ ["x"]. BEHXGONE TG ARIRAY LD
X5 (BRI E UG AFREE ) .

JR MR 2 SRR ) A 4 2 [ T8, Bl m.x = 14T m._dict__["x"] = 1,

PE X (PT5) @t __name_ BHURAFR __doc_ BB ST AR, AIREA WY None;

__annotations__ (A[3) N—MEE SirE W7, ERIEBIRAIITRRB; _ file 22
RGO Y RO B SCPFRY R AR, QSR E RN — SO TE . FBE SRR T REI A file
JE ML, BN C AR S A B R REAR PR 3T — A L B S 3 4 TR A % S 1A
RIS AR A

PRI A BRI __dict_ NPATHLR RN 4 25T o

CPython implementation detail: HjT CPython i BEAR B ML R 2, 24450 25 1 P Jak AP A e = Ly

SUNTEL, AR IR TS T AR, AT R I B RO IR A DA %
T

FIse SO H e ISR — Bl 1d I SORBIE (B WK < 3L —49). ARGl — A7 RSB
ST fir 4 2SRRGSO ORI T I R AR, B C.x Pk ¢ __dict__["x"]
R AFAE — L8 TR R PASUVF A E GBI 7 20 S RAEH P R BUA R PRI, S AREEAE
BIEPAR . XMESEA R C3 Ir ik, RIMEAAAE i e ARSI A 2 A QR B AR 2
— LR SE R RERER IEF AT . A7 K Python (1] C3 MRO (I I AL A L A 2.3 MU A AT SR

https://www.python.org/download/releases/2.3/mro/.

Y RIEMEGIN (B4 0 ©) K77 —DRIEX G, ERFA—4 __self_ JBIEN CHY
FBITEM R BHSE— D ETEX RN, BRI RN RITEPR AR 5. I
__dict__ Fr & NAEMSMBUS R AL ZOE S/ e 5 — .

ENE e RAL R TN DI N E A R SN 22
PR QL E30) PAAE—AREB] L FR30)-

FRkJEME: __name_ MMM FR; __module_ MRFTTEAIRM AR, __dict_ NAE RGN
)78 _ bases_ W SHEZRM T, FIHAEEZSNE A B ETFHES; __doc_ ﬁ%éﬁiﬁl%
i, RN None; __annotations__ (A[) A— MO T E47iE T, BRIERMEIIT
R

RIB A class instance is created by calling a class object (see above). A class instance has a namespace implemented
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 3= 3,4 1£ 25 for another way in which attributes of a class retrieved via its instances may
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differ from the objects actually stored in the class’s __dict__. If no class attribute is found, and the object’s class
hasa___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.

URZEILB A FLERF IR AR Tk, AT AR P st . 2 Wi okor ik 248 —37,
FigklEth: __dict_ NEIETFIL _ class_ ASEBIRFRIZE.

IO X4 (SRR SCIERR) file object Fom—AFTIFRISC: o A Z R HRGETT sURT AR EIESCAEXT S open () N
BHEE, VA os.popen (), os.fdopen () Fil socket ¥ [ makefile () J5ik GV REAE A 3L 4L
R BT B AL A o AR Y

sys.stdin, sys.stdout fl sys.stderr XWX BT ERE SR ERT A . i th FDBE BRIAAY SCIF
MR AR ASCARBITIT, IR io. Text I0Base IRFKFTE XML .

PRSI L2 by R N B T O R BB R B 2 T e BT S ST R B A R AR e AR 114 BE BT I A2 4K
H N SEREE AR AL — N 4

FRESR R ACHXT RN 3% A 5 % 49 A AT Python fURY,  slFRbytecode. XA XS RIBREONH G 1 X 5]
FET BRAO AL R A R R (R BT S Ry 1y X ], AR X AL R 30 1
HBNSBUE AT B AR SR RN (FENZOR s T A ED . 5 s Eot
G, AR ZA AL, WA SR ARG ChE R EIREZAHE) .

FRIR KL JEPE: co_name 5 H T REA; co_argeount AL ESEW BEE (IR E
SHRHEABINER Z%0); co_posonlyargcount NUFRAL B SR (BFEHFABIAEN
Z%)); co_kwonlyargcount SH{URR EBFESEIEE (BIEHABIAMEMNSE); co_nlocals
S eR B ) SR AR R AR (B35S 80; co_varnames h— AN R AR & 44 AR T 4l
(G2 HEAE Bl TD); co_cellvars h— A& #iiik B R BT 5| H 1) JR 3 A% 12 44 FR A0 o 41
co_freevars N— M & HHABAKMITY; co_code H—PMFRFAIEL T F4F 1
Hi; co_consts AN AT B 0 EE ) A co_names S— LA FEATRS T
PRI TCH; co_filename NPT RS T 7E) SCF44; co_firstlineno NEREHEITIIAT
Z; co_lnotab H—AFAFE, HA g T AT RS & 2 TS BT GRS I ARRES 1 TR
gi’%); co_stacksize NERMI K/ co_flags KH—8E, Higmhd 7RSI I ZA~
R o

PAR R HT co_flags BIFREGENE L WRKEMEH *argument s IBERIEZAL BRI RN
B, W 0x04 (g R REEH **keywords BRI ZAEREEER X HFESE, W
0x08 R E:: WRKETE — M ERES, W 0x20 (i#FiE .

KSR (from _ future_ import division) tWffiff] co_flags PEFRE AR IEEH

AN G 19 G156 22 75 T FH AR A e A SR pR RS 136 o) 3 P R SR By R 5 2 02000 v 753
ELi) Python iR A~ H ) 0x10 A1 0x1000 1/,

co_£flags HEIHAMAIHELR B A INEBGE .
WERACHE IS G — AR %L, co_consts HKEE —T0RS i s B ST AT e, AR A S S hy

None,

WX WO RFR AT EATAT R BRI R (R3O, BB TR BR ek 4L

PRk @M £ back NET—HERRMT FEITE ), W EJEZHERRMIUNA None; £_code 2

PE i BT AT AR IS X 45 £_locals jﬂ)ﬂ?ﬁ?ﬂii&ﬁrgéﬁ%ﬁl £ qlobals M AT 2S5

Ap g £_builtins ITEKNE (EH) BFK f_lasti 4 HAEFHES X 2AEXT R
?%E’J*/\?él)

il f_code &5 k—> #Hi1EE(: object . _getattr_ , MIHFZ% obj Ml "f_code",

TR TS @ £_trace, WIRA) None, TR AR AT I 25 2 1A R AT (P L
SRR, AR AR A M K — AT - KWL f_trace_lines B False HAK
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A

HAARM LB T st 2l i3 ff £_trace_opcodes B4 True RAVFEIRIEM IR E. HER W
R R PR AT | A1) S AR BN PR BRI R AR, X RE S R BOR E SRR T -

f_lineno AWK Y HIFTS - FEiX B AM—EREL R BN B A0 45 217 IUH FIRJEJZ )
). JHIAE T DAL S A f_lineno SEB—A> Jump @34 (B E T —154]).

OS5 SCRE—A T v
frame.clear ()

BET7 VT B i A 1 A AR A B 5 I o i HLARZ e T — A, B s 21
FEM e XA BT T S WO A IEERT T (BN 2440 3R> 5 R e 2 S5 ) -

A% WY B IEAE AT 455 % Runt imeError,
3.4 BUHTIA.

IR G IR SR — SRR ERIE % . 50 A A 2RO A= — N xR, ] g

HEH types.TracebackType B HIA %,

T R Hb A @ IR 5, AR R AR A TR I, SR BN R IT 207 24 1 1] 3
ZHITEA—A NG . YA TR, SRR R . S Wy iEe] —T5 ) E
FYEH sys.exc_info () FrRIaIMICHm e =10, PARIHR AN __traceback__ JEMHL
FREL

AR AT R, AREREES (AR PRS0 BASRIESS R WIERARRER AL T A L
X, BWA{ERN sys.last_traceback XHFEM.

T AT R XS, D0 H [ S n B R e B AT R th_next JEMRI I TE
BEPIRRER R

FREIRP H L@t th_frame $§ 7 4 FI 2R IMATIE tb_lineno 45 K4 55 e IAT5
tb_lasti frmHA&TES . WIS LA T A VLR except F/A]al A finally T4 ¢ ry A H,
[T 5 o A TS R S 1R 2 7T RE S AH R IR 5 R AT 5 R [

il tb_frame &5 k—4> #HiTE{: object .__getattr_ , MfiFS% obj Al "tb_frame",

FRoRI T S JE M th_next SARRIREZFHY T — 2 GEAER A H W), WRBAH T —ZHNY

None,

3.7 fRCEAE: [l R BAE T AGE ] Python AUS 2 stk , BIA SLHIRY th_next JEHERT AR
BT

VI %45 Slice objects are used to represent slices for ___getitem__ () methods. They are also created by the

built-in s1ice () function.

Fokiy L at: start HTFHS stop S B step S KAE; B{EMNAA ISR None., X 2@

ATHAEEREL

PR MRS F— ATk

slice.indices (self, length)
W7V 52— BB SR length FF AT RAEY] v W RWEY T F length $5 7 1 B 5% H 51 I 1]
AR A S e i o AR [l kg = AN RE R B TT A s Sk e R0 B ) start Fl
stop R 1'5 LA L step AR . ZRG 155 AR BB IR 5 TE RLD) A — 20 Oy UL B

AT MR TR SRR T — Pk b SCITIARE BB S e g I IE X R 77 3. ST iR

G RAHT R HA T G 2, G kA P e SO VRS . 2 N R RSB — NS
VEXGY, SEBRIR B SR BT S, BRI . ESHTEN S BT
B, HET s gamwE A T . B8 ER R E L N B staticmethod () #
bk 1.5 eIl
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RIGIERR TN GRS T — R R X HA R g it F 25 2 ikoas M e ak 38 s il SR BIUZ % 42 1 07
Ko PN GAE SR BEAE AT M EAE 30 F P E O —Ar g . 87 4T
T E ) classmethod () R AN

3.3 HEkJi ik ARk

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
method named ___getitem _ (), and x is an instance of this class, then x [1] is roughly equivalent to type (x) .
__getitem__ (x, 1i). Except where mentioned, attempts to execute an operation raise an exception when no ap-
propriate method is defined (typically Att ributeError 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__ ()).?

PESE IUBLADATAT N B 28], AR H 2 A — a AU Y S B X Tt SRR Ui b 24 2 A 5 S . BBl
n, SRBUANICRAIRIER T RLE PSR e & B Y, (HERI) T Rt B3 AR DL — >S5
& W3C [ SR SR P ) NodeList M. )

3.3.1 HeAsi il

object._ _new__ (cls[, ] )
PRI AR cls RIGHEBl. __new_ () 22— EETTIE (24501 BT MR 22 ),
EXRFHTER LB BE AR — B HRNSHA PRSI G s 2k 20 TR D .
__new__ () HRIUERAHEI RSB GEE 2 cls BB

WAL S GBS E M super () . _new__ (cls([, ...1), @@L __new () K
EAA ARG, SRR E T S MOH ] 7 ) S5 P R ]

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[, ...]), where self is the new instance and
the remaining arguments are the same as were passed to the object constructor.

WR__new_ () RiR[E—A> cls BSEH), WEFFEBIR__init () JFREASBITT.

__new__ () WHEHMEZLE AR AR 72 (B4 int, str 5 tuple) 2§l LRI HEERE. BEWES
TE H E Ot i 2 AR E Sl A

object ._init_(self[,...])
S GEAS_ new_ () WolE2 5 , BV 2 BT . HBH05 e SoHns p A B4
FAE —AERMWRA__inic_ () ¥R, WHFRARRIREA __init_ () FE, #asEx
HO I DARR GRS B L2 A W IR 4Rk s BlAN: super () .__init_ ([args...]).

BAXT G2 m__new_ () F_init_ () PMEMMEERE (H__new__ () A8, HH__init_ ()

FERD, FA__init_ () RPIPFMERBER None, HNSFEBITHIS| A TypeError,
object.__del__ (self)

TESL B SR o XA A GBS TR (ORIEY ). R —AERHAG del () H¥E,

DR IRA USRI del () vk, sz S i & DARR PR SE 5 BE 283020 1 TR A o

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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_del_ () FPIEATDA (EAHERED sl ad G — MRS BB HT5 | AR R A S . XN R £ 4,
_del () ZESAEEAE MR GBI BRI B A2 i B A SE B E /Y AT CPyrhon SR
KA

B IREARE M A S ER N VRTAAERIR SR __del () Jriks

W del x JFAHBER x._del_ () — W#2H « 050 HTE0R . MJR# &1 < 1931
S R

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 FEHLAY SOk .

By MTA__del () FEREPLPRLC R E , 2EIIETIH ] & AR ) SR R 2, Sk
FIEl— A3 sys.stderr. 45H:

o __del () AAEALEAMSBHATI A, Wk ARSI, MR del () FHE
B OEUR AP AE VO, W RE S R ARPEBE, BIUTZSHIRC SO AT __del () T
(MY 3

o del () W[DAFEFERERS M BEWAT. L, BRI SRR (8 )
A REC B MBR B35 A None. Python £ Rk SG M BRI vh 24 FRDAEAAS TR LAT Sk iy 42 Jm 28 &
FEOM R HoAth 42 Jo AR B s WS EARTEE oo e 4 R AR R 5 XA B P S AR B
TE__del_ () FIEREABHAIR AT H .

object.__repr__ (self)
H repr () WERHHH AR —DXRE) Bl FAHPRRR WERTTRE, XMEL—NEHM
Python ik, ABBE AR E A A MR BUER XS (B LI ) . ARXORNTTRE, ISR [
U0 <. ..some useful description...> WFE/KE. REMEHLTE—DFFFENL ., MR-
i?ﬁ?_)‘(T_repr_ OABREN__str_ (), WEEFREIZRPEGIN “HEFE PR ER
__repr_ ().

W ER TR, R AR R R NS+ 5 B H o SRR B,
object.__str__ (self)

it str(object) AR E KA format () Fl print () WHUAER—NX4H) “dEIER” gitg

RIFBFARRR . IREMELIR—A FRER IS

Wh#SHobject.  _repr () WARRISET __str () AR B —H R Python ik :

AT DA F S (o S R AR .

WERA object e XMBALI T object . __repr ().

object.__bytes__ (self)
il bytes P AR — U R T HFRIR . KW IZIRE—4> bytes X4,

object.__format__ (self, format_spec)
Wil format () WEMKEL. . #HXULTFF 5 @ L FSRIEAK str. format () Jy¥kiH H DAL AL
— ARG KEHAL” FRFERIIR . format_spec ZHCH LT Frif MR IHMIR 1) FAFH o format_spec
s kIl format_ () MRBPER, ANk RZHCRERHHE M BITHIA N E LA,
B AR RS A TS -
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W5 formatspec | RIS AR R HEIA .
IR BTN — AN FAFER R
3.4 JiUEE#E: object ALY _ format  FIEARPME AMAEATIEZE T4, HFoT Ik —1 TypeError.

3.7 iREE%E: object . format_ (x, '') BFEEZET str(x) MARF 2 format (str(x), '').
object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq_ _ (self, other)
object._ _ne__ (self, other)
object.__gt__ (self, other

)
object.__ge___ (self, other)
PA LR SERAR R < B L i i AA T T EAFRIIRT . RN - x<y T x. _1t__(y) . x<=y
P x.__le (y).x==y P x._eq (yv) . x!'=yAfx._ne_ (y).x>vAHx._gt_ (y).
x>=y Pl x._ge_ (y).

RS E R SEOA MRS, & BT R AT BE LR [T BRI X R Not Implemented. i BRI,
N B 2R ] False B True. Al SEfp bk 880k n] PAR ML A, AR RBGZ BAT 2
TR (BIANFED 1 AR Z0F), Python SXTREIEIA bool () LABIEST R N ELZ .

TEBIANE LT, object Mt i is R M_eq (), FHTE B 45K N KR AE H & [
NotImplemented: True if x is y else NotImplemented. X T_ ne (), BRIASFHIE
Y eq () HXEEHREUL, BRAE4EE N NotImplemented. HWHRIEREATZ RIEA HARE X R
BUERCASEEL; B, (x<y or x==y) NHEIFARERE x<=y. ERIEEMREE A 04 B3 r 84k,

%% functools.total_ordering ().

WAEE__hash__ () WMKBE, TAREIENT SR B E BRI AT AR 34 i hashable X0
TR L,

X VEIE A RS EORA (LN BRI R B E A DSBS ) s 1 ()
Mgt () BRXWHRYSS, _de () F_ge () BRXHWIRSS, M_eq () Fl_ne_ ()
MRENTACH RS . MR R RAUR R, HARA R AR A R R A ) e ul e 42 1
2, MRS B A BV E R SO 3, 5 MR S e B A B E R i . B TR S0 % &

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))

f#iE): hash () MR EEXN__hash_ () JF¥EREEFER N Py_ssize_t ByR/h. &
HWXT 64 LiANHEN 8 FAT, XF 32 (VMR 4 FAT. WR—WER__hash () DFHEARRNL RN
P bt B, TR A TR SR A T . B — s B T B YRR python —c

"import sys; print(sys.hash_info.width)",

R A REEE L __eq () Ik, B2AWARNARE X __hash__ () FAE; MREEXLT _eq ()
EBAE L __hash__ (), WHSZEREA TP HERT SR LRI GR-—A20E LT XTSI 529
T__eq (), WIRWIZEI_ hash_ (), WA H2 00 S8 BRSO WA 75 S8 R A W] AR (A
XTSRS A R A NAL , BT RAIE AR ) .

HPE CRBONE G __eq () Ml__hash__ () J5ik; MAEMSEMISR (ACKRI) RS E
AR, HFH x.__hash_ () KRE—MELIEHIGR x == v [FEKRE x is y Hhash(x)
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== hash (y) .

—ANRUPERT__eq () HEAEN__hash__ () W&FH__hash_ () Bl None., 4
—NRM__hash__ () R None W}, %M SE B AE— DR P 2R PRI A A (I IE A b5 | &
TypeError, HSYE# isinstance (obj, collections.abc.Hashable) BgiiERfG LI 5IH
ANF GRS

WR—ADAEHET__eq () MWEFERERALEN__hash__ () LB, WABHETEE _ hash_
= <ParentClass>.__hash__ T CHISHIERER

WAR—MNEAEH__eq () WEFEERMGA SR, WNZTERE P __hash_ = None,—
AMEHENLT__hash_ () PAEFHE| & TypeError HjZE4#f isinstance (obj, collections.
abc.Hashable) MR B PTG A RTS

i) FEBOARTOUR , st Al bytes XIRRI__hash__ () (HEMH—MATTBRBREHLE Mmam”. HA
EAHE— 5l Python YERE P 2 ARFEAAE, (HEANHIEAEEIZIZATH) Python [A] 2 Al FTI Y
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.

ARSI A2 A RIE YT . Python AR PRIEX M UOF A S (lH EXE 32 0F1 64 17
g ERA—EY).

% W, PYTHONHASHSEED.

3.3 M AE: BONE IR A BEPLAL -

object.__bool__ (self)
T JH D7 ¥ DA SE B BB A T DA K L) bool () #AF; Wi%iR [l False B True. WIRARE LM
Tk, WM __len () FFAEHRIAIEBE N R B AN E. R —A LR E
N len_ () WAREN __bool () WMLHFTHSHIWEEENE.

3.3.2 [ Lmtkviml
A PARE SCR AT R HE MRS BIEMEDTH (x . name BEH . IRIELSOMER) RS .

object.__getattr__ (self, name)
LENEMETRING| & AttributeError MARMEBIHH (WTRERIH__getattribute_ () B
T name A jg—SLBIEMER sel £ FIRRAM TP RBIEMSI% T AttributeError; B EXf name
FrE RN __get () W5 T AttributeError). WIAN MikM (FFIK)) EIEEDRS] %

—/~ AttributeError B,

TR MRE RS EFEHERBN, _ getattr () BIASHREM. (XRAE__getattr ()
M__setattr () Z AR R ERAXSFRIE. ) X B TR h 2 B A X3 E 1
W__getattr () BFICIEVH A SEHIR) AL R M. B R E /DX T LA BRI, RN U TE LB
JeE M o i P R AT (T2 38 3 A B oAt X %) g v] DABTHRL A SE e s . 15 2 5 R
M__getattribute_ () Jiyk T REIEIRBOH EYE 1 5E &3 HAUY I .

object.__getattribute__ (self, name)
BT YA & Te A A U R AT DASEBIR R SE B JE ) 7 ). AR E LT getater (), WE#H
AWM, BAE_getattribute () BAMPHMAEHZTI KT AttributeError. Wk
W2k b (F 2 ) JEEEBREI K — AttributeError . i T G I T7 K T AY 0 R
U, S B 1% 5 2 TR A AR [ 4 PR A R 28 0 YR SR U7 B BT 7R R AR AT B A, Bl obJject.

__getattribute__ (self, name),
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WEE]: 5 YELEAE S o 4 T B PN T eR B e b R ) A 4 SR A O T A R AR R T YR AT B ek
Bhid. S0 LS,

& — #HitF{: object.__getattr__, iS4l obj, name.

object.__setattr__ (self, name, value)
A — AN B B RAE R o XN S BURIE LS (RERHE R 2 LG58 ) o name
JEYEAFR, value FEREG @ ERIE.
W setattr () MEWRELS —DLGIEME, ©NIZWEA RS WEET¥E, U object.

_ _setattr_ (self, name, value),

Flk—A Wit object .__setattr__, IS4 obJ, name, value.

object.__delattr__ (self, name)
FUT_ setattr () HHEAEN HMBETHERE. HHENIZE del obj . name X T2 ZAH
RS A B

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

object.__dir__ (self)
W BRI AT S dir O WA . R BEHELBUEN— T . dir () SAERIER TSR
N FFERHAFT -

FI o U PVl

FRRAAR __getattr__ Ml __dir_ iBAH ISR A e ONBHE TR . BEERN __getattr_ BR
BN U EZ A, KA — MRS, IR RG] % —14 AttributeError, HIfiHT
IEHE Rk Rlobject . _getattribute () REEBIFR PRI JEM:, W __getattr_ SFEBR
E"J{E_dict_ gk, RHEBIRET %4 AttributeError, {IRFLH], B A PABMES B IR H 4
Y.

73%% E%E&;f ;;ﬁ%éﬂﬁj %%&;ggﬂi@@~4\%ﬂﬁﬁwmﬁrﬂ LRI TR Y] R BN R AEAE
R EH AFRAE dir () k.

MEEMES B 2 SR TR (R E BB SRE) , TR ) __class_ BYEBREE N
—/~ types.ModuleType T2, Hla:

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

ME): & B getattr FHREMIRE __class__ NSl @ MLV ikt i & 48 - |
YRR A RS B (R 2 1 AR N ) AURD B 2 1 WA e 4 SRy 7 B 5 ) AR MY

3.5 SR __class__ BUREMEECN TS .
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3.7 BUBTMA: __getattr__ Ml __dir__ BiRJEH:
hz%:
PEP 562 - f5idk _ getattr__ fll _ dir__ fiiA TG _ getattr_ 1 dir_ REL

PAF ESCE— NS AR (FRCh #9i 8528) MLl i BT —A> B fr & 2 P e A ol /e (%4
AT H RIS FGERF b)) . ZEDVRRBIR, Jahe” fR R4 A& __dict
R RHE R PR B4 Y T
object.__get__ (self, instance, owner=None)
PA I SR AR A E 2 JE e (GRIEMUiR)) BUZ M Lol @tk (SEOUE MV ). AT owner
SRR TR R instance st R TTFB VRSB, 418 owner R 7] JEPENIR [B] None.

BE Y 243 W AR B ) B (EE 25| & AttributeError S,

PEP 252 48H]__get__ () Nl — 2 AR JE XIS, Python [ B B AL 45 TR IR &
3G B, HEEess =05 TR REEOR AU M2 4. Python B & __getattribute () SLBLE
A%/\Wi/\%@l TEREATREHEREH

object.__set__ (self, instance, value)
A VA PARE . instance $i € 1) i A 35 2R 10 S B JEMHNBHE value .
HEE, WIN_set_ () B delete () XREIBAVER “BARIIAL" . T2 S0 4 AL
P8k %5 .

object.__delete__ (self, instance)

A BT YR AR instance i 52 1) BT A 4 JE L B SR A -

object.__set_name__ (self, owner, name)

TETA &2 owner IR . FHIAZRSPIRIELE name.

il set_name__ () JRAEA type MG — R B A T, BRITERA IR a2
Eléﬁ%%ﬁu~4\%ii%§ﬂi ARt 2 S ] ) & ELMA & 4 e 2

class A:

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

S el XY .

3.6 HUBTIA.
JEIE __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IEMICE IR IEA B T3hE53k
JEYERBATIRNNA) o XS RITAFIXI GO YL, B R ASE B s R R — N RE R A (HT28) mspifE
NE—ANCESE (BN, CPython 245 HLT C PR IRE T A BLE ILRTIE) o
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Sk PR I 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.

JE ARV ) BRAAAT MR — A R F R R, R E SR E . B, a.x BERFSM a.
_dict__ ['x']1 JFlE, RIGRE type(a) .__dict__ ['x'], BEFRKKAEL type () B EHESE, K
fFEIek,

B2, WRILEIERE X T AR ERIXT S, W Python 1] 82 B EBRINAT R 55 1M A7 R il i
T X B B A AR e B IR BR TR Ir s A v B e v B o Ok e

RS BTG S R— M E a.x. AT a iE:

BN f A B A H UL AR 5 SR PSS R AR — M AR VR x.__get__(a) .
SR MR E R DXL, a.x S RHIHH: type(a) .__dict__['x'].__get_ (a,

type(a)).
R QR ER DK, Ax XTI A.__dict__['x'].__get__ (None, A).
Y8 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__ (), it is a data descriptor; if it de-
fines neither, it is a non-data descriptor. Normally, data descriptors define both __get__ () and __set__ (), while
non-data descriptors have justthe __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 () HREURNEAEIEREIAI LI . I SL B B B R T R

__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 creation of __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.

Without a ___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 assignment of new vari-
ables is desired, thenadd '__dict__ ' to the sequence of strings in the __slots__ declaration.

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.

__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.

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 geta __dict__ and __weakref _ unless they also
define __slots__ (which should only contain names of any additional slots).

AR5 A EAE R B A 5 S, N ey BRI 7 B SCRY S B AE R A mT 1) (FARadiad
PRI S T 20) o X S BARRERP & SRR E Lo RATT RESUSIN— 5 1R e Ol
AL A

L _slots__ ANEMTIREE w22 RKE” WERBFIU int, bytes Ml tuple MIRAER,

Any non-string iterable may be assigned to __slots__.

If adictionary is used to assign __slots__, the dictionary keys will be used as the slot names. The values 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 ().

__class___ assignment works only if both classes have the same __slofs__.

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.

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 HE LR

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)

WA RIRAE TR T S WO o cls B8R T35 QSR SO — AN @S2 ik, ik
P R A4 2 vk

AT HENMXBTF SRS LA LEN _init_subclass__. K T 5 H A H
__init_subclass__ BYRIHE, N URPETEE LTSS X ETF SRS HANEA RIS, Bila:

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

(Rt
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(R —H)

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

object._ init_subclass__ WECASLBUT AHIAM, RAEWEES BRG] K — iR,

#iE): JCEHR metaclass FFWH B RBHHINEER, HASWEL __init_subclass__ (5L
Mo Lhrpgoek (MAERAM$ER) Ml type (cls) P

3.6 BUBTINA.

pIVE S
BOAREOUR, KM type O RMER . REIE DB a2 =W NIET, R4 2005 E T

type (name, bases, namespace) HJZEHE,
RIS E AT A metaclass KEFSEL, BRI SE G R TE
file ZELAR/RBIH, MyClass Fl MySubclass #ie Meta H5EHi:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass

FESE LN HR E AT AT AL XS - SR S e T T I HR (9 T TS b T A
WA AT, R AT 5

* f#HT MRO 25 H ;

* BE G AT

R e ST EASITE

© PATE LS

o IS

figr MRO 2% H

WRAESE P B RN 2 type MBI, WA __mro_entries_ J5iANfHIHATHRE, L H|4,
R, BRPABUREISTHBS AT . TR AR [ 0 SeH DA I - Jed AT DA =S,
FE U DL T R AR 2R B 220

hs%:
PEP 560 - X typing BLHANZ BT PA% 0 SR
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G i K

H—AJE SO E I 24 Y TC ISR RS DA BEI:
o WAREA R A AR E LR, WM type O
o ARG —ADRATCRMH F2 type O WSEHBI, WHSBEE ML
o ARG —A type O BSEBIVERATCE, BURESCTHESE, WM SRR,

HATIRA M TCR M BRIk (WRA) AEITE e KR IcE (B type (cls) ) Hikiit. &
EIRAE I TCR N Ry P X BB SO — AR AL QR — MR TR G s, e SO R T
HHH TypeError,

i eNCEAAl

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.

WIRITCHEH __prepare_ JEME, WM& 2 BRI A2 006 P L .
hz%:
PEP 3115 - Python 3000 'Pifj L8 5| A __prepare__ fir& &)1

PATR MK

EFIREPL (LT ) exec(body, globals(), namespace) MIEXWHAT. HEIHHE exec () 1
%%Eg??éﬁ%Ein? BRER TR, TEE RIS AR R (EHATMEYE) 51 % B 4 Ei A ZNTE
FHIE Y 44 R

B2, BP0 SR T sRE TR, FE2 IR e LB 7 588 T3k B R E 2k e L 44
FRo ?@ﬁFEM‘Tﬁ% W SEFIEE— NS B PoR TR, B &l R — 5 H A i e R A AR T SR
__class__ 5|

[Elfe s I EA

— HHPATRF R RIE TR L 250, KEdE ] metaclass (name, bases, namespace, **kwds)
RIS (BRI N X P S5 51 A __prepare_ E’ﬂ‘ﬁﬂ)

WmREFEERPEEM B ESIHT __class__ 5} super, KXW E oL ES éﬁlﬁ/fﬂﬁ super (

__class__ 5| H, Lmﬂﬂﬁw%‘%@?ﬁﬂiﬁﬁﬁ%ﬁlﬂ@%lﬂ% L@ﬂﬂ%%ﬁ(iﬂfﬂﬁ super ( %Eﬁﬁ
ﬁ; VIEAE R TIayEE Ok 2 RG2S, Mgl 110647 24 wi v ) 9 S8 s S5 ) B A% 6 45 75{“2;151’] */I\%%ﬁ
HARIEI

CPython implementatlon detail: 7F CPython 3.6 ¢ JGHIA Y, _ class__ FATCOAVE N4 23 A i
__classcell  sFH#HLHITER. WRAE, BN L% % type. _new_ A, PAEREIERfM
VG IZZE . WRAIXFA, 7F Python 3.8 H¥5| % RuntimeError,

2 ff BN TS type SUEARMIRA ST type . __new__ [ICER}, PAUTREISMNG B & S5 BRI AE )
PS5 2 JE o KR

e B, type.__new_ FRNSERMHAEMFITAE LT __set_name__ () FEMRIAR;
o BNk, FrAXE _set_name_ Jy¥ERHE H T S SRR E Fl IR A% TR 1 44 AR IE TR A
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o HE, RHERT AR T IR U I € W BRI BV init_subclass_ () # T

TERMBUEZ G, ERXWEREETEIE SOPINids (WRAMIE) , HBIRNRAHER T E YL
e F Ry 4 250

Yiid type.__new__ QIE-HRES, MM 2 ML S IR S PO B A0 A P
LT R EFEIA LT —NEAR, FEWBCARNRE __dict_ @ik,

L%
PEP 3135 - @ity R b ey __class__ US| H

JERITEN

JURIPREAE AR 2. Sl B afites. HE. ok, A&, Atz
B HEZRLA K A B IRBIE /R 24745

3.3.4 Fioe SLBI B 1R

PAF 8 R % isinstance () fll issubclass () WEEREMIRIATH.

K5I, TC2 abc.ABCMeta SCH T RKEIF AU VEAF IR A (ABC) [0 “HEMALA VRMIEIFERT
BT (LRI, 4RI ABC 2 th.

class.__instancecheck__ (self, instance)
MR instance NN class 1)—A> (BB EE) SLBIMGREIEE. MR E LT3, WawiRm

PASEHL isinstance (instance, class).

class.__subclasscheck___ (self, subclass)

Return true Q15 subclass N EN class (F)—4> (ERSkEEE) FRNLREEME. WRE LT rE, W
2 E FH PASEEE issubclass (subclass, class).

TR VA AR R T RMER (o). BNIARRIE ML EEL R o L. X 5ET L6
B AR T B AR — 30, HUA TR DL R S A Sl 4 1R R 2

W%

PEP 3119 - 5| AfhZ LR pvshaediid, @0 instancecheck_ () Ml__subclasscheck__ () 3E5E

il isinstance () Ml issubclass () 1724, MAMIHEERIZIHLE T 0% TE S IR I S 281 A 2
(20 abe Fidh) .

3.3.5 BHUIZ RIS

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.

W%
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__ ().
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classmethod object.__class_getitem__ (cls, key)
T M key 845 & YR ALR B — DIz BRI L T MR 4R .

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.

The purpose of __class_getitem _

The purpose of ___class_getitem _ () is to allow runtime parameterization of standard-library generic classes in
order to more easily apply rype 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 implementations of ___class_getitem__ () on classes defined outside of the standard library may not be
understood by third-party type-checkers such as mypy. Using _ _class_getitem__ () on any 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 object if it is properly defined.

Presented with the expression ob7j [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 t ype class as their metaclass. type does notdefine__getitem__ (), meaning that expressions
suchas 1ist [int],dict[str, float] and tuple[str, bytes] allresultin__ class_getitem ()
being called:
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>>> # 1list 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'>

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__ 1is not called,

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

<Menu.SPAM: 'spam'>

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

<enum 'Menu'>

Bk

PEP 560 - Core Support for typing module and generic types Introducing__class_getitem _ (), and outlin-
ing when a subscription results in __class_getitem__ () being called instead of __getitem ()

3.3.6 Ul PR S

object.__call__ (self[, args... ])
WITRSAESE BV — AR Bl R WM, WRE LT ik, W x(argl, arg2, ...)
WRETABL SN type (x) ._call_ (x, argl, ...).

3.3.7 B K

The following methods can be defined to implement container objects. Containers usually are sequences (such as 1ists
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 s1ice objects, which define
arange of items. It is also recommended that mappings provide the methods keys (), values (), items (), get (),
clear (),setdefault (), pop(),popitem(), copy (),and update () behaving similar to those for Python’s
standard dictionary objects. The collections.abc module provides a MutableMapping 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 (),
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pop (), remove (), reverse () and sort (), like Python standard 1ist objects. Finally, sequence types
should implement addition (meaning concatenation) and multiplication (meaning repetition) by defining the methods
_add__ (), radd__ (), iadd__ (), mul__ (), rmul__ () and __ _imul__ () described below;
they should not define other numerical operators. It is recommended 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
implement the __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)
P EPASE BN B R L Len () o WIZIRIEINRIGKEE, PA—4> >=0 EEEERR . 0o, WiR—A~
MEKENL__bool () JF¥EMiH__Ilen () JrikiREMEAZE, WHER/REE P g RIE.
CPython implementation detail: 7 CPython 1, ZisRK i kN sys.maxsize., YURKERT sys.

maxsize W FESEREPE (Bl 1len () W REL 5] & OverflowError. B it B AR M KB k5] &
OverflowError, WHRUHENL _ bool () Fik.

object.__length_hint__ (self)
P M AL operator. length_hint () o Wi%i& BIXT A EER AR HE (TR T 8/M T
PR E) o WRKEN A >=0 i REMEW AT PAH NotImplemented, XL BMAES
__length_hint__ FATEENFAER AT A& 8 TIULIERE, HREERIER TCiR.

3.4 BUBTIA.

flE: PRl TR =A L IR . AT IR

’a[l:Z] = Db

SNEEH

’a[slice(l, 2, None)] =D

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

object.__getitem__ (self, key)
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) is
uptothe _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 IEEANEERTIN WA IndexError RAFIERHUAINE] 751 1253 .

#5E):  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)
WM ITVEASE I self [key] WMH. EREFWE _ getitem () MHE. HRZRIEHITTENZ
AR T 55 ZEW VRS T S S AR N6, BOR T AN AUV TR R S . R IR key {HBTS ] &Y
SN getitem () JrERYTEIUARIE .

object.__delitem__ (self, key)
P M IR AL B self [key] HYMIER. HREFIE__getitem () M. AR ZRLHMITIE
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W AZ AR T 75 B S e R e e, R T R R R T R . RNIEFARY key {H T 5] K1Y S WV
5 getitem () JFERITEDLAE .

object.__missing_ _ (self, key)

WHEH dict._getitem () FERRAE| TS b ) S FH DASEBR dict 219 self [key],
object.__iter__ (self)

W VETE R B RS AEE AR A o YA N AR Bl — A kAR AT 5, BRI BB
A ITE RS . M, BV IZE AR TR .
ERANRWTF LI T ENFEREXNR A S . A RERBURIFEFIESE typeiter —77,
object.__reversed__ (self)
Wk (WARAEFE) 28 reversed () NEREH A ASEI a2k . B0 2438 [0 — AT ) AT P4
BB NI X R E RS .
WIRKSEE reversed () ¥, W reversed () PERECKF IR EINEHFHIPML (_len ()
M__getitem () CRFFHIMMLAIRT G I S ANAEREBIRBEIL reversed () BRI SE BL S =24
SCPRRF AL reversed () .
BRI EAT (in flnot 1n) M ARSI T BN BB AR . A, B n] AR LA R4
PRI EI R A RCRA LI, XA TR G AR ] A4
object.__contains___ (self, item)
P DA SR B A B 34T o 2R dtem @ self WO BRI, A5 TR IR XTI 22
AP 00 7 5 AL SR P SR T AN 2 (B BN
MTREN _contains__ () PG, BAKNRF @S icer () #ATEN, RGHM
M__getitem__ () WIHRXFIIERIMNL, SFIEZ 55 Fagtam .

3.3.8 Kl

SE SCOAR TR RIS R A, R E R R ECT A SR RIE S (BIAnAR RO BB TALIB ) BT Xt I A 5
RN PREFAR E SOIRES

object.__add__ (self, other)

object.__sub__ (self, other)

object.__mul__ (self, other)

object.__matmul___ (self, other)

object.__truediv__ (self, other)

object.__floordiv__ (self, other)

object.__mod__ (self, other)

object .__divmod___ (self, other)

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

object.__lshift___ (self, other)

object.__rshift__ (self, other)

object.__and__ (self, other)

object.__xor__ (self, other)

object.__or__ (self, other)
P X B R LI BB ARIZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, 7,
Do B, KFEEXAX = + vy 0HE, b x@2RA_add () FEMEH—DLG, MSTH .
__add__(y). __divmod__ () JJYRNZHEMTMM__floordiv__ () Ml_mod__ (), EARRZEY
KURFN_ truediv_ (). WEERARE SR =JCRARNE pow () EEL, W__pow () W& LW
WA TR 5 =ANSHL

TSRIX ST A I S — A SR S IR ST 5, BV %R F] Not Tmplemented.
object.__radd__ (self, other)
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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 B T ok SE LA SO (Rzde) BAEgm) R RIBAARIE S (+, -, %, @, /, //, %, divmod (), pow (),
Kr, << > 8,0, | IXEEH I BRI AE B E RS SRRV B R LA BB BUR [ B4
BN, kFEX x - yWE, Kby REA rsub () FEHEH—ALE, WY <. sub_ (y)
iR [8] NotImplemented Bt 2= v.__rsub__ (x).

TR =IO pow () AR ZAXRM__rpow__ () (R HIEEHAIN 2 Kid %)

)RR SRR AU ZE B R A — > 128, Bk FRIRAL T i B U vk, ey
VRS T ZE 8RR AR S B0 T o ATl fei/p T2 S A e R s ST

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)
Pk SRR LY AR (+=, —=, *=, @=, /=, / /=, %=, **=, <<=, >>=, &=, "=, | =), XLy
IV ZSR AT B B A (B self) FIRIMISER (GERBAZAEFF AL AUN self)o WRFEA Ty AR E
S, MY R AR MR LR B E . flan, R x @B A iadd () JERIZRA—ANSLH)
Wx += vy WFENT x = x.__iadd__(y). HMEW x + v BRE—HESF x.__add__(v)
y.__radd__(x). EFLEELN, & REIRE AT SECR U4 % (20, fag-augmented-assignment-tuple-
error), {HIVAT R SLER P BRI A — N ESFRIT -

#iE: BT * = IR — R, EX T ipow () {HJ2iR[H] Not Implemented K
Je¥ERIRE] x.__pow__ (y) Fly.__rpow__(x). JLESIRAE Python 3.10 & IE .

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

PIXEM RS RAGHATMVE, BT HEIE N Not Implemented. UNSLRARSRHI MR A SRR S vk, AR B E T
WK None — ARy i S 2Chl M 22 AR 1R WA BOSCR -

4 For operands of the same type, it is assumed that if the non-reflected method -- such as __add__ () -- fails then the overall operation is not
supported, which is why the reflected method is not called.
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object.__invert__ (self)
P VA AL Bl —ICIARIZHE (-, +, abs () Hil ~).
object.__complex__ (self)
object.__int__  (self)
object.__float__ (self)
R X L8 R PASE B N B PR AL complex (), int () Fl £loat () o 243K [m—ANHHM FEAA(E .

object.__index__ (self)
T I PASE I operator. index () DA S Python 7522 o il HbKF 25070 G 40 BB R ) &
(Fany) a2 N E R bin (), hex () Fl oct () BRED . FAFEIL T ERIECTRT G R TRBCERAL. W
1R i) — AL
WMRKEN __int_ (), __float_ () Fl_complex__ () WANNERE int (), £loat () Fl
complex () ¥[ELBN_ index_ (),

object.__round_ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
T X 2875 YA DASE I B R 2T round () DA math % trunc (), floor () Ml ceil (). BRT
ndigits 645 __round__ () W12 AME LT VAR IR [E AR B 24 52 JFOM RAWTEN Integral (GEHE N
int),

The built-in function int () fallsbackto  trunc__ () ifneither _int () nor___ index () is defined.

3.3.9 with ifi4y I b SCE PR

ETFXERER DUER, EEN TR T ch IR RS AT BT 3C. BTR SCE BERAR BEIE AR
BB TR B SCAPAT RSB ] with i84) (FEwith 1% &) Hplid) , (HR AT DAL BB
HENBITTER G

R SCE AR B R A AR R AR A5 Rl R IR, BIUEAIARBISEIR,  RIIFTIT RSO FER45

R E R BARE 25 E, 1S typecontextmanager .

object.__enter__ (self)
PEAS H G RAIBATI FR 300 wi th AP 905E XA T B r R BMEE] as 7RI/ B AR,
WA

object.__exit__ (self, exc_type, exc_value, traceback)
R RBCE| R s Th B R . NS EHA T S BT GRBM RE . R BTSRRI
BER, =ASEER A None,

WERARGE T S, I Ay kR e (R A %), R R M B ARG, s
FEIR H 5 YA % I AR AL

WYEE__exit__ () HEAMIZEHG | KgE AR TE, X2 HENTHUE.
hz%:
PEP 343 - with” ifi4y Python with iEAIHTERAR . B H-ARHl.
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3.3.10 wokJiikeik

X E LKL, FEIR T AR B AR IR U BRIEAE HoE SCT R RIS AP R IE AR AR IR, TR BESE
SAERMREBIF I ZATAFR A T UE ST IR RN,

>>> 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 such as __hash__ () and __repr__ ()
that are implemented by all objects, including type objects. If the implicit lookup of these methods used the conventional
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

PASK A5 2O IE A2 A IR ] — R R I T i AR OC3ERE T, T A A BRI T
I} G SE ) T AR

>>> 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
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Bypassing the __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 B

3.4.1 n[EREMA

An awaitable object generally implements an ___await__ () method. Coroutine objects returned from async def
functions are awaitable.

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

object.__await__ (self)
WA AR [B] —A~iterator s N 24 8% F Ok SE Blawaitable %%, B0, asyncio.Future SEI T I ¥ DA
Hawait FRAMHEE

3.5 JRH A
hz%:
PEP 492 T ffA 5 ] R0 2 0 fE B

3.4.2 PR 4

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.

R TSI Tk, ENRT RIS RT N A S WA G A KB 7r k). B2, SEMA
CIRNNCIR = Y NERE S E S A LW

3.5.2 W s S RE MR — kK5 & 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 valueis 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[, traceback] ])
Raises the specified exception in the coroutine. This method delegates to the throw () 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 ()
WM RERE H B R . WER RGBT 3R R 2k 2R
fclose () ik, WRAFEIZTE. REESTERHRELTIK GeneratorExit, MG AIEREH
. IE, MESHmC TSR T, BiERAaRuE5s).
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YA RIF BB, S DA EAC BRI AR R A Bl P

3.4.3 5Lk iUy
Pk REATMER __anext_ JiiAH R AU
SR Easyne for AP

object.__aiter__ (self)
AR [El—A> 5 R BERTR

object.__anext__ (self)
WAFR ] —A~ =T 2 ARAT S R AER N — SR MG 1% 5% stopAsyncIteration
B iR

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 BUBFTIMA.

3.7 {R ¥ &%: Prior to Python 3.7,
iterator.

aiter__ () could return an awaitable that would resolve to an asynchronous

Starting with Python 3.7, _ _aiter__ () must return an asynchronous iterator object. Returning anything else will
result in a TypeError error.

3.4.4 52b I P SCEPEES

FYETFXERER ETLUEREMN M, BRBAN __aenter M __aexit_ JiAHFEERAT.
S B SRR Easyne with iR TR

object.__aenter__ (self)

X ERMT _enter (), (AKX ELALRIT—A T F 425 £,

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

MEX ERPT _exit_ (), (CARXAIZELILRE—A T F 3 %o
S BT SUE BRER 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')
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3.5 BUBTINA.

[Elfie
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cHAPTER 4

AT

4.1 RBrmsif

Python #4272 AU A Y . ARA 3 S A — A BT AT — Bt Python F2/7 304 AN LMRE T
AP Wb, REUARIIEGE Lo U AR B AR ar QRS2 — DA (I bRiEf A ik %
fERERR B ME R A QAT SRR IR I SCHF) AU, — ARG (B - WmIHEMREG i
IR fER irS) R, EAEar T PN -n 8RR ZHMA () _main_ Kib) 217
ARt R R, RSN E R eval () il exec () BIFAFER ST UL

REBIRAE PAT WP T — DI ERLAEIEE OI T HoE (BT 58 UG B AT LT Ak A
LA RS AT -

4.2 wHSYE

4.2.1 #RISEE

LA TRRANR . ARl 4 PRG0S T AR .

PAT TS S E PR EARBIIERIES, import 4], K5RBUE XL (XATEE LR H A g 2
SRR A R) PARCR A ARRIRAT R FARIOIRAE . for IRFRMIT S, Bwith iAflexcept THIH) as ZJ5.
import A from ... import * EXSIEFER T ABLRFESWBA A FR, IBLEDL R LTy
BRAh o XA AMAERIZ I Gl -

del AR HAR B E—FGRE  (RARILSEPRIE SO R FRIEE ) o

B ARME B ATE R e A TR BN A e SO RS Beh, SR A THREBVZ S, (Bl R AR .
R PRI EAE— MU R, WA AT R Ryl Ae i, BRARA M nonlocal Mglobal. WIARAFRYE
SEERRRGE, MO RAc R . (BB AR R N Rl AR i SO & JRAe . ) QRS RAE — MU B
YA ZAEHE S, Wh oy EE,

BEAMERL P SOA R B 44 B 4 £l DA TR 2 PR AT AU BT S7 A R 24 B 40
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4.2.2 FFRISEDT

T8 A BRGE ST MU H A A BRI ] W ARACRS B b SCT ARz, DILHCAE Fi 3 B ik AR B
WSE SR AT R B B, AR s & R RO (0 & AR AU B, R AR Rt & AU Bk
FIA TR ZAFRIA FGE -

YA AFAEAT R PP, S S B R R BT o XA AURS B mT LY B s A T 3
LEOPOAZACR R T

B NZIRGEEEARIN, RF5]k NameError 59, WA S/ 1E 300 R EVE 3, HAx A FRFE ] —
A JRERAS B, T AR B R 2% FRpl o A B4 o R 20 8 B R (B, FF 251 & UnboundLocalError 4.
UnboundLocalError A NameError [—PT%K,

AR — AT BN B AEAT B S A A FRIPE A, AR B A B A A2 44 R B 1 X BN A e 24 i AL i e
M5 24— AR E A e AU H N B I 2 S8 . XA — MRS BN . Python gt
HEHIETS IRV PREEE SR A A T RIS SR N AR AT B — MU B Joy AL Bl i e A AU B
SUAR H i 2 R O R B AR

If the global 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 iFA) A — U B 2 AR 0 BA AR VR 3k AR —A A i 22 B o & s by — 2%
global i#4], W% H AL B A PRY MR 2R AL i

o oca T I 2 BRI 44 1612 A RGO 60 B U B 0 . S A AT
{4, 2 R EE B 3 RFAE gk 5| & SyntaxError,

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

R S IRVA Rt 4y exec () Fl eval () MIZEUe A FRENT LT SCPRPRRIRIG DL, 280 SO W] REGE I
SE XA PRI ATRATIE A o X 2L | O I 55 0 40 FRARAT IR, (90 5 2 AAE T ARG 1Y Jey il As B e 42 i iy
AR . O a4 SR IS IRRR B IE L. FESACUR B g SCR A4 PRI/ Sk S e FR i 2
g EASY REDTIA AR SR T - X th A FE A AR S b, RO BT ek BfE 13k
SEIUAY . X ERE DA T AU R & R

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

a

class A:
b =

4.2.3 WE AT B M ASZ IR T

CPython implementation detail: ] J' R iZ %Ml _ builtins__, KUK E BT LMAS . H ks
HH N A4 25 E] PR Y % i mport builtins AW HE BOZE P R .

AT S PATHH SR N B i 44 25 R SE B b il E A R 4 SR R A FK __builtins_
KRB X% AT A (FEE— M O 200 Z B ) o BOATE L, 47
_ main_ EHLAIE, _ builtins_ ELREWNEREB builtins; SFE R A HAEPR), _ builtins_
M2 builtins B H S WFHP) D514 .
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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 () fll exec () RRECEA N SE RIS TT AL FRAARAT 4 FK . 445K ] ALETR 25 14 SRl fil 4 g i 44 5 1A
BT, 1 B BT A R TR WA A S, MR AES R 2 m T exec () fl eval () 4K
A RSP R /AR 2w PR R E a2 250w, e 2 RIEE T M

4.3 S

S 2 PP T R R I 2 ) R DA (S Ak PR DR m HA e 2 PR R — P 5 S AR BB AG I0) B) ) 7 E
FUAL, BT AR Al B0 Rl AR B sl AT oy ) A rb R A 2 DR A AR B LA AR BR BT 432

Python f#fr s A BB AT SR (PIANZAABIRE) IS % 5% . Python RefF Al A raise
AT AR BRI try .. except IBRPRIGER . ZIEMM finally ARG KG
EWHAT, EHALHRE, M2t min 25 K4 S HE ST

Python HYSSIRALBICR AR e “A k" 8L St PRes ol AR A4 TAF AR, HAESNRREETT, (HE
AREME R IR AR B R O B (AR A TOUZ BT A S AT R BL)

B R TERPUCIR, RS A IR, S IR R R 065N, ToigeWimigi, &
EATERREIHIEE , PRI 47N systemExit KR,

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.

HilE): S0 R 2 Python APT LRy . H P78 TTHEFE Python TR A AR 8 et J it ,
VS A A R 35 70 PR T e

HIESHry & o) INTTHRS oy IR A Rraise 15 ) NN rad se IRATIHEIA .

(Elfit

U LR FR 2 R 5 S B A AT AR TE R R A R I B AR T

43. B 49
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CHAPTER D

FARG

—module P Python fA%3E i importing BEAEFERERS Vi) 53— MR NI ARAD . 1mport 1EA] R &R S
AMLHI BB o, (EARME K. importlib.import_module () PARWER __import_ ()
S5 PRI T DA R SR S ABL]

import WEAIEEE TWIANHRAE: BB RIEELRIEEL, RIGFHE R LT 40E 224 5/ i 2 K.
import WEA M REAEE XX __import_ () BRI WA E LS. __import__ () AU
ST IAT import BRI ZAFRESEEAE. WS H import 154 | B 24 PRS2 BAEM EZ 407,

X __import__ () WYEEI AU TRIR R DA KAE AR B AR G B . ANt ml g 2R S S g 4
AL B A S AT (1145 sys .modules), WA import i & PIAT AR EHA

Mimport {EAREHATIS, FRAERINE __import__ () RELSBEE . HoA KRS ARG PLE (Fn
importlib.import_module ()) AIRE&BEFELEM _ import_ () JFMH BN H SR KL S
AL

M ARG F AR, Python 248 R %M, AR B A E 4> module W5 HAIHILE . WIRIEE
AR AR ], W 25| % ModuleNotFoundError. A& AMLEIN, Python &St Fims
AR AR E L ARAIRIL . X LS ] DA 2 (8 B R SCORTR 9 2 B 1SR AE BRIy e

3.3 R A ARG CPEH AT A PEP 302 HRYEE B2k . AL A R S ADLH—
A FARGHET sys . meta_path REFHHR. Mo, XRG4 25 B AR SRR E 8 S8 (2 I PEP
420).

! %1, types.ModuleType.
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5.1 importlib

importlib BRI T —AFEEH API Ik 53R ARSEHFITRZH .. HIU importlib. import_module ()
PEAETAHI LN E W) __import__ () HHERE. M API R AZEFHHSANS. B2 HESE
importlib JFE Y.

5.2 fy

Python JU —FEEHxf KA, A A RTHERE Ti% 268, Toietid @ ] Python, Cifgilm)ifHsEm. AT
T LB BEA FRIZ IR EER , Python i85 | AT & BIREZE

PRATME A e SRS R I H 5%, FHERRE o2 H SR i SCF, HIE AN 2O AN DM T iy B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

TR — AN RS T AR, (ORI RS R . s AT, AR — R A L
Beo FEHi, Eﬁﬁﬁ_path JEPERIBRAER S e R

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 ‘FH

Python 5& SCT PRI 4D, AL e Fla &= . WM ERMAER, BN Python 3.2 [z 2 Hi
MEAFE. HREEHEA - MMIE __init_ .py XA HREALH. Y- PEAOPTAR, X4
__init__.py XM RAMPIIT, EIE ARSI E B % a4 =W P4 PR, __init_ .py
%gﬂ%@@%&ﬁﬁ@ﬁﬁ&*@?@ﬁ% Python fURGAHAK AR, Python REAERLHAYE T AR HAS AL
Vg

fFan, PAR KRG e LT — N Z900 parent AR = A4

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

2 A parent.one ¥ [@ & # T parent/__init_ .py Ffl parent/one/_ _init_ .py. J54 %
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init__ .py.
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5.2.2 A% MNA

iy 2 LR 220 MR, BRSBTS T REAL TSR R GE AN R
HRr R REAL T zip SCPFAP . W45 E, B3 Python fE AR W] AR B At Ty . ay 4 S B A—E &
FLHER IS RGN G BN TR To S AR 1 U .

g AR __path_ JEMEAMHEEA SR T E B rE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

fr A 2 AL parent/__init_ .py . SEFr b, ES ARRIETRER B LA parent HE, HA4
HRHIA R ) ER A Btk . I parent /one MM BRALE A —E 5 parent /two 4R FEX MK ST, Python
P parent WAE a4 EEE, TEREARFERENENTHITA.

7 PEP 420 1% a4 25 B A i A fllidk

5.3 1%

J T IFIRIE 2R, Python T3 L4 S ARTHL (B340, X T 24 Al Ryl B 1A 25 00) I 5e K IR 2 4 Ak o LA FRTT
PASE B import BRI SE, siE K AEY importlib. import_module () B __import__ ()
REIES .

ARSI F AR DB, Bl DU ) — A PR 55 %42, U foo.bar.baz,
TEXFME LR, Python &5 5 A foo, RJGRE foo.bar, fxfhse foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

5.3.1 BihiEii

ESAERWE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T EER) . AR Z S AT foo.bar.baz, N sys.modules $41% foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

EFAWIA, 2 sys.modules AARBIAFR, WHALENWH CH N E R /R E AR, SALSRE
B SR, ANER{E K None, W£x5|% ModuleNotFoundError. QIERIANE|FEEHIEAFR, Python F4k4k
HRIZE.

sys.modules &R 5#. MERE T BEASBEIR XER AL (o HABE TR Ems i), HE
2 AR A7 H O3, T2 Python 7E IR AR BB R ap 24 8 . B W] DARKME R None , 5]
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREZ/NL, PUSIERARIE A RIS RG], FIERHAE sys .modules MZAFAH, A5

MR FAZA PRI, WET RO G/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHOT G, a7 b i B s A TR ARG SR BRI AR AR N 2

5.3.2 RIS MIMERZS

WRAETE S FRARIRTE sys .modules $RAE], WIS L 1] Python Y5 APIM AR AN N FZAH . 1Y
PR AR S A DAl J, B & 3R 3 FAe 2k 5 o AL HRAR AR 5 SR i e 7 A8 T LT RN 4 SR 4R 2112 44
PREOEEER o [] IR SE B PR LU R IR T\ &5 — B TER E BE N B TR AR I 2R [ H 5 5

Python 1 1 5 ANBRINEHRA RIS AR, 55— ALE AT (30 P BB, 86— NRIRTIITE (R k. 46
SABIATE R RE AR mport parh FHEFBL . import parh Je—/ 1 SO RGERE SR zip SCIFLRAY L BAIZ
TR AT A RN RAT R AT BV, I URL 652 A %R

SR AT A, PRl DAIIACHT ) 2 R DAY RS 2R A9 FEL A 1 4k
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

%;ﬁﬁ%ﬁ?ﬁiﬁTﬁ?&ﬁ?ﬁ%ﬁﬂﬁnﬁ%%’rdﬁ)‘(lﬂ‘]%%éﬁﬂ%, BLFEAR R AT QB X SR A
L.

3.4 JiCESE: fEZ IR Python JiAH , e de e BRI 422 25, BIZEEATNLR MIBTHAREUERT, b a4
Inzas . MBS TRAE T AIE R, (BAHAESS A BT

5.3.3 AT

FANUEI BT TP s AP REARPGRE $AHT. SABTAPREE: TATH FASEAT,

T TAE R AR IR A, AT A S AR MR %4, H sys . modules ZAFE KR X
VLS THA sys.path . REVBHELE N BRI, SOl TRHENE L sys . meta_path FSHIHT
AR R G, RARAT g

AR 72N sys . path (8 package.__path_ ) i FRM—ifI), FEBEN AT RERA BAR T I
WY . P AR TN # sys . path_hooks IRANENHY AT IX SR, HAKQTPrid.

5.3.4 Lkt

YR E A FIBIUE sys .modules FHAE|I, Python HE MK sys.meta_path, Mot Siogies
AR RIN A . X LA G WU DA AR 5 E N 1215 LB AT A BEZ 4 FRARR . JCBRAR A 4R AR 20T 5
WAk £ind_spec () WA, BIIEEZ =S8 A0, SARSAEREE (W) . oAk
TS P Ar SRS SR R e 1 BB AL PHLAE S 4 BRI AR

2R 0 B AR AR A T Q0 AR B S A4 AR, RRF R ]I G AR A REAL B A BRI
B, MW 2R [H] None. IR sys.meta_path AbHlid A2 2] 551 R R BAG AR M YL BT 52, WK 5] %
ModuleNotFoundError. fEAAHAMT] % i B B4k, FHr AR,

JCHHEE R AR £ind_spec () JIIARM AR =S8 - DRES AR SERREL PR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM AR HE . XITREERER, 5= ASHCh None, {HX}
TIRHRE T, BoASHNLE __path BHERE. WRMNE __path_ BYHEICETI, K51k
ModuleNotFoundError. #=AZHue— MR NTE I H AR BUA BTG SARGEMNSAEE
T2 E) e A~ H AR

T B ATE SR AT AZ UG Iy e is 1. B, (R KR M R e A7, WA foo.bar.baz ff
HAEMITIHR Y SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). 7
B A foo ZJ5, foo.bar ¥l s Rk F GRS A, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hg—¥HEEH mpf. find_spec ("foo.bar.baz",
foo.bar._ _path None) .

g—

AU A A ST A . UL None DIAMNKXF RN =N SHUE AR, X AL 2R 1]

None,

Python f#RIN sys.meta_path HA =Fhociietidids, —FAIEIIMT T AN BB, —FAENAT A
VRESBLER, 304 —FhJIE Q] 5 AR B import path fKLe (Bipath based finder).

3.4 WOESE: JUHARA AR £ind_spec () AT find_module (), JEHEIEITH, BRFLREER]{H
AEFE, SAIGLSTEE R ARSI £ind_spec () BRI E.
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5.4 Jm;

B MR N, SANUERE N EZ R e (&) . N2 AR
FR A3 i A R T AR ) TR B H:

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
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]

THEE A T A
© WRAE sys.modules WAFFERTEAMRIIBLT R, SARMESTLRFHR].

o TEMBAFAATHRACH Z 1T, BRFAFAET sys . modules Hio X —RifRCHE, PIOMIRBLERATH AT
B (EHEEUREN) S AMA S B HRME sys.modules ATy IRTERINGE UL T /Y TCFREB I FI
RAFTEOL N R 2 U .

o AR, WHRBLER - RN RWBER - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na B i B S IR B AE A P . XS ERTIECAR
7], Ja#& AL EE MR BB R AL sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANGEI S E S AR BB (1 i 7= 61 0 A8 15 ok
“_init_module_attrs” ), EES LB 52385,

o BRI 2N ST %), FE SR R R B 44 2SR . AT AT RS nERy, minEias
g BTN AR

o FEINEGS R P A HIF L4 exec_module() RLHLI AR — @ W2 AE- S A Gh HIFIR o] (B

34 MRS SARZCEBE T INEMMET RN TE. XLEAEPAHI 2 H importlib.abc.Loader.
load_module () FERBITH.

* importlib SEHLiE S FLHE R MIE . i REIITE sys .modules HIAFRMIIRA FRAFKBUHT G XA 7 i IR E S 1 2T A
PRI AT RETE sys .modules WL H & o R T RASIARHEST A, ARIERETEHAD Python SEBLHEME .
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5.4.1 Imikss
P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
FEFAGAN—DSECR AT 5 . M exec_module () & ] R TAA{EER 1 20 .
TINER 2R WA Z00 2R 5 oK
o QUSALHLE— Python #ib (i dE Py EALH S SIS MBI P RE) . INZRas W% i 4 R 6 4% 45 )
(module._ dict__) AT,
o GnAIMEAR TCIEPATIR A, BVIZT| A ImportError, AIFTE exec_module () MiMEIG] K A9LE
f HAth S B % 5
EUZIENT, SR Eas il DA R—X 4% FEIE R T £ind_spec () J7¥EFHR R — AR, H:
NS SN self.

B s ] PAE PRIl S create_module () JiRTE MBI QI 5 . B2 — NS4, R
HoRAg UL, IR BT BT R A BRI H . create_module () ARFFEAEMH G ik EALA)E
Yo APRAEHGR ] None , S AMLHIRF A 1T QU EDHSER .

3.4 R IN#Ei#si) create_module () ik,

3.4 RS load_module () FEWH exec_module () FIEAL, SAMLHIS X INEN A FEAGRAT/E R
E

HNTHIABEMEBLEEEE, FANHSHHS AN load_module () F¥E, MR EHFEHFASSHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATEIRZ A, Load_module () JyyAMANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFEREE A FRIIBLINT G , ARSI EAFERT B, (B0 importlib.
reload () ¥ UEIEM THE.) WIHLA BT sys . modules #1, HIERELAAIH A
B sys . modules.

o TEMBASPATERIACRSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmME

o ARANEARIN, MMBAFLAFEERATAECT AL sys .modules s, HELI URFERINEL
WA, H BT RS BRI S kg B 5 e 2m 2y .

3.5 il AR 24 exec_module () B XMH create_module () KEXIFG| & DeprecationWarning,
3.6 iR #E: 24 exec_module () B XMH create_module () KEXIHEG| K ImportError,

5.4.2 [Eih

2 AL LS (B0 importlib APL, import & import-from iEAJaH M ER __import__ ()) fiN#k
— AT, SCREHR) Ay 44 25 0 R S I — A AR R 4B . BN, R spam A FARER
foo, WFEF A spam. foo ZJ5, spam FFHA P EIMN FHELY) foo B, BRUWMAAERWTFHHZR
gER:

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:
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>>> import spam

>>> spam. foo

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

<class 'spam.foo.Foo'>

Fie FRE ) Python ZFRGEERIN, XERK A BEL S ANWIF, (HELER LRIBARGEN—DEARE. R/
AAS R — EH B URARAE sys.modules['spam'] fil sys.modules|['spam.foo'] (BlIUE LIAFAZ G
SR, WS A R M T foo JEME.

5.4.3 B RA Bt

FANUHITE S A & A KA MR Z A E R, Rl Mz . K2 HUE SR B A B .
REHAAR U Y H 82 5 T4 MRHROR B R e e AR A5 L

FES AJYIB] (RS I ] SR VPIRESHE S ARG A2 (A1, (1 e G AR A St B ) P s M T
B INEA Z 18] SRE RN — R0, EAVFSANUE AT INBR AR, FEdca BB AR B A1 20 T
DR MR T

RSB HUAK Ui P S AR I LR RS G __spec_ JRAEXF AN A TF. A B HRUAS I TR AN A AR 3 2

ModuleSpec,

3.4 BB

5.4.4 FAMHDCHIE Y m

AN AN ) SRR AR U IR SR MR G X S Jm M, TR s AT 2 1 58
Ji
__name___
__name__ JEPEUAE NI TERERE MR BEAA PRI ORAE AR GE Hh E— bR AR
__loader___
__loader__ @Y N FARGAEIMBAEHE A maai 4. X EZR T HNE, Hlw
TN B AR T DIRE, ARSI n 25 245 i B -
__package___
K] __package_ JEYELBE . HEUHLAUH— 7478, (HA[PAS _ name_ BUMFEIHI(HE.
LR, H_ package  fHWZBCNI __name_ {H. MBBRAZENS, XT R mEHRAR
__package_ WiZBCNZEFAFH, WTTERHRNVIZENHAASY . HEZIEET 257 PEP 366,
BB __name_ B ORA EERPHE AN A, M X E X PEP 366, HiEY
__spec__.parent BAMFME.

3.6 IR _ package_ TS5 __spec_.parent HAGHMFIMIE.

__spec___
__spec__ @M AAE T AR B F AR BIAE R o X __spec_ W IEHRE E R R HE A
TR 55 8 #n A1) A A ey A . ME—RIBIAMNE _main_, HAH __spec_ AL EFILTILA
None.
X _ _package__ KXW, __spec__.parent 4 HIERIERI,
3.4 BUGHTINA.

3.6 iU S 24 _ package_ KXW, __spec_ .parent &8 HERIERI.
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—path__
WERBHCON . ORISR IEM A a2 ), WA BT R __path_ @bk, EHEELH
FAEARTS, HWR __path HVE- LR AT PN . TR __path_ AR, WFEEA
BN AR TR . AR __path__ iEUE A GHE T L haaih.

N OBRA N ZHAA __path_ J&@ME.
__file__

__cached__
_ file  RWANL WUREE, WRMERIELAH TR ARG A T R U
ABCE _ file  (BIANMECE RN EATRIER) .

WRRET _ file_ , MWW ATINE _ cached_ J@¥E, EEBUL NG FRAMRE (Fn=4
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(%11, PEP 3147).

MOREE _ file  WHBFPARE _ cached . {HRE, WBHERIGRMAMAL. K&, Mm@
__file  FI/B{__cached__. [NICHUISR—MIN#AS il A ZAT INEAHUE R A REM S, ARF
PRI R 2 Y .

5.4.5 module.__path__

MEE S, R MRIAAT __path_ @M, Bt

W __path__ BHEXTAES AR TGP . FES AN, RIS sys.path BAMIE, I
FEF AR MR R ES L. HE, _path_ @#H S sys.path ZEHZRH].

__path__ IR FAFERA R Al B S, HEWa PO aS. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (L. F30) &7E# i) __path__ BIPEEH.

W __init__.py CPFRTPABCESCE AR __path__ &Yk, 1M HLIX2AE PEP 420 2 5 5L a4 25 8] 41
Ay, FiE PEP 420 f95IA, frf SR OABFER IS __path BHEAMAY _init_ .py
s AN A g S IR E _ path_.

5.4.6 Bt repr
BN OU T, AR A —AN 7T Y repr, (EZ2ARA] DMK FA @i, 7ERry A& w5k
T CHIAR BRI S 11 repr.

WA LA spec (__spec_ ), FAMUHIRG 281 & A Az i—AS repro WH A 2L M s F8 A F) spec, &
AR GRS 5 45 AT S R HIAE— A BRI repro B RF22i /] module.__name_ , module.
_ file_ PAJ¢module._ loader__ fEH repr kA, FHRHEAZ R MME SR BN

PAR 2 BT B A A ) -
o WIRBHEA _ spec_ JEM:, HAPWHISAE S8 kA repr. B 117 )& PE A "name”, “loader”,

“origin” #{1”has_location” %545,
o WURBOREAA _ file  JEME, XSWAERR repr i—EB4Y

o MRS _ file  (HEA _ loader_ HIEUHAN None, NIMNZLZS repr 234k FV/EREER repr
A —43

o XFFHANEOL, {ULE repr PR __name__.
34 JjUESE: loader .module_repr () 5, FAMLHIBAE LRSI AL AR repr.

N T I A% Python 3.3, UR N ERE L T module_repr () ik, WISFESR Bk mifh Ty 202 Arsei i
BT VR U repr. (HEVEREE S
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5.4.7 L&A IR R

fE Python M .pyc UM C ZAF 7 B2 HI, ESAZA RS MEHI oy BEOCPFITER . BROARE O
', Python sl AE T AGAT S AP ORAAIR SO A BT 18 IO BRI R/ N R SEBE — i fEIsfTiY, SAR
Ge it ad R GA7 S0 BRAF ) T CRCR AR SO (4 LA Ml 1R AT I A R

Python B30 FF “EF ISR ZATICNF, BIRAFESCIF N ARG A (E A 2 HoTR . AP e AT e Ay
-pyc XfF: A A RURIAR G AR, 0F A A LT IR A ) . pyc SO, Python Sxid i SRS JE LA -5 5 R wey
A {5 G SO P B A (L FU R SR 72 G A R e RS A TR T 7 ) AT SCIFf i 3%, Python
KEPEIFE AR A B TS A E A ST WT AR cpye UM, HEHAFAE Python i
ﬁ%ﬁ?;ﬁé%g%ﬁiﬁﬁ&io HERET RN pyc IFARIERFT AW Eid ——check-hash-based-pycs
s> .

3.7 HREESE: N T ET A oy SCE. AEMCZ AT, Python SR RET i H] SR A E 7 IS AT A A AL

5.5 JE Pty

TEZ B 242 &, Python i JLAEIAR TCIE AR $h#s . HArZz —J&path based finder (PathFinder), B4
BREEG 5125 8 5 FEMWimport path, FAFEEEHEE A TEBREPE.

BT AR A B B ARE T T A BRI AR A H , RFENT4 B RIS RE
i Ab HRR S JE T BRI Bk A 2 H AR

BRIN B 25 H IR AN G LI THE U R G P AR A 5 L, w B L FRe ik SO 31 4n Python
U5 (Lpy M), Python “F5H (. pyc SCHF) PARAEZE (BN . so SXMF). FEARHEFE T zipimport BiH
STFEER, BRABAE S H E R A A REAC B K H zip SCEFR b SR,

BB AR T RGN E . EATRTPATE M) URL. s 28] DA 2455 5R 45 E AR HoAh v &

TR E IR AR IRAL T HANA E T AP ATERE Y R AE il v R B AR S H 928, Bilan, ansARAsi e
L HR 2% URL AR H , FRATPAGR S — 523 HTTP 15 X AEM 25 F B4 1. XN (7]
WIS ) B4R B —A SR iR ipath entry finder, PARE FHARFREL—A% I TET X R B I 45 A 1 i
.

e p s AR EATEME T £ EX ARG, il dmera path finder Fpath entry finder WA~ AR iR
B XA BT X PFR R A R 2R AR AL, SZRRHRI P, BAE S AR R A 7 s e, |
KW — S EEIRFEEN A MY ZERN. Frallh, THRAEERBJEN T SALEN G, EE2H30
sys.meta_path i,

MLZ T, BEFHERSAEEME L E 2R T RN A LA L Ig Ty, Lhr b, MRFEM sys.
meta_path BERE T AN A LD, IHASHEMEEELH AR AR .

5.5.1 e HARE
path based finder 2x 5T EHRANMEE 1 path entry FAFH ARG E (1B 1) Python BEHLRIL . SRk H i
SERRIME RGN, (HENHALZRT I,

VER—FhICHAR A AR, path based finder SEILY_ESGHIARY £ind_spec () HH, (HREBMINVATT T —L&
BEINEAT-, W R S FIRE AN import path EEHE N2 .

=5 Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache T{fif]. &
MEH __path_ J@PERSRE A BT P THT 26 S AVLS KT,

sys.path & — MR I R OB A5 E . BV E PYTHONPATH SREEAS & DA N £ fp
M E R SL A ERIN K B . sys.path X H A8 EMZAFRA U RG I H % zip SCHFEAM W
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BRBHIIE “fIE” (B0 site Bi), B0 URL S8R, 1F sys.path PRBEHBFFH
HFHTER S A HAEHR AR S 2 o 1 i3 2% H BT R i el B 5 12 4 B 4555 R

path based finder j&— fpmeta path finder, F S AMLEH 28 S8 H L XHAETFRAENERSZN
find_spec () F¥ERKEBimport path #2. 4% 0] find_spec () f& A path Z¥H}, BEXf@E— il
PR FAFER S Fe— B H N R L i T S AR __path_ JEME. W1 path B4k None, X3
N ZRI T, & sys.path,

HTBAENERBSERBRBEGTNENAH, I B REE LS A4 B X Wpath entry finder
(PathEntryFinder). X Fh#EAENT BEARAED TEUR (BIAE R A star) VHTFEY ), BT BEMERL
DR AN RAPRNF AR S H LT B B AR S H B R A . XANZAFIT sys.path_importer_cache (&%
WA, (XA R A SL AR R A AT G AR T importer 3¥42). Wit iX A, XHEEEpath eniry
fL B Wpath entry finder [P FES R HFHIT—IK . AP PLH B sys.path_importer_cache
M4 H, ARGl T S AR B U TI R A H IR

QR L AT S, BT BN EHRET 2% sys .path_hooks RN AIT XIS . Kit3)
KR Z2 58 AT WIHASWAE S8, IEBRNEESE . BT X R 80208 ] A3 i
B2 H Wpath entry finder, B25|% ImportError., ETIRAMERLHH InportError SEFRH T
YEAR B S path entry FHXE . W path entry finder o %55 248 BB AR L dE A Timport path WiER . BT V%
BRI AR BT AT S TR R GRS th 8 o (BIann] DL SO R Se 0 1) 25 UTE-8
BB gD ), RS TFIEMIS S, BNi%5] K InportError.

INHE sys.path_hooks FEMRLEHR N A 1R Bl path entry finder, WE:T A ERES £ind_spec () FIEK
1F sys.path_importer_cache Hff A None (F/R LA H %A X WA A48 Hi% ] None, IR
Wemeta path finder FoyEFRFZATHL

ME sys.path_hooks HIApath entry hook TJVE FXTE HIR [BME & —path entry finder, WIPAN M S
B R AR AR K — MR FAS UL, I AE N B gl ]

HT TAEH SR - H— D E PR IR - AT sys . path g AbA BB A 158, WAy
Bl LAEHSEAAELE, W sys.path_importer_cache HURSAEHEME. HIK, B MEHRA RN Y E] T
YEH SFMEIFTEER. 88=, i sys.path_importer_cache Fi{fifJFH importlib.machinery.
PathFinder.find_spec () FriR[E B EEAERE 2 SEBR 24 5 TAE B SR M JEZS 475

5.5.2 i iEak H AR AT B

AT ZFERAE IR R A, W TS a4 S R R A, B ARk H 2 A 0 2 5L B
find_spec () ¥

find_spec () #ZWANSE, MES ABAZERESR, A (ATER) HA#E, find_spec ()
R AR 5E AIE T U RS UL . XSRS IR 2 s “ImEas” £E (HF B4,

AT 1 AN S ZAS U R — A 44 2 [l portion, B2 4% H 5 #6458 2 Kf”submodule_search_locations”
B — SR i) 2

3.4 BiE S find_spec () ¥ T find_loader () fl find_module (), EMEMLELCFH, HEE
find_spec () A& B .

BIHP B2 B AR A T RE S LI WA B 7 I ) — AN LB £ind_spec () « APRFFIR G
7%, XN SR . B2, R H &S BT find_spec (), XA S
find_loader () % P24, MESABTEIERESLFR. find_loader () R[E—4 2 jEd, H
55— T2 B 1M 25— U2 44 25 8] portion

STEREAI Y, A THETE sys.path_importer_cache F13 | imp.NullImporter JSEHl, Rk ST IEH A None
RE. #1523 0, portingpythoncode .
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HT )G HREHAM G AL, FE2BRELHERSEREAE L ARSI LHENER
find_module () F¥k. HEBKELHEHKL find_module () FIEMFHL AN SHWH path 25 (B
NI EEIC Sk A X B AR TR 3R TR I e 4 AR 1E L)

AR H KA D find_module () FYACFEH, W AEAN AR H &R A 24 25 0] a3 K
7. W find_loader () fl find_module () [FHAFFET — PR H ARG T, FARGR L ZTH
find_loader () MAEE £ind_module ().

5.6 FrHibrii A RS
I A RGE A F A] FENL RIS sys . .meta_path EHANE, |, BHEEEN N B E X IR
¥

— AT Y Oy KR AN B AR T AR A B AT RIS B U ) S AN R AR ) At APT, IR 4 B 4 ) B
__import__ () RRECATRERLAS T . XA R IR DATERI SR Fas AT, RP A SRS H Y R R A
HRIAT N o

AR U IEE T AR L — N TS A S (TN EHMESARS), HFEEHEM
find_spec () 5|& ModuleNotFoundError kiR [E] None $E/EH5 T . 1R[EG#H Fn o R 244k
g, Mgl kSR A EE %R,

5.7 WM A

X FAMEHIE T . — DS AN BTG . A ECE 2 A0S 2o 4w b
FAWH A, DRSNS B, 4E AT A R E:

package/

__init__ .py

subpackagel/
__init__ .py
moduleX.py
moduleY.py

subpackage?2/
__init__ .py
moduleZ.py

moduleA.py

REETE subpackagel /moduleX.py B 4E subpackagel/__init_ .py H1, PATFSAEREERN:

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

#iX S AR DA import <> 8 from <> import <> iE¥E, (HAXI A RGEMAHSE M Hdr
JEAAET

import XXX.YYY.ZZZ

ML XXX . YYY . 227 fERAT AR, [H.moduleY A& MR FRIEA.
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5.8 4% __main__ ¥k g

Xt Python (S ARGEAE __main_ BHUE—MFRANT L. IRUMES — 9 Pk, _main_ BIHUZAE
fRE S R BN B IR, 5 sys Ml builtins RFMRL. (Hig, SIPEAMN, EHAPYHIAZEN N
B, ORI __main_ BRI T ST AR TR AR i R B BRI b i

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

4 Python [fffil —m $ETH/H BN, __spec__ S BBMAR AR S G AR LI __spec_ thHE
_main_ BHAERPATRAHR, zip XPFEHE sys . path & H Wil I BIHTE.

1 HARMEOL T _main__ . spec_ B4 None, PUAMTH __main_ WU AEZ ST RA
AR RAR X [

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

BRG0P _main__._ spec_ HJ2N None, BPARSCIEMBIA Bt il AV —MEEHA
FA. WEREELE _ main_ HECEERAER, WEEH -mIT K

HEEEAMERAE _ main MWW TP ARBRE _ main_ . spec #AHNHIBER, B2
PN RR AR, R TATHEL: ] if __name == "__main_ ": AIRARIHYACADHAL
SAEBHBAIHTE __main__ v 23 8] JE @ Y S AT -

5.9 JFJif ]t bt

XXX f 2 REH i —A~ K&

XXX * (import_machinery.rst) J& {5 2L [T — TR UM Y g 1, thF ] DAY R SRS AR B A 2 =
PRI EA?

XXX JEFM ) runpy A pkgutil <545 BAZHARE UUTE DTS 04 B ARG R RIS k.
XXX J& BN FHIEAE __main_ AR XA L AR
XXX WMEZA % __main_ PERGTNFREREE (BIATE M PEP 395 & ).

5.10 53k

AN B Python #EALZ W1 E 4 B A A TARKH A . IR GRS UL SR FTAREFY , (EAESRE 1% 301
ZIEVFZAH KA E B

JZIRIY sys.meta_path HUAKULHI L PEP 302, JSLERY L PEP 420,

PEP 420 >}y Python 3.3 5| A T4 &= ¢1. PEP 420 if5| AT find_loader () WMAEN find_module ()
A

PEP 366 ik T i) __package__ J&tk, HTAERH RN FA
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PEP 328 5| A THXTHI R A, HUIREE T _name_ i X, &% PEP 366 3y __package__
I ek i Pu

PEP 338 & L AR AT .

PEP 451 7E spec X G PN T 0 MR GRS MBS . B IR0 205 Y AR 0 A AR ST AR RS 52 - AL
il XA Fi T ARG P28 APL I B R AN R 3 — e B v

[Elfee
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CHAPTER O

ARFERFRE Python H A RIS FMOCR A & Lo

WL TEARRNSZEET T, ST BNF SRR IATRIA A ZIAE T 2 (R ) Tk
FNLEA IR

name .= othername

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

6.1 SIAFA

YR PR FAB AT A P T B BNl AR, X N B2
IBREAFEIRA TR isfr

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

%il‘ﬁﬂﬂ%ﬂlﬂ%ﬂ”ﬁﬂ%?ﬁﬁi@ﬁﬁ (Bt PRI % BEAFN B ESE) . ¥ RLAUE LENH O
AT A -
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6.2 i1

R ARFRRN R SOTR . R R e s IR F . ARTES . 565 sE i 5 W AE
AR LRGN T iAo

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

atom

enclosure

6.2.1 HifF (#4FK)

VERIE T AR RIS AR . TS FEAT IR Ao K0T — 7 TIRHARNEAE S, VAR & 5 902 JRIH %
HZASEY P E P

ARG E B —DRRIE, W TR R AR X R . B Z PRI RS, 2O HOR(E R 5] &

NameError 5%,

FAAT BRI 24 DASCASE S BRI SO A — B BAF AP AN B 227 3 T 3k I AN AP AN B 271
gkgie, BN RN AR LAk, A AR HASAS 2 B el — R R IIE . Fefunt
RAFALL , BRI T RIKFHEA PRSI — AT R Z. B, HIAE—1 40 Ham BZEPAGARIRAT
__spam 2PN _Ham__spam, XFMFARML TR EA BT A Ak AICREERUS I A FRORK (B
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 ‘P

Python SCHRFFAFHRRITTHRP I, AL LAY 7 I {E:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

X IECRACRE IR o] — MZAE IO BRI 5 (A FA7as . BB PR 280 - M ORI
B (280 W, ZETREIZOME. RS LT @i,

JIA P TRECER RS T AR AT AR B 2, RO RAR R A B A A SE PR {E . 2 YO BATH MR 7 RIE K
5 (RIS R AR P SCAS A R B R AN IR L) W] e A3 B AH R G 52 B A1 BN FIX 4

6.2.3 b S E X
7 4 5 2R A S AR [ 4 5 T i ] ek U 3%

parenth_form = "(" [starred expression] ")"
iy [l 955 1 2R 2N FRF R % FR IR AR AT ARV RS R & £ —Es, ExE—
ATCALs B, S ERRIEABI R A A

— W NN B 55167 — A2 A R . T OCAUR AR TR G, IR -5 TE{E AT R 4 B
(B B R 25 TC2H 7 A f o0 5 AT REAH A1 B T REAN ] ) o

TR ICAD A th B S, SRR AR SR AT BISMEOLR 2L, X BFES A i
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— SRR AT RFE 5007 257 2B, 20 WU A SR TT k.

HY

6.2.4 Hife. AN g ign

HTHADIE ., EARTI, Python UL 4 “BA" WASRAE, /5T BTG
o PR B HS AR
« R SLIRER IR S ST HIR Bl 5 K.

A AR TR R

comprehension = assignment_expression comp_for

comp_for = ["async"] "for" target_list "in" or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if = "if" or_test [comp_iter]

A EH R — AR RAA SN =D —A for TAIAREANBIHE LA~ for o 1 T4]. FERXFFIL
T, A SRITE LI VRS for B 1 TR — MU, NERHMNFRE, RIFERE
W N JZ AT B IR KA TSR A T E— A Te K

A, Br T AN for TAIRRMNARIAA, HETIURAES — N REURE MR IR ATY . X RER R
TRZY HARSI R AR it BISNZE MR AT

WA for TAIF AR IR FE R XS HIEAEINZERE P YORIE, RIEEN— S8 E 4 Rk
ERVERI. G2 for FAILASIRZEM £or FA) AT i 1% 25 A4 REHE SN2 VE s P gk 8, e
BB T M B M AT 3BT S RIS HOME . BIAN: [x*y for x in range(10) for y in range(x,
x+10) ],

KT HRIMES AR WSS R - MR AL, ERAMEMEHENEEIEMEH vield fl yield
from FEikF,

M Python 3.6 J14f, fEasync def BREXFRW PAME T asynce for Fh)¥ikRasynchronous iterator, £ async
def PRI EEME T2 0T LS ST Sk FRB 5 ML for 8¢ asyne for 4], WA REAEHIIMNG for
i async for FhJ, R await FEX. WR-IMESKEE asyne for FAEHE await Fik
X, WHEFRH 7 35 K. BP0 DAEEHATE e LR EL . 378 24 PEP 530,

3.6 HFIIA: LA T S5 2at.
3.8 A yield fil yield from 7Rt NYIE IS E A

6.2.5 i won
FIES Y e W R e i SR QIR e SRl E S Wy I

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

PR RR AP NS, AR — R FREX TIOR8 . M3t hiE 50—
FINFGRANS, HIOTR SN B A PORAEI LB RRASNFx G Sl fit— oy, SR SRS
KB LSRRI TR
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6.2.6 AR

AR RN SRR, 55 RR A X HITET 3A 8 52 B A

set_display = "{" (starred_list | comprehension) "}"
EERRLE I ARENSR, HNAEE— R LR TR E . S hiZ 50
W— &I FRAN, HOuRS N B EPORIEHF MABIE GRS Sift— P ETn, e sX
e AR s R TR AT

SIRAAEEN () R R EE R — T,

6.2.7 ‘plLlgR

T RR A S SRR AN T BE A 23 1) B R doxe 251

dict_display = "{" [key_datum_list | dict_comprehension] "}"
key_datum_list = key_datum ("," key_datum)* [","]
key_datum = expression ":" expression | "**" or_expr

dict_comprehension men

F il BIRE P E PR 5

WEREE HH—A> a2 52 B SEAAR X TS, BN NEREYOREAE CFIP R H : DX RS
PEAE - S TR I 5 ) B o K TR A IR T DAY SR8t e 97 i 2 IR M IR Y B, e 27 S (ELIF
IR B EE -

WS ** FoR F -5 BRERIERUAUZE — mapping. TABUNTIGESIMAB 7. JELLESENR
S BT SR8 X R 5 BT~ SR B B U L P (B

3.5 BOFr A PRl R, SRAIH PEP 448 4214 .

FUHES G PRMEGHETF XA PTAR, EFREUNE SR, ST EAREg for” 17if”
Ao UHESABIITES, FEALRABAME TR S E AT AU B A i) 7.

X BUE SRR BRI C A IFEZ A A7 0E 2 AR 2825 4 — . CEIYUER, SERYRILNY % hashable, iXRIHE
JI A AT AR GARHEBRAES L. ) BB (I R k5 i 5 S B BRAT 8 B — il (RIS v He e
I SCAR) g fie A R

3.8 JiU B 4#: A& Python 3.8 Z Hi ) i o, HF3A 5 SUAFEAE R RENF . 7E CPython W, {H& T
BPORME. MR35 PEP 572 52, M 3.8 IR, SSIETEBCRE.

expression expression comp_for

6.2.8 EpkAvAIL X
A i ek A2 A 4 5 AR R i) B U e b

generator_expression = "(" expression comp_for ")"

A B A ST T A AR R G HATIR S HES MR, DOBIHET & 52 B9 5 M A O 552K
S FHEAH -

FEAE R R R A T AE B TE A AT M next_ () JryRRRHERAE M ok e (B3
AR TR . B2, JZEM for TAINMFTIERXI G2 LWL RIRIER, B E BTG s e
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TEA A B A WOE SRR E] , A R TESRICE — ME A 4. JFZER) for TR PAKIRAEM for 1
AN AR A A TCIRAE AN IV ORAE, A E AT AT RE S HOMET M e 22 M AT AR R AR (E . 1
: (x*y for x in range (10) for y in range(x, x+10)).

[l 4557 BT — ST Pl DA I . TR S IR 5.

N TR T IREN A AR R A B U R, AR IR SO A S P yield Ml yield from 3K
WARA A Rk asyne for ThjEawait Rk, MFH FF £ mERAEX. FPERGRREA
SRl —NET e A g R, R IE T R RS (S A R ).

3.6 BUBTIMA: 5IA T F A a2k,

3.7 UEES#: {E Python 3.7 Z i, Sl R s Rk U B Easyne def thFIT i B, M 3.7 FFAG, AEATeRECHE
A DA S0 AR il ik

3.8 JRHSE: yield fl yield from {ERIBAS I HEHEA .

6.2.9 yield ik

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

HI T ENT 2SN A S, vield kARG VEIE N 1T e B UM AL a2k A
2E AR I — 50

3.8 M A A 1R AE S BUHE S ORI AR b s B A I i1 yield ik
NIRRT A A R AR A, S R IR B RS AT A e S B AT RN A

YA R R A, AR IR, PO e ARSI A B A A g e R A
1o XA RS —DIOEBR I A%, 2SR BT A6 AAT o X & — BT — > yield $ik
X, TEHPATRRR R, G4 s RE expression_list . #l)E, FATBITA RTBIR
SHEPBORE TR, AR RR Y HIIE, RO HRE, NSRRI 5 5 A BRI A
R —ATE, A R ARSI T . OIS R B2 AN yield ek 2R — AN SIS el RO 1 DL o8
G—E. IL)G yield FR N ELI TV A DT iR IR AT . AR __nexe_ () GEFELTE
HNER for B2 next () R I ALERHZ None. BN, UK send (), I ALERHRL LS send
DR

JIA X SE AL B B AT IR AR AR BT yield 20, ENTRAZ AN, FH BNl A
Ao P DX A S e BN REFE IR EAE yield Ji5 S5 W ELARSE AT s P BUE /2 A% 21 26 it iy 11 11
&

et ry 5K T B AEAT L EAS SRV yield Faihale ARAMERAE (K51 TR T 02 PR BSEIR mii) 45%
ZHIBAWERST, R LA R AR c Lose () Trik. close TR AAVHEATHEER) finally TAIAT .

Y] yield from <expr> B, Frigfitiygiksn e — Ml A4 . AL A G A E
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OB AL B 2 M ET A RS YRRV . ATt send () A& AE A AR 3t t hrow () A& AW S
WA IE LW EN SR AT ZERE . RAEXFMEN, I send () ¥5| % AttributeError &
TypeError, [fithrow () $37RI5] KB AR FH .

MRZERERTET, #E5 &K stopIteration LB value JEMES A yield Lk XH0{EH. BV ATES|
% StopI>teration I i B, T DATE PR a2 — AN E g il B shi B Gl A T2 a2k
[m—AME)

3.3 MUESE: #i yield from <expr> PAZHEIEHIA— > TARAR.
2 yield AR WA H A MIYE—FR 2T, $5 5T LA .
hz%:
PEP 255 - \j ¥/ i35 ¢ Python Wil AL ARl vie 1d IBARYFELL.
PEP 342 - jli it S A e 2 e B 35 2 pfidy AP AIEIAMGER I, FEHmT AR AR A PR -
PEP 380 - ZACHy RS INIEE 5IA vield_from A HHIZITA T4 M 5L
PEP 525 - Se3p R T 4 VI RE s BOI AR IS DI REXT PEP 492 HETHJRHR L.

MR - AR AR I U 14

AT/INRE T A AR R AT E o EATTRTRH] TFa A i ek B ST
TR EAE A M C ZAE AT A MR iR &5 & valueError R,

generator.__next__ ()
TF i — > AR R eR B0 AT B A IR IIAT 1Y yield ik A7 BRI AT, 24— A il oK 208
o next_ () HEWEPITHS, METH yield ik X EUZEUE N None. B J54k2L AT 8 T —4
yield Fik=,, H expression_list W{HSIRIIZ_ next_ () WIRAHE . ERAE SR AET4H T
—AMEFLRH, WKF5]% stopIteration .

BT AR R A A, BlaniE for PR E0E NER next () BK%L

generator.send (value)
PREPATH 0L AR R AL KR — M. value ZECRE U 2R yield RIkXEER . send () kS
ARl AR R B AL R AN, S SRR AR B AN MEBLR H W &5 K& stopIteration,
MM send () RBENEARN, EOALA None fERTHZSE, T INBA R ARIERY yield £

generator.throw (value)

generator.throw (type[, value[, tmceback] ] )
Raises an exception at the point where the generator was paused, and returns the next value yielded by the gener-
ator 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 ver-
sions of Python. The fype argument should be an exception class, and value should be an exception instance. If
the value is not provided, the fype constructor is called to get an instance. If fraceback is provided, it is set on the
exception, otherwise any existing ___traceback___ attribute stored in value may be cleared.

generator.close ()
TE A AR bR B F I AL B 5| K GeneratorExit, WUIRZJFAMAFRAIERBE. RAHTG L
GeneratorExit (HT AR HIZ ) WK P F R | & . a0 A e A 7 —ME, KM
£5|% RuntimeError. WA G| EALMIHMRRE, CaWERAHAE. WRENSELHT
FHBIEFRE N close () NeUEMIER.
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Bl

XHE—NRIRAYHI T, R T AR AR A S e e A A T

>>> def echo (value=None) :

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

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

Xt yield from (¥, 2. “Python A fHAHZEML” i pep-380.

E— M asyne def & BB AT I yield Rih X & dE— 1% R BUE L —A>asynchronous
generator FRE.

YA A A R I, BR8N G e R AR . O G SR %
AR RN IAT . b AR A SOE BN TE MR R B asyne for iR, RMTHE for AT
A AR X G

W S R 0 22— ¥R Blawaitable 35, ATEAEIT S SR E 8. BIIBRE, AR SR —
A yield Fiba, AP E SFIREE, K’ expression_list WIEHIRMAERPHRE. 54 M,
R G BRI A RS SR, IR R Y TI40E . T M0FEEr . PSR AG HERR DA B AT A S
WALPEALIRAS . U PATHE SR A A RS 0 YRR N — X R R I, % R BT DA JFCIR S 4k 2 51T,
b yield FikX HR A — AT . RE AT )G yield Zh BT AT R B 73k i
fifH__anext_ () MZERA None, FWHE, WRMHasend () WEEFRZ LA T ENE.

S A R, yield FikX A HBIE cry MR ALE . (HA2, W50 e g 4
g5 (M T5UHTHECE B Z 5 Bk L) 2 Bl A5, W then a yield expression within a try £ 111
yield AR S EHEMW finally FAPATRIG. IR T, NHEIT% 24 A FAEIEA EUE
SR AR R BT H FH A A - R Ed i aclose () FEH BT IR B EMEXT S, A SR HEE 1Y
finally FAJHRAIAT

N T BB E LA, HFIE RN L E L A SRR, BERZ AR A - AR BT BB
Haciose () HIA TR, X4 &4 BA[HEE T sys.set_asyncgen_hooks () M. B HEIK
EARRT, 5254 -5 AR O A T ) 4428 25 DATEAE S 24K IR JH o 7 3¢ For a reference example of a #¢
25 BTS2 i B & Lib/asyncio/base_events.py FISEHIY asyncio. Loop.shutdown_asyncgens.,

yield from <expr> KR UIRAE ALk ek B b 6 25 | S ETA S iR -
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SR R -2 P i

AT/ T b AR i R vk, BT TR 45 1 A At e B AT

coroutine agen.__anext__ ()
R — A ERRRT R, EAEBATI &I AT 1% 5720 A2 s 2l N B RAAT Y yield 2@k 3007 B K
BPI7. YN REEMMBRBCE T anext_ () FIEWE IATH, ST yield ik X rik 4]
(] S5 R R G R BUE N None, 'BFEIBATIRFARZE AT R R —4 yield Rk, % yield Fik X
expression_list W{HSRTEMIIMMENT A StopTteration R IH. A7 WA
f%?*’l‘ﬁ?ﬁi&ﬁ, NRZ W EREXT K55 & sStopAsyncIteration 3%, #RZFLERERED
To o
WA il asyne for JEFRRR=CHTR A .

coroutine agen.asend (value)
IR ADNATEREN R, EARIBATIN 2RI % 7P A A AT SAER N send () Jrik—F, Ok
o YRR —MEG TS R, H value S W 2T yield FkAXWEE R, asend () Tk
JI 3% [ ) T 25 R X G Al ] AR it 7 AR R ML, FMECA TS | K StopTteration, BUE AR
L A T A — MER 1 W5 & stopAsyncTteration. Mifflasend () HKEEN LM
arit, BIA None VT HISEL, N IX I A AT AU yield Fih.

coroutine agen.athrow (type[, value[, traceback] ])
R —ANATEERE R, BERAEm P RN IF AL BT K type RAW R, FHR HZAE S o6 80
FHER T —AME, HAE NS %K) stopTteration s, WERF DA MAHEA LN — MEHRH
PR AT ARG K stopAsyncTIteration Fib. WURA NS REPAMRE AR FH, 25
KT H—A50, WS GOB TIZ 55 QPR 48 TSR R I 3

coroutine agen.aclose ()
W] — AP SERERT G, B SAEIB AT I ) 2D A e ek BRI A B A — > GeneratorExit. Ml
R A AR R BUE R . KM EE] K GeneratorExit (M T AR IHKZ - H) Wk [ i) o] 45
FEXFRAFFE| K stopTteration . JELeii i 720 AR s I R ] 4 A 4] HAth AT S5 15 X 508 5 | &
StopAsyncIteration 5## . WIRFLA WAL T —ME, ZTERXL L5 K RuntineError,
TSRS 20 e 5 | AT HA S5, BSR4 T SR R R 3 . R P A s C & T 57
HHIEFERE WGV Haclose () FrRE— DA MATATFHH W] RN S

6.3 By

JERAR MG 5 H R R I E B BRI
primary = atom | attributeref | subscription | slicing | call

6.3.1 @I
JEAESG | R T A — A0 s — A 4 R e

attributeref = primary "." identifier

VU BLD TR — A SCRF IR RS ISR 5, ZROGRESCRRBYES I o BRI R SRk
PAREARIRAT A AR JE . XA ARl R getattr () AR EE L AR EIEA T
A, W51 % AttributeError F& . BRI, B AR EFBUFMEAMRILR G E . X7 — &
PEG I 2 UORAET RE AL AN AR 52
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6.3.2 HhIY

The subscription of an instance of a container class will generally select an element from the container. The subscription
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_
is called instead of __getitem__, see __ class_getitem__ versus __getitem__.

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

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

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

2. Sequences. If the primary is a sequence, the expression list must evaluate to an int or a slice (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 stringis 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

PRAERF NS (P47 JUH B R) PSRN, )R AT ARk A R IR e de 1
R E bR YRR AT

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 = expression

upper_bound
stride = expression

BEAE P IE ATE R AFAE — B AT AAZEA A SR AR F R ST 5152, R AT AT il B A
AN Y e N T ARSI 2%, T il i SCR IR DL AR AT N IR S T A A D) R ok H i
Fiuse SC ()R RS IEF Yt 8 T e o)«

OV T8 SCANTR B i e S0 B i — A AR T U0 R 91 SRR A ) SRR AT AR 5] (5 3 il R — R
M__getitem () J7ik) o WERPIFAIRMAE B D—ES, W — A& ) 7 D% i) o4l

expression
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MY, SRR BT IR . U1 I ARk, WIHFGut 212880, — D IERY) R 95
B2 — MU NR (S 047 R KRR —T7), FXRI start, stop il step JHER I h Rk
Freg MRt BRI, Ak ] None At

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

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

AT AT (7 B 8 SR A A M S

BB AURAE I — TR X G OF e SO R, BB, INWEXNRIIE, X8, KLy
EARARAIRA__call () AN REZATTXIS) . Irf SEERE KN PoRE. 55
7 ) € SL —5 IR parameter FIRAIE

WARAFAER TSR, BNl VN RO I B S, B, NIEAS R AR A
PR WA N AMEESE, WA ENTRAR N ANEAL. KRG, M TN RETFSE, R R E
HXP R ZEAE (RERARRAT 5 55— ISR MR W 55— AN 207, IRIEEHE) . AR ERHEE,
M5 % TypeError . BN, KHSEEMA ST (BIEFREACH None BAHFEZAL) . 1T
AZHAE TR, BRI 25 (00 R F e B0E SR R EAER IS . (R 8— B SCHBHOOAE
SAPOTHS I, 29) Ra P X I AR G AEBAMERT, 5 WA RS A Y 25 (S B A
AL KRR DL B I A . ) QSRR — RIS A T ERAME, W&51K TypeError R .
MM, CHEFEEMRIPIR SRS H3%.

CPython implementation detail: L2852 AT RESL AL B S HOAT L AR N ELR AL,  EIOEEA L SR Ui Y37
BN “angs”, AR R B P IE RIS HL. £ CPython 1, LA C 9 EHfiJ] PyArg_ParseTuple ()
SRAEAT HS R R BOE BRI AR O o

WRAEAE L IE R BB (S ML H SR, 23| % TypeError B#, BIEH A ERS RN T
*identifier 1Mk FEMLMFML T, MERBHHHZ MOETEZANBESHIG T (MR E 4
(RSO Ny A2 ).

WAL R F SR 5 2 EXS AR, (251K TypeError {5, BRAEA—MEXSHAEA
T **identifier Ak, RIEASERHEZ MG T2 RKE TSR T (BT KBRS
EVE R STV AE) , AREA 2R XEFSEA— (B) =74k

IR P BL T *expression Ak, expression WIBRIE—iterable. K B AIEXTGLHIC

RWUER BN ESE. T £(xL, x2, *y, x3, x4) WM, ARy REH—DTFI I, .. M,
M EHAEMN T — G M+d NMIESH ], x2, y1, ..., yM, x3, x4 BT -

R — AN G SR 2 E AR *expression AT REH I T Bl X BT SR 2 5, HESEXBTFESE (VA
FATA] **expression BH - W) ZATgibEE, [Hit:
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>>> def f(a, b):
print (a, b)

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

A [ — A~ JiT o [ s B 7 SRR *expression AIRAF AR, NILSEks ERXFRIIRIE A & 52k

IR BRI BL T **expression 413k, expression WURIEN — A mapping, HNEXGATERH
SN KBTS R REETFOAE (R BAXRB TSR, SOk A 7 —MFE), WAF51K TypeError
S

i/l *identifier B **identifier MARYIEXSEOAREVN VLI E S BT SRR

3.5 MUEEAE: pRECHA AL RO~ A~ PR, FEESHOTREIRAE TR OO RYFE () Z )5, TR
SR REIRAE T IR (< %) Z 5. h PEP 448 KR AL

BRARS K T RE, AR SAREME, RE{ERATEERN None. iR [MIE 57 I m R X526
A,

WA THy—

R E o SCeRBe: B ARSI ST, IR A AS B3R AU BRI 55 —(F e f L UE S 98
IR BH MRS W3 20 S A AU BAT return TRATIY, R HAR E RO 1Y iR [a]
{H.

PR i 1 BRSSO TR s AT o< N B R BRI A 2 WL built-in-funcs.,
Pkt IR Z 4B L

Beseliidi: JANAIRIR P B R, AR A SEGIR S WIS ES | R L — I LB SN
FBE

RGeBl: ZRMAE A __call () Ik AERBCRAFEN TN ZIE.

6.4 await ik,

Hid coroutine AT AR — Pawaitable 34 . A BEAEcoroutine function PR .

await_expr = "await" primary

3.5 BUGHTA.
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6.5 wia%ifT
FEBSAFIE WAL MR — TCIB S T s (RO SRR A BAE A D — B4 . AT

power = (await_expr | primary) ["**" u_expr]
Rk, FE—AARMESES RS EA R HIERA I, BREMPREMNE I ARE (XA R R KR
AN ) @ —1**2 SR - 1.

FIBFATS M A ZEOA N N E pow O BRECEAMFEIAYIE S GRS B T A S U R E
WHIFTTIEH . BUES R SRR, SR N R 2R 2.

KT int BAUAGBRMESRL, S5 EA SRS FERER, BRAIEE SN EG BT, rES
BN float R4 float 28 AGZE R . Fln, 10**2 &M 100, 1fj 10**-2 j&[A] 0.01,

X 0.0 T ERIZEEE S5 ZeroDivisionError, XM T 0B R KIBE R A complex 4§
fH. (FERWIRAH X5 % valueError., )

Bz AT AT SRR __pow__ () J5IER A E L.

6.6 —JILFEARAN BT
IR BRIz 5 E G A R A e

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

HE - () BRSSP E AT SR 0 sl neg () FRAINERER,
FLHR + QR A 2 5k P 280 sl pos_ () FIAITIERER

HHE ~ BUR) BT B S EEIIU . < WA HBUBEE SO — (x+1) o B REH T2 E
T invert_ () FRERAEEE NS,

I =M T, WRSBRREAIER, f55]% TypeError FH .

6.7 LR AREHFF

IR ARIBRATE LRSI R SSE AATRAE TR E AR TR AL, BRRs AT AP R
AWAERS, —MENTREBLZHEAT, 75— MMEHN T IEALz 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 = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

IBHAF * ) K th RSB RA . WA SREE AT, B — SR R 75— SRk
RIFI e AERT—FEOLT . AT PO A R R BUR IS AR . AEfS—FPIGOL T, RFATI SIS 5
HA T R R R S A

MBI R mul () F_rmul_ () F¥ERBEE .
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IBFAF @ (at) W E AR M THERIE . 15 N E. Python ZRRUSCIIIZ AT .
3.5 OB

BRAF /() A/ /7 CBRE K SRR . BT SR Sende oot 28, BB & il — A
float fE, FEMAHREFRIVETRIE LG BEERIEE R B floor” pR BIEFT IR IRIAI SR . BRAEHIZH

5| & ZeroDivisionError %% .
This operation can be customized using the special __truediv__ () and __floordiv__ () methods.

BREAF 5 (B K550 B — DS AE A SHERE N EESER e R 2R .. 3800
X5k ZeroDivisionError B . SEAIDANIESEL, BN 3.14%0.7 ZF 0.34 (HF 3.14 &F
4%0.7 + 0.34). BUZBEMAMEERMIEREZ 558 MR8 (B hE): GERNARHE—E/NT5H
AR A

B SEEEABATHEE A FER B x == (x//y)*y + (x%y) o BLAMNERG S AT S P & e
B divmod () F[FIFHHE T divmod (x, y) == (x//y, X%y)gzo

B TR R, BRAT § TR R EHN T HPATIHR R FAF e OORIGED) . A7
kAL RJYERA S L Python [ 5% 1) old-string-formatting —7 .

I A B FRRA_ mod_ () EERAEX.

HERIZHAT, BUZHAT divmod O BRECRYPUE N TR AL WERAWER AN abs () BECR AR
EIY &

IBHAF + (addition) K¢ i H SR . IS REE LAE T, SEH MRS P81 e — R
DU, AT RO AR I RN S A . FEJE— P OLR R RAT PSR A

Wzl AR add__ () Fl_radd__ () IFEFREEX.
BREAF - O ¥ B HSE 2. WIS B eplss oA R 282 .
Wiz Rl AR sub_ () YA E L.

6.8 BAiat
B RLESEI IS TR ATESE:

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

R RF 2R SE. eSS SR GRS NS E W R 5.
WasBE i AR 1shift_ () Ml rshift_ () HEREEX.
F# n (i E U pow (2, n) BEER. 258 n (igE XATEDA pow (2, n) o

VESK abs (x%y) < abs(y) FERE s B, (HXFER AR, mT&ARIEE, HABE LRy B, B, EiEEAT
& i) Python % sS4k —4~ IEEE 754 XURS AU, M T -1e-100 % 12100 HF 5 1e100 MFMIESRM:, HHLHKE -1e-100
+ 1e100, XFFEFUH EIEH%TF 1100, M math. fmod () REHEGHR NS EAE 55— S EAMFE LT GE, HIAEXAE R T
iR -1e-100, afhJy =05 BT EL AR B

2R x I AEREGET y BEUE, Wl T/ AL x//y ATRESH (x-x%y) //y Ko TEXFELL T, Python 233K [] j5—4~4%
B, DMELFFS divmod (x,y) [0] * v + x % y RUEEEL x.
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6.9 s
=AsE R S AR e

and_expr
XOr_expr

shift_expr | and_expr "&" shift_expr
and_expr | xor_expr """ and_expr

or_expr xor_expr | or_expr "|"

& BHEHAA SN ESHINATH A AND, S LA N EHR N EL b2 — DM HEEH T __and ()
B rand () FPROTVER E E SO

~ B BEAFSXT B HOITH AL XOR (F OR), S AAR MR H K2 — DN ER T xor ()
. rxor () ¥PAER B E XS

| B2 ESHPATHAAL (G F) OR, SEULAER MBS HE b 2 — AN EH T __or ()
8 ror_ () FEREN B E NS .

XOor_expr

6.10 LLikigH

5 CANfA, Python HETA LELZH R LSEHAME , RTAEMEA . BASILER . 545 C ARZAAET
a < b < c EAERIEK SIS ARTE MR M 1L

comparison = or_expr (comp_operator or_expr)¥*
comp operator — nen ‘ nsn | wn__m | ny_—n I ne—n | nmyp_mn
| "isl' ["not"] ‘ ["not"] "in"

ORI S 27 AL True SR False. 5 S0 A7 ST REIEIIARAT /KL, ZERGHL T Python f e
MRIB S E R SO B bool () .

WEGEE AT DMEESRE, flllx < v <= 22T x <y and v <= z, BT v RPRME—K (EIEWFH
HIETY x < y (ERNER z HEALPORIE) .

Eﬁﬂ@i}é%%ﬁ*‘gﬁ ﬁu% a, b9 Cyoonny y’ij%:ZJ‘j_iftﬁﬁ opl, 0p2, ceey OPN yﬂtt%@%fﬁ:, D—]\I‘] a Opl b Op2 CcC ...
y opN z it%frT a opl b and b op2 ¢ and ... y opN z, ANEEFETENFEERNHZEZ HYORME
—K.

HHRE a opl b op2 c AEMETE a il c Z[BIPAEMELE, HL, x < v > z XENBERSES
R (BAREEAKER) .

6.10.1 {flk4r

IBRAF <, >, ==, >= <= | = LFHRPDXRIE. P RAZRGR IR,

MR EE R ORI REE IV AE GEARBEMERRS ). XTGEAE Python fr2—MHI 4 HR 1
MG B, XSMEHEA— DRI A WH, MSMEHRZRAA R E =, flanh 4
TR PR AN . BB RTINS RAERRE . ANTRT LAV A2 i i SE B G HARe ] He
LT M RAH

T ITA KA object 1Y (EHEEIIEE) TRA, B object QR TBOIAMELEAT . FAUATPA
WIS FF A AP 1e_ () RESCHCWEATH, RS A A S,

BOAR)—ZHE R (== 1 1 =) BEET QMRS . Bt B FEAR RS 1 S2 0] —BoiE U S5 R 4
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HARRBR RS B S2 0 — B LR 25 AN . LE X AT T A Sh LR 7 BB T W R %2 E S
(Bl x is yHiEHKE x == y).

UUFHLEL (<, >, <= Hll >=) BOABCA AL R R S5 % TypeError. HUEXMEALT MY R 25t
D5 EE UL [ A2 A«

IR — B AT R, B AR RS AL B B A, X REATE & B 75 o A RLE L
HARETEN SRR, XEERRBTFEEHR B W RAT R, Ehrl, #2 N ERBEE XM
PAUTF G FRAEIAR T e RN E RB LA TN

o NEFEZEA (typesnumeric) VA K FRriEFEZM fractions.Fraction fl decimal .Decimal AJHEfT

SR P HRAN S 2 A LU, B SN i J S RO SRR AR . PRI SR BRI DAY, BT &A%
(BE) MUNIESTEAT B B SARE R .

JEBF(H float ('NaN') fll decimal.Decimal ('NaN') JBT4H. BT 5IEBFEPHT H
BRI . A — D R E R R B EA S TH A S 220 UL, W x = float ('NaN')
M3 < x,x < 3Mx == xPYHERAE, M x = < MHEE. AT N2 IEEE 754 FRUER) .

* None il Not Implemented #{Z HBIX G, PEP 8 B BAHIXIR I LB Y 4 SU2ilid 1s 8 is not
AR TIaFATHRIAT -

« IS FS) (oytes B bytearray HYSEBI) nIREATIRIY PN EFIRS AU B . AT R A 2K
PR T LA T AR

. ??ﬁf% (str MBI fH TR Unicode BT E (WEBRAL ord () BYZEA) #5447 LE
B
FAFHRI LIRS S RE B LA

* J¥7 (tuple, list of range MBI KT8 AT HLEL , range i —ANBRE A SZHRFR T EE
8o DA XTSRRI S LRSS R R A, BRI T K5 & TypeError,

A R A% 5 S PP R A B TR T IR U . B AR DO A — W R S E SR A . X
FFENTREB [ — X RAAH SR DASE THB A TR I BREF E T T AN AR

PN B2 AR [R) 1Y 7 ML BRI A T

- WNZUEAEAE, BAIACNHREIZRAL, MEHE, I AN A Z A% (B,
[1,2] == (1,2) WIRME, P RNEBIRHE).

- MNP RHRF RN ZHE, HHFS5EE MRS TENHFHE (Fla 11,2, x] <= [1,
2,y] WES Xﬁ<)= yCMIE) o WERX N ICEANFE, RHENZTEHFER (Fln 11,21 <
[1,2,3] NEH),

o PIDNBRES (dict BYSEH)) FEANEE, 04 BLOCYENTRAMIFER (52 1) Xt BEFIMER—EUrE LR
HLAE B B .

W (<, >, <= F1 >=) ¥5| KX TypeError.
* £5F (set B frozenset PYSLH]) Al HEATIAY N FRFNES AL M UL

TATR R BAT 8 SO T ERBER I . X258 R EH & L4y (Flan (1,2 # {2, 3} it
AR, BIARNE T8, WA NMILAIAELE . FIN L, AR E BN T 52 2 HE P 1Y Rk
SE (FIINARA B — A EGHIEANEN nin (), max () Fl sorted () [KHT AR =4 A REER) .

S i LA i ML G R I B SR -

3 Unicode #7EHIH{ X 4 A543 (B 40 U+0041) F 34 % 5 45 (FIA” KRS8 T 58 A”). 4% Unicode H K Heh & 74548 L — A4~
AR ACS, (MBI — e G 5] (] i 2 S AU PR R . B0, MSRF4 W E TR SR T 46 C” vl LA
U+00C7 T35 b1 A Fk F 45k Fm, AT A —A> U+0043 1547 b1 A b F 45 (KGHT 548 ©) I b—4~ U+0327 1547 i 424
FH AT AT R,

XFFFE, HRE BT &4 Unicode 720 MINEATHUER . X TTRES B IR A ESE. B, "\u00C7" == "\u0043\u0327" 3}
False, BAWNFAREREN—MMETFR WA NN KSR T4 C,
BB FATHS] (B AR B =) X2t ik, WA unicodedata.normalize (),
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o REBHAM N ERBOA LB IE, FIHENTSMREIA LA
TEFTRERIE DL, TP O ) L U BEA T Ry IR R 24 S — 26— EC -
o FHAFHEBE IV %08 A BRI« A Th e, AT RS FEBE I B %R <5
x is yEWEx ==y
o HRBAERAIFR . BT, TR A A4 5
x == yfly == x
x =y fly !'= x
x < yMy > x
x <= yHfly >= x
o WRNIZRZER. T4 (RIR) 67 BnR 75
x>y and v > z BHEEx > z
x <y and y <= z BEHF x < z
o JIi) OB A% S B AR . AT, TR A SRR %A R T g £ 2R
x == yfllnot x !=y
x < yflnot x >= y (T2
x > yflnot x <= y WT5EaH)

IRJEMANFBAIEN T afirmZoig (AFsmIEEasSBU). 520 total_ordering ()
A o
* hash () WERMIZTRGME . MERXTRYZEE RAMERSAE, SERC ARG
Python A5 il 2RI L —HMEAN . Sebn b, ARBCAERE — A B LA 51

6.10.2 jk GG s

BEFFin Mnot in HT MR QR x 2 s AN x in s SRIEA True, {N2H False. x not
in siREl x in s BURJGHME. A WETFIIRIEEARBIDA R F AR SR iz, XTS5 MR UG in Aol
HETHARENH. XTT list, tuple, set, frozenset, dict 5§ collections.deque XFEH) A 2R, XX x in v
#frF any(x is e or x == e for e in y),

XTI R RBORUL, K HMY x 2 y TR x in v 8 True. —MENAIREIE v. £ind (x)
I= -1, BEMREEHFIAEMHMFFREY T, B " in "abe" ¥R True.
XFENT__contains__ () FYEMRFHE SR, H y.__contains__ (x) iRF[E(EM x in y
R\ True, FNR[E False,

WTHREX contains_ () BEXT__iter () BHFEE XK, WEHRALER vy #TERNTET
Az 3R ENX x is z or x == z JH, W x in y K True, WRAEERMEIG] LT 25, WEH
Fin 5L TR

RS2 IHA W ER T R RE LT __getitem (), WY HACYFFEIERELERS| S i ff
fx is yli] or x == y[i] HFHEHEHE/NHEG|S5] K IndexError I x in y 24 True. (40
BBk TR, WERTin 5] TIERE).

BHAFnot in YUESCHEAE in I Z .
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6.10.3 brit 5 Hug

BHEAF s Mis not HTAEIXRIFRING: HHACY x Hl y ZFE—XRE x is v HEH. —PARIIFRR
SHMH id O RECRIIE. x is not y RAEMIIEHEE.

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

EPITHRIBENREL T, g4 Rk PR shE s, DU ES8#ENT A R({E: False, None, fif
HRAEMBFESE, PAESFIFRMEsS (RS Jodl. F1E. 5, £E5KREEE). irg HaE
EBENT B . AP EE OSE @RI bool () kR wl HAZ HE .

B ot FHEISHCH Ik True, Bk False,

Fib\ x and y IR X SRAE: QSR x ABRIEAR RHZAE 75T y SRAE IR [ Hegh SR .

S x or v HAATXRIL A0 x REDUEETA B0 KA IR,

W and flor FRAFR I HAR B PEFZEBLUAUN False fil True, (@R B EHCREMEEE. AT
FreHBER, BlanfRke s h—A Y H DS RO A BOAMER A, #iEK s or "foo' K
PR ENE. BT ot WMIANE—NHHE, RNEHESECHMAREIEE 2R B — A RME (B, not
"foo' 45K False TMidE "' .)

6.12 WAL A

assignment_expression = [identifier ":="] expression

R FRIR N (A I g “ringa Rk B “BRFER”) ff—Aexpressionl{fHL—Aidentifier,
[FIEiA R [El expression HMHE

A UL B AE AL P DT E A I DUk 2 o g

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

BCE RAEAL L B SO ALY IR

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

3.8 BB A 3511 PEP 572 1 filfy SRR 2R A 15 -

T A SBERICE . ISR A SRS B, RATRES TR B R M £ s BRI IR IER T A,
BN R 2 Sy R B 2 M LR R it . S E R ER A KBS
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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 -

Fik x if C else y WIERXAM ClMidE x RME. W CRHE, x FAgoRIEIHREIHAL; WX y ok
(B3R ] HAH

25 PEP 308 1A KA MFRA TR

6.14 lambda ik

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

lambda F%35 5 (A BHFRA lambda #4574) ¥ F T8 @ B 44 R . 3530 lambda parameters: expression
DA RBON G . AR R AT T DA O = S R L

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

(SN (EVSETIEE o g 7N 11 i3 S Dt W g WA A DS v W 1B 0 SO e e S BT N DR N -3 2 B
RRE STV UL 6 P SV L Y Ve R e S S

— AR ¢ FOR Tk RIFE . HERVEBU U —ANiterable, ZATEAT AW ER I TS, Hoit
SRR A E . SRS

3.5 ORI FaR SR PR AR SR, fRIh PEP 448 4211 .

AR RHIZ S QAT (SRR S£0) TG 20 AEPTA AR OU AR I, B0A AR RIE 5 /Y Bl %
BAAAE—TCH, MR ERRBA . (Eed— 2o, WA — AR ERES: O.)
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6.16 RAAify

Python $ ) 7 2 47 B P % 2R FORME.  (HAERAEXHR(E BRI, A M ST ZEMBoR .
FELATILATH, FRACRHEH S SRS R .

exprl, expr2, expr3, expri4
(exprl, expr2, expr3, expri4)
{exprl: expr2, expr3: exprd}

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

6.17 iaRFFIL L2k

FFF Python HIZBEAFRYMLSEIF AT T 845, MEmitfedt (Boedbe) BIRIRIEHR (RIE4E). M
[ B TCAR NS FAT B MRS E . ARk s, BRI —ouizf. MEPITH iz
FRMNEEA A (BT RsERNEEE04).

TR AR RS A A e, HRA ISR T — TR R A A R IR

EHAF ik

(expressions...), e somEiE s RaA, JRER, F
[expressions...], {key: value...}, | LG/, 58/~
{expressions...}

x[index], x[index:index], x(arguments...), x. | i, ¥, #H, BEHSIH
attribute

await x await Z5i55

* % a’gﬁi

+X, —X, ~X ik, 1, #fdE NOT
“Q,/,//,% e, FFETE, B, ERR, BUR°
+, - T

<<, >> F2 2

& i 5 AND

b #37 575 XOR

| {375 OR

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

and /R 2S5 AND

or /K% 45 OR

if--else k=

lambda lambda F5i5 5

1= T EESIEEN

S FEEFF ** SN R ICTAE A IR S5 6 TAZFAE, BRLZ I 2551 B 0.5,
6 5 EEFFLBN TR AEBT & F 2 M FIRER R A
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[Elfi:
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CHAPTER /

) LA S B A AT A 2 AR TR ) AT DAAAE T IR — AT NI A5 20 B

simple_stmt = expression_stmt

7.1 FE Xty

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

L)
i D -

FRAEHTITAMEAE (KZRELEREUT), 8 GEFHIL) M- GIREe AR B
SRR %G AR Python i FRIIR MI{EY None). FEIRFCTEA) A HA i 75 20t 2 se i HoA 5 Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, EREIINER repr O BRBIHHN — TR, IRGRTFAFERAE
PABAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR A AL AR ) - )

7.2 WA A

BT AT TR0 () SR RIRFEE, PARIBEURIMEST AR R 18 51

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

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

| subscription

| slicing

| mxm target

(HSFR R —35 T BAe 3| A, 3IH 20 7 ATAE . )

IRAELTR ) SO R RE I RIA S R BATOR . (VERIX AT R B — Rk B2 g S5 SR, S5 —
AT AR GRS RN B BRI S H AR5

BEEMREH AR (5158) AORSCBITHE L. M EAR N — DR R (BTN, i) ) B4
G, R AR G B A AT ELH ko HA R, AR AR A A W] e 52 U RT B | J 5 . A5z m]
FHE AT | S b St T X R B8 Uy (B4 R R824l — 7).

MEIRAE ) B AR AT LAV S TR S B3O 55 N, HARERAER Uy b ) e .
o WERHFRIIFENGHEANES . TAES T RIES N R— B AR, MR SIRES 1% H bR .
¢ Else:

- WR ARG A BSHIEA HAr, XFC8 “E” His: WHizxige 2 n0h 5 Hix
A IR — ] TR AT IR AR G o 3R] S AR R T ) S0RF 2 A2 22 A A I i TR 4 T B2
HARZ I H AR 12 m] EAO SR RAIR B ELE I 2 HARZ R AR SRRl kA e
R IR I PO L R B AR (I ER AT AR Z) -

— I R GALHUN RAT 5 H ARSI FA R R AR AR 5, X BETRE F M e 2 f4 I B
EERUINAIDI SR

G MRAEL 45 B B AR BV ER AT = I e s
o WUREARARIRGT (BFF) -
- MAARAFRAR BT YRR global Enonlocal HEAIH: XA FRRFHEEE & 2 24 5i Jmihan
VASICIOROE B
— F: AR G0 B 2 R 44 28 Bl 8 nonlocal T M ANZE a4 2SR 42 .
WHRZ A FRE S48 MR BB 40 . X 1T BE B2 A9 40 1 2% 2 PRI S 005 | I vHE0E H 2s,
T A2 S e ARG IR ) A 2 (A SRAEAE) .

o RIS A EMES I BIH T IRRE AR SYORME. BN A AR IREE TS &/
NPRF5| & TypeError. X4 S B RF n X SR A E EnyEt:; Wk e TEPITRAE, W4
5K SFH GEF YA AttributeError [HIfF ARG HZEK).

R WERARXT G RSB B g s | ez BT P B 80, DA 338K a . x mT AT RS2
BlEMEE (ARLBEMEATAE) BEtE. ZEMBER a.x R B0E MELFEM, IR EZ
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LBt I a. x AP IR — @ fa AR A JE e o ek m— 28w, W&
- ASFT S BB VR R A H A

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, flinids property () BIEAYFFAEEYE.

o WEREARA— R 51H A R IR S BOR . B Y E— A FSIX G (Blansk) w5
— RIS (BT ) o 3k, BRI S YORIE.

WK E R — A AR PSR g (BIANFNER) , SRS AR — A B8, AnHCR e, T b 91 K
SERMEMAUN —A/NT IR AR CREEL, 3 SRR ERX SR 4 % BB E R T 51T,
REGUEITEE, FF251% IndexError (BT FI{EA RE 5 A H ) .

AR RO — BRI SR (G178, SR TEA 5B SRR AR A R 2, SRR P &
QI —ASRF IO 2 DN 52 B SEEMEDRS o X AT AR R e — > BUAT SRR I PRFFAR R SR, T DA
REARA— AN (AR EA MR E R EALTE) .

XTI E XA GE, SWM__setitem () JIIRIFHPAIE LIS EL.

o WRBEA MR IR MEER A SYORME. B4 AR F A S (FlansER). 8
TRAEXT G 0 24 2 — A FE RBP4 . 3R ok, TS B ERR SR AAE R iE Rk E: BRIA
B BN BERFIRE . FROFEN Y . RE— R E, Wi BRI E. Rir
R LW ENTERFIKENFFXE Y. f)a, FFERF RSG5 ) T i 8] A
YA B BT RE- S8 A 2 O BERTR], XA H AR 20 SR 0 e AE B AR 791 B4 B2
CPython implementation detail: 7F247jscH, HARANEYCUE S 2R R IE, TR AESER
T AR B B A 26, FECR A5 215
BARREN E L ERELTFAESAFANESE “FN 70 (Bt a, b = b, a &XHWIEER
8), HAEREAZA RN ZIE Z NN ESZNEZHIATH, XSS NEE. B0, DAFERFEST
B o, 21:

S
([

=1, 2 # 1 is updated, then x[i1] is updated

hz%:
PEP 3132 - §"JEM [ BACH S5 XF *target FRPERYHLTE LA,

7.2.1 oIk (i 4y
SRR AV AR A B A R oo AR f 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop = L | n__m I Wx_—n | "E=" | n/:" I "//:n | no—mn | MWk x—=0
| nys_n | Neg=n | ne="m ‘ nA_m | "|:"

(HZ R A —35 T 5 =S I AEE 2. )
SRR VE AR FAR AR A R E (5l R AR R, AlE AR RO RYFE) . X
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AR R ARE AT E M — oz, HREPRIRES R H iR, BRI SBORE K.

WaRRETE B x += 1 AIARE A x = x + 1 PISRPUEFARE S0 IRCR . FERIRER R A+,
x USBORIE—R. M H, FERREMITEOLT, SEhainsig Redirny, e bt AR A — It 5ot
FEHIRME L AR, e BB R 5.

NG %ﬁﬁﬁ,%ﬁﬁﬁ%ﬁﬁﬁ%ﬁiﬁzﬁﬁ&%miﬁomw7ﬂn~¢fbﬂé%ﬁﬁal
RIGRT £ (%) SRAEHFPATINERAE, REHERENE ali

B T AEERATE ) TP IR(E 2 ST 2 A BARRIBISME DL ﬁﬁ%ﬁ ) R (EL 45 A By 55 5 e TR )
Kot BT REAETE ROCBAEIT NI BIAME D, B IRI R ) AT — oo S Sl —oeis A

T RIET R AR, FXE IR R % T 5 Ao 50 5 b 0 B IRIREE ]

7.2.2 AibRTEIWRAL i Ay
A7 2 TRE LR A BT ) R A R s P A Al m] e A BB F) o — 1

annotated_assignment_stmt = augtarget ":" expression
["=" (starred _expression | yield expression) ]

Tl A5 4] EIHET AR H R,

X R B4 FRAE R F AR OL , AR SR e S BR A I AR  BOREFAF A — AR IR S B A
BUEtk __annotations__ 1, iXjg ANRARREMRR (WCARA SPREER) MU BIBORERRER 7L It
JEHEA ] EH HAEJEBA AT UG AT SR S R B it & B sh B .

XHFRFRR AR H AR o0, AR RAE SRR s, AR WORE, HASRIE

?ﬁ;&%%ﬁ BREVE RTINS, WRZ A FRAZAE ) Rl A & . ARTE4E R 2 AE R U E I N kA
HRAE

WRAFAEA T3, AR ERBE A REREZ B (USE ) AT . AR VA U H AR
AFARIAE, MRS HASRIE, EfRjai__setitem () Hi__setattr_ () WHERSP.

hz%:

PEP 526 - 28 s brdEMiE i IR IO Tind A (WERERAERSLFA ) RBPEE, AR
R Tk

PEP 484 - JRIBLR 2P VORI T typing BEEDAEE N AR ER MR ME I, AT S 4 TA A IDE
Jrfd -

3.8 JCE A PR AR R A VR A S DA AR 2k A B UK. 2 1, e aaka (BilanK [

ST EAN) & FEOEERRHR.

7.3 assert iffy)

assert 15 AR TERR P FHH AR M T = 1o feg (307 2K

assert_stmt = "assert" expression ["," expression]

HEEIEA assert expression 2T
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if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT

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

PAESEMIEA R E __debug__ fil AssertionError R HATE LN ELR . E4HLHp, NE
ApE_ debug_ fEIEHEULT N True, TEWSRIGAIG False (R AFQATIEIN —0)o AIRAESIF N7
RAUEAL, BRI AR A 208 assert 1A A AT IS o 353 B AE S D15 B A R Ik sy AR
i BRI HB B — RN .

I{ES __debug_ RARIAI. RN BRI ESTERRERR RSN E -

7.4 pass if&hy)

pass_stmt = "pass"

pass e NEEAE - BERIITH, A2 KL Bl G S IHE ERE—FEREIF AR AT
Ak RIS (5 A,

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del iEHhy

del_stmt = "del" target_1list
MR 2 ), SWER € X AR KM AR R3], Rl —SR.,
H An 51 2 SR A 2 A5 i I A B B — A H A

FRREIIERRS AR el 4 R iy 44 25 () R RS R A PR 0, AR A 5 R %A o 15 A e A — RS
Bffjglobal A INEL. AREAFRARPEGEE, 25K NameError.,

JERIES N SN AR 2 BB A A L SR 45 R — DU BEARSE M T IR — > T 26 2L
2R (HEMEX — S i R MR IGER) .

3.2 MU AR AEZ HIMA A, AR — DA PR B (R i B A R B, DURs AR iy 44 23 ] HH
B AEERY .

7.5. del ity 89
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7.6 return 54

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
ARG T HA AN, ERPORME, BNPA None B,
return XEITYHIRERA , FHAZKAIIE (3 None) 1 MR I

Y return FHEGITAGE—AA finally A try IBAIN, % finally FA)SEHHATA G FHEIE S
FFZ %L -

TE—AERERRE , return HAIFRE R IR S8 stopIteration #51 % . REME (ARG
W) S84 VE— NS B kM2 StopIteration il StopIteration.value @,

NP R kg, — W return HA)FRR TP A AR C 58 BT RHF:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬁ‘] return iﬁ@ﬁ%ﬁiﬁ%&@ﬁ*%%ﬁiﬁ%éﬁgﬁo

7.7 yield i&Hn)

yield_stmt = yield expression

vield EAITETE AT yield fik X, yield i A WAE BT 43500 vield ik b A6 4AY 1
. B, DU yield it

yield <expr>
yield from <expr>

HEFTLATR yield 2k i)

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

yield Fik s URITE A (UL E Lgenerator eREINE T, I HLAUE T 1A s eR £ BR AR N B . TEBREOE SO il
I yield g ABERS% 0 SCRIEAY 2 As rias pR KT A3 R 4R

A Kyield il LN TERMATIE SR yield 75 X —7.

7.8 raise ifify)

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.

BWEGG, raise KRFH—DREARMNRENG . EUH BaseException B FRESHM. MRE
R, YT Sl AT S H LB ISR AT R R S

SR AR LGS, LA .

A traceback object is normally created automatically when an exception is raised and attached to it as the
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__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 traceback set
to its argument), like so:

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

from AT HIE: WRA R T, WG A I8 X5 — A 2L Bl AR Ak
e R EH, BRI ER __cause_ JRIERURBCE TSI KA R . AR ZFRIBAR P REE,
ARG ELIT L B S SE BN __cause_ J@IERECHERINS| KA FH . WRFE] &5
ARPALTE, WA S AR T B ok

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

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

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

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

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 FRE AE AR from AR E None SRl ZCH AN A -

>>> 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

AXRAEWEZERETT —WER, AXOHESENELfEry &4 — &R,
3.3 IR % None MAE AT HAE raise X from Y i Y,
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The Python Language Reference, #%[E] 3.9.13

3.3 BUBTIMA: il __suppress_context__ JEMARIMHIFH_E T XM A ER.

7.9 break it

break_stmt = "break"

break fEEIA E RS M BLT for Biwhile fEFRFHRERIICRD, (HA S BT 2062 A0 o8 ROl SO
UM TR

ERALALMNINZIEER, WRMEIIA LR else T4, BaBbdix 4.
WER—Afor ThER b reak FTAL,, REFRATE S H A5 2 PRI H 2 Al

Ybreak KRG H— WA finally A try AN, % finally FRISEHPITAEHEIES
FZAEIR

7.10 continue &4

continue_stmt = "continue"

continue fEFE ERSMBT for siwnile MEFRIHRERM MM, (BA S H BT ZIEER A RAY o8 Bl 38
X ERREERA TR SNZE TR — K

Ycontinue KHERITIE H—AH finally TAIRcry IEAIE, % finally THSEHHAITRIGHE
IETHIRTEERI T — 42K

7.11 import My

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" identifierl)* [","] ™)"
| "from" relative_module "import" "*"

module (identifier ".")* identifier

relative_module "."* module | "."+

LAY import i) (R from T4)) 243 W AT
LA — M, AR L BHE S I BFF R LR
2. fEJRriRan 4 2SI ol import TR S AR BT AR BV T SE SC— A AR

YEMEEZA A (HES W) B A5 TR REAS 10 4 BIET A0 [R5 S8 1A 4 40 1 57 1
import 15—

B IR PN BRI ARG 7 N & 28 — T P R A, P R T R S A 2 R
PRI, PAR AT T R ARG A TSR X — AR M, WA BRI Tk 4k 2
SABAEAIA AR, AR PRI Ko A4 1 .

AR SR E SR A, AT PAE I AR =05 X — 2 AE Rl 44 25 [l Al 2
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o ARBRLFRZ A as, WIRAE as Z SR PRRE ELEEPE BI P S A RIBEHL.

o WEORBATHEE HANAFR, HACT ARBEON iR w2, AR 22 BRoRe i 98 e 21 Jey it i 44 25 1B /R
HXH T ARG -

o WERBEP ARIBER T fm 2, DA S5 M d5 o 2 0 B ) 44 B B 0 B Jey i 44 2 ) A
xR 2RI G . PG AR ] H 58 BE R E 44 oA 170 1A BE BT )

from TR L FEm % — 1t
L & From TR FEE RIS, QAT DA BHA 2 M E IR IR A
2. XF import FAHHEE IR FRIAT:
1. KA S ABHUR A %4 PR JE
2. IANH, HRFARF RN TES, R HRE A S ARG A %81
3. WPRARERENZJEM:, W5k ImportError,
4. HWEIE, FXHZERG AR GA 20, GRE as TR E M AFR, 506

ZJE ) AR
Bign:
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

WARARPAFIIREC— AT (), WITERER i e SR A A 44 FREs i 4k L mpor £ TR B AE I A I
e F Ry 4 250

MBI E SR R 8 AR R AR i S [ G N __all  AYARRORERE R WA E
S, BRAUR AT, KA U AT E LS AR AR, 15 __all_ PSR S
BN A H HRAAFAE. AR __all  BAH0E L, WIAH L FRIE GRS eI A fiy 2 25 8] 4% 3]
A AN RIZ TR O ) ATRIAFR. __all  WUAEEA A APL B HARREE RTINS A
JET AP R AT (5 ANAEAREER AR5 ARS8 ) AR ) o

BEATERSEA - from module import * - {UFERLLZEZ EWE 0. e Kel e LA
Y5 % SyntaxError,

PP TR A, AR E B XS AR A — BRSO S — N2 e, ATATE
[ — A 2P R AT A, AR AR, e from Z 548 e Wi sl 40 b (o i s,
PRAT AEASHE W V) 24 R T 0L S 18 BRFE 4 BT 2 RS 2 B 2 0. — a8 S S 3R 2T R AM
B ER S BT, I ESFR B — 2R, =SSR g, M2, Rk B AR AT
from . import mod B} FTAME N pkg HNH— A, NWHFRARREFA pkg.mod. RRHFAT from
. .subpkg2 import mod B} EFAL BN pkg. subpkgl MRS A pkg. subpkg2.mod, H EHXTFA
IRV SR e AR T8 —7 .

importlib.import_module () BHRML IR A BN A & L ABTH R AL SR

gl % —A #H i T import Mt # & % module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future 54y
future i% &) JE—FEF X iR O 2, HE ISR EATHOY 2 6 AR E 1 AR R FEAS Python KA TR P B AR
R RIEEEOE X .

future FHAJAY H A2 BEAS [ ZETE 5 G A T A FRA UL R Python RRIARERE NE Y . EARFETEA
RREHAE B PSR s HE 2 T A B o8 P R A o

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

feature n= identifier

future {5 AHESEITASTHIT LA O E 1. W] DAL IAE future 35472 BiIAT HA:
o BERSORY AR (ARAEAEE)
o 24T, PAK
o HAth future {E/4].
ME—FR 2l ] future iER) R ARYE (20 PEP 563).
future /5] B 5 H 09 BT B D SRR PEAT 28 Sk Python 3 Frikml . H 43 4F absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. BTASEHCHIIRIL, PFEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1IN S PORBIFFMUF RIS Fr XA O 1 SRRSO 5 8 Rl 2 A A [ B AR R S B B
AR B BT RE ST ABTIO AR A TEE (DTGB PR B ) FEIXAI R DL T 228 4 1T BE T BE LA A1) 75 0ok
FEMTRLDR . AR U E A BEHER Bz AT 7 A 1R o

XETALMEYE B BATAS , S iFas ZRE WL 2 AR B0E 30, AR KA future THA) 605 R A RFHE I 2
T B i 5% o

HEZATH S AR import {EAAHIE] . AEAE— A G SCRAFEI B PR ERTE _ future_ |, BESTER
17 futare 15A] S DA 10 BT A

FARY A A7 I T future 7847 BT 5 FH A 36 41
THTE R AN SR B AR R 2 Ak

import __ future__ [as name]

X I future 4] 5 B — S0 REIR T R IA IR )-8 import 1] .

TEBRANTE R, g%} Code compiled by calls to the [N & K%L exec () Fil compile () BVE M Brgmig i1 agan
RHIT—MLEA future iFA B M 2, GRS A future B0 BT RIRAGTEEFNE SCo AT m) DA I
compile () WYFTEESEOMATEH] - TS P R EOW SCRY DA T MR -

TEALH AR AT AR future IRAPRAEMPRESR 2 TE LS O SCE AR AR — M REAR 14 5 3 1 1)
T -1 IR, HEAT DA LTRRNAT, HZMAEE future 154], ERAEARLEALTEFIRIATH
ARG R

hz%:

PEP 236 - [A]3] __ future__ 4 3% _ future__ HLHIM I .
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7.12 global ifh)

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

global WEAPEAEN TR LRI A B RWRE IS LIPS R R B s 42 R AL . ARyl
KA PTEEA I E] global KT, ik H A EAR R DA 10 42 JR AL R A i B 42 JRy AL

fEglobal WA A FRAFHLER] — IR NI% global IR Z B E A .

FEglobal AT HH A FRARERE SO SHL, WARELE for R RI AR, class . BRHUE
. import EAEAERREHE L.

CPython implementation detail: >4 5 1) 5 B AR5 i) ZOR BTA 09 LR IR0, (EARR 7 A B 24 0 ARG A i
PR SR AR A A S BT RE S ECA SR 20K, B A R P i 15 3

FEre BIE R B global RAENTERIITE S EAON S global /][l MAT A EAER . e 5IH,
A TERMELE N E exec () MEUFAFREAUSXT R E global IBAIH AN € -8-1% ek H0H H 1 AL
e, A S X R AT A A A 252 3 A0 B ek B A Y global iEa)sg . X [AFEE T
eval () fll compile () K%K,

7.13 nonlocal i&H)

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

nonlocal WA AR Hh 2 BRI 1) 2 BIFE Sl 1R A 35 A I b 90 19 o 4 Jm 2R R DASMIR) S i XAy
REMRELEL, POASRERYERAT A Jet R Rl 4 25 i) o X AR AT SOV RS e i A QR EE T 40 5 Jerifo A P 4k A
ShHARS SR (BEER) Y A

Hoglobal iERIHFIIHINLFEAIE, nonlocal WHAIHFH A FRAIE R Z BIAFAE T E & VE TR APk 29
SE - (TEIXA R 2 R B8 B 98 8 AT TSR RERITC B S E ) -

nonlocal WAIHE I A FRAFEE Z HIAAAET SRl sk b i 48 5 A o
hs%:
PEP 3104 - YiRAMNAEBr PR #F: A Knonlocal i mMMILIIH] .
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CHAPTER 8

EEEnREEHEEN (F04) Mifsa; BT AR 25 m sl il o e & L e s T dw,
REERaElZlT, R PR BN AR R RS T2 A,

if, while Ml for IR AIREIE G LRI G . ©ry 108 —HIER) 8 58 S5 A0 BEAANE PR,
MM wi th {HA) SRVFE— MU BE B ST IR AL AR S5 AU . BREON R E IR TRIA LR TR A8 .

—REGEA R A AT 4Dl TR E AN RERR—AS AR RpE R AT TR
AT AR A IR G AT AR A ME— ARl KRBT IR I A E 545 TR h—
ATAERIR—4lER] . TR URAE TRk B 5 2 a5 H R AL — A7 — 45 B0 70520 B I 22 25 fRl BRI
A1), SEFE WA DUREH Z GGt — AT AT . R R —MIEm TR et Sk E = aihh); LA
TEARAGER, XEERN IR ERAFLE N e lse TRV LR T £ 14

’if testl: if test2: print (x) ‘

BRI LML TS gE LB SR, WIAELL TR, Frfi print () FHEEEAR
1, BEHAAT:

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

¥4 4k

Prine== )

compound_stmt = i1f _stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
stmt_list NEWLINE | compound_stmt

suite
statement
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stmt_list = simple_stmt (";" simple_stmt)* [";"]

HFPE R A R DA NEWLINE 25300, 2 J5 T AEBRABE— A DEDENT. JRUEVERR 0] YEAY IS 4E T A — AR B
YA AT SR S B RS, TR X (B Zshe1se’ FEYE Python F it B A £ £
AR AR EY)

N T PRUETEIE, DA AT TR IEIARUR R4 1 R CTE B AT R A R

8.1 if ifH)

1 BT A ST

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

BN REXBAREEZRE—NEME ES0A /a5 TREESBRERE L) e TR ke
—PERCHY—AS ARG IATZ TR (M H. 2 £ 3R] i HA R A ST EORME) « MR Rk S e
R e 1se FARURAAER S AARIT -

8.2 while ifify

while WA TAEFRIEARE A BRI IUT B M T:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

PR A A B A, I AR BT — DT RRA R (X AT RETE S — G g
) WA else TRIAAAER R WAAFTIF L LIEIR

BT AR PR break IEAAEIITIIF A LG AT else TAIA, ST AifkHcont inue iff
AT IR B 1A (R P ) 2 kR [ A g ik 5

8.3 for i&EHh)

for WM TXFH (Blinpsrds. Jedeis)k) SOA S R PR TR TEN:

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

RIEATNELPORE—U; BN E— RS RYHF N expression_list (EERAIE %
s, RIEREE SR AL — T — R AR, BARG 5 IR A AR [ W — 2. B — TS 4ihn
HENRAE LI (2 WK A29% o)) BEKUIRIELSS HAna 35, ARG TR T . Y PR A TRRE U (X S AE 751
N BE ARG % stopIteration FHINILZIALE), else TN FAJMUIRIALRF SIAT, H& LA
7

BT RE PR break IRTEPATIRPRF & IEIERR HAIAT else TR, SH— TR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.
for JEER2XF H ARSI i A8 B A TR . P A 55 B i S A B T A TR, B4E for AP A IR (L

for i in range (10):
print (i)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

H RS i 24 FREEDRER G SRR Sl . (BRI S %s, W ATRA R SRR . $2R: NE
PN range () REl—AER LTS, G H T Pascal H1) for 1 := a to b do X
BN 1ist (range (3)) &RMEHFE (0, 1, 21,

flEl: Y PHITEIRSR RS SO A — DRI R (X AT RE R A4 T a8 P sl an s ) . 2 —1 W

PRV T SRR R — DGR, R ACER S TR . PR LR B P 9 R I AR A &

2l XEWEUERER RN FI MR 7248 (B2w) —80, FT—IUtaidd (R HAR SR

OB Y I bRS ) o UL, ANSRE R ATE 91 24 R AT A — A3, A BT S AETRERAY T

%i@'?;ﬁ?ﬁt%ﬂwﬁio X PEURB R PR, BEG0 I T I X A 9 (8 U A SR Bl e )
. Pt

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

8.4 try it

try WY R — AL TE A G S A PR A/ PR

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

The except clause(s) specify one or more exception handlers. When no exception occurs in the t 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.

UN2RBEA except TG SEEE RIS, S AE SR ARD AN Ak v Ak EARSER R s Ak PELAR

WIERAERT except Tk YRR ORI G IR T 55, MISORXMEPRE IR 2 Bar , e E AR A
MR SRR R (EaUEREA oy BRI ZH R ) .

MERFN— VALK except TAJIF, %R H A PURIEL % except THITE as KRBT ZIFHER Hin, AR
BERHE I, Hik except TAJHIFPINAT. BIA except TATERILZUA Al AT A0 HR . BRI

' R SRS SRR, BAEE—A final ly FAIEMSIE TH—ANRE . F5I AR SEBREmEL.
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AREM, MR QP EA vy B2 FRSIT. OXERE DR T [ — A i SR A i g, 1
S AT N2 AL RS try TR, WISNZ AR SR DAL BRI )

B as 5 HARRIE N — D5 HE 0, ERTE except THIZFRINHAER . X4 T

except E as N:
foo

YIS N

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

X S TR LS — AN R 9 4 64 EAE except TAJZ GG HIE . 78 S BERERZ ROV T [0 3]
BRI, EMSIRSHEAWIIEERG T, (R R AL R PR A BB 2 AR IR [

FE—A except TAJRGITLHT, A KFHE I EANERATHAE sys BHut, wild sys.exc_info () RKijj
[, sys.exc_info () iR[E—A3 Judl, mimid. BELOIABWIXIRAEN (S WinELDZREH —
), ATHERF AR KA. ANEB R R BRI sys . exc_info () WHAWE A (1
HIHY) JEE.

WERAE IR B TP e ry TR 5 R w, I HBEAATreturn, continue break 4], WK
else THIIFIIT. else iFMHPHRHEASHZHIexcept TAJALEL,

WSRAEAE finally, BRSE D B WBFF. cry TASEHIT, BT Mexcept fil else T4,
WERAEX S rh R AR AR R AL 78, R SWIERM R E . finally FAPRIBEIIT. RAFLERIER
FISFH, BSTE finally FHMKRBEHBENGI K. WER finally TH5IK T H 55, BRGNS
WA T EN LT3 R finally FAIT T return, break i cont inue i§h]), WHLRIFH 5
WM ER

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

fefinally TAJBITIIN], RPN BEIRIUR H {5 8 -

M return, break B continue iIEAIE— try..finally BRI t ry TIBEAR PR HATIY, finally 1
e TEEIT BT,

PRECH IR MR th RS AT ret urn IBAIBTOER) . T finally TAIERPEET, HILIE finally
TR AT return iEA) R BEE AT

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

B RSEEWE 25 BT ATEF — TR B, A XM raise LB # G B AEraise 1% ) — 74k 5 .
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3.8 it M #: £ Python 3.8 Z i, continue B ANSFFEfinally FAIREH, X2 R N BARSEIAEAE—
ATl B
(M |EIF-

8.5 with i)

with 1A TG M E T SO (S Wowith 54 £ F U672 2 —3) & X E A i AT«
XAV t ry...except...finally BB TEE AT S A .

with_stmt
with_item

WA—A “WH” Wwith AT T:
Lo BRI (. with_item 3 HHFIBR) RIEAIRIG—A> B R SCERIER .
A LN CEHESN__enter_ () VMBJGEHA.
A LN SCEBERN_exit () MRS,
KM ETFCE RN __enter () Jiik.
W with AP E— N ER, RE__enter () BEREMEEHIRELS T .

"with" with_item ("," with_item)* ":" suite
expression ["as" target]

wooA »N

i) wich iEASARIENIR__enter () FEIRBINRGERG, W__exit () ¥R
DI, AnSRAERS H AR R 8] A A A, 0 SR E TR A (R NP A A i B . 25 LI THT B9 585
6 4.

6. PATIEAIA.

7. KGR LR SCEBIRI__exit () Jrik. AARERARRIR L R SE0, WA (A E
WG BB BN SRR exic_ (). HMMTE, FHEHE=1 None 4.

WAREA AR R R R SE8, HHRA__exit_ () FEHLRIEEARE, WZRESEEHE]
Ko WRIREENE, WHXSHSPANH, HSMEPITwi ch IERZ G ITER

WMESEA R T R DOMOEME R, WA exit () MRFEXWAN, HFR7EZAIRE
TEH I R AL ARSI T

PATR AR

with EXPRESSION as TARGET:
SUITE

TE L ST

manager = (EXPRESSION)

enter = type(manager) .__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE

except:

(T IUakZE)
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GBS E—5)
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)
WA SATH , MAERFAES A eh RIS E A L F o
with A() as a, B() as b:
SUITE
T X LT
with A() as a:
with B() as b:
SUITE
3.1 SR XFREEA B CERIBA.
hz%:
PEP 343 - ”with” ifi4y Python wit h iEHIHIEREER . 15 EAURHBI.
) [ SPS GIY
8.6 FhEE X
PRESE SOSR X P H 7 SCHRE 8 L (S AT/ R TR0 2E 4 —T7)
funcdef = [decorators] "def" funcname " (" [parameter_list]
["->" expression] ":" suite
decorators = decorator+
decorator = "@" assignment_expression NEWLINE
parameter_list = defparameter ("," defparameter)* "," "/" [" "
| parameter_list_no_posonly
parameter_list_no_posonly = defparameter ("," defparameter)* ["," [parameter_1list_stail
| parameter_list_starargs
parameter_list_starargs = "x" [parameter] ("," defparameter)* ["," ["*x*"
I Wik %M parameter [","1
parameter n= identifier [":" expression]
defparameter n= parameter ["=" expression]
funcname n= identifier

BRI S — AR TR T ) o B ARAT IR S 24 i S 0 i 4% 25 1) P R B PR 8 7 31— e ok g (e80T 34
AU B ) o XA BRI RS0 2 i 4 Jm i 44 25 RIS T, A6 e B o] A st T (8 1 1) 4 Je i 44 2
(8

BRBCE AT RREA s A 2 e O I A S AT e A 2

— AR BUE SO0 AR AN B A decorator FRA IR . 2 B BRI E SCNRFAE B 5 1% pR B0E SCR A s b o
P MideAORAORIE . SR SRR — DI SR, B UAZR B RAE NSRRI . HaR o]
(ERF B E B pR B AR IR RO R - A Mids & DARRE T U o BIanbA A

AR BRI S — S At B A S S e o A __doc JETE, R EI docstring
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Qfl (arg)

Qf2

def func(): pass
KREEEMT

def func(): pass

func = fl(arg) (£2 (func))

AR ZAAET IR B BT A 2B S8 E B 4 75 func,

3.9 JiHE 8 R BT AT B %) assignment_expression K¥ifi. FEZ HIMASH, ILIBVENTE N3
ﬁé‘[‘*ﬁ%ﬂ PEP 614,

J:’ﬁ"i(%"%iﬂ HA WA = ik KREEREARS, ZREFE N A “BONESE”. T RA8
IHRIES:, HXW E’Jargument—IMT PPN, M OUT 2 B SHEOAMER BN R MES
HABOME, JRZFrATE*" Z AL S b BA BOAE - XM R G RAETEE i k.

BRINB S AL TR BOE SR A B ATRIM S BR824 R Rl SRy X Rk AR fE— 1K
MR BT (R IR o X — RAEBIAE S A 28R, Blans | sy Sy I
S S MR TS (Bl SRS T30, WsEhs EECAER SN, XEEA R
MATIHI . Sead s — 72 (T None fEoNERINE, FHAE R BUA B ACHRS Htb ATt Bian:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

BRI B I8 AR R — AT A RN R . B B 2B IES AR T E TSR, 5
M ESE, S0 BT SH, SR AEOAME. WRFE  identifier” XFEMWERX, EXWWIH
R —ATC AR BB MBI AL E S E, BN — D2 e . R *identifier” XFEMTER,
BRI — B P SR BT B B S5, BN — MR 2B R S . A7
"*identifier” Z JGIESEN R UBR X BT S H M R e XiEFESEE A 757/ ZRiIESH 2
AL BRAEETE S H T L BB AL B S 5L A

3.8 A WLAMER] / BRBUE SRR R ETE 2. WS PEP 570 T £ .

B VAR E, HIERXANEES ARG L expression”, {E{IIESHRT A A bR, HE
*identifier Bf **identifier XFEMIES WAL, RERT AR SRR fni:, HEXNEESIFR
JEh E"=> expression”. XEEARE AT DURAEMTA 2L Python ik . ARyEHIFEFEA 238U s BT 1 Lo
PR T DAVE RO %2 __annotations_ JEMEH DAXT I TE 24 Bk R B A 7 BB Bl 1) . RGE A T
annotations import from __future__ B, WIARESTEZTTHTRAE A FAFER DU ISR SRAE A . 75
Ulmﬂ  EMSEPITRECE SUREORME . XML, FRErsKAEN T 7T e 5 B TR o s B 07N
Bl B 4 R A (ﬂiéf-[ﬁm@]—/\%ﬂ?lﬂﬁ@%{) PASEE N7 BIAE ok 2 2 T BERY . X TR 8 ) lambda ik
X, B Wlambda F% X, —7 . R lambda H 2 ] R B0 L) — ﬁl‘lﬁ]ﬂz'ﬁ{i AE"de £ B E
SCHY PR EC AT DAE ] lambda 63K 205E S pR AR —RERE L S SR (E A HAL 2 Bk . "de £ JE 8Lk L ARk,
A B AUV T2 25 iE R A AR

PR BRE R KBUR T I 5, B PR BNIITI de £ i) & X*/\ﬁjﬁu’ﬁ(ﬂﬁT%ﬁplﬁl&
i . TEHRE R BT B B2 580 AVT R4 5% def i8R B Rl A2 . TG S e & 5 o0e v,

hs%:
PEP 3107 - BBObRTE S 0] eR BhR A AL 1 ] o
PEP 484 - RBIPR TRyt e 30 RAR.,
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PEP 526 - B bsiiifiil A2t A WIR AR R DI RE . (ARIA RN L iR

PEP 563 - SERMIBRTERM SCFRF AR T I 1 AP A R SCPRA A e 0 AR AN A2 B RAE R S B 3 A R 1)
EIEIVER

8.7 Je X

P SRR BRI E (S WAz KRR RLE A —0):

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

R SGE— AR AT ). R iR S i w4 I BLRAYS I (HER AT S L), B3R P& — TR A
BPOREN— DA TR R . B WRIIRIZEBINGIR H B2 object; KL, -

class Foo:
pass

FNT

class Foo (object) :
pass

Wt I MR AE —ASFT R RATIO (B o % 5 2050 AT, BRI QT Jey i i 44 25 RV RILECA 19 4 R i 44
. (HH, AR EEAETREUE Lo ) MARRGTRPATH, HAET WO Z 5 R B iy 44 25 (1] S ff
1o AN GBI G2wa)E, HERG AN HRIFR, BT I RN R4 250 . SRRk
TE S 1) 4 ey iy 24 25 ) v 0 7 BT 52

FESRMR N & S BT DRAFAERT 2600 __dict o GHERE )T i w] Sk HOBR TN e g i, I
HUAGE T 5 SOHIR BT E SR 2E .

R QAT R BT R E

R APEE M LR iR B —FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

BeMhan R A SRALHUIN 55 pRECR MgRAH R . 45 2R BE fo 2 W40 e 2 2R 495

3.9 fREE s Kul i A% assignment_expression KM, FEZ HIRAST, HiEENE AZIR,
e %L PEP 614,

PP DR RS SR I0: FE 20 LN E WA R R E M EAPR e Silirdh=. L@ T iT self . name
= value TENERE. BRLEEME T " sel f. name” FR¥ESEDTI, Y1 oy 2305 ) I S2 i &8
PR 24 2 E . @M v AR SR BAA M, (BAE I 5 8 F T 22 (8 mT R S BOR U 45
o MTDAMER A 25 Sk B AN [ SE AN Y 1 S0 AR

3 A ZER I S — S B U R R IR 2 A 24 251 __doc_ 46H , WabiRi%ZEMdocstring.
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B4

PEP 3115 - Python 3000 "Piyye s IR BB SN M HTTEIARISE I, DA ST Al ¥y ity Ay JO2R i 28 i

SR

PEP 3129 - JEEMREN HEMARAER AP . BB s 2 AE PEP 318 Hgi5| ARY .

8.8 Bt

3.5 BUBFTIMA.

8.8.1 Fhrtra¥ie X

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

["->" expression] ":" suite

" ("

[parameter_1list] ")"

Python P H] ATEZ ML E EHGE AWK AT (B Wcoroutine) . TEWMFERREANTR, await Ml async FRiffF
ERCNRE KT await KKK, async for PAJasync with HAEEVMEREAHHIA .

il async def i5¥EE LWREU 2 NIMEREL, BIEEEMIAS await 8 async XA,

TEVME R EBUA T vield from Fikslf5]% syntaxError,
P R B Bl 1

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

8.8.2 async for ifh)

async_for_stmt = "async" for_stmt

asynchronous iterable FEft T __aiter_ Jy¥k, %5k & H R [Easynchronous iterator, B W] PATE H:

__anext__ AP FELAE,
async for {EA) AT RN A ] AT S b T At
PAR AT

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETH X ST

iter
iter

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

while running:
try:

(Rt

8.8. IRt
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(R —H)

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

AWBH__aiter () M__anext__ () TRFNE.
FEMEEREUAZ SMITH asyne for 5| % SyntaxError.

8.8.3 async with ifify

async_with_stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, GERETEE: enter 1 exit J7 5P EEHAT
PATF RS

async with EXPRESSION as TARGET:

SUITE
3 N A
e ESEN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager) .__aexit___
value = await aenter (manager)

hit_except = False

try:
TARGET = value
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)

HESH_aenter () Ml_aexit__ () THEFE.
TR EUAZ AME] asyne with iEEA)¥5| % SyntaxError,
h=%:

PEP 492 - {§iJI] async fl await {75 5CBLPpRE RF PRV Python wfy— IS By, HFHEAH I 52

FFEA
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CHAPTER 9

TR

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5% Python )3

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

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

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG BN, &
SR S B PR AT

9.2 LM
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY exec () BB FATHI

9.3 R HAMA
A HALT WA AN B T AR AT
interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

HHERAELEREUR —4 (REZEG) EEERLAA — D247 SO0 T AT & 0 E i AR S5 A0 2
iR

9.4 ik XA

eval () T REXMA . ERXBBIF KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

o
Eﬁ
@
=
=
&
ox
m&&&

X2 SERE M) Python 15YE LTS, B ELE T4 i CPython fEMTr2sAY1EY: (2 I Grammar/python.gram).
H B RIAG N TA AT A A =K 405 .

FTF BIARICYE & EBNF 1 PEG BIR AR, 50, s GIR—MFS . TGRS 1940 4k 2678 1E ) i de
(EPEORPATICEEA S P AER) , M ! FoR J’?HML (RPZEsk A _ $WATPCRED) o RATEEH | HFafikk
/N PEG ) “HFiEE" (ErES PEG iBEF ISR /).

# 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:

(R
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FEH LR

| 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:

| assignment
| star_expressions
| return_stmt
| import_stmt
| raise_stmt
| 'pass'
| del_stmt
| yield_stmt
| assert_stmt
| 'break'
| 'continue'
| global_stmt

| nonlocal_stmt
compound_stmt :

| function_def
if_stmt
class_def
with_stmt
for_stmt
try_stmt
while_stmt

# NOTE: annotated_rhs may start with 'yield'; yield expr must start with 'yield'
assignment:
| NAME ':' expression ['=' annotated_rhs ]
[ ("('" single_target ')'
| single_subscript_attribute_target) ':' expression ['=' annotated_rhs ]
| (star_targets '=' )+ (yield_expr | star_expressions) !'=' [TYPE_COMMENT]
| single_target augassign ~ (yield_expr | star_expressions)

augassign:
| Tyt

t<<="
>>=1"
Tokk=1

V)=

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ',' .NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

CFoiaks:)
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EHEE—5)
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
import_from_targets:
[ "('" import_from_as_names [','] ")'
| import_from_as_names !','
I Tk Y
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
CFoiaks:)
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| 'except' ':' block
finally_block: 'finally' ':' block

return_stmt:
| 'return' [star_expressions]

raise_stmt:
| 'raise' expression ['from' expression ]
| 'raise'

function_def:
| decorators function_def_raw
| function_def_raw

function_def_raw:
| 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment] block
| ASYNC 'def' NAME ' (' [params] ')' ['->' expression ] ':' [func_type_comment].
—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

CFoiaks:)
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# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
#
param_no_default:
| param ',' TYPE_COMMENT?
| param TYPE_COMMENT? &')'
param_with_default:
| param default ',' TYPE_COMMENT?
| param default TYPE_COMMENT? &')'
param_maybe_default:
| param default? ',' TYPE_COMMENT?
| param default? TYPE_COMMENT? &')'
param: NAME annotation?
annotation: ':' expression
default: '=' expression
decorators: ('Q@' named_expression NEWLINE )+
class_def:
| decorators class_def_ raw
| class_def_raw
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_expressiont [',']
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
(Fodksn)
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| lambdef

lambdef:
| 'lambda' [lambda_params] ':' expression

lambda_params:
| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and i1f there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param_with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ','
| lambda_param_no_default+ '/' &':"'
lambda_slash_with_default:
| lambda_param_no_default* lambda_param_with_default+ '/' ',
| lambda_param_no_default* lambda_param_with_default+ '/' &':'

lambda_star_etc:
[ '"*' lambda_param_no_default lambda_param_maybe_default* [lambda_kwds]
[ '*' ', ' lambda_param_maybe_default+ [lambda_kwds]
| lambda_kwds

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+

CFoiaks:)
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| bitwise_or
compare_op_bitwise_or_pair:

| eq_bitwise_or
noteq_bitwise_or
lte_bitwise_or
lt_bitwise_or
gte_bitwise_or
gt_bitwise_or
notin_bitwise_or
in_bitwise_or
isnot_bitwise_or

| is_bitwise_or
eq_bitwise_or: '==' bitwise_or
noteq_bitwise_or:

| ('!='" ) bitwise_or
lte_bitwise_or: '<=' bitwise_or
1lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'nmot' bitwise_or
is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '
| bitwise_and
bitwise_and:
| bitwise_and '&' shift_expr
| shift_expr
shift_expr:
| shift_expr '<<' sum
| shift_expr '>>' sum
| sum

AT

bitwise_and

sum:
| sum '+' term
| sum '"-' term
| term
term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '$' factor
| term '@' factor
| factor
factor:
| '"+' factor
| '"-' factor
| '~'" factor
| power
power:
| await_primary '**' factor

@3
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| await_primary
await_primary:

| AWAIT primary

| primary
primary:

primary '.' NAME

| primary genexp

| primary ' (' [arguments] ')'

| primary '[' slices ']'

| atom
slices:

| slice !'',"!

| ', ".slice+ [', "]
slice:

| [expression] ':' [expression] [':' [expression] ]

| expression
atom

| NAME

| '"True'

| 'False'

| '"None'

| '__peg parser__'

| strings

| NUMBER

| (tuple | group | genexp)

| (list | listcomp)

| (dict | set | dictcomp | setcomp)

[reaut
strings: STRING+
list:

[ '"['" [star_named_expressions] ']'
listcomp:

[ '"[' named_expression ~ for_if_clauses ']'
tuple:

[ "('" [star_named_expression ',' [star_named_expressions] 1T ")
group:

[ "('" (yield_expr | named_expression) ')'
genexp:

[ '"(' named_expression ~ for_if_clauses ')'
set: '{' star_named_expressions '}'
setcomp:

[ '"{' named_expression ~ for_if_clauses '}'
dict:

| '"{'" [double_starred_kvpairs] '}'
dictcomp:

| '"{'" kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [',']
double_starred_kvpair:

| "**' bitwise_or

| kvpair
kvpair: expression ':' expression
for_if_ clauses:

| for_if_clause+
for_1if_ clause:

Q)
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| 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:

[ 'x' (!'*' star_target)

| target_with_star_atom
target_with_star_atom:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| star_atom
star_atom:

| NAME

[ "(' target_with_star_atom ')'

[ "(' [star_targets_tuple_seq] ')'

[ "['" [star_targets_list_seq] ']'
single_target:

| single_subscript_attribute_target

| NAME

| '(' single_target ')'
single_subscript_attribute_target:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead
del_targets: ','.del_target+ [',']
del_target:

CFoiaks:)
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| t_primary '.' NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom

del_t_atom:
| NAME

| '('" del_target ")'

[ "('" [del_targets] '")'

[ '"['" [del_targets] ']'

t_primary:
| t_primary '.' NAME &t_lookahead
| t_primary '[' slices ']' &t_lookahead
| t_primary genexp &t_lookahead

| t_primary '(' [arguments] ')' &t_lookahead

| atom &t_lookahead
t_lookahead: " (" | '"['" | '.!'
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>>> 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 RIS IR . FE— SRR 2 E AT (delimiter, BIANFRSE. JrHfo%. IEHG5REL
=519%) DR, SURTEHRE —MR4EAHES (decorator) 2 4%, Z AFEAGIRE, HESX shell BRI
¢ Python $275°F JC.

o FF# Ellipsis,

2to3 —fHFEHf Python 2.x FEsUAGE(EIE] Python 3.x FEaAGY TR, B2 it SRR A A2 M AR I
BCE R, T SRR 2 R 5 30 BT 5 G P i R F AT T Al 1 2

2t03 FE R AMEHE R U DA 1ib2to3 Bl Bt 7B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (IR IEEHEIE) 5 ERMHE (UREE ABC) $24L T —F @ N %, EEduck-
nping (W THE]) MTE. HAECEN, B2 hasattr (), HIEEEEM R A MMKE (6
QNS F e #  i% (magic method)) . ABC [E)H [EMEE subclass (FHEE]) , TEIARLER B 55— class (3
[E]), Hf5n#f isinstance () M issubclass () ¥l #52(E abc BALAEIE . Python A 7%
Bz ABC, HINERI4EHE (FE collections.abe BifH). #5 (FE numbers BigH). & (FF io
1Bi4H) K import FAGERFIHAAS (FF importlib.abe Bi#). WA A abe BifHE N H O ABC.

annotation ([EJfE) —HELSAML. class JEME. bR ZCAY 22 ik [ml (AR B B RO AEED . FRIEG, & W AR AEE pe
hint (BIEHER) .

TEFEFTIF (runtime), [83ak 58 # 0 (FVRRME LB AF L, (HAtaksst il class @ AN R R ER, & 0 [Eplifk
TEAERAH . class flIpR=AY __annotations_ HpikE e,

#52(Elvariable annotation. function annotation. PEP 484 F1 PEP 526, i5SeEti A I aenyEI .
argument (518() PR IGBLELE S funcrion (Bimethod) [W{E. 5 %CH M :

o M4EF 7| 8 (keyword argument): FERZNIFIY, DAFREISE (identifier, U0 name=) BHUEMYE]#L,
B2 PA ** 1R 1 dictionary (i) [EIFE B EIERSIE. BN, 3 F1 5 #ZPAF complex () MEY
) B S |
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

* 12 % 5] ¥ (positional argument): ARG T 5 BT 8. A7 E G | BOTHE— 85 | B R AE 1 52
B, M) EE * 2 & iWierable (PJEWCHIIE) PICRBEE. B, 3 S #2LA RIEm b
HALEL T | B

complex (3, 5)
complex (* (3, 5))

51 BUEr R A e X B A R A A B, BT SE IR (AR R AR, SRR BEE . TERE
WEE, ARATE S ST AR RS — 5 | AP & i e A [ sk

st 2 BlRER I parameer (Z280) WRH . % LEE D5 ERS 8 Min2EE, L% PEP 362,

asynchronous context manager (JEFRIZBI5EEPIRS) — Ml A Hlasyne with BRI i B SR W
F, MERBBER aenter () f__aexit () method (J¥) KEHIK. H PEP 492 5] A,

asynchronous generator (JE[|2BEIN:2S) — 10 & Bl Hasynchronous generator iterator (3 [F) A EVE 2R EC2E) 11
R BERRGE —MPhasync def &ML (coroutine function), (HAFFEEMRS T vield
R, AN —RAI Aitasyne for [EIREKIME.

B R TR 3 R IR — AR EA gk, (B ER e, Rk R R R ER YA ZERE
(asynchronous generator iterator), H#—E LM R IENERERE, Ao BOMTHE, DUBIEFE.

—(EFER BB Gt Fravait B, PMNasyne for flasync with BRR.

asynchronous generator iterator (JEFIGEIE:ZSENUCES)  —1{W Hasynchronous generator (JEFRIZEIAESE) R
PSR

& B —MWasynchronous iterator (AE[EECES), H T PA__anext_ () method FIFNYIEE, € [E]{E—{F 7]
LRI (awaitable object), FZWIFMEAATIER A E A g4 pR0 88, HEIBE) N —Myield BRI,

Bl yield SrE R miEy, ERRA0 B TiRE (C0F e st S S i B P ) oy B X) . B AER 5
EA ZEREANS W anext_ () [T EREY ARG R, &R0 E Ay 85
. FH2[[E PEP 492 1 PEP 525,

asynchronous iterable (ENIZn[[EMCHPE) — M1, BV AFEasyne for PR HEMH . WHEKE
W__aiter () method [a|{E—A{Rlasynchronous iterator (JE[RHEULES). H PEP 492 5| A

asynchronous iterator (JEFRIZBEMRES) — l B fE__aiter () HM_anext_ () method [ ¥ 1.
__anext__ WhAWME—Hawaitable (W RYIE). asyne for GfEMTAERBERESM__anext_ ()
method fFrEIELAY AT EE M1, HB'E5]%¢ StopAsyncIteration ffl4h. H PEP 492 5| A,

attribute (JEPE) B BB (AH BB AE, 5% B2 18 1 ] 270 PR 555X (dotted expression) )44 Fii 4 2
Mo B, QY o H—MEE o, RIEZETEREA 0.0 #i2 H.

awaitable (WZEfsPIME) (R AfE awa 1 o SRR IR B AE—Bcorouine (15#8), m02
—#f__await__ () method (¥, HiE2([E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M## ), X4 Guido van Rossum, Python {8II3& 3% .

binary file (“_iERIMER) —MERBEREURIES Abyes-like objects (FANLTTHERYIME) [ifile object (RFZEYIE) o
TIERIEEMNGI A LR (Teb, 'wb B 'rb+') BIEMAESE . sys.stdin.buffer,
sys.stdout.buffer, PAM io.BytesIO fl gzip.GzipFile .
T2 Eext file (XFRER), T MAEERBRE A st YHmERmE.

bytes-like object (Kifijcal:Bifl) —1f 518 bufferobjects HREFIME ) C-contiguous %5 & W1E. BAIE
A bytes, bytearray fil array.array ¥, PANHZHE R memoryview ¥4, F{I G4
FR I TT N B R AR B R4 . TR I IR R AE R socket (F
JE) ik,
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AU E R R PR . (B SOOI G s e RE) [ AT ). W]
i f T [ ) WD 4% bytearray, PAM bytearray ) memoryview. HABMEEFEEE _HHE
R FEAAEATT Y 4 (TMEFE BB E]) T B3 bytes, PAK bytes P

memoryview,

bytecode (fJC4LM5) Python [ J5 4A 15 & it UL TCALAS , /2 Python Fa(7E CPython B i1y [EVET
FoRtE. AT GBI AE cpyc RS, DA T RMATIR IR REEE g (WTAR
A 5 5 e Ak (E (7 CAHLAS ) o G/ [P HIRRS (intermediate language) ] {8 ()@ 584 T4 — (@ virmual
machine ([EVgER&RS) b, ZEVBERR AR G a7 7 B 18 (L TCAL B S RERY MR 5 (machine code). TR,
(i TCAL S B L2 SR TE R[] Python [EIERES 2 MLEAERY, tIARRETEA FIBUA Y Python 2 I PRF5AS
7E o

PETCALAE 45 451 ] DATE dis B A9 [EIRH Sk k2
callback ([IPR)  VEES | S5l B8 1) —H B A2 (subroutine) pRZX, ErE A 2R A H {1 IRy P BH LA T

class (CKAE]) —F HA &0 3 S Bt . Class [ 3538 4 € 1 2 method 1%, 15 2% method
A PATE class [P BB EAET AT

class variable (JiEIS8) —MH7E class e sE, FLIERZ HAEAE class JER (EEIRZAE class AUECBIH) Bl
RGO 8

coercion ([ENRIWI%Y) 7E¥5 K Wi AR ZUENS | Sy BrEd e b, 45— R EN B pi[EIE) ) — FE A E pE X
(E] (implicit conversion) /2. B, int (3.15) Sl 7 EHEEIER S 3, (H7E 3+4.5 , HEHT]
WO R AZIE] (—{@ int, —{ float), 13 Wi 5 | B 8 7E plos IR A 2B & A4 REAT N, 551
&G4 TypeError., AREIGEIGIEA, BRI H5 | BELESHIZE, B a2 b ARG
1E#4L (normalize) EAH R OME, FlN, R float (3)+4.5 MAGEHE 3+4.5,

complex number ([E1%() —MEFMABHEEAR SIS, TEBLITA B # & 1m0 5 3 A — 1 ([E)
ARz Al Mo R EMORAL (-1 BPFOAR) SRR, SR e R (] 1, TR T AR B
#E . Python [Flz 7 #EH 4%, BRMABEMWREREREY: ERaHE MEEN 5 g
5, Pl 3+15. AE math B EIR TH SO0 RIS, FEH cnath B4, E¥HEHLS—
ARG HE P 1) ORI RE . ARAREI A G BB B M TReR , IREI T REREE IR ] AL 2 b 2 E A

context manager (f5BIAFHIZY) — MW A Hlwich AKX r REBE WY M4, ME L E#E
#+ enter () Fl__exit__ () method R¥=H . 52 PEP 343,

context variable (145i58%) —fF &8, HAEW DURIE b N SCHESEmA FrR A . 53 BB AT 45 15 3 £k
F7 [ (Thread-Local Storage), fr b, —fil 58 BCfE 4 WA T 46 T BE R A AR E. SR, BRI 4 5
o, TEEBATEE R TRE G A S ST, SR £ MR, BAEEN T EAER 2T HS (concurrent
asynchronous task) 71, it sk e B[], 72 contextvars,

contiguous (GEAEIY) Q{4218 5 2 C-contiguous T J& Fortran contiguous, Pl € e ] b 15 () )2 3 44
B, Z4E (zero-dimensional) 1Y %EfH [m &S /& C K Fortran contiguous. 7E—%## (one-dimensional) 41| H, 4%
T H W ZEAE RO IR RS rh AR AR HE S, TR G E 2 A B R IRERS . FE 2 40 (multidimensional)
C-contiguous [ 41 Hr, e 16 #8720k i IE T 97 f9 45 (8 I H Iy, R — MRG58 b, R, 7
Fortran contiguous [#51 91, &5—ffl &5 )5 et

coroutine ([ffd) {hfe/e @I (subroutine) iy —M RS SRAYTE S . BRI AE S A 0 1 B ot A[E7E S
— (AR Y o TR AT DATERT 2 R [F R F R B A L SRR . EMREEAasyne der B
AWM. 7520 PEP 492,

coroutine function (WFERAX) — M [l Eicorounine (15F2) PFR. —HHERXEE L asyne der B
Ay, ERtg i Eavait, async for fllasync with BT . ST H PEP 492 5]
Ao

CPython Python 2335 = AEH B /E (canonical implementation), #f&$774E python.org |, [CPython] =174
FOTEL IR R, DA I B R BB RE S B, 19140 Jython BY IronPython,

decorator (H:ffigy) M, EGRES KX, WHEGHH ewrapper 55, HEHE—ER K
I4%4(F] (function transformation), ZERF#LH REIF 2 classmethod () l staticmethod () .
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Fetfian ik HURRRRpE . DA W ek o SRR 3R R AR

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Class WAFFERM A S, EAEBEIEA T M. BREMGNELER, #2ER 00 &fdass <
&ME S

descriptor (FiiA%Y) T EFRT__get_ (). __set_ () Bi_ delete__ () method By¥I{f. H—1H# class
JE R AR, TGRS T E e B A R R . W, M a.b REUE . B sEIRR
FARBIERE, &1E a i class FHLRE R A RE b f0E, (HAE b 2 MihAes, EU*H%%E’J?J‘&%‘%
method G#EIFNY . SHERZ IR IR AR Python [ BISE, HEE M2 2omen) s, Sk
K. method. J&E (property). class method. [EJ#E method, DA %%} super class (A2¥H([E]) 2.

B 12 2 method HYSEZ G, @S5I0 4 2 BRSO 5 7«

dictionary (y2iit) — 5 [ ¥ [ 1] (associative array), J v 4 5 1) 88 & w5 2 B, 88 W] DA AT i 75
#__hash__ () fl_eq () method [¥{E. 7 Perl ik fEEIREE] (hash).

dictionary comprehension (‘P L&EAIERY) — BB TE, F AR08 AT EC 4 14 o i) 4304 o
=, [P I R —MFHE{#, results = {n: n ** 2 for n in range (10)} &[Ff—
M7, BEETE BHIE > 2, H2E0 A 265578027,

dictionary view (ML) ¢ dict.keys (). dict.values () M dict.items ( IE[@;E]’]%#F%}}Z*%.
FHkg . e AL TR I EH B BB Ei’%ﬁﬁ?iﬁﬂiﬁﬁéﬂﬁm FZ%%E‘&@%L% HH)
FENH 4 A U El5e 380 List (FR%1), ZHH 1ist (dictview) . #52[E dict-views.

docstring ([EW)-zif)  —fETE class. s Y, (EEISE —E R B TR SOR . MR ETEE M
ITRF B2, (B sttt ik, RO AITE class, A _doc_ @tk . diitEH]
FHITPAZEBERY (introspection) 5KEEE, P @ W4 W] ST A7 IO B o

duck-typing (W§FMIE]) —MEREEHERS, ©ASHE s — WY ZUERE E © R S 2 A EfER T
T UM B )2, method Sl M & B ATHBREIP I sl (. ([ SR e Bk g —[ES 1im FLn i s fg
—EET, BEe et BT )) HEE@EN R 2E, BoskafCaem e mgn
(polymorphic substitution) I T i GG, W25 ()5 ke 4 fi ) type ) B{ isinstance () #Ef7H
e (HERHE, W rAEW AR 24 ik 38[E] (abstract base class) %%ﬁ?ﬁo) Rifi, EEE el
hasattr () HEl, BZ2EAFP R R R .

EAFP Easier to ask for forgiveness than permission. (55K EA G RF W HERY ) B R Python 4% &
& Se A U S B P A, (e s Ol e R s 31 4 o S Rz HLPRsl i Jlkes , HRr
RATERTZ Mt ry Mexcept BUAR . BBMNEFTFZHMFET (140 C) # RALBYL EAETERL T 1.

expression (FESYX) — Bl ABGFRASELR L. BAEE, —MERAE . A0, B,
AT ol e S S5 S SR SR, IS 2O PRRRE o] (A L ﬁi#%ﬁﬁﬂmmfﬁé’ﬂ%, [E4E
I A i Python 3 & MEE A @ E . 73 AN —Lsiatement (BA) AREMNIEESE S, Hlfllwhile,
JifEL (assignment) 2 BRIAS, WA ZIER .

extension module (#FEBi4H) —1H LA C B C++ BisyHYRAL, B i1 Python f) C APT UL L K (i ) & 7
AEATHE .

f-string (f2p) DA £ ¢ 'F [ERTER A0 7R SO WRRE) [f 75 ], BRAA X ey 5 & LA .
2 F] PEP 498,

file object (R¥Wfl) — W H & B 28 (file-oriented) API (] read () B write () % method)
HARNE NG IR IRABAR R R 3K, & REIE) h o8 38 B WA A 22 2 L b 3 1 £
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Ao sl A E (Bl A /B . SOIBEE AR E I . socket (). &[E (pipe) %F) AYFFHL. HE
LW G 3a 48 £ Mt (file-like object) BY % R (stream).,

L, A=REREEYO: RIRR =B A0 5 BRIEI = A AT A R . BEMMNTTITE 1o B
FRESE. BRI ERET 2 B open O

file-like object (KUEERYIE) file object (REZEWIMF) HIFIFET
finder (s}42%) MW, EGEREIELALY import AL FHloader (AR

¢ Python 3.3 Bilf, A MBS ML TIAE S48 55 (meta path finder) €] sys.meta_path,
T 944€ 58 B 4 2% (path entry finder) €r{#iff] sys.path_hooks.,

=2 [F PEP 302. PEP 420 #1 PEP 451 DA T #9022 401 .

floor division (I FUUIERRIE) 16 N HEMR{h 2 25 B e T B0 S ) BB R vk . 1) RIS IR T2 / /. B
n, EE 11 /7 AnEHESRE 2, HH float (FRERED) EBVAFTEIER 2.75 R, @R, (-11)
/) A HIEERE -3, WENE -2.75 #é TGS . E2(E PEP 238,

function (PX) —HAHYBRAN, & REIE i ipn 5 [l —Lu(f, B W r] AR ERER B M 7] &, iELes]
BTG R AR AT Tw§2Eparameter (2% . method (J5), VAR S #o2 L

function annotation (FX([EIRY) K2 8EEEE Y — M annotation ([EIFE) .
oF U E IR e il i AR 2 (3 =« i, @ (M ek NI & S 2 Wi int 518, [EEa M int [m{E(E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

bR S E R M BB S 7 SRR A R AT AR
st 2 [Flvariable annotation #1 PEP 484, 545 I HEMIHIIA

_ future__ fumure [Ri£ X : from __ future_  import <feature>, @{5/NHREard FASLLYE Python
RS A bt R R VE A R B 2R, AR S Al T __future_ SUHWIFEET feamre
(%) WREMI(E. 73 import WA FIS A BOR(E, AR VT A 50— RHT 2 B 2 ] I 1 R BB 5
RES P, AACETRaE G (Re8) mEERMTI6E:

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Wi¥gIoll) B FU R BE AN PR 60 WE, AR AL . Python AT MUk, J2 158
2 WG (reference counting), DA K — 1 A EAS 3 Al B 22 FR G B (reference cycle) f4 1 B 15 3% [l i
(cyclic garbage collector) AC5E . B3 [HI s v DA oo ARAH 38 A T4l

generator ([E14:2%) — & nl{Hgenerator iteraior ([EVEZRENCEE) M. BHEEKREG —MHEFEKEL, H
AR R EEE T yield EHEN, GEEA—RIIME, SLE R for [FE, s/2PA next () K,
FERAG R H A — (.

15 AT AR E s — AR AR, (B e, R FREA BERE. B k%
F R EREREZE , O A se B HTeE, AR %

generator iterator ([EI/EZSEURES) —(fHgeneraror ([F)A4%) e BT YL,

Bl yield SrEEEAEAET, [EROEMBERATIRAE (A5 s MO E Y oy Bkal) . HEA %
ERE RS, & I p oy A AT (B SE AR R T R E B B da 1 ek A PR TA] )
generator expression ([E/EZHERR) (& REHENCEAERA X BREERS M IEHHER, &k

F— for T4, @y hESe e, BE LM i T, ZamEReTsE
BR BB A 2 (A :
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>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function (JZMEAR) i Z MR XARY R, ek G 3R R Y ZUEEC R IR . gy
S R R G R RE B4, 2 P R I S (dispaiteh algorithm) SR

Y5t 2 (Elsingle dispatch (B—FHBF) #gE#&H . functools.singledispatch () Hffizefl PEP
443,

generic type (JZXIHI[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 352(Elglobal interpreter lock (430 H 22858H) .

global interpreter lock (M{FLEANSL) CPython BT AOMEH], 1 DARECR AR A — M3 T4 fg
AT Python [{bytecode (fiCHLM) « B MY AR (GFEREMERTE, 0dict) HBEjHE%
[EIf7 475 (concurrent access) [ /G R, UEA% I ] DAfE 4L CPython (U BI1E. 88 S0 B e, i Eisas
W28 5 E)Z A T4% (multi-threaded), {HAQE & & 4k 1 22 o PR 2% A M 2% REER AL A — KGR A P47 1
(parallelism) ,

IR, A SE e, MR B E A BOR S =Y, B MR T R AT A O )4 R R AR
(computationally-intensive) F{T5 s, ATVAMERR GIL. 5551, FE#iAT /O Iy, GIL ZE2 &z,

2 TR TAE | R (DASE RS A S I S DRI B ES ) 1B R )
[EE— g e — R FEE R, sBe ARk, —RE, HERREMAGERE, T Ees
(EVAERT 2, AT 58 e AR

hash-based pyc (HEZLHEN) pyc) —{H (LTCALES (bytecode) I A7, & FH A EVEL M AN 2 380 B LU M S 119
B IBURER, e HA R 2B % 555wy AL

hashable (w[#E) Wk MY A —WMEEE, ZHEEHLEGEN P KRR E (BEFE—
fil__hash__ () method) , HW[ELHABY A4 HEAH LK (BFHEE—M__eg () method) , AREIE 5k
ST E . i RS 208 T 3EE 4, & ZE A R ) e EM

AT (hashability) (l— A4 {0 JI 1 dictionary (5°8) HUBERI set (Se6y) AUME, HEIGELEERES
RRTE R 1 A E(EL

K2 B) Python A ] ([EI ) (4402 T SR s WA 28gs (B4 List of dictionary) [EIARE; WA
St Zss (B0 wple (JoA) A frozenset) , RAEEMAYICE T EER, EMASA 20 HER .
TR E class B, JUE LW (el T E 3B . A A EU R N A AR
(B MEE ), e MesEBE R4 A e M 140 .

IDLE Python f#] Integrated Development Environment (¥4 5H#%184% ). IDLE 2 — W £ A (1 4 pe A B s pa vy
5%, ‘B Python FERHERE T A — AL .

immutable (CAn[8¥0E) —EEAE BN Nalgy - Eiiss . F8f wple (JTdl) . BB
SERBERCE Y . A0SR R R RO ZE R AT, RIb R ST — B P . B e T ) e [
My, I E A A, FI dictionary (L) H R — {4

import path (FMEAWFE) (A E (2944278 B ) i95)3, MARLENI B 2 AE import BEAAHIE , Er#ipaih based
finder (FEJABARFAGA) HSBAHM A E . 7F import AR, IWALE S FEH K H sys.path, {H
HTATEAF (subpackage) M &, EWMATEERHKH XEM) _path__ B

importing (FMEA) MR, —{EAH 1Y Python B2 A W] DA I FE , B 55 —BAE4H 1) Python 2
KA

importer (FEAZS) —MHREESK LBABAMYIE; BB inder (F84R) Widloader (BALR) Pt
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interactive (ZLEjIY)) Python £ —ff H B E AR, 8RR AR A] ATE BLRE & A94R8 7 on il A BOd sURE S
KX, CHHTEMEEAZIEMMER. JZE® python, NFTFEAEMTIE (7] AERE 4RI BN
PSR E) . ERNBUNT LSRR A QR EEEIR I (FFRCAE help(o) .

interpreted (ELi#if)) Python @M E T, MA S ERE S, /NhiE M 84 T 87 L], HEH T
AL (bytecode) HiiE#n MIAETE . 18 PR IGTH S v DAE OGBS T, ORTE IR @ o) — AT, 28
BHATE. HEsESmw haessl oA AR BaEE / BREsE, A e A Re i & taEf T A e .
Wt & Flinteractive (HBI) .

interpreter shutdown (Pii#asBPH) & Python B :esdi ZoRBAPHIE, B A — 1@%5*5%&7 TE M B
*%ﬁﬁﬁﬁ HORCE &, B ilﬂﬂ‘%ﬁﬂﬁ‘ﬂ%@ B EI &5 . Bt @& ZKIFIY 3538 =Dli % (garbage collector),
15 AEEDME 5 05 2 B 2 O i pR 5X (destructor) B35 5 | I A [E] I (weakref callback), .iﬂﬁ/ﬁ\ g
ﬁ%o AE [ P B Bl AT AR A il 2 A 4, IHENE k) @I nl A TAER T (3 R Bl
T2 R QAR A Bl R A )

HG I F 2R, 2 __main  BUHBEPOESTHEIAC BT

iterable (WJEfCHIME) —FEAEE— K ol — (@ H ol B R84, W EMCH 459 B 1 645 BrA 1 1751 L (ED
(22 1ist. str fll tuple) FIMLEAEFHAE], 2 dict, #mm%f* PASAR T 72 SR AIATAR] class 4
ff, HEEAR class /5 iter () method BY 2 B VESequence (JFH)) #EEM__getitem () method,
YR T ER 4

A ERA A R] i for EREIAIFF 2 HAL T Z— P2 (zip ()« map O ...). F— (@A ERP {44
[E15 | #p A R iter () B, EGERZY O RE—EERRS . HER G 7 ST — A
47— (one pass) MR . I, @EA-—EZIFN iter () S AFTEMAERIYF. for Bk
o H B ER RS S, e — R ilﬂ’]ﬂi/ﬁﬁﬁﬁ HRTEEIRE I M A E RS 5
52 (Eliterator ([EWL2S). sequence (J¥3) Flgenerator ([EVA2%).

iterator ([EMCEY) —MHFRERRDF. EEMHPEYEMRLA __next_ () method (o & EIEL
B next () ) EKFRIMEERT TS ER . BATA &R, HlE5% stopIteration fil
Gho BERE, BZENCEIEC AR, M3 _ next_ () method [jtE—0EnY , &R H Gy | 5
StopIteration. [EMRERMAEHA —MH__iter () method, B EHEMRIYIEA L, FTASEHHEE
AR PTENC 4, FRT AR A K 22 i A A T BN 35 A . — IR Bl 5N, 2B ZE
#EIX (multiple iteration passes) FUREZNE . — A28 WMF (B2 list) FERFRRIE T HIEL 1ter()
B EAE for I T ek, BeEAE—MamnERes. gAERsERtsE (ZRER) B, X
& [0 A — s EUC P B . e R ER S, ARG — WS a8 .

1E typeiter SCHA] AR B 2 .

key function (ZpAx) # k=37 K= (collation function) J&—1f B BEHY (callable) PR, ‘& & [B{E—1
A HER (sorting) B %€ (ordering) . BN, locale.strxfrm () #JHAEIE—8 1 fif W HE
B HE 8

Python Wi T2 T H., #R#EZ DAGE ok XA A e Rl e e 8oy Y 0. BEMAHE min O L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby (),

A% TE YR DA ST — SR 20, BN, str.lower () method WJ DAEEIAR 43K /NG HEF Y 8 8
Ao BH, — WA AR Lambda SR AP AR, FIAN lambda r: (r[0], r(2]). 74,
operator BLAH AL T = #2 o8 X119 B4 K 2 (constructor): attrgetter ()., itemgetter ()
methodcaller (). BRI AN ek A G 61, w52 ETHE .

keyword argument (Bt 51%) F2Earsument (513).
lambda p B—expression (FEE) Fral Ay — {1 2 F7EIR X (inline function) , A 5% oK AP R SRAE . 7

57 lambda pRCIEEVEE lambda [parameters]: expression,

LBYL Look before you leap. (= UMiA&AT. ) izt 4 i U & 76184 TP s A 42w, RS SE R 1
AR A ELEAFP DT OB, HERRr GO EAH L i £ BukNmfrft.

127



The Python Language Reference, #%[E] 3.9.13

- EZPATHIRS T, LBYL A7 [ =8 fl [#47] Z 51 AT BE: (race condition) [ JE
Boto BIANPANAEZ if key in mapping: return mappinglkeyl, WIERS—ME#ATEEFEH]
ZARMBAEEIRZ T, 4 mapping TRERRT key, RIaZAEAGmL€r L. & M1 R T PAH 85 (lock) sl fifi H
EAFP #fil i AR ARE] .

list (#1%1) —1H Python [El#fsequence (J751]). EVETRIZ T list, T HEEREOUHANRE T oA — R
% (array) TI# AR — i $l4% HR 41 (linked list), PRIEIAFHOC 2 A5 R EVRE 2 /2 O

list comprehension (HpFI&FAIETY) M F AR HL—(H 551 Hp () TR R e R, (B B H A SR DA— 1 List
EMEA RS YL, result = ['{:#04x}'.format (x) for x in range (256) if x % ==
0] G425 list, H s 0 3 255 @EE, Fra Eer) Hs s 0x.). 11 T sk
. QA e, H range (256) WA TCREAD T HER

loader (WEAZY) —fHREERAMAWIE. ELHER MAE load_module () i) method (J53%). #&
AZHBE 2P finder (FARES) FME. FEZMEHFHSE PEP 302, Bljitabstract base class (#1558 KHH(ED)
#HA[F importlib.abc.Loader.,

magic method (BEHTJjik) special method (F§3KT5%) W9—MEAE X R 5 -

mapping (¥H) — AWM, BRI EENER, HAEE{E abstract base classes ({5 IKHEE])
Mapping Bf, MutableMapping ff15EH method, #FIfFE dict. collections.defaultdict.
collections.OrderedDict il collections.Counter,

meta path finder (JUEEFESMLY) — KM sys.meta_path [ FE K finder (FAGAF) . TCHEIETAR
FRBAFAAZ I B F ¥ 5 (path entry finder) MHE{HE AR .
B A TC IR R A P EAE ) method, 352(F] importlib.abc.MetaPathFinder,

metaclass (JCHAE]) —7F class [ class. Class & il €& &7 —1 class #4 %, —1H# class dictionary (F-HlL),
DA —1 base class (FEHEEE]) 195134, Metaclass B E1E57E =858, [EI#ES73% class. REHWY
g AR RE T R I TR A B /E. Python R4RElZ A A & BEEIE ST [ #TH) metaclass. KEB4»
W E R T R, (H 2T, metaclass 7] DARRHEEIR BERMME £, MO iR
@A BT A Ak, BEW ST EVERGIR (singleton), DA K HABAYIT S
B % AT DATE U R B i R

method (Jjik) —[HE class ATV Fef st . 415 method FEIELIE class TEGUIY—MRBERIFI , U
SRR U RO argument (318) (W3 | BORTEHMIE se 1) . SE funcion (b
) Flnested scope (ENRAE L) .

method resolution order (J5 i) 7 iEMATIE T 2 A E A B AE T, base class (F)HHE])
VOB SIET . B 2.3 iUZE 4, Python B3R aS Bl FH B VEANAT, w5 2(E Python 2.3 i )y IL Ml
JET o

module (Bifll) —fE#E{E Python F£xCA51)4H 4% B 1 (organizational unit) 4 {4, HAHA —M M2 25H, B
AL EATLE N Python (4 BEALEHE thimporting WIRFE, BEHUA E Python,

st Epackage (BF).

module spec (BLZALRE) — & =S, BSHREABAR import MBI & #l. B2 importlib.
machinery.ModuleSpec —1E &1 .

MRO #2:[Elmethod resolution order (J5:fRATNET)
mutable (n[88P0k)  FIEEY) AT AU EMEE, BARFEMK 1d 0 o 2 Eimmuable (RAT8H0F).

named tuple (Kff#7c4l) 75 [named tuple (Fff4%7C40) | 2454¢ tuple ZK MM ALEIE class, H B AT
75| (indexable) JLZE W ] DA I 44 B M AAF L. 15 Lo A(EJuK class 1] PAEAT AR ERE

A HEZERE) 2 named tuple, 3% time.localtime () fl os.stat () [FEM(E. B—MF T2

sys.float_info:
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>>> sys.float_info[l] # indexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True

4 %% named tuple J2[EEA(E] (40 EF)). 80, —1f named tuple t 1] DAfE—fH IEBIAY class 5 AT,
HE class 2K H tuple, HEFRTIHAMNAL (named field) RIT] . S8 class A AT TA%s, thn]
DA Tk ek 2 (factory function) collections.namedtuple () B . BHFHRHIEIM T —L%4
HMY) method, 75 4% method FJ B2 7EF 55 s [EJ (1) named tuple 1, MEHEFE.

namespace (@ #4%5H])  BHEWREFROH T o 4 252 A dictionary (S8l ) BEECIE . A7 A . 43k K [E)
B, MAEYEH (78 method ) W BLIR A a4 25 . 2% 25 IR f B Lk av A 828, RIR
Btk . fln, K3 builtins. open Ml os.open () s T M A4 25 AR B A I . s 25 [
5 £R BN % 2 2 MR RS AE B A — R pR X, RIS W] i Pk S v AR . BN, & random. seed ()
of itertools.islice () WifEhF/R, BLmAHEEH random Al itertools HHHTEE(E.

namespace package (@ #%MEMF) —1fH PEP 420 package (£4F), ‘B HAEAEETE{F (subpackage) i) —1i
Adn. A EMEMTRES YRR, M HAEKEEMABRRE—WMregular package (IERENT),
FEEMEESR _init_.py SR,

iz Emodule (F4) .

nested scope (HURTEMN) REF)2 M 4ME 52 3 (enclosing definition) H 58 B RE 17, SEGIZRIE], —H R =
MR — M piEsR, el RoNEm0hp sl s, AESEET, SikE
P 0 A 22 M, T e P AR e S B R A I (B A R 3 s R B A . TR, A deiss i
BAEA G A S B P EIULE A . nonlocal ZFFEINEVEFIREFTE A

new-style class (HiARE) —HEY, CRIGBEIA N class YFIH Y class &A% . 7653 Python
A, HAG B class A RBff i Python BH . ZARIITIGEE, B2 slots . f#iiR#F (descriptor),
JB& M (property). _ getattribute (). class method (HH[EI)%) Fi static method ([FIBE ¥ ).

object (#fF) HARAE (BrElE) KpiwnifiE (method) FUEMTE R EUHLRAEMnew-style class (#i
AHE]) Ayf#& base class (FLJRHFE)

package (£if}) —1{f Python [Ajmodule (F¥i4l), B0 LAEE T4 (submodule) B i2EEIF T4 (subpack-
age). T LM, EMWEEA _path_ BN —F Python 54 .

Wak2Elregular package (TFFLEME) Fnamespace package (64423 MEM:).

parameter () 1t funcrion (PK§3X) = method JE F&H i) —ff iy 24 FL Y (named entity), ‘& #5H]% R 2 BED)
W — Bargument (51%0), STERSEE TR 2518, S06H TR ) 2 8o

* positional-or-keyword ({i e BT ): FEU]—H T DAz e A2 5 R AR 585 7| SCp R 5 9.
RS EBHA, BIUNLATHY foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only (BEFRALE): W8 HAEH AL EBHR ALY T . ER=UERM SR E
—f8 /o0, iR PALERZ T OUHI T E SAERR O E 2 8, BIANLAR ) posonlyl FI posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only ({EFRBH#ET): F5IH—0H BB AR S8 bR ity 5 |8, fEmCE RS £, 1
A — 0T 2 YR B 2 8 (var-positional parameter) B2 BLAER) * FI0, BUAT DATE AR )5 E AR
B2, BIPATR ) kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘
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* var-positional ({EEWERALE) : S8 —RREDMERF IR LI AL 5 | B (TEC WM 2 W2
MR S [ 2 4h) . BB ER ERIEHS WA R T E L~ AOGERM, GIILA T args:

def func(*args, **kwargs): ...

« var-keyword ({FREBURBIBEF) TR BLIG (R BOR BISE T3] B (FEC WEILAL S BB
(ERBRTS M 5. RS BRI BB i L ACE 3y, B L g
kwargs,

S BT DATE IS | USRI S TR 1, LT DAL e SRS M 15 | P o TE AL

B2 ENEEF M argument (5130 W H . & REEH H) 5] M 2 8 MK 2E], inspect . Parameter
class, F#7 SLEEH, PAK PEP 362,

path entry (3&FRIH) fEimport path (EABEAE) T—(ELE, WMipath based finder (F7A BRI FA54R)
TS 4L E AL import PRI .

path entry finder (PEFSIHH =-Mi%%) ¥ sys.path_hooks H1f¥— 1 0] BERY#) £ (callable) (7 B —1{Epath
entry hook) FIf [BMEL () — T finder, &8 U] A—A path entryi@ (VLA .
B A R AR TE B A2 EAE method, #52(F] importlib.abe.PathEntryFinder,

path entry hook (J%f%IHH(E]) 7F sys.path_hook #1|3&H1i—{H w] FERY Hy {2 (callable), 5 & %038 QA7
—{EREE Wpath entry HRARREA, Il [l E—{Eparh entry finder (BFRIEH FAEER)

path based finder (JERBEISAIBIZS)  THERM TIAE 548 5 (meta path finder) 2 —, ‘EE&AE—Aimport path
Hr g A .

path-like object (RURRESMIME) — M FIRIE R RGBS BRSP4 7T AR — 8 RN BRI str
5 bytes Y, B2 —MEA os.PathLike @M. FEHIFI os. fspath () K, —ff3Z

$Z os.PathLike W4T DA [EIE str 8% bytes #RASIKLR; M os.fsdecode () K&
os.fsencode () BI4MEIT] AR str M bytes &S, B PEP 519 5] A,

PEP Python Enhancement Proposal (Python J[F422%2), PEP 22—k sHEIR e, B HEE] Python R {L %
i, BORAA Python (—H BT D REESGX Y BERIRE P PR . PEP JE % 2B ML £l I 04 45 7 A i DA S Bl
FIREMENE I
PEP WfFfE HIY, 2B REIE SR TIBEMHR 2 . A0 o R A 0 R o s, DA A Python
Pk FHER YRR, SRR 8 s . PEP (KES & et s sk Ere B s e A
#H2E PEP 1.,

portion (¥4y) FE¥—HEPW—4AEHE (W REREAEAE—MM zip f ), S UM R AR S — a4 = HEN
(namespace package) &L, 0[E PEP 420 F1[)E$%.

positional argument (¥ 518) ##H2Earsument (3135).

provisional API (47 API) 4T API 245, fCAZEE R ER B ME (backwards compatibility) 475 /7,
W HERR A APL, BESR I, R REETH, B EEAeAERREE, HinE
o0 N ERREE LT, WATREE B A AR ST (LR EEBRNE). SESEFAG
fi i [(F) A= HA AP A 2 BRI B R A GG g e, EMA a4,

BT AT APL, [ A RHZS 5 St Er el ] [ smcfz O MRIED 38 ) — ST s B R, A7)
SR T B — M I AR A RO AR E T 5%

s M1 O RS A A o e O I 2 IR TS T A, T 3 S e 2 0 (R PP R P 20 B A P R R s B vk 5
2[EI PEP 411 TR Z 40 .

provisional package (B[f7E4k) w2 [Eprovisional API (4T API),

Python 3000 Python 3.x RFMRAMERGE (RAVABTAIGE Y, HHRESS 3 AR EEE R K. ) ] DAKE
&[E] [Py3k].
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Pythonic (Python Jal#(t)) —fEAAE—BefesUAG, MM T Python 3 5 fi FANIE MIRE, W02 Bl
i o i RSB RE G . BN, Python Wi AY—REEH L, RO —M for BuAs(, ¥
— (A BRI A CRE T IR . 7F2 b S EEA B2, AR Python YA
A TR (o 1 — A S e A AU -

for i in range(len(food)):
print (food[i])

B2, AT IEERMER. B HA Python J&UHS :

for piece in food:
print (piece)

quallﬁed name (RRE#RG) M [EE0MMAR], B BURTE— AL A0 Ik 3 s AL P 2 3811 class.
pRUEL method 1) [FE4R ], 40 PEP 3155 HrfiE 2. B TEE 1Y pR =R class 177 7, B A2 44 F 4 14
F4 A [ -

>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname___

lcl

>>> C.D.__ _gualname__
'Cc.D'

>>> C.D.meth._qgualname_
'C.D.meth'

NG| AR, TATRE & & (fully qualified name) 5327~ A A 1 52 BE B PR BE AR, B E(EA 1)
RLEM:, Hlil email .mime.text:

>>> import email.mime.text
>>> email.mime.text._ name_
'email .mime.text'

reference count (ZWGHE) B P2 IBREL &MY 2 BEHECRREE0, B ey
 (deallocated), 2 MEHEGE #1E Python F2a0H5 B AE], HEERCPython BAEK—(HBSITE. sys
B EF T M getrefcount () PR, RPN AT AT IY 5% o =X 2K [ 3 — Ry 2 W0 2R 10 2 BEF T

regular package (IEMUEME) —ME SR Ipackage (B0F), BII—MEE __init_ . py HERM AL,
k2 Elnamespace package (fiv 4 2 MEM)

__slots__ 7£ class [EJf i) — M &4, ©#Fh BT BB M, PAKIERREH dictionary (F84) |
A TR, BEARRE BN, (e B DUE R, SR P A R A I O B
(memory-critical) [ 8 FHI R 2 7 AE R B B 491 ) 2 LA (ED

sequence (JF3) —fHirerable (WEfCHIMF), B getitem () special method (FF5KHTYE), (i F %k
RO LT E R TR, FEFR T len_ () method 2% FH R . —2e[E@ 75
HEMuFE 1ist. str. tuple flbytes. i, Mk dict 3B getitem () fl__len__ (),
HE B E S (mapping) TR 275, HEHEA R 20 6 AT B immuable 8, AR,

I % H IE K (E] (abstract base class) collections.abc.Sequence E 3% 7 — 5 & & 09/,
Z:{%Eﬁ@_getitem_ () M__len__ (), MW T count (). index (). _ contains__ ()
Fl__ reversed (). FVEHIEAENHEWHE, WRAITH register () #HHEHEIE.

set comprehension (%“mﬂﬁ%) —REBEA YR, I AEEE— AT [EU i) Ry e R, [E
BRI AE R DL — 1 set [1]f#, results = {c for c in 'abracadabra' if ¢ not in 'abc'}
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GEE—MfFE set: {'r', 'd'}. #H2E A, B4 5FHGE T,
single dispatch (¥.—@H)%E) generic funciion (3ZZUpRX) FHER MR, FEM, BEMSRERENE 5]
A,

slice (WJ) — MW, ©# ¥ QG — Bsequence (JF3)) WE—#5. @ — BV &2 M
R EEF7 9% (subscript notation) “[]%, 2 E4H Z M8, MAEMFZMMEHE %, Hl in
variable_name[1:3:5]. fE¥E9E (M) £F5EMEIEB, & slice Yk,

special method (¥§9%Jj) —7BE @4 Python BN method, HI S HAEAERGATIAEIESR, Bl
. i/ method ) 4% A € 7E BB AN 45 A WIE R IEE]. Special method 745 71 77 i 4 4 fpfy EAHEIW] .

statement (A=) BIARXE—MELH (suite, —(EFEHEE BIL D) P —4 . BOAR AT LR — 1 expression
(GEER), N2 aEEE (Blinir, while s for) MZTREHEZ —.

text encoding (SC52#if%) 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 (SC7HER) —MBEEREBNEA st YFE—1 file object (RGP . BH, CFHEER L2
FEEU TCAHEE [ (1) & kLA (byte-oriented datastream) [El€r [ 8] i #lrext encoding (SCFHmi) o SCFAER
BlFA: DAICFRER (T 8% 'w') BIEMAEZE. sys.stdin. sys.stdout DA io.StringIo f
B,

2 Elbinary file (—HEHIRESR), B AEERBURNE A a1z T4 B 1 (bytes-like object) HIREZEY)
.

triple-quoted string ( =5[5§E =)  f =MHE5]5% ( <) SHE515E O) WAEEERRY M7 H. BREME
[EVG R ALER 5 98 eh AR AN hRE, (EEAFFZ RN, BMRAAE A . BT AEF
B A2 R BKE] (unescaped) () B15 | SEAIEE S| 55, 1 HL & MAS 55 8 A 8497 JC (continuation character) #f;
I LABSRRZAT, A M S B R E A A

type (%[F]) —1f Python AR EIEE T & 2HES AW FEWHHE —MEE. —@Ey ek
ER A B __class__ JBVEARAFEL, S PA type (obj) KA.

type alias (BEIE44) —ERE RS, FiE42IEE €4 (EFT (dentifier) AT,
RIEIE4 HR AL 2 [E132 = (type hint) IRG H . Fln0:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

FTPARISE R, A AT

Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

#2[E typing Fl PEP 484, f HIIRERIREIA .

type hint (REIR)  —Flannomarion ([E1RE), EHRE B, —MH class & P8 & 3 2 Bk ] E
A FEIH AU

RUEWE R RN, A28 Python [EI1Y, HEMBEIRRRE ST THAMRA M, i) IDE 5%
JRAE A 42 (completion) FIHHE (refactoring)..
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AIEEAH. class BEFI R (R & it s) mBERR R, #5IAMEH typing. get_type_hints ()
HATFHL.

3 5[F typing Ml PEP 484, 4 ILIhREMIHEA

universal newlines (iliJHEf77o0) —TEMESCF (text stream) 55, &5 AR A (G ERREE-—1F7
W45 Unix /7EERF '\n'. Windows &% '\r\n' FIE 1 Macintosh & '\r'. 5% PEP 278
I PEP 3116, PAKAIA bytes.splitlines () BIFIINHIE.

variable annotation (S28([EIF%) —{E%8EL class JB P annotation ([FIf#).
[EVFE 5 3, class JBIERE, R(E SR EN) -

class C:
field: 'annotation'

SYEREE T AR ERRT (ype hint): BN, FEESEHEIEHIG int (%) (A

aE

count: int = 0

S E RN REYEAE 7 470 09 WRARLIE &) S H A wRAN A fRRE o
5 2[Elfunction annotation (FRZERE). PEP 484 F1 PEP 526, Y& I IhEERIHA.

virtual environment ([FJ#E82EE) — (R /EMEEE (cooperatively isolated) 3 fTHE 5%, fE:# Python ({5 FH & il

WA AL 22 4RI T Python BEEVESPE, 11 S35 240 LA FROCAD Python JE FI AR Hyf T (F)
[EVA:T48.

W2 (F venv,

virtual machine ([EIEHERS) —F58 4 HIELTE RN (computer), Python [¥[EEMEES € 1T H bytecode
(PLC#HAls) wmeas B b i oA .

Zen of Python (Python 2[F]) Python st st BT B 515, HIEAA B BUERIGE I ILh = . i) T
PRz BB R F IR EMA [import this] HHRFIE.
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APPENDIX B

R 73 Se B S

15 LB S 28 Sphinx  (—{# 5(E] Python [EJWA SR 85 1 SRR BERS ) M0 reStructured Text 4#57
PR B L A A T o

4l Python [ &, iith H A1) %5 1 I SCPRELERHEAR H BT TR . F AR IR A ik, 75 52 reporting-
bugs EUTE, [EVSAHBA A FoAM i Balpy BB A

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

7% A\#RH[E] Python 1& 137 . Python 121 ik X AN Python [EJRA SCAFET MR . Python FT#(EIfY 5 AA RS &
A ERCEREH, @5 R 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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apPENDIX C

MEERE S P

C.1 ikisaTiL

Python 2 H 17 i BCEE N 5 MR B2 T 5T B2 €5 (CWI, L https://www.cwi.nl/) ) Guido van Rossum Jji& 1990 4f
Al , B2 EE—HEREE ABC 355 W& EE . [ Python 1 T #2224 H HA N E L, Guido
TR EAEE .

1995 4F | Guido 7E#4E 7 Je SN BRI i B K AHF 57 A 5] (CNRI, F, https://www.cnri.reston.va.us/) 445 b7
Python () T4, [EFERREIEEE) T 3% K #8122 1 LA .

2000 4£ 11/ , Guido il Python £%.0» B %% [ B i##% 31] BeOpen.com [Eljf(572. T BeOpen PythonLabs [#EX . [F]4FE+1 1,
PythonLabs [ [ ###% 3| Digital Creations (i [F] Zope Corporation; &, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https:/www.python.org/psf/) ST, & & S EHEF Python B 1)k A TR I A1) 57
Y FE FIALAL . Zope Corporation & PSF f—fi# I 5.

Jir A7 14 Python AR BRUEHY (B BRURAY € F€, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, t1/2 GPL AHZ I ; DAT FAsHa4: &8 A i 22 (B

#ERA | HA Efy et GPL tHA %
090 1.2 | AEH 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
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
2.1.1 2.1+2.0.1 | 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 DAL 2.1.1 2001 £4- | PSF Z=

fiE): GPL HiZEEIRFRIKME1E GPL F#(E] Python. ARf§ GPL, Fif7 1) Python FZHEH! 1] DA A8 [E) 1Bk
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RAGHAS, (HR— s AT 8 S REIB . GPL AHZR (Y BHEMIS Python 7] DA%S A HoAbfE GPL R E£{EfEX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEE AT, (7555 LERUA Y B E T RE

C.2 [IRAF I sk AR5 X Python fy45 &9 ik

Python ¥ AR U B HE R BL IR PSF 424 & 4.

it Python 3.8.6 Wit [EWTSChFh 1, BESHORISCURERAS, Rt TUA7HE (duallieensed) ft PSF 214
#I1VA B Zero-Clause BSD %7 o

AL 40 A Python H il 2 L AN TR KR HE . 18 Se 2 RE i & B H R HE 2 AR U —ile g i . B 8 B4
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 J}jA PYTHON 3.9.13 ¥) PSF £ZHEAE)

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.13 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSEF 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 3.9.13 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 3.9.13 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 3.9.13 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
3.9.13.

4. PSF is making Python 3.9.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT.
—THE

USE OF PYTHON 3.9.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.13
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.13, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach.
—~of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—~relationship

of agency, partnership, or joint venture between PSF and Licensee. This.
—License

Agreement does not grant permission to use PSF trademarks or trade name in.
—a

trademark sense to endorse or promote products or services of Licensee, or.
—any

third party.

8. By copying, installing or otherwise using Python 3.9.13, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 J{jjA PYTHON 2.0 /) BEOPEN.COM $ZHEA 4

BEOPEN PYTHON BHiFIZHES #1568 1 I

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOEF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.

(Rt
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#EHE—1)
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License

Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be
bound by the terms and conditions of this License Agreement.

C.2.3 J{jix 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 THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(FItakss)
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law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or

with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 HjA PYTHON 0.9.0 £ 1.2 /) CWI £ZHEA K

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 Jiljj PYTHON 3.9.13 [F)W] 3¢ 1EFIRE %51y ZERO-CLAUSE BSD #Z4

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 B[k fté iy 152 il B B

AT A S R O Y R SR G B, B2 AE Python FEEICAS H P [Ei 55 =ik i .

C.3.1 Mersenne Twister

_random &A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
HREEBEORENXT. AR 2R RS ) 58 5 -

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 4] getaddrinfo () fil getnameinfo () KR, B4 WIDE 2% (http://www.wide.ad.jp/)
(B, AT [ ) S e 5 vl i G -

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.

C.3. el [k A 5 M B _
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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 AR AL AR RN -

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 g iy

xmlrpc.client M E AT

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

(Rt
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ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll HIgL{l A FHgH:

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 HIAL¥SA kqueue 7N AL LA A :

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

(Rt
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OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.10 SipHash24

Python/pyhash.c 5% 17 Marek Majkowski’ 37 Dan Bernstein [ SipHash24 JEZ VLR EE. BESPAT
TEEHH -

<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 kil dtoa

Python/dtoa.c FEEIRMLT C [ droa I strtod pRF, FIFAME C [ ERE B 17 BOR 5 HAHEEE) . e
4= H David M. Gay IR AR, BETAER A http://www.netlib.org/fp/ F#. 2009 43 A 16 H
FTARZR H JEAARR 2 A0 5 DA U B2 EREE Y -

/*********************~k****k*k******~k******************************

*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

*

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
*

is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY
REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY
OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

* % o

*

(Qi¥iE3)
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*

***************************************************************/

C.3.12 OpenSSL

15 OpenSSL. 5 sk HEAT HeAF 3 Z BT, M hashlib, posix. ssl. crypt WML G FI e S FHALAE.
J£4b, FIE Windows 1 macOS ff) Python %4 Fist i A4 OpenSSL Bzt Wil 4, i bATk to ZE D
OpenSSL #Z Rl

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

L S S S S R S S R S S SN S S SN S S S S S N S e S S

(T IUakss)
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THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

L I R R T e S S N S N S N N

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 (eaylcryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

ERE T R S S e T S R S . R S S e e e R S N S N S T I S R N
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L A T S S S S N S N S S SN S S S N .

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
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

C.3.1

WA B pyexpat JEARFREE ——with-system-expat, #HIFEHFTEH—MEE expat ST

3 expat

AR

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd

Permi

and Clark Cooper

ssion 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 al

1 copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRE

SS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

BAEE S _ctypes PRI R ER ——with-system-1ibffi, 7 HIFZH% 7 & —ME 2 libf 5 iEH51
B AS 2 7

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.15 zlib

WARAE 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi st & —MES 2dib Jaa i &l
AR

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
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C.3.16 cfuhash

tracemalloc {#FH¥4EEIZE (hash table) BAE, 12 DA cfuhash BLZE([FI3LRE:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
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

GAEfE R _decimal BiglMiik EF) ——with-system-1libmpdec, 75 H#%i4H & Ff—{M(El 2 libmpdec ¥

2R R AR A

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.

(Rt
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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 st £1t

test XA H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 48uG https://www.
w3.org/TR/xml-c14n2-testcases/ #hgE, H 2R 3-clause BSD 1% FE 5 (E) -

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the original copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"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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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) .

SERMR R G 2 05 .
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5”3? import statement, 93
121 in assignment target list, 86

ellipsis literal, 18 in expression lists, 82
) in function calls, 74

string literal, 10 i HET, 76
*
. (dor)
attribute reference. 72 function definition, 103
in numeric literal, 14 in dictionary displays, 68
! (exclamation) in function calls,75
in formatted string literal, 12 HEHT, 76
* k=
— (minus) =
binary operator, 77 augmented assignment, 87
unary operator, 76 =
' (single quote) augmented assignment, 87
string literal,9 +(Pl”5?
" (double quote) binary operator, 77
string literal,9 unary operator, 76
nnn 4=

string literal, 10 augmented assignment, 87
# (hash) ’ (comma), 66
argument list, 74
source encoding declaration,6 expression list, 67,68, 82,88, 104
s (percent) identifier 1list,95
ST, 77 import statement, 92
in dictionary displays, 68
in target 1list, 86
parameter list, 102

comment, 6

o\°
Il

augmented assignment, 87
& (ampersand)

@%:? 78 SllClng, 73
’ with statement, 101

/ (slash)
function definition, 103

&=
augmented assignment, 87
() (parentheses)

call, 74 T, 77
class definition, 104 /!
function definition, 102 T 77
generator expression, 68 /1=
in assignment target list,86 augmented assignment, 87
tuple display, 66 /=
* (asterisk) augmented assignment, 87
0b

function definition, 103
integer literal, 14
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0o
integer literal, 14
0x
integer literal, 14
2to3,121
: (colon)
annotated variable, 88
compound statement, 98, 99, 101, 102, 104
function annotations, 103
in dictionary expressions, 68
in formatted string literal, 12
lambda expression, 82
slicing, 73
; (semicolon), 97
< (less)
T, 78
<<
T, 77
<<=
augmented assignment, 87

EHE T, 78

¥
| =
v

HERT, 78

augmented assignment, 87
= (equals)
assignment statement, 86
class definition, 33
for help in debugging using string
literals, 12
function definition, 103
in function calls, 74

\ (backslash)

escape sequence, 10
AR\

escape sequence, 10
\a

escape sequence, 10
\b

escape sequence, 10
\f

escape sequence, 10
\N

escape sequence, 10
\n

escape sequence, 10
\r

escape sequence, 10
\t

escape sequence, 10
\U

escape sequence, 10
\u

escape sequence, 10
\v

escape sequence, 10
\x

escape sequence, 10
~ (caret)

HEHET, 78

A

augmented assignment, 87
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, identifiers,9

T 78 __abs___ () (object 7 i%), 40
—> __add__ () (object g7 i%), 39
function annotations, 103 __aenter__ () (object 897 i%), 44
> (greater) __aexit__ () (object 897 i%), 44
JHE T, 78 __aiter__ () (object g7 %), 44
>= __all__ (optional module attribute), 93
AT 78 __and___ () (object 097 i%), 39
>> __anext__ () (agen 897 i%), 72
SEE T 77 __anext__ () (object g7 %), 44
>>= __annotations__ (class attribute), 22
augmented assignment, 87 __annotations___ (function attribute), 20
>>> 121 __annotations__ (module attribute), 22
@ (ar) __await__ () (object 897 i%k), 43
class definition, 104 __bases__ (class attribute), 22
function definition, 102 __bool__ () (object method), 38
EE T, 76 __bool__ () (object 897 %), 28
[1 (square brackets) __bytes__ () (object 7 i%), 26
in assignment target list, 86 __cached_ , 58
list expression, 67 __call__ () (object method), 75
subscription, 73 __call__ () (object 8975 %), 37
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__cause___ (exception attribute), 91 __ilshift__ () (object 897 i%), 40
__ceil__ () (object 897 %), 41 __imatmul__ () (object 897 %), 40
__class___ (instance attribute), 23 __imod__ () (object 897 %), 40
__class__ (method cell), 34 __imul__ () (object 8975 %), 40
__class__ (module attribute), 29 __index__ () (object 847 i%), 41
__class_getitem__ () (object b4 #8[FIr% B ), 35 __init_ () (object 847 %), 25
__classcell__ (class namespace entry), 34 __init_subclass__ () (object 84 #a[FIm% &), 32
__closure__ (function attribute), 20 __instancecheck__ () (class 897 i%), 35
___code___ (function attribute), 20 __int__ () (object 7 i%), 41
_ _complex__ () (object 75 i%), 41 __invert__ () (object 897 i%), 40
__contains__ () (object 897 i%), 39 __ior__ () (object w75 i%), 40
__context__ (exception attribute), 91 __ipow__ () (object 897 i%), 40
__debug_ , 89 __irshift__ () (object 847 k), 40
__defaults__ (function attribute), 20 __isub__ () (object 897 %), 40
__del__ () (object 75 i%), 25 __iter__ () (object 897 %), 39
_ _delattr__ () (object 975 i%), 29 __itruediv__ () (object 897 i%), 40
__delete__ () (object 897 i%), 30 __ixor__ () (object 897 i%), 40
__delitem__ () (object 897 i%), 38 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 22 __le__ () (object 97 i%),27
__dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object 47 i%), 38
__dict__ (module attribute), 22 __length_hint__ () (object 97 i%), 38
_ dir__ (module attribute), 29 __loader_ ,57
_dir__ () (object 847 i¥), 29 __1shift__ () (object 897 i%k), 39
__divmod__ () (object 897 i%), 39 __1t__ () (object 9% i%), 27
__doc__ (class attribute), 22 __main___
__doc__ (function attribute), 20 A, 48, 109
__doc___ (method attribute), 21 _ matmul__ () (object 897 i%), 39
__doc__ (module attribute), 22 __missing__ () (object %7 i%), 39
__enter___ () (object 7 i%), 41 __mod___() (object g7 i%), 39
__eq__ () (object 8975 i%), 27 _ _module__ (class attribute), 22
__exit__ () (object 897 i%), 41 __module__ (function attribute), 20
_ file_ ,58 __module__ (method attribute), 21
_ file_  (module attribute), 22 _mul__ () (object 97 i%), 39
__float___ () (object 7 i%k), 41 __name__, 57
__floor__ () (object 7 i%), 41 _ name___ (class attribute), 22
_ floordiv__ () (object 897 i%), 39 __name___ (function attribute), 20
_ format__ () (object #97 i%), 26 __name___(method attribute), 21
__func__ (method attribute), 21 __name___ (module attribute), 22
_ _future_ ,125 __ne__ () (object 897 %), 27
future statement, 94 __neg___ () (object 97 i%), 40
__ge__ () (object 897 i%), 27 __new__ () (object 97 i%), 25
__get__ () (object 075 i%), 30 __next__ () (generator 457 i%), 70
__getattr__ (module attribute), 29 __or__ () (object 897 i%), 39
__getattr__ () (object 897 %), 28 _ _package_ ,57
__getattribute__ () (object 87 i%), 28 __path_ ,57
__getitem__ () (mapping object method), 25 __pos___ () (object 7 i%), 40
_ _getitem__ () (object 975 i%), 38 __pow__ () (object 075 i%), 39
__globals__ (function attribute), 20 __prepare__ (metaclass method), 34
__gt__ () (object 897 %), 27 __radd__ () (object 897 %), 39
__hash__ () (object 897 %), 27 __rand__() (object 897 %), 39
__iadd__ () (object 897 i%), 40 __rdivmod__ () (object 897 i%), 39
__iand__ () (object 897 i%), 40 __repr__ () (object 897 i%), 26
__ifloordiv__ () (object &7 i%), 40 __reversed__ () (object 897 i%), 39
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__rfloordiv__ () (object 897 i%), 39
__rlshift__ () (object #y7 i%), 39
__rmatmul__ () (object 47 i%), 39
__rmod__ () (object 8975 %), 39
__rmul__ () (object 8975 i%), 39
__ror__ () (object 075 i%), 39
__round__ () (object 897 i%), 41
__rpow__ () (object 897 i%), 39
__rrshift__ () (object 897 %), 39
__rshift__ () (object 897 i%), 39
__rsub__ () (object 897 i%), 39
__rtruediv__ () (object 897 i%), 39
__rxor__ () (object 897 %), 39
__self__ (method attribute), 21
__set__ () (object 975 i%), 30
__set_name__ () (object 897 i%), 30
__setattr__ () (object 8977 i%), 29
__setitem__ () (object 497 i%k), 38
__slots_ ,131

_ _spec__,57

__str__ () (object 77 ik), 26
__sub__ () (object 975 i%), 39
__subclasscheck__ () (class 897 i%), 35
__traceback___ (exception attribute), 90
__truediv__ () (object 897 %), 39
__trunc__ () (object 75 i%), 41
__xor___ () (object 75 i%), 39

{} (curly brackets)
dictionary expression, 68
in formatted string literal, 12
set expression, 68

| (vertical bar)

HEHT, 78

| =
augmented assignment, 87

~ (tilde)
HH -, 76

B4k
AssertionError, 89
AttributeError, 72
GeneratorExit, 70,72
ImportError, 92
NameError, 66
StopAsyncIteration, 72
StopIteration, 70, 90
TypeError, 76
ValueError, 77
ZeroDivisionError, 77

Y
asynchronous—generator, 71
Boolean, 19
built-in function, 22,75
built-in method, 22,75
callable, 20, 74

5554
pLEA

class, 22,75, 104
class instance, 22,75
complex, 19
dictionary, 20, 22,27, 68, 73, 87
Ellipsis, I8
floating point, 19
frame, 23
frozenset, 20
function, 20, 22, 75, 102
generator, 23, 68, 70
immutable, 19
immutable sequence, 19
instance, 22,75
integer, 18
list, 19,67,72,73,87
mapping, 20, 23, 73, 87
method, 21, 22,75
module, 22,72
mutable, 19, 86, 87
mutable sequence, 19
None, 18, 85
NotImplemented, 18
numeric, 18, 23
sequence, 19, 23, 73, 80, 87, 98
set, 20, 68
set type, 20
slice, 38
string, 73
traceback, 24, 90, 100
tuple, 19, 73, 82
user—-defined function, 20,75, 102
user—defined method, 21
s
PYTHONHASHSEED, 28
HY
% (percent), 77
& (ampersand), 78
* (asterisk), 76
**’ 76
/ (slash), 77
/7,77
< (less), 78
<<, 77
<=,78
1=,78

> (greater), 78
>=78

>>, 77

@ (ar), 76

~ (caret), 78

| (vertical bar), 78
~ (tilde), 76

and, 81
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in, 80
is, 80
is not, 80
not, 81
not in, 80
or, 81

PG
as, 92,99, 101
async, 105
await, 75, 105
elif, 98
else, 92,98100
except, 99
finally, 90, 92,99, 100
from, 69, 92
in, 98
yield, 69
assert, 88
async def, 105
async for, 105
async with, 106
break, 92, 98, 100
class, 104
continue, 92, 98, 100
def, 102
del, 25, 89
for, 92, 98
global, 89,95
if, 98
import, 22, 92
nonlocal, 95
pass, 89
raise, 90
return, 90, 100
try, 24,99
while, 92,98
with, 41, 101
yield, 90

A

abs

Bz PR =X, 41
abstract base class (HMZEEHEE) |, 121
aclose () (agen 897 i%), 72
addition, 77
and

bitwise, 78

HHE T, 81
annotated

assignment, 88
annotations

function, 103
annotation ([EJf#) ,121

anonymous
function, 82
argument
call semantics, 74
function, 20
function definition, 103
argument (5|#) , 121
arithmetic
conversion, 65
operation,binary, 76
operation, unary, 76
array
AL, 19
as
except clause, 99
import statement, 92
with statement, 101
B, 92, 99, 101
ASCII, 4,9
asend () (agen 897 i%), 72
assert
Bk, 88
AssertionError
B4k, 89
assertions
debugging, 88
assignment
annotated, 88
attribute, 86
augmented, 87
class attribute, 22
class instance attribute, 23
slicing, 87
statement, 19, 86
subscription, 87
target list, 86
async
B #, 105
async def
BEIAZ, 105
async for
in comprehensions, 67
B, 105

async with

Bk, 106

asynchronous context manager (JEFEZFIEE

) 122
asynchronous generator
asynchronous iterator, 21
function, 21

asynchronous generator iterator (JE[E #

EIEZREIRE) L 122

asynchronous generator (45@5@%%) , 122
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asynchronous iterable (JEFZEATERYIEE) |
122

asynchronous iterator (FE[REIZENLEY) , 122

asynchronous—generator

Y, 71
athrow () (agen 897 i%), 72
atom, 66

attribute, 18
assignment, 86
assignment, class, 22
assignment, class instance, 23
class, 22
class instance, 22
deletion, 89
generic special, 18
reference, 72
special, 18

AttributeError
Bk, 72

attribute (B4:) , 122

augmented
assignment, 87

await
in comprehensions, 67
B, 75, 105

awaitable (W[Z&Mi) |, 122

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 122
binary
arithmetic operation, 76
bitwise operation, 78
binary file (T JEHIREZR) , 122
binary literal, 14
binding
global name, 95
name, 47, 86, 92, 93, 102, 104
bitwise
and, 78
operation, binary, 78
operation, unary, 76
or, 78
xor, 78
blank line,7
block, 47
code, 47
BNF, 4, 65
Boolean
operation, 81

Y, 19
break

A, 92, 98, 100
built-in

method, 22
built-in function

call, 75

Wik, 22,75
built-in method

call, 75

s, 22,75
builtins

FAH, 109
byte, 19
bytearray, 19
bytecode, 23
bytecode (fiJC&HAE) , 123
bytes, 19

[, 26
bytes literal,9
bytes-like object (H{VICAHEEYI1E) |, 122

C

c, 10
language, 18, 19, 22,78
call, 74
built-in function, 75
built-in method, 75
class instance, 75
class object, 22,75
function, 20, 75
instance, 37,75
method, 75
procedure, 85
user—defined function, 75
callable
Pk, 20, 74
callback ([A[FE) , 123
C-contiguous, 123
chaining
comparisons, 78
exception, 91
character, 19,73
chr
[z e, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25
definition, 90, 104
instance, 22
name, 104
Wt 22,75, 104
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BRIA, 104
class instance

attribute, 22

attribute assignment, 23

call, 75

e, 22,75
class object

call, 22,75
class variable (HH[ElsE#) , 123
class (JH[E]) , 123
clause, 97
clear () (frame g7 %), 24
close () (coroutine Y7 %), 43
close () (generator 497 i%), 70
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23

co_kwonlyargcount (code object attribute), 23

co_lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23

co_posonlyargcount (code object attribute), 23

co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code
block, 47
code object, 23
coercion ([EJ4#AY) | 123
comma, 66
trailing, 82
command line, 109
comment, 6
comparison, 78
comparisons, 27
chaining, 78
compile
[l R, 95
complex
number, 19
[z pR K, 41
Pk, 19
complex literal, 14
complex number ([El#) ,123
compound
statement, 97
comprehensions, 67
dictionary, 68
list, 67

set, 68
Conditional
expression, 81
conditional
expression, 82
constant, 9
constructor
class, 25
container, 18, 22
context manager,41
context manager ([EIEEHILE) ,123
context variable (I‘ii‘“g%[ , 123
)

contiguous (HZERY) , 123
continue

BRI, 92, 98, 100
conversion

arithmetic, 65
string, 26, 85
coroutine, 43, 69
function, 21
coroutine function (HHFEERZ) , 123
coroutine (W#g) ,123
CPython, 123

D

dangling
else, 98
data, 17
type, 18
type, immutable, 66
datum, 68
dbm.gnu
Hig, 20
dbm.ndbm
B4, 20
debugging
assertions, 88
decimal literal, 14
decorator (HEfifigs) 12
DEDENT token, 7,98
def
PR, 102
default
parameter value, 103
definition
class, 90, 104
function, 90, 102
del
BRA=, 25, 89
deletion
attribute, 89
target, 89
target list, 89
delimiters, 15
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descriptor (§fiiA#s) , 124
destructor, 25, 86
dictionary
comprehensions, 68
display, 68
Y4, 20, 22, 27, 68, 73, 87
dictionary comprehension (FHiiE&AEE) ,
124
dictionary view (FHAZIR) , 124
dictionary (FF#L) , 124
display
dictionary, 68
list, 67
set, 68
division, 77
divmod
[Elg R =X, 39, 40
docstring, 104
docstring ([ERH=ER) | 124
documentation string, 23

duck-typing (HEFHLUE) , 124

E
e
in numeric literal, 14
EAFP, 124
elif
RS, 98
Ellipsis
Y, 18
else
conditional expression, 82
dangling, 98
BT, 92, 98100
empty
list, 67
tuple, 19, 66

encoding declarations (source file), 6
environment, 48
error handling, 49
errors, 49
escape sequence, 10
eval
[Elz g, 95, 110
evaluation
order, 83
exc_info (in module sys), 24
except
B, 99
exception, 49, 90
chaining, 91
handler, 24
raising, 90
exception handler, 49

exclusive
or, 78
exec
B, 95
execution
frame, 47, 104
restricted, 48
stack, 24
execution model, 47
expression, 65
Conditional, 81
conditional, 82
generator, 68
lambda, 82, 103

list, 82,85

statement, 85

yield, 69
expression (JEER) ,124
extension

module, 18
extension module (¥EFTHA) , 124
F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (f FE) ,124
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, 19
file object (FEZEWif) , 124
file-like object (FEfHZEYILE) |, 125
finalizer, 25
finally

B, 90, 92, 99, 100
find_spec

finder, 54
finder, 53

find_spec, 54
finder (F#fgE) , 125
float

B, 41
floating point

number, 19

YItE, 19
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floating point literal, 14
floor division (A FEUEESYE) |, 125
for

in comprehensions, 67

iA=L, 92, 98

form
lambda, 82
format () (built-in function)

__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 123

frame
execution, 47, 104
Pk, 23
free
variable, 47
from
import statement, 47,93
B, 69, 92

yield from expression, 69

frozenset
Y, 20

fstring, 12

f-string, 12

function
annotations, 103
anonymous, 82
argument, 20
call, 20,75
call,user—-defined, 75
definition, 90, 102
generator, 69, 90
name, 102
user—-defined, 20
Pyfsk, 20, 22, 75, 102

function annotation (pRI[EIRE) , 125

function (=) , 125
future
statement, 94

G

garbage collection, 17
garbage collection (Bdgk[Ek) , 125
generator, 125
expression, 68
function, 21, 69, 90
iterator, 21,90
P4, 23, 68, 70

generator expression, 125

generator expression ([EJ4#8EE L) |, 125
generator iterator ([E&#EENLEE) |, 125

GeneratorExit
B4k, 70, 72
generator ([E&:#%) ,125

generic
special attribute, 18
generic function (ZHEIL) , 126
generic type (ZZAE]) , 126
GII, 126
global
name binding, 95
namespace, 20

k=, 89, 95

global interpreter lock (&IE{EHE#4H), 126

grammar, 4
grouping, 7

Fl

handle an exception, 49
handler

exception, 24
hash

[l kX, 27

hash character, 6

hash-based pyc (%&%@1‘%5’1 pyc) , 126

hashable, 68
hashable (W3EEI) , 126
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 54

meta, 54

path, 54

I
id
[l pri =, 17
identifier, 8, 66
identity
test, 80
identity of an object, 17
IDLE, 126
if
conditional expression, 82
in comprehensions, 67
i, 98
imaginary literal, 14
immutable
data type, 66
object, 66, 68
Y, 19
immutable object, 17
immutable sequence
Ptk 19
immutable types
subclassing, 25

immutable (CRNB[EY{E) |, 126
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import

hooks, 54

fEA, 22, 92
import hooks, 54
import machinery, 51
import path (FEABEEE) , 126
ImportError

Bilsh, 92
importer (@i&%ﬁ),126
importing (HEA) , 126
in

AT, 80

BRI, 98
inclusive

or, 78
INDENT token,?7
indentation, 7
index operation, 19
indices () (slice &9 7 i%), 24
inheritance, 104
input, 110
instance

call, 37,75

class, 22

Yk, 22,75
[El gL, 41

integer, 19

representation, 19

Y, 18
integer literal, 14
interactive mode, 109
interactive (H.EW) , 127
internal type,?23
interpolated string literal, 12
interpreted (EEHY) , 127
interpreter, 109
interpreter shutdown (EZ#5EE) , 127
inversion, 76
invocation, 20

int

io
i, 23
is
M, 80
is not
T, 80
item
sequence, 73
string, 73
item selection, 19
iterable

unpacking, 82
iterable (W[[EMtHILE) , 127
iterator ([EMt%Y) , 127

J

in numeric literal, 15
Java

language, 19

K

key, 68

key function (#ER=) ,127
key/datum pair, 68

keyword, 9

keyword argument (BHEEFT|H) , 127

L

lambda, 127
expression, 82,103
form, 82
language
c, 18,19, 22,78
Java, 19
last_traceback (in module sys), 24
LBYL, 127
leading whitespace, 7
len
[Elgpg =, 19, 20, 38
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, 86
comprehensions, 67
deletion target, 89
display, 67
empty, 67
expression, 82, 85
target, 86, 98
s, 19, 67, 72, 73, 87
list comprehension (H#4iEEE) |, 128
list (H:%1) ,128
literal, 9, 66
loader, 53
loader (#H{AZY) ,128
logical line,5
loop
over mutable sequence, 99
statement, 92, 98
loop control
target, 92

M

magic
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method, 128 rebinding, 86
magic method (JEH L) , 128 unbinding, 89
makefile () (socket method), 23 named tuple (Pf4&47c4l) , 128
mangling NameError
name, 66 il4h, 66
mapping NameError (built-in exception), 48
Pk, 20, 23, 73, 87 names
mapping (ML) , 128 private, 66
matrix multiplication, 76 namespace, 47
membership global, 20
test, 80 module, 22
meta package, 53
hooks, 54 namespace package (fgasMEN:) | 129
meta hooks, 54 namespace (fiw&asfH]) , 129
meta path finder (JUEEIRFAHEE) , 128 negation, 76
metaclass, 33 nested scope (HJRVEME) , 129
metaclass hint, 34 new-style class (FzN#E) | 129
metaclass (JCEE) , 128 NEWLINE token, 5,98
method None
built-in, 22 M4, 18, 85
call, 75 nonlocal
magic, 128 A, 95
special, 132 not
user-defined, 21 BT 81
Wik, 21, 22,75 not in
method resolution order (JFEMEHTIET), 128 BT, 80
method (¥) , 128 notation, 4
minus, 76 NotImplemented
module Y, 18
extension, 18 null
importing, 92 operation, 89
namespace, 22 number, 14
i, 22, 72 complex, 19
module spec, 53 floating point, 19
module spec (MigKIME) , 128 numeric
module (f54H) , 128 M4, 18, 23
modulo, 77 numeric literal, 14
MRO, 128
multiplication, 76 O
mutable object, 17
Pik, 19, 86, 87 code, 23
mutable object, 17 immutable, 66, 68
mutable sequence object.__slots__ (Fl&% %), 31
loop over, 99 object (#f:) , 129
Y, 19 octal literal, 14
mutable (A[&YIF) |, 128 open
[E)z e, 23
N operation
name, 8, 47, 66 binary arithmetic, 76
binding, 47, 86, 92, 93, 102, 104 binary bitwise, 78
binding, global, 95 Boolean, 81
class, 104 null, 89
function, 102 power, 76
mangling, 66 shifting, 77
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unary arithmetic, 76
unary bitwise, 76
operator
— (minus), 76, 77
+ (plus), 76, 77
overloading, 25
precedence, 83
ternary, 82
operators, 15
or
bitwise, 78
exclusive, 78
inclusive, 78
T, 81
ord
g, 19
order
evaluation, 83
output, 85
standard, 85
overloading
operator, 25

P

package, 52
namespace, 53
portion, 53
regular, 52
package (&) , 129
parameter
call semantics, 74
function definition, 102
value, default, 103
parameter (2#) , 129
parenthesized form, 66
parser, 5
pass
iA=L, 89
path
hooks, 54
path based finder, 59
path based finder (ERIKEHIZMEES) , 130
path entry finder (J{fEIEHFHss) 130
path entry hook (RIEHEFE]) , 130
path entry (B¥{EIEH) , 130
path hooks, 54
path-like object (HHBERYIE) , 130
PEP, 130
physical line,5,6,10
plus, 76
popen () (in module os), 23
portion
package, 53
portion (#B4y) , 130

positional argument (fPrEFZ|HL) , 130

pow

power

[l e, 39, 40

operation, 76
precedence

operator, 83
primary, 72

print

[, 26

print () (built-in function)
__str__ () (object method), 26
private
names, 66
procedure
call, 85

program, 109

provisi

provisional package (¥|f7E{4:) , 130

Python

onal API (%47 API) ,130

3000, 130

Python Enhancement Proposals

PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP
PEP

1, 130

8,79

236,94
238,125

252, 30

255,70
278,133
302,51, 62, 125, 128
308, 82

318, 105
328,62

338,63

342,70
343,41, 102, 123
362, 122, 130
366,57, 62, 63
380, 70

395, 62
411,130
414,10
420,51, 53, 58, 62, 125, 129, 130
443,126

448, 68,75, 82
451, 63, 125
483,126

484, 35, 88, 103, 121, 125, 126, 132, 133

492,43,70, 106, 122, 123
498, 14, 124

519,130

525,70, 122

526, 88, 104, 121, 133
530, 67

560, 33, 37
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PEP 562,30
PEP 563,94, 104
PEP 570, 103
PEP 572,68, 81
PEP 585,126
PEP 614,103,104
PEP 3104,95
PEP 3107,103
PEP 3115, 34, 105
PEP 3116, 133
PEP 3119,35
PEP 3120,5
PEP 3129, 105
PEP 3131,8
PEP 3132, 87
PEP 3135, 35
PEP 3147,58
PEP 3155, 131
PYTHONHASHSEED, 28
Pythonic (Python JA#&HY) , 131
PYTHONPATH, 59

Q

qualified name (FREXAHE) ,131

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

BRiA=, 90
raise an exception,49
raising

exception, 90
range

[ R =, 99
raw string, 10
rebinding

name, 86
reference

attribute, 72
reference counting, 17
reference count (ZMEHEE) ,131
regular

package, 52
regular package (IFMREM) ,131
relative

import, 93
repr

[z bR X, 85
repr () (built-in function)

__repr___() (object method), 26
representation

integer, 19
reserved word,9
restricted

execution, 48
return

BIA=, 90, 100
round

[Elzpg =, 41
S

scope, 47, 48
send () (coroutine 847 i%), 43
send () (generator 8497 i%), 70
sequence
item, 73
B, 19, 23, 73, 80, 87, 98
sequence (/74]) , 131
set
comprehensions, 68
display, 68
P4, 20, 68

set comprehension (£E&%EEF) 131

set type
Y, 20
shifting
operation, 77
simple
statement, 85
single dispatch (B—3H)F) ,132
singleton
tuple, 19
slice, 73
e, 24
ik, 38
slice (1)) ,132
slicing, 19,73
assignment, 87
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 132
special method (HpifH¥EE) , 132
stack
execution, 24

trace, 24
standard
output, 85

Standard C, 10

standard input, 109

start (slice object attribute), 24, 73

statement
assignment, 19, 86
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assignment, annotated, 88
assignment, augmented, 87
compound, 97
expression, 85
future, 94
loop, 92,98
simple, 85
statement grouping,7
statement (FiAZ) , 132
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 73
stop (slice object attribute), 24, 73
StopAsyncIteration
Bk, 72
StopIteration
Bil4h, 70, 90
string
_ _format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 85
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 73
Wi, 73
string literal,9
subclassing
immutable types, 25
subscription, 19, 20, 73
assignment, 87
subtraction, 77

suite, 97
syntax, 4
sys

1i4H, 100, 109
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 54
sys.modules, 53
sys.path, 59
sys.path_hooks, 59
sys.path_importer_cache, 59
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 49

T

tab, 7
target, 86
deletion, 89

list, 86,98

list assignment, 86

list,deletion, 89

loop control, 92
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 49
ternary

operator, 82
test

identity, 80

membership, 80
text encoding (UFE4HE) , 132
text file (SUFMEZ) ,132
throw () (coroutine &4 7 i%), 43
throw () (generator &7 i%), 70
token, 5
trace

stack, 24
traceback

Y4, 24, 90, 100
trailing

comma, 82
triple-quoted string (ZF|¥EEFE) , 132
triple—quoted string, 10
True, 19
try

A=, 24, 99
tuple

empty, 19, 66

singleton, 19

Y4, 19, 73, 82
type, 18

data, 18

hierarchy, 18

immutable data, 66

Elgm=, 17, 33
type alias (H[EF4%) ,132
type hint (BU[EFHER) , 132
type of an object, 17
TypeError

B4k, 76
types, internal,?23
type (#F) ,132

u

ul

string literal,9

string literal,9
unary
arithmetic operation, 76
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bitwise operation, 76 round, 41
unbinding slice, 24
name, 89 type, 17,33
UnboundLocalError, 48 virtual environment ([FHE3EHE) ,133
Unicode, 19 virtual machine ([FH%2%) , 133
Unicode Consortium, 10
universal newlines (GliHEATFIT) ,133 W
UNIX, 109 while
unpacking BRiA=, 92, 98
dictionary, 68 T
in function calls, 74 main__ , 48,109
iterable, 82 ;ray, E
unreachable object, 17 builtins, 109
unrecognized escape sequence, Il dbm. gnu, 20
user—-defined dbm.ndbm, 20
function, 20 io,23
functioncall, 75 sys, 100, 109
method, 21 Windows, 109
user—defined function with
Bk, 20, 75, 102 BEIARZ, 41, 101
user—-defined method writing
Yy, 21 values, 85
Vv X
value XOr
default parameter, 103 bitwise, 78
value of an object, 17
ValueError Y
ok, 77 yield
values examples, 70
writing, 85 expression, 69
variable fH St =7, 69
free, 47 BIAZ, 90
variable annotation (&#f[FIf#) ,133
(7 pR =X Z
abs, 41

Zen of Python (Python ZI[F]) ,133

bytes, 26 ZeroDivisionError
chr, 19 Bish, 77
compile, 95

complex, 41
divmod, 39, 40
eval, 95,110
exec, 95
float, 41
hash, 27

id, 17

int, 41

len, 19, 20, 38
open, 23

ord, 19

pow, 39, 40
print, 26
range, 99
repr, 85
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