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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 iR
WROIES (#) TPk, (EWEFPRRRIL. YR, SRR R, ST R,
W, PR R ETAR . AR AR

2.1.4 i)W

Python I 48 — AT TERRILAL IEMIZE5 28 coding [=:1\s* ([~\w. 1+) B, ZIERE&HY AT

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 ) .

WRFEI T i, 2a s NAY 44 R Python AIRIAY (2 L standard-encodings). g fid s X &4
TEARIAE ST, AT I, ERAMRRRTAE.

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 )
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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
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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 = 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 = <any ASCII character except "\">

bytesescapeseqg = "\" <any ASCII character>

EdRE B VAT AIARR S, stringprefix sibytesprefix 5HAMFMEZ FA VA 2 AR
RFAFIE B P S0 JRSCPFCA g Iy, BRIAH UTE-8; 1R 20 7= 1A

ELAMUEH: PIRR IR e ] S ERE 15 () BORE ]S (") FEE R . EATIE N DA SO Y AL —
ARG S BONG SRR R (REFRARN = E 515 FH ). KEHL (\) TR KRG T @ 1 P Ak & X
BN n, Y RALE SR (\n) 7R 347 B30 n] AR AR B Rk &5 SR P AT A T8 3, BIAnq T4
FORHTA B 8E 5 1555 . S T4 U7 5] R

FUHRFHEEZEMAZ "o 5 "B AR bytes LG, NELEB str WEH; FATH HEEMUE
ASCI F4F; PR BUE R T4 T 128 IF, U4 LFoR.

FRPRMFATERE I AMAEIZ "o 8 'R, FRH RBFFAE, FRIETFRARIE P AER LR, NAT
Y EE, WL, FIEFAEAE S '\U' A "\u'. 5 Python 2.x K544 unicode FTH{HER/FASIR], Python
3x MEASHF "ur M)k,

3.3 GHTMAC B R R AT eb {2 "br MR .

3.3 OB A 3ZFF unicode “FTHI{E (u'value') S, &k Python 2.x fil 3.x IATARS M 44 A%
1. PEP 414,

I £ 8 TR X FA S SRR F AR Fea. £ ny o R, BEARS b
tut A, R, ATRAREA RS AR, BN RE B A Y FR AT

=S P AR S R FE AT S (JRAEGRE ), B TR, AT IEFmER, REHE L
H=A51. (751597 2 HFEEMNTA, wTUZ ', wafpig".)

WA "o 8RB, FAERMFEIRFEES, 7 SUFSIARRL CARMER RN TR, AT R
SFHGNE

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

AL GAL T X AT R ENRh 55 . FANPITAIC4l. FIERMTUAE ., X LE5] ] R 2di Xt
SAERI AR . EZHIEOLT, MIRIE—DAGRER, FRAVSHEIr SR g Hi2,
BIATRIE— DA TAEVERS, WG B A S RN RS B, PR — AR A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RIS R AT LT i A i . R XS 905 W B e A AL B 32 8 5 X TR AT AR R A
A A 55 S b 2 iR 0] A [ BB AT — B X S 0951, AT T AR SRR P A fe i
e BlafEa = 1; b = 1 ZJG, a flb TRESWATREAN PG — ME A X%, X BT BRsE A,
HEfEc = [1; d=[1Zk, cfldPRESIRFEMNAFE. BM@ssE. (§HEEc = d = []
U [F] — AT R RAEZS < F1 d. )

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

BrR TR FRRIEN, B__repr_ () Ml__str_ () BH, BANFEEEME:
o ETRAMMECETEE, LA TN, KA B R E T4
o TR STER BRI DL R R 10 BEHI .
* FERMER, B/ANBURRTTREAFAEM AR, FEAXBRR
s REMF, B/MRETTRIAEMRNTZIN, FARXPER.
o IEFUS A AR R ER SRR .
Python X /038R0 . 77 S BUERIZ 4
numbers . Integral MRXFRITRES PREEE AT (I IEER 740,
LU QI DT e itk

M (int) WRXIRFMERR/NECT, DUZIRT AT B NAF (BIE RN . TR AR
IBRAPSAT RN, A PA 2 WAMEERR , BERBERT S AL 2R MNEZS AL

18 Chapter 3. #iiiin
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AiZR%Y (bool) MM RFIRZ IR False Fl True, fi3 False Ml True (HRYHAF G2 ME Y
RIS G0 /R BB T, PTG REAE S R G BT R 20 AR 40 fE 0 A1l 1
BISME BL R ATERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBRIR HUE H 82 e B 0708 B AR S A 12 I Bl A BB AR o

numbers .Real (float) MK L RALES I RORE B 27 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T ICZ2 BIPLASZEAS (PAJL C BX Java SEPH) . Python N SCHRE SRS BEVE S8 SRR A 8 I PR il 2
FIE A FRER A N AFE AL, (H S AT M T7E Python H i FH XS TR SR A RN L T8, Rl
A P S PR S BT A% S AR R 4

numbers . Complex (complex) IRt 4: PA—RLES 2 RO 17 s B0k 8 S EUH . A 07 S50
BEF R U R . — AN EBUE z B9 AEEB  HEEE M 2. real Al z. imag RIR
.

51 BB RFR AR BB N RS A RGPS, WERAL Len () AL —NFAI A H R . 24—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8l a B4 H i il a[1] 2.

FPAE SO A a (i3] WWHRGIS N kTR KH, i<=k<j. DAERAAN, FIRTIA B
— M EGFFRBMERHTS . B IR RT S 2 0 TH R

LIPS A H = A step” JESHY” PRIIA™ ali:j k] W a PRI A XA EH, =

=1+ n*k,n>=0Hi<=x</j,
J 4 AT AR AT AR MR I AR 43

AR AR AL PR BN R — HATE A REFF UL . (WPRA RS0 HAXT R A5, Hok
AR R W] AR Y 5 (EE, — AN RIS R B B | AR G2 AN BE R Y )

PATR 2 T Al 2R R 4

et (String) FAFHIE H Unicode RS A{EZH KT 4 . JEFEIFE U+0000 — U+10FFFF Z NIWFTH
T OEA AT AEFAFER i . Python 4 char (AL M@RFF45H H AN 2R R —
KN 1 TN . WEERE ord () WX NMEALH FAFER I R i — AN T8 FAE
0 - 10FFFF Z NIYRETBIEL; chr () AR NEEITE 0 - 10FFFF Z IR B A K
FER L IR PR TS, str.encode () W PARE 82 I SURGILHF str #4h bytes,
1M bytes.decode () MWW PASEBL R 1) i A

Jedl — ey 4 H T AR AR Python XF 4. A& WA DA L 4% H T2 thiZ 5 7 B iy ik
KRR RA— AR HR T4 C ed)) nll e R A UE I— A SR (— ARk
AREARERIES T, PN RETE S E AR E A 4D . — el i — XA =
B8 4755 2

I TIPSR AN, AR A 8 AT, DAUETEH 0 <=x <256
AR RRR R . A A FIE (B0 o' abe ) RN E bytes () HiEae nl PR Q7Y
XS TR AT decode () BRI N FAFER

nARyEH R AR AITERL RS TR . TR A AR T BT A EIR(E A e 1 (R TR H A
FI A T Aob P 2B ] 28 7 51 28

List (#51) 51F P4 H AT LU AR Python XF4. %13 iy #5536 20 diE 540 R i 2 4
FORAMN . GERBIEKIE N 0 8¢ 1 BFIFRTCTH B RIR N . )

FHBAL TR SRR T AL A N ER bytearray () MG asRAIE. BT
AR (PRI AN AT A ), A T R L SR i 3 D AN BEER-S A T2 HY) bytes
R

YIRS array 4 T ANESMY AT AL FSIEARURB], collections M2,

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HRZEATPEE, BN EREL Len () REESHRIZH R LEH WA Z R GA,
KERFPAIRIESR I, PARGEATRE. I X FR SR eis 5

3.2, BRiERIZGE 19
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e

X TR TCER AR AN AT A LU -5 = B B I o 3 B A S A AT T 3 8 EE BRI SR A
By as (Bl 1 Fn 1.0y, ME—fa A& —1

B PRI AR S A2
Pty WIXR IR ALES . ENTTE N ER set O W18, I HAIEZ 5 nT DAE ki

frigde, B add o .

HERA WG SOR AT G, BN NER frozenset () MiEgRlH. HT frozenset X}

G ZE Hhashable, &R AR — ARG R ICR 802 T S i -

RN G RN IMEERT IR G RIIN LR . W TR a (k] AIEBUS a REFERT 108 k 195
H XA PAERBA P, Ml fEs de 1 IHRR E bR, WEREL Len () ALREI— LS )
FHEL

AT — i AL A R 20
T IS RIOR ) LR ARG A R RS G AV SR EZE AU B 5 51 R

TS AN A IR | i R AR X G G S AT PR, P T ) L S B S
SRR A AR RF— 2k . VR 07 SR B0 1E S OB EE RO : A SR A B AR 4% (314
1A L. 0) WA KR RG H— A H .

FHLSRBSE A, X SR AE A TN I A P AE 7 M AR A o R A B )
AL FIT , ER RS RRHEA SE R E T AN SR LS B A TS 2 O B A

FHOZ AR BATEE (... ARERATE (B 0T 5 7 /N,
PR dbm. ndom Al dom. gnu $2HE T HSMIBURRERB], collections HHLZANIL.

3.7 i B4 7 Python 3.6 il -2 Hi“F M A PR B8 AF . 7E CPython 3.6 HHili AIJF 2R, {2
TXTE 24 e 24 A — A S A1 I AR B 7 5 R

APPSR T T VAR T e RO A (SRR /N

J e SCeR B e SCREION G ali i R K0 SORGIEE (B 3 40 3L /N o B IR ffay — 4

SR, AP us s RS R BT E LES 8% 2.

FRIR SR PE:

JE M s

__doc__ ZPRE SO A, AN None s AN -4, QG|

_ name___ R E 24 PR A5

__qualname_ Z R B qualified name, n 5
3.3 BB

__module_ ZRET B 2 PR, %A WA None, g

__defaults__ HHA BIMEN S EIERAS BE A o, WiE s | 5
HABINEN N None,

__code___ FN IR ) SR BRI X 42 nj5

__globals___ Xﬁﬁﬁéﬁ@ﬁqjéjiﬁﬁ%%?ﬁ%%[m RS Mk
JR 44 A5 1]

_ dict__ 44 25 18] SRR R EUE 1 5

__closure__ None B A &% pR E T AR S0 40 1 BTt oo . A % His
cell_contents JBMMIIERE LT,

__annotations__ | WESHERHMN . FHREEESHE, WEERR TN | 775
°F 'return',

__kwdefaults__ | L& KEFESEENEAN 7, s

K sArA " Writable” [ Jg 3 S A0 A E X 262

20
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BRBON S0 S R R BRI B B AT R B e, (9 Q3 mT DA FH ok 48 BR B Tnoe e - 58 7 1 BRI S Atk o
AR IREBUR I B 2@ . 2 E R AT IR P T LR B . RRTRAE M EIFANE
55 5 B b

LK G AA cell contents J&Mh. X ATHUT AR KA KB E L ITHIE

A KR BCE S BUME BT AMHACED I R P52 0. 2 00F SO0 R B filiid . ce11 2R24M]
PAE types B

JeBilJiik SLPITEM T A G FEIBIRAEAT RIS G GEF 0 7 SR %O -

ROk R E i __self  RIHIMRAL, _ func_ NREXG; _ _doc_ NITIANISC
B (5 _func__.__doc_ fEMIMRD; __name_ SHUFVEAFR (45 __func__._ _name_ fEH
FE); __module_ SAUFEFTIEBIRIGAFR, A NN None,

DRI SRR ((HRRERE) N2 BT 4 AT = R U

F P O YRR ST e R B2 R R i (] BEE A% 2 — AN SE ), Wiz E
FH P R B S e 2 4.

24 38 2ok M IS BRI F P SRR O G 1 A A SE I ERT R, RSN 4
_ self  JEMERIAIRILH], 40 HEXNG . TR __func_ JEMEELR ORI BREL
POE-

2l s IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRG __self JEMk
NGFEAL, H_ func_ JBUCHEITEN RN EO R .

WAL IER SRR S, SRR R Z R (__func_), FIFRERF) (__self ) IH
ASEINFERT k. B, 4 cR M7 £0 REuE W2, M x 2 cig—Aseel, WEmH
x.E(1) #EFTHEHECc.£(x, 1),

M ASLHHIEN SRR H— N R EX G, PRAFAE __self  HRY” RS SEfr a2
GEARG, AT H <. £(1) 2 C.£(1) #ERTHA £(c, 1), Hip £ VK TIZ

T TR RO G 21 S B 5 TR G AR e A g — N SEBIARBUB PRI R A o AERLLU AL, —
Ml R LA Tr 2O R R PR 25— DA AT BRI A AL & B S0E TR A e LU
TP E SCeREG HABTATE ISR (CA RIS AT A ) TERRIBUN AR & S AR A e . AT —
ATF BRI B R AR — AL R L 7 SCRR BN e o 9 T3k IR ke 1
LR BUERI/IEN A & R

MR RE — N vield 4] (Wyield 1% 5) F35) W eREEO ERARE— £ R E Rk, X
A4 R RCFE R IS, B a ] — AT ASRAT R B Y aEACAR X R - IR IR AUAR ) iterator.
_next__ () HIEHLFERNRY—EZTEIEMEN vield AW T —MEN IR M
R T return IFMEEPATEIRER), #5551 % stopIteration St HX kA a5 2
BRI S AR AR

PhFEe%y (i async der R U BRELEC VR EIBPR N W42 S8k, AR R ECLE R FH IF £ 0k (]
—A~coroutine W%, ERREt Fravait FiXR AN async with fllasync for &M, HIE S
UIRG RS Sl (N

SRR W02 sync des HE SRy o1 BRSO 9 4 A B0
) B A BRI 25725 (AT &, WA fEasymc or ok AT
Bk,

RHAREERISWaiterator.__anext_ )7 ¥R Bl —Aawaitable, %5 £ ¥ ¥ 45 27 I
PATHIMEHyield 7" E— 4 MH. YR PATE S W return BRI REBORER, LS5 %
StopAsyncIteration I H bk A BAZ = AEMEE G REE.

PB4 BB SR AT C BB SRR . BB B T4 Ten O Fl mach.sin()

(math & —MIRENEBRI) . NERESHWEBEMIERH C R E. Kk H g v
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__doc__ @B SR TR QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BUWTF—4H); _module_ R /@B ZFR, WIREA N None.,

WE DTk ﬁt%ﬂi%iz’%ﬂﬁ@%&%%*ﬁ%iﬁ AR R A E T — A C BB G A
HIBIONSH. WEITIRR— B2 alist.append (), HHt alist Jj—FNFX G, FEBRBI
B, REIRAY R BEIE __self KWK alist FTARICHIR S

PR TS XX G 2 R Q By T, HERWAIPAEER_ new () 1
AR, RS ESERS  new (), FFHAEEEELT, MWSE$ES  init () K]
TEAb B SE . to initialize the new instance.

Rl AT LB T A AR e M call () TR TR .

Bl Bidjg Python fURG I EEA ML H T, hF AN A% BIE, Himpore WA)AGE M, =03

importlib.import_module () FINEK _ import_ () R AKEFH. B2 A EGHE
TG SEBLI) i 24 25 ] (ﬁ%*ﬁ*ﬁﬁ%*ﬁi)‘(ﬂ@@ﬁﬂ@_glObals AR T o SRS | g
Wk iZF P R, B m. x A4 T . dict_ ["x"]. B A TG A S
X5 (FAPIHIG G AR EE ) .

JEPEIRE S R R a2 S L, Bl m.x = 1 2R T m._dict__["x"] = 1.

TiE X (A 5) J@: __name_ jﬂ@%ﬁ%ﬂ’}%ﬂ? __doc__ NSO EATER . WA A None;

__annotations__ (A[%) A— ML 2irE FH, BRIEBHAPATHREREUY; __rfile 2
RO B ISR R4, ISR RN aR A SO IS . FRLe R AU aT BB AT file
JEME, BN C ARHRL R A 1 B AR PR X A — AN LS B s A ki 7 R B HR % 8
IS AR 4

FoRR R stk __dict_ HPAF IR QTR AR A 2 25 1] o

CPython implementation detail: T CPython Jff I HL A5 0E , ABIHR B S e 2 U
%ﬁi‘%iﬂ, R ORI S5 L o ARG b i), P52 i 7 M s PR A T HOIR A5 DA B 4 (0
Tl

FIE LS A CISE P2 — Bl ad 28 7 SORAIE (B 0502 5L —4Y) . Bl — 7 S R LB

WS fir 4 25 18] o KIS S O T PR, I C.ox P ¢ __dict_ ["x"]
AN AP AE— 28l X R DA SV Al E AR PR 5 20 o SRR T R BN B2 BRI, S ARSEAE
BRI EXMEIEARM C3 IR, RIMAEAE B0 8 SR S5 R 2 R R B AR 2
— LA BB RFFIERAYAT . A7 5C Python 1] C3 MRO HENE W A HL A 2.3 HUAAT Y S0RS

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

YRS (BEA N ©) K7 A DRIFEXG, BRI _self_ JBIEN CHY
KPIFEAR . I DA TR, CRE A XS R RPTERHX SR I
__dict__ T & NEUIMRBUB IR AT S F i & s

RIEPERE SRR T UL, (HA S BRI 74

FXFE PR (30 PAF= A — AL H] (W H 30

FiokJEtE: __name_ SHRMAFK __module  SHFPEMHIGZA PR __dict_ NAL&Adan4 250
H)7i __bases  NHWEEIH IO, HHAEELRINIFR AP SRS __doc__ RIHY SRS

e, WA AN None; __annotations_ (A[#%) H—MU& T wiriz 7L, BRERERIIT
A BRI

el eSOl R R AE (I E30) o A RSLHIEAT AL — DT M RSB T Ay 44 25

6], JEYESH S E R A e, U ARIEH A R B B, W SEBIN N A e e, 2k
SLrERlE AR . WERIR BN RE M — D P B RO %, BB 2B S, H
__self_ JEMEENZES. B EME T ENSagEiil: S0 Li%“*”mw BT fiR A
30 3 S S SR BRBBURE I 2 TE M RS S04 2 4% 8 22 /NAT, IXREIS R Y JE 1 TT B 5 S B AR ICEE 25 1)

_ dict_ WEYNEARE. WRARKBIRIE, MNEIENERER_ getattr () FE, W
TR LR ER

22
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J T L A ) e & SR SR T, R SR KR T, WRK ARG setattr ()
B delattr () Jrik, WRFURITZI5 T4 AN P H S B S Bl 7 it o

URZEIBN BA FLERFIR A FRI Tk, ST AR PN sit . 2 W5 okor ik 248 —T5.
FiokIgtE: __dict_ AJEMEFIHL _ class_ ASEBIXTRIKZE.

1/O X4 (3BR XM BR) file object Frm—ANFTFFISCIE. 7 2Ry =X ] SR 8 et 4 open ()
EHRE, PAM os.popen (), os.fdopen () £l socket X4 [ makefile () Jyyk GA T REMH FH Hebd
L BT LA Hofth B BB V)

sys.stdin, sys.stdout fl sys.stderr RYIIRMLAXT R T RS ARSI A . i Hh AN B DRI IR ST
X5 EATERS ASCABITIT, HILERRE)E io. Text I0Base ISR E LHIH .

PSR Ly R AT 8 ) ) SR B e R B 2 P o AT s SCRT RE R A SR AR 25 FSUAS B R T 22 Ak
NN 5 B AR AL —FF M4

R G X RER % A 5 5 44 [ AT Python fUfS, BiFRbytecode, AR GANBRECN SR IR 5
FET AT RS R B R R (RAT R REY) B G| AT, X A& RS0 i
HERASBUE AT T MBS G A2 SR RN (R ENZOR T R IE . -5 B0t
G, HRHEXRATAE, WAEEN AR GG ONE 2 ik 2 %) .

Pk HiEJEPE: co_name #5 T BRE(4; co_argecount WL B SEH B HE (GG LR &
SR BOME 2 50); co_posonlyargcount NAUBRAIESHHIEE (BiEHA BRIMERN
Z%)); co_kwonlyargcount KPR KT SEEE (B A BAENS%0; co_nlocals
Sy B B 0 R SRR B I BUE (035 3 80); co_varnames — MU 5 HRAS & 4 BRI T4
(S H A HAE B HTTH); co_cellvars h— A& i & R BT 5| 1 Ja 0 4% = 44 FR 0 o 4
co_freevars N— M E H AR ITH; co_code J—NFRRFATIE T F4F 1
H1; co_consts N— M S TS BT B AR T4 co_names Sy— AL 5585 i i
H A FREYTCAL; co_filename ANPGRS CAS T FER) SCF44; co_firstlineno N EITHIAT
Z; co_lnotab KH—PFLFEE, HAgiE TN W BT S L GEE S ILRERS 1 IR
gjfﬁ); co_stacksize RHERII K/ co_flags H—E, Hgmhd TR I H I ZA~
1E 77N

PAF 2R T co_flags BbRENIE L WREE FH *argument s 5L RLZAT BRI
BSH, W 0x04 (g E:; MR **keywords B RIZZATREECEN K HFESE, W
0x08 R EE WREETE — M ERES, W 0x20 (iBsE

KRR (from _ future_ import division) Hf#if] co_flags PEIFRE KA
FRAD XS G2 10 S 132 75 e FH A 28 e A SR R B 13 o) I AR SR By A3 R B 02000 v 6T
LK) Python A H A 0x10 1 0x1000 {iz.

co_flags WY HAAI B LR EE A P ERIE A

RGNS R R — A REL, co_consts WSS TR 2 AT SCRYEAFER , QSRR UK

None,

W% Xt G R TI. B AT EE HEEAE RIS LR 30, BBl & B 25 IR B R K
PRI LB M £ back MET—HEARMT 8 mUE HE), WE s K2 SRR Wi A None; £_code
i pr AT RIS XT S, £_locals WA T ERAM A T FU; £_globals NHFE#KER
AsE £ builtins FATFEKNE (EH) L5 £_lasti A HEHTES X2 AEM ST
FRFER—ERID,

Vil £_code 5% —> #HilF{} object . __getattr__, MliFZ4 obj Fl "f_code".
YRR S @M £_trace, WHIRAN None, MZTEAIDHA TR 8 F 4 2200 sR 8L (FR AR
D EEEHREAT SR A - XA PAEAF £_trace_lines h False 4k
Jii P

AR SEEL T sk 2l il ’f £_trace_opcodes ¥4 True R AV EAED R F1F. HHERE W
SRPR R PR AT | A ) S bR B B PR R R, X AT RE S S ECR A U RRERRA TN -
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£_lineno JNWIHI Y HIATS — 7EIX L5 AM—DHER KON TRBEEL 1045 1T (BUR T RIRZ /Y
D). AR T LA B A {_lineno SEBL—A> Jump fiy S (RIBLE T —1EHD).

IS5 SCRE—A v
frame.clear ()

ST Y R AZ RS 1 AP A S B 5 I o 107 ELWSR I UR T AR, AR ek
SEIe XA B THTR S WO R RERT | (BI04 iRk — S 5 DR e 2 5 ) -

TSRZ W4 H IEAE AT 25 5] & RuntimeError,
3.4 JGH A

B R FXTRFR— SRR IRERIC S . Y555 AR R e @ —AN B 5, T heiE
FE M types.TracebackType R HIA|HE .

YT RS R BT 4, YA R RS R IR, SRR R ITIZ G 24 i 2] 9
ZHITEA ARG . YA AN AR, BREIRESRRT R . (S Wy &6 —15. ) E
A[{EN sys.exc_info () FrREIWITHMEE =50, AR RN __traceback__ JEMER
FREL

MR AALE o] H AR, BRERER S (AR IFHIRE ) S AFRMERN RN WA MRRERR AL T3 AR
2, BHA{EHN sys.last_traceback SHFEH.

X S R [T X 5, D) el [ %o G g S 3 R phe S ML AT B2 to_next JE MR ASE
EIRRIR B o

HERRA PSR ME: tb_frame §§ 1% B R S IATIG €b_lineno % i A 5 BRAERY 175
th_lasti FRa i ikie4 . WIS 5% LTI TR except T-4eiAT finally T4 c oy iAo,
[T 5 T A1 4 T S5 HE R e e T SR

i8] tb_frame &5k — HilH 4 object .___getattr__, [fiHZE% obj il "tb_frame",
FRRM AT S @ PE: tb_next AMRIRERH AT — 29 GRA LA S wrm), WA F—Z2H0h

None,

3.7 WEEAE: [l xR A AT AR Python (U RIS i, B LB th_next JEIER PARYL
CiER

VI MG VI SRR TR __getitem () JFIEBTEMBIVIA 2R W AT A NER s1ice O
PRACR A

FER @M start HNF stop H EFL step MK AR; S{EHUAE SN N None . i 2@ 4
AL,

Y H AR — A7

slice.indices (self, length)
W2 — NI length FEATEEAEY] R ] 2 length 158 7€ 1K JE R 4% H ¥ 51 I8 1]
FrRE AR BB AT H R o ol MR =SB RURH ) e X SRR B P i start Fl
stop F1'5 VA step HAME . ZRG5 BRI BGB N B 5 TE AL D) AR — B Jr s .

WG TR GARAE T — Pk _E SCTIARE B RO G Ry D5 AR SR 07 3 ST R
GORME T AR G R , G5 R ESRE 7 SOTEX SR . MRS BB S Tr
BRI, SRR RGBT G, AP PR SRETEX G H BRI
1, AR R A SR AR T . SRSTEX R TS N ER) staticmethod () 14
AR B

RIGIEMR KT BN GRS RN A e 8 Srkas s R S B R BGZ A S 10
Ko BN GAEIEIRBAEVE R AT M EAE LSO @ SO — b fiiid . 205y 4 mli
T NE ) classmethod () MR R AN E
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3.3 K¥JI LR

— RN DATE A G SCHAT IR PR 7 180 S B R IR TR TR R S B 1o ) O R s B4 (B NS AR G2 B3 st I
5Y)R) . X2 Python SLBl & S A E M3, VR AT E ST IE F AR ET . 2601
K, WER—AKELTHHN__getitem () WA, HH x BIREW—DEB, W x (1] BEAGSFNT
type(x).__getitem_ (x, 1). BRAFAUHIBISMED, FEBCA E SGE Y I AR IR ZAS AT AN AR

Bl R — R GEE N AttributeError B TypeError),

FF—ANEFIR 5N None R W EAEARTT . Fln, aisf—A2/f__icer () K None, MZE
WARATAER, HIEXHHSEBEH iter ) ¥51 %4> TypeError (M AEMIEE_ getitem ().

AESE PR AR Py BT A 28, AR EE B — i L G SE PR B T Rl R S ok U 24 A 7 L. 3l
an, FRECAN TR ERVEX T R L e R U2k B, EERIY) T et Ve A B o GRX A Dl i — A~ 5L 43
& W3C 1SR XT SR B ) NodeList 1. )

3.3.1 Al

object.__new___ (cls[, ] )
W PABE—A cls RG] _ new () @— ST (BRI AR 75 2 U AR )
TR REG T B EIE NS — DS HRMSH WG AR S35 T ZRTE D .
__new__ () BYIR[EME R R ER 52 550 GRS cls BISE).

WA LIS I E TR S super () .__new__(cls[, ...1), #Ed#EHN _ new ()
VERAN AR S, SR A AR T G BT B B SE B AR HR ]

WK __new_ () FERITER G BRI M I HEIR BT —A cls B2, WIBLiln__init_ ()
TERFLA __init_ (self[, ...1) MIERPGEIAM, Hrp self Ssctilin a2 859l s
R i SR .

WH_ new () KiREl—A cls BB, WFSEBI__inic () FYERASHINGT.

__new__ () WHMFEEE AR F2E (140 int, str 3§ tuple) & Hl LGOI ESRE. BERES
TE H & LT gl B4R DA & il 2 i 7 .

object._init_(self[,...])
FESLH GRS new () #AIEZ )G, REVHHEZBITHH . RSG5 EBAIMER AN SH
M. —NEERUIRA__inic () ¥k, WHPPIRAEMERNSRMA __inic () ¥k, s
H I B AR AR SE B B2 O IE R LAk s Bl super () .__init_ ([args...]).
gt new () Ml__init () WMEMESERM (H__new () A8, JH__init_ ()
D, FrPA__init_ () RFIFEHEER None, GHWSHEZITHISI K TypeError,

object.__del_  (self)
TESEOIRF BB R T o X IEPFC A S5 2Bty (R ). WR—DEERG  del () HE,
M FIRAER IR WA del () Ik, Wbt Ui FI & DARH PR L B B 2R 8070 i IE A 5 .

_del_ () FFIEATDA (EAHERRD i ad QMRS B H 5 | AR IR A . XN R £ 4.
_del_ () 2R AAEEA MR GO PUEE B R 2 i B SE B E /Y s AT CPyrhon SR
2R

YRGB I A SRR S __del () Triks

i) del x HFAHEBIH x.__del () — WiEEE x W HITEOE—, ME&ENEE x 51 H
TR R IR
2 __hash__ (), __iter_ (), __reversed_ () A_ contains__ () JIEM LA ERIRALHE; HAth 4251 % TypeError,

{HATREAORT None JE&T A AT X R AT A ARME] X — 5.
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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.

=%
gc B SCRY .

B TN __del () JPENEMLRIE AT E , L HAETE) %A 5 R 2, SOl

FTEI— AR sys . stderr, Ryl

o __del_ () AIEAREACK BTSN, AFSR AAT AR RACRD . AR __del () FHE
S AP IE TR, WTRES A EAEE, BIUZ SR WO IIT__del_ () MIFPIBTAY
(MY E

. del_ () AT DAYE SRR B B AT I, EFRED R R (08 Hib k)

B LM B 15 None, Python £ fHIE Je Ml BRASEER H 24 FRDABRAS T RIZRFT 3K 1 42 5 2%

ﬁﬂﬂﬂb’?,ﬁ\ﬁﬂéﬁ S ISR EANEAE AL T s2R4 RS RS, XA B TR AR
T del () JEHRAERIAT A .

object.__repr__ (self)
H repr () WE R AR —DXFRIN “BEH” FAFERRR. WURATRE, XM R AR
Python ik, BRI R EH A AMRIIUERNATS (REAESHIEE) . WERIXATTRE, WA IR EE
il <...some useful description...> WFEMF. REELTZE—PDFFFENEL., WER—
FKENLT __repr_ () 1Hﬂim>4_str_(), MIFE TR BB LBl “JEIE PR IR A 2 il
H__ repr ().

BB F RN TR, IR R A A 5 5 (5 B I SRR EY .

object.__str__ (self)
Wil str(object) AMWEREL format () fl print () WHAAE S48 “dEIER ot
RIFRFHRER . REMELHN— PR,
Wh#Sobject.  repr () WARSET __str () AR B EH Python £ikz{:
AT DA S (8 B HER A .
WE IR object FrE XHERINEBL & object . repr (),

obj ect __bytes__ (self)
1k bytes W I AR — R R FAITERFIIR . XMW ZIR I —1 bytes X4

object.__format__ (self, format_spec)
T format () WEEREL ¥R, % XILF ¢ Fmd BSREAK str. format () JER AR
—REEI “1‘%5(1 T FRFERIRIR . format_spec ZHUCH LT P TS *%Tﬁiﬁﬁjilﬂ’]?ﬁ$ format_spec Z
R s format () MERPIER, NdRZEEEE RIS AMEFLARTENNERA,
B2 AR RS A TS -

2% formatspec | fRAREARS AL TEVA A

R BTN — AN FAFERRT A
3.4 I object A B _format_ HEABREE MBI TAE, #43]%—1 TypeError.
3.7 iR %4 object . format__ (x, ) BAESEE T str(x) MAFE format (str(x), '').

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

object.__gt__ (self, other)

object.__ge__ (self, other)
PA X BERRR N 5 B ik s SR AR W R RN : x<y M x. 1t (y) . x<=y
WHx.__le (v).x==yHx._eq (v).x!'=yfffix._ne_ (y).x>vEHfx._gt_ (v).
x>=y Pl x._ge__ (y).

WERAEE R SEOIA MRS, & BT R RE 2R [0 BB X R Not Implemented. # I,
N LR iRk 0] False B True. Al SEfp bk 8607k n] DAR ML RE, A AR LBGE FAT 2
TR (BIANFER 1 AR ZPF), Python ZXFRIEIR bool () PABIESHR NI Z(E.

TEEIN 0L R, object L ] is RFEHM _eq (), FHA1E LK SR N B AE R [FE
NotImplemented: True if x is y else NotImplemented, XfT_ ne (), BRINSZIE
% eq () IEXEERBUL, BRAEZS M A NotImplemented. WK IE B AT [AIEA HALR S X &R
AL B, (x<y or x==y) NEIFAEWRE x<=y. ZMRIPMRIZE B ERHNF A, 35

%% functools.total_ordering().

AR __hash__ () WMKRBIE, THFEIET SR HE BRI AT AR T S0 B hashable X4 i)
FER— LT,

KL EIF A XSRS ERA (FELASER LR BB GBS B ) Wi 1t ()
Mgt () BRWHRSS, __1e () F_ge () BAXHWRES, M_eq () Fl_ne_ ()
MEEMTH CRRS. WER N ERERI R EURT, BA SRR B2 e B e B ) e sl ) 1
%, W SEE A B EEO SO s, A MR S e B e B E R 7 i . B TR 205
object.__hash__ (self)

TN E KA hash () W ARG A SR L R HEF T 8AE , BT WA A S5 2R84 A3E set . frozenset DA
K dict, __hash__ () WiZiR[El—AREEL. X5 iR 45 S AH [F] B d o il — 43 A e 1 L LA A R A
WAl BIEEE RIS S R X R WA S A EIRE &, B ENdFT a2 h— a3t
ZICHME Az .

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

f#iE): hash () 2M—PMXFEEXW__hash_ () FIEREEFER N Py_ssize_t B/, &
HWXT 64 (ARHEN 8 FAT, XF 32 (MR 4 FAT. W ER__hash () DFHEARFENL RN
P b AT HARAE, TR TR S R B A T . B — s B T B YRR python —c

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

WR—ADREAEL _eq () ITE, WAMANIZE XL hash_ () #E: REEXT __eq ()
HEAE X __hash__ (), WIHSLERREA T AT G A SR, AR —AN 2 SCT WA G 1 SC Bt
T__eq () F¥E, WIRNZSEM__hash_ (), BRI SEILEOR WA A S22 R T AR Ry (40
BTSSR LA NAL, B FEARE AR ) .

H PSRBT __eq () FI__hash__ () FiE; HHENSEMNS (HERN) HRULE
AHHEE, I H x.__hash_ () 2RE—MELEAIE x == v FREKE = is vy Hhash (x)
== hash(y).

—ANBURERT __eq () HEEENX__hash__ () WM&RH hash () RXHIEEH None., 24
—AKH__hash__ () J¥EK None W, %I SEGIRAE— DR P 22 R PO S Zr (A I IE A b5 | &
TypeError, HEYE isinstance (obj, collections.abc.Hashable) W IERHHHIN
ANATHE R XS

WER—ANEHT__eq () WEFTFERERELEN__hash_ () LI, WLAGETBE _ hash__
= <ParentClass>.__hash__ 5 =CHISHIERERY

WR—EHER eq () MEFEEPGA SR, WNIZESRE XA __hash_ = None,—
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ANAENLT__hash () PANERXHE| &% TypeError 244 isinstance (obj, collections.
abc.Hashable) i HH5 RT3 AT G A X 52 o

#iE: FEERIATEOLR, ste fil bytes *4 0 hash_ () {HEEH— A FABGFEHLE “mEh”. Bk
BATHE—A B Python AR SRR | (BB ATH{ELE B =171 Python ]2 7] Fii ) .

XA R T B 4 R O i AR I A S S A SRR BRI LR BT RCR B O(n?) & 2% B il i 1
4R 45 s, 524 http://www.ocert.org/advisories/ocert-2011-003.html T £ -

AN A H 2 A HIIERUOT . Python A PRIEX DM UF AL (lH EAE 32 0F1 64 17
g ERA—EY).

% 0, PYTHONHASHSEED.

3.3 M AE: BN E IR A BEPLAL -

object.__bool__ (self)
T JH 7V DA SE B BB A T DA K L) bool () #AF; WiZiR M| False B True. WIRARE LM
Tk, MBI __len () FFAEHR A BE N R ZEE N E. R —DLBERE
N len_ () WAREN __bool_ () WMLHFTHSHIWEEENE.

3.3.2 [ Lmtkviml
FIPARE SR A7 oK B M REBBHEDIF (x . name MG, MR MR ) A9 R4S S

object.__getattr__ (self, name)
LENEMETT RG] & AttributeError MARMEBHH (WTRERIH__getattribute_ () B
T name A jg— BB sel £ FRRAM T RBIEMSI% T AttributeError; B 2Xf name
FrE RN __get () W5k T AttributeError). WIAN MikM (FFIR)) EIEEDRT] %

—/~ AttributeError B,

HEENR B2 EFEILREREN,  getater () MIASBIAN . (XRIE__getattr ()
M__setattr () ZMERENAMNRE. ) KPR H T 808 b2 AR XA E 1
W__getattr () HIIEVFMSLBIR AL R . B E DM T OAS RO YL, VR UTE LB
o o o B P g AT A (2 0 A 9 A B A 52) kW] AR U B A oE A il S R I
M__getattribute () J¥E T REIESREONEHEUT ) 58 A AU IME -

object.__getattribute__ (self, name)
W5 VA & oA U R ) DASEBR R SE B JE g 7. AR ZEIEE LT getattr (), WE#H
AW, BrdE__getattribute () BFXMIHH B E5] K T AttributeError. W7
W2k b ($ 2 ) JEEEBUEEI K —> AttributeError . i T HEA I 7K TR 0 R
U, S B % 5 TR A AR [ 44 PR A R 28 07 TR SR U B BT 7R R AR B A, Bl obJject.

__getattribute__ (self, name),

) O ARV Al e A vV P R S s A D P S5 R A 6 0 A AR Bk T VR T T RE
i SURSE J/UEE 27 SRR

5l &K —A #H it object .__getattr__, FTFZ4L obj, name.

object.__setattr__ (self, name, value)
W EE— A B IR E R A XN LB IE R ALE] (BIRHE R AR LB o name Ky
JRIEZFR, value JZMRE TR ERI(E .
WK setattr () MERMELE LB, BNZRAEAELETE, Bl object.

_ _setattr_ (self, name, value),
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5| & —A HITEM object .__setattr__, PHFZ4 obj, name, value,

object.__delattr__ (self, name)
FMT__setattr () HHAEM MERTTAEBE. MITVENIZIAE del obj . name X FZX 44
BN AR

8% —A i3 object .__delattr_ , PZ¥ oby, name.

object.__dir__ (self)
WITE AR R dir O WA o REHELBUCN— P, dir () SACIRIER PSSR
G RIS HAEF .

F1 5 SCBES I P i ]

FRIRAFR __getattr_ Ml __dir_ 3RAHHR E & OSBEEMER T . BHUZ9 _ getattr_ M
BN M52 — NS, KA — B4, HRBTEER(EED] & —1 AttributeError. @
IEFEEKMobject . getattribute () KREEBXFR PRI EME, W __getattr_ SFERIHR
%{E_di(:t_ ik, RIFIN S5 % AttributeError. WRKE], BELAURMZ WA 45
LR

_dir_ RBUVYAEZALMSE, I AR B bl 5 S AR FAF TS o MR AR ATAE
PR BB RITME dic O 2R,

T AN E BRI R E AR R SR, PTRURHMEER 21 __class__ JEMEIRE N
—A~ types.ModuleType T2, Hlanm:

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/f...")
super () .__setattr__ (attr, value)

sys.modules|[_ name_ ]. class__ = VerboseModule

fE): & B __getattr  RHRKEMIRE __class__ Nl i@V ikt i &4k - |
HUF PRI R (ORIl i AR A (I I 2l e e e A Jy P S 5 L) 2 RS2 s o

35S _ class_ BIHREMHESCHTE .,

3T HHIMA: _getattr_ Ml __dir_ MR,

wE%:

PEP 562 - Bil _ getattr__ i1 __dir__ i T _ getattr_ fl_ dir_ R
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PAF HEALS— M ERNZE (R 1R 525) BBl BT —A Ar A # 2R h A S ER (%
IR B R R ) . FEPURRGIT, g IR A #E __dict__
AR e P ) 4 Y TR

object.__get__ (self, instance, owner=None)

VR M VR AR A 2y g e (gt ) sz 2enysepilng @t (SeBilf@ ki ). nlik owner
SHE A B2 instance 295 RV @R SLE], Qi T owner Keifi 1) J@ M Nk [B] None,

W7 VAR 24 3% I AR B J@ B2 5] & AttributeError 54,
PEP 252 #8W]_ get () WA —Z2ZADSHAI A RS . Python F & N ERIREIR A SR IS E
S B, HReess =07 TR ATREZOR AT NS4 Python BB getattribute () LI
RSN SE, TR e R L.

object.__set__ (self, instance, value)
A VA PARE B instance $i € 1 iR 35 2R 10 S B SR BHE value
LR, W__set__ () Bl__delete () SFHBARAM “BHRMIAAR". ERATIS A 45

"

a

object.__delete__ (self, instance)

AT ¥R AR instance i 52 1) BT A 3 JE L B S 4

object.__set_name__ (self, owner, name)

TEFTAH #2E owner QIEINGAA N . ka8 2 YIRS name.

il __set_name_ () HRAEA type MBS I — R B HA T, BRITERA IR a2
Ja SCBANAS I — iR i, el 2 S X i & 9 ELR S 24 1 S

class A:

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

S LA X 2.

3.6 BUHTIMA.

JEME __objclass__ 2 inspect BURMEEENHEE MR E SURTERSE (IR BCE IR IEA B T 3h5k
JEYERBATIRTNG ) o XTI FIX GO YL, BT ATE UM s R iR — AR E A (HT28) s fifE:
HEFE—ANCESH (BN, CPython 25K HLT C PR IRE A B E ILEIE) o

Ve TR 25

R, iR 2 g T h” xR EME, Hg MU g A 4 sl i Jr 5 i E 2
jgage; (), _set__ () Ml__delete_ (). GIR—DXZE LT ALTERIER -, ERHEK
RHEIRRR

J%‘T&Fi)‘il‘tﬂﬂ’ﬂjw}\ﬁjﬂmﬁ}\ S JIEN IR N uﬁdﬁﬂﬂﬂﬁ%@ﬁ BN, a.x WEHLDFSM a.
_dict__ ['x'] IR, )G type(a) .__dict__ ['x'], FETFRMKKRAE type (a) B EFELE, K
HHEITE,

B2, AR HEN BE R ST RIS I ki x4, W) Python nJ fE & S ERIAT A HH 5 M0 AR IR HI i i
TR X BB EAEN S PR A PR W AR T 5 SRR 4 0 3R S AR ) (95 AR Bk
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RS R G SR a.xo SEINAE UK a T E:
BN f A B E S A B DL AR 5 2 PSS R AR — M AR VR x.__get__ (a) .
SBIIE WR G B — DXL LN, a.x SBFEHHT: type(a) .__dict__['x'].__get_ (a,

type(a)).

RIPw R ER]—NIE, A x SPFHONFF: A._dict__['x']._get_ (None, A).

BHE W a 2 super BW—EH, WEE super (B, obj).m() &4F obj.__class__._ _mro__
BR B WEE PRI A RGES AN R AR AR A.__dict__ ['m'].__get__ (obj,
obj.__class__ ).

KB, KRR UL EHBe T TR vE . — MRS T A L get_ (),
__set_ () Fl__delete () WALEA A, WMREEAEE X __get_ (), WA ERF R 0] 1 45 %)
S H S, BAENSA L TGN R . WIRARIE L T__set_ () FI/E__delete_ (),
Mg BEE RS WA EPIAERARE L, We gt es. @, Bdefitas SR g
X get_ () M__set__ (), MHAEEIEMAZN G __get_ () HHk. EXT_get_ () Fl__set__ ()
(F/sf__delete () WEHRTE RS HIE S EELHIFIR AR E Lo 52N, FEFCHE A 25 0 AT 4 52
BT E

Python J5¥% (f135 ] @staticmethod fll @classmethod FEMH) i) AREAE R AEL I F A 2K SLBLI) o
P, SR DA ORI TR S ik X AR ifr SRS SE R S5 A ) e ) oA S R —BE A TR

property () BRBURAAEIEREIA R LI . IS B B BB AT

__slots__

_slots__ FRVFFRATT AU H FS B0 A 5L (AN fiE JE@PE) IR S5k _ dict_ FI __weakref__ (BRAERAE
__slots__ Wi s H A B AE AR T . )

B __dict_ WIPARZE S B M R th v 153 B R 5T

object.__slots__
XA AL BB AT AR TR 5 ek S 078 e 4 AU AT ER TS . _slots__ 22
PR 7 DR P S ) BELLE A B o R SE IR dict F_ weakref__.

il __slots _ {¥)3i: & 35 i

o MUK H— DA _slots__ BRI, SEBIRY __dict_ T __weakref__ JRIERE I AT

o WA __dict_ AR, SLBIIAREL KA _slots__ 52 SUPA B HAS BIRM . 22k — K5 HpAE
BAMMERS| % AttributeError, IR FEASHA AR, MEOR ' dict_ ' IMARHE
__slots__ PR FERFERE A .

o QSRR ETGALBIE _ weakref A5, WESLT _slots__ PSR SR H 2B 5551 /0. e
FEIFFEGIE, W ' weakref ' MIAFFE _slors__ IR F TR S H .

o _ slors__ JEEIINA BB AR R EEE . B, BRI R @ _ slots__
FE S SEBIAs B B BRI 0], B & s AR IR .

o _slots__ FERHIVE AR HIRT & LBZE. FERXEPEMI _sloss_ fEHFRPREMAETH. A, 7
R LA __dict_ F __weakref _ BRAEEAIWE LT __slots__ (Forp B 24 UL S AT AT] W Ao i AL 1)
ZFR) -

o INSR-—ANE RN BAE A ISP A S, R B SR S AR R R T ) (B AR
HIEMNEBRBHA AR ) o X SRR S LA AR E Lo AKTTHESUIN—ANB 1 LR Bl
ARG

o ESSH _sloss_ AiERTIRAEH “MIARKEE” NEZRABIU int, bytes fil tuple HYIRAEZK,
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o AEAHEFELAFER [ iterable # T DABEIRAE S __slots__.

o MAR A FMARLE _slots_ WRAH, W HR R N ERE GLA4 R SF ML (B T 9 IR A
SRR ALY inspect . getdoc () RHIFFFE and displayed in the output of help () HJ%iH AP 2R ) SC
(EEE

o _ class__ WREAAEANZEHA RN _slots__ BFs/EM .

o WH ZRENACRN ZEMREE T, EAREF R A A e (R
BRI R) — B NRE] &% TypeError.

o W NKirerator FiT _slors__ W 2% Jpiz ik QAR B ME B — D descripror . (B2, _slots__ Ja Rk —
ML

3.3.3 B LA

M ADRYR S —ADEE, REXDNLEEMM__init_subclass (). XFE, SS9 E WL T
FAT NIRRT BE. X5 et dn A R B U I, (E 23 15 2 HL BB 52 ) & AT BT B I A e e 28, T
__init_subclass__ WHAEH T& L T ERNEAER RN T,
classmethod object.__init_subclass__ (cls)
M FTAERIRAE TR I ISR o cls RER PN 128 QR E O —NEE S, Tk
R b4 o 20
A=A ENXRBFSH WAL S LEN _init_subclass__. H T 5 H Ak A
__init_subclass__ PYERHE, W UMRIEFHFERIETD KRBT SHEPH HRWEAEZLE, Bl

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

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

object.__init_subclass__ WECASLBUT A, RAETEES BRG] K — iR,

fiE): JCEHLR metaclass P HERANUHIEAEN, H AP L4 __init_subclass__ 5K
W brmoek (MAEERArHeR) hdd type (cls) i,

3.6 BUFTIA.

BOATE UL, 2 type O RMWEN. RESAE AR mA S ENRATT, KA 2PRMIEE

type (name, bases, namespace) H4ERE.
KOS B E TR E ATE A metaclass XEEFSEL, ST R —MUE IS A R T
file ZELA TR, MyClass fl MySubclass #Bjg Meta HYSEMHI:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

(FItkss)
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(R —H)

class MySubclass (MyClass) :
pass

TERE SO 8 BT AR HAt O S - SRR S AE N T IR 1 T Te 4 rh A T2 0
WA PHRATIE, R AT
* fif##r MRO 45 H ;
o B EE Y I T
o R AN
o PATEFAES
BIEANA .

fitr MRO 2% H

WERAESE SR B R A2 type BYSEBI, WRE __mro_entries  TryAXTHZEATIER, 4k3I45
R, BRPASUREISTHBS BT . TR AUR [ e SeH DA I - Jed AT AR =S,
TEEAE DL IR 2R 15 22

hs%:
PEP 560 - X typing BLHAIZ BT PA% 0 SCHRF

e G 24T R

A S E 1 24 Y TE IS ARE AT BL:
o AURPAELHEA BAIRE L, WEH type ()
o ARG A RATCRIN A Fo2 type O MBI, WHSHE ML
o WERGH A type O WSEBIVEARATCE, B0RE LTS, WM RTIRE R L.

BALIRAER RSN BRIEER T (WHRA) PAEITA 2R EIEMIeE (B type (cls) ) Wik, #
ITIRAE B TCIE N A BT A X S To IS ) — 2B AR — MR TR AT Gk S, IR SCR R I
H#H TypeError.

N gNTEA

— HHfE TIES 0, SRR R 250 Rtk AS _ prepare_ Jg¥E, BfPA namespace
= metaclass.__prepare__(name, bases, **kwds) WIERWVEA (Hrb SR AR T %5 4 3¢ =7
ZH, MR AKEN) . __prepare_ JryEN MU SEHN HKh¥k. __prepare_ JriR[A] ) fir 44 25 (0] %
BifE A __new__, {HE YR LA LA @B 1% A 44 25 R s DLE— N0 dict o,

WERITCEREA __prepare_ JRME, MZEam&A S RGWIR A — D06 FBLT .
%
PEP 3115 - Python 3000 H/¥j5C2R 5| A _ prepare_ a4 aS[a)4 1
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PATIEIAK

KFHESPL (EPIT) exec(body, globals(), namespace) HERBIMIT. EFIFEH Y exec () 1Y
%Ei%%ﬂ??ﬁ%m)(ﬁi? PRA N EBI , VAR A R (BFEEME) 5K B 4R RI MR
H 7N

B2, BPEEY20E SO T BN TRRT, FEZE IR e LB DR JiE A B 2R E 2 R b L 44
i *ﬂ*ngﬁ% W SEBIR S — N ES BRI ER TN, BUE Ty AR i e =R A
__class__ 5|

QIR
—HPATRF R MIE TR G425, BiELHH metaclass (name, bases, namespace, **kwds)
BTG (BRI BT S 515 A __prepare_ W)

WmAREEE P EEM T ESIHT __class__ B} super, A%@XT%zpkyﬁﬁﬁ/Tﬁ’J super (
__class__ firg| [, X2mgmiFEaspre)2m RS mes . X8 HZESH0E X super ( %ET@

;SDET ST IREAE Ok A0S, TRl A T 64T 24w R B S s S 5 2 B A% i 4 ﬁ%ﬂﬁ%*Aﬁ%%{
R

CPython implementation detail: ¥£ CPython 3.6 2 J5WJi AT, _ class_ HLEVERNZE a4 S T
_ classcell  ZHBEHITI. WRGLE, COAighn LERKS type. __new_ J#H, PATEREIEMME
VA% . ﬁﬂ%fl_ﬁﬁi 7r Python 3.8 H¥5| & RuntimeError,

L BOAICE type BEEALMRA SN type. __new_ MICRRF, VUNEUNG A & G BARHEQ]
R RZ I AT

s B, type.__new_ KNERGLEMETHAENL T __set_name () FERIRIREE;
o BEFK, FrAXEE _ set_name_ JyVERHE BT E LRSI Eflid 2% BT it 44 AR 2EA TR 5
o I, FEAEHZARYE AT 0T TR E B B init_subclass_ () BT

TERMBOUEZ G, EXPEREETEIE OPIEids (WRARIE) , BRI RN E E XYL
e B Ry 44 251

Yilid type.__new_ QUE-—AHENS, RMLAME a2 2 ML S IR S PO B A8 1A P
EFER G EXAFRIA BT DA, JEE NSO IR __dict_ &k,

hz%:
PEP 3135 - @il A 5k sy __class_ 5| H

JERIEN

JCRMTEAENE I AER) 2. a8 aibeEs . B, BOE. A&, AshrrbartasE:.
B MEZRLA K H BB IHBIUE /A 24745
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3.3.4 Fioe SLBIR 1R

PR ¥R EZ isinstance () fll issubclass () WEBREEIEIATH.

Fiali, K abe.ABCMeta SCH T XL FADAE ARVPRAIGR B2 (ABC) 12N “HERLEEE” SSimEAE M2
WRA (UFFNERR), M ABC 2,

class.__instancecheck__ (self, instance)
AR instance AN class B)—A> (EHEEEER) SCOIR WA A02R0E LT A, WS4

PASCE) isinstance (instance, class),

class.__subclasscheck___ (self, subclass)

Return true G subclass N WEARK class (—A (EEEEE4E) FIENLR P EE. %S T, W
SR PASEI issubclass (subclass, class).

R L VA A TR TR 2R (03 . BATARENE M AR SL bR i ile 3. X 5 5T 5241
R AR T I A R — 20, FUA R BT D0 R SE AR Bl 4 /R 26
hz%:

PEP 3119 - 5| ARh&% L2 pinshaediiR, @l instancecheck_ () fMl__subclasscheck__ () %€
ffil isinstance () fll issubclass () 178, MAMIIEEMIBIALE T HZES SIS L N
(B0 abe i) .

3.3.5 Bz

L L A AR I, ] Python FYJT i S HRICR 2 A — A generic type FEAESARA AL B0, 1ist [int]

ERER AR ] DA R R — List PR ITA TR N int FHL,

W%

PEP 484 — M7 /144 Python W T2 AUFRERYHELS

ZNPNAIA RIS A2 2R RS0 SR

Generics, JIl )1 SLZ A typing . Generic A7 K AN SE B AT AEIZ 4T N Y S AL T BEM S R AUAG A e
BRI HI 2R SR

—A il F JUATEE LT RIRII I __class_getitem () WA BERIE L.

classmethod object.__class_getitem__ (cls, key)
i M8 key SR E R RALR A — D RRZ R L | MEXT 4

MR L X, _ class_getitem () £ HEINBCHETE. WL, MEE XN EALEM
@classmethod i,

__class_getitem__ [{H ¥

__class_getitem () WH B AVFIMERZ BIHIZF T LS AL DA 7 (XTI L2 X 2 4 7 .

B DB AT RS g SR B AT M A 2 Xz 8k, APNYMNESRE
WMT__class_getitem () WIARHEEZEGRK, B2 M typing.Generic 47K, XNEIWHHDH
class_getitem__ () £,

PRUEFELASMYZE EI__class_getitem () HE XIEHL T RETLIAE =T KRB A2 4% 41 mypy T PR
ANEBAEAEME B TREFERAMMIHBEA __class_getitem ().
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__class_getitem__ 5 ___getitem__

WH, (5 S EEASI — NXRF S AEIRAT R IR FE L _getitem () SEBIvE. Ak, qnsf
BRI RT A B g —A 2, MPTRERXTM__class_getitem () K. __class_getitem__ ()
AR IR A S, R 243% 1] —A> GenericAlias %42 .

i F £ 35 X obg [x] KEI, Python fRFERS £ REME T X B A9 i AR R A E W 4 W H___getitem () iF

B class_getitem _ ():

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 is 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"

)

1€ Python H1, Frfg 925 B S 2 SRR SEHl . — NIRRT %W meraclass , F H R ZEIER R
type BIENENIHITE, type WHENX__getitem (), XEWMFE list [int],dict [str, float]
fltuplelstr, bytes] XFMRIAXIRIF-FE__class_getitem () BiH:

>>> # 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'>

BRI, WR—ADRBETEN T __getitem () BHEXTTI, WG REFEAFIT . X HHIF)
— M F T ATE enum B4R 3

>>> from enum import Enum

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

(R Uakzn)
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EHE—5)
>>> # 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'>
L%
PEP 560 - %} typing Bt REZ IO X N4 class getitem (), I 4§ B3y Ie 76 ] if £ 5 5

_ class_getitem__ () MiAE _ getitem () #EAMH

3.3.6 Bl nl PRJIIR 5

object.__call__ (self[, args... ])
IR LAESL BV — ek B MY i s e LTk, W x (argl, arg2, ...)
MR F AR S N type (x) ._call  (x, argl, ...).

3.3.7 B K

ATPASE SCRA RSB A 4. B LUl 8 T/7 20 (0 313REK Jodl) sidek 4 (i ), (Bl RIH
HAWE XA H LA B RS 7 9 SO AL s O (A [ 2 AR AT 7 91 STV () BRI Ry e 5
kFHH 0 <=k < NHP N ZFIE slice WRIWKE, EAEX T HRHEHTEHE. HAMNLEBGEB 5
ﬁ% keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () [)j\&
update () ZJ5 ¥, BEAWAT AR Python ARHE F AT LRI A1 collections. abe BHHR{E T —4
MutableMapping abstract base class DAMEARIEH__getitem (), __setitem _(),__delitem__ () Hl
keys () HBMEARERGENF L. AIZFILENRIE append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () M sort () ¥, Witk Python BUFRIE 1ist XRAKE. )5,
P AR BUE B 5@ ik 8 SCF SCRIA__add (), __radd (), __iadd (), _mul__ (), _rmul__ ()
M imul () FFEREIMGE (FaPHEE) R (FBER); ENANE M E(EZEAF. oMt
W RTINS contains () FEAARVFS S A] in B8R XTBUT, in B4R
S XTSRS SRR A . 7 ANEEU RPN ERSE I icer () JrEDARVFRIROIIA UL
A AR E s XTI, dter () WMIERSRAGEE: XTSRS R A

object.__len__ (self)
W BT A ASE BN B R L Len () o WIZIBEIXTRIGK R, PA—A> >=0 8RR . BLAh, Wi—1A
MBEREN__bool () F¥EMHE__len () HiEREMERNE, WHER/RiZE P S00 M IRIE.
CPython implementation detail: 7£ CPython H', ZERK RN sys.maxsize, WEHRKFERKT sys.

maxsize JHRELLEEME (B len () Al RES 5] & OverflowError. Ll id ELE AR M K B 1k 5] %
OverflowError, XHRUWUIEN __bool () FHik.

object.__length_hint__ (self)
JA I 7 ¥ PASE L operator. length_hint () o MR X R K EMAEITE (W8 KT8/
LFR ) o RN —A >= 0 BB RIEWRA AN NotInplemented, XAWMAEL
__length_hint__ JFESEENIETER —FRALEE . B yEaii2 T I ERE, I RESRIER TGiIR.

3.4 BUHTMA.
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flE: PRl TR =A L Ik . AT

’a[l:Z] = Db

KNG N

’a[slice(l, 2, None)] =D

HoAt B A EAE . BE Y]y TiLEUZ DA None %h42.

object.__getitem__ (self, key)
P ITVALASE L self [key] BIARAT. X TFsequence JER, 2 BN N BT X4 . fifHEE 7R
BRG] (R ER S sequence F8) WIFFIRMREER UM T getitem () Jiik. WA key %Y
RIEHE, W51% TypeError; QAN PRSI FEFEE VASMUME  (TEBEATAL M S8R 5 | W R ok A 52
ZJG), WR45]% IndexError, Xt Tmapping KA, WA key AZF] CRTERR ), W5 K

KeyError,

filE: ror IEMEAAEERTIN2WIFHHE IndexError RAMEIERHUAINE] 751 1255 .

i [E: Wil B — A class B}, W] g 2 ] M R IR K 7 ¥i__class_getitem () 1M A 42
__getitem_ (). WEZH__class_getitem__ 5 _ getitem__ | fETEN .

object.__setitem__ (self, key, value)
P IEASE L] self [key] WH. EEHFWME _ getitem () M. JXFGLsM Iy vk
AL BRT 55 SR FO VB T B A N, BUR T A SRV R PR N . R IERAY key (P14 H)
FENE_getitem () JTRRYTEOLAHIA .

object.__delitem__ (self, key)
P LT L ASE B self [key] WIMIBR. EEFIE_ getitem () M. AR RILHILT L
WAL R T 75 ZEL ) A A R, SR T A ARF R R TR I RN IER Y key BT S| AW S Y
5__getitem__ () JriEMEOUM I .

object.__missing__ (self, key)

Wikl dict. getitem () FERAF|F L BRI DASEEE dict 12K self [key].
object.__iter__ (self)

BT IRAE T 2 A A BRI BRI o BT ¥R %R [l — AN F kAR 52, BRI E A
w PTG XTI, ENIZR IR T

AR G TR LT ENHRER RN E 5. A RIEREEIRTEESE typeiter —77,

object.__reversed__ (self)
IR (WEPRAFTE) 28 reversed () WEREA N LASEIE R . BV 243% [l —ASHri) AT 2
A BN A X R IA SRR

WRARPEME  reversed () FiE, W reversed () WERECR LRSI HF ML (_Ien ()
M__getitem _ ())o SCHEFFHIPMLAIXT G LANAEREWSHEAL L reversed () FrHR LAY SC B S
ST ARAL reversed () ¥k,

AR IZ AT (in Flnot in) EHE AXIEEGR AT Z BB 20 A, Adert Rl DASRHELA R4y
SROTIEIE RN EA BRI LB, AR A BSRO RADAUN AR G2
object.__contains__ (self, item)
E YR DASE BB AR IGZ SAF . AR ditem 2 self (W BUA IR I, G LR IR . X B 28,
AP 00 7 RS 14 B 7T A (P B BREAELR
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$FAREN  contains () BRI, ﬁJ‘zJ\Wﬂ'Jﬁﬁf‘ﬁ‘ Wit iter () HATIER, RIGFME
H__getitem () WIHKXFANERINL, SHE S 55 P ogta 365,

3.3.8 BHUE MY

SE SCOAF I RV BT 2R 2 . R PR A SRz S (BIAnARBEOR REUEA T AB 58 ) BTt I /7
VRN PREFA 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 XSy sn i R B RIZE (+, -, %, @, /, //, %, divmod (), pow (), **, <<, >>, &, °,
Do Bilfm, KEHXRX x + v BE, Hpx %E\Jﬁ add__ () JFYERIZEM— LB, WP <.
_add__(y). __divmod__ () FFRMESFNTRM__floordiv__ () M__mod__ (), EAMILM
KRB truediv_ (). WEERARE SR =IO NE pow O ¥, W__pow () BYE LW
AR TR =S4

R BT E AP R R— DA S ST ISR T2, B %R Not Implemented.

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

object.__rmul__ (self, other)
object._ _rmatmul__ (self, other)
object.__rtruediv___ (self, other)
object.__rfloordiv___ (self, other)

object.__rmod___ (self, other)

object.__rdivmod__ (self, other)

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

object.__rlshift__ (self, other)

object.__rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor___ (self, other)

object.__ror__ (self, other)
H X S ok SE LR SO (3t ) gy —#ERISRIZ S (+, -, %, €, /, //, %, divmod (), pow (),
KL<, >>08, 0, 1) X BERT B PR BN S HE AR EROR SR Y B 5 Hﬂﬁ/\ﬁsfﬁﬁ*ﬁiﬂﬂﬂﬂfiiﬁﬂi o
BN, kFEkLX x - vE, Hbhy BREA_ rsub_ () FEREH—ASE], WY x._ sub__(y)
1R [8] NotImplemented Bt 2= v.__rsub__ (x).

R =ICRY pow O IPARSZARM__rpow__ () (BASRHIFARBLIN 2 KL 52 2%)
3 LY Ik BTN, SOTREE NotInplenented. MRMERMEBSEIMEIMEATE, HIERES

W None — IR i b 12 2 S ILE’J*E}XAGI%
’?I;]XTTWI_J%EAE’HM’E&“& HRARR 75 - Bl — RIS\ e B AP R SR A SR Y

3.3. KBk AR 39
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M) AR RERCR AU e B R R B — A T2, B TR TR B S SR s, Wy
VA T2 MR RS R . BT T A0V 72K A B R P

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)
P X eI R LY AR (+=, —=, *=, 6=, /=, //=, %=, ¥*=, <<=, >>=, &=, "=, | =), KXy

RN AT B BRI (Vﬂﬁlself) %FJ_IE]Z%%( SR (B A AN self)o QRIS TTIERYUE
S, AR SRR [l 1R 23 75{2 Bian, iR xR BA_ iadd () TIIRRIZER)— AL,

M x += y?ﬁ£1ﬁ?x = x.__iadd__ TEWEE x + vy BRI —FERERE x.__add__(y)
y._ radd__ (x). FERERELT, §° %L&tﬁ"‘f?ﬁﬁﬂi?ﬁﬂ;ﬁﬁ’] fii% (2, fag-augmented-assignment-tuple-

error), {HIIt Tﬁ%ﬁl:mﬁ%*%@ﬁﬁ*/\éﬂﬁiiﬁ/ >

#iE: BT > = B ECHLRIAEAE — R, IXT_lpOW_() {H2:R ] Not Implemented [2%F
TeEMHRE] x.__pow__(y) Mly.__rpow__ (x). IANIRFE Python 3.10 Hg &Ik

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

VAP T R DASCBL— TCEARIEE (-, +, abs () Al ~).

object.__complex__ (self)
object.__int__ (self)
object.__float__ (self)
T K 27 30 DA S B Y BB B complex (), int () Fil £loat (). W 243R 1] MR 2K R .

object.__index__ (self)
P TR PASEBE operator. index () PAK Python 5 B Jo 5 HRF A X0 G 40 hy BE RO 5L 14 3 15
(Blany) 7 802 WER bin (), hex () il oct () BKE0. FFERTERIIETF N S8 TRBECEA. WA
AR ] — A HEH

WMRKEN __int_ (), __float_ () Fl_complex__ () WAINFNERE int (), £loat () Fl
complex () ¥fFE N index_ ().

object.__round_ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
iﬁ]ﬂ?ﬁ%ﬁ?ﬁlfy\ifﬂlﬂﬁuﬁ round () PAK math K%K trunc (), floor () fl ceil (). BT H
g % xouna. () HOSBE SR R RS 4 04 BT e oeal G4

int),
W int_ () B___index_ () WRBE NN ERE int () £PERE_ trunc (),
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3.3.9 with ity I F3CEMEN

EFXERER—INE, EEXTHEIITw ch BRI EHES B TR E 30 BN SCEBRER AL FEAE AR
BB B R SCARATAC RS S, B with 184 (FEwith & &) WA, (H2 ] DR S B
BN EREH .

R SUE BRI B R AR S A A SRR, BUE TR IR, PRI SO SRS
BT LT UEBEIRMEZ(E S, 1§25 typecontextmanager .

object.__enter__ (self)
PEALS WX G RAIZATI TR 3o with IR 2 G EX N TIRR R BIES] as TR 382/ B AR,
WARA B -

object.__exit__ (self, exc_type, exc_value, traceback)
B SRR W R s T B R SN SEEA T S LTSGR RE . R BT Ra i
B, =ASEERR None.

RGBT E, I A B AR R (RDRE e B e% ), W 2R Wl B e, ARG, SR
HEIR H 5 TR IE AR AL P

WHER exit () HEAMIZEHG|KBUHE AT, X2 ERTIT.
hz%:
PEP 343 - ”with” i&4J) Python with {EHRIRTERIE . TRARS.

3.3.10 wokJiikdk

X E LKL, R T AR B SR I SUPRAIEAE g SCT R RIS P I REIE AR AR IR, TR BESE
SAEMRIBI T o ZAT e A T RIS &5 R .

>>> class C:

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

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

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

BEAT 0 H )5 00 B BEAE T 6 45 S8 B RAE N0 BT A W A & SRR JLASFEIR 7 YR IN__hash_ ()
%ﬂ_repr_&() o WERXLETER A AR MM TG AERIR, WS EAIIERERXTR B 5 KR
FHIRF S R W

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

PR AR5 SO IE A AR R — 2R I DT A A AR ORI, T LA e A R IR 7 1
IS 83t S 31 4 5 R A

3.3. KBk AR 41



https://www.python.org/dev/peps/pep-0343

The Python Language Reference, #%[E] 3.9.19

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

True

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

BT T IEE TS &I S S AT LB E N, RRRT AR RIS &S getattribute. () J5
RN RE O YO E AUPIVERS

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

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

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

DA Ged getattribute () HLEHIAMRREAS NRHE B MR L 7 R0 23 1E], HACH 24k
T SERE R R VAN B RIS (RRIR IR must WMTBCEAEIN G B B E VAT IR A& — B b AR Aoie i
iDE

3.4 bR

3.4.1 WEHERAS
awaitable SR EFSLIMT__await_ () Fi¥E. Masync def BREGREW 2T 2 BRI EE 014 .

#El: MHHA types.coroutine () 8 asyncio.coroutine () MLk 281K [\ (R generator iterator
MEWET SRS, (HEMDFRER __await_ ().

object.__await__ (self)

Wh AR ] —A~iterator . 24 4% B Sk 52 Mawaitable %4, N, asyncio.Future SZIL T 7 ¥ PA

Hawait FkHHEE
3.5 OB A
hz%:

PEP 492 1 fift 7 % n] SR X R TR (5 B
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3.4.2 x4

A2 7 J@ Tawaitable 35: . tMFEMIHAT AT AEATEH__awaic_ () IFERHELGE sG] M FEE5 Ak
TR M, ERARST K StopIteration, MZFHM value BHRAFBEREME. WS L T F
W, EatERSRERE A WERN Y EET| AR stopIteration FH,
PMEREA TS M, BT T AR R Y ¥k (B Wk i 25 - R0 7 k). (B2, SAEA
[, PREIFA B SRR,
3.5.2 WU s SRF B AL — R K55 & RuntimeError,
coroutine.send (value)
FHGERZ I RR AT . R value i None , HR2ZGXBAHY THIFE __await_ () PrRERERZFHT
—I, WS value Nk None, W HERFRITL FEIMEHE M ER I send () k. HEER (RN
i, stopIteration g2 7% ) K5 Lk awaic () REMEIFTIEICHEERAH

coroutine.throw (value)

coroutine.throw(gweL1WMeLﬂuaﬁmk]])
TEMMENG R E R R . W RIEA L MR R SRS chrow () 5k, WRAFEM T
W AW, ZRE R ST k. HE2R (GRIEE, stopIteration Biug AR ) #5 1
WX __await__ () RIEMEFATIERMEGERAF . AHRAZ R RTERE N R, WA 25 7

coroutine.close ()
W B WA R H IR . WURM R, T BB SRR R M £ R4
Mclose () ik, WRAEZ L. RIGEXFEHATIK GeneratorExit, G HIEHH
8. W5, WESECHCERITT, RMEERARgE 5.

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

3.4.3 5Lk iUEs

R ik K EATDAEH _ anext_ FEHHH SR,
SEEREfEasyne for BRI,

object.__aiter__ (self)
WAAFGR Bl —A> 5 1% R BERT R

object.__anext__ (self)
WA ] —A T S A ok R AR A T — G2 R . B REHRIN B%Z5] K% stopAsyncIteration
B iR,

S A R I — 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 OB
3.7 R SE: AE Python 3.7 Z i, __aiter () WJRAIRII—A> T S 4525 ZIHRRGARIT N7 ik 13

3.4. bR 43
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M Python 3.7 ¥y, __aiter () WAURM—DFRPEAENR o RIEFTHALN REFF 2L TypeError
BiR.

3.4.4 52 I P SCAS RIS

FHETXFRER ETXUEREM—F, BB _aenter Ml __aexit_ JrikiEEdT.
S B SCEBgR Easyne with iR

object.__aenter__ (self)
EEX FERUT__enter (), ARSI ELAEREI—A T F 444 £,
object.__aexit__ (self, exc_type, exc_value, traceback)

TEHE S ERMT __exit_ (), (CARIRGNEELALREl—A> T F 35 %,
S B SR BRI — AR

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

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

3.5 BB

(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

45
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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

W gLobal AN BIAE—AASHrR DT A 028 0 BT 46 1 44 PR (8 8T 2 A B J2= i 44 25 ) A X
ARRIPERIGI o APRTERR =24 N R IR i R 44 25 ), A 6 S i R R AR i) iy 44 25
], PAKAE A4 25 (A B builtins BG4 2500 . A Rif s 2SI e R . ARARAEH PR B e 44
PR, PHERNEMA 2. global i HAMNT FrAa H TS 4 FRid 6 2 Ao

global i) [A— QR B & FR 48 BA AR A VR Sk R —A A i 22 A ol f 5 P delboly — 4%
global if41), % H MR AU ER R E .

nonlocal i) MG 24 FRA 1 2 B ol 6 & eR B RSP IR AL B . SRR E A PR AE TAT
iy 5 R A P B P UREAE 2R R 5| & SyntaxError.,

BHRAME ISR — R A B3R . — A R SO B 4 __main_ .

R S IRVA R 4y exec () Fl eval () MIZEUR A FRENT LN SCOPRRRIRIE DL, J8E SO W] REGE 1T
SE XAPRIYATRATIE R o X 2E5 | LR IE 55 040 FRARAT LU, (9 b 2 AAE TR P 04 A B AR 2R iy
A AL . JE a8 2SR ORI JRIE 7 . AESACR B E S48 PRI VR T S B R i 12K
(M E 22 SR s o i DL AW e S e N L S W G SO s i WS /S (W1 D o G TR
SR . X ERE DA T AU R & R

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

a

class A:
b =

4.2.3 WE M A MRSZ IR T

CPython implementation detail: Ffj F'R R %8l _ builtins_ , P4 UREJE TSCMany. A
N B 2 B YR import builtins AN RS SOz ) B PE .

5= H B P TR I PN A 44 25 TR SE Br bRl A e R S R R A K __builtins_
AR BN: XYL R AT A (G — MO 20 AZ S ) o BOAE LT, 47
_ main_ EHLdE, _ builtins_ ELEMNEREY builtins; SFE R A HABAY PR, _ builtins_
& builtins B H S FHP)—DHI%4 .
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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#Hras ARSI ELZA T 632 (BIANFAABIRED) WmET] K 55 . Python FEfF AT PAM L raise
B RAMG | KGR . pEAAMREE cry .. except IRFPRIGEN . KB finally FAIATHH AR
SETHIRARD, EIFAALPERE, 2ToieZ Bl R AR R AR S R A T

Python [R5 ERAMBIOR T2 “A 1" B S AeBRaR n] AR A TR A, HAES RS AT, (HE
AREME R IR AR B R O B (AR A TOUZ BT A S AT R BL)

B EARPUE B, RS S Z LR IIT, BRI EAGC E RS . T2 AL, B
EATERREIHIEE , PRI 47N systemExit KR,

ORI PRI . except TRSMKIESLHIRIIORTERE: BT | HSLHIRSEBSOR IR F &
Ko EPINEIE A B AR, T R AR IS S

e 5

HilF: 524 E R 2 Python APL LU . L7 TTRELE Python JHEIHISA I R 8 2 i % A il ,
0 T 2 WA AR 3 A 0 P R

TS Hiry 15 &) N E oy AR DA K raise 1 &) AN N ra i se (BRI RGHEIA .

(Efeee

U B R 2 1R 25 S B AR AT AR R TE R R A R B AR T

43. B 47
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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.

49
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5.1 importlib

importlib BHHEHE T FEH APL R 5 R ARSI T H.. Bl importlib. import_module ()
PR TN ER __import_ () BEHERE. TEHE HLAY APL AR AR AN . B2 HESHE
importlib JFE Y.

5.2 1y

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
B K, ﬁ&ﬁﬂﬁ_path JEPERIBRAER S e R

JIABREAE AT TR 5HCEA XA, 5 Python 4R e @M MiEE—3. B
WARW R — 2N email W, XNGH XA NS N email .mime B F A KZ T HI4H
email.mime.text BT,

5.21 ‘FH

Python & LT PIFRAMAL, A& Mldr &= . FAA R LS MARA, EfIFE Python 3.2 J 2 A

MEAFE. HREEHEA - MMIE __init_ .py XA HREALH. Y- PEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 =W P4 PR, __init_ .py

%%TU\@/‘ AR AT o B A0 5 /4 Python AUABAH (LA AUAS, Python REFEATHA G A IS A IR &4k
jé

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

53. fI% 51


https://www.python.org/dev/peps/pep-0420

The Python Language Reference, #%[E] 3.9.19

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

JFH spam/__init__.py THITFIATHEA:

from .foo import Foo

IR AT R FBAGFHE £oo Fl Foo A FREPEIRMF] spam b
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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

64 Chapter 6. £k



The Python Language Reference, 3%(E] 3.9.19

— 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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TEAE IR AR ZRB A OE SRS IS, AZAEPRIBGE — MER A . 52 for TRASERZEM for 1
A N AL AT 26 PR ICIRAE SN2 AR RN BORAE, UM BT RE SO s 72 MUl kAR R {E. Bl

: (x*y for x in range (10) for y in range(x, x+10)).

45 5 K — D SRR T DA . PR S ILA A
ﬁfﬁﬁ%$ﬁ§ﬂiﬁ%§%ﬂsﬁﬂi%%ﬁﬂﬁﬁwﬁ7 SR AR A A T yield Ml yield from 3
1A T\

IR A Rk N asyne for PAEawaitc Kk, WFKN FF £ m B RE X FPAEMGRRENX
SR —AH R AR R, N SRET R R AR S £ K E).

3.6 BUBTINA: 5IA T SRl ae ik

3.7 S A#: 7 Python 3.7 Z i, A EMAR RN H B asyne def I HBL. M 3.7 106, TR LT
AT PAE ) 2l AR il ek

3.8 WU yield fll yield £rom ZEMIRASHOTE ISP CLREEE I

6.2.9 yield ik

yield_atom = "(" yield expression ")"
yield_expression = "yield" [expression_list | "from" expression]

yield 55 R AL E X generator FRELE asynchronous generator BRETIN A 4 F 2] [ I H BEXE BRBUE i B A
TE— R EUA AT yield b XA pREE i — N AR PR EL, MAE—Tasyne def BREUH AR
B AR SR B 1 b A s eR A B

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

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

M ENT 2N SN A S 2, vield kARG VEIE N T L B S CMI AR il 2k AT
2 AR I — 53«

3.8 MR AE: A% 1EAE S BUE T ORI s a8 s B VI ] yield ik
TR AR S R A A S A PR A AR A R A AR B

AR R R ECHA s, BRI AR, PR ES . AR A A R A s eR AR A
7o M AR — DI E R A, AR S BT IR AT . X2 — E AT — 1 yield ik
A, FEMCHATR R, AR 1R8] expression_list WH. )G, TATUHTE IR
SR E TR, WHERHAR RN E, TEHRE, WKL R PR . A I8 A A2 1
FHRIE—ADTVE, AR R BRI AT . I R E s 1T yield ik =X H2 — bRk F0JH F 1% 0 58
8 WG yield Rk W EERI T BB BRI AT WERAIE  next_ () GEHIESTE
HWEM for B2 next () KM IBALERHZ None., B, WM send (), WAL R 2 AL 1%L send
TERE.

JTA I S AR AR R A S VMR AR AL BAT yield 2k, ENRAZANANR, I HENMPIT T Ak EE
%o W — 1) DX )2 A2 AR bR BSOS BB I FE BT yield J5 32 25 W LR PA T 458 AL & R 21 A i #s n e

et ry SR8 T AR (B FRF yield Fahae ASRARMERAE (P25 RGN 2wl PR R tsc % 1m0 455
A WENAT, R RS cLose () Jrik. close Ik AAVMEATHEIRY £inal ly TH1HAT.

M yield from <expr> B, FrgfAyRIAALATZE— A IEARG. RAGZ AR P AL R {E
SR IB L MR A AR B . ARATE L send () A AMEPA AR E S t hrow () 1 AW 55
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WRA TGS E WS4 TEERES . MRAZXFEI, W 4send () $51k AttributeError 5§
TypeError, [fithrow () FF37RI5| KB AR 546 .

R EZERERTE T, 5K stopIteration BN value JEMHES BN yield ik E. © 0 PATES]
)k StopIteration If#i Ui s, Mo AME TR REE A E R A ahbid (Gl 74 iR
[l —AME) .

33 R U5l yield from <expr> DAZFREEMIA — DT AN
2 yield Fh xR M TE AT M ME— ki, 3655 T DA IS o
W%
PEP 255 - ik k2% 7€ Python Hofil A A i Fily 1 e 1 d 1AL
PEP 342 - jiiid Bum %7k a5 9B pp AR 3450 RS APT AR 4RI, A RT DARE VTR B A PR .
PEP 380 - 44 T 285 5] A vield_from iBVEDL T (ML ZEFELS T4 R 2R .
PEP 525 - S/ s it 45 VR eR B0 A LS T BEXT PEP 492 HEF T4 R 1.

A - AR W 5 i

XAST/NTHE T A AR B A I . BT T2 1 AR Bt e B T
TR M C AR T IR A AT iR 251 & valueError R,

generator.__next__ ()
FE iG> AR B AR R AR AT B A B IR AT Y yield SRk A7 BRI AT, 24— A s B E0E
i next__ () FEWEPATES, METH yield Rk X B2 BUEA None. Pl dR S PATHI T —4>
yield #3530, H expression_list WESIRIS  next_ () WRAZE . WRARSEAAET
—/MEE L, WK% stopTteration Fi,

BT AR R A, Bl for PR EUE NERY next () BK%L

generator.send (value)
PWILARATH 1) R TR PR AL KR —AMH. value ZHCRF IR 24T yield FHAXMEER . send () kS
IR A RS B AR R —AMEL, BUE AR AR A T A N MER W 5] & StopIteration,
ﬂ:‘lﬂjﬂ% send () RJFENEAFET, BEHPA None fERTHASEL, BB A AT AEUERY yield 3
LYW

generator.throw (value)

generator.throw (type[, value[, traceback] ])
TEAE AL E S| K — A2, R BNZAE S R BT ™ AR T — M. AR A S TR
—AMERRE, M5 % stopIteration 5. WIERA M REQLAMIREAN TR, SETILT
H—RE, WiZRESPERE AT

TEMBN ST, HR AR R R WS, BT raise XEEFHITT

HIE R T A, WS RREE A4, G | IHCA Python HIRBI. type S R—A~
&, 1 value N R— A5 S50 o MR ARSRHE value, WIRHJEFH type #4185 25 R AREL— 5561 . anif424t T
traceback, R ER T L, B WALMAEAELE value P __traceback__ JEMEARS A

generator.close ()
T A BB IE W B 5| K GeneratorExit. W Z GAE KA RN TEHEEL., XHBE] X
GeneratorExit (H-F AR H) W 5P H & S T # . R A i as 7= A T —MME, KM
25|k RuntimeError. WIRAMAG | KAEMHATE, EXWERHATHAE . WRERSCEH T
R IERIBH W close () NefUTAmd,
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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 (value)

coroutine agen.athrow (type[, value[, traceback] ])
R DA ERE S, ERTER P AN FN AU ES | K type RN R, HREHZAE A R AT
FPHER T —AMA, HAE N5 AH) stopTteration S, WUERF DA MEHEA 7L N — MESURH
WS AT SRR G| K stopAsyncIteration b, WURA NS R ECA MRE AR FH ., 23]
KT H—A5H, W TSGR GOBATIZ 5 2R 4 T SE R R 3

coroutine agen.aclose ()
R —ATTEERERT R, B AEIBAT I ) S 20 A 1At o BCR A L B A — > GeneratorExit. 4
Rz S R A RAGE B . R EG| K GeneratorExit (H T AR KL 7 H) Wk [0 (1) 7] 45
FEX R K51 K stopTteration . JEZeii 1 540 AR 0t BT 3 A1 A A An] HE A T 45 R X e 51 &
StopAsyncIteration SF# . WERFEA ML E T —AME, ZTHEHFNSL 454 RuntimeError,
SRS 20 s T | AT HAL S5, BB T SRR R . R P A C 2 h T 57
HEOER BN EZMH aclose () PR — AR ST FH AT E RS

6.3 By

R AEE 5 H iR RIS E B BRI
primary = atom | attributeref | subscription | slicing | call

6.3.1 JaEtE5 I
JEAET T i A — ) s — 4 B S

attributeref = primary identifier

B B AR — A SCRR IR T BB R 52, ZHOTRE SR BIEG I . BE %N R S Bk Ak
AR EARIRAT A AR JE . XA A el . getattr () JPIRREE S AR EIEA T
M, W51 % AttributeError F&. HIMAYTE, " AR I FEBUAMEARIALRT SR E . X7 — &
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PEG IR 2 YORAET BE AL AN AR 52

6.3.2 fhiL

A5 WS BIHATHIRAE B R 2 MR A PR IeR . A2 2 % AT
Y5223 [5]—~ GenericAlias X} 42 .

subscription = primary "[" expression_list "]"

M AN, FERERR R I BN 2k 5 b A TR A

J5 B 25 WL B R AE R — A SR BB AR X R — X R ]l o A B X getitem ()
M_class_getitem () BH P Z — R CRFMECERME. YA, Rk X9 R SKE S5 R
WAL g LA L i —A e X TR __class_getitem  TMiAsg __getitem  WYEHZANTY,
B R__class_getitem__ 5 __ getitem__,

WRFXAIN RO G RO MES, ERPOREN U EZREXGEP A ZAEHM tuple, LM T,
FR A FRFA KA R 51 2 ME— 8 53 1R

XFAENR, AMFREXT SRR getitem () HATHBURE:

Lowte QPRI — A mapping, WIZIKASNFLBUERAE N — > AZBRIS D ERXT S, il
BAE S AEI PR ORI R (. P BB — A0 72 dict 2K,

2. J¥H). AARRERLE—sequence, WFRRAINFABURAE A —A int —A> slice (WIFIHIA/NTT BT
W) WEFHIEMGITEHE str, 1ist fl tuple 552,

IEREERNIERAE 57 i RS S IRRR IR B k. A, B PR AL Tl g 45 K515 Iy 31
KRR NRGSH__getitem () FiE, BFILZFIRUL, < [-1] RHEE < f5HJE—0. 455RE0NHh
—ANTFF 4 H B AR AL, IR E SRR G | S B H (WEIFRITHED) « T 5]
SRR SR TR getitem () FEHr, PRI ST VAR 120075 28 i b R D b S 45
??;Pi%*ﬁ%ﬁﬂ%é@f?ﬂ, H I 4. FRIFAR Ml 8L 2 K R I — AN F AR
TR

6.3.3 Ui

PRTEF NS (P4, JeHER) P BN SRR I. ) R AT AR RK A R IR de 1
R HE bR TR AT

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BRAR Y I SURTE AR — WS ATIER A AR AR VR R BRI R 5135, AL ATl (R
WA M YLF o O CANERRAROINA S, ol ad s SCR AR DU M IO e A U0 R R R X
Pl SC (DR B FARA S ER Ut 8 T e i) .

DI B SCUTR Bk o B i — AR T T U R B SRR A i Y B AT RG] (5 0 0 R R i
M__getitem () J7ik) o WERPIF AR E E D —DiES, WK — A& ) B iy o4

expression
expression
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 %% .
W el e RN truedive () Fl__floordiv__ () F¥EFRBE L.

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:

82 Chapter 6. £k



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).

R GRAE) B AR S 0] VRS T B35S SO 365 09, HARERAER DU Oy s I e 3.
o MR BERTIENEHANES . vAVESTRIES WK E-— IR, W RRES 1% E .
o A

- 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 .
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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]]

IR A RMAAK, Wraise KEHT| R YHIEALH R, EWEARN E ey 78 . WRYHIBA
HEh R, WA51% Runt imeError SRAR/R AL T #iR.

TG, raise RIFH—DFRIBACRE N REN G BN BaseException B FRuSLBl. MRE
e, YT B Sl AT SR L BRI R R I S

SR KRR LB, EEHIA L.

U G K 2 H BB R R KB B __traceback_ JEfE, ZEMEEWE
. AT ABIEE— AR ] with_traceback () FHE (ZERHR A — i SL B, HRF R
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SN HSE) HEREACHRIWIXTS, Xk like so:

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

from THMTFHEHIE: WRAZTH, WG A Rk XA 57— AR SRR Ak
e R EG, BXRHERNTER __cause_ JRIEBCREREIINGI KA . MR ZERAARE P RFEE,
XA FERFL B BT A U S S BIRH A __cause JRPERIRIRBIBNG | A58 . QRIS I R H

RPAEBE, WA FAR T B o

>>> 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

PE:

M E A A S AR BRI A0 SR T A S 5] e SR BIL ) 2 B R AR . T DA A

Hexcept Wi finally FhAJEEwith HARAB. ZHi2E R RBEE R FHA __context__

&

>>> 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 FAJHEE None Rl ZCH AN ASI:

>>> 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

AXRRENEZEL L7 — A, ARCIHRERELfEry &6 — & E.
3.3 iR None ME AT HAE raise X from Y P Y.
3.3 U i __suppress_context__ J@MRMGIFE LT XA ER.

7.8. raise ifh)

89




The Python Language Reference, #%[E] 3.9.19

7.9 break 4]

break_stmt = "break™"

mgﬂﬁﬁﬁtﬂéﬁm?mrﬁmueﬁ%ﬁﬁ%%ﬁ@,@Kéﬁ%?ﬁﬁ%ﬂ%%@ﬁﬁ%%i%
RER AR

ERALRILNINEIER, R LR else T4), WAt 4.
WER—Afor ThERfibreak FTAL,, RRFRAYEE G H An 2 PREFH 2 Al -

%ﬁ;%kﬁﬁﬂﬁ%ﬁﬂfﬁﬁTMauy?ﬂ%uy%ﬂﬁ,ﬁfhmﬂy¥@%%ﬁﬁﬁ%EﬁEE%
THZAEE -

7.10 continue i&H)

continue_stmt = "continue"

continue fEIE RS MBLT for siwhile MEFRFHREM MM, (BA S H BT R IEER ARAY o8 Bl 38
X, ERREERATIRAL R SNE TR — K

Ycontinue ¥IERITAE H —AAH finally TAI cry AN, % finally FA)&EHPATR G HE
IEFFIRTEERI N —A 4K .

7.11 import ifEHy

import_stmt

"import" module ["as" identifier] ("," module ["as" identifier])*

| "from" relative _module "import" identifier ["as" identifier]

("," identifier ["as" identifier])*

| "from" relative_module "import" " (" identifier ["as" identifier]

("," identifier ["as" identifier])* [","] ™))"
| "from" relative_module "import" "*"
(identifier ".")* identifier

"."* module | "."+

LAY import ] (R from T4)) Sy AT
L AR — MR, AR R 2 BT W R (B .
2. fEfRyi e 2318 ool impo rt TR KA ST PR R AR T0E L— DB A4 55

MIEMA G ZAD T4 (HEES o) KRS 25 PR XA 70 43 ST, 0 [ 28 540 4 43 B 57 1Y
import 4] —FE.

B IR E PR AT 7 A\ A 28 — AP PR e, P R 1 S A 2 R
AR, PARAT T il ARG T A TR . R P AR RN, WA BESEIARI Tk 2,
SRR ICEIR , AR A TR AR I 2 A T 4 iR

AN R SRR SR g, WRT PASE Ik AR = Ffy X — 2 ARyl i 44 25 o)
o WP AR JEH A as, WA as Z RIS 40 E B BT AR
o WRBAIREHALFR, AT ARIBER e Z R, WIBLER Y23 e 9 48 e 21 ey an 44 2 (Rl R

module
relative_module
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X B ARG | -

o WERBE T AR TR S5 JZ A, B SR ) S5 i J2 % LI 44 PR B0 31 Jeyib i 44 25 1B
NXF I E AT o BT S AR DA T 58 B KR i 24 B o ) i AN RE LT

from JEAHH 1 AR S B AT — s
1 & From TR E B, QG D BHA 2 MBI WG AR
2. X F import AR E R MRS
L. KA S AR A %48 PR JE
2. WAIEA, HRSARAZATRTES, KRG A S AR A %R
3. QAR ZEM:, W5k ImportError.
4. BETE, FEXFRER T ARG 420, WRA as AN A @ WAk, N6

B2 PR
Bian:
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

WRARRFF I RGN — DS (), WHEBLER e ST A SRR i mport TE/A) BT 7E R A1 4k
I B Ry 4 230

— AL E S R 8 AR R IR A 44 S A A — A a1l ARRRERER: WA E
SC, BRAUR AT, KA IO AT E LS A AR £ __all PR SRS
BN AAFH BN STEAE. R __all  BCAPUE S, WAHAFRASE AR S a4 25 18] 4 E)
HIFPA AR LA R RIZTF A O ) AT FR. __all WGBS AT APL BRI H ARl BN 1A
JET APL—RIr I (BIAIAERESR NS ARG T 14 AR ) o

HEAPEXM A - from module import * - AUFERHER FPaif. 2lfE R ko P i HE
¥5| k& SyntaxError,

I BT AR, R SR LT AR g — MR g S — M2 R, AT RATE
[ — e JZ A A TA A, AR S A FK . Sl TE From 2 JE36 E el (0 i (i R8s 5
AT ATEANFE B DI A PRI 0 T 8 BAFE Y i G2 R h 2L E 2 9 . — D ElE A s RZn 2T AW
W FTFER S mT L, A S S FR LW — M ER. =S FR B, KIS, Wik 8T
from . import mod W TN E N pkg WNE—MEEL, WERZVRRESA pkg.mod, QERVRIAT from
. .subpkg?2 import mod BfEFAMIE N pkg. subpkgl NIFRESA pkg. subpkg2.mod. A KIAXFA
HIFE VLIRS AE et 50—,

importlib.import_module () BHEHE IR AEH AU E BT AR N RS .

Bl & —A H i F 4 import M 2 #( 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 A58 2 B A FRIETE RS o AR S 8, (RSP %S, M ATARA A SRR RTIRE . $25: NE
PRE range () 2Rl EAR LTS, & T Pascal HiY for 1 := a to b do XFEE;
U0 1ist (range (3)) £REFFE [0, 1, 2],

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

%iﬁﬂlﬂ;ﬁ?ﬁt%ﬂiﬁiﬁo X PEURB R PR, BEG0 I T I X A 9 (8 U A SR Bl e )
. B

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

except TARE—N RSN RAAIBYE. S ry TAPIESHREN, WAL AT AL AR g
f. M eoy T RAERUN, FRIBM R NNE. IRRE A except T 1 R 5
ESHHIVERCHY 7). WAL ISR except 74, BTG 1 EAFICRAERTSA . Pty
FBING excopt T, URIALHAN, WIRSIAE S RAMSH WE", WK TARITR S 5 .
WA EAGRSBRARIRI ARSI £ 5K, SARERSFTHRNRO PELIA A, IR
SRR

WRBA except TG R RIS, W2 AE R ARSI A A EL v F Ak ARS8 R s A PR

UISRAEXT except TA)3k Y FIRASREM T 1505, WEORIFAEBRER IR WGl . FHAE A AU A1
MR R B R (B ERBA oy BRGNS ) .

Y E| A UCACH) except TAIIY, A FAFPIRIELT % except THITE as KT ZIGHEN AR, WRAFAE
BEOCHE T, I HIX except TRJMCFFBIAT. I except THJARAAUA AT PATIFA0MR . M EIA TR

' R SR A SRR, BAEE A final ly FHIEMSIE T H—NRE. HTENRESFERBREHEL.
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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’?H'J’Uu (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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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 |

119


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526

The Python Language Reference, #%[E] 3.9.19

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
1#[F] (implicit conversion) ##F2. A, int (3.15) Ei§iFEiEFIEREd 3, HYE 3+4.5 1, 5]
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
IEHAL (normalize) EMARIAGME, Biltn, % £float (3)+4.5 MARERIE 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 (H4HMY) W —H4EH % 2 C-contiguous T & Fortran contiguous, HI|'E € FE Y] Ho 1 (B2 i 45
B, Z4E (zero-dimensional) 1Y %EfH [m &S /& C K Fortran contiguous. 7E—%## (one-dimensional) 41| H, 4%
T H Wb ZHAE RO I8 A v O S AR AR HE S, T R S T 2 0 B P AR . AE 2 41 (multidimensional)
C-contiguous [# 41 v, Fewr 15 #5007 1k 0 NE 7 515 79 450 5 B I, el — RTS8k, SR, 7
Fortran contiguous [ rfr, S5—1{R 25 iy 5 bl

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 (JZHIMIE]) W SHULMnpe; H N list B dict XM E % AT L2 7 FMizft.
WA S 2R 424 PEP 483, PEP 484, PEP 585 fl typing Hilk,
GIL #52(Elglobal interpreter lock (430 H 22858H) .

global interpreter lock (M{FLEANS) CPython BT AOMER], 1 DARE PR AR A — AT 45 Ak
AT Python [bytecode ({7 TCALM) o« B MR (AEREMERRE], 0dict) HEjHEG
[E1f 7775 (concurrent access) ffg i, UL n] DA {k CPython FYELIE. $HE B Essan, S Eisads
W25 I Z A T4% (multi-threaded), {HACE & & i ik 1 22 pE PR 25 AU MRS REER AL A0 — KGR - P47 1

(parallelism),

SR, AL FERAL, MR W R R =, BT Rk e AT R A e A (B SR T B AR
(computationally-intensive) /L5, T PAMERS GIL. H4b, fFE#4T VO I, GIL 442 &9 i .

2SS TR TA | R (DASE s RS Al R S S s ORI B ) 1 R )
[ElE— i B — B FEE R, stie A iRk, —RE, FERREMAnetE, aHerEes
[EIMERT 2, AT 8 o P AR AR

hash-based pyc (HEGUHEN) pyc) —f{H (LTCALES (bytecode) T A7, & FI A DB T AN 2 38F B LA A R 1Y
ARG, RHEE HA R, @2 E % 655 may LA

hashable (W4RIFY) 01 5 — 4 P 47 — {4 (FVAEL, % £ 46 302k o D00 o R P38 (2 7 2 —
fH__hash__ () method) , FLATBULALMF IR LBE (% —H__cq_ () method) , MIEVEH;
ST A EM . omess RITHI 0 2 T A, & s BB AR A L

] HEEIYE (hashability) (B4 {F 1] 1 dictionary (F°4it) RYSEA set (SE6) MR, HIEELLERAS
R TE HE A T A ENEL

K2 B¥) Python A ] 8 [y (4402 vl ST s nls g 288 (B4 list of dictionary) [EIARAE; iR
SRz sy (B tple (JOAL) A frozenset) , RAE EMAYCE T EER, A S A 20 #ER .
TR R E 2 class (B, HIGE Sy (- @rgi EEEE T AR E G . e 7 A LU RS 2 AN A 4R
(Bdre Mg i), e M sEEERRATE B EMK 1d ) .

IDLE Python f¥] Integrated Development Environment (¥4 59483845 ) . IDLE 2 —{f £ A1) S ge i B R 2s i
5%, ‘B Python PEEHERESTIRA— R AL .

immutable (Anf88¥pff) — A EEERYIE. RATEYEOEET . FHA wple (Jol) . EHYLT
TEANRERESCE Y . R — R R A (b ZEBE A, A S, — BT 1 e e A5 2 ) A
Wby, P E A @, B dictionary (L) A —(E 8.

import path (FEABFE) —AfiE (Bivk e A) f5I5R, ARSI B 1E import B, Erifipath based
finder (FERABALH AR ) RBRALOAIE . 7E import M, LI ESFIEH ZHH sys.path, H
AT EAT (subpackage) 17, ‘EWRAAERHHELEMN __path_ @,

importing (FEA) —fiiEfE. —fEGIALH A Python FEAAG W] AZ B UL AR, 1) — AL+ i) Python £&
AAGHE

importer (FEAZS) —MHREESR LBABANYIE; BB inder (F42%) Widloader (BALF) Pt

interactive (7)) Python £ H.B) XN AR, 18R R VR AT ATE ELRE & (9478 7 0l A BOA sURE S
X, CHPTEMERAER EMEER . QEEH) python, ANTFEAEMSIH (W] RERE 4 IRIK B
EEERIRE) . E RN SR A A AR R E R s (FFRCAE help(x)) .
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interpreted (i) Python j& i El#iE = SEHRTERE T, NI A WA T REA LEN, IEA (LT
15 (bytecode) HrkAf AFTE . TEHRN IR ﬁﬁﬁ fﬁuﬁfﬁ%&kﬁ, AT AR ST o) — A TR, 28
BFATE .. HEl Sl i oA BN EE / BREEE, ANl e MRl o s T A g .
Wtk Flinteractive (LB .

interpreter shutdown (ELi#25BHPH) 7 Python BLREaR9i ZORBAPHIE, B i A —(ERrIRR B, 763 E Bl
FE T R B R, 9 SRR AR R 43R B SR R A A . Bt 2 RIE Y 32 3R @)k 25 (garbage collector ),
15 AEEVME 2505 1 2 B 2 W A PR 3X (destructor) 35555 | I () [ (weakref callback), [EJ#47H it
i, AE B PA B BEc A TR FE G el B - R A, EE ke SR REA A ER T (% Ayl
T R A AH B2 )

HAES B F 2R, 2 __main_ BUAHSIERGES T EA C A HATE .

iterable (n[[EIf:) —REARE)— k[l b s B k. mTEMC R0 617 45 B 1) 51 B (E)
(852 1ist, str Ml tuple) FIFLLAEFHIAIE], %2 dict, 4540, DLRARITEFEMAEAT class )
{4, BB class &5 iter () method B2 B {ESequence (JF4) #EENY__ _getitem () method,
Sk 2 B

Al [EMCE 0] iR for IR 2 HAh TR 2 — M F S (zip ()« map () ...). & — [ EUCH 1
)5 | el EE AR E R iter O B, B EERZYCEEE—EERES . tLER A A e84
f1-—iki (one pass) HH . T HEMCERF, WHA—EEIFNY iter () o BITRIEEURERYI;. for Bk
& B HEMRERE L F, ey R R 2 S, e R e s B s 5
s [Fliterator ([EURES) . sequence (JEH) Flgenerator ([EIAERE).

iterator ([EMCZ}) —MFRERRYE. EERIEYESESH __next_ () method (E{ZM T HIEL
E#E next () ) EKFRMEERTHSEE . ARG &R, HIE5% StopIteration fi
bho DUEE, BERSYC RS, MAE%E _ next_ () method [yif—EIFnY , # - €rgke| g
StopIteration. [EMRESOAEHA —MH__iter () method, &€ BIEHERIYEA L, BT AREHEE)
A AR T EC 2, BT RAA A K 2 doi A A T B 4R35 & . — BRI, 2ERZE
i [EIC (multiple iteration passes) FUFERAG . — AW (1RJ2 1ist) ERFRIRKEE HIEL 1ter()
B E for EIE TP ek, #aEAd —mammErRes. HERSERILE (ZmEft) B, H
& [ AR — B EUC B B . e RER IS, FEEEAR G WS A5

£ typeiter SCH ] AR B £ &

key function (8eRsX) 48K CE 3T KL (collation function) J&—{F AINFAY (callable) FEX;, B & [Hl{E—1H
JAHEF (sorting) B E ¥ (ordering) f{E. 4, locale.strxfrm () i AEIE 8 T i s d e HE
BB HE 8

Python W) F 2 TH., #R#EAZ DA ok LRI Hil e R e P sl 8 0. BEMEHE min (O L max (),
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().,

AR DA ST — Mgk . BN, str.lower () method R PAYEEIAR 4 jC/J\?E%’ﬁFJ?EI’J%
KXo B3, —MEEER WA A Lambda R AP EE, FlA0 lambda r: (r[0], r[2]). J4bh,
operator 5 AH $& 4t T = 1/ & oK = B 722 4% 2K 2 (constructor): attrgetter (). itemgetter() v
methodcaller (). BT S7 A AR XA B, 52 EHET .

keyword argument (B E519) 52 Fargument (518).
lambda i ¥—expression () FrALRHY—1H B 4 /7 EIRR X (inline function), FAR% bR HE N IY R (. 7

37, lambda A EEVE 2 lambda [parameters]: expression,

LBYL Look before you leap. (=B AT, ) i1 48RS SrE AT IER B & 3 2 i, BH et st Se g4
B A ELEAFP sUE A, HERR RO H 7L i £ B UAAE.

fE— ML HiTaE S P, LBYL HaUAAE =B A T#47] Z M5 T BEWGAE (race condition)
g BIANPARFEAMS 1f key in mapping: return mappinglkey], QIS5 —E¥EAT & 7E I
ZRBFEERZ I, 1€ mapping HRERR T key, Ha%AE=H5REE K30 Lﬂﬁlf‘ﬁ AT DA 88 (lock) ol fif
EAFP %l 7 AR ARIE]
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list ($i%1]) —1{ Python [El&f¥)sequence (JF4)). [EVE BRI T2 list, B H B EREO A SE = v id— {0 [
5 (array) TIH AR —fH $45 HR 41 (linked list), PRIEAFHOCER B RS  ERE R 2 O(D).

list comprehension (HiZ&EAHER) 7 I AOEEE )75 P sk ER e R, [EL A A1 list
@T%E‘J%Eﬁﬁc result = ['"{:#04x}"'.format (x) for x in range(256) if x % ==
01 EEVE— e list, Hfd 0 2] 255 #EEE), Fra e 750 # 0x.). ir )i
0. RIS, H range (256) HHITA TTEE SH R,

loader (f{AZY) —MHAEERASAHMYE. EUHER MAE load_module () Y method (). #

ASSEE 2 finder (FA58%) E., B L2 2(E PEP 302, Bjitabstract base class (5 R EHE)),
#H2[F] importlib.abc.Loader,

magic method (BEHTJiik) special method (F§5R75%) W9— AR IE AR 35 .

mapping (¥H) AWM, ©XREEEMER, HAEE{E abstract base classes (15 IKHEHE])
Mapping B, MutableMapping if15E M method, #HFIEFE dict. collections.defaultdict.
collections.OrderedDict fll collections.Counter,

meta path finder (JCEIE=MRE) — MK HIEF sys.meta_path [ [EEN finder (FA52Y) . TCESE 4G
FRE YA A% I8 B F48 5% (path entry finder) #HBAH A
B A TE R AR RGPS B AE ) method, #52(F] importlib.abc.MetaPathFinder,

metaclass (JCHE]) —7FE class [ class, Class 5F FEiH R & 357 —1{W class 44 f§. —1{W class dictionary (ML),
DA —1M base class (HLJEEHEE]) 197132, Metaclass B 515718 W38, [EIE# class. KRZEZHEIW
PRI RE S S (HTREAETE . Python HFFE)2 L 1 6 BRI F iTHY metaclass. JcHidh
A I RIS T, (LR, metaclass STDECHEL K ELETAOIRE %, & FC R
AEB R TR Aot EEWPRAS . EEAEILBER (ingleton), DL RHF % JLAOIE RS,
B 2 AT DATE Uk B R

method (Jjik) —MH7E class A<BEIW 2 AR, W method VEEI class BEHIAG—H B RPN, Al
A 2R E O RE E S —Margument (5180) (M5 #OEF #EREE self). 2 E funcion (9
2,) Flnested scope (EJRAE L)

method resolution order (J5iEfRBTIEY) 5 AN IE Y AL TR 2R FE S, base class (FEEHHE])
VB AR NEF . BIAGE 2.3 U2 4, Python FLat AT F AT S AN S, 752 Python 2.3 Jift Jy y:fi Ay
JE o

module (Ki%ll) —{E4&(T Python F2=UHGHY) 4H 4% B (7 (organizational unit) (¥, HAA M2 %W, ©
AL ) Python W4 BIAHEHE thimporting [P)iBAE, H#ECA 2 Python,

nizElpackage (B1F).

module spec (B&HHIRE) — MM 4 SH, B HREABAR import 4 B &il. B2 importlib.
machinery.ModuleSpec [—1{#HE W .

MRO 3#2:[Elmethod resolution order (J5fRATNETE )
mutable (W[88¥0F) TP AR MO, (AARFEMN 14 0 o BRESEimmuable R YI1F) .

named tuple (F#IC41) 755 [named tuple (Pff44 CAL) ] J2357¢ tuple #/RK 1OT (T ZUE)BE class, HE M
25| (indexable) TG 1] DA IF 44 B AL, 38 LEBU(EVBY class 0] DAUEA HAh A RF1:

A HEZ2 B F) 2 named tuple, f34FH time.localtime () fl os.stat () [HEME. B—FHF T2

sys.float_info:

>>> sys.float_info[1l] # Iindexed access
1024

>>> sys.float_info.max_exp # named field access
1024

>>> isinstance(sys.float_info, tuple) # kind of tuple

True
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45 4% named tuple ZFZ2FE] (40 F61). 53, —1# named tuple 7] DA —1 IEFLAY class 5E 385K 257,
HEL class @Mk H tuple, HEFRTIHAMMAL (named field) BJ W] . 5E4H1 class W AT T 4%, ol
DA Tk e 2, (factory function) collections.namedtuple () B . BH BTG T —L0%H
HMY) method, 75 4% method FJ B 27T %5 s [EJ (%) named tuple 1, MEHEFREH.

namespace (M #4%5H]) BHWREFRIH T o v 252 A dictionary (S8 ) BEECAE . A7 A . 423k K [E)
AR A W, MEEY T (7F method ) A SURA G 24 2511 o 124 25 S th By 1k i 24 1 e, AR SCHR
Bk, i, K builtins. open fll os.open () s B M A4 25 AR B A UL . A s 25 [
i R TR 1 A 2 IR A A BV E— M ek X, 2t vl vk S T 4tk . B, & random. seed ()
of itertools.islice () WifEhF/R, LA HESEH random fll itertools HHHTEEE.

namespace package (@i #Z% M) 1 PEP 420 package (£4F), ‘B HAEAEETE{F (subpackage) i) —{i
Adn. A EMEMTRES YRR, I HAEKEEMARR—WMregular package (IEREN),
FEEMEER _init__.py SR,

iz Emodule (F4) .

nested scope (HURTEMNK) REF)2 M 4ME 52 3§ (enclosing definition) H Y54 8L RE 17, SRGIZRIE], —1H K=
MR RAE S — M piEsR, el RoNEm0hp sl s, AESEET, SikE
P 0 A 22 M, T e AR e S R AE S (B A R 3 s R B A . TR, A deis
BAES G2 S B P SIS E A . nonlocal ZFFEINEVEFIREFTE A

new-style class (HiARE]) —HEY, CRIEBENAN class Y FT Y class @A . 78537 Python
A, HA K class A B i Python BH . ZAkIITIEE, B2 slots . f#iR#F (descriptor),
J& M (property). _ getattribute (). class method (HH[EI)%) F static method ([FIBE ¥ ).

object (¥fk) HEARME (EMED(E) MereFRmATE (method) WAEMIERE. B RIEMTnew-style class (H
XBE)) MIRH base class (JERHH(E])

package (£if}:) —1f Python [Rjmodule (Fi4l), B0 AT E THE4L (submodule) B2 EEI T4 (subpack-
age). T EMH, EMAMEHRA _path__ B —1{H Python i .

Wak2Elregular package (TFFHLEME) Fnamespace package (64423 MEM:) .

parameter () 1t funcrion (p§3X) = method JE F&HH i) —ff iy 24 FL Y (named entity), ‘& #5H]7% K 2 BED)
2 — Bargument (51%0), STEHSEE TR 2058, 64 TR ) 2 3o

* positional-or-keyword (i Eu{ BT ): FEU]— T DAz e ds 5 SR AR M 485 7] SCp AR5 9.
RS EBRA, BINLATHY foo F bar:

’def func (foo, bar=None): ... ‘

* positional-only (BEFRALE): FaW]—8 HAEH AL EBHER L5 . ER=UERM S U R &
—f8 /70, WinT PALERZ T OUHITH E SAERR O E 2 8, BIANLAR ) posonlyl F1 posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

* keyword-only (HEFREASET): Faid—M N REABI S Foide i 5 [ 8. e UE R 28R, 1
B —WAT B # BV B 2 B (var-positional parameter) B & LA * I, b DAXEHAR 5 & FAE R
S8, BIPATR Y kw_onlyl Fl kw_only2:

’def func(arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional ({EREMEAE ) IR —ARGEMERFSIBHR MBS [ (FEC P2 M2
REERIOLES [ AN . ERBEEERIE S WA M T L~ AGERR, BIALA TR args:

’def func (*args, **kwargs): ... ‘
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* var-keyword ({EREBCHBISET) © S5 AT OER M AR RO B 75 [ (TEE Wb 2 W% 2 1)
BT T M) . ERSERERTEH S BT E b~ AGEFRR), Bl Fm#sl

kwargs
ST ASE S | SO BRI B TR, AT DAE)— S R 1 5 | B v PR A

%HFJ/ .T’h %‘zﬂ’]argumcnt (%I%() 1@5 r%ﬁfﬁ EﬁF‘E‘J%I%ﬁIﬂ%%IZFaﬁE‘J% inspect.Parameter
class, H3 7 LEH, PAK PEP 362,

pathentry (J4%IHH) ALimport path (EAPEER) HR—WALE:, Mipath based finder (AR I ZAEES)
G255 E AT L import B

path entry finder (J&7%16 H S k%y) ¥ sys.path_hooks W) —1E A] RERY 4 {4 (callable) (& Bl —{#path
entry hook) Jt [E/{E (1) —1& finder , "B HE AN A—{B path entry g (IASAH o

B A R AR TH B A2 BEAE Y method, #52(F] importlib.abe.PathEntryFinder,

path entry hook (¥&f$FHH(E]) 7E sys.path_hook & i—{H F LN 44 (callable), 7T K Q] #¢
—AEEEE Wpath entry 3404540, Bl & [ —{Epath entry finder (BREIEH A28 ).

path based finder (JLERICHI02S) THEKNY UIAAE F 48 2 (meta path finder) 77—, "B E&HE—AMimport path
H AR .

path-like object (JEPETS¥IME) — WL RERRAFKEWPIE. BEEEY 0] UE — 2R KW str
B bytes YJfF, s/ M IE os.PathLike fi/@ P, FEMITI os. fspath () B, —fHx
£ os.PathLike W E MW 4T DA [EIE str 8% bytes #RAFIKLR; M os.fsdecode () K&
os.fsencode () AIAMER] FATEME str ) bytes U455, 1 PEP 519 5] A,

PEP Python Enhancement Proposal (Python M[F422%2), PEP 22—k sHEIR ScfF, B #EE] Python # B {it &
A, s AR Python f—E#T DI RE Bk 5% T BERUAR P A ERE . PEP JERZ B HL AL 00 H AR 8 DA S pi e
I RER)GEAE R

PEP ({7FE H I, R EE G REAER S . AL3 Hh B A 508 R G 2 RlcsE . DA ELANA Python
PR R, SR B R . PEP (fEE S a S s sk E s s A
#H2([F PEP 1,

portion ({#4y) TEH —HIETH—HMEE (WhREHAAFE—M zip BT ) , SLERREE—Ha 4 = HEN
(namespace package) H FrE gL, R PEP 420 F1)E K.

positional argument (¥ 51%) #52Eargument (51%%).

provisional API (¥47 API) W4T API 248, fCIZEHE R R B PE (backwards compatibility) {575 77,
W HERR W APL, BESR A, HETMEEEREE TR, M EER A E RS, HnE
*ifb*ﬁﬂ'ﬁ%J\EE EE g, W Rearh BB A AN E (H RN . SESEEAR

b —— HA APL @A A 2 il A 258 0 i R AL G il g vy, A s,

Eﬂﬁiﬁj‘b"ﬁﬁ APL, [ AAZ 8 R gt E) [ IR RE 2R — BB SR R, {1
SR AT R AR B O R .

o 118 3 A ol A5 AT o X T I AN A, T e 0 e (R R ] 25 B A R R R B R .
2[F) PEP 411 TR L 401 .

provisional package (¥1784F) #5&Eprovisional API (& PI).

Python 3000 Python 3.x RFAKIERE (RAARTAITEY ?ﬁﬂ%s{% JiR AR R A I A AR A ) T DA
#[E Py3k].

Pythonic (Python Jalit)) —fEAE—BefesUAG, MM T Python #f  fi AN IRE, WA 2 B i
i 7 i RS R B RE S . BN, Python Wi A REEME L, R for BuAs(, ¥
— (A BRI A CRIE T IR . 72 Hbh S EEA SR ZR, FrARZAZ Python fYA
A TR (o P — (A B e AU
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for i in range(len(food)):
print (food[i])

2T, DA AR R . 5HA Python Jalk :

for piece in food:
print (piece)

qualified name (P # /%) —fH [ RARE], ERURGE— BT AR 3 R A 2 1Y class.
PRIl method 1 [BAAE ], W1 PEP 3155 W ESR. SR TR R UA class T 7, FRE 24 RS
A REAHA -

>>> class C:
class D:
def meth (self):
pass

>>> C.__ _qualname__

YC’

>>> C.D.__qgqualname___
'C.D'

>>> C.D.meth._qgualname__
'C.D.meth'

wRG AR, T ATRE & & (fully qualified name) & F7R %A SE R By B AR, AR AEAT Y
RLEM:, Pl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name_
'email.mime.text'

reference count (ZWEHE) HiN—EYIF2 MM B EWIFNS MEHECT BRI R, PR
i (deallocated). 2 HFHHUE FE7E Python B & AR, HEEECPyhon BRI MBI ITH. sys
Bl ER T getrefcount () BRI, FRFFmat il T AIRE Y ok 2 ] o — K5 E W 1F 1 2 B HIE

regular package (IEBUEME) —EESMpackage (B1F), Hla—@EEE _init__.py LMW HIE.,
Wk Flnamespace package (f44 25 BB .

_slots__ ¥ class [EIEBH— M S 4, ERMBCESEOEEN M, DAKIEFRE ) dictionary (L) |
REFA TR . BEIRRZ PRl , (H e B DA e R, o f O B AR I e A — (0 i 1 e
(memory-critical) f) i A AR 77 K B BB 25 RUASTE.

sequence (J35]) —fWiterable (FIEMCIE), BB getitem () special method (425 7)), fi F %y
RE| R L IBEHCRI T EAI, FEER T len () method 3 [m]{#3% 55 SR . —Le(E)z 51
RIEIEHE 1ist, str, tuple fllbytes. R, MR dict WTIT  getitem () F__len (),
H'E B [EJ3H e (mapping) I A2 75, HEIHA 5 202 6 AT R M immurable G, A,

3 % £ IEHE [E] (abstract base class) collections.abc.Sequence 3% 7 — i 5 i & = 09 A,
EIARMEE 7 getitem () F__len_ (), BT count (). index (). _ contains__ ()
M__reversed (). EAFMBERNTMEE], FTAEH register () #HHHEHEIE,

set comprehension (fiA&RAIER) —MEZEW Y, AASER—E T EY - i 4B, Eig
BRI GE R PL—1#H set [M]f8, results {c for c in 'abracadabra' if c not in 'abc'}
GEA - HFEEset: {'r', 'd'}. @E2EIE, 65 F R TF,

single dispatch (¥.—{PE)  generic funciion (FZZIpRR) FHER MR, FESL, BEMSREL RN HE—5]
A,
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slice (V1)y) — (%, Tl W& — Blsequence (7)) B H—3 4. B — B R B ¥ 2 il
M T AEAF 5% (subscript notation) “[1*, A Z4 M Z M#FE, HAFEMF MMM E %, W in
variable_name[1:3:5]. #EFE9E (M) FF9RRERT, &6iH slice Y4

special method ($§8kJjik) —HE @4 Python [ BIFIY ) method, F A3 3Ll AU (Pl 47 SEAEE S, 190 4ofm
. JEE method 1144 Rl @ 76 BREEAN 45 R A WA R IEE). Special method fE4 74 77 % 4 4 A sEAHEIN] .

statement (PHAR) BIARE—MELH (svite, —(AFERHE WL ) FH—EB4 o BIARR AT PAE— W expression
GEER), NESHBEE (Hlinir, while®for) WEEEHZ —.

text encoding (3L #if%)  fF Python {7, —/PF&FER 22— Unicode 0% 5 (FEHIH U+0000--U+10FFFF ),
KT AL — AR, ERERT I — Y.
FF— DRI — NP ANEFR N i, A o BB A E AR “fRE7 .
HEFARRPSCARFIL gifidds, NG CARgEI%,

text file (SCRER) —HEBEEREBAIEA str YWl file object (FERWIMF) . W, CFEEEBE L
FEEU TCAHEE ] Y EERHAT (byte-oriented datastream) [EJ€r [ 8) i Bl rext encoding (SCFHifls) « SCFRERM
A DAICFRR (" 8% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIO
B,
A2 Ebinary file (_HERITHE), B2—AEEREBUE A 2815 T4 $ 4 1 (bytes-like object) BITHZEY)
G

triple-quoted string (=35195[E =) = AEE5198 ( ) SHE5198 O WIEERE RN —ME7S . R emE
[ SR AL EA B | 987 M AN AR, (HEAFZIER, eMO 2 Ra Hi. eM@Rn] AEF
4 5 AR BKE (unescaped) (1) 515 [ SEAI #5358, 17 FL &M A58 F #4857 JC (continuation character) it
RIDABSERZ AT, T3 M e e A 5 I - 5 R B .

type (BUE)) —f# Python ¥ R EIE e T & RAEEE W BRP A MERE . — @y
[ERTAER) __class__ JEYEAAFR, H(PA type (obj) AU,

type alias (REEH) —MRERYFESEE, FEis2 0 E & — W FRELT (identifier) HCHIN.
HEFEZ R 2 LR T (type hint) A H . Fl0:

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplel[int, int, int]]:
pass

AR BOERE, SR AT

Color = tuple[int, int, int]

def remove_gray_shades (colors: list[Color]) -> list[Color]:
pass

w2 typing fll PEP 484, A I IhREM#EE

type hint (REHIR)  —Flannomarion ([EIRE), EHfE B 1 class B L8 & 3 2 Bk ] H
A TEIH AU

MR R IR, A28k Python [EHilf, (H e EEIREAE M THAA K, EfERB) IDE 58
B 4 (completion) FI M (refactoring) .

AIHSAH class BMERIA N ORI ) MRERR, #AT AR typing.get_type_hints ()
RAFHL

#H2[E typing #l PEP 484, 7 M INRERIHEA .
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universal newlines (GlJHE77IC) —TEMEESCFH (text stream) (53, S5 0A T TA W EEREE—47
W45 Unix 77 EEHF '\n'. Windows & '\r\n' FIE 1 Macintosh & '\r'. 2 PEP 278
I PEP 3116, PAKH® bytes.splitlines () BIFIINHIE.

variable annotation (S28(EIF%) —{E8EL class JB i annotation ([FIf#).
(EVRE 5 Bk class JEPERE, MR{EEIEMEN -

class C:
field: 'annotation'

SOERBER L T2 7 (pe hing: BIAN, FEMASEGEMOHAE int (B30 f4:

count: int = 0

st TR AR REYEAE 7 AR 2 00 WA E &) B A REAN AN TR
st [Flfunction annotation (RZEfE). PEP 484 F1 PEP 526, B4 I GEMIHIAR.

virtual environment ([EIfBRY5) —0 i /EFEEE (cooperatively isolated) 11 TBEEE, RE:E Python (1 {8i ] & Fl
BB DL SR Pthon IR A7 162k L3101 Pthon B ESC 19710
AT

Has(F venv,

virtual machine ([EJ5EbE2S) — P50 4zl dlcl i 281 A (computer). Python [[EMSERERR €014 T i byrecode
(FLTCAHLAS) Ak T 8 th O (2 CALA .

Zen of Python (Python Z2[F]) Python it HIBLHT B 51K, HIEIAA B BRI BLRE = . BT
PAZEBTE BB AR A FICREA [inport this] RFFE.
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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

et
e Fred L. Drake, Jr., JR4f Python U T HAEAY A 1E & DA K — R EI A B9 1EE .
* A3 reStructuredText F1 Docutils T 41/ Docutils B2 ;
* Fredrik Lundh [/ Alternative Python Reference i H , Sphinx M H{5-3| T 5 £ {F A AH .

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 3.9.19 |¥) PSF £ZHEA )

1. This LICENSE AGREEMENT is between the Python Software Foundation ("PSE"),_
—and

the Individual or Organization ("Licensee") accessing and otherwise using.
—Python

3.9.19 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 3.9.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All.
—Rights
Reserved" are retained in Python 3.9.19 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 3.9.19 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
3.9.19.

4. PSF is making Python 3.9.19 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 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, 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 3.9.19, 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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(R —H)

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 3.9.19 [F)W] 3¢ EFRE %51y ZERO-CLAUSE BSD #ZH

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 © 2001-2023 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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..., 119
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 70
in numeric literal, 14
! (exclamation)
in formatted string literal, 12
— (minus)
binary operator,75
unary operator, 74
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)

R, 75

o\°
Il

augmented assignment, 85
& (ampersand)
TR, 76
&:
augmented assignment, 85
() (parentheses)
call,72
class definition, 102
function definition, 100
generator expression, 66
in assignment target list, 84
tuple display, 64
* (asterisk)
function definition, 101

import statement, 91

in assignment target list, 84
in expression lists, 80

in function calls,72

EHET, 74

function definition, 101
in dictionary displays, 66
in function calls, 73

EHET, 74

* k=

augmented assignment, 85

augmented assignment, 85

+ (plus)
binary operator,75
unary operator, 74

+=
augmented assignment, 85

, (comma), 64
argument list, 72
expression list, 65, 66,80, 86, 102
identifier 1list,93
import statement, 90
in dictionary displays, 66
in target list, 84
parameter list, 100
slicing, 71
with statement, 99

/ (slash)
function definition, 101

HEHT, 75

//

EET, 5
//=

augmented assignment, 85
/=

augmented assignment, 85
0b

integer literal, 14
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0o
integer literal, 14
0x
integer literal, 14
2to3, 119
: (colon)
annotated variable, 86
compound statement, 96, 97, 99, 100, 102
function annotations, 101
in dictionary expressions, 66
in formatted string literal, 12
lambda expression, 80
slicing, 71
; (semicolon), 95
< (less)
HH T, 76
<<
T, 75
<<=
augmented assignment, 85

HEHE T, 76

¥
| =
v

HRT, 76

augmented assignment, 85
= (equals)

assignment statement, 84

class definition, 32

for help in debugging using string

literals, 12
function definition, 101
in function calls, 72

\ (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, 76

A

augmented assignment, 85
_ (underscore)

in numeric literal, 14
_, ldentifiers,9
__, identifiers,9

HE T 76 __abs___ () (object 7 i%), 40
-> __add__ () (object 9% i%), 39
function annotations, 101 __aenter__ () (object 897 i%), 44
> (greater) __aexit__ () (object g7 i%), 44
JHE T, 76 __aiter_ () (object 897 i%k), 43
>= __all__ (optional module attribute), 91
BT, 76 __and___ () (object 097 i%), 39
>> __anext__ () (agen 897 %), 70
JEE T 75 __anext__ () (object ¥y 7 i%), 43
>>= __annotations__ (class attribute), 22
augmented assignment, 85 __annotations___ (function attribute), 20
>>> 119 __annotations__ (module attribute), 22
@ (ar) __await__ () (object 497 i%k), 42
class definition, 102 __bases__ (class attribute), 22
function definition, 100 __bool__ () (object method), 37
EE T, 74 __bool__ () (object 8497 i%), 28
[1 (square brackets) __bytes__ () (object 7 i%), 26
in assignment target list, 84 __cached__, 56
list expression, 65 __call__ () (object method), 73
subscription, 71 __call__ () (object 847 i%), 37
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__cause___ (exception attribute), 89 __ilshift_ () (object 897 i%), 40
__ceil__ () (object 897 i%), 40 __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 457 i%), 40
__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%), 40
_ _complex__ () (object 075 i%), 40 __invert__ () (object 897 i%), 40
__contains__ () (object 897 i%), 38 __ior__ () (object w75 i%), 40
__context__ (exception attribute), 89 __ipow__ () (object 897 i%), 40
__debug__, 87 __irshift__ () (object &7 %), 40
__defaults__ (function attribute), 20 __isub__ () (object 897 %), 40
__del__ () (object 75 i%), 25 __iter__ () (object 897 %), 38
_ _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 57 i%), 26
__dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object t§7 %), 37
__dict__ (module attribute), 22 __length_hint__ () (object 97 i%), 37
_ dir__ (module attribute), 29 __loader_ ,55
_dir__ () (object 847 i¥), 29 __1shift__ () (object 897 i%k), 39
__divmod__ () (object 897 i%), 39 __1t__ () (object 897 i%), 26
__doc__ (class attribute), 22 __main___
__doc__ (function attribute), 20 4, 46, 107
__doc___ (method attribute), 21 _ matmul__ () (object 897 i%), 39
__doc__ (module attribute), 22 __missing__ () (object 87 i%), 38
__enter___ () (object 7 i%), 41 __mod___() (object g7 i%), 39
__eq__ () (object 8975 i%), 26 _ _module__ (class attribute), 22
__exit__ () (object 897 i%), 41 __module__ (function attribute), 20
_ file_ ,56 __module__ (method attribute), 21
_ file_  (module attribute), 22 _mul__ () (object 97 i%), 39
__float__ () (object 857 i%), 40 __name_ , 55
__floor__ () (object 57 i%), 40 _ 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_ ,123 __ne__ () (object 897 i%), 26
future statement, 92 __neg___ () (object 97 i%), 40
__ge__ () (object 897 i%), 26 __new__ () (object 97 i%), 25
__get__ () (object 075 i%), 30 __next__ () (generator Y75 %), 68
__getattr__ (module attribute), 29 __or__ () (object 897 i%), 39
__getattr__ () (object 897 %), 28 _ _package_ ,55
__getattribute__ () (object 87 i%), 28 __path_ ,55
__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), 33
__gt__ () (object 897 i%), 26 __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%), 38
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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 457 i%), 40
__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%), 28
__setitem__ () (object 497 i%k), 38

_ slots_ ,129

_ _spec__,55

_str__ () (object 847 iE), 26
__sub__ () (object 975 i%), 39
__subclasscheck__ () (class 897 i%), 35
__traceback___ (exception attribute), 88
__truediv__ () (object 897 %), 39
__trunc__ () (object 57 i%), 40
__xor___ () (object 75 i%), 39

{} (curly brackets)
dictionary expression, 66
in formatted string literal, 12
set expression, 66

| (vertical bar)

HEHET, 76

| =
augmented assignment, 85

~ (tilde)
T, 74

B4k
AssertionError, 87
AttributeError, 70
GeneratorExit, 68,70
ImportError, 90
NameError, 64
StopAsyncIteration, 70
StopIteration, 68, 88
TypeError, 74
ValueError, 75
ZeroDivisionError, 75

Y
asynchronous—generator, 69
Boolean, 19
built-in function, 21,73
built-in method, 22,73
callable, 20,72

5554
pLEA

class, 22,73, 102
class instance, 22,73
complex, 19
dictionary, 20, 22,27, 66,71, 85
Ellipsis, I8
floating point, 19
frame, 23
frozenset, 20
function, 20, 21, 73, 100
generator, 23, 66, 68
immutable, 19
immutable sequence, 19
instance, 22,73
integer, 18
list, 19,65,70,71, 85
mapping, 20, 23, 71, 85
method, 21, 22,73
module, 22, 70
mutable, 19, 84, 85
mutable sequence, 19
None, 18, 83
NotImplemented, 18
numeric, 18,23
sequence, 19, 23,71, 78, 85, 96
set, 20, 66
set type, 19
slice, 38
string, 71
traceback, 24, 88, 98
tuple, 19,71, 80
user—-defined function, 20,73, 100
user—defined method, 21
st
PYTHONHASHSEED, 28
BT
% (percent), 75
& (ampersand), 76
* (asterisk), 74
*x T4
/ (slash), 75
/7,75
< (less), 76
<<, 75
<=,76
1=,76

> (greater), 76
>=,76

>>,75

@ (ar), 74

~ (caret), 76

| (vertical bar), 76
~ (tilde), 74

and, 79
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in, 78
is,78
is not, 78
not, 79
not in, 78
or, 79

PG
as, 90, 97, 99
async, 103
await, 73, 103
elif, 96
else, 90, 9698
except, 97
finally, 88, 90, 97, 98
from, 67,90
in, 96
yield, 67
assert, 86
async def, 103
async for, 103
async with, 104
break, 90, 96, 98
class, 102
continue, 90, 96, 98
def, 100
del, 25, 87
for, 90, 96
global, 87,93
if, 96
import, 22, 90
nonlocal, 93
pass, 87
raise, 88
return, 88, 98
try, 24,97
while, 90, 96
with, 41, 99
yield, 88

A

abs

()7 R =X, 40
abstract base class (HZiEEE) | 119
aclose () (agen 897 i%), 70
addition,75
and

bitwise, 76

HHE T, 79
annotated

assignment, 86
annotations

function, 101
annotation ([EJ#) ,119

anonymous
function, 80
argument
call semantics, 72
function, 20
function definition, 101
argument (5|#) , 119
arithmetic
conversion, 63
operation,binary, 74
operation, unary, 74
array
AL, 19
as
except clause, 97
import statement, 90
with statement, 99
B, 90, 97, 99
ASCII, 4,9
asend () (agen 897 %), 70
assert
B, 86
AssertionError
Bish, 87
assertions
debugging, 86
assignment
annotated, 86
attribute, 84
augmented, 85
class attribute, 22
class instance attribute, 22
slicing, 85
statement, 19, 84
subscription, 85
target list, 84
async
B, 103
async def
BEIAZ, 103
async for
in comprehensions, 65
BRiAZ, 103

async with

BRIk, 104

asynchronous context manager (JEFEZFIEE

) 120
asynchronous generator
asynchronous iterator, 21
function, 21

asynchronous generator iterator (JE[E #

EIAEZREIRE) L 120

asynchronous generator (45@5@%%) , 120
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asynchronous iterable (JEFZEATERYIEE) |
120

asynchronous iterator (FE[REIZENLEY) , 120

asynchronous—generator

Y, 69
athrow () (agen 897 i%), 70
atom, 64

attribute, 18
assignment, 84
assignment, class, 22
assignment, class instance, 22
class, 22
class instance, 22
deletion, 87
generic special, 18
reference, 70
special, 18

AttributeError
B4k, 70

attribute (B4:) , 120

augmented
assignment, 85

await
in comprehensions, 65
B, 73, 103

awaitable (W[ZEM(4) |, 120

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 120
binary
arithmetic operation, 74
bitwise operation, 76
binary file (T JEHIREZE) , 120
binary literal, 14
binding
global name, 93
name, 45, 84, 90, 91, 100, 102
bitwise
and, 76
operation, binary, 76
operation, unary, 74
or, 76
xor, 76
blank line,7
block, 45
code, 45
BNF, 4, 63
Boolean
operation, 79

Y, 19
break

A=, 90, 96, 98
built-in

method, 22
built-in function

call, 73

Yik, 21,73
built-in method

call,73

W4, 22,73
builtins

14, 107
byte, 19
bytearray, 19
bytecode, 23
bytecode (fiJc&HAE) , 121
bytes, 19

[, 26
bytes literal,9
bytes-like object (HE{VICAHEEYI1E) |, 120

C

c, 10
language, 18, 19, 21,76
call,72
built-in function, 73
built-in method, 73
class instance, 73
class object, 22,73
function, 20, 73
instance, 37,73
method, 73
procedure, 83
user—defined function, 73
callable
Pk, 20,72
callback ([A[BE) , 121
C-contiguous, 121
chaining
comparisons, 76
exception, 89
character, 19,71
chr
[z e, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25
definition, 88, 102
instance, 22
name, 102
s, 22, 73, 102
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BRiA, 102
class instance

attribute, 22

attribute assignment, 22

call, 73

e, 22,73
class object

call, 22,73
class variable (JHEVEES) , 121
class (JH[E) , 121
clause, 95
clear () (frame g7 %), 24
close () (coroutine Y7 %), 43
close () (generator 47 i%), 68
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, 45
code object, 23
coercion ([El##AL) | 121
comma, 64
trailing, 80
command line, 107
comment, 6
comparison, 76
comparisons, 27
chaining, 76
compile
[z K, 93
complex
number, 19
[z bR 5K, 40
Pk, 19
complex literal, 14
complex number ([El#) ,121
compound
statement, 95
comprehensions, 65
dictionary, 66
list, 65

set, 66
Conditional
expression, 79
conditional
expression, 80
constant, 9
constructor
class, 25
container, 18, 22
context manager,41
context manager ([EREEHLE) ,121
context variable ([ERE&E#) , 121
)

contiguous (FHAHRY) , 121
continue

FEiA=, 90, 96, 98
conversion

arithmetic, 63
string, 26, 83
coroutine, 42, 67
function, 21
coroutine function ({HFEE) , 121
coroutine (W#&) ,121
CPython, 121

D

dangling
else, 96
data, 17
type, 18
type, immutable, 64
datum, 66
dbm.gnu
Hig, 20
dbm.ndbm
B4, 20
debugging
assertions, 86
decimal literal, 14
decorator (Hfifigs) , 121
DEDENT token, 7,96
def
PR, 100
default
parameter value, 101
definition
class, 88, 102
function, 88, 100
del
BRiA=, 25, 87
deletion
attribute, 87
target, 87
target list, 87
delimiters, 15
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descriptor (§fiiA#s) , 122
destructor, 25, 84
dictionary
comprehensions, 66
display, 66
Y4, 20, 22, 27, 66, 71, 85
dictionary comprehension (FHiiE&AEE) ,
122
dictionary view (FHAZIR) , 122
dictionary (FF#L) 122
display
dictionary, 66
list, 65
set, 66
division, 75
divmod
[l pr =, 39
docstring, 102
docstring ([ERH=ER) | 122
documentation string, 23

duck-typing (H§FHLUE) ,122

E
e
in numeric literal, 14
EAFP, 122
elif
B, 96
Ellipsis
Y, 18
else
conditional expression, 80
dangling, 96
B, 90, 9698
empty
list, 65
tuple, 19, 64

encoding declarations (source file), 6
environment, 46
error handling, 47
errors, 47
escape sequence, 10
eval
[Flz g, 93, 108
evaluation
order, 81
exc_info (in module sys), 24
except
B, 97
exception,47, 88
chaining, 89
handler, 24
raising, 88
exception handler, 47

exclusive
or, 76
exec
[, 93
execution
frame, 45, 102
restricted, 46
stack, 24
execution model, 45
expression, 63
Conditional, 79
conditional, 80
generator, 66
lambda, 80, 101

list, 80, 83

statement, 83

yield, 67
expression (JEER) ,122
extension

module, 18
extension module (¥EFTHA) , 122
F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string (f FE) ,122
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 (FEYM) ,122
file-like object (FEfHZEYI1E) 123
finalizer, 25
finally

B, 88, 90, 97, 98
find_spec

finder, 52
finder, 51

find_spec, 52
finder (FfgE) , 123
float

[ e, 40
floating point

number, 19

YItE, 19
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floating point literal, 14
floor division (A FEUEESYE) |, 123
for

in comprehensions, 65

iA=L, 90, 96

form
lambda, 80
format () (built-in function)

__str__ () (object method), 26
formatted string literal, 12
Fortran contiguous, 121

frame
execution, 45, 102
Pk, 23
free
variable, 45
from
import statement, 45,91
B, 67,90

yield from expression, 67

frozenset
Y, 20

fstring, 12

f-string, 12

function
annotations, 101
anonymous, 80
argument, 20
call, 20,73
call,user—-defined, 73
definition, 88, 100
generator, 67, 88
name, 100
user—-defined, 20
Bk, 20, 21, 73, 100

function annotation (pR=[EIRE) , 123

function (=) ,123
future
statement, 92

G

garbage collection, 17
garbage collection (&dgk[Ek) , 123
generator, 123
expression, 66
function, 21, 67, 88
iterator, 21, 88
P4, 23, 66, 68

generator expression, 123

generator expression ([EJ#8EE L) |, 123
generator iterator ([E&A#EENLEE) , 123

GeneratorExit
B4k, 68,70
generator ([El&#%) ,123

generic
special attribute, 18
generic function (ZHEIL) , 124
generic type (ZHAE]) , 124
GII, 124
global
name binding, 93
namespace, 20

iR =L, 87, 93

global interpreter lock (&IHEH#a%8H), 124

grammar, 4
grouping, 7

Fl

handle an exception,47
handler

exception, 24
hash

[l kX, 27

hash character, 6

hash-based pyc (%&%@1‘%5’1 pyc) , 124

hashable, 66
hashable (WFEEI) , 124
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

I
id
[l pri =, 17
identifier, 8, 64
identity
test, 78
identity of an object, 17
IDLE, 124
if
conditional expression, 80
in comprehensions, 65
iz, 96
imaginary literal, 14
immutable
data type, 64
object, 64, 66
Pik, 19
immutable object, 17
immutable sequence
Ptk 19
immutable types
subclassing, 25

immutable (RAJEYILE) |, 124
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import

hooks, 52

A, 22, 90
import hooks, 52
import machinery, 49
import path (FEABEEE) , 124
ImportError

BilFh, 90
importer (@i&%ﬁ),124
importing (FEA) , 124
in

HEAR T, 78

B, 96
inclusive

or, 76
INDENT token,?7
indentation, 7
index operation, 19
indices () (slice &9 7 i%), 24
inheritance, 102
input, 108
instance

call, 37,73

class, 22

Yk, 22,73
[, 40

integer, 19

representation, 19

Y, 18
integer literal, 14
interactive mode, 107
interactive (H.E) , 124
internal type,?23
interpolated string literal, 12
interpreted (E#EHY) , 125
interpreter, 107
interpreter shutdown (E SR , 125
inversion, 74
invocation, 20
io

B, 23

is

int

MR, 78
is not
T, 78
item
sequence, 71
string, 71
item selection, 19
iterable
unpacking, 80
iterable (H‘l‘ﬁ%{ff‘) , 125
iterator (ﬁ%%) , 125

J

in numeric literal, 15
Java

language, 19

K

key, 66

key function (##ER=) ,125
key/datum pair, 66

keyword, 9

keyword argument (BHEEFT|H) ,125

L

lambda, 125
expression, 80, 101
form, 80

language
c, 18,19, 21,76
Java, 19

last_traceback (in module sys), 24

1LBYL, 125

leading whitespace, 7

len
[Elgpg =, 19, 20, 37

lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6

line structure,5

list
assignment, target, 84
comprehensions, 65
deletion target, 87
display, 65
empty, 65
expression, 80, 83
target, 84,96
P4, 19, 65, 70, 71, 85

list comprehension (H#4iEEE) |, 126

list (HB%1) , 126

literal, 9, 64

loader, 51

loader (#{ARE) , 126

logical line,5

loop
over mutable sequence, 97
statement, 90, 96

loop control
target, 90

M

magic
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method, 126
magic method (JEH L) , 126
makefile () (socket method), 23
mangling
name, 64
mapping
P4, 20, 23, 71, 85
mapping (¥fBk) , 126
matrix multiplication, 74
membership
test, 78
meta
hooks, 52
meta hooks, 52
meta path finder (JUERIE458%) , 126
metaclass, 32
metaclass hint, 33
metaclass (JCHAE) , 126
method
built-in, 22
call, 73
magic, 126
special, 130
user—-defined, 21
Wik, 21, 22, 73
method resolution order (JFFEMEHTIET), 126
method () , 126
minus, 74
module
extension, 18
importing, 90
namespace, 22
M4, 22, 70
module spec, 5l
module spec (FiZHHIFE) , 126
module (#%%H) , 126
modulo, 75
MRO, 126
multiplication, 74
mutable
Witk 19, 84, 85
mutable object, 17
mutable sequence
loop over, 97
Prik, 19
mutable (R[EY4) |, 126

N

name, 8, 45, 64
binding, 45, 84, 90, 91, 100, 102
binding, global, 93
class, 102
function, 100
mangling, 64

rebinding, 84

unbinding, 87
named tuple ([ffZIC4l) , 126
NameError

14, 64
NameError (built-in exception), 46
names

private, 64
namespace, 45

global, 20

module, 22

package, 51

namespace package (fgasMEN:) | 127

namespace (fiw&asf]) , 127
negation, 74
nested scope (HJRVEME) , 127
new-style class (FzN#E) | 127
NEWLINE token, 5,96
None

M4, 18, 83
nonlocal

B, 93
not

T, 79
not in

T, 78
notation,4
NotImplemented

Pik, 18
null

operation, 87
number, 14

complex, 19

floating point, 19
numeric

M4, 18, 23

numeric literal, 14

O

object, 17
code, 23
immutable, 64, 66
object.__slots_ (%), 31
object (¥f:) , 127
octal literal, 14
open
[E)z e, 23
operation
binary arithmetic, 74
binary bitwise, 76
Boolean, 79
null, 87
power, 74
shifting, 75
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unary arithmetic, 74
unary bitwise, 74
operator
— (minus), 74, 75
+ (plus), 74,75
overloading, 25
precedence, 81
ternary, 80
operators, 15
or
bitwise, 76
exclusive, 76
inclusive, 76
T, 79
ord
g, 19
order
evaluation, 81
output, 83
standard, 83
overloading
operator, 25

P

package, 50
namespace, 51
portion, 51
regular, 50
package (&) ,127
parameter
call semantics, 72
function definition, 100
value, default, 101
parameter (2#) ,127
parenthesized form, 64
parser, 5
pass
B, 87
path
hooks, 52
path based finder, 57
path based finder (ERIKEHIZGES) , 128
path entry finder (J{fEIEHF4pss) 128
path entry hook (RIEHEFE) , 128
path entry (B¥{EIEH) , 128
path hooks, 52
path-like object (HHRBRYIE) , 128
PEP, 128
physical line,5,6,10
plus, 74
popen () (in module os), 23
portion
package, 51
portion (#p4y) , 128

positional argument (fprEF|H) , 128

pow

()7 ki, 39

power

operation, 74
precedence

operator, 81
primary, 70

print

[, 26

print () (built-in function)
__str__ () (object method), 26
private
names, 64
procedure
call, 83

program, 107

provisi

provisional package (¥f7E{4) , 128

Python

onal API (%47 API) ,128

3000, 128

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

1,128

8,77

236,92

238, 123

252, 30

255, 68

278, 131
302,49, 60, 123, 126
308, 80

318, 103

328, 60

338, 61

342,68
343,41, 100, 121
362, 120, 128
366, 55, 60, 61
380, 68

395, 60
411,128
414,10

420, 49, 51, 56, 60, 123, 127, 128
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PEP 562,29
PEP 563,92,102
PEP 570, 101
PEP 572, 66,79
PEP 585,124
PEP 614,101,102
PEP 3104,93
PEP 3107, 101
PEP 3115, 33,103
PEP 3116, 131
PEP 3119,35
PEP 3120,5
PEP 3129,103
PEP 3131,8
PEP 3132,85
PEP 3135, 34
PEP 3147,56
PEP 3155, 129
PYTHONHASHSEED, 28
Pythonic (Python JE#&HY) , 128
PYTHONPATH, 57

Q

qualified name ([REXAFE) , 129

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

BRiA=, 88
raise an exception,47
raising

exception, 88
range

[l Rz, 97
raw string, 10
rebinding

name, 84
reference

attribute, 70
reference counting, 17
reference count (ZMEHE#E) , 129
regular

package, 50
regular package (IEMEM) , 129
relative

import, 91
repr

[z bR X, 83
repr () (built-in function)

__repr___() (object method), 26
representation

integer, 19
reserved word,9
restricted

execution, 46
return

A=, 88, 98
round

[Elz e, 40
S

scope, 45, 46
send () (coroutine 847 i%), 43
send () (generator #4 7 i%), 68
sequence
item, 71
ik, 19, 23, 71, 78, 85, 96
sequence (/%)) , 129
set
comprehensions, 66
display, 66
P14, 20, 66

set comprehension (fE&%HFER) |, 129

set type
Y, 19
shifting
operation, 75
simple
statement, 83
single dispatch (B—3H)F) , 129
singleton
tuple, 19
slice, 71
e, 24
Y, 38
slice (Y1) ,130
slicing, 19,71
assignment, 85
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 130
special method (HpifH¥EE) , 130
stack
execution, 24

trace, 24
standard
output, 83

Standard C, 10

standard input, 107

start (slice object attribute), 24, 71

statement
assignment, 19, 84
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assignment, annotated, 86
assignment, augmented, 85
compound, 95
expression, 83
future, 92
loop, 90, 96
simple, 83
statement grouping,7
statement (fiAZ) , 130
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 71
stop (slice object attribute), 24, 71
StopAsyncIteration
B4k, 70
StopIteration
Bilsh, 68, 88
string
_ _format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 83
formatted literal, 12
immutable sequences, 19
interpolated literal, 12
item, 71
Wi, 71
string literal,9
subclassing
immutable types, 25
subscription, 19,20, 71
assignment, 85
subtraction, 75

suite, 95
syntax, 4
sys

R4, 98, 107
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 52
sys.modules, 51
sys.path, 57
sys.path_hooks, 57
sys.path_importer_cache, 57
sys.stderr, 23
sys.stdin, 23
sys.stdout, 23
SystemExit (built-in exception), 47

T

tab, 7
target, 84
deletion, 87

list, 84,96

list assignment, 84

list,deletion, 87

loop control, 90
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_1lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 47
ternary

operator, 80
test

identity, 78

membership, 78
text encoding (UFE4E) , 130
text file (SUFHEZ) ,130
throw () (coroutine &4 7 i%), 43
throw () (generator ¥y 7 i%), 68
token, 5
trace

stack, 24
traceback

Y4, 24, 88, 98
trailing

comma, 80
triple-quoted string (ZF|3EEFE) , 130
triple—quoted string, 10
True, 19
try

BRIAE, 24, 97
tuple

empty, 19, 64

singleton, 19

W4, 19, 71, 80
type, 18

data, 18

hierarchy, 18

immutable data, 64

Flzmt, 17, 32
type alias (H[EF4%) ,130
type hint (B[EHER) , 130
type of an object, 17
TypeError

Bisk, 74
types, internal,?23
type (HF) , 130

u

ul

string literal,9

string literal,9
unary
arithmetic operation, 74
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bitwise operation, 74 round, 40
unbinding slice, 24
name, 87 type, 17, 32
UnboundLocalError, 46 virtual environment ([FHE3EHEE) |, 131
Unicode, 19 virtual machine ([FEf#5%) 131
Unicode Consortium, 10
universal newlines (Gl JEfTFIT) , 131 W
UNIX, 107 while
unpacking BRiA=, 90, 96
dictionary, 66 T
in function calls, 72 main__, 46, 107
iterable, 80 ;ray, E
unreachable object, 17 builtins, 107
unrecognized escape sequence, Il dbm. gnu, 20
user—-defined dbm.ndbm, 20
function, 20 io,23
functioncall, 73 sys, 98, 107
method, 21 Windows, 107
user—defined function with
Bk, 20, 73, 100 BEIARR, 41, 99
user—-defined method writing
Yiis, 21 values, 83
Vv X
value XOr
default parameter, 101 bitwise, 76
value of an object, 17
ValueError Y
B4k, 75 yield
values examples, 68
writing, 83 expression, 67
variable B, 67
free, 45 BRIAZ, 88
variable annotation (Z#f[FIf) , 131
(7 pR =X Z
abs, 40

Zen of Python (Python ZI[F]) ,131
bytes, 26 ZeroDivisionError

chr, 19 sk, 75
compile, 93

complex, 40
divmod, 39
eval, 93, 108
exec, 93
float, 40
hash, 27

id, 17

int, 40

len, 19, 20, 37
open, 23
ord, 19

pow, 39
print, 26
range, 97
repr, 83
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