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B2 2% FEEHid Python 555 MUREYE M [ 05ER . BHERMER, HhFHEARERE%., BiktEwy
B (non-essential) [EIE) (4 2U(E] [V ok 20 AR AL E R, HIE library-index FP(EIRH. BARAILRE S A0AEIES
41, w5 2[E tutorial-index, ¥ C o C++ FEGERTEN, =4 7 4w F[E]: extending-index DA B it 15 BF
(WA AT 4 55 Python $% 7EA%4H , 1M c-api-index HIFEAEIN] C/C++ AR AT H A9 /18
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CHAPTER 1

AP A Python JiAETE T, ANH 4TEAAE.

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

FRAT o AR I BE (S SCRO T AR UL SE 2 B, (A e al— 2l S, I, SRRk B EIE H

RESEASIX 03 SCRYAE Python HURTSKBL—ild, WFA TR ZE HATAI, Kb ERARMMSAFE] AT AR

VEH o MAET—J7TH , WRARIELE S Python F HAR 7 AT JC %08 7 e GO RS U, VRV % REASAEIX

%%?EMOW%W%ﬁﬁﬁﬁﬁ%EEEﬁ%%X,mﬁ%ﬁ%%%ﬁﬁﬁaﬁi~%mjﬁﬁﬁ—é
FE LA -)

TEWE 5 275 SO LN AL 2 B SC LA R ARG Y —— B SCBURT R A A A, A [e] — 3 5 A H A S B vl fiE
AR 730 MiAESS—J5T8, CPython Jef5- 3" {2 {# ] 1) Python SZHH (SR HAt — L8 S LAY 373 thre
By, A RRER AT A RS —R, dpae Y HSE By S BB BRI PR, RS R BIAEIE SC
AN 2Bk R — LB TR Y SE R

A A Python SCBHARIA —LE N ELAIRMERYEIER . AH S HY SR AT 2 L library-index 5| . DEA BRI AAE
B e, ARBTG5 T I R A R

1.1 HithseZ)

HIRE 7 Python SEIEAZIG R i) Iz 9RGH, (H LA — S8 A S B AU ok Ul S B 5 [ )
R S5 B
CPython iXJef5 /it B FFE4EH Y Python SCBL, DA CIEEMG . Bkl s hdl BAE LA -

Jython L Java iff 2545119 Python KB JESSBLAT DA Java SR —NHASHH S, sk Al DA U 7 2
Yava S HESHFIONIIT . T AREE (28 T Jython o34

Python for NET 53155 [-(4/l 7 CPython 553, (LI - NET $G4 LI FLAT A ANET %2, &
{19015 42 Brian Loyd. 81 T fRUENT AT i1F] Python for NET 251

IronPython 5 —/~.NET {{ Python SZ#{, 5 Python.NET K[a] pi 76T & f2 £ h IL A58 4 Python SEH, I H.
¥ Python f{ A ELHE41% 4 NET FEF 4. T HIAITE %5k 490813 Jython f) Jim Hugunin. A8 T N
W45 5] IronPython [#3k .



http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
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PyPy 524 f{ii i} Python i 5 % 5 Y Python SCBL. B Ui HAUSC LI 84T WO ket (AN s e
AT s BLITH A Hbrz —g il avir g oireds (H5E 2 A Python 45 5 1), Gl
PO F AT . AR TN T PyPy TiH T

PA_E X SE SR ] GEAE R LE 51 5 IS 25 SR P AR A BT 22, B0 51 Tl R Python SUR T
MRFERE . WHEHEN& AR LTIOM, PAREE IR IETE S A A5 A MR AR TG 2 T AR AR T

1.2 £5iF

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

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

H—FT777 name 42 1c_letter ZJFIRE ML 1c_letter FITTRIZ. T lc_letter NBAEE A
"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

AETESE O (B 7w B, aBBOMER] TP B = A RS R EPTAS TAF FIME R R TE RS 2 () X
VSR N IAERLERAS ASCILFAT . RS (<. . . >) SRR WA XT T e TSI AR IEASA ;. Ry A
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. 4}t


http://pypy.org/

CHAPTER 2

RS

Python F2)J7 i AF A7 25 B2, H ARSI 2 3972 07 B AFIL. A GRRNE A s BRI SCR
D ZE R

Python FHEIU AR SCAL ) Unicode UYL AP I T-45 E I SCPRRYZbS , BIAh UTF-8, 10l PEP
3120, JESCHAREfRIGES, fill’k SyntaxError.

Python F2)7- 1] PAYRI WA 15 4447

2.1.1 BT

NEWLINE J 4530 R A AT . 00 R ARIB AT, RdE % 38 NEWLINE (B0, 524154
ST TR o AR S IAR ATHHERN, oA 7 47 T AL T

2.1.2 Y817

WA R — PR, BATRFANA L. SRR Al AR AR E - S T4 1174 - Unix ASCIT 4%
LF (#47). Windows ASCII F45 /541 CRLF (a4 4ef7). 5i:Z7 Macintosh ASCII F#4F CR  ([n]%). A8
FET5, XSRS TENTH . I AZ R AR A T a4 145 .

Hu*ft{\ Python I}, & A Python API [{) A% 74558 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 T8

VRIS (#) Fik, AEWEATARERIE. YER, PR RTAFR T, RAEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python JHIZK 45— 55 —AFMIVERILILIEMIFAR coding [=:1\s* ([~\w.1+) R, VERARY (EHTDR

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 INRTHPIER, JEAL, b SCRFNTT B

’# vim: fileencoding=<encoding—-name>

3X /2 Bram Moolenaar [t VIM AT HIE .

A SRS PR I, BRIA R AD R UTE-8. At AR SO 1 745 UTF-8 F A5 54575 (b ' \xe £ \xbb\xbf "),
Rt AR A UTF-8 (X /& Microsoft /Y] notepad S5 84 S FAIE ) .

WP T b A% 2, G AR 2 4 FRab e Python WY (2 UL standard-encodings) . £ i X 2 BT
TIARIAE ST, AP FIE. ERAMRRRTAE.

2.1.5 RABHET

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 [RAHHETT
W5 s . 5 ARFERAT A S M BT, A SR, Bildn:

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

Bt ATHHE T R RS TS R IO R R AT . W HHBEA T2 34 NEWLINE JEAF.
SRR L RAPEERT (T30, R SH R

6 Chapter 2. i#@;Z9#
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2.1.7 =AT

S8R, BT, My, R AT 22 (MR NEWLINE JEAF) o S AL ATE )
i, 25 FATI AL BT AT I&W SKAH - FTEIFEA (REPL) (RSS2 [l B e AR Reds
H S AREEAT (RIES SRR ) HERSTE AT,

2.1.8 4gi#

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

RS (NALRA) W — 2NN, giiE kg B802 AR (5 Unix EIIAREE—20 . B4
E[52 %ﬁ%m BREBE TIZATH A Z IR . GG RFH T T 2178 D RABH L2 Jiny 28 A AF
e ipiid ) =3/

PSSR I RAF N S AR AT i g my, PR S E 5 ISR ¢, ™= A R — B R O R B 3 1R 4
JZI, Mifih/) TabError,

PR RATEBIW] : 25T IR UNIX -5 SO de A SRR, 520 E SO E IR I B R AT ST . 7350
WIFER, AR GH e S R H R g2

FTEEHTUATRE, GEE TR R AT . e TURFAEA T 8 23 AT N A AL B AR R SC (B, mTRE S
BT RERENE)

HELATIA 4 IR A HE 5 2 A INDENT 71 DEDENT 845, BEHAAIT .

PO —A7H, SERIEA—AEE, ZBEAIPRER. AR ZRENRZTHFZE M. 502
AT ST I Z R SR DU THORE . QSRR SE, WAL TR B T2 g0, ISP AT, I

A2 Ji—~ INDENT JEAF. WRFATRHREAR, W & S 2 EREE . —; b m T 290 A 80l
ﬂ%ﬁ%%égﬁ%*ﬁﬁﬁiﬁ—ﬁﬁmmmT%ﬁoi@*%,&¢%%%ﬁ¢k?%%ﬁﬁi&*@
DEDENT 4

NHIH) Python AR E R Bl AR IERS, HETRA

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

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

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

p = perm(s)

for x in p:

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

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

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

(Sebr b, fMTas AT DARBIRT =500 ARG — MR A s R — return r MgERETEIADLAC
MR R BR A AR 2R )
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2.1.9 EHFENZEEFH

BRAEEZ AT R ECP AT Y, ZARAT . BIERAT . AR AR AT AT IRTEAT . ST IE AT e
HARFETERF, HTEMZE AR (B, ab @—DEAF, ab MZMANER).

2.2 HipRAF

X NEWLINE. INDENT. DEDENT 4}, ifF #iR4F . %4EF . FEA. & F4. 2 RRASE8. 08 (8
REATLIFFIRAN) ANRIEAF, WTH T WIERF . FAE " SCHERE, SANAERL, BURRKW PR A R A
VS| 2

2.3 FRIRFHXEF

FRRAF (AN &4Rk) AYTavE e LUl .
Python FRIFAFIYA)3%E LT Unicode FRUEF; UAX-31, FFMAT F30E X4tk 5&ek: #0 PEP 3131

5 Python 2.x —#£, ¥£ ASCILJERIP (U+0001..U+007F), HRHARPFFFEFHN: KANEFER AR 2, TRIZ% _
LB 0 & o9, (HARBELABITITL.

Python 3.0 5| A T ASCII ZAMYHE ZF4F (1S5 PEP 3131) . iXEEFELF4rFfTH unicodedata b
1) Unicode “F4F 454 2 LA o

PRIRAFRIR B IR S, 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 ZE51IR5 1) & X
o Lu- REFH):
o LI-/NEFEE
o Lt- il K555
o Lm - BIFF 71
o Lo - HAth
o NI- FHRHFE
o Mn - JEZEARR
o Mc- &3 HbRA
o Nd - IR
o Pc- JEFERR R
« Other_ID_Start - t PropList.txt 5& LI BAFAFHIZ, T 53
o Other_ID_Continue - [7] I

8 Chapter 2. i#@;Z9#

<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 RAF R W A TR 2K NFKC; B e Ay LA 2 36T NFKC.,

Unicode 4.1 " fir 8 ] F 19 F% 10 F 52 &F 26 WL itk HTML 3¢ {4 https://www.unicode.org/Public/13.0.0/ucd/
DerivedCoreProperties.txt

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

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

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

2.3.2 {REBIIFRIRFFSE

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

_* from module import *f, A&FA. ZHAMBEST, FIRRRAT _ T A7l il — UORER)
SR ARRATRAFAE builtins BHUHL, AT RIHMNS, _ BARIAS S, SR UE L.

Dimport & 4]

flE: _ wH THEEERRME A I gettext IR,

_*_ ARGUE AR, EHEFFRA dunder” o 3k SE44FR i ARRES SO SCEL (AEARIERE ) € . B RSE
SE AP R INEIATEIL AT 7877 i 6 A% SREET . Python RAHUAS Pk i SOH 2 A FR. AL
T, ETARAEN o AFRESCHIR, AT S OB SRR IR R

% KIRATEFR SN, B HIR AT TS, DR SR IR R AL
ARG IR (57F) .

2.4 FE{E
FHMEE N B RAE REHN TR,

241 FHEEFHETEE
FAFER TR TRl A

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

I nEpn | NEpn | "ERM I "ER" | Nyfn | LRl | WREM | "RE"
shortstring = "'" shortstringitem* "'"™ | '"' shortstringitem* '"'
longstring = "rr'" Jongstringitem* "'''"™ | ‘'"w"v Jongstringitem* '"""!'
shortstringitem := shortstringchar | stringescapeseq

24. FHIE 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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longstringitem = longstringchar | stringescapeseq

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

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

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

longbytesitem = longbyteschar | bytesescapeseq

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

bytesescapeseqg = "\" <any ASCII character>

AR BRI A T RIER, stringprefix Bibytesprefix AT MR AV 2/

RTAFIE M B PR E S0 RSO S BTy, BN UTE-8; 1L 20 7= 1A

ELARIUE . PRSI B ] SO ERE 5 () BOWE]S (") . BT R DA O Y AL —
AT SO0 | SRR (Rl FE AN =515 FH $). KABHL () PR RS T80 1 FAFRFR S
B o, 24 RS SO (\n) 78" 0477, B30 AT AR SR BRI S SO P AFE AT 3L, BIAnA T4 |
SAIA G S FE G555 WS NHE L5 ERRB

FAERFIEZEMES b 5 "By AERAEEE bytes MG, NEEA str I FArE N A
ASCH F4F s F AR TET 128 i, AT XFIR.

FARFER M T RE T ABIZ "v 8 R, PR REFH B, FIATFRERIE R AT R P, AT
e CEE. L, RIRFEAFER RS X ' \U F1 " \u'. 5 Python 2.x )54 unicode “ETH{HE/EAIA, Python
3x WEAIHF "ur' 4%,

3.3 WU B IE AR R b I, S 'or ' 1[E LA,

3.3 JRF A X unicode “FIE{H (u'value') #EUHS, fiifk Python 2.x fil 3.x JATICHL A 44 T Ak,
¥ 10, PEP 414,

BIGEA £ B F ERFERARCN X FAF E s AT FoE. £ s o A, (RS b
o tut A, B, ATRAE RS AT, ORI AR T R

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

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

10 Chapter 2. i#@;Z9#
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BYFY | §& I

\newline | ZW&SCRHT S5#ATHT

\\ FRHET (\)

\ Bals (1)

A" Wl ()

\a ASCII 7% (BEL)

\b ASCII i B#45F (BS)

\f ASCIL #5145 (FF)

\n ASCI W0/ 74 (LF)

T ASCII [ %-4F (CR)

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

\v ASCII & B HFFF (VT)

\ooo J\HERIEL 000 FHF (1,3)

\xhh TN BERIEL hh FAF (2,3)

TR T A T

2] a5 [EIf#
\N{name} Unicode (& JiE 71 44 -5 name 545 4)
\UXXXX 16 A3 7S HEFIEC xoxxx B A7 1) 4F 5
\Uxxxxxxxx | 327 16 SEHIE xoooooox B I F4F | (6)

[EfiR -
() 5 CHRifE—3L, #3252 =A/\EHEE .
(2) 5 CHRE, LA+ HEHIECFE .
(3) F BFWAE, T STERIER SRR S DA U E AR AT FA ST mES, X
i SURS DARH WY B0 A £ 451> Unicode F4F .
(4) 3.3 fCESE: IIA T R4 S .
(5) WAH 4 A+ /N BEHIERS .
(6) F/nfEE Unicode 45, WK 8 AN 7Skl gng .
5 CHREART], ToE R SUFTIFEFAFER BUEAEORE, B, s s RARG Rodban. (PHiET, XFpr=X

RAER: Wi Oy FInt, BAEGERBERFRER. ) EE, EFTRFmEN, FARFmEE A
H%% SO 5 Jg T Jei R B U751

3.6 RS TLYA R BIEE LT A il K DeprecationWarning. AR Python K47 HUREE A filt

& SyntaxWarning, fZALSHUCNA SyntaxError,
RI(7E B AA A E Y, SIS W A R AT E X, (HR AT S E B EH SR Filan e\ BHPAF
TP A AR P REHTADNG] S e \" MRRA TR F M (RGP ARG AZ L
DNRFEHIEER) . THRE, REFEETAAEN R B (AHLEHE X HIEWE]S). B8R, &
FIAATHE S AR P B R A 24, T R 2 1S T

1 https://www.unicode.org/Public/11.0.0/ucd/NameAliases. txt
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242 FHRFHEHESH

PAZS 5 2 B 2 AR AT B ol I B P, WIS S iRt SF R TAIF 8. ik, "hello”
'world' T "helloworld". MIIREATRZSRML, RIWIRHRFATH S NZ BT, 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 -

243 HAFHRFEHE

3.6 BUBTIA.

X F A F ARSI fstring ZARYET ' £ B F ' RIS TATR T XM TR R T S B, 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 RS, RS AN AR AR A AP . AR S {0 FRiERA
Python ik Ik B IR F B . AERBAXEMETS =", WERMAE, FERFEE R LHER (H
FTWR) . BEfERHIS 1 bR B I AEER S ' SRR . B B A TS S
"} ORESE.

WS AR I, 45095 5 BT 93 BL Python FikatbAk ., (AT SERRIRGHLT .
M E RSB Tambda AIREFHEERX = WA EXH RG-SR Bk A & (Fla, =
ISR, (AARREAIR: ERAFEAFRFHEERN, BNERARNY, AR .
37 W5 Python 3.7 DAY, TROBSSIL IR, R ACVEYERE AR SRR B v £ ks 50
frasync for FAIMHET.

FERXHEEES =" i, WA EIERARACR, = RKESE. W NETTMEEEER P AR S
U E, K= JEMER. WATRERRE, = BUATAFRALN 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. i#@;Z9#
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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

A ZIR AR AV R BORHEL, 75 W Bih 5%

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

RS ORI E, 50— IR AR

>>> 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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Z PEP 498, TSR FIERR S, RS TRFRPLHIM KA str. format () .

244 WETEE

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

24.5 ERFEE

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" ("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 -

VR, BT O DML, THERIBCTIITAR AV E . DA Python 3.0 L2 I C PES\ B I
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

24.6 FRBFHE
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

14 Chapter 2. &ES#F
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VERE, MRATI, MOECRIESHGRA DA 10 JEE. BN, 0772010 RAVENY, FRMELES 77010 HIF. 77
FEC TR S0 B e T RS . Ml T R IR AT

PP R I E A BN R -

’3.14 10. .001 1el00 3.14e-10 0e0 3.14_15_93

3.6 MU AE: BLE SCRAETIEY, TR 4807

247 ERFEE
BB T (7 9 AT

imagnumber = (floatnumber | digitpart) ("j3" | "J")

R B AR RS 0.0 BYSZAL. SR — X iR, BT BUETERIAIR . BIESEHA N FMIZAL,
WFEEIFE S, Bl (3+43) o FERCT T ER G :

’3.143' 10.7 107 .0013  1e100§  3.14e-103  3.14_15_937

2.5 BHEHF

BEAW TR
+ - * *x / // 3 @
<< >> & | A ~ =
< > <= >= == 1=
2.6 ShRTT
PA N TAFAE R b R 3 B A -

( ) [ ] { }

; = —>

= —= *= /= //= 5= e=

&= | = N= >>= <<= * k=

AR A TP RO R P IHE . = ISR R B AT o S5 R @ MR IR R EAT . ]
O RRAT, BRI A TIZ R .

PATR ASCIL FAF HARIA S L, Xk Mrds 7 s 28 50

’v n # \

PATR ASCIL P45 A I T Python. FEFAFH P IH{ESIERESMEHI, KF R4S :

’ $ ?

25 BEF 15
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CHAPTER 3

iR R

31 MR, EHS5ARE

*F %.J2 Python FOMBRIAIIAR . Python T 7 i i B Jdidlt i th et G sont G2 m) K AR FR . (AR 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 91, id (x) SRR x B9 AR HAE .

X GR IR P X R I SRR B (B M2 A KIEIRIE? ™) I HE T SRR gl GEAY IUE
type () BRI — I AFRIGE GEBEAZWREXZ). ST, — DRI R RATBUER.

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 SEBLSLIR [SCE SEBA  DE,  I SERT T A A GO 2 R R

CPython implementation detail: CPython F Fifii flii A (n]ik) SER AN IR L IR 5 T RO 5, &7
XA AT 7 A 7 B RISCH R R 7y, AEANGRUE DS BL 35 0 B0 5 | BB . TR go BB Sors 1R an
i OB PRLEIR A AR B o HARSEIL S AR AT 775, CPython BUA T AR AT RERCAE . AN B
AT R G S R A AL (BT DAVRY, 24 2 S X ¢ P SO o

VR BN SC LAY R ER R I BE W] BB IE G 0L T SO X G ARERA 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
i, AR TR O AR AR A, XX GUA L 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 EZBEOLT, MIRIE—DAGRER, FRAV2HEIr SR 2 HgS; H2,
BIATRIE— AR TEVERS, WG B A SR RS . B, PR — A% g (Blinocd)
AR AT T T, W21 0] AR RS N A AR 2

RPN RAT NN LT FrA 7. Fo X AR RS A S AR SRR A2 850 XAl 2828
A, SAFHHTE Rz S ER AT ek ] B AEAH [ B B X R A5, TR Al AR R BOR BEE e A FuvF
e BIEa = 1; b = 1 ZJ5, a Ml AEESIERFE—MEA XS, BATEAS, XHT A
W, HRfEc = [1; d = [1ZJ, cfldRIEXTERP AR, BMEEEassE. (FdEEc = d =
[] R [F] — X RIRAE L ¢ Fl d.)

3.2 FREXBERREH

PATR 72 Python WIS . I AT (RARSLHI & DA C, Java s AT 5 40 5) W] PAE SCHZ 2L, K
KA Python TTRESATE Z YR AL (BIANA BREL. WUy B AU 45 55) , A il R AU E#T 2l
BRI B -

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

None A HA—FIRE. &—RABER RN R, W EREE N EY R None Y. EWFZHILT
EBNARFRE(E, BRI R BE Y R HCRF R 9] None, B IREHE N .

NotImplemented It 28 2 A — Fh BUfE. 2 — > B A % E I 50 X 5. B X 40 A 4 R
NotImplemented Vi, H{E 75 v M 4= & HOBE 7 ¥ QR 5K B 48 5 o B0 4% 3 7 1O B0 DU 7 3% ] 3%
Ho (RS R R A E AT gk S s e MR 8. ) BN BB 1 2R

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

3.9 MBS VE T R IE Not Tmplemented B FH . ERT H TSR N B, (HRH N
& DeprecationWarning. BE¥EARFRA Python A H5| & TypeError.

Ellipsis BLIA A —FUE. R&—MRA AR RIS, W GELTHEE .- .. NESFRELLipsis
Vill. BREBRENE.

numbers . Number XIS 87 FIEHAIH, I SufE N ABTATANA A E R B R m 4R . By
SRR AERY; — BANE A AN TS . Python H 87 24 AR Ak KB s, Atz iR
THEH T IR Tk,

BrR TR FRRIEN, B__repr_ () Ml__str_ () BH, BANFEEEME:
o ENTRAMIECETEE, LA TN, R4 B R E T4
o TR STER BRI DL R 10 BEHI .
o FERMER, B/ANBURRTTREAFAEM AR 2L, FEARBERR
o REMF, B/GSETTRIAAEMRNTZIN, FAXPER.
o IEFUS A AR R UER SRR .
Python [X 73R4 . 77 S BUERIZ 40
numbers . Integral HRXFRIIRES: PREEE AT (I ERR 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. g%y
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MsR%Y (bool) M HXIHRFIREHE(H False Fl True. A3 False Fil True [HAYTE XIS EME
TRA G0 A/REBR BB TIA, PIAREAE S R0 G BT A 0 AR T4 fE 0 Al 1
BISME DL R A TERAI R FAF R I 2 BB B P A7 "False” B "True”.

RERUBERIR HUE H 82 e B 0708 B AR S M A 12 I i £ BB AR o

numbers .Real (float) IS5 L RALES I RORE B 7 80 o2 32 1) BIU(E Y T AT s HE A PRS2
T2 BIPLASZEAS (PAJL C 5% Java SEPY). Python RN SCHREBUNE BEVE MBI SORE A 8 5 I PR il 2
FIE A FRER A N AFIE AL, (HX S YA M T7E Python H i FH X2 A SR A O JE T8, Rl
A P S PR S BT A% S AR R 4

numbers .Complex (complex) IRt 4: PA—RHLES 2 RO 17 s 5ok 8 S EUE . A 07 S50
BEF R U R . — AN EBUE z 9SSR o LR 2. real Al z. imag KR
.

51 BB R IR AR BB N RS A RGPS, WERAL Len () AL —NEAI A H R . 24—
IR EE N n iy, FFEEEHT 0,1, .on-1o P8 a B4 H i i 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

A LF ISR F =4 step” EZH” PRUIA™ ali: k] W a PRESAx WITAKH, x

=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

FHt (String) FEAFER S H Unicode i3 (41751 JEFIFE U+0000 - U+10FFFF 2 PN fT
HWEAMEE ATEFAF R . Python WA char B8, MHERFAAFER P BB AL 2R A
— KN 1 TR A S . W E RS ord O APE— NSO i PR R I R i — AN TG A
0 - 10FFFF Z NIYREBIEL; chr () AR NEEITE 0 - 10FFFF Z IR BB A K
FER L IR PR TS, str.encode () W PARE 82 R SURGILHF str #4h bytes,
1M bytes.decode () WA PASEBL I 1) i A

Jel — e A H AT AR AT Python X5, A& WA EDA_E 4% H A C 4L il 12570 F i 2k
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

T TIPSR AN, PR A 8 AT, DAUETEHE 0 <=x <256
AR RR R . A A FIE (BN o' abe ) RN EY bytes () #iE e nl PR Q5 1Y
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 (#p51) ZIFRA 4 H AT UL Python X152, 4138 th I 7 #5568 H g5/ R 243K
A B GEREAUEKEE 0 50 1 AF R TCTH G RRIRIN . )

TR FRAN SRR T IR AL A N E R bytearray () MsEasRAIE. BT
AR (PRI AN AT A ), AR T R L SR (i 3 D AN BEER-5 AN T2 HY) bytes
R

YIRS array 4T AESMY AT AL FSIERURB], collections Mibtbi2anlt.

AR RGN AT AN AR e oy B IRAAE S . CENTA BB TRk R G|
HREATPEE, B HNEREL Len O REESHRIZH R LEH WA Z R GA,
KERFPAIRIESR I, PARGEATRE. I X FR SR eis 5

3.2. FEAREREN 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
Py WIXR IR ALES . ENTTE N ER set (O W18, I HAIEZ 5T DAE ki

frigde, B add o .

HEHRA WG AOR AT G . BN N ER frozenset () WiE#REIH . HT frozenset X}

G ZE Hhashable, &R AR — MR AR 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 Vs de 1 IHAR E bR, WEREL Len () ALK EI— LS HE)
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 $2E THSMIBURRERB], collections LR ANIL.

3.7 i 7 Python 3.6 it 2 i P M A AR B 48 AF . 7E CPython 3.6 Hili AMF 2R E, (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.

FEIR A

B =

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

__name__ P GEL S s

__qualname_ Z R B qualified name, n 5
3.3 BB

_ _module__ ZREUT BRI 2K, A WA None, S

__defaults___ A BOAEN S B EOASBEA ) edl, M s5 | W5
AAEINMENH None,

__code___ FN IR ) SR BRI X 42 nj5

__globals__ X#Eﬁéﬁ@%ﬂj@%ﬁ%%?ﬁé@%[ﬂ% RS Mk
JR 44 A5 1]

_ dict__ fin 4 25 ) SRR R EUE M BES]

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

__annotations__ | WESHAMERN T, FRPEESHE, WHAAERBRREN | 75
°F 'return',

__kwdefaults__ | L& KEFESEENEN 7, s

K 73-ArA " Writable” {1 Jg 135 A0 IR E R 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&Mk. X ATHUT AR KA KB E B ITHIE

A KRR BUE S BUME BT AMHACED I R P52 0. 2 00F SO0 RSB fifiid . ce11 2R24M]
PATE types B

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

ROk R E i __self  RIHIMRAL, _ func_ MBS _ doc_ NITIANISC
(5 __func__._ doc_ fEMMFD; __name_ SHUFVEAFR (45 __func__._ name_ fEH
ME); __module_ SAUFIRFTIEBIRIIAFR, BOA 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], IS4 EXNG . T ER _ func_ JEMEELR ORI BREL
POE-

2l i IS BCE BRI — A RITIEF R 7 B — LB R, SEBIRFG __self  JEMk
NGFEAL, H_ func_ JRUCHEITEN RN F R B R .

WAL IERT 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” SEH” SEfr 42
GEARG, AT H <. £(1) 2 C.£(1) #ERTHA £(c, 1), Hip £ VK TIZ
BRK

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

RS — MMl vield iEA) (Wyield i% &) B3Y) BRSO ERFRIE—A £ R B R4, XHE
AR BE B B, BB )N AT AT BB A A0 4 T %02 Lterator.
__next__ () HEHLSSERXANEL—HBfTEIEHH vield EARAA T —MEN . M4X
MNREEST recurn BRI BEEMATEIR B, 5% SstopIteration Fif HiX Mk 4RG3
BB E I EE AR R .

PhFEe%y (i async der R U BRENEC T VR EIPR N WAz 80 AR R ELE R FH IF £ 0k (]
—A~coroutine W%, BRI REHFravait XA async with fllasync for &M, IS
UIRG RS Sl (N

SRR G async der R SUFI Sy e ld I BN EERY 5 £ R B &
SSCRE ) B A T 203 LA SRR AR, BRE QT async for FAI IRIGT R
itk
ViJE 5326 T AR 38092 terator. anext  JpYRHIR I —fawaiible, WOXH% SAEHS P0T
TSI yield PRt — ML MM E) 25 ot uen A SR BOR R, 4409 %
StopAsyncIteration SHIF HSH I BHIIBIAT = A AT ATE.

PRSP0 B RO SR AT C BB SIS R BRI B L9 1en () Fll math.sin ()
(math G/ HE B TEAEHY . 1T O KO3 B B R KA C ot . A5k 0 LB
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__doc__ RHREIISR TATER QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BWTF—4H); _module_ R /EBHIZFR, 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 () , HH alist Jj—FNFX G, FEBRBI
B, REIRAY R BEIE __self  KWLIRCH alist FTARICHIR S

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

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

Bl Bidjg Python fURS YA ML T, hF A A% BIE, Himpore WA)AGE M, =03

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

JEPEIE S R a2 S L, Bl m.x = 18R T m.__dict__["x"] = 1.

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

__annotations__ (A[) A—MEE L 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 Rtk dict_ SHPAT IR RSN AR A 4 25 1] o

CPython implementation detail: (T CPython JFf I F I A E , BT BFF 1 I A e 2 Uy
%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] KIS S O FE I T L PR, B0 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
HRPAER . EXMEIEARM C3 I AT, RIGEAEAE B0 8 SR S5 R 2 R R B AR 21
— IS BB R EFIEAAYAT . A7 5K Python 1] 1) C3 MRO [ W] A AL A7 2.3 HUAA Y STRS

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

YRS (BEA N ©) K7 A DRIFEXG, BRI _self_ JBIENCHY
KPIFEAR . I DA TR, CRE A XS R RPTERHX SR I
_dict__ T ENEINMRBUB 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  SHIPIAEMHIGA PR __dict_ NAL&ARda4 250
H7i __bases  NWEEIHICAL, HHAEELINIFR AP B __doc_ RIRHYSORF

e, WA N None; __annotations_ (A[#%) H— & 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  JEMEENZEG. #SHEME T ENSBagEiil: 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_ WENEARE. WRKRKBIEIE, MNEIENERER_ getactr () 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.
FiokJgtE: __dict_ AJEMEFEL _ class_ ASEBIXTRIKZE.

/O %4 (SFRSCERSR) file object Femn—NFTHFHI M. B Z R X0 kA1 8 SRS open () P
BREL, PAK os.popen (), os.fdopen () Flsocket X4 makefile () J¥E GA W REfd FHFLet -
R T B ) HoAth bR B T ) o

sys.stdin, sys.stdout fl sys.stderr KYIIRMLIAXT N T EREAARIERIA i Hh AN B DRI IR ST
X5 ENTER ASCABITIT, HILERREE 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 RiF A 5 5 49 [T Python fUf, BiFRbyrecode, AU GANREN SRR 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 %) .

PRIk H i JEPE: co_name Z5H T BRE#: co_argeount A ESE SAE (B35 (FR 7 E
SR BOAMEN 2 50); co_posonlyargcount NAXBRAIESHHIEE (BiEH A BRIMEN
Z%)); co_kwonlyargcount KPR KEFSEEE (B A BAENS%0; co_nlocals
Sy B B 0 R SRR B I BUE (035 S 80); co_varnames — MU 5 AR § 4 BRI T4
(S H A HAE B HTTH); co_cellvars i— A& B & R BUI 5| 1 Ja 30 4% = 44 FR 1 o 4
co_freevars N—ME H A EXRFMITH; co_code J—NRRFATIE T F4F 1
H1; co_consts N— M TG BT B TR T4 co_names S— AL 5 5R i
A PRI TCA; co_filename RIS LR X444 co_firstlineno NEREHITHIAT
Z; co_lnotab H—PFLFEE, HA g TN R BT S L GRS ILRERS 1 IR
;JSE%); co_stacksize RHERII K/ co_flags H—PE, Higmtd TR I H N ZA~
LR o

PAF 2R T co_flags BUbRENLE L AR EE H *argument s 1H{ERILZAT BRI
B, W ox04 (g E:; MR **keywords B RIZZATREECRN K BFESE, W
0x08 #FIEE WREETE M ERES, W 0x20 (iPFstE .

KRR (from _ future_ import division) Hf#if] co_flags PEIRE K FHA
AN G2 10 132 75 e FH A 28 e A SR R B 13 o) I AR SR By A3 R 02000 v FE T
FLi) Python i 4 H I A 0x10 i1 0x1000 {if

co_flags H Y HAAI LR EE A N ERIE A

RGN SRR — A REL, co_consts WSS —TRRFE 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 SHET—HEARMT 8 RV ), W5 K2R WA None; £_code
i pr AT RIS XT S, £ locals WA T ERAM AR T FU; £ globals N F&E#K4ER
AsE £ builtins ATFELNE (EH) L5 £_lasti A HEHTES X 2B ST
FRFER—ERID,

Vil £_code 5% —> #HilF{} object . __getattr__, MiiFZ4 obj Fl "f_code".
YRR AT S @M £ _trace, WHIRAN None, MIZTEACTDHA TR 8 F 4 2R sR 8L (FR R
D EEEHREAT SR A - XA PAE AT £_trace_lines %h False 4k
Jii P

AR SCEL 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 MWK Y HIATS — 7EIX L5 AM— D HER KON TRBEEL 0045 E 1T (BUR T RRZ /Y
D). AR T LA B A {_lineno S~ Jump fir % (RIBCE T —i84)).

OS5 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 ) -

GRS B IEAESA T, W5 A 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 . Y3t A—AN AR, BREIRESRRRT R . (S Wy &4 —15. ) E
A[{EN sys.exc_info () FrREIKITHMEE =50, AR HN __traceback__ JEMER
FREL

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

X1 S R [T X 5, D) el [ %o G g S 3 R phe S ML AT B to_next JE MR ASE
EIRRIR B o

HERRA PR ME: tb_frame §i 105 F R SO IATING €b_lineno % i A 5 BRAERY 175
th_lasti Fa i ikie4 . WIS % AT R TR except T-4akAT finally T c vy iAo,
[T 5 AT A1 4 T S5 HE R e e T SR

i8] tb_frame &5k — HilFH 4 object .___getattr_ , [fiHZ% obj il "tb_frame",
FRRM AT S @ PE: tb_next AMRIRERH AT — 29 GRA LA S Hrm), WA F—Z2H0h

None,

3.7 WEEAE: [k SR A AT AR Python fUR RIS i, BUAT LB th_next JEIER PARYL
BT

DI G VI SRR TR __getitem () JFIEBTBMBIVIA 2 R W AT A NER s1ice O
PRACR A

PRk @M start ANFL stop H EFL step WA KAR; S{EUAE SN N None . i 2@ 4
AL,

Y H AR — A7

slice.indices (self, length)
BTV 32— B BB RY length FFATRAEY] W RAEY I F length $5 € A< BERH 5% H 51 I 1]
F A A BN At i o Gl [k = AN B A S e s X B85 i U i start il
stop FG "5 VA S step SRAR . BRG5 BRR BB 2 B85 TE ALY A — B0y sUAL B

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 . SSTEX R TS N E R 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 () HiE#RRANE
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3.3 BB EBR

— AT DATHE A G SCHAT IR A PRI 5 18R S B Hh R R TR TR R ML 1 R S A (B NS AR 2 S it i 55 1)
Fr) o X Python SCBL i3 S5 E AT, AVRAE AT E LETIRIEF B ATNREEIT . 20K
Yo, WER—ARELTHN__getitem () Wk, HH x RBZRERM—AB, W x (1] BARENT
type(x).__getitem_ (x, 1). BRAFAUHIBISMED, FEBCA E SCGE Y I IEH IR ZAS AT A AR

Bl R — R4 GEE N AttributeError B TypeError),

P AR 1R None R X W EEAR T H . Blan, WR—A2%_ icer () Bk None, NIZK
WARATAER, HIEXHHSEBEH iter () ¥51 %4> TypeError (M AREMIEE_ 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 %11, )

3.3.1 EXEH

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 TS super () .__new_ (cls[, ...1), #WEd#EHR _ new ()
VERAN AR S, SR A AR T G BT B B SE B AR HR ]

R __new () TEMREXIGINRIGEE I H BRI T—A ols (9526, WIFTSLOIR__init () Ik
FFPA__init_ (self([, ...1) MJESNBMGE, Mo self s Blin HAx it S80S Btk 4 St i
IS HAI T .

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

__new__ () WHMFEEE AR ARRLRI) T8 (140 int, str 3§ tuple) & Hl L HIEESRE. 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 S B2 0 O IE R 1Ak s Bl super () .__init  ([args...]).
B2 new () Ml__init_ () YWMEMRESERN (H__new__ () 81, JFh__init_ ()
D, FrPA__init_ () RFIFEHEER None, GHWSHEZITHIS| A TypeError,

object._ del_ (self)
TESEFIRE A R o XIEREFR N A g s Ti s (NG ). R ERES  del () HIE,
ML FrIRAE WA del () ¥k, wZil i by & DAR G S0 JE 200 00 1) TE A T T
_del_ () JrEERTRA (ERHEERY) i BN S 85 | R R A B . X RN S E4
_del_ () RESTEE BT GR 0 Y S FE 2 i RSB Pe E 1 24 HI CPython SEEEH,
2P
YRR A S AR R RV del_ () Frik.

i) del x HAEBIHAH x.__del () — WIEEE x W HITEOE—, M NEE x 5] H
TR R IR
2 __hash__(),__iter_ (), __reversed_ () A_ contains__ () JIEMILATERIRALHE; HAth 4251 % TypeError,

{HAT REAORT None JET 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 .

Bl T _del () HENEBLRCAHE, TR A AR SRR 2, Eeh
FTE]— IR sys.stderr. FRpHL:

o __del_ () AIEAREACH RTINS, SRR AAL AR RACRD . AR __del () FHE
S AP IE TR, WTRES A EAEE, BIUZ SR WO IIT__del_ () MIFPIBTAY
(MY E

o del () TIDNERRRERCHINEEINGT. P, ERE AR R (B AR
AT AL LRI S B0 None . Python 2 AT Al e ie b 44 FRANAS Tl ZRAT ey 4t it
P HA 4 s SRR A B A R LS, 3T B T 5 A B R 3h
{E_del_ () Jriu A skl

object._ repr _ (self)

B repr () WERBOHH AR — DRI Bl FAARRR. WERTRE, XML —NAW
Python ik, BE#E AR EH EAMFEIUER XS (REEE MRS ). WIRXORNTTRE, WINR [
K4 <...some useful description...> WFAFE. REMESTZ—DFIFEXNS. R4
RENT __repr () HERENL__str_ (), WEFREIZRPWEGI “HEER" PR ER
H__ repr ().

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

object._ _str__ (self)

Wil str(object) AMWE KA format () Al print () WHAAAE SR80 “dEIER ot
B FEARFR . IR AL — FAFERXT4.

Wh#Sobject.  _repr () WARRSET __str () AR B R Python Fikz{:
AJ DA Y B 58 B A A B

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

object._ bytes_  (self)

il id bytes W AL — MR T EIR . KXW ZIR[E—/> bytes R

object._ format__ (self, format_spec)

Wi format () WEREL. VIR, B LF4E 5ol BREPAK str. format () H¥ETRH PAER
— ARG KA FRFERFRIR . format_spec ZHCRAL S T RREGRIIA R T4 o format_spec Z
B s format_ () WIZRBHLER), At REZEREE RS L AT A A Iy B2,
SO AR R AR AL BEITE

2 formatspec | fEFRIERS AL A B

IR AR — TR o

3.4 JiUHE 5 object ALY _ format_ JyYE AR AE AMEAMTIES E4F, $F25]K—4 TypeError.
3.7 ilHESE: object.__format__(x, '') BFESERT str(x) MAFZ format (str(x), '').

object.__1t__ (self, other)
object.__le__ (self, other)
object.__eq  (self, other)

26
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object._ _ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
DA IXSEPRRh LR Tk I BT S SR AARBIR R R RN s x<y W x. 1t (y) . x<=y
WHx.__le (y).x==yiHx._eq (v).x!'=yfffix._ne_ (yv).x>viEHx._gt_ (v).
x>=y Jfll x._ge__(y)

WERAEE RSB SEI, & HBOIT A RE 2R [ BRI X R Not Implemented. # I,
N LR iRk 0] False B True, Al SEfp bk 8607k n] DAR ML RE, A AR U BGE FAT 2 5
TR (BIANFE 1 AR Z0F), Python SR EIEIR bool () PABIESHR NI Z(E.

TN OL R, object L ] is RFEHM _eq (), FHA1E LK SR N B AE R [E
NotImplemented: True if x is y else NotImplemented, XfT_ ne (), BRINSZIE
% eq () IEXEERBUL, BRAEZS M A NotImplemented. K IE B AT [AIEA HALRE 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)

T N E KA hash () W ARG A SR L R EF T 8AE , BT WA A S5 2R BUA3E set . frozenset DA
J dict, __hash__ () WiZiR[El—AREEr, X5 iR 45 S AH [F] B ds o il — 43 A e 1 L LA A TR 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—PMXFEEXN__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 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—MELEAILE x == v FREKE = is vy H hash (x)
== hash(y).

—ANBURERT __eq () HEAEEN __hash__ () WMRH hash () RXHIBEH None., 24
—AKH__hash__ () J¥EK None W, %M SEFIRAE— DR P 22 R OIS Zr (A I IE A b5 &
TypeError, HEYE isinstance (obj, collections.abc.Hashable) W IERHHEHIN
ANATHE R XS

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

WR—AEHER eq () MEFEEPGA SR, WNIZESRE XA __hash_ = None,—
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ANAENLT__hash () PANERXHE| &% TypeError 244 isinstance (obj, collections.
abc.Hashable) i HIH5 RT3 AT G A X 52 o

#iE: FEERIATEOLR, ste Fil bytes X408y hash () {HEEH— A FHBGREHLE “mEh”. Bk
BATHE— 3k Python YERR R &R A4 (HEATHEAE 28178 Python [H)2 A W] FM Y .

XK T B A R O B AR I A S S A BRETE IR LR BT RCR B O(n?) & 2% B il i 1)
LIRS . 524 http://www.ocert.org/advisories/ocert-2011-003.html T fEES .

ARSI A H S A HIIERUOT . Python AR PRIEX M UF A S (lH EAE 32 0F1 64 {7
g ERA—EY).

% 0, PYTHONHASHSEED.

3.3 M AE: BN E IR A BEPLAL -

object._ bool__ (self)
il JH He 5 DA S B ELARLARG:  A K N LY bool () #RAE; Wi%iR A False B True, Q1R AR E LI
Tk, WEAELIFRT_ Tlen () FHFAEHREHEBERWN R ZEMENE. WR—DRBARE
X den_ () WAREX __bool () WIHLH A LB ZHENE.

3.3.2 HEXLRitihiE
FIPARE SCTRAIr oK B M REBBHEDIF (x . name M6 . MR MR ) A9 R4S S

object._ _getattr__ (self, name)
LENEMETTRINEG| & AttributeError MARMEBHH (WTRERIMH__getattribute_ () B
T name N2 — LB EMER sel £ R AZMTPRYFIEM G T AttributeError; B X name
Frek @Y __get () W5IA T AttributeError). MIEN Mkl (FBH) BEEESCRT K

—/~ 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)
W7 VR 2 T4 A MR R T DASE I 2R 5 Bl JE M 7 ). MR E LT getater (), M)E#H
AR A, BrdE__getattribute () BFXMIHH E S E5] K T AttributeError. W7
W R A (R E ) BHEEER S & —4 AttributeError . N T G Iy ) TR %
H, HSEY % 8 2 P A AR (R 4% B i B 28 U7 VORI B B R AR B M, BN 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

5 k—A~ HiTE: object . _getattr_ , iS4k obj, name.,

object.__setattr_ _ (self, name, value)
WA — A B R R o XA 2 BURIE LS (RERHECRAE 2] LG8 ) o name 2y
JEMATR, value FyEIRES @ MERIE .

WR__setattr () MEIRMESR —DEGURME, BRI FEZKELIIE, Bl object.

_ _setattr_ (self, name, value),
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gl k—A HiTF M object.__setattr_ , FHZS% obj, name, value.,

object._ _delattr__ (self, name)
EMT__setatcr () HHAEMAMERTTAEIRE . WITENZNAE del obj.name X TiZMNEH
U AR

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

object._ dir__  (self)
WITVESLTAERAHBN R dir O RN . REMELATE—F8] . dir () 2R EIR P,
N FFHERTHAFT -

B R

FEIRAFR __getattr_ Ml dir  IEAHHRE & OSBEEMER T . BHUZ9 _ getattr M
BN M2 — NS, KA — B, HRBTEER(EED] & —1 AttributeError., @
IEFEEKMobject . _getattribute () KREEBHXF R PIRBFEANEME, W __getattr  SFERIHR
E@{Edictf ik, RIFIHS5] % AttributeError. WRKE], BE LR WA 45
LR

_dir_ RBUVUAEZALMSE, I R Ao bl 5 SRR FAF TS o MR AR ATAE
PR BB RITME dic O 2R,

FBTEANE BRI (R E R R SR, PTRURHMEER 21 __class__ JEMEIRE N
—A~ types.ModuleType T2, Flanm:

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_ NSl @IV 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_ BIHREHESCHTE.

3T HHIMA: _getattr_ Ml __dir_ MR,

wE%:

PEP 562 - Bl _ getattr__ Il _ dir__ A AR _ getattr_ 1 dir_ pR%L.
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ScHl R 2%

HRK) MIOIR T —A PTA & A Sl (%

PATR A — MBI R (Bl #4335
trf) . FERARORBI, IR SRR AFONITAER __dict

IRAR AL BT 5 R A Egekny 4
AR e P ) 4 Y TR
object.__get_  (self, instance, owner=None)
VAL M R PAIRBUIT 2t @b (S MEDi) sz ZenyseBilid @it (SeBilf@ ki ). nIiEf owner
SRR A B IR instance 24 AR VTHJEPERSLH], W@ owner S5 A JE MR [B] None,
W7 VAR 24 3R I AR B J@ B2 5] & AttributeError 54,
PEP 252 $8§__get_ () JWH —ZE_ASEITHAXTS . Python H & P E WAL L RIS &
s AHSE, FEEEE =T T HATREER A A~S41. Python H B getattribute () SLPLE
REHEAWANSE, TR e B RKt,
object.__set_  (self, instance, value)
VA 7k DA instance $85E B TG 34 2500 SEBI JE 4 M8 value.
WHR, WIN_set__ () Bk__delete_ () RHAAVER “BIRHIALR" . EZTTH S FA 7 4%

a

object._ _delete__ (self, instance)

A BT ¥R AR instance i 5 i) BT A 2 2 SE B S A

object.__set_name__ (self, owner, name)

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

il __set_name_ () HRAEA type MBS I — R B A 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 SURTERZE (IR BCE IR IER B T 3hE5k
JEPERBATIRTNG ) o XTI FIX GO YL, BT ATE UM e BRIt — AR E A (HT28) s ifE:
HEFE—ANCESH (BN, CPython £ 45LHLT C PR IRE A BLE ILEIE) o

T iR 2%

BPUR, Rt A “40EfT N XTI EM, HE MU B AR g8 P s i i By
_get__ (), __set__ () Fl__delete_ (), WIR—DXLE LT AL EFRHEE T, EHK
VOB US
J& T ) BRAA AT R — X E i rp B, R E RN B . B, a.x ERITFSM a.
_dict_ ['x'] JFlh, KGR type(a) . dict_ ['x'], FEFRKKRERK type (a) W EFHEZE, R
(ORI

B2, WPRIEN ERE ST RS I ki x4, W) Python nJ fE £ s B BT oA I 45 M LE Hi A 7
o XELA B AAENE SE A RS ER 1Y AR BT s SR 5 348 S HAS R 8y 2R B E
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RS TG SR N a. x. SEINAE K a T E:
B SR RN LR O U B P RAD L Ek—NMEIR SR T x . __get_ (a)
VBIIE WR G B — DXL LN, a.x SBFECHT: type(a) .__dict_ ['x'].__get_ (a,

type(a)).

RIPw MR 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 FHIEE A RGES AN R AR AR A.__dict_ ['m'].__get_ (obj,
obj.__class_ ).

KBS, KRR UL E R BT TR g e . — 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 5% (f3EH @staticmethod fll @classmethod BT ) HRAE N AEETIRHI AR R LT
P, ST DATE € S k. X A VFERASE RS- 5 ) e ) oAl SE A —RERAT R

property () HREURAAEIEREIA RSN . I SL B BE BB AT

__slots__

_slots_ FVFTRAT A PSR P (IS M) Ik B dict Al _weakref_ (AR TE
slors_ g st MU R E K T )

MR __dict_ W[ARFEWE 0. @Al R 58] 2 & 0T

object._ _slots___
XA AL B RIRAEA AT AR TR GR 5 ek S 1 078 5 44 L A ER T A1) . slots__ 2RE
PR 7 DR P s ) BEL L A Bl R S SE BRI dict  Fll_ weakref .

£/ __slots BB EM

o AR H— DA _slots__ BYALWF, LHIR) __dict_ F _ weakref __ JRIEREEIEAITTFIA

o WH __dict_ AFd, SLBIMAREARLE _slors_ € SCP A IR RIRE. 4RI R
BT % AttributeError, QIR RS HAL RIKE, WERF ' __dict_ ' MAFITE
__slots__ HpS A A o

o WERAGHATOIRE __weakref A8, W5E LT _slots__ WA SR ESLH 5 51 8. Wi
TELHEIIEI M, WEKE ' weakref_ ' MIAFIFE _slots__ PREEHIFAFERIF S .

o _slots__ @I R RAAE R QIR 5 FEREG LS . B, KRR RERT R RiET _slors_
SE SCHYSEBIAE SR BN A, IR & B A IR

o _slors__ PRI R R T8 SCERZE . RN _slots__ FEH TEBRFEAA. A, T
RAFRAF __dict_ M _weakref _ BRAFEAIMRE LT __slots__ (CHeH B2 (AL & ARAT P Aol (3214
B o

o MR R AL EAESEAS R A 5 S, Wl B e SO S SRR T 5 ) (BRefld i
BN ESRBCHA AR 1730 o XM & SRR E Lo AR AT RELIRIN— BT IR L
A o

o AW _slots_ AEMTIREH “FAARKE” WEIAI int . bytes Ml tuple KIRAER.
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o fEMEHEFERFER R iterable #PT DAREIRIE LS _slors__.

o MR —A FHRLE _slots_ WRAH, WIRZF BN SR FVERE L2 R 2 ML B T 9 ok A
JEVESRLRE P inspect . getdoc () THIFHFE and displayed in the output of help () 4y B R SC
IREHIER

o _ class_ TR{EAHEBAN LA RN _slots__ Wr2EAER .

o WA 2RI ZEMRMRET N, (BTN R EE AR R (it R 2R A
BRI R) — B NRS] &% TypeError.

o WSRKgiterator I __slots__ W & Ak AU B BRI —Adescriptor. fHIZ, _slots__ &R H—
SIS

3.3.3 BENKEIE

M ADRYR S —ADEE, REXDNLEEMM__init_subclass (). XFE, SS9 E WL T
RAT AR T RE. X5 R At A AR B ) R I, (EL 2R Wit L BE S R B ) B Y R E S, 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 ENXRBFESH WAL S LEN __init_subclass. . K T 5 H Al A
__init_subclass__ PYEHE, W UMRIEFHFELIETD KRBT SHEPHHRWEAEZLE, 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 AWML __init_subclass__ 5K
W brmoek (MAEEArHeR) hEd type (cls) i,

3.6 BUFTIA.

T

EOAE LT, KM type () KWER. BESE NI GHSENIAT, KL S0 R EF|
type (name, bases, namespace) H4EE.

R BRI TE E XATHE A metaclass REEFEE, sl R —MILE S IE JOok T E
file ZEPATRRfIH, MyClass fil MySubclass & Meta 5L 4H1:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

(FItkss)
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(R —H)

class MySubclass (MyClass) :
pass

FESE LN HR E AT AT AL XS - SR S AE T T IR (4 T TS b T A
M AR AT, R AT 5
* f#HT MRO 45 H ;
o RIS M4 I
o WA 250
o PUTFES
(bljE e 0E

&4 MRO % H

WERAESE SR B R A2 type BYSEBI, WA __mro_entries  TryAXTHZEATIZER, 24k3I45
R, BRPASUREISTHBS BT . TR AUR [ e SeH DA I - Jed AT AR =S,
TEEAE DL IR 2R 15 22

sk
PEP 560 - X typing #iHURZ B AL %0 S0 FE

HEE LR TTE

A S E 1 24 Y TE IS ARE AT BL:
o AURPA L HEA BAERE L, WEH type ()
o ARG HARATCRIN A Fox type O MBI, WHSBE ML
o WERGH A type O WSEBIVEARATCI, B0RE LTS, WM RTIRE R IE.

BALIRAER RSN BRIEER IR (WHRA) PAEITA 2R EIEMIeE (R type (cls) ) Wk, #
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.

AZAGETIE

— HHfE TiE4 0, MR R a2 250, Rtk A _ prepare_ JgPE, BfFPA namespace
= metaclass._ prepare__(name, bases, **kwds) WIERWVEA (Hrb SR AR T %5 &b 3¢ =7
280, MR AKE ). __prepare_ JyEN MUBESEHN K % . __prepare_ iR [A] ) fin 4, a5 (0] 2
BifE A __new__, HE YRS LA @B 1% 44 25 R s DLE— N0 dict o,

WERITCEREA __prepare_ JRME, M S RGWIRL A — D06 BT .
%
PEP 3115 - Python 3000 i [j5CR 5| A _ prepare_ a4 aS[a)4 1
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HITHRER

KFHESPL (EPIT) exec(body, globals(), namespace) HERBIMIT. EFEIFEH 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|

BIEIEIR
—HPATRF R MIE TR G428, BiELHH metaclass (name, bases, namespace, **kwds)
BTG (SRS 515 A __prepare_ W)

WmAREEE P EEM T ESIHT __class__ B} super, A%@XT%zpkyﬁﬁﬁ/Tﬁ’J super (
__class__ firg| [, X2mgmiFEaspra 2R mes . X8 HZESHIE 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 [/ AY, _ class_ HAITLEVERNZE a4 S T
_ classcell  ZHBEHITI. WRGLE, COFighn LERKS type. __new_ J#H, PATEREIEMME
VA% . ﬁﬂ%fl_ﬁﬁi 7r Python 3.8 5| & RuntimeError,

L BOAICE type BEEALMRA SN type. _new_ MICRRF, VUNEUING A & G BARHEQ
R RZ I AT

« B, type.__new_ FNERGLEMETIAENL T __set_name () FERIRIRE;
o BEFK, FrAXEE _ set _name_ JyVERHE BT E LRSI Efld 2% BT it 44 AR 2EA TR 5
o I, FBEAEHZARYE AT U TR E I B B init_subclass_ () BT

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

Yilid type. _new_ QUE-—AHREES, RPN a2 2 ML S IR S PEH B A8 104 P
EFER G EXAFRIA BT DA BB, JEE NSO R __dict_ &k,

hz%:
PEP 3135 - @ity i iR EAn __class_ M5

TTEMER

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 BENEHIRFREE

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

R, Tk abe.ABCMeta SCH T XL JADAE ARVPRAAGR B2 (ABC) 12 “HERLEEE” S EAE 28
WRA (UFFNERR), M ABC 2,

class.__instancecheck__ (self, instance)
WA instance NAEARA class ()—A> (ELEEBREE) SCOINGR M EAE. n5Ra LT, Wil i

PASCE) isinstance (instance, class),

class.__subclasscheck__ (self, subclass)

Return true Q15 subclass N AN class 1—> (BSR4 F2RMGREE(E. e LT, W
SR PASEIL 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| AW 282K s aediid, @l instancecheck_ () Ml__subclasscheck__ () %€
fiil isinstance () Ml issubclass () 178, MMABIFERIZIHLE T IRZES IS 2B N &
(B0 abe i) .

3.3.5 EHlZRIZERY

Mg R AR 1, 6 Python B 55 HRic ok M A fe— A generic type FEALARA AL . B0, 1ist [int]

XFEFRTE T DARE ISR R —A> 1ist FIRATE TR N int A,

W%

PEP 484 —JRI7Lfig /141 Python i I T2 AUARIERYHESE

ZHDNBARR RFTESAZ T RN S SR

Generics, Ji] 1 (12 SLZ A typing . Generic A KA SE I W AEIZ 1T INHIE S AL I RE DRSS LA A
Jr ROz 2R SR

—AR R UETEE L TR class_getitem () WA REHITES L.

classmethod object._ class_getitem__ (cls, key)
Fie IR key ZHUCRG 2 W LR [B]— ARz BUE R & T A4

AR L X,  class_getitem () £ HEINMCHIETE. WL, MHEE XN EALEM
@classmethod i,

__class_getitem__ g4

__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 () WIARUEEZEGkK, B2 M typing.Generic 47K, XNEKIWHHH
class_getitem__ () £,

PRUEFELASRIZE EI__class_getitem () HE BT HETCIAEH =T KRB AL 4% 41 mypy T PR
ANEBAEAEME B TREGERAMMIHB A __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 R A B g —A 2, MPTRERXTM__class_getitem () KF¥k. __class_getitem__ ()
AR IR A S, R 24 3% 1] —A> GenericAlias X§ 42 .

i Jl #35 X obg [x] REIL, Python fRFEAS < MG T X FE 1Y i AR R il e B 24 W getitem () iR

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"

)

1E Python 1, Frf W2 H St @ HA R sepl . — 2RI E RS %I Wmetaclass, 31 H R ZBEERRE
type ZIENENIHITE, type WHENX__getitem (), XEWMFE list [int], dict [str, float]
fltuplelstr, bytes] XFHMRIAXIRIF-FE__class_getitem () HH:

>>> # 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 B REZ BIMA% O X+ N4 class getitem (), I 4§ Bdh Ie 76 ] i} £ 5 5

_ class_getitem__ () MiAE _ getitem () #EMH

3.3.6 HEHITTEAMK

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

3.3.7 B TH/AE

FIPARE SUR A R SE AR g0 4. T B BT 57 (A0 3 &k ek Jo4l) sk 4t (i 748, (Hig RN
HAE 2525 . WL 8 SR 7 9 5O AR s P IR (R Z ALTE T 17 51 Fu /e i B A B4
kFH 0 <=k < NHH N ZFHE slice XWEMKSE, BATEXTARBENEE. oM e EuGaEm G
ﬁt keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update () % H¥E, BN M5 Python FUARIE F H X524, ILAh collections. abe FEERHE T —A>
MutableMapping abstract base class DAMEARPEH_ getitem (), __setitem (),__delitem__ () Hl
keys () M EARGE RGN EITTI . T2 FIEEN I append (), count (), index (), extend (),
insert (), pop (), remove (), reverse () fil sort () ¥k, % Python FARiE 1ist XFEHFE. Ha,
75 FE B N 3 3t e SO SCH IR __add__ (), __radd__ (), __iadd__ (), _mul__ (), _rmul__()
Ml__imul_ () FIERSCEUME (FaPHE) MokiE (F8EE ) ENIARN G CHAWBIEIZ BT, ohR
WP AN SE I contains () FEPARVFREAMAE A in i3855 XU, in B4 8 R T
TS, SRR E . SN IERSE L iter () HELARRRAOIE A
#PEAH S XTRUR, _iter. () WM4ERXTZEGHE; XTEY], R 4B AE .

object._ len__ (self)
W BT EASE BN B R EL Len () o WIZIBEIXTRIGK R, PA—A >=0 8RR BAh, Wi—1
MEREN__bool () F¥EMME__len () F¥EREMERNE, WHER /RiZEHSB00 M IRIE.
CPython implementation detail: 7£ CPython H', ZLRK KN sys.maxsize, WEHRKERKT sys.

maxsize M LEEME (Bl len () WHES G| % OverflowError. il it ELE K KBy 15| %
OverflowError, XHRUWINEX_ bool () FiE.

object._ length_hint__ (self)
T M A PASE I operator.length_hint () WiZiR FIX K EWAETHE (WK T8/NTF
LK) o WRKERN N —A >=0 8L, & BY{E WA LK Not Implemented, XL BMAES
__length_hint__ H{ESEEANAFAENR—FRAEE . WOVELRSE R TIERE, I AREERIEMITGIR.

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 20 P) Fr TiLEUZ DA None %p42.

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 SRR 5 | W e ok A 52
ZJG), W45 % IndexError, Xt Tmapping KA, MR key AF] CRTERAR ), W5 K

KeyError,

filE: for EMEAANEERTIN2WIFFHHE 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_ (). WZW__class_getitem__ 5 _ getitem__ | R .

object.__setitem__ (self, key, value)
T VEASE I self [key] WA, VEREFNE _ getitem () MHE. ARZRIZHI I ENZ
AR T T U VB TSRS BB SO I, BUR TS ARV TR R . R IERRIY key HFTS K1
FRENYE__getitem () JFYERIE B .

object.__delitem__ (self, key)
T BT IEPASE B self (key] WIMBR. HEFIE  getitem () MFE. AHXRELHILTTIE
N AR F 75 B R A R, SR P ARV ITE . N IERE key HETE] K 1 5 Y
5__getitem () HHEREHLAHR

object._ _missing  (self, key)

Wikl dict. getitem () TEHRAF|F M B A DASEBE 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 LB T ENHREREIX G H B A RIBEEXRTER IS typeiter —17.

object._ reversed_ (self)
W (ARAEAE) St reversed () VB REOR T DASEIH A 25 AL, BV 243 o] — A4S AT 7 18
MEREZF N IA R R A EAE TR

WRREME  reversed () FiE, W reversed () WERECR LRSI HF ML (_Ien ()
M__getitem _ ())o SCHEFFHIPMMLAGXT G LAAEREWSHEAL L reversed () FrH LAY S B E SR
ST ARAL reversed () ¥k,

AR (in Flnot  1in) B ARTAZRIAT BN LA I ORI Rid, gt g n] AR HEPA T Hr
R EIE R EA ORI LI, XA ZR AT G AR ] AT 42 .
object._ contains__ (self, item)
VR 5 YR PASE PR DA I B4 . R dtem 12 self (W RGN R B E, 75 R B . TR 287
S0 7 T Bl i 4 e T S (L BN
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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 E{FFHE

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 BN, KEHEA = + vy WE, Hbx %E\Jﬁ add__ () HEMEH—DLG, WMPEHH <.
__add__(y). __divmod__ () HFENZERTMHM__floordiv._ () FMl_mod__ (), BEANIZY
KIRFN_ cruediv_ (). WEREARZ SR =JCHRAR N E pow () KL, W__pow () WY& LW
R RN =S

R BT E AP R — DA S ST ISR 1258, B %R Not Implemented.

object.__radd__ (self, other)
object._ _rsub__ (self, other)

object.__rmul__ (self, other)
object.__rmatmul__ (self, other)
object.__rtruediv__ (self, other)
object._ _rfloordiv__ (self, other)
object.__rmod__ (self, other)
object.__ rdivmod__ (self, other)

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

object._ _rlshift__ (self, other)

object._ _rrshift__ (self, other)

object.__rand__ (self, other)

object.__rxor__ (self, other)

object.__ror__ (self, other)
A FH K 6y R SE LA RO (5 ) RS — e R S ARZ (v, -, %, @, /. //, %, divmod (), pow (),
KL<, >, 8, N, e IXEERE B PR S TE ARV EROR SRR B B Hﬂﬁ/\ﬁsfﬁéﬁl*ﬁéﬂﬂﬂﬂfiiﬁﬂﬂ S
BN, KFEX = - vIOME, by BEA rsub () FEREEH—AEE], WY x._ sub__(y)
1R [8] NotImplemented By £xVHH v.__rsub__ (x) .

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

W None — P3G i =i 1 2 g ILE’J*E}XAGI%
’?I;]XTTWI_J%EAE’HM’E&“& HRARR T35 - Bl = RIS\ e B SEAASHS  XR SUR I A SR Y
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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)
T XL ER LY REARRE (+=, —=, *=, 8=, /=, //=, %=, **=, <<=, >>=, &=, "=, | =), X4y

VE N R T B S B Self) %FJ_IEI%%( %Wﬁﬁ%ﬂk%/ﬁﬂﬂ self)o WERIEAN T ERYE
S, MN A A AR LR S8 k. B, R xR E A iadd () HIERREH—ASLH1,
W x += y?ﬁ%fﬁ?x = x.__iadd__(y). BN x + v BSRME—FEERE x.__add__(y) Fl
y._ radd__ o TEFBENT , P RIRE T SECR TR A4 1% (30, fag-augmented-assignment-tuple-
error), {HiL ‘Ij]%ﬁ.f:zz@lﬁ*%ﬁ!ﬂﬁ*/\éﬂ)ﬁjﬁ/ T

#iE: BT > = B ECHLRIAEAE — R, IXT_lpOW_() {H2:R ] Not Implemented [2¥F
To¥EIERE] x.__pow__ (y) Fly.__rpow__(x). ILESIRFE Python 3.10 HEHEIE.

object._ neg__ (self)
object._ pos__ (self)
object.__abs__ (self)
object.__invert_ (self)

VR AL — e A ARZE (-, +, abs () Fl ~),

object._ complex__ (self)
object.__int__  (self)
object._ float__ (self)
i FHAX B8 R DA B Y B R R complex (), int () Al float () o W 243 ml—AMAHR R AIME .

object.__index__ (self)
il I 5 YA PASE B operator. index () PAK Python 552 T4 M-k B X G i 4 BN RN 5
(BIanY) 8o M ER) bin (), hex () Fl oct () BED. fEAEM RN S8 THECEEAL.
IR ] — N EEH

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

object.__round_ (self[, ndigits] )

object.__trunc__ (self)

object._ floor__ (self)

object._ ceil__ (self)
P2 ik B )5y PASE IR N BEBR 4K round () DA math BE%K trunc (), floor () Ml ceil (). BT ¥
ndigits f£4y __round__ () L2 4 X%ﬁ&lﬁﬁ R BRI 24 2 J5O0 RAEMWT N Integral GEE N
int),

W int_ () B___index_ () WRBE NN ERE int () £PERE_ trunc (),
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3.3.9 with i&4) LTI EHERS

EFXERER—INE, EEXTHEIITw ch BRI EHES B TR E 30 BN SCEBRER AL FEAE AR
BB T B R SCARATAC RS . B with 184 (FEwith 1% &) A, (H2 ] DR S B
BN EREH .

R SUE BRI B R AR S A A SRR, BUE TR IR, PRI SO SRS
BT LT UEHESRMEZ(EE, 1205 typecontextmanager .

object.__enter__ (self)
PN JRTZA K BB AT RS with iR 245 XA I AR R IEEE] as )4 e ny B x,
WA 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, =S R 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

MR __exit_ () FEAPMZETTIREEANRE, X MHENT .
%
PEP 343 - ”with” {4y Python wit h iEAJHFRTERIA . 15 SRR A.

3.3.10 ¥%HEERK

XEF A SCRARUE, FRIARTT IR B GES SPRIEAEH S SCT X R T I RE IR A A FEA R, TS R A
XL FIA . AT AR AT AR &5 R R H 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 F )5 00 B BEAE T 6 45 SR B RAE N0 BT A W A & SRR LA FEIR 7 YR IN__hash_ ()
%ﬂ_repr_y() o WIRX LT ER A AR TSGR AR, WS EATIEE R BT R A S
RIRESEEPNILE

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

PAIK A SR IE R SRt — AN M R G0 v PR JOIRIE ", T DA e A AR AR Y e 4%
LSBT AR G
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>>> type(l).__hash__ (1) == hash(1)

True

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

B 7T A RS S I S ST R, AR AR E R R 58d getattribute () JF
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 Geid getattribute () HLHIAMRRERS AN B MRt 7 R0 2 a], HLACH 24k
T BB PRRESR T VAN RGP CRRR T must AbZNBCEAEIN R H 5 L DATEIAR 24— ot ARt ) .

3.4 i
341 TBHIK

awaitable WG FEELINT __await_ () Fik. Masync def BEGREI 23T 2 BRI AT SERERTSE

#iE): MAFf types.coroutine () B asyncio.coroutine () BEMigs 4 W45 [8] (¥ generator iterator
MEWE TSR, HEMIFREH__await_ (),

object.__await__ (self)

Wh AR 8] — Aiterator . I 24 4% B S 52 Mawaitable %74, 0, asyncio.Future SZEL T 7 A

Hawait FikAMA#E.
3.5 BUHTINA.
hz%:

PEP 492 [ fifi A ¢ n] SERE X R TRA (5 B -
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3.4.2 HIEMR

A2 7 J@ Tawaitable 542 . MFERISAT AT LBV H__awaic_ () IFERHELER sG] M REE5 Ak
TR MR, ERARST K StopIteration, MIZFHM value BHRAFBEREME. WERHFES LT
W, EtERSRERHE A ERN 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 g SRF B AL — R K55 & RuntimeError,
coroutine.send (value)
FHGERZ R IAT . R value i None , HR2ZGXBAHY THIFE __await_ () PrRERERZFHT
—I, WS value Nk None, W HERFRATL FEIMEHE M ER I W send () Tk, HEER (RN
i, stopIteration g2 3% ) 5 Lk awaic () REMEIFTIEICHIEERAH

coroutine.throw (value)

coroutine.throw(gpeLwaeLNUa%w%]])
TEMMENG R E R R . W RIEA L MR R SRS chrow () 5k, WRAFEM T
W AW, ZRE R ST k. HE2R (GRIEE, stopIteration BiugH 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. RIGERXFEHALATIK GeneratorExit, G HIEHH
8. W5, WESECHCERITT, RMEERARgE 5.

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

3.4.3 FLENE

R ik K EATDAEHE _anext_ FEHHH SR,
SEEREfEasyne for BRI,

object.__aiter__ (self)
WAAIR A A - R B RTR

object.__anext__ (self)
WAGR A —AS 7T 34525 S A N — 45 2R . MG 1% 5% 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 HUFIA.
37 IREESE: 1E Python 3.7 2, __aiter () WRGEElA T FFat RICKARNTI 5k 2

34. thiz2 43
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M Python 3.7 ¥y, __aiter () WAURM—DFRPIEAENR o R IEMTHALN REFF T2 TypeError
BiR.

344 RELTXEERR

FHETXFRER ETXUEREM R, BB _aenter M __aexit_ JrikiEFdT.
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

I3
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CHAPTER 4

HAITIREY

4.1 BEFH%SH

Python 2 /72 AU B Y . AR SR A — A BT AT Y — Bt Python F2/7 304 AN LAMRE 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, EAfEa T PN -n 8RR ZHMA (B __main_ Bi) 217
ARt R UG, RSN E R eval () Hl exec () B FAFERSAILZ UL

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

4.2 HBR5HE

4.2.1 ZFRHIGRE

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 ZFRAGREHT

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— DAL LAEIN, 5]k NameError 57 ﬁﬂ%é‘lﬁﬂ/ﬁmiﬁﬁﬁ@ﬁf/ﬁmﬁﬁ, Hizx A FE 1 —
AR & ﬁ’ﬁlttﬁrE’Tﬁ%%’ﬁ%ﬂi@ﬂ%ﬂﬁﬁﬂfﬁﬂi%m@ FEMH, FF25K UnboundLocalError .
UnboundLocalError A NameError [— P12,

AR — AT BN B AEAT 8 A A4 FRIPE A, AR B A B A A2 44 BB 6 1 X A A e 24 i AL i e
MG 24— DAL E H e AU B 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
], DAy E A s [Eﬂﬁﬂbulltlnsff%ﬁ%lﬂ’]/“ﬁ% S0 AR SR 2RI R . WRRAEH R BT E 4
PR, FHERAE ML 20 global WRAJMAALT BT X H A 4 AR 2 Al .

global iFA] 5[ — 1tﬁ%ﬁ%¢%ﬁ%*5mﬂ7ﬁ$ﬁﬂﬂﬁ1’ﬁﬂ%ﬁ WA A 2 R el A S AR s A —
global if41), W% H MR M APAIER 2R R

nonlocal 1%’7%@1%*9?6@%%%WZHUT@@@@@%&VE%%F{@KEE’JWE‘ WISRARE A ARATFAETAT
iy 5 R A P B P UREAE 2R R 5| & SyntaxError.,

BHAME ISR — R AN B3I . — A R B Wi 4 main_

R LRIVt exec () Hl eval () IZEURAFRMNT LR SCPRORIRTT 0L, 2K SO T REE I
A AR T A T o ﬁlk@[ﬂf]ﬁ%ﬂéft%lﬂﬁ@i’”ﬁiﬁﬁ%AW BISNZ AAET AR E 1 Jai A R e R
A AL . JE a8 2SR ORI JRIE 7 . AESACR B E S48 PRI VR T S B R i 12K
URSHs Ay A RACR A - T B R UM it ks, PROAE AT B e B o
SR . X ERE DA T AU R & R

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

a

class A:
b =

4.2.3 AEGAZEZREMAT

CPython implementation detail: F] PR %35t _ builtins_ , JKUESRE BTSS0Sy, P sl
RN A4 A3 (B U % i mport builtins HAH N MBSOz ) JE P

5= H B P TR S PN A 44 25 R SE br E Rl A e R s S R R A K __builtins
AR BN: XYL R AT A (G — MO 20 AZ S ) o BOAE LT, 47
_ main_ EHedE, _ builtins_ ELEMNEREB builtins; SFE A HABAY PR, _ builtins_
& builtins B H S FHP)—DHI%4 .
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424 SHBHHHTE
B AR 5 1 24 FRFRAT A AL T A T TS 2 g et o X AR DA A4 T B i 42

i =10

def f():
print (i)

i = 42

£0

eval () fll exec () RRECECA N SEREIRET T AL FRAARAT 4 FK . 248K ] ALETR 25 14 Rl fil 4 g i 44 5 1A
BT, 1 B BT A TR WA A A, MR AES R4 2 m T exec () fl eval () 4K
A RSP R /AR 2w PR R E a2 250w, e 2 RIEE T M

43 BE

S 2 P T R R I 2 ) R DA (S Ak PR DR B HA e 2 PR — P 5 S AR BEAR A AG IN B) ) 7 EL
FUAL, BT AR A B Rl AR R o A iy e e i A e ) A QRS ) A A G R el A2,

Python f#Hras SAEATIELZA T 63 (BIANFAANBIRE) WS K55 . 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 (RS ERABIDR T2 “A 1" B S AR Bae n] AR A A T 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 , FRAEE 47N systenExit KR,

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

e 5

HiE): 53314 57 2 Python AP HGLLR 4 . FCINZA: FTRETE Python FHLE] B A I R 2864y 2k s,
G A 2 WA AR B 32 AT 1O PR T

PGS Fory i& 5 Nt ry B RR DA Keraise 15 &) /NS ra i se EA]IREIA .

[Ef#

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

43. BE 47
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CHAPTER B

FSNRG

— A module ) Python A% i importing FEAERREEWS 51 55— MR N A RIS . import B EMGE S AL
Hilfw oL, (EARME . importlib.import_module () PAXWNER _ import_ () %5
Bt ] DA Sk S AL o

import IERIEE T AR B RIE LRI, K5 R 1R R GRG0 B 24 1 1 8 i 44 B
import {EHIBREAEIE SCHXT __import () EREUIWIHMII-AEMLHSE. __import () MR
EESBNTIIT import IR A FRISESRAE. S5 import i 1A FRIEE BB 40T

X __import__ () WYELEI AU TRIIR R DA RAE AR B I AR G B . ANt ml g 2R S S g 4
AL B A SRS AT (1115 sys .modules), WA import i & PATAMRIEHA

Mimport {EAIBEATI, FRAER N E __import_ () RIS WIE. HALME S A RSHLE (B
importlib.import_module ()) AIRE&BEFELE _ import_ () JFMH BN H SR ZRE S
AL

M ARG F AR, Python 28R, IR B3 A)E —> module M4 HAIHILE . WIRIEE
ARRHIBHARARE], W 25| % ModuleNotFoundError, MUt G AHLHIN, Python & SCBl 2 FhHems A
RAIGE A PRAIIER o X LSRN ] DAL B ] (81 SR fliad i) 22 Al 1R AE BRI e

3.3 A ARG CYE AT PEP 302 HRYEE "B B2k . AL AT R S ADLH—
AP ARGHEL sys.meta_path EFHR. MO, XFEAE G4 25 B AR R E S 8 (2 0 PEP
420).

I %1, types.ModuleType.

49
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5.1 importlib

importlib B T —FEH APL k53 ARGEHAF T H.. Bl importlib. import_module ()
Pefit TAHECNERY __import_ () HEHERE. A ELR AP HDRBGE R ABLH] . HEZHIEEE import1ib
JoE SRS o

52 8

Python FU—FBEHf R, A A RTHERE T4 288, Toieb@ ] Python, Cifg@ilm)ifE M. AT
AL BEAFRIZ IR EER , Python i85 AT & HIMEE

PRATME A e SRS R H 5%, FHERERTE o2 H SR it SCE, HIE AN B0 A8 HUA T i B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
b S5XMRGE A, SldZREMIEITHL, FERZ N TR, mn DAA 1.

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

JFABREAEH AT TUKRSHCEA XSS5, 5 Python 4R e & M7 MG —3. B
WARTATRER A — 4K email WAL, XN XH 4K email .mime W) FALLARZ T4
email.mime.text BT,

521 #H8

Python j& LT PR f0, WALE Fla &2 . W2 EEMAER, N1 Python 3.2 12 2 Hi

MO E. HREEHEA - MIE __init  .py UM HREALH. Y- PDEAOPTAR, X4

__init__.py XM RAMPIIT, EIE ARSI E B % a4 2= W P4 PR, __init_ .py

%%TU\@/‘ AR AR B B A &5 /4 Python AURSAH (LAY AUAS, Python REFERTHA G A IS A IR &A1
jés

fan, PAR KRG mE LT — A Z900 parent AR = A4

parent/

__init_ .py
one/

__init_ .py
two/

__init__ .py
three/

__init__ .py

2 A parent.one ¥ [@ & # fT parent/__init_ .py Fl parent/one/_ _init_ .py. J54 S
A parent.two B parent.three W4 Bl 4T parent/two/__init_ .py Fl parent/three/
__init___.py.
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522 HaTEE

iy 2 A LRt 220 MR, BRSBTS T REAL TSP R GE AN R (0
HRr R REAL T zip SCPFAR . W45 B, B3 Python fE AR W] AR B A Ty . fy 4 2 B A—E S
FLHER IS RGN G BN TR To S AR 1 U .

g A __path  JEMEAMHEEA SR 1 E B AE A, AR AR kA (B R
FZHAN sys.path) KW, EXFRGERAERE NI T — KA B 3T il R .

i 2 ALEA parent/__init_ .py . PR b, ES ARRIETRER B LA parent HE, H4
HRHIA R B ER A Btk . [ parent /one MM BRALE A —E 5 parent /two 4R, ZEXFE ST, Python
R parent WAE a4 EEE, TEREARFERENENSTHITA.

T3S I PEP 420 1 R fiy 4 25 [0 G A RS s o

5.3 #3%

F T I ARIE 2R, Python T3 B4 S ARTHL (B3 A0, X T 24 Al R Ui i 1A 25 00) I 5E LI 2 4 Ak . 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, RIS R foo.bar, )b foo.bar.baz. {HXLES A FHIT
fi]—N R, #45| K% ModuleNotFoundError,

531 BEREE

ESAERPE LS E NI 2 sys.modules, XGRS A47 2 Bl 5 AR A R 1E
(BHFEH T KR . HLREZ S AT foo.bar.baz, N sys.modules ¥4 foo, foo.bar
foo.bar.baz ZH. B/MEIE AN AR S o

T AWE, 2TE sys.modules BB, WAELENH KR EH R FEFAWELR, AL
B BRI, WER{EH None, M£¥5[% ModuleNotFoundError, WIRIEAE|HEEBIAFR, Python FFLRLL
BRI,

sys.modules &R 5 #. MERE T BEASBEIR XER AL (o HABER T RE A AT Ems ), HE
2 AR A7 H O3, T2 Python 7F IR AR S BT R a4 . B W] DURME R None , i
T*ﬁ'\%/\*ﬁﬂ%%?ﬁ ModuleNotFoundError ,

HREEUNL, PUSIERARIE A X RIS RG], FIEHHAE sys .modules MZAFAH, R)a

MR- FAZA PRI, WETE OSSO/ = [ —4>. ML, importlib.reload() FFEHH
B —ANBEHORT G, AT i i B RE A TR ARG SR BRI AR AR N 2

5.3.2 EEFOIE2E

RS E A PRI sys .modules #ARE], WIFFMLE Python (-5 A PP AR AN ERZAFL L . BEpX
HIP AR S MRl B, B & 3% 3 FAe 2k 35 o AL HRAR AT 5 8 i A2 2 71 RE (8 FH L T R4 RO 48 31322 44 B
e [ IR S B P A 1R RARR 7\ &5 ——ENTER E RN 20T /5 AR Ny ik [ 5 5

Python {1 & T BN A ARG AR . 58— UG AT 5 0 PO BLRER , 505 MRS o] Ry, 4
SABANAE A S Eimport parh FHERBEBL . import path S SCIE RGUBEARER zip SCEFHLRAI BB S % .
TR RN R AL AT E RV, BN URL 652 A0 Ve

ML AT A, PRIl DAIIACKT ) 2 4R35 DAY RS 2R A FL A 1 ko
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AARAT AN BB, AR ENTRER BTG E LRI, SR [ —A> AR AAE LA, XX T A
KAFRIERE , MERSE S ABLE] ) TAEn ZB ] -

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

3.4 JiCESE: fEZ iR Python JiUAH, Eds s BRI 422 25, BIZEE AT MIBTH S UERT, b a4
Inzas . MBS TRAE T AIE R, (BAHAESS A BT

5.3.3 BAF

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

T TAE R AR IR A, JRHE A S AR MR %4, H sys . modules ZAFE KR XA
VLS TH# sys.path . REVBHEL E N BRI, SO TROHENE L sys . meta_path FSHIHT
AR R G, RARAT g

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

5.3.4 TiRE

YR E A FRIBIUE sys .modules THAE|I, Python HE MK sys.meta_path, Mot Siogies
RATRIRIN A . X LA L WU DAL ) AR S E N 125 AE AT A BEZ 4 FRARRL . JCBRAR A 4R AR 20T 5
WA N £ind_spec () WMIIE, MIIEEZ =S8 A0, SARSAMERBE (i) . JTimA ks
TS FHATAr SRS SR 2 e 1 BB AL PHA S 24 BRI AR o

2R 0 B AR AR A T Q0 AR BE A S AR PRI, BRI ] A G AR A REAL B A BRI
B, 2R [H] None. UIPR sys.meta_path &bt A2 2551 R R BAG AR M BB 5, WA 5] %
ModuleNotFoundError. fEAAHAMT] % i B _EA=44%, I S AR,

JCHHEE R AR £ind_spec () JIIARMHA MR =S8 - DRES AR SERREL TR, Hlan
foo.bar.baz. - ANSHRMHHHERMIM L E . XITREEHER, 5= ASHCh None, {HX}
TIBRE T, BoASHNLE __path  BEERE. WRMNE __path  @YHEICETI, K51k
ModuleNotFoundError. #=AZHue— R NTIE IR H AR BIA B G SARGEMNSAEE
T2 E) Fe A~ H AR

T B ATE SR AT AZ UG Ty e g1 . B, AR KR v R e A7, WA foo.bar.baz ff
HAEMITIHR ) SA, TEGN TR ERL (mpf) FIHA mpf. find_spec("foo", None, None). fE
2 A foo ZJ5, foo.bar ¥l s KK A G SA, W mpf.find_spec("foo.bar", foo.
__path__, None),—H foo.bar 5gSA, Hig—¥FHEEH mpf. find_spec ("foo.bar.baz",
foo.bar.__path None) .

_

AU A A A ST A . UL None IAMNKF RN =N SUUE AR, X AL EU2R 1]

None,

Python [FJERIA sys.meta_path HA =FICimaiay, —FhEE anf 5 A P B, —FhE0E anff 5 A
VREEREH ) B A — R ENTE A S AR B import path fIREER (Ripath based finder).

3.4 WOESE: JUHARA AR £ind_spec () AT find_module (), JEHEIEIH, BRFLREER]I{H
AEFE, SAIHLSTEE R AR LI £ind_spec () BRI E.
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5.4 g

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
o WRAE sys.modules HAFFERTE AR R, SARMEST LR HR].

o TEMBAFAATIRACH Z 1T, RBRFFAFAET sys . modules o X —gifRKCHE, POMIRBLERATH AT
A (EHEEUREN) S AMA S B HRME sys.modules AT IRTERINGE UL T /Y TCFRB I FI
RAFTEOL N R 2 U .

o AARIMERRNL, WHRBLER - HERINERMBR - K5I sys .modules FRER. (EATEAFAET sys.
modules ZAFHIBIEL, DARALATIE A I 3 na BRI i B S IR EAE A P . XS EHTI AR
7], Ja# AL EE MR R B AE sys .modules 1.

o TERIHLE) 58 HIR R AT Z 0T, SANEI S E S AR B (1 i 78 61 0 A8 15 ok
“_init_module_attrs” ), FEFZEW B 2305

o BRI ST %), FE SR R B 44 250 AT A TR NERY, minEias
P BRI N A2

o FENNEGSRR P A EIF L4 exec_module() [REERIF A —E sl e T AGEH I IR 8] (R

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

% importlib SE I 6 FL 2B R I . T 2EIITE sys .modules HIAEFRMIIRA FRAFRBUBHT G XA 7 i R E S 1 R A
PRI AT RETE sys .modules WL H & o R T RAASIAIRHEST A, ARIERETEHAD Python SCHLHEE .
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5.4.1 hgkse

PR AR R AL B M T e . BT, S AMLHIVEH importlib.abc.Loader.exec_module ()
TEFAEN—DSECRPATHREOT 5 . M exec_module () &bl ATM{EHEF 9L 20K .

TR AR DA LT 51 K

o QUSELHLE— Python #ib (TjdE Py EALH B SIS MBI P RE) . INZRas W %A ) 4 R 6y 4% 45 )
(module._ dict_ ) HHATHERRAD
o GAIMEAR TCVESI T A, BVIZT| A ImportError, ANIFTE exec_module () MEIG] K A9LE
Ay HoA S A 4% .
FEUZEN T, A AnaEs ol DUE R—X5 s FEIIEIL R £ind_spec () J7 KRR [l — AL, H:
AR SN selt.

B s i PAE PRIl S create_module () JiRTE MBI QI 5 . B2 S48, R
HoRAg UL, IR BT BT R A BRI H . create_module () AFFEAEAH G ik EALA)E
Yo APRAEHGR ] None , S ABLHIRF A 1T QY EDHSER .

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

3.4 RS load_module () FEWH exec_module () FiEAL, SAMLHIS X INEM A FEAGRAT/E R
E

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

BT PATERZ A, Load_module () JyyAANSEBL b SCHAR R I A FEARIN N BE . A AH ] A4 R A 475 2808
IR — LA E:

« WIS sys.modules HFFERGE A FRIIBLIT G , IIER S T EAFERT B, (50 imporelib.
reload () ¥ RUEIEM THE.) WIHLA AT sys .modules #1, HIERELOIH A
B sys . modules.

o TEMBASPITERIACHSZ BT, B 22 MAFAET sys.modules ZH1, PARS IR TCHREIFEZ UOmMEL

o ARANEARI, MBAFLAFEERATAET 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 () KE XM % DeprecationWarning,
3.6 iR 24 exec_module () B XMH create_module () KEXIPHEG| K ImportError,

5.4.2 F{ER

2 AL LS (B0 importlib APL, import K 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'>

i B 5 1) Python ZFREBEFIN, X B K RES S ANWF, (B LEFARGHEARE. R
AR — SR WMHBARA sys.modules['spam'] fll sys.modules['spam.foo'] (FlUNFE ik FAZ G
SR ANIL), WS A2 R T ) oo JR .

5.4.3 {RRHHE15EA

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

B HUAK Ui P AR I LR RS G __spec_ JEYEXF AN A TF. A B HRAS I TR AN A AR 3 2

ModuleSpec,

3.4 BB

5.44 SAHEXIEREM

AU S A0 2R3 18] 2 MR AR RS 0 ISR e A ISR G X S8 R 1, AR R s AT R 2 T 52
e
__name___
__name__ JEMEDAPBOABIRA TR IRE L TR BB HPRAEF ARG HME— R R
__loader___
__loader__ @M N T A RGACM BRI TR B R . X EER2NTNE, (Hdn]
AT N & HIIRE, BUANSRIBOCIHEE) in ks i £l -
_ package_
BREY __package  JEMMBIE . HP(HLHUN—AFAFE, Eu A5 __name_ BUMIHAY{E.
YRy, H_package  {HWIZBNH _ name_ {H. MBHNZEE, WT R R
__package_ WiZBCAHZ TR, T FRURMNZ BN HAD A . HETEE A 25 PEP 366.
IR __name_ AR FAHIT B BN A A K8 XL PEP 366 B E S __spec__.
parent HATAH[EMI{E.

3.6 IR _ package_ W5 __spec_ .parent HAGHMFIMIE.

__spec__
__spec__ JEIEMAIE AAE T AR B F AR BIAS R o X __spec_ W IEHR E R R HE A
TR 55 8 #n A ) A A ey A . ME—PIBIAMNE __main_ , HAH _ _spec_ AL EHFILTILA
None.
X __package__ KXW, __spec__.parent 4 HIERIERI,
3.4 BUGHTINA.

3.6 iU S 24 _ package_ KXW, __spec_ .parent &% HAERIERI.
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__path__
RO E CRiS 2 EMER R mA 2 ), WA BRI __path_ @M. JEIE(EUNH
ARTERNS, BAR __path_ WAL HALNF PO . AR __path_ AR=, WTEEA
BB WAZ = AP . X __path__ i UWHE ZHT/E T L P4

ANRUIBIAN ZBA __path__ J@Mk.
__file

_ _cached___
_ file  RWANL WUREE, WRMRIELAA TR ARG AP T U
ABCE _ file  (BIANMECE I B ATRILR) .

WRRET _ file |, MWW ATINE _ cached_ J@¥E, EEBUL NG FIAMRE (FN=4g
) FIER AR . R MR MEANER SO EAFAE s TR AE AT DATR] BB 1] B KA R R SO A
(&I, PEP 3147).

MORWE _ file  WHAIPABLE _ cached . {HiE, AHERIGERAMA, R, Mnaas &6
__file FI/B{__cached__. [NICUISR—MIN#AS 1] A GAT INEAEHUE R AREM S, HARF
PRI R 2 Y .

5.4.5 module.__path__

MRE S, R MRHAAT __path_ @M, Bt

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

_path_ IR FAFERA MR Al B S, HEWa PO ES. fEHT sys.path WL ERES H T4
B __path__, JfH sys.path_hooks (JL.F30) &7 i) __path_ KR,

WAy __init__.py SUFRTARCESCE R AY __path_ @, 1 HIXZ27E PEP 420 2 1 SC B an 45 25 0] 4
A5, BiE PEP 420 f95IA, @ SR ARGFER IS __path BEAMA _init_ .py
s AN A3 g S IR E _ path_ .

5.4.6 &R repr
BN LT, AR EA —AN AT Y repr, (HZARA] DMK _Fd @i, 7ERry AS w5k
T CHIAR BRI 5211 repr.

WARBLH HA spec (__spec_ ), FAMLHIRFZA N B RA M —A> repro WERA MR M B A F] spec, T
A ZR G L A i 25 Rl S SR iV — BN repr. EXF2{f# I module._ name_ , module.
__file_ PAJ¢module._ loader__ fEJ repr IUHIA , FH-RALAMT Z KM EIBERIAE

PAR 2 BT B A A ) -
o WIRBHEAA _ spec_ JEME, HAWIHUSIS B9 KA repr. #1119 JE& 144 "name”, loader”,

“origin” #11”has_location” 545,
o WERBOREA _ file  JEME, XSWRER repr —EB4)

o AR _ file. {HEA _ loader  HEUHAN None, MIMNZKAHK repr 4 VERHR repr
(0

o XTHAMEIL, AU repr Y _ _name_ .
3.4 Jji i 5#: loader .module_repr () ELFFH, S AMLHIBULE S FIASERHAS 5 IA R A B EL repr.

N T I A4 Python 3.3, UR N AR E L T module_repr () Jiik, WSTESR Bk mifh Ty 202 Arsei i
IR A repr. EEEREIINEAC TN .
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5.4.7 EZEFTHHBAIRY

1E Python M . pyc SUPFMBC ZAF 7 B2 HI, ESAZAT RS MEH oy BEOCPFIrER . BROARE O
'~ Python i@ ¥ FTE A GAT SCIF AP ARAAESCIFAY BT 18 BN BRI R/ N SE B — i fEsfTY, SAR
Ge it ad R GeA7 S0 BRAF ) T CRCR AR S (4 LA Al 1% AT I A 2

Python B30 FF “EEFIGAH)” ZATICNF, BIGRAFESCIE WA A (B A 2 ook . A e AT I Ay
.pyc XfF: A A RURIARRG AR, 0P A AT IR A . pyc SO, Python Sxif i KIS JE LR 5 R ey
A {5 G SO P B A (L FU R SR 32 G A R e AN RAS: A BBy 7 ) G A7 SCIF R %, Python
KEPEIFE AR A B T IS A A ST WA AR cpye XM, HEHAFAE Python i
ﬁ%ﬁ?;ﬁé%g%ﬁi@ﬁ&io HEET AN pyc AIFARIERNFT AW Eid ——check-hash-based-pycs
> .

3.7 RS N T RET A oy SUME. AEMCZ AT, Python SRR iR SR A E 7 T AT A A AL

5.5 BTBEHEHKE

TEZHIC 248 K, Python i JLFRERIAR JCHAR AL 3RS . Jerp 2 —JEpath based finder (PathFinder), B&
BREG—AEE R B BRI import path. TR HARE — T RRBH AL

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

BRNR AR % H A RER L A S THE U R G A R BIH BT A 15 3, AT A3 2 PRk S 28 3L 651l Python
JERS (.py SCHF), Python 3RS (. pyc SUHF) PAILZERE (B4 . so SCi). FEFREREH zipimport By
THER, BRABSAR S H AR IO R AL BT A Ok B zip SCURRY R SO A,

WAZ LB AR T U R G ALE . BEATRTPATE ] URL. $dE FEE R n] DA A7 a8 18 € AT HoAb AT & .

HT A RAR LR TH MY T AP AR R A e R R B A A B 2T, Bilhn, anfipiass
YA 4% URL AR H , RAT AR S — S5 HTTP 1 CFE M 4% A R 8 1o XM (7]
THRXS) B4R ] —AS SR N R WM Ipath entry finder, PARE T SRARE—AN % 11T 2R B 9028 (B HL )
HAro

TSem s AR B T AR S ARE, @ itmera path finder Fpath entry finder WA~ ARE K
B XA EAT. XPIR SR R A AR AR AL, SCROHLI T, BAE S AR P DL Xz tE, H
KW — RO ELEEN A MY ERT . Feult, THEERSIEN TS ALBY TG, E8EH
sys.meta_path .

MHEEZ T, BEAHERGEEME L L RE T HBEN ARSI LIMA T, Lhr b, TRFTFEM sys.
meta_path BRETHEENERE, HASHETEES H AR .

5.5.1 BEFEEKRSE
path based finder x AT ERANMEE 1 path entry “FAFHARAE E (L E ) Python BLHLFIEL . SR H i
SERRIME RGN, (HENHALZRT I,

VER—FhCHAR A AR, path based finder SEILY _ESGHIAR) £ind_spec () HH, (HREBMINATF T —L
FEINEAT-, W R R FIRE AN import path ZEHEAIINZE «

=5 Hpath based finder, sys .path, sys.path_hooks fl sys.path_importer_cache fffif]. &
MEH __path_ J@PERSR . BT THT 26 S AVLS =,

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 S RGE I H % zip SCHFHEAM W
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BRBIAEAE (8" (B site Bibk), HIU1 URL OB . 78 sys.path s HAEH BI74FH
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&— fmeta path finder, IS A ML 238 o 8 B SO AR R T SR R A R AR
find_spec () J{E3E B Bhimport path ¥2%, 43 n find_spec () £ A path S50, BRE—7
DIV EAFER S 3l N FOREEH N T R AWM __path_ J&ME. WR path ZHCH None, XF
NIRRT, FREH sys.path.

HTBAENERBSERBRBEETNENEE, I HEREE RS A B X R path entry finder
(PathEntryFinder). B X Fh#EfE T BERAETR TEUR (BIAHE R SH star) FHTFE), BT BEM AR
DR AN RATRNRF AR S H LT B B AR S H &R . XANZAFIT sys.path_importer_cache (&%
W, (XA LR 2 Xt G2 A SR T importer 3¥42) . WibiX R, XH4FEpath eniry
P EWpath entry finder B FESR ISR RFH AT AP RBTPAH MM sys.path_importer_cache
M4 H, ARGl T S AR B U TI R A H IR

IR AR A H AT AT, BT HARME KA 215 sys . path_hooks HFRYEEFITE XIS, X5
KPR E R B AT RN SE— S8 IIERRMEAEIH o SRR X G R o a] 4k P
1225 H Wpath entry finder, 80251 % ImportError, BTHARHEHR MMM InportError RFIRM T T
VAR B Spath entry FIXt R path entry finder . %55 % 2 WA WH GRS ATimport path WA . BT W%
RFEC D PR BT R XGRS th 8 1o (UANAT LA SO R GE T 4 2 i UTF-8
S ERY), WRETIERSSE, BEW%5IK InportError,

INH sys.path_hooks EMRLEHR A 1R Bl path entry finder, WET ALK ES find_spec () FIER
1F sys.path_importer_cache Hff A None (F/R LA H %A X WA A48 Hi% ] None, IR
Wemeta path finder ToIEFRP)IZAL .

WME sys.path_hooks HHIApath entry hook W] E XIS IR [BEUE & —~path entry finder, WIPAN M S
B R AR AR K — MR FAS UL, I AE N B gl ]

HT TAEH SR - H— NP IR - WIS sys . path g AA BB A 158, Wk ALY
Bl LAEHSEAAELE, W sys.path_importer_cache HURSAEHEME. HIK, B MEHRAR XY E] T
YEH SFMEIFTEHER. 88=, i sys.path_importer_cache fi{fi[jFH importlib.machinery.
PathFinder.find_spec () iR [E B AR SEBR 24 5 TAE B SR MBS 45

5.5.2 BR{ZFEEHREHINL

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 () #EZWNSE, MBS ABAZRRESR, A (ATEER) HAR#E, find_spec ()
R AR 5E AIE T U RS UL . XSRS IR 2 s “ImEas” £E (HF B4,

T S AN R Z A UL ACER — A 4 2 [l portion, #4245 H A #8458 2 K5 "submodule_search_locations”
B — SR i) 2

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

BIHP B2 B AR A T RE S LI WA B 7 I ) — AT LB £ind_spec () « APRFFR G
7%, XN SEZ. B2, WRAEREAH AL FSCH T find_spec (), XA b ERS
find_loader () ¥%Z P24, MESABNTEIERESLFR. find_loader () R[E—4 2 jtd, H
55— T2 M ER AR 1M 55 T2 44 25 (8] portion

e A R, AT REAE sys .path_importer_cache H13{#] imp.NullImporter H9:f. AKX LA EBCA i None
. #1523 0. portingpythoncode .

58 Chapter 5. ARG



The Python Language Reference, (] 3.9.23

HT )G HREHAM G AL, FE2BRELHERSEREAE L ARSI LHENER
find_module () F¥k. HEBKELHEHKL find_module () FIEMFH LA SHWH path 25 (B
NI EEIC Sk A X B AR TR 3R TR I e 4 AR 1E L)

AL HERLN find_module () FYEEFH, W HENARFBELK H AR 0 a4 25 0] F2 L3

7. W find_loader () fl find_module () [FBAFFET — P EgEsH ARG T, FARGRLZTH
find_loader () MAEE f£ind_module ().

5.6 iR ESARS
I A RGE I Al FENL RIS sys . .meta_path ELANE, |, BHEEEW N B E X It
¥

— 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__ () RRECATREREAS T . XA R I WA DATERISZ G Fas AT, RP A SRS H N 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 St/ T . 1R[EG#H TR o R Y 24 4k
g, Mgl kSR A EE %R,

5.7 BHEMFA

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

RNEETE subpackagel /moduleX.py B 4E subpackagel/__init_ .py H, PATFSAERRERN:

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

PR xxx . YYY. 222 AR HIRAE, {H.moduleY g MERUFIA .
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5.8 X _main__ HJ45%EIN

Xt Python () ARGEAME __main_ MBS RN OL. IRUMES — 9 Pk, _ main_ BIHUZEAE
FRRE S E BN B IRk, 5 sys Ml builtins RFML. (Hig, SIPIEAMNE, BEHAPYAEIAZEN N
B ORI __main_ BRGSO TG AR BT B A AR AT A T

5.8.1 __main__. spec__

MY __main_ BAIIAILITT, __main__ . spec_ SPUIREAMVHEGE None.

4 Python [ff fill —m $EIH/H NI, __spec__ S BTBOMAR AR S AR BEHIAR I __spec_ thHE
_main_ BHAERPATEAH, zip XFEE sys . path & H Wil I BRI,

1 HARMEL T _main__ . spec_ &HBA None, PUAMTH __main_ WU AEZ ST RA
AR RAR X [

o RXHBPIR

. —c P

o M stdin 1247

o BEMIER T S EET

WA R —FE 0P _main_ . spec_ HJZN None, BPARSCIEMBIA B il AV —MEEHLE
FA. WEREELE _ main HECEERAER, WEEH -mIT K.

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

5.9 FFio] R

XXX f 2 REH i —A~ K&

XXX * (import_machinery.rst) J& 752 % [ I AI—TORGLIABIRAI LAY JE@ 1, 1P 0] DAY RS B R 2 2
PRI EA?

XXX JEF ) runpy A1 pkgutil 5745 W% BT TS0 4G BT ARG EAT RIS 5.
XXX J& BN FHIAAE __main_ AR XA LR
XXX B ZA X __main_ PERGTARRERIEE (GIANE M PEP 395 & i),

5.10 &3 30k

AL H Python HEA: 2 W1 24 C kAR TRKIAE . AR AR UL 3SR T A A, (EAERRE 1% 0
ZIEVFZAH KA E B

JZIRY sys.meta_path HKUHIIL PEP 302, JSLEHY LI UL PEP 420,

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

PEP 366 18 T B4 __package__ J&ME, JHTAERH YRR FA
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PEP 328 5| A T4 F R XA A, HAIKIRE T __name_ 1E L, % H PEP 366 25 __package__
I ek i Pu

PEP 338 5 ST RN A AT -
PEP 451 7£ spec X RN T R HE MR G AR HIESRE . BB Fin s i KR TR 2 [l S AL
o XEREAR SR A ARG L8 APL I A A TR A AN B — S i vk

[
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CHAPTER O

ARFERFRE Python H A GRS MOCER I & L.

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

name .= othername

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

6.1 EARER

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

o WL —ZHONEEL, 75— SR PEH N R

o BN, WAL SHEONEFERE, TSRS PEON T REG

o MW, WEIZECIRE, AR TR

%i[‘ﬁﬂnﬂﬁlﬂ%f’ﬁﬂﬂ‘%ﬁi@ﬁﬁ (B, PR % BRI B RSH) . ¥ RLAUE LENTH T
AT A -
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6.2 [F¥F

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 #RIRTF (BFR)

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, XFMFEARML TR AT I A Ak AICREERUS I A FRORK (i
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FFMH{E
Python SCRFFAFER ATy I, DA S LRI I f:

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 HEESHIFN
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—
AT B, ERTAEIRRIEAS IR TR Y A Bk

— 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
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TR ICAI AR th B S, SEBREAR AR SRR . BIAME LR 2], X ETES A R i
— FVFFEFGR A f AN RS 107 25 B, F S WA AR TCIR B 3

6.24 JxR. RES5FHMET

BT AR, i, Python ST 40 “HR” WA, GRS HPRTR:
o AR A A
o RN AR R ST R, B AR F K.

e A VTR

comprehension
comp_for
comp_iter
comp_if

S G2 — R AR N =D —A for TAIARZABIEZ A for B if 41, FERXFHEIL
T, A SRITE T SR A for B 1 PRI — MU, NERAMMFRE, RIGERE
N R RIS e Fk AT RAE A AE— AT R .

Ak, B T4 for TAJHRYANAAFRIAA, MR RURAES — M REURE M RN AT . X BEH fR
W HARSIRIM AR S “itEE" FISNZIIE IR

BN for FAaIFERIT R F R RS HBEINZEREAYORE, RIGEN— S 8E 4 Rk
ERIERE . GEH for TAYRA IR ZEM £or T4 AL AT 57 1k 45 A2F A BEAE AN 2 AE s P Wik A8, e
] REAMHE T MM E AT S 3RAFAOE . BlN: [x*y for x in range(10) for y in range(x,
x+10) 1,

J TR UG AR B — D RBLIE R A s, ERSIREME BN L] vield #l yield
from FEiAH,

M Python 3.6 J14G, frasync def RELFW AT asyne for Fh)¥iEfasynchronous iterator, J£ async
def PR EEHE 20T DL I EFT Sk FRB 5 L for 8¢ async for 4], W REAEHIIMG for
o async for 41, BRATREMiH awaitc Fika, WR PSS asyne for FAJHH await Fik
X, WHEFRH 7 35 Ko RP S AEERITE e LR 2. 7112 54 PEP 530,

3.6 BUFTIA: BIAT RS,
38 S yield fl yield from #ERSIRE MIEME P OHEH .

assignment_expression comp_for

["async"] "for" target_1list "in" or_test [comp_iter]
comp_for | comp_if

"if" or_test [comp_iter]

6.2.5 FIRER
FNF s T 55 AR A e 25 i ek AR S

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

R EIRDTHE—DPII RIS, RN — R REAE MO E . L dE S e —
FIFEAN, HOR SN B A YORIEFHAL T SRS G SR, SRR S
KBRS R TR AT R
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6.2.6 E8ET

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 EEI R — T,

6.2.7 FH TR

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 "en

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 BT PrE 2 TR, Bl h PEP 448 §21)

FUHES LGP RAEAHET A PR, EFEAR S0 RIPIARIEA, Gl _ErsiEr) for” F17if” -
Ao UHESABIITES, MEAERABAME TR S E AT AU B A i) 74t

X BEBUE R B BR ] EAAEZ B 7o R 2R 20254 —5 . (RRYBER, BERYZRBLNV% Nhashable, SXAE
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 iU B 4#: A& Python 3.8 Z i) LG, H30A E SCHFANMELAREN)F . 7E CPython H, fH& T
BEYORME. AR9E PEP 572 )O3R, M 3.8 IHh, B TEBCRIE.

expression expression comp_for

6.2.8 £ BERER
P SR R T IR SR R ) S T A A

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 A R A A yield #ll 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 1, A EMARRIAA H B Easyne def AP, M 3.7 IT4G, TR L0
AT PAGE 2l AR il kX

3.8 WU yield fll yield rom ZEMIRESHOTE ISP CLREE I

6.2.9 yield Tk

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

yield ik AE E Lgenerator BB asynchronous generator PRI A<= F 3 [ it H BB XE BRB0E X P 3B H -
TE— R EUAR N E ] yield Fab X L MX A R BUL M — AR R, TMAE—asyne def BRENFRE
B S EX MR R A 2P A e R . 940

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

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

M ENT 2N SN A S, vield kARG VEIE N T e B S aCMI AR a2k AT
2 AR I — 53«

3.8 MR AE: A% IEAE S BUHE S ORI s Rk s e Ui B A T (1 yield ikl
TR AR S R A A S A PR A AR A R A AR B

AR R R ECH s, BRI AR, PR . R A A R A s eR AR A
7o M AR — DI E R A, AR AR BB IR AT . X2 — B HATEISE — 1> yield ik
A, FEMCHATR R, AR 1R8] expression_list WH. )G, TATUHTE IR
SR E TR, WHERHAR RN E, THHRE, WKL R PRSI A2 1
A — IO, AR A R BIRSE TR AT o I R B IE AT A yield ik xR — A AN ek BRI O 58
&—3. WA yield FR A E R T-E H A BRI AT WRAMR__next_ () GEFESE
HWEM for B2 next () R ABALE R RZ None., B, WIRM send (), IAGEH 2151845 send
TERE.

P OSBRI BARNL B0 yield S0, BT ZAATI, I BB IR AT AR
%o ME— 11 DX A L BRBIOR g g HIAE B A yield J5 A2 45 MR RAR S AT I HIALE 26 21 A2 iR 1

et ry S8 T BAEATT LB FRF yield Fahae ARARMERAE (51 PRGN 2 uie PR R i [l 4955
A WEINIT, AR A c Lose () Jrik. close Pk AAVHMEMHEGER finally TAJHAT.

M yield from <expr> B, FrgfAYRIANLATZE— A IEARG. RAGL AR P AL H{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 T EERES . MRAZXFEI, W 4send () $51k AttributeError 5§
TypeError, [Mithrow () F37RI5 | KB AR 546 .

R ZERER T, 5K stopIteration BN value JEMHES BN yield ik E. ©r PATES]
% StopIteration A E, WAl ATE FER AR ARt H s E (G T2E SRR
[l —AMH) o

3.3 HOESE: N yield from <expr> AZAGIEHIR A — TR
Y yield R AR IR TE A7 M E— 2k, 355 AT A .
hs%:
PEP 255 - iR a5 7 Python A AZE IS &R Ay ie 1 d iR
PEP 342 - jiliid i %A e 25 SO Pp R 3845 25 Bias APT FITETARYSRIL, SEHRT ARSI A fo] S A PR o
PEP 380 - RHCE TR B IEL: 5IA vield from iBVADAJT (BT 1A B .
PEP 525 - 5B /A% G 25 PR eR B0 AL AR DI REXT PEP 492 JEFT4 et i o

4 RS- E R G E

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

generator.__next__ ()
FE iG> AR AR R AR AT B A B IR BAT Y yield SRk A7 EARSE AT, 24— A s B 20
i _next__ () FEWEPATES, METH yield Fik X EIEBUEN None. Ffifg RS PATHI T —4>
yield £k, H expression_list WEHEIRMIA  next_ () WA . WHRARSEA =4 R
—AMESRE, W5 % stopIteration FiF.

BT AR R A, Bl for PR EUE NERY next () BKEL

generator.send (value)
PRIZ AT 1) AR AR eR A Bk —ME. value ZHCR IS 2T yield RIKAEER . send () ke
AR [ A AR I AR ) R AL, B AR A AR PR R — IMER W 25 ] & StopIteration.
ﬂ:‘uﬂféﬂ% send () RFZNEMA, EBHA None RN SEL, BRI IHEA T ABIERY yield 3
5.

generator.throw (value)

generator.throw(npeLvaMeLnua%m%]])
A AR AL E S | R, R BNZ A s BT T A B N — B WERAE SR A TR
—AMEFLRH, WK% StopTteration i, WA SRR ARFRE AR TE, 825147
AR, WS PAERES TR T

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

HIE R T R, WS R4, G R | IH A Python WIS B, type S8 R—A~
%5, 1 value N R— AT S50 o WKL value, WIRHEF type #4185 45 R AREL— 5501 . aniR424t T
traceback, ERRRER T L, BWALMAAAELE value FIIEIA __traceback__ JEMEARSBHEAS

generator.close ()
TEA s RS I A B S| K GeneratorExit, WURANAREFESIERIBL . B4 XM, 55|
KT GeneratorExit (I TR, AT RKPAIRFIRIHA N Tr . WSRA AR LT —AME, W
51 % RuntimeError, WIRAEMART A THEMMIAL R, ERBEREATIN T WRA ST 2 h
TRESVAEF B R MIT M c Lose () FALMUEATH
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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 (I, 2 “Python A {HAHZEML” Y pep-380.

TE—" M async def B X EREETVEF B I yield iR & dt— 1% R BUE XN —asynchronous
generator FREL.

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— YR Blawaitable 315, A TETEIT S SR R 8. BIBEE, AR SR —
A yield Fihs, PR ESFIREE, K expression_list WHRFEIGER RS, 54K,
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,
Wb yield FihX HES — AT . IRE T2 )G yield Z5 0BT ATRTH B 73k i
fifH__anext_ () MZERA None, FWHE, WRMHasend () WEEFRZ LA T ENE.

e A R, yield Fik X AV HBIE c oy S5MMEMALE . (HA2, WER—A 520 e e g &
g (T EGR B B s/ B ) 2 mi AR, W try 58 yield ik 0T (e T 8ok
W finally FAPATRIE. FEHRERT, NHBET% 5254 NS A E PR s 55 R EE A oKk (o i H 520
HiaR- LR N aclose () FEHEITHTR B PEXT S, MM AVHETHER finally T AAT.

BT REAL PR A &AL, TR L E LA A BRE, EER R A B EE-E S BT BB
Haclose () FHIMATIHEE. X 424 Bl d 8 sys.set_asyncgen_hooks () RHEM. M EHIR

BT, Sl R - AR RO F T 2545 25 ATETE S 2RI T . 7 9K For a reference example of a #&
2 BN S RIS B Lib/asyncio/base_events.py 1P asyncio. Loop.shutdown_asyncgens.

vield from <expr> KK UIRAE AL ik ek Kb (] 25 | S IBTA R -
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SEEPBR-ERBHE
RATF/NIA T P A R B AR IR BT T il A il e A A T

coroutine agen.__anext_ ()
R — A ERRRT R, EAEBATI &I IR AT 1% 5720 A2 s 5l B RIAAT Y yield 23k 3007 B K
BPAT. BN RLERASRECEE anext () JPEWEHATHS, MATHY yield F 5Tk [
(] S5 R AT S B R U N None,, BFEBATIPRFARZE AT E N —4> yield F£ihs. % yield FikX 1)
expression_list W{HSRTEMIIMMENT A StopTteration R IMH. AL WA
f%?*’l‘ﬁ?ﬁi&ﬁ, WRZ W SEREXG0R 5| & StopAsyncIteration i, fmiZzmn i iEe
To o
WA it asyne for JEFRRR=CHTR A .

coroutine agen.asend (value)
IR ADNAERENR, EARIB TN 2RI % 7P A A AT SAERN send () Jrik—F, Ok
o YRR —MEG TP R, H value S N 2T yield FkAWEE R, asend () Tk
JI 3% [ ) T 25 R X G Al ] AR s 7 AR R ML, FMECA TS | K1 StopTteration, BUE AR
L A T A — MER 1 W5 & stopAsyncTteration. Mifflasend () HEEN LM
arit, BEWIA None VTS AL, PRI IS A AT ARIS(ELRY yield ik,

coroutine agen.athrow (value)

coroutine agen.athrow(gpeLvaMeLnua%m%]])
W=D ERE S, BRI RS AN FN AU E S| K type RN R, HREHZAE WA & AT
PR —MA, HAENFTGI AR stopTteration S, MR A MAEA £ T —MEHHEH,
WS AT SRR G| K stopAsyncIteration b, WURA MG REDCA 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 it R BCR = L B A — > GeneratorExit. 4
Rz S R A RAGE IR . R EG| K GeneratorExit (H T AR HRIZ 7 H) Wk [0 (1) 7] 45
FERTZRAPF5| K stopTteration 5. a2 ] 720 AR s i ak (8] ) A% An] oAt T 45 R0t 0851 &
StopAsyncIteration 5. WRFEA 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
WEIEFEREWEZHaclose () FFRE— AN SMATT R AT &R

6.3 &%

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

6.3.1 EH51H
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
PAREARIRAT A AR JE . XA A el . getattr () JPIRREE S ARXAEIEA AT
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M, W5 % AttributeError F&. HIMAYTE, AR B FBUAMEAARIALRT SR E . X — &
PEG I 2 YOR{ET RE AL AN R AR 52

6.3.2 #HER

=A% 5 W SEBI AT R Bk & iz s PRI — oo R . X —AN2 2058 PTG A
Y221 [1]—~ GenericAlias %4 .

subscription = primary "[" expression_list "]"

B AXRAIR, AR X B AN Rk A R A TR AR

JRA DA AR SR — A L FE M BB E R . — X R Al R i E X getitem ()
Ml__class_getitem () sz — R ZHEMPBUEIE. YRR BB, 2205 R 1R E L5 R
WAL VAT ER ) —A XWTFAEMBF &M __class_getitem_ MiAE __getitem_ FHELZIHT,

TSR class_getitem__ 5 _ getitem__,

WRFBAIN RO G Z D —MES, ERPORENEEZEBEASIRPIAZHK tuple. EHARLT,
FIRADNFAFPORAE NI A ME— B (L
XFANENSR, AW GO getitem () HATHBURLE:

LW RSB — A mapping, WK ABNFRAORE N — > PAIZBST B SN ERI R, Tl
BRAEAE S P UL B N (. P B 2 — A0 T2 dict 2K,
2. JP8e MR AR —sequence, WIZFIKAIIFRBAURIEN—A> int H—4> s1ice (MITFHEIK/NT T
WY, WEFFSIERMGI TG str, 1ist Ml tuple K.
IE TR ARAE T 2] P BLE ARG S IR IR Sk Aid, WERFIIERI Tl AR5 5 EFs)
REERMENRTISM__getitem () Jiik, WIZEBIRGL, x [-1] R x By —T0. 9RELTN
—ANNT A A H A SR UL, R E S IR RS iR A H (ABIFIRITHED . i TR RS
SRS AT R RIN__getitem () JiiEH, PRI AW T IR/ 2R A I A S
FAF R RRRRE S, ORI F AR PRI b O et S B IR A R S — D AR
T

6.3.3 Y1

PRRAERF NS (FA7d . JUHER) P BN ERINA I, O] R AT ARk A R IR = de 1
R HE R YR AT

slicing primary "[" slice_list "]"

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

slice_item expression | proper_slice

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

lower_bound
upper_bound
stride

BRAR Y I SCRTE AR — RS ATTERIZA SRR AR PR LRI R 5135, AL AT f
AR UL e T AR 2%, il e SCRF R SRR R DS S T A S ) R SRE i
Pl SC (DR B FA S IEF Y tE T e 0L) .

expression
expression

expression
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YIR 098 LR Prik . JTALE i — A AR YR T ) R 51 3ROk A 1 i R AT R 5] (5 i R — A
__getitem () ) » WRYIAIELLEEDL—AES, WEERE DS R T ol
BHWEE, R U R . PRIy — ARk, WHA S %R ih . — N EmY R %
st — ARG (S Wirfk k228 eEH) —T7), ZASM) start, stop Ml step @R 5 FEX
e IR BRI RAE, AWERIE SR None B,

6.3.4 AN
JIT VR FH Al PR T B8R 25 1 — 2R 91 - SR PAT— TR A 48 (BN function):

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

["," keywords_arguments]

| starred_and_keywords ["," keywords_arguments]

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

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

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

— AN AR AL BN S B T SRS NI S AN B W S

PR BLAURAE A — AR X S (P LR eRsk, WEREL, WEXSWFE, 05, RELpin
VEPABATAI A call () HERXEERIERANS) . I S8EE 2R sigekE. 2
585 4w S —7 TR IE R W parameter 3 32175 .

IPRAAER BT 2R, BN ld UM RERRHON I B SR, Bk, NIEASHA I RIGE
PR WA N MEES, WARFFENTAR N 26, K5, TN KBTS, SRR R E
FOOF R 25 (AERARIRAF 5 55— IE SR MR G 25— 2S00, RIS ) o« AR A E R 7,
M5 % TypeError fd. MM, KSEEMASMATIE (BIfERiAAN None MAKHFEZEAL) . 4T
AZHOEBISE RN, ORI TR 25 AR R 1 ol 0 SCROA I BOAERIE S (R — B OB RO
BT WL, 48R I AR RYOAEBNERT, 52 BUTA R A MY 20 S B AR T8
Pt SR DLE R Y 2 . ) WERAEAT— RIS A FE MO, W &51K TypeError i,
MM, ST RSIR LN S H %

CPython implementation detail: 528850 A GEFL (L0 B BB A L PRI N B KA, RIS 17E SR A Y 3%
ATA “ara”, BIRREA R FTE XL S40. 7F CPython H1, DA C 45 -l PyArg_ParseTuple ()
KFRATH S B0 RS PUE R T X A 0L

WERGFAEKIEASHE NS WA ESH, H25] K TypeError 3 H, RAFA PN IEXSHMEN T
*identifier AJ¥K; fEMLIEOLT, RIEASHFEZ - MEE TZRMUESHEICH (WREHEZ R
(i ESHONA— 25004 .

WERATAT KT SR 52X IE SRR, (251K TypeError 74, BRIEA— A EXSHEN
T **identifier Ajk, RIERSHRHERZ —MLE T ZRXBETFSHN T I ([ BTN SEL
AV SERXVAE) , WERBA ZRRETFSHINN—1 Cifl) =748

R BRI BT *expression A3k, expression MMIBRIEN—iterable. S HIZ AT IT
REPCUER UMY ES . XT £ (x1, x2, *y, x3, x4) #A, WRyREA—DFI I, .0 M,
M EFEN T — G M+d MIESE ], x2, y1, ..., yM, x3, x4 BT -
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R — NG R BR *expression MEA[AE LT BRI X BFESE 2 5, (HESEXEFESH (A
KATAT **expression B - W) ZATHALEE. [t

>>> 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'
>>> £(1, *(2,))
12

A [ A FH v [0 S 7 40 *expression ARRIFANE L, RIESE PR EaX FEAGIRIE A & &2

R BRI A BL T **expression A3k, expression WAURIEN — A mapping, HNERXGEATERH
SN KRBTSR MR — D RETFOAE (N R T SR SOk A 7 — M), W5 % TypeError
S

i/l *identifier B **identifier MIAMYIEXSHAREVN VLB S (BT S84 R

3.5 A BRI B AT TR~ A+ PR, (CESHOTRERAE il IE A R IR () 25, Mo
ZHTREBRAE T IR (< %) ZJ5 . 1h PEP 448 S i)l

ARG T RE, MBS REE, REMEHATHEN None. IR [BMERY TR 2T AT IR I R )26
A,

PUE R SItpR

R EoE SCeRBe: B RIS TT, FF A AS BRI 55 —F 3o e R I UE S 98
BIXTNSHG MRAMAZ I 3 202 L —35 . AU RIAT ret urn EATIE, ¢l HAR E B ECA 1 ik [a]
{H.

PELPRE ik BARGRUOBTREAS s A 5 N E R BN 7 ¥R 142 WL, built-in-funcs.,
PR RIS — D H LBl

KBl iik: VAN B E SRR, L ARSEII RS WSRO RS — T ZEHRE N
FSE

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

6.4 await FKixxX

Heicoroutine WIIAT LA — A awaitable 314, R EEAE coroutine function WEMHE o

await_expr = "await" primary

3.5 WUHTIA.
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6.5 mEHF
FEBSIRFI S0 HAEI e M —TE B SRR I L AR A S LA M — TS B 54 . 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 BAUAGERVERL, S5 HA SEEBMFERER, BRIEE_ASECN G ERERL T, rES
B plitin-h float R4 float ZRAUMGLEE . B, 10**2 3&[E 100, T 10**-2 3&[A] 0.01.

X 0.0 T B ERIZEE S ZeroDivisionError, X HEHT 0B R KIBE R A complex 4§
fH. (FERWIRAH X R % valueError., )

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

6.6 —TTHEAFLEZEH
FEASEARIRE SR R B 56

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

—JLHY - () BREAF L E TSN TE; sl neg () FRAITERE R
—ILHY + (E(E) IR 2 e I H T 2 sl pos_ () FiIADTIRRER

—JCH) ~ (UR) IBBLF R HAER S HARATU . < AU E SO - (x+1) o B REH T2 &
T invert_ () FRERAEEE NS,

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

6.7 —tEARGSEF

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 "@" 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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SERLAE € (at) [0 E BRI TARRETRTE . 1 T Python 70 ST BLILIZ R4
3.5 BUBTAITA.

BRAF /(B A/ /7 CBRER K SRR . BT SR e oo M AL, BB S i — A
float i, BEHHREERASIRIE LG BBRAIEE R 1 floor BB TR ARBIRMEIR . BRAZHYZH

5| &% ZeroDivisionError %% .
W el e truedive () FI__floordiv__ () F¥EFRBE L.

BREAF 5 (B K550 B — DS AE A SHERE N EESER e R 2R .. 3800
X5k ZeroDivisionError %% . SEAIDANIE S, 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 REHN T HPATIHR R FA e OORIGED) . A7
kAL RJYER A S L Python [ 5 2% ) old-string-formatting —7 .

I A B FRRA_ mod_ () EERAEX.

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

IBHAT + (addition) K tH HBHOW A . PISREFLIE IR, SEEHHIRZER 51 o e R — Rl
DU, WA RO AR I SRR IS A . FEE— R OLR R RAT PRI A

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

6.8 BiLER

BALE RSP T HAIZ

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) 7ERE s B, (HXFER AR, mT&ARIEE, ARl LRy B, B, BT
& i) Python % £ 8k —4~ IEEE 754 XURSEAUME, AT -1e-100 % 12100 HF 5 1e100 MM IESRY:, HHLAHKE -1e-100
+ 1e100, XFFEHUH EIEH%TF 1100, M math. fmod () REEGHR NS EAE 55— S EAMFE LT GE, HIAEXAE R T
iR —1e-100, afhJy =05 BT EL AR B

2 x WITAER LT y R, W T8 ARITELE x//y ATBES I (x—x%y) //y Ko ZEXFPREOLT, Python 23R [a] j5—~44
B, DMELFFS divmod (x,y) [0] * v + x % y RUEEEL x.
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6.9 —tfiizE
RIS T AT A e

and_expr
XOr_expr

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

or_expr xor_expr | or_expr "|" xor_expr

& BEF SN ESHINATIEN AND, S LA N ER I E P DM HER T __and ()
B rand () FERITER HE XS .

~HEBEAFSXT B HITH AL XOR (5 OR), SR MR H K2 — D ER T xor ()
. rxor () ¥PAER B E XS

| IBEFF M HSRHRATIEAL (FFF) OR, SRR N R b 2 — U E R T __or ()
o ror_ () FPRITIEN HE SR

6.10 LLBIEH

5 CANfA, Python HBTA L2 F SR, RTAEMEA . BASILER . 55 C ARZAALET
a < b < c EAERIEK SRS ARTE MR ML

comparison
comp_operator

or_expr (comp_operator or_expr)¥*

nen ‘ nsn | n__mn | ns—mn I ne—m | myp=n

| "iS" ["not"] ‘ ["not"] "in"

s o~ E /R ME: True B False., HE XM @ sk ik v RER HEAT /R . 7EBLIE LT Python $4E
f/RIsH BRSO HZAETHH bool ) .

G E P DMERRIE, flllx < v <= 2% T x <y and y <= z, BT v HeeRE—K ((HLERF
BYETY x < yENEE z #ASHERIE) -

IER PR RIEFE : W a, b, e, ..., v, 2 BFRIEK opl, op2, ..., opN HWEGEFAF, Wa opl b op2 ¢ ...
y opN z %4 T a opl b and b op2 ¢ and ... y opN z, AEGTETEHANFIELEE HYRE
QD/—(O

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

6.10.1 {HLELE

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

MR nh R ORI REE IV E GO RS ). XFGETE Python fr2—MHI M HR 1
W iln, XGEH A DT . T, XREHARZOR AR E a2, flin i K4
%ﬁﬁ%ﬁgﬁﬁ% HBGEEATSI T — R E R RS . A ATTAT AT I i e S B 5% H 4 ) e
EX Tk .

T ITA KA object 1Y (EHEEIAIEE) TR, B object QK TBOIAMLLEAT . FAUATPA
WSS FF s E I 1 () RENXHCHHEATH, HIES WA ATH.

76 Chapter 6. FTixx



The Python Language Reference, (] 3.9.23

ERAA)—BUE LI (== Fl 1 =) B ETXRR RS Bk, HAMRERES 0S80 20k L s 5 A 55
AARFFRT LG — B S5 R . BB X ERIAA T A I S LS A B T X R B 1% 2 ST
(Hl x is yHIEWRE x == y).

WIFHE (<, >, <=l >=) BRAEA AL WERZX R 5% TypeError, HUEXFERIATT AR F 12 5t
b5 —EME AR G [ R

Fi B ERIA B —BE LU AT N, BAANFER RS L6 B2 A, XA REANIE G F e ST A A HE X
HAHRETEN SRR, X RBTFEEH B W RAT R, Ehrl, 42 NERBHZE XN
PARFNRAIA T i £ 2N E R AT -

o NEFEZEA (typesnumeric) DA M FRifEFEZEM fractions.Fraction #l decimal .Decimal AJHEfT
FKAINFRFNES B IR, BIAMR B EEOA SRR )T . RSB S IBR B A, B HEe
(k) MNIERET IR BEASHRER K.
JERFH float ('NaN') l decimal.Decimal ('NaN') J@THEGl. ALMEF S5AEFEMHIT
BRIEEAE i — DR B ER I EAE T H A 5 20k UL, i x = float ('NaN')
M3 < x,x < 3flx == xYHERIE, M= = < MHEE. AT HRE8EE IEEE 754 FRUEN) .

 None fll Not Implemented #B&HFIXI S, PEP 8 HUUAGIXT LRI LR MW 24 Bodilid is 3 is not
MA RS T BEARHE T

o " iEHITE RS (oytes Bk bytearray HSLH]) Al AT RBL RIS AL LU . EATIE B HOT R AL
AR T T AT LA

. ??ﬁ“% (str MBI fHHFFFH) Unicode B A {H (WEBRAL ord () BYZER) #45 S0 7 2E AT LE
B

FAFER AN LIRS AN BE L LA

* J¥5l (tuple, list 8 range M5Bl Hu]BEATIRI NIRRT LLEL, range i A —NERHDEA SCRHRF
Bo PAEXTRAESRI— B E AR R AR, BRTRF LSR5 & TypeError,

P9 B @ 4% 7 S X AH Y C R AT LA . BRI BOE [ — X R S A e AR . Xl
FFEATREBEI [ — R G A S A ASR T2 A TR IR R E AT TR AN 1

A B2 T ) ) 7 M P EE R R 4

—- WD ZIELS AL, EATLAUNARZER, MR, H HAEXTHH N e KA AAEE (B4,
[1,2]1 == (1,2) NBME, FRHEERH).

- WTF RN L2 TE, HEFSHE D ARHECENHEME (B0 (1,2, x] <= [1,
2,y] WMES xﬁ<)= y M) o QRN N ICEAETE, WEMZTERNEER (Fl (1,2] <
[1,2,3] HEH),

o WU (dict MSEBl) BN, il HACY EATRAMIFERY (48, 15) %o BAER) —SrE R
HLRE H B -

WP (<, >, <= fl >=) ¥§5| & TypeError,
o HH (set B frozenset WSLH) MTHEATISBY N ARANES S I HUAL

AT L RE BT E T ENBERN . X XREAE X2 HF (Fla (1,2 f{2,3} Hif
AR, BIAR NIRRT, AR HEEE . FI L, SEA A E B A T 58 4 HE e 1Y eR 5k
ISR (BIINSRLE H—ANESFIFVEN min (), max () Ml sorted () AYEI AR £ 2 LAYLER),

3 Unicode #REWTHA X 7 A4 15 (FI40 U+0041) 1 3 25 4 (BIU0” KEH T 78 A”). H4R Unicode W 1)k SRS 74548 L — 4~
AR, (BAEAE — e R 45 AT ) th 2 A0 AT LB Ak R . BN, 45 WA B A R SHr T 78 C” aTAA

U+00C7 5 b BAS FRik F 45 kK, WrTPAH—4~ U+0043 f5 07 iy K e F 4 (KRG H T 58 ©) Iinb—4~ U+0327 #5347 iy 424
FAF AT ARRFIIRER.
XFFAH, BB &% Unicode TR APATHAL . X PTRES B IR A E . BT, "\u00C7" == "\u0043\u0327" 3}

False, BUABINTFAFHERMER— MG TA WA TR SH T 78 C,
BRG] (BT AFOREEE I ) STEAF R T I, Wfif unicodedata.normalize () .
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BB HURGR L E HOoTR I B RAHE .
o REFCHABNERBBAT LB TTE, HILENTSAREAR LBAT N .
TERRERITE LR, P SCISHERE il FUREA T g i) 7 224 TR 47— S — Fe M -
o MAELLER V%02 B AT . SR il IR 0 G LEBE I % AH 45
x is yEWEx ==y
o W AZIR R PR . AJE, AR %A AR 45 R
x == yMy == x
x l=y My !=x
x < yMy > x
x <= yfly >= x
o RN ZRWAZER) . A (fR2R) F 2R TiX— A
x>yandy > zBHKEx > z
x <y and y <= z BHEF x < z
o S i) EBE W A% B AR MBI . B il BRI %A R A A 4
x == yfllnot x !=vy
x < yAflnot x >= y WF5EaH)
x > yMnot x <=y GfT5EEHHF

A FR T T a2 0k (PR A S ) . iS5 total_ordering ()
e i o
« hash () WEERVIZGREME 2. SRRV ZSE RAMFERGAE, SEERC ARG
Python F- A5 il 2RI LE—HMEAN . SChr b, ARBCAERE — A E X LA 1

6.10.2 FREANEH

BHEFin Mnot in HF BN, 5 x 2 s AN x in s KN True, FHWH False. x not
in s iR x in s BURJGHIME. B WET IS AR DA 0 SRR I 3, X T 2Okl in 4G
HEGHAERE. YT list, tuple, set, frozenset, dict B, collections.deque IXFERI R AR, FAX x in v &

MT any(x is e or x == e for e in y).

KPR TR RAOR L, M HAY x & y T x in y B True. —PMSEMURIE v. find (x)
'= -1, ZFAFER R A R R FEE, B " in "abce" RfR[H] True.
MFRENXT__contains__ () YRR HE SR, H y.__contains__ (x) iBFE(EM x in y
R[] True, HNR[E] False,

WFREX  contains. ()HEXT _diter () WHEE XKW, WIRLENT y ST AR T
iz fif5RiEL x is z or x == z HH, WM x in y H True. WRAEERMEGI LT F5, WEH
Tin5|l K TRRR.

RSB ER T RN EE LT __getitem (), WY HACYFFEIEREELERS| S i fif
f&x is y[i] or x == y[i] IFHEAE/PHYRT|FE| L IndexError FH#Hf x in y i True. (40
REE TR HALSR R, WERTin 51K T%EH).

BHEAFnot in YOE SCHRA S in HIRAEHEAE.
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6.10.3 #RIASLLE

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 HREHE

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

TEPAT/RIZEMB T, 802428 TR RlEa R, UM ESENT M BRE: False, None, fif
BRI TFE, NRTEFRHRMERS (BIETFAHE. odl. FIE. 7, £E558G4EE). Ira HAME
RSN B P EE SOSZHEREE bool () F¥ERERHZ M.

BEFFnot HEESHEONRMER =4 True, HMF=4 False,

Fik x and vy AR xSRI WHER x ABNGR HZAE; B 0XT y SRAE IR o] Hegh SRl .

Fik x or v I x SR A0SR x HEER HZAE s 750X y SRAE I3 [n] Hgh R p .

W and flor FRAFR I HAR B PEFZEBLUAUN False fil True, (@R B EHCREREEE. AT
AR, BIEREE s A H N S B EO FEABOAE R 45, KRBl s or 'foo' FF
PR ENE. BT ot WMIANE—NHHE, RNEHESECHMAREIEE 2R B — A RME (B, not
"foo' 45K False TMidE "' .)

6.12 IR{ERIAX

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 MU 11 PEP 572 7 iy RIKIEF AW 315

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

6.11. f/REE 79



https://www.python.org/dev/peps/pep-0572

The Python Language Reference, (I 3.9.23

6.13 FHFRERX

conditional_expression or_test ["if" or_test "else" expression]

conditional_expression | lambda_expr

expr6551on

FrRIB CERFRCY “=HIBHAF") TEPTA Python iz 5 H HLA R ARAY L 5E4L -

Fik x if C else y WIRXAM ClMidE x RME. W CHE, x FAWoRIEIHREIHAL; W y ok
(B3R ] HAH

WS PEP 308 T Ay KA A -

6.14 lambda FRixR,

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

lambda %343 (5 MR lambda #4971) 4 T2 18 4% iR 8. 6353 lambda parameters: expression
DA ERBON SR . BRI R R T H AR 7 = ek

expression

def <lambda> (parameters) :
return expression

B S A0TSR KBRON RN AL . TEEEE L lambda FksCEIH s ECR REAL & B A BbRE .

6.15 RiEX TR

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

— AN ¢ FOR Tk RIF . HERVERBU U —ANiterable, ZATEAT A BRI R IR TS, Hoit
SRR A E . SRS

3.5 ORI FERABIR PR AR v, yIh PEP 448 §21

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.)

80 Chapter 6. FTixx



https://www.python.org/dev/peps/pep-0308
https://www.python.org/dev/peps/pep-0448

The Python Language Reference, (] 3.9.23

6.16 RIENEFF

Python #% M 7 2 45 B U7 X 2k 2ORMEL. HAE BRI B ORMERS, A M & 55T 22 MBOR(E.
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 ERFMEH

“FFF Python HIZBEAFRYMLSEIF BEAT T 045, MEmitdedt (Boedhe) BIRIRILEHR (RIG45E). M
[ B TCAR NS FAT A MRS E . ARk s, RS —ouizf. MEPITK iz
FRMNEEA A (BT RsERNEZ 04,

TR AR R S A A L 5E S, HRA AR T — T TR R A B A R IR

EEF ik

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

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

awalt x await Z5iA 3

* % 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 FZi55

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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[FI#2
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CHAPTER 7/

EERIEA

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

simple_stmt = expression_stmt

7.1 RiENES)

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

] BATE ) (R A

FRAEHTITAMEAE (KEZRELERST), 8 GEFHIL) i GIRe AR B
AR %G AR Python i FRIIR MM{EY None). FIRCTEA) R HAL i 75 20t 2 seifr HoA 5 E Ak

. FkA R AR

expression_stmt =

starred_expression

FRER X ERFAATIR (ATl B —Faka) IATRIE.
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TEALHRGUT, WERGZRIEAN None, BB NER repr O BRBIHHN — TR, RGRTFAF R
PARAS—ATHOTE G AARIERI I (BIAME DU ARER N None, MRZE AR AR AR AR ) - )

7.2 IEED

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

| "*" 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).

REIRE R B AR ST A S TIRIFE S 8O 355 ), HAREAER DUT Oy =Cs H i S
o WEREARYIRAGHANES . A AVES TSN R bR, WP RREL % H AR,
o AN
- MRS EAE—AA BB B AR, XFCh IR Hir: WHZXTg 2000005 ik
B FETTR R — A [ A AR AT 5 o 2% m] 26 ARG 5 i T A T e M A 2845 1) I e R 4 T 2
HErZ B H AR, Z ] B SR BB RE L 2 BFr 2 E E AR . RE BRI R
TR AP FER RS M E H bR (ZPNEA RS ) .
- EN: RSN HA 5 H ARG FA R TR AT 5, X SR TURE R M AE A 1 W IR A
D OIVA ISR TR
G MRAEL 45 B B AR BV ER AT = I e s
o WEREARARIRGT (BFF) -
- MRIZATARE T YT global inonlocal {EAIT: R4 FRRFHLEE B 24 1) Jeihay
VASICIOROE B
- E: ZAFRR A NG E B 2R 44 2 B8 nonlocal T M ANZE a4 S AR 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 R ZAGCAEES I SRR RIS YCORE. BN %A N A RERE NS &
NPRF5| & TypeError. X4 S B R B n REXT SR A E EnyEe:; Wk e TEPITRAE, W4
5K SFH GEH A 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&
AT S B R AR B R H AR

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 MM b g, BN property () BIEIFFALEYE.

o WEREARA—HEI: 511 A R FRA NSRRI BN Y E— ARSI g (BlanslE) o
ARG (BIaFd) . TR, HIBERIAR SR

R RN — RS PRI g (BIANSNER) , SRS AL — A5 AR e, IR _E o K
GERAELIUN — A/ NTF PR R ARARE, oI RHEBIRER SR E A BB E R 55 1.
RRGIBIEERE, 251K IndexError (AHHMEBUT S RE [ SR A MBI -

WIR R A —PBGExT g (BT 8 , ShEURATEA S i R AU A IR A, RIEBGT 2
O —AKF IO 2 B S B SEMERS o X AT DA e— BT B {EDR I PR AR [ B, T DA
SEARA—ABRAERS (UREA M FEER EEAATE) o

XFHPESOTS, SR setitem () FIEHMPHE L SEL.

o WERHEA—AYIA T SIHPRERERRSHORME. B4 AR RIITSR (Flans ). o
WRAEXT G2 Y 24 2 — AR BB P A S . BT ok, TAS EARREKNMBAAERNTERCRE: BRIA
B BIAERFIRKE. R EN 2 AR, R LN E, e BEKE. SR
R SHEH ENTERFIKENFFXEY . f)a, FFERF IR G DIRAE ) 51 K B iz Y] A
YR B BT Be S5 ME 7 A K BERTR], X A H AR 320 SR G 5L T e As B AR 751 B4 BE
CPython implementation detail: 7£4573CEH, HARAANEDU/E S Tk X AEME, TR AESER
T AR B BE R4, FECR AN AR5 B
BARRMEN E X EWELEFHISHFFANESRE “FK #70 (Flina, b = b, a &SXHHNEEM
1), HEREAE RN ZIE Z NNESENEZHTTH, XA NRE. B, DUREFHFSIT
B (o, 21:

- X
([

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

h=%:
PEP 3132 - R A RIF X *target FRPERHLTEULR .

7.2 ¥EEREIES
ISR TR BT R L A B A o e S AR BT F 5 — 1

augmented_assignment_stmt augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing
augop — ny=mn | wn__m I Wx_—n | "@zn | n/:" I "//:n | LESE | MWk x—M
I nss=n | Nog=m | neg="m ‘ nA_mn | "|:"

(HZS PR A —35 T fEJ5 =M S ke L)

ISR IRAEL T )RS FAR AR IA S AN SR (S8 R ETE AR, BIE AN IO R ARE) , X
BB BRI TR E 0 oz 5, HEPRIRES R B iR, AR SBORE—K.
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BESRIRMEE RO x += LA ARE N x = x + L RGROUEIF IS &M RCR . FERGRIRIERY AR
x USBORE—R. M H, FERTREMTEOLT, SEhrizig Reirn, e did AR el — gt
FEHIRMEZ H AR, e BB SRR 5.

ANFET R, SE9RIR (S AEN A TR iﬁ‘v’l‘ﬁ}l?ﬂlﬂ?ﬁo B, a(i] += £(x) HEERali],
IRJERS £ (x) SRIEFFPATINERAE, BRGHERER T a1

B TR AN IR IR (E 2 T A Z A H AR RIS O i‘ﬁ%%fﬁ%fjﬂﬁmﬁhf’ﬁiﬁﬁf'ﬁ B IRKAEA [ -
P, BT AT REAAAE ROEBRAEAT I BIAME DL, SESRIR(E TR A TR otz A 58 iz A .

XEFIRIET IR AR, FXH AR X T 5 4= 50 ) 5 bk o S BIRREE T .

7.2.2 HEREMB{EE S
A 2 WRAED R BT PRy AL i R AR P AN T e IR T ) 8 — 1

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

HEE A5 &) ZERIET (URF A B AR,

XK B AR IRE H ARG O, AR AE sl sk, AR S BORIE A7 A — IRk A 2E it
st __annotations__ W, X PRASEAIR (WCNRA WREER) B BIPORERER . It
JEER T 5 I HAE B AT LG AA T I RS A AR S B sl .

XHFARF R AR FARR S OL, RIS AR Ik, AR BORIE, EASRAT.

inﬁ;ﬁ%%ﬁ BRAIVE RIS RS . MZ A FRAIZAE ) SR A i ARy 4 R 27 R AU E I N k(A
TRAE

WERAFAES T30, bR SRR il (ARG ) SATEPR R . W YRR IR H bR
HFDAIEAE, MBS HboRE, HiRJEH__setitem () B setattr () VRS,

b4

PEP 526 - 2 bl Wi i 420008 TARHEAS B (WA BSR4 &) RAWIEE, MAHEZET
RSk TRIE.

PEP 484&%1“'&%/% ZARBUEIN T typing BB VAE N ZRAARITIR AR HE TR, ARG T H A IDE
Fr A -

3.8 A PUAEHE A BRYE R Fe Ve A T AR RE A 2k s M i B . 2w, ekl (Bdn=R g
FE St ) S FHOEEER.

7.3 assert &4

assert 15A) & FERR T H I AR PR 5 i R =

assert_stmt = "assert" expression ["," expression]
TRiBAIE T assert expression T
if _ debug__ :

if not expression: raise AssertionError
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P EIE assert expressionl, expression2 ZfT

if _ debug__ :
if not expressionl: raise AssertionError (expression?2)

PAESEMIEAMRE __debug Ml AssertionError R HAGFEEAFRMNEL R . ESHLH T, NE
AR debug  FEIEHIEIL TR True, TEFRIMAIS N False (W AT ATIEIA —0). AIRAES PRI
SRAEAL, RIS A 2R assert ifh) & AT . R TERS R 5 B T A& Rk A
i BB HRB R —E R .

WRMEET _debug_ JRdRAR . %N BRI ESTEMRRS B SN E .

7.4 pass i)

pass_stmt = "pass"

pass B NEEAE - MEHIITH, fHAEALKE. BEEMIHE ERE—FIEEHATERITEA A
B PR PRI o5 52, 31 -

def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

7.5 del {Efq)

del_stmt = "del" target_1list
BRI E i, SIERY € O AR L. AR FFEAIEN], 4t — 2R
H ARG R N B3R5 A2 22 A5 B U W B B — 1> E A

AR EIIHER R AR e 4 R 44 25 (B RS BRI A4 R 405, BARME RIS 2 2 B2 e B A 1ER—fthd
Wjglobal BRI, AR AFRAYEGEE , RFex5| % NameError,

JEIET I BN B ER 2 B BB R B A S B R 5 MR — DU BEARSE T IR — S 26 2L
2O (ERMEX— 2 U)X oE ) -

32 Hﬁgﬁﬁé TEZHIA A, AR AR PR E AU B AR B, R H AN =5 i 44 25 8] HH o
Gy =SSN

7.6 return iEfq)

return_stmt = "return" [expression_list]
return fERIE LR S IMBIT BRBUE Ui E RS, Ao BT 308 iR Er A .
IR T HA AR, ERPORME, BNPA None BT,
return EIFYHTREIAN , HAZEHS I (& None) /AR BIE,
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Yreturn FHERIFAE M —WA finally TRy BRI, % finally TRSEHEITARGHEILER
TR %L

E—NERSREE Y, return BAFRREBIRESEMITFFE StopIteration #551 k. RIFEME (WHRA
Hig) S 4 VE— S8 kM2 StopIteration il StopIteration.value @,

TE— N SEAE R, — IS W return 1BEA]FRR A N D 58 - 58 StopAsyncIteration
5K —MIERH return iGHTE A A A R AU & S BOBEE R

7.7 yield i&7q)

yield_stmt = yield expression

yield HAIAETE X EERE T yield #ik X.. yield 154 R F A4 WA i F 45301 yield ik =B A i i b iy
&5 . B, PAE yield if/)

yield <expr>
yield from <expr>

SE[FAT AT yield Fika i)

(yield <expr>)
(yield from <expr>)

yield FERFRITE R AL E Lgenerator BTN GEHT . FF HLAU T 25 B eR B0 R B TR . RRBSOE P i
I yield 5t JE DABEAS- % 18 SCRUFEA A2 A2 7 s R H0TT 35 B 4R

A Kyield if NSEEEMNTTE S R yield 735 X —H.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]

MR RMEFELRX, Wraise SEHTIALEIEELIRN T, SRR Fah09 575 MR LFEIEA
WEhE R, W45 % RuntimeError RN A4 T4 R .

TEWRTE, raise &RHE—NRIBARMENRENSR . BN BaseException BT Lfl. R E
B, Y TR S AN S H S B IR SR RS R S

S RN RESEBINSE, BRI,

WA WG| E 2 H A IR R H R BB B __traceback_ @M, ZEMENE
B o ARA] AR — R with_traceback () Jigh¥E (I ERFR ] [El—F 8 526, IR Il xt
SRCHHSE) BEREA SRS, B FE like so:

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

from THMTFHEHIE: WRAZTH, WG A RE XA 57— A REEE B R Ak
e R EG, BXRHENATER __cause JRIEPCREREIFNGI KA R . R ZEAAE P RFEE,
XA FERHL B LT A U S SR __cause  JRPERIRERBIBNG | A M58 . QRIS I
R, WA S HARR T B o
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>>> 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

P

B A A e A A R IR 0 R 10 S T U 2 B BIL ) e R A . e AT DA 3

Mexcept Bifinally FAJBEwith ERRALBL. Z Al B 5 8RB R Bk B W ) __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

St FREREAAE from FATHHEE None S A i A i:

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened") from None

Traceback (most recent call last):
File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

HXABWEZERHE T —WEE, AXROHESENFEEEry 54 — &R
3.3 il : None BIAE AU HVE raise X from Y 1 Y,
33 HTMA: il __suppress_context__ JRMRMEI FE LT X HSN ER.

7.8. raise {7
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7.9 break &%)

break_stmt = "break"

br%ak Tk ERASMIT for Biwhile TRAFTRERM AT, FARS MBI ZGER N AR o8 £l 28 E Lo
RER AR

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

ﬂ:‘ul;reak FHERRAL H— N finally TAMcry AR, % finally FHIREHIITRIGHEILE
THZAEE -

7.10 continue &%)

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 j&E4)

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]l)* [","] ")"

| "from" relative_module "import" "*"

module

relative_module

(identifier ".")* identifier
"."* module | "."+

HARY import iH4A] (R from T4]) S0P AT:
L A, R DA S TR R,
2. JEJRrihan 44 A5 B oA import 1EA) K& AN E BT AR I VE R IEE A s A2 FR .

MIEAAE ZA TR (HES W) XA BERE R REAS T4 20 SIERET, 0[] 3 26 1) 40 e 7. 1)
import 15H]—F,

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 B IGHN as i, B as AT S AR E
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o WERBAREHAUAFR, HYCF AR i i 2, NBLBR Y 2 PRRF 8 5 2 Jmi i 4 2 a1
X B ARG | -

o ARPEFARIB T i Z I, AL S iR f5e o J2 S BLY 44 PR 0 B Syl 44 2 )
X% E AT o BT AR T HC 58 B B 44 R ) TS BE B DT

£rom JEA I R AR i B — L
L 4R from TAIRHRE AT, W 208 2N ETFHI IR AR ;
2. ¥Fimport ARG ER MR
L B AR T 14 PRI R I
2. WORBAT, S AR RATRE T, SR HRA A T A B X E
3. IR AEBNZEM:, WH5]& ImportError,
4. WA, FXHRER T AR a4 250, ARG as RGEH AR E R4 P, 75 W

ZIE R AR
Pl
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

WERBR RS R B — BT (1), WHERH g SR AT A A ZARERRS4% 2 mpo rt TR BT e B /R I
e F Ry 4 230

—AMBLHR T E S R 8 AR R AR A 4 S S — A __all YARROREREM WA E
SC, BRAUR AT, HA U AT E LS AR SIR. 15 __all PR SRS
BN A H BRAAE. AR __all  WAP0E L, WAA L FRIE GRS ERLRAY iy 2 25 6] 4% 3]
WA AN RIZ TR O ) AR AR __all WA EEAS A APL B AR EER SN A
JET AP f—PRAM AT (5 ANAEAREER AR5 ARS8 ) AR ) o

BEAIERMFEA - from module import * - {UXFEELE Fot il 2RfAE2ReimEre L e
5| & SyntaxError,

G E BT AR, R R LT 2 K. Y — MR g S — M2 R, ATRATE
[ — e 2R T T A, AR A FR . SIS TE from 2 J538 E MRl 6 i (i RIS 5,
PRAT AEANTE @ WV AR BT 00 R 38 A 4 Bl 2 R P2 B2 g, — a5 3R B PIT AR
W FTFER S BT, PSS FR B — N ER . =S FR B, KISsHE. Wb AR a7
from . import mod WFTALAIE N pkg WNI— ML, WEARRE A pkg.mod. AIRRIAT from
. .subpkg?2 import mod B T4 E N pkg. subpkgl MRS A pkg. subpkg2.mod, H EFHXITFA
FIFE VLI A HE L ta a5 o0 —Tr,

importlib.import_module () BRI A BHEHH E B MBI RIS R .

Bl & —A #HirF M import H Mt 47 2 % module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future &4
future 7% &) J&—FPEFXTGREAR IS 2, PRI R BN 24 (i FAE R E B AR FAS Python ZATHR H A BR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ 7ETE 5 G AT A FRA UL R Python RRARERE NEY) . EARFETHEA
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 1A M AESE IS S A7 B L. PTRA IAE future 154) 2 /AT H A
o B SCRYFAF AR (WERAFTE)
o TERE,
o 217, AR
o HAth future {E4].
ME— 75 2] future IEF AR A7 (S0, PEP 563),
future 15/8) BT )2 B 1) e T S48 415 4% o Python 3 FTiA 1. H W3 absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes #l

with_statement. BATASEHCHIIRIL, FEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1 I S PORBIFF MU AR Fr XA O 15 SCAA SO 5 8 i 1 A A [ R AR R S B 3B
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

XETALMGYE B BATAS , S iFas ZRE R 2 AR 0 3, AR FEA future THA) 605 R A REPE I 2
T B iy 5% o

EIAS TN S AL A import iEATHIF] s F7AE— N SCIRFEAN B PR IERER __future , BN
A7 future AR LA F BEFEA

FRRY A2 A7 st T future 1) T J3 FH RO 41
THTE R AN SR A AR AR 2 Ak

import _ future__ [as name]

XIFIE future 4] B H R — SRR Rk T L EGEVABR §1 135 18 import 154

TEERANTE R, %} Code compiled by calls to the PN & KA exec () Fil compile () BVE M Brdmig i1 ag an
RHIT—MLEA future iFA B M 2 GRS A future B5A] BT RIRAGTEEFNE SCo AT ] DA I
compile () WYFTEESEOM AT T - TS P12 R B0 SCRY DA T AR -

TEALH AR T AR future IR AP RAEMPRESR TG LS O SCE A AL AR —AMREgR 14 5 3 1)
T -1 IR, AT DAL TRRNAT, HZMAEE futre 155], ERAERL EALTEIRIATH
ARG R

W%

PEP 236 - 2] __future__ 7% _ future_ HLAHIHRAIHEL .
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7.12 global j&4)

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 i {1 S B A58 il TR P A B o BRI, (RSP A B2 24 7 AR A ol
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,
HETERMELE N E exec () MEUFAFREAUSXT 2 E global IBAIH AN & -8-1% ek H0H H L85
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 &)

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 - Ui SN2 RIS P I #%8  Knonlocal EAIHIHLIE LI .
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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
SR TR R AR B2 o ATk PA— M ME— AR IR R BT I U H A— A B S 450 TR di—
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 = if_stmt

| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef
| async_with_stmt
| async_for_stmt
| async_funcdef
s

suite n= tmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

95



The Python Language Reference, (I 3.9.23

statement
stmt_list

TEW A M 2 DL NEWLINE 4556, 2 J5 T AEBRFf— DEDENT, A 5EyEE nl kG s 74 M2 h— A
VERTERITE LI KB FAE T  , BRSP4 L (‘B else’ [AEIFE Python fgil i kiR &R 1 £
EEXCIDA I i 3 22 )

N T PRI, DA AT IR RUR R4 TR B AT R A A

stmt_1list NEWLINE | compound_stmt
simple_stmt (";" simple_stmt)* [";"]

8.1 if &%)

1 BT A ST

if_stmt = "if" assignment_expression ":" suite
("elif" assignment_expression ":" suite)*
["else" ":" suite]

B REXB S REERZRE—ANEE ES5 R TIREESBRERE L) 7R P
—PCBCH—ASs RIS HATIZ M (i B £ 3R H AR A L HATEORE) . WA Rk R,
anRelse FAAIMBAARSBINT .

8.2 while iE4)

while WA TAEFRIBARE A BRI OU T B HIIAT:

while_stmt = "while" assignment_expression ":" suite
["else" ":" suite]

RAFEE MR IR FIKA, I H AR FURI T — R s RFRakE R (X AT RETE SR — e g
) WA else TAIAIAE WA TIF L AR

H TR break IERTEIATINF A ILIEER HAIAT else TAME. S—ATHEF R continue if
AIHEARAT IR B 1R A H A ) A 0 2R [ A 3k 2K

8.3 for &4

for WM TXIFH (Blnpsrds . Judeis)k) SOHA SO R PR TR TEN:

for_stmt = "for" target_list "in" expression_list ":" suite
["else" ":" suite]

RIRAINELPOR(E UG BN E— RS RGN expression_list WEERAIH- -k
e, RISRAEACAR e L & — AT — IR TRl BRI SR ACAR R 0y — 2. & — I s
HENRELALIN (B WL IRAAIE o)) WK URIESS F ARSI, AR5 TR BT . AT TRHE R (X RAEF5
N BIEART % stopIteration FHIILZIALE), else FAN FAMUIRIAERF SAAT, I IETA
.

96 Chapter 8. E&184



The Python Language Reference, (] 3.9.23

BT REPH break IFRTEPITIHFZ LRI HA AT else TAIE. SB—DTRIEPRcont inue i
AERATIREBE L T ) A TR R AR AL N —IAREEIA T, SRR T — TN EE1E else THJIAT,

for EFR 2N H AR P A REIEATIRE - 201F 7 25 2 DA X e A8 R p A (L, LA AE for (BRI IRAEL:

for i in range(10):
print (1)
i=25 # this will not affect the for-loop
# because 1 will be overwritten with the next
# index in the range

H AR5 25 B A FREETE IR SR AR S, (B RP IR 2, WEATRARA SBIGHRITIRE. $2n: WE
PREL range () 2R [Fl—ANA R LT 5], & H TP Pascal H11¥) for 1 := a to b do XFPRUE;
Bilgn 1ist (range (3)) £REFIFE 10, 1, 271,

fE: Y PIITENEIR BB B 2 — R R Gk A AT R A4 Tl el plns &) . 26— W

PRI R BT AR BRER T — NI, B UGE AR S ST R g . TR ER B e 41 KRR At &

2k, EEMWEURE AR TFII R IER T 405 (BZH) M—30, F—Ii ikt (B AR S-1 A8 A

C O Y HIIIRS ) o S0, QSR IE R ATE 51 24 B A BT A SH 0, 4B ARG ER

%%gﬁﬁﬁ%@oﬁéﬁﬁﬁﬁ%ﬁﬁﬁﬁ,ﬁ%%@@%ﬂ%%ﬁ%ﬁ?ﬂﬁmﬂﬁ%@@~ﬁ%ﬁ@
) [] Ir:]

for x in al[:]:
if x < 0: a.remove (X)

8.4 try i&h)

try WY R AL TE A R S A B A/ B B AD:

try_stmt = tryl_stmt | tryZ_stmt
tryl_stmt = "try" ":" suite
("except" [expression ["as" identifier]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

except TAIIRE —NRENFHAIRTF . Yery FTAPILRE EAER, BRSO HRE 3
o Y try AR A AR, R RELHETFRER. HIERER A except THHEZKE S
S E A VCECR) 7)o WERAFAE R E A except T41), BEUAZEJG 4 BRICAUEM R .. XTHE
Feik Ll except T4, ZFEIXNLPARAT, WRGEMNS G LA TE A", W% TAPETCH 2 B 55 .
g%*ggﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁﬁ%ﬁﬁﬁii,ﬁ%%@@ﬁﬁﬁ%%%%%ﬁ%%%ﬁﬁ,mﬁﬁ%
R R .

W BEAT except )5 SAAHUCED, U7 0 AAD AN A0 BT i Ak b ARSE 8 R oAb Fi s

UIERAERT except TS ARIBAORIAM G IR T 50, MISORXMEBEE O R S pBal , e A AR AR
AR LSRR (LR A try BRI IR ) o

RE]N— VALK except FAJIF, %R FFPIR(EL % except THITE as KB FZIGHRER Hin, WRAAE
BERHE I, T % except TAJIFPEINTT. BIrA except TAJHRILIA n AT TA] 1K . B ER TR

! R SR AR, RAEE— A final ly FRIERSIR TR — AR HiT RN SRR ER.
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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 FF HARRIE N — D5, ERE except THIZFHRIN IR . X 4T

except E as N:
foo

YIS N

except E as N:
try:
foo
finally:
del N

X S TR LS — AN R 9 44 64 EAE except TAJZ GG IHE . 578 S BERERRZ ROV T [0 3]
BRI, EMSIRSHEAWIIEERG T, (R R AL R PR A BB 2 AR IR [

FE—A> except THAGINTL T, A RFBHEIEAERAFBAE sys BB, il sys.exc_info () RKijj
[, sys.exc_info () iRE—A3 Judl, mimid. BELOHIFBWXIRAEN (S WicELDZREH —
), ATHERF AR KA. ANEB R R EGR I sys . exc_info () WHAWE N (1]
HIHY) JEE.

WERAE IR B TP e ry TR 5 R w, I HBEAATreturn, continue break 4], WK
else THIIFIIT. else iFMHPHRHEASHZHIexcept TAJALEL,

WSRAEE finally, BRSE A M 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 ATE T+ — TR B, A XM raise LB ¥ G BT AEraise 1% ) — 485
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3.8 WiR B 5 #F Python 3.8 Z i, continue IR finally FAHEA, X H Bk SL A —
NG E
(M |EIF-

8.5 with i&4)

with WA T A M LR SCE PSR (B Wwith 1% 6] L F U872 25 —37) 8 U7 B A B 1 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 NSRRI 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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HEH L5
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:
if not hit_except:
exit (manager, None, None, None)
WG ZANWE, WEMAEEAES D wit h BRI ZA BRSO P
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” jfi4y Python with iEAELTERIA ., ARGl .
K-t [— R\
8.6 EHITE N
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 = identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = 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 O] AR AN B A decorator FRA IR . 2 BRI E SCINRFAE B S5 1% pR B0E SCR AT s rpox
e Mige AR AR SRIEERLITE DS, B PAZBR B RAE M SRl . Hak [ e
PGB E 2 KB PRI AERR BN G 22 M e 2 AE T B . BIAATH A0

> AR BRI 5 — A At B AT W S B MO A __doc JEME, (R %R B 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"ii%"%iﬂ HA WA = ik KREEREARS, ZREFE N A “BONESE”. T RA8
IHRIES:, HXW E’JargumentTMT PPN, M OUT 2 B SHEOAMER BN R MES
HABOME, JRSFrATE " Z AL S b BA BOAE — XM R G RAETEE P 2k .

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
MATHI . Sead s — 72 T None fEONERINE, FHAE R BUA T B ACHR HAE ATl 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
A ESE, S0 BTSSR AEOAME. WRFAE *identifier” XFEMWERX, EXWWIH
R —ATC AR BB MBI AL E S E, BN — D2 e . R *identifier” XFEMTER,
BRI — B P SR BT B/ BT S5, BN — MR 2B R S . e
g"*identifier” Z JGIESE R BR X BFAIES H M R e REFSEE A 757/ ZRiIESH 2
AL BRAEETE S H T L BB AL B S 5L A

3.8 A WLAMEH] / BRBUE SRR R R BT 2. S PEP 570 T f#EH

B N E, HIBERXANEES ARG L expression”, {E{IIESHRT A A bR, HE
*identifier Bf **identifier XFEMIES WA, RERT AR SRR fnd:, HIEX MR SIFE
JEI E"=> expression”. iXEEARE AT DURAEMTA R Python bz . ARyEHIFEFEA 23 U s BT 1 Lo
PR T DAVE RO %2 __annotations_ JEMEH DAXT I B 24 Bk R B A 7 BB Bl 1) . RGE A T
annotations import from _ future_ fF I, WIARESTFEETTHT AT A FAFER DUS IR R SRAE A M. 75
Ulmﬂ  EMSEPITRECE SUREORME . FEXFMIEOLT, PRI 7T e 5 B AT IR o s B 07N
BB B A4 R A (%@BE@J—/\@ﬁ\B’J@%&) DA ST B AR ek 5 il 2 T BEAY . X AR 2L ] lambda ik
X, B Wlambda F% X, —7 . W ER lambda H 2 ] R B0 i) — ﬂ‘lfﬂﬂz'ﬁ{i 1E"de " BRI E
SCHY PR ECL AT DAE ] lambda 638305 Y pR AR —RERE L S SR (E A HAB A Bk . "de £ R SEhs Lo ARk,
HAE AUV T2 25 iE R A AR

PR BIE R KBUR T2 5L, £ PR BT de £ i & X*/\ﬁjﬁu’ﬁ(ﬂﬁT%ﬁz_lﬁl&
i o TEHRE R BT B B2 80T AVT R4 5% def 18R] B il A2 . TG S e & 5 oe Ty

hs%:
PEP 3107 - BBObRTE S0 eR Bohs i AL 1 I
PEP 484 —RMRIEMR FryEropniE S e S SRR

“{l
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PEP 526 - 2 Hibsik M ik AL IR AR IhaE, (A RIS il As

PEP 563 - SERMYbATERN SR I AT I I AP A FpE SO 0 AR AN A2 B SRAE R S BUAR : A R 1)
EIEIVER

8.7 IEFEN

R SO EEXS R (S WAT o R854 —T):

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 WRIIRIZEBINGR H B2 object; I, -

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 260 dict o SRR i w] Sk HOBR TN e g, 9
HUAGE T 5 SOHIR BT E SR 2E .

R QAT R BT R E

R APEE M LR iR B —FE, -

@f1 (arg)
Qf2
class Foo: pass

REEHT

class Foo: pass
Foo = f1(arg) (f2 (Foo))

Be i 2b A SRR 5 pR B IR AR A . S5 BE S 2440 212844 5.
3.9 fREE s Kul i A% assignment_expression KM, FEZ HIRAST, HiEENE AZIR,
e %0 PEP 614,
PR D RS0 AR LN E WA R KR M EAPREESilirdh=. L@ T iT self . name
= value TENERE. BALEEME T sel f. name” FR¥ESEVTI, 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 YRR — AR B A B F I E S P S 4 S __doc__ & H , LR %I docsiring.
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B4

PEP 3115 - Python 3000 "Pifye8 Ko IIE i M TN L, LA ST Al #y gty A Je2R i 28 i

SR

PEP 3129 - JEEMEAT SSRGS IR . BB i MfiaS 2 AE PEP 318 Hgi5| A .

8.8 iz

3.5 BUBTIA.

8.8.1 WhiZEBE XL

async_funcdef = [decorators] "async" "def" funcname

["->" expression] suite

" ("

[parameter_1list] ")"

Python P A] ATEZ A0 B EHGE AWK INAT (2 Wcoroutine) . TEWMFERREUANTS, await Ml async FriffT
EHCNRE KRBT await KKK, async for PAfasync with HAELEVMEREAHHIT .

M async def i5¥EE LREU 2 NIMEREL, B EMIA S await 8 async KT,

FEMRERR A vield from ks 5| % syntaxError,
PR e S 1511

async def func(paraml, param2):
do_stuff ()
await some_coroutine ()

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable 3L 7 _ aiter_ FH¥E, 1% K ¥E S H Bk [Blasynchronous iterator, ‘B \] PAFE H

__anext__ Ji{AF A AR,
async for WALV EHIAS 28 i IR AR RAEA TR
PATR AR

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETE S EAEH T

iter
iter

(ITER)
type(iter).__aiter_ (iter)
running = True

while running:
try:

(Rt

8.8. thiz
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EHE—5)
TARGET = await type(iter).__anext__ (iter)
except StopAsynclteration:
running = False
else:
SUITE
else:
SUITEZ2
HESH_aiter () Ml__anext__ () TN
Efﬂ*%@ﬁ1¢29[\ﬁm async for 1%/”—”%%[7}1 SyntaxError,
8.8.3 async with {4
async_with stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, BEMSHER: enter F exit J7 5 EIAT o
PAF RS
async with EXPRESSION as TARGET:
SUITE
TEE X ST
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)
FEBR__aenter () Ml__aexit__ () THEHN.
TEMMRRBUAR Z SMET asyne with AR5 % SyntaxError.
hz%:
PEP 492 - {§i 1] async Hil await if7ESCBLHMRE RHEVESN Python Wi — N IE R BRI, FFHEIAH R Y 3¢
FHE.
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CHAPTER 9

TR LA ¢

Python ffEREAs T AN ZRHIEIRAFRA - MNP AR P SR AR AN, PASEE DT AR ], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5T#aY Python 2%

R VS TR A 0 L QAT 1 5 AR RS, (HX) 52 3£ 1) Python R /7 M LARIHIE RARA Y. —AN5E
1) Python Ry A/ MR LERSE PRAAT : Iy P BRI HERL BRI S AT, (EIAL T RIS, R
A sys (B RGMST), builtins (NERE FHPAK None) Ml _main_ BRSb. s)a— BT 45
B R THR AR A 2R iy 4% 23 1A] o

T —A>5¢ 5 Python A2 fy B TRIA R 19 Frfili i i ST

SRR L T DA 1 A2 BRIl s FEBLIEOU T, BRI T — A SE BT, R U A T —
i) (ATRENE AR . W RRIRIE S — D BT R BAERRTE _main_ #6425
AT -

—ANSERERE T AL =R A RS BT - FAF B A oATIEI, MU — A SRR R — A
280 S AR A . WERSCPFEAR R A2 > ty W8, RS S IEACERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RRfFIy (MU EFAFHR ) ;
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o JEAT— AR ;
o ML exec () BB FATHI

9.3 XEXHA
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 RiEXHA

eval () T REXMA . ERXBBIF RN H . Ziks eval O WFRFRSELTAA LT IER:

eval_input = expression_list NEWLINE¥*
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4

ERREERESE

X2 5E#E 1Y) Python iEEFIYE , ELEHEHUA M T4 i CPython AT #8115 (S L Grammar/python.gram), iX
HEIRAYIRAERE T S AU A BRI R M B A0S o
T ATAE ¥ 2 EBNE 1 PEG IR &1, B9k, s BER—AMG2 . ARG 440k £ 1F M Eii
(EDEORPATICEMEA SP AR, M ! FoRfummiil (BIESR R _ $ATIERS) . AT | Fasrks
77 PEG ) “H %" (EES: PEG iBEF NS /).

# 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 ]

Q¥iEi3)
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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
lt_bitwise_or: '<' bitwise_or
gte_bitwise_or: '>=' bitwise_or
gt_bitwise_or: '>' bitwise_or
notin_bitwise_or: 'mot' 'in' bitwise_or
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is' 'not' bitwise_or
is_bitwise_or: 'is' bitwise_or

bitwise_or:
| bitwise_or '|' bitwise_xor
| bitwise_xor
bitwise_xor:
| bitwise_xor '
| bitwise_and
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:

Qi)
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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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| '.'" NAME !t_lookahead
| t_primary '[' slices ']' !t_lookahead
| del_t_atom

del_t_atom:
| NAME

| '"('" del_target '")'

\

|

t_primary

'(' [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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>>> H B3 shell PFEE Python fe/R 5 0. H N RETE ELaAR 1 AL B 7 S\ AT i R U i 181
o ATDARIR:

o fE— MR R A IR . 7E— B UCACH) A E AT (delimiter, BIANSESE. TrHh9E. fE59EK
=519%) TR, SURTEHRE —RHEMRS (decorator) 2 4%, Z AREAGIRE, HE)SX shell BRI
¢ Python $27%°F JC.

o FZFE# Ellipsis,

2to3 —fHF{EHF Python 2.x FEsUAGE(EIE] Python 3.x FExASY TR, B2 it JEFLR TR 4 I AH 2 M AR I
BB, T SRR 2 RE 25 30 BT G i R F AT i A 1 2

2t03 FE R AMEHE R U DA 1ib2to3 B EfRMt T B LA N8, 7F Tools/scripts/
2to3. #E2[F] 2to3-reference.

abstract base class (#IRIEEKIE]) g EREE (XHEE ABC) $#24t T A m vk, EEduck-
nyping (W FAUE)) M7e. HABUIWEN, %2 hasattr (O, AIBSAME0H A MM0SER (6
QO FH B4 7 ik (magic method)) . ABC [ [EJEERY) subclass (T3EE]), BB H 55 —1# class (51
[E)), {Af3n] 4 isinstance () Jt issubclass () #ili; #2[E abe FAHMEIRA SC{:. Python 77 %
[y ABC, R ERHERE (TE collections.abe fi4l). B (7€ numbers Bi4). # (7£ io
BEA) K import g FIE AL (7E importlib.abe BA). MRAI AR abc #EAH A2 H T ABC.

annotation ([EJf) — (MBS, class @M. pRzCAY 22 ik [ml (AR B B RO AEED . FRIEH, & AR AEE ype
hint (BIEHER) .

TEFEATIRF (runtime) , [ 30 588 8 (EVRR A VA AP I, (A A s 8. class J PR RIR UEV#R, & o[V
TEFERS4H . class IR __annotations_ R¥RE M.

#52(Elvariable annotation. function annotation. PEP 484 1 PEP 526, 5tz g Hhoh eI .
argument (51%0) IR ELESS funcrion (Bimethod) W(E.. 51 ¥CA MITE:

o M4EF 7| 8 (keyword argument): FERRZIFIY T, DAGREIS (identifier, U0 name=) BHHEMYE]#L,
B2 DA ** & dictionary (i) [ERE W EEAYS #. BN, 3 Al 5 #ZPAT complex () FEIY
) B SR | B
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o 1z & 71 & (positional argument): A 2R HE 75BN S| B, A0 G | BOTHE— (5 | B0 SR A 46 5E
B, F (k) FEE) * 2 A&k #iterable (WTEVRHME) sPETCRBER. BIA0, 3 715 H2 LA T
HOEVA-E1E &

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 BRER I parameer (Z90) H . & LHEET 5 ERS 82 M 2E, Ak PEP 362,

asynchronous context manager (JE[FRBBHATAG) M AR Hlasyne with BARX Hir RN Y)
f, B EBEREFR  aenter () Fl__aexit_ () method (J53%E) SRESHIK. | PEP 492 5| A,

asynchronous generator (JE[FRIZBEIA:RS)  — W& [l Hasynchronous generator iterator (FE [ EVA 25 E L2 ) 11
Rl BREEARG M Phasync derf ¥ M FEK A (coroutine function), (B A EBEME T yvield
R, AN —RAI Aitasyne for [EIREKIME.

B R TR 3 R FR— AR EA gk, (B ER e, TRk R ER YA ZERE
(asynchronous generator iterator) . & — M FIEM R ERENERE, IO e mfiag, ARG,

—(EFER BB Gt Fravait B, PMNasyne for flasync with BRR.

asynchronous generator iterator (JERIZBEIE:ZSEURES)  —1W tHasynchronous generator (R EIARE) R
BSR4

id e —fMasynchronous iterator (FEFHENES), W ELA__anext__ () method HIFMIEE, € [m] (& 7]
SFREPIMT (awaitable object), sZHIPFIFATAEF A AL R A 4, HEBEF-Myield EHEA,

Bl yield SrEfE R mAEy, ERRA0 B TiRE (C0F e st S S i B P ) oy B sX) . B AER 5
EA ZEREANS W anext_ () [T EREY ARG R, &R0 E Ay 85
7. 2 PEP 492 #1 PEP 525,

asynchronous iterable (EFIZBn[[EMCHPE) — M1, BWAFEasynce for BRI . WHEKE
W__aiter () method [a|{&—{Rasynchronous iterator (JE[FHEULES). H PEP 492 5] A,

asynchronous iterator (JERIBENRES) — B {E__aiter () HM_anext_ () method 14 ¥ 1.
__anext__ WhANME—Hawaitable (W RYIE). asyne for GfEMTAERBERESM__anext_ ()
method JT [ ] SR, HE|I'E 5% StopAsyncIteration 4. H PEP 492 5] A,

attribute (JEPE) B BB (4 AH B0, % (E 8351 o 1) 20 BB 55X (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 SR PR AR B AE— B coroutine (15#2), #02&
—f__await__ () method [, HiE2([E PEP 492,

BDFL Benevolent Dictator For Life (#E{"25M## ), X4 Guido van Rossum, Python HJ8II3E % .

binary file (iEHIRESR) —HAEEREICRIES Abyres-like objects (JERLTCHLERYIM) W file object (REZMIE) o
TIERIEREMNGI A LR (Teb . 'wb B 'rb+') BIEMAESE. sys.stdin.buffer,
sys.stdout.buffer, PAM io.BytesIO fl gzip.GzipFile .
T2 Eext file (SCFRER), B —WEEERBIE A st YIIHRIRERDE.

bytes-like object (ifijc4l:th¥nfl) —1 3% bufferobjects HREFIME 1 C-contiguous 45 W W1, BAIE
A bytes, bytearray fil array.array ¥, PANHZHE R memoryview ¥4, Fa{I 04
R AT N B R A B R A . TR R AE R socket (I
JE) ik,
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AU E R R PR . (B SOOI G s e RE) [ AT ). W]
B G 1 [ ) WD 4% bytearray, PAM bytearray ) memoryview. HABMEEFEEE HHE
R FEAAEATT Y 4 (TMEF BB E]) T By 43 bytes, PAK bytes P

memoryview,

bytecode (fyC4LM5) Python [ 5 4 15 & ik UL TCALARS , B /2 Python FaU7E CPython B i1y [EVET
FoRtE. AT GBI AAE cpyc RS, DA T RMATIR R REEE g (WTRAR
A D 5 2B A (M (7 JCAELA ) o G [P RIRE S (intermediate language) ] {8 (E)@ 384T 1E —{ virmual
machine ([EMgER&RR) b, sZEIBEMEES G801 T B0 1 (L TCAL A% 35 E Y MRS A5 (machine code). ZEHERIN A2,
i TCAL S B _ 2 SR AE R[] Python [EIEREES 2 MEAERY, tUARRETEA FISUAHY Python 2 P PRFAS
7E o

NETCALAE 45 451 ] DATE dis B A9 [EIRH Sk k2
callback ([MIPR)  {E[ETS [ #pl EHE R — M EIFE X (subroutine) PR, ErE A S AR I ] BE WA T

cass (JHE]) — 1 NS B S RN, Class 1Y & Fil 7 & {4 7 method HYEF, 18 2% method
T PATE class [ BB LA THAE

class variable (Bi{EIS%) —fHAE class HPEFE, HIEZ HBELE class JEIK (EEIRZLE class FUECBIH) B
B S0

coercion ([ENRIHI%Y)  7E¥5 K Wi AR ZUENS | Sy B rEd e b, 45— E) B pi[EIE) ) — FE A E pE X
#4[E] (implicit conversion) i A%, B4, int (3.15) €7 EERuE(EIER S 3, HYE 3+4.5 1, &FET]
WO R AIZIE] (—{@ int, —{ float), 1 i 5 | B A 7E pls EIEA [ A UL & 4 REAT N, 511
&G4 TypeError, AREIGEIGIEA, BRI H5 | BELERSHIZE, B a2 b AR Gl
IERIE (normalize) [EIAH[EI G, B0, %EH £loat (3)+4.5 MiAREHZ 3+4.5,

complex number ([E1%() —MEFMABHEEAR SIS, TEBLITA B # & 1m0 5 3 A — 1 ([E)
ARz Al Mo R EMREAL (-1 BPFAR) BT, BLRALE e R (] 1, TR T AR B
#E 5. Python [Fl 7 #EMY 4%, BRMABEMWRERFREY: ERaHE MEEN 5 g
5, Bl 3+15. AT math B EIR TH SO0 M RIS, FEH cnath B4 E¥HEHL—
AR HE P 1) ORI BE . ARAREI A 4 BB B M TReR , IREI T REREE IR ] PAZ 2 b 2 E A

context manager (f5BIAFHIAY) — MW A Hlwich AKX Ir REE WY M4, ME L E#E
#+# enter () Fl__exit__ () method AR¥EHIN . m2([F 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), frH v, —ffil 58 BCle g BT 44T BE R A AR IE. SR, BRI 4 5
g, AT T RE e 2L, MRS R, REE TR IER 2T HS (concurrent
asynchronous task) 1, HAS Uk ERBE . #52[F) contextvars,

contiguous (FHAMN) NS —(F 41l [ 2 C-contiguous T2 Fortran contiguous, HI|'E € Y] Ho 1 [F) 52 i 44
B, ZE4E (zero-dimensional) #Y %5 fE RS2 C M Fortran contiguous., 7E—## (one-dimensional) [#i41)H, 4%
T H A rC B 0 AR AR S, IR G E Y R BRI IE RS . AE 2 4 (multidimensional)
C-contiguous [§ 41 Hr, e 58 AL 0k A IE 7 57 F 45 (8 I H Iy, R — MRG58 b, R, 7
Fortran contiguous [#i%51 /1, 55— 25| bl

coroutine ([ff) {fes2 A (subroutine) fy—M EEIRESRAYTE S . BRI AR S A kS 1 B it A e S
— (AR Y o AR AT DATERT 2 R [F R F R B A L SR RIIE . EMREEAasyne der B
AWM. 7552 PEP 492,

coroutine function (WFEa=X) —1H Bl Ecoroutine (W2 ) PWHEIRR . —HEHEER R GE L asyne def R
Az, FIfEerfEawait. asyne for fllasync with BB . BB T H PEP 492 5] A,

CPython Python F2£{3E = I HEE/F (canonical implementation), #{#E7i{E python.org |, [CPython | i #4#
FOTEL LRI R, DA IC BRI B RE S W ELAE, 19140 Jython 5§ IronPython,

decorator (B:ffigy) M, EEBIES MK, BHEEGMHEN ewrapper #iYE, #EME—EEK
f4%2(E] (function transformation). #EffigsndH RAEIFlE classmethod () Fl 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, EAEBEILEA T M. RGN ELZER, #2ER 00 &fdass <
&ME S

descriptor (FiiA%Y) T EFRT__get_ (). __set_ () Bi_ delete__ () method BJ¥I{f. H—1H class
JEPER AR RE, BRI T E G M A R R . H, M b REUE Eﬁ%j.]}?
FARBERE, &7E a i class FHLAR AR A RE b f0E, (HAUR b 2 MihAes, EU*H%@E’J?J‘&%‘%
method G#EIFNY . SHERZ IR R AR Python [ BISE, HEE M2 Zomen A, Sk
35K, method. JEE (property). class method. [EJfiE method, DA J2¥%) super class (5CHEE)) B2 M.

Bl 78 2 method HYSEZ G, wES(E S0k 25 BRSO F5 7 o

dictionary (‘72¥t) — & B W [ %] (associative array), H: o AT 55 () 8 & B W O 20 E . 88 0T DA 2 AT ] A
# __hash__ () Fl__eqg () method . 7F Perl KF'%J%E%L.%. (hash).,

dictionary comprehension (‘P L&EAIERY) — BB VE, F AR08 AT EC 14 b i) 4304 o
=, [P B R — MM EH, results = {n: n ** 2 for n in range (10)} &[F4—
M7, BEETE BHIE > 2, H2E0 A 265578027,

dictionary view (ML) ¢ dict.keys (). dict.values () M dict.items ( IE[@;E]’]%#F%}}Z*%.
FHkg . EMPRAL TR I EH B A Ei’%ﬁﬁ?iﬁﬂiﬁﬁéﬂﬁm FZ%%E‘&@%L% HH)
FENH 4 A U ElE 380 List (ER%1), ZHMH list (dictview) . #52[F dict-views.

docstring ([EIW<pth)  —fA7E class, BT, (RES—MERCH B 7 H SR . BERETEE
ITRF TG , (B s dittal, oA ITE class, RSB _ doc_ J@tE . diitEH]
FHITPAZEBENY (introspection) AKEVEE, P 2 W4 R SO A B o 5«

duck-typing (W5 FMIE]) —REREAGESHEME , ©ASHE g — WY i B ERE E © R S 2 A IE R
T Bumi Az i e, method ol J&§ P € B AT LIPS A . ([ AR & B i A — IS 7 1i FL i s
B—EWs 1, EE et EE. ) FHEERE e RE, fosstaiEClatme e
X (polymorphic substitution) S HE T 1) 8 idPE . BB T-BUEIEHE o d ] type () BL 151nstance ) AT
WEt. (HEwHE, W rREw DUH 24 k38l (abstract base class) KAHFE. ) SR, %@IH%
hasattr () HEl, BZ2EAFP R EE .

EAFP Easier to ask for forgiveness than permission. (53R EXHFERF I ER Y . ) BfEE R Python 4% |
s Se A U S B P A, (e s% Bl e R i 1 4 o S Rz HLPRs i Jlks , HRr e
RATERTZ Mt ry Mexcept BUAR . BBNEFTFZHMFET (a1 C) # RALBYL EAETE AL T 1.

expression (FEFIR) — Bl DAREFEAGERRMEAFEE. EEEE, —mEE 2oy, 248, B,
T B ok S S5 S T R B, TS Le TR RE ] — R ﬁi#%ﬁ:fﬁnn HAMEMZ, B
JA 1 Python 35 5 Wi &R 2820, T3 AN —Lestatement (BAZ) AREMHEER R, Bllwhile,
HA[H (assignment) 2R, 1A ZER .

extension module (#FEfigl) —HLA C 5 C++ B R4, B f# ] Python i) C AP AREELAZ U K ff T 72
AASHET T E) .

f-string (f2p) DA £ ¢ 'F [ERTER A0 7R SO WRRE) [f 75 ], BRAA X ey 5 & LA .
A2 [F) PEP 498,

file object (R¥Wik) — RS ] & FHEAE 22 & ] (file-oriented) API (1] read () B write () % method)
RELVEIIE IR E . AR Z Yt i 2R, & REIE % o 36 B M AR 28 ol 2 LAt 28 ) i

122 Appendix A. fi75E


https://www.python.org/dev/peps/pep-0498

The Python Language Reference, (] 3.9.23

Fassl A A E (BlnEER A / B SOIREEAR R . socket (). &[E (pipe) %5) AUFFHL. A%
LKW RE I 3a 4% £ 2t (file-like object) BY B 3R (stream).

L, AEREREEYO: AR =B A0 5 BRIEI = A AT AR . BEMMATTITE 1o B
FRESE. BRI ERET 2 B open O

file-like object (KURWE) file object (FZEWIMF) HIFIFT
finder (s}42%) MW, EGEREIELAY import AL FHloader (AR

¢ Python 3.3 BAlA, A MMM AT TIRE F ¥ (meta path finder) € {§i[f] sys.meta_path,
Wis4 1278 B F 4 2 (path entry finder) € {fiff] sys.path_hooks.,

32 [F PEP 302. PEP 420 #11 PEP 451 DL T f# ™ Z 401 .

floor division (I FUUIERRIE) 16 N HEMR{h 2 25 B e T B0 S ) BB R vk . 1) RIS IRE I T2 / /. B
n, ERE 11 /7 AnEHESRE] 2, H float (VRENED) EBVEFTEIER 2.75 R, @R, (-11)
/) A HIEERE -3, WENE -2.75 #é TGS, E2(E PEP 238,

function (FX) —HEPRBOAS, EREE P pl -2l B n] AR ELE S M2 7] 3, Bk
TR A B AR AT . DB Eparameter (28) . method (J53k), VAR S #0 L,

function annotation (FRXEIRE) bR =2 8Ek 0 H(E ) — W 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 SERR I R AE 3 42 Ui wE AN AR .
st 2 [Flvariable annotation F1 PEP 484, 545 I HEFIHIIA .

_ future__ future Ri£E X1 from __ _future_ import <feature>, @F5/NEiiErs{l FASLLLE Python £
PRI ST BOAS Pt U E R HE SR A B S, AR B i BAL. 10 future  BUHRIFCE T feature
(shfe) ATAERO(EL. 8 import MACALEIS ILUOR L, o] DA K — AR AR P 1
WEEE T, PACEMRE g (SCA8) mEmER 6

>>> import _ future_
>>> _ future__.division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (Rielblly) HFCIEHEA TG e, AR EAR . Python FATRIR ML, &
2 BRI (reference counting), DA K — {1 BEEVAS I 1 v B 22 HR A B2 (reference cycle) i) 41 3 7 35 [l i 7
(cyclic garbage collector) 2&5E Al . 33 RIS iT DA gc ABEAH S A T4l

generator ([EI/:3%) M€l Hgeneraror iterator ([E)EZFEICER) MR, BREERGE —MHIEHRL, H
AR ERE T vield BHA, RRELE—RFINME, SEE R for BIRE, S22 next () MK,
AR R L ) — R
T AR AT R R R —E A 2R 2, EAE SR, TR R FREIA BEIRE. B HFE
WRUEARERERE , il F s iras, DAR g,

generator iterator ([F)Zh:Z5[EC%%) —1i thgenerator ([EA4%) =T B
Bl yield GrEE R, ER BN ERATRAE (ELRE I S M E )y A . A%
[ER 25 MR, B @i kA S AT (BEIRaAg YR o F IR ih 2 o BR U i R XA TR ] )

generator expression ([E:Z5HHR) e nEESCIRAERR . BHEEARMR—MHIEFE R, Zii%

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 (ZZ%IpAR) — 0 d 2RI R, ek B R Y 2B R R R TS, ey
ST R R G VIRRE 1, 2 by R B 3% (dispatteh algorithm) SRIEJZE

Y5t 2 (Elsingle dispatch (B—F5F) #izE#EMH. functools.singledispatch () HffiZsFl PEP
443,

generic type (JZHIMIE]) W BHULMpe; WH N list B dict XM E E % AT L7 Miz6t.
WS A4 2% . PEP 483, PEP 484, PEP 585 il typing fibe,
GIL #52:(Flglobal interpreter lock (41 H.358484) .

global interpreter lock (ZREL#REIHT) CPyhon HERARPTRE I BOMEH], I AREOREEUCHR A — 88047 47 e
AT Python [jbyrecode (HLTCAHLAS) . BB A (4R EEAE, ndict) HE)HEER
[EJFTA7H (concurrent access) HYfEKE, ML Al LA fL CPython Y EL1E, BUE B0 B st , & 00 A
B 5 EI Z #1474 (multi-threaded), {E AR G B 30 20 BRI SR O MRS REEISR i — KER AR PATHE

(parallelism).

SR, AL R4, MR W R R =, BT Rk e AT R A e A (B SR ST B 4R
(computationally-intensive) FAE#:, W DAMEIS GIL. 554b, {E814T VO Iy, GIL 482 Eryhfidis: .

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 (HHEZUHE) pyc) — 1 (TCALES (bytecode) TIA7AR, &l FI A DB T AN 2 38F B LA A R 1Y
ARG, R HARE. @2 E % G5 5 may KA

hashable (W[#fEY) R — MY GA —MBEEMY, ZHEELEGE PR ASE (BEFE—
fl__hash__ () method) , HWJEHAMYFHAMILE (BFE—MM__eq () method) , HEEH
ST AEE . A RIEF SRR 2 T 3 EE 4, M ZE A AR R A S EME

] HEEINE (hashability) (@4 (F 0] JIF dictionary (5°4) Y8EA set (4E67) MR, HIEELERAS
R TE HE A 1 A EMEL

K2 ) Python A ] 8 [EI (402 T ST s s 28 (B4 list o dictionary) [EIARAE; A
SR Zss (B tuple (JOAL) A frozenset) , R EEMACE R EER, ©MASA 20 #ER .
TR E 2 class (B, HIE Sy (-G a G E T AR EI G . e 7 A LU RS 2 AN HE 45
(e Mg i), me M sEEERRATE B EMK 1d ) .

IDLE Python [} Integrated Development Environment (¥4 59283845 ). IDLE 2 —{f £ A1) S g i B R 2 e
5%, ‘B Python PREMERESTIRA— Rt

immutable (An[8EPfE) —F A ESHEMYE. RS89 BT . FHM wple (Jo4l). S
SEANREWE Y . AR A A E R AT, B ZE B S — R ng . e M7 55 2B e e [
WIHb Ty, PR EEA @, Flan dictionary (EHL) ) —(mb.

import path (FEARRAE) {7 E (siss/278 0 ) WHFE, AR B2 AE import ALALE , Erifipath based
finder (FEPBASHFAGE) EIMHANNE . 7€ import JH[H, MAESFEEH EKHE sys.path, H
E A TE L (subpackage) M5, EHATHEREK HXEMN __path_ Bk

importing (FEA) —fEi#AE. —FEHA A Python FExUAE Rl DA M AR, B — AL+ Y Python #2
HEHE

importer (FEAZS) —fHBEEIS IR AL B finder (FMgs) Widloader (BALE) Wik,

interactive (7)) Python £ HB) XN EEAE, 8RR VAT ATE B & 9478 7 0l A BOA sURE S
X, CHPTEMEBAER EMEER . QDS python, ANTFEAEMSIH (W] RERE 4 IR BB Y
EEERIRE) . E RN SR A A B R E R s (RS help() .
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interpreted (Eii0f)) Python & FEEEET, MAEH ST, AE M w5 v] fea Lah, WIEHfT
ZH15 (bytecode) HrkaR I AFTE . 18 7o R UG 22 ] A EA T, RS P s~ o — A TAs , 28
BHRATE . Hieh s Wl el 5 A BB / PREsE, R e MR o s T .
Wt Flinteractive (LB .

interpreter shutdown (ELi#Z5BHPH) 7 Python BLREaRdi ZORBAPHIE, B i A —(ERrIRR B, 763 E Bl
FERCITA WL B AR, BB AL A R B SRR AL A . B B B RN 35 ek 55 (garbage collector) s
15 AE I 25 0 F & 2 RO f# A R 3K (destructor) B 555 F () [ (weakref callback), [EJ#47 3 A
5. AE B PA B BEe A T FE G el B - A A, EE ke SR T REA A ER T (% Ayl
T oA AR A R A A )

HARSB I 2R, 2 __main_ BUAHSERGES T EA C BT E L.

iterable (n[[E#f:) —REARE)— [l E— b s B k. mTEMC R0 617 45 B 1) 571 B (E)
(f8)2 1ist, str Ml tuple) FFLLAEFHIAIE], %2 dict, 454 0F, DLRARITEFEMAEAT class )
{4, BB class 5 iter () method B2 B {ESequence (J¥4) 3EEM_ getitem () method,
ZOrE R T ER .

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 . tER A8 A e84
f1-—iki (one pass) JHH . T AEMRERE, WHEA—EEIFNY iter () ok BITRIEURERYI:. for Bk
@ [ EEREE NS, Cadr R AR 2 sl FRTEE R A ZER g . 5
s [Fliterator (EUREY) . sequence (JEH) Flgenerator ([EVERE).

iterator ([EMUZ) —MFRERRYE. EEREYESCEK __next_ () method (B2 T HEL
E# I next () ) EKFRMEERRHSEE . ARG &R, HIE5% StopIteration fi
Gho BElE, ZEBY TR, M8 next_ () method [yif—H0EnY , #H & FkD |8
StopIteration. [EWRESMAEHA —H__iter () method, &€ BIEHEAYIIEA L, BT AREHEE)
A AR T EC 2, BT AR A K 2 doi A A T B 035 & . — BRI, 2ERZE
i [EIfC (multiple iteration passes) (ARG — AW (B2 1ist) FEHRFEEHEIES iter O
B e for I TP ek, #aEAdE —mammERes. FHERSERILE (ZmEft) B, H
& [ AR — B EUC B B . e RER IS, FEEEAR G WS A5

1E typeiter SCH ] DAFRE B 2 L.

key function (FEpfX) 5 e S BT K2 (collation function) J&—fH AT IENY (callable) pRX, B & [ul 1 H
JNHERP (sorting) B 52 /¥ (ordering) [{E. B4, locale.strxfrm () P AREIA: —8 T i ks e HE
FFE B HE 8

Python ) F 2 TH., #R#EAZ DA ok AR Hil e R e 7 sl 1 2. B min O L max () .
sorted (). list.sort (). heapg.merge (). heapg.nsmallest (). heapg.nlargest () #l
itertools.groupby ().

TR T A — R R . B, str.lower () method 7] DAYEEITN 4 K /N85 HE 7 1 48t bR
Ao w3, — MR DAE Lambda ER AP, Bl lambda r: (r[0], r[2]). 74b,
operator FEAH $E 4L T = 1M 8 o8 =X B 22 K5 8 2 (constructor): attrgetter (). itemgetter () H
methodcaller (). BT S7AIE AR XA B, 52 ETHET .

keyword argument ([ =518) 752 Earsument (3]30).
lambda i ¥—expression (FEEL) FrALLH—1H B 4 7 EpG X (inline function), FAR% bk w P IY R (. 78

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

LBYL Look before you leap. (= EMB1T.) &0 45 EAE & 7E AT e s d fo 2 mr, WA st e g1
B A ELEAFP R A, HERRF R a7 L i £ B NAAE.

fE— M HiTaE S P, LBYL aUa7E (=] Al [#&47] Z 5T #ENEME (race condition) i
B BIANPA RFEXAS if key in mapping: return mappinglkey], WIS —EATHE N
ZRALER IR Z B, 1E mapping HASIR T key, RRZREXAGEE & AL, &0 W DAF $4 (lock) B ff A
EAFP %55 s ARE .
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list (¢#51]) i Python [Flf)sequence (J741) . EEEMZAFER list, B HEE M Ty — s
% (array) AR — W SE45 R 51 (inked list), HEFFEOCE YR FEIRERZ O(1).

list comprehension (HBFI&FAIETY) M F AR HL—(H 551 s ) Ry 0 R, [ H A, SR DA— 1 List
@T%E‘J%Eﬁﬁc result = ['{:#04x}"'.format (x) for x in range(256) if x % ==
01 VL —H=ep list, Hofudr 0 %) 255 #EEE), Fra e 7S M# 0x.). ir )ik
M. WIHEAISE, A range (256) FHITH TCEES G,

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

ASSE I 2 finder (FA58%) E, B L2 2(E PEP 302, Bijitabstract base class (355 EHE)),
#52[F] importlib.abc.Loader,

magic method (BEHT i)  special method (FpkIT:) B—EIEER R .

mapping (¥H) AWM, ©XRITERENER, HAEE{E abstract base classes (15 IKHEHE])
Mapping B{ MutableMapping frfgE R method, Fiffl4h dict. collections.defaultdict,
collections.OrderedDict fll collections.Counter,

meta path finder (JCPA{E=b088) — MK sys.meta_path i [E1E M finder (FA52Y) . TCESE 4G
FRBAYAAZ I B F ¥ % (path entry finder) M B{H A
B A TC R R B A P B AE ) method, #52([F] importlib.abc.MetaPathFinder,

metaclass (JCJE]) —7FE class [ class, Class 5F FEiH e € 357 —1W class 44§ . —1W class dictionary (Z<HL),
DA —1M base class (FLJEEHEE]) m97132. Metaclass B 513718 M98, [EIE# class. KZEZHEIW
R A RE F a R A B E. Python BARE]Z A A & BEEIE ST F 1) metaclass. KB4
M H R ATEN T H, (HEEEER:, metaclass 1] DUEEI R HEMWMRE %, =MEwHn
FCEBE AR, BT s et . BE A . FEVER G (singleton), AR £ HAMKAT %
B % R T ATE U i rh 3R 3

method (J53%:) —{7E class A BEEIE A K. Q1SR method VEEIH: class B3It — 1 & Mg ey, HIE
G ERZ E O R E S S — argument (5180 (M5 | #EEFHPARE] self). #&([Elfuncion (1R
2,) Flnested scope (HERAETEL)

method resolution order (J5iEfRNINAT:) LM IET @EE I E R LT, base class (FEHE])
VB ARG . BRAGE 2.3 iR 4, Python FLat T F YT SAILANES, 752 Python 2.3 Jift Jy v Ay
JE o

module (Bifll) —fE#E(F: Python F2xCA51 4H 4% B (7 (organizational unit) (4 (4. BIHA M2 25H, ©
S AL W) Python ¥4 BIAHEHE Himporting [F)iBFE, B 2 Python,

nizElpackage (B1F).

module spec (BZIHIRE) — M4 S, B HREABAR import 4 B &il. B2 importlib.
machinery.ModuleSpec [—1{#HE W .

MRO 2 [Elmethod resolution order (J7¥EFRMTIEIT) -
mutable (AS240E)  TTEEDI TS I, ARG 1.0 o S Bimmuable (RTSEHITE)

named tuple (Ff#c4l) 755 [named tuple (P44 C4L) 1 2454 wple BRI AEIE class, HERYA]
75| (indexable) JUZE ] DA P 42 S M AT HL . 15 LU (E)BK; class 0] DAELAT oAb A R71E .

A HEZ B E) 2 named tuple, %A time.localtime () fl os.stat () [FEME. B—HF 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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75 4% named tuple J2FIEAIE) (40 1-61). 53, — 1 named tuple 7] DAFE— {8 IE B class i FEACET,
HEL class @47k H tuple, HEFR T AN (named field) BIT] . 5Z4H1Y class W PAT- T 4%,
DA Tk e =X (factory function) collections.namedtuple () .. BEFATHIEIN T —Lb%F
4MY) method, §54% method T /2 7F T %5 ok (F/ ) named tuple 1, EVEIRHT

namespace (M #4%5H]) S REFROHTT o v 45 /2 DA dictionary (i) BEEFME . A7 [EARAY . 43k K [E)
AR A W, TAEY T (7F method Hv) A SURA G 24 25 1] o 2% 25 TS h By 1k iy 24 1 e, oRSCHR
Btk . fln, K3 builtins. open Ml os.open () s B M A a4 25 AR B A I . s 25 [
i R TR A 2 IR A A BV E— M ek X, 2t vl vk S T 4tk . 0, B random. seed ()
of itertools.islice () WifEhF/R, BLmA/HESEH random fll itertools HHHTEE(E.

namespace package (@i #Z% ML) —1H PEP 420 package (£fF), ‘€ BEIEEITE{F (subpackage) i) —{i
Adn. A EMEMTRES RN, M HAEREEMAMRRE—WMregular package (IEREN),
FEEMEER __init_ .py SR,

iz Emodule (F4) .

nested scope (HUIRTRIIIK) REEIZ M1 2 5% (enclosing definition) RSB RE T 40 2R(E), —fAlpRi=X
WA — A e, MEEEES Mg WA P8, FEE, EEREET, SikE
SR A 2 R, T e PR [ ol MR A e (e 1 P S i S B A IR, Aot o
SR AL S PRI B A . nonlocal ZEFEHNEMEEGEITE A

new-style class (B XEE) —MHEE4, ERIEHEAI A class PR class JEA% . 76 F1HAY Python
WA, HA K class A4 BEfd ] Python BUBIY . ZHkITIRE, B2 slots_ . k% (descriptor).
JEVE (property). _getattribute (). class method (¥H[EIJ¥%:) Fi static method ([FJREF ).

object (¥fk) HAMME (BIHESME) MpiEsenifEl (method) FAEMEEL. B RAEAMnew-style class (Hf
ABE]) Ah#E base class (JERHFE) -

package (%) —{f Python [Hjmodule (Fi4H), B AL THi4H (submodule) 5% 25 [FIHY 12} (subpack-
age). P LT, EMMRERA __path__ JEMER—{# Python fi4H .

Wk Elregular package (TEFRIEAME) Fnamespace package (65423 EEM:).

parameter () Tt function (P§3X) = method JE F&H i) — 1 fiy 24 FL Y (named entity), ‘&4 H]5% oK 2 BEL)
2 — Bargument (51%0), STEHSEE TR 2058, 64 TR ) 2 3o

» positional-or-keyword (i EE{ BT ): FEU]— T DA e ds 5 SR AR 485 7] SR 5 9.
RS EBHA, BIUNLATHY foo F bar:

’def func (foo, bar=None): ... ‘

» positional-only (BEFRALE): FaW]—8 HAEH AL EBHER ALY T . ERUE RS U R &
—f8 /70, iR PAERZ T OCHT I E SRAEMR O A2 8, BIANATN Y posonlyl I posonly2:

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

o keyword-only (MEFRBHFET): F8W1—M8 X BELAB i Bt r0 5 [ 8. e 28 1RT, 1
B —WAT B eV B 2 B (var-positional parameter) B2 BLALIY) * FI0, s DALEHAR 7 & FAE R
Bt 728, BINLATNAY kw_onlyl Hl kw_only2:

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

o var-positional ({EREYWCHAIE) : FEW]—PREVMERF ISR B A8 T | B (TEC P2 W2
REERIOLES [ AN . ERBEEERIE S WA M T L~ AGERR, BIALA TR args:

’def func (*args, **kwargs): ... ‘
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o var-keyword (fERMCRIMBET) : $EWIATRROLIOERMURBIR TS (AEC WL M2 O E 1)
FERTIAE TSI B2 50 . RS ORI LS MR R T B ILE * ACEHAT, (00 LT 1

kwargs
Z TGS | R B A SO R, L RT DALE— S8R P Y | B i FELRA

%%@ﬁf%ﬁ%ﬂ‘]argumem (%I%() & H .5 R EE RS | B 2 [ E’:J% inspect.Parameter
class, 47 L, PAK PEP 362,

pathentry (PEFSSEH ) FEimport path (FEAMEEE) HH)—(HNE, MWipath based finder (BN AR FAGRS)
G275 EACF L import B

path entry finder (BEfSIHH S%S) #f sys.path_hooks H [ —1& w] B0 Hy 4 (callable) (2 Bl —1{Epath
entry hook) Jt [E/{E (1) —71& finder , "B HE AT A—{@path entryE (iAEAH o

B A R AR TH B A2 EEAE ) method, #E2([F] importlib.abe.PathEntryFinder,

path entry hook (¥fEHiH[E]) 1£ sys.path_hook 53R H1—{H A WF 44 (callable), #5878 4nfaf7E
— RS E Wpath entry A, W& [ —{Fpath entry finder (BAEHEHH FH4) o

path based finder (JLRPEISHI=pbRRy) THRRM TIAAE 548 5 (meta path finder) Z—, ‘B EAE—Afimport path
S AR

path-like object (BURISHIMTE) — A RN R RGBS F. BB (47T DA — M FRR BRI str
5 bytes Y, B2 —MAEIE os.PathLike WEMWIF. FEEIFIY os. fspath () BRI, —{H3Z
£ os.PathLike W E MW 4T DA [EIE str 8% bytes #RAFIKLR; 1M os.fsdecode () K&
os.fsencode () HIAMER] HJATEME str )z bytes 455, | PEP 519 3| A

PEP Python Enhancement Proposal (Python [E42%2), PEP 22—k sHEIRH ScfF, B #E(E] Python # B {it &
i, B2 AR Python () — B DI REE % DI REMIRE P MBS . PEP JER% SLPE (L R B2 48T B 0 DA S w2
I RER)GEAE R

PEP (7FE H I, R EE IR . AL3 Hh B A 508 R A 2 RlcsE , DAL ELANA Python
PR R, S AR B R . PEP (S S a s s sk Ee s s A
#H2([F PEP 1,

portion ({#4y) TEH —HIETH—HMEE (WOTREHAAAE—M zip BT ) , SLUAHRREE—Ha 4 = HEN
(namespace package) 4 FrE gL, WI[H PEP 420 F1E .

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

provisional API (‘47 API) Bif7 API 245, #EAEE ok =X 8 i) [m & 40 2514 (backwards compatibility) {55 77,
WO PR APL. BESR MY, N T Mo REE T, M LER AR R E, AR
BB N ERREA 2, W Reer b BB A AN E (R RN . SESEEAR
bl —— U APL A A 2 B R 25 B S A A B R e, T4 G

BIGESE A AT APL, AR AARZ 8 el B [ mE 58] — S MTAT e s B B, 1)
SR AT RER M R A IRE %

5 1R 0 0 7 Ao o 2o BB i I [ R BT A, TS S R R P B ) 2 B R R B ek o
2[F PEP 411 Tf#H 240 .

provisional package (Ef7E4k) w2 Eprovisional API (4T API),

Python 3000 Python 3.x ZFIMAMNEIRE (RACAHIAIER, RS 3 BB R 7EERR A, ) ] A%
#[E Py3k].

Pythonic (Python Jalksiy) —fERIEE—BARAES, EREM T Python 3% 5 I ARG, A2 6l H
i = RS AR E ARG . BN, Python Wi LAY REEE A, RMEA M for BuAs(, ¥
— A BRI A CRIE T IR . 72 Hbh S EEA BRI, FreA R Python YA
A R o — (0 B e R i A U -
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for i in range(len(food)):
print (food[i])

2T, DA AR R . 5AA Python Jalks :

for piece in food:
print (piece)

qualified name (P #fE) —f [0 RARE], BEURGE— RIS AE F 3] R A 2 €Y class.
PRI method 1 [BA4E 1, 41 PEP 3155 HRi{ESR. S TR )RR UA class T 7, FRE 24 RS
A REAHA -

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

>>> C.__ _qualname_

YC’

>>> C.D.__qualname_
'C.D'

>>> C.D.meth. gualname
'C.D.meth'

ARG ALAHRE, T ATRE & & (fully qualified name) & 7R AL SE T By PR AR, AR ARAT Y
LEM:, Hlil email .mime.text:

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

reference count (SWGEHE) R — AV S RE. H—EWIFR 2 BEHET BRI ZRE, EaPuRRm
i (deallocated) ., 2 M FHHEUE F7E Python R & A E, HEEVECPyhon BRI —MBI#E TR . sys
Bl ER T getrefcount () BRI, FRFFmat il T AIRE Y ok 2 ] o —fRRE E W 1R 1 2 B HIE

regular package (IEBUEME) —E&Mpackage (B1F), Hlan—M@EE __init_ .py HEEMHIEL
Wk Flnamespace package (f44 25 BB .

_slots__ 7£ class [EJif i) — & 45, e B LTS EOBERN M, PAKIEERE G dictionary (L) |
RO . BEAR R BOMTAR I a , (E e BE B DA IE R, e S DR B A5 ISR A — {1 A B
(memory-critical) i FI A% =X HH AAE KR B 5= LG ().

sequence (J3H]) —{Witerable (AECHI:), BiFiH getitem () special method (425 7)), fii FH %y
BE| R Y BEVCRITCEAR, BEs% T —M__len () method AK[n|{H 3% FF AR, — e F51
RIEIEHE 1ist, str, tuple fllbytes., TR, MR dict WTI!  getitem () F__len (),
{HEPH I (mapping) A2 751, HEHA 5 202 6 AT i immurable 8, A SR .

3 % £ IEHE [E] (abstract base class) collections.abc.Sequence %€ 3§ 7 — i % i & & 19/,
EIARMEE i getitem () F__len_ (), &M T count (). index (). _ contains__ ()
Ml__reversed (). BEMBERNMMAAE, W PAMH register () PAHREHEIE,

set comprehension (HAEAIER) —MEZEMN T, AAOEH M T ECY F i 23R eii e, Ei
BRI GE R DL —# set [M]f#, results {c for c in 'abracadabra' if c not in 'abc'}
GEA - EFEEset: {'r', 'd'}. @E2EI A, 65 F R T,

single dispatch (¥.—3{¥) generic funciion (ZZpR) FAEM—EER, 7EIL, BEERELENE 5]
A,
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slice (V1)y) — (%, T8 W& — Blsequence (7)) B H—F 4. B — B R B ¥ 2 il
R BE4F 5% (subscript notation) “[1“, #5 F&G i Z M i, AIfE#MF 2 MM E 9%, 6l in
variable_name[1:3:5]. #EFE9E (M) FF98RERT, &6 slice ¥4

special method (¥§5kJiik) —FE @} Python [ B)IFIY ) method, FJA 33l AU (Pl 47 SEAEE S, 190 4ofm
. 35 method )4 % &7 BB AN A 2 A WM R IR(E].  Special method 7245 7k 77 ik 4 AR g wEAHEIRA o

statement (PliAR) AR E—MEMH (suite, —(HFERAE @I ) Fpg—EB4 - BAZ AT AR — W expression
(EER), KEEHABEY (flinir, whiledfor) ZREEEHEY —.

text encoding ({7 4ifl§) 7F Python H1, —ANFEAFH & —H Unicode fUHS 5 (FEFEH U+0000--U+10FFFF).
HT AL — AR, ERERT I — R .
FF— D FRFER PR — NP IERRA s, AT 78 SR Q@A R i a7,
HEMARERSCARIF ML Hldds, BTSN U GRS,

text file (SC7PRER) —HEEEERBAIEA str YWl file object (FEZRWIMF) . W, CFHEEERE L
FEEU TCALEE [ A EORHA (byte-oriented datastream) (EJ€r [ @) Bl rext encoding (SCFHAS) « SCFRERM
A DAICFRR (" 8% 'w') BIEAEZE. sys.stdin. sys.stdout PAJ io.StringIo )
B,
St Ebinary file (RIS, B2 —RAELRBUNE A 815 T4 B 1 (bytes-like object) FIRE )
o

triple-quoted string (= 35155E 1)  fh = HEE55E () 85198 O) MIEELREA A — M5 . R e MEER
A HRALER B 98 R AR BN e, HERFZIER, MR RA A e RnT AE T 5
A, £ A BE(E] (unescaped) [ 515 | BEAIEE S 5%, i B e MR T5 {48 JC (continuation character) #f; A
PABSHERZZ AT, 8 AR 4 5 (EIRA - R R E A

type (BIE)) —f# Python ¥ R EIEE T & A EEE W R IEE—MERE . — @y
[ERTAER) __class__ JEPEAAF, H(PA type (obj) HUAREK.

type alias (RE[E$) —EBER I, SEp8IEREE 4 —MREFT (dentifier) AT .
HIFIE) 4 i 42 [FI32 = (type hint) FRAG . Bln0:

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 fl PEP 484, A HIhEERTHEIA .

type hint (RER)  —Flannomarion ([E1RE), EHeE S B M class B PE— 8 & 3 2 Bk ) H
A TEIH AU

FUEMRE R SRR, A28 Python [EHlf, (HE S EIRRAE M THAAH, EfERB) IDE 58
AT HE I 4 (completion) FIE A (refactoring).

AR, class BMERIRA ORS RS H) RERE R, #TAREH typing.get_type_hints ()
RAFHL

#H2[0 typing fl PEP 484, 4 WINHERIHIIA .
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universal newlines (iliHE77IC) — TR SCFH (text stream) (73, S5 0A R FTA W EEREE—47
BI4ET: Unix fTEMES] '\n'. Windows 1 '\r\n' FI#% [ Macintosh #&%] '\r'. 3% 2([F PEP 278
I PEP 3116, AKX bytes.splitlines () WHMAHIE.

variable annotation (Z2S{(EIR%) (& 8EL class JB i annotation ([FIf).
(EVRE 52 9 class JaMhRF, RS SRMENY -

class C:
field: 'annotation'

SR PRI 3 P2 EUR 7 (rype hing): B, SEEMRSRINCEESI @R int (REM) A

count: int = 0

st TR AR REYEAE 7 AR 2 00 WA E &) B A REAN AN TR
st Flfunction annotation (PR [EIF2). PEP 484 1 PEP 526, 245 I HEIHIAR .

virtual environment ([EHERES) — W /EMEEE (cooperatively isolated) 1 THEEE, fE:E Python (18 ] & Fl
B L SAERTH L Pthon I 07 1726 3L Pthon L1970
ElAT4#.

Haa(F venv,

virtual machine ([FIEERERS) 30584 HUCHL T & 2619 B (computer) . Python [#][EIEEA% S € 11T H byrecode
(PLICALRS) & aseas ras i 7 C AL

Zen of Python (Python 2[F]) Python SRt HIBLYT B %, HIEIZAA B BEARFIGE A ILRE & . s3]
PAZEBTE B AR A T ICREA [inport this] RFFE.
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APPENDIX B

BARIELEFIRA S 14

18 e[ St Sphink  (—{# H(E] Python [EJH SCE ISRy 0 SCFJEREAS ) 1 F reStructured Text 4#57
1) SR s i L T 7 i

4l Python [ 5, i#ith A1) %5 ) I SCPRELERHEAR H BT TR . F AR IR A ik, 75 5 reporting-
bugs FUIH, [ESAHB . FoAM o Bapm B G A

B
» Fred L. Drake, Jr., J§i4f Python SC{ T R AW A DA — K B H1EH .
« A3 reStructuredText 1 Docutils T E.4H Y Docutils BL2% ;
o Fredrik Lundh f] Alternative Python Reference 3l [ , >}y Sphinx 244 L M) 5T

B.1 Python {895 Bk 1

#r % \#R¥[E] Python 1& 37 . Python 121 ik X AN Python [EJRA SCAFET kA . Python fT#(EIY 5 AA RS &
A ERCEREH, @5 R Misc/ACKS ,

TEFAE] Python A7 14458 g B Bk A 35 3 3 (AR 1 (BT SO - IRl BT B IR A 1y AL AP !

133


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
http://docutils.sourceforge.net/
https://github.com/python/cpython/tree/3.9/Misc/ACKS

The Python Language Reference, (I 3.9.23

134 Appendix B. Bij?iEBAS {4



appeNDIX G

C.1 &icio

Python 2 1 a7 Bl S22 N 5B B EL BT 9T E2 61 (CWI, K, https://www.cwinl/) ] Guido van Rossum ji& 1990 4F
REW TGS, HiR2 EE—HERE ABC S %L . [F)4F Python 15 T #FL 2K H HA AN ERL, Guido
TR EAEE .

1995 4, Guido FEAET JE 5N &5 HriE it Bl Z Al BT822 1) (CNRI, i, https://www.cnri.reston.va.us/) 4 &7E
Python () T4, [EIERREIEEE) T a8k 1 22 M IUA .

2000 4E 71 H , Guido Fl Python #%.[» B %% [# B 125 31| BeOpen.com [Elji{37. 7 BeOpen PythonLabs & % . [F4E1 H ,
PythonLabs [ [ ##£% 3 Digital Creations (Hi[F] Zope Corporation; [, https://www.zope.org/) . 2001 4F, Python
WA EL G & (PSF, B https://www.python.org/psf/) T, & &S EHEF Python FH B 1)k A TR I A1) 57
(k7 F| 4% . Zope Corporation /2 PSF ) —fH # 1) & & .

JirA7 B4 Python AR BRUAY (A B BRURAHY E 5, 2[E hitps://opensource.org/), FEH b, KZHMAIEETRHY
Python fitAs, /2 GPL AHZ 1 ; DAF A4 &1 A i 22 (E.

BERA | BE Fh HaE GPL 1851
09012 | AEH 1991-1995 | CWI =
138152 |12 1995-1999 | CNRI p=s
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI o
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF P=:
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF =
22 P41 2.1.1 2001 24> | PSF P

fiE): GPL HiZEIRF RN E1E GPL F#(E Python. ARf§ GPL, Jif7 1) Python FZHEH! 1] DA 8 )BTk
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RIGIA, (HR—E AT 8 B REIF . GPL AHZR (Y FHEMIRS: Python 7] DA%S A HoAb7E GPL T E£{EIX
B (HHERRERIATT,

I RFZ HIAMRE T, 7E Guido FEEFRIAT Y, (EATIE LA A B E vl RE

C.2 FRFRHHMFGXER Python BIEHIER

Python #CHAIEIR SRR BE R L IR PSF 4242 & 49

i Python 3.8.6 B, (EWISCFui il PRk MEATICIPEATS, R RN (dual licensed) 4 PSF SEHE A
#I1VA B Zero-Clause BSD 3% 7 .

PERLTTLUN Python WS AR R ) B HE . 35 SO e BB HE 2 R RS — A g o o BRI A IS 2847
REMARSERIE B 2 E0a[F 388 a9 3% 4 s 20,

C.2.1 ¥ PYTHON 3.9.23 iy PSF 1Z{E& 1

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

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

3.9.23 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 3.9.23 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 3.9.23 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 3.9.23 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
3.9.23.

4. PSF is making Python 3.9.23 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 3.9.23 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.23
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.23, 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 3.9.23, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 ¥ PYTHON 2.0 ¢4 BEOPEN.COM % &%)

BEOPEN PYTHON BAVEFZHEA 4145 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 Hj® PYTHON 1.6.1 B4 CNRI 1R &

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property

(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 ¥ PYTHON 0.9.0 £ 1.2 g CWI B &

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 Fi* PYTHON 3.9.23 [FIEAX #[FI#2X #5E) ZERO-CLAUSE BSD 1%4#

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 #uk(CIeR RS Ry 12 18 B Bt
A (AR SRR A BEHE SRS, 3 5ULAE Python SEETA b TN 45 =)y W

C.3.1 Mersenne Twister

_random A A% T PA http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html {7 |~ #[E)
R, DT R FEARE G 52 i -

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)
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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 FERF#¥ socket fRFE

asynchat fll asyncore fAL A& DA R AERA :

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies HiZH L& DA A :

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 #{TIEN

trace B W& PAT I
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 £ UUdecode F=,

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 iEif2 prrgoy

xmlrpc.client EAHME DA EA:

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 HIglL{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 HLAL¥SHA kqueue 7 MHIAL {5 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 1% 57 Marek Majkowski’ i Dan Bernstein 1) SipHash24 {2k EAE. BESUAT
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 Ed dtoa

Python/dtoa.c BRI T C (1 dtoa Fl strtod p&X, JHANE C (Y EERE VT B SO 7 ep BATHIE]. 252
A7/ A David M. Gay #5715, &FH BIE T DASE hitp:/www.netlib.org/fp/ T, %2009 4F 3 JJ 16 H
PIThg AR ) S A S8 A DA R R B2 R 1

/*********************~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

4015 OpenSSL UM AT 3 R AL, Il hashlib, posix. ssl. crypt BIALE M A .
J5b, TAIE) Windows il macOS 1] Python %754 i A 4 OpenSSL s S MM IAS . DA It £ S e T
OpenSSL FZ il

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

(Rt
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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.]
/

L A T S S S S N S N S S SN S S S N .

C.3.13 expat

BRIEFE B E pyexpat MR ER ——with-system-expat, %47 & H—MHE S expat JFIAHS ) E]
A

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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C.3.14 libffi

GARAEEE _ctypes WM EN ——with-system-1ibffi, &HIF%HE7E & H—MEE S libfhi J5 44 151
IR

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

WNARAE Z 5 E BN 21ib A A DABOR VA F R 8 2 1ib 78, Wi se & —MES 2dib a5 &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 {# H¥4E[EIZE (hash table) EAE, DA cfuhash BLZE([FIRLRE:

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 E _decimal BiglMiik EF) ——with-system-1libmpdec, 7 H|#%i4H & FH—M(El% 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 B EH

test R A H ) C14N 2.0 HIFEM: (Lib/test/xmltestdata/c14n-20/) 24 W3C 4HuG https://www.
w3.org/TR/xml-c14n2-testcases/ #ehgE, H 2R 3-clause BSD 1% HE 4 #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 F13 {73 [ HH SO0 HUHE -

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com {4 F—4JHEF] .

Copyright © 1995-2000 Corporation for National Research Initiatives { fF —JHEF] .
Copyright © 1991-1995 Stichting Mathematisch Centrum {4 & —JJ#E#8].

SERMR R G 2 05 .
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EFE
..., 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)

BET,75

o\°

augmented assignment, 85
& (ampersand)
BHF, 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, 9l

in assignment target list, 84
in expression lists, 80

in function calls,72

EET, 74

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

BET, 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
BHF,T5
//
BHF,75
//=
augmented assignment, 85
/=
augmented assignment, 85
0b

integer literal, 14

155



The Python Language Reference, (I 3.9.23

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)

£ET,76
BET,T5

<<=

<<

augmented assignment, 85
<=

AE T, 76
 EETF. 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)

BET,76

A

augmented assignment, 85
_ (underscore)

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

EHF 76 __abs___ () (object 057 i%), 40

—> __add___ () (object 97 i%), 39
function annotations, 101 __aenter__ () (object 897 i%), 44

> (greater) __aexit__ () (object 897 i%), 44
EHF, 76 __aiter_ () (object 847 i¥), 43

>= __all__ (optional module attribute), 91
EEF, 76 __and__ () (object 897 i%), 39

>> __anext__ () (agen 897 %), 70
EET TS5 __anext__ () (object 897 i%), 43

>>= __annotations__ (class attribute), 22
augmented assignment, 85 __annotations__ (function attribute), 20

>>> 119 __annotations__ (module attribute), 22

@ (ar) __await__ () (object 7 i%), 42
class definition, 102 __bases__ (class attribute), 22
function definition, 100 __bool__ () (object method), 37
EHF, 74 __bool__ () (object 897 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 8975 i%), 37
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__cause___ (exception attribute), 88 __ilshift_ () (object 897 i%), 40
__ceil__ () (object 897 i%), 40 __imatmul__ () (object &7 i%), 40
__class__ (instance attribute), 23 __imod__ () (object 897 %), 40
_ _class__ (method cell), 34 __imul__ () (object 897 %), 40
__class__ (module attribute), 29 __index__ () (object 457 i%), 40
__class_getitem__ () (object #9#8[FIm 8), 35 __init__ () (object 8497 i%), 25
__classcell__ (class namespace entry), 34 __init_subclass__ () (object 49 48[FIr B ), 32
__closure___ (function attribute), 20 __instancecheck__ () (class 897 i%), 35
___code___ (function attribute), 20 __int__ () (object 975 i%), 40
__complex__ () (object 8497 i%), 40 __invert__ () (object 897 i%), 40
__contains__ () (object 497 i%), 38 __ior__ () (object 75 i%), 40
__context___ (exception attribute), 88 __ipow__ () (object 897 i%), 40
_ debug__, 87 __irshift__ () (object 897 i%k), 40
__defaults__ (function attribute), 20 __isub__ () (object 897 %), 40
__del__ () (object 8497 i%), 25 __iter__ () (object 897 i%), 38
__delattr__ () (object 8975 i%), 29 __itruediv__ () (object 497 i%), 40
__delete__ () (object 897 i%), 30 __ixor__ () (object 897 i%), 40
__delitem__ () (object &7 ik), 38 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 22 __le__() (object W57 i%), 26
__dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object 897 i%), 37
__dict__ (module attribute), 22 __length_hint__ () (object 0975 i%), 37
__dir__ (module attribute), 29 _ _loader_ ,55
_dir__ () (object ¥47 i¥), 29 __1shift_ () (object 897 i%), 39
__divmod__ () (object #47 i%), 39 __1t__ () (object W57 i%), 26
__doc___ (class attribute), 22 __main___
__doc__ (function attribute), 20 A, 46, 107
__doc___ (method attribute), 21 __matmul__ () (object 857 i%), 39
__doc__ (module attribute), 22 __missing__ () (object #y7 i%), 38
__enter__ () (object 7 i%), 41 __mod___ () (object 7 i%), 39
__eq__ () (object 75 i%), 26 _ _module__ (class attribute), 22
__exit__ () (object 97 i%), 41 __module__ (function attribute), 20
_ file_ ,56 __module__ (method attribute), 21
_ file_  (module attribute), 22 __mul__ () (object 897 i%), 39
__float__ () (object g7 i%), 40 __name_ ,55
__floor__ () (object g7 i%k), 40 _ name___ (class attribute), 22
_ floordiv__ () (object 497 i%), 39 __name___ (function attribute), 20
__format__ () (object 897 i%), 26 __name___ (method attribute), 21
___func__ (method attribute), 21 __name___ (module attribute), 22
_ future_ ,123 __ne__ () (object 857 i%), 26
future statement, 92 __neg___ () (object g7 i%), 40
__ge__ () (object 97 i%), 26 __new__ () (object 875 i%), 25
__get__ () (object 75 i%), 30 __next__ () (generator 475 %), 68
__getattr__ (module attribute), 29 __or__ () (object 457 i%), 39
__getattr__ () (object y75 %), 28 __package_ ,55
__getattribute__ () (object 897 %), 28 __path_ ,55
__getitem__ () (mapping object method), 25 __pos___ () (object 475 i%), 40
__getitem__ () (object 075 i%), 38 __pow___ () (object 875 i%), 39
__globals__ (function attribute), 20 __prepare__ (metaclass method), 33
__gt__ () (object 897 i%), 26 __radd__ () (object 897 i%), 39
__hash__ () (object 897 i%), 27 __rand__ () (object 897 i%), 39
__iadd__ () (object 897 %), 40 __rdivmod__ () (object 897 %), 39
__iand__ () (object 897 i%), 40 __repr__ () (object 897 i%), 26
__ifloordiv__ () (object 475 %), 40 __reversed__ () (object 457 %), 38
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__rfloordiv__ () (object 897 i%), 39
__rlshift__ () (object 897 k), 39
__rmatmul__ () (object 897 i%), 39
__rmod___() (object 897 i%), 39
__rmul__ () (object 897 i%), 39
__ror__ () (object 897 i%), 39
__round__ () (object 847 i), 40
__rpow___() (object 897 i%), 39
__rrshift__ () (object 897 i%), 39
__rshift__ () (object 897% i%), 39
__rsub__ () (object 847 i%), 39
__rtruediv__ () (object 97 i%), 39
__rxor__ () (object #57 i%), 39

_ self__ (method attribute), 21
__set__ () (object 897 i%), 30
__set_name__ () (object 497 i%), 30
__setattr__ () (object 075 %), 28
__setitem__ () (object y75i%k), 38

_ slots_ ,129

__spec__,55

__str__ () (object th7 %), 26
__sub__ () (object 8497 i%), 39
__subclasscheck__ () (class 897 %), 35
__traceback___ (exception attribute), 88
__truediv__ () (object 897 i%), 39
__trunc__ () (object g7 i%), 40

_ xor__ () (object 897 i%), 39

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

| (vertical bar)

EHF, 76

| =
augmented assignment, 85

~ (tilde)
BHF, 74

4k
AssertionError, 87
AttributeError, 70
GeneratorExit, 68,70
ImportError, 90
NameError, 64
StopAsyncIteration, 70
StopIteration, 68, 88
TypeError, 74
ValueError, 75
ZeroDivisionError, 75

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

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
EE R

PYTHONHASHSEED, 28
EHT

% (percent), 75

& (ampersand), 76

* (asterisk), 74

**x 74

/ (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

4 F
as, 90, 97, 99
async, 103
await, 73, 103
elif, 96
else, 90, 9698
except, 97
finally, 87,90, 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, 87, 98
try, 24,97
while, 90, 96
with, 41, 99
yield, 88

A

abs
Bz & =X, 40
abstract base class (#HZFEEHFE) , 119
aclose () (agen 897 i%), 70
addition,75
and
bitwise, 76
EHEF, 79
annotated
assignment, 86
annotations
function, 101
annotation ([Ef&) , 119

anonymous
function, 80
argument
call semantics, 72
function, 20
function definition, 101
argument (B|#) , 119
arithmetic
conversion, 63
operation,binary, 74
operation, unary, 74
array
A, 19
as
except clause, 97
import statement, 90
with statement, 99
e, 90,97, 99
ASCII, 4,9
asend () (agen 897 %), 70
assert
Rk =, 86
AssertionError
B4, 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
BaEF, 103
async def
A =, 103
async for
in comprehensions, 65
PRt =, 103
async with
AR, 104
asynchronous context manager (e[ F1F#
Y 120
asynchronous generator
asynchronous iterator, 21
function, 21
asynchronous generator iterator (3 [/ ¥
B4 #EIRE) 120
asynchronous generator (FEF FEIA %) , 120
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asynchronous iterable (ﬁ?[ﬂ*}"’fﬁ%ﬁ) >
120

asynchronous iterator (F[FFERE) , 120

asynchronous—generator

W, 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 (JBH) , 120

augmented
assignment, 85

await
in comprehensions, 65
BaEE, 73, 103

awaitable (F&#&H4H) , 120

B
b'
bytes literal, 10
b"
bytes literal, 10
backslash character, 6
BDFL, 120
binary
arithmetic operation, 74
bitwise operation, 76
binary file (Zif#|# %) ,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

break
3 =, 90, 96, 98
built-in
method, 22
built-in function
call, 73
i, 21,73
built-in method
call,73
Wi, 22,73
builtins
K4, 107
byte, 19
bytearray, 19
bytecode, 23
bytecode (frG4l#%) , 121
bytes, 19
B & =, 26
bytes literal,9
bytes-like object (MfLTLAL& ML) , 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
o1, 20, 72
callback ([E®F) , 121
C-contiguous, 121
chaining
comparisons, 76
exception, 88
character, 19, 71
chr
&K, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25
definition, 87, 102
instance, 22
name, 102
W, 22, 73, 102
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R, 102 set, 66

class instance Conditional
attribute, 22 expression, 79
attribute assignment, 22 conditional
call, 73 expression, 80
i, 22,73 constant, 9

class object constructor
call, 22,73 class, 25

class variable (¥E[[EI# %) , 121 container, 18,22

class (HE) ,121 context manager, 41

clause, 95 context manager ([EHEZEE) , 121
clear () (frame g7 i%), 24 context variable (¥ &%) ,121
)

close () (coroutine 7 i%), 43 contiguous (ELH) , 121
close () (generator 497 i%), 68 continue
co_argcount (code object attribute), 23 Bk =X, 90, 96, 98

co_cellvars (code object attribute), 23 conversion

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#|#A) 121
comma, 64
trailing, 80
command line, 107
comment, 6
comparison, 76
comparisons, 27
chaining, 76

compile
Bz &, 93
complex
number, 19
Bz & =, 40
#1 . 19

complex literal, 14
complex number (%{) , 121
compound

statement, 95
comprehensions, 65

dictionary, 66

list, 65

arithmetic, 63

string, 26, 83
coroutine, 42, 67

function, 21
coroutine function (Tﬁ%ﬁlﬁ;’cﬁ) s
coroutine (##) ,121
CPython, 121

D

dangling

else, 96
data, 17

type, 18

type, immutable, 64
datum, 66
dbm.gnu

HEAR, 20
dbm.ndbm

B4, 20
debugging

assertions, 86
decimal literal, 14
decorator (ZE4F#E) ,121
DEDENT token, 7, 96
def

PRt %, 100
default

parameter value, 101
definition

class, 87,102

function, 87, 100
del

Bk R, 25, 87
deletion

attribute, 87

target, 87

target list, 87
delimiters, 15
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descriptor (###) ,122
destructor, 25, 84
dictionary

comprehensions, 66

display, 66

M1, 20, 22, 27, 66, 71, 85
dictionary comprehension (5 %

122

dictionary view (FHip) , 122
dictionary (F4#) ,122
display

dictionary, 66

list, 65

set, 66
division, 75
divmod

Bz % =X, 39
docstring, 102
docstring ([ F#) ,122
documentation string, 23
duck-typing (%BFAF) , 122

E
e
in numeric literal, 14
EAFP, 122
elif
4T, 96
Ellipsis
Ytk 18
else
conditional expression, 80
dangling, 96
B2, 90, 9698
empty
list, 65
tuple, 19, 64

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

exclusive
or, 76
exec
Bz & X, 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 (EHER) ,122
extension

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

formatted string literal, 10
f"

formatted string literal, 10
f-string (f F#) ,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 (BEZWH) ,122
file-like object (FEME ZHH) ,123
finalizer, 25
finally

e, 87,90, 97,98
find_spec

finder, 52
finder, 51

find_spec, 52
finder (F#) ,123
float

B & =, 40
floating point

number, 19

w19
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floating point literal, 14
floor division (1 FTHBUERKRE) , 123
for

in comprehensions, 65

pRit =, 90, 96

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

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

frame
execution, 45, 102
i, 23

free
variable, 45

from
import statement, 45,91
e, 67,90

yield from expression, 67

frozenset
#1 ¥, 20

fstring, 12

f-string, 12

function
annotations, 101
anonymous, 80
argument, 20
call, 20,73
call,user—-defined, 73
definition, 87, 100
generator, 67, 88
name, 100
user—-defined, 20
14, 20, 21, 73, 100

function annotation (& RX[EIE) , 123

function (®=R) ,123

future
statement, 92

G

garbage collection, 17
garbage collection (¥rik[E ) , 123
generator, 123
expression, 66
function, 21, 67, 88
iterator, 21, 88
W, 23, 66, 68

generator expression, 123

generator expression ([El4#HEHER) ,123
generator iterator ([EJ4&HBERE) 123

GeneratorExit
% 4h, 68, 70
generator ([El4 %) ,123

generic
special attribute, 18
generic function (A ER) ,124
generic type (ZAAF]) , 124
GII, 124
global
name binding, 93
namespace, 20

Bk =R, 87,93

global interpreter lock (& HEH), 124

grammar, 4
grouping, 7

Fl

handle an exception,47
handler

exception, 24
hash

Bz & =, 27

hash character, 6

hash-based pyc (?E;’i%jf%ﬁ/] PYC) , 124

hashable, 66
hashable (#[El4) , 124
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 52

meta, 52

path, 52

I
id
Blz#R, 17
identifier, 8, 64
identity
test, 78
identity of an object, 17
IDLE, 124
if
conditional expression, 80
in comprehensions, 65
g =, 96
imaginary literal, 14
immutable
data type, 64
object, 64, 66
ik, 19
immutable object, 17
immutable sequence
i, 19
immutable types
subclassing, 25

immutable (AT ZYH) , 124
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import

hooks, 52

B =, 22, 90
import hooks, 52
import machinery, 49
import path Uﬁ)\%ﬁ§),124
ImportError

#5h, 90
importer (EEA#&) ,124
importing (FEN) , 124

in
EHEF, T8
e T, 96
inclusive
or, 76
INDENT token,?7
indentation, 7
index operation, 19
indices () (slice 97 i%), 24
inheritance, 102
input, 108
instance
call, 37,73
class, 22

Mk, 22,73
[z & R, 40

integer, 19

representation, 19

HitF, 18
integer literal, 14
interactive mode, 107
interactive (ZLEH) ,124
internal type,?23
interpolated string literal, 12
interpreted (EH#W) , 125
interpreter, 107
interpreter shutdown (EZEEHH) , 125
inversion, 74
invocation, 20
io

int

M4, 23
EEF,T8

is not

EHF,T8
item

sequence, 71

string, 71
item selection, 19
iterable

unpacking, 80
iterable (FERYH) , 125
iterator (TJQ%%) , 125

is

J

in numeric literal, 15
Java

language, 19

K

key, 66

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

keyword, 9

keyword argument (B#£55%) ,125

L

lambda, 125
expression, 80, 101
form, 80

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

last_traceback (in module sys), 24

LBYL, 125

leading whitespace, 7

len
[Fl# % =, 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
M, 19, 65,70, 71, 85

list comprehension (BZ|4&AEHE) , 126

list (&%) ,126

literal, 9, 64

loader, 51

loader (#FHAH) ,126

logical line,5

loop
over mutable sequence, 97
statement, 90, 96

loop control
target, 90

M

magic

164



The Python Language Reference, (] 3.9.23

method, 126
magic method (BT F &) , 126
makefile () (socket method), 23
mangling
name, 64
mapping
M, 20, 23,71, 85
mapping (##:) , 126
matrix multiplication, 74
membership
test, 78
meta
hooks, 52
meta hooks, 52
meta path finder (THELFHE) , 126
metaclass, 32
metaclass hint, 33
metaclass (JGHE) , 126
method
built-in, 22
call, 73
magic, 126
special, 130
user—-defined, 21
W, 21, 22,73
method resolution order (FEMEATIEF), 126
method (F¥) ,126
minus, 74
module
extension, 18
importing, 90
namespace, 22
o, 22, 70
module spec, 5l
module spec (M) , 126
module (H#) , 126
modulo, 75
MRO, 126
multiplication, 74
mutable
W, 19, 84, 85
mutable object, 17
mutable sequence
loop over, 97
ik, 19
mutable (&Y H) ,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 (Mf& G#L) ,126

NameError

Bl4h, 64
NameError (built-in exception), 46
names

private, 64
namespace, 45

global, 20

module, 22

package, 51

namespace package (& XMHEH) ,127
namespace (@4 =[) , 127
negation, 74
nested scope (ER1EHH) , 127
new-style class (FHR#F) , 127
NEWLINE token, 5,96
None

Wi, 18, 83
nonlocal

PRiE =K, 93
not

EHF. 9
not in

EHF,T8
notation,4
NotImplemented

HtF, 18
null

operation, 87
number, 14

complex, 19

floating point, 19
numeric

Wi, 18, 23

numeric literal, 14

O

object, 17
code, 23
immutable, 64, 66
object._ slots_ (%), 31
object (##) ,127
octal literal, 14
open
Bz & R, 23
operation
binary arithmetic, 74
binary bitwise, 76
Boolean, 79
null, 87
power, 74
shifting, 75
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unary arithmetic, 74 positional argument (frE3|%) ,128
unary bitwise, 74 pow
operator Bz g, 39
— (minus), 74, 75 power
+ (plus), 74,75 operation, 74
overloading, 25 precedence
precedence, 81 operator, 81
ternary, 80 primary, 70
operators, 15 print
or [z % X, 26
bitwise, 76 print () (built-in function)
exclusive, 76 __str__ () (object method), 26
inclusive, 76 private
EET, 79 names, 64
ord procedure
E# K, 19 call, 83
order program, 107
evaluation, 81 provisional API (¥4T API) ,128
output, 83 provisional package (¥4 TE#) ,128
standard, 83 Python 3000, 128
overloading Python Enhancement Proposals
operator, 25 PEP 1, 128
PEP 8,77
P PEP 236,92
package, 50 PEP 238,123
namespace, 51 PEP 252,30
portion, 51 PEP 255,68
regular, 50 PEP 278, 131
package (&) ,127 PEP 302,49, 60, 123, 126
parameter PEP 308, 80
call semantics, 72 PEP 318,103
function definition, 100 PEP 328,60
value, default, 101 PEP 338,61
parameter (%#) ,127 PEP 342,68
parenthesized form, 64 PEP 343,41, 100, 121
parser, 5 PEP 362,120, 128
pass PEP 366,55, 60, 61
B3R R, 87 PEP 380, 68
path PEP 395, 60
hooks, 52 PEP 411,128
path based finder, 57 PEP 414,10
path based finder (EREREH i) , 128 PEP 420,49, 51, 56, 60, 123, 127, 128
path entry finder (B EHZix#) ,128 PEP 443,124
path entry hook (BEHEEF) , 128 PEP 448, 66,73, 80
path entry (BARIEEH) , 128 PEP 451,61, 123
path hooks, 52 PEP 483,124
path-like object (¥EL4H) ,128 PEP 484, 35,86, 101, 119, 123, 124, 130, 131
PEP, 128 PEP 492,42,68, 104, 120, 121
physical line,5,6,10 PEP 498, 14,122
plus, 74 PEP 5109, 128
popen () (in module os), 23 PEP 525,68, 120
portion PEP 526, 86,102,119, 131
package, 51 PEP 530,65
portion (#4) , 128 PEP 560,33, 37
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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#%#) , 128
PYTHONPATH, 57

Q

qualified name (fRZE£&4%) ,129

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

PRk K, 88
raise an exception,47
raising

exception, 88
range

Bz &K, 97
raw string, 10
rebinding

name, 84
reference

attribute, 70
reference counting, 17
reference count (£ M3 #) , 129
regular

package, 50
regular package (E#REMH) , 129
relative

import, 91
repr

Bz & R, 83
repr () (built-in function)

__repr__ () (object method), 26
representation

integer, 19
reserved word,9
restricted

execution, 46
return

R R, 87, 98
round

[Flz & K, 40
S

scope, 45, 46
send () (coroutine ¥4 7 %), 43
send () (generator 57 i%), 68
sequence
item, 71
W, 19, 23,71, 78, 85, 96
sequence (%) ,129
set
comprehensions, 66
display, 66
W, 20, 66

set comprehension (£44%4E%) , 129

set type
. 19
shifting
operation, 75
simple
statement, 83
single dispatch (E—3E) , 129
singleton
tuple, 19
slice, 71
Bz &=, 24
i1, 38
slice (1K) ,130
slicing, 19,71
assignment, 85
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 130
special method (%% F i) , 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 (K#R) ,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
StopAsynclIteration
B4k, 70
StopIteration
Bl4h, 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
it 71
string literal,9
subclassing
immutable types, 25
subscription, 19,20, 71
assignment, 85
subtraction, 75
suite, 95
syntax, 4
SYS
#4898, 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

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 (X F#H) ,130
text file (LFEMKE) ,130
throw () (coroutine &4 7 i%), 43
throw () (generator 8497 i%), 68
token, 5
trace

stack, 24
traceback

Wk, 24, 88, 98
trailing

comma, 80

triple-quoted string (=3 %Ex#) , 130

triple—quoted string, 10
True, 19
try
A R, 24, 97
tuple
empty, 19, 64
singleton, 19
W, 19, 71, 80
type, 18
data, 18
hierarchy, 18
immutable data, 64
Flz &R, 17,32
type alias (REBE%) , 130
type hint (B[EHETR) ,130
type of an object, 17
TypeError
Blsbh, 74
types, internal,?23
type (A[F]) ,130

u

ul

string literal,9

T u"
tab, 7 string literal,9
target, 84 unary
deletion, 87 arithmetic operation, 74
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bitwise operation, 74 round, 40
unbinding slice, 24
name, 87 type, 17,32
UnboundLocalError, 46 virtual environment ([E##%3E) ,131
Unicode, 19 virtual machine ([FJ#E#%) ,131
Unicode Consortium, 10
universal newlines (#AE{TE L) ,131 W
UNIX, 107 while
unpacking Bk X, 90, 96
dictionary, 66 A
in function calls,72 main__, 46, 107
iterable, 80 a?ray, 19
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
1, 20,73, 100 Bk R, 41,99
user—-defined method writing
148, 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 HsEF, 67
free, 45 MR A, 88
variable annotation (##[E#) ,131
Bz & = Z
abs, 40

zen of Python (Python Z[F]) ,131
bytes, 26 ZeroDivisionError

chr, 19 B4, 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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