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CHAPTER 1

AP 4 Python HiAETE T, ANH 41EHEAE.

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

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

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

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

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

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

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

1.1 HithseZ)

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

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

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

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



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

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

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

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

AETESE R (A Eak 7w B, B BOMER] TP = A RS RIS AT P IH{E R R TE RS 2 () X
EIYE R N AT A ASCIL AT . RIS (<. . . >) FEEAH A X T B S-S YA R xUHid s RIFRTRA
FEW B TR 28 A5 R

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

4 Chapter 1. #}i


http://pypy.org/

CHAPTER 2

RS

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

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

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

2.1.1 BT

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

2.1.2 Y817

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

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



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

VRIS (#) Fik, AEWEATARERIE. YEI, PR RTAFRTIE. RIEN AR AT, &
W, R, A RN

2.1.4 Y43E07SER

Python IR 45— 555 —AFIIVERITALIE AR coding [=:1\s* ([~\w.1+) B, 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 INFTHIE, JEAh, b SCRpNTTE:

’# vim: fileencoding=<encoding—-name>

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

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

PR 2 B 4% PRt Python BEIRBIAY . 15 SCFAFER . SEREAITR AT SR A B st 7 o
2.1.5 BABHETT

PIAS KBS DAy BT AT SR (\) B —NIEERAT, RUWATR - AARTE 747 R AR A B SR
ZERNS, YIHATRES T ATHHE M AT, IR SR S S AT il

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 AT, AREMTERE AMLHRAREPHEERE. BRPAFRFmESN, RAHURBEPHEIEAT (A,
Br AP RSN, AREM BURALIE AT U170 RIS BEAT) o« R R BELE SR P AP R P I L, 7R
AT A 2 ARV .

2.1.6 fRABHELT
RS P AR S RIS DAS S BT, B AL Bl

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

FAATHFE T SR S ST AN B B SRR R ST BREHE AT Z 1A NEWLINE JE4F
=51 AR SRR AR (RS0, HRSERE

6 Chapter 2. &% 54T
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21.7 AT

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

2.1.8 4gi#

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

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

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

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

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

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

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

NHIH) Python AT AE R Bl AR IERS, HETRAG

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

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

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

p = perm(s)

for x in p:

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

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

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

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

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

2.2 HipRAF

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

2.3 FRIRFHXEF

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

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

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

PRIRAFRIR B RS, EX KNG .

identifier n= xid _start xid_continue*

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

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

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

8 Chapter 2. &% 54T

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

"id_start xi

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


https://www.python.org/dev/peps/pep-3131
https://www.python.org/dev/peps/pep-3131
https://www.unicode.org/Public/13.0.0/ucd/PropList.txt
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TERERTIG, BT PR AT W o TR 2K NFKC; FRiRAs g L REAR 2 26T NFKC,

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

DerivedCoreProperties.txt

2.3.1 Xz

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

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

False await else import
None break except in

True class finally is

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

pass
raise
return
try
while
with
yield

2.3.2 {REBIIFRIRFFSE

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

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

Wimport 1& 4] ,

TR _ T EEEOCR: I gettext BIHRIR.

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

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

HEAFRMSE . FERAR A (54R)

2.4 FE{E
A A2 P B R B R
241 FHESTHETEE
FAFER TR TRl A

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

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

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

24. mHE 9


https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
https://www.unicode.org/Public/13.0.0/ucd/DerivedCoreProperties.txt
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shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

stringescapeseq = "\" <any source character>

bytesliteral = bytesprefix(shortbytes | longbytes)

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

longbytesitem = longbyteschar | bytesescapeseqg

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

bytesescapeseqg = "\" <any ASCII character>

iRy A UL A N AEBR ], stringprefix lbytesprefix H5HABFRMEZ MR RVFAE 2 AT,
TR g B S JESCH A i s IR, ERIAh UTFE-8; 1E0L%0 25 & 7 .

WAL : IR FEEEAR T DU RES (1) B3G5 (") fad. WU =AS s 5 8omE [ S4r3d (R
Z35FAE) . AT (\) HTH SRR, BN, 747, RAHIA S, 5154,
FATRFHEEEMAZ "o 5 "B AMARE bytes WG], ANRAEM str WH; FATH RS
ASCII 2457 A R BE R TS T 128 i, W2 i R .

FRPRMFATERE A AMEIZ "o 5 'R, RN RBFFAE, FRIEFARIE L AE R LT, AT
B LEAME. R, JRIETFAFERAEE L "\U' 1 '\u'. 5 Python 2.x [ J#f unicode FH{HEEVEATE, Python
3x BIEASLHF "ur AL

3.3 Bl ag: F R o B, & "br WA .

3.3 FrhRUIEE: SZHF unicode FHME (u'value') ARG, ik Python 2.x Ml 3.x HATAMG M 44 TAE.
£, PEP 414,

BIZEHN £ B F WSRO X FA S WS F AT, £ s e R, HARES b
sut A, Eb, nTRAMEH RGN A, (R RE M AR AT R (.

=5 S FEAE P VS R EE AT S S (RARERE ), B TR, HATZIEFmEN, REft L
=515 (" 515" 2RHFEENTA, T2 ', warplgr.)

WARARE "o 3R RIS, FAFERTATER A, 8 SUF P AL CARER AL S TR . W
XFFNUE

#EXFT =X &iE
\newline | ZWS BHL-S5#ATAF

W\ KA (\)

\! Hyls (1)

\ " WEE (")

\a ASCII 1% (BEL)

\b ASCIL;ERFF (BS)

\f ASCII #5715 (FF)

\n ASCII #:474F (LF)

\r ASCII [ %45 (CR)

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

\v ASCII % F #F4F (VT)

\ooo J\BEFIEL 000 FF4F (1,3)
\xhh TSR hh AT (2,3)

10 Chapter 2. &% 54T

n RB n
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FAPH T HIE S H 5 751

BN BX &if
\N{name } Unicode (485 44 8 name H)F4F | (4)
\uxxxx 16 7N HEHIERL oo B ALY AT ®)
\Uxxxxxxxx | 320 16 HEHIE xoooooo B FAF | (6)

B
() 5 CHpifi—%, #2me = A/,
(2) 5 CHUERRE, ARIHAT 7S IEHIET
(3) F9 B, T STERER S RIE L SRS DR A R AT F A B, X
% SURS AR R 00 A R A4~ Unicode 74
(4) 7£ 3.3 HEM: A T4 .
(5) AR 4 Ao .
(6) F/RIEE Unicode FAF. Wil 8 A+ 7S akfil4hs .
5 CHrERTE, JCyEFMNRIFE SUT A FArep BUGEAER B, B, s R b, (WElET, XFprt
RA M sl pylnt, BRI E BRI IR, ) HE, FEFWERFmEN, FREFmE L
HFE 75 @ T Iei R B e U741
TE 3.6 FRCE Y Toik R 4E 73 fil & DeprecationWarning., AREH) Python &ATHURFECH
fih % SyntaxWarning, IxALSUCHELA SyntaxError,
RUEAE AR A, 515 Wl DA IR AR X, (HRFHT SR B A B as R filan v\ 2w
PP A AR P ARG S o \" MR AR AR (RIS A RE A AL
MRAFFTLER) . JLHZ, BRBFEETRRAEANS R4 B (A& X HEN515). REER, K&
FLI0A T - A PR P4, T SR TS 7.

242 FFBRFEESH

DA IS BRI A HIAR SRR ER SR P, PRI AR0E, SR F OFHRfE. (HIE, "hello”
‘world' ST "helloworld". WIRERHERAMT, HIRHHCTHHS L MWIIT, HATLGRR
AT FAF R ERE, I

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

)

TR, HCHBAEAREJZ T E L, (e SC. TRsfThy, A PAFRRRISA LI+ 25T . B2,
AT AT AR TR I B AR R 515 WUk (BE IR M U AT B A =5 574583, # XA e 7 T
(A AT A G S0 P A i {E T -

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

3.6 HilfE.

1 X FAF 6 5 @R fotring AR T ' £0 8 P MBI AR, SRR T BB, B
DL} ARG A oA I (R A, Mo R T (U TR AR (g ekt
WA IR A, A0, SRR R b, § PSR, MR, T
TR AR F

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

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

| yield expression

"s" | "r" ‘ "a"

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

MAEHES {0 By BN RS, IS AN AT R O I AL B . PR AESE S {0 AR A
Python FkATF KB 7 Br. ERIKAFEMEETS =", WHREE, RN ZRFREACR KHEZR (]
ﬂiﬂﬁfzgiﬁgﬁﬁiﬁ%ﬁﬁﬁlg% VU BN B AT DATERR S s JREE ARSI . B R AG BT S
' }v > %k .

A TR TIE A, Fka RIS 355 19 B Python FiksURA—E, HWA—LERFERMIT . A
RV RE Lambda ARERIAR = AR RG-SR BHfkAn A&t (Flan, =
SIS FAERT ), AR EER; TR FREERN, NERHRNTE, AHaEDRIEHORE,

7E 3.7 fREEC: Python 3.7 PART, PUMSEBIRIAE, A RS F A T liE Rk i ava it Kk
Wiasync for THIMES .

FHRAEE = I, W EIEIEAIAR, = L RATAE. T AR R ket s
T, K=t RHsst. E TS E R, = BRATHITRIAAEY repr (). F5E THGRAT, BRAIT
3t str (), RAER] TR r

3.8 AL T ="

TR THARATRT, FakdORMEM GRS Jeitt, Mg, F0AF s T str O SoR{EZER, i
P repr (), "'a' WH ascii ().

AR IR format (O PR MSULIIRF I8 AR SN A RN __ format_ () J5ik. AW
RAGEIIRF, W AZS TR, )5, AR U EERAN TR R A E L,

TUZ AU ] A S i B e P B B T B nT DA H C B 5 Bofl MRl AT, (HOR AT e
BHERZRER BT B MAUHIATMIES S str. format () JIAMHRIE SRR

R FAFER P E T APREE, (B2 — R BORRESR 20 B 24 F I fE.
AT T I E R BT -

conversion
format_spec
literal_char

>>> name = "Fred"

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

"He said his name is 'Fred'."

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

>>> width = 10

>>> precision = 4

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

(FItakss)

12 Chapter 2. &% 54T
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(£ 50

>>> 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" '

SR TAFH FHENTERE—E, B r B P AR SN2 P A/ I E R T 5 5

f'abc {fal"
f"abc {al'

"]} def" # error: outer string literal ended prematurely

X
x']} def" # workaround: use different quoting

REAFB P AREA SORHL, B WS4

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

SO SRR SCROMEL, W5 Gl A2

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

AR & RIAS, AR AT T A B AR SO AT AR

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

>>> foo. doc_ is None
True

Z{ PEP 498, TR TR P EMIRSE, ARSI PR HLHIM R str. format () .
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244 WEFTEE

BT HEA =R BRI A e T (S8 S8 i B A
ER, BEFEEATIERS; Sbil, -1 080l —IuziAr - My 1 Amm.

24.5 BHFEE

BB IMERNE E SN

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

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

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

nonzerodigit = mrLLumon

digit = "o"..."on

bindigit = "om | omin

octdigit = "o"..."7"

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

BB ER K BERA RS, BE— UK S n] 1 A7

B E B, 2T EE TR NI, TGN T AEeE, IEBFES . FRIK TR 2 ],
WATTE 0x SFEEBLIAT)S -

HEL BRT 0 DS, T EERIECFRIT A A % . PASS Python 3.0 i A Y C A\t il 7 ThI (TR
o

BB R BT -

7 2147483647 00177 0b100110111

3 79228162514264337593543950336 00377 Oxdeadbeef
100_000_000_000 Ob_1110_0101

£ 3.6 JOE R E SHRE T HIES, N RIZL D487

24.6 FR¥FEE
T RSP T ELRR E ST

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

fraction = "." digitpart

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

TERL, MRATIN, REBCRIR A LA 10 A BN, 077010 RARM, FRMBES 7710 M. #
SR TRELI SERFE T B AR SC L. BB I S R 3 e 41507

FF AP TE R BN -

14 Chapter 2. i#@;& 54
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’3.14 10. .001 1lel00 3.14e-10 0e0 3.14_15_93

£ 3.6 OE R BLE SRE T HI(EY, TN RIZ 4807

24.7 EHFEIE
ME BT B AITE G LR

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

R I {E AR RS 0.0 MAZAL. SR — 3P iR, BT BUETE R . BIESEHA N T MIZAL,
TRV SE, B (3+45) o BEF RGN :

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

25 BHEHF

BT FR -
+ - * *x / /! 5 @
<< >> & | ~ ~ =
< > <= >= == =
2.6 5rFRfT
LA AR R T o o B -
( ) [ ] { }
’ : . ; = ->
= -= *= /= //= %= e=
&= |= ~= >>= <<= * k=

AL AT DU T BRI R RO L. = A ES R R AT o IR 5 R LR EAT . AR
O RRAT, BT ASTIZE .
PATT ASCIL FAF AR X, XMy s 2 E 3

v n # \

PATR ASCI “F45 AN T Python. FE 745 Ef 7 I (HBTERESMIE AN, 1 ELHA A -

’ $ ?

25 BEF 15
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iR R

31 MR, EHS5ARE

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

HAXEEA S EBWES . BBAE. — DR BIE G, B %7 it A S o38s ;s AR0] DORFEBAE Azt
SHENAEP R HBIE, 18 BRASF AT AR g5 2 A 1d () BREEER AR EH g 5103
T

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

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

AR AL A A o (BT AU RIRS RAIAR R T Ebd 5 EA T ABCE RN Ry RT Zag. (—4
RS ZE AR R MR AL R PR 5 I, M5 ESCER, aTE AR s HRIZARIETA
A, PESER USRI REZ AU N . HIt, AT HE S T EARENAE, Sebrd CEH
Wb ) — XGRS B R E R BN, By, FATERADCA R AR, TS SR ]

AR o

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

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

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

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

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

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

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

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

3.2 FREXBERREH

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

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

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

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

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

TE 3.9 BOE P VB AT R E R R Not Implemented E#{FFH . BART HEISW B, (HAFH
B % ) DeprecationWarning, ‘BEXFEARNA) Python fiARF5| K TypeError,

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

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

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

M (int) WRXIRFMERR/NECT, DUZIRT AT B NAF (BIE RN . TR AR
IBRAPSAT RN, A PA 2 WAMEERR , BERBERT S AL 2R MNEZS AL
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AiZR%Y (bool) MM RFIRZ IR False Fl True, fi3 False Ml True (HRYHAF G2 ME Y
RIS G0 /R BB T, PTG REAE S R G BT R 20 AR 40 fE 0 A1l 1
BISME BL R ATERAI R FAF R I 2 BB B P A7 "False” B "True”.

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

numbers.Real (float) MISHG LIRS RORS BEVE 80 Ho T 32 W B Y8 A o A BERE2
Tl T IR E PR 2R (DA C 5K Java SCER) . Python R SO BURS FETR M8 SR G #3813 i 2
G RIS A A IEFE, (HEX ST A TE Python Al X4 T R i S o R 38, PRIt
A B A S PRI s B0 i S AR A

numbers . Complex (complex) IS G LA—Xf L e gl i)UORS BE I i BOR R AUE . A X7 i
Frf Ay AL R R — DN REUE 2 RSN Tl @ i z . real il z. imag K3k
B

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

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

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

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

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

PATR 2 T Al 2R R 4

PR FAFER 2 H Unicode T EZH T4 . JEIEIFE U+0000 — U+10FFFE Z NI FTA IS07
{EHATAEF PR i ] . Python ¢4 char 8% i 2R 47 IS AL FE R — K
BERN 1 PR S . WE KA ord () BRRF— AL A7 R B Al — MERIAE 0 -
10FFFF Z NIUFEREL; chre () AR MERTE 0 - L0FFFF Z NI BB N K R
1 IIXS N FAFEE XSS str.encode () B PAME 48 E W SCAR Gt fF str #40h bytes, 1
bytes.decode () WIT] PASEELIZ [a] ) FiAS .

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

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

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

Bl B2 H Al AR AERE Python X5 . 313 il I 7 #5-5- R - i 5 73 B 2>k 5\
8o GERBIEKSEN 0 5 1 FFIRICTH SRR M. )

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

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

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

3.2. FEAREREN 19
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e

frigde, B add o .

b T A2 B TCEE ISR B S R A8 B0 00 5 = s S A ] o 33 75 00 28 R 1 3 B 85 L e BRI 2o S A
BUF S (B 1 1. 0), WE—EE+

A W P A S 2
Bty R RITR LA

HAgt s g —1.

ENTLEENER set () MEa g, A2 5 n] Al T AT

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

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

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

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

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

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

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

£ 3.7 BUCEEL: £E Python 3.6 it 2 i P M A R B 8 AU . 7E CPython 3.6 HHE A Y S HARH
(ELAE 24 I 24 P — 1> S A 10 S 2 1 5 R

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

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

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

FRIR SR PE:

B BX

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

__name__ R E 24 PR s

__qualname_ Z R B qualified name, n 5
3.3 BN EE.

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

__defaults__ A BOAEN S B EOASBEA ) edl, M s5 | W5
HABINEN N None,

__code___ FN IR ) SR BRI X 42 nj5

__globals___ Xﬁﬁﬁéﬁ@ﬁqj%}%'ﬁiﬂg?ﬁ%%[m RS Mk
JR 44 A5 1]

_ dict__ 44 25 18] SRR R EUE 1 5

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

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

__kwdefaults__ | L& KEFESEENEAN 7, s

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

RIS B T 2 oyne et R L Sy oo A B R e A
BB B I 205 R . AR T A async for ok A HFT B8
Wtk
TR EREA aiterator.__anext_ () FERFL&IR A awaitable, IR STEREF
WPATEEIE vield FkX il —ME. MREAITIN RIS ret urn iHA)EUR i 5 — 415 1)
B, #F23|% Stophsyncleeration SH, HATERIIABIAL AT,

WELRE N E BN SO2 T C B AN ERE R, N E KR B T 4% len () Fl math.sin ()
(math @ —PIRENERD). NWERBESURBEMREH C Rk E. Rk R st
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__doc__ @B SR TR QD%&ﬁWUﬁNone __name__ RREIIHI; __self  WiE
i None (BUWTF—4H); _module_ R /@B ZFR, WIREA N None.,

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

R RREATANRY. AR RN “IF” KB E HRLB], KMATAHEE new_ () B
AR, NS HAES  new (), MHBHEBSESE  init () RYIGAHFHISEB.

Rl AT LA T 26 Eljiii)‘é_cal 1 () FriRRIEERCA A X AR

B BB Jg Python U AYREAMA L BT, s A 2% B, dimpore WA ZGE WA, =@

importlib.import_module () FINEN _ import_ () HHRHFAEEH. BHIENE2 A EHE
B G SCEL A4 AS 1] (k2 B v S S R AT _globals JEMET ) o JEYES | g
PoRZFIA PR, Gl x YT m.__dict__["x"]. BHEAAE H TG A A
X5 (FAPIHIR R AR EE ) .

BRI  A aS E i, Bliim.x = 1 %W T m.__dict__["x"] = 1.

e LW (\T5) JE@tk: __name_ jﬂ@%ﬁ%é’]@ﬁ? __doc__ A SURYEATER . WA A None;

__annotations__ (A[i%) NH— ML Ti7E TP, B RERIRPITRIRIY, _ rile R
PEHE I OB SO B R4, SR E R INER B — A SO 3G . B U R R BB rile
JEME, BN C ARER R A 1 B MRE 2 PN X1 A — AN LS sh S 2k i 4 R B He ke 6% e 1y
WIS AR 4

FIIRM A BRI __dict_ NPAT LR IR BG4 23] o

CPython implementation detail: T CPython & FEAE S FHLA R, Y0 B T4 I da i A e =7 Bk
PO, WA A TEEN 5 . A R, W] A 2 T U R B CIR A A B R
Tl

FiE P8 A ISP — il i 28 SORAIE (B0 2 3L —47) . BRI il — 7 S RSB

ST fir 4 25 18] o KIS SO O T R AR, B C.ox P ¢ __dict_ ["x"]
N AP AE— 2y X R DA SRV HoAt E AR PR 7 20 o RAEH R BN B2 BRI, RS
HI AR EMEIAARM C3 I AT, RIGEAEAE B0 8 GoRE5H R 2 R AR B2 )
— LRSS BB R FFIERRAYAT . A 5C Python 1Y C3 MRO BHES W] &AL A7 2.3 HUAA Y S0RY

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

YRS (B4 N ©) K7 A —DRIEX G, B —4> _self_ JBIEN CHY
LBITEM R BHET A NET R R, ERHHEAC IR ST R RITEPR AR 5. I
__dict__ Frt & WA LAMRBUS LR HAL T ZOE 2 E sl it & —3Y

RIS R R T UL, (HA SRR 7 4L
FXFZ PR (30 LA A — RSB (W H 30

FRRIE M __name_ AHZRIAFR __module_ MM AFR, __dict_ HEEI MK AN
()7 _ bases_ S HRMICA, HHAERIEHE PR IUTTFEHES); __doc_ MR SCRYFE
e, R NH None; __annotations_ (A[i) N— MU T Fi7iE 7L, ERAERMEIGT
FF AR o

el BT R RS GOk AN (W 130 BRANSRIEBIARA > S G S A I ST fi 44 5

], JEPES IS E e p A ORAE P R BN B, I SEBIR BRSE A R E P, &
MREAERIEVE PR WERK BN SEMN — E SCRBo 42, “E%%Ji%%ﬁ;&fﬁ]ﬁ%ﬁ%, H
__self  JEPEHNZSEHI. #SIEMITN BN RSP S0 E3C Classes” —4y, 27 R HAh
M SR R B 28 SR PR AT 2 0 s 38 25—, IXRRAR 3 1) JE ME T RE 5 S B i T2
__dict_ HWEIXEAR. WRRELBIRIELE, MARIWHIERA__getattr () Ik, WA
FRTTIEAA R EER

22
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T A 1 2 0305 S5 00 0 < i, LR 20 0 X R K0, IR KA serarer ()
W delattr_ () Jrek, WA TR BEEL B S0 T

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

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

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

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

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

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

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

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

co_flags WY HAAI B LR EE A P ERIE A

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

None,

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

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

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

IS5 SCRE—A v
frame.clear ()

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

TSRZ W4 H IEAE AT 25 5] & RuntimeError,
3.4 B RE.

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

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

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

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

FEPRI U P th_frame 4614 H R GAGBATIG th_Lineno % 2k 5306 B AE Y 175
tb_lasti s HLiRHES. ARSI T U URAY except T-MBUAT finally T ¢ ry WA,
91 AT R 1T Bl S AL WIRE 0 47 5 R

5 tb_frame &5 k—1 HitF4 object .__getattr_ , MfHE% obj Ml "tb_frame",
TR B R PE: th_next AIRIRER IS — 2R GEA LA RFERD), WHREART 250K

None,

T 3.7 R IR AL RT AR Python AU 2 sLBilfe, A LR to_next JEHERTA
BT

P x g VIR KRR __getitem () JREMBIMTIR . MR WA ANER slice ) K
Hok .

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

Y H AR — A7

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

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

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

— 2] DA i mXEﬁ#wﬁﬂi%f’”E’Jﬁ%ﬂ%%ﬂm%% RIS K B E B A (BN ARz M s 5
Y1), ke Python SCIl SRAFAF ERAY S, SRS HATE SR T BAEAFIORES . B, ﬁn%#
MEEXLTHN__getitem () ITIK, #ijﬁﬁ%lﬁﬁ AP, W = (1] BAMEFT type (x) .
__getitem_ (x, 1). BRAAUIIBIIMEDL, TEEA E SGE Y ITERITEOL R 2% ﬁtﬁlﬁ-ﬁi‘%fﬁﬁ%ﬁi—/\

BE GEAE N AttributeError B TypeError),

FF— IR IR0 None FORX W BT . BN, AR—A1HHF__iter () W None, NIZK
BRATTERR, BT HEFIE iter () ¥5]%—4 TypeError (MALMIRZE_ getitem ().

TESE BB A PN B SIS, AR H 2 A — R AU 4 S B X T Wbl SRR Ui b 24 2 A S . BBl
n, SRBUAANICR A IRIER T RALE PR S G B Y, (HERI) T Bty B3 AR DL ) — >S5
& W3C B SRR R i) NodeList %11, )

3.3.1 BEEXEH

object._ _new__ (cls[, ])
T AR ols BRG] new () @ DEEIE (KRR MR TR 2 R A ) ,
BRI K LGB R— D S8 . HRMS S EHE AR R R R 0.
__new__ () BYIR AR A FR G801 GEE 2 cls 15100

WAL S IE BN S EE M super () . _new__(cls([, ...1), #i#EEN_ new () K
YEAA AR, SR AR E T BAE MOH ] 7 ) S5 P R ]

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

WR__new_ () RRIE—A cls BB, WIFEBIK__init_ () TSR SBEAT.

__new__ () MHMEERZAVFRT ALY 12 (40 int, str 5§ tuple) & Hl LI Q1 ES . BEHEFES
A H A2 TS A DAGE R i 2K 0 e A

object.__init__ (self[,..])
G GEIL__new__ () #i0IEZ )G, BEIVAHEZ AN . S G ERALMER RIS
M —AERWMEH__inic_ () ik, WHNREMEGREAE _inic () Bk, osEX
HUE & DARR AR S B BE 200 i IE BRI iR 4k s BN super () .__init_ ([args...]).

BTG m__new_ () M_init_ () PMEMMETERE (F__new__ () A&, Hh__init_ ()
EMD, FA__init_ () REIPFMERBER None, HNSHEBITHIG| A TypeError,

object.__del__ (self)
TELBIR SRR . X IEPFRA AR (AEY). IR NEERA del () Ik,
MR RIRMAT__del () Ik, Wb/t e s A & DAR PR SE B BE 2570 i IE A 75 5%
_del_ () JEERLA (EHARHERRD i B8 — MRS5S | R AR A 5 . X PR AT S ﬁio

__del_ () RERAETEARTN GO BN PR et R SE BB E R 5 A HTH CPython SEELH
AR

YRR M A SR N TRTAAERIR G __del () Jriks

HfR: del x HAHEMMA x._del_ () — HIESK = W51 HTEE—, MEEMNSTE < W51
TR N 2Bl
2 __hash_ (), __iter_ (), _reversed () WAk__contains__ () JFIEXE IR HABIT VA £5| % TypeError,

THRTREMKEE None J& T T A R 947 h R AR X — A
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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.

S YL:
gc B SCRY .

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

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

o del_ () TIDNERRRER N EENGT. P, EREIIG SRR (B E I LR)
T AL LRI S B None . Python 25T Al ie b 44 FRLIAS Tl ZRT ey 4ot it
P HA 4 i s SRR A B A R LS, 3T B T P 5 A B 3
{E_del_ () Jruu A skl

object.__repr__ (self)

B repr () WERBOHH AR — DRI Bl FAAPRFRR WERTHE, XML —MAHW
Python ik, BE#E AR EH B AMFEIUER XS (REAEMEREE) . WSRO TTRE, WINR [
K4 <...some useful description...> WFAFE. REMELTZ—DFIFEXNS. R
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) AMWEREL format () fl print () WHAAE S48 “dEIER ot
B FEARFR . IR AL — FAFERXT4.

Wh#Sobject.  repr () WARSET __str () AR B EH Python £ikz{:
AJ DA ) B 58 B A A B

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

object.__bytes__ (self)

il id bytes W LALLM — MR T IR . XMW KR — bytes R,

object.__format__ (self, format_spec)

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

%% formatspec | fRFRERALTEIR AL o
AR EHE AU PR R o
£ 3.4 OER: object AL _format_ iR UERPUE AMEMTIEZF4F, 25K —4 TypeError,

JE 3.7 lRE M object._ format_ (x, '') MAEZERET str(x) MAFHEZ format (str(x),
.

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

object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
PAEIXSERERR N 5 LB 7k BT S ST RS PRRR L R RN : x<y P x. 1t (y) . x<=y
WH x.__le_ (v).x==yvi{fx._eq (v).x!'=yffix._ne_ (y).x>viEfx._gt_ (v).
x>=y Pl x._ge__(y).

WRE E S BT A MM SERL, & R ¥E T B 2R Bl EABIX} 42 Not Implemented., 4 fRRH,
WA R £33k F] False B True. AidsSiPr Fix$e )y idn] DOUR BT R, PR s BAF 25
FTFARAEHW (FanfER 1€ 1B 25544), Python 2XF iR MHETE ] bool () PARE 45 R A HIL K.

BN O T, object Mt i H is REHM_eq (), IH7E B 458 N R AEF & M
NotImplemented: True if x is y else NotImplemented. X% T_ ne (), BRIASFHIE
% eq () HWEREU, BRIEL RN NotImplemented., iz A2 A HABRE X &
SCERIASEIL; BN, (x<y or x==y) NEIFAEKE x<=y. ERIFERZE 4L RHTFEAE, 3

%% functools.total_ordering ().

AR __hash__ () WMIKBGE, TRFEIET SCRF B E Bz R AT AR T SR i hashable Xt 52k
TR — L,

KT VEFF A RS EIRA (LD SEA LR Z AL DS HBCRRER ) s W2 1c ()
Mgt () HRAXMBWRS:, _1e () F_ge_ () HRXMBWIRS, M_eq () Fl_ne_ ()
MREMTH O R ERIERR BN, BA BRSO AR A B R B A A B R s ) 33 1
e, MR SEe A BB RO RS s, A5 MR e Be B A B BB i . B TR S5
object.__hash__ (self)

N E KA hash () P PO AF SE RO L R A T4, T T AR A4 set . frozenset DA
Jedict. _ hash () MR E—ANEEEL. X5 H e 4 oA [ Bir s 0 I — A0 T 1 LA A TR G
MArfE s BRUEEE RIS S R X R &AM S A EIRE &, B ENFT 2 h— A omd it
IS s . Bl

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

Hff: hash () 2D FREEXW__hash_ () FERBUEFEW A Py_ssize_t HIR/N,
X 64 (IANEEN 8 AT, XF 32 iMER 4 AT, IR—ARERA__hash () WHEARENL KN
P b T B, TR A TR SRR A T . B — B R RO YRR A python —c

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

WR—ANREAEENL __eq () T, AWANARE L __hash_ () BAE; MREEXLT _eq ()
EEAHEX__hash__ (), WIHSEERREA T HER A ERTL. RS20 ST AR G2 5C 3t
T__eq () B, WIRNZSEB.  hash (), FNTTEA SR SEPL BRI A S22 AN AT AR Y (40
XS RI M FAL AR, R TR B AT )

T FE XRBOAN A __eq () FI__hash__ () ik HHENSEMNSE (AR HRULE

M, HH x.__hash__ () £RE—AEUHEAAIR x == v [FIREKE x is y H hash (x)
== hash (y) .

—RIMRERT__eq () HEFAEX __hash__ () M&HIH__hash_ () B A None, 24
—NEB__hash__ () 7R None B}, ZAEMSLFIFAE— DT 22 R UG A (B IE i b 5 | %
TypeError, HEYERKN isinstance (obj, collections.abc.Hashable) W iERHHHN
ANATHE ARG o

WR—ADEBT__eq () MEFERERALEN__hash_ () LB, WASHEITEE _ hash_
= <ParentClass>.__hash__ 5 CHIEHIERERT
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WEAR—NEHEH__eq () WEFEIRGA SR, WNZAFERE L __hash_ = None,—
ANAENLT__hash_ () PAERHET| &% TypeError 254 ¥f isinstance (obj, collections.
abc.Hashable) Ji ARG PTG AT 42

R FEBGAEOLR, str #l bytes XIRA__hash () (AR — AR R BENLE k", 2R
BATE—A 5l Python AR th & RFEAAE , (HEAHELE FEEIZ1THY Python [A]Z AN W] 1IN o
This is intended to provide protection against a denial-of-service caused by carefully-chosen inputs that ex-

ploit the worst case performance of a dict insertion, O(n?) complexity. See http://www.ocert.org/advisories/
ocert-2011-003.html for details.

AR A 2 A SR A UUF . Python WA BAIEX MIRF A Sy (Gl HETE 32 (71 64 {7
oz ERA—E)

%5 WL, PYTHONHASHSEED.

1 3.3 BOEH: BROAS G AL

object.__bool__ (self)
VA L 5 DA S B AR RS I DA S P B bool () #AE; %R ] False Bf True. HNAAE L
T, WSERIFRA__1en () FFHEHREHEZHE AN ELOEHMENE. R -ADEELRE
X den () WREN __bool () WA LB BN E.

3.3.2 BE LB
FTPAE SR A5k B O REBBIETT (x.name PG, MRS ) A9 HAAE S

object.__getattr__ (self, name)
MERINE DR F K AttributeError MRIEHSPHA (WEERMMA__getattribute__ () B
T name RNig—ALHIEESK self MZRERAMIEYENE| L T AttributeError; w3 @X name
PR B _get_ () 5K T AttributeError). HENMRE (FFM) JEMEIZT A

—/~ AttributeError {4,

RN EM R E IEEILR RN, _getattr () WIASWIM. GXRfE__getattr ()
M__setattr () ZIAIHEEBCE R AXIFRIE. ) X WE 2 T 23 B 2 P A R B B 1Y
W__getattr () RFICVES IR LB AR M. SRR R DR T SR TOR UL, AR TE 5L
Joi M S T A AR (T 2 20 e 4 A B Al X ) 3 AT AR N B 1 58 4R . 3 S BT T
__getattribute () J¥A T MREIEARBON @M IR 00 58 442 AL ik o

object.__getattribute__ (self, name)
WUy ¥k 23 Jo A 1 gl o8 A DA S BX S Bl J@ e i i) . AR ISIE i X T __getater_ (), WJEH
ANesgiiE A, BIE__getattribute_ () BRI EHZ5 KT AttributeError.
WM aR A ($EN ) @A R 5] & —4 AttributeError [, Sy TG I 7 & 1 1 TOBR %
1, HSCHM IZ SR T B A A R 44 AR B R R T B Ir R AR JE M, B0 object.

__getattribute_ (self, name),

TR O VAR S T A TR BN B R R U T A S R A R 0T AR R R 7 YR I TT RE > 1
Bkid. S WAk ik &K

Ik —A it g object . __getattr__, Ffi{iZ%) obj, name.

object.__setattr__ (self, name, value)
P ELE— A B RAE R R o XN S BURIE LS (RIRHE AR 2 L6528 ) o name
JEPEZFR, value FERES EERIE
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WR__setattr () MBEWRMELR —NLOEME, €M% R4 805207, Bl object.

__setattr_ (self, name, value),

gl & — HitE: object .__setattr_, iS4 obj, name, value,

object.__delattr__ (self, name)
KT __setattr () HHAER A MERTIARBE . BITENVIZTE del obj.name X TZARA
R A SR B

5l & —A~ #Hil%4 object.__delattr_ , [fiH7Z34( obJ, name.

object._ dir__ (self)
W ESAEAHI AT R dir O WA . R BEHELAUN— P dir () SAERIEFS 4R,
G RIS HAHERF -

B RIR B 5]

FARS PR __getattr Ml __dir_ SBR[ R HE SOWBIBRIBIERI U . BEHURGE __getattr_ bR
BV 42— NS, HEPN—DNEES, R EZERERNG] % —1> AttributeError., WIRMEN
IEH AR lobject .__getattribute () RIEBHURAPLEIEA @M, W _getattr SAEfiR
) __dict_ Pk, RKFINSF % AttributeError, W], B4 UAEMEL W H0R 145
RAEL

__dir_ PREUVYUAESZATMBRE I HaR AR BER AT A BRI AT TS R BCRATAE
PR BB A RITAIE dir O AR,

AV A O ) AT (R E BRI B RS RE) , AT DAR A R __class__ J@PERE N
—A~ types.ModuleType W12, Flun:

import sys
from types import ModuleType

class VerboseModule (ModuleType) :
def _ _repr__ (self):
return f'Verbose {self. name__ }'

def _ setattr_ (self, attr, wvalue):
print (f'Setting {attr}...")
super () .__setattr__ (attr, wvalue)

sys.modules [ name_ ]. class = VerboseModule

MR SR getattr_ FIBCEMIE _ class_ H&@mifl @ EEE T AR - &
HYF R A RS B (A 2 1 A N A AR I i 1 A e SRy 7 S 5 T ) AR Z MR o

1635 U __class__ BEHBCHTTE,

3.7 FiRINEE: __getattr_ Ml _ dir_  FEHEM:.

%W

PEP 562 - filJe _ getattr__ fll __dir__ $iAH FAHIRA) _ _getattr_ 1 __dir__ KL
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ScHl R 2%

PAF A — M EZ e (FR H#638 828) WSSOl ILT —A Ara R A 2k EH - (%
IR B R R ) . FEPURRGIT, g IR A #E __dict__
HH AR S PR ) B4 Y T
object.__get__ (self, instance, owner=None)
T U DARBUIT A F 2 @t (i) SOz el @t (SEBEMEIR) . Wk owner
SHOR T FH M instance 245 KT B PER LB, W owner Heijj i) JEMENR 7] None,

W7 VAR 24 3% I AR B J@ B2 5] & AttributeError 54,

PEP 252 #8W]_ get () WA —Z2ZADSHAI A RS . Python F & N ERIREIR A SR IS E
S B, HReess =07 TR ATREZOR AT NS4 Python BB getattribute () LI
RSN SE, TR e R L.

object.__set__ (self, instance, value)
P 7 AR instance T8 78 W ITA 5 281 S B @ M5B E value.
TR, WIN_set_ () B delete () XRHBIEM BRI T2 S0 4 AR

A gk %5

object.__delete__ (self, instance)

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

object.__set_name__ (self, owner, name)

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

HEff: __set_name_ () AZMEA type MG — o p A i, RIAERAS Sk gz
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 F ke

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

A AR 2

Buick, fiddsste A “4aith” WXTgEN, HEEUT R E gAY i ETER, 8
Wi get_ (), _set_ () Fl__delete_ (). WHR—DXEELT AL TEFHEE D, BN
A% .
Jﬁ‘f&ﬁ)‘il‘tﬂﬂ’]%ﬂ/\ﬁjﬂm/\}\ S JIEN IR N uﬁiﬂﬂﬂl@@ﬁ BN, a.x WEHLDFSM a.
_dict__ ['x'] IR, )G type(a) .__dict__ ['x'], FETFRMKKRAE type (a) B EFELE, K
HHEITE,

B2, AR HEN BE R ST RIS I ki x4, W) Python nJ fE & S ERIAT A HH 5 M0 AR IR HI i i
TR X BB EAEN S PR A PR W AR T 5 SRR 4 0 3R S AR ) (95 AR Bk

30 Chapter 3. #iE#E%


https://www.python.org/dev/peps/pep-0252

The Python Language Reference, . % 3.9.8

RS R G SR a.xo SEINAE UK a T E:
BN f A B E S A B DL AR 5 2 PSS R AR — M AR VR x.__get__ (a) .
SBIIE WR G B — DXL LN, a.x SBFEHHT: type(a) .__dict__['x'].__get_ (a,

type(a)).

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

BHE W a 2 super BW—EH, WEE super (B, obj).m() &4F obj.__class__._ _mro__
BRBESE EHES A RFEI AN LR HfAS: A._dict__['m'].__get__ (obj,
obj.__class__ ).

KB, KRR UL EHBe T TR vE . — MRS T A L get_ (),
__set_ () Fl__delete () WALEA A, WMREEAEE X __get_ (), WA ERF R 0] 1 45 %)
2 HS, BAEXT R L F A MY B R IASREN T __set_ () FI/E__delete_ (),
Mg ANBEE R WA EPIRER AR E L, We R AEEdeides. @, Bdefibas &R 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 J57% (0% staticmethod () fll classmethod ()) #RAE NAEEIRRIA S R LIA . LB A] DA
HE OFEFE T XAV SIS 5 A [ 2 HAth SE A — A TR o

property () HREURAAEIEREIA R LI . I SL B BE BB AT

__slots__

_slots__ FRVFFRAT A M= AR B (B andR A @ o) I 25 Ik _dicr R __weakref _ (AR HE
__slots__ Wi s H A B AE AR T . )

B __dicr__ 7RI AR M4 5 ) o e M e 38 th nT 45 31 (2 25 32 7T

object.__slots__
XA RAS BN R A E . T RO G b S T 78 B 44 W B A ER T 4 . slots__ S E
PR AL ROREE A ), FFRELIE B 3R SR dice H_ weakref

£/ __slots By EFEEIMN

o MUK H—DARE L _slots__ RN, SEHIR) __dict_ Fl __weakref__ JEMERTEUZ AT .

o WA _dict_ AR, SLRIARRED RAE _slots__ & U HAHI AR B . 2SN RS AR R
HRIERF 5| & AttributeError, HIAARFHREISE, WERF '__dict__ " IAZ| _slors__ 7=}
H AR 81 R

o QR RGO E __weakref _ A5 H:, E T _slots__ RN LHRTHSLBRTIS . RE
TGS CHE, MR ' __weakref_ ' JIMAE| _slors__ A TFATER TS

o _ slots__ Rl it AR B AL A AR SE (LA ) ERER L. HIL, KRB e Sk
R slors_ g LA SEGIAR R E ERIME: B0, B B AL R .

o _slots__ FERHIVE AR HIRT & LBZE. FERXEPEMI _sloss_ fEHFRPREMAETH. A, 7
R LA _dict__ R __weakref __ BRAREAIHE LT _slors__ (HoA B ZALAL & XHTAR] 3190 44 FR i s
LA

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

o ESSH _sloss_ AiERTIRAEH “MIARKEE” NEZRABIU int, bytes fil tuple HYIRAEZK,
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o ATATHEFAFH AT L AT SR T VARG 25 slors__ . WRETHL AT ABEGE T ; ANad, Rk BEL 4 Bk Ls
A EA IR S LE.

o _ class__ WRAEAAEWAN A MR _slots__ By A i EH
. frﬁﬁ LR FE A E R Z EAREZ T R, (B REA = A B A i JE o (HAth
B HA S AL E AR ) Z

. ﬁﬂ%jﬂ _slots__ (/1T — M E NG, WSAR AR E MEREH R4S . B2 _slots__ JBIERA—4
2R

3.3.3 BENKEE

MR HADIET, BEAIEH) _init_subclass__ SxB5WH  SXAERETT AR S RERS AL T 2RAT S, X5
RALMAR A B B, (HR RS Mie 2 eI Y AR E 2, I __init_subclass__ N H/EHT
FE T S ERIZRTIRAE R T35,

classmethod object.__init_subclass__ (cls)
Y FTEIRAE TN  SR o cls RER TR 728 MR E O — Sl LTk, ok
R b4 o 20

BA—DTH AN XRBFTSH WAL HLEN _init_subclass__. N T 5 H b i [
_init_subclass__ HIKHEA, WLHHET B AHHA CRT SEEIAIEL R, Hin

class Philosopher:

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

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

object.__init_subclass__ BYBRINSEBUT ARSAME, RAEMERES BRI MG 2 — 4R,

M JCHPLR metaclass R H B R AINLHITEAERE, HASHLL __init_subclass_ 5K
Mo Lhrpgoek (MAERRA$ER) Wl type (cls) AL

3.6 B fE

pIvES

BANE LT, KM type () RWEM. KA DRSS HNHIAT, KGRI E F
type (name, bases, namespace) HJ4EE,

KA @R E A XATE A netaclass REFSEL, BURET RS ISE A LRI T E
file ZELAR/RBIH, MyClass il MySubclass #:& Meta H5EHi:

class Meta (type):
pass

class MyClass (metaclass=Meta) :
pass

class MySubclass (MyClass) :
pass
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FESE SLNARE AR AT AL XA T S RS 1E N IR i i T Ve A A 33
WA AT, R AT IR

* fi#thT MRO %% H ;

o IS 4T

o HER A )

o PATREFAES

o QTS

fi#tt MRO %8

WRAESE A P IO 2 type LI, WIEH __mro_entries_ yAXTH TR, Mk BN4
B, A AR TCAMS BT A« 5 A 0R 81 28 AL AR B R 28 . eI AR S,
TE LIS B0 TR AR JE R 1 2 W

S UL:
PEP 560 - %} typing FEHA1Z BT () 4%.00 3 4%

WEEHHITTH

SR AN SO 8 4 1) TSR AR DA AL
o AR K B B o, WETH type ()
s RGN RATCRME 7% type O WSEHI, WHSBEB AT,
« R A type O BEBIVEREATCH, BUE CTESE, M HBIIRER T,

HATIRA M TCR M B E Ik (WRA) AEITE R E AR TeE (B type (cls) ) Bk, &
IEIRAEITCR N Ry P X BB T — A8 QR — MR TR G s, e SO
HHH TypeError,

EEAGETE

—HHE TEMPIeR, WPRHERS L4 250, WRTHEEAG _ prepare_ JEYE, E4PA namespace
= metaclass._ prepare__(name, bases, **kwds) WIER MR (E P3G (R4 /i) ¢ flt

SR, MMMk HAE L) . __prepare_ FYAN BN classmethod () . __prepare__ iR
AR SWAE A __new__, (H@YHRAMEXN RPN, %4 2SR D] — A8 dict .

WARICHREA __prepare_ JEYE, WIS S BEWIH R — DS 0GP .
S U
PEP 3115 - Python 3000 H1¥jcR 5| A __prepare_ M4 =S[AIHT
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HITHRER

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

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

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

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

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

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

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

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

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

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

S
PEP 3135 - Pl R iR RN __class__ A5

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 EZ isinstance () fll issubclass () WEBREEIEIATH.

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

class.__instancecheck___ (self, instance)

AR instance NN class (—A> (BELEESAEE) SEEINGR BB . ande ST Bk, Swii i

PASCE) isinstance (instance, class),

class.__subclasscheck___ (self, subclass)

Return true {15 subclass N 40K class )—A (BELEEEERE) TRNRBIEM. R EL T A, W
2k E FH PASEEE issubclass (subclass, class).

THE R LRI AR R T MR (Tk) . BN ﬁfjﬂ*jﬂi?“;k%é@%*‘%ﬁﬁﬁéo X5 BT S
BRI B RIAIT IR A 2 — B0, TR 0L T LB A B i

B
PEP 3119 - 5| ARh&% L2 pinshaediiR, @l instancecheck_ () fMl__subclasscheck__ () %€

il isinstance () #l issubclass () 74, MAMIIRERBSIALE BT IZE S I ISR 20 N2
(Z W, abc Fith),

3.3.5 Rz RRE

A E AR, WTASEELH PEP 484 BTl )7z BUIEYE (BN List [int]):

classmethod object.__class_getitem__ (cls, key)

IR key ZHARE AR 0] FORZ BRI LT IXT

WA AR S BT X R A S, I B2 58 CTRRNFRIE, 072 BasCh 20535 . R, pLH 3
TR B T HSRAGR , NS A A -

%W
PEP 560 - X typing #B A1z BT A% 0 S Fr

3.3.6 #E#ITTEFAMR

object.__call__ self[ args... ]
WITR AR BIVE S — AR Bl ™ WA M WRE LTIk, W x(argl, arg2, ...)
WRET AR S type (x) .__call_ (x, argl, ...).

3.3.7 Rl ETRAE

I PAGE SCF AN ok LA AR X 5. RAVETE TI75) (s ReocH) sy (ngs) |, (Bl
HAWTE XA BULAD I EE A TR 5 SR B S 73 R 7] 2 AR TE T 7 9 e 1 4 B
R K H 0 <= k < NHP N ZFHEE A5 & X B IR R KE. HAME kB g i
fit keys (), values (), items (), get (), clear (), setdefault (), pop (), popitem(), copy () PAK
update ( #75‘?2, BATAT AR 5 Python FRifEF AT G A I 36l Ak collections. abe iR
7 —> MutableMapplng WS R LPITRIER_ getitem (), __setitem (), __delitem__ (),
Fl keys () HBEAERQENTFW 1. A48 754014 Python *T/Eﬂ%%ﬂ%‘iﬂﬁﬁéfxzf append (),
count (), index (), extend (), insert (), pop (), remove (), reverse () M sort () EH¥. &5,
o 5 B B 5 i 5 SO SCR R add (), radd (), __iadd (), _mul__ (), __rmul__()
M imul_ () SFJPSRSENNE (F8PHEE) Rk (FREE ) BATAN @ LHABE(EZHAT. otz
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W RIF SRS contains__ () JPIADARRFRBOIAE T in i@ BAF; WFBUT, in WIIERBRITRY
B MTA, WA E. 73 SNE SR PSR E B iter () JriRASRVFRRIOIE U7 25
FRZRHE s RTRU, _iter () WMERAUHRIGHE: XTSI, WIS A .

object.__len__ (self)
P AL BN E R AL 1en () o WAZIRIEIRTRIGKSE, PA—A> >=0 REHERIR . oAb, WR—A>
MRAREXL  bool () FEMH__len () FEREMERZ, WAEM /R DS IR,

CPython implementation detail: /& CPython 1, ZiRK i KN sys.maxsize., YURKERT sys.
maxsize N EE4EME (FIAN len () W RE£x 5| K OverflowError. Bl i BLIE A I K B 1k 51 &
OverflowError, MHEUHENL  bool () Fik.

object.__length_hint___ (self)
VA I 77 ¥ PASE B operator. length_hint () o MR MR KBEMAITE (WK T8/
SRR o WRKEN R —A >=0 8. REMEW AT A NotImplemented, XL HAES
__length_hint__ F{ESEEMNFAER—FEALEE . O VEERoE T HIALIERE, I ARBERIEMTGIR

3.4 B

R U2 TR =L TR . PAT AR A

’a[l:Z] = Db

SNEEE

’a[slice(l, 2, None)] = Db

HAt B PAEAE . BE Y] Fr WiLEZ DA None %P4,

object.__getitem___ (self, key)
PRI I B ASE L self [key] HSRIE. XTpaRAL, 2RV LRIV A X R . TR RE
F5| (WEREH LTI ER) HRRMEERIR T getitem () Jrik. QR key HZEBURIEH)
M5 % TypeError S MR FFINRG [ HEILHE LM (TEFATEM R G R R IR JS)
M5 % IndexError Jd. X TMLGIAL, MR key AT (CRTEZAAR ) WYE|% KeyError 5

Rl

Y o

W For TRIRFEAR CrikRa I LW HHIK TndexError DB EHHBKIE]FAIIL: A

object.__setitem__ (self, key, value)
P T VEASE L] self [key) WMH. EEFIE__getitem () M. AXGREIILTTIEN %
IR T TR B e VPR T S BB B I, SR F S SRV T R i . R IEWIIY key (RS K1H
FHWE__getitem () JriKHITEILAH] o

object.__delitem__ (self, key)
T M AL self [key] BIMIBR. HWEFHS__getitem () M. FXF LI E
%A PR T 75 b A A R, SRS ARG TR . RIET key (BT 5] &1 S H VY
5_ getitem () HEMIHHARRE,

object.__missing__ (self, key)

WhHH dict._getitem () FEFRAENFH AR B IR PASEBR dict 2R self [key],
object.__iter___ (self)

BT IEAE TG B A s B A AR A o OT VR RO IR [l — AR AU X 5, EREB N IE A
MR R R MBS, ENIZE M P

A R HF LT ENTHREREXRE S A RIERGEIRATFERESHE typeiter — 17,
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object.__reversed__ (self)
Wk (ARAFAE) 2 reversed () WE BRI A M. B0 243& Bl — S LAY 2
PSRRI I EPOE SR Aw AT E N
bt reversed () Jj¥i, W reversed () WERECK ELHRENEHFHIML (_1en ()
F__getitem  ())e SCREFFAIMIMMIX G 2 AEREB AR BEIL reversed () I bm) S B S w0
reversed__ () Ji{k.
JARTIE AT (in Flinot  1n) H A A AT E M IER I 20REH . ik, Bar gl DARHEA Ry
SRITEEIE R AV EA BRI SE I, X R ZRO G AL AUN W IE XA
object.__contains__ (self, item)

P74 DA B 5 R DS S o TSRS iremn S self FA G AT AR LB, 75 USRI, % ety
G0 7 55 AL S ) B A R B (X

XFREN  contains () WIXTS, HLGAIREE ek litLL_lter_() SE AV /=R [
. getitem () WIARKFAENRYML, BFHIES 5% Pagta o sp o

3.3.8 EilFFEE

SESCOAR R RIS 2R A R R R B A SR iz 5 (Bl IR oR e B PR R OT

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)
—1’Hﬂal—ﬂ:bﬁ‘{£;’é%1)b—‘kfﬁjﬁ7k §(+ _’ ’ @’ /’ //7 %7 divad()7 pow()’ **’ <<’ >>7 &’ A’
Do Blan, KEBX x + vy WE, Hhx2BA_add () FEHEH—DL6, MSPH .

__add__(y). __di Vmod_ () BN TN __floordiv. () fl__mod__ (), EANVILH

KURH_ truediv_ (). WEHEBARE SR =JCRARNE pow () XL, W pow () W& LW
ﬁiﬁxﬁﬁaﬂ’]“*/\?%%z

URX LTI R A SR S IR S B T2 5, BN IKIRE] 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)
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object.__rand__ (self, other)

object.__rxor___ (self, other)

object.__ror__ (self, other)
T X BT ok SE A B (32 i) BAEEm) IR RISAARIB S (+, -, %, €, /, //, %, divmod (), pow (),
KL<, >>08, 0, 1) IR BERT B PR S HE AR EROR SRV B 5 HL A BRI BT b e A
B, skFEXL x - y0E, Hhy BEA_ rsub_ () FERE—ASEE], W24 x._ sub__(y)
1% [8] Notlmplemented it v.__rsub__ (x).

THEE =IO pow () HASZRXM__rpow__ () (RA5E HIEEHAIN & Kid 5 7%).

TR QRO BRAERCR RO R B R A — > 12K, iz Rt T E s B s ok, Moy
VR T e SRR AR S B . AT Rl fei/p T2 S A Se R s BT

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

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

object.__ifloordiv___ (self, other)

object.__imod__ (self, other)

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

object.__ilshift__ (self, other)

object.__irshift__ (self, other)

object.__iand__ (self, other)

object.__ixor__ (self, other)

object.__ior__ (self, other)
P X B AR LY AR (+=, —=, *=, €=, /=, / /=, %=, **=,<<=,>>=, &=, "=, | =), XLy
V%S HEAT B SARAE (B self) R [AI45 R (S5 RV ZEFF RN self)o QERFEA T EARBE
S, MY A AR LR B E k. B, R x @ BA__iadd () FERIZER—ANSEH)
M= += y SN T x = x.__iadd__(y). BN x + v BORE—FEESE x.__add__ (y)
y.__radd__(x). TEHEERT, P RIRE R SECR BN AT (S )L fag-augmented-assignment-tuple-
error), fEIHAT R SEbR B EERR AL — DR .

M BT = I ECHLEIFAAE— DR, X T__ipow_ () {HZiR[] Not Implemented 2N
Te¥ELRE] x.__pow__(y) Aly.__rpow__ (x). JLEFIRTE Python 3.10 & IE .

object.__neg__ (self
object.__pos__ (self
(

)
)
object.__abs__ (self)

object.__invert_  (self)
P TR ASE B JCHAIZ I (-, +, abs () Hl ~)s
object.__complex__ (self)

object.__int__ (self)
object.__float__ (self)
] P I ey v DA S B B R B complex (), int () Fl float () o J 243 0] — MR 2 M .

object.__index__ (self)

P MR PASE B operator. index () PAK Python T 2 TG i LK 407 X GUALHON BB G2 9 3 £

SRR CRSRE AR RIILI T, SO AR Not Implemented. QRARASE IR B A #AEH0 S s, W AR EREE
¥4 None — IR 3 A 2 UHb TR 22 A TR AH RCR «

ST AT R B, WURARR v - BIN__add_ () - RIS ZREAGRE, R S AR 5
.
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(BlanY) A 802 N E R bin (), hex () Fl oct () BRED. FEMHERAB A RE TRECEEA., Wi
iR [ — N

WMRAKREN __int_ (), __float () Fl__complex_ () WA AN EKE int (), £loat () M
complex () ¥[HBN_ index_ (),

object.__round__ (self[, ndigits] )

object.__trunc__ (self)

object.__floor__ (self)

object.__ceil__ (self)
P X L7 ¥R A SE BN BB KL round () PAK math % trunc (), floor () fll ceil (). T IF
ndigits f& 45 __round__ () RYGOLZ A 875 ¥ 1 alR AR B2 2 JRO R ABKT A Integral GEFA

int),

The built-in function int () fallsbackto_ trunc__ () ifneither __int_ () nor___index__ () is defined.

3.3.9 with &8 L T EMHEE

ETFXERER DL, B X TP Twch B EE s Th B3 BRSO BEER AR B AR AR
B BT BT SCABITA RS, @ with 84 (FEwith 3% 4] iR, (B AT DR i B
BN EREH .

R SUE B  MUA RE AE R AR S A A JRpIRES, BUE FRRBIET IR, RPAFT IR SO SRS

BT R B UE AR E 25 R, W21 typecontextmanager .

object.__enter__ (self)
PEAS MO G K AYBATI LR 3 with i AP 2905 XA T BB MMES] as TR IR ER H AR,
WA .

object.__exit__ (self, exc_type, exc_value, traceback)
IBH BRSNS R s T B 3C ASHad 7B E TSGR S . AR BT 3G TR b
B, =ADSEERKF N None,

RGBT e, I HA B RO R (RDEE e ek ) , W 2R Wl B E. AR, Sk
AEIR H 5 A% IE # AR AL 2L

WHRE__exit_ () HEANZRERGI KWEANTE, X2WHHERTHUE.
Z Y
PEP 343 - with” {4y Python with BTG . ARG .

3.3.10 1% HEERK

X A KL, AT VAR B AR AU PRIEAEHE SO R G N BE IR AR A A L AN REE
SER R ST AR A MUE ST R R .

>>> class C:

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

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

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

3.3. WK EBH 39
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PCAT A 5 ) R BAE T 36 2 B R AE N B BIr A X SR & SE B LA Rk 5 ¥, Bl n__hash_ ()
Ml__repr (). WIREXLE M BRAE LM TEENELR LSRR, ENEEN LRI SAR G LKEHH
INPRIE

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

PASK A5 2O IE A A U ] — SRR IR 7 i AR Ju3GRE T, T DA s A E BRI T
I} G 1 SE ) Ty A e

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

True

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

B 7oA T IEER R SES AT T L Bl E A, RS R A s getattribute () Tk,
E BRI R I

>>> 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
PARXFh T GEk getateribute () HUHISARNT S N ERAOE LIS Bt T ARy 2sTa), AU @4 it

T RIS B — S R CRRROS VA o2 RBLEAE X RA B EPMEIR A —Bob th i Rtas 2B ) -
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3.4 hig

3.4.1 TIERMR

awaitable WG FELI T __await () FiE. Masync def BEGREI 23T 2 BB T W SRS .

IR MHFA types.coroutine () B asyncio.coroutine () JEHESHY A B A5 [l il generator iterator
MEWE TSRS, HENHREHR__await_ (),

object.__await__ (self)
AR IR [8] —ANiterator, [ 24 %% F Sk 52 Blawaitable %t 42, i, asyncio.Future L T 5 3% PA
Hawait Fik A

3.5 B Hfe.
S UL:
PEP 492 [ ity K ] SF XTI TELITE S -

3.4.2 MR

WAZAT 2 Jg T awaitable 35 . PIRRRIAT LB __await () HaRUHERARIER . MR AR INAT
HaglEwy, EAARAT]% stopIteration, BRHH value BWIRFHGRIEME. WRWES AT R, €
2POENEITEAE . ARSI ORI stopTteration R .

A TSI TR, ENRT RIS A G WA G A R0 7 k). B2, SR
[, PRI AN EAESCRRA A

1E 3.5.2 iCE R S fF— M MERE — 5] % Runt imeError,

coroutine.send (value)
TR BRI PR IMAT . WI2R value fj None, WIXAH Y T RifHF__await_ () FrikFERERH R —
T, WS value Nk None, MWK ZBIGHA FEOMEERMERI W send () Jrik. HE5HR (GRIEIE,
StopIteration B @HAbFH) K5 AN awaic () REMEHITER L RAMFE .

coroutine.throw (type[, value[, tmceback] ])
TEMREN G IR ER R . OB R A S EOME RN ER SN chrow () Ik, WARAFAEZT
Yo HMNEE, FESFEHERAME K. HER (GRIEME, StopIteration sy HMRH) K5 1
BXF__await () REMEFATERPISERAE . IR RAEVMENBER, MR % 2506 &
coroutine.close ()
WHESMEAEER A SR . WRIERHER, WA ERIEH FE RN % RS
fclose () ik, WRAFEZITE. RIEESTERHRLTIK GeneratorExit, MG RIVEREH
Y. &a, VESERCNESRITT, BIEERAREE).

M R B BB, iU DA AR B AR R A B A

34. thiz2 41
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3 FLENE

4
FFE KRB PAEH _anext_ FERIHH RS,
S EREE A fEasyne for iR .

object.__aiter__ (self)
WAURIE —A> 74 i RERXR.

object.__anext__ (self)
WAR ] —A~ T 2 R AF S i AU N — 4 R . MU %5 % stopAsyncIteration
B .

S IR R — 7R Bil:

class Reader:
async def readline(self):

def _ aiter_ (self):
return self

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

raise StopAsynclteration
return val

3.5 B e
TE 3.7 I 7E Python 3.7 21, __aiter_ W DARIAI—AS T3 Rxf ZIFARIT N 7 5 12 .
M Python 3.7 J74fy, __aiter  WAUREI—AFLRAAR IR o IR BT HAD X RS- F 2L TypeError 4%

.
3.44 R FTFEHEE

FHETXERER ETXURZEM—F, BREBTEHN _aenter  Ml__aexit_ JrikiEEidT.
S B R BRI Easyne with iR

object.__aenter__ (self)
ELEERMT _enter (), SUAMRHIEEUAORBl—A> 7T F 425 2.
object.__aexit__ (self, exc_type, exc_value, traceback)

R ERRT _exit (), (CHRMXGIZEBILRIE—A T F 3 7.
S B SCE BEER R — R i

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

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

3.5 B fE.
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cHAPTER 4

HAITIREY

4.1 BEFH%SH

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

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

4.2 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

43



The Python Language Reference, .75 3.9.8

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

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

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

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

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

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

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

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

a

class A:
b =

4.2.3 AEGAZEZREMAT

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

AT S PATHH SR N B i 44 25 R SE B b il E A R 4 SR R A FK __builtins_
KRB X% AT A (FEE— M O 200 Z B ) o BOATE L, 47
_ main_ EHLAIE, _ builtins_ ELREWNEREB builtins; SFE R A HAEPR), _ builtins_
M2 builtins B H S WFHP) D514 .
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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 () RRECEA N SE RIS TT AL FRAARAT 4 FK . 445K ] ALETR 25 14 SRl fil 4 g i 44 5 1A
BT, 1 B BT AN R TR W E A S, MR AE R4 20T exec () Ml eval () ik
A RSP R /AR 2w PR R E a2 250w, e 2 RIEE T M

43 BE

S 2 PP T R R I 2 ) R DA (S Ak PR DR m HA e 2 PR R — P 5 S AR BB AG I0) B) ) 7 E
FUAL, BT AR Al B0 Rl AR B sl AT oy ) A rb R A 2 DR A AR B LA AR BR BT 432
Python f#Hras ARSI ELZA T 632 (BIANFAABIRED) WmET] K 55 . Python FEfF AT PAM L raise
B RAMG | KGR . pEAAMREE cry .. except IRFPRIGEN . KB finally FAIATHH AR
SETHIRARD, EIFAALPERE, 2ToieZ Bl R AR R AR S R A T

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

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

S Rl I RIBIRAR IR . except TRSMIESLHIRI IR BT SLHIH) FEae T m Y EL .
SBIRE L A BRGNS .

P SR R Python AP ISy . HEPIA T AELE Python THE S HiHUA IR 868 e s, A
R T B S R A R 32 AT 1 PR S Tt

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

U HH SRR R ) 2 ph T A 3 S VR AR TIY FR TEAE R S R e B A T

43. BE 45
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CHAPTER D

FSNRG

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

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

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

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

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

T 3.3 R FARGCHEHASE &S PEP 302 955 B BEEOR . A AT R H S AL
— BN ARGHML sys.meta_path FEEHK. BLAN, XA @A S AN LRI E L (B0
PEP 420),

! %1, types.ModuleType.

47
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5.1 importlib

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

52 8

Python H A —FMBLERAS G, A Bil)E Ti% 268, Toieib@ i Python, Cib@RlfifiEsiil. NT
T LB BEA FRIZ IR EER , Python i85 | AT & BIREZE

PRATME A e SRS R I H 5%, FHERRE o2 H SR i SCF, HIE AN 2O AN DM T iy B
fi, PUOMBREHASR IR BT 3CME RS O 107 (EER A SOR , FRATRFARSE B X A H SR ISR 26
to. S3CFRG—HE, Wl 2REMITHN, T2 W T — BB, ibn] A 7.

PR A E RS R A SRR, (BT B R . S, R PR R AR
Beo Fealh, LATEA __path_ JEPERBEEIS PR ER .

AR B CMA T . T4 5HACUA A S2M, 5 Python FUARTEE DT A EE—B. BlaniReT 6e
FH—N4H sys WBHAR— D48 email W, XAPMEPNAH— 10 email .mime ) FEFIZ T
W4 A email .mime . text T4,

521 #H8

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

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

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

gg%ﬁf PAEL 8 5 AR H AR B A0 85 4 Python ACRB AU AR, Python REEATHA G A S A HER &4k
Vg

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

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

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

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

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

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

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

5.3 #3%

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

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

531 BEREE

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

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

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

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

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

5.3.2 EEFOIE2E

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

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

SR AT A, PRl DAIIACHT ) 2 R DAY RS 2R A9 FEL A 1 4k

53. #% 49
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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.

TE 3.4 U FEZ Y Python A, EHde e EHER M 020 %5, BB R MIBHRASBERT, Hob &
MBS IMBEIIRAE A, (HIHAL 554 Brimi b .

5.3.3 BAF

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

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

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

5.3.4 TiRE

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

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

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

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

g—

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

None,

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

£ 3.4 BUE M JUHARA AR find_spec () JFAFUT find_module (), FEIMEFM, ERH4kLn]
JIEAR S FHEE . AR SAE AR SR £ind_spec () WZEAMITE.
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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
© WRAE sys.modules WAFFERTEAMRIIBLT R, SARMESTLRFHR].

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

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

o TERLHLOE 58 MRS R AT Z 01, S APLH] & BeE S AR AR Jm e (7 L i 7 41 B AR5 o oy

“_init_module_attrs” ), {EES U )G 4385

o BT AR KRBT 2], AESLIIRPRFR OB e 42 25 ). AT RO S RATA I EAr, Hmakas
PLE BHR U N A AT

o FEMIRE T RIEI 1% 4 exec_module() BT A — M R 7E T AL AR [ L

TE 34 BUEM: S ARZC LS T INESE TR THE. XLEFEPART 2l importlib.abc.Loader.
load_module () FERBITH.

* importlib SEHLiE S FLHE R MIE . i REIITE sys .modules HIAFRMIIRA FRAFKBUHT G XA 7 i IR E S 1 2T A
PRI AT RETE sys .modules WL H & o R T RASIARHEST A, ARIERETEHAD Python SEBLHEME .
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5.4.1 N#E;z%

P2k AR R A B M T e . BT, S AMLHIJEH importlib.abc.Loader.exec_module ()
FIEHAE NSRBI % . M exec_module () 3[BT (o (EHSE 0 20

i eIV EN IR &
o ASRABIHLE —> Python &Ll (1=l N BRI SEh AN Y ) , TN EEs BOZAE R Y 4 R iy 44 23]
(module.__dict_ ) FHATHIHAGHIY.
o WERMBGR IR RATHRERIR, BNV IXGI K InportError, AdHE exec_module () WG| & HI1E
At 2t > AL R
TEWZAEOLT , AR EAS T AR R X5 FEIIE LT find_spec () J5iRFFR Il — SRS, H:
FOME SRS BBON self,

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

3.4 HRINEE: N#E e create_module () F¥E,

TE 3.4 JUE I load_module () F¥EM exec_module () Frgft, S AMLSI SN A FEMGTAEAE L
e

HNTHIABEMEBLEEE, FANH M HS AN load_module () F¥E, MR EHFEHFASHEAEL
I exec_module (), {H&E, load_module () MEFH, INELFNVZHE ML exec_module (),

B T PATRRZ 8, Load_module () JyyAANSEBL b SCHAR R I FEARIN N BE . A AH ] A4 FR A 475 2808
I, IR — LA E:

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

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

o WERMBR, MBEARDIFL AT ETMAZ] sys.modules HAYHLEL, (HELI LFES RN K
WA, H BT RS BRI S kg B 5 e 2m 2y .

TE 35 B 24 exec_module () B Y {H create_module () RE XK G| % DeprecationWarning,
TE 3.6 MU P 24 exec_module () BV X1H create_module () FEXI¥E| %A ImportError,

5.4.2 F{ER

W fd AR AL (B importlib APIL import £ import-from {EAJEE NEN _ import_ () iz
— TR, AR A 44 23 [ S U I — X RO R g e . B, AR A spam A —A>FARLER
foo, WHEFA spam. foo ZJ5, spam KfEA—F0 % BAHN FBIE) foo JEME. RUMIMAEA T IYH %
gt ok

spam/
__init__ .py
foo.py
bar.py

I H spam/__init__ .py FHUFIUATHE:

from .foo import Foo
from .bar import Bar
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WPAT AT ACHKFAE spam BB ERANXT £oo Al bar KA FRIPE:

>>> import spam

>>> spam. foo

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

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

i BGE H 1Y Python Z ARG ERN, X FAKE AT eSS NV, HELPR FRFARGN DA AEF
RS — S BN SRR sys.modules['spam'] fl sys.modules|['spam.foo'] (FlUNTE LIARAZ G
W), WEE LA R AHIER foo @M.

5.4.3 ERIEIREA

SEAMLHIAE A SR KA MR Z R0 8, FRabe ik Z . K2 Hm B0 A B i .
REHAAR UL B H A8 5 T MRHOR B R e e AR A5 E

TES S RSB o] RVPIRESHE S ARG A E 2 ()i, (10 A AR A L B ) R A A T
BRI EAS 2 18] B2, EATS AV TINBAES R, e AR SR S 0L
RN AT

R ) B UL S AE BB R __spec_ JEPEX Sh AT, A R BLEUAR 19 TR AN N A S

ModuleSpec,

3.4 BT IIRE.

5.4.4 SAHEXBERREE

AL A0 I 18] AR SRR ) FUA L A SRR RO G X 2 Jm bk, FAE N B TR i 5e
Jo

name

__name__ JE MBS B SE R AR . LA BB RAE AR GE bR R .

__loader__
_loader__ @M N FARGAEM B TR MEa 5. X EM TN, [Hivn]
TN E RS C IR, B ANSRIC IR 2 N 4 i Zds -

__package___
BB __package_ JETEMABE . HBUELION— D77, HATLS __name_ BUMIIHA91{H.
YRR MR, H__package  {HMNIZBAH _ name (. HHHARME, XFEEE R
__package_ WiZBCHZFATH, X T THUERMINVIZBCN HACH A . LR 25 PEP 366,

B EB __name_ #{ H RO FERELHGHE BN XTS5 A, M K2 X PEP 366, HIHTE S
__spec__.parent HAMFMIME.
FE 3.6 RN _ package_ FiHlY5 _ spec_ .parent HAMHEINIMHE.

__spec___
__spec__ JEIEWAI NAE T AR B B A AR IR R . X __spec_ FYIEHR E RERIHE
TAEAF 25 8 I s ey At . ME—BIBIANE __main_, HWH) _ spec_ S ELEIFIATLA

None.
24 __package__ REXW, __spec__ .parent £ 1ERLRI.
3.4 FrhR e

TE 3.6 UHEM: 24 __package_ K W, __spec_.parent &% HAERERI.
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—path__
WERBHCON . ORISR IEM A a2 ), WA BT R __path_ @bk, EHEELH
FAEARTS, HWR __path HVE- LR AT PN . TR __path_ AR, WFEEA
BN AR TR . AR __path__ iEUE A GHE T L haaih.

N OBRA N ZHAA __path_ J&@ME.
__file__

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

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

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

5.4.5 module.__path__

MEE S, R MRIAAT __path_ @M, Bt

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

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

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

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

IR E A spec (__spec_ ), FAMLHIRF AL © KA — repr. Q1A BRI EL A F) spec, &
AN FR G AR A (1) 45 m] G B HIE— BRI repr. B RF22 /] module.__name_ , module.
__file_ PAM¢module._ loader_ ffJH repr BUHIA , FFIFEAM ZIKAFE RN

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

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

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

o XFHAMFEL, (FE repr A AAEEAY _ name_ .
1E 3.4 U loader .module_repr () CLFM, SANLHIIAE GBS 5L kA SR repr.

N T I A% Python 3.3, UR NG E L T module_repr () Jiik, WISTESR Bk mifh 7y 202 Arsci i
BT VR A repr. (HEVEREE S
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5.4.7 EZEFTHHBAIRY

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

Python B30 FF “EF ISR ZATICNF, BIRAFESCIF N ARG A (E A 2 HoTR . AP e AT e Ay
-pyc XfF: A A RURIAR G AR, 0F A A LT IR A ) . pyc SO, Python Sxid i SRS JE LA -5 5 R wey
A {5 G SO P B A (L FU R SR 72 G A R e RS A TR T 7 ) AT SCIFf i 3%, Python
KEPEIFE AR A B T ISR Z A . WA AR cpyc XM, HEHAFAE Python i
REINEGAT AR MERETHAN - pye IFARBMERAT N @ --check-hash-based-pycs
JEAR AR T

A5 3.7 BOEEC: S 7 BT WA - pye SCUF. FEHLZ AT, Python HUSZHR BT IR BOREH E 77 2 AT 1A AL
P

5.5 BT HBENEHRE

TEZ BB 24 K, Python a7 A JLFVERIA W) TCS AR Ak 4% . Hoh 2 —J&path based finder (PathFinder), B4
BREEG—A35125 8 5 FEKWimport path, FAFEEEHIEE — A TEREPAE.

BT AR A B B ARE T T A BRI AR A H , RFENT4 A RIS HIE
P Ab PR B AU PR ARRY BR AR 2k H B e .

BRINBE AR 2% H B R A S8 THE U R G B R B Bir 18 3, WAL PRk SRR AL 4 Python
JEfS (.py M), Python 451 (. pyc UM AL (FIAN . so ). FEARHEREH zipimport BLHL)
T, PRIABARSL H A REE R K H zip S RS,

RIS B AR T SO RS E . BATA AFS A URL. $5di FE e i sl a] DA 40 ER 48 0 AT ] HoAd (o7
HT RN AR T RN TRV AR A f v R KA H 2B, filan, SR
FTHM % URL R4 H , AT AR S — P S2 M HTTP 15 CAEM 4% EAT o4l 1. XA (7]
WIS ) B4R Bl —AN SR R s ipath entry finder, PARE FH ARFRE—A% I TEN KR B P 45 A i
Ay,

RS AT EATEME T 2R E X — ARG, Il idmera path finder Mipath eniry finder WA~ AR K
B IX A EAT. XM BI AR IR AL, IR, BAES AR P LUEL 7 Xz E, |
KW — S 2 EIRFEEN A MY ZERN. Frpllh, THRAEERBJEN T SALEN G, EE2H30
sys.meta_path ).

MHZT, B HEREHER M E L DU T AR A A S Ay, SLhs b, WERFTEM sys.
meta_path BERETHICMERS:, HASALMERSR HERSE IR .

5.5.1 BEFEERSE
path based finder 2x S5 EHANMEE 1L path entry P17 KA E (7 E 1Y Python BEHLRIEL . SR 2% H ik
ERRIREHFMOE, HENMHALZRT I,

ety RO TCR BEAEREE , parh based finder 58U T FSCHIARY £ind_spec () Wi, [ELREEEAPSMATE T8
PRI, AT ok e SBSER AN AaT Mimport path ZEFATINZE o

=5 ' path based finder, sys .path, sys.path_hooks fl sys.path_importer_cache fT{fif]. &
YW __path__ J@MEWSHAEH . AR T HTE Hl S AMLEI S =2,

sys.path & — MR ROV E K AR5 E. BRI H PYTHONPATH FREEAS & DA M £ FhH:
Tl e ARSI BN B . sys .path K H A8 EMZAFRAE LRSI H . zip SCHFEA W+
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BRBHIIE “fIE” (B0 site Bi), B0 URL S8R, 1F sys.path PRBEHBFFH
HFHTER S A HAEHR AR S 2 o 1 i3 2% H BT R i el B 5 12 4 B 4555 R

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

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

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

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

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

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

5.5.2 BR{ZFEEHREHINL

AT XFFBHRA OB E S A, W T G SRR A S, IR AH E RSB
find_spec () ¥

find_spec () #ZWANSE, MES ABAZERESR, A (ATER) HA#E, find_spec ()
R AR Y 5E A TE I RS DA . XSRS UL B “ndkas” A (HH A4,

T S AN R Z S U B — A 24 2 [Blportion ,  FEAR 4% H 2 #4582 K "submodule_search_locations”
BN A E TR H)

TE 3.4 UFEM: find_spec () BT find_loader () fl find_module (), FWNEMELCFH, HS
1E £ind_spec () K& SHHHEH .

BIBM AR H AR A T RE S SCX N E 7 I E ) — s A SC 8 £ind_spec () o HARRE R G
7w, BN TEISER. B, WRERERHERS LT find_spec (), XS TERS
find_loader () % P24, MESABTEIERESLFR. find_loader () R[E—4 2 jEd, H
55— N 2 s 1T 55 T2 iy 44 25 [ portion.

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

AL HE RN find_module () FYEEFH, W HENARFEELK H AR N a4 25 0] F2 L3

7. W find_loader () fl find_module () [FHAFFET — PR H ARG T, FARGR L ZTH
find_loader () MAEE £ind_module ().

5.6 FIRESARG
FHRIEN A BB E AT SENL 2 F2% sys .meta_path MERMANE, , BHEEEE N B E X ItEEH
¥

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

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

5.7 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

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

from .moduleY import spam

from .moduleY import spam as ham

from . import moduleY

from ..subpackagel import moduleY

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

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

import XXX.YYY.ZZZ

MR xxx . vYY. 222 fER AT A, {H.moduleY A& AR FHEE.
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5.8 X _ main__ fJ45%EIN

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

5.8.1 _ main__._spec__

MY __main_ BAIIAILITT, _main__._ spec_ SPUIREAMVIHEGE None.

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

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

o RXHAPIR

s —c BRI

o M stdin 1217

o HEEMPERD B AR OB AT

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

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

5.9 FFio] R

XXX f 2 REH i —A~ K&

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

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

5.10 &3 30k

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

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

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

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

PEP 338 & L AR AT .

PEP 451 7E spec X G AN T X0 4 MR GRS BN . B IR B 19 R - AR STAE RS 22 1] 5 AL
il XA Fi T ARG P28 APL I B R AN R 3 — e B v
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ARFERFRE Python H A RIS FMOCR A & Lo

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

name .= othername

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

6.1 EARER

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

o WAL —ZHONEEL, 7SR EH N R

o BN, WAL SEONEFRE, TSRS PEON T R

o MW, WEIZECIRE, AR TR

%il‘ﬁﬂﬂ%ﬂlﬂ%ﬂ”ﬁﬂ%?ﬁﬁi@ﬁﬁ (Bt PRI % BEAFN B ESE) . ¥ RLAUE LENH O
AT A -
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6.2 [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, XFMFARML TR EA BT A Ak AICREERUS I A FRORK (B
i 255 ANFAF), ATREACAE i BRSCBUE SCRENT . ISR (U FRIZRALRL, WA S b T4 .

6.2.2 FHI{E
Python SCHRFFAFHRRITTHRP I, AL LAY 7 I {E:

literal = stringliteral | bytesliteral
| integer | floatnumber | imagnumber

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

JIEA 7 TR 5 AR AT AR B 62 RO RAR IR A R A A SE PR {E . 2 YO BAT MR 7 RI(ER
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—
ATCALs B, S ERRIEABI R A A

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

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

HY

6.24 JxR. EE5FUMET

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

A AR TR R

comprehension = assignment_expression comp_for

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

comp_if = "if" or_test [comp_iter]

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

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

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

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

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

3.6 Bk fie: 5IA T RS
£ 3.8 U yield Ml yield from fEfRAIREM NI CHEN.

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

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

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

F il BIRE P E PR 5

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

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

3.5 B Ehae: PR, RId PEP 448 421 .

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

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

1 3.8 JRUCEEL: 7E Python 3.8 2 Hij ) 7S o, B0 S BERIME SR . 7E CPython H, fHAE
THRGORE. MR PEP 572 A3, M 3.8 JFih, BT EPORIE.

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 AR A A T yield Ml yield from 3
1A T\

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

3.6 B IE: BIA T P A as ik,

15 3.7 R £E Python 3.7 2§, F ARk A H i Easyne def I B, M 3.7 IR, AR
RCHR R AGE ] S 25 2R il ik

16 3.8 BTG yield Ml yield from fEKGUHEHYME ML EAA .

6.2.9 yield F/ix=R

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

yield FEIR20HE 8 L generator PRI Zasynchronous generator WRHEA 2 E] . [H R BELE R EUE X R
M yield k0o FE— N eRER N yield ik XA RBL L — MR, I HAE—1asyne def
TE SCH BRI Y yield SRk ik tvRe sh B0 i 20 I A it - E i

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

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

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

T 3.8 MO B £ 1A S B U AR il s 2k s B iR A s P ] yield k(s
TR AR R R A A S R A PR AR A R A TR B

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

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

et ry SR8 T AR (B FRF yield Fahae ASRARMERAE (P25 RGN 2wl PR R tsc % 1m0 455
ZHTEAT AT, R AR SR g c Lose () J5ik. close Tk VAT HEERY £inal 1y THJHAT.

M yield from <expr> B, FrgfAyRIAALATZE— A IEARG. RAGZ AR P AL R {E
S E LA S BT AR RV . AT T send () 8 AE LA RATAT S c hrow () & AR5
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MRG0 BN SHE A T ZERES . WERARXFEN, HAsend () ¥5]% AttributeError 5
TypeError, [fithrow () FErBI5] K& B A M i

MR EERERTEET, #5514 H) StopIteration LB value JEIES Nl yield Tk X HE. B ALES]

ZiStopIteratlon P B E, W DA A g — DA iy B S (Gl A2 iR

f3 3R TSN yield from <expr> PAZBFEIEHIRA —AFEHAL
2 yield Fih AR MR EAD G M ME—F B, 557 DA .
S

PEP 255 - AR 75 Python ol AZE LA Rly 1 e 1 HFATROSEIL.
PEP 342 - ilisek M RS SEBUBVRE 192k IS APT RIEEAO4RIL, 0B T DA P T B VR
PEP 380 - ZHEE TAMRBINIEE 31 A vield from iEWMT FHIRCLA T4 MAMELL,

PEP 525 - b AR 384 MV B KO A S BEXT PEP 492 3T RIS

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 AR T IR A AT iR 251 & valueError R,

generator.__next__ ()
I8 — AR A bR B AT B0 A B IR AT 1Y yield 2k AR BRI AT 24— A il R B0E
i next_ () JPRWRIZAATIE, MHETH yield ik B ZEUE Y None. BJS SARLEIATEI T —
yield %3530, H expression list WMHLIREIZ  next () WA . WERAMEHEA AN
—AMEEH, WAF5%K stopIteration .

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

generator.send (value)
PRIZ AT ) AR AR eR A Bk — B value ZHCRFIBCH 2T yield KIKAYEER . send () ke
AR [ A R B AR AN — ML, B R A R A T —AMER 1 W 25| & stopIteration,
J:‘lU;JH% send () KFBNERMAT, EAHIPA None MRS EL, PN N EAT AT AR fE R yield 3
ik

generator.throw (type[, value[, traceback] ] )
A ARSI AL ED | K type AR S, FFaR MR AL B BRI P AR —ME. R AE %
APHET—AMEBGRE, W5 K stopTteration Fi. WA AR R BB IR AR5, 5K
FUET AR, WRE PRSI NE

generator.close ()
TE A B as B BB S W) AL B 5 & GeneratorExit. IR Z GA MR IERESL. x5k
GeneratorExit (H T R RIZ 7 ) W 5¢ ) I 2% o] ol 5. AR 2R il 7 A T — AN B, 21
25| % RuntimeError. QARSI KBTS, B laiimnE. R ENGCEmT
S EERBHE W close () NeATATE.
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B

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

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

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

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

>>> print (next (generator))

None

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

2

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

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

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

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

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

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

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

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

yield from <expr> KR UIRAE ALk ek B b 6 25 | S ETA S iR -
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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 AT 1% 5720 A2 s 2l N B RAAT Y yield 2@k 3007 B K
BPI7. YN REEMMBRBCE T anext_ () FIEWE IATH, ST yield ik X rik 4]
(] S5 R R G R BUE N None, 'BFEIBATIRFARZE AT R R —4 yield Rk, % yield Fik X
expression_list W{HSRTEMIIMMENT A StopTteration R IH. A7 WA
f%?*’l‘ﬁ?ﬁi&ﬁ, MRZ A SEREXG0R 5| & StopAsyncIteration i, fmiZn i iEe
To o
WA il asyne for JEFRRR=CHTR A .

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

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

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

6.3 [R%Y

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

6.3.1 E4¥5|H
JEAESG | R T A — A0 s — A 4 R e

attributeref = primary "." identifier

VU BLD TR — A SCRF IR RS ISR 5, ZROGRESCRRBYES I o BRI R SRk
PAREARIRAT A AR JE . XA ARl R getattr () AR EE L AR EIEA T
A, W51 % AttributeError F& . BRI, B AR EFBUFMEAMRILR G E . X7 — &
PEG I 2 UORAET RE AL AN AR 52
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6.3.2 #HEY
XEFPH) (P4 JTEaER) s (73 AR BRI 1 ke AR B0 22 T4 Hh P — I

subscription = primary "[" expression_list "]"

WG 5 B0 5 SRAK R — A SRR RO A R X (B an s R s ) o T E SCR xR AT o E
M__getitem () JIRRSCRAMBERIE,
XEFNEXTGR, AR G SR R A

RO MT, FIRABNFRAITORAE— A PAIZWR T SR ARG, SR S AEBR I gk Hh 2 s ot
WRE. (REATNFRN—ATTH, BRIEHH LA —I)

WERIERCAFA, FKASNIFRDAORIE A — N — R (I

TE AR PR LE PO P R B S IR IR B 2k (Hg, WEFPSIFTHRMIIN__getitem () J5ik
HOAT AR RTINS EEOR AT Tahn S (XFE x [-1] kil x PRYRIG—I0). SR EDAUN—1/)
TIORGOSk R AR S i R I (ANFIFIRED) o i TXE b S R 1 SCREA
ETXRI__getitem () Tk, FEHERMITIER TRGER AR .

FARITLZ AT TP A BR ISR 2 OO — NP AT 74

MR ER B MR ESAE - ZRANA SR, BB E XA
it class_getitem () RITIRRSCFFHIIERIE.

6.3.3 ¥k

DIRRAE AN R (PR JCENER) R S E B Nt YR AT AR X DA IR K e 1
BRI HAR. YIR BAEIT:

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

BEAR ) IE R AEFAFAE — B AT UREF SRR R U 7512, R ATl B A
W PABRATA Y o O TN ARSI A, Tl E SCR U DU R ST T AR AT A DD R R T BRI
P SC (D) R 8 FAR S EFR It )E T e i) .

IR B8 SCANTR Bk e T B 2 — AR TR TE U0 4 81 R R A 5 0 B EAT RS (45 Al I A
M_getitem () J5iK) « WMRUINIIRQEED—DES, WK — 05U )7 Wi T,
MG, B AU R IR S PRI — ks, WIS xRk 0. — MIEaD) A 195
Btk — MRS (B WArE R R4 —37), WA start, stop fll step EIERF AKX
Freg Rt AR RAE, Ak 1] None At

expression
expression

expression
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6.3.4 AH
JIr VR Y B T RE A ZS 1 — A8 22 SR PAT— A RTTRIRS G (BilAn 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 = identifier "=" expression

— AT AE AL AN S B T SRS NI S AN B W S

PR BLA R A — AR X S (P SRRk, WEREL, WEISEE, 05, REpn
VEPABATAT A call () HERXTZRERIFRANS) . I S8EGE 2R sigekE. 2
5] % #E S —Y T fRIE I parameter 53115 .

WRIFAE R TSR, BN STl AT RER IO I E SR HoE, NS RIE 2 ()
PR WA N MEES, WARFENTAR N 26, K5, TN REFS, SRR R E
FOOP R 25 (AERARIRAF 5 55— IE SR MR G 25— 2S00, RIS ) o« AR C R 7,
M&51% TypeError . BN, FSEEMASMATIE (BIREAHN None MAIHFEZAL) . 4T
AZROEBISE RN, ORI TR 25 AR R ol U SCROA I BOAERIE . (R — B OB RO
SABOTE; Ht, 420X X AR RO AEBNERT, 52 BUTA R E MY 20 S B AR T8
Pt SXF S DLE R Y 28 . ) MR — RIS A T E BN, W&51K TypeError Ji,
MM, SEFEE ARSI R LR S H %

CPython implementation detail: 3252 m] RESRALAT B S B0 2 PRI N B R %L, B EA T SCRY B 3%
GTA “aa”, FILAREA A EAIRMES . 7E CPython 1, DA C 4B IH-fif] PyArg_ParseTuple ()
RARATEL S BT oR B S Bt T X A I

WRGAEKIEASUE NS WA ESH, F25| K TypeError 7 H, RAFA PN IEXSHMLEN T
*identifier AJ¥k; fEMLIEOLT, RIEASHMFEZ - MEE TZRMUESHEICH (MREHEZ R
(i ESHONA— 2504 .

WIRALA KB FESEEA 52 IERXSHAR, ’e5k TypeError 34, BRIEA —NEXSHMEH
T **identifier ¥, KIEXSECRHERZ M T 2R XBTSEN T ((H XEFENETTSH
(HAE R SAEXT R ME) , ARBEAR 24 KBTS HOA—A4 () S5,

W R B A I T *expression M)k, expression WMARAE N —Niterable, K H 1% SIS TT
EOWMERBIMIMIESE. T £(x1, x2, *y, =3, x4) {H, WE yRMEN—DFH I, ..., yM,
MEREN T — A M+4 MBS 1, x2, y1, ..., yM, x3, x4 [THH -

EFEM — A G E B IR *expression AETREH T XM REBFESH 2 B, (HESTEXLHTSE (VA
FATA] **expression B4 - WWRC) ZATHAbEE . (R

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

(R ItakRED)
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(£ 50

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

HE [ — AR H [ B 7 S 40 *expression ARAIFAE L, NILSE PR EXFERYIRIE A & 4

IR BL T **expression A3k, expression WMIURIEN — A mapping, HNFSGAIERH
SN KRBTSR R — D R OAAE (A RTS8, 8Ok A S — M), W51 % TypeError
j?‘f%’o

)i *identifier B **identifier AFAMIEXSHA RPN ESH MO F SRR

TE 3.5 MUHE o pRECE AT RS ~ A x> Prfl, (B SEOTREIRAE BRIt (%) 2 )5, 1 K8
FHHTREIRAE TR (¢ %) Z 5. B PEP 448 Lt dHt il .

BRARS A T R, WA AR SAREME, REERATEE None . 3R I TH5 7 AR T R R X5 36
A,

I EC o

e SCehBe BRI lhAT, IF I AR AS R . ARSI o — R R B S 408
%ﬂﬁﬁj?ﬁ}%&; FHERER S 0L 3 408 S —45 0 SR IAT ret urn BN, o IHCHE @ s 50 H R ]

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

el Iy 1 iﬁ;*ﬁﬁ?ﬁ@ﬂ%? HE SCREL, [ HAE A SEGI RS RN S B R L —0: ZSLBIR N
F—NSE

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

6.4 await FRixxX

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

await_expr = "await" primary

3.5 FiE.
6.5 FiEHH
REIESTRF S BAE e M —TE BT IR (B0 R B S D —TTB SR . AT

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

I, RN 2 TS SRR B R AR SR [ 26K A (R & WL A sk
IR ) : —1%%2 G -1,
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s FAT S A SRR N pow O BEULAAMIFIRTE S SRR e SR T A SR e W
RIFTTIz 5. BESHS SRR, SRR 2R,
FRELLS, T2
[m]

X int KRB ERAERL, 48R RA SRR, BRAESE A2 HO8 8
Bl float ZERUIFHr i float RAURYLER . B, 10%*2 3% 100, Ifjf 10**-2 3% 01,

0.
X 0.0 T B BERIZEEHSE ZeroDivisionError, ¥ EMIT 0B EIRKIZBE R IR E] complex %§
fH. (FEFIIRA T X5k valueError., )

BAsFAF il RR I __pow__ () JrikR B E .

6.6 —TEARMNEH

A BN Sz 3 2 A R [ 4 e gk

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

HHE) - (E) s T &P ARy SR E; xsfBrlilid  neg () FFROTROREE.
FH P + (R BHEAT L EHS 1 T 280 sl pos () R ERER.

HHP) ~ U B EAFaN RSN U . < FEAEUOE XN - (x+1) o B REATEEEEE
BT __invert_ () FRERAVERHE NS .

TEFTA =FEL T, WRSEIFBUAIER, 51K TypeError 7.

6.7 ZRBREHEF

TR AR E LRSS W RIS AT A TR E AR, BB AT ASN R
AWML, —MERTREBZELRF, H—MMERTINAELE R

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

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

IBRAF * GFF) i th SRR . WA SREE AT, S — SRR 75— S b
ARSI o FERT—FEDLT . AT R R BUR IS IR . (EfG—FPIEOL T, RAITF P E SR ;
R T SRR S RS

Mz BRI AR mul () Fl__rmul () FEREE L.
IBEAF @ (at) W) B AR T AR . %A N & Python ZRAYSL P ILIZ 54T
3.5 FriRYige.

B/ (B AL/ /7 CBIR) Kt b SR . R0 SECR e o R 2R 20 . REBO R S i th— 1>
float {f, BEECHBEIRN G2 BEG BRI SR M 1 floor MBI THARRIEMEIR . RATHIEH
5| % zeroDivisionError Jif.

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

BEAF & (B Fif b S — D SERABE A SEM R I WM EF S e o m R A, G280h
ER5| & ZeroDivisionError BH. SETPUNESE, FlA13.14%0.7 4T 0.34 (B 3.14 &F
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4%0.7 + 0.34), BEEAFMERIIE R S5 TR E0 (BURAE); S2RMAXME—E /N T4
AR XHE

B SEEEMABATES A SR x == (x//y)*y + (x%y) . BCAMEG: S T8 P B e
¥ divmod () RFINHAT: divmod (x, y) == (x//y, X3V) oo

B TRTBEERA TG, BRAT s AR R EE THATIHR W EF R (FRIEME) . A7
WAL ANER A S L Python JE2: 211 old-string-formatting —7 .

IAZ BRI R __mod__ () F¥ERHAE Lo

%%g%}ﬁ, BUEFATH divmod () BRECRBOE N TR AL WERA WE W DA abs () BBCR LA
PR

IBHAT + (addition) K i H SR . IS REE DAE N, SRS P81 e —Fifs
DT, AR o A R R B R SR . FESS— RS OLS , RFHATIR SRR A

Wis BRIl AR __add () Ml__radd () JF¥ERAE L.
BEF - ) K B B H % . WSRO eple o R 282
Wiz Rl AR sub () HYEEAE L.

6.8 BiLER

BALE SRR T A

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

XEE R Z BB ENSRE SRR S GRS S8 En LR
WasB i AR 1shift_ () Ml__rshift_ () FEREEX.
%% n (i NP pow (2, n) R, 228 n figE XA TEPA pow (2, n) o

6.9 —XfiEzE
=S U % AR e

and_expr
XOr_expr
or_expr

& BEF SN LSBT AND, SE LM N ER N EL P DM NEE T__and ()
B rand_ () FEEITERT H E S

~ BRSNS EITH AL XOR (5 OR), S AHER B E Kz — D ER T xor ()
% rxor () ¥REHYERE E S,

VESK abs (x%y) < abs(y) FE8E s B, (HXFFPR AR, mT&ARIEE, AR LRy E. B, BT
& L) Python % £ 4k —4> IEEE 754 XURSBEHME, M T -1e-100 % 1100 HF 5 1e100 MMM IESRM:, HHLHRKZE -1e-100
+ 1100, XEEHME EIEFST 12100, K math. fmod () RELER NS EA 55— ANSEMRIRIE Gbk, I RRE T ¥
RIE] -1e-100. =X 0 e T BRI B

2R x B IFAEREGET y BEUE, Wl T ARALE x//y ATRESH (x-x%y) //y Ko TEXFMELL T, Python 23R [] j5—~4%
B, PMELHFS divmod(x,y) [0] * vy + x % y R =

shift_expr | and _expr "&" shift_expr
and_expr | xor_expr """ and_expr
xor_expr | or_expr "|" xor_expr
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| IBEAF XX HSHIATE AL (FIF) OR, SHLH B E P2 — DI ERK T __or ()
B ror () FEERITIER HE SR

6.10 LkEEHE

5 CAJA, Python HHETA HWEGZHRIMSEHME , RTAEMEA . BASALERE . H—5 C ARZAALET
a < b < c EAERIEK LA G ARTA MR M 5

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

HAGE T AT A /R True 3 False. [ S0 % kb ik T AEIR I FEAT /ARG, ZEBCAFAL T Python F45
#/R3E 1L F SO bool ().

HRIEH W DMERAIE, Pllllx < v <= 28T x <y and vy <= z, [Ty APORE—R (HLEFF
HHETY = < y HNEN z BEARSPORIE) .

IERA PR W a, b, ¢, ... y, 2 WX opl, op2, ..., opN HHIZHESF, Wa opl b op2 ¢ ...
v opN z % T a opl b and b op2 ¢ and ... y opN z, AREEETEHINESIREZ HPoRE
K.

WHYEE a opl b op2 c NEWRETE a fl ¢ ZRIBATEMEE, B, Wx < v > z XFEMEEZTEEG
R (BAAWEAKEE).

6.10.1 {HLLE

BEAF <, >, == >= <= F | = LR DU RIE. PRI,

A LG R —EO U REA A E GEARBFFRRS ) . W R{ETE Python Hig—HI4 A4y
s BN, XRAEF A —TER T k. H., SREFEAERBATRE R E T, Fland 4
%ﬁﬁ@fﬁ%ﬁk% HBEHE AT T — R XTSRS . AT DATA A I 3 5 S IR S LU ) e
ESCT R RAE.

HI T RTA KA Z object By (EHEEIAIE) TRAL, BAIMM object R T BINMELEAT N . JAUAT VA
WIS F G A AP 1e_ () KEHCHWEAT N, FEES AR TS,

BN — B L (== F1 1 =) BEFXRRES . B, BAMHERIHES A0S0 — 2 LR 45 5 A 55,
HA NIRRT T — B R S5 R A . FUE X R ERIA T M R S LS A B I X G 8T 1% 2 H U
Bl x is y EEKRE x == y).

WIFHEL (<, >, <= fil >=) BRIAEA L R 25|k TypeError. HUEXFERIALT R0 i A2 Bk
b5 — S R A [ A

BB — B AT R, A ARSI SEG R R A, X T REANIE & RS ST 2 G L
HAETEN SR, XM RBITREE S B O ILRAT R, b b, 52 BB S X .
PARN AN ERRGA T i E BN E BB AT .

o NEBEIET (typesnumeric) DA FRUEFEZT fractions.Fraction fll decimal.Decimal RJ 4T
PRI TR B LU, Bl AMBR R S EOA SRR T B . FESRTBUA BRI A, BT 3
(k) HUNIERETT R HA B RERERR
B F{E float ('NaN') fll decimal.Decimal ('NaN') BT, TAEF S B FERHET
B IR MR i — D R A SRR A T EA S T HE 5 201k, ik x = float ('NaN')
M3 < x,x < 3fx == xHPRHKRMAE, Mx = < WHEM. T RHEE IEEE 754 73R
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* None fll Not Implemented #{:2 FBIXR . PEP 8 A FABIXF G LB 24 gidid is B is not
AR TIaFATHRIEAT -

» ISP (oytes B bytearray HYSEBI) nIEA IR PN RIS AN B . AT T H R A2
PR T LI T LA

. ??;’f% (str MBI fH TR Unicode BT E (WEBRAL ord () MYZER) 5 4P 2E AT LE
L&
FAFHRI LIRS S RE B LA

* J¥7 (tuple, list of range FJSEHI) KT T8B ARG HLEL , range i —ANBRE A SZHRFR T EE
8o DA SRS —EhE LRSS R R A, BRI L5 & TypeError,

J7 AU e e 455 S PR R T I T A g P B A 7 B )RR B DR Al . S
FFENTREBE [ — X RAAHSEAEA I DASE THE A TR BRAEF E AT TR A AR

P B2 AR [ B 7 ML BRI A T

- WNZUEAEAE, BTN RIZEAL, MEHE, I BAEXIH N A E AL (B,
[1,2] == (1,2) NBYE, P RNERRRE).

- Xﬂ‘?fi%ﬁf?thiﬁw@%lﬁ%, HE S A — AT R HE PRI (Bl [1,2,x] <= [1,
EI’J{E;EXETY‘PFE@) o WERXMICRAAAE, BN Z LR (Fl (1,21 <
1 2,3

o PIDBRES (dict BYSEH)) A EANEE, 1Y HOCY ENTRAMIFER (52 1) Xt BEAMER—EUrE LR
HLE H R

WP (<, >, <= F1 >=) ¥5| &k TypeError.,
* 6 (set B frozenset [WSEH) AIHEFTIBLNFFIES A BUAY LLEL

EANH BB EATE O T AR . XK RUA E Ly (Bl (1, 2} f (2, 3} B4
EAAME, AR T4, AR . MV, SA AT E VR AT 52 aH 7 I R AL
WA (BIAnAERE H—NMEASIRIEHN min (), max () Fl sorted () AR AR E LIIEER) .

LAY BRI HoT R B R
o REFHMNERBIEAEI R T, HILENSHREIAW T .
TERTRERE DL, P A SO R ) L ERA T oA B B 224 S 6 — 5 )
o MR %2 B R . #AgiGid, A8 R RS LRSI B % AH 55
x is yEMKEx ==y
o WRIVZERFRET . HATEYL, T A FIAK %A [ 45
x == y My == x
x =y fly !'= x
x < yMy > x
x <= yHfly >= x
o W MNAZZ R EIRR). NA (RIE) Bl 2m Tik— 5
3 Unicode FRiEIHHTIX 4> A 4s (1401 U+0041) A1 3 %5 45 (BIA0” KREHT 74 A”). BIR Unicode Hi K 284 4540 L —4
TR, (BAEAE — Lol R A5 AT i o 2 AR L LB Ak EoR . BN, 45 WA B I R SHr T 78 C” aTAA
U+00C7 B 7 L fA BRAS TR F 45 R R, AT RAH —A> U+0043 1547 L A shF 75 (REHCT F4E ©) i b—A> U+0327 B AL 204
FAF AT AR FIIRER.
XFFAF, BB 4% Unicode TR MPATHUR . X PTRES B IR AR EE. BT, "\u00C7" == "\u0043\u0327" 3}

False, BAPINFAFHEMCER— MG TA WA IR SH T 78 C,
%&Tﬂi%?ﬁﬁ%ﬂ (BEAF NZEA T B 3) W4 ee TR, B unicodedata.normalize (),

6.10. LLEHEE 75
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x>yandy > z@BKE=x > z
x <y and y <= z BHE x < z
o JIE) OB VA% S B AR U . AIE T, R AR %A R R £ 2R
x == yfllnot x !=y
x < yfllnot x >= y G FEaHy)
x > y flnot x <= y (WF5EaHF)

RGN FRIE N T afirm 2 mig (AFsmIEEAamSBU). 53S0 total_ordering ()
E YRR
* hash () WERMIZGRGME 8. HFERXTRYZEERAMFERGAE, SEERC A TSA .
Python F- A5 il 2RI LE—HMEALN . Sebn b, ARBCFERE — A E X LA Y 1

6.10.2 RREAEH

BHEFFin fMnot in HF M AN, 0 x 2 s AN x in s KN True, FHWAH False. x not
in sk x in s BURJGMIME. FrE WET IS GBI I SRR Iz 3, X2 Ok in 4G
HEGHBERE. ST list, tuple, set, frozenset, dict By, collections.deque XA A AR M, FIAK x in v

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

MTFAFRFIFAERRAORYL, YK HALY x 2 y TR x in y 28 True. —PEMAVREIIRZ v. find (x)
= -1, PR RSB AT HALF AR 75, B "™ in "abe™ $fiR[E True.

XFEXLT __contains__ () FERIHAFAE LR, WK y.__contains__ (x) REIFE(EN x in y
kA True, HNR[E] False,

WFREX  contains_ ()HEXT __iter () WA EE XKW, WRAER v RN =L T
iz iEEENA x is z or x == z HH, W x in vy K True. WRAEENWIREIG] L TR, WEEH
Tin Gl & TIZRHE.

a2 IH B AR R —DNEEX T _getitem (), WY HACKYFEEIEAREER S i (il
fix is yl[i] or x == y[i] I HEHAE/NYERT|S5] K IndexError Rl x in vy 4 True. (AN
REVR TAEATHADSH, WERT 0 51K TIZRH) .

R not in Yo SCNEAE in M ZHE.

6.10.3 #RIRSELE
ERAT s flis not HTRIMRAFRAS: S ALY x Al y R F-XRE x is vy HEL —PXRIFH
SN 1d O RECRHIE. x is not y & EMRAEHHE.

S T A BRI . ASIRAIR A SRS B, IR RES TR B R T £ s BRI IR IER TR,
BN R 2 Sy BB 2 M LR R Nt . S E R E R A KBNS
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6.11 f/RiEH

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

TEPATH RIsERER T, 304 FR 81 TR E A e, PDUNESSENT M R(E: False, None, ff
BRI TE, NS FHRMESe (OREFAE. ol PR, 7, S5 5%58EE). Ira HAaE
BT M EAE. P EE SO ZAGE AL bool () F¥EREMHZ .

BHEAE ot FAERS BRI 774 True, HWP4 False.

Fiki x and y BN x SRAE S AR x R ERGR [HZAE s SR y SRAE I IR ] H 5 A .

Fh x or v 1IN x KRG A0SR x HEIER FRZAE s 50X y SRAE I & [n] Hg5 R .

R and flor AR HIHR B AEFETLULAUN False il True, TR EIHRARKMENSE. HITHZ
HER), BRI s A4S HA g I g B BB 77, FkR s or 'foo! H AR
BIMEH. HFnot oA —NHE, NeHESECH AR BSR4 HE/RME (Fl1, not 'foo!
il False ik ')

6.12 IR{EZRIAX

assignment_expression = [identifier ":="] expression

WA ZA T (A7 I XU “rn 44 b7 B R RIA”) K—expression BHL—Aidentifier,
AR [Flexpression HHE

— A DL B A AL R DU I DRk S e

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

BCE AR A L BRI SO IR e

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

3.8 BT EE: WS PEP 572 T A RIR(EFRIAX TR -

6.13 FHFREX

conditional_expression
expression : conditional_expression | lambda_expr

s CAMFRCY “=JtaBAF") fERTA Python iz 5 i HA S (IRAY e -

KA x 1f C else y BIGRMAEM CiidEx K. WK CHE, x FPPOREI R AR HIHRRS y oK
{EFFaR ] HAE

W25 PEP 308 T A X AFRA TR

or_test ["if" or_test "else" expression]

6.13. RHEFiEX 77
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6.14 lambda Fixx;

lambda_expr = "lambda" [parameter_list] ":" expression

lambda 535, (G IR A lambda 17 ) 4 F 10 82 44 K3 26353 lambda parameters: expression
PR —ANRBOT SR . AR RS BAT R ZALT AR 5 = SR R

def <lambda> (parameters) :
return expression

WS BT TR RSBV EAIE . TRl lambda kU020 8 BOR BB AL S5 TR A BlhRTE .

6.15 RiER IR

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

B AR RAR G R, S 2D ME S FREAS AN oo ST R SR
RRE UV DL 6 SN L Y Ve SR o S S

—ANEE ¢ FOR Tk RIF . HERVEBU U A iterable, ZATEH G BRI R I FH, H ot
BT AR R e SRR A2

3.5 Biicfe: FahAB R PR ARSI, RIh PEP 448 4211 .

RS (A oAl (SR £6)) T2 FEITA AR oL N AR ] . B R R 5 1 Bk 2R
BAA @I, MR ERRBANE. (Eed— a0l M —NAEAERRES: O.)

6.16 RIENEFF

Python % M 7 22 47 B P % 28 FORMEL. (B RAEXHR(E BRI, A M &S T ZEMBeR .
TEPA N IUATH, R s RS R SRR SE I F BOR 1 -

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

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

"N &%} The following table summarizes the operator precedence in Python H 3z AT UL SR AT T 845, M
mREg (b)) BRI ed (g ) . AHIE BTk s BT BA FHREE e . Frdkig st
MG, SMNEEAYE ZItEE . MFERITTENNEEANAE R H (R TREERMNG R L),

TR A AR S A A R ek, IR I aiE 5 — AR R A A R IR

EEFF ik

(expressions...), E NS ERR, FRER, F
[expressions...], {key: value...}, | 1B/, £5ENR
{expressions...}

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

await x await ZEi57

o ER

+x, —x, ~X

1B, i, #%079E NOT

* @, /. //.% Fe, HRER, B, R, A
+, — TR

<<, >> F2 2

& i 5 AND

" Fi v 55 XOR

| Pk OR

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

FBGZIR, AR A D AR S A6

not x /R #Z4E NOT
and /82455 AND
or /K% 45 OR
if --else ek
lambda lambda ZiA=

= RSN

S RABFAF * - VN BT AEHA A SRR B (- TCiE S, i 2% -1 4 0.5,

6 % SRR TR T & F 2B R0 T2t

6.17. FHFMER
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CHAPTER /

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

. FkA R AR

expression_stmt =

starred_expression

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

7.2 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

| mxm target

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

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

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

MFGRIRAER AR ST A& T RE S 807 365 N, R DU 7 G e .
* MR B ERNERATIZS . "TAEETRIES A E—B iR, WREXTRRES % E xR,
o TN XSGR A 5 B ARSFAH IR TR S X BT A A T I R 4 %o
INAIEIS R
- WRES R G —AWAH B SR EAR, X " BiR: Wzt 2005 H b
B I — R ) TR TR AR 5 o T 2 RS S T V) S0 4 A A 45 P I e TR 4 o 2
HbrZ Birg AR %A SR R i IR BB ELSS 2 B AR Z R AR . AR5 AR
RTINS FRFBIRE LA IR H bR (ZFIFR AT ZS)
— AN AR R A S H AR FRAR I AT R G, X LRI 4 A A 1 T B
ZERT I H A
XFRIRAE L B H AR RV DA R 7 B I E L
o WERHEARIARRSF (255
- WRZAFRAR BT Y R g lobal Bnonlocal iEAIH : A FRIFHLEE ] S Hl /By
PRSI
— N ZAIRRRT S E B A R 4 S B non Local FiRffi e I AMZ fir4a 25 R4 .
UNARAZ A4 R 40 WS B EH 00 o X ) BB B0 BT 40 %24 R i 5 | T S 22
1 OZAT ARG AR HATI R (WRAEAE ) .
o WASZAT S REMEG I S ERRIA K DPORE . BRI AR TR R RS A
W5 % TypeError. AR PER I AT KA SIRE L TR R IR T IR TIRE, W4
51k 5 GEH BN AttributeError HIFARIRHIEK).
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R AR GO R B HR RS | AR AT A ARt B, WA ISR K a . x AT RATI 15K
BB (AERSEHEEAAAE) RIEE. ZEMBERR a. < FER2B0E NSO RN, HAEL B A%
LBEE. I a.x AU B @ AR A JE AR Ik Chs i — 28wt W2
BT S B R AR E 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 M Td g rE, BN property () BIEIFFALEYE.

AR AR — AR 5 PR SRR S POR . B2 ARSI R (BInsER) B
—ABRETSR (BINFd) . TR, ZHIRERIER SR

R BCA— AN A P AN G (BINsR) , RO 7= A — 4. anECh SUE, R LA
GERAELIUN — A/ NTF PR B ARURE, A RHEBORER SR B B E R 55 1.
RRGIBEERE, fF251% IndexError (AHHMEBUT S GE I SR A MBI -

WIR R A —BgExT g (BT 8) , ShEURATEAT SR i R AU A IR A, SRS 2
O —AF IO 2 B 52 B SEMERS o X T DA e— BT SRR I PR AR [ B, T DA
SEARA B (AR EA M EER EAAETE) -

XFHPE TS, SWB__setitem () FIEHMEHE LK SEL.

IR EARA— 0 SN PR R RE X SPORE. B2 E— DR (FInsR). #
WRRAEX G2 B 22— IR A P A B 3ok, NS ERGR AR BT FF BOR(E; BOA
(EHA AN ZBFFIRE . BRI FER 2 A AR — RO e, W EPaRE. K
BASYHE ENT NP ERIFXE . ), KRR IR AR E 7P I TR i 0
PIR B BT RE S UE PSR BEAR TR, X A HARFP S AR vRR I D0 T ol Ae H AR S I

CPython implementation detail: 7241 sCHH, H AR RTARCS 1R S kM AR, T AE ST
B A U B R A, S EOR KPR B A5

BARIRMENE LEWE LT R SATANESE “FK” #1711 (Blina, b

= b, a [ZHRMAZLER
HAEMEA A R 2 I 2 N E RN B AT, AR NRE. B, URRPFEAT

fH),

I [o, 21:

x = [0, 1]

i=0

i, [i1 = 1, 2 # 1 1is updated, then x[i] is updated
print (x)

S

PEP 3132 - §JE n XU R I X *target FRPER TG T .

7.21 EEREED

MR TE AR AR BRI TE A R s BRI ) Ao — 1A

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget = identifier | attributeref | subscription | slicing

augop — nyi—mn | n__m I Wk _n | "E=" | "/:u I "//:n | no—mn | Mk kM
| "y s—n | Nog=m | ne=m ‘ nA_mN | "|:"

(BZFR 2 35 T fla =S ke L. )

7.2. REES
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SR IRAELTR R %) AR AN RSN R (S8 IRETH AR AR, AIE A RE N ATIEORAFE) , XM
BB R ARE AT E M otz ®, HHEPRIRES R H iR, BRI SBERE—K.

BEIRIRAETE BN < += 1 APABKEy x = x + 1 FAERRUEIFARSE SR AROR » AE3S SRIBE Y HCA
x URPORE—K. TH, fEATRMREL T, Shrinzie e drn, Wt A ald P Hxigdf
FEHIRES BAR, T2 BB SURR 5

AT EEIRAE, SESRIRE A PR Z A0 ZFHR(E. B, ali] += £(x) Bk alil,
IRJERY £ (x) SRIEFFRATINA AT, RIGHEPRE R ati],

B A AN A T IR(E 4 TN Z A HARRY IS B0, 39 a8 m) B W (R 5 Ak 1y 255 St D R A ]
Kb, BT REAAE RERIET TR BIAME DL, HSRIRETE AT —otis SR S —oss A

T RIET IR AR, X H BRI X T 5 Ao 50 ) & b o B IRREE T

7.2.2 FHEREREIE D
b RBP4 R TR PR T R 5 5y — P

annotated_assignment_stmt = augtarget ":" expression

["=" (starred_expression | yield expression)]

HEEALE o) B ZRHET URVFERAS H AR,

X B4 FRAE IR F AR IR OL , AR A SR s, AR BRI AF A A FRIR I S B A
BUgtk __annotations__ 1, i@ —ANRARRMRR (WOARA SPREER) BT EIBOREARER 7L It
JE A ] HAE SRS TT 4G AT ISR S A B it & B sh B .

XFRFRR AR H AR oL, AR RAE SRR, AR S WORME, HASRIT

w&—&%%E@ﬁﬁﬁﬁWWﬁﬁ,Mﬁ%%ﬁﬁ%%ﬁ%%%%%oﬁ&%ﬁ%ﬁ@ﬁ%%ﬁﬂﬁiﬁ
FERAE

WEIRAFAEA T30, bRy R SAEXAR R B (WERIE ) PATEPRRRE . Wk ER R H bR
FHFANGAE, WAREESSXT HARKRIE, HRGAH__setitem () B__setattr () W,

UL

PEP 526 - 8 wbpiE A5 242008 0 AR AN i (W E AR S AISLRAR &) RAWIEE, MAFE 2T
HRSkR I TEE.

PEP 484 - JRMEER P2 UM T typing BHDAE R BIFREFEALFRE )3, W Bk S A T 20 IDE
i

1 3.8 R HC BUAET A AR R RS LV FAE A L AR R R A WA B . 2 i, FEeEaksl (Blank
IS HICHHRIEX) SRR R.

7.3 assert &)

assert LA R F A AR LI 2 10 T 75t

assert_stmt = "assert" expression ["," expression]

A EE I assert expression T
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if debug__:
if not expression: raise AssertionError

P assert expressionl, expression2 Z{fT

if _ _debug__:
if not expressionl: raise AssertionError (expression2)

PAESEMIEA R E __debug__ fil AssertionError R HATE LN ELR . E4HLHp, NE
ApE_ debug_ fEIEHEULT N True, TEWSRIGAIG False (R AFQATIEIN —0)o AIRAESIF N7
RAUEAL, BRI AR A 208 assert 1A A AT IS o 353 B AE S D15 B A R Ik sy AR
i BRI HB B — RN .

I{ES __debug_ RARIAI. RN BRI ESTERRERR RSN E -

7.4 pass iEH)

pass_stmt = "pass"

pass e NEEAE - BERIITH, A2 KL Bl G S IHE ERE—FEREIF AR AT
Ak RIS (5 A,

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

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

7.5 del &4

del_stmt = "del" target_1list
MR 2 ), SWER € X AR KM AR R3], Rl —SR.,
H An 51 2 SR A 2 A5 i I A B B — A H A

FRREIIERRS AR el 4 R iy 44 25 () R RS R A PR 0, AR A 5 R %A o 15 A e A — RS
Bffjglobal A INEL. AREAFRARPEGEE, 25K NameError.,

JERIES N SN AR 2 BB A A L SR 45 R — DU BEARSE M T IR — > T 26 2L
2R (HEMEX — S i R MR IGER) .

£ 3.2 MG FEZ BIRAT, R — AR E Db 5 dr Az B, MR A SRl 44 25 1)
e A
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7.6 return &4

return_stmt = "return" [expression_list]
return fEEE LRSI BT RBUE I EmAS, Aa b BT 08 LB r M.
ARG T HA AN, ERPORME, BNPA None B,
return XEITYHIRERA , FHAZKAIIE (3 None) 1 MR I

Y return FHEGITAGE—AA finally A try IBAIN, % finally FA)SEHHATA G FHEIE S
FFZ %L -

TE—AERERRE , return HAIFRE R IR S8 stopIteration #51 % . REME (ARG
W) S84 VE— NS B kM2 StopIteration il StopIteration.value @,

NP R kg, — W return HA)FRR TP A AR C 58 BT RHF:3 StopAsyncIteration
?ﬁ%l?’i ﬁ/l\jlfﬁflﬁ‘] return iﬁ@ﬁ%ﬁiﬁ%&@ﬁ*%%ﬁiﬁ%éﬁgﬁo

7.7 yield iE7)

yield_stmt = yield expression

vield EAITETE AT yield fik X, yield i A WAE BT 43500 vield ik b A6 4AY 1
. B, DU yield it

yield <expr>
yield from <expr>

HEFTLATR yield 2k i)

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

yield Fik s URITE A (UL E Lgenerator eREINE T, I HLAUE T 1A s eR £ BR AR N B . TEBREOE SO il
I yield g ABERS% 0 SCRIEAY 2 As rias pR KT A3 R 4R

A Kyield il LN TERMATIE SR yield 75 X —7.

7.8 raise &%)

raise_stmt = "raise" [expression ["from" expression]]
WRN RSB, raise KFFTIR AR TN — 0GR 5 . Q028 2 VR Y I 35 30 1) S+
#, FFL251% RuntimeError RA/R IR,

TBWETE, raise 28FHE—NRIBAKENRENNS . BN BaseException BFRELLH]. WNHEE
A, YR S AN SRS B IR IR T S

SR XA FE SO, EREHA .

Y| KA & 3 S QE A IR SR RIKBI T 5 __traceback_ JEME. ARWTABIH—
ANFHEIFFIRE ] with_traceback () FHE (%7 ERFR Bl F—S# L, IR R Gch 2
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) BCE A O, PRk

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

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

>>> try:
print (1 / 0)
except Exception as exc:
raise RuntimeError ("Something bad happened") from exc

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

The above exception was the direct cause of the following exception:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

WSR-S AE SR AL BIER S finally clause: 55| %, RMUAIHLEI S RSHIAIEER . 2 Bi8Y 55 Kok
KEREH FH ) __context__ J@:

>>> try:
print (1 / 0)
except:
raise RuntimeError ("Something bad happened")

Traceback (most recent call last):
File "<stdin>", line 2, in <module>
ZeroDivisionError: division by zero

During handling of the above exception, another exception occurred:
Traceback (most recent call last):

File "<stdin>", line 4, in <module>
RuntimeError: Something bad happened

S FRE AEAAE from FATH R E None Al CH i A -

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

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

BRI L ERTER R, AR BT ey 33 & 8.
TE 3.3 UH B None FAE AW FAE raise X from Y i v,
3.3 FiIhbE: i _ _suppress_context_  JEMSRIHIREE R EHSIER.
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7.9 break &%)

break_stmt = "break™"

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

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

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

7.10 continue &%)

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&4)

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 | "."+

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

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

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

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

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

from JEAHH 1 AR S B AT — s
1 & From TR E B, QG D BHA 2 MBI WG AR
2. X F import AR E R MRS
L. KA S AR A %48 PR JE
2. WAIEA, HRSARAZATRTES, KRG A S AR A %R
3. QAR ZEM:, W5k ImportError.

4 BTG, FXHRER G AR a2 2500, WA as FRINGE IS E 4 PR, 500
RIE TR AR

514n:

import foo

import foo.bar.baz
import foo.bar.baz as fbb
from foo.bar import baz
from foo import attr

foo imported and bound locally
foo.bar.baz imported, foo bound locally
foo.bar.baz imported and bound as fbb
foo.bar.baz imported and bound as baz
foo imported and foo.attr bound as attr

HH o W H H

WRARRFFS RSO — BT (%), WHERLER f e Uil A SRR i mport THA) T AE R /R kit
e F Ry 4 250

— MBI E S R 8 AR R AR i S [ G — A __all  AYARRCOREREM WA E
X, B —ATFAFRIIR, KRB ZE T E SR A AR fE__all T M AR
BN A H BRAAAE. AR __all  WAP0E L, WIAH L FRIE SR S eI AY fiy 2 25 6] 4% 3]
WETAEARA R RIZ AT () TR AR, __all WM EFEREA A APL B H skt oMb oA
JET AP f—FRM AT (AN EAREER AR5 ARS8 ) AR ) o

HEATERMFA - from module import * -— {UIEAEELZEZR A LT sl yrfenl B BCE X e
5| & SyntaxError,

LG E T T AR, , R UTE ER LT 2 K. 24— M g B S — M2 RE, ATRATE
[ —™ e ZRE T A, A B FR . 8ITTE from 2 J548 E MR el i i RIS S,
YRA] ATEAN TR BBV 24 PR TS DL ¥ e S i 2R S P L2 D, — PNl SRR E2PIT S AR
Wi ER S B, IS SRR E— N EZER. =SSR Emge, M. Rtk in SR haT
from . import mod B}FTALIE N pkg WA — B, WEREARRE A pkg.mod. WIRARIMAT from
. .subpkg2 import mod B FAL BN pkg. subpkgl NREEF A pkg. subpkg2.mod, A XIHITFA
FIFVE LR SR e AR 50—

importlib.import_module () BRI A BHEHH E B ABLBRIY R R SRy .

gl % —A #FH i F 1 import Mt # & %3 module, filename, sys.path, sys.meta_path, sys.
path_hooks,
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7.11.1 future i&%q)
future 3% &) J&—FPEF XTI IEAR TR S, T BRSO, 4 PR () R R HEAS Python AT H B AR
HERFPE R IER EOE X

future FHAJAY H A2 BEAS [ ZETE 5 G A T A FRA UL R Python RRIARERE NE Y . EARFETEA
RREHAE B PSR s HE 2 T A B o8 P R A o

future_stmt = "from" "__ future_ " "import" feature ["as" identifier]
("," feature ["as" identifier])*
| "from" "__ future_ " "import" " (" feature ["as" identifier]
("," feature ["as" identifier])* [","] ™))"

feature n= identifier

future {5 AHESEITASTHIT LA O E 1. W] DAL IAE future 35472 BiIAT HA:
o BERSORY AR (ARAEAEE)
o 24T, PAK
o HAth future {E/4].
ME— T future {54 REME AR E (B PEP 563).
future /5] B 5 H 09 BT B D SRR PEAT 28 Sk Python 3 Frikml . H 43 4F absolute_import, division,

generators, generator_stop, unicode_literals, print_function, nested_scopes i

with_statement. BTASEHCHIIRIL, PFEAENERNEHAPRE, RETENHERNT HERE.

future PEATAES 1IN S PORBIFFMUF RIS Fr XA O 1 SRRSO 5 8 Rl 2 A A [ B AR R S B B
AR B BT RE ST ABTIO AR A TEE (DTGB PR B ) FEIXAI R DL T 228 4 1T BE T BE LA A1) 75 0ok
FEMTRLDR . AR U E A BEHER Bz AT 7 A 1R o

XETALMEYE B BATAS , S iFas ZRE WL 2 AR B0E 30, AR KA future THA) 605 R A RFHE I 2
T B i 5% o

HEZATH S AR import {EAAHIE] . AEAE— A G SCRAFEI B PR ERTE _ future_ |, BESTER
17 futare 15A] S DA 10 BT A

FARY A A7 I T future 7847 BT 5 FH A 36 41
THTE R AN SR B AR R 2 Ak

import __ future__ [as name]

X I future 4] 5 B — S0 REIR T R IA IR )-8 import 1] .

TEBRANTE R, g%} Code compiled by calls to the [N & K%L exec () Fil compile () BVE M Brgmig i1 agan
RHIT—MLEA future iFA B M 2, GRS A future B0 BT RIRAGTEEFNE SCo AT m) DA I
compile () WYFTEESEOMATEH] - TS P R EOW SCRY DA T MR -

TEALH AR AT AR future IRAPRAEMPRESR 2 TE LS O SCE AR AR — M REAR 14 5 3 1 1)
T -1 IR, HEAT DA LTRRNAT, HZMAEE future 154], ERAEARLEALTEFIRIATH
ARG R

B YL

PEP 236 - [A]3] __ future__ 4 3% _ future__ HLHIM I .
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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 S5 B A5 il TR P A o BRA, (RSP A B2 24 7 XA A9 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,
A TERMELE N E exec () MEUFAFREAUSXT R E global IBAIH AN € -8-1% ek H0H H 1 AL
e, A S X R AT A A A 252 3 A0 B ek B A Y global iEa)sg . X [AFEE T
eval () fll compile () K%K,

7.13 nonlocal &)

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 WEA)HE)H A FRASS 2 BIAFEAE TR VE F ek b i 48 e Al 22
S U
PEP 3104 - JiIAM2ME PS8R A Knonlocal i HIIEULRH
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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 = i1f _stmt
| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

| async_with_stmt

| async_for_stmt

| async_funcdef

stmt_1list NEWLINE | NEWLINE INDENT statement+ DEDENT
stmt_list NEWLINE | compound_stmt

suite
statement
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stmt_list = simple_stmt (";" simple_stmt)* [";"]

R EA] S Z P NEWLINE 2550, 2 )5 Al g ffi—> DEDENT. #AZyEREmlEn a1 e A— A
VERE RIS AR AR RIS, B SR L (CBERelse’ MEITE Python H @il ZR &M 1 £
RSB R AR L) o

T ORUETE T, DA 2515 R AL R AR AR O B A T AR

8.1 if &%)

1 BT A ST

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

BN REXBAREEZRE—NEME ES0A /a5 TREESBRERE L) e TR ke
—PERCHY—AS ARG IATZ TR (M H. 2 £ 3R] i HA R A ST EORME) « MR Rk S e
R e 1se FARURAAER S AARIT -

8.2 while iEf)

while WA TAEFRIEARE A BRI IUT B M T:

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

PR A A B A, I AR BT — DT RRA R (X AT RETE S — G g
) WA else TRIAAAER R WAAFTIF L LIEIR

BT AR PR break IEAAEIITIIF A LG AT else TAIA, ST AifkHcont inue iff
AT IR B 1A (R P ) 2 kR [ A g ik 5

8.3 for i&74)

for WM TXFH (Blinpsrds. Jedeis)k) SOA S R PR TR TEN:

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

RIEATNELPORE—U; BN E— RS RYHF N expression_list (EERAIE %
s, RIEREE SR AL — T — R AR, BARG 5 IR A AR [ W — 2. B — TS 4ihn
HENRAE LI (2 WK A29% o)) BEKUIRIELSS HAna 35, ARG TR T . Y PR A TRRE U (X S AE 751
N BE ARG % stopIteration FHINILZIALE), else TN FAJMUIRIALRF SIAT, H& LA
7

BT RE PR break IRTEPATIRPRF & IEIERR HAIAT else TR, SH— TR cont inue i
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AESRATIRE b A P TR AR P AL N — ARSI T, SRS T — TN A41E else THJIAT.
for JEER2XF H ARSI i A8 B A TR . P A 55 B i S A B T A TR, B4E for AP A IR (L

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

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

WA 4 SITEIRPR g E o A — R R 8 (X R TR ATl Ag e s plns k) . ol —4 W

PRV T SRR R — DGR, R ACER S TR . PR LR B P 9 R I AR A &

2l XEWEUERER RN FI MR 7248 (B2w) —80, FT—IUtaidd (R HAR SR

OB Y I bRS ) o UL, ANSRE R ATE 91 24 R AT A — A3, A BT S AETRERAY T

%%¢?ﬁﬁﬁﬁoﬁ%ﬁﬁ%@%ﬁ?%ﬁ,ﬁ%%@@%%&%ﬁ%ﬁ?ﬂﬁmwﬁﬁﬁﬁéﬁmﬁﬂ
. B

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

8.4 try iEn)

try WY R — AL TE A G S A PR A/ PR

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

except TAMRE MRS M RFEAHRRF . Yooy TRPECARARFER, SRR LB 2P0
1o Y try THPRAESEN, RN FEACHETFIEE. WRRSE KA except TR HELRT S
S HE ISR T WERAFAE TR except 141, BILRERG—1 ERIERATMTH . XTHA
Fik Y except T4, ZRINASHORM, WRGERNRE AT A" WZ AR ILRZTE. W
R RREFFE RGNS, B2 S A% U e AL P R A -

WRBEA except T4) 5 RHAHICHES, WAL AT RUL R TE AR EARS 8 R R s as

UIRAERT except THISKHAYFIACRIAM G K T 55, WIECRXT AR BEE R S B0H , AL AR AR
AR LRSI R R (B ER B oy IBREIG KR HE) .
Y E| A UCACH) except TAII, A HAFPIRILLT % except THITE as K TFZIGHERT AR, WARAFAE
BEOCHE T, I A% except TAJMFHGINAT. A except THJERAAUE AT IATINTA0MR . M EIA TR
ARERS, MR RF A ry B2 FRSEIT. OXERE DR T F — A SR i g,
SEE AT N2 AL BRARAY try A, WISNZ AL BRSNS AL BRI )

' R SRS SRR, BAEE—A final ly FAIEMSIE TH—ANRE . F5I AR SEBREmEL.
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M as B HARRIE ) — DR W, BERTE except TRIZSHRIHIERR. X4 T

except E as N:
foo

YA

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

XEWRE S H RS — A R PR A BETE except T2 GTI T . T 2005 2 B A 1 1
BRI, EAMSIRSMRARMIRIIEERT |, ORI SR AL B PR A 5 BB e 2 R — R A

TE—> except FAMABEIATZ B, A K55 BEAE BAFE sys B, FHT sys.exc_info () Kifj
], sys.exc_info () RE—A~3 o4, HFHL. FHLFMEIEIXTEAN (S Wirk LR 2R EH —
1), HTFHERF bR E A . UM R E R EGR B sys . exc_info () MMESKE N (JFH
HIFY) JRAE.

WERFEHR BTt ry TR BA G K7W, HHEA P FTreturn, continue Bbreak 4], AR
else THIFBIT. else i HMFEHASM LA except THIALHL.

MSRAEAEfinal Ly, AR T . oy PRSI, I Mexcept Al else T4
SR O T o A TR AL IRAG S0, S IR R AE. £inally FAPHBEHT. WSRETERE
P8, BATE finally TANGRRHERS|%. W finally TAIRT B 5%, RME0T
ﬁ%%ﬁ&iﬁﬁ%‘ﬁ%i?% MR £inally TAIFT T return, break Bcont inue A, WL
S e

>>> def f():
try:
1/0
finally:
return 42
>>> £ ()
42

fEfinally TAJHATHIE], REPARERBUTH {5 E -

M return, break B cont inue {EAIE— try..finally iBAIM t ry TIEAE PR IATR), finally T
WA TERIFRD BT

PR IR [BME R i S TR ret urn iR RER . BT finally TAIERZPEAAT, FIAE finally
TR AT return iE4) R R R HIATIN:

>>> def fool():
try:
return 'try'
finally:
return 'finally'
>>> foo ()
'finally'

R EZE B D7 — R E], A XM raise iBA)4 BUEE I B 0] DAEraise 1% 4] —3548 3] .
1E 3.8 iR ek £ Python 3.8 Z Hi, continue iBMIANRHAEfinally TAHMHH, X @K b EARSL A

—™ ),
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8.5 with ig4)

with 35 TG M E T SO (S Wowith 154 £ F SUE72 2 ) & X B i AT«
AV £ ry...except...finally (BB TEE AT (EHEE A

with_stmt
with_item

WA A “HH” Bwith BT SREaR:
L ERSCRIAA (FE with_item iy p2ikaX) SRIELAIRTG— A B R SCE HAR .
WA LT SCEBISN__enter () DAMEISEAE .
WAL P SUEIARA__exit_ () PABJGLEM .
KRN B SCEBIgRI__enter_ () Tk
WM wich iEA P —ANEEr, KH__enter () WERFMERFIRMEZL E .

"with" with_item ("," with_item)* ":" suite

expression ["as" target]

wooA »N

R with IFRSPRIEIR __enter () JIRIRIEINRAAGE DR, W__exit () 2B .
P, AnSRAERS H AR SRR 8] A A AR, U SR E TR A (R N A A B . 25 LTI THT B9 585
6 4.

6. PATIEAIA.

7. KGR LR SCEBERI__exit () Jrik. AARERRAIR L R S E50, WA (A E
WG BB BN SRR exic_ (). HMAEE, FHEHE=1 None 4.

WEREA AR R R R S, HHRA __exit_ () FEHLRIEMEAME, WHZRESEEHS]
Ko MAGRIEHENE, WZRHEPENHE], HMEhdTwi th BRI Z JEHTER

WMESEA R T R DAMOEME R, WA exit () MRPEXPAN, HFR7EZAIRE
TEH I R AL ARG INAT

PATR AR

with EXPRESSION as TARGET:
SUITE

TER X ST

manager = (EXPRESSION)

enter = type (manager).__enter_
exit = type (manager) .__exit___
value = enter (manager)
hit_except = False

try:
TARGET = value
SUITE
except:
hit_except = True
if not exit (manager, *sys.exc_info()):
raise
finally:

(FItgkgs)
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(£ LT
if not hit_except:
exit (manager, None, None, None)
WA ZATH , WA A i 0 AR A A SO LS
with A() as a, B() as Db:
SUITE
FEI LS T
with A() as a:
with B() as b:
SUITE
TE 3.1 O R A BT SRk
W
PEP 343 - ”with” jfi4y Python wi t h i FLIEHEAR . 35 SRR .
< R\
8.6 HETEN
BRI SRR XS P E i SCBRB E L (S AT 0f 2 2 Z 2R 25 ) —F)
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_list_stail
| parameter_list_starargs
parameter_list_starargs = "*" [parameter] ("," defparameter)* ["," ["**" parameter
| Wxxm parameter ["1"1
parameter u= identifier [":" expression]
defparameter = parameter ["=" expression]
funcname = identifier

PRI SR —ZRTRAT IR A1) B RTINS 7 224 1 Jmy i iy 24 25 1) Hof R B R0 B — R B R (R T 4R
FAAHE AR ) o XA BRI RAL SN M i 4R 44 2SR5, A R IR I T 8 1 1) 4 JRy iy 44 25
[

BRHUE SOF AR R PATRREIAR U A s Bl 4 S AT I 4 2

— A BRBUE ST AR — B A decorator kAP %E . 24 s EE SRR B 1512 R 0E SCH A 8k kg
PRI AORIE . SRIASERLITZ— AR R, B2 AZR BT A N ME—SH AR TR . HaR (]
(EFF B E B R B AR I RO R - AN MiidR & DARRE D7 s o BIAnA AR

Qfl (arg)
Qf2
def func(): pass

AR BRI S — At B A W S e O A __doc_ R, R %R B docstring
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REEENT

def func(): pass
func = f1(arg) (£2 (func))

AR ZAAET AR B BT A S BRI 98 E B 44 75 func,

1E 3.9 MR sRBOT AT B2 assignment_expression KXMi. TEZHIMASH, ILiBE N E
2R, TSI PEP 614,

BN HA B A4 = ik KEERTEAN, ZREFE N A “BAESE”. TR
IEIIES, HW R argument 7] DAERIH TP RE I, FEBURE LT S HIESREGMERE. R — MBS
HABME, JEZHrae"" ZaiES b BA BOAE - XA RARR I RAETETA IR 5

BRINE S AL AT BB SORFH N T AT B R AT . X TR 24 bR BOE SO0 R ORI
MR BT fERAE R IR . X — RAEBGAE S 28R, Blans| 27 g g
SR AR RS TSR (BINm SR T —50) , WSipR EROAMER B k. RiEE AR
MATIHIN . Sead s — 72 (] None fEONERINE, FHAE R BUA T BACHbRS HAlb ATt Bian:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

B KO A T AR R R — T A SE PR HA . RO B R 2 TR S8R PO T A TR S RE, X
RRACESE, UM TS, SR HBOAME. WA Y identifier” XFEIEX, BELWHIIS
P — A TCADR AL T BN AL SR, BN — D25 ocdl. ARAF(E"* *identifier” EAEHIE I,
BRI — BT A e B R B AL B A ) KB 7 24, BOA— A R A S o A7
o"*identifier” ZJGHESHR R KT ILS W Rl KT SHIEA 127/ ZHiE S e
IRAEEIEZ A R e A B S AL A .

1 3.8 CEH: WA / BB S ERAR R R EE 2 . 25 PEP 570 TR .

ST AH AR E, HERNERS LRGN 7 expression”. MG SE A AH AR, #£5
*identifier Bf **identifier XFEMIES WA, RERT AR “RE” fnyE, HIEXNEESIFE
JEI E"=> expression”. XEEARE ] DURAEATA R Python FRika . ARyEHIFEFEA 238U s BT 1 Lo
PR T DAVE RO 42 __annotations_ JEMEH DAKT B 244 Bk R A 7 8B Bl v 19 . REE A T
annotations import from __future__ M, WARESTEETTIRAAE R FAFER DUS IR SRAERM . 5
Ulmﬂ s ENISTERAT R ECE X ORE . EXFMEIL T, ARvEA R 7 665 © A T R AR ot B A4 I AN

DI ES AL OREER—NH AR EL) DAL BIFE R O B )2 AT RERY . X 52T lambda ik
X, Bflid Wlambda 58 X —7. HHER lambda FUR ) BLRAIUE S — MR AL ¥ e de £ i) E
SCH R T DA T lambda Sk 50 SCRY R B—RERI A& 3 s ELAS M A4 FR . "de £ JEaNSEhR B3 ham K,
HERVFRITZ AR AR AR .

PR BIERH I AR T2 5. FE DR BN IATIY de £ THA7 S SC—A Rl el B0 nl il [m] =
i o ERES PRECR A A B 8 B 0T DA A A5i% def 1B/AT A sRERY Sl s B PRSI G & 54—y

S

PEP 3107 - BEObRIE A1 B BRI E i ] o

PEP 484 - JRIBLR ARyERIFRES e L RAUR.

PEP 526 - B it bTEM i ARSI R BRI, A FE A SR L (A8 &t

PEP 563 - SEJRRIBRTEARM SCRF AR 4TI 1 AP A P SCORAFAR 0 AR AN 2 B RAE A S BUAR ¥ A R 1)
HIGIH -
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8.7 FEFEN
FEE SO A R 5 X (B MAR A K AR 2L 4 —D):

classdef = [decorators] "class" classname [inheritance] ":" suite
inheritance = "(" [argument_1list] ")"
classname = identifier

PR SR AP TIE R P QORI i 45 tH BS99 % (I VAR 2 %), SR ke — TR Y.
UHOREA— DA TR R . B WRIIRIIZEBINDIR [ 52 object; KL, -

class Foo:
pass

FEMT

class Foo(object) :
pass

Wl Je S VRAE —ASFTI IAT T (B 6 & 5 20 52) ThgiediAT, (DRI G 8 e i 44 5 1) A AT 1 42 SR 4%
2. (GEH, KRB LT REUE o) YRRGTRIATI, HIETWCRg 2 e Rl a4 23] S g ik
frs — RS G e, HERMH 4 e maoRsI%R, R I IR R 4 0. AT
TE S 1) 4 ey iy 24 25 ) 0 7 B 2R 52

FESEAAR P S TR PRI DU BRAFAE BN S __dict_ . TR B i nl Stk HRT2ERI g fdm, If
HAGE T € SOBIR BT E L2 .

R RIEEATAE Lk HEATE R E .

R ABCE M LR iR R FE, -

Qfl (arg)
Qf2
class Foo: pass

REEHT

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

Yy 2R RIS sRECR AR R . SR RS S b E B 2K 455

TE 3.9 MR ZEn] i AL AR assignment_expression KeXilfi. TEZ HIMAH, IGIEVENE %
B, S PEP 614,

RO DRI 46265 S S RSB NS PIFTE . SOV T sel £ . nane
= value fEr i EE . FRITHURPES I se L £ . nane” FoREATIIF, Ml iyt i Sc s
PEE I 4 1AL JORMERT BN (S U PERTIIA, (A B 5T GO TS (AT A PEOR B 025
S TDMI 5% % SR OURSLA R SIS Rt

S
PEP 3115 - Python 3000 Pi¥j R Koo IS MO 4 AEE BRI, DAS & T anfar il @y A To e 28 i
PEF
PEP 3129 - JO3EHRgs BN pen il . BRI 7 Ve i gs 2 7F PEP 318 thgfa| AT,
3R NI B — 4B B F A B R S e A 2SI __doc_ 4 H , 2% Mdocstring .

100 Chapter 8. E&154)



https://www.python.org/dev/peps/pep-0614
https://www.python.org/dev/peps/pep-3115
https://www.python.org/dev/peps/pep-3129
https://www.python.org/dev/peps/pep-0318

The Python Language Reference, . % 3.9.8

8.8 iz

3.5 B HE.

8.8.1 ihiZEREE XL

async_funcdef = [decorators] "async" "def" funcname " (" [parameter_list] ")"
["->" expression] ":" suite

Python P2 1] AYEZ L E. EHGE AWK AT (2 Wcoroutine) . FEHMFERREUANTR, await Ml async FRifff
EHCHPRE KT await FKX, async for PARasync with HAETEYMERREA R

/] async def WA LHIRRELEE WIMRERR AL, BIBEENTAEE await B asyne KEF,
TEMFERR B A ] vield from FiksRf5| % syntaxError,
PV R R B 1

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

8.8.2 async for iEX)

async_for_stmt = "async" for_stmt

asynchronous iterable ¥t 7 __aiter_ FH¥E, &5 ¥4 B B & Wasynchronous iterator, ‘B W] PAFE H
__anext__ AT FESAU,

async for WALV M AP il IR AR R A TIEAL.
PAT ARG

async for TARGET in ITER:
SUITE

else:
SUITEZ2

TETR X ST

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

while running:

try:
TARGET = await type(iter).__anext__ (iter)
except StopAsyncIteration:
running = False
else:
SUITE
else:
SUITEZ2
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FHIGSW__aiter () Ml_anext__ () THFFER.
TEMDEEBREUA Z SME ] async for iAPRF5| & SyntaxError,

8.8.3 async with j§f)

async_with_stmt = "async" with_stmt
asynchronous context manager s&—fficontext manager, FEfETEE: enter 1 exit J7 5P AT

PAT ARG

async with EXPRESSION as TARGET:

SUITE
T S BN T
manager = (EXPRESSION)
aenter = type (manager) .__aenter_
aexit = type (manager).__aexit__
value = await aenter (manager)

hit_except = False

try:
TARGET = value
SUITE
except :
hit_except = True
if not await aexit (manager, *sys.exc_info()):
raise
finally:

if not hit_except:
await aexit (manager, None, None, None)

HESM__aenter_ () Ml_aexit__ () TR,

TEMRERER Z SMEA] async with iFRRFG] % SyntaxError.

S

PEP 492 - ffiJI] async I await {57558 bR REPRENE R Python Hhity— AN IE U B &: , 44 mAR R Y 52

FFEE
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CHAPTER 9

TR LA ¢

Python i REAS i AMZ MR A MEAniEs AR P SR A A, DARRE T AIIER], A
AR SR A4 . X — R RF s A E I 2 DL T B TR

9.1 5E#a4 Python 2%

SRIRTE T ML R AN 6 HLRE ] AL 8] T 5 AR, (EDUF 52 B4 Python A2 17 Il AV B 2 ARA 9. —
ANSEREY Python R ¥ SAE i/ MR P g T BIrA P B AR HERE I T, (HISALT R aafeik
&, A sys (BFAGMRSS), builtins (NEKEL. FH AL None) fl _main_ FRob. fig—MEHU
TAE R Y I P TR AR TR 4 Jey iy 44 25 1)

A5 5 Python A2 7 1 TRIA R 5 Bt i i) TR

PR T DA 1 A2 H RS AR AR OLT , B ARSI T — e B, i e B ORISR
Fr—2ifh) (ATREAEATER) . WRARIIAIRE S — DS BT IR BAENSTE _main_ K4
25 B AT -

— SRR AL =R B RS . BT - F A B A oATIEI, BN — A SRR R — A
280 S MARER A . WSROI EAR R A2 — > ty W8, RS S IEAERLEG BN, &
SR S B PR AT

9.2 CHHIA
A AR 38 SCFSEBR i AS B A T2t

file_input = (NEWLINE | statement)*

BETEIE T RO LA BL:
o fEMT— 52 Python RfFIy (MU EFAFHR ) ;
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o fEAT AR ;
o fEHT— LY exec () BB FATHI

9.3 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 KM H . Zikhss eval O WFRFR SR A LT IER:

eval_input = expression_list NEWLINE¥*
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cHAPTER 10

SERRIEENSE

X2 5EHE ) Python iEERIYE , B EAEHUA M T4 i CPython f#Afr 8 191535 (S L Grammar/python.gram), X
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
(EPEORPATICEMEA SP AR, M ! FoRfummiil (BIESR R _ $ATIERD) . 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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| 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:

[ T+="

'<<="
'>>="
Tokk=1

v )="

global_stmt: 'global' ','.NAME+
nonlocal_stmt: 'nonlocal' ', '.NAME+

yield_stmt: yield_expr

assert_stmt: 'assert' expression [',' expression ]

CFoiaks:)
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del_stmt:
| 'del'
import_stmt:

del_target

import_name: 'import'
# note below: the ('.'
import_from:
| "from' ('.' | '..
| "from' ('.' | '..

import_from_targets:
[r (!
| import_from_as_n
I Tx!

import_from_as_names:

| ', '.import_from_

import_from_as_name:

| NAME ['as' NAME
dotted_as_names:

| ', '".dotted_as_na
dotted_as_name:

import_name |

import_from_

s &(';' | NEWLINE)
import_from
dotted_as_names

/

r [ r

...") 1s necessary because is tokenized as ELLIPSIS

.')* dotted_name 'import' import_from_targets
')+ 'import' import_from_targets

as_names
ames !'

('l

v)v

as_name+

]

me-+

| dotted_name ['as' NAME ]
dotted_name:
| dotted_name '.' NAME
| NAME
if_stmt:
| '"if' named_expression ':' block elif_stmt
| '"if' named_expression ':' block [else_block]
elif_stmt:
| 'elif' named_expression ':' block elif_stmt
| 'elif' named_expression ':' block [else_block]
else_block: 'else' ':' block
while_stmt:
| 'while' named_expression ':' block [else_block]
for_stmt:
| '"for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_block]
| ASYNC 'for' star_targets 'in' ~ star_expressions ':' [TYPE_COMMENT] block [else_
—block]
with_stmt:
| 'with' ' (' ','.with_item+ ','? ")' ':' block
| 'with' ','.with_item+ ':' [TYPE_COMMENT] block
| ASYNC 'with' '(' ','.with_item+ ','? '")' ':' block
| ASYNC 'with' ','.with_item+ ':' [TYPE_COMMENT] block
with_item:
| expression 'as' star_target &('," | ")'" [ ':")
| expression
try_stmt:
| 'try' ':' block finally_block
| 'try' ':' block except_block+ [else_block] [finally_block]
except_block:
| 'except' expression ['as' NAME ] ':' block
| 'except' ':' block
finally_block: 'finally' ':' block
(P
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(8 7))
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].
—Dblock
func_type_comment:
| NEWLINE TYPE_COMMENT & (NEWLINE INDENT) # Must be followed by indented block
| TYPE_COMMENT
params:
| parameters
parameters:
| slash_no_default param_no_default* param with_default* [star_etc]
| slash_with_default param_with_default* [star_etc]
| param_no_default+ param_with_default* [star_etc]
| param_with_default+ [star_etc]
| star_etc
# Some duplication here because we can't write (',' | &')"),
# which is because we don't support empty alternatives (yet).
#
slash_no_default:
| param_no_default+ '/' ',
| param_no_default+ '/' &")'
slash _with_default:
| param_no_default* param_with_default+ '/' ', '
| param_no_default* param_with_default+ '/' &')'
star_etc:
| '"*' param_no_default param_maybe_default* [kwds]
[ "*' ', ' param_maybe_default+ [kwds]
| kwds
kwds: '**' param_no_default
# One parameter. This *includes* a following comma and type comment.
#
# There are three styles:
# — No default
# — With default
# — Maybe with default
#
# There are two alternative forms of each, to deal with type comments:
# — Ends in a comma followed by an optional type comment
# — No comma, optional type comment, must be followed by close paren
# The latter form is for a final parameter without trailing comma.
CFoiaks:)
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(£ LT

#
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: ('@' 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

| lambdef
lambdef:

| '"lambda' [lambda_params] ':' expression
lambda_params:

Qi)
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| lambda_parameters

# lambda_parameters etc. duplicates parameters but without annotations
# or type comments, and if there's no comma after a parameter, we expect
# a colon, not a close parenthesis. (For more, see parameters above.)
#
lambda_parameters:
| lambda_slash_no_default lambda_param_no_default* lambda_param_with_default*.
— [lambda_star_etc]
| lambda_slash_with_default lambda_param_with_default* [lambda_star_etc]
| lambda_param_no_default+ lambda_param_with_default* [lambda_star_etc]
| lambda_param _with_default+ [lambda_star_etc]
| lambda_star_etc

lambda_slash_no_default:
| lambda_param_no_default+ '/' ',
| lambda_param_no_default+ '/' &':"'
lambda_slash_with_default:
| 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:
| 'not' inversion
| comparison
comparison:
| bitwise_or compare_op_bitwise_or_pair+
| bitwise_or
compare_op_bitwise_or_pair:
| eq_bitwise_or
| noteg_ _bitwise_or
| lte_bitwise_or
| 1lt_bitwise_or
| gte_bitwise_or

CFoiaks:)
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gt_bitwise_or
notin_bitwise_or
in_bitwise_or
isnot_bitwise_or
| is_bitwise_or

eg _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: 'not'
in_bitwise_or: 'in' bitwise_or
isnot_bitwise_or: 'is'

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

sum:
| sum '+' term
| sum '-' term
| term

term:
| term '*' factor
| term '/' factor
| term '//' factor
| term '%' factor
| term 'Q@' factor
| factor

factor:
| '+' factor
| '=-' factor
| '"~'" factor
| power

power:

| await_primary '**!'

| await_primary
await_primary:
| AWAIT primary

| primary

primary:
| invalid_primary
| primary '.' NAME

bitwise_or

bitwise_or
is_bitwise_or: 'is' bitwise_or

bitwise_and

shift_expr

# must be before

'orimay genexp' because of invalid_genexp

@3
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(£ LT
| 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)
[
strings: STRING+
list:
| '['" [star_named_expressions] ']'
listcomp:
| '"[' named_expression ~ for_if clauses ']'
tuple:
[ "(' [star_named_expression ',' [star_named_expressions] 1 ")
group:
[ '"('" (yield_expr | named_expression) ')'
genexp:
| "(' named_expression ~ for_if_ clauses ')'
set: '{' star_named_expressions '}'
setcomp:
[ '"{' named_expression ~ for_if_ clauses '}'
dict:
[ '"{'" [double_starred_kvpairs] '}'
dictcomp:
| '{' kvpair for_if_clauses '}'
double_starred_kvpairs: ','.double_starred_kvpair+ [', ']
double_starred_kvpair:
| "**' bitwise_or
| kvpair
kvpair: expression ':' expression
for_1if_ clauses:
| for_if clause+
for_if_clause:
| ASYNC 'for' star_targets 'in' ~ disjunction ('if' disjunction )*
| '"for' star_targets 'in' ~ disjunction ('if' disjunction )*
yield_expr:
| 'yield' 'from' expression
| 'yield' [star_expressions]
Qi)
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(& k)

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:

| t_primary '.' NAME !t_lookahead

| t_primary '[' slices ']' !t_lookahead

| del_t_atom
del_t_atom:

| NAME

[ "(' del_target ')'

[ "('" [del_targets] '")'

| '"['" [del_targets] ']'

(Fodksn)

113



The Python Language Reference, .75 3.9.8

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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RIEXTHRR

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o SEH SR A KR AT ERIA Y Python BURAT, A% ArilkngfRass, MO SM AR Y
(B35 s, i =85%), e — &tz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x fUA% 464 Python 3.x AAASAY T H. , WAL MRATIRAY , 3k D ARAFTA ,  AbIHZ6 I 40k i 2 1y
N e

2t03 A AEAREE Y, B4l 1ib2to3; $2HE T A0 & Tools/scripts/2to3. N 2to3-
reference ,

abstract base class -- 4 3ER G LB ABC, @Xfduck-typing [AFNTE, BEFEML T —Fp i SCHE: 0 0087
X, M2 FHALR IS hasattr () B FAMBCE HICHR (Bl HE L7 %), ABCHIA
TR, XTI R 5 HABE, HAMWIRERE isinstance () Al issubclass () FPAR; #
UL abe fHSCRY . Python H 4% WE R ABC HTSLIEH454 (7F collections. abe #idkHr) |
BFE (FF numbers fEE ) L W (FF io Bitkh) . SAEREAMELS (FF importlib.abce bk
H) o ARA] DA abe Bk A H ) ABC.

annotation -- JEfig CECR| NS R BEM: . REUES SR IMMERIARE, B ENE  ype hint AR .

JRrR A R AR AR B A T AN TG, (B4 A . B MR R B b & 2 A O . 8RR ALY
__annotations__ k@M.

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJIHINEEHH NE .
argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

o XA A TERBOR T PRI A FR AT (B0 name=) SUEAE N A STERTTAIA ** 17 S
ME A 2B, 3 A1 S FELATRXT complex () By M HIYJET Kt 24

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})
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s EEAH ART RKBETFSHSEC MESHEI TSRO ERTT S AR/ S AR a4
* [iterable P TERGAEN . 28BIKIE, 3 A1 5 FELA TR g TS 4

complex (3, 5)
complex (* (3, 5))

S LRAE LS R A PR B 1 RS . A RTRAE AR 2 0L 7 — . ARAEEYE, AR k=t T
FRFR—NSHG BB B E PR XTI 1 eyl A% o
F3Z Wparameter RIEFRFH , & WIAEH S 5ES X5 PEP 362,

asynchronous context manager -- 5325 - FSCHBIEY LRI Gl g L aenter. () Ml__aexit_ () J7
RN asynce with GRS TIE S . PEP 492 5] A,

asynchronous generator -- 55252 %% 1% BB Masynchronous generator iterator YR . B 5 async def
TE SRR BARAA L, AR ZEET B E vield Rk A A —RIN A FEasyne for JEHRH{H
.
WARTE T 28 5 A0 A e i, EERLEE IR AT AR R4 77 £ R B R R E. WRFEEERL
HARE S, TR A FR AR Lo
— R S R BT e Srawait b e FH asyne for Pl frasync withiBm],

asynchronous generator iterator -- 525 2 R85 5028 asynchronous generator FRELFT B EE IR 4 .
WERE G Fasynchronous ierator, S anext () Iy A AT AR G5
AN AR R A S LB T — 1 yield ik,
A yvield KNEHFEFAEIE, (0SB E PUTRAS (B3GR SRR by 154)). M4i% 75 £ %
SEREHHM__anext_ () REIATEFRABIKER, EXMNEHAERLLNTT. S0 PEP
492 1 PEP 525,

asynchronous iterable -- 5 2B n[IXRXR W] fEasync for if M) o Bl H 09 X . 4 0 o B
W___aiter () J{EIR[E|—Aasynchronous iterator, ] PEP 492 5| A,

asynchronous iterator -- 52E3% 08y SEM T aiter () fl_anext_ () FEMIME. _ _anext_ W
R Bl —A~awaitable ¥4, async for bR ERIRIN__anexc_ () F¥EIRRIIH ] EREAT4,
HFHF| K —4 stopAsynclteration B, H PEP 492 5] A,

attribute -- J&PE RIKE—XPREGE, WA SR GE ARG . BIa0, AR—DXR o BAT
—AMEME a, WA 0.a KEIHE.

awaitable -- \[ZERE 4 BEfEawait Lk XIS . BT PAEcoroutine @ A await () FHER
5. 0L PEP 492,

BDFL “&E (-2 P45, B Guido van Rossum, Python (8132 .

binary file -- JEHISCAE file object BENS IS F 7 2 xt %o ZdEHISCHI B FOFE A RIS (Trbt, Twb!
or 'rb+') FTHMICH:. sys.stdin.buffer. sys.stdout.buffer DA} io.BytesIOfl gzip.
GzipFile HJSLfH.
J115 S Wtext file T fRRENS RS st XM SCARTSR .

bytes-like object -- = Yi0f %R 7 bufferobjects 7 H.fE 5 ) C-contiguous Fh it . X HIEFFHA bytes,
bytearray fll array.array X%, PARVFLIE# memoryview W5 . AR 04 L Fp i il
BAEEAEP R XS RGP SO A SGE T B R
FROUE RN AR B IR . XA RAE SO T E R AT E TR . ARG MR
il f13E bytearray PAJ bytearray [ memoryview, HAWMEAEZR —#HIBEIRAFT A0 AE %)
% HERETENER"); XM RNE T4 bytes ALK bytes X4 memoryview.

bytecode -- ‘¢ {ifih Python JFCHS 24 g1t R 7515, R CPython fifRégs 3R/ Python #2)7  ER AL .
WIDIB S EZAFAE cpyc SCHFH, SRS R BAT IRl — SO BE TR (PT DA G 25 REVRAG B8 2 13
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) o X PR S B ATEAE T R AT AL K virual machine 2t F5YEREA R Python
FEAWL ER T A —E @, A —ERELEA ] Python A 37 .

FATIGHE 24 R AT ATE dis BRI SR AR .
callback -- A1 —ANMERSHCRAE A DA DATE A S 1 54 20 e U FH 1 - iR o 4
class -- 28 KRB e RN . 2 SGIE SR HZ I 5L B B T BV R v 3L
class variable -- Y& FE3EHE UWAZE R, I HAURTERMZ R FAB Y (AR TE R S8 B E0 .

coercion -- SR TE AL ST M R RS E R, — B S0 R b 4R o) — AP L. 91
W, int (3.15) ERFEVRSEGE NEEREL 3, (HAE 3+4.5 1, SEIEBA—3 (—/H2 int, —4>
J2 float) , WF A MR ZEBUA GEMTIN, TN % TypeError, UIREAT o Hil B LA S ,
7 BUL IR T ] e S 50— R ZEBY, BN S AL £1loat (3) +4.5 A2 3+4.5,

complex number -- 535 @ EHARGENY R, PR BUFEE R N — DS AR . R
e HERCEAOL (-1 PO AR) OSSR, ERAEREAT SN 1, TSN J. Python NI TR
By sofy, RN TREARC 20 g —A 5 52, Bl 3+15. WIPRTEE math BEH AT HX)
WARBURA, #HH cmath, RERMEARE — DB RAECARE. NRIREBOERA L, ZIEE
LT A AL

context manager -- |- F3CAPIES fEwich iR, HidE X enter () Ml_exit () TR
HIAEDIRSHXT S, 20 PEP 343,

context variable -- |- F 30 & —FR$E B @AY BT SO ARA R R ER S & . X R TAEL AL R AR A
filf P AR NPT AR AT AR R R A Bl . A, X B R SUERSRUL, — M TER TR A £
A BT BT SO ER) FR AR RN KRS AR I TIBES. 2 contextvars,

contiguous -- JEZ; — GRS C & 825 Fortran & Sl X POA R ELERY . F4EZ rh 2 C Il Fortran %
i E—AEET, FrA A% B B AHE AR I SRS , SR B IR BN R G T . 752
% CHEZBA R, 4k NAFHIIEHES I f5e e — DR 5 U5 R0 4% H NP B fe b . {HJ2 A Fortran TS24
R ARG B R

coroutine -- P Pifed T HIRER) E BB, TR AT DATERE — b AGFAE DS — KGR . PR AT ATEVF
ZAFR R EIEA L B . Eflil@idasync def IFAREH. S0 PEP 492,

coroutine function -- BpRLFREL IR [l —Scoroutine ST BRE . TMERE P Hidasyne def iBARE L, FF
A et frawait, async for fllasync with RS, X2 H PEP 492 5] A1

CPython Python ZifiFi 5 W MIESLEL, 7 python.org b A, "CPython” — il Jij T LA EEIRFHF ML L BL-5 HoAh
SEELGI AN Jython B IronPython A X 51

decorator -- 3N IR EME N 5 — D eRE R AL, HE T ewrapper EATEA ORI TRECE . SiligRn
LT AdE classmethod () Ml staticmethod ().

AR IR, DU AR B0 ST S R Se 55

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

[ AR S S 28, (Bl R XM . A AR AR 7T 2 0L 20w U IR 2 3L iy Sy .
descriptor -- fliik3s (TEX T __get (), _set () B __ delete () FIEHXTS. B—KEMHH

HRESHY, ERRR ET S B R e & . EEIET, 6 a.b RIREL. R E SR —

A JEMER &HE a BRI AR A FR N b XIS, (BN b 22— AR, WIS R XS M A 28
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R BURHIASHAIME SR 2P Python (Y KEE, PN RV Z ERFFER A, wffRs. Jr
B B KTk BATTIAA RIS T EAE

A RIMBAIRNEZ G, WS %L 35 B flbE e

dictionary -- =it — SR LA, A9 AE R AT IR S 2R B A (. BT DURAE TR A __hash ()
F__eq () IERIMNG . T Perl ifi 5 P H5°H hash.

dictionary comprehension -- “yJiLifi X AbHE—N AT R A G A 1 Bir A B4 TC 2T R B 4 R S B ) — Fh
BEEY, results = {n: n ** 2 for n in range (10) } HHEH—"HE n FfHE n ** 2 AYIL
SHORIFI. A . b5 e 2,

dictionary view -- ‘FHLELE M dict.keys (), dict.values () fil dict.items () IR [ ITERBEIR N F
HWAE . ENRETFHAHN—DISHE, XEWE Y PSSR, HEESHHN AR BT
SR SR o EUE RS, AT 1ist (dictview) . £ dict-views.

docstring -- SRS FRFH (N3 AR ISR — 2R B FAF s P . eI RITIN &
P, BRI R B TTEZE . sRAEHER __doc_ @M. T e HTIUENE,
PRI SR Xt SR A TR SRS A RO

duck-typing -- 1878 F5—FhgRfRE XA, EIFAKEE RIS RE R e 2w A EfmED, med
BRSO o EsUErE (CRERGN T, nEREGEN T, BatEmen T . ) hTimiEE
FHAER e 288, it RIS vl i e 2 SRR T R G ME . 19 T2 BLE G type () B
isinstance () Kpill. ((HZEEEN B0 DAMH 46 28 % fENRh e, ) AR R hasattr ()
K e 2 EAFP 4Rf

EAFP “SRJGRHCRVFRTEAR S MIESCHS . X Fp Python & A S 4 5 RS £ 82 T 7 1A B o B 1 A A
FHAEAR E RIS o XA AT PR KA iR s @ Rl t ry flexcept 4], THAXTHY
W2 BT LBYL WA, 3 WF C 2 HAiE = .

expression -- ik W DK HEAMEAEVE AT, A, — A ESREFEE TR M. AR,
BT . B AR R BRI, BATRAER SR N ME. SFLHAES AR, FEraiEs
AR R IR N . AFEARRERE I MER R K W statement , Blillwhile, WAEM R FiEA M IERERK,

extension module -- §JE it DA C 5 C++ RE UL, (i Python [¥) C API R 515 F 1.0 DAL H P AU

At SN

T H.

f-string - AR A4 60 o T E Y ISR LB AR WXL B
fii5 . = PEP 498,

file object -- SCPFXTGR X AN AL [ S APT AR N E R IRAIXISR (A read () B write () JEFERYIS
R) o MUEHAIE T B R, SCPFRTR AT AL BN BLSCRER SO, XA AUEAE, BOR Xl IR
WU (BlanbRiEs A i . NAFZnh X, BRI ) . SUFR Gy ST &3 28R,

S AT =R SCIERT G Il =22t ] SURE, Geirh =206 ST DARZSUA ST . AT 101 58 L3
1E Lo Bk, QUESCIEXTRMIE T XM open () BR%L.

file-like object -- SLPERM G file object WR] i,
finder -- A Ay —Fh 2B Y T AR loader XI5

M Python 3.3 BRAFAE PR M R B E k4% Tk 12 £ 48 %5 By sys.meta_path i, PAKpath entry
finders fit £y sys .path_hooks ffiff].

HLPERE %1 PEP 302, PEP 420 i PEP 451,

floor division -- [n] F VBRI 7] T 8 A B B BB B B . el T U R AR IB BT 2 // . BN,
FxX 11 /7 AWMTEGRE 2, MSZMERFEBELERERE 2.75 . #E (-11) //
4 R[] -3 PRk -2.75 @ T AGRIMEE S, Il PEP 238,

function -- p%L 7T DA IE FH & 3R Bl EAME RS — 2B 5] . 80 DA HA% ABA B2 A 24 I1E R BRI T
WAl . 55 Wparameter, method F1 .5 % € SL 477,
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function annotation -- FREChRTE EIEF 2R B 2 80 MIE ) annotation
PREVREEIE 7 TR 242+ BIanDA R BRI Z A int SEOF R E-—4 int {4:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PR TE TR I PR L 2 480 L e
12 F variable annotation F1 PEP 484 X} I REFIHEIA .

_ future__ future i%4), from __future__ import <feature> JE/NZiIFee{di AL AR KA Python & 7
I FF BRI HE B T R T SR G o _ future_ BISCRYICSE T FIHERY feamre BU . i
T AR X AR BORAE, AR W] AR B4 IR R A T B e O A B E AR B (EE)
TEATERH A BRIA

>>> import __ future_
>>> _ future_ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L eIl AP 1 772 (B g A . Python @i 5| O — > REAS A6
FIFTRARIAG | BTG ERSLIR Bl R ARA TR SR o FTRAGE T oo ARk #2520 [l s o

generator -- 22)% 8% 1R [B]—A>generator iterator IR E b%f@;{é{ﬁ@ SRR, ARSAETHA S vield F
J‘iituxﬁfzi FIMEALLS for-fEIAE B2 1T next ( ?@Iﬁ*ZwW

R R AR A, EAERLE I WA R A B R E . WERFFEIE R RIBAKS L, H
Hﬂéﬁ%ﬁﬁéﬁj‘ix

generator iterator -- 2} & 233K R8s generator BREITAN RS o

HAyield KGR, LAY HIAEIPRS (IERTA E%ﬂ%faéﬁ try i) Mi% A E
HREWENS, ER M%%@E%éiﬁf (35 B3R AR AT T B )35 308 bR 52 Tﬁjt)

generator expression -- /ERES FIE R & 1] — A EAAF RSB b%ﬁjﬁ@% R FRR AR A E LT
7’;@? VSR, JURER for A, M&~/\_I P 1f TA). PANE GRS S NINZREE R —F
2l

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285

generic function -- {Z IR AR [A] B9 2SR SE IR R B VE RS 21> R BOIr A B pR AR 6 T8 s 2% Fl R BE GRS
T 2 % fof RS S B

Wi Wsingle dispatch RiEFRS<H . functools.singledispatch () HEMizePA & PEP 443,

generic type -- JZ TR A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Z: W global interpreter lock

global interpreter lock -- 2 JRfiREZY T CPython RS TR B —FHLa], B8 OR [F) — i 20 UG — DR
AT Python byrecode., MAHLHIM TR EXT G ((FF dict FREBENERR) HXIH UL
4@ AT CPython SEH. L REAMRREL N B (RS ARERS 2 i TS 8, AU M THEZ AL
PR ERFATIE

A, LR B =07 R TR AR T TR SRAT VT SR S AT 55 4 s 45 s A IR GIL
BEAh, FEAT VO AR 2 SR GIL.
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QA (CABORSAIALEER BUE I S8 r ) « A h&AR” MRS S I MR IAG I, R iX 47k
T FAL PR AR DU T RO MERE . 345 v IR A BE R (4 iR B B AG SEA 2 AN TI SR DAZE
o

hash-based pyc -- J& WA pyc {5 X 5 ST e i (LT A 5 i 468 5 7] SR R A 0P ) 51 B A7
e B EE AT T AR A

hashable -- nJWy Ay — > b 5 04 0 A (20 28 7 A o 0 N 2B OR B0, AR O TR A (B A
A__hash__ () Jr¥k) , FFATDAIR HABXS QAT IR (ERERA _eq () TiK) - AIRAXS
WO EL AT A [5] FA e (E ELAR Z R A AT

TG A PSR SRRSO P SR AR B A BT, PR DAk S Bl A A PR S8 s A fE

KZ% Python H RIS N EXT QAR P WRAIY); WIARZRAS (BIng) ey i) #A G A Al
iy (BITC A frozenset) (M ENIRY TR RIS A A R AT AR . )& SRS R
WA AT ENTERE R —2E A E (B S HCHE) . e Er BT Enn
id() .

IDLE PYthfin i IDE, “GERIF K 525387 BT CHE . A& Python FRifE & AT R Pt 11 B A4S 2 8 2 A1 AR R
IR .

immutable -- AAn[48 BUAFEEAIR G A QAT . FAFRADCAL, XX SN BB . N
RALAFE— DA FRIE, WBTEF N G ENET RN AEA I EFETZIER, fm
(SR EiuL

import path -- A MM E (k2458 ) AP, SPEEHIpath based finder 1K TS A
Hir. TESAR, WAEVFREFEKE sys.path, HINRGARUEHETTREEE B __path_
JE .

importing -- A 4—MEH 1) Python HTRE R 73— MY Python AURS BT 1 19 72 .
importer -- T AZY AR MBS WX RIEET finder g T loader

interactive -- 2 . Python i 7 — X2 H A fEREAS,  BIRWT DAEMERES s A7 et A TR A ALk 2, 2 ETA
IR LA . AR A SHMRS) python iy (HLAT ATEVRIGTT ST ALIT 4635 B rpg R A 7 3 5
) o AL CH AR BUG S R AT A I X A AR AER T (RHCAE help (x) ).

interpreted -- fRBE%! Python — AR, 52 HIN I RA RN, BIAPIH K B T 55 4
BRI LE T AT FFBORY . 50RO 208 S ] DA B2 7 111 K A Sk ) T 05 S P AT TR
A R LT F RS 3 AT R AR R, (LR RS 8. 2 Winteractive.

interpreter shutdown -- fFREZT GPH B ZRCHAIING, Python MERESRFUEA—EIRIZ T TR BOFE S RO
HEECE, AT Fh N EISE . BIE S 2RI R g o X bk H e BT
ey g el 555 U R A AU HRAT o 78K P BEAAT A AU TS AT RE B B A P s, RN LB HOR ) B U5
EAFARC (F L0 T R s LS5 ) -

FEREAS 5 2R I R A __main_ ABREHTIE T IA B 58 kAT -

iterable -- n[ZEURF G BEAS B — & [A] R GRG0 4. Tk AR G i ) 7235 Br A e 510 2R 280 (Bl A 1ist,
str Al tuple) AL RAIGIN dict, AT & AREX T __iter () FESUZEI T 5
P EX__getitem () JIEMER A LRMA.

RIS T for IRFRARFZ HAL TR Z— AP0l (zip O« map () ...)e B—PA[EA
MENERNSEAE BN ERE iter () B, BELREZSERMERE . XFEAAREH TAMEE AR —
UCPE 7 o AR AT S0, IRIEFE AT L iter () 80H B OABERIXTSE . for iBASN
PR SALBEAREEAE B8 — IR P A iy 22 728 B R AEDE R R PR A B AR . & Witerator, sequence
PA M generator,

iterator - BARUZF JRFIR —EBLIRRMIXT S . ERMMIBAAH _next__ O ik (B HEHNE
PR next ()) FFBARENA A 4 BEA B AT S % stopIteration ¥ . FXmi%
REXF R T HBIRTICRR, HEHHHE __next_ () HEHSTHKGIK StopTteration FH. %
RASDAEA__iter () IFEMARIHZIERGA G H 5, ARG E dR TR AR, AT
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AT AT R S E RIS 6. — A BEFNBIIMNEAR L Z R EE PRSI RS, A
X5 (Bl 1ist) FERERRMEAAA iter () REEURTE for TEFR M B PR 7= A — A HT Y %
Ao WERTEDORS DL AR 2238 H B ACER W 23R B HE 27 7k A AR T R R [R]— AR AT 4, A
ERMGE =5
W25 B &F typeiter,

key function -- StpR% FH oK KRR B RK 0, 2 BB IR ol ] T HE PP BRHFCLEE R AT IR S il Locale.
strxfrm () ATFA AT EREE KA HE Y 29 %€ 1 HE R i .

Python A7 ¥ 2 T HL AR su v/ H i oR 50K 42 i D0 SR Y AR A2 i 0 A 05 50, HoA 48 min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA K
itertools.groupby ().

B AR BCE Z R . BN, str.lower () BRI AIAVEZIS K/ NEHERF RS 541,
B A 1 ambda FAAKAIE, B0 lambda r: (r[0], r[2]). A operator bR
HET =AM R BG4S attrgetter (). itemgetter () Al methodcaller (). THEFH UWHEF
— 5 DASRER A e ek B s 151

keyword argument -- Bt 5 5 2 Wargument,
lambda tH—A> i liexpression 14 BT EE 2 IR EL, RPN AL BT BORIE. B8 lambda s £ H)VE N

lambda [parameters]: expression

LBYL “Je&F GHkER” M X485 . XA gn S XAS AR T ) B A 4 2wl e U AS A i 25470 it
WAE 5 EAFP J7 216 O HE, HoRe U R A 1 £ 1)
L2 LG, LBYL QB “&F” M “BRR” ZREAFMF K. B, AFRE if
key in mapping: return mappinglkey] WJfEH TIEMRAERIEZ G HANLFEN mapping %4
T key TS o XN AT I NATEC(E ) EAFP Dy AOR R

list -- §1J# Python [N & [¥)—Fsequence. HIRZ FHNF, (HHERMTHALES b fdlim dEaEs13%, Bh
VI TCR I - O(1).

list comprehension -- 5|t 403 — A7 51 v i e 8RR 43 0 R Ik B 45 3R 5 R P R B T A
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] ¥ —10
B 255 Jo NI A /S SR O Y AR E (0x.) AR, Hhir AR T, AR A g D
range (256) WA TCERAS AT,

loader -- AT TATTINEBLIIIRI G . BEUHUE L4 K Lload_module () WYL, IEAFE T H—Afinder
R, S0 PEP 302, %}Tabstract base class ] Z: I, importlib.abc.Loader,

magic method -- AR Jj i special method §)AEIE R iA]

mapping -- Wit — S RHE R ARSI T Mapping 3 MutableMapping #1528 i Tkl 7k m 2%
2805 . W2 H T aHE dict, collections.defaultdict, collections.OrderedDict
PAM collections.Counter,

meta path finder -- JCPRIERIRES sys.meta_path BB RFTIR B finder, JOESIEE RS Spath entry finders
AT RIPAE I A
1 #&F importlib.abc.MetaPathFinder [ f#ICHRA AT LI 7%

metaclass -- JUJ& —Fp I TRIEERNIE. e LFEL .. REMAELYR, TRATHEZ LR = 1S5
FRTEAH N B ZE . KR T 10 X R Ji A 5 AR 2 R — N ERINSE L. Python [R5 2 AFET 1] AR
HHEE I K PREAT XA TH, HY4FER IR, Jodsn] e fhsm m U fi gy
Z. BN TIERENEDIN HE ., BBt RET S8 SO e], DARHAMIFZAES .
WEIEHS X,

method -- Jj ik TEFENTE SCHYRREL. QRN AIZ IR LR — DB R , TR SR B S A A
HEE—A~argument GAE 44 M self). 50 function Finested scope.

121


https://www.python.org/dev/peps/pep-0302

The Python Language Reference, .75 3.9.8

method resolution order -- J UARHTINT: 7 AT IO e 45 H B b 2% 4 S SE 97 F 0SB IOUT: «
7 Python 2.3 Jr: T I T AR 2.3 B Python fHT ST FIAHL 2 EEEROLEN -

module -- i3 XSG 0E Python fURS I — MBS AR AT ML fiv 4 23], W45 42 Python X
%o WAL importing FEAVERNAE] Python .

Y Wpackage.

module spec -- BEHHLKE — A~ fy 4 2 E), HAw S H TSR XS AEE. 2 importlib.
machinery.ModuleSpec HJZLH .

MRO % Lmethod resolution order
mutable -- W[AF WJASGF LA DAFEH: id () PREREE RGO T AR HBUE . 535S Wimmutable.

named tuple -- HHe4l Rif “HAT0H” w1 TAEMA0R Aocd, 7 HILh e &5 TR ae i H A Fr)E
PRI . SRR B B A v BRI AT AR .
HENELRPNETHAITH, 85 time. localtime () fll os.stat () WRENE. 5 —0lF 2

sys.float_info:

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

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

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

True

AL B e e WERAL (BN BT 51 ). bk, B SCE ald e # AR E O tuple GRIFE X
AR BT AR A . XA AT TS, S M T B4 collections.namedtuple ()
Q. JE—Fhr UL U —L T T4 5 N B R AL ST e I T ik .

namespace -- iy {430 4 SARAEBE BN, A S EAE R 2RAMNER, B8 NE P iRE
A asm (FEHEZN) . maas lﬂLﬂ@iEﬁ%@?&%ii‘ﬁ%ﬁ%% 4, H¥builtins.open 4
os.open ( TLQ%EE’J/E@ S[E) R X4y A4 2 1] A3 1o B A IR AR SR A R B0k 3 B iy
ﬂii‘fﬁ«ﬁﬂj‘fﬁ?)jﬁ B4, random. seed() B{ itertools.islice( Lﬂ‘ﬁ{i%ﬁﬁTﬁM@ﬁ%
i random 5 itertools A BISZELY .

namespace package -- fiy %75 ] f0 PEP 420 5 | A B —Fh (U I T i Bk i package,, fivss = [l AL AT A
AN, HAik )5 K Sregular package AR, PN ENTA __init_ . py 3CfF.

S A] 2 Womodule

nested scope -- fiR g5 AR £ — 72 NG NG AR RS . B, 55— Rz N X R ET PAS |
HIE AR & TR IREAE ASERA RS A MR RIE T8 . SRS R e S #0321 i N 2 1E
P U, é)%”‘r B S MERT &R 250, @idnonlocal KT RFEH AINEEN
i

new-style class -- iR X H a8 T G R 28 X0 IHFRIE 72558 1) Python A H , HA B
JEHENS ] Python Bty 8 RIGHERME, BIUN__slots_ | fib4F. FHEEME. _ getattribute_ ().
K ERES %

object -- X R AL EARAE (BHEEUE) PARTUE XATH (k) M. object @ {E[new-style class 1]
IR EE A

package -- f, —Ff ] A& AR B I Mo 5 1 ) Python module. MEGAR Lk, @ WH __path_ J&
P Python ik,

Y2 Wregular package Fnamespace package .

parameter -- JB5 funciion (B(J575K) & SRR A SR, B E KB DA Z B — D argument - (SAERLEHS
W, 2405%%). AHIMES:
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* positional-or-keyword : (TE BT, HEE— AW DAL H A2 AR DA R < 5T A2 %
AWES . ERBOARES LR, BN foo H bar:

’def func (foo, bar=None): ... ‘

* positional-only: {XFROIE, & —H BB EL ARWS . (RAETE 2w i 7 R BUE X
WIESHNEHEMNZ &G A/ FARRE S, IR posonlyl FI posonly2:

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

o keyword-only: {{FRKEET:, F5&E A~ HABH LT KEFAE AN SE. AR FIE S 0] S 7 iR
E X WIES S R & AT AL E TE S BCETE L A AN B IE S 2 Bi— * K S, Bl
T 1) kw_onlyl F1 kw_only2:

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

* var-positional: TZERIE, F5E P AR — MEBEEE R LB SE MR TS (MOIE A2
CERZIESHZIG). RFES AR S AR * e XL, BT args:

’def func (*args, **kwargs): ... ‘

* var-keyword: TAZRHETF, HEE A DASRBUE AR T S A (FEOIMTE MBS 2 #3204
FEHZIE). ZMESAEIETESAPRATMEA ** K@ L, BIA LR kwargs.

e nl DA 45 E PTEMIAE S AL, thal DA R e nT e SR e BRI -

535 Rargument AFEFAE . BYEHBHKATHRELITE, inspect .Parameter %, &L L
—35 A% PEP 362,

path entry -- Y42 A 0 import path YW —NERAJALE, SWipath based finder A FHRTE T ARSI,

path entry finder - BAFEA 11 #EHRE E— TSN sys . path_hooks (Wparh entry hook) S 1A finder
WX 2 ReiE R path entry e 58 PIFRBR
#i%% importlib.abc.PathEntryFinder PA T MR A LA 3R 8S AT S LAY &5

path entry hook -- J§FE A Ve 1 — Rl AT, FERNIE QfR] 22 AR 58 path entry T AR 1)1 00T BEAS (1
H sys.path_hook #|FEiRk [Bl—~ path entry finder .

path based finder -- 3£ TR AR S BRIARY—Fh L4812 &40 %5, WHE— AN import path WA AR

path-like object -- Bt FERR G NE— DU RGEBAII G . BRG] LR — D FR R str 83
bytes X%, A PA— LI T os.PathLike MM S . —A3ZHF os.PathLike MY AN S
i@ A os. £spath () BREFEH N str (3K bytes BRI RAEHIE; os.fsdecode () Fl
os.fsencode () A5 B RMLRIKAS str 3 bytes BBIPWLER . x4 2 PEP 519 5| A,

PEP “Python iR #21” HJ 45 . —4> PEP g2 {0t Scks, Hsk1a Python 41 KIRHLEE, ik
—A~ Python ({5 R Ky b BE ol 38855 . PEP I 24 HE SRS 5 116 952 AR BEAR A0 IR IS M 1 B PR o
PEP [ @ AE R4 BRI I OB AL DGR A 1) S 5 DA S A b0 A Python [R5 US4 5
SCRA B AL . PEP MFEE A TULAEAL I RN 1, R R I A SR .
=L, PEP 1,

portion -- #§5y H4 R — i &4 S AL A H SR A SO (BRTREAFRCT —A> zip SCIF) , FLAGE UL
PEP 420.

positional argument -- i & %5 S Wlargument.

provisional AP -- #2 APY ¢ APL @8 0A R HERRAEARE A i) J5 AR A PEORIEZ SRR Y ) e . i
IRMCIE AT A LA UL, (FRZHARC R E, ] RETER DT B e A L BRI DL
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THAT RGN (REUEBRZED) . A ESOFRXBEIET - (UE APT#IAZ |
R T B A" B R R 1 A S ] E X A

RIS 5 APL SR, [a] G AN B S 2000 B G RO T 27— AT A] A A A e 0
SR RRAE AR B Fh ) IS A e T 56
ERPAL PRI AR A VARME PERF SR W, AN 2 T 8 KIS BEPTIR . 1E0 0L PEP 411,
provisional package -- 8194 2 Wl provisional API ,
Python 3000 Python 3.x KFiFFLMNERR (X4 FAEMRA 3 W KRR ER T ERE I T) . AL
W45 “Py3k”.

Pythonic fi5— 8Bl — B A% S % B4 1 Python 155 B 1 00 WU AIER S, A2 o At 5 v o i)
AR RSB . Bi4n, Python Ay I KUKS e (i ) £or TR ER A [T — A T IE O R R BT 78
o WZHAE S A AR, A Python I AT I 2 P61 — MO B

for i in range(len(food)):
print (food[i])

T A RS2 A B f] 355 B Pythonic 7 02 3X FERY

for piece in food:
print (piece)

qualified name -- g #Fr —UARUS 2 FRRYA PR, R ABCHRAY 42 Jm A IR b SCROFEAN 2K 3R
ROk BT, A E I PEP 3155, X T Z A RECRIZE, FREA RS XR A FR—E

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

>>> C.__qualname_

IC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth. qualname
'C.D.meth'

295 T o B, TR E & ARECAPR RN B PSS IR R B A, Hrp S A AL
, Bl email .mime.text:

>>> import email.mime.text
>>> email.mime.text. name
'email.mime.text'

reference count -- 5[ HIVHEC XTRFE X R I951 HIECE . 24— DX RI51 HTTEEE AER, i s R aort
T 51 THECH Python AU K Uil 7 2 ARl Wi, {H'E @ CPython SEI)— A KBEICE . sys BibE X
T—/~ getrefcount () L, FEFF 5T B RR MR EXT 85 T

regular package -- LAY Z5 8 Vpackage, BN EA—A _init_ .py SCHMIHE.

%2 Wnamespace package .

_slots__ —FPEYERN TR, 1L F5E RS B S Bl J 1 2 0 R RS R S ) 7 MR T N . BRI
TARGAT, HARZHEFAIHAE S, S RRBETEDBAEOUT R, BIURAE N R e,
HH A S RSB

sequence -- JE5l —Fhiterable, EAFHIL getitem () FEIRITIRRMM BECRT | AT RN LRI,
o LT —AREFPIRER__len () Jrik. WERFFIHKEA 1ist. str. tuple fll bytes.
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HEER dict W3Ff_getitem () Fl__len (), HERCGANETBGMATS, FAEEHK
I F AT 52 g immutable BT ARHE%R

collections.abc.Sequence M % M % XL T — A EFHMHE N, EE_ceciten_ ()
M__len_ () ZANXIEIM T count (), index (), __contains__ () Ml__reversed__ (). SEH
B RER TR BT A register () SR

set comprehension -- i AL ARG P T A BB A TR R M RE G — PN RBE 5.
results = {c for c in 'abracadabra' if c not in 'abc'} AN FARES {'r
'd'}. BHAIR. REEHFRNET,

single dispatch -- ¥ispJR —Fhgeneric function 73JRILN, HELHE T SR ZEROREREN -

slice -- ¥ )} l_r%/\&mquffE“qmnu B 5 o VI F @ i R AsFRic R BN, 7E (1 PAE
JUANPAR S0 B, il variable_name[1:3:5]. F#ES (FR) ARicfeE R A slice o
%,

special method -- }§8% Jji% —flih Python FCiR Ik, SRR PA TR & BAE BT ANRT 4745 . X
PO ER PRI RREA AU N IR . Rk B SCRY S o ok o ik 4 Ak

statement -- ifif) HARFE T B (— MU CH) RN, — BRI LR —expression AN
KEEFIIGEH, Blinif. while i for.

text encoding -- SCAiR JITF Unicode “FAF ER 4 i 0 51 HR B A 4% o

text file -- SCA SCIF —FRENS RS str X5 file object . 3 — 4 SCAS SCESE R B 7 18— 1) 717 A B
T H ik Brext encoding . SCARSCAFHIBIFAFEASCARI ("rt 3% 'w' ) FTHSCHE. sys.stdin,
sys.stdout PAM io.StringIO 3L,

HiESFbinary file | fRREV RS F 5 23 7 BISCIRISR.

triple-quoted string -- 5 '3 4F il RN = NESNGES (7) ZFBE51S (C) BTREH. ENTED6E
ESHRA M5 SRR TR a2 H, B2 ZMAL. ENAFRETAHRNEE A
GRS RGPS AT S, I HT AR AT Jowh S EEREAT , TR S SCRY A7 R IR B4 A

type -- M RAIPusE A Python Xf & FAFAMIE: M MXERAEA —FIBL, BRHTAXTGMRAL, 77PA
IAER __class_ @Mk, 2 type (obj) L.

type alias -- JSRUHH, — IR (] A, BIED7 AUREIRBURE LS E IR RAT
KA AR A X A . Bildn:

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

pass

] DA e ] s

Color = tuple[int, int, int]

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

Z W, typing Fil PEP 484, HHAg %] B BB AR A o
type hint -- B3RP annotation AR . EME. RENIESE0R RIETS E W28,

RAERE TR, Python ABSKAEME, (HHATXEHRA M THARIEN, A ) IDE S8 A
A S,

A, RIBMER R R B R W A typing.get_type_hints () HyjH], {HJHRAS &N
AATPA.
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ZIL typing fll PEP 484, H At eI RERYHEAR 4 o

universal newlines - AT — FIREE ALY Ik, HFLL R HFE 7 SRR AT 45T Unix 7745
WAE "\n'. Windows [HZE "'\r\n' PAIHM Macintosh [ Z5E '\r', = PEP 278 fil PEP 3116

flbytes.splitlines () THFEZ M.
variable annotation -- 28 7EfR X AR F 5 2@ A annotation

FERREAS RSB IEIT, b T e o HURAA:

class C:
field: 'annotation'

AR BAREE TN R 2 e BINDA R AR B2 int REUM(E:

count: int = 0

SRRV AR IL 4752 0 A &) —

& &% function annotation, PEP 484 Fll PEP 526, . Axf it oheeH FEANTA .

virtual environment -- JBHIIAEE —FfCR F MEZNBE 2002 1T EREE,  fei4 Python I PRI F AR 5 7E & 25 il
T4 Python 43 KA B A ST E [ — RS izt HAh Python W HEEFAIFTH

FHZ venv,

virtual machine -- JEHIHL — 5 5¢ 43l B0F 5 SCRYTHSE L. Python K $UHL AT PIAT 5 45 ) 4t 136 4% T 26

i) bytecode.

Zen of Python -- Python Z#ifi %1 i} Python ¥ty 547+, A BT HM SHEMXFET . EE AN

FHEZ HR SR A" import this”,
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APPENDIX B

i A

KSR A reStructured Text JF3CRY, f Sphinx  (—A4~% 12 Python SUR{S ISR NAS) B

ARSCRRTE B T RAEER I %58 4o G R S8 iy, XN Python AR By —#%, WIS SR, 53
reporting-bugs AN S5 . FATREI WCUH ) G BEE |

s it -
* Fred L. Drake, Jr., 3% 7 HT 51 Python SCRY) T HAE, PARIRS T IEE 21308
 Docutils # {4 W H, f)72 7T reStructuredText X 7A#% 1 Docutils # £ {4:;
* Fredrik Lundh, Sphinx MAif#] Alternative Python Reference i H 1 3k45 TR L 1148 .

B.1 Python L#&FmiE

AARZ X Python 157, Python FifE A Python SURA TTHRAY A, Bl Python JEACHY K A7 1) Misc/ACKS 3L
T TR

AT Python 4L X Y5 ARITIHK, Python 44 1 AN H €5 B ST - I AA1T !

127


http://docutils.sourceforge.net/rst.html
http://sphinx-doc.org/
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.9/Misc/ACKS

The Python Language Reference, .75 3.9.8

128 Appendix B. 3C44i5EA



apPENDIX C

7 B FiF AT

C.1 zR#pImE

Python H fif 22§ FI T AR 9224 (CWI, I https://www.cwinl/ ) f#) Guido van Rossum - 1990 4E Y,
W, fER—TT0M ABC [iEF AU . R4 Python 345 T2 5k B HAB AW 5THk, Guido {52 H &
BEH .

1995 4E, Guido 7 #2 Je WNHY E Z A 5T 22 &) (CNRI, I, https://www.cnri.reston.va.us/ ) #4247 Python
ERTTAE, IR A T 2 AU

2000 4£ 71 H, Guido FI Python #.00FF & 41 BA %4 %] BeOpen.com £ 7 T BeOpen PythonLabs [\ . [F4E1 H ,
PythonLabs [#]BA%% F| Digital Creations (¥} & Zope Corporation; [, https://www.zope.org/). 2001 4£, Python #x{4:
H 42y (PSF, I https://www.python.org/psf/) 57, X &A% A4 Python AH S AT AU A1 @ iy 75
221, Zope Corporation FI{E & PSF [ B i i1 .

JI A7 ) Python BAEZITRR) (A KIFURHYE L2 https://opensource.org/ ). P I, #iKZ % Python Jii
AJe GPLARA ) TREL T RANOL .

XfhRA | RE F EE GPL#%?
09.0% 1.2 | n/a 1991-1995 | CWI =
13215212 1995-1999 | CNRI 7=
1.6 1.52 2000 CNRI &
2.0 1.6 2000 BeOpen.com | {5
1.6.1 1.6 2001 CNRI %
2.1 2.0+1.6.1 | 2001 PSF o
2.0.1 2.0+1.6.1 | 2001 PSF P
2.1.1 2.1+2.0.1 | 2001 PSF 2=
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2=
22 GEE | 201 2001 %% | PSF =

{Efi: GPL #A T AR M Python £ GPL N k1. 5 GPL AJa], Frf Python ¥4 Al AR FL &4 R 1B MG

129


https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/

The Python Language Reference, .75 3.9.8

A, T JC T TR T A Sk . GPL AR A T IE (15 Python R PAS HVETE GPL R & AT HIAF45 & B ;
HHERFAHENATT .

PR ZAE Guido $55 F TAERSMNTEIEE , MG LE 2 A8 vl fE .

C.2 FRERE LAH B E A Python Bk FOF ¢

Python 541 SCRYS A 34 v] 35 B PSF 34 5T #0936

M Python 3.8.6 JF4f, SCRE A AYZASBI . AEHE- AU A TR R TR & PSF VR ] PRSURI SR 45 2 BSD +F T HXE
VAT

HL8 40 5 AE Python HHF @I TR VFAT . X LEVF Al & SRR VAT Z N — 21 i . A7 KX 2t
AR SE RS AT S 01 T AR 09 15T 12 5 o 3

C.2.1 FIF PYTHON 3.9.8 fj PSF ¥ E[#pil

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

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

3.9.8 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.8 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—Rights
Reserved" are retained in Python 3.9.8 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 3.9.8 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
3.9.8.

4. PSF is making Python 3.9.8 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 3.9.8 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.8
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FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT.
—OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.8, 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 3.9.8, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 #y BEOPEN.COM #F ] il

BEOPEN PYTHON JF5 8 a] M5 1 iR

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 THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of

(Rt
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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 FF PYTHON 1.6.1 g5 CNRI ¥#F o] il

1. This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright

(Fotakss)
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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 HF PYTHON 0.9.0 Z 1.2 g CWI iF o] Hpi¥

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 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.8 DOCUMEN-
TATION

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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A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

_random A E E T http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html F 25 113,
. DA (FFH):

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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C3.2 EEx

socket #HH ] getaddrinfo () Ml getnameinfo () REL, XLEpRELTFEIDAE WIDE i H (http:/www.
wide.ad.jp/) Y EAMIE SCHEH

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.33 RLEEFIRS

asynchat fil asyncore BHALE DA R EEHA:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.5 HITERR

trace HHALE AT A

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 5 UUdecode F#h

uu AL DA AR

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 i T ERAH

xmlrpc.client fEHVELEPARAR:

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
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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 A PATR ERE:

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 BT kqueue [ AL AR FEIH:

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 3441 Marek Majkowski’ Xif Dan Bernstein f] SipHash24 VAR5 BEALS DA NS HA:

<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/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c UL T CiHEF ) dtoa Fil strtod p%L, HTHF CiEF AUE BBV FAF R 3E1 745645,
David M. Gay ) [a] 44 SCHIRAE T, Z 304241 n] M http://www.netlib.org/fp/ Fi%. 2009 4£ 3 H 16 Hi 2R F|
PR D SO 15 DA BBUBCRITAAF W] 7 B

/****************************************************************

* 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.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. 1IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

********~k****~k***********~k***********~k*************************/

C.3. #HWrRIRHFaYVF ol 5053 139




The Python Language Reference, .75 3.9.8

C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

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/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

L T R S I S N S R T S N IS S N S N S S NS S SN S S S S S S SR P S S N .

(Rt

140 Appendix C. 5558 F0¥FE[iE




The Python Language Reference, . % 3.9.8

(£ 50

0% ok >k o ok ok 3k X % X X

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

P S T e S S N IS S S S S S N S T S S N T S T e S e . N S

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1.

Redistributions of source code must retain the copyright

notice, this list of conditions and the following disclaimer.
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.
All advertising materials mentioning features or use of this software
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).

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)"

(Rt
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THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/

L T S I R R e T

C.3.13 expat

BRAEBE —-with-system—expat BUE THHE, 50 pyexpat §7ARIE 5 expat YR FE DA HY:

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

FRARMIN ——with-system-1ibffi WU THE, BN _ctypes ¥ HNE (17 libffi JHEH5 DM E):

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

R ARG EAREIRY 21ib AR IHT ek A, W 55 2lib PG 8 DR 2 1ib 37 J%:

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 {#i M A M S IR AL T cfuhash T H :

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

KedE#i ] ——with-system—libmpdec BRE T, G0N _decimal FiHERE 07 libmpdec JFE )% DI
.

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 i EH

test LY CI4N 2.0 i 4E (Lib/test/xmltestdata/cl14n-20/) F2HUH W3C W%k https://www.w3.
org/TR/xml-c14n2-testcases/ AR 3 253 BSD ¥ R]IE & 17

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 51X {3 SCAY -

JRALBTA © 2001-2021 Python Hffhk4r 2. fR B AT A ALA

AT A © 2000 BeOpen.com., B FIr A AUA] o

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU

A RSEBM VALV, 200 L AeF Tk,
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3l

EFE
..., 115
ellipsis literal, I8
LA |
string literal, 10
. (dor)
attribute reference, 68
in numeric literal, 14
! (exclamation)
in formatted string literal, 11
— (minus)
binary operator,73
unary operator, 72
' (single quote)
string literal,9
" (double quote)
string literal,9
wnn
string literal, 10
# (hash)
comment, 6
source encoding declaration,6
% (percent)
EEH, 72

o\°
Il

augmented assignment, 83
& (ampersand)
mH A, T3
&:
augmented assignment, 83
() (parentheses)
call, 69
class definition, 100
function definition, 98
generator expression, 64
in assignment target list, 82
tuple display, 62
* (asterisk)
function definition, 99

import statement, 89

in assignment target list,82
in expression lists,78

in function calls,70
BEHEAE, T2

function definition, 99

in dictionary displays, 64
in function calls,71
BEHAE,T1

* k=

augmented assignment, 83

augmented assignment, 83

+ (plus)
binary operator,73
unary operator, 72

+=
augmented assignment, 83

, (comma), 62
argument list, 69
expression list, 63, 64,78, 84, 100
identifier 1list,9l
import statement, 88
in dictionary displays, 64
in target list,82
parameter list,98

slicing, 69
with statement, 97
/ (slash)
function definition, 99
EHAF, T2
//
ZHAE, T2
//=
augmented assignment, 83
/=
augmented assignment, 83
0b

integer literal, 14
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0o
integer literal, 14

0x
integer literal, 14

2to3, 115

: (colon)
annotated variable, 84
compound statement, 94, 95, 97, 98, 100
function annotations, 99
in dictionary expressions, 64
in formatted string literal,ll
lambda expression, 78
slicing, 69

; (semicolon), 93

< (less)
BHFE, T4

<<
ZH A, T3

<<=
augmented assignment, 83

<=
EH A 74

BHA, T4

augmented assignment, 83
= (equals)

assignment statement, 82

class definition, 32

for help in debugging using string

literals, 11
function definition, 99
in function calls, 69

BHA, T4

function annotations, 99
> (greater)
EEH, 74
>=
EHH T
>>
BHA,T3
>>=
augmented assignment, 83
>>> 115
@ (at)
class definition, 100
function definition, 98
mHFF, T2
[1 (square brackets)
in assignment target list, 82
list expression, 63
subscription, 69

\ (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)

BHIF, T3

augmented assignment, 83
_ (underscore)

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

__abs__ () (object 7 i%), 38
__add__ () (object 7 ix), 37
__aenter__ () (object 7 %), 42
__aexit__ () (object 7 i%), 42

__aiter_ () (object 7 i%), 42
all__ (optional module attribute), 89

__and___ () (object 7 i%), 37
__anext__ () (agen 7 ik), 68
__anext__ () (object 75 i%), 42

__annotations__ (class attribute), 22
__annotations___ (function attribute), 20
__annotations__ (module attribute), 22

__awailt__ () (object 75 ik), 41
__bases__ (class attribute), 22
__bool__ () (object method), 36
__bool__ () (object 7 i%), 28
__bytes__ () (object 7 i%), 26
__cached_ , 54

__call__ () (object method), 71
__call_ () (object 7 i%), 35
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__cause___ (exception attribute), 87 __ilshift__ () (object 7 i%), 38
__ceil__ () (object 7 i%), 39 __imatmul__ () (object 7 i%), 38
__class___(instance attribute), 23 __imod__ () (object 7 i%), 38
_ class__ (method cell), 34 __imul__ () (object 7 %), 38
__class__ (module attribute), 29 __index__ () (object 7 i%), 38
_ class_getitem__ () (object %7 i%), 35 __init__ () (object 7 i%), 25
__classcell__ (class namespace entry), 34 __init_subclass__ () (object £ 7 %), 32
__closure___ (function attribute), 20 __instancecheck__ () (class 7 i%), 35
___code__ (function attribute), 20 __int__ () (object 7 i%), 38
_ _complex__ () (object 75 i%), 38 __invert__ () (object 7 i%), 38
__contains__ () (object 7 i%), 37 __ior__ () (object 7 %), 38
__context___ (exception attribute), 87 __ipow__ () (object 7 i%), 38
__debug__, 85 __irshift__ () (object 7 i%), 38
__defaults___ (function attribute), 20 __isub__ () (object 7 i%), 38
__del__ () (object 75 i%), 25 __iter_ () (object 7 i%), 36
__delattr__ () (object 7 i%), 29 __itruediv__ () (object 7 k), 38
__delete__ () (object 7 i%), 30 __ixor__ () (object 7 i%), 38
__delitem__ () (object 7 i%k), 36 __kwdefaults__ (function attribute), 20
__dict__ (class attribute), 22 __le__ () (object 7 i%), 26
__dict__ (function attribute), 20 __len__ () (mapping object method), 28
__dict__ (instance attribute), 23 __len__ () (object % i%), 36
__dict__ (module attribute), 22 __length_hint__ () (object 7 i%), 36
_ dir__ (module attribute), 29 __loader_ ,53
__dir__ () (object % i%), 29 __1shift__ () (object 7 i%), 37
__divmod__ () (object 75 i%), 37 _1t__ () (object 75 i%), 26
__doc__ (class attribute), 22 __main___
__doc__ (function attribute), 20 Ik, 44,103
__doc___ (method attribute), 21 _ matmul__ () (object 7 i%), 37
__doc__ (module attribute), 22 _ missing__ () (object 7 i%), 36
__enter___ () (object 7 i%), 39 __mod___() (object 7 i%), 37
__edq__ () (object 7 i%), 26 _ _module__ (class attribute), 22
__exit__ () (object 7 i%), 39 __module__ (function attribute), 20
_ file ,54 __module__ (method attribute), 21
_ file_  (module attribute), 22 _mul__ () (object 7% i%), 37
__float__ () (object 7 i%), 38 __name_ ,53
__floor__ () (object 7 i%), 39 _ name___ (class attribute), 22
__floordiv__ () (object 7 i%), 37 __name___ (function attribute), 20
_ format__ () (object 7 i%), 26 __name___ (method attribute), 21
__func__ (method attribute), 21 __name___ (module attribute), 22
__ future_ , 119 __ne__ () (object 7 i%), 26

future statement, 90 __neg__ () (object 7 i%), 38
__ge__ () (object 7 %), 26 __new__ () (object 7 i%), 25
__get__ () (object 7 i%), 30 __next__ () (generator 75 %), 66
__getattr__ (module attribute), 29 __or__ () (object 7 i%), 37
__getattr__ () (object 7 i%), 28 _ _package_ ,53
__getattribute__ () (object 7 i%), 28 __path_ ,53
__getitem__ () (mapping object method), 25 __pos___ () (object 77 i%), 38
__getitem__ () (object 7 i%), 36 __pow__ () (object 7 %), 37
__globals__ (function attribute), 20 __prepare__ (metaclass method), 33
__gt__ () (object 7 %), 26 __radd__ () (object 7 i%), 37
__hash__ () (object 7 i%), 27 __rand__ () (object 7 i%), 37
__iadd__ () (object 7 i%), 38 __rdivmod__ () (object 7 i%), 37
__iand__ () (object 7 i%), 38 __repr__ () (object 7 i%), 26
__ifloordiv__ () (object 75 i%), 38 __reversed__ () (object 7 i%), 36
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__rfloordiv__ () (object 7 i%k), 37
__rlshift__ () (object 7 ik), 37
__rmatmul__ () (object 7 i%), 37
__rmod__ () (object 7 i%), 37
__rmul__ () (object 7 i%), 37

_ _ror__ () (object % i%), 37
__round__ () (object 7 i%), 39
__rpow__ () (object 7 i%), 37
__rrshift_ () (object 7 i%k), 37
__rshift__ () (object 7 i%), 37
__rsub__ () (object 7 i%), 37
__rtruediv__ () (object 75 i%), 37
__rxor__ () (object 7 i%), 37
__self__ (method attribute), 21
__set__ () (object 75 i%), 30
__set_name__ () (object 7 i%), 30
__setattr__ () (object 75 i%), 28
__setitem__ () (object 7 i%), 36

_ slots_ ,124

_ _spec__,53

__str__ () (object % i%), 26

_ _sub__ () (object % i%), 37
__subclasscheck__ () (class 7 i%), 35
__traceback___ (exception attribute), 86
__truediv__ () (object 7 i%), 37
__trunc__ () (object 7 i%), 39

_ xor__ () (object 7 i%), 37

{} (curly brackets)
dictionary expression, 64
in formatted string literal, 1l
set expression, 64
| (vertical bar)
BHAF,T3
| =
augmented assignment, 83
~ (tilde)
BEHF, T2
4k
AssertionError, 85
AttributeError, 68
GeneratorExit, 66, 68
ImportError, 88
NameError, 62
StopAsyncIteration, 68
StopIteration, 66, 86
TypeError, 72
ValueError, 73
ZeroDivisionError, 72
HELE
PYTHONHASHSEED, 28
A
assert, 84
async def, 101
async for, 101

async with, 102

break, 88, 94, 96

class, 100

continue, 88, 94, 96

def, 98

del, 25, 85

for, 88, 94

global, 85,91

if, 94

import, 22, 88

nonlocal, 91

pass, 85

raise, 86

return, 86, 96

try, 24,95

while, 88, 94

with, 39, 97

yield, 86
=

% (percent), 72

& (ampersand), 73

* (asterisk), 72

*% 71

/ (slash), 72

/7,72

< (less), 74

<<,73

<=,74

1=,74

==,74

> (greater), 74

>=,74

>> 73

@ (ar), 72

~ (caret), 73

| (vertical bar), 73

~ (tilde), 72

and, 77

in, 76

is,76

is not, 76

not, 77

not 1in, 76

or, 77

A

abs
[FE % %, 38
abstract base class -- &%, 115
aclose () (agen 7 i%), 68
addition, 73
and
bitwise, 73
BHA,TT
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annotated function, 21
assignment, 84 asynchronous generator —--— %4 pk &, 116
annotation —- JE#E, 115 asynchronous generator iterator —-
annotations + A R R R, 116
function, 99 asynchronous iterable —-- #3F 7% KXt £,
anonymous 116
function, 78 asynchronous iterator -- R ¥ %R E, 116
argument asynchronous—generator
call semantics, 69 T4, 67
function, 20 athrow () (agen 7 i%), 68
function definition, 99 atom, 62
argument -- %#, 115 attribute, 18
arithmetic assignment, 82
conversion, 61 assignment, class, 22
operation, binary, 72 assignment, class instance, 22
operation, unary, 72 class, 22
array class instance, 22
M, 19 deletion, 85
as generic special, 18
except clause, 95 reference, 68
import statement, 88 special, 18
X4, 88, 95,97 attribute -- B4, 116
with statement, 97 AttributeError
ASCII, 4,9 Bl4b, 68
asend () (agen 7 i%), 68 augmented
assert assignment, 83
iE 4], 84 await
AssertionError in comprehensions, 63
B4k, 85 X#F, 71,101
assertions awaitable -- H &£, 116
debugging, 84
assignment B
annotated, 84 b'
attribute, 82 bytes literal, 10
augmented, 83 b"
class attribute, 22 bytes literal, 10
class instance attribute, 22 backslash character,6
slicing, 83 BDFL, 116
statement, 19, 82 binary
subscription, 83 arithmetic operation, 72
target list, 82 bitwise operation, 73
async binary file —— 3% X, 116
X F, 101 binary literal, 14
async def binding
&4, 101 global name, 91
async for name, 43, 82, 88, 89, 98, 100
in comprehensions, 63 bitwise
%4, 101 and, 73
async with operation, binary, 73
& 4], 102 operation, unary, 72
asynchronous context manager —- e %/F 1= or, 73
TXEH %, 116 xor, 73
asynchronous generator blank line,7?
asynchronous iterator,21 block, 43
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code, 43
BNF, 4, 61
Boolean

operation, 77

Xt %, 19
break

iE 4], 88, 94, 96
built-in

method, 22
built-in function

call, 71

x4, 21,71
built-in method

call, 71

4,22,71
builtins

i, 103
byte, 19
bytearray, 19
bytecode, 23
bytecode —-- F¥H#, 116
bytes, 19

[EE & %, 26
bytes literal,9
bytes—-like object —-- FHFEXL, 116

C

c, 10
language, 18, 19, 21, 74
call, 69
built-in function, 71
built-in method, 71
class instance, 71
class object, 22,71
function, 20,71
instance, 35,71
method, 71
procedure, 81
user—-defined function, 71

callable

x4, 20, 69
callback -- [, 117
C-contiguous, 117
chaining

comparisons, 74
exception, 87
character, 19, 69
chr
[EE & %, 19
class
attribute, 22
attribute assignment, 22
body, 34
constructor, 25

definition, 86, 100

instance, 22

name, 100

T4, 22,71, 100

&4, 100
class ——- 2,117
class instance

attribute, 22

attribute assignment, 22

call,71

*t%,22,71
class object

call, 22,71
class variable -- %% &, 117
clause, 93
clear () (frame 7 i%), 24
close () (coroutine 7 i), 41
close () (generator 7 i%), 66
co_argcount (code object attribute), 23
co_cellvars (code object attribute), 23
co_code (code object attribute), 23
co_consts (code object attribute), 23
co_filename (code object attribute), 23
co_firstlineno (code object attribute), 23
co_flags (code object attribute), 23
co_freevars (code object attribute), 23
co_kwonlyargcount (code object attribute), 23
co_1lnotab (code object attribute), 23
co_name (code object attribute), 23
co_names (code object attribute), 23
co_nlocals (code object attribute), 23
co_posonlyargcount (code object attribute), 23
co_stacksize (code object attribute), 23
co_varnames (code object attribute), 23
code

block, 43
code object, 23
coercion —— HEH XA 117
comma, 62

trailing, 78
command line, 103
comment, 6
comparison, 74
comparisons, 27

chaining, 74

compile

B & %, 91
complex

number, 19

[EE & %, 38

HE, 19
complex literal, 14
complex number -- &#, 117
compound
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statement, 93
comprehensions, 63
dictionary, 64
list, 63
set, 64
Conditional
expression, 77
conditional
expression, 77
constant, 9
constructor
class, 25
container, 18,22
context manager, 39

context manager —- L+ TX&HEHE, 117
context variable -- FTXZE,117
contiguous —-- ##r, 117
continue

i 4, 88, 94, 96
conversion

arithmetic, 61
string, 26, 81
coroutine, 40, 65
function, 21
coroutine -- Mp#E, 117
coroutine function -- WE®E%K, 117
CPython, 117

D
dangling
else, 94
data, 17
type, 18
type, immutable, 62
datum, 64
dbm.gnu

Bk, 20

dbm.ndbm
H R, 20
debugging
assertions, 84
decimal literal, 14

decorator —-- A% 117
DEDENT token, 7, 94
def
iE 4], 98
default
parameter value, 99
definition
class, 86, 100
function, 86, 98
del
iE A4, 25,85
deletion

attribute, 85

target, 85

target list, 85
delimiters, 15

descriptor —- H®RE, 117
destructor, 25, 82
dictionary
comprehensions, 64
display, 64
T £, 20, 22,27, 64, 69, 83
dictionary -- 54, 118
dictionary comprehension -- ¥ # 3 & &,
118
dictionary view —-- FHAA, 118
display
dictionary, 64
list, 63
set, 64
division, 72
divmod

& &%, 37, 38
docstring, 100
docstring —— XHFELE, 118
documentation string, 23
duck-typing —-- KA 118

E

e
in numeric literal, 14
EAFP, 118
elif
KET, 94
Ellipsis
&, 18
else
conditional expression,77
dangling, 94
X4, 88,9496
empty
list, 63
tuple, 19, 62

encoding declarations (source file), 6

environment, 44
error handling,45
errors, 45
escape sequence, 10
eval

)& % %%, 91, 104
evaluation

order, 78
exc_info (in module sys), 24
except

KT, 95

exception, 45, 86
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chaining, 87
handler, 24
raising, 86
exception handler, 45
exclusive
or, 73
exec
& &%, 91
execution
frame, 43, 100
restricted, 44
stack, 24
execution model, 43
expression, 61
Conditional, 77
conditional, 77
generator, 64
lambda, 78, 99
list, 78, 81
statement, 81
yield, 65
expression —-- Fikz, 118
extension
module, 18
extension module -- ¥ B, 118

F
f'

formatted string literal, 10
f"

formatted string literal, 10
f-string —- f-F4&,118
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_lineno (frame attribute), 23
f_locals (frame attribute), 23
f_trace (frame attribute), 23
f_trace_1lines (frame attribute), 23
f_trace_opcodes (frame attribute), 23
False, 19
file object —— XX 4,118
file-like object —-- XHExt%, 118
finalizer, 25
finally

X4, 86, 88, 95, 96
find_spec

finder, 50
finder, 49

find_spec, 50
finder —- ## £, 118
float

B E &%, 38
floating point
number, 19
%, 19
floating point literal, 14
floor division -- [ FEE[R%, 118
for
in comprehensions, 63
&4, 88, 94
form
lambda, 78
format () (built-in function)
__str__ () (object method), 26
formatted string literal, 11
Fortran contiguous, 117
frame
execution, 43, 100
X, 23
free
variable, 43
from
import statement, 43, 89
XHF, 65,88
yield from expression, 65
frozenset
&, 20
fstring, 11
f-string, 11
function
annotations, 99
anonymous, 78
argument, 20
call, 20, 71
call,user—-defined, 71
definition, 86, 98
generator, 65, 86
name, 98
user—defined, 20
x4, 20,21,71,98
function —- ®#, 118
function annotation -- F#AriE, 119
future
statement, 90

G

garbage collection, 17
garbage collection -- Hrdf[E ik, 119
generator, 119
expression, 64
function, 21, 65, 86
iterator, 21, 86
T4, 23, 64, 66
generator -- A4 K, 119
generator expression, 119
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generator expression —-- A4 gk&EFXKRA, 119
generator iterator —- 4k #%RE, 119
GeneratorExit
Bl 4h, 66, 68
generic
special attribute, 18
generic function —- R A ¥, 119
generic type —— R A XA 119
GIL, 119
global
name binding, 91
namespace, 20
&4, 85,91
global interpreter lock —- 4 B % &4,
119
grammar, 4
grouping, 7

F{

handle an exception,45
handler

exception, 24
hash

B & &%, 27
hash character,6
hash-based pyc ——- #FW%N&EH pyc, 120
hashable, 64
hashable -- H¥7, 120
hexadecimal literal, 14
hierarchy

type, 18
hooks

import, 50

meta, 50

path, 50

|
id
[EE &%, 17
identifier, 8, 62
identity
test, 76
identity of an object, 17
IDLE, 120
if
conditional expression, 77
in comprehensions, 63
iE 4], 94
imaginary literal, 14
immutable
data type, 62
object, 62, 64
X%, 19
immutable —-- AHZ, 120

immutable object, 17

immutable sequence
R, 19

immutable types
subclassing, 25

import
hooks, 50
&4, 22, 88

import hooks, 50
import machinery, 47
import path -- B AE1Z, 120
importer —— & A4, 120
ImportError

BIsh, 88
importing —— 2 A, 120
in

KET, 94

EHAF, 76
inclusive

or, 73
INDENT token,7
indentation, 7
index operation, 19
indices () (slice 7 i%), 24
inheritance, 100
input, 104
instance

call, 35,71

class, 22

4,22,71
int

[FE &%, 38
integer, 19

representation, 19

&, 18
integer literal, 14
interactive -- X %, 120

interactive mode, 103

internal type,?23

interpolated string literal, 11
interpreted —— FEA, 120
interpreter, 103

interpreter shutdown —-- EEXH, 120

inversion, 72
invocation, 20
io
HH, 23
is
EHAF,T6
is not
= A, 76
item
sequence, 69
string, 69
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item selection, 19
iterable

unpacking, 78
iterable -- H#E R4, 120
iterator —— #RE, 120

J
in numeric literal, 15

Java
language, 19

K

key, 64

key function —- #E#, 121
key/datum pair, 64

keyword, 9

keyword argument -- X#FHH, 121

L

lambda, 121
expression, 78,99
form, 78
language
C,18,19,21,74
Java, 19
last_traceback (in module sys), 24
LBYL, 121
leading whitespace, 7
len
[FIE g #, 19, 20, 36
lexical analysis,5
lexical definitions,4
line continuation,6
line joining,5,6
line structure,5
list
assignment, target, §2
comprehensions, 63
deletion target, 85
display, 63
empty, 63
expression, 78, 81
target, 82,94
4,19, 63,68, 69, 83
list —— 7%, 121
list comprehension -- #|XkI#HEE R, 121
literal, 9,62
loader, 49
loader —— fn##, 121
logical line,5
loop
over mutable sequence, 95
statement, 88, 94

loop control
target, 88

M
magic
method, 121
magic method —- JEAR K, 121
makefile () (socket method), 23
mangling
name, 62
mapping
4., 20, 23, 69, 83
mapping —— BLE, 121
matrix multiplication, 72
membership
test, 76
meta
hooks, 50
meta hooks, 50
meta path finder -- TLEZ&EHK A, 121
metaclass, 32
metaclass -- 0%, 121
metaclass hint, 33
method
built-in, 22
call,71
magic, 121
special, 125
user—-defined, 21
*t4£,21,22,71
method —-- ¥, 121
method resolution order —-- ¥ 3% AW /F,
122
minus, 72
module
extension, 18
importing, 88
namespace, 22
T4, 22,68
module —-— Ak, 122
module spec,49
module spec -- I, 122
modulo, 72
MRO, 122
multiplication, 72
mutable
4,19, 82,83
mutable —— T4, 122
mutable object, 17
mutable sequence
loop over,95

*£,19
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N

name, 8, 43, 62
binding, 43, 82, 88, 89, 98, 100
binding, global, 91
class, 100
function, 98
mangling, 62
rebinding, 82
unbinding, 85
named tuple -- A4 4,122
NameError
Bl4h, 62
NameError (built-in exception), 44
names
private, 62
namespace, 43
global, 20
module, 22
package, 49
namespace —— @4 %A, 122
namespace package —- @& X A4, 122
negation, 72
nested scope —-— J‘&éﬁ’?mﬁiﬁ, 122
new-style class —— ¥z, 122
NEWLINE token,5, 94
None
T4, 18, 81
nonlocal
&4, 91
not
BHE,TT
not in
BHFF,T6
notation, 4
NotImplemented
&£, 18
null
operation, 85
number, 14
complex, 19
floating point, 19
numeric
T4, 18,23

numeric literal, 14

O

object, 17

code, 23

immutable, 62, 64
object —-- X£,122
object.__slots_ (FIE %&&), 31
octal literal, 14
open

[EE & %, 23

operation
binary arithmetic, 72
binary bitwise, 73
Boolean, 77
null, 85
power, 71
shifting, 73
unary arithmetic, 72
unary bitwise, 72
operator
— (minus), 72,73
+ (plus), 72,73
overloading, 25
precedence, 79
ternary, 77
operators, 15
or
bitwise, 73
exclusive, 73
inclusive, 73
BHAE,TT
ord
[EE &%, 19
order
evaluation, 78
output, 81
standard, 81
overloading
operator, 25

P

package, 48
namespace, 49
portion, 49
regular, 48

package —-— 4,122

parameter
call semantics, 70
function definition, 98
value, default, 99

parameter —- &, 122

parenthesized form, 62

parser, 5

pass
iE 4], 85

path
hooks, 50

path based finder, 55

path based finder —- ETRAEWELE, 123

path entry -- BEAMA, 123

path entry finder -- &N D&KL EH, 123

path entry hook —-- E&ANB#4F, 123
path hooks, 50
path-like object —- B&EX£,123
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PEP, 123
physical line,5,6,10
plus, 72
popen () (in module os), 23
portion
package, 49
portion —— #4123
positional argument —- L& %%, 123
pow
[FIE & %, 37, 38
power
operation, 71
precedence
operator, 79
primary, 68
print
[EE & %, 26
print () (built-in function)
__str__ () (object method), 26
private
names, 62
procedure
call, 81
program, 103
provisional API -- ¥ % API, 123
provisional package -- # FA, 124

Python 3000, 124
Python #&&HEN
PEP 1,123
PEP 8,75
PEP 236,90
PEP 238,118
PEP 252,30
PEP 255, 66
PEP 278,126
PEP 302,47,58,118, 121
PEP 308,77
PEP 318,100
PEP 328,58
PEP 338,59
PEP 342,66
PEP 343,39,98,117
PEP 362,116,123
PEP 366,53, 58,59
PEP 380, 66
PEP 395,58
PEP 411,124
PEP 414,10
PEP 420,47,49,54,58,118, 122, 123
PEP 443,119
PEP 448,64,71,78
PEP 451,59, 118
PEP 483,119
PEP 484,35,84,99, 115,119, 125, 126

PEP 492,41,66,102, 116, 117
PEP 498,13,118
PEP 519,123
PEP 525,606,116
PEP 526, 84,99, 115,126
PEP 530,63
PEP 560, 33,35
PEP 562,29
PEP 563,90, 99
PEP 570,99
PEP 572,64,77
PEP 585,119
PEP 614,99, 100
PEP 3104,91
PEP 3107,99
PEP 3115, 33,100
PEP 3116, 126
PEP 311935
PEP 3120,5
PEP 3129, 100
PEP 3131,8
PEP 3132,83
PEP 3135,34
PEP 3147,54
PEP 3155, 124
PYTHONHASHSEED, 28
Pythonic, 124
PYTHONPATH, 55

Q

qualified name -- [RZE 4K, 124

R

r'

raw string literal, 10
r"

raw string literal, 10
raise

&4, 86
raise an exception,45
raising

exception, 86
range

[EE & %, 95
raw string, 10
rebinding

name, 82
reference

attribute, 68
reference count —- 3| &%, 124
reference counting, 17
regular

package, 48
regular package —— A, 124
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relative
import, 89
repr
| & &%, 81
repr () (built-in function)
__repr__ () (object method), 26
representation
integer, 19
reserved word,9
restricted
execution, 44
return
iE 4, 86, 96
round

[E1E & #, 39
S

scope, 43, 44
send () (coroutine 7 %), 41
send () (generator 7 i%), 66
sequence
item, 69
£, 19,23, 69, 76, 83, 94
sequence —- J¥7%, 124
set
comprehensions, 64
display, 64
£, 20, 64
set comprehension -- &4 &R, 125
set type
XA, 19
shifting
operation, 73
simple
statement, 81
single dispatch —-- E 4K, 125
singleton
tuple, 19
slice, 69
[EE &%, 24
4,36
slice —— ¥ 4,125
slicing, 19,69
assignment, 83
source character set,6
space, 7
special
attribute, 18
attribute, generic, 18
method, 125
special method -- #%kF ik, 125
stack
execution, 24
trace, 24

standard
output, 81
Standard C, 10
standard input, 103
start (slice object attribute), 24, 69
statement
assignment, 19, 82
assignment, annotated, 84
assignment, augmented, 83
compound, 93
expression, 81
future, 90
loop, 88, 94
simple, 81
statement -- &4, 125
statement grouping, 7
stderr (in module sys), 23
stdin (in module sys), 23
stdio, 23
stdout (in module sys), 23
step (slice object attribute), 24, 69
stop (slice object attribute), 24, 69
StopAsynclteration
BI4b, 68
StopIteration
B4k, 66, 86
string
__format__ () (object method), 26
__str__ () (object method), 26
conversion, 26, 81
formatted literal, 1l
immutable sequences, 19
interpolated literal,ll
item, 69
Xt %, 69
string literal,9
subclassing
immutable types, 25
subscription, 19, 20, 69
assignment, 83
subtraction, 73
suite, 93
syntax, 4
sys
Ik, 96,103
sys.exc_info, 24
sys.last_traceback, 24
sys.meta_path, 50
sys.modules, 49
sys.path, 55
sys.path_hooks, 55
sys.path_importer_cache, 55
sys.stderr, 23
sys.stdin, 23
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sys.stdout, 23
SystemExit (built-in exception), 45

T

tab, 7
target, 82
deletion, 85
list, 82,94
list assignment, 82
list,deletion, 85
loop control, 88
tb_ frame (traceback attribute), 24
tb_lasti (traceback attribute), 24
tb_lineno (traceback attribute), 24
tb_next (traceback attribute), 24
termination model, 45
ternary
operator, 77
test
identity, 76
membership, 76
text encoding —- X A%, 125
text file —-- XUAXfF, 125
throw () (coroutine 7 i%), 41
throw () (generator 7 i%), 66
token, 5
trace
stack, 24
traceback
T4, 24, 86,96
trailing
comma, 78
triple-quoted string —- ZB|&F {8, 125
triple—-quoted string, 10
True, 19
try
iE 4], 24, 95
tuple
empty, 19, 62
singleton, 19
x4, 19,69, 78
type, 18
data, 18
hierarchy, 18
immutable data, 62
B &%, 17,32
type —- £E#& 125

type alias -- (A& F| 4,125
type hint —- KA, 125
type of an object, 17
TypeError

B, 72
types, internal,?23

string literal,9
u"
string literal,9
unary
arithmetic operation, 72
bitwise operation, 72
unbinding
name, 85
UnboundLocalError, 44
Unicode, 19
Unicode Consortium, 10
universal newlines -- & Jf3%4T, 126
UNIX, 103
unpacking
dictionary, 64
in function calls, 70
iterable, 78
unreachable object, 17
unrecognized escape sequence, 11
user—-defined
function, 20
functioncall, 71
method, 21
user—-defined function
*t4%.,20,71,98
user—-defined method

x4, 21
Vv

value

default parameter, 99
value of an object, 17
ValueError

Bl4h, 73
values

writing, 81
variable

free, 43
variable annotation -- ZEH#E, 126
& &%

abs, 38

bytes, 26

chr, 19

compile, 91

complex, 38

divmod, 37, 38

eval, 91, 104

exec, 91

float, 38

hash, 27

id, 17

int, 38
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len, 19, 20, 36 set type, 19
open, 23 slice, 36
ord, 19 string, 69
pow, 37, 38 traceback, 24, 86, 96
print, 26 tuple, 19, 69, 78
range, 95 user—-defined function, 20,71, 98
repr, 81 user—-defined method, 21
round, 39
slice,24 W
type, 17,32 while
KRBT T4, 88,94
as, 88, 95,97 £
async, 101 __main__ ,44,103
await, 71, 101 array, 19
elif, 94 builtins, 103
else, 88, 9496 dbm. gnu, 20
except, 95 dbm. ndbm, 20
finally, 86, 88, 95, 96 io, 23
from, 65, 88 sys, 96, 103
in, 94 Windows, 103
yield, 65 with
virtual environment -- & l3F3IE, 126 &4, 39, 97
virtual machine -- E#AHL, 126 writing
Xt & values, 81
asynchronous—generator, 67
Boolean, 19 X
built-in function, 21,71 XOT
built-in method, 22, 71 bitwise, 73
callable, 20, 69
class, 22,71, 100 Y
class instance, 22,71 yield
complex, 19 examples, 66
dictionary, 20, 22,27, 64, 69, 83 expression, 65
Ellipsis, 18 EuF 65
floating point, 19 E A4, 86
frame, 23
frozenset, 20 Z

function, 20, 21, 71,98 Zen of Python -- Python z##,126
generator, 23, 64, 66 ZeroDivisionError
immutable, 19 WJ &I\, 72
immutable sequence, 19

instance, 22,71

integer, 18

list, 19,63, 68, 69, 83

mapping, 20, 23, 69, 83

method, 21, 22,71

module, 22, 68

mutable, 19, 82, 83

mutable sequence, 19

None, 18, 81

NotImplemented, 18

numeric, 18, 23

sequence, 19, 23, 69, 76, 83, 94

set, 20, 64
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