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A, HNS2E T AR . )

1.2 sty Python

1.2.1 Python EZ8%E ?

PEFRE. H 1991 FFEKLERER 6 £ 18 A H il &4l HUBr i RUE A A, XARESE RE S FFEET £
M 3.9 iIFHG, Python KF 4K 12 A HHEH — D HUERHERA (PEP 602),

TF ke e B IFUBCAS Y TR IE R AT R, PR BAT e A1 RO RS Ml i 3R T o TR HE IE AT i

SPMRA S = B kiR (B4 3.5.3,3.6.2), HITRGEMEREL: FA M TN & IE &4
FE MG IR AR 1 R] — 2R 900 B4 A I AT P B D R IR AR — 2L

BB AR AE ARAS 52 ] PATE Python 2L 0T Fp Bl o A7 PIANE AL P BREEAORCAS: 2.x 1 3.x. HEFFEAY AR
A 3x, EWKRZEUZ MBI . BAR 2x WM, (B U
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https://github.com/python/cpython/issues
https://devguide.python.org/
https://ir.cwi.nl/pub/18204
https://wiki.python.org/moin/PythonBooks
https://wiki.python.org/moin/PythonBooks
https://infra.psf.io
https://en.wikipedia.org/wiki/Monty_Python
https://peps.python.org/pep-0602/
https://www.python.org/downloads/
https://peps.python.org/pep-0373/
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1.22 % /b ATEEH Python?

R BOZEOAT T3, ABARMESRAS— ORI R 7

Python A DA% 4k, WIMIFAFAAERS A, WANEWAT AL AR s 3l 7F HE& T2
Linux AT, HUI T8RS R ICR e B .

comp.lang.python 1R H I ER, (HAZTA Python ] FRSAERIHAL LN, V2 NEEA ST EH
i

1.2.3 AHEEZEMIE =M Python FA&H) ?

1719 https://www.python.org/about/success v i J1 T Python BT H 513, % 7k Python £ B H
R R] DUE B 2 8 [F] A Gl RIS ik -

fR 7K HERY Python 3 H A03% Mailman [5F 51| Z245 2145 A Zope [ e 554 24> Linux ZATh, Hrbis
#4102 Red Hat, #R(H ] Python e 4 5 HEB 4 5k 400 e gn R R G B BRER . FE IR A Python 12
4% T Google, Yahoo F1 Lucasfilm 24 ,

1.2.4 XKL Python BRIt AHER 7

I 1) https:/peps.python.org/ 25 F Python 3#5# 21 (PEP) . PEP &4 Python Jil A JtFlulr P i $2 1
BEATHE AR BT SORY, e rp S PR AT WA RO AR UL 5 B A SRR . WA ARk "Python XY Release
Schedule” f) PEP, H:rp XY XA R ATFRATHIA o

HBASIIT K S AE python-dev HEE51 % HlbATiHiE

1.2.5 {2134 Python IATRHKEHNEH L SR ?

WHEAD R NG, HEAR ECAAER Python URELMETE, B, AEATXHZE & i3k B 2 s
AT AR —FB 2 R IE MEA S NHESZ W . SR m] AR b NIRRT, AT RAAAE R 25
Bl SO AT 53 SMAA KR E A Python 5%, FRATAA BLEEA T — kIR &AL UK 4K

AR AR, A% 5 (e sC T A2 . PEP 5 A 15 A 1] J5 AN A2 4 S e T s L0
MR, DA ATRERD X T4

1.2.6 Python B2—HfMmENFERIFNIESD ?

PaliiR

MR, SR B R SR T = I Pascal, C B0 Co+ DAJ Java (98— SRIFIGS | S22 E AT A2
LB . {HDA Python VRS 55— M ARTE = I 724 I X2 L nT BERCA A . Python HAT AR faf BAAT— 2L
TR R ORI , T HL A B SR, (EARAE AT 18 T O Python ] DALE7A: 4 T T BB 4
REBCAE, BIANTE -SRI Ao B Python, TRABRGE )2 6 A A EEAME S G AN 06 36 5 13 R 45
AT A AT REAE S — R ELRUT ARl ) B E R 5

KT 2 BT MR B SRR AR, H T E SR ANE T S BGE S AR X AR IR
BRANMZ Ao, OB HEARIEEE . ST AN A, RS, BB R
Bl BOANKGEARAE, A MM —FhE SR ANE T RR EEN, (HXH AR fol B4 S —IK
SRR IR LA A T Y AL

A V22 HoA T B s 45 Python AR IFI AT TIES « 14 Java —#Ff, Python ¥i5 — N KW ARHE
R RT AR 5 BB Bt 4 AR A B — 2 sE MR H SRRV A DA A B v pu )
EEANKEAERY . W ARIER, 254 0T DATESA S di AR R R R R A BRI T, AT 3R
PSR R I (i R AR UE R IR R 2 A TS B RO S . 118 PyGame SRR 88 = 7 B [ A
BT K2 A i fh 45

Python ¥ ffRE s B 27 A REAS A2 AR IS TE SR . M ATT T RATE—S 1 10 g AR Py DR A 1) ] 1)
—RRESHEATE . AR ITAICARSIZRA LT R, AT AR

1.2. IPscit5Rdapd Python 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
https://www.list.org
https://www.zope.dev
https://www.redhat.com
https://peps.python.org/
https://mail.python.org/mailman3/lists/python-dev.python.org/
https://peps.python.org/pep-0005/
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>>> L = []

>>> dir (L)

['_add__', '__class__', '_ _contains_ ', '_ _delattr__ ', '_ delitem__ ',
' dir_ ', ' _doc__', '_eq ', '__format__', '__ge_ ',

' __getattribute__ ', '_ _getitem_ ', '__gt__ ', '__hash_ ', '__iadd__"',
' dimul_ ', ' init_ ', '__diter_ ', '_le_ ', ' _len_ ', '__1t_ "',

' mul_ ', '_ne_ ', '_new__', '_ _reduce_ ', '_ reduce_ex_ ',

' repr_ ', '__reversed_ ', '__rmul_ ', '_ _setattr__ ', '_ _setitem_ ',
' _sizeof_ ', '__str__ ', '__ _subclasshook__', 'append', 'clear',
'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
'reverse', 'sort']

>>> [d for d in dir(L) if '__ ' not in d]

['"append', 'clear', 'copy', 'count', 'extend', 'index', 'insert', 'pop', 'remove',
—'reverse', 'sort']

>>> help (L.append)
Help on built-in function append:

append (...)
L.append (object) —-> None —-- append object to end

>>> L.append (1)
>>> L,

[11]

I AR 2 R SRR NS SO B e RE A BB E AT B il

Python iR H —LefR #719 IDE., IDLE 22—-~PA Python £ Tkinter 455 ) #5F4 Python IDE. Emacs J{j
FRE i 24 T 2] Emacs HAHER UFHY Python A0, A X SbgmfE iR vk mise . B4kl &
TEGn 5 AR B A2 B RERR S5 T RE . 115171 Python wiki £ Python JRfEIfRii) s 851 3%

WERARAHZETIE Python fEBFH HIGHEA], IRATRESA PGB edu-sig HF{FH12
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig
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21 —RRiaE

2.1.1 Python H&HRMFEHIH . LS ERXFHaERRBRIREAE ?

AHHJ.
PAR A T L& Python [)ii#R, H P E BE breakpoint () BIATYI A LERHAAS H

pdb FiH B —ANfE BAE R0 H 45 ] S Bt Python 858 . ‘& 245 Python Ef—&R4y, I H Kk FET
FE5EFH . BT OB pdb RS VE GRG0 5 4k B O RTE A .

YEbRifE Python AATRR AL/ ¥ IDLE A2 B AT K EFEE GEH (LT Tools/seripts/idle3), fliF—ETEAL
IR -

PythonWin 2} Python IDE, A {a & 17—~ pdb (1) GUI Jik#F . PythonWin [ K75 23 kWi i
o, AR TR S 2, Bl R ELIE PythonWin 2748 . PythonWin & pywin32 3 H (1) 20 BB
4%, i ActivePython KATHUAIALISY -

Eric &2—N5T PyQt F1 Scintilla %4820 411 IDE.
trepan3k Jg—PJ{BL gdb AR .
Visual Studio Code 2408 T T2 IDE, 40 T MRAE: Bl
AHVFZ Tl Python IDE #6075 T AL idas . 1035
e Wing IDE
o Komodo IDE

e PyCharm



https://github.com/python/cpython/blob/main/Tools/scripts/idle3
https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
https://eric-ide.python-projects.org/
https://github.com/rocky/python3-trepan/
https://code.visualstudio.com/
https://wingware.com/
https://www.activestate.com/products/komodo-ide/
https://www.jetbrains.com/pycharm/
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21.2 EERERDIKFALRITHSHMHIR?

A
Pylint I Pyflakes AJ AT HEAG AL AT B VR A LU o
HSRBG AL F I U0 Mypy, Pyre A1 Pytype ] AR #E Python JEACAD AR TR .

2.1.3 fnfa e Python BRI REMITIEITHI ZH T2 7

QSRR A AT AR Y, DA AL SE 2% Python RIAT R EANIZATE , WIAFS 204 Python 4
B C AU . AVWE THAT MG IR I f (R, FRX Leiise 5 Python —JE il Ay il 40 7E— kR K
FRASAT AT SO

— P Al freeze T.H, ‘& PA Tools/freeze [FE A & FE Python JEAALA H . & ] 4§ Python 754
ek CHUdH ;s ARV PAE I C Rida kAR BT A B A B — N3 7, B L 5451 Python Bk
WATHERE .

B TAER 3T RS, KBRS ) import 1541, FFAERRIE Python BAZFIVES H % (HF
BRI Rk seite, S5, JEXLERIE) Python “Fyi#E4 Ay C fUR% (W DAFI ) marshal FEHc%
P RAXF SABAvIIR b ), R A E M, %SO SR SE B F 31 Y P R
WG, A C AR H- RS Python fFREZR I HLR TR 8582, TER—ASH 4 B R M i f o, 3
ifig 5 Python BIARY 52 2 AHH .

FAML T T OV R A GUI T3 3
. Nuitka (BF)
o Pylnstaller (55F4)
o PyOxidizer (¥5F4)
o cx_Freeze (EVH)
* py2app (X[t macOS)
o py2exe ({X & Windows)

2.1.4 REH Python GilrEsk MiEiER ?
I o BRI PRI E R 1 T AR i T PEP 8 2.

2.2 EERUOAT

2.2.1 ZTEHAEFE, HtaiEL£HI UnboundLocalError ?

LA PR BN TR R TSI T — AR, RS8R TAER AR UnboundLocalError
B, XA R NI

PATF A -

>>> x = 10
>>> def bar():
print (x)

>>> bar ()
10

IEH AR, (B2 PAT AU
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https://pylint.pycqa.org/en/latest/index.html
https://github.com/PyCQA/pyflakes
https://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://github.com/python/cpython/tree/main/Tools/freeze
https://nuitka.net/
https://pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
https://www.py2exe.org/
https://peps.python.org/pep-0008/
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>>> x = 10

>>> def fool():
print (x)
x += 1

¥E UnboundLocalError gk

>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment
J

JE PSR, 2 A e B A B EA TR, %28 BRE R i SR A B S i As e, 9 = AR
kb ] 4 AR . T foo BYBRE—ARIRATN x L T ASEHE, IESR S RGN R AR R I,
HITI) print (x) W HRWIIRLIRERAE &, a5 KRR,

e LT 7RG AT UARE SRR i) 22 it P ] O 4 Sy A i A S5 1) -

>>> x = 10

>>> def foobar():
global x
print (x)
x += 1

>>> foobar ()
10

J

SRRV RAUUEAR A, HSLDA LRGSO E N Z #E, h TR — &, XEHEER
XA T

>>> print (x)
11

RO A nonlocal &BEFAE i EAE HIE P ST 54 -

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
x += 1
bar ()
print (x)
>>> foo ()
10
11

2.2.2 Python MR EEFIL [T ERWPLHRM ?

BRECAARAUAES [ RY Python A8 5 UL 42 JR AL . AIARAE BRI AR Ar) LB R A8 SR, DB AR T
PN G R R, AR ISR HAL N e As &

EVVSEA KA NIETF, A H R 2RSS . —JrH, SR 2R I global RTPAR; I
SMRIVE I A . S5 —T7 T, AR 255 | FREN L global | JRALALERS A L global T o HE4
BRUO B R AR AL RIS I, ARSI N &R i . X APZRELABIR global R
FATFAE 7 R A -

22. EBEROLAT 9
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2.2.3 At AEB/HPE LS &R lambda EREHERER 7
B for ERA i SULAHUEL A 5710 lambda (B 2 2538 b Rt —FF)

>>> squares = []
>>> for x in range(5):
squares.append (lambda: x**2)

PAES53)—AMMU 5 54 lambda BB, XLERECRTH x**2, KEFEFWIE, FHFX RS
SRR 0L 1. 4, 916, SR, EARMS LI, MAIESRN 16 ¢

>>> squares|[2] ()
16
>>> squares[4] ()
16

B x A2 lambda pREA N ERAZ B, T2 SCTANERVE Sk i, F B x @ AE3 ) lambda {7517

()T A A E ST o JREREE AR x B2 4 , At DASGIN BT A i ek EicHRr ik [a] 4«2, Bl 16 . @
ﬁ&ﬁx%ﬁ#é%mmm%ﬁﬁﬁwymﬂ%%ﬁL—m

>>> x = 8

>>> squares|[2] ()

64

N T WG R BRI, T EAFHEARAFAE lambda JRRAS R, DARTHORHOBIT 425 x HOfE:

‘>>> squares = [] }

>>> for x in range (5):
squares.append (lambda n=x: n**2)

PAE n=x B /1) lambda A8 n, HAEE X lambda WA, SRR Y H I AL x
{EAHIA . SXTEREE n WY(EAESS | 4> lambda "ok 0, E2 2 4> lambda "o 1, FE55 3 Mol 2, KL
flE. PIIEBLAESEA lambda #R 23 o] IE A 25 2R -

>>> squares[2] ()
4

>>> squares[4] ()
16

R, AR AJE lambda FTRFA R, # R R B R RRE ] -

224 INfTERRHFLBHERE?

TE AR SR BRI (5 SRS 7 v 2 Q) — Rk (Gl 3 FR°H config =% ofg) o AR A2
?M%ﬁﬁﬂ$%kﬁamgﬁﬂ;%Eﬁﬁﬂ%ﬂ%@éﬁ@%@%Toﬁﬁ%ﬁﬁﬂﬂﬁ—?i%
JIt ASHZAS RN G B AR AT AR S BSCRF AR BT 5 A5 AR BE. o

config.py:

(k=0 + x REREARLE ]
mod.py:

import config

config.x = 1

main.py:

import config
import mod
print (config.x)
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TR, TR, A 2 S B A B SR B

225 EANERY “RESER" B4
WHE MM from modulename import * . A AiX <L importer [H 4 25 0], Ha b miA XL
SRR MEDARE Linter £575 H K .
TELEARS SOOI B BB A . XA IR At — H T T, R 2% it 44 2 A 1E i
WIS . BEA TS M N R 2 LU A 5, BAT A2 IR I 5528 B 25 [
FEAN R A — PP A -

1. FREFERL—Flin: sys. os. argparse, re %%,

2. =D AL (4235 T Python site-packages H s HINE) —Billll: dateutil. requests,
PIL.Image %,

3. ARHUIT K ARG

N T BEGAEI P AT KB, A7 i BRI AR R A SR EE A N . Gordon McMillan F itk
LU

LA AERHER R 1] “import <module>” {3 AJEXIS, I T A EA FERY . (HAR 2 4

FEHAE A 1AM R B — 4% (“from module import name”) Ff HL5 A AL T-HURS fi 5 T

B, ISR RERE MY S ARIE AT, XA 1 AMERIET T A

2 AMEGRIE .
AR H A E— DR EC P 22 2 AR, IR PR ATE RS A Z R BN BRI AT o 2496 ) 2] S AR
% 1R E 25 IRt 5 2 MRBU R A T AT .
WERFELERIHR - EAH KR, ATREIEHEAE AR M R IR . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH A h R A IER AR, 2 — RO B e
RN TR S AN, s b B DRI IR T, A B S AR AR A0E LN AR
SR . AR P AT 73, R R ABREA R MR, AP ARTCIHA M . AR
SAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HUR #EA T LR 5 L 2R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

226 At AMRZEGHFIRINE?
B PR 5O XS Bug, WAL T B

def foo(mydict={}): # Gl : HARALEES N FHEHI A
B - - S
mydict [key] = value

return mydict

i U B B, mydice BRI 5 R nydict W B SPAEEEI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABOMERTERT AR . (HEESOF . BRINE I oA iR e SUR A —
B IO GA AR, U O b ISR, U R G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY AT JCALN None Z 38, 1l i AZXF G A B 2l
NIFTRES IR, BIAN-Fi. FURAIE B4

Rtk AT G VEBRIAMEE — Pl R RO AFRM0E . 10 SOR I None fEBRIMEL, RIS HE B REG
HSHR AN None JRFTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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B 45

def foo (mydict=None) :
if mydict is None:
mydict = {) # ARHHLZAFE— AT 8

SREONMARFHEA I ARG AL . WA A R BT S R 2 HUACREI A — s DL B¢ 2502 R34 U b
BN SBREERGAER . FAE FIRER R R INR M AP HIE . XA 8RN “memoize”,
ESTIMETIE BNV

# RATAEREFALS AT HRBEUNXREF K KXk N _cache
def expensive (argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache[ (argl, arg2)]

# HHEAERHE

result = ... BHEEHNITE ...

_cache[ (argl, arg2)] = result t BERREEEFT T
return result

WATAAN I ZECRINER LB, 2R 4 a7z i KB T A e -

2.2.7 B ETESHEXEFS UM —TRBEER S — TR ?

A B ES BN R AP RIPRIRAT > F1 <+ R4S S GRS ITAIE N AL B LS R e s i 7
2o SRIGREAT A * R = * FETE ] HAb R BT AiX 28582

def f(x, *args, **kwargs):

kwargs['width'] = "'14.3c'

g(x, *args, **kwargs)

2.2.8 EHMEEZzEAMTLES 7

)5 2 R BT BR B SR B0 B LR, T A DR AE R B O SEBRAE AR . T2 LT A
FRLREREZ A 2 5 2R o I, 3T AR B OE X

‘def func (foo, bar=None, **kwargs): J

pass

foo . bar I kwargs 72 func WS, AALETH func B, #ilun:

[func(42, bar=314, extra=somevar) }

42 . 314 Ml somevar NE3LZ,

2.29 At ARy bEEXIITR X ?
WERARIE BT :

>>> x = []

>>> y = x

>>> y.append(10)
>>> y

[10]

>>> x

[10]
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EVFRFAREIE, fh2TE y Fls—IosEm, x ey,
P REERA P A

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, JFHER % FrgiE X5 SiRRE RN R, < My 2 ERGIH.

2) FIEJE T mutable Xt 5, X EWEER A AR AT MBS .

FEP ] append () ZJ5, A2 RINER 112K 110]. HTFHAZESIH T R-— 5, HILHH
AT B — AT R B ER 2B U RIE (101,

IARHEIRE = WX SRR A AR 4R

5 # EBEEREATEZ XL
X

x+1 #5 T Bk, EhENHE-IHR

>>>
>>>
>>>

XXX

>>>
6
>>> y
5

UL < ALy WERFASE T . BN ERUE immutable 3P4, FEPAT x = x + 1, HEARSBEUCEECT
%5, et MEAHET s (BETS 6 ) HHHKS x (Wl EMET < FrEHm
Xﬂ‘?ﬁ}o f%f%)ﬁiiﬁ, WA TS (OGS 6 R 5 ) A4 BRI R (x BIFEFE W 6
My 58R481 5 ).

e (BTN v . append (10) il y.sort () £MASEX S, & AL 5 —L8E Bl y =
y + [10] Fl sorted(y) <sorted>) M EAIEH L. BEEHE Python ¥ (UREMREENFE
RAEF) BTN L7 EKRE © None® () PAKEBhEFIEIE X P FHAS [R] 5B 0 /o IR L S SRARR
FSRHLEE T v.sort () I ERRE—ANEEHF R v RIS, RSH04E RS S Z None, X0
SERNEEF P24 — A S Wi AR
AR — R, HRRI B PA T R B E A B & R A AR FIAT R RIRS IR AT . Fln,
+= &SN, EASBHOTHE S (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
[FREBR SIS a_list, Tij some_tuple += (1, 2, 3) Ml some_int += 1 N&AIEHAIXNTE).
s
o XfTF—AAAERS (1ist . dict . set 484%), W DARIHIRLeqR @ i E T8, IrEsIHE
F A F T 2 S W M LBl I L o
o XMTF—AAAAEXS (str . int | tuple %), A5 HERNA RS S HAHFEMME, (AAG %R
A HAR A BRAEAR AR 0] — B A 42

WNERTE AL R R [ — R, WTAMN 1s iIBHATSNERE 14 0

2210 AREHFRHHSHMRLY (RBSIHER) ?

THICAE, Python "RRYSES AR IL 1800, i TR R B TXIZA5IA, B AR 75 RIses 1 o7
ISR EAAFAEN %, A E WA S A 5. @ AN LR, T RARSEI B e i 2%
Ao

1) Rl —A~ e :

p
>>> def funcl(a, b):

a = 'new-value' # a fi b &R 4K
b=Db+ 1 #ORE N BT &
return a, b # R [E #H W E

>>> x, y = 'old-value', 99

>>> funcl (x, V)

("new-value', 100)

RXZENZ AR R T
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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

-
>>> def func?2(a):

al0] = 'new-value' # 'a' BlRATY AT EH I Xk
afl] = a[1] + 1 #BH—ANEEXR
>>> args = ['old-value', 99]

>>> func?2 (args)
>>> args
["new-value', 100]

4) A AT AR SR 1

~

>>> def func3(args):
args['a']l] = 'new-value' # args & — N L Wy £ M
args['b'] = args['b'] + 1 # HEHFATEHE K

>>> args = {'a': 'old-value', 'b': 99}
>>> func3 (args)

>>> args

{'a': 'new-value', 'b': 100}

.

5) BEACIE RSB R A -

>>> class Namespace:
def _ init__ (self, /, **args):
for key, value in args.items() :
setattr(self, key, value)

>>> def funcé (args):

>>> args = Namespace (a='old-value', b=99)
>>> funcéd (args)

>>> vars (args)

{'a': '"mew-value', 'b': 100}

&

args.a = 'new-value' # args E— AN Namespace
args.b = args.b + 1 # R MG HA R

WA AT 2 B S PR ik 2 S
BRI AR I — M 5 AR O
2.211 30 Python shEl@E K E%Y 7

BHWFPEE: i EER. XS BREFEE X linear (a,b) , Huk[A|455HR
FIRREL £ (x) « RARENE R T ZaT:

7

— S ave

def linear(a, b):

def result (x):
return a * x + b

return result

e ARIP TR IPOE %

class linear:

def _ init_ (self, a, b):
self.a, self.b = a, b

(

T
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__call_ (self, x):

def
return self.a * x + self.b

(B L)

R X PRI SEm]

[taxes = linear (0.3, 2)

A E|— RIS, WSEH taxes (10e6)
A SR BA A, R RIS AR AR RS . A AR,

REMS Il I YRR L84 (7)) :

0.3 * 10e6 + 2,

[ri] — 4 m] 8 XS 52

class exponential (linear) :
# AT _ _init_

def _ call_ (self, x):

return self.a *

(x ** self.b)

XA Z A TR s RS B T3

class counter:

value = 0

def set (self, x):
self.value = x

def up(self):

self.value =

self.value + 1

def down (self):
self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set
PAL inc() . dec() Ml reset () MIZRIL, WMFEISLET W —itBLi—H.

2212 tn{FE %] Python 3% ?
—BAERF, i copy . copy ()
LR DAY

FEBEXF G n] LA S SR A8 T YR A T A

B copy.deepcopy ()

HAn L R R T copy ()

BEAGALAT o FHARIANRAFFE N, H

i

[newdict = olddict.copy ()

FPAURT AU B b A T 52 1 -
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[new_l = 1[:] J

2.2.13 AR BIMREIF AR ?

XA P SRR SEH] %, dir (x) FFIR R FHESI B L AR50, Hb & Se il ik
H12E 5 ST A& -

2.2.14 tnfay AR IRERX SREY B FR ?

— R R TOVE S, X RIFAAFEE IR 4 PR BB AR BT R B 44 B g i B R AME L
def fll class iEAFEFEANLL, URMEHM T RATP IR HAIPAT AR :

>>> class A:

pass
>>> B = A
>>> a = B()
>>> b = a

>>> print (b)
<__main__ .A object at 0x16D07CC>
>>> print (a)
<__main__ .A object at 0x16D07CC>

DA KR AR — Ak BB E T AN AR 44 B B ARSI T i B Y SBT3
B E 2 A LG, (B2, B INEE EHBLEAI A FRE a i3 b, X4 FRER B E F1 ]
—MELET.

ﬁ@—%ﬁﬁ%%%“ﬂ%”%&ﬁ%@%cﬁﬁﬁﬁ%*ﬁ%ﬁﬁ%ﬁ&ﬁ%ﬁ%7%#E%%E%
BNHEET .

{E comp.lang.python 1, Fredrik Lundh 7 [i] 25 33 A 4 ) RS G 22 25t i — AN AR 28 L -

BORBERER T THRIR M A TR i (M5) HEASUURERNAT, ERAEAR
E%EBTH&—*%%%aﬁ%%%WQE%%ﬁ%%E(ﬁ%éﬁ%ﬁ%ﬁ%@m%%
mﬁ Xig% ......

------ HHARR A EA RS L T EIRARA LT, AL TF!
2215 ESERHANMARRITAL?

125 A& Python Wiz AT . 1A AT HIF

>>> "g" in "b", ngn J

(False, 'a')

29 AR, MARREXZ AT, Pt B T

[("a" in "b"), ngw J

A2 :
[Ha" in ("b", nan) J

RETAMIRLESAE (= . += %) RUFRIL. (0FRREERESR, T PRI o i
SRR
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2216 BERRHEEFENT CES"?" ZHIESEMHIIRE 7
Ao AT

[on_true] if [expression] else [on_false]

x, y = 50, 25
small = x if x < y else y

f£ Python 2.5 5| A_FiATEIAZ A, 3 % AR 2 00 2 4 is AT -

[[expression] and [on_true] or [on_false]

SR AMEE T ANERES: , A2 on_true NAR/RE “IR” B, S5RR&SHE. IIAEELERM ... if
else ... EX N,

2217 2&ELIA Python HEit AIRZHRITER?

A PA. X R 7E lambda HHR#E lambda SESCI . S FAT EARG, BATERET UIf Bartelt
SRRV ETIESTER

from functools import reduce

# < 1000 W R &K
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))),1),range (2,1000)))))

# R 10 NERBEHKF
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,£f), range(10))))

t BEMTE

print ( (lambda Ru,Ro, Iu, Io, IM, Sx,Sy:reduce (lambda x,y:x+'\n'+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, i=1IM,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=1lambda xc,yc, x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*xt+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iuty* (Io—-Iu)/Sy), range (Sy
)))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \___ /N /] / Il B® WA

# v v / / o

# / /  “HER” MR AREK
# / / vy B W ERMEEE
# / x % b B EUE e B

2.2.18 FHBLSIIRPHIFHL (/) BRTLER?

RS HG R AL ZRTEE Z BIESH R MR B S . (URGETE S B n BN B2 5K -
e I AURO B S 080, SRR ARG BEgRGT 2IE 2 B filin, divmod O ®id—4
ERARO B SR B I SO & XA AY:

>>> help (divmod)
Help on built-in function divmod in module builtins:

divmod (x, y, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

22. EBEROLAT 17



Python Frequently Asked Questions, & {Tha4s 3.13.0rc2

TS IIREMMAHIRY, PIATESMBIURGERS. Wi, IXETSEORMN divmod () HE&T|%
i

>>> divmod (x=3, y=4)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: divmod() takes no keyword arguments

2.3 {FHFFER

2.3.1 tnfa4s < dlFo)\ IR ?

Ay \PERIR T\ BRI A E— B NG SR G TR0 AR BN, SRR
7 O NBERI 107 (HRERIEg 8), HEAE

>>> a = 0010
>>> a
8

e R AR T . A S UE R N _E A NG ECRE R F R X, T 2B R
TR RGBS . FEUNTE Python f#REAS A -

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 A4 -22//10 £3RME -3 ?

RERHNTIELD & 3RS 5 —2, AR, HIEATR SEnor:

[1::(1//j>*j+<i%j> }

B 2 ISR AR 1] i) RS C 5 5 AREBOR AR Fh— Sk, TRAFAERW 1 // 11
RRPEELE L s 5 WIERS 1 —8.

XF 1% 3 okul 3 A RERN AR AR AW I3 N IEERERNEAERE 2, I B8 AR
AR TFiE L 5 5 MR >= 0 &AL, ARIAEREN 10 1, 2 200 /N 2 TLIF?
-190 % 12 == 2 BAMMR; -190 % 12 == -10 M2 258 EIMUTRI .

2.3.3 &infoixy int FEEMMA = SyntaxError ?
SZARPNERX T A E R int FHE{EEMS KA syntaxError FENA S SHES VR /NS

>>> 1. class
File "<stdin>", line 1
1. _class_

A

SyntaxError: invalid decimal literal

FR PRI A S S IR S RS T
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>> 1 . class_
<class 'int'>

>>> (1)._ _class_
<class 'int'>

2.3.4 I RFFFRERARF?

WFTREE, ATEEH B int () BAKIGERS, B4 int (1144') == 144, ML, WA float ()
BEMCRTE SR, Bl £loat ('144') == 144.0,

BN LT, XSEES T IR R M, B int (10144") == 144 N HEAHE, W
int ('0x144') &5| %k ValueError. int (string, base) 25 A ESHIE &0 2L,
Bl int ( '0x144', 16) == 324, WERFGEEHCH 0, M Python ALMIMREAT: HIZK 00 Fm/\
s, 10X ot

R R R AR, WA NERE eval (). eval () WERERMRZEZ BRI
ST RESE AT A KLEIEH Y Python 26k, HLBnmRESE A import_ ('os') .system("rm
-rf SHOME") , X£il home H A T -

eval () A IEECTFHENT N Python FiAzNAY SR, AL eval ( ) FrFEOERE R, 2 Python
Kﬁiﬁ—k HERIBCTA R0 (0 FRAN)

2.3.5 IR EFRIRAFFER?

Bilhn, BHOECT 144 FARCR AR 1144, Tﬁﬂ% WERBMIES str () o« WIRARTFE 7 il al Bk
il R, Al N E R hex () 3 oct () » BRI 5, 1520 f-strings A1 formatstrings
LAY, BN "{:04d}" . format ( 144 Hfﬂi 0144" ff "{:.3f}".format (1.0/3.0) ¥r=4:
'0.333"',

2.3.6 INMATIERFFFER ?

TEBW, FNFEAR RTINS, FERZHIENT, HECRSA T A G R 1S B — N FA e
BIAT . AR TR B JF 1% 2L Unicode x4, nIPAIKIL 10, StringTo X4k array fHk:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.write ("there!")
6

>>> sio.getvalue ()
'Hello, there!'

>>> import array

>>> a = array.array('w', s)
>>> print (a)

array ('w', 'Hello, world')
>>> a[0] = 'y’

>>> print (a)

array('w', 'yello, world')
>>> a.tounicode ()

'yvello, world'
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2.3.7 W ERF R ERAER7E?
(EEZiSevpLicize R

o EFIIMEEE R L, KR PRF R R AL H Rl TAF R A S R A — . 2

LR R case SEHYRY) RIS

%

(def a():

dispatch = {'go': a, 'stop': b} # F E & ?

1.3
=
3
™
TR
N
F
T
PANE
™
&'}\u

dispatch[get_input ()] () # HERKEZ ]

N
Pz
ak
Ql\n
=2
-
=
B
b3

FIH B R getattr () :

-
import foo

getattr (foo, 'bar') ()

HIER getattr () ATTARMA G, WIER. KM, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

f = getattr (foo_instance, 'do_' + opname)
£0)

o il Locals () it EEE4

def myFunc () :
print ("hello")

fname = "myFunc"
f = locals () [fname]
£0

2.3.8 BEH S5 Perl iy chomp() #3¥8 5%, AFMFFFEDRBRERIRITH ?

AIPAREA] s . rstrip ("\r\n") WFRHE S IR IMER A RBATAF, A MERAL BRI HE . AR5

fiep s Fon AT, HOREBAIUZAT, WIRHHER Tl A T4

>>> lines = ("line 1 \r\n"
] \r\nll

C "\r\n")

>>> lines.rstrip("\n\r")

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 28 F scanf() 8 sscanf() B4y ?

A .

For simple input parsing, the easiest approach is usually to split the line into whitespace-delimited words using the
split () method of string objects and then convert decimal strings to numeric values using int () or float ().

split () supports an optional sep” parameter which is useful if the line uses something other than whitespace as
a separator.

T HA IR ASENT, IR L C B sscanf BOSRRMEES .

2.3.10 ’UnicodeDecodeError’ 5;’UnicodeEncodeError’ iRt AoER ?

D, unicode-howto

2.3.11 RERUFB T RFMLRER— RIS R 7
PARFRCA SR 45 R A U6 AT R e SUN AR P AT 95

>>> r'C:\this\will\not\work\"
File "<stdin>", line 1
r'C:\this\will\not\work\"

A

SyntaxError: unterminated string literal (detected at line 1)

A LR GEE BRI IR . Herp 2 — R H LT A5 £ DA SOBUSCRHA:

>>> 'C:\\this\\will\\work\\"
"C:\\this\\will\\work\\"

73— RIS I B SRR ) L P A FR DR B SR R A ep L

>>> r'C:\this\will\work"' "\\'
"C:\\this\\will\\work\\"'

1£ Windows FifF[PAfI] os.path.join () RIS RHT:

>>> os.path.join(r'C:\this\will\work', '"')
'C:\\this\\will\\work\\"

THTE R BIRTER 8 JF R T EB A 45 R BN BORML o0 5 | S iE AT B S (BAEARAT ISURA 7 A ER O (R IR
HAS R Wil AL AR AR ER A A (E

>>> r'backslash\'preserved'
"backslash\\'preserved"

RIS EE S5 PRI .

23. BFFHH 21



Python Frequently Asked Questions, & {Tha4s 3.13.0rc2

2.4 {EgE

241 BHEFKIBT . ZI0FTI0BRERE ?

SRR YL, R NRTF R e — SN Z AT, HAENAZICERA T LA
o A[AfY Python SEILEA N[ IERERS . A% FAQ HHEAFE 2 CPython.
o NABAERGEATRRSAARERN, JUHEW N VO FIZ4A2n .
o ARG 2aT, FBRR MR (1§21 profile BR).
o G EHEMENEAS, FEFRMERERR TSR O RESE A (WS timeit BiH).

o SRFVEBOT e BRI RS R AU I R Gl e s bR ), U S AR fEAA aT
AES UL 1R

TN, Python fURSAYIRHGA RAMRL HITHY . PATT A T — 283G PG JsU ], e Tk Rk 2l
SRR B

o P E AT MR, PURRRE (B PR SaR) AT A R et -
o BH IR ERSEH . 2% bltin-types il collections BBKIIR.

o WRFRUE DR SE BRI T IR PR K, WTTRE (4R AREMIE) HLATA B g i pR Bt b, xit
TH CIESHE MM B E 2, Ay ERBoR—Leh RA, g, —EEHNEl
¥ list.sort () B sorted () pREIHTHEY (FLLEm N ¥EN R 112 7 sortinghowto ),

o MREAER T, 20 ERSITEZRRE. MRAIR LR RZHSRE, TR
I TS A AL TS , AR N . Wi s B, i ELAEAE e 2 ]
FEANFISZ IR, 5 B2 24 R R ¥R FUBE /NI 05%

WARARE 235340 Python FeVFAYIR M, AAAH—Le T H W AIEARGERF SR, BN, Cython W LAKFRSIIE
iy Python AR A iRy C 9, FFREXEVFZ A I-F-5 L] . Cython W DA 4ide (HIWT &AL
BUFRYE) RAEARI D 5 T RS T B . WERARRS H O C et iEA (5.0, IEWT PAAAT 9
5 C YRk,

ZW
L4 PERETR S (Y wiki T .

242 BENMFHRERT-ENRBNAERMTA?

str Ml bytes MRENNZR, FNHEEZ N FAHRRAERSMR, FOYERIEZRR S OBt
Go —MRIOUT, BRERSTATH B RKE TR R AR

WEREER LA str MR, WHHERR T ZRBEWIMAIE, RGHHM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —FhE B R I GE, W2 A io. StringTo)
WAL LA bytes X5, HEMEERM bytearray MRIFHIERENE (+= B5AF) BIMEE:

result = bytearray ()
for b in my_bytes_objects:
result += Db
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2.5 5 (Tdl/3R)

2.5.1 IMAFE TR TR Z EIEITHE R ?

REME & tuple (seq) FRHMERFS] (PR ERAETEATEMIR) Hetfe B AT 25 A AL ) T
A,

B, tuple([1, 2, 31) &4 (1, 2, 3), tuple('abe') MEHAR (Ta', 'b', 'c') . W
WBHGRZ T, WAL A EE AT &R B A X5, B R IeE e S5 e hodnt, Hi
PWH tuple () W%AFAHY.

FKAIM) 4 List (seq) A RHAT &7 5 Bk AT 32 4 X 52 55 Jo Sk 500 10000 0L 3 AN AR i 5 2. il
list ((1, 2, 3)) &AM (1, 2, 31100 list ('abe") WIESAR ['a', 'b', 'c'l. WHRSEED
HANFE, Mg seql: 1 ARFEAIE—REIA,

2.5.2 taRGI#FRSI ?

Python J# 81 {28 5| Wl LA IE R . G IOMIERLmE, 0 23— RGIME, 1 A% A4, IR,
KON RO, -1 R ERCE A REGME, 2 AEIECE A, KIESRHE. ATPAACH seq[-n] AT

seq[len(seq)-nl,.

B S A SR Bl s [:-11 bR IR PR B iR G — D74, T ARRAS R4
H AR R AIRATAT -

2.5.3 NI LA FRiE I ?
fEANBE R reversed () :

for x in reversed(sequence) :

X ox RATEBEE ...

JRFPAIA AL, AR AP A AR P -

2.5.4 WA MFIRPHIBRESTR ?

VFZ SE UL BRI TR0 /v 45, n[Z17 Python Cookbook :
https://code.activestate.com/recipes/52560/

WA AWERHE, AU HANT, RIEMSIZAREIT I, U BR A 0 -

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:
last = mylist[i]

WERIIRA A TR BE IR AR (B Zhashable ), PANEIRH BEAEAE R

[mylist = list (set(mylist)) }

PA BB SR 9 RN SR, TR EEAZ 0, AR5k [ ) 3k

2.5. &3l (ABIR) 23
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2.5.5 WA MFIRPHIBR S AT ?

RN MR AL I, — PR J2 B 1ol D MR A UMM o AN 2o B ] B RO RO Al 2 U0 e e i A
RS R AR . AN = RGIA:

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

) e 3T AR A PR

2.5.6 t0fF7E Python R EIEHA 7
A%

[["this", 1, "isll, llan“, "array"] }

Y AR RIS Py THAH 24T C B Pascal (984 ; T X HIAET, Python 510 DAEL & LR [R] 271
POE

array BIBRFRAL T — L 0IE R A B30 B A [ e AU Tk, (AHRGIEEE IS £18 . iE
] NumPy HEHA— 2655 =5 (Ut e LT — 24 LR (i B 2R A5 1 1

TLARAT Lisp MARHOSIZ, AT DAGE I SCARAY cons 7

[lisp_list = ("like", ("this", ("example", None) ) ) }

WA BN A, AR DA S ZSRACE TCA . AX B Lisp car ) 1isp_list [0] MLl cdr 1)
& lisp_list [1]o FUATEARHE A 7 B A X, PO H & T Python 5113658 E¥FZ

2.5.7 I BIBSHTIR 7
S U 22 1 AT Oy s

[>>> A = [[None] * 2] * 3 }
FTE S KAV A -

>>> A

[ [None, None], [None, None], [None, None]]

HAR AR —TURME, GRS FRAEZ A BB :

>>> A[0][0] = 5 }

>>> A
[[5, Nonel], [5, Nonel], [5, Nonel]

JEPAET ] * SBIR AT RS A A S QU RIA, iR B XTS5 . *3 AR e 3 4
%'IH%IE;WU%%, AT AR R FE A 2 SR, 1 ARSI SRR AT, XA RIVAH
%

MR R ST A TR RS, RISRHRE D CR I — s .

A = [None] * 3
for i in range (3):
A[i] = [None] * 2

PAEAEIRC T — M8 3APIRMBIER, A TRIRIK B 2. WA PARTSIFR S
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w, h =2, 3
A = [[None] * w for i in range (h)]

B, ARIAT DAGE SR A RO R B 98 s P 44 12 NumPy.

2.5.8 BINMHE—FHESRMNAFHEMNREAREIF ?

FA I — 5 IR SR BT RRR MME R R — DB, list comprehension j&—FHER iR JT 5

result = [obj.method() for obj in mylist]

result = [function(obj) for obj in mylist]

IR ARG 2T RS R BT AN RAFR B, IRA— AR for FEFRRLALNS T

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 Aft4 a_tuple[i] +=[item’] &5| A %&E ?

R A F I R 0, —RRSRIREIERATE T MUAISHAT, —2 Python AASHIA R AEXF 4 2 [1]

250

HEGTHRIURIE R AR G, X TCRIEATHE SRR, AR 25X A G A A8 8. e AR

list Ml += %44,
TR S R

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

ik HERER RS 0 L 2580 (1) BXIR a_tuple (0] M, WSS 2, BEAERKERE

IBRHER 2 WA AR 0 SOCRI S RET, POATCATR I8 TGk
Hededn, BRI ETE A AT AR K En T

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICARA TR, IR P 25 KR
R G IR PA T X :

>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

XA S 2 NSRRGSR N2 45U e B st (EUMNA SR AN AT

25. FY (FTA/IR)

25
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>>> a_tuple[0]
['foo', 'item']

S U A4 SR, RTREAE () WS MRS T Sadd O BRI, IATRATENGT
+= SSRBETRER , HF FLISE FUEAFERR TR A PRI 5 (0) XETHURIM S, dadd O %4T
16512 FJJN extend () JEEIETZSIF. FIAXTTAIZRANTATDARES, += BE2 List.extend () Y
S T

>>> g _list = []
>>> a_list += [1]
>>> g list

[1]

SIS
>>> result = a_list.__diadd__ ([1])
>>> a_list = result

a_list frg | AT RGBS BB R HaET SRR g4y a_list. WR{EMHRALGEREA
e, W ERTIN a_list ZHIFTGIHRE—XRETEE, B KA TIERAE.

P, FEMTCAURBIH, A AR S &5 [ T

>>> result = a_tuple[0].__iadd__ (['item'])
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

__iadd__ () PATEE, NMAIERR TY5E, (AR result 2480 a_tuple [0] Frfdm i —
IR, BIGRIRIETAS FEE R, FoAT4l 2 A2 .

2.5.10 HAW—TEREHF: GEM Python #{THEFLRERD ?

IHT)F Perl 41X () Randal Schwartz, %3 AR B A 9 LI THEY , % SRR TCR B R <
JFAE” . #E Python 1, 5 FI] 1ist.sort () H¥EM key SH:

Isorted = LJ[:]
Isorted.sort (key=lambda s: int (s[10:15]))

2.5.11 IMARIES — NI REEM FEIIREITHRF ?
FFEMEIHEICHREAR T, WERIFATHY , RSB rHRr iR,

>>> listl
>>> 1list2
>>> pairs
>>> pairs
>>> pairs

["what", "I'm", "sorting", "by"]
["something", "else", "to", "sort"]
zip(listl, list2)

sorted (pairs)

[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

['else', 'sort', 'to', 'something']
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2.6 MR

26.1 Htam3?
PR IAT class TEAQIEAYIEFPRT R AOIA, QIRSCBIXIRME, H Class M GAE B, SLBIxR Ik
WETEE Ugr), XEE TR A (k).

KA DAET A A HAMZE (Frz i) ), FIWE MR B AR . X FE X A
AUyt n] DAGE 13 48 KON Wi gE AT g Ak . EL @ B Mailbox KRR THRFE M ARV Y., B TR
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEMS AL A Flus o (1 MR AE#E 2L

26.2 tAaRFE?

FTERIBTRRAEE, XHTFA4% <, WA x.name (arguments. . .) BRI . F¥ERARER
ey X, P T2 E LN

class C:
def meth(self, arg):
return arg * 2 + self.attribute

2.6.3 4 self ?

Self FUE T EMESE — DS E T AR, B A E N e L neth (self, a, b, ¢,
MPHSER) x WPA x.meth (a, b, <) WIS gl e @Y M A T meth (x, a,
b, <) EXRIIEH.

BESF AT 2L EF 22 L Foi A F EXAER “self” 2

2.6.4 INAELEXNREDHRELIHFRB— 26 7

N E K%L isinstance (obj, cls). {RAJPAKIIINI S 258 T2 AP msepl], HE
At TeH I IE A ZEEI W], Il isinstance (obj, (classl, class2, ...)), BafPAKEM
ST SEEJET Python fFEASNE AL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)).

iYL isinstance () &K MIRA: Habstract base class AR . R X EHEMNSE, BIERA

B AR B A, X R BRI R[] True o BARKGI “HEIEMAK” , L
HJMRO:

from collections.abc import Mapping

class P:
pass

class C(P) :
pass

Mapping.register (P)

>>> ¢c = C()

>>> isinstance (c, C) # H ¥
True

>>> isinstance(c, P) # JH] 3£
True

>>> isinstance(c, Mapping) # B M
True

(T

2.6. MK 27




Python Frequently Asked Questions, & {Tha4s 3.13.0rc2

(B L)

# LB OM 4k R
>>> type(c) . mro__

(<class 'C'>, <class 'P'>, <class 'object'>)

# W “FE R B4R
>>> Mapping in type(c)._mro_
False

HHEE, REHETFASEE M isinstance () XTH FH & IR, R EEHEHF AL, Ef
T2 P TE ) R G A R XU B i T %*xﬁxzﬁlﬁ& PAETREREE AT R, AN R A XT38 T AT
PRI TR . BOE A QT A T3 Se 4R R L

def search (obj):
if isinstance (obj, Mailbox) :
# RN R
elif isinstance (obj, Document) :
# BEXHEH KD
elif ...

AT RIEITA R EE L—1> search () I¥E, AAEHAE:

class Mailbox:
def search(self):
#EEEEERE

class Document:
def search(self):
FHEXHBERE

obj.search ()

265 ftamZEHR?
TR R R SRR (MR BOTR) o BRR x C2ATE, BTEEESR HAA Ik mAT
o AIRABIEE—AHIE, HAp et TR B SO ARSI, TR T HA T IR AT A < BRI TR

;)]'tjléon FEFF U] DARAA SE 24T BUANDA RSB T — TSRS, A2 ST 5 AR B i
%

class UpperOut:

def _ init_ (self, outfile):
self. outfile = outfile

def write(self, s):
self. outfile.write(s.upper())

def _ getattr_ (self, name):
return getattr(self._outfile, name)

J

X Upperout KEPE LT write () Ik, VI FEM self. _outfile.write () HEZHI
4%%%&??%5%%&%7(%%5& A HoAth AR AL R R self. _outfile X4, ZfLE@T
__getattr_ () HEFENRR; HSH ESS% 1A XER BRI EZER.

A — ﬂ’iE’J 0L T BT RE AL FF LRI T 2 P R T RS B S TR BRI, Rk ab 2
X __setattr_ () JiK, MIXFEMUAAH0/Mb. __setattr_ ( E’J%$;&ﬂﬁﬁﬁﬂ?ﬁﬁﬁ
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class X:

def _ setattr_ (self, name, value):
self. dict  [name] = value

g%ﬁ_ﬁaaan)i%%%ﬁ%&saﬂ_AML_%ﬁ@%%ﬁ%%%ﬁﬁ%ﬁ?ﬁ&%@
B

2.6.6 WfAZEH REXIRERPRAMBLPE L BT 7
i NEN super () BREL:

class Derived (Base) :
def meth (self) :
super () .meth() # & f Base.meth

ETHE PP FH, super () K HNRI I T (self fH) KrfiE LHIX S, HiH type (self).
_ mro__ #Fkmethod resolution order (MRO), Fi&[1] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 T NIBEF S ELETIEY ?

A LA IR — AN 502 H T2 Z A TIRAE o AR R BB MO 1% ) 44 RO (EL B AT o (R — T,
BASHEE  (PIARIE AT B BEIR) GRS EE, XHrshAEs Oy . pildn:

class Base:

N

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 nfd BIERISKBUBFIRIE R TG E?
Python SCHFFESHA AT (VA C++ 5 Java 1€ M) -
TS K R S SRR RN AT o A BN R PRI, W R P A 5ot 24 -

class C:
count = 0 # number of times C._ _init___ called

def _ init_ (self):
C.count = C.count + 1

def getcount (self):
return C.count # or return self.count

J

XA & isinstance (¢, C) [ c, c.count WRIFEFEN C.count , FRIEW ¢ B HEEBM
c.__class___ E(ﬁﬂ@]%% C Eﬁﬁ%%ﬁéiﬁﬁ%&%@@f%%

R A CIENTENGR, B self.count = 42 XFERYIRIERIAE self B HH LB —1 4
Sy count” A S BI . AR H T 40 S M 4 AR A E R IR A, TR R AT TN TRIE 241

i

[C.count = 314 }
Python SCHFER ST -
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class C:
@staticmethod
def static(argl, arg2, arg3):
# WH 'self' WHH|

A TGRS TR, A MERAERAS 2, R ARG s K v -

def getcount () :
return C.count

WAL LR TRy, B RULE ST — 36 (BEZDRIZRERHEDIK), A& T
IVZSHUES B

2.6.9 7 Python PN EHMERH (FHiE) ?

RAERL BT IO A, AR A S BT A i ek R B 3 5
1E C++ 1, AU ST s

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

}

& Python w1, HAES S — MU RREL, I BOAS BT AR oL, il

class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

RXAGEAAER, HAESKE A 2.
WA ECR 2 KSR, Bl

def _ init__ (self, *args):

ARSI RS T BT A T S

2.6.10 £ _ spam BJBHEF F—4 24l _SomeClassName__spam #J5EiR{E 8 .

PABUR S 24T Sk A8 5024 23 “HREBR”, DASE RA—F ] B sl o =X SCRRAE A8 it AR TECH __spam
PIARRAF (BTN TR, Z2Z2FEH DN TRUL) CRYLYEH N _classname__spam, H
W classname HERR T 2EBEIE N RILKP L HIELAFK.

PRIRAF T DATEZR R INFRAS IS s ], (EEAE AN e, il 20 DRV 1 44

class A:
def = one(self):
return 1
def two(self):
return 2 * self._ one()

class B(A):
def three(self):

Ay
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(B L)

return 3 * self._A_ one /()

four = 4 * A()._A_ one()

it BRI, XA RECRUEFAZE LR i SRR P 3R T A R 5 M AL A J@i o5 ¥ 22 Python R GAAR
A E T ALA AL

U
T 2 FR IR R LT LR T AR SRR AR

2.6.11 2ENT _del__ 5%, BERMBRMREERBEABE.:

XA LA AT RER A -

del M)A —EBIHM _del () - EHRZBBDNEME] HITE, R TESH T4 2980
_del_ ()

WRARI BAREE A S DR (A EEAS 737 A SO RS L, TR ST R i A 19
512) , FUNTTHUKIEA 2012, A4S Python /R & IRLAM S AAG X A IERRT | 1, (HAERCHR s H 1) it
Ja—ZGIIERZ G, BRI vl feid 20d BIR R A SiadT, WL del () JiiATRESAEA T #
S BEAL I ZI BT o XX T B AR AR AT . SRR, AR __del O J7
TR VARBALI P AATRY . BIRARATVAIZAT ge. collect () SRERMIATEIR MIHAE, (B 154 A&
KGRI B Az D

RUEAE B g, (H 24 % G i o SR e B FH B % e LB close () AR RN 15
close () FYEW DARHG ARSI T &0 @M. EAEEEEM _del () —-__del () W4HH
close () I H close () W 4P AT ARE IR —XF 5 2 W E A .

73— FPRERARERG | B A ] weakre £ AREHR, BRI 1R 0 GUERREIELG T4 Blin, B
AREHRES A R0 S AR G s 585 U (R ZH i)

W, WERARE __del () TESIR TRE, SFEEHEITHE sys. stderr,
2.6.12 INMIRERLE E S HI TR SEBIRYFIR 7

Python R (BUNERA) MSLhl. ATATERAME R ECH a5 AT, i PR B A DS B 5551
BN F AR BT A 5L Bl

2.6.13 Afta id() WERBERTEH—H) ?

$() SR AR, RHERT L I0: fr F P BE R ME 1. BSHE CPython tft, JCREHE 9 P A7
B, OSSR GeN S (7 AT R 2 T AR LA AR £ AT . 3
T T A

>>> id(1000)
13901272
>>> 1d(2000)
13901272

XA id JET A FBBEOT S, ZRSEE X, AT 1a O PAESOLEOMER 1. A A
id PRI TR SARES, QI — AR5 -
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 ftARR TEILAMKREE is ERARITHRE S HEFEN ?

is BB TSR G, a is b F)T id(a) == id(b).

B AR R R AR ER T H Y, a is a—&iRNH True. SRS A ok B 18
B A AR, T LS AN —FE, B AR S AR M1 R True B False,
B2, BN R AN S S0 2 135 5 R A TR . — Mok, APATF 3 FiiEi
K} 5 G5y 2 vl DARR RE 1Y -

1) WRE AR 2 T B A B BT R Sy . FEWEERE new = old ZJ5, W DAMRIF new is

old,

2) FEREENAFHOTR T IUAE S, SR AL 5 RRMEERIE s (01 = x ZJ5, WRAGRIE

s[0] is xo

3) BBIXG, WHENZATSR R — A0, fERE#EAE a = None flb = None ZJ5, AIRARIE a
is b, [} None ZHARFINA.

HAWRZHAEOT , FAEUAEH SOy A, 108 R A AR SR . JUIHZ A BT B 03 A0 45
WA TR, B0 int Fl str, EEAIIFEAR—E 2RO 4

>>> a = 1000
>>> b = 500

>>> ¢ = Db + 500
>>> a is c

False
>>> a = 'Python'
>>> b = 'Py'

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARIIRTEBl, MR AU —E A :

>>> a = []
>>> b = []
>>> a is b
False

TEARUE A, 4 T SETE A 0 5 B 0 0 ) o A

1) IE40 PEP 8 FrifE7FRy, X5 50l None [EAHEZAARNT7 0. RER) AR LR R B R B AR
3, FFRIDARES S AR AT RE 1 R HAT 345 R False R SR -

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create

a singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a
method that behaves like dict .pop ():

_sentinel = object ()

def pop(self, key, default=_sentinel):
if key in self:
value = self[key]
del self [key]

Cawy
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return value
if default is _sentinel:
raise KeyError (key)
return default

(% L 50)

3) 5 A A S BUACRD I, A IR 6 R 0 R o i A A A I R AR R £

float ('NaN') X5 HHAMHEFRII G T,

B, PAFE collections.abe.Sequence._ _contains_ () HJSEHACHY:
def _ contains_ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTiEFIRLHIBREFHEE— T T EBISEHIG ?

BPRA—AAAAERAN, HEE __new__ () JAMAE __init_ () k. JEE LB

Bl 2 5isAT, XA AT AE S B A R R BRI T
BrA sk LA n] R A — S BT SRR 2544

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"
def _ new_ (cls, year, month, day):
return super()._ _new__ (cls, year, month, 1)

class NamedInt (int) :
"Allow text names for some numbers"

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new_ (cls, wvalue):
value = cls.xlat.get (value, value)
return super()._ _new__ (cls, value)

class TitleStr(str):
"Convert str to name suitable for a URL path"
def _ new_ (cls, s):

s = s.lower() .replace(' ', '-")
s = '"'.join([c for c in s if c.isalnum() or == '-11)
return super()._ _new__ (cls, s)

K BEEA] PLIXAFAE ] -

>>> FirstOfMonthDate (2012, 2, 14)
FirstOfMonthDate (2012, 2, 1)

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr('Blog: Why Python Rocks')
'blog-why-python-rocks'
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2.6.16 Fiztn{UEEHERAR?
GAF T EMA 33 T H 2 functools.cached_property () fl functools.lru_cache (). Hj#
TS BR G EAF AR G AR Z R EAEEEE R

cached_property 77 XAUE I T A EZALMSE T L. EAXBIEXTLBIRITIN . BEATHITTIEE AT
BAESEBI) A LN AR B

R, A~ DROIRFRE I, PRI REERAS RO BRI SR, WREHIRBIER, R
PR IEES R A, BT ATCRR g

Iru_cache 7531 M T HA hashable ZH T . EGUBXSEBIRGIAT, BRIERRDIBCE T2 AST I .

/DI L AU AT 2 2 AR E 1Y) mansize BRI . BB AR SEOI X ORFHTIG , HBIHIRE R A7
WEE ZATBE =

XA TR T IURA I 7 2

class Weather:
"Lookup weather information on a government website"

def _ init_ (self, station_id):
self. _station_id = station_id
# The _station_id is private and immutable

def current_temperature (self):
"Latest hourly observation"
# Do not cache this because old results
# can be out of date.

@cached_property

def location(self):
"Return the longitude/latitude coordinates of the station"
# Result only depends on the station_id

@lru_cache (maxsize=20)

def historic_rainfall (self, date, units='mm') :
"Rainfall on a given date"
# Depends on the station_id, date, and units.

J

TR BT ARGE station_id MANSUE o U1RAH KB m i@ v AR 5, W cached_property J7 s AN & ]
PR R B o I 2 Ja PR B

B3k Iru_cache J53UAE station_id n]AEHHSRE ], RFEEN __eq () #l_hash () FIEMEZELT
REAS DN IR 2 S 4 ) B

class Weather:
"Example with a mutable station identifier"

def _ init_ (self, station_id):
self.station_id = station_id

def change_station(self, station_id):
self.station_id = station_id

def _ eqg (self, other):
return self.station_id == other.station_id

def _ hash__ (self):
return hash(self.station_id)

@lru_cache (maxsize=20)
def historic_rainfall (self, date, units='cm'):

Gy
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(750
'Rainfall on a given date'
# Depends on the station_id, date, and units.

2.7 1EIR

2.7.1 tnfa gI3E.pyc ¥ ?

BE RSB (BSOS 2 JE SRR R T osh)  fE oy SCHFRTTE H iy
__pycache_ THX T - MIEEHFMMA .oye M. % .pyc SUFRZFRIT LB HF
5 -p;)/ SCPEZAIE, FHOA oy AIGZR, HPIE S MR G A E 1) python AT &AM (1)L PEP
3147,

.pyc XA AT RE S TovA A, 5N 2 — 2 IR A SO BT 7 /Y B SRAFTERCIR 7 8, 3 A gl T ¥k ) 7
__pycache__ T Hko BRMPAKEA FIF KRR R LA — M s AT A2 7, A Al BE & A AR ) AL
Mt Web il 95 g st )& T X A ot «

% 9k % B 7 PYTHONDONTWRITEBYTECODE ¥f #% 4F &, & W 5 A #%He If H Python B % § &
__pycache_ THRIFLEHIFHIEG AL T HF (BR. FAEERES) I, pye U H )
Bz,

TEf R Z9EETTHY Python AR R SN 20 T ABAE, LR SAE cpye X, BER M E
ERIIBER S foo.py, BEFAT H— M xyz. py, 21217 foo Bl (Gl A shell 4 python
foo.py ), W& xyz Q4 .pyc, HHN xyz B#FAMN, HASHK foo I .pyc M, FH
foo.py REWF AR

R foo AE .pye UH——RIARM T AR BHA]E . pyc XM
compileall bk,

py_compile BIREEN Fal gL BRI, — BRI AR T compile () AL

>>> import py_compile J

Al PAFI A py_compile Hl

>>> py_compile.compile('foo.py"')

KR cpye XMHB AL foo.py MR E NH __pycache_ THE (SEIREATAE T AT S5
cfile REFIZITH).

WA DA compileall R {B4iF— o2 HF FHWITA XH. REEGSITRRF BT
compileall.py H% H 4% Python SCIFFTHE H AR R W] :

[python -m compileall . }

2.7.2 AR BI SRR B R ?

IR AT AR 1 X4 R B name_ RBHCORIAM. WHAEN '__main_ ', BFEAENE
AizfT. W, WL A AR E] B AR U A AT D s B AR AU, X SRS A I 2 Ak T
__name__ ZJEA&gT:

def main() :
print ('Running test...')

if name == '__main__ ':
main ()
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2.7.3 IMMTILBERREELFEAN ?
A LA R AR -

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7 R 2 AR RF ERA T DA 2 TR

s HETA foo

* h foo B4 Rl &

o G foo HIFIGINT

e foo F A bar

o h bar BIEE R4 AL &

o Ji% bar HFIFHPAT

 bar A foo (ZLTRIHAE, FEINEEA—14N foo RIELHY).

o SANHZEIAM foo_var &SR foo, HRiIEE bar.foo_var = foo.foo_var
a2 RIM T, A Python il B4 5 X foo [fERE, foo )4 JRfT 5 MR 24511
MR import foo , RIEEIRFEER/AI I foo. foo_var B, &4 FFEHFIE.
XANAEE (2D) ZFRTRRRMRI v

Guido van Rossum 2 52 & #4fi ] from <module> import ... , AR ERERE T . 4
JRAR BN B AR RV A BN B R X EWRES A PRI NAEEPA <module>.
<name> G| H

Jim Roskind #EI4eMETHES I IEE DA R T -
o B (BRER. RBFIARE S ARELNE)
e import &)
o ABHATIREACHD (RFERYE A TR AR AR i) .
Van Rossum AR EHGX R, K2l import tH BIAE— A BRIy, (HER AR
Matthias Urlichs B6ARRS HEFTEEAS , A8 0 7 AARA SR DR A
X LEAR T SR HHEF .

274 __import_ ('x.y.2)) iR[EIfY= <module ’x’> ; ZIN{EEF] z 1§ ?
Az el importlib PR EREL import_module () :

[z = importlib.import_module('x.y.z")
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2.7.5 MESAMBRRH#T T REHEFHSA, BEDHRFRUGHE. ZRAFA?

TR AN ZE A RN, Python fUFESH — U ABSBRISEEUBLBRSCIE . B0, A SRR+,
FEAREIHER 2 A [ B R R, IR A B RCHORE S — MR PRI = MU AR SR AT ORI
CE SRR, AT AT A

import importlib
import modname
importlib.reload (modname)

S EMEARIFIEN TR UHREIRAE T AT BN

[from modname import some_objects }

USAFAREE IR BT RRHG A %0 ANRBEHEL A T M0 S, FF R & RTS8 AT BUA 192521,
ORI £ S EON T EATH

>>> import importlib

>>> import cls

>>> ¢ = cls.C{() # Create an instance of C
>>> importlib.reload(cls)

<module 'cls' from 'cls.py'>

>>> isinstance(c, cls.C) # isinstance is false?!?
False

N

HEHESXT G id FTEHR, MRS —H T4

>>> hex (id(c. class 1))
'0x7352a0"

>>> hex (id(cls.C))
'0x4198d0"
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CHAPTER 3

i S E W iE) &

3.1 Aft4 Python {4 R 5 4HIES) 7

Guido van Rossum P4l 4 iEUEA T o AR OUAE, JF HRKER S 13t Python R JFHUTHMIEE . KEEL
MNAE— B R JE st &k L Ak

W T B THIR/ATHREE S, DTS B 0 415 N R EEE Z RIS B /K CREF B
XEER S A B

if (x <= y)
xX++;
Y=
z++;

RN E, WHIET x++ 154, EgESMIRA R ORIt B2 258 F w1 C 27 s
WA RAMITHEE R, AANT2IE = > v ify BEED.

PR A T UGS R AL S, A Python BURK 5 K AU WS i 5€ . 7E C 2 AR I HCE AL 5
e TR T PS5 AR WU RS2 5, P03 (SR M) 75 —Fh XU i RS S
TS NG RAEIR) -

VFZ G i AR TR/ 5 R 5 e — A7 o X ESRRP YK, IR TR IR SRS ], (AT SR
PARIREFF HEAT AT Y 1A BRAERE DU R, RV ZIE A —DBRAE (B4, 20--30 17). 20 47 Python HJ DA
SERLLL 20 17 C 2 TAE . iXAUIGE T B ITHIR/AT RIS S - Tof A DA SR 2 B 2 A 2
Hor i - (BT gt iER e e A B

3.2 At AaEBENERERFIFEMER 7

R e 18
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3.3 AftAFRTERER?

F P R R 25 R E

>> 1.2 - 1.0
0.19999999999999996

7t HikJikJ2 Python Hf—> bug, HIIARIEAE. X5 Python XEMNK, 15 EEF-G QT AL BT &
B RAEK.

CPython H1f £loat KA CifFH ) double KRMPATAF. £loat X RMER A ERAEE (@
HON 53 L) APk —BERE AR di T Python (] C4RRAE, TS MO T AL BRLAS P B RE (R SE BRI T
FFAIES. XREREF AU, Python AT AR T2 MATIES , B4 C fl Java,

VR T DAV RA I -+t i 2R RO AN RE ] BRI 3R B, FER A LA R iE )G

[>>> x = 1.2

)

H % AR (ER S T IERI M 1. 2 CIERHRD) AR RUE, (EAREETE. FEUBMILE L, St
=

{l.OOllOOllOOllOOl100110011001100110011001lOOllOOllOOll (= 3t 4l)

J

BN LT - A

[1.1999999999999999555910790149937383830547332763671875 (1 2 4)

ST 53 A Python P RUBHR AL T 15-16 fL/NIUIKTIE -
BT SRINERE, TE2 5] Python R Y ¥ AR

3.4 At 4 Python FIFEBREZARTIER) ?

AL

—ASRVERE: RIEFATH R A ATARR, EMCEFA T AR A E AW, I BAF AR ROR B E A
AR . X2 TCAAB R Z X AR 2 — .

7 MLEZ, Python PR FAFERBAN SHy—HE A" ATMBIVEEASRFE 8 SOy HARLE, A&
Python w1, ALA[ZHEEIA SRF 5455378 RN HAAE -

3.5 At awsMEREENLTIERPENXER “self” ?

RAMEIEAEYE T Modula-3 155 . T2 M ERAEN 2 ARFA K.

W, EHEMERE, SRR ESEERE A RERAS . F3E self.x o self.meth () H]
PATEAE LR, BN AIE R 2 X, W SLpI AR e . A6 C++ H, AT DAIE i i/ D Jey A
AR (R4 RERR DAL HA) ——H27E Python H%Ag Rl AR g AiH , Fr ARAAr 48
PE SUABERAE . — 28 C++ Al Java JiiSAR1E BRI EERA o Bigl, B fp e e i 5
RN

HWR, X EE Y5 8 5] s MR 80 % 7 i O ER IR i . AE C++ W, AR AR
MAERAR TP ESEL T E, WOHMEH :: BH4F - 7£ Python H{RT] A i baseclass.
methodname (self, <argument list>), XEFHEHAT __init_ () K, FHWEHTIREZS
TR R R 44 1 B2 Ty R T A 20 AR Ao =R BRI O

W, BT AR SRR TEYE R ST Python i R AR B (ARYEE ) 7E eR B A g 718 46
Astr (I B ASEIE A 2R) WME, B UER s OGRS — R A T il — P SL i AR
EMARE AR R, B el BmEsL i (B TFRCRER ). C++ ilad R EIX — 5, (H2
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Python A ], AULCH TRXAHBIMGIAEN SR . SRR self. var REFMBMEI T XA
A B, XFEHEIAE R, MRS self. var EWRERX TN AERE S ARSI A %R
SEBIR H ok HATTEYL, Rl AL A SE IS A AE T I A i 23 (8], R 244597 Python (2R
A 25N

3.6 At A aeERANPME ?

H Python 3.8 JF4fy, {RAEMIEHY!
IREFR XM TAT « = AKX P2 IR (E:

while chunk := fp.read(200):
print (chunk)

27 PEP 572 T fRER.

3.7 At 4 Python ELETHEE (I8N listindex()) EAAEREI, M
Hiwzhee (BI40 len(List)) RS ?

1E20 Guido Jrijt -

(a) X THLEHAE, HIRFIRIE R R ER D) P - misk (Fhet!) s FHAeses P aE IS
WL gE, BT BT By R e . B — N AR x*(a+b) X AERY 22 300K
5o x*a+x*b WA GRERE, DASAE ]t hh OO FFSA0HH [l Fe i rO AR
(b) MEFEFIGAH len(X) ARG, FRIE EZRMRBIAFARTTRKE . XEFRATPICES: 45
Roe— MR, SHURIEREEAS. M, HFIEE xlen() I, WTE ZHIIE x 2 H s Bl 1
zsas, SR M EATRE lenO) IIZRARIG A AR . UB0H LBIMUSIIIEA get() 5 key() TiiE,
BCE AN S IAT write() J7 A, FRATE/R &3] H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() E— N FHBEFHEMARIIRITARE?

M Python 1.6 ¥4y, FAFHRALAG QL MARESR I, MR hIJ7Ikmy, X7 RS L) T AE -5 4 2 61
String FLHLE) R BN R BLA DI REM ] . X LEHITIE TR E P 28, BTk — 2R 7 SR
ANEF IR — 2

[H’ ".jOil’l(['l’, v2v, |4v, '8', '16'])

1

GERAE:

["l, 2, 4, 8, 16"

SO A A PN LA Lo

SRR Rl EAFER SCAS (String Constant) [ 7 VAR R EMAMES”, HERSWIFH, H25
FFER A g — N E (. ARG B AT R A FR_E ARV X S 3k, AT 12 4 i 2 e 3L
TESCF ERTTH

AR UGE T IR IR LR LR AR R A AT R B R R . i R Tt
%g%o&T%ﬁﬁﬁ,%s@iﬂ)ﬁ%*f?ﬁ%ﬁ%@?%ﬁﬁﬁg,ﬁﬁﬁﬁﬁ%%F,ﬁﬁ
&%

["1, 2, 4, 8, 16".split (", ")

3.6. At aAFaEEREXPRE? M
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SEXT AR SCRRIRE S, TR ] dr 4558 7 A oy B i TP 4 d (BAEBOATOLT , IR IR R 2% ) -

join () BFRFHRITIE, PUATERNZITIANS, &R0 AT 778 LB 5458 7o, HAE0
JCRZIEHA B & BIERNSET DR P U 5, G H O CATTHg . X
T AT AR LIS G LU 7

3.9 REASH?

WERBA T S W trylexcept MBBHUZIER @Rk Sebr LA R ARAETERERY . 7E 2.0 Z 71
) Python A F i 5 {11 X il

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue (key)
value = mydict [key]

HA YR dict FEARATIMEARAT key I, XA R WERARFERTE, VRBUZ Y %X Y -

if key in mydict:
value = mydict [key]
else:
value = mydict[key] = getvalue (key)

ST XA ER BN, WA DAE ] value = dict.setdefault (key, getvalue (key)), {HE]
PLZMM getvalue () BEETEE, FEATENT GG RSN LA TITPAL .

3.10 Hft4 Python ;&3 switch 8} case i§4) ?

SR, G SRR SAE— N FRB R A FrE (BRI ST AU . A Python 3.10 JF
I DA Bl ) match ... case IBAPRILECFIR(E, Sk md S m R, —FHERIHIE

FERBET RV if. .. elif... elif... else,
T TR EM IR AT REM: A TIE BRSO, AT DA — B, K case (LIS 2 B0 A R &L, A :
functions = {'a': function_1,

'b': function_2,

'c': self.method 1}

func = functions[value]
func ()

TR IrE, TPAEE M getattr () WERRAARE SR T BRIt L :

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

method_name = 'visit ' 4+ str(value)
method = getattr(self, method_name)
method ()

U EA MBI, FIARGHR) visit_ o WEREAXFENEIZ, WRERBAZHEENE,
RS TR X S AT vk .

Bidiia A 25 0 432, % C 1Y switch-case-default ARFE 2 A T RERY, (HE MFME, tHICFEME,

42 Chapter 3. igitF055 2% Wiad
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

R RERZ, RS9 Python HERIIER 2 /0—A> C MR, JEAL, 37 nT ARG 1] Python.,
I, —A>5e B LA S AR BT C LA S0

HS 20 SIBMSE, Stackless Python A —ANSE BB SO RIREAR AR, W A C Hitk.

3.12 A4 lambda RiXXFEEBEIER ?

Python [} lambda Fh A REM & 1E4), [H° Python HTETAMESLA BEAL Fili B 7E Fk SN N A TE ). 28
i, 7E Python o, XI AR —AHEA . 5 HAEF AN AER) lambda JEXA [, Python 1Y
lambda & —FinAT=, ARG E SR B -

PRECC 2802 Python HAYH—AEX R, SR alAE Jmy A b s o DR B i 1] Tambda 1l 3 JR o 5 S eR £
ME— DL R ARAN T 2R BB E 44 B - (IR e — UM s B 42 (B 26245 lambda 3k By
PR G sE ) B JRIFRAL B!

3.13 TILLUK Python i A#lstd, C HEMESD ?

Cython Zffafi A AIEEARERIEEUR Python 4%y C §Jf% . Nuitka 72—~ Python % C++ fURD YR M 415
i, ERYH R SRS Python 175 .

3.14 Python i{T&EBA % ?

Python Y7745 BRAYANTT it T 52 B . Python BUBRIESLBLCPython (151 I THECRAZIN A W Y5 BIXSR ,
A 5 — R AL RIS IIEE, A WA T OB ERAS I SRR A A AN mT 7 0 OO BRI N e P 2 B R 0 42
ge BEHUHRAL T PATRIR IR SRR F B A AL &R 2 10 e B
AN, HABSEIE (4 Tython 5 PyPy) n] fE 2 MBI R AHLH] 405 A asidi [l iied . AnSRARIY Python 48
AT 5 LTRSS B AT o WX o 22 5 T B 25 O L Rl B R AL P R

1E—48 Python S, PARAURY (7E CPython o TAEMIMREF) T HESHFE/ SCIF R AT

for file in very_long_list_of_ files:
f = open(file)
@ f.read (1)

Sebr b, i CPython WG| VM EEREs 7 58, AU £ BOFTIR(EAR & P Z ATHI LT SR1AT, W24t
) GC, X EESAEXF Gt L BEAARIFI I ELUAT REAR I A R B il B8 (RIS PA] )

WA G 5 Al LA python SEBRRACAD , UM R 3SR PZ SO sl ) with #54); Toie WA HIT &
wnfer, XHERARLC

for file in very_long_list_of files:
with open(file) as f:
c = f.read (1)

311, MEFREBRBERPRUZE MEFKBSETRERENHEEIAG ? 43
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3.15 Aft4 CPython A {EAEEFERLIR O LR ?

HoE, XA ChnifERitE, PILARERSHE. GEfY, FLM1AIIE Boehm GC . EHET X 4% W5
(EARRPAY-5) Wil H, RAEEEAR BB, HIAREeBEN; ZHk Python fIIE,
FREANT )

24 Python i} A B HABR FARE R R EHME S ) GC W4 B —AN . FEM7 1 Python Hin] DA GC FEHR I
H A B bR fE ) malloc () fil free (), TMifik A Python L AR5 Al REALE. A /7 malloc ()
Ml free (), HARMEE Python [WfiA . BL7E, CPython W] DAIE I TAERMIEASEEL T malloc () Fll free ()
Y AR

3.16 CPython BB AH AFREBABARE?

24 Python JB I}, M4 Jmyin 44 23 [8] 2 Python 5| I X SH A B BRERL . ARAFAEDRIAG I, n]
RER AL X AP OL C PEAM LAY L AR AN T REREEY (B8 Purify IXCRER) T H SHEAX N ) . (1
7, Python 7EiR H IS B A 2l B B D &R

AR B ) Python TEREHRMBRACLE N, T atexit BEHLEFT— I eR%, SRHIMERIXLENZ

317 Bt 4RI T ARSI REIESE 7

BRI B R £ REMRAHL, (BENTR U AR AT . e AT #2412 24T Pascal
records 1, C structs; ENEH W HEEA AFEZEBUE VA0 I T 8AE A9 AH 5 B AL /)
LW, BN, — AN RRAER AT IE 243 i A = A AR e R

F— 7, ARG HANE S R BT TR AT AR R ) 2R E A A R 2R B R B A
FXF% . BN, os.listdir ('.") R&RE—ACE Y ETH S XU FAFERS . SR % H Fam—
A SCEF ISR S b AT HRAE ) R B30 3 AR S BT .

JCA SRR, XEWE —HAE T oA, AR B e Mo ER. FREAR, XEE
EHEIRLT LE IR TR . RANETTRE T AAEFI key, F I ERTARIEHES) 2 HAE key.

3.18 FUFR=INfI7E CPython chsrin ?

CPython Fy$1 RS L& nl AR K EERRNAL, i ANIE lisp RURSHOBERR o I SE B X HLAb S 5 B0 5 | FH A 3228
AL, HAEPIFREE PR B R BB R 54

RERFRTIINE a (1] BEAENA- 52K/ N T I E T K

AN SEEAT , RS IR RN HR T — 28I b 7y o B A S T i M s 24 %04
WIS, Sy B — LB A ), AEFERE T ORI LR AN TR BEE P R

3.19 L Ein{a 7 CPython fhscihg ?

CPython [~ LSL BN WA BEA /DG Ay . 5 B-RIATEG, IXAER SR OL T 2k (H Al WA
fF) $RBtTHEAFROPERE, JFHSCHUE R

FUL TAED AR hash () WE KBTI A AR B RG2S A BT E
FEBIRRFEIMRIEAS s BN, 'Python' MM Y HIHEN 539294296 i 'python' XAHMZE—
TR FAFER R A TS AN AT RES 1142331976, Bl JGWA AR R0 R 71 SRAE —A> P R A Hh A A Y A7
ﬁ%ﬁﬁgo BB AR AR SRR A A MG B, X RRE UL SAETE E I IA] - B O 2R3k O(1)
-~ R

44 Chapter 3. & itF055 585 Il i) &E
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3.20 HftAF s key SRR T TLER ?

T UG AR PG SR ET S A A (EDR AR B . QSRR n AR g, WIHE T RES KA Ae e, T
SHS A AR S R . H2, d T Joie il X A TCE I B e g A S, Pt Teik
FEFIABEEH o« )5, BOREEAE P IR E AR RS R, FFICEREIE, FOVHRAEAR. 0
RIFERIAE, BASKREE, WAEZGA R REIPRES A AR .

WERRAR B IS RRG WP, NIy e IR tuple (L) A1 —4ocdl, A%
H 5512 LA JTaeAnAeny, Kbl DA /RS g .

EAFE i — LR R R 5 -

o WA HhE (X5 ID) S ONEEA, BOMARRI E— A MIEES B R, ERL
EARE] i

mydict = {[1, 2]: '12'}
print (mydict[[1, 211)

£5|% A~ KeyError S, FINH ATREEMANY (1, 21 19id G570 id K. Sk,
M == KBTI, AR is .

o FEHBIFAN AT X B, RN 2R GBI R AT A S B B 5IH, A5
S AR R HEATCFRIEER o

o ARRSIRMEONE, EETFHPAZBECEN]. MIREINSICEB R, X R R — 3
MEPABRBRROBE . Bl i — N E BN TIMAZR IR d.keys () PHEEMEAS ] /R T ILAY B .

o RRPIFIE TSRS, W ARCO R, WU, EAUOGE nT AR S HAG R TR X 45 AT DAfE
PSS ZAR A SR TCAL e REAT A P AR Sy o S 1 3]~ ML o S 75 S A L ] 1) 38 14 I 3 e b
LA R B HHFI N R AT e FETCRABER.

WRVRATE, LA RIS PASEE XA, HRE B/ A A s AR AT DAKRF— A ] A 2 (A 2 A
— A REINEA __eq () M _hash__ () FIERIRIBIF. RGBT R HCET M (BULMET
WA EAIEHIR) A BT IR AL AR X SIS A (A Tl (BOHARSSHIIA) T PR AR E o

class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list

def _ _eqg (self, other):
return self.the_list == other.the_list

def _ hash__ (self):
1 = self.the list
result = 98767 — len(l)*555
for i, el in enumerate(l) :
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

R, AR I T HIRA S B 5 0T REAN AT DA RS R ) T REME M AE 1SS 2% o

AN, AN, iR o1 == 02 (Blol.__eq  (02) is True )Wl hash(ol) == hash(o2)
(Bl ol._hash_ () == 02.__hash__ () ), LIEWEEEETMA . WRIRAFER EiX LR, F

BN H AL T hash (25K K2 48

X ListWrapper BfE0L, REQAEET 53 AR 2 9L R A9 9 St Rl S ek AR S0 A A T o e B
FEVRE B SN L% FEAH 56 SR DA R R B I A 95 A i BE R A J SRAR WG A AL R RN T .

3.20. Aoz key BWARATIER ? 45
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3.21 At 4 list.sor() i FREHFIIR 7

TEMEREMRE RS OL T, OO THER M #il— 3 51352 — iR 2. NI, 1ist.sort () X5kt
IV A . TR —F 5, EASRBCHIFISIR. X, SEHREHNr R, Hik
it BRI AR AR I, WA S RO 2551 3K

WEREERBIFHIR, HHTNE sorted () B MWEREMIRBER T IEATIR P RIES %, X HHE T
HEFPFFaR . B, R A kA I 5 L 1% keys HEF:

for key in sorted(mydict) :
# do whatever with mydict [key]...

3.22 yn{a ¥ Python chig%E FnsCiEfE O HE ?

Hi C+ il Java 515 5 S LA b OISR RS IT IR M R BN IR 2 . 1R 22 NI LTS ) 4 28
ISR AT A B A R IR

Python 2.6 7F Il T —4> abc i, i@ LG H A (ABCs). R A isinstance () Al
issubclass () RAGE LG EEEH LI THER ABC. collections.abe filtgE LT —4HA M
i) ABCs 5|1 Iterable , Container, fil MutableMapping

Xt Python, ¢ LG F 22 1Ak T DA i 20 1 00 32 24 SRR R 3RA 5

NS CFRE ] AR ARSI, ol DA e A —417R 6. 172 Python At n]
PMENEASZAT, PARROERIERR [ BN BGOSR Pl e L e, ol AGE I S e
PR “AEAAD (stub)” BHUIHEATRRE Bl "TPABEI doctest Fl unittest BHEEHE =5 I LlE
ZORAE TR INRES:, s B iy a4 .

I 2 AR E 1 538 Y e D — R4 B e Python 8RB SR AR . F5 E, B REMUS 3
G PR A JCIA AR P 2 2 Jg k. BN, 1ist . append () Jy AR EE [ 284> PRAI R A
AIFCER; %O VEENIRAY 1ist . append () SCBUR R EAYREIE AT B, EAENELE
AR AR R A S .

EMIAEFIEFEAH, I AR RER 2 RARA ARG T R 5 T, —Fh B 88 AT A 45 A i [ 38
WIT %, B BSRAES S AEAT S b AU 1 Sedn 5 IR PR &N . 48R Python 1 AR ¥R AR BE A
R, Agm ST B

3.23 Att4is®H goto?

1E 1970 4EAC A T B3 A Z BRI goto Al e SFECRALGM “F KA ARREXE ABLAEAME Moy AUAG . A8
BIGES T, BHEREABER, RFERRBIITSSZ (78 Python 2 ] 1 £ iHHIMl or, and PAJ if/else
k) FPEER ([ while Fll for i5M], RA[AEfLE continue Fll break iE4]) SLEW T .

AATIE ] DA S8 SR B 2 AR ES R R FH Y “45 441k goto” o 14 N5 vl DA HiAsE 4l C,
Fortran FIHAME S IrA GELE A go 31 goto 45H4:

class label (Exception): pass # declare a label
try:
if condition: raise label () # goto label

except label: # where to goto
pass

XA SR MR P E], (BREF SN goto HMEAT . I Y IEEAEA] .
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3.24 A LIRIGFFFE (r-strings) FEELIRFHIER 7

E@?ﬂﬁ,?ﬂ%%%ﬁﬁﬁﬁﬂﬂ%%!ﬁ%%%ﬁ&ﬁﬁﬂﬂ%%%%%ﬁ%?ﬁ,%?%%ﬁ
HFATER

JFAR AT ER AL e o T 7 AR EIAT H 0 SR SO FR A AL FRAS (322 IRk 5 | 48) B4
Ao BEZRARBRERFFAVERC ) G SR A E 02, L ISIR AT s A SLVFIXARA. Sk, Fedfrilad il
MG T SO SCP AT - 24 r-string JIFE AT TN H A, LR TARR R4«

QR IEAE 28 78 Windows B4R, , TERITA Windows ZRGEI AR IR AL

[f = open ("/mydir/file.txt") # works fine! }

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

r"\this\is\my\dos\dir" "\\" ]

dir =

dir r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Aft4 Python ZHREEMER “with” &4 ?

Python 7l with A ERF— MU BRI AT RAGE R, FESEATNIE 2 AR B 8 R E 1 QRS .
FE 5 HA LA S5

with obj: ]

a =1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

& Python i, SXARILEHE A BB -

FAliF =, 4 ObjectPascal. Delphi #l C++ i IS RAL, PRI AZ A ERIHIANE 2 FL4a 20 . X
e TSI ST - R AR A TR S R I T B B A A I

Python fli BRI, FSeA n] RERHEEAEZA TIN5 WAL . R PAZHZASHIAEXH G 5 sl 5l 57 )
Mo X EEAFTCIR I A FARY B S E S I p e 2@ Rifett. &R EMhs e s i?

Bidn, RAAN AR E:

def foo(a): ]

with a:
print (x)

AL BRI a WAUE— 40 x B GURTE. 2810, Python HHBTA T ARES UFARREERIX — ki, 230K
i, R a B PRIOP 2 KA AT WA 20 x WERZR, ERESTE with AR AH
BEI? AIARAT I, Python A2l A4 BH AR A 064 5 DA PRI AfE

SR, with RZRIEFEER T8 (/P RSE) #E Python Hinf DLE A MR HISEEL . 1A
i

N

function (args) .mydict[index] [index].a = 21
function (args) .mydict [index] [index] .b = 42
function (args) .mydict[index] [index].c = 63
B XA
N
ref = function (args) .mydict [index] [index]
ref.a = 21
ref.b = 42
ref.c = 63

3.24. At 2 FIGFFFEH (r-strings) TEELIRFHILR ? 47
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ﬁ?ﬁﬁ%%&ﬁ@ﬁ%%%ﬁ%,ﬁﬁWMmEEﬁﬁﬁﬁ%%%%,W%:4W$E%Emﬁ~ﬁ
L2

FIA AT ARE— 2/ MU B R EERBL, BIANEEA] “RiS s, WA T R B g4 1
(3, https://mail.python.org/pipermail/python-ideas/2016-May/040070.html).

3.26 £ AT AT with iF4) ?

TR, EEA o BT SO B A i A e Tk IR 8 T e WIS LT, 4 — s
POEEABITRISEU , ATREPBRM . ARG, 7 with IR PRFEMRN contextlib.

closing(generator) .

3.27 Aft 4 if/while/def/class iIER)FEEF S ?

3 LB TR (ABC i SRR 2 ). B8 — i

if a == b
print (a)

5

if a == b:
print (a)

TR MR 5 — 2. iR, TR FAQ ME IR Bl , B SR UMM ER; X2k
TP RIBRE A -

7 MR ERPAZ B S A TRIAR BRI i A D) A MbATn] AR E 5 o phe s i i o 2234
INgRRE, AL XIAR e SCA AT NG A AT o

3.28 %t 4 Python IR TANK RS FEAES ?

Python FRVFEAES R, JCAMIFIAR RIS — R HiE S

d, 2, 3,1]
('‘a', 'b', 'c',)
e = {
"A! [1, 51,
"B": [6, 7], # last trailing comma 1is optional but good style
}
A IUAHH SR VXA

WEARSIR, SCTHSF I FIEDREZ AT, WERESEMEZ LR, PR E—A7F i
5. XEATRAPARDHHER, A &7 AR R .

AN UL S 2 FEEAZ W R . Ban:

x = [
"fee",
"fie"
"foo",
"fum"

]
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RAFIRBERERAIANICER, HER EAE =4 e, "fiefoo” FI™fum” o G2 N_EIZ5 AT DAEGX A5
TRIAIH
eV WS SR T DABE S A RS S 2 2B il

3.28. Aft4 Python HEFRFTHMKREAFEMES ? 49
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cHAPTER 4

REEFHHE FAQ

4.1 & R Y HCHE B o) =

4.1.1 IR BT LA RSKM X ESRERRE A 7

1E MRS % R A T A WA (WERIRE 2 THARERR A, T RABE X —242)

ST =5y, 5182 Python Package Index (#2221, Google B HAM M 251854, 182 Python”
TP RIS BRI O B ] ik 2 R B2 1R .

4.1.2 math.py (socket.py, regex.py &) B9:iRICHZEHP ?

AR BRI IEOCPE, ATREE R WA, SO A C, C++ oAb 4 1 240 5 S 31 S
INEAEL . XA E O AT RE R BOA TR SRR, 4l mathmodule . ¢ AR SCIFSAFICE C AU H 5%
H (fHANE Python HgH).

Python 1 (F/b) A5 =2k
1) f#iff] Python #m5 AMH (.py);
2) il C @SR ImEME (dll, pyd, so, sl5F);
3) fH C w5 H R AR L, BRI, BA

import sys

print (sys.builtin _module_names)

51
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4.1.3 7 Unix ch/E#%it Python BIZ T #4T ?

IR B g SR AU P ATHY, IFHER—ATRR LA #! FFk, JETHER L Python fREZR 1 BRAZ .
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

[#!/usr/local/bin/python }

TEXCHFER—AT, BNARBIEF-& L4 Python ARREEHIBEAZ .

R AR S A A Python fRRERS A HAAESAS , IR AT AR env F2FF . (RIXARE Python fFRERS iif
TEHFELHRME T PATH A mH, JLFFTA I Unix REHESZEE PR S

[#J/usr/bin/enV'python J

T 2AE CGI A X FEfif . CGT AN PATH PRSI H S ARFR TR, B DAV (8 AR 2 1 S8 16
RS RAT .

HEHE, HPREREAR IR KK, WS S8 /usr/bin/env TR XiH H ERAMAAAE
env FEfF . TEXFMFILT , ARAT A6 H) NI AY hack 773k (R H Alex Rezinsky ) :

#! /bin/sh
mmww.n

exec python $0 1+"s@"

XA — A IV BT, B RE AR __doc__ FAFER . Al ] AR IBA

[77dcc77 = "rw _ Whatever...""" }

4.1.4 Python hf curses/termcap g5 ?

X2 Unix R48: FrifE Python J§A% & 4T M2 #E Modules - H S H Bt a7 curses A8k, (HBRIA I A 2 4
¥, (Y2 £ Windows ‘& T AA] H Windows H1 A curses Fidk, )
curses B ZREEANH) curses FpE,  [F]H. 3235 ncurses 1 SYSV curses R Z AN hfE, Hungie .

AR FAFE SR BOTHI bR SR X E XM A A BSD curses BURIYIRIER S, (H2
F HITTELES 19 R GERLZARA AR P L o

4.1.5 Python th#Z7E34{)) C BY onexit() HEFA R ?

atexit BHURHE T —A5 C Y onexit () RMIHEN L.

4.1.6 At 2 RHESLHBERYTFETE?

I UL 1R U2 A5 5 A B bR RO IE A E SR . B HER T -

[handler(signum, frame) }

R 2724 P A A 5

def handler (signum, frame) : }
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4.2 EHES

4.2.1 E#EI Python R2REFs A4 ?

Python 4545 AN HAMELL . doctest B MLEL docstring H -3 R G E AT , X He 275 5 docstring
4 R R — 2

unittest fibg— M4 Java FI Smalltalk 0 520HE 22 Fy SR A IS HE 24

N TR, ARARERR T R BE BT R 2R 2 B R % ] R 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
b, R RO AT AR ) SRR AR R, X AR IR AR

FEFPI “aJm @i AR R

if name == "__main__ "
main_logic ()

HMCEAER P TR S TH

— BARIRE Y C AL — A s BONAT A S B ARG, AR 1% 5 5 I pR BCRAS X 2417 o ]
PAKF BT — ZR 51 I 1A S B B e . XL SRDL-P- 5 ZOR B TR, {2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

REFp R SN HAD B hra] AR B A

if name_ == "_ _main_ ":
self_test ()

L Python SEEY) “fi” e, B 2GS AR AR 1 A H RS AR nT AZESN % 1A T A
S EAT I -

4.2.2 EH#H docstring GIlEI# ?

pydoc BLHRAT VLRI Python JACHS o ik SCR 747 FROR 811 HTML. - Sl o SOR 545 53 R A API
SO — R U7 %82 epydoc, Sphinx thn] AR SUR A7 AN 2R -

4.2.3 EF—RXRRFRE—MRE?

2K Unix RETHE MR, EENITERM A curses, {HE curses SR T, MEPAZS .
4.3 ZIEHE=X

431 BFPEEERZRE 7

—EZM threading B, AEMA] _thread filk. threading BRI _thread BHURMLAYIR
JEREREFEL T 5 5y SR -
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4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] L R R T AR ARy o — N R SR 5 1Y sleep, 1B TEARRERS SEAGETT

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10) # <——————————————————————————— 4

J

HHF (EFZTAL) RARIFTBITR, MR RIAET! R 2 RS i e m —1>
KRR IEZ WA 2 RS &AE

) LA R ER D5 TR JR A AT BB TR AL T — SRR AR JE Y sleep.

def thread_task (name, n):
time.sleep (0L 001)  # <—=————————— -~ y
for i in range(n):
print (name, 1)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10)

HOE time.sleep () FH—NE@MIFFFIE, fAFESREIESEGL, F—PINEEH queue
REHA A~ queve W5, 1hAG—PUAARAEIZATE I append — >4 E] queue MR, FLARHM
queue G LIS SRR KR — BUN AR RIAT

433 WMABESHEASI TIER?

B TR concurrent . futures B, FHEEH P ThreadPoolExecutor 2,

wE, QRARARSE G A i AR, AR AT DA H C . ] queue BIHORAIEAE S5 REI
Queue RYEF—AT —MEAXIRMIIR, LT put (ob]) FFEIRMILE, HHWLAM .get O J7
BRPOUCE . XL DEAMBHRIE, AR MES RS dT—Ik.

XA BT

import threading, queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print ('Running worker')
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except queue.Empty:
print ('Worker', threading.current_thread(), end='" ")
print ('queue empty')

(T
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(750
break
else:
print ('Worker', threading.current_thread(), end=" ")
print ('running with argument', arg)

time.sleep(0.5)

# Create queue
g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker "% (i+1))
t.start ()

# Begin adding work to the queue
for i in range (50):
g.put (1)

# Give threads time to run
print ('Main thread sleeping')
time.sleep (5)

BT S AT

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping

Worker <Thread(worker 1, started 130283832797456)> running with argument O
Worker <Thread(worker 2, started 130283824404752)> running with argument 1
Worker <Thread(worker 3, started 130283816012048)> running with argument 2
Worker <Thread(worker 4, started 130283807619344)> running with argument 3
Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5

ERBIRA S ARE Z 5 5 Queue JHRAL T ZHE D,

434 EHEMERTEREZEREN?

Python VM R4 fl global interpreter lock (GIL) AR R —f 8] G —4fiiafT. #% Python H4:
FEFATAG S Z MYt UHnieE ol DU I sys . setswitchinterval () $§%. A Python
FBIFMMEEER, KT8 AR — 4515 X 1) C AR SE R 2 I 51

HE LU, BARMESREE BARN PYM A5 Se X5 W iR . sk b, Xy d2eAl (int, list, dict
) WL EARRN CRIETF BAEERIE T .

PR, FHEERRE TR (L, L1 L2253, D, D1, D2 @274, x. y %5, i, j i int 2&H):

L.append (x)
L1.extend (L2)

x = L[1]

x = L.pop ()
Li[i:j] = L2
L.sort ()

X =y
x.field =y
D[x] =y
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(750
D1.update (D2)
D.keys ()

XA T

i = i+1

L.append(L[-17])
L[i]
D[x]

AT G HR A AT RE SAE AT 52 (195 | VTR0 ) N SR X S R __del () 5k,
FIRER AL XM S AT R HOR O AN . A BRI, 3 T LR !

5

4.3.5 A HEEMIBR &SRR ?

global interpreter lock  (GIL) ¥ #LA Python 1 i 2 A% 55 e LT ARy, B L) Brf
Python Ui R ATERIE] GIL WA fEiztT, FrPAZ AR Python F2 7 HBEA RO E 1l —4> CPU.

£ PEP 703 31 J5 H 52 5 F M Python () CPython SEEL SRR GIL. 5l e 5 B R A R N Y
A EAIE SRR LI, RS AFAEA GIL FIBCA GIL WA . MKIERE, A ek GIL
Xof M BB 14 52 M Bl 56 4 1 Ak 2 S5 i 2 ME— AR LA . Python 3.13 MR 55— N0 & I T AR R AT,
JEAEIEA BAT A% DI RE AT RERG A 2%

YHi#L kR GIL i TAE 2 E T Sam Gross 1) £2[5 | GIL 1) Python 3.9 /3 Y., SR, 7E Python 1.5 Hif
1, GregStein SEfr FSCHL T — e BN T 48 (“HHZAE” 46T, BT GIL I I EAIRLE 1 BRA
#. Adam Olsen HAEARAY python-safethread T H B T MBI LR . AN3EM2, BT A% GIL mifi
TR A B A R S IR 7 PR LR AR R A MERE R PH 2 R (208 30%) . Python 3.9 43 X2
FERSER GIL [ [R] I PR T 122 32 1) 1 BB B2 A ) 1 Tk 24K

241 Python %A1 fiRAFAE GIL H A IREIRTCIETEL CPU Hlds EARGF MU 1] Python! AR A 461 i
YRS AEZ A AR AR DA threads ZREZ [BIHEAT M BL. HTH) concurrent. futures B A
ProcessPoolExecutor Rt T 58 MU TARRIRI 0T 30 AR ARAE BN AE: 5570 Ko A7 S iR g 42 K
2 multiprocessing BHURL T HARZEL M APL,

T4 il C R RA I [ C AL BRFE B A RIAE S5 I, 0 FT ATE AR AT C AU IR
GIL, iLHAMLFEMIT. 21ib Al hashlib SERUEERIEE X R T

P/ GIL 1§20 i — P AQ 07 U2 ik GIL WA A fRRF 8 RS BT AN 8 BLIE A 42 R RS B eI A
Python 3.12 s g ik SLBHAE C APT A ] Jif. Fil] X 7E Python 3.13 sp{@ I E ) Python 210, HAIER E%
FRAIET 26 3 5P Jepbie, PR X SEREER (1 2 5 0% TE 2 2 ARG AT DL A BES e B . AR R AR
IH 3 FEABCRE AN FE ] ]

4.4 i\ SHith
4.4.10 SHMIBRIHE 7 (RS R E™ - )

ffif] os.remove (filename) B os.unlink (filename) ., &F os FEHDAIREUE Z CRY . XA R
Boe—HR, unlink () X RECE Unix 2GR4T

R E R, WZMHEH os.rmdir (); i os.mkdir () A H%. os.makedirs (path) £l
@& path PUEMIAFEFER HR. os.removedirs (path) NW&MHERH PR H R, REEATENEER; W
RAREMERFEAH KA LR %, FTAEA] shutil. rmtree ().

EA AT PAMER os. rename (old_path, new_path),

o S AR W e 4, A £ = open(filename, "rb+") FT JF XM, KRG A £.
truncate (offset); offset BRI\ 2 Y HIAY# RO E. W] AXI A os.open () FIF #) SC {4
] os.ftruncate (fd, offset), Hm fd B CHAS (— /Ny EERIEL) .
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shutil BB E T b SCAR R AL, (46 copyfile (), copytree () fll rmtree ().

442 EHESITH?

shutil B E—A> copyfile () BREL. &, #E Windows NTFS % |, BRI S5 , A
& 1 macOS HFS+ 4 i Ve lisr X, RS WIEIIER/ DM . AR HSCH R oEdE, e
fil shutil.copy2 () AIRAREARTR S (EAZ4AER) MNE.

443 EHEE (HBAN) SHHISE ?

TGN IR, BT struct B, BT DRI & b RIRE R 2E0T)
AT ER IT 40N Python X4, L2 IR8K .

BUAAE, RS S SO R AR S FPAR s QB — A 2 P AT R U — > 4 g B 2

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, y, z = struct.unpack(">hhl", s)

Fest e > IRBIDUKSFBEIORCH 00 b AR R A R (259, T
TR R (4547).

XA R (GRS 51R ), IR FTAE array Bk,

ik

TS R BRI, B DA eI TIT SO (X EL open () BB "rb") . B
(BRIA) A "o B3, SUHFSASCABEITIT, £.read () SiRME str MR, MiAR bytes X4,

4.4.4 {lJF os.popen() BIEIYEEAREEMEM os.read(), XRAMHA?

os.read () & MIKIZHRE, BRI SCHRRST— H/NEBIERRIFT I X os . popen ()
B R EBSCRTS, FINER open () HiEREBIFZEE—FE, Hit, WHREM os.popen () 4
BEE p P DT, RV IZMH p.read (n) .

445 E#ipiE (RS232) &0 7

XTF Win32, OSX, Linux, BSD, Jython, IronPython:
pyserial

1T Unix, &7 Mitch Chapman & 17 1% T
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com
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4.4.6 HftLxiF sys.stdout (stdin, stderr) HALEIEEXEE ?

Python T #2} Z 2—AXHEZE C SUUHR M= ZE S .

SFFHE Python Hiiiiid YY) open () BRELAIEINZ B X4 5ki%, £.close () A Python () f EEHH
FRCHE XM, I & RRRIER C SCHRAT. 7 £ Pl I i, Hrit s bty B shab P,
{HHF stdin, stdout 1 stderr 7£ C "1 (45K HIA , 7E Python Hit 255 B AT MMUEFIR AL PR . 4247 sys . stdout .
close () &4 Python [ UM R ERICNE M), (HRE R4& KM 52 BT SCUHRAT .

B MX ZH M C SCH GRS, Ee R HIAM SR B X M e (e, XnlRE& %] kb3 1/0
FRE) o QIR SETR X AT, i os.close () :

os.close(stdin.fileno())
os.close (stdout.fileno())
os.close(stderr.fileno())

R AR 0, 1, 2 fUF

4.5 M4 / Internet {12

4.5.1 Python i WWW THEHA?

Z RIS PE S 2 Tk internet Hl netdata X W FK) A %S . Python A7 KA HORHY B AiAs) 8 IR 55 i A1 %5
Wit web R&55.

Paul Boddie 43P T —y 7] FIHEZR AR, DL https://wiki.python.org/moin/WebProgramming .

4.5.2 &£ HTML JREERH ARR 7
PRATAFE Web 2 wiki WU 3R VP24 OB

4.5.3 E#{ER Python R % X ?

[ smtplib AREHERIbL.
R AR A AT T I AU A Yl T 30H SMITP pAMsL Ay 1.

import sys, smtplib

fromaddr = input ("From: ")
toaddrs = input ("To: ").split(',")
print ("Enter message, end with ~D:")
msg = "'
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

server = smtplib.SMTP ('localhost')
server.sendmail (fromaddr, toaddrs, msqg)
server.quit ()

J

7£ Unix 248138 AT AfE A sendmail . sendmail #2771 (6 EAEAN [ RGP A—H, AHHEFE /usr/1ib/
sendmail, HHIEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAG FBrdsBh. AN 614
hi
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import os

SENDMAIL = "/usr/sbin/sendmail"

p = os.popen("%s -t —-i" % SENDMAIL,

# sendmail location

"W")

p.write ("To: receiver@example.com\n")

p.write ("Subject: test\n")

p.write ("\n") # blank line separating headers from body
p.write ("Some text\n")

p.write ("some more text\n")

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.4 socket B connect() FiEEHEREZE ?

B select FHALFE socket R4 /0,

B 1E TCP 4 & AEPHZE, R0 DA socket 35 A AEPH ZEAR S . XA U ARIAT connect () B, REFEA
SERPSERLER: (N RWTRE) ARSI FEIRM S W .errno ) F# . errno.EINPROGRESS /R
FERIEAE T, HMRSER .. ARIPEERGERREIANFEE, BrPMRTE BERE— TR R 2k b

Hafh.

PRATPAEH connect_ex () kil @ s 5. B H & E ermo fi. ZHATHRIM, /R ARG
R H connect_ex () -- 0 8f errno.EISCONN /R8O & iERE - B HERW 1] DU I socket 14 45

select.select () KIEETEREGAE,

ik

asyncio BIBUGRME 7l M Y AR I A R AP R, B TN R0 5 AR FH ZEH M 45 0. S =T Y
Twisted g —M AT HIDREF & B AUk dE.

4.6 HIEE

4.6.1 Python hE#EERMNEON ?

A1

FrifE Python iS40 & T B T REFLAUMA A5 32 B4 DBM Al GDBM . BRILZ AMNAH sqglited bk, ZAFiHLi
BT AR B TR X R R .

REBRAZBBHRERRC 4305 &R Wi it wiki 00 SRECEZF R .

4.6.2 7t Python fpinfay SERFF X (L X SR 7

pickLe PEAEHDL—FhAERE Y7 2R TSI (RIARIKAR B AEATIF RSO . By
S 112 K0070) . JESh shelve HEREHERT (I pickle A1 (2)dbm 5017 9 (E B Python Xt AR A M

AT

4.6. HiIBE

59
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4.7 HEFFHF

4.7.1 Python v ERE4 RBEHLE ?
random FRMEPERRH S I T RENLECE RS T e A i e

import random
random.random ()

PEHFAR [ —A [0, 1) A REAILE S8
PR V2 ALK L I A s, Bl
 randrange (a, b) &[] [a, b) X[A]H)—EEAEL
e uniform(a, b) fE [a, b) IX[AELE—ATFSEL
e normalvariate (mean, sdev) {#HIERS (B 410 Rk,
A — S R B B A AT A, Bl :
+ choice () MAEMTH PREPLERE 1 TTE.
o+ shuffle (L) WFIRPATIEAIEHE, RIFFILREALHFTHL.
A Random 2, ARATLARFH LG, T REIEZ APk 7 i LA A s«
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CHAPTER B

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

JEf, ERATE C Pl ek, e R S AR R A N B . 7E SRS extending-index HA I
.

REHH g Python 555 26X 4~ 2L

5.2 AILUER C++ ESEIZBECHRHD ?

ey, FPAMH C++ sl C iy ZhAE. 1k Python include SCAFJFIICE extern "C" { ... }, JF1E
Python fifRe g8 1] 1045 BRACZ BT extern "C™ o HAA M A 4225 sl S C++ M ETHEA 2
— MR

5.3 C1R¥E, FxAHMERE"

GiHHOK C Y RAMRS S, AT 2 3.

Cython Jz HAH 1 Pyrex Jg 2 BB MUE 1) Python TR I AL BUAREY C A4 4134+ . Cython Fil Pyrex
15 A1 TC752%>] Python ) C API Bl W] 4 5 & .

MR AR T EET X LE Y B AEAE Python §7J@f) C 2 C++ FERYHE T, ARV ASHIR M) SWIG 45 T H R4
PR LR BRI TR R &L SIP, CXX Boost B Weave )&l T4 C++ BRI %
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5.4 tnfa7E C b ITEE Python {E4q) 7

AT I 48 1 B 5 2 R 3Kl PyRun_SimpleString (), BE#ZBEANFHFH SN THEK
B main_ W _EF SCH AT I AE BB IR [ 0 T FE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Znf 4, W PAfl A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfg £ C h3¥HEE Python FRix>K1{H ?

] LAV il — P A 23R B AL PyRun_String () HMAFEETMCA Py_eval_input; EXMHE
R, W HERAE R ] 455 H

5.6 T M Python 35 piZH C BY{H ?

XHR TR, 2 e, PyTuple_Size () RrR[FIHK N PyTuple_GetItem () KfiR[H
RS L. XA RWA LI KE PyList_Size () Ml PyList_GetItem().

XA, PyBytes_size () YfREIHKEIM PyBytes_AsstringAndsize () RHEHE— G
AR LS. TEVERE Python FATERXF R AT REAL S 25 F AT AR C 9 strlen ().

TR —DRRIRM, HHEEHREAN N NULL, K5 PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A — AT Python X4 11155 )2 4% APL, Sl FriE g g 2 04t —3% 2 Include/abstract.
h TR . B A PySequence_Length (), PySequence_GetItem () XAEAYHE K 51T &
J51) Python JP A BEF 7%, EAMNA AT {5 47 22 HAth A H AP Bl an4LF (PyNumber_Index () 4§) PAK
PyMapping API H {1 & FllfL i) 4555

5.7 tnfafE A Py_BuildValue() BIZEEKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEANMRIERETIE. WS ikt MBI
% Kl py_Buildvalue () B BT AT H AN B 457 iR I 2 40 A

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,
const char *arg_format, ...);

A AR B A RS
i) Py_DECREF () b,

BTN R SCPERS R 1) 7 seek” T2 AS L 10, 0 (BGE SUPEXF R R E):

AR ETT IR A ST VR BT R [T iR X

res = PyObject_CallMethod(f, "seek", " (ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;
}
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Rl T PyObject_CallObject () &R MIcdlEh SRR, WM ESEARE, W
ARG N0”, TR AN SRR, WHSRE S TRIES S, fnro”.

5.9 tn{ai#zk PyErr_Print() (s{X3TEDZ stdout / stderr B{E{THZE) BY
Hith ?

1& Python fLiGH | B X — X write () HERMER . HIHXTRBES sys. stdout fll sys.stderr,
}Jﬁ)ﬂ print_error (& HE R IFARIERIALEIZERL . FEMLZ )G, B R RN weite () D7 B THS ) BO4E:
T o

WEX — SR R 2 M 1o, StringIo 2:

>>> import io, sys

>>> gys.stdout = io0.StringIO()

>>> print ('foo')

>>> print ('hello world!")

>>> gys.stderr.write (sys.stdout.getvalue())
foo

hello world!

SRR & SO R B A XL -

>>> import io, sys
>>> class StdoutCatcher (io.TextIOBase) :
def _ init_ (self):
self.data = []
def write(self, stuff):
self.data.append(stuff)

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ('foo')

>>> print ('hello world!"'")

>>> sys.stderr.write(''.join(sys.stdout.data))
foo

hello world!

5.10 M C el A Python RS RYHRLR ?

ARATPAGE i 0 7 sRAT — R TR S (5

[module = PyImport_TImportModule ("<modulename>") ;

HRB M AT (EVEERAEAET sys . modules 1), XAVILIELL: ZH0E FULA AT
[ sys.modules ["<modulename>"] MHMH. T HASEEIID AT 644 238 |
PRSI I FAE T sys .modules Hi,

Z AR AT AT i ATy AR T R JE e (RIS SRR 44 %)

[attr = PyObject_GetAttrString (module, "<attrname>");

P PyObject_SetAttrString () ARHLH AR SR E 2 v DA .

5.9. in{a#Esk PyErr_Print() (FH{ITENF stdout / stderr B{ERAZE) BY%H ? 63
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5.11 #nfaE Python fhXf$E C ++ JR ?

WRIEREITR, ATARERF 2 T3 FEhi Sy A2 " 9 RS A" STRR AT T 5 ZEABE 2%
T Python iZATI REERUL, C Al Ct+ FEARBA RKIY KB I E ZE—A> C 451 (355F) B AR
Python X 4 (1) S [R]REIE T C+ X 52,

HRC+ [, WSFCIRES, RHikh Lkt ?

5.12 FfEM Setup XHFHMT — &R, Kt 4 make KK ?

LRERRP AL AATAF AR, WERBCAH AT, WA R R . (B AR 2 —LE H Y shell A
ARG, 10 HIXA bug RN, BEARAEREL 2 KT )

5.13 wnfaifiky & ?

A+ GDB L&A T4 —TRM T, LEMED RS A, RS T4 BT A
TERSI L gdbinit S (HAETR) FhmS:

[br _PyImport_LoadDynamicModule

X JmizfT GDB:

$ gdb /local/bin/python

gdb) run myscript.py

continue # ELZ A A MKRWH T EH AN
finish PR R B EAN

br myfunction.c:50

continue

5.14 FAAE Linux R4 E9miF—1 Python =i, {BRHER/D—LE3 .
AtA?

KZEZHITEH Python A ANMF /usr/lib/python2.x/config/ HF, % H TP 5 4% Python

PR A S

T Red Hat, 4¢3 python-devel RPM DASREUD B2 17 SO
X}F Debian, 1547 apt—-get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AER; Python L HAMFREGRAYIT R, TEM AR, (FIAN, @EEAT “if” BRIk, B
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -

A& Python w1, R DAREN] codeop Bk, IXMIBARH BT a 04T . Bildn, IDLE g 17X 4.

1E C AT LR A I B 8 3R 5 /2 W ] PyRun_InteractiveLoop () (FIREFEHMIKZAFEH) Ik
Python fiBEas N AL BEN A« L] DA E PyOS_ReadlineFunctionPointer () fgm & H & i
AFE. AXELZIIR, %50 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk BIRE MLH) g++ fF5 _ builtin_new 8; pure_virtual ?

BEhASINE, g ++ PR, D415 Python, ZE{fiff] g ++ 588 (£ Python Modules Makefile 7
W LINKCC), K4Ey Eaidh (#lan: g++ -shared -o mymodule.so mymodule.o ).

517 GeRRIB— 1 X&R%E, HPPHRHEE C Py, MEAMBFEE
Python ch3cil (flin&E4%) ?

W), EATPAGRR B ZE, B0 int , list, dict 4,

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2fik T —Fh M C++ AT I ERAE
7720 (RIMARRT ARE ] BPL SRk C++ B ESE) .

5.16. Mk TIkE LAY g++ FFS _ builtin_new = _ pure_virtual ? 65
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CHAPTER O

Python 7£ Windows _ &5 I ] 28

6.1 FEHTE Windows TizfT—" Python 2% ?

XA —E AT A, WRARE 2B AE Windows [y AT i f TR i i, — PR 5 W5
ARG, VRV BN LR =

BRARIROE T B S T R BRI, MR A SAEFTIE R fr P2 17 W 4 N Windows A% 18 %
DUT, AR DA A i8R emd SRBTHEXAE— N 1 RN IZBER A BURE 283 Tk 1,
PR B —A Windows ” iy S48 AF”, Bl # A AR XA,

[C:\>

)

BT P T RE AN, i FLUSTA W] B A HABZR VT, BT MR & BRI AE R A4S -

[D:\YourName\Projects\Python>

)

LA YA B R B S AR FU IR T S E A B B . AR EEh TR S, BT AT IR
i&4T Python B2J% T »

Python JHI TG B4 73 Sh— MUl Python A#4% B RURL T RALIE . ARREAR BEIURA, B HIFEMFEY, A
JEPATF TR RIS TVRIRR S o BT DAERRZEHE RS R AL BRI Python AR e

WG, HRaE DREWSERE “py” IRBINIR ORI RS . AR — a1, il A by
2 py ARG 2

[C:\Users\YourName> Py

)

LR VAR e VEN VERe s H-OF NILE

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)].
—on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

ARERREL DA X TR JTFF . SCRRRARTT DAAZ I A Python RISk #3532, JFAE(5IITHOT
FFENT. B0 Python SLEAIINREL —. 1ALk A AL
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Y2 NARAE B S/ 0w JE a] A it s . A4 A2 B Python &%, ] exit () KL,
B EEAE ctrl BT A 2 . 251 Enter 43R 1] Windows fy 3 R4

VRATRE S BAETT I S B AT XA — N6 H TT4e » PR A2/ » Python 3.x » Python (7 4-47), 1BATEJG & M
—AHE >>> PR E L. T2 G, WERTEN exit () BREEE cerl-2 AEHIEH 2K,
Windows &AL H Hzd7—4> “python” fiv4, I HAEVREA ILMRREAR I C P E o

BAEFRATVANE py Ay E2PERH, ATPA%IA Python AR T . R75 24k Python AR (26 X i 42 sl AH YT
HAE. B Python AT 5LMi L IFiv 48 hello.py, JFHay QPR MHAEM 7 H AT, HARPA
B AT AR AT

[C:\Users\YourName>

HABAERT VAL py @ PATIRHIEAS, RTEEA py FIEIAS 12

C:\Users\YourName> py Desktop\hello.py
hello

6.2 IE4it Python BIZARTTH AT ?

7€ Windows I, #5if Python 22 F2) 7 L .py §7 e 5 U 23 (Python. File) A CHK , I 1% 025244
BLZ TR IFT a2 (D: \Program Files\Python\python.exe "$1" %), iX & PAMHIALE
AR FIEN “foo.py” Ay BINAT. ANRA R A “foo” T LT A U R4 Kl
T4, WFHER . py S E| PATHEXT 345575 &

6.3 Htr4FEtH& Python EFEENERIR 7

%, Python ¥£ Windows | iR, {HH/RESA HiRM AL Python 28R T8 HAR KA1 A BB )G 8.
A NTRRE S, A HAEL EAH R B Windows 24 L, Python AI1] DA TAEHR 4

2 Al B2 T AL B A R FE R B A RS Y . 2R A R B B SO R G R T A L
TR, S RGHMETF S S B NMCERN B . HRERRE ZEW R TEHMNET R,
FER SHVE T2 RIFEECE . EAI, McAfee RAIIAERF B E A HIIAE KRG ViR, 277

A AN T

6.4 FEHER Python BIZARFI{ETTHITIH ?

TGS 4o T oy Python i A6 32 Atk 3232 47049 —2E 1425 ¢ 20 0] SR A T $AT SOF i) T g B
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6.5 *.pyd X1 DLL XX#F#ERFED ?

S, pyd X dil, (B2 R . WERIRG — 144K foo.pyd 1) DLL, HFABEULHA—1 K
B PyInit_foo () . SRJGIRAIPAZE Python fXf% “import foo” , Python ¥f4# % foo.pyd (DA} foo.py .
foo.pyc ). WIRIELENE, FF2MH PyInit_foo () RHIHIE . AN K exe 5 foolib HHE, I AiX
2530 Windows B3R J7A4E DLL .

TR, foo.pyd 118 & K122 PYTHONPATH , 5 Windows [ T4# 2% foo.dll [ ANTE . 4, foo.pyd
ATBEAACKRBITIMRLT , ARART S d B, FE . 24908, ARARAR import foo
T2 foo.pyd . #£ DLL 1, BEEAEFEACHS 1 __declspec(dllexport) mHH, FE.pyd 1, BEEEATE
] BRGNS

6.6 FE#IE Python #x \—* Windows 2F ?

1. Windows 5 JI R F7 fi A Python fERERS HT DAL 5T -

L. 35 AN E IR Python 47 E R 1H).exe XA . 7E Windows I, Python #4751 j&—~ DLL PAT#H AL 2
SR G2 DLL i, (X2 1 Je B AT R S A SCRY RS0 ) IERRIME, Nize st
3| pythonNN.d11l; BilH LS C: \Windows\System 1, NN J& Python ¥ ASS:, Filan%L
733" f{3& Python 3.3,

FRATULEA MR 07 SBEE) Python . MHRUHEE VKA 6R3) pychonmny . Lib | THEFTHY
B R E 5% pythonNN .d11 o (—f%PHH: python NN.1lib 2FriEH “importlib”, XfR-T
pythonNN. a1l . & L T HHAAFE. )

iz AT B A B A R M AT Ak T AR T, — WIARAE B AT B kB R AR B 4 25 {8 ] Win-
dows [] LoadLibraryEx () F&/¥ Il # pythonNN.d11l . fUHE IR 0625 {6 A {#i B Windows 1)
GetProcAddress () BIFEIRIFIIFREN 1 H pythonNN.d11l FAEFFAIEHE (BP Python [ C APT ).
T ] DA B4R £ XHE AT I8 A Python C APT Hri BilFE (Y C AARSHZZE A -

2. AURARIE (] SWIG, TR 2AR 7 5y B f—ARFGEAT B (4 et A1 5 3 m] 3t Python {1 T i)™ 9 A5
B, SWIG KFAIRAL B SRR ANY . S50 I AREERE BRI .exe SCPEY 1 C AU (1) AR
Jeitat)d—4~ DLL 3CfF, Xt fb 7 el .

3. SWIG ¥ — init AL (—4~ C AL, HAFRBT I R S FR. B0, Wb 2 Fk
& leo , NI init pRECRFEFR A initleo() » AN SWIG [H5235, W init pRECRFBFR A initleoc() .
XAUAAL T~ i B 5 200 1) B Bh 2
PRAT AKE A B8 2 ) C AR TS A% 42 B .exe ST G I IR 2 U FH 400 43 A R K0 55 [) T B BB S AL Python
D GRS A R R 3R EH L)

4. fAiME 2, VR PAH AR ACRSf F 7 Rk Hepl i1k Python RS

#include <Python.h>

Py_Initialize(); // # # . Python,
initmyAppc (); // #HMH (B N) #H 8%,
PyRun_SimpleString ("import myApp") ; // %gA}%A%'%(

5. Python C API {Z2EFI IS, AIHLARGET I MSVC 2 A4 I T-Ha 2l python.dil | 34 245 15
.

P 1 2 FILE * SR PTIERY 20 UL i as PR rp AR AT, D B2
#rt struct FILE MMREHS AR . ASEILR A B X LEH AR Z L R 4L

W 20 FE void R ECE IR, SWIG S A4l AXHY :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;

6.5. *.pyd J##1 DLL XX#ERED ? 69
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Py_None j&—4%, ‘B4 fEJ9%f pythonNN.dll #1147y _Py_NoneStruct [ BRI G - [FIFE,
BEACHERFAE 22 i AR R T R I R LSRR R -

[return Py_Buildvalue(""); ]

ﬁﬂ;ﬁ*%ﬁﬂﬂ SWIG [ stypemap fiv4 H B HEATH L, (AFRIIEMEILTAE (Fe—D5Eam SWIG

)

6. fiiJ1] Python shell [ Ak Windows i JIJ 5 N #2237 Python R &R 7 L I A2 —ANEF 2505 AR A
7RIS T AR A RS, M, R (8 wxPythonWindow ) A% EIHE—4> “AHL”
FEARTT H o FFZ 5T 1 R E] Python fEREARRZAE S« AR AT LAKE Python [ i/o g [ B STRFEES ) _ AT
B_g, WIAR A FEE MU read() Al write() 773 Python %42 (FEd @Rt E ).

6.7 Infil w3 S A EEFEI Python [RICTEFIEA tab 7

A% FAQ AL I il 245, Python HExH55g PEP 8 , Sy & 171 Python AT 4 25k X /2 Emacs
python-mode ERIA{H .

AT gt F, IRE TR S — MR E . MSVC EX A 4R, I AMRE S E
W ESHG . Sk Tools » Options » Tabs, ST 04255 “Default”, 1% & “Tabsize” F1 “Indent size” 5 4 ,
TR AT Pt .

WARTR A TR AT S48 T B S 2% R8T, Python £25]% IndentationError Bf TabError .
AT PAIZAT tabnanny B DAL AL AL RS A H sS4

6.8 INAHEAPHENIRA TEERE ?

(1) msvert BBk, X2 niER) Windows L@ b, ©E TP kbhit () fI TR
AP IR T, PAS geteh O JTFIREC— AN AR H B 2 .

6.9 Fizin{aTaRRESK api-ms-win-crt-runtime-11-1-0.dIl £i% ?

BCHFE BT 2224 4T HR A Windows 8.1 ST ) RS % 2 T Python 3.5 B2 JGHOMIA L. 565
BAREOBRAE R G % I HLE S AN T, SR RS A Aok, 3771 Microsoft support page 3KHLAT
ST C BT HAN T 3 e
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CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BERET R D
7.2 Python it GUI TEf ?

Python [ ARIMER B A5G — 17 Tel/Tk FROFEERYTA A R4 1, FRR tkinter o X 7] BB 2 B 75 o) %6
(A B SR Z 4L Python (1) —HEGI J A7 o) RIEEAHAY. XT Tk 25 E, GHEHE IR )
=8, 0L Tcl/Tk £t . Tcl/Tk A] PASEEFSAE S macOS . Windows fil Unix “F4 .

FAEZ PP, BARBRTIRAY H AR . Python Wiki _EF2{E T —A> B5-1-55 #1113 L /& /9 GUI HEZES)
o

7.3 753 Tkinter §45)58

731 BREH “FHLE" Tkinter 12/ ?
Freeze (BN “UR%E”) @AM Y AP TH. 24 R4S Tkinter BFH, BFIFAZE
WIRERE M IBTT, RN PSR 5 52 Tel £ Tk .

— PR SR AR5 Tel Rl Tk B A &, HAEizf 7@l TCL_LIBRARY fl TK_LIBRARY
RIS B AR ) AT

BPEE = RS IR A0 py2exe il ex_Freeze #BAEMLALFE Tkinter I F #2719 P B X4 .

7
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https://www.tcl.tk
https://wiki.python.org/moin/GuiProgramming#Cross-Platform_Frameworks
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1 Windows PAAMEE-& b, R EANTF LM LR EEDMRHEE— TR VO 1%, Tk HH Xt
B XtAddInput () XN ATHH, B FREFEREEM— D EHE RS, 2407 DA —ASSCH IR AT 25T 1O #ifE
B, ZERECREA Tk B9 95388 . 2 0 tkinter-file-handlers ,

7.3.3 7£ Tkinter PREFEARTIE: HtA?
AZHENTEI AR DA bind () J7k S8 BITRC TR IR g R B T I
AL

B LR R, ISR IR “BREEAR . WHAE Tk SCRY PR focus $54 . Sl —MEMFEEER
3 SRR, TETIREIE (AR WA takefocus FEI) o
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CHAPTER 8

At AERBE R EZRET Python 7

8.1 {+4 = Python?

Python Jg —MEFIET , $OFAZNMEFEN . BN A miEr 2 N TREEAT], ST
Google. NASA il /5 RIr Mk 45 A B AT 2N L -

WRARAE 24 ] ¥ % Python, 77 Beginner’s Guide to Python.

8.2 At aRMEBM LEIKT Python ?

WERARANICIFRG 330225 Python, (HEANMBAE TARMENL., XA —LEn] RERY IR .

o T REEIX B A ) b 7 PR AE S ) AR T 220 B, RSB — R R i G I e T
Python,

o WU B2 5 =07 T AR T BEfh Python 5 IS [l 77— Python. AR TR AMRZ
Bl GULARR . MZgHiessas. A RLIARSE .

o —4 Windows A RETI%E | Python, fEESASCN, FA] T #F] Hewlett-Packard il Compaq 5541
f1 % Python., &K, HP/Compagq [)—2U4H T H /2 H| Python 451,

« 25 Unix AEMBAMERSE, W macOS Fl-—2% Linux ZF7H, #RERIAZH T Python; "B 7EE
LA

8.3 FEEfMBR Python g ?

XTI 2% Python (135

WEARA NSN3 T Python, VRATATEARSE W H EREFYTEOL T L2 ERE . 7E Windows H, W] fdi ]
IR R AR EE

U2k Python SRIYFT 20 —=J7 I HARY, IRILREMIERE , (HIRLAR R ANREIE R TAE . AR IR L R
7 14 ) A5 1 AN 2 EL M Python,

1R Python >k H TR ERAERSE, AHERMER! WRMER 7€, AEATH Python 5 Ay TR Joyk TAE,
Horp R T AR UKL AT RE T BB, AR BT REFG 2 A RGO B S MR Python B A i
R
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APPENDIX A

RIEXFERE

interactive shell 1 ERIAAY Python $2/R4F . FEES WoR T RE AR B 7 SUFE AR REAs R U TR ARG AR S 2
il

AAT AL

« interactive shell i ARETR TS BRIARY Python SRR, AR ARTD GRSy (A R, 25471
ST (FIEE. e, i as = e B) 21y, SURtedsrs i 5.

« Ellipsis NEHE.

abstract base class -- i % &K%

TG EH MR ABC, JEXtduck-typing W7, BHRME T —Fha i H =, Mtz FHAME T
Bt hasattr () BT HEMEA MR (GIANGER BATYE) . ABC A TR, X\
I FEMoR 5 HABZE, (HAMLRER, isinstance () fil issubclass () FTiAA; FENL abe fHLSC
#4. Python H4F % MER) ABC T LEIBIELEH (F£ collections.abe Bibr) . $y (¥
numbers i) | i (FE o i) SAERIBAMESS (£ importlib.abe fikH), IR
AP abe BiHORAIE H O ABC.

annotation -- b

KIEEEAVI . . REOB ST ER, BN k2 i K.
IS RSP R AT, 4 FE SRR R v BRI JRImAL
B __annotations__ #FiRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI E N, BiES W
annotations-howto | il F AR ) AR 5L R

argument -- Z%f

FEVE FH BB ECHE 45 function  (8method ) WH. S50 RWiFh:

o REETF A FERBOH M P ETTEA AR IR (B name=) SCEAE N EETERTNA ** 1T
JLHLRER A 25BIRUE, 3 71 5 AEPATXF complex () WM /@ T KT SEC

complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

o EE A AET KRBT SHNSEC MESHOTH T SHON RIS AL/ S8 e
WA * [Riterable BRICRBAEA . 2EBIRUL, 3 F1 5 FELA TR I JE TR B S 4
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complex (3, 5)
complex (* (3, 5))

S SR A BRCPPOR B R B, 7 SRR 2 L calls — 5. R, BTk
SR IR R BHG RAFHO 2 R R R R 2 Bt

3% Wparameter REFRZFH , H LB H 5457 509 R3] PAK PEP 362,

asynchronous context manager -- 535 |- F 3045 PRES
WA ST E X aenter () Fl__aexit_ () F¥EER async with iR IEAT
il . PEP 492 5| A,

asynchronous generator -- 525 1 &k 7%
1R [BIE Aasynchronous generator iterator A3 . © -5 async def FXWMERBARMLL, &
Al ZAETEAE yield KB PAFAE—RIIAHE asyne for JRERHEHAE.

BEARTEE F 2 45 5 0 A e s A, (EAERLEG DL T ] BRI 4 79 £ B AR E . WRGEIHE
FIREME L, PR G5S

— NPT RS await AKX asyne for PAK async with i),

asynchronous generator iterator -- 5335 2 i 2% %03
asynchronous generator FREUTEIZIIXTE .

WX G )& Tasynchronous iterator, Mffi[] __anext__ () J7 ki Ny £l Bl — A AT S Rpp ok AT
S L A e R R BUA L E R — A vield ik,

4 yield ST, DM MAENTRG (IFRIERREEN uy 6). % 5
Bk B AR B _anext () FHEFIH LI SRRIEAMIIN, & 2M BT IR
HF7. 20 PEP 492 1 PEP 525,

asynchronous iterable -- 535 ] &0k 5
— A PAFE async for iFAJHMEH MXT L. LAHE I BN _aiter__ () F KR —
A~asynchronous iterator, [ PEP 492 5| A,

asynchronous iterator -- 525 %078
—NSEIT _ aiter_ () Ml __anext_ () FYERINZE. _ anext_ () WsIR [l —Aawaitable
W% . async for &AM EARM _ anext_ () FYEFTIR M AT 4 BB HE | B —A
StopAsynclteration & . H PEP 492 5| A,

attribute -- J& 1

KRB —NXFRIUE, WSS RIB LR . 250K 00, RS o A JEM: a W]
VA 0.a K51 HE.

WERRRFCVE, RERWEE LN identifiers 1 AEARIEA BRI AE— DRI BV Z AT LAY, (5 40 fd 1)
setattr () o EFEAYEMRFICIAGE ] AUSRIKAZORTTI, @i getattr () RIKE.
awaitable -- WZEFENF 4
—ANAIAE await RBK P ARG W PR coroutine B2 HA __await__ () HEMNER. &
7, PEP 492,
BDFL
CR B ZEMBR T WP SC4EE, Bl Guido van Rossum, Python [ 655 % .

binary file -- —JEHISC 4k
file object RENS LS F 1 A3t o TR SO BT FE A HIAE (" rb !, twb ' B rb+ ') $THF
IS, sys.stdin.buffer, sys.stdout.buffer PAM io.BytesIO fll gzip.GzipFile
2B
S Wiext file T fRRENS TS st XRH SRS .

borrowed reference -- {i§ A 5| 1]
1 Python [ C APT v, MG —FXI 2511, HHZN SRR IEATEGZRTIH. anRxt

SPEBINEM LN — B85 B, B s ol AR BRI R 1 i J5— A strong reference
K E
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HEFEAEborrowed reference FRJH] Py_INCREF () DAKFELJFHbEEW Kystrong reference, [&AF224%X%
TEFEMEA G G — R Z g% . Py_NewRef () BREUAT PARE F R ATE— A8 Wstrong

reference.,

bytes-like object -- =i %I} %
1 bufferobjects H H {85 H C-contiguous ZZ IR R . XI5 TH bytes. bytearray fllarray.
array X%, PARIFZE#E menoryview X4, FA RIS AT E L fh i RIEGR R ER T X
SO VECLFE RS . PRAF N bR SO A SGE A B R iR .

SR EVERR ZIR AR R . XA RAE SR TR RN RIS AT AR . Al ARG T
R T4E bytearray VAN bytearray i) memoryview, HAME/ESR —HHIEGRIEHR T A
AIARXT G (7 RTINS KRS A T 4E bytes PAK bytes X4 H) memoryview,
bytecode -- ‘F=Yifg
Python AT 4 43 7555, Rl CPython f#RERR H 7R Python F2 /71 RIS . ST il &
ATAE .pyc U, XSS IR PUATIA — SO s L (AT DAGe 2 RIS B0 g 3 ) .
KA FENE T s TR YR AT AT AL RS 1 virtual machine 7 1. W{EEANE Python FE4l
PLERFEA—EE A, WA—ERELEARIR Python A< 3%,
FATHFE A F AT DATE dis B SCR R A .
callable -- W& %} 42
ALY BTG nT AT R s SRR S, AT RERT Y — LS8 (B Wargument), {# B DA i

[callable(argumentl, argument2, argumentN) }

function, &V f&R|method 55, FET WA G, LT __call () IFEHIEREBIEET
AR IRR

callback -- [a] i
— MMERS BT A LA PATE A R A HEA B 2008 F 1 - (91 F2 R AR

class -- 2%
FRABE P USRS A 3 WHZ R I S0 A T4 E R T i
class variable -- 3725 5

TERHE AR R, HF BAURAEZE MRS BB (AR AEZE R L Bl 2 ED) -

complex number -- £ %
X SRR G, Ho A B AR 3R A SRR — AN R R . R AU R, (-1
FIPFITAR) BOSERRE, WEEREATE N 1, FE LRE¥HEN j. Python & TXEENZHE, R
A TREERO R WA —A 7 B, B0 3+15. Q355 mat h BLb Py 4 i 6t 1 8 SR
AL A cmath, ZEEHE AR SR EEA R WERIRBOGC A LE, ZIEiIH
LA ATAT )8

context manager -- |- [ LA
TE with BRI E X __enter_ () fl__exit__ () FFEREHIFHERESHAS. 20 PEP
343,

context variable -- |- F 335 5
— PP AR H BT JE ) B R SO AR AN E A(E AR B X LT R SR A il AR A A T R AR T
PAHAANFA R A, MNP EF kL, —MUTEBETrgss 2~ LT3, mETF
SIS L S X e S R S RIEFTIBER . 5 contextvars.

contiguous -- ZE5%¢
— NG AR C & 425 Fortran & S WA N TSN . F4E:0p /& C Al Fortran JELLR) . 7E—
A, P 5% B O AHE WA B AH SR HES ), RSB IF IR R 0y . fE24E C-iE
CERL, 445 AL HER I IR — 231 U7 4 R B (FLIE Fortran JE4E (AL
WE MR [ H.

coroutine -- P
e THIRRM P TR IR — S AT S — R o PR W] DATEVF 2 AN R Y
MEFEAL BRI . BTN asyne def iBAPESEH . S L PEP 492,
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coroutine function -- Bl %L
i [8] —Acoroutine X R KA. HFEERECT T asyne def iA)RE X, HAREM S await,
async for fll async with 45, XEEMHEH PEP 492 5] A1,

CPython
Python 415 5 AL BL, 7E python.org b & Afi. "CPython” — ] Jf] T-75 0 B RF 1 52 B HoAth
SEEBI 4 Jython BY IronPython AH X 5.

decorator -- 2E1ii%S
R R 7 — A RER R AL, W ewrapper iEVETE ORI TR B e . e AmAR A0 0L 19+
f3E classmethod () fl staticmethod () .

MR TEE FUR—FhIERNE . DU P s B0E SR L BS54

def f (arqg):
f = staticmethod (f)

@staticmethod
def f (arqg):

Ei‘iﬂ@fﬁ%ﬁiﬁiﬁﬂﬁ?%@ (HIE R I o A R A R TR P S 0L e BS0E RN 2858 SR SC

descriptor -- f{fjiA %3
A LT __get__ (), __set__() B{ _delete__ () HHEMXE. U—NRIEH AL,
EWRERIET ST B A IR A . @RI, A a.b RREL. BESMGR— A8
Ff & TE a BIFIAER AT b XIS, HAE b2 — iR, WS X R a8 k.
PRARH AL AL 2 IR Z R HLfF Python G 8E, ORI @14 2 EBREMER ELAY, G mEL
A FHEEME. iR BSIEASOEEARR G 4.
H XA B EZAE L., 7S5 descriptors 58 FiIAAR 555

dictionary -- i
— AR, AR R WL BIAH R A E . SR DARAETHA __hash__ () fl _eq__()
FrERIN S . 7E Perl H1FKA hash,

dictionary comprehension -- ‘7= HiLffi: 5 5
b B — AT R A X G P BT B A JE R R M g R A M) — R B E H k. results = {n:
n ** 2 for n in range (10)} FFAEMR—AH4E n FE n ** 2 LGB FH. S 1

comprehensions.

dictionary view -- = L ¢l
M dict.keys(),dict.values () fldict.items () R[EFIRZREF A TFHALE  EIIERMAET
FHEAHW—DNSME, XEWE Y FI SRR, RSN A . BRI P 52 il ey
BHIFRHF, wfEf 1list (dictview) . £ dict-views,

docstring -- LR AT
ERZE . REEEZ WIS — A RIB R I AR R P . BT 29 20, (Hey
BRI A TEESS . PREERE _ doc_ J@MEP. T EWHTABNE, FHNEME
TN S8 SCRS A ROV

duck-typing -- 11§ §-J8 %!
FE—Fh AR IES , EIFFAMEER HNS QRO € R A HA BRI 1, T2 E A ] sl H
T E M (B RRG 1, MR RS IS 28 a2 s 1) B TR R L i AR KA, K
T R AT ATl At Fe i 2 3SR ORI T R G M. 95728800 6o il ] type () B{ isinstance ()
Rl o ((HEE NG 12 BU0T AR T 4 528 56 AR 58 ) MRS R hasattr () M EUREAFP
HitE

EAFP
ORIFE ORI S BYESCHRE o XA Python 3 AU 4 5 KUkS 2 B0 B el i) B sl SR M AP TE
HAEARE B R IR o o X P T DO KA 1R AR RSz ] try Fll except iFA). T HAH
XFH 2 TS LBYL W%, LT C S5 2 HAtE S .
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expression -- ik,
AR FEAME R A R OT. Bmihve, — PRI RIAcEK O NF A, A, JEtEDi.
BEAFSREOH IR, BNTRE&ESRE—ME. STZ2HEMEF AN, HAEIa1E S
RBA . AATEAR e IV EFR IR X W statement, HIM1 while, TR{EM R E TERMAEFRL,
extension module -- § JE ik
PA C 8¢ C++ gn 5 pidk, {1 Python ) C API K515 540 PA K PR T3 HL .

f-string -- f-2 57 H8
WA T EOE BT EE Ay AR R AR A S . ©
i, PEP 498,

file object -- SL1EX %
SFANAFET 1] SCEE) AP (#54 read () B write () %) AR T EREMAS . EHEHA)
By RTE, SCERRT ST AR BN BSR4 At 2R Y A7 Bl A e A U ) (3 s e
A NARZEMIX . BT FIES) . USRI R A 28R
SRR A E RPN ST AR R =2 ) S, Gerh =) S PASCOR U, BITEOE
SHHE 1o B, QI SCHEXTRMEE T 2 M open () pREL.

file-like object -- SCAF20 4
file object W [F] 1A

filesystem encoding and error handler -- SC %k &S gtk X G R AL PSS
Python i M ERVE R GEMRRS 47 BRI n] BV E R G2 2mA5 Unicode Y 4 fith s =0 5 SR AL RS .
At B B G b A ARIE R R I RS K BEAE 128 DA HIFT A 358 . 1R SO R G 4k =X TG
VARALIGARIE, W) API s R BE£ 5| & UnicodeError,
sys.getfilesystemencoding () il sys.getfilesystemencodeerrors () PRV # 3k
RO R G0 i kg =X 5 R AL s
filesystem encoding and error handler ‘Z4F Python JEz|BHE T PyConfig_Read () ERECRECEN : 1
] PyConfig ) filesystem_encoding fll filesystem_errors ZH .
2 Wlocale encoding

finder -- k%Y
— a2 E R T AR loader X5 .
FAAEPI PR R A 4R Lo 2 54035 Bl sys.meta_path (], A2 R 205 KA
sys.path_hooks ffiff.
12 7] importsystem Fl importlib DA T Z 4075,

floor division -- [i] I HUE x4
] i A B I B B By . ] U BREIIE BT 2 // o B, Rk 11 /7 4
WHEHE 2, MR AEREIEREIRR 2.75 . EE (-11) // 4 2R -3 FH
X -2.75 @ FTHABIINER. WL PEP 238 .

free threading -- 2%
“ENLEFRUN, e R A A AR Z 7 Python S95S. HHIATA fglobal
interpreter lock , FE[R— 2| R AAGF— D LAEHFT Python =515, £ PEP 703,

function -- pR%L
AT DA F 2R I EAE R —2H B . P DA AR A B A A4 AR B P T gl A

Y5 Wparameter, method 1 function 2877,

function annotation -- FRECkRT:
RIER X pREOE S 8GR [UE i annotation

PRI B TR 2 BIANDA T s Z A int Z2HOFHILR I —4 int {E:

def sum_two_numbers(a: int, b: int) -> int:
return a + b
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BRI RO Y TR ) AR UL function —7 .

Z: Wvariable annotation F1 PEP 484, H.A4{iiA T LI EE. 555 annotations-howto DA T f# i F #5
e fESE
__future__
future 4], from __future_  import <feature> FE/RIIFFEHE A AN AT Python & 1fi il
W AR B AN SOR i Y . future  BICSCRICSE T AT RERY feature UE . il
i G A A HAR BORAE, VR AT AR BRI R AT BB 1 OB 5 A E R (5%
E) FEfBs R BRIA:

>>> import _ future
>>> _ future__ .division
7Feature((2, 2, O, 'alpha', 2)/ (31 OI Or 'alpha'/ O)I 8192)

garbage collection -- L ¥zl

FERA ﬁ%ﬂiﬁﬂﬂ (A2 B] I A . Python S il aod 5| VT BCAI— A~ REASAS I AT T AR5 | A4 47
PRI SRS R AT S8R IR o AT DARE T g bt il rit [ i -

generator -- 7L %23
MR8 generator iterator WKL . EERRARG T EREL, AFSTETHAUE yield Rk DA
FEE FRIMEALLS for-TEHAE H B2 T next () BREE IR

TR R A AR R, (A ERLE UL T BT R A A A RS . WRTE G ERA B X, 7
ﬁiﬁﬁéﬁu\ﬁﬁl&x

generator iterator -- 7} 25 %0 2%
generator PRELIT AR S o

A yield IRMMEFALH, ICHEAM L APITRE (GRS BN try 1A -
M R KRB, BT EARSIT (X543 0 AR AET T 46 #4518 %&%ﬂhﬁjﬁ)

generator expression -- 2k B35 #6535 A,
R [a]—A~iterator Wexpression., BB ERRGEEREXGHAE LT —MEHLR. JEFEY for
A, AR 1 7). PANEGFRIEA S NINE R — R 5A:

>>> sum(i*i for i in range (10)) # 1 0, 1, 4, ... 81 z fu
285

generic function -- 32 %Y g %
SRS [] B 2 Y ST A [ B AR 1 22 A R EROUT 2E S eR B . R TR s 2 o 8 3 ke i B 2% i WP
eSS
YWiE S Wsingle dispatch RiEFES<H . functools.singledispatch () Hifigs A K& PEP 443,

generic type -- {Z %
WIS pe; EER 1ist B dict XFERY 482K, FIT R 25 FliEif,

WL S Z R4 . PEP 483, PEP 484, PEP 585 fll typing Hibk,

GIL
2 Iglobal interpreter lock .

global interpreter lock -- 4> J it RE 3% i
CPython fRRESEFT R A —FhHLE], T HR R — i 20 1A — 2B 4T Python byrecode, AL
W B EN SR (4G dict FEBENERA) FXHF A7 F4 4k T CPython SLH.
e *&/l\@-lﬁ%%ﬁjm@ﬁ HASAPRE s 2 AT 6, HAVH @04 THE L Ab Bl g ERYIFATHE.

, BEREARIE B B =05 PR A T SR BSOS T S S BT 55 G 4 S A R RR
GIL B, TEAT VO BRI L8 2 SR GIL.,

1 Python 3.13 /1, GIL AJPA# ] ——disable-gil Al EREE T . £E0 ] kT 4513 Python 22
i, RASDAFHT -X gil 0 ZEEAER B PYTHON_GIL=0 MG GiEfT. Wk hZ 4
N R B AR T L Rk il i 2 4% CPU W h % 5 . EE2MATiE% 5 PEP 703,
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hash-based pyc -- 3£ T-/& 41 pyc
85 68 I Y8 SC A4 B W A (L T A B 5 A8 O R T f B a HLA ROPE I T RS R A . B L pye-

invalidation,,

hashable -- W[I5 7y
—AXF GNP G N AR SE S A (BEFREA __hash__ () J7¥k), FFT AR Al
MEHATIE (BEFEA __eq__ () HE) BBFRR TTobA A 5. WG A X G B A A R 1 i
L EN ARG ey

AR SRR G REAE VD SR A A BB, TR Ry S 23 ) A Pl e 7L

KL Python FPHYATIAL NEX GHERR W I A Y Al g (BIAn R i) AR Ay A
gy (BIAICALIA frozenset) M4 ENTHY LRI N TG IS A 2 AW o 1P SRS
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEM 1d 0.

IDLE
Python [{J 4 T K 524 ~J BRIE . idle S Python FRUE A A TR P ) AR S e A AR (S 185

immortal -- 7 2% %
RAE Z2FE PEP 683 H15] A[#) CPython SZHLAHTY .

WA RIB TR ARG, WE reference count FGEA LB, NI ELEMEREAR ST EKIZA
SIS L. BN, True Hl None 7E CPython H#§J&E Tk A X4,

immutable -- s [ 28 %} 4
AABEEERIRG . AR ZAAFERCT . FAERRIcH. XA ARREAS . AR i
—AAERE, MBRIESHN G . A e B RS A (i HEEH , BanfE 7t
)

import path -- S A ¥4
HEME (S04 12508 ) HRmMNR, U parh based finder FIRER T ABR. £F2AR,
IAE S FRIEHE R H sys.path, EXRBARUBATRER B FHAR __path_ J&@%.

importing -- § A
LMY Python AT RE K 73— MY Python AURS BT 1 19 72 -

importer -- 5 A %%
FRI MBS RS T finder 3Ug Tloader .

interactive -- A3 I,
Python 77— B AUMERERS , X BEWRE VR A] ATE MRS PR AT Ja g A B ) A Ras 2, S RIEAT
BERHESR. TSRS python frd (WA DAFEARAGTHEAL A 32 B b e opH 1 S BRI )
A BT AR B ISR AL ik 2 JE R 8 (I8 help (x) pR%L) . A XA H B THER

Z: 1, tut-interac.,

interpreted -- iR
Python —@F R ALE T, 52X 4 IFEAUET , BAAWIE BDA M T35 i 4 s A7 T
DA TSR o X R ME TR SCOE T DAE ST AR S S Hb A vl A T SO s T SRR
A W gn i 8Os 5 A 0 AR, (R KA P A A TR 8 . & Winteractive,,

interpreter shutdown -- fiEBEES G ]
PR S, Python fERERSIFIEA— NRAIRIBITH B B RO A B4 LW, Bl anBishA
BRI AN IR . B S 2RI R el 5 XSk i P TR s 555 | R g A
AT TERPAT BT RIS T RE B BN &R, BN H B O s A AR (4 Bl
TH PR LG4 ) .
e R 2 R I F R A _main_ BCERECITIZATIVMIAS O 58 AT .

iterable -- W[ {04
—FPBEAS B B R R RS AR R B aAE A PS84 (40 1ist, str Ml tuple
85) PARHEER P KA dict, TR & LR LT __iter () AR [ sequence
X __getitem () JrEMEE LRI R.
AT AT TR T or IRFRDL IV & 3B AU (220 () map 0),..). %%
KX GAENSEBHALHE N ERE iter O B, BELRENZNZRIEAL . XFEAEE N TXHE
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AR — AR . e AREA S, REFEAF R iter () 83 0 CAHEARXTS
for A2 BB ARAE FEARLEARAT:, QE — IR AR iy 4 728 5 PRI R R A R s . 2

Witerator, sequence Flgenerator ,

iterator -- JECE%
kTR —ERPIRROX S, EERAERISNN _next_ () ¥ @O/ HAL 45 9 E R 5L
next () KFZEMR BRI 248G 5] ARG % StopIteration . FXAfEMR
TS EIRIT AR, QRS _ next_ () HEHRSHIRE| A StopIteration, AL
UHEAE __iter () HYEAPRBREZERITN LB S, HIERLHFLE RS ERNS, 7]
BT HAB T BT SRE I . — DB FIANEAR L2 2 R R 17 R B AT AR
ZRERRTS (BN List) FEAREERIGFHAZ A iter () BRELEURAE for THFR A BB & 72 A — N
FIEARS . ASRAE BUTE DL T ARl 26 AR 2 W) 23 [l e 2 w2 AR A R R A ) — AR 2 X 42
ARG E PSR-
W5 E A4 F typeiter.
CPython SCBUAN {i: CPython VEAT AT IS (B X __iter () WOBK. IERVERINAL H
£ CPython H AL R AFHAEM AR L 2.

key function -- 3 pR %}

B R RN PR R B R R, S REAS IR ] T SHEC A (E R AR XS . 130, Locale. strxfrm ()
AT AR AT R I 2 B HE T 6

Python 4 7 2 TR SuvF 1 68 sk Ok ¥ Hl oo R RO 843 4107 50 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby ().

HZ R =] DAL AN, str. lower () JryEnT AHIAEZIE K/ING HEF ) de R . 5%
H, HERE T 1anbda FikFORAIEFIN lambda r: (r[0], r[2]). 4}, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () EEEH =1

ity . WA HEP T R IR B A A B iR A s 11
keyword argument -- e 55

2 Wargument ,

lambda
HI—A i pltexpression KR IE A4 NEREREL, RIXA SRV INHORME. 2% lambda & %01 7] 5N
lambda [parameters]: expression

LBYL

EERIEBER” RIS . XM S KR SAEREA TR B e w e SO A iR AR
SRS S EAFP J7 e O HE R R B £ 154

TEL RN, LBYL TS RE “AHR” M “BHR” Z WAL ses Mg . filan, DURAY
if key in mapping: return mappinglkey] W REH THEREEAEZ 5 HABLFEM mapping
HARSER T key T S o R DR AL B ] EARP J7 SR AR

list -- %1%
—Ffi Python [N & sequence, BSR4 MHIFE, (HEERMT HME T PO mIEsER, Fohim oo
RINBTRIE 2R O(1),

list comprehension -- 531 53
WEFR—AN P T B U R IR M S5 R R — PP BB Gk result = ['{:#04x}"'.
format (x) for x in range (256) if x % 2 == 0] ¥FER—1 0 3 255 JuE Ny 175t
TGOS N AP (0x..) M. Hip 1f FATR TR, WA range (256) HHATA T
KAWL

loader -- I# 2%
MTTMEBBIAIRTG . BWAE X444 load_module () W, NMNEEREE H—Afinder 1z11]
2 0L PEP 302, %}Fabstract base class R] 2, importlib.abc.Loader,

locale encoding -- i % DX RS HE
1£ Unix I, Ej& LC_CTYPE i 5 Xiigmidtg 0. ErPAliil locale.setlocale (locale.
LC_CTYPE, new_locale) Ei&HE.

J£ Windows |+, ‘B2 ANSIACHS T (U0: "cpl252"),
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{E Android ] VxWorks I, Python ffi[f] "ut £-8" {EMif = KW kg =L,
locale.getencoding () BJ#E I EREGE S KiEgmiotg .
5152 7l filesystem encoding and error handler ,

magic method -- A Jj ik
special method W3EIEZ[R] ],

mapping -- W4t
— X EEE R IF LI T collections.abe.Mapping B collections.abc.
MutableMapping MG HEIFHLE HIEM B RATSR . I EAFF4E dict, collections.

defaultdict, collections.OrderedDict DA collections.Counter,

meta path finder -- JCPR AT IR %
sys.meta_path W RITREY finder. JCREFEAHAT Spath entry finders {EAE RBRAEFFAHH[F o

158 F importlib.abc.MetaPathFinder [ f#TCRE Has T SEH A i .

metaclass -- 5K
— M TR, B LUSEL. BERMERY R, ok vtz LR = 25000 84
IS o RGBT X R S F AR P BRIASE P . Python %4y 51 2 AKE T 1T DA B
Xoouk. KA POKIE AT B A T H, ESF By, JoIS SRR Im P il g v % .
EAICHH T ICR @S H & SRRt IRERT G A8 SR G], PARHAT 24155 .
22 I metaclasses

method -- Jj i
TER N E LR RREL . WA RIZ R LB — @ MR, B R IR G A R A —
Aargument QA4 K self), 5 function flnested scope.

method resolution order -- J7 14T )T:
T AR G 55 A2 A A AR B DA B R LT . 5 215 python_2.3_mro T H 2.3 &1 HUE
Python fE RS Tl I BA I TN -

module -- Fih
X5 & Python ARG 1) —FPL BN . ARG ML ar 44 23 (0], PS4 & Python X4, #5
PRl @ gL importing $AEREINEE] Python Hr,
55 Wpackage.

module spec -- BiHL %
— g e, HbhugHTmEESEWHEESEAGEB. & importlib.machinery.
ModuleSpec E‘J;QWUD

MRO

2 W method resolution order
mutable -- W[4} 4
AIASXT AT DATEIL 1d () PRAEREDE IGO0 R BB HBUE . 5315 Wimmurable.,
named tuple -- H #5041
ARif “HAITTH” W TATTAK H e, FH HHAB R RE | JcR AR 4R E R Ui iy 28 8L
B LR R ERA AT RE A FL AR
FUepERAE T HA 4], 83 time. localtime () fl os.stat () FERE{E. 50T

sys.float_info:

>>> sys.float_info[1] ¥ %E M
1024

>>> sys.float_info.max_exp A & A
1024

>>> isinstance (sys.float_info, tuple) # BT o4
True
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HLe A AR N E R (e Bais) ) . sesh, B CA Rl mat 5 e XM tuple 4k
TR A8 E AR B ORI . XFEZERT AT Tda 'S, s dnl PUld 4K typing.
NamedTuple, B{HE i T.) %L collections.namedtuple () ZAIE. F—FHFRELSTM
—F TGl N BB 4 el s A s v .

namespace -- iy % %3 [A]
A B RS R . MR R, ERMNER, AN PRREmL S E (FEhF
YEZ ). g 2 A LB 1k 4 vh 28k SRR ERE . AN, % builtins.open 5 os.open ()
AJ 3 45 B W i 44 28 RE DX 4y i 44 25 [B) 40388 o HF Al R A ke S B IR A b 50K 5 By 4 v T s
Far 43k, N, random.seed () B itertools.islice () XMEEHH T IiX R 2 B
random 5 itertools FiHoHISLILAY

namespace package -- iy #%3 [A]{
PEP 420 fii5| AR—F XU AV T i g iipackage, fin 4% 23[R AL AT ABCA SE R Fony, HAfiliid )y
A Hregular package W), FHEAIEA __init_ .py XfF.

Wul 2 Wmodule

nested scope -- iR £ 1§
E— N SGEB NG A Z R 1. BN, 75— Rz e W s EmT AS | AT E AR & . 1
B EAE A S5 A SO TCR . Rl A BB E Az SR T i 2 PE k. 50Un,
AR RS WER T4 R4 25 . @it nonlocal RSN IS AINZE I,

new-style class -- PR
Xt H B E B TR 2 i B IHFRIE . ER A9 Python A H, A7 B 2R AEE £
Python iy R i%FK, W __slots_ . k4. FHEEM. __getattribute (). Ik
MBS ES.

object -- Xf %
M EAIRES (JEMEEUE) PARTE AT (5ik) WEdE. object t & fEflnew-style class {10
EHES .

optimized scope -- C AL TEH] 1
24 Y Gt 19 ) G 1A 2 0 0 A5 B AR SRR AE B A AR E A, X ARV X S B 1 SR T
fbo EEXTeREL. Anidn. tRR. HESEURN A AR FR A R 44 A3 (R AR XA 1 AR T ek
R KRR LR . T A 1R A, R AR T A R A Jm i A B AR
FIEA L AR T LA i 1 F 3k

package -- {1
—FhR] A B AR Bl T H B B Python module, MR Ft, B2 EH _ path_ JEMHM
Python ik,

%2 W regular package Fnamespace package.

parameter -- JE 3>
Junction (B(75) & X4 Sk, B E REO] A Z I — A argument (S{TERESEREILT, £
NS, AHMIES:

« positional-or-keyword : (I BB R T, HHE—NATDMERN 1L F A2 AR DA K 525 S
AL S . XREGARIES R, GIHINTR I foo H bar:

[def func (foo, bar=None): ... ]

« positional-only: {USROZE, F8E—HAEEWL A EEARNSE. (WROETES L@ LR BUE
ISR ENZ IS A / FAPRESL, BIUTR I posonlyl Hl posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... J

o keyword-only: {{FRKHET, FHE— D HEBEL KEEFEARNSE (UREBFIES @
PRECE XIESHNF R & AT B S ETELZ NN EES 2 aii—1 * ke X,
BIUNTTF Y kw_onlyl 1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }
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o var-positional: WIZAE{ ., 455 A ABR AL — MERRCE B LS SER RS (EInTE HoA
SO HEZMNESEZIG). EMESWEETEE SRS * KE L, HIITRHET args:

{def func (*args, **kwargs): ...

1

o var-keyword: FIAZKHET, $57E AT ARBME R ECR Y R T 28 (MO HAIE S E B2 i %
BYSHLIG). RFIES Al S AREINR ~* RS, BIAERER kwargs.

TS AT VALFI 5 E PTEANane 2 4, il ASRELE T e S H0di s B -

W& Wargument RIEFLH . 53 5 W 409 R 3 FRE LA, inspect .Parameter 24, function
“H K% PEP 362.

path entry -- JRFEA 1

import path R —ANEEMNLE, SxWipath based finder [ SEA RIS A RIS,

path entry finder -- JE1% A 1185 4R 2%

F—R]JE AL sys . path_hooks (Bipath entry hook) 12 B[] finder , MAR%t 4 REM 1L path entry
o FE NI
5% importlib.abc.PathEntryFinder DA T #IKIEA DB IRA I LIS T

path entry hook -- J&1%& A %1

RTINS, AR A Eparh eniry OBIONT L F RS sys . path_hooks
B FER [0 — path entry finder .

path based finder -- 3 T ¥ 420 A 4k 8%

BOAR—FhLeb 2 & 4% %, IHE—ANimport path HHEHRAIGL .

path-like object -- B FJe Rk} 4

PEP

RF— DRGNS BRI L AT LR — D FER RN str (¥ bytes X%, if
A PAR— N EI T os.PathLike PPN L. — A Ff os.PathLike BN 5 0] i i 1]
il os.fspath () BREFE# A str 8 bytes KM RBL KR os. £sdecode () Ml os.
fsencode () AJA I RIAOR TG str B bytes REWEIR . HXTGEH PEP 519 5| A,

“Python 5L LGS . —A PEP G2 — B0 SckY, ISk Python #h IXPRAEEE, lkifl
PR—A~ Python [tk & HE RE Bk BR05 . PEP 1 2442 BORS A 5% AR BRS04 DU e g JE P
i

PEP N VR M3 B r i i WS4 DR R 1) A8 S B3t A S A A 25T fil A Python [958 1B 3R
95 SCRYBE AL . PEP BIEE A TR X NPT 231, I AR ] 2 AT A SR .

%11, PEP 1.

portion -- ¥4y

F IR — i 4 25 TR B B H e SO R (AT REAF AT —A> zip SCHF) , Bk LI PEP
420,

positional argument -- {3/ ¥4 23 %

2 Wargument ,

provisional API -- #]%¢ API

BE APLIEHE0CR T HRRAE AR 2 09 1) J5 AP PRI Z S A B A 1 . SRR Ll A
DA ERUE, (HRSHARIC R, W BETEAZ O IT R i A SR O T HEA T 10 J5 A3
AR (RRAFEBHRZE D) . MBI X MEREIAT - (UE APTHUINAZ BIAR % IEF )™
FRE Rl R e e B AT BE 2 XA

BT E APLRYL, [0 5 A ARA ISt et “ a7 58" —— A P g A i
HRJT AT BESE SRR B — b i) S5 A B AR T 5

XA B SR VAR PERR SN T IR, N 2T MR R I PR B R BT IR . 3 UL PEP
411,

provisional package -- £ % fl,

2 W provisional API ,
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Python 3000
Python 3.x KATHLIGIEFR (XA FAEMUA 3 KRG OB BT B T ) o A ik
I—%’ﬂ‘j “Py3k” .

Pythonic

TRk — B AU SR8 1 Python 15 5 I 1A KOS FIBILE , TS e (T oAt 8 i
AR R SE B . B4, Python AYHE I XU BE T for TEAIAPRAE [ — Nl ik AUk G i i By
AR WEHAE T BCA XA, LA Python Y AAT I s — U7 T R

for i in range(len(food)):
print (food[i])

L

TR I B 575 B Pythonic (17735 R& I FERY:

-
for piece in food:

print (piece)

.

qualified name -- fI{ & % PR
—APAE SRR AR, Eos B R 4 R AE I Bz i b g SO A28 RERE R <%
&7, MKE X PEP 3155, T2 RERIZE, BRE AR S50 54 55—

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

>>> C. qualname

ICI

>>> C.D.__ _gualname_
'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'

L

295 T 5 AT, 7 R IR e & AR AR N IZR A DA S R B B AR, e S a1
A, Ul email .mime. text:

>>> import email.mime.text
>>> email.mime.text. name
'email .mime.text'

reference count -- 5|14
TR XI5 R . SR 5 AT BT, EaiREi. FEkimmortal %t
SEAKEAXHAE 5 T, IR GO IEA 2 oRE . 51 7406 Python (G5 E 15
R ILA, (HERCPython SLIL)—A>KAEICE . FEF AT LAH A sys.getrefcount ()
PREOR AR [ X 5 | T4

regular package -- 75 {1
g M package, BIIEEAR —A __init__.py SUFRIH .

Y52 Wnamespace package

REPL
“EEE-SRAE-FT BN read-eval-print loop FI4ES , interactive ffREEs shell BT — 4% F o

__slots__
— PR EAEZE ERIA PR, A 5 P B S S P S A ST RS IR S 0 R T I AE . B ARIX LY
AT, ERBEAGHFALY), Rif S IRETEDEIEI TR, Gl nNEr Ny iRy, 7
HHE A5 KRS

sequence -- J751]
—Fpiterable, ©ZFFHA _ getitem () FRER AR BB ERG TR TR, HE
T —MREJFIKER) __len__ () k. WEMTHIERAG list, str, tuple il bytes %,
ERERAR dict 3 getitem () fl__len_ (), {HEWIEZE WS IETES, BHANE
i AT immutable ST R EEBOREIITTE .
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collectlons abc.Sequence ?Hﬂ%ﬁ EXT—NHEFEERNED, BIE __getitem () HI
_len_ () ZAb, BEIT count (), index (),__contains__ () fl __reversed__ () 5

f)uﬁk%f%?%ﬂé’]%ﬁTU\ﬁﬂﬁ reglster ) RSB BRI 3d 172 5 TR B 2 SR,
HS A

set comprehension -- 4545
b3 — A AT E AR S T B TR I IR M R E G —F B E Yk, results = {c
for ¢ in 'abracadabra' if c not in 'abc'} HABFEFEES {('r', 'd'}. B
comprehensions.

single dispatch -- MR
—Fhgeneric function 7pYRIE, HELIRET BRI KA ERR .

slice -- Y Ji-
T H S TR E sequence B—T5r XS Y1l (A M Anbmic kg, 78 (1 headiJL
ANAB S RIECE, Bl variable name[1:3:5]. J¥5%5 (MAR) ARCENTRMT slice
POE

ﬁﬁmﬁﬁﬂ%%"fﬁﬁ%ﬁﬂ%?ﬁ EF RSB T IR A 5 SR PRAUEZE 42 (7). APT BFst m] DAGE I 4 52 T 4R
PEo IR AP SRR BTE SRy ot S, (B AR FRAREEIT & (3R ThEE) .
“ECORT (R ) CTE M R EEGHE T HSERAXPAALC APL RS
H—NEMRHFEIA S R ES
Z: i, PEP 387: Soft Deprecation.,

special method -- $5#5% J5
—Ff i Python BR=CR I M /vk, FORXT AN SR BUPA TR B E G ANAH N 48 55 . X Fh ¥R 4 k)
HREHCHAUT WL . Rk 7 W SCR 2 WL specialnames .

statement -- %41
EARFTE (— AR ) AR — BN PLUE— A expression B AN I HET
ZERY, AN if, while B for,

static type checker -- F AR IS 7 7%
BEH Python RS I #EAT 04, PAE IR WS GNP 5 85 IR M ANE TR, RS HE 2727 LK
typing B,

strong reference -- 35| J1]
{E Python [ C API 1, 385|238 AHFA 5| AR BT IlA XTS5 1. ZEQ0 2 | il
WM Py_INCREF () RIRHGES | HMAEMERS | ATt py_DECREF () SREEME .

Py_NewRef ( @ﬂ%ﬁ)ﬂjﬁ@d@#/\ﬁ%ﬂﬁﬁ%lm W, WALEIR H AN | AR F e A
i%ﬁ%lﬂ%bﬁﬂ% Py_DECREF () pR%L, PAREGS|HER .

152 R borrowed reference,

text encoding -- SCAS G A%
7E Python 1, — A2 H1 J2—H3 Unicode ﬁm . (FEEH U+0000--U+10FFFF), K TAEfES &5
— TR, BEREG T — T

f]ﬂ“*/\iﬁ“%?ﬂ%3\7*4\?%?@%}3%% “ORRS”, TMTFTT RS R E A AR AR iR
6%770
HEMAFEPSCARFIE gilds, BTSN SCAR GRS,

text file -- SCA Lk
— MRS TS str XTGR M file objecto 38 H— A SCA SRS B A2 Vi 0] — AN T 1) 1 A o B
Bl Ak HHrext encoding, SCA BB FRIEACARB ("r 3 'wr) FTFFR M. sys.stdin,
sys.stdout PAM io.StringIO LM,
WS Ebinary file T RREVS S F 7 23t 2 ST A

triple-quoted string -- 5|32 £FHh
HRAW TSNS (7) SF RS () WFAE. BRI LS ERES A9 SRt
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R A2, BHEAZMAL. BN RIEF4F 5 A S R &5 U 55 5 F0NE |
5, I H A AR AT IR AT, TEm S SR AT R RE AL
type -- 23704
FYeE > Python Xf R J& TAH-AFE: B REBAA—Fh AL, ZEHEXSRIPEAL, A ATT
MER __class__ J&M, B0Z#E type (obj) KIKEL
type alias -- 23745 #,
—NRA[E S, B AU S R B E 48 R AR RAT -
RAHIZWERE i & 22 /7. flhn:
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass

AT DARCREBR R Al

Color = tuple[int, int, int]

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

Z I, typing fl PEP 484, g sH) REI RN A .

type hint -- 287833 fiR
annotation A& RJEME. BRERYIE S B0HR BI{E 5 & TUHR 28,
RAPLUR B[R A2 Python fUsRGIZSK, (HEAIMF AR EE S RAHL. B aErri)
IDE SCE ARG b4 5 EEA .
AR REMERRB R EM T A typing. get_type_hints () KA, {HJEHAS
AT L,
Z: L typing fl PEP 484 g LU BE A IELNHA .

universal newlines -- i FH#.17
— PP SCARR B T, RN A RS AR A T A R AR s Unix BT ZYE "\n', Win-
dows E/Jg/ﬂﬁg_ "\r\n' W\&IHH& Macintosh B/\]é"‘jfé "\r', %%JI_LI» PEP 278 %‘l] PEP 3116 %‘u bytes.
splitlines () T2 NIEULH].

variable annotation -- 7% & bR

ot AR5 a2 @ Pk i annotation
TERREAS B IS SRR, T ] ek A

class C:
field: 'annotation'

AR EARAEE T RO A R AR 0 BINDA RS B2 int JRARO(E:

[count: int = 0

AR R RRE TR TEAR AR I annassign —75 .
Z: W function annotation, PEP 484 F1 PEP 526, HrP iR T ILIIRE. 73724 annotations-howto PA T
PG AR E R B (S B

virtual environment -- JfE {315
— BRI ME PR B HIZ AT IR, UV Python I FURIRY. AR A5 228 M T2 Python 73 A2 AR
ST IR Al — 258 Lzt HAt Python W AR FFHIAT M .«

HZIL venv,

virtual machine -- B
— & SEAM A LA, Python FE AL T AT T T gmise 28 r AL LY bytecode
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Zen of Python -- Python 2 fift
F1 5 Python &t e W 5724, A B THES N XFIES . &/ KRR NE R AR
FFH A import this”.
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APPENDIX B

i AA

XY Z H Sphinx M reStructuredText JFAEJRIY), Sphinx j&—A~% A ALBE Python SCRY I 4 5 1) SURS AE
T

AT REEZ I e, EWAETEIEE 2557, A0 Python AR o AR AR MUt TTmk, 5 P
reporting-bugs AFANMT S5 . FATHE R B ) 6 S |

RN it -
o Fred L. Drake, Jr., JR4f Python 3R T HAEZ G, RE R AEE
o T A% reStructuredText I Docutils Z4:[¥] Docutils i H ;
« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL

AHARZ X} Python 157, Python AR F Al Python SUHAT TR, [ Python JACAS /) % F) Misc/ACKS 3¢
PFAIH T3 Tk -

AT Python #E X (i AFNTTHR, Python A4 7 Mt €1 SORS——HHAMRATT!
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appeENDIX G

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 2 # AT EAHL R 5T 4 (CWI, L, https://www.cwi.nl/ ) [#) Guido van Rossum J* 1990 4f
KW, YER—TTM ABC FiE & A . /48 Python A5 T2 ok B HA ATk, Guido {752
HETEE.

1995 4, Guido 7& ## B W BY B R B wFsE 2+ 5 (CNRI, I https://www.cnri.reston.va.us/ ) k% fhyE
Python F/)TAE, FHHEARHE LA T2 A

2000 4 H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com 207 T BeOpen PythonLabs [#{A . [&]4E+
H, PythonLabs [#] A\ %%%] Digital Creations (&) Zope 7] ; U, https://www.zope.org/), 2001 4, Python %R
{4425 (PSF, I https://www.python.org/psf/) B3z, X &% AHH Python A AR =B A g1k
EFIHZ, Zope 1~ HAE e Python FR{FE G Ly BEBI ML I o

A 1 Python HUAHRIETFIRRY (A KITYRAYE L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL A1 TREL TR MRAE I

RRA  RE Fn A& GPL 3% 7

09.0 % 1.2 n/a 1991-1995 CWI Pt
132152 1.2 1995-1999 CNRI =
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI w
2.1 2.0+1.6.1 2001 PSF o
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF pe
212 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 BHE 2.1 2001 &4 PSF B

ik

GPL 4 H A EWRE Python 7E GPL N %Afi. 5 GPL A[d], Firfy Python ¥ n[ib&S fuifF @7 KB 2
RIS, TR i . GPL AR VF T IE(E45 Python Rl DAS HETE GPL T KA AR 145
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A SRR YT )

R RZAE Guido 55~ TARMSMNESG IR, (XL A AT B T BE .

C.2 FRERsXLIE 75 A Python BZRERF0FMF

Python B PAFI ORI (17 RT3 BE T PSF 47 T 795

M Python 3.8.6 74y, SURAFAY/RBI . BAERGSAIHARACAS R A2 PSF ¥ R PSR 2 4 2k BSD 6T 1Y)
XA 0T o

FLE S AE Python FHHYEPEEET A FIRGVFAT . X SEVF ] S SHIV R ] 2 B —[RB o A i e
A SERED A S Bl T AR AE Y 75T 5B 33,

C.2.1 FF PYTHON 3.13.0rc2 fy PSF ¥ a]tpil

1. This LICENSE AGREEMENT is between the Python Software Foundation.
-~ ("PSF"), and

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

3.13.0rc2 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 3.13.0rc2 alone or in any.
—~derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2024 Python Software Foundation; All._
—Rights

Reserved" are retained in Python 3.13.0rc2 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 3.13.0rc2 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
3.13.0rc2.

4. PSF is making Python 3.13.0rc2 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
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5.

USE OF PYTHON 3.13.0rc2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.13.

—0rc2

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._

—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.13.0rc2, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

Nothing in this License Agreement shall be deemed to create any.

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

- This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

trademark sense to endorse or promote products or services of Licensee,.

—or any

8.

third party.

By copying, installing or otherwise using Python 3.13.0rc2, Licensee.

—agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 HF PYTHON 2.0 ¢ BEOPEN.COM #F o] ipil

BEOPEN PYTHON FFE 4T HsL 4 1 i)

1.

This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

This License Agreement shall be governed by and interpreted in all respects
(BT 50
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(B L)
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
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 §§ 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 THEREOEF.

6. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

7. This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python

Cawy
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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 E 1.2 ) CWI #F o] HipiY

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 3.13.0rc2 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT,
INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3 Wi YT o] S8
AT Python % ATHLCTAG S5 =7 B b VAT RO , AT AR A28 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html R ARG AT R A RS Y 52 B e R

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 ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

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. 1IN 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.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE LR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &8

http.cookies Bl &L FFEH:

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 DA I

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#§
uu J RS A0S 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 Zi2Z =R A

xmlrpc.client fEHEE DA FEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll By DA FUEHA:

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 fRH T kqueue FYF% A2 DAF A HH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " 'AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {414 Marek Majkowski’ X} Dan Bernstein ] SipHash24 Z¥EHISEH ., BERAEPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #0 dtoa

Python/dtoa.c LML T C %L dtoa il strtod, T C XURS BEEUE FI A4 2 [ 5640, BIR
A H i David M. Gay 445 1 [] 45 30 H HIZ SCHFERTFE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

/****************************************************************

*

The author of this software is David M. Gay.

E

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

E

E O

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

WA BAER G A R hashlib, posix Ml ss1 2x{#i ] OpenSSL K42 T4 BE - L7, Python ) Windows
Al macOS 4578 )7 1] BB 2> f14% OpenSSL FEMREIAS, Ir AFRATHAE Bb A2 45 —15 OpenSSL ¥/ n] JIE (%) Il 4% o
X1 OpenSSL 3.0 &1k, MEGEATERA, ¥I{# ] Apache License v2:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,

(ZETID
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(#2 E750)
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."

"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution (s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross—claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
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notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.

You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

5. Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

(B L)
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C.3.13 expat

pyexpat B UG expat JERIA R A, BRIEBLE T —-with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

BN ctypes BT ZAY _ctypes C ¥ @ f 4% T libffi A B AR, BrARME i E 1
——with-system-1ibffi:

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.
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C.3.15 zlib

R ARG EAR PR 21ib AKIFTFC R TH 8, W 5 zlib SRR 7 VORI 2110 4 :

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i [l Z 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)

(ZF 50
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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

fE4 decimal #lR FEH) _decimal C ¥ &2 # I 4E T libmpdec FERYRI A AT, B8 EA0 ) i B
T ——with-system-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A HIH) C14N 2.0 i 4E (Lib/test/xmltestdata/c14n-20/) $FHH W3C Wik https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 55510 BSD ¥ A IE & 47:

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
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(% L 50)
"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.3.19 mimalloc

MIT A jiE:

Copyright (c) 2018-2021 Microsoft Corporation, Daan Leijen

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.3.20 asyncio

asyncio BRI A H uvloop 0.16, E2ET MIT ¥ IERATH:

Copyright (c) 2015-2021 MagicStack Inc. http://magic.io

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
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OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

(B L)

C.3.21 Global Unbounded Sequences (GUS)

% Python/gsbr. c B4 H subr_smr.c H1 FreeBSD [%)”Global Unbounded Sequences” %74 PN A7 I % .

IR BT 2 453K BSD YRRl RSy K1Y

Copyright (c) 2019,2020 Jeffrey Roberson <jeff@FreeBSD.org>

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 unmodified, 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 ""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 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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