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1.1.17 B HER"Monty Python B ¥{TO%%H" 15 ?

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 ?

AHY .

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:
[x =0 # Default value of the 'x' configuration setting }
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={}): # Danger: shared reference to one dict for all calls
. compute something ...
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 = {} # create a new dict for local namespace

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

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive (argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cache[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...

_cache|[ (argl, arg2)] = result # Store result in the cache
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):
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

>>> x = 5 # ints are immutable

>>> y = x

>> x = x + 1 # 5 can't be mutated, we are creating a new object here
>>> x

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 ).

FELEEAE (BN v . append (10) Fl y.sort () £HMUAERX %, WEH LRI S —SEE Flny =
y + [10] fll sorted(y) <sorted>) M ZMZEFNL. @E A Python ¥ (UREAREENTA
RAH) S%T R L FEERE CNone® () DA BB IR G X WA [F) 2R 1 . R BB A 2RAR
FEARMAEH T v. sort () I ERHR NS HFE R v RIAS, RSS2 None, X
SRR E— NS W iR

AN RAFAE—REAE, AR ERSATH R R SR ERRENAT Y RIS SIREZEAT. B,
+= 2BUINR, EALBUOTHSEES (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).

Bl 52

o MF TG (List | dict . set 454F), WIDAMHALURRE M BRIEIATIEE, PrASIHE
A AL S 2 Bt R sl R O

o XIT—DARFENE (str . int | tuple &), FrA5IERARESS DHFME, HHAE
28 HAR AR AR [ — AN 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 :

(>>> def funcl(a, b):
a = 'new-value' # a and b are local names
b=Db+1 # assigned to new objects
return a, b # return new values
>>> x, y = 'old-value', 99
>>> funcl (x, V)
("new-value', 100)

RXZENZ AR R T
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A

2) AR XA RERELAERTTR, AHEER .
3) fib—Amrs (T JEmiB i) X4

-

>>> def func?2(a):
al0] = '"new-value' # 'a' references a mutable 1ist
al[l] = a[l1] + 1 # changes a shared object
>>> args = ['old-value', 99]
>>> func?2 (args)
>>> args
["new-value', 100]
4) 8 A— PRI G
>>> def func3(args):
args['a'l] = 'new-value' # args is a mutable dictionary
args(['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}
>>> func3 (args)
>>> args
{'a': 'new-value', 'b': 100}
.
5) BCE R 2R SE I dah b ok -
>>> class Namespace:
def _ init__ (self, /, **args):
for key, value in args.items() :
setattr(self, key, value)
>>> def funcé (args):
args.a = 'new-value' # args 1is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace (a='old-value', b=99)
>>> funcéd (args)
>>> vars (args)
{'a': '"mew-value', 'b': 100}

&

VA 2B 2T SR

VLI

IR R ] — M 2 EERE R e AL

2.2.11 0{7E Python shEIR S &% ?

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,
self.a, self.b = a,

b):
b

(ZF50)

14
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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)

BB E | — AR XS, WS taxes (10e6) == 0.3 * 10e6 + 2,

AR TR BT SRR, e RN ELA AR . A AR

REMS Il I YRR L84 (7)) :

[ri] — 4 m] 8 XS 52

class exponential (linear) :
# _ _init__ inherited
def _ call_ (self, x):

return self.a * (x ** self.Db)

XA Z A TR s RS B T3

class counter:
value = 0

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

def up(self):

def down (self):

self.value = self.value + 1

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% ?

—fAEULT, M copy. copy ()
Z R AT ARY o

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

B copy.deepcopy ()

BEAGALAT o FHARIANRAFFE N, H

Fany SRR T copy () Tik:

[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 YE A — Ak BRI E T A4 ot i 44 Bk B ML By G Y ST R Al
Eﬁ%A%iWo@%,ﬁﬁﬁ%ﬁ%ﬂ%%%%%%%aﬁ%b,@ﬁﬁﬁﬁ%%%ﬁ%iﬂﬁ*¢
kT

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

Y EERIRGGEIG (- <= %) KL O REIEREIG, TR i,
MR
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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 IXFMBE T AR, RN 24 on_true NAT/RME “IR” 1, 250G Hes. A €@ RH ... if
else ... B N,
2217 B&TILIA Python {FEit AIREBEITERF?

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

from functools import reduce

# Primes < 1000
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)))))

# First 10 Fibonaccl numbers
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))))

# Mandelbrot set

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
y))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24))

# \__ _ / \_ __/ | / |__ lines on screen

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

AR 22, AR

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
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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, XS BAE 2 R BT T E R M e, K int (10144") == 144 RJEH, M
int ('0x144') &5| %k ValueError. int (string, base) 25 A ESHIE &0 2L,
Bt int ( '0x144', 16) == 324. AURFEERHCH 0, W Python HLMIMEEACT : B 00 Fm/\
], T0x TR+ N

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

>>> sjo.write ("there!™)
6

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

>>> import array

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

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

>>> print (a)

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

'yvello, world'

23. #$FHFHEH 19
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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} # Note lack of parens for funcs

dispatch([get_input ()] () # Note trailing parens to call function
.

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 ?
g
X T ) S AT, e 2y WO P AP R R split () TR WAL= F 0 B AT

SN int () 3K float () FFTFHEHIEUEFFF R NEE. split () LEFTIEM sep” £
%, WEHTHRAARS AR

XFF R AR AT, LRI C 1Y sscant BORMRAEENE S .

2.3.10 'UnicodeDecodeError’ g’UnicodeEncodeError’ {&izE{tAo=H?

T, unicode-howto

2.3.11 REMFB T RFMIRER—NRIGF R 7
PARFRCA SR S5 R A U6 AT R 2 e SUN AR P AT R 955

>>> 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)

AR GEE B AR Ipik o Hob 22— B A L5455 A BOSUSRHAT:

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

73— RIS I B B SRR I AL P A FR DR B SR R AT e L

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

1£ Windows LA F[ A os.path.join () RIS BT

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

J

THE R B IRTE 8 JF R T HB A 45 SR BN BURML o0 5 |56 AT 9 L (BAEARAT ISU0A 7 AF R O (B N
HASEARE L MR, AL B R AE IR A7 1 (E

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

HIHSH EEZ% PR .
24 thgE

241 BPEFKET . ZIAINREE ?

SR, R NT R A e Z AT, BRI EA IR
o A Python SEHLHA AN APERERF Al 4% FAQ 3 HMREAYZCPython.,
o AREMERG TR AAFRN, JLHZW K VO MEZ LR .
o 2RI 2aT, FLBERMET PRI (S profile Hidk).
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o G EHEMEN A, 7ESORMERERTT R R Ha RE S IR (W20 timeit Bk,

o SRZUEBCE e EAAIE R A R IS I SR Gl T INABCHAR) . SRR AT
BES U IR

BN, Python fURHFEEERAME BT PARIIH T — L@ PRy JEN, Tkt gk £ nl
SRR S RRH )

o MR TR AR a5 (Sl PR 389%) T DA s R i e
o A IEREHESSH . 275 bltin-types Al collections B SCRY .

o WRFRUEEEE NSRS B VRS OE T B R, WIMTRE (M4SRREEARIIE) AT B 9m A0 R ECERE L. X
TH CIETME IR EEIE L, ey &R —ey al, g, —EZHNET
¥ list.sort () 8 sorted () REGHTHYT (L% VERINFES 5 sortinghowto ) .

o WMRAEESER P EZ, B EERERPATEZEE. R RN RZS KRS, TI/EE
I TSR E TS, ISR S niiaE . iz e RIS, 1 B ek ] e e
AT, R 2 R B YA HU /N R

WHERARE £k 54l Python FRiF R RR S, A2 —2 THEW DIEAREMSHIT. Filn, Cython W] RLKFFRY M
i) Python AU HR A Gm %A C ¥R, IFREEIFZ ARG LA . Cython AT PARI H 4w (FIAT LR
BUARYE) Rl ARA S B T AR AT O . WA B O C gt i ae A fH .0, BT AE AT %
5 C ¥ fRpiith.

W

LI PEREHL R 1 wiki GO
242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MEURAAIEN, FILHERESAFAFEIROR ML, FOYRRRIEBHRD S 008 R

Go —MRIOUN, BRERSTATHBRKE TR R A
WEREER LA str MR, WHEHERR T RREEWIMAIE, RFHHM str.join() :

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —FE BRI BGE, W2FIH io. StringIo)
WAREERLZ A bytes X5, IEMEERI bytearray MRIFEHIERERENE (+=B5AF) BIMLE:

result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 FF5l (JTA/FIR)

2.5.1 fa7ESTA TR 2 BLEITH R ?

KA A tuple (seq) WARHERFS] (SLbr ERRATTEATEMXTR) Fetfe B iU Iy 25 AN AL i) JC
4.

i, tuple (11, 2, 31) &AM (1, 2, 3), tuple('abe') MIKAM ('a', 'b', 'c') .
RBHR e, WASCIRREAT IR FFE X5, IR ICES e X R ohocalnt, B
P tuple () WEAT2K M
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HKA) A List (seq) ARAAT 0 41 Bl AT 326 A0 % 5 46 e Sk B30 100 A0 W 35 R A8 i &) . il 4,
list ((L1, 2, 3)) &4 (1, 2, 311 list ("abe") MEER [Ta', 'b', 'c'l. WRSEED
HHNF, Mg seql ] IRFERIE—AREIA.

2.5.2 tamtigiFzs| ?

Python J¥ 81| (58 5] n] A2 IERC A%, REIVIERS, 0 2% —RGIME, 1 4% =4, KILRAE.
RO R, -1 RGN REME, 2 AEIRCE A, KIERHE. ATAIACH seq[-n] BT

seq[len(seq)-nl,

AT S AR SR, Fln s [:-1] SRR ARG — I FRF, X0 DUH R BRSP4
BRI T4

2.5.3 FIlnfE LIS Figm ?

FFHNEHRE reversed ()

for x in reversed(sequence) :
# do something with x ...

RPN SAEAL, T A 300 P (R ) A DA

2.5.4 WA MFIRPHIBRESTR ?
VL SE UL B R R4 /v 44 . ATZ17 Python Cookbook :

https://code.activestate.com/recipes/52560/

WERFIRAVEHHT, AR, RRMFIFAR BRI, R

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]

WERI R I TR RE N AEE A 8 (RIS R hashable ), DA IR

[mylist = list (set (mylist))

PAEBAE SR 9 BN RS, TN ER AT, SRS AR ]

2.5.5 T MFIRPRIBR S 410 ?

RACLT MR B AT 0, — PRI A2 B 1e) ol DI HF AR A MM o AN I By B PR O Al 2 U0 e i A
R MRS IE LA . AN 2 =R RSk

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

PR BE R fe BRI«
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2.5.6 t0f7E Python R EIEH4A 7
EES

[["this", 1, "j_S", "an", "array"] J

FNFAEWS AR A7 RIS T C 5 Pascal B4 ; FERXHIFET, Python 5|3 0] AGLE 2 A [F] 2824 Y
S

array BHMERAL T LA A BRI B E R BRI A, BHRGIEE I HE . &
] KFE NumPy HHA— 2858 =J5 (Ut e T — 24 LR (i B 2R a5 H 1

BEPAS Lisp WAS 513, BT DAGE F JoAL R AR cons £ 70:

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

WA, AR DA S ZRAUE CA . X BB Lisp car () 1isp_list [0] MLl cdr i)
& lisp_list [1]. FUATEARHNE EA 7 B A XA, PO 2 Hfii ] Python 5132548 2.

257 IfATOIESHTIR ?
LB AT s UEsr

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

>>> A

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

HAREE R —TURMEL, SRS FRHEZ N AIE A B R

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

>>> A
[[5, None], [5, None], [5, Nonel]]

JEAET ) > WBIRPAT IR B A S QR iR A XS5 1. *3 QAR a8 3
%Egﬂ%,%4%%%@%%@*¢KEEZ%W%O1%&@%%%E%ﬁﬁﬁ,ﬁﬁﬁx%&ﬁ
P

HEEEMOA R SR — IR R ERSIR, RIERR D ICREE A — s .

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

PAEARG Y — M8 3 ABIRISIER, BATHIRMKE R 2. AR IS5

w, h =2, 3
A = [[None] * w for i in range (h)]

o, ARIAT DAGE SR A RO R B e s PR 44 12 NumPy.,
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2.5.8 BINMHE—NFHEHRMNAFHEMNRAREIF ?
TR — 5 IR SR BT RRR MHE R B — A5, list comprehension j&—F R iR 5

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

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

IR R s T ks R B AR R e, A — A B for JEFRMLLM T

for obj in mylist:
obj.method ()

for obj in mylist:
function (ob7j)

2.5.9 At 4 a_tuple[i] += [item’] &5| K% E ?
B AN AL S50, — BRI AR T RIS, 2 Python WIASHIAR A AT 4 2 Ji]
g2,

HNESTHP TR IR M AN S, XEX TR TR IRE, A2 X AR A28 8. e A
list Al += %443,

UK S XA

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

TypeError: 'tuple' object does not support item assignment

fil e YRR RIS W 1 25480 (1) BIXIR a_tuple [0] AN, AEMEERXS 2, (HAERE R
IR 2 WA AR 0 SOCEI 2 AET, POACACR s oIk .

HsAedsn, BRI e A AT AR BT

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

TypeError: 'tuple' object does not support item assignment

T IC R AR, IR P 25 K5 R,
W5 DA T A

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

TypeError: 'tuple' object does not support item assignment

XA S 0 2 NI RARA . SR ANNZ A5t B st , (AR AN AR T

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

B A A SRR, PRFFEANE (@) IR — W REM T __iadd_ () BAKFE, BATMSEILT
+= SRR A, O BLHGR BMER R EE A P s (o) X FAIRm S, __iadd__ () EMT
EHE FJEH extend O FIRENZHIFE . FroAXFTAIRILATA DUX R, += B2 list.extend () HY
“CHEE S
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>>> a_list = []
>>> a_list += [1]
>>> g list

[1]

IR

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

a_list Il xR Esiz ik, M5 g BEUOS R LEHPIRES a_list. MEMRALRIH
e, PUAERTI a_list ZHIHG N AR XA HaE, (EAR A TIRERAE.

P, FEMTCAURBIF, AR S S5 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, RMAIERGE 7Y, (HRERf result 24517 a_tuple [0 FrigmAYfH-—
IR, BIGHIRETAS FEE R, FoAC4 2 A .

2.5.10 HAW—TERE9HF: GEA Python #{THEFLRERD ?

VST Perl 41 X () Randal Schwartz , %3 AR B REE P LA THET , % R o Z WSl <
JFAE”. 7F Python H, iHFIf list.sort () HEM key 50

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

2.5.11 IMARIES — NI REEM I REITHRF ?

FFEMNAFECHRIERE T, WERIIRIITHE Y, AR FETHRRICER.

>>> 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']

2.6 HHR

26.1 Htag3k?

PR AT AT class AR FAN T A9 AL . QBB XS mt, FH Class XA E AT, SEBIT 5 0%
WETES (8, XE& TR RY (5).

EAPAEET— A 2 HAMZE (R i) S, FWJE MR i AS AGE K . X REXT G Aet
U AT DA 3 RO b AT 404k . B AnaE FH B9 Mailbox ML T HRFE O EASTT R k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox MEENE AT Pl E I HEFEAS .
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262 tARKGE?

ITERIET M RIRE, MTXER =, WH x.name (arguments. . .) BB . Irik AR EIE
A& e X, rF2RE XN

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

2.6.3 {t4azE self ?

Self @I IERE— N SHH D BHEL IR BUERA KB H AN TTIEE O meth (self, a, b, <),
MHAEB] x VLA x.meth(a, b, o) WEXIATM: Mg E M H AT neth (%, a,
b, c) B .

BIES A LR E2 L AR A b RXAER “self” 2 o

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

N E K%L isinstance (obj, cls). RATAGIIXT S 2 EET 2 AL —A 0L, HE
AN AMm AR KEIA, 41 isinstance (obj, (classl, class2, ...)), i&n] A
X E 2L JET Python fYFENNEZEZAL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)),

IHYER isinstance ( SR MIRAE B abstract base class B A . X FEHEMAOE, BIERA

Ei‘iilﬂ%%ﬁﬁ%%gﬁ X AR ES R R B True o AR “EIEMIER”, #FHEH%E
1 MRO:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

>>> ¢ = C()

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # indirect
True

>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c)._ mro_
(<class 'C'>, <class 'P'>, <class 'object'>)

# Test for "true inheritance"
>>> Mapping in type(c)._ mro
False

H, REFRFASELHE N isinstance () WA & SCEHITRN . WREHCTF AW, B
ﬁéﬁ@ﬁ%ﬁ%ﬁ?&zﬂi‘%ﬁ Z%RTE **EX%*ﬁPﬁ&E PABHEE R E AT, TR m*"%ﬁ%&}%ﬂﬁﬁz ai
YRS T A E . A IR AT R LB R
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def search (obj):
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

HAFRITERIEIT A K EE L —4> search () ik, ARIFHME:

class Mailbox:
def search(self):
# code to search a mailbox

class Document:
def search(self):

# code to search a document

obj.search ()

265 tAaREHR?
LR — M X R RAR (WA B . RIS x CRAATE, IER B SUR H AT A RAT
Ho ATRABIEE—ANHZE, Hp e it TR SO AR SE I, R T HA T IR A < X T IA

Python 2 54 i DAL ZHC. A F9SB T — MRS, TR LI0HTA 5 AR B
WRE:

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)

X H Upperout KEPE X T write () H¥k, VM FEM self. _outfile.write () HEZHI
PSP RERC KRB I HA B R AL T2/ self._outfile X%, ZILZMLL
__getattr__ () FIESEMN; WS ES 5% 1A X B E2E .

T TR — R T 00T ZIE W BEL 7R IUBO T 248 Pk B R B SRR R U, b g
X __setattr_ () Jiik, MXAEBAH/MD. __setattr_ () BYRASTHREANT Fron:

class X:

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

REM __setattr_ () SLBHRMABEU self.  dict_ RN H BRAFRFRIES A 2T iR
I
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2.6.6 IMAEY REXMREXPRAAELPELHFHZE?
i AR super () BRAL

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

TR B T, super O K HIRIEE TN (self fH) KHiE LML, ] type (self).
_ mro__ B fkmethod resolution order (MRO), Fi&[r] MRO H1{iiF Derived Z JGHJ¥i: Base,

2.6.7 WAL RIDEF H I B BHITIER ?

LA B — AN 551 24 H T2 Z A TIRAE o AR R B MO 1% 0 44 RO (EL B AT o LR — T, fn
BASHE  (PIAARIE AT B BEIR) GRS R, X g AEs o7 . pildn:

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6.8 e BIERISKBUBFIRIERTGE?

Python SZREFSEHRFIES )% (LA C+ 5 Java 18 L)
SHE AT E A RIEERI AT o 7R SRR, AT ) S U 1 2644 -

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

XTFRA 456 isinstance (¢, C) W c, c.count WRIFEFEN C.count , FRIEW ¢ B HEHEBM
c.__class__ E(ﬁﬂ@]%% C Eﬁﬁ%’?%ﬁéiﬁﬁ%&%’@@f%ﬁ

R A CIENTENTR, B self.count = 42 XFERYIRIERAE self H G 7L — 14
Ny count” FIAAH RSBl REEEE T 40 SRS BIR A O AU 2 H2E4 . TR AT IR R 2 A

i

[C.count = 314

Python SZRFHSTT 4!

class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

AR TS TEIRCR, A —MEAERAR 2, R TRIER S R K vl -
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def getcount () :
return C.count

WA EE AL LA e o), B IRIHUE LT3 (B SRR R KR EIIM K, A& T
A

2.6.9 7 Python NI EHMERH (FiHiE) ?

RAERL R BB T TR, AR R 7 1 5 BT A i e R Y 5
1 C++ 1, B IT PR

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

}

f£ Python H, HUEES S — R AL, FHBOAS BRI A oL, filin:

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

RXASEAAER, EAESE E BRI
WAL R A KRS8, Biln:

def _ init__ (self, *args):

AR R REE T A Tk E

2.6.10 £ _ spam gyBHEFE|—1 34l _SomeClassName__spam BJ$EiR{E R .

PARUT RIS 3k 78 B 24 23 “WEIR”, PASERA—Fh i s m a0 = SRR R & AR B __spam
FIFRRAE (ZEIEMATRIZL, E2EL2ER 1 TRIL) XARYSEEM N _classname__spam, H
H classname HERR T 2EBEIH N RILM L HIZEAHK.

X IR R PR UERL B e AN P TS 2K T DA 117 _classname__spam” J& P, FAH A4S B M AEXT 21
_ dict__ Hu[ L. % Python FEJF BUARA A B OB LM LG E RS .

2.6.11 2ENT _del__ 5%, BERMBRMREZFABE.

XA LA AT R JE A .
del iFMA—EZMHA _del__ () - BEHZH DXL 5 Hit8, wRitHEsE=4 A
_del_ ().

WRARE) B ESH E E IRP R (A EEAS 737 R SO SRS LT, TR ST i A 199
), SUNTHEUIGEAR 2 [1% . LA Python /R 2 RS ZAS X A ARG |, (HAEBAR S5 Y
a5 IUIHRZ G, SRR ] ARG 2d BIRTR) A iz dT, B __del () JFiRATRESAEA T (#
ol FEALAA I 20 BRI o XTI DR AR A A . BRI, SR __del () U5
P PABEMUR A TIY . BARIRATDAIZAT gc. collect () SRMMBIPATRIR Mk EE, H n4 et
XFRIKIEA IR R AT o
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JRAA BRI, (LG B 52 EERAE S % 8 s RN close () VIR 1
close () Jrik ARG ARSI TAP SR ML, AT B __del () —_del_ () BE4TA
close () JFH. close () BT AREIR % 2 IR .

73— FhRESAEER | TR BIE R AT weakre £ B, MBI ARVHR I QEARRMHES 4. B, &
ARBHRSEH RAZF ST A T s 5551 (WER 2 RYiE!)

e, WERARE) __del () JRABIK T W, SMEEHEITHE sys. stderr,
2.6.12 INMAIZRENLE TERBIFTR EHIRI TR ?

Python A&k (MUNERA) MLhl. FTLATESRMM R ECH 90 5 (U5, i PR A S0 555
FSN A BRI L0

2613 Hts id() HERERRFER—H ?

id () R —EEEL, R B R Y PRAIE @ ME— . [HA7E CPython w1, IR R 1Y N AL
Ak, %Mééﬁ?ﬁi%ﬁﬁ}\ WA INERA G2 05, N — S8 QU8 R G A A P AR L . X1
U TR

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

XA id JET ARG, Z e TXG, AT 1 O ARGV BIER 1. 2 R A
id X RAIAE TS, QI — AR R p 5 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 fHARRTEILAMKEE is EBRAFZITHRE S BHEFEN ?

is BEA TSRS HFZEE. a is b )T id(a) == id(b).

SIS R EE RN R B RERTH S, a is a —FiR True. B 4AHZEHEM o
ORI . T H SRS R, B SR R SRR B 1 R True B False,
B, BAHSENR R A G B 2 3 5L R A TR SRR . — Ok, APAT 3 g
5 By S m] AR 2 1 -

1) WREEAER T AR ERA SUENR S0 . TEMEEE new = old ZJ5, AJPAMRIE new is
old,

2) FERGENAFHOT RGN A G, SR MALUE. 5 RMERIE s (0] = x ZJ5, W RAGIE

s[0] is xo

3) BBIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P4 None ZHBIRIA.

HAKZHNG T, AV S A SR, 10 RR AR SE I e JCHGZ AN R B A S5
WA A, Bl int fil str, FEAMITIFAR—E 2 BB pt 4 :

>>> a = 1000
>>> b = 500
>>> ¢ = b + 500

Ay
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(750
>>> a is c
False
>>> a = 'Python'
>>> b = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARIIRTEBl, MR B0y —E A :

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

TEARHEFEACRD T BEE A 1 X 5 5 3 W0 3 o DS

1) IE40 PEP 8 FrifE7eny, X4 5 0riilul2 None [EAHERAARIT7 . DORER) AURD LR R B R B AR I
3, FFRIDARE S S AR AT RE 1 R (L HAT 345 R False X 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]
return value
if default is _sentinel:
raise KeyError (key)
return default

3) HE AR LI ACAY B, A B TR X5 B 0 0 3 R 0 A A A A . X R AR N 2
float ('NaN') X5 H Y AMHEMITZ .

N, AR collections.abe.Sequence._ contains_ () HYSZEIAHG:
def _ contains_ (self, value):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FHINfTIEFIMPLHIBREFEE— T T EHIEHIG ?

PR AR ALK, HEE __new__ () JKMAR __init_ () Jiik. e RAE— 9Bk
B 2 BisAT, T AR S B A B R BRI T

JI A XA AT AR SRR A — D S BN SRR B4

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)

(BT 0
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(% L 50)

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

xlat = {'zero': 0, 'one': 1, 'ten': 10}
def _ new__ (cls, value):
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 ¢ in s if c.isalnum() or c == "'-'"])
return super()._ _new__ (cls, s)

TXSEHAT DX AR :

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

>>> TitleStr ('Blog: Why Python Rocks')
'blog-why-python-rocks'

2.6.16 HixITEFHERM?
FATHERIWAFE T HJE functools.cached_property () #l functools.lru_cache (). HIF
TESL) 290 EAFRREE R 5 E TR Z g EAFREE R .

cached_property 77 AAUE 1 T A EZAEM BT EAKBIER LHIRTI . BeRAFH I LSS 1A
ARSI 04 A A7 A B PR

LA, SO, AP e R VR B, ISRHI AR, 2
BUIPEG R A, S AT LR K

Iru_cache J730E T HA hashable ZH00) 7. EEBIERSEBIG] H, BRI E THE A5 H .

mﬁ%@m%&mmma%ﬁ SZAGER) maxsize B . BRI BI SRR, BRI HRBI AT
WEH ZATHAE

ﬁ%%?ﬁ%TRﬁXE%ﬁﬁ:

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

(T
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(750
@lru_cache (maxsize=20)
def historic_rainfall (self, date, units='mm') :
"Rainfall on a given date"
# Depends on the station_id, date, and units.

TR B FAERGE station_id WA o QISRAR KL B @M AT AEXT 5, W cached_property J5 AT H
B TCEAS I E R U

Bk Iru_cache J5 AL station_id WZZWTIREN , KFREEX _eq () fl_hash__ () JTILLAEZAF
REAG I3 AH 5 a8 M 74 58 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'):
'Rainfall on a given date'
# Depends on the station_id, date, and units.

2.7 &R

2.7.1 tn{agI3E.pyc X ?

ME YR AR (3029 5 C 3 SRRV 5 IR SO R AR T El) TR oy SCHFRRTE H SRR
__pycache_ THRTFXUE-MUECHFNRGE .oye L. % .pyc SUIFRI A FRIT LB K
5 .ps)/ SRR, FFRA -pyc AIEER, IR WK BT E /Y python BUARTIA AR . (L PEP
3147,

.pyc AW e LR B, R 2 — 0 YRS SCPE Pr R R H SR AR )8, X AR T A B R
__pycache_ TH. RWMPAFEA FIF LRE e LAY — M FOs AT 7, A 7T BE & AR ARR 7] AL
M Web iz 55 #5% tJ 11X P O -

M dE X B 7 PYTHONDONTWRITEBYTECODE ¥ 3% 4% &, 75 W 5 A #3t 3 H Python fE % ) 2

ﬁ_;%ycache_ FHFIFLC WIFFRE AZ T H3% (KR, 1FEaSES55) i, pyc SO0 E 30
7.

I 2 HOE4THY Python AR AR SN L TS AERAE, WIKASEH .pye XF. BER— ki
EHBEHSCME foo.py, ESATH M xyz. py, MUizfT foo Witk ({Bd%i A shell 34 python
foo.py ), M&H xyz A4 .pyc, HHN xyz 29 FAM, (HARSH foo A .pyc XM, HH
foo.py NEWFAK.

FEN foo M .pyc U BN R T AMABLHEIE . pye U
compileall bk,

py_compile AW F AL EMA . —FMBIAR A AR TY compile () AL

AT PAFIH py_compile Fi
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>>> import py_ compile
>>> py_compile.compile('foo.py")

XK cpye WHFEH ALY foo.py MIFAIE TH __pycache_ FHF (St PAE M ] S50
cfile REEZITH).

LA PAA compileall BidH B4 iF— N Z N HFE WA . REEGSITRRF BT
compileall.py &5 H B 4iFN Python SCFFTHE H SR EAZRI AT :

[python -m compileall . J

2.7.2 IR E S RIRR B TR ?

BT DA B i E L2/ i _ name_ RBHCOWAFR. WHAMAEN '__main_ ', BFHERE
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name__ ZJA&AT:

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

2.7.3 IATILBERBESA 7

R LA MR :

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

s HIERA foo

« f foo RlEA A AL &

o Gii% foo HIFHAAT

e foo B A bar

o A bar Q@A 4R &

o ¥ bar HIFHIHIIAT

e bar R A foo (RFRILEAE, HNELA DB N foo IR,

o AN ZRAM foo_var £JFAEIR foo, HIZRiXE bar.foo_var = foo.foo_var
HJE—HRMT, B2 Python %A 5 Ukt foo IR, foo M4 A5 FHUR 2211
”:ﬂfi{@'fﬂq import foo , %E%iﬁ?‘{éﬁj’ﬁﬁ%*iﬁl‘ﬂ foo.foo_var Hﬂ‘, %ﬁ’i’éﬁlﬁé@%‘ﬁ%o
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , rAMRMEMERET. &
Jay AR e FIZRAR S W) da A0 OV E ) B R AL X R ME S AR i T B PA <module>.
<name> IEXGI H .

Jim Roskind ZHISCEEAMREHRER 3846 AT 5T -
o T (BRER. RERIATRE S ARZERE)
e import 1EMH]
o ABHATIEEARD (ARG R A I TR &SRR &) .
Van Rossum AR FEHGXFP 7%, Kl import t BIAE— BRIy, (HER AR
Matthias Urlichs BB TEERY, (133500 5 AMRAS b B R A
X SEfE T FH AR EHEF .

2.74 __import__('x.y.2’) iREIAY= <module ’xX’> ; ZiIN{EFH z 1§ ?

Az et importlib PFHYEREL import_module () :

[z = importlib.import_module('x.y.z") ]

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

R —ZE R, Python (S — U ABTHURHSEUSIER SO . B, FE— A SRR IR 7
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

[from modname import some_objects ]

DR ARSEE T BT IR AR o QIRBREER S 7261 3, I & B 285 SR LA 2R 5401
XFERHES FEA NP AT N

>>> 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

HESEIA G id TR SR, M —H T4

>>> hex (id(c._class_ ))
'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
=

[1.0011001100llOOl1001100110011001100110011001100110011 (binary)

J

BN LT - A

[1.1999999999999999555910790149937383830547332763671875 (decimal)

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

Hk, XEWEMRE RG] HSNEE BRI, ARERRRIEE. £ C++ Hr, W RAE
MAERER P EGEEPT R E, WOHMEH : 284 - 1€ Python 1R A4 E baseclass.
methodname (self, <argument list>)., XX __init_ () FEIEEEH, BOEFEIRAEZL Y
VAR ELY RF A4 WEEIEr, T b DAy S 280 A .

W, BT AR SRR TEYE R ST Python i R AR B (ARYEE ) 7E eR B A g 718 46
v OF H¥a s 2 R) WRIE, s ARy SRR — NMRERE N T 2 A L A8
wIMAZE AR, Bl EiEELon (B TRCRER ). C++ Ml IR EX— 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? 39
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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?

WERBATG S 58, W try/except HREGRCEMR o SEFr_EAIRRH2 B B0 . £ 2.0 Z B9 Python fiRAH,
3P X A > A

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,
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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 -

PRECE 222 Python 5 — S5 5, H HLT DAE Syl f i b A o (R B filE ) lambdea 1l 4 J& i SR
B ME— DL KU AR T2 BB E AR - ER 2 — IR s O 5 (B R9RALYS lambda 21K
KB ERIN RS eAMNE ) # A !

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)
c = f.read (1)

Sebr b, (A CPython (5| TR BT 5, B ABIRIE R £ # S RPTRT—A3CrF. SR, X
EGEHY GC, X LESCHFRT G A RELAR IR E] B (FTREARS A E) ]k ) wioliede (k) o

WA G 5 Al LA python SEERRACAD , MR 3SR PZ SO sl ) with #5475 Toie WA HIT &
wnfer, XHERARLC

with open(file) as f:

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

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

HoE, XA ChnifERitE, PILARERSHE. GEfY, FLM1AIIE Boehm GC . EHET X 4% W5
(%g%ﬁﬁ?é)%i%ﬁ@,5%2%$iﬁé%%,@&K%%éﬁ%%ﬂ%tWWm@%b,%
BT )

24 Python fix A HA N FAREFF i, 40 GC s h— MR, ZEAS7 A Python H1, FTPAFH GC J# 2
HERY HAN R AR T Y malloc() A1 free(), % A Python W HFEF AT EA 2 © A T8 malloc() #l free(),
M B fEATESE Python (1. PUFE, CPython u] DA IEAfHLSZH malloc() Fl free().

3.16 CPython RiEAH AFEBHABARE?

4 Python JR I}, M 4xJmyfin44 23] 2 Python BRG] I X S A B BREL . ARAFAEDERRAG I, Wn]
AER A OL C R 2 BLA L AP R AN W] REREIAY (AR Purify IR T H SN ) . (B
s, Python 7EiR H IHE B AAF I 2l B B D &R

U225 ) Python FEREHUN MBRILE N2, TH RN atexit BBLaFT AL, SRHIMERX LA A

317 Bt 4B LM TARTIREIERE 7

EARFNFEAICAAEVFZ IR AR, HENTR 7 sGa R R se AR F . aT LA TC4 (LT Pascal
ioskek C 4545 BRI XM /NMES, TPV ANFEZERM RS, nTAME S — AT 84, fin,
TR IR AR BRI A s A B = AR oAl

73— J7, FIREARIATE T Pl B0 TRA A AR AR, P SR A H [ 282,
HHBAEAE. I, os.listdir (. ") RIFFIR Y H]HRHR SR TR 51 QR H R i
T NSO, o A AT R 14 R R N 2 PR

TR N AR, XA — A e, WA BB ER I E R OCER. SRR AR, KRR
HRIRA A BRI IR . A AZICE AT ARVET UL key, PRI HGERFTCHLAAES IR AL key.

3.18 FRZUN {7 CPython pscIRY ?

CPython 151|355 2 P AR K BEEIA, TIASIE lisp KUK IHESR o RS I AR AR G215 | I I T 4
B, FHAEBIFRIEEH T AR BRI IR B A K R A 5t

RFRRGIFIK a (1] BERIERA S IR RNRRG T X .

AN SEEATS , FFREES AR N F R T — 2y b A 7 FRoR 5 o B A S I (4 M 24 %4l
WIS, S e — LA A A, AEAERE T ORI LR AN TR ZEE PR R

3.19 i EIN{F7E CPython fascIRY ?

CPython 7 S BN PR EEA /NI Ay . 5 B-RIAIEG, XAERZ R OL T Ak (H Al WG4
1F) $REETHEAFROPERE, JH HSCHUE R

Dictionaries work by computing a hash code for each key stored in the dictionary using the hash () built-in function.
The hash code varies widely depending on the key and a per-process seed; for example, “Python” could hash to -
539294296 while "python”, a string that differs by a single bit, could hash to 1142331976. The hash code is then
used to calculate a location in an internal array where the value will be stored. Assuming that you’re storing keys that
all have different hash values, this means that dictionaries take constant time -- O(1), in Big-O notation -- to retrieve
a key.
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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
FAL B SN RAE N A O R AT ] A 24 B 5 1B 1) L R R 5 2R IR ER mT 2138 1Y B A X G
LA R B HHFI N R AT e FETCRABER.

URFEEE, W] AR PAR O iR R A R, (B E R R A TR AR AT PAKF— A ] AR S 4

TE— ARG, ZEBIFE A __eq () M _hash__ () Fik. KI5, WABHRAREEAETF I (5
HAth BT hash (45K ) P IR A LS AL R A (EXER RO T 7 3 (BROHAREEH) v P PRE I 2

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 + i
except Exception:
result = (result % 7777777) + i * 333
return result

HE, W B TR AR L B 5 AT S AT DA B SARR H B T REME T AR A5 A

AN, RN, AR o1 == 02 (Blol.__eq  (02) is True ) Wl hash(ol) == hash(o2)
(Bl ol.__hash_ () == 02.__hash__ () ), FiXGREAET A, WEIRVAFER LIX LLRE, 7

BN HAEET hash AYLEHIRE23 4

Xt ListWrapper , A EAREN RAE 7L, WA R A BE B DARE S 58 o BRAFIRIE R A S I8
it R A SN IE At A X e TR S 2R A0 A B AR i B R

3.20. Aoz key BWARATIER ? 43
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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?

£ 1970 SN T ERIASZ BRI goto R HEFERELFB “ROAIM™ HAEfE AR R s . 78
IR T, B AR, HFA LS (fE Python HU2 ] 1£ A PAK or, and fll if-else
Fika0) MIEEE (] while F for 4], FFAIAEME continue Ml break) WFBUK LW 1.

AR T DA 53 d ORI B R s AR T 1Y “Z5H4k goto” o P NN S T DA (i AR 4L
C, Fortran FIHAME T A GELAEHAY “go” Bk “goto” 41k, 4

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

except label: # where to goto
pass

ERAARVHRBE IR R ], XIEHE PO A2 goto, TEEA .
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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! }

WEREIEAE ) DOS i o MRS, TH 2 bA /R Bl

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

dir =

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

3.25 Aft 4 Python xHREERER “with” &4 ?

Python HAwith’ 154, ERERF— MU AT AGER , FEIEANLER AR BRI R A . A
YOI B XS5

‘with obj: ]

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

& Python i, SXARIYLSHZ A BB -

HAliE =, 4 ObjectPascal, Delphi Fl C++ i IEFASKAL, PRI DAZA S MIHLALE 7 Foaa A 24 M. X
e TSI HL T - HRAT B A TE S R I B B A I8

Python i BRI, oA n] RERHE LB A TIN5 RS R PE . R PAZHZASHIAEXH SR 5 s 5l 57 )
Mo XAAFICTAE L ] B PSR S | e A A @tk JRilEdt . JRE s i A m e

B, RALA N AR B

def foo(a):
with a:
print (x)
ZAI BRI WA — A48 07X IR B @ . 2RTT, Python Hf ¥l iR R X — Al ik 2

BA, SR AT WA ) A RAR, BB with B fT? gt i, Python 1)
B AR A P 28 B PRI HEE

RIMT, Python A LA i MK S B with” FISSRIE FHrE (RIS EY) B F2arab. AU
21
42
63

function (args) .mydict [index] [index]
21
42
63

function (args) .mydict [index] [index] .a
function (args) .mydict [index] [index] .b
function (args) .mydict [index] [index] .c

kA

ref

ref.
ref.
ref.

Q o o |

DL EA RS PATH EZ AIHACR , A2 Python FEBATIS AT A FRIDAE , 1M 26 A HA R 2T — Ik
f#T o

3.24. At 2 FIGFFFEH (r-strings) TEELIRFHILR ? 45
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3.26 £ AT AR with iF4) ?

M TSR, B R SCE BRI B 2 e R JCIR IR AR . S WA D2, 42 Il 1
AT R SE I, AFFEF B AR E, AE with' 147 T E .48 )il "contextlib.closing(generator)”

3.27 A1t 4 if/while/def/class {ER)IFTFEE S 7

5 2 T ] S (ABC 5 EIRIETRZ ). HIE P

if a == Db
print (a)

5

if a == b:
print (a)

J

TERCGE MO 5 2. iR, X FAQ AR RBIT, B SRS ER; X2k
PR IE T -

A MRERZ B S A TR BRI A D) TR MATR] AR 5 -5 o ple s il 75 220y
Ik, AL XIFE Y SCA AT NG AR AT -

3.28 #ft4 Python ZEFIRFTANKER FERIES ?

Python A VFUSAERIZE, TEALAI I VR II— A R BIZ -

i, 2, 3,1
('a', 'b', 'c',)
d = {
"A": [1, 51,
"B": [6, 7], # last trailing comma is optional but good style
I
A IUA B AR FX R

WA, SCHBC I P E D AEL AT, WHEARZIRIEZICR, oA s E— 17
5. XEATWAI AT, AL R R,

APMOEWIE T 2 FECELZ W5, Bl

x = [
nw fee",
"fiell
"fOO",
" fum"

]

XAFIERFRERANANICER, HEFR EE =4 "fee”, fiefoo” FI"fum” o EJ2 NN g5 R AEGIX 4
BRI
SOV R BEIE S5 AT DA 25 A2 ACRD B2 5 A2 Al
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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)

47
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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 -

42. ERES 49
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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 G4 AT RE SAE AT G2 95 VTR N B IR X SR G2y __del () Jrik, XnlfE
S E— PN W ISR T R ROU A . A R, T L B

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.

1& Python 1.5 Bfft, Greg Stein Jf &% T — 5224 T £ (“free threadings” #p7T°), #& T GIL, kL
FERE GG . Adam Olsen Filt AR python-safethread X5 H HUSL T 2R S5 AERZ, M
ﬂﬁﬂﬂ)T%ﬁ/% GIL T {8 ] TR gl BER A, XS A B R AR I ) PR RE A I R T (2018
30%) .

HX I RIRE A BEE 2 AW EAR G /1) Python! AR HFRRHESS RIS AZ * HERE *, TIARZE * &
& *. P concurrent . futures R Hf) ProcessPoolExecutor FHRME T — MR TV T
RARREXAE 5553 BMCE 2], AT LA multiprocessing BHHRHERYIEZ APL.

U CHRBARA N 1 C R IAER AL, 0T ATELFE AT C AU I REik
GIL, ikHMLEFMIT. 2z1ib Fl hashlib S F7HEFERIH 22X REM T .

WA WU GIL WAz 2 RIS, MARTEENERY: MESANIZILZXN S . REME, X
AATRER A . T H AT 2 A E M S BERA 2 ReRAS, B g—MREM TIE. 250iRul, /&R
BREFIF R AEE, REZEHARAE BB . HAXTZRBHA B O H 2R
G, XL H AR RS RO B RRERRS . 555,

FAL BMBEX L T AR B v BETEA IR TR N 52 B, PR R [RI AR DT 268 =7 th P P fE . =5
P e 55 1 T BE ] LUARCRE AT T A A8 4 R R SR AR IR S P i 3 5 2

RJE, B MRS ZALAPIRE, B2 A R — I ARE e A LI ?

4.4 WA S5

441 BRI ? (BRI IHEXNEE - )
ffif] os.remove (filename) Bf os.unlink (filename) ., &FH os FHPAREUEZ RS . XK
BOZ—FER), unlink () XA RECE Unix RETHH 2T

IR ENEE 5, WiZHH os.rmdir (); {#H os.mkdir () A HF. os.makedirs (path) £x4)
# path FULTAIFAEM HSR . os.removedirs (path) WSHHERE PR H S, REEANTEGZ 20
SARFE B B SR DA S N ZS, ATPAEA] shutil.rmtree (),

HA AP PAMEH os . rename (old_path, new_path).,

R FHE O K SC 4, A £ = open(filename, "rb+") I HF XM, A5 A £.
truncate (offset); offset BRiA & LBl R AL E. W] PAXTfEH os.open () FTH B SCHF
Jfl os.ftruncate (fd, offset), HW fd B XA E (— /Dy RERIEL) .

shutil BiE ST — 2SRy R4, 4% copyfile (), copytree () fll rmtree ().
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242 EREHTH

shutil B E—A copyfile () BREL. ¥R, #F Windows NTES %5 |, BAREH] FACR , A
52 1 macOS HES+ &5 L) 7o isr S, JREXWIE BAER DM . B WA SO R o8, R
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 EHHEE (HBA) —HHIRE?

PRGN — HE R, BT struct B, BT DABEIREL & T RERIRE a2 E0)
W FAFERIF 645 Python X4, L2 IR4R.

2B, T AR S S R AR S FPA% QB A 2 P A R B> 4 g e 2

import struct

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

F e iy > SRR T b AR A ST (2 ),
VORI KA (459).

P HEE SRR (GBI EGE SRBMIR), IRBAT AR array Bk,

ik T HRERRTE, TR A HERIELETITSC GX B open () BELIEA "rb"). N
B(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, WA bytes MR,

4.4.4 {l}F os.popen() BIEHIEEFEEEM os.read(), XEM4?

os.read () @ MRZ AL, BEMAE SCIHIAAT— T/ NERBR RTINS os . popen ()
BRSO G, MINEY open () JIRIR IR —FE. IL, WIREMN os.popen () £l
R TE p R DN FITRITE, ARZ . read (n) .

4.4.5 E#ifiE (RS232) &0 7

T Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/

%FF Unix, #&F Mitch Chapman &1 B i5 T
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 At axiF sys.stdout (stdin, stderr) HALEIEXEE ?

Python S Z J2— K2 C USRI 2 IS .

XFF7E Python Hili i) N ) open () BRELANE I ZECCIEXT R KUL, £.close () M Python [ #f BRI
PRC KT KM, HH KPARZEN C SUUHIATT . HE £ P i i i, Al si b o H 3l 3.
{HH17T* stdin, stdout 1 stderr 7& C H1 Ak (7, 7E Python Hr-ts 25 B AT MBURRIR AL PR . 51T sys . stdout .
close () 24 Python [WSCHXTRARIC T XM, (H2 T4 K52 KRB SRS .
BRI =E M C SCURFF TG, B BRI B SE R e (Hedn, X W RE<x g 4L 3 /O
HIFRRE) o AnARaf LR ELX AWM S, #H os.close () :
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os.close(stdin.fileno())
os.close(stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 M4 / Internet HIE

4.5.1 Python gy WWW TEHEH A ?

Z A E S 2% F i internet Al netdata IXPEEK N2E . Python A K RHBLHORHAS B VR M BEAR 55 s A1 %5 7

i web 2%¢ .
Paul Boddie 4P T —14y ] FIHEZR AR YS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 7£ https://web.archive.org/web/20210224183619/http://phaseit.net/claird/comp.lang.python/web_

python ZE31 T—414 5 Python web $¢ A SEH 9 5T«

4.5.2 EHEHIAX CGl ®&H (METHOD=POST) ?

AT EE T POST FREEARPUM 51, G A2 AR BE R BLA g ?
B, XEE—AME urllib. request K& BAH] T

#!/usr/local/bin/python
import urllib.request

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path

req = urllib.request.urlopen('http://www.some-server.out-there'
'/cgi-bin/some-cgi-script', data=gs)
with req:
msg, hdrs = reqg.read(), reg.info()

J

R, EEAE TS AT POST #fid, &) PP A urllib.parse.urlencode () 4bH

— N BT, WREAE name=Guy Steele, Jr. fYif:

>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})
'name=Guy+Steele%2C+Jr."

S
2 urllib-howto 2B Z =71 .
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4.5.3 £/ HTML FREERHTAERER 7
YRATALE Web 22 wiki TIfT 4% 524 i B

4.5.4 E#{ER Python R % X ?

] smtplib BRifEFERIH,
N T — MR Y A2 AR MR ARG o X AN RIE TR SR SMTP HSC F2 4L

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 240138 AT AGE A sendmail . sendmail #2771 (60 EAEAN [ RGP A—H, AHHEFE /usr/1ib/
sendmail, HHfEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAG FrfsB. AR R F
hi

import os
SENDMAIL = "/usr/sbin/sendmail" # sendmail location
p = os.popen("%s -t —-i" % SENDMAIL, "w")
p.write("To: receiver@Rexample.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)

4.5.5 socket B connect() FiEEHERHEZE ?

B select FHALEE socket R /0,

BLR 1 TCP 82 A PHZE, R TTDAKE socket B R AERH ZERI . XA Y RAT connect () B, FRRFELA
SERISERLER: (A KRATRE) RS MIFEIRM S W .errno 7. errno. EINPROGRESS /R
i%é%{fgﬁ‘ﬂfﬁ*, HM AR . ANFBEAVERGRFREURFEIIE, AR B — TR R G &R A
248

PRA] DA connect_ex () H¥EREEAIERE. B Kk errno {H, AT, KA AT )G

FHIRIJAH connect_ex () -- 0 8f errno.EISCONN /R8O &% - B ERW A DU I socket 14 45
select.select () RGBT HREGAE,

#ril: asyncio BHUBR( Tl MM RARI KRR, TP E A EEN M AU . =T
Twisted FRd— T H IR+ & B Qi -
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4.6 HIEE

4.6.1 Python & #IEEEMEOD ?

A1

FrufE Python i85 T B T RERLAUMAFS 42 165 4l DBM A GDBM . BRILZ AMNAH sqglited bk, ZAviHiit
BT — AN B A TR X R R .

REBRAZBBHRFEHRC 4300 . &R Wi it wiki TR SRBCEZFE .
4.6.2 7t Python fpinfay SERFF X L X SR 7
pickle FERLERA—FhARNE M T s TR AN (RARIMRAN BRI ERAFHTITROSCIE . BT

BB 112 20077 ) . JESh shelve FEREHERT (I pickle A1 (2)dbm 5017 4 (E B Python Xt GAGHA M
et

47 BERKF

4.7.1 Python thisH 4 BBEHLE ?
random FRE HEBEHSCHL T REBLACE B3R, L P RIKAER i if

import random
random.random ()

XA AR ] [0, 1) Z [R]H BERLIE SR
R V2 A L T A A, filn:
« randrange (a, b) i&[H] [a, b) RJE] ) —HEZBUEL
e uniform(a, b) [ [a, b) XIAZ [FH)FREL
e normalvariate (mean, sdev) fifIEE (FEHH) 2% R%FE.
A — L R B E R T SN TR,
+ choice () MNAEMITH PREPLERE 1 ITE.
o shuffle (L) SMFIRMATIEIEHE, BIRFHEEHLHITEL.
A Random 2, ARATLARFH LG, HREIEZ AP Sr i LA A iiAs -
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¥ 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 %

57
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5.4 tnfa7E C b ITEE Python {E4q) 7

PAT I EAE B B 2 YR AR PyRun_SimpleString (), BE#EZ BN FEMFBSHMH THEK
B main_ f F R SCH AT IR AE LS BF AR B 0 T AE K AR B R (4% SyntaxError) H}iR [A]
1o WSRARAHE S Z Tk, Wl A PyRun_String(); i§7E Python/pythonrun.c H1&F
PyRun_SimpleString () HIIEG.

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 —AEXT Python X411 5 )24% APL, il iy ‘% £ 0#Mt— 52 Include/abstract.
h TR . B A PySequence_Length (), PySequence_GetItem () XAEAYHE K 51T &
J51) Python FEAHEATXT 8z, BUANA AT R &2 HoAth AT F A PRSI A4 7 (PyNumber_Index () 45) PAJK
PyMapping API H {14 44 FlL 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,

BRI RS SCPER 1) "seek” I3 A2 AZS 8L 10, 0 (BUE S RIVHRE R 7E):

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 ? 59
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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 # repeat until your extension is loaded
finish # so that your extension is loaded

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%) ?

sef, ERTDARNEZ, Bl int , list, dict %,

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 ? 61
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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

64 Chapter 6. Python 7 Windows _t &Y% Il o] &



Python Frequently Asked Questions, A {Tha4 3.11.13

6.5 *.pyd X1 DLL XX#F#ERFED ?

ey, pyd XHE dIL, (AR, GERARE — D248 foo.pyd B DLL, HRAE LA —1 K
B PyInit_foo () . SRJGIRAIPAZE Python fXf% “import foo” , Python ¥f4# % foo.pyd (DA} foo.py .
foo.pyc ). WISRILEIE, FF2HM PyInit_foo () RARILTE . AN Kf.exe 55 foolib 4%4%, I AiX
2530 Windows B3R J7A4E DLL .

WEVER, foo.pyd #2214 2 PYTHONPATH , 5 Windows flF1822 foo.dll [ 45 AR[A . 1L4h, foo.pyd
RESAFAEFAEFTRTERE, WIS FE RS dll 68, WZE2 dI, 44k, WHERARA import foo ,
N|FHE foo.pyd . 7E DLL 1, HEBAERAM T H __declspec (dllexport) FH. FE.pyd v, HEHAE
A BB b e

6.6 FE#IE Python #x \—* Windows 2F ?

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

1. Do not build Python into your .exe file directly. On Windows, Python must be a DLL to handle importing
modules that are themselves DLL’s. (This is the first key undocumented fact.) Instead, link to pythonNN.
d11; it is typically installed in C: \Windows\System. NN is the Python version, a number such as ”33”
for Python 3.3.

T PATE R PR ) X2 ) Python o il 3R B e R IR 4682 %) pythonNN . 1ib , TEATHY
HE R EHE pythonNN. d11 o (—MM: python NN.1ib 2P “importlib”, Xf[ T
pythonNN.d1l . B THEEANITS )

iz AT B A A K M AT Ak T AR R I, — WIARAE B AT I kB R AR B 4 25 ] Win-
dows [] LoadLibraryEx () F&/¥ I # pythonNN.d1l . fUHE A 0625 {6 F {i B Windows 1)
GetProcAddress () BIFEIRIFIIFREN 1 H pythonNN . d11l FAEFFAIEHE (BP Python [ C APT ).
T AT DA 245 £ XA I A Python C APT Hr i BilFE [ C AARSHSZZE A -

2. If you use SWIG, it is easy to create a Python “extension module” that will make the app’s data and methods
available to Python. SWIG will handle just about all the grungy details for you. The result is C code that you
link into your .exe file (!) You do not have to create a DLL file, and this also simplifies linking.

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(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp"); // Import the shadow class.

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

Problem 1: The so-called ”Very High Level” functions that take FTLE * arguments will not work in a multi-
compiler environment because each compiler’s notion of a st ruct FILE will be different. From an imple-
mentation standpoint these are very low level functions.

20 AE2 void R AR I, SWIG S A4z pliPA R AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;
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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 AELfSE A 1 F4F, Python FEX48Eg PEP 8 , “Jy 171 Python fUIHERE 4 D25Hs: iX /2 Emacs
python-mode ERIA{H .

AT e 1, IBA T RARSEEE R 1. MSVC #EX %A 4R E, HHBRES I E
FAFE T S i Tools » Options » Tabs, T 344255 “Default”, & & “Tabsize” Fil “Indent size” % 4 ,
TEPE “HRATH” i .

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 How do | solve the missing api-ms-win-crt-runtime-11-1-0.dll er-
ror?

This can occur on Python 3.5 and later when using Windows 8.1 or earlier without all updates having been installed.
First ensure your operating system is supported and is up to date, and if that does not resolve the issue, visit the
Microsoft support page for guidance on manually installing the C Runtime update.
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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 T S 2N Y AR T 5 Tel fl Tk PR %10, HAEBATH i TCL_LIBRARY fll TK_LIBRARY
NG AR B R M AR .

AT PAFEIE RSB TN R, ok HAR R Tel AR T3 28 S 3t AT . — MG Fh iy
i T E N SAM (7485, B2 Tix 4 K —5R43 (https://tix.sourceforge.net/) .

TEJE F SAM B 451% Tix , 7F Python ({4 Modules/tkappinit.c FHFTX} Tclsam_init () )i
WEH, AR S libtclsam I libtksam #5642 (W REHBALHE Tix [HFE) .
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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

>>>

Python % FAEA R ABRIAPL /R FT o Gl T ATE REAE AR PP S BT AR s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R MR 2 J5 . 2 Python [ ERIASR/RAT

e« Ellipsis NEFE.
X — 22 Python 2.x fURS %4464 Python 3.x MG T H , @i A6 A RS Rk I AT A+ > Ab
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- fili% k%

G ELLFHR ABC, @Xduck-typing BIANFE, BHEME T e S N H =0, M N HABR TS
N hasattr () ST FRMECE MR (FIAEH BA ). ABCHIATELTI, X
HIt ek 5 HABZE, (HAWIRER isinstance () Al issubclass () FFIAR; 0L abe FibC
#4. Python HHF 7L MER ABC I TSLBIEIESSH (F£ collections.abe i) . #F (¥
numbers B ) . i (7E io i), S AL AIMESS (F£ importlib.abe Bidd). K
ATPAME A abe BiHORAIE 5 C.iY ABC.

annotation -- Fxil:

KERBEIHEAN T RENE. REUES SR IBME IR, B2 e Ve R 5 20 2/ SR
JartB AL e bR AR A T AN A ), He R R R B AR £ 2 IO . SRR K
B __annotations_ k@,

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI AENH. BiES I
annotations-howto T B FARVE RS HESE 2

W

argument -- 5§

TEYH FH BR BN % 4 function (imethod ) WM{E. ZHor Wik

o RAEF A TERREOR I P T A AR AT (B0 name=) SUFEAME N WS TERTTE A ~* 195
PCHLER A 25BRUE, 3 F1 5 EPAFXF complex () WM @ T X ETSEC

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

7


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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o EEAH AET RETFSHSE MESEOTH BT 2RO RKIT K VAL 85 A i i
WA * Witerable FITCRBAL A . 2501KUL, 3 F1 5 LA R BT B S 4

complex (3, 5)
complex (* (3, 5))

S LR B PP B A B, 7 SRR 2 L calls — 45 BRI, BTk
SR IR AR — B RO 2 OB XA R 2 Bt

2 Wparameter RIEFSH , & LA A2 40 5 409 X %) DA PEP 362,

asynchronous context manager -- 535 | N 3p8 7S
AT E X aenter () fl__aexit_ () FYEERT async with )P IREE HEAT
il PEP 492 5| A,

asynchronous generator -- 525 1 ik 7%
1R [BIE Aasynchronous generator iterator A ERE. E-5H async def FXMERBARALL, &
FZATETEAE yield KB PAFE—RIIWHE asyne for JRERHEAE.
PEARTE T 5 2 1 P A N as e B, (HAESE RGO N W] BE 24 o+ F A R B R R E . WRFEEE
FER R S, T AFRRARE S S

AR AT RE L await RikRE#H asyne for L async with i,

asynchronous generator iterator -- 5335 2 ik 2% %03
asynchronous generator pRELIT R IRTS o

WERE IR Fasynchronous iterator, 4 __anext__ () J7 ¥ 2R /AT SR KT
A S B RO BB BB T A yield ikt

5 yield SFEAHLEL, 2ASmIGEH S (R AR RAERNY uy i6). %%
F AR B EREEDL __anext__ () PRk HAD T SRR A RIKE R, BN ETFAL B SE
5. 21 PEP 492 #1 PEP 525,

asynchronous iterable -- 5325 n] ZE{CRF %
— A0 PAFE async for B X L. LAETEMN __aiter_ () FIERME —
A~asynchronous iterator, H PEP 492 5| A,

asynchronous iterator -- 5325 %5028
— NPT aiter. () Ml __anext_ () FYERIXNE. _ anext_ () MR [El—Aawaitable

X5, async for AR EALRN __anext__ () FIEIHREI TSRS BB G| K —4
StopAsyncIteration F% . B PEP 492 5] A,

attribute -- B
KB AAFRAGE, RO A B A A BT . 2R, MRS o HATRPE @ 7]
A 0.a KGIHE.
WX R FVE, RERBEE LN identifiers Y AEARIE A BRI VE— RSB VAL Z AT LAY, (5 40 fd 1)
setattr (). XFERBIERTCEM T A5 Rk =0k Vi), M2t getattr () RIREL
awaitable -- n[Z5REX 4
—ANAIAE await FIRX AP HAIXISR . Al AR coroutine B2 B __await__ () FEMRXISR. S
I, PEP 492,
BDFL
CR BT ZEMBRE WP SC4EE, Bl Guido van Rossum, Python )65 % .
binary file -- —JEHISCAk:
Jfile object REMEEES F 5 AT G0 ZHERSCPFI BT AR A JERBIN (' xb, twb B rb+ ) TIF
B4, sys.stdin.buffer., sys.stdout.buffer PAJ i0.BytesIO fl gzip.GzipFile
L

TS Wext file TIRREWSIET str WRAYSIFXE

borrowed reference -- f& A 5|

7E Python f) C APT H, {5 ISR —FXI RG], (EAHZX R HAFFAZT U st
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SRS R A RS FR . BN, B3R RS T AR SR AT R B Je 1 strong reference
R E .

WEFFAE borrowed reference R Py_INCREF () PARFHEFEHIEE Hystrong reference, [RAER 4% %4
TEEAEAE AT N i G — A Z Bl B . Py _NewRef () BRECA] AR KA EE— A Hir i strong

reference.,

bytes-like object -- ‘i %%} 4
T 5 bufferobjects - H G5 C-contiguous B IRIRT 4 . XI5 TH bytes. bytearray fll array.
array X%, PARIFZEE menoryview X4, FATANI RO E L Fp “aF IR S ER A X
PR RE R AE . PRA N R SO DA Sl i B R iR A

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 745 bytearray PAJ bytearray [ memoryview. HABAEER —#EHIBH T A
AIARRT G R R—ATE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 415 71705, Bl CPython ff s i 37K Python F2JF I ALY . Fariifsx
AR cpyc SO, BXORESE R TR — SO R R (W] DA AR IR T e N T )
LA R B AR R TR AL g B i virtual machine 27 1. AN Python Rl
Bl BRI A —E @A, WA —E REFEA [H] Python JiiA b 3%,

FATIL G AF T DALE dis BT SCRY 2

callable -- W] {& FI %} 4
AL G2 T AT E X 4, T RERTHY — S8 (B Wargumenr), i DAF

[callable(argumentl, argument?2, argumentN) }

function, SBR[ JEF|method &5, WIFT MM R . LHT __call () JEMFRMELHIHET
AR IR -

callback -- [n] )4

—MERS BRI PATE AR B9 A 209808 FH ) 1B RE R 4
class

RGN P SO SR ABR . 28 8 SCE R S X% R SL B T ER O e o
class variable -- 2375 i

TR E AR, I HLAURAEZERZ S BB B A Z2AE2ER L0 R IE 0 -

complex number -- £ %}
PSR G YR, o e BEER R S — A SRR — A R A . B AR (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X EM LR, R
F TAREARIO 2 B A — 5 58, BN 3+15. ANREEE math FUHL YT 4 15 N 5 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
T with B4 EE Y _ _enter () Al __exit_ () FEEEEHIHREDRSHIN 4. 51 PEP
343,

context variable -- |- F {255
—FpAR L T S ) B R SR AR AN TR A8 o X D THE LR R R A7 i P B A AT e RE ]
PAHAANEPAS R A, M RSBk, —MUTEETRSa 24N LT3, mETF
SR BRI K AT S A R TR . 2L contextvars,

contiguous -- 5%
— AR AARE C & 45 Forran % SO S TSN . T4t o E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H D AHE AF PO AR SR HOHESY . R B IRIE IS R 5 Iy . fE24E C-iE
LR, AR HES B e — R 5 U5 5% H B et . B2 7E Fortran fESEE2H
M S — ARG metke

coroutine -- fJpF¢

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g B ABEAKE . EATEN asyne def iHAPRSLHL. 20 PEP 492,

coroutine function -- PpFE %L
R 8] —A~coroutine TR, IRER BT T asyne def iEARE X, HFATREEH await,
async for fll async with 45, XEEMEH PEP 492 5] AKY.

CPython
Python 4R 15 5 MIALYESE L, HE python.org | %A, "CPython” — i F T~ 7F 05 BLRKF 1 52 B 5 At
SEFEIGN Jython BY, IronPython £H X %I,

decorator -- 2E1Hi 7S
IR AR 55— AR R AL, B @wrapper EATE ORI T REAS e . e 1M i & L1911
35 classmethod () fll staticmethod ().
BEMAREE 2 —FiEvRRE, DUT A RS SUFETE X 2 2%

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

Eﬁlﬁ‘]’f%ﬁiﬁiﬁﬂ%?%, {HIEF B DX . A R TS 0 s EOE SO 2858 L SC
descriptor -- {{fiiA%3%

EfELT __get__ (), __set_ () B _delete_ () HEMXE. U— K@U AR,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFR AR MRS 2 TE 2 IR Python [ 588, KR @07 2 S BLERIERG BLAY, AAEREL. 7
A FHEEME. A BSEASOE ARG 445

B AR E T ERE L5 B, 1557 descriptors BY, b a3 H 6 7

dictionary -- it
— A RIREA, A R AR B R (e BT URAEAT A __hash_ () Ml _eq_ ()
TERINTS . 75 Perl KA hash,

dictionary comprehension -- 7> i Hi: 5 5,
b P — AT E A G W T B e R IR M G R ) — R B E H k. results = {n:
n ** 2 for n in range (10) } FFAM—PHE n BH 0 ** 2 PR RPN F . S0

comprehensions.

dictionary view -- ‘2 HiL ¥ [
M dict.keys (),dict.values () flldict.items () REIFXI RPN FHME . EAHRMET
FMSLHW— DS E, X ERE Y F IS, O Ak R B As . SR s & 5 ity
BEIEMAIZ, AI{#if] 1ist (dictview) ., & dict-views,

docstring -- SCFf P AFH
TERIE . BRAEHLZ WIS D RIB B P AF S I BB T S 8am, Ha
WA AP BB __doc_ J@IEH . T e AT RENE, HitEfsr
TBOWS G 1) SRS PR R 07 B

duck-typing -- 51387
fa—FPgRFE RS, EH A KEE A HON R AR & Ho2 A B A TR R O, T2 B He ) s 0 1
Tk R (BRGNS T, RIS T A A S RN 1) B TR AR e R, %
TR R R fe i 2 8B AR IR T R 3G PE . 19 F2RA0EH T type ) B isinstance ()
Egﬂ o ((HZEYE RGBT DURE T 46 28 & AR S ) TAEAESSR ] hasattr () flEEEAFP
Yt

EAFP
ORIFEDHORVFATER D) BSOS o XA Python 3 AU 4 5 KUkE 2 B0 B al i) B U MEAFTE
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HAEARE SR B R T X R P KA AR @ Kz i try il except if4). THAH
XTI FE LBYL XAg , & LT C 47 2 HABIE S .
expression -- Fik R,
AT RASK S FAME R TEE BT e A)ihie, — 3R AT RO E . A%, JEMEvim .
EAEATERREOR LR, EAREESRE—ME. SIFZHMES AR, HAIAE SR
RFRBA . AR ERE K Wystatement, BN while, WR(EWE)E T A AEFRLA.
extension module -- §" JE
PA C 8 C++ 4Byt , i ] Python (1) C API R 515 F .0 AR RIS 3EA T 22 B,
f-string -- f-2{F
i ST A A A ETTE U o S S TN BTG 2 i Mg S v i SR | e s o G S I =R TS
I, PEP 498,
file object -- 3L %
K NA TR SCAER) APL (A read () B write () 2505 k) DA T 2RISR . RiEHA
B RART], SCHRTG AT DAAC BT BSR4 LA R B A B0 A5 e A i T ) (3 s e
B AWK, BT FIES) . USRIy R 25 R,
SC b AR SCEERT G SRR =20 ) SO, SR — i ) S PASCUR SR BT L E
U do gk, GRS REYTE )T 2 M open () B
file-like object -- UM%} 5
file object 1) [R] XiR] .
filesystem encoding and error handler -- Sk 2G4 h k% X 5T iR AL BI 2%
Python JH ok MERVE R GEMRAD 747 BR AN ] #VE R 58 i Unicode 1 4 i =0 SE ERAL FRAS -

S R G AR T A A A ARAIE RE AU AS A BEAE 128 DA BITA Fd . AR S R G gm i s X 0
VAL ARIE, W API pRERFTfE£S S| & UnicodeError,

sys.getfilesystemencoding () fll sys.getfilesystemencodeerrors () FREAI#HE H ¥k

RO R G5 R AL PR

filesystem encoding and error handler J&7F Python JEZB}E 1 PyConfig_Read () ERECEELEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_ errors Z .

2 Wlocale encoding .
finder -- k2%
— AR A R T AR loader X4

M Python 3.3 #2FEAEM IR AT Foo%: T34 12 54X % lilE sys.meta_path i, PAKpath entry
finders it & sys .path_hooks ffiff.

2P ] 200 PEP 302, PEP 420 1 PEP 451,

floor division -- [i] | BUEER
] T A B e i BB B s . ) U IRE I AT /7 . B, a1 /7 4l
WHREHRRZ 2, M52 RN F S EERZRE 2.75 o {E (-11) // 4 2k&E -3 Fh
g -2.75 @ FHAGRIWER. UL PEP 238 ,

function -- PR
AJ DA A R B B AME R — 4B R 0] DA HAZ ABAS B A S A HAE R BRI T P A
55 Wparameter, method A function 57,

function annotation -- P& bRT:
BIEF X s B0 2 8aR [BIME A annotation

PREPREE R T 2047 BIANRAR R BIE Z 4> int SHOFHUR 1> int {H:

def sum_two_numbers(a: int, b: int) -> int:
return a + b

PREPR TR PR I function —7 .
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% W variable annotation F1 PEP 484, H iR T ILPIfE. %5142 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥8/NgiSas i I RH1E A ) Python & il
R R U BB N SOk i 4w, future_ BIHSCRHICSE T RN feature B .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- : J% [A] Ui
FEHON BT 1 N A 25 (Rl i #E . Python S il i 5 | I THECRT — > REAE A6 I AN TG 345 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4 k7%
MR [n|—A>generator iterator WIpKEL . ERERMG L EREL, AR SETHAE yield FikzLPAME
FEAE— R INERLS for-IEFRMEE BRI next () ERELZE—TRHL.
MR AR R AL, (HAERE LSO M T RE e £ B2 R E . WRFEIHERBAKE XL,
fdi I PR DAsESBE S
generator iterator -- K 235 {CH%
generator IZI%UE)? BIEERIXT S
B> yield LGRS, ICAEYRIAC BRI TR (365 AR Y try 5A]) . 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- Zf: 5% #¢35k A
RPIERLFNRE BREERG —DEERLX, FEEE 1 keyword:! for T4], &L T—4
TEFAE R JEEA—DATkR) keyword:/if 4], PAR IR GFRIXAS N INZ BB — R IE:

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

generic function -- Z %I pR %%
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL
Wi 2 Wsingle dispatch R1EFS<H . functools.singledispatch () Hfigs A & PEP 443,

generic type -- {Z %1
A2 ype; A 1ist B dict KRR 482K, T R 247 FlEft,

WL S 2R 54245, PEP 483, PEP 484, PEP 585 fil typing fiik,

GIL
2 W.global interpreter lock .

global interpreter lock -- 4 i FR 2% i
CPython f@REas IR I —FHLE], BHORE — i 2 A — N AAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L iR 24 ® L T CPython L3,
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- K W71 pyc
5 R IS 98 SC AP Y Wy oA I AT A e S A IR [) 2 Al R HC AT RO 9 RS R AE SCF. S WL pye-

invalidation,
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hashable -- W[5 7
— RGP AR AE NSRS AE (BEFREA __hash__ () H¥E), FEATRARH Al
MEBFTHE (EREA _ea__ () J¥k) SN TTooA X4 . WA R G0 B A FH R g
FAH LRGSR A SME .

TG A AR SRRSO P SR AR B I A BT, PR DAk S B 2 A A PRS0 s A fE

KZHL Python HANH]AS A EAT G2 AT IS A ATAEZEAs (BIns) R i) FORTIIGAS A
AR (BIANTCAA frozenset) (M EAIRTCRI N AT A )2 ATWG A . I LR SLHl
XGRS AT A . ENTEREI —E AR (FRARRS5 A ), NS A EmE e 5
TEM id 0.

IDLE
Python YR K522 #1858 . idle J2 Python FRifi AT HLF 7 B A i MR AR P15 o

immutable -- A~ [ 28 %} 4
HAREMEAAG . AR . FAFERMIcH. XA RARERRAS . GR i
;/I\KEJB@{E, MR A EFIINT S . B FETR S S A (A R E HEAER, GIanfEh T8
Ay

import path -- S A ¥
HEMIE (B4 125 0 ) dUmMaNR, U parh based finder FIEER ST AH bR TEFRANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9RER __path_ J&@k.

importing -- § A
A ) Python (URSE A 55— MELH ) Python AR e T i) i 72«

importer -- S A 7%
A MBI S WS RBEE T finder XJ& T loader .

interactive -- 33 1.
Python 5 — a2 HAMFRERY , X EWE VR W] DATE MRS EE R AT T i BRI Rk, AR5 B
PATHAERLR . AFERASEIIEN FE5) python (MERA I, & AMNHEALR 335
T E R EOREE) o MR AR A B A RN AR A ) — R AEE A R T 2 G T R
“help(x)*) »

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXMEMIFINET , BAMWE DA h T i g a8 A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R 2R, (R R P AEAs T8 18 . S Winteractive,,

interpreter shutdown -- fiEFZS G M4
LR AR, Python fRRERFRIEA— MRS TT I BOF BAL RERUIT A O A BT R, Bl s Al
BAh S NTREEN L . ERSZ WML S o X ek P E X gs e 555 | el s ag 4L
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN main_ BOREERIE AT A E 58 AT«

iterable -- W[ ECH %
—FhRENS B AR [\ H B R I X 5 o ARBTG5 g P 4238 (W 1ist, str fil tuple
) PARHEEERFP IR dict, AT 5 DARARATE LT __iter () F{EBSEEL T sequence
WX __getitem_ () LRI HE KL,

ALERXT R AT T for TEFRPA KT 2 HADFTRE— TP A T (zip (), map (), ..)s H—A-0] ik
RIS ZEAENSEAL AN ERE iter () B, BESREHZN LRSS XAIEAREH T XHE
LA — KM DT FEFH T ERXRE, REEAFERA iter O 30F A OAHEAINTS .
for iR 4 A B NARAE FEAR L BEAE, B — AN I K 6 4% 728 8 ORAE PR I R ARAE A0 2% . B

Witerator, sequence Flgenerator ,

iterator -- YE{C%%
HRFR—ERHEROT S, EREFHERLEN _next_ () Ik GCRFHAL 25 N & AL
next ()) KRB MR BRI 248G 5] ARG % StopIteration . FXAfEMN
PG P BRI R, GRS next_ () HYERSFIRE|% StopIteration, #Eft
MUHEA _ iter_ () HEAKRRFIZERINZH S, HtEARLE B2 EAXS, o]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEARBRIR G HALZ A iter () BRELEURAE for THFR MBS & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & typeiter.

CPython J:BIAIYi: CPython V& 54— HIEMRAE X __iter () MR,

key function -- §t pR %l
SR PR RN PRRE R R AL, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python 2 T A fuif B s HORERIT R A 80 7 Ko K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H L R 2] DR EE— N R AR B, str. lower () 5T DAIAEZ0E K/ NG HEF ) dE R L. B
R IE T 1anbda FAAKRAEBIN lambda r: (r[0], r([2]). s, operator.
attrgetter (), operator.itemgetter () fll operator.methodcaller () ZHERET =1

AT THER HEPHET RPN EICE ] i e s Bl

keyword argument -- JeHE =55
Z: Wargument

lambda
HI—A i pltexpression KR IE 44 WERBREL, RIXA AR N HORME. B lambda 501 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WIS 5 EAFP Jy s o b, HRp @ KREMH 1€ 154
TEZ SRR, LBYL FX&FE “EF” M “BRR ZBIARA M54 0. Bilan, DA
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLFE N mapping
HASER T key T H B o SR RN AT 3 2o e sk 4 ) EAFP 7 R ff ok o

list
—f Python [ Bsequence, BIRZ MH)FR, HEBERMTHAE S P mIEeEER, BT IT
RIBIRE AR O(1),

list comprehension -- 51| i 55X
SEBR—ANFEB) HA T A BRr TT R IR I E5 5P R — PP BB k. result = ['{:#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE—1 0 B 255 JLFE N+ 753k
HIEREOT Y FEAFE (0x..) M. Hop if FAJR TR, WIRAIEN range (256) HHHTA T
RE AL I

loader -- J#E 35
TR LR . BWAE X444 load_module () W, MNEESE T H—Afinder 1z17]
e S0 PEP 302, ST abstract base class ] 2=, importlib.abc.Loader,

locale encoding -- i % X RS R

7E Unix I, Ej& LC_CTYPE i& 5 XK gmtdtg =\, B Al locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI fAHS T (W1: "cp1252™).,

1 Android #1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kikgmidig=.
locale.getencoding () AR HIRARIBUE & KB4 DH% .

515 2[5l filesystem encoding and error handler

magic method -- A Jj 7k
special method W)AEIE 2[R XiH] .
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mapping -- It}
— M X HEEEREAER LI T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HERTHIE HEMARAT SR . RIS T35 dict, collections.

defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCER A $k 7%
sys.meta_path B RETIR B finder. TCREIRA AR AR Spath entry finders fEHE KIRAEF A o

I importlib.abc.MetaPathFinder T ffICEAZRET HR48 A SCEl i 1.

metaclass -- JtJR
—FATRIERME . How VAL BFIELRYR, TTRNTTEZ R =ASH0F 0
IR KERAT T )0 R ) G 5 AR Pt — N BRIASE B . Python YRR 5 Z ALTE T 7T LAGI 2 H &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI AN 44°H self). £ function Fnested scope.

method resolution order -- J5 i)
J7 I SERATT I 50 A 2 3 D I R AR 2R [ S SR I« 28 Python 2.3 Jy AT I 7
THEE 2.3 [ Python fig b i A S S A0 HEN

module
X5 & Python (AR —FPeH 2Ll . AR B AL ) A 4% 25 10), AT F {15 Python Xf 4. i
BenT i importing BEVERIN 2L E] Python H1,

Y Wpackage.
module spec -- Bl Bl

— e, HbhausHTmM&EBEEWHEESEAEE,. & importlib.machinery.
ModuleSpec LB,

MRO
2 Wmethod resolution order
mutable -- [ 35X} 4t
APASRFGATDATESE 10O BRFE RORL PO ORI 33 75 Wimmuiable,
named tuple -- H %504
AR “HATTH” AT TAEMAR B oo, IF B AT 25 T I8 RE R 4 FRIm ok 15 R i 2 2
S, R ST WA JALA
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

sys.float_info:

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

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

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

True

HLe AT RN EZRE (B Bisl+) . sbsh, BTt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, JF—MFRESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy 7 %3 7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s a5 [RE R B 1k A4 i 58 ok SCReEE b . 140, pRi%k builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk

79


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

Python Frequently Asked Questions, A& {Thi4s 3.11.13

4. Bilf, random.seed () B{ itertools.islice () XFEYEIM T XL HEEH
random 5 itertools B4 BISZHLA

namespace package -- fiy %45 [ {0
PEP 420 fr5 | AR—M A AR TR 28 ipackage , fin4a 2318140 0] DA SEAAZR Y, HAlid Ty
X Hregular package ANF), FRRBEATERA __init__.py X

B[ % Wmodule,

nested scope -- iR E1EH] 1
TE—AE GER NG A RIEE 1. BN, 55— RECZ e W R BT A T AR & . 57
BB VE AN X5 A RO IR TC AL R i s S &2 B T 2 E A . 5L,
éFJ FEIEEE WHE R T4 man 4 2510 . ilid nonlocal KEFW AT E ASNZEHE.

new-style class -- J AR
X H BIE Y T S 2 B RIE M IHFRIE . 728 -1 Python fiiA /\ﬁ%fjﬂé el il
Python F#f ) RIGFK, 41 __slots__ . ks, FHE/EME. __getattribute_ (). EHE
MBS TR

object -- Xf %
Eg igﬁﬁf (BMEeE) PAKTUE TR () WEdE. object @ fEAnew-style class 1) Ti
EEREY .

(0
— PRl AR e I M A &L Python module, MAEAR Lk, B2 HA __path_ BHEMW
Python Hi .,

2 Wregular package Flnamespace package .

parameter -- J£ 5
Jfunction (3575{2) FESCH A SR, B BT A2 ) —A~argument (BHERLEIELT, £
A%, HHFES:

o positional-or-keyword: i BB, T, 88— DME R T A8 A8 AR DA £ 42 5 Ak
EARES . XE2BIARESEEL, B R foo Fil bar:

[def func (foo, bar=None): ... ]

« positional-only: {USROZE, F8E—HAEHL A EE ANS (WRMELS il 1E R HoE
MESINRAPENZIGEE A/ FAPRESL, BIANTTRTER) posonlyl FI posonly2:

[def func (posonlyl, posonly2, /, positional_or_keyword): ... }

o keyword-only: {UBRCEETE, F5&— 1 HEGH M K FE AR SE (R EF RSl A
PREE LITESH) R & AW A B S sUEE 2 AN AL BIE S Z Bi—A * e X,
BIUN AT kw_onlyl Fl1 kw_only2:

[def func(arg, *, kw_onlyl, kw_only2): ... }

o var-positional: TSN E, 15 ] DARAEH— AME BRI AL E S EH B 0 (BT HeAth
ESEHZMNESEZ)G). XMESTEEEESAREIME > ke X, Bl N args:

[def func (*args, **kwargs): ... J

o var-keyword: FIAZSCHET, 5 5E AT DARRBME R MR X T S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

FEZ T VA8 E AT ie S8, AT A S SE T e S 40008 T BRI -

W& Wargument RIEFLH . 235 W 409 R 3 FRYE ILIAEL, inspect .Parameter 2%, function
—I35PA K PEP 362,

path entry -- J&fE A Il
import path W —ANEEMANLE, SWlipath based finder [ SR IRIL S A RIS,
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path entry finder -- #5145 A N A58
F—RJJE MR sys.path_hooks (Bipath entry hook) 12 B[] finder , HARSt 42 GEi i<k path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A B2 IS IR 1 .

path entry hook -- #&4% A L1#)F
—FRE RS, EAERIE A A RS E path entry BB OU T BERE G sys . path_hooks
B FER [0]— path entry finder .

path based finder -- J& T ¥4 1207 TR 5%
BRAN—FP T34 12 & 48 %5, WIHE—ANimport path WA HEAR B

path-like object -- Z{FR IR} 4
RFE— DX RGNS BRI E A DL — D ERBERN) str 8 bytes X%, if
A AR — N EI T os.PathLike YMIIXTE . — AL Ff os.PathLike P X} 5 0] i i 1]
Hl os.fspath () EREFE# N str BH bytes KM RBLIKIE: os. £sdecode () Ml os.
fsencode () A B RILRIRAS str o bytes BBILER . XI5 2 PEP 519 5] A1

PEP
“Python 2" AYPELHTE . —A> PEP gije— (Bl S0k, IR Python A IARALEE,, ol
7R~ Python [ I S b BE B AR . PEP [ 24 H (O A 1 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [ {48 th BB R P, WAL DO R DR S 153 LA B R A6 25T A Python B3] HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE I TR L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
FA I — A 24 23 A ) BRAS H S N SO A (W AT BB T —A> zip ST ), BAkE UL PEP
420,

positional argument -- {3/ & 23 %
2 Wargument ,

provisional API -- #]%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (HEAFERERZEE D). M SO AN SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

B2 5 APLRUL, ]S A ARA R L el “ I m iRRJr 587 —— AT M) RE A A I
FRJL AT BB SE SRR B — b i) S5 ARA B AR T 5

DAL B AR SR VAR PR R SN WL, A TR MR I R BT B BT IR . 31 L PEP
411,

provisional package -- ¥ {0
Z: W provisional API

Python 3000
Python 3.x ZTAFKLMIMEFR (XA FAERA 3 (1 &L AR T e T ) . A B4
’—%’y‘j “PySk” .

Pythonic

TR — B AURS S04 1 Python 15 5 fei 1A KUREFIBIL ,  T0AS e (1) HoAt i v
AR RSB . Bildn, Python B AR R B £or TRAIAPRA M P — >l ik AU R H i By
AR WEHAEFBCAEXAEREG, LA Python Y AAT I S e — U7 T Rt

for i in range(len (food)):
print (food[i])

TR I Y B 515t B Pythonic #7352 X FERY:
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for piece in food:
print (piece)

P 5 P

qualified name --

—MUARCS TR PR, R SR 4 J VB A s U6 e Bl JA Y B

27, M5 X PEP 3155, W5 B9 sksoms,

BR 5 24 B X 52 4 Pk —

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

>>> C.
ICI
>>> C.D.
'C.D'
>>> C.D.meth.
'C.D.meth'

__dJqua lll&l;’vllfii

qualname

qualname_

.

J

BT 5B, 75 R G AR AR R AR5 R A A, Hoh g i

A, Bl email .mime. text:

BrA

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

name

5 V5

reference count --

XFHEAREG)5 | BERCR:  4—S X R 51 805 R0, BRI 51 14506 Python AR >k
PO A WL, (HIX 2 CPython SR —A 4R .. FRF RATPA A sys . getrefcount ()

BRCR IR [l e X S 5 | 8
regular package -- 5 L1

g B package, HIANELEH —A~ _init__ .py XM H R,

%2 Jnamespace package .

__slots__

—FNETESE AR A, JE e TS 7 S 0 P S X S R B S 1) AT 4 AT
AT, HEEMGATEARS, St AR DBIE LT R, BIAIRFE N A7 T

HH A8 R RS

sequence
—Fhiterable, "B L _ getitem
)\(T#/I\ifiﬁl}?ﬂfig% __len_
THER R dict H3HF _ getitem () fl__len

5 FAT B immutable BT AN R BEHCRE R ITTE .

collections.abc.Sequence %%%;@ESLTﬂ/\EﬂirbE’JE}% M, Bff _ _getitem

_len__ () Z4, I™WINT count (
P 2 0 W 2 BT DAGE register
HZ 5 R

set comprehension -- 4255,
A 3 — S W] IR AR SR A B BT B0 3 T R I IR [

for ¢ in 'abracadabra' if c not in
comprehensions.

single dispatch -- Y15} Jk

,index (),

GUREGN MR ET k.

'abc!

IRy
P

) BRER R R R S | T R TR ),
() ﬁfﬁ WEFHEIA list, str, tuple fll bytes 5.

O, (HEGIHICFBS AR, HoAE

) Al
()%ﬂ <> 5L

__contains___ reversed___

) RS BRI S P51 7 A 1 5 22 308

results

{c

PR ECE AT RS A d'r. B

'r|’

—Rhgeneric function 73R, HELBUREET BASRIIEBORERN -

slice -- JJJH‘
W RS TR sequence [—HR IS . YR 72

S AR CR AR, TE 1] T

82

Appendix A. RiEXBE


https://peps.python.org/pep-3155/

Python Frequently Asked Questions, A {Tha4 3.11.13

MPANE S0 BRELT, Bl variable name[1:3:5]1. H36%S (FhR) ARCLENEBEE slice
POE

special method -- 575 Jj ik
— iy Python F=Ui AT B 73, HIORRIEASRALA TR E AR DI WA IS5 45 . XA B 24 ARy
T RACHACTRIZ . FFIATT IR OIS DL specialnames .

statement -- %41
EARFTE (— AR “H) MR — BN DLUE— A expression B HEANHA BT
ZERY, AN if, while B for,

static type checker -- i 2K iy 2%
eI Python RS I #EAT 404, PAE IR WS GNP 545 IR M ANF T H. RS mE 2 =27 LK
typing FiH,

strong reference -- 31 5| Jl]
1E Python [ C API 1, 385|238 AHFA 5| AR BT IlAa X 25 . FEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py NewRef () MELAI M T RIEE— R RAGIRT I o @5, WAHER RS | A 1E e
%35 | F LA Py_DECREF () sR&L, DARESS | H R -

152 R borrowed reference,

text encoding -- AL HE
f£ Python o1, —ANFAFERJ2—H3 Unicode AU (JEFE Dl U+0000--U+10FFFF) ., K TAFHEUE
—NFLRER, BEFRERT MR

B DFRFRIFIUCH— AT INRARA “Hihd”, TG 79 P S B A B iRl i
6%”0

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
— MRS LS str XTGR M file object 3 H— A SCA SRS B A2 Vi 0] — AN T ) 1 A i o B
Bl Ak HHrext encoding, SCASCAFHI B FRIEACARB (e 3 'wr) FTFFR . sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

Syt S Fbinary file TIRREW S F 5 AT £ BSOS

triple-quoted string -- — 5|2 £FHh
HRAW EAESENE S (7) S B51S ) WS, efEDRESERSH—A5 15
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
5, I HT DABSER 2 AT O T (0 IR HEAF , TGRS SURY A B B e B4 A

type
R Y E—> Python X5 J& TAH AR WARTREREA MR, BHLEEX RBYZEE, TRATS
MER __class__ J&M, B0E#ET type (obj) EIREL,

type alias -- J3%Y3j]
—ANRA R SCiE], AEy OR HE E B R 45 R PR AT
R R R AL 2 2 2. il
def remove_gray_shades (

colors: list[tuple[int, int, int]]) -> list[tuple[int, int, int]]:
pass

AT DACRE g L

Color = tuple[int, int, int]

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

Z )L typing fil PEP 484, H A3}t Ih BER AL .
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type hint -- 23878 3§: /iR
annotation AF g . FJEME. BREVIE S B0R [MEFS E TR 2,
AR B AR A2 Python RYSRGIZSK, (HEAITFFSR N EE S BAHL. BgeEtri
IDE S AUH b4 5 EAY
AR R BIEMERRBI R M T AEH typing. get_type_hints () K, {HEHAS
= AT A,
Z L typing fll PEP 484, H o5 s R RGN 4 .

universal newlines -- jifi 4 7
— PR SCATR I TS, R T A A SR A AT S R AR s Unix BIAT45 R E "\n' . Win-
dows 2% '\r\n"' PAMIAMRK Macintosh 2 %€ "\r'. Z i, PEP 278 il PEP 3116 fl bytes.
splitlines () THFHEZ MLV,

variable annotation -- 25 & bRl

it As B e 2K @ Pk i annotation
TERREAS SR SBT3 T R

class C:
field: 'annotation'
AR EAREEE AR R 42w o BInPA R A RN int RAYRA:
[count: int = 0 J

AR AR TR B TR AR L annassign —7 .
Z: W function annotation, PEP 484 1 PEP 526, H. 9 4R T lkThEE. 5145 |7 annotations-howto DL T
FR s AR ) A SR R

virtual environment -- J ] 555
— R HITE B B 0s 1T BREE,  foiF Python A1 R P22 A THEL Python 43 & LA
TR Rl — RS _Fisf T HAlL Python [V HFEF AT A .

HZN venv,

virtual machine -- B
— & SE Al TR, Python FEFIML AT AT RS g 1648 i A= Y byrecode

Zen of Python -- Python 2 #ifi
F1 i Python B it iy 5 59744, A BT RIS (X AES . &FHAERNA TR AR
b A import this”,
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« Fredrik Lundh #J Alternative Python Reference i | , >/ Sphinx 242 /) 5T

B.1 Python IC#48Y kL
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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
{45425 (PSF, I https://www.python.org/pst/) B37., X% AHF Python A 51 F= R A & i 3k
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

%1k GPL Y0 R EVE#% Python 76 GPL R 7. 5 GPL AR, JIF4 Python ¥ i EAS fLvF () % 5
JRHIREA, TG TFURF I T . GPL eV T E 1% Python T A5 ILEAE GPL R A Bk 45
BT (EE VR4
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S ARZAE Guido 55 R TARRSMNESE IS, (XL A N AT BE .

C.2 FRERs{ LAE 5 A Python BYZRFRF0ZFRMF

Python AT SCRS ) 1 V7 RT3 BT PSF 4 7T 1350

M. Python 3.8.6 JFH, ST IIZRH. HlEds SREA AT R EGE PSF VEITHIUAIE 4 % BSD # T 19
L AT

FE 4 EAE Python HEHFRAERET AR F AT X LBV AT & SRR VAT 2 N AU — 5 H . A RV
AR SE RS RS TN T A a9 78T 57530,

C.2.1 FF PYTHON 3.11.13 &Y PSF #F o] tipil

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

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

3.11.13 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 3.11.13 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights

Reserved" are retained in Python 3.11.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.11.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

—hereby
agrees to include in any such work a brief summary of the changes made.

—~to Python
3.11.13.

4. PSF is making Python 3.11.13 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY..
—OF

EXAMPLE, BUT NOT LIMITATION, PSEF MAKES NO AND DISCLAIMS ANY..
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 3.11.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.11.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.11.13, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material.
—breach of
its terms and conditions.

7. Nothing in this License Agreement shall be deemed to create any.
—relationship

of agency, partnership, or joint venture between PSF and Licensee. .
—~This License

Agreement does not grant permission to use PSF trademarks or trade name.
—~in a

trademark sense to endorse or promote products or services of Licensee, .
—or any

third party.

8. By copying, installing or otherwise using Python 3.11.13, Licensee.

—agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 g BEOPEN.COM F o] tipiX
BEOPEN PYTHON FFJ5 4 A #3045 1 i)

1. This LICENSE AGREEMENT is between BeOpen.com ("BeOpen"), having an office at
160 Saratoga Avenue, Santa Clara, CA 95051, and the Individual or Organization
("Licensee") accessing and otherwise using this software in source or binary
form and its associated documentation ("the Software").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,
BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license
to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the
Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

4. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF USING,
MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF, EVEN IF
ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
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

(ZF 30
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http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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

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.

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."

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.

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.

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.

This License Agreement will automatically terminate upon a material breach of
its terms and conditions.

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
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

Cawy

90

Appendix C. P52 F0iF T]iE




Python Frequently Asked Questions, A {Tha4 3.11.13

(B L)
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 3.11.13 DOCU-
MENTATION

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.

C.3 WrREkfFa91F o] 50535

A58 Python R AT AR IR 5 =7 PR VF T RIEOANE B, 10 B AN e 3 BRI R 19
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C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/
MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/emt.html
email: m-mat @ math.sci.hiroshima-u.ac.jp (remove space)

C3.2 EfEx

socket ffifl T getaddrinfo () 1 getnameinfo () WIDE Hi H iG] VR SC44:H: hitps://www.wide.ad.
o/

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

Gy
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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

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.4 Cookie &1

http.cookies FilhalS DA FEH:

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

C.3. WrRHRHaYiF =] 508 93




Python Frequently Asked Questions, A& {Thi4s 3.11.13

(B L)
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 HITIEER

trace FRHALE DU FEHA:
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.

C.3.6 UUencode 5 UUdecode & #§

uu AL DA

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.

Cawy

94 Appendix C. FHsEF0iFoTiE




Python Frequently Asked Questions, A {Tha4 3.11.13

(% L 50)
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 & 2iE A A

xmlrpc.client BEHEE DA R FEEH:

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.

C.3.8 test_epoll

test.test_epoll B PATULHH:

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
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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 LT kqueue 3 L5 DA T R IA:

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. 1IN 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.3.10 SipHash24

Python/pyhash.c {452 Marek Majkowski’ %} Dan Bernstein ) SipHash24 ZB¥ERSEH . B EEGPAT
P

<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

(BT ID
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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/siphash24/1ittle)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

(B L)

C.3.11 strtod #0 dtoa

Python/dtoa.c CHFEMET C %L dtoa Fil strtod, T C XURE BE BUE AN FAF 5f 2 R 5640, B IR
4 B 1 David M. Gay 455 1[5 44 08 . B HiliZ S0 FTAE https://web.archive.org/web/20220517033456/http:

//www .netlib.org/fp/dtoa.c 35 . FE 2009 4E 3 H 16 H R B A JFIE ST 8 DA R BRACRIE v] 7 HE:

/*********~k***********~k****k*******~k******************************

*

* The author of this software is David M. Gay.

Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* % o

Permission to use, copy, modify, and distribute this software for any
purpose without fee is hereby granted, provided that this entire notice
is included in all copies of any software which is or includes a copy
or modification of this software and in all copies of the supporting
documentation for such software.

* % o

* % 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

***************************************************************/

C.3.12 OpenSSL

WERBRAE R GRMSIRF, W hashlib, posix, ssl, crypt BIRA )] OpenSSL FEsffdmithfg. Meot,
Python [ Windows il macOS 22 A%y ] fE 2 7 OpenSSL FERJHEIAS , BT AFA AL I ALHE— 17y OpenSSL

VFAIERYEIA . XFT OpenSSL 3.0 ift % H S 2EAT A A, #9fi ] Apache ¥FH]IE 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

(ZF50)
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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,
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.

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.

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,
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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
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.
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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

C.3.13 expat

pyexpat M AU 51 expat JRRIA R AR, 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,
Cay
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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

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured
——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.

C.3.15 zlib

R ARG EAR PR 21ib BARIFTEk N TH 8, W a5 2lib JEACR 75 DR 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.
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Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {#i W F M 3L IR EL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

* Neither the name of the author nor the names of its
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured
——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
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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. 1IN 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.

(B L)

C.3.18 W3C C14N X EH

test fHH) C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) $EHUH W3C Mu} https://www.

w3.org/TR/xml-c14n2-testcases/ FHHHg 3 £k BSD 4] iIF & 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
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C.3.19 audioop

audioop FIELE H T SoX Ti H ) g771.c A EREATS . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. 7™ i AT JCFR B HLOE T i P T DAFS DLl 8 el e AR
Hy i FEA A} B o

SUN SOURCE CODE IS PROVIDED AS IS WITH NO WARRANTIES OF ANY KIND INCLUD-
ING THE WARRANTIES OF DESIGN, MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, USAGE OR TRADE PRAC-
TICE.

LAY Sun YRS RS A 4 AR 32459 H. Sun Microsystems, Inc. W74 45 PhBIILE A . HEAS .
& ol 5

SUN MICROSYSTEMS, INC. SHALL HAVE NO LIABILITY WITH RESPECT TO THE IN-
FRINGEMENT OF COPYRIGHTS, TRADE SECRETS OR ANY PATENTS BY THIS SOFTWARE
OR ANY PART THEREOF.

TEALAHH AL T Sun Microsystems, Inc. 35 AT A A BRI 451 2% BOHAREF IR . (B HE RS
i E 15T, EIE Sun SR AT BE A AR IR .

Sun Microsystems, Inc. 2550 Garcia Avenue Mountain View, California 94043

C.3.20 asyncio

asyncio BERAPLERR R H uvloop 0.16, ‘EiEET MIT V¥ [k RATH):

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
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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RRILER B

Python 53k (3 3CkY
Copyright © 2001-2023 Python Software Foundation. All rights reserved.

AT A © 2000 BeOpen.com., & B FIr A AUH] o

AL © 1995-2000 Corporation for National Research Initiatives., {7 85 A B .
WAL © 1991-1995 Stichting Mathematisch Centrum. % & FIrg AUF) .

A RSEBM VALV, 200 L AeF Tk,
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2to3,71
>>> 71
_ future_ ,76
_ _slots_ ,82
FE R
method —-- F &, 83
FHEE
PATH, 48
PYTHONDONTWRITEBYTECODE, 34
BEAR
method —-- F 3,78
A
abstract base class —- & #E¥, 71
annotation —-- 4§, 71
argument —-— f}’éf{

ERBWE, 12

argument -- 5%, 71

asynchronous context manager —- 7 %/F
LT XEEE T2

asynchronous generator —--— 354 k&, 72

asynchronous generator iterator -- =3
B kg R, T2

asynchronous iterable —-- # ¥ T #% X %t
%,72

asynchronous iterator -- #FH#RE 72

attribute -- EM,72

awaitable —-- F&MEXt 4,72

B

BDFL, 72

binary file -- Z3#|CH, 72
borrowed reference -- fENE|JH, 72
bytecode —-- F¥#,73

bytes—-like object ——- FHF AL, 73
C

C #4573

callable —— FHEAXZ,73
callback -- [E#,73

class, 73

class variable —- %% &,73

complex number —- £ #f,73

context manager —- FTX%HE, 73

context variable —— FTXZ#,73

contiguous —-- # 4,73

coroutine -- A&, 73

coroutine function -- WAL E %, 74

CPython, 74

D

decorator —- lﬁ‘fz/b’fﬁ%%, 74

descriptor —- #HRE, 74

dictionary —-- 4,74

dictionary comprehension —-- FHIEESRK,
74

dictionary view —- FHANE, 74

docstring —- XHFHE, 74
duck-typing -- ¥ KA, 74

E

EAFP, 74
expression -- F¥kRA,75
extension module -- # EAEH, 75

F

f-string —— f-Ff4&,75

file object —— XHx%,75

file-like object —- XHAEX%,75

filesystem encoding and error
handler — X H Z & H B #H A 5
R, TS5

finder ——- &#H #E,75

floor division —-- [ FEER®RE, 75

Fortran %%, 73

function —- ®E#,75

function annotation -- HEARIE, 75

G

garbage collection -- 3Kk E Ik, 76

generator —— 4 K, 76
generator —— 4 2,76
generator expression —— 4 KHBEFKKR, 76

expression —- 4 RERXRHKR, 76

generator
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generator iterator —- A4k BEERE, 76 O

generic function -- Z A ®¥, 76 object —— X4, 80
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