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M 3.9 JiIFHG, Python KFAEHE 12 A HHEH — D HHERHMERA (PEP 602).

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

SPMRA S = B kiR (B4 3.5.3,3.6.2), HITRGEMEREL: FA M T A& IE S04
FEFREAG IR AR 10 R]— 2R 90 B4 A I AT R P B D R IR AR — 2L

BB AR E BRAS 52 ] PATE Python 20T A Bl o A7 PIANE AL 7 BRBEAURAS: 2.x I 3.x HEFEAYAR
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 %/ ATE{#EH Python ?

R BOZEOAT T3, ABARMESRAS— ORI R 7

Python A DA N4k, LI AAAERS A, WANEW AT AL A F M i3, 7F HE& T2
Linux AT, T B8RS R ICA e v B .

comp.lang.python [ Z1AEHEER, {HAZETA Python I FHRSAERIHAL LN, V2 NEEA ST EH
i

1.2.3 AHEEEMINEEM Python FF &) ?

17 1 https://www.python.org/about/success 2 & i Ff§ 7 Python fy3i H 513, [F% 77 Python 21 ) H
R R] DUE B 2 8 [F] A Gl RIS ik -

fR 7K HERY Python 3 H A03% Mailman [} 51 Z245 2145 A1 Zope [ e 554 . 24> Linux ZAThR, Hrbis
#4112 Red Hat, #f ] Python e 4 5 HFR /3 ok 400 2B gn Al R G0 B B F . FE IR A Python 2%
4% T Google, Yahoo F1 Lucasfilm 254,

1.2.4 fERF LA Python BEHAHFER ?

I 1) https:/peps.python.org/ 25 F Python 35821 (PEP) . PEP &4 Python Ml A JtFlgr 5P 1 $2 10
PEATHAOR A BTt SORY, o 2 SRR ) S0 AR S Ui I 5 B A S B, T A 4 B S ”Python X.Y Release
Schedule” ffj PEP, Hrt X.Y 2R WA A FF A A HIIA o

AT K A€ python-dev HEPFHIZE HilbATitie

1.2.5 i3 Python MATRHKETHENR T SIE 7

WHEAD R NG, AR ECAAER Python fURELMETE, BIL, AEATXHZE & i3k B 2 s
AT AR —FB 2 R IE MEA S NHESZ W . SR AT AR b AN T , AT RAAAE R 25
WA SO IR 73 AhE A K E A Python B4E, FRATAA BILE A THE— WA A A R 4K

UL AR, %4 Rl S T A . PEP S 3034 15 1A il 5 AN A Y 3 00T 75 B0
MR, DA ATRERD X T4

1.2.6 Python Z—HMMEENFERIFHESD ?

PaliiR

MR, SR AT = Bl AN Pascal, C 5l C++ AR Java IR — T ARTFIRT | S E AT
HILBMIE o {HDA Python VRS 55— M ARTE = I 724 I X2 L nTBERCA A . Python HAT AR faf BRAT— 2L
TR R AR , T HL A B SR, (EARAE AT 18 T O] Python ] DALE2A: 4 T T BB 4t
REBCAE, BIANT R i SRR A BT . B Python, WTRABRGE )2 A 2 EAME S G AN 06 36 5 13 R 45
AT A AT REAE S — R ELRUT ARl ) B E R 5

X2 B e fild e i) 27 R ok U, SR AUE H S BUER S B R XS A R AU AR 1Y
WONZIRME, IR EEARIBEE . A EREZBOT IS, R, ot — S D oF R
B BIRMIOERA, A —FES A S R R E R, (HIX A il B2 A R — I
e PR EAHEA TR T Y R

AT VF 22 HADTT TR 45 1 675 Python BUNARGFIIATTIE S . & Java —FE, Python #iI47 — >R B TR E
i, PR n] DATESRAR AR M TR RO B Bot 454 R B — 28 XM BRI H o iRl A (SR v pa )
BRI F AR o AR, A T DATE A ) SR BE R AR G TR I T A BRI R, AT 2K
PR 2 B ARTE A RE a2k T AU B AOMES . TR PyGame SXRERISHE =I5 B F HEAT
BT R A 1 e fh T

Python A AFRE s 61 27 2 REAS FE G AR TR F R . M AT T RATE—S 1 10 g AR Py DR A 1 ] 1)
—AMRRESHEATE . AR ITAICARSI A ML T R, AT DAL

1.2. IPscit5Ridapd 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_ ', '__dinit_ ', '__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 A4 —LefR #7) IDE. IDLE 22—-~PA Python £ Tkinter 445 )5 F4 Python IDE. Emacs Jfj
PR 2% T S Emacs B AER 471 Python 15X T A X e g A iR Bk m s . B ahgiii A &
TEGa 5 AR 22 B A REAR S D BE . 1110 Python wiki 2575 Python ZgFRIRBE) 551 3%

WERARAEZETIE Python fEBF HIGGEA], IRATRESA PGB edu-sig HE/F5112,
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

2.1 —fRia)RR

2.1.1 Python HFEFRUHHHR. AL AR EUEENIRBREREE ?

Ao
PAR /M4 T — L& Python HYTEIAAS , N EREL breakpoint () RIFTYIAIX LY g .

pdb FLHE i) BH 208 ] 12l G455 Python 12 . & @A4RHE Python FEfY—if7), JFH 2k T
V2 F Mo ARBET LA B pdb AUV REGR A58 B C R -

YE A hRifE Python A7 ER 7Y IDLE A2 HATF A PG Gl H (7T Tools/scripts/idle3), fuff—METEAL
AR o

PythonWin ;2—7f Python IDE, Hr 4t 7 —ETF pdb 1) GUL 147 . PythonWin [ ile & MW7
O, IR TS Z R EEERE, BITEIAAE PythonWin #2745 . PythonWin J2& pywin32 I H Ay 241 A
7r, R ActivePython ZATHRAGALISGH G o

Eric J&2— 3T PyQt 1 Scintilla 448 2H {411 IDE.
trepan3k Jg— (L gdb IS .
Visual Studio Code )27 T T A IDE, FAML T HUASE fl 3k .
HVFZ )k Python IDE #4055 T KIEAL il . G045
* Wing IDE
e 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 ] AT HEAAS AL AN B VR AL o
FASEIYRG R 25 140 Mypy, Pyre Al Pytype W] DAKE# Python JEAUH YA R .

2.1.3 fnfa e Python A SIZBAEMILEITHI Z HHIEERF 7

QSRS RIS AR Y, DA AL e 2% Python RIAT R ANIZATE , WIANFS 22K Python 4
B C AU . AVWE THAT DML I (R, FRX Leiise 5 Python —JE il A2y il 40 7E— kR K
FRASAT AT SO

— iy G2 freeze T.H, B DA Tools/freeze [E A AL 7E Python JEALIIA . T A HF Python S-35HY
ek CHd ;s ARV PAE C ik RAAR i BT A B A B — N3 7 B L 5451 Python Bk
WATHERE .

B TAER I3 TR, KB A4S ) import 1541, FHFAERRIE Python BAZFIVES H % (HF
PERLE) fxsepbith, AR5, fEXSEBiEy Python A 464, C A% (] AR marshal Biduss
P RAXF SABAvIIR b ), R A E M, %SO SR SE B F 31 Y P R
WG, A C AR H- RS Python fFRERR I HL TR 6582, TE—ASH 4 B R i f o,
ifig 5 Python BIAA RS 52 2 AH[H .

AL TT A TR B A A ] S A GUT Y W] AT S0
e Nuitka (I5FH)
* Pylnstaller (J&F4)
e PyOxidizer (#5F4)
o cx_Freeze (5FH)

* py2app ({¥fE macOS)
* py2exe ({Y ¥ Windows)

2.1.4 REH Python GEiBHRAEN NS 7
iy BRUEPERHOIT SR A 4 KAIESR T PEP 8 Z ot

22 FERLAR

2.2.1 ZTEHAFE, Htair4£HI UnboundLocalError ?

HE B IR AL AN T — SRRAELE A, BT ECZ BE R TAER A UnboundLocalError
B, XS A N

PATR ARG :

>>> 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, 2O e B A B EA TR I, %28 BRE R A SR A B S i As e, 5 = AR
kb R 4 AR . T foo IR — AR x L T ASHHE, HiESSIF AN R 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 H)EBEENLF/EERFWRLHM ?

BRECAAR RS [ RY Python A8 5 AU 4 JR A8 . AN SRAE BRI AR Ar) LB R A8 SR, DB AR
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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2.23 Bt AEEAPELHBHE R lambda #BREHARNER 7
{Be 881 for ARERSA 5 SULABUE4 5719 lambda (B2 3538 o K0t — )

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

PAESASE] A5 5 4 lambda pRELH S, XEERRBCRATR x* 2. KESIFIE, XSS
SRR 0L 1. 4, 916, SR, EHARMS LI, MAIESRN 16

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

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

()M A A E ST o IEEREE AR x B2 4 , At DASCIN BT A i ek EicHRf ik [a] 4«2, Bl 16 . @
ﬁ&ﬁx%ﬁ#é%mmm%@%ﬁw,mﬂu%ﬁL~m

>>> x = 8

>>> squares|[2] ()

64

N TR A B OL, TR EORHELRATAE lambda JRiRAR S, PAMHAMKEUT 425 x 1{E:

‘>>> squares = [] }

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

PAE n=x B /1) lambda A8 n, HAEE X lambda WIS, FEHCSRER Y H I AL x
{EAHIA o SXTEREE n MY(EAESS | 4> lambda "2y 0, #E2 2 4> lambda "o 1, FE55 3 Mol 2, HKIER
flE. PICBIAESRE lambda #8 23R o] IE A 4524 -

>>> squares[2] ()
4

>>> squares[4] ()
16

TR, AR AJE lambda JrRFA Y, HHLT) RO [ RRE

224 INfTERRHFLBHERE?

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
?M%ﬁﬁﬂ*%Aﬁumgﬁﬂ;%Eﬁﬁﬂ%ﬂ%%éﬁ%%@mToﬁﬁ%?ﬁﬂﬂﬁ—?i%
JIt ASHAS RN G B MO AA AT AR S BSCRF AR BT 5 15 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)

10 Chapter 2. %52 I io]’%
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TR, TR, A 2 S B A B SR B

225 SAERY "REXEK" BHTA?
WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
SR MELARE Linter #4575 H o o
ETERIE SO st T AR . XA IR —H TR T, WK BB 2 BFEAEH
WKL, BTSSR R & R R 5, BAT A M54 b =5[]
FEAN R A A — PP A -

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

2. = AL (4235 T Python site-packages HsFHHINE) —Hillll: dateutil. requests,
PIL.Image %,

3. ARHUIT K ARG

AT EERAEIR A K L, A R R S AR AR A SR B S Y. Gordon MceMillan [t
R

LA ERHER R ] “import <module>” ) AJEXIS, JEHAF A EA FERY . (HAR 2 4

FEHAE A 1AM R — 4% (Pfrom module import name”) Ff FL5 A AL TA0 RS fi 55 T

B, BRI R MRS ARIE AT, X2 1 AMRERIE T T 3 A

2 MEGRIE .
AR A E— DR 205 2 AR, X PR ATE RS A R BN BRI AT . 2436 ) B S AR
& 1R E A IRt 5 2 MRBU R A T AT .
WERFELERIHUR - EAH KR, ATREIEH ZHE R AR M R R . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH AU h 2 A IER AR, 02— RO B %
HA R TR S AN, s b B DRI IS T, A B S AR AR A0E LN AR
S . AR P AT, R AR R MR, ABAXFARTCIHA M . AR A
PAEFA 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 HOR #EA T LR 5 s R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

2.2.6 At AMRZEISHERIAME ?

WA PR R X 2 Bug. A LA BREC

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 AR . 110 OR ) None fEBRIMEL, RIS HE B REG
HSHR AN None JRRTESIR, 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

SREMMARFHEA I ARG AL . WA A R BTSSR 2 HUACREI A — s DL B 2502 R34 U bR
BN SBRESRGAER , FHAE IR E R RO RIR M AR E . R8N “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 1l kwargs /& func JIES . ANIFER func B, Bi0:

[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]

12 Chapter 2. %52 I io]’%
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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) PN EJE T mutable X5, X EWREERINEZ A MBI .

FEP ] append () Z )5, A2 RINER 112K 110]. HTFHAZESIH T R-— 5, EILHH
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 < Ay WERFAHSE T . BN ERGE immutable X5, FEPAT x = x + 1, HEARSBUCEECT
%5, ek 1 MR T NS CBECTS 6 ) IFRHIRS < (WA T < Frig
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) Al y.sort () £HMUERX %, WEH RIS —SEE By =
y + [10] fll sorted(y) <sorted>) M ZMZEFNL. @E A Python ¥ (UREAREENFTA
RAH) Sk R LR KR E  None® () DAHSBIEE G IR IE X WA [F) 2R (. R BB ISR AR
FEARMAEH T v. sort () I ERHRE— NS HF R v RIAS, REEIMEE RS2 None, X
SRR E— NS W iR

AR — R, HRRI B PA T R B E A B & R A AR FIAT R RIRS IR AT . Fln,
+= SBUNER, BEASBSOTHS S (a_1ist += [1, 2, 3] Ha_list.extend([1, 2, 3])
[FIFEHRS LAY a_list, | some_tuple += (1, 2, 3) fl some_int += 1 NSBIEFHIINSE).

Bl 52

o MF TG (1ist | dict . set 454F), FIDAMHALURRE MBI TIEE, PrASIHE
A AL S 2 Bt R sl R O

o XITF—DARFANE (str . int | tuple4¥), FrA5IERARESE MHFME, HHAEK
S HAB ) B AR R o] — B &R

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

2210 AREHFRHHSHMRLY (RBSIHER) ?

THICAE, Python "PRYSIS AR ML 180T, by TIRME R B TXIZRA5IAT, B AR 5 RIss il 7
SR EAAFAEN %, AT E WA A R 5. @ AN LR, AT ARSI B e i 2%
R

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 funcéd (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': '"nmew-value', 'b': 100}

&

VA 2B 2T SR

VLI

IR R ] — M 2 EERE R e AL

2.2.11 0{F7E Python EIEEK &L ?

BHWFPEEE: I EERE. XS BREFEE X linear (a,b) , Huk A 455
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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def _ call_ (self, x):
return self.a * x + self.b

(B L)

R X PRI SEm]

[taxes = linear (0.3, 2)

B ARE|— 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.b)

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 () MIRBL, WMMFEISLET W —i B —H.

2212 tn{FE ] Python X% ?

—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 iERFEFEANL, 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>

A DA ER G FIRSEE — 2R BB 40E T2 PRI s 245K B A& I8 T B i SEBAT5R
Wﬁgﬁ%Amiwo@%,&ﬁﬂ%ﬁ%ﬂ%i%%z%%aﬁ%b,ﬁﬁﬁ%&%%ﬂﬁ%%ﬁﬁ
—MEET,

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

1& comp.lang.python A, Fredrik Lundh 7 [0l &5 35X FE ) () fBS RS 2225 A — A4 AERG S 1L -

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 N2 Python HIiZ AT, WHELAFHIT

>>> "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, % A2 08 2 4 AT -

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

SR IXFMBE T AR, N2 on_true NAT/RME “IR7 W, Z5RKFSHss. IrAE el RE ... if
else ... B N,
2217 & OILLA Python R Eit AIRZHRAITIER?

A PAe X2t 7E 1ambda 14 lambda KA. S FA T =AURE, EA1EET Ulf Bartelt
AR S 1

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=S8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda 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 ?

LG NHERIRL,  FEAE /SR EE AT T _E— R — A NG EOR G TR 0" AN RS . BN, 2R
7 O\ 107 (BBl 8), HEAT

>>> a = 0010
>>> a
8

FNUE R R AR . A S UE R N _E A NG ECRE R F R X, N2 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 &info3xy int FEEMMmMA = 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,
AN T, XEEESKER T ki, Wik int(10144") == 144 N EA{HE, Wi

int ('0x144') £5| k& ValueError, int (string, base) B2 WSS E 5 LT,
BN int ( '0x144', 16) == 324, WURIGEREHCH 0, W% Python FLNMHEECF: BIZKH 00" Fm/\
e, T0x R S

R R R AR, WA NERE eval (). eval () WEERRZEZ BRI
ST RES L AT A KL EIE Y Python 263k, HLinmGESE A __import_ ('os') .system("rm
-rf SHOME") , X£l home HFZ4AM T .

eval () NHEECF YT R Python FiksU 5 R, HILA eval (109") & FEUEEHR, Hh Python
Kﬁiﬁ‘f‘ HHECF A0 (0 BRAE) .

2.3.5 IR EFRIRAFFER?

B, FAEELT 144 FARFATER 11440, ﬂﬁﬂ% V»JE*:M@L%% str () o WIRARTFZ AN E0 3t
il R, A N E R hex () B oct ( ZARAE A= %%I‘Fﬂ f-strings F/1 formatstrings
2T, BN "{:04d}" . format ( 144 Hfﬂi 0144 Jfj "{:.3f}".format (1.0/3.0) ¥ =4
'0.333",

2.3.6 INMATIERFFFER ?

TeEB, ORI RA AN S . TERZEIEN T, HECRRAAN 4 G R i — AN P R
BImT . iR AN RE & 24 Unicode Xt 4, wI A 10.StringTO XA array fHbk:

>>> 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 IfA{ERFFFERERRNGE 7

ECEZL - SDIRrSTzE N

o SRUFAYBEA R A — AP, PR MU O R B A A AN S R . X
2 AL case ZEHAY R TG

(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 () ATTARMR G, WIER. K0, 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)

* il locals () b EEE4

def myFunc () :
print ("hello")

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

2.3.8 BEA S5 Perl iy chomp() FXMFHZE, ATFMNFFFBRPRIBRREBEIRITH ?

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\zr")

'line 1 '

Fh T30 5 R — BRI — AT SOARI A5 B AL, FTPAREN s . rstrip () XA TARRAREF .
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2.3.9 & F scanf() 5 sscanf() B4 L ?
g
X T R R AT, A 2 WOl e T P AR R split () HER—17 WAL= H 0 B AT

RZABEF int O W float () R HIBEFATHFAHONEAE. split () FFNTHER"sep” £
Z, BT 2 BRI

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

2.3.10 'UnicodeDecodeError’ &’UnicodeEncodeError iz {t4o=87?

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 iAW DA os.path.join () SREINSRHTL:

>>> 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
* A Python SEBLEA AN PERERF R A% FAQ &5 B Z CPython.
* AREERG TR AAFRR, JLHZW K VO MEZ LR .
o AR 2aT, FBERMET PRI (S profile Bidk).
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o i EHEMEN A, TESORMERERTT B R RS IR (W20 timeit Bk,

o SRZUEICE e EAAIE R A R IS A SR Gl BTN ) . SR AR AT
BES U IR

BN, Python fURHFE L RAMRE BT PARIIH T — L@ R JE N, Xkt ek £ nl
SRR S RRH )

o MR TR TR EIF O AL, RS (Sl PR 58%) T DA s R A
o i FIERARIBHRESSH) . 2% bltin-types Il collections FEHLASCRY .

o QURFRUEEE B RSB VR OL T R R, WITTRE (M4SRREEARIIE) AT B 2R A0 R ECERE L. X
TH CIETME IR EEIE L, ey &R —ey al, g, —EZHNET
¥ list.sort () B sorted () REGHTHNTY (LR VERNEES 5 sortinghowto ) .

o WMRAEESERPEZ, B EERER P TE 2 EE. MRS R RZH 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

WIERARE 218345 Python FLIFHIBR G, HPAA —LL T H A DALEARERSEG ., Bian, Cython n] DRRFRIINE
i) Python RIS IR AR i A C P&, IHEEEFZ ARG L . Cython AT DARIH 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 S 1 wiki DU
242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MERAAIZN, RIS A FAFEIROR ML, FOYRRKIERHRD 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, W2 A io. StringIo)
WAREERLZ A bytes X, HHEMEERI bytearray MRIFEHIEREERNE (+=B5AF) BMLE:

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) WARHERFSI (Sehr ERRATTEATE MR ) Fetfe B iU Iy 25 AN AL i) JC
4.

i, tuple (11, 2, 31) &AM (1, 2, 3), tuple('abe') MK ('a', 'b', 'c') .
RBHR e, WASCIRREAT IR FFE X5, IR ICES e X R ohocalnt, B
P tuple () WEAT2KMH
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HKAK) 2 List (seq) ARAT 0 41 Bl AT 326 A0 % 5 46 e Sk B30 100 A0 W 3 R A8 i 51 . il 4,
list ((L1, 2, 3)) &4 (1, 2, 311 list ("abe") MEER [Ta', 'b', 'c'l. WRSEED
HHNFE, Mg seql ] IRRERIE—AREIA.

2.5.2 tamtigiFzs| ?

Python J¥* 51 i) 28 51 1l DA IE AU 8. R GIM IR, 0 258 — 51 {H, 1 o83 =AY, K.
KON R, -1 R DRTME, 2 AEIRCE A, KIERHE. ATAIACH seq[-n] BT

seq[len(seq)-nl,.

AT S AR SR, Fln s [:-1] SRR ARG — I FRF, X0 DUHRB RN
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 S 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«

2.5. &3l (ABIR) 23
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2.5.6 t0{g7 Python S EIEE4H 7
EES

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

FNFAERS AR A EETT RIS T C 5 Pascal (98 ; FEZXHIET, Python 513 nT AGLE 2 A [F] 2824
S

array BHMIRAL T LA E A BRI B E R BRI A, BHRGIEE R HE . &
] K NumPy HUHA—2e58 = J5 (Ut g T — 24 LR (i B 2R a5 H 1

BEPAS Lisp KK I8, 0T A I JoAL KA, cons £ 70:

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

WA A, ARAT DA S ZORACE CA . X B Lisp car f)g 1isp_list [0] MLl cdr f)
& lisp_list [1]. FUATENRHNE EA 7 B A X, PO 2 i 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 ?
FA N — 5 IR SR BT RR MHE R B — 5K, list comprehension j&—FHER iR T 58

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 Aft4 a_tuple[i] +=[item’] &5 45 %&E ?
BRI BA LR 80, — BRI S B E T MALZE4F, — 2 Python AIASHIAR AR 4 [i]
25

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, (HFELE 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 ALk, PRFFEANE (@) IR — W REM T __iadd_ () BAKFE, BATCMSEIST
+= SRR A, O BLGR MER R EE A P () X FARm S, __iadd__ () EMT
EHE FPH extend O FIRENZHIFE . FroAXFTAIRILATA DUX R, += B2 list.extend () HY
“CHEE S

2.5. &3l (ABIR) 25



Python Frequently Asked Questions, Z{ThR4 3.12.2

>>> a_list = []
>>> a_list += [1]
>>> ag_list

[1]

IR

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

a_list Il pxI e sz ik, M5 gBEuos R LEHPIRES a_list. MEMRALRIH
e, RMERTIN a_list ZHIFTGIHRE—XRETEE, B KA T IERAE.

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, RMAIEGE 7Y, (HRERf result 24517 a_tuple [0 Frif Y fE-—
IR, BIGHIRETAS FEE R, FoAC4 2 A .

2.5.10 HAM—TERHHF: GEA Python #1THE FIR TR 7

JHZF Perl 41 X ) Randal Schwartz,, ZF7 AR RS PR A THEY , % E RS Ao EWg R i
JFAE”. 7F Python H, i5FIf list.sort () HHEH 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?

PSR AT AT class BEAT R FEAN T A A . QBB RS, FH Class XPGAE N, SEBIXT 5 0%
WETES (8, XE& TR R (5).

B PAFET— A 2 HAMZE (R i) S0, FWJE MR i AS DAGE K . X REXT G 4et
U T DAIE 3 RO B b AT 40 4k . b AnaE FH B9 Mailbox ZE$EHE T HRFE O EASTT R k., BRI
MboxMailbox, MaildirMailbox, OutlookMailbox MEENE AT Pl E I HEFEAS .
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262 tARKGE?

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

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

2.6.3 {t4azE self ?

Self H @A — NS HH D BHEL IR BUERARPG AN TTIEE N meth (self, a, b, <),
WHAEB] x VLA x.meth (a, b, o) WIEXIATIM: Mg e E M B H N T neth (%, a,
b, c) B .

BIESF A L REF EZ L AR A b RXAER “self” 2 o

2.6.4 IfTIEEMNRED HLTELRTHFR—1 36 ?

N E K%L isinstance (obj, cls). RATAGIIXT SR EEET 2 AL R —Ary e, HE
AN AM AR KEIT, 41 isinstance (obj, (classl, class2, ...)), i&n] A
XA JET Python BYFE PN EZEZAL, 4l isinstance (obj, str) B isinstance (obj, (int,
float, complex)),

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

Ei‘iilﬂ%%ﬁﬁ%%gﬁ X AR ES R R 0] True o AR “EIEMIER”, %
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, REHRFASELH N isinstance () XA & 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 () 5k, RIFHME:

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 DAHASS LA, DA F9SB T — MM SO, TR LI0HT 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 () F¥k, FEVH FEM self._outfile.write () HEZHI
P FFRER KRB I HA B R AL T2/ self._outfile X%, ZILZML
__getattr__ () FIESEMN; WS ES 5% 1A X6 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, MXAEBLAT/MG. __setattr_ () BYRASCHREANT Fron:

class X:

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

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

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

RGBT, super O K HMRIEE R TIT (self fH) K@ LBIXNE, ] type (self).
_ mro__ BFkmethod resolution order (MRO), &[] 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 SCHFHSEARAEE L (DA C+ B Java 1€ LT ) -
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

XTI FF 6 isinstance (¢, C) B c, c.count WRFEFEM C.count , FRiEH ¢ B B EBM
c.__class__ [MIFIESE ¢ RS DA .

HE: £ CHENTEN, B self.count = 42 KHEMRIERFE self B BWF P H#E 4
Sy count” FYANAH XS] . AR EEER B 40 i S EAR A ML AR R RIS, TRIR R TE TR 2 Ah
-

[C.count = 314

Python SZH5HESTTIA:

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 thinfqE&HMis&EL (FHE) ?

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"; }

t

f£ Python #ft, HEESH S — KA, HHBOAS BRI AT 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 ByBHEHFH—1{ 2l _SomeClassName__spam BJ$5iR{E 8 -

PARUT R T S (7AZ 40 2 “BeIR, DASE RA—F iy B i ki = SCRFAA 78 it AR Bl __spam
PIARRAF (BN TR, 2L2EH N TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T 2EBEIH N RILK L HIZEAHK.

XA R PR UE AL B Pk AN R P AT 2K BT DA 9T 1) _classname__spam™ J& 4, FA A AR B H A XS R
__dict__ Hu[lL. £ Python F&)¥ PIARA AL B LM HAAZES .

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

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

WRARE) B ESH E E IEP R (A EEAS 737 R SO SRS LT, TR ST i A 199
), SUNTHEUIGEAR 22 M2 . LA Python /R 2 LRSS I IX A ARG |, (HAEBAR S5 1Y
a5 IUTHRZ G, BRI ] ARG 2d BIRTR) A iz dT, L __del () JPiRTRESAEA T (#
ol FEALAA I 20 BRI o XTI DR AR A A . BRI, SR __del () U5
P PABEMUR A TEY . EARAIRATDAIZAT gc. collect () SRMMBIPATRIR Mk EE, H nh et
XFRIKIEA IR R AT o
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JRAEA BRI, (LG B 52 R S % 8 s SRR close () YRR 1
close () P& ARG ARSI TAP SR IE. AT BN __del () —_del_ () 47
close () JFH. close () DYl AREIR 4 2 IR .

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

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

Python A&k (BUNERA) MSLhl. TLATESRMM R ECH 90 5 (U5, Tl PR A SB35
FSN A BRI L0

2613 Hts id() HERERREFER—H ?

id () IR E—AEEE, ZEEBCTEXT S0 A i T P BRI Se ME— 1Y) . A7 CPython w1, U2 LAY N A7 Hb
Ak, %Mééﬁ?ﬁiﬁ%}\ﬂ\]ﬁqjﬂﬂﬂﬁ%N%ZE, T BT RS RPN A AAE AR R L Xl
U TR

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

XA id ST AR FERERON G, Z e 7RG, AT 1 O RGN BIER 1. 2 R R A
id IR RO TG SRS, QI — X225 -

>>> 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 BRI RN R R RERTHS, a is a —FiRH True. B 4pAHZEHE M o
ORI . T H SRS R, B S R S R W 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 A RERA SRS S0 . TEMEEME 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) BpIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P24 None ZHBIRIL.

HAKZHRNG T, A S A SR, 10 ROR AR SE I . JCHZ AN R B A S5 P
WA B, B0 int fl str, FEAMBITIFAR— 2 R 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 FrifEfei), XI5 0l 2 None [ERGHEAAARITr o BAER) RS B R BE B AR
3, FFRIPARES S AR T R A R (I H AT 345 R 8 False X GARTRIG .

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 AR, HEE __new__ () JKMAR __init_ () Jiik. e RAE— bk
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 == "'-17)
return super()._ _new__ (cls, s)

IXLET] DX A -

>>> 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 A AUE 1 T AEZARM BT EAX BRI LHIRTI . BiRAF R I RS 1A
ARSI 04 A A7 A B PR

FORAR, MR TR, SRR A R VR, B, MRS AR BIER, B
BUIPEE R 2I. AT DA R

Iru_cache J730E T HA hashable ZH00) 7. a2 BIIG] H, BRI E THE AT H .

mﬁ%@m%&mmmﬁ%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.

B TARGE station_id MANISUAE o A1RAH KB B I R T AR G, W cached_property J7 s AN & ]
PR R B o I 2 Ja PR R

353F Iru_cache J5EAE station_id W AFHASRGE ], KEEEY __eq () Ml __hash__ () FIEDMELLE
BB I 1 AH ¢ 4 1) S5

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 O Gl3E.pyc X ?

W KSR (B b E R SR B RS R R Tk Eh) , HE .oy SCHFREH SR
__pycache_ FH®F&AE# —MIEEHMIFRILN .pyc . % -pyc XU PRI K4
5 .px)/ AR, HERA cpye MRS, IR MR IEAE# T R python AR AE .. (FER 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_ T H. RWMPAFEA FIF L RE e LAY — M s AT 27, A 7T BE K AR A RR 7] AL
I Web Iz 55 s st Ja Tix A o«

f JE X B 7 PYTHONDONTWRITEBYTECODE ¥ 3% A% &, 75 W 5 A #3t 3 H Python fE % ) 22

ﬁ_%ycache_ THFIRERFHIRT AR THE (BR. A m55E5%) i, pye SCHHER B 30
%,

T 2 HOE4THY Python BIAR AR SN2 TS AEAE, WIKASEH .pye XF. BER— ki
ERIIH S foo.py, EFAT H M xyz.py, 241217 foo il (GlidHi A shell fiz4 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 TF AMABLHEIE pye U
compileall bk,

py_compile #HREEW F AL R . —FMBIAR R HE A AR TY compile () AL

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

KR cpye XMBAS foo.py MR E TR __pycache_ T-H (BRI ATPAE LT AT 2824k
cfile REEZITH).

LA PAA compileall BiHH B4 iF— N Z N HFE WA . REEGSITRRFHET
compileall.py 45 H B4 Python SCIFrfE H sk AR HI T :

[python -m compileall . J

2.7.2 IR E S RIRR B TR ?

BT DA B I E L2/ i _ name_ SRBHCOWAFR. 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

A A 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 PR A& AL &

* Gii% foo HIFHAIAT

e foo B A bar

* A bar Q@AM 4R &

* ¥ bar HIFHIHIAT

* bar FA foo (ZPBEILHAE, PENECEA DN foo RIKHY).

o BAMLHIZIHM foo_var &R foo, HNRKE bar.foo_var = foo.foo_var
a2 RIMT, BH2A Python i 58 X foo HYMRRE, foo 4 RfF5 BN AR 2 251 .«
MRMEA import foo , REEIRAEER/AI I foo. foo_var B, L&A FFEHFIE.
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , ErAMREMERET. &
Jay AR e FIZRAR S w1 da A W e B R AL X EME S AR i T B PA <module>.
<name> WIEXGI H .

Jim Roskind AR MEEERER B A I -
o T (BRER. RERIATRE S ARERNE)
e import 1]
o ABHETIEEAURD (ARG R A I TR &SRR &) .
Van Rossum AREHGXFP 7%, [H 2R import t BIAE— A RERYHLTy, (HER SR
Matthias Urlichs ZHOG AR HEFTEA , (5000 AARA S DB R A
X SEfE T FH AR EHEF .

2.74 __import__(’x.y.Z’) iREIfYZE <module 'X’> ; ZIJFE z Ug ?

Az e importlib YRS import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

HFRERA—ZE I, Python {UFE S — U ABTHURFSEUSIER SCIF . BN, FE— SRR IR
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 FTEN R, MR —H 1T 4:

>>> hex (id(c.__class_ ))
'0x7352a0"

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

i S E W iE) &

3.1 A1t 4 Python fE F4et R 53 4HiES) ?

Guido van Rossum AR I GEdESEA o0 dHAR R A, I RS 1358 Python 27 (HIHMTE . K%L
NAE— B ] JE st 2 ok B A

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 T ISR AL S, A Python BUARK 5 R AL KUk i 5€ . 7E C A 2 AR I HCE AL 5
e TR T PS5 AR WU RS2 5, P03 (SR M) 75 —Fh XU i RS S
T S NS RAEIR) -

VFZ G G AR TR/ 5 R 5 BOICE— A7 o X BSRRP YK, IR TR SRS m], (AT SR
PARIREFFEAT AT Y 1A BRAEEOUR, RV ZIE A —DBRAE (B4, 20--30 17). 20 47 Python H] DA
SERLLL 20 17 C 2 TAE . iXAIGE BT B THIRAT AT S - Tof A DA SR 2 2 A 2
Horr i I - (BT b TER e A B

3.2 At AaEBENERERFIFEMER 7

R e 18

37
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3.3 AftAFRTERER?

F P R R 25 R E

>> 1.2 - 1.0
0.19999999999999996

I HIN KX & Python Hifij—4 bug, HSUREXAE, X5 Python % &K, M5 K26 WA FRE &
BFERFRE K,

CPython H11j £loat KA CIEFW double RALHITIE, float XRMMERPAFEEHREE (i
oM 53 4L) AR HEEIE A E,  thT Python (] C #44E, I 2 AOME T A B AR B {58 IR AT
FIRIZE . XEWENFE SIS, Python (AT MR T HZHATHIE S, 55 C fil Java.

VR T DV RA I -+t 2R RO AN RE ] BRI 3R B, FER A DA 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)

SN 53 (ERGIE H Python VR AUECHMIL T 15-16 B/INECRORGIE
EI TSR, 7525 Python i) M AT R,

3.4 At 4 Python ZFFERRA TR 7

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 HFEYFAFERYAN Sy —HE A" ATMBIVEEA SRFE 8 SOy HARLE, A&
Python w1, ALAZHEERA SF 7455378 RN HAAE -

3.5 At awsMEREENLFIEARAPEXER “self” ?

XAMEIAfEAE T Modula-3 155 . T Z RN ERaEN @ IER A .

W, EIHEMERE, KR ESEES R A RERAS . F3E self.x B self.meth () H]
PATEAE LR, BN AIE R e X, W SLpIAS S5 . A6 C++ H, AT DAIE i i/ D Jey A
AR (R 2 RERR DA S ) ——(H27E Python WA Rl AR |, Fr AR Ar 48
FE SUABERRE . — 28 C++ Al Java i iBARifE ZoRSEHIEERA m_ BigE, B fp e U fe X siE 5
R DT

o, XEWELZR RG] SR E 20 % 7 R AR R R 78 C+ i, QR ARAR Bl
MPERER DY ESGR LT E, WOBMEH : 28 4F - 1€ Python H1 /R 7] DA il baseclass.
methodname (self, <argument list>)., XAEHEHT __init_ () H¥E, HHMEEHTFIRAEZ
TR R 44 1 32 Ty 5 R 25 DA by G B 2 R A O

o, BT AR RRERIEE S ST Python Hif JRil AR & (R L) 7E eRE A iR A 2
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 AR, (UACH TXANHMEIAENSBE. HHERN self. var RIEFHUFH T X
ML RO, XA R, WS self.var BMEN FENTBIERE SRS A NER
%T/ﬁgﬂgﬁ% P E UL, SR AR A SIS A T AR R 44 25 1), 8 E5 R Python i FH B
44 25 6] o

3.6 At A aeERANPME ?

H Python 3.8 J1fy, RAEMEINY!
IREFR XM B TAT « = AKX P N2 IR (E:

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

5 PEP 572 T e .

3.7 At 4 Python 33EFLEThgE (BI4n listindex()) EMAAGEREE, M
Hipzhee (40 len(List)) f&FRLSCH ?

1E 40 Guido i :

(a) X THLEHAE, IRFIRIE R R ER D) P - misk (Fihat!) s BHAees P aH 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) ARSI, SFITE EZRMRIATARTTRKE . XEIFRATPICES: 45
Roe— MR, SHURIEFZEAY. M, HFIEE xlen() I, WATE ZHIIE x 2 5L Bl 1
e, B R MRAPRIE len() BUZRARIY AT . 24 BCA L BBUHAIRA get() 2 key() J7ik,
WE AN S IAT write() J7 iR, FRATE/R &S] H 2K
—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

3.8 Aft4 join() B—NFHEBHEMARIIRY TASE ?

M Python 1.6 7oy, FAFHRARAF B MARESR I, iR J7 IRy, X7 RS L) D B -5 4 2 61
String AL & KRR LA DI REM ] . X EEHFITIE TR ME P 212, BTk — 2R 7 U
ANEF IR — 2

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

1

AN

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

SO A A PN LA Lo

S ARIX Rl EAFER SCA (String Constant) [ 7 VAR R EMBMES”, HERSWIFH, H2F
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
ﬂkgﬁﬁo TR, 8 split O BN DFRPHEMUTEREGRZ, FEATEXFER T, 1A
&%

["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?

WERBA T S W trylexcept MBBHUZIER @k Sebr BRI R ARAETERERY . 7E 2.0 Z 71
) Python A F i {1 X il

try:
value = mydict [key]

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

FA YR dict FEAT IR AT key B, X AARE S WERAERXFERTE, VB0 BAZX A -

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

ST XA ER N, WA DAE ] value = dict.setdefault (key, getvalue (key)), {HE]
PLZMA getvalue () BEETEHE, FATEFTAE L RSN LA TITAL o

3.10 H{+4 Python thigF switch = case {§/4) ?

PRAT ARSI —8R 1f. .. elif... elif... else RMBNX—. X TFHEI KR —4
HRINPIE R, VRERTPAEH match ... case i),

g B E AT e P AT RE BRI G O, W DA R case (ELIML S 2 SEER X R £, A
functions = { function_1,

’a':
'b': function_2,
'c': self.method_1}

func = functions[value]
func ()

KPR Y, ATPAGEE I getattr () NEKRRBAGEE SR ERIE— R

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

BB IR MR, BIAGIhE visit_ o QERBCAXAEREIZ, WRMERARZGENT, K
TrE R BRI N R _ AR %
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

R RERZ, ARG 9> Python HERIIERR 2 /0—A> C MR, JEAL, 7R AT ARG 1] Python.,
P, —A>58 B LA S AR BT C LA 0

ES 20 SBMie, Stackless Python f—N5g EFBOTHIMRER AR, T DAk C Hitk.

3.12 Aft4 lambda FiEXAEEBEIES 7

Python [ lambda ik =R REAL &1 A), 24 Python (YTEEHE LA BEAL PR B 2R 2 N R TR ) . SR,
1£ Python H1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OKR[H], Python [¥) lambdas
SR —FhICAT s, QR e SR E i .

PRAT & 42 Python WSS —SEXT 4, fe v AEJR Ve Ik A B . R (A lambda i =l =y 38 e S ek A1)
ME— D AR AR AN T B R R B A A4 B - (EP H2 — R RO % (B9 2EAL S lambda Rk oy
FEA BRI SE A RS !

3.13 T[LL# Python %5iZh#l8tH, C HEMESD ?

Cython Zfafi A MIEEARERIE R Python 4% %y C 9. Nuitka j2—> Python % C++ fURD T 2 415
e, B H bR SRR Python 15

3.14 Python IN{E&EBHE ?

Python A7 PRAYANT T 5L L. Python IBRHESEBLCPython (5| T BORKIMA RTINS, I
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 (41 Tython = PyPy) n] fE 2 MK R A AL, 405 A Agasidf e . AnSRARIY Python 4%
RT3 LT RO B AT o WX e 22 57 T -5 B L Bl B RS AL M R

1E—48 Python S, PARAURY (7E CPython b TAEMIMRYF) W RESHFE/R U RAAT:

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

Sebr b, I CPython WG| VMR 7 58, AU £ AOFTIR(EAR S R Z HTHI LT SR1AT, W24t
1 GC, X EESCHEXF Gt L BE AR I ELAT REAR K A R B il B8 (RIS pA] )

WA G 5 Al LA python SEBERACAD, R R 3R %SO B ] with #5475 Toie WA HIT &
nfer, XHERARLC

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

311, MEFREBRBERPRUZE MEFKBSETRERENHEEIAG ? M
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3.15 %t 4 CPython Ffk fE G LIREIK 5 7

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLM1HIIE Boehm GC . EH&ET X 4% W5
(@g%ﬁﬁﬁ?é) MREgR R, R EREAR EREVN, (AR5 eiEWRY; 2k Python (I E, &
BT )

24 Python i} A B HABR FAREF R LS GC W4 B —AN . FEM7. 1 Python Hia] DA GC FEHR I
H A B bR MEY) malloc () fl free (), itk A Python 1 FHAE 7 Al REALE. A /7 malloc ()
Ml free (), HAMEE Python WA . BL7E, CPython 1] PAIE I TAERMIEASEEL T malloc () Fll free ()
Y AR

3.16 CPython BBt At AFRERAREAE?

24 Python iR I}, M4 Jmyin 44 23] 2 Python BLHG| HI XTSI A B BRERL . ARAFAERIAG I, Wn]
RERAEIX AP OL C PEAM LAY L AL R AN T REREEY (IR Purify IXCRER) TR SN ) . (1
7, Python 7EiR H I B A7 I 2l B B D &R

AR R ) Python TEREHN MBRACLE N AT, T atexit BEHGEFT— N eR%, SRHIMERIXLENZ

317 Bt 4RI T ARSI REIESE 7

BRI B AR £ REMRAHL, (R e U AR AN . e 9 244 2 24T Pascal
records 1§, C structs; ENZEH Wi EA AFEZEBUE A VE A0 LI T 8AE A AH 5 B AL /)
LW, BN, — AN RRAER AT IE 243 i A = A AR e R

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

JCA SRR, XEWE —HAE T oA, AR B e Mo ER. FREAR, XEE
EHEIRL PAE M IR TR . A ANETTE T AAEFIL key, F I ERTAHRIEHES) 2 FAE key.

3.18 FUF=WnfI7#E CPython hscEiag ?

CPython 51| K5 Fr L I AZ K ERYRLAL, T AE lisp MARIEER . % SC BRI AR HAT SR 10 5 | A 222
AL, HAEPIBRE P OR B AR R BB K 54

RERFRTIINE a (1] BEAENA SRR/ N T I T K

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

3.19 #Zin{a % CPython ch3tIfa) ?

CPython [ SLSL BN WA B /DG 7. 5 B-RIAEG, IXAER SR OL T 2k (H Al WA
fF) $RBETHEAFROPERE, JFHSCHUE R

FHLA TAE AR MM hash O WERFOTE I DA RG0S A i 2R S AT
FREYFh-FE T RIE AR ; BN, 'Python' FMAIDAIRE N -539294296 1f 'python' XA HAHZE—
TR TP RS EI T RE N 1142331976, Bl WA R4 R 11— P38 4 P Rl I A A A7
ﬁ%ﬁg;gﬁﬁ/%gﬁﬁ%ﬂ@%%ﬁﬂﬁ ARG A, XS F I FEIR 2 HRTE - BIK O FRIRVER O(1)
- BRI

42 Chapter 3. % i+505 525 M E)&E
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3.20 Mt key ARERALHY ?

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 AN RRG WP, NIyt IR tuple (L) A1 —4ocdl, %
H 5512 LA JTaeAnAeny, Kbl DA /RS g .

EAFE i — LR R R 5 -

o WA HhE (X5 ID) S RONEER, BOMIRRI E— A MIEES B R, BRI
EARE] i

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

£5|% A~ KeyError S, PINH ATREANY (1, 2] 9id G570 id K. Sk,
M == KBTI, TR RN is .

o FEHSFRAE N IEATAR S X B, RN AR GRS AT A S B B 5IH, AR
S AR R HEATCFRIEER o

o SRSIRMEONE, EETFHPAZBECEN]. MREINSICEIBE R, R AR R — 3
MEPABRBRROBE R . Bl i — N E BN TIMALZRICH: d.keys () PHEEMEAS AT /ET LAY B .

o PRI )S, MARC N R B, MU, EAUUR AT AR HAR A TR 5 5 AR al DA
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.

WRVRATE, LA RIS PASEE XA, HRE B/ A A s AR AT DAKRF— A ] A 2 (A 2 A
— ARG __eq () Ml _hash__ () FIERIREBIP . SRIGIRLATRRAFHCE T 3 (BCHAEL T
WA EAIEHIR) A BT IR AL AR X SIS A (A Tl (BOHARSSHIIA) T PR AR E o

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

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

def _ hash__ (self):
1 = self.the_1list
result = 98767 — len(l)*555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) * 1001 + 1
except Exception:
result = (result % 7777777) + i * 333
return result

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

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

BN H AL T hash (250 K2 48

X ListWrapper BNE0L, REQAEERT 7 3 AR 2 9L R A9 0 St Rl S ek AR S0 i AR T oo B
FEVRE B SN L% FEAH 56 SR DA R R B I A 95 A i BE R A J SRAR WG A AL R RN T .

3.20. HftaF4 key MR TER) ? 43
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3.21 Hft 4 listsort() ZHREHFIIR ?

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 MWEREMSLBER T IRATIR P RIES %, X HHE T
HEFPFFaR . B, N2 Ak A I 7 419 % keys HEFF:

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

3.22 fn{a7E Python g EFISCHEREOME ?

H1 C++ Fll Java 515 F R LB 0O HIA TR 5 AR R RN AL . VR 22 A ORI A 25 15
ISR AT A B A R IR

Python 2.6 7R /il T —4> abc i, i E LG H A (ABCs). R A isinstance () Al
issubclass () RAGE LG EEEH LI THER ABC. collections.abe filgE LT —4HA M
i) ABCs #5|li1 Iterable , Container, fil MutableMapping

Xt Python, £ IS A2 B Ak T DA i 20 P 09 38 24 PSR R 3RS

ARSI CFRE ] ARG, ol DA e A — 4178 6. 172 Python At n]
PMENIEASZAT, PARROERIERR < F BN BRSSPl e L e, o T DAGE Y s
FIRfT L “HEAAD (stub)” BHUHEATRRE B, "TPABEI doctest Fl unittest BHEEHE =7 il LliE
ZORAE TR INRESE, DAt T i A7 .

I 2 AU E 1 538 Y e T — R4 B e Python 8RR SR AR . F5 B, B REMUS 3
G PR A JCIR AR P A 2 2 Jg bk . B, 1ist.append () Jy AR EE [ 284> RAI SR I
AFCER; %O VEENIRAY 1ist . append () SCBUR R EAYREIE AT % B, EAENLELE
AR AR R A S .

MEMIAEFIRFEAH, I AR RER ERARA RIS 5 T, —Fh B 88 AT A $5 A i [ 3
WIT %, B BSRTES AT S b AU 2 1 Sedn 5 IR E PR &N . 244K Python 1 SR ¥R AR T BE A
R, Agn ST B

3.23 Att4iw®H goto ?

1E 1970 4EAC A T RS A Z BRI goto Al e SECR AL “B KA ARREXE AFIARAME i AURS . A8
BIGES T, BEREABER, HFEREBIITSSZ (78 Python 2 ] 1 £ iHHIMl or, and PAJ if/else
k) FPEER ([ while Fll for i5M], RA[AEfLE continue Ml break iE4]) SLEW T .

AATIE ] DA S8 R B 2 AR ES R R FH Y “45 441k goto” o 1R N i v DA i HuAsi 4l C,
Fortran A1 HANE S IrG GELE Y go 38 goto 45#4:

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

except label: # where to goto
pass

XA SR MR P E], (BREF SN goto HMEAT . I Y IEEAEA] .
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

%{Egﬁﬁé% ENIRBEAFECN SAHTL R G5 RALRI AR O ST 2 AR SF0F, BT REHR
TFATH

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, LIRS A SLVFIXARAL . St ok, Fedfrilad il
G5 FREE SCRURALEE U o 24 restring T E AR H A, 2L TARRIMR 4T -

R IEAE 2 7 Windows B#AR4, , ITERITA Windows R GEi FIHRAE T IEARHEL

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

dir =

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

3.25 Attt 4 Python izBEMEMER “with” i&4G) 7

Python 7l with i 7 fEXF— MU BRI PATRAGE R, FEUEATIIE 2 AR B 8 R E 1 RS .
FE 5 HA LA S5

with obj: ]

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

A& Python Ht, iXARH A4 & AN -

FAtliF =, 0 ObjectPascal . Delphi #1 C++ i HIEFAS A, PRI AZ A EMIHIANE M B8 201 . X
e TSI HL T - R AR B A TR S IR I T B B A A I

Python fli I ZHARA. FSeAn] RERNEAEZA TS5 AR L. P PAZHZASHIAEXH SR 5 sl 5 1l 57 )
Mo X EEAFTCIR I A B B S E S B 2@ Rifett . &R EMhL e s i?

Bidn, KA AR E:

def foo(a): ]

with a:
print (x)

AL BRI a WAUH — 440 x BGURTE. 2810, Python HBTA AT A BB UFARRRERIX — K. 280K
P, R a B PRIOP 2L EEM AT WA 20 = WERZR, ERESTE with fARHRAH
BEI? AIARAT I, Python fA2h A BE A AT: A 064 5 Ay PRI AEE

ﬁﬁ}wﬁh&%w%%%ﬁ%I%%ﬁ(ﬁ&ﬁ@%)ﬁﬂmm¢ﬂuﬁﬁﬁﬁ%Mﬂiﬂoﬁﬁ%
H:

N

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

3.24. At 2FIGFFFE (r-strings) FEELIRFHIZR 7 45
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XM EA S FHATE LRI RN, P Python fEizf T AT A FRIEE , AR AN RA K 2T — I
#r.

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

3.26 AR AT ARZH with iF4 ?

TR, EEA o BT SO B A i A e Tk IR 8 T e WIS LT, 4 — s
POEEAAHBITRI S, AFREPBRM . ARFE, 7 with IR PRFEMRN contextlib.

closing (generator),

3.27 At 4 if/iwhile/def/class iIERFEFS ?

3 LB TR (ABC i SRR 2 ). B8 — i

if a == b
print (a)

5

if a == b:
print (a)

TR MOTIERMA 5 — 2. iR, TR FAQ MERIRBIT, B SR UMMIER; X2k
TP RIBRE A -

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

3.28 %t 4 Python ZESIRATAMKR R ¥ ERES ?

Python AVEEAERF, TLALRIS AT R FEbiE -

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

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

AN UL S 2 FEEAZ W R . Ban:

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

]
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EAFNRBEEKAVIANTCR, (HEFR EE = "ee”, "fiefoo” FI"fum” o F/2 NN FIZ5 7T DA G IX 4
TRIAIH
eV WS SR T DABE S A RS S 2 2B il

3.28. Aft4 Python FEFIRFMTAMRER FERIES ? 47
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cHAPTER 4

REEFEE 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 = Ay, 5182 Python Package Index By J2 2218, Google B HAth 9 2548 25| % . #22"Python”
b IR R R ) O B TR 38 2 R B 28 A L.

4.1.2 math.py (socket.py, regex.py %) BYiESC{ET7EYS ?

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%
Hr (fHAE Python HIg).

Python 1 (%/b) 45 =HpiHe:
1) {iJf] Python Zm S 1EL (.py);
2) fiH C S HSiASmERE (dll, pyd, so, .sl%);
3) i C 45 HE B MRS OB, BRBUILS I, HiA

import sys

print (sys.builtin_module_names)

49
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4.1.3 7 Unix chEHELE Python RIS 1T ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
H— S A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
BRAREMEE, BRI

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

TEXCHFER—A7, BNARBIEF-& LY Python ARREER I BEAE .

IR AR S A A Python fRRERS A HAAESAS , IR AT A env F2F . RIXAREY Python fFRERS fif
TEHFELHRME T PATH A EH, JLFFTA I Unix REHECSZE 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 .

HHHME, PSSR KK, TTRE 53 /use/bin/env PUTEM; k& H 2 WA AIETE
env FE/F . FERXFPIEBLR, VRATAZZIR 6 F R HIfY hack J59% (K H Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+"s@"

XA — A IV BT, B RE AR __doc__ AR . Al AR B -

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

4.1.4 Python thfF curses/termcap g5 ?

XFF 26 Unix 240 AxifE Python J5AS & 47 M £ 7E Modules - H 5% H B curses Bidl, [HERIA A &5 4
B, (W2 £ Windows ‘F-& F AR H Windows H {545 curses Rk, )
curses B ZREEAY curses ¢, [A]HHE S RF ncurses 1 SYSV curses R Z A4 hfg, Hengif .

AR FAFEE SR BOCH bR SR X ERE X MR A BSD curses BURIYIRIERS, H2
I HITTELE 19 R GERLZARA AR P L o

4.1.5 Python h#E7E34l C B4 onexit() HEFA R ?

atexit BHURHE T —A5 C Y onexit () RMIREM 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

421 E#MiX Python 12 4 ¢ ?

Python 4545 i AN HAMELL . doctest BIH ML docstring H1 -3 R G E AT , Xt He i /275 5 docstring
4 R i — 2

unittest BiHE— A Java F1 Smalltalk Iz HE 48 Y SRR A MIRAESE .

N TR, ARIARLERR T BB . R 2R 2 B R 1% ] e 2K
INEEE AR XS BOMEE, BP0 E i (RO JRaRAL e R Dy ) o BRIt
2O, R RO AT AR ) SRR AR R, X AR IR AR 2

FEFPI “am @ xR R

if name_ == "_ main_ ":
main_logic ()

HMCEAER P TR S TH

— BARIRE Y C LU — R BONAT A S B ARG, AR 1% 5 5 I e BCRAS X L4 7h o ]
PAKF L BT — ZR 50 I 1A S B g . XL SR D)5 ZOR B T AR, {HJ2 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 SEERY “fi” He, B 2GR AR ANIE 1 A H RS AR nT AZESN % H AT
S EAT I -

4.2.2 E#H docstring GIE3C# ?

pydoc BLHRAT VLRI Python JACHS o ik SCRS 747 FR R 811 HTML. Afofs i o SOR 545 53 1 A API
SCRSI)— B EF U7 242 epydoc. Sphinx t ] AR SCRY FAFHI I A 25 -

4.2.3 EF—RXRRFRE—MRE?

K Unix RETHEZMTE. HEBENITEEMH curses, {HZ curses BHKK T, MELAZE .
4.3 ZIEHE=X

431 BFPEEERZRE 7

—EZM threading B, A _thread filk. threading BRI _thread BHURMLAYR
JEREREFEL T 5 5y SR -

42. ERES 51
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4.3.2 BMEEWBRFET Afta?

—HEARB, Pram TrARERSPE. R ELRBBITRRI T, TERREEORS KX TR,
] B R PR T TR R AR O — NI B JE A sleep, 1B TEARRERE SE BT T -

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 FR AR 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@IIFFIE, fAFESREIESEGLL, DI queue
R A~ queue W5, 1hHRG—PAARAEIZATERI append — >4 E] queue XA, ELARHM
queue Xf G H LIS AR KR — BN AR R

433 WMABESHEASI TIER?

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

wE, QRARAR S G A i 2 AR, AR AT DA H 5. 1 queue BIHORAIEAE 55 REI
Queue RYEF—A T —MEAXIRMIIR, LT put (ob]) IFEIRMILE, 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 G ARE Z 5 5 Queue JHRAL T ZHE 0.

434 EHEMERTEREZEREN?

Python VM &84 Adi fl global interpreter lock (GIL) AR R —mfE] R — 4 4fiiafT. @5 Python H4:
TEFTE A Z Y& fE; ViRl DUBT X E sys. setswitchinterval () #§/E. A Python
FIFMMEEESR, KT8 AR — 4515 X ) C AR SE R 2 I 51

HE LU, BARMESREE BN PYM A58 SC B P8 2 W fRE . i ibs b, Xy 2EAY (int, list, dict
5F) WL EARRN CRIETF BAEERIE T

EBIRYL, FHEERRE TR (L, L1 L2253, D, D1, D2 @754, x. y @%R, i, jkint 2&H):

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

x = L[1]

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

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

XA T

i = i+1

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

AT G HR A AT RE SAE AT 52 (195 | VTR0 ) N SR X S R __del () 7k,
FIRER AL XM S AT R HOR O AN . A BRI, 3 T LR !

5

4.3.5 A HEEMIBR &SRR ?

global interpreter lock  (GIL) 0 #L A Python 1 i iin 2 A M 55 s LT ARy, B L) Brf
Python Ui R ATEIREE] GIL A REiztT, FrPAZ ARy Python 25 HBEA AU I —4> CPU,

1& Python 1.5 Bfft, Greg Stein Jf- & T — 522 T 4 (“free threadings” #p7T ), #I& T GIL, Ik
BEE AWMU . Adam Olsen it tAE ) python-safethread 37 H B TS0 . AERZ, H
ﬂﬁﬂil)T%ﬁ/% GIL T {8 ] TR gl BER A, XS A B R AR I ) PR RE A I R T (2018
30%) .

HXH RIRE A BEE 2 AW ds EAR G /1] Python! fR HFRRHESS RIS AL * iR *, IARZE * &
& *. ¥ concurrent . futures R HIf] ProcessPoolExecutor FHRME T — MR TV T
RARREXAE S5 53 BMCE 251, AT LA multiprocessing BHHRHEAYIEZ 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 FBHPAREUEZ RS . XN R
BOZ—FER), unlink () XA RECE Unix RGP 9245

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

HA AR PAME A os . rename (old_path, new_path).,

R FHE K SC 4, A £ = open(filename, "rb+") T HF XM, A5 A £.
truncate (offset); offset BRI\ 2 4Bl RO E. o] AXTfEH os.open () FTH B9 SCHF
J] os.ftruncate (fd, offset), HW fd B XHHAREF (— A/ DryEEAEI%R) .

shutil SIS —Sb PSR R AL, 4% copyfile (), copytree () fll rmtree ().
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442 EREHTH

shutil B E—A copyfile () BREL. ¥R, #£ Windows NTFS %5 |, B S HACHR , A
52 il macOS HFS+ 45 L[ 75/ 3, JRAEX M E AER DM . B WA G SCHR R e EdE, A0
il shutil.copy2 () AIRAMRERTRS (EAZ4ATR) MNEA.

443 EHHEE (HBA) —HHIRE?

PRGN — BE R, BT struct B, ARBUIRAT DASEIREL & T RE IR a2 E)
WP AT R IS Python X4, 2 ARK

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").
R(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, MAE bytes MR,

4.4.4 {l}F os.popen() BIBHEEAHEE R os.read(), XRHATA 7

os.read () @ MRZ AL, BEMAE SCIHMAAT— T/ NERBER RTINS os . popen ()
BRSO GE, NN open () JTIRIR IR —FE. L, WIREMN os.popen () £l
FERETE p R DN FITRITE, AR p . read (n) .

4.4.5 E#ifE (RS232) &0 7?

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

%FF Unix, &% Mitch Chapman & fifyiG 1 :
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 HftaxiF sys.stdout (stdin, stderr) HALEHIEEXEE ?

Python S #Hxf Z J&—XHIK)Z C SCHARTFN R Z S .

XFF7E Python Hili it N EE) open () BRELANE I ZECCIEXTRKUL, £.close () M Python [ B
PRC T KM, HH KPARZN C SUUHIATT . HE £ P i i i, Al si b o 5 aliad 3.
B H17T* stdin, stdout 1 stderr 7£ C "1 (7K (7, 7E Python Hrts 25 E AT MBUREIRAL PR . 51T sys . stdout .
close () 24§ Python [WSCAXTRARIC N XM, [Hi2 T4 K5 Z KB SCHHHRAT -

PR PIX =35 C SCHHRFF TS, B BRI ARG S f 2 e (e, X ] BB 5 mi £ Ab 3 1/0
W) 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 4R1E

4.5.1 Python thiy WWW THE{tA?

Z A E S 2% F /i internet Al netdata X PIEEFI N ZE . Python A K ASLHORHAS B VR H EEAR 55 s A1 %5 7

i web 245,
Paul Boddie 445 T —14 7] FIAEZR MRS, 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 ZE3f1 T—414 5 Python web $E A SEH 4 1T o

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

AT EE T POST FREEARPUM 51, G A2 AR BE R BLA g ?
B, XBEE—AME urllib. request K& AH] 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, R TS AT POST #fid, &) FAFRUMIEH 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
#7 urllib-howto ZREUFE 2 7R 61 -
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4.5.3 £ HTML JREER T AR ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 EfER Python BIZ A& xR ?

] 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

1 Unix 240380 DA sendmail, sendmail F2 /711 (7 BAE AR RGP A—FE, HHHEFE /usc/1ib/
sendmail, HHIEFE /usr/sbin/sendmail, sendmail T} 10 <X ARAE FrdsBh. AR R 64
IS

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 By connect() Fi:xEHFEEEZE ?

B select FHALPE socket F4 /0,

BLR 1 TCP 82 A PHZE, R TTDAKE socket B R AEPH ZERI . XA Y /RIAT connect () B, FRRFELA
SERISERLER: (AN 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 () HEREEAIERE. B Kk E errno {H., I TR, KA ARG

R H connect_ex () -- 0 8f errno.EISCONN /R8O & %R - BUEEARW T PR L socket 14 45
select.select () RGBT RG] E,

#ril: asyncio BHUBR(L Tl M AR KRR, RPN E A ZEM M AU . =T
Twisted FR2— T H IR+ & B Q% .
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

A1

FrufE Python A8 T B T REFLAYMAFS 42 5 4l DBM A1 GDBM . BRILZ AMNAH sqlited bk, ZAWiHLp
BT — AN B TR X R BB .

REBRAZ BRI E 430 &R Wi ghife wiki TR SRECEZ/FE .
4.6.2 7t Python hin{aSeELF XL IR ?
pickle FEALERA—FhARNE M T s TR AN (RARIMRAN BRI B RAFHTIT IO SCIE . BT

B ZRIARPY), IeAh shelve FEAHURT ] pickle A1l (g)dbm @l 6 54T Python X R iH5 A4k
T

47 BERKF

4.7.1 Python diE#E4 pREHLEY ?
random FRAEFFRLHSCIL T REBUACE ALAS , BEFTRIERS i

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&[A] [a, b) RJE] ) —HEZUEL
* uniform(a, b) i&[A [a, b) K[ALZ [ HTF AEL
e normalvariate (mean, sdev) fifIEE (FEHH) 204 R%FE.
A — L R B E R T SN TR,
* choice () MNAEMTH PREPLERE 1 ITE.
* shuffle (L) SMFIRMATIEIEHE, BIRFHEEHLAITEL.
A5 Random 2, ARA] AR HSLBIML, R EIEZ AL FEALECE s .
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CHAPTER D

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

S, ERAE C POl R AR, R R AR N BRI . 7SR extending-index HA I
.

REHH GG Python 5 R X 4~ 28

S

5.2 AILUER C++ ESEIZBECHRHD ?

ey, FPAMA C++ HisZ CHYZIAE. 1E Python include SR FICE extern "C" { ... }, JF1E
Python iR G I8 I 104 BRECZ BT EL extern "C™ o B A 4R sl S C++ METHEA 2
— MR

5.3 C1R¥E, FxAHMERE"

H5 1 EHY C I RAREHEE, R T Gy I,
Cython JHCH Y () Pyrex 2 He A2 BB G Python T AL A C AU HIZIF45. Cython Al Pyrex
{475 A M1 5752 5 Python ff) C API HITT 44 547"t

W RAR S T HE 28 Y Fi R FEAE C or C++ library for which no Python @19 C 8 C++ JEMED, T PAZ
A SWIG 45 T H R AT 265X 28 2 B BRI s # . SIP, CXX Boost B # Weave 12 Fl T3k C++ 1%
BRI E.

59
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5.4 tn{g £ C I T(EE Python i ?

AT I 48 A 1 B 5 2 K $RCh PyRun_SimpleString (), BE#HZBEANFHFH SN THEMK
B main_ W _EF SCH AT I AE BB IR [0 T AE KA S (BLFE SyntaxError) Hf iR [H
1o QRARARE T Zn 4, W PAfE A PyRun_String(); J§7E Python/pythonrun.c & F
PyRun_SimpleString () M.

5.5 tnfa#E C hIHEE Python FKixXK(E 7

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

5.6 #nfaIM Python & higH C BI{E ?

XHR TR, i@ e, PyTuple_Size () RrR[FIHKEN PyTuple_GetItem () KfiRH
RS ER. XA RWA LRI KE PyList_Size () fl PyList_GetItem().

XFEATH, PyBytes_Size () RaRBHAK LN PyBytes_AsStringAndSize () Rgfh— 45 H
AR R85 . TETER Python FATHEXTRATREA S FH AN H C Y strlen().

TR —DRRIOFM, HEEMREAN N NULL, RS PyBytes_Check (), PyTuple_Check (),
PyList_Check () %%,

A — AT Python X411 15 )2 4% APL, Sl FriE g g 2 04 fit——3% 2 Include/abstract.
h TN . BRYF# A PySequence_Length (), PySequence_GetItem () XAEAYHE K 51T &P
J51) Python JP A HEF 0%, EANA AT {5 47 2 HAth A H A PB4 (PyNumber_Index () 4§) PAK
PyMapping API H i) & Pl 4545

5.7 tnfafE A Py_BuildValue() 82 {ERKERITTA ?

AEPA. WiZ[H PyTuple_Pack () .

5.8 InfaM C iHRAMRIIFZE ?

LA PyObject_CallMethod () RBORIAMIEAN M RIERETIE. WS ikt MBI
% KMl py_Buildvalue () BB U7 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
) Py_DECREF () b,

BT A SCAERT G 7 seek” I IEFFAE ASEL 10, 0 (fBE SRR EEA7E):

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 — M4l h SRR, TR ESHARE, W
ARG N0”, TR AN SRR, WHSRE S TRIES S, fnro”.

5.9 tn{aifsx PyErr_Print() ({ITENZ stdout / stderr BJ{ETAE) BY
Hith ?

1F Python f&gH, B L — 1 Frwrite () HIERXS . BT LRIREL sys . stdout fl sys.stderr,
}Jﬁ)ﬂ print_error 5% # H & FLVFARE RIIFLEIZES . FEICZ )G, e RHEER) weite () HEFTSAT
OBzl

WEX — SRR R 2B 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 4EHIIEIR 7

ARATPAGE i 0 7 sRAT — R TR S (5

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

HRB M AT (EVEERAEAET sys . modules 1), KAVILIELL: Z0E FULA AT
[] sys.modules ["<modulename>"] MHMH. T HASEEIID AT 64 238 |
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>");

M PyObject_SetAttrString () AHLH AR S E 2 v DA .

5.9. tn{ailsxk PyErr_Print() (S{3TENZ stdout / stderr BJ{EANZT) BY5H ? 61
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5.11 #0{aq7E Python ch3}#E C ++ W& ?

WRIAREITR , ATARERF 2 T3 FEhi LBy a2 " 9 RS A" STRIR AT T 5 ZEABE 2%
T Python iZ1FI REEAUL, C Al C+ FEARBA RKIY KB I E G —A> C 451 (355F) FBUA AR
Python X 5 1) SFEM [ R T C+ R4

HRC+ [, WSFCIRES, RHikh Lkt ?

5.12 FfEM Setup XHEFHMT —MER, Hft 4 make RYT ?

YRRETF L NATAF G, WA BATAF, WM R R, (BRI — L5 HRY shell i
ARG, 10 HIXA bug /D, BEARAERLX 2RI )

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 FAATE Linux R4 E%miF— Python {51, {BEHR/D—LEIH.
At A?

KLEFT ) Python IR AANM 7 /usr/lib/python2.x/config/ H3%, % H %P 4415 Python

PR T RE A S

XTF Red Hat, %% python-devel RPM DA B ZL ) S04 o
X}F Debian, j£4T apt—get install python-dev .

5.15 MRS “WATEE" 1 “WATLH"?

A, AE; Python L HAMFRESAYITR, TEM AR (FIan, GEEAT “if” BRIk, Bk
B RAFE S =AFAFE15), il MESeR, HA5 AT, SERIZ I — R TEAR S DEH E -
1 Python w1, BRI DAREI] codeop Bk, XML ARH BT AT . BN, IDLE g6t 171

TE C AT IR Y B ] 525 35 2 W PyRun_InteractiveLoop () (AIRETERMAYLAEH) ik

Python fiBEas N AL BET A o AP DA E PyOS_ReadlineFunctionPointer () fgm & B & L
AFEE. AXELZIIR, 550 Modules/readline.c fll Parser/myreadline.c .
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5.16 Tk FIHRTE LH) g++ fF5 _ builtin_new 8;  pure_virtual ?

LESINE g ++ PR, WAUE B 44 Python, BT g ++ FHiEEHE (7F Python Modules Makefile
WPt LINKCC), K4ty R (Flal: g++ —-shared —o mymodule.so mymodule.o ),

517 GeRRIB— 1 X&R%E, HPWIRHEE C Py, MEMBFEE
Python chsc3il (5140 447% ) ?

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

Boost Python Library (BPL, https://www.boost.org/libs/python/doc/index.html) $2fik 7 —Fh M C++ AT I ERAE
7720 (RMARRT ARE ] BPL SRk C++ B ESE).

5.16. N4k BIkE LAY g++ FFS _ builtin_new 5 __pure_virtual ? 63
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Python £ Windows _E i Il j5) 21

6.1 FEHTE Windows TizfT— Python 2% ?

XA —E AT A, ISR E 2 B AE Windows [ AT s TR R I 5, — VIR 5 W5
ARG, VRV BN

ERARAROE L PR IBOT R BRET, 5 AR & ALY a4/ % 17 H 4 A\ Windows fiy <. il #1
DUT, AR DA A i8R emd SRETHEXAE N 1. RN IZBER A BURE 2R3 Xk 1,
PR B A Windows ™ iy &P/ 4F”, Bl H B REARBRXFE.

[C:\> ]
BT FEETBESANR], 17 HJST A A RELA HABAR T, Fro MRt & BRI R AR 7S -

[D:\YourName\Projects\Python> }

HR I P 2 B B 5 AR ) R G BT 5 RN e B S . MRS 3N TIXRE— R S, BT AT 4G
i&4T Python B2J¥ T »

Python I 24 73 Sh— i Python A% AF 25 AORE PR AL B, MRREAREREBUMIA, TLESHFN T, A
JE AT F AT ARSI TVRIIRE T o BT LAZE AR ZEHE R RE AR R AL PR Python IAIE?

Ho, WitRarSmE HREERE “py” AR AT RMREAS . ARARITIT I — a0, Sl Ay
% py RJEHE 7

[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 “AZ TR 1T, BCRRORARTT DAAZ I A Python RISk #3532, JFAE (5 mITHOT
FEEAT. /2 Python JBRAMIIREL . My AJLAZed s o A A
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>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

Vg N0 A B AR Y 1 5 0 v B W] AR i T e . AB 45T 52 B R Python &350}, M exit () Bk,
W EA ctrl BT A 2, 251 Enter 3R 1] Windows #2445

AT RE R BULETF A S AT SORE— R I TF45 » ST A2 A » Pyihon 3.x » Pyihon (4 4-17), JEATE IR £kt 31
A >>> BURMB N . FEHZ G, R exit O BEHE Ctrl-2 QARG 2.
Windows £ fERCNE HETT—A “python” @94, ELLE (R LARRERI M B2 E:

BAEFRATVAIE py v E2PER%, ATPA%IA Python AR T . R75ZE4R L Python JHIAS (26 X i 42 sl AH YT
HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR MM 3 H AT, HARDA
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 HIATIHT ?

7£ Windows |-, #5if Python 22 F2) 7 CL K .py §7 24 5 S0 2EEY (Python File) #H JCHK, I 1% e 2244
BLZ TR IFT a2 (D: \Program Files\Python\python.exe "$1" %), iX & PAMFIALE
RPN AF FAER “foo.py” A INAT. WA BRIE A ] B b AR A “foo” T TG i A SCHY B 44 SR Hh
A, WITEERE . py 7S] PATHEXT S5EAS .

6.3 Htr4FHti& Python EF&EEIEIR 7

i %, Python 7£ Windows F RN, (HIE/R A HE 5K i Python S ARTR BARK I A A BE /B 5.
LN, AR AW EAN ) Windows R4¢ L, Python ATn] DA TAERHRAS .

W FREAT BB T AL A SR B IE B U B o 2 RE RE ST R TC B M0 SO AR G0 i A 1
Frommy, —LRFEINA T 2 S EON B B RS IT 8 . TR IR R G020 I AR A P I T
R EILEN R R ECE . SR, McAfee R EIE N TMPTA X RSV, &7

A AN T

6.4 FEHER Python BIAFI{ETRITICH 7

TS 4o 7T Python fip A4 3 At s 4709 #5427 ¢ 286 AT FIRAE BT AT SR T RGBS
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6.5 *.pyd J(###1 DLL XXF#EED ?

S, pyd X AL, B2 WERIRG — 144K foo.pyd 1) DLL, HEABEULHA—1 K
B PyInit_foo() . RJGMRAIPAYRE Python {5 “import foo” , Python ¥ 2 foo.pyd (DA A foo.py .
foo.pyc ). WIERILEIE, FF2M PyInit_foo () RUIHILE . AR K exe 5 foolib H8E, I AiX
25230 Windows L3R 7E4E DLL .

B, foo.pyd I8 %1% PYTHONPATH , 5 Windows ] T-1# 2% foo.dll [ &2 ANTE . 4k, foo.pyd
NEFAFAERIBITRIATRT, MUSRRGAE TS dll 8, WIS A, 248K, WSRRA inport foo
NFZ%E foo.pyd o #E DLL Ht, ##EEAEIRAASH ] __declspec (dllexport) i, FE.pyd 1, HEHETE
n] R E o

6.6 ¥ .E#I& Python gk \— " Windows 2% ?

1. Windows I F 2 i A Python fERESS AT AR S5 40T :

1. 1§ ANBEE R Python 4k B /R 11 .exe SCHFH. ¥E Windows |-, Python wi%l&—> DLL PAfEALFE
SAAR G DLL (i, (X2 /e BARE R AR S A SR I XKL, ) IERPE, Mi%2 s
3] pythonNN.d11; BEl#HZHETE C: \Windows\System 1, NN J& Python {45, 1l fn%k
733" f{3& Python 3.3,

T PASE R PR ) X2 ) Python o il 35 e R IR 462 8 pythonNN . 1ib , TTEATHY
PR A HERE pythonNN . d11 o (—fBiiHH: python NN.1ib 2FFiffY “importlib”, XfpyF
pythonNN.d1l . B THEANITS )

B AT B A B A R b R Ak T AR R I, — UIERAE B AT B R A AR AR T b Zi ] Win-
dows ] LoadLibraryEx () F&/)¥ Il # pythonNN.d11l . fUCAY I8 0675 i A # ] Windows 1)
GetProcAddress () BIFEIRIFAFEEIT ) pythonNN . d11 HEEFFAIESE (R Python f) C API ).,
7 AT DA I S48 £ XHE AT IH A Python C APT Hri il C AU 2 HAY .

2. QERARIRGE ] SWIG, IR AR 7 5y O # — AN (0 15 1 H A B8t A1 5 35 T i Python Y™ 9 A
B, SWIG KN ARALBEFT A B ANTY . 494 1EREEE B AR .exe SUPE4 1 C UG (1) AR
Jeitatd—4~ DLL 3CfF, Xt fb 7 el .

3. SWIG K —A> init pREL (—A C pR%L) , HAI TP RS 2 PR, G, s 4
FR/E leo , W init PRECRFBEFR A initleo() » QISR SWIG (5235, W init pRECRFPEFR A initleoc()
o XA T A R FA S 20 1 B B 2
PRAT DAKE IR 2 i) C RS 42 5 .exe SO0 I PR 2 8 00 46 4k bR B4 W) T X5 48 5 A Python
D258 A R RIC L. )

4. FMEZ, WATRAH AT RIS 5 i) ih 4k Python fiRRELS .

#include <Python.h>

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

5. Python C APL{E{EB/- A, AL R MSVC 2 SN R4S FI THU 22 python dll | 3k 22257
.

P 1 2 FILE * SR PTIERY 200 UL i as PR rp AR AT, D B2
#rt struct FILE MREHS AR . ASLILR A B KX LEH AR Z L R 4L

W 2 FEA void R EUE ARy, SWIG 242 i PA A :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobj;
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Py_None 2—1%, B3 B R%F pythonNN.dIl #1445 _Py_NoneStruct {45 22 8HB S5 5 H o [FERE,
AR RHAE 22 Jrise a A FP . K LIRS R 4y -

[return Py_Buildvalue(""); ]

ﬁﬂ;ﬁﬁﬁﬂﬂ SWIG i stypemap fi4 H A #EATH L, (AFRIIEMHIETAE (T2 —15E4m SWIG

)

6. fiiJ] Python shell JHi74< )\ Windows [V JII 27 N B # 37, Python fiRE g 1 A2 — A F 250 AEAHY
7RIS T AR B D R GE. M, R (8 wxPythonWindow ) A% EIE—4> “AHL”
FEARTT H o FFIZ 5T L R E] Python fEREARRZAE S . AR AT LAKE Python [ i/o g [ B STRFEES ) _ A
Hoxg, H IR AT E—LE read() Fll write() Jr¥AHY Python Xf 5 (7ed" JBHehiE ().

6.7 Wil mig2E A EAEHET Python [RIEEFIEA tab ?

A FAQ AHLfS I 1 #4F, Python FEXH5Eg PEP 8 , k171 Python fUISHERE 4 2545 X t1)2 Emacs
python-mode ERIAMH.

AT gnbEas 1, IBA TR SEEE MR TR, MSVCYEX A 4R H, HHMRES I E
FAFE TS il Tools » Options » Tabs, %} 3255 “Default”, & & “Tabsize” FiI “Indent size” % 4 ,
TFEPE “HRATH” e .

WARTR A TR AT B4 T B S 2% R8T, Python £25]% IndentationError B TabError . 4
AT PAIZAT tabnanny i DAL AL SRS £ H SfA%

6.8 INAHEAPHENIRA TEERE ?

B msvert Bk, X2 nifEf) Windows L g A, B TP kbhit () HI TR
A B PN T, PAS geteh O JTFIREC AN A H 0 2 .

6.9 Fizin{aTaRRERK api-ms-win-crt-runtime-11-1-0.dll &% ?

BORFAE B 1 2 2025 S0 THTH) Windows 8.1 BB IF 9 R 4E I £ T Python 3.5 Je JERIMUA 1. ¥ ei
BRI BRI RG2S LB RN T, SRR3R ARY , 387717 Microsoft support page FREUA 5
Fah s CBf i w T 95 %
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CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BERET R D
7.2 Python it GUI TA® ?

Python [ #E 4 0 45—~ 48 ] Tel/Tk FRAFSERT T 7 XS 8 11, FKO8 tkinter o X W] g2 e ¥ ) & 4%
(B EFERZEL Python (1) HEH A AT o) FIEMI. XT Tk (E 2 EE, SRR mIEARDEY
=H . L Tcl/Tk 051 . Tcl/Tk 7] PASEA A E] macOS . Windows F Unix “E4& .

FAEZ PP, BARBORTIRAY H AR . Python Wiki _E2{E T —A> B5-1-65 #1113 L& /) GUI HEZES)
o

7.3 753 Tkinter fyi5Ea

7.3.1 REH “FHLE" Tkinter BFE?

Freeze (BN “UR4s”) &—MHRAIEMSI N AR TH. 24 “Y%R45” Tkinter BT, BFIFAEZE
HIRENS IS AETT, PERARFAT A TR 2L Tel F1 Tk FE.

— R SN AR 5 Tel il Tk JER] 2 %7, HAEB T A TCL_LIBRARY Fl TK_LIBRARY
B AL AR I BT ALE .

AT ARG EOEREMNLB TN HART, ok FZER) Tel AW TR R AN AT . — MO Fh s
M T EN SAM (i s/ A5 H), B2 Tix 40 KR —5R4 (https://tix.sourceforge.net/).

TEJE ) SAM [ N A9 8 Tix, 7F Python [if) Modules/tkappinit.c FIEMIATAT Tclsam_init ()
SESEBVE A, 95 libtclsam Al libtksam #5682 (W] REH BT HE Tix ) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1 Windows PAZMEF-& b, R BT LA LR EEDIRYHEE— TR VO 1%, Tk H5 Xt
B XtAddInput () XN ATHH, B FREFEREEM— B RS, 2407 DA —AS SCH RS 25T 1O #fE
B, ZERECEEA Tk B9 F 538 . 2 L tkinter-file-handlers.,

7.3.3 £ Tkinter pEHPEARTIE: AHtA?
AEENTEI AR DA bind () Jrk S8 EIBRH TR AL R I e IR
Ak,

B LR R, ISR R “BR AR A . THAE Tk SCRY 4R focus $54 . JlH—MEMFEEIR
3 AR, TENEIRAENE (MARARE: #AF takefocus PEI) .
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CHAPTER 8

At AR EZRET Python 7

8.1 4= Python?

Python Jg —MEEFIET , $OFZNMRFEM . BN AmrEr 2 N TREEAT], S TET
Google. NASA Hly5- R A8 A R IETT 2N S

ARARAE 3] B £ Python, &% Beginner’s Guide to Python.

8.2 At aBMEi ERIET Python 7

WRARATCAHRE F3h 2050 Python, (HEANHBAE TARAY AN |, 3% BAT—2En] REAY A

o T REEIX B F A A b 7 PR AE S ) AR T 2R T, RSB — R UE X G T e T
Python,

o WU B2 5 =07 T AR AT BE R Python B IS Il 77— Python. AR TR AMRZ
Bl GULARR . MZgHiessas. A RLIARSE .

+ —28 Windows ] i3 | Python. R85, FA1T fi#5)] Hewlett-Packard 1 Compaq i) i1554L
£1 % Python. 4%, HP/Compagq [1)—4645 8 T H /2 /| Python ZRE 1.

« 25 Unix EMBAERSE, W macOS 2% Linux ZF7H, #RERIAZSE T Python; "B 7EE
LA

8.3 F:HEMMBR Python I ?

XTI 2% Python (¥
WEARA NEBN 43T Python, RATATEARSE W ERFRYTEOL T L2 ERE . 7E Windows H, W] fdi ff]
IR R AR EE

U0k Python SRYFT20 =J7 I HARSY, VRILREMIBRE , (HIRLAR - RE A REIE R TAE . AR IR L
R 14 ) A5 1 AN 2 EL M Python,

1R Python >k H TARMERAERSE, AHERMER! WERMER 7€, AEA7H Python 5 Ay TR JoyA TAE,
Horp BB T AR AR AT RE T BB, R Bl AERG 2 A R GOR B M Bk Python B AR i
R

7
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APPENDIX A

RIEXFERE

>>>

A AL b ERIARY Python $#/R4F . LS IR T RELASCE Ty AR AR BLIATRORE B AU IS 2 1

HAAT AL

o ZH AL b A ARPIRACHS AT ERIA R Python $&/RA, GLih: FEaba QR , piu o
ZW (BT 465 SR =E515), sugiiE— MRtk ZE.

e Ellipsis NEFE.

2to3
it Python 2.x AR5 %44 Python 3.x fAASH T E , i MRATIRGD, & IMEATRT, Ab3mas K 250
F WA A

2t03 WL ETEAMEE T, BHRAZ O 1ib2to3; 424L Tl AT 45 Tools/scripts/2to3. M
2to3-reference.

abstract base class -- i 3R
G IR ABC, J@Xduck-typing fRhFE, EHE T —FpE O B9Er =, Mz R AT
Bl hasattr () BN FRMEE AR (FIIEEH BEAR ). ABCHIA TR, X
I FEoR 5 HAZE, (HAMBER; isinstance () fil issubclass () FIAA; FENL abe fHSC
4. Python HHrFZ N E I ABC HI T LS5 (fF collections.abe Billr) . % (7
numbers FHH) . i (7E io B ), SAELARAMESS (£ importlib.abe Bidr). IR
AIPAEH abe BiHORAIE 5 O i ABC.

annotation -- biif
KERBIHAZ G KEtE. RPUESEORIEMNARS, BAEIER &= R .
JeiRAE R AREAEBA TR T U510, (HA R AR & R R A B B ARTE 2 70 BRI . 2SN R £
M __annotations__ 4F#ikJEM:.
2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI INGEWE N, AiES W
annotations-howto | 8 AR Y 3 s i .
argument -- 5
TEVE T BRI AE 25 function  (8{method ) WH. S50 RWifh:
o XAEF A AEREAH TP RNEAT A PR IRAE (B name=) SFEAE A ETERTHANA ** 19T
W EE A Z8BIRUL, 3 F1 5 FELAURXF complex () M H )8 T XEFS5
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complex (real=3, imag=5)
complex (**{'real': 3, 'imag': 5})

s AL A AET KB TSES . MESEOT T SEN RN ITK LA L/ 85 VR wih
WA * Witerable BETCEPAL A . 2BIKUE, 3 F1 5 LA NI PR T ES 4

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

BAL L PR R B RS B A RIS calls —47, ARARIEE, FEMTFi
AT FoR— D BHG AT O 2 WA XA 5 P B

15 Wparameter RiEFFLH , # WS 4505 7 409 X 5] DA PEP 362,

asynchronous context manager -- 535 |- F 3045 PRYS
AT Gl 2 L __aenter_ () Ml __aexit__ () H¥ERXT async with iFA] IR IETT
. o PEP 492 5] A

asynchronous generator -- 535 42 % 25
IR [B{E “Aasynchronous generator iterator IR . B-5MH async def & L ERBARAMLL, A~
2 e FEaE vield #BAX =4 —FRFIWTE async for FEHHEHIKE.
WARTE 238 50 AR s R g, (BRSO I NPT BE2 48 75 A B RS . WIRFEEE
FARBME , EEH AR AR L.
— AR SRR GBS await FIAK B H asyne for AN async with iE4].

asynchronous generator iterator -- 5335 1 i 73 {0 2%
asynchronous generator ERELHTBIEAI X4

WXt J& TFasynchronous iterator, Y4 __anext_ () Jy¥EREH B2 R B —A 0] EE R0 4 SR P T
S A AR R R BUA B T —A> yield Fikx.
BAS yield IGHFE A, 0L ERITRGS (RI5)REA RN oy 58)) . 4% 7
WA MR EEREET __anext_ () PR B HA TSR R ARIKERT, B MBI &gk L:
AT, 20 PEP 492 fil PEP 525,

asynchronous iterable -- 525 0] G4
— A0l PAFE async for iEAHME AR L. LAEAEMN _aiter_ () F¥EIRE]—
A~asynchronous iterator, fj PEP 492 5| A,

asynchronous iterator -- 5525 %03
— AT __aiter () Ml __anext_ () HFYEMIMS., _ anext_ () MR [E|—" awaitable
W4, async for PR ERERN __anext_ () JriER B W SRR R B2 HT [ A —A>
StopAsynclteration B . {1 PEP 492 5| A,

attribute -- @
KIREN— X R, WE AT RIEXIEAFOET I H . 20RUL, WS o BAJEME a WAT
DA 0.a KEIHE.

MRS G AV, FEARPE LN identifiers [ EAR RS FRITAE— DX G0 J@ M2 AT AR, 1 40 )
setattr (). XFERYJBIERFICEME AT RIXACRTIF, MU AtEid getattr () FFREL.
awaitable -- n[55EFE%} 5
—AAHE await FEX NS . WL coroutine 82 BA __await__ () FERXNE., &
I, PEP 492,
BDFL
CRBATZEMBET WP, B Guido van Rossum, Python fA1iE % .
binary file -- — k] SC 1k
file object REASHEE 7 A2t %o BB SCEFRO B TR HERIBER (' xb L twb 8 rb+ ) $THF
M3, sys.stdin.buffer, sys.stdout.buffer PAfK io.BytesIO fil gzip.GzipFile
RSB

7S Wiext file T REEBTES str MRIYSMAR S

72 Appendix A. RiEXEBFR


https://peps.python.org/pep-0362/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0525/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://peps.python.org/pep-0492/
https://gvanrossum.github.io/

Python Frequently Asked Questions, Z{ThREZ 3.12.2

borrowed reference -- fi5 A 5| J1]
1 Python 1) C APT v, fEHIGI M L5 1, HHZN RN ZT I H . anfxt
ZOEH BN TS B — B TR e B, B3 liicds T ARS R G B e )5 — A strong reference
R E.
HEFEAEborrowed reference M Py_INCREF () PAKFEFEHbELI Kystrong reference, B5dF224%ZX15%
TEEFEMEA G A G — R Z a5 . Py_NewRef () BREUAT ARE AR ATE— A8 strong

reference.

bytes-like object -- Sz %%} 4
% #¥ bufferobjects 3 H fE5: 1 C-contiguous LB HI% 4 . XIEFTE bytes. bytearray fil array.
array X%, PARFZIHE memoryview X5 . FATBIX G A2 Fp AR EIE R X
SO VECLIE RS . PRAF A SO A S GE A B R R .

TR BRI BB . BE R A SO PR TS AR, WA
LHIPI T35 bytearray L bytearray i memoryview, HAMREESR —HERBRAERT A
AT ¢ RS AR T4E bytes LI bytes AR memoryview.

bytecode -- ‘¥ Yifit}
Python J§ AT 29 413 A F 1R, B CPython f s H1 3/ Python 27 N ERAAS . FAridid s
GATAE cpyc SO, SRREE IR PUATIR SO B R (PT DAGR 25 U BB G e N RS ) 6
P W BE S B TR T R A T AL S B virual machine 2 .o {7 ANR] Python FE U
WL ER AT A — @, WA—EREFEA[A] Python FiUAS b 34,

T FNR AT LATE dis BURH) SO &R .

callable -- W] & % 4
AL G2 v AP TR s BT 4, v RERTHT — B8 (B Wargumenr), i DAF i

[callable(argumentl, argument2, argumentN) ]

function, B FEE|method %, BT RBANE. LT __call_ () FEMRNELFAWET
CIRG)EDOE

callback -- 1]
—MERSEAL A PAH DATE AR B FA I 209808 F () 1Bl R

class -- &
AN P SO R BIR . 288 SCGHEE L B X R SL B T ER e s
class variable -- 23725 5

TEZE P E AR R, T HAURAES MR G B (AR AEZE R L Bl B D) -

complex number -- £ %
X SRR G, Hoh Ay B AR 3R A SRR — AN R R . R RO, (-1
WP AAR) BOSEREEL, BEAEREFETE N 1, FE 1RSSR 5. Python W& TXIEEM LR, R
TR R B —A 5 5%, Bl 3+15. 533 math B Py 4 1t i 48 $iiR
A, A cmath, EEEHE AR SR EEE R . MRS LEE, ZREiIH
I A A [ A8

context manager -- |- F L5 PISS
TE with igAlEdE X _enter_ () fl _exit_ () HERERIHBDRESHAS. S0 PEP
343,

context variable -- |- F {2 H:
— PR LT JE R SO T AR RN R (AR B X AL TR A SR R A i A A T R AR T
AEHA AN E. A, M7 E R38R, —MUTEET R a 2 LT3, mETF
SCAE R BRI K R ATR S AR B TIBER . S contextvars,

contiguous -- ¥:4%
— NG C & 425 Fortran & S X WON R TSN . F4EG 0 /& C il Fortran JELL) . 7E—
A, Prf 5% B O WA R AR SRR HES ], SR B IF IR R 0y . fE24E C-i&
SRR, YR AR HES B B S — R ST R4k B BB AP (HJEHE Fortran JEZ 440 h
g s — ARG methe
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coroutine -- i
PR ORI T — BB FOIRE ] DAE R — S e ATFAE S — B o R AT PATEIFZ AN H Y
AR BHBAURE . BTl asyne def {EA)RSEIL., S0, PEP 492,

coroutine function -- BpfE s
iR 8] —A~coroutine WG H AL VIMERB T asyne def iBARE X, HTREEE await,
async for fll async with 85, XL PEP 492 5] AR

CPython
Python ZRAZIE T HMTELEL, FE python.org & . "CPython” — i) F 15 2 ZE iR b 5L B -5 HoAth
SEFEIGN Jython 1Y, IronPython FH X 41l

decorator -- gy
REME R T — A RB RS, W ewrapper iBVEE AR TR B e, 2R A0 7 0L 151+
f3E classmethod () Fl staticmethod () .
R Mg Hog—PnBIERE, AN BRECE XAETE L E5E 2550

def f (arqg):

f = staticmethod (f)

@staticmethod
def f (arg):

FRERIRE S IE T2, (Rl R/ R . A 228 Mg T il 2 0 R EBCE ORI 258 LAY SC
4,

descriptor -- {{fiiA %
EMENT __get_ (), _set_ () B __delete_ () HIEMNG. Y—ARIEgM AL},
CHERI AT M S TE B A R & . GEFIEOLT, W ab RAEEL. wESMER BN
BF&FE a B FH P ERAFRN b XI5, (HUER b 22— DAL, W8 XS B i b 2%
PRAFFE IR R MRS 2 E IR 2 R B Python [ 548, BROMiX @i 2 EEERERGALAY, S5 RE. Tr
R FHIEJEME . . BRSO ARSI | 4%
KPR IVERI 25 K., 725 descriptors BY, fiiA#s 4 F5 7

dictionary -- it

— A REREA, HP AT A R B A N e . T PARATMTEAE __hash__ () 1 _eq__ ()
FHIEWIRTS . 7E Perl H1#74 hash,

dictionary comprehension -- “yzliL{fi: 3,
Ab IR — AW IE ARG ) BT B A e R T IR M 45 R M — P R R H k. results = {n:
n ** 2 for n in range (10) } ¥FER— A~ n B n > 2 WG BT, S0

comprehensions.

dictionary view -- 5= L ¢
M dict.keys (),dict.values () fldict.items () JR[EIFIRTEPHRAFIME . EAHREET
FMELH— DS, X ERE 4TI AR, R SR A . B A P 3 i 5 oy
BEIFMAFE, v 1ist (dictview) . & dict-views,

docstring -- R4 45 H
TERZE . REEE WIS — D FREX R I PR . BRI TR 29 20, (He
BRI R AR . BREEUIR ) __doc__ J@tk. T EFTHTREAY, HIER
TR G SO A AR

duck-typing -- - J3%
FE—FhgnfE XU, BRI H R R 8 2 5 A IR A2 11, T2 B R B A
FiESEE (BRGNS T MEROAANS T I A s EEM T.7) B Fam e O AR e A &
TR A RS AT T e 2 SRR T R G M2 AE i type () B isinstance ()
Tﬁgﬂﬂo (B RS 2B T A 40 28 % VRS ) AR R A hasattr () #lls @ EAFP
i o
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EAFP
SRIF ORI )" Y SCHEE « XA Python 3 F A 4 5 WUtk 2 B T 75 1 S BB MR AR AE
FEAEARE B DI AR S o X P AT PR KA B R U2 Rz i) try Ml except i), T HAH
XA NE FrE LBYL WA, & 0L T C S5 2 HAIE 5 .

expression -- ik,
AR S ME R A R OT. Bmihv, — PRI RIA o EZ O, A, B,
AR EPOAH PLE, ENTREH SR —ME. SFE2HAMEST AR, eI E S
RIRX . IBFIEARRE IV ER L statement, BRI while. WM E TiEMMAERIEA .

extension module -- §JEEibh
PA C 8¢ C++ 4B, (] Python ) C APT 3k 51 F %0 A A #4752 L.

f-string -- f-2f5H
WA £ EOCE RN EE S Ay AR B AR EA R EENA S .. &
i, PEP 498,

file object -- L%} 5%
XN AT 1) SCEERS APT (A read () 3 write () 073A) AR NZ IR 5. ARIEHAI
B AN, SCPEXT G mT AR B B SR 350 . Hoh 28 B A SO A5 1 A 1 g 1) (3 an s ofe
WA WAFZRIX, BT EE%) . SRRl 2 28R,
SEPR B3 SRR BRSO G JRbR = R S, SR = iR S DA SR S BRI E
SSFE do e, G SCAXTR A 22 M1 open () B

file-like object -- SCPEXIR} 4
file object W [R] id] .

filesystem encoding and error handler -- 3CF RS g% X 5 HE AL PR A A
Python & MERVE R GEMRRS 77 HR Al ) 5V E R G045 Unicode F 4 AtA% =5 5 1R AL BRATTAR .

ARG g A% A A RIE RE DI R RS K AR 128 AR R . AR SO R G gmtidag =0
VAL ARAIE, W) API (LRI fE2 5| & UnicodeError.

sys.getfilesystemencoding () ffl sys.getfilesystemencodeerrors () PRV #% 3k
IREUCAT 2R 48 i =X 5 AR AL B AR
filesystem encoding and error handler JZ¥F Python J2 8/ E i PyConfig_Read () HRECRELER: i
Z: i PyConfig ) filesystem_encoding fil filesystem_errors Z R .
F &2 Wlocale encoding

finder -- k4%
— e EE R T AR loader BIXT4
M Python 3.3 FRfEAE RN AL A4k i Tk 12 54X % il sys.meta_path i}, VA Kpath entry
finders fit & sys .path_hooks ffiff].
WL SR 0L PEP 302, PEP 420 1 PEP 451,

floor division -- [in] T B85 1
] R A B B R B A B . ] U BREIIE BT /. B, Rk 11 /7 4
WHERE 2, 52 RIF A HEERERE 2.75 0 R (-11) // 4 2&E -3 FH
XE -2.75 @ FEAGEIMER. I PEP 238 ,

function -- %k
AT DA 2R I HEAME R — 25 ) . B P DA HAZ A B A A4 HAE R P T g A

5 Wparameter, method F1 function 2575,

function annotation -- FRECkR:
B R EOE S 8aR [BIME i annotation

PREPR A TR 27 BIANCA T s Z A int Z2HOFHIER I —4 int {E:

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

Z: Wvariable annotation F1 PEP 484, H.4{iiA T IIGE. 551555 annotations-howto DA T i F #5
e fESE

__future__

future 1E41], from __future_  import <feature> FE/RImiFFEHE A AN AT Python & 1fi il

A AR R TEE RIS SR i Y mi A, _ future_ BEBHSCRYICSE T ATRERY feature BUH .. il
o S A BRI X AR R SRAE, RAT AR BB RS AR TN 5 O A BT 5 AR E R (5
B ) FEfTHf BRI

>>> import __ future_
>>> future__ .division

_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L ¥zl

FERCAS PR Y 723 18] 193 A2 . Python Sl 5 |V HEOM— > RERS G AT BEARERS | 114 97
PRI SRS R AT S8R IR o AT DARE T g bt il rit [ i -

generator -- 7| i 33

S [l —A~generator iterator WAL, ERRAMEEBEE, RFAETHEE vield FikRAE
Ptk — R4 for- IR B I BRI next () BAE .

SRS SR, (FER LR I R T AR AS Bk KB . MR Zh Ak X, i
eSS DY 238

generator iterator -- 2} g 25 %1028

generator PREITRIEMRT S o

B> yield 2GR, LAY A EIIPRS (BIF R RMEER vy 154)). 2% &
B s A KBRS, B MBI EARSEIAT (X5 BRI ERACHTIT A 1035 1 pR B 22 IR ) -

generator expression -- /[ g 75 K5 A,

iR ] — A EACA R IA . EREARMRBE @R 5 A E ST — MEHA R JEF for
TAY, AR —ANATIER £ ). DA REGRIAK S NINZ KB R I fE:

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

generic function -- 72 7 g %

SR AN [ ) R TR S B ] #5422 A R AP AL RSP B e 8 2l 81 B S A 2 17 32 G5 ) W
AL

YWiE 2 Wsingle dispatch RiEFESH . functools.singledispatch () HEfigsA K& PEP 443,

generic type -- {Z %

GIL

A SHER I npe; WEN 1ist B dict KRR s, AT X AR T Azt
WL S 2R 427 . PEP 483, PEP 484, PEP 585 fl typing Hitk,

2 Ilglobal interpreter lock

global interpreter lock -- 4> Ja) fR FE 734

CPython fEREAS I RT ) —FILE], B8 LR Rl — I %) U — AN LARAE AT Python byrecode. AL
I BCER R ((U4F dict FRENERR) FAFFRIIKRZ2fL T CPython S,
A TR IN D RS REAS 2 AR AT T B8, AV W2 THEZ AL B AR AT -
A, SR P B =07 R T R AR DA BT R TR ATV SR 2R 55 G Hs 4 e A B RR
GIL. BtAh, FEAT VO HAEmHi B2 SRk GIL.

QUE—A (PASEREAIR EERBUE I8 ) B AR RIS I M RIRG, X &
PR T AL PR D0 T I PERE . AR Se R Al RE DR ) FE R B S AR A 2%, AT B
HMELAZES
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hash-based pyc -- 3& T-W& 714 pyc
65 X8 I Y8 SC AR B W A (L T A i 5 A8 o R T R B LA ROPE I T RS R A . B L pye-

invalidation,

hashable -- W[I5 7y
—AXF GNP A LA G N AR SCE S A (BEFREA __hash__ () J7¥k), FFTRAR Al
MEHATIHE (BEFEA _ea__ () H¥E) BBFRR TTobA A 5. WG A X G A B A A R 1 i
L EN ARG ey

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

RZH Python "FHYATIAZ NEX SRR W A ISR gy (BIANFREF i) ARG Ay A
AR Ry (BIANTTAA frozenset) (M EAIRTCREI N AT I A2 FTWA A . T SRR SEHI
XGNPI A . ENTEREIN—E AR (RIS B O ), e A ER AR S 5
TEMH 140,

IDLE
Python (5 IETT K H2£ ) #18. idle J2 Python SRl 2 AT PR ) B AS S e MR AR R o

immutable -- s 28 %} 4
AR EEPIRG . NIRRT PRI, RGN L . AR il
—AAERE, MBRIESHIN G . A TER B S A [y i HEAEH , BanfEh 7t
H

import path -- S A ¥4
MEME (S04 125 0 ) HRmMsNR, 2RI parh based finder FIRER T A B . £AR,
IAESFRIEHE R EH sys.path, EXNRPARUBATRER B FHAR __path_ J&@%.

importing -- A
LMY Python AT RE K 75— MBI Python AURL T 19 72 .

importer -- S A %%
I MBS G WS R E T finder & T loader .

interactive -- A3 I,
Python 77— 2 B AUMERERS , RIVRW] DATERFREER AR AT I AR A Rs =X, SE RIS T H AR
i, HEARWSEHES) python /4 (WA DATEARAG T EHLIT 4R 32 B BB AH B 22 3R 0) » 7
DT AR R TR B B A B P B FH X b U AR (8 (BI85 help (x) ).

interpreted -- iR
Python —@FPfREALE T, S22 X4 IRAUET , BAAWIE B A H T i 4 s A7 1T
DA TSR o X R ME TR SCOE T DAE B AT AR S S Hb A 8 vl A TS s AT SRS
A W gn i 8Os A0 IT AEUR I, (R HAR P A A T 8 . & Winteractive.,

interpreter shutdown -- iR REES ]
TR KPR, Python fRRERSRITEA— MNRRIRSTTH B BAP BT © A B9 UR , Bl s A
BRPRAENTREE . BRSZ WM R el % Xa il % P e XK es e 555 | EHE A ag £t
AT FE XA B B AT RS n] BE 2B 2 PP S, BN BT Ol i) Z IR AN FA 3L (3 L 191
T PR 2 S HLH 45 ) .

FEREAS 5 2R P R A __main_ AEHREIRIE T IA B 58 AT -

iterable -- W[ {04t
—FHBENS B AR [ H R B XS 5 o Al BRI B T IrA P FI 2888 (W 1ist, str fil tuple
&) PASCHEEEE AR dict, Ut 7 PARARATE LT __iter_ () F¥EE L T sequence
W __getitem_ () FEMIHEE SRS .

AT LT T for MR IFZIHE ST (2ip O map (). ). ST
PRGN B G A B AL Ster O I, & 2R DXt itk T BE . S0 Fh ik 1B I T
BT TG TEEARE R, (A R R Ster O SU# F CALTZE TR,
for iFIA HEN N IRALFIIREBAE, Bl NI G 4 At FR TR B R R . 5

Witerator, sequence Flgenerator,

iterator -- JEC8%
MRFR— R R SR, EREFHERR _next__ () F¥k GORFH AR 25 N 5 K 4L
next () RFZE R EF AP, 24385 A5 dE T N5 % StopTlteration i, FIXEF %A
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XTGP EIEIIE AR, SR HE _ next_ () HERSFIRE| A StopIteration, #fR
MUAEA __iter_ () HEMKRREIZERIINEE Y, HILERRSLE BRI ERAXS, 1]
BT HATTERXS SE KT 6. — N RBERFI NSRS 2R ER 7RI AR .
ZEERRTE (BN List) FEAREER G HAE A iter () BREERAE for MRER A MR <77 A — N8
FIEAR AT QISRAE RIS L T AR H 2% R 28 23R [0 7E 2 Bl B AR R e R ] — 2R AR AR X 42
ARG E SR

W25 B EF typeiter,
CPython SBi4H 1i: CPython WA S —M LM E L __iter () MZEK.

key function -- Zt PR %}
SHE BRI B BRI RE P R A, 2 REAS AR [0 ) T HE P BHE AL R AT A4 B, locale. strxfrm()
AT AR B M AR I HE P 258 T HE P B
Python A7 ¥ 2 T HHR sui/F ] B sk HOR$E H T Rz 80 5 5. KP4 min O, max (),

sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () PA
M itertools.groupby () .

A Z Ry 0] AR — R R R BN, str. lower () HERTARAEZRE K/ NS HET R EL . 851
F, BERBAL AT lambda FHEACEMEFIUT lambda r: (r[0], r[2]). 4k, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHEREH =1

Hids. WAE HEFFAET RARERTEA G 6 o6 B s il

keyword argument -- JCEE 55
Z: Wargument

lambda
B —A™ gl expression K4 U TE 2 R R EL, FBASTET IR . B8 lambda pREL 4] R
lambda [parameters]: expression

LBYL

OEERRBRER” IESCHE . X AU S WU AR ST IR A 4R AR A A e A
SRS S EAFP J7 2GR R KRR £ 1547,

TEZ LA, LBYL X FE “EF” M BRI Z R AR AR ME S M. flan, DU
if key in mapping: return mappinglkey] AJBEH THER & #ANEZ G HAWLAE I mapping
HRSRR T key T4 . PP ETRT I I g sk 55 EAFP J7 Ok fiRdke .

locale encoding -- & & X W i #% 2
TE Unix |, B LC_CTYPE if5 5 K it . BRI PAET locale. setlocale (locale.
LC_CTYPE, new_locale) ¥ikKH.

& Windows |, 'B42 ANSIfCASTT (U: "cpl252"),
J£ Android 1 VxWorks |, Python ffiff] "ut £-8" /EMiE S Kidgmidsg=.
locale.getencoding () BI#Ef SEIRBUE S K gmiotg .
5% 2 7l filesystem encoding and error handler

list -- 1|3k
— i Python P #isequence, EIRF RH)FR, (HEHERLOTHMES P rgdmAEaER, WAoo
EIWEHEE 2250 0(1).

list comprehension -- 513k 55X,
SR PR—AN 7B H i BT B0 TR IR M S5 RS R — P BB E . result = ['{:4#04x}".
format (x) for x in range (256) if x % 2 == 0] JFAE— 0 2| 255 JLRE N1~k
B Y. FAFE (0x.) Mg, H if FAZAER), WRA#EN range (256) HIFTAH T
KA AL I

loader -- I#E 2%
ATTMBAIIIXT SR BUHE X440 Load_module () M. MMBEREE H—A>finder 12 1],
e S 0L PEP 302, X} T abstract base class ] 2=, importlib.abc.Loader.,

magic method -- Ji A J5 7k
special method W3EIE 2[R .
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mapping -- Bt}
— Y ERE AR I SCIH T collections.abc.Mapping B{ collections.abc.
MutableMapping IR HEITHIE HEMARANT SR . WRXTE A T35 dict, collections.
defaultdict, collections.OrderedDict PAS collections.Counter,

meta path finder -- JCIRIETE TR 7%
sys.meta_path B RINR [ § finder. TTEARE AR Spath entry finders FEAE FEFEABIAHH I .

& E importlib.abc.MetaPathFinder [ fEICEER B IR AR AT LI T VE

metaclass -- JGR
—MATAEENE. B LR REMAERT R, ok hveEz LR =S H0F 0] 84
&E@%o FHR T )R S R iR 5 AP 2 R — A ERIA SE B Python YRR ) 2 AR FET AT AR 28
o KA FKIEATEXATH, (4TI, JoIET RS A o ) i Ty %
bTI]E%&'ﬂﬂ:ﬂ%@ PEDIIA) H A IS INRAR L 2k BRE A Sl fl, DA 24155 .

L% S I metaclasses.

method -- J5 i
TEAS TR LI RREL . WNSRAE R S — A SR TR A, s S R B R G R 2 —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- J5 {: /@B
T VE SRR A A PR A I R R WS R DU o« W25 Python 2.3 J7 by 1
fift E 2.3 Wik Python f#HT#% T FAH X B35 0

module -- il

X5 Python RS —FPH BN o A BIHEAG M A ar 44 25 (0], PIE4E& Python X4, #4
BenT i importing BVER N 2L E] Python H1.

Y Wpackage.

module spec -- EEHu LR
— A amE, S H TSR X FAFE. & importlib.machinery.
ModuleSpec HJSEH .

MRO
2 Wmethod resolution order ,

mutable -- B 2%} %
ARSI AT ATEEL 1d () ARFREDE TGN PR EE . 531525 Wimmutable.,
named tuple -- B %04

At “HAICA” AHTFALMMR B AL, FH LA T3R5 05k e 44 MR e 1 1 1) S 2
B3 ARSI R T B A HAd R

FLepy ERMET HAZ 04, B time.localtime () Ml os.stat () WIREMH. H—4 0T

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

FLEAATEALR N ERR (Bl sl 1) o thsh, A IT4le g H MR E UM tuple 4k
I AR B T 2Ok B . XKW AT THE, siF M 1) K% collections.
namedtuple () @&, J5—MI7r2UL 2UIN—LF Lo S N B R A T4 i s ik

namespace -- iy # %3 [A]
A B R R mAZSEA R ERMNER, AN PRmEmL 2 m (FEh
2. g s Ilﬂl_ﬁﬁﬁﬂ:/ﬁ%ﬁl”ﬂeﬂ@i?fﬁ%ﬁ%% Blan, % builtins.open 5 os.open ()
AL 4% H W44 2SRRI Ay i 44 25 (8] 340 3 Ao HF A R A ke S B IR A o 50Kk 35 Bh 4 i mT sk
ArT ek, Flin, random. seed() B¢ itertools.islice () XFPE I T iX LK %02 M
random 5 itertools 4 HISZILAY o
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namespace package -- iy # %3 A4
PEP 420 it | A —P VE TR 28 fpackage , fin 24 235 [0 G 0] DA SER TR Y, HAH ATy
L Hregular package RNIa], F-NEANEE __init_ .py X,

FHA[Z Wmodule

nested scope -- {fk £ 3%
E— N GEB NG AR R 1. BN, 1650 —RECZ e X sREmT AS | RTE AR & . 153
R EANE FSER A HATS A m R RAE TC A . Jeil A B i S S 02 BR T de 9 2 VE . 28 4BLi
2R RS WEH T2 R4 250 . @it nonlocal K] FRIFE AINZ1E I

new-style class -- JiAR
Xt H BT E R TR 2 0B HFRE . R A9 Python A H, A B X2 AEE £
Python i B R 1EFK, W1 __slots__. fiiR#F. FHE/EME. __getattribute_ (). EKH
MBS ITES.

object -- %4
AT RARGS (RMsiE) PARIE XATR () BI%dE. object tig FAnew-style class 1) TR
EHREH .

package -- {1
— T A A TR B B33 U M F 2 401 Python module. MAZA G, L2 HA _ path_ @M
Python f5iH,

52 W regular package Flnamespace package.

parameter -- JE%
Junction (BJ7¥E) & LA Sk, EAEE R A2 —argument (BTERLEIEHLTR, £
MEZ). HIMES:
o positional-or-keyword : i B E 4T, o — N DMER 5 B A5 A5 AT DAVER % 42 5 At
A5, RN SHA, BRI foo B bar

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

* positional-only: {USROZE, F5E—HAEEW A EE ARNSE. (WROIETES E e R BUE
MBS EAENZ IR/ FRPRES, BIUIR T posonlyl Fl posonly2:

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

o keyword-only: {{FRFCHET, FHE— A HEEHET KB FEAMSE. (R XTI S HETTE
PREUE XML S5 R P& A2 0 B S B E L2 ARG ETE S 2 Hii—A * 2RE XL,
BT kw_onlyl £ kw_only2:

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

* var-positional: WA, 455E W] ARG — IMERRCR A GBS B RS (FE e A
EZEEZNMESHZIG) . ZAESEEAETESAFRAMS * KE L, BT HEE args:

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

* var-keyword : V7B SRR, FEE P DASRIME B AR ST SA0 (MYIFEHALTE S T2 %
BEBRZ)G). XMIESRSEESAFAMEE <> e X, Bl EEw kwargs.
TEZ: 7] DA B4 2 AT e RIS 240, W rT DA S8 T BE S 40040 BRI
% Wargument RIEFLH . A3 51 509 R 3 PRYE WA, inspect .Parameter 35, function
—35PA S PEP 362,

path entry -- B A 1
import path W —AEAI B, 2Wipath based finder F AT TG A RIAFLR

path entry finder -- J%1% A 1175 £52%
F—a[ AN S0 sys.path_hooks (RBipath entry hook) 1& [Hl{f) finder , WFhXt5 GEi@ i path entry
e IR
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2% importlib.abc.PathEntryFinder DA T D ARSI SLIAI AN ¥

path entry hook -- p%12 A O 5T
— AR X R, EAERIE A B AR E path entry FHEIBEREGIE LU T REAS B sys . path_hooks
B FER []—A path entry finder .

path based finder -- J& T BRI AR 2%
BN —FhUsbi2 &35, AIHE—Aimport path ThE AR

path-like object -- B12J%} 4
PP R IO % A T LR R BRI stx i3 Dytes W%, i
A PARE— BT os.PathLike PPAIXTHR . — A~ X Ff os.PathLike P XF 52 ] i i 1
M os.fspath () LN str B3 bytes KB RYPEIE; os. fsdecode () fil os.
fsencode () AH I RBAER RS str B bytes KRAIRLER . WAT5 2 H PEP 519 5] Af).

PEP
“Python S5 R IL” HYFLLHTE . —A> PEP e —(h Bt SCh, IR Python A IKIRMLEE, Bifl
7R—~ Python {3 s 4RIE & Holt BE B3R 3E . PEP [ 24 $ (RS 0 A 2 AR HURS BT SR SR 1 1) S P 33
N

PEP [ A Rt RO AR AU WSt OGRS S AR S 15 DA B R e 20U A Python ALV Bk 5
'S SCRIR EEDLE] . PEP IAEE A SAEAEAL I TR E S S0, I RCREAS [F E WARIC A SR

%11 PEP 1.

portion -- ¥4y
P R — AN 4% 25 1A BEAS H SR SO E S (WATREAERL T —A> zip SXEW) , HAkE X, PEP
420,

positional argument -- {3} ¥ 2> %[
Z:Wargument

provisional API -- £ API
B APL 23R 0A B HERRAEARHE P 0 7] 5 3R A MR Z AN . A 101 . AR MR A
DA ERUE, (HRBEHYARMCHE E, T BEEA% DI K1 A BRI O T 67 ) JE A iR
FWE (RRAFERRZED) . WAESOF A SR E ST - (FE APTREINA Z 71K 2% &2 ™
SRR SR B A BT A W] BB 2 XA -

2R 5 APTARE, S AARA A L el i m iR J7 587 —— A M RE A A I
HR AT B S 2R B — b ) S5 AR A AR T 5

X ARAL PSR SOV R SR T BE R 2 TR0 A I B BB BT IR . P45 UL PEP
411,

provisional package -- #7 ¢
2 W provisional AP,

Python 3000
Python 3.x A i EAIMERR (X2 FHEMA 3 i R AE RS T Rl L B 1) o A It 4
B “Py3k”,

Pythonic

AR B U S A 1 Python 15 7 S5 W KRS RIBELE , 1M AS 2 ) HoAt i = i
AR R SC B . BN, Python (%5 ] WAR S (1] £or TRAUIRPRAM P — >l ik AU R Hh (14 By
AICR . WL HAE S BA ARG, IR Python fY AT I &b 8 — B T s

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

L

TR 2 ¥ B 157 5 B Pythonic (77 34 /& X FEY:

-
for piece in food:

print (piece)

.
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qualified name -- 1 @2 8%
— AT R AR, BoR B 4 Je Vs it SO HEAN 2R, sREE B B8
7, ME I PEP 3155, XF 2R RBHIZE, BREAFRSXRAFR— 2

p
>>> class C:

class D:
def meth (self):
pass

>>> C.__ _qualname_

ICV

>>> C.D.__qualname_
'C.D'

>>> C.D.meth.__ _qualname_
'C.D.meth'

295 T 5 BT, 7 IR E & AR B AR N IZIBR I AR5 B B B A, Hh e S A )
ALHL, Ul email .mime.text:

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

reference count -- 5| it%k
MEE G A ARG AT AR, B, ALextgae ok4E” HGI T
BOKIEA S WAE Y, P AP GG A ORI . 5111806 Python ﬁﬁ%?ﬁlﬁél_ 2 /NAT LAY,
BB ZCPython SLELA—A KREETCER . BT APTLAMA sys.getrefcount () pRECER I E T
S5 4.

regular package -- ¥ Hi{0
g B package, FHIANESH —A4> _init__ .py XHRIH R

%52 W namespace package.

slots___
—MEFER NIRRT, G S B S SR M S R R R B S 9 R T A E . BRI T
RyAT, (HARBRIFAIAL ), wlf AR DRI R, BIAAE N Y AR, IF
H A8 K S
sequence -- J3- 4]

—Fiterable, TR __getitem__ () FRR LR R HTEAMICE TN, HE
T —AREFFK R __len_ () ﬁ{i WEIMFHNFEEA 1ist, str, tuple fll bytes 4.
HEERAR dict HFr _ getitem_ () Ml __len_ (), {HEHEI NS HIERS], HAE
it AT R immutable BEAS S BEEORE R ITE

collectlons abc Sequence M%%%ﬁzXTQ/\Ei%E’J%D BAE __getitem__ ()

_len_ () Z4b, BEINT count (), index (),__contains__ () fl __reversed_ () S
IAIfETf%T%DB@%@ﬁJTU\@% reglster ) R A Eﬁtmﬁﬂél_ﬂ%r?ﬂf{fmﬁgj@é
WS RPN ELE.

set comprehension -- 441 A
Qb PR — AT IE AT S i B A B e E I IR I G5 R E G B —F BB F . results = {c
for ¢ in 'abracadabra' if ¢ not in 'abc'} FAENFEMFELES (', 'd'}. B0
comprehensions.

single dispatch -- Ji4 IR
—fhgeneric function SMRIER,, HEEIZE T S EN 2B R £E1) .

slice -- Y )i
L%R@E‘T%%sequeme BB IR S Y1 R R E R RRbRiC A, AR (1 AL
/;U\ S MECT, Bt variable_name[1:3:5]1. F3&% (TFR) 7FTLE‘7EI7\11|31§H3 slice
POE-
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special method -- %554 J5 i
—F iy Python =X A /73, R A IEAS B PA TR & BAE G ANAE 4545 . X R E i 2 Fk i
HRACHIBUFRIZ . FRIR TR S0k 2 WL specialnames .

statement -- {& 41
BT (— MRS “B7) MAUSERAL. — 2B )R] AR —expression BURANHTA K EEF
ZER), BN if. while B for.

static type checker -- Fi 2RI A 2
P Python ACRY H #EAT 404, DA R Gl PF S 4R AME TR BigS L L7 AR
typing B,

strong reference -- 5 5 | Jf]

1 Python fij C APL W, 35| /248 A 51 BB IrIA B 0951 . FER) 5] i aTE Lt
M Py_INCREF () RIRHGHES | HMAEMERS | I Pli@ it Py_DECREF () SREEE .

Py_NewRef () MW TOIE—AXTRMRE I H . 85, OOFER AR5 H B 1E S e
%385 F_EA A py_DECREF () sREL, DARESS | H A .
Wi Zborrowed reference.

text encoding -- LA 4% A,
1E Python 1, —AFAFHIE—Ha Unicode fUR% A% (FEMEH U+0000--U+10FFFF ). A T AFAE B &4
—AFERFER, EREWTIME T,
FF—NEFFRIF IR — DT FINEFRAN D, TN FE I P E R AR ARl <
ﬁ’%” R
HEMARERSCARIF I Fldds, EAESENCA” UGS,

text file -- LA Lk
—FEEIS LS str WG file object. 3 H— > SCAS S S B 2 v 1) — AT ) 2717 (R B O B
Ak Blrext encoding, SCASCHFRIE T AFEASCARIR ("rr 5 "w') FTHHI M. sys.stdin,
sys.stdout PAM io.StringIO [H3LH,
JH S Hbinary file T FREGILE 5 5 20 £ B9 SCHEXT S .

triple-quoted string -- = 5| 'S =45 Ht
HWRAW =AESNGS () gEH515 () WFEFER. eNEgk SRS H—A 515
AR AT AR, HE2a 2Lk, BENAVFREFZS R NS REH LH 5[5 FE]
Z, HF H T AES AT o M AT, RS SO AT HR IR AT .

type -- 2394
R YL —> Python X5 J& TAF AR WARIGERRA —MIEBL. BHLEEX R, AT
FER __class__ J@tk, 8U2HiT type (obj) FKIRHL.

type alias -- J8%45}] 4
— ANRBR ] SGH], A8y SR R B 255 R E iFR R4
HA G2 BOE R A2 e 2 A= A% filan:

def remove_gray_shades (

colors: list[tuple[int, int, int]]) —-> list[tuplel[int, int, int]]:

pass
“ J
LA T
p
Color = tuple[int, int, int]
def remove_gray_shades (colors: list[Color]) -> list[Color]:

pass

Z: L typing HI PEP 484, HAA XS LI BRI TEAN A .

type hint -- J8%47: i
annotation N5 . KEM. REIESB0HR RMESS E TR 2RE,
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BAUR R SR ] BERY A /2 Python AYSRTIECK,, (HEAD %45 X 240 E 5 WA R EIERETE
IDE sSCE ARG b4 5 EA .
st FR BB K E AT DA typing. get_type_hints () TH, s
PR TT DA,
Z: L typing fll PEP 484, H g X} I REIG TR REA .

universal newlines -- i FH#47
— PSRBT, AN A RS AR A T A R AR & s Unix BATE5 R ZYE "\n', Win-
dows B Z)5E "\r\n' PA KX IH R Macintosh {25 '\r', Z Il PEP 278 il PEP 3116 ] bytes.
splitlines () THEHEZ AU,

variable annotation -- 25 5 bi7E
X AE F B R @ ) annoration

TERREZE RSB IERT, af m] et oy HLNKAE

class C:
field: 'annotation'

AR EARHEE TR R A o BINDA T AR RS2 int JRARO(E:

[count: int = 0 }

AR ARETEVA R TEANARRE W, annassign — 7,
Z: Wl function annotation, PEP 484 F1 PEP 526, H WA T IHINEE. 53527 annotations-howto DA T
fR M A ARYE ) B A58 R

virtual environment -- ) IA5BE
— PR M E IR BB TR PAEE , 1 Python FH PRI F AR P AE 22 B Fl FH4 Python 43 & A i A
2B — RS Lz TryHAD Python [ FIREF 94T 4 -

HZ venv,

virtual machine -- JE#J#L
— B S AR AT E ST, Python HERUUBIL TS5 15 i S 3 Fi A2 L) byrecode

Zen of Python -- Python 2 fifi
A1 Python &3t By JE M 5372, HHNTHM S X MIES . AF RN T AR
i A import this”,
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i AA

XL SRR Sphinx M reStructured Text JEA4 i1, Sphinx &—/~% M ALFE Python SCRYT 48 5 11 SCRY A I,
o

AT REEZ I ), WAETEIEE 2557, A3 Python A8 o AR AR BUf i TTmk, 5 P
reporting-bugs AFANAIZ 5 . FRATHEWUH o) G R |

RN -
* Fred L. Drake, Jr., J5ff Python SR THAEZ B, ARZ SCHIZ AR
o T 4% reStructuredText F11 Docutils {1 Docutils i H ;
* Fredrik Lundh 1 Alternative Python Reference 3 [ , Sphinx M 183 T4 £ iFa94H%E .

B.1 Python {44 SifkE

AARZ X} Python 157, Python 5 Al Python SUHAT TR, [ Python JRACAS /) % 1) Misc/ACKS 3¢
PRSI T vk -

AT Python # X (i AFNTTHK, Python A4 Ui €1 SCRS——HHAHMRAT!
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appeENDIX C

7 S F0iFATE

C.1 ZHHFrIm s

Python Hfif 22 $E M EAHLR 58244 (CWI, i, https://www.cwi.nl/ ) [#J Guido van Rossum - 1990 4f
KW, YER—T 1M ABC G & R . 48 Python 405 T2 ok B HA A 5Tk, Guido {752
HEZEE.

1995 4, Guido ¥& #:25 e W B E KB wFsE 2 7 (CNRI, I https://www.cnri.reston.va.us/ ) k%2 fhyE
Python b1 TAE, FHHEARHE LA T2 A

2000 4H.H , Guido F1 Python #%.0>JF & [ BA %% 5] BeOpen.com F-4H % T BeOpen PythonLabs B . [&]4E+
H, PythonLabs [#] J\%%%] Digital Creations (J{ "5 Zope /A ; U, https://www.zope.org/), 2001 4, Python %K
{542 (PSF, I https://www.python.org/psf/) J8AL, 3% &—% A Python AH & HITH A G 1 HE
BRI, Zope T HAESE Python B B4 i HE B I B o

A 1 Python HUAHRIETFIRRY (A KITYRAY E L2 https://opensource.org/ ) Pt b, #iKZ %L Python
JiiAJE GPL 31 TREL TR MRAE I

RERA  FB F1n FEE GPL %% 7

09.0 % 1.2 n/a 1991-1995 CWI 2
132152 1.2 1995-1999 CNRI 2
1.6 1.5.2 2000 CNRI %
2.0 1.6 2000 BeOpen.com {5
1.6.1 1.6 2001 CNRI &
2.1 2.0+1.6.1 2001 PSF w
2.0.1 2.0+1.6.1 2001 PSF 2
2.1.1 2.1+2.0.1 2001 PSF 2
2.1.2 2.1.1 2002 PSF =
2.1.3 2.1.2 2002 PSF =
22 R 2.1.1 2001 &4  PSF =

#il:: GPL A A EIRE Python ¥ GPL N %ffi. 5 GPL A[A], Ffy Python ¥ RIUEHR SLvF A A1 L
JERIRAS, T TCFRE IR BT S EE. GPL 3B 1A AIEf15 Python W] DAL HUETE GPL "R KA AR 1445
AR EHERFAHENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

C.2 FRERS( LAH &M Python B)RmF0F M

Python A SCRS ) I V7 AT 3BT PSF 4 T #7350

M. Python 3.8.6 JF i, SRS, HRAEHS SR AT R IR PSF VFRIHSAI S 4 % BSD 7T fY
L AT

FE 4 B AE Python H RS T ARG VF AT X LBV AT & SRR VAT 2 R AU — 5 . A R
AR SE RS RS TP T A a9 75T 57530,

C.2.1 HF PYTHON 3.12.2 4 PSF o] {ipil

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

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

3.12.2 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 3.12.2 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 3.12.2 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 3.12.2 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
3.12.2.

4. PSF is making Python 3.12.2 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 3.12.2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.2
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.2, 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 3.12.2, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FHF PYTHON 2.0 ) BEOPEN.COM #F ] il

BEOPEN PYTHON JF-J5 4 ] P AR 1 A

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

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

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

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

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

6. This License Agreement shall be governed by and interpreted in all respects
by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions

(BF )
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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 g5 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 THEREOF.

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
does not grant permission to use CNRI trademarks or trade name in a trademark

Cawy
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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 FHF PYTHON 0.9.0 E 1.2 ) CWI ¥Fe] il

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 3.12.2 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 Wik al S5

A2 Python B AT GRS =y AV RIEOING B, %3 B2 A S8 B AR .
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C.3.1 Mersenne Twister

YE°/ random i R Z ) _random C ¥ B3 E T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html "R, AR 2 A A 58 B RE:

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 ffijfl T getaddrinfo () 1 getnameinfo () WIDE 3 H iG] YR S04 H: https://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

EEFTD)
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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

test.support.asynchat fl test.support.asyncore FHAEPA UL, :

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 Bzt &L 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
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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 F#

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
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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 Z&3i=iEH

xmlrpc.client BEHEE DA R AEER:

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 BHAI5PATULHH:

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 BB T kqueue Y AL & AT FERA:

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 {4 £ Marek Majkowski’ %} Dan Bernstein [} SipHash24 ZY¥EMSEH . BESPAT
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 CHFEMLT C pEL dtoa Fil strtod, T C XURE BE BUE AN FA4F Ff 2 R 5640, B R
4 B 1 David M. Gay 45 5 11 [a] 44 S04, B HiiZ S0 FTHE 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 GRMSCRF, W hashlib, posix, ssl, crypt BIR& )] OpenSSL FEsffdmithfg. Mo,
Python [ Windows #ll macOS %2y i fE 2>t % OpenSSL FER AN, BT AFA AL I ALHE— 17y OpenSSL

VFATER RIS . XFT OpenSSL 3.0 i K HISEEATA LA, 298] Apache 17 1T 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.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,

EF 0
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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 I M I35 expat JHRIARA 2R, BRIEACE 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

YEH ctypes B FZH _ctypes C ¥R 28 A5 1 libffi JEH @A B R, BRAEM R EE T
——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 EAREBIRY 21ib AR IH T JCyk TR, W 55 zlib PG 8 DR 2 1ib 3 J:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler

This software is provided 'as—-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.
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C.3.16 cfuhash

tracemalloc {f {7 AL AT 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

Y4 decimal BIR T2 _decimal C § e i1 f4% 1 libmpdec FEfRIAMI R, B ARH H L E

T ——with-system—libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
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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.

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 A] 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 FEHLEH T SoX il H i g771.c SRR EREARD . https://sourceforge.net/projects/sox/files/sox/12.
17.7/s0x-12.17.7 .tar.gz

B /2 Sun Microsystems, Inc. f)7™ i Al I ICBR B A o P T DAFS DLl it 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.

FRALAY Sun JEACHD AP 52 AR SZEFHE H. Sun Microsystems, Inc. %A X455V A . HEGS
CDERTEN

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.

FEALAHH BT Sun Microsystems, Inc. S5 AT A BRI 451 25 SO ARFIR G . (B HE RS
i E 15T, BIE Sun CREE AT BE A AR IR .

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

C.3.20 asyncio

asyncio BERAPLLRR R A uvloop 0.16, "EEET MIT VFAlUEAFTH):

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.

106 Appendix C. [ 58 #1iF B[ iE


https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://sourceforge.net/projects/sox/files/sox/12.17.7/sox-12.17.7.tar.gz
https://github.com/MagicStack/uvloop/tree/v0.16.0

APPENDIX D

RRILER B

Python 51X {3 SCAY -

JRALBTA © 2001-2023 Python Hffhk4r 2. OR B AT AR

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

AL © 1995-2000 Corporation for National Research Initiatives., {585 BTG AU .
WAL © 1991-1995 Stichting Mathematisch Centrum., {483 BTG AU
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