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A, HNS2E T AR . )

1.2 st 5y Python

1.2.1 Python §Z#£%E ?

PEFRE. H 1991 FFER LR 6 £ 18 A H il ¥ HUBr i RUE A A, XAIRESE Kb SFFEET £
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 ?

AHY .

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://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/
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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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Python Frequently Asked Questions, Z{ThRE% 3.12.4

>>> 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).

24. MHE 21



Python Frequently Asked Questions, & {Thi4 3.12.4

o GRS EMENEEA, FESORMERERR TSR F o e SL A (S0 timeit BiH).

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 ) .

s MBAAESE A EZ, FF 0 EMRSIITEZ 8. WERAIGHRA P RZgR S, TR
L T B A RUL S, AT . W iZakk s id BRI HLAAE ool e
FEAFISE I, e 24 R R ¥R LR/ N I 5%

WERARE L5 F) 40 Python SRR, ARAA —L T AW PAILARERFE T, BN, Cython W] AR IIE
ity Python AURB A iR C 9, FFREXEVFZ ARRIMT-& L] . Cython W] DAFI M 4is (HIWT LAY E
BUARYE) SRibARE RS B R T MRS TR I B . R H O C iR BEA L, T AEAT S
5 C § ik,

S0
L4 PERESL S 1Y wiki U

242 BENMFHBEERET—ENRBURERMTA?

str fllbytes MG, NHIEZZ AP BCRSARE, HOEUGERAR & 01— Bt
Gto —BIEULY, BAERN S TAH B RE IR R

WEREGERZ A str XWR, @R ZRIEEWIAIRE, RIFHHAM str.join() :

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh B E R T Bk, w2 FIH io. StringIo)
WREGERZ A bytes MR, HHHMIARE bytearray MR FHIIERSAE (+= 254F) BIMEE:

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

2.5 5 (tdl/3R)

2.5.1 IMAFESTA TR Z EIEITHE R ?

KA #s tuple (seq) FARHMERFS] (SChr BRAETEAEMRIR) Hetfe s AT 25 A AL ) T
A,

Bilgn, tuple ([1, 2, 31) &4 (1, 2, 3), tuple('abc') WA (ra', 'b', 'c') . A
WBHGRZ T, WAL A EE AT &R B A X5, B R IeE e L5 e 6 hodnt, Hik
M tuple () HEfHAHY.
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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«
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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
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>>> 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.

PRIRAF T DATEZE I RS AR s, (AR ANT e, w20 o TR 1) 44

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

class B(A) :
def three(self):
return 3 * self._A_ one ()

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

IR, XIS RECRUEFATE LR SRR P IR T AT 5 AL A J@ 45 ¥F 22 Python R AR
AN T ALA AL
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B,
FAA ARV BT UL T AR AH SRR R 61 o

2.6.11 2ENT _del__ 7%, EERMBRMREZFEAE-

XA LA AT RER R A
del M)A —EBIHM _del () - EHRZBONEWGIHITE, WRTHEEHZ A2V
del__ (),

AR BAR S B S I EREERE (MIR RS 137 RO S 5 L, TR AN ST s i A 119 1
HIF), SURTHEUIGEAR 2% . 48 Python /R 2 LA A I IX A ARG |, (HAERR S5 1 Y
Ja—4&GUNIHRZ G, SRR AEIE2d BIRTR) A iz dT, L __del () JFRTRESAEA T (#
sl FEALA I 2R o XTI R AR A TR R R, A DXRI __del () U5
P PABEMUR AT . BEARAVRTTDAIZAT ge. collect () RMMBIPATRIR I EE, H n4 et
XFRIKIEA IR R AT L o

JRAH BRI, (L% G B 52 BRI S A % 5 s SRR close () IR 1
close () Jrikal DABS SRS S I FAME IR IE. A E BN _ del () —__del () 4
close () FH close () B7 4l bABER—XH5 2 Wi .

73— FhRESAEERG | TR BIE R A weakre £ A, MBI AV I QAEARREIHES 4. B, &
ARBHR S REAZF ST AT R 555 (WER 2 AYIG!)

B, WARARH __del () TESIKTRE, SMEEHEITHE sys. stderr,
2.6.12 IN{AIZRENLE TERBIFTR EHIEI IR ?

Python A&ick2K (BMUNERA) MLhl. TLATESRMME R ECH 90 5 (U5, i PR A SB35
PSR BRI L0

2.6.13 Aft4 id() WEREERTZH—E?

id () AR [E—AEEE, EEBCTEXT S0 A i T P BRI Se ME— Y . [ CPython w1, U2 G N A7 b
Ak, E?Mééﬁ?ﬁiﬁﬁ}\lﬂﬁ*ﬂﬂﬂ[ﬁ%ﬁ%ZE, TS BT RS RPN FEAE A AR [ L X
U TR

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

XA id ST RO G, ZReaUE 7RG, AT 1 O RSBV BIER 1. 2 R A
id IR R TG SRS, QI — X2 R 5 -

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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2.6.14 ft AR TEILMKREE is EBRAZITHRE S BHEFEN ?

is R AT IR R S OMEN. a is b ZMMT id(a) == id(b).

B A R R R EER T H S, a is a —FiRN True. S FH KA 8
B EOAR SR A e i LSRRG R, B SEPEIN S R [ A R True ok False,
B2, BOAMHSEENN R e S B0 e 5 R A AR . — Bk, ARAF 3 Fiifid
K} 5 G5y v DA E 1Y -

1) WRAE A AN T B AR B RN 8 By . TEIREIRAE new = o1d 225, T DAMEIFE new is
old,

2) FEMGENFHOIR G I A S, WREMARUE. 5 RMEERIE s (0] = x ZJ5, WTRAGRIE

s[0] is xo

3) BBIRG, RIZXT S G Bl FEIRMERRME a = None filb = None ZJ5, W LARRILE a
is b, N4 None ZHBIRIZ.

HAKZHNG T, AV S A SR, 10 ROR AR SE I . JEHZ AR B A S5
T B, Bl int fl str, FEAMBITIFAR— e 2 R pnt 4 :

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

>>> ¢ = b + 500
>>> a is c

False

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

>>> ¢ = b + 'thon'
>>> a is c

False

ke, AIARARARIIRT LB, R B —E A -

>>> a
>>> b
>>> a is b
False

FEARUEEAR I 25 T — BT A 01 R 5 B0 W03 o AR

1) IE40 PEP 8 FrifEFEny, MR B0l None EAERASINT . XM TG B R w R 9 2805
3C, FERTAEES S HAN AT BE A1 /R H AT 54551 False BUXF RATIERE -

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) 5 A A Sk BUACRD Iy, A I 0 R 0 ok o i A A A . R AR R £
float ('NaN') X5 H HAMEFHIX G T,

B, PAF&E collections.abe.Sequence._ _contains_ () BJSZHALHY:
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def _ contains__ (self, value):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTIEFIPLHIBREFEE— T T EHIEHIG ?

PR AR AR, WES __new__ () JFAMAZ __init_ () Jik. JE#E RGP
Ol 2 B IafT, AT B A S T AR AR 1

JI A X B AT AR SRR A — D S BN AR 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)

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

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

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

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

TXSEAT DX AR :

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.6.16 HiZxINTREHZEREA 7
SAF T ERWS B T H2 functools.cached_property () fll functools.lru_cache (). Hi#
eSO 2 EAFREE R 5 TR ZE R EAF R4S

cached_property 77 X AUE Hl T AEZ AT SHIN T E . EAKBIEREOIRIG I . BERAFRI I RS R
BAESEI AT LN R B

SURAUR, 24— SCORTAUR I, SRR G R BRI . B, RSO Rk, 2
BU T A A T AT DLJERR M

Iru_cache 7531 M T AT hashable ZHTTE . EXBUBXTSEBIRGINT, BRIERRDIBCE T2 AST I .

/DI L AU B AT 2R E 1Y) mansize BRI . BB AR SEOI 2 ORFHFIG, HBIHRE EA7
W EE ZATHE =
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AR T IURPAN R 75 2K

class Weather:

"Lookup weather information on a government website"

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

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

@cached_property

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

@lru_cache (maxsize=20)

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

BB TEGE station_id WAL . QISRAH KB E IR PR G, W cached_property J5 AN FE 1T
PR o B TG I 2 i Py A

Fil lru_cache 757 AE station_id AIASHASRE R, KEEE N eq () M __hash__ () FEUHESEE
REAS I 3] AH O Ja P 1) S B

class Weather:
"Example with a mutable station identifier"

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

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

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

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

@lru_cache (maxsize=20)

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

2.7 1EIR

2.7.1 O El3E.pyc X% ?

VR F AN (2452 miF a2 EFESCHEZ4 T , #E ey CHRETTE H &M
__pycache__ FHRFEF&AE# - MEEEHFNEN .pyc M. Z .pyc SR FRIF KL HR
5 -p;)/ MR, FHERA pye RIESE, HIEFE MK R QI B python RAT & A (10 PEP
3147,

-pyc UUFA T RE S oL B, RN Z — 2 RS SCOR B AE i H SR AFAEA R A8, A it e vk B it
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__pycache__ FHZ. BUWPAFEAH P KRRFI AR —H P, wia nl6E &k A RR )
M3 Web i 25 25wt @ 13X R e o
B 9E ¥ % T PYTHONDONTWRITEBYTECODE Ff 3g A% &, #& W S A Bt 3 H Python #E % A 2

__pycache_ THRHECRWIFFILTG AZTHF (BWIR. fFiEaSa%4) B, pyc XU H3h
eilfe

I JZHOE4THY Python IAR AR SN2 TS AEAE, WIKASEH .pye XF. BER— Mk
ZRINBH S foo.py, EFATH M xyz. py, 241217 foo il (GliTHi A shell fiz4 python
foo.py ), M&H xyz A4 .pyc, BN xyz 29 FAM, (HARSH foo fE .pyc XM, HH
foo.py NEMFAM .

FER foo A .pyc B ARM G ARIBHE]# . pyc X
compileall k.,

py_compile BHREEE FEg LA, —FBIAR R A IR ER T compile () AL

Al PAFI ] py_compile F

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

XS . pye B A foo.py MFNLE T __pycache_ FH% (BRI DLEM AT S 5
cfile REFIZITHN).

A PAM] compileall HiBR [ B4i%— W ZAHFE A . REAE G ITIRRF iz
compileall.py 44 H B4i%AY Python SCLERTE H AR BN AT :

[python -m compileall . ]

2.7.2 A BI S RIERIR B R ?

WEbn] AR e L4 R name_ FRBRHCOMAZRR. WHAEN '__main_ ', FBFEAENH
Kizfi. WH, HFLE AR R R Ay T3 O s AR, X SRR e A E b T
__name__ ZJA&AT:

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

2.7.3 IALBERBESA 7

TR LA MR :

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

1] R - DA T AT 2 R
* HIERA foo
* h foo B A4 Rl &
* % foo HIFMHIAT
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* foo A bar

* N bar G#= 2R =

* Ji% bar HFIHHPAT

* bar A foo (ZLTIEAE, FEINEEA—N4N foo HIELHY).

o SAMHIZHRM foo_var £EAF I foo, H3ERE bar.foo_var = foo.foo_var
a2 R T, A Python il %A 52 N foo MERE, foo )4 57 AT SR 2 251 o
MR import foo , ARIGEIRFER/AIL N foo. foo_var B, &AFFEHFIE.
ARG (F/D) =R RRR MR

Guido van Rossum 2 52 & #4 i ] from <module> import ... , A MRERERE T, 4
JRAR B AN B e A RV A BN B R X EWRE S AR PRI NAEPA <module>.
<name> WG] H .

Jim Roskind Z LA RHRER B 38 A T I -
o B (BRER. RBFIATEES AREREME)
e import 1&MH]
o ABHATIREACD (RFEHRYE S A I TR AR AR i) .
Van Rossum AREHGX T, K2R import Y BIAE— A BRIy, (HEMSARL.
Matthias Urlichs B0 ACRS A TEE Y, 75800 S ARRA I LB R A .
X SR R AR A .

2.74 __import__(’x.y.Z’) iR[EIfYZE <module 'X’> ; ZIN{JFE z U ?

Az i importlib PR EREL import_module () :

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

2.7.5 HEFAMERETTREBHEHSA EXH}ZARUBHE. IZ2HTA7?

H TR ZE RN, Python fUFES — U ABIERINEBBLBRSCIE . I, FE— SRR+,
FEAREIHR 2 A [ B SRR, R A BRI RCHORE S — TR I = MU . SRR AT R
CE SRR, AT AT R4

import importlib
import modname
importlib.reload (modname)

B MR TE K. THREHAE T AT

[from modname import some_objects }

R ARS8 AT — MR AR o AIARBHR LS T 2R S, I R & MBI 2858 ST LA I 2R 5501
AR SFEA N F 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 1is false?!?
False
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HEHEAXT G id FTEHR, MRS —H T4

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

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

i S E W iE) &

3.1 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
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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? M
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SEXT AR SCRRIRE S, TR ] dr 4558 7 A oy B i TP 4 d (BAEBOATOLT , IR IR R 2% ) -

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

3.9 REASH?

WERBA T S W trylexcept MBBHUZIER @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) ?

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

FERBWT RV if. .. elif... elif... else,
T TR EM R AT REM: A TIE BRSO, AT AR — N, K case (IS 2 B0 A R &L, il :
functions = {'a': function_1,

'b': function_2,

'c': self.method_ 1}

func = functions[value]
func ()

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

class MyVisitor:
def visit_a(self):

def dispatch(self, value):

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

HUON T EAM BT, FIARG R visit_ o WEREAXFENEIZ, WRERBAZEENE,
RS TR X S AT vk .

Wi A o 32, % C 1Y switch-case-default ARFE A AT RE, (HE M IANME, HIoHAEE,

42 Chapter 3. % i+505 525 M E)&E
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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 1, XN — N ER RS, 5HAEF HEINTIEE lambda JEACA[E], Python [ lambda
SR —FhICsT s, QR e SR E i .

PRET &2 Python WSS —SEXT 4, e v AEJR Ve Ik A Bl . R (A lambda i =l =y 8 e S ok A1)
ME— DL SRR AN T B R R B A A4 B - EAP H2 — R RO % (B9 2EAL S lambda Rk oy
FEA BRI SE A R AR !

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 ? 43
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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

44 Chapter 3. & it¥0/5 £ % R @
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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. Hft4aFl key UABAFT L) ? a5
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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] .

46 Chapter 3. &itF155 2% I 6=



Python Frequently Asked Questions, Z{ThRE% 3.12.4

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 7 with A ERF— MU BRI AT ERAGE A, FEDEAFIIE 2 AR B 8 R E 1 AR .
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 47
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ﬁ?ﬁﬁ%%&ﬁﬁﬁ%%%ﬁ%,ﬁﬁﬁmmﬁéﬁﬁﬁﬁ%%%%7W%:ﬁﬁ$ﬂ%?&ﬁ~ﬁ
L2

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

3.26 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"

]

48 Chapter 3. &itF155 2% I 6=
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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 ? 49
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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)

51
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Python Frequently Asked Questions, & {Thi4 3.12.4

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) : }

52 Chapter 4. REZEEFOEM FAQ
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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 53
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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

43. &EHExX 55
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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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242 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

B E IR RIEIE AT, TR DA R IT I S (X BN open () BRELEA "rb) . AR
(BRN) B "o 136, S PASCABITIF, £.read () &R str X4, A bytes X4,

4.4.4 {l)F os.popen() BIBRYEEAHEE R os.read(), XRHAA 7

os.read () @ MRZ AL, BHEMAE SCIHMBAT— T/ NERBRRIIFTITII ST os . popen ()
BRSO G, MNERY open () JIRIRIIAGRAL—F. L, WIREMN os.popen () £l
R TE p R DN FIATRITE, AR . read (n) .

4.4.5 E#ifE (RS232) &0 7?

X1 Win32, OSX, Linux, BSD, Jython, IronPython:
pyserial

% Unix, % Mitch Chapman %77 frL 7
https://groups.google.com/groups?selm=34 A04430.CF9 @ohioee.com

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

Python S+ Z Jt—3HIKJZ C SCUARTF N R Z S .

X} F7E Python Hil it N E ) open () MREUAN B ZECCIEXTRKUL, £.close () M Python [ #f B
PRC KT KM, HH KPARZER C SUUHIATT . HE £ P i i i, Al sk b o H aliad 3.
B H17T* stdin, stdout il stderr 7£ C H1 (7K (7, 7E Python Hrts 25 B AT MBUREIRALBE . 51T sys . stdout .
close () 24§ Python [WSCAXTRARIC T XM, (Hid T4 K52 KB SCHHHRAT -
BERMIX =E M C SCURRF TG, B BRI BAA LR e (Hedn, X RE<x g b3 /O
HIFRRE) o AnARaf LT/ ELX AWM 3E, #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."

W
o o=

urllib-howto FEHUE £ 77l .
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4.5.3 £ HTML JREER T AR ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 EfER Python BIZ & xR F ?

] smeplib FE R
R MR IR Tt R MR AR . XA V8 A T AL HS SMTP il i 1.

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break
msg += line

# The actual mail send

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

F£ Unix 248 0] DA A sendmail, sendmail 72 /5 B 0L BAE AR RGP A, GHHELE /usr/1ib/
sendmail, AW EF /usr/sbin/sendmail. sendmail I} T1 i & XHARAG BT RS B. AR 2R HIAL
g

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() FiEEHFERHEZE ?

HESH select BibgbIH socket 54 /0,

B 11 TCP 34 K A PHZE, AR7T PAKF socket BEAIEPH ZER L. XFEURIAT connect () B, fREFE 2
SERISERGERE (A KATRE) BASE NSRS .errno i5F% . errno. EINPROGRESS IR
iéﬁ%{f&ﬁiﬁﬁ*, HMARTE RN . RNEFEERFERRERFERAE, AR EEE — RN RFE SR E
2.

YRAT DA connect_ex () FiERBG A T 5. B¥ & E ermo {F. BT, RAT ARG

HIEHH connect_ex () -- 0 8f errno.EISCONN /RO L &R - BUEEIRM AT DL L socket 15 45
select.select () B EHENE,

4.5. M4 / Internet {2 59



https://wiki.python.org/moin/WebProgramming

Python Frequently Asked Questions, & {Thi4 3.12.4

ik

asyncio MIBUGRMME 7l Y AR I A R P R, BTN R0 5 AR FH ZEm M 45 0. S =T Y
Twisted g — AT HIDREF & B AUk sE.

4.6 HIERE

4.6.1 Python fhHFHIEEAMEONL ?

A

FrifE Python iR 40 47 1 BT i #7532 1151 201 DBM Ml GDBM . FRILZ AMNAF sqlited fiibl, ZAFHLH
T AR R T RE SR < R BB

REBRAZBBHRFERRC 2300 &R Wi it wiki TR SRECEZF R
4.6.2 7f Python hin{aSeELFF XL MR ?
pickle FEAREERPA—FhARNE M T e TR AN (RARIMKAN BRI B RAFHTITIO U . BT

B ZRIARPY), IEAh shelve FEAEHURT ] pickle 11 (g)dbm A 6754134 Python X R [H5 A1k
ST

4.7 YEHF

4.7.1 Python R EHFERBEYLEY ?
random il PR SC L 1 RERLE A i, B TR AR R o B

import random
random. random ()

RORFIR l—A~ [0, 1) DR JE] A BEAIL I
SR IE A V2 FM i % TR R R, Bl
* randrange (a, b) iRI[A] [a, b) X[a] N H—PEEBIEL,
s uniform(a, b) fE [a, b) K[AIEFE—F HEL.
e normalvariate (mean, sdev) HHIES (Er) 7 RFE.
A — L = G R Ay ST ERAE Bl
* choice (S) MEERFIIHRENLER—I0R.
* shuffle (L) XFIRSATHEHE, RIRF BT AL
4 Random 28, ARAT AR HSLBIML, RIS AL FEALECE it .
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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"

GiHHOK C Y RAMRS S, AT 2 3.

Cython S HAH KK Pyrex J2 3552 BB it 1 Python TR I AE UM Y. C AR 4it#s . Cython FI Pyrex
15 AT 1Jo7E2%~J Python (1) C APT BIW] 45 54" ..

R AR FTEET X I LE Y A AFAE Python §J&11Y C & C++ FEIYHEE T, ARAT AR SWIG 45 T H R4
PR LR BRI TR R &L SIP, CXX Boost B Weave g ] T4 C+ ERIE AT %

61
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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. Wn{aiEsx PyErr_Print() (S%3TEPZE stdout / stderr {ETHNE) BI%H ? 63
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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 ? 65
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CHAPTER O

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

67
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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;

6.5. *.pyd X##1 DLL X##HERAD ? 69
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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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https://support.microsoft.com/en-us/help/3118401/

CHAPTER /

EfRAARE (GUI) & RiEE

7.1 BERET R D
7.2 Python it GUI TA® ?

Python [ HRHERY B ALFE— A F5 0] Tel/Tk FREEERITE XS 0982 10, FRR tkinter o X ] BEJE S 45 o) %
(B E &R L4 Python 1) JFfi 217 ) AR, T Tk IWEZ(EE, WFEHRmEADm
=8, UL Tcl/Tk =01 . Tcl/Tk ] PASEE AR T macOS . Windows F1 Unix ‘-4 .

FAAEZ P It, AR TR HRF-& .« Python Wiki E3R{L T —AS F5-7-5 1 15 L5 19 GUI HEZES)
e

7.3 753 Tkinter fyi5Ea

7.3.1 FEEWH “K4" Tkinter 32/ 7

Freeze (FN “VR4E”) @—AARERBIEMAL NV AT TR, 24 “VRES” Tkinter FTHE, BT HARE
WIRERS ML IZAT, DUNRRP IR TR 2 Tel FI Tk .

— PRy SR I AL 5 Tel Fl Tk R Al —#2 Al , FFAEIZ AT/ TCL_LIBRARY Fll TK_LIBRARY
A B R E N

To get truly stand-alone applications, the Tcl scripts that form the library have to be integrated into the application

as well. One tool supporting that is SAM (stand-alone modules), which is part of the Tix distribution (https://tix.
sourceforge.net/).

Build Tix with SAM enabled, perform the appropriate call to Tclsam_init (), etc. inside Python’s Modules/
tkappinit.c, and link with libtclsam and libtksam (you might include the Tix libraries as well).

7


https://www.python.org/downloads/
https://www.tcl.tk
https://wiki.python.org/moin/GuiProgramming#Cross-Platform_Frameworks
https://wiki.python.org/moin/GuiProgramming#Platform-specific_Frameworks
https://tix.sourceforge.net/
https://tix.sourceforge.net/
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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?
AZHENTEI AR DA bind () J7k S8 BITRC TR IR g R B T I
AL

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
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APPENDIX A

RIEXFERE

>>>

Python % HAEA R ERIASE/R AT o 35 T ATE REAEARREAS Fh S BT AU s B R B 5

HAAT AL

2to3

o M AFAIER SIS, ARAE—XIILIR 22 e (6. s . RIESEH=515)
W, SRR E R M 2 J5 . 2 Python BERIASR /R4

* Ellipsis NEFE.
X — 22 Python 2.x ARG %E46 4 Python 3.x AAHS ) T H , @it A I A A% Rk g AT A+ > Ak
PRAER AN e )
2t03 IFRUEIFE N 1ib2to3; ML A SN Tools/scripts/2to3, £ 2to3-reference.

abstract base class -- il R

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

annotation -- Fr{¥:

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

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XTI EN L. BiES I
annotations-howto 1 JFFREER i HE B

W

argument -- S

TEVE R ERAB 45 function  (8{method ) W{E. S50 RWifh:

o RHEF A TERRBOR I P T A AR AT (B0 name=) SUFEM N ASTERTTENA ~* 195
PCHLERR A 2R UE, 3 71 5 EPAFXF complex () WM @ T X BT SHC

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

75


https://peps.python.org/pep-0484/
https://peps.python.org/pep-0526/
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s B E A AET RETFSHESE MESEOTH BT SRR Ik VAL 85 A 1l i
WA * Witerable RRITCERGAE A 2501KRUL, 3 F1 5 LA R P BT B S

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

SR AR RO RS R, A RIS L calls — 47, RARIEYE, (L35
BT PR IR — SR BT I 2R R R B

3% Wparameter REFRFH , H L 5457 509 [ 5) LA PEP 362,

asynchronous context manager -- 5535 | N g3
AT X __aenter_ () fl__aexit__ () HYEFRT async with )P IREE HEET
il PEP 492 5] A,

asynchronous generator -- 535 1 i% 2%
1R [BIE Aasynchronous generator iterator IR . B-5MH async def F X MERBARAMLL, &
W2 ET B yield kX P4 —RINNTE async for JHIRH I IME.
WARTEE 247D A e AL, (BRI RE 2 4E 75 A m B R E. WRFEERE
FEAR ARG X, 0 R ARG .

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

asynchronous generator iterator -- 535 1l i 75 G 3%
asynchronous generator FRELFT AR 4,

WX 4 J& Tasynchronous iterator, 4§ __anext__ () FETHAR & B —AS 0] Z 54X 4 sk a7
S A AR R R AR BB R yield Fib.

f4 yield SUGHEFEALTE, DM AEITRG (QIFRIERRIEEN uy H6). 4% 5
Bk B R B __anext__ () FRIRI LA AT AR GO MIREIT, & £ M BT (L Ak
HF7. 20 PEP 492 f PEP 525,

asynchronous iterable -- 5335 ] 2 {Chf 4

— A PAFE async for AL, SAMEEER _aiter_ () KR ME—
A~asynchronous iterator. H PEP 492 5| A .

asynchronous iterator -- 525 %1028
— NPT __aiter_ () Ml __anext_ () HYERINE. _ anext_ () MR [l —Aawaitable
X5, async for PR ERIRN __anext_ () JEFTREI AT SRR BB HE | K —1
StopAsyncIteration %% . H PEP 492 5] A,

attribute -- Jg& Pk
KB AAFRAGE, RO A B A A BT . 2R, MRS o HATRPE @ 7]
PAH) 0.a K5I HE .
WERXIR ALV, FFRGOE SCH identifiers BYFEAR IR TR AIE— DX R Z PTPARY, Bl
setattr (). SRR LN A5 kAT, M RUARH geracts () FIR.
awaitable -- n[SEREX R
—ANATAE await FIRX AP AR SR . Al AR coroutine B2 B __await__ () FEMRXISR. S
I, PEP 492,
BDFL
CRBAZEMEE WP EEE, B Guido van Rossum, Python [ 6113 .
binary file -- —JEHISCAk:
file object RERETEE 5 R AT %o R SCAFR B - AE A BERIEEEC (e, twbt B e+ ) FTSF
)4, sys.stdin.buffer., sys.stdout.buffer AN io.BytesIO fll gzip.GzipFile
I SEB1

HiES Wiext file T RREMSTES str RGISCIERTS.

borrowed reference -- f A 5|

7 Python f) C APT H, {5 MGG —FXI RG], (EAHZXI R HAFFAZT . It
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FHHBINE AR EEde st BN, Bahlicds il ARSI R 0 & J5— A strong reference
R E .

HeFEFEborrowed reference bR Py_INCREF () PARF G ML Rsirong reference, FrAER241Z¥4
TEEAEAE AT N i G — A Z BB . Py_NewRef () eRECA] DA R AN EE— AN Hir i strong

reference.

bytes-like object -- “FYi %%} 4
7+ bufferobjects H- H.REF:H C-contiguous LZh X% . IXUFE A bytes. bytearray flarray.
array X%, PARIFZIEE menoryview X4, FATANI RO E L Fp —aFHIEdR S ER A X
SRR IR GG . DR R SO DA S T T R IR AR

SRR BN AS I O . XN R AE SO AR AT TSR . A ARG npokt
ZIBI 45 bytearray A bytearray [ memoryview. HAEAEER —#EHIBE T A
AIARRT G R R—RTE) s XA B0 138 bytes DA bytes X4 memoryview,

bytecode -- ‘7= 515
Python YRS 29 4w 71705, Bl CPython fif R4S i 37K Python F2J7 I ALY . Fariif e
FAFAE cpyc SO, BORESE R T IR — SO R R (W] DA AR TR T e N T )
KA PRIE S B TR R T AT LA S B virtual machine Z 1. RN Python FEL
ML ERF A —EEH , WA —E REFEA [H] Python JfiA b 3%,

FATDHEAF)FE T DATE dis B SR B .

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

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

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFRMELGIHET
AR IR -

callback -- ]}

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

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

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

complex number -- £ %}
PSR G RE, Hoh Ir BEER R h—A S R —A R . B EUR R (-1
WP AR) BOSEREER, BHEAEREFPE R 1, £ 1RSSR 5. Python W& T X E LF, R
F TAREARIO 2 A — 5 58, Bl 3+15. ANSREEE math FUHL YT 4 15 N 4 B
A, M cmath, BEEEHH DR ERIIEEE R E . RAREBSE A 2, AR EANTH
JUTARSH AR )

context manager -- |- F SC55 PSS
TE with iBAHESE Y __enter_ () Al __exit_ () HHESEEHIFEIRSHIN S . 51 PEP
343,

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

contiguous -- Y4%
— AN AAE C & 45 Forrran #% SO S TSN . Yo E C Al Fortran #E4E1) . 75—
HeEH T, Prf 2 H DAHE AF PO AR SR HOHESY . SR B IRIE IS R 5 Iy . fE24E C-iE
LR, A H AR HES B e — R T U5 A 5% H B e . B2 7E Fortran S5
M2 s — AR5 methe

coroutine -- [pFg

R T OIS — BB T BRI AT AR — R AR — KGR o PV AT DAYEF 2 A8 [ Y
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g EHEA L BRI . AT asyne def HFAKSEL. S, PEP 492,

coroutine function -- B %k
i [B]—A~coroutine XA EEL. PMERET T asyne def iFAKRE X, FHATREM Y await,
async for fl async with @, XEEHERH PEP 492 5] A/ .

CPython
Python LA E GBI, 75 python.org | %77, "CPython” —ial il FAEA BEFHF B350 5 LA
SEELEI N Jython Y TronPython AH X 1] .

decorator -- 2E1Hi 7S
IR EME R 55— AR R AL, B @wrapper EATE ORI TREAS e . e i i & L 191
35 classmethod () fll staticmethod ().

AR R —FEIRRE, DU PR B0 SR S R Se 55

def f (arg):

f = staticmethod (f)

@staticmethod
def f (arqg):

L

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

EfE LT __get__ (), _set__ () B _delete_ () HEMXE. U— K@U NIRRT,
ERIRI T SR EE Rl A . EEEOT, M a.b RIRE. E SR —AE
BfTE a B FHIAER AT b BIXTE, B b 22— iR, WS X b e k.
PRAFRE AR MRS 2 T V2 IR Python [ 588, RO @ 0 2 S BLRRIERG ELAY, 4G REL. 7
A FHEEME. A BSEASOE ARG 445

A KB ETITEMEZ A5 E, W descriptors B {1 .

dictionary -- it
— A RIREA, R AR B R (B BT DURAEAT A __hash__ () fl_eq__ ()
FYERIX G . HE Perl H1FRA4 hash,

dictionary comprehension -- ‘2 HiLHi: S,
AbF— AW IE AR G A ) BT BB A ST R IF R M 45 R L — P R E Bk, results = {n:
n ** 2 for n in range (10)} FFAEMR—AH4E n ZEH n ** 2 WGP TR, S 1

comprehensions,

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

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

duck-typing -- 1§ -8
Fa— Mg RS, B AMREE A HOA R AR € Hoe B B IER I EE 1, 102 B3 ) B 6 ) -
TrEEE M (BRGNS T, RGN 1 IR AE RN 1.7 TSR EE O AR 2 K
T R AP ACHS R fe i 2 3SR ORI T R M. 15728800 6o fli ] type () B{ isinstance ()
Egﬂ (HZEE NS 2R B AT AR AT 20 %0 & AR ARb 7. ) MRS R hasattr () #llE0Z EAFP
HFE.

EAFP
SRIFEHCRVFTEA )" 3304 S . iXFh Python ¥ AT 2 5 WUk 2 (BE i 75 1Y B BUR HEAATE
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HAEABE S RIS o PP a7 i PR KA B 5 A2 K HE  try Al except 1547]. THAH
XA NZ FrE LBYL WA, & LT C S8 2 HAIE 5 .
expression -- Fik R,
AR B EE IR TT . Bmihv, — IR Rk TR e, A, BV,
BREAFSREOR LR, BN AH SR M. SF2HMEF AR, HAEIA 5T D
RRILK . IDFEARRR AV ERIL L statement, BRI while. WA E TEMAMIERIEA .
extension module -- §" £ ik
PA C 5 C++ BRI, {8/ Python ) C API SR 5if F .0 LA RS 740 HL .
f-string -- f- 24558
WA £ EOF ISR EEE AN AR R ARSE R I ENE S . &
i, PEP 498,
file object -- Lk f %
KFANA TR SCER) APL (A read () B write () Z507%:) DA T 2EIEPIXNTS . RiEHA]
BT, ST ST DAL BERT BSR4 SCPF . AR (A sl A5 B v ) (90 s e
B AWK, BT FIES) . USRIy R 25 R,
SeR B SRR SO G AR = R S, G = i U DA S SR . BRI E
SEAE io B, QIE ST RG22 open () p%k.
file-like object -- {7 %t 4
file object W [R] X id].
filesystem encoding and error handler -- S 2 S 4uhks X SR ALBIES
Python H >k M #AE RGeS 717 5 A ) 45V E R Ge 9w Unicode 1 4 ik = 5 AR AL PR -

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

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

RO R G5 R AL PR

filesystem encoding and error handler JZ7F Python JEZI}E 1 PyConfig_Read () ERECEECEN: &
Z: ] PyConfig fY filesystem_encoding fil filesystem_errors Z ¥ .

g2 Wlocale encoding,
finder -- 7§k 3%
— P R AR loader X4 .
FETEPHFP R AR 2R T2 485 WA sys.meta_path i, DARsA1Z 540 &£485 WA
sys.path_hooks {#iff,
152 5] importsystem 1 importlib DA TR L4057,

floor division -- [i] I U7
R A B S RO B A R s . 1 R U RE B R /7 o fBiln, Rk 11 /7 41
THAGHE 2, S Z AT S B B IE R 2.75 o W (-11) // 4 2RE -3 FH
X -2.75 @ FEAMSEIMEER. UL PEP 238,

function -- 1%k
AT DA R B S AME R — iAo i8] AT HAR ABAS S 2 A S HEAE R BRI T gl i 1
55 Wparameter, method F function 57,

function annotation -- FEkRTE
B s E0E 2 5aR BB i annotation

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

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

PRECPR TR AYPEMR L function —Y
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Z: W variable annotation 1 PEP 484, H iR T W FIHE. %5152 7 annotations-howto DA T i F A5
B B

__future__
future 15/7], from _ future_  import <feature> ¥5/NIiSas i RH1E A ) Python & il
o AR E B EEAIE R i Y piii e, _ future_ BIHSCRNICSE TR HENY feature BUE .
1A AT HAR BRAE, VR AT AR SRR AR AT I 1 O B 5 A KB R (5%
©) eI B BRI

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

garbage collection -- : J% [A] Ui
FEHON PR 1 A A 25 (Rl i R . Python S il i 5 | HIVHECRT — A REAE A6 N AN TRBEAG 205 | 1 9 7
IRBIR B R RA TSR B . ATRAGEIT g bRz il S Bl licds «

generator -- 4k 7%
& |1 —Agenerator iterator FEREL. ERERMUFEEREL, AFGIETHAE vield kA AHE
7 — R ANERE S for-TEIME T BRIl next () BRELE IR
W IR A AT AL, EAERELS L N AT RE R A R B R K5 . WERFFEFERLHAS X, 3
il AR DA GBS
generator iterator -- K #3510 H%
generator BRELIT BN S .
BA> yield RUGRFEHFAIE, CEYHI A ERITRES (FERTHAZRHEN vy 154A). 4% £
A3 REWEN, B METF AU EARSEAT (X558 U AR 46 0383 R AR 22 AR ) .
generator expression -- /[ & 2% 45 R,
REERERBA . ERERG N ERER, JFHERE—1 keyword:/for 5], &L T—4
TEFAER . JEA—AAER) keyword:/if ). PARIRGFRIXAS N INZ BB — R IE::

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

generic function -- 7Z % pR 5
SRS TR 2 B S BRAH [R] $1E 19 22 1 eR BT 01 RS o V1 st 2 ey 90808 030365 ST it 5 7 2% (1 P WA
AL

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
generic type -- {274

2Rk RIpe; BHN List B dict KA AR AT X237 FUzaf.

WS W Z B4 267 . PEP 483, PEP 484, PEP 585 fil typing Bk,
GIL

2 W.global interpreter lock .

global interpreter lock -- 4 )5 i Bk 2% 4
CPython fg R4 IR I —FBLE], B O ORE — B 20 A — N ARAE AT Python byrecode. AL
WS BCE R ([ dict SFEENERA) HXIH L2 4 # L T CPython SZ3.
AR I B AR 2 AR AT E I, AU A T e 2 AL PR E R FFA T
i, BESORR I A BCER =5 R T AR BT S R AT T 05 A AT 55 0 4 BN A P RE A
GIL. MAbh, TEHAT VO #HAEm s 2R GIL.
PMERIBIZESE L “2ef 3 i AfiRess (REDASEANRRLRE BIUE 3L 280R) 9% 1A, WoMTE
% WL AL BRAS Th R RE S Z B . FATIACKY, JeRMERE M i S I AR AR S A 2, AT 3
INAES A

hash-based pyc -- J T-W#5 11 pyc
o X R 8 ST 8 W A (L T A i I A S T R B A A RO B T A SO B WL pye-

invalidation,
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hashable -- W[5 7
— RGP AE G N AR AE (BT __hash__ () H¥E), FEATRAR Al
MEBFTHE (EREA _ea__ () k) SN TooA X4, WA G B A FH R g
FAH LRGSR A SME .

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

KZHL Python AT AL P EAT AR 2 AT IS A ATAEZEAs (BIns) R it) FORTIISGAS A
AR (BIANTCAA frozenset) (M EATRTCRII N AT A2 AT A I RSBl
XGRS AT . ENTEREI —E AR (FRARRS A ), NS A EmE e 5
TEM id O,

IDLE
Python fYSE T A H2# ) #18 . idle j2 Python FRifl A AT PR A B A G e MU REAR IR B o

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

import path -- S A ¥
HEMIE (B4 125 0 ) 4UmaNR, 2P Iparh based finder FIEER S AHIR. TERANRT,
WA EYRIEH R E sys.path, [EXRHFAEHRFTRER A F9ER __path__ J&@k.

importing -- § A
A ) Python AURS E A 75— MELH ) Python AURD i T i) i 72«

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

interactive -- 35 4.
Python 5 — A2 H A fERERS, X EWRE VR DATEMERESS LR i A B ) AT geak=l, SR AP
PATHERLER . HRAAERASHIE I NS python ANRA WG, B0 DATHEPLT 330 3
HE R E RS o 32 T AR R B A AR A R L — R AR R A R0 O = R T A
“help(x)*)

interpreted -- fiE Y
Python —@FfEREAUE T, SZMXIMRMIFINET , BAME DI h T A g as A T
DA TR . X M RSO RT DAE RS T AR B M @ v AT SO s T RRAE E
HA Wi B0E 5 H R AR, (R AR P AEAs T8 18 . & Winteractive,,

interpreter shutdown -- fiEFZS G M4
WK AR, Python fRRERFRIE A — MRS TT I BOF B0 RERUIT A O A BT R, Bl s Al
BAh R NTREENE . EERSZ WML S o X ek P E XA gs e 555 | a1 o a4t
TEBPAT . AE KA BT RIS il e B B & A R, ORI RO R A FRE R (5 WL i
T PR AL SE) .

FRREAR T Z I RN __main_ BOREERIE AT A E 58 AT -

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

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

Witerator, sequence Flgenerator .

iterator -- YE{C%%
HRFR—ERHERT S, EREF LRI _next__ () Ik GORFHAL 25 N & AL
next ()) KRB MR BRI 248G 5T ARG % StopIteration . FXAfEMN
B P BRI RN, GRS _ next_ () HYERSFIRE| % StopIteration, #ft
MUEA _ iter_ () HEAKRREIZEREINZH S, HitEARLE R EAXS, 1]
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BT HABTTEAX R E AWK I — D EENFIINEIRLE S 2R ER U5 R .
ZRERRTG (BN 1ist) FEURBRIR G HAZ A iter () BRELEURAE for THFR I HER & 7= A — N
FERER . QIARTE U 0L T AR 2R 25 2R ) 2 1 HE 2 BB A A e R ] — 5 AR X 42
EHERERG S TSR

W25 B & 7 typeiter,

CPython J:BRANYi: CPython {4 — W AR E X __iter () MR,

key function -- % A%k
SR PR RN PRRE R R B, 2 BEAS IR [ ] THE P BCHEOZ A E R PR AT 4. BT, locale. strxfrm ()
AT M G DT 29 & 1 HER B
Python &V £ T A fuif B s ORE HIT R A B0 Ly X K a4E min O, max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

H % Ry 2] DR — N R AR B, str. lower () 5Tl DAIAEZ0E K/ NG HEF ) dE R %L B
R IE T 1anbda FAAKAEBIN lambda r: (r[0], r([2]). 4, operator.
attrgetter (), operator.itemgetter () #ll operator.methodcaller () ZHERET =1

ity WEE HP T R IR B A F B iR B R 11
keyword argument -- G5 5

Z: Wargument

lambda
HI—A> i pltexpression 14 LA HE 44 WIKER L, RIRA AT I HORME. 87 lambda 51 )4 N
lambda [parameters]: expression

LBYL

SERFIEPER WIS . XU S KAg ST TR B0 R A A A m R A
WS S EAFP G BN e, HRR SR KB 1£ 154,
TEL LT, LBYL XSS “BF” A PR 2B KA KM g ). flin, PAUNAE
if key in mapping: return mappinglkey] A HEH FEMEEIED 5 HMLTEN mapping
HASER T key T H B o SRR RN AT 2 B sl A8 ) EAFP 5 =R figde .

list
— 7 Python [ Esequence, B INZ NH)FR, BEHEEREMTHMES PFAHmM TR, AR IT
RHYIHEE IR O(1).

list comprehension -- 51 i 55X,
SEPR—AN 7B i BT B TC R IR M S5 R R — P BB E . result = ['{:4#04x}"'.
format (x) for x in range (256) if x & 2 == 0] JFAE— 0 | 255 JLE N+ 753k
HIRHOT B FEAFE (0x..) . Hop if FAJR TR, WIRAIEN range (256) HHTA T
RE AL I

loader -- J#E 35
TR G . BWAE X4 load_module () W, MIEESE T H—A>finder 1z17]
e S0 PEP 302, ST abstract base class A] 2=, importlib.abc.Loader.,

locale encoding -- i % DX RS R,
1E Unix |, /& LC_CTYPE i & K idtgl. BEW LA locale.setlocale (locale.
LC_CTYPE, new_locale) F&KHE.

7 Windows |, 42 ANSI RS T (41: "cpl1252™).

7E Android fl VxWorks |-, Python {fi f "ut £-8" {ERiEE XIggmig X .
locale.getencoding () AJHHRARIUEF PRIk A% 2.

518 2[5l filesystem encoding and error handler

magic method -- iR Jj ik
special method H)AEIE 2[R XiH] .
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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 -- JLRE LA 7S
sys.meta_path BRIk EIH finder. JCISIEE IR A Spath entry finders 17AF FEABIHAFHE .

IE#FH importlib.abc.MetaPathFinder T f#ICEARETHR48 A SCEl M 1.

metaclass -- JGR
—FATAIERME . How LA BFIERYR ., TTRNTTEZ R =ASH0F 01
W2 o KR4 T XT3 ) SRR TE 5 B 2 PR it — AN ERIASEH. Python B4 51 2 ACKE T 7] AR B &
Mot R A PKEATREXAN TR, HYFEL I, JoS A SR sn A OUHE ) ey %2 .
EAEHH TICREUin H . WMt IREN R a0E . SO, AR5 .
L5 S I metaclasses.

method -- Jj ik
TER TR L BRE . WERAVERZ M LB — AN @R R, 5 2 RIS B S A A —
Aargument GBI N4 N self). £ function Finested scope.

method resolution order -- Jj i /@I
T R T 558 2 A A AR B D3 B 4 R I . 5 219 python_2.3_mro T H 2.3 KA R
Python R BT 8 A SA TR o

module
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 -- i LR

— N asnE, HbhusHTm&EBEEWHEESEAEE., & importlib.machinery.
ModuleSpec LB,

MRO

2 Wmethod resolution order ,
mutable -- [ 35X} 4t
AP TR 0.0 (RS ORRL TBCI IR, 532 Wimmutable,
named tuple -- B %04
ARiE CBATCH” W TAEMIAR B, H B R AT RS TTR I RERE T 44 FRIE ke 1 ) ) 2823
Wi, SRR o S T RS FARR
FLNERMET AL ICH, 035 time. localtime () Ml os.stat () WEREMH. 5H—AFT2

sys.float_info:

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

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

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

True

HLe AR N EZRE (B Bis)+) . sbsh, A TRt 5 2 e XM tuple 4k
HIH 2 A E AR B ORI . XFER AT AF Lo, s inT DLl 4K typing.
NamedTuple, B{E M L) K%l collections.namedtuple () A&, J5F—MFRAESTM
— T T4 5N B B4 JeH A Ao i

namespace -- iy # %3 [7]
A B RS R A . A2 EA R ERFNER, AN mEmL 2w (FEh
YEZ W) . fin s A5 [RE R B 1k A4 i 58 ok SCRpbEEu k.. 40, pRi%i builtins.open 5 os.open ()
AL 4% H W 44 25 AR DX Ay o i 44 25 (8] 340 3 Ao FF A R A A ke S B I8 A o 500K 355 B 4% g m sk
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M gEdrE. B, random.seed () Bf itertools.islice () XFE LI 17X LRk AR
random 5 itertools B4 BISCHL

namespace package -- iy %43 [\ U
PEP 420 fr5 | A —Fp AU AV T ER 2 ipackage, fiv44 230140 m] DA SEAAZ R, HAlIA Ty
K Hregular package ANF], FHEANTRA __init__ . py XfF.

B[ % Wmodule,

nested scope -- ik £ ] 1
TE—AE SGEB NG HASEREE ). BN, 77— R e LRI R ET AT | R B AS & . 5
HAREAE FAIEERA R X5 A SO XA TCA . Rl A s S A2 SR T 5 ZVE A k. 2500,
2R ENEENWERT2RmA %50 . B3 nonlocal KEFN] AIFE ASNZER .

new-style class -- J AR
X E A T A S 2B W IEFRY . 70 Python it HAT U 2ERets i A
Python ¥Ry R iEFK, W __slots__ . fifiikds. FHEEM. __getattribute (). KIjE
MES .

object -- %} %
EE ig«ﬁt’& (BMEEE) PARTIE AT A () M. object @ fEAnew-style class 1)z Ti
EREL.

(o)
— ] A TR B T L S B Python module, MR B, 2 HEA _ path_ J@HEN
Python &b,

2 Wregular package Fnamespace package .

parameter -- JE5
Junction (87 7 UMM SR, TR EBT B —argument (SAESANTRT , &
B LS

* positional-or-keyword: B KEET, 5 D0 PMERIZ E S & AW PAVE N X 425 Ak
BN S, XEBRAMES IR, BIan N foo Fl bar:

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

* positional-only: {USROZE, F8E—HAEEL A E L ARNS. (WRAELS il ek HoE
SIS FRPENZIREE A / FAPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {YFRHEF, oA HEEEM KEFEANSE . (R XEFIES s
HREUE LIES R P S AT ETE S BETE 2 DB LS 2 Hii—1 * g L,
B0 R T kw_onlyl F1 kw_only2:

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

* var-positional: AIAE(E, H55E ] DABR A — MERRCR I AL SHR RS (EInTE A
KZERZNESHZIG). EMESESTERSAFRHIINE * kE X, BN args:

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

* var-keyword: FIAZKHET, 15 7E AT ARRBME R AR X S AL (MEINTEHMTE 2 E 321 %
BYSHLIG). RFES Wl S AREIN ** RS, BIAETRER kwargs.

TS W VALRI R E PTEAN e S 4, ] AS L il e S R0di s B

& Wargument RIEFLH . 23 5 W 409 X3 FRYE ILIAE, inspect .Parameter 2%, function
—I5PA MK PEP 362,

path entry -- J&f: A 0O
import path R —/ M, Sxglipath based finder il R FR 3 A R,
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path entry finder -- J§1% A L2325
F—RJE MR sys.path_hooks (Bipath entry hook) 1 B[] finder , MAPRF 4 GEM L path entry
o FE NI
152 importlib.abc.PathEntryFinder DA T AR A I EFR 2 IS IIAI S 1 .

path entry hook -- #&4% A L1 #)F
— MR XS, EAERGE A RES Epath entry FEBHRGTEOL T REAS (I sys . path_hooks
H|FER 0] — path entry finder

path based finder -- 3t T- ¥4 120 $R 5%
BRAN)—FP T34 12 & 4R %5, WIHE—ANimport path AR FRARHE

path-like object -- BEIEJ %5
RFE—DXHREBBEIN SR BEBNRAT L ZE— D FRREREN str 3 bytes X4, if
A PAR—EI T os.PathLike PPN ER . — A Ff os.PathLike P X} 5 n] i i 1
Hl os.fspath () EREFE# N str BH bytes KM R B IR os. £sdecode () Ml os.
fsencode () A4 RIOR AT str B bytes RAWLZER . BEXTGEH PEP 519 5] A1,

PEP
“Python 3R 2 UL HYIELHTE . —A> PEP gije— (Bl 30k, IR Python A IARALEE,, ol
7R~ Python [ 4 S H FE B FRHE . PEP [ 24 $ (O A 11 B2 AR HURS R T SR SR P 1) S P 356
i

PEP [V A4t BB R P, WAL DO R DR S 153 LA S R A6 25T A Python BT HRLSfE
G5 SR ENLE . PEP IS A STAEAEAE X T E T L1, I CREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {54y
F R — A 2% 25 ) R BRAS H SR N U A (W RTREAFEA T —A> zip SXF) , Bk LWL PEP
420,

positional argument -- {3 ¥ 23 %
2 Wargument ,

provisional API -- #7%¢ API
B APL 238 00A B HEBRAEARE P 1 n) J5 A AR UE Z AR I T g 11 . BRIl A R
STAERUAE, B HZEHYARONE E, T REFERL OIT A B i A BT #7105 A
W (R AFERERZEE D) MBSO N SR IET - U APT BN Z Bl &2 &3] 1) ™
LA P B 1 K B AS A ] R S X R

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

XA B AR SR VAR PE R SE AN T L0, A T80 MR R PR BOT B BT IR . 315 W PEP
411,

provisional package -- £7 ¢l
Z: W provisional API,

Python 3000
Python 3.x AT EIIERR (X2 FAEMRA 3 W RS R O et L 3 T ) A It
'5'?\] “PySk” .

Pythonic

A SR B — BOCS B 1 Python 155 S A USRI B, 10 AN 00 JHHCA T 5 v ]
AR RSB . Bildn, Python [ WAR R B £or IRAIAIRA M P — Al ik AU R H (4 By
AR WEHAEF B AR, LA Python Y AAT I S Be T — U7 T R

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

TR R H B 575t B Pythonic (7535 & X FERY:
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for piece in food:
print (piece)

qualified name -- [ & % B
—PUES R AFR, R MBI 4 SR VR S A b SO AN BRBE YR i
&7, M X PEP 3155, T m 2R MBI, BRE RS ear—3:

>>> class C:

class D:
def meth (self):
pass

>>> C._ _qualname_

ICI

>>> C.D.__gqualname_
'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'

. J

295 T 5 AR, 7 IR E & AR B AR R IZBR B DA S R B B A2, O E S a1
A, Bl email .mime. text:

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

reference count -- 5| /1%
MEEGI AT M5 TR A SR, 2R NfE S k. FLXTSE A7,
HEHITBUKEAXAE L, IS KEA 29 B 51 T4 Python A5 1 &AW WL, {5
T:?%CP)T%)ZH T A RHITE. BT AW AR sys.getrefcount () BRECRIRFNIFRE XS
eIV R e

regular package -- ¥ L f
TG M Wpackage, FIMESH—1 _init__ .py CHRYH .

%2 [ namespace package.

__slots__
— PR EAEZ ERI PR, A 5 P B S P S R T RS R S 0 R T I AE . B ARIX Ty
R§AT, ERBEAHFHNFARY), wif RIRETEDEIEN TR, Bl FEN Ay Ry, 7
HHE A5 K.

sequence
—Mhiterable, ©ZFFET __getitem () FRERTVERM BRI I HTERM TR VI, e
T AR EPIHER __len_ () 7’7& WEMFHIRELAE 1ist, str, tuple fil bytes %,
R R dict W getitem () Fl__len_ (), {HEAZ Mt AEFES], HHhe
1 ;AT B immutable BN B HEBOREHITE.

collections.abc.Sequence ?Hﬂ%ﬁ%ﬂz)\(Tg/\Eji B0, BIE _ _getitem_ () I
_len_ () Z4b, BEIMT count (), index (), __contains__ () Ml __reversed_ () 5

PRBLP etz 1 2R B4 mT PAGE register ) R AHIEN . BERECH 238 T 9 7 n 5 22 S0RY
W2 RPN E

set comprehension -- &S A
b3 — A AT E AR S T B TR IR MG R G — B E S, results = {c
for ¢ in 'abracadabra' if c not in 'abe'} AN FEARLES {('r', 'd'}. BN
comprehensions,

single dispatch -- M43k
—Fhgeneric function S3IRIE, HELIRET PASHIWFEAORERER .
slice -- ’d] J1
RS TR g sequence H—FRIFHIXN G . YR 2l (0 T ARRiCok G, 75 [ a4t
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ANPANE S0 B CY:, Bl variable_name[1:3:5], HIES (FHR) ARCEHNTBEHEH slice
POE

special method -- $55f J5 i
—Fhe Python BR=CIH FH IO 3, RN R B PA 4R E BAEG AT NS5 55 . XA B S PR
HRACBTRIZ . FEIR 7m0k 2 W, specialnames .

statement -- 41
BB (— RIS B BRI, —SABRI AT AR —expression BUEANTA KR
ZERY, AN if, while 8 for,

static type checker -- i A KUK iy 2%
eI Python RS I #4704, PAE IR WS F NP 5 45 IR M ANE T . RS mE 2727 LK
typing FiH,

strong reference -- 55| J|
1E Python [ C API 1, 385|238 NHFA 5| RS BT IlA x5 . ZEQI 2 | il
VM Py_INCREF () RIRHGEG | HMAZEMERS | HE Al @it py_DECREF () SREEME .

Py_NewRef () MRELAIHE M TRIEE— R RAERT I o G@H, SAER RS | A 1E A7
%35 | H LA py_DECREF () pR&L, DARESS | H AR -

i 2 Rl borrowed reference.

text encoding -- AN Z g% A,
f£ Python i1, —ANFAFERJ2—H3 Unicode fURS £ (JEFE) U+0000--U+10FFFF). S T AP EUE
—NFLRER, BEFRERT MR

FE—NTFRFER PSS — DA RIBRR N ™, AP 5 B B AT B R
7,

ARFAFE RSO FFIE Fifdds, BN ARG

text file -- SCA Lk
—MERISILS st X[ G file object . 38 H— A SCAS SCA S B A& U 0] — N T o) =45 £k i ot B
Bk Hrext encoding, CASCAFRIBIFRFEACAB ("r 3 'w') FTFFE M. sys.stdin,
sys.stdout PAM io.StringIO HYSLH.

Syt S Fbinary file TIRREW S F 5 AT £ BSOS

triple-quoted string -- — 5|3 4Fh
HRAW EAESENE S (7) S B51S ) WS, efEDRESERSH—A5 15
P FRFR A AR, BEa 2. BNTATFRETA R NS RS LR BG5S FE|
5, I HT DABSER 2 AT O T (0 IR HEAF , TGRS SURY A B B e B4 A

type
R Y E—> Python X4 J& TAHAFZE; AR RERRA —MIEE., BHLEEX R, AT
MER __class__ J&M, B0E# type (obj) EIREL,

type alias -- J3%Y 3}
—ANRA R SCiE], AEy OR HE E B R 45 R PR AT
R R R AL 2 2 2. il
def remove_gray_shades (

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

AT DACRE g L

Color = tuple[int, int, int]

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

ZIL typing Fll PEP 484, HAf XTI RERY HEAR 4 o
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type hint -- 237175
annotation “HAEE . KEM. RENESS0HR RMESS ST 2A,
RAUPL TR 2 AT EE I A2 Python BRI ZR, HEfIX#4A R0 & 5 RAHL. BEIEREDE)
IDE 2 AUHS b4 5 EAY
AR BIEMERRB R M T A typing.get_type_hints () KijjH, {HEHAS
=4I NTIpY e
Z: I, typing Fl PEP 484, g xf tb I Re I TEANHEA o

universal newlines -- jifi J] #i47
— PRSI T, RA T A A S AR B AT R AR s Unix (U745 Z)%E " \n' . Win-
dows I Zy5E "\r\n' PAMIAKR Macintosh [ Zy5E "\r', Z W, PEP 278 il PEP 3116 fl bytes.
splitlines () T Z MLV,

variable annotation -- 28 & bRl

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

class C:
field: 'annotation'

A EAREE PO R 23 BIANA N AR B2 int JERAY(H:

[count: int = 0 J

S BARETER BTN AR L annassign —7
2 W, function annotation, PEP 484 F1 PEP 526, H iR T IINEE. J31E S 5 annotations-howto AT
PR AR R SR B

virtual environment -- Jg L3455
— PR HME SRR B s AT EREE, fui Python JYFURIN. AR £ 2RI THE Python 73 A AR A
ST HEIE— RS Laad i) HAl Python B HRR P HFT 4 -

HZN venv,

virtual machine -- JE L
— G e A T R ST EAL. Python R HUML W] A T 1T R 4 igs BT A2 U byrecode o

Zen of Python -- Python Z i
F1|H Python AR N 537, B THMSHHXMIEST . &FHEERNEEL EERR
b 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 =

ik

GPL 4 H A FWRE Python 7E GPL "N %Afi. 5 GPL A[d], Ay Python ¥ n[ib&R fuifF @7y KB S
RIRCAS, TR IR i . GPL 3R R VF T IE(E45 Python Rl DAS HETE GPL T KA AR 14145
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A SRR YT )

BRI ARZAE Guido 1175 T TARMSNTEIEE , (X LKA N T RE .

C.2 FRERKLAH M5 A Python By F0F ¢

Python % {1 S B 6 IV TR 3T PSF 34T L.

M Python 3.8.6 FFA, SCRYHRERM. HRMEH SAIBLALAL R JH 2 PSF VAT s R 4 5 BSD 4T g
LR {46

FLE 4057 Python WAL TR R A9 VFAT . X EEVF R 2 SV VFAT 2 RIS — A . A R IX L8
A SERES A S FDIC Tk AE ey 7T 5B 33,

C.2.1 FF PYTHON 3.12.4 §§ PSF o] finiy

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

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

3.12.4 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 3.12.4 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 3.12.4 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 3.12.4 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
3.12.4.

4. PSF is making Python 3.12.4 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.12.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.
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5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.12.4

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A._
—RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.12.4, OR ANY.
—~DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

7. 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, .
—O0r any

third party.

8. By copying, installing or otherwise using Python 3.12.4, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 FF PYTHON 2.0 fj BEOPEN.COM #F &Il

BEOPEN PYTHON JF5 /] PS5 1 fiz

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
(Y
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(#2 E50)
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the permissions
granted on that web page.

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 g 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

Cawy
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(B L)
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third
party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

C.2.4 FF PYTHON 0.9.0 E 1.2 ) CWI ¥F o] 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 3.12.4 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.
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C.3 Wi YT o] S8
A Python % ATHL LAY S5 =7 BRI U AT RIBCAITT L, AT MR A 23 LRI

C.3.1 Mersenne Twister

YEB random FiH R 2 _random C ¥ B AHEE T M http://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/
MT2002/emt19937ar.html R ARG AT R A RS Y 52 B e R

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 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)
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C3.2 EEx

socket ffiffl T getaddrinfo () #il getnameinfo () WIDE I H AYAS [A] Y5 SCF A hitps:/www.wide.ad.
ip/

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS " "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C33 REEEFRS

test.support.asynchat fl test.support.asyncore FHE SR VLH. -

Copyright 1996 by Sam Rushing
All Rights Reserved

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

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.4 Cookie &1

http.cookies Bl &PLFFEH:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O'Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

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

C.3.5 HITERR

trace HHALE AT A

portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

Copyright 2000, Mojam Media, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1999, Bioreason, Inc., all rights reserved.
Author: Andrew Dalke

Copyright 1995-1997, Automatrix, Inc., all rights reserved.
Author: Skip Montanaro

Copyright 1991-1995, Stichting Mathematisch Centrum, all rights reserved.

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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C.3.6 UUencode 5 UUdecode F#h

The uu module contains the following notice:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard

C.3.7 XML ZiZZ1E 18 A

xmlrpc.client FEHVEL & PARAERH:

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. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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C.3.8 test_epoll

test.test_epoll Bty DA FUEHA:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.9 Select kqueue

select BT kqueue ()42 N5 AT FEH:

Copyright (c) 2000 Doug White, 2006 James Knight, 2007 Christian Heimes
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "~ "AS IS'' AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 A ¥ERISEH . EREPAT
—=
FE

<MIT License>
Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.
</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1ittle2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod #1 dtoa

Python/dtoa.c SCAFEML T C K%L dtoa il strtod, T C BUKS BE (A F4F ef Z B 640, BUR
A= B i1 David M. Gay 4w 511 [a] 44 0. B Bi1Z 304 P AE https://web.archive.org/web/20220517033456/http:
/Iwww.netlib.org/fp/dtoa.c T/, #£ 2009 4F 3 H 16 H A ZRE B R 1A SRS AR BUBCRI W] e

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

*

The author of this software is David M. Gay.

E

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

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

E

E O

THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

E

***************************************************************/
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C.3.12 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the
OpenSSL libraries, so we include a copy of the OpenSSL license here. For the OpenSSL 3.0 release, and later
releases derived from that, the Apache License v2 applies:

Apache License
Version 2.0, January 2004
https://www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1.

Definitions.

"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.

"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.

"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.

"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work

(an example is provided in the Appendix below) .

"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution" shall mean any work of authorship, including

the original version of the Work and any modifications or additions

to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent

to the Licensor or its representatives, including but not limited to

(ZF 30
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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,
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
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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.

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
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C.3.13 expat

pyexpat ¥R M FT 451 expat JERIAEAEN, BRIEBCE T --with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.14 libffi

YEH ctypes BT ZAY _ctypes C ¥ /@ 4% T libffi A B AR, Br AR E i EE 1
——with-system—-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
‘"Software''), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included
in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED " "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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C.3.15 zlib

R ARG EAR B 21ib BAKIFTFE kN TH 8, W 5 2lib SRR DR 2110 3 &:

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

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

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

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

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

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

Jean—-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

C.3.16 cfuhash

tracemalloc {§i MW Z M S L AL T cfuhash T H :

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

(ZF 50
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

fE4 decimal #R N EH) _decimal C § &2 # 4% T libmpdec FERIREI A AT, B8 IEA0 ) i B
T ——with-system—-libmpdec:

Copyright (c) 2008-2020 Stefan Krah. All rights reserved.

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

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

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

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

C.3.18 W3C C14N i EH

test A C14N 2.0 M3 4E (Lib/test/xmltestdata/c14n-20/) U H W3C Wi https://www.
w3.org/TR/xml-c14n2-testcases/ FARPE 3 551k BSD ¥ A IE & 47:

Copyright (c) 2013 W3C(R) (MIT, ERCIM, Keio, Beihang),
All Rights Reserved.

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

* Redistributions of works must retain the original copyright notice,
this list of conditions and the following disclaimer.

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

* Neither the name of the W3C nor the names of its contributors may be
used to endorse or promote products derived from this work without
specific prior written permission.

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

C.3.19 Audioop

The audioop module uses the code base in g771.c file of the SoX project. https://sourceforge.net/projects/sox/files/
sox/12.17.7/s0x-12.17.7 tar.gz

This source code is a product of Sun Microsystems, Inc. and is provided for unrestricted use. Users may
copy or modify this source code without charge.

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.

Sun source code is provided with no support and without any obligation on the part of Sun Microsystems,
Inc. to assist in its use, correction, modification or enhancement.

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.

In no event will Sun Microsystems, Inc. be liable for any lost revenue or profits or other special, indirect
and consequential damages, even if Sun has been advised of the possibility of such damages.

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

C.3.20 asyncio

asyncio BURIHLEIF K H uvloop 0.16, ‘E2ET MIT ¥ UL AFTH:

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.

108 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 53 SCHY:

Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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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