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1.1.17 FEAMEWMonty Python B KT HE" 15 ?

A, HEXFEE ] AR )

1.2 st 5ol Python

1.2.1 Python §Z1F ?

FERRE. B 1991 FERAEH 6 2 18 A A Ak A RE A, XARESHE R ibFg. M 3.9
TR, Python ff &3 HE 12 A HEH — B L2 AR (PEP 602),
TFhF WA AR “FEMEIE” A, BB AR E R & BT FEE IE KA

4 DARRAS S48 =340 g okebion (14 3.5.3,3.6.2), JTRUEMEREE; AT B EITES
ALSTE P IE R AR, [A]— AR5 A D8 I A1 P ) 2 i S R 2 AR PRI — 20

I i PR E HUA U2 T ATE Python ™ 2001 R A PN BR5E ] ) Python (AR 2.x 71 3.x, #fE
AR 3.x, REHW Z @R ER e . SR 2x BARPUZ/MM, (2 Br 2k,
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https://bugs.python.org/
https://bugs.python.org/user?@template=forgotten
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://www.python.org/dev/peps/pep-0602
https://www.python.org/downloads/
https://www.python.org/dev/peps/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 ?

15171 https://www.python.org/dev/peps/ 257 Python 3455421 (PEP) . PEP 42 Python Il A = F 4
PIFE VG THIAR R T SO, o AR AR ORISR S 5 AR B . W] DA R AR, “Python X.Y
Release Schedule” 1) PEP, Hrp XY BHAM R AT LA .

BIARIIT K A€ python-dev HEPFSZ HlbATitiE

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://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005
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>>> L = []

>>> dir (L)

['_add__"', '__class__', '_ _contains__ ', '_ _delattr_ ', '_ delitem__ ',
' dir_ ', '__doc__', '_eq ', '__format__', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmul_ ', '__init_ ', '__iter_ ', '_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,

[1]

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?

A1
Pylint I Pyflakes ] AT HEAAS AL AN B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

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

— P Al freeze T.H, ‘& PA Tools/freeze FFE A & FE Python YRGS H1 . & ] 4 Python 754
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 ({LfR macOS)
* py2exe ({Y ¥ Windows)

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

22 FERLAR

2.2.1 ZTEHAFE, Htair4£HI UnboundLocalError ?

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

PATR ARG :

>>> x = 10

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

>>> bar ()

10

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

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

JE UnboundLocalError H{%%

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

UnboundLocalError: local variable 'x' referenced before assignment

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

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 fool():

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

(1A AEE ST PERREESRIN x B{ELR 4, FrARCIITA A s B R[] 4++2 , Bl 16 . 1
IS x O lambda FUZE A, A AT DB — .
>>> x = 8

>>> squares[2] ()
64

N TG R BRI, T EAFEARAFAE lambda JRRAS R, DABHORHOBIT 425 x HO(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
?%%ﬁﬁﬂ*%Aﬁumgﬁﬂ;%Eﬁﬁﬂ%ﬂ%%éﬁ@%@ﬁToﬁﬁ%?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)
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TR, TR, A 2 S B A B SR B

225 SAERE "REXEKR" B4

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 LR B, mydice BRI 5 R nydict W B SPAEERI, W
foo () FFRIATHS, mydict PEZHA PRI T .

REFAAEAE, B S ABMERTERT AR . (HEESOF . BRINE L SoA iR H0E SUR A —
B MDA, gt O b IR, U R D G B O 22 5 A Bl % 42 o
HUMUE X, AT QA BNEA R LA, WY FAFER . JCALN None Z 38, i i AR G A9 B 2l
NIATRES IR, BIAN-Fi. FURAISE B4

Rtk AT G VEBRIAMEE — Pl R AR RM0E . 110 OR ) None fEBRINEL, RIS HE B RG
HSHRAN None JRRTESIR, FIBHAMX G BT, (LR PR

def foo (mydict={}):

22. EBEROLAT 1
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TR 45

def foo (mydict=None) :
if mydict is None:
mydict = {} # create a new dict for local namespace

SREONMENFHEA S RA AL . WA DR BT RS R & BT, A — Bl W R 5 e
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
2. SRIGRURAT A+ R+ TR Y HCAth ek RN A AT e s 2

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

kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 EHMEEZzEAMTLES 7

T gt BUAE RRBOE SO 44 B SCRY T A WIS AE TR BRI SEBR A ARIE. TBSE LT —4
PRERRRHEZ AT A A A A o i, XFT AR s EE

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 .

YEVA append () ZJ5, EAZNENZH 1148 (101, BT x Ay XPAZESIH TH-—X4%,
IR H AT AN R ) B i EB RS UG A (207,

ISAHEIRE = WX SRR 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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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

>>> def func?2(a):

al0] = '"new-value' # 'a' references a mutable list
all]l = all] + 1 # changes a shared object
>>> args = ['old-value', 99]

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

4) A AT AR SR 1

>>> def func3(args):

args['a'] = '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': '"nmew-value', 'b': 100}

5) BEACIE RSB R A -

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

>>> def funcéd (args):

args.a = 'new-value' # args is a mutable Namespace
args.b = args.b + 1 # change object in-place
>>> args = Namespace (a='old-value', b=99)

>>> funcéd (args)
>>> vars (args)
{'a': '"mew-value', 'b': 100}

WA AT 2 B S PR ik 2 S
BRI AR I — M 5 AR O
2.211 3nfa#E Python sh eI &k &%y ?

AWRPRERE: B, ARG BEHEE X 1inear (a,b) , HuRBIZEHRE— TR a*x+b
MBREL £ (x) o RAHRENE I T = AE :

def linear(a, b):

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

return result

HEAEIP LIRS %

class linear:

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

(Faksn
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(£ L£50)

def _ call_ (self, x):
return self.a * x + self.b

R XM T7 G} -

taxes = linear (0.3, 2)

HE —ARRAXER, A5 taxes (10e6)

== 0.3 * 10e6 + 2,

R A G T A AR, e S EA IS HLA s ARSI . A AR E, A — AR A 4

REfS I YRR I 24 (KT

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

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

XN DA AT R s PRSI T2 -

class counter:
value = 0

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

def up(self):

self.value = self.value + 1

def down (self):

self.value = self.value - 1
count counter ()
inc, dec, reset = count.up, count.down, count.set

PAL inc () . dec() Ml reset () WEM, a7 [H—i 8 & —F.

2.2.12 n{a E#l Python %5k ?

—MELL T, Hl copy.copy () B copy.deepcopy () EAMTLAT o HARIA X QAR M, (H

Z R AR«

FEEXPR AT DA SE R SR AT M . e M R R T copy () TiA:

newdict = olddict.copy ()

F AU LA U1 Bt A a2 1 -

22. EBEROLAT
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’new_l = 1[:]

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 yn{a AESIRERNT REIBFR ?

— 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>

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

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

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%ﬁBTH&—*%%%gﬁ%ﬁ%ﬁgﬁ%%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

(False, 'a')

29 AR, MARREXZ AT, Pt B T

’(nan in "b"), LIP ‘

iR A2

’"a" in ("b", nau) ‘

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

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A_FiATEIAZ A, % A2 08 2 4 AT -

[expression] and [on_true] or [on_false]

SRR AMEE T ANERES:, A2 on_true NTH/RE “IR” B, S5RR&HE. IIAEEL2RM ... if
else ... EX N,

2217 & LI Python BEiL NIREHRITER?

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 Fibonacci 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,1i=IM,
Sx=8x, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (x*x+y*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(Iut+ty* (Io-Iu)/Sy), range (Sy
y))) (-=2.1, 0.7, -1.2, 1.2, 30, 80, 24))

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

# 1% \% / / 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, vy, /)
Return the tuple (x//y, x%y). Invariant: div*y + mod == x.

22. EBEROLAT 17
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K25 R EBIRAFHLULH, PINESH R IR ETES
Bl

o Pt MXREFSEIAM divmod O KF251%K

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

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

2.3 HFHFFER
2.3.1 S0fT4A 7 HIF) IR 7

E b BRI, R NSRRI EE TN B AR AN R G o AR RIS Bilhn, B
a7 WO ANHERIT107 (R 8), BYEWT

>>> a = 0010

g>> a

TR AR R B . A N R b N ECR G R REXT . g

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:

i= @ // 3 =3+ {13573

B2 FEBR AR
gEREEREAE 1 % J WIES 1 —2.

X 1% 3 R 3 N IER N R L b B

AW M3 I EATE AR 2

R[a| [ R BRI S5 . C B F FFE RO FF XA — Bk, TRAFAERW 1 // 31

I AP FAE

FratE ik 1 s 3 MEERN >= 0 A ML, ARIAERE N 10 W, HE24 200 /N FT Y 2 JLI?

-190 % 12 == 2 BAMMR; -190 % 12 == -10 M2 258 EIMUTRI .

2.3.3 &info3xy int FEEMMmMA = SyntaxError ?

ZARPAIE Ay AR —A int FHEEIES K/ SyntaxError HhH) s

SRR/ MR

>>> 1.
File
1.

A

Syntax

class

"<stdin>",

class

Error:

line 1

invalid decimal literal

fR PRI R S S IR S S T

18
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>>> 1 .  class___
<class 'int'>

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

2.3.4 I RFFFRERARF?

WFTREE, ATEEH B int () BAKIGERS, B4 int (1144') == 144, ML, WA float ()
BEMCRTE SR, Bl £loat ('144') == 144.0,
AN T, XEEESKER T ki, Wik int(10144") == 144 N EA{HE, Wi

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

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

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

2.3.5 IR EFRIRAFFER?

Bilhn, BHECT 144 FACR AR 1144, ﬂﬁﬂ% V»JE*:M@L%% str () o URARTEE -7 Sk E 3
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" i "{:.3f}".format (1.0/3.0) ¥r=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 = i1i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

5

>>> sio.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

o FIHNEKE 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

i locals () f#bTH %4

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

L "\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

I AZA R int () B float () K HHERIBETAFER AN BAL. split () SCRFATEER)sep” JE
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\\"'

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

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

HIHSH EEZ% PR .
24 thgE

241 BPEFKET . ZIAINREE ?

SR, R NT R A e Z AT, BRI EA IR
* A Python SEBLEA AN PERERF R A% FAQ &5 B Z CPython.
* AREERG TR AAFRR, JLHZW K VO MEZ LR .
o AR 2aT, FBERMET PRI (S profile Bidk).
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o 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 ) .

o WMRAEESERPEZ, B EERER P TE 2 EE. MRS R RZH KRS, TI/EE
I TSR E TS, ISR S niiaE . iz e RIS, 1 B ek ] e e
AT, R 2 R B YA HU /N R

WHERARE Zik8 54 Python fRiF I RR G, A2 —2 THEW DILAREMSHIT. Filan, Cython W] RLKFFRY M
i) Python RIS IR AR i A C P&, IHEEEFZ ARG L . Cython AT DARIH 4w (FIAT LR
BUARYE) Rl ARA S B T AR AT O . WA B O C gt i ae A fH .0, BT AE AT %
5 C ¥ fRpiith.

S
LI PEAEHL R ) wiki T .

242 BETFHRERE—ENRBTUATERMTA?
str fll bytes MERAAIZN, RIS A FAFEIROR ML, FOYRRKIERHRD 008 R

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

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh A PR 8 S IRGE , w2 M io.StringIo)
MR EER LA bytes WH, HWEMIEREH bytearray SR FEHIEREERIE (+=B845F) BINEHE:

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

2.5 FF5l (JTA/FIR)

2.5.1 fa7ESTA TR 2 BLEITH R ?

KAy tuple (seq) AIRHERIFS (SFn ERATRIATEANGL) Fe o BmamiUm 739 A28 /) oo
4.

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

2.5.2 tamtigiFzs| ?

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

seq[len(seq)-nl,.

RN S AR SR, B s -1]1 SR IEFAF R AR E— T4, XA AR R A1
FRR R IIATAT -

2.5.3 FEIIn{ LA iR ?

i N EHEEL reversed () :

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

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

2.5.4 WA MFIRPHIBRESTR ?
VFZ 58 UARAER I R4 44, 7] 25 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]

WERF R T TR AR AR (RIS hashable ), VAN ORI ETEAE R

’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]

P AT BE R fe RAY o

2.5. &3l (ABIR) 23
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2.5.6 fnfaE Python IR ?
%

’ ["this", 1, "j.S", llanu, "array"]

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) ) )

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.

25.7 WAAIRSHFIR ?
LU SVF AT T R

>>> 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
%‘I;H;E;WU%%, AT AR R — RS 2 513K | ASEhSRBTERA#Tr, X—ERENA
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 T EHENAF—RIIFR ?
AT DA 5 et

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

2.5.9 Htt4 a_tuple[i] += [item’] K512 %F 7
R PR IEE SR, —RASRRELZ AR T MALZRAF, —& Python RIS FIAR AN 4 2 1]
2251

HEGTHMITTREIR A X5, XX R A TR, IBAX BENAAMNAEE G, EILHEPA
list Al += %44,

TR S R

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

TypeError: 'tuple' object does not support item assignment

ik SRR RS 0 L 580 (1) BXIR a_tuple (0] HiN, WSS 2, EAERKERE
IBRAR 2 WA AR 0 SOCRI S ET, POATCATR I8 ik .

HsAedsn, BRI ETE 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 ICH A TR, IR P 25 KR
LUE SE) ANy

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

TypeError: 'tuple' object does not support item assignment

DO S 2 NIRRT, SR N2 A5 e B s, (HUMNA SRR AN AR T

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

B AT Sk, ARFE RIS (@) R — ARG T __iadd__ () BEARTE, ESAERAT += sl
(ERHR A, BIHR MHERFERR A R PP (0) XTFRIRINE, __iadd_ () S THEIR L
M extend () HiREIZINE. FreAXTIILRATTVAX L, += #ike 1ist.extend () #Y “PRBET 7

>>> a_list = []
>>> a_list += [1]
>>> g_list

[1]

BT
>>> result = a_list._ iadd__ ([1])
>>> a_list = result
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a_list BT | X R ERAEE, 51 BUE SO R TEH SRR ST a_list. MR{ERRALGIREA
e, WRERTIN a_list ZHIGIHME—XREREE, R KA T IRERA.

P, FEMICAURBIT, RA RS S5 R T

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

TypeError: 'tuple' object does not support item assignment

_dadd__ () PATHE, PSRRI TS, (BRI result 2451 a_tuple [0] FrigmAyfE—
AXR, BRRIRMET RS SBETR, P @R .

2.5.10 HEW—1E209HF: fEA Python #{THE LR TR ?

IHZF Perl 11 X ) Randal Schwartz , %57 AR BB P LA THEY , % E R AR o Z MR <
JF{E”. {E Python H, i5FIH] list.sort () HIEM key B4

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

2.5.11 IMFRIBH — N FIREVEN KN RBITHERF ?
FEMNGIHEICHREA T, WERIERTHET , RIS BEHERITR.

>>> listl
>>> list2
>>> 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 tam3?

F R PIAT class BB AT S A28, BB XT SR, Class XFEAE RN, SE6X 5 %
WETHES (Et), XEE&THRIEERBEEMRE (hE),

KA DAETF s A HAMZE (R i) a0, FIWJE M oA AGE K . X FEXT S Ast
U5 v DA o 2k AN W b EAT A4 . HE a0 Y Mailbox AL T MRAR ) B AT ) k., BT
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEME AL HH A Fluks o 1 B AR #E 20
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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

B, RZFEFALEHM isinstance () X HE CRIATRN . REHCIT LML, Eh
ﬁéﬁﬁﬁﬁ%ﬁ?&ﬂ’l‘%ﬁ TRTE **EX%&F%&E UAEPEREE AT, TR R G T 2 5T
PR TAFIAY S o B A U AT e R VR R A
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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

XFHAFFE isinstance (¢, C) B c, c.count WAFEFEM C.count , FRAEM c H BT, =H
B c.__class__ [MIPHFIESE Cc I8 REEL DRI ER .

R A CIENTENTS, B self.count = 42 XFERYIRIERAE self H HH LB —1 4
Sy count” B RSB o AREHHT 0 RSB A AR A B IR EA , TEIRRAETT AN TRIE 241

e

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"; }

}

f£ Python #ft, HEESH S — KA, HHBOAS BRI AT oL, filin:

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

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

def _ init__ (self, *args):

AR R REE T A Tk E

2.6.10 £ __spam ByBHEHFH—1{ 2l _SomeClassName__spam BJ$5iR{E 8 -

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

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

2.6.11 2ENT __del__ 7%, ERMBRMREZFEAE-

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

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

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

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

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

2613 Hts id() HERERREFER—H ?

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

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

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

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

2.6.14 fHARRTEILAMKEE is EBRAFZITHRE S BHEFEN ?

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

SIS BRI RN R R RERTHS, a is a —FiRH True. B 4pAHZEHE M o
ORI . T H SRS R, B S R S R W 1 /R True B False,
B, BAHSENR R A G B 2 3 5L R A TR SRR . — Ok, APAT 3 g
5 By S m] AR 2 1 -

1) WREEAER T A RERA SRS S0 . TEMEEME new = old ZJ5, AJPAMRIE new is
old,

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

s[0] is xo

3) BpIRG, RNZX S G Bl FEMMERRE a = None filb = None ZJ5, W RARRILE a
is b, P24 None ZHBIRIL.

HAKZHRNG T, A S A SR, 10 ROR AR SE I . JCHZ AN R B A S5 P
WA B, B0 int fl str, FEAMBITIFAR— 2 R pt 4 :

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

Q)
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(8L 7))
>>> a is c
False
>>> a = 'Python'
>>> pb = 'Py'
>>> ¢ = b + 'thon'
>>> a is c
False

e, AT LB, PR B —E A -

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

FEARUEEAR A o, 25 T B 01 o 5 B 00 T3 o AR

1) IE0 PEP 8 FrifEfEny, MR B0l None EMERASIN . XM IS B R m R 9 2805
3C, FERTAEES S HAN AT BE AT /R fEL H AT 54551 False (X RATIEE -

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) i E A SE BUACRD I, A IR 6 R 00 R o A A A . KR AR R £
float ('NaN') X5 HHAMERIR G T,

fif, PAFE collections.abc.Sequence._ contains__ () HYSEPCHS:
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 — A FIINfTIEFIRLHIBREFEE— T T EBISEHIG ?

BRI RAN, HEE __new__ () IAMAE __init_ () k. FEEAE—DIBIH
B 2 BisfT, EXT A AT AL S Bl A B R ORI T

BrA X LA ] AR — S BT SRR 254

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)

(PR
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(£ L£50)

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

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

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

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

K BEAST] DL AFAE ] -

>>> 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 HixtNTEEHZEA 7
FAFHERIWAFE T HJE functools.cached_property () #l functools.lru_cache (). HI#
eSO Z G EAFBES R 5 E TR Z g EAPHEE R .

cached_property 77 X AUE H T A EZ ARSI TTE . EAXBIER LHIRTIH . SRR I RS 1A
BAESE I A LN R B

FORAR, M— AU TR, SRR R VR B, RSB B R, B
By L S . AT DA B M

Iru_cache J73E T HA hashable ZH00) . E B SLBI5]H, BRI E TE AT .

/DI L AU AT 22 AR 8 1Y) mansize BT o B BRI SEOI 2 ORFRAFTE , BB HGA B A7
W EE AT = -

XA TR T ILRRAS A 77 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

QS
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(£ L£50)

@lru_cache (maxsize=20)

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

TR FARE station_id MASERAE o WNSFAH 9SG JE AR R T AEXT 4, W cached_property 75 gt AN T8 H
PR A T3S ) JE v e A

Iru_cache J57 XASRAENSIE FH, (HISTFEE L __eq F __hash__ J7 3k VA AT RESAS I 21 AH 3¢ Ja v 1 o
e

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 EIR

2.7.1 nfagIE.pyc X ?

BERSFABGE (YO g3 S Q@ 2 JE SO R R T o), 18 oy SCHFRTTE H iy
__pycache_ THRTF2ME—-MUEEHIFNLE pyc M. &% .pyc B4 FRIT L8504
5 -px)/ SCEZMIE, FFA oy HIEZR, HPIEE S MR IE A2 E /R python AT & A . ()L PEP
3147,

.pyc SCHA W RE S TR A, SR R 2 — 2 VA SO AR 1 SRR BRI IR, SRR A TG VA B
__pycache__ T Hik. RWPAKEAH I LT LAY — M s T 27, #A W] 68 & A AL FR A
M Web iz 555 5t T X P e -

B 9F % ¥ T PYTHONDONTWRITEBYTECODE ¥ 47 48 &, 4 M 5 A 5L ¥t Jf H. Python §E % 6 &
__pycache__ THRIFMOHMFHIREAZTHFE (MR, F=SRI%%) B, pye U B 3)
Bz,

eI EHGEE AT Python AR SN 25 TR ABAE, FIAS IS pye XF. BEf — M m
ERIEI S foo.py, BEFATH— MR xyz . py, 21517 foo Bl (FEidHiA shell iy4 python
foo.py ), M&h xyz A4 .pye, FHHN xyz B2#FAN, AN foo I .pyc XM, BN
foo.py NEWFAM.

LN foo B .pyc MBI R ARIBIHAIE pyc XA AR py_compile Al
compileall #idt,

py_compile MBHAENS FEI A AL, — LR A A A compile () BAL:

34 Chapter 2. %52 I io]’%



https://www.python.org/dev/peps/pep-3147
https://www.python.org/dev/peps/pep-3147

Python Frequently Asked Questions, 4% 3.10.13

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

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

B DA compileall ik HEh4iF— NN HRE A . HBEEMGSITIRRTHIET
compileall.py 45 H B4 Python SCIFrfE H sk AR HI T :

’python -m compileall .

2.7.2 IR E S RIRR B TR ?

FEHn] DA FiE 2 RS/ name_ ARBHCOWAFR. WHAE N '__main_ ', BFRAENH
AizfT. W, W T A B E R A TR O sk B AR AU, X SRS AR I B Ak T
__name_ ZJGA&HAT:

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

if name_ == '_ _main__ ':
main ()

2.7.3 WfALEREES A ?
MBSEA DA A -

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

7]l R o AT A 2B R

* HEFA foo

* f foo PR A& AL &

* Gii% foo HIFHAIAT

e foo B A bar

* A bar Q@AM 4R &

* ¥ bar HIFHIHIAT

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

o BAMLHIZIHM foo_var &R foo, HNRKE bar.foo_var = foo.foo_var
a2 RIMT, BH2A Python i 58 X foo HYMRRE, foo 4 RfF5 BN AR 2 251 .«
”:ﬂf?{?ﬁ}iﬁ import foo , %E%iﬁ?’fé)ﬁj’ﬁﬁ%qﬁﬁl‘ﬂ foo.foo_var Hﬂ‘, %ﬁ@cﬁﬁé@%‘%o
AN (2D) =Rl AR M5
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Guido van Rossum 2 52 4 # (i ] from <module> import ... , ErAMREMERET. &
Jay AR e FIZRAR S w1 da A W e B R AL X EME S AR i T B PA <module>.
<name> WIEXGI H .

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

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

A2 B importlib FHYEKEL import_module () :

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

2.7.5 HESFAMERETTREHEHSA EXH}RARUBHE. ZZHTA?

HFRERA—ZE I, Python {UFE S — U ABTHURFSEUSIER SCIF . BN, FE— SRR IR
FEABAAR 2 G A [ 1 BRI, IR A FERRHORE MR PRI — AT . AR 2R A
C AR, i AT AR #RA:

import importlib
import modname
importlib.reload (modname)

il EMEARIAER LK. THREHAE T ATIERN

from modname import some_objects

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

>>> import importlib

>>> import cls

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

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

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

HESEIA G id FTEN R, MR —H 1T 4:

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

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

i S E W iE) &

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

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

A TR/ RIE S, R B 0 415 N8 2 AR SAEE A . (/R C 7 R £l
DFER RS B

if (x <= y)
X++;
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

F HIANiX & Python HIH—4> bug, HIIAREXFE. X5 Python £ B&AK, 15 KEF-G AUTALFEEFE 5
S YN,

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
FIEHE . XEWERFSEANS, Python T MR T L HATHIES , 55 C 1 Java.

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

’>>> x = 1.2

|

%%ﬁ%%ﬁ%ﬁ+ﬁﬂ%ﬁiiC%%%@%ﬁwﬁ,@K%é%?EOEﬁEWM%L7%%ﬁ%
=

’1.00llOOllOOllOOl1001100llOOllOOll00110011001100110011 (binary)

BN LT - A

’1.1999999999999999555910790149937383830547332763671875 (decimal)

SR 53 (0K Python P iR 17 15-16 1/ MR -
SRR SRR, 155 Python HUREHHY 3 AR —

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

Hk, XEWEMRE RG] AR E R, ARERRRIEE. £ CH+ Hr, W RAE Al
MAERERDEGEER R TE, WOBMEH : 28 4F - 1€ Python 1R A] A4 E baseclass.
methodname (self, <argument list>)., XX __init_ () FEEEEH, BOEEIRAEZL Y
VAR ELY RF A4 WEEIEr, T b DAy S 280 A .

WJh, BT AR SRR TEYA R ST Python H g R AR f (ARFEE ) AE eR B R AE g 718 £
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 #eA A, AU TRXAHBIMGIAEN SR . SRR self. var REFMBMED T XA
A B, XTSI R, AT self. var EWRERX IR AR AERE S ARG A %R
SEOURY H %o SATTRYE, SR AR AN S B AR A A T AR i 44 25 ) v R 2E45-9F Python {2 A P
A 251

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 4N Guido T :

(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

’n’ H.join([vlv, v2v, |4v, '8', '16'])

GERAE:

’"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 (", ")
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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
TP AR G A AR 7 i

3.9 REASH?

WERBATG 58, W try/except HREGRCRM o SEFn_EAARTH2 B B0 . £ 2.0 Z Hi#Y Python fiRAH,
3P X A~ I

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) ?

YROTPA RS b —HR if. .. elif... elif... else RMEX—p. XTFFEHEMEIIE M4
NI E R, RIERTPAEH match ... case iffH].

TR S MK BT et P T e B 00, W AR R case (L ST EEE A pR AR, A
functions = { function_1,

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

func = functions[value]
func ()

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

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

BB IR MR, BIAGIhE visit_ o QERBAXAEREIZ, WRMERARZGEMT, K
TrE R BRI N R AR %
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311 WEFEERESFENSE, MESRRETTRERKNSE
STHIG, ?

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

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

3.12 Aft4 lambda FiEXAEEBEIES 7

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

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

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

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

3.14 Python IN{E&EBHE ?

Python A7 PRAYANT T 5L L. Python IBRHESEBLCPython (5| T BORKIMA RTINS, I
A 5 — R AL RIS IIEE, A WA T OB ERAS I SRR A A AN mT 7 0 OO BRI N e P 2 B R 0 42
ge BEHUHRAL T PATRIR IR SRR F B A AL &R 2 10 e B
AN, HABSEIE (41 Tython = PyPy) n] fE 2 MK R A AL, 405 A Agasidf e . AnSRARIY Python 4%
RT3 LT RO B AT o WX e 22 57 T -5 B L Bl B RS AL M R

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

for file in very_long_list_of_files:
f = open(file)
c f.read (1)

Sebr b, (] CPython (5| TR IR BT 5, B ASBIRIE R £ &R RPTRT—A3CfF. SR, X
EGEHY GC, X LESCHFRT G A RELAR IR E] B (FTREARS A ][] ke ) wioliede (RHoEH) o

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

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

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

HoE, XA ChnifERitt, PILARERSHE. GEfY, FLM1HIIE Boehm GC . EH&ET X 4% W5
(%g%%ﬁ%é)%E%ﬁ@,ﬁﬁﬁgﬁi%é%%,ﬁ&ﬁ%%éﬁ%%@%iﬁMm@%b,%
BT )

24 Python fi A B AW R FRES, 50 GC WA —ANm#. 7EM 3719 Python H, WA GC FE$2
HER A AR ) malloc() Fl free(), fix A Python BN HIFEF A REA ] € & L malloc() Al free(),
M "] GEANFREE Python 11 . FFE, CPython R] DAIEAfHISZF] malloc() A1 free().

3.16 CPython BHEt At AFERAAEAE?

4 Python JR I}, M 4xJmyin44 23] 2 Python BEBG| HIXT S A B BREIL . ARAFAERIRAG I, Wn]
AER AP OL C R 2 BLA AL APt 2 AT REREIRY (IR Purify IR T H SN ). (B
s, Python 7EiR i & B A I 2l B B D R

AR 258 ] Python FEREHUN MR FLENZT, TERIN atexit BibLaFT— AL, SEHIMERX LA A .

317 Bt 4B LM TARTIREIERE 7

EIRFIFAMICAAEVFZ T MU, (HEIR D Nl H 2 AR . 7TPANAICA SR ML Pascal
ioskek C 4545 BRI XM /NMES, TPV ANFEZERM RS, nTAME S — AT 84, fin,
TR IR AR BRI A s A B = AR oAl

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

TR N AR, XA — A e, WA BB ER I E R OCER.. SRR AR, X
HEIRA AR BIIERI TR . R AZICE AT AR T AL key, [RIE R GERFTCHLAIAES A key.

3.18 3R 2N 7%E CPython th3cIa) ?

CPython [ 51| 33205 2 I AR K BEEIAE, TIASIE lisp KUK ISESR o S I FXT AT G2 1195 | I ) T 4
B, FHAEBIFRIEEH T AR BRI IR B A K R A 8T
RFRRGIFIK a (1] BERIERA IR RNRRG T X .

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

3.19 FH#LEIN{FHE CPython thscip ?

CPython F 5 M SCHUN AIREE A/ NIG A . 5 BARILL, XAERZEFOL T Atk (H nifcss Wi £
F) $ROE T HEAFROPERE, J HSCHUE R

T TAET 202 i hash () WEREOTR T I f7 #8829 hash {0 . hash FCRD AR B AN 41
PERER R T AE AR B4, "Python” [ hash {H°4-539294296, jiiipython”(—MEALA [ 1 FAFHR) 1
hash {2y 1142331976, &), hash fCT I F1 58 B P oRFAE (I (O B LA R SRR LAY
AN hash i, XEEWRE T EAEE R E] - O(1), M Big-O FIRIA - RAGR— M.

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

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

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

EAFE i — LR R R 5 -

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

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

£5|% A~ KeyError S, PINH ATPEMNY (1, 2] 19id ST 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 RRPIFME TSRS, ARCO R, WU, EAUOGE nT AR S HAG R TR X 45 4] DAfE
FAL B SN RAE N A O R AT ] A 24 B 5 1B 1) L R R 5 2R IR ER mT 2138 1Y B A X G
LA R B HHFI N R AT e FETCRABER.

URFEEE, W] AR PAR O iR R A R, (B E R R A TR AR AT PAKF— A ] AR S 4
AP, FEEBIRNEA __eq () Ml _hash__ () I¥k. SRIG, WRABURG R 7 (5]
HAth T hash P45 ) P IR IS B AEE X R A (B EXRF RO T 7 3 (SRS H) vh P PRE I 2

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

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

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

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

AN, RN, AR o1 == 02 (Blol.__eq  (02) is True ) Wlhash(ol) == hash(o2)
(Bl ol.__hash__ () == 02.__hash__ () ), FiEXGREAET A, WEIRAAFER LX LLRE, 7

BN HAEET hash AYZEHRF 23 4

Xt ListWrapper , SR RAE T4, SR A BE R DA S 570 o BRAFIRIE R A S 18
it R A SN IE At A X e TR S 2R A0 A B AR i B R

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

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

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

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

3.22 fn{a7E Python g EFISCHEREOME ?

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

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

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

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

T8 2 IR AT AR B e Python HrAR RNy . BRI AR P AR IZ IS . SFoc b, B RERE
i, PO HTEA REINARE P I R e J@ k. B, append () J7 iR ml— L NESIRI AR R A IHT
25 BRI R append O SEHUR T REW I SATICERAE, (HRAAEN BT PR AR I
TEAR TR B o

WEMIAEFARFEAH, I AR RER ERRA ARG R 5 T, —Fh B 88 AT A 45 A2 i [ 38
WTT %, B BSRTES AT S b AU 2 1 Sedn 5 IR PR &N . 244K Python AR ¥R AR BEAH
R, Agm ST B

3.23 Att4iw®H goto ?

TE 1970 SN T RBI A ZBRHHY goto M HESFEURGLAE “2 KA BRREE AP AE MRS . 76
FIOES Y, BWREAUNER, HEEASLHA L (7F Python 2 ] if i5A]PAK or, and fll if-else
22k ) FIPEIR (] while Fll for i547], JFAREA S continue Ml break) MFEHLEWE T .

AR T DA 5 3 S ORI S B s B0 T 1Y “Z5 4k goto” o 2 NN S T DA (i AR 4L
C, Fortran FIHAME T G GHEHAY “go” =X “goto” #aik. fil4n:

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

except label: # where to goto
pass

ERAARVHRBE IR R ], XIEHE PO A2 goto, TR .
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3.24 HHHLIRIEFFFE (r-strings) FEELIRFHIGERE ?

E@?ﬂﬁ,?ﬂ%%%ﬁﬁﬁﬁﬂﬂ%%:%%%%K&Nﬁﬁﬁ%%%%%ﬁ%?ﬁ7%Ti%%
HFATER

JFAR AT ER AL e o T 7 AR EIAT H 0 SR SO FR A AL FRAS (322 IRk 5 | 48) B4
Ao BEZRARBRERFFAVERC ) G SR A  E 02, 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!

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

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

dir = "\\this\\is\\my\\dos\\dir\\"

3.25 Hft2 Python GAMIRIELY “with” &) 7

Python HAwith’ 141, B RERF— MU BAG AT R AGE A, FEIEAHIR AT BRI R R A S . A
YOI B XS5 H:

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

A& Python Ht, SXAEH A4 & AN B -

HAliE =, 0 ObjectPascal . Delphi #l C++ i IS AY, PRI PAZAN S MIHIANE 70 FLaa A 2 0t . X
e TSI HL T - GRS B A TE S IR I B B A I8

Python i I ZNARA. SFeAn] RERHHE AL A TS5 AR L. nT PAZHZSHIAEXH SR 75 sl 5l 57 )
Mo XEAFICTAE L ] B PSR S | e A A @tk JRilEdt . eJRE s A Eve?

Bidn, RAANASER AU B

def foo(a):
with a:
print (x)

AL B WA — N4 07X WU M. ST, Python sy R ilRE i — i (B2 2
BA, SR AT WA A7) MERAR, ERE A with BT gt i, Python 1)
B AR B ) S S R A

SRIMT, Python W] A R AR FA S B with” MIZEIE FHrE OB AMUIS R mo 28k, AU

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

kA

ref

ref.
ref.
ref.

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

Q o o |l

AR AR R AT B RIPE R Python FEIZATIHRRMT A4 FRGEE 1026 —AMRA A 5 2T — XA
#r.

3.24. At 2FIGFFFE (r-strings) FEELIRFHIZR 7 45
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3.26 £ AT LRI with iE4) ?

M TSR, B B SCE BRI B A e R JCIA IR AR . e WA D2, 24 2RIl 1
AT R SE I, AT EF B KM WPRFTEE, A with’ 147 T E 58 )i contextlib.closing(generator)”

3.27 A1t 4 if/while/def/class (ER) T EE S ?

B9 T e S (ABC I F SKBIETRZ ). HIE TR

if a == Db
print (a)

5

if a == b:
print (a)

RGO MO 5 2. il PR, X FAQ RERI BT, B SRS ER; X2
BRI E A

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

3.28 A ft4 Python HIIRMTAHMKERL ITEHAES ?

Python AVFAETEIIZE, TCATRIT MA R R HIE -

[1, 2, 3,1
(‘ta', 'b', 'c',)
d =
"A' [1, 51,
"B": [6, 71, # last trailing comma is optional but good style
}
A LA ARV AR

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

AN ML S 22 T HOEAZ W B . AN

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

]

RPRFERAEAICR, HEF EE =4 "ee”, "fiefoo” F1"fum” o Bl LI 5 0] PAREGIX 4
BRI
SOV R BEIE S5 AT DA 25 A2 ACRD B2 5 A2 Al
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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
TN . TR O W] e B TRAS SCIFRY, 260 mathmodule . ¢ SXARRY SUIF AL C AU H %
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)

47
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4.1.3 7 Unix chEHELE Python RIS 1T ?

IR B SR AU P HATHY, FFHES—ATRRELA #! Fk, JETHER L Python fiREZR I BR A
F—E PAAPST chmod +x scriptfile Bi& chmod 755 scriptfile &),
FoRAREMME, REENTE:

#!/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

#!/usr/bin/env python

24 CGI A X FE . CGI AR PATH IEEAF Sl 3 2 AEHAE AT, I DAROAZIE F R 1) 52 38
7t A%

HEHE, FPRFREAR R KK, TTEEA 55 /usr/bin/env HFF4I; Yk #HH R A AIELE
env P, FEXRMETILT, URAT DAL B R i Y hack 775 (3B Alex Rezinsky) :

#! /bin/sh
mmww.n

exec python $0 1+ms@"

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

doc = """ . .Whatever..."""

4.1.4 Python thfF curses/termcap g5 ?

X2 Unix R40: FrifE Python Y5 H5 & 47U £ 7 Modules T H S H B3 curses Bk, (HERIA I A 2 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 .
ANFEFAFE SRR HAR B SR . XEWEX MBI FZ LA BSD curses B HAE RS, HZ
H BIBAELEY 1 RGN %A SAFAE X AL -

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

atexit BIHURHE T —15 C ) onexit () BREZRAIMITEM EEL

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)

e B S A S E S

def handler (signum, frame):

48 Chapter 4. REZEEFOEM FAQ
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4.2 EHES

4.21 EHiMix Python a4 7

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 — A R BONEAT A S B AR G, AR 1% 5 5 D e BCRAS X 2417 o ]
PAKF BT — ZR 50 I 1A S B B g . XL SR DL ZOR B TR, {H)2 i T Python 2
AT RIS R I E SR S o ARnT DA S AR AU 5] 204 5 DNk R ol 2 o A i DRI AT R
R E T SR A BT PR A B

FEFP AL SN HAL R B T ASE I E A E

if name_ == "__main__ ":
self_test ()

L Python SEERY “fi” He, B2 G AR ANIE 1 A H I RE AR nT AZESN % 1A T
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 49
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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) # <——————————————————————————— !

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(0.001) # <~ !
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')

QS
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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 % (141))
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)

IBATIF AR N i

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

ERBHA SR ARECE Z (5 5 Queue JHRAL T 2RI .

434 EREMELREERERERZEN?

Python VM N#B£:{ili f global interpreter lock (GIL) Srfaff R —mE B — s 4T. @i Python H&
TEFT IS Z U 4 VIR n] DUE AR B sys. setswitchinterval () $§5E. A Python
BIFRAERE, BT A — &I X A C AU SE 2 1.

PG LU, BARR SR EE BARY) PVM AT s P8 A W fRe . i scbr b, XA (int, list, dict
&) LA RN “RIETT BRI .

HORYL, THEEEAERE TR (L. L1, L2 2515%, D, DI, D225, x. y @04, i, jiint 4h):

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

x = L[1i]

x = L.pop ()
L1[i:3] = L2
L.sort ()

X =y
x.field =y
D[x] =y

(N oiaRs:)
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D1.update (D2)
D.keys ()

XA T

i = i+l
L.append (L[-11)

78 a5 HA TR B B A AR R AT TR R 0 il & __del () Jrik, RXWTRES)™4E—2
Wi o ot S AN S R EAT KR BRI T AN o QR BE T A3G , !

&

4.3.5 A HEMIBRE SRR ?

global interpreter lock (GIL) @& #A0 4 Python YE =i £ R &5 DIFZME 1, BN ULE) F
Python fURS HUGTESRIE GIL A REiE4T, FrAZ ZARRY Python F27 N BEA ROl —4> CPU.

7£ Python 1.5 X, Greg Stein J¥ % T — P52 AT (1 (“free threadings” #MT7), T GIL, Ik
LAl BORIUE . Adam Olsen folT thAEAIY python-safethread 1 H BUL T ISURY L5 . AERYZ,
?%)T%ZF%‘% GIL M 7R AR R B, XS e R AR I b i BB I 2 R e (=AM
30%) .

EXFH BEWRE RN RETEL 2L gs ARG ] Python! AR UFRRHE S H2 * R *, MARZE * &
B *, M concurrent . futures B ProcessPoolExecutor KM T — AR R T 40
RARFES T35 53 RAMOE 245, W PAMEH multiprocessing BHRALRIIEE APL,

T YU C AR A [ C A BFE R A AL S5 I, T DAYE AR AT C AR IRE ik
GIL, ihHABLAEPIT. z11ib fl hashlib SRRl FERERE 2R T

WA AL GIL MZR MRS IRSEE, A RSeMERmBl MRS AN ZILEX g, AR, Xh
AR A BT H A2 MR EIEA SRR, e —MRER T 28080, /R
BRI FAFFR 2 GAFER, XEGAFHAEAR BB RESIRES . HAD RIAA H O H AR
FIF, XL H AR R MR B RS T . 545,

FBL B PPBEX L8 T A5 T BEAEAT BRAYIS ] Py e i, RN [T RE I AR 26 = e P L e . SR =05
PR 55 1) T JEE W] FUARIF E N T At & SRR A AR RS T A BE TR 22

g, BRE MR G ZALAPIRA, B2 A PR — S ARE S A LI ?

4.4 WA S5HH
441 BRI ? (R TABXEE - )

{#if] os.remove (filename) B{ os.unlink (filename) ., &FH os FHPAFKEEZ XY . XK
BOZ—FER), unlink () XA EECE Unix RG24 5

WREMBEE %, Wiz os.rmdir () ; {#i/f] os.mkdir () At H3. os.makedirs (path) 24
# path HAEIAHFIER H K. os.removedirs (path) WA HSE, REEANTEZ W
SRS H DA B 1%, ATOABEF shutil. rmeree () -

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

RS E AW Sc 4k, £ = open(filename, "rb+") T FF U, KRG H £.
truncate (offset); offset BRIA S Y RNV E. WA AX i os.open () T 1 ¢4
] os.ftruncate (fd, offset), H fd B3R (— D/ NEEAEL) .

shutil RHRWAE T LSO %L, (136 copyfile (), copytree () fil 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,

T WS IEREURAYTE, TR A BRI SO (X B open () BRELIEA "rb"). 1l
R(BOA) FEA "o BIE, SUFRUASCARRAITIF, £.read () 20BN str MR, MAE bytes MR,

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

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

4.4.5 E#ifE (RS232) &0 7?

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

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

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

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

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

PR PIX =35 C SCHHRFF TS, B BRI ARG S f 2 e (e, X ] BB 5 mi £ Ab 3 1/0
W) o AnARaf LR ELX AWM S, #H os.close () :
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os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

s R AR 0, 1, 2 fUF

4.5 M4 / Internet 4R1E

4.5.1 Python thiy WWW THE{tA?

Z I 2% T internet 1 netdata 3% i FE [ 425 . Python A7 K BT B AR 8 Rk 55 s Al
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 441 74145 3 Python web o AREIS 4 7.

4.5.2 EHEHIAX CGl ¥ (METHOD=POST) ?

AL POST REARBUM T, A -2 A5 B fAT L3 ng 7
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()

HE, BEEE S5 RmMEN POST #:4E T, EHFFHAMMH urllib.parse.urlencode () Ab3
— N BT, WREAE name=Guy Steele, Jr. fYif:

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

S
#7 urllib-howto ZREUFE 2 7R 61 -
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4.5.3 £ HTML JREER T AR ?
PRATDALE Web i wiki TUIA] $REIVFZ2A B .

4.5.4 EfER Python BIZ A& xR ?

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

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

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

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location

p = os.popen("¢s -t —-i" % SENDMAIL, "w")

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

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

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

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

sts = p.close()

if sts != 0:

print ("Sendmail exit status", sts)

4.5.5 socket By connect() Fi:xEHFEEEZE ?

B select FHALPE socket F4 /0,

BB 1 TCP ¥4 & EFHZE, /RTT PAYS socket A AEPH ZEA . XFE M4 /RIFT socket . connect () Hf,
RFF e BIsE iR CRKRATRE) s ®]— M . errno #IRISAIRY . errno. EINPROGRESS
FORE AR T IS A 52 . ANF R EAE RGORHR MUR R FE, AR TR B IARE R 2R A
NI

RATPAE ] socket . connect_ex () HERMGRA N T . ERFHRE erro {. FRHATARIA), R DA

S5 FRIA A socket . connect_ex () -- 0 B errno.EISCONN F/R 4 EL 58 A - B MRt ml DAK I
socket 144 select .select () ETC RGNS,

HEff: asyncio SHURML Tl MY AR K AP, BB S A EM M4 . =70
Twisted FR2— T H IR+ & B Q% .
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4.6 HIEE

4.6.1 Python th ARG YEDON ?

A1

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

REBRAZ BRI E 430 &R Wi ghife wiki TR SRECEZ/FE .
4.6.2 £ Python dhfnfa SLEEF X L4 ?

pickle BEMLHRPA—Fllw 8 M A 7 UM T M (BRI BE I ERAHT P SCIF . B
B ZRIARPY), IeAh shelve FEAHURT ] pickle A1l (g)dbm @l 6 54T Python X R iH5 A4k
T

47 BERKF

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

import random
random.random ()

XA AR ] [0, 1) Z [R]H BERLIE SR
R V2 A L T A A, filn:
* randrange (a, b) i&[A] [a, b) RJE] ) —HEZUEL
* uniform(a, b) i&[A [a, b) K[ALZ [ HTF AEL
e normalvariate (mean, sdev) fifIEE (FEHH) 204 R%FE.
A — L R B E R T SN TR,
* choice () MNAEMTH PREPLERE 1 ITE.
* shuffle (L) SMFIRMATIEIEHE, BIRFHEEHLAITEL.
A5 Random 2, ARA] AR HSLBIML, R EIEZ AL FEALECE s .
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CHAPTER D

¥ RAERNE W e &

5.1 fq[LMfEM C EECIEBCHERND ?

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

REHH GG Python 5 R X 4~ 28

S

5.2 BLI{ER C++ EEAIEECHEND ?

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 and its relative Pyrex are compilers that accept a slightly modified form of Python and generate the cor-
responding C code. Cython and Pyrex make it possible to write an extension without having to learn Python’s C
APL

W FRAREE FLAE N 26 Y Fi R FEAE C or C++ library for which no Python 3™ J@#Y) C 8% C++ JEREED, 7 PAZ

BB SWIG 45 T H AL XL i U U R %, STP, CXX Boost B Weave 32 il T%¢ C++ i
HUE S AW

57
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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 ?

XX SR8, R 2 tdl, PyTuple_Size () AR [ H K PyTuple_GetItem () A[i&[Al
s BB, XTI RN R PyListSize () fl PyList_GetItem().

XFFATH, PyBytes_Size () ALRPIHAK N PyBytes_AsStringAndsize () $ff—HERHME
R I ET . TS Python FATERITRENZS, I C 1Y strlen () R,

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

A —AEEXT Python X411 15 )2 4% APL, Sl R g 2 04 fit——3% 2 Include/abstract.
h TN . BRVYF# A PySequence_Length (), PySequence_GetItem () XAEAYHE K- 51T &
J51) Python JP A HEF 4%, EAMNA AT {5 47 2 HAh A H AP Bl an 4L (PyNumber_Index () 4§) PAK
PyMapping API H{) & 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

RARA0”, B SRR, WSS T HE ST, flr6”.

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

Saith ?

1F Python f&gH, B L — 1 Frwrite () HIERXS . BT LRIREL sys . stdout fl sys.stderr,
VA print_error 5 H& FUVFFRUERIIMLEI AR, FEILZ G, i REAARIY wreite () TR R AIE

fafHb
HEX — R R R R 1o, StringTo 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_ImportModule ("<modulename>");

WS RS (BB RAAET sys .modules ), EAPIMLIHH: 70
[ sys.modules ["<modulename>"] MHMH. T H AL BRI AT 644 238
PR HIIG A HAFAE T sys .modules i,

Z AR AT AT I ATy AR T R JE e (RIVBEHe G SRR 44 %)

e

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

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

5.9. in{a##3xk PyErr_Print() (s{3TENE stdout/ stderr BI{EAAE) BIHIH ?
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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 & ?

¥f GDB SN 4 — RN, B A Al ARETEY A i B W
TERERY . gdbinit SCfFH (BACH) IRmar4:

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?

KLZEFT ) Python J[RA NS /usr/lib/python2.x/config/ H3%, #%H P HEE 415 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 ?

BENASINER g ++ IR, WE F4mi%k Python, LI g ++ EHEERE (78 Python Modules Makefile Ht
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% ) ?

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

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 ? 61
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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.

e |

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

’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.

>>>

PR 2 A “HA ATIT. X EME IR T AR A A Python iFAJ sl 3k, HAEERRN AT
FEEAT. X2 Python F KHYINAELZ —. M AL RBAIFERER:
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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:

SR A5 oy A9 LS, FTRAHEA Python A T . 7 SRt Python AR HI45%1 B s A

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 A Windows 248 E, Python AIR] LA TAERHR 4T

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 _resultobij;
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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 HEHEATH L, (HIFRTIEMIETAE (T2 —15E4m SWIG

)

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

6.7 Wil mig2E A EAEHET Python [RIEEFIEA tab ?

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

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

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

6.8 INAHEAPHENIRA TEERE ?

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

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

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

EfRAARE (GUI) & RiEE

7.1 BERET R D
7.2 Python it GUI TA® ?

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

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

7.3 753 Tkinter fyi5Ea

7.3.1 REH “FHLE" Tkinter BFE?

Freeze (BN “UR4s”) &—MHRAIEMSI N AR TH. 24 “Y%R45” Tkinter BT, BFIFAEZE
MBS Azt T, RONREFFAR TR % Tel F1 Tk J .

— B TR R KRR T S Tel F Tk JE—[F & A, I HAEZ AT I ] #5548  TCL_LIBRARY Al
TK_LIBRARY #5 [l A T2 E .

AT PAFEIEREMSLIB TN LY, ok B EM Tl AR TR 2 8 G 3 R T . — MG Fh i
M T EN] SAM (i s/ AH), B2 Tix 40 KR —5R4 (https://tix.sourceforge.net/).

TEJE H SAM Bi}4i% Tix , £ Python 34 Modules/tkappinit.c FHATX} Tclsam_init () ZFH)iE
MR, FHHIGFEFE S libtclsam F libtksam A£G (7] fE L EAFE Tix B)FE) .
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7.3.2 7345 /O RERTREDSALIE Tk D ?

1£ Windows PASR HABF-& Ef DA, AREEZEANTFEM A LR ([ER2ARUARHUIE S— TRE 1O i,
Tk A5 Xt ) xtAddInput () XA, B REREM— R, 24— SRR T AT
I/O #aVEIHE, Tk FAEHESIE XA FJE R L. 2 tkinter-file-handlers

7.3.3 7 Tkinter h$BHFEATLTIE: AHH4A?
LHEWTRIWHARE : CAMT bind () FEHE THAMAIRET, B2, Ui X5, X1
AL FFR 5T AT

SR TR , B RO R BB WPE T SRR focus 4. 8 H—MEIFIEAR
i CHLREAL, TR (MR : A akefocus ).
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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

>>> A7 H 40 TP BAA Y Python HURAF. A4 Bon T REARE By sUAE M Rea B AT RO RE B AR RS 2 i o
. BHAENFE X
o A H A L AR A AT B ERIARY Python $E/RAF, fdh: gAFR AR, UMY 43 PR AF
2N (JIES. FiEe. #ESH=8515), d2iiE M EmesZ 5.
* Ellipsis NEHFE.
2to3 4 Python 2.x AR %%k Python 3.x ARG T H. | JHATAEATIRAD , 3 Dy AT, A3 R 2 B0kl
FI RN I 8
2t03 WA FEARMERE R, BN 1ib2to3; FRME T ML A AN Tools/scripts/2to3. L

2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
Fa, M2 FHALR G EU hasattr () B TRMECE HEC R (FlangH EAR5). ABC
SIAT T2, XM IEg& B HAb3S, (HAWIRERY isinstance () Ml issubclass () ik
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp), 807 (FF numbers ) i (FE 1o i), S ABRASFIMESS (F£ importlib. abe
i) o ARATPAE ] abe BHCRAIE H 21 ABC.

annotation -- byl KECR| AR, KEME. REBOES SR MHEMIRE, e lEh £ 20207 SR .

SRR LA AT R TV, R4t . SRR IR 2 BIER . ARt
B __annotations__ #piRJEMETF.

2 Wvariable annotation, function annotation, PEP 484 1 PEP 526, XfWIGEHENFH. HiESW
annotations-howto | fig i F ARyt i fefE 5L B .

argument -- S5 7LV BREUHE L function  (B{method ) WHEH. S50 RWiFh:

o RAEF A TERRBOM I P ETTEATAARRAT (B0 name=) SUEME N ASTERTTEATA ** 15
PCHLER A 25BRUE, 3 F1 5 FEPA X complex () WM @ T X BT SEC

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

s 2 E A ANETRBTSHENSE. MESEOTH T SBIN R IT K CA R/ 805 15w
WA * [iterable B TCRBAE A . 2EBIKRUL, 3 F1 5 FELA M S JE T A8 S 4

7
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complex (3, D5)
complex (* (3, 5))

B0 S4B POV B0 S s SR BN B 0 calls — 5. U, (F A4
SR FIRAR— B RO 2 BB R R 2 Rt

73% Wparameter REFRFH , H L 5457 509 5] LA PEP 362,

asynchronous context manager -- 5720 | F3CHEISY L FP X f @ i ¥ X _aenter_ () A
__aexit__ () FEEX async with i) IEITEES. B PEP 492 5] A,

asynchronous generator -- 55252 K 3S 1% [BI{E Masynchronous generator iterator R B-5{JJ async
def & LW REARAMLL, RRZAAFET BEMEE vield Kb A4 —RFIATLE async for
(2N U AN =S
WARTE 2 48 b AR e R, (BAERL LU I NPT BE2 48 7 £ A%
FERERE S, PR DA

SRR LA avait FAREK asyne for M async with .
asynchronous generator iterator -- 525 7 85 5028 asynchronous generator FRELFT B EE IR .

WXt )@ Fasynchronous iterator, 24 H __anext_ () JF¥EE B2 R B —A 0] EE R0 SR P T
A A R RS B T —1 yield ik,

B4 yield ST EALTE, 044 AL ITARAS (o RbaE RERTRER Y ry iH60). 4%
Bk BHREGIM _anext__ () BEMT SR GARIREN, B2 M BIFRBASENTT
Z: I, PEP 492 1 PEP 525,

asynchronous iterable -- 5[ KU R W E async for i A) gk H 09 X 5. 26 0 & B W
__aiter_ () F¥ERE—A asynchronous iterator, {1 PEP 492 5| A,

asynchronous iterator -- 52B3% 08 SEM T __aiter_ () fl__anext_ () FEMNIE. _ _anext_
WMHLR [l —A~awaitable ¥4 . async for SACHIRLIEMARN __anext_ () FiEFTREIF A4
s, HAHEG| K — StopAsyncIteration B . H PEP 492 5| A,

attribute -- JEY: SCHCE| N RPME, EHE SIS LB ARG . 200, WS 0 BF
JEM a MW PAR o.a k5 HE.

AT ALV, 5 A X identifiers H-JE BRI F A — AU QA IBHEULE T DAY, 01l
setattr (). SRR R TCHE G ks, TR getattr () HAHL.
awaitable -- \[25FFX R BB await FIRX P MHIXS SR . WA coroutine B2 A __await_ () J5

EHXT. 20, PEP 492,

BDFL “Z& 5 {-2Eph#E" MIE X455, W) Guido van Rossum, Python )i .

binary file -- —3FHISCIE file object REMG LS F 7 Kb o “HERISCHR B R A BRI (Teb,
"wb' or 'rb+") FTHH M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
Fl gzip.GzipFile fJSLH,

7S Wiext file T RAEBTES str WRIYSTIR S

borrowed reference -- fff A 5|/l 7£ Python [¥) C APL H, fEHGIH 235 —Mx L5 M, iz 240
HAFEAZGI . MR RPN B2 N — B Taet. B, SRS ol ARSER AT 511
55— strong reference 55 E o

HEFFAEborrowed reference ' Py_INCREF () PARFHFbGESR Kystrong reference, AR 24104
TEEAEBE AL NG — A Z Al R . Py_NewRef () BRECT AR R B — B i strong

reference,

bytes-like object -- ‘FYix 4 & 1% bufferobjects H H. f8 T ) C-contiguous ZZ M )3T %, X350 A
bytes. bytearray fll array.array %%, WARIFLZEE memoryview X, FHEIE
AIFEZ b BRI E PR XSG SR . PRAF N R SO A Sl i B KRS
FELCEAE R BRSO . XFION RAE SR PR AT AT R . ARG ppokt
ZHBIf1FE bytearray PAJ bytearray [ memoryview. HABEMEER —#EHIEERAEHT A
ARG (0 HEEATENTA) s XX a0 146 bytes PAK bytes X4 memoryview,

9

%
?‘,ﬁ

SR E. WERFEHE

o
T
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bytecode -- {5ty Python J5{URS 2741 74785, HJl CPython fi# Rk o171 Python A2 )7 1) P AUAD .
FHMIERGAAAE pyc S, X “UCRAT IR — SCPFRPE BE SR (AT A 2000 I8 58 24 15
TR ) o XA T AE E B AT T R AT LSS B ) virual machine 2 Lo 5 RN
Python FEIIAL_ LR 7S A—Ed@ ], A -—ERELEA ] Python A A% .

TR FIFRATLAE dis BLRE) SRR &R

callable -- Wl PJIIREER AT A G nl ABAT TR s R &, AT REME i — 4S8 (B Wargument),
B PA R Tk

callable (argumentl, argument2, ...)

function, BRI JEF|method &5, WIET MM R . LI T _call () JEMFEMEHIHET
CIR)EROE

callback -- [ —AME RS04 A DA PATE A K 5 5~ B 209t FH B 1 (51 R e 4
cass FHRAIE FH FE OGS E N, ZE S A8 AR A S B A TR E IR i E o
class variable -- QR348 40 eI g AR &, I HAUSRAE SR )29 B (M @ FE 20 326 B 20 .

coercion -- BRI 7o S AH R R B S B BB, — PP 2R AL SE ) B Ut e 4k o4y g —Fh
B, BI4N, int (3.15) JERFIRPE AR RS 3, HTE 3+4.5 1, SRR (—
& int, —A~i2 float) , PHF LA AR ZEBUA BB, BRI K TypeError. QI EA
RV, )7 UG TR AT A S H0H— AR 2R R, BINZE S, £loat (3) +4.5 T
ANE 3+4.5,

complex number -- 535 X ELHARGIN YRR, o B B B R R N — A S — A R A
HERCRFERCAE (-1 BOFITAR) BOSEAid, W RSl 1, FETRH 5 j. Python N
TREZRI IS, R TARAARICTT R A —4 3 A%, fli0 3+15. WERFEE math B
PR SR A RURAS, i cmath, REEIMEZ— A B S R Rr . WRARRGE
A, BWENEILT- A,

context manager -- | F SCFBISS 7E with (A, #idE X __enter_ () fl _exit__ () HiE
KA FRBARSHINT S, 20 PEP 343,

context variable -- |- F 30 —FRIEIL I E M LR SCT ARA AR FEIPMER A . X BT LR R
AP NPT LA AR EE. Ak, PRI SCEERE, — M HIT&fEh T aes
HZAEF3, mE R RN R RN & RS A& B . 20 contextvars,

contiguous -- ¥E8: —MNEIPUIRZE C i& 425 Fortran i s PN MR IELEN) . 4G i /2 C Al Fortran
LN . YR, IrA 2 B U ATE AP LA S HESY RIS IR s e =5 DY
TEL Y C-IES R, 3 NAFHHEHER I 5 — R 5 115 11 2% H Il B e bl . {H 2 HE Fortran
SR N S —RT ER

coroutine -- Ppf tHREE THIRENE ML, FHIRERT ATERS— St ATFAE S — AR . PN AT DA
FEHFZ AR S B BERKE .. BA1E asyne def iHARSEHL. S 1L PEP 492,

coroutine function -- PpFEFAEL IR [B]—coroutine RS TIMEREAE T asyne def i5A)KE X,
FA[REML S await, async for il async with X4F, XEEEH PEP 492 5] A1,

CPython Python gf£i5 FHME LB, FE python.org b7, "CPython” —ii] | T-7E 0 ZEHRF I SE L5 L
{52 450 1 Jython B IronPython FH X 51

decorator -- ZEUREY R ME RN — A REEI AL, EHE M ewrapper AL AR TRECL . 2E1M
PRI LA 35 classmethod () Fl staticmethod ().

AR U IR, DU A eR B0 SR S R Se 45

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

@staticmethod
def f (arg):
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E#E‘J%ﬁiﬁiﬁﬂ%?%? HIEF R AR I o A A R TR P2 0L e BI0E RN 2858 LAY SC

descriptor -- §liid2y TfTEX T _get_ (),__set__ () B __delete_ () HIEHXS. H—1K)E
PENREAZRET, ERRPRIS EIT ST B AR & . MERT, H a.b KARI &E
SR — A B TR a ZRF IR B A FR R b BTG, (HANSE b 22— MRS, WS XY,
FIFIRAS T . BRARF IR SR IO 2 IR JZ IR B Python [ ¢4, TRAX &1 2 BB FIE RO RL A
HUAERRE. k. B, VR, BSTEASHEBRN G &4,

A KRB IIRNE Z (5, S descriptors B i i hi e«

dictionary -- ‘yJiL —ANSCHEAL, HA TR AR R AH B ME . BT DURAE(THA __hash__ () Al
_eq__ () HEHINIS . I Perl &5 FPFHRN hash,

dictionary comprehension -- “plLifi: 35X Ab A>T SR ARG Y BT A B0 A3 oT B I IR B G R L —
FEEEY, results = {n: n ** 2 for n in range (10) } FFE W — P HEn F{Hn ~*
2 FRIMREFAA B 7 8. 2 comprehensions .

dictionary view -- ‘FHLHK] M dict.keys (), dict.values () fl dict.items () iR BIHIXTERIEFR N
FHAE . BN TFIFEEH O —DNEISHE, XERE L FHRSER, EESHHN A, 2
FF AL B R 4 HIERY S 3R, AT 1ist (dictview) . 2, dict-views.

docstring -- SRS FRFH {1028, RBEBLER Z ISR — AU B A 8 I EAEUS AT
P2, (HSPRERTRBIF A BPESR . B __doc__ @Mk . T eEn i
TSN, DR X R AT TBOSCR F BEor E

duck-typing -- 18718 F5—Fh g KUbE , BIFAREE R R BB w2/ A B D, m
R EER PSR EEUENE (BRGNS T, MERRSEN T, s e T.”) hT
SRR T AR E R A, BT R AR ] I fe i 2 SRR T R . Mg -2 H 00 i )
type () B isinstance () fill. ((HEAERRG-F2An] DAGE A 40 208 & Vb 7e. ) MIEAESR
Ml hasattr () fs/2EAFP 4hft.

EAFP KRG HCRVFATER S B9ESCHiE . X Fh Python # F US4 5 WUk 23 (B e i s 1 B 5l J A7
TE, AR E B R AR SR o KRR RT3 pRt WA TR RS i 2 K s ] try Fll except 184]. T
HARXF A NZ Bl LBYL WA, & UL T C 12 HAthiE 5 .

expression -- A A T PUK HFEAMEANIBERIC. Ha)igul, —PNERBRER T ENFEE. 4
R BT EEASEREOR LR, EAREAH SR —ME. S HMESAE, IFE
Fr ﬁij@if@ﬁ%ﬁ%%{iﬁﬁo ISAEARRER I E R X Wy statement, HIIN while, WREHZ)E T1EH
M AEFE R

extension module -- §JEH DA C 5 C++ i B, {# ] Python ) C API 3R 518 F %0 AL AR
T2 H .

f-string -- f- P45 A £ B0 P BTN FAF R FRMDEE RO AR B Ag bR A
HH 5. 20 PEP 498,

file object -- SCPEXF S X AN AL ) SCH APT DA R 23ISR (A read () 3k write () XFE
WIT7YE) o ARMEIHANE T A, SCHRTS T DAL BN B SERE A S0 rF, W HAM B AE, s x)
Eiﬂ?%é@iﬁ W) (FanbRER A . ARG IX . BT, BFiES%). SRRy Xt
;ECX%— E‘ ‘/‘/ﬁo
2 AT RSB SCPE 4 SRR = 2 S, e = A DL A, B T
SCBHE Lo BUHf. QIHECHERE R ML SR open () B

file-like object -- SLPERXM G file object W lR] Xid].

filesystem encoding and error handler -- 01k R4 s R SR PN Python 3£ M -1/ R S iR 15
e 1 B SR Unicode TG Ly AL IR A .
S R G AR T AR A A ARIIE RE AU ARG A BEAE 128 DA BT Ed . AR S R G gmt s X 0
EREAEILARIE, W) AP s RES 5| & UnicodeError,

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

AREOCCIT R GE 2 i 5 B AL PRI -
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filesystem encoding and error handler JZ4F Python JE 8/ E T PyConfig_Read () HRECRALER: i
Z:F] PyConfig ) filesystem_encoding fil filesystem_errors .

F 2 Wlocale encoding
finder -- 4R 2y —Fh S22l A gl ALK loader FIXTS

M Python 3.3 FLAFAEPHFR R T A 3R 4% Usk 12 53825 Bl sys.meta_path ([, PAKpath entry
finders it sys .path_hooks ffiff].

WL PRS0 PEP 302, PEP 420 1 PEP 451,

floor division -- [n] FIUEEERI: ) N & A B de i f B R B E YR . BB BT R /. TﬁJ
w, F#arkX 11 /7 AMITEEERE 2, M52 M RRIF S EIERERE 2.75 . R (-
// 4 £ -3 KX -2.75 ﬁT%’/\T%E’J 3. WPEP238,

function -- pA%L T DA U 35 2R [ AME R — 215 4] o 38 0] DA AR ABANE 2> 240 HFFE R BUA I T
PR . Y5 Wparameter, method F functlon A,

function annotation -- FREChRTE B4 2R B 2 80 MIE ) annotation
PREPR I TR 242 BIan DA R BRI Z A int SEOF R E—4 int {4:

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

PR AR VB I AR UL function —5 .

Z: Wvariable annotation #1 PEP 484, Hrpdiid T IhfE. Y512 [# annotations-howto DA T B FA 45
PR B

_ future__ future 75/4), from _ future_ import <feature> I§/R 4 iFas i F ¥-1E K ) Python
RATHR P SCAARME R TEE RIS SOCR AP Y IR . _ future_ BIHRSCRYICSK T A BERY feature B
o 3 FA SIS HASBRAE, VR DAE BRI R A ] P8 e O A BB S R AR E
(e ) FEMTHE R BRI

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

garbage collection -- K8 Rl FEHCAFI0E I 1 N A7 25 B 9 A2 . Python J&3@ 44 5 VAR — A~ REAE A
DUFNF TG ER ﬁl}iﬁ B IE A ASI [m Se 2 SR TR A T BE IR IS B o W] DA g Al St s il 1 1% [l e 2%

generator -- /L)% 3y iR [Bl—"generator iterator (R pR%L . BB ARG HEEL, AFESAETHMAE vield
%ﬁﬁuﬁfgﬁi*?ﬂﬁfﬁ% for- {82l i next () BREGE IR,

TR R A AR R, (AAERLE UL T BT A A A B A RS . WERTE B ERA BAAE C, 7
ﬁiﬁﬁéf’ﬁu\ﬁﬁaﬁx

generator iterator -- 2K 2 KICES generator pREUITAN T4 o

A vield UG EEAM, CEXHALANIPRE (R L try ). % &
& E AR EPRE T E%/\}\%ﬂiﬁﬁ%?‘*m” (X 53U AR B IT U )3 g&%jﬂ@ﬁ)

generator expression -- LR AL X R MERLFN RSB EHEERBGLE L%%ljfwiﬁfrﬁﬁ 7E X
Tﬂ/\gﬂ’* L BRI for T4, U\&~/\Tﬁﬂﬁ 1f Fh). PUNEGFHRIRN S RINZREUE R
— 5

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

generic function -- JZ RIS ] 1) 2 20 S B R 45 VE G 2 A sR B0 LB pR . 6 U8 R & ph R 3
N A nAVATA DL S

i 2 Wsingle dispatch RiEFRS<H . functools.singledispatch () HMizeA & PEP 443,
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3

generic type -- {2 W[ 4{bHnpe; HN 1ist B dict KR AR TR 2T FLZAf.
WEAS N Z A4 R . PEP 483, PEP 484, PEP 585 fill typing Kitk.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2y BEZY BT CPython fFRERR TR B —FOHLI], &R PR Al — i 2 A — 42
FELEINAT Python byrecode, MALHITE T BEEXT SRR ((14E dict SGEEBNERA) HXIF LU
ke 4xfifk T CPython SEBi. Z B MPRE SR IN B (I RE S 2 LRSI TS (8, AR D240
PETAEZ A PRES BT

A, SR E P B =07 PR T R AR SRS BT R TE ATV SR 2R 55 0 Hs 4 e A B RR
GIL. BtAh, fEHAT VO #Emth B2 2R GIL.

Bl —A (PAERSAURLED RS S8 ) A R RIS M RIRS R, o e
RGP A A PR A AR DL N PR BE o R S IR R R R R R B AR A AR, AT
MELAZES

hash-based pyc -- J& WAy I¥) pye (XY Y SC A (4 WG (B0 T FE 355 18 0B TR R ff o A s v i 10
S 2, pyc-invalidation.

hashable -- n[Wy 7y — N3 G2 e A (0 R AE AR dy N6 R B8, i pcl a4 (BERE A
__hash__ () Jiik), FFAIDARIFLMXS RIEFT I (ETRERA _ea O K)o AIIGAXGR AL
W EA AR TR R A (L LA S 2R A A ]

T A QA X GRS A1 SR AR B IR A BT, PR Ak S Bl 2 A A PRS0 s A fE

KZH Python R R4S P B X R A TG A ) s AR Z5gs (Blans Rel 7o) #ARTAA: AN
AlARZR R (BIANTCALAI frozenset) (4 BEATKICE I NG AR AIBA T . P2 SRS
MG BRI T TRAR . EAERERE—EAME (BRAERSHCR), BN Er A e
FEM id ().

IDLE Python [{) 4 T & 524> BRI idle S Python ARl 2 AT P 1) BEAS o A AR AR AR R0

immutable -- AR[EXR HAREEEAXIG . ARG FAFER AT, XN AN RERY
A o ARAAITAFAE— AR FRIE, WA BTEFT X SR . EATHE T 20 B A (E A Ly 3
TERL, BN/ S b i o

import path -- S AWt HZAME (B4 248 ) AR, SPREBpath based finder il R,
SAH. AN, AEREFKH sys.path, (XK ERUEATEER A LHEH
__path__ J@fk.

importing -- ‘F A 4— M) Python AU AES 75— S Python AURS B 6 AL 72
importer -- A ZY AR MBRIIEIRT G WX RIEET finder g T loader

interactive -- 22 . Python iy — P H AR, RIRAT DATERRREAR S /77 ot ATE ARk, SERp
PATHERELR . AFAWSEIHE) python fyd (HHT DAEARI T ST HLIT 46 3 B b e A0
PSRBT ) o FEM LU B R BB A S i MR A O NSRRI (FICA M help (x) ).

interpreted -- i FE%! Python —RMEREALET, SZMIXARHIFALET, SR I DO d T3y
b G e A A T 2 AT TSR] o T R WR G YR SO T DA BB AT T A b 2 S 38 T R T SO i
1o RPRE IR T 0w B A R A A RO A AR R ), HR AR PR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 44 BRI, Python MERERR-FAUE A —MEIRIZITI BT 22 B
BOTH 2 REHEIR, BB Tl BN TG 55 . BIE R Z WM A DI S o XA
SE ST sl 5 L R A ARG AT . RS PIB BET I AU T RE a8 B 45 Fh s, DRI R
B PHRC A TR R (F R BT R s LS5 ) -

fRREAR S 2R I ERE A __main_ AUHREHTIE T IA C 58 AT -

iterable -~ WIRRIR AEGH IR o R BUTRORE S . PR G0 B T ELIE DA RIS (BIA 14 st
str Al tuple) DARHSEARF AP dict, A % MURE T _iter_ () Jikst2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXIRVEASHAL RN ERE iter O B, BLBREHZXRHEN S XA AEREHTXME
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EAR MRy TR PTEAR RN, REEATERMN itter O Bl A QAR ALERTE
For IR H ST, U IR o445 i SRR (1L 28. 5
Witerator ., sequence VA Jtgenerator,

iterator - R MR AEHBUEION S, TARMBERIMN _next__ O ik (RLELAN
BHH next () FFBARIH . M8 BRI IS % StopTterat ion 5. Bl
BHER ST Z PR BIETC R, KEFHHE _ next_ () HEHRSHIRG| A StopIteration
St . IR UAHA __iter_ () FEMRRENZERISIN R EH S, BIE S0 e e ik
Xt T T LM AT A GOE MR . — A BRSNS AR 2 2 K A P 2k
T AIE . At (Fan List) FERERRMEAL A iter () BMEECRTE for TRERH T B IR
KA A AERAE I DL T AR 12 15 A 0 22 [T 7 2 i 2k AU R A R i [
—IEREN G, HHAERRRE S A .
W25 B &R typeiter,
CPython SBi41i: CPython WA SN kM E L __iter () MZEK.

key function -- BEF% 1 o B EOPR R B R A, 2 BB A% R 0] T HE Y BOHEGL (A Y TR S B4,
locale.strxfrm () AJ A M —MFEHEE XIHE T 20 1 HE 7 i .
Python W 17 2 T B fuir A A s EIOR ¥ e Z M HE 80 4 =0 Hd AdE min (), max (),
sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
J itertools.groupby ().

AR 2 M. B, str.lower () JEn] ARIVEZME K /NG HEF R 55
b, HERRAI AT AT 1ambda Fikz ORI, #ilU0 lambda r: (r([0], r[2]).fH operator
R T =AM R B 25 . attrgetter (). itemgetter () flmethodcaller (). iEAH
AARTHE 15 PAZREA RN 4 pR B s 191

keyword argument -- 38t S8 £ Wargument,
lambda Hy—/> i lexpression F I S 44 INEKCER AL, Faka N TE I BB RAE . Q)22 lambda pRE07) F)vA

> lambda [parameters]: expression
LBYL “Jofif JGBkER” W35 . XU S KRS AR TR A sl 4k 2 i e s A mi e 2 5
PRS- 5 EAFP Jy SR IO L, AR RUR KT 1 £ 1A

2B, LBYL X380 “&/” M WK Z R AR S K. fan, PURAR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
RS IR T key T AR o XA DU R] A N E ] EAFP Oy HOR .

locale encoding -- if% 75 X4k X 7F Unix [, B & LC_CTYPE i 5 DI i i 4% =X, & vl LA i
locale.setlocale(locale.LC_CTYPE, new_locale) ﬂéﬁﬁo

T£ Windows |, ‘B4 ANSI AT (Fil: cp1252).
locale.getpreferredencoding (False) R #{ i EFHREUES Xinigmidag .
Python {§i [f] filesystem encoding and error handler 1i Unicode 31444 FN75 H8 SC{ 44 2 (A b 764

list Python P E [)—Fsequence, BSR4 MFNFE, (HHE AT HAE S gl m AR s 53¢, R T
TR RIS R O(1).

list comprehension -- BIAHESEA LT 51 1 FA7 S 5 762 45 1 45 SR AU P B
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] RF4EL—
A~ 0 2 255 FEHE N oS BEREEOS AR (0x.) BYFIR. H 1 A2 ATEERY, A4 gl
range (256) WA TCERI AT,

loader -- LSS 05T BN F . BUHE X4 K Lload_module () K. fIER R b —
A finder 128 . FEES I PEP 302, XfT-abstract base class W] 2 JI, importlib.abc.Loader,

magic method -- AR Jj ik special method §)AEIEZ[F] LiA]

mapping -- Wit —Fp SRR R B E R OIF L T Mapping 3 MutableMapping 5 5 28 i i B
HHERIBERIT SR, R H T35 dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,
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meta path finder -- JLEAF AL sys.meta_path WY R FTIR A finder. TCRKAR A KA Spath entry
finders FEAERFRIAFF AL -

5% importlib.abc.MetaPathFinder T fRICIARTA Hoas T SE I 71k .

metaclass -- JUJ& —Fp ] T RIS, 2w ARy RPMMERY| R, oRnTTE2 Lk =1
SHOTRIBA N IS . A T X B I AR E S AR TR AL — N BRIASE B . Python (W45 2 AbTET
Al PAGIEE B SOt . KA H FOKIEATT 2ax A TH, (HYFRE B, o nT HAtam K fe e
PRI EACHH TIC B HAE . WMLt IRERT S A8 SCHlpel, DAk
HAbVF 2455 .
27 E 2 I metaclasses

method -- Jjik TEIEPHE W REL. WIERERIZ R LB — AN @R A, iR 3R x4
Ve WS — A argument GRE R4 N self). &l function fnested scope.

method resolution order -- J5j LM 5 3 AEATT I it i 62 1 0 b i 48 2R A R B 28 T FH B9 S JE o
WAA Python 2.3 JryAfATINNY T HEE 2.3 BGE Python #4248 BT FHAH S B YA IS -

module %}5: )2 Python fCAS AT —FPZH 2N . AABTEELAG ST Yy 44 25 18], A2 /T 5 Python X142,
W]l i importing BAERENZL 3 Python Hr

5 Wpackage

module spec -- BERLAEE —>fiv 44 25 (6], HoP s T R A X S AMFE. & importlib.
machinery.ModuleSpec HJSEH .

MRO Z: lLmethod resolution order
mutable -- WEXF G FIAERSRATDATER id () PRFRREIERTOL T BUEHIBE. 532 Wimmutable.,

named tuple -- #5084l ARify “HAITH” W TR0 AT, HHHEBRIRGTREREH N4
PRIBHER T B EE  SXARA 2 B 230 m] e A AR

ALENERRETHALITH, {04 time. localtime () Flos.stat () WIRIAHH. H—1HlT =

sys.float_info:

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

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

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

True

HLEAATCALR N ERR (Bl BT sl 1) o thsh, A& ITdle il w2 E UM tuple 4%
I AR B T Aok A . X RA AT THE, siF M 1) % collections.
namedtuple () @&, J5—MIrsGL LU IN—LF TSN B R ST A s k-

namespace -- iy 443 4 25 [BEAFCAE R . v 25 [0 Jail . 2R NER, 86 X2 IiRE
AN (FEHEZ N ). 4% 25 R LB 14 0h 58 K SCRpsibifb . 4N, Bi%builtins. open
5 os.open () Wil B 12 2SR XA A 44 25 () o B A A5 S BRI pRESOR T Bl
el T 4. B, random.seed () B itertools.islice () XFPEEIHH T IX
YRR random 5 itertools Bl HISLENAY

namespace package -- iy $ 53[0 {0 PEP 420 5[ Af)—Fp U AE TR A 8 ipackage, fir44 23]t n]
PABA LR Ry, gk I Sregular package N[A, M ENTEA _init__.py fF.

SR Wmodule .,

nested scope -- iR EFEHIR 75—~ SGEE NG A RARES . BN, TE5)— B e R s 0T DA
S B RS R TR AR RO 5 | A RO X IR ETC . R B S IR T A
WZERE. U, SRS WERT2R64 2 0. @il nonlocal XTI AFE
ASNZAE I

new-style class -- Fr\R X T H §i 90 T A KA 20 2RI X IHFRIE. 76 5561 Python Hi A<
Hr, R BN E BB S /1) Python il iy o8 RIEAEME, HIA0 __slots . #BFF. FHAEJEPE.
__getattribute_ (). EHEMEFSHES.
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object -- X5 AT ARG (JEMESE) PALTE AT (k) B%dE. object H2 LA new-style class

e U2 H 24
£ — A B TR e ok B S 604 ALY Python module, MIEAR L, M2 EA _ path JRMERY
Python f5iH,

%2 W regular package Flnamespace package.

parameter -- JE% funcrion (B(J7k) & HPHIGA SR, A ERET AR I —A>argument  (BAEH
BRFILE, 21M%%). FLfES:

* positional-or-keyword: B BT, F5E— T DAMER AL F 520 A AT DA 5 42 -4k
BARSES . FREARES KA, BIANHR foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {UFR{OZE, F8E—HAEMEL A EL AR SE. (WROIEIES Al e R H0E
XHIEBINRAFENZIFEE—A / FHREL, BTN posonlyl Hl posonly2:

’def func (posonlyl, posonly2, /, positional_or_keyword): ... ‘

o keyword-only: {{fRXKHET, F8&— D HAGHM XL ANSE. (R AT Sl TE
PRECE LB S AN F R & AT AN B S AL MBS 2 i1 * ke X,
BN R kw_onlyl F1 kw_only2:

’def func (arg, *, kw_onlyl, kw_only2): ... ‘

* var-positional: WIAZ(E, € AT AR — MERECR R CCE S B TS (e A
BZEHEZMMESHZ ). BMESWEETEES SRS = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WAZRHEF, H55E A DMRIUE R R BT SH (e HAES C 2 im0 K
BYSHIG) . BMESEEIETES AR ~* KE X, Bl LHE kvargs.

TEZ: 0] DA B4 28 AT I S50, AT DR R L8 nT BE S 40048 BRAE -
5 Wargument RiEFILE « A2 57 409 K3 RIHE ILIAEL, inspect . Parameter 2, function
“SDLJ% PEP 362.
path entry -- B A 11 import path " E— BN E, S 8path based finder |l KA IR B AR,
path entry finder -- $§4E A NALRES T — 0T X 2 | sys.path_hooks (Bfipath eniry hook) 1% |9
() finder , WA G REIE S path entry € B
1§2%F importlib.abc.PathEntryFinder DA TR A BRI SCILAI S 1 .

path entry hook -- J&4E A V81 —Fp a8 XS, 6 R0 Qe & 345 F e parh entry W R BLH 1 500 g
% (fi [l sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T ¥AERGAL RS ZROAR—Fh T34 2 & 3855, AIFE—import paith WP FRAR L,

path-like object -- JFEH X4 0 F DU RGE LIS . ALK R TR P FRBEN str
% bytes W4, B PALE AL T os.PathLike Ml f*t 4., — 4% #F os.PathLike
XIS AEE T os. fspath () RN str 80H bytes BRI RFE IR os.
fsdecode () fll os.fsencode () A5 HIHRIALRIAT str B bytes KRMPLER . HXTZ2E
i PEP 519 5| A,

PEP “Python 451 HYH A4S . —> PEP S& Bttt SCi, K m Python #h IXERALE A, SH
PR/~ Python {3 Bt % HLHE B sl R385, PEP I 2445 (IS 10 10 57 A JUAR 1T B2 080 ek ) B L 33
HH
PEP WA VR HE T S v s e DO 190 80 S B3t DA S R o 23 Ain A Python f 351 e3¢
9 5 SR EENLE . PEP fIVEE A TATAEAL X B R, I RS [R5 W 30 A SRy .
%10, PEP 1,
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portion - {4y LA 4 25 (B R A H SN SCEE S (WATREAAICT —A> zip SCE) . Bk X
T, PEP 420,

positional argument -- i & %5 2 Wargument.

provisional API -- #5¢ AP1 3¢ API 2 $5450A R HERRTE AR IE 2 Y 1] 5 A28 1 PRALE 2 AN I ) S 2 11
RIS DA F A ST HRUCE, (HASZHARIC R &, ol m] RETERZ LI A 1 5 A AL B
TN AT R AR (LRI D) . WAEBOF A X BEREIET - AUE AP N
N RIS FEE ) ™ E BL A P G B 90 A B AT BE S ik AL
B2 X E APTSRUL, 15 AR RSB Wil “ SRR T 587 — A A I
R R AT RE e SR B —Fh ) 5 A T R T 5%

AL B AR SR VEARE PERF A BT B, N 2= TR0 MR KIS RIS T . RS L PEP
411,
provisional package -- [ ¢ {0, £ Il provisional API,

Python 3000 Python 3.x AR MMERR (X4 FHERAS 3 I &AM IR EE T R S B 1) A
A4S “Py3k”,

Pythonic $5—™ELal — BEAURD S 25206 1 Python 1555 S JH 00 KURS FIBES: 1 AS 2 ) i 5
AR SR SE BT . BN, Python [y J A2 £or IEAIHRER Ak P — A m] e AU SR
WP TCR . W2 HAE F B XRS5, IR 2428 Python B AT I & e 668 ] — N7t
Huds:

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

TR I B 157 5 B Pythonic ({77 5 k& X FERY:

for piece in food:
print (piece)

qualified name -- g #8% — DMPASS R AR, ToR MBI 4 J5 1 H 3 it e SO HEA- 286
PREREL YRR “BEARY, MO LWL PEP 3155, T 2R ERIZS, BRE AP SX 524 F5—
2

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

>>> C.__qualname_

ICI

>>> C.D.__qualname___
'C.D'

>>> C.D.meth. gualname_
'C.D.meth'

MR TS A, B IR G AR BRI AR5 A PR B A AR, S A Y
24, N email .mime.text:

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

reference count -- 5 PH8 XIRFEXT RGN . 24— DXRIG IR TR, I BTt
BRI 51T Python AU K ULE F & AR UL, (HEZCPython SEHA— A KEEICEK. sys
BPE LT —A> getrefcount () AL, FERF 5L RTIR A E AR IR X G005 T4

regular package -- AL (LG8 Wpackage, BITNELEH—4 __init_ .py U HE.
%52 Wnamespace package.
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__slots__ —FEAEZ P ERAGEE I, 3 990 50 75 BH S J 1 S R G AL [ S R AT A A . BRI R
IR HmAT, ARG AEY, i RAREAE DRG0 T R, 5 QAR AE A7 10 B 2
., HHE AP RS,

sequence —fiiterable, T _ getitem () FRERTIERA SR MR CE I, I
FESLT—NREFHIRKEER) __len_ () H¥E. WERFFIEAA 1list, str, tuple fll bytes,
WEER dict ¥ H _ getitem () Ml __len_ (), EEH/HBETHSMIETN, HAE
P B AT B i immutable T JEEEER

collections.abc.Sequence IR HLKENT—TEEEWED, BYfE __getitem_ ()
_len_ () ZAXESINT count (), index (), _ _contains__ () #l __reversed_ (). L
I e R R AT register () SR

set comprehension -- A4S R AP — AW EA XS T A SR TR IR M 5 R E SR —F SR
EY¥E, results = {c for ¢ in 'abracadabra' if ¢ not in 'abc'} B NFEHERE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- Y5y —Fhgeneric function 73JRIL, HELHEET BASHIZEROREREN .

Stice -~ Vi 5 5685 T 55 sequence 10— ARG, B P RUB R B T ARARICR QIR 72 (1 o
BN LAE S RIS, Bl variable_name[1:3:5]1. FH55 (FAR) ARicte N
slice X%,

special method - §§7kJyik —Fhili Python KK VI )7 35, JIARFREA T e B 10T 5
o XFINRMIATRRE AT RIZ . FRIR AR SRS I specialnames .

statement -- ifif) HAERRTE (— MU B WAL, — BRI DUE—Dexpression AN
B XTI, BN 1f, while 5 for,

strong reference -- 55 |}fl 7£ Python [fJ C API wr, 35| H 245 a5 | AR IriA o £ m51 1 . 78
BT Al @ JE ] Py_TINCREF () RAREGRS | M 7E M ERS | A By Al i@ Py _DECREF () R
e
Py_NewRef () BRI #E TR MsRG 1 . 85, 0FER ARG 1E e
%585 R H py_DECREF () pR%k, DAREST | FH At .
g2 Fborrowed reference.,

text encoding -- LA #& X 7F Python i, — A FE4FH 2 — 5 Unicode fC 15 & (FE 2 U+0000--
U+10FFFF). N TAHESUEH — DT, EREGITIME I —B 7.
P A FRF R AR — D F RPN i, T FTT 5 o A AR R RO R
7,
HEFPAFESCARF L Fildas, ENENA” ORGSR,

text file -- SCARSCMF —FHREAS 1525 str WG file object. 38— SCAS SO 52 B 7 1) — AT ) 7747

F B AT B sl A Bllrext encoding . SCAR SCAF B TG PASCARE (Ter 3K 'w') FTFFHY SO,
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

HESFbinary file T FRREGIERE F 5 3T % BISCUEXTSE

triple-quoted string -- = 5|"5*fF 1 RAW S AMELNES (7)) ERES () WERFE. BIEY
e LS E RS A5 SR EA R R A AANE, (RFZR L. ENRFIREFFR N
TARGEE RS S AE 5, I BT DAES R A7 1M Jors I 3AT , TE9R S SCRY 4 5 IR il i
i B

type ZEHIHLE —> Python X4 )& THHA M BEAXTREREA —Fh2EAY. BUEXT ST, nf AR
B _class__ J@f, sl type (obj) FRIRHL.

type alias -- 8B ¥, — KA R 3], B 7 2O I AU E 45 15 AR HAT o

b P (S PR RS RE S N 1 I

def remove_gray_shades (
colors: list[tuple[int, int, int]]) -> list[tuplelint, int, int]]:
pass
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Color = tuple[int, int, int]

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

Z: L typing fl PEP 484, H g X} Y REIG TR REA .
type hint -- 3874 annotation "R . EME. RBWIESa0R RIETS E W28,

KRR T T, Python REERELAL, (FECHTAHIASKIAT TEGRAN , 9 by Bh IDE 55
R4 Tt

AR RIEMEREEI BB A typing. get_type_hints () Kihn, (HEHAE
AT DA,

Z W, typing Hl PEP 484, H AR INREMITEAIAIA -

unlversal newlmes -- ﬁﬂi Pef7 — RSO AT A £ %%‘KWE%"J?@ TEEAARE : Unix 91T
ZER A E . Windows [Z55E "\r\n"' PAMIHR Macintosh [ 5E . Z I, PEP 278 Il PEP

3116 F bytes .splitlines () TEEZ ML,
variable annotation -- 28 b {d: Xa‘ﬂ'ﬁigz%!é J@ i) annotation
TERREAS B IS TR/, T ] ek HR A

class C:
field: 'annotation'

AR BRI BT A R 2R AR BINDA R AZ B2 int FREURO(E:

count: int = 0

A AR TEVA I R AR RE I, annassign —{y
2 W function annotation, PEP 484 F1 PEP 526, H. iR T IHINEE. Y1527 annotations-howto DA T
PSP bR ) A R S

virtual environment -~ BEDEREE —FIRJIYIMAE U BSROIZATITERAE, ALVF Python JI P AR BP0
FITF2 Python 4 % AW & THLF] il — RS0 LA 719 oAl Python R JHEEFF 047 0

HZL venv,

virtual machine -- JEIHL — & 5E 20 A E ST, Python FE LML AT AT 751 g 3% 7 FIr 25 B
H)bytecode.

Zen of Python -- Python 24 51k Python B3 PRI 545 . 1 00T B S5 60 L M 5 . 4 SRR
BT TR A 1 A" import this”,
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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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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

RWAE | BB Fh mEE GPL %% 7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2
1.6 1.5.2 2000 CNRI &
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI =
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF =
2.1.1 2.1+2.0.1 | 2001 PSF =
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 GEE | 201 2001 %4 | PSF =y

{Efit: GPL A A EWRE Python #£ GPL R &1 . 5 GPL AJA|, Frf Python ¥ nJEAR SRR A4 K AG R
JaBIIAS, T TR IR T R . GPL )V n]E 45 Python W PAS H B e GPL R A& ff YAk 45
EER; B HENATT.
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AR ZAE Guido 153 T TARRISNIEIERE , (XL A N AT RE .

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

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

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

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

C.2.1 FF PYTHON 3.10.13 §§ PSF ¥ a[#il

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

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

3.10.13 software in source or binary form and its associated.
—documentation.

2. Subject to the terms and conditions of this License Agreement, PSF._
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 3.10.13 alone or in any derivative

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

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

Reserved" are retained in Python 3.10.13 alone or in any derivative.
—version

prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.10.13 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—~to Python
3.10.13.

4. PSF is making Python 3.10.13 available to Licensee on an "AS IS" basis.

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

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

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

USE OF PYTHON 3.10.13 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.10.13
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.10.13, OR ANY.

—DERIVATIVE

6.

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This License Agreement will automatically terminate upon a material.

—breach of

7.

its terms and conditions.

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

—relationship

of agency, partnership, or joint venture between PSF and Licensee. .

—This License

Agreement does not grant permission to use PSF trademarks or trade name.

—~in a

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

—or any

8.

third party.

By copying, installing or otherwise using Python 3.10.13, Licensee.

—agrees

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

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

BEOPEN PYTHON JF5 4] P AR 1 AR

1.

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

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

BeOpen is making the Software available to Licensee on an "AS IS" basis.

BEOPEN MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE
USE OF THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

This License Agreement shall be governed by and interpreted in all respects

by the law of the State of California, excluding conflict of law provisions.
Nothing in this License Agreement shall be deemed to create any relationship of
agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a
trademark sense to endorse or promote products or services of Licensee, or any
third party. As an exception, the "BeOpen Python" logos available at

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

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

C.2.3 FHF PYTHON 1.6.1 i) CNRI o] #pi¥

This LICENSE AGREEMENT is between the Corporation for National Research
Initiatives, having an office at 1895 Preston White Drive, Reston, VA 20191
("CNRI"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,
i.e., "Copyright © 1995-2001 Corporation for National Research Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version
prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,
Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
internet using the following URL: http://hdl.handle.net/1895.22/1013."

In the event Licensee prepares a derivative work that is based on or
incorporates Python 1.6.1 or any part thereof, and wants to make the derivative
work available to others as provided herein, then Licensee hereby agrees to
include in any such work a brief summary of the changes made to Python 1.6.1.

CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE,
BUT NOT LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

CNRI SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR
ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF
MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

This License Agreement shall be governed by the federal intellectual property
law of the United States, including without limitation the federal copyright
law, and, to the extent such U.S. federal law does not apply, by the law of the
Commonwealth of Virginia, excluding Virginia's conflict of law provisions.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement

(N oiaRs:)
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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 5 CWI ¥ 5] H#piY

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 3.10.13 DOC-
UMENTATION

Permission to use, copy, modify, and/or distribute this software for any
purpose with or without fee is hereby granted.

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

C.3 WrRERfFa91F o] S5 35

A2 Python K AT GRS =7 BAFRIVFRTRIBOINE B, %308 FUR A 8 B HRITHE R
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C.3.1 Mersenne Twister

_random B ET hitp://www.math.sci.hiroshima-u.ac. jp/~m-mat/MT/MT2002/emt19937ar.html "~ 2 /)
1. AR 2RI eI (F)

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 EfEx

socket fEHEH T getaddrinfo () Ml getnameinfo () ZRE, BT WIDE i H A
PB4 hitps://www.wide.ad.jp/ .

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

(T UgkEE)
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notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.
3. Neither the name of the project nor the names of its contributors

may be used to endorse or promote products derived from this software

without specific prior written permission.

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

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

C.33 RLEEFIRS

asynchat fll asyncore fHE & A R EH:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

C.3.4 Cookie &1

http.cookies FizRal4 DA H:

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

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

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

C.3.5 HiTERR

trace BHALE 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.

C.3.6 UUencode 5 UUdecode F#k

uu AL DA R

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.

(CFgkzs)
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LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO

THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE

FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.7 XML & i 2=EAH

xmlrpc.client fEHEE DA FHEH:

The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

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

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

C.3.8 test_epoll

test_epoll MR F AT AEI:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

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

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

C.3.9 Select kqueue

select BERIKT kqueue [ AL AR FHEIH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {47 Marek Majkowski’ %] Dan Bernstein [} SipHash24 2 ¥ERISEH . EREPAT
—=
FEH:

<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

Q)
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all copies or substantial portions of the Software.
</MIT License>

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

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

C.3.11 strtod #1 dtoa

Python/dtoa.c XML T C K%L dtoa Al strtod, T C AUN BEAUE A A7 5B 2 [ 640, BIR
£ H i David M. Gay 44 5 1114 45 30 H HIZ SCHERTFE https://web.archive.org/web/20220517033456/http:

/lwww.netlib.org/fp/dtoa.c 151, ¥ 2009 4 3 H 16 HK:ZR B AR IG ST & DA RACHITEA] 7= HH:

/‘k*‘k*‘k*‘k***********‘k***********‘k*********************************
*
* The author of this software is David M. Gay.
*
* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

* % o

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

C.3.12 OpenSSL

WERBEAERGEN ], W hashlib, posix, ssl, crypt BBR{ii/f] OpenSSL R mPERE. BLAh, &M
-+ Python [j Windows Fl macoS 2427 nl g {7 OpenSSL FEi#5 UL, B AESLAR 1] T OpenSSL ¥
FIUERFE DL

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL
please contact openssl-core@openssl.org.

OpenSSL License

/*
* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

*

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

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

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

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS 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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

* % ok X % ok %

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

Q)
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This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by
Eric Young (eay@cryptsoft.com)"
The word 'cryptographic' can be left out if the rouines from the library
being used are not cryptographic related :-).
4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledgement:
"This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. i.e. this code cannot simply be
copied and put under another distribution licence

[including the GNU Public Licence.]
/
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C.3.13 expat

BRIEBEN ——with-system—expat BB THE, T pyexpat AR M5 expat YR DG

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

BRAEGE ——with-system-1ibffi U THH, I _ctypes ¥ ARt Libffi JAHE DM T

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)

(N gksr)
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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

AR ——with-system—libmpdec Bl E THZEE, &N _decimal FEHERE F A4S libmpdec JE H#2
DURE 7Y

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. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

C.3.18 W3C C14N X EH

test LAY CI4N 2.0 iR 4E (Lib/test/xmltestdata/cl14n—-20/) $E2HLEH W3C Mk https:/www.
w3.org/TR/xml-c14n2-testcases/ FHARYE 3 55 BSD 4 Wik & 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

Q3]
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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

audioop FLHLH ] SoX Wi H 1) g771.c U A5 B fi:

Programming the AdLib/Sound Blaster

FM Music Chips

Version 2.0 (24 Feb 1992)

Copyright (c) 1991, 1992 by Jeffrey S. Lee

jleel@smylex.uucp

Warranty and Copyright Policy

This document is provided on an "as-is" basis, and its author makes
no warranty or representation, express or implied, with respect to
its quality performance or fitness for a particular purpose. In no
event will the author of this document be liable for direct, indirect,
special, incidental, or consequential damages arising out of the use
or inability to use the information contained within. Use of this
document is at your own risk.

This file may be used and copied freely so long as the applicable
copyright notices are retained, and no modifications are made to the
text of the document. No money shall be charged for its distribution
beyond reasonable shipping, handling and duplication costs, nor shall
proprietary changes be made to this document so that it cannot be
distributed freely. This document may not be included in published
material or commercial packages without the written consent of its
author.
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