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1.1.17 %024 "Monty Python [ €47 Xk 41" W 7

A, HIEXF2ET G . 0

1.2 Jiszii i) Python

1.2.1 Python fiZfag ?

JEERRE. H 1991 4ERR K2R 6 B 18 A H e AR e KA, XFIRESE KR idFesi. M 3.9
JRFFAE, Python Kfox R 12 A~ HHEH— Ny FE2 &AL (PEP 602).

FREWSHER IHRA RSB IE" EmR, FIAEEGREEELSBERTE. 8B IE kT

CLEAE M I AAR R, (Rl — ZR 5 A R0 R 1 A IO A VA R 2 B A PR — B

H i B E HUA U2 T ATE Python ™ 20T Wk B AP A5 ] ) Python (A 2.x 71 3.x, #fi
AR 3.x, REHW Z @R ER e .. SR 2x BARPUZ /MM, (B2 U2y,
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https://wiki.python.org/moin/PythonBooks
http://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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1.2.2 {52/ NM1EfliH] 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 AWiet o 2y mi H o Python JEk1 ?

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 -

fE 7K HER) Python 1 H (4% Mailman [ 41 52755 il Al Zope W HI M55 4% 24> Linux RATH, Hhme
A4 Red Hat ¥ (01 Python 445 55 5573 Bl 4 ) e B R R GE A BRI . HE NS I Python (1K
NTILFE T Google, Yahoo PA f Lucasfilm 45,

1.2.4 AEA R n[LIIEF Python KAy {1 2 8ilb i 7

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 $E PO Python MIA A A O A B 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 & —FpxtgafipnEa Karngis sng ?

PaliiR

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

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

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

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

1.2, BszlibSEvpRGg Python 5


https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
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 A5 R #-f) IDE. IDLE 2&— 1 5F &1 Python IDE, ‘&£ T Tkinter [, {#iJf] Python 155 %
5, PythonWin J&—~> Windows % Jg[1) IDE. Emacs [ /¥ 5 24 T fi# 2] Emacs B A B 5 4719 Python 5
Ko IrfXSeomfE M fimA M, H i3t A4 5 AR 0 A2 B RRERS S D Re . 15 T
Python wiki #r % Python JpfRErtE i) 52 541 5 .

UERARARZEIE Python fEBFT RG], ARATRESA PGB edu-sig HE/F5114,
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https://wiki.python.org/moin/PythonEditors
https://www.python.org/community/sigs/current/edu-sig

CHAPTER 2

I R 5 DL [t

2.1 —Jgl]e

2.1.1 Python A7 5 AT S MEA AT . S0 IIASE D BERI DRI S i AN 7

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

pdb FRH R — AR B2 H 5 ] S 45X Python /{45 . ‘& @45 ifE Python W —&R%, If H BT
FESE T, ARtn] DA pdb RISAEHEEGIR BB/ B 2 TH IR -

Y MARE Python & 47t Ff iy 2144 IDLE 22 H3XCFREE (38 % LT Tools/scripts/idle) H L& —A~EEALT
AT o

PythonWin ;&—#f Python IDE, HH 4l T —NET pdb () GUI #i{#% . PythonWin [ 2% £ A T i
FHe, R TS Z i8R, BanERdE PythonWin #2745, PythonWin J& pywin32 3 H ) 2H il
4, 2 ActivePython %47 R A ZH BGER AT -

Eric &—3LT PyQt 1 Scintilla g %8 2H {44 71 IDE.
trepan3k J&— M) gdb AL -
Visual Studio Code f404 TR T 0 IDE, JF4em T RUAH SIE 1
AV Z Rl Python IDE # A& 1 B AL TR A4 . 4
* Wing IDE
* Komodo IDE

e PyCharm



https://github.com/mhammond/pywin32
https://www.activestate.com/products/python/
http://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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2.1.2 AT RERBY R T S A TR A BT TR ?

A1
Pylint I Pyflakes [ JEATHEAS AL A B VR AL o
HASRAG AR, BIA0 Mypy . Pyre £l Pytype HJ DAKIEE Python JACHS H1 R AR

2.1.3 ffafh Python JIAAS G REA a7 BERIRL Y ?

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

— MR freeze TH, BPA Tools/freeze HITEALATE Python JEARALGH . B4 Python f)
W CIEFHIEEL; A CIES gwidas n DARHRAY T U AR —ASHRE R, ARG S5FRIER)
Python L EHz .

) TAR BB EARS , SREOP RS R import #47), FFAERRIE Python BRARFIRS H 3% (T
WEBIR) KFaX s, A5, XL Python IR C ALY (WTPARI marshal BB
BRI SR RS ) , FF B — A SRR E SO, SO DU & R PP 5B 21 G A A
e, S C AU 5 Python fRRERRAYHAVR MRS, T4~ A 2 A R 2B IS0,
Hfig5 Python JHIAUAD 5 A A o

AL AT AR TR QAR 81 GUL R T S
e Nuitka (¥5F5)
e Pylnstaller (#5F4)
» PyOxidizer (IEFE)
e cx_Freeze (BFE)
* py2app (fLFR macOS)
* py2exe ({XE Windows)

2.1.4 747 Python afb kil SRk 1% 7
HHY o AnfE R R B g S KU T PEP 8 2

2.2 iEGBOMNE

221 BEWWAR, AMft28Z 13 UnboundLocalError ?

R A AE R B N TR AL NI T — 2R AEVEA), SR BiEH TAER A A Y UnboundLocalError £5i%, XA
A2 A NIiT .

PAFACHS :

>>> x = 10

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

>>> bar ()

10

I TAE, ERPAT U
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https://www.pylint.org/
https://github.com/PyCQA/pyflakes
http://mypy-lang.org/
https://pyre-check.org/
https://github.com/google/pytype
https://nuitka.net/
http://www.pyinstaller.org/
https://pyoxidizer.readthedocs.io/en/stable/
https://marcelotduarte.github.io/cx_Freeze/
https://github.com/ronaldoussoren/py2app
http://www.py2exe.org/
https://www.python.org/dev/peps/pep-0008
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>>> x = 10

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

£:1531]—~ UnboundLocalError :

>>> 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)

Ce. x += 1

>>> foobar ()

10

IS B FAEA A, HSLDA BB SO ISR AL B, N TR — R, XEFER
AT

>>> print (x)
11

YRAT AR nonlocal SEAETHEHE VR I A AT IR At

>>> def foo():

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

2.2.2 Python [¥)m) 2% w142 Ja) 28t AT VIR L HLI) 7

ALY L1 10 Python A8 RSB0 A RS it ANSAEBRBOM AT LA AS WG, IURR-TEI
PR B, 7B S A

BV A NTF, A H B 2RSS . —J7H, B2 R 825K global AIPART IEE
SMRIVE IR A . o5 —T7 T, WERPrA 2 m5 | HEREN b global | JIRALAMERS ] 1 global T o JF4,
B YO ALK R T AR LRI TSI, BRI AR A i XA ELATAIR global FHH
T ER R A R -
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2.2.3 WAt 24 E LS 8% 5 lambda #R IR AR 7
(BB for ARERAE SULABFAAS S lambda (B0 48 R KLt — )

>>> 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

2.2.4 WIS BRI L 4

TE BRI H B BRI S (5 SR AL 7 v A — MRRRAR (Gl HFR ) config =% ofg) o AR AR
F (A BT A s 5 AL i config BB ARIEEBLARTT M (AR 4 B T . BA g AT 5201,
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, R R 2 S B A B SR B

225 AR “HEIHE" SA12 7
WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
FFREXEPADE Linter A5 45 1K .

WA SR E Rt A . XU T RO — B TR T, WA BRI A @ LA
W AT A A IS I R 2 A 5, BT A AN B 5 28 B 251
FEQ T 5 AR — P s -
1. WpfEERS——Lbln: sys . os. getopt . re %%,
2. BE=J7 R (23T Python site-packages H s H A NZS) — 4l mx.DateTime. ZODB. PIL.Image
&,
3. AHIF KRR
R T REGRAEIA TG A, A7 R SRR AT AR A SRR P97, Gordon McMillan )15
e
AR R H "import <module>” {7 AJEAES, TH A A M@ . (HARE 2 4
FEHAE A 1AM R — 4% (Pfrom module import name”) Ff FL5 A AL TA0 RS fi 55 T
2, BFAE R RS 1B AFREA T, XEEE 1 ABHET TS AR
2 MR .
QR @A — R B P HBEE 2 M, IS IR AR RS AZ SR BN TR AT . 248 B AR A
%1 MEHCRE 2GR, 5 2 MU AT A TR A T .
QR FELERIHOR - S AH ), W RBIA 5 240 S AEA R M R IS . X PP OL T, SR A T RETCE T
A E TR AR . TR B G A XAt S AR PR, S8 — P AN
RGN T HEGAGIR T AR, B0E B DA GG B, A8 5 AT R RS A S LR B0 LR
JaEE . WERIRIERR I PAT R, P2 S ABRERRDTEN, IBAXFEARIHA . Wk
IFERARECT R3], W RBIRZIR T ABRERS A IZ RS R, PEMEE —RWia il /By
PASE— UM BB M T RE S UGS, (HZ2WMBULT AT ae3y, A0 HE2# T Lk ik & im
o BB TIEME, BTE sys.modules 2 ] Y.

2.2.6 Wit 23 % Z 230 EERIME ?

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={}):

2.2, EXBLNE 11
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1M 3% 4,5

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

SECRIMAIORFEA I S ARAT AL . QAT A B TSI R o RGBT, A7 — R WL P20y e A B 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 WpRs nl S MO B BN — A R B 21 55— A e 7

AU B ES BON R AP RIPRIRAT * A1 <+ R4S FRk% %%5ﬁéﬁﬂ2iﬁE@ﬁi%ié?éi%ﬂﬁzﬁﬁﬂéfﬁéﬁ?éﬁ%%z
iﬁoﬁﬁﬁﬂﬂm*ﬂﬁ*fﬂ%ﬁ%@ﬁﬁ%A BELSe N

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

kwargs['width'] = "14.3c'

g(x, *args, **kwargs)

2.2.8 KB MIS 2 AT TE 2.0 ?

A R4 IR BRI SCR A PR, T 5% A MR AR BR BN S2 A AR TES0E LT — A R K%
SAFER LS. BIAN, X T LA T R BUE X

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

foo . bar 1l kwargs /& func JIES . ANIFER func B, Bi0:

’func(42, bar=314, extra=somevar)

42 . 314 Ml somevar NE3LZ,

2.2.9 Ml 285Ky WaERARX ?
WERARIE BT :

>>> x = []

>>> y = X

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

[10]

>>> x

[10]
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SR FABAE, JfF AL y R— RN, x e
PR

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, IR Mﬁ?‘ﬂﬂ’ﬂlﬂ*%ﬂ‘% RO RAFAE— IR S, x Ty FRRAERTI .

2) PN EJE T mutable X5, X EWREERINEZ A MBI .

L append O ZJ5, WATAMRIMAZH [1 48 (101, dF x Ay SRS T X%,
ﬁ%%ﬁ*&%~Azﬁﬁwm@mmﬁwwﬁm@[w

ISAHEIRE = WX SRR AR 4R -

>>> 5 # ints are immutable
X

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

>>>

>>>

XXX

>>>
6
>>> vy
5

UL < Ay WERFAHSE T . BN ERGE immutable X5, FEPAT x = x + 1, HEARSBUCEECT
%5, et MEAHET s (BETS 6 ) HHHKS x (W2 T < FrEHm
Xﬂ‘%} f%ﬁrijﬁm)ﬁkiz, WA THARS (CBEETS 6 F15 ) %ﬂ%ﬁﬂ*aﬁﬁﬁ%é’]ﬂﬁ’l‘ﬁra (x BLIEFRTH] 6
My 58Kk +F81] 5

St (Bl le]y append (10) %ﬂy sort () ) HERBUUEXIR, A _EEMU 7 —LE84E (61
My =y + ] #l sorted(y) ) U”JA@J@%?E@XHL%O JEHAE Python 1 (PAKFTAPRUER ), HIEE
E&J?XT%E’D’J“{%@ A& [1] None, U\Ebﬁiﬁ{m{%iiﬁﬁfﬁﬂllﬂﬂ*iﬁ’ﬁﬂ’ﬁ PR ERA T v . sore () If
WERE y FIAFREIA, WEERALIE None , XA REMLAELLAR 5| A — A AW %

LB FAE— AR, HﬂKIEJB‘J%’éﬁﬂ‘iﬁﬁﬁlﬂﬂ%ﬁéﬁ’ﬁﬁﬁAkET F TR B R BT Fln,
+= BN R, (EASBHROTHRES (a_list += [1, 2, 31 H5a_list.extend([1, 2, 3])
AR AR a_list, [fif some_tuple += (1, 2, 3) fll some_int += 1 JSEIEHHIXTE).

s

o XF—AAAXIG (1ist | dict . set %4F), WTLARINIELRRE MRERITIB S, Prasile
HAZ AR 2 S Bl A O

o MT—PARAAEXG (str . int | tuple %), FrAs|HERAS RS AR, (HArA %
AR AR B FHRRE R 0] — AR X R

WEHBEPIN R R SR A F— R, ATARIA 1s @A s B id ()

2.2.10 nfga S A i S 8o g (RIS DIaNL) ?

THICHE, Python "FYSES Rl AE MLy . iy IRME R B0 XGRS, Br AR 5 R i oy
WS IATEAEN S , AT LA S R A 95 2 @l PR JLAR T 30, n] ARSI e 1L
Ao

1) ARk [m—A4~Jod

>>> 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)

RZENZ IR 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}

A A2 B ) SR A A S 2
T R R (] — A A 2SS A I TC AL
2.2.11 ifaf{E Python rh @it & By el % 7

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 Infaf &2 ] Python |4 ?

—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 -
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’new_l = 1[:]

2.2.13 W ER 2 R ity 5 ik st ?

fBE x je— M A& SRR, dir (x) FRRE— M EFEHEF AR, KA ad T LpI)E
PR b S SR TR T

2.2.14 W HIACRSAR IO SR #4595 7

— i X R IR IR, A R A FR e TE AR BT B B2 AR B 5 s
def Ml class EMFEMEAILL, FURMEHUR TR AHRAXT G A A :

>>> class A:

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

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

A DA E Y, Bk EE AR BMEESE TN A5 B ORI, el
f%i%m%ﬂ%%%A%i%o@%%ﬁ&i%%%%%aﬁ%b,ﬁ%ﬁ%&%%%ﬁ%%ﬁﬁ~
™MEET .

ﬁ@~%§ﬁ%%%“ﬂ%”%¢ﬁ%%%oﬁﬁﬁﬁ%*ﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁﬁ,%#E%%ﬁ%
BNHEET .

{£ comp.lang.python H', Fredrik Lundh 7 [0 &5 53X FE 1 ) RN 8 448 1t — A 25 L

BORBERER T THRIR MR AR i (M5) HCASUERNAT, ERAEAR
E%ﬁBTHZ—*%%%*ﬁ%ﬁ%W*ﬁ%%ﬁ%%E(ﬁ%éﬁ%ﬁ%ﬁ%%m%%
mﬁ Xigg ......

------ I IR G A RE 4T IR AT, IR B!
2.215 & '5isRFMIR AL T2 ?

JEE RS Python HOIEEAF. A FHIT

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

(False, 'a')

T2 S AR, MARRKXZ MR IR, Pt B 4T

’( a" in "b") a ‘
A&
’"a" in ("b", "a") ‘

XTEAMIREZEA (= +=%) RUFEFEL. WA REIERMZEA, mLRBEE R IEE
THRRTT o
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2.216 RERMCFER T CilE"?” —HaRAr 4 7
M. LT

[on_true] if [expression] else [on_false]

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

1t Python 2.5 5| A _FiRTEIAZ A, AR 2 08 2 4 AT -

[expression] and [on_true] or [on_false]

IRTXFPIEEIF AR, 24 on_true ATR/R(E “IR” B, iR tits. A Eice kM ... if
else ... EX N

2.2.17 & U Python 251k RSN Lp R
AIPA. % 2AE lambda HiRE Lambda KELHE . HZ AT =K H Ulf Bartelt f7RGI1UHS :

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 Fibonaccli 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+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc,Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, 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,Vv,k, f=lambda xc,yc,x,y,k,f: (k<=0)or (x*x+ty*y
>=4.0) or 1+f(xc,yc,x*x-y*y+xc,2.0*x*y+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

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

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

# %4 1% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on X axis

WA BAER B, A

H

2.2.18 MBUBESHIRPIFHL (/) A28 7

RS HB R RH LR REE Z%%ﬁ%ﬁ%ﬁ@ﬂﬁﬁ,oﬁ@uﬁﬁﬁ&ﬁ71%%ﬁm%@ﬂo
Tﬁ)ﬂﬁi‘%xhﬁﬁ/ HIRRELES, £ HORRA B RIES b, BE divmod () @& MUIERZ L E
TEZ R BRI B SRR s -

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

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

ZHNRETPIRHLII, PNESERIURM EES . Hit, HXEFESEM divmod () 251k
%**H:

2.2, EXBLNE 17
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>>> divmod (x=3, y=4)
Traceback (most recent call last):

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

2.3 By Ry A

2.3.1 g 2ey S-S SRR N SR 2 7

TGy \IERIR, FEAE /S R EE AT _E— R — A NG ERE TR 0” fEN R BN, 2R
7 O /\EERI 107 (HREflEY 8), HIEAE

>>> a = 0010
>>> a
8

Ut AR T . A S UE R T I _E— A NG BCRE R F R X T iR
FRET ARG H/NG o HANTE Python iR i A -

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 M2 -22 //10 R[] -3 ?

RELRHNTIEL & JIERS 5 2, AR, HIER 2Enor:

i= @@ // 3 =3+ {13573

R 2L A AR [ ) R B 255 . C iR RIFREOR R R A —30:, TRmIFSEEW 1 // 189
gEREER AR 1 % J WIERS 1 —2.

XF 1% 3okul 3 A TRERN AR R AER AW . 3 N IEERERWEAER 2, I B8 AR
AR ik 1 % 7 RN >= 0 & AH A, WRIALERTER 10 B, B2 200 /N i A JLE?
-190 % 12 == 2 BARMR; 190 % 12 == —10 N2 HIMUTRI .

2.3.3 I3k int i @Yk A& SyntaxError ?
REPOERE &M — int FkBYEN, SHIEEEIR, VA5 HE /NS

>>> 1. class_
File "<stdin>", line 1
1.__class_

A

SyntaxError: invalid decimal literal

f IR M B SR 5 A T

>>> 1 ._ class_
<class 'int'>

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

18 Chapter 2. ZifEH W In) &




Python Frequently Asked Questions, %1 3.9.16

2.3.4 WRE AR RS EOM By 7

XHFEE, AN ER) int () AR, Bl int (1144") == 144, &, Al float ()
BEMCR TR SR, BN float ('144') == 144.0,

BN 0T, XSS Aok M s, B int (10144") == 144 S HEAE, W
int ('0x144') £5| % ValueError, int (string, base) 2% M ESHIE EHH ZEET,
Bl int ( '0x144', 16) == 324. QURFEEEECH 0, MI% Python MUMMEELACF : HIZR 00" R /\
I, 70X s 7Sk o

AR R MU AT R RN, WABRMTHNE R eval (). eval () MHEEERE HAELZENE:
AT RE AL A A A R EIVEH Y Python 3k, LLANATRES ML A __import_ ('os') .system("rm
-rf $HOME") , iX£¥ home HFELM T .

eval () A EE TN A Python Fik Xy a8, HILW eval (109") ¥ SEUEEER, ok Python
AR BT A RIS (0 BRAR) .

2.3.5 R B e o AR 7

FE B A 144 4 F A7 1447, n A P E R B ER str () o QIAREER RN TN i s\
PRI B, WA B RS hex () B oct () o B4 48 AL 75 V513G S 7 f-strings i1 formatstrings
LAY L "{:04d}" . format (144) &4 K 0144 , "{:.3f}".format (1.0/3.0) &K
'0.333",

2.3.6 WA H ?

TR, BT RR A TN R IERZEUFI T, RIS AR 1t — B A ep
Bl AR B AE S X Unicode XXt 4, WA io. StringTo XM array filk:

>>> 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 ()
'vello, world'

23. By 19
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2.3.7 Il A R R B 5 8 T

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 FIFWNERE getattr () :

import foo
getattr (foo, 'bar') ()

HIER getattr () ATTARMR G, WIER. K0, BB,
PR PRI ZS A T X400, Bl

class Foo:
def do_foo(self):

def do_bar (self):

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

* il locals () b EEE4

def myFunc () :
print ("hello™)

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

2.3.8 &ML Perl ity chomp() Sty Jiidk, T NFRFHivb INER FEREHLA T4 ?

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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2.3.9 447 scanf() ok sscanf() %5t %k 7

B

U B R AR A AT AT, A S MR R R AN AT X R split () IRF—ATHZEAAT
BRI A B, ARG int () B float () RFHRERIECTAT AR O BT E. split O SCRFR]
Helysep” JEZ, W T RN ZE BT DL

AR IR IR ABEA TN, IR AIEMZEA N C I FHY sscanf () HHRK, tHWEAE.

2.3.10 ’UnicodeDecodeError’ 5i’UnicodeEncodeError’ ik jEfl 2. 28 7

T, unicode-howto

2.4 PigE

241 TWFDERE 1. P ?

RPN A, e 2 B, EENAZIE AR LR

* A[Flf) Python SEILEA AN BB A . 4% FAQ 35 EREN 1 /Z CPython.,

o NAHBIERZWRESH ARFEI, LHREW N VO MZE LR,

o TS 28T, BRI F P (IS profile BilR).

o B EMENMA, FEF RIS LI REEN (S5 timeit B,

o SRAUECE SRR R = AR 2R G e s AR AR ), BN E 22 i nl
B2 SR,

B, Python AU HILE AR EZ I . PUFFIH T —L88 38t py I ), X Tk P rg s 8 T2
ZWIKF- A RRH ) -

o BT B TR, RS (S P SRE) AT DA™ B KA IR -

o i FIERAIBERESSH . 2% bltin-types 1l collections FEHLI TR .

o WURFRERE O SR SE BV ERR AL T IR PR AL, WIPTRE (MR RBELRIIE) LLATA B Zai R AT B . Xt
TH CIEFRE RO R a0, o py & R B0 — L84 R, fildn, —aEZHWNE
V£ list.sort () B sorted () EREHHTHEF (GELeEB VAR A BIE S 7 sortinghowto ) .

s MIRAEAESENPEZ, A ERBESRIITEZERAE. R RN EER RS, TIER
AR T ESE MG AL S, IBAREP e . Nz ke et B A, T A A X mT e
AENFIFEI , REE 2 bR AR i R N A

TRARE & 355 4l Python ARFHIRRE, ARAA—L T HW PALERES T, Fln, Cython W PAKFRSTIE
i Python FAS A C ¥R, I Al AFEFZ A& L H . Cython W] AR 4k (RIml ik
E’Jf%&fﬁ%) R MEARS I B T RRES TR U . QAR X C mfticieafEL, WAl w5 CH-
AR

ZUL:

L4 PERESL s (1 wiki BT -
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2.4.2 Fp A PRI ERAE— R RO RAT 27

str fllbytes MEEAIAZN, NHEZZ A FAIHBRARE, FOEUGERAR S 0ld— Bt
o —BIEOLT, BN STFATH B R IR R

WEREGERZ A st XWR, @M ZRIEEWIMAINL, REHHAM str.join() ¢

chunks = []

for s in my_strings:
chunks.append(s)

result = ''.join (chunks)

(A —Fh & B i I ik, w2 I io. StringTo)
WREEEZ A bytes X4, HERMELZM bytearray MR FHER BRI (+= 254F) 1B%dE:

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

2.5 Jp3l (Gcl/zik)

2.5.1 Wi fescalRIsIR 2 A7 %R 7

REME & tuple (seq) FRHMERFS] (SChR ERAEEAERXIR) Fetfe B mAnIb T 25 A AL ) oo
i

Bilgn, tuple ([1, 2, 31) &4 (1, 2, 3), tuple('abc') MEHAR (ra', 'b', 'c') . W
REHoETCA, WASEEEAR &R B [F—X %, FICa R ICE e S 28w o, Hig
P tuple () WEATAM

KA EAY List (seq) A XFAT By 1 i v] 26 4 X G 8% 46 Sk 080 300 F0 WLy 39 AR A8 /G 5 2% o1l 4,
list ((1, 2, 3)) &4 11, 2, 311 list ("abc") M&AER ['a', 'b', 'c'l. WRSEQ)
HHNF, Mg seql: ] AREGIE—AEIAS .

2.5.2 {2t B#E 51 ?
Python J¥ 51 () 28 5| Al DA IE KU G 8. RGN IERORE, 0 )2 58—~ R5IMH, 1 oNE A4, KK,
R TRy, -1 R ERCE — AN RTIME, -2 AEIECE A, MKIERHE. TRAACY seq[-n] WiAHYS T

seq[len(seq)-nl,

MR RO S A SARTT . Bl s [:-1] WU BT B — 74T, X PAIRAE A 74T
H AR R RIATAT -

2.5.3 ypalns Ly ki My ?
fEH N E R reversed () :

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

JRFPAIA AL, AR 30 PP T A Al g
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2.5.4 I\ erb INBR o 52 0 ?

VP2 SE U R O TEAE /41, AT 254 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERFV KAV EHHT, AR, RRMFIEREIHA, KRR

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]

WERIRI A TR RE N AER AR (RIS Rhashable ), DA EAEAE B

’mylist = list (set (mylist))

PAEBAE R0 BN ARG, NI ER AT, SRS AR ] 5K

2.5.5 lnfuf A1 b BHIBR 24N it ?

RACLT MR BEAZ 0, — PRI A2 B 1) ok DI HF AR A% MM o AN 2o By B PR PO RSl 22 U0 e B e A

R MRS R IE AP, AN 2 = ARSIk

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 R AY o

2.5.6 nfuffe Python 'l &4l ?
%

’ ["thiS", 1, "iS", "an", "array"]

G FRAERS A AT A2 T C 5L Pascal FOBE; FRXGIET, Python 51|30 DAL & L AN R 26 ALY

X5

array BT — Lo BA BRI BE R T, (ARSI %08 . s

7 NumPy FHAl— 255 = 5 futh i X7 — S0 ELRR (0 FR B2 2R 54
#HA53) Lisp KAgH9F2, ] DA T4 cons ToE

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

A BRI AR, ATDAR el & 5 . Bl lisp car pRELRYE 1isp_list [0 , ALl cdr pRALHY

e lisp_list[1] o (UCYFIELEN A XA, Iy XM A Z L Python 51| #1845

2.5. FH (Geal/FNER)

23
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2.5.7 Infl Bl 2 44 ?
Z YR B S AT O A

’>>> A = [[None] * 2] * 3
FT B H KA A -
>>> A
[ [None, None], [None, None], [None, None]]

HAR AR —TURME, GRS FRAEZ A BB K :

>>> A[0][0] = 5
>>> A
[[5, Nonel], [5, Nonel], [5, Nonel]

JEPAET ) * WBIR AT E SR A A S QRIS i R B XTS5 . *3 AR e 3 4
%‘Uﬂiﬁﬂ%%, AL AR R FE AR 2 SR 1RSSR A, XA RIH
P

FEFAMCR R SE A TR RS, RIRRHRE e — s .

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

PAEAEIRC T — A2 3AIRMBIER, BATHIRNK B 2. WA PARTZIFR S

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

o R T AGE B B PR 9 i ;. P R 44 192 NumPy

2.5.8 WPPREIGIEEM T RAIMR T
AT DABE A7) e

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

2.5.9 N1l 2 a_tuple[i] +=[item’] &5 %k 54% 7
RPN FE LT, R EA R T AL EAT, & Python nJ AR FUR A AE X 42 2 (1]
25

HESTHP TR IR M AN S, XX TR TR IR, 24X BN A 28 0. e H A
list Al += 2443,

SRS P

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

TypeError: 'tuple' object does not support item assignment

fil A SRR R RIS I 1 5480 (1) BIXIR a_tuple [0] AN, AEMSSHRRXS 2, (AAELERE
IR 2 WAL AR 0 SOCERI & AET, POAICAlCR I8 i TCIRE.

HAERE G, BRI A A A T AR R E T
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>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result
Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

T ICHRA TR, IR P 25 KR
LUE SE) AV Y

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

TypeError: 'tuple' object does not support item assignment

DI S 2 NIRRT, SR N2 A5 e B e, (EUMNA SRR AN AR T

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

TR 2R, T2 () WER— R REIT __iadd__ BEATIR, TEPAT += HYSRIR(E R &
E, HRIHREIE; (b) MFFLMT, __iadd__ MATAESIK LR extend HaR XS,
PSR T LADE += e 1ist.extend Y “PREETT”:

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

[1]

XA T
>>> result = a_list._ iadd__ ([1])
>>> a_list = result

a_list Jr5 | X REGIER, 051 BB R R SRR Sy a_list. MR{EMHRALGIREA
2, POVERTIN a_list ZHIFTS I HHE-—XREHaE, (B3R %A T IR A

P, FEMTCAURBIF, A AR S &5 [ T

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIIAT, HIFIRGE T 5, HERA result 50T a_tuple[0] E4FR A H—
X5, R ETIA S TR, oycl R AR 2R .

2.5.10 FAME A e Python 4 i bLok 28 ) 7

IHT)F Perl 41 X[ Randal Schwartz , %3 AR E B B E 9 RS THEY , SRR R TCEBLST R <N
JFAE”. 7E Python H1, i FIf list.sort () HHEH key Z50:

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

2.5. Jp4 (Jodl/FEk) 28
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2.5.11 il 55— AN BRI DN SRS T Ty ?
FEMGH RTINS, WERIRITHY , RERIrHRrRIiR.

>>> listl
>>> list2
>>> pairs
>>> pairs
>>> pairs
[("I'm", 'else'), ('by', 'sort'), ('sorting', 'to'), ('what', 'something')]
>>> result = [x[1] for x in pairs]

>>> result

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

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

sorted(pairs)

2.6 X%

2.6.1 L2 ER?
FIR L AT class TEAT RIS RIGZER, QIEESLHIXTGRIT, ] Class MfRAMMMR, SLBIXT 50k
g TR (Er), XaE TR RBERSA A (k).

KA PR T — A AN HAMZE (R hEE) 70 . EHE R B S AR . XX g
B v DAGE 2t AN Wb A T A AL . BEANSE Y Mailbox ZEFRAE THRAE I E AT B k., BMTE
MboxMailbox, MaildirMailbox, OutlookMailbox NHEAZ LA il Il FEAE =X,

2.6.2 ft2005ik?

FERETNEEE, T34 x, #EPA x.name (arguments. . .) B HEARERIE
AGHE S, BT RRE N :

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

2.6.3 fl- 2.4 self ?

Self H 2T IR — SR D BEL PR BERARP AT IEE O meth (self, a, b, c)
MHAEB] x VLA x .meth(a, b, o) WEXIATIM: i il e BB AH N T meth (%, a,
b, c) B

BESF A L LREF iEE S G AF BXAER “self” ?

2.6.4 Jal R AR G A A2 PR eI 1R — ALl 7

A NE KL isinstance (obj, cls). ARARIXT SR E T2 Kb — g sepl, HE
BN BT H BN W], bl isinstance (obj, (classl, class2, ...)), WADMEENRES
J& T HA~ Python N'E 2L, 40 isinstance (obj, str) B isinstance (obj, (int, float,
complex) ).,

5 & isinstance () SR IIRLE Habstract base class W AR . H LXMW E, BIERAE
EAZ AR B AL, X R EE R AR AR R ] True o BRI “EIER4K” , S
HIMRO:
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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

'>)

IR, KBHRFALRLH A isinstance () X HESCRITRI . WEPREHEIFARSE, Ha

T2 AT i) XoF 5 A o VA DA R AE S P E U M5
TR, B A AF AT B p e

o DABEPERRERAT N, AR AR R T A

def search (obj):
if isinstance (obj, Mailbox):
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...

BT IRAE A 2K B > search () Jiik, ARJEHMNE:

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

class Document:
def search(self):

# code to search a document

obj.search()

2.6.5 fr2 &L ?

ZAL R R AR EAR (MR BT o BR x CEAFTE, BRSO A I R RAT
Mo AIDABIEE N2, HrpdR it IR B RO AR BB, R A A T IR R AT x IR T

Python F27 (A il VAR SE B ZE 4T FEANPATR S8BL 7 —DRMIT IO, HR SHEIA B AR

IR
class UpperOut:

Q)
2.6. X% 27
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(£ L£50)

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 KHEPE LT write () F¥k, HEMA TZM self. _outfile.write () FEZHI,
2R SREF R RS . Eﬁl@?ﬁﬁ?‘i‘iﬂ%ﬁ%ﬁ%%”??é’] self. outfile X%, ZfL 2t
__getattr__ FETEBN: WS BT SH 1A AR EEIRNEZE .

R, E%WH{RT I RE RS R T . W B R 25 A TR, AL E
X __setattr__ () ¥k, MXEEEAMT 8/ Bl _ setattr_ () SEIAAIS KRBT :

class X:

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

KER __setattr_ () LIUHEBN self.__dict_ KA HGRARHPIRES, MAZTHELE
I

2.6.6 WAEIR:Herl i I BE T AR S Iy 2
fEFH N ER super () EREL:

class Derived (Base) :
def meth (self):
super (Derived, self) .meth()

s 2 Python 3.0 Z HIFIHRAS, FIREM L 2fE4 2 XTI class Derived (Base) : Z K
WZEE X, ATPAM] Base.meth (self, arguments...) WIERX A Base (8 Base E’J%/\%*) H
EX YA meth () « XH, Base.meth E*Aﬂié}gﬂimﬁﬂi IR Z ] self S48

2.6.7 WEARHY A Sy R AR TR

R PAKEESRIR— A 514 BT 0 4 AT IR AE o AR R BB SO A% m 4 (e B nl o IRER— T, e
EhASHERE (BIAARYE TR SEUR) GRS, XA thAER 5 (. Bl

class Base:

BaseAlias = Base

class Derived (BaseAlias) :
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2.6.8 il G AR AR B RIRE A i1k 7

Python S HBIASHCRAIBIA 2% (D Ce 3 Tava 102 LT ).
AR R SR BN . SRR PR, TR B G 24

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

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

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

STFAESFE isinstance (¢, C) W c, c.count WEIFEFEM] C.count , BBdEg c BB EI, BF
BEM c.__class__ [AIEIIIE C BB REE ER AL

HE: £ CHENTENER, B self.count = 42 XEMIRECRAE self B GWFshHE —14
Ry”count” PANAH K SEH . AR BB 90w S E R A PR A B TR IR R 44, LIRS TE YA N 2 Ak
-

C.count = 314

Python SZHFHIASTIIA:

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

AR T PRSI ENBCR, A — AR E RS2, (L E R R e B Ry

def getcount () :
return C.count

WR RS R TSy, BABUE ST — PR (BEZDRIZRRAEIIN ), A& T
IVZSHUES R

2.6.9 fr. Python rpinfif i e (slJiid) ?

B N i T B i 7 < 1 7 S (S 1P 1 e W = Bt B e V3B R s () A Db A
T C++ 1, RISSWTRIR:

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

}

1£ Python "', HEESHE — MR %, HBOASEHIBIT AR Bl

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

RXAGEEAER, B 2R
WATPACR 2 KSR, Bl
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def _ init__ (self, *args):

A R REE T A TR E

2.6.10 e/l __spam (s34~ J:{ll _SomeClassName__spam ¥4 (5 B

PARUR 24T Sk A8 524 28 “HBR”, DA RA—F a7 B s o o SCRRLE A8 & AR MITECH __spam
PIARRAF (RSN TRIL, Z2Z2EHE N TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T BRI N RILM L HIZEAFK.

XA R PR UE AL B Pk AN H P AT 2K BT DA 9T 1) _classname__spam™ J& 4, FA AR B E A XS R
__dict__ Hu[lL. £ Python &7 GUARA AL B LM HAAZES .

2.6.11 QoL v __del__ Jjik, {HXEMIBRXT G BEATIAIE

XA LTI R JE A
del iBEAIA—EW __del () — B HZBDXEASHE, WR (ST R38E, A2
_del_ ().

U 2 (L S DR PR (R AN A RS T30 OB SO 5 R, TR AN ST s i A 119 1
S, WSRO AL EE . JS4E Python /RS EMEIER X FIEERS I, EAEEURSAHY
g — A5 IHRZ )G, BERACERS AT et 2l Bt () 4 2xiaq7, Pt __del () TIARRERAEANTT
EABEALA I 2RI o XX T BB — AN, SR AR AT Y. BORRRAYE, AR __del ()
TSR VABEAUBUF AT . BIRATDAIEFT gc. collect () RMMBIPATRIR L TAE, H 54 et
MR IKIEA IR R AT L o

ST BB AR EAE , (DA LAY close O vk, HE—JSE MR, iR e
UF . BE close () Jy ik EITTERS TR YL W EEM __del () ——fi _del ()
WAZH close (), F HIVREFALR AT LAXS[Al—X R Z WA close () ©

73— PPREGAEER T | BIMGE 2 FI ] weakre £ BB, 12t SR VFAR 1A R GRS IS | VT Bitn, B
ARECHREE A D208 SN AR O s M 355 U (R A3

WIEfE—F, R __del () HESIETHRE, SRFEEHEITHE sys.stderr

2.6.12 Ll 3R IET e R AT I Bl B4 7

Python AN&icsk2k (MUNERA) MLhl. FTLATESRMM R ECH 40 5 (U5, B PR A SB35 5|
PSR R B 5201

2.6.13 Jyft2 id () WIGRFBRKRAIEME—R ?

id () IR AR, BT S0 A i T P BRI ME— Y o [ CPython w1, U2 G A A7 b
Ik, PreAZEE R AEAEM AT IR RS, R AR AR G B AT P A AL . XA
TUER X R

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

XA id JE TR RO G, ZReaUE TG, AT 1d O R SGLEVRIER 1. A R DR
id TR RATIAL TG SRS, QI — AR R m 5 -
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>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296

2.6.14 {2108 b rTEAMKSE is ia5EAF 7Tk G S G A PRI 7

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

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

1) WRE AR T A R SRR S S 0y . ZEEERME new = old ZJ5, W DAMRIFE new is

old,

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

s[0] is xo

3) BBIxS, WHENZXTR R — A0, fERE#HAE a = None flb = None ZJ5, AIRARIE a
is b, [} None ZHARFINTA.

HABRZEAGFILN, A EE T S A S P, 0 RR A S P, JCHR S R B R 5
WA T RE, B0 int Fl str, EEAATFEAR—E 2RO 4

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

>>> ¢ = Db + 500
>>> a is c

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

>>> ¢ = b + 'thon'
>>> a is c
False

AR, RIAEAARIIRTEBl, MR AU —E A :

>>> a []
>>> b [l
>>> a is b
False

TEARUEPEAAS 25 M T — U TR A 0 6 5 B 0 0 3y o A

1) IE40 PEP 8 FrifEfriy, XI5 B0l 2 None [ERGHEAAAGINTT 30, BOAER) RS B R BE B AR
3, FFRIDARES S AR AT R A R (L H AT 345 R 8 False X GARTRIG .
2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create

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

_sentinel = object ()

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

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

3) 4iE KRR S ACAD B, A B TR X5 Gy 0 3 A i A A AR . X R AR RN 2k
float ('NaN') X5 H B AMHERRTZ T4

B4, PAFAE collections.abe.Sequence._ _contains_ () HISZEALHS:
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 —A~ 1l 2 VIR LE Bl e A7 il AE— A As nl B IR S B ?

BRI AER R, BE _ new_ () Tk, MIAR _init_ O JiK. JEE AL
P2 JFiadT, T AN AT AR I S R B R R T

P A X A AR A — A S ENTH 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)

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

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

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

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

IXLEEAT DA :

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

2.7.1 iy ange.pye Sk ?

BE R FABRYE (8024 502 4% SO 22 R SCH R4 Tsh) , FE cpy SCHRTEH R
__pycache_ THFF&UE M ECRHIFNILN .pyc XM % -pyc M4 FRIF K505
5 .py XHEAME, HPA pye NIEZ, PIRERS MKIEE B/ python AT & AHMIE . (FEIL PEP
3147.)

.pyc XA AT RES TovA Q) 52— IEAD SO BT 7 /Y H SRAFTERCIR 78, S A il T vk ) 7
__pycache__ T HF. RIMPAKA M FIF AR LA S — M s AT 27, A Al BE & A AR ) AL
i Web il 55 gt T X A i O «

4 9E % & T PYTHONDONTWRITEBYTECODE ¥ 8 4% &, 75 I 3 A 1% ¥t 3% H. Python fE fi% £ %

“__pycache_ “T H R EMIFHEIEG A% T HF (BUR. FiE25 0 %%) B, pyc XL A 2h
Az,

T 2 PGB FTHY Python AR &SP 20 T 5 A#ME, WILASABIE .pye . BER 1 E
EHIBIS foo.py, EFATH I xyz. py, 2MizfT foo Hitk (GlLHi A shell i34 python
foo.py ), M&H xyz A4 .pyc, N xyz B FAN, (HARSH foo i .pyc XM, FH
foo.py MEBFAN .

8N foo AH .pye RN AR AR EIE . pyc SO
compileall f&idk,

py_compile BHREEE Fah LA, —FMBIR R A X T compile () B

A PAFIH py_compile Fl

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

KR cpye XMHBAS foo.py MR E NH __pycache_ THF (& IREATAE T AT ES %L
cfile REHIZITH).

WA DA compileall Bk {Eh4ii%k— P2 NHFETFIA XF. REALEGASITIR R sty
compileall.py -4 HB4%i%HY Python SCLERTTE H SEEKAZEN AT :

’python -m compileall .

2.7.2 W2 i 2Rk 7

R AT AR T X4 R B _ name_ RBHCOKIAM. WHAN '__main_ ', BFEAENE
KizAT. W, Vil S A B E PR g ay ST DT sl B AR AT, xS AR A B Ak T
__name__ ZJg A&7

def main() :
print ('Running test..."')
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2.7.3 WAEBERATILSA ?

TR LA AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

) R K DA T AT 2R
* HILTA foo
o QIE AT foo f%s 4R &
» foo A IFHITUHINAT
» foo 5 A bar
o A T T bar AR
* bar B I IR T

e bar A foo (A #fE, FNEZA 144 foo IRIHL) .

¢ bar.foo_var = foo.foo_var

a2 RIMT, PR Python iR 58 MUXT foo FUMRRE, foo (4 JRfF S AR I 251 o
AR import foo , REZEHAIERR/ NIV foo. foo_var If, A LRI,

XA EE (£/0) =Ml RERRYL .
Guido van Rossum 1 58 & #EHH ] from <module> import ..

- FERR A RS R . 4

JRAE BN RS R R IR A R R BN B R I R AR 1 BT AR LA <module>.

<name> IEXG| .

Jim Roskind S AMELHRAR BB LA T -
o it (SRR BRI EHR AR )

* import &)

o ARAYIIRENAT (RIFEARE S AT LI 2R &) .

Van Rossum R AKEVGXFPYE, R import HHEUE— A4 BAgHT, (HESEA R

Matthias Urlichs AU UEATHAY , EAGEEIH S AMRAS B B 2R A

XL S A AR -

274 __import__ ('x.y.Z’) R[HF)E <module 'X’> 5 M52 z We ?

Az i importlib PR EREL import_module () :

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

34
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2.7.5 JC AT ¥ b EF A, HEDBA AR . X2 7

H TR EEA RN, Python fUFESH — U ABIRIS LB SCIE . I, FE— AR+,
FEAREIHER 2 A [ B R R, IR A B RCHORE S — MR PRI = MU AR SR AT ORI
CE SRR, AT AT A

import importlib
import modname
importlib.reload (modname)

S EMEARIFIEN TR UHREIRAE T AT BN

from modname import some_objects

SRRSO AT — IR AR o ASRBEH S T 2R S, I R & AR 2858 SO LA 2RS40
RN RES R EA TP AT R

>>> import importlib

>>> import cls

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

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

>>> isinstance(c, cls.C) # isinstance 1is false?!?
False

HEHEAXT G id FTEHR, MR RS —H T4

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

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

BCVIRA 7 S AL )t

3.1 Jyfl 2 Python {4t R or4lit 4y 7

Guido van Rossum AR I GEdESEA o0 dHAR R A, I RS 1358 Python 27 (HIHMTE . K%L
NAE— B JE it 2 S X AT RE

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

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

RN E, WIHIET x++ 154, EgESMIRA R ORIt B2 25 F w1 C 27 s
WERAMITHEE R, AR T2E = > v iy B,

PR A T ISR AL S, A Python BURK 5 KA i WUk v 5€ o AE 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 BRAEEDUR, RV ZIE A —DBRAE (B4, 20--3017) . 20 47 Python HJ DA
SEREE 20 17 C B TAE . X AUGE f TS ATHIR/ZE AT S - SR AT R A2 A 2 e iy
JEP - B BT ERR A A .

3.2 Ml 2 Wi SRS TR B PR AR 7

R e 18
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3.3 Mt 28 v SEANESR ?

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%?ﬁoﬁﬁEWM%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 Jyft 2 Python “p4Hs AN A1) ?

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 Mt 2 A D ik SR P X “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 Mt 2 AfiefEeis e ?

H Python 3.8 J1fy, RAEMEINY!
IREZR XM RI2FAT = AR A B

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

5 PEP 572 T e .

3.7 Jyfl-2 Python i 386yt (B listindex()) B FH 7k 9eBL, T
HAbY)AE (il len(List)) il sg9:BE 7

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 Ml 2 join() & — A~y AR ik A e SR a5 ik ?

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 Az ?

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 &1} 2 Python %4y switch 1§ case ifif) ?

PRATDAE T — Y] 1if. .. elif... elif... else. IBWAFEMGXIN TAE. %T switch {BAJEEC4H
T, H R AR R A DA S AT AT BRI I B A SRR BRI ERRAS, S

PEP 275 .
T FFEEIC R AT REME A TIE BRSO, AT DA — N8, X case (EILS B B A R &L, il :
functions = {'a': function_1,
'b': function_2,
'c': self.method_1}
func = functions[value]
func ()

XFFXRPAM I, ATPAEE M getattr (O WERRAARE SR I BT

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

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

BB IRA LR, BINAGIhR e visit_ o QERECAXFEIEIZ, WRERAANZEENIE, XK
W RS R _E AT
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31 AR (EAR A T B R, TR & T-BR 11 B e L
B 7

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 Jyfl- 2 lambda ik XA &iE 7

Python ] lambda FiEARNBE AL & 1547, 24 Python FITEEHE AL AL PR ik B AE b N HTEA] . RTMT
1£ Python H1, XA — N EW FEL. 5 HAWE S PAINYIEER lambda FE¥OKR[H], Python [¥) lambdas
HR—MEicfis, W SR E TG .

PRAI T 22 Python Hf 5 —2XT 4, W AYEASHB T Rl NS B . (RLIG, {7  lambda 175 AS /2 4 i ST R 4K
P ME— DL R AR TF 2N R A — AR - X @ — DL T R A4 (55 lambda SRk A L4
FAU5E AR B R As A !

3.13 w[LLFF Python 4t b pLEs Uiy, C sledifiif 5w ?

Cython Kl A7 il EERERY Python RN A S IFE] C 9. Nuitka j&—-f Python & C++ Ui
BHRIERS, B SCRRC RN Python 155 . 4RI Java, A[PAEIE VOC .

3.14 Python Wifif 4S5 PRy Ar ?

Python PN 4015 e TS5 81 . Python [ARHESZILCPython A 5 | TTECRAS A AT D7 ) %52, IF
0 55— FBLE R A SES I PERR, 5 B FRA T8 ERAG I 803 o A R AN 0T 177 19 () O 3 1 MM B O 48 B iR % 42
ge PR T HATEIR . SRBURIRGETHE BRI SR S E pR AL

H52, HABSTEL (N Jython 5§ PyPy ), ) FTRMKHEA FIRHLE], Qn5E 2l mliss o ansL Ry Python ft:
T T 51 TR IRIAT R, X P 22 53 7 2 3 30— LU b R A AR Th) 3

fE—48 Python 5B, PARAURY (7 CPython b TAEMIMRYF) W RESHFE/R SCIHRAAT:

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

Scbr b, (] CPython (5| BRI BB 5, R ABTIRIE R £ # & RPTRT—AS3CpF. SR, X
EGEHY GC, X LESCHFRT G A RELAR IR E] B (FTREARS A E) ]k ) wioliedle (FHoEH) o
A G 5 Al LA python SEBRRACRD, R R 3R PZ SO el ) with i54); Toie WAFEHIT &
nfer, XHERARLC

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

3.1, Al AREERRRESS P BSUZERE, midERHRBR R TR R G et ey ? M
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3.15 bt 2 CPython A S feGeitbrieniiic 5 58 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 ik {li b T 2 A FEOIAT N AT ?

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 It 2 A7 sk e AL MBI B i I 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 AL anff A CPython rpizBiiry ?

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 ‘it {¢ CPython 1< 8iRY ?

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.
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3.20 Mft 250 key WL RIS 7

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, AL, R ol == 02 (H ol.__eq  (02) is True ) M| hash(ol) ==
hash(02) " (B “*ol.__hash__ () == 02.__hash__ () ) , LWL EELLETIP. WIRNR
ANBEW R X R, U H A LT hash (E5FFF 2 HIAS

Xt ListWrapper , A ESEE RAE 4L, AR BE R DA S 570 . BRAFIRIE R A RS 18
s K A SN IE Rt (X e TR A S 2R, A5 WA B AR 5 B R

3.20. Ml 2570 key S5 A ] 2SI 43
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3.21 Iyfl 2 list.sort() BeAyBMIsHET-5113k ?

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 infaffE Python vp fs s r Biis ?

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 Jyfl 2.Bt4i 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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Python Frequently Asked Questions, %1 3.9.16

3.24 yft 2hihy 4 Hs (r-strings) ARECARFHLESE ?

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 byt 2 Python BATJEYEMNEIY “with” ity 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. Gt 2tk aFh (r-strings) ARELARBHLESE ? 45
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3.26 kAR A 243+ with 4y ?

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 Jft 2. if/while/def/class &) H 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 Jyfl 2 Python fEAiZHCAIAIE TIF N E S ?

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

46 Chapter 3. BxilfIps L Wil




cHAPTER 4

RS A FAQ

4.1 i H A AR P ] st

4.1.1 A Bl TR XXX g Ei e sl iz ] 7

1E U ES % P BB H AT A WARE RS (WRIRE 2 TARERR AN Z, WTRABGE X —42)

ST =4, 15 Python Package Index {2 Google Z2 HAh# &5 %, B “Python” i E—4
PR B KB I 2B A IR T

4.1.2 math.py (socket.py, regex.py %) 11 cA{Emp 7

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 1£ Unix p/EFELL Python A v $i 4y 7

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 "}y curses/termcap {1 ?

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 Wi f#{E 34l C 1ty onexit() B2k 4<vgny 7

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

4.1.6 Jyft 2155 AP R BANRE A4 ?

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. Ui MG/ FAQ
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4.2 WSS

4.2.1 EFEMEA Python Fypedlfl: ?

Python 54 i ML HEZE . doct e st HEHAVBLERRY docstring M1 R BIFE ST, 4 ol 275 5 docstring
i SR K

unittest BHUR— il Tava A Smalltalk 1 UHE 400 T BRI L HE L.

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 /£ docstring Gl SCFY ?

pydoc AT DA Python 6% FR ) docstring 617 HTML S04, 0] PA# ] epydoc 3% H i docstring £
7 API 3CRY . Sphinx 4 9] PAG | A docstring F N2

4.2.3 BRI HGRIANHhk 7
K Unix RETHE M T L. EZEN M curses, {HZ curses BHRIKK T, MELAZE .
4.3 ZEFEpHoe

4.3.1 Ry BRI 2R ?

—EEM ] threading Bk, AEHH] _thread Bk, threading X} _thread FHERHLR T
SRR B TS A .

4.2. WL 49
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4.3.2 TR fiiatr, M2 ?

—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

4.3.3 MR S5 Bedh 24 LAREem 7

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.currentThread(), end=' ")
print ('queue empty')

QS
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break
else:
print ('Worker', threading.currentThread(), 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 .

4.3.4 [CHHBER AR R R A 7

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 ASHEMNIER 2 Ju) fife B 25 0y 7

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 G Ay

4.4 JEREMIR ST ? (AR A SO R il - - )
{#if] os.remove (filename) B{ os.unlink (filename) ., &FH os FHPAFKEEZ XY . XK
Hog—HE, unlink () 2XAEEAE Unix R HRIA T

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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4.8.2 GRESIRISCIE ?

shutil FRA—4 copyfile () EFE. WEFE MacOS 9 A4 % i resource fork #1 Finder info.

4.4.3 BRI (HEA) 2B ?

TR R B, B struct Bibt, AR PAEICE & b HIRE (GEE R ET)
HIFAF R I35 Python X4, L2 IR8K.

BN, A AR S SO R AR S FPAR 2R — A 2 A3 R B — > 4 g e 2

import struct

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

FES ARG > SRR R TR b TR A R (2 5),
TR KB (45,

X AREE (PR REGT MR SR, AR AT LA array .

TR TS T HERIEURATE, TR A BRI I S GX B open () BEEA "rb"). N
R(BOA) A e 193G, SUFRUASCRBEITIT, £.read () 2R str XR, MAR bytes MR

4.4.4 {I)°F os.popen() GBI B AREN ] os.read(), Xi&Mfl2 ?

os.read () B —MIRZ AL, BHEMAE SCIHEBRT— M/ NERUERIIFTITRI S os . popen ()
BIERE— SO GE, MINER open () IR —FE. P, AIREM os.popen () £l
EAAETE p 0 NP, AR IZM p . read (n) .

4.4.5 gt (RS232) Hin ?

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

XTF Unix, &7 Mitch Chapman %& 747~
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 Ml 2% sys.stdout (stdin, stderr) JEAZSEIEGHE ?

Python T #H27 Z Z—RJRJE C SUMHMBAF I = Z IR -

XFFAE Python Hrifi i ) open () BRELANE M ZECCEXT R RUL, £.close () A Python i BEFF I
FRCHE KM, FHLKPARZEN C SUHNATT . (8 £ PR eyt i, A sk doh s 5 shab .
{ELH1 T stdin,, stdout 1 stderr 7. C 1y 4FFRLAL , 75 Python Ht XM E AT MBURFIRALPE . 24T sys . stdout .
close () 2x¥f Python [ SCAXFRARE I XM, (HZ * Rex * KM 2 KPR SCHRGR T .

B PAR =H N C S RARFF IS, E RV AZIIA SRR E (ean, X rTREs g2 b2 1/0
FIFRE) o QNSRARSE TS BLX AMIE, i os.close () :

os.close(stdin.fileno())
os.close(stdout.fileno())
os.close(stderr.fileno())
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AR AR 0, 1, 2 fUF

4.5 W% / Internet 4

4.5.1 Python vpiy WWW T HiE2 ?

Z I 2% T internet 1 netdata 3% 551 N %5 . Python A3 K BT BRI 8 Rk 55 s Al
i web 245 .

Paul Boddie 447 T —14 7] FIAEZR MRS , DL https://wiki.python.org/moin/WebProgramming .

Cameron Laird 44 T —15 5 F Python web 37 RIS P T &4, W, http://phaseit.net/claird/comp.lang.
python/web_python .

4.5.2 JEFEs A 1% CGl # (METHOD=POST) ?

AL POST FREARPUM UL, A -2 A5 BE 1] S g ?
B, XEE—AME urllib. request K& EAH] 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 mMEE POST #44E ), EMFFHAHMH urllib.parse.urlencode () Ab3
— R BT, WREAE name=Guy Steele, Jr. fYif:

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

S
2F urllib-howto 3K BT Z 7R

4.5.3 4k HTML i SAE I 2. 8880 7
YRATDARE Web 4ifet wiki 701 $REIVF 24 006 .
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4.5.4 JERE(ST Python JIEIA % %l 1k 7

(] smtplib HRifE L.
NIRRT B A H A AEMR A ARD o X AN T SR SMTP HpSU F2 L.

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 R4 HiA ] DA A sendmail. sendmail F2)7 1467 EAEA R RGP A—FE, HRHETE /usr/1ib/
sendmail, BHHFEFE /usr/sbin/sendmail, sendmail T} T <X ARA Frfsoh. VAN ZaRF
g

import os

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

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

p.write("To: receiverfexample.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 [Y) connect() Jj i: 5 FEREfuFH € 7

HE 2 select BiiibIH socket F4 /0,

BB 1 TCP i3 & EFHZE, /RAT A socket ¥ A AEPH ZEAL . XFE M4 /RIFT socket . connect () B,
PRFF RS BN SE R (R KATRE) S8 — M . errno #iRISAYFH . errno.EINPROGRESS
FORNERE AR TR A 52 AR BERIER SRR PN FERE, IR EHIARE RE SR A
2.

PRu]PAF ] socket .connect_ex () FiEkEEd R, B8 Rk ermo . AT, RA]RA

P JE T i socket . connect_ex () - 0 B errno.EISCONN #/RiERE L 5E A - B Rt ] DAY It
socket 64 select .select () REETEEEHAE,

HEff: asyncio BHURML Il M RARI KR, TR S AR M40 . 5 =71
Twisted Fjg—NAT] HIDREF & B0 Uk sE.

4.5. W% / Internet 4L 55



https://twistedmatrix.com/trac/

Python Frequently Asked Questions, %1 3.9.16

4.6 B

4.6.1 Python Hj47 5 e w2z i 7

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 rpinff e Bl£E A LR 5 7
pickle FEALERA—FhARNE M T s TR AN (RARIMRAN BRI B RAFHTIT IO SCIE . BT

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

47 BUERECY

4.7.1 Python /g e kBEHLEL ?
random FRIMEPEREL I T BEHUECE LS, R R AR 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) RAPPIRIATIEIEHE, RIKFHBEHLALITAL.
A5 Random 2, ARA] AR HSLBIML, R EIEZ AL FEALECE s .
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CHAPTER D

N NG

5.1 w[ULfEH] C i 5 8l A Ay eR %0 7

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

REHH GG Python 5 R X 4~ 28

5.2 n[PEN] Co+ i S I A CHYRREMS ?

W, AIA A C ++ W34 C 1y3hfiE. 7E Python include SC4: & B E: < extern “C” (...}, FFHE Python
R A BRECZ BTE extern “C”. B REUN AR E0EHS C ++ XA 2 — T E

/B

5.3 CAlbMi™s, Aiefy bk ?

MEHCM C Y RARSHES, RAPTEHEMI .
Cython B HAIHKHY Pyrex 24252 i il i ad i) Python LRI Az it C fURD ) 4 1545 . Cython FiI Pyrex
DA 5 e Jo 7527~ Python [ C API.

TR T H B L8 Y W A7AE Python §7J@f) C 5 C ++ 2, WA SWIG 45 T A48 e i Bt
REUHIREL. SIP, CXX Boost, B, Weave )2 04 C ++ BRI %
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5.4 nffAe C rpfrE%E Python ifify ?

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 WfnffE C v AR K Python 2k ACRAE ?

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

5.6 infaf )\ Python %} % rpH2HL C Wfif ?

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 4l {di)i] Py_BuildValue() ST R KL CAL ?
RAPL. WiZfdif] PyTuple_Pack () »

5.8 nfal I\ C P HIX BRIV 5k 7

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 hnfafilizk PyErr_Print() (sk¥TEI%] stdout / stderr AT N %E) 19

fils ?

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 nfaf M\ C Gjll Jil Python 455 kie

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. lgafffizk PyErr_Print() (si$TENF] stdout / stderr IFARA] 2E) Wi 2

59




Python Frequently Asked Questions, %1 3.9.16

5.11 fgifa[{E Python sf#: C ++ %4 ?

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 F&fli il Setup SC/FGEM ¥ —AM e, ]2 make Jehg 1 ?

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

5.13 4l ity g 7

¥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 FAAE Linux &5 L4ivk—A4 Python Eile, {Hjwh—2e30ff.
Wit 2?

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 WfIX5> “HIAASHE” A 4 A TR T

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 Wik 2lIAw X g++ £F'5 _ builtin_new 5 _ 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 FEM I —AX R, Jh i JiikAe C B, i HeAl 5 i A
Python hscBl (filfinidid 4kk ) ?

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

Boost Python 7 (BPL, http: //www.boost.org/libs/python/doc/index.html) #Eft T —FpAM C ++ FFTIHER/ERY
FyE (AP, #alDA# BPL 46K 4 C ++ RBHY ).

5.16. kAR & X g++ 75 _ builtin_new = __pure_virtual ? 61
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CHAPTER O

Python ¥ Windows I [1%) & I, [5) /i

6.1 FX/EFE{E Windows Fizfr—4 Python Fifs ?

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> ‘

H B P A EL R B 5 ) HL i e B AR fec il O . UARESh TR AN S, s AT
fi24T Python F2/7 1.

Python I B4 73 Sh— i Python A%AF 25 AORE PR AL B, MEREGREREUMIA, LBESHIFN 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'

Y2 NARAE B S/ 5 0w JE a] g A it s . A4 A2 5 Python &35, P exit () eREL,
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 AL “py“r @ PATIRII A, HFEEH A “py” FIHIAS 42

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

6.2 FE 2 il Python JHA v $hfy 7

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 Mt 2 At Python Fijy & R zh gt ?

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 FEAHEREH] Python JAACHI{f: nl g7 31 ?

THZ 4o Ty Python iy A4\ 3 At fk 38 4709 —H#EHIA2 /5 ¢ A AT HORAS AT AT SO TR .
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6.5 *.pyd CfH1 DLL SCAEAHEIS, ?

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 /AR Python jik A—1 Windows £y 7

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

1. 3% _ AL HBAERP).exe SO P E Python . #F Windows |-, Python 244 &2 —/> DLL , iX
FEA AT DAALEE S AR A B il /& DLL i, (X258 — Rk g, ) MRk, ##3)
pythonNN.d1ll ; BiEH LS C: \Windows\System H1, NN & Python 4, W% “33” {1t
%% Python 3.3 ,

T PASE R PR ) X2 5 Python o il 3R e IR 4682 8 pythonNN . 1ib , TTEATHY
PR HERE pythonNN . d11 o (—fBiiHH: python NN.1ib 2l “importlib”, XfpyF
pythonNN.d1l . B THEEANITS )

i AT B A A R b R Ak T AR R I, — UIERAE B AT B R A AR AR T b Z5 ] Win-
dows ] LoadLibraryEx () F&£/¥ Il # pythonNN.d11l . ARS8 0625 i A # ] Windows 1)
GetProcAddress () BIFEIRIFAFEEIT ) pythonNN . d11 HEEFFAIESE (BRI Python f) C API ).
7 ] DA I S48 £ XHE AT R A Python C APT Hri il C AU /2 HA Y .

2. WK SWIG , 1R85 B/~ Python “yJREMibL” , &45 0 R AR (0 B AT ¥ T £ Python
BT . SWIG ¥ VR b B AT KT £ B A e ) oxe S o 10 C AURS (1) ARl
DLL 3, B L 1.

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
.

M 12 SR FILE* 2R PNE “Bomg” BB gk as i AR, O a Y
FILE ZE HESEA . MSEBRAEERE , XLRARR _ &k _ Sohfe.

W 22 FEA void R EUE IR, SWIG 242 i PA AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;
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Py_None &%, B3 & A%f pythonNN.dll #1444 _Py_NoneStruct [ 225 n 45051 H . [FIFE,
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 Wik 2 s A~ RAETR A Python J{CURPHA 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 Al fEAPHLZEMITG DL B R A el ?

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 .
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CHAPTER /

EIE R A (GUI) 3 L )

7.1 PB S s Wn)
7.2 Python £t GUI T_HAY ?

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 45 3% Tkinter [i[i] 8

7.3.1 REFE <8 Tkinter f)y 7
Freeze Jg— R BIE LY HFEFFHO T A . 2474, (freeze) Tkinter F2/F I, B A2 HAYRER Mz
11, PEAREFFAR SRR 2 Tel Ml Tk 4.

— MR YT R R F S Tl f1 Tk B — R &7, Jf HAEZE 17 B ] 275548 & TCL_LIBRARY Fl
TK_LIBRARY $§ [/t T E

R T HAFEIE ML TN RRT Ok B Tl ARt 75 L B A 30 R T . — MO et
)L E.nJ SAM (stand-alone modules, J#37fiEk) , & 42 Tix distribution (http://tix.sourceforge.net/) FR—#B45 -

IE B2 SAM B} 4% Tix , JE Python {4 Modules/tkappinit.c FHFTH Tclsam_init () ZERYiE
WA, I BT 5 libtclsam Fl libtksam FHEESE (7] RERBL(0HE Tix 1) «
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7.3.2 AE554F /O FRAENTREGSALAL Th Hipfny ?

1£ Windows PASR HABF-& Ef DA, AREEZEANTFEM A LR ([ER2ARUARHUIE S— TRE 1O i,
Tk A5 Xt ) XtAddInput () XNITHA, BRFARTM — D EHRE 24— SCHRR AT LA T
I/O #aVEIHE, Tk FAEHESIE XA FJE R L. 2 tkinter-file-handlers

7.3.3 1£ Tkinter HEGEA TR Mft24 7
ZRWTEIHARE . LI bind O JESRE TR IFL IR, (2, MEFARNHRE, X
HEFRRRF A AT T

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

NP AT N 222 T Python 77

8.1 fI 2.4 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 it 2 Fiyrlin L% 1 Python ?

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 Ikt 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

o

RIFRIE A

-
2

Al

>>> B A ERIARY Python $2/R4F . AEAE S R T-REPARZ B s E MR REAS LA T RE A RS 2 i
- AR A X
o A2 AL b ARPRACES AT I BRIARY Python $27RFF, AU6E: ZEbrgAaddl, BO0 - FafF
ZW (B3ES. ks, ES8=E5), s MRz )E.
* Ellipsis NEHFE.
2to3 #t! Python 2.x Ui 4% 45> Python 3.x AASHY T H., @ MENTIRAD , ik [y ARAFTARS , AL 34 oK 22 %5k Tl
BRI

2t03 G HEFRUEE Y, Fidifh 1ib2to3; $EAL TS AT & Tools/scripts/2to3. FEN
2to3-reference ,

abstract base class -- fIR M TR KPR ABC, J@Xtduck-typing BI#h 7S, BHEAL T —FpE S O 3%
X, M FHARF G EIU hasattr () BTG b s (Bl AR ). 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 -- JEfif KCECR| AR, KEME. REOES SR MERFRE, 8@ VE Rype hint KfH .

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

Z: W variable annotation, function annotation, PEP 484 ] PEP 526, XJUHINEEHH NE .
argument -- S5 7LV BREHE 4 function  (B{method ) WHEH. S35 RWiFh:

o RHEF A TERREOR I P T A AR AT (B0 name=) SUFAE NS TERTTAA ** 15
JRHLAEM A 250K, 3 FI 5 AEPA TR XY complex () B Y@ T Kt 7S

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

s EE A AET RETFSHSEC MESEOTH T SHON RIS AL S8 wia
WA * Witerable RRITTRGAE A . 20IRUL, 3 F1 5 LA M P BT B SEC

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

7
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SR R P R SR A A RIS L calls 4, RUEEYE, (AR
AT R — BRGSO L2 IR A0 o7 1 JR 25 R

3% Wparameter RUEFFH , W 2405 409 X3 DAK PEP 362,

asynchronous context manager -- 5325 R SCEBZS b A XF 4 @ o ® X __aenter_ () M
__aexit_ () FEEEXf async with AP HFREIE TR . B PEP 492 5] A
asynchronous generator -- 53542 K 2% iR [ {B ~asynchronous generator iterator W R, B 5 async
def & X PEEREARFALL, ANRZAHETFEAS yield b PA=E— RS WHE async for
PEERHp {5 FH 1
WARTEE R 248 A g R A, B L LT W] RE 238 o+ 4 %
FEREARE SL, T ETH AP ARE R
— LA AR R BT RE AL await FAX B asyne for PAK async with i),
asynchronous generator iterator -- 525 2 g5 028 asynchronous generator eRELFT IR R A .
WX S JE T asynchronous iterator, 4R __anext__ () JEy &R AN 0] SR Sk 00T
S AR R RIS B R T — yield £ibx,
B yicld SUGHPEPFAL, 0SB R BB (L5 RV R wy 6. %
FAEMREEREGHM __anext_ () REIWFTERFRRARUKZNS, B MEFFALE LT T .
Z: i, PEP 492 F1 PEP 525,

asynchronous iterable -- SB[ U R W #£ async for i) gk A X . 2 B
__aiter_ () FEREl—"Aasynchronous iterator, B PEP 492 5] A,

asynchronous iterator -- 5330S LI T _ aiter () Ml__anext_ () HIEMIXIER. _ anext_
WAMR Bl —A~awaitable 3152, async for b REENR LR __anext_ () JFYERTIR B A4 A &6
fixts, HFHD| % —1 StopAsyncIteration B . H PEP 492 5] A,

attribute -- JEPE HKE]— W RAVE, LA RS2kl KA FoRG . B, aR— R o
HA @M a, BT A o.a REIHE.

awaitable -- A 25 R0 R GETE await FRPHEHXTER . WA coroutine B2 HA __await__ ()
IR . S0, PEP 492,

BDFL “&5{-ZZM#E" W45, HI Guido van Rossum, Python A1) .

binary file -- —3FHISCIE file object REMG RS F 7 Kb o R SCHR B R A BRI (Teb,
"wb' or "rb+") FTHE M. sys.stdin.buffer, sys.stdout.buffer DA io.BytesIO
M gzip.GzipFile HYSEHI.,
TS Wiext file T REEMSIES st MR SRS,

bytes-like object -- ‘F=YiRAf 4 7 #% bufferobjects I H. 8 F ) C-contiguous )3T %, X AFEFA
bytes, bytearray fll array.array X%, PAKIFZ il memoryview X[ 5. FERNH
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
LA TR BT AR ) IR . X R RAE SR PR MBS . W ARG
SPIFAU4E bytearray A} bytearray i memoryview, HAWHEAEZR i fIEHR AT R
AIARXT G (0 HEE T RNAEY) s IR A B T4 4E bytes PAK bytes X4 memoryview,

bytecode -- ‘= {ifity Python JFAUIS 29 4mit 470, R CPython fifkiss /R Python 271 RS .
FATIA S GATAE - pyc S, XFESS IR PAT R SCFIE BE R (] DAGR 25K 5RS 28 4 13
HEARY) o XA FRNE S B TR R AT S A T WL AS i virtual machine 2. 1o RN [H
Python AL LA —E#l A, tA—EBE7EAH Python liAS 345 .
FATIHE 25T ATE dis BEHP) SR h AR A .

callback -- [ —ERSE L A U DATE AR B9 A1 209808 FH 1) 1Bl R iR £

class -- & FRANE FoE OSBRSS L8 NHZ I S A TR IR 7 e

class variable -- J8A8 & 7R AR, I HAURTESRMZ I B (MAS LR L H P IE 20 .

9
9

ETE NS S

9
!
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coercion -- JFISRIEEHE 60 S AR R 2R B S B RAE T, —FhR AU SE 0 R U 40k o —Fh 2R
B, BN, int (3.15) @XFIETF SR REAEL 3, BAE 3+4.5 1, SRR IR—3 (—4>
J2 int, —A>g float) , PHEWAEARAH R B GEAHM, A IAF5 % TypeError. WEREA
%%%Tﬁﬂ%ﬂ, TP BRI W AR S B — M A R 2R AL, BN S Y float (3) +4.5 1
AN 3+4.5,

complex number -- 525 XL RGP R, Hd g BUEEEER R A SRR A R AL
EECEERCANL (-1 FPPIR) MSEREE, EEAERARE N 1, TR EN 5. Python P&
TXER SR, R TREZEC TG BEEE— 3 B2, Fl 3+15. WARFEZ math Bk
DI GE%F B EZ BOR AR, M cmath, EAEIM & — R R BRI EAE . SRR 1%
HbsE, ZMEATHE IR S T

context manager -- |- FICHPIEY TE with i) P, EdE X __enter_ () fl _exit__ () F¥&
K= HIAFARSHIN G . S0, PEP 343,

context variable -- |- F 305 —FRIEH B LR SCAT ARA AFRIPER B . XRUTFAELR R
PR PATERE T AR A ANFEP AR A, W ETFCEERY, — M Tdfdngis
HZA TR, BT  RE ARSI KRS AR TiEE:. 20 contextvars.

contiguous -- ¥E8; — NEp IR R C #4218 Forran % 5t SW0A R HELEN . F4EZ /2 C Al Fortran
LN . FE—4EB T, Frf 2 B U AE AR TP I AE S HESY SRS LR s =5 0T
TEZ 4k C-IESEA Y, 244 AR HES I B — AR5 V5 A 4% B i fe i . {H2 7E Fortran
LR NE ARG etk

coroutine -- Pt T BIRERYE— BB . IR AT AER — Rt ATFAE S — GBI AT pA
TEVFZ AR EREA L BIAKSE . EATAEE asyne def AR, 2L PEP 492,

coroutine function -- PPpFRERREL 1R [B]—coroutine ST HIREL. IMERERTET asyne def {BA]2RE X,
HA] el await. async for fl async with K@, XE4ERH PEP 492 5] A K.

CPython Python #ifiE = HHITESZI, #F python.org b % 7. "CPython” —ii] [ T b B4 I S B 5
S PLAG14n Jython B IronPython AH X jjl .

decorator -- 2E4MH%Y IR [ R — N EREUI R AL, EEMH ewrapper EVATE AR TREUS e . 20
#RE ILA F4JFE classmethod () fll staticmethod ().

AR U —FEIRNE, DA AR SR S Ese %

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

@staticmethod
def f (arqg):

FUFEBLE WA T, R IFHGER . A7 XGRS T T 5L S S 000
.

descriptor -- ik 3y (FTEXT __get_ (),__set_ () B __delete_ () FERNL. B—1HKE
PRSI, EMEIRE E T S R A R il . EEIE T, B a.b SRR, BE
SMER— AN BT SHE a 2RI AR FRN b XS, (BUR b 22— R, WS TE XY
HTRR R T . BRI A o8 O &2 B IR 2 YR FRAR Python i 5658, [RUORIX B4 2 SRR A BL AT
GIERE. . @M. . ESEASOT IS | &S

B XA L T ERE 25 E, 15257 descriptors BY ffiiA #5708 H 57

dictionary -- ‘y 8t — N SEPELAL, HAP T B BEA ST B A Y A . BT DLRATATHA __hash__ () A0l
__eq__ () HYERXTSR. 7E Perl 155 H#1H hash.

dictionary comprehension -- “y2lLifi: 35X Ab A>T RGBT A B0 43 JT R I R B 45 R L —
MEESY, results = {n: n ** 2 for n in range (10) } HHH—1HEn F{E n **
2 BRSSP FL . Z: I, comprehensions
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dictionary view -- ‘FHLHLE M dict.keys (), dict.values () fl dict.items () 1R EIRIXTEYEFR A
FHAE . BN TFIZE DN EISHE, XERE L FHRSER, WEESHHN A, 2
R R s L Ao BOE RS 2%, WA 1ist (dictview) . 2/ dict-views.,

docstring -- SR AR (098, BB 2 ISR — D Rb U R A7 B P . EAE RS IAT
I 2m, (HoPRERT R BIF A FIESR . sREEREE) __doc__ @tk . T En TN
B PNAE PR R G SR PR LT (o

duck-typing -- 181289 J5—FPgafE KAS , BIFAMKEERE SR SR B0k e K2R/ A I\ D, m
T EEFA SR (CRERGN T, WEREGN T, IRaEERENT.”) BT
SRR O AR E 2R, B R RS AT A R 2 SRR T R G M. Y12 AR g0 (il )
type () B isinstance () ¥ill. ((HEEH NSRRI 0] DUEE A 46 508 % fERAb S, ) SR
Hl hasattr () KSZEAFP %ift.

EAFP KGR ICRIFRTER D) TESCHES . X Fh Python # F AU 2 B RS 2 M5 E T 75 1 Bt sl S A7
T, e E A RIS . DXFR S P KUAS 1 st @ Kz try Al except iB4]. T
AT 2 BT LBYL WA, 35 0T C FiF 2 HAhig & .

expression -- A A A PUK HEFAMERIBE I, Ha)igul, — PN ERBRERTTENFEEE. 4
R BT EEASEREOR LR, EARAH SR ME. S HMES AR, IFE
A G S AR R RR . EA R HER B statement , BN while, WREWEJE TiE4]
[IE|= 525

extension module -- JJEE DA C 5 C++ i S AUFE, f ] Python ) C API K 51E 540 DA AR
AT A2 H

f-string -- f-F4Fp VA £ B0 F BIR I EAT R I EE R e B AR S AR R T
RS, =0 PEP 498,

file object -- SCPEXF S X} AR LT 7] S APT DAMHF T2 HEIXN S (A read () 3 write () iXAE
) o ARIEHATE T XEAFE, SCERTG ] DAL B BLSE G #50F, X HA 2R AU 6, a2 Xt
@iﬂ?‘%é’ai)‘ﬂ"ﬂ (BlanbriEs A/t . WA IX . BT, SE%%). SUENSRMpRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEPR AU Z R BRSO RS TR A = ) S, G =t SO AR R . AR E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SLPEIRRXR file object [F)IF] LiF],

finder -- Ry —Fh 22l AR T AL loader IXTS

M Python 3.3 2 fFAE PP ALAY A R 8% T3k 12 & 4% il A sys.meta_path fififfl, PAKpath eniry
finders Bl & sys .path_hooks ffiff].

HL P 5 0 PEP 302, PEP 420 i PEP 451,

floor division -- [ FICIEBRIL [N 8 A BB BB BA BRI . ) N HCRBRARIZFAT2 // o B
an, k1L /7 A WTHESERE 2, TS 2@ S A EIERRTAR ] 2. 75 o HER (-11)
// 4 2R -3 FIRkGE -2.75 @ TR ARGBIEER . L PEP 238 .

function -- FREL T DAV I35 3R ]SS AMEL — 25 4] o i8] DA AL ABASE 2> 240 HFAE R BUA I T
i . 59 Wparameter, method 1 function 277,

function annotation -- FEchr: B EX B EE 280K [l {E i annotation .
PREFRYE I T £ 2042 7« FInpA T B Z A int SEOFHIER A4 int {H:

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

BRI EAR TR R TEAR I function —7
&% & variable annotation #11 PEP 484 % LT G4

_ future__ future 4], from __ future__ import <feature> J§/niiFae(di I FH7E Ak K/ Python
B AT B E B BRSOk i Y pi R . future_ BIHSCRYICSE TR AERY feature B
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{EL. I P A BB HASRORAE, AR AT LA BRI R A E AT I O OB ZIE 5 AR E
¥ (HE) T EIA:

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

garbage collection -- K Inlf BRI FEE R A9 A7 25 ] A . Python Sl id 5| T EON— A~ EASAS:
AN TR A ERT | A DR BRI [l S A AT 53 BT USC iy o AT DASE I g AL BRACE i 1z [l i 4%

generator -- L)X & [|—Agenerator iterator WAL ‘BB R RMBGEHREL, AR AETHAE vield
FR A — RINE LSS for-TEFAME BRI next () REE—IREL
W TR AR, (AERE LU O N T AR R4S A A Bk K% . WERFFENE RSB HAE X, iF
i F R ARE L

generator iterator -- 2l R ESERES generator BB EIINTS .
TAS yield LIGHFEHEALEE, ICA LB ERIPIRS (B35 R RAEERMY vy i54]) . 4% £
M35 ik KB WILT, BB EIRSEIAT (X 58 YR RGBT R 388 R A 22 IR )

generator expression -- /E R3S RIE R IR [B—MERINERIEX . EHEREBGEE LR EHHH E X
T—MEAAE R BRI for F4], PAR—ANATIER if FH). AR ARIEX S NINZ A 1L
—FRJIA:

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

generic function -- {Z RIpR %L AN [F] 9SS SCBUR R A 1) 224 R BT AL IS0 R AR A TR T IR & vl R EE
SRR R R B WA~ S B

Y52 Wsingle dispatch RiEFES<H . functools.singledispatch () HEfigeA K& PEP 443,

generic type -- {Z IR WYL S I npe; EHE NTEM 1ist Al dict [ container class. W] I (A%
it FATIE

W2, S0 A #4358, PEP 483, PEP 484, PEP 585, Fll typing f&idk.
GIL 2 lglobal interpreter lock

global interpreter lock -- 2 JifBEZR B CPyhon ffRERs Bir R B —FRAILE], B PR IR — B 20 A — A4k
FEAEINAT Python byrecode., JYHLHIE R EXT LA (GFE dict FEENERA) X KiTH
Hy B 2e 4 itk T CPython SEPH . 23 8EAMRRES NS ARE RS 2 RRE IS AT 13, AR 24
YT AEZ AL PR ERYIFATIE.

AaL, BESEAR IR P EER =7 R AR A BT A E AT T SR A AT 55 0 s 4 0 A IR
GIL. BAh, FEHAT VO HEfEmtt B2 S8k GIL.

Bl (PASEABAIRL R 2 fim iy ) « B " MReas iy S M ARRAG, Fhixs
PR A FR AL BRSO T A RE o B v R A B 10 ) R - R S AR B A %, AT B
MEPAZEP

hash-based pyc -- K& WAy pye {5 % W5 SO ) ey (T =l 5 i 1 ek 1) SR o AR AR 21 1
. 2, pyc-invalidation.

hashable -- W[W5 4y — X0 G2 (I A (EL QIR AE AR iy R B N 48 RS , i ppRol 64 (B E2A
__hash__ () Jiik), FFAIDAIR MRS REEFT IR (ETRERA __ea O HE). AIMGA SR AL
IRAT AR G A (L LRSS R A A ]
AT A PSR SRR SR AR B A BT, PR DAk S B A A PR B8 e A fEL
KZ 4 Python AT AL P BEAT AR 2 AT A s AIARZEAs (BIng) R i) FOATIGAS A
AR (BIANTTAA frozenset) (M EATRITCRII N AT I A2 AT A . ) CRASLHI
XGRS AT A . ENTEREIN—E AR (RIS B O ), BN A Em R e 5
TEMH 140,
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IDLE Python f) IDE, “4RJ§JF K 522 BT MITESCHES . S Python A5 A AT PR F) A i o 2 1
FRREAS IR

immutable -- AAn[4E BAREEEAIR S AR QAT . FAFERACAL. RN RN BERE L .
UERALIAFAE— DA FIBOE, WA ABIEFT ARG BN TE TR 28 B A (H A 7 &5 AR
BUANAER UL

import path -- S A¥E 2 E (B34 2 458 ) ARp5ER, SPEERpath based finder I KA
FAHR. FEFAR, WAESFEERKE sys.path, EXFRHEERFEETTEER H EHAM
__path__ J@k.

importing -- A 4—MEH ) Python HTRE R 73— MY Python AURS BT 1 A9 72 .
importer -- FAZY FAHITMBBIRATHI G WX GBEET finder & T loader .

interactive -- 22 . Python a7y — X H AR, RIRAT DATERRRER S /77 ot AT ARk, SERp
PATHERELR . AFAWSEOHE) python fyd (HHT DAEARI TS HLIF 46 53 B b e A
PSRRI ) o FE P UHT AR SO R R A i o X AR RS AER T (LB help (x) ).

interpreted -- g% Python — 2 FERALE S, SZMXH2mEFEANET, BAWEN XA HTFAT
T 1A B ATAE T 248 AR o 350 3 R VR SCAF o] DA BB A 7 i S b St X A 7 v A 7 SC Pz
7. MREANE S E W HA W ANE S E W LS, HRERFEEEITEEE. &
Winteractive ,

interpreter shutdown -- fERESY P 249 Bk X PAII), Python fi s ki ik A —Rrikiz 1T BT B4 R
A A E IR, BB AR B R S5 55 . B S 2RI R ek 55 . X filuk -
FE SUNTR 2R 555 | FH 1R HR i AR AT o A8 SE PR BEAT AR IS v] RE B B A FP S, R R
R TIREARFA R (3 W T Al A5 ML 55 )

fp AR 5 2R M ERE A __main_ ARSI A O 5 AT -

iterable -- WIE{RAF % AE0SE—E LI ARG, LA G0 B T-@IEFFA 1A (Bl 14 st
str il tuple) DAY FFFURTIBIN dict, SHat & MIRE LT _iter_ () FrksUZss
T8 ) __getitem () FYEMER HE LFME.

TSR F for REFPARVFE IR NFIIRIM T (2100« map () ). AT
PR R AEN SR AN BRI iter O I, 2R EPORIIE AR, SR A HHE T X
GBI . FE TR R, R AT EI dter () S(# H O AL A AR S
For ALK AL TSR, 07— NI 42 R e (R R R 1. 5

Witerator ., sequence VA Jtgenerator,

iterator - JXIRAF HORFR —HEARLIRRIA S . ERIAERSRN _next__ () ik (BURHLHEN
BB next () FFEREF A, 284 Bn ] HIR5] % stopIteration S, FiX
IR A R BRI CAER, GRS __next_ () FEHASHIRG|K StopIteration
Fd . BHARLAEAT __iter_ () JVAMRIRENZEACERNR A 5, Ik A e 5E g alik
G, AT T HAD AR GE R & . — DN REWHIINSILES 2 R EL VAN
BRI, Adag (Bl List) TEARERIHAAZA iter () BREEURTE for THFA P EI#S
K7 ASH IR AR . WERAE AR B0 R AR U 2R AR I 2 3R [l 7 2 i 18 A e P e R [
—IERENR, ARG R DR

W25 B EF typeiter,

key function -- $tpR% FH e A HOPR RS B pR B, 2 BEAE AR [l ] T HEJF BCHEOL 09 (604 T3 I g i,
locale.strxfrm () A HTFAM— T AR E KIHT 202 1 HE i

Python & 2 T A fuif s Ok HIT R A B0 41y Ko HPadE min (O, max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby ().

AR ECE 2R B, str.lower () FIEW DARMEZBS KNG HEF Bk S 7
Ab, fERBR A E T lambda FEbARRAIE, Hlil lambda r: (r[0], r[2]).Af operator
R T = AR B 1SS attrgetter (), itemgetter () fllmethodcaller (). HAE
QT HEFE — 7 AR IR RN A5 FH S pR R o B8

keyword argument -- Yot 28 2 Wargument .
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lambda 1A~ flexpression 1 R R4 IR KL, RIBNSAETRHIBORIE . 47 lambda e %0 F)74

> lambda [parameters]: expression

LBYL “Jofid JaBbiR” M3 Cais . X AR 4 5 AR SAE 00T I sl 2 mil e sCH R 2 i fe 2 1«
BERAME 5 EAFP J5 XAG O L, HRR U@ KB 1 £ 54

TEZ LA, LBYL TS T8 “AF” Ml “BRER” ZHA AR5 d M. B, AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
HARSER T key T HE B . XM DRI AT S B 6 EARP J7 SORMR SR .

list -- 14 Python P& [)—Fsequence. B IRA FHNF, (AT H Al & b i B m JEEH8 2%,
VTR TCER BT 2R O(1).

list comprehension -- Sl AL — A7 51 b i BT A7 8RR 73 Je R IF IR W45 R 5 R i — R R B2 H k.

result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] 4N —
A~ 0 3 255 L I /S sERTEEOS AR E (0x.) a1 3R, o 16 T2 TR, ASRAE E
range (256) HHIFTAITTRA AT

loader -- MRS TIPS Z . BUAE L4 Lload_module () W . MNEREE H—
Afinder I3[0, eSS PEP 302, X} T-abstract base class 12}, importlib.abc.Loader,

magic method -- AR Jji: special method W)AEIE =R XA .

mapping -- Wit —Ff SR R S A FRIF 9B T Mapping B{ MutableMapping fili 4 5 3 v ir # 22
HHERIERRIT R, R E T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JLHEIEA RS sys.meta_path W8 R [l W finder. T2 4 Hpath entry
finders FEHE RPABFFAAHIA]

EAE importlib.abc.MetaPathFinder TG E PR IT S T ¥E .

metaclass -- oI —Fh I TAIEERE. FE L ERY . RFMMELIR, TRATERZ Lik=1
SRRV A . KA T IR A AR H AP S — RN L. Python YRR Z ALAET
APARE B 58 otk KRR PUKIEAFRZEXA TR, EYHFE G BN, Joenrde b e ik
HABVFZAE55 .
H 2% 2 M. metaclasses.

method -- Jjik TEAR N E LW REL. WERAERZ IR SO — DN @R A, R R BB 5
VERHEE— A argument GBI 44N self). £ function finested scope.

method resolution order -- J5 i fRATIRT 32 AT I 5l 2 0 A R A O3 s 8 23R AP BL 2 BT FH B9 S S I
WA Python 2.3 Jr iy 1 i 2.3 ik Python f#HT &% T FAH ¢ BE TR «

module -- B X5 2 Python fUR ) —FPZH LR, AR B ALY Ay 44 =5[], "4 L& Python
Xtge. Wl L importing BAERNEKF] Python H.

5 Wpackage.

module spec -- BiJu i — a4 a5, Hh s AT sk X FAFE. & importlib.
machinery.ModuleSpec [SZH.

MRO % lLmethod resolution order
mutable -- WG PRGN GAT DATERL id ()RR ERTE L T BUBHEE. 535S Wimmutable

named tuple -- H.# e8]l ARifr “HAZILH” W TAHEMAPK EHTd, HHEHRIRGuREREH N4
PRIBHEARDT BB . ARAY AT B IA n] e A AR

FRE P ERI R T A4 TC4L, 935 time. localtime () flos.stat () WEEH. 5 HI TR

sys.float_info:

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

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

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

HLER A AR N ERA (B0 By el 1) o tesh, BATTHE i wE R E XM tuple 4k
HRFFE LA PR Bi Oy 2Ok ATE . XA AT TS, s [ T) K% collections.
namedtuple () Q. JF—MIr:GLLUI—LET Lo S SN BB A ST A Mais ik

namespace -- ¥ 445 [0 4 25 (8] 2 AL B3 BT . 4 25184 Rl RN E R, B R P RgiE
a8 (FEFHEZ )« finds a3 (B B 1k fir 2 i 98 K SRl . 940, % builtins. open
5 os.open () Al B a4 25 BRI 5 g 2 (63838 13 A I I A S SR A R B0k 3 B
et 4y, i, random.seed () B itertools.islice () P EHEH T X
R B random 5 itertools EHLA BISZILRY

namespace package - i %5160 PEP 420 FF5| A LI T-GI0% Spackase, v 2T
DA SR FoR Y, HAthid T Hregular package RIF), FEREANEA __init__.py Xff.
F % Wmodule,

nested scope -- iR BRI £ SGERING A ERGE . BIan, 765 —RECZ e PR PA
Sl A . HEEREE B ST AR TC . A S s S A2 MR T i
WIZVERE. ROln, &RZEMZSNERT2Ra# %50 . @it nonlocal XEFET RIFE
NINZVE .

new-style class -- Fi XK X} T H 7 & 8 T A BXT LRI W IHFRIE . 75555 1 Python hit 4%
Hr, R BT R RR IS (1 A Python 734 (4 38 RG Ak, Bl __slots__ . #RFF. FRAEJE M.
__getattribute__ (). KHEMBSHESE,

object -- X G ALATHARE UBIES(E) PARTUE AT R (I53K) HIEHE. object RigfE{Tnew-style class
R DU RS,

package -- 4 —Fhulf0 {5 TR a1 Python module. MBIAR B, HL@HA __path
JE VLR Python 55k,

%2 Wregular package Flnamespace package.

parameter -- JE% funcrion (B(J5k) & LPHIGA SR, T ERET AR Z I —A>argument  (BAEH
BT, 240%%). ALMES:

* positional-or-keyword: B BT, $8E AT DMEN AL H 20 M2 AT AR 68 F A3k
BN S . FREARIES KA, BIANITRHEE) foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {USROZE, $8E—HAEHL A E L ARNZE WRAELS nli 1 el HoE
SUESFNEFENZ Gt E—A / FARES, BIATTTET posonlyl Hl posonly?2:

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

* keyword-only: {UFRICHET, $8&— A HEGET XEFEEANSE . (RXEFIES T
HBUE LITES IR P S AT ETE S BEETE 2 DB L S Z Hi—1 * g X,
B0 R T kw_onlyl F1 kw_only2:

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

* var-positional: WIAE{E, F85E ] ARG — IMER R OB SHA R RS (FE e A
BZEHEZMMESEZ)G). BMESWEETEES AR = KE L, IR HEE args:

’def func (*args, **kwargs): ... ‘

* var-keyword: WS KGR, f55E M DMRBUE R R TS (MIIEHAES C 20 %
BYSHLIG). RFES B S AREINS ~* R 3, Bl LR kwargs.

JEZ Al PARIIS 95 5 AT EMLARE SR, ] DA R LE T e SR e BRI -
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W& Wargument RIEFLH . A3 5 W 409 R 3 FRE JLAE, inspect .Parameter 24, function
350 J% PEP 362,

path entry -- B4 A import path W) —ABMNLE, 2Wipath based finder I RAARELF N IIREHR

path entry finder -- Y315 A D28 F— 08 JH X 2 {6 ] sys.path_hooks (Bipath entry hook) i 1]
W finder, YA S REME 1 path entry & (VI AEBL .

#52%F importlib.abc.PathEntryFinder PA T RIS A OB HRAF I LI

path entry hook -- ST A N8y - — Pl XSG, AERIE AT EHER i path entry ThEGBEHLE IO T B
B sys . path_hook FIFR[E—A>path entry finder .

path based finder -- 3¢ T-JRARM BRI BOAM—F L2 54855 AIEE—"Nimport path AR

path-like object -- JEIERX R NFE N UHREHRENX L. BEEXNZT LR — R EREN str
WH bytes X5, AL — LI T os.PathLike PN E . — X HF os.PathLike
P R AT E S os. fspath () REEEHR A str B bytes RAEW LM RFERE; os.
fsdecode () fll os.fsencode () AI#5 5 ARG str 5 bytes HRBPLEIR . X5 2
i PEP 519 5| AR,

PEP “Python #iR I MIECHHS . —> PEP i@ (it 301, JHoKi Python #EIXFR{EMFERL, Bt
7R~ Python [ 4 S H FE B AT . PEP [ 24 H (O A 11 B2 AR RS R T SR SR P 1) S P 35
i
PEP W A 4t BB R P S, WAL DO R DR S 153 LA S R A6 25T Python BT HRLSfE
G5 SR ERL ] . PEP IS A STAELEAE X T E T L0, NCREAS [ B WARIC A SR o

%10, PEP 1.

portion -- {55y A8 — >4 2SI B H S SCHHE S (WRTRBAFICT — 4 zip U, Bk X
T, PEP 420,

positional argument -- {35i ¥ 5%t 2 llargument.

provisional APT -- #Z APT & APL 23547 BHERRAEARUE FE 1 ) J A PE PR UEZ S B FH w2 11
BIRIRIEE R EAS A IR, HHREHERCO N, ST RBTEAZ O TF & & 1 A 2
THOL T AT E ARSI S (R EFEERZED) . MU0 RS HEIET - UF AP
A HIATE [EH ) d SR B B A B A ] BE 2 X AR -
RPTE 2 X8 APTRUL, [0 G AN HA RSN “Baifr 227 — R A0] A i A B
BRI AR e R B —Fh ) 5 3R A R %
XA AL R SRR E FE RSN W O, R BT B K I ST B E IR . TR WL PEP
411.

provisional package -- 8194 2 Wl provisional API ,

Python 3000 Python 3.x %A RMIERR (X4 FHERAS 3 i KA EE TR L T )« A
RSN “Py3k”,

Pythonic J—™ L o — B AU B35 840G 1 Python 1755 S 19 KU AR, AN 2 6 oA =5
A RS R SE AR . B, Python (35 F KA BE ] £or TEAIIEER A Hy— A n] AU &R A
A IR . W2 HAME B AR Z5H, PN K Python ) A I S B 60 — N3t
K

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

TiTFH 7 ) 5 5 355 57 Pythonic )7 YA S X FEAY:

for piece in food:
print (piece)

qualified name -- g %88 —DPASIS MR AR, T R B 4 5 1 H k3 il e US4 26
PR R AR, FHEE XL PEP 3155, X Z RN sREUNZE, IRESA RS54 55—
2
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>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_

IC’

>>> C.D.__qgualname___

'C.D'

>>> C.D.meth._ qualname_
'C.D.meth'’

295 T 5 BT, 7 IR E & AR B AR R IZBR B AR S B B i A, Hh e S A
AL, Ul email .mime . text:

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

reference count -- 5|50 XTHFEX M5 HIOEGE . 24— D055 R AR, B 5 R
BRI . 51 T Python AR SR UEE & & AW LY, HE & CPython SEIR—AX4ITTE . sys
HE LT —A> getrefcount () BREL, B 51TV F B R MIBF @ XTS5 | AL

regular package -- FBLAL (K4 package, BIMELEA A _init__.py CPRAYHSE.
%2 Wnamespace package .

_slots__ —FEFEIE AR, Gl TETE I SEB0JE A S X ST RS R S B P MR AT A ARl
BIRGAT, (BB AR, SRl AR DRCE DL R ORI, BIAIRAE A7 10 I A
Fe, HHHAPEERELS).

sequence -- Jy:5l] —Ffiizerable, T FFET _ getitem () FRERJy AR ARSI TR
P, HEX T NREFIKER __len_ () Fik. WERFIERA 1list, str. tuple
Fflbytes, HRER dict U HF __getitem_ () fl_len_ (), HEHINNE T MRS
B, R B AR AT B A immutable ST AEREEL

collections.abc.Sequence PR REKEN T —NTEEEWIELD, BFE __getitem__ ()
len_ () ZANNIRMT count (), index (), _ _contains__ () fl _ _reversed_ (). LI

B TR T A AT DU register () BTN

Set comprehension - /4l Sk AT — 1 75 1L G211 747 5858 7T 2605 T 80 50—l e
5¥k., results = {c for c in 'abracadabra' if c not in 'abc'} ¥AERFIFEREE
& {'r', 'd'}. & comprehensions.,

single dispatch -- Y0k —Flhgeneric function 73R, HEIEET BEANSE 2B SR % RN

stice - Y} 38 P 4 T M sequence 1)—HAMRE S, YT H- R B R ARFRICRGIEY, 76 (1 o
AU U SRR IHCF, DI variable_name (1:3:5]. Jif (FbF) bRICAERHBH
slice X%,

special method -- ¥§5%k Jj 7k —Fiihi Python FaaCH HIRYT7IA, R BEAS R AU AT R 1 B AR B an A in <5
o BRI AR E RECBUTRIZ . R DT VAR ORI S W, specialnames.

statement -- i54) GAEFETEL (— MU ) BIHBURAL . —AB R AT AR —expression BHEANHT
A RBEFIGEHE, Pl if. while 8 for,

text encoding -- LAY ¥ Python 1, — A~ F £F & ;&2 — & Unicode 1% & (FE B A “U+0000“--
U+10FFFF). N TS — DT, BRI — BT .

AT P IV — AP AT P IV ™, 10755 51 o s G 5 4 H o 1

AP R SCAFIE b, EAIREGM N SO
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text file -- SCARSCAF —FhEEAS LS str XGR W file object. 8 H— > SCAS SO SE B i@ 15 1) — A 1] 7] 2717
FIRCH R T A Ak Bliext encoding. SCASCHEI B FAFEASCABE ("o ok tw') FTHAY SO
sys.stdin, sys.stdout PAf io.StringIO HJSEH.

JESHbinary file TFREBILE 5 1 K & BSCHEXNT S .

triple-quoted string -- = 5"y fFH [ RAW S AELNES (7)) WERES () WFEMFE. BIEY
e SRS A9 SRR EA T ARRE, HEaZMAL. B REFARNE
FARGE WG S ANE 5, I BT AR A7 o/ (0 84T, TE9R S SCRY A4 F B RR Il AT
M-

type -- B RAIPLE —A> Python XJ 5@ FAHAMIE: BRI A P8, BALEXTRIMZEEL, 1]
PAVITRIER) __class__ J@, #i/2ilid type (obj) HIKHL.

type alias -- JRBH — B[R ], Q@7 R0 R BRI A5 AR IR .

RN 4 A E 2 ik 2 242w . fildn:

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

AT DARCRER i Al

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

Z I, typing £l PEP 484, H A %t I T RE ORI
type hint -- RBIPLR annotarion NAF & @M. BB S BGR ME 52 U r 2.

SRR T AT, Python ARELAL, (H TR AAAHT TEAIE , 37708} IDE 525
R4 ST,

&g, KRR BRI typing. get_type_hints () RifH, (HRHRAS
NIRRT,

Z )l typing Al PEP 484, A%t i) RE R ANl .

universal newlines -- W4T —F RSO T, KA NI RF SR SN T4 ARG« Unix (1947
ZERZIZE "\n' . Windows FJZJ%E "\r\n"' PAMIHI Macintosh BJZ5€ '\r'. Z I, PEP 278 1 PEP
3116 fil bytes.splitlines () ¥ £ HEULHH.

variable annotation -- 28 B iR XA w8 B ¥ annotation
TERREAS SR SBT3 T R

class C:

field: 'annotation'

ASEAREE BN R 23 s BIANA N A B int JERAY(H:

count: int = 0

AR AR VEA I RN AR RE I, annassign —5 .
&S function annotation, PEP 484 F1 PEP 526, X IWIN A HEAHIR

virtual environment -- JEHIIREE —FR FH HME R B 0021 TR EREE , fei4 Python FH PRI R A 0%
FIFHZ% Python 43 KA A & T3 A — R4 _Liz 19 HA Python I HEEFHIFT A -

HZL venv,

virtual machine -- JERIDL — 5 56 Al H 8 SCHTHEEAL. Python [ LB AT BAT 515 5 4 138258 T 2B 1
H)bytecode.
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Zen of Python - Python 2 51 Python SR 54725 . A7) T-HRAR-S (SR iAo . A JLRLER
B TR R AT i A import this”
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APPENDIX B

SCREERA

IXBESCRYAE A H reStructured Text JJE3CRY, | Sphinx  (—~% 724 Python SCRY 5 Y SCRY A s ) BIEE.

AR SCRARIE I L FUBEROTF 552 4 R A S 52 AMAY , T Python 42 &5 —HF. MRS Sk, 5
1% reporting-bugs T AN Z: 5 . FATRR UGB i) 5 A !

FEHE st
* Fred L. Drake, Jr., @& T J .10 Python SURYHY T HAE, PARIRE TIEH 2301
e Docutils #{4-4 TiH , 17 T reStructuredText SCAAE AT Docutils #4144
* Fredrik Lundh [/ Alternative Python Reference i | , Sphinx M H{5-3| T i £ {F i AE V.

B.1 Python SCFYwiik#

AIRZ % Python 1575, Python FnifE A Python SCEAA GTRRAY N, B Python YA A A Misc/ACKS 3¢
PESIH T3 DTk -

T Python X By ARITEAR, Python 474 T MM GBY SORY - S !
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appeENDIX C

g S AR F R IR

C.1 ZEk IRy

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 4E 1. H , Guido A1 Python #%.0>J & ] A %% %] BeOpen.com {2 ## T BeOpen PythonLabs [#{BA . [A]4F
+ A, PythonLabs [#] pA\ %% | Digital Creations (¥{ >}y Zope Corporation; [, https://www.zope.org/), 2001 4|
Python # {34 2% (PSF, Ul https://www.python.org/psf/) B, % &% R34 Python AH & H1TH AT
Az dEE FlZH4E . Zope Corporation FFE 2 PSF Rl L5

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

KARA | EA AEfy R GPL %7
09.0% 1.2 | n/a 1991-1995 | CWI =
132152 |12 1995-1999 | CNRI 2=
1.6 1.5.2 2000 CNRI o
2.0 1.6 2000 BeOpen.com | 15
1.6.1 1.6 2001 CNRI 7,5
2.1 2.0+1.6.1 | 2001 PSF 5
2.0.1 2.0+1.6.1 | 2001 PSF 2
2.1.1 2.1+2.0.1 | 2001 PSF =2
2.1.2 2.1.1 2002 PSF =
2.13 2.1.2 2002 PSF 2
22 REE | 201 2001 %% | PSF =

{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 FRINsKLAILAl 5 AL Python 5k Mz 1

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

M Python 3.8.6 7y, SURHHFAYZRBI . A5 SAIHARACAS R 2 PSF ¥ AT PSR 4 2k BSD 76T 1)
XUEE 0T

H2e 0 S 7E Python FRAR @ BT AR VAT . XEEVFal S MV Z TR —FF . A Kk
VAT R SEBE 51 48 S RO Fe Ak PR ey 35 TG 5o 33t

C.2.1 I J- PYTHON 3.9.16 1ty PSF ¥ n] [lpil

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

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

3.9.16 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 3.9.16 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 3.9.16 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 3.9.16 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
3.9.16.

4. PSF is making Python 3.9.16 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 3.9.16 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.16
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.16, OR ANY.
—~DERIVATIVE
THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.9.16, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 Ji] - PYTHON 2.0 1} BEOPEN.COM - wv] bpiX
BEOPEN PYTHON FFJi4 A M3 &5 1 i)

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

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

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

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

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

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

(R
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7.

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 JII'T- PYTHON 1.6.1 [¥] CNRI ¥ v Bpi)l

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

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

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

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

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

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

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

(N oiaRs:)
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sense to endorse or promote products or services of Licensee, or any third
party.

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

C.2.4 J}] - PYTHON 0.9.0 £ 1.2 /j CWI ¥ n[ B

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 3.9.16 DOCU-
MENTATION

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

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

C.3 WMORERAFI U Uk i

A58 Python Z A7 SR I 50 =7 FPFRVF TIOR8, %0 B AN se B BRI R 19
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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)

C.3.2 £y

socket #H{# [l getaddrinfo () il getnameinfo () EREL, XLEREFE IS WIDE Wi H  (http:
/Iwww.wide.ad.jp/) R EESE SC R,

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

(FgkzE)
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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.3.3 &tk riiss

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 &8

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 Piritaks

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 45 UUdecode pfi%

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 it #E i

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 #il dtoa

Python/dtoa.c XML T CIEF MY dtoa Fil strtod pREL, HIT-KF C 1B F WP BRI FAF R 1 TG
iy David M. Gay 19 [q) 4% SCEFIRAETNSE, %0424 5 m] M http://www.netlib.org/fp/ F#%. 2009 4F 3 H 16 H
For 2R 3 1 J 1 SO B AR BSOBCRIA W] e B

/‘k*‘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 i £ 14

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.
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Python 53 SCHY:

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

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

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

A RSEBM VALV, 200 L AeF Tk,
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