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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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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
AHAHRTZE AL Python R A LB T R A& ML EREEIIAE. ELAH:
* Wing IDE
* Komodo IDE

e PyCharm
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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

— PR M REE T H, B9 7E Python AU Tools/freeze 1o EXF Python Py {LiMHN C 4K
A —A CoiiFads, IRATVAREITA BRI AZ]—DNHEF R, SRR S AR Python BEBREESE .

R TAR BB AR, SR RS R import ##547), FFAERRIE Python BRARFIRS H % (T
WEBH) fZXseis, A5, XL Python TN C AU (AT AFI marshal BB
Hh AR X B R ) T RIE—AE BIECE ORI SRR S B A PN LR
e, IR C AURS I35 Python RESRAY AR/ 4ERE, I B4 A Ry b SCrF, K
Hifig+5 Python A AURD 52 A A ] o

IR, freeze FgB—A> C Gy, A —LEHABSL ] THIATE:
o py2exe I T2E i Windows it — 3 s AT AT 30424
o py2app FTE K Mac OS X it — 3 A $04 7 3014
o cx_Freeze 1A ST 4 1) ki T $04T SO

2.1.4 {47 Python Gty brifl s i1 7
I o BRAE PRI ER M T AR i T PEP 8 2,

22 HHBLNE
2.2.1 [FUHEE s34 315 2058 3518 UnboundLocalError

T A PRA A P A A TS IR TE ), SEARTIE # TAER ARS8 14 20 mi 45 2] UnboundLocalError 254 A
JEE E A

ia B al:

>>> x = 10

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

>>> bar ()

10

AT PARIAT, (H e B X

>>> x = 10

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

& %7 UnboundLocalError
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>>> foo ()
Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

JE PRI, 2R A e A B EA TR, %28 BERE %A SR A ) S i Ae i, 5 7 = SN
Sk b R 4 A8 . T foo IR A —ARIRADA x L T ASHHE, HiESR S HERAN R AR R . I,
HITHY print (x) R RO LAY R As &, e T AR,

e LT 7RG AT UARE SRR I 22 it P ] O 4 Sy A B AR5 1) -

>>> x = 10

>>> def foobar():
global x
print (x)

Ce. x += 1

>>> foobar ()

10

5PN R EA—AE, DA R BN ISR AL B, N TR —, XEHFER
AAEH—T

>>> print (x)
11

YRATPABE ] nonlocal S FAENRE MR PATIRMIR A :

>>> def foo():

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

2.2.2 Python 1y | i 5 SOR 2 s S A 1 1HEDRLI 2

BN ELES IR Python 25 ik Bast bl 40 RIS ko ATHLEERRARIN FBFE O (L B8 RERRME, DBl
FEH A A, A I R R

EAVEA A NTF, AL H B ZIBI AR . —J7 T, E RS 820K 1 global AIPARS IEE
S RIVE I A . 55— 7, WRPTA 255 | EREN b global | JIRALAMERS ] 1 global T o JIF4,
B YO A LR B AR LRI T S R IE, ARR R A R . EMARTLEBIR global
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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
(LI BCEEVEFE n AOAESE | A lambda thisly O , 7452 A lambda 1ok 1, 7E55 3 Ak 2, UL
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)

10 Chapter 2. FAPH 5 WL INZ %
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TR, TR, ARt @SB Singleton BT BEAL -

225 AR “IRtESER” A ?
WHEEEH from modulename import * . [H HiXSPLEL importer Ay aS[a], HaE ik E X
PR XELASE Linter K4 2k .
ETERIE SO st T AR . XA IR —H TR T, WK BB 2 BFEAEH
WKL, BTSSR R & R R 5, BAT A M54 b =5[]
FEAN R A A — PP A -

1. ARiEFERLE - Bl : sys, os, getopt, re

2. = BRI (223 AE Python |1 site-packages H 5% F FUAEAT] N ZE) -- il 4 mx.DateTime, ZODB,
PIL.Image 4

3. ARHUIT K ARG

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

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

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

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

2 MEGRIE .
AR A E— DR 205 2 AR, X PR ATE RS A R BN BRI AT . 2436 ) B S AR
& 1R E A IRt 5 2 MRBU R A T AT .
WERFELERIHUR - EAH KR, ATREIEH ZHE R AR M R R . XML T, SRARLES
ASCHE AR BT AR . T RAEX -G AH AU h 2 A IER AR, 02— RO B %
HA R TR S AN, s b B DRI IS T, A B S AR AR A0E LN AR
S . AR P AT, R AR R MR, ABAXFARTCIHA M . AR A
PAEFA KB 2], FRERZER R AR LR BN TR TR, OB — e et e, B
PASE— VM BRI AN AT RE S LU, (B2 VMBI LA 2482k, AU HOR #EA T LR 5 s R
. RIERIHA M TR, BIRTE sys.modules HELZF Y.

2.2.6 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]

N Chapter 2. RIS WM 4
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SR FMAAE, WAL y BRI AERE, x it
AR AT A

D) ZARHRRAXN RN DA JdTy = x FHFAXQ@IERRIA— 2008 TN E
vy, IR x}ﬁ?bﬂ@ﬂ~%¢§‘k RO RAFAE— IR S, x Ty FRRAERTI .

2) FFEJE T mutable X%, XEWRET N2 0] DUESHY

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

ALK x Ay SEATIARSE T o RUONBEEOR immutable 35, fERFT x = x + 1, FFARSBUCEERT
25, el 1 mReIE T —AERx g (BRES 6 ) HFRHIRG x (BHRBUE T x Frifmm
Xﬂ‘%} f%{ﬁjﬁm)ﬁk)z, WA THXTG (BB gL 6 f1 s ) %ﬂ%ﬁﬂhﬁﬁﬁ%é’]ﬂﬁ’l\ﬁra (x BUESE T 6
il y V584G 5

%‘“ﬁf%ﬁf (B y . append (10) Ml y.sort () @MUAERX S, ME _EEMLIN IS —SE8AE @y =
y o+ ] Fll sorted (y)) MZEIEH XS, #HFTE Python Hr (DA RTEARME R BT AL ) S ekAs 5
Xﬂ”%é‘]ﬁ‘?ﬁﬁﬁilﬁl None Mﬁ?ﬁﬂﬁﬁ?ﬁ'ﬁﬁn_ﬁﬁxﬁ%ﬂ%ﬁ?ﬁo AR AR IR T v . sort ()
HIEERR B —NEIHT R v RS, (RIS EIEARR 22 None, IR EURMAR T =48 — %
VA ANkt 8

AT — A, %$|ﬂE‘J%’éﬂ?ﬂﬁ*ﬁIEJB‘JTST%{’EﬁHﬂLAﬁifl_JB’JﬁjJ R34 B AEE A . fln,
+= SBURNER, BASEBROTHSEES (a_1ist += [1, 2, 31 Ha_list.extend([1, 2, 3])
[FIREERS LAY a_list, T some_tuple += (1, 2, 3) fll some_int += 1D“JA@J@¥)?E’JXT%)

Bl 52

XT?#AT R4 (1ist . dict . set 484%), W RLARIMIRSARERIRIEIATE S, IrasIiE
A AL S 2 Bt R sl R O

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

ANERTE A AL R R [ — SR, WTAMN 1s BTN B 14 O

2.2.10 nfga S A i S 8ot g (s DIEI) ?

THICHE, Python FKSLZ Rl i MAE ML EE Y . i TIR(E 2 A0 T RGN, BreAsE 7 Ages i 7
SR EAAFAEN %, AT E WA A R 5. @ AN LR, AT ARSI B e i 2%
R

1) Rl —A~ e :

>>> def funcl(a, b):
a = 'new-value' # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

>>> x, y = 'old-value', 99

>>> funcl(x, V)

("new-value', 100)

RXZENZ AR R T
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2) R . IARKIELENITR, AHEEH .
3) fib—Amrs (T JEmiB i) X4

>>> def func?2(a):

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

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

4) A AT AR SR 1

>>> def func3(args):

args['a'] = 'new-value' # args is a mutable dictionary
args['b'] = args['b'] + 1 # change it in-place
>>> args = {'a': 'old-value', 'b': 99}

>>> func3 (args)
>>> args
{'a': '"nmew-value', 'b': 100}

5) BEACIE RSB R A -

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

>>> def funcéd (args):

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

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

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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(R L —5)

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

R MR T5 S}

taxes = linear (0.3, 2)

HoART|— AT JE X S, TSP taxes (10e6) == 0.3 * 10e6 + 2,
Tﬁﬂ%i}“?‘ﬁﬂ’]ﬁ%ﬁ"@% L, St E R HAE AR . A EAE RN

Al PR RS Y (K751

RE ]EJ *?ﬂﬂi}%ﬁﬁ er'%

class exponential (linear):
# _ init__ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)

MR AN Z AT IR s PRSI T B4

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 () WEIH, s IL= T R-—itHEE—

2.2.12 Y521k Python %4 ?

—JHULT, il copy . copy () B copy.deepcopy () HEAFALAT . HARIAXGEIFFEMH, B

Z RO AR .

FEEXF R W] DA R SR A T . AT X R R T copy () TiA:

newdict = olddict.copy ()

FEA T DAY B A T A A

15
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’new_l = 1[:1]

2.2.13 il ¥R S Se ity 5 1k el m vk ?

FFF— AP SRS X, Qe () BRI AN BRI T 19 6 2 9 R MRy o B 7
E RS BRI

2.2.14 Lyfnf FIACRS AR IO R 4 F% 7

— i X e IR, A S AR A FR . TE AR T B B A2 AR B 5 s
def fll class iERFEFEANL, URMEHM T RATP IR HAIPAT AR :

>>> class A:

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

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

AT, SIA AR BRRERIVE TSRS AR B AR, Py L A
%jﬂ% A W—ASEB . ARIR SRR 24 FR N TC iRl E M2 a B0 b, PUNA AR E R T i —1

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

1& comp.lang.python A, Fredrik Lundh 7 [0l &5 33X FE ) () fBS RS 2225 A — A4 AERG ST -

BORBERER T THRIR M A TR i (M5) HEASUURERNAT, ERAEAR
E%’E H EL;‘LI FrA——FrAME— Il ) — s AR T B 4Bk (Arda z510)), e A 1m0
mﬁ Xig% ......

------ AR A RS 4T IARARA 4T, IR
2.215 E5iEHATMINES AT 27

125 N2 Python HIiZ AT, WHELAFHIT

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

(False, 'a')

29 AR, MARREXZ AT, Pt B T

’(nan in "b"), LIP ‘

AN -

’"a" in ("b", nau) ‘

Y EERIRGGEIG (- <= %) KL O REIEREIG, TR i,
MR
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2216 EAREEN T CilE"?2" “HBRAIARN ?
Ao AT

[on_true] if [expression] else [on_false]

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

f£ Python 2.5 5| A iR TEIAZ B, A ME 2 08 1 2 4 AT -

[expression] and [on_true] or [on_false]

SRR AMEE T AERES:, A2 on_true NTH/RE “IR7 B, S5RR&SHE. A ELERA ... if
else ... EX N,

2.217 AL Python 255k N RS2 YA T RS2

LA, GEFZAE lambda HH{E lambda REHH . WESHLAT =4k B UIf Bartelt {175 6 {0AD :

from functools import reduce

# Primes < 1000
print (list (filter (None,map (lambda y:y*reduce (lambda x,y:x*y!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))), 1), range(2,1000)))))

# First 10 Fibonacci numbers
print (list (map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1:
f(x,f), range(10))))

# Mandelbrot set

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

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

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

# 1% 1%4 / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

HAEHER B, BRAF

2.2.18 WHIESHFPRIRHL (/) il 2R

RS EG IR PRI R R EZ RIS R IR EITE S . URAETES A SN R4 k. TER
MESZAURCETE SR RN, SHASKTENRW BRI ETES . fIil, divmod () Jg—MEX%
IBRAL ETE SR AL B 1 SR R i

>>> 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.

TSI RRMIAMTIN, PSR RGNS, Fl, MXETSE0N diveod () 45|%
B

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
gERRPREAL L s 3 WIEfRYE 1 8

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 WRE AT ER R L By 7

SETRCH, Al FHNER int () BAMEERS, FIU0 int (1144") == 144, M, A £float ()
BRI SR, BN £loat ('144') == 144.0,

BRI, X Se P E S R P4 T R i e, [ int (10144Y) == 144 f] int ('0x144") &5
% ValueError, int (string, base) 2% —ANAESEIEEHEAES, FHlU0 int ('0x144",
16) == 324, WURFGERECH 0, NI Python ALMIARELECT . Wig 00 Fm /], 10X Fmtrit
il o

MR R AR R BT, WA EMH N E R eval (). eval () B R L HAFFE %4 KUK :
BT RE S L AHTA A K EIE Y Python 263k, HLtnmBESE A __import_ ('os') .system("rm
-rf SHOME") , iX£H home H R4 T .

eval () IAERCFNT A Python ZLks R JE 2R, Pt eval (1 09") HFoFEGEAH R, A4 Python
ARV HERECTAH S0 (0 BRAL).
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2.3.4 Wl R BRSO AR T
ISR 144 BB TR 144, W N B2 A0E2E str O « WIAEEFOR 1o HEf o ik

HAC, AT E AL hex () B oct () o A AFHIAE AL, 5215 f-strings Al formatstrings /N7,
BN "{:04d}" . format (144) A J% '0144" T "{:.3f}".format (1.0/3.0) 4i% '0.333",

2.3.5 MR ?

TekBe, WRNTAFHRA AN G FERBHGOLT, H BT 4L EE AR 1 — S P AT R
BIR]. AR FEE— BB YL Unicode Btlixt R, W PAIA io. StringIO MR E array fib:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.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'

2.3.6 dnfal i = AF s RN R B 05 28 7

(CEZLEraspRtisiize S

o SRUFABEE IR — DI, RFPRFR M YRR RS P AL SRR — . X
B2 HRASLL case K 32 28475 -

def a():
pass

def b () :
pass

dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs

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

o FIHWERE getattr() :

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

THHRE getattr () A TALMXTS, WFE2. 806, MBS,
FRUE PSR Z KA T 3X A 51y, fildn:

23. By 19
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class Foo:
def do_foo(self):

def do_bar (self):

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

i locals () B eval () KfRHTH KL

def myFunc () :
print ("hello")

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

f = eval (fname)
£0)

R [ eval O MR HAK . WERIARREXS ELTRTRIING, DI RER AT BRI
AR R BRI TR 475

2.3.7 MY Perl 1) chomp() S8 J5ik, TN AR INBR BREAT4F 7

LA s . rstrip ("\r\n") WFRFH s AR MERITA 8T, AR AL RS IR
fias s Fonzdr, HARRBAILZAT, WM A S AT AT

>>> lines = ("line 1 \r\n"
"\r\n"

. "\r\n")

>>> lines.rstrip ("\n\z")

'line 1 '

F T HAE— U4 7 SO AR B AR, BTDABE s . rstrip O XA X TARSR YR

2.3.8 45 scanf() o sscanf() 1Y%5hr efikk 7
A
X TR B AT, SO TR BOEE T 2 M PR R X R split () HERE— AT AR A2 HE

SRR EATE, SRGMH int () B float () FFFA TR FAF RN EUE. split () XAk
1)7sep” 2, 1 T INBATEH 2SS LASMIG 23 B AT 155 B o

PAT R AR ASRENT, IR S CHY sscanf () HHRK, MEEAIEMES .
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B

2.3.9 ’UnicodeDecodeError’ si’UnicodeEncodeError’ 5 {2318 7

c

T, unicode-howto

2.4 1L

241 PRI NEE 1o AT ?

SRR YL, R NIRTF R e —STNeZ AT, EAENAZICERA T LA
* A[AAY Python SEHLHA R FAYIERERS M. A% FAQ FF MY ZCPython.,
s NABAERGEATRRSAARERN, JUHEW N VO FIZ 4 A2n .
o RIS AT, FOBRRMT IR (IS profile BR).
o G EHEMENEAS, FEFORMERERR TR SR O RESC LA (WS timeit fiHL).

o SRFVEBOT e BRI RS RSN R Gl BT bR ), U AR A AT
AES P EUCAS 1R

WAL, Python fURSAYIRHGA RA ML IR PATTFI T — e E Y S5, Tk P ek 2l 2
SR A AR B

o BTk U A ST TE ORI AL A, (AT (R BB BENE) T AR H A
- (EIATEHHEUESSH . 5% bltintypes Fll collect ions HiHAYCHS.

o HRBRUE BT NS LB ER AL T IR PR A, WTTRE (MR ARREMUIE) HLATA E g0 pR B s, Xt
TH CIESHE MM B E 2, Ay ERBoR—Leh A, g, —ESHNEl
¥£ list.sort () B sorted () BHGHATHET (ELm g H R /R FIE S5 sortinghowto )

o MIRAAESE R PEZ, oA MM TEZ HEE. WRME R RIZS KL, TR
It TSRS, IBATETE A WENE . iz B, T AR AR T e
AERFE R, e 24 R Rk v AR /N A

WRARE L3554l Python FRIFRIRR T, B4 —Le THW DALACESE I, BN, Cython nfRAYERYfE
MCHY Python fURS A% 4 C ¥R, It HLAl AFEVFZ A T4 L H . Cython n DAFI 4 (Rl %
E‘J%ﬁ%ﬁﬁ‘) e A B R T RS A TI REEE . ARERT C e e A G L, A DAHC W5 C P
JERLEL
hz%:

L4 PERESL S (Y wiki BT
2.4.2 R A PATHERAE R IR RO R 27
str fllbytes MEIEAIAZN, NIERZ PR NBRARIE, HOVEUGERAR S 0l#— DBt

Go —MIEOUN, BRERS AT A B KR IR R
WEPREGEE LA st XI5, WHRAEFR T R e EMASNER, HIGHRM str.join() ¢

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(A —Fh e B R I ik, w2 A io. StringTIo)
WRZEREZ N bytes X4, HEXMELZM bytearray MR FEHERBIE (+= 254F) B

24. TEE 21
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result = bytearray ()
for b in my_bytes_objects:
result += Db

2.5 5] (GLdl/ )

2.5.1 nfffEsedlMBIR 2 T e 7
RIS tuple (seq) MHHERFH (Spr LBAERRXR) FEBBORIURNUF 1R 200 70
il

B, tuple ([1, 2, 31) &4/ (1, 2, 3), tuple('abc') M&HER (Ta', 'db', 'c") . W
REHo R TCH, WASE@EIAT 2R B [E—XT %, EILanRICE e NS e E hodnt, B
PWH tuple () W24

FKAK) 2 List (seq) TRAAT 41wl R 326 A0 % 5 26 o Sk B30 100 A0 W 3 R A8 1 51 . il 4,
list ((1, 2, 3)) &AM (1, 2, 311 list ("abe") MEAER [Ta', 'b', 'c'l. WRSEED
HHNF, Mg seql ] IRRERIE—ARIA.

2.5.2 {2 NBHE S ?

Python J# 31| 1 28 51l LAJR IR R 8. RGN IRy, 0 258 — ARG ME, 1 A% A4, IR,
RGN R, -1 R ERCE D REME, 2 AEIRCE A, KIERHE. ATPAIACH seq[-n] BT

seq[len(seq)-nl,

M B S A AR Bl s [:-11 BRI P A R m — 74T, XA ARDRBE R F4F
H AR BRI TAT -

253 JE LAY 7
i N EHEE reversed () :

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

RPN AL, @A 30 (R R A DAt o

2.5.4 A erb IR o 52 0 ?

VP2 SE U O TEAE /41, AT 2[4 Python Cookbook :
https://code.activestate.com/recipes/52560/

WERFVRAVEHHT, AR, RRMFIFAR BT, 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]

WERIRA A TR RE N AER AR HE (RIS Rhashable ), DA BEAEAE B
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’mylist = list (set (mylist))

PAEBAE R 9 BN R, TN ER EEAZ I, SRS AR [R5

2.5.5 Wi A INER 245t ?

AL T MR EEAZ 0, — PRSI R B 1) ok DI AR A MM o AN I B g B R PO Al R U0 e B e A
R MR AR IE LA . A2 = 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 AT«

2.5.6 Wifnf{E Python rp@dt 44l ?
EEIEX

’ ["thiS", 1, "iS", "an", "array"]

FIFRAERS AR A EETT RIS T C 5L Pascal FOAE; FEZXGITET, Python 513 AT AL & L2 AR 26 ALY
X5

array BBGATRME T OIHEA R R I E KRR B I, (HERRTIEEZ s3]
BTy A Y R 5 SCT BA SRR 2R AL 4544

BRI Lisp B3, AT LAGE I SR cons HAIL:

ED

I

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

AR FE AL, W DA AR A @ e . X U lisp car (92 1isp_list [0] , Bl cdr B2
lisp_list[1] o FATEARHE BT AR A ML, RSB H A Python 51318152

2.5.7 Bl B LI 7
EZ2 = CERA VN RV DA

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

HAREG R —TURME, ZPR & FRAEZ IR A B R

>>> A[0][0] = 5
>>> A
[[5, None], [5, None], [5, None]]

JERRAET ]+ WPIRPATE R A A S QU RIA, iR BRI A5 . *3 AR5 3 4
%I%Eﬁﬁﬂ%, BAFIR R R RN 2 951K, 1 AUEh SR TA T, E—EAN2NA
W%

FEFAMGA R A IR K BEAIER, AR R e BT — s &
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A = [None] * 3
for i in range(3):
A[i] = [None] * 2

PAEAERCY — M8 3ABIRISIR, B THIRKKEN 2. WA RAR S5

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

ol Rk il AR SRR M R R i i f s PR A4 2 NumPy

2.5.8 R I IE M T — R HIR R 7
T LA 81 e e

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

25.9 Jyfl-2 a_tuple[i] += [item’] 25 |% 5% 7
S AP AL SO, R AR T AEFAT, 2 Python ATASRIR AT ASX 42 i)
251

R CRIR AN 5, X IR TR AT R, 84X BN EE S E . fEIEH A
list Ml += %44,

WRAR S X

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

TypeError: 'tuple' object does not support item assignment

il R R R B S : 1 2580 (1) BXISR a_tuple (0] MM, WSS 2, (AFELLENKF
BREER 2 I TCAR 0 SICRIN A M, BTt iTRmHE m ok .

Hde ), ERsRIR s AR AT AR BT

>>> result
>>> a_tuplel[0

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

= result

TypeError: 'tuple' object does not support item assignment

HIFoede AR AR, IR(E X 2 25 A iR

R B AR IR :
>>> a_tuple = (['foo']l, 'bar')
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

I A S 2 NSRRGSR N2 5T e B e, (AR AN AR T

>>> a_tuple[0]
['"foo', 'item']
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LM RXAE, RFEEMIE (@) WR—DXREAT __iadd_ BRI, EXTERIAT += 150
WL R T, I HHGR MR TR R ) (0) X TI30RUE, __iadd_ SFHr THESIR LA
extend HR %S, PN THIRFLATATLAGE += i 1ist . extend Y “PREETTA” :

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

[1]

AT

>>> result
>>> g_list

a_list. iadd_ ([11)
result

a_list BT | AR CgEe, m5 I HpHE S R e e st SCEFORMESY a_list. MR{AHRALGIREA
e, RMERTIN a_list ZHIFGIHE—XREHEE, AR KA T IRERAE.

P, FERTCAURBIF, A A R S 45 [ T

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

TypeError: 'tuple' object does not support item assignment

__iadd__ WIIAAT, HRAIRGE 7Y S, HREAR result $81 1 a_tuple [0] E&FRMAY[FE—
X, RJEIETIA S TS, e R AT AR .

2.5.10 FAM AN SEHET: e Python AT bLok S Hu 7

53T Perl #£1X 1ty Randal Schwartz, %5 AR AT R HEATHEY , SRR TR I
FE{H”. 7E Python 1, §#FIJH 1ist.sort () YN key B4

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

2.5.11 Il FR 55— A BRI DN R SR A by ?

FFEMNAHFECHmIENRE T WERIIRITHE Y, ARG FETHRRICER.

>>> 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, 1list2)

sorted(pairs)

B — S RIrR2:

>>> result = []
>>> for p in pairs: result.append(p[l])

WEARARVEAFIX A Ty B, IR AR n] BE B Rl X AN 2 TN 81 e S R, R a1 ok
U, EREEILPREORIPIfE. NfHA? B, append () BAELME R RNAT, BRBMHMNT—
LB TR G R R REL, (R E IR E/R T 2R, 0 AU AN 5. 56, ik result.append”
s SRS B AR . B =, AZTIRAT BT A K L8 e 5 T 2 PR AR
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IR T AT class 1EA) B FEFRXT S A2 AL . BN FINT Gy, H Class X AE AR, SEFINT 4B
WETHES (Et), Y& THIEEBEFEMRE (hE),

KA DAET A A HAMZE (R i) a0, BB B S AR . X FEXT s
Ayt n] DAGE 17 48 KON Wy gE AT g4k . EL @ B Mailbox KRR THRFE M ARV Y., B TR
MboxMailbox. MaildirMailbox. OutlookMailbox NI BEMS AL A Flus o 1 MR AR #E 2L

2.6.2 fl 2005k ?

FHE SRR T X SRR, TS« %A x . name (arguments. . .) FIBRIN. J7 AR
SEHE X, BT

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

2.6.3 fl- 2.4 self ?

Self H 2T MR — SR D BEL PR BERA KA AT EE O meth (self, a, b, <),
WHAEB] x VLA x.meth(a, b, o) WEXIEATIM: M il e BB AAH A T neth (%, a,
b, c) AWM.

BESF A AL REF ikE S G RAF RXAER “self” ?

2.6.4 WR AN GRE A AT R BRIL TR — ALl

Al N E PR # isinstance (obj, cls). RAPASRMIE—ASTCALMAS & AN SOk K A BN 5 2 15
HEE L ALY PR, Bl isinstance (obj, (classl, class2, ...)), 7]
PAKE A FEAS X G 02 75 oA Python P ZEAL Y tp Bt — AN RAIRG T4, Bl isinstance (obj, str) 5§

isinstance (obj, (int, float, complex)),

WHE, REFRITFASEEM isinstance () XTH P HE XEHFTRN. R EHCITFANE, B
TE T )X G AR KA Y AR TE R P L2 ik, PABPBEREE AT R, AR AR 8 T4 K
PR B A WS AT SR R AL

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

AT RAEIT A 2 EE 4> search () Tk, RIEHME:

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

class Document:
def search(self):

# code to search a document

obj.search()
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2.6.5 fr2 &L 7
ZLR— M X RRAR (AR BITE) . B S x CRAEE, e B SRR IERAT
Mo FPARIHEE—ANEISE, HApR L TR BEO R E S, MR AR IAE AT < R

Python F2 /3 54 A VARRAASE AT FLANDAN SEBL 7 — LT SCR 2, HESEIA S AR Editit
SPNCE

class UpperOut:

def _ init_ (self, outfile):
self._outfile = outfile

def write(self, s):
self._outfile.write(s.upper())

def _ _getattr__(self, name):
return getattr(self._outfile, name)

X B Upperout REPIE X T write () HEERA TEN self. _outfile.write () FEZHI
FEHATFRE ARG A M EESETS T2 self. _outfile X% . ZitEiET
__getattr_ FERFEN; WHSH IEE S T A R BT M EZE R .

TR TG OO, AR S Sy . 5 R PR IR TR B O R 2 iy, 36
WWAE N __setattr_ () ik, FFHIZFEMUAAUVINOEE, _ setattr () HYEASSBUREAAY

T LA ARG
class X:
def _ setattr_ (self, name, value):
self. dict_ [name] = value

KEH __setattr_ () LIUHBN self._ dict_ KA H GHRFRFIRST XN 2 T3 TC kR
I

2.6.6 il I\ BE 25 R IR A R H 2 b e SO 51822
P ER super () PREL:

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

A4 Python 3.0 Z FifIIA , G5AT AEIEAEREHIZ IS : MFi4M0 class Derived (Base): ... ZHffy
FiE L, AILAKFTE Base (& Base HH— S g XA meth () A Base .meth (self,
arguments...) . XH, Base.meth @—MREEM I, PIETRESRML self 240

2.6.7 WfEACHY A SRR R T i

AT DAN R E SO 4, FEIE L2 W LS b2, FFAERE AN i 5% o SRS T TE 4 31 44
A, AESE B BaRBOR. RS —F, WRAREsS g (B, BT al iee) 26 A
B2, XA AR, fin:

BaseAlias = <real base class>

class Derived (BaseAlias) :
def meth (self):

2.6. X% 27
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(R L —5)

BaseAlias.meth (self)

2.6.8 nful Gl if AR B AR &5k 7

Python S FFFSEIRAIFRS 1A (PA C++ 5K Java (97 M) .
FSHEOE AR A REMERITT o A2 RO, WA E R (L e S e I 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

YT A 6 isinstance (¢, C) I c, c.count WRIFEFEN C.count , FRIEW ¢ B HEEBM
c.__class__ [m#fiF|H3 C Eﬁ%ﬁ%’?ﬂ%ﬁéiﬁﬁ%’l‘%’@@f%ﬁo

R £ CHEANTENT, % self.count = 42 XHEMIKERFE self H GFIAPHE N2
zg”count” BYASAH S5 AR B B 40 5 R ESEIR A R BUR FE A, IR R AE YA RIS /2 A
Hi:

C.count = 314

Python SZH5HISTIIA:

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

A TGS TERCR, A MERAERR 2, R ATRIER L R K H ] -

def getcount():
return C.count

ﬁn%ﬁ:ﬁ?ﬁﬁ SR TRy, BRIV E LT AR (BE S EMZR KA ETIMR), I T
A F 1 2

2.6.9 {t Python rpinff gk el (20iik) ?

XA B TR Y, AR REHE 1 5 T i R B B s
1E C++ 1, G S WF PR

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

}

f£ Python Hft, KBS S — M RAL, HHBUASEHRIrA L. filin:
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class C:
def _ init_ (self, i=None):
if i is None:
print ("No arguments")
else:
print ("Argument is", 1i)

XAGEELE R, HAES R RS HGT.
WAL R A KRS8, Biln:

def _ _init__ (self, *args):

AR REE T A TR E

2.6.10 e/l __spam (s 342l _SomeClassName__spam ¥4 (5 B

PABUR 24T Sk A8 524 28 “HBR”, DA RA—F a7 B s o o SCRRLE A8 & AR MITECH __spam
PIAR AR (RSN TR, Z2Z2RHE DN TRL) CARYLSWEH N _classname__spam, H
1 classname HERR T AEBEIE N RILKW L HIZEAHK.

XA R PR UEAL 5 Pk AN H P AT 4K BT DA 97 1) _classname__spam™ Jg 4, FA 7 AE B H A XS R
__dict__ W[, ¥#Z Python F£J7 RUARA A B O B2l I AL 75 B

2.6.11 Qo1 __del__ Jiik, {HXEMIBRXT G BEATIAIE

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

WEREARE SRR (BIn, B THEA—DKIGIN, B KPEA — D TRIVRR), W
SRR AGEA iR [ . R4 Python fl/R 21z f7— MEIARAG I RERIIRER, (HAERHRATARI5 1
RS RS, BRI TR 2 B e kaztr, It __del () J5iKnTRESAEA T (AN BELAY I
FRER I . TR, 2AEEALERN. EEEENE, XR _del () MHEPITIIT 2
fEER. BN PAIZTT gc. collect () KGRI, (EAE—LEREIMOL T, XTRIKIEA S,

ROEH I ER, HIENS EE X — RN close O FiEDAETE M 5E 2 Ja R Bk 2 — A
FEE. XH close () JriE AT ARG RN ERS I TXIRA EME. AEEEPFEMN _del__ O [ % th
_del () ¥ close (), HH close () BEBIERTT ABE IR —XF 52 2 Uk HEE ) .

73— AP ARRG | HAYBEE A weakre £ AR, R ALV A 0T GRS INELS | HTTE. B,
ARBHR S REZF ST A T S 5551 (WER ARG !)

B, WR __del () HETIKRE, SMFEEHEITHE sys.stderr .

2.6.12 il R INES we R AT I B B4 7

Python A&z (BUNERAL) MSLhl. TLATESMME R ACH 90 5 AU, Tl R A SE Bl 555
PSRRI L0
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2.6.13 Jyfl 2 id () MG RBRRAEME—/ ?

id () AR —AEEE, ZEEBCTE XTSRS ST P BRI Se ME— 1Y) . [ CPython w1, BN G2 N A7 b
Ik, P 7§¢EM WA IERA 2 J5, N — B BB R G 0 BeAE WA P RO AR L. X1
UL T R

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

XA id ST ARG, ZRIeaE 7RG, AT 1 O MR SGLENBIER 1. A R PR A
id IR RO TR SRS, RN — X2 R 5 -

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

2.7 Bibe

2.7.1 Il gllgd.pyc LAt ?

MR ABGR (B0Y 7 O g 3 S0 & 2 JE ISR R R T sh) R oy SCHFRTTE B SR
__pycache_ THRTUE-MUEFCHFAME .oyve L. % .pyc SUIFRI A FRIT AR
5 -ps)/ SRR, FFA cpye RIEER, HPIEER MIKIEAE E R python A& A . (F£IL PEP
3147,

.pyc AW RE S TCYER B, SRR 2 — SR VR RS SO BT AE ) SR AT AR BUBR A, R sk T 3 ]
__pycache__ FH%. WPAFEAFH FIFARR T PA Y — H FHs TR )7, A v g & A BRR At
M Web fig 55 2 k8 T X s i .

4 4k % B T PYTHONDONTWRITEBYTECODE #f 3% AF &, 7 N 5 A #&% Bt 3 H Python &E % £ 2
ﬁ_;gfcache_ FHRIF O HIFRIE AL T HE (R, A8 R%4%) 1, pye SXURERFH )

e

TE i 22T Python AR 2PN 25 T S ARAE, WIKAXAIE . pye UF. BER— s
BRI foo.py, BERAT H— B xyz.py, 2517 foo Btk (ifidHiA shell fiy% python
foo.py ), W&k xyz QlE—14 .pyc, HH xyz @BRAN, [HAXNK foo 4l .pyc X, BN
foo.py AMEBHFAN.

FEN foo A .pyc CH——RIA R T AR E] @ . pyce X
compileall 1‘%5’%0

py_compile BHREEW AL M. —FBIAR R E A IR T Y compile () AL

AR ] py_compile #

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

XK pye XIMEAY foo.py HHRIMIE FH _pycache_ FH3E (SiF IR DAE S W #ES 5L
cfile REFZITH).

LA PAA compileall B H B4 — N 2N HFETWITE X REEGSITRAFTEIT
compileall.py 4 H B 41FT) Python SCH-ATTE H B4R RI A -

python -m compileall .
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2.7.2 W2 i # Rk 7

IR AT AR TE L4 JRA8 B _ name_ RBHCOKIAM. WHAEN '__main_ ', BFEAENE
AizfT. W, WL A G AR E R A AT D s B A AU, X AR A I 2 Ak T
__name__ ZJA ST

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

2.7.3 WAEBERAT LS A 7

fERAT LA AR -
foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

[ R A AT DA R 2P 3R

* HILFA foo

o QAT foo 25 4 R AR

» foo P IFHITIHINAT

» foo 5 A bar

o QE T HT bar (975 2 R4 &

* bar HAmiFIH IR T

s bar FA foo (XRE—AZEME (no-op ), FHCLEA 4K foo HFLLR)

¢ bar.foo_var = foo.foo_var
a4 KMT, BN Python iR %47 5E BT foo FIAERE, foo M4 JRfF 5 FHLI9R 2451
MR import foo , AFEHAERRAM PUIH foo. foo_var W, EAERFERIE.
XAFEA (2) =Ml BRI

Guido van Rossum I 58 & HEH i ] from <module> import ..., FHBrEMREKERST. &
Jey A B AN AE BRI A AL FUN B B B N B R B X R E AR A N AR DA <module> .
<name> [IET .

Jim Roskind Z 155 HHRER BB AT T -
o B (BRER. RBFIARE S ARERLNE)
e import &)
o ABRATIEEACRD (RFERYE A TR ML AR AR L) .
van Rossum REYGX R, FASAMIE—DBEA N, (HIXR O s a 5.
Matthias Urlichs B SO0 AR HEATEE Y, 75800 S ARRA I B R A .
X SR R AR A .
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2.7.4 __import__ ('x.y.Z’) R[HF)E <module 'x’> 5 ZMnff 53] z We ?

Az i importlib PR EREL import_module () :

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

2.7.5 MU AMBRYGETr VI iir A, ARSI, X2 ?

TR —ZE RN, Python fUFESH — U ABIBRISEIUBIBRSCIE . I, FE— A SRR+,
BRI 2 G A [ B SRR, R A BRI RHORE S — MR I = AT . SRR AT BT
CE SRR, AT AT R4

import importlib
import modname
importlib.reload (modname)

S EMEARIFIET TR UHREIAE T AT BN

from modname import some_objects

SRRSO AT — IR AR o AERBHR LS T 2R S, I R & MBI 2858 SR LA 2R 5501
XEEATRE S S EA TP AT N

>>> import importlib

>>> import cls

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

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

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

HEHEAXT G id FTEIHR, 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++;

R RE, WIHIET x++ 154, EgESMIRA R ORI, B2 25 F w1 C 27 s
SRIEITEE, BRER AN x > v, v R,

WA TSRS S, BrbA Python A KA 5y % L g sinhoe . AE C W, 55 aT DUREF 2 AN TR (1 467
o QARSI M S G — AR AR, IRATER S (SRS ) 75— R AR, B
Uy SURCE Y N/

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

i B — 1
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3.3 [EMful 7 B O X Ak AR ?

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

|

H % AR (ER S T IERI M 1. 2 CIERHRD) AR RUE, (EAREETE. FEUBMILE L, St
=

’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 [Elff Python 2Hs[E) A w] 5 B

CEES

—ANEVERE: RIEFATH R A AT ARR, ERE AT AR N E e ], I HAF R ROR B E A
AR . X MR TCAMBI R Z X AR Z —.

H—MLEZ, Python " FAFERPAN SRy —HE “EAR" ATMBIEEA SKFE 8 Oy HAR(E, A&
Python w1, ALATZNEERA SHF 577578 TERCH HAbA -

3.5 Mtt 2 AL D ik SRR HIvb i X “self” ?

BCAEREAE Modula-3 5. 552 J5 Rl AEDR AR 8

B, EHERERE, R ARG R AR R . i self.x of self.meth () 1]
PAIEREM I, B GORAE ISR E S, WAl SeBl A Sk k. fF C++ o, w] DA I Bl Ry B
ISR AN (R4 R R Wk A5 R 5]) —{H24E Python "5t JaiAs BEps e, A AL/ 5 &
?’éi%i AERASE . — 28 C++ Al Java il brifE SR SLHEME R A mo Bigk, R fp g UM S E
T4 -

HK, XEwEmRZEREAGIH SR E R 2%, ARG 176 Cr+ b, QR4
FAE R 2 o 5 M 07 35, G ALAUHER < 2 JEBAE - 16 Python if T DL baseclass.
methodname (self, <argument list>)., XXF __init_ () HEIEEAH, Bl EREZRTT
VERHELY SRR 44 R, b2 ASERh oy =X FH B2 A

g, By TR RIRE N EE RS T Python r JeilAR & (RkfEe ) AE sR A IR (v A 2
T OF RIEA AN A )R) R, BB R F s R — MR N T 2 i — A~ L iR
HIMAR—ANREE R, BRIl mEn (M TEeRERE ). C+ il EURHEIX— &, (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 (", ")

3.6. il 2 AfgfERIE AP ? 35
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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 ,

X TG E KB AT REME PP AT BRI 0L, AT AR — A>T, o case ELIR SN B SR I A R &R B4

def function_1(...):

functions = {'a': function_1,

'b': function_2,

'c': self.method_1, ...}
func = functions[value]
func ()

XFFXRPAM I, ATPAEE M getattr (O WERRAARE SR T EARE DL

def visit_a(self, ...):

def dispatch(self, wvalue):

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

BB ITIRA LR, BInAGIh e visit_ o QUEREAXAEIEIZ, WRERAANZEENIE, &K
W R BRI I R _E AT A ik

36 Chapter 3. &Vl S WIS
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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 [F/faf lambda ERAA e A TEEAE)

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 Python nJULg & ke ifi w5 ok C il o sl b E 5105 2

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 Wifaf 85 PRGA 1R HS?

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 ? 37
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3.15 [E)fal CPython ANl S 2 gty b i Il Wi ki ?

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 Z4iiRs, [EM A7 it ae oA Er R ik ?

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.

38 Chapter 3. BrilFnp; s Win)si



Python Frequently Asked Questions, %%[F] 3.8.19

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 39
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3.21 [Efif list.sort() AvJ S HE b iy H3 1] 2

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

FEMIKEIFARFA M, Gl R BROT AU REE IR TS T, —Fh H 8 ifid T A SR A1 i3
WIT R, EERAEAR GAEM LR AU Z 1, EEm TR EFR SN2, 4R, Python FRVFERIRAT
Fr, RAAG S MK B

3.23 [Elfuf[E45 goto 5Ei:?

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 .

40 Chapter 3. Vil-Hipy 4 UL jn) &t
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3.24 yft 2hihy 4 Hs (r-strings) ARECARFHLESE ?

E‘{Egﬁﬂﬂiﬁh ENTRBEART R SRS W S5 R AL O SR 2 LEE WG 5 7 4F, BT REEH
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 -

QR IEAE 2 7 Windows B#AR4, , ITERITA Windows ZRGEi FIHRBE ] IEARHEL:

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

PR EIEAE 280N DOS iy Mgtk i, XA TRyl

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

dir

3.25 Jyfl 2 Python BATIETEMR{ER “with” ifty ?

Python A5 —>with” {41, BEZE THIIAT, FERMA DRI DR . A LEEF A2

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

1 Python w1, XA ZEHZ AR o

HAWIEF , 0 ObjectPascal . Delphi #1 C++ il HIEFASEAY, BRI AT DAZEAEBIHLALE 7 FLaa A 2 0 . 1X
eSS LT - SRS SRR I I A AL R T

Python {1 BRI, S A n] BEHHE LA TS5 AR E . P PAZHZSHIAEXHGR Ah 5  sl 5 k57 )
Moo EXAEFFICIAE A A B B S a5 | 2 gt RilEtt . &R a it i m s i?

B, RAAN A SR E:

def foo(a):
with a:
print (x)
A BRI " WA — A2 87X L @ . ST, Python Hif I w5 fBRERR X — ri . fRiX7a” &

A, SEAMAT WA ) MERAR, BRESE with BUP 7 i i, Python 1)
Bl ASARP A (0 5 ) 64 o R

KT, Python AJ LA i KA A SE B0 with” FIZEIEF R (U E) A2 arAL. U8

function (args) .mydict [index] [index].a = 21

function (args) .mydict[index] [index].b = 42

function (args) .mydict [index] [index].c = 63

B X

ref = function(args) .mydict[index] [index]

ref.a = 21

ref.b = 42

ref.c = 63

XA HATHE W REITER, Bk Python TEIZFTHMRHT ARG , 46 —MUA R FEHAT— IR
#ro

3.24. Gt 2tk aFh (r-strings) ARELARBHLESE ? 4
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3.26 A1l 2. if/while/def/class &% H S ?

5 BT ] S (ABC I H KRIETRZ ). HIE—TRXD

if a == Db
print (a)

_la‘

if a == Db:
print (a)

TERCE MO AR 5 — 2. iR, fEXA FAQ MBI, B S RUMIREN; X2k
T BB A

T3 RE RN & B S A TEIA S R I S AR B 2 TS AT T AT . 6 5o b i 75 20
gk, AL XIFEF SCA AT NG AR AT -

3.27 Jyft2 Python fEIZHCAIA)IE STIF N E S ?

Python AVFATERIH, TEALRIS SRR R BT -

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

EA R AT -

WA, SCHE I P E D EL AT, WERZIRIEZ TR, AT E E—17 i
5. XEATWAT AR HHEY A SRR iR

AN IR S 2 FEOEAZ W 5. filan

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

]

XMFIERERAAICR, HEFR B = "ee”, “fiefoo” FI"fum” . SR N _EIZ-5 AT DAREG X4
BRI
FOVF R BEIE 5 AT DA 2 R ACRD B2 5 A il

42 Chapter 3. Vil-Hipy 4 UL jn) &t




cHAPTER 4

PR AT TE DD RE Y 5 S )

4.1 5 W e

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 WRE vl Lk $] math.py (socket.py, regex.py, %5...) Jilghs &

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).

A (/b)) =Ff Python 4l :
1) 7£ Python YA B %S 1 (.py)
2) i CwmBHshismEmibe (dll, pyd, so, sl%§);
3) (i C a5 HHERE B MRS BT, SRS 3%, HiA -

import sys
print (sys.builtin_module_names)

43
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4.1.3 Fnfuff Python script #4177 Unix ?

IR B {2 [EIAAR S A8 T AR A T FLES — A7 06 ZE#1” BRBEAR %I Python B R Y 64K
H—Em A PAHIMAT chmod +x scriptfile B{j& chmod 755 scriptfile fi{F.
AR, EEN TR

#!/usr/local/bin/python

TEXCHFSR—AT, BRARBTEF-& L4 Python ARREE I BEAE .

WNRARFS B AR Python fRRégR 1Y HAKER AR, IR TTPAMEFH env £2)7 . BIXARIK) Python iR RE#: T
EHFELHME T PATH RS EH, LA Unix RGN LEF TR S E:

#!/usr/bin/env python

T 2AE CGI A X FEfi . CGI BIAS Y PATH IAEEAS fill B 2 AEFRG AT, T DARAAZ0 5 ] F PRt 1) 5 3
7Nt A%

HHHE, B PRSI KK, eSS 5 /usr/bin/env HFTHRM; k& H ERAR AL
env FE/F . FERXFPIEBLR, VRATAZZIR (6 F R I hack J59% (OB Alex Rezinsky) :

#! /bin/sh
mww ., n

exec python $0 1+"s@"
nmnn

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

doc = "r"v . .Whatever..."""

4.1.4 Python /4 curses/termcap fuj ?
X2 Unix R4 Frifi Python JiA5 & 4T £ #E Modules - H S H Bl 77 curses Bk, (HEBRIA I A 2 4
%, (HEE: £ Windows P& F AT H Windows H1{5 45 curses bk, )

curses BURSCFFEA curses £k, [N SZHF neurses Al SYSV curses FHIRZHISMIAE, LLUNE (2
AR PR SCRE . ORI bR SR KRR X MR A7 HAT BSD curses BB #ERSGE, (H2
I HITELES 1 R GERLZARA AP L o

1T Windows -4 ¢ f#i ] consolelib fEL.

4.1.5 Python 1 {¢{E3{l C ¥y onexit() F%T 4P ?
atexit B T —15 C 1Y onexit () BRECI M pREL

4.1.6 WAl 235 S A B BN e AR 7

S5 DL ) 2 A5 AL TR R O TR E XS HON R . B2 FEE T

’handler(signum, frame)

U R % LA ZHC

def handler (signum, frame):
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4.2 —fRYER AR

4.2.1 Ik Python #EX

Python #5745 B AMIIAMESE . doctest HIHMBIHLY) docstring T 3-8 7R BIFEAT , A L #2755 docstring
Hr g R A — 5L

unittest RiHE—EH Java F1 Smalltalk it HE 42 Ay SRR I HE S .

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 ()

TEAR R ALY i o

— BURRRE Y C 2 R B S e 3 A SRR, AR 1% 25 55 I ol ek BOR ICHAT . T DABE I B Bk
17— Z 5 R B IR S B BRI T SR . WHE AT 5 2R AR, (HJ2 2 Python HRH i
ARG, FroASEhs BN TR, fERE A8 RN IS 7 029 SRR, RS P
PESATFE bR . EATHR, ORI bug SO BREEE A S -

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 B SRR A2t 7

TE Unix RGP HZR TR, BB TR curses, {HE curses BEHUK T, XMEPAZE

4.3 ZEFEHIR
4.3.1 Ry BRI 2R ?

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

Aahz [ 9E# S H Y threading AR A —LLZJ4T Frs I PAZH http://www.pythoncraft.com/OSCON2001/ o
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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

e fa B 7 Ve H 3T concurrent . futures fde, JLEHREIHEJH ThreadPoolExecutor 25,

aE, QRARAR S G A i A B, AR AT DA H . 1 queue BIHORAIEAL SR
Queue RYEF—A T —MEAXIRMIIIR, 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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(R L —5)

break
else:
print ('Worker', threading.currentThread(), end=' ")
print ('running with argument', arg)
time.sleep(0.5)

# Create queue
dq = queue.Queue ()

# Start a pool of 5 workers

for i in range (5):
t = threading.Thread(target=worker, name='worker Y% (1i+1))
t.start ()

# Begin adding work to the queue
for i in range(50):
g.put (1)

# Give threads time to run
print ('Main thread sleeping')
time.sleep (5)

IBATIF AN i

Running worker
Running worker
Running worker
Running worker
Running worker
Main thread sleeping

Worker <Thread(worker 1, started 130283832797456)> running with argument 0
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

BRI SR AIRECE Z (5 5 Queue JGRML T 2R .

4.3.4 [CHHBER AR LR i) 7

Python VM N#R<Adi f global interpreter lock (GIL) KA R —fE] R — P Lii281T. @5 Python H&
TEF A 2 BV e YIHep iR DUE S IXE sys.setswitchinterval () #§%E. M Python
BITWAERE, BRI DA — 255 XTI C AU SE AR 2 I 1

PRI Bk, HARRZE R EE BLRR) PVM FEH G sE B e A0 MR . miskhs b, Py (int, list, dict
) WA RN CRIET BAERRR IR Y.

PR, PR ERERE TR (L, L1, L2253, D, D1, D2 @54, x. y @X5, i, j & int4&H):

L.append (x)
Ll.extend (L2)
x = L[1]

x = L.pop ()
L1[1i:3] = L2
L.sort ()

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

(N gkze)
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(R L —5)

D1.update (D2)
D.keys ()

XA R T

i =1i+1
L.append (L[-1])

7 1 HAR R BV E S AE HABRXT S5 T ECE R O Bl L del () ik, XWRES ™ H—LU5
Wi ot 5 SLAN S R AT KR BRI AN . SRR BE M3, B !

&

4.3.5 ASGEMMIER 4 e fir B2 iy 7

global interpreter lock (GIL) 3% #{00°~ Python £ & it 2 R 45 4 LIF K BFIFE A1, WA ULF) Brf
Python f0RS HAATEIRIE] GIL B A RBIZTT, FTAZ &AM Python F# 7 H BEA % H —1> CPU.

7E Python 1.5 I, Greg Stein J¥ % T — P52 8AIAN T {1 (“free threadings” #pT°), #Fx T GIL, Ik
JEH GG ORI . Adam Olsen Szt tRAEY python-safethread 5 5 U 7 ARAURY LHE . ASERYE, H
?%)T%P’é% GIL T TR R ARRLEE R B, X P S IRAE AR AR NP e RERR A W R T e (B8
30%) .

EX TR E R A BEAE L L as FAR G ] Python! AR H TGRS XI5 AZ * R *, MARZE * &
& *, M concurrent . futures FHL ) ProcessPoolExecutor KL T —ANMRT R L N0
SLARAERHE 5 42 SO S ATDABE] mult iprocessing BIBHEOERIRE APL

B2 L C B MARA A (H C AR B A TSI, 0 ATELRE AT C AL AR
GIL, ihHABZARNIT. z1ib Ml hashlib SFARIEFERHC ST

WAV GIL Wiz R RS8, MARTEENE RS MRS ANIZILEXNSR .. AEfE, Xl
AREAE . BT HHENF 2 XM SSIE A 2 RAPIRAES, HIX 2 —MRERNTAE. 20100, /R
BB FA R 2 EZAFRR, REEIEEAIAL N B RS . AR BB E O A kA E
HIFR, XL [ AR RS RIS B RRERPIR S . G55

B PPBEX L T AR5 AT REFEA FRA BT N SERL, PR AR R A 50 = P . 6=
RS B T LR EA TR I 2 i RS A RIS s IS £ .

e, REZ MR AL ZATDIRAS, IS 2R R AR — N R S e DR FL I ?

4.4 Hi A iy

4.4 JGREMIRSCHE 7 (LA B IE A SCERG RS- - )

#if os.remove (filename) B os.unlink (filename) , #F os Bt DAIRBUE £ 0. XK
B2, unlink () 2iXPRECE Unix REHH T 4 7.

MR E 3%, WiZHTH os.rmdir ()5 i os.mkdir () A& H3. os.makedirs (path) &4
B path FUEMIAFAEMH . os.removedirs (path) MSMMERH S HS, HEENEEZM; W
SRR BREEA H S AR NS, ATPAMEA shutil.rmtree ().

T4 AT PAMER os . rename (old_path, new_path),

R FE AW S, A £ = open(filename, "rb+") FJJF X fF, A E M H f.
truncate (offset); offset BRIA B U Hi M R H. ] AN os.open () FTIF Y T
] os.ftruncate (fd, offset), H fd B XA (—A/DyEEEIEL) .

shutil B A S T —AE AR EREL, 35 copyfile (), copytree () Ml rmtree ().,

48 Chapter 4. iR FIHE FE N REM)H WL RE
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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 .

Ml s — HERERATE, SRR A ERIRAIT A Sc (X HR open () BREUEA "xb"). A0
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 ?

%FF Win32, POSIX (Linux, BSD %), Jython:
http://pyserial.sourceforge.net

XTF Unix, #7& Mitch Chapman %& 77457~
https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com

4.4.6 M1l 2% sys.stdout (stdin, stderr) JEAZSEIEGHE ?

Python L #H27 Z Z— R IRJE C SUMHMBFF I Z IR -

XFFAE Python Hrifi i ) open () BRELANE M ZECCIXTRRUL, £.close () M Python i BEFF I
FRCHE M, I H S KPARZM) C SCUARST . 18 £ Pt ml it e sk 8ob 2 H shadb .
{ELH1 T stdin,, stdout 1 stderr 7 C 1y 4FFRHLAL , 75 Python Ht XM E AT MBURFIRALPE . 24T sys . stdout .
close () 2x¥f Python W SCAXFRARE T XM, AHZ * Rex * KM 2 KR SCHRGR T .
BERPAR =H N C S RARAF IS, E RV AZIRIA SR E X e (N, X rlREs g3 b2 1/0
FIFRE) o QISR SE TS BHX 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) ?

FoFFHam L POST K HARMM T, A+ RS BE R F g ?
T, XHEA—ME ] urllib.request 1) &7 BB 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."

W%
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,

Bkt TCP EHEHZE, AT AR ENRF socket i B A AEMH ZERBIA . BEH 24 connect () B, BLATER:
ST A ULPATTRE), EAXWE]—MIE TR . error W% . errno. EINPROGRESS
%%rﬂ?i%%ﬂiﬁiﬁﬁ, HIREA T AR RGE R EIRNFEIE, B AMRTEF AR RG22k 0
f 4.

RATPAE ] connect_ex () FiEdel =4 o . XA vE R xR RS . WIS TR B ITE , ARAT
PAFIYRIE S connect_ex () ——0 8{ errno.EISCONN F/RiEZC B, siE IR AT DA select £ 253iX
A~ socket 2 A5,

ffill): asyncore MIHRML T 4 5 LI R 2 AU HE S T vk 35 =07 i) Twisted FEARARH T HL A
5K o
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4.6 B

4.6.1 Python r Ay itz iy 7

A1y

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) XFIRIATEHEHE, Rk uiREpLITTHL.
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 %

53
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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
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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

1E C AT LA AE I B 1 3R 5 /2 R ] PyRun_InteractiveLoop () (FIREFE MK ZAFEH) 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 .

B0, A Wb A 5 H Al T R 7 A [ B 2 A& bz 47 ik A 35U Python fif B &, IF HOA fig
FL¥F PyRun_InteractiveLoop () fE4F £ il F 4 A B4 k. B2 55 — g r 2 1
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PyParser_ParseString() i e.error ZF E_EOF , WHR LT, MEBEWEMASN T, X
— MBI AR B, K&K, RIECKRE Alex Farber [1401H:

#define PY_SSIZE T CLEAN
#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>
#include <compile.h>

int testcomplete (char *code)
/* code should end in \n */
/* return -1 for error, 0 for incomplete, 1 for complete */

node *nj;
perrdetail e;

n PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)

return 0;
return -1;

PyNode_Free (n);
return 1;

IR RN py_CompileString () #HiFRILEIFATE . WUERGIFRNA R AT IR,
W EliEd A pyEval_EvalCode () RPUATR BRGNS . BN, R AR ARG o TSR gii
R, ARG R A FEE MR A- N FHICH PO B AR, R SRR et E s
(1) EOF” #EATIH# . N2 fd H) GNUreadline F2 (1) 58 7= () (ASHT REAy B4 1 J1] readline() I 2% SIGINT
):

#include <stdio.h>
#include <readline.h>

#define PY _SSIZE_T CLEAN
#include <Python.h>
#include <object.h>
#include <compile.h>
#include <eval.h>

int main (int argc, char* argv([])
{
int i, j, done = 0; /* lengths of line, code */
char psi[] = ">>> ";
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, *code = NULL;
PyObject *src, *glb, *loc;
PyObject *exc, *val, *trb, *obj, *dum;

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__ ", PyEval_GetBuiltins ());

while (!done)

{

Q)

515, M5 “HARTEH R AT ? 57
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(R L —5)

line = readline (prompt);
if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
3
else
{
i = strlen (line);
if (1 > 0)
add_history (line); /* save non—-empty lines */
if (NULL == code) /* nothing in code yet */
j = 0;
else
J = strlen (code);
code = realloc (code, i + j + 2);
if (NULL == code) /* out of memory */
exit (1);
if (0 == 1) /* code was empty, so */
code[0] = '"\0'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
codel[i + j + 1] = "\0"';
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || JE M>S>S>S M oop A/
'"\n' == code[i + j - 1]) /* "... " and double '\n' */
{ /* so execute it */
dum = PyEval_EvalCode (src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;
if (PyErr_Occurred ())
PyErr_Print ();
prompt = psl;
}
} /* syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{
PyErr_Fetch (&exc, &val, &trb); /* clears exception! */
if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
I'strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */
{
Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error */
{

PyErr_Restore (exc, val, trb);

QS
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(R L —5)

PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}
}
else /* some non-syntax error */
{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;
}

free (line);
}
}

Py_XDECREF (glb) ;
Py_XDECREF (loc);
Py_Finalize();
exit (0);

5.16 Wik glAw X g++ 45 _ builtin_new 5 _ pure _virtual ?

BHNASINE g ++ PR, W B4 Python, Bl g ++ FEHiEEE: (7€ Python Modules Makefile H
H LINKCC), K&ty R (Flal: g+t+ -shared -o mymodule.so mymodule.o ).

517 FEM N —AX R, b i JikAe C B, i deAl 5 A
Python wpc8l (Bl 46K ) ?

), EATDAGRRNESE, Bl int , 1ist, dict %

Boost Python 7§ (BPL, http: //www.boost.org/libs/python/doc/index.html) #Eft T —Fp M C ++ FFTIHERVER
Jryk (BP, AT A BPL 467 | C ++ H BT R,

5.16. kAR & X g++ 75 _ builtin_new = __pure_virtual ? 59
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CHAPTER O

FAQ: ¥£ Windows fifi i Python

6.1 1t Windows {i:3: R4 [ AEAT Python X, SR ?

T A PR B R T A B A . WCRARASH A [ 4R Fot) UTREst, IbiE SRR ENA g 2 AHE)
e ASRRR, IR AT T

BRARRAE BE RS BOT A BRE . MR SAERAR N “DOS B 117 5 “Ar S4Rm 6 17 iy s
Windows i< 38 # {5 n] DAMEI R R emd RAEXFIE 0. ARNMIXRER IR AR MTIRFTIF X FEa
H, PEARFR 24> Windows “fiv 4@ /R A7, (0 H A E A LX A

’cv ‘

BT TR RESAN ], i LS TR AT AR A ARV, B AR 2 76 2 SR I AR 74 -

’D:\YourName\Projects\Python> ‘

b B P 2 L PRI 5 AR B T R E P A 2 . AR ED T ke TR, R bATFIG
JZA7 Python #4% 7 .

Python [l 457 55 73 Sh— I i Python A5 2 (RLFF AL B, ARRESSIIIUNI A, HLE 4HRmar vy, &
ST AR AE A TR . T DA/E R B HERRE A AL B Python I IIE?

P, WA B DRI “py” HBIHTS AR T RS . WRARAT I A AR, 24k A
4 py SRIGHI %

C:\Users\YourName> py

IRJEAREY. 247 WIS AL AR -

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.

>>>

AR ALl “HA” AT, X EWRE VKA ASZH A A Python I A ERIK, FFAEF i AT
fEENT. 3%/ Python fil RIYIAEZ —. WAL IRIEAIFAERLR:

61




Python Frequently Asked Questions, %%(E] 3.8.19

>>> print ("Hello")
Hello

>>> "Hello" * 3
'HelloHelloHello'

VFZ NAEATH RS A7 (A g B T AR i v Bl . S5 R A2 H X Python 3%, M exit () B%L,
AT ctrl BERIA 2, 25 Enter 1R [0 Windows i 4R

YR] e & IR IR SE A X FE— 4 H FF45 » PR A 425 » Python 3.x » Python (%74-47), 1sfTEIG &
~/\7€7E >>> PORPIHE . FERZ G, WEREM exit () BREEEE ctrl-2 HEMEHE R K.
me%%fﬁ?ﬁﬂ*iﬁ*A“wmw“ﬁé,%HEW%E%ﬁ$%NW%W*

BAEFANIALE py A TR, T PAKI A Python JIA . fRT5 2R ML Python AR 4% it A2 sl
HAE. B Python JIANI T 4LHT L IFiv 48 hello.py, I Hay QPR MM 3 H AT, HARDA
%?ﬂ%@?ﬁﬁ—%%@:

C:\Users\YourName>

HABAERT VAL py @ PATIRHIEAS, RTEEA py FIEIAS 12

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

6.2 FE 2 il Python JHA v $hfy 7

£ Windows |, #5ifE Python 2R C4f.py 47l 44 15 SCIF2E 24 (Python. File) AH IR, i 302U
FUEAT AT I a4 (D: \Program Files\Python\python.exe "$1" %*) . X AGEIATE
M HRAT MR “foo.py” A REAAT. ANSRABLIE i AT ER B A “foo” T TC R A SR A4 Sk Ak
A, WIFFZER . py B inE] PATHEXT FRgAs f .

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
1o, *”hmﬂﬁﬁﬁfh‘\?ﬁﬁ?ﬁﬁ\ﬁ%?ﬁﬂﬁ)ﬂZjﬁ?%% TR AR R G LRI R AR P I I
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 ?

HZH cx_Freeze il py2exe, PiE#RE SLVFIREET Python fURD BIE A M & A1 GUL Wl AATARF 11 distutils
PR,
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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 IL/EFEP Python ik A —A Windows fifF ?

& Windows 7 JJ 2 F7 FHik A Python fERESS AT DASL S5 ANT :

L3 _ A% EHEAEVREY.exe SO P& Python . 7E Windows |, Python 447jig —4> DLL , X
FEA T DAL FE S AR Bl /2 DLL (A, (X258 — A RID R X, ) MR, 83
pythonNN.d1l ; Bil#H L C: \Windows\System Hi, NN & Python 4, W% “33” L
% Python 3.3 .

YRAT DA S B AP AS [ ) U542 3] Python o INZRR S R E 55445 pythonNN. 1ib , TizfThH}
R E S pythonNN . d11 . (—%UiBl: python NN.1ib 2T “import lib”, X F
pythonNN.dL1 . & HE X T HEHAAF.)

15 A7 B A A R M R A T R e 0, — YR AE B AT B R A AR A S 2 5 Al A Win-
dows ] LoadLibraryEx () & /¥ M # pythonNN.d11l . LS R 0645 B i F§ Windows [1)
GetProcAddress () BIFRIRIFMH5E 1/ H) pythonNN . d11 PRI (R Python ] C API ),
T ] DA X LEH8 £ XA A8 ] Python C APT H i) IR C AARSERZ & HA Y .

Borland #2785 : 5 #i il Coff20mf.exe ¥ pythonNN. 1ib 5 OMF %=,

2. WRAREEH SWIG |, RZE5) &> Python “J"ALHL”, &R B AR P i B 71 ¥4 7] {1 Python
i . SWIG K AR BRATA S A4l . 25 2R e ) .exe XM PR CARUES (1) PR DM 73
DLL X%, XWfajfh 788,

3. SWIG K d—A init BREL (—A C pR%L) , HAI TP R A PR, B, anfair 4
FR/E leo , W init PRECRFBEFR A initleo() » AN SWIG (5235, W init pRECRFPEFR A initleoc()
o IXHURAE T A R FA 5 S0 1 B B 2K
PRAT DAKE IR 2 i) C AR5 42 5 exe SO0 I PR 2 8 00 46 4k bR B4 ] T X5 48 5 A Python
D258 A R ARIC L. )

4. FMEZ, WATRAH AT RIS 5 iy 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 API {7AEMAN )R, 40 SARME 1 [ MSVC 2 A1 4 i3 I T H # python.dll , XK &ARTS
Uik

P 1 SR FILE* 280 PNE “Bom g BB 2 gk as i PRI, O
FILE Z5M MRS . WSLBU AR, XA IR - R Th6E.

W 2: 75 void BRECE M BRI, SWIG 42 PA AU :

Py_INCREF (Py_None) ;
_resultobj = Py_None;
return _resultobij;

6.5. *.pyd CfFfI DLL SCAEAHIRY ? 63
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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("");

;ﬁg;ﬁﬁﬁﬂﬂ SWIG i stypemap fi4 HEHEATH L, (HIFRTIEMIETAE (T2 —15E4m SWIG

HrF) e

6. fiiJ] Python shell JHi74< )\ Windows [V JII 27 N B # 37, Python fiRE g 1 A2 — A F 250 AEAHY
7 RS T AR P I R SE. B, IR (8 wxPythonWindow 38) WAZBIE—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 /

AL & 5 S P 5

7.1 5 SLEEAR RN & S il (GUI) [l
7.2 Python J2 M7 F- 5 JC R BB S i T HAL ?

EIXEARRN (BERGH) &, A2 THE R, BAG S T AR A MSES Python3 I, H
/0 H | Tkinter DA Ot Z-36%5 Python 3 1 .

7.2.1 Tkinter

Python FARESRIF S T tkinter, X &AM XA 0, F510 Tl/Tk b E. %% 0 KR &RES
%% (%3 D& FE Python [RGBy WEH A4 TH ) Aol AR THAA . TR Tk i1, Eban
TEACISEE, A1) Tel/Tk T 01, Tel/Tk W58 R4 2 Mac OS X, Windows £l Unix #:/E R4 L.

7.2.2 wxWidgets

wxWidgets (https://www.wxwidgets.org) s&—A~F H . PR GUI KIEH P RERE, il C+ 55, ©
AMEZ N EER G- RIR IR AE B R A L. {255 Windows, Mac OS X, GTK #l X11 “F-H7E
W, #RE wxWidgets 24 Hi & SCFRFIF-6 o FEIE S 90 @R, wxWidgets REEW I TR Z1ES , WG
Python, Perl, Ruby %,

wxPython J& wxWidgets ] Python & fic. R ARZIPETE HOB It 2% SRR 5 T wxWidgets, {HER]
4l Python 4 Ji, AL 72 HAMTE T 905 B L ELAY AP wxPython 47— NG BRI PRI A8 4L
X

wxWidgets FI wxPython #{/& H fiIF IR A . SERAIVFATIE SR VR AT IZER ML ARPE . s A s v p i
HEMT.
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7.2.3 Qt

Qt T A A (W[} PyQt 8¢ PySide) ¢ KDE (PyKDE4) A Z AR & He il fHie 4% . PyQt i fHEL PySide B
S, ABISRARAS S LA A, B Riverbank Computing 2% PyQt #F Ak, PySide MIF[PAH
Hh 8 T 25 2R

Qt4.5 PA_FJCAE A LGPL #EATVFRT 5 Ak, Bk FrliE ] A Qt 24 v AR L3RS .

7.2.4 Gtk+

FE%F Python () GObject 4546 7E W AN F4S GTK+ 3 B[] 731i§Z B Python GTK+ 3 Z(ft,

R A% Gtk+ 2 T H 40 1) PyGtk 455 , 2 H1 James Henstridge S2FL) . BRI Z% <http://www.pygtk.
org>,

7.2.5 Kivy

Kivy @—Fhis 15 EUEH P A, [l SR i #5248 (Windows, macOS 1 Linux) PAKFE 8
(Android, i0S). #%PE{if] Python Fil Cython %5, W] AR —FR 5 H 15 .

Kivy & H Hi B FRE R, B MIT ¥Rl UE 4.

7.2.6 FLTK

the FLTK toolkit fJ Python 41 /2 & Fp A1 T G5 K H B IS 15 % 11 &R 48, W PATE the PyFLTK project
EEREVIIPREISE

7.2.7 BjikEDE ) (OpenGL)

X+ OpenGL #8%E , 1i§Z: [ PyOpenGL.

7.3 £iWkee Python 1) GUI T H2 A EG LN ?

1 15 %238 PyObjc Objective-C bridge, Python 27 A] A ] Mac OS X 1) Cocoa J% .

Mark Hammond [ Pythonwin 35— RN (MEC) (13 1Al —A~48 K 2 4 B i H] MFC 2811 Python
5 i) Python i FREREs .

7.4 15 Tkinter ijn)di

741 EFE “&:485” Tkinter fi)y ?
Freeze (BN “UREE”) 22— Ak EIE SNV HRFER T H. 24 “WREE” Tkinter BFERT, FFHAEE
MIREE ST B T, AR AR TR 2 Tel F11 Tk JE.

— PR R 2 KRR )Y 5 Tl F1 Tk FE— [ & 1f, I HAEZ 470 255748 & TCL_LIBRARY
TK_LIBRARY J§[a/fthA T (L

AT AR EIE GRS TN TR, ok B PR B Tel A 75 B G R T . — MG Fh il
i T .1 SAM (stand-alone modules, J37#53k) , B 42 Tix distribution (http:/tix.sourceforge.net/) [—HB4> o

TE B SAM B} 4% Tix , FE Python {4 Modules/tkappinit.c FHFTH Tclsam_init () ZEAYiE
WA, H EAR S libtelsam il libtksam AH45EH2 (] B EALFE Tix () .
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7.4.2 AE554F /O FRAENTREGSALAL Tk Hipfh ?

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

7.4.3 1£ Tkinter PHEGEA TR MfH24 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

[EVHE) Python # sk AE F e L7 8 & 4R

8.1 f}-E))& Python?

Python @ — AR FE 5 . EWM R AR ARt . H[E Python B4 Z) S EINRE S, EHE
FATE— 855 v BB AR E N AR F 0 TR HE ey s B 8 N B, $14n: Google,
%lﬁl%%ﬁﬁfﬁ%%/j

PR R T B R Python FE S, DA Python ] £ 55| A ul <https://wiki.python.org/moin/
BegmnersGu1de> MR

8.2 [Elf}E] Python 2z B fe ik |- ?

AR EEBLRG 22 4% Python AR, (HNGCIHATIRG 224608, DA AT AT REAY 734 1T AR
. 4&@@%%%W%ﬁ%%ﬁ£ﬁﬁﬁﬁﬁﬁlﬂﬁ%Eﬂm,%Hﬁ%ﬁ%%@@%%%ﬁ
24t .
'“*ﬁﬁmﬁﬁﬁﬁﬂﬁﬁ¢7 EVA Python i 75 48 53 [ H.Z2 %€ Python. A #FZ MBI IE HI R,
1ie GUI R 2 A8 frl IR A A E R [EAR

o BB Windows [ LB 3¢ Python. #Z H BT SCHFAZAS, FRAMASEN HP B s T it 2
%¢ Python. HAHY HP 43P T HARXUZ#EIH Python 3 5 %5 .

'#%ﬁﬁVWM?A,%WiMm%XﬂF%LMM%ﬁW$ﬁ%§%B%m;ﬁ%%%@@ﬁ
HA LR HE
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8.3 &t 147 [MkR Python 15?

T ELHE Python 1247 AEE

Fil ANA/INLASE T Python, 1] AR MRS T . Windows fERE R G, sl & iS4k 5/ ks e
KMEAT L

7 Python J2 75 5 =7 LRI AR N 2 485, nl AATRRRR, s /IO i M AR 2N vk IR H L
7o PRIERZ BT M T A S 22 e D e i I E A7 (I Python H

WA ARG B L4 Python, NEERSERE . BRI S 548 T AR R RO, 7 ATTRRE,
i Python #8857 1 T BAR U VA IE RHUAT . BB Ml R G 5 FR OB BIE LE 1
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APPENDIX A

o

AR R

-
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 AL EFEARHEE T, B 1ib2to3s At THSL A M AN Tools/scripts/2to3. L
2to3-reference ,

abstract base class -- IR AR MRIAEFFK ABC, J&Xtduck-typing AL, EHRAL T —FhiE S DR HT
FR, A T HAE I G0 hasattr () B TRMECERUISHIR (IR BEA ). ABC
FIATHELT2E, XAITFARGR B A, (HAMIAERL isinstance () Ml issubclass () Ak
Al DL abe i SCRY . Python H A 42 N ERY ABC HH TS U451 (F£ collections. abe
Herp) . 5 (78 numbers B U (FE 1o Bk ) S AZH SRS (7E import1ib.abe
B ) . ARATDAREHT abe BiboRA1E B 219 ABC,

annotation -- b7k KIKP|IRAALE . KJEM. RBUESHORMMERRE, BB LA REM.
SRS B AR AT I AN AT DT, HA AR B S Jm MR BR B AR TE 2 70 AR . 2 Bk L
M __annotations__ 4FikJEMEH.
2 Wvariable annotation . function annotation, PEP 484 F1 PEP 526, %t WINHEHH N

argument -- 5 7EVE ) BREAHME L function  (Bmethod ) WH. S84 FWifh:

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=Vi%I%} 4 7 ¢ bufferobjects I H §E G U C-contiguous b Xt 4. XMW H
bytes., bytearray Ml array.array ¥4, VANIFLZEE memoryview X%, F1HNF 4
AIEZ R AR B E P R XS E AR R . PRAE N B SO ARGl B T R R A
SRR BN AS I O . X RAE SO T AR AT TSR . A ARG okt
ZIBI 45 bytearray PAJ bytearray [ memoryview. HABRAEER —#EHIBE T A
AIARRT G A R—RE) s X636 bytes DA 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 .
FATISIE A F 0] DATE dis By SO R R .

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

class FHRAE FoE OSBRSS WA SR 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 -- PRt VHEEE THIREHIE — BB . THIRE AT DATERE— St A e — B . B2 AT A
EHFZARPS EFEA L BHMKE . BfI1E asyne def iiHREH. 0L 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 #iFEiE S HTESEIL, F python.org % . "CPython” —i] Jf] T-7F s BRI 52 5
b5 BB N Jython B IronPython AHIX 5.

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(...):
f = staticmethod (f)

@staticmethod
def f(...):

FURFAOBL IR T, MR ILFHGET . A7 XARGERIS TR 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

A KBTI IR TS I35 descriptors.

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
i hasattr () KB EEAFP JRft.

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 -- kX T PUK HEAMERTEERIC. a5, —NFERAG R RB RGN mE. 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
{HIY RIS . 2. 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
Eiﬂ?‘%é’ﬂi)‘il‘tﬂ (BlanbriEs A/t . WA IX . BT, SE%%). SUENSRMpRRh
;ECXT}— E‘ ‘/‘Iﬁo
SEBn b SRR R SCERT S SR IE = Bt A S, ek — i) U DA LR . BT O E
SOAE o B, B SO SR HITE 5 U2 open () BRER

file-like object -- SCPFHRIRF G file object {[H] SLin] .

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 E B I AR L function —77
5% variable annotation 1 PEP 484 %} W I GEHEIA .
__future__ —Fp i, FIRART DR R B S M AR AN AR B S R

Wi A __future_ BIBIFXH AR EOR(E, AR ARE R BT s e gOmATE = A S AT I
ILVSENN
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>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection -- L3[Rl FEHOR TR AT A A5 RIS #E . Python &340 5 | AR —A R ke
WANFTREAEER | B PR ER 3 RS R A TR I g o WTRAET T oo Aok fs il 3% [ i 8%
generator -- ZERREY R[] Ngenerator iterator AL, BB RARARGEE R, AHESHET HAHE yield
FERAPAE = E — R VAL for-TEFRAE H B2l next () BRELZE—IRHL.
W R TE A AR, EAEREEE S T T RE 248 AR B E R E . WERFEF LSS L, iF
it FH AR ARE G
generator iterator -- 2l K ESERES generator BB A EIINT A .
BAS yield SIGHFEHSFAEIE, CELHIA BRI TRS (BFE R B AR ry 1547]) . M4i% £
A 2SR BT, B NETFA B RS AT (X5 R IR T e 3 8 eR 4 22 5RO ) -
generator expression -- /B RIE R IR B —MERINFRIEX . EHEREMBGE IR EHHH E X
T— AR W for £A], PAS—DWHEN 1 F4). PURE RIS HINEREAE L
—ZRS{H:

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

generic function -- {Z W& Sy A [ ) 28 2 S B (] 45 1 14 22 A R 00T AL B e 8. 38 D I 2 o 9 2
SRR A R R B VR AN S B

YWiE 2 Wsingle dispatch RiEFESH . functools.singledispatch () #EMigsA K& PEP 443,
GIL Z:W.global interpreter lock .

global interpreter lock -- 2 Sy REST BT CPython fRRERR T R B —FOHLA], B W PR [A]— i 2 A — A2
RELEANAT Python byrecode, MALHITE T B EXT SRR ((14E dict SGEHEBNERA) HMIF LU
ka2 4x i T CPython SEBH. 2 BE MIRE R I B (S AR A 2 RIS AT BT 68, AR DU
PETAEZ AL PRES BT

AN, SRR P B =07 PR T R AR IR AR BT R TR AT VT SR 2R 55 G Hs 4 e A B RR
GIL. BtAh, fEHAT VO R B2 2R GIL.

Bl (PAREAS AR R Bl i)« B iR MRS MR, Fhixss
PP 10 FA AL PR AR O T RO PEBE o (5 ve R Ak BB ) i iR B AR AR S A %, AT
MEDAZEF .

hash-based pyc -- A& W37y i) pyc X5 IS U5 SO 4 e i (BT A S5 S 08 e g T A A ROvE i 7249 %
ZAF M. 2L pyc-invalidation.

hashable -- W[y — /N3 G2 e A (B R AE LR dy U N R B, il e A (BEfREEA
__hash__ () Jiik), FFAIDARFAMXS RIEFT I (ETRERA _ea O JiE). AIIGAXIGR AL
AEAT IR IS A (L U RR S5 SR A ]

]G A QA X SRRSO SR SR B I A BT, PR DAk S B A A A PRS0 s A fE

KL Python H AT AL P EXT QAR T A ¥ AIARA gy (BIAns)Rer i) FEORW A A
A gy (BIANTCLLAN frozenset) A4 EATIRTTR Y AT Wa A IR A2 TG A1 . 1P U2 <L
XRBINR AT ENTE BN — @& A HE (RS A C ), BRI ) A e 5
TEMNH id0) .

IDLE Python {J IDE, “£18JF K524 BB HIFEC4HE . J& Python ARt K AT At B B A G 25 A1
SRR SR R

immutable -- AREXF R BAFEE RIS . AN ROFERT . FAERATCH. AR RAGER
A s ARABAAEAE—ARFRY R, T ARIEFTRXTR . EATER 28 RS A (R Ly e
TR, Bl e i 6
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import path -- S AW HZAME (B4 248 ) AR, SPREBpath based finder KA,
SFAH. EFAR, A EVREFKH sys.path, (XK ERUEATEER A FHEH
__path__ J@fk.

importing -- ‘$ A 4— M) Python AU AES 75— S A4 Python URS B 6 AL 7
importer -- A ZY AR MBRIPIRT G WXTRIEET finder g T loader

interactive -- 22 . Python i — N HAMRREAT, RIRAT DATERRRESS S /77 ot ATE ARk, SERp
PATHERELGIR . AFAWS LR python fiyd (W] DAEARI TS HLIF 46 35 B b e A0
PSRBT ) o FER LU B R BB A S i IR X A O NSRRI (FICA M help (x) ).

interpreted -- figFE%! Python —RMREALET, SZMMARHIFALET, SR I DO h T3y
b G e A T 2 AT TSR] o T R WR G YR SO T DA LR AT T A b 2 A 38 T AT SO i
Ao R INE T 0w B A R AE A RO AR R, HR AR TR g, &

Dinteractive,
L

interpreter shutdown -- fRREZTCPH 244 ZOR AT, Python MERERR-RAUE A —MEIRIZTTI BT 12 2B
BOTA M RCEIR, BIAELRAIAS T BN TG S5 . BEIE R Z WM A DI S o XA
S8 ST ER s 5 L R A ARG AT . R PR BET IS T RE I8 B A5 Fh s, P HT K
B PHRC AR R (F R B R L 45 ) -

fRREAR S SR I ERE A __main_ BUHREHRIE TIIA C 58 AT -

iterable - WIGRAIR AEGH IR P R BUTRORE S, I AM G0 B) T ELIEFFAFERI S (BT 14 st
str Al tuple) DARHESEARFFURABIAN dict, A % MURGE T _iter_ () Jiks2sis
T2 ENE __getitem () HEMAERE B E XA

AR T for PEFRLA K2 HAb T Z—DFFIRHTT (2ip O L map () ...)o 24— ]
BRXRIEASHAA RN ERE iter O B, BLRIEHZXIREEN . XFE QSN TXME
AR — MR . M ARE A S, AREEAF LR iter () B33 H CAPEARS
for WA MR A S AL BIARLEIRAE, B — IR B R fiy 44 248 1 HDORTETE R R R AF R S . &

Witerator, sequence VA Jtgenerator,

iterator - JXIRAF HORFR —HEAREIRMIAT S . ERIAERRN _next__ () ik (BURHEHEN
EREL next () FFERIEFR A, 24384 Bei ] FIRR5] % stopIteration Spi. FiX
IR PR RE I SRR, QRSB __next_ () IIEHASHRIRG|K StopIteration
Fa . EHARLAUEAT __iter_ () JPVAMPRIRENZIEACAR R A &, NIk A e 5 g alik
G, AT T HAD R GE R & . — D REMHIINSIRLE 22 R EL AN
Wi ARS . AR (I List) TEMRRRRIIHAAA iter () BREEGRTE for IR B
K7 ASHTIE AR . WERAE AR B0 R RS U 28 AR I 2 3R o] A 2 i 18 A A P e R (]
—IERENR, ARG DR

W25 B £ typeiter,

key function -- SR §H bR B PR B pR 40, 2 REE IR ] H T HE 7 lCHR LAY (B R0 PR X 5. i,
locale.strxfrm () A A MFEHFE KIRHET 20 E R HER i -

Python 7 7 2 TR AR Su v 1 68 sk B3Ok 2 il oo R HROZ 843 4107 20 H A dE min (), max (),
sorted (), list.sort (), heapg.merge (), heapg.nsmallest (), heapg.nlargest () DA
M itertools.groupby () .

AN MERECE 2. B, str.lower () AW AMEZBS R/ NG HEF R RS 5
Ab, BRI E L 1ambda FEARRkAE:, Bl lambda r: (r[0], r[2]). i~ operator
R T =AM R 2% attrgetter (). itemgetter () flmethodcaller (). IHEEH
TR — 5 DASRELBI 2 0 (50 FH B R 25 R B

keyword argument -- Yt 28 2 Wargument .

lambda i — A~ fexpression F UK AL NIRRT, RIS SAERHIIORE . 472 lambda R 40 F)7%

5 lambda [parameters]: expression

LBYL “Jofif JaBbiR” WSS . X AR 4 5 AUk S AESEA TR ] stk 2wl s A i fe 411
BERAE S EAFP J5 2AG O L, HoRp R KRN 1 184,
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2L, LBYL X&S8 “&F” Al “BREK” Z A4 A& Mse g ). filan, PAT AR
if key in mapping: return mappinglkey] W REH TIEREEAEZ 5 HABL AR mapping
IR T key T B . X ] STRTIE AN sl i EAFP Jy Ok fg b

list Python P & [)—Fsequence. BSR4 RHNFR, (HHE AT HA s 5 gl m dEsd 829126, AT
TCER BRI 24 O(1).

list comprehension - FIFEHME S 43— 91 1 4 o B 4 7632 4 1 45 91 e — VS
result = ['{:#04x}'.format (x) for x in range(256) if x % 2 == 0] BHEK—
A0 2 255 JEFE TS EEREEOT AR (0x.) 3. Hodr if A ATIERY, QS gl
range (256) HHIFTAITTRA AL

loader -- MIERZY ATTMBBIRIXT Z . BUHE X4 Lload_module () W . MNERE T H—
Afinder I3[0, PRSI PEP 302, X} T-abstract base class i]Z: |, importlib.abc.Loader,

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

mapping -- W5 —Ff SR R B A FIF 9B T Mapping B{ MutableMapping fifi 42 5 3 v it # &
HHERIERIT R, B2 T AFE dict, collections.defaultdict, collections.
OrderedDict PAM collections.Counter,

meta path finder -- JCEEFEEEIREY sys.meta_path B R IR B i) finder. JCES R 25 Spath entry
finders FEHE RPABFF AR

{EE importlib.abc.MetaPathFinder [ GBI ETITSLIAI T

metaclass -- jLJ& —Fp I TEIEEMZE. K LEETHEYL . RFEMMMERY|R, TR MTHEZ Lid=A
SHOF RIS . K7 T D R0 A S R ARt — B SEEL. Python PR Z ALLET
AIPARIEE B oo KERs I FOKEATR ZEATH, ES TR I, Jon] S A i o
IR % . EACHEMA TICREETIN HE . It e gaid. SSaasl, Lk
HAVF 24T 55
2% I, metaclasses.

method -- Jj ik TEFNERE LATeREL . WERAE AL LB — A BRI, 5 ke 2 SRS B 4
Ve N HEE—A argument GRHE 4N self). S W function Fnested scope,

method resolution order -- Ji LSBT 7 VA MR T 52 70 2 4R 0 A 8 R TR B i Y e IS U
T AA Python 2.3 J5 iy THREE 2.3 BUE Python T i AR S BVE I .

module 61 % 2 Python fURS)—FELAUNfr. A BEU LA e O 4425161, 763445 Python X4
BESKTS iimporing B/ Python .
5 Wpackage.

module spec -- BiJu bl — A ap 2 25w, HPhaE Tk X FAEE. & importlib.
machinery.ModuleSpec [SLH.

MRO = Lmethod resolution order ,
mutable -- RIAEX} 4 WASXF RO DAFEH: 1d () PRERREDE SO N MO HEUE . 53152 Wimmutable .

named tuple -- .4 5cd] ARify “HALH” ol {l MK EHoud, FHHHHR RGO RERE# N 4
PRIBYEARDT BB . ARSI B SIA w] e A H AR

AR ERI R T A4 T4, 935 time . localtime () flos.stat () BB, B HITR

sys.float_info:

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

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

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

Fe B4 e R EIEE (B0 FIREIB ) o teAh, B A L E X tuple 4k
I E XA RFB 7 AR, XFERRT AT TS, si& M T KA collections.
namedtuple () A, J5—FFRBESRIN—LF T 945N B 24 i a rEis .
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namespace -- iy 4245 [1] iy 4 2 [AR S B IA T . 2 SEA TS 2 RFNER , AP iRE
A asa] (FETHEZ W)« fin s 23 (B L B 1k 24 i 28 ok SRtk . 54N, P4l builtins. open
5 os.open () A4 H W4 2SR K5y g 2 6] 3038 1 A IR S S BROIR A R 2Ok 35 B
?féf%ﬂiﬁ‘f‘f%ﬂTfﬁ?F@ BN, random.seed() f itertools.islice () XFhEHEIM T X
SEpRUE R random 5 itertools BIHLA HISEELN) .

namespace package -- iy 4242 M{L PEP 420 ir5| A f—M {0 FVE R A8 package , 1y 45 25 [ A0 A]
AR SRR, HAlid I X Sregular package ARl M EATRA __init__.py U,

FHAIZ Wmodule ,

nested scope -- ﬁ%ﬁffﬂi‘& TE—E SCGEENE | ARG ). BN, 7659 —EREZ WE R T DA
S HBIE A . W EREE B S XTS5 | A RO X AE TR SR As R e S AR 2 PR T
WZ1E . 2, é}%ﬁaﬂﬁli%’w?ﬁﬂﬂ?éﬁﬁﬁ% S[a]. #if nonlocal FEFH NFE
NINZAE IR

new-style class -- FiAF X T H i 9 T A B2 R B IHFRIE. 78 5550 Python it 4
H, A H KR @?ﬁ}ﬂ Python 3417 88 RIS 451, B0 __slots_ . IR, HRAEJE M.
__getattribute_ (). BHEMESHESE.

object -- X4 AT HAG RS ( Pl ) PAKTIE XAT R (i) M. object 2 AT new-style class
s U2 A

{0, —Fh Al 40 & PR E B8 ) #2401 Python module, MFEAR UL, A _ path_ JEMEW
Python #&Ht .,

Y52 W regular package Fnamespace package.

parameter -- JE£ funcrion (B)77E) @& PSR, B E MBI AEEZ 10— A argument  (B7EHE
PR, 24 %) . AHMES:

* positional-or-keyword : (i BB IR T, H#HE—NATDMERN 1L F A3 AN DA X 525 S
EAES . X REOARIES LI, BIAITRIRI) foo Fl bar:

’def func (foo, bar=None): ... ‘

* positional-only: {USROZE, F5E—HAEEWL A EEARNSE. WROETES L@ TE R BUE
MBS FRPENZIGEE A / FRPRESL, BN posonlyl Fl posonly2:

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

o keyword-only: {UFRICHETF, FgaE— " HABE T XA AN SE, UREBFIES @S
PRECE LIS AN F P& AT AN B S ETEZ N A EES 2 ii—1 * ke X,
BIANT T kw_onlyl £ kw_only2:

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

* var-positional: WS E, 5 AT AR BE I — MERBCR AL E S B R TA (TEHA
WSO EZNESHZIE). EMESEESTERSAFRHIINE * kE X, BT args:

’def func(*args, **kwargs): ... ‘

* var-keyword: WZZ KGR, $55E A MR IUE R AR B R TSR (e HAE S E 2 m X
BYSHLIG). RFES Tl S AETINER ** RE S, BIAERER kwargs.

TEZ AT DA E W b e 24, thn] DA HE LU ] e 24000 s B A -

W5 Wargument RiEFLH . 23 58 509 R %) PRYE I, inspect .Parameter 35, function
"3 DL % PEP 362.

path entry -- Y42 A 1 import path W R— NEAJALE, SWipath based finder [ B FHTE T AN,

path entry finder -- JRIEA D AAREY T — 0]V XT % H sys.path_hooks (Ripath entry hook) i |nl
W finder , BEFRXT G REIH 1 path entry 2 g AR o

iE &% importlib.abc.PathEntryFinder PA TR A LB IR ZS I SE I STV
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path entry hook -- J&AE A V81 —Fpal P8 XTS5, 6 R0 Qe & 3R e parh entry W BLH 1 500 fiE
(i [f] sys.path_hook ¥ FER[E]—" path entry finder.

path based finder -- 3£ T IRAERGAL RS EROAR—Fh U382 & 3855, AIFE— A import paih WP FRAR L,
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X ZLEE T os. fspath () RN str 80H bytes KR RGEIEE; os.
fsdecode () fll os.fsencode () FIH 5 EHILRIRAS str 8¢ bytes FEBIPLEE. HATHR 2
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N
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%10, PEP 1,

portion - {4y 4R 25 (B AR A H SR N SCHEE S (AT REAEICT —A> zip SCE) . Bk X
i, PEP 420,

positional argument -- i & 54 % Wargument .,

provisional API -- #75¢ API 5 AP 23545 A7 B HERTEARIHE 2 (1) 1) J e M ORAIEZ A . Sz 11
IR DA N S A BORUUE , (HHBEHGRC R &, SnT BB O I 8 1 8 A 2
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N R TEH ™ H BE A PR B B R B A 0] BE 23 ik B
BIEE 2 X APLRUL, 15 NI E Bl SR mfd 587 — A A B i A
FR LR e el B —Fh ] S A AR T %
IXFP AL TR AR SRV AR PERP AN IE, N 2= TR0 R KA BT BB B IR . T4 I PEP
411,

provisional package -- 5 {0 Z: Wlprovisional API,

Python 3000 Python 3.x %l MMERR (X4 FHERAS 3 i R b @ LI S L 1)« A
AR SN “Py3k”.

Pythonic $&— /> 1% 5 — By At S S 855845 T Python 153 i35 9 KA AN 24, T AS 2 ) HfiE =
T AOAE & Sk SE A . BT, Python Y8 ) KU S2 8 ] £or 1B IBFR 34 J— > n] A%t 4
HIFTA ICE . 2 HAMIE S A XA Z5H, R A 2GR Python il A A If & 3% ] — BT
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for i in range(len(food)):
print (food[i])

TR I A B 575 B Pythonic (77 4k X FERY:

for piece in food:
print (piece)

qualified name -- g #88 — DMPASUS RO AFR,  WoR MBI 4 J5 1 3 iz e SO SEAS 26
PREREC VR “BEARY, M OE LWL PEP 3155, X T 2RI E 2, BRE AR SX SR 24 F5—
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>>> class C:
class D:
def meth (self):
pass

>>> C.__qualname_
) C ]
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>>> C.D.__gualname___

'Cc.D'

>>> C.D.meth._qualname___
'C.D.meth'

295 T 5 A, 7R e & AR AR N IZAR I DA S BRI B B, S H a1
A4S, Bl email .mime. text:

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

reference count -- 5|15 PR EX Z 05 R GE . 24— D055 TR R, B 5 R
BOREC. 51 O Python A5 Sk il & @ AW UL, H'E & CPython SE)— 1 X4EICE. sys
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regular package -- TR 4S5 package, BB EAH —A _init__.py SUPFIH K.
2 Wnamespace package ,
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collections.abc.Sequence R RHLKEN T —NTEEEWEND, BYfE __getitem__ ()
len_ () ZAMNNUHNT count (), index (), _ contains__ () fil __reversed_ (). L

VLY TR AT LA register () JRaHIEN .

set comprehension -- B2 G A0 B — AR AU G 1 B AT B Ay T R IR IR ] 45 RS G —Fp K %
5yk. results = {c for c in 'abracadabra' if c not in 'abc'} KA FFERELE
& {'r', 'd'}. &0 comprehensions,

single dispatch -- YispJR —Fhgeneric function 73JRIL, HELHE T A SR ZEROREREN -

slice -- Yy 7 HALE T HEE sequence B—34r RS . Y1 R 2l at 8 FARbric kBl m, 6 (1 +
R ILNVAE B4 RaEs, il variable_name[1:3:5], H¥EE (Fhn) FRicrEN TR H
slice X%,

special method -- 5k Jj i —Ffy Python [T AR5 vE, JH RS FaAS 2 AL AT 4 5 5 A1 0 Ak o 25
o RN EM AT E RECBURRIZ . R AR SCR S W, specialnames .

statement -- i 4y 15HRFEFEL (—AMUE “H) ARSI, — B AT AR — A expression BN
B FEEFIGER, B0 1f, while B for.

text encoding -- LRGSR X HI T Unicode A HR gk 7717 2 Y A2 -

text file -- SCAR LA —FhEBAS LS str MR W file object. 8 H— > LA SO SE B 15 18] — 4TI ) 717
R T B Ak ext encoding. SCASCAFI B FAFEASCAB (" 5k "w') FTIHFAY SO
sys.stdin, sys.stdout PAf io.StringIO M.

FiGZFbinary file | fRAEWEIEE F 7 Bt 2 HISCENT .

triple-quoted string -- = 5545 R = NELNES (7)) HEHSS () M. BIIED
e LS ERESH A5 S FA R A AR, (HREAZR L. BN RFIREF RN
EARGEE G SHNE S, F H AT AR A7 1m0 To a6 AT, AE9n S SO 24 S IR Bl
Jii P

type 237Uy iE—A> Python X} 4 @ T4 MIE; MM LA R — R, BHEEX S A7, AT
TR __class__ JgMk, gi@iliid type (obj) HRIKHL,
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type alias -- R4, —NRAUAG R S, B 2B 2R AURE 454 E AR IRAT .
R VE R R AL 2 2 2/ . il

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) —-> List[Tuplelint, int, int]]:
pass

A DA G Ry Al e

from typing import List, Tuple

Color = Tuple[int, int, int]
def remove_gray_shades (colors: List[Color]) -> List[Color]:
pass

Z L typing fll PEP 484, H oAyt Lo R LR fil 4 .
type hint -- JRIEfE annotarion AR FJEIE . BRETE S BOR M 1 E UG 2L

HAEMRT T, Python RERELE, ILH AT AHEAS S AMT T AARIE T , I 7T by IDE 5250
OB 4 T

SRR KB R B R A typing. get_type_hints () KM, {HEHAE
BT A,

ZIL typing fll PEP 484, H A Xt eI RERYTEAR 4 o

universal newlines -- jli HI##t47 — M SO 2, KA R BT RS8R AN T4 AR - Unix 17
S5RZ5E " \n' . Windows [ ' \r\n"' PLIIHA Macintosh [ 27 '\x'. £ PEP 278 il PEP
3116 fl bytes.splitlines () THEHEZ HEVH.

variable annotation -- bR AR E B IS B M annotation.,
AR AR B RSB PR, A AT Bk R A

class C:
field: 'annotation'

SRRl PO R 23w BIANA N AR B int JERAY(H:

count: int = 0
AR B BRI VE YR B RN AR W, annassign — 7
%% function annotation, PEP 484 1 PEP 526, H 3} LT EEA R4k

virtual environment -- MESIRBE — Bl R A VMR B RISATINERET,  FLiF Python [ R AR A5 245
FIITE Python 73 K AL A2 THF] 7] — R 58 izATHY HAD Python B HIARF 19T .

FHZL venv,

virtual machine -- JEIHL — & 56 WAL AF 2 T E AL, Python KA AT $HAT S5 g 1354 T A5 B
H)bytecode.

Zen of Python -- Python Z#fi 51|} Python ¥ Ay RN 53724, A B TH#S 4 X fiE S . &F A
WA ATTERZ B R AT i A”import this”,
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* Fred L. Drake, Jr., J5lf Python SC{ TR AR M RIEE DA R — K EIAHI1ER .
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appeENDIX C

JEE 52 B4 A

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 =

Wil GPL 359K 20k 2 Python 75 GPL F %7, 5 GPL R, JiFA Python ¥ i EAS fLvF () & 5
JEHIREA, TG TFURBF I T 8. GPL 280V T E 1% Python 1T A5 JUEAE GPL R A Bk 45
BT (EE VR
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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 AT SCRS ) V7 RT R AR PSF 38 #T 12 703

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

H2e0 &7 Python FRAR @ BT AR VIR . XEEVFal S S5 MVFI]Z TR —FFH . A Kk
VFATHYAS S8 BB A5 S B T4k b 0475 7T 575 35

C.2.1 I J- PYTHON 3.8.19 Ity PSF ¥ n] [lpi%

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

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

3.8.19 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 3.8.19 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 3.8.19 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 3.8.19 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
3.8.19.

4. PSF is making Python 3.8.19 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 3.8.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.19
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—RESULT OF
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MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.19, 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 3.8.19, 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

C.2. ARSIl A M Python AR A 87




Python Frequently Asked Questions, %%(E] 3.8.19

(R L —5)

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 JlI T PYTHON 1.6.1 1j CNRI ¥ 0] fpiX

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

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

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

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

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

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

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

(N maksr)
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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 JiI'J- PYTHON 0.9.0 % 1.2 [y CWI ¥ nl Hpi

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 3.8.19 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 Wi ARG P nl 50

A2 Python K AT AR5 =7 RO VR RTRIECEN B, 0 B N 5 B LR IBTIS R Y
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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 /)

. AT REMA AR e B (750):

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 B (fi ] getaddrinfo () fl getnameinfo () PREL, XL AL ¥E WIDE I H
/Iwww.wide.ad.jp/) R EESE SC R,

(http:

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 &t vl 55

asynchat fll asyncore A4S DA R EEHH:

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 BiREE DL T ERR:

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

(N Baksr)
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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 firitiks

trace FRHALE DU A EA:
portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx
http://zooko.com/
mailto:zooko@zooko.com

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

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

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

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

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

C.3.6 UUencode 5 UUdecode %

uu B 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.

(N Baksr)
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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 Al

xmlrpc.client S PA T EER:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. 1IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.8 test_epoll

test_epoll B EHLATFEM:

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

(N Baksr)
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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 BT kqueue (142 ML & AT FEH:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

C.3.10 SipHash24

Python/pyhash.c {4 Marek Majkowski’ %] Dan Bernstein {{] SipHash24 ZERISEH . BERAEPAT
FE

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

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

The above copyright notice and this permission notice shall be included in

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 ML T CifEFH ) doa F1 strtod BREL, T4 C iF 5 HOBURS BE BURN 4 FR A T 40t
Hi David M. Gay [ [f] & SCHFIRAR TR, S04 HT AT A http://www.netlib.org/fp/ Rk, 2009 4¢3 H 16 H
For 2R B A S A6 SCAEL 25 DA UBCRIVR ] e B

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

*

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

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

* % o

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

* % o

* % o

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.12 OpenSSL

WEREAERG T, W hashlib, posix, ssl, crypt BH#H] OpenSSL PR mtERE. ILAh, WEMT
Python [#] Windows Fl Mac OS X 2462 /7 il 8t 45 OpenSSL FEf¥#5 D1, Fr AFEICAL 51 4 T OpenSSL
A[YER$E 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.

*
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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-core@openssl.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).

R T S A R S e R S N S S S S N S S e R S S N S N S S N S N S S S N I i S N

Original SSLeay License

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

by Eric Young (eaylcryptsoft.com).

*

*

*

* This package is an SSL implementation written

*

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

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

The licence and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.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 il & T/, B _decimal WiHHSE 15 libmpdec 1) #4
DUAS R

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

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

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

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

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

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

C.3.18 W3C C14N i £ 1

test fi (lib/test/xmltestdata/c14n-20/) 1 f{) C14N2.0 MIiRXEA: K J5E+ W3C B https://www.w3.org/TR/
xml-c14n2-testcases/ , FAHE BSD {F0[F (=4&FM) K17:

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 condi-
tions and the following disclaimer in the documentation and/or other materials provided with the
distribution.

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
”AS 1S” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC-
ULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
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CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EX-
EMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PRO-
CUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABIL-
ITY, 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 F1i&E 26302 -

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