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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]
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PythonWin is a Python IDE that includes a GUI debugger based on pdb. The PythonWin debugger colors breakpoints
and has quite a few cool features such as debugging non-PythonWin programs. PythonWin is available as part of pywin32
project and as a part of the ActivePython distribution.

Eric-2 PyQt$} Scintilla H 3 AXZAEE 7]wto g 5= IDE Y th
trepan3k is a gdb-like debugger.
Visual Studio Code is an IDE with debugging tools that integrates with version-control software.
a# 9 g AE T B2 4§ gol A IDE7}F 5 Yth theS T3 o
* Wing IDE
* Komodo IDE
e PyCharm
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Obviously, freeze requires a C compiler. There are several other utilities which don’t:
¢ py2exe for Windows binaries
* py2app for Mac OS X binaries

e cx_Freeze for cross-platform binaries
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>>> x = 10
>>> def bar ()
print (x)
>>> bar ()
10
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>>> x = 10

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

UnboundLocalError 7} &2 g+ t}:

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

UnboundLocalError: local variable 'x' referenced before assignment

ol AF oA o] YT o], s A 7F 2 A5 o) TS A (local) ©] F AL & F A F 2 of| A v 35
ol 59 W& 7He] 7] Wi Y Uth fooo] miAwF -2 xo A S YR, Autd Y= o] & A Y
A2 AARUTH ARH o= ¢ print (x) 7F 2 7|FH A &2 AG H4E Aot & of o7}
T
18] ol A HPE A A (global) & & A A8fo] 9 f A5 W pof A~ T4 T
>>> x = 10
>>> def foobar():
global x
print (x)
Ce x += 1
>>> foobar ()
10
o] YAIH HAA (ZHad A28 A e RHACRE FASH A3 Ge]) AAR 9 F 2720 gl
W9 ghs SRS A2 A71A1717] A8l 28tk
>>> print (x)
11
nonlocal 7| EE AHESte] SHE 2T LA vd & T 5 dFUth

>>> def foo():

x = 10
def bar():
nonlocal x
print (x)
X += 1
bar ()
print (x)
>>> foo ()
10
11
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2.2.2 HlO[’MO[AM X|Hat M H40f Cet &2 FALIT?

shol Aol A, F4 ol A F25) 7w she Met BA4 02 AUk Mast @4 BE W oA A
A o

Ze s, WA oz Aol om AelE A gk & A Yt
A 23 91 44 AAe 5 ool Gueh G o2 U Wi global § 875
SISl e S Ao b A A A A 5. o], A o] alopare] 6T, 4
global® ALEEH BTk W3 B4t QT o w52 74 R oo e RE A2E Ao Ao}
T o] EBL R4 AWel7] A% global A HEHS FEE T

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

1AL xr 28 AL 5719 YT THE A AES AFTUTH BE W, 21710,1,4,9 3
A% o4 5 dgth 2o, AAE AESY BE 162 MaHaTHs :

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

o] = x7} kol 2] (local) o] oFu] e 1% 23 3ol o5 of 7] w2 ol WASHH, Yrisk B2 F wh AA 2

ol
AUt —AE w7 obduth T2 o] ZoA, x9] g2 40|22, RE T4+ O]xﬂ4**2,f 162 3}t
Ut 9] g2 WAst grte] 237t o GA WA H = l%EENﬂEﬁJ§¢CNAQG.
>>> x = 8

>>> squares[2] ()
64

o] £ st d, Frhol el A Q1 ol e Asho], A x9] gholl o oA FEF D 27 AsUth:

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

A7) A n=x= @rpoll A1) A W5 g W5, F2o) AT AR x 9 2L 7S
o A 4H8 Utk o) no] ghol A WA ekl A 0, 5 WA A 1, Al MAGIA 2 So] B o vl T weA
7 i o)Al ke A7E BAF T

>>> squares[2] ()
4

>>> squares[4] ()
16

o 57

ol e 3he A o] e} Ak ol = A gH U Th

rlo
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d Z2 I YollA BE Jtoll AR E FHet= FHAQ S S BE (FF configt} cfg et
= EE A config EES YXE 37| 3H EUt);

AEd
;1
| w2 oll, 25 Aol vk a7

_,d
o|r o
__o&
2}

i o,

=2}
N
(o H
e 1l
1o
ro
[»

r
[>
rlr
to
i
ok
id
llu
N

T2 BE 3l o 2syn
config.py
=0 # Default value of the 'x' configuration setting
mod.py:
import config
config.x = 1
main.py:

import config
import mod
print (config.x)

e o, BES ASIE A AZE AU A 2AL A% /2P

225 REONM AEZEE AESh= (2 Atel) = RAULITN?

QWA 02, from modulename import *& AHEEA Rl L. 297 SH JEE Sl 2o o) F B
o] oj A8l A a1, A (linter) 7} H o] = A ¢k o] 55 #ASH7| 7 AR oA YTt
QW RO BES JEE AL, 1R 1 TEo] B P e BES W) 1 B E 0 B0
snzol eAol U ES A2+ YnUrh @ 2ol o YEES AL RE AXES A
Fobsha A ® 5 AT G 2] o]l AEEE AS A S 3712 @ ALS T T
O M2 ZES J2E 3= 2o F5Ud
1. E& o888 BRE -9 & E9] sys, os, getopt, re
2. A2 ehol B 8] & (3o %1 9] site-packages T HE 2] o] X H EE A) - o & ] mx.DateTime,
ZODB, PIL.Image 5.
3. WRolA ddE 2E
<8 UTE DY PAE A QEES Pt Zeh AR o) 5o ok 4= 497} 9141 th. Gordon McMillan
2 thest 2ol waGITh
T 2§ 25 (import <module>) F A9 AXEZ ALZSIH ¢S YZEL= AIF U F HA
EEo] A HA 59 o] & (name) S %2 8 11 3} ((from module import name) ) ¢ E E 7}
HAAS o Joed AUt A HA REo] F HA BRES YXE st+= FolgkA A AR
2gol oL ob AT+ 9] WE Ao
o] A%, 7 WA REo] st oA R AIEHTH, AZEE T T E HFA o5 5 dFUTH
AXEZIZZE o, A A B9 27371455, - A RE2 dZEE YT s
H BEo] ZWE EXH JYZEE ZEY F 4 oA e X2 2 o] Fsllof & & s Uth o]
A%, QW Sol A BE BES JRE s A0 5o e S5 ATk o] A9, % ZAE 54
SEoA SHIE RES JEE st ol $L AE o
THJAZEZ FFAY REY 27 A S0 Y EAE N A= d 2T wivh T FY W
B P A ARER JEES §IAAL. o e mead A Pilol el Be AEEsL DR
e W 53 §EFITh BEO AT BB ASE W JEES P42 §71T 4L FE AwT

N
N
I°
0z
e
o
—
—
w
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o) 590 W1k T8 AP 21V EL AU of F52 AAT RN L

def foo (mydict={}): # Danger: shared reference to one dict for all calls
compute something
mydict [key] = value

return mydict

ol & Aw =&Y, mydicto] @ FEol 2dF YT F HAE, foo () 7FAFH 7 A FE o,
olu] Y=o = =2
X o

>
i)
ook

N
R=)
rd
=
=
Q.
t
N
N
r
=
Lo
o
g
o
kel
i
9%

55 35 5F0] RGO A AAE BE Ao AUtk 237 HA Utk 3471 5o ),
71E ke A5 @ A wEo Ptk o] A S sk ol Y AM L AAH Y, Bl e F%
22 o WMRE AAE R P

g olof wheh, 2t FAD, FE W Noned} 28 B9 ARt WA dAFUTh AU, P e D Sehs
Aadasl e b AR E WA Edael e 5 UG

o] 7] :

def foo(mydict={}):

A o] FA ANA L

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

L o
r 0
o
o
rr
NS
o
R
£
)
N
o
g

Q

3

o

S)
=
G

# Callers can only provide two parameters and optionally pass _cache by keyword
def expensive (argl, arg2, *, _cache={}):
if (argl, arg2) in _cache:
return _cachel[ (argl, arg2)]

# Calculate the value

result = ... expensive computation

_cache|[ (argl, arg2)] = result # Store result in the cache
return result

BTN SV E 2P A A

et

ST % QYT AR AT
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2.2.7 Bt S0M CHE &2 MEIFO|LL I} E D7 HSE TESI2{H 012 A 3lof
SH_| 742

59 ARG B2l #9} x+ A YRS ALEBEO] AAEZ SR L; o] AL A AAE FER, 7Y =
AAE BV 2 AFFUTH 18 g #9} o+ E ALES] O P55 SET ) o2l AAE AR
T A5tk
def f(x, *args, **kwargs):

k&érgs['width'] = '14.3c"

gk%, *args, **kwargs)
2.2.8 QIxIe} ODi7HHL,2| XI0|-EE2 FAHULI7?
)R @4 oo dehte ol o2 Jels e whd, oA B8 TE T ) AA 2 Yol AYE s
FUh ARG E Frhwobsd 5 gt A4 FS F AU Th o E Sof, b3} 22 B4 el

FARZ o

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

foo, bar R kwargs= func® W/l YUt 28 funcE &S, o E &4

’func(42, bar=314, extra=somevar)

42,314 9 somevar 2 AAY Yt

229 2|2E (yE HAS W 2|AE (X & HZE|= 0|f= RFNYULI?

+A]

]_

i
ny
ol
(g

e 2 1E

[]

= X

>>>

x

>>> y

>>> y.append(10)
y

>>>
[10]
>>> X
[10]
yoll 845 2718d xE WA = o] f7l 23T A9 Ut
o] 275 M= F A 847 A5 Ut
D HeE 9es AAE e 7lE ol dUth vy = xE £33 g AE AFR S BEA GH Ut -x
7V ZzEE AR e AAE A2 A He yE S5 U ol= e A (BlaE) T A, x &
y 25 I A4AE Z2eS gugyrct
2) BlAEEZPE UL WSS HAE 5 o= =9 Ut
append () & TS &, 7}H AA S L] [1o]A [10] 22 HAHJAF UL FRHSVTEF 53
ANE F257 W&o, F ol & F o= A2 Agsteet=E 39 g (107 o AA
thAl B3 AR S xof th Y sHA
2.2, Al 210 15
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>>> x =5 # ints are immutable

>>> y = x

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

>>> x

6

>>> y

5

o) 29 x 9y B e 22 ek AL B4 UG ol A4k 2ol W ROITL x = x + 12 FAY

) = S7HNAA B 5E WA skE Aol obd Ut tiAl A AA (B 6) & WEo] xoll A FUH (5, x

7} %‘ZE}% A S vhgyth. ol Y Foll= -+ 71 AA (B 645)9} ol Fxol= F Y MFE 2

FUth(x€ oAl 62 Fx8AIT y= o] -3] 55 F2Fuh.

a7 **(O%l E°]y.append(10) Zy.sort ()< AAE ARG SA T FHH 02 FAG A2 & £
5 o2 ghol oA (183 FF gho] B e

A

y + ] #sorted(y))& M AxE vEUTH YubA 2
73%01]*1) ﬁiﬂé ke 6}“ H A E = Noneg WH&sto] 7 7FA] 7@ 9] AAte] &5 5 A == T
webd A4 E y.osort () 2 ALy LA ARLS A o o
Z2 O GA s £ o g7 HAYFE S T
I 2 Aol uiul 2 ol wet o T8 2 3 7hA At ;'EH’V} UFUTH S Y At
2L A& E0, t=t Bl2ES HASARL FEolU AT Pl FHEUTH(a_list += [ 3
ch-'a—liSt'eXtend([lr 2, 3)}EEdtL a_list s 5} VQ,some_tuple += (1, 2, 3)3
some_int += 1& A AAE A5Yr}.
g A

« 7k AA (List, dict, set 5) 7 Yo, 7 54 A4S AHEdte] AAE WAt g AAE
Frote e derbHdS 2 gyt

fo <
[1

o« B AA|(str, int, tuple 5)7F YW, o] & FXR3= RE HF= FAA L2 S HA FHAWL AT
e N2 groz HEstE AAre A A 2L AH S gt

=2
TSR ARNE BEHEAS QT AT, s AT U B4 140 B AT 5 AEUTH

2210 =3 07HHLT} U= S-S ZPs2{H oE2 A sHok gLt (BHz=ol 2Bt £5)?

shol Mol A] A o A
5 5% 219) 917} o] & 7ho] o A
272 Qe 5 AayTh

1) d3e] FE2 Wbt

>>> 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)
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>>> def func?2(a):

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

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

4 WATE YA S APl

>>> def func3(args):

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

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

5 == Fga 9 20 e FolA:

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

>>> def funcéd (args):

args.a = 'new-value' # args 1s 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}

F7HA dEe] eyt Y 2328 A AY EHE AAE AR E F A5 U dE S0l &
a*xtbg A4ete o £ (x) & W86l linear (a,b) & B8t 1L b 7HFSHAAI . SHE &5

ZE AHESiAL:

def linear (a, b):

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

return result

Ee ZHE AAE ARSEA

class linear:

def _ init_ (self, a, b):

(TH& ST Aol A1)

2.2. Sy 2104 17
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(o] A sl o] A A M A%)

self.a, self.b = a, b

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

T )
taxes = linear (0.3, 2)
taxes (10e6) == 0.3 * 10e6 + 27} HE= 3= F2| &8 AA S AF )

Fe8 AR H2 PAL ot me) 1 TETE ofzk oAtk B ol gyth 2, 2HE 2ddL
442 53 AEE TR S AYTh

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

AAE oe A= JEiE Aest &+ d5th

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

o] 7]A inc(),dec () H reset () = 22 AT WS E T3k F-AH A5FUh

(@]
o]
=

Q

O
e}
=
AW

Q

(@]
o]
=

Q.

(0]
(0]
e}
Q
(@]
o]
=
it
>
ki
o
>
>
fo
Cul
oy
)
)
et

e
>,
]
-
rlr

’newdict = olddict.copy ()
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2213 AANS HMELI HEEBIRESE 6{EA s = JAsLI?
A7 Ao Felol b xof B dix (o) & ASBA SIS EREs} oA Y o) 2ol ol
S DO R B A o) OB H s R

2214 FEO0lIM A O|FS OEA &S

1
30
i
r
3

dubH oz wapatE, Aol AAZ o] S0l g7 WE 18 5 g
ol =L 7+ ]QQQ\AD} def®lclass &Y A¢& @ 73

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

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

298] o2t ol 2ol YsUITh: AAF o] o] T 744 o] Bl A AT o] YT o BE B HEE AT ekE
ol datdas o4ds] Fel2 A dadag Hugunh 2y, F o] Fol 22 ol 425 7]
oll, Ia" 2 o] FoladA b A= 2 4 gl U th
Yunew Ba) RET}EA gl (015 obopy B BRE Pt 9422 U449l (introspective)
529 g AR G @, ol QiAo A2 RAe] WAl wge] B 4 drke Az
comp.lang.python 9] A}, Fredrik Lundh = A&7} o] A& & EF 3 v]-7FE A5}
of gt o] Aol A A gt ol o] 52 D AT 22 W Lo (AA]) AHA| = o 2 2ol Al
AN ol F2 B Q1 A AR 245 U th-webA] 22 0] o B A Bel=A dohli=
LT YL o2& o] EF (0] F &) ol Al Al ] i Fol (AA) A 2+ AP T
o1z ol g0 Aol A A A ol Fol frke AL WA HEehE woA) v AL

2.2.15 H ALXe| 2M=2= ({EA HLIR?

AELE shol Aol A A4EA7E ohd Utk o] Al AL Tel s A9

>>> "a" in llb"’ "a"
(False, 'a')

FEE QAT o e BB Apole] TR o] 7] wl o] 91+ TheH} 2ol e AN Y BAAR Tk

’(nan in llbll)’ ngw

e 3 2o Wb A sk

"a" in ("b", nan)

CFFR Tl Q) AAAL (=, += 5) = TR AUtk o] B AA 2 A4} ok et Y o B8 EAY
Yk

N
N
I°
0z
e
o
—

19
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2.2.16 C2| (?:) &8 AHLXIRL &

o

20| UAFLII?

o, A5UTh ¥ e Then 2E U

[on_true] if [expression] else [on_false]

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

o] & o] stoly 2.50 4 27HE 7] Mo, dhA QA G+ =] AAE AHE S Aol sy

[expression] and [on_true] or [on_false]

.j_a]/}‘) ]-"1’—9—‘7“— ]’ ]O}Al/]q_ on true7]-71 2] B2 ﬂo‘j 1—%7}_x]uﬂ§_%% §ﬂ7}1/]"%—?—2)\%1/]q—
wabA, A L. if ... else ... A ARREE Zlo] E5 U
2247 TOIHOIA LISSHE B & TCE AT

St 4 UELINN
o},

o, AutA © 2 1ambda WO lambda® &3 3}a] £33 Yt} Ulf Bartelt 7} A 238k th-& A 71 o & F=
SH Al 2

.

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
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T QA FE o A AL dE e EYLE 94 % %"H7H A=
2] Kol A ;\}3_31._/'\_ A = -A ] A8 HsEE ‘ﬂo}co]“ St+&8 T &34,
A= G AR 7| Eo =2 uf 7o v 3 %]‘/]r/]' d & E0], divmod () &= 9 X A& w7/ HS
vholE o] = 34 ?3‘45}-’2“3/“]*‘55}%74' 25yt

mlru

>>> 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.

Mg B8 2o oAl £ AR5 A A8 QL o n T weA, 719 AR divnod () &
Z5H ol 7L A o

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

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

2.3 X2t EXE

2.3.1 167192} 8% Mp= O{EHA X[™HEHL| 72

82]/\2 Z1@’5‘}-E¢]Eﬂ,83_]zy\—%}:%oﬂo‘%%°]j—y AF }-L]—ﬂ}—rz]' <<0>>E ?:]145} 02“%“%01) EH_/F‘ <<a>>%8
A 3L (10) (1074 8) o2 AAst |, o] FA A H A 2

>>> a = 0010
>>> a
8

16745 45U th 1615 9ol 02 Fo £ol7u shwl B Th 164 24
LAY EAR AT 5 QST 8 o, shol A dE m el Eel A

K
[
Mg
B
fu)
Mg
B
=
m il

>>> a = 0Oxab
>>> a
165
>>> b
>>> b
178

0XB2

2.3.2 9} -22//10 0] -32 HISFSIL|7}?

F2i % 7Hi9 QL RIS REE Sl AYUTh ol g Ro] o AL AL, the 2L A= At

i= @1 //3) 3+ (1533
Ao U771 floor & Wkl oF U th C &3t o] 5412 WEdt =5 23810, 1 // & A= & (truncate)
Aodeei s 7 G 22 RIEAEE T 75U

23. X2} 22X 21




Python Frequently Asked Questions, £A| BH{% 3.8.12

7 A1 s joll tie AA AR At A flFUTh 37 oW, B2 A 7F Qlom, AbA A
BEZASNL & 37k>= 09 Aol ¥ F&FUTh Alﬁlﬂﬂlloc’ ZHe 1Tk, 20021 7F Aol = ot &
7FE 71 EU7R -190 & 12 == 27} F8FUTEH -190 & 12 == -102 & 1E Z1thel= W g Y

A4 A, WA int () B BAAE AFESIAIL, ol & S0 int ('144") == 144. BPA7IAE, float ()
Aoz M3t} o] & o] float ('144') == 144.0.

AUl 2 A 1nt '0144') == 1449°]3 int ('0x144") &=
string, base)+x ‘ﬂ”ﬁ e A AR B AFS-E 4= (base) &
6) == 32491tk base 7100 2 A 45|, S sho] 1] 7212 AHE o]

e 3L, (0 16425 Yerd U
AWolgld YA &84 eval () S AFL A A A L. eval () &
b %‘JEP: T AR o= RS o] Y= FolH A AET
= € HdHEE A= _ _import_ ('os').system("rm -rf

<
0]
2,
s:
m o
=
=
=
O
o
*Ermlru
ol
O o
b
AN
By
i
%
P~
P
»
o]
=t

i)

T

rO

o glo

ool
X
fu
®
QJ
rlr

!
+
30,

flo ¢, W

2

i

e

2
ofy 4 tlo
o P
RN )

2 et

A vtol i A 12% s stE 23371 oA, ol E S0l eval (109") & FFo] & o] ((0
T kA 7] W 2ol & ol # 7} 2 o

=
>
2
oo
Elw
o ¥
&

234 XIE ZALEE O{EA HEEILIT?

A& 5o A4 E TAYE (144 2 AZetedd, gy A2 str ()& } SHA Al L. 167151 8%
E2HES A5, U T4 hex () YVoct () S AFRIIAAAI L. WA Zojgo] F ]—ﬁ,f-strlngSJ)rformatstrlngs
AL %"i?‘ﬂ-’}j‘/\]_‘?_, o £ o] "{:04d}".format (144) = '0144'—3—4% St "{:.3f}".format (1.
0/3.0)<21'0.333'S A=t

2.3.5 HMIZI2|0IM 2XIE S O1EH ~HE LI

28 5 QEUth A9 2ol MUk e 39, 2Ysels g REo s ) BAIL
s ok gtk el Axel A FURE HolBE £4F 4 9t AR DL, io.Stringlo

AR Y array EES AL EHAI L

>>> 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'")

(TH& ST Aol A1)
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>>> a.tounicode ()
'vello, world'

N
©
(o]
Ho
A
e
mjo
>
oo
Qﬂ
=
i
(5
x
ook
e
=2
x
In
M
fol
I}
o
r
S
~

c EAAE B4 v FokE AU P E AEsHE Zlo) A FxUh o ZRel 2o B Aol
T o5 AT oVt gtk AYUTh o] AL Edtcase 7 ES FW We dl AHEEHE 71E
71 4yt
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 W& & getattr () = AR SHAAl L

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

class Foo:
def do_foo(self):

def do_bar (self):

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

o Bt o] 52 3 A (resolve) 3+ W locals () Weval () & AFRSHAAA] L

def myFunc () :
print ("hello™)

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

f = eval (fname)

£0
F3:eval )& AESHE =T AGIUTh £A4L ol th3t AhH A Ao Ao] Yrhd, 7
A RAGS ADste] 499 G4/ AP S ALk
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23.7 EXE0IM =8 = HES M5k Perl2| chomp() 2t S S8 20| }ASLI7F?

S.rstrip ("\r\n") 2 AL 02 23 FWMS A ASHA ¢ G s Bo = RE = FEAAE
AA TS dHYTh —rx}"d S7FEo ¥l Eo] o] 7| 2] 3 & o] A4S UEIWH, RE W £9 & T A7}

AA"E U

>>> lines = ("line 1 \r\n"
ll\r\nll
.. "\r\n")
>>> lines.rstrip("\n\zr")
'line 1 '
AWHOR G o) G EH AAEE U WY BF/ W, S.rstrip() L oW A 0T AGHE 2
253,

ad AezE sy
e Y FE 24 A9 7P AR WU BE EAE AA Y split () MINEE AHESH] S8 3
og FEHE o2 Ba3 1S int () Y float ()  AFR 5 *H‘ZV Eﬂ%ﬂ% fXP ﬂﬁi Bk A

241 W Z230| & =EILICE =& £0[2{™ o€ sHok §L71?

aRe AnAoR Y= AGUTh WA, B HE7] Aol 7|3 oF T AHFo] A& Th:

¢ A% EA4L gto) LUttt thE Ut o] FAQE CPyrhonol 8-S FUtTh
¢ AL G AAG OE 5 UsUth 531 V0 U ths S =0 el o]opr|d o 235y
« T=E FH A H L AIEF7] Aol TR AW ANA FA A Frofok YT} (profile RES
FxFHAAL)
« WAt 23 HEES A4 N AFRS G o w2 A RS 4 5 Ut (tineit BE FX).
» BT F A3}l A 3 (r gressions)—‘;: FAA o7 & ]st7] Aol (B BlaE v 718 718 S 53l)
e I AW A E e Aol F5UTh
ojZg AAE, sto]H ZE £EF Folv W2 EFO] AU a2 78 7 45 TEo =237
el i 2 2 =30 e 2 7HA kA APt
c FuelEe HwWEA WY (e HuE g For M) ZE AA O vA H A3} EHS
P AEg N E @S e 5 A5y
o 212 HlolE 2 E A2 3HA] Al Q. bltin-types T} collections REO e AHA S ALFAIA L.
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« ZF TPl BT FAVEE 7] AE 2 E B E Al o, o] H o] HE Y thE i gE o uE
7Fed ol EHUTHEAZS A+ gsUth. o] 22 W 47 433 75‘01 Cz A% Ze|ngHo
Arole Tz 285Utk A& S0, AEst2 ¥ list.sort () A WA= & ™ sorted()
T2 AL FAAI L (T8 97 TF AFR W 9] o & sortinghowto S FZ B A] 2).

o I3 A (indirections)e e+ Aol QL AHZEHM Y B 4S8 3tEF o 2
Tl FE&TAAY Fe xHotd, mr2 I & 7PL€%§HE} = ot 43515 g8 oF Fuh,
53] A2 gy vA= «1 FEf ol A 13—314@( T /MR = HEFUTh.

£ ool 388 ¢ Sl o =L dntY, v el 2 5 e =77 syt ol E Sof, Cythona
S FAH WAL ol F=EECEFoR Ao T 5 gon, gy FAFNA AT 5 AFYTH
Cython2 3 (F e % 3 o] xElo] ) S ol IEERJHZYE T o B IR w24 Bk 5
AsUth Czr2aer 7)sdd GAlo] A, AF C A RES AT o= dFUTh

T B7]

s Holl 25E 7] o)A

242 ot

strifbytes AL BWolng, ¥ 2AAL Y olof o) 7] 7k A A & YA 5] e
nEg AU Adula A m, = A8 A7 H]eo A Zolo AlFol vl & gt
B str AAE A5 A, A £ B8 AAE B2 Eo) WA ST vhA ol str.join ()

T &%= A9 U

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.Jjoin(chunks)

re

(EtpEgdgdog 384U HLF=10.5tringIos AFRSHE= AYYth

B bytes ARE FA37] 918, DA & BETE A o]ol g o] 7] (1= A4HAD) & AHE 5o bytearray
AA & Fg5te AUk

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

25 AEA (RE/E|AE)

251 RE3 2|AEE O{EA HEHEIL|7?

T A A tuple (seq) = Y AA2(AAZE, EEOHEE) E LS AR T2 FEE 7N FER
A& o

A& E°], tuple([1, 2, 3]1)2& (1, 2, 3)=4FE3%t L tuple('abe') & ('a', 'b', 'c")EAE
st o]me»o]uq ARG WER] 91 2L AAE NFE R g, AR 7L oln] FE A FAEA S
o] tuple () & S=3F= Zlo] AHF T}

B A7 List (seq) & Y AR B HES 22 TAZ 22 50 e g2ER M
oﬂaa ,list ((1, 2, 3))< 2, 31=AEStallist (Tabe") = ['a', 'b', 'c'I1EAST

[1, <4
Utk A7} Bl 2B, seq[ @] 9F 2ol AREE WhE Y TH

25. ARA (RE/RIAE 25
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S QAYAE AGHE W Bel T 4 AUk o 8
ol

O, BRI A B E wEL A A 8 S8

2.5.3 A|REAE 2d£&0F 0|E{2|0|E 5ta{™ O{HAH| 8|72

Use the reversed () built-in function:

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

o] AL PE A Ao FEFE A A AA L o EEH o] E & H Y =A9] A ARHES R T

25.4 ZAEONM S22 O{EH MHEL|I}?

https://code.activestate.com/recipes/52560/

YAE £AS AT SV, P AES FE DO D2 E ZoA AAHEA T2 FHE A2

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]

PAEY BE 247 AT AE AHEE 5 UThE (5, BF 314 s ol@) ol Zo] 5 o whE U th

mylist = list (set(mylist))

o]?

A

rlo

HAEE AFoE MBsel, 3L AAD TS, JaER HEAUTH

2.5.5 How do you remove multiple items from a list

As with removing duplicates, explicitly iterating in reverse with a delete condition is one possibility. However, it is easier
and faster to use slice replacement with an implicit or explicit forward iteration. Here are three variations.:

mylist[:] = filter (keep_function, mylist)
mylist[:] = (x for x in mylist if keep_condition)
mylist[:] = [x for x in mylist if keep_condition]

The list comprehension may be fastest.
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2.5.6 I}O|MOJ|A| O A| HHEE TtELIR?

dAEg SN L

’ ["thj.s", 1, "j.S", llan", Harrayll]
B AEE AZF 534 w4 Cut 9k A2 (Pascal) W @3} T 5 F YT 78 2 AFol H2 ghol A 2| A E
thFet Fo AR 23 5 loks A
array RE2 £ % x@or uAHYP S HEE N ES Al FSAE, S AEHG AE Y sh=
S=7F =Ytk E3 Numeric 2733 7] BHe) AS2 tFd 548 7H G {725 o ol
o

e

2] 2= (Lisp) 2B} 99| I = 2|2 E (linked lists) & Ao 2, 523 AH-&3}o] Z2 A (cons cells) S 4

lisp_list = ("like", ("this", ("example", None) ) )
Aol oS, FE U HAEE A8 £ AFUTh 974 PAT ol S FEE AL
lisp_list[0]°]X cdrof 3|3} AL lisp_list[1] ° 2 golH FArEE AL}

3=
ARG SEo} =7 Wol, B B2 sheha SA T w e of

2.5.7 CIx}H E|AEE O{EA RHEL7I?

the st ol o WA e el w B AT

’>>> A = [[None] * 2] * 3

NP ENER OIS

>>> A
[ [None, None], [None, None], [None, Nonel]]

2o 3 S, o 2 Aol ey o

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

[kl

TEW Bol 429309 BHE dAES EFE P 2EA AR BAE AR AHE AT 5

S35tk

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

T, 9 U0 H P AT 5 23S AT 5 AL UTh NumPy7h g 2 el A U

’

2.5. A|EA (BE/B|AE) 27
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2.5.8 i AIEA0 HMEE LA MZEiLn?

goe Frel e AL

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

259 M2 Zt=FH=0|, 2} a_tuple[i] += [(item)]0| 0l|QIE Lo ZIL|7}?

ol ZE e AXA Y ARl el AFALT} Fho] Mol A A A ok B A 2 2o A o] AFHe}7)
LRSIl

o) ol R U] AR A AR E ) FE B2 240 A8F u] iAo AL AW, $2e
listob+-2 o A= AHSFU ),

o} 3} ol A AT

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

TypeError: 'tuple' object does not support item assignment

of| 9] 9] o] f= HEFYth: 19] a_tuple[0]°] 7} 71+ AA (1) ol I A A, A3 AA| 25 A 3HA o,
AL A28 FEY a4 0o Y3t otd, FE9 847 7He 7l A4S WA 5 g7 wj ol ol &7+
Ay ok

S oelol A, o] 8 BhYR o] B U vhek bt 2L

>>> result = a_tuple[0] + 1

>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

FE2EHEE, A4 Y Fio] ol & HB A YT
T3 2ol 2 ohd:

>>> a_tuple = (['foo']l, 'bar'")

>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

N9l 23 U U B 5eke A A d 7 AQA R H5 B4Rk ALt

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

o) ol& do] dojif=x] 3, o] ASS L A7 AFYT (@ AX7F_iadd v WM = 1‘”‘54
AL Rbgk gho] th 42 oll AHgH = AU (b)il’*EJ 37

K m{)l'

S, - 52 o] AW o o A o] B
__iadd__E g]|2Ef extendE T &3}
+=7}list.extendd] (£ £&) |zt &3}

A 55T o] o] 27} 2] Aol

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

(TF= ol ATl A%)
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(o] A sl o] A A M A%)

>>> a_list

[1]

o2t T U

>>> result = a_list.__iadd__ ([1])
>>> a_list = result

a_list7} 7Fel 71 AA 7 M3 = A4, 3= A A o
A= no-opld], a_list7} o] Aof 7he] 713 YW
2 oA 3] dojdunt.

webA, 2o FE oAl A dojue 42t 5

2 FYch g 2%
R R R

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

TypeError: 'tuple' object does not support item assignment

__iadd__&= 433, ek Bl AEs SE UL SHA W, result 7ba_tuple [0] 9] o] u] 7}E] 7] A%

22 AAE 7Y EE, FE2 2l BR, HF Y2 -6 ol A AU

2.5.10 E&st MEHE 3110 AlSL|C}: Tlo|MOol|A Schwartzian HEIE & 4 USL|7}?

Perl 7% 1] €] 2] Randal Schwartzol] ] 3} o] 7| H-& ﬂ/\E./] PA NI ST
oz At} go] Mo A&, 1ist.sort () HAEQ key A RS AFR S A

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

IAES FEY olHdolHE ¥Fetal, 27 BAEE HET TS, Yot R4 E AHSAHAI L
>>> listl = ["what", "I'm", "sorting", "by"]

>>> list2 = ["something", "else", "to", "sort"]

>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

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

>>> result = [x[1] for x in pairs]

>>> result

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

upA e e o] o) he ThE 3t B Tk

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

olﬂolti“ﬂﬂ ga=Ed, 25 g Az A Al o] ZS A
N rEL B2 7H THH Hutoh o 287182 AR Z, append () A4
UH@ a8 U}Zl %7 Y3l 2 7R EY S AFRSA T, o A B 7 @S oF 3k vl g-o] Wo] FYh T
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HAY 2, (result.append) FH A2 F7FJEGRE X371 83, M| HA R, o] ZE T4 TE& F3Y3loF
A =7 E2oFUTh

2.6 ZHA|

e class £ AR} BE 54 AA) YUtk Fehs AR L dAEA AR S
S8 o o111 A1) e ) (o] Be 2 8 2 (A2 S 25 AT

Solot wols el anin S St ol 4ol e e ag v B4
o o= HES WA TE S oL 4SS Fo) AR RS AAHO iy
RGN ok 712 oA A= E A BT Lo vailbox o 49} R 54 AT BAE Ae s
MboxMailbox,MaildirMailbox, OutlookMailbox®} 22 A H FFA7 A2

26.2 HIME= 2AULIT?

HAEE 9ulA © F x.name (arguments...) & T=3t= ojH AA| xo] T+ YUrh vHAA=EE=E FH 2
Ao el A B2 Fel g Ut

class C:

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

2.6.3 self= 22AQUL|7}?

self = 2] wlA =0 A HA] QAAS 3 Fel| d o] 2 YUt meth (self, a, b, c)E ZHA A==
o7t 54 2 o AAE A x| Y3 x.meth (a, b, c)E ZTEFJoFFYUTH TEH WAEE
meth(x, a, b, c>ﬂ?§ SEF AT Aok

[o
fr
>
ofo
i)
o]
o
O

ok
il

£
r{r
411
L
$L
-~
uN'
PN
o
>
>
to

6.4 A7} F0{ZTl SeHALL O ME S A9] AARAQIX] O EA| EASLI7I?

2.
U g isinstance (obj, cls) & AFE3AAIL. © Y
~ =

A FefA A FES AF3te] AA7F o2 2

Z ol 3t} AAEAAQRE B 4 9o (9 & 59 isinstance (obj, (classl, class2,

), BAZF sFol Mo YA & 3R] AT 45 QS (9] & £} isinstance (obj, str)
L}lsnlstance(obj, (int, float, complex))).

o) =2 a2 AFR A o] S 20X isinstance () E A AHESHA] GEoll R SIAEAIL. 2

s g T O, O AR AA AT e LS A S 5 F el el 2 2

A< Tt Al 5 5242 Aestels ZHY MM EE B dt= Ad ULk ol & 50, FA7HE

T st= 7 211’/}‘?3:

def search (obj) :
if isinstance(obj, Mailbox) :
# code to search a mailbox
elif isinstance (obj, Document) :
. # code to search a document
elif ...
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O U2 H2H2 2E Sef20lA search () FINEE A8t &4 22& &8s AYYth:

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

class Document:
def search(self):

# code to search a document

obj.search()

N
()]
(8]
d0
11%]
o
it}
—ll:l

odolL|nk?

delegation) & 77 A& 714 (F] 4el SR o] = FUth GUth x A7 Y3 v A= 5 shtel
WA ST ATt 4gs) BAT WAL A=Y M2e AL AFL e BE WAEE x
WA ol 91951 Al 2 A BE 5 A5tk

Azzagme 44992 7L 5 dH Uk
He BT HE EAE HHE AT T

2, 10,
=

N & loofi o
g&i
oft

I o,

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)

=

o] 7] A Upperout & é“: write () TE ALY St SR self. outfile.write() HIAE
2317 Aol JAA EAL L Y EAE HIF ) 2 R E uilzﬂz% SHL self._outfile AA o 9
Utk 192 __getattr_ WA EE S P Ut A EZFE A2 Aojo gt A S HH =

A AAE BRI L.

9 YAAAILAYel At & sl BAGY N2 Amaltn} 29 B ol A ook,

ai
0] =)
=00
ol

I

ZelaE __setattr_ () FINERE Y| oF &, ofF A58 A A FH ok FUT __setattr_ () 9
I8 7T G % A EE R
class X:
def _ setattr_ (self, name, value):
self. dict_ [name] = value
RS __setattr__ () 7L FIAAE Lo A A self o] A A& A 57] 913l self.

__dict__ & A3 oyt
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U super () 45 AFSIIAA L

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

3.001 WA B, ZFNA FHEE AE TLE 5 YdFUTH: class Derived(Base): ... 22 F
2 A99] AL Base((E+=Based wlo]A FH 2 =3P o AYHmeth () WA =S Base.meth (self,
arguments...)Z 32 F JH5 YT} o 7] A], Base.methE= A AT A L2 HAE0|EZE self AAE

A3l oF g o

Wo) s 2 A RO sa, el o] Aol AA| Wlol 2 2SN YT F Seh2 AAN WAL
A5 9Tk Tew B Hol B 2w A A Utk Ee o £ A4S F woj s FRAE
5H0% (2 ol 449 7He Aol weh AF s L Aol = fe Uk ol

BaseAlias = <real base class>

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

26.8 X ZallA Cclo|E} X SalA HMES THE2HTH OE Al sof ELi7t?

(C+ U Java®] o] u]ol| A)) A 4 e o] B} 2} A2 v A = 5 5ol Mol A X915 Uk,

AR dolEl9) A%, Bed] Se2 o2 HES Aol eAA L. o2 HEd] A] S T sl E, ool A
o) o) B WA A o= ALg3 oF T T

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

c AU c.__class__ oA cE Solrt=Ho]A FEja A H 2o 2l R Fe2ol g3l A A= A
oY= 3l c.count=isinstance (c, C) 7} A HIE= BE 9 Z

F9: CY YA E YollA], self.count = 422} 2 Y2 self kA A4 g
Ao gl dad2E Yt Z¥A F A vlo]E o] FY A AZ2 FA HA = Y

Sej 22 A 4ok guich:

=
:0,1_',‘
(@]
Q
O
c
o]
2
]
N
2 N
gt
<
=

C.count = 314

AA A ER 7b53 T}
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class C:
@staticmethod
def static(argl, arg2, arg3):
# No 'self' parameter!

T, AA VAR ETE Ak A BVR P L BB RE S E F4E A8 AT

def getcount () :
return C.count

oejie] I=J vE T ohite] e (EE Y
T}, o] A o] Ast= A&3tE AlF 3 ch

i)
ol
X,
r
i
i
Wl
=
[>
N
of\i
=y
B
it
o
1o,
ok
bt
Ju
ey
BN
o
i)
32

9 HHO|MOllM MAXHEE HIME) S OfEH AT & ABLI?

o] FAE AAlE RE WA= AL A, A
++ol| A= Thgrat ol A gy th

° durd o AR EH A 14 B4 g

Ao

(@)

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

}

stol o] A= 718 QAL AHg o] BE A8 L B AYAE AYSIoF FUh o & 59

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

def _ init__ (self, *args):

22 HIol RE VA E AN = Sag YT

2.6.10 __spam£ AlE35}l2{0 st=0 _SomeClassName__spamoi| CHSH of|2{7} ghatet

L|C}.

ojF A WEo] I WS o5 FeH2 v T (private) HGE o o= rdst A vk 34 Q1 WS
Al-&317] 9 3l <<H”‘?JWDP(mangled)>> __spam 34 (7@01': F Y A LE, o ety £ 2E) 9
REEAYHRAE classname_ spaml g HAE ﬂ]iﬂﬂ =1, 9 7| 4] classname & RE A3 dZo] A AH
Az Fef 2 o] 5 YU Th

ol A2 v FMNE BAA3HA kHUTh: R AFS A= o A 3] (_classname__spam) S EBHE = H o=z
AN 2T 4= 9o, vlFg7 Fh2 AAY __dict__ o YepFUth B2 JfojH =2 = )37 "
ol A AME3HA] kE YT




Python Frequently Asked Questions, £A| BH{% 3.8.12

2.6.11 L A= __del__s H[SIX|T HAE AHE M SEE[X| ESLICH

2 7}A] 7}k o] §-7F 5 Ut
del ol HI=A] _del () S 3T e+ JdFUt-d<3] AR Zx A5 FAaA 7], o] A o] 09
TEEE __del_ () o]l ZEFE YT

oo AR TRt eH JAS 2FeE (Y= Zb ApAfo] BB F2 5 Zka 7 F o A4 2| AE T} 9]
“Eil),z‘xﬁ’““?—;‘-ﬂi S8 Fol7HA ?%SHD} 7h ol 2 ol 8 A S =
ézlf%‘ﬂzl y ZHRIAL A 7] & ol 222 AFR 2ol ek vpA o F2 7 AbekR] & dnp ol AdE 5= glojA,
_del () WIMEE ERT A Aol =EE 5 AUk ©AE At drtd =9

LA = Zﬂ«l _del () WINEZARHE A7 4] A AU ge.collect () 8 ARt £ AE
%‘Xﬂ%‘—’% AARE, AR 7L = AS A ¢k= el s A 7F A5 Ut

T AT EFeta, s wivitt S22 AA S HAIHQA close () MAEE A= Aol £5
Utk 239 close () MINEE AH AAE FRFE=AEYFREEAAT = AdF5UY _del ()=
AH TEHA M AL —__del_ ()2 close() E ZEdoFst close ()& 22 AA ol thsl) F ¥ o]
TEE g JdojopFYth

T HAXE o= T o2 Uy weakref BESAEE= AYULE o] RES FX A4 E 584 ¢
AAE 78l 2 5= I =5 T 01] £ ,ET AE 2 RE A Az g8 o F2E AL-S oF
Uttt (o]d A& o] o strhd!).

gt 72 del () WA EA] o7} @S, A WA A 7} sys.stderrE 24 Ut}

2.6.13 id () 2| Z1V} 11R35HX| 42 AXEH E0|=

id() WAL AR o1 St 1 H3EE B
Faholmg, AA7} Uﬂ 2ol A At A = ?— M=z
A AU T 23 Zo] AN 5= Q5

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

F Ah9] idi e A4 A S3heH, id() BE AW ol HEOIA WL, BE A5
Shel A 45 Ao} 1 % SrelH, 1 A o] D8 T e E T A2

_|>~

FAE YT idE dA

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

2000
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27 2=

2.7.1 .pyc I} O{LA| QS L|7}?

BEO) AL YEE D of (FE FA A3LH 5ol ol F axviYo] WiAH YL uf) AYH TES
28 .pyc FLL .py FLS £33 A 29 __pycache__ AH tjeE 2o @S o] Aok gt}
pyc 4L py 93U} 2L 0] F 0 2 N &8, . pycE B, 31AE wHE 54 python HFo| 1] 2o
EEH L E7 74 048 2 FAHE Utk (AT L2 PEP 31478 B2 5HAA 2)

.pyc 3do] BEoI R 2] 1S 4= Q= 3 IR o= ax vpdo] x3E v e A EAAYLE S,
__pycache_ AE A E BE F glthes A YTh A& S0, S ASAZ /T PA T o2 AL A2
APt Ao old do] dojd = AFUth 71 A A Z HAES A S wdyth
PYTHONDONTWRITEBYTECODE &7 W7 AAFH o A 4L 3 RES YXE 33 vpo] 4 9

__pycache_ ABE UHAEHZE UEL A9LdHA ZES T AB YHAEZ o & 5 Jd+= 58 AT oF

u

=2 2
F7FS)o] 9om pyc ot o] AL AFE <L)
AN 2T HENA sl M-S Aot AL YZEE 5814 2o pycZt B A A] ?%G t}. 9
S0, E RE xyz.pvE Y2 E 3= H A 2E foo.pyZF Y2 W, (python foo.pyE A HH O
AR 5H0l) foo B A AT, xy2 & YEE 7] ol xyzol thal .pycrh HEOIAA T, £oo.pyE DE
BHA] ¢ 7] wZ ol foooll tha A= .pyc 3t o] RES 0] A A] 5T
fooo] 3t .pyc L= WE %137} Ao -, YZE FHA G BE et .pyc LS THEHH -
py_compiled} compileall

[m R

Py_ complle 2EL 999

Fo=
o
compile ( Ge s A5 Aeae g

I~

U
7‘513—4_01‘5‘ ()]

2~
22 T M

)

Utk & 7HA g2 sl g ZEolA

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

o] A& .pycE foo.py2 B A9l Q= _pycache_ AEB tEH g 7| SFUTH(E= A H wj7|

FcfileZ o5 AAYE 5= dFYTh.
compileall REE AFE5te] tjdlE e RE otd S
S A3 A9d e gol A updo] £3HH t] g 29
A5 Uth:

g 4% JdF5YH compileall.py
Y ECEEE S ER

o
2
oY, ofl

python -m compileall

252 A 4 E A% WS nane__ 2 BORH WE A4 o] FL H 5 YUk gol '_main_
oW, m2age] ~aYER A FSUch UNHOE BES YZE HA AGHE B REL 3P 2
Qe o) 2t AH Bl AEE AFF, _name_ 2 1% Fof ¥ o] LES YT ch:

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

if name_ =
main ()

main '
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foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

2AE ez} oS BAE 28T AU T
e main©] fooE ¢ E sh ]t}
* foooll gk ¥l A o] vkEol Pk

1
- foo7} A= 3 AR 7] A =g Tk
e foo7lbarE YT E
e baro] gk 9l A o] vkEol Pt
DL R DA TR L]
¢ bar7}foog YEZE Fut} (o] 7] fooet= EE ] o1 A no-op YU Th
¢ bar.foo_var = foo.foo_var
upx) o} ) 7} A g Th Sho]H o] o} fooR AHZE)E S AL $ESA QR £000] A A5
g4 2] 7} o 43 Hlo] 97 wE Ao,
import fooE A3t AY T =0 A foo. foo_varol] AA A3

o] EAlll el 7k 3 (H a3 Al 7HA] 3l A g o] st

1131_5
o

LN

4]

TE

Rl
]
2
oy
m
rlo
1
o
ne
2
ol
<
Iv)

Guido van Rossum-2 from <module> import ... 2 ol AFR SR D1, BRE FEE T4 o v X
AS DA WA Aot Gol 2 A0 271900 30t o B Aok sk A AxE
H 2EY BE Aol <module>.<name>C 8 =L ou|dtt}.
Jim Roskind= ZF RE A T2 A2 DA E 4P AL A o3y}
s WEWZ (A, gD ulo]lx Z 25 d2xE T o7 gle 2D
e import <+
s B I (YEE A golA 271349 A 23,
van Rossum-2 Q32 E 7} o] AF8k 3Lo]] Ve 7] wfj 2of| o] i & who] Eoldhx] &R uh, 253 o)
Matthias Urlichs <= 1%5%‘3 A7 FEEZFEQSA GER I=E AFAT 2SS AFUTh
ol 3 2 WS- AT wietA o] A 5T
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2.7.4 __import_ ({x.y.2))= <module (x)>E BISIBtL|C}; zE O{LH LSL|W}?

importlib®] A9 4 import_module () & hAl AR 3= XS I HIAAA L

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

275 YEE E 2RSS HESIO ChA| QIZE S, HE ALZ0| EAIE|X| SE=LICh 2f
|2 Qo] LS| 7t?

B ol AR o) f%, Fo ML RES AL JEE B ulY BE HYL d5UTh 184

ow, ABE 2L IR BES JEE AL L BER TAH TR0l A, R RES o2 W 7E

£ Aeha ohA] T8 EASA PUTh MAH RE S AA R T 908w, the vk o] sk Al

import importlib
import modname
importlib.reload (modname)

(
-

| — = O
- BEs

4aL: o] 712 100% F4AskA] ks Uth 53], th=3 22 28e =29

from modname import some_objects

o8 AN oA WAOE AL YT wEA T A0 LB, A FAn AL A
8 7)E 22 A2UAA AR A GHUTh RS 2T 2L GHHA FHOZ oo A}

>>> import importlib

>>> import cls

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

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

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

Sl AA L (oFolHEE) & st A9 2ol FHe YTt

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

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

|2t A FAQ

3.1 oM o EES 15310 S0{RTIE ALSELI?

Guido van Rossum-2 15-3}of] S o] 2 7] 5 AFE3H= 2l o] nf ¢ ¢

A 71sittay A5y th gl 72 AL Aol £ 32 F o o
AN Z/E Z5 77 w2l 8 & 7} Q1
CzzagHe ot e 3= 228 vhbA gy

if (x <= vy)
X++5
y-—i
zZ++;

Only the x++ statement is executed if the condition is true, but the indentation leads you to believe otherwise. Even
experienced C programmers will sometimes stare at it a long time wondering why vy is being decremented even for x >
y.

Because there are no begin/end brackets, Python is much less prone to coding-style conflicts. In C there are many different
ways to place the braces. If you’re used to reading and writing code that uses one style, you will feel at least slightly uneasy
when reading (or being required to write) another style.

Be 1Y 28U AT BEE 2 AN Fol AT o2 Q) Zzade] 433 PojA
A% 39 Frbo] YulF o}, m2 1AL Y377 o AP o4 OB L, BT} & SEo]
grofof T (749, 20-30%). 2059 oML Co 202 HT A B BE A4 28T 4 A5y
AL AFE BEI B8 97 WE e ohduUTh-41elo] gl A% n5E volH AR gt
—Eo27] A Ee s 2o Byt

39
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3.2 ZICHSH Ak IALOE O|ASH ZTpT) LI E 0|9 SHYLI?
02 A7 HAAL
3.3 HE AL HAO| o AFA BHESLIN?

AgAE 5% Tes 2 Aol sel guth

>> 1.2 - 1.0
0.19999999999999996

g ol Zlg gpoj e Wty A 294 o

ZHZo| BE A7 AE At 3t E ] o &

CPython®] float -2 A%< 93l C double= AU T) float AAY] F2 2L L

53U E) 9] o] RF L5 ol A AL o] F A AiE 3 o]

E]—/\] Z2AA Y sted o] FE & &, 5 a4F dAibel] &3 F, go] M-S CoJavas 27
B g deldl Aol EAE AE g

AN 272 YA E T A= B2 Ao e 2- o2 = AgsHA 28T 5 glsyth &

= ’e

o] & o, xoll thsl AFA g2 103 gL 1,200 o3 (-7 F2) SAPA o] A, B 23] 2R = s Th
HEA QL 7| Al A AA A gE = fe ot 2yt

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

1AL BE3A L the T 2 th

’1.1999999999999999555910790149937383830547332763671875 (decimal)

167129 1074 Ao e

15—
A xe FE AXRIAAL

.

mlm
)
o
o
<
Iy

s3w|E0) AukA el AUE S sl K5 a5 ol
9

AR S AL, 5ol 1 24 A

o

3.4 mio]’M Extgo| 2 Ol FALULINN?

% 7kx 33l Y

S A5 Utk 2xdo] 2Wge Arhe AL BE ] o5 93 0L FIT S AT AL oy
e, 2Eeld 87 A AT WAHA G o] AL EW FET ) 2EE FRAE o f B

sy

T rhE 4 e o o) EAAL £ANE (7] BA) o8 BEdre AU ofE M E 82 e
Ao WA ghonl, shol Mol AL of W M E £219 (eight) & THE Ao ® WASA 5T

40 Chapter 3. &A|2} AAl FAQ



Python Frequently Asked Questions, £A| {7 3.8.12

35 HME &olo} SHOIM (self & BAIHOE AFBSHOF SH= 0lRE
SoIQiLInf?

ofolt] o} = Modula-3¢ A4 W B F U th ol ] /4] o] 42 w5 -8 gk

AR, 24 W5 B NS ALEs o= HES ST drke Aol B BRI sel.xi}
self.meth() & 4O@ Fej2 F2) 8 7|95H7) Rotriete Q2L WS A A=} S A THE 22
2535 5 FUTH Crrol A, Ao W Alo] gl A0R FHT 5 ASUTG(AGL SB AL
Q4E 4 gtk 73 @ ) - 34 v shol Ao A, Ao W4 Aol glojAl, S| Stelwl Sejs Ao
Folof FUTh AR Cr+ollaa 19 EFINE A2BA OB BEo] m_ P ol S L AT TH weA

o3 HAAL o d o] Sol A o] A5 F-83Th

=4, 58 ZH A HAEE YA HOE FXS AU S EH 1 T o 5SS EHol R4 IS
o uch C++oll A, 38 S 2cllA AHZYH wlo| A FeHAY WA EE ARSI, @0 AAAE AMS-
ok gttt} - g}o] Mo A= baseclass.methodname (self, <argument list>)2}til & S U54YTt
°o]AL __init_ () WA E, dRtH o R 5pY FE A wA ST ZLE o] B Ho| A FE A M EE S

e A ABAE W o)A ZE A HAEE T EF of 3t A Lol E5] L)
mpA o g, A" U] Ao T AAE B BAE AT sto] o] A W= (F )
A

34 2ol A grol s & (22 m A0 HARO R A A g2 wge] 7] wol, AIE e B o] A
o] A9 Wt oheh Aadl s o] Bfe thdolebe A 4 d wWhEol glofof 3, (R84 5
ol A) P2 o)W FHUTH Crrs A2 53 o] 242 5 5HA v, sho] Aol = Al o] gloj A o] 3t
BRogw P EY st A YU BAA self.vars A3 o 4712 327 Uk,
SAA R, ALE 2 AR AT A9, self.vareha Aok FTke A2, HAE ol A A3k A
ore ol 5ol thet B2 7k Jxd o] T e e AT P vt g2 o w Tk ohAl wel, A wse}
g Wit F 7o) A2 ThE o] § 7ol Qom, g o] & B2+ shol o] Lefof Fur,

shol 4l 3.8 8], b5 Tl eH
HhekE 7] ) (walrus) 91404} =8 AHESHE B9 BR AL BHA0) s A5 E AU

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

2N 3 A B = PEP 5728 I 234 A L.

3.7 nlo|M2 el L& J|s(0lE £0] list.index()) o= HIMEE ALESID
CHE 7S (GIE =01 len(list)) Ol = B+ & AISELI?

Guido 7} &3 % o]
(a) @5 A2be] -7, A9 32 7]% (prefix notation) ©] £ (postfix) & 7] H o} o] & 2} Utk — A4
(L83 29 (infix)!) A2H2 3ol A @2 AF-g 7hA 2 Ql=tl, =327t A ol s Azt
H A A4A O Ego]l 5 k7S Fobshe XYY x(ath) & 22 F A& xfa+ x*b &
Al 213 8H7] A 213 9 A1 00 71 & AbE st 22 A4S 3T w9 o] A 3HE v s
HAA L.

(b) len(x) 2= TEE 1S o) At A7) Dol& 2787 Arke A
= A E G FUh vk 450l 1, Ak 2% Auold Itk MR, xlen) < 9

= s AU o] 22 A oA
3
o), x7} A o] 2 & FASAL EE len() 0] Y& FeN2olA F5ahe A5 Aroete

3.5. HIME Holel SEOIM (self E HAIMSZ AI25H{0} 5= 0|FE FAYLI? 41
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ojm] &1 lojok Pt P& FAFA ek FE 2ol get() o] Vrkeys() A =7F A A,
o] obd Aol write() WIAE7F & v W) & 7= ETS HAA L.

—https://mail.python.org/pipermail/python-3000/2006-November/004643.html

RPN
1o fjo

3.8 join() 0| 2|AEL} /FE DM ET} OlL|2t EXIE HIMERI Olf= BA

UL|7?
/g string 52| 45 AH St AlwE G d A 22 715 S Alwshs WA =7 F714, shol 4 1LeHH
AL e 2R A g umdBsUTh ol ML A= i RES de] wots oAt

AR =z B A G AL B 25

H’ H_join([vlv, '2'1 |4v, '8', '16'])

A AR (FAD AE D (EAD ) Y WA ES ASHE Ao] AR 8] FHUTH e Eol mehg
ek ole] B g thge 18 5 gAw, £A4d P HEL 04 148 ¢ Lokt AQuth WA=
4G A2 o Zofl S F AT, elH DA ST G BEE w24 o] F 7k gt

5o ool B ohet o] BAPUTH: (Ve AAAT W E EAD 44 ddsen weha
&uth. 2XAE, G4 187 dEUrh o ® ol F2 split ) & EAL WASE ALSE o A4
dojelgg At A 2HUth 12 1 e 22 EH)

24D P ol A Fojd TRAES, 1 BA 0=, gJele] 3 d%) 2 PR Y EALL NBHES
PP AL AA &5 A7) W2y

join () & FAD MAE AU AH Al FEA AL A £A4D A ALE o]E e o= 3 A
Apolol AN S AFAFHES A A WEGUTh o] MASE g A BT 4 e A 2
ko], AW Ao e 74 Mt BE A} @A AET & A5UTh vhe] = Q5 bytearray
A7) o el §ALe vl A =7} 2 A g o

3.9 0f|2= LalL} S L|7f?

rr
Y
flo
B3
o
L
58
e
b i
i)
=

17 2 9] 2 3t
Aol Ut}

of| 9] 7} wH A 51 2] 9F © W try/except = 5
2.0 o] M o] gol W WA A= thF HEFE AHE St Zlo] IR

rlo
i
fo

o

Y

o

£
(RN

try:
value = mydict [key]

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

o A gMuiglel AL 4 717 e AL 2 A wiwt v 7k stk 2R A o, vhE 3t 2ol
PBHFU:
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if key in mydict:
value = mydict [key]

else:

value = mydict[key] = getvalue (key)
o] EA AL, value = dict. setdefault(k ey, getvalue(key)) & A8 =% 9 A4,
getvalue () &&°] BE Aol B7te 7] &0l T3] A H S Aol AR = s U T

3.10 m}0|M 0] switch L} case 20| = 0

10
rir
10
»Q
I°
C
3

if... elif... elif... else AlRAE AL 3} H 9] 5
st 2 7FA] Al Qo] AU A uh MY HAEES 3] ehx] o v of o 3t &-e] 7} (o1 3]) 9l
A A= PEP 2755 ZX 4 A L.

- w2 7?“*3 oA AdE sl of st Bl e, case & T2T Tl Mt 9 E HE S

Asdth &

def function_1(...):

functions = {'a': function_1,

'b': function_2,

'c': self.method_ 1, ...}
func = functions[value]
func ()

7“7<ﬂ°ﬂ EH?E ]/‘15 &9 4%, getattr () W& &-E AFR Il 54 olF2 7 WA =E Aol B

def visit_a(self, ...):

def dispatch(self, wvalue):

method_name = 'visit_ ' + str(value)

method = getattr(self, method_name)

method ()
o] A&} visit_<F 2ol W o] Foll FFALE ARG S 2ol 5 U o] E 3 FFAME Lo, Fhol
AT 5 e a2oA o= A7, FAAT AA 9 E%Uﬂ/ﬂE%i%fQT A5yt

3.11 OSE& Ag= T30l 2|ESt= thdl ABZE|E0AM ABES Ol=
glo| Mg &~ GISLII?

&z dof i3] A= o] C a8 o dS FA T
2w 3 2 QsUth kA, AR Ad s FH o= Cof o8k

9 2: T3], C 2Bl S 95 2 S S A AAE QB = B £ 7} 9+ Stackless Pythono] 9151 th.

3.10. m}O|*M0l| switch L} case 20| 9= 0|R= RAUQUL|7? 43
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312 ZCt H3 40| 2XE ZEE 9= Ol FANLLIN?

sholHe) T8 mAl YT HAA U] FUE FHL AT 5 g7 wEol shol W Aot AN L 2L
23 5 95U Th 2, Foldel A, ol A 42He £AI7 opg U th 7% 27451 ThE Qloj o) gt
B A3} Do), v W Frhe G5B A H ol YR ACE 492 A% 2P £/0 YD BT}

Gt ofu] shol o] AF Aol m, AH ATLAN AAL S YETh b Aol B d g4 A
UTHE A3 F AT oA B4 o) 5L B Bask grhe AYYT- AT 1AL B B4 A
(FTh A o] 1HEohe AT AT 22 Do) AR 7L I £ Ao WA B i

3.13 mlO|ME 7|A4| ZE, CEEE CIE AHO{Z Hul & 4 ASL|7I?

Cython® 548 WA sl A A8 F 40| 9= C o2 AokA G th Nuitkats AT o] 4 o]
AN BED L o] AL Crt LEE WHASE 432 AAH YU a2 Z 5L 5He @ VOCE
1% 4 YU

3.14 mO|M2 HE2|E o EHA 2aleL7t?

sholal vl =) Fele] A% e TR whet g Ut st MY B2 TR CPyhone FE LY
Mg Bl AA AT 5 G AN E A B, E T WAUSS A B2 28 SRt A2 S
Gew8e 23 HAH AN E AAFE 28 24 SuYBe T4 02 AYPUrh go BES 7hilA
SRS AL, UMY BAE A3, 2479 A A5 245 L2 AFIUG

T, THE T8 (743 Iython©] L PyPy) & G Fhu A 57194 2L ThE W AU S € 28 4 AU T
o] Aol shol W MEJL F2 AW TR FA JEtE 49 m T o4 £AE dod 5 AUt
Q% sho] A TR A, The L= (CPythonol A= M AL U TH & ofubs 519 7] $219] £4¢ ot}

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

AA 2, CPython ] 2% 74293} 53 4 A AL AS T ), foll h & 729 Hze e ol d I g
LohFslal ol R W 7 Ao 2w 7 (281

SoUch 2elu AE A GCE AR, ol 23 5 A
23 A) U

BE sho]d TR 455 TES G W, FAHOR AL BAD with F& Aok T T
che-e v m el wel AA g A glo] A5 o

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)

44 Chapter 3. &7[2} Al FAQ



http://cython.org/
http://www.nuitka.net/
https://voc.readthedocs.io
http://www.jython.org
http://www.pypy.org

Python Frequently Asked Questions, £A| {7 3.8.12

3.15 CPythonO| o MEHQl 7IH|X| £H MAE A5 Y= OlRE
SoiLine

8 )
T A= 55Ut ghojRl o] o] 1 o 7 ZHE ot = E 3 A7 283t
AEAAGCE spo|ol fhE S8 =2 2o WA = A 7F g Ut 593 3ol &l ol A= 35 malloc()
I}ree() S GC 2ol B g of| Al Al Fsl= A2 A = ZA AR sho] WS W Adst= §8 22 132
malloc() 7} free() o] th &+ A2 gke] A & A 5 AFUth 221 Ffo]H e AL A8k &2 & AdsUTh
& A, CPython-2 malloc() 7} free() & & RI2 A 8 3l= BE 23 523}

3.16 CPythonO| SR E ] 2 E H|22|7} SHMEIX| %= 0|F= BAHUL|

77}?
golA BEe A o]l F7HA Z2HE AA = Jolfol FRE u] 4 TG INAFH A= EFULE =&
Zzrhod MY 5 YUtk Ceol B e o5 S8 HA/ B 5 R = YFYh
(15 E0] Purify 9} 22 £ ool thal BF U th. Zefi}, o] W F8 A w22 Belo] AFA o)
RBE 9 AR E o3 sel 3w A = P Th
e s Al Al shol W o] 5 FEL ARG TS FA sl W atexit BES ARR o] Sl A4 & ZA B
S-S AFYIAAA L
317 HEo| EE1 2|AE H|0O|EHEH0| /Y= O|FE FAULL|77I?
ESLFEL, o2 Ho|A nkaA T, dutdor ZRA0 g the Ao g AL PUTE FEL BaT
EUCFEAG FASTGL AT F JAGUh IFoR AL IR FS AL B Holge
EEdUth o & 5o, Ax FRHE2MU3N A2 2AY F2F F A3 AFE Yth
Bl AEE T Aol W o MU 0|52 BE 2L 32 AT s ol A& o E
AE HFoE FFo] d5UTh o & £9],0s.1istdir ('.") 2 A A EHE 9 54 YER =
AESMEFUTE o] o] A5 s gt o O Y AF NE 2w Qutdow

(
-
B

r‘[o _l.,N.z ne N =2
Ach

L 2 fo Iy L T
t oft 2 10 (® rlo R[>
° go |
ofy 1
o
O

2T 2, 98 FEo] BB AW, ol L% A O HHE 4 glguth B AEs pmolet
AREA BlAE] 45 WA 4 JUTh 2W 24 gAY A2 A48T 5 dolA, AT}
Yot REW 72 AT 4 gy th

3.18 CPythonOl|A 2|AE S O{EAH LHEL|7}?

CPython 9] 2 ~E &= A7 24 7hd Ao Wl AT, Lisp ~8hele] <
FRAL ThE AR o B3t Hxo] A% 0l IS ALS3HaL, o] wj o] o)

= FxA ol A Th

2 2] 2 E (linked lists) 7} o}'d U T},
A G e Lol & f2E

AL BlaE A ali]) 9 HGo] FAEY T} Al ae] gha) TR A4Lo T BE L
F2o] F7h5 AL A W, 2 WD 2717 2P Uk GBS WA 02 FAAtE 45 B
A3 okzk F el s A e Fuch WAL g of T ul, F7h Frol G o] b B WMo+ A4 7]

270 B28A Fevich
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3.19 CPythonOj|A ElML]2|= O{EA & EL|7}?

CPython®] YA UL 7] 274 458 344 Hlo| B2 72
23] (A F7H 7hg 3 A4k

gAYl hash () W TS A

A ZEE 7| of Z2 AL A= ket 2A U o€ S01, (Python) 2 -539294296 0 2 3 A] &
e whd, 3 A4 thE B2FF 91 (python) 2 1142331976 2 3| Al & 5= 5 Uth 28t sjA Z=&
ol AZE W F i d e} A& ALbstE ol A E U th 2E iAol e 71 A enka 7HA s,
gA1E 7 71E A A9 g AlZkol ddth= XYYt -Big-O 7% 22 O().

B o} B-E 29} ] wal, o) R o] Ao A
P49 7, 7@ ol o DREU T

S8kl g ol A=A 7 7)o ti 3 s Al Z=E A 4Fste] 2E gyt

2
I
-

f
rlr
n}
>
2,

3.20 EAML{2| 7|7} £8#0]010F 5= Ol AL

30
rr
40

gAu gl A HolE T 7] gl A A4tE A S AFRsle] 718 Z5 Ut 7] 7F 7FE A A o) |,
ol AL £ oA, A E HAE £ A5tk 28U 7] A E WA= A= 22 gAY E T =
ALHEL JSS LS 7w E, gAY FES o5 ¢ JdFUh 28 o2, 9y Elof A
2o AAE oy A A gho] ttE 7w Eofl 2E = gsUrth o)A g o v E T Al
Aao A A AR ghol th2 7] W ol GA] 2E 5 sy th

grayglE g aERZ YA, HA B AEE FE22 HESAAIL; tuple (L) e glaE LY 22
FES NN BEZS UYL 2L Bdolng g e 7|2 AT 5 d5Ut

A Q=]
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mydict = {[1, 2]: '"12'}
print (mydict[[1, 2]11)

o] A3} Th27] w] Eo KeyError o 9] 7} AU )
3 oF .

- YA N2 ALY D AEE 9
9 AR gl op 2t AU BlAES
gAU el g sEl A7 ol A
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class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list

def eq__ (self, other):

(TH& SOl ATl A1)
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(o] A sl o] A A M A%)

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

SIAl Ast2 BB AR AW 7L A E715E Vte AT At SHERY TR US| BFE
T Al L.

=8 ﬁxilﬂu‘/ﬂdfﬂﬂ]}} Aol A Go), Aol == 02(Fol.__eq_ (02) is True)°]Hhash (ol)
== hash(02)(Z ol.__hash__ () == 02.__hash__ )010]:?,5}141‘/} o] # 3} A 3 AFYS =EF A E

st g e o2 sl A 7R 27 e A5 Tk

ListWrapper®] 79, 43 2217k 94 v el o 92 whubeh 243 2 )
erofof gtk 7 A3} o & Sul2A S5 1A %3 Aol 3

2 o) 2 S AT AL, FTD T AZAA 2.

350l F 83 AFA, DA Ah 7] As) B|AEE HAlehs A2 Pudunh WelA, list.sort () £
FAEES AR ol A A = A7 71 918l A E - 3 S5 UTh o] A

A
£ Yonx gr2

Fueh
AP iES RBSHA, A W sorted () FHE AFFAUA L, o Bt AT o H oA A
PAES WL, R S RAFUCE 2 Bol, 4UY £AZ I 7 ol Helo] = sy e
the3t 25U

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

3.22 1lO[’MollAM 2UE{HO|A HMEZ O{EAH X[EstD ZHELI7F?

C++%} Java 2} 22 A ojol A A& dl= ZEo) tf gk A e o] 2~
918 Ay} W Alete At gl o o1 E H o] A WA
o =gol Beky Az g

Tho] 4 2.6-2 F A4+ Wl ]AieﬂA(ABC)E g e abc B2 F7H U 21 o+
3]rissubclass /\]'“(l"’]'oq AxrdbAaY FHA7FEAH ABCE T+ =A 3301_@4\— 9,)]\75‘4‘3]'
collections.abc_Lzz Iterable, Container W MutableMappingd} Z-2 723t

ot

i oE

pE M Bedag ziny
Aol Ul FE Z2IWL TEFE

rIr

2 Al
s 3 3l 7&‘?}??_ <<X}Xﬂ Eﬂ >> EATE T
EEAE 9 F AE o] 20 ThhE (A (stub)) ofl & @l
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ALgsle] £ A HAE & 4+ JdF5 UL doctest@unittest B E EE=AAAHAE 2y dHIE
AHE] RES RE FE £S5 AP ZZAJN HAE A EE 5T 5 JdH YT
AEH o] YA E Z= AR ot A A HAE f &2 SfojHom BERst R 3§ T2 0HS
HEStEd 250l 2 5 UAsUth AAE, A Hol2 PAHl= 220 54 SA4S HA2ET 5 g7
2ol OV‘O] H $2 7 AFUh A& £9], append () FINEE Q7 YF 2| AE Fofl A 248 F7}sl of
é YAl= append () TR ] AA| 2 o] & SHlE 71] 33 St=Al HHAES 4+ gIAIRL HAE

Writing test suites is very helpful, and you might want to design your code with an eye to making it easily tested. One
increasingly popular technique, test-directed development, calls for writing parts of the test suite first, before you write
any of the actual code. Of course Python allows you to be sloppy and not write test cases at all.

3.23 goto7} = Ol E FAUL|77}?

In the 1970s people realized that unrestricted goto could lead to messy ( spaghetti) code that was hard to understand and
revise. In a high-level language, it is also unneeded as long as there are ways to branch (in Python, with if statements
and or, and, and 1 f-else expressions) and loop (with while and for statements, possibly containing cont inue
and break).

One can also use exceptions to provide a ¢ structured goto) that works even across function calls. Many feel that excep-
tions can conveniently emulate all reasonable uses of the {go) or {goto) constructs of C, Fortran, and other languages.
For example:

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

except label: # where to goto

o)A FAlo] Fxo| FoE P AL 83 FAT, A AE TAL AN goo] FEOE
G oAA A FHIA L.

3.24 & 2} (r-strings) O] & SEHAIZ Bt 4 Qi OIRE RRULINN?

H AgstA=, T e J €A E B 5 fsuth: 29 Hol gle g sdiA= = O2x BAE
o2 o) ae, T 9o BAAL I T,

g EAE2 A o A 1i7ﬂ°li A E TR Z2AA(FE A4 Aol e J=5s 4A
BE 5 YES AAG AU ol TR AAE AHFA e Tl o SN T o2 BFEE, I
AL 0|2 &5 FEUTh LU, o AN o) 270l m so] EAD WL E FAE AT 4
vtk of FAL 2R go] = BA 0w A4E wl & AFFYH

=S Fge YEsele 49, RE AR Aoy T2 2N 383 A9 442

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

DOS B ol thd A2 S dESHE 4%, dE 0, U= T stUE A=A
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dir = r"\this\is\my\dos\dir" "\\"
r"\this\is\my\dos\dir\ "[:-1]
"\\this\\is\\my\\dos\\dir\\"

dir

dir

3.25 2| mjo|Moll= O{EE|BRE tHA S 28t {with) 20| i&L|7}?

Python has a (with) statement that wraps the execution of a block, calling code on the entrance and exit from the block.
Some language have a construct that looks like this:

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

o] Mo A=, o)y st xRV B FUth

LBAE stazh duto] 9 C++ 9L 22 ThE doj= BH F& AHSstER, ol Jw 7t = 2L Ql=A
gEstA & 5 sy 017401 A Erol g9 O@ﬂqqfﬁmga%@)%@wfg A Ao BE W
A2FxE ST YFUT

sho] -2 54 ol o] EP| HET} F2F A vle] &5 gt W o Ee)
BEE AW Fol Aol 2AFAGA AL+ YUk o = A% e A7 he R e ofH o Ee)RET
F2EEFAA L5 Yotk A9 A5, A W5 EE W o] g HE?
AE 59, b 22 Bt AUl S BAA L
def foo(a):

with a:

print (x)

2

M2 (a) o (x) ehe WHl o] E R =] glofof Sek AT . L2, shol ol = e el ol
A2 23 Aol iUt 74, (a) 7F A5ow o @A U7 (x) 2 Ao W4k 9o, with
H2 0ol AHBE /R HATHA 3], Shol o] B4 B4 L ol ARG WA B oA BE e
i,

(with) 9} § 413 o] 7559 58 o8 (Z= BE 74) L TS o] shol Mol A 417 24T 5
Utk ohg 7} o] sl Al

9

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

NG A HAA L

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

ref.a = 21

ref.b 42

ref.c = 63

o) o oA A Azrel A e, F WA WAL G AW YU H e AP S5

3.25. off mo|Moll= OHEE|RE th S 218 with) 20| R&LI7? 49
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=
L
if a == b
print (a)
9l
if a == b
print (a)
T A Aol o g A 71 e} 7] A& A FHBHA A L. o] FAQ R oA ZE o] o] DA A Al S Al A EH=A =
FEHAAL; Golo BE AU
ETHE Afa g o i 2R T8 24X EAZ Y A7 8 SR AQUTH 28 Seokshe
0E 2HS] A, 22 GRS o A TR B4R A ZES 22 5 AsU

(1, 2, 3,1
(’a" le 'C’,)
d =
"A": (1, 51,
"B": [6, 7], # last trailing comma is optional but good style
}
o) 8 3-8t vlol & B 7HA o %7k it
B AE, FE e gAY eo g g g E gho]l o8 S0l 24 Y= B9, ol Sl dRE F71E 287}
Q7 Wl 248 #7187 B AHUTh 2 o 2 BEA dn 2L ARLL 4= AT
A5z YRS FSeE sty o gl ol B b BT - AUt o2
x = [
"fee"
Hfiell
Ylfooll
"fum"

o) j2Eo = Wl A9 847k gl AA Y Hol 4w, AA 2 A 7H L8 95U (fee), (fiefoo)
(fum). B4 FEE TR ol Tl E] RS 3B 5 A
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print (sys.builtin_module_names)

import sys
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4.1.3 SEA0AM ojo|H AT EIE

AAE sok U 22AE Yo =
o] e}z 2] E A= 7} glo]of k.

b ehok s A WA

LI TR =

WAl e A o R £ 8 4wtk b aud e o

WA= chmod +x scriptfileo]y} o}u}E chmod 755 scriptfileS Al 3]s}
o
=

JeE

EC #! 2 A A8t I H

S EELE!

#!/usr/local/bin/python

ol Az B 7t EllFoll X H AR o] 55 AHESte] 3t o A HA 2 A sh= AdUTh
AAYET S0 A S H A A AN} SH AR HER 312 W, env 22 IAL LT 5 A%
L TE. Shol M SLE) = ) 6] 7 AL 2} paThS] D2l ele] ok ZHA S, AS BE R4 Mol TS
A A3 Th:

#!/usr/bin/env python

o] 212 CGl 2T Y E o] AL6}A v Al L. CGl 2T Y E Q] PATH ’p = S5 F L Tho|ehA], B 22 E 9
A7 Aol A 2L Al of

o] 2, AF8-A} 2H7 o] 715 2bA] Jusr/bin/env Z 2 I3 o] AT E=env ZE 17 o] oo glG Lt
o] A, tha 22 3 A =T 5 Q5T (Alex Rezinsky 9] 71 ¢ U Th):

#! /bin/sh

nmww.n

exec python $0

nwn

1+"s@"

Zr2 dH L o] o] AFYEY _doc_ wAE S Y= AYdUTh 2L, S St BAE
A A5
’77{ = mew . .Whatever..."""

4.1.4 1lO|’M & curses/termcap I{7|X|7} }ASL|7}?

LU~y AL X oW A~ EFL 7| BEA o 7 AU 2= ¢FA] 2 Modules A E t] 2@ € 2] o
curses 252 X FUTH (A= w2 M = A 5 glsUTh- %E—?—% curses 252 ¢l Uth)
curses EE2 7| & curses 7] 5 ¥ oYt AAL, oA 22 A A Y, = F upe A 243} 2 neurses
2} SYSV curses 9] ¥ 7} 7152 A LU Th o]& EE©] BSD curses at 9= —3 AA ) T3E 2 Foo
SR, A f A HEEE0SEL o= Ak o] ME £814) e A 25Ut

H=229] AL consolelib &5 A& Al L.

4.1.5 TlO|M0ll C2Q| onexit() 2t SE&t Z10| USL|7I?

atexit B E-2 CY onexit () & FAS 55 T4 AT
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4.1.6 Al X2|7|7t X%tSSHX| = OlF= FALULIN?

P EF AR A TG A7 ERE dA oz AdE e AUtk ol #3A U Y

’handler(signum, frame)

k] 7 7)) AR A A5 oF Tt

def handler (signum, frame):

21 mio|M Z2 J30|Lt HAEZHEE LA HAESL|7}?
E AHZ7 A5 U doctest RES 8 S2EH = A& 1
= Fol| Alsd o4 87 v gy
unittest 2E-2 Java9} Smalltalk H|AE =8 & —"rJELOﬂ/H 2dg g o gr EﬂéE ZHIdHZ LYt
| =

HAEg T 47 el oleie] 22y
i AR R W AT A T AR et
iﬂfﬁﬂﬂ-VWﬁHﬂﬁ_QﬁWAﬂﬁﬂﬁWAﬁﬂmeﬂﬂ%ﬂ)“ﬂJElﬂ°ﬁ§@$§

¥ A5k 2o o 2317 grolok I, o] B A FHH Bl AES7] 7 AR o7 7] W= .
E2age) (A9 W ) £ T RS nEE

39

4.
JJr

o £
e
e
)
o
i
[>
e

if name_ == "_ _main__ ":

main_logic ()

zzadel W BE st Yt A Y 29 5 A
et 2ol byl 4 e B4 Foa B2 B0z FHRW o] FH4L AARE HAE G5 S
ogsfor gk Ae) HAEE AFSSE H2E 29 EL 24 REF ABT £ AUk o AL B
FAAY S A7, sholwlo] ok F AT F AT Mol HHES AHUnh (ZRHH T=) 9} 3]
HAE 45 Adste 39S 8 9 S AR A B 5 dsUch HE A 23 43S 279
BAY 5 917 v e
2230w dd BEo] ofd (AU EE) o= BEY AA H2EZ 234E 5 s Ut
if name_ == "_ main_ ":

self_test ()

§°1¥iii¥ A (7H) Qe o] 28 AHE-EH

A =
A% ST AE AL D 5 G W HAET & 9]
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s AGot B 7 A o] AU Th cursesE ALGSto] o] H¢ S S AT 2L 7EkSHA T, curses

4.3 AfE

431 AZEE AL2SI0{ O{EA =2 22 US| 71?

_thread R E 09| o}d threadlng ES AFEIIAHAI L. threading EEL _thread EE o] Al F3+=

Aez zelvEa 9o Bal s 248E TG,

Aahz 7} ZHA 9] threading AF5 Al ol A & 3F S gfol = &S A F Y t}; http://www.pythoncraft.com/
OSCON2001/ & ZZ3HA L.

432 M AP ST} OIRAS AlSHE|X| Q4= Zd ZH&L|C): o) O=7Ie?

W9l 2E S 7} F R AukAl, BE 227 S5 UTh ol 2= U we] A of, 2e =7k YL
S Azre] g ek
A AL Ry Bo BE AU s SR BF F23 1 FAL S5 29U

import threading, time

def thread_task (name, n):
for i in range(n):
print (name, 1i)

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1i))
T.start ()

time.sleep(10) # < !

et o] Al (B EAEZNA) 2t == WEE AP A oL, 3 o shba] sAA o r A= 23
HQUTH 2 o] 5 05 A2 = AAZE ) o)A A S B B ul7hA) Al AAEE A Ze A e w2
Uk,
G RS AW G A% R e FU e Fobske AYUh:
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))
(Th s oTAT ol A%
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(o] A sl o] A A M A%)

T.start ()

time.sleep(10)

time.sleep() & 8 EL Ao ghe £53hE A, A% Alnko] v
2 2183 B

2 747) obo|tlo] & queue ZES AHE3l] 7 AAE BHEL, 7 2 25k
I SARASAS TR mE S wen e A

=
W

3 0121 YA A8 E ZHoll ZH€S OE A B ELI7F?

1 42 WUH S Al 2§ concurrent . futures g, £3] ThreadPoolExecutor S 2 E AL 3=
Adyct

TE oA GagES AYsHA Alojste |, A4 =25 AT 5 A5 UTE queue BES AR S
4 Y RIS EUIL FE BEAAL. Queve T AL AR BE2 A5k Fo| FRE Fobse
.put (obj) FIAES} o] & WEst= Lget () WA EE ZFUTE Felas 7 2ol Ags] vt A
2L 228 22 BeRUn

s =¥ v ZsUth

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')
break

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

time.sleep(0.5)

# Create queue
d = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker 2i' % (i+1))
t.start ()

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

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

43. AQE 55
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Ase The T 2L 2] A

o,

AUk

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

ZAAT G 285 AYAE XA L. Quene FH 2t 750l TFT U LS AT

o] 3 Wof 1o Ag = uk lo] W VMO A AdE 5=
=

3) 5

‘6”/]‘:]' AWt o7, slol M2 upolE I = WP E Aol At 2~¥ = 7 AES AZFUCLE sys.
setswitchinterval () = &3 dul} 2 AF A E AT 4= Jd5UTh etA ZulolE 75 9 H
o192t B olo] § ERSIE BEC A TEE sholfl 22 23] BRI A A T)

ol gA o, o] AL AL wpA] 7] s A= PVM Hlo| E 5= 7@ T3t 83t o] 8l 7} R srhe AL
41ﬂqw%@aggaﬂag<%ﬂaziﬂﬂ~>w%wﬂaﬁvvaaazaﬁda%www%

S0l T3 2 2to] AA = A} A AL o w T}
AE 5o e de BF A AYUR @ LLL2E 422D, DLDE GAHE, X yE A

L.append (x)
L1l.extend (L2)

x = L[1]

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

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

i = i+1

L.append (L[-1])

L[i] L3l

D[x] = D[x] + 1

02 AR E A ot A4k AR Fx 700 =28 o 259 __del_ () HIAEESEST S U0
M, ol 3L 5 ¢ dFUh oA GV PaEY B AA W 55 aFFUh JdaH 9,
RELE AG A4 2
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&SL|77}?

Aol olE 2 B (GIL)S 2% 3fo] A= t}= 2 A A A1 7] A of sbo] MWL uj) x| 3}
o AGUTH (A2) BE sho] M TE} GILE 1 A 3
Z2 o] A 2 A S4he] CPURE AHE-317] & 9 U

gho] A 1.5 A] Aol|, Greg Stein< A A 2 GILS Al At A Ed 207 thA|st T2 A i 4 BS (G &
< 28 d) H2)e FFHHYch Adam OlsenS F 2 1.9 python-safethread Z 2 A E o] A A AP S
TRYPFUTE EFSE, FAT EFGILAAS BAdsted 2o AU 59 Foz s dd 2=
5ol 343 BolHHF HDHZ*O%E 30% B =HUTh.

TR 0 CPU A Al A Shol AL A2 A8 T 4 GrkE EL obgUtH of g A gAlo
o] Z2AM2E ZY S —E.—?:i_}%]-% %]’-04 HE W3 of gtk M EL concurrent.futures 2 E 9
ProcessPoolExecutor Z#dl2aE 128 A 5= A2 YHES AFTYTH nultiprocessing REL 2+

A HasiA] ol g Ao} & T 4w & AT AsE APIE Al T

—

C = AFsHA AHeshes 25 ==°] Ut C &= A8t AlZtol 28 A= A2 a5,
gAY 2 =rtC iE"ﬂ Ve TACILE AL thE e =7t ojdE A2 s F dem D+
A5UTh z1ibethashlibt 2 Q7 % F ghol B2 &2 oln| o] FA Iyt
GIL2 2173 o] ofe} QI 2B B Folojof Irhar A b= 5 Unh; 22 Az g7t
AAE 1T T %‘A%HD} =38, o) A% dojd 7hs ol Yl Utk B2 AA 7ol AA G FEE
ZHA L F7l w2l 43 F Aol @ AUtk olE 5o, A2 A5 w2 £ A FUTh
ol # & WA= OJE%Eﬂ B ZEj 2 o] F 3l of gtk thE AA Felle AA A 5= (free list) ©] YFU T
o Akt HE2 JH 2 H AE = o] s of U ol d Aoz ALg Ut
2 AR = 22 A 7 QA7 whEoll, 73 A kol & ¢ = AR A2 HF U AR
AL ool 22 AA A AEE Az Y AEjol] At =F Had ¢ e ARG mE SR8
AH A e 7Hs ol =Fyth

u}l

441 TYS OfEH AKSLIZI? (1211 CIE THY WES-)

os.remove (filename) |t} os.unlink (filename) & AF23FAA 2 A
L. 7 Fee s d¥UT unlink () = @3] o] Fpoll Hie Fe s AL

dHa e & AASA Y, os.rmdir () & AFEAHA L5 =W os.mkdir () & AHE A A L. os.
makedirs (path) & £ 3FA] ¢+ path S YAEHZE W5 UTh os.removedirs (path) & H| 9]
Ae gh S UIHE AAZULH JAA e Eget 2 &S AAI8He ¥ shutil.rmtree () &
&%aﬂﬂi

=

94 o] &S vlH 8 os.rename (old_path, new_path)E AFRIAIA L.

LS A=W, f = open(filename, "rb+")E ARE3le] €3 f.truncate (offset) < A3 A
2 ; offset®] 7] 27k A A B (seek) A X Y YTH os.open() 22 G 99 AF os.ftruncate (fd,
offset) & YFUTH A7 A fde 3L 712 (FS ) dUTh

shutil EE| % copyfile (), copytree () ¥ rmtree () & X% oA Z5st= B2 5723

o] %Ytk

44. Ul & 57


https://code.google.com/archive/p/python-safethread
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4.4.2 Ol S O{EAH SAFEL|77?

shutil B2&ol= copyfile () @57 235 o] 55U Th MacOS 99l A 2] 42 3 = (resource fork) 2F 221 T
(Finder)_ B & EA}31A] 982 oﬂ T A Al 2

4.4.3 dlo|H2| CIIO|E{& &= (= A ) LDE2 FALYLIIN?

=3ek uho] el HolE WAL YA 28 W, struct BES AS3HE Ao] g EHUTh whol v
S PR N N i b e A SR R e
hs gk,

import struct

with open(filename, "rb") as f:

s = f.read(8)

X, y, z = struct.unpack(">hhl", s)
W FALY (>) & 9 AdYstdolHE AAFUTEH A (W= shube] (-2 (short) ) 2uEolE) &
AL, (IS ZAL ol A] sHe] (X (long) B5~) (4vtol E) & ¢lssUth

_\1

2 FHAAQ PlolE (] & Sof intL}floatd] & FAE)Y A, array RES AL £ d5 YT

Fa: vpejy g HlolHE gal 289, vloj gl RER 3td S dojof FUth (o 7] A+, "rb" & open ()
o2 AGIhth. thA e (7] EZH S AL S, gfdo]l AE RER G 1 f.read () = bytes 2|
Al str A Wk o

4.4.4 os.popen() 22 TI= 0| ZOf|A os.read() & AFSE 4~ Bl= AXME EYLICEH
ofQliL|nt?

os.read ()= g AL JE= 2o H40l 51 7| S22 H = A2 T4 UTh os.popen ()
3} e 1 w5 Utk mHebAl, os.popen () 22

4.4.5 %12 (RS232) ZTEO| O{LAH UMASH|7}?

Win32, POSIX(2] %2>, BSD %), Jython 2] 7 -¢-:
http://pyserial.sourceforge.net
FY29 A9, Mitch Chapman 2] 24l AIXES JFZFHA L

https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com
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4.4.6 2l sys.stdout(stdin, stderr) 2 E0l= =S| X| LSL|71?

shol A 59l A= A5 C B AEAe] 2

TEF
W open () g8 F9ll o] Mo BE= HEE
shol Mol Bl N DL AT RS 3 C 3}
o] s A M s o2 dojubr| = gyt

1 1} stdin, stdout 2 stderr < 3} 0] 4‘4 o A 5 3tA A E]Q

W EJd Yt sys.stdout.close () & *‘aﬁﬁl—tq glol M 4=
C 3t 7l<2E 4] 5yt

o] Ml 7}A] & hitol] Eﬁﬂ a5 C :4'01 7= 2}

S AT (A8 504,108 Tt =g wEol
54 A

52 A7) AL, £.close ()& ol 7Y AA S
] ; £7} 7] A 71 2w £

N
i
gi
i
it
!
I
i
°
I
s
pa)
r]o
\I

2
o

Aol A7 oJjRo] 5l AL A 0l%
=& £ 95 yth. 29thd, os.close ()

os.close(stdin.fileno())
os.close (stdout.fileno())
os.close (stderr.fileno())

Er 2R 4501 028 AR AT 5 9

rlr
ofy

Y.

45 YEZ/QIEY T2 I

4.5.1 mlo|Moll= ofH WWW =37} /J}SL|7F?

glol B &g g 5 8 v Q9 internet I netdata F-ES FZ A L. Fo| R = A =3 ZElo]dE = 9
A2"S 5o =gl He= g2 28] sy

Abg 7153 g 493 2 9F-2 Paul Boddie 7} https:/ /wiki.python.org/moin/WebProgrammingof| A - #] 2
23t

Cameron Laird += http://phaseit.net/claird/comp.lang.python/web_pythonef| A s}o] A ¢ 7] <o #3783
oA RES A HE P

452 CGl Z X5 0{EA S ¥ 4 USLI7H (METHOD=POST)?
£2 POST & 23 9 ol A8 7HA 231 AUtk o] 9L AA £ HT + AL Shs 712 D=7} Qs
SEZ:

o, Th-2-2 urllib.request & A& 7Sk of U 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 reqg:
msg, hdrs = req.read(), req.info ()

45. LESZ/E{W T2 Y -
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dutr o7 HAME AFJH POST A4 A9, 2] EAF L2 urllib.parse.urlencode () & A& 3}o]
ol g3f oF ghof] F2l B d Al L. 9 & 9], name=Guy Steele, Jr. & RHUlgiH:

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

o] ®.7]:
FH 9] 3 ol = urllib-howto 2 ZZ 34 A 2.
4.5.3 HTML Y 4= 2Ial o 2RES ALE35HOF L |71?

Web Programming wiki pageol| 4] F&3F H 3 2SS 23 4 5y th

454 Tlo|M ATZIEAM LS ELhai™ oA sHof SHL|77t?

ol H# g BE smtplibs AFL3IAA L.
2 o] 2 AL FtE w2 ek thEA v WAl 7] QU T o] B L SMTP gAY E A Ydts RE
E .

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send

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

FUx AL ) oF2 sendmail & AFR U T sendmail T 2 13 9] 9 X = A = =/
usr/lib/sendmail, &% /usr/sbin/sendmail. sendmail Ml57 <L F| o] X 7} =2 0] & AJUrt} M=

= oA Asyth

import os

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

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

p.write("To: receiver@example.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)
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4.5.5 2712| connect() HIAMEMHM EEZE m|5t2{™ 0L A sliof &L|7}t?

select BRE°] 2749 H|E 7 /OE A Y3}= o T3] AFEE Y Th

TCP A 2ol £5 HA = F 17| fal, 2 v E2F Reg A4 5 5tk 2° th connect ()
2 598k, 54 AZE AL (DA 7540l guth ol MEE L errnool E ke o9 7 BT
t}. errno.EINPROGRESSE ¢ A o] A3 Fo| Ak, o} & &5 ¥ A ¢gk-2S el Ut OSule} o2 k2
Rhgel A, of 2 2o) Al Eof| A Slo] Nk =] 2l of gt

= 546}34‘11 connect_ex () HAES AR E 5 A5 YT errno T REgHU T S5t W, Ul
No o

g
QA5 92 et £ o]

connect_ex 1‘/}}\] iéﬂzﬁ 2,\’\1,]1‘/} OO]‘/]'errno EISCONN
A AL select & @%}b‘]-o:] 2 2 93] #olst 4 9T}

Z3: asyncore EEL

o ZUEHAD = 24 ZA O thaff ZddH2 A H2Hs ATk
A AFAF Twisted 2lo] B8] ] r

fr =

4.6 C|O|E{H|O|A

4.6.1 1m}O|Mof| Ci|O|E{H]|O| A THF|X|0l| CHS QIE{H|O|A T} /Y &SL|77?

.

DBM} GDBMZ 2 T3 7]k S Alof] t &k Q| 3| o] 2 & 5 vpol ol ZA= of Qlsyth A Haa 7t
HAA Y dolgu| o] AE A FE = sqlite3 REE Y5 YTh

EE TA Y g oled o] ti gk 2] P o] AlsF Yt AA S U] §-2 DatabaseProgramming wiki page&

CESIK

4.6.2 IO|'MOIIM BL HAE O EAH FASLII?
pickle ghoHeje) EE2 o] 21 vl AukA el A 0 2 3 A5 (o] 03] A2 7}, 27w BT L2
A AR S5 YA, shelve Fhol Hejel EL pickle} (idbm & A8 3he] Aol e] shold A RS

Z38h= 9454 (persistent) 1] 3= 5 U Tt

i

IS
N
1>
Ok
">
pal

®F EE randome G ARV E I FY L A2 s ot

import random
random. random ()

AL (0.1 WIS FAY BF 457 £AE BT
o] Bl ThE B 54 4477 & vTh 1Y

7
* randrange (a, b)+<[a, b) Helel A4
a2

e uniform(a, b)+=la b) WS 5
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[«

)52 D48 e AdadA A7 A5, 7

e shuffle (L)

< g
=A< A MY G A7 E HEV] HE A"
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-3
o
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>
N
2
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fru
Mo
o
o
H
%
ok
rlr
=
o}
td
f
fijo
@)
fu
rﬂ
mln
i&

21} % Y t}. extending-
index Z 4] ol A= o] Qls5UTh
al

g el FFolu}

il
i)
o
¥,
X
X
2
>

ql
o
N
2
]
vl
i
P
A
°
vl

-, Crrol I C 284 758 AT ) 5ho 4 I F2E (include) 319 F91o] extern "C7
. JE AT ol AR elEl ) B Y 2 B2 o] exvern "0 g MAHAA L AYAE D
o]t 4 = (static) C++ A4 & ) 2 Y zto] ob ]

53 CE &4 = A2 o{FSLICE CHetol }SL7k?

Tt = 2ol mheth, o B WY C F2 Aot o8] 7HA b ere] sy th
CythonZ} & Pyrex+= 2F7F A H nlo] 4 3 21-& vk

7} Pyrex & AH8-6FH Tho] & o] CAPIE w97 92 s 4L 238 5 A5 yth
A7 vho] o] Yl 7 Cub C+ o] H e
$HESWIGH 2L 572 438 4 deuh
Ayt

63
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5.4 COlIAM 2|9 mo|M 28-S A &S &~ JUASLIN?

OfE2
02

= HAY & 4= PyRun_SimpleString () ©] W, o] 2 E _ main__ 9] AEAE oA
B2 S A 3540 02 WAk (SyncaxbrrorE T 21 wAT
£ 93%}l4d, PyRun_String () = ARSI Al L ; Python/pythonrun. coll Y+=
AXE X 26]./\1 }\]

5.5 COllA e[| mto[’M HEJAAE O{EA I = USLIN?

o A Y& PyRun_String () start 7] ¥ Py_eval_input& AFESto] SE34HA1 L

)
=
BB, e g ek

=
r [

:l':
U

o},

5.6 LIO|M ZHAOIA CHE HEAH FEELIN
t}.

] = A9 o weEt sy th F&o]H, PyTuple_Size () & Zo]E W33}l PyTuple_GetItem()
2 ARH JAI 2 FEZ WS YT g AEE R8s F4E 7FA L QlF Yt PyListsize () 9
PyList_GetItem().

vl E G| A=, PyBytes_Size () & Z o] & W23} Al PyBytes_AsStringAndSize () & 3t 2 o] o
3 ZAHE zﬂ*?}wt}. sto]l A vlo] EE A A= ¢ (null) Hlo]EE 23HE = Qloj A Cﬂ strlen() <
A = Sl Fol A Al L.

A & 7“*}6}3% H, WA NULLo] ofd 2] &<Ql3t th PyBytes_Check (), PyTuple_Check (),

PyList_Check () S& AI&3AAA L

29 (F4) d" 9 O]’\7P AF3te Thol A A A of th$t 1+F APIE Q55U T - Z}/‘ﬂ F U8 %Include/

abstract hE 91O A A] Q. PySequence_Length (), PySequence_GetItem() SH Z2 35EZ &
7o gol A A AL} A H o] A & 4= Q)& Huk o} 2} £ X} (PyNumber_ Index ) 5) %} PyMapping API

AT e e e RET L EES A AT

= 3=§]

ol
[y — |

—_—

5.7 Py BuildValue() £ Al23510{ /2| ZIo|e| &
olL|7}?

o

A

rlr
o

=
T

28 4 g Uth B4 PyTuple_Pack () AHESHAIA 2.

5.8 COlIAl ZHA|S] HMEE O{HAH SE&H|7}?

PyObject_CallMethod () &+ AAY Y A EE TE5H= t AHE S 5 5 UTh il ®ig=
AR, TET WA EY o] F, Py_Buildvalue () ol AHEH = A} 22 2R FA4E D A FJUh

PyObject *
PyObject_CallMethod (PyObject *object, const char *method_name,
const char *arg_format, ...);

e AR o)A 25 T Yol AR Ao BE 253 T ¥hS kS Py_DECREF ()
ol 7l YUt

& Eol, AAH10,00.2 3} AA 9] (seek) MINEE TS (3FLD AA 2 E7F (f) 2k 7 oh:
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
an exception occurred ...
3
else {
Py_DECREF (res) ;
3

PyObject_CallObject ()& @4 AA FFo| thal FZ= At R, AL Qlo] 4S5 =3
2= ()& Ak, st AAR S T, AAE F2E FEUHh dlE S0 ((0).

5.9 PyErr_Print() 2| &£ (EE= stdout/stderr2 2l
WA EELIR

2
1
i
h
i
N
1o
2

gpoll FEO| M, write () HAEE A W3t= AA S B A L. o] AAE sys. stdout ¥ sys.stderr
o th A5 A L. print_errorE TE5 AL BF Ed o] AM AU Zo] ASIHEE FAA L. Tejd YL
o] B write () HIAE7F HUY = 2o g2 ZHUth

o2 3= 7MF H WL io0.StringIlo FIPAE AFESIE AY Y

>>> import io, sys

>>> sys.stdout = i0.StringIO()

>>> print ('foo')

>>> print ('hello world!"'")

>>> sys.stderr.write(sys.stdout.getvalue())
foo

hello world!

e AYe SAFE SR 9 AA L theH 2EU T

>>> 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!

5.9. PyErr_Print() 2| £ (£ = stdout/stderr 2 QAME|= T E Z1) S O{EA EELITF? 65
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5.10 COl|AM mjo|Mo 2 ZHMEl D=0 O{EAH WUMAEH|7}?

O3} 2ol 2E AA the 2AHE S+ AFUth:

’module = PyImport_ImportModule ("<modulename>");

BEEL ol AXE X YO (Z, sys.moduleso] o}F glow), o A
oo "d——‘-_—'G] sys.modules ["<modulename>"]9] gt H]'ﬂ’ﬁ]"%q OJZL EES
9 3ol RN L — A /15 2 B3 sys . moculesol 445 £ ek

29 The, the T 2ol REC o B HE(S BEO] B8 BE o] )] QAT 5 A5t

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

Zgol = ol tidshr] Sl pyobject_setAttrString () & 2E3dhe A= A5 dUth

5.11 I}O|’MOJ|A C++ ZHA|Ol| O{Z A QIE{H|O|A EtL|77k?

27 Aol et of e 4 g2 BAlo] dEUTh o AUS £FO SqEAY, (390 W) BAS
i HoR AAAUN L. sfol QER) A2 8le] A9 ok Crt Apo]oll &= 2 Hol 7} Tk AL A7 AN
—mhebA) C 2 A () BS FHOE AL st Y& A A2kl Cor ARG = 2§37 k.

Cr+ 2ol ej ) o] A9, O 22 AL o5 U Th vl ske] 9z

5.12 Setup LIS AIE3I0{ 2ES F7I3 =0l make 7} Aui{SiL[C}; 24
OAZESL|F?

Setup-2 7 B2 2 L1tk 3, 7HeP o] ¢}
A ~3YE 37 o] B3, o] tﬂ:/_‘— Lﬂ

-{U rE

br _PyImport_LoadDynamicModule

I3 v, GDBE Ay & uf:

$ gdb /local/bin/python
gdb) run myscript.py

gdb) continue # repeat until your extension is loaded
gdb) finish # so that your extension is loaded

gdb) br myfunction.c:50

gdb) continue
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5.14 2|sA A|AH0AM DM BREE Hutstd A X9 L2 ot o]
gisLICE o OZESL|71?

2B A= WAL gto]HE sto|H S A
python2.x/config/ Y& E g7} £ 5 o] QA %}gqr/]_‘

dede 47, 223 545 &2 2 python-devel RPM = A %] 5} Al 2.

};
m&
ol
rr
=
i)

4 23 th s st o] 23E /usr/1lib/

HH] ] B¢, apt-get install python-devE AYPIHA L

23] 2AU . g

ol

=
to W AXE codeop RES AHEE = AFUTE o] RE2 & B47]9] 54<
=9°|,IDLEZ °o] A& A
CoA] o] 2 A 3= 1A 4 e PyRun_InteractiveLoop () & &3 (o}up 2 o] Ag =0 A),
dlol W A ZF B 7 dE S A JEE 3= A Y YT PyoS_ReadlineFunctionPointer () 7} o 8]
) A} 49 e B el AR A Gtk AT B ot oo/ real it o3}
Parser/myreadline.cE I XA L.

JeV i EE U A S IR 2 2g oA A
AF2 2 182 7|thE]l &= 59 PyRun_InteractiveLoop () & ey
PyParser ParseStrin $<3t1 e.error7} E_EOF 2} 7L%X]

29 A= AL o u]F Alex Farber 2] 3 = of] A]
=2l

oft ol
[kl
h

1% g
A

:L o
i)

oo
rlo

#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);

(TF sTolATell A%
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(o] A sl o] A A M A%)

return 1;

02 s 22 =48 298 Py_CompileString () 22 HupA3te 2 ah= A YUt o g glol A

3 d¥ ¥, PyEval_EvalCode () & E&5to] Bigte I = A& A3 HAA 2. 237 =

A AP e AFFAA L. Aupdo] A e, o 2] FZoA WA A FAE S
[e)

1% ehy:

#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 psl[] = ">>> ";
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)
{

line = readline (prompt);

if (NULL == line) /* Ctrl-D pressed */
{
done = 1;
}
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 */

(TH& STOTATT AI)
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(o] A sl o] A A M A%)

exit (1);

if (0 == 7) /* code was empty, so */

code[0] = "\O'; /* keep strncat happy */
strncat (code, line, 1); /* append line to code */
code[i + j] = "\n'; /* append '\n' to code */
code[i + J + 1] = '"\0';

src = Py_CompileString (code, "<stdin>", Py_single_input);

if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || Jx ">>> " oor */
'\n' == code[i + J - 11) /* "... " 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) &&
!strcmp (msg, "unexpected EOF while parsing")) /* E_EOF */

Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2

r
t
else /* some other syntax error */
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

}
else /* some non-syntax error */
{

PyErr_Print ();

free (code);

code = NULL;

prompt = psl;

free (line);

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

}
}

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

5.16 HO|Z|X| %42 g++ 7|5 _ builtin_newL} _ pure_virtual S O{&A|

32 2 UBLINNR

g 4 EES FAOR 2ES W, ol 0 € thA) Y AT, grrE AE-30] O 283 (o] 4

Modules Makefile Oﬂ A LINKCCE A AT A L), g++E5 AFR31o] oJ 2 &2 A4 RELS PIAd o (9=
£9],g++ -shared -o mymodule.so mymodule.o).

517 2 HIME= CE 78|10 1 8| H2 mlo|Mez S = (o2

= =]

ofm rlr

a5 U int, 1ist, dict 3} 22 WF 2R 45T 5 stk

Boost 3}-o] A g}o] B 2] 2] (BPL, http://www.boost.org/libs/python/doc/index.html) &= C++9l| A o] & 43 5}+= HIY
& ABYUTHS, BPLE ALE3}0] Crr 2 AT 38 Ze) 28 452 5 o Th.
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CHAPTER O

oz 2 mo|M FAQ

o
o
H

FOIM mo|M =2 S AUSEHT oA SHof §LI7f?

L)

o] AF& B3 Aol ohduich. oln] AEP §ed BN T2 WS ABFE Aol 4% FHriv o] mE
Aol e AU 124 oW, £ 6 AAo] e 5 duun

Fale] owl B AL § 2 24 % o4, AF (DOS F) T (FH mEBZE F) o2k Bt Ao
AP oS 42 F AYUTh HE AEP A4 FoIA cnd & 3] o F2 92 5w
A O The 2L AEPY (W LELE) /L FAH /] W o] ol &) & Fol AA AP AA T
% glofoF g}

Q
-~
\'

ot A7t thE L, I Fo v Al e F AFUth A BEE geR 22 A 47 & 5 dsyth

’D:\YourName\Projects\Python>

AFE AR BT FH 2ol EW 251 Ao g2 A Gt Ak o] d FS AT, gho|H 22 WS
Ay =v)7FE A

slolH AT HEE oM A Z g ghe v 22 2 3oA AP B o 7t k= AL ¢ Jojok gt
AEZEHEATHEE 3, vlo|E TEZ AuYsta, vlo]|E I = Agste 22 18-S 75T
a2 09, JAH Z e EE B3 vho]H-g A gl stei W o) A Ev)E) of 3 AlF Y7k

HA, B8 ol (py) 2he Dol & a4 7] £ AZBHE AAE Q1A gF=2] EAs kUt W& s 1
Ao, B py E 48l return 7] E oF ght}:

C:\Users\YourName> py

che 2ol AR YT

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.

>>>
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Ao e g (B R 2 ARG S o0 240 BN L HS 0 2 dedstol 7Sk
Zo] A 52 PR 5 AFUTh ol AL shol el g 4 7% F s Uth A9 @ A
SAe dgshel #15m 1 ATE FASRHA L

>>> print ("Hello")

Hello

>>> "Hello" * 3

'HelloHelloHello'

we Abgel B3y BEg AU E me ad Y] e AL 2 AHSFUTh thEl g sho] 4 A4S

BotE ¥, exit () T EIZEFAY 2 & YA Cctrl 7|5 FEI WA (Enter) 715 58 9EF

Uﬂaﬂ:ﬁjé:ﬁgggilao}z}L]tk

S, A2 2 T - Python 3x » Python( = ) Wl A BT 2o A2 v i RS Foll 4 9o, 1
29 BoIA >>> REEEES B 4 YHUT o] A9, exit () FFE BEFA U Cerl-2 B JI3A

o] AbFAI T, A= S ol A B (python) BB AFSE Fol T, JE 22 e SR oY BE DT
oAl py BH o] AAF R onRE, FAL FAY sto] W ATHEE F F 5 UTH Tl AT HE A
42 ud 42 s gt e Atk GAe] shel W A2 E T nello.py Bhe o] 2w A9 A

%o AN ST 9, §Y 2EZESL E O R W o9 o B R thet 2ol U go] AP Uh:

C:\Users\YourName>

dehA oAl 2T HE F & Follpy & Y sto] ol 2THES AT Al py §HE= 23T AdUrh:

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

6.2 mo|M A5 EE A% mteUZ Tr=2{H 0{E A sHOf ELi7t?

=AM £ stol A A x| He] A= o] 1] .py S92} 5} 3 (Python.File) & 12 311, JJEl = 2| H
(D:\Program Files\Python\python.exe "%1" $*)& +=open HH e 31Y 32 AlFTY
th o] A2 WP ZEZEA (foopy) I 2 AIHE B 7)o 2R3t} A §lo]

d
A
/\E o-‘q' =

(foo) & YB3 2T YEE A el 2] W PATHEXT $7 W5l py & 5713 oF g h,

mgoﬂ
mlo QL‘

6.3 2ff iUl = o] M= A|ZHSH= Ol A|ZHO| 22 ZEIL|71?

Qa0 2 sho] AL AL ol A B whe A A 20 A v, w2 vho] A& A 4sHe o 4] 2.2 Alzke]
A Bieh W1 A Gl o, o121 9 AL Shol Hol 5 ASA 75 HOE ol e HES A
oA 2 2537 W] BS o 25 A BEUTh

o] EAlL AT AFE Y vhol s PA £z ES ol FEH BAoR WASE AL 5 ST AR
dholel s ~7I VL B Al ~Hlo 2 HE 9L BE AL BUHNGES 27U S PAT T T
N5 oW EE EYoe A0 FHA dHUTE ALTA o2 AA} 2z e oo 74
AR 2 E Qe TAH QEA FASAA . BE e A28 97] FH L AANEE AT A, McAfee
= E3 EA= do Ut
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6.4 O’ AT ZENAM A S == LE2 FALYULIT?

See cx_Freeze and py2exe, both are distutils extensions that allow you to create console and GUI executables from Python
code.

6.5 *.pyd I}US DLLI} EASH|7}?

o, .pyd 3t 42 dll o] A g}, E 7}A] 2pe] Fo] dFYth whekF FAl o] foo.pyd B ©] 59 DLLS 7FA 1
°‘D¥  ByInit_foo() $8 WhEA] 7HA AL glofof et 412 el 4l (import foo) £ & 4 gl.ovi, 3t
o] % (foo.py, foo.pyc ¥ ”JOM 2}) foo.pyd & HA T Zl o] 11, o] & L AFIH £ 7] 35}317] 95 PyInlt foo ()
TESAEZE AYULE A=A DLL & A& 878 Z 0] 7] uZof| .exe & foo.libe} & 31 <+ H Ut
3=

foo.pydell th et A A 2= A=A foo.dll & A3t tl AHS-3h= 4 Z7F ob'd PYTHONPATH 9 & 79
ShiNe. 8 22098 AAs] A5 fopyd7} 92 Dos gAY, Z2IBL I DA Aed=dl
o] :éfi_h/]rf]’ EE, import foo & 3}7] YA = foo.pyd 7} B 23Ut DLLO A 7] A= a2 T =0 A]
_ declspec (dllexport) & AAFH UL} pydol A 7 A= AFE 71531 S 220 AojF U th

6.6 T SSEZI0| mlo|MS Z&5I2{H LA sHok EL|71?

A= oA gho] M A Z B & 23318 W t}S 3} o] 8 9k 4= 914 t):
I exe 5hlo] 23] shol Mg WES & H ok FEo) A ol WS 2 A0 DLLY RES| JE
EE g 3}7] YA = DLLo]o]oF U] (o] Z o] A3 A 9L A WA ALA Ut T,
pythonNN.d1l o] 3 & Pt YUt S 2 C: \Windows\System ol A XH Yth NN-Z s}o] 2
W A o] 311, Python 3.32] A% (33) I 22 521 th
% 7bx) o2 sholdoe] Y23 4 UF Utk RE B YA+ pythonwv. 1ib o BE Y25
olu3tal, ety ¥ F= pythonhN.dll o that §3E ou ‘0;3—141;]_ (M 2T pythonhV. 1ib =
pythonNN.d11 o |3} &9 (importlib) JUTH 22 FAE &) 71 &2k Ao g}

o
=

ety FaE Y3 FHAS A DS ZE AL I?dE}%‘ Fol HAFYE FA TEE
A% 9 LoadLibraryEx () FE & AFE5}9] pythonNN.dll € Z2EF oYt 2 F=+= A= F
GetProcAddress () FHoO|A 42 ZAHE A& 319 pythonNN dll (Fo] M) C API) 2] A~
0 W oIS Ao of el o Tl £ o215 £ E 5104 C AL A R8I E S 2L B E

:’EOH FHHA AT 5 sy
Borland #17 : ™A Coff20mf.exe & A}-23}o] pythonNN.1lib & OMF &4 © 2 W33t}
2. SWIGE A& 4%, A9 tlolEl et A =5 she] o A AL S 5 YA FHE& sto] W (4 BE)

< A73skE 210l 5 Uth SWIGE BAlS 98 & A7 AR AR ES A2l g AYdUtt 2 2342
exe Yo YA C Z=7F A4 H U H DLL 519 < Ex nEdavtgow, weA fod Hasts As

e o,
3. SWIGE & 259 o|Foll et o] Fo] BetAl & 2713 - (C ) E A4 F U & =91,
2E9 o]&59]leodl BF, 73} &<4£ initleo() 2 T T} SWIG /\HE_ #H 25 AFE3HE initleoc() &
Gt o] AL A= %ﬂlé7}436}~ﬂ1—‘:'r% SAN 2YA ZYPAE 2733
2GRANA CIAEES exe Lo AT 5 e olfr= 27| T4 E STES = A0 BES FPo|Ho R
QEE B A3t 5 Aek7] DRI UTH (o] o] FAISHE A 92 F WA AT oh
4. 7rhs] Dol A, FAlS FAIY A REE ol H JIHZEHE 273} 57] f8f th
ES

Ky

=EEAEE

=
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#include "python.h"

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

5. 5bo] A ] C APIo & T 71A] # A7} =, o] 22 B4l o] PythonNN.dIlS PHE = o] AME-5 &= Avtd
2] 2 MSVC ©] 2] 9] 7L‘J1r°‘8ie A8 B e s o)
EA) 1: FILE * QS o= 29 (W% %»;—% £2zy 0] B4
e wEo] Be @otde) AL 245544 Gyt
Tz g dyth
t}

2: 9kgkgho] void Q1 C 3H=9] B 3 & A E ulf SWIG+

F

M
2

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

o}o}, Py_None-2 pythonNN.dIl W -2] Py NoneStruct 2}= 5343kt o] B 22 0] tfj gt 2 2 87431+
a2z JuUch Al DopAd, o] == HE Hopdy FF oA Ao Ad Ut R 22 IER
HHE A A 2

return Py _BuildvValue("");

ZJ“\f o] A< 1-11—%/\] 7| A = %?B\X] qk, SWIG ¢ $typemap s == e /\]_%3]_0:] PR Eﬂ%‘ﬁ}*\f 2 ol

EFUG (A< &4 SWIG 2 H A Y.

6§ Aol sholl A STYEE FBTho] sholdl Alelzole) 4 WATE AL 2 A21o)
byt A3 Fe Qo) F A ~dTE =4 AAUTE 282, 94 (F wxPythonWindow 2 2)
€ (mative) 2UE| 2] & BE0|oF Ptk o] Fe sholdl lefx 2e 9t A sy Ak BAL
shol Mol ifo 9)7] W 2716 A Ushe RE AL U B A% 9052 read() Fwrie) 7 A=

£ 35he shol 4l A (3¢ =Bl 42 F) W 9o gtk

m

i&

6.7 TZIJ|7} L mpO|M 20 S HUSHK] 25 ST 0L A a0}
SLmne

FAQ<= ¥& AH&ste A= A4 sHA ¢don, shold 28 QYA (PEP 8) & £4Hd o] I =0 tsf 4
N 2] ~E A% T 3} Emacs python-mode 9] 7] % ZF <] Y o}
E8

mlm

T HA7AA G aFo)Ag T8 A2 2 A o] ob gyt o] HellA MSVCE th2 7] ¢kon
éJﬂ ojA~E AHESHY] gA FAEYUTH o2 A5 S wet 3l B A Al L Tools » Options » Tabs, 71 2] 31 3+
82 () Default) 2 3}31 (Tab size) 2} (Indent size) = 42 5} 31, (Insert spaces) S 2] HEOZ
Ad g
UY T2 Bl Ad o)Az Q3| AT Fulo) EA| 7 dA = AP, go]# o] IndentationError L}
TabError & TAAA YT =3 ]-,tabnanny BEES A5t Wz REox tdE g EEE AT 4
§1% Ut
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5t2{ O{EA| sok StLi7t?

o (=R
JEERE]
Use the msvcrt module. This is a standard Windows-specific extension module. It defines a function kbhit () which

=
6.8 222 §l0| 7
checks whether a keyboard hit is present, and get ch () which gets one character without echoing it.

tQIStEAH O Al aljof ELint?
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CHAPTER /

Jeff = ARE A 2IEnH 0] & FAQ

7.2 mo]’Moll oftH ZHEF ==Xl GUI E210] UASLI7F?

| ek, R 7FA 7 S U S 25 T AR E obF sholHl 390 o] A5 A] ok oksy
A

7.2.1 Tkinter

Shol 9] E2 el &= Tel/Tk 911 28] that AA] A% Q5] o] 227k E35) £, thinter 231 2 7] o}
o] Zo] ofuh= 7h (3ol W o] ThR 2 vho| U2 W £ EFE o] glom ) 43w AS 5] A5k
deznof] T ek QS 2 9FShE Thol T 8 A4 8 W8-S Tel/Tk 51 o 21 8 F23h4 Al . Tel/Tk = 9] 0S X,
AL L fs SAE A THY U

7.2.2 wxWidgets

o, &

wxWidgets(https://www wxwidgets.org) = C++2 ZAH F 75 o] 11 o] A1 A = GUI Z 2 2ol By g2l
325 1/] r/}
v H

H
ZAZNA ol B FAE S A& Th '{1—‘1:——?—, 1:_1'1 OS X, GTK, X11 7} BF A A AL
vho] A, &, Fu]5 thgFst Aojo A Ao vl g2 AR 5 U T
wxPython-2 wxwidgets 9] -L]-O] A apeld Utk F 4 wxWidgets ¥ 3 X v} oF71 5 E o] 2] %] ]% A gk, ==
stol A -2 Faf thE Ao vl el A= /\]'“(lﬂ T P B2 sS ATIE Tt Eukst XPython
A8kt AL AR E A 9% o
wxWidgets 2} wxPython-> 257 3Z 2] g]] o] L} A o] 9l o] 2 5k ofu] 2} A+ & Al F ol A & AHE-S 5] gheh= d )
a} ]/\1]/\7} 9l re _-_7H /\/\ ATE 1101011,]1—/}

ol
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7.2.3 Qt

Qt £ 2 (PyQuU} PySide® A1-481) o] U} KDE(PYKDE4) & 91 2 vl 9 & A48 5 %V th PyQue A
PySide Bt} o] A<al A vk 54 28 =2 73S 244 35)2] ¥ Riverbank ComputmgOﬂ A PyQt 2ho] Al A E A}of
U} PySide= R E S8 _Lg:Lauoﬂ,q E(Ql/]q_

Qt 4.5 ©] 8- LGPL gho] Al 2o uhe} 2ol Al zh ol P U vh; &, 4§ gho] Al The Qt Company ol A
AlsH U

7.2.4 Gtk+

AW

sho] W& GObject 9= 2~ 5 A vl & ALE5}E GTK+ 3 38 22198 F4¢ 4 A5k sho 2
GTK+ 3 A4 A= 9tk

Gtk+ 2 =718 §] 3t o] A PyGtk v}91 @2 James Henstridge 7} - & 315 Y t}; <http://www.pygtk.org> 5 B A 2.

7.2.5 Kivy
Kivy£ HlAa35 &9 AA (=%, macOS gl ) of Bubd FA) (FERCE,I08) € B+ A Yst= wat
<93 GUI 2} 1EEM%MD}. o] 212 sto] %3} Cython & = X“éﬂ gom gyl dee W AdES

g 5 Ao

Kivy= MIT gto] Ao et w29 = 78 F7) &2 2z E o] ¢JYrTh

of

7.2.6 FLTK

AESHEAE FE 5 44
=4 Azgdrh

FﬂJ
I=J
)
it
pC)
lid
o
b
o
>
[>
ol
ro,
=
—
=
i
»
ofo
5
o
X
ju i)
=3
ro
ol

o] PyFLTK Z 2 7]

7.2.7 OpenGL

OpenGL 8} H-& PyOpenGLS ZHZ 34 Al 2.

7.3 TO|#ol| Ot ZE S GUI 20| YL

PyObjc Objective-C H 2| A& A X0 2, glo]H =2 a:;Le W OS X9 Cocoa 2fo] H e & A& 4
AF YT

Mark Hammond 2] Pythonwin®l| = Microsoft Foundation Classes o] o] 3+ Q1 €] 5| o] A9} &2 s}o) 0 & MFC &
Y2 AR5t A Fol =2 a8 o] e o] 95T
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https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
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https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.io
https://python-gtk-3-tutorial.readthedocs.io
https://www.gtk.org
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7.4 Tkinter & &

7.4.1 Tkinter 22 T2 S 0{EAH 1 H (freeze) &L|77}?

Freeze= 53 A3y 28 xg gl vt = c 2ot} Tkinter S ¢ 22 73S AT o), S8 22 o
o705 T3} Tk 2ol Hel2l 7k AR st e 1A% 53 Adgol oo
3 7R S AL 3§ 2 IS Tl Tk 2fo] He] 2] 9} I Al g3hal, 1T ES 413 Al Zko]l TCL_LIBRARY

i H
9} TK_LIBRARY $+74 W5 ARE-Sto] 71e] 7= AP th
QAU EY AYY $FELIUL Yo A, o) HAUE PG T AAYEE § g 22T
E 3}13] o} 51-1/] 1‘/} 0]% A D 8}+= ok 7FA] == Tix 8] £ 3 (http:/tix.sourceforge.net/) &) 4 H 2 SAM(=
AP B E ?31/]1;].

SAMo] &Al31H TixE Y =311, 3Fo] M 9] Modules/tkappinit.c
SHA| & <3}, libtclsam 2} libtksam I} 3 Z g T} (Tix 2fe] B 88| = £

u°1' £
4z
=2
>
(@]
'_l
0
©
3
F
o]
'_l
.
ol
o
2
i

742 110& 7|ci2l= S Tk O|HE S XMEISI=F & &+ USLI7?

A% e ol9)9) T THEAzhd, 2R UT), 17 sS4 % ekt 28 1o 2

I D29zt de
OFZF A -3 3l oF T?ME} Tk Xt XtAddInput () EE7 55T 212 23 e, 3 712l A 1/07}
7sdw Tk W FZoA $&8 ZW S48 S5 4 =& gt} tkinter-file-handlers & 2 3H4d A] 2.

7.4.3 Tkinterol|A 7| H}QISIO| S kX QA LICH: 0|27} S2AQIL|7I?

A% el BUe AR IS S Ebind() WAER o WEd] AZH o ME He)7) 7 AW A b
=AUy

1 E AL Yol 485 920 (F15E XA 7 gl AU foous FY) STk YA E

G AL REAAL IAL 2T 0] e EA2E DAY TR ] 8L TDA) b T takefocus

g4 HAA L)
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8.1 mlo|Mo| FAL|7?

Zzrady dojduch g2 o S8 2= 12“011 AHEE UL To]l A2 w97 g IR
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8.2 LH HFE{0f| mto|Mo] HX|E O|R= FANYULIMN?

sfo] wo] A2 gloll 475 o] gl A%k 4 7] 2 7
.+ olulE AFH ) e =
AFEE ST AAAEA =
- AFEO] AT AN 28 22T
GUI =2 12l o A | B9 = A w9}
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8.3 mIO|ME MME +~ USLIT?

shol o] ol Tl A Aol B8 Y& th

FEAAEAOE AAYOW, ofF BAL oA A AAT $ AU th AEFAA L, Aol e
=229 3 WA A obol 2 AL AN L.

A8 T2 A A shol e AAUTHE, AAR FE QAT AT 3§ 22T B AFA
o7l Bk shol 91 1 Al Aske Al o &8 T2 A7 T2 E Agalof gtk

shol o] & AR A 9} A A5 ATk, Al AT AL WA B b5 Th A A, shel Moz A4 D
BEEEPAHE A9 o, 15 dRE 528 4 AaUth BAE AR A AaES
A A A3 o & 4 T,
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APPENDIX A

0%
>>> |59 Ao 7|2 shold ZEZE. QEz A EYoR AW 5 b LE ol q A4F B 4
&k
e e A5 D 5 A5
Sojx7] 9 FE B2 IEE QAP W, AL o] R TEA (B, ) BE, 2T oo 1=
SEEE R EE BERFEEELE R ERFEE REES s

2t03 = & glolHEgloA 1ib2to3 & xﬂ*%} Uth &gz og 4388 4 9= 23T E = Tools/
scripts/2to3 & A& Ut} 2to3-reference 2 H A Q.

abstract base class (5= Hilolé ZeA) FAH o)A ZF P A= hasattr ( z;% 2 gadso) E:ﬂfsmur

1‘36‘P7ﬂ ZEE (s , IR A =) A, AEH o] A& Zq-/]d’h HEAFTFoZHN ¢ Elo]
= H eyt ABC= 7}”/‘1 L E‘EH/\g = Yot FHaE 71]-——'6]—X] ?%’3‘31"1_:_151nstance O
E}lssubclass() o o5 A E 5 %%Y’/H/\Eo]b]lﬂr ach_-‘é*é‘ﬂ/HEE/\ﬂ .ol Mol =k

U3 ABC o] gt tf23 22 A 59 55Utk A8 TR (collections.abc BEO A,
= A (numbers BEoA), 2EH (1o BEAA), YEZE 39} 2T (importlib.abc EEAA]).
abc ZES AMESIA AR4l o] ABCE W 5 YT

annotation (o] = H|o]A) THo wlel 3 I E B AR =W, Z
W A2 E ol Edyth

i)
[>
2
m
i)
S
[
2
rr
o
+
2
&
o
i

Ao o] o | o] 2 A Az AM AT QAR A W, FEY sS4 B o] o] iH| o]
Ao A rE, ZY, @'5,\—9] __annotations__ S5 oJEZFE AFFH Ut
o] 71%5< AWt W ol :nH o], 3 o] = H| o] A, PEP 484, PEP 5262 =514 &

_"E
yword argument): 3 5% wf 2217} koll E-2 AR} (A& E9], name=) i **
Liili AGE = AL o & 5o, t}23} 22 complex () & A 33 5+=

ko
o,
N2
—'3 I
L g

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

o AR A (positional argument): 71 = AAL7F obd AR} 93] AAEL A HE2] A Fof Yo
Aol & o ol x 2 2ol A2+ JYFUh A€ S0, e H 22 22dAM 345 =
SR P RS

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

A G4 ke o o] g B2 A
HAL BYHOR, o EHA o]

gol Ao mj w4 P FAQ BE <l Ao} uH7H 91 Ao 31rPFP36L HA L.

asynchronous context manager (]2 7] AEYAE #AE]A}) _ aenter_ () 2 __aexit_ () HAZE A9
3o Z ¥ async with FoA] Ho|= 3L Alo]dt= AA. PEP 4922 = YUT U5 14 t}.

asynchronous generator (H] % 7] A& o]€]) v]5 7] AlvdolE o]HH olH & 58 F+= '%L-r async def
=z ZJ.JH':—E’_—‘?—H ™ Hol=t,asyne for FEZIAIR S A= dHY FES == vield
x2S ?:?erh Aol thFYth

HE w5 7] Alvl g ol 8 a2 he] 7] A v 01‘{ oA = vF7] Aol e olEd ol £ 7+ F

A
Utk el el ofu] ) Watel A oo AL L, AT 8o B MA 2B gTh
B]Z 7] AlF g o)y &4+ await EAAT, asyne for 3} asyne with 22 288 4 54}

asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

o 12

H|5 7] o]E & o] B A __anext__ () & £E3tW oJflolHE AA & Ee1F, o] A2 tha yield
£ 4 712 v 7] Al ol 49 vt & Ayt
Zryield: GAIA SR AEE T3, T AXY (A HeE3 t7] S uy-25= 283H5)
A AHE 713Ut vl 7] Alvd olE olg# o8 7} __anext__ () 7}%34-7—% I 3o
ool EZ AN, Hk 2o g B3} PEP 4928} PEP 5255 H A 2.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AFEE 4 Q= AA. _ aiter_ () WA EE
H|5 7] olHdl o8 & =& f oF Futh PEP 492 2 =95 Q5T

asynchronous iterator (W] 5 7] o]e]g|o]¥]) __aiter_ () & __anext_ () WA EE Fd= AA.
__anext___ = oldolEHE AAE S FHoF Ul async forE StopAsynclteration o £
ZF A w71 A v F-7] o] E# o] B Y __anext_ () WA =7 8T+ A HolHEE FUth PEP

49282 =45 A5tk

attribute (S]ET)HE) AZ A AL ALl o207 ARE L AR A3 gL A8 S0, A4 o7} o] E

YRE aE 7HAH, 00X ¥ F2F Yth

awaitable (o] ] o]E] &) await A Ao AT £ & AA. TFH o]y __await_ () HIAEE 713
A7} 2 4 94Ut PEP 4925 B A Q.

BDFL #}H] -8 £ Al =] %} (Benevolent Dictator For Life), & Guido van Rossum, 3} o] %1 2] A A},
binary file (ko] ]2 5} vhol = 15 470 5 £ 913 % 5 9 52 A Vel el U] ol 2

ojUg EE ('rb', 'wb' E¥& 'rb+' )i %iﬂ 3, sys.stdin.buffer, sys.stdout .buffer,
io.BytesIOE]—g21p G21pFlle.4 2HAEE S 2,\%1/]1‘/}
str AAE 91 & 5 A+ FY Ao A= HAE 51d & FReA 8

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A| Y3t C-A1<5 HHE AL E & 5 9]

Y
=
_>‘4_5

| &2 E&E9]1 bytes, bytearray, array.arra =&
o|E LR A5 vtel g v ]Ei S OhF = of 2] 7HA] dibEol AR E o s Uth o= vhel v g
Sz A AAL B A% 2E ASel 95T
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N
al

Sl
~ 2

2 utolv g tlolE 7t 7h A Y B a7t dFuth o] dl Aol AHA = FTF (HaL-227] vt

Ayt 23T 7hdE ¥ 5 249 OﬂE bytearray ﬂ-bytearray./] memoryv1ew
2 Asts2 vtolv g HlolE 72 AR (( 7] A& vpo|ELF AA)) ol A==

3y 1‘/}, ol AL o2 E=Dbytesbytes AA 2 memoryview 7} 01—1/]1’/}

bytecode (W}o] & 7. =) -‘7]'01"@ A FEEHolE I ER AU S =, CPython ?lEiEE]Ei of| A z}o]
ZE2 I Y HE £ 1:]‘4‘3]' ]’O]E FE+ .pyc I A Hof, 2 g S F iR AP T uj o
k2 2] A 1:!]-‘:141;],( Ao A HEo|E I EF 9 XH%J]'O] s 9T 4 dFYh. °] (T Ay =7
HFo| E T = o o -3 O}h 7V AE A& st 7 7 A ol A Ethal DU th ol E I EE AR D}%
ho| A 7HF 71 Al A BT A2 7| etA| &, o] A vl & Thol] JFF A o] A & ghth= Aol o oF
Eiasi=g

HO|E = B o] 59 BHEL2dis BE AHAo V& Uth
callback (29) AXZ AEE £ v o= A QoA A AE FH T4,
class (2 =) AHEA Qo AA =
SR WAL 2958 R
class Varlable Fd2dsy) S92
qﬂ ‘__ “ﬂi—'—'

O
¢

N
—|—‘—’

-LI so, [ &
i oy 12 g

L

coercion (Z.o] ) Z2 P F AAE FHkste dado]l dojue T T Fo JdrdAE e o= 5
Ao Z MEeE 2. & 0], int (3.15) £ AFE A5 302 "B 3} A5k 3+4.5 o 4],
7 Ak o @ ol AL (3huh int, ThE ShubE float), &2 B 8H7] Mol 22 F o= Was| oF Pk
284 ot Typemrror® YOk TolH flolt, R L AE AL 221} 22
Yo 2 A3 Folof FLTh ol Sol, 23 3+4.5 3 BhA £loat (3)+4.5.

complex number (524%) 253 A5 Al QY RE A7 SR 4R Fog dPY
o F s Aol 01 G (-1 AF ) E S AU, FF FAA = ii,%i“ﬂ/ﬂ%ji

¥

o e
I

B>

f
i 2L

£ G oA TR B Y S 71%x1twu} H4R 5 guAE oA
FAGUE, o & Sol, 3415, nath RES] Bas W Ao] AR, crarhE AL AT Basol
8L 52 2 2 AU DR ATk 714 Rt Ae) G4 BANE E4Ik

=

context manager (AR AE #2|A) _ enter_ () &_ _exit_ () HIAEE AT oz X with FolA K
o]+ B S A3t AA. PEP 34302 == 5 th

M3) AYAEd mehohE ke 2Hd 5 9
AN
by

context variable (1 &l A = .
e s 2d dgas MEAUG, T9, 902 veg 5, ol
H

i3 o2 e 7HE
A3 A s o

FIF_&
Mol M W N lrn

o 2oy o

E
e

o
)

mlm
e

ontextvars— 7]'2 ]-/;J Al L.
E

2= (C-contiguous)©) A} Z E 2 A< (Fortran contiguous)Qd o] A< 0] 8k
oiio]tq/ﬂ ZEH ASYYTH A wj Bl A, FES2 AR AHSH
Qe 0] 2ol = v 2. 2] of W) A5 o] of LI Tk THA A C-1 % w] Qo] A,
52 UET ) oA % AR 2ol 4 el MUt AW, EEW A4

227} 7 el W g o,

FH o °1HL§L54 FEfJUTh HEZEHL 3 2 Fo A A3t o=

o the AN A5, g, AT 5 g o AELS
S 9,1%145}. PEP 4925 B A Q.
i

3

S,
ML

contiguous (&

04747&

i
o2 &

>

rlr

R

é H
O
Eé
r:i fr » >

o _Qi
off
ol
rr

My
éﬁ.:

R
B
o
flo
>
|z

fu ﬂlﬂll_xL
OE;[;

==
e 1
=
24

12
[>

(o

coroutine (¥ 5€l)

A 3 ol A

async def

LA iu}
e
s
v
H
o R
o 1
i,
r[o

r{n
[o
Hu
-
o

4=+ async def —E—EE 7894% —’,l

~

coroutine function (Z. € 3+
91, await 2t async

=g sk

CPython 3}o]# =2 7w Ao A & Qd, python.orgoll A 8 32 HE‘r o] #+3&-& Jython o]}
IronPython ¥} 22 th& 23 72T 2871 & wff §°] (CPython) 01 AHE Ut

decorator (6] Z#| 0] €]) t}2 -2 S8 FE= 494, LE @urapper FHS A3 - M3lor Ag
HYtch g ZH ol £33 o= classmethod () & staticmethod () YU th
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Heole By e U Hel BUY Bt 0 F 945 At g s S5

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

@staticmethod
def f(...):

22 gol S o= EA AR, € ApF 20 Ut tl I ol B ol thek o AAIT W82 T A 2
of e s o] o) YA E EE Yk

descriptor (CJ A3 HE]) WA= _ _get_ () oY __set_ () o]Y_ _delete_ () &
= e HEs t o H e @, o =e fo £HE Su T Ad T5E
AA, 2 AL AA =T AHSE o, a8 Sl 9 oA b et o] &
HAW b O ATRE Y, AP 2T dE WSS BEHU ) s
spo] ol tf gt 212 O]ﬁﬂ«] G4, 3, A E, 22 HE, FH A WA E, AEHEH Uﬂfﬂ—,v«ﬂ aﬁﬂﬁ
B2 59 BL 159 7122 ol 21 97 dEL U

23 HE 9 WA E=Eof thsk AFA] 8F Y-8 descriptors o] W31 T}

dictionary (A4 &]) A9 71 & Fholl & /\l 71 A& vl @ (associative array). 7]+ __hash__ () <+
—ea_() ﬂﬂ/ﬂEi EARS %7%’11]7} T Asuth Dol A sfA 2t FEUTh
dictionary comprehension A compact way to process all or part of the elements in an iterable and return a dictionary

with the results. results = {n: n ** 2 for n in range (10) } generates a dictionary containing
key n mapped to value n ** 2. See comprehensions.

o3k AA. 20
AUtk B, abs
3_7“11]E ZLAHE‘r

dictionaryview(ﬂk]b]f’/]—.—r) dict.keys() dict.values (), dict.ite ms( HAE7 =83 E A A
< 9A4YE Fea FEULh o AE2 MY FE S g % %%ﬂ*ﬁ}_tﬂlﬂﬁ
Mel7hagE ul, o] MalE Wtk Syt gAY | BEHAD A AER AT
list (dictview) & A3 F U th dict-views S H A 2.

docstring (2= 9) 2212, G2 mEIA 3 WA LW 02 Yo S dE . 2927 09
wl = B A E A, Ao oo AR o] Bk Fel s, B BB doc_ o2 HER 419
FUth QEEARAS B AT ¢ Jone, AX] APAE AT THAA FL Uk

ducktyping (¥ ko1 9) £0h2 2E|s|0] 28 A DUSHCH AAS) GE 0 P 22 204
A, &d] A EY A EYFETTS %ﬂﬂ‘/}/\P&%WD‘r(<°ﬂﬂaE°]ﬂ—9ﬂ A
17,&% 23]‘4»)57@?} 3 thAlol] JAEH o]~ E %‘iﬁﬂi’% ZAAE Z=E oy
TSN FAL AR S A5 § oITL type () <l ioinotance ) &
¥y ch (GPZ] 3, Bfolsg o] =4 | O]é Zegs = E% Aol Fof el oF 7
hasattr () BAFVEAFP =2 1819 &ttt

EAFP &g Rt} 845 3517] 7} 4 o} (Easier to ask for forgiveness than permission). ©] £3] & 4= Q1= 1}o]
HWIAY 2L, 2 7|U o EREY EAE 7ML, 2 71 o] E8l 9 A9 & F5 .
233t w2 A Y2 W trytexcept £2 EAE SR UL o] HlAY L C} 22 o2
W Aojoll A A3 AFRE = LBYL 2~ 7 th vl g Y T

expression (£¥2]) oj® groz 73 d = = EHAA 27 2 U2 2930, 1942 g HEY, o] F,
OJEEHE NA 2, A4, PN B e FUFE D 0452 4ol 29 A Th T2 B
dojgl gz H oz, BE o] TARS O EAAA AL otk while A, EAAOE ALY 5
R w4 S0l it the) w2 Aol EAA o] ohd Ut

extension module (23 2 5) C U C++ 2 ZAH B EQH, sto] A C APIE A& A] A o] L} A& %}

=9 45 2§ ok

f-string (F-F2kg) '£' U ' S Qo £ B S HPES £ (FEAD) oletn Ry, 29U £
d 2lEdE 9 I Uch PEP 498 S H A .
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file object (3} AA) s} 2+ ol EHBH o X]fék # API(read () Ywrite () Zz‘% HAES)E =Y
AAl R ol meh 3k AA = A ]"4’\5'-”-4 gt ol th& A FA U o
o, ZF 4=, Ad-vrRg A, &7, golz, 5l e AN2E FAT
AA = L F AA (file-like objects) } ~E & (streams) ozt EFP Yt}
AAZ = A E7Y 5td AA =0 M{:I_\_ql:]' o (raw) vlo| v 2] 21, W 7] = (buffered) v}-o] 1] 2] ]
g~E gtg. O]E‘-’] AEHA o] 2E 1o BEAA B Uth 3tE AAE HeE+= FHAA P
open () &+E 2& AYYrh

file-like object (3} 7 2 A) v} 24| o] v] 53 T

finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.
glo]# 3.3, o] T2, F £ 7] ull /) dHF Ut sys.meta_path & A AFR 5= HEF 2 1kl T
¢} sys.path_hooks 3 A AL&-3F= A =2 A Eg kY.
o ZFA S Y82 PEP 302, PEP 420, PEP 451 o \}3 4t}

floor division (5= Vi) 714 77k A4 E W et 84 Al A5 Ul AR = // ok A E
Sol, ®d411 // 49 gL 2 HAW AL YA 2. 758 S F YTk (-11) // 47}-2.75
E WE & -30] ol FY3soF Futh PEP 2382 H A 8.

function (3) S E%}ol| A oW Fh2 EHF = €9 3= iAW T oY A 7 AEE 5 e,
Hho) o] Aldlof Ab2E 4= Q&) v B 9 A= Q}functlon AT BA L.

function annotation (g4 o] =¥ o] ) <= v 7= w3k 7he] of | o] AL
T ojieH ol dLE dUEH o R 3 JE E ARGHUTH oA E E9, o]l ¥4+ F N9 int AAE Ho}
= 021 Ao 2 7|H a1, FAlol int 9 FEE & A S =2 7P Ut

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

T4 o H o] A -2 function Z ol A AW T

o] 7]%5& Ayl W o] oH o] A I} PEP 4845 H 234 8.
_future_ Z 2w 7 A ez B2 ST A = A Ado] 7]

2E.

__future_ BEL AFTEII T HSFEL FTES FIA, Al 7] 50] AA Ao =F Adojof F71H
S, QAAFE 27 0] 7o) H A B 4 AT

olr
ofs
rr

ES BNRT S Y= 3

My

tlo

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

garbage collection (/1] 2] 7)) ¥ 48514 9k v R el & Wb S AR shol e Bx 4 £43) %
82 AL FE 7 e S A FAZE S8 7HA S AE 3 FUh 7R A=
gc BES AR A Al d = sy th

generator (AU @ o]¥]) Al ol o] o]H & F5E 5. 4t 5 AH Kol -9 ==
UEEyield BFA S 2FTTE Hol U o] e for-F2E AFE S AU next () FT 2
3k wol s AW 5 sk

v ole) ol Bl e ol & bel Puich o =5k

HE A ol E] §4F 74l 7] A, o) | F ol s A
Aﬂﬂmﬂ&ﬂ°%%%eLﬁﬂ%ﬂéwﬁﬁiﬁgﬁﬁﬁ

gL-

“

generator iterator (Al & o] €] o€ #lo] &) | o] H ¥ =
ZFyield= 9A|F o7 A& FH3, ZHZ]./] (A W

A% ge)E 71 gr o A ol 8 o] el o] el 7} A 75 W,
N Aats 49k o By oh.
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generator expression (AU & oJE] £H2]) o|HH O HE E8F+= R4, F2 A5 H9E A3+ for
A3 Ak 7Meshif Aol Flof B dub 234 A Bt 2 xd4 2 S g

@Ee wE AU

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

oX,

generic function (A 8] g) 22 A4S M2 2 FE5 &) 73 8 gz 24D 5. 550
o' FH o] ARRE A= tasf X darg)Fol 95 24H
A= a9 5] &o]F =3} functools.singledispatch () Bl Z# o] 6]} PEP 443% H M| 2.,
GIL A ol Z2[H 5 & HAM 8.

global interpreter lock (< Qle] Z 2]e] £) 3 Woj @ 2 311} A &7} nlo] A nlol E
H4347) 18] CPyhon 9181 2 B 7} A 3H= W AUZ. (dice s 22 528 1)
A7) o] A A 0% 5 A| oAl 2] ta] HHSEE vHE o] A CPython A&
Azl AAE FH 2= 7,3 e JEZYHE thF2d =37 f4A vE
AR ATHE §E el e R A

rrJ
rIo
HN —[E
L ¢
r[r
=
2
v}
ol
[k

o
ST 4 V0% B s T4 GILS et e
s

(B4 © A5 35 H ol HE k) (28 o) AHf 22 (free-threaded)) AE =2l B BHE LA
S A e A F Aol £, 00 L e AN Feel s s A A
o] 4% ol 8 FRAE AL TAS AW BHIA B0} A §7 W 8o H Soj2 Ao o AX L
91Ut

hash-based pye (314] 7] pye) 348 8 547) 1 31 422 shale] 315 54 A17b] ohd 1418 A
3= Hlol E I = A 3}, pyc-invalidationS 32314 8.

hashable (3| X] 7}5) A 7F LA 2 ghol WalA] b= A #S 231 (__hash_ () WAZE7F 223U,
2 AA G nE 4 Yo (Leq () HIAEZFZSFYUT, Al 7P“6}E‘r1 Sy Zoia

Hl 52 A Al b e A5 8] A EE 2okof g ok

A F5Ae AAE B e AU A Te) W ALe T 4 A s, o] AR TR o] A
o= HARE A8 BE AU

& stold el £ g AAE2 A 7 h BR12EU gAY 22) 7 AE Y EL
%A gFUT (FE ol frozenset Z-2) 2 ZAH U E2 15 8450 A 7S wjvt sﬂ,\]
stk 87 Be) Zelael dxHA AAEL ABA 2 A AT (47 A4S
Alejstals) B k2 thal HlaE 3, A g id () 2 FH Be o Ut

57 (Integrated Development Environment). IDLE-2 3} o] 2 o] 3% & ] 32 7}
81225 899

S

U ol AR S

ore A1 gho) 91l oF Ss 2ol A

ll‘ rlo

o

importing (U Z9) 3 59| sho] @l T/} The RE 9| o] @l D= A AHEE 5 JEE B AR
importer (YXE)) EES 275 8131 25 87| sl AA); Ao 9ol o] A =] A4 ).

interactive (c)3}) zlo] W2 th3ly A ZHE 20 U, JHZ ey ZEZEX 240 T4 S
‘?JEW‘¢ A, 7+ % Sdyth A §lo] &4 pythong A kA
FE o ool A Al th. A ofe]t] o] & AABI AL & %J%JH?WE
EO%D}EL o] - 72 5 A 2).

Eml

ﬂ!I
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interpreted (QJE] Z 2] €] &) H]-O]__I_E Agdee E2X) uFo 2 F+E liaﬁﬁ;‘] 7=
A Ao 7Fof et A E = 3]‘:4 doldUth o] A2 WA Ao E A 91Y S
g AP AT A= YUttt 2z a0 F o HA3] Ay 7= kA v Az el H
Adoj+= Ei?‘-ﬂro“ﬂ‘ﬂir/}%}g MW A F718 25Ut 3t & BA L.

interpreter shutdown (2 €] Z 2] €] OE) %—E?_ﬂ'ﬂ'% = , Tl Sl Z B E= 5 Al 7]of A
dotedl, g0l o 74A F ?:;_D‘rlﬂ 219
TSk 7 A A7) E o i %J‘/]"/}- A2} Ao} weakref E
A|ZAAZ = IdF5UL T8 /\]7] F oA
ZHdEo] ¥ 753814 ¢ °]’ -’F A7 wE LY
JdezEH 5 FH Y 1

iterable (o]E]2] &) HWWHEE st sy 812 = = A o|HHE o=
Z2)A B~ P E,dict Z2E2E W AF2 ¥ E, 3 AA &, iter O Y
Bh= __getitem_ () HA] = Zdxe AAE] %

JH L for o) AH§E 5 I
A8 5 Atk o E e 2 AR 7} o) i
EFUT o olElaoEl: ) Aghe Bl A Uk o HH B AT,
B iter() & T2, oleielolE AA 2 SUT for B2 0| A5 L o)
BE QAN A5 o2 HFL, T2 w1 59 ol Ao HE fHobE o & Rt WA E B

OlE%fﬂl olE], A] A, Al E o] & A L.

iterator (o] o]E]) tlo|Ele] ~AE LS HH 3= AA. o|H#H Y _next_ () MINEERIEH o=
TESH (EE 141” T next () 2 AESIH) 2EH J+= FHEL AUUE =854tk o
o] Are] gl el 7} &) IIH Al StopIteratlon o2& o Fth o] A FolA, o]Ej# o8 HA|=
2RAH 3,013 BE  next_ () WAHE TEL2 stoplteration &S thA] 4o 7] 712k gt}
o] E] | o] B = ©] Eﬂ o] ¥ A A Z}/ﬂ% EHFE_iter_ () HINEE 7HE Aol 875 7] wf o,
o) Bl o Bl o] B 2] & o] 7] & 311 TFE o) Bl e HE S WolFo| & 2o ol A A8 4 A% Th

ZF8stoe= oy WY oJH Y o]l A Est= ZEY YT (List Z2) AH o] AA|= iter ()

R X*“O}ﬂ‘%for z o Ah-gg ujuict A o] g H o] E] & ThE U th o] Z-& o] Ef & o] ¥ of] thf 3
Al dste A oHd, A o] H d o] M of] AFE-H o]n] £ X1 H olHdE o]HE EHF A, ¥l AH o] A |
oA BEU
typeiter o T ZpA1 2 W-8-0] syt

key function (7] ) 7] St == & o] A (collation) 4=+ A & (sorting) ©] L} Bl & (ordering) o] A} &5 =
#He el FHEYYH & 59, locale.strxfrm() S EAY SZ P HE2=AHE 7 E
B o ALgF Ut
to] A ] g E 7L 2 Aol oA A XA AL Fol=A & Alofstr] fE 7] FE otE Ut
o] ZAEo+=min(),max (), sorted (), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () °©] A& T}
7| g+ e dE oy ol dFsUth dE 9, str.lower () HIAEE Alolx F
AU A% 7 B2 AH8E 5 A5UD HAHLZ, 7] B4k lanbds RAA LR BE 45 9]
o, ol @ AUt lanbda r: (z[0], r(2]). £ operator BEL A A 7] T4 ALAE
A3 UrTh: attrgetter (), itemgetter (), methodcaller (). 7] &4+E W& /\]——%6]—% = o
tf) 3t o]  Sorting HOW TO & XA 2.

keyword argument (7] 9 & ¢z} <A} & H A Q.

lambda (gth =2 uf Fho] F A= 3t e 4] o2 FAE o] 5 gle Ak
EHL lambda [parameters]: expression YUrth

LBYL = 7] ﬂ o] 22} (Look before you leap). ©] T H 2~EL 2 & 0| U 23] & 317] Ao A F o2 ALA
ZAES A AU o] 28 Y2 FAFP 2 | = o1, B2 if 9 EAE S A T

s 2= 7oA, LBYL 22 (H7]) ¢k (A7) el A 23S A 2 A1) syt

X
o,
[o
d,

i o

)
S,
<]
ql
>.
3

;.:
z
-4
BN
il
Hox
rr o2 . o
St
L r]n g
m[rl
12 o
V)
N
e
|o
u

T rr
ot
<L
2

rr fc;
S
2 g
[z fo
2 e
o
td o
Tty
24
<
o)

rO
rlo
>
o
A
Ir
|B
j\)]
H
o]
il
e
o
g
>
[y
fint)
m
N
fr >
o2
tjo
zc mi H
=
rlr
pa)
iAs
<
v}

2 (zip (), map (), =) °l
= Eﬂ,l 7“41«] OlEiﬁﬂolEi%

rﬁm

n Mo
0, 9,
I rr

e ¢

u

2~ SFS 2 L.
T g drEvEs

ful
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& £9], F=E if key in mapping: return mappinglkey] = ZAA} Zof|, 3} X 2 23] A9,
o= ﬁ"fﬂ‘:ﬂkeya mapping?| Al Al Ak AT 4 QlFUTh o] H o4& Zo| U EAFP H2H <&
Ag oA 2E 5 vk

list (B]2E) U ghol A Al d s, T o] Fol| = B30l Yaol that AN 271 0(1) o) 7l wl 2o, AZ Bl 2E
(linked list) B Th= TF= o] 9] vl 43} §- A3 T}

list comprehension (2] 2 E ,:,.—ZE]T{L/S A2 84S AR E= YR E At 1 2 E B ERE 59
Z‘_ﬂﬁdmtﬂ result = [ {.#O4X}'.format(x for x in range (256) if x % 2 ==

=00 A 255 Afolo = HEE2 1674 (0x.) 52 £33t BAE ] gl2EE WUt if
Z‘é% A2 5 QlF YT "3‘*3}“&, range (256) ol Y+ BE 847 AP Urh

loader (2¢]) 2 ES ZE31= A, load_module () °]2HE o] S92 1
ol 7 =8 F YUtk AASH Y82 PEP 302 &, 7 Wjo]|~
£ HAS.

magic method (7] 2 W] =) S5 v A= o] H]FA A ol W23 T,

£ s it 2o e B E

Ae
Z 7~ = importlib.abc.Loader

-
I~

mapping (W]3) 9]¢ 7] 23] & AWt Mapping ©] W MutableMapping $4 Wl o] 2 S of 27 H
HAEELS T = A o)y AA. 2= dict, collections.defaultdict, collections.
OrderedDict, collections.Counter & 5 4 95U th

meta path finder (W€} 2 3}Q1t]) sys.meta_path & AMo] Z&F+= 3l WE F & 3Rl 4=
A= 3helH 2 #AAE o Q7]+ AT Yt
HE A2 37 L8 A =S A= importlib.abc.MetaPathFinder & E 1
e},

it

metaclass (W€} S| 2) S22 A ZH2 A Zdx o), Fda gAY g, dlola FHaEY
E5S WU HE ZH At o] Al AAE WolA S AE BEE A Ayt tREY A A
AFyY 220 A E2 72 TS ATFZULE golHg EEeA vt=+ A2 A~H HE
ZH2E HE F ke AUtk gREE ASAAE o) =17 A 22 AW et AE
uf, Wel Felats 23 ol HS AT Uth AJEYFE AN 29 27 (logging), 2H =
(A F7h AA A =4, 4 T2 2ol AHE ST

o] Py
= =l
method (AZ) 2ah2 6] ol A5 . 7 Zeh o] A1 o]l B
HAEE A HA QA (EE self gt E¥TH 2 JIA®HA A E HFUTE T4 S5 ~502
£ HAS.
method resolution order (W A1= 7 < A) WA= 274 ¢A= 2351 S Ww S QA= o2 2
259 AU 23 dE|aRE gho] A JE|Z 2 H o AS-H e 59 Al e 8- The Python
2.3 Method Resolution OrderZ X ¥ F Ut}
module (2 5) sho]#l 7= 223} th9] & Wbk A, R ELS 92)9] ol AAE
A5tk B e 9y 220 8 selne e 2Eg UL

712 & HA L.

module spec (R & A28) L ES Z 3=t AHETH
importlib.machinery.ModuleSpec & 91~

o
ft
rr
o
alf
ot
N,
o

MRO w4 = 274 A & HA L.
mutable (7} ¥) 7} A= Zro] W 4 QA
|

named tuple (U] Y E $Z) (named tuple(V| Y= FZ)) °]
HEE }\]-_&'5}-0:] ]1: /\-51-/\ O]‘C _g_/\oﬂ N x
St Vv E ﬁlg T st
time.localtime () os.stat () 7} 92 ek gk 283t o YR P ol vd=E FEHdUth =
o2 o= sys.float_info?jqﬂl-.

rﬂ
-
0.
rlr
o,
o
ok
X
Ho
XN
i)
i
)
A
29
ki
o
=
ko
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>>> sys.float_info[l] # indexed access
1024

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

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

True

AR UVJE FE2UHZFE HAY o) Utk =&, tupled A A% ﬁﬁﬂ%%%%g%@ga%
A 2ol Aol 2 MUE FES BE + s o8B Toak A7 AAAAY AL Br
collections.namedtuple () 2 & 4 AS5UTh T2 7|HE A H AAFAY YF U L=
EZoAE RS 2 gt 2 7R 2w A EE 27 % gtk

namespace (0|5 F7H) W7 AT = F4. ol F 2 GAYEE FEFYE Ao FHE ol ¥
(MA = o A) Erkopet A, Ao, W o] F 5] s Uth o] F 3L o5 == YAMA
_‘?_T‘Z:r/‘éa A Ygguch o o], ¥4 builtins.open 3 os.open() 2 159 o] E F 7o 9 &
B Ee o8 0L OB B YE FANCAE LA B A A4 7
q01] E22 Uttt 9 & £9], random.seed () = itertools.islice() Bt 2 1 3

—O] Z}Z} random I} itertools BEEO) o5 +EE ¢ g o] B3} - Ut

namespace package (°] & $ A B A7 A5 A oY 2 U 7] 5 8= PEP 420 7)) 7] #]. o] &
7 A= 22 A A AA 7L %i% 2 QAL 58] __init_ .py 3ol glemE A4t 9 7] 4] &=
chEUTh
HE T HAS.

nested scope (ZHE A7 Z) S Ao oA H4E F=2e}
Te vk ﬂ*oﬂ JeWTES 32T 5 5k
® 0] 5 4] gt 2] 2o sok STk A
WA=, A M ELS A A
s etehch.

new-style class (77 2Bl e 2) A F2 ZRE F
B 2719 ol W WANAE, 28 A 9

_ _getattribute_ (), EH 2 HAE, ~HE y A=

AFg3 2 gl ol th

object (AA) AE] (JEHELZH S 2T SZA (WA ) o] YF BE¢o]E]. T3 BE w28 S~
o HFAA wol s Fe AP

package (3] 7] 7)) A B REEo}, AA BT AHH 7 EL
l—‘Hﬂx]%_path 01 ﬂHE7]_O1L— _4_0]5(4 U\:ot}\/]q_

At W71 A & o] 5 FXH A = HA L.
parameter (|73 Sh (= WM =) Boj ol A Tk S 5 Gl A (s oW A AAS) €
ARt ol 5 & ﬂﬂﬂ oA E5of vl 7h A "r7} As Yt
e 9x-7]9 = positional-or-keyword):—‘Hi] b 719 E A2 A
H 3

ol
o] Aol 71& Fej o] mip A AU th A E &l kol Al foo &} bar:

3+
A=
)

e

i
-
30,
rr
rO
R
it
N,
o,
i)
A
v

’def func (foo, bar=None) :

o 9 - A& (positional-only): A2 Al52 5 A+ AAE AAZFUCLE A Ag A HF+=
S Ao /A S HE ) / FAE 2388 I F ol AY T S A5 oA E 0] thEolA

posonlyl 3} posonly2:

def func(posonlyl, posonly2, /, positional_or_keyword) :
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L]

W

] 4‘: 2§ (keyword-only): 7)1 EZ T A 52 5 Y+ AAE AL F E]' 719 =-A-8 w7
S o o] i ol A ol stk ZHA-9 X Wi AU+ E DT = Z el A 7‘4-/]31'
9)\?5“4 o} o & 01 o}2-oll A kw_onlyl 2} kw_only2:

> rlr

[o N

ef func(arg, *, kw_onlyl, kw_only2):

o 7}H-9] R (varposztzonal) (T2 w7/l HF=E ol Al o] u] Bhol=o A 9] 2] AAL=9 tl3)) Al&-2
T A=A AAEY g AAAE AAZFYTh ol w7 g = w7 H S o] Fofl * & kel
29X ZgE £ AdF UL A& S0 th ol A args:

’def func (*args, **kwargs):

A7 S arkepword): (2 57 95 E ol 4 of o ol Eof 1 19 AAE ] H o)
A8 4 9t A9l9) A% ANE AAEE AT oA oAU E ARG OBl + &
ol 244 BF 5 s Uh oAl & S0 919 ol A kwargs.

A A S-S %A B ol ek A E Ao AL B4 AAES AT 5 AT
o1z 8o %] &, ol Lo} ulj 7| HH =2 2Fo]of L2 = FAQ A&, inspect .Parameter Z @2, function
A, PEP 362 H A 2.

pathentry (A2 &) 42 /| 7ot 7t 2 E & RESES 27 8] Rt dw = A2 e shiel
7<1- A

0.

path entry finder (7 2 <l E] 9}2lE]) sys.path_hooks ol Y= FHE(F, A2 dEZ 2) o]l 58 F+E
Il A, FolA A2 dEE 2 RES ZFEUHE ¢ JAFYTH

AR JdEF FAAeE0] FHIE= WA E=EL importlib.abc.PathEntryFinder o Y& UTh

path entry hook (4 2 QE 8] F) sys.path_hook E|AE J=ZEAY, ER A2 dEz oA RES
Ze=lE dn dud d2 dEF 9y & E8F5Yh

path based finder (F 2 7|49 5}2lt]) 7] v} 4 = 3o & F U, I 2 E H =2 oA BRES 35
yrtt.

path-like object (27 ZAA|) 3t A28 A2 E e+ AAl. A2F AA= 42 E UEH = str U
bytes ZAA| o] A} os.PathLike Z2 EZ S Fd3E AA YU} os.PathLike T2 EF S XY
]

Sl AA) = os.fspath() FTE SE A str Y bytes L A 2" Az 2 HEE 4 5o}
th4l os. fsdecode () & os.fsencode () & ZZt str U bytes 2345 BEZF5t=0 AFE &+ U5

Uth PEP 5192 =915 95Utk

PEP 3}o]id 74 A<k PEP= 3ol AFUE o ZEE AFstAY sho] W e I 22 A2 Es &7
e N2 7 sS AYste AA A QUL PEP+ At 7] 5o tid 2% 7l AMS 2 2AE

Alza of gt

PEP= F 8 *HET 71%% At FA A g AFUE dH2S TR sty spoj ol St A A
P 718 Wl AY S AU o PEP 2 2k AR U E W ol A el & 758k i)

portion (S£4) PEP 420 o 4 2] 8k A &, 0% 32 317 Aol o wbA] 5= shitel plelejelo] Soj gl
ST A @p LN A & A% A5 FUh.

positional argument ($] ] 212} Q1A & H A Q.

provisional API (Z+73 API) A3 API= 22 glo] B g9 A T34 R ozHE A=3 A9 AYUrh
AE] s o] 29 & i‘rﬂ O%WH A GA T FA A ojgtal RAIFH = 8 o] fEAEe] B8ttt
S A= 4474 T3 o] FAHA e WA dojd F AFUTE IR AL B Qs oR
dojual = o= AdUtt—APIE 23617 Aol X Foistal 224 Ao dad A -follvk

Aol Atk
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>

TR API N 2 A=, A S &g o] FAH A Ge W2 (259 —’F‘?}>> o7 047453‘4‘4 REAEH
-cxﬂ of thafl JA TS FA =M= o= %
o) AA BE 2ol et oul A7 B TRA AA 2 5ol wm e o U
=t o ZA S U282 PEP 411

provisional package (23 2] 7] x]) &4 API & BA L

Python 3000 (3}0] %1 3000) o] 3.x viaE 2hle] ™ (M 39 w27} ¥ njef o] ojof7| | A Ao gt 3]
ol Fe°lth) ol 22 (Py3k) & S0 27| % Tt

Pythonic (s}o] A the) The 910 5ol ) Qx4 9l PSS Aga| A =S FASH= 4], 5ho] A Qofol 4
1R A7 AR S o Q5L Fh7ho] mEs ofoltolu} TE 27k o & Sof, hol ol A A5 2k
GG for BEABAN olclcl B0l 2 e @8k FHSE AYUT, T BE Aol ol

7o) PAEO] flom R, ol o] 0% aA) e AFEL Tl 2} AL E B A= Tt

o
4
ns)
binil)
v

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

o 2%, Fol Ak e o g5tk

for piece in food:
print (piece)

qualified name (J 135 o] 2) ZEY A AF oA ZE AH Fe A, &5, wAE Oﬂ O]E% (A=)
= quzt Ho =z FEH o] F. PEP 3155 ol A FoF Ut H A4S ot Fa 2] Ao, A3t
]u 2 AA Y o] 5T

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

pass
>>> C.__ _qualname___
YC’
>>> C.D.__qgualname___
'C.D'
>>> C.D.meth._qualname__
'C.D.meth'’

223y

B2EE 77l AHE , AA S AF3E o= (fully qualified name) S & B 12 3] 7| X &
A REE 7= Zdii E]% O]%%B]U]?QWD]— o & 50],email .mime.text:

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

reference count (3= 314 Zﬂiﬂcﬂ EH'?S]— 2zo] A4 A ;‘(1].4 Az 34700z ol X, w2 7F g
Uth Zx 353352 ¢ Jpo] W Fxof = ﬂx] = A9, CPython 382 A4 @ 4~ Ut}

T T E.L ﬁ
sys E%% 4 A9 F=x 9—’?% =8 F+ getrefcount () & FYFYTh

regular package (3 F 3|71 x]) __init_ .py F4S ==t e 22 A5 A< 9 7] A,

)
N
I-mF

_slots__ Ze2 o] AAQ
AATFOZHN HEEE
Z 7128 HolghA, 9
25}78 3= Aol 5 Y D}.
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sequence (A]A2) __getitem_ () ST HAEE &3 A5 AGAE AFGSHmE 8 4 WA AE A ASaL
AF2Y dolg EelF+_len_ () MIAEE BY ot ofElelE. BE WA A IS UEsEd,
list, str, tuple, bytes 7} 55Ut} dict =3k _ getitem_ () ¥ __len_ () < A YA g,

ct or _ =
230 A4 T4l A9 2] 20l 7] 2 ABSH w Foll A2k opzh B o A ALk Aol o3
oF S ok

The collections.abc.Sequence abstract base class defines a much richer interface that goes be-

yond just __getitem__ () and __len__ (), adding count (), index (), __contains__ (), and
__reversed__ (). Types that implement this expanded interface can be registered explicitly using
register ().

set comprehension A compact way to process all or part of the elements in an iterable and return a set with the
results. results = {c for c in 'abracadabra' if c not in 'abc'} generates the set of
strings {'r', 'd'}. See comprehensions.

single dispatch (J 2 t]A o] x]) & o] ghte] QAR Fof| 7|2 A AAE = Al g T ta)x
.

slice (&2lo]2) HF A|A~ o dBE 235l AA|. Eefolaes B ATHE 78S ARRSIA T Y
t} variable_name[1:3:5] A&, [] Stoll A o7 719 7\—;(]"—::_ ZF2o7 Byt tZs (AE
AFIPE)F7HE YREHo=w sllce A& AHs gk

special method (534 | A &) EI-O] ol gof o ArkE, QA 22, AP ul] FAH
ol M= F 7Hv4 V=2 A &stal Evb 01%% ZEa syt S5 HA
AR ‘?l":oiﬁ S4rth

statement (£73) T2 29 E (ZE9 (EF(block))) & FASIE FEYUTE EF2 2384 o] AL 7|9
c= }\]-_9_?5]—% o8] 7} LR E %0 st Utk 718 if, while, for.

text encoding (A1 AE Q17 4)) FUTE BEXI S vlo]EEE ¢ FYP3= A,

text file () AE 3}1Y) str AAE =
H ol AEY S BAM AL E—ﬂﬁﬁ 2 s A FULH HAE 5G9 2= HAE BRE ('
FE'w') 2 99 99, sys.stdin, sys.stdout, i0.StringI0 & A2HAE E = JHF YT}
Ho|EGF A2 & 91 & 5 & 3 AA o el A = vlol v g 31Yd = Zx3A 8.

AL G E (O G FLOSE () A AT FHR FAL.

©
rok

5 9% 5 A %, GAE AL AAZE vho] = A
L=

mlil
OWR

triple-quoted string (4= u}2 3% ¥ AR
w23 shuE S EAFL O Qe 752 AlF A = FA R, of 8 7HA] o] ol A 27 Y5 Ut
ojaAo]Z H 7 ke AW E U ZWM-EEE FAE A 2FE Y= F 5, AE FAE 24
FiE o] 2ol 2H S, s2EYS & 53] £2 AFUTh

type () shol#l A 2] & T710] oW E7] AN AAE FAFTh EE AA £ Fo] drch A9
P2 __class_ olEFRER A2 A type (obj) B 8= F AU

type alias (3 o A2l o] 2) FL 418 ] Q) she] BHEo| A= B F o],
Folgelolat 3 =g destshe o f 8T olg 51
from typing import List, Tuple
def remove_gray_shades (

colors: List[Tuple[int, int, int]]) -> List[Tuplelint, int, int]]:

pass

£ rhesh 2ol B 97 44 BE 5 de U

from typing import List, Tuple

Color = Tuple[int, int, int]

(TH& ST Aol A1)
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(o] A sl o] A A M A%)

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

kg gte) Zlohs = 3 A ke o
o] 4.
3 Qe A Y Algoln sho] Mol A A A= itk AR, A A @ 24 =7 o] 4§30 IDE
o m= g W e AEY S Fouch
A HEE AL, A Ay, FH 2 AEYFE L 49 P SIE=typing.get_type_hints ()
£ AFg kel A2 5 Y5
o] 715 A3l typingd} PEP 4845 FX3HA &
universal newlines (-1 4 Hﬂ)q<4é%aggaczqﬂgiﬂﬂﬂaaazczﬂgﬂ&
Bh= B = 2 7H S 51} e \n', A== \r\n', ALY NEA] & '\ F7HE
Ao JJroH /H =Dbytes. splltllnes () ®ut ol 2} PEP 278 &} PEP 3116 & H A 2.
variable annotation (H5~ o] o] ) W4 T Z A o] EGHE o] - H o] A,
WS e Fef s ol e e o el o] A 2 Bl AE A th
class C:
field: 'annotation'

M omHo]He AMH oz P AR AHgPUTH o Fol, o] WAt int gAY o=

71t Yt

count: int = 0

Ha o] g o] A -2 A A annassign ol A A g o}
o] 7] 5& A3t 3 o] = H o] A4, PEP 484 @ PEP 5262 % 3}»

O
virtual environment (7}4} 7)) s}o) % /’\]-31]-9} SE& 2ol T2 A|aH

1l
Aladlol A A E = o E shol

832205 ol JHE P ¢ Yowl A, shol 1 BT o 7] A1 52 435 A e o] =5k
A& el s, RE Ao AelE Aa 47,

venv &= E_}‘ﬂJJ_

virtual machlne (7]-/‘]' Z1A) Az E oo R HolH AFE. gto|He 7MY 7 A= ol E ZE Hupd e 7t
Akl

H .
ZdemeANWﬂ)#l&ﬂ Aele} Aer5e] B2, 101 E o35 g B 8ol
FUth o] BS2 o)3hy 2z o)A (import this) & AsHE BTk
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APPENDIX B

O] dHAMo]| 25}04

o] A" Al = reStructuredText 204 ThE0] X o2, gto]x A E 9l 5Hs] A2 24 A8 7]
Sphinx & AR5 U th

A A gt o] 2§18 EA QA N2 sho] W AA 9 npR A 2 A A o7 AQEARS] =8 YY) 7)ol st
Athd, Frof vl of] o A B = reporting-bugs 3| 0] A| & FAL A A 2. A2 AHA B A= AA UG 7
YrH
o EEolA Be AAE =9 Uth

* Fred L. Drake, Jr., 92} 3}o]d A A = o] AR o)A g2 2Rl =

« reStructuredText 2} Docutils 29 EE JIE &= Docutils ZZ2 A E,

lo
2
N
-

e Fredrik Lundh, Z22] Alternative Python Reference 3Z 2 A & of] A] Sphinx 7} B-& o}o|t] o] & A ¢lH Y}

2] H ol Aol 714 FF Utk 71 Ak FEA
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apPENDIX C

AALRL 2fO] Ml A

1 AT EQ0{e HAl

] WL ABCElE= Ao A AZ A v & &X 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
./] Guido van Rossum o] 9] 3 1990 At Zulef] rEo] H 50Ut 3tol M o= 2 A& 52 Be 33 o]
Q‘”Z}”&, Guido+= Fto] W o] £ 8 A AR o} Q5T

1995, Guido+ Virginia 2] Reston 9] 9]+ Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston va.us/ 2H2) o A1 5Fo] A 2 A2 A% B, o] ol A o] 2] 1 A2] 432 £ 9] 0] F 2 A WL T

20003 5¢Y, Guido 2} 5ol A a1 A 7 9FE]l & BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs ¥ & A4 A5t} &
2 3 10%, PythonLabs & -2 Digital Creations(¥ Al] Zope Corporation; https://www.zope.org/ #Z) 2 & H 55Ut
2001 d, sFo] W 4 E ¢ o] A} Tk (PSF, https://www.python.org/psf/ Z2) o] A A5 5 th o] &A= gho] A
A A F QA S AFFEE 5E3] A H v 8 2 & YUt Zope Corporation PSF2] T 3] Ut

RE glold a2 g2 FI| A d Ut (F7] 22 F 2o o F A= https://opensource.org/E FZ 3 Al L).
Ao, PR (FA W AL obdyth shol Ml ER2 GPLI TP Uth obel o) Et chF T
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Hf = =t oAM= 32T T S PNEY GPL &7
09.0~1.2 | n/a 1991-1995 | CWI yes
13~152 | 1.2 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.142.0.1 | 2001 PSF yes
2.12 2.1.1 2002 PSF yes
213 2.1.2 2002 PSF yes
2.2 ol A+ 2.1.1 2001-#A] | PSF yes
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C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.8.12

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

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

3.8.12 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 3.8.12 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2021 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.8.12 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 3.8.12 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
3.8.12.

4. PSF is making Python 3.8.12 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
—0OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.8.12 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.8.12

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.8.12, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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

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

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

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

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

third party.

8. By copying, installing or otherwise using Python 3.8.12, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

C.2.2 BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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.

(TH& STl Aol A1)
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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
granted on that web page.

7. 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 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. 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.

2. 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."

3. 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.

4. 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.

5. 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

(TH& SOTATl A1)
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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. 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
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 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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.
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Python Frequently Asked Questions, £A| BH{% 3.8.12

C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.8.12 DOCUMEN-
TATION

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.

(9]
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C.3.1 HZEM EQ|AH

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e o 7Nt =5 XL 22 ddl =9 A4S IdE 57 Ad Yt

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

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

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

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

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

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

(TH& ST Aol A1)
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C3.2 A%

socket EE2 getaddrinfo () 2} getnameinfo () &F&E A&t} o] 52 WIDE Project, http://www.
wide.ad.jp/, A & % 22 3td 2 FQE o] g5

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

http.cookies RE2 thg3 &2 £ AHEHE 283Ut

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

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

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

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

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

uwu RES 023 22 o] AFLES 23

%

Y

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

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

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C

(TF= ol ATl A%
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C.3.7 XML &4 =2 Al

ol
¥

xmlrpc.client BE2 b5 22 3o Abde 2943 th:

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 REL T} 7} 28 29 S 2 HF T}

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

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

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF

(TH& ST Aol A1)
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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 BE-S kqueue QB 5] o] 2] Ta] T}g7} 22 Fo) S =TT

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

3}9 Python/pyhash.c °]+= Dan Bernstein ] SipHash24 €17 2] & 2] Marek Majkowski 2] - & o] 3 3}=] o]
AsUh o7+ o33 22 Y& £3F o JdFyth:

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

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

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

(TH& ST Aol A1)
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Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.11 strtod 2} dtoa

C double I+ &2 749 WIS 93 C &4 dtoa &} strtod S A2 5H= kY Python/dtoa c = A http:
/ Iwww.netlib.org/fp/ ol Al A& 4= 91+ David M. Gay 2 @8 o] &9 wtd oA FAE A5 YTH 20095 3y
16dol e AR stdo= tha 7 22 A&d B gtoldls F A 7F 23 of sy Th:

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

The author of this software is David M. Gay.

* % o

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.

* % ok X

*

* 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

B 5 hashlib,posix, ssl, crypt + &
S EEREESENETI e
o= 2 o 7)o OpenSSL &Fo] Al 2 AFE

B A A7 AHEE 5 AA sHE F7He] A 5= #1301 OpenSSL gto]
X gho]lW A L2 7L OpenSSL 2fo] B &g AHL S 233
= T H:

o
>z

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.

(TH& ST Aol A1)
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/*

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

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

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

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

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-corelopenssl.org.

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

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

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

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

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

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

Original SSLeay License

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

(cF

= oA ol A%)
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All rights reserved.

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

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. i.e. this code cannot simply be
copied and put under another distribution licence

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

pyexpat &2 =5 ——yith-system-expat & FA SR &= 3, EHH expat 22 AHE S AR5} o]

dEgynh

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

_ctypes &2 WU E ——ywith-system—1libffi & AR &= 31, 34 libffi &

e

[>
>
L
o
>
ofo
o
£

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

z1ib B2 A|2Eo A A zlib W o] Y7 LefE o] A o AbRE 5 glow,

A-gstel =g o)

Hl

3)
=4

(A
N
c
B>
[>

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 ©f &3 AHE5 = al A] H| o] £9] FH - cfuhash ZE2AE

]
N
L
[o
fru
)
°
k)

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

(TH& ST Aol A1)
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FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

C.3.17 libmpdec

_decimal EE2 WY E=E —-—with-system-libmpdec & T4 3}X] &+ oF, Z3HH libmpdec 22 AFE S

Agstel =g o)

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

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

C.3.18 W3C C14N E|AE AQIE
test F 7] X2 C14N 2.0 E|2E A9 E (Lib/test/xmltestdata/c14n-20/)+= W3C 9 A}o] E https:
[ Iwww.w3.org/TR/xml-cl4n2-testcases/ of| A 7FA 2k 2. ™ 3-4 BSD 2}o] Al o] v g Yt}

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 fol-
lowing disclaimer.

» Redistributions in binary form must reproduce the original copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
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* Neither the name of the W3C nor the names of its contributors may be used to endorse or promote
products derived from this work without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS (AS
IS) AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUP-
TION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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