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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.
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trepan3k is a gdb-like debugger.
Visual Studio Code is an IDE with debugging tools that integrates with version-control software.
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* Wing IDE

* Komodo IDE

e PyCharm
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One is to use the freeze tool, which is included in the Python source tree as Tools/freeze. It converts Python byte

code to C arrays; with a C compiler you can embed all your modules into a new program, which is then linked with the
standard Python modules.
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The following packages can help with the creation of console and GUI executables:
* Nuitka (Cross-platform)
* Pylnstaller (Cross-platform)
» PyOxidizer (Cross-platform)
¢ cx_Freeze (Cross-platform)
* py2app (macOS only)
* py2exe (Windows only)
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>>> def bar():
print (x)

>>> bar ()
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>>> x = 10

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

UnboundLocalError 7} A8 3] t}:

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

UnboundLocalError: local variable 'x' referenced before assignment

ol AF oA Hpo] YT o], A WA 7F T A5 Lo T3 A (local) 0] = 3L 2] F éigﬂw LINis
o] 59 WE 7t 7] Wi Ed Y th fooo] mpA et - ko A Fh= YRR, Aotd e+ o] g2 A Y
\945_—?; AAZFUTH ARA o= o print (x) 7F 27|35 2] b2 A H4E Q4fste]ar & wff o 27}
T o
19 ol A HPE A (global) & 2 A At o F AT 2 Hpof AN T 5 JFU T
>>> x = 10
>>> def foobar():
global x
print (x)
x += 1
>>> foobar ()
10
o] BAIA A2 (Feae d2dA Mg FHACR FASH AT da]) AAZ R 2520 Y=
W9 ks AL = 2714171 7] 918 223tk

>>> print (x)
11

nonlocal 7|9 & AFgate] FHE AT LA W3 AL 3 5 A5

>>> def foo():

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

2.2. 32 <o 11




Python Frequently Asked Questions, = x] 1] A 3.9.19

2.2.2 shol Aol A A7} Aol Waol tiet 72 AR

Fpol o A, g Holl A F2H 7wt st e FAZHCE AqdUtth. it 22 Wl ofheld
%k%EH?J@P?i, ““1“4_‘1i Adder A9 gk A F ez EFTh

Agol 23 AT A AR EE o5k Btk FHO, YIF W5 globald L7
=k e R Ago] et AA S A FCh W], = }20] globalo] LR ChY, 34
,@ g& n=E zl?:a Z%OﬂELEQ}JOJOHok

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

o)A xr 28 AT SO YTt Y HAEE ATHUTh T2, 2710, 1,4,9 8 162 92T
A% 4T 4 dgvch 2, AA R AR BT 162 BRI A4S 5 AEU T

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

o]+ x7} rholl A1 9 (local) ©] oh] e} 9] % 3z o] H2) 5 of 917] wol WAy Hed, Frhrh EEF W) YA~

ol
HUd —Aojd 7t opduth F29] ZolA, x8] g 40lBR, BE e oA 472, 5 165 MHEH
Utk x9) ke W5 Brhe] A7} o BA WA A BowA ol E BV 4= YUtk
>>> x = 8

>>> squares[2] ()
64

o2 51 5}e] W, Feol il A 9ol el kg Aol A x9) ol )£ Y T Bas Yk

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

A7) M n=xe Frho] Al Al W4 ng BET, 229} e A Qo] A x 9 2L 7S
o A 10 Gl o] 3 1 Lo 0, AN 1o B AN 5o 55 oot e
7 gy oA SulE ATE BT

>>> squares[2] ()
4

>>> squares[4] ()
16

o 57

ol e S3he A o] ohule} Auk F4ol = A gH ULk

flo
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config.py:

configuration setting

I !

# Default value of the

mod.py:

import config

config.x

main.py:

import config
import mod

print (config.x)

bgshe < Abe s ol UR

A

Y

AV A =
,LEE?E

o]
o

A

, from modulename import *Z& A8

482 1, 2 (inter) 7} B9 F A k& o] B gA 77 DA

l

225 ¥ 59
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22l B8 - o & £9] sys, os, getopt, re

H

]

2. A4} efel B 8] BE (3}o] % 9 site-packages T] 2 E] 2] of] A X

[e]

2}

N
B

o] mx.DateTime,

=
=

=2 =
=
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=
O .

ZODB, PIL.Image

3. YRolA g B E

7} 2155 Y t}. Gordon McMillan
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X E

)

A ¢ QEEL
o
=

(name) & £3F2 & 11 3137 (“from module import nam
Ha) 2 &

Y =
AT EE
=
RS

WA 25 o

=
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B2 obd A8 4 97 mE Yok

, 5 A Eg o] shte] ol A
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BEI I3 273U R RES XS 2= d v Rl HolE T AL EES Y H 2= 72
A FE A FHAIL, F i gAY 23 AT BE ool AFZE Hojd F o5,
REL olUIE sys.modulesol] 9L AUth

226 2| 7bell 7] R gto] BHE= o

%
l‘li‘
£
2,
e
L
3

ol Py Ws T AF zrIdwES AFUTh o] TS A EAAA L

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

o] 58 Ag TENY, mydictd] ¥ FHo] ZIFUTE F WAL, foo () 7 AAH I AR W,
g o] Qe AR E A&7 W0l mydict 7} F 79 5 =33 oh
) 2 7193k 28A 54 g 357 399 ),

114 L=

of ol, s AA AR W, o] B T

.y

O
0]
i)
M
rlo
Mz
B
o I
rTr
&
o,
=2
2
=
i)
<
=
1
Re
ird
=
A
[>
uf
M)
y
N
[>

ol 7|2 & el 7HH AAE 71 EF e E AHESHA] ¢b= Aol F5UTH A, Nones 7| & g0 2 ARG-5FaL
S ol A w74 7F None A A AT o5 A 2lAE/g A Y 2|/ S0l & EAA L. & 9,
Th& 3} 2ol 224 ThAIA| 2
def foo(mydict={}):
AL o] FA 2AAA] L
def foo (mydict=None) :

if mydict is None:

mydict = {} # create a new dict for local namespace

L3

7)
] 2 & “memoizing

ahol, The 3 2ol TAL 4 Yavith

# 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

ARG GAUE 2R Ao WEE ST 4 A5h Ao EAIYT

v

o0&
-
>
[»]
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2.2.7 oA o2 de2 A9 F oy A = v e oA slof
Y72

G0l oA 880l <5t A AE AR Sl AAF AN AL AA AAE FE, A9 =
A2 GAVEZ AFFUTh 13 0L+ ++§ Aol e P4 E 22T 0] o) B AXE AL

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

kwargs['width'] = "14.3c’

g(x, *args, **kwargs)
2.2.8 A=t} Wi H ] AFo] H -2 F A Y712
AT g Yol Bt o] 522 BYH = 0, A= T E ST o AAIE 5ol AEH =
AU ARG E F5TE oS 5 9l A B A AU oI Sol, e 2 T o7}
FoFE o
def func(foo, bar=None, **kwargs):

pass

foo, bar H kwargs func®] Wi7f AU th 22U, funcE T2, & 9

’func(42, bar=314, extra=somevar)

42,314 9 somevar 2 AAY Yt

229 YA YEHATE W HAE X E WY HE o7& FALUR
oo 2L IEE Ay
>>> X = []
>>> y = X
>>> y.append(10)
>>> v
[10]
>>> X
[10]
yol 828 F718hd x= WS € 0§71t FFE AAU
ol 435 vt=+ F 7HA 847 sy th:
D A5E wes AR E Ae e ol gAYk y =

S g aEe) RS BEA G5 UTH-x
FUTh ol shibe] AAl (2] AE) w913, x 9

o
append () & £ % F, 7bA A9 Y ge] (1614 10] O 2 WAH AU F W57 BF 5L AA)
£ FRAI MR, F o2 F ol AL ASIAE £ % 110] o AL FUT
EREEEE P R

22, I 2o 15
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>>> =5 # ints are immutable

>>> = X

>>>

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

HKoX X
|

>>>
6
>>> y
5

o] % x 9 y7h B 2 Prhe A S &4 Y5 x = x 3
o SN AN B OB RS A el Sk O A AT (35 08 B o] el AT B
b ol AN S HEUTh. of U1 Fol i 8l A3 (4% 63} 5)9) o & B2 T /o) Mg 2A
U oA 62 ZEFA W, v A3 58 F2FTh
3 SUCIE ol y-2ppend (10) 3y cort () & AAS AIIAL HALow f48 A2 Eo
v =y + [10] Ssorted () & A AHE UFUL, AUHO 2 ol MoK (123 £ o] w2l
39 Qare] 5 A = Fuirh
o
o

Es %%ﬂﬁ)ﬂﬂaﬂ dL]HEtNmeoﬂﬂ}ﬂ$7}
E}F/Pﬂ A4 2 y.sort () B AL vy AL AFELS o
Z2Iel A G % E‘rEl% ol 2] 7} ey st e = ).
aEvh 22 A4te]l i 2 o whet thE T2 Fe UP 7}1] A Ze 2T AFUTH SE U A
Z} oAE 59, +=v B 2EE @7515}%]“&,‘540147& = WA O}AHE}(a list += [ 3
L a_list.extend([1, 2, 31) T 553 a_listE HA3A T, some_tuple += (1, 2, 3)3F}
some_int += 12 A AAE A5 .

gl s

« 7bA A (List, dict, set 5)7F 910 W, AR 53 A4 Ag kel AAE WA NG AR S
Bz RE WS/ AR S BA FUTh

o £ AA|(str, int, tuple 5)7F YW, o] & FXR3E= BE
S ANz gog HEste A4 A 28 AAE w3k}

WS 2E AANE FEHEAE ST AT, 1o QRPN B 1d ) B AST A5

gho] oA A=t o2 AL S 71 AAHA L. Y& A AA o g FxE w57 w2, T4
s} 9| mEALe) 91z} o) & Zhol ol el ast g, Fxl A BEE YUk of el hA o R Ashe
e R
1) 238 FE& vhshsto]:
>>> 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 APt

>>> 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) e 22Ul dad i g FolAl:

>>> 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}

P AE 2FZE AEI}AY ZHE AAE AET 5 .
*x+bE A A= T £ (x) & W8S linear (a,b) & A9 stE 2 dhoha MG AHAAI L. S HE &

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. 32 <o 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} H T2 3t= Z 2|8 A S AZg
Fe18 A P2 AL o7k w3 3Ev) ofgk Aol ket o] gtk T, 28 gEne
442 53 AYS TR+ A5k
class exponential (linear):
# _ _1init__ inherited
def _ call_ (self, x):
return self.a * (x ** self.b)
A7 o2 WA =] FeE A TS Ak
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
91714 inc (), dec () ® reset () & 2& A5 W48 Tl F4AY 25U
2.2.12 so] Ao A AAE YA B A7
dntH o2, dwkA d o copy.copy () U copy.deepcopy () £ A=Al L. BE AAE EAE =
A, o 2 S g o,
AF A= o GA HEAE 5 A5yt gAY Bl copy () WA E7F 5 U th:
’newdict = olddict.copy () ‘
NBrE koo 2 BAE £ Qg
’new 1 =10[:]
18 Chapter 2. =2 7|3 FAQ
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= N 2 Zsiatd, Aol AAR o5
2 7o AZ2FYTh def @ class 9] F¢
al

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

>>> print (b)
<__main__.A object at 0x16D07CC>
>>> print (a)
<__main__.A object at 0x16D07CC>
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>>> "a" in llb"’ "a"
(False, 'a')

QEE QA7) of 2} EE A Afole] TE Ao 7] wlE o] 9] The T o] A AN BAFYT:

’(nan in llbll)’ ngw

the 3t 2ol F7ks A &

"a" in ("b", nan)

—

st ol A=, += 5) = RZFA AU Th o] 5 AA & A4A7L ol et i Y £ TEAY
U
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2.2.16 C2| “2” g Ad=tel F53 Aol AFU7?
o, AFYTH B e 25yt

[on_true] if [expression] else [on_false]

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

ol & o] stoly 2.500 A £70F 7] Hofl, kA QA FE T+ =l RS AR St Aol s yTh:

[expression] and [on_true] or [on_false]

T, o] g HASA BT onruert AR B G A w22 Y AFA S S g UTh
o B Te e e e Ao e

2217 stolA oA F531E & ZEE AL + A5U7?

o, LA © 2 lambda Wl lambdas & 3 5t =30 Ut} Ulf Bartelt 7} Al & 3H T2 A 71A] o & &=
FaA 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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2218 G452 ARS BFol A ZehA () AL AnlFU7R

Gl A BEo) A Zel Al 1 ol Ik ARSI A A 8IS ebdUTh A2 4§ v A
SR AT 4 S ol Fol gl WA 97 A A ESE NS ol § 8 T E oY,
QA S 9 A e 7] Z 0w WSl BfFH I Th o2 S, divmod () £ 1% A AR E wo

o=
Solt g4 qunh AWAE e 2oyt

>>> 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.

WS B2 o) Lo F ARSI A AL AL v FU T BebA, A9 E QAR diviod () &
B2 o)7L LA T ok

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

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

2.3 S:7}e} EAHo

2.3.1 16104918714 4L o9 A1 F T2

8258 A Q52,8704 gt Aol 02 Eol i, £ FAU B EA 0" 5 EJYT o & Sof, Mg @ 8%
ZH«107(107 5= 8) o =2 A A sted, o] DA Y H3FAAA L

>>> a = 0010
>>> a
8

164 = syt 16305 ool 02 €013, 2FAY 22 X’ 2071 shd Utk 163 A4+
2FAG HEAE AQ S = AUt A S S0, dhol i AB =] B0l A:

>>> a = 0Oxab
>>> a

165

>>> b = 0XB2
>>> b

178

2.3.2 9] -22//10 o] -3& ut3tg7)?

TEi % 37922 RIEZEE = AdUTh ool o] Ae Yok, v 22 Ak dgirhd:
i= @1 //3) 3+ (1533

B U7 7] floor & kbl of Py th C &3 o] 541 WEot & 2 75kal, i // JE A= & (truncate)
Aodeei s 7 G 22 RIEAEE T 75U

2.3. &A1} E214 21
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7t A A1 s joll tish AA A}a‘l A} 1= A S5 UTh §7F S50l ¥, B2 Abe 7F oy, AM At
BEZASNL & 37F>= 09 Aol B F&F YT AIAZ A F 10 7Fe] 71 thd, 200A] 2 X_oﬂ% oy
A 71 AEUZR? -190 $ 12 == 27FF8FUTH -190 $ 12 == -102 E7]E 7Iggl= WYYk

2.3.3 How do | get int literal attribute instead of SyntaxError?

Trying to lookup an int literal attribute in the normal manner gives a syntax error because the period is seen as a decimal
point:

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

S

SyntaxError: invalid decimal literal

The solution is to separate the literal from the period with either a space or parentheses.

>>> 1 ._ class__
<class 'int'>
>>> (1)._ class___

<class 'int'>

N
w
=S
Md
X
ue
tlo
M
N
fu
2
g

M 72

S AR FAAN L, A E S0]int ('144") == 144. }R7FAE, float ()
Uth of| & E0] float ('144') == 144.0.
A

oft
B

rlr oX
i
o
o,
=l
g

23 S RAE AT EZ AT UTE 22l int (10144") == 144+& FO]Alint ('0x144")
ValueErrors WAy int (string, base)x= F WA /d‘i“,Zi o1z} 2 W Eof ARE-E F 4= (base)
wolZ ol A, int , 16) == 32494tk base7}0—°—i A, A FFol W A A& At
sto] s g Y th: A3 ‘00’ 8 4+E UEHH AL, ‘0x’ &= 1645 YEFH U T

83 Ao FAEE AR M= ARolgtH WA T eval () 2 AHESHA] IR A L. eval () 2 4
5 HAAPE 2T & JdFUth: F27F LA %+ —‘T‘—Z‘ﬁ‘ﬂ A FholH JAAS AGT
A& o], ¥/t 989 T YU E A+ __import_ ('os').system("rm -rf

4

eval () & ES AL dhol X HA 02 | M et= 7 oA, &
Al X é%

A S eval ('09") & Fo]H o] (O
3 §31A] 7] wf Foll & of 8 7 A )

235 5218 EAA 2 oA MBI

£ 50 A 1448 BAY 1442 AT, NEY AR str ()& AU L. 168583
F3E A5, U &4 hex () Yoct () E AFRSHAAI 2. B A -“-UHFJ o] g3y ,fstrmgs#formatstrmgs
AAE 2N L, S %01 "{:04d}".format (144)+= '0144"'E A& "{:.3f}". format (1.
/3.0)&10.333'2 A=3h T
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2.3.6 Azl EALL oA S AR
29 4 Qe BXGL 2ol s e Th tiEe] 49, 2yl e HEow A £
7o} BT et Al A FUDE oS SRR 5 St AA DL, i f0.5tringTo
AAtarray BES AHES EAA 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'")
>>> af0] = 'y
>>> print (a)
array('u', 'yello, world'")
>>> a.tounicode ()
'yvello, world'
237 EALE Ag3te] o FA FH/MAEE BEFU
st 7R o] A5y Th
¢ BADL B4 v G E ASSHE Aol B EHUTh o 71N Fa e EA4G ol
T o5 AT a7t gk A Y Uth o] AL Estcase T2 W W Wl AHEE = 712 71
qui:
def al():
pass
def b():
pass
dispatch = {'go': a, 'stop': b} # Note lack of parens for funcs
dispatch[get_input ()] () # Note trailing parens to call function
* W& T getattr () S ARESHA A 2
import foo
getattr (foo, 'bar') ()
getattr () = ZH L, FHLJAXEN, BE 55 £285te BE AA| oA 25Tl Fo st L.
o] & tha 7} Zo] F ghol B Y] oy Stol A AR YT
2.3. &2 #1149 23
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class Foo:
def do_foo(self):

def do_bar (self):

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

o & o] 52 3l A (resolve) 32 ¥ locals () & AHE S Al £t

def myFunc () :
print ("hello™)

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

2.3.8 1G4 T3 & ulE-S Al AsH= Perl ] chomp() ¢} 553 A o] Q&Y 71?
S.rstrip("\r\n") & ALE3HE 2 S8 FWl S A AR 1 BAE 5] 2o Y= REE FEAE
AA G5 QEUTH EAD 57F 2o W Bo] g 7 2ol 3 2 o] 42 Y, RE 1 29 F F A4

Zﬂﬂ%‘%i}.

>>> lines = ("line 1 \r\n"
ll\r\nll
.. "\r\n")
>>> lines.rstrip("\n\xr")
'line 1 '
AuAo o ol B 2A HAEE 9 W L F/] WEel, S.rstrip() L oA Ao A§HY 2
25 3h ot

2.3.9 scanf() 1} sscanf() ol] 3] ¢ 35}= A o] Q&5 7)?

ax ez gdsud

Zredsk 8 - B4 A, P AR HS B 22 AA 9 spllt ) M EE AMEet] &8 F
oz PHE o] B3 tf2 int () U float () & AFE3lo] AR S }E S, rx} FoZ A=
AUt split () = A A “sep” 7| HF-E A AP Th 9] ﬂH?H%.#t %ol T o] 9] o] FALE LEAR
AHE3E Aol 83U

o 343 g & B4 A, A4 CY sscanf () B} ZE 3ty 2ol o A3Hgch
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2.3.10 ‘UnicodeDecodeError’ 1} ‘UnicodeEncodeError’ o] = F3l& 2]u]|

unicode-howto = %+

Jo

X0

3l of 72
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-
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=
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=
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=
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242 B BALL B o]0 Boli A1 A WE L FAYUAR
stri}bytes 2= ol g o By
HEEddYh dutdd o, &

=2
W2 str AAE FH67] f8l, AFH = A8 T

TEot= A Ytk

o]0l 3o] ¥l 2t o] o] 0] 7] 71 A} A4 4 317] ) o]
A 22D Aol o] Algel ule gk,

AAE B|2E vl X3t ulA Zof str.join() &

chunks = []

for s in my_strings:
chunks.append (s)

result = ''.join(chunks)

J

(== gteldog g8A9 B £ i0.StringIoE AME3H= A Y UThH

B2 bytes AAE 5 1, 4% = B85 A2 o] o] 2ol 7] (+= A4kAh & ALg3ho] bytearray
AA & Fgshe AYUrh

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

A tuple (seq) = Yo Al (AAZE, REOHYE)E L2 AZ 22 FE S /A FE=

3 4
W ghah o,

& 59, tuple([1, 2, 31)2 (1, 2, 3)=A=E3 L tuple('abc')= ('a', 'b', 'c")EAE
Fych o 2}7} = oltﬂ APRE THEA] o0 T2 AAE wEEt R R, A7) ol v] FEAXA FAFHA S
o tuple () & EEE]’— Aol AEcth

AR 1ist (seq) & G A2 olHEES 22 $£AE 22 gFo
@ﬂaefﬁ list((1, 2, 3))=211, i [
Uth QA7 2] 2 E ol |, seq[: ]2} Zo] AR

252 44 APAE Tl

o
=1 = 1= = H
g4 AU AE LT vl Bel@ 5 Y5 ol B S0l S[:-1] S WA EAE A9 B EALe) BE
2, AL T8 & vbEe A ASE ol F& U
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253 AALE Aeox ofeldo] = stelW o WA F7R

reversed () W& T4+E A& A L

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

o] AL P& A Ao G2 A A AA T, oJHH o] E E F I =A 9] A AHES Y Th

25.4 B2 E0X FHE oG A AATUA?

ol Zg Tt o2l 7hA ol e 1 =9 shol 22 A2 FxFAA L
https://code.activestate.com/recipes/52560/

AE £AS S JHUTHY, PAES JUW 0L P AE BoA 2AHEN 5 FEL 4AFHA
o .

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]

PrEY BE 24 AH AR AEE 5 UTHE (F, BF 514 /50l d) ol o] % o wEU )

’mylist = list (set (mylist))

o] AL 2

[>

EE AT Wssto, SES AAT O, Sl 2ER HEH U

255 2 ~E0|A ofE] FEG oA A AT

F8 A AL AN, A 202 ARTo] BA AL oo oEe o4 s A% & 71K 754
QUTE 2, BA Ao} BA A 3k o B o] Ao 7 Sefola AR AR 7 T 47 wE o,
e Al 7bA W o

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

gaE Azeld Aol opvl 7bg mhE o

25. A P2 (FE/RIZE) 27
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25.6 sho] Aol A o Wi & W=} g2

’["this"r 1, "is", "an", "array"]
g AEE= A7 BRA Hoj A CY shAZ(Pascal) Ml E 3 53U T 713 2 2po] AL slol A gl AE
t}erFsl o] AA7F 23E 4 9= AUt

The array module also provides methods for creating arrays of fixed types with compact representations, but they are
slower to index than lists. Also note that NumPy and other third party packages define array-like structures with various
characteristics as well.
2]~ (Lisp) 2B 9] 3= gl A~E (linked lists) & A28, FZ& AF8-3lo] 2 A (cons cells) & &
T Asuth:

=]

e

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

HiA o R8s, RE A
lisp_list[0]©]ZL cdrof 3l %5t
AR & o] e, % 2

257 t}3H9) Bl 2EE oA wHE U7
o3t o] ThAY MU S WEH T He AN Th

*

’>>> A = [[None] * 2] 3

ML ICAEE I IR ESS

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

e e ek, o2 920l e o

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

T olfe *R | AES BAGE FAHE S HEA 2 71 E AR e fé}i‘i 7] L *3E
Zol29 T2 Y2rEo| a3/ FRE T3 B AES WYL 3ol thst R A2 B E o
U=, AL 48] o g o] Y3k 22 ofd Y th

A FE YL A= 209 FAEE HA TE OGS ME RHE H2ERZ 248 A= A Yth:

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

ae® gol7h291 309 e P AES S A=A BHP UL dAE AR AAE AT S
gk

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

)y ©
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2.5.8 A 9] A|A2o| HAHEE DA AL G712

goe Frel e AL

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

259 A 25T, 9 a_tupleli] += [tem’]o] o] 9] & & o772

Z3 )9 AL 0] A abakebs AR} sho] Wl A bW A A Sh B8 A 2] 2o H o] A3e}7)

rlr

ol = =S E WY A4 F7} 7}‘11 AANE 7He] 71 & FEY 840 482 uff RtH o2 HBH A1, 22
Az A

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

TypeError: 'tuple' object does not support item assignment

ol £ 9] o]fr+= WUt 10] a_tuple[0]°] 7k 7= AA (1)l Al
At A 2E FE2 24 00 hdste]aL O]'t_.r‘l'l“‘——'_o sa77ME7IE A

g gk

S obe oA, o] S8 v el she L& ek ket 2o ok
>>> 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 ehd:

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

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

N9t 23 U U B Beke A2 AH7 AQAT B ARk AL AUtk

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

o old ol AojuhA w0 d ABL & DasA sleuth @ A7 _iedd_ oA HA=E Y
B, +- 22 o] AR ) o] 2ol T2 1L W kol o) ol AFEH = gAVTh; (b) A= A S,
iasa & olAE extend® SR NS S WA A S5 oI A0] e} ol 4

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

(TF= ol ATl A%)

25. A P2 (FE/RIZE) 29
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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} 748 7] = AR 7 A AR 91, HAH A o
7:]-14’—‘ no- opO] Eﬂ, a_llst7} ]?80]] 7]-ﬂ 7];]7__ %]\1‘;__]
09 o da) Lol ch

webA, 2o FE oAl dojute 42 ted 5 h

e 2AE 7 Al a_listol Bl
2

£ 2.2) FUh g 2%
3 2e AR ol e £ o] 7] w2

Ay, oA

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

TypeError: 'tuple' object does not support item assignment

iadd__=AFsa, et glaEL S83g Ut 81| v result 7ba_tuple[0] ©] o] u] 7}e] 7] = AT}
2 AAE 7t dElE, RE2 B RE, H T Y2 A3 ol & YA ALY Th

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

2511 WP AEES THE Y AE oz FYsH o WA o} FAR

JAES 722 olHAHE et 23 Bl 2EE AL vy, Aot 248 AHFYA 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']
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2.6 A

2.6.1 ZE)AE R

St class F& APoto] vHE 5 AA F YU S AA = A2d =2
AHEEH, T o] Eﬂ“é#ﬂ"?’i% =] °]E1(°1~1’41‘9r§)3} FA=EMAE)E BF WEEYh
Zel ot ol Felaeka e Sht ol e BE FUAE WO B4 U
o BT RE WAL E AL TU o) 442 Fa A4 R QAL
FHF | i 7|2 HIA A EE At YRt Mailbox A} TS E
MboxMailbox,MaildirMailbox, OutlookMailboxe} Z& AH FefA7) 9

2.6.2 WA= Folel 72

WA= dWEA © 2 x.name (arguments...) 2 3&3FE ofH AA x9] AUtk WA= S
Aol Yol A g2 Fo g Ut

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

2.6.3 self = F-sl7)?

o

self & 2] Wl =0 A WA A5 918 Fel 4 | §YUTh meth (self, a, b, c) &
)7t 5ge Fefd oW Al xo] e x.meth(a, b, o) Z EEHoJokIYTh TS
meth(x, a, b, c)A8 zT=5Jty 23}

w A] %

WA= Bl ol TEAA ‘self S

W7 g isinstance (obj, cls) & AHESHEAIL. ©d SHa Al FZS AlFste] AA7F o2 S
2 Folu e AA-HANRE Folg 4~ 9o (o & o] isinstance (obj, (classl, class2,

), AAZE sl M YAE & 3R] A3 45 5 (& =9 isinstance (obj, str)
L}ls instance (obj, (int, float, complex))).

Note that isinstance () also checks for virtual inheritance from an abstract base class. So, the test will return True
for a registered class even if hasn’t directly or indirectly inherited from it. To test for “true inheritance”, scan the MRO
of the class:

from collections.abc import Mapping

class P:
pass

class C(P):
pass

Mapping.register (P)

2.6. A 31
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>>> ¢ = C()

>>> isinstance(c, C) # direct
True

>>> isinstance(c, P) # Iindirect
True

>>> isinstance(c, Mapping) # virtual
True

# Actual inheritance chain
>>> type(c).__mro__
(<class 'C'>, <class 'P'>, <class 'object'>)

# Test for "true inheritance"
>>> Mapping in type(c). mro
False

R 22 a2 AFR A F o Sl 204 isinstance () E A AFRSHA] hgoll o StAAIR.
s AR hdetal Jobd, O A8 AA A F 252 AA 9| SHAE st e wet e
Ade 5 OOP hd 54 s5e Aestele 2] HAEE Ao ste AQUh dE £, FA7HE

Sashe 47k Qo

%

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

O U2 HIW 2 ZE FlEolA search () PINES Ao stal &4 245 3 &8k AdYh:

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

class Document:
def search(self):

# code to search a document

obj.search()

265 ]90] % FAYU7R

:\9

A delegaton) & A7 A% 719 (0742 ATl A U AT 1 A7} A2 AAE S o)
5AE WS vk A4s) #A e W g sel =
ﬂﬂWH ﬂ%“dtwqﬂ e

Lo
]

class UpperOut:

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

def write(self, s):

32 Chapter 2. =2 7|3 FAQ
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(o] A sl o] A A M A%)

self._outfile.write(s.upper())

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

o] 7] A UpperOut aiﬁit write () HIAEE A Ao 5t 31+ self._outfile.write HAEE &
Z317] Ao AAF AL S A= AT UL g2 R E WA =& 3 self._outfile 7“7<ﬂ°ﬂ 94
qi}-ﬁﬁ%_getattr HAEE S 3P Uh A ELHF Eﬁf‘ﬂixﬂoioﬂﬂiﬁﬂz}*ﬂf&xéi“ 2 o]
|

AR AE FRIAA L

o dxt qu]“d%%“’l”ﬁ}i%#?l ol et 2. ol ER|REVL 23]E £ opy 2t A A= of of T,

ZHae_ setattr_ () WA EE 3| oF 51, 0}2 AFsH o of g th __setattr__ ()Y
e e e o S
class X
def _ setattr__ (self, name, value):
self. dict  [name] = value
RES __setattr__ S FSAAE 4o A Gl selfd] A A E A G| 95 self.

(74
__dict__E A8 FFUTh

26.6 WA =2 A elab 5h Ze) 2o A W o] 2 Fel 2o HelH ST WA= o]
L

W& super () &

frt

AHEBIAA 2.

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

3.00| A WA AL _ggﬂ/ﬂ ZP2E AL EY 5 95Ut class Derived(Base): ... & =g
2 Aojol A —rBase( + Based] Hlo]& & F st o]l B H meth () PIA EE Base.meth (self,
arguments...) & EZQ—’F Ad5UYTh o 7] 4, Base.meths AZE A 0}% WA Eo|BZ self QRS
A&l oF T Th

W0l 2 e 8 g Yo sk Aol A PP S Qlruieh T 8 ) B8 ghek A sk 5
Egh o] EYL AT W2 FHAE FHOR (I S0} A9 Hg A Wb AT L F o=
K8 of

class Base:

BaseAlias = Base

class Derived (BaseAlias) :

2.6. 7| 33
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26.8 37 Fel2 vlolelsh AN el 2 W A=E WS o)A sok g

(C++}Java?] 9 uo ) A A tolele} AR v A= 2E sbo] Mol A 2| Ut}

A7 1EH oT, H45] ZEl A OJEFHEE HEAAL. oJETHEN A ZHS Yt W, th Yo A
Zex o] 58 BAI A L& ARGl oF P th:

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 Sol7te=Wlo]a FEla A H 2o < R Fexol Yl A A= A
o= 3} c.countE= isinstance(c, C)7FAHE RE o ts] C.countE Fx3Ih

F9: CY WA E Yol A, self.count = 428} L Y2 se 1f4 ZHA 9 A 1 g el “count” 2h= A&
#HHAo] gl drdAaE WYL A F A vlolH o] 5 AA A2 FA v A= ol A 4&74]%’1
o] Ze2E A AN oF Futh:

C.count = 314

R WA EE 715 F T

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

Jevh AA WA= 23S e A DA IS G BE FF T E AR se Ayt

2]

def getcount () :
return C.count

e el BE BE G shtel 2
thel, o) o] sk A%
2.6.9 so]y oA BGAH(EE WA E)E DA A AL + A5U7?

o ge AAE BE S 48R AT AEL Qb o A o)A 7bg WA YT
Crroll A The 7 ol 44 Fuith

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

}

shol el Al 718 A4S Mg ool BE ASE bR & U BHAE A4 ok FUTh 8 S1:

class C:
def _ init_ (self, i=None):
if i is None:
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(o] A sl o] A A M A%)

print ("No arguments")

else:
print ("Argument is", 1i)
o] AL ST FE AL FA W, AA 2L o} AgE UL
78 o] AR BB AET 25 Juith of & ol
def _ init__ (self, *args):
2 HIHo EE HAE ZYoAM = 527

2.6.10 __spam-& A}-£3}l8] 1 5l=1] _SomeClassName__spame¢] tj 3} o 2] 7} v 3}
Yt

olF A BZEo] = g o] 52 ZFH; 2 vlF 7N (private) HE Ao o= ZhdshA vk, &34 QW

B S A A o mangiody oo A (o1 % ) A B A SHIe) 8 B 8

EEAYHR=_ classname_ _spaml & BIAE A5 =4, o 7] A classname 2 EE A3 WZo] Al AH

AR Fex o]l FdYth

o] A2 HIFNE HAsHA kU th: &7 ARG AFE o] A 5] “_classname__spam” o] E 2] HEO| o= X o7

"—’.‘/‘ﬂ’\ETL T ow, vlF A Fh2 A __dict_ o UEtEUTH B Jo| =2 I = v HS
o] 22 A3 A8 B &I T

mlo

2611 U 2e)2s_del_ & HelatAnt AAE A 0] 3554 F&UTH

% 7HA) 7h5 3 ol 67k e

del Fo] HIEA] _ del_ (
TSt __del_ (ol EEF YT

AL AR FEEHYAE YU ()2 Fo] 4 Ao ¥ FEE 23 2} L0 A4 2 2ES} )
L Ee), 32 055 002 FobrbA QU th AR ol M ol & <3S A A5 el L

ARBAI R 7HH A £ A 7 E o 22| Ak T2l th g upA e 2 F AR 3 ot 2 )
_del_() HAEE %%i oo Aol TEE 4 JFUth EAE AdsH L dotd Ed Y ¢
UmA s, AR e del () MIMEZFAFEE A7 FA A AU ge.collect () E AP T FAE
AAE 5 QA AA 7 7451Zl %= st At 7F syt

T FA A= E?ﬁ}l’, Sz uuitt $EE A2 YAIH S close () HIAEE Host= ol 5
Uth 28 W close() A== AE AAE FZ2E AEYFEEAAT = dF5UY. _del_ ()=
A ZE3HA UHJ/\L_f_del_() 2 close () E & oF 3} close () & 22 AA o gisl] F A o] 4+
T2 5 oo gych

T8 AR E e E 2 W2 weakref RES AFESE AY UL o] RELS HAX A4 E 584 g1
AAE 7+el 2 O‘Ei%‘%‘:‘r & 0], EY AR F2E FREG YA Fxo tisf ek FxRE ARESl oF
gyl (el Zi% o] F g sjrhdl).

npR gt 2, del () FIAEZEOA o9 7 S, A3 WA A 7} sys.stderrE Q1) H Ytk
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spol R 2 A (EE WFD) 9 BE AAEAE FAA dauth 2HAA AYAT 74 AL A0 o g
I Fx 2| 2EE fASt RE JAHAS SRS 22 W & 5 A5
2.6.13 id () o 27} ZF-31A] & A Y Holx= o] f-= FldU7)?

PythonOﬂ/ﬂ = o] Zlo] AA| 9] vz

) WAL AA v 5ok 1 —3}5—354}3% A5 g h
ﬁ\_O]EE,Zﬂxﬂﬂ“ﬂ gof| A A E F A2 HEol A o2 A7} v
A AT O O3} o] ol A B 5 3T

‘—‘C

d o]
welo] 2o Ao @ 497

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

Fheide ohE A AAol Sotedl, id() TE A ol vEolA L, & A5 AAIF Y idE HA
stel AA 7F o A s Aot Y== shed, 1 7 AA ol g g FxE FEAAL:

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

2.6.14 is A2HAE A3 olo] e E] AAR: 917 A e 5 AxU7?

is QAAAR= A obol M H & AANFUTE AAba is b id(a) == id(b) 2t & sHY

ololdlE E] HAALe 71 a3 5442 4 Z]7]'6]’ALZ]’/‘]J’]’EO]5]’J_EI is a& GL/‘]'True

QIITh. ofolHE 8] A QWA 2 FEA

£l TrueY FalseE WH3Hsh 141:]—
|

RS
T}, A oo MEE 7k 24 wl ok MEE AN 554 AAE HAE S d5UTh dudos,
obol IE B 7 W= & Al 1A 4ol & uith:

1) Assignments create new names but do not change object identity. After the assignment new = old, it is guaranteed
that new is old.

_|2i _I}-)

]
=

2) Putting an object in a container that stores object references does not change object identity. After the list assignment
s[0] = x,itisguaranteed that s[0] 1is x.

3) If an object is a singleton, it means that only one instance of that object can exist. After the assignments a = None
andb = None, itis guaranteed that a is b because None is a singleton.

o) ThE Aol 4t obo MEE BA7L AR A o F54 AR AT UL 53
B3 A b int o) strh 22 442 Bhelsh o olol e E] AALE AHEEI A = ok Huth

d

e E

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

>>> ¢ = Db + 500
>>> a is c
False

>>> a = 'Python'
>>> b = 'Py'
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>>> ¢ = b + 'thon'
>>> a is c
False

RZFA =, 7 AEH o] o A} AA"E A A FDekA] syt

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

£ goluele] TE A, ofoME ] AALE SutEA S B 44 durg el S 2 45 &y

1) As recommended by PEP 8, an identity test is the preferred way to check for None. This reads like plain English in
code and avoids confusion with other objects that may have boolean values that evaluate to false.

2) Detecting optional arguments can be tricky when None is a valid input value. In those situations, you can create a
singleton sentinel object guaranteed to be distinct from other objects. For example, here is how to implement a method
that behaves like dict .pop ():

_sentinel = object ()

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

3) Container implementations sometimes need to augment equality tests with identity tests. This prevents the code from
being confused by objects such as f1oat ('NaN') that are not equal to themselves.

& 9], o} collections.abc.Sequence.__contains__ ()9 7+d YUt}
def _ contains__ (self, wvalue):
for v in self:
if v is value or v == value:

return True
return False

2.6.15 How can a subclass control what data is stored in an immutable instance?

When subclassing an immutable type, override the __new___ () method instead of the __init__ () method. The
latter only runs after an instance is created, which is too late to alter data in an immutable instance.

All of these immutable classes have a different signature than their parent class:

from datetime import date

class FirstOfMonthDate (date) :
"Always choose the first day of the month"
def _ new__ (cls, year, month, day):
return super().__new__ (cls, year, month, 1)

(TH& ST Aol A1)
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class NamedInt (int) :
"Allow text names for some numbers"

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

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

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

The classes can be used like this:

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

>>> NamedInt ('ten')

10

>>> NamedInt (20)

20

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

REEol As YxE D (£ A A3 stdo] el T ax vdol AH S wl) Aopdd A
sk pye L2 .py IS 2F3= HH B 29 __pycache_ A H e E o wh5 o A oF Fth

pyc 32 .py 3 Z2 o] F O 2 A AL, L pyc 2 4 H, 32 WE 54 python Hpo| 1 2] 3}
FTEHAE TN TE 24 A v dEe ZFUth (KA &2 PEP 31478 FE3HAAI L)

.pyc 3t o] BrEol A A S 4 & g 7HA Olwr—’\/\ﬂr“o} =239 gagey A EAJY UL 5,
__pycache_ AE OHAHIHE THE ¢ ke St A& , SHARE AR AR A v O AR AR
A3t Aol o] o] o 21%1414,7}%?JHH1EE11£E%}19}% HAR=

FT7 dAH A 42 3 RES
A" BRES I AR gAY &
Fdych

E=)

o I
ol

SIS

—

13 sholHo

PYTHONDONTWRITEBYTECO ©
9D, oI

__pycache__ A H tjd Ei

7].__)o] O]OD:] pyCJ*]‘
A4 23 el shol Ae dmEE HF5A FOm pycrt E A A Tk o
=0, Th8 B E xyz.pyE YEE S 34*&-?4 R E foo. py7}Me o, (python foo.pyE A “éeéi
A foo AR wy2@ Y S AED wyzd A9 pro7t BEAAA 200,78 U=
812] ¢k 7] W&ol foooll el A= . pyc 3t o] =02 A ekFHTh
foooll H et .pyc HUL vHE %&7} o8 - % JEE HA 4t BE U@ pyc FIL HEY
py_compiled} compileall
252 999 Tor HAAT ¢ UAsUth T IHA WU S ST EEolA
PR A

L oo

o iy ™
oA
il
—{> o,
30, [
rlr
off

oX,
flo
)

rU[o
>

53

-

—1

I
% o
rlr fr

2
[

l-t] l-EI
mlo ﬂllo

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

°] 212 .pycE foo.pyt 22 Aol = _pycache_ AME G HE | 7| 5F Ut (= A= Z v 7|
W cfile® o] AT 5 AFUTh.

conpiicall BES N SUA AN BE AAE 1522 AAYY 4 AaUnk compircall by
£ AT ALY shol 4l o] TP tdelele) J2E AT A ZEZEA o] T £HT
14Utk

python -m compileall .

272 A BEF o|l5= AGA 572

RES AN A E AG WG __name__ S B0 2 BE AN o] F 2S5 Y% UL ghol '_main__
off, z2 o] 23 YER AY FYUh ANAO R RES JYTE YA A UL REL B =
AE s o] 2}t A HIAEE A5k, __name__ & 13 Fof vk o] F=5 APt

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

foo.py

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var
bar_var = 2

o v7F At 31 A E 7] A& o
e bar7} fooE YEZE 3t} (o] 1] fooh= EE©| 2014 no-op YU th

¢ bar.foo_var = foo.foo_var
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u}A ok T 7 A g ok Sho]Wo] o} oo A melE sl AL SRR P food] W 7 E
G427} o A8 vlo] 97 wE U,

import fooZ AFR ST AP FEOA] foo.foo_varol] BT EH T S ujx 22 o] dojdyt}.

ol Aol tisl 7hs e (H 2% Al 74A] & A o] Syt

Guido van Rossum-2 from <module> import ... o}d A}L3}A] W11, BRE F=E T Yo v &
ok guiet ol AL AEE

A2 AU A W Feho W59l 215HE Aat G Bo T S
H 259 BE Aol <module>.<name>C 2 X E L o u| ]

Jim Roskind+= 7t R 5|4 th <A 2 DA &
s WEUWZ) (A, e Huo]x 228 JZE T o7 le S
e import <+
c B4 ZE(YEE A ol 271300 Ao 239,
Van Rossum doesn’t like this approach much because the imports appear in a strange place, but it does work.
Matthias Urlichs = A 528 A7 4ZE7} Q34 = F Z=EAFAE AL AT
= A% e o1 A syt

SEER

2.7.4 __import__(‘x.y.z’) = <module ‘x’> & H}3}

Eﬂ

Utk 22 o897 2472

import1ib®] ¥ &< import_module () & Al AHEdhE X2 LAl 2

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

275 YEE @ RES WYL oAl JEE Sul, W AFol £AHA 51Tk o)
old do] WA Y7I?

AW oh e AW o F 2, oML RES S YEE T W 2E A2 5tk 134

U, A RE| TV ERES YXES= WS EEE FAD 22O, 7|2 RES o2l I F&

TA AL T 7 BASHA FUth A E EES ZAE T o, ok 2ol sHA AL

import importlib
import modname
importlib.reload (modname)

Aa: o] 7L 100% FA5HA gt 59, e 22 RS YL REL

from modname import some_objects

P EER

X oz oo Utk

Q= @ AR oA MAOE AL AAFUTh REO| Se2 Aot 2F W, A
=% /)% e Asdas AARA GEUTE o AL e T 22 A4 HA 5

>>> import importlib

>>> import cls

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

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

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

Zej 2 AR o “olol A E]7 2 Ql4h 3kl £A] o] £ o] Hah 4k
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>>> hex (id(c.
'0x7352a0"

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

AA et SAFFAQ

3.1 sholX 2 o £4 2] TF3}el 27 & AR

Guido van Rossum-2 1 E3}0]] S22 7] & AF8-3F= A o] u ¢ Qolaln GulA ¢l gho)x =2 72 o] &4 o
27 7)ol feha B4 Th BREe) e Alzke] & BE Fof o 752 A WL Wt
AEE BE7 7 el FE B A9 AR S A7 A4 B 1 7o) 2971 92 4 95U w2

7k
Czrame by 2L Z= 27h8 v guth

if (x <=vy)
X++5
Yy——i
zZ++;

z7lo] Fol W st FU AW AW, Sol27] e W Abge] 184 gtk wA wEYTh 4F B C

222 x > yDWE y7b gasts o RE FEFAFUA 22 SolhE wt gl

NAE BE} G2 wEe], oM e 29 ATt FEol 4 AFUTE Col AL FBEE A 3 ol

A el A5 UTh 54 A AS A8 sle] TEE AT AL v JSAAY, HE AH AR 92 (B

Al of &) wl Tha B =71 AL YUk

Be 1Y AHALe AT BEE T AN Zo) AT o2 I3 Z2 o] 473 FojA 1
F% 39 7ol dHls o), L2 1AL 2357176 oA MUk o 4A OB L, Fat T Bl

srobok $huiTh (718, 20-30%). 2059 shol W& Co] 205 R T A4 o B A2 £9T 5 dFUrh

A NFE BT B 97 HE v ohg Utk - A9le] gl AT 52 HolHAE 73T

S S A e e S5 28] FUT)
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3.2 2HeHe 2he A4ko 2 o 49 AT ek ol Rl

33 BF 257 Aol 9 23A RAIFUA

AgAE 55 e 2L Aol 2ehA Utk

>> 1.2 - 1.0
0.19999999999999996

223 o] A Fhol M o] W1k A7 Th 184 35Ut o] AL Shol A} Aol Helo] glov, s
ZREo RE 251 222 Aelai T 84 o Belo) duTh

CPython®] float ¥ A& ¢35 C doubled }—&ﬂb]l’/} float AAY L 1A AL (dutx oz

53°|E) 9] o] HF Ao AAE AL gfo)He F %5\— A A4ks £33HE Ul C A4S AFS3HH, o] =

S 22449 GO F A TS F, F5 5 Aol B2 W, ol M2 CoHan R TTE
Be 97 2o Aol EAY FE

A BZ/NHOZEGAE T A B2 A oA R a2+ FAgetA £ 5 fsUTh A&

=9,

’>>> x = 1.2

o] 5o, xoll thsll A=A g2 1035 gL 1.200] o2k (5 F2) SARA o] A, B 2s] 2R = FsUth
AREA QA ) Al AA AgE = 2 o 25yt

’l.OOllOOl100l100l100l100l100l1001100110011001100110011 (binary)

o1 A€ BEEA = ket Bgvth

’1.1999999999999999555910790149937383830547332763671875 (decimal)

162+8] 9] 1074 A5 2 A2 3L Th

53W1EQ] WA AT Tho] A HF Ao 15-
sto] W ApF A o] fs a2 e S FRUAL

AN B AL

o

Aa

3.4 shol EAtdo] B1lQl o] fi LIl

% 7kx 33l Y

stute As AUt 220 2 YS Atk AL WnE 0 o & A% IS B+ ke Ae 9
s, 2E 21X 8 F A2 AAH L AAFHA dsUTh o] AL B} FEH B LEE 8= ol R F

sy

E e 3L st He BAYS SAUF V| RA" 02 R AT AU th oW Y
A0z WASA o, shol Aol At o} @ B E B “eight’ 2 THE 02 W73

44 Chapter 3. A7 ¢} <A} FAQ



Python Frequently Asked Questions, = x] B} 3.9.19

3.5 WAE Aol9} TZo)A ‘self’ & WA H oz AL o} 3l o] =
AP Y72

ool o] & Modula-301 A B o of 2] 744 o] 2 v¢ F-8 3k

AR, 22 W A HAS Y QA" ERES AFESHA Ut 2l o] T
self.meth() & ¢1oW FeH2 A& 7| 93A X3t

2 g
x »
i > £
2 m‘lllilﬂm
1 o (M oF,
Hrlo > T

b
ko % 19 1%

X
i

—

AN = ATl 7H4 & wf)) - shA| uk o] A ol M=, A
Zrofol gtth. IR C++8tJava T ZF oA E A"
ol YA L ol Aol E A3 F& Tt

=4, 54 FH 2N A EE GAH R AR AU SEsH L T o SE3FHol 28
oJul gyt C++ol A, A S0 A A AL H wo]~ Fe|2e] HAAEE AFESHE, 1 A
ok gttt} - g}o] Mo A= baseclass.methodname (self, <argument list>)#}il &S
O]ZL __init_ () HIAZ, dutd o g I Sl H BT 22 o] 52 Hlo] A FEf A v A
B AL A B A E Wl o)A F A WA EE SEF oF 3F= A Foll 53] 8T

Ao 2, A" o] A gy AAE 2 ZAE W Z Ut ol A HE= (FYA)
T EEolA Fgol s = (28 G o ® HAIH O 7 AAH A ¢F2) Wo] 7] wioll, JAE Z 2l H of| Al

2
<
S
8
©
X

. O >

30 X XN
A ] 52

d
o:

gl A9 WMok oh et Aad s W] ek ool ehe 212 4 o) dlofof s, (&4

Wol ) A o}l F5UTh Chas A2 E3] o] 9 2354417, shol Mol = A1 2lo] QoA o] & &

B2AO2REHS LA ot 2 FAAUTH BAA self.var A§3HH of 24|72 3 2H ek

ulR7hA =, Q2d Mg BhE A9, self.vareba Aok Bths A2, WA E el A F 735 A
4.9 7}

20 oy

shol 4 3856, 7Hs i eH
u}ehE7] 2 (walrus) A4EAE =8 AHESHE T BAA BB 40 b WSS Y h

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

ZFH 3 A B = PEP 5728 FR AL

3.7 sho] AL o) YK 7)%5 (ol & Sof listindex() ol &= W A= S 21852

T} 7)%5 (8 S len(list) ol &= $45 AH T2

Guido 7} ¥l 5%o]:

(a) 5 A4re] -7, A9 713 (prefix notation) ©] 9] (postfix) 37 H E th B & ef Ayt A4
(283 %9 (infix)!) A2F 8| A 2 AW A Fg 74A 3 =, 8 A7 Al of] sl A 2=
U A ZH o7 =3o] Hs R7|WHE Fobshe XY UTh x*ath) & T2 FAS xfa+x*b 2
THA] 2Hd8k7] 412 A3 9A 00 B71 & AHgoto] 22 Ade w3 wf o] o] 4 3HE vl s)
HAA L.

(b) len(x) 2t= ZEE S wf A& FA7Fe] dol& 878l dthe AS shuth o] 22 Ao A
T 7 E dEE Utk Ao A5ola, Ak 459 Aoy dUth W E, xlen() & 912
o, x7F AE T o] 2 F FA AU EE len() ©] v FAH20MA F&ets 459 AH Y ete

25

35. WA gelol T EolA ‘sl & A H o2 Ag s ok sH ol i FYUR 45
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olm] & lojof Futh viP g FH A ke Sl 2ol get() Olq-keys() WA = 7 9 AL,
o] o} Ao write) WM E7F QS W wjuj 2 A= TS HAA L

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

KLy
1o fjo

3.8 join() o] B AEU FE WA =5} ohel Eabed Bl A =9l o] fE ol
QU712

S , ool % 16‘:‘1:4
Ytk olH 3 A2 wA=e] thRE-E de] Bols o] HA

H’ H_join([vlv, '2'1 |4v, '8', '16'])

o] A& ol tisll 7 7HA] A4S v e = ukE o] AU th
A A 2 E LR ) WASE S S A0 A% o) S e 2ol dekg it
A AR e 18 A R elelde 1l 198 gl Boleh AR Lc A=k el

7
5 WA ol = Bt 2ol 433914%. “Ues AA27HHE BAE A2 AZeteta 33t 9
SUDP. £ZA5, GAL 38X kGt ofH o] F 2 split () & EAE HAEZE AFESI=d €A g
A A A S5yt 28 w t53 22 33 9
"1, 2, 4, 8, 16".split (", ")
TAE gE B A S A FEAHEE, 7 EF o Z, o g A5 2 FEE Y] AL S S e S
e gEdS gA & A7 Ed Y
join () & A WA= JUth AHE Al £EAL EALDof| Al EAE A B AE o] ol E 311l AT 24
Abolof ZRA & A YABIEE A A Wl EYUth o] A== AR A Aod = = A FHlaE
2353t Al AA o Ust 73S 2s BE AXS} 84 AFE S 4 55Ut vlo] E Q3 bytearray
AA A &l FAFS WA =7F A ok

3.9 o 9] dulif w72

ol 91 7} A 5] ¢F O W trylexcept BE v EEAAUTH AAE AAE e AL ugol Wol FUh
2.0 01 9] Tkl A W Aol A TH B§7E ALG 3k Ao] AvkA o gH Tk

try:
value = mydict [key]

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

G2 E Aol Al 4717k & A g S AR olvl 7k A ek 2FA e, The ) 2ol
g
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if key in mydict:
value = mydict [key]

else:

value = mydict[key] = getvalue (key)
o] £ AL, value = dict. setdefault(k ey, getvalue(key))% AHg s == QA
getvalue () &&°] BE Aol B7te 7] &0l T3] A H S Aol AR = A5 U T

if... elif... elif... else A|RAE ALL3}H 9] = .

gt 2 7] Al Qo] AAA T B HIAEE 3 &X] o} v of] t & &2 7} (o} &) §ls Uy th ZHA gk 834
A A= PEP 2755 FX 4] A L.

)¢ He 7?”‘& Zol A AEF of 3= AFolE, case g TEF F5of Wi G E w

Asdth &

=
rU{ﬂ

functions = {'a': function_1,
'b': function_2,
'c': self.method_1}

func = functions[value]
func ()

AR 3t WA= BEE) 2, getattr ) W FHE A8 54 o] 52 /A WA =S Aol B S
w48 3 5 gy

class MyVisitor:
def visit_a(self):

def dispatch(self, wvalue):

method_name = 'visit_ ' + str(value)

method = getattr(self, method_name)

method ()
ol A visit_&F Zo] HIAE o] Foll FFARE AHE S 2ol E5UTh o2 3 FF A §loH, ghol
AT Qe anoA 2= B9, FAA7 AAY EEWHAEE ST 5 A5 Th

3.11 0S¥ A#= 73ol o) Eali o)Al e 2Bl oA 2 =S o Bl
S 2

: 1 E] 28 2 ol thsf] Aok shife] C 28 2 dS FAFY
b 2g2 A0 doje &xboll spojdor Fwl & 4 5 Ut webA, AA 2= FHoll= Coll e
1

28-S I3 =5 SA3] A AE A e e FZ 7} 9+ Stackless Pythono] 15U Tth

3.10. 3}o]# o] switch 1} case Fo] gl o] -G= TSl 7)? 47
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TS i O w5 =L=L A o =

312 Yl o] FHS 2L gl ol FAYYU7?
Sol ] T 2| Q49 2 EHA el 3 A B4 42T 5 g/ wleo] sol A Yk EAGS EAS
E99 5 Gath T sholdelA], ol A2 AZe EA L P T 7)5-& S ThE ols] gt
W3 2o, ol Aok BHE A YT ACE ASE AT 2D B UL TAU T
S olu] Stol o] A7 AAolH, A AFmo|A AAT = A5y Th b Ao ol g v Al
HTHE ARR S T o] B2 T o] 5= BhE B o7 Ytk AYUth-shA v 2212 &R T A A
(Aot x4 o) AbEste 29 AEs] 22 Y A 7t e = A fied EG U

= o = - =} A< P
3.13 oM 7|A ZE,C EEHE A2 HoY & 5 A5U7P?
Cython& 78 W A9 sto] & A A FA o] 9l+=C &7 o2 Aty th Nuitka= -7 8 5ho] A 1o
ALES BREE St Fol|HS Cr+ TEE WS S AotdelgUth Java® AL HH VOCE
1HE = AsU

gho] A w2 g He|o Al A F3 o et thE Ut sto] Mo 5F TR CPython& FE 748 <
B AALT S Y AANE GAS, B OhE W AUZ S ALE o] Bk B FATL, A2 T 5
ST 0 270 UH ANE A 8 A e 68 771402 AAYITE gc Hg e A
TR AL, A SAE L3, A7 WA HM4E 2= T E AT

I}, T 73 (7 Jython o] L PyPy) 2 $H 8 740] 2] 2 A 7] 9 22 ThE vl AU Soll o 28 5 5 U th
o) Aol kol W = B2 ALY FAL Bl 2L B9 W n T o4 FAE LD 5 sk
A gtold FH o A, th5 ZE(CPythono| A= H&A&FUTH & otvtx 314 7 Ake] £23s de iyt

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

472, CPython| 32 e Y3} A A4 AAE 4§ W v, fof e A7) He g gl e ol s g B
SUth 280 A5 49 GCE AS 3, o H 3 3 AA & ThFsta oMW A A 0 = w 57 (e

A E Ut

BE shol g 2R A A HE nES
thee e Bl AA s BAR] 2

I StE H, A H o R ¥

g

j;
m[o
L

Atk with £ A-g8) o g

for file in very_long_list_of_files:
with open(file) as f:
c = f.read(l)
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3.15 CPythono] ] A& A9l 78] x| A A A S ALK Y= o] F=F

S A& C 52 7150 o) e ol 4ol Geruirh. (o], 21 Boehm GC ehol 2ol 2] faf 2
YgUh R e Gk SNE G (1T AL obgUrh o A8 T=7} 93, A2 T Y5 e, 93]
251 G shol dol o) A0 % A5 o R stelH A7) B 8 e

S

4% 79l GO 7ol Wo] T2 28 Z2a2o] U 2= o= 247 H Utk 593 sho] o] A= 2 malloc()
u i)

I} free() & GC 2hol B g o A A&l HA 2 Al = 43P A T, Ujrg] HE WSt 8 Z2 192
malloc() 7} free() ol Tt gt AF4l vhe] Al & A 5~ 5 th 282 Jto]A e AL AR &S 5 A5 Ut
& A, CPython2 malloc() 7} free() & v} 2 7] £ 3= BE A 523U

3.16 CPythono] 359 u] =& W R a]|7} A =] #] ¢k o] F+= F3ldy

77}2
shol® BE) A o] & FZol A F2W AA = o] M o] %—f—;% P4 BF AAEA £ GsUTh 8
27} glow AT S gtk C ehol Bl o3 P A Bolsd SH W Rew Qs
(o1& 50 Purify &} 22 =7+ olo thall 28 FUth. 28, SholHe 8 A HlRe] Aelo] 434 oln]
®E el A7)F vh3)ehe) 1 A= g ok
g s Al Al stol o] 54 FES AL T AA S atexit RES ARG 8] o B AAIE A=
FrE AU AI L

ST o

317 Wx o] R &3 el 2k ol Yol gt o] f= T
PrESREL, og WM MsaAE, QiAo aRHo s e Yoz AgP Utk REL 3T
A=Y CTRAS FAG T AR 55Ut 1§02 YAt odd 3¢ 2E B volge
e meduch o] & Bol, Ju AEE 2703709 A2 FAHE FE2 AWsA EAF UL
shlol, e A et oh2 dloje) mjdzt o MFth o] 58 RE 2 FL 2hA W by thE) Al Thoel
T AAE HArste Aol FUTh oS 0], 0s. listdir ('.") S AA A9 L2 UYel=
22D P ~ES BHFU o] 2o e B4t g o] hE 3 IF AL A E AukE o
E 2F7sHA syt
FETEHAULL S 4 T2 WEolA Y, o= 245 Af o vkE £ gl Utk 2laEE hi ol
A, AAEA P AES] 848 WFT 5 ST BRA 228 A J12 AST 5 Qo) A, P e
ohJet FEuk 7|2 A8 3 5 g

E (linked lists) 7} oF 2 Ut} +3&

CPython®] B]|~E &= AA| = Aol i gt} Lisp ~EFY Q] A4 g~
ZAE S uiEe] dol & HAE =

E‘ % .
o ThE Ao thet F2] A% A | AL LGB, o] W Ao heH
F2AN §A %

o},
AL B 2E A a[i])9 H o] Bl 2E=0) T} Al ae) G RHE Ao T BEYTh
A !

O

G2l F7he A A W, 2 WD 2717 24P Utk FBS WEH 02 FAAtE 45 B
A3 ok e A A FUTh WAL g oF T wl, 2 FZro] B of The B Wol & AA| =7]
z7 o] DA gk,

3.15. CPythono| o 152l 7hul x| 47 AAE AH8ehA g o] 1= FIU7A? 49
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3.19 CPythonojl Al €Al e] i o] g A T2

CPython®] YA el= 7] 24 7Fsdt sl Al Hlo] 22 7@ F Ut B-E2| 2} vl sf], th22] A2ellA
7F T

23| (AZF7HA 7hg £ d4ah) A5 o] FAAE I, FE o] T
9AYel=hash () W& ﬂ 3 SN TEE A ASe] D= )
WA ZEE 7|9 ZEZAAE A= Sof, “Pytho 72530294296 0. 2 | A] & 4=
9= vy a—}lz}t!} o2 2219 9l “python” < 1142331976 2 3 A %qv} I o2 S A iEt
hol AFD YR WA NS AT o AFHUTH BE A gho] ThE 718 A g eTha AHE o
gAUE 7718 A S dl 4 AlZke]l A’k YUt -Big-0 %71 22 O(1).

_dmw
s I
;O

A ZEE AFg 3] 718 RUTh 717 74 AR ol d,
A : =370 gAe A=

& 4 glgych 29 ok, SA Vel N 22
z o¥T

R 1o PBCEON

=
>
E
1L,
.
i
=
2
lo
2y r
e
kv
il
N
2
M [
=2

a0
B
v
A
il
A
[>
m
Hﬂ
ro,
in)
o>
ol
EE
_>‘i
A
[>
l
e
A
il
fru
rE
it
k)
>
>
ol l_,o
e
C
25
'_J
D
5
%
-
rlr
AL
[>
[
=
i)
Y
rlo

A F= AR 7 o= OVW o 2 7HA di
-%i-hMmEﬂ*E HA Tk 2L GoE A Bl AES QA 2L 4 97 WE A5
gdsUth &
mydict = {[1, 2]: '"12'"}

print (mydict[[1, 2]11)

TR S AHEE [1, 219id7F A WA 29 AT thE 7] W) R o] KeyError o &) 7} 2 Ut}
, 9AMYE 7= is7}°MB}=:% AH&-stof vl of itk
. 7HE A B AEZF AR g 2 g 29 5 9,

)2 AT w RS BEUT,
23 2zo W 5 Q7] o Eol

£ 712 AW, A AN A 5 5 o gAY A
EH A SRR A A R A A
tid.keys () o BE @ GAele] A2 A8

(rt

N

[m

m{o m

o g e
> [
by I

o[>

c AU J1Z AREHH B AEES 97 AL o7 FAFUTH EAE IS AT 5 Y= AL H
&9 AAREe] obets AYUTh B|AEE 23ete FES 712 AT A5 U FAolE 7=
gAdeel 485t A7 =2 5+ Qe BE AAE §7] A& &2 ZA Y- 2812
OhAl, A7) 22 AAle F 228 4o 5 d5Y
83td o] ZAE 3 vste Eo] YA, APE Aot ASSFAHAAL: _eq ()& __hash_ ()

HAEE 25 717 22 AdAda Yio] 7 222 g3 = d5Uth 28 o2 g e (== g
S Al 71HP?- ol =38k =€ 3l A9 shAlgkol AAZF AT (Ee oe 7)ol e 5¢ 2A

% % 2 5] of g,

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

A AFL2 Bl 2B AR | 27 s At 2R Ve o= bl BAedel 9
I Al L.

T3 AA 7 9 Ao O]“X] of &Aoo, FA ol == 02(Z ol.__eq_ (02) is True)old
hash (01l) == hash(02)(Zo0l.__hash_ () == 02.__hash__ ()) 9ok &Yt} o] 3t A A TS
5 oHA Kot 9 el 2 o2 Al 7R L2 7F L & Sy T

ListWrapper 2] 7%, 2l 31 A 7} 9 M 2l ofl Q)= wiubet 2 g & 2| ~E =25 Fste W W AT R
kool gttt 8 AR o] & EutEA & ﬁ}xl S ais 73‘441011 sl 238 A4S En) 7 o] A k2

2 o] Q)& s el A WPAIAL 2. AILWreh T Azt Al A 2.

3.21 list.sort() 7} A E & | A EE W35} A ¢= o] = FA Y Y72

£ Bk A2 el Tk B, List sort () &
7] 22Eg WasA gk ol 2
o AR AAEE GolaK FES

o}, T

AZEEURIAW 04 W soread ) B4E ABTYAL. o) FLATH ol A 4
AES WED, AL TS Bag T S Sol, 39T <A G Te] 72 o Eelo] £ s whg £
et 24y

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

3.22 s}o] Aol A QlElsl o] & WA S o] WA x| FatT ZA T2

C++9} Java &} 22 lojol A AlF 3k &
e AR Be Age A5 g
ol =go] At *§7‘§MD}.

Sl 268 24 w0l s G2 ABO)E AT £ Ale o
2} issubclass () & At 3lo] A2E ALY ZH27 5
collections.abcﬂEii Iterable, Container ¥ MutableMappingX

gy

Eoll thEk B 3 o] & A
Aol AE o]~ BAHE

A
L
rlo
Ho
ofo
e
>
ov}
@)
iy
off
i
2

w
N
g
[7:)
]
A
oX,
&
i
A
[
ul
i
rﬂ‘.
ri
o
X
52
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o FZ A2 HAE T 5 JF5Yth doctestlunittest B E AAAHAE Z 8 A9 3 E A1
REYY REFEESSAYSE ZZAJ HAE AJEE 5T 5 JFUTH

AEjFo]x YME Zt= AR ol A HS HAE %g% sfojlpog B3 4R & 220
AEdtes o =0l 2 ¢ 5y ch é_lxﬂi A o]~ PA = 231%94 SR H4SH2ET 5 QU7
o Fof] o] A o] ¥ £& 5 AFUTE A& £, append () “ﬂ MNEe 4R YR G2rE Z A 84 & F7H8loF
gUt}; Qe H o] A~ WA= append () F8 o] AA = 0] =2 eneA —/F%E%P%Zl HAES & gIATH HAE
AR E A o] AL st A2 YT

HAE AQEE At A2 M 2ol JHY, A HAE S U5 I=EE AAT =I5t AA
o @ol A5 = 7] HAE 7]k 7} 3 (test-driven development) °ﬂ Ae, AA ZEE ZA48H7] Aol |A
HAE A EQ YRS A oF Fth E2 Fto|x2 o Zo] AAZNA AU HAE Ao|A~g A3
2 et gkE ¢ A= F gt

3.23 goto 7} 9= o= F AU Yr)?

1970”"41‘)1] At —rxﬂﬂgotOﬂ o|sff 3tal =4 817 o & A AR ATAE” ZER o]o] A 5= QTh=

< WHﬂ}IAqq— A& Aojo A=, B (Fo] Mol A if B,0or,and D if-else BH AL} 22 (while
JJ- for i, continue®tbreakE X  JAFUTH 7 A= & 8814 k5T

o £ & AFg8te] S T E ol = A 8hE “F 24 goto” E AT A5 YT W2 A2 o 9] 7} C, Fortran

9 7] g} A o] Q] “go” L} “goto” RO BE FE| A A A sHA o B o E & 4= i A A4F YT o &
%‘iﬂ:

class label (Exception): pass # declare a label

try:
if condition: raise label () # goto label
except label: # where to goto
pass
o) AL P o] Fxo Fho B Wmehe AL 31454 AT, o) ME TR YWH O R gotod] FEOR
2Z Ut obAA AL A L

3.24 ' A (rstrings) o] o] Sl A2 B 4 gl o FAYIA?
g AZsAs, 5 709 J SR 2 F sUh 2o ol e g €A = 2 W E ZAS
oA ol stol, B 92 AL S H )

g E2AE2 AA g SefA] olaA ol x HElE £ v ZE2AA (FE 4] Aol e dH S GA
s 5 i’)\E% @ﬁlﬂ‘;’i Utk o3t Z2AA = dASHA o= 3 F €A E B & AFsteg, &
AL 0|8 &5 FEvTh LU, o AN o) 270l m so] EAD WL E TAE AT 4
vtk of FAL -EA Dol o2 BA 0% A8 w & AFF T

AR F2YL WESDL 49, RE AR A2D 552 SANE 3§ RN L

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

DOS B ol thd A2 S BESHE B¢, 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 ¢ slolH el = o] ERE t 5 #T “with” £o] glsU7|?

golHol= BEF AYstr @2 o I=E TESHHEA 5 AW S R ‘with® Fo] Utk 47
Aofol the s} 2 T27} Utk
with obj:

a =1 # equivalent to obj.a = 1

total = total + 1 # obj.total = obj.total + 1

Aol A, ol H 3 27T BRE S H U Th

o] %
@A st Goto] 3 Crsh 28 BHE Aol 4 Y2 Ao, ofd Wil U953 9
WasA & 4 deUth ol 2o A4 ol e} 24U - An el T4 Aok AHol mE Hre
272 4T YHFYT
st W& 54 g ST Th A7 Ao o o Eel R EJL RS =) vl &% Ut W ol =g
REE Q% ol AR o] 2ASFATAAR 5 AT o2 215 e 7o RE ol o] =2l HES
F2TEFAA L5 YUtk A9 W, A WG EE W o] ¢ HE?
AE 59, b 22 ELAs AUl S BAA L
def foo(a):

with a:

print (x)

U5l e o “x” g W o £ HE 7} glojof grka b ok 1@ L, shol Mol SlEj el o7
)AL FeiF L Aol fEUTE /48, 077k Aol oA FU R % e A M5T} Yo, with 25
Wl A B U7 BAITEA S, shol o] B4 542 oAl A 8L A4 o ol YA B ch
2L, “with”&F fFAFSE 10] 7] 59 8 o] F(ZE BF T2 Y-S Sa ol g4A 24T 5
AU Th a3} Zo] S thAlel:
function (args) .mydict [index] [index].a = 21
function (args) .mydict[index] [index].b = 42
function (args) .mydict [index] [index].c = 63
o] FA 2t B4 Al 2
ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b 42
ref.c = 63
o5 o Aol A A A7kl ARE o, F oA AL BAS FABsPRU I AY S5

3.25. 9 sto]Hell= o] EHE thYS AT “with” Eo] 5712 53
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3.26 Why don’t generators support the with statement?

For technical reasons, a generator used directly as a context manager would not work correctly. When, as is
most common, a generator is used as an iterator run to completion, no closing is needed. When it is, wrap it as
“contextlib.closing(generator)” in the ‘with’ statement.

3.27 if/while/def/class Fol] S E0| & Q3} o]-F= F-sld 7?2
2L F2 FE4S 2007 93] R T TH(LEH ABC doje] A3t % Sl o2 vejs)RAlA
o .
if a ==
print (a)
9}
if a ==
print (a)
0] o] of RA Sfrh Bl 9] 41 A FEFAA L. o] FAQ Hlol A FE o] of B oAl & A 23 A
FESAA2; oo BE AHEE T
E e AL @ ol B0 FE R BAL Yt BA/E =9E0E AUt Sol2/ g Seok st
e Q7] 9, 2219 dAES o usd TR B4 A 222 22 5 IHUn

L, 2, 3,1
(’a|, ’bl Yc ,)
d = {
AT, [1’ 5 ,
"B": [6, 71, # last trailing comma is optional but good style
¥
ol & &3te ol R 7HA ol 77 =
B2E, F& B gayeo] thet elHE gho] o2 S0l 24 U= BF, o)A Sl duE FUME 287t
7 el R 4E F7het717hH g5 Uth 29 dHE UEA G S AR EE v s UTh
A5 4EE TS A9 of 22 ol @b BT S+ Ut o8 EH:

b
Il

of 2ol vl A 247k Ak AAY HolAuh AA L A /A 22w A& Th: “fee”, “fiefoo” U
“fum”, G4 HEE F715HE o 3t o] AL 9T 4 Y& vITh
9 QRS H8oE 22194 25 A4 B A9 & dudy
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ghol B e 2l ¢} 24 FAQ

st

e
o

ghojH g 2o

o] oF
<

W

To K

% oy
)A

Uy

)

4.1.2 math.py (socket.py, regex.py ) 2 322 ojt]o] JH5Y7}?

=4

2z =2

i pi o)
u n S N

F5el

(o) Al 717

L.
T

shol Ao

)

=
[

R & (dl, .pyd, .so, .sl

SFZ ZrHE=

sl
&

2) CE AYHILF

import sys

print (sys.builtin_module_names)

55
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41.3 FYzolA shol ) 22 PES Y sHA 2 WS o P A ok T2

sho] 4 QIE| 2| €} 2 =7} Qo] of gtk

o Eon

7FA 2 S of sttt AT YE 91U R A slsdok sty A HA 2L 417 23 1 5 o

WA= chmod +x scriptfileo]u} o}u}E chmod 755 scriptfileS A3sto] =305 U},
WAL o E A O 48 4 AGUD 4E IR PR 0T 2L EL

#!/usr/local/bin/python

Jpol 4 AB Z 2B 7} S Fo AAd A= o5& A&

2T HET} gol A JAH Z B 7} Qe X9 594
yrtt sho]d 8 =28 7} AHE- A} PATHS]

A4 gk

elelelo] siokx 4ok, Al

#!/usr/bin/env python

0|71 CGL 22 g o] 48317 v}4I A 2. CGL A G ES] pATE M5 55 24 dtoleh, AH 2 H
AA At AR WL AgaoF Tt

wu] 2, AF8-2}F 37 o] 715 XA /usr/bin/env ZZ I3 o] AT YT} = env ZE I3 o] o} glsF
th o] 2%, e T 2 8e AR 5 255U o (Alex Rezinsky ] 713 91 oh:

#! /bin/sh

exeé python $0 1+mse"

2 G ol Aol 2aHESY  doc #AES BAYToE AdUT 2 vES FHste] A4S
Ad 4 A&

’771{5(:77 = """, . .Whatever..."""

curses REL 7| &

o
=]
=
wn
o
w2
li
n:
b=
=
% o
-9
<
N3
ox
=

A5U7N?

Aoz H3tdH A& %A1 Modules A B t] 2 E] 2] o]

st 2= 92 o) — —d_._—c,’—%curses_._g‘_ fsuth)
=

2 A5 A Y, e 2 ope s YT 22 ncurses

O s
2} SYSV curses & W2 571 7152 A AU o] = &5 | BSD curses J’ AE —fv):"ﬂ A A 2} T2 2] 2=
ZokA uE, d A -,9,-x] HyHE=0Ss2 o= A= o

4.1.5 s}o]xle] C 2] onexit() & 553 2l o]

Fol %314 gk 2 25Uk

atexit BE-2CY onexit () & FAS 55 &4 A+ &yt

56
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416 A9 A2 7|7 AEeA i o4 R

7}

r]olr

FEAAS AT A7 AR A EFoR AdE = AdUh oA 2Eg Ut

Sl

’handler(signum, frame)

mebA 5 o) A M4 R A ols)of Fhui )

def handler (signum, frame):

421 s}o]A g o} AEZUEE o]w A | AEI 72

gtol Mo = T 71 HIAE =G A YT 7F Y5 UL doctest REL REY EAEF gt A E 21
APt T, 2GS SAEH AT A =g v aFch

unittest 2EL Javao}l Smalltalk H| ~AE T Q 9T oA 2d 8 9 o] WA HAE =#JdYa gy}
HAEE o A4 38 d, Jg 8o =22 a0 £ BE4 YAAS f\}ﬁ—oﬂom}blv} 2L A

2E /)5S B 22 MAER AESHFFUTH- TelT ol e ME 2SO w2 ddes
Eehe B B UTHAS W5 AR 27 A BA LU= o o)), e me e A g

WA s Aol o) 2517 ghofol FuTh ol G 51 HlaEs7] 7 4 of 1 7] Wl E A T,
meagel<del me me e e 2 7S

if name_ == "_ _main__ ":

main_logic ()

zzadel W BE st Yt A Y 29 5 A
ek 2o 0y A€ B9 B2 5 RO R T, o] B AATE HAE G528
Hgsfor gk Ao HAEE AFSE Hl2E 29 EL 74 REF} ABE £ A5k o AL B
4% SelA v, solWo] o3 1A FATY| W Fol EHES JHUh Y 7275 37
HAE 45 A4t 39S X8 9 S A A B & dsUch HIE A 23 43S 279
LA 4 A7 ZYUch
z2ae) W BEo] obd “A Y RE" | BEe) A HlAE 2D 5 Ut
if name_ == "_ main_ ":

self_test ()

23339 9) 3 AE o) 29 4T g
G5 el A E S GE ) AR 4 9%

g

42. AurH <l 2] 57
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pydoc RE2 o] £ F =9 EAEHY A HIMLS e & 55U €58 S2E oA API
AP AE BEE U ok epydoc YT Sphinx® S2EF Y& 238 5 5yt

o] AF YT cursesE AHE-3e] o] ZH-& = s A2 7HAsHA] Ul curses

4.3 ¥ =
4.31 2H =g AMEsle] oA =2 T Y72
_thread 2 E9°] o}d threading EE& A} &3 A] L. threading EES _thread RE°] A& st=

A4z weu e u 9o #2452 75

4.3.2 7| A =7t ol AR AYHA ok A Z5unh: o 28792

w9l 22 =7k B A, BE AU =k FEUch Wl 2=k R we) dgs o], ~d=st 4 g
A Azl Yyt
e 54 e me g Bol BE AdEsh #RE BE F83] 0 FAS F4she 294

import threading, time

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

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

time.sleep(10) # <——————————————————————————— !

a0 Al (B
HUoH 1 o]
Yyt

T A2 AY g Al B2 A2 e FUhete Aduh:

SHFAA) 22 WE R AP A oL, T Aol st SApA o s APE =
A5 A o] %

° == A
% Azel7}old 2=t B2 D w7hA) A AU =8 AlAEA 7] w2

O
95}
[>
ki)
i

def thread_task (name, n):
time.sleep (0.001) F <—— !
for i in range(n):
print (name, 1)

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

time.sleep(10)
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time.sleep () S T =L A
3} 7} #] ofo]t] o] &= queue B E
S, Wl 2e =k AP = £ Ee EES )

433 ofe) 2l a 2e= bl 2l S ol WA PRI

7 -2 WHH L concurrent . futures 2 &, £3] ThreadPoolExecutor S AE AL 5= A G U th
T gax] dugE5S AUsA Alojstedd, AH =8 & AT = dHF5 Uk queue BES AFES)
oY BES TUAL FE BEAIAL. Queve ZUAE AR BES 4451 Fo| FEE 7o
.put (obj) WA EL} o] & Q3= .get () HIAEE ZFULE SdaEs 4 Ade] A3 stk A
SR E P RN

sl o & 59 o2 2yt

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)

Aak T e Eeo] AT

Running worker
Running worker
Running worker
Running worker

(TH& ST Aol A1)
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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 G2 28 AYAE XA L. Quene FH 2t 750l TFT U oA E AT

Ao 4 Qe zele Z(GIL)o] 4§ o] & Mol o) A= g shold VMol A Aas =
Fuch dnAoz, sho]He wpolE D= WHolE Aol ATt AU E 2 ABS AFFUT sys.

setswitchinterval () S &3] Ao} A= A TAE AAT 4 QS Utk wpebx] ZulolE &

= = C
oJ£7 02, o] 212 H A upA 7] A A £ PVM ol £ 5= 2ol thatk A2 ol 37k Ba sk 2
Juiguch ZRHORE, o] AL AR Ao Hol> ] o HP (A, elaE, gAY e 59 37
ol i g 2 abo] A A 4 YL o ml gk,
o & Sol, ohg AL BE 44 AYuUh (L L1, L2 825, D, DI, D2t 949 e, x yE A4, i j
A+durh

L.append (x)
L1.extend (L2)
x = L[1]

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

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

2 AA L Fx Ao =2 1S 4 del__ () ¥IN=E 3
FUth ol 22 g el 2Bt Al ) 53] 235U
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435 A Az F2 AAL 2 GEU7R

A9 Qe el E] S(GIL) L $% sto] AT thE Z2AA Au 7)Ao skl A2 WX sk o 3
A AL U (A9) BE o] =7} GILL R gl Fokol e Aashel 1 o 4, o5 2 = sho] Wl mz
S3o] A4 2.4 shihe] CPU R AL&-37] w2 ] Uk,

gho]# 1.5 A| A o], Greg Stein< A A 2 GILS Al AStL ML s E o2 thal|st 2ZAQ W x| RS (“AF2e
299”9 X)) & 3 P 5 Y o} Adam Olsen2 | 2 19] python-safethread = 2 A E o] A -F-A}3H A S 38 3
SUtH 2935, FAE BRFGILAAE EAS=d 223 AU 5] oz 3 b4 2= A5l

F43] "ol A& th(H ol = 30% B =g Th.
s EL obguth olg A= Al

o)
T BA
oF gt} AN Z-& concurrent.futures ZE9
2 AET YT multiprocessing RE-2 %+

2,

C 332 A5 A5 A= Egol FUTh C gL Agste] A7ke] 2.8 delt 442 235,
42 0 2HEHCREA Yt FAHGILL AAFLOHE 2=k old YL 2L 5 YT T 5
pEY 2 BE2 ol o] A Firh

t} z1ib%t hashlib®} 22 Y B T = glo] H
R

GILS A4 Aol oh]el JIE me] B8 A8 5 o]ofof Stk Aloks] AUtk Teld Az e 87
AR E FHE + AFUTh BAIAE, o] AT Aol Aol EUTh BE AA T BA Ao} Al
A7) wEl, 9B ¥ Aol B AYUTh ol & Sol, 4L 359 FE £ADe] A Fyh
ool g A AL SIE z el B AEE o] 53 o Ttk thE AA Follt AR A B (free list) o] 95U T
o) A% B2 el AH)2 o] B3l of Fith. o] o= ALG Utk

el 3 AR Bl E 2 EA 7L 7] wEel, 58 A7 el & 4 A AE o AaHGUTh A
o clelRol 150 A A HENE AEzE Jro] AFHET VBT + dt ARTHIE S=
445 3 91 Aol EHUTh

4.41 3}d& oAGA AAF U2 (2] o E 5td AR E)

os.remove (filename) 9]t} os.unlink (filename) 2 AL AR 2 ; AHAE 0s RES IFXRFAAA]
L. F L= TEHEYUH unlink () & @3] o] 5o e FHA A AR SE9 o] F YT
HaAlE & AASH Y, os.rmdir () & AFSIAAI L, HEH W os.mkdir () & AMEHA Al L. os.
makedirs (path) = &A3}A &4+ path? £ g dE e & W5 Yl os.removedirs (path) &= H]
oAdesh S YUAHYE AATUL AA e Eget 1 fE-& A3 W shutil.rmtree () &
BT A .

3} o] 2L v} # W os. rename (old_path, new_path) & AFE3A A L.

FLdE A=W, f = open(filename, "rb+")E ARE3lo] €3l f.truncate (offset) 2 AFE3HAI A
2 ; offsete] 7] 272 A A & (seek) A A YU T os.open() &2 G 3L 4% os. ftruncate (£d
offset)E YFYTH A7 A fd= 34 712 EF2 ) U

shutil 2E°|% copyfile (), copytree () R rmtree () & LI stdoA 2H5ote W2 72

5o} g

14

44. Jd7 34 61


https://code.google.com/archive/p/python-safethread
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44.2 5112 o9 BAF AR

shutil EEo& copyfile () 7 35 o] 915Ut MacOS 99| A] 8] &2~ 3 F (resource fork) 2} 3} 21
(Finder)_ 4 ®. & HAFFA] k3l v«l B Al 2

4.43 wlo] 2] vlole]

Eg vbol e vlolH A& AU 239, struct ZES AFE 8
ol (& xAhE 2ste BAE S Al shold AA e Had 3l

s
o % Sol, b T ah ol A 9 AT 9

mlm
T
(7]
rlr
[
LIS
ok
¥
rlo
!
2,
o,
L
X

1>

1] 5 7o) 2-vho) £ A5} St 4-rbol = 4B AU

import struct

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

0

il

U 2ADY > 1 Ak o 8 E ZATUCTH B4 W kel “gh shor) A5 2ute] £)F 9,
2ol A] hte] “2 (long) A4 @ Pk E) € 915k

4291 Ho] ) (18 Fof it} floar®] 5% 2| 2E)9] 39, array BES AHET S E YgITh

O
Ho rlo
-

Z3: o2l HolHE 91 28 W, nio] e BER 3L Fojof Tt (0] 7] AL, "rb" & open ()
o= AGFUTh. U4l (] R gh S ALE T, Telo] MAE RER Q8% £.read () & byces A
o4 str A WEFU T,

Q] 1,] 712

os.read ()= €d F< S e = F2 A4 51 725 A= A= YUtk os.popen ()
2 YH open () oA WtEdstE A9 22 o] 14-F 3 A E Bu Utk welA, os.popen () &2
TS o] A Fo] Z po| A nHle] EE gl o8 W, p.read (n) & AFS-3l oF F U Th

4.4.5 7Y (RS232) X Eof oA AA A 7}2

For Win32, OSX, Linux, BSD, Jython, IronPython:
https://pypi.org/project/pyserial/
Y29 Z9, Mitch Chapman 9] 24l AIAES FZRFHAIL

https://groups.google.com/groups?selm=34A04430.CF9@ohioee.com
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4.4.6 ¢ sys.stdout(stdin, stderr)& Go}lx 3| x] &5 72

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

T T
W open () #4853l shol Aol A BEL S EE 5 AR H 9, £.close () & Shol A 5+ AN
shol W] oA VL Ao HAFIL L C o 7eAE BES Tk o AL 7 Au A D wl £
o s Aol A A5 0 2 Dojubr) = gk
22 stdin, stdout % suderr& o] o Al S A 256, C A oS0l A 4T Al & Fesh]
W £ U} sys. stdout . close () & AW hol 4l 52 5 AA 7} B Ao & 5
Cstd 1$A4E B gt

AATAZ AN S C A g 2o
Ao} T e (o 501, 1O E FHSHAL AT 2ol TF S AU, 1YY, 05 clos
AN

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

E A 40,1 228 A7 AS 4 AT

rlr

4.5 U EYI/JEYl =& Ty

451 sho]Hol i ol WWW £77} 9151172
2ol 222 o = A2 o4y o] intemet 3 netdata 3¢ FE 341N 2. Thol ol AW Z3} Fekel = = g
AN2EE TE23e g 220 HEwe 250 95Ut

AFE 7F5 3 8] 99 = 8 °FL Paul Boddie 7} https:/ /wiki.python.org/moin/WebProgrammingol] A -7 2] 22
o,

Cameron Laird = http://phaseit.net/claird/comp.lang.python/Web_pythonoﬂ/\1 vlol A 9 7]& ol B3 &L
A o)A E&e A A FUth

452 CGl Z A&E ojEA U < 4 9547 (METHOD=POST)?

2 POST & 47 91 3 o] A & 744 231 A5 Uth o] 7

iy
A
filo

HA 3

ek

S

. 2 urllib.request & A& 3= 7Hdst o Y o}

#!/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 ()

- vEYIRIEY 2399 63
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dutr o7 HAE A FJH POST A4 A9, 2] EAF L urllib.parse.urlencode () & A& 3}9]
ol g3f oF ghof] F2l g Al L. ol & E9], name=CGuy Steele, Jr. & RHUlgH:

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

o ®7):
FH Y 3t of| = urllib-howto2 ZFE3HA] A Q.
453 HTML 442 $15) ol 252 A-§shol G2

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

BZ glol B8 BE smtplibE AMR A L.
2L 0] AFg3HE vl Zhek3 o 4] v Y kAl 7 U Tk o] Hh2 SMTP 2l A E A Yk
A 2 gyt

m Lk
ko
i
fof
[>

o

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 ()

SIdA AL oL sendmail & A2 T} sendmail = 2 718 9] 9,4 2= A 2"ot g EYth Wl 2= /usr/
lib/sendmail, &% /usr/sbin/sendmail. sendmail W7 <& H o] X7} =20] & AJ Ut MZ F =

£ e 24yt

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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455 2712 connect() Wl Al = ol A B2 7 7sle]w oA aljof Tz

select RE0] 279 157 VOE A= o £3) A-4H

=)
94 FE= 37 8, A u B2y R
3N 3| Ry
o

oy

TCP <1 4o B 2 AAS 55Uk 18 thg socket.
connect () & T, SA| AZH AU (ZHHA 715 SUth oz HSE . errno0ﬂ Z 35t o
2] 7} AUt} errno.EINPROGRESSE A o] A3 F o] A vl o} 2] &7 5 #] ¢F¢k2-S YER YUt} OS
vt} o2 FhS HEE A, o B E Y AlaE o A 3l o] HhEkE =2

Ut} errno ek vEEEU T E 8
errno.EISCONNZ ?i@ﬂ Ei%

S gleA FA% 4 g,

oZ:
i 2
A fr 20 T

30

o 9] & 3] 5l# ¥ socket. connect ex() UﬂAﬂE% A&
W, U3o] socket.connect_ex () & A &5
e g YT -E = o] &A S select sele t

U ot
2
it
e
£
ml& o
é
o
;

#3: asyncio REL ¥ BEAVEHI IEE A4t ol ST 5 9 W8 T

H]5 7] ghel B3 2 & A5 &tk Al4AFAF Twisted 2o

4.6 t|oejuHo] X~

4.6.1 shol Mol v olEjul o] 2 37| x| ol ThEF VeI sl 0] 27} YL&U7?

.

DBV} GDBMES T 421 7|4l 3141 o] T QLB o] 2% % shol el £ of Y UITh AT A3 A
HAY dlolgH o] 2 F Al F k= sqlite3 REE AFUTH

o 72 AA QG o] B v o] 2 of] th gk 2] o] AlF-F Ytk AA| g W 8- DatabaseProgramming wiki page & 3

ZBHAA 2

46.2 so|Hol A J& AAG oA TAGU7R

pickle glolB &g REL o] 2L v duba ol vla) o g 5 A3}l (o {"61
A AZT = LAWY, shelve 2ol B & 2] RE-2 pickle} (g)dbm =

i“?:}ﬁ} = 95 A 4 (persistent) 7 38 & Rh5 U T

47 553} 527}

B
)

XE random& W A7 E FHEGYTE AR T

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

4.6. tlolEjHo] 2 65
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[«

18 5% Pt B2l 48 45 EU 4

e shuffle (L)

< g
=A< A MY G A7 E HEV] HE A"
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rlr
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mln
i&

agEY $4, 84, o % Ut extending-
3w
o

index Ao A

B e F ol

TFEYT Crrol S C B84 7152 AT h 3ho] 4 I 2T E (include) 3+ 5919 extern "Cv
.. B WA T AH zelE} BT 2 G5 Lol extern "CrE A AFAA L. BYAE 7
A o]t 4 = (static) Cr+ A4 & A -2 Azl obd L]

T = 2ol weh, o 22 wel C 22 A she o2 7HA] i tol ?l%‘%r/}-

Cython¥} & Pyrex+ 2F7F A 9 1o 4 & 24]-& Hhol&

S Pyens A5 A8 1619 C APLE W54 ot HA 44 4 AR

AR ool FAFo] gl A Cu C++ 2ho] Bz 2] of th gt ?_Eiﬁﬂo]éﬂréﬁ%}‘ﬂ olH 2] 9] v o] ¥ & 3}
P4E SWIGH 22 72 B 5 A5k SIP,C % Chr 2ol reie] 292 o] &
Syt
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Coll Al Qele] shold EL o]RA AP 5 A&7

TP 3= HA A =5 4= PyRun_SimpleString () ©]H, o] BE _ main_ o] AEHAE A
2 &d wAE s *4'5]'3’— dFstd 02 H]'i‘?j'?ﬂ-ﬂ (SyntaxError& ¥33l=) o 71 FASHAE -1
g3tuch o] B2 Alo]E 931, PyRun_String () & ARSI Al 2; Python/pythonrun. col Y&
PyRun_SimpleString () Ai% %‘-}_6‘]—@ Al

5.5 CollA] go]e] slo]X] A& oA P78 = JF Y72

o A Y& PyRun_String () start 7] & Py_eval_input= AF&3lo] S &AL, &9
P

el
b1, H7hetan g wheke

.

5.6 shol# Aol ] CZHE oA &7}

ol AA S ¥ wet ot Z =
e AAD duse] FEL ABFYT. JAEE W5T F5E AA
PyList_GetItem().

nlru
AW
Y
o =

)
2
e
<
._]
c
e}
hat
(D
m
P
N
)
Ir

3}351al PyTuple_GetItem()
&Yt} PyListSize () &

b

Hlo] E g ol A&, PyBytes_Size () = Z o] & HI&35} 11 PyBytes_AsStringAndSize () & 7L Z o] 9
gt ZAHE Zil*ﬁ‘/lr/} gtol vio] EQ AA = E(null) vl EE 2T 5 9lol A Cﬂ strlen() <
R E RS

Ao P& /‘}‘6}34 4, WA NULLo| o} %] 39138 t}S pyBytes_Check (), PyTuple_Check (),
PyList_Check () S& AI&3H4HA L

a9 FA A" lé 7} Algste ool AA o S T4F APIE QS th— x}/\ﬂ Fygo Include/
abstract.hd g OAA L. PySequence_Length (), PySequence GetlItem() SHZ2I5EZ &
7Y ghol M A A28} QI E S o] A~ & 4~ 9l & Wk ol 2} £ A} (PyNumber_ Index ) 5) E}PyMapplngAPI

o WP Qe e Be R e R ERe A QT

5.7 Py_BuildValue() Z AH§3to] 9] Zolo] 53¢ vt e 7ol
ol 7}2?
H

28 4 g Uth B4 PyTuple_Pack () AHESHAIA 2.

5.8 Coll 4] 27¢] WA =5 omA| 523z

PyObject_CallMethod() &&= AAY 49 HAEE &5t tl AHSEE = s Uth w7l W=
A, $ET WA= o], Py_Buildvalue () ol AHEH &= A3 22 20 £24 9 A gyt

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

WA =7} gl BE AA NN 25 G Th- golu AL A el BF 4% Fth We ghE Py DECREF ()
ol e} ol 7 g4tk

°
& S0, AAH10,02 2 34 AA 9] “seek” I =S T &

0

O

Jei | (32 A A 2 AE 72T 7P oh:
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
an exception occurred

}
else {

Py_DECREF (res) ;
}
PyObject_CallObject ()£ FA AR EF et F2& G322, A} Qlo] +E T E3)8]d, format
0 R (E ADFIL, Y QAR F4E TENAY, ANE BER FHUL o o] ()

5.9 PyErr_Print() ¢] &3 (== stdout/stderr2 Q== 2 E ) S o|d
A FEy7i?

o] FEo A, write () HIAEE A D3t AAE I HAHA L. o] AAE sys.stdoutTsys.stderr
o] thABFA A L. print_errorE TE5 AL BF Edo]2AM v AU Zo] ASIHE R FAA L. Ted YL
o] B write () HIAE7F HUY = 2o g2 ZHUth

olgdA st= 7MF A WL i0.5tringlo EHE A= A YT

>>> import io, sys

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

>>> print ('foo')

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

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

hello world!

e A9 SRk ASA Y AA L LT 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] %% (&=L stdout/stderr 2 QA == 2 E A)-S o=@ A F&5 U712 69
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5.10 Coll 4] sto]H o g A4 H Rgof o] YA JA|2gY7|?

z

Ytk

S
%9l

o

thE 3} 2ol BE AAo) thet 2AHE &

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

REZ ol X E 314 RO W (F, sys.moduleso] o}F glom), o] A2 EE
oo th<=3] sys.modules ["<modulename>"]19] ZES ¥t T) 0| A2 R ES
92 o Fo AL - FA 273} H EF S}l sys.moduleso] AFE TS ).

28 o4, g3t 2o] BES ol EPHE (S BEo] JolH RE o] 2)o] AN A% 5 ATk

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

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

5.11 5}o] 6] A Ca+ 23 o] S A| AE] 0] 2 T 7}?

27 Al uket ol 8 /A A2 WA o] LTk o AL 4
A 0% N2 A 2. 5ol A FEbe) Al -
o =
=5

—wmEb C T2A (ZAH) @

E ) .
Crt gholHej el o] A%, O 25 AL o5t thoko] U5 U7HE FRFYA L,

5.12 Setup 319 & A1-&3lo] RES 37131 =1l make 7} A sfgc}; o)

A Rk
Setup2 7} 0.2 Zrtok shu], o] glow e =2 st At (o] 2AIE A Ase W AA L
A ~AYE Aol Aoy, o] e vF AasiM 28 k¥ A A A7 fle A Zsyth)

5.13 242 o9 Tlm AT 7?

$408 229 34 GDBE AT ), o] 22 W7k el VAL AT+ 9HUTh

.gdbinit LA (EE= 3} o=z

v
dlo
of
o
o
Bl
N
o
>
>
fo

br _PyImport_LoadDynamicModule

a9 thg, GDBE AW & -

$ gdb /local/bin/python

gdb) run myscript.py

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

) br myfunction.c:50

) continue
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514 2|52 A Aq0 A slo]| A RES FHutYslar A9k i st o] ¢l

SR ECESEL

o FEY] 273H WAL o]l He ol F4S A dste v B o thge stdol 2FH /usr/lib/
python2.x/config/ D]E“Eﬂﬂﬂ- Z3E o] &

P 42, D23 39S 4o ¥ python-devel RPM-E A X| 3H4 A] €.

tH]¢te] A, apt-get install python-devE A3 L.

5.15 “ZEH Q& T B AT I L o WA THF 5 AHUAR
o}

JJr ]’H o A= codeOp RESAEE
<©°l, IDLEZ o] 25 A3yt
Co A o2 A 3= 713 42 H L PyRun_ InteractiveLoop ()& TE3}3 (ofu} E 2o A # =0 A,
ol A Z 7} JdHEE A EE 3= AY Ul PyOS_ReadlineFunctionPointer () 7} o] &
Bol A&z A9 98 A4+ 71y 7% ‘:i ARG 45 95Utk XA T I EE= Modules/readline .c%}
Parser/myreadline.cE X 3}4] /\]_‘?_.

4
Bl
Mo
1%
N,
o
of
L)
o
ofj

=3 AU o A E

5.16 A 2= 2] &S g++ 7| S _ builtin_newy} __pure_virtual-& o] #)
S g A5y

pre S BEE FAOL T LA Hol U2 G FAYAT, g 8 1830 ) S247 shol
Modules Makefile o] 4] LINKCCE # 7 314 A] 2), g++5 A--3}o] o] g-o soF gt (&
£9],g++ -shared -o mymodule.so mymodule.o).

doy
o}
b
il
m[o
llJ

517 YR WASE C2 FRAH D 2 99 AL sholloz T (S
ol 442 o) A 2eNAE BE S ASUAR

IP5Y int, list, dict 5} 22 WF SN2 35T 5 A5 Uh

Boost 3}o] 2 gFo] ¥ & 2] (BPL, http://www.boost.org/libs/python/doc/index.html) = C++ 0| A] o] & 43 3}= Wi
2 AFZYUH(F, BPLE AFE3te] C++ 2 A H S Zel 28 45T 5 dF5Uh.

5.14. 2% A 2ol A stol A BES At sta AA W, AR shado] ggvch ol aPEUR T


http://www.boost.org/libs/python/doc/index.html
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o) AEL P Aol oyt oful AL Bl T2 P& AR o] % Frhd o BE
Aol B AUt 184 ghow, F ol A Mol BLY 5 Y&t

Unless you use some sort of integrated development environment, you will end up typing Windows commands into what is
referred to as a “Command prompt window”. Usually you can create such a window from your search bar by searching for
cmd. You should be able to recognize when you have started such a window because you will see a Windows “command

prompt”, which usually looks like this:

’C:\>

ot 2A7tthE L, I Fo v Al e F AFUth A BEE geR 22 A 47 & 5 st

’D:\YourName\Projects\Python>

e AR WA F 2ol 29 2 9] Ao oA dunh 4 old Fe A FATH, solH zr IS
AP En7td Adyh

stol W ~THEE o e Z e H gt thE Z2 I A 1P T F 97t Atk 2S¢ YdofoFFUth
OEZElE = ATYEE Q7 Hlo]|E TEg AulAs Y, vlo|E T2 Asle] =2 oS 253}
2809, IHZHE S5 ghelH-g Al et W ol DA Fulal o 3Hl 5 U 7R

WA, B8 o] “py’ehe Dol & A 7le Al ZstE AA & A4 s=A syt B Fe €
%lﬁfd,”éﬁép £ A5kl return 715 oF gt}

C:\Users\YourName> py

che 7} o] AT

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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JE S “Tj3y RETE AZRPEY I3 o
Fol A3 F2 7 Z = sUth o] AL sto| MY 7 A3 75 F sty d Y th *dEﬂL
/\No%]eag}oqﬂowh_:/_?ﬂﬂr% A AL

g
¥
)

>>> print ("Hello")

Hello

>>> "Hello" * 3

'HelloHelloHello'

e Abgel 28 BES AelstAAE me e ol Al e A 2 A8 th l5hg el A4S
Faoted, exit () FFE 22} AY 2 S YA ctrl 718 F22 A “Enter” 715 £ A=
Wy zE2zE® Sopztyrh

LSk Al ZF > ZE 9 » Python 3.x » Python(% % &) vl A 83 22 A& vl 53 rold ¢ glow, 1
B3} A Bl A s> EETEE B 4 YFUD o AL, exit () B4E BBHALCcirl oz B Y
o] AehR Utk A=A T “python” §H& AH 3= Fol 1, AB 2 HE SRS FL DUk
o] Al py B o] AAH Yo nE, FAIL GO sfo]d AAYEE = 5 l5Hth dpo]d AFHE] A
AR A AR E A Qe ok & Atk G419 ol W ATYE A hello.py BHe ol ELR B H 2
SE] AL Y, W ZgREs E OdEe)o] & dejglonE o2y 2ol U go] EAP U

C:\Users\YourName>

dehA oAl 2T HE F = Follpy & Y Hsto] pold 2 HES AT Al py ¥R = 23S AdUth:

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

6.2 stold 225 = A3 Y2 WS W o YA sof Frizl?

ol 4 5 Tho] A AR B2l AR ol o] py 3749} 5hel 79 Python File) & A1, A 2elE 0\
o]

Program Files\Python\python.exe "$1" $*)& A3 3= Openuﬂaﬂi’/] 3 3= ATy
A2 Y 2Em =l oopy S e SIYE AYSAG HET\) TEEUTE HPAY R oo’ &
Aol 239 =5 AW ool W PATHEXT 820 W40] py & 5719l oF T .

6.3 o Wjw) 2 sho] WL A 2Hah vl A 7ke] 2.0 AR

Q0 0 2 sl e w0l A B Wk A A2 A o, wju = vho] A Al A5 B A7) 2. Alzke]
ARtk W B A7 AT ol d @ AL shojalo] AT TAH A0 Holk TE AES AAH
oA 2 ZE 37 W] BS o 25 A BEUTh

o 845 % AR holel s A4 nESolsl AR dgo 2 WAL A S SFU Lot
A S A A ) SO B AR R Y AAUTE 74 A e
NE oA EE 2ste Aoz delA A5 Mﬂﬂﬁﬂﬂﬁé@&ézzﬂﬂﬂ¥@%§ﬂﬂﬁ
AA 2 5 A TAH A A L. BE b A 2d 67 YL AARES TAHH 39, MeAfee

+ 55 2AE go gy
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6.4 Sholdl 2T Y=ol A A Y S BEL PHS FAYU7R

See ol Az ElER =8 A& 3] ulo] ] 2] S vkE W o] ® A 3 oF &) 72 for a list of tools that can be used
to make executables.

6.5 *.pyd 542l DLL3} S A g 712

o, .pyd Q-2 dil o] A g, B 71A Ao ol glruth. whef gAlo] foo.pyd B ©] £¢] DLLL 744 3
AT, PyInit_foo () &S W= A] 7FA 2L 9l of of 3y 1—6]'/\\_] ko] A “import foo” & & 4= 31, 3}

o] W2 (foo.py, foo.pyc B u} o]q/] 2} foo.pyd & 7 A& = GiRs] X7]§]—o]—7] A&l PyInit_foo ()
TZ2SAET AYUTH A5 LA DLL o] £X& 73 A 0] rtH—‘Eroﬂ exeE foolibe} B I 35HH ¢ Ut

foopyd] H 2 A4 A2 L A A foodl & U3 o) A8 S 327} obd PYTHONPATH Y & f

S A L. EEEH#EZ%E% ﬁ‘tﬂﬂﬂaﬂ foo.pyd 7+ 91 oh, 22 1S dll) g 33 A S o=l

ol Aotk £, import foo & 87| s Al=fo S th DLLOA] &7 A= A T Eof A
__declspec (dllexport) & AAFH YT} .pydol A £ 753 3 B 2o 76-49‘4‘—/}.

Tj rIr

=
a
N
ruU
—|—' [:O §9,
o 1

6.6 A= S&=2 0| sto]H g 23t oA 3o F7l?

A= Yol A sfol A Qe ZelE| & =3t W o}
1. .exe Yo A A slo]W L W =3l oF
o

i3 oh gd=FA erML%:L Z}Alo] DLLS &9 9=
EE A 3}t7] 9134 = DLL 1131 (°

170l 2AF=E A ¢ A WA AHd Ay Al el

pythontiN.d11 o] Y5 )tk Q¥hA 2 C:\Windows\Systen of A X H LTk WL shol2l
W A o] 11, Python 3.39] 739 «33”3} ZEL% ST}

F7HA AR o 2 sto]e HAF 4 dH Utk 25 B9 J 3+ pythonNN. 1ib o ti & 35 9
w8k, FHE}Ol 8 3% pythonNN.d1l o )8t B 32 o ujguc) (Yut Z: pythonNN.1lib =
pythonNN.d11 of 8 @&l &9 “import lib” Ut 22 FJAE A3 71 &7 F o Fth
EiE}o]al_:r_w_ g3 gHAE A g3y 2 %%E‘r?} Zo] wbAtU ) PAle] mE=
YEF LoadLibraryEx () FH-& AHE-3lo] pythonNN dll1 S 2TsorgUrt 1 A= Ix o
GetProcAddress () FHIA A& ZAHE AHE30] pythonNN.d11 (3] M o] C AP 9] oA
0 W IS Ao oF ol o TR o215 £ E 5108 C ALl A R8I E S 2L BE

C T o] EW3A AL 3 2= 9l T
2. SWIGE AH8-& 4%, 49 dl o E &} w A %j}o]aﬁoﬂﬁ AR 2 9 A BT L sho] A “8h4 mErS
AR Aol 45 Uth SWIGE FA1S 93] BE A7 A BAIFSS A8 s AUt 1 A9z
exe 3tdol =3 C Z=7 A HUH DLL JJr?__.jg,_ ME WGl oon, s oton It AR
bkl Ay o
33W@Lﬂ”D%4ﬂEﬂﬂﬁleﬂ“ﬂﬂLiﬂﬂﬂ”KW*)E%HQWWOﬂ =]
9] o] 5ol leodl B9, 2713} +E 1n1tleo()§ Ul SWIG M ZejAE A8t 1n1t1eoc()§
FUrth o] AL AH Ze| AT AL QBE 2 AR 28R} Z A 273 ok
2HAH CHES exe U] G2 5 Qe ol £ 2719 4§ BEIL A0 REL ol o
EESE 2l Fds7 wWE GutH (o] 2 o] A SHH A ok2 7 AA AR U Th

4. 743 Dol A, AL G B REZ shol A JE L HE 271557 A9 the LES ALEY
% g%tk

64. Stoldl 2ol A A TS BES WS R 75
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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. gto]® o] C APIol = 7 7HA] A 7F 2=, o] 212 @Al o] PythonNN.dIlS THE &= o] AHE- 5 &= H 51 Y
2]l MSVC ©] 9] 8] ZHutde]E A&t o apgqq,
A 1: FILE * QIA}E H 3t A9 “mj & =& £279] 34
ol BE HAotde S E AEeA FsUth 78 2
Frdyth

A 2 BBgEo] void Q) C F42] 2512 AT W SWIGE Theo} 2o mE8 4 Fu T

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

o}o}, Py_None< pythonNN.dll 2 o] _Py_NoneStruct2}= £ 23} o] o] B] £ =0 )3 2 2 533 =
22Utk thA] BalAbE, o) TE= WE Aupde SAoA A AUk e e 7w
Wb 41 2] &

return Py_BuildvValue("");

A ol As AFA7I A= XA, SWIGE] stypemap HH & Aol A5 o2 WA sk 2o
THeEA = E%l% THA = 94 SWIG 2 B A Uth).

6. D=5 ] YRolA sfold A AT HES ARG o] sfo] QlE = ﬂE% = ”X]??P A FS AL
o] obdUth AT L fo] F A|~ET|E =AY AT OB aq, Al (X = wxPythonWindow
Zef2) -2 “native” QJTE] Z 2 E] -5 W5 o] of Ut} o] F2 sho] A AE = El‘ﬂﬂ"qﬁﬁ}ﬂ 54Utk
FAE el il g7 4 275 Adete BE 7—‘.q ﬂi g dd ¢ 2B R read() 2 write()

W NEE Eeehe srol 8 A4 (34 RO AB) W o w Py

6.7 B 717} U Sho]# & 2ol WL 4HQeHA] FEE B W oW A o}
g7

2 ko, gho] A A~eLY AU A (PEP 8) = R4k
el 25 o]~ A E Y o] T8k Emacs python-mode 9] 7] ZF ¢ Y th.
258

25 B9 H B3 20l £ T AL FL A240] gy o] oA MSVCE 24 8
2| o) AF ARSEH] GAl A B Yt th 52 whet 3l B A A 2 Tools » Options » Tabs, "L &] 11 3}
“’Default” 2 3} 11 “Tab size” 2} “Indent size” = 4 Z A 3} 11, “Insert spaces” 5 2] L H{EOS Z A= ?J'b] t}.

Y £84 ‘%‘JJr aF o]l aZ QA3 A FHof FA| 7F s %, 3ho] % o] IndentationError
TabError & WAAA A UtTh T3l tabnanny ZES2 A3 5te] v 2] R oA t]dE e EEE A8 4

93, )

i)

ol Fxof o) 4

flo &

dﬂlo

bl
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7.1 YubAIGUI A

7.2 What GUI toolkits exist for Python?

Standard builds of Python include an object-oriented interface to the Tcl/Tk widget set, called tkinter. This is probably
the easiest to install (since it comes included with most binary distributions of Python) and use. For more info about Tk,
including pointers to the source, see the Tcl/Tk home page. Tcl/Tk is fully portable to the macOS, Windows, and Unix
platforms.

Depending on what platform(s) you are aiming at, there are also several alternatives. A list of cross-platform and platform-
specific GUI frameworks can be found on the python wiki.

7.3 Tkinter 2 &

7.3.1 Tkinter &8 Z2 738 o]JP A 14 (freeze) T 7}?

Freezevw SH AP 38 22 2P S W= =7 YUth Tkinter 3§ 22 1W S 1S uf, 3§ 2= 17
< -3 Tel# Tk ehelHejgl 7t destng NG s 59 Ay o] opd Ut
37lA AN S 2N ZAEE A3 A 7ol TCL_LIBRARY

= Tclz Tk o ]Efﬂ 2o} A Al FZ5taL, 1
HPE ARSste] 7he) 7= A Yo
£ doHd

Y 3}
x]@aygﬂ Nk

TR 2| 27121 A Tl 2AYEE $4 22l £
OH OF gt} o] & A Yol S 7R == Tix B = 3 (http:/tix.sourceforge.net/) 2] 52 SAM(Z H A3 &
) 9k,

SAMo] A3l 9 TixE Y=, 5Fo] M 9] Modules/tkappinit.c WH oA Teclsam _init () S A&
SHA & &3, llbtclsam.u]-hbtksamiq- Pt (Tix gtolBH g = =28 4 95U Th.
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732 I0E 7Ithe]& $¢ Tk o|MNEE At F & 5 YF U712

-
A= o9 o] thE SAFol A etd

, AESUY, 2 2=k d A E syt 28 Y0 ZES
OFZF A A 8l oF U T} Tk Xt2] XtAddInput () TEF 553 AL 21 =], 91 71E 2k A VO 7}
7be@d u Tk wl F 2o 35T W 45 55 5 =S Tyt kinter-file-handlers & 2 5H4] Al 2

7.3.3 Tkintero] 4] 7] ulel o] E25k] gtk o] §7F Fe1glu7}2
|

A E8v BV 43 715 25 bind () HIAER oWl Ed d olHlE A7 7 A A e
o AYgUt

7P A uil g o] AEe & Ao | HE X ALl ﬁHQWWM%%ﬂﬂWHkéﬁﬂé
AL HE AL 228 28w 7| HE TAAS D5 UTH(H o] B 1384 925Ut takefocus
S BAAL)

80 Chapter 7. 223 2187} ¢l 5| o]~ FAQ



CHAPTER 8

“of W AarEloll sfo] o] A= o 5y 7k FAQ

8.1 slo]xlo] F3IYY71?

spol e zz oy Adojgyrct B2 E}%%o Z2 I AHSFH YT ol w7 AR JdF
A5 uegos JdBE 22 I Y Ao]Z AFRT A 2 Google, NASA 2 Lucasfilm Lid. &} 252 32 oj A]
AE 2z E o] NLAT A8 = e
stol ol thaf o] &ar ATk, sholH dF A} A H A FE A7 Al 2
8.2 Y HF¥E ol slo]H o] Ax]H o] fr= F AU Y72
sto] A o] Alxdlof] A X5 o] A/ 7] o] glotd, 28A 2 5 = 2 7HA] 7hs sk o] dsUth
. O}U}E AFEHY EARAZFZ2 2 WS a2 Ao 3t 2 S AXP S Ad Utk FAS =71
FHE ARSI AA A=A FS5H oF FUTth
o AFEH o AAA ANA & 2O o] Slo|H o 2 A5 Qo sto] W AAE XT/E = 5Tt
GUI ZZIOPAA Y E Ji/ﬁ‘ﬂi}*}ﬂ A~TYPE o271 7HA] OY & =2 o] gl JlF Yt
e AR A= AFE o= FFolH o] A A = o °]A14‘3]'- o] & 2 AlH, $8l& sto] o] 234
Hewlett Packard9]- Compaq-/] Ao sl &2 A5y} 3] HP/Compaq? &2 =4 = X7}

shol oz HAE 9L AT

* Many Unix-compatible operating systems, such as macOS and some Linux distributions, have Python installed by
default; it’s included in the base installation.
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8.3 shol Mg AR 4 YU

stojd o] oY A FeAol 28 AsUth

Fr7tdEAor Ao, of FAE oA A AAL & dFUth AEoAME, Aol
Z 2% FI7HA A ofo] Z& AHE Al L.

ANAF 3§ Z2 2o A shol S AP, AAT F= AT g &8 22 a0 B+ ZEsHA
A Futh sel g A A A Al AT S8 =222 A A Z2 TS ARGl oF P th

sto]xl o] G AA 2k A A= Ak, A Ask= A2 vpgHshA] ks Uth Al A S, shoj o g 2
REEF7tHe ARHA ko, 3% dF = 52T 5 AUtk BAE st oA A" g A A

T

Aok & 4 A5k
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APPENDIX A

o4
>>> 1319 4] )8 stol W mExE. AHzel oA P Oor AP + it L oA A5 2 5
91Utk
e 2 AEL el 2

* Ellipsis LH S AF,

2to3 :4- ]5“4 ZXE’_‘:E 34- ] X ZEZ W3lslE 3 A =3}
o

2103 = % &E a}o] H Emoﬂ/ﬂ lib2to3 2 AlZE UL EH Ao g A3 ¢ = 2T HEE Tools/
scripts/2to3 & A& Ut} 2to3-reference S H A Q.

abstract base class (34 Ho] & Fe|2) FAH o)A~ FEAEhasattr () Z2 T2 HAIAYE9] 5446]-741/]—
B HA ZEE (& 0, A MM E) A, AEHA o] A E HY st HS AT T o =N o Elo]
= B3t ABCE= 7 Al B %\“ﬂ’\i T st=dl, FHEE ASHA o t'I‘/‘LAisinst<‘:mce 0
2} issubclass () o o3l ZAE 5 Y= FHAE YU abe BE ABAE HA Q. sho| o=
2 YA ABC ol et =d th2d 22 AE o] 5 Yt} A8 F X (collections.abe E’_‘%‘ﬂ]/ﬂ),
=<2} (numbers E’_‘Eoﬂf\‘]) 2ETY (10 ZEYA]), 9T E 329 21 (importlib.abc BEEA]).
abc BES AMSSIA] A2 RHY] ABCE BHE 5 Y th

annotation (o] =H|o]A) TF wel & SIE 2 AMEHE Wy, FH2AEIYHE T+ T i AHs
Wk 7k A A9 glo] B Yyt

Ao W) o o] 42 AW Azl AAAE 5 GAT A WA, Tl 54 2 G oo
AL A7 2E, Zd 2, 49 _ annotations_  EF oJEZHEN AAFAF Ut}
o] 715-& A et M4 o] H o] A, T4 ol E] o] 4, PEP 484, PEP 5262 F2 314

o 719 = AR} (keyword argument): T4 S& W] A H 27} GFof] B2 A} (o] & £, name=) & **
£ ol B AR AGE = AR} oAl E 50, b3 22 complex () E&04 3345 &
RF 7195 AR YT
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complex (real=3, imag=>5)
complex (**{'real': 3, 'imag': 5})

o A X] Q1 A} (positional argument): 7] = 21 d AAE A A AAE2 ?_]Z]'% o gl e
A olEle 2 o goll * & Eo] A2+ dFUth & &, A 2L TS/ 3 %5 =
= 9% Axd o,

S 8401 8 A ALBE - Aok 2ot ) ol Aot el S e
$o179] Wl A4 T FAQ AE A Aks) w4 Ao 9} PEP 362 HA| S

asynchronous context manager (W] %57] A& A€ #A2|2}) _ aenter_ () & __aexit_ () HIAEZE A9
3O 2 M async with oA H ]% A& Aolsl= AA. PEP 4922 = Y= Sls5 14‘_/}-
asynchronous generator (8] 7] Al g o|€]) v]5 7] A& o] o]E & o8 & 85+ T async def

EAYHE=IFZH T HH Hol=t,async for FEVIAIRL T T A= dHY FES UEE=vield
294 ¢ EPahe Aol e

B3 w57 Aol e g 7He] 71 AR o ® ol A= v 7] Al ol g oElal ol & 7Hel 3
Utk o £ 8k o u] 7} B abeln] L A9, AR Ro]2 N S S QAL

B]% 7] AlF @ o)y &4+ await EAAT, asyne for 3} asyne with & 288 4 54}
asynchronous generator iterator (B]% 7] AU & o] €] o]e]&|o]€]) v]5 7] Ay o g 71 vt A A,

B8] e elo)E Al _anext__() & FESW AslolelE AN E EAFIL, ol AL ThEvield
FHA] 742 vl 5 7] AV d ol B g4 vt s AT

Zyieldt AAHOE HPE U, 1 9A (A MLER 7] FAuy-BES TFsH) A3
)

JHE 719 H]Eﬂ Ae ol e olE & o] E] 7} __anext__ () 7k B8 F& E 3] of 9l o H
EZ AQMEE, gt 2oz Bt} PEP 4928} PEP 5255 H A Q.

asynchronous iterable (W] 5 7] o|E] 2] &) async for oA AF2E 4 A= 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_ () HIANEE F = AA.
__anext__ =09 olEHE AA S =& F o} i,h/]r/]— async for+ StopAsyncIteration o &7}
U wf7-A] v F 7] olE#EolE el __anext_ () WAEZF EEHFE odlolHES Stk PEP

49282 =45 A5tk
attribute (JEZ]HE) YR A AHEote o] 5o FxH = AA G 294 3 ol & E01, AA o7} ] E
2l HE aE 7HA Y, 0.0 H F2H T

awaitable (o] glo]E]E) await T H o] AFR T = = AA. ZFE o] __await_ () WIAEE 7}A
A7} D 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 (u}o] Y] 5}) V| EL{F AA =S JL &
2 BE ('rb', 'wb' EE 'rb+') 2 A8 3},
BytesIO & gzip.GzipFile & A~EHAE
str AAE QT £ 4 At L AR o] AN L B4 5 £ B A L.

bytes-like object (B} o] E &5 ZAA)]) bufferobjects & A D3t C-A<5 HHE 22X E 8 4 9)
ZE memoryview A =

=2 53291 bytes, bytearray, array.arra
NEAR AAEL vpo] ] FlolE B Tt 017 7hA] AArE) A8E
Sz A AAL B A% 2S ASe] 95T

=
30 3
)
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52 w01y HlolEl 7 /hE A Y R} 9k o] d Aol AWAE BF Y227 vl
= AA7e E?ﬂ?{}qq— 71 ¥ H AA 9 d|2=bytearray &bytearray & memoryview

LT AArE 2 vtely g ol B 7 B AR (“¢) 7] A& Hiel ELF AA) ol A BEH =S
THUL o] A5 A= bytesbytes AA| S memoryview 7} F YT

bytecode (H}°o] E F &) E]-O]’%‘j AA FEE HOlE FEE Al E =], CPython QE Z g Ef oA I}o]
Z2I9) YWH ddYch vlo]E T =+ .pyc 3tLol HA] Hof, 2L 514 F AR AT o
o @i A g Yt (&2 A vlol E FEZ O QAT S 5T 5 d5UTh. o “27} Ao)” = 7
HFo|E F = o o &-3h= 71 A& A sk 71 71 ol A A E Tt BT Blo]E I E = AR TOE
sto] A 74t 71 Al A ZHEE Ao ' 7t etA =, sho] A ul £ Zhol| Qb A o] A & gtk Aol ] El of
o
HlolE I & o] 59 552 dis EE AWA o vt

callback (Z9) AAE AEE = v o A Ho|A A2 A B FH T

dass (Ze|2) AHSA ZY AAES WHE7] A 3. F2 A= RE o dadrE gt
AASE= HAE 5L =33t}
N

class variable (F&] 2 W) Ze2cA AYH 1 ;A 5 (5, 29 A" 20 X7} of] g} o Mgt
TAH = M,

coercion (Z.o]A) Z& 3o F =}
o

° Surali Q4bo] Ao B9 B F ArHAE R Yo B
NA oz M 4. 5

A 2 AsstUc) A wk 3+4.5 of| A,
ZF A2 T P ol AL (Btih< int, THE oa Z ol g oz A of gt
ZE‘ZI %o W TypeErrorg 4o Utk Iojd glols, TS = e 22w 22
Foz At Folok quth ol & S0, 2 3+4.5= A £ 4.5

|, RE XAV A Re sl gos sdEY
)E FE AU, FF FEolME iR, *ﬁmﬂfﬂb B

complex number (&4 4) &35k A4 A

O B4R e Aol 5wl (19 A%

>
)
o
ot
T
O
fnj

EA U o]0 e FA B PE 2 BoSE /)R AT AFRE § UL BN
E71 gk o8 o], 3+15. math BEY B45 Mo] LW, cnath® AT U Bo5d
gge o434 15Uk ARHTD 2714 ZR0H, Ag] 48 ZASE T

contex ‘_E]X]-) __enter__ () i}_exit_() HAEE AT Oo 2N with ZoA B

-~
g
o
=
S
g
@
=

) A o TS 0 A 1 W ol A8 e el

Ut e =28 A sl W R, A4

£7} 908 5 glow AYAE Wae] # S5 e A4 WE 7 HaTolA
ontextvars— ZAZ3AA L.

context variable (31 €l

99 e de e

ol
v
=
aJ
T
[>
[m
29
>
i
offt
f:'l—""
o
i
1o

i) 1rn
L
Jm -l> rE

O - N
do e WY

210 g oy 12
L T

2= (C-contiguous)©) A} £ E 2 A< (Fortran contiguous)Q o] A< o] 8k1
01““—0]“‘“1 ZEH ALY dAA mj Dol A, FEE2 A2l AHTH
AE 2] EAHE v B ] of v x| = of oF Tt thA}d C-A % vl Dol A,
W e 20 52 UET ) oA % A 2ol 4w MU AW, EEW A4
A 3 b7 whe Wb o,
coroutine (L F¥l) I FH-2 A HEE 9 °‘HP§‘r-‘4 fﬂEH‘?JHE} ANBFEL S A QoA sl ohE
Z]Z“ﬂ/ﬂ gEFUch ZFEL2 A8 b AfoA I Ydeta, d=sta, AT 5 dsUth o] A5
async def 2o g 71T ﬂéql’/} PEP 4925 Ekﬂ,u_

rlr
o G

o ARt}

AL, 0014 A1

‘
-

,4
_(?L
rr
r4>

b ol g

[o}

12
‘Z J}E

iy
22

o

f

2

=
coroutine function (Z.5-€l 3t42) FFEl AAE SHF =34, ZFE 4L
1, await & async forQtasync with 7|HEE £33 4= Q5T o] A 5L PEP 492 o 2] 3]

=g sk

CPython 3}o]% =& 72

el old], python.orgol] A B} £ Yt} o] &L Jython o]}
IronPython ¥} 22 T} & 7

=y 7} & wf 8o “CPython” ©] 7\}%5‘ Ytk
T ¥, B5 @wrapper wH S AHE T T Wgtor A8
Huyrth Eﬂ:’fﬂ o]Ele] &3} o= classmethod () 3 staticmethod () YU th
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s ole B wA Al BHY BYUTh TS F F5 A E v oz FSFIh

def f (arqg):

f = staticmethod (f)

@staticmethod

def f (arqg):

22Nl 2ol = A A vE & 2k 2 Q)Y Th vl Z g o] Bl of] T §F B ARA S W82 T B 9
o} e o o AdBPAE HH FHuYth

descriptor (CJ A3 HE]) WA= _ _get_ () oJY__set_ () o]Y__delete_ ()& AHo3t= A A. 9
2 EFREZIYU2AIHE Y w, 01 ﬂﬂezﬂ%_ga‘g@g@z}%g 0107:31/]"/]' BE, absE A
O, 2270k AR S o) AL, ag] 2ol s © AU 2ol 4 b Bh o £ Rel 7l AAE Rt ST
b E A AU B2 Y A S S 2 22T S el5 s e el o
st 242 olafi o] 4l 3, WA E, ZEHE, FHAHAE, 2B EH WA E, 75 S FX
Y B2 759 7128 ol Fa Q7 dE Y YT

U223 HE 9 WA =S of gt A 3F &2 descriptors W T] 23 H E] AR oF A of] U3 Y Th

dictionary (94 2]) 999 71& Lol &A1 71+ AF wi & (associative array). 7]+ __hash_ () £
_eq__ () HANEE ZE B AA7E 5 dsuth BolA Al g 5 h

dictionary comprehension (€ AU 2] A3 A) o|Eg]Eo) J= 24 AU LEE A s 274 g2
gy E ‘ﬂ—ﬁ-‘d}“ VA3 ¥, results = {n: n ** 2 for n in range(lO } Zkn **
20 1339 7] n& 3= gAY 2 E A E U th comprehensions = X3 A] L.

d1ct10naryv1ew (‘:4/\:]1:]1"/]—.‘% ) dict.keys (), dict.values (), dict.items () HAE7} B8 F+= A A
< 944 e feta FEUh o) A2 9AY e FEE g 54 A §& AlFst=d, 9A
Qel7l WAE o, 37k o WahE W AT EAUT G4 HE BAD AER o
list (dictview) & A28 U th dict-viewsE B AL

docstring (F2E¥) =, ?J—’F, 2o A A 2l Yehe A4 B HE. A ETHAYE
rq]%-‘%/\];]x]u}, Aopde ol o5 AAFH o] R UL, T, BEY __doc OEIHER 4

FUth AER2AAL 53 AT 5 UOBE, AN AYAE A FHAL FLEAUTH

duck-typing (%] B}o]3) 202 AH |25 7Hl =4 ddstet] AA 2 §2 HA e 22y 28
4 Al DEd] A=Y A ERREZL ZEHAY AR UTHC AT Kol 22|43 A
W e LPh”) 543 Al AEsoj~E FxFoem, T A =L F A A A
sadomn gAdE AN £ g5yt | Bol Y2 type () it isinstance () S ARSI
£ 9k (ﬂxl“&, g gto]sgo] A loj 2~ Self s 2 BHad 5 Qlgoll frelsl o duth) thalel,

—

hasattr () AANW EAFP =2 a8 &1t}
EAFP 352X t}= &4 S 31 7] 7} 4 t} (Easier to ask for forgiveness than permission). ©] £3] & 4= 9l = 3} o]
/Vﬂ iT;] /\E]'E]E,‘%H]' 7]14—01 E] E-/] ZZHE 7].7(-10".5_7_ 17]_;(-101153111] (#]94%1]_{_:'\_ D]— O]

2830 wWhE AE YL B2 tryQlexcept B EAZ EAX AP YL o] HlaZY %Cg]. Fax-1 R
W2 Adojoll A 2k AFR-H = LBYL ~BFd 3} th vl g Y T

expression (2@ 4)) oJW gro g Fafd 5 = AU 27 vt 2E 2d58d, 2d4L2 gHE, o F,
AEZRE AN, AL B ER 22 3 EHFE R 4SS Fot S8 AUtk b B2
Aolet Eﬁiﬁﬁi, RE o] FAEE AR AL obdUTh whileAH, FHA & AME T
RE T EC] %1%‘4‘4- o Q) =3 F oL, x4 o] obd YTt

extension module (23 2 E) C U C++Z ZAH ZE ], vlo] M2 C APIE AHE8| A 4 o]} AFg-2} 7

=9 A% 283 T

f-string (f-E24) '£' U P & o] A EAY e HEES F8] - AG olgha L2, 20 EA Y
2812 o Zure] ) PEP498 BAS.
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file object (3} AAl) &5 2100 B3 52 A YA API(read ) hrite ) FEMASE & =
A, BE )8 Wl wel, 92 AAL AA O ol 5 Lol & AT A FA A (A2
Sol, BF 428, A-W = w3, 27, sholz, 55) o th3 AN 2E FAL S A&k 3 A

= A F AA (file-like objects)} 2~E 2 (streams) ©]| 2Bt = & H L Th
AAZE A F7Y otd AA =0l dFUth Faw) vho] v 2] 3+, W 3] & (buffered) vfo] 1] 2] 3+,
9r= 5. 0|59 AEol 2t io nEAN BAGUG AL ANE TEE FRAL B
open () B42 2= AT

file-like object (3} § 2} A) 3} 7 4] o v] 23 @

finder (3}1t]) dXEF RES A =] & 2o A =3H= AA.

o] 33. o)|T 8 T 2579 37 Y5 U T sys.meta_path 9 A AFR M= v EF A & 3ol T
2} sys .path_hooks .\Jr A AFLBl= A2 ol E g kol

t] ZpA] 3 W &2 PEP 302, PEP 420, PEP 451 o J-&Uth.

floor division (4= YA 713 77k A42 Wt 304 YAl A4 UxAl datats // ok dE
sol, ®Aq4 11 // 4 g2t AL AT UL 2,758 = 4 Ytk (-11) // 47F-2.75
£ U9 @ -30] Fol $2)aloF Gk PEP 238 BA2

function () 557107 o)l & Fel & Aol 46 A2 ol g9l QoA F sled,
vit] o] Aol A2 £ g5 Uth w7l A 2 v A = &) function A A E B A Q.

function annotation (TE}—’F o] Hlo]A) g4 uj /A= vk gho] of | o] A

P ol mHo]de AMA O R P U= 2 AFHUTH o § T, o] 5+ F A int AAE ol
it Rt N i A i

&

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

&4 o] = H o] A B L function Z ol A Ao}
o] 75 A Y3 W4 o] = o] A I} PEP 4845 X314 2.

_ future__ A future statement, from __future__ import <feature>, directs the compiler to compile
the current module using syntax or semantics that will become standard in a future release of Python. The
__future__ module documents the possible values of feature. By importing this module and evaluating its
variables, you can see when a new feature was first added to the language and when it will (or did) become the
default:

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

garbage collection (7}H] 2] 7)) ©] A} 5 X 9= v 2 8 & vld3st= A A}
53 AT BL 2 Q= 53 R £ A7) E £ 7}
gc BES AHEHA AAT + A%

generator (AUl o]E]) A1z o] €] o] Eleo]E] & BeFE @4 A gAY Mo, YA RS2
MEE yield R84 2 EFAThE Pol BHEUTh o FEL for-FEZE A8 next ) FHE
gkl st Al 5= Syt
BE AV o E 34 %7%471%11,01@—54 ol A= Al el ol B o Bl el o] el 2 Fhel U k. o = 5
om| 7t W &ekA] 2 A= E XA R3S gyt

g

generator iterator (A1 o E] o€l @l o] E]) A1 &l o] E] @47} vhE= A,
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7Zyields AN Ao AP e FTaT, 1 9A9 (A W55 BEES %Y
A% e 71Tk A el ol gl o g alolE 7 AAE W, md oz B Gt (S S0t A=
N Aae 4ok o gy oh.

q.
A% A bR i Aol Hlol $r AW EAL AY HAUTh AYT EAANL SHA FHE A D

HEL WE AT

>>> sum(i*i for i in range (10)) # sum of squares 0, 1, 4, ... 81
285
generic function (A Y] 8] 3+4) 2 AAS A2 02 FJE O3] £ o8 T2 A" T s 1

oW FHo| ASBAL T an A Lol Zel 25 AU
A= o2 2] 8o]F 23} functools.singledispatch () Bl Z @ o] E]} PEP 443% X A 8.

generic type (A4 2 &) A rype that can be parameterized; typically a container class such as 1ist or dict. Used
for type hints and annotations.

For more details, see generic alias types, PEP 483, PEP 484, PEP 585, and the t yping module.
GIL Ao olg=zg g & & HAL

global interpreter lock (A< ClE| Z2]E] &) 3 Hol| 2 & 5112 A =7} ufo] M vlolE T = & AYPFEE
8357 )8l CPyon A2 E17F AHEHHE WAUS. (@ict? 2L LB URFES TPak)
AA) B o] ZAH 02 FA A 20l B3] HASHE S ¥HE 0] A CPython 7S B 3HA] BHE U Tk,
JE =z H FAE F 1 A2 JHZYHE v =37 A v+ U4, s Z2 M A 714

A BB B 22 3 g ok

EEE BT ALY T, ot ohy 2
=

To: ]1__ b
HAFUTh =3 V05 & wf = 34 GILS vhgd gy th
E

EZIL)“AFHEY LR —,‘?_—(free threaded)” 1 E] Z 2] B & W& A}k
ste AAY Y2 e o)A X, EF G Z2AA B9 s AsHr sl Wl AUt
o] 45 ol E FHotE AL 7S 4 ERSH el A vxl H]*‘lol O SolZ 2er AR

hash-based pyc (3l A] 7|4t pye) F- 23S FE3}7] H3l D L2 5L o] FHE A Al7to] ofd A& AL
3= vlolE F = 7] A] 5} Y. pyc-invalidation & FFZ 314 2.
hashable (3| A] 7}'5) AA 7 448 1 7“’] tﬂ%]'z] = A ZEE 23 (__hash_ () HIAE7 L3 Th,
o2 A2t ulaE 5 9le ‘ﬂ (_ WA =72 83T, s Al 7}—‘10}3}3’- Yt Zoha va
== Al 7He st AA =9 Al g ‘o 7L°P°F Yt
A 7B AAE 9V E Y 7 J T W E AT 4 QA sk, o] AR TR E] WRF
O 2 A FES AHE-BHY] Wi Y U T
R sto] 2] B WA AAE2 A 7FedUTh (BI2EY 9498 2-2) 7 AH ol V&2
227 ) oh; (52 o]} frozenset 2-2) 2 7B o] 52 159] 8 2 o] 34 7b3 wjut 5 A
7Fe@UTh AFSA Z o S A QA" A AR E2 7R AF 22 A s FU o (A7) AL AlS)
StalE) EF tha ol vlaE 3, siA R id () 2 8 ol g Yth
IDLE 3}o]#-Z 9]3
7]

t 53 7 37 (Integrated Development Environment). IDLE-2 3}-o] # o] 3% & nj] 32 o]
wete = 71229 BR 79 AE = e B4 YUk
immutable (B1) 1449 g= 2= A4, 88 AAl= 24, 249, FEe EFUh oA AR =2 W
42 lsuth A g2 ARt A AAE DsoloF gt WA eb= s Al gkol 9lofof sk
XM T8 TS FUh | =0, 99 7).
import path (Y2 E &) 4= 7" 92l 7 A2 E & RS 37 s At FaE (Ee F 2 dE
2o BE JEE =5 o] F2EY] F52 HF sys.path 2HE FuTh A ¥ A H 3] 7] 2] 9]
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importing (Y EH) & 252} shold T=7} T} RES) Foln ZENA AL 5 YR S A
importer (Y £E]) EES 27| % 513 2= 517]% sk AR; SA0] 51old o2 = ¢ A YUTh
g AEzelH g 21 e, AN ZEZE A 24T} BR4

interpreted (QJE] Z2]E]E) Hlo|E F & AL A 1}
Aot Aozt obet AH Z B AdojdUtt o] AL BAH o2 A8 S WEA GiE, oA
GdS AP AR ¢ k= EYUth 2 22 T380] F § AAs] AP 7= AT AHZ 2 H
dole B AY Aot g2 M/ow A 715 25Ut tisl e = HAl .

interpreter shutdown (JIE]Z2]€] $8) TEotet= S ¥ S w2 u, sto]H Az &= SHSH A 7] 2
dotetl, EEolV o] A oA W R F2ER 2 & 9 H AdES DA S E vbd g T
g, 7ha A =AY E o2l W S th AR A A 9] 31 A weakref o] Qe ZESO AR
ANZA D = AFUTE FE A7 FH AP = ZEE OSFS A ES W 5 Jde=dl, 12 o] &3t
T A S0l B 7] 58HA g2 & 7l W EdUTH(Eg ol = 2ol B REoly A FAEJUTh
Sz Ele £89 FH Y& AAEHE_ main. EEOUAIHEVAYPS ZUE= AYYTh

iterable (o] ]2 &) W S5 3t stA F281E o e AA. olHEH B9 o2+ EE (1ist, str, tuple
Z2YANE2YE, dict T2 RE VM AFE2 Y5, 91 A&, _iter_ () YA A2 EE 749
Bt __getitem_ () WAEE WA At B E Fe2Y AAEol dFUTh
olH#HEL for F2O AHEEH 5 3 = 3 (zip (), map (), ) °l

AL )
AHEE g Ut o B E AA T WA F iter () ol AgE W, 7 A A9 o5 &l o] H

EHEF UL o] o]HEolHE gE AL A A AX= %OJ FEULh oJEHYELS A8 T 'IJT
BHE2iter() EEE3AU olHE olH AAE AQ thE T8+ YFULh for 2 0| AES 9

= o

BE QAN AF O AP, FxE wE 59 olEl Aol E AoLE o gt WA E UE U
olEl#o]E, Al 2, Al HlolH = A8

iterator (o] lo]E]) Ho]ElS ~E=9& EAE AR JEAIHY _next () WASEWEAOo
FEOH (L5 UG B next () 2 ADAR) AEo] 9 FRES A2 EAF U O o
ko] glolE] 7} 912 wl= thAl StopIteration o2& o Yth o] XA A, o]Eld o E] AA| =

AR, 0]39 RE  next_ () WAE 2L StopIteration o8& Al &2 7] 7| vk & th
e o Bl & ol HH ol A A& EHFE= __iter_ () WAEE 7HE Z o] 875 7] o], ¢]

Elglo]H & o]E g8 o] 7| % 3t thE o g B 5 S WolE ol 9] oA AHEE & lFUTh
T2 el o W olH o] dg AEshe ZEJULE (list Z-2) AH oY AA= iter ()
g ADS AU for 2ol A28 wulth A o] Bl & o] E] 2 w5 Ut} o] & AL o] e & o] E] o T3l
A aystke] Al sk, Ak o] B g ol ol ARg-E ol m] 23 o]H e olHE S FHAM, Wl AE YA H
H oA w5yt

typeiter of] & ApA & W-8-o] AHY]

s

=]
key function (7] §+52) 7] h4 == Z 8| o] A (collation) S+ A & (sorting) ©] L} Bl & (ordering) o] AF-&=|
FEsHFEZHEYYL & 9, locale.strxfrm() S E2AL SR FAS W= FE 7

whe o A Uk,

o]y g =77t R A5 o] AEA A Ao A AL Fol A F Aol st7] fEl 7] TE welE Ut
o] ZlEo+=min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (),
heapg.nlargest (), itertools.groupby () ¢ A5}

o

e e

7] &8 HeEE dE oy BHel dHUrth o & 9], str.lower () WAEE Aoa 7E gl
AES s 7 FF2 ALE S A5 UT tdH o2, 7] 4+ lambda R A0 E BHE £ 5 Q=
o), o]d AYdYtt: lambda r: (r[0], r[2]). E3h operator BE-Z Al M 7] & AHAE
AlFgUTh: attrgetter (), itemgetter (), methodcaller (). 7] F4E WE T AR 3= B

) 3t o]  Sorting HOW TO & H A 2.
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keyword argument (7] 9] E 21z} 212 & B M 2.

lambda (Feh 527 1) gko] AL bS] 84 o2 P4 o) F gt Ak B4 I F4E W=
= EWHL lambda [parameters]: expression YUYt}

LBYL % 7] Aof X 2} (Look before you leap). ©] T A~ElY L T Eoly 23] & 317] Aof]l HA|FH o2 ALA

BATITh of A EAFP A2 oI 3, B 12 2] 242 5 Y A0k

T 7oA, LBYL § 2 “H7]7et“H 7] 2ol A 202 WA 2 A8 ¢ dsUTh

£9], ZE if key in mapping: return mappinglkey] & FHA} &9, 31X 2 23] A,

2 E7} keyE mapping| A A ASHH A& 5 5t o] o= Fo|YEAFP AW <

o zx s dE & AFYrh

list (2] 25) U3 shol W A9, 1 o] Bol = B8, 4ol o3k A4 271 0(1) o) 7] wlEoll, A4 Bl Ak
(linked list) 5 TH= T}2 9101 2] ¥ Q3 §AHE U o).

list comprehension (2] A& AZ | H) A AL Q45 AR
FE= 72 Y. result =
0] = 0014 255 Abe]of 9=
e AT 5 gFUth AFoH, range (256) o Yt BE 247 Al B

loader (2¢]) 52 ZE3l+= AA. load_module () o]Eh= o] 52 HA=EE
E 9ol 7t 285 Uth AT U L2 PEP 302 &, 4 o]~ Z8 2 &= importlib.abec.Loader
E HAMQ.

magic method (W] 2] WA =) 5= v A = 9] vl A A 9l v 53k 2

mapping (W]33) 99| 7] 23] & A9t Mapping ©] W MutableMapping 4 Wl o] Fef & of 217 H
HAEES LHSE Aoy AAl. JEE dict, collections.defaultdict, collections.

OrderedDict, collections.Counter & & & Y5 Utth

meta path finder (W€} 2 3}Q1It]) sys.meta_path o] Aol FF+ sl Weg A& s+ 4=
AEg] 3 2 #AE o Q7]+ AT Ut
el A2 37 £ = HAEE A= importlib.abc.MetaPathFinder & X ¥
Yth

)

o2

Y
[y
Il

1)

> L2 0 N
ofo i it ofy

SRR EEEEEE RPN s

'{:#04x}"'.format (x) for x in range(256) if x % ==
TFE9 1675 (0x.) E= =

¢

B

metaclass (W e} S 2) S22 S FHU2 A= FH 2 o5, Fda My g, vlola FPaEY
EEZ2Z 5 Uth HE S 2E o] Al QAALE Wropr FHPAE vtE= A Ay g2 A
Ay 22y Ao EL 7|12 TS Al eyt FJo| WS 5HEA Bt AL ALH v E F
2E2 WS = JdrkE AUt gRE AP A A= o) T/ A R A 27 AZ o, wE
Zae AY3a ol A S AUtk oJEZRE AA 2 27 (logging), ~H = HAA 2
F7H AR AN 22, ASE I EL o E Fdo A S U Th
metaclasses 9| A ©] ZpAI S W8-S 2S5 5 Ut

i =
A== A AR QAL (HE self gt B 2 Ad2EH2 AR E AHULh - S 549 27 =

259 £AYY 23 |2 E stold A e Eofl AbgE are]E2] A 7 W82 The Python
2.3 Method Resolution OrderE ¥ 3 vt}

module (&) 3}o|H T =9 2 A3 9 & FF3te A RES 499 sho)A AAES HE o5 510
ZSUth EE2 g Aol o stojH oz 2T
72 & HA L.

module spec (RE 2¥) RE S ZTdl=d AISHE dXE #d JRES F2 e olF &7

A8
importlib.machinery.ModuleSpec & AX2HEH A,

MRO WA= 24 =4 & BA L.
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Zelzol s Be A5 E 9L 5 dguth
7

time.localtime () os.stat () 7} k33t gk 23351, o] Ao vd e EZJ Yt =
o2 o= sys. float_infoY Yt}

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

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

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

True

dEIE FE22 WAF R o) gyt =, tupledl A F&3la o]l B2 T & A3+
At FH A2 YR UJE FE2S WHE F A5tk ogst FHdaE A AAZ AU HE T
collections.namedtuple () 2 W& 4= JHFUTh T} 7HS A A Y WZ ULdE &
oAM= S T gle 2 /A FUHHAEE S| E Ut

namespace (°]5 57H W7 AFEH = A4 o) TS gAY 2 TAFE UL AAd SHE o5 51
(WA= oA ek olyet X, A, WA o] F 7] dFUTh ol F T2 ol 5 TS LA A
EEAS ANYETYULE o9& E9], &4 builtins.open Fos.open() 2 159 o]E Z 7o 93
TFHEAEAYLL £ o]§ ¥ o BREO| FFE FHIEAE BYA A M5 AAT 74
HEA 228 &Y 9| & 59, random. seed () E= itertools.islice () 8t 2 W 1 &4

s

Egof o8 3= 3leol B YT

LA A H |7 A =2 e o] &R 7] 8= PEP 420 9 7] A]. o] &

m t
namespace package (°]5 &7} 3 7] A 4
A AAZE e 5 AL, 58] __init_ .py 3ol fleng A4t 974 &=

A==

e UL

FES HASL.

nested scope (5 HE 23 Z) FH ZY oA HFE FR3HE 58, ol & 59, thE T4 Wi olA g4
FHY 23z RAcEE B2 5T

et ol dE M ES AT A5 YTh
B oY HA Fethe Aol S8 oF . A9
7R, A9 AeEE2 1Y
B iR =

new-style class (5+ 2€ld ZeEjA) (2 & 2 E
S 2719 FolAH HAdAE 24 FoEY FHaT
__getattribute_ (), FWL WA E, AHE WA =9} 22 sto] N A F
& AddFUTh

object (A A]) e (JEZFHEY 3D

package (7] 7)) A B REE 0|, A7) =Y
W71 A& _path__oEHE7} & do| W REYYTh

At 7Aool & B0 AAA £ BA L,

parameter (W] 7 H) FH (BB HIA E) ool A g7}
St ol § B2 dEH. oA T/ ARSI A5 YT
7

-Z1 9 & (positional-or-keyword): 9] x| 12} U} 719 & 012} 2 A=
1Z210] 712 e viZi AUt ol & S0 vkl Al foo 2} bar:

def func (foo, bar=None) :

o

9172 2 4 T o,

(%]
A
3
rr
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« 912- 1% (positional-only): 9| A= ABD 5 Yt AAE ARFUTE 92 AL WARSE
S Aelo M MS B ) EAE 2 et n 1 F o] A28 4 AxUT) ol E So] T2 A

posonlyl 3} posonly?2:

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

N

19 =-A & (keyword-only): 71 EZ2 W A FE 4= A= AAE AZFUL 7| H=-AE w74
= g Ao o] i B0l A] o 6}‘%4 ZHE- A ARy E D2 234 T
T AEH UL A& Eof, th2 ol A kw_onlyl &} kw_onky2:

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

o 7hH- —Ail (var-positional): (F+-2 W) 7§ A 4=Eof] 2 A o] v] ‘:‘*0}—047‘1 A A= B&#) AlFE
A AR AAES] Ao AA2E ARZFUTE o] w7/ S v f S o] Fof * & kel
qu/q Ao)d ¢ AdFUth A& £ thxoll A args:

e

def func(*args, **kwargs):

« ZPH-A A E (var-keyword): (FE WA A5 S0l 9|31 A o] ] Wo}E ol A 7 9= ol A S ol B
AFE 5 At A A% ADE AAES AU ol & BN S w AR o] Fof <+ 2

ool £ o1 4] oD 4 U Th o E Sol 919 ool A kwargs.
AR A E A AAES 98 /R oh ek AE Aol AL B4 AAES AR T S+ AU

=
OLZ} fo]F = oIz} n 7 ¥l 4=2] Afo]of] Y2 +=FAQ A&, inspect .Parameter Z3] 2, function

rf

mMaMﬂﬂinﬂ)@iﬂ ST 7 ARE B RESS 27 S8 Tt dwE 4w Abe) shel

X}}\

path entry finder (F 2 N E ?'/] -L} t]) sys.path_hooks 9] 9= ZHE(Z, AR dEF F) o] EHFE
ey ], Fo 3 4 Eg 2 RES =S 41 dH5 Utk

AZ AdEg el Eo] +H= WA EEL importlib.abc.PathEntryFinder o U3y}

path entry hook (A2 QlE 7] £) sys.path_hook FAEQ 9= ZHEQAU, EAQ A2 ANED A RES
Ze=HSdn Jdud 42 dEF 3y & 85 Yth

path based finder (F 2 7|9 5}Qlt]) 7|2 we} A2 3t & F 3old, Y¥xE A2 A BRES 25

U},
path-like object (B2 F AA|) 3t A28 A2 & ‘/}El'lﬂ% AA. BEF AA = A2E YEFHE str Y
bytes AA| o] A} os.Pathlike T2 EZ S F3 3= 7“741‘?:]‘4\?]- os.PathLike T2 EZ S A Y

She AL os. fopath () B8 SEHA str Ubytes B A2d A2 WEE & Y5k
th Al os.fsdecode () & os.fsencode () = ZZ str Ybytes 235 BASH=d AFRE 5 9

Ut PEP5S192 = YH AF YT

zy

PEP 5o] 4l 7141 4] 9k PEP sho] @l AR U E| o] HE ATt AL sho]fl i 1 mz Al =t 87
el A2 75L Agat AA BA T PEPE Al hE 7 5ol that BA 7% A R 2AE

Algsl oF e,

PEPE #8 Al2¢ 7152 Adetm Ealo] da ARUE 82 2500 stolme] Soj7t 44 2
e AR BET] 98 718 W AYS YT PEP AR E ARUE YA §el & T2et T uio)
BEe U,

portion (£4) PEP 420 ol Al o] st A9, o] 5 &2 S 7] A o] o]utA]3h= 3tte] A g o 03+
SHAdE9 A& (zip Lol AR = 7;\]5— 7FHs gy o).

positional argument ($] 2] Q12}) 2Ix} £ H A Q.
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provisional API (23 API) 74 API= & glolBe 8o 34 S84 B oz HE A23 Add Ay
th QI 3| o] 28] & W37} o A A= AW AR A o] 2hal B A H = §h T o EAE o] 8 sttial
AT H B A T80l FAHA e HA ol dojg = AsUth I HAS S8 Ao
oAl = b AUt —APIE 233517] Aol X Sista 2284 2 o] ¢ad 3ol vk
dojd A g Yth
A AP A 225, 37} o] FAHA Fe HABL AT o2 gAY YT EE A8 H
TA =0l s A iﬁ“é% Zl?‘f}% A Foe BRE A=t Adg Yt
o] Aal= EF ol By 7 LW A Fo A RE A Lol T IS A g AT £ IYEE

Sl o 0.0 PEP 4115 bR 1T

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

Python 3000 (z}o]# 3000) T}o] 1 3.x ¥l Z 2hole] W (A 3] W) Z 7} W u]#f o] o] ok & A Aof BHS o]
o]Folth) o] 2= “Py3k” B o 27| & 5“4“/}

Pythonic (s}o]The) THE Q10 5ol 4 AuHA Q) A dE-S AH§al A SLES 785 T4, The] A Qo] of A
AR AT S = ol A E L Fh7kol d2e ofoltjol i} T %  SHOIHOIA A o
JEle for £ A8FA N ollEl B RE 242 HAE AYY L) che UE ool L old

o] T o] o, so] Ao o %3t7] ke ABEL th Aol 57t LB 2 A= Tk

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

H 2538, sfo| Mk W2 o] g5yt

for piece in food:
print (piece)

qualified name (J 1315 0] 2) RE A A2FZ oA REO AYH Zd &, T4, A= o]2=“H 2"
EHOAFEF R FEH o] 5. PEP 3155 ol AP Uth H A9 &5 a9 A%, A+3=
O]%% AR ol ZH Ut

>>> class C:
class D:
def meth (self):
pass
>>> C._ _qualname___
YC’
>>> C.D.__qgqualname___
'Cc.D'
>>> C.D.meth._qualname_
'C.D.meth'’
RES 7t 7 AE w), A8 AFBD o2 (fully qualified name) & BE HB N7 A5 23
A BEE 7= ﬁii 2 o5 Yt} o & 9], email .mime. text:
>>> import email.mime.text
>>> email.mime.text. name_
'email.mime.text'
reference count (= 3152) A Aol 3k =z 74 A Fx 3 "7}0 © g "oz, | =g 7} vhgdH

Yt Zx 3 “lz— % AutA o & sto|H FEof = E 5 X] = AT, CPython F+d 9] 4] 8 49t}
sys E’-%% A AA L FZ I4-E EBFTEgetrefecount () = Fo gt}

regular package (47 $71X]) _init__.py LS £Fot= tHAH L} 22 A5 QA 3l 7] 4.

b7 A = BA 8.

Jlm

°l&

ol
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_slots__ FEA YR A, A2E A EYRESS A TS vg Adsta d2dA g e E
AAToZHN W R E Asle EFE FUTE 7] 7= AR o] Hla Y2 St A AFS-3H7] 7
Z 728 Ho|gA, W2 o Hl1Ad 28 22 T oA WE F AAHAT Y= EEHI HLE
st sk Aol E5UTH

sequence (A]F2) __getitem_ () SF HAEE 8] A5 AEAE AL SIS 84 AMNAE 2 P35,
A2 dolg 58T+ _len. () WANEEAYS=olHYE R WA EAES YE R,
list, str, tuple, bytes 7} Y5 Y Th dict =3k _ getitem_ () F__len_ () € A YAl

t & =
z3) o A tAl 9ol B 712 ALR 7] fjFof Al@AaTtol e o g HFH k= Ao Fo
sf| oF T o

collections.abc.Sequence A H|o]A Fe|AE_ getitem () I __len. () S oA &
A Z2B3 AEHo]AE AF=d|, count (), index (), __contains__ (), reversed_ ()=
F7 Ut o) & Qe o] AE T3S S register () EAMSNA YAH LR SET F UF

et

set comprehension (3 AZ 2| A) olHHE J+&= 84 AAY dFE At 2348 F2 I &=
35l= A3 Y. results = {c for ¢ in 'abracadabra' if c not in 'abc'}E EXA}
gdol A {'r', 'd'}E WA YT} comprehensions2 FZ A Al L.

single dispatch (A2 t] 29| x]) F+& o] slte] QAL Fof 7|2 A== Alvl 2 T s 29
FEf.

slice (&glo]x) HE A Hn o AR E £33}
t} variable_name[1:3:5] A9, []
A2AYE) B7|HS WREAHOZE slice AA|E ATt

special method (5 WA &) Tlo| o] Fof o] A4S, QA 22, Ad T u] FAIFOZ TEF = HAE.
ol MAE+ F /Y HERE AZEL Ex=
TAE TEA JdFUTH

statement () TF> A E (ZE9 “EF (block)”) &+ FEYUTE 82 234 o AL 79
EEAESE oY 7HA 2R E FY st Yt 749 if, while, for.

text encoding (2] A E 157 YJ) A string in Python is a sequence of Unicode code points (in range U+0000-
U+10FFFF). To store or transfer a string, it needs to be serialized as a sequence of bytes.

ol

Serializing a string into a sequence of bytes is known as “encoding”, and recreating the string from the sequence
of bytes is known as “decoding”.

There are a variety of different text serialization codecs, which are collectively referred to as “text encodings”.

textfile (J2E 519 str AR E QL & e 91 AA. $F, G5 32 A2 £ vlo|E A
O AERE A2 Bl A H S AFE AT AE U9 RE AE BE (1
= 'w) 2 49 99, sys.stdin, sys.stdout, i0.StringI0 9 AAEAE & 4 9IH T

el EQR A 8 91 % 4 9 5L AR el A vlo) el 59 & gasie
triple-quoted string (3% WS B ¥#449) WS E ()  4L0EE () A A2 A 24D, 19 0}
& SR A A0l Gt 7152 AFHAL AW, of & 7R ol oA LB} YT
o] a7 oz 54 e AL R 2GRS BRI o] 3T 4 YL R 33, A EAE 24
FnE ole] Zol AW 4 Yivl, SAEYS L ul 53 2R dFU
type (&) shol 2 AA|e] YL a7 o] oW S5O AAAAE ARFUTH ZE A= Fo] A5uTh A9
B class_ oEPREE AA2T S 971 type (ob] & 9%y

]
_?L
2
rCI
il
2
N
rlr
oflt
lo
ot
o

type alias (& ol dg]o]x) & A z}e] of
Yo dgojae g JEE destehe d F8F U o

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

£ ohe s 2ol o 97 94 BE 5 A&k

Color = tuple[int, int, int]

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

_,4
P

o
<
3
'_l
o]
Q
i)
1
e
=
=
[+ ]
=
it
2

SRRy Fz3HA 2

type hint (8 =) W4, Ses o =2l HE B P4 vl w4 L ukek gho] A s £ WS A Qs o]
o] M.
B SlEs g AFeol o} Sho W A ZAIE A= LT ShA T A W B4 £70] §-8340) IDE
o mE 9 B AEL L FHUT
A A5E AL, A W, s oJENHE D F49 J AEL typing
get_type_hints () %/\}%0}04 A AT 4 dHUTh
o] 7]1%5& AWt typingd} PEP 4845 F2SHA 2

universal newlines (—n—b]H']’“ 97) 2H 22 AES BEF 29 Eo2 A4S, HAE 2EH S 34
St T Y2 A& '\n', A== A "\r\n', Y T EA] _t]_—gﬂ N\rt. 27pA el
A-g-oll F8) A& bytes.splitlines () #ukolL]el PEP 278 9t PEP 3116 = H A &

variable annotation (H4> o] = H|o]H) M4 = Z g A o] EHEQ o] - H o] A.
o o

M s 2daoE F/H:%E‘ﬂloiﬁ—iﬂ olde gl g2 A8 AFd Y

class C:
field: 'annotation'

M4 ol Eol e dubd o o ER AFHUTH: o & Sol, o M4t int 22 M Aoz A4
Utk
=]

count: int = 0

W o] i H o] A B2 Al A annassign ol A] A % g o}
= o] - E] o] 4, PEP 484 2 PEP 5262 X 3}

T ]|
virtual environment( 7143 317) Shol W AFE ALt S8 =7 o], e A2 Hlo A Ay = THE b}
S ZE2 WS FH o ¥ FA oA, FHo]H v JH7] 11'5:% AR AV g ol

(]
a.
2 d

o)
3

venv & HA L.
virtual machine (7}3 7174)) £z Egojvto g Ao H AFE]. sto] o 7H} 7| A= o] E I = Aot e 7t
25 o= n=g AP

Zen of Python (s}o] A 7) Tho] A T A1) Qele} BHSe] B2y

B, Aol 2 ol sl ot AR o] £ ol
AUth o] 2L U3}y ZEEEA “import this”E g3

EE N
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o] A" A= reStructuredText A0 A ThEo] X o2, gto]x APAE sl SHs] A 24 A8 7]
Sphinx & AR5 U th

A A Q) o] 2 913 £ 0 ML slol A A &} npR A 2 A Ao 7 AP BALRLe] =8 Ut 7] ods
Althd, Zhof W o] o) 8 A K 3= reporting-bugs 3| 0] A & F Al 2. M2 AEE 7\]'?(]'% A 29
ek

S B0/ Be BAE =dUG
* Fred L. Drake, Jr., 92 sto]H A A = 3o 2 o)A w2 Zrl=9] 27}
« reStructuredText 2} Docutils 29 EE Y= = Docutils ZZ A E,

* Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

W
—L
A
o
%
ruE:
_>a
()
ok
rot
X
il

e Abgho] sholHl Ao, spol £ gholHejg] ¢ polH A A 7l F T 7)o xpe] FE A QA
B2 22 glo] A A u Z 3] Misc/ACKS & Z23AAA L.
stolo] o] B AYAE ZHA A AL sho| W AFYE Y d83 7o 4t — ZARE Y o
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apPENDIX C

>

oA A} 2ho] Al

|"..|.4

C.1 2ZEY o] Ia}

glo] {2 ABC2l= A ojo] T A A2 A v E 2= 9] Stichting Mathematisch Centrum (CWI https://www.cwi.nl/
ZFZ) 2] Guido van Rossumf] 2] 3] 1990 d o] Z4lof| ThE o] HE U T Jol o= o2 AFFE2] B2 33 o]
=95 94 B, Guido= shol 2] 72 A 22 ol 912 vk

1995, Guido+ Virginia 2] Reston Oﬂ ¢l += Corporation for National Research Initiatives(CNRI, https://www.cnri.
reston vaus/ 22) o A1 sho] A 2 A% 3L, o] ol A o] ] M A2] 42 £ o] F A LT

20004 5 %_J, Guido 2} -‘3]-01 é‘ﬂ Al 7] 9HEl 2 BeOpen.com 2. 2 & 7 4] BeOpen PythonLabs 2 A A5 Ut &
2 3} 104, PythonLabs & -2 Digital Creations( 3 A} Zope Corporation; https://www.zope.org/ FZ) 2 %754t}
2001 4, Jlr W Az E %] 01 A 2 (PSF, https://www.python.org/psf/ ZFz) o] A g5 & th o] ©Al = gho] A
#A AA Qe 2rotEs 585 A H vl F e 24 Ytk Zope Corporation> PSFO] £ 3191 9 U T}

B E JolH vz T2 T /\/\‘Q 141:]- (F7N &2 Ao "8 A& https://opensource.org/E 2 84 /\]
). AP 02, TR (A8 AR L ohduiTh shol 7 W B2 GPLI} T3 UTh oele] Bt ohe
W EFe 2 ore Atk

EEIEC IR E§A [ GPLEEN

09.0~12 | n/a 1991-1995 | CWI yes

13~152 |12 1995-1999 | CNRI ves

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 2.1+2.0.1 | 2001 PSF yes

212 2.1.1 2002 PSF yes

2.13 2.1.2 2002 PSF yes

2.2 o] 2.1.1 2001-& 2] | PSF yes
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Z3: GPLY 238dH =
2ol 4l = GPL} 2]
53 gho] fl = Tho] W}
ek,

2] 7} GPLE slo] W& Wl 23t
WS 3 anz EA du
PL 3ol &3 8 Th 2 2 ZE 0] & AFT

4>l
o2
i glo

Guido®] A = 5}o] o] Wj 2 E 7H5 57 THE B 95 AR AAE A A=Y T,

C2 sjol ol A A5} A T A18517] §1 o] & ok

glo] W A Z E Qo] 2} A A= PSF License Agreementol] Wk} gfo] Al A 7F Fo gy th

stol M 3.8.6 5 €], A A 2] oA, Ze|H A 7|} T == PSF License Agreement 2} Zero-Clause BSD license®l|
o127} ot L .

Shol o] B A% 4= ofol i THE ehol Al 7}

= QRS ;ﬁ]l
2Eoh @ JAE Uk ol 3t elo AlAg) Ben B S
FRIA

3 eol Al 2o 5

cBhol Al A E
Z3d a2z E o] th gk ghojdls gl

=2

of ol

ot

A

e e

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.9.19

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

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

3.9.19 software in source or binary form and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 3.9.19 alone or in any derivative
version, provided, however, that PSF's License Agreement and PSF's notice.
—of
copyright, i.e., "Copyright © 2001-2023 Python Software Foundation; All_
—~Rights
Reserved" are retained in Python 3.9.19 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or
incorporates Python 3.9.19 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee.

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

—Python
3.9.19.

4. PSF is making Python 3.9.19 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION.
<~>OR
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WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT..
—THE
USE OF PYTHON 3.9.19 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.9.19

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.9.19, 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 3.9.19, 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.
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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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C.2.5 ZERO-CLAUSE BSD LICENSE FOR CODE IN THE PYTHON 3.9.19 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.
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C.3.1 W24 E S| ~F

_random EE-2 http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html o] A W &
e Feo 7Rt =5 XYL 22 ddl =9 A4S IdE 7 Ad Ytk

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)

C.3.2 27

socket EE2 getaddrinfo () 9} getnameinfo () & A&t} o] &2 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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C.3.3 8] 7] 2A Au]|A

asynchat¥ asyncore RE-2 th53} 22 £ A 233t

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.34 F7] &=

http.cookies REX Tha3 -2 £ A& 283 th:

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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C.3.5 A3 >3

trace REE 0h3} 22 39 AYL TFHUTH

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 %! UUdecode &5~

B ES O T 7 AE ERYTH

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
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version is still 5 times faster, though.
- Arguments more compliant with Python standard

C3.7 XML 94 =2 X# $&

xmlrpc.client B2 53 22 7o A2 233Ut

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 8F 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 3] o] 2] Tla] T}g7} 2 Fo) AL =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}4 Python/pyhash.c o+ Dan Bernstein ®] SipHash24 &1 2] & 2] Marek Majkowski 2] & o] ¥ 3}%] o]
U T ol 7ol & e} 22 o] Ea5 o YU Tk

<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

ofr

C double &} 21 7+e] ¥sHS C &< dtoa ¢} strtod & A& 3= 319 Python/dtoa.c & @A http:
/lwww.netlib.org/fp/ ol Al A& 4= 9l+= David M. Gay2] 22 o] 52 Zt oA I = 5 U Th 2009d 39
16dol 2 A8 spdof= th3 7} 22 A2 2 golAla F A 7F £31H of sy th:

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

*

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

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

* % o

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

* % 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

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available by
the operating system. Additionally, the Windows and macOS installers for Python may include a copy of the OpenSSL
libraries, so we include a copy of the OpenSSL license here:

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)
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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 U 5 ——with-system-expat & FAFA &= 3, £ expat 22 AHES AR5} o]

dEgyn:

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 U E ——ywith-system—1libffi & AR &= 31 34 libffi &

Weg
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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

21ib B Al 2 E o A A H 2lib W o] L1 @ 25 o] A M=o A8F 5 §low, 3 glib 4 AR

Ag3te] WEH U T

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
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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 Y E=E ——-with-system-libmpdec & T4 3}X] &+ F, Z3HH libmpdec 22 AFE S

ALgste] e o

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

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

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

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

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

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

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

C.3.18 W3C C14N H|2E 2~ ¢|E

The C14N 2.0 test suite in the test package (Lib/test/xmltestdata/cl14n-20/) was retrieved from the W3C
website at https://www.w3.org/TR/xml-c14n2-testcases/ and is distributed under the 3-clause BSD license:

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,

(TH& ST Aol A1)

C3. =%

i
By
&
(m
:‘_‘2’
2
&
)
ok
i)
-
x
[
N,
o>
r o

115



https://www.w3.org/TR/xml-c14n2-testcases/

Python Frequently Asked Questions, = x] 1] A 3.9.19

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

this list of conditions and the following disclaimer.

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

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

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Copyright © 2001-2023 Python Software Foundation. All rights reserved.

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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