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The latest stable releases can always be found on the Python download page. There are two production-ready
version of Python: 2.x and 3.x, but the recommended one at this times is Python 3.x. Although Python 2.x is still
widely used, it will not be maintained after January 1, 2020. Python 2.x was known for having more third-party
libraries available, however, by the time of this writing, most of the widely used libraries support Python 3.x, and

some are even dropping the Python 2.x support.

122 00000000 PythonOOOOoOooooQg

ggboboooboobboobooboooboobooobooboooboon

Python 0O DOOOUOUOOODOOOUOOOOOOOCOOO0OOODOOOUOOODOODOOOOO LinuxkOOO
gogboobooobooobboobooboboobooboooboobbooboobboobo

comp.lang.python 0000 0O00000000000000000 PythonOOOOOOOO0O0O0O0O0O0O0O00O
ooboooooooooon

123 Python OO OOOO0OO0OO0OO0OOOO0OOOOO0O0O0OOO

Python DO ODOO0O0ODOOCOO0OOCOOOO https:// www.python.org/about/success 1 000000000
past Python conferences 00 0000000 O00DOOOO0ODOOOOOOOOOOOODOOO

0000000 PythonOODODOOODOQO the Mailman mailing list manager O the Zope application server 0 O
O0O0ORedHat 000000000000 LinuxOOOODODOOOOOODOO0O0O0O0000000O0O0OO
0000000000000 0oo0odon PythonO0OO0OODOOOOOOD PythonOODOOOOODOOO
0 O Google YahooO LucasfilmLtd. DO OO OOOO

1.24 00 PythonOOOODOODODOOOOOOOOOOOO

Python Enhancement Proposals (PEP) https://www.python.org/dev/peps/ D 0 0O OO0 0O 0O O OPEP O Python
0doOd0O00o0O0dDO00O0000DO00O00O00U0O0O0O0DOO0OOobO0ODOOObOOO”Python XY
Release Schedule” X.Y OO OODOODOOODODODOOOOOOOO)ODOOoDOoOoOooOOd

0000000000 the python-dev mailinglist 0000000000

1.25 Python O OO OOO0O0O000O0O0O0O0OO0O0O0O00OO0O0OOO

0000ooooooo00000ooooDoooo00000oooo0 python0O0000D00OOCOOOOOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gbooooocoooooobooooooooOoobobOooOoboOoboOooOoobOOobOobOOoOobobOoboooooboOon
00 PythonOODOOOOOOOODODOOODOOOO0OOODOODOOOOUOOOODOODOOOOOOOODOO
oono

gooooobooooooooooobooobo0oobbo0oooDOooooOooooOooOooOo0oO PEPSODO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon

6 0 10 00 Python FAQ


https://www.python.org/downloads/
https://www.python.org/dev/peps/pep-0373/
https://www.python.org/about/success
https://www.python.org/community/workshops/
http://www.list.org
http://www.zope.org
https://www.redhat.com
https://www.python.org/dev/peps/
https://mail.python.org/mailman/listinfo/python-dev/
https://www.python.org/dev/peps/pep-0005

Python Frequently Asked Questions, 1000 3.6.9

oooo

1.26 Python O OO O0O0OO000OO0OO0ODOOO0OOOOOOOO

ooo

00000000000000000000000O0PascalDCOC++ 0000000 Java0O000OO0ODODO
0000000000000 ooooooooooooDO PythonOOOOOOO0OO0OOOOOPythonO
gooboobobobooooooobooboboboboboobobooboobDobDoboboboboboooo
oooooooo pythonOOODOODOOOOOOO0OOODOODOOOOOOODODOOOOOOOODOO
goooooo0oo0oOooOOoooOoOg pythonOOOOOODOOODOODOODOODOODOODOOO
ggbooboooboobbooboobobooboobooobooboooboobobobo

gobooooboooobooooooOooOooOOoOoOobOOoOoO0OoOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOonon
gobooobooooooooooboooobooboOooboooooooooooooooooDoDoboOooboboOooon
gobbodooobooooboooooooOoooOoo0oobooobooooooooooOoOoobOoOOoOoOoboOooon
gobooooboooooboooooobooooobooOooboOooooooooooooOoooOoDOboOooboboOooon
gobooooood

Python 0O OOOO0O00OOCOO0O0O0O0COOOO0OPythonOODOJavaOOOOOOODOOOOOODODOOO
gooooo oo oooooobobooooooooboobooboooobooobooboooboooooon
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
oo0oooOoo0ooooocOooooooOooooOoo000o0 pyGameOOOOOOOOODOOCOOOOO
gobooooooooooboooboooo

PythonO0OOOOOODOOOOOOOOCOOOOOOOCOOOOOCOOOOODOCOOOOODOOOOO
goboooboooooooooboooobooooboooooooooOoooooDoooooDOboOooDboboOooon
gobodoooboooobooooobooOooobooobooooooOoooooOoOoOoobOboOoobooOoOoOn:

>>> L = []

>>> dir (L)

['"_add__"', '__class__', '__contains_ ', '__delattr__ ', '__delitem_ ',
' dir__ ', '__doc__', '_eq ', '__format__"', '_ge__"',

' __getattribute__', '__getitem__', '_gt__ ', '__hash__', '__iadd__"',
' dmuwl_ ', '__dinit_ ', '__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:

(Jooooooo)

1.2. 000000 Python 7




Python Frequently Asked Questions, 1000 3.6.9

(Cooooooooo)

append(...)
L.append (object) —-> None —-- append object to end

>>> L.append (1)

>>> L

[1]
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22 0000

221 00000000000 UnboundLocalError0 000000 ™

0000000000000 000O0000000000000000000000O00 UnboundLocalError
gobooobooooboooooon

goood:

>>> x = 10

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

>>> bar ()

10

goboooobogoobog:

>>> x = 10
>>> def fool():
print (x)
1

X +=

0 UnboundLocalError 0 0 00O

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

gobodoooboooobooooooooooboooobooooooooooooooooooOooobooOoon
0000000ooooooooooooooOO0Ob0fool 00000 xO0O0O0O0O0O0O0O0O0O0OOOOODODOO
g00o0o0obO0o0obo00ooO00D0o0oO0o0b00O00D0oOD print(x) DOOOOOODOOODOODO
gobbooooooooooooboOoooooo

gogoboobuoobbooboobboobuoobboooboobboobog:

>>> x = 10

>>> def foobar():
global x
print (x)
x += 1

>>> foobar ()

10

ooooooooo(@uooooooooooooOooooooOooooooOooOo)oooooooooon
gobooooooooooooboOo0oooooooooOooDbboOooooOoOn:

>>> print (x)
11
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gobo0obooob0ooodgonbfod nonlocalddbOOOoOOoOoOOooooOO:

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

222 PythonOOOOOOOoOOooooooooooooooOO

Python 00000000000 COOO0O0OOOOO00ODODOO0ODOOOOOO0ODODOOODOOOO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon

goboodbodbbooboboooboobbobbobobuoobuoobbbobobOodl global o
gobooboobooboobobo0ob0obuobobo0obo0obDo0obOobOo0Ob global DD OOOODOO
U0 globalO0O0O0O0OOO0O0OO0DOODOOODOOOOOOOOOODODOOOODODOOODOOOODOO
gboobobooobobooooboobobooooboboboboooobobbo0oboOb0bOn global
gogbobooboobboon

223 000000000000 DODOOOO0OOOOOOO00O0OO0DODOOOODOOOOO

foor00O000DO0OOO0OODOOO0ODOOO0ODOO(@UUOOOUOOO)ODDOOODOOOO:

>>> squares = []
>>> for x in range(5):

squares.append (lambda: xx*=%2)

000 x«»+x2 00000 S5S0000000C00DC0O0ODOOO0ODOOOODOOOODOOODOOO o01040
slledbUbObOOOOOOODLOODLDODODOOOOOOOOODOLOD 1eb0DbOOOOOODOODOO
gog:

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

ggbbxdooboobobooboooboobboobboooboobboobbooboobboobo
gooooooobooboboboboboboboboboboboboboboboobooLOD xb0 40000
gobooboobioO 4x+x2000 1e00000DO0O0DO0 xOODOOODDOODOODLOODODO
gooboboboooooooboobobob:
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>>> x = 8
>>> squares[2] ()
64

gooooooboobooobooo xgobooboobbobobooboobboobooboobo
gooboooboobo:

>>> squares = []
>>> for x in range (5):

squares.append (lambda n=x: nx*2)

ddUn=x00000bbb00ooobbbOb00o0 nobbboobbbbboobbbobooo b o
goo0opooOd0bOoO0U0 xOooOoOooOoOoO0ooDOoO0UOoDbOO0l10OboOoUoooOonoobO obOogoo20O
000 1030000 20000000000000000000000D0000O0OO0OOOOODOOOO0O
goooobobo:

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

gooooobooobooboobboobuoobbooboobbooboobboobo

224 0000000000000 O0O0O0ODOOOODOOOODOOOODOOO

000o0ooooo0o0ooooooo0o00oooooo000ooooDooo00 (OO0 configOd cfg
goooo)ooooooooooOoooOoooOooboOoboOoboOo0oOo0oOooooOOoUoDoobooboOoo
gooooooboobooobooboobobooboobbooboobbooboobbooboobo
goobobobobooooooooooboboboboooooboooboobobobobobon:

config.py:

x =0 # Default value of the 'x' configuration setting

mod.py:

import config

config.x = 1

main.py:

import config
import mod

print (config.x)

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
goooooo
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225 000000 import 00000000000 OCOOOOOOOOOO

U000 from modulename import 00000000000 OO0O0OO0OOO0OOODOODOODOOOO
O000OO0OOlnter0000OD0OODODOODOODOOODOOOODOODOOO

gooooobooboooboobooobobooboobDbooboobbooboobbooboobo
goobooboboboooooooooobobobobooobooobooboDoboboboboboboooo
gooooooboobooooboobooobobooboobbooboobbooboobbooboobo
goooooboo

gooooooooboooboooooooobooooooo:
1. 000000000000 -0 sysdosOgetoptOre

2.000000000000000000 (Python O site-packages 0000 0000000)-0
mx.DateTimed ZODBO PIL.Image 00 O

3. 000000000000

0000000000000 00000O000O000D00000O00O000DO000Ob000D0O0DGGordon
McMillan OO QOO :

O00D00000D000000 "mport<module> 00000000000 O0D0OOOOOODOOOO
0000000000000 0pDooooooooooooooonO (from module import name”)d O
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
Jooodoooooooooobobobobobooobobodddoooooooooo

gbobooboooobooboobooooooooooobobooobooOoobooboooobooOoboooooooDoOon
gbobobooooobobooooooooooobooooobooooooooboboooboooooonoan
gobooooboooobooooooooo

gbobooooooooobobobooooooooooboooooobobOoboooooooooonogn
gbooooooboboooooooooooooobooobOoobOoOooOoOoOoOoOoboooboboOobobooboooon
goboooooooooooooboooooboo0ooboooooooooooooDoOooooDoOoDOooDboboooon
ooooo

000000000 00ooo0oooo0oDo00oDo00o0oo00ooo0ooooooooooDoooon
gopbooooooOoooooOoooOo0ooOoO00oDbDOo00obDOooUobOOooUOoDOoOoOoDOoDOooDoOooo
joodoo0ooo0doo0oo0oDo0oo0oo00o0o0ooDoUooo0ooOoooooooooDUooooon
gooooooooooooOooboobOoOooOooOobOoOoOoOoOoOoboOobOobOOoOoOoOobOoOoOooDOoDOon
gobooooo0ooOooogoOooOoO0U0ooOoO0U0DOO0U0UOOO0U0OOOoUOoDOoODOoO0oDODOoOoDoOOO
gobooooooooooooooOoooOoO0ooDbOo0oooOooooOooooOoooooDOoDOooDboboOooon
sys.modules 00O 0O0O0OO0OOOOO0O

226 00000000O0OO0OOODODODOOOOOOOOOOOOOO

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

return mydict

gboooboobobobobU0O0Omydict 0000000 DOODOO0O00O0DOOfoo () ODODODO
U0 mydict DODOOO0O0O0OD0OOD0OO0DO0DOO0D0OO0O00O0O0OOnydict000000DO0ODODOOO

gooooobooboooboobooobooboobDbooboobbooboobbooboobo
goboooooooooboobooboobooobooboobobooboobobobOoobboOoon
gogbooboooboobooobooboobbooboobooobuoobbobobooboobboob

gbooboobooboboobobdbNenedgooooooboobooboobooboobooboooooooon
goboooobooboboobooboooboobooobooboobboobboobboobo

gobocoooobooooobooooooooobooooOooobOOoOoOO0oOoOo0oOoOoOoboooboboOoboboOobooOooon
0000OONoneOOODOOOOCOOOOOOOOOOO NonedOOOOOOOODODOODODOODDOODOO/
00/00000000000000000000000000A0:

def foo(mydict={}):

gooo:

def foo (mydict=None) :
if mydict is None:

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

goboooobooooooooobooooobooooboOooooooobooooooOooooOoDOboOooboboOooon
gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
0000000000000 "memoizing”’0000000000000000:

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

return _cache|[ (argl, arg2)]

# Calculate the value
result = ... expensive computation
cache[ (argl, arg2)] = result # Store result in the cache

return result

gobooboooboobboooboobboobobooboobboobuoobboooboOon
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227 000000000000 DOOO0OO0OOO0OOO0O0ODOOOOOOO0OOOODOOOOO
gooooog

00D0O0O0DO0C0O0D0OD0O0D «0O «+«000 (specifiery 000000 0O0OOOO0ODOOOODOOOO
goboboobboobuoobboobooboobobuooboobbobDbuoobboobD 0 xxbOooboo
gooooboobon:

def f(x, ~args, =**kwargs):
kwargs['width'] = '14.3c"

g(x, =*args, xxkwargs)

228 00O oOooOOoOoOoOoooooO?

000 (parameter) 000000000 0O0O0O0OODODOOO0O0O0O OOO (argument) DOODOODOOOO
JoooooDoooooooooooooooDoooooooooooooooooooooDoooooon
00o0DOO0bOobOOoooooDoo:

def func(foo, bar=None, xxkwargs):

pass

SfooO barO kwargs 0 func 0000000000 funcO0000O000O00DOOOO:

func (42, bar=314, extra=somevar)

420 3140 somevar d 00000000 0O0O

229 00 list’y oooooo list’x oooooooooo?

ggbobooobooboboobog:

>>>

=[]
>>> y = x

>>> y.append(10)

KOROKROX

>>>
[10]
>>> x
[10]

ooboydobOOOOO0ODOO xOOOOOooOoOoooooooooOoOoooboboooo
oooooooooo2000000000:

1) 000000000000 00O00OooO00oooooo0ooO0d0 y = xO00OOODOOOODOOOO
gboooooo -00b xoooboooboobooobooooboobooboo ybOoooo o
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ooooooooooooooooo(@obooboooOo)booooboO0O0 xOoyOOOOOOOOOO
ooooooo

2) 0000 mutable 000 00000000000000O0O0OO

append () DODOOOOO0OOO0O0OOCOOOOODOOOOOOCOO (100 [(1000000D00O0O0DOOOOOG
googbobobooooooobooboboboboobooobooboDb r1o]Jjooboboboo

gobb xobooooooboobog:

>>> =5 # ints are immutable
>>>

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

XXX
Il

>>>

>>> y

o0bDOo000DO0 x0OyOoOoOoOQOOOOOOOODOOOOOOO00 immutableD0O000 x = x +
10000 s0000000000000O0OODOODODODODODODOODOODO B0 0000 xO000
00000 @O0 x0000ooooooooooooooO)oooooooooooo 20000000
0{@ooeOs000oooo20000000000000000 xO00D0 e00OO0O0O0O0O0O0O0VY
OsO000gooooo)g

0000 (@O00 y.append(10),y.sort ())000000000000000000000000 (O
00Oy =y + [10],sorted(y))000000000000000OPython00000 (000000
0000000O00O0O0O0)000000 20000000000000000000000000000C
0000000000 NeneDOOOOOOOOOOOOOO0D0O00OD yO0OOOOODOOOOOOOOO
y.sort () 000000O0O0O0OOOOOD NoneOOOOOOOOOOOOODOOOO0O00000000O
000000000000

gooooOoooooooOoooOooDbDOoobDOoboOoOoO0oOoDbDUOoobDOobobOOoO0O0:DOobobOOoDOooo
000 +=000000000000000000000D0O00O0 (a-14ist += [1, 2, 310 a_list.
extend ([1, 2, 3]) 0000000000 a-list 00000000 some_tuple += (1, 2, 3)
O some_int += 10000000000000O000O)O

gooood:

000000 0OD00OD0O0ODOO (1ist,dict,set,0)000000D0O0DOOO0ODOOOOOOOOOO
goooooooobooobobobbbboooboooooobobobbbbbbbbbbooooooogo
gooo

- 000000C00OO0DOO0ODO (str,int,tuple,0)0000D0O0O0O0ODOOOODOOODOOOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
gboooooooogo

200000000000000000000D0O00DO0O00O0O0O0DO isOO00000000O00 id() O
gooog
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2210 000000000 (OODO)ODODODODODODOOOOOO

0o0o0oo0OpPython OO0 0oOoooooooOoOoOoOoODOODOODODOODOOODOOODODODDOO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon

gogbbooboobbobobooboobb

)ooooooooooooooo:

def func2(a, Db):
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

x, v = func2(x, vy)

print(x, vy) # output: new-value 100

ooooooooooooboboooo
2y ooooooooooooOoOoOoOoOoOoOOCOoObOoOODOODbObObbOOOo

3)) 0o0000oo@Ooooboo0ooooO0)0o0oooo0oooo0oDoO:

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

print (args[0], args[1l]) # output: new-value 100

4) 0000000O0oOgooooooo:

def func3(args):

func3 (args)

print (args(['a'l, args['b'])

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

5 0000000000000000O0O00O00ODOO0O:

class callByRef:
def _ init_ (self, =xxargs):
for (key, value) in args.items():

setattr(self, key, value)

def func4 (args):
args.a = 'new-value' # args 1is a mutable callByRef

args.b = args.b + 1 # change object in-place

(@ooooooon)
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(Cooooooooo)

args = callByRef (a='old-value', b=99)
func4 (args)

print (args.a, args.Db)

gobooboobobooboobobooboobboon

00000000000000000000000000
2211 Python OO 00000000000 0OODOOO
0000000000:00000000000000000000000000000000000000

O0D0axx+p 0000000 £(x) OOO0OO linear(a,b) DO00O0OO0O0OO0OOO0OOCOOOOOOOO
ogoood:

def linear (a, b):
def result (x):
return a » x + b

return result

goboooboocoobooooboooon:

class linear:

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

def _ call_ (self, x):

return self.a » x + self.b

goooooobgod

taxes = linear (0.3, 2)

OO0D00OOtaxes(10e6) == 0.3 x 10e6 + 2000000000000O0COOOOOOODOOOO

goboooooboooboooboooooboOooOo0oOooOoOoobOOoOoOO0OoOo0oboooboboOoboboOobooon
obooooboooooooooobooboooobobooobooooooooooooooDoog:

class exponential (linear) :
# _ 1init__ inherited
def _ call_ (self, x):
return self.a » (X *+ self.b)

gobboooboooobooooooocoobooOooboOoooo:

class counter:

(ooooooo)
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(Cooooooooo)

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

O000Oinc()Odec()0Oreset () DOOOOOOOOODOCOCOODOOOODOOOODOOOOO

2212 Python OO OO0 O0oooooooooooooOoOd

00000000 copy.copy () O copy.deepcopy () 0000000000000000O0O00000O
000000000000000

gogbboooboobboboboobbobbooboobD copy()y OOODOODOO:

newdict = olddict.copy ()

goboooboooooooooboooon:

new_1 = 1[:]

2213 00000000000D0ODODODOOOOOOOOOOO000

gboooobooboobobobod xdbdir(x) OOOO0O0OO00ODOO0O0OO0ODOOOOCOOOOOOOO0
oobooobooooooooobooobooOooooon

2214 00000000 OoOoOoOoOoOOoOOO0OO0OOOOOOOOOOOO

gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
goboooboobbOoobOdefl classO00obogoobooobooboboobobOoobbOoboogon
gooooboboboon:

>>> class A:

pass
>>> B = A
>>> g = BY()

(ooooooo)
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(Cooooooooo)

>>> b = a

>>> print (b)

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

<__main__ .A object at 0x16D07CC>

goboooboooooooobooooboooooboooooOooooooOoobo BOoOoOooooooon
oo0oo0ooooo0oO0 AO0O0OOOCOOO0OOOOOO0OO0OOOOOO0O0OOOCOOOOODOOOOOO0O0
0000000000000ooooo0 a0 b000onoooooooooon

gbobooooooobdobooooooooobodoboooooooobobobooooooooonoan
goboooooooooooobooboobooooboooooooooooOoobooooooon

comp.lang.python O O Fredrik Lundh OO 000 0000000000000 00O0O00O0O0OO:

000oo00ooo0oo0oO0Do0oU0oDoO:0D00(@MUU0DOO0O0)D00oDoDO0ooOoooDoooon
gooobooboooooboobogobob -oboooboboboboobobooooobobobobooDbo
g0(@UObooO)oooo(@ooOooo)booogboooUoooogooooOooo

...... gobodoobooooooooobodooboooobooooooOoooooOooOouoboboOoobooOoo
ooo

2215 0000000O0O0OOOO0OO0OOOOOO

0000 PpythonOO0OOO0O0O0O00O0O00O0O0O0O0O0O0O0O0O0O0O0OOOOO:

>>> "g" jin "b", ngn

(False, 'a')

goboooboooooooooboOobobooOooooOooOoOobOboOoobooOooooog:

(llaH in "b"), ngn

oggoboobod:

"a" in (Hb", llaﬂ)

gooooooDoOoO0 (=0+=00)000000DO0O0OO0OO0OCOODOOUODO0ODOOOOOOOOODOOn
gooogooo

2216 CO "’ 00000000000 DOOOOOO

gogbobooboobbooboobboob:

[on_true] if [expression] else [on_false]

(ooooooo)
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(O0ooooooooao)

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

0obDo0o0oooogo2500000000000000DODO00O0ODO00O0ODODO0O0DOOODOODOOOn:

[expression] and [on_true] or [on_false]

obobooooooooboooboooooobodbonrue00000O0O00OOOOOOODOOOOOOCOOO
goboooooooooogooo ... if ... else ... 00000000000000O

2217 Python 0000 0000000000000 OOOOOO

000000000000000 lambda U000 lambda 0000000000 0OUIfBartelt 00000
ooboooooogn:

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 Fibonaccl numbers
print (1list (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, 1=1IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+ty,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,vy,k, f: (k<=0)or (xxxt+tyxy
>=4.0) or 1+f(xc,yc,x*x-yx*xy+txc,2.0xxxy+yc,k-1,f):f(xc,yc,x,vy,k,f):chr(

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

# /o /] | |__ lines on screen

# v 1% | | columns on screen

# | \ \ maximum of "iterations"

# \ \ range on y axis

# \ range on X axis

ooboooooooooo
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23 00000

231 00000000000ODODODODOODOOOOOOOOOO

oooooOoooooo0o0oooooooOoo o0 > (@OOO0O0DOOO)D0O000000O0O0O0000
00 ’0o0oooo "ior(@oooo»e’)oooooooooooooooon:

>>> a = 0010
>>> a
8

oooooooo0ooooOooboooooooo oo (@Uuoooo0oo)boooooooooooo
0000000000000000oooooooodPythonOOO0OCOOODO:

>>> a = 0xab
>>> a

165

>>> b = 0XB2
>>> b

178

232 00 -22//100 8300000000

ooooooooooooooooocOoobo cooooooooO0i s« joi0oo00oO0oooOoO0o0OoOo0O 4
// 300000000

i s jO0OjO000CO00O00OO0O00DOCOCO0OO0O0OOCOO0O0;0000O0O0O00O0DOCOOOOOOODOOO
000ddi & jO>= 00000000000000 10000000DOOOO20000000000A0O
oob-190 % 12 == 20000000000-190 % 12 == -l00000000O0COODOOCO

233 000000000000 OOODOOOOODOOO

go0o0oboOoobOooooboOoD int() O0D0O0OD0O0O0ODO0OO0O0ODO0ODOODO0O0 int('144) ==
1440000000 float () UUODOOODDOODOODDOOD float('144") == 144.0000

goooOoobO0boD0o0o0ob0o0ob0b000b0O00b00O0D int('0144') == 1440 int('0x144")
U valueError 00 0OU0O0O0ODO int (string, base) UOD0OO0O0O0OODOOOO0ODODOOOOODODOO
0000000 int('0x144', 16) == 32400000000000000000000 PythonOODO
g0bDo0o0oooooOooog oo 0bobooooD’x’ oooooooooooo

gobobooobboobbOoobbDeval () DOO0DOO0ODOOOO eval () ODOOODOODOOOO
000000000000 oDOD0U00oO0DODOOOCoDO0OO PpythonDODODOOOOODOOOODOO

23. 00000 23




Python Frequently Asked Questions, 1000 3.6.9

obobooboooboobooooooooobdobodboboonnf _Amport__('os') .system("rm —-rf
SHOME") DO00O0O0O000O000O0CO0O0DOC0OO0O0

eval () U000 PythonOODOOODOO0D0O00O0OO0O0O0D0OD0O00O0DB0O0O0O eval('09")y000O0ODO
000000PythonO COOOO)OOOO0ODO0ODO0O0O0O0OOOOOOO

234 0000000000 O0OOOOOOOOOOOOO

0000144 00000°’14400000000000000000000000O00000 str() 00O
gooobobobobbobobibobobobOo0obODb hex() Uoct()y OODODOOODODODO
0000000000000 0OO f-strings 0 formatstrings 0 0000000000000 O0O "{:04d}".
format (144) 0 '0144' 0000 "{:.3f}".format (1.0/3.0) 0 '0.333'00000O0

235 000000ooooooooooOoOoooOoUOoOooooog

goooooboobbooooboobooobooboobDbooboobbooboobbooboob o
000000000 00DooOoO0OOdUnicode 000000000000 DOOOOOOODODOOOOOODOO
arrayd0o000 io.StringIOUO0OO0O0OOOOOO0OOOOO:

>>> import io

>>> s = "Hello, world"
>>> sio = i0.StringIO(s)
>>> sio.getvalue ()
'Hello, world'

>>> sio.seek (7)

7

>>> sio.write ("there!")
6

>>> sio.getvalue ()
'Hello, there!'!

>>> import array

>>> a = array.array('u', s)
>>> print (a)

array ('u', 'Hello, world'")
>>> a[0] = 'y’

>>> print (a)

array ('u', 'yello, world')
>>> a.tounicode ()

'yvello, world'

236 000000000 0DO0OOODODOODOOOOOOOOOOOOOOOO

gobooooooooood

e J0ObOO0DLOODDOODOUOODOLOODOODDLDOODDOUOODLDODODDOODLOODDOUODLOO
gboob0oobobobobooobobob0obobiboDb caseb00DbOoOOoO0obDOOOODOODO
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oooooooood:

def a():

pass

def b():
pass

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

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

0000000 getattr() OOOOO:

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

000 getattr() DODOOO0OOOOCOOOOOODOOOCOODOOOOOOCOOOOOCOOOOO
ooo

cooobooooboooooooOoOoOoOoOoOoOboOoOobooOoOon:

class Foo:
def do_foo(self):

def do_bar (self):

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

£0

e locals () Oeval () ODOOODOOOODOODOO:

def myFunc () :
print ("hello™)

fname = "myFunc"

f = locals () [fname]

£0)

f = eval (fname)

£0)

O00O:eval () OOODOODOODOOOODOOOODOOODOODOODODOODOODO
gbooooooboobobobobooobogoobobobobooooboog
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237 00000 ooooooooooO PerlO chomp()DOOOOOOOOOoooQ

S.rstrip("\r\n") 0000000 sO0OO0OOD0OOOOODODODOODOODOOODOOODOODOODOOD
000000000 00000 sO0o0oo0ob0o00oooobo0o0ooobooo0o0oooobooooooooa
oo:

>>> lines = ("line 1 \r\n"
H\r\nll
"\r\n")

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

'line 1 '

gboooobOoooooooOooobOoOoOobo0oO0oOOoOoOoboOobOO0OO0DbOOs.restrip() OOOODOOOO
gobooooood

238 scanf() 0 sscanf() DO O OO0O0O0O0O0OOOOO

ggbobooboobboon

gobooobooooOoooOooOoobOOoOob0obOOo0oOooOoOOoO00oDbbOOn split() OOO0OOODOCOOOO
000ooobDo0oDooDoO00o0o0ooOgn int() O fleat () UOOOOOOODOODO split()
000000og »sepr00b0O0OD0OO0OODOODOOOOOOOOOOOOOOOOOOOOO

000000D000DO000o0O0nocCO sscanf () 0000000000 DOOODOOODOOODOOOO
gooo

2.3.9 ’UnicodeDecodeError’ O ’UnicodeEncodeError’ DO OO0 OO0 OO

unicode-howto D0 00 O0OO0O0O

24 00

241 0000000000 DODODOOOOOOOOOOOOO

goboooboooooooooooooboooobboooooooooooooooooogon:
- 000000 PythonOOOOOOOOOOODODODO FAQUO CPython OO DODODODODOODO

- JO00O0O0O0DODOOCOOOOOOOODOOOCOOOOO0OOOOOVOOOCOOOOOOOOOOO
ooooo

- J000O00O0O0O0ODOOOO0OOCOCOODOOOOCOOODOOOOOO0O0O0O0O00 (profileO
goooooooooooo)o

- J00000O0O0DOOOCCOOOO00000O0O0O0ODOODOOOCODOO000 (timeitO000O0DOO
gooooooo)o

26 020 0000000 FAQ




Python Frequently Asked Questions, 1000 3.6.9

-J000O0O0O0OOOOOOODOOODOOOOOOOOOOO@OODOOOOOODOODOOO)
cooboooooooooobocobobooOoooon

Ooooo0oO0OPythonOO0O0O0O0O0O0O0O0O0OOOOODOOODODOOOOOOOOOODOODOODOOOOO
goboooobooooooooobooooooooobog:

- JO000O0DOOOOOO0OOODOOCOOOOOOOODOOOOOOOOOOO@@OOOOOOO
ooooooo)oooooooooooooooooooooo

0000000000000 0O0O00Obltin-typesd collectionsO0000000O00O

e JoooooobbbobbbbbbbooooooooLobbobbbbbbboboooooooo
oco@ooooooooboo)booooobo0oOoooOoboO0oooOooOoobOoOooOoDoboOooobo coo
gboboboooboobuobobobboobobubobbon 1ist.sort () OOOOOOODOO
sorted() DO00O0OODOODODOO (DCOOO0OOO0OOO0OOOOO sortinghowto DO OO OOODODO)O

cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ogooooooooooo(@uooooooooooooOo)oooboooooo

pure Python 00 0000000000000 O0O0OO00OOOOOOOOODOOOOODO Cython O OPython O O
000oooooooOoo CO0oOO0U0U0UUoDoOooDoOoOooOOOoUOOUDOOoOooOOCCythonOOOOO
00 @ooDooooooooo)yDoooooooooooooooooooocoooooooooon
00000000 writeaCextensionmodule 00000000

Ooo:

O00o0o00dups000000 wikiDOODODO

242 1000000000 O0OODOOOOOOOOOOOOOOO
str000 bytesOOOOOOOOOOO0ODOOOOOOOOOOOOODOOOODOOOODOOOOOOO
gobooobooooooooobodooboooooooooooooooooboooooooooonog

000 str0000000O00O000O00O0O0OO0O0O0OO0O00DOOO0OOO0OO0ODOOOO0ObOO0O
str.join() DOOOOOOOO:

chunks = []
for s in my_strings:
chunks.append (s)

result = ''.join (chunks)

(00D0O0000O000D0000 io.8tringIo0O0OO0O0ONO)

000 bytesOUOOOOOOOODOOOOOOOO0OODOO0DOO0COO bytearrayOQ4OoOoooooonQo
0000 (+=000)0D00oDoOoooo:
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result = bytearray/()
for b in my_bytes_objects:
result += b

25 00000 (@0O0/000)

251 0000000000000 0O0OODOOOOODOO
O0D0O000D tuple(seq) OOOODOOOOODO@ODOOODOOODODOOO)ODDOOODOOODO
gooooboboobooo

o000 tuple([1, 2, 31)0 (1, 2, 3)0000 tuple('abe') O ('a', 'b', 'c')yOood
gooo00o0d0o0d0d0oooooooooooooboboboboobObOoO0oO0o0000000000o0ooooaOoao
0000000000 DO00Db0000D0O0000 tuple() DOODOOODODOO

00000000 1ist(seq) OO0O0OO0OO0OOOOO0ODOOOOODOOOODOOOOOOOOOOOOOOO
goooobobdgolist((r, 2, 3))0 [1, 2, 3100001ist('abe") D ['a', 'b', 'c']
obobOo00ob0O0O0oO000O0O00seq[:] 000000O00O0OO0OO0OODO

252 000000O0OooooO

Python OO OOOOODOOOODOOOODOOOOOOOODOOODOOOODOOODDOOODIO 2O
0000O0000000o0b0obOo00o0000oo0o0ooOobooo-10000000000-20000020000
00000000000 00seg[-n] O segllen(seq)-n] D00000O0OOOOO0O0O

gogbooooboobuoobuoobooboboobogbs[:--1joboobboobboobooboobo
gooboboboooooooobobobooboo

253 0000000000000 DODOOOODOOOOOOOO0O0OOO

Python24 000000 reversed() DOODOOOODO:

for x in reversed(sequence) :

# do something with x ...

goobooboobobooboobboobuoobbooboobbooboobboobo

Python23 000000000 DO0O0O0O0O0O0O:

for x in sequence[::-1]:

# do something with x ...
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254 0000000 O0ooooOoOoOoOoOoOOOOO

Python Cookbook 00 0000 O00D0ODO0DOOODOOOOODOOO:
https://code.activestate.com/recipes/52560/

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
goboooon:

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]

oooo00000000o0oooOo0O0000@O0O00000000 hashableyDO0ODO0O0O0OO0OOOO
gooooo

mylist = list (set(mylist))

gobooobooooooooobOo0ooooOoooooooooOoOoooOooboooooaon

255 PythonOOOOOoOOOOOOOoooOO

goboooboooon:

["thiS", 1, "iS", "an", "array"]

0000000000 CO Pascal 00O O0OO0OO0OO0O0O0O0O00OPythonOO0OO0ODOO0OOODOODOO
gobooobooooooog

array 0000000000000 O0O0OC0OO0O0O0OO0O0OO0O0O0O0O0O0O0O0C0O0O0C0OO0O0O00000
00000000000odddNmmericO000O0O0O0DO0O0O0O0OOOOOOOOOOOOOODOOODOOO
ooo

LspO00OOO0O0OOOOOOOCOODOOO0ODOOOODOOOOOOOODOOOODO:

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

0000000000 oo0O00oooO00ooOoO000DOO0O00O0nlspd car DO0O0DODOOO
lisp_list([0] O0cdr OO O OODODO 1lisp list([l] OO0O0OO0OOCOOOOCOOOOCODOOO
O0o00ooo0o0oooo0o0ooo0o0O PythonOOOOOO0OOOOO0ODOOOOODOOO
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256 0000000 0DO0DO0DODOOOOOOOO

gogobooboobobooboobbooboobbooboooboobg:

>>> A = [[None] % 2] * 3

gobooobooboooboooobooooooog:

>>> A

[ [None, None], [None, None], [None, Nonel]]

gobooooboooobooooooOooOooOOoOoobooOoooo:

>>> A[0][0] = 5
>>> A

[[5, None], [5, None], [5, None]]

gboboo~dboodboboobooooooodoooobobooboooooooobooobooooboooooooon
00 «x300020000000000000CC000000000000O0O0O0OOOOOOOOOOO
gobooooooooooooboooooooooood

gobooooboooooboooooobooooobooOooboOoOoobooOooobooOooooOooOoDOOoOoobboOooon
goooooo:

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

gdoo0o20000000 30000000000 ooooooogooogooo:

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

0000000000000o0oooooooooooooooooo0;NumPy0000000000000

257 000000000000 O0ODOODOOOOOOOOOOOOOOOO

ooboooooooooogon:

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

258 0000000000 atuplefil+=[item’]000C000000000?

000000000000 00 000000000000Python00000000000000O0O0O0ODOO
gobodooboooobooooooo
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooboo 1ist0 +=000000

goboooooogoon:

>>> a_tuple = (1, 2)
>>> a_tuple[0] += 1

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

gooo0ooooopoopooD:10@MUuOoOo0o0000g atuple(0]l0D0O0O0ODODODODOODODODO
b 20000000000000 2000000 coOo0OOO0OO0ODOOOOOOOOOOOOOOOOOOO
goboooboooooooooboOoooboooooooooono

gobbooobooooooooobooooooooooooboOooon:

>>> result = a_tuple[0] + 1
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

goboboooboobobooboobboooboobooobooboon

ooboooooocoon:

>>> a_tuple = (['foo'], 'bar'")
>>> a_tuple[0] += ['item']

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
oobooooooo:

>>> a_tuple[0]

["foo', 'item']

000000000000000000002000000000000000(@OO0O0O00O00O00 __iadd--
gooooooooboboooooooooob +=0000000000O0O000DOO00OO0ODObOOobOO0O0On
Oo0000oo;(U000000 -iadd-0 extend00O00O00000O00000O0O0OOOO0OODOOO
0000000 +=0 list.extendd 7’O007000000000:

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

[1]

goboooooo:
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>>> result = a_list._ iadd__ ([1])

>>> a_list = result

alist00 0000000000000 C0CO0O000000DO0ODOO00000ODDOO0OD alist00O0OO
gbooboobob0obOobUbelistbobobob0obobob0oboboboobboooooooooon
gogbobooboobbooboobboobooboooboon

gobboooboooooooobooOooOoOooOooOoooboocoon:

>>> result = a_tuple[0].__iadd__ (['item'])
>>> a_tuple[0] = result

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

_-iadd_ 00000000000 (extend) D0O0000resultO actuple(0] 000000000000
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
ooo

2.6 0 00O (dictionary)

261 00000000000 OOOOOOOOODOOOOOO?

collections.OrderedDict 0OOOOOOO0O

262 000000D0oDoooooooPythonOOODODODOOOODOOOOOOO

PerlD0OO0O0OO0OO Randal Schwartz 0 0 000000000000 O0OCOCCOOOOOOOOOOOoOoOoOoO
0o000o0o0000o000oo000O0000000000000Python00O0 list.sort() OOOODO
keyOUQooooooooO:

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

263 0000000000DO0OODOODODODOOOODOOOOOOOOOOO

gobodooboooooooooboooboocoobooooooooooOooOouoboOoooboonoa

>>> 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')]

(ooooooo)
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(Cooooooooo)

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

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

goboooobooobog:

>>> result = []

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

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
o0o0ooDo0o0o00oooDbo0oO0b00o0DbDo0bO0o0oDbD0Ob0Ob0O00b0baeppend() DOODOOOOODO
gobooooooobooooooOoocOoOoOOoO0oOoOOoO0O0ObOOoOoOobOOOoOoOoOOoOobOOOOODbOboOOn
0000000000000000000O0result.append” 000000 ODOOODOOOOODOODOO
goboooboooooooooboooobooobooooon

27 000000

271 00O0O0O0OoOoooo

O000CclassO0 00000000000 OOOOOOOOO0O0O0O0O0O000OOODOOOODOOOODODODOO
0000000000000 0O00U0U000o0o0ooooooOO0OO0OO0O0g (attribute/00)0000O (O
00D)opooooooooooo

gooooooooobooOooOobDobOo(@oboobpOoooobOoOobOoDbOoooO)opbooogooooobooo
goooooobooboooboobooobooboobbooboobbooboobbooboobo
gobooboobobooboboooobobobobooboobbooobo0obUo0ob00nb Mailbox OO
gbobobdobotboooooboboboboboboboofd MooxMailboxlOMaildirMailboxO
OutlookMailbox 0O ODOODOODOODOOOOOODO

272 00000000000

000ddooooodd xdOOdOdoooOdOd x.name (arguments...) 000OO0OOOOOOOOOO
gooo0do0ooo0oooooooooooooono:

class C:
def meth(self, arg):

return arg » 2 + self.attribute

273 self OO0 OO0

self 0000000 ODOO0OOODOO0OOODOOUOOODOO0OOOOmeth(self, a, b, c)00O0OO
gooooboboboooobobbooooobobboooobbbd x000b x.meth(a, b, o) gooonO
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gobooobooooooodoobOOmeth(x, a, b, c) 0000000000000

00000000000 0D0O0000nD self0000000DOOC0O0ODOO0O0ODOO OOO0ODOOODO

274 0000000000000 O0O0O0UOUOOOOOODODOOOOODODOOOOOOO
ggoboooooboood

OO0ODb00O0O0D0O isinstance(obj, cls) U ODDODODOODDODOOODOODODODOODOORO
isinstance (obj, (classl, class2, ...))000O0OO0OOOOOOOOOOOOOOOOOOOO
O000ddoooooooobobbbbbOOd4isinstance(obj, str) O isinstance(obj, (int,
float, complex)) OO0O0OOO0OOPythonOOOOODOODOCO0ODOOOODOOODOOOOODOO

00000000 0b0O0000D isinstance() OOO0OO0OO0O0OO0OOO0OCOCOOOOCOOOOCOOOO
gobooooboooooboooooobooooobooooboooobooooooooooooooDoOboOooDboboOooon
gobodooboooobooooooboooobooooboooooooooooooooooooooboOooon
ooboooboooobooooobooooboooobooooo:

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

oobo00obO0000search() O0OO0OO0OO0OO0O0O0O0OO0OOCOO0OOCOOO0OOOOOOOOOO:

class Mailbox:
def search(self):

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

# code to search a document

obj.search ()

275 000000000

00 (delegation) DO OO0OOOOOOOOO0O0O0O0DO0@OOOOOOOOOODOOOD)ODODOOODOOO
obobo0xoooooboooobooooooOooooobooooooOooooboOooooOooOooboOooooOoboOooon
goooooboooobooooobooooboboobo0obobo0oooD xoooobooooooooobooooon
gobooooood

Python 00000000000 DO0ODOODO0ODOOOOOOODOOOOODOODOODOODOOOOO
goobooboboooooobooboboboboog:
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class UpperOut:

def _ init_ (self, outfile):

self. _outfile = outfile

def write(self, s):

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

def _ _getattr__ (self, name):

return getattr(self._outfile, name)

b0 upperout U000 write() DO00OO00OO0OOO0OOOOOOOODOODOOOOOOOOOOCOOON
o000 self._outfile.write() UO0DO0D0O0DO0ODOOODOOODOOODOODOODOOODO
000 self._outfile000O00O00O0O0ODOOCOOO0O0O0DO0O _getattr__O000O0O0OO0DO0OOO
ggbobooboobobuo oboobboobo boobooobboo

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
00 _setattr__ () O00OO0OD0O000DOOO0OO0DOODODOOOOODOO0O0ODOO __setattr__()
gobboooboocooboooobooooooog:

class X:

def _ setattr_ (self, name, value):

self. dict_  [name] = value

o000 _setattr__() U000 self._ dict__00000000O00O0O0D0O0O0OOOOOOOOOO
goobooboboboooooooogoon

276 0000000000000 O0ODODODOOO0O0O00000OOOOOOOOOOOOOO
ugoboooooboboooand

00000 super () OOOOOOO0OO0OO:

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

super (Derived, self) .meth()

300000000000000000000000000: class Derived (Base) : ...ggooo
OO000O0O0OBase.meth(self, arguments...) 00O00O0O0OBase(00O0O BaseODOOOODO)OOO
OO0 meth() UDOODODOODOODOOO0O0O0OOBRase.meth 00O OOD0O0O0O0O0O0O0O0O0OOOSself
oo0ooooooooooo
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277 000000000 0O0O0O0OO0OO0O0OO0OO0OOOOOOOOO0O0O0O

00000000000 (@ias) 00000000 0D0OO0O00ODOO0ODOOOODOOO0ODOOODOOOO0n
gooobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gooooooboobooooboobooobobooboobbooboobbooboobbooboobo
goobobobooooo:

BaseAlias = <real base class>

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

278 000000000 0DODOODODODODOOOOOOOOOOOODOOOOO

C++0Java0D0O00)000O0O0O0DOOOODOOO PythonOOOOOOOOOOOO

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobobobooooooooog:

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

cO0O0000 c._.class__ 00 cOOO0O0OO0OOO0OO0DOOOOODOOOOOOOOOOOOOODOOOOO
c.count O isinstance(c, C) UOUOOODOO cO0O0OO C.count 0000000

00:CO0000000DO0self.count = 420000000 self000000 “count” 000000
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gobobooboobbooboobbooboobn:

C.count = 314

gobooooooon:

class C:
@staticmethod
def static(argl, arg2, arg3):

# No 'self' parameter!

goooboooboobbooboobbooboobbooboobbooboobboobooo:
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def getcount () :

return C.count

goooboooboobooObOOobOU0oobO0oOobDO0o(ooo0obOoobOobObOobOU0ooboobOo)boo
gooboboboooooobooboobobobooooo

279 Python OO OO OOO0OO0 (ODOOODO)0D0DO0O0DOOOODDOOOODOOOODOO
goon

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
oooon

C+ 000000000000

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

Python 000000 ODOO0O0OO0OOODOODOODOODDOOOOOOODOOOOODOOOODOODOOOO
gooooobobob:

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

print ("Argument 1is", i)

ggboboobooboboobooboobobooboooboba

ooboooooooooooobboOoooboooo

def _ _init__ (self, =args):

goboooboooobooooooocOooooOooonon

2710 _spam 00000000 _SomeClassName_spam 00000000000

gooooooooOoobooOooOooobOOoOoOo0oOooOoOoOoOoOoOoOoC0oOoO0OoboOooooorboboboon
00000000o0O0o00D0OD00 _spam0 00000 @UOODOCO0OOODOOOOODOOOOOOOOO
00000D)00OO00DO0OO0OO0OOclassname U0 0000000000 DOOOOOOOOODOOO
00000 classname_span 000000000 0OO0OOOO0O

oo00oo0o0ooo0O00oo0O000o0O0000O00000O00000O00B0000 ”_classname__spam”
goobOoooobOooooobooOobObOoOooobOOoOooobObO00o0D _dict._OO0OOOOOQOOOO
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Python 0000000000000 0O0OO0O0ODOOO0O0ODOOOO0ODOOOOO

2711 0000 _del _ 0000000000000 0O00DOOODOOOOOOOOOO
goobooood

ggbobooboobboon

del00O0O00O00O0 _del__() 000000000000 -00000000000000000000000O
gbooboboboboooooboobg _delo()bODODOOOOO

gooooooooooo@ooooOooooooOooooOoboOoOooooOooOoOoooOoboOoooooOo)o
gooopooopooooooooooopoooooUoooooOPythonOOOOOOODODOOOOOOO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
oboooooooobooboobooon _del_()yOOOOOOOOODOOOOODOOOODOOOOO
gboboboooooboboooooooooooooboboboooooobOoboOobooooonoOon
_del__()0OOO0OOO0OCODOOOOOOODOOOO ge.collect() DOOODOOOOODOOOOOOOO
gopbooobooooooooobooooobooOooboboooobooOooo booo o

gogoooooopobbbbbib0o0o0ooiDb close()y ODODDOOOOOOOOODDODDODDODOO
gooooooooooobbbbbbbbbbb0close()y OODOODODODDODOOOOOOOOOOO
obo0ooobO0bOo0O0oObD_del_()UOOO0OOCODOOOOOOODO —_del__() O close()O0OO
googodggn close()y bbb OOOOOOOUOOUODDDDDDODOOUOUOUOOUOODRDDDDDODO
googo

gboboboboboboobogweakref00ooooooooooooboooobOobOobObObOOOn
gopbooobooOoOooooUooooOoOobO @oboooO0)oooooooDbooOooooo

gboo0 _del_() UODODOOOOODOOOOODODOODDOOODODDOO sys.stderr0oggn
gogd

2712 00000000000D0DODOOOOOOOOO0O00O0OOOOOOOOO

Python OO0 (DODOOODO)OOOCOOCOOOOOOOOOOOOOOODOOODOODOODDOO
gogbooooobooobobooboobooobooboooboobbooboboobboOobLbOoobo

2713 00 id() D000 OoOoOoOoO0oOoOoooooooOoO?

gpoodgb id(y boboogooooboobooboooboboboboobboboboobbOoboboLoobO
Cpython 00 0000000000000 O0OOO0OOOOOOOOOOOOOOOOOOOOOOOOGOO
ggbooooboobooobooboobbooboobbooboobbooboobbooboboobo
goobobobooooooogb:

>>> id(1000) # doctest: +SKIP
13901272

Jooooooo)
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(Cooooooooo)

>>> 1d(2000) # doctest: +SKIP
13901272

200000000 1d0O id() O0O0ODODOOO0OO0ODOOOCOO0O0O0ODOOOO0O0OOOOO0O00O0DOODO0O0
0000idiooooooooooooooooooooogooooogpooooooooopooooo
gboood:

>>> a = 1000; b = 2000

>>> id(a) # doctest: +SKIP
13901272

>>> id(b) # doctest: +SKIP
13891296

28 00000 (module)

281 pycO0000D00O0O0OOOOOOO

0000000000000000000(MO00000000000000000000000000000
0000000000000)000000000000000000 .pyc000000 .py0000CO
00000000000000000 _pycache.. 00000000 .pycO00000000O0O0O00 .py
000000000000 .pyc00000000000000000000 pythonOOOOOOOOO
000000000 (OO0 PEP31470000000000)

.oycO000O0O00O0O0C 1000000000000 0000CO00000O00O00O0DOOD __pycache__
gboboboooocobooooooboooooooboooooboboobooooooboooooooDogon
ooboooboooobooooobooOoobOoOooboboOoobooOoo

PYTHONDONTWRITEBYTECODE O OO O ODOOODODOOODOOOOODOOOO0ODOOODDOOOO Python
0O _pycache 00000000000000000O0O00O0O0O0O0O0O0O0O0O0O0O0OOO@OOOOOO
0o0oooooooo)ooooooo pye00O0O0O0OO0OOOOOOOOO

00DoOO000ooOdOd PpythonOOOOODOOOODOOOODOOODODOO .pycOOOODOOOODOOODO
000000000 feoo.pyOOODOODOOD xyz.pyOOODODODOODODOODODODO(M@ODOODODOOOO
python foo.pyOOOODOO) fooOOOUODOOOxyzOOOOODOOOOODO xyz0O .pycOODOO
O00O00Ofoo.pyUOODOODOOOODODOODOODOODO fool .pycOOOOOOODO

fool .pycO000000000 -ODO00O0CODOOOOOOOCOODOCOODOO .pycOODOOODOOO
U-00000000 py-compileOUODOO0OO0OO compileall UO00OO0OO0OOD0OODOODOO

py-compile 0000000 O0OO0OO0O0O0OO0O0OOOCOOOODOOOOOO0OOOOOOOOOOOODOO
U0 compile () DODOOOOOODOODOODODODODOO:

>>> import py_compile

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

2.8. 0000 (module) 39
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00000000000 foo.py0000D00 _pycache. 000000000 .pyc00000000
(000000000000000000 cfile0000000000000)O

compileall 000000000000 O0O0O0OCOOO0O0O0DOOOOCOOO0OOOOOOOOOOODOOOO
0000000000000 compileall.py0O0O0O0O0O0O0O00OO0DOCOO0ODOOOODOOOODOOOO
ooboooooooon:

python -m compileall .

282 0000000000 OOODOODOOODOO

gobooooooooboobOoobOobbdb _name__ 000000000000 O0O0O0O0O0DOOOO
obob0 '“main_'000000O0O0O00D0O0O0O0OO0ODOOOOOOOOOOOCOOODOOOODOOO
goboboooooboooobooobooooooooobOoooooobOooOoboOoobOobDOobooobDOoD
—name__00000CO0OO0O0COOOOCOOOOCOOO:

def main () :

print ('Running test...'")

if name == '__ _main :

main ()

283 000000000 ODOOOOODOOOOOOOOOOOODOOOOO

oobooooooooooooobod:

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

gobooooooooooooboooboooon:

emaind fooOOOOOOOO

s foo0JOODOOODDOOODODOO

« foo0O0OODDODOOODODODOOOO

e fool barOODOODOODODO

cbar 0O0O0O0D0OOCOODOOOODO
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ebar 000000000 OOOOO
ebard fooOOODODOOODO (OO foolOODOODOOOODOOOOOO no-opdO0O)
e bar.foo_var = foo.foo_var

0000000000000 0dPythonO fooOODDOODDOOUODOOOfooO0DODODDOODOOONO
goooobooboo

import fooUUDODOOOUODOODDOOD foo.foowarOUOUODOOODOOODODOODODOOODOO
gooooboobo

goobOobO(@OoboobO)booooooooogoo

Guido van Rossum 0 from <module> import ...O000000O00COCO0ODOOCOOOOOOODOO
ooooooooooUoooooUooooU0oooUoUooooUoooU0oooOoUooooUoooOooo
000D0O0000O000DC00D00CO0O0D0OO0O000 <module>.<name>[O00O0O0O0OO0OODOCOODO
ooo

JimRoskind 0O O OOOOOODOOOOOOOOODOOOODOOODOOUODOO:

- J0000DO@MOOOUODOOOODOODOODOOODOOODOOOODOOOOnD)

* import [

- J0000D0OOO0 @EUDOOOODOOUOUODOOUODOOUODOOODOOO)OT
J000000000DO000000D00 vanRossumOOOOODODOOOOODOODODOODOODOODOOO
Matthias Urlichs 0000000000000 OCOO0OODOOO00ODODOO0ODOOOOOOOOODOOOODO

gobooobooooooooooocOoOoooOooonon

28.4 _import_('x.y.2’) 0 <module’xX’>0000000z000000000000
gd

importlib 0 importmodule () UOOO0OO0OOOOOOODOOO0OOOODODOODODOODOODOO
gooogoo

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

285 1000000000 O0DO0OO0OOODODOOOOOOOOOOOOUOOOOOOOOOOO
gogooooodgn

oo0oo0ooOooO0oooOoOoPythonDOOOOODOOOOOOOOOOOOOOOOOOODOOOOOOO
gboboobooooboobobooooobobobooboooooboooobooooooobooobooobooDbOon
gobooooobooobooobooobooboobooobOoOooOo0ooOo0OooOoooooboOoboboOoooon
obooobooooooooobooooboooooooooobog:

2.8. 0000 (module) 4
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import importlib
import modname

importlib.reload (modname)

00:00000 100 00000000000000

from modname import some_objects

gbooboooboooooooooobooooooooobobooooobooboooobDOobOobobobooDbOon
gobodoooboooobooooooooooboooobooooooooooooooooooOooobooOoon
ooboboooooboooooooooooOooboooobooooooOon:

>>> import importlib

>>> import cls

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

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

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

False

ooooooooOooooOoooooo0>00o0”0ooo0o0ooooo0ooo0n:

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

>>> hex (id(cls.C))
'0x4198d0"
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31 PythonOOOOOOOOoOOooOOoOoOoooooooooOd

GuidovanRossum 000000000000 CO00OO0O0OOO0OO0ODOOOOUODOOODOOOODOOOO
Python 00O O0DO000OO0DOOUODOOOOODODOODOOOOOOODOOOOODOOOODOODODOOO
googo

00/00000000000000000000000o0oo0o0o0oo0oooo0ooDoooooon
gocooooooOoopboOoobooOooboooOoooo:

if (x <=vy)
xX++;
Y7
z++;

gooooboboooboobboooobbo x++0dobbboobbbooobbbooobobbbooobobo
gocooooobodobooybO x »>»yooooooobOoOoOOoOoOoOooObOODOoOoDOoOooOoobOoo
gogoobooboooo

00/0000000CCO0O0OPythonOO0OO0OO0O0O0O0O0O0ODOOCOOOOOOOOOCOOOOOOOCOO
gobooobooooooooooboooobooboooboooooooooooooooooDoOoboOooboboOoon
oo0{@oooooooooo)oooooooooboboooobo

000oo00oooooodOObeginend0 0000000000000 OO0O0O0ODO0OODOOODOOOO
oooooooocooooooooooOoOoOoooOooOOoobooOoOoooooOooobo @oo 2000 300)00
0000ooooo2000 PythonO 2000 COODOOOCOOO0O0O0O0ODOOCOOOOOOO begin/end O
goboooooooobodoob -0boooooooooboooobooooooOoboOoobo0 -gooooo
goboooboooooooooboooon

32 000000000000000000O00000O0

gobooooooooood
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33 0000000000000 0000D0D00OoDOoOooOOn

goboboooboobooooboobood:

>> 1.2 - 1.0
0.19999999999999996

000000 PythonOOOOOOOOOOCOODOOOOOOOOOOOOOOOODOO PythonOODODOODO
gooboboboooooobobobobobooooooboboboboooboooboon

CPython 0O OO float OOOOO CODODO doubleOO0OO0O00O0O floatOOOOOOODOODOOO
O@oooos3biy0 2000000000000000 PythonODOOOOODOOOOOODOOODOO
o0ocO0oooooooooooooooOoooO0onoooo Pythond COOO JavaODOOOOOODO
gopboooboooobooooooo

0000000000 0Oo00Ooo20000000000DOO00OOO0O0OOODO0ODOO0DODOOd:

>>> x = 1.2

xOOOOOOOO 10000 1.20(@O00000O0)O0000000000O0 1.200000000A0
gobooooooooooooboooooDooboon:

1.0011001100110011001100110011001100110011001100110011 (binary)

gobooooboobon:

1.1999999999999999555910790149937383830547332763671875 (decimal)

53bit000000000Python D floatD 10000 150160000000000

O000O0OPythonODODOODODODOD floating point arithmetic 000 O0O0O0OO0OCOOOOO

3400 PythonOOOOOoOOOOooOoooooOooOooOO

gogbboooboobooboboon

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
gobboooooooooooobooooboboooobooooooooooOooOooboboOooobooboOoooon

00000O0PythonOOOOOOOOOCOCOOOOO”000000000000O0O08OO0O0O0O0ODOO
00000000000000000 "eigh"00000000O0OO0O0DOOOOOO0O

35 0000000000000 00000 ’selff 000000 O0OO0OOOO
gooogd

0000000 Modula-3000000O0DOOODOOOOOOOOODOOODODOUODOOODOO
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oboboooooooooboooooooooooooooooooooobooooobo0odnonn self.
x O self.meth() O000OO00O00DOO0O0DOOO0DOOODOOOOOODOOOOCODOOOOOOOOOO
gooooooooooooooC++00oog@ooooooooooooooooooooooooo) oo
0000000000000 000000000000-000 PythonOODOOODOOOOOOOOOOO
0000o0oooooo0o0o0ooooooobooC+H+0Java0 0000000 ODODOOOOOOOOODOO
Uidb0mO0OoboO0O0OO0OO0OO0O0O0O0CO0O0OOOO0O0OOO0OOOOOOOO0OO0O0CO00O0

goooboddddooooooooooooobobobobobbbbobobbb0ddddodouoog o
ooC++0ogoooooooooooooooooUoUOOODO0O0DOO0DOOULOO ::0ODOODOO
000000000 —Python OO0 baseclass.methodname (self, <argument list>) 0000
Ogooooood _dnit__ () OO0O0O0OODOODOOOOOOODOODOOOOO0OO00O0O00O00O0O0OOO0OA0O
0000000000000 o0o00oooooooooooooo

0o0000ooO0o00oo0o0ooo000oo0o00oo0O000o00O0PythonO0O0O0O0O0O0OOO0ODDOOO
O(globalOOOOOOO0OOODOOCOOO)OO0OO0O0O00O0O0OO@OODOOOOOOO)OOO0O0O0O0OOO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
ooooooooooOooooooooOoooOooOoOoOoOoO0oOo(@oo)booooocCc+H+0OoO0000o0ooaon
00000000Python 0000000000 0000000000000O0000000O00 self.var(O
gbooooboobooooooobooooooooooooonooonn self.var0dooooooono
goooooOoOoOoOO0 sef00O0OO0COOOCOOCOOOOOOOOOOOOOODOOODOOODOOOOOO
gopbooooooooooooobooooooOooboooooooooooooOooooDoOoDOooDboboOooon
Oo0o0oooOoOPythonODOOOOODOOOOOOOOOODOOOOODOOOOODO

36 J0O00DOoO0OoOoooOoooooooo

COPerlODDO0DOOODOCOO0ODODOODOOOODOOONO:

while (line = readline(f)) {

// do something with line

Python OO0 O OOOODOOOODODOOO:

while True:
line = f.readline()
if not line:
break

# do something with line

PythonO0OOOOOODOODOOOOOOCOOCOOOOOCOOOOOOOOOOOODOOOOOODOOOO
gooo:

if (x = 0) |
// error handling
}

else {

Jooooooo)
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(Cooooooooo)

// code that only works for nonzero x

goooooobbbbboooooobbboooooobD x == 00000000 x =0000DOO
0000 xbOoOooooooooo

gooooobooboboooboobooobooboobDboobuoobbooboobbooboobo
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gogbobooboobobobobooboobboobooboo

00000000000 PythonOODODOOD while TrueOOOOOUOOOODOOOCOOOOOOODOO
0d0Do00ooo0ooooodooodOdPbpythonOOOODOOOOODOOODOOOODOO

o0o00ooo0o0oooO00oo0o00ooooo0ooooD0o00 "whileTrue” JO0O0OO0O0O00O0OO
ogooog:

line = f.readline()
while line:
# do something with line...

line = f.readline ()

00000000000o000000000000000000 (sys.stdin.readline() O0OOODOO
0o0)ooooooooUOooO0oO0oO0ooDooDoO0OO0o0O0D -00000U0DOooDOoDOoooooon
gogd

goobooobbuoobboonDb forgbbboobboobboobobboobobboobboo b
goooooooboooobobooboooobobobobobooooooooooboDbo:

for line in f:

# do something with line...

3.7 Python 00O OO0D0O0OODO (listindex() D) 00O OODO0OO
(len(listy 0)DODOODOODODOO

GuidoOO OO

(0b00000Db0O000O0bOO00O0DObO0O0ODOO0O0DbOOo0oDOOoOooOoDbOOooODOoo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
O0000000O0x*a+b) O x*a+x*» 00000000000 DO0OCCOO0O0OOODOOOOOOO
gbooooooboobobobooooooogooo

blenx)J00000DOODOOOOOOOOOOOO0O0O00O0O0OOOOOOODODDOOOOODOOO
ooooo20000000000000000D00000O0000000000000000000
goooooooooooxlengOOOODOOODOOOO0O0O0O0O0xOOOOOOOOOODOODOOO
0000 len)00O0O0O00O0DODOODOOOOO0O0O0OOOOOOOODOOODOODOOOOOOODOO
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000000000 0Omapping 000000000000 get)O keysQ)UOOOODOOODOOOOAe
000000 wiite)DOOOOOOOOOOOOOODOOOOOOOODOODOOOOODOO

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

d38join) D000 O00ODOO00ODODOODOODOOOODODOOOOOn
googad

0000 Python 1.6 000000000000000000O00D0D000OO string0000000O0O00OO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobboooboooobooooooboooobooooboboooboboooobobooooooooDn:

", ".join(['l', v21’ l4l’ l8v, '16'1)

goboboobod:

"1, 2, 4, 8, 1le"

ooboooboocoobooobooono

oooomoooooobo@oooo)booobooooooooooooOoOoobooOooooooooooo
goboooobooooobooooooboooooOoooobOboOoOoooOoobooOoOoooOOoOoOoOOoOoobboOooon
goboooooooooooobooooooooooooobooooooboooobooooooooo

goboooobooooboooooooOoooOooOoobboOoOobooOooboOoOoooOOooOoOOoOoobboOoon
gobooooooboooooooobOo0oooooOoOoo0oDOoOO0oDbO0oooDOOoOn split() ODOOODO
gobboooboooooooobooOooOoooOoOoOoOobOboOoOoboboOoobooboOoooo

"1, 2, 4, 8, 16".split (", ")

goooooooooooooooooooooooo(@ooooooooooooooooooo0)oon
ooboooboooooooooboooon

join() DO0OOOOOOOOODOODOODOODOOODOODOODOODOODOOODODOODOOO
gooooooooooooobooooooooooboboobobobboooooooobbobbbbboo
goooooboobbooboobooboboobooobDbooboobbooboobbooboobo
goog

39 000oooooooooooon

try/except 0 00 0000000000000 000O0000O0O0O0O0O0DO0O0O0OO00O000OO00O
Python20 00000000 ODOODOOOOOOOOOOOOOCOCODOOO:

try:
value = mydict[key]

(oooooon)
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(Cooooooooo)

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

gogooooboooobobobbobooogooooooooooobbobbbboboooooooobbbobobo
gooboobobooo:

if key in mydict:
value = mydict[key]
else:

value = mydict[key] = getvalue (key)

0O00oO0O0dboDbOO00 value = dict.setdefault (key, getvalue(key)) DO0ODOOOOO0O
getvalue () UOOOOOOODODOODODOOO0O0O0000O0O0O0OO0O0O0OOOOODOODODOOOOODOOO

3.10 Python 00 switch O case 0 0 OO0 OO0 O0OO

if... elif... elif... else 00000000000 OOOOCODOOOswitchOODODODOODOODO
000000000000000o0ooooooooooooooooooooooooooooonD (@o)
000000000000ooooooooo PEP27S0000000000O

gogbobogooboobooobooboobbooboobboobooboboooboobog:

def function_1(...):

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

func = functions[value]

func ()

gbooobOooboOoboOooOoboo0oO0ouoOonoon getattr() UOOOOOOOOOCODOOOOO
goooooo:

def visit_a(self, ...):

def dispatch(self, value):
method_name = 'visit ' 4+ str(value)
method = getattr(self, method_name)
method ()

gooboboobobog visit_gbobooooooobooboboooooobobobooobooooo
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goood
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3.1 0SOO00000000000U00o00D0UoOoooooood
gobggoouoobouoooobd

0O 1.00000000000000Python0 000000000 O0ODOOO0DODOOOOCODOOODODOOO
O0pushO0OOOOO0O0O0O0O0O0O0O0O0O0O0O0DODOCOO PythonODOODOOOOOOOOOODOOODO
ooooooooooooooo cooooooooooooooo

020000000000000000CO00ODDO000O0O00O0DO0O00ODOOOOAn Stackless Python
gooogo

312 J0000O00ooooooooooooooo?

Python 0O OODOO0OOO0ODOO0ODOOCODOCOCODOCOPythonO00O00ODOO0OO0ODOOO0OOO0ODOOODOODOO
00000o0ooU0oooooooooPbPythonDO0DOOOOOOOOOOOOOOOOOOODOOOOOO
00o00o00oo0oDOOoOoodDoPythonOOOOOODOOODOOOOODOOOODOOOODDOODOOO
ggbooooboobooon

00000 PpythonOOOOO0O0O0O0DOOCOOOOOO0OODOCOOOOOOOOOOOCOOOOOOOO
ooooooooooooooooOoooooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOooOOOO -O0oOoobO@ooo
ooooooooooooooooooo)ooooooooooooOooOoOoOO0O00O0000O00O0OOO

313 Python O COOOO0OO0OO0OOOO0OOOOOOOODOOOOOOOOO
g

CythonO O0O0O0O0O0O0O0O0DOOCOOO0OO PythonOODOODO COOODODOODOOONuitkaO Python O
C+ 0000000000000 PythonOODOOOOOOOO PythonOOOODDOOOOOOODOOOOO
O0000JavaODOOODOODOOOO VOCODODOODOODODO

3.14 Python OO OO OOOOO0OOOOODOOOOOO

PythonOOOOOOOOOOOODOOODOOOPythonOOODO COO CPython 000000000 OOOO
gooobooboboboooooooooobooboboboboobooooobDoboboboboboboooo
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gbobd gecdbobOobO0obOobOO0ObObDOOODODODODODOODOODOOOOOOODOO0OOn
ggoobooobooboo

00000000 (mog JythonO PyPy)y DO OO (full-blown) 0000000 OOOOODOODOOODOO
000o0oooooooooooooo python0O0O000O0O0O0OOCOOO0O0O0ODOOCOOOOOOOO
gobooooooooooooboooooona

Python 00O O0O0OOOOOCODO (Cpython OO O)0OODOOODOOOOOODOODOODOODODOO
gooogo:

311. OSOO000000D0000ND00N0ON0D00N00N0N00N00o0N0o0o0ooNo0ooooOogg
RN
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for file in very_long_list_of_ files:
f = open(file)
c = f.read(l)

O00CPython 000000 OODODOOOOOOOOOODOODOD fO0DODODOODODOODOOODOODOO
goooooooooooecCoopoooooooOobDOoOoboOoDUOoOoOoDOobobo (opbooo)ooo
gogbbooboobbooboobboobooboboo

Python 0000000000000 O0O0O0O0O0OOODOOODODODOOOOOO withOOOOOOOOOO
gobooobooboooobooooooooooog:

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

315 CPython OO OO0 0000000000 OO0OOODOOOOOOOOO
oood

gooooo cooooooooooooooooooooooooOoD@O0 BeehmGCODOOODODO
goboobgooboboobooboboooboobobooobo bbobbobooboobOobbOoo
g0o0ooO0d0oo0O0d0oOodOoOo0DOo0O0oDOOo0OOO00OCOU0ODOOO0OOUODODOOOOPythonOOOQOO
oopooooooooo)

0000 GCO PythonOODODOOODOOOOOOODODODOOOOOOOOOODOODDOOOOOOODOO
Python 00000000000 malloc) O free) 0 GCOOOO0O0OOOOO0O0DOOODOOOOOOODO
o00oo0OO0OO0OPythonOODOOOOOOODODOOOO PythonOOOOOOO OO0 ODOOOOOOOO
0000000000000 0OO0O0OO0OO0OOoOCPython malloc()O free) DO OOOOOOOODOODODOODO
ooboOooooooooon

316 OO CPython U OO OO OOODOO0OOOOOOOOOOOOOO
oood

Python 00 000000000000 0O0O0O00O0CO0O0O0OO0O00O0O0OOPythonODO0OO0O0OOOOOO
gooooooooooooooooooOoooooooooooooooooooooooo coooao
O@o000PuifyJ 00000000000 0O0O0OODO)00000O0O0O0ODOODODOOOOODOOOOOO
o00ooooOoOOPythonOOOOODOOOCOOODOOOOOODOOOOOOOOOOOOODOOOOOO
ooboooooooooon

0000000 PythonOOOODODOOODOODOOODOOODDOOODD atexitOOOOOODOOODO
gobooboooboobooooboon
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317 00000000000 DO000O00O0OO0DOODODODOOOOO

000000000000 o0o00o00oo00oo00Do0o00o000o00Do00D0O00DOdPascal
gooooobcoooooopodooooUopbooOoOoOoUoDbo0OooooboooboOooDboOoooOooo
0doDodooo0ooooo0oooOoooodooo 2003000000000 000D0O0O0ODOO

gboooooooooOoocooboooboooooooOoOobOobOoboOoOoOoOOobOO0obOobOOobOOobOOoOboOoboOon
gboooooooDb0o0obooooDb0o00oO0DbD0on os W listdir('.")y OOOOODODODOOOODOODO
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gobooooooooooooooo

gboobooboocoocooboooooooobooooooboboooOoOobOO0obOobOOobOboOoboOooOoooOoOoDOon
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobooobooooooooobodooboboooboooooooooood

3.18 CPython U OO0 OO OO0OO0O0OOOODOO0OOOOOOO

Chython 0O OODOOOOOOOOOOODOOOOLsp000O0O0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOO
goooboboboboooooooogoboboboboooooooooboobobobobobooooon
ggbobooboobboon

gbobooooooooooobodon efijbob0oO0Ob0O00bOO0O0O0OOO0O00OOOOObOOOOOOCO0On
ooooon

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobooobooooooodoobboooboooooooooonon

319 CPython U OO0 OO OO0OO0OO0OO0OOOOOOO

Chython 00 0000000000000 000O0O0O0O0O0O0O0O0O0OOOOOOBOOOOOOOOOOO
gopo(@oooooooooo)boboooooooooboooooboOooDbOoOooooOoo

godd hash() DOOOO0ODODODOOOODODOOOOODODOOODODDODOOOODDODOOOODDO
0000o0oU00o0o0o0oU00oo0oU0O0oooU00oooU000o0U00oO0oUO0O0oU0O0OO0O0OODod Python”
0000ooo 5392420600 0000000000000000 python” 0000000 11423319760
googogooooooobbobooboooooooobobobobbbbbboboododoooL bbb oo
goooodOoo0ooO0booO0obodbDOoO0OOU0DOU0DOO0Ob0 -ODooOoU0bOoUoOoObDoooOoDoOoOo o
-pgobooobboooobobooobLbooobbooobbooobLbooobbooobLbboobb OO
.keys() O .items () D0O00O0ODOOOOO0OOODOOOO0ODODODOODOODOOOODOOOODO
goboogoboo
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320 00 0000000000000 0O0OOODOODODOOOO0OO

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
gogooooooooooooooooooooobobbbooooooooooobDbbbbbbobo
gooobobgooooobooboboooboboobobooboboboobobobooobOoDOon
gogoooooooooboboobobbbooooooooboobobobbboooooooooobobobobDbbbobo
goboboooboobooobooboobbooboobo

gooooooboooboooooboboboooboooob oo oObOooboObooobboboUoD O
tuple(L) O0OD0O0O0 LOOOODOOO0OO0OOCOOO0OOOOCOO0OO0O0OO0OOOOOOCOOOOOOO
goooobooboo

goboooooooooogoooo:

000 @DOOUO0ODO ID)YODODDUOODDOOODDOODUODDOODODOOODOODO0O0OOoooOoUooDoooDoDOd
gboooooogooob:

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

002000 [1, 2] 0id0 100000000000 KeyError00000000000O0O0DOOOO
ob0d0 isdb0db0==00000000000

e JO00b0O0ODLOODDOODOUODOLOODUOODDOODDOUOODLDODDOODLDbODODDOODLOO
gbooooooooooboobobobooobobooooboobobobobobobooooooo

e JO0Ob0O0ODLOODDOODOUODOLOODUOODDOODDOUOODLDODDOODLbOODDOUODLOO
gbobooooobooooboooboobooboooooobooooboboobobobobooDbo
gbobob d.keys () DOOOOODODOOOOOOODOODODODOOOOOOOOOODODO
goooooo

e JO0ObO0ODLOODDOODOUODOLOODUOODDOODDOUOODLDbDODDOUOODLDbDODDOUODLOO
gboooooooobooboboboobooooboooooobobobobobooooooboooooDo
gobooboobbooboobobooboobbooboboobboboboobobobbooboo
gboooooobg -gboooooooboboboboboooooooboobobobo

goooobboboooooooooooobbobobbboboboboooooooboooooooboboboD
—eq-() O _thash__() O0O0O0O0OO0O0O0COOO0O0OCO0OO0O0O0O0O0O0OO0OO0O0OCOOOOOO0OG0O00
(oboooUoOoooUOoooOoObL)ooDooUOO0ODOOoUOU0ODOOOUDOOU0ObOOOoDOODODODOODOOOO
gooo0bob0 (bobobOo)oboooUobOOobOOoDOooODOooOOobOobobooooo

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

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

Jooooooo)
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(Cooooooooo)

def _ hash_ (self):
1l = self.the_1list
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 x 333

return result

gooooooboooooboobooooooboOooOoOoOoOoOoOoOo0oOooboOoooOooboooboboOobobooboooon
gobooooooobooon

0000000000000 00000000D000D000000o01 == 021000 ol.__eg__(02) 1is
True) J0O0O0ODODO0O hash(ol) == hash(o2) (00O ol.__hash__() == o2._hash__())00
goo0oo0o0o0d0o0oooooooooooooooboboboboobObOoO0ob0o00000000000o0ooooaoa
ooo

OO0 ListWrapper 0 0 0 0000000000000 0O00OO0O0O0OO0OO0O0O0OOOO00ODOOOOODOOO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobboooboooobooooooooo

321 OO0 listsortf() DO OO ODOOOODOOODOOOOODOOOO

gooooobooboooboobooobooboobbooboob bbb booboobo
00 list.sort () OODOOO0OOO0OO0OOODOODOOOOOOOOODODOOOOOODOODODOO
gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gbooboboboooooobobobobobooobooobobobobo

gboooooboobobobuobobobiobibd sorted() DOOOO0OOOODODODODODOODOOO
goboooooobooobooooboobooobobooboboboobboobobobboOoboobboOoon
ggboboooboobooboboobod:

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

322 Python OO OOOOOODO0OO0OO0OOO0OO0OD0OOO0OO0OO0OO0OO0OOOOO
g

C+0OJaval0O00D00OOOCDOOOO0O0ODODOOOOOOOOOODOOOOOOOOOODOODDBOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
goboooooooooboooobooooooono
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Python2.6 00O OOOODODO (Abstract Base Class, ABC)D OO OODOOOOOO abcOOOOOOOOO
00000000 isinstance () 0 issubclass () OO0 O0O0O0O00O00OOOOOOOOOOO ABCOO
goobbooobboobbOodbbUcollections.abcUU0D0O0OOODO Iterabled Container
0 MutableMappingOOOOODO ABCODOOOOOOODODO

Python 0O 0ODOO0DOOO0O0OO0OOOO0ODOOOOOOOOOOODODO0OOOOOOOODODOOOOO
0000000000000 oooooououoog PyCheckerd 000 dd

goooooboobobooboobooobobooboobDboobuoobbooboobboboboobo
gooooooooooDOoOg pythonOOOOOOOOOOOODOODOODOODOODDOODODOOO
goooogooooooboobbbooobooooooooobbbbbbobooooooooLDbbDbOo
goo0oooo0oo0o0o0ob0ob0ob0ob0bO0ObOD doctest O unittest J0O0O0O0OOOO0OOO
gogboobooobooboboobooboobobooboobbooboobbooboobbooboboobo
gooog

Python 0O ODOOOODOODOOOODOOOOOOOOOOOOOOOCOOOO0OOODOOOOODOODOOO
gobodooboooobooooooooobooooboooooooooooooooooooooboOoon
000000000000 append() DOOO0O0OO0O0OO0OOOOOOOODOOOOOOOOOOOOO
gbooooobobO eppend () DOO0O0OO0OOO0OOOODODOOODOODOOODODODODODOO
goboooobooooboooooo

goooooboobobooboobooobobooboobDboobuoobbooboobboboboobo
gooboobobobooooooooooboobobobooobobooboobDoboboboboboboooo
J0o00d00o00o0o0D0o0o0o0ooU0oo0ooDd PythonODOODOODDDOODOODODOOODOOO
gooogo

323 00 gotoO DO OOO

g0o0o0oo0o0oooooooooo»™ooo0g goto”D0000DOOODOOOOOODODOOCO
ForranOOOODOOOODO 7go” 0000 "goto”’ DO0O0DOOOOOOOOOOODOOOOODOOOODOOO
gogbobooboobbooboobboob:

class label (Exception): pass # declare a label

try:

if condition: raise label () # goto label

except label: # where to goto

pass

gbobooboboobooooboodobooOobOOooooOobOoOooOoOoo getoOOOOoOoOoOOOOOOOOO
oobooooooono
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324 D0 raw OO (r-strings) D000 O O0ODOOOOOODOODOOO
ooogd

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
gobooboobooooooooobooooboooobooooooooooDood

rawO0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOO @OoOoooooooo)ooooo
gbooboooooobooooooboboooooboobobooobooooboboobooobooooooDbOon
gbobobobobobodobdrawd0ooooobooboobooooooooobobooboobobon
o000o0Oo0O000000O00OCO0000000000000C0O0-string0000000O0O0COOOOO
gopbooobooooobboooo

Windows 000000000000 OOWindows0OOOOOOOOOOOOOOOOOOODOOODODOO
gooooooooo:

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

DOSOOO0O00O0OO0OO0ODOO0DODOOU0DOO0UOODDODODUOODODDOUODOOODOO:

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

3.25 000000 "with» 0000000 0000ogg

Python OO ODOOOOOOOOOO 'withh OO00O0O0O0DOO0OOCO0O0O0O0OOOCOOOOODOOOOO0OO
gobooobooooooooobboooooooooog:

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

Python OO0 O OOOODOOCO0OOOOOOOOOODO

Object Pascald DelphiD C++ 0 0000000000000 000000O0000O00OO0O0O0OOO0O0OO0OO
goooooooobooobooooooooooooobOoo -ocobooo boobo Ooobobobooboobooo
goboooooooboooo

Python 0O OOOO0O0DOODOOO0O0O0OOOCOOOODOOOOO0OOOODOOOOOODOOOOODOODOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
oobooooboooooooooboooboooooooooobooOooobooOoo

goboooboooobooooooooooog:

def foo(a):
with a:

print (x)
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00000000070’ 0000000000000000000000000000PythonO0 000
00000000000oooooooooooooo0o a2 00000oooooooooooooooon
gooooxxoooooooooooooooooooooo withOOOODOODODOODOODODODOOO
Oo0O0O0OPythonOOOOOOOOOODODOOODOOODOOOOOOOOOOOOOO

0ooDOo»with" 000000000000 00D0000(@0O000000)dOd PythonOODOODOOOO
gooooooo:

21
42

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

.a
function (args) .mydict [index] [index] .Db
.C

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

goboooooo:

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

Python 0000000000 ODOO0OOO0OOODO0ODOODOO0ODOOOOUOODUODOODODOOOO
gooooobon

3.26 if/while/def/class 0 0 000000000000 0O0O0O

0doDoooooooo @ooo ABCOODOOoOoooo)oooooooooo:

if a == D
print (a)

0:

if a == b:
print (a)

oo0o0ooooOoO0oo0o00oOooooOoC0cO000oooooOoOo0O0000 FAQUOOODOOOOO0000oaOn
gobooooboooooooooboooo

gobooooboooobooooooOoocOooOOo0oOobOOoOoOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
goboooobooooooooobooooboooooooooobooooooboooboooobooooooDooo

327 00 PythonOOOOOOOOOOOOOOOOOOOOOOOOO
od

Python OO0 OOOOODOOO0OOOO0ODOOOOOOOOOOOODOOODODOUODOOODOO:
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(1, 2, 3,1

('a', 'b', 'c',)

d = {

"A": [1, 51,

"B": [6, 7], # last trailing comma is optional but good style

1

gboboobooboooboobooooboo

coobooooboooooooooOoocOoOobOOoO0OoOOoOoOoboOoOoOoObOOoOOOOOODObOOObOOOn
ooobooooobooooooooooboobooobo0oooobooooooooDbooooDoOoboOooDboboOooooOoo
coooocooon

gobooboobooboobooboooboobbooboobboobooo:

"fee",
Nfig"
"fOO",

"EFum"

0000000 400000000000000000000 3000000000 7fee’d "fiefoo”0 fum”
oobobooooooooobooooboobooobbooooooooooboooD

oobobooooooooobooboobooooooOoooDooOoooboboOooobooOoOoOoooDooOoOoon
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D0000000d FAQ

41 00O0O0OODOODOOO

411 00 XOOOOOODOODODODODOOOOOOOOOooooooooooooooo
oboooboooboooboooo bobobobooboboboboboobOobobobobOOobOoboOooboOoDOon
(COooOo0oO000O0O00O0UO0OOUOOOUUOoUUOoOoUOoOoooooooOoooOoooOoOn)

00000000 0ODOOO0ODOOODO0OOdPython Package Index OO0 OOOGoogleDODOO WebOOODO
00o0oo0ooooogo’python” 0000000000000 0O0OODO0OOODOOOODOOOOOO
oooooooooooooooooo

4.1.2 math.py (socket.py, regex.py,etc.) OO0 000000000000 O0O0OO

ooooooooooooOooooOoooooooooooOobO CcOoCcC++0O0000000000O0O0O0O0AO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
00000000000 mathmodule.cOOOOO0OO (PythonOODOO0OOO0ODODO)COOOODOOO
gobooooooooooooobo

Python 000000000 OO000)3000000:
1) Python 0000000000 (py)d
2)CO0000000000000000000 (dl, .pyd, .so, .sl, etc)d

3j)»CO00000O000DO000DOo0O00DoO0O00ooOO00ODO0O00oOoOO00boOO00n
ooo:

import sys

print (sys.builtin_module_names)
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413 PythonO OO OOOO UnixOOOOOOOOoooooooooOooO
000D0o00o00o0o0: 0000000000000 0oDo00oDo0o0ooD #0000 PythonOO OO
gooboobobobooooooobooo

O000chmod +x scriptfiled D 0O0O0OO0OO chmod 755 scriptfile0U0000OO0DOOOO

oobbooobooooboooooboooobooOooboboOooobooOoo

#!/usr/local/bin/python

oo000000ooo0O00000oooO0O0000ooO Python0 000000000 OOOOOOOO
ooooon

000000 PythonOOOOOOOOOODOOCOOOOO0ODOOOOO envOOO0OO0OO0O0O0O0COO Python
00000oooooo pATHOOOOOODOOCOOCOOOOOOOOOODODODOCODO Unixd OSOO
gobooooooooooon:

#!/usr/bin/env python

cGloooooooooDOoOD OO0O0OooocCcGlOooooo pATHOOOOOOOOOOOOOOOO
gbooboboboooooobooboboboboooooooo

0000000000000000 /usr/bin/envO00000000000000000;00000 env
0000000000000 0000000000000000 (AlexRezinskyDOO)OOOOOOOO:

#! /bin/sh

exec python $0 1+"s@"

wnn

oo0o000oooo0 _doc._0000O0O0O0OOOOODOOODOOOOOODOOOOOODOOOOO
goboooon:

__doc___ = """ _ | .Whatever..."""

4.1.4 Python 00 curses/termcap U 00000000000

Unix0O OSOO00:000 PythonOOOOOOOOOOOOODODO ModulesJOOOOOOOO curses
ooooooo0O0O0O0O0O0O0O00000000000000000000 (000 WindowsOOOOOO
0000000000000 000000000000 —=WindowsOO curses000000000000O)

curses U00O0D00O000OO0 curses0 000000000000 OODOO0ODOOOOODOOOODOO
000000 ncurses d SYSVeurses 0000000000 0OOO0ODOODOOODOOOOODOODOO BSD
curses 000 0000O0OCOCO OSOOO0OOOOOOOOOOOOO0O0OOOOOOoODOoOOOOOD oSO
goobooboboboooooog

Windows O O : the consolelibmodule 000000000
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415 PythonOO CO onexit() 00000000 OOOOO

atexit000O0O0OD0O CO onexit() 000000 DOOOO0ODOOOODODO

416 000000000000 O0OOOOOOOOOOO

goooooboobbooobooboobobooboobbooboobbooboobbooboobo
gooooooo

handler (signum, frame)

gobodooboooobooboooooooooog:

def handler (signum, frame):

42 OO00O00O0O

421 PythonO OO OO0 ooooooooOO0O0O0O0OOOoOoOoOoOoooo

Python 0O ODUOODODOODOOOOODOOOOOODOOOdoctest 000000 OODOODOOO docstring
000000000000000000000 doestring0 0000000000000 O0OOOOOOO

unittest 00000O0OOJava0 Smalltalk 000 0000000000000 00000000000O0O0O
gooo

gboboobooooooooooooooooodoboboooooooboooooobooboOoooonoan
gboooooboooooooooboooooooboboOobobo0 -OobobooOooobooboobooooooon
goooooooooooooooooooooooooooo@oooooooooooooooooo
ooooooooooooooooooO)oooOooooOOOOO0OCOOOOO0O0O0OoOooooooooooDoon
gobbooobooooooooobooobooboOoobobooooboooo

000000 “global main logic” O

if name == "__main__ ":

main_logic ()

O000man0000000000000O0000O0OOO00O0OOO00O0O0O0O0OO

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goboooboooboobooooboobooboboooboobobooboboobooobooboobboOon
goooOd0oOo0oU0DoOOoOoOoUoDoOoOoPbPythonOOOOODO0OOOOOOOUODOOOOOOODO ™OOO
O (productioncode)’ OO0 DO O0OO0OOOODOOOCOOOOOO00OOOODOOOOOOOOOOOOOO
gbooboboboooooobooboboboboooboobooboobOoDbo

42. 000000 61
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oooooooOoooooooOoO0o0oOo0oOoopoooOoO0OO0O000O0”000000D00O0O0O000
oobooobooooooon

if name == "__main__ ":

self _test ()

ooo00ooo00ooO000oo0O00oo00ooO0O000O0O000oO0o0000O000000OPythonO
00000 *ake’O0O0OODOOOOOOOOOOOCCOCOOO

422 Python OO UOODOO0O0O0O0O0O00O00O0O0OODO0O0DO0OOOOOOOOODOOO
pydoc 000000 Python 000000000000 0000000 HTIMLOOOOODOOOOOO

docstring 0 0 APID 0000000000 OOOODO epydoc0 000000 O0O0OOO Sphinx O docstring
oooooooooooooon

423 000000000000 OOODOOOOOOO

Unix 0 OSOO0000CO000D0C0O0O00O0Ocurses0 0000000000000 Ocurses000O00O0
gopboooooooooog

43 0000

431 0000000000000 0O0O0OODOO0ODOOOO
thread 000O0OD0O0O0O0OOO0ODO threadingOUOOOOOOODOOOOODO threadingdOOO0O
U0 thread00000O0OO0OOODOO0ODOOODODOOODOODODDOODOODDOOO

Aahz OO0ODO0OO0OO0O0DOQOO0O0ODOOO0DOO0OO00ODODOO0ODOOO0O0OOOOO0 http://www.pythoncraft.
com/OSCON2001/ 0000000000

432 000000000000 DODOOOOOOOOOO0O000O0

gbobooboocoooobooooobooboooooOodobOoboOoooOoboOobOoboobOoOoboOooOoooOonDOOon
goboooooooooooobbooooooo

goboooboooobooooobooooobocooboooooooooOooooboOooobooOooooog:

import threading, time

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

print (name, 1)

Jooooooo)
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(Cooooooooo)

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

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

0000000 @oooooooooooooo)oooooooooooo00ooooooooooooon
oooooooooooooSOOO00U0OooooOO0oO0OooooOooOO000OoDoOoOO000OobooDOO0OOn
ooboooooooooo

goboooboooobooooobodooboooobooooooocoon:

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

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

T.start ()

time.sleep (10)

time.sleep () UOOOOOOOOOOODOOOOOOOOOOOOOOOODOODLOOOOOOOOOO
00100000000 queveO00DOO0O0ODOOO0ODOOOOOOOOOODOOODOODOOOOO
goobooboboboooooooooobooboboboboobooobooboobobUoboboboboooo
gogog

433 00000000 0ooooooooO0o00oOoOoOoOoooooooo

JO00000000000 concurrent.futuresOOOOOOO0O ThreadPoolExecutor 00O OO
oooooood

goooooboobooboobooobooboobDooboboobooboobDo0obbobbobbDOon
queue JO0O0OOD0O0OO0ODOODOOODOOODOODOODOODOODOODOO oueve0oooonooO
gbogobooboooooooooboboboDb .put(obj) UOODODODODOOO .get()y OOOO
gopboooooOoooooOoOoOoOoooOoOooOoOoOooDoOoO0l1o0oDooO0obOoO0oooooOoooDooOooon
ggbobooboobboon

gobooooooooooon:

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 () :

Jooooooo)
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(Cooooooooo)

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

g = queue.Queue ()

# Start a pool of 5 workers

for i in range(5):
t = threading.Thread(target=worker, name='worker % (141))
t.start ()

# Begin adding work to the queue
for i in range(50):

g.put (1)

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

gobobooobooboobboobg:

Running worker

Running worker

Running worker

Running worker

Running worker

Main thread sleeping

, started 130283832797456
Worker <Thread(worker 2, started 130283824404752

Worker <Thread(worker 1
2
Worker <Thread(worker 3, started 130283816012048
4
5
1

running with argument
running with argument
running with argument
, started 130283807619344
, started 130283799226640

, started 130283832797456

Worker <Thread (worker

Worker <Thread(worker running with argument

oo w NN PO

>

>

>

> running with argument
>

>

)
)
)
)
)
)

Worker <Thread(worker running with argument

gbobooooooooboooboooOooboO0oooobd;ueveddooooooooooooOon
ooboooooon
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434 0000000000000 O0OO0OO0OO0OOOOOOOOOOOOOOO0

global interpreter lock (GIL) DD 00000 OPythonVM OO OO OOODOOOOOOOODOOOOOOOO
00000000000 0OPythonDOODOOOOOOOOOOODOOOOOOOODOOOOOODOOOOO
0000000 sys.setswitchinterval () D0OOO0OOO0OODOD0OOO0OOOOODOOOOOODOOO
000000000 00o0O00oo00 CcOoUoooUOoPythonOOO0OOOOOODOOOOOODOOOO

goboooooooooooooooobooooobo pyMOO0OOOOOOO0OOOOODODOOOOOODOOOO
ooooOooooooo@UuUoooOo0O0OooO)oooooo0ooooooOo0ooooD”Oooooooo
ooboooooon

0000000000000000000 (LOLIOL200000DODIOD20000x0y00000000
i0jooooo):

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

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

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

goboooooooooooooo:

i =i+l
L.append (L[-1])
L[{i] = L[j]
D[x] = D[x] + 1

goobooboooobobobooobobobooboboboobobobobobooboboboo
_del__()0ODOD0OO0ODOODOOOOOOOODODODODOOOOOODOODODODODODOOOOOO
gogboboooboobboboboobbobbO0Omutex D00 O0OO0OOOO

435 0 0000000000000 (Global Interpreter Lock) OO0 OO 00000
goooooo

oooooo0 pythonOOOOOODOOODOOOCPUDODOOOO(@MOOO)OOO PythonOODOO O
ooooooooooooo@GILoooooooooooooo0ooooooo00oooGIL OO0 Python
goboooboooooooooboooboooobooooooooooooobooooonoa

Python 1.50000GregStein0 00 00GILOO0DODOO0O0OOO0ODOOO0ODOOO0ODODOO0ODODOOODOO
000000 (free threading” 00 0) 0000000 O Adam Olsen O O O O python-safethread 0 0 0 0 O
Jo0o00o0bOo0o0oooooooooDOooooooooooooGILO0000DooooobOoboooon
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ooo0oOoooooo0o0o0ooo000o0oooO000oooO0O000boO @ObOO00 30%2000)000
gooo

00ooooocPiooodd PpythonOOODOOOOODOOOOOOODODODDODOODOOODO DOOODO O
gobobObbO 0oooo0 bobooobobbb0o0ob0obDbb0o0oOobbOOo0bOg concurrent. futures O
0000 ProcessPoolExecutor UODOOOODOOOOOOmultiprocessingddopoogoonon
gopbo0o0ooOoOo0o0ooOoO0O0oDOoO00bOOOoOobOOooOoOoDOD APIODOOOODOO

ciDoooooOooooooOoDooCcU0ooDOoDOooooU0oooooDoDoooooooon C
gobDOo0oO00boCooOoGILO0ooOoO000ooOOo00b0O0O00DO0OO00DOOd z1ib O hashlib
gogbobooboobooobooboobobooboobbooboo

GILOO0O00000000000000000000000000000000000000000000O0
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooobooooboooooboocOooboooobooooooooo

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gopboooooooooooobbooooooo

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gogoooobooboooobuooboobobooboobboobg

44 00000

441 0000000000000 O0O0OOOCO (ODOOO0OO00O0OO000000..)

os.remove (filename) OO0 os.unlink(filename) DO O0O00O0OOO0OOOOOO0OOO os O
0000000000000 0000000000000000 unlink() O0OO0OO0OO0OOOO UnixOO
gooooOoooooa

gob00o0o00ob0b0O0U0Oblos.rmdir() DOOO0OUOO0ODODDOO0ODODO os.mkdir() DOODODOO
O00Oos.makedirs(path) O path OO0 OO0OD0OO0O0O0O0O0O0OODDOODODOOOOOOODOODOS.
removedirs (path) D0O0DO0O000OOD0OO0O0OO0O0OODOODOOOOOOODOODODOOOODODOO
O00b0b0ob0ob00o0bodObdDbshutil.rmtree () DOOOOODOODO

00000dddddddddddos.rename (oldpath, newpath) O0O0OO0OO0OO0OOO

goo00obOob0b0oOoDbOoQboO £ = open(filename, "rb+") OJODOODODOODDOODOODO £.
truncate (offset) DO O0O0O0O0ODO;offset 00 0000000000000 OODOO os.open ()
00000000000 os.ftruncate(fd, offset) UOOOO0O AdUODOODOOOOOOOOO (O
ooooo)yood
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shutil 00000000 copyfile()d copytree()Ormtree() DO0O0O0OO0O0O0OO0O0O0O0O0OO
ooboooooon

442 000000000000 O0OOOOOO

shutil 0000000 copyfile() O0O0O0O0O0O0O0O0O0O0MacOSO0OD0O0O0O0O00O0O0OOOOOO
ooboooooooooon

443 00000000 DO0OO0OO0OOOOOOOOOOOO
gobo0o0oooObo0oobo0oooDbOOdOstruct00000DOOO0OO0OODODOOODOOOODOOOOO
(OO000)oDooOoOooooOOoO0oOo PythonOOOOOOODOOOOODOOOODODOOOOODOOOOODOO

00D000000ooo0oooooo20000002004000000 100000000000000
gooooobobon:

import struct

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

ooooooo0o’»000ooooOo0O0O0O0O0000000O0OOOO0O00000ooooO’ oooo”
oor’QoOoO0)boooooooorooob0”eng0 0700000000

000000000 (@ooooooo0o0ooo0o0ooo0oooooooon)boo0b0ob array000O0O
ooboooooooooo

O00: O0D0O0O0O0O0OCCOOO0O0OO0O00OoOo(@oDoooO0ooD "rb"O open() OO0OO)O0O0O0O0ODOO
000000000 ooooooooooo (@MOooooo)"r" 0000000000000 ooooon
000000 f.read() O bytesO0O0OO0O0OO0O0O0O0O0 stxr00ooooooocoOon

444 os.popen() 00000000000 osread() DO OO O ODODOOOOOOOO
gooo

os.read() DO00OO0OO00ODOOOOOOOCOOOOOOOOOOOOOOOODOOODOOODOODOOO
go00Db0 os.popen() UOOODOOD open() UOODODOOOODOOOODOODODOODODO
0000000000000 os.popen() UO00O0OO0OO0OOO0ODOCOD pOd0 n0000000O00DO0O0OO
p.read(n) OO0OO0OOODOODOOO
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445 0000 (RS232) 0000000 doooooooooOon

Win320 POSIX (Linux0 BSDO 0O O )0 Jython O O :
http://pyserial.sourceforge.net
Unix 0 0 OMitch Chapman OO0 0O Usenet DO OO ODOOODOOO0O:

https://groups.google.com/groups?selm=34A04430.CF9 @ohioee.com

4.4.6 sys.stdout (stdin, stderr) OO0 0000000000000 OO0OO0OOOOO
RN

Python O fileobject 000000 COODOOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O00O0O

00000 open() 0000000000000 0ODO0OO0O0ODOOOOOOOO f£.close() O Python
00000000000 pythonOOOOOCOCOCOOOOO0O0O0O0O0O0O0OOOOOODOOOO COOOO
gooooooooooooboooobooOoo0oooOoDbD ftOob00oO0ooobOoOO0oDbOoO0OO0 fooo0ooobooo
ooboooooono

O000OstdinOstdoutOstderr 0 CO OO0 0000000000000 0O0OOPythonOOOOODOOODOO
O00Osys.stdout.close() OOOOO0O0OPythonODOOOOOOOOODOOCOODOOOOOODOOOO
000DoO00o0oooooooocoo0oooouDoo0 oooooooo

gooocooopoooooooooodooooooooooooobooboobooooo00o00o0oooaOoao
000000000 @ooooob00oo0o rooooooooooDoLOOooooooOH)yoooooooo
00 os.close () OOOOOOO0O:

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

os.close(stderr.fileno())

0ooDoooooooooooo o L,2000000

45 000000/ 0O0000oOO0DOoDOooDd

4.51 Python0 WWWOOOOODODODOOOOOO
00000000000000000 internet0 netdata 0000000000000 0Python 000000
00000000000000webO0O000000000000000000000000000

0000000000000000 Paul Boddie 00O OO 0O https://wiki.python.org/moin/WebProgramming [
ooooooooooooo

Cameron Laird O Ohttp://phaseit.net/claird/comp.lang.python/web_python O Python 000000000000
ooooOoooooooooo
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452 CGIOOOOOOO (METHOD=POST) 0000000 OooOooOonO

goooopOSTOOOODOOOOOODOOOOOOOOOODOODOOODODODOODOODODODOOOO
god

00000000 urllibrequest 00000000 0O0O0O:

#!/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=qgs)

with req:

msg, hdrs = reqg.read(), reqg.info()

0000000000000 000oDoDO0oOoOoD POSTOOODODODODODOO urllib.parse.
urlencode() 00000000 DODDDODOOOOOOOOOOOODDDODOOOOO name=Guy
Steele, Jr. 000000 0O0:

>>> import urllib.parse
>>> urllib.parse.urlencode ({'name': 'Guy Steele, Jr.'})

'name=Guy+Steele$2C+Jr."'

O0e:
urllib-howto OO0 00 O0O0O0OOODO
453 00000000 HTMLOOOOUODODDODOOOO

Web Programming OO0 00 wikiOOOO O0DCOO0OOOCOODOOOOOOOOO

454 Python OO0 0000000000000 O00OOOOOO

ooboooooooon smeplibO0O00O00O0O00OO

joooo0d0ooDooooooooooo0ooDo0o0ooDo0oooooOoooooDo SMTPOOOOOOO
gooboboboboooooooogo

import sys, smtplib

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

(ooooooo)
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(Cooooooooo)

[}

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 ()

Unix 0000000000 sendmail 0000000 Osendmail 0000000000000 0O00O0OO
oo00;00000 /usr/lib/sendmail OOOOODOODOO /usr/sbin/sendmail ODOOODO
sendmail 00 0000000000000 00O000O00O0O00O0OOO0O0O00O0O000O:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
= os.popen("%s -t —-i" % SENDMAIL, "w"

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

.write ("Subject: test\n")

.write ("Some text\n")

' ' 'o 'O 'O 'O

(

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

.write ("some more text\n")
sts = p.close()
if sts != 0:

print ("Sendmail exit status", sts)

455 00000 connect() D DO ODODOOO0OO0OO0OO0OO0O0OOOOOOOOOOOOO

00 select 000000000 O00DODOO0 VODOODOOODOOOO

TCpODOOOOODOOOUODOOOUODOOOUODOOOOOOOUOOUODOOOUODOODOODOODOO
goooboobOdD connect () U0UOO0O0OO0O0OD0OO0OO0O0OODOOOLOODODO .errmod00000O00O
00000000000 DbD0O0Oerrno.EINPROGRESS OO0 OODOODOODOOOOODOODODOOOO
gopopooooooooooooSODoU0UooU0UooU0U0ooooo0oDoU0ooDoUoooobDoOoOoon
gooooboboooo

connect_ex () 00 O0000ODO0OO0O0O0OOO0OO0OOOO0ODOOOOO0OO0DO ermoO00O0O0OO0OODOOO
O0000O0000000000 connect_ex() OO0OOOO0OOOOO0O —-000O00 errno.EISCONN
J00000oo0ob0o00ob0 -00o0b0boo00o0oo0obOo0o0ooObOo0oO0oooOo0oOoOoobDoOoOooooao
ooo

OO0: asyncore00000D00OD0O0OO0O0OODOOOODODODOODOODOOOODODOODOODOO
00DO000O0o0o00oooOOoDoOU0obooO TwistedODOOOOOOOOOOOUOODOOODODOO
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46 DO00OOOO

461 Python OO OO 0000000000000 O0O0OO0O0OOOOOOOO

oono

000 PythonOOO DBMO GDBMOOOOODOOOOOOODOOOOODOODOOOOODOOOOOOO
gboobd sqglite3 000000000000 OOODOODOODOODODODOOOODOOO

000000000000 00DO0O00DO0000O0000O0 DatabaseProgramming wiki page 000000
oooo

46.2 Python OO OO0 O0O0OO0O0O0000O00O0OO0OO0OOOOOOOO

pickleJO00OOOOCODOOOOOOOOOOODOOOODOOOODOOO(@MDOODOODOOOOO
0000000000000 00O00O0DODODODOD)O shelveOOOOOOOOOODO pickle O
(ge)dbm OO0 0C00OO Python OO ODOOOOOOOOOOOOOOOOOOODOO

4.7 00O OO

471 PythonO OO OOOOooooooooooOoO

gobbooobd random 000000 oooboooboobbOoobOon:

import random

random. random ()

gopooo (o, nhoooooooopbooobooooooo
goboOoooooooooOoOobOo0oooooooooOooDog:

e randrange (a, b) 000 [a,b)0 000000000

euniform(a, b) 00O [a,b)00000000O0ODOODOOO

* normalvariate (mean, sdev) 000 (0D0O0)000000O00DOOOOO
gobooooooo0ooodOopDoOooooogoooog:

e choice(s) 00DODOOOO0ODODOOODOOODOOOOODOOOODO

e shuffle(L) 0000000000000 DOOO0ODODOOODOOOOOOOOODOOODODOOO

Random OO0 O00000O0O0O0O0COO0OOCOOOOOOODOOOOOOOODOOOOOOOO
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54 CUO0O000UODO0OO0OUOoOoOoOoOoon
goooooOoOoOoooooooOoOOOO0O0OO0O00000O0OO0O0O0O0O0O0O0OoDO0Oo CoooooODOO0OOO
00000 extending-index OO0 O OD0O0O0O0OO

000000000000 python0000000O0O0O0O0OOO

52 C++ 0000000000000 00O0O0O0

000C+0000CO00000D000000O extern "c" { ... }0PythonOOODOOOOODO
000000 extern "C" O PythonOOOOOOOO0O0OOOOOCOOOOOODOOCOOOOOOOO
oo C+00000000o0oooooooooooooooog

53CU000U00l0ooU0UoooOooooooon

goocooooooooooooooooooooboooooooooo

CythonOO0O0OO0O Pyrex DO0O0OD0OO0O0O00 PythonOODOOOOOOODO COOODOOOODOOCython
OPyrexOOOO PythonO CAPIOOODOOODOOOOOOOOODOO

Oo0000 PythonOOOOOOOOOO0OCOC+HOOOOODOOOOODODOOOODOOOOODOSWIG
00000OoOoOOooO00000000000000000000000oSIPOCXXOBoostOWeave 00O C4++
goboooboooobooooon

54 CO0O000 PythonOOOODODODODOOOOOOOO

goboobodbodbd pyRun_SimpleString () DUOOOO0OO000O0D0O00O00O0O0O0 _main__
000000000000 0D00O00D00O oODDO (SyntaxError 000)000000O0 -1 0000
000000000000 PyRun.String() 0000000000000 Python/pythonrun.c O
’PyRun_SimpleString () 0000000000


http://cython.org
https://www.cosc.canterbury.ac.nz/greg.ewing/python/Pyrex/
http://www.swig.org
https://riverbankcomputing.com/software/sip/intro
http://cxx.sourceforge.net/
http://www.boost.org/libs/python/doc/index.html
https://github.com/scipy/weave

Python Frequently Asked Questions, 1000 3.6.9

55 CO0000 PythonOOOOOOooooooooono

0000 pyRun_String () U0OODOODOD0OO0 pyeval input UOOO0OODOODOOO0O0OO0O0OO
goobobobobooooooobooo

56 PythonOOOOOOOO COoOoOoOoooooooooooon

gobooobodbuodboobodbUddpryTupleSize() UODUOODOOOPyTuple GetItem() OO
goobobo0oobOob0oboobobO0b0ob0ob0ob0O0ODOnD pyList-Size() O PyList_GetItem()
gooogo

bytes 0 00 PyBytes_Size() OO0ODOODOODOO PyBytes AsStringAndSize () OOOOOOOO
000000000000 PythonO bytes DD OD0DO00OO0 nullO0O0OD0O0DO0OOO0O CO strlen()
oopbDoO0ooOOoOoOobDOoOooooOoOoooon

00000000000 0000000000000O0NULLOO0O0O0DO0O0DOO0ODOOOPyYBytes_Check ()
O PyTuple_Check () O PyList_Check () DOOOOODOO

0000 ’abstrac 0000000000 DOO0O0O0OO PythonODOODODOOODOOOODO APIOOO
OO0 -0000D0000 Include/abstract.hO00O0OO0O0OODODOOOOCOOOOCDOOCOO
(PyNumber_Index () O00)0 PyMapping APIO 000000000 OOODO0OODOOOOOOODOOO
PySequence_Length () O PySequence GetItem() JO0OODOOOO0OO PythonOODOODOOODOO
gopooooooobooogoo

5.7 Py BuildValue() O 000000000 O0O0oOooOOoOO0OO0OO

gobO0o00bo000 pyTuplePack () DOOOOOOOO

58 CO0000O0U0UOUUOOUOOOOOODODOOOOOOOO

PyObject_CallMethod () 0OOD0D0O0OOODDOOOODODODOOOODODODOOODDODOOOODOOOO
00000000 000000O0 pyBuildvalue() OODOODODOODODOODOOOODOOOOOOOO
oo:

PyObject =
PyObject_CallMethod (PyObject =xobject, const char smethod_name,

const char xarg_format, ...);

gobooooboooobooooooOooOooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOonon
0000 py DECREF () DO0ODOOO0ODOOODOOO

00000000000000000 "seek’00000 10,00000000000@CO0000000OOO
ooooog»Poooo):
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res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;

o0 pPyObject_CallObject () UOU0OODOUOO0ODO OO OO0DOOOCOOOOOOODOOODOODOOO
oooooooooor) 0000000000 oOo0000oooO0O00oooO0O0O00Doon ?@”’0
oobooooo

5.9 PyErr Print() (OO O stdout/stderr D OO0 OO0 O)000O0O0O0O
gooddooooodd

Python 000000 write() OODOOOOOOOODOOOCODOOOOOOCOODOODODOODOODODOO
00 sys.stdout 0 sys.stderr 000000000 0Oprinterror 0000000000000 0OOO
0000000000000 00000D00D0OD000 write() ODODODOOOOODOO

goboboOoobdd io.stringIo 00O oonoO:

>>> import io, sys

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

>>> print ('foo')

>>> print ('hello world!")

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

hello world!

ooboobooooobooooboboooooboooobooobooOoon:

>>> 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(''.Jjoin(sys.stdout.data))
foo

hello world!

5.9. PyErr_Print() (000 stdout/stderr 0100000 0)0000000000000000000 75
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510 COCO PythonO OO OOOOOOOoooooOoOoOoOoOOoOOOnd
g

gobboooboooobooooooooobooOooboOoooo:

module = PyImport_ImportModule ("<modulename>");

ooooOO0ooOO0o0O000o00o00o0O00O00O0(@OobOOn sys.modulesOOD0OODODO)OO0OODO
Jooooooobobbbooooobobbbbo0Ogn sys.modules["<modulename>"] OOOOO
0000o0000ooDo0o0oo0o00ooo0DoooDo0ooo00oooDo0O0oooDoo0oooDoooooooDooon
’sys.modules 0000000 DOO0O0OOOODOOODOOO

00oo00ooooooo (@ooo000o00o0oDo00oDoo000oD)00o0Do0Do00oDOoDOooooooon
gooog:

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

PyObject_SetAttrString() 00000000000 00000O00O0OOOO0O

511 Python 00O C++ 000000000 OO0OOOOOOOOO

goooooodUooooood0oooU0oDoO00oooU0ooOdU0ODoo0oogoo”oOoooDoo oo
0000o0o00oooUoUooooOdPythonODOO0OO0OOOOOCOOODOOD COC++O0O0ODOODOOOO
goodoocCcoOoU0 @WooOo)oooooUoodOo pythondOOOOODOOOD C++00O0D0O0OOOO
gooogoood

C+0000000O000DO cOoogUooopOUopDoUboooogoooUOoD ODooobooooo

512 0000000000 DO0ODO0ODO0OO0O0OOO0ODO0OOoOOoOOoOOOOn
gobggoouoood

gooooo0ooOooOoO0oodOoooOO00ooUODOOoU0ODOoO0oOO0O0OOoODOoU0oOODOoUODO@OoOooOon
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gopooono)

53 00000000000 DOOO0OOOO

ooo00o0oooo0o0o GbBOOOO0ODOOOO0ODOOOOO0OOOOOOOOOOOOODOOOOO
oono

.gdbinit 00000 (000000 O0)000000000000000:
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br _PyImport_LoadDynamicModule

goooGebBOOOOOODO:

$ gdb /local/bin/python
gdb) run myscript.py
gdb) continue # repeat until your extension is loaded
gdb) finish # so that your extension is loaded
gdb)

)

gdb

br myfunction.c:50

continue

514 Linux OOOOO PythonOOOOOODOOODOODODODODOODOOO
Jobbdoobobobuobobuooboo

Python 0000000000 00000O0Python 00 0000000000000 ONO0ONONONOONOOD
/usr/lib/python2.x/config/000000000000000O0

RedHat 0 OO Python RPM OO0 DO O0OOOO0OOOOOODOOOODOOOO

Debian 0 00 apt-get install python-devOOO0O0OOOODOO

5.15 000 (incomplete) D OO 0 000 (invalid) D OO” 000
ooooodoodon

PythonOOOOOOOOOOODOOODODOODDOOOOOO@OOO O0000000000000A0
goooooooooooOoOoooooooooO)0oooooooOoooUoooooooooOooooooo
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon

Python 00 000000000000 O000O codeop 000000 DDOOOOODO IDLEODOODDOO
gooog

000 CODO0D0DO000O0DD0O0D0 PyRun_.InteractivelLoop() 0 (0D0D0DO0DOODOODDOODNO)
OoOoO0OO0Python OOODOOOOOCODOOOODOOOODODOOODODODOOOOODOO
0 PyOS_ReadlineFunctionPointer () DO0ODOOOODOOOODOOODOOODODOOO Modules/
readline.c O Parser/myreadline.cO000000O0O0O0O

000000000 python 0000000000 DOODOOOODOODOOODOOODODOOOOOOODO
PyRun_Interactiveloop () 000000000000 O0OOCOOOCOCOO0OOCOOOOOODOOOO
0000000000 pyParser_ParseString () U000 e.errordJ EECFUOOOOOOOOOOO
0000000000000 00000ooo00ObAlexFarber 0000000000 DODOOOOOOO
gooooood:

#include <Python.h>

#include <node.h>

(oooooon)

514. LinuxOOOOO PythonO OO OO0O0OODO0OO0O0OO0D0O0O0OO0ODOOO0OOOOOOOOOOOO@T?
gooooooo
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(Cooooooooo)

#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>

#include <compile.h>

int testcomplete (char xcode)
/* code should end in \n #*/

/* return -1 for error, 0 for incomplete, 1 for complete x/

node #*n;

perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0O;

return -1;

PyNode_Free (n);

return 1;

oobodobooo0obo0oobod pyCompileString() DOOD0OO0O0OO0O0OO0O0OOO0ODOOOO
gooooooooooOoOO0O0O00O0O0O0O0OObOOOon pyEval EvalCode() OOOOOOODOODO
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
ooo0ooooO0o0oooo0o00oooO0o00ooO0O00bO0000O0O000oODO0O00ODOO0O0D0OD0O0
000000000 00000000 "unexpected EOF while parsing” 0000000000 GNU readline
library 000000000000 (readline) 00000000 SIGINTOOODOOOOOOOOOO):

#include <stdio.h>

#include <readline.h>

#include <Python.h>
#include <object.h>
#include <compile.h>

#include <eval.h>

int main (int argc, charx argv[])
{
int i, j, done = 0; /+ lengths of line, code #*/
char psl[] = ">>> ";
char ps2[] = "... ";
char *prompt = psl;
char *msg, *line, xcode = NULL;
PyObject #src, =*glb, =xloc;
PyObject xexc, =*val, xtrb, =*obj, xdum;

Py_Initialize ();

(oooooon)
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(Cooooooooo)

loc = PyDict_New ();
glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__",

while (!done)
{

line = readline (prompt);

if (NULL == line)
{
done = 1;
}
else

{

i = strlen (line);

if (1 > 0)
add_history (line);

if (NULL == code)
J=0;
else

j = strlen (code);

code = realloc (code, 1 + 3 + 2);
if (NULL == code)
exit (1);

if (0 == 3)
code[0] = "\O0'";

strncat (code, line, 1i);
code[i + j] = "\n';
code[i + J + 1] = '"\0"';

src = Py_CompileString (code, "<stdin>",

if (NULL != src)
{
if (psl == prompt ||
'"\n' == code[i + J - 11])

dum = PyEval_EvalCode (src, glb,

Py_XDECREF (dum) ;

Py_XDECREF (src);

free (code);

code = NULL;

if (PyErr_Occurred ())
PyErr_Print ();

prompt = psl;

J/ *

J *

J *

/ *

J *

/ *

J *
J/ *

PyEval_GetBuiltins ());

Ctrl-D pressed =/

save non-empty lines #*/

nothing in code yet */

out of memory */

code was empty, so */

keep strncat happy */

append line to code */
append '\n' to code */

Py_single_input);

/%

/%

/%

loc);

compiled just fine - x/

">>> " or %/
"... " and double '\n' %/

/% so execute it */

(ooooooo)

5.15. 000 (incomplete) 0100”0 “000 (invalid) 0007 000000000000000 79




Python Frequently Asked Questions, 1000 3.6.9

(Cooooooooo)

} /% syntax error or E_EOF? */
else if (PyErr_ExceptionMatches (PyExc_SyntaxError))
{

PyErr_Fetch (&exc, &val, &trb); /* clears exception! #*/

if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
I'strcmp (msg, "unexpected EOF while parsing")) /+* E_EOF x/

Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2;
}
else /+ some other syntax error x/
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

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

PyErr_Print ();

free (code);

code = NULL;

prompt = psl;

free (line);

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

516 0000 g++ 0000 __builtinnew O _pure virtual D 0000
odouoogo

¢++ 0000000000 0000C000PYthon 0DDOOOOODOO0ODD g+ 00000 (Python
Modules Makefile 0 0 LINKCCOOO)OUOOOO g+ 0000 (D00 g++ —shared —o mymodule.
so mymodule.o)O0OO0OD0OO0OOODO
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517 D000 OoOooooo cooooono PythonOOOOOOdOodOd
O00000(DoOooOo)ooooooooood

000 int 0 list 0O dictO000O00OO0O0OC0OO0OO0OODOCOOO

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) D0 000000 C++ 00O
00000 (@OUOOBPLOOOO C+OO0O0O0OOOOOUOOOOOOO).

517. 0000000000 COOOOOO PythonOOODODODODODODODODODODOOD (OOOO)O8
gooooboobo


http://www.boost.org/libs/python/doc/index.html
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6.1 PythonO OO OO0 Windows 0000000000000

gdo000DO0O0obO0O0C0O00O00DOUO0DOWIndowsOOOOOOOODOODOODOOOOODODOO
gooooooboooooobobbobobobooddddoos bt ggg o
gooo

gooooooooooOoooooOooooogooooog»pbOSOOoOooo»o»doooooooo”
0000000000 0o0oouooo windows D OOOOODOOOOOO0ODODODDOOOOOOOOOOO
000000000 cmdODOOODOOODOOODOODOODOODOOD WindowsO »0000 0000
0r0oo0ooo0ooo0ooboo0oooooOoooboooooDo:

Cc:\>

gojooogooogoooooobooooddooogbbbobobbbobooooooobLDbobbbbboboo
gbooboobobooooooboobooboobon:

D:\YourName\Projects\Python>

00000000000 o0o0O00Python 000000000 DOOOOODOOOOODO

Python OO OOOO PythonOOOO0OD OOO0ODOOOO0OOOOODOOOOODOODOOODOODOOO
gooobobobobooooooooooboboboboboobobooboobooboboboboboboooo
j000o0o0o0dDoO0dDOOo0o0o0DO0ooUODoUOoUdDOO pythonOOOO0OODOODOOOOOOODO
ooooooooooooog?

goooo0oooo0oooOooOoOooD ’pyy00000O00D0OO0O0OO0O0DOO0O0OOODOOODODBODODBOO
gbobooboooooobooooboooobo pyoboooooooboooobOoboboobobon
ooo:

C:\Users\YourName> py

oobooooooooooon:
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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.

>>>

goooooor”ooooo>ocoogooooooo pythonOODOOOOOOOODOOODOOOODOO
gopbOoOoOo0oDOoOoOoooOOoOooDOoO pythonODO0O0O0OOCOOODOOOOOCOOOODOOODOOOOODO
gbooboboboooood:

>>> print ("Hello")
Hello
>>> "Hello" * 3

'HelloHelloHello'

ooooooooooooooooooooboOoooooDooooboOoooooOoDoOnn PythonOOODOO
0000000000 exit() 000000000 ctr1 00000000 z0OO0O Enter”00000
000 Windows 0O OOO0OO0OO0OO0O00OO0OO0O0OOOOO

0000 000000000 — Python 3.x — Python (command line) D 0 0 0000000000000
0ooooooooooooooooooooooooooboo >>>0000000000D000D00A0
0000000 exit() 00O0OOOOOO Cctr1l-z000O0O0O0OO0OOOOCOODODOO; WindowsO 100
"python” 0000000000000 0OOOOOO0O0O0O0O0OOOOOOOOOOODOOOODODOODODOO
ooo

py 0000000000000 O00OO00O0O0000PythonOO0OOO0DO0O0OO0O0OOOO0DODOOOOODO
00000 PythonOOOOOOOOOOOODOODODOOOOCOCOOOOOOOOPythonOOODODODODO
000000000 hellp.py0OO0O0O0OO0OO0OO0OO0O0DOOOOOOOOOODOODOOOODOOODOOO
gobbooobooooooOoooobOoOoobooOoOoOooOooOoOobOoboOooon:

C:\Users\YourName>

0000000 pyDODOODOOOODOOOOOOOO0O0O0O0O0O0 PythonOOOOOOO0O000O pyOO
oobooooooo:

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

6.2 PythonO OO OOOOOoOOOOoOoOooooooooOoO

Windows O OO0 OO PythonOODODOOOOOOO .py00O0O0OOOCOOODO (PythonFile)DO OO O OO
000000000000 D00D00D00D00DO0DO (D:\Program Files\Python\python.exe
"$1" ) 00000000000000000 foopy OOODOODDODOOOODODOOUODODODOOODODOO
000000o00O0o0OooOoog foor O0OOOCODOOCUODOOCUOOOUODOOPATHEXTODOOODO py O
goooooao
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6.3 PythonO OO OOOOOOODDOOOODODOOOOOOO

00 PythonO Windows 0000000000000 0O00O PythonOOOOOOOOOOOOOODODOO
0000000Do00O0O000000oDooO0oC0000U000OPythonDOOOOOOODODODO Windows
goboogooobooboopoboon

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobooooooooooooobooooboobo0ooboooooooooooooOooooDoOoboOooDbboooon
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
goboooobooooooooobbooooooobooooooooooooobooooon

64 00000 PythonOOOOOO EXEOOODOOO?

http://cx-freeze.sourceforge.net/ D OPython OO0 OO O0OOCOOCOCOOGUID EXEOOOOOOOOO distutils
000000 py2exe000O0ODO0O Python2x-0000 EXEOOOOOOOOODODO Python3000000O
ooooooooooood

6.5 x.pyd 00000 DLLOOOOOOO

O000pyd0OOO0OdIODOODOODOODOOOOOODOODODOOOfoo.pyd0OOOO0O DLLO
0O0000000000000 pyInitfoo() OODOOODO0ODODOOOOOOODOOOODOO Python O
“import foo” O O O O O Python O foo.pyd (O foo.pyO foo.pyc) DO O DO0O0O0O0O0OPyInit_foo() OO0
0000000000000 WindowsD DLLOOOO0OOO0OO0O0DOOOOD.exeO0O0O0O foolibOO0O
ooooooooooooo

O00Ofoo.pyd0 0000000 PYTHONPATH OO0 00O Windows 0 foo.dl D00 OOO0OO0O0O0OOOOO
oo0o0oooooooooodioco0o0oooOo0o0ooo0o0oooOdlioo0O00O0Cfoopyd OO
000000000000000 import fooOOOOO foopydOOOOOODLLOOODODOODODODO
00000 _declspec(dllexport) DOOOOOOO0OO0DO.pyd0O0OOO0O0DO0O0OOOODOOOOOO
gooboooo

6.6 Python 0 Windows 0000 0000000000000 OO0O0O
googdg

Python 0000000 Windowsapp OO0 O0000000000000000O:

1.0000 exeOOOO PythonOOOOOOOOO OOOO0 OO0O0OOWindowsOOOOOOOO DLL
0000000000000 000000000D000000OPythonD DLLOOOOOOOOO
O0{@Ooo0oooooooooooooooooOoOoODOD)00D000pythonNN.d11 00000
00000;000000 c:\Windows\SystemOOOOOODOODOOOODOO NN O Python OO
O0O0OQO Python330000 7”33>000000000

6.3. Python D00 000000000000 OD0O0O0OOOOO 85
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Python 0 O Oload-time D0 000 run-time 00000 OO0 Oload-time 0 00000 pythonNN.
libO0000OQ0OOCOOOOO0O0Qmun-time 00000 pythonNN.d11 00000000000 OOO
(0O00000: pythonNN.1ib O pythonNN.d11 O0O00OO0O0O0OO 00000000000
0000000000000 0oo0oooooooon)

run-time OO0 0000000000000 O0O0OOOOOOOOOO0OO0OO00O0O0O0O0O00000
Windows 0 LoadLibraryEx () 00000 pythonNN.d11 0000000000 OODOOOOO
00000 Windows [0 GetProcAddress () 0000000 DOOOODOO0O pythonNN.d11 (O
O0O0OO0OPythond CAPHOUODOCOOOOOUOOOOOOOOOODOCOOODOOOODOOOODODOOO
000000000 PythonO CAPIDOOODOOCOODOOOOD COOOODOOOODOOO

Borland note: 0 0 pythonNN.1lib O Coff20mfexe 0 OMFO OO OOOOOOOOOOOOO

LSWIGHOOOOOapp OO OODOOODODO PythonOODOOOOOOO Python”OOOOOOOYODO

OooooooswicooOOoOoOooOoOoooO00oOooooObooO0o0000exeOOOO OO0 OOO
oo coooooooo(@)obLLO0 O0oOoooo0o Ooooooooooobooo

.SwiGoOooooooooooo mit00 (COD0)OODOOOO0DO0O0O000D00000000 leoD

O0mit000000 initleo) 00000O0SWIGshadow 000000000000000000 init
000000 initleoc) 000000000 shadow OO0 0000000000 helper000000O
oooon

000020 COU00 exeOUOOODDODOOUOOOOOOOODOODOOOOOOOO PythonO OO
g000o00oOo0o0ooOo00ooo0(@UUbDbOU00ooOoUUooogoDoOoOoooon)

.000000000000000 PythonO0OOO0O0O0O0OO0OO0OOOO0O0DODOODOOOOOODOODOO

oo

#include "python.h"

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

. PythonO CAPIO O OpythonNNdAl OO OO0 D0 O0O00000O0O0O0O0OOO MSVCOOODOOOOO

gobooboobboobooboo

OO0 1: 000000000 struct FILEOOOOOOOOOOOOOFILE*OOOOOOOOO 00
00”’00000000000000000000000000000000 0. 000000000
ooo

OO0 2:SWIGO void 0000000000000 000000000000O00O0O0:

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

00 OPynone O pythonNN.dll OO Py NoneStruct 000 0000000000000 O0O0O0COOO
goboobooobobooboobobooboobbooboobbooboobboobooono:
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return Py_Buildvalue("");

oooOosSwiGOOOOOOoOooOoo (@uo SwiIGOoooooooo)ooooSWIGO $typemap
coobobooobooooooooOooOoooooboboooon

6. Python 0O OOOOOOOOOO WindowsappOOO PythonOODOOOODOODOOOODOODOOO
gboooboooobo0oboboboobobooobuobobo0ob0U eppUbooboobobooOO
goooooooor»0oooOoor»oooo0o000O0000 (wxPythonWindow D0 O0O0O000)0
0000000000000 0 PythonOODOOOOOOOOODOOOOOPythonDO /o0 0000
0000000 0000000000000 000000000QCread) 0 write)OODOOOOO
(COooOoooOUoUoOUOO)PythonOOOOOOOODOODODODOO

6.7 00000 PythonOODOODODODOOODODDODOOODOOOODOOOO
googgon

O0FAQUOOODOOOOO0DO0O0O00O0OPythonOOOOO0OO PEPSODOOOOOOO PythonO OO
0000004000000000000000000 EmacsO python-modeO0OO0O0O0O0OO0OOOCOO

ooooO0oOo0oooooo0o0o0ooooooOoO0oooooooooo MSVCOODODOOOOOOOOOOO
00000o0O000o00o0O00o0o00000 Tools — Options — Tabs 0000000000000 000
gor0r’ooco’o0r0ooo0O0Oor0 4000000 00000DOOO”0000OO0OOOOOOOOO
gooo

Python 00D DO0DO0OOCOUOOO0OOOODOOCOOOOOOOODOODOOOOOOOIndentationError
00 TabError 000O00OO0Otaebnanny 0000000000 0OO0OOOOOODOOOODOODOOOO
gogboboobooboboobooobo

68 0000000 0O0DO0DOOOOODOOOOOOoOOn

msvert 00 0000000000000 QOQCCOOO WindowsOOOOODODOOOOOOOQOOOOOOOOoO
gbooboboboobodD kphit () DOOOOOODOODODOOOOO getch() ODOOOOO

6.7. O00DOU0O PythonO O OODOOODODODOOOD0OODO0O0O0OODOOOOOOOOOO 87
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71 0000 GUIOOO

72 Python OO OOOOOOOOoOOoOo GUIOODOOOOOOOOOO
goon

ooooooooooo(@)oobooooooooooDooobo0o0g python3 000000000000
0000000000 Tkinter 0 Ot0 Python3 0000000000000 0O0O0O

7.2.1 Tkinter

PythonOOOOOOCOCOOCOCO tkinter OO0 Tel/TkOOODODODODODOOOOOOOOOOOOOOOOOO
goboo0o0oooO00ooOoOoO0OoDOO0O0OoOOoO0ODOOoOO0ODO (@DOoOOoODo PythonOOOOoO
0ooopooooooooooooD oooo0ooooooO0)yoooooooooDoooo Tkooooo
000000 T/TkOODODODODOo ODoooooOoOoDO Tel/TkO O Mac OS X OWindows O Unix 00 0O 0O
gogbobooobooboobboo

7.2.2 wxWidgets

wxWidgets (https:// www.wxwidgets.org) D OC++ 000000000 OCOOOOOGUIOOOOO0O0O00O00
000000000000000000000000000000000000Windows(dMac OS XOGTKDO
X110O0O00OooOOoooooooooo0oooooo0oO PythonOPerlDRuby 000000000 OOOO

wxPython (http://www.wxpython.org) 0 wxWidgets 0 Python 000000000000 O0OODOOOCOO
wxWidgets 1000000000000 000000O00OOO0O0OOOO0O0O0OO purePythonOOOOODO
0000000000 0wxPythonOODOODDOOODOODODOOODODOODOOOO

wxWidgets 0 wxPython 0000 0000000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0
gopbooooooooooooboooooooooDo


https://www.python.org/downloads/
https://www.tcl.tk
https://www.wxwidgets.org
http://www.wxpython.org
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7.2.3 Qt

QiU IIDIDDIUODDODoDDDOOO (PyQtODODO PySideyO KDEOODOOOOODODODO (PyKDE4) OO
O000OPyQtOOO PySideDOOODOODOODO0OOOOODOOOOOODOOODOOOOOOOOODOOO
Riverbank Computing 00 PyQt 000 0000000000000 O0OOPySide00000000000O0
oooooooooo

Q45000 LGPLODOCOO0ODOOO0ODOOO0ODDOOUODOOOODOOOO The Qt Company 00O
gooogo

7.2.4 Gtk+

GObject introspection bindings 0 Python OO 0000000 OOGTK+30000000000O000O0O
Python GTK+ 3 Tutorial 00 OO0 O

Gtk+ 2 toolkit 00 00 PyGtk D 00000000 James Henstridge 0 0 00000000000 <http:
/lwww.pygtkorg>0000000000

7.2.5 Kivy
KivyOOOOODODDOOODOOOODOOODOO (WindowsOmacOSOLinux) 000000000 (Androidd

i0S)0000000000000000000000GUIODO0O0O00D0000 PythonO Cython OO0
gobooobooooooOooooboOoobooOoOooooOooOooono

Kivy DOOMITOOOOO0O0OO0O0O0O000000000000000000000000000
7.2.6 FLTK

0000000000000 00000000000000DB00A0 the FLTK toolkit O Python 00O OO
000 the PyFLTK project 00O O0OOOOO

7.2.7 OpenGL

OpenGLOODDOOOODODO PyOpenGLOODDOOOODODN

73 Python OO OOOOoOOoOOOoOOoOO GUIDODODOOOODOOOOOO
0o

PyObjc Objective-C bridge 00 0000000000000 OPythonOOO0OO O MacOS X O Cocoa 00O
gooboobooboboon
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https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
https://www.riverbankcomputing.com/commercial/license-faq
https://www.qt.io/licensing/
https://wiki.gnome.org/Projects/PyGObject
https://python-gtk-3-tutorial.readthedocs.org/en/latest/
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Mark Hammond O O O Pythonwin O O Microsoft Foundation Class 1 0 0000000 Python OO OO OO
000000000000 oO0o0MFCOOUOOOOOOO PythonOOOOOOOOO

7.4 Tkinter 0 O O

741 Tkinter 000 000000000000 0OOOO0O0OO

Freeze 00 0000000000000 0D00O0000000O0O0Tkinter 0000000000 00O0O0O0OO
000 TelDO TkOOOOOOOOOOODOOODOODOOODOOOOOOOOOOOO

0000000 mOo0O0O0o0O0Og TelDO TkOOOODDOOOODMMOOO TCL.LIBRARY O TK_LIBRARY
gobobooobooboobboon

0000000000000 0000000000O00000O000000 TelOOOODOODOOOoOooOo
00000000000 00oo0oooDoOooo0ooo0ooooooOoon SAM (stand-alone modules) O O
TixOODOOOOOOOOO (http:/tix.sourceforgenet/) 0 00O 00O

SAMOOOOO0OOOO Tix OO OODOOOPython O Modules/tkappinit.c 000 Tclsam_init ()
000000000000 00lbtelsam O libtksam D00 0000000 (Tix 000000000000
00)o

742 1/00 00000000 TkOOOOoOOoooooOoOO

Windows 0000000000000 ODOOO0OODOODOODOOODOOODOODO OOOOrooooaO
0000000000000 000TkOO XtO XxtAddInput () 000000000000 0O0OOOOO
gd0o0oooo0ooo roooooooo TkOOODODDODOoOoUOOooDoOoOOoUOoDOooOUOUODoOOoOoUoOO
tkinter-file-handlers 0 000000000

743 Tkinter U D000 0000000000000 O00OO0O0O0O00O0O

bind() DOO0O0OO0ODOO0ODOOODOOODDOOODOOODLOODDOODOODDODODODDOODOODOO
gooboboboboooooooogon

0000000000000 o0o0oooooooooooooo0 00000 oooo0”0o0oooon
000TkO0oOoooooO0oU0ooooooU0UooooooU0UooooooOUUUDoOoDoOOobOOoUooo
0000000000000 o0ooooo@ooooooooooooo0OtakefocusO0O000OODOO0O
gopooo)g
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goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

Python2x 00000 Python3x OO OOO0O0O0O0O0O0O0O0000000O0O0O0O00O0OOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstractbaseclass (00 00000)00000000 duck-typing0 00000000 hasattr() O

0000000000000 00000D0OD0D0D0D (D00 magicmethods 00 0)0000O0OO
O000000DOoO0O0o0U0UoooooABCOOO (vitmd) DODOODOOOOODODOODOOOOOO
O000000Uddbodoodn isinstance () O issubclass () UO00OO0O0OOO;abcOOOO
gOoO0O0OoOoOoOoOoOoOoOoOoOoOoOoOoOPythonOOOOODOOOD ABCOOOOOOOOOOOO
O0000O(collections.abcO00000O0)0D00O0OD0OMumbers000000)00(io0000O0
00)000000(Amportlib.abc000000)0000000D0000OOOOODOO0O abe
OO0O00OCOo0ooOooOooD ABCOODOOOoDO

annotation 0000000000000 O0O0O00ODO0O00D0O0OODOOOOOOOOOOO0 type hint O

coobooooooon

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
Co0ob0ooOooobOocOo0o0ooOooobOOoO0b0O0O00O000 —cannotations__O00OO00O0OO0OO
gooo

00000000 variable annotation, function annotation, PEP 484, PEP 526 D 0 OO O0O0OO OO

argument (DO00)000O00CO0OO0O0O0 OO @OOOOOO)ODO0O00DOOOOOCOOODOOCOO

oo:
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gooodogoo:

complex (real=3, imag=5)

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

e JO0O0:0000000O00O0O0OOOOOOOOOOOOODOODOODODOODDDODODO «=0O
000 iterable 000000000000 0O0O0OOO0ODOOOOOOO 30500000000
oo:

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

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
OCclsOO0OOO0O00OO0ODOOOOOOOODOOOOOOOODOOOOOOODOODOOOO
coobooooboooboooooooooooooooa

OO0 0OFAQU 0000000000000 00?0PEP3620000000000O

asynchronous context manager (0000 0O000000000) _aenter__() O __aexit__() 00O
000000000 asyne withOOOOODODOOODODOOODOODODODOOOPEP492000000
ooo

asynchronous generator (0 00000 OO O) asynchronous generator iterator 0 0 00 00 O O async
def 0000000 U0DOUOOODOUDOOODOO yieldODOOOOUODOOOOODOyieldDOO
async forOOoOoooooooodoooooooooooooon

coboooboooobooobOoOooOoOoOoOo0oOoOoOO0OOOO0OOO0 ObOOObOOODbOOOOOODO bOOn
oobobooooobooooooboooooboOoobboOoobo booooooOoboooDbboOoooDobooDo

O0000000D000000 async forUOO async withOOOOOD awaitOOOOODOO
ooooo

asynchronous generator iterator (0000000000000 O) asynchronous generator 1000000
gooooooogo

O000 _anext__() OO0O00O0OCODOOOOOCODOOO awaitable JOODOOOOO0O asyn-
chronous iterator 00 00 0 awaitable 0000000000 yieldOODODOOOOOOOODOOO
gooooooooo

yieldODOODOODOODOODDOODO (OOODODOODOO0DOO0O0O wy0)O0O0OO0O00O0ODOO
O0O0O_.anext__() DO0OODO0O0ODO awaitable 01000 OD00O0O0O0OOQCOOOOODOO OOOOOO
0000000000000 000000OPEP492000 PEPS250000000O00OO

asynchronousiterable (0OO0OO0OO0O0O0OO)async for00OO0OO0O0OO0OOOODOOD0O0OOOOOOOOO
_aiter__() 0000 OO asynchronous iterator 000000000000 OPEP492000000
ooo

asynchronousiterator (0000 O0O0O00) _aiter__() 0O _anext__() 000000000 OOO
O00D0OD0-anext__ 0O awaitable 000000000 O0ODODOODOODOO0Oasync for O
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StopAsynclIteration 000000 0OODOOOOOOOOODOO _anext__() OOOOOOO
awaitable 000 0O O0OOPEP492 000000000

attribute (00)O0OOO0OOCOOOOOOOOODOOOOUOOOOOOOOOOOOOOOOOODOOOOO
O00b00 o000 «OO00O0O0OOO0OOOOODODO oaOOOOO0ODOOO

awaitable (0000)await00000000000000000O00O0OO0 coroutinedD __await__() O
OoOoOoOOoOoOOoOoOoOoOoOoDboOoOoPEP4920 0000000003

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O
goooo

binary file (00D0OO0OO0O000)bytes-like 000000 0000000000000 OOO ODODOOOO
0000 oO0oO00DOoC00DOo00ooOdoooOoooDg (‘eb','wbror 'rb+")0DOODOOOOO
00 sys.stdin.buffer O sys.stdout.buffer io.BytesIOU gzip.GzipFile. OO
cooooogo

str0000000000000000000000000000000textfile000000000O0O

bytes-like object bufferobjects 10 00000000 COOO00OOO 0000 (contiguous)y DOO DD DODO
00000000000Dbytes, bytearray, array.arrayd00000000 memoryview [
OO0000CO00O0O0OO0OO0ODOOObytes-like 00 O00ODOOO0OOOOOODOOOOOOOOODOOOODO
00000000000 0ooooo0oo00ooo00ooo00oo0oooooo0oDooooDoooon

g0o0o0oobOO0DOO0DOO0O0OOo0OoO0O0oObOO0DODO0OO0OO00ODODODOOUObCO0OOOOoDODO o
O00000 bytes-like 00O DOO0OO0”0000000000O000ODOO0ODOOOODOOOODOOO
bytearray O bytearray O memoryviewUOOOOOOOOOODOOOOOOOOOOOOO
O000000000000000 0000000 bytes-likeDOODOODOO”)OD0DD0O0ODOOOOO
O bytes 0 bytes memoryview OO ODOOOOOQOQOQOad

bytecode (D00 0UO0O0)PythonO0DOO00DDO0O0O PythonOODOODO CPythonO0ODOOODDOODDODO
gboooooooboboooobooooboboboboooD .pycdobooboboboOoO
0o0oodood0ood0oo0oooo0oDo0oDOoU0Do0 (OooOo0ooDOoUoDoUooDoooooo
00000000 0O0DoooO)DOoO ’0000 (intermediate language)” 000000000 0OOOO
OO0000CO0000OO0OO00D0OOoOgg (virtwal machineyO0O00OO0O0OD0OCOO0OOOCOOOOOOOOO
00000000 PythonOOODOODOOOODO0ODOOOPythonOD OO OO0OOOOOODOOOO
oboooooog

000000000000 dis00000 0oooog

class (000)0000O0O0O0OOUOOOODOOOOCOOUOOOODOOUOOOUOODOOUDOOOODOOO
gbooooobooboboboboooooooobobobo

classvariable (00U00O0)00000000OO0OOOO0OUOOO (UOOODOOUOOOOUDOOOOO
oO0)oooooooooooobooooooo

coercion (000)0OUOD200000000000000000000000O0OODOODOOOOO
goobDb0oO0ob0Db0O0int(3.15) 0000000 DO0O0O 30000000000 3+44.5000
goo0oo0ooU0oO (@UOooOooU0oDODUOOOoOOoD)OOooOUODODUODODODOODODOO
TypeError U000 ooooobobobobobbbbbb0o0ooooooobbobbbbobobboo
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0000 344.50000 fleat(3)+4.500000000000000000000000000O
oooood

complexnumber (000)00000O0O0O0OO0COO0OOOOOOOODOOOOOOOOOOOODOOOOO
ogoooooooooooo (-1opoo)ooooooooOoOoOoOoOoOoOoOOO0 10000000
OO0 jOO0000COPythonODOOOOOOODOOOOOOOODOOOOOOOOODOOOOOOO
O5j000000000000 3+15j000 meth0OD0O0OO0OO0O0OO0O0OD0O0ODO0OOOOOO cmathU
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
cooooooboooooo

contextmanager (0O O00O0OO0OO0O0O0)_enter__ ()0 _exit_ () 00000000 0ODOODO with
0000000000000 000000PEP343 0000000000

contiguous (0000 D)0O0DO0OOUOOOO C-00 000 Portran 00 0000000000 DOOOOOO
ogooOOoOOoOOOoOOOoOO0ooOOoooooocoooob Forran0O0O00O0O0000000O0O0OO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
o0o0coooooooooooooooooooooOO0O00000bD0ooooooooooDo
OO0 Fortran 00 0000000000000O00000O00O00O

coroutine (000O0OD0)0000C0OOOOOOOOOO0ODODOODOOUOOOUOOODOOOOOODOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
OO0 async def 0000000O0O0OPEP420000000C00ODO

coroutine function (0O O0OOO00O0O)coroutine 0000000000000 00OOOOOOO async
def00000O0OOawaitOasync ford O0ODO async withOOOODOOODODOODOOOOOO
0000 PEP49200000000D0O

CPython pythonorg OO0 O0O0O0OOPython 0O 00000000 OOODODOOO”CPython” OO
0000000000 JythonDO TronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000000O000OOO0OODN ewrapper 000000000 O0O0OOOOOO
Ub0000b00b0b0D00 classmethod() O staticmethod() ODODO

O00O0oOdU0bOOoO0oU0ooOoUoOoooOoOoooOO020000D0000DOO0ODOoOOn:

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

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
oooobboobooobooooboooooooooooa

descriptor (00D0O000)0000 _get__(),_set__(),0000 _delete__() 000000000
gobooboobbooboobboooboobooboboobobobobooboobbooboo
O000o0o0oO0oOoOoddOdddgetsetdelete 0000 @b 00000 0000000 OOO0OOOO
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bO0O0O0O0O0O0OO00POOO0O0DOOOOOOOOOOODOOOOO0DOOOOOODODOOOOOODOOO
0000000000 pythonOOOODOOOODOOOOOODOOOODOOOOOOOOODOOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
coooocooboooooo

O0000000000000000000 descriptors 0000000000

dictonary (00)00000000000000O0O0OOOO _hash__() 00000 _eq__() 0000
0000000000000 0O00oUOooOggg PerlD00O0O0OO (hash)yOOODOOODODO

dictionary view (00 0O0O0)dict.keys()Odict.values()Odict.items() OOOOOOOOO
Jodoooooooboooobooooobooooooooboooooooooobooon
0oooobobobobbbbbbObbOb0000gUuggo 1ist (dictview) ODOODODODODODOODO
dict-views 00O OO0 OO0O0O

docstring OO0 O00OO00O0D0OOOOO0OOOUOOOOOUDOUOOOOODOUOOODOOUDOOOOOOO
oooooooooboooooooobbo0ooooDooooDboO0ooooDobo00D _doec_OODOOODO
cobobooooooooOoooOooOOoOoOocOo.-0ob0o0obObo0obObo0obOOo0oOoOOoOoOOoOoboboOon
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gobooboobbooboobooobooboooboobbooboboobboobbooboo
goooobobodoogobooooooboboboobbooobooboobbooobOWooo
gogoooooooooboobbobbbiodooooooooooooobbbboooboooooooo
gbooboooboboobobob0o0obboODO type() U isinstance() DODOO0OOD0OOODODOO
(booooUoooOobDOob0 bbb boOoU0oOobDUODUOCbOObD)ObOUOOUODODoOoo
hasattr () OO0 FAFPODO0O0O0OOOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODDOOO0ODDO0ODDOOODOOODODOODODOOODOOOO
goooobobooobobooboooobuoobboobobooboboobooboboobbOoobooobDbo
Uo0bo00bbo0obibo0dD tryO0OD00O except 0O ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoOoOoOoOoDOOD BYLOOOOOOOoOooooooo

expression (0)D000D000D0O0D0OO0O0O0OOO0OOO (apieceofsyntax)y 1000000000000
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
OO00O0OO000OO0OPythonOOOOOOOOODOOODOODOODOOOOOODOO 1if0D000OO
OO000000000 (statement) 00O00O0DOO00D0OOOO0DOOODOO

extensionmodule (0OO0O00O00)COC++00000000O000OOPythond CAPIT O OO O Python
gbooooooooboboboooo

fstring 'f'0 'F' 000000000000 OO0O "sring” 00000000 0D0O0OO0OO0DOOOOO
O00oC OooOoOoDoOoOOoODoOOPEP49800000OO0ODOODOO

fleobject (00D OOUOOOD)0D00U0DO0OUDOOUOOO API(read() O write() OO0OOO
ooooo)boobOoooooooooooOoOobDOoOooOoboOoDOobDOoOoOOobDOobOboOooooOoo
gooOooOOdOOo0ooU0oOodoDOoUoodoDO0bODOoU0ooUOod0DOOO0OoDOUOo (@CUuoooooogoo
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00oo000o0o00oo00oo00o0ooOO0)00O000O00O000LO0O000O0OO0ODOOooDO
file-like objects O streems 00000000

0ooooooodooooooo30oooooo:oopoooogooooooooooog 0og
oooooooboob ooboooobob ooboOo0obOoO0obOob0b ioO0OO0OOOODOOOOO
Uboboooooooboboboboboobbd open()y UODODOODOODODO

file-like object file objecr OO T OO
finder (00O0O0O0)0000O0O0O0OO0O0O0OO0OOO0OOOO loader 000000000000 ODOOOO

Python 330000 2000000000000 00sys.metapath 000000 meta path finder
00 sys.path_-hooks OO 00OOO path entry finder O 0O O

O0O0COCOOO PEP3020PEP4200 00 PEP45S1 0000000000

floordivision 0000000000 OOO0OOOOOOfloordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionOO OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP2380000000O0O0O0O

function (00)000D0O00O0O0O00D0O0OODOOOOOOOOOODOO0OOD OD0DOD OOOOOOOOO
O00000D0ODOO0O0O0O0000000000000000o00O0OdOfunction000O0O0O0O0OOO

function annotation (00O O)O00OOO0O0O0O00O0OOO annotation 00O 0O

0000od0opbOoOoOooO00obD Oo00oDO O0U0oDOOo0OO0:000OD00O0O00 200 intO0oQOO
goboobodbbdob intgoboobboobuoobooooba

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

return a + b

000000000000D function0O0OO0OOO0OOOODOO
00000000 variable annotation, PEP484 0 000000000

_future.. 0000000000 0000O0O0O00O00O000O0O0OOOOOOOOOOOOOOOOOO
gboooooogoo

_future__ 000000 mport 00000000 DOOODOODODOOOOOOOOOOOODODOOOO
gbooooooboobobobooooooog:

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

garbage collecton (0O O0OOOUO0OOOUO0)00U0OOUODOUODOUODOUODOUODOUODOUOO
Python0OOO0O0O0O0D00O0O00000O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOOOOOOODOOOOO
ooooboboooobooooboooobobOoOo gecdobOOOO0OOOOObDOOOOO

generator (DO OO0O0O) generatoriterator 000000000000 OO00OOCOODO yieldOdDODO
00000000D0yielddDOO for 000000000 ODONnext () 00000 10000000
00o0oo0oooooooooooooooooon
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coboobooboooboooooooobOOoO0ooOOo obbooboooooobO ooooooooon
cooobooooobooooooooooOOooooboOoobobooooobooOoboOooOooboboOon

generatoriterator (0OO0OO0O0OO0O0O00OO)generator 0000000000000 OOOO

yieldOOOOOOODOO @MOOODOOOO0O0 wyOOOOOO)OODODOOOOOOODOODO
ooooooooooooooooo oo0oooooooooooooooooOb0 (0000000
oooooooooooooooooooooo)o

generator expression (000000 O0)0000000O0O0O0OO00O0OO0ODOOO0OOOOOOOOODO for
goboobboobboo iftbogbboobobooobooobooboboooboooboon
gobooboooboono:

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

generic function (0000000 0)000000O0OO0O0OO0ODOOUOOUOOOOOOOOOOOOOO
gboooooooobogboboboboboooooooobooobooboboon

single dispatchd functools.singledispatch () OO0OOOOPEP443 0000000000
GIL  global interpreter lock 0000000000

global interpreterlock (000D O0O0O0OO00O0O0OOO0OO)CPython 0000000000 D0OOOOOO
Python OO0 OO0O0OO (bytecodey DO DODOODOODOODOODOODOOOOOOOOOOOOOODOO
00000 (ict000000DOO0DO0OO0ODOO)YODOOODODOO0DOO0DOO0OO0DOO0OOOO0OOOOO0
O00O0O0OO0OU0O0UOUoOCpythonOOOOOOO0OOUOOODODODOODOODOOOOOOODOOOOOOO
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
gboooooooooogd

gobooboobbooboobooobooboooboobbooboboobboobbooboo
Oo0oUooo GILO0oo0oU0Uooooo0ooooooOoorvoooooooo GILoooooo
gooo

ooorooooobooooooorbobooooooo(@ooboooboboOoooooooooDoooOoboonD)Oo
coooboooobooooobooooooooooooooooooboooooooooooooboboOooon
coobobooobooooboooooooooooooooooooooooooooooooboOon
oooooooooog

hashable (00D00O00)00C0CO0O00 0OO00O0OOO0OOOOOOOOOOOOOOOOOOOOO
(_hash._ () 0000000)I00000000000000OO (_eq() 0000O000)0000O
00000000000000000000000000000000000000000

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooooooooobbooooooo

Python 0O OO0OD0OOOOOOOOOOOOOOODOOOOODOOO;ODO00DOO00DO0ODO (OO
o0b0000OO0)OooOooOOoooOOobOOobOOoODOoOO0O0obOOobDOoODOoOO0OOobOOoDOooOOoboboOoDOo
gcoodooOooOooboOoOooUoOOdOoOoUbDOoO0ooO0 oDboooOo)yoogooboooUoDbooogo
gobdid() bogooooo
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IDLE Python 0O OO OOO (Integrated DeveLopment Environment) 0 O OIDLE O Python 00 00000
gboooooooobobobobooooooobobobooo

immutable (D00DODO0OO0OD0)00000O00O00O0OO0O0O0OO0OOOOOODOOOOOOOOOOOOOO
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooooobooooobooooooooboooboooooooOobDOobDOobDOoobooboooOoOoDOoDOoDbOon
coooboooboooobooooOooOoOo0oOobOboO0O0ObOboO0oOobOOoOoOoOoOOoOoOOOOoOoDn

import path  path based finder O import 00 000000000000 (@O0 path entry) 00000
import 00000 0O00ODO sys.path00D0O0O0OO0OO0OOO0OOOODOOOCOOODOUOODOODOO
_path__00400O0Ooogo

importing 00000000 PythonOOOODOOOODOODO PythonOOOUODOOOODOOOOOOOO
importer 000000000000 OOO0OOOODO finderQ loader 00000000000 O0OOO

interactive (0DO0O)Python D000 0U0O0O0OO00O0O0OODOOODOOOODOOOOOOOOUOO
oooboooobooooboooobo0oobodn pythonOOOoOooooOoooOoOoooOOoOOO
(COoooDoOooOoOOooOoOoOoO PpythonOOOOODOODOOOOOOOOCOOODOOOCOO)
ocooooooooooooooobooboooooooOoDbOoOobOoboobooboooOoOoDOoDOoDbOon
(help(x) OO0O0O0O0O0O0O0O0O0O0)O0O0OO0OO0OO0OOCOOOOODODOO

interpreted Python 000 000000000000 00000OO0O0OODOOOOODOOOO (MODOOOO
coooooodoooOooooooboOooboobo)boooOooOooooo0oooOooDogboobooo
goobooboobbooboobooobooboooboobbooboobbobbooboo
gboooooooooobgooboboboooooboooooobobobobobooooobooobooDo
00000000000 0DOOO00D0ODOO0D000O00 (nteractiveyDOODOOOOOOO

interpreter shutdown PythonO00O O 000000000000 OODOOOOOOODODOOOOOODOODOO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
0000000000000 OOOOoOOOg (garbage collectoryD0 00000000 OOOOOO
OO0OOCOCOOOOOODoOO weakref 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0OO
gooooooooooooooooooooooooogooooooooog@ooooogo
0000000000 waningO0OO0)0O00O0O00OO0O0OO0O0OOOOO

goboboobobbooobbooobboobDbh .main__g0DOOooobOooobobOOoOobDbDOO
oboooooooooog

iterable (0O O0O0O0O0O0OOOO0)0D0O0OO0O00 1000000000000 00OOO0OOOOOOOOOO
O0000@ist, str,tuple0000)00000000C00O0 dictO0 OOO0OOOOOOO
O0D0000o0oD0o0o0ooo0oD00 o000 SequenceDODDOOOODO _iter__() OODODODO
_getitem__() O000O0OOO0OO0ODOODODOOOOOOOOODOODODO

00000000000 for0O0ODODUOODDOODODOOOD (ODO:D0D00D00O0OODOOODO
o0o00o0ooO0o0oo0obO00oo0bO0o0obobO0)bboOooODOO00 (zip(),map(),...) O0ODOOODOOO
gobooobbooobbioonDb iter() U0bbOO0oO0ODDbOO0OO0ODOOODLDOOODDODOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
oobobd iter() DDOOODODOOODODOOODODDOOOODOOODODDOOOODODOford
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00000000000 oooooooo00oo00o0o00oo0oooooo0oDooooDoooon
000000000 (terator), 00000 (sequence), 000000 (generator) 0000000000

iterator (000O00)0000O0O0000OO00OO0O0O0ODO0OOOO0OO0DO0O0O00 _mext__() 000000

OO00O0O0O00(@OUOOO00O000O next() OODO)OOOODOOODOOOOOOOOODOOO
gb0b00oo0ooboOobg stopIteration0U0O0O0O00D0OO0O0OO0OOOOOOODOODOODOODOO
O000000000000 _next__() UOOODOODO StopIterationd00O000O0OOO0OOO
goboboooobbooooobbibooon dter__() 00D bOOOOO0OO0ODDODOOOODDDO
00000000 terable 000000000 COO0O0O0000O0OO0OOODOODOOOOOOOOOOO
0000000000000 (11ist0000)000000000D0D00000 iter() 0O00O0OOO
goobboodn forbboobbbooobbboooobbbooobbbooobnbbOoo
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
gobogboobobuoobboooboobboon

000000 typeiter 000000

key function (0D0DO0D0)00000O0O0OO0OOOO0OODO0OOOOOOOOOODOOOOOOOOOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() O0000O0O0O00O0O0O0COOO
goboobooobuoobbooobooboboon

Python 00O O0OO0ODOOCOODODCOODOOUODOOOUOODODUOODOOODOOO
min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.
nlargest (), itertools.groupby () DOOOOOO

000000000000 00000D00OD00D str.lower() OODODOODOOODOODOO
obooboboobobOobobobob0obUobobobUobUobUblambda v (rf[o7,
r(2]) 0000 lambda 0000000 DOO0OOO0OODODOOODODOO operatordgonononO
attrgetter (), itemgetter (),methodcaller () 000 3000000000000 0O00OO
0000000000000 00O0OOogon SettingHOWTOOODOOOODOOOO

keyword argument 000 O0O0O0OOOOOODO

lambda (000)000000000000000000O0O0OD0O0OO0OO0O0OO 1000 (expression) O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL 00O0O0O0ODO0OO (look beforeyouleap)l 0000 0000000000000 O0D0OOO0OOOO

list

O000000000000000 (precondition 00000000 EAFPOODOODDODOOOOO if
ooooooobbooooooooon

coooooOooOooOoO0oooOoOoLBYLOOOOOO o000 roorobooogooooooo
ooooopobbbbO0O0dddif key in mapping: return mappinglkey] DOOO0O
00000000000 00Do0oO0OC00O mapping00 keyOOODODODOODOOODOOOOOOOO
000000 EAFPOO0DOOODODOOOODODOOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyDO0O0DOODOOOOOOOOOOOOOODOO
oooooooOoOo0O0O0D (aray)DO0OODOODOOODOOODOOOOMDDOO

listcomprehension (000000 0)0000OO0O0DO0OO0OO0OD0O0O0O0O0O0OOOOOOODODOOOOOO

0000000000000 0D0O00D0O000 result = ['"{:#04x}'.format (x) for x in
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range (256) if x $ 2 == 0] 00000000 255000000 160000 (0x.) 0000
Cob0O0o0b0o0o0o0oo0O0o0obO0oOo if0000000000 1£f0000000 range(256) OO0
oooooooooog

loader 0000000000 0OO0OOOOOO loadmodule() 0000000 ODOOODOOOOOOO
O00O0COC0OOO0O0ODOOD0ODD0O0OO finderDODODOOOOOOOO PEP 30200 abstract base class
00000 importlib.abc.Loader 00 O00OOOOOOMO

mapping (DO0000)00O00OO0D0O0OO00O00O0O0O0O0OQO Mapping O MutableMapping O OO
00000 o0oooobooobooo0oboooooooobooobooooooooboOod dict,
collections.defaultdict, collections.OrderedDict, collections.Counter OO
oo

meta path finder sys.metapath 000000000 finder. meta path finder O path entry finder O 0 O
gboooooooogoog

metapath finder 0000000000000 importlib.abc.MetaPathFinder D00 000
oooo

metaclass (00 000)0000000000000D00OO0O0O000OO0D0OOO0O0OOOOOOOOOOO
cooooooboooOoOooOooOoooo300oooooooo00oobooooooooDboOooo
ooooooooooooooo@o:0o0boo0)00ooooooooooOO0O000nOPython O
gbobooooooobobobobobooooooooboobobobobobooooooboobooDbo
goodoooooooobobobooboboooooooobobobobbobbbobobooooooooooo
goobooboobobooboobbooobooboooboobboboboobbobDbooboo
obooooooboobOoboboobooooooobobobooooon

000 metaclasses 0 000000000

goboo (@ooo)obooOoO0OoOOoO0U0bOOO0U0bDOO0U00OOOoUOOOOO0ODOO0ODODOOODbOOOn
OO0000O0o0ooOOo0o0oDOoO00oDO0o0ooOo0on0n (argumenyD000O0O0OOOO@MOOODO
0000 self000000)Y 0000000000000 OCOOCOOOOOOO

method resolutionorder (0000000 0)000000O00O0CO0O0O0O0OO0OO0OOO0OOCOO0OOOO0O23
OO0 PythonODODOOOOCCOCOOOCOOUOOOUOUOOOOOOOO The Python 2.3 Method
ResolutionOrder 00O 0O00O0O0OODODO

module (DOO0OO0O)PythonODOOOODOOOODODOODODOODODOODODOOOOOODODODOOOO
Python 000000 DOOOOCOOOOOOOOODOOOOOO importing0000O0O0OQO Python OO
ooooooon

gboooogboboboooog

modulespec 0000000 0O0OUODODOOUODOOUODDODODUOODODUODODDODODUDOODODOOOO
importlib.machinery.ModuleSpec 00O0OOOOOOO0O

MRO method resolution order 0000000000

mutable (0000OO0OO0)0000O0OO0OOOO0OOOOOOO id() O0O0OO0OOOOOOOOOOOOOOO
000000 (immutabley DO OOD0OO00O0OOO
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namedtuple (0000OO0O0O0)0000000000000000000O0O0O0O0O0O0O0O0O0O000000
00000000 (OO0 time.localtime() 0000000000000000000 yearO
0t[0]000000000000000000¢t.tmyearJ00000000000000000
00000)d

0000000000 time.structtime 00000000000 DDOODOOOODOOOO
000000000 bbO00o0oU0b0bbOoUoUobDbbOOOd collections.namedtuple() O
00oD0o0o0doOOo0oodooU0ooD0oo0oo0o0oo0ooDoUooooDoUooDOoooDooDooooon
Employee (name="'jones', title='programmer') 0O O0OD0DOO0ODOOODOOOO (self-
documenting representation) J 000000000000

namespace (0 O00OO)0000O0OOCOOOO0OOOOOODOOODOOOCOODOOODODOODOOO
gooood0o0 (obo0oOo)bodoodooOU0oDU00oDbDU0o0oUOUOoDODUOOoDUODOoOoDDUOODOO
ooooooooobOooobOooOoooOOoOoobDOoOoobDOoOooOOoOoobDOoOoobOOooDOoOobo
00000000 builtins.openl os.open() DO OOOOODO0OODOOODOOOOODOO
0000000000000 000D00o00ooDoo0ooooDoo0oooo0ooDoooooDooon
O000random.seed () 0 itertools.islice() O0O00O0OO0OO0OOOOOO0O0O0O randomO
itertoolsU00OO0O0OOODOODOODOOOOO

namespace package (00 0000000)000000000000O0O0O0OO0OO0O PEP 420 package
0 Namespace package 00 000000000000 _init_.py 0000000000 regular
package 0000000

module 00O ODODOOOOO

nestedscope (00 UJO0OOOUO0OO)UOOOOUOOOUOOOUDOOUOUDOOUODOOOUOOUDOOO
ooooooooooooboboboooooooobDobDOobOobOobooooobooobooDbOon
coboOobOoO0oobO0oO0oooOoocobooOoboOoOOobOOooOobOOoOoOOoOoOoOoOoOoOooboOobooon
coooobooooboboooooooOoooboOoooboobooooboobOoooOooDOobDOobOOoDbOon
OO0000d0obo00obo00obofdd nonlocal0O00OO0O0OOOOOOOOO

new-styleclass (000 00000)00D0OD0DO0OD0D0O0DO0O0DO0O0DO0OO0OODO0OOO0OO0OO0OO0ODOOOOOOOO
O000000 Python OOODOCODOOOODOOOOOODODOO _slots._OO0D0ODOOODOO
_getattribute__() 00000000000000000000 PythonOOOOOOOOOOODO
goobogoo

object (DD UDUUOO)ODO (IUOOD)ODODODOODOUODUOOOD(@M@OODO)OODODODODOODODOOOODOO
O00OO0Q0OD0DOODO (mew-snleclass)yDO00OO0O0OOOOOOCOO

package (00 000)0000000000000O0O00O0O0O0000000000 module 00000
000000000000 _path._ 00000 PythonOOOOOOOOQ

regular package O namespace package 0000000000

parameter (000)0000000 O00@ 0000 )0000000000O0O0O0 000 COOOOOO
goooo soooooo:

- JO00OO0O0OO0OO0OOOO:00O00O0O0CO0OOOO0OOD OOOOODOOOOOOOOOOOOOO0OO
0000000000 foo0 bar 0000000000000 O0O0O0O00OO:
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def func(foo, bar=None) :

0o00o0:0000pooooOooOo0o0000C0C0O0C0OOPythonD D0 O0O0OOOODOODOOO
g0oo00o0o0o0oOO0DO0O0OoO0DOO0bOOo0OOoO0bOOoO0ODODOObOOO0 (@:abs())OnoO
ogno

goooooOo:0oo0o00b0obO0oo0obObocOobboO0obOboOooboOoboo0obooOoobOOoOoDOOoOoDbOonoO
000000000000000 kwonlyl 0 kwoonly2000000000000O0DOODODO
gobodooboooobooo =0o0og:

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

goo0o0:(boo00oO000obOO0bOO0O00o0b0O0obOooOOoOooOobO)ODoooobOOoDooooo
goooboobobooooobobooobobobOob argsO00DbODOO0ODOOD x0O0O0OO
goboboboobo:

def func(xargs, =**kwargs):

ooooo0ooo0:.(@oo0ooo0oooooOooooooooooooooooOo)oooooon
ooo00000000o0O00000000O0O0O00000000000000 kwargsO OO0
gooboobOo »~0000b0obobooobogoon

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooo

O000OFAQD D0D0D0D00D0D00D0D0OOD?Oinspect.Parameter 0000 function OO
O0O0O0OPEP36200000000O0O0O

path entry path based finder O import 0000000000 importpath00 10000000

path entry finder sys.path_hooks O 0O O callable (path entry hook) D0 00O finder 00000000

pathentry 0000000000000 O0O0OODOOODOO

goooobbbbboodooooobbbbbibOUl importlib.abe.PathEntryFinder
gboooooogooo

path entry hook sys.path hook 000000 callable 0000000 pathentry 0000000000

O000000000D0000 pathentry finder 000000

path based finder 0000 OO meta path finder 0 1000000000 importpath0 000000

path-like object An object representing a file system path. A path-like object is either a str or bytes ob-

PEP

ject representing a path, or an object implementing the os.PathLike protocol. An object that sup-
ports the os.PathLike protocol can be converted to a str or bytes file system path by calling the
os.fspath () function; os.fsdecode () and os.fsencode () can be used to guarantee a str or

bytes result instead, respectively. Introduced by PEP 519.

Python Enhancement Proposal JPEP 0 OPython OO0 00000000000 OOOOOOOOO
PythonO0OOOO0OO0OO0O0O0O0O0OO0OOOOO0O0O0OOOOOOOOPEPOOODOOOODODOOOOO
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ocooooooooooooo @mo)ooobooooooo

PEPOO0000O0O0OODOOOOOOO0O0O0O0OOODOOODODOO0OO PythonOODOOOOOOOO
OooobOoooooo0oooOoooOooOoboOoooOOcO0OoPEPOOOOOOODOOOOODOOOO
coooboboooobooooooooOoobooOoOobboOooobooOono

PEP1O00OO0COOOOOOO

portion PEP 42000 000000 Unamespace package 1000000000000 (zipOOOOOOO
0000oo000oo0)l1oo0000o0oo000o0oo00ooo

positional argument (CO0D0) 000 0000000000

provisional APl (00O APhHOOO0O0O0O0O0OO0O0OO0OO0O0OO0DO0O0OO0DOO0OO0O0OooOOooooooooo
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
oooooobooooooooOoooooooOoo@ooooboOoooooooooo)0oooboOoo
0ooo0oooooo00ooooo00oooOo000o0D -000 APIODOCOO0OO0O0ODOCODOO0
cooboboooboooooooooooooobooooo

OO APIODOOO0ODOO0ODOOOOOOO0OOO0ODOOOODOO0O0ODODOO0ODOOOOODOOOOn
gbooooooobooboboboooo

gogooboooobobdooobobbooobbbooobbbooobbbooobbbooobbo
0000000000000 0OU0OUOUOU PEP4IIODOOODODOOOOO

provisional package provisional APIO O 00000000

Python 3000 Python3.x 0000000000000 OOOOMPython3 000000000000 DOOO
gooooo)’py3k’000O0O0O0OOOODOODOO

Pythonic 000000000000 O0O0O00DO0O0OO0O0OOUOOOPYthon0O0O0OODOOOOOOODODOO
0000000000 0o0o0OPbPython00 0000000000 forODOODOOODODOOOOOOO
0000000000000 000000O0O0O0O0O0O0000000000PYthonD OO OOODOO
oooobooooooooooooooooooboo:

for i in range(len(food)):

print (food[i])

OOOOCOOoOoOO PythonicOOODO:

for piece in food:

print (piece)

qualifiedname (000)00000O0O0O0O0ODOOOCOOOOOOOOOOOOOOOOOOOOOOO
Ooooooooor>00”000000000000 PEP31S5SO0000000000000000
coobooooboooboooobooooooooooogn:

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

Jooooooo)
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(Cooooooooo)

pass

>>> C.__ _qualname_

lCl

>>> C.D.__gualname___
'C.D'

>>> C.D.meth. qualname__

'C.D.meth'

O0O0O00O0000000000000000 (fully qualifiedname) 000000000 00000O
OO000000D0000 email.mime.textJO0O0O0OO:

>>> import email.mime.text

>>> email .mime.text. name

'email .mime.text'

referencecount (00 00O00)0000000000O0O0O0DO0OOOOOOOOOOOOOOUOODOOOO
O0000000D0OO0OC0O000000oooo0O PythonOODODOODOOOOOOODOO CPython
gbobooobobobo sysObobgooobooobobobooboobooboooobobooobo
JO00d getrefcount () DO0OOODOOOOOO

regular package 00000 _init__.py00O000O00000000O0000O packaged
namespace package 0000000000

_slots.. 00000000000 ODOO0ODOOO0OOO0OUOOUOOODOOODOODOOODOOUOOOOO
goooobooboobooobooboobbooobooboboobbooboooboooDoo
gobooboobboobooboboooboobobooboboobobobobooboboobbooboo
gboooooobobobobooooooobooboboon

sequence (JO0U0D0OO0)OO0OOUODOQOUOODOUOODOOUODOUODOOD _getitem_ () O0OOCODOO
0000000000000 _len. () DOOOOODOOO iterable000000000O0DOOOO
00 list, str,tuple,bytes 00000000 dictO _getitem () O __len__() 0OO0O
00000000 0oooooooooon immutable 0000000000000 OO0OOOOO
00 (mapping) 00000000 OOOODOOODOO

collections.abc.Sequence 00O 0O0O0OOO_getitem__() O _len__() DO QOQOO
count () O index (),0 __contains__ ()0 __reversed__() 0O OO0OOOOOOCOODOOOO
0000000000 0000000000000000D00000 register() 0O00OD0O0OOOO
oooooooooooooooo

single dispatch generic function 0000 0000000000000 O0000O0O0O

slice (D00O0)0000O000ODO (sequencey 000000000000 O0OOODOOODOOOO 100
gbobobobobobooooboboboboobobobOob variablename[1:3:5]1 000
Ooo0@O0)o00 sliceO0O0O0O0O0O0O0OOOODOODOOODODO

specialmethod (00000 0)00000000000000000000OO PythonOOOOOOOOO
OooooooooooooOoooc0o0oooooooOoOooO0oOooOoboOoooOob0OoOo 20000000

108 OO0 A 000



Python Frequently Asked Questions, 1000 3.6.9

OO0O0OC0OO0OOD0ODOO0OO0OO specialnames 1000000000

statement (0)O0O0O00OCO (@COCOOPOO0O00”)O0O0OO0O00O0DOOOOCDO OODOOOOODOODOOO
gbooooooboobOobOobO if0whiled forgooonong

struct sequence A tuple with named elements. Struct sequences expose an interface similar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().
textencoding go0oooooooooooooooooooooo

text file A file object able to read and write str objects. Often, a text file actually accesses a byte-oriented
datastream and handles the rext encoding automatically. Examples of text files are files opened in text

mode ('r' or 'w'), sys.stdin, sys.stdout, and instances of io.StringIO.
See also binary file for a file object able to read and write bytes-like objects.

triple-quoted string (000 O0O0O0O0O0)3000000000000 ()0000000O0O0 ()0000O
00000000 (00)0000000000000000000000000000000000
0000000010020000000000000000000000000000000000
000 ()O0000000D0000000000000000000000000000000000
0000o0o0oQ

type (O)PythonOOOODOOOCOODOOOOODOOOODOOUODOOOOUODOODOODODOODOO
gboobobooobobob0ob0oubd _class__U000OD0DO0ODOODtype(ob]) OODOO
obooooon

typealias (00D 0O0O0)00O0O00O0OO0OO0OOOOOOOOOOOOOO

goboobodoboboobboobooboooboobg:

from typing import List, Tuple

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

pass

coooooooboooobooooooog:

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

00000000 typingd PEP484 0000000000

typehint (OO00)00UO0O0O0OO0U0OD0O0OO0ODO0O0O0O0OOODOOOOOUOOOOOOOO annotation
ooo
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ooooo0OO0O0ODOO0OO0 PythonOOOOOOOOOOODODOODODOOOOODOOOODODODOOD
IDEOO0O0OO0OO0O0O0O0O0O0O0O0O000000000000

Type hints of global variables, class attributes, and functions, but not local variables, can be accessed using

typing.get_type_hints ().
00000000 typingd PEP484 0000000000

universalnewlines 0000000000000 O0OO0O0OODOOOOOODOODOODOODOODOO: UnixOOO
00 '"\n'OWindows 000 '"\r\n'OOO Macintosh OO0 '"\r'O000O00000O0O0OOO PEP
2780 PEP 3116 0000 bytes.splitlines () OO0OO0O0OOO0ODO

variable annotation (00 0000000)00000000OO0OO annotation O

gobooboobboobooboooboobboobobooong:

class C:

field: 'annotation'

gobboobobooobb ooob boobbooob:-bo0obobbo00b int0gobboo
gobooboogno:

count: int = 0

O0000000000000000 annassign 0000000000
O0000000000000 function annotation, PEP 484, PEP 526 OO0 00O OO OODO

virtual environment OO0O000000OO0000O00O00O0O0000O0O0OO0OOO PythonOOOOOODO
Ooo0oO00oo0o0OoOooocooOoO0oOoOoO0oO0 pythonOOOOOOOOOOCOOOOODOOOOO
Python 000 0000000000000 0O0O0O0OOOOOO

venvUOOOOOOOOO

virtual machine (COOO0OO0)000000OO0O0DOODOOODO0OODOOOOOO PythonODODOOODO
O0OO0OCCOCOOOOOOODO0OO0000000d (bytecodey0OOOOOO

Zen of Python (Python 00 0)Python 00 000000000000 O0OOPythonO0OODDOODOOO
OoOoOOoOOOOOO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDoO0OPython 0000000000 0OOOODOOOOODOODODOOOOO
0000000000000 0ooooo0oO00oOg reporting-bugs 0000000000 O0OODOOODOOO
00000000o0!'0D00:000000000D0D000GitHub OO Issue Tracker 00000000 OOMM

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
https://github.com/python-doc-ja/python-doc-ja/issues
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.6/Misc/ACKS
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C.1 PythonO OO
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oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes
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C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.6.9

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

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

3.6.9 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 3.6.9 alone or in any derivative

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

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 3.6.9 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 3.6.9 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
3.6.9.
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4. PSF is making Python 3.6.9 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

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

USE OF PYTHON 3.6.9 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.9

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.9, 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 3.6.9, 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

(Jooooooo)
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to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

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

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

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

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 c2”"a9 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,

Jooooooo)
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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
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. 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 ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

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

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-

porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/

MT/MT2002/emt19937ar.html. The following are the verbatim comments from the original code:

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.

(oooooon)
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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,
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.Jjp (remove space)

C32 0000

The socket module uses the functions, getaddrinfo (),and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
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

(ooooooo)
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LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ouT

C.3.3 Floating point exception control

The

source for the fpect 1 module includes the following notice:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire 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.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C.3.4 Asynchronous socket services

The

asynchat and asyncore modules contain the following notice:

120
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Copyright 1996 by Sam Rushing

All Rights Reserved

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

permission.

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

C.3.5 Cookie management

The http.cookies module contains the following notice:

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.3.6 Execution tracing

The t race module contains the following notice:

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.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

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

(Jooooooo)
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ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.9 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining

(ooooooo)
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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.3.10 Select kqueue

The select module contains the following notice for the kqueue interface:

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.
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C.3.11 SipHash24

The file Python/pyhash. ¢ contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. The contains the following note:

<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>

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

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod O dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

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

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

*

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

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* 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.

(oooooon)
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*

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

C.3.13 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 Mac OS X 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

/x === == == == == ==

* Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

% 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

(oooooon)
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*/

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)
All rights reserved.

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

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

(ooooooo)
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* 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 :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

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

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

* FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
* DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

* OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
* OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF

* SUCH DAMAGE.

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

* copied and put under another distribution licence

*

[including the GNU Public Licence.]
*/

C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—-—-with-system-expat:

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

(ooooooo)
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the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system-1libffi:

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.

C.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system is
too old to be used for the build:

Copyright (C) 1995-2011 Jean-loup Gailly and Mark Adler
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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.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

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
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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.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

——-with-system-libmpdec

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

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

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

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

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

Python and this documentation is:

Copyright 2001-2019 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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