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The developers issue “bugfix” releases of older versions, so the stability of existing releases gradually improves.
Bugfix releases, indicated by a third component of the version number (e.g. 3.5.3, 3.6.2), are managed for stability;
only fixes for known problems are included in a bugfix release, and it’s guaranteed that interfaces will remain the

same throughout a series of bugfix releases.
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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.
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000 freeze 000 00Python 0000000 Tools/freezeOOOOOODOOOOODOOO Python O
000000 CcCO00ooo00ooo0o00ooo0o00oo PythonOOOOOOOOOOOODOOOO
gooogogooocoooooooo

O00oopoooooOo@oooo0)mport 0000000000000 mport 00000 O0O0OODOO
OPythonOOO (DDODOODOOOOOOOO)0DODOOOOODOOOCOOOCODOODO PythondOODOOO
o0oooooooooog CcOo0b0 marshal OO OOO0OOOOOOOOOOODOODOOOOO)OOO
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
00000ooooooooooo cooooooooooo pythonODOO0O0O0O0O000O0O0OOODODOO
goobobobooooooboobobobobooooooooboobon

joooooooo cooobodoooooc00nDoooooooooDooooOoooDoooooon
Thomas Heller O py2exe (Windows 0 0 ) O O

http://www.py2exe.org/

000 Anthony Tuininga 0 cx Freeze OO0 OO0 0O0O

214 PythonOOOODODOODOOOUOUOOODODODOODODODODOOOOOODODOOOOOOO
RN

ooo0ooooO0o0ooo0o0ooOo0o0oooO0o0OoooO0O0OoOOPEPSOOOOOOOOOODOOO
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215 000000000000 O0OO0O0O0OOO0OO0OOOg

000000000000 odoOPython 00000000 0ODOODOODOOOOOOODOOOOOOONO
gobooocoooooboOooooOooDno

Python 00000 CO x86 0000000 0ODOOOOOOODODODO0OOOOODOOODOODOOO
gooboboboboooooooon

Pyrex 0 Python 000000000000 COODODDO0DODOOOOODOOOOODODOOOOODOOO
(OO0 PyrexO CythonODOOOOODOOOODDOO)

PsycoO PythonOOOO x86 0000000 ODOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gboobobobooooooboobooboo

O000OPythonOOOOOOOODOOOOOOOOODOOOODOOOOOOOOODODOOODDOOODODOOO
gbooooooooooboooooboooooobooOooOooOoboOoboOoOoboobOOobOoboOobOoboboOobooboOo o
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
oooo@oooooooooooooooo)oooooooooOoboooooooOoooooboOoooaon
gobooooooooo

performance tips 00000000 wikiODOOOOO
Guido van Rossum O https://www.python.org/doc/essays/list2str 0 0 00 0000000000000 0O0O

goood0o @IO)ooooOoOOoOOoUODOOUODOOOODODOoOOOOoUODODO getO setOD0O0OOOOO
00Do000ooooooDooooooooooo o000 ooUoDooooooooooooOoon
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
0000000000000 000D0000D00ogd profiled 00000000 (@MOODOODDOOO
gopbOoO0 -0Do000oo0o0oooo00oooO0obObo0oobDOoOooboooooooo)g

000oooopooooo0oooooDoooo0o0oooooooo0o0oooooon PythonOOOOO
gooboobobobooooooooooboobobobooobooooobDobobUoboboboboooo
goooooboobooooboobooobobooboobbooboobbooboobbooboobo
gocGloooooooo’0oo0o0Oo0oU0UoUoooooooOoO0UooooDooooOoOoooooo
ggoooobooboo

0000oOd pythonOOOOOOOODOOCOOOO0O0OODODOODOOOUOOODODOOOOOODOOOOOO
goobooooooOoOooodOoboOoo co0oooUoOoooUOUobDOoUOUoO0oOOoUOUOobDOoOoUOOoooOooo
gobooboooboobooooboobod:

for i in range(3):
L2.append (L1[i])

goboboooboobboobooboon:

L2 = 1ist(L1[:31) # "list" is redundant if L1 is a 1ist.

21. 000000 11



http://www.cosc.canterbury.ac.nz/~greg/python/Pyrex/
https://pypi.python.org/pypi/Cython/
http://psyco.sourceforge.net
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https://www.python.org/doc/essays/list2str

Python Frequently Asked Questions, 0000 2.7.15

obooooodbobOdmap() 0 zip() OOOO0OO0O0OO0O0OO0COO0COO0OCOOCOOOO0OO0G0OO
goboooobooooboooooooOoOooOooOooboboOoobooOoobooOooOooono:

>>> zip([1, 2, 31, [4, 5, 6])
(1, 4, (2, 5, (3, 6)]

ggboooobooboobog:

>>> map (math.sin, (1, 2, 3, 4))
[0.841470984808, 0.909297426826, 0.14112000806, -0.756802495308]

ggboboobooboobbooboobb

OO0o000DDO0O OCOOO0O0OoOooooDDoOD join() O split() ODOOOOOOODOD
oo0o sl.s7 0000 (I0K+) ODODOOO "".join([sl,s2,s3,s4,s85,86,s7]) 0000
sl+s2+s3+s4+sb+s6+s7 0000000000 0O0OOCOOODOOO0O0O0O0OO join(y OOOOO
gooooooOoO0oooUooodOooOd0ooOoUDOo0OooOOoUoDOoOOOoOoOoUDOoOoOooOOoo OoDoooo
000000000 replace() Oformat () 000000000000 D0OOO0O0OO0ODOOOOOO
00DoOO00DC0O0DOO00DODOO0O0DO0O00 %00 string $ tuplel string % dictionary
gooooo

0000000 000000000000 1ist.sort () OO0O0O0O0O0O0O0OOOO sorting mini-HOWTO
gooobooboboboobboobobdobn 1ist.sort () DOOODODOOOOOODODODOO
gooooooboo

goboooobooboobobooboobbooboobbooboobDbooboobboobooboboo
PythonO f£() 0O0DOO0ODOOOOOOOOO0ODODOOODOOOOOOOOOOOODO ££0()

def ff(x):
# do something with x computing result...

return result

goboooooooboooooboooooOooOoooboog:

list = map(ff, oldlist)

gogoo:

for x in sequence:
value = ff (x)

# do something with value...

f£() 000000O:

def ffseqg(seq):
resultseqg = []
for x in seq:
# do something with x computing result...
resultseq.append (result)

return resultseq
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00000000000 1ist = ffseg(oldlist) O:

for value in ffseqg(sequence) :

# do something with value. ..

goobobbooobbbooobbooobbbooobbboooobbbooobLbboo0tEE(x) OO
oobo0o0oo0on ffseg([x]) [0l 000000 O0OO0OOOOOOOOO0OOOO ODOOOOOOOOOOO
ggbooboooboobbobobooboboobbooboobboobooboboo

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gooood:

for key in token:
dict[key] = dict.get(key, 0) + 1

0odooooboboD dict.get0O0O0O0O0OOO ODDOOO0OO000O0O0O0O0OODUODODUODOUOODODODODDDOO
oo:

dict_get = dict.get # look up the method once
for key in token:
dict [key] = dict_get (key, 0) + 1

oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
gopboooooooooooobboooboooon:

def degree_sin (deqg) :
return math.sin(deg » math.pi / 180.0)

gogbobooboobbooboobboob:

def degree_sin(deg, factor=math.pi/180.0, sin=math.sin):

return sin(deg x factor)

gooooooo0ooooOooco0ooooOoooO00oOooOboOoO00oOOCocOOO0O0D APIDOOODOOOOO00O0
goboooood

22 0000

221 00000000000 UnboundLocalError 0 0000000

J00DO0000O000oC000DoOoO0d0DoDOo000ooogoooooooogoog UnboundLocalError
gooboboboboooooog

gooog:

>>> x = 10

>>> def bar():

(oooooon)
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(Cooooooooo)

print x
>>> bar ()
10

goboooobooobog:

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

x += 1

0 UnboundLocalError 0 0 00O

>>> foo()

Traceback (most recent call last):

UnboundLocalError: local variable 'x' referenced before assignment

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
00oo0o0o0oooooooooooooooo fooOOODODOO xOOOOOOOOOOOOOOODOOO
gobo0oooo0oooDbDo00oboOo0oobooOo00DoO00d print xO00O0OOOODOOOODOOODO
goboooobooooboooooobooooooo

gogobooboobbooboobboobuoobboooboobboobog:

>>> x = 10

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

>>> foobar ()

10

gooooooooo(@uooooooOooooooOooooooOooooooOooOo)oooooooooon
goboooooooooooobboOoobooooooooobboOooooOoOn:

>>> print x
11

222 Python OO 0000000000000 OO0OOOOOO

Python 0000000000000 OODO0OO0O0OO0OOOOOO0OO0ODOODOO0ODOO0OO0O0OO0O0O0O0O0O
goboooobooooboooooobooOoooOooOoobboOoOobooOooboOoOoooOoOoOoOOoOoobboOooon
oooo

gogbooobooboobbooobooboobbobbooboobbbobboibb global OO
godoboboooobbbooooobboooobuoooobobbboodg global oo

14 020 0000000 FAQ




Python Frequently Asked Questions, 0000 2.7.15

U0 glebalODOOO0OO0O0O0OO0OC0ODOO0O0O0O0O0O0O0O0COO0O0O0DOO0O0O0O0OO0OOO0OO0O0O0COO
ooboooooboooobooboooooooOoooboOooOoOboOooOoO0o00obOO0O00Db0O0d global
goboooooooooog

223 000000000000 DOOOOO0OOOUUOOOOODODOOOOOOOOO

fo00O00O0DO0OOO0ODOOO0ODOOO0ODOO(@UUOOOUOOO)ODDOOODOOOO:

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

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

000 x+»+x2 00000 S500000000000000000DOO00O0ODOCOO0ODOOO0ODOOO o10O40O
s0leDUDOUODLOODLDOODODODODODLOUODUDODOOUDOLD 1ebO0bObLOODODODO
oog:

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

oboxOOOoOoOOoOoOoOObOOoOoOOoOoO0oOOOO0OOOOOOOObOO0OOOOOObOOOODOOOn
goboooobooooooobooooobobooobooooboooooooooOoobooboooDbb xO0 40000
goobobO0ob0o0nb 4«+x2000 leb0DbO00O0O0OO0OODOO0 xOgbOOoOoOoooobDOobOoObOobOOOOO
gobooooooooooooobooooo:

>>> x = 8
>>> squares|[2] ()
64

gobooooooooooooOooOo xObOooooooooooooooooOoboooboooooooboooon
gobooooDo:

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

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

ddUn=x00000obobboooobbbooo0 nobbboobbbbbooobbbobooob b o
goooooOOo0obOoO00 xOooOoOooOoOoOooOoO0oOoDOO0l100obDoOOoooonOoOobOobbOoOoD20O
00D 1030000 20000000000 DoOo00ooo00ooOoO0O0ODOo0oooOoUooooDoOooo
goooobobo:

>>> squares|[2] ()
4

>>> squares[4] ()
16

gogoobooboobobooboobboobuoobbooboobbooboobboobo
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224 000000000 O0DO0OO0OO0OOO0OO0OO0OO0OO0OOOOOOOOOOOOOO

000ooooooo0o0ooooooo0o0ooooo0o00000oDooC000 (@O0D configOd cfg
goooo)ooooooOoooOoOooOoOoobOoOOobooOOobOOoOoOoOoO0OoOo0oOoOoUoOOooDOoOobooOon
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooboboboboooooooogoobobobobooooobooooobobobobobon:

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

goooooboobbooboobboobobooboobboobuoob bbb booboobo
goooooo

225 000000 import 000000 DODODOOOOOOOOOOOOOO

0000 from modulename import 00000000 0O0OCOO0OOOOOOOOOODOODOOOO
000D000lnter 0000000000000 O0ODO0ODOOOOO0O

goboooobooooobooooooboooooOoooobOboOoOoooOoobooOoOoooOOoOoOoOOoOoobboOooon
gobooooooooooooobooooOo0ooboooobooOooooooooOooooDOoOooDboboOooon
gobooooooobooooooOooOoOoOOoOoOoOOoO0ObOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbOboOOn
gooooooon

Jo0o00O0bO0000D00D0D00DbOO0ObOO0bOOo0OODODOoDOooDOoDOD:
1. 000000000000 -0 sysdosOgetoptdre

2. 0000000C0C0O000DOODOOO0 (Python O site-packages 0 0 DO OOOOOODO)-0O
mx.DateTime ZODBO PIL.Image O O

. 0gooogoooooono

00000000 0D0O0O0DO0O0O0O00O0DO package.sub.ml O00OODOOOOCOOODOOCODO
package.sub.m2 0000000000 O0O0O0O0O import m200000000000O0OOODODOO
0000000b0000000 from package.sub import m2000 from . import m2 OO0
gopoooo
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000000000000 0o0000o0o000000000o0oO0D0D00000O0oO0O00O0ndddGordon
McMillan OO OO :

0000000000 O0000 “import<module> 00 O0O0OODOOOOOOOOOODOOOOO
OO000DO00OO000O0DO00ODO0Oo0ODOoOooUooOoDooOoog (from module import name”)d O
Joooooooooooobobbobobbbobobobodddddoooooooooooooobon
gdooooOoOoOQUOOO0O0O0O0O0OOU0UUULULODUUODUUOUOOUOOOOOg

goooogoooobooboobooboooddooooooboboobbbbbboboooooLoobDbobobbboboo
goboooooooboobooboobooooboobooboobobooboobboOobDbobboOoon
gogboboobooboboobboobooba

gboooboooocoooooboobOobOooOoocOooOoOoOoOoOOOOoOOobOO0obOobOOoObObOOOoOOoDOOn
goooooooboooboooooobooooooboooboooobooooooooooobobooobobooooD
gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
ooooon

goboooooOoOoboOooOoOooOoOoOoOOoO0O0obDOo0O0bOOoOoU0bOOoOoUODOOoOoODODOOoOoDboOoOon
goboo0ooo0ooooo0oooOo0ooodU0DoO00oooUooogoooooooDOoooDooon
goooooooooooooboooboOoooOooOo0oOoOoOoooOOoOoOoOoOooooooboboobobDooooD
gooooooOooOoooodoDOobOOoO0OoU0OOoU0ObOUOoOUdDO0OOU0ObDUObODOoOOUObOUOoOgDOoDOn
000000000 00ooo0oooo0oDo00oDo00o0oo00ooo0ooooooooooDoooon
gopboooooOoOooooOoOoooOoOooOoO00oDbOo00bDOooUbOOooUOoDOoOOoOoDDoOooDboOooo
sys.modules 00 0O0O0O0O0OOOOOO

226 00000000 O0DO0OOoOOOO0OOOOOOOOOOOOO

ggboooobooboooobooboobobooboobboobuoobbooobg:

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

return mydict

obooooooobOob0bDO0OO0O0Omydict 00000000000 O0O0O0O0O0OOOfoo() OOODOOOO
U0 mydict DOO00OO0O0O0O0ODOOD0OO0DOO0DO0ODOOOO0ODOO0OOmydict000000D0OO0DOODOOO

ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon
gooobooooooobobooooobobOoboboooooboooooooDOobOoboboOoobDOoDOoDOon
goboooboooooooooboO0oOoobooOooooooOoOoOoOoOOo0oOobOboOoOobOOOoOoOooOoO

gboboobobobobobdbNened0o0oobOoOOoOO0ODOOOODOODOOODOOOODOOOOO0
gooboobobobooooobooooobooboboboboboooooooboobobOoboboo

gbobooooooooooobooooboobooboooobooooooooooooooooooooooon
O0000ONoneOOOOOOOOOOOOOOO0O0O0O NoneOOOOOOOOODODOODODOODODOODOO/
00/00000000000000000000000000O00O:

22. 0000 17




Python Frequently Asked Questions, 0000 2.7.15

def foo(mydict={}):

gogoo:

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

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

goboooobooooboooooobooooobooOooboooobooooooooooOooooOooboOoOooboboOooon
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
0000000000000 "memoizing” 000000000000 0ODODOO:

# Callers will never provide a third parameter for this function.
def expensive(argl, arg2, _cache={}):
if (argl, arg2) in _cache:

return _cachel[ (argl, arg2)]

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

return result

goooboooboobooooboobboobobooboobboobuoobbooboon

227 0000000000000 O0OO0OOOOOOOOOOODOOOODOODOODOOOO
gogoooog

000000000000000 «0 «+«000 (specifiery 1000000000000 0O0O0OOODOOO
gboobobobooooooobobobobooboboooboboboboboo0 «Ox»x0goooo
goooobobon:

def f(x, xargs, =*xkwargs):
kwargs|['width'] = "14.3c"’

g(x, *args, +*=*kwargs)

O000O0oCoOoOoOoOPythonD 2000000000000COOO0OOODOO0O apply() ODOOOOO
oo:

def f(x, xargs, =*xkwargs):
kwargs|['width'] = "14.3c"’

apply (g, (x,)+args, kwargs)
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228 J000O0DOODODOOOOOOO?

000 (parameter) 000000000 D0OOOOOO0ODOO0O0O OO0 (argument) DODOOODODOO
Jj0oo0O0bO0bOO00O000OO00O0O0DOD0DOO0ObO0O0O0O0ODO0OO0OO0DOD0ODODO0ODOO0ODbDOODbDObOOODOn
gooooobooooooog:

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

pass

fooO barO kwargs 0 func0000O0D0O0O0O funcO00O0D0OO0OOO0ODOOCOODOO:

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

4203140 somevar 000 O0O0O0O0OOOO

229 00 list’y OOoooOoO list’x oooooooooo?

goboooooocoobooooo:

>>>

=[]
>>> = x

>>> .append (10)

ORRX

>>>
[10]
>>> x

[10]

ggbob yoboooboo xogobooboobbooboobbooboo
gopbooooooo2000000000:

)ooooooooooooooooooOooobooOoooooooy = xO0OO0OO0OO0OO0OO0OO0O0OO00O0
ooboO0oo0o0obo -0b0 xobobooooooooooobobooooooooo yoooooo
ooooooobooooboooobooooo(@uoobooD)ooooDbOoU0 xOyOoooooooooo
coooooo

2) 0000 mutable0O00OOOOCOOODOOODOODODOODOOO

append () U00OOO0OO0DOOOO0DODOOODODOOOODOO (100 [(1o7000O000O0OOODODO
gogbobooboobbooboobboobboobobooboobDb [1ooboobboboob

ugogbbxgobooboooboobog:

>>> 5 # ints are immutable

>>>

>>>

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

XXX
Il

>>>

(oooooon)
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(Cooooooooo)

>>> y

000000000 x0yOOOODOOOODDOOOODOOO0OO0O0OO0O0 immutableD0000 x = x +
10000 s0000000000DO0O000O0O0;00b00OO00O0DOO0ODOO (@O OO0OO0 xOOO
00000 (@O0 x0O00OO0OOo0ooOooOooOdooOoo)yYooooboUooOoDooUo 20000000
0@O0O0 60 5000000020000000000000000 xO0000 6000000000 y
OsO00gooooo)g

0000 (OO0 y.append(10),y.sort ())000000000000000000000000 (C
000y =y + [10],sorted(y)) 0000000000000 00OPython00000 (000000
000000000000)000000 20000000000000000000000000000C
O00D00OO0O0O0O0O0 NoneDOOOOOOOOOOOOOOD0O0O0O yOOOOOOOOOOOOOOO
y.sort () 000000O0O0O0O0OOODOD NoneOOOOOOOOOOOOOOO0O00000000O00O
000000000000

gooboodoooooooooooooobbboboooobbbooooLbobb:-bO0ooLoLobDbDOD
000 +=000000000D00O00D0O0CO00O0OD0O0O (a-1ist += [1, 2, 310 a-list.
extend([1, 2, 3])U0000000ODO0O0O alist 00000000 some_tuple += (1, 2, 3)
O some_int += 1000000000000000)O

goboogo:

- 00000D00OCOOCOODOO (1ist,dict,set,0)00000O0DOODOOCODOOOOOOCOOOO
goboooobooooboboooouobobooobooobboobbooobbooboboo
gooo

- 0000000000000 (str,int,tuple,0)0000000D00O0O0DOOODOODODOODOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboooobd

2000000000O0O0O0CCOCOO0OO0O0O0OOOOOCOOOO0000O0 isO0000O0O0DOOCODOOO0O0
id(y oooogo

2210 000000000000 (DOOO)0O0O0O0OOOoOOOOOO

0000o0OpPythonOO0OOO0O0O0O0O0O0O0DOOOOODOOODOODOODOODODOOOODOOODOODOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooboooooboooboooooon

)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

Jooooooo)
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2)

3)

4)

5)

(O0ooooooooao)

%X, y = 'old-value', 99
x, v = func2(x, vy)
print x, vy # output: new-value 100

ooooboooooooooboboooo
cooooooobooooboooOoooooOoObocOoOoOOoOoOobOboOoobooOoOo

00o0ooooo@ooooo0o0oooo0o0)00boo0o0oo0ooooooon:

def funcl(a):

al[0] = "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[l] # output: new-value 100

cooooooboooooooon:

def func3(args):

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

func3 (args)

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

coboobooobooooooooooooobooOoooo:

class callByRef:
def __ _init__ (self, =*xargs):
for (key, value) in args.items{() :
setattr(self, key, value)

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

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

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

print args.a, args.b

coooOooobobooboboooooooooooooooa

gobooobooooooooobodoooooooon
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2211 PythonO O OO OoOOoOooooooooooOO

goooboooobobo:gooobooobbooobLbooobboobobboobLbooobLbooLob o
O00Oaxx+b 0000000 £(x) UOODOO linear(a,b) 00000000000 OOODOODOOOO
gooog:

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

gogooooobogd

taxes = linear (0.3, 2)

O0O0O0Otaxes(10e6) == 0.3 » 10e6 + 2000000000000 O0OO0OOOOOOOOOOO

goocoooooboocooOoooboOooboOoobOoOoOOoOoOOoOobOO0OOOoOOO0bOOoOobObOOobObOOobOOoon
gobooboooooooooobooooooboooboboooboooon:

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

gobooobooooooooooOooOoooOoOooboOoooo:

class counter:

value = 0

def set (self, x):

self.value = x

def up(self):

self.value = self.value + 1

def down (self):

self.value = self.value - 1

ooooooo)
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(Cooooooooo)

count = counter()

inc, dec, reset = count.up, count.down, count.set

0b00inc()Udec()Ureset () DOOODOOODOOOODOODOOODOODLDOOODO

2212 Python O O OO0 oooooooooooooOd

00000000 copy.copy () O copy.deepcopy () 00000000000000000000OO
000000000000000

ggboboobuoobbooboobboboboubboonD copy()y ODOODOODO:

newdict = olddict.copy ()

gogboboooboobboobooboob:

new_1 = 1[:]

2213 000000000 O0O0O0OOO0OO0O0OO0OOOOOOOOOO00O

gogoobobboooooobb xbbdir(xy bbb oooooobbbboooooooboobobo
goobooboboooooobooboboboboooo

2214 00000000000 ODOODOOOOOOOOOOOOO0O

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
goboobobuoobbooibbUdefl classdobooobooobooboooobooboobooan
goboooooogoon:

>>> class A:

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

>>> print b
<__main__ .A instance at 0x16D07CC>
>>> print a

<__main__ .A instance at 0x16D07CC>

0000o00oooooooooooooooooooooooooooooooo Booooooooon
oooooooodoo Ad0O0O0OQOOoO0UoooooOoooooooooooooooooooooooo
0000000000000000000a0b000000000000000O
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gbobooooooobdoboooooooooodboooooooobooboooooooooonoan
goboboooobooooooooobooobooooboooooooOoooOoboOooboooooooon

comp.lang.python O 0 Fredrik Lundh OO 000 0000000000000 000O0O00O00OO:

gooooooooooooooooooo:ooo0(@ouooooo)ooooboooooooooo
cooooboooooooooobodoob -00oboooooooooooooooooooobOooon
oo@gooo)oooo(@ooooo)oooooooooooooooooo

...... gobooobooooooooobodooboocoobooooooooooOooouoboOoooboonon
ooo

2215 000000O0O0oOooooOoOoOoOOO0

gooo pythonOOODOOOODOOOOOOOOODOOOODOOODOOOO:

>>> "g" jin llb", ngn

(False, 'a')

gobbooooooooooooboOoOoboOoOoOoOoOoOoOoOobOOo0ObobOOoOooooog:

(Havv in "b"), ngn

goboooooo:

"a" in (llb", lla")

gooobooooDb (=s0b+=00)00O000DO0ODOOOODODOOODODOOODODObOOODOO
gooogooo

2216 CO 00000000000 OOOOOOO

00000000 Python2500000000000000000000O0OO:

[on_true] if [expression] else [on_false]

x, y = 50, 25

small = x if x < y else y

250000000000000000000000000000

2217 Python 00 0000000000000 0OOOOOOOO

000000000000000 lambda OO0 lambda 00000000000 UIfBartelt 000000
ooboooooogn:
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# Primes < 1000
print filter (None,map (lambda y:yxreduce (lambda x,y:x*xy!=0,
map (lambda x,y=y:y%$x,range (2,int (pow(y,0.5)+1))), 1), range(2,1000)))

# First 10 Fibonacci numbers
print 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=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:xty,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=Sx,F=lambda xc,yc,Xx,v,k, f=lambda xc,yc,x,v,k, f: (k<=0)or (x+x+y=*y
>=4.0) or 1+f(xc,yc,x+x-y*xy+xc,2.0xxxy+yc,k-1,1f):f(xc,yc,x,vy,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iuty* (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

gobooooooooo

23 00000

231 000000000000 0OO0O0OO0O00OO0O0OOOOO00O0

ooooooooooo0o0oooooooo0oo o0 > (@OODO0DDOOO)00O000000O0O0O0000
00 ”0000o0o0 "ior(@oooo»e)oooooooooooooooon:

>>> a = 0010
>>> a
8

ooooooooooooOooboOooooooo oo (@UuoboOoOo0ooO)booooooooooo
00000000000000000000000O0PythonOOOOODODO:

>>> a = 0xab
>>> 3

165

>>> b = 0XB2
>>> b

178
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232 00 -22//100 300000000

i $ jO0j00b0dbooobOoobooobOooboob0boobboobDboobboobDboobLOog:

i= @1 // 3 =3+ {1273

X

00000000000000000CO0 CO00000000: ¢ 50 100000000000 1
// 300000000

i % jOdjboob00ob0boooboobobobOoboo0job0obOoobooboboboOoobooboOobOon
ooooi & jO0>= 00000000000000 1000000000000 200000000000
o0b-190 s 12 == 20000000000-190 % 12 == -l00000000O0OCOODOOCO

X

O00: Python2000 __future__.divisionOOOOOOOODOa / bOa // bO0OOODOOCOOO
000000000 (classic)’Do0oOoOooOooOoO

233 000000000 O0DO0OOOOOOOOOOOOO

goboobooobOoooobOoD int) O0D00OD0O0O0ODOO0O0ODO0ODODO0O0 int('144) ==
1440000000 float () UODOUOODDOODOODDOOD float('144') == 144.0000

go000ob0obDob0O0o0ob0oDbO0o0b00ob0ob00O0bODbDd int('00144') O int('0x144') O
ValueError 00O0ODODODODO int(string, base) UO0UOU0O00000000000O0O0O0O0OOO
0000000 int('0x144', 16) == 324000000 00000000000000 PythonO OO
0dDo00oooooooog oo 0oooooD’x’ 0ooooooooooon

000000000000 0D00OD0 eval () OOOODOOOODOD eval() ODOODODOOOODODO
0000000000000 D0OD0000DOD000C0DO0O0O PythonOODOOOODOODOOODODOO
0000000000000 boooo0oodd __import__('os') .system("rm -rf
SHOME") DO 0OD0OODOODOODOODOODLOOLOOOO

eval () UODOO Python OO OOODOOOOOCOODOOOCOOCOODDOOOCO eval('o9")yooooono
00000O0OPythonO’0’00D0O0OOOOOO (@OQOOODODODOODO

234 000000000 ODOOOOOOOOOOOOO

joodi4o000oo00’ 4 000000000000 oooooooooogn str() OOO
gooobo0obDbiO0o0obObb000oDb0o0obobbO0 hex() ODoct()y ODOOOOODODOOD
00000000000 formatstrings 0 0000000000000 0OO "{:04d}".format (144) O
'0144' 0000 "{:.3f}".format (1/3) 0 '0.333' 0000000000 %000 0000000
gbooboboboooooobooboboboboooooooboo
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235 00000000000000O0OO00UODOOOOOOOOO

gooooobooboooboobooobooboobbooboob bbb booboobo
gboob0ob0ob0ob0ob00dbaray0 000000 DOODODOO:

>>> import io
>>> s = "Hello, world"
>>> a = list (s)

>>> print a

['Hl, lel, 'll, lll, 'O', l,l, ] l, lwl, 'O', lrl’ lll’ ldl]
>>> a[7:] = list ("there!")
>>> "' Join(a)

'Hello, there!'!

>>> import array
>>> a = array.array('c', s)

>>> print a

array('c', 'Hello, world')
>>> a[0] = 'y'; print a
array('c', 'yello, world')

>>> a.tostring ()

'vello, world'

236 000000000 0DO0OOODODOODOOOOOOOOOOOOOOOO

goboooboooooood

e JO0ObO0ODLOODDOODUODOLOODUOODDOODDUOODLDODDOUOODLDbODODDOUODLOO
gbo0o0o0b0ooboboo0obOoob0bobobUDb caseb00boooobOoOoboOobDOODO
gboooooooog:

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

e JODOO0ODO getattr() DODODOO:

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

000 getattr () DOOOO0OO0OO0O0O0OO0O0O0O0O0DOO0O0CODOOOOOOOCOOOO0OO0OO0OO
ooo

ooooooobooooooooooooooooooooon:
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class Foo:
def do_foo(self):

def do_bar (self):

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

£0

e locals () Deval () ODOOOOOOODOODOO:

def myFunc () :
print "hello"

fname = "myFunc"

f = locals () [fname]

£0

f = eval (fname)

£0

O0O0:eval() DODOOOOODOOOOOOOOOOOOCOOOOOOOODOOOOODOOOOODO
cooboooobooooooooooooobobooOobooOoobooOoooon

237 00000oooooooooo PerlO chomp()DOOOOOOOOOOoOoOoQ

Python22 0000 S.rstrip("\r\n") 0000000 sO0O0O0OO0OOOOOODOOODOOOOOOODO
gooooobooobuooboobobooboobL sgboobboobobuooboobboooboobo
gooooobobon:

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

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

'line 1 '

gboboooboooooooooobooobooooooooooooooboOs.rstrip() OOOOO0OOOO
oobooooood

oooooooo pythonOOODOOOOODOOOOODOOO:

000000 DOODOOODOO0O0ODOOODOODOO0O0DOOO0OD rstrip() ODOOOOODDOO
cobobobodooboooooooooobooooobooooooooooooooboooon

s JODO0ODLOODO sOObbO0ObO0ODSs.splitlines() (01 00O0O0OOODOO
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238 scanf() 0 sscanf() DO OO0 0O0O0OOOOO

ggoboobooboboon

goboooboooooOoooooboOoOobobOOoOoOooOoDOOoO00oDbboOn split() ODOO0OOODOCOOOO
00000D0O0o0oD0o0oDbOo000O000oOgn int() O fleoat () OODOOOOOODOOODO split()
000000gg »sepr0o0ooOOOODOODOODOOOODOOODOOOOOOOOOOOO

000000000D000o0o0ooCO sscanf () 0000000000 DO0OOOOODOOODOOOO
gooo

2.3.9 ’UnicodeError: ASCII [decoding,encoding] error: ordinal not in range(128)’
oooooooooood

Oo00o0oo0o00000 PythonOOOODODDO 7-bitASCHIO 00000000000 ODODODODOOOOO
ooboooboooobooooon

gooooboobgoooooobooooboboobooobooooboboboboboboobbobOoDOon
googooooooooboobobobbbooooooooooooobobbbbbboooooooobobbobobbo
00000000 Unicode D00 0D0D0D0O0DO0O0DO0OO0OOOOemaill0 webO OO OOOOOoooooono
00D0O0DOO0O0O00C00ODOUOD0d Content-TypeDODOOOODOOODOODOODOODODOOODOOO
O Unicode 0 00O0O000000QO valueOOODOOOOOODOOO UTFROOODODOOOOOOOO
gog:

value = unicode (value, "utf-8")

O Unicode 0000 0OO0D0O0OO0DOODOOO0ODOO UTF8OO00OO0OD0OODOOODOODOOODOOODOODOO
UnicodeError 00000 OO0OOO

OASCIIODO0O0DD00O00O0 Unicode 0000000000 O0ODOO ASCIOOOOOOOOODOOO
0000000000 Unicode0000000000O0O0O0O0OO:

try:

x = unicode (value, "ascii™)
except UnicodeError:

value = unicode (value, "utf-8")
else:

# value was valid ASCII data

pass

0000000000000 000PythonO0 0000000000 sitecustomize.pyO00OO0O0O0O00OO
goooooooooooopythonOOoOoooOoOoOoOoOOOOODOOODOOOOOOOOOOOOOOO
goboooooooooooobDoooobOobo0oobobooooboooo

O00O0WindowsOOO "mbes”0000000O0OCOCOOOOOOOOOOOOOODOOODOOODOODOOO
0o0ooooooooooooooogooooo coMuoooooooooooooooooooooon
ooboOooooooooon
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24 00000 (@OO/OO0)

241 000000000 0DO0DOOOOODOOOOODOO
00000000 tuple(seq) 0000000000 (@MOO0O0O0O0O0O0O0O0O0OOO)O00O000O0OOOO
ooboooooooooo

o000 tuple([1, 2, 31)0 (1, 2, 3)0000 tuple('abe') O ('a', 'b', 'c')yOdOood
gooo00o0d0o0d0d0oooooooooooooboboboboobObOoO0oO0o0000000000o0ooooaOoao
0000000000 DO0O0DO000D0O0000 tuple() DOODOOODODOO

00000000 1ist(seq) OO0O0OO0O0OOCOOO0ODOOOOODOOOODOOOOOOOOOOOOOOO
goooboobgolist((r, 2, 3))0 [1, 2, 3100001ist('abe") D ['a', 'b', 'c']
obobOo00ob0OO0O0000O00O0seq[:] 000000O00O0OO0OO0OODO

242 0000000000 O0OOOOOOOOO

Python OO OOOOODOOOODOOOODOOOOOOOOODOOODOOOODOOODOUOODIO2O
00000000000o0b0o0o000000o0o0oooboooD-10000000000-20000020000
0000000000000seg[-n] O segllen(seq)-n] D0000O0O0OOOOO0O0O

gobooooboobuooboobooboboobogbs[:--1joboobbooboboobooboobo
goobobobobooooooobooboboobooo

243 0000000000 O0OOODOOOOODOOOOOOOOOOO

Python24 000000 reversed() DOODOOOODO:

for x in reversed(sequence) :

# do something with x ...

goboooboooobooooooooooooobooooooooooooooooooonoa

Python23 0000000000 0O0O0O0O0O0O:

for x in sequence[::-1]:

# do something with x ...

244 00000000 O0OoOoOOOOOOOOOO

Python Cookbook DO OO OOCOOOOODOOOOODOOOOOOOO:

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

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]

00000000 00o00oo0ooooooo0o(@MDOD000000goDOonO hashabley 0000000000
gooogoo:

d = {}
for x in mylist:
dix] =1
mylist = list(d.keys())

Python250000000000000000:

mylist = list (set (mylist))

ggboobooobooboobooboobobooboobbooobooboooboobbobo

245 PythonO O OOoOooooooooooOO

gooooobooog:

[llthiSH’ 1, "iS", "an", uarrayn]

0000000000 COPascal 000000000000 DOOOPythonOO0O0O0000O0O0O0O0DODOO
goobobobooooog

arraydgoogobogoogooboobobotoobooboooboobobboobobooboobobooboonbob
0000000ooooooddNmmeric0 000000000 O0OOOOODOOOODOODODOODOODOO
gogd

LspO0 0000000000000 O00O0000O0O0O00000000000000O0:

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

0000000000000 00oo00o0o00o00o0DoO0ooOddLlspd carDO0ODOOOO
lisp-list[0] O0cdr OO DODODDODO lisp-list[l] OO00OO0ODDODOOCOCOOOOOOOOO
000D0O0000o0o0oooooDoooono pythonOODOODOO0ODODOOODOOOOOOO
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246 0000 0ODO0OO0OODODODOOOOOOOO

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

247 00000000000 OODOODOOOOOOOOOOOOOOOO

ooboooooooooogon:

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

goboooboooobooooobobooobooooooog:

def method_map (objects, method, arguments):
"""method_map ([a,b], "meth", (1,2)) gives [a.meth(1,2), b.meth(1,2)]"""
nobjects = len(objects)
methods = map(getattr, objects, [method]+*nobjects)

return map (apply, methods, [arguments]s*nobjects)
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248 0000000000 atuplei]+=[item’ 0000000000007
000000000000 00 0oo0ooooooodPpython0D000OO0O0ODDOOODODOOOOOOO
godo0ooooobooooboooon

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooboobobO 1istd +=000000

gogooboooboogoood:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

goboo00ooo0o0oooogdO0:10(()OO0UDO0o00D atuple(0]000O0OOOOOOOOOO
ggz2000bo0oboobodb 200b0odb oobboobOoOobbOobDbUoOobOoObUoOobOoOoO
gboobobobobooooooobobobobooobooobooon

goboooobooooooooobooooooooooooobooooon:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

gogbobooboobboobooboboooboboobooobobooboon

ooboooooocoon:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

goooooboobbooboobboobobooboobboobuoob bbb booboobo
gooboobobo:

>>> a_tuple[0]

["foo', 'item']

oo0o0ooooO0o0o0oo0O00oooO002000000000000000(@OO0O00O000O0O0 __iadd--
oooooobooooobooboooooooooob +=00000000000O000DOCO0O0DbOb0OobOO0O0On
00ogogdd;(bi0dddd0 iadd-0 extend 0000000000000 O0OOOODODOODODOO
0000000 +=0 list.extendd ”’O007000000000:
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>>> a_list = []
>>> a_list += [1]

>>> g_list

gogoooooooo:

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

>>> a_list = result

alist000000CO0D0OCO00OOCO000O00DOO00DOO0ODOOODOO0O0OO0O00O0O0D0 alist0ODOO
gobobodbboodbtbtbalistbogoboobboobboobboobbobboobboobo
gooboboboooooobooboboboboooooooo

goboooboooooooooboooooooooogn:

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

Traceback (most recent call last):

TypeError: 'tuple' object does not support item assignment

_1add_00000C00CCOOO (extend) OOO0OO0O0O0OresultD atuple([0] 000000000000
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oono

25 00

251 0000000000000 O0OOOO0OO0DOOOO?

gobooooboooobooooOooOooOooOOo0oobOOoOoobooOooooooooOoooOoOOoOoOoboOooon
goobooooo

gboooooocoooooboooboobOooOoocOobOobOoOoOoObOOoOoOobOO0obOOobOOoObObOOoOoOOoDOOn
obooooooooooooodD perint00000O0O00ODOOO0OOOOCODOOODOOODOOOOOO
goboooooogoooo

gboboboboobdiect0000000DO00 sortedbictdbobooooboooobOobObOOOn
goobobobooooooboboboboboooooooo:

class SortedDict (dict) :
def _ _repr__ (self):
keys = sorted(self.keys())

result = (" : ".format (k, self[k]) for k in keys)
return " {{ Pi".format (", ".join(result))
__str_ = _ _repr_
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
goboooboooooboooooooooobooooboOoobooOoobooooooooon

252 00000oooooooooooPythonOOODODOOOODOOOOOOO

PerlDOOO0ODOOO Randal Schwartz OO0 00000000 OCO0OOOO0ODOCOOODOOCOODOOOODOOO
0000000000000 000000000000ddPython0 00 sort () OO0 keyOOOODODO
gog:

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

253 000000000000 ODOODOOOOOOOOOOOOOOO

obooobooooooooobobooooboboooboooooooOoooOooOoooDoog:

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

>>> pairs

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

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

>>> result

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

gogoooobooood:

>>> result = []

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

gobooooboooooooooobooooobooboOoobooooboooooooooooooOooDoOoOooboboooon
gbooobooooooocobooodbooobooboobooboboobdbbaeppend() DOOOOOOOO
oobooooboooooboooooobooOoooOooOooboOooooOoobooooooOoOobOooOOoOooboboOooon
00000o0o0ooooooooooodddrresultappend” OO0 D OO DOODODOODOODODOODODODOO
gobboooobooooooooobOocOoOoboboooboooooon

26 000000

261 0000000000

O0000classO 0000000000000 DOO00ODOO00DOO0O000O0O00DOO0O0ODO0O0O0O0OO0
0000o0ooooooooO0ooco0O0000o0ooooooooO0oC0Oo0000n0 (attibute/00)0000 (O
ooo)oooooooooooo
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ooooooooooooooooo(@oobooOooooboboOooooooOo)boboooobooobooooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gboooooooobobooooobobooooooboobO0bO0obObD0b000O0DO Mailbox OO
goboooboooooooboobocO0oO0oOO0O00bOC0cO000O00d MboxMailboxOMaildirMailboxO
OutlookMailbox OO OOOOOOOOOOOOOOO

262 00000000000

00o0dddoooodd xddddoooOdOd x.name (arguments...) 0O00OO0OOOOOOOOOO
goo0oo0ooodoooooooooooooono:

class C:
def meth(self, arg):

return arg » 2 + self.attribute

263 self OO0 OO0

self 000000000000 OOO0O0OO0OOCO0O0O0O0O0C0O000O0Ometh(self, a, b, ¢)0000O
gobooboobobooboobuoobobuoobobib0Db x0b00 xuometh(a, b, o) 00000
ooboooboooobooooobDOOmeth(x, a, b, c) O0000O0OOOOOOO

0000000000000 00O000 selff 00000000 00ooooooog

264 000000000000 ODOOOOOOUOOO0DO0DODODODOOOOODOODOOOOO
gogobooooooood

O0OO0O000OD isinstance(obj, cls) DO DODOOOCODODOOOODOOOOODOORO
isinstance (obj, (classl, class2, ...)) U0UduouooooooooooObOObOOOOOOO
0000000000000 o0dbOoboOoOoOod isinstance (obj, str) O isinstance (obi,
(int, long, float, complex)) OOOOOOOOPythonODOOOOOOOOOODOOODOODO
goopoooono

Ob00o0b0O0o0O00DbO0O000D isinstance() OOO0OO0OO0O00OO0OO0OO0COCOOOOCOOOOCOOOOO
gooooobooboooboobooobobooboobDbooboobbooboobbooboobo
goobooboboboooooooooobobobobooobooobooboDoboboboboboboooo
gbogboboboooooobooboboboboooooog:

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

gogbboobddbUsearch()y DOOO0OOO0ODOODOOODOODLDODODDOODLOODDOO:
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class Mailbox:
def search(self):

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

# code to search a document

obj.search ()

265 000000000

00 (delegation) DO O0O0OOOOOOOOO0O0O0O0DO0@OOOOOOOOOODOOD)OODOOODOOO
obobO0xoooooboooobooboooooOooooboooooooooboOooooOooooboOooooOooOooon
goooooboooooboooooooobobooDbo0oDbOo0o0o0D xoooobOooooboooooobooooon
ooboocooood

Python 00000000000 DO0ODOODO0ODOOOOOOODOOOOODOODOODOODOOOO
goobooboboooooobooboboboboog:

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() DO00OO00OO0O0OO0O0OOOODOODOODODODOOOOOODOOOOO
000 self._outfile.write() UO0DOO0D0O0DOO0ODOOODOOODOODOODOODOOOO
b0 self._outfile 00000000000 00O00O00DO0 _getattr__0000O0OoOOoOOO
gooboboboooo boboboboo obobobooooo

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
00 _setattr__ () D00OOD0OOO00O0DOOOO0DOODODOO0OO0ODOOO0ODOO __setattr__()
gooboboboboooooboobobobo:

class X:

def _ setattr_ (self, name, value):

self. dict [name] = value

o000 __setattr__() OO0 self._ dict__ 0000000000000 O0O0OO0OO0OO0OOCOO
ggbobooboobboobobooobbda
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266 0000000000000 ODOOOO0O0O00O0000O0O0OO0OOOOOOOOOOO
gooooooooobobood

ggbobooboobbooboobboobodob super() UOOOOOOODOO:

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

super (Derived, self) .meth()

OO00O0000000000000: class Derived(Base) : ... 000000000034 Base.
meth (self, arguments...) 00000 Base(O OO BaseOODOOODO)ODOODOOO meth() O
000000000000 0D00O Base.methOODODOOOOOOOOOODOODO self00000OO
gopoooo

267 000000000 0DO0OO0OOOOOOOOOOOOOOOOOO

00000000000 (@ias)D0000OO0O0ODOOCOOODOO0ODOOOODOOOODOOODOOOOO
goooooboobobooboobbooobobooboobboobuoobbooboobbooboobo
goobooboboboooooooooobooboboboboobooobooboobobUoboboboboooo
gooboobooobgad:

BaseAlias = <real base class>

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

268 00000 0o0oooooOoOoOoO0OO0O0OoO0OUOUOUOOoOooooo

C++0JavaD0OO00)ODODODOOODODOOODOOOO PythonOODOOODDOODODOO

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
ooboooooooooooobog:

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

cO0O0O000 c..class__ 00 cOOO00O0OO0OOO0OO0ODOOOOODOOOODOOODOOOOODOODOOOOO
c.count 0 isinstance(c, C) O00O0OO0ODO cUOOOO C.count00O00oonQonO
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O0:CO0000000Oself.count = 420000000 self000000 Pcount” 000000
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goboooboooooboooooobooooooooDo:

C.count = 314

Python22000000000000O0OODO:

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

# No 'self' parameter!

static = staticmethod(static)

Python24 000000000 D0ODODOODOOOOOOOO:

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

# No 'self' parameter!

ooboooooooboooooboooboboooboooooooooOooooobooboOooobooOoon:

def getcount () :
return C.count

oo0ooooo0o0oooOoocoooooOooOoOooooO@ooOoOoboO0ooooOoooOoooOooOooOoooon0)yooaon
gobooobooooooooobooooooooboooon

269 Python OO OO O0OO0OO0 (DOOUOOUOD0O)0DDOODODDOOOODDOOODOOODOO
goon

gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
ooooon

C++0O0000000C00O0DO

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

Python 0000000000000 DODOODOODOOOOOOOOOOOOODOOOODOOOOOO
gooooboobon:

class C:

def _ init_ (self, i=None):

(ooooooo)
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(Cooooooooo)

if i is None:
print "No arguments"
else:

print "Argument is", i

gogboboobooboboobooboobboobooboba

gobbooobooooOoooooboboOoooboooo

def _ init_ (self, =args):

goboooboooobooooooooooooooon

26.10 _spam 00000000 _SomeClassName_spam 00000000000

000000000 oooooooooooooooooooooo ooooo>0oooooon
00o0o0o0d0O0o0bO0dDOo0_spamJ000OO00(@IOODOOOOOOOODODOOODODOOOOOO
J00000)0Db0OD00000ODOclassname 000 0ODO0ODOODOOOOOOODOODODODODODOO
00000 _classname__spam 000000000 O0OOOOOO

gooooOopoOooooOoOooOoOoOoOoOoOODOODOODOOOOOOOOO0O00O00 ”_classname__spam”
gooooboooooooooobbbobobobooOobo0o0o00ogogoon _diet._ooooogoooo
PythonO0 OO 0O0OODO0DOO0ODOOOODOOOODOOODOOOOODOOO

2611 0000 _del_ 000000000000 0O0OOOO00O0OOOOOOOOOOO
guoooooon

ggbobooboobboon

delD00000O _del__() JO0OO0OO0OODOOO0OOD -000000O0DOOO0O0ODOODOODOOOOOO
gbobdbobobooooobooibd _del__()DODOOOOOO

ooooooooooo@ooOoooooooooooooOoboO0ooOooDOOoboOoOoOOOoOoO0OoooOoboO)o
oo00oooooOooOo0ooooocooo0OoOO0OOOoOoOOOPythonOOOOOOOOODOOOOOOO
gobodoooboooobooooooooooboooobooooooooooooooooooooobooOoon
oboooOoooobooboOobooon _del__()yOOOOOOOOOOOOOODOOOODOOOOO
goooboooooooboooooooboooooooboOobOobOobOoOooOoOoDOobDOobOobobOOoDOoDbOn
_del__()00O0O0OO0OCODOOOOOOOOOOO ge.collect() DOOODOOOOODOOOOOOOO
gobooobooooooooobooooooooboooboobooobo boono o

goob0obob0ob0o0o0oobobo0oboOnogD clese()y OOODOODODODOOOODODOOOOO
gbobobooboboobobobouobobodbOob clese(yboooobooboobODOOOOO
goooboboboboobobd _del_()OD0OO0O0ODOOOODODO —_del__() U close() OO
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000000000 close() OOOODOOOO0O0OOOOO0OO0OOODOOOO0OOOOOOOOOODOCOOOO
gooo

gobooobooooboobodweakref 0000000000000 00OOO0OOOOOODOOOOO
0ooooooooooooooooooo(@ooono)boboooooooooo0ooo

except OO0 00000000 O0O0OOOO0O0O0O0O0O0OO0O0ODOO0O0OO0O0OOOOO0OO0O0OOOOOOO0OO0
gboooooboooooooboobOoobooobooOoOoboOoobOobOOoocOoobobOOobobOoobOoDoOooOonn
sys.exc_clear () DO0OO0D0OO0OO0O0O0ODOOOO0ODOOOODOOOOOOOODOOODOOO

ugboboo _del_()ybObOO0OO0OO0O0OO0OODODOO0OODOODDOOOODODO sys.stderr 000000
ggo

2612 00 000000000ODDODOOOOOOOOOOO0O0DODODOOOOODODOO

Python0O OO (00O O0OOO)000000O0D0O00O0O0O000OOOO0OO0O0O0O0DOOOOOOOO
gobboooobooooooooooOoOoOoOOoOoOobOOoOoOobOOoOoOooOoOoOoOoOoOOoOoOOOoOooDn

2613 00 id() 0000 OoOoOoOoOO0OO0oOoOooooOoOoOoO?

obooo id(y booobobobooooocooboobobooooooobobOobooooooooboonn
Cpython 00 0000000000000 000000000O0O0O0O000000000000O00O0O0OOO
gobooooooobooooooOoocOoOoOOoO0oOobOOoO0ObOOoOoOobOOoOoOoOoOOoOoOOOOODbOboOOn
goboooobooooooooooo:

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

200000000 1id0O id() 000000000000 O0O0O0OODOOOO0OO0O0O0O0OO0O0ODOOODOO
0000d00oooooooooooooooooooogoooogopoooooooooopoooon
gooog:

>>> a = 1000; b = 2000
>>> id(a)
13901272
>>> id(b)
13891296
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27 00000

271 pycO00000D0O00O0OOOOOO

ooooooooOooooooOooboDoOoOo(@oOoOoOobOOoO0oOoOoOoOoOoOoOoDObOOoObOoOoOoboOoooOoooon
ooOo)oooooooooooooon .pyeOO0OO0O00 .pyO0O0O0O0O0O0O0OCOOOOCOOODOOOO
oooo

.pycUO0O0O0O0O0O0O0OO0CODOOODOOOOOOOODOOOOOOOOOOOOODOOODOOOOODOO
webOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOODOOOO
0000o0oopoooooUoouoooD pythonOO0O0O0ODO0O0OO0OCOOOUOOO0DOOODOOOOOOOODOO
0000 @oooooo0O0fetc.) 00000000 pyce000000000O0O0OOOODOOO

goooooooobooooboooobobooboobo0oooOooooOoOOoO0oDOon .pycoboboooooOoDOOODO
gbgboobobobg abe.pyd0000000000D0 xyz.pyOQUOOOOOOOOOOOOOOOO
O0abc0000000OxyzODOODODODOD xyz.pycOOOOOOODOO abec.pyOOOODOOODOO
Ul abc.pycUOO00ooboobooooon

abcpyc 00000 -000000O0O0U0OO0ODOOOOODOO .pycO0O0O0DOOOOQODOOODO -
py-compile [l compileall DUOODOOOOOOODOOO

py-compile 0000000 OODOOO0OOO0OOO0OCOOCOOOOOOO0OOOOOOOOOOODOOC
U0 compile() UOOOOOOOOOOODOODODODOO:

>>> import py_compile

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

00000000000 foo.py000000 .pycOO0O0O0O0O0CO(@IOOO0OO0OOOOOOOODODOOO
00 cfile00000000000O00O)O

compileall 000000000 OO0DOO0O0OCOOOOODOOOOOOOOOODOOOOOOODOOOO
gboobob0obO0obO0obn compileall.py 0000000 ooOobO0obObOO0ODbOOOOOOODOODO
gooboobobooon:

python -m compileall .

272 00000000000O0OO0OOODOOOOOO

ooooooobObooboobOOoobOob0bOb _name__O0O0O0O0O0OO0O0OO0OOO0OOODOOODOOOO
obo0oD '“main_'000000D0ODODOOODODOOOOOOOOOOOOODOODODODOO
gboooooboobooooboOoobooooboOooboOobOoOoOoOobOOobOOoObObCOObOObOOobOOObOODn
_name__00000000O00O0O0DOOOOOOOOOO:

def main () :

print 'Running test...'

Jooooooo)

42 020 0000000 FAQ




Python Frequently Asked Questions, 0000 2.7.15

(Cooooooooo)

main '

if name =

main ()

273 0000000000000 DODODOOOOOOOOOOOO0OOOOO

goboooooooooooobod:

foo.py:

from bar import bar_var

foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

goboooboooobooooobooooooon:

emaind fooOOOODOODODO

« foo0O0O0O0O0O0O0O0O0O0OOOO

« foo0O0ODODODOOODDODODOOOO

s fool barOODOODODOODO

bar 0000O0O0O0ODOOODODO

cebar 000000 DOO0ODOOODO

ebard fooOOODODOOODO (OO foolOODOODOOODOOOOOO no-opdO0O)

e bar.foo_var = foo.foo_var

0000000000000 O0PythonO fooOODDOODDDOOODOOOfooO0DODODDOODOOONO

oobooooood

import fooUUDODOOOUODOODOOD foo.foowarOUOUODOOODOOODODOODODOOODOOO

gooooboobo
goobOobO(@uoboobO)yboboooooooogoo

Guido van Rossum 0 from <module> import

L.ogpobooboobooboobobooboob

gooooooooobobooooooooooobobobobbbobbooododoooboboboobLboboo
oobooobooooO0oDOocOo0obOOoOoobo0Oon0n <module>».<name>0O0O000O000O0COOO

ogo

JimRoskind OO O0O0O0O0O0000000000000000000000000000O:
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- J0000D0@MDOOOUODOOOODOODOODOOODOOObOOOODOOOOn)

* import [0

- J0000D0COOO0@EUDOOODOOOOODOOODOOOOOOODOOO)O
0000000000 DO000000DOd vanRossumOOOOOODOOOOODOODODOOOODOODOOO
Matthias Urlichs 000000000000 DOOOOOOOO00ODOOO0ODOOODOOOOODOOOODO

gobooobooooooooooocooooooonon

274 _import_('x.y.2’) 0 <module’X’>0000000z000000000000O
RN

mod:importlib 0 importmodule () OO OOOO0OOOO00OODOCOOOOOODOOOOOOODOOOOO
gooogooo

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

275 0000000000000 0O0DODODOODOOOOOOOOOOO0O0OODOOOOOO
gogooooodon

ooooooO0oO0000O0O0OPython OO OOOOOOODOOOOOOOODOOODOOODOODDODODOOOO
gbobobooooobobooooobobobobooOooobooooboooooobooooobooDbOoon
gboboooooooobooobooooooboobooobooo0oooooooooooooboooooon
oobooobooooooOooooboOoobooooooOooOoooDoog:

import modname

reload (modname)

oo0:00000 10000000000000000

from modname import some_objects

gojooooooooboobbobbooddooooobDbobobbbbbb0dodoooooLo Db oo
gooobooboboboooooooooooboboboboobobooboobDobDobUobobobobooo
gogbobobobooboobbooboobboobuoobboobog:

>>> import cls

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

<module 'cls' from 'cls.pyc'>

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

False

ooboooobooooooOooooboOoobooOoooooooboboOooon:
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>>> c.__class___
<class cls.C at 0x7352a0>
>>> cls.C

<class cls.C at 0x4198d0>
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31 PythonOOOOOOOOoOOooOOoOoOoooooooooOd

GuidovanRossum 0000000000 COOO0O000O0OOOOOO0O0OODOOOOOODOODODOOOOO
Python 0000000000 OCOOO0OOOOOOO0OOODOOOOOOOOO0ODODOOOODODOOO
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
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33 0000000000000 000D0DO0O0OO0

0000000000 0oooonD pythonOOOOO0ODDOO0ODOOOOOOO:

>> 1.2 - 1.0
0.19999999999999996

000000000000000000 PythonODOOO0O0O0O000000 COOO0O0O0O0O0O0OOOODOO
gobobobobooooooboboboboboooooobooobobobobooon

gogobobbooobboooobbooobbbooobbbooobbbooobbboooobbbooon
goobobobobooon

000000001/3=0.3333333333....... gboboboooboobobobobooooooobooobo

000200001/2=0101/4=0.0101/8=0.001000000000 20 210000001/500000
0000o0o0ogogo.ootl1oo11ootiool..oooooO

o00ooooO0oo320e6400000000000000000000CO00O0O0O0CO0O0O0 020000
0.19999999999999999%6 D O O O O

0000000 repr() 000000 OODOOOOO fO0O0O eval(repr(f)) == £000000O0O
gogobooobbooobbo str(y bOoobboobboobboooboobobooobooobo
gooooooo:

>> 1.1 - 0.9
0.20000000000000007
>>> print 1.1 - 0.9
0.2

goobb ==00bboobbtooobboobobboobbooobboobboobLbb ==00bo
goobooooooboboobooboboooobobobobooooboboobooboboboooDoD:

epsilon = 0.0000000000001 # Tiny allowed error

expected_result = 0.4

if expected_result-epsilon <= computation() <= expected_result+epsilon:

O000O0OPythonO0DODOODODODODO floating point arithmetic 000 0O0OO0OCOOCOOO

3400 PythonOOOOOoOOOOooOoooooOoooOoO

gogbobooobooboobboon

gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
gobboooooooooooobbooooboooobooooobooooooOboOoobboOoooboooooon
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oooo0o0OPythonOODOOODOOODOOOOY™WOO”0D000000DO0O0O0OOO8OIOOOOODOO
000000000 000O0000O0O Yeigh’00000000O0DOO0O0OODOOOO

35 0000000000000 00000 ’selfff DODODDOOOODOOOO
gooogd

0000000 Modula-3000000000000000000OO0O0OOOOOOOOOOOOO

oboboooooooooboooooooooooooooooooooobooooobo0odnonn self.
x O self.meth() O000O00O00DOO0O0OO0O0DOOODOOOOOODOOOOCOOOOOOOOOOO
gooooooooooooooC++00og@ooooooooooooooooooooooooo) oo
0000000000000 000000000000-000 PythonOOOOODOOOOOOODOOOO
0000ooooooo0o0o0ooooooobooC+H+0Java0 0000000 DODODOOOOOOOOODOO
Uibm O0OooO0O0O0OO0OO0O0O0O0CO0O0OOOO0O0OOO0OOOOOOOOO0O0OCO000

goooboddddooooooooooooobobobobobbbbobobbb0ddddodouoog o
oo+ 0ogoooooooooooooooUooUoUDU00DO0O0DUOLODLOOUOO ::0ODOODOO
000000000 —Python OO0 baseclass.methodname (self, <argument list>) 0000
Ogo0oooodod _dnit__ () OO0OOO0OODOOOOOOOOODOODOOOOO0OO000O00O0O0O0O0OOO0OA0O
0000000000000 o0o00oooooooooooooo

0o0000ooO0o00oo0o0ooo000oo0o00o0O000o00O0PythonOD 00000000 DDOOO
O(globalOOOOOOO0OOODOOCOOO)OO0OO0O0O00O0O0OO@OODOOOOOOO)OOO0O0O0O0OOO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
ooooooooooooooooooooooOoOooOoO0Oo(@oOo)boobooocCc+H+0O0O00000o0ooaon
00000000Pytheon 00000000000 000000000000O0000000O00 self.var(O
gbooooboobooooooobooooooooooooonooonn self.var0dooooooono
goooooOoOoOoOO0 sef00O0OO0COOOCOOCOOOOOOOOOOOOOODOOODOOODOOOOOO
gopbooooooooooooobooooooOooboooooooooooooOooooDoOoDOooDboboOooon
O000o0ooO00OPythonODOOOOODOOOOOOOOODOOOODOODOOOOODOO

36 J0O00DOoO0OoOoooOoooooooo

COPerlODDO0DOOODOCOO0ODDOODOOOODOOONO:

while (line = readline(f)) {

// do something with line

Python 0O O O0OOO0ODOOOODOOO:

while True:
line = f.readline ()

if not line:

(Jooooooo)
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(Cooooooooo)

break

# do something with line

Python 000000000 DOOO0ODOOOOOODOODOODOODOODOODOODOOOODOODOOOO
gooo:

if (x = 0) {

// error handling
}
else {

// code that only works for nonzero x

gogooooboboobboooooobbboooooobD x == 00000000 x = 00Q0DDOO
ooboOxOoooOoOoDOoOOoOoO

gogoooobooboooooboobooobooboobbooboob bbb booboob o
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gogbobooboobboobooboobboobooboa

00000000000 PythonOODODOOD while TrueO0OOOOUOOOODOOOCOOOOOOOOO
000DoO000o0ooooooooodOdPbpythonO0OO0OODOOO0OODOOODOOOOOO

o000ooo0o0ooo00oo0o00ooooo0oooDooD0o00 "whileTrue” JO00O0OO00O00O0OO
ogooog:

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

line = f.readline /()

00o0000oooooooooooO0O0OO0O0O000000000 (sys.stdin.readline() O0OOOOO
jo0)ooooooUooU0ooO0oO0oO0ooDooDoO0OO0o0O0D -00000U0DO0ooDOoDOoooooDooOon
gogd

goobobbooobbboooDb ftorbbooobbbooobbbooobobbbooobDbboobbo
gbooboboboooooobobobobobooooooobooboboboooo:

for line in f:

# do something with line...

3.7 Python 00O OO0D0O0OODO (listindex() D) 00O OOOOO
(len(listy D) DO DOODOODODOOO

As Guido said:
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(a) For some operations, prefix notation just reads better than postfix — prefix (and infix!) operations have
a long tradition in mathematics which likes notations where the visuals help the mathematician thinking
about a problem. Compare the easy with which we rewrite a formula like x*(a+b) into x*a + x*b to the

clumsiness of doing the same thing using a raw OO notation.

(b) When I read code that says len(x) I know that it is asking for the length of something. This tells me
two things: the result is an integer, and the argument is some kind of container. To the contrary, when I
read x.len(), I have to already know that x is some kind of container implementing an interface or inheriting
from a class that has a standard len(). Witness the confusion we occasionally have when a class that is not

implementing a mapping has a get() or keys() method, or something that isn’t a file has a write() method.

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

38join) 0000000000 DODODOODOOODDODOOOOO
googdg

0000 Python 16 0000000000000 00ODOOCOOO0OODOOO string000000OCOOOO
gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gobobooboobobooboobboobuoobbooobuoobbooboobDbOo:

u, ".join(['l', 121’ I4V’ l8l’ '16'1)

ggoboobood:

"1, 2, 4, 8, 16"

goboboooboobbooboobo

oooomooooooobo@oooo)booobooooooooooooOooobooOooooooooooon
goboooobooooobooooooboooooooobooooboooooooooooooOooDooOooboboOooon
gobooobooooooooobodoobooooooooooooooooooboooooooon

goboooobooooooooobooooobooOooboOooobooooooooooOoooOoobOboOooboboOooon
gboboooooooooooooboooooooooooooboo0oooo0onn splic() ODOOOO
goboooboooobooooooooooOoooobOooobooOooboobooooo

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

oooooooooooooooooOooo(@obooooooboOono)booooooOoooobooooooaon
0000000000000 O0O0DOUnicodeJ000 Unicode 00000000 OOOASCIIOODOO ASCII
gobodoooooobooooooooon

Join() UOO0ODOOODLOODDOOODLOODDOODLOODLOODDOODbLOODLOODODOODbLOOD
gooooboboooooboboobobooobooobooboooooboboobobobooobOoDbOon
gogbobooobooboobobooboobboobo
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0000000000000 OUnicode 00000000 ASCIODOOOODOOOO join() ODOODOO
gobooooboooobooooooooooOooOoobboOoOoobooOooboOoOoooOOoOoOoOOoOoOobboOooon
ooboooooooooon

o000ooOoOoo000o0oDooO00O000D0O0O0b0000000 sring000000O join() OOOOOODO
oopboooooooooon

string.join(['1", '2', '4', '8', 'l6'], ", ™)

39 000000oooooooon

try/except 0 00 000000O0DO0O0O0O0O0O0COOOOOOCOOOOOOOOCDOOOOOOCDOOO
Python20 00000000 DODODODOODOOOOOOOOOOOCOODODOO:

try:
value = mydict [key]

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

gbooooooooboobooooooooboooooOo0obOobOoOoOoOoOobocOobOoOoOoOobOOobOOobOOoOOoDOon
gobooooooon:

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

value = mydict[key] = getvalue (key)

O00: Python2.000000 value = mydict.setdefault (key, getvalue(key)) OOOOOO
Oooooooo

3.10 Python 0 switchO case 0 00000000000

if... elif... elif... else 000000000000 OOOODOOOswitchOODODODOODODO
000000000000 000oooooooooooooooooooooooooooooooon @o)
000000o0oooooooooooooo PEP27S0000000000

gogbboobooboboobobooboobbooboobboobooboboooboobon:

def function_1(...):

functions = {'a': function_1,

'b': function_2,

(ooooooo)
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(Cooooooooo)

'c': self.method_1, ...}

func = functions[value]

func ()

gooopbbbboooobobbbboooobbibuod getattr() DOOO0O0O0ODDOOOODDODODO
goooooo:

def visit_a(self, ...):

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

gboboboobobd visit.dbdoboooooboobobobooooooboboboooooboob
gobodoooboooobooooooooooboooobooooooooooooooooooooobooOoon
oooon

3.1 0SO000000000000ooo0ooooooooooon
Jobbgooboobobooobd

0 100000000C00CC0O PythonOOOODOOOOOOOOOOOOOOOOCOOOOOOOO
O0pushOOOOOOO0OOOO0OO0O0O0OO00O0ODOODOOO PythonOOODOOOOOOOOOODOOODO
0o0oooooooooooooocoooooooooobobooon

020000000000000000CO00DDO000O0O00O0DOO00ODODO0N Stackless Python
gooogo

312 J00000U0oo0oooooooooooo?

Python DO DO DOO0OOOOOOOOOODOOCOOPythonOODOOODOOOOOOODODODOOODOOOOO
gooooO0o0ooOoO0oboodooOPbPythonoOCOOOOODOOOOODOOOOODOOOOODDODOOOO
00000000 0DO00oOd0Python D0 000 ODO0ODOODOODOOOODOODOODODODOOO
goobobobobooon

0oodo pythonODOODOODODOODOODOOOOOOOOOOOOOOOOOOODDOODODOOODOOO
goooooooboooooOoooboOooOoOoooobOOoOoboOoooOobDoOOoDOOoO0oO -ooobD@boo
gopoboooooOooOooodOoDboO0O0)ooooooOoooO0U0oDOoOdU0oOooOOoUOooogoooOgo

311. OSOO000000D0000ND00N00N0D0N0N00N0N00N00o0000o00o00oo0oooOoSs
RN
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313 Python O COOOOO0OO0OOOO0OOOOOOODOOOOOOOOO
0d

CythonD DO00O0OO0UOO0ODOCOOOOODO PythonOODOODO COOODODOOOONuitka O Python O
C+ 0000000000000 PythonOODOOODOOOOO PythonOOOODOODOOOOODOODOOO
oobDO0OO0Javad0ODOOOODOOOO VOCOODOOODOOOO

3.14 Python OO OO OOOoOO0OOOoOOoOOOOOOO

Python 00000000000 O0OOODOOPythonOOOO COOODODOOOO0O0O0000000O0O0O
gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon
00 gcOOOO0ODOOOOOODOOODOOOOOOOOOODOOOOODODOOODOODODOOOO
goboooooon

JythonO Java OO OO DOOODOOOOIJVMOOUOOOOOOOOOODOOODOOOOOOOO PythonO
gobooooboooobooooooOooooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
oooo

gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
goboooooooooooobooooboooon:

import sys
sys.exc_clear ()

sys.exc_traceback = sys.last_traceback = None

goooodOoooOoOooo0oooo0OooOo0obOOo00ooDo00oDOoOUooOoOOOo Dooooogo@ouoo
goobO0obO)bobO0obO0oO0O0O0ODO0oDOO0o0OO0OO0bOOobOobOOOoOOoDOOooDoDOoDOo

00DoO00o0o0oOOo0ooodOoDoOPython000O0O0ODCOOOOOOOODOOOODOOODOOOO

OO0 PythonOOOOOODO0OOO0O0DODO0OOO0OODOOO0O0OODOOOODOODOODOO COOOOOOO
00000oo0o0000o00000000 BeehmGCOOODDOODOOOOOOOOO mest0OOOOODODO
gbooooooobodoboooboobooboboboobooobOoooobOo0ooOobOoO00d transparent [
000000 wansparent 00000000 PythonOOOODOOODOOOOOOOOOO)

0000 GCO PythonOOOODOOODOOODOOODOUODOODOOOODOOODDOOODODOOODODOOO
Python OO OOOOOOO0O0O malloc() O free) 0 GCOOOOOOOOOOOOOOOODOOOOOOO
O0ooooOPythonOODOOODOOOODDOODOO PythonOOOOOOO OODO ODOOOOOOOO
00000000000 00o0oocOoOOoOPythond malloc() O free) DOOO0OO0OOOOOOOOOO
ggbooooboobooon

JythonOOOOOO (CPythonOOOO)O0O0O0OO0OOOO0O0O0ODOOOOOOODOODOOOOOOOOOOO
ooboooooooooogn:
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for file in very_long_list_of_ files:
f = open(file)
c = f.read(l)

00oDo00oooooooo0o0ooo0oooo0oDo0ooD f00Do00DoDooo0ooooooooooon
goGcCOOOOOOoOoOoOOoOOoDOOoOoOODOOD pythonODOOOOODOOOCODOOOOOOOOO
00000000000dd withODOOoOoOOoOODOODODOOD GCOOOO0O0000O0:

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

315 00 Python OO OO ODOOOOOOOOO0OO0OO0OO0OO0OO0OOOOO
Joog

Python 0O OOO0OOO0ODOO0ODOODOOCODOOOOO0OOO0ODOOOPythonOOODOOODOOODOO
goo0ooooUoOoooooUooooooU0UooooOoUooooOoUooooooUoDooD coooo
0@dooOdObPuifyJOOOOOOODOODOODOOO)DOD0DOODO0OOODOOOODODOOODOOO
oooooooOPythonOOOOODOODOOOODODOOOODOOOOOODOODOOOUOODOOOOOO
gbooboobobobooon

0000000 PythonODOODOODODOOODODODOOOODOOOODODOO atexitODOOOOOODODOOO
goboooooooooooooo

316 0000000000000 O0O00O0OOO0O0ODOOOOO0OOOO

ooo00o0o0oooo0o000oooO0O000oo0O000000O000000000000D00000OPascal
oooooocoooooooooooooooooooooooooooooobooooooooooon
0o0oo0ooooooooooooooooooooo 200 3000000000000 0gogoog

goooooobobobboooooooooooooooobobbbobooooooooooooooboboo
gobooboobuoobooboobuobioODb os.listdir (') DOO0OOODODOODOODODOODO
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gogbboooboobooooboon

gboboooocoocoooooooOooboOooooOoobOobOoOoOoOObOO0obOOobOOobOboOoboOoOoOoOoOoDOon
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobooobooooooooobOocOoOoOobocOooboooOoOooOoOoOoooDood

3.17 How are lists implemented in CPython?

CPython’s lists are really variable-length arrays, not Lisp-style linked lists. The implementation uses a contiguous

array of references to other objects, and keeps a pointer to this array and the array’s length in a list head structure.
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gbobooooooooooobodn efi]jbob0ob0ob00oobooooooooobobooooooooobooon
oooon

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goboooooooooooobboOoooooooooOooDo

3.18 How are dictionaries implemented in CPython?

CPython’s dictionaries are implemented as resizable hash tables. Compared to B-trees, this gives better perfor-
mance for lookup (the most common operation by far) under most circumstances, and the implementation is

simpler.

0000 nash() OOOO0OODDOOOOOOOOODOOOOOODOOOODOODDOODOOOODO
o0ooo0ooOoO0ooOooO0oOo0oOooOoOoO0OOO00Ob0O0OO0O0OOO00OO0O0O0O0OPython” O00O00O00OO
-539294296 OO0 0O0O0O0O0O0OOOOO0OO0000 "python” 0000000 1142331976 00000000
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
00oo0o0ooooooooooboooo -0o000000o0oOO0OOOOOODOO0O O()-ODO0OO0ODO0O0OD0O0OO0
gobooodooboobooooooooooooboo0oobooooooonodnoon Jkeys () O items()
goboooboooooooooboooobobooobooooooooon

3.19 00 0000000000000 0000DO00D0oo0oOooon

goooboboboboooooooogoboboboboooooooooobobobobobooooon
ggbooboooboobobooobooboobbooboobbooboobobooboobbobboobo
googooooboooooooooooooooobobob bbb bbboboo
gooobobooooboobooobobooobobooboboooboobobDoobobobooobOoDOon
gogooogooooooooobobobobboooooooobbbObbooobbbbbb LD O
gooboboboboooooboooboboboboooooo

goooooboobooooooboobobobobobobooLooboboboboboobog o
tuple(L) O0O0OO0O LO0OODOOOOODOOOODODOOOOODOOODOOOODOOOODOOO
gobobooboon

gobooooooooooooonn:

000 (@DOD0O0D ID)IDDOODDOD0N0O0D0ND0O0N0N0OO0N0D00N0oOo0oooooooDog
gboooooooogoo:

mydict = {[1, 2]: '12"}
print mydict[[1, 2]]

002000 (1, 2] 01d0 100000000000 KeyError0000000O0000O00O0OOO
0000 isO0000 ==00000000000
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J00000C00OO0DOCOO0O0OO0ODOOOOOOO0OO0OO0O0O0DOCOO0OOO00O0OOOO0O0000
cooobooooobooooooooOoooOoooOoboOoOoOoOoOoOoOoOoOoOoOoDOboOobOobOOoOoOooon

e J0000O0C0OO0DOOCOO0OOOOO0ODOOOOOOOOOOOOO0ODOOO0OOOOODOOOOOO0OO0
cobooboooobooobOooooooobooboOobOoOoooobOoOobOOoOoOoOobOooOoOoboboOoboooon
000000 d.keys() DOOOOOODOODOOOOOOOOOODOOOOOODOOODOOO
coooooo

e JO0ObO0ODLOODDOODOUODOLOODLDUOODDOODDOUOODLDODDOODLbODODDOUODLOO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
goobooboobbooboobooobooboooboobboboboobbobbooboo
goooooooobo -gboooooogobooboboboboooooooobobOobo

goooobobooboooooooooooobbboobbbbooboodoooooboooooobbobooo
—eq-() O _thash__() O0OOO0OO0COOO0OO0COOOO0OCOOOO0OOCOOOOOOCODOOOOOOOOO
(oooo0oOoooUO0ooOoOO0UObD)0DOOoO00ODOOOU0DODOOU0UDOOUOOOODOOODODOODOOOOn
goboooooO @oooooo)oobooUoboOoooooooooooDbboOooooo

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

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

def _ hash__ (self):
1l = self.the_list
result = 98767 - len(1l) %555
for i, el in enumerate(l):
try:
result = result + (hash(el) % 9999999) « 1001 + 1
except Exception:
result = (result % 7777777) + i % 333

return result

goooooobooooobooooooooboOooOoOoOoO0oOoOo0oOoboOoOoOooOoooboboOobboOoboooon
goboooobooooboooon

00000000000000000000000000000O001 == 02(@000 ol.__eq_(02) is
True) 000000 hash(ol) == hash(o2) (0000 ol._hash._() == 02._hash__())00O
0000000000000000000000000000000000000000000000000
ooo

OO0 ListWrapper 0 0 0000000000000 00O000000OO0000O0O000ODOO0OO0O0ODOOO
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobooooooobooooooogoo
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3.20 00 listsortf() DO OO ODOOOODOODOODOOOOOOO

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
00 list.sort () OODOOO0OOO0OO0OOODOODOOOOOOOOODODOOOOOODOODODOO
gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gboobobobooooooboobobobobooobooboobobobo

Python240000000 —-sorted() -0000000000000000O0O0O0O0O0O0O0O0O0OOOOO
gobooooobooooooooooooooobooooooooobooOooooOooOoobooOoOoOooDooOoOn:

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

3.21 Python OO OOOO0OO0O0DO0OO000OO0OO0OD0ODOODOOOOOOOO
0d

C+0OJawvalO0OD0O0OOOCOOOO0OO0ODOOOOCOOOOOOODOOCOOOOOOOODOOCODOOOOO
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
gobooooooooooooboooooogoo

Python2.6 00 abc 000000000000 OOOOOD (Abstract Base Classes/ABCs) 00000000
O0O000000000004isinstance() O issubclass () O000O0OO0O0O00OOO0O0OO0OOOOO
00 ABCOOOOOUODODOOODOOODODOODOOOO collectionsdOOOODOOOODO Iterable
0 Container 00 MutableMappingO0OOOOO ABCOOODODOOODOOO

Python 0000000000 OO0ODOOCOODOOODOOOODOO0ODOOODOOODOOOODODOOODOOO
0000000000oooooooooooooog PyCheckerd 00O dd

gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
oo0o0000oo0oooo0o0 pythonODODOOOODOOOOOOOOOODOOOOOOOOODOOOOOO
gboobooobooooobodoboobooboooocoooboooooooooOoboooooooooooobooobooon
gbooooooooo0ooboobob0ob0obOobODb doctest O unittest J0O0O0O0O0O0OO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
ooooon

Python OO0 O0OCOODOOOOCODOOOCOODOOOOOOOCODOOODOODOOODOOOODDODOOOO
gooooobooboboooboobooobooboobDboobuoobbooboobbooboobo
goo0o0o0ob0obobO eppend () DO0OODO0OOOLDODODODOOOOOOODLDODODODODOO
gboooobobd eppend () DOO0O0OO0O0OO0OOOODOODOOOOCOOOOODOOOODODOODOOO
gooboboboboooooog

gobbooooboooooooooobooooobooooboooobooooobooooooboooooDooOooDbboOoon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
0000oooooooo00o0ooooooOooboOo00ono pythonOO0O0O0O0O0O0OOOOCOOOOOOOO
gopooogo
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322 00 gotoO OO0

o0o0O0oo0o0ooOoooooooO™ooo0g goto”D00O00DOOODOOOODOODODOOCO
ForranOOOODOOOODO 7go” 0000 "goto”’DO0O0D0OO0OO0OOOOO0OODOOOOODOOODOOO
gogobooboobbooboobboob:

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

except label: # where to goto

pass

gbobooboboobooooboooboboOobOOooooobOoOooOoOoo getobOOOOoOoOOOOOOOOO
gobooooooono

323 D0 raw OO0 (r-strings) OO0 0000000000 O0OOOO
gooogd

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gbobobobooooooboboboboboooobooooboboDbo

rawO0O0O00O0OOOOOOOOOOOOOOOOOOOOOOOOOOO (OOoOOoOooOoOoo)ooooo
gbobooboooobooobooooboboooooobobooooooobooooooboooooooDoOon
booOobobobobOOb0bOrawd0DO0OOoOoOoOO0oOOOOOOOOOOODOOOOODODOO
0000o0oo0o0o00ooooo0o00ooooo0ooDoOOre-string0000000O0OCOOOOO
goboooooooobooboooo

Windows 0000000000000 OWindowsJOOOOOOOOOOOOOO0OOOODOOOOOOOO
goooobobon:

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

pDOSOO0O00OO0OO0O0OO0O00O0O0000O0O0000O0O0000O0O0000O0O0:

dir = r"\this\is\my\dos\dir"™ "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"
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324 00000 *with»ODOOO0oODO0OOoOOOoOOoOOOO

Python 000000 OCOOOODO 'withh OOOO0OO0OOOOOOO0OODOOOOOOOODOODOOOOO
gooboboboooooobooboboboboooog:

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

Python 0000000000000 0O0OOO0OOOO

Object PascalO DelphiD C++ 000 000000000000000000000O000O0O0O0O0O0O0O0OO0
goooooooboobooooooboodooooobooo -0coboodoo boobo oooobooooboooo
gobooooboooboooon

Python 0000000000000 OODOO0OO0OOOOOOO0OO0ODOODOO0OOO0OO0O0O0O0O00O00O0O0O
ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon
goboooooooooooobo0ooboooooooooDbboooooOoo

gogboobooobooboobbooboobog:

def foo(a):
with a:

print x

0000000000 0000000000000000000000000000PythonO 00O
0000000000000 00000ooooooo0 > 00000ooooooooooooooon
00000 0000000000 000000000000 withOOOOOOOOOOOOOOOOOO
0o0o0O0O0OpPythonOOOOOOOOOODODOOODOOODOOOOOOOOOOOOOO

ooo0O0with» 000000000 000000000@OO00O0O00)00 PythonOOOOOOODOOO
goboooooo:

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

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

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

gobooooooo:

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

Python 00000000000 DO00OO0O0OODOO0OODO0OODOOO0OOOODOODOODOOOOGd
oooooooo
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3.25 if/while/def/class 0 0 0000 00000000000

00Doooooooo (@uooo ABCOODODOOoooOo)oooooooooo:

if a == Db

print a

0:

if a ==

print a

ooooooooOooocoooooooooOoO0ooooooOooO000o0 FAQUOOODOOOOO000ooon
oobooooboooooooooboooon

gobooooboooobooooooOooOoOoOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOonon
goboooooooooooobobooooboobooooooooobooooobooboooobooboooooDooboO

326 00 PythonOOOOOOOOOODOOOOOOOOOOOOOOO
od

Python OO0 DO0OO0O0O0O0OOO00ODOOO0ODOO0OODOOOOOOOODDOOODODOODOOOOO:

[r, 2, 3,1

(‘a', 'b', 'c',)

d = {

"A": [1, 57,

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

gobooobooooboooooooooobooa

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
gooogoboo

gobooobooooooOooooboOobobOOoOoOoOoOooOoOobOboOoOobooOoOoOn:

"fee",
"fig"
"fOO",

"fum"

0000000 400000000000000000000 3000000000 7feed”fiefoo”d”fum” 0
goboboooboooooooooOocOoO0oOoOoOoOobOOoOoOoboOoOoOooon

ggobooboobobooboobbooboobbooobuoobbooboobbobo

3.25. if/while/def/class D0 0000000000000 OO 61
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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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https://www.google.com

Python Frequently Asked Questions, 0000 2.7.15

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

moomw.n

exec python $0 S{I1+"S@"}

mmn

oo0o000oooo0 _doc._0000O0O0O0OOOOODOOODOOOOOODOOOOOODOOOOO
goboooon:

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

4.1.4 Python 00 curses/termcap U 00000000000

Unix 0000000 PythonOOOOODODO ModulesODODOOOOOOO cursesJ000000O0O0OO
00000000000 o0O000o0o0o00ooo0O0 @U00WIndowsO0OOOOOOOOOOOOODOOO
O -Windows OO curses OO0 O0OO0OOOONO)

curses U0O0D00O000OO0 curses0 000000000000 O0ODOO0ODOOOOODOOOODOO
000000 ncurses d SYSVeurses 0000000000 0OOO0ODOODOOODOOOOODOODOO BSD
curses 000 00O00O0OCOOSOOO0OOOOOOOOOOOOO0O0OOOODOoOoOooDooOOoOOD 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 65




Python Frequently Asked Questions, 0000 2.7.15

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 00000000000 O000O0O epydoc000000O0O00OODO Sphinx O docstring
gobooooboooboooon

423 000000000000 OOODOOOOOOO

UnixOO0O0000000COOO000O0Ocurses0000C0C00000 cursesd000000O0DO0O0OOO
gboobobobobooooobdbcarsesd0bobobOoboOOO:

import termios, fcntl, sys, os

fd = sys.stdin.fileno ()

oldterm = termios.tcgetattr (fd)

newattr = termios.tcgetattr (fd)

newattr[3] = newattr[3] & "termios.ICANON & “termios.ECHO
termios.tcsetattr (fd, termios.TCSANOW, newattr)

oldflags = fcntl.fcntl (fd, fcntl.F_GETFL)
fentl.fentl (fd, fcentl.F_SETFL, oldflags \os.O_NONBLOCK)

try:
while 1:
try:
c = sys.stdin.read (1)
print "Got character", repr(c)
except IOError: pass
finally:
termios.tcsetattr (fd, termios.TCSAFLUSH, oldterm)
fentl. fentl (£d, fentl.F_SETFL, oldflags)

0000000000 DOtermiosO fent1l 0000000000000 00000000O00OOLInuxO
gobooobooooooooobboOoooboooooooooooOoOooboooobooooon

termios.tcsetattr() O stdin 0000000000 D00D0OO0OO0ODOODOO fcentl.fnctl() OO
stdin0 0000000000000 000000000O00O00O0O0OO0OO0OOOOOOOOOOOOODnOO
stdin 00000000000 I0Error 0000000000 DO0OOODODOOOODOOOOO
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43 0000

431 0000000000O0ODODOOOOOOOOOOO00O0
thread000000000O00O threadingOOOO0OO0O0O0O00O0O0OthreadingO0OOO0O0O0O0O
thread0000000O000O0OCOO0OOCOODOOOOOOOOOOOOOOOOO

Aahz 0 0000000000000 0000000000000000000000 http://www.pythoncraft.
com/OSCON2001/ 0000000000

432 00000000000 O0ODOOOOOOOOOOO0O0O0O00

oboboooboocoocoooooobooboOooooOoobobooooOoboOobOobobOobooboOooooooDoOon
goboooooooooooobbooooooo

ggbobooboobbooboobobobobooboobbooboobbooboobbooboob:

import threading, time

def thread_task (name, n):

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

T.start ()

time.sleep(10) # < !

ooooooo@oooooooooooooOo)obooooooo0ooo0o0o0ooooooooooOonOon
gooooooooooooSOooooOooooooooooooOooooooooooboOoOoooooo
oopbooooooooDo

ooboooboooooooooboboOooboooobooooooboooon:

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

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

T.start ()

time.sleep (10)

time.sleep () UO0O0OO0OOO0OOO0ODOOOODOOODOODODOODOODOODOODODOODOODO
oobOoobooOoob cuevne0OOoOoOOOOOOODOOOOOOOOOOODOOOOOODOOOO
goooooboobooooboobooobooboobDbooboobbooboobbooboob o
goobobobobooon
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433 0000000000000 0000DODODOOODOODOODOOO

Queue U0 U0OOO0DOO0OODOODODOOOODOOOODODODQueveO00O0OODODOOOODO
go00dDb .put(obj) OO0OODOODO.get() O0OO0OODOOO0OODOOOOOODOOOODOO
gogbobooboobbooboobboobooboooboobbooboobo

goboooooooooogon:

import threading, Queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it
# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker () :
print 'Running worker'
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except Queue.Empty:
print 'Worker', threading.currentThread(),
print 'queue empty'
break
else:
print 'Worker', threading.currentThread(),
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 2i' % (i+1l))
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)

ogoboooboooooooooobog:

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

(ooooooo)
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(Cooooooooo)

Worker <Thread (worker running with argument

Worker <Thread (worker running with argument

Worker <Thread (worker running with argument

Worker <Thread (worker

1
2

Worker <Thread (worker 3, started
4
5 running with argument
1

>
>
> running with argument
>
>
>

a o w N PO

Worker <Thread(worker running with argument

ggboobooboobobobobobobbobibOoouevebdgboobooboobOoobOOOOB

434 000000000000 O0OOOOOOOOOOOOOOOOOOOO

goooDoo0ooOobDOoOoboOg(@GIObooooooOPythonVMOOOOOOODODOODOODOODOOO
o00o0ooooU0UoooooodoOopbpython 00000000 O0ODOOOOO0DODOOOOOODOOOOOO
O0000b0000000 sys.setcheckinterval () OO0O0O0O0O0O0O0O0O0DOOOOOOODOOOO
gooooooooooooooooooooo cogooooo pythonOOOOOOOODOOOOO
gooogo

gobooooooooooooooooooobo pVyMO0OOOOOOODOOOODODODOOOOODOOOO
gooooooooOoo @oooooOoOoooOo)boooO0oooOooOoroooooooorocooooooon
gooboooo

0000000000000000000 (LOLIOL200000DODIOD20000x0y00000000
iDjooooo):

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
D1l.update (D2)
D.keys ()

gobooobooooooooooo:

i =i+l
L.append (L[-11)
L[i] = LI[3J]
D[x] = D[x] + 1

goobooboooooboboboooboobobooboboboobDobobobboobOoboboOoo
_del__()0OO0OODOOODOOOOOOOODODODODOOOOOOOODODODODODOOOOOO
ggboboooboobbooboobbobbddmutex D00 O0OOO0DOO
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435 000000000000 00 (Global Interpreter Lock) DD DO OOoooono
gooooog

0000000 pythonOOOOOOCODOODOOOCPUDOOOOODO@OUDOO)ODODO PythonOOOOO
oooopooooooooo(GIHU00o0oo000oooo00ooDooo000ooooGIL OO Python
gooboboboboooooooooobobobobobbooooboobooboOobobon

Python 1.500000GregStein 0 GILOODODUOOOUOOOUODOODOOOOCOOOCOO (Cfree threading”
000)00000000000000000@UODDO0O00DO0O000)WindowsJOOOOOOO Python
0000o0GILO000D000oOooD 2000000000000 LinnxOOOpthreadDOOOOD0OOOO
O0oo0o0oooOoooooOoooooOooon

goooGILO00oooooDo00ooo0ooooooDoo00o0oo0oDoooooDooooDoooon
oo000000o0o0ooooooOO0O000000000000O0O0O00000000000000OGregO
freethreading O OO 00000 PythonOOODOOOOOODOOOODOOO

O0O0O0PythonOOOO CPUOOOOOOOOOOOODOOOOOOOOODOOOOOOOOOOOO
o000 oooooooooooooooooooooo coooopooooooooooooooceo
oooooooooooooooooooOoboooOooooooooOoobo coooooooooOoooOoooGILOo
goboooboooooooooobooooooooono

GILOOO0O00000000000000000000000000000000000000000000
gobbooooboooooooooobooooobooOooboooobooooooooooOooooDooOooDboboOooon
gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
goboooobooooboooooobooOoooOooOoobOOo0oOoobooOooboOoOoooOOoobOObOoOooboboOoon
gobooooooooooooobooooboo0ooboooooooooooooDoooooDoDOooDbboOooon
gobooobooooooooobOocOoOooocoobooooooooo

gooooobooboboobooboobobooboobboobuoobbooboobboboboobo
gooboobobobooooooooooboobobobobooboooboobooboboboboboboooo
gogboboooboobbooboobbooboo

gobooooboooooooooobooOoooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOoOon
gobooooboooooooooboooobooooobooooooboooo

44 00000

441 0000000000000 O0O00OCO (ODODOOO0O00O0O000000 w0

os.remove (filename) OO0 os.unlink(filename) UOOOOOOOOOOO0OO0OOOOOos O
0000000000000 000000000000000O0uwn1ink () O0O0000O000O UnixODOO
Oooooboooon

0000000000000 O0o0s.rmdir() OO0ODOOO0OD0DOOO0ODO0DOO os.mkdixr() OOODOOO
O0D0os.makedirs(path) O path OO0 OO0 0O0O0OOOO0OOO0ODOOODOODODOODOODOOS.
removedirs (path) 00000000 O0OODOOODDODOOOODOOODDOOOOODOOOODODOO
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0000000000 000000O0shutil.rmtree() DO0OOOOOO0O
gobddddddddudddos.rename (oldpath, newpath) O0O0OO0OOODOOO

goo0ob0bODO0OO0OO0O0O00gof = open(filename, "r+") DO0OOO0ODODODDODDOOOO f£.
truncate (offset) 00000000 Ooffset 0000000000000 DOOOOOOOos.open/()
00000000 000000 os.ftruncate(fd, offset) 000000 AO0O0O0D0OOOOOOOO
g@ooooyooo

shutilOOOO0O0O0OOcopyfile()d copytree()drmtree () 0O0O0OOO0OO0OOOODOOOOOO
gooooooo

442 000000000000 OOOOOOO

shutil 0000000 copyfile() O0O0O0O0O0O0O0O0O0O0MacOSOOOO0OO0O00O0O0DOOOOOO
goobobobobooon

443 000000000000 O0OOODODODOOOODOOO
gboboooooooboboooboobodOstructd000ooooooooooooooooooooon
(Cooo)oooooooooOoOo pythonOOOOOOOOODOODOOOOOOOOOOOOOOOO

ooooooo0oooo0o0obobO0020000002004000000 100000000000D00O0
ooboooooogn:

import struct

f = open(filename, "rb") # Open in binary mode for portability
s = f.read(8)
X, y, z = struct.unpack(">hhl", s)

goooooo0o’»y000ooooOoOo0OO00O000000OoooOoOoDOoO000oooooo’ oooo”
oorQoOo0)oooooooorooon0”eng0 0700000000

000000000 (@ooooo0oo0o0o0ooo0o0o0o0oooooooon0)booobonb array00O0OO
ooboooooooooo

444 os.popen() 00000000000 os.read() OO OO ODODOODODOOOO
good

os.read() D00OO0OO0OO0ODOOOOOOOCOCOOOOOOOOOOOOOOODOOOOOODOODODOO
o000 os.popen() UOOODOODO open() UOOODOOOOODOOO0OODOOODLOODOOODOO
goo0o0o0obo0obobOoDbD os.popen () UOODOODODOODOOD pO0n0000D0O0ODODOOOOO
p.read(n) ODOOOOOOOOOO
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445 00000000000 00DOOO0ODOOO0OODOOOOODOOOODOOOODOO

popenz UUOOOOOOOODODOODOOO:

import popen2

fromchild, tochild = popen2.popen2 ("command")
tochild.write ("input\n")

tochild.flush()

output = fromchild.readline ()

go:gb0oo0oooobobobooooobobobobooooboboobobDoboooboboDobooon
gogoboobobooobboooobbooobboooobbooobbbooobLbbooobboooo
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
oo00oo0oooo00oooooO0oooooO00oooooooooooO0oooOPython00OD0OOOOOOO
goooooooooooooooUoUUUUoULoUOU00DOUDLOOUUODOUOD CcOooooooooooo
gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
goboboooboobooooboo

00000bO000n0 popen3 () DOOOOOOOODOOOOOOOOOODOODOOOOOOODOOOO
ooooooooooooooOooooOooooOoo@ooboooooooOooooOobooboOooooO)yoooo
000000 read() DOODOOOO0OOOOOOOOOODOOO

popen2 00000000 0: 000000 wait() 0 waitpid() D0OO00O0O0O00O0OO0OO0O0OOOOOO
0000000000000 000000000 pepen20000000000O0C0COOOO0O0O0OOOO
gbobo0obOob00Dos.waitpid() O os.WNOHANG O OO OOOOOODODODOOOOOOODO
oob0oO00ob0O0o0o0oO0O0o0o0bbodn popenz00000O0OO0O0O0OO0OOOO

goooogooooobobobooboooooooobobobobbbbbbobooooooobobobbbboboo
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gogobboobbooobboobbbooobooubib tempfile0doboooobobooooDO
OO0 mktemp () OOO0O0O0DOODOOOO:

import tempfile

import os

class Popen3:
This is a deadlock-safe version of popen that returns
an object with errorlevel, out (a string) and err (a string).
(capturestderr may not work under windows.)
Example: print Popen3('grep spam', '\n\nhere spam\n\n').out
def _ _init__ (self, command, input=None, capturestderr=None) :
outfile=tempfile.mktemp ()
command="( ¢s ) > 2s" % (command,outfile)
if input:
infile=tempfile.mktemp ()
open (infile, "w") .write (input)

command=command+" <"+infile

(Jooooooo)
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(Cooooooooo)

if capturestderr:
errfile=tempfile.mktemp ()
command=command+" 2>"+errfile
self.errorlevel=o0s.system(command) >> 8
self.out=open (outfile,"r") .read()
os.remove (outfile)
if input:
os.remove (infile)
if capturestderr:
self.err=open(errfile,"r") .read()

os.remove (errfile)

Note that many interactive programs (e.g. vi) don’t work well with pipes substituted for standard input and
output. You will have to use pseudo ttys ("ptys”) instead of pipes. Or you can use a Python interface to Don
Libes’ “expect” library. A Python extension that interfaces to expect is called “expy” and available from http:

/lexpectpy.sourceforge.net. A pure Python solution that works like expect is pexpect.

446 0000 (RS232) 0000000000 OOOOOOOO

Win320 POSIX (Linux0 BSDO O O )0 Jython O O :
http://pyserial.sourceforge.net
Unix 0 0 OMitch Chapman OO0 0O Usenet DO OO ODO0OODOOO0O:

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

4.4.7 sys.stdout (stdin, stderr) 000 0000000000000 O0OO0OO0OOOOO
HEN

Python 00 OO0O000OO0OOOOO@EUOOOOODOOO)OOOODO COoOoOoOopooUoOoooOooooo
00oo0oo0o0ooooooooooo cooooooooooooooooooooooooooooo

00000 cpen00000O000O0D0OCOOOO0COOODOOOOCODOOO0OC .close() O Python
0000ooooooo pythonO0O0O0OOCOCOOOOO0O0O0O0O0O0OO0OOOOOOODODOODO COOOO
goboooooobboooooobooooooOobost0oobOboOoboooooboOoooDos0oOb0OobOoOo0non
gobooooood

O000OstdinOstdoutOstderr 0 COODO0O00O0000O00000O000O0OO PythonOOOOOOODODOOO
O00sys.stdout.close() OO0O00O0OOO PythonOOOOOOOOOOOOOO0OOOOOOOOO
oooooooo0ooooooocoo0oooooboooo obooooooo

0000 coopbobobooboooooo0doooooooooooooobooboobobooOooOooOooO0o0o00o0oooOoo
0000000000 (000000000 0oD yodoDooooooooOooooooO)H)Yoooooooo
00 os.closeO0odoooo:
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os.close (0) # close C's stdin stream
os.close (1) # close C's stdout stream
os.close(2) # close C's stderr stream

45 J0000O0/O00O0O00DOOO0OO0ODOOO

4.51 Python0 WWWOOOOOOOOOOoOooOO
00000000000000000 internet 0 netdata 0000000000000 0OPython 00000
00000000000 0O0000 webOOOODOOOOODOOOOODODOOOODODOODOODOO

000000000000 0000 Paul Boddie O O O O O https://wiki.python.org/moin/WebProgramming [
ooooooooooooo

Cameron Laird O Ohttp://phaseit.net/claird/comp.lang.python/web_python O Python 000000000000
oooooooooooooo

452 CGlOOOOOOO (METHOD=POST) O OOOOOoooooOOO

gooooopoOSTOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOO
oono

00000000 urllibrequest000000000O0O0O:

#!/usr/local/bin/python

import httplib, sys, time

# build the query string
gs = "First=Josephine&MI=Q&Last=Public"

# connect and send the server a path
httpobj = httplib.HTTP ('www.some-server.out-there', 80)
httpobj.putrequest ('POST', '/cgi-bin/some-cgi-script')
# now generate the rest of the HTTP headers...
httpobj.putheader ('Accept', '*/*")
httpobj.putheader ('Connection', 'Keep-Alive')
httpobj.putheader ('Content-type', 'application/x-www—form-urlencoded')
httpobj.putheader ('Content-length', '2d' % len(gs))
httpobj.endheaders ()
httpobj.send (gs)
# find out what the server said in response...
reply, msg, hdrs = httpobj.getreply()
if reply != 200:

sys.stdout .write (httpobj.getfile () .read())

ooooooooOoDoOoOOOOOOO0OO0 POSTOOOOOOOOOOODOOO urllib.urlencode() O
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oobooobooo0oo0o0doDO name Guy Steele, Jr. 0O00O000OO:

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

453 00000000 HTMLOOOOOOOOOOOO

Web Programming D D000 wikiDOOO O0O0000000000000O00OO

454 Python O OO0 0000000000000 0OOOOOO

ooboooooooonD smeplibO0O0000O0O0OO

joooo0d0ooDoo0ooo0o0ooooo0ooDoO0o00ooDoO0o00ooDo0ooooo SMTPOOOOOOO
gooboboboboooooooogo

import sys, smtplib

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

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send
server = smtplib.SMTP ('localhost")
server.sendmail (fromaddr, toaddrs, msg)

server.quit ()

Unix 0000000000 sendmail D00 0O0O0O0OOsendmail 0000000000 DODOODODOOO
O0000,00000 /usr/lib/sendmail OOOOOO0OOO0O0O /usr/sbin/sendmail ODOO0O0O
sendmail 00 0000000000000 0DO0ODODOO0DOO0OOODOOOOODOODO:

import os

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
= os.popen("%s -t —-i" % SENDMAIL, "w")
.write("To: receiver@example.com\n")
"Subject: test\n")
"\n") # blank line separating headers from body

"Some text\n")

.write

IS

IS
p.write
IS
p.write
IS

(
(
(
.write ("some more text\n")

sts = p.close()

@oooooon)
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(Cooooooooo)

if sts != 0:

print "Sendmail exit status", sts

455 00000 connect() 0000000000000 O0O0ODOOOOOOOOOO

OO0select0000000000O0O0OO0 VOOODOOOOOOODOO

TCPODOODDODOODODOODODOODODOOOOODOOOOODODUODODODODODODOODOODOO
0000000 connect () UOUOO0OO0OO0O0O0O0OO0OO0ODOOOODODOO .errmod00n0onoon
gbdobobodobuobdbdibberrno.EINPROGRESS DUOOOOUOOODLOOOOOOODOOOOOON
0o0oooooooooooo oSooooooOoOoooOoUoooooooooooooooooooooo
goooobobobooo

connectex () 00000000 DOO0OO0O0ODOOD0ODOODODODOOO0ODODOeermo00O0O0O0O0O0OO0OO
000000000000000 connect_ex() 00000O0O0O0DODOOO -0000 errno.EISCONN
0000000000000 —000b0b0O0000o0bO0o0o0oobObO00o00oOoO0OD0o0oO0oOoOo0oOooooo
ooo

46 OO00OOOO

461 Python O OO0 0000000000000 00O0O0OO0OOOOOOO

oono

DBMO GDBMUOOO0DOOO0DO0OOO0OOOOOODOOODOOOOODOOO PythonOOOOOOODOO
gboobobobobooooooobobobOobobo0oobO sglite3db0oboooooooO

000000000000 00D0O0O00DO000000D0QO DatabaseProgramming wiki page 000000
oooo

46.2 PythonDO OO OO0 O000000O0OO0OD0ODOODOOOOOOOO

pickle00O0OO0O0O0O0DOOCOOOOOOOOOOOOCOOOOOOOOO(@COOOOOOOOOODOOO
gooooOooOoooooooOoOoOoOOOOOO0O0O0)OshelveOOOOOOOODOOO pickled (g)dbm
oooO0o00O0 pythonO0O0O0O0O0D0O0O0O0O0OO0OO0O0O0O0OOOOO0OOODOOOOOOOOODOOOOOO
O0D0cPickledOD0OO0OOO0O0OO0OOOOOOOODO

0000000000 O0pickle 000000 marshal 0000000 marshal 000000000000
0000 pythonODOOOOOOOOOODOOOOODOOODOOOOOOOOOOOOCOOODOOOODO
marshal 0000000000000 0O0OCOCOO0O0000O0OO0ODOOOOOO00OOO0OoODoOOCOOOOOOO
oooooooooooooooOooOooOooOoOoOoo 300 l1ocoobooooooooOoooboOoooooaon
pickle/shelve 0 gdbm OO0 O00O000000O0OOOOOOCOODOODOOO
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46.3 00 cPickleDOOOooOoOoOoOoOO

pickle 00000 OO0ODOOODOODDOODOODDOODOUOODOODODODDOODOODLOO
goobooboboooooooboobooobobon:

largeString = 'z' x (100 = 1024)
myPickle = cPickle.dumps (largeString, protocol=1)

4.6.4 bsddb (oranydbm) 0 00 0000000000000 OOOOOODOOODOOO
gogbooboooobooboooooooog

bsddb 0O OO0 (DUOOOO anydbmOOOOO0OOOODO bsddbODOODOODOOOO)O00OOOOOOOO
gbooooboobobobdoboibdfd .close()y bODODOOOOOOOOOOOODOOOOOOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooogoo

O0OO0bsddbOOOOOOOODODOOOOOOOOODOOOOODOODOOOOOOOOOOOOOOOOO
gooooooooooboooooooooooooooooooooooooooooooooooon

4.6.5 Berkeley DB O O OO OO OOO0OO0O0O0OObsddb O bsddb.error: (22, ’In-
validargument’) 0000000000000 00000OCO0O00OO0OO0OOOOO
ogoogon

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
0000 Berkeley DBOOOOOOOOO Berkeley DBOOOOOOOOOOOOOOOO

000 LnuxO0OO000D000OO0 300000000000 BerkeleyDBOOOOODOOODOOOOO 10O
0000000000000 0000ddumpl8SO0 00000000000 O0ODOO0OODOOOODODOOO
0000000 20000000300000000db2dump 0000000000000 O0O0O0O0OOO
000oooooooooOoooooodeldoadD00000ODOOOCOOOO0OOODODOOOOOOOODOO
oo0ooo0O0O0000000000000000000000 30 BerkeleyDBOOOOOOOOOOO
0o000dh2load DO ODOOODOOOOOO 200000000000000C00D0O

Berkeley DBO OO OO 10000000000000000O0OCOO0O0O0OOO0OOOOOOOOOOOO
ooboooooog

4.7 00O0O0O

471 PythonO O OO OOOOOO0O0OoOoOooooOoOOOO

00000000 randomO0O0O0000O0O0O0O0O0OOODOOOODOOOODOOOOO:
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import random

random. random ()

oooodo o, Hhooooooooooooooooooon
0000000000000 OOU00OOUUUOOUOOOOOOO:

e randrange (a, b) OO0 [a,b)0 000000000

euniform(a, b) 000 [a,b)0 0000000000000

* normalvariate (mean, sdev) 000 (ODO00)0D0000O0O0ODODOOOO
gooOoOoOoOOoOoOOOOOODOOOODbOUUObOOOOO:

e choice(S) U000 0O0O0OU0U00OUOUOUOUOODODOODUDDODDDOOO

e shuffle(lL) OOO0OOOOOO0OO0OO0OOUOO0OO0UOOOODOODODUOODOOOOOOOOOOOOO

RandomUOOooooooobooboboooboobboobbooboobbooboobbooboon
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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

00000000 PsycoO PythonO0OOOOOOO x86 00000000000 0OOOO PsycoOODOOO
goodoo0oO0oo0DoDoU0oOoU0DoDoUoDoDoUOo xgeO0O0ooooooooobDooobooooon
gogoboobooooo

CythonOOOO0O PyrexUOOOODOOCOOODO PythonOOODOOOODDOO COOOOODODOOOOPyrex
0000 PythonO CAPIDOIODO0OO0O0OOOOO0OOOOOO

00000 PythonO0OOO0O0O0O0O0O00O0COC+HHO00000O0O00O0O0O0O0O0O0O0O0O0O0O0OOSWIG
0000000000000 000o0o0000o000oo0o0o00ooooSIPOCXXOBoostOWeave 00O CH++
gobooobooooboooooon


http://psyco.sourceforge.net/
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
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54 COO0O0CO PythonOOOOOoooooooooonOo

gdbooobodbodbd pyRun_SimpleString () DOOOO0O0O0OOO0ODOO0OOODOOOO _main__
0000000000000 000D0D00 0000 (syntaxError 0O00)D0O00OD0O0O -10000
000000000000 PyRunString() 0000000000000 Python/pythonrun.c O
’PyRun_SimpleString () O0O000O00O00OO

55 CO0000 PythonOOOOOooooooooono

gb0000 pyRun_String () U0O0OO0OOD0OOD000 pyeval input U0OOO0O0OD0OOOOO0O0O0O0C0OO
gooboobobobooooooobooo

56 PythonOOOOOOOO COoOoUoOoooooooooooon

gbobooboobobobobuobO0obO00PyTuplesize() DO0D0DUODO0OPyYyTupleGetItem() OO
goob0obo0oobOob0ob0oobobO0b0b0o0obODOD pyList-Size() U PyList_GetItem()
gooogo

OJ00D00OD0 pyString-Size () O0ODO PyString-AsString() 00000 OD0OOD0OODODOOODO
O00PythonOOO0DD0O nmullOO0000O00OD0ODOO0DOODOOODODCO strlen()0000OOOOO
ooooo

oooooooOoOoObOoooooooo0o0o0o0o0o0o0 NULLOOOGOGOoooooooaoao
PyString_Check () 0 PyTuple_Check () O PyList Check () DOOOOOOO

Python 0000000000000 APIODOOODOOO ’abstract 00000000000 OOOOO0O
000000000 Include/abstract.hOOOOOOOOOODODOO PySequence_Length() O
PySequence GetItem() 0O0OO0OOOCOODOOODOOODOO PythonOOODOOODOOOOOOOODOO
gobooooooooooOoobboooooooo

5.7 Py BuildValue() 00O 0OD0D 0000000000 O00OOOO

OgoooooboboO0oO0 t = PyTupleNew(n) D000 PyTuple_SetItem(t, i, o) DOOOOOO
00000000 -000000 o00O0O0O00O0OO0OCOOCOOO”000PY_INCREF() DODDOODODO
g0oo0ooboOoboOobOgnbd pyListNew(n) O PyList_SetItem(l, i, o) UOO0OOOOOOODO
00 PythonOODOOODDODODO0O 0ODOD0O0OO00O0DDOO0ODOOOOOOOODDOO —PyTuple New (n)
00DOoO00oOoOoOoONULLOOOOOODOOO PythonOOOOOOOOODOOO

58 ClO000O0O0O0UOUUIIUOOOOOOODOOOOOOOO

PyObject_CallMethod () DOO0O0OODOODOOOODOOOODODOOOODLODOOODOOODO
gobooobbO0ooboboOoobb pyBuildvalue() DO0O0OD0OOOODODOOODOOODOODOOO
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oo:

PyObject =
PyObject_CallMethod (PyObject *object, char xmethod_name,

char rarg_format, ...);

gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
U000 pyDECREF () DODODODLOOOOOOODOO

00000000000000C0D00O "seek’0000CO 10,00000000000@O0O000O0O0OOO
ooooog»foooo):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...
}
else {
Py_DECREF (res) ;

OO0 pyObject_CallObject () UOOODOUO0ODO OO OO0DOOOOODOOOOODOOODOODOOO
oooooooooor)r0o0ooo0000ooooOo0o0o00oooO0o00oooOoOO0Oo0oooDD ?@”0
ooobooooo

5.9 PyErr Print() (OO O stdout/stderr D OO0 O 0OO)000O0O0O0O
gooodooooodd

Python 000000 write() OO0OOOOOOOODOOOOCODOOCOOOOOCOODOUODOOUODOODODOO
00 sys.stdout 0 sys.stderr 000000000 0Oprinterror 0000000000000 0O0OO
go0oboooboobobooboobobOobobOoubOo write() DOODQOOOODOODOO

000000000 0bo0O00000 SuinglOODOOOO0OOOOOO

gogbbooboobboobof:

>>> class StdoutCatcher:
def _ init_ (self):
self.data = "'
def write(self, stuff):
self.data = self.data + stuff

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print 'foo'

>>> print 'hello world!'

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

hello world!

5.9. PyErr_Print() (000 stdout/stderr 000000 0)0000000000000000000 81
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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 O OOOO PythonO OO OOOODOOOOoOO0OOOOOOO
goubdoouooounoooboooboo

Python 0000000000 00000O0Python 00 0000000000000 ONO0ONONONOONOOD
/usr/lib/python2.x/config/000000000000000O0
Red Hat 00O Python RPM OO OO0 0000000000000 OOODOOO0O

Debian 0 00 apt-get install python-devOOO0O0OOOODOO

5.15 ”SystemError: Pylmport FixupExtension: module yourmod-
ulenotloaded” DO DO O0OODOOOO

O00007yourmodule” 00 O0O0O0O0O0O0O0O0COO0O0O0O0OOOCOOO0ODOOOCOO00 mtO00OOO0OOO
gopbooooooobboooo

000000000 wmit00000000000000000:

module = Py_InitModule ("yourmodule", yourmodule_functions);

gobooobooooOooooboOocO0O0oObOO00ObOO00b000n systemErrord0o0ooooon

5.16 000 (incomplete) D OO0 0 000 (invalid) D OO” 000
goooooodoodno

Python OO OOO0O0O0O0ODOOOOOOOO0OODOOODODOO@MOOOPP 00000000 0O00O0O0O0O
gooooooooooooooooooooo)ooooooooooooooooooboooooooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon

Python0OOO0OOODOOO0OOOODODOOODO codeocp 0000000 DOOODOOOIDLEOOOODO
gooog

5.14. Linux OOOOO PythonO OO OO0O0DO0O00O00000000OD0O0O0O0DOOOOOOOOO B3
gooooooo
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000 CODO0OD0DO00O0O0DD0O0OD0 PyRun_.InteractiveLoop() 0 (0D O0DOODOODOODNO)
O0OoO0OO0Python OO0OOOODOOCOODOOOODOOOODODOOODODOOOODOODOO
0 PyOS_ReadlineFunctionPointer () DO0ODOOOODOOOODOOODOOODODOOO Modules/
readline.c O Parser/myreadline.cO000000O00O0OO

However sometimes you have to run the embedded Python interpreter in the same thread as your rest application
and you can’t allow the PyRun_InteractiveLoop () to stop while waiting for user input. The one solution
then is to call PyParser_ParseString () and test for e.error equal to E_EOF, which means the input is

incomplete. Here’s a sample code fragment, untested, inspired by code from Alex Farber:

#include <Python.h>
#include <node.h>
#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;

0o0oodo0d0ooooo00000 pyCompilesString() 0000000000 O0O0O0O0OODOOONO
gooooooooooOoOO0O0O00O0O0O0O0oOoO0OoOOoOon pyEval EvalCode() OOOOOODODOODO
goooooboobooobooboobobooboobDbooboobbooboobbooboobo
oooooooo0ooooo0o0oooO0o0O0oooOO00oOOO0O00bOOO0O00ODOO00ODO00ODOO
000000000 00000000 "unexpected EOF while parsing” 0000000 OO GNU readline
library 00000000000 O0DO (readline) 00000000 SIGINTOOODOOOOOOOOOO):

#include <stdio.h>

#include <readline.h>

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

#include <eval.h>

Jooooooo)
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(Cooooooooo)

int ma

{
int
char
char
char
char
PyOb
PyOb

Py T
loc
glb
PyDi

whil
{
1i

if
{

}
el

{

in (int argc, charx argv[])
i, Jj, done = 0;

psl[] = ">>> ";
ps2(] = "... "
sprompt = psl;

xcode =
*glb,

*val,

*msg, =*line, NULL;

ject =src, ~loc;

ject =xexc, ~trb, =xobj, xdum;
nitialize ();

= PyDict_New ();
= PyDict_New ();
ct_SetItemString (glb,
e (!done)

ne = readline (prompt);

(NULL == 1line)

done = 1;

se

i = strlen (line);
if (1 > 0)
add_history (line);
if (NULL == code)
j =0
else
j =

strlen (code);

code = realloc (code,
if (NULL == code)

(1)

i+ 3+ 2);

exit

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

strncat (code, line, 1);

l\nv;

V\Ol;

code[i + J] =
code[i + F + 1] =
src = Py_CompileString (code,
if (NULL !=
{

src)

"__builtins__ ",

"<stdin>",

J *

PyEval_GetBuiltins

J *

/ *

J *

/%

/%
/%

J *
J *

J *

Py_

lengths of line, code #*/

0);

Ctrl-D pressed x/

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 */

single_input) ;

compiled just fine — x/

(ooooooo)

5.16. 000 (incomplete) 0100”0 “000 (invalid) 000”000000000000000 85
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(Cooooooooo)

if (psl == prompt || /% "S>> " or %/
'"\n' == code[i + J - 1]) /+ "... " and double '\n' *x/
{ /* so execute it */
dum = PyEval_EvalCode ((PyCodeObject =x)src, glb, loc);

Py_XDECREF
Py_XDECREF

(dum) ;
(src);
free (code);

NULL;

code
if

)

(PyErr_Occurred

PyErr_Print ();

prompt = psl;

}
else if (PyErr_ExceptionMatches

{

PyErr_Fetch (&exc, &val, &trb);

if (PyArg_ParseTuple (val, "sO",

(msg,

&msg,
I'strcmp

Py_XDECREF
Py_XDECREF
Py_XDECREF
prompt

(exc);
(val);
(trb);
psZ;

}

else

{
PyErr_Restore

()

(exc, val, trb);

PyErr_Print

free (code);
code = NULL;
prompt = psl;
}
}
else

{

PyErr_Print ();

free (code);

NULL;

code

prompt = psl;

free (line);

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

"unexpected EOF while parsing"))

/ * syntax error or E_EQOF? */

(PyExc_SyntaxError))

*/

/# clears exception!

&obj) &&

/* E_EOF %/

/% some other syntax error x/

/+* some non-syntax error #*/
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517 0000 g++ 0000 __builtinnew 0 _pure virtual 0 0000
gogooogod

e¢++ 0000000000000 0000OPYthon DO OOOOOODODODD g+ 00000 (Python
Modules Makefile 0 0 LINKCCOOO)OUOOOO g++ 0000 (D00 g++ —-shared —o mymodule.
so mymodule.o)0ODOOOOOOODOO

518 U O0O0OUOOODOO COooOoOoUO PythonOOOOOOOOOO
000000 (oooo)oooooooooog

000 int0 list 0O dictO0000O00O0O0O0O0O0O0O0O0O0O0COO0O0

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) D0 000000 C++ 00
ooo00oo(@oo00BPLOOOD C++000D00O0OO0DOOOOODOOOO).

519 00000 XOOODOOOOOOO “undefined symbol: PyUni-
codeUCS2*” DO OoOoOooOOOO

0000 Unicode 000 400000000 PythonOOOOOOODODOOOODOOOOOOODODOOOCO
0000000 Unicode 000 (ODO0OOO0D)200000000 PythonODDODOOODOOOOOOOOO
oo

000000000000 pyUnicodeucs40 00000000 DOOODODO: PythonOd 2000 Unicode O
0000000000000000000 4000 UnicodeO OO PythonOOOOOOODOOODODO

0000000000 DO0OCO00C000C000O00DOU0O0DU0OO0DUOOD0OO0O0OO00ODOODRedHat
Lnux 7x 0 4000000000 00000C0O0O0O »python2” 000000000 O0OOOODOOOO
PyUnicode_x () 000000000 OOO00O0ODDOOCOOOOO0ODODOODOOOO UnicodeOODODOO
Py Buildvalue () (0)0000C0OO0O0O00OO pyArg-ParseTuple() OO0O0O0O00O0DOCOOOOO
goobobobobooon

Python OO0 OO0OO0O0O0O0O0O0O Unicode 10000000 sys.maxunicode 0000000000000
oo:

>>> import sys
>>> if sys.maxunicode > 65535:
print 'UCS4 build'
. else:
print 'UCS2 build'

000000000 0000000Unicode 0000000000000 O0O000 PythonODOOOOOO
gboobobobobooooobooboooboo

517. 0000 g++ 0000 _builtinnew O _purevirtual 00 000000000000 87



http://www.boost.org/libs/python/doc/index.html




89

060

Windows O O Python FAQ

6.1 PythonO OO OO0 Windows 0000000000000

gdo000DO0O0obO0O0C0O00O00DOUO0DOWIndowsOOOOOOOODOODOODOOOOODODOO
gooooooboooooobobbobobobooddddoos bt ggg o
gooo

gooooooooooOoooooOooooogooooog»pbOSOOoOooo»o»doooooooo”
0000000000 0o0oouooo windows D OOOOODOOOOOO0ODODODDOOOOOOOOOOO
000o0ooo0o00ooooo0o0oooO;Windows7000 0000 000000000 0000
0 —-0000000000000000000D00O0OC00O00000D0O0 WindowsO 7?0000 OOO
0000000000 00oo0oooOooooooooog:

C:\>

gbooobooboooocoobooooOooOooOooOooOoOoOoOoOoOoboOoOoOoOoOoOoOoOoboOoboOoOoOoDOOoDbDOon
gobooooooooooooboooooDoobon:

D:\YourName\Projects\Python>

000DO00ooo0ooooogoboPythonOO0OOO0OODOOOODODOOODOOOO

PythonOOOOOO Python OO O OOO OD0D0O0OODOO0O0O0OD0OOOOOOOOOOO0O0O0O0O0O0OO
goboooobooooobooooobooooobooooboooobooooooooooOooooOoDOoOooboboOooon
goooooooooOooOOOOOO0ODOOO0OODO0OO0O0O0O00 PythonOODOOOO0O0O0O0O0O0O0O0O0O
ooooooooooooog?

ooooO0o0o0oooopooooon0 ypython” 000000000 DOOO0OOOOOOODOOODOOOOO
gboboooooooobooboboooobobDbUbOpythonOOOOO0O0OO0OO0OOODOOOOOOODOOOOO
oopog:

C:\Users\YourName> python

gogbobooobooboooobg:




Python Frequently Asked Questions, 0000 2.7.15

Python 2.7.3 (default, Apr 10 2012, 22.71:26) [MSC v.1500 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>>

goooooor’ooooo>coooooooooo pythonOODOOOOOOODODOODOOOODOO
oobDOo0o0o0oDOoOoOooOoOoOoOoDOoO pythonODO0O0DOOCOOODOOOOOCOCOOODOOODOOOOODO
gbooboboboooood:

>>> print "Hello"
Hello
>>> "Hello" * 3

'HelloHelloHello'

ooooooooooooooooooooboOoooooDooooboOoooooOoDoOnn PythonOOODOO
0000000000 ctr1 00D00O0C0O0O0 zOOOOO Enter”000000 WindowsOOOODOO
gobooooooooo

0000 -000000000 — Python 2.7 — Python (command line) 0 0 0 0000000000000
00o0o0ooooooooooooooooooooooooooobo >>>00000000000D000
000D0O00DO0O000D0 ctrl-z0O0OO0ODOOOODODOOOOOOO; WindowsOd 100 “python” 000
oooooooo0oooo0o0ooboOo0o00ooO00ooOO00ooOo0o0DoDoOOn

pythonO0OOO0O0OO00OO00O00O0O0OO0O0O0 >>>0000000000000¢0¢:

'python' is not recognized as an internal or external command, operable program or.
—batch file.

gooo:

Bad command or filename

ooo0o0o0o0ooooo0o00 pythonODOOOOOO0OOOOOOOOODOOODOOOOOODOODOOOO
000000Windows0ODOOOOOOODODOOOOOOOOOOOO PATHOOOODOODOOOOOO
gooooo

00000ooooooooooO pythonOOOODOOOOODOOO0O0O0O0 PATHOOOOOOODODO
000000000ooooooo python0 00000000 OODOODOOODOODOODO

dir C:\py=*

000000000000 00000000D0000000000D0 c:\Ppython27000000000D0O
000000000o0o0oooooooo0o0000O0000U00OoUOooOO0n .. Tools — Find 00 Search
000000000 "pythonexe” 0000000 PythonO C:\Python27 (000000000 OOOODO
ooboOoOo)ooooboOooooOooboOooooDooOoooDooo

c:\Python27\python

0000000000000 0o0oD000o0D00oDo0ooo0oooDoDooOoCCctrl-270 "Enter” 000
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0000o0ooooo0o0oooooooooO0)python 00 000OOOO00O00OODODOOOOOODODOOO
pythonO0000000O0 PythonOOOOOOOOOOOCOOOOOOOO0O0OOOOOOOCOOOOOOO
000000CPython2.7000000000000000000000000000O00O0O0O00O00O0O

gobooobooooboooooOooOooOo:-000000000DOO0O0DOC0O

6.2 PythonO OO OOOOOOOOOOOOOOOOOOO

Windows OO OO OO PythonOODODOOOOOOO .pyU0OO0OO0OCOOCOO (PythonFile)OO OO O OO
0000000000000 0000O0OD00O0D000O0O (D:\Program Files\Python\python.exe
"$1" ) 00000000000000000 foo.py 000D 0OODODOODOODODOOOOOOONO
00000o0o0oooooouoooo foor U00OD0OD0OOUOUOUDODOODOOOPATHEXTOOOOO py0O
gooooooo

6.3 PythonO OO OOOOOOOODOOOOO0ODOOOOOOO

OO0 PythonO Windows 0 0000000000000 O000O PythonOOOOOOOOOOODODOOOOO
0000ooopooooo00ooooooo0ooo000ooOPython000000O0O0DOCODO Windows
gobooobooooboooooo

goooooboobobooobooboobobooboobDbooboobbooboobbooboobo
gooobooboboboooooooooobooboboboboobooooobDoboboboboboboooo
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobobobooooooobooboboboboooooobobobobooobooobog

64 00000 PythonOOOOOO EXEOOODOOO?

Python OO0 0ODOOOCOOO0O0O GUICOOOOOOOOOODOO distutils 00O http://www.py2exe.org/ O
ooooo

6.5 x.pyd 00000 DLLOOOOOOO

O00pydd0DOO0OO0dAIODOOOOOODOODOOOOOODOOOODO foo.pyddODOODODO DLLO
00000000000000 initfoo() 0000OOODOOOODOODOOOOOOOO PythonO “import
foo” 0 0 0 00O Python O foo.pyd (O foo.pyOfoo.pyc) DOOO0O0O0O0OO initfoo() D0O0O0O0O0O0O0O0O
O0000000OWindows D DLLOOOOO0OOO0OOO0OOO exeOODOOO foolibOODOOODOOO
oooooood

O00Ofoo.pyd0 0000000 PYTHONPATH OO 00 Windows 0 foo.dl D00 OO0OO0OO0OO0O0OOOOO
0000000000000 dilo00ooooooooooooooodiooooononfoo.pyddOOO
0000000000000 00 import fooOOOOO foopydO OO OOODLLOOOODOODODOODO

6.2. PythonO OO OOOO0OO0OOO0OO0O0OO0OOOOOOOOO 91
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00000 _declspec(dllexport) DOOO0OO0OOO0O0OO0D0.pyd0O0OOO0ODO0O0OOO0OOOOOOO
goooooo

6.6 Python 0 Windows 000 0000000000000 D0ODOOOO

googdg

Python 00O OOOO Windowsapp D 00O 00000000000 OOOOO:

1.0000 exeOOOO PythonOOOOOOO0OOOOOO0OO0O0OWindowsOOOOOOOO DLL

000000000000 U0OU0OU0OOoOUODOOOoOODOPython D DLLOODOODOODODO
go@ooooOooooooUooooo0UooooO00o0on0)00O0O0n pythonNN.d11 OO0
0000000;000000 Cc:\Windows\SystemUOOOOODOOOOOOOOO NN O Python
O0O0O0OoOO Python270000 277000000000

Python 0 0 Oload-time 0 0000 run-time 0000000 Oload-time 0 00000 pythonNN.
libd0 00000000000 Omun-time 00000 pythonNN.d11O0D0O0OD0OOOOOOOOO
(00O0O0O0O: pythonNN.1ib 0O pythonNN.d11 00000000 00000000000
000000oooooooooDooooooooog)

run-time 00 0000000000000 O000O00O0OO00OO0O0OOO0OOO0OOOOODOOOOO
Windows [0 LoadLibraryEx () 00000 pythonNN.d11 000000000000 ODOOOO
00000 Windows [0 GetProcAddress () 0000 O0DODOOOOOOO pythonNN.d11 (O
O00O0OPythondD CAPHOUODOOOO0DOOOODOOUOOOOUOOOOODDOOUOODOOODODOO
000000000 PythonO CAPIODDO0ODDOOODDOOOD COO0DOOODOOODDOO

Borland note: 0 O pythonNN.1lib O Coff20mfexe 0 OMFOOOOOOOOOOOODOOOO

.SWIGOOOOOapp 0000000000 PythonOOOOOOOODO Python”O0ODOOO0OO”O0

Oo0oo0OooosSwicoOOoOoOooOoOooO0O000o0o0o0O0o0O00000exeOODO0O OO0 O0OO
oo coooooooo(@)obLLO0 OD0oOo0o0oOo0o Oooooooooooooo

.SwiGDOOOQoUOOoOoOoOoo mit0Od (COO0)O0DODOODOODOOOODODOOOO leoO

O0mit000000 initleo) 00000 O0SWIGshadow 000000000000 0O0O00OO init
000000 initleoc) 000000000 shadow D OO O0O0OO0O0O0O0OOO helperdO0000O0O
ooooo

000020 COUO0O0 exeUODOOOOQOODOODOOOODOOODOODOODOODOO PythonOOO
00000000o0o00o0ooo0oooo0(@@U0DoO00o0oDooooDooooDoooooon)

.000000ooooooco000 pythonOOO0OO0O0O0OOOCOOOOOODOCOOOOOOOO

aoo

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString("import myApp"); // Import the shadow class.
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5.

Python 0 CAPIO O OpythonNNdI OO DO OO0OO0OO0O0O0O0OO0OO0O0OO0O0O0 MSVCOOOOOOOO
coooOoooooboooboooooon

00 1: 000000000 struct FILEDODOOOOOOOOOOOFILE*O0O0OOOOOODO ”00
O00”’00000000000000000000000000000000 0. 000000000
ooo

OO0 2:SWIGO void 0000000000000 0000000000000A0:

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobij;

OO0 OPynone O pythonNN.dll OO Py NoneStruct 0000000000000 O0O0OOOODOOOO
gobooboobobooboobboooboobbooboobbooboobbooboobn:

return Py_BuildvValue("");

ooooswiGoOoOOoOooOooooo(@mo Sswicooooooooo)ooooSWIGO stypemap
ooobooooobooooooboooooboooobboooo

6. Python 000000000000 WindowsappOOO PythonOODOOOOOOOOOOOOOOO

6.7

goooobobobbboooooobbobobbbboooooou appuobbbbbooogog
go00oOoOoOoOooo>00U0UoOoor»oooooDooDOOoOOO0O (wxPythonWindow DO OO OO Od)d
0000000000000 0 PythonOODOOOOOOOOODOOODOOOPythonDO /000000
0000000 000 0000000000000 000D000C0read) 0 write)OODOOOOO
(opDoOOooOooooOooo)bythonOOOODOOOODODOOODOOOO

O0000 PythonOOOODOOOODOOOOO0OODODOOOOOO
googgon

00 FAQUOCOCOOOOO00000000O0PythonOOODOOOO PEPSOOIOOOOOO PythonODODO
0000004000000000000000000 EmacsO python-mode 00000000 OOOCOO

goodood0oooO0oDoDoU0ooU0DOOoU0oOoUoOoUDooOooDo MSVCOOOoOoooOooDoooooo
00000o0o0oooooogooooOoon Tools — Options — Tabs 000D O0O0O00O0OOOOO ”0OO
go”o0r>ocobr”’0cobooor’0400000DbD>00D0OOU0ODOOO”0O0OO0OOOODOOOOn
gogog

If you suspect mixed tabs and spaces are causing problems in leading whitespace, run Python with the —t switch

or run the tabnanny module to check a directory tree in batch mode.

6.7. O00DOU0O PythonO O OODOOODODODOOOD0OODO0O0O0OODOOOOOOOOOO 93
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68 00000000000 OODODUODODOOOOOOn

msvert 0000000000000 0D0O000OC WindowsOOOOOOODOOOOOODOOOOOOOO
g00ob0b0ob0o00o0D kbhit () OOOOOO0OODOODOODODOOO getch() ODOODOOOO

6.9 oskill) O Windows D OO0 O0O0O0OO0oooooOd

Python2 7000 32000000000000000000O ctypesOOODOO:

import ctypes

def kill (pid):
""r"kill function for Win32"""
kernel32 = ctypes.windll.kernel32
handle = kernel32.0OpenProcess(l, 0, pid)

return (0 != kernel32.TerminateProcess (handle, 0))

27000 3200000000000 os.kill()OOOOOOODOOOODODOODODOODO ctrl+cO
Ctrl+Break 0O UOOO0OOOODOOODODOODODOODOODLDOODLOODOODOODOODDODDO

610 000000000000 OD0O00 WindowsOOOOOooooodnOo
ooon

O000OwebOOOOO WindowsOOOOOOOOOOOOOOOOOOODODOOODOOOOOOOODOO
0000000000 EXEQOOooooooooooooooooooooooooooD . TGzOoOO

000o000oo00ooooDoo0ooooooooooon . TGZ0 000000000000 WinZipOd0O
0000@OD0O WinZipO0OOOOOOOOhttps:/www.winzipcom OOOODOOOOO0OOOOO)
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71 Python OO OOOOoOoOoodoooo GUIODODOOOOODOOOOOO
goon

ooooooooooo(@)oooo00oooooooob0o000oooon0 Python30000000
00000000000000g Teinter D OO0 Python3 0000000000000 0O0OO

7.1.1 Tkinter

Python OO OUOODOCOOODO tkinter 000 Te/TkOOOUOOOOOOOOOOUOOODOOOOOOOO
gooooood0oooU0oodOoOo0U0oOoU0OoOO0U0OO0U0UDODOUOOOO0U0UDODODODODOOUODOOOg TkO
0000o00ooog T/ TkOODOODO https/www.tcltk 000 OO0 OO DO O Tel/Tk O O Mac OS XO
WindowsO Unix 000 0000000000000 000O0O0O0O0OO

7.1.2 wxWidgets

wxWidgets (https:/www.wxwidgets.org) 0 UC++ 000000000 OOOOOOGUIOOOOOoOooOood
0000000000000 00000000000000000000000WindowsMac OS XOGTKO
X1100O00OooOoOooooOo0ooo0o00oo0oo000 PythonOPerlDRuby 000000000 O0OOO

wxPython (http://www.wxpython.org) 0 wxWidgets 0 Python 0 0000000000000 OO0OOO0O
wxWidgets 0000 00000000000000000OO0OO00OOO0O0O0OO purePythonOO OO OO
0000000000 0OwxPythonOODOOODOOOOODOOOODODOOODOOOO

wxWidgets 0 wxPython 000 0000000000000 000000O00O0O0ODO0OO0O0OOO0OO0OO
gobobooooooooooooboooooOooDo

7.1.3 Qt

Q00000000000 0000 (PyQtODOO PySide) D KDEOOODOODOOODO (PyKDE4) OO
O0O0OPyQiOOO PySidke 1000000000000 0O0000O0O00O00O0O00O0OO0OOO0O0OO


https://www.tcl.tk
https://www.wxwidgets.org
http://www.wxpython.org
https://riverbankcomputing.com/software/pyqt/intro
https://wiki.qt.io/PySide
https://techbase.kde.org/Languages/Python/Using_PyKDE_4
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Riverbank Computing 0O PyQtO0 0000000000000 00000PySideO0OO0O0D0O0OOOOOO
ooboooooond

Q45000 LGPLOOO0O0OO0O0O00D00O0O00D00O000000000000 The Qt Company 000
gooooo

7.1.4 Gtk+

Gtk+ toolkit 00 PyGtk 00O O0O0D0O 00O James Henstridge 1000000000 QO OO <http://www.pygtk.
org>U0O0OO0ODOOODODO

7.1.5 FLTK

000000000000 0oo0oo00o0ooooooooood the FLTK toolkit O Python 00O 0 OO
000 the PyFLTK project 00O OO0ODOOOO

7.1.6 OpenGL

OpenGLOOOO0O0O0O0O000 PyOpenGLOOOOOOOOOO

72 Python OO OOOOOOOOOO0O GUIODOOOOOOOOOOOO
gon

PyObjc Objective-C bridge OO0 OO OO0O0OO0OOCOOCOODOOPythonOOOODOO MacOS X O Cocoa OO
gogboobooboobboon

Mark Hammond O O O Pythonwin O O Microsoft Foundation Class 1 00000000 Python OO OO OO
00Do000oo0ooooooooMFCOOODOOOODOOO PythonOOOOOOOOO

7.3 TKkinter 0 O O

731 Tkinter U0 0000000000000 OOOO00O0OO

Freeze 000 0000D0OOO00DODOOOODOOO0OOOOODOTkinter00O00OO00O0O0O0OOOODOOO
000 TclO TkOOODDOODOOOODODOO0O0DDOO00D0O000O0O00000O

0000000 OoO0O0C0o000O0 TelO TkKOODOOOODODOMOODO TCL.LIBRARY 0 TK_LIBRARY
gooboboboboooooog

goood0ooo0o0ooOo0ooo0oooOOoOU0oooU0U0DoOUOUDoDDO TdlODoOoOooOoOooDOoOOOo
oooooooO0O0O0O0OD0O0000000000000000000000 SAM (stand-alone modules) O O
TixOOOODOOOODOOO (http:/tix.sourceforgenet/) D0 OO OO
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http://pyfltk.sourceforge.net
http://pyopengl.sourceforge.net
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SAMOOOOOOOOO TixO0OOOOOOPython d Modules/tkappinit.cO00O Tclsam_init ()
J0000000U0O0O0O0OO00Olbtelsam O libtksam OO0 00000000 (TixOOODOOOOOOOOO
00)0

732 1/0000000000 TkOOOOOOOoOoOooo

Windows OO0 0000000000000 0OO00O0OOODOODOODOOODOOODODOO OODOOrooooaOo
0000000000000 000TkOO XtO xtAddInput () 000000000000 0O0OO0OOO
gooodooooDoo yoooooooo TkOODODOOoDODOoDOoOooDo0ooDoooDooDoooDoooDoon
tkinter-file-handlers 0 0 0 0 000000

733 Tkinter U D 00000000 DODO0O0ODOOOOOOOO0OOOO

bind() DO00OO0O00OO0O0COO0OO0OOOOO0ODOCOO0OOOOCOO0OCOO0ODOCOO0OOOOOO0OCOOO0O0O00
gobooobooooboooobooboooo

ooooooooooooooooooOooooooOooooOoooroooooocboOoo>boo0O0oooaon
0o00TkO00ooooooO00oooooooo0oooooooOooooooooooooooocoOooooon
o0o00ooo0o0oooO000ooO000 (@oO0o00oo0O00000O000Otakefocus0 0000000
oooooo)o

7.3. TkinterO OO 97
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‘00 PythonOOOODOOOOODODOOOO
0000000000 o0o00”FAQ

8.1 PythonOOOQOOOO

Python 0O OOO0O0O0O00O0O000O0O0OPythonOOOOOOOOOOOOCOOCOOODOOOOPythonOO
0000ooooooooo0o0O0oooooooo00000ooooO0oC00O0000o0oO0DoOO GoogleO
NASAOLucasfilmLtd. 00 0000000000000 0000D00O000O000000O00O0000O

Python OO 0000000000 OOOOOBeginner’s Guideto Python 000000000

82 00 PythonO OODOOOODOOOOOOODODODODOOOOOO

ooooooooooooooo PpythonOO0O0O0O00O0O0DOOOCOOOOOOODOOCOOOOOOOOO
gopboooboooooooooon

cooooooobooooobooooooooooOooboOobOoobooOoobooOooooOoOoOoOooOooOoobOboOooon
Oo0O0OCOO0O0O0OoQO0Oo0oOooOoO PythonOOOoOoOoOooooooooooooooQg

- 000000000000000000000000000000000 PythonOOOODOO
Python 0000000000000 O00000O000OO0O0O00O00D0O0000O0000000000
000000000000000 10000000000000000000000000000000
PySol 00O

e Windows 00000 PythonOOOOOUOOOOUOOOOOOOUOOODCOOOOD Hewlett-Packard
0 Compaq O Python 0O OO D000 O00DO0DODOODOOD HP/CompaqOO OO OOOODOODO
Python0OOOOOOO0OOO0ODOOO

* MacOSXOUOOOOOODO Apple 00000000 O0OPython DO DDODOOOOODOODOOOOODO
OO0000O PythonOOOOOOOOOODO


https://wiki.python.org/moin/BeginnersGuide
http://pysolfc.sourceforge.net/
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83 PythonO O OOOoOoooooO

Python 00O OD0DO0O0ODODOOODOOOO

000 PpythonODOOOOOOOOO0O0O0ODOOOCOOOOO0O0O0OODOCOOOOOO0O0OOODOWindows
ooboooooooooooobooooooooooooDboooo

Python 00000 ODOO0OCOODOO0OCOODOOOOOOOOOOOOODODOOOOOOODOOOODOO
000000ooo0oooooooooood pythonODOO0OOO0DO0O0OO0O0OOODOODOOOODOOO
gbooboboboooooobooboooboo

Python 0000000000000 DOOODOO00OOO0OOODOOOODOOODOOODOOOODOOOOO
PythonOOOOOOOOOOODOOOOOOOOOOOODOOOOOOOOOOODOOOOOOOOOO
gobooobooooooooobboooobooobboooooOoooon
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HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO
gbooooooboobobobooooooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

2to3 Python2x O 0000 Python3xOOOODDO0OOODOOOOOOOODOOOOOOOOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

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

abstract base class (000 00O O 0O) abstract-base-classes 0 duck-typing 000000000 hasattr ()
0000000000000 00000000 000000000000 0o0O0O0ooOoooOgd Python
O0DOO0DOO0O0O ABCsOO(collectionsOOOOOO)ODOOODOO (numbersO0OO0O0OO)
0000@GeO0000O0OO)OODOOOODO OOO0ODOOOODO eabcOOOOOODODOODDOO ABC
gobooboobooooo

argument OOO0O0OO0OOOO function(OOO method) 0000000 O00D0OOOODOOOOO

- JO0O0OOODO:000000DO0ODOUODOUODOODOODODO (O:name=)00 «+x000O
gbogoboooboobobobuoboboobobib complex () ODOOODOODOO 30 5000
goobooobo:

complex (real=3, imag=5)

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

e JO0O0:000000000O00O00OOOOOOOOOOOODOODOODOODODODODODODOD +=0O
000 iterable 000000000000 0O0O0OO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))
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coobobooobooooboooooooooooooooooooooooooooooooboOon
OC calsOOOOOOO0OO0ODOOOOOOOOODOOOOOOOODOCOOOOOODOOOOOOO0
oooobooooboboooooooooooooooooDoog

OO0OO0OFAQU DO0OOoUOooooooouoooz?oooooooooDo

attribute (00)O0OOOOCOOOOOOOODOOOOUOOOOOOOOOOOOOOOOODOOOOO

Oo0b0b0 o000 «OO0O0O0O0OOO0O0OO0OOODODO oaOOOOO0DOOO

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

googon

bytes-like object (000000000 0) strO0bytearray 0 memoryview 00O 00O buffer protocol O

cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
coobobooobooooboooooooooooooooooboooooooooooooobooon
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
ooo

bytecode (DOUOOUOO0O)PythonODOOODDOODOODOODOOUOOUDOOOUDOOUOODOOOOO

Python 000000 CPython DO D ODOOOOOOOODOOOOCOOOOOOODO .pycO .pyo
coooooooooOooooooDOoOoobDoOoboO0bo0oObDObOooOooOoOobOD (obooboobooo
00od0o0o0ooOo0o0oDOOo0oOoDOo0ooD)QooooUoodooUooDoooooooogoo
OO00OO0O0OOoOoOoOoOoOoOoOoOoOoOoO »0O0gg (virtual machine)’ 00000 0000 (intermediate
language)’ 00000000000 OOOCOO0ODOOODOOOOO PythonODOOOOODOOODODOO
Oo0O0OO0O0OOoO0OoOoOoO0OPythonOOOODOOOOOOOOOOOO

000000000000 disdopooo oooood

class (000)0DOO0OODOOOOOOODODOOOOOOUOOOOODOOOOOODOOOOOODOODOOOO

gobooboobbooboobooobooboobboo

classicclass (000000 O0O)object 00000 0ODO0OODOOOOUOOOOD DOOODODOO

(new-style class) 00 00000000 000000000 Python30O0ODOO0O0O0O0O

coercion (000)0DOOU0O20000000000000LD0ODO0DOOODODOUODOODOOOODOO

0000000000 b00Db00 int(3.15) 00000000000 300000 0O0ODOO 3+4.5
cooooobpoOoooooOoob @oobooooOoooboOoooo)o coobooooooboooo
OO00000C0O00D0OCOO000ODDOOOTypeError000000000OC 200000000000
00000000 coerce000O0OOODODO DOOO 3+44.50 operator.add(xcoerce (3,
4.5)) 000000000000 operator.add (3.0, 4.5 00000000ODOOOODOO
gboobo0oooobOoboboboUobooooboobDobOoUooooDOoDOobODOobDOobOo UD 3+4.500
0000000 float(3)+4.50000000000C000O00O00OODOOOODCOOO

complexnumber (000)00O00000O00000ODO0O0O0O0ODOOO0OOOOOOOOOOOOOOOO

coooooooboooooo (-10D0o0O0)bo0obooOoUboooUOoDboU0UobDbD igoooboOooo
OO0 jO000000OPythonODOOO0ODODOODOO0ODOODOUODOOODOOOOODODOODOOO
0j000000000000 3+13000 meth0OODOOO0OO0O0OO0O0OD0OO0DOOOO0O0OO cmathU
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
gobooboobooooo
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contextmanager (00000000 000)withOOOOOOO __enter__() 0 _exit__() 00000
0000000000000 0000000000PEP343 0000000000

CPython pythonorg 00000000 0OPython 00000000000 OODODOOO”CPython” OO
0000000000 JythonDO TIronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000U000O00U0OOO0OOUDN ewrapper 000000000 OOUOOOOOO
Ub00000b0b0bO0Db0 classmethod() O staticmethod () ODODO

0O0000000OO00oOo0oO0O0ooogooooOo0200000000DO00DOOOn:

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

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
cooooboboobooobooooboooooobooooooa

descriptor (0O00DOOO0)0000 _get_—(),-set__(), 0000 _delete__() 00DOO0OOO0OOO
0000 (mew-style) OO0 O0O0O0O0O0OOO0 ODOOCOOO0OO0OODOOOOOOOOOOOOOOOOO
0000000 00DOo000ooooU00ooo0oooouooooOoooDoOog Ooao get,set,delete
0000 «bDOODODOD0 000000000 OOOOO bPOOOOOOODOPOOLOOODOOOOO
gooooOoOoOoOoOO0OO0O0O 000000000000 00000000000 PythonOOOOO
gboboooboobob oobobooboooboboobobobobobobobobDOobo oobo
gobgooboobbooboobooobooboobbooboobbooboobo

0000000000000 0000000 descripiors 0000000000

dictionary (00)00O00DD0O0O000O0O00ODO0O0OO0O0O0O0O _hash_() 00000 _eq__() 0000
0000000000000 0000000000 PerlD0O0D0O0OO (hash)yDOOOODODOOO

dictionary view (00 0)dict.viewkeys(),dict.viewvalues (), dict.viewitems () 0000
O00O0C0O0OO0Q0ODOOO (dictionary view) 0000000000000 0000O0OO0OOOOOOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
O list(dictview) OOOOD0O0OO dictviewsOOOOOOOOOO

docstring 000 000000000000 OD0OOOODO0OODOOOODO0OODOOOODOOODOOOOOOO
gbobooooobobOobobobooboooob0obobooo0obOobODbD _doc_OOOOODOO
gooboooboboooboooobooo:-bboooobboboobobooobbooobboo
gbooooogoboobooboo

duck-typing 00 0000000000000 00O0O0O000O00OO0OO00OO0O0O0O0OO0OOOOOOOOOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
goooboobodmogoobooobooboboboobobooobooboobbooobWooo
gooooooooobobooboobobbbboddddooooooobLb bbb oUUUUg o
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0000000000 00000000000 type() O isinstance() DO0OO0O0O00O00OO
(toooooooooooboDo oooobO0Oo booooooooOOoOooOO0)ooooOoooOoDo
hasattr () OO0 FAFPODO0O0OO0OOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODOODODOODDOO0ODDOO0ODOOODODOODODOODOOOO
goooboboobobooooooboobooboboobboobooboboobbooobooobDoboo
Uo0b00bbo0obibo0D tryO0OD00O except OO ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoUoOoOoOoDOOL BYLOOOOOOOOoooooog

expression (0)0 00000000000 O0O0ODOODO (apieceofsyntax). 0000000000000
gobobooooboboboooobobooobo boboobobobobobobo0 Oobboobo
OODO0OOPythonOODOOOOOOODOUOOOOOODOODOODODOOD print0 i£f00000
OO00000000 (statement) OO0O0O00O0OOOO0DOOOODOOOO

extensionmodule (0OO0O00O00)CUOC++00000000O00O0OOPythond CAPITO OO O Python
gbooooooobooboboboooo

fileobject (DODODOOOO0OODOO)O0OO0O00D0D0OOOODOODOOO API(read() O write() 0000
ooooo0)0oooooOU0o0UUo0LODO0DO0U0U0000OO0OO0OoU0OODOOOODOODODOOODOOD
oo0o0o0o0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOOOOOOOOOOOOOO (@QOOOOOOOO0OO0
00000000 bOO0o00oooO0o0oo0oOobOO)yODOoOoOoOoOoDODoOOoOoOoDobOOoOooDDODoOoOoOoooooao
file-like objects O streams 00000000

000000000000 3000000000:00000000000000000000OO0O
gboooooobooboboboboooboob0 oobooboobOob0obOob iooboboOoOoooDbDO
goboob oobuoopbooboobboobodbbU open() ODDOODOODDOO

file-like object file object 0O OO OO

finder 000000 loader 0000000000 findmodule() 0000000000 OODOOOODO
oooOoooocooOoODOODO PEP302000000000OO

floordivision 0000000000000 00O00OOfoordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionO0 OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP238000000000OO0

00 (o)oooOooOoDOoO0ooUOOUODbDObOOo0OCUObOOoOooOUODUbOD ODODOODRUODOOD
O000000000000000000000 000000000function0000000000O

_future.. 0U0O0O0OO0OO0OOOO0OOOUOOOOOOOOODOOOOUOOUOOOOOOOOOOOOO
ooooooobooobooooobo 117400000 2000000000000000O0O0O0O0O0OO

from _ future  import division

O0O0O0 0D0OO0O0D (true division) 00000 0O0OCDO 11/40 2.75000000000
_future__ 000000 mport 0000000000 DOODODOOOUOOODOOOOODODO
goboobobooboobobooobooboobboon
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>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (000000000 0)0000000000000O000O0O0OOODOOOOPython
gboboooooooboobobobobooooooooobobobobobobooooooooDo
gobgobogo

generator A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with
the next () function. Each yield temporarily suspends processing, remembering the location execution
state (including local variables and pending try-statements). When the generator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression (000000 0)000000O0000O0O0O0OO0ODO0OOO0OOOOOOOOOO for
0000000000000 if000000000000000000000O000O0000O000
ooooooooooooo:

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

GIL  global interpreter lock D0 00000000

globalinterpreterlock (0000000000000 O)CPyhon 00D 000000 OODODOOOOO
Python 0000000 (bytecodey 00D ODDOOOO0OO0OODOOOOOODOOOOOOOOOOOO
0000 (dict0D00O0OO00OO0ODODOOO)DODODOODOOOOOOOODOODOODOOODOOOO0
O0O00ooooooo CpythonODOOODOOODOOOOODOOOOOODOODOOOODOOOOO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
googad

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooo GILOooooooooooogoooooogoorvooooooooo GglILoooog
oooon

000000000000 007”00000000@00000000000000000000O)0O
gboooooooooboboboboboooboobooboobobobobobobooooooooDo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
goooooooooo

hashable (00000 O0)000000 00000 O0ODOO0D0OO0OOOO0OOCOOODOOOOOOOOOOO
(-chash__() OOODOOOH)ODOOOOOODDOOOOOOO (ccegq-() 0 cccmp__() OOODO
00)OoOoOooOOoOO oDUOooOOooOooOooOooOooOooOooDODOoDOooDOooDOooooooDoon
oood

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooboobobobooooon

Python 000000000000 COODO0OOODOOOODO0OOODOODOOOODOOOO

105



Python Frequently Asked Questions, 0000 2.7.15

O{@oooooooo)obooooooooooooooOooooOooOoOoooOoOoOoOooooboOon
ooooooooooooOooO0oOooOoo0oOooOoboO0oooOoooooOoOoOoDOoOoOo @oooOono)ynoo
oooD id() ooooogoo

IDLE Python OO OO OO0 (Integrated DeveLopment Environment) 0 0 O IDLE O Python 0000000

gobooboobbooboobboobuoobboobooobo

immutable (COO0OU0O0)0000000OO0O0OUOO0OOUOOOOOOOODOOOOOUOOOOOO

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
goooboboobooboooboobbooboboobboobooboobboOooboobDoboo
gooboobooobobooboobbooboobbooboobbooboobbooboo

integer division (000O0)00000000000O0OO0OO0OOOOOOO 11/400000 2.75000

02000000000000000 (floordivision) 00000000 0000000000 00O0OO
ooo@oooooooOoooon0)boo0ooooooOo oODOO0O00000000 (fleat OO
O00)0OODOOOOOO0 000000000000 000000 (BOO4 (coerciony00)d 0000
ooooooooooooooooooooOoOOcOOOoO0 ObOobooooooooooooooo /7
oooo ,/00000C0C0OCOOOCOOCDOOODOODODO _fuwre._O0OOOOOODOOO

importing 00000000 PythonOODOODOOOODOOD PythonOOODODOODOOOODOODOODO

importer 00000000000 D0O0OO0ODOOOO finderO loader 000000000000O00O0O

interactive (0O00)Python0OODOO0OOOOO0OODOODOODOOOOOODOODOODOODODOOO

goboobbooboobboobboobbU0 pythonOdoboooboobooobOoOoLO
(COOU0DOoOoOUODOODOUOOoO PythonDOOOUODOODOOODOOOOOOODOODOOCOO)
gooooooooobobobobooooogooooooooobooboobobobbbbboooboooooooo
(help(x) ODOOOODOOOOO)ODOOODOOODOOOO

interpreted Python 00 0000000000000 O00O0OOOODOOOOOOOOOO(@MOOOOO

oooooooooooooooooooooboo)0oooooObooO0O0oOooooooOoOO0ob0ObOO0on
coooooooboooooboooooooooooboOoOoobooOoobooOooooOoOoOoOooOoOoobboOoon
ooooooooobooooooooooooobobooooooooooooobooooooOooDbbOooon
OoOOOOOOOOOOOOOObOOOOOOO0Ogg (gnteractiveyDO0OOOOOOOO

iterable (000000000 O0)00000000O00O0O0OOO0O0OO0OOO0OO0OOOOOOOOOOOOOO

(list,str,tuple0000)000CODOOO0OODO dictO fileODOOOOODOOODOODODO
00 0000 _diter_() O _getitem_ () J0O0O0O0O0OO0OOO0OO0OODOOOOODOOOOO
000O00000000oooD for00OOCOO0OOOUUOOUOODODOODDO (DOU:0OD000O0OOOOOO
00000o0ooD0oooooooDoooooO)yDoooooOod (zip(),map(),..) 000000
O000O00000oooooOoO0OO0O0Odd iter() O0DO0O0O0DOOODODO ODODODOOOOOOOO
000000000 oOo0o0O00U00o0oDoOooOU0U0U0D0DOOOO0O0 DUDUODOoDoOOOOOO
Jodddono iter() UOODODDODD DODODOOOODOOOOOODOODOODOODODODODOODOO for
goooOooOoOoOOoOODODOOO0O00000000O000O000OD0OOOOOOOOLOOOOOO
O (iterator) 00000 (sequence), 000000000 (generator) 0000000000

iterator (000O00)0000O00O0O0O0OODO0OOODODOOOOOOODOD next() DO0DOODODOO

gboooboooboobuooboobuoobuoobuoobuobbUobbOubbg stopIteration
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oobobooobooboooodoooooobooooboooo0o0oooboonOn next() OOO
0000 stopIterationO0 000000000000 O0O0O0OOOOO0OO0OCOCOOOOOO
_iter () OO0000OCOO00DODODOOO0OOOOCOOOOOOD terable0000CO0O00O0OO
oooooooooooooooooDoOOOOCOOOO0OO0O00o0oO0ooo0ooOo0o0n0 (1ist0000)
O0000o0O0o0boO00oboOO0n iter() D0OOO0OOO0OOOOOOOODO forOobooboobDOO
cobobobooboboboooooooooobooboboobobooooooooobOoboOobOan
coobobooobooooobooooooooooOoocoOoobooOooobooOooooOoOoOooOooOooOooboboOooon
oooo

000000 wypeiter DO OODOO

key function (00DO0D0)0000000OO0OOOO0OO0OOOOOOOOOOODODOOOOOODOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() D0000O0O000O0O0O0CDOOO
gbooooooobobobobooooooogon

PythonOOOODOOOOODOCOOODODOOOODOOOODOOOODOOOOODDOOOODOOO
O0o00oo0ooooooooooooooododfod min(),max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

0000000000000 00000D000DD str.lower() DO0DOOODOOODOOODOOOO
gbobooboooboobobobooboboob0 b0ob0lampda 00000 lambda r:  (r[07,
r(2]) 0000000000 0O0ODO0OODODO0OO0ODOO0ODOO0ODOO operatorddnoogon
attrgetter (), itemgetter (), methodcaller () U0OOODOOOODOODODOOODOOOOO
0000000000000 000D00D0O SoettingHOWTOO DO OO ODOOOOO

keyword argument OO0 O0OO0OOOOOO

lambda (CO0)OOO0OOOOO0OO0O0ODO0OO0ODO0O0OOUOOOOOOOOOOO 1000 (expression)O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL OOO0OO0OO0OOO (lookbeforeyouleap)Dl 000D OOD00O0O0DOOOD0ODO0OOOOOOOOOOD

list

O00O0O0O0000000000 (pre-condition) 00000000 EAFPOOOOOOOODODODO if
oooooooobboooooooooon

oo0oooooOooOoU0oooOUOLBYLOOOOOO »oor0doroorobooogoooooo
oooobopobbbbO0ddgdif key in mapping: return mappinglkey] DOOO0O
00000000000 00D0O0O0O000 mapping00 keyOOOODODOODOOODOOOOOOOO
000000 EAFPOO0DOOOOOOOODODOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyD00DOODOOOOOOOOOOOOOODOO
goooOoOoOoO0O0O0000 (aray)D0O0O0ODOODOOODOOODOODOOMDODOO

listcomprehension (QO0O00OO0OO0)00OO0OOO0OUOD0ODODO0DOODOOOUOOUDOODODOOOOOOO

gboooboooooooo oobobuobO0oDbO0DbO0 result = ["0x%02x" % x for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (0x.)OOODO
gobboobobbooobbioo if0000000000 1i£0000000 range(256) 0DOO
goooooogogo

loader 00000000000 0O00O0OOOO loadmodule() 0000000000000 ODOOOO
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00000000 000 PEP3020000000000O

mapping (0000000 0)000DO00OD0OD0OD0ODO0DO0DO0DDOO0ODO0OO0OO0OOOODO Mapping O
MutableMapping O OO00O0ODODOD OO0O0O0OO0O0O0O0O0O0O0OODODDODOO OOO0 dict,
collections.defaultdict, collections.OrderedDict, collections.Counter OO
oooood

metaclass (00 000)000000000000OO0O0OU0OOUOOODOUOOUDOOODOOUOOUOO
gooOoOoOoOoOoOoOoOoOoOoOoOoDOO3000000000000000000000000000
0000ooOo0o0oooo0o0 @o:000000)H)Oo0O0O0000ODO0O00D0O0O000O0Python O
ooooboooobooooooooobooooboboooooboooooooooooooboOooDbboOooon
cobooobooooooobooOooooOoobOOobOOoOO0OooboOobocOoboooOooOOoOoOoOOobOOobOOoDbOon
cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
ooooooobooobooooooooooooooooooooon

000 metaclasses 00 00O O0OODOO

method (0000)0000000000O0O0OO0OOOOOOODOOOOOOOOOOOOOOOOOOD
gooooooooOoOoOOOODOOODODODDOO00 (argumenyDOODOOODODODO(@MOOOO
0000 self00000O0)W OO0 O0OO0OOOO0OOOODOOODOOOODOOODO

method resolutionorder (DO 00000 O0)0DO000O00OO0O0O0DOO0O0O0DOOOOOOO0OODOOOO2.3
OO0 Python DOO0OODOCOO0OOOOCOOOOOCOOOOCODOOOOOO The Python 2.3 Method
ResolutionOrder OO0 O0O0O0OOOO

oo0o00 (@O0O0O0O0)PythonOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOOODOOOOOO
Python 000000000 OCCOOO0O0O0O0O0O0DOOOCOCO importing00000O0OQO Python OO
ooooood

oo oooooooooo
MRO method resolution order 000000000 0O

mutable (00DO0DO0OO0OO)0000O0O0OO0OO0OO0OO0OOOOO id() 0D00O0OO0OOCOOOOO0OOOOOOOO
000000 (mmutableyDOODOOOOO0OO

namedtuple (00O00000)0000000000000000000000000000000000O
00000000 (@000 time.localtime() 0000O0O000000000000O00 yearO
0+t[0]000000000000000000¢t.tmyearJ00000000000000000
00000)d

0000000000 time.structtime 00000000000 DODOODOOOODOOOO
000000000 o0bOo0b0000o0oo0o0boDbObO0O0OO0dd collections.namedtuple() O
goodo0odoOoU0oodooU0ooDU0O0o0U0ooU0DOoUooOUoDoUooODOOooDUoDoooOoo
Employee (name="'jones', title='programmer') 0O OO0 OO0DOOODOOOO (self-
documenting representation) 000000000000

namespace (0 00OO0)0O0DOOOOOO0OOOOODOOOOOCOOOODOODODOOOOOOOODn
gooooOooodOoooooOoUooooooUooooooo(oogooD)yoooogoooOooo
gbobobobobob 0obO0bO0b _builtin__.open() 0 os.open() UOOOODODOO
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0000 ooooooooooOo0oooooooU0oooooooooooooooooooo o
000000000000 00O0Db00 D000 random.seed (), itertools.izip() OOOOO
Joddddooooodd randomJO00OO0OO itertoolsU0O00OOODOOOODODODODOODONO
gooooooo

nestedscope (00000000 D0)000000D0UDOODUODUOODUOODOD OUDOODOOUOOOOO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
gobooboobbooboobooobooboooboobbooboboobboobbooboo
goboobgooboboobooboobooboobooboobob0 oobooboobooboobOoobbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
gooo

new-styleclass (0000000 0)object 00D0O0O0DO0O0O0OO0OOUOODOOODOO 1ist
Udict 0000000000 O0OD0OO0ODODOODO _slots__(), 00000000 OD0OODOO
_getattribute__() 00000 PythonOOOOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O

00000000 newstyleDOOOOOOOOOO

object (DD UDUUO)ODD (IUOUOD)ODODODOODOUODOUDUOOD(@M@OODO)OODODODODOODODODODODOODOO
00000000000 (mew-styleclass) 0000000000 O0DO0O

package (00000)0000000O00DO0O0O00DO0O0O0O0UO0O0OOUOOOODO module00ODOOO
000000000000 _path._ 00000 PythonOOOOOOOOQ

parameter (0O 0)D000000O0O term:0 O <function> (0 term:0 0 O O <method>) 00000000
0000000 000o00Do0ooooo 4000000

e JUOODODOODOO:DOODDOODDUOUDODUODDOODOUOODDOODLbODODODOODLD
0000000000 fooOd bar 000000000000 OOOOOOO:

def func(foo, bar=None) :

- 0J0O0OO0:000000000000000000OD0O0O0PYthenO0O0O0O0OOOOODODOOO
000000000000000000000o00o0o0oo0o0o0oo00 (C:-abs())00O0O0O0OO

- JOOOO:(OO0O0O0O0ODOODOOOO0OOOODOOCOOOOO0)OOOOO0OOODOODOO
gboooooobooooooobOoobOOoobooOobobargsOOOOOOOOOOO xO0O0O
gobooooooDo:

def func(xargs, =**kwargs):

- JOO00ODOOODO:(@OOODOO0O0OO0O0OOO0OODOODOOO0ODOOO0OOOO0OOO0)0DODBODDO
ooo00000000o0O000000000000000000000000 kwargsO OO0
gooboobOo »~0000b0obOoboboobogoon

coobobodooboooobooooooooOooOooOoOoooOooooOooooOoOoOoooOooOoobOboOonon
ooo

argument OFAQUD DU OD0O0OO0OOD0OOO0OOOO? Ofunction0 000000000
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PEP Python Enhancement Proposal. A PEP is a design document providing information to the Python commu-
nity, or describing a new feature for Python or its processes or environment. PEPs should provide a concise

technical specification and a rationale for proposed features.

PEPs are intended to be the primary mechanisms for proposing major new features, for collecting com-
munity input on an issue, and for documenting the design decisions that have gone into Python. The PEP

author is responsible for building consensus within the community and documenting dissenting opinions.
See PEP 1.
goono obooboobooobd

Python 3000 Python3.x 00 0000000000000 OO(Python300000000000O0O0OODO
gooooo)py3k’0000O00OOCOOOOOO

Pythonic 000D O0O0OO0OO0OOOOODOO0OO0O0OO0O0ODO0OO0OO0OOOPYthon0000OODOOOOODOODOOD
0000000000000 0Python00000000000O forODOODOOODODOOOO0O0OO
0000000000000 00D0000O0O0O0O0O00000000000PYthonD O OOOODOO
oooooooooooooooooooooog:

for i in range(len(food)):

print food[i]

0000000000 PythonicOOOO:

for piece in food:

print piece

referencecount (00 O0O0O0O0)00000000O00O00O0O0OO0O0OOO0OO0OOOOOOOOOOOOOO
OO00O0O0O0O0O000O000O00DO0ODOODOd PpythonOOOOOOOOODOOOOO CPython
obobOo0ob0obOobD sysOOODbOOoOoOoOoOoO0bDOoOOO0ODbDOODOUODbDODODOUODObOOODO
0000 getrefcount () DOOOOOOOOO0O

_slots.. 00000000 (new-styleclassy 000000000000 00 DO00O00O00O0O0OOOOO
coboooooooooboooobooooOooOoOOO0oOOO0o boobOoOobOOoOobOOoOoOOoOoOO oo
coooooooooooboobooboobooooooboooooobooobooboobo ooobooooon
cooobooooooooodoooooobooooobooooob coooooooooooogoon
oooooooooooooo

sequence (D OODOO)OODOOOD _getitem_() O0DOO0O0OOO0OOOOOOOOOOOODOCODO
00000000 len() OOOOOD0OOOOOOOOOOODOOO (terableyDOO OODOOOO
OoddOdOlist,str,tuple,unicode 0000000 dictO __getitem__() O __len__()
OO000OCO000OOODO0O0bOOOoOOooOog gmmutableyDOODOOODOOOOOODOOOO
000 (mapping) 0000 O000DO0DOOOOOOOO

slice (D0O0O0)0O0O0O0O00OO00OODOO (sequencey 0000000000 0O0O OO00OO0O0OO0OOO0O []
gbobobobobobuoobob0ob0obOo boDbO variablename[1:3:5] 000 000
OO0 slicelDOOO0OO0OOOOODOOOODO(MUODODODOOOOODOO _getslice__()
0 __setslice__() OOOOOODO)
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specialmethod (00OO0OO0)O0O00OO0OO0O0OODO0OODOOOUOOCOOOOOOO PythonOODOODOOODOO
gooooooOoOoOoOOOOOOODOO0O0OO0OO0OO0OOOOOOOOOOOOOO 200000000
0000000000000 specialnames 1000000000

statement (O)O0O0O0O0OCO(@COOOCPOO0O007”)O0OO0O0O00O0ODOCOCO OOOOOOOOOOOO
O000000D000000000 if0OwhiledfordOonooOon

struct sequence A tuple with named elements. Struct sequences expose an interface similiar 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 ().

triple-quoted string (DO O00OUO0OOOO0)3000000000000 ()UO0O0OoUOOOOC)OOoOO
ooogooooo(@o)oooooooooooooooOoUooooooooooooooooDOoo
ogoooooool1oo20000000000000O00O0O00C0COCOCOOOOOOO0O0O0O00O0O
000 ()0O00O0D0O0D00O0DO00000000DO0000000O000000O0OOOOOoOo
cooooooo

| @O)Python OODODOODDOODOODOODOODODOODOODOODOODOODOOOOODOOO
gboobooioobobobobioubd _class__U000OD00O0ODO0ODtype(ob]d) OODOO
gooooon

universal newlines 0000000000000 O00000000000000000000: UnixO0O0O
00 '"\n'OWindows D00 '\r\n'OODO Macintosh D00 "\r'0000000000000 PEP
2780 PEP3116 0000 str.splitlines() 0000000000

virtual environment DO000000000000000000O0O00O0OO0OOO0O PythonOOOOOODO
000000000000 000000000 PythonOOOOOOOOOODOOODOOOOOO
Python 00000000000 000000O0O0O0O0O0O0O0OO

virtualmachine (COOO0OO0)000000O0OO0DO0O0ODOOO0OD0DO0OODOOOOOO PythonODODOOODO
O0OO0OCCOOCOOOOOOODO0OO0000000d (bytecodey0OOOOOO

Zen of Python (Python 00 0)Python 0000 000000000000 OPythonO0OO0DO0O0DODOO
OoOoOOoOOOoOOOO0OoO0OO00000 ’import this”’O0O0000O0O0O0O0CCOCOCOO
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0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDooodoOPython 000000 DO00O0OOOOOOOODOOOODOOO
0000000000000 000O00D0O0O0OUO0O0D reporting-bugs 0000000000 DOOOOOO
gopooooooooo!

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
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/2.7/Misc/ACKS




115

00 G

Jooobooon

C.1 PythonO OO

Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd
O PythonOODOOODOOOOO GuidkoOOOOO PythonOOOODDOOOOOOOOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

20000 300Guido O PythonO O OO OO OO DO BeOpen.com O O O O BeOpen PythonLabs 0 000 00O
OO0COO0OO0O0 1000 PythonLabs O O O O Digital Creations (0 O O Zope Corporation, http://www.zope.com/
00)O00OD0OOO0O0O0OO0O0200100Python000000000DOOOOODOOOOOOQO Python Software
Foundation (PSFO https://www.python.org/psf/ D 0)0 000000000 O0OQO Zope Corporation 0 PSF O
gboboobogobobd

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

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



https://www.cwi.nl/
https://www.cnri.reston.va.us/
http://www.zope.com/
https://www.python.org/psf/
https://opensource.org/
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

C.2 Terms and conditions for accessing or otherwise using Python

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 2.7.15

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

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

2.7.15 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 2.7.15 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 2.7.15 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 2.7.15 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
2.7.15.

116 OO0 C oOoooooon



Python Frequently Asked Questions, 0000 2.7.15

4. PSF is making Python 2.7.15 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 2.7.15 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.15

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

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.15, 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 2.7.15, 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)

118 OO0 C oOoooooon




Python Frequently Asked Questions, 0000 2.7.15

(Cooooooooo)

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.

c30U0Uioooouopoouoooooooooooon

000000 PythonOOOOO0O0O0DOOODOOOO0OO0OODOOOOOOOOODOOCOOOOOOOO
goboooboooooboooooobooo

C31 0000000000 (Mersenne Twister)

_random 000 0O O O O http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html O O O
00o0o0o0oO0oU0oO0oOoUo0oO0oUO0oO0OULO0Oo00O0Oo0o0DLOU0OoO0ooDOUOoOoooUoO
gooog:

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.

(ooooooo)
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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

socket 0O0DOOOOO WIDEOOODOODO http://www.wide.ad.jp/. OO O0O0O0D0OOOCOO0OOOOOCOO
00000 getaddrinfo() OO0 getnameinfo () UO0OOODOOODO:

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

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

(ooooooo)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT

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

ouT

c33 00000noouoon

fpectlOOOOODOOOOOOOOOOOOODOOOOOO:

\

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 wuse 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.

C34 MD5 000000000000 0OOOO0

mds00000000000000000O000000d:

122

OO0 C oOoooooon




Python Frequently Asked Questions, 0000 2.7.15

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

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.

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

This code implements the MD5 Algorithm defined in RFC 1321, whose
text is available at

http://www.ietf.org/rfc/rfcl321.txt
The code is derived from the text of the RFC, including the test suite
(section A.5) but excluding the rest of Appendix A. It does not include
any code or documentation that is identified in the RFC as being

copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history

that follows (in reverse chronological order):

2002-04-13 1lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

1999-10-18 1lpd Fixed typo in header comment (ansi2knr rather than md5);
added conditionalization for C++ compilation from Martin
Purschke <purschke@bnl.gov>.

1999-05-03 1lpd Original version.

c35 00o0o0o0oooood

asynchat 00000D0 asyncoreJ00000000O00O0OOOODO:

Copyright 1996 by Sam Rushing
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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.3.6 Cookie O 0 I

CookieUUDOOODOODDOOODOODO:

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.

C3.7 00000

trace0000O0O0O0O0O0O0O0OOO0OO:
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.8 UUencode 0 0 0 UUdecode O [0

wwdO0O0000O000O0O0O00O000O0:

Copyright 1994 by Lance Ellinghouse
Cathedral City, California Republic, United States of America.

All Rights Reserved
Permission to use, copy, modify, and distribute this software and its
documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that
both that copyright notice and this permission notice appear in
supporting documentation, and that the name of Lance Ellinghouse
not be used in advertising or publicity pertaining to distribution
of the software without specific, written prior permission.
LANCE ELLINGHOUSE DISCLAIMS ALL WARRANTIES WITH REGARD TO
THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS, IN NO EVENT SHALL LANCE ELLINGHOUSE CENTRUM BE LIABLE
FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Modified by Jack Jansen, CWI, July 1995:

Jooooooo)
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— 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

C39 XMLOODOOODODOOUOOOOO

xmlrpclib00000000000O00O00O00OO:

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.3.10 test epoll

testepoll UOOOOODOOODOOO:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,

distribute, sublicense, and/or sell copies of the Software, and to

(ooooooo)
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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.3.11 Select kqueue

select 0 kqueve 0000000000 DOOO0OODOOODOOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

C.3.12 strtod U 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:
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/************************************‘k***************************
*

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

*

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

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

* purpose without fee is hereby granted, provided that this entire notice
* 1s 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.

*

************************~k***********~k**************************/

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-coref@openssl.org.

OpenSSL License

/% ==== ==== S

* 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

(ooooooo)
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* 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 us
* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

+ 6. Redistributions of any form whatsoever must retain the following

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT " AS IS'' AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

ed to

* 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.

(ooooooo)
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« This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not Jjust the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young's, and as such any Copyright notices in

* the code are not to be removed.

«* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

+ in documentation (online or textual) provided with the package.

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

+ modification, are permitted provided that the following conditions

* are met:

+ 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

% 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

* 3. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

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

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

%+ THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

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

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

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

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

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

* SUCH DAMAGE.

+ The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
*+ copied and put under another distribution licence

% [including the GNU Public Licence.]

*/
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C.3.14 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

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-1ibffi:

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,

(ooooooo)
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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) 1995-2010 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software
in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean—-loup Gailly Mark Adler

jlouplgzip.org madler@alumni.caltech.edu

132 OO0 C oOoooooon




00 D

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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