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0000000000000 000000000000000000000PythonD DO OOO0O0O0O0O
gboboobOoboooboobooboooobooboooooobooooboobobooooobooooon
goo0o0o0o0o0ooUooooooooooooOoOoOOCOOOOOoOUOoOoOoOoOoO WWW (DO O
000000o)boo0UoOoOoOooooO0U0U0U00D0DOoooOOoOO0U00D0DOoOoOooOOOOOoUOOOooo
0000000000000000000000000 PythonDOODOODODODODOODODOOODOOOOOOO
Oo0o00O00D0OO0O0O0000O0O0oO0OoOoOOPythonDOO0OOOOOOOOOOOOOOOOOO0O
oboooOoobobooobooboooooboooooon

ocoooooooooo “obooooorbOoO0b00o0obDOo0ooooDooooDobObooobDoooo
gooooooboobobooooooooboobooooboobooooobooboooDobobbooooo
bobooboobobobooooobooooooobobooobooooboooooobobooooon
gboocooOoboooooboooooooo

O00000d0ooooooQoooOoOoOO0OO0O0OOO0OO0O00o00o0o0o0oOoOoO0O0OoggPythonddd
gboooooboobooboboooboobobooooooboooooboobooboooobooboooon
0000000000000 00ooooooOoO0000000D0oODDOD0000—(@EOo0oooDoOoO0o
ogoo0)0DooooooooOoOoO0o@oooOoL)0ooo0ooooooOoOoOOo0OoooODOOoOoOoOOn
00000000o0O0O000000od0oooooOo0OOOoO0o0oOoOoUoOoOooooooooOO (random
00) 00000 1,20000000000000000DO0O0ODOO00OO0DDO0DO0D0O000O0OOOODODOO
200 *000000opoooooooorooooOoO0OOOOOODOOODOODODODODODOOOOOOO
gboboobOobooobooboooooboooobooobooog

obooooOooooooooon






HEN

Joooooooon

00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
ooooooooot

goooooooboobooooooobbooobooooooooobobooobboobobooobooobooooo
oooooo0oOooo0o0ooOooOooo0o0ooOo0ooo0ooOo0ooooooOO(@EooobooDoOoo
000000000000000000000)2000000000000000000 Python Reference
ManualD 50000000000

21 O0O0OO0OOO

PythonDOOOOUOOOOOOOOOOOOOOOOOOOOOODOOOUOOOOOODOOODOOOOO
obooobOobooooobooooo

__import__ ( namﬁ[, globals[, Iocals[, fromlist]]] )
00000 import OO0O0O0O0OO0OO0O0DOOO0O0OO0OOOOOOOOOOOOOOOOOOOO
0000000000000O0O0mport 000000000000 0000O0ODOO0O0OODOO
0000000000000000000000000 ihooks OO0 rexec 000000000
00000000000 mp 00000000000D000O0D0O00O0 __import_ D0OO0O0O
uboooboooobooooooga

00000 ‘import spam * OO0O0OOOOOOOOO0O: _ import_ ('spam’, glob-
als(), locals(), ) ooooog; O ‘from spam.ham import eggs ' O ‘__im-
port__('spam.ham’, globals(), locals(), ['eggs’]) ’ 0O O0Olocals() ooo

[eggs’] OO000ooOooooooooo _import_ () Oeggs 0O0DOOOODODOOOODOO
O00000ooooo0o00;000o0oooo0 importD 00000000 ODOOOOOO
O00@OO0O0O0000O00 lecalsDOOOOOOOOImport O0O0O0OOOOODOOOOOODO
OO0O0d globalsoOoooonO)

OO named package.module 0OO0O0O0O0O0O0O0OO0O0O0Onamed00000COCOOO OOOO
000000000000 (DoooOo00ooooo)oooooDoOOooooooooo fromlisto OO
O00000000namel 00000000 DO0OOO0O0O0ODOOO0ODOOOOO0O0 importd O
O000oooooo0o0oooooooooooooooooon; ‘import spam.ham.eggs
obobooobooboooooobogb spamddoooooooboboboboo0oboobobo
O O ‘from spam.ham import eggs '0O0000000 eggs 00O ODODOODOO spam.ham O
0000000000000 0000oDooDoO0o000000DO0DOOdgetattr() ggooo
ogbogboobobboboboobooboobuoobooboooboobDoo:

0000000000000 00000000000000000000000000000000000000000000
2000:HTMLODO0OO0D0000000000000000000000000PSO0 PDFOOODOOOOOON



def my_import(name):
mod = __import__(name)
components = name.split(’.")
for comp in components[1:]:
mod = getattr(mod, comp)
return mod

O000O0o00ooooooo
abs (x)
gogboboooboboboboobbuooobbboobboobbooobbooobbooobon
O00000000000000 (magnituded 00000

basestring ()
OO00O0O0OdO0Ostr OO0 unicode O0O0O0OO0ODOOODOOODOOOODOOODOOODOO
O0000000ooO0ooOooooostr Ounicode D0O0OO00ODOO0OOOODOOOODOOOODOO
0O 00O 000O0isinstance(obj, basestring) O isinstance(obj, (str, unicode))
000000 2300000000000

bool ([x])
00000000000 000000000000000x00000False 00000:0000
000 True 0O00OOODbool DO0OO0O0OODODOOINt OOODODODDOOO0OO0OOOObool ODOODO
000000000000 00000000000000000 False 000 True 000000

22100000000000
2300000000:000000000000000000ODO False DOODOODO

callable (objec)
ohjectU 000D UUOU0ODOOOUOOUODOOOUOOUOOOOOODOOOOUOODOOOOOOO
0000000000 objectD 000000000 DOOO0OOOODOOODDOODOOODDOO
0000o0o0o0o00ooooo000oDooO000 (ooooooDooUooDooDoOooooOoog
OO0)ODooooooooooooooooooo __call () dooooooooooooon
gooobobobooood

chr (i)
Asci00000D0I0D0000000100000000000000000Ochr97) 00O
O'a” 00000000000 ord() OOODOOOOO[0.255|000000000000000
O000000;i0b0oo000oo0oo0dd Valueerror OOO0OOCOO0OO

classmethod ( function
functionD 00000000000 OO

ooboooboooboooboooooOooooooooobooooboooobooboobobooooon
gbooobooboooboobooboooobobooooboobooooobooooboobooboooooo:

class C:
def f(cls, argl, arg2, ...): ..
f = classmethod(f)

00000oO0o0o00ooOo0o0ooOoOo@EUoo cef))boooooUoooooOoUooOoo (@Woo
cofp)oopoooUUUUOopoOoOOOUU0UUOOODOOOOODOUOUOOOODOOOOOOO
ooboooboooooboooobooobbooooboooboobbooooooboobooobooboboOooon
oooooo

goooopoo c++dJavad 00000000 DOODOOOODOOOODOOOOOODODODOOO
0 O O staticmethod() oooo0o0o0O0OOO0O 2200000000000



cmp( x,y)
gogoobbbbod xgobydooooobbboouoooobbbboobbiboo x<ydoo
O000Ox == y0OOOOOOOx >yd0O0OO0OO0OOOOOOOODOOO

compile ( string, filename, kin[i flags[, dont_inherit]])

sting0 00 000000000000000000000000000 exec DOOO0OOOO
eva) 000D0O0OOOOO0ODODODOOOOOOOflenamedODOO0000O0ODOOO0O0OODODOO
00;00000000000000000000000D0000O000DO (00000 '<string>’
000000)000 kndOOOOO0O0ODO0OO0D0D0DO0D0O000000000000000000000
O;sting0 00 000000000O0OO'exec 0O0O0O0O0OO0DOOOOODOOO 'eval OOOO
O0o00oooooooooon 'single’ 0000 (000000DOo0OO0000O000 NoneO
ooo00oooooOOOOoOOOOO)O

000000000000000000020000000000: 0000000000 (\n' )0
oooooooooooooobobOoooobODbOObOOo0 10000 00ooooooobOoObObOoOoOoo
oooooo nw O00OODOOOoDoDoOoDoOoOoOO replace() oooooooow  Od
oooooooo

O0000ooo flagsh OO dont_inherit(Python2.20 000 00)00 stingD 00000000
000 futureD (PEP23@10)0000000000DOOO0OOOO0O0OODOOOOO(QOOO
00000000) 0000000000000 0O00000O00U0oOoDo0O0OO fuuwreODOOODO
00000 stingD00000000Oflags0 0000000000 dont_inheritDOOOOOOO
O@O0000)oDooDooooooooo flagsOOOOO0O futureD D 0O OO OO 0Odont_inheritd
00000000 flagsO0O00O0D0OO0O0OO -000000COCO0OOO0O00 fuwreDOOOOOOOO

fuure0 000000000000 OOOOOOOOOOOOOOOOOOOOOOOOOODOOOO
0000000000000 0O0000000O000O0O00O_ future_ . 0OOO0OOOO _Feature
0000000000 compiler_flag oooobooooooooo

complex ( [real[, imag]])
Oreal+imagj 00 0000000000000 00O0O0000O00O0O0O00O0O0O0OOOO0O0O
uoboobobooooooobooobooboobobobodooboobooboobooboooon
000000000000000000000000000000000000000 (00000
0)00000000000000000Imagl00000000000000000000 int O
long() OO0 float() gbbooobooooooboooboooboooobbooooooboogon
0000 Dooooo

delattr ~ ( object, namg
setattr() gbobooooobooooobooboobooboobobooooobooobooooon
ggbbooobooobooooboooboobooobbooobboobbbooobbon
000000000000 00000000000 delattr( x, ' foobar) O del x. foobarO 0O
gooo

dict ([mapping-or—sequende)
obooobooboobooooooooooboobobooooooocboobOoboboobooon
gogbboboobobbooobbuooobooobtbooobboooobboobbbooboo
uoboooboobboooboobbooobooboooboobooboooboooboooon
gbooboobooooboooobobooobooboooobooboooooboobooboOooboooan
oobOooboboooboooboooboboooooooobooobooooooooooobooobooon
0000000000000 000 200000000000 00D000DOO0O0DOOODOODOODOO
oboobobooooooobooboobooboobobooooooooboobooboooo
oboooboooobOobooooobobooooobooooboooooo



ooboobooooooobbooboooboooboooooooobooooboooooooooobooon
goboooooboboobooooobooobobooooooooooboobbooobooobooboboOooo
obooboooobobooooobobooooboOoboooon

Ooooooooooooooof{one” 2, "two" 3} gbooooooooo:

edict({'one 2, 'two: 3})
edict({'one”. 2, 'two’: 3}.items())
«dict({'one”. 2, 'two’: 3}.iteritems())
edict(zip((one’, 2), (two’, 3)))
edict([['two’, 3], ['one’, 2]])
edict(one=2, two=3)

edict([([one’, 'two’[[i-2], i) for i in (2, 3)])

2200000000000 2300000000:000000000O0OC0O00O0O0ODOODOOOO
ooooo

dir ( [object])
O0o00o0o0oooooooooooboooooo0oooooooobooboooooooooon
goooooboooouooboooodooooooooouoooooooboouooboooog
_dict OO0O0O0OO0OO0ODOOOOOOOOOOOODOOOODOODOOOODOOCOOOOOODOOOO00
Oo00o0oo0oobooooooboooooooooobooobooooooooboooooooooaon
Oo0o0ooooooboooboooboboooboooboooboooooob0oooooooooobooaon
goooootootooobooooooboooooooboooooobooooooonooooooog
Oo00doo0ooooooooooooooooooooooboooboooooooooooooon
O0000o0o0obo0ooo0oooooooooooooooo0oooooboooooooooaon
ooooooooono:

>>> import struct

>>> dir()

[__builtins__’, ’__doc__’, ' _name__’, ’struct’]

>>> dir(struct)

[__doc__', '__name__’, ’calcsize’, 'error’, 'pack’, 'unpack’]

O0O:dir) OOOO0O0OOCQOOO0O0O0OCOOOO0O0OOOOODOOCOODOOOOCODOOOOrn
ubobooobooobguooboobobobooooboobobobooouoobooboooa
gbooboobgoobgooobobbobooo

divmod (a, b)
200 (CooUOOoO0)0DOooUoU0O00O0DOU0OOoU0O00OO0U0OoO0OoODO0ODODODODOoooOoooOooOoon
000Oo0o0oO00ooo0o0oooo200000000000000D0000O000DO0O0O000O0
ODO0O00O(a/ b, a%b) 00000000000 D0000D0O0DO (g, a %b) 0000 q
O O O math.floor( a/ bdd0O0O0O0OOCOOO0O 1000000000000 OOOOOOq *
b+a%hblalOO0OOD0O0OOO0OODa%b0O00d000000000O0O0O0O0O0O0O bOOODOOO
<= abs(a %b) <abs( b) 00DODODOO

2300000000: 0000000 divmod() OO0OOOOOOOOOO

enumerate ( iterable)
O00000D0OO0ODODODODOOterable0 000 00000D0DODOO00O0O0OOOOOOOOOOOO
000000000000 00O0OOenumerate() O0OO0OO0OOOO0OOOnext) OOOOOO(O



O00000)0000oooooo terableD 000000 OOOOOOOOOOOOOOOOOO
O000000O00Oenumerate() 0000000 OOOOOOO:(O, seq0]) (1, seq[l))
(2, seq2) ,...0000000000 2300000000000

eval (expressioﬁ, globals[, Iocals]])

0000000000000 20000000000000 expressiori] PythonO OO0 (00O
00000000000000)00000000000000000000000 globalsO OO
locals00 0000000000000 O0D00O000O0O0DO0O0O0O00OOlecalsOOOOODOO
OO0’ builtins ’O00000000Oexpressiol 0000000000000 OOOO globalsO
0000000000000 Oexpressio 00000 __ builtin__ 00oooooobooooo
0000000000000 000000000000O0OlecalsO 00000000 O0OOOOO
000 globalsD 0000000000000 000000000DOO00O e eval O0O0O0O0O0DOO
00000000000000000000D00000000000

ooooboood:

>>> x = 1
>>> print eval('x+1’)
2

00000 (compile() O0O0O0O0O0OO0ODOO0)0DC00O0OO0OOOOOOCODOOOOOODOOOOO
oboobooooooobbooooboooobooboobooboobooboOooOooboooboOoDn
00000 kindO 'evall OOO0OO0OO0OOO0O0OOOOOOOOOOOOOO

000:00000000exec 000000000000000000000000000 exec-
flef) 0O0D0D0D0DD0O0OOO0OOOGglobals() OOOlocals() DOOOOOOO0O0OO0O0OO
000000000000000O0Oeval() Oexecfle) 00000000000

execfile  ( fiIenamt{, globals[, Iocals]])
00000 exec 0000000000000 0O000DOODOO000OOOOO0O00O0OODOOImport
coooooboooooooooobooono —0O00O0O0oooooOoooooOoooooogn
ooooooooooooon?

0000000000000 2000000000OOfled0000OO@OOCOOOOOO)Python
000000000000 00OCOO0O0 globalsD OO locals0 00000000 OOOOOOO0O
000000000000 00lecals0 0000000 OOOOODOODODODO globalsDOOOOO
0000000000000 O00000000 execfiles boboobobobobooboonoad
00000000 NoneDX OO

O0:0000 localsOO0O0OO0OO0OO locals() O00000oOoo0:000 localsOOOOOO
000000000000 OdJexecfile() 0000000O00oOoooOdlecalsiOoonoonOnO
0000000000 loacals D OO OOOOOOOexecfile() ogoooooooooooon
goooboboboooooobobobboooooo
file (filenamd, modd, bufsizd ])

0000000000000 (section2.3.8 “File+ Objects"00) 000000000 200000
studio 0O fopen() O0O0O0O0O:filenamedOODODODODOO0O0OOO0OO0OOmoded 000ODODODOO
Oo0o0oooooooooo:00oo00d 'y JO0OO0OO0(@O0oO0O0DoDoooOoooOooooog
O00)0'w O0OD000O00OD0'a OO0(@0ODO0DuUNnxOOOOoOoOOoooo oooooooo
O000oDooOo0oooooooooooooooooooog)on

' O'w+ OO0O0'a+ OOOOOOOOOOODOOOOO (w+ OOOOOODOOOOOOO
oo0o0o0O0O0O0O0O0ODODOOOOO0)ODOO0OO0OO0OO0O0O0O0O0000O000000D0ODOOOOOOgd

0000000000000 00000000N00NONDOONDOONooOnad



filter

float

gooooOooOoOoOoOoOOOOOOY OOOOOOOOOLC UODUOUULUoUoo P OO
00000) 0000000000000 000OOICError OOOOOOOO

000 fopen() OOOOmMmodeDO0O0OOOO'Y OOOYY O00O0O0OODOOOOPythond
000oo00o0ooO0o0ooU0oOoO (UooooooOoO)bo0, 00000000 oOOoOoOOoOOOo
000000000000 UnxOOOOOOOOO \w OMachintoslD OOOOQOOO W 0O
WindowsO OOQOQOQOOOO i\’ oboooOobobooooooboooooobooooon
O00O0O0OO0OPythonDOODDOOOOW OQOO0OOOOPythonDOOOOODOODOODOODOOO
O000000OmodeV ODOO0OOODDOOOOOOOOOOOOOOOOOOOOODOOOOD
O000O0Onewlnes OOOOOOOOOOOOOOCOCOOO None(DOOOOOOOOOOO
)OO\ OWwW O\ oboooobooboooboobobooobobooooobonoo

moded 00 0ODOO0O0OOOOODODO Y 0OOOOODOOOOOODOOCOODOOOOODOOODOO
O000000Omoded OO’ OO0O0OODOO0OOODOODO@@MUODOOUOODOODOOODO
00000000000 00000000000000000000000000D00O0O000) O
00000 bufsizeézd DO OOOOODOOO0OOOOOOOOQCOOODODOOOOOOO:00000O
go0oO000 1000000000000 0C0OO000000ODODOOCOD (OOL)ODDODODOO
0000000000000 00000bufsiz2zZO0O00000000O00O00OOOODOOOOOO
obooboobobooboboooboooooooooboooboooboooboOooobooooooooon
00000o0oooooooooooooag 4

fleq)) 0OOODOOOO Python220 00000000000 000000O000 open() OO
000000000000Ofile) O0OOO0OCOOO0O0O0OO

(function, lis)
listOO00CfunctionD 00 0000000000000 OO0OOODOOOONstDO00OO00OOO0
00000000000 0oooO0o0ooDOistb0D000O0O00DO0O0O0DLOoOOo0DoooOOoUOD
OOfunctionD NoneOOUOOOOOUOOOUOOOUOODOODOOOstOOOO0OOOO(@OOOOO)
gogoooobon

function 0 None 0O 0O 0O O O O O filter(function, list) O [item for item in list if
function(item)] O O0O00d0Ofunctiond None O OO [item for item in list if item]
ooooo0

([x)
doooooooobobobbooooooooobooooooooobbooooooooboooooo
godobodoobooobooooudoboob oo oo oobDuoOoooan
O0O00o0oooooO; 000 string.atof( X) 0000000 o0ooooooooooooog
O000doooooooo0ouoooooo0ooooooooooooog (PythonDO O OO
0000)000d0DO0o0Doo000ooo0o0ooooDo0.0 booooo

O0: 0000000000000 CO00OQ0OOO0O NaNOOD InfintyJOOOO0ODOOOOO
coooooooooooooboooobooOoooDooOo0ooOoO coooooobooobobooobooo
gooobobooooobooooooo

getattr  ( object, namE, default])

00000 object 0000000 Onamel 0000000000 OOOOOOOOOOOOOOO
O00000O000000000000O00000O000O0OOOODOOdgetattr(x, 'foobar’)

0 xfoobar O000O00OCOO0OOOOOOOOO0OO0OO0OOOdefautD00000000OOO0O
00000000000000000 AttributeError googooboood

400000 setvbuf() gdboooooooooobooOoOoooooooooooOobOboboOo0oooooooooooOooObobon
00000oOooooooon setvbuf() 00o0oo0o0oo0oo0ooOooOooooyooOooOoUoOOooOooOoooOooooooo
goboo0oo0ooo0o0oo0obOO0o0oboc0o00oboooooo0o0oooooooobooOo0oOooooo



globals ()
ggoooooooobobbbbbbbboooooooboooboobbooooboobbobo
O{@ooo0oooo0ooOooooOoU0ooOOoU0LOOoO0o0ODOO0O0OOO0O0OOOOOOOOOO
O000oooooooo)o

hasattr ( object, namp
00o0b0oooooooooooooooo0oooooooooooooooooog True ODOO
000000 False OO0OOO (DOOOO getattr( object namg DO OOOOOODOOOO
odooooooooooocoooooo)g

hash ( objec)
0o000o0ooooooo(@ooooo)0ooooooooooooOogoooDooooOoOog
dooooooooobbooddododoooooooo oo oooooooooad
0000 (10 1o0000000000000O0O00O)O

help ([object])
0oo0dooooopoooooooo(@obooo0o0oooooDoooo0ogO)yDoooogooo
goooooboodoooooooboobbboboooooooooooooonooobooboooog
godbboooobboobbooobbooobboobobbooubbooobbboooooo
Jdobo0ob0ooooboooobooooboodoobooobDbooobDboOobDbooo
0000000000000 0O00O000O000O000O 2200000000000

hex ( X)
(COO0DOOO0)UODO 01600000000 OODO0ODODO PythonOOODOOODOOOOODO
O0: 0000000000000 0000000000 320000000000hex(-1) O
'Oxffffffff’ 000o0OooooopDoooooooDobDooooooooDoooooon -10
000d0;000000ooooo0000o0oooooooooOoOogogga overflowError
doooooooooood

id ( objec)
0000000 ’'o00’0do0ouooooooD (oobo0)00oD0oooooooOooon
00000 DOO00DO000Oo0o0oDOO00bO00o0D0 ODoooOOooobOOoooOooooOooon 2000
00000000 id) Oo0oDoOOo00ooOOoO00O(UoDOoOoU0DOo:DoOO00DOOO0O0OoOOO
oooooo)

input ([prompt])
eval(raw_input(  promp)) OO DO0O00D: 0000000000000 DOO0OOOODOO
O00!'00000o0ooooooo PpythonDO0ODOOOO0O0ODDODOO; 00000000000
0O O O O SyntaxError goooooooooobobobobbobbobbbobbbbboooooooa
odo0dooDO0oOo@uooU0oo0ooooD0oo0oooooDoooooooooDOooDoooon
ooooooo)

readline DODO0OO0O00000000000OInput() O0O0000000000O0ODODODOOOO
ooao

0000000000000000000000 raw_input() OOOOOOOO0O0O0O0OO0O0O

int ( [x[ radix]])

000000000000000000000000000000O0PythonD0OOOOOO0DOOO
00000DD0OO0O0000000000000000000000000000000000000
00000000000radixDOODODODOODODODOODOOO [2,36]000000000000004
O00O00OradixOOOODOODOOOOOOOOOOOOOOOOOOOO;000000000000
O000radixOODOODOOO0OO0O0OxOOODODOODOOOOTypeError DODO0OD0O0ODOO0O0OOO
000000000000000000000000000000000000000000000



o000 (Oo0oOoOo)booooUoUoOoOoOOCOOOOUOUUOUUOODODOoOoDDODDODOOCODDO
ooo0ooooooOo0opoooOoooboooooobobooOonog

isinstance  ( object, classinfp

00 objectD 00 classinfol D00 O0OOOOOOO@EIUOOO0OOOOOO)O000CCCOOOOO
O0000000000000O0Oclassinfo0 000000000 OOobject0O 00000000
0000000000000 00object0 0000000000000 OODOODODODOOOOOO
0000000000000 O00OOclassinfoO0 000000000000 O0OO0OOOOOO0OOO
go0o000OO0000000O0O0O0OoOooooOoOoOOoOOOOO0OOoOoOoOoOoOoOoOo@EUOoOogn
O000000)00000000Oclassinfol 0000000000000 00O0OOOODOLOO
gobooboooboboboobooboboooboobooboooDoOog TypeError ODOOOODOO
2200000000:000000000000000000DOOOODODODOO

issubclass ( class, classinfp

classO classinfol (OOOOOOO0OOO0)0O0OQOOOOOOOO0OOOOOOOOOOOOOOOO
000000000 OCclasinfo0 0000000000000 0O0O0O0O00OO0O0OODOO0OO classinfo
O000000ODOOo0O0000bODo0o0ooooooOo0n0g TypeError OOO0OOOOO 2.30
ubooobobo:boobooboooobobooboobooobooono

iter (o[, sentine])

000000000000000002000000000000000000000000000
00000200000000000000000000 (_jter_ () 0000)000000C
00 (@O00000000_getitem () OOO0OD0)000C0O0D000000000O0OOOO
0000000000000000000000000000000000 TypeError 0000
0000200000 sentine0 00 0000000000000000000000000000O
0000000000000 0000000C0Onext) OOOCOOo00O0OOOOODOOOCOO
000000 sentineld 00O OO O Stoplteration 00000000000000000000
0000000000 2200000000000

len (9

list

000000000 (M000)000000000000 (00000000000000)0000
0o (QOo)ooo

([sequencé)

sequencél 00000000 OODOOOOOOOOODODODOOOOOsequenc&l 0000000
godoobbbboooobobbbbooooobbbbuddbsequencel OO ODUOOOOOO
sequende] 00000000 OOOOOOOOOOOOOIst(abe’) 0 [a, 'b’, 'c]

000 list(1, 2, 3) 0 [1, 2, 3] ugbooobobobobooboboboobooobon
OO0 DOODOD

locals ()

gboobooboobooboboobobooboboboobooob:-0o0booboboobo
ooobo,obooboobobooobooboobooboboooobooboobooboon

long ( [x[ radix]])

O000O000U0U0OoooooooOOoOUOoOoOoOooOoOoOOCOoOPythonDOODOODOOCODOOO
oboboobobOoooooooooobobobooooooooboooobooboboobooon
0000000000;000 string.atol( X) 000000000 radixOOO int() O0OOOO
obdbooOxoboooboooboooobooboooboooobooboooboooooo
ooobooboobooboboobooooooooooooooooooOoboobooobooobooon
0000 (@oooOD0)00O0O0O0D000000000000O0DODOOOLODDODODO

map( function, list, ..)

10



functiond listO0 0000000000000 0OO0OO00OOOOO0OOOODO0OOO listODO0O0
O0O0OfunctionD 000000000000 000O000O00OOOO0OCODOOOODOOOODOOOO
O00000000;00000000000000000000 NoneOOUOOOOOOfunctiond
NoneOODOOOOOOOODOOODOOOOO,;,0000O0C0CDOO0O0O0DOOOOOOOCOmap()
0000000000000 00000Q0C0OO0OO0O0O0OD0O0O0O000D0OOD0OO0O(@EUuOoOOoo
000000)dlst0000000000000000000;00000000000000

max( s[, args...])

goooO0sO0OO0COOCOOO0O00 (@OoOoOoOoOoOOOCOOO)UODODODDDODODOOCODOOO
cob0loooooo0oOooooOooooboooooboobooOoooboo

min(s[, args...])

00000 sO00000O0OO0OO00 (@MUOOoOODODODODOOOOOD)0DD0DO0DO0ODODDODOODOODODOO
oo0l0o0o0oooo0oooooOooooboooooDoobooooDbono

object ()

0000000000 0o0oooooooOoOOCOCOO0O000O0O00OUUn object() oboooon
oobooboooboobobobobooooooboooooooooooooobooobooobooboOoon
00000 2200000000000

230000000D0:000000DOO0OC0C0O00000o0o0ooOo0o0oooooogoooooo
gooobooo

oct (X)

(DOooU0UO0)oboOo 8UUODOODUUUUCOCODOUOO PythonDOCOOOOOOODO
00: 000000000000 00000D000DO00 32000000000 0oct(-1) O
‘0377777777 OO000O0OO0O0COOOOOOOOOOOOOOOOOOOODOO0OO0O0O 10
O000;0000000000D00C0DO0Q0O0O00O0O0OoO0OooO0oOoooO overflowError
ooooboooooboon

open ( filenam{, mode{, bufsizd])

OoooOofile) 0OD0O0OO

ord (¢)

1000000000000 UnicodeD 00 Ascn00000000000ord(a) 0009700
0 O ord(u'\u2020") 08224 00000000000000000chr) 0O0O0OOOOUnicode
000000 unichr ) 00000

pow( X, y[ z])

x0yDOOOOD;z00000 xO0yOOOOO zO00O0OOO0O0O0O00O0O (pow(x, Y)% zOOO
000000000)00000000000000000000000002000000000
00000000000 0000000000000000000000000000000000
00000000 (OC000)0000000000000;00000000000000000
00000000000000000000000000 10%2 01000000000 100+-2

0001 000000 O0000000C Python2.200000000000Python2.100000
0000000000000 00000000000000000)00000000000000
000000000000zO0OOOOOxO000O y0OOOOOODODOO0O0000yOOOOOOOO
00000000@OO000 Python2.20 00000000 Python2.1000003000000
000000 pow() OOOODO0O0O0O0OOOOCOOO0O00O0OOOOOOOOOOOO0O0O0OOOO
ooooo)

property ( [fgel[, fse{, fdel[, doc] ] ] ] )

000000000 (object DOOOOOOOOO)00OO0OOOOOOOOOOOOO
foetOO0 000000000000 OOOOO fsetDO0OODOO0OO0OOO0OOOOOOOOOOAO(fdel
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oboooboooobooboooobobooobO xoboooboobooooobooo:

class C(object):
def getx(self): return self.
def setx(self, value): self.
def delx(self): del self._ x
X = property(getx, setx, delx, "I'm the X’ property.")

_ X
__x = value

2200000000000

range ( [start,] stod, step])

00000000000 000000000000O0for OOOOOOOOOOOOOOOOOOO
00000000000 Ostep0000000000000D0O0 1000000stat0000000
00000000 0000000000000D0000D0000 [start, start + step start + 2
* step ..] O0000O0step0 0000000000000 stopd 00000 start + i * step
000000000,;step0000000000000DO stopO0O0O0O0OO start + i * stepd 00
000000O0stepD 000000000000 (MOO0O0O0O ValueError 0000000)00
oooooooo:

>>> range(10)

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> range(1, 11)

[1, 2, 3, 4,5, 6, 7, 8 9, 10]
>>> range(0, 30, 5)

[0, 5, 10, 15, 20, 25]

>>> range(0, 10, 3)

[0, 3, 6, 9]

>>> range(0, -10, -1)

[0, -1, -2, -3, -4, -5, -6, -7, -8, -9]
>>> range(0)

1

>>> range(1, 0)

raw_input ([prompt])
Od proomptD 000 00O0O0O0O0O0O0ODOOOOOOOOOOOOOOOOOODODODODODOOOO
000 1000000000000000@OO000O0000)0D00O0eOFOOOOOOOO
EOFError DD 0OODOOODOODOODOOO:

>>> s = raw_input(’--> )

--> Monty Python’s Flying Circus
>>> S

"Monty Python’s Flying Circus"

readline 0000000 OOOOOOOOOINpu() OCOOOOOOOOOOCOOOOOOOOO
goono

reduce ( function, sequent{einitializer])
sequencél D00 0D0DO00O0D0OO0DOOOOOODOOODOOO 20000000 functionO OO
O000000000000000dreduce(labmda x, y:  x+y, [1, 2, 3, 4, 5] O
(((1+2)+3)+4)+5) 0000000000 xODODDODD0OO0000D0D00 yO sequence 000
000000000000 D0000000 intalizerDO000000O0O0O0O0ODOOOOOODOOOO
O00D0D00000000000000000000Uginitializer 000000000 DO Osequencél
gboogboooboobooboobboobooboobooo

reload ( modulg
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O0000000O0OO0OO0O moduleD 0000 OOO0OO0OOOOOOOOOOOOOOOOOOOO
oboboobooboooooooooooboboobooooboboobobOobOobDOoooboobooon
0000000000000 000O0OOoO0O0o0OOPythonDOODODOOOOODOOOOOOOODO
0000000000000 00000000 (moduleD DOO0O0)O0OOOOOO0OOOODODOO

oooooOobooooood:

O0000O0O0000oOoO0o000o00ooOoOo00ooOoDOOoOoOoUOCoDOOoOOonO import O
0000000000000 000ooOoO000o0D0@EUUooOoODOOoO0)DUDOooODODOOOO
00 sys.modules 0000000000000 000O0O00O0OOOOOOOTreload() OO0
O0C0Oimport (OOOOOOOOOOOOCOOOOOOOOOOOOOOOOOODO)OOO
ooooooooooono

gooOo0O0O0OO0OO0U0U0U0U0U0O0D0O00OO0 (CoOoOOoOOoOUUUUUUUOOoO)ooobooo
goboooooooobooooobooboooooobooobooogbooooooooooooooo
uoboooboooboobooboooobooooboooooooooooboooboooboooon
obdoboooooboooooboooboooboooooooOobooobooboooobooboooon
oobooooobooooobooobobooobooboboo0 —00b0bOwy ODOOODOODOO
gooobooboooobooooobooooobobobooooboooobobooboOog

000000000000000000000000000000000000000000000
00000000000000000000000000 sysO__main__ 000 __ builtin_
000000000000000000000000 100000000000000000000
00000000000000000000000000000000

Oooooooog from ...import ... 0000000000D0O0COCOOOOOOOOOOOOO
00000000000 0000OOO reload() OOOOOOOODOOOOOOOOCOOOOCOO
000000000000 0000O00U00O00D0 —000U00O0oOOoUooooUooOfrom OO
O00000ooooooooOooon from OOO0OOO import O0O0OO0O00O0O (modulenamg
gogooboobon

gogbboobooobboobbooobbooobooooobbooobboobbooboo
000o0o00oo0o0oo0o0ooO0o0o0oO0O0O00O0O00D0 —O0O0O0D0ODOOUOODOOOoOo
O000000000o0OoOo0oUooooooooo

repr ( objec)
go0o00o00o0o0o000O0ooooooooooDoOoO0o0o000oooooooO (oooog)o
O00o00O0oo0O00oO0oOO0OoOoO00oOO00OO0O0OO0LOOO0DOoDOOoOOOoOoCoOOOO
O0OO0Oeval) ODOOOOOOOOOOOOOOOOOOOUDOOOOOODOOOOOOOOOO
ooo

round(x[,n])
xgoooboboonObooooooobobooooooubbbonooobbbbboooob bbb o
000000o00o0oooU0Oo0oooOoOoooO 1000000 NnO0bO0O0DOODOOOOOOOOD
0000000000000 0000000000000OO (O0O0O00O0 round(0.5) 0O 1.0
OO0DOOround(-0.5) O -1.0 0DOOOO0)D

setattr  ( object, name, valye
getattr() godobbooooogobbbooooobbooobbooobbboooobbon
0oo0bo0o0oboo0obbooobobboooboooobooooDbobboooboboooo
JooooobooooooobobooooooobooogobobO bbb oooooo
setattr( %, ' foobar, 123) 0O x. foobar = 123 000000

slice  ( [start,] stop{, step])
range( start, stop step 0000000000000 0C0OO0COO0OOOOOOOOOOOOO
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range( star) 000000000000 O0O0O0O0OQO startO0 00 step0 0000 Noned OO
ddooouoobbobobbbbobbbbDb start Ostop OODO step UUUOOOOOOOOOO
000000 (@oo0o0oo)boo0o0oo0o0UoOooOO0o00DOOOOOOoODOOOOOOOD
000;0000000000000 NumericalPythod JO0O0Q0OO0OO0OO0OODOOOOOOOO0O
ggbboooooooobboobooobbooobbuooobboobbooobboobo
OO000goo: ‘alstart:stop:step] "0 ‘a[start:stop, i] ooo

staticmethod  ( function
functionD OO OQOOOOOOOOO

obooobooboobboobooooooobooobbooobooobboOobooboooon
ooo:

class C:
def f(argl, arg2, ...): ...
f = staticmethod(f)

gooooOoO0oO0OO0OO0OO0OO0OO0OOODO (OO Cf))booOoOODODODODDODODODOOODOD (OO
cof)p)uoooooooooooooooooooooooooooooooon

PythonDOOOOOOOOOO Javed C++I000000O00OO0OOOOOOOOOOOOOOO
0000000 classmethod() OO000o0O0000oD 2200000000000

str ([object])
ggbogobooodbboooboboobobbooobbooobboobobooobboobo
000000000 O00repr( objec) DOOOOOstr( objec) DO D eval) ODOOODODOOO
000000000000 0O0000O000O0O0LD; 0000000000000 UOoOoUoOo
00000000000000000O00oo0o0oUooOo"oooooo

sum( sequenc[:: start])
start0 sequencél D 00000000000 0OO0ODOODODOOOstartD00OO0O0O O0ODODO
sequencél 00000 0OO0ODOO0ODOODODOOODDLOOOUDDLOObODOOUODDODOODODbDOODDOO
Ooooooogdrjoin(  sequence O OOsum(range( n), m) O reduce(operator.add,
range( n), m) 000000 2300000000000

super (type[, object-or-typd)
typeOOOOODDODOO0ODDOODODOO0ODDOOOO0DDOOOODDLDOO0ODDLODbODOOUDbDOODbODDOODO
000000000000 000000000nognisinstance( obj, type@ DO OODOOODO
000000000000000000000Oissubclass(  type2 typd 0000 D0O0O00O
O0OO0O0Osuper() COOOODOOOODOOOODOOOO

ubooboobgobobboobooboobooboobobooboobo:

class C(B):
def meth(self, arg):
super(C, self).meth(arg)

2200000000000

tuple ([sequenc})
sequencél D 00000000 O0ODLOOODDLDOOODDOUOOUDDUOODDOOsequencelJ0OOOO
Joobo0oobobd0booobbooobboobobbooobobuooubbobsequencel D OO0
O000000000000000000000000D0 O tuple(abe’) 0 (a, b, '¢)
000 Otuple([d, 2, 3)) 0@, 2 3 000000

type (objec)
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object0 00000000 O0OOOOD 00000000000 OOCOOD types 0000000
000000000000000000000000000000000000000000000
00 () 000000

goo:

>>> jmport types

>>> x = ’abc’

>>> jf type(x) is str: print "It's a string"
It's a string

>>> def f(): pass

>>> if type(f) is types.FunctionType: print "It's a function"
It's a function

0000000000000 00000O0OO isinstance() OoOoooooooo

unichr (1)
UnicodeOOOOOOOOOOiIOO0O0O0O0OO0 1000000 UnicodeDOOOOOOOOOO
OOunichr(97) 0000 vuva 00000000000 UnicodeDOOOOOOord() OOOODO
000000000 [0.65535|0 0 0000000000000 0O0O0OOOODOO ValueError
00000000 2000000000000

unicode ( [objec{, encoding{, errors]]] )
000000000000 0000objectd UnicodeDOOOOOOOOO0OOOO:

OO0 encodingd O/000 errors00000000O00O0COunicode() 0O 8000000O0DOOOOO
0000000000000 OOOODO encodingd codec0000O0O0ODODODODOOencodingd O
0000000000000 000000O00,; 000000000000 000LookupError O
0000000000000 errorsi0000000O;0000000O00ODOO0OODOOOODO
0000000000000 00derrorsO 'strict’ (Coooooo)yooooooooooo
O ValueError 0O0O0OO0OCOOOOOO'ignore’ goboobboouobboobboooobo
00O 'replace’ 000000000 0OU+FFFDOOOOOCOOOOOOOOOODOOOOOOO
OO0O0Ocodecs O0OOOO0OOUOOOOOOOOOOODO

0000000000000 0000O00O0O0Ouwnicode() Ostr) OOOOOOCOOOOOCOO
80000 UDO0O0OUOUnicodel J0DDOOIIDDOOIOIDOUOOODOOODDO objectd Unicodell OO
0000000000000 00000000000000 UnicodeD 00000000000 OO

_unicode () 000000000 0O0ODOOOOOO0OOOunicode() DOOO0OO000O0O00
000000000 UnicodeDOOOD0OOD0OO0OO0O0ODOODOOOOODOOOOODODOO8O000O0OO
O0000000oO0oOooOoOOg (representationN) 0000000000 OOOO0OOOOOOOO
'strict’ 0000 codecdO OO UnicodeDOODOOODOODOO

2000000000000 2200000000:__unicode_ () OOOOOOOOOOOOO

vars ([object])
gogoooboobooooobobobbodooooboobboooooobbbobbbbooooobo
O000o0ooooo0oo0ooooo0 (ooooo _diet . 0OOO0OO0OOCOO)yooooooo
000000O00000o00Oo00O0o0O0OO0O0OO0OO0O0OO0O0DOUOOUOOOLOOOO
000000000:00000000000000000000000000000°

S0000000D0D0D0DO0DON0N0NDN0N0N0NDN0N00N0DO0NO@O00N00ON0N)00000000000
gobo0ooooooooooooooooboooOoooooooboboOoOoooooon
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xrange ( [start,] sto;{, step])

OO0000range() COOOODOOOOOOOODOOOOODOOO *xrange0OOOOO"0OO
gooobboooobbodoodooddoodooooobobobobobobuobbbooo
O0o0oooooooOoOragne() OOOOxrange() OOOOOOOOOOOO (xrange() O
0000o00oo00oooooOo)0oob0ooo00oooooooooooooooooooon
(CooOoOoObreak DOODODOODOOOOOOD)00ODODOOODOODOOOODOODOOOOO
goooooooooo

zip (seql,.)

000000000000000000000000i000000000000000i0000
000000000000 1000000000000000000000 TypeError 0000
000000000000000000000000000000000000000000000
0000000000000 zp() OOO0O0O0O0O0NoneO map() D00000000000OCO
0000010000000000000000000 2000000000000

22 000O00O00ODOOO (Non-essential Built-in Functions)

000000000000 00Q0OO PythonDOODOOOOOOOOOODODOOODOOOOOOOOO
0000000000000000000000000000000000000 PythonDODOOOOO
gboboobOobooboobobooooobooooboooboon

PythonD OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOO
obooobOobo0ooboobooooobooooooon

apply

(function, arg{, keywordg)

OO0 functionD DO O0O0OO00DO0OO00O0O0OOO0 (DODOO0DDOODOOOOOOOOOODOOOOOO
O000000000000)0000000000D0args0 00000000 0OOOODOAO function
000000 args00000O0O0O00OO0O;000000000O0O0O0O0OOOUOOOOOOOOO
keywordd 1 OO OO OO keywordd ] 0000000 D0DO0O00O0ODOOOODOOOODOOOOOO
O0000000000000000000Oapply() 0000000000 function( argy) OO
0000000000000 0O0OOOaepply() 0OODODOOOOOODOOOOOOOOapply() O
function(* args ** keyword} 0000000000 OOOODO “CO000000OOOOOOO
apply() 0DO0O0O0ODOOODOOO apply() OO0OO0OODO0OO0O0OOOO0OOOODO 230000
gogoobobobob bbb bobboooooobbbboooooooboo

buffer ( objec{, offse[, size]])

coerc

intern

OO0 objectd 000000000000 DODO0OOODOOOOOOOODODO objectd (DOOOODOODO
00000000)00000000000C0CO0O0O0O0O0O0DOO0O00000DOOOO0OoOoooOo
000000000000000000 object0DO0O (OO offse) 0000 00O0O0OOOOODO
0000000 objectD D000 (DO0OOO sizeD00O0O0O0OOOODODOO)OOO

e (xY)
ooboobobooboooboooobooobooooboobobooboooobooooboooooboOooon
gooobobooobooboooobooobon

('string)
stringD “O00"00000000000000000D000D000D000000 —000000 string
oboboooooooboooooboobobobooboobDooDoooobobOobobooooobo
O-00000000000D000000D0D0DO00000O0DODODOO@DODOODODOO)00O0O
0000000000000 00000o00oo00oo0ooooooooodPythonD OO0
ubobooooobobobobooboboboboooobobobobooboboboooobo
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oooooooooooooOoooobooo0oooDboOo 230000000000 000DOO0OO
0000 (Python2.20 0000000000000 0)00000000O0O0O0O0O;Iintern() 0od
0000000000 Iintern() booobobooboobooooboobooog

23 00O0OOO

O00000O00oO000ooo00ooO0o0oooO0oUooooOooOOoooooOoooooOOg Python
gboooooobooobooboobooooboboooooobooooooboooooobooooon
0o0o0o00000o0o00ooooon 2200000000000000O0ODOOOOOOOCOCOOO
gboooboooobobooooobooooboooooboon

gobobooooboboooooooooooooobooooooboobooobooooooOobooboobooOoooo

oo oo, bbb uoooooobobon
ooooooodg(¢...' boooD)d00d000U0oDoooOoooooOOprinte OOOOOOODODOO
o0oooooDooooooooooooo(nformationonprint O 000000000 OOOO Python
00000000000 000 PythonDOOODOOOOOOOOOOOOOOOOO)

231 OOOOO

000000000 OO0 while 0000000000000 0OOOOCOOCOOOOOOOOOOO
gbooobooboobboobooobobooboobon:

¢ None

* False

gooooOoOooOOoOOoOOoOOoOOooOoOLOO0 OO O

000000000 0() O O

gooooooooooo ¢ o

« _nonzero_ () OOO _len () O0O0O0OO0OODOO0O0O0OOOOOO00O0OOOOOOO0O0O
0000000000000000000000 bool OO False 0000006

obooobOoobooobooboooobobo0 —O0o0ooobO0obOOoobOobobooobobooooon
000000000000 000000ooO0O000OCOO0O0O00ODUoDOODOO o000 False

000000000 1000 True OO0O0OO0O(@MODOOO0:00000 'or’ OO0 *and’ OOOOOO
O0oooooooooo)o

232 OO0O0OOO

gboboobobooobooboooboobooooboobooobooboooon:

gd gd ud
xor y | xOOOOyOOooooDOoOOO x (1)
xand y | xOOOOxOOOOOOOOy (1)
not x | xOOOO True OOOOOOODO False (2)

000000000000 00000000 PythonDOOOOODOOO0OOODOODOODOO

17



o0:

1) 0000000000000 0000000000000000000000000

(2)'not’ 0000000000000 0O0DOOOOOOONOt a==Db0Onot (a==>h 000000
a==not bOOOOOOOOOOOO

233 00O

ooboooooooobobooooobooooboooobooobooooooooooooooboooOoooDon
(COoOoCoOO0OOOOOOUOUOO)Y) DDDDDDODODOODOOOOOOODOODODO;DDD0OO0X <y <=
z0x <y OO0y <=z0O0OOOODOOOyOOOOOOODODODDODODODOOODODOODOOO (@QOOO
O00000Ox <y0OOOOOOOOOzOOOOOOOO)O

oboooboooooboobooooooo:

0o oo oo
< goooad

<= gd
> gooono

>= oo

== ooo

I= ooooo (1)
<> ooooo (2)
is goooooooooboo

is not ogooooooooobo

ood:

(1) <>000 = 0000000000000 DOC0DODO0O0O0=0000000000000,;=<>000
oooobooooo

boboooobooboboooooboboooooboboobooooboboooooobooboboon
gooooo,0000ooooQoooooOoOoOoOoOooOoOoO0O0o0o0o0o0oOooOoOOoo(@E@UuOoOoOoOogoo
00000000o0oO00000ooooO0oO000oooOoO0) D000 0o@EUoooO0oUOooooOOoo
00)00000000000 2000000000000000000000000C00OODOOO0O0O0O0
boboobouobooooobooboboooooboobooooooboboooooobobooooon
0000000000000 0D00O000O00DODOO0OO<O<=0>000>=000 TypeError 00O
gooo

00000000000 0000000000000 _cecmp_ () 000000000 OOOO0OO0O
uboboodoboo ooboooobooobobooooboooobooboooboooboooobooooboann
PythonD OO OOOOOOOOOOOOOOOOOO

oboooooobO:00b0cobooboobooobobobooooobooboooboooobooobo;ooboooon
gboooboobooboobobbooboboooobobooboobOobooooDbon

00000000000000000 200000000’ 000 ‘notin * 000000000
0o (@oO000)d

234 000

A0000000000DOO0DO0:0D0O0000O0DOO0OO0OO0DO0ODOO0DbOOOOOoODOODOO
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gooooQoQoOOO0O0O0OO0O0O0OUUUUUUUUOOOOO0OO (o DO ODOoOoOoooo)o co
Olong 000000000 0ODO0O0ODOODOO 32000000000000000O0DODODOOOOOO0O
000000000000 COOdouble DOOODOOOOOOOOOOOOOOOOOODOOODOO
oboboobOobooooboooooboobooooobooobooooooboon

00000000000 00000O0O0000 CcOd double DOOOOOOOOOOOOOODO zO
O000O0oOO0ODODODODODODOOOOOOzreal OO0 zimag OOOOOO

gbobogobooobbobboobooboobooboobooboobbbooboobooobad
(1e000DO8IUICOOOIUIOOOL)DOUCOOODODOOOUOOOCOOOODOOOODOOOODOOOD
gooo‘Lrooo‘1rooo00ooooo0oooooooooooo (roooooooooooOon
‘11'01100000000000000)000000O000000000D0o0ooooooooOOooO
00000000000 'j’o00 'y 0000000000000 0000000O00OODO0O00000
gbobooboooobobooooooo

PythonD D OOOOOOODO0OOOODOOO0D0:002000000000000000000000
000000 “00000"00000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
000000000000000000000000070000000 int() Olong() Ofloat) O
000 complex() 0OOO0O000O0O00CO0O0O00O0O0OCOOOO00O00O

O00O0OOUOcomplexdOOOOOCOOOOOOO0OODODODOOODOOOOOOODODDODODOCODOO
goooooO0OO0OOoOOO(@COO0O0O0000000D0000000OC0OOOO;0000D00oOoOoOOo
ooooooooODOOOOOOO0):

og oo oo
X +y xOyOooo
X -y xOyOoodd
X *y xOyOoono
x/ly xOyOdono ()
X %y x [/ yooo (4)
-X xgoooo
+X xOoood
abs( x) xOooooooooo
int( x) xgoooooooo (2)
long( X) x0ooooogo (2)
float(  x) x0OODODDO0OoOoooo
complex( re,im) | 00O red000 mOOODOO mOODOOOODOOOO
c.conjugate() 000 cOOOOOO
divmod( %, V) (x/'y, x%y 000000 3)
pow( X, ) xd yOd
X ** y xO yO

go:

(1) (00000O0)000000000000000000000000000000000000000
000000:00001/20 00 (-1)/20 -101/(-1)0 -10000 (-1)/(-2)0 0000000000
000000000000000000000000000000000000000000

(2 booO0oU00OO0O (COOoDOooOO)0D0D0oOoOOODO0DOCUOOOOOODUODOOOUOOODOOOOO

‘mo0000000o0 [, 21 O [L.0, 2.0] gooooOoooOoO0oboooooooooboooo
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000000000000;00000000000000000math 000000 floor() O
OO0ceil) O0OO0ODODOOOOO

3 J00000O0o0Uob21@*cOoO0OO0O’ODOOoboOobooooo

4 00000DO000C0O0O0ODOOOOODOO0OOOO divmod() O

0000 230000000000000000000Oabs() DOODOOOOOOOOOOOO
oood

gbooobooooooboooon

gbooooobobobooooobobooooobooboooooobooboooooOooboOoboOoooon
000000 20000000000000 (00000000000 ODO0UOOCOODOOOOO
ooooooooODOODOOOOOOOOO)O

2000000000000 oOoDO0U00oDOoOO0OOoOo0ooDooD0oooOooDOooOoOD;Oo0O0 * 7 0
oooooooo0 (000 -)Y00000oooo

oo0o0o0oOoooooOoooooOoOoOoOodoooOooOoOoooooooOooOoOoOo@EWooooooOon
goooooooo)

oo | oo oo
x| y| 000OO0OOxOyD 000

x A y|00000O0x0ydOO0OO0OOOO
X &y|00000O0xO0yd 00O

X« n|xOndOOOOOO 1), (2)
X »n|xOndOOOOOO 1), (3)
~x | x000000

ood:

(1) 0000000000000 ValueError O0OO0ODDODDOO
(2yn00000000000OOOOCOOODODDODOOOOO pow(2, n ODODODODOOOOOOO

3)n0I0O0O0O00ODO0O0OO0O0OUDOOOOOO0OOO pow(2, n OOOODOOOOOOO

235 0O000O0O0OO

2200000000000

PythonD OO ODODODODDOODOOOOOOODODODODODODODODOOOOOOOOOODODDOOODO 20000
oboooboooboooobooobo;bocoboboooboobooooobo0ooboooboobooboobon
obooobOobooobOobooooobooooboobooooboooobooboooooonon

00000000000000o00o0U00000000DU00o00DU0o00D0oOO0OUOoDoOOoUOOoOoOo:
_iter ()

gogbbooobooobtooobobuooobboobboodbbooubbooobboooboo
0000000O000O000O0oOoU0O0oO0O0OO0OoO0OO0OOO0O0OOOUODOOUOoOObOOOOn
000000000000 00U0000U00o0O0UoDO0OU0Oo0o0DUOoOooDUooOOoUooO(@Woo
ggbboooobooobbooobboooboobbooobboooboboobobboobo
0000000000000 0000000) 00000000 Python/CAPIOO OO Pythond O
000000000000 tp_iter OOOOOOOOODOO
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ocoooooOooooooooo0oo 2000o000ooooOooooOoooooOobooooobOooo
0200000 0000000CO00O0DOOO:

_iter__ ()
g0oo0o0o0oOooOoOoOoOoOoOOO0OO0ODOO0U000DO0OO0OOOOODODODODUOUOUOOOOg for DOO
in 0000000000000 000000000000 Python/CAPIDDO OO Pythond OO O
O00o0oooooo tp_iter gooooboooogo

next ()
00000000000000000000000000000000 Stoplteration gogn
0000000000 PythonfCAPIDODODO PythonDOOOOOOOOODODODODO tp_iternext
gogoooboogao

PythonDOODOOOOOOODOOOOOOOOOOOOOO0O0O0O0O0OO0O0O0O0O0OODOOOO0O0O0OOOO
gboogobooboobbooboboboboobooboobooboobooboboobooboobogon
bobooboboobooboooobobooooboobooooooboon

OO00CCOO0O0O0O0000O0O0OoOoOoOOnd next() OOOOO Stoplteration gboooood
gbobooooboobooboooboobobooooooobooooooboboooooooboobobooon
0000000000000 (0000 Python2.3 0000000 Python22 000000000
O0000o0O00oooooooooo)d

Python0 OO OOOOOOO (generator] 000 000000000000 00000000000
0000000000000 jter () OOO0O0OOOOOOOO0O0O0O00000O0O0O0O0COOOOO
_iter_() OOOnex() O000000000000O0OCOOOO0O0O0((DO0000O0O0O0OOOCOO
0000)0000000000

236 000U

ooooobobedO0ODOOOOOO:O0000O00O0ODOODOOOOOOOOOOOOOOOOO
xrangeD O OOOOOOO

00000000 xyzzy O'frobozz® OO0O0D0OO0D00D00D0O0D0O0DOO0O0DO0O0DOO0
0000000D000000000000Pythond 000000000000 2000000000Unicode
000000000000000000wabe Ou'defr 000O0D00OO000OO0O‘w 0000000
000000O0([a b, ¢ OOODOODOOOOODOO0OOOO0O0DOOOOO0OOO0OOOOOa, b,
c000D00000D0000D0000D0000 (000000000000)0000000000000
000D000D0000000000( O0000000000000000000000000000
000000 () 0D00000000000000000000000000

00000000000 PythondDOO0OO0D000000000000000000O00 buffer()
000000D00000000000000000000000000000000000

xrangeD O O0O0O0OO00000000000000000000000000ooooouooooooo
xrange() 0OO0O0O0O0OO0OOxrangeD 0000000000000 O0O0DOOODOOOOOOIN O not in O
min) DOO0Omax() OOO0OO0OOOOCOOO

0000000000000 0O000ooOOoUoOoOoD'in’OO0OO ot in "O000000O0OOOO
000000000+ 000 00000000000000000003

oo000odoooooOo00oUoooOo0o0o0o00ooOoOo0o0oUoUooO (ooUoooooooo
O0000O0) 0000000 s000t000000oo00;n0i000Ojoooon:

0000000000000 000000000000N000N000N0ON0N0ONoONnoonoon
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oo 0o oo
Xin s sO0000xOO0O00OO0O 1000000040 o0 Q)
Xxnotin s |sO00000OxOOOOOOOOODOOOOOO1 Q)
s+t sgggtoon
s* nn*s|sO0O0OOO0OOnOOODOOOO 2)
9] s 000000 iooooo (3)
gi:j] s0i0000jo0o0ooooog (3), (4)
gi:j: K s0i0000j0o0000k000oo0on (3), (5)
len( s sO000d
min( s) sgoooood
max( s) sOooooon

uo:

(1) sOO0O0000 UnicodeD OO0OOO0O0O0OOOO0In OOOpot in OOOOO0OOODOOOOOO
000000000000000 23000 PythonDOOxOOO 10000000 0O Python 2.3
gbooOxoboooooobooooo

(2)n0000O0O0O0COOOOOODOODOODO(ECUOsOOOOOOOCOOODOOO)YOOOOOO
0000000000000 0,;,00000000000C0000000OC0C0ODOOOO Pythond O
oooobooogoboooooobooobobooboooobooooo:

>>> lists = [[]] * 3
>>> |ists

b o m

>>> lists[0].append(3)
>>> |ists
[[31, 31, 31

0000O0O0O0O0lNsts OO0OO0O([) (O0D0O0O0D00000000000O00000)0 30
00000000000 0000000000000000000000000000000000
0000000000000000000000000000000000000000

>>> lists = [[] for i in range(3)]
>>> lists[0].append(3)

>>> lists[1].append(5)

>>> lists[2].append(7)

>>> lists

(131, 8], [7]]

3)ifd00jO00000O0000ODO0O0DOO00O0DODO0OO0ODOUOOOO:len( g + i
OO0 len( 5 + jO0O0OOOCOOOOOO-00O0O00O0OOOOOOODODOOO

4 s0Oi00jO0000000I <= k< jO000C00O0OOOODOKOODOOODOOOOOOOOOO
O000O00i000jOlen( s OOOOOOOOOlen( s DOO0OO0ODOOIDODODOOOOOOO
O00000j00000ooddlen( s) DoCoOoOOiOjoooOoOO00O0O0O0OOOOOOOO
ooono

(5)s0 00000000 K0O00000000<=n<abs(§) O0O0O000C0OOOOOX =i +
mkO0DDO0000000000OO0O0O000000i000jlen( s 000O0O0O0O0Olen( s) OO
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o00O0id0dojooooo0o0oOo*oo(k00000oo)0oo0O0o00oUoOOooDkOoDOoOoOoOgQ
goooboooogooo

ubooaogad

0008000000000 UnicodeDODODODODOOOODOOOODOOOOO:
capitalize 0
gogoobbbboooooobbbboooouoobo

center (width)
widthOOOOUOOUOODOODOOOODODOOOODOoOoOoooooooooooooooa

count (sut{, start[, end]])
000 §statend DO0O000O00 sub00000000O0000000O0O000OO start000
end000000000000D0O00O0ODOOO

decode ( [encodingi, errors]])
codedd 00000000000 encodingl 0000000000000 O0Oencodingd 000000
vobodgbobooobodgboogoodoobooobooobogoodooooonon errorstddon
O00000O00o0ooooooooo 'strict O000O0oo0oO0oooooO valueError O
000000000000000 ignore’ 000 'replace’ oo0oz2200000000000

encode ( [encodini,errors]])
000000000000000000000000000000000000000000000
gbobooboobooboooooboboooboboooobdterrorsi 00000000000
0000O0o0o00oa0 'strict 000000000000000 ValueError 0OO0OO0D0O0O00O0O
OO0oooooo 'ignore’ 000 'replace’ 000 2000000000000

endswith ( suffiy, star, end]])
D00o0DoOosuffixO0O00O0000 True DODOO0ODOOD0OODOO False O0OOD0OOOOO
D0000stat0 000000000 stat0000000000endd000000O0O0OO endd
0o000000

expandtabs ([tabsizd)
0000000000000 D00000o000o0o00oOodOOtabsiz2d OO0 O0OO0OO0OOOOO
0oo8oooooooood

find (sut{,start[,end]])
OO0O0ooOo [statend O sub0D 00000000000 DOO0OO0OO0OO0OOOOOOOOOOO
OO0 statOC 00 end000000O00DO0O0OO0OO0ODOOOOsub000OO0OO0OODOOOODO -1 OO0
agog

index (sut{, start[, end]])
find) OO0O0OO0OO0OOCsubO0OOOOOOOOOO ValueError OOO0OOOO

isalnum ()
000000000000 00bO0bO0O0 10000000000 0O00O0000O00DOO0DOOoDOad
goood

isalpha ()
000000000000 000O0000 100000000000 0DO000000O00DO0oDOOoDOOd
god

isdigit ()
goboboodoooooboooooobodoooobooooooobooo
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islower ()
0oooo0oobooooooooboooobooooonbo 1000000 oooooboooooon
ooo0oo0oooOoOOo0o0on

isspace ()
00000000000000000 10000000000000000000000000gn
aoo

istitle 0
000000000000 0000000D0 10000000000 0DO00000DO00o00ooDoOooDOd
Joooo0o0oboooboobobooobooobbooboboooDbooobboooDboooo
godooooboboooooobooon

isupper ()
00o0o0o000obOo0ooooooooobo0obOooooonbD 10000000000 oooooon
goooooboooogo

join ('seq
U0 seqO0OO0O00O0ObO0O0OO0OObOOO0ODbDODOUOO0DDODODUOUODODbDUOUOUODODDbDbODOUObDbDOO
goooboooooobooooooboo

ljust (width)
widthOOOOOOOOOOO0O0000000000000000000000000widthd len( s)
0oooobobooooooboobobooooo

lower ()
ggoobboboboooooobobobobbouoooo

Istrip ([chars])
000000000000000000000000000chars0000000 NonedOOOdOO
O00000000O0OcharsDO000O0O0000OO NoneOOOOOOcharsOOOOOOOoOoOQd
00000;000000000000000000000000 charssOO00OO0O0ODOOODOOO
2220 0000000:00 charsO0O0OO0OO0OOO

replace (old, nevs[, count])
O0000o0oooogdnDodOdonoooodnewd DOODOOOODOOOOOOOOO count
00000000 0DO00oOodO countUd oldODOOOOOOOO

rfind  ( sub[,start[,end] ] )
0000000 [statend O subOD 0000000000000 000000O00O0O0OO0OOO
OO0 start000 end00000000O0D0DOOOOOOOOsub00000O0ODOOO-1 000
ooo

rindex ( sut{, start[, end]])
find) 0O00000Osub00O0OOOOOOOOO ValueError OOOO0OOOO

rjust (width)
width OO OOOOO0OO0OO00O00O00O00000000000000000000widthO len( 9)
000000000O0O00ooooooooo

rstrip ([chars])
000000000000 000D00000D000000O0charsO00000O0O0 NoneOOOOO
O00000000O0OcharsOO00O0OO0O000OO NoneOOOOOOcharsOOOOoOOooQnQ
00000,;,000000000000000000000000 charsOOOO0OO0OO0OOOOOOO
22200000000:00 charsDO000OCOOOOO

split  ([sep[,maxsplig ])
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sep000000C0O0O000O0ODOO00OCU0ODO0ODOO0UOOCODOOOOODOODODN maxsplit
000000000000 maxsplitO0 0000000000 0sep0 000000000 NoneO
uoooboooobooboooooboooooo

splitlines ( [keepend];)
000000000000000000000000000Okeepend8l 000000000 0OOO
oo oooobooooooobooooooog

startswith  ( prefix[, start[, end] ])
0000000 prefixD0OODOOO00O True 0000000000000 False OD0O000O0OO
00000 start00000000C0O0 start0000000000end0 000000000 endO
ugoodgboood

strip ([chars])
00000000000 00000000000000O00DO0OO00dOcharsOO0O0OO0OO None
00000000 00ooooOdcharssDO000O0O0O00O NonedOOOOOcharsDOOdO0d
O0000o0o00oD;0000000000000000000000 charsOOO0OOOODOOOO
00 22200000000:00 charsO0O0O0O0000O0O

swapcase ()
gooobobbooooobobbbooooooboboooooobooboo

title ()
O00o00oo0ooooooooooo:0o00booooooobooboooboooooooooaon
gooooooooooooo

translate (table[, deletechari)
00000000000000000000 deletechars1 0000000000000 OO0OOO
O000000000000000 table0000O00O000000O00O0O0O000OO00OOO 25600
ooooooooooooo

Unicodell 0 0 0 0 0O OO O Otranslate() 00000000000 deletecharsi 00O O0OO0O
goooooodobobooboodobooooobooooooboooooobono sbogo
0000000000000 00 Unicoded (ordinal)C O Unicoded OUnicoded O O OO OO None
000000000000 0000DO0D0000000000O00000DOO0O0O00DOO0None O
JodobooooboooooboobooboooobooobooooobOooooboooboooo
0000 codecd codecs 00 OD0DOODOOOOOOOOODO (D0ODO encodings.cpl251 O
goooooooo

upper ()
go0O0O0O0O0O0oO0oOoOooooooooooooo
zfill  (width)

0000000000000 O0OO0OOwWdthOOOOOOOOwidthO len( s) 0000000000
ooo0o0O000000O0 22200000000000

gboooboooobooo

O00O000 UnicodeDOOOOOODODODOOOD:%000 (000O0)00D0O0O000O0O0000O0O00OO
000000000000 O0ODOO0oO0o0oO0OO0OoOoO0o0oOdformat %values(formatd OO 0O O OO Unicode
OO00O0oo)oooodformatD 0 %0 0000 valuesDOOODO0O0O0OO0OODOOOOOOOOOO
0000000 CcOooOoOogg sprintf() OO0D0O000O0formatd UnicodeD O ODOODOOOOOOO
00 %s000000 UnicodeDOOODOOOO0OOOO0OOO0OO0DOODOOO UnicodeDOOOOOOOO
ggdd
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foomat0 D0 0000000000 COOOvaluesDO0O0OO0O0OO0OOO0OO00OOOOOOOOOOOOOO
‘00000000valuesD0000000000000000000000O0O0OO0OOOOOOOOOOO
gboboobobooobooboooobooooobooo

oooooo0oob 20000000000 O0DOO0O0O0ODOO0O0ODODOO00ODOOOO0OObOO0n
ooooooooooon:

1.00000000000000000 ‘%0
200000 (00000)0 00000000000000000 (000 (someone) ) O
3.00000(00000)0000000000000ooonn

4. 0000O0O0O0OOO (CooQooL).*»(boboogo)Uoooooooooooooon valuesO
ooboobobooboobooooooooboobooobooboooboogoooooooboooboooon
ubooobooooboboooooboog

5. 00 (@oooOo)p.'(boo)oioooooooooooooo*(Dbooooo)ooooo
gobooooooboooobooobooobooobobooboboooooboooboooboooboooo
oooobooood

6. 000000 (00000)0

7.0000

%0 00000000000000 @ ooo0o00oooooUoL)Dooooooooooooooo
ocooooo0oooo0opoooooooooD'%woooooooooOooooOooooOoOooDooOooo
boboooooboboooooboooboobobooooobooooobooboooon:

>>> print '%(language)s has %(#)03d quote types.” % \
{language’: "Python", "#" 2}
Python has 002 quote types.

gooOoOo*0d0ooOo0o00oooOo0o0oUooooOoO *UoooDOooUUoboooDOooOOoo

ooooooooo)
gbooobooobooobgooog:

goo | g0

‘# 00000 (oooooooo)“ODooo"oooooo

‘0’ gbooooboobooooobooooboobooon

- goooooOoOoOoOoOoOOO (0ODO0ODODOOUoOoDOoDODO'CODOoOoOoooO)O

f (ODODOO0)DDODDODOO0OD0OO0O0OO0O0O0000000000000N000N0N0D(@UOD0D0D0D0D0D0D0DOOOoO0Og
‘+ gooooooooo (00O -)y0OoOoOoOo DOOO"ODOOoOoOoOoOoOoOoO)O

00000000ooO0OhO 1 OOOD0 LOOODOOODOOCOOOOPythonDOOOOOODDOODOO
goo

uooobooboooog:

‘000000000000 0000000000000000000000000000000000000000 valuesd O
oobooooooogd
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oo | oo oo
‘d’ O00ooo 100044

‘i" | 00001100000

‘o’ | 00008000 Q)
‘u’ Oo0ooo 10000

‘x’ | 00001600 (0O0O)d 2)
‘X | 00001600 (0D0O0)O (2)
‘e’ | 00000000000 ((@OO).

‘E O0ooooooooo (@on).

“fr 100000oodo

‘F | 1000000000

‘g’ |0000-400000000000000 'e" 0000000000 0000

‘G 0000 -400000000000000 ‘*EO0000O0OO0OODOO '*FPOo0Ood

‘c’ |00000(@000000000000000DODOOOO)O

‘r’ | 000 (pythonOOOCOOODO repr() OOCOOODO)O 3)
‘s’ | 000 (pythonDODOODODOO str() OOD0OOO)O (4)
‘% 000000odoodooonooooonD ‘%90D0o0on

go:

(1) 0000000000000 0000000000D (0)UOODDOODOODODOOODODOOOOOO
uboooboooobooboooogo

(2 00000000 0DOO0O000DOO0ODOO0O00000DODO0000ODO0000O0ODO000ODODOO0O0O0
O0'0x 0OO0OO0'0OX (C0OO0O00O0poO0O0'x O'XoOoooooo)oooooooo

(3) %rO000 Python2.00 00000000

(4 000000000000000 unicode DOOOQOOOQOOOOCOOOO unicode OODDODOO

PythonDOODOOOOOOOOOODOOOOOO%sSOO000O0ON O0OOOOOCOCODOOOOOO
ooooo

00000000000000000005S500000000000;0000 1e25000000 %fO
00000 %0 00000000 ¥Y0ooo0o0o0o0oooo0oo0o0o0oo0

O000D00OD0ODODOD0OD0OO0OOOOOO sting OOOre.000000OOODOO

XRange O

xrangeUOUOOOOOODODODOOOOOOOOOOOOOOOOO0OO0OOxrangel 0000 O xrangel
oboboooobobooboooooboboooooobobooooooobobooboooooboobooon
gbobooobooboooobobobooobooboo

XRangeD OO OOO0O0OOOOOOOODOOOOOODOOOOODOODOOOOOODOlen) COOO
gbooobooooooo

gooooooo

gbobooooboboobooobOoboooooooboobooooooboobooooooobooooon
gooo(@oOOO0ooO0o00O0)00ooo00ooooOoOooOoOoOOOODOOOOOOOOOOOooo

0 QgpoU00D0000000000000000000000000N00D000000000000N0D00O0ooooooon
goodoodooooooooooooooooooooooOoOoOOOOOOOODOOOOODO0O0O0O0000000O0O0O0000
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0000000C0C0O0C000:000000000000000000000000000000000C
0000000C000000C0000000000000000000 (000 xO00O00O0OOOOooOoOo
ooo):

oo oo oo
Ji] = x s000sOxO00D00000
girj] =t s0id0j0000000Dt0000Doon
del di:j] Ji:jl] =[] 00000
qgirjikl =t dgi:j;kl 0000to000OoOOO @)
del i:j: K] 00000 §i:j:k D000ooono
s.append( X) glen( 9)len( 9] =[ X OOOOO (2)
sextend( X) dlen( selen( 9] = xO0O0O0OO 3)
s.count(  X) Ji] == xO0OOioOoOoOoOooOoOOo
sindex( X[, i[, j]]) |dK == x00i <= k< |j00000D0KkOOODODO ()
sinsert( i, X) i >= 00000 4di:i] =[ X 00000 (5)
s.pop( [i]) x = di]; del di]; return xdoooo (6)
sremove( X) del dsindex( x)] OCOOOO 4)
s.reverse() sO0o0oooooooon @)
s.sort( [cmpfunc:Noné) s0ooooooood (7), (8), (9), (10)

Notes:

(1)toooooooooooooooooooooooooo

(2 0000 PythonD COOO0ODO0ODODOOOOOOOOODOOOOOOOOOOODOOOOOOOOO
00000000000 Python1.4000000Python2.00 00000000000 0OCO0OOODO
oood

3 xO0ODUDUDD0DOOO0D0D0DO0O0O0ODO0O0DO0O0O0O00OODextend() 0OOOO0OO0OOCOOOOOODOO
boboobooooboobooooboobooogooboao

(4 xOsOODOODODODODODDODOO ValueError ODOOCOCOOUOO0OO0OOOOOOOOOOOOOOOO
000000000 Index() 0OO000OO0OOOOOOOOCOOOOOOOOOOOODOOOOOO
oboobobooooooooooooboooooooobooooobooobooboobooboooo
00000000000 2300000000:0000index() OOOOOOOQOCODOOOOO
gbooobooooboooobooooo

(5) insert() gbooooboooboooboobooobooboobooobooboobooboooono
ooooooboooOooooooooooOoOooooOboOooooobOboOoOooooboooOooooond
O000Db02300000000:0000000O0OC00 oOOO0ObODOOOODO

b)) boOoO0ooDOoUoOoOoOoOoUooOoOooO

(6) pop() UOIOIOOOOOOODOODOODODOODODOOOOOOOCOCOOUOOOOOOOOIOOOO
-l Jo00o00ogobooooboobooooobobooooobooo

(7)sort) OODO reverse() OOO0OOOCOODO0O0OOCOO0O0OOCOOO0OOCOOO0O0OCOOO
000000000000 000000000000000000000000000000000
00000000000000000000000

28



(8 sort() O0OO0DO0OOODOOOODOODDOOOOOOOOOOOOOOOOOOOOOOO (listitems)
0000000000000 0ob0o000o0o0ob000o0o0obLOO0oDoOo0o0oLDo0ooooDOoooDOoonDo
J0dd0d0d0d00o0o0ooooooobOoObooOo0o0o0000000o0ooOoOoOooooooooon
o0,

0000000000000 0000o00000U0OOoO0O0o0DU0D0OOoOO0OOoDoDUUOoOoo
sort) OOOOOOsort() OOOreverse() 0000DOOODOOOOOOOOODOODOO
ONoneOOUODOOOOODOOOOOO sort() 0OO0O0ODOOOOOOD2300000000:
NoneOOOOOOvarcmpfund DOO0O0O000O0OO0O0OOOOOOOOOOO

sort) OOOOO0Oecmpfund 0000000000000 O0OODOOOOOOOOOO 20000
oooboooobooboooobon

def mycmp(a, b):
return cmp(a[l], b[1])

mylist.sort(mycmp)

gbobobooooooboboboboboooobobobooooboboboooooobo
goo

tmplist = [(x[1], x) for x in mylist]
tmplist.sort()
mylist = [x for (key, Xx) in tmplist]

(9 sortf) 0DO00DOODODOOOOOOOOOOODOOOOOOOOOOOO (oODDOODOOOOO
000000000000 000000000000000000O0000O000DOO)oPythonO
cOOoOOOPython220 000000000000 CCOOOOOOOPython2.33 COOOOOO
sort) O0O00OO00OOO0OOOOOOOOOO PythonDOOOOOOOOOOOOOODDODOOO
gbogbooboboobooboobooobon

(100 000oU000O0OOUOU0O0OOOOU0O0OODOUOUO0OOCOOU00OODOOUODOOUOUODOOOUODODO
ooo

Python2.31 COOODODO0OOOOO0O0OOODOOOOOOO0OOOODOOOOOODODOOOOOOd
000000000 ValueError OOOO0O0OOODO

237 0O0O0OO

mappingd 0000 00000000000000000000000000000DODODODO0O0O0O0DO
O00000000oOooO0oooooooOoOoO0OOOdictonaryd DO000O0COOODOOOOOOOO
go0o00000o0ooooU0oooOoOoO0o0o0o0oUUUOoOoDOOoUooooOooODOoO0 (mOoOoOO
0000000000000000000000)0000000O0ODOD000D0000OOODOOO0O0OO0
000:000000000000000O00@ECOD 1010 O0OO0OO)YUDOOOOODOOOOOO
obooobOoboooobooooooboooo

000 key valueDOOOODOOOOODOODOODOOOODOOOODOODOOOOODOO:
{jack’: 4098, ’'sjoerd: 4127} 00 0{4098: ‘jack’, 4127: ’sjoerd’} ooo
0000000000000 0ooo00(@MoO0Ubad000 bOODDOOOODKOODOOD vOoOO xO
ocoooooooooo):
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oo

oo od
len( a) addoooooo
a[ K] 00 kOOOadOODOO
akl = v akl OvOoooooo
del a[ kK] alO aklooooooO
a.clear() add00OO00OOooooooono
a.copy() al (D0)ooooo
a.has_key( k) all00 kOOOO True O0OOOOO0ODOO False OO
kin a ahas kel OO O OO
k not in a not ahas kel) 0O OO DO
a.items() ald0d00 (keyvalug 000000000000
akeys() al000000000000000
a.update( b) for k in b.keys(): ak] = blK]
afromkeys( sed, value]) | seq0 000000000 valueDODOODOO0O0D000000000
a.values() al0000000ooooooDoo
a.get( k[, x]) a[ K] ifk in a,elsex
asetdefaultt k[, x]) |a[Kkl ifk in a, elsex (also setting it)
a.pop( k[, x]) a[ K] if k in a, elsex (and remove k)
a.popitem() 000 (keyvalue OO ODOOOOOOOO
a.iteritems() (keyvalue DO O ODDOOOCOOOOOOOOO
a.iterkeys() Joooobobboooooooobooooo
a.itervalues() Oo00ooooooooooooooooon

go:

() kOODOOOO0O0OO0O0O0O0O00 KeyError 0000000
(2) 2200000000000

(3) 00000000000 D00D0000D0000D0000000000000 items() O keys() O
values() O iteritems() O iterkeys() 0 anditervalues() ooooooOoooooo
00000000000 0o0oD0oOo0OO(value key OOOO zip) OOOO: ‘pairs =
zip( a.values(), akeys()) '0000000CO0OO0OOOOOOINterkeys() oono iter-
values() OO00oo0oDooooooooooooono: ‘pars = zip( adtervalues(),
a.iterkeys()) 'O pairs J0O0O0O0O0O00O0O0O0OOOOODOOOOODOODOOOOOO ‘pairs
= [(v, k) for (k, v) in a.iteritems()] 'oog

4 kODDOODODODODODOOODOOODODODOODODODODOO xOOODDODOOxOOOOooooO;,x0ooooo
000000 kOODODO0DOO0O0O0000 NoneOOOOOQOO

(5) setdefault() Oget) 0O0D0DDOOO0OKkOOOOOOOODOOOXxOOOOOOOOOOOO
kD0ODOODODOOOOOOO0O0O0Oo

(6) popitem() COUOOOCOOOOOOOCOODOOOOODOCOUOOOOOODOOOOCOCODOOOOO
oooo

(7) fromkeys() COOOOOCOODOOOOOCOOOOCOOvalueDOOOODOOO NoneOOO 2.30
ooooboooooo

(8) pop() 00OODCOOODODDODOODOOOOOODOONONOOOODOOODO KeyError OO0O0O0OO0O
2300000000000
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238 0O00O0OO0OOOOO

0000000000 OCOstdio OD0OO0OOOOOOOOOODOOOO2A0000000O0"0O0
gooooooooooOoOOOOOO fie() oooooooooooogi

O000000O00DoOoOD0Oos.popen() 0O os.fdopen() 0000000000000 makefile()
gooobbobbooooobobbbooooubobbboouooobobobo

0000000 yooooo0oO0oDoo0oOooOOOoO IoError OOUOODDOOODODOOODDOOODOO
seek() ODOODOUDOOOOUOOOOOOOOOOOOOODOOOOOOOOOODODOOOOODOOOOO
obooobOoo0oobooboooobooooobOoobooobooboooooboooooon

obooobOobooooboooon:

close ()
ggoddogooobobbbobbobbbbbooodooooguoobbboboboboobbbobo
0000000000 00000000000000O0000000 Valueerror OOOOOOO
close 00O00O0OOO0OOOOOOOOOOO

flush ()
stdio O fflush() gogbobobooboooobboobbooooobooooboboooboboo
gooobbbooooobbbobood

fileno ()
odod0ooooooooooooooooooyooooooooDoUooOooooooO “Oo0o
0000000000000 00000D0000fentt OOOOODO os.read() googogo
oo b bbb oo oo:-bbuoo
gogbboobooobbooboooobooobbooobboobooobooobboooO
goooo

isatty ()
00000 ty(O0OO0O00O0)DOD0OD0O0OO0O00000O0DOOO True DOODOOODDOOO False
gogoboobb:b0bbdodubbbooobobbboodob bbb bbooooo
O000oo0o0oooooOoooooooo

next ()
0000000000000 00000D00U0ooooUooOiter( f) 0O foO0O0DOOOOOO
oo)fooooOdofor OOO (OO for line in f: print line )Ooooooooo

00000000000 0C0OOnext() OOOOOOOOOOOOOOOOOOOOOOOOOO
00000000000 eoF0 0000000 Stoplteration oobooooobooOooooonon
0000 for OO0 (OO0 O0DO00O0O0O0OO)0OOOODOOOODOOOOONext) OOOOO
0000000000000000000000000000000000 0O (readline() god
0)000O0000O00OO0OOnext() 0OOOOOOOOOOOOOOOOOOOOOOOOSseek()
obooobobooobooboooooboboooboobooooobooooboobooog

2300000000000

read([size])
000 size0000000O0000000ODODO (sizeD000000000 €EOFOOOOOOOOO
O00000000000)sizeD 0000000000000 0O0EOFOOOOOOODOOOOODO
00000000000000000000000000000000000000D000 eorFO
0000000000000000000(0O0000000000000000 eoF00000O0
000000000000000000000000)00000000size00000000O0O
O0000000000000000 CcOOfread) 0 1000000000O00O0OOOOOO

file) 0O Python2.200000000000000000000000000 open() O fle) DOOOOO0
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0000000000000 0O0COO0O0OD0OOsize0000000O0O0OOCOOODODOOOOOOO0O
gooobooogoboooobooboooooboooooboo

readline ([size])
0000000000000000000000000000000000 0000000000
00000000000000000000000000)000 sizeD00000O00O0OOOOO
(0D0ooO0oo00)000oO0000O000O000O000000O000O000O00000000
00000000000000000 eoFr0000000 00 OD0O0O0O: stdio O fgets() O
0000o0oo0o0oooo (o )0oooo0o0oooo000o0o00o0oO0o0o0ooO00oon

readlines ([sizehint])
readline() dboooodgbodooobodbdibeorbdbooogodooooobdoonod
00000 sizehintDOOODOOO0OOOEOFO0OO0OODOOODODOOOODOOOOD sizehintd
00000000 ([@O00000000000000000)00000000000000000
0000000000000000000sizehintDO000000000000000O0O000OO0O
ugoooboooogodno

xreadlines ()
ooooggd iter(f 00o0d0oOooooo 2100000000000 ODOO0O 23000
O0oooooooo oogo for line in file ooooooooo

seek ( offse[, whencd)

stdio O fseek() OO0O0OO0OOO0OO0O0OO0OCOOO0OOOOO0OO0OOOwhence 00000000000
o000 o(@OoOoO0O00)0O0;,00000000 1(O0O0O0000O0O00000OD0 seekdO)0O
0020 000000000000 seekd0)0000000000000D0O0O0O0OOO0OOO
(CO0'a OO0O0'a+ )0000000000D000O0DOO0O0DO seek() OOOOO0DOO
00000000000 000000000000000000000 (' )O0OO0O0O0O0O000O0
0000000000000 00O0000O000O0O0OO00n (et )OOODODDOODODOOOODO
000000000000000000 (' )0000000tel() DOOOO0O0OO0O0O0O0O0OO
000000000000000D00000000000000D0000000

O0000000000D0D0ODO seek0O0O0O0OO0OOOOOOO0OOOOOOO

tell ()
stdio O ftell() gobooooooboooooooooo

truncate ([size])
0000000000000000000D000 sizeD00000D00O0O0OO0DO (ODODO)000OO
boooooooboooooooboooooooooooocbOoOoboOoOoOoOoooooobOoOooOooOboOoOad
oodooooboogbogbbogboodgoooooodgoodgooogoogoogoodgon
obodobooboooobooboobooooboobooooob:booo0obooboooboOoDn
ooodoooooooooboobooooooooooobooooooooooooooooogd
000000000000000000000: Windows,0D OO UNIXx OO

write ( str)
0000000000000 00000000000o0o0o0o0o0o0o0ooooona flush() ugd
Oclose() 0OO0O0OOOCOOOOOOOOOODOOOOOOOOOOOOODOOOOOOODO

writelines ( sequence
ubobooooobobooboobobobobooobobDoobo0oboboboooobobobo
00000000oooooooooooooooooooooooDooooooDoooO@oooo
O readlines() O00D0OO0oOOoOOoOOoOOoOOoOODDO;writelines() O000000OD0OD0O0ODODODOD)

Popgpooo00000DO0000000 eoF000000000D0000000000000000000000000000
ooooooooo(@Oo0oOooooo)0 (o0oOooO0oDOo00O0OOo0O0DOo0O0DO0O0ODDO0OOO0DO0OOOOO0OO
0ooo0)bo0oooooooooon
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0000000000000 0O0O0000ooooooooggooao filereadline() ooooooon
00000 readline() gooobooboooboobooooboooo

gooooooooooooobooooboooboooobooooogoobboooobDooooboooboo
obooboobooboboobooboooboooboboobooooooooooooboooobooooaon

closed
00000000000000000000000000000000000000000 ; close()
gooooooooooooobooooooLoooUoobobOoobooboobooboooboooooooo

encoding

0000000000000 O0O0000O0000OOUnicode0 0000000 OOO0OOOOOOO
UnicodeOOOOOOOO0OOUOOOOOOOOO0OO0OOOOUOOOOUOOOOOUOOOUOOOOO
00000000 00oooo000ooOoo000ooDoDo00oDoOoDo0o0DooDo0Oo(@oOooOoOoo
Oo00o0oooo000ooDooO00ooo0o0ooooOooooo)0ooooooOoOoooooOog
0000000000000 0000000O000000O0000O00O0OO0OnO None0Ooo
000000000000 UnicodeDOOODOOUOOOOOOUOOOUOOOODOOOUOOOUOOOODO
goood

2300000000000

mode
Oooogoyoooooooonooooooodddopen() 0000000000 O0O0OOO mode
Ogoooooooooooooobooboooooboooobooboooooooboobooooooono
ooooono

name
00000000000 open() DOODOODODOOOOODODOOOOODODOOODODODOOOOOO
ooooooooooooobOoboooOoooooDObbO0bD'<.> ’O00000O0ODDOOOO
oboooboooobooboooobooooboobooooobooooobooboooonog

newlines
PythonO O 0O O 0O O O O O -with-universal-newlines ooopoooooooooooooo
00@oo0o0o0ooOo0ooo0o0oo0o0o0o00ooOO0o0ooOoooooOoUoOoDoOOoo
000000000 0000U0000oO0U0Oo0U00O00OO0DOO0DUOOOUOOoUOoUOoOOon
Oo0'w O'W OWWn ONone(UOOODUOOOOODOOOOOmMOODOOOOOOOOO
gogbobooobobtboooboboboooobooobuooobbooubbooobnbbooob o
0000000000000 0O00000000000O0DO0000000O0000O0 NoneO OO

softspace

print 0000000000000 0000000000000000000000O0O0OO0O0OO0
000000000000 0000000000000000000000000000 softspace
0000000000000 00oDoo000ooo00ooo00o0DoooooooOn Pythond O
00000000000000000000000000 (0000000000000 00000
0000000000000000);CO00000000000oooong softspace 0000
00000000000 000: 00000 print OOOOOOOO0ODOOOOOOOOPprint O
00000000000000000000000000000

239 0000000

oooooooooooooooooooobooooooooooooooobObO0oDoOoooD 100D 2
oboooboooooboooood
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oooono

gbooboobodoboooobobobobobdobdob:-mnamel J0O00O0 mOOOO0400O0OOOname
UmObOOoOOooOOooboobooobooboboooboobooobboooboboobobooboobooboon
OO@mport OOO0OOOOOCOOOQOOOOOOCOOOOOCOODOOO;import food fooll OO
gooooooooOoOoOoOOOOOOOOOOOOOOOODOUOOO fooDDOOOOO (oO)O
goooooooOoODODODOOOO)

000000000000 00 _dict 00000O0OO00OOOO0OOOOO0OODOODOOOOOOOO0
000000000000 0000000O0O0000O00O0DO00O0O000OO0 dict. OOO0OO

000000000000 (m__dict_[a] = 1 0000 ma 0100000000000000
m_dict__={ 0O00000000O0O)O
00000000000000000000CO<module ’sys’ (built-in)> ooo0o0O0O0o0oo

O000O0O00D00000000d0 <module 'os’ from ’fusr/local/lib/python2.3/0s.pyc’>
goooooo

uboooboooobooboooon

O00000000PythonDOOOODOOOOOOO 30000 7000000000

go

go0o00000O0O0O0O0O000000O00O0O0OOOOOOOOOODODODODODOOOO0O0OOOODOD
Ooooogo: fung argument-lisy .

Oo0o0ooooooooooob 2000:00000000DO00000000O0O0DOOOOOOOOO
(boooooO0)00O0O0O0O0O000O0OD0O0O0O0O000000000000O000OOOoOgo

0000000020 00000000000000000O:f.func_code OOO0OOOOOOOOO
0O (Doooo)oooo f.func_globals 0000000000000 o0DoDoDooooooDooD (FOo
ooooOoOoOoOoOOO0OO0OOmMOOOOOOm__dict_ OOOOO)OD

gbobooooboooobooboooooobobooooobobooobooobooboooooooboon
gbooooobooboboooooboooooooooboobobooooboboooooobooboooon
gooooooboooboooooboobooooooboooobooooboboboooobobooboooo
gbobooboboobooboooobobooooboobooooooboon

O00ooOooooooooo f.__dict (f.func_dict O000o0O00oo0oo)boooooooo
000000000000oQoOoO0O0O0o00O0oOooOoooOo0_diet_ OO0 func_dict OOOO0O
gooooboooobobooooobooooboboooob0oboooobobooboobOoboooon

oood

gooooooofopoooo00oOooU00oOooU00ooo000oooUOooOoOUOooOoO: (oooo
append() 0000)0D0000000O0O00O0OO0OODOOOOOOOOOOOOOOOOOOOOOOO
gboooboooobooboooobooon

0000000000000 0O000000 20000000000000000000: mim_self

000000000000 ooooOoOmim_func O00000O0O0OO0O0OOO0OOOOOOM arg-1, arg-2
.., arg-n) 0000000mim_func( mim_self, arg-1, arg-2, ..., arg-n) 0O0OOO0OOO
oooooo

obooooobooooobooboobooobooboooobooboooobooboooboobooobooon
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oboobooobOooboooboooobooo oooboboooboooboooboobooobooooon
O00im_self OO0 NoneOOODODOOOODOOOOOself O000O00ODOODOOOODOOOOO
0000000000000 00OOOOself OOOOOOOOOOODOOO (@QUODO)ODODDODOOO
OO0000O0000000D0O0000 TypeError OO0ODOOODO

oboobooooobOobooooboobooboboooooooobOoboOoboobooooooboooboon
0000000000000 0000 (methdim_func )OOO0O0O0O0O000O0O00O0O0O0ODOOOOO
oooooooOooooObo0ooooooooobbo0oooooOboooooooOon0n TypeError OOD
boooboooobobooobooboooobooooboOobooooobooonog:

class C:
def method(self):
pass

c=C(
c.method.im_func.whoami = 'my name is ¢’

Oo00oO0oo0oO0O0O0O0O0O0O0OO0ODODOOOOOO PythonDOOODODODODOOOOODOOODODODOO

oooobooooo

0000000000000 00000O0 “Co0000oooOor’PythonD0O00O0OCODODOOOOO
gbobooboobooboboobooboobooboobooboobooobbobobooobooboobogon
0000000000000 000D0O0000O000O0O0OO00On compile() COOOOOOOOOOOO
00000 func_code ODOOODOOOOOOOODODODODOO

0000000000 exec OO0OOCOOOOeval) 0O (COOO0OODODOCOOOOO)DODOOO
gboocoboobooooboobooboobobooooo

0000 PythonDOOODODOOOODODO0DODODDODOODODODO

ugbooaodad

0000000000000 0000000000O00000000OOODODODODODDO type() OOOO
uioboooooooobooooboooboooboobooobooobo types DUOODOODOOODOO
oooobooooooon

00 <type 'int’> ubooooboooogo

gooooooo

boboooobobooboooooboboooooobooboooobooboobooooobobooooon
go0oOoOOoOOOOOOODODODOOODOOONone(DOOOO)ODDDOOOODOOOOO

NoneOODOOOOODOO

oooobooogn

00000000000 00ooOooOoOogoooOoOg (Python ReferenceManualD OO OOOOO)O
000000000000000000000000000000D00O0O00000O0O0O Ellipsis (O
oooo)ooo

Ellipsis gbooooooo
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oood

00000000000000000 False 000 True 00000000000 O0000O0O000C0
0(0000000000000000)00000000000 (00000000000000000
000)00000000000 0000 10000000000000000000000000000
00000000 bool) OOODODODOOOODOOOOOOOOOOO(DOO0O0OOOOOOO0OOO
ooo)

O00000D0D False OO0 True 000000 0ODOO

ubooaoaano

0000000O0oOo pythonDOOOOOOOOOC OOCOODOUOODODODODODODDODOOOODOOOO
gooobooboobbooboobooboboobooobooon

2310 DOOOO

gooooobobbbdooooooobboobboodoooobobbobbbooooooobboo

god:

__dict__
OO00o0oo00o(ooo0oo)boO00o0U0DOO00DODO00DOO0OO0U0ODOOoOoOOOO
goood

__methods__
0000 22000000000000000000000000000DO0O0O0O0O0OOO0ODOO
O000dir) 000000000000 0O000ODOO00O0DODOO0

__members__
0000 2200000000000D00DODOOOCOOOO0O0O0OO0ODODOODODOOOOOOOO
O000dir() 0O0000O0O0OO000D0OO0O0O0O0OOO00ODoOg

__class__
gooooooooobooooooooon

__bases__
doooooooooooobboboooooooboooooooboboooooobboooad
good

24 00O0O0OOO

000000000000 000000000D0DO exceptions O00O0O00OO0OOO0OOOOOCOOOOO
0000000000000000000:000 exceptions 0O00000000000OO0OOOOO
goooogo

O0: OO0 PythonDOOUOOOOUOOOOOOOOOOOODOOOOOOOOPYthonl.50000O
0000000000000 00000000000000Uo0Oo00U0O00oDoooOOooDoooOo
0000000000000 0000 PendingDeprecationWarning ooopooooooooooo
00000o0o000ooO0O0ooOoO0o0ooOoooooOoOoooooo

bobooooboobooboooobooboboooooboobobooobobooobobooooooooboOoboon
obooooobooboboooobooboboooooooboooooobooooooooobOoboooon
gooooobooboobooboobooboobooooooboooobooboobooooboboooon
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oboooboooooboobooobooooon

try Od0O0O0O0Oexcept ODUOOOOOOOOOOOO0OO0OO0OO0OO0OOOOOOOOOOOOOOODOO

00000000000000000((@00000000O000O0O0O0O0000000000)0000
gbobooboobooboobooboooobooboooobooboooooboobobooooobooooon
oooooo

oboooooooboboooooboobobooooobooboboobooooboboooooobooboon
0000000000 0000000000000 000 “000 (associatedvaluey ) 00000000
000000000000 (@Eooo0O0o0U0oooOO0o0o0UoOoOoOo0oOUOoOoD)0DO0OOo0OoOOO
O00O0OOOraise 0O00OQCOCOOOO0OOOOCOOOOOO0OOO0OOOOO except O (COOO
0)00000000Q00O0O0000000oOO0O0000000D0OOODOOO0O0DUOOODOOOoOOnO
0000000000000 000000000000 Exception 000000000000000O0O
gbooboobobargs DOOO0OO0OO0OO0OODOOOOODOOOOO

booooooobobobooooooobobobooooobobobooboooboooooboboon
ooooooooooooooooo “ooooooooo"oooobooooooboboooOooooo
gbooooooboooboobobooooooobobooooooobobooboooobobooooon
gbooooobooogd

boooboboooboobooooboboooobooboooobobooooboOoboo,boboooogan
O0O0O00000000 Exception OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOoOO0OOPythonDODODODODODO 000000000 0OO0OOOOOOOO

ubodgbuogboooboobobboobbooboobooboobaa

exceptionException

gopoooooboboobboobooboobooboooboooboobobooboouobooboobo
000000ooooooooooooooo@oDooooo)oooooooooooogstr()
000000 (@QO00ooooooooo)0oo0o0oooo0ooooooooooooooag
ggddddogoooouooooobobobobbbbbbbooo0o0UUoUuub b o
000000000000000000000000000000000000000000 (00
O0000000DoDo00oooO)Y§YoooooooooooooD args DO0OO0OoOOoOOOO
gooooboobon

exceptionStandardError
Stoplteration 000 SystemExit 00000000000 OO0OOOOOOOOOStandard-
Error OO0O0OO0OO0OCODO Exception OOOOOOOOOOO

exceptionArithmeticError
000000000000000000000000d: overflowError OZeroDivisionError O

FloatingPointError ooooooooo

exceptionLookupError
0000000000000 0000000oUooOoooooDooOOoOOOOOdd:IndexError O
KeyError 0000000 OO sys.setdefaultencoding() ooooooooooooooo
good

exceptionEnvironmentError
PythonDODODDOOOOOOOOOODOOOOOO:IOError OOSError 000000000000
0000 200000000000000000000000000000000OC errno 0000
00000000 (@OO00000D000oo00Do)YOooooooo strerror oooo (o
O00000ooooooo0ooooooo)Dobooo0o0d args DOOO0ODODODOOOOOOO
15200000000000

EnvironmentError goo300ooooooooOoOoO0O0OO0O000 200000000000
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O000O0O0O0O0O0OO300000dd filename 0O0OO0OCOCOOOOOOOUOOOOOCCOODOOO
O00000oopoooOo0OdOobbargs DOOOOOOODOODOOOODODOD 20000000
O200000000000000

00000 3000000000000 0O0Cfilename OO0 NoneOOOOOOOOODODO 2
000 3000000000000O00O0errno OO0 strerror OO0 NoneOODOOOOOD
obo0o0obOO0b0args DOOOODOOOOODOODOOOOODOOOOOOOOOOOODOOO

uboobouoobouodgbooabogoaoad

exceptionAssertionError
assert D000 O0OOOODOOOOOOO

exceptionAttributeError
odo0oooooooDO0ooooooooooo@uooOoboo0oooooooDooDoooon
000000000000 00D0O0O00 TypeError DOOOOOODO)

exceptionEOFError
000000 (nput) OO0 raw_input() )O0DO0O0O000DOO0O0O0DDOOOOODDOOOO
00000 (sOAOO0O0O0O0O0O0DODOOOOODOO@MO: 00000000000 read() COOO
readline() 0000000000000000000 eoF00000O0OOOOOOOOOOON)

exceptionFloatingPointError
O00000O0O0O0OO0O0O0O0OO0ODOOOO0OODODO0ODODODODODODO PythonNDOOOOODOOOOOOO
O0000000PythondD --with-fpectl D0 D O0D0000O0O00OO0O0O0ODOOOOO pyconfig.h’ OO
0000000 WANT_SIGFPE_HANDLERO OO OOOOUOOOOOOOOOOOO

exceptionlOError
(print 0O0O0OO0OO0OODO open() DOOOOO0O0O0OODDDDDOOOOOOOOODOO)N/ODODO
ooooo“0000o00ooooo"0“0o00000ooooooooo"ooooyoooon
O000000000oOoOoooooooo

O000004d EnvironmentError Jooooooooooooooooooooooooooa
OO0O0O0O00O004d EnvironmentError 0000000000 0000oon

exceptionimportError
import 0000000000 DOOOOOOOOOOOOOfrom ... import OO0OOOOOO
0000000000000000O0DOOO00O0OO0O00O00

exceptionindexError
0000000oo00ooooooooooo0ooooooooo@@uooooooooooon
0O000000oO0O00oOo00ooOo0oo0DOOoO0, 000000000 0ooOOoOoooOOodTypeError
ooooooono)

exceptionKeyError
0000 (Uoo)iood00oo0UoooU0U0DOoo00oo0UooOoUoooooooOoooog
oogoooo

exceptionKeyboardInterrupt
0000000000 (DOO Control-C OO0 Delete DOOOD)00O0000O0O0O0O0OOOO
0000000000000 0000000O00000000000000000000O0 input()
O raw_input() 000000o0000O0o00U0oOo00UoOo0ooDUooOOooDoooOoOoooo
ooo

exceptionMemoryError
O000o00oooo00ooo00ooo00oo (oo0ob0DooooooooDoooooo)oooo
0000000000 0o00o0O0000000ooO0O000oOoO0o0oUbDOoO (o)oooooo
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00o0000dUooooooooOooOoOoOo0oO0oUUUOOoDOOOOD (€O malloc() O
0)00000000000000000000O0O0ODO0O0O0ODOO00000000000000O0
uO0,b000ob00booobooobooboboooboooobooooboooobooboobooon
ooooboobooooooo

exceptionNameError
0000000000000 0000000000000O0O000000000O0ODODO00O00OO
oooooo0o0O00000o0o0oooooooooOoOoOOODOOOODDDOOOODOOO

exceptionNotimplementedError
00000 RuntimeError OO00OO0OO0OOCO0O0OO0O0OOCOO0OOOODOOCOOOOCOOOODOOOOO
godoooooooooooooboobbobobbboboooooboboboboboobbooooon
00000 15200000000000

exceptionOSError
000000 EnvironmentError goo00o00o00obo0obO os0Od0dOoOd os.error [ENRN
0000000000000 o000o00000bDO000DbDO0ODODOO0gd EnvironmentError
000000ooooD 15200000000000

exceptionOverflowError
goboboooboobboooboboooboobbooobboooobDbooobboooo
000000 (@oOOooooooooo MemoryError ODOO0O0OO0OO0OOOODOOOOO)OCOOO
oo oooobobbooooooooobbobooooooog
dooooooooooooooooobboiooooooo b oo oooooooog
gobobo0ooooboboooboobbo0obboooboo0obbooobboobboooo
00o0oobobooooobobobboooooooooon

exceptionReferenceError
weakref.proxy() O00000000000 (weakreferencel 0000000000 OOOO
goo00ooO0oO00oOoOooO000OOoCOO000D0OOO0OO0OO0OOOO00O0OOOOU0ODODOOOOOOn
0000000000 weakref 000000 OOOOOOOODO 2200000000:0000
weakref.ReferenceError gooooooooooooo

exceptionRuntimeError
gogbboooboodbboooboodbbooubboob bbb buoobboooo
00000O00000ooOo000ooOoO0oO@EUooOoOoU0OoOoOOoODOUODOOOUODOOOOOOOn
0000000;0000000000000000OOOUOOOn)

exceptionStoplteration
O000OO0OOnnext() 0OO0O0O0O0OO0OODOOOOOOOOOOOO0OOOOOODOOOOOOOO
0000000000000 0C00O000C00O00O0O0OO0O0O0OoOOsStandardeError O0OO0O
Excepton O0U0OO0O0OOO0OOOO0O 2200000000000

exceptionSyntaxError
0000000000000 00000D0000000D0D00O0 import OOexec 0O0OOOOO
Oevel) Oinput() O0O0O0O0D0DDOOOO0O0O0DDODODOOOOO(@MOO0D0DOOOO)O000O
O00oooooo

000000000000 0000O0O000O000O00DooooOoooOooooooon filename O
lineno Ooffset 000 text DO0OOOOOOOOOOOOOOOOSst() OOOOOOOO
oooooon

exceptionSystemError
dodooooooooboobobobobbbooooooooooooboobobobobobbbobobuoooogd
o0o00o0o0ooooU0ooooD0D0ooDoo0 (o000 oOo)oDoDooooooooo
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ooooo

PythonDOOOOOUOOO PythonDOOOOOOOOOOOUOOODOOOOUOOOOOOOOOO
00000 PythonDODOODOOODODOOOO (sys.version ;PythonDOOOOOOOOOOOO
000oo0o0ooO0)Yooooooooooo (oooooooooo)booooooooo
000000000000 000U0000U0DO0O00OOo0O0DUOO0DUOOOUDDOOoOoDOoOOO

exceptionSystemExit
00000 sys.exit() 000000000oooo0ooooooooo00O0ooooonnPythond
doooooooooo, o000 bdooooobboooooooog
0000000000000 0000000000000 (exit() OCOOOOOOOO); 00 None
0000000oooooo;(0000oon)00000o0o0ooooo0o00ooooooooon
0o0o0ool100o000od

O00000000000000 code DOOO0OOOOOQOOOOOOOODODOOODOODDO (DOO
ONoneD)0OODODOO0ODOODDODOOOOOOOOOODOOOOOOODODOOStandardError
O00O0OO0O0OOExcepton OOO0OOOOOOOOO

sysexit) OOODOOOO0O0O0O00 (ry OOfinaly O0)00000000C0O0O0O0O0O0O00
000000000000000000000000000000000000000000000
0000000000000000000000000(@O00fork) 00000000000
O0)OO os._exit) OOO0O0DO0O0O0O0O0OOO

exceptionTypeError
gboboooooobobobooooooboooobobobobooooboboboobo
oooobooboobooboboboboobooobooo

exceptionUnboundLocalError
ggbboobooobboobbooobbooobooboobbuoobobboobboobo
000000000 00ONameError OO0OO0OD0OOOO 2000000000000

exceptionUnicodeError
UnicodeOOOOOOODODODOOOODODOOOOOODOOOOOODOODOOO ValueError
00000ooobD 2000000000000

exceptionUnicodeEncodeError
UnicodeDOOOOO0OO0DO0OO00OO0ODO00OO0OO0OO0OO0OOODOOOOOUnicodeError gooooo
000 2300000000000

exceptionUnicodeDecodeError
UnicodeOOOOOO0O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0O0OOOOOUUnicodeError OOO0O0OOO0
00 2300000000000

exceptionUnicodeTranslateError
UnicodeOOOUOOOOOOOOOOO0OOOOOOUOODODOOOOUnicodeError OOOO0OOOO
00 2300000000000

exceptionValueError
0000000000000 00ooo00000oDoo000000oooo00O IndexError OO0
O0000o0O00o0oOo0o0ooOoooooOoOoooo

exceptionWindowsError
WindowsO OOOOOOOOOOOOO errno D0OOO0OOODOOOODOOOOOOOerrno OOO
strerror 00 WindowsD OO O OOOO APIOD OO GetLastError() O FormatMessage()
0000000000000 O0SError J00OODODODOD 2000000000000

exceptionZeroDivisionError
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oobooboooboobboobbooooooooobooooooooooobbooobooon
goooboboooboobooooobobooooboooo

000000000000 00000000; 0000000 warnings 0000000 OODOO
goo

exceptionWarning
oo0o0oo0oooOoOoOoOOoOoO00o0

exceptionUserWarning
gooobbbooooobbbbooooooboooon

exceptionDeprecationWarning
oooopoboboooooooboobooooo

exceptionPendingDeprecationWarning
00000000000000000000000000000000

exceptionSyntaxWarning
gooobbbbooooobbbboooon

exceptionRuntimeWarning
oo0obobbo0ooooobobboooooooooon

exceptionFutureWarning
oo oooobboooobbuooooog

ugboabuogbooobgbobooboobooboon:
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Exception

+-- SystemExit

+-- Stoplteration

+-- StandardError
+-- Keyboardinterrupt
+-- ImportError
+-- EnvironmentError

| +-- IOError

| +-- OSError

| +-- WindowsError
+-- EOFError

I
I
I
I
I
I
I
| +-- RuntimeError
| | +-- NotlmplementedError
| +-- NameError
| | +-- UnboundLocalError
| +-- AttributeError
| +-- SyntaxError
| | +-- IndentationError
| | +-- TabError
| +-- TypeError
| +-- AssertionError
| +-- LookupError
| | +-- IndexError
| | +-- KeyError
| +-- ArithmeticError
| | +-- OverflowError
| | +-- ZeroDivisionError
| | +-- FloatingPointError
| +-- ValueError
| | +-- UnicodeError
| | +-- UnicodeEncodeError
| | +-- UnicodeDecodeError
| | +-- UnicodeTranslateError
| +-- ReferenceError
| +-- SystemError
| +-- MemoryError
+---Warning
+-- UserWarning
+-- DeprecationWarning
+-- PendingDeprecationWarning
+-- SyntaxWarning
+-- OverflowWarning
+-- RuntimeWarning
+-- FutureWarning

25 0O0O0OOOO

obooobOobooooboooooobooobooboooooboOooog:

False
bool 00O00D0DOD0OO0OOO0OOOO 2300000000000
True
bool 0O00OO0OO0OOOOOOOOO 2300000000000
None
types.NoneType 0O0OO0OO0OOO0OONonedOO0ODOOOO0O0ODODOOOOODODOOOO
gddooouoooouoooouoboouooboad
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Notlmplemented
“00000 (richcomparison)D 00000000 (_eq_ () O_It () DODOOOOOOO)OO
O0000o0000oOo00ooOOo00oOO0o0oOoOo0D0oOoOOooDOoCooOOoUOoDo

Ellipsis
0000000000O000OoooUoooooo
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HEN

PythonOOOOO OOOO

O0O000OPythonDOOOODOOO PythonDODOOODOOOOOOOOOOOOOOOOOOOODOO

agoono:
sys
gc
weakref
fpectl
atexit
types
UserDict
UserList
UserString
operator
inspect
traceback
linecache
pickle
cPickle

copy_reg
shelve

copy
marshal
warnings
imp
pkgutil
code
codeop
pprint
repr
new
site
user

__builtin_

__main__

_ future__

gooboooooooboooooon
dooboodooooboooooooooooao
goooboboooooon

ooooooooooooo

gooooooooood

gooooooao

Joo0ooboooooooobobobboooo
0doooboooooooboboooooo
goobooooooobuoooooobooo
O0000ooooooooooooo pythonDOOOOOO
ooo0obobobooooooobobobbooooooooooa
0o0ooooooooooooooo
oo ooooobooooobooon
PythonDOOOOOOOOOODODOOOODOOOOOOOOOOODOO
pickle O0000COOO0O0ODOOOOODOOOOOOOOOOO
pickle O0O0O00O0OOO0OO0ODOOO
PythonDOOOQOOOOGOOO
goooboboboooooooooo
PythonDOOOODODOOOODOOOODOOODOOO(OODOO0DODOOO)DOOOO
gooobooooooooobooooooboooooog
import OOO0OOCOOOOOOO
oo0obobooooooobbobbooooooooa

000 PythonDOOOODOOOOODOOOOOO
(CooooooOooooo)PythonDOODOOOODOOOOO
Data pretty printer.

OO0DD0000OOD repr() OODODO
goobooooobooooobbouoooooooboo
doooodooooboooooooooooao
gdooboboooooobbobbuooooobobobooooooo
oooooooo

gooboooooobooooooooog
FutureD OO OOQOQOQOOO
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31 sys —0JQ0ooooooooon

goooobooboobooooooobboobbbooooooub bbb bbbbbooogo

O0000o0o00oOo0Oo0o0oooooooOoooooOooo

argv
PythonDOOUOOOOUOOOOOOOUOOOUOOOOODargv[0] OOOOOOOOOOOOO
ggbodgobooooobooobbuooobooobbooobooobnboboobbboobo
O-cO0000 PythonDOOOOOODOargv[0)] OOODO'-c 00000000000 PythonO
O000O0O0O0argqv OO0 OOODOOOOOOOO

byteorder
0000000o00oo00o00ooo0ooo00oooo0o(o0o0ooooo)oooooood
O00'big O00D0OO0OO0OOO0OOO(@QOODOOOOO0)OO0 litte’ doooog 20000

ooooboog

builtin_module_names
0000000 PythonDOOOOOO0OOOOOOODOOOOODOOOOOODOO(OODOO
0000000000000 D0OO0O000modules.keys() oodoooooooooooon
oooooooooo)

copyright
PythonDOODOODODOODOOOODOOOOODOOO

dilhandle
PythonDLLODODOOOOOOOOOOOOO: Windows

displayhook (value
valued NoneO OO OO Ovalue 0O sys.stdout OOOO0O_ builtin__. ooooooo

sys.displayhook O0PythonDODODOOODODDDOODODOOODOOOODOOODOODOOOOO
0000000000000 0000O0000O0oOsys.displayhook ooboooooooobon
ooooooo

excepthook (type, value, tracebagk
O0000D0000oDoooooon sys.stderr goooooo

gooooobooobbbobodooodooooooooobbboubooooboooobon
O000000O0O0OO0OO0OO0OO0DOOOOO0 sys.excepthook doddddooboooouoboooa
0000000000000 DoouoooooopPythonDOOOOO0OOOOOOOOOOOO
00000000 oo0oobooobo0ob0o0bo0oobbooobOboooDboooboboooo
O00Osys.excepthook 0000000000000 OOOOO

__displayhook___

__excepthook
OO00O0O0oOooon displayhook 0O excepthook 000000000 OODOOOOOdisplay-
hook O excepthook D0 OO0O0OOOO0ODOOOOODOOOOO0OOOOOOODOOOOODOOO
agog

exc_info ()
0000000O00O0000O00oOo0UOoO0o0oOO0OoOo0OU0OUO0DODOOOOo0ODOOBDOO
000000000000 00U0000U0O00000UO0U00O0DOoO0DOOOoUOoUOoOUOo
oo0ooboooboooboooooobooobooboobooboobooboooooboootg
000000 “exceptU 0000000 ODOOODO"O0DOOOODOOOOOODOOOOODODOOODO
0000000000000 O0O00U0oOo0o0oooOoOoUooo
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0000000000000000000000Noned0O0O0000O0OOO0O0O0OOOOOOO
00O (type value traceback D0 OO 0Otyped 0000000000 O0O0OO (000OOOO
00)0valueDO0OOOO000 (00000000000 raise O000O0OOtyped 00000
0000000000000000000)000tracebackl010000000000000000
000000000000000000000000000000000 (0000000000
00)o

exc_clear() gboboboboobobooboboboboboboooboooooooooo
00000000000 00000O0DOO0Oexc_info() 0000 NoneOOOoOoQoOo

O0:0000000000 tracebackl 00000000000 OOODODODODODOOOOOOOOO
000000000000 O0O00O0o00O0U0O00C00O0OO00OOoOoUOOoODLOOoOOoboOoOOon
O00000000000000 exctype, value = sys.exc_info()[:2] ooooooo
gogbbooboodoobooobbooobboobooobboobooobbooobbobo
0000 delete0 0000000 deleted Otry ... finally ..0000000000000: Python
2200000000000000O0O0O0OOO0OO00UCOO0OUOOOUDODOOOOOOOOOOO
00000000000 00000o00Uoo0o0oooooooooo

exc_clear ()
gogbobooboooubooboboobooobooobbooubbooobbobobo
0000000O00O00000oO00OoOo0OO00O00OUDOOU0OO0D0ODOOUOOOObLOOOOn
00000000000 Oexc_info() 0000 NoneOOQOOGUO

dodooooooboooobobobobobobobooboooooooooooobobobobobooboooooo
doooooooboboobooooobdoooddoodoooooooooooooooboooond
godooudobooboooobbodooouooboobouoobooouoooooobooan
00 2300000000000

exc_type

exc_value

exc_traceback
0000 150000000000000 exc_info() ooodooooon

gooooooooobbbbbbooob oo oooboooo
0000000000000 0000000000000000000000000exc_type O
OO0 NoneOOODOexc_value O exc_traceback O0O0OO0OO0OOCOOO

exec_prefix
Python 0 0 00000000 DODOO0OO0DODODODODOODDODODODDODODOODOOOOO (O
0000)Y0Doo0oo00 0000000 usr/local 000000000 configure O
-exec-prefix 0 0 00000000000 ODODO0DODOOOOOOO (‘pyconfigh’ O O) O
exec_prefix + ’/lib/python versioriconfig’ O00O0O0D0O0000 exec_prefix +
'llib/python versiorlib-dynload’ 00000000000 (00 versiond version[:3] )O
executable
PythonD OO O UOOODO0OO0OO0OOOODODODOOOOOOO0000000O0OOOOODDODOOOOO
ooooogn

exit ([arg])
PythonDODOODODOOexit() 0O SystemExit OOO0O0O0O0OO0OOty OO0O0O0O0OOO finally
0000000000000 00000000Do00D exitDO0OD0OO0OOO0OO0OOODOOODOOO
000000000 agO0 0000000 ODOOOOOOD (CODOODUOOOUUODOOOOUOD
000000000000 00000o00O0O00O0oo0oUOoOooOoUoOooU *“ODOUOLndoODO
o000 “000o0”"00d000000oD0oDO0000o0DOoDOoDOO0ODO0oO0oOD 0127000
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obobOoobooboboobobooooooboooobobooobOoboooooboobooboon
gobooooboooboooobobooboooboooobobooboooounxoboobooooDo
000000000 200000000000001000000argd NoneDOOODOODDO
ocooooOoboOoOOOoOOObDOoOOO0O0OOO0DOOO0O0OOO0O0ODOOODODOOObOOODODO
sys.stderr 00000000000000 100000000000000 sys.exit(" ooo
00000" 00000000000 000000000000000

exitfunc
dddoobobddddooooUoobobdddUdUUUUoooLoooOooOoooooboboboooooo
Jdo0oO0d0doddoooddobOOoddDbOOo00DOOooooOoDOoOoDoDOoOoooDoDOoOoon
000000000 exitfunc gddoobddobouoooooobobooobuoooboooog
0000000000000 00 atexit OOO0OO0O0OO000O00O0O0O0O0O0O0OO0:000000000O
Od000oooooDoooooooooookilooooooPythonD OO fatalOOOOODOO
0000 os._exit() ogoooooboono

getcheckinterval 0
0000000 “0000000000 (checkinterval)’d O 0O 0O O ; setcheckinterval() OO
00000000 2300000000D0OO

getdefaultencoding 0
000 UnicodeDOOOOOOOOOOOOOOOOOOOOOO 2000000000000

getdlopenflags 0
diopen() 0OO0O0OO0OOCO0ODOOOOOOOOOOCOO ODLFCNOODOOOODOOOO

OO0O0O0:UNIX. 2200000000000

getfilesystemencoding 0
UnicodeDOOOOOOOOOOOOOOUOODOOOOOODOOOOOODOOOOOOOOOO
0000000000000 000000000000O0 NoneOODOOGQOGO

Windows9xO OO OUOOOODOOO “mbes"0 00000
OSXOUOUOODOUOUOOoooowtf-8" 0O OoOoOon

‘Unix 00 OO0O0OO0OOOOO0OOOOOOO nllanginfo(CODESET)D D O OO ODODOO
nl_langinfo(CODESET 00000 NoneO OO DOOO

*Windows NTH1 O O UnicodeO 0000000000000 O0OODODODOOOOOOOOOO
googd

2300000000000

getrefcount  (objec)
object0 D0 0000000 objectd (OO 0O O) getrefcount() gooooooooooooo
O000ooO0o0oooo100ooooo

getrecursionlimit 0
O0000000ooooooooooooooPythonD OO0 O0O000O00OO0O0OOODODOOOODOO
0000 PythonDODDOOOODOOODOOOCOODOOOODODOODDDODODOOODOOOOOOO
O000000ooo0oo00Oooooodgg setrecursionlimit() gdoooooooooooo

_getframe ([depth])
000000000 0ooO0o00oooo000oo0o0oDoooO0Odepthi 00D 0oooog
OO000000OdepthDO 000000 OO0ODOOO0OOOODOOOdepthOO0O0O0O0OO0O0OOO
O0O0O0O0OValueError 0OOO0O0O0O0OdepthDO0OOOOOOOODOOODODOOOOOOOO
goooobobooooooo
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ooooboooobooboboobOobooooboooobooon

getwindowsversion ()
0000 WindowsO OOOOOOODO0OO0O0O0O00O00O0OOOOODOOmajor, minor, build, platform,
texOtextOOOOOOOOOOOOOOOOO

platformO0 000000 OO0OO:

0 (VER_PLATFORM_WIN32in32s on Windows 3.1.

1 (VER_PLATFORM_WIN32_WINDOW&dows 95/98/ME
2 (VER_PLATFORM_WIN32_NWindows NT/2000/XP

3 (VER_PLATFORM_WIN32_Q®/indows CE.

00000 0Win32 GetVersionEx() gboobooboopooboboboboboooooooobogn
goooboooao

O000:Windows. 2300000000000

hexversion
0000000000000 0oDoO00DoO00Do00o00O0 (oooOoooooDoooo)o
O0000o0O0oO0o0oooooOodPythonl5.21000000000000000000O0ODOOOO
oooooooooo

if sys.hexversion >= 0x010502F0:
# use some advanced feature

else:
# use an alternative implementation or warn the user

‘hexversion 'O hex() 0 16000000000000000000C00000O0COOO0OOO
0000000000000 version_info 0000000000 15200000000000

last_type

last_value

last_traceback
0000000000000 ooooDbooboboooo
goobooobobbooddoooooooooboooobb bbb oooo o
0000000000000 (O:import pdb; pdb.pm() O000009000)000000
0oo0booobobooobooo0ooobooobooobobooboooboboooboboooo
goooooooood

000000000 exc_info() gbooboboooboboboobobooboboobo
Ubob00bO00O0Oexc_type ODUOOOOOODOODOOOOODOOOOOOO

maxint
PythonOD OO ODODOOOOODOOODOODOOODODOOOOO 2+31-1000000000
-maxint-1 J0d0bD0d0oDooOoOo0o00d0odooooOoo02000000O0O00000n

maxunicode
UnicodeDOOOOOOOOO0OO0O0OD0OO0O00O000O0O0O0O0O00O0O00O0O0O0O UnicodeDOOOO
OdOdOoDusC20 uCs40000pooooDooooooooooan

modules
godobodoobooobooobuoouoooouoobooobooob oo uooOooUoan
000000000000 000000000000000000000 00 reload() oooo
dooooooooooo
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path
0000000000000 0000000000PYTHONPATHOOODODODOODOOODOOODODO
O000oDo0o0ooooOooooooood

00000000000 0000000 (path[0] )OO PythonDOODOOOOOOOODOOOOO
000000000000000000000000000000000ODO000DOD(@OODOO00
0000000000000 00000000000O0000O000O0O0O0On)0Oopatho]

O00000oOoOOdPythonDOOOOOOOOCOOODOOOOOOOOOOOOODOOOOOO
O0O0O0O000O0OOPYTHONPATHO OO OOOOOOOODODOOOOOOOOOOOOO0O0O0O0OO

gbooobooooboobooooobobooooobooooon
2300000000:UnicodeD0D000O0O0OODOOODOODODODO

platform
Ooo0ooOoDoOoOoOoOOoOoO0O0g (@:'sunosy |, ’linux?’ O)Opath OOOOOOOODOOO
oboobooboobuoobobobobobooooo

prefix
godoooooobuooooboob oo oooboobboobuoobobooobo
OO0 00dOlusr/local 0000000000000 00 configured OO0 O O --prefix O
O000DO0DoOoooooooPythonDOODOODOOOOOO prefix + 'Mlib/python version
0000000000000 0000D00D0D0D0D0000000 (‘pyconfigh’ O O) O prefix +
'linclude/python version 0000000 (OO versiond version[:3] )O

psl

ps2
000000000000000000000000000000000000O0DO0O0000oOO
ooooooo>ss>s"' 0. gooodoobbbooooooobuooooooobog
000000000000000000000000 str() 0000000000000O000O0
0000000000000000O0D0DODOO0

setcheckinterval (interval)
o00ooO0dO0oo “0b0O0o000"00b0oO0d0bO00oOoOdoDO0o0oOoooooOoooooooDn
00o00000o00o0o0oooooooo0ooo0ooo 100000000 100000000
0000000000 0o000oU0Oo0o0oOo0D0ooOo0ooO0oooOo0DoOoOOoUoOoOoOoooOUoOo
0000000000000<=00000000000000O0DO0DU0O0OUCOO0OODOUOOOOD
ggoobobbbooooobbbbooooobobbboooooog

setdefaultencoding (name
000 UnicodeD O OO0 O000000000000000000OO0nameD000000O0O0O0OO
0000000000 0O0OLookupError OO0 O00OOOO0DOOOODOsite DOOOOOOOOO
sitecustomize 0000000000000 00ooo00oooonodosite ODO0DO0OODOOODO
0000000 sys OOO0OODOOO 2000000000000

setdlopenflags (n
00000000000 00O0OD0O0DOO0OdOoOOOdiopen() OODOOODOOOOODODOO
sys.setdlopenflags(0) obooboobooobobooboobooboboobooboobooboo
00000000000000000000000000D0Osys.setdlopenflags(dl.RTLD_NOW
| dLRTLD_GLOBAL) 00000000000 OOOOd ODLFCNOOOOOOOOOODLFCN
O00000000h2py000000O000O0Q0 “Yusrfinclude/difen.h 00 000000000000

OO0O0O0:UNIX. 2200000000000

setprofile ( profilefung
O0000000oooooooooooD0o00ooooooooPythonDOOO0OOOOOOOO
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OO0O0O0O0O0OO0OOPythonDODODOOODOOOOOOOOOO0DI000000000000O0OOOO
000000000 (settrace() 00)00000000000O0O0OO0ODO0O000O00O0O0o0n
000oo0o0O0o0ooO0o0oOoO0o00oOoO00OO00(Oo0DUoOOoO0D0bOoOOoUoOoDOoUOD
gooOoOoQOOoOOO)YoOoOoOoOoOoOoOoooOoOoOOOOOOOOOOCOCCOODOOOODOOO
ooboooboobooboobobooooobooobooobooboobooobooboooobooooobooOooon
000000000000000000000 setprofile OO0 NoneODOOOOO

setrecursionlimit (limit)
PythonD OO ODOOOOOOOOOODOOODOOOOImtOO0OO0O000000O00O PythonDOOO
0OodoooooocOooooooDoobOobOoboDOoDoooDooooDooooobooooooooad
goood

imt0 000000000000 0000000000O00C00O00DO00O0O00ODO0OO0ooOOoO
gbobobooboobooooobobobobobooooooboobobbobooooobooobo
oooobobooobooboooo

settrace (tracefung
go00000O0O000000O00OO00000O0O0O0O0 PythonDOOODODODODODODODOOOOOO
0000000000009.2d “HowltWorks," DD 0000 O00DO0O00DO0O0ODOO0OOODOOOOO
00000000000000000000000000000 settrace() ooooooooo
oo0o0o0o0o0o0o0o0ooo0

stdin

stdout

stderr
O00000oooooo0ooo0ooo0oooooooDooo0oooO0o00Oogggdstdin O
00000000000 00000000000000input() O raw_input() O stdin O
O00000000stdout OOprint OO0O0O0O0OO0Oinput() Oraw_input() ooooooo
00000000000000000000000 (0O00)stderr 000000 OOSstdout O
stderr 0000000000 OO00OO0OOOO0OODOOOODOODOOOwrite() ooooogon
0000000000000 0D0000000O0stdout O stderr OO00OO0OO0OO0OOOOOOO
O000Oos.popen() Oos.system() OosOexec®() OOOOODODOODOOODOOOOOOO
o0 yoooooooooooooon

__stdin__

__stdout___

__stderr__
00000000 stdin Ostderr Ostdout 00000000000 O0OODOOOCOOOCOOOOO
oooobooboobooboboboboooboooooo

tracebacklimit
Od00d0d0odiodUoo0oodioodoooooooooooooUooooooooog
(COooOooOoOo 10000000 oODO0UDO0UD0DLDoDOo0oDoOOo0oDoOOOn
ooooooooooooo

version
PythonD OO ODOODOOOOOOOOOODOOODOOOOOODDOOOOOOODOOOOOOO?
ooooo@#OOOOO, DOoOOO, DOoOoOoO)ODOooDO) DooOoOooODoODoODOOoOO
gooo0ooooooooooooooooooooooooooooooooog:
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>>> jmport sys
>>> gys.version
'1.5.2 (#0 Apr 13 1999, 10:51:12) [MSC 32 bhit (Intel)]’
api_version
000000000000 CAPIDODOOOOPythonDODODOODOOODOOOOOODOOOODOOO
000000000000 2300000bDO00000d

version_info
000000000000 000DOOO:major, minor, micro, releaselevelserial releaselevell O 0 O

O0000OOreleaselevel O O O'alpha’ |, 'beta’ |, 'candidate’ , or ‘final’ ocoooooo
Python 2.a0 version_info oo, 0, 0, ‘final’, 0) oopooodo2o00000O0000
god

warnoptions
O00O0OOwarnings frameworkd 000 0000000000000 O0OOOOOOOO warnings
O00oooooooo

winver
WindowsO OO OO0OO0O00O0O00O00000000000O00O000OPythonDLLOOOOOOO
010000 000000000000O0000O version 0OO000OO0O0DOOO0OOOOOOOOOOO
O000oooooooo pythonDOOOOOOOOO0OOOOOODOOOOODOOOOOOOO
O : Windows.

ooo0:

site O0OOO0O (3.280):
This describes how to use .pth files to extayd.path

32 gc—UUOobOoOoOob bOoOoobobOon

gc0OO0O0O0OO0O0O0OOOOOOO0OO0OOOOOOOOOODOOOODOOOOOOODOOODODOOOO
goodooooooooOoOooo0oOoo0o0oOo0o0oooooooCoooOooOooooooDooo
O O ImportError ooooboo

gobooooboobooooobooooob oo ooooooboooon
o000 oo b ooooooooooog
0000000000000 oD0oo0D0o0oDoooOoooOoooOg PyhonDOODODOODOOODOOO
JoooooobotbooooooobobobooodoooooooObOb0ooooUooooboboboooogo
0000000000 ge.disable() goboooooooboooooobbouoooooobooboog
gc.set_debug(gc.DEBUG_LEAK) ooooo

gcubOoOoOoOobOoOOOOObOOOOODbOn

enable ()
00o000000000000000D0DOO

disable ()
gooobbbbooooobobbbuoooon

isenabled ()
doobodooooooboooooobooooon

collect ()
0000000000000 000000000000O0O0OOOOOODODODOOOOOO0O0OO0
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set_debug (flag9
00000000000 000000000000000O00O0000 sys.stderr gogoooo
O00000C0O0O00oOoOOo00oOoOO00OoOOoOo0ODOOoOoOooOOoo

get_debug ()
0000O00O0oU0oooooooo

get_objects ()
goododoooooboooobbbboboobooooobbboooooobbbooo
0000000 2200000000000

set_threshold  ( threshold(i, threshold:[, thresholdz] ] )
O0000000000000000000000000O0OthresholdOC OO0O0O0O00O0O0OO0O0OO
oo

GgCoOoOopoOooooooooooobooooUoo3spgoUoooooOoobooOooooboboooo
gooopoogoooOooooopDoOoOOOO0O0OoOoOoDOoOO0OO0bODODOOOOObODODOO
oo0ooooOoO0O0o0o0oO0ooooooOooOoooooO 2000000000000 C00DOO0O0ODO
oobooboobooobbOoobOooboobObOooobOooobOooooobooobooobooon
obooobooboboobooboboboboboboobobobooboobobooboobobobo -0ob00 o
thresholdO O OO0 0000000000 OOOOOOOOOODOOOOOOOODOOOOODOOO
o0O0O0OoOO thresholdl OO0OO0O0O0OO0OO0O010000000O0O0O0OOOOOOODOOOOO1
000 threshold2 OOO0OO0OO0OO0OOO200000000000

get_threshold ()
000000000 (threshold) thresholdl threshold OO0 O O0OOCOOO0OO

get_referrers ( *objs)
ohjsDOOOUUOOUOOOODDDODOOUOOUUOOODOOOUOUOUOUOUOUOODOODOOOOOODOOO
0000oooboooooooooboooobooobobooobobooooboboooboooo
gooobooooooboooooobuoooobboooobbooooo

Jdododooooobooobobooob0ooobobooooDbooDbooooDboooboboooo
goddoooooobobbobbbbbbboboooooooouoobbuobbbooo
OO0O00ooget referrers() OO0 collect() OO0oOoooooooo 22000000
goood

get_referents ( *objs)
goooboobooooobooboooobooboooooooobooooooobooooo
0000000000000 00o00o0o00o0ooooDOonD cooooogon tp_traverse
0000000000000 0000000000000000000000000oooOooOOoon
tp_traverse 0000000000000000000000000000000000000Q
goooooooooobbbodooooogoooooooooobbboooooooon
000000000000000000000000000000000000O0000O00 2.30
0000000000

gooooOoOoOoOOOOODOO@EOOOOOO0O0OO0OO0OO0O0OOOOOoOoOoOoOoOoOooooood™

garbage
ggddooouoouooooooobooooobobbbobbobbbobobbbbbobobbbobn
000000000000 _del () OOO0OO0OODOOOO0OOOOOOOOOOOOOOOY

_del ( 0ODOOOUOODOODOUODOOCODOOODOOOODOODOOOODOOOODOOOOOOO
0000000000000 0O000O000O00DO000O0O0O00O00O0O00OO0O0OnOUPython

lpython 220 00 D0DODOO0OO_del () 0000000000000 O0O0ODOO0OO0OOOOOOOOOOODOOO
ooooood
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0000 _del () 0000000000 OO00OOOO0O0OOOO0O0O0OO0O0OO0O0O0O0O0O0O00O0
00000000000000000000000garbaged 00000000000000000
0000000000000000000000000000 garbagel 000000000000
000000000000000000000000000000Odel ge.garbagel:] oooo
garbage] 00000000000 00000O0O00000000_del () 000000000
000000000000000000O0O0Ogarbaged 0000000000000000000
00000000000000000000

DEBUG_SAVEALL OOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOCODROO
ooooboog

OO0 set debug() OOOOOOOOOOOOOOOO

DEBUG_STATS
ubogbooboboboobobobbobooboobooboobobooon

DEBUG_COLLECTABLE
oboobooooboobooooboboooaoo

DEBUG_UNCOLLECTABLE
oobooobOooboobobOooobOooO0oooboobooooooooboooboooboooon
0000000000000 0O0OD0ODOO0O0O0ODOOOO0ODOOOgarhade DOODDOOOODOODOO

DEBUG_INSTANCES
DEBUG_COLLECTABLE DEBUG_UNCOLLECTABLEC OO O OOO0O0OOOOOODOOCOCODO
ooooboooobooocooooo

DEBUG_OBJECTS
DEBUG_COLLECTABLE DEBUG_UNCOLLECTABLED OO O OOOCOOOOODOOOODOO
gbogboobooboobobbooboobooobooo

DEBUG_SAVEALL
0000000000000 000000O00000000000 garbagelOOOOOOOOOO
ooooboboooboooooboobooooboooboog

DEBUG_LEAK
000000000000000000000000O0O0 OO DEBUG_COLLECTABLE | DE-
BUG_UNCOLLECTABLE | DEBUG_INSTANCES | DEBUG_OBJECTS | DEBUG_SAVEALL
oM

3.3 weakref — 000

2100000000000
weakref DOOOOOOPythonDODODOOOOOOOODOOOOODODOOOOOOOOOOOOO
O00000OD0ODODOOD0OO0OO0O (eferen)DO0000O0O0O0ODODODODODODODODODODODDO

000000000000 o0oO0000oOoO0o000ooOOoOo0O0o0oDoooOoOOoOoOoUOoOoD: O
0000000000 00O000000O00UoO0O0000O00DUOOoOOoUDOoOoDOOooDUOoOoOO
0000000000000 0000000000000000000o0O0o0DoooOOooDUOoOo
goooboobobodbboooboooobbobbobboobooobbooobbooobboo
00000o00O000ooO0o0O0000oOOo000O0OO0O00ODOO00DODOOO0O0DOoDUOODOOO
000000000 000O0OO0 PythonDOOOOOOO0OOUOOOODOOOOOOODODOOOOOOOOO
gogooooooooobooooooboobobbb bbb ooooobobobbbbooobog
weakref D000 O0OOO0OODDDO WeakKeyDictionary 0 WeakValueDictionary oooooo
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bobooooooobooooboooooooobooobooboooooooooooooooooon
00000000OD0OD0OD0O0O0D0OD0OD0O0O0000000000000D0DDODODO WeakValueDictionary
obooooooboooooooobooooobooooooboooboooboooooooboooooboOoooooDbo
gboboooobobooboobOoboooobOobooooboobooooboobooooooboooon
oooooobooo

WeakKeyDictionary 0 WeakValueDictionary oo0Do00oooooooooooooooDooooon
gobooooobooooboobboobboboouboobbooboobooboobnbo
gooooooooooo

oboobooboooooobooobooboooboooooooobooobooobobooobobo —00b0o0ooon
ubboabooaboaoboaoboaoboaobooboaobooboaboaboooboabooaooaan
000000000 00000000000000 weakref D000 O00OO0O0O0O0O0OOOO

goooooooobooobooboooooooboboooboooboboooboooDoboobooobooboo
goooocooog)PythonDOOOOoOooOo@E@UOoOoOoOoOoOoOoOoOO)ODDOOOOOOOOOOO
oooooooooboooOooooooooboobooOobooOooOoss3d “oogooooooo"oooooD
oood

ref (objec{,callback])
ohjectUI0DDOO0OOOOOONOOOOOODOOOOOODOOOOOOOOOOOOOOOODOOO
00000000000 booboooboooboooobooooDboooboooboooo
O0000000 NoneOOOOOOcallbackD NoneOOOODOOODODOODODOODOOOOODOO
000000000000 000000000000000000000000 callbbackObOOOO
gooobobbooooooooobobbboooooobooobog

uoboooboobooboobooobooobooobooooooooobooobooboooboooon
gboooboooobOobooooboboooooboooobobooooboooooboOoono

obooobooboobooooboooboooboobobooooooooboooboobobooooo
00000000 _del_ () OOOOOOOOOOOOOODOOOOOOOOODOOODDO

object0 00 IOO0OODOOOOOOOOODOOOOOOOOOOO objectD 00 OOOOOOOO
0000000000000 OobjectO0000O0O00OO0OODO hash() OOOOOOOOOODOO
googo TypeError OODOOOOOO

uboboboooobogboboboobobooobobobooooboboobooooooa
O00000callbackDO0OO0OO00000000000O0O0O0OO0OO0OO0OO0OOOOOOOODOO0O
ooobooobooboobboobooooobooooboooboobooboooboobooon
oooooboooooo

proxy ( objec{, callback])

O00000oobjectD 000000 DOOOOODOOOOOOOOOODOOODOODDOOODOO
00ooo00o0o0oooo0oU0oo0OooooooOo0oooooLO0D0DOoOoooobOOoOoooo
O00OOobject0 00000000 ODO0O0O0O0O0OO0OOOOUOOOOOOO ProxyType OO0
CallableProxyType ggoobtoooobooobobboooobbooobboobboooo
goodogboobodboboobouboobooooboobobuouboboobobbooo
000000000000 00000000000000000O0O00O0OUOdcallbackd ref()
000000000O0O00ooooooooo

getweakrefcount  ( objec)
objectU 0D OOODDOOODODOOOODODODO

getweakrefs  (objec)
ohjectU 0 0DOUUOODOOOOUOOOOOUOOOOUOUODOOOOOOOOO
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classWeakKeyDictionary ([dict])
0000000000000 00000000oooo000o0o0oooooo0ooooooooooo
goooooooboooooooooddddooooooooooboooobobbbooo
0000000000000000000000000000000000000000O00000
000000000000000000000000000000

O00: O00: WeakKeyDictionary O PythonDOOOOOOOOOOOOOOOOOOOOOOO
O000000000000000OWeakKeyDictionary oobooobooboobooooo
00000o0o@uooooo0o0o0o0oooooOOo)00oooooOODUO0OOOoOODOOOo
gbooboobgoobgooobobbobooo

classWeakValueDictionary ([dict])
Jdo0bo0o0oboo0oobooobOb0obboooboooubObooooDboobobOooboooo
goooooooon

ReferenceType
doooooooooboooooooooo

ProxyType
000000000000 0000O0000000O0o0b00000an

CallableProxyType
goobodoooobbooooooboooooboboooa

ProxyTypes
O000oooooooooo0oodoooooooooooooooooooooooooOog
Oo00o0ooooooooooooooooooooooooooooooooonog

exceptionReferenceError
O000000ooooooooo0ooooooooooooooo0oooooooooooooog
00000000000 00004d ReferenceError gooooood

goog:

PEP 0205, Weak Referencés
O0ooooooooooobooooboooooooooooooobooboooooooooobooo
oo0oooooo

331 O000O0O0ODOODO

gbgbooboobabobooodoboboboboooboooobbobobobooboboooaoban
gbooobooboobgooobooboobooobon:

>>> import weakref
>>> class Object:
pass

>>> o0 = Object()
>>> r = weakref.ref(o)
>>> 02 = r()

>>> 0 is 02

True

OO00o0ooOo0000DOOo0o00ooOOOo00DbOO0O00D0O000O0O0Og Noneooooo:
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>>> del o, 02
>>> print r()
None

0000000000000 000000000000OO00 Tref() is not None 00000000
oboobooboboooboboooooboooobobooooobooooboboooooboon:

#r 0OOOOOOOOO
o =r(
if o is None:
# 000000000 0O00000O00000

print "Object has been allocated; can’t frobnicate."
else:

print "Object is still live!"
0.do_something_useful()

“000 (iveness)D 00000000 DOO0OOOODOOOOOOODOOOCOOOOOOODOOOCOOO
gobooobOooooooboooboboooobooobooobooobooooboOooooooon

obooooooboboboboobooboooobOobobobooooooobooboobooobooooboonoo
gooooooboog

3.3.2 U

ooooooooooooOooOo0ooooooooooOoboOooooooooobooOoOoboOo0ooooo IDD
oooooooooooooooobooOooooboo0ooooboOo0ooobDoooooooooDoo Ib

ocooooooOoooooogoooooooboooooooooooooooDooo IDbOOoOoOoDOOOD
ooo

import weakref

_id2obj_dict = weakref.WeakValueDictionary()

def remember(obj):
oid = id(obj)
_id20obj_dict[oid] = obj
return oid

def id2obj(oid):
return _id2obj_dict[oid]

333 OO00O0OO0OODOo

goooooobooboooboobooooooboooooobooooogoboooooobooooo
gbobooboooooboooobobooooboobooooboooobobooboOobon
0000000000000 00000000000O00000O0O0O00O00O0 PyObjectr DOOO
oboboooobooooooboooooobobooooooboobooooobOoboooooboobooon
NULLOODOOOOO0O0000000000000000000O tp_weaklistoffset ugbooaoo

0000000000000 0ooO000ooO000oOOo0o0oo0OO0PY_TPFLAGS_HAVE_WEAKREFS
Otp flags OO0 OO0OOO0OOOOOO0OOQOOO0OO0OOOOOOOOOOOOOOOOOOOOOOn:
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typedef struct {
PyObject_ HEAD

PyClassObject *in_class; I* ooooooooo ¥
PyObiject *in_dict; I* oo ¥
PyObject *in_weakreflist; /* gooooooo o

} PylnstanceObject;

gboobdooboobgooboboobooboobooboooboboboobo:

PyTypeObject Pylnstance_Type = {
PyObject HEAD_INIT(&PyType_Type)
0,
"module.instance”,

 00o0ooOoooOooooooog. ¥

Py TPFLAGS_DEFAULT | Py TPFLAGS_HAVE_WEAKREFS  /* tp_flags */

0, [* tp_doc */

0, /* tp_traverse */

0, /* tp_clear */

0, /* tp_richcompare */

offsetof(PylnstanceObject, in_weakreflist), /* tp_weaklistoffset */

goooooboooobobobooNLLODODOOoOoOobobooooDg:

static PyObject *
instance_new() {
¥ OD0000O0O0OOOoOoOooog ¥

self->in_weakreflist = NULL;

return (PyObject *) self;

oboooooboooocooobobooooobooboooooooboooooooboobooooooboon
gooooooboboboboobooboooooboboooooobobobobooooboboboobooo
OO000000NLLOOODOOOoooOoOooobooon:

static void
instance_dealloc(PylInstanceObject *inst)

{
[ 0000000000 0OOOO0OoOoOoOoOooo
oobooooboooooooooo
*/

if (inst->in_weakreflist != NULL)
PyObject_ClearWeakRefs((PyObject *) inst);

[ ODO000000oOoOoOoOooooooooooo ¥
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34 fpectt —0OOD00OO0OD0OOO0O

Uo0bo0ooboo0ooobooobDOoU EEE-7 400000000000 00DOODOODOODOOODO
bobooboobooobooboobobooooooobooboooooooboboooooobOoboooon
oboooooboooogon

>>> import math

>>> math.exp(1000)

inf

>>> math.exp(1000) / math.exp(1000)
nan

(0000000000000 0OU0DOOO00OUOODECAIphal D OOOOOOOOO) " "Inf"O " infinity(O
0)'00000 IEEE-75400000000000000O"an'U"notanumbe 00 00)'00000O0O0O
O000000oDoo00000ooooooo PythonDOODODODODOOOOO0ODODODOOOOOOO
0000000000000 0000 IEEE-7540000000000000D00O00O0O00O0O0ODOOOO0O
O000O00O0U0oooooooo

000000000000 000O00O00O0000U0O0DO0O0OOO0OO0OoOoUOOoDODODO
OOfpectt OO0OO00OOOOO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000 000000000O000IEEE-7540 O Division by Zerdal Overflowd 0O O
O Invalid Operatior0 00 00000000 SIGFPECDOOOODOOOOODOOOOOOOOOOOOO
000000000 pythonDOOOOOOOOOOD COODOOODOOUOOUOOOOOOUOOOOODOO
OO0O0O0SIGFPED OO O O O PythonFloatingPointError oooooocooog

fpectt O0O0O0OOOOOOOOOOOOOOOOOOOOOOODODODOOOO:

turnon_sigfpe ()
SIGFPEOOD0OO0OODOOOOO0ODOOOODCOOOODODOOOOOOOOODOO

turnoff_sigfpe 0
0oo0oobobOoooooobooboooooooo

exceptionFloatingPointError
turnon_sigfpe() 00000000 0IEEE-7540 0 O O O Division by Zerdl Overflow O O O
Invalid operatiord 000 0000000000000 O0O0OOOO PythonDOOOOOODOO

341 0O

OO0O0O00 fpectt OOO0OO0O0O0O0OO0OO0OO0OO0OOOOCOOOOOOOOOOOOOOOOOOOOOODO
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>>> import fpectl

>>> import fpetest

>>> fpectl.turnon_sigfpe()
>>> fpetest.test()

overflow PASS
FloatingPointError: Overflow

div by 0 PASS

FloatingPointError: Division by zero
[ more output from test elided ]

>>> jmport math

>>> math.exp(1000)

Traceback (most recent call last):
File "<stdin>", line 1, in ?

FloatingPointError: in math_1

342 0OO00O0O0O0OOO0OOOODO

000000000 IEEE-7540000000000000DO0DOO00000O0O0O0O00O0O0OOODDOO
0o0000oooO000ooO0o00ooO0o0doo0oUoooOOoUoooODoOoooooooOg fpectl
ooooooboooooo

IEEE-754 000 Python D0 DOODD0OO0DOOO00000OO PyFPE START PROTECTD
PyFPE_END PROTECTI 000000000 ODD0O0OO0O0O0OO000O0OOOOO0OONPython
000 fpect 00000O000C0000000O0O0O0O0O0O0OOOOOO0O0O00000000OOOO
0000000000000000

fpectt O0O0O0OOOOOOOOOOOOOOOOOO
good:

gboboboboobooboobboobooboobobooobooboobooboobbobobo
0000000000000 00D000000000D000000D000000 ‘“Include/pyfpe.h’ DO OD
0000000000000 0O00000D00D0O0000O 'Modulesffpetestmodule.c OOOO0O0O0O00ODO
OO0000000000000O0000 *‘Objects/floatobject.c’ DO OO OO

35 atexit —0OO00O0OO

2000000000000
atext 000O000O0O0O0O0OOO0OOOOO0OOOOOOOOOOOOOOUOOOOOOOOOOOO
oboocobOobooooboboooooboooooboooon

O0:0000000000000O0000ooOOPythonD000C0O0ODOO0OOOOOOOOOODOO
000 os._exit() ggboooboobobooboobooobooboboobbooboooooo
goo

000 sys.exitfunc ooboobooobooboooboobooboooboobooo

0 O : sys.exitfunc O000000O00O00O00O00O00O0O00C00O0OCOO0bOUODOODOOOoOoDOO
0000000000 000000 PythonDOOOO0OUOOD0OOOOOO0OOODOOO atexit OOOOOO
O O Osys.exitfunc 00000000000 atexit OO0O0OD0OO0OO0O0OOOOOOOOsys.exitfunc
000000000000 000000000000Catexit OOOO0OOOO sys.exitfunc ggd
O000ooO0o0oU0ooOooooooo

register  ( func[, *args[, **kargs] ] )
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O00000000000000 funcOOOO0O00OO00O0OQOO funcO0O0O0O00ODOOOOOOOOreg-
ister() gbooooboobooooobooooooo

O0000000000000000 sys.exit() gboobooboooooboooooooo
uoboobobooooooobooobooboobooobooboooooobooobooooboooon
oobooobooboobbooooooboooooooboooobooobobooOoooboobooon
ooooboooobooood

good:

readline 00000 (7.200):
readine 00000000000 OCOOOOOO atexit OOOCOOO

35.1 atexit O

boboobooboobooboobooooboobooooboobooooboobooooooboooon
oboooobooboooooboobOobooooooboobooboooooboobooooboboooon
oboooboooobobooooooboooooobobooboobooboooogoo

try:

_count = int(open("/tmp/counter").read())
except IOError:

_count = 0O

def incrcounter(n):
global _count
_count = _count + n

def savecounter():
open("/tmp/counter”, "w").write("%d" % _count)

import atexit

atexit.register(savecounter)

register() obbooooooobooobooboooooooooooobooobooobooboooooa
gooo

def goodbye(name, adjective):
print 'Goodbye, %s, it was %s to meet you.’ % (name, adjective)

import atexit
atexit.register(goodbye, 'Donny’, ’nice’)

# or:
atexit.register(goodbye, adjective="nice’, name="Donny’)

3.6 types — 00000000

00000000000 PythonDOODOOODOODODDODODODODOOOOOOODODOOOOOOOOOOOOO
000 (@OoOo0o0ooOo0o0oooO0o0oooO)Yyoooooo0o0ooooooooooooooDoo
O0000O0o0OoO00O0Ofrom types import * '00f0oooooooooooooooooooono
OO000ooo0oooDoooOoooDbo‘Type’' d0ooooonog
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oboobOoboooboobooooobooooboobooobooboooobooboooonog:

from types import *
def delete(mylist, item):
if type(item) is IntType:
del mylist[item]
else:
mylist.remove(item)

Python2.200000int) Ost() D0O0DD0DD0000000O0O0O0O0O0O0O0O0O000O000Otypes
0000000000000 000000000000000000000000000000000

def delete(mylist, item):
if isinstance(item, int):
del mylist[item]
else:
mylist.remove(item)

gbooobuoobuoobuoobobobobboa
NoneType
NoneO OO OO
TypeType
typeODODOOOOODO (type() 0DOOOO0OODOO)D

BooleanType
bool O True O False 0000000000 O00O0OOODbool() OOOOOOOOO
IntType
oo0o00o00 (e.g.1)d
LongType
0o00oooog (e.g.1L)0
FloatType
0000000000 (e.g.1.0)0

ComplexType
0000000 (e.g.1.0) )OPythonD OOODOOODOODODOODOODOODOODOODOODOOOO
gooogo
StringType
Ooooood (e.g.'Spam’ )O
UnicodeType
UnicodeD O OO OO0 (e.g.u'Spam’ )OPythonD OO O DOOOODOOOOOOODOOOOOOO
goooooooobobood
TupleType
ooooood (e.g.(1, 2, 3, 'Spam’) )
ListType
O0o0oo00od (eg.o, 1, 2, 3] )O
DictType
000000 (e.g.{Bacon 1, 'Ham 0} )O
DictionaryType
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DictType O00OQOO0O0O

FunctionType
000000000000 lambdaD OO OO

LambdaType
FunctionType 0OQOO0OQOOO

GeneratorType
000000DoDDoOo0000oDoDoO0O00000DODoO00000DODO0000O0O 2200000
oooooo

CodeType
compile() OOODOO0OOODOODOOOOOOOOODOOOOOOO

ClassType
oo0o0oo0oooOoOoOoOOoOoO00o0

InstanceType
dooooooooobooooooboooon

MethodType
oo0obobbo0ooooobobboooooooooon

UnboundMethodType
MethodType OOOOOO

BuiltinFunctionType
len() O sys.exit() ooooooooooooood

BuiltinMethodType
BuiltinFunction oooooo

ModuleType
goooooooon

FileType
sys.stdout OO0O0OOopenDO0O00O0O0OOOO0OOOOOOO

XRangeType
xrange() 0O0O0O0OOO0OOOO0OOrangeDO00OO0O0OOCOOODOO

SliceType

slice() ggogobbobbooooooobobobooboogon
EllipsisType

Ellipsis oooogd

TracebackType
sys.exc_traceback Joooooboooooooobobooooooooon

FrameType
0000000000000 O0OOO0O0O0OODOOOOOOOO th O th.tb_frame ooood

BufferType
buffer() Jooobbbbooooobobbobbuoooouobo

StringTypes
000000000000000000 StringType O UnicodeType OODOOO0O0OO0OOUNI-
codeType O 000000 PythonDODDOOOODOOOOOOODOODOO200000000000
0000000000000 000000000D0000: isinstance(s, types.StringTypes)
2200000000000
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3.7 UserDict — 000000000 DODOOODOOODOO

00:000000000000000000000000000Python2.2Z1000000000 Python
0000000000000 00O0O000OoO00ooOoOOdict DOODOOOODODOOOOOODOOO
oooobooooo

obooooobooboobooobooboboooobOobobooobooooboooooobooboboon
ubbooboboobooboobooboobooboobooboobbobboobboobooaan
gboogobooboobobobooboobobbobooboobooboobobbooboobooDbo

googoooboooboobooboobooboobooboobooboobooboonbog

00000000000 mxinDOOOO0OD0O0OO0O0OO0O0OO0OOOshelvelOOOODODOOOOOoOoooOO

doodoboooboobuoobuooboboboobooboooo

UserDict OOOOOO UserDict OO0OO DictMixin - 00000000O:

classUserDict ([initialdata])
0000000000000 0000000000000000O0000000UserDict 000
OO0O0data OOO0ODOOOO0ODOOOODODOIntialdataD0000000Odata OOO0O0OOO
0000000000 00000000D00O0Ointialdatad 0000000000 O0OOOOO
gogoobobboooooo

0000000000000 (0 23M00)00000OUserDict ODOOOOOODOOOOOOOO
gd:
data
UserDict ODO0DOO0O0OO0OODOOODOODOOOOOODOOOO

classDictMixin ()
__getitem_ O __setitem O _deltem 000 keys 0000000000000000
0000000000000 0O000000000O0000000 mixinOODO

O0mixinOOOODODODODODO0DO0O000000000000ooooooooooooooooooo

O000000o0ooooooooooooon0__deltem  0OO0O0O0OOCOOOOOCOOOOO
00000000 pop O popitem OOOOOOOO
40000000000000__contains__ O_ iter__ 000 iteritems oooopoooo

oooobobooobooboooo

mixn0OOOODO0O0O0O000000000000000000 _int_() O copy() OOO
0000000

38 UserList —O000000000DOO0OODOODOODODOO

O0: 000000000000 0O00000000000000Python2.2Z2000000000 Python
goooOoOoOoOOOOOOOOOOOOODOOOOOOOD st DOODODOOOOOOOOOOOo
goooobogooog

gobooooooobooooboooooooo0oobooobboobbooobboobooboooboobooboo
gobooobooobooobbooooobobooooboooooboobooOoobooooboooboooooboobooon
oobooboboooooooobooobooooooboooboooboooooooobooobooboobooboooon

UserList 000000 UserList OO0OO0OO0OOOOOOOO:

classUserList ([Iist])
0000000000000 0000O00D00o000000000o0ooO00o0OOOUUserList O
O0000D0data O00O00O0OO0O0O0OO0ODOODOOOOOOOOOOOOOOstODOOOOO
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O0000000000000O00000 | ooolist00gn PythonDOODOOUserList (0DOO
oo0o0o0)oooOoOoOOoOOoOOoODODODODOOO

00000000000000000 (0 23.@00)00000UserList 0OO0ODOODOOODOOO
googoo:

data
Userlist 000000000000000000000 PythonDOOOOOOOOO

O00O0O0O0O0OO0ODO:Userlist ODOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOODODOOO
gbooobobobobooboobooboobooboooboboooboobooboobooboobooon
gbobooobooboboboooooboboobooobooboooooboboooooboobobooooon
oboboobOoboooobobooobOobooooboooooOoboooobooboooo

oboocooobooooooobobooooobooboooooobooboooooboobooboooooobon
goboooobooboooooboooooboobobooooooooooobooobobobbooobbooooDoobo
uboooboooooogo

2000000000:PythonDOOOO 1520 1.600000000000000O0CODOOOOOO
go0O00O000O0O0O0data 0000000000000 00000O0OPythonOOOOO0O0O0O0O0O
oboooboobooooboboooobooboooooboon

39 UserString —0O0000000O00OO0O0OODOODOODOODOO

O0:00000000 UserString O000O000O0O0O0OO0OO0COOOOOOOOOOPython2.200
OOoQ0QoOoQoOoOo PpythonDOOODOOOOOOOOOOOOOODODODOOOOUserstring OOOOO
O000O0Ostr 0000000000 O0Q00ODOO0O00O0O0OOO0O0O0O (00000 MutableString O
ooooooooODOoOO)o

gooooooooboooooooooooooobooobbooobbooobbooboboobooboobOoo
obooobooobooobbooboooboooboooooobooOoobbooooboooboooooobooon
ooboooboooooooobooobooooobooobooboooooooooooobooooboooooon

oboocoooboooooooboboooooboobooooobooboooooobooboooooboooboon
0000000000000 0O00 MutableString gboobooobooon

UserString 0O000000O0ODODOOOOOOOOO:

classUserString ([sequenc}a)
Jdddooouoooooobbbbbooobooooooooooooboooooobobobobn
0000000000000 0D0000D00O00DO0O00D0OUserString OO0000D00OO data
gooobbbbbooooobbbbbboouo0ouoboDbb sequencel OO ODOOOOOOO
sequenc&l 000 PythonDOOOOOOOOOOOOOOUserString (DOOOOOOO0)O0OO
Odo0ooooooodost() ODOOODOO0O0OODOODOODO0OOODOO0OOOOOODOOOO0
god

classMutableString ([sequenc})
O0O0O0O0o0oo0 UserString ogoooooooooooooobodoooooooooooao
gobobooobooobbooobooobbooboobooboobbooobboon
0000000000000 booobobooDooobDboooboboooboooon
0000000oooooooooooO0oO0__hash () OODODOOOOO (DODOOOOOO
0)ooooDoooOooooOooooooooooooooooooooooooooooooog
gooooooooboboooooog

oo0o0O0O0O0O000O0OoO0OoooooooOOO(@ef*ODOO0OOOO"O0OO)0OOOOUser-
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Sting 0000000000000O0OOOO:

data
UserString 0000000 0DOo0DOooooooooon PpythonDODOOODOOODOODOO
goooo

3.10 operator —OO0OOOOOOOO

operator OOOOOO0OOPythonDODOOOOODOODOOOOOCOOOOOODOOOOOODDODOOO
0000000 operator.add(x, v) U0 x+ty DO0O0O0oDOO0OO0oO0o0oDbOoooobooboobooobobooon
oooo0,0000000000 ‘_’'0D00000ob0o0o0o0oboooooo

boboobOobooooooboooooobobooooobobooooooboobooooobooboon
oooooooo

Jooooooboooooooooobbodoooooob bbb bObboooooa

goooooao:

It (a, b

le (a, b

eq(a, b

ne(a,b)

ge(a, b

ot (a, b

_ It (ab

_le_ (a/b

_eq_(ab

_ne_ (ab

_ge_ (ab

_gt (ab
0000 al00 bOOOOO0ODDOOOO0OOOOM a b) Oa< bile(a b) O0a<= bl
eq(a b) O a==>blne(a, b)Oa!= blgt( a b)da>bd0O0O0Oge(a b)0a>=Db
gooooo

O0000OO0cmp() COOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
00000000D00000000000D0O0O0OOOOOOOO0O0 PythonDOOOOOOOOO
ooooo0o0O0O0OO0O 2200000000000

gboboboboboobooobooboboboooooooooboboboboobobobobobo
oooooooboooo:
not_ (o)
_nhot__ (0)
not o000 OOO0ODO0OO@OOOOOOOODOODOOOO _not () OOOOOOOOOOCOOO
O0D000000,00000000000000000000D0O0000O0O00O0O __nonzero__ ()
000 _len_ () 0O0O0DOOCDOODOOOOO)

truth  (0)
o00O0O0OO True DOOUODOOODODO False 00DOOOOOOODOO bool ODOOODOOO
O00ooooooog

is_ (a, b
ais bO0OOOOOOOUOOOODOOOOOUOOOOOO
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is_not (a,b
aisnot bIDOODOOUOODOODOOOOODOOOOOOODOO
goooooooobobooooobouoooooboooa:
abs (0)
_abs__ (0
olddooooooO
add(a, b
_add__ (a,b
O0alOO0O bOOODO a+bO0O00OOO
and_(a, b
_and__(a,b
al bOOOoOOoooOooOO
div (a, b
_div__ (a,/b
__future___.division 0000000000 al/ bOOODOOO0O (classic))DonooonOn
gooooon

floordiv (&, b)
_ floordiv__  (a,b
al/l bOOOOOO 2200000000000
inv (0)
invert (0)
_inv__ (o)
__invert__ (0)
o 00000000 ODDOUOUOO~o ODDOODOOOPython 20000 O invert() ogdo
__invert_ () ocoooooogo
Ishift (&, b
_Ishift__ (a,b
al bOOOOOQOODOODOOOOO
mod( a, b)
__mod__(a,b
a%bd00000
mul ( a, b)
_mul__(a,b
O0a00O0 bOODOOa*bOO0OOO0OO
neg( o)
_neg_ (o)
olOdooopooDOon
or_(a,b
_or_ (ab
al bOOOoOooooooOoO
pos (0)
__pos__ (0)
o000 0OOUoOoODOO
pow( a, b)

67



__pow__(a,b
OO0 al0O0ObOOOD a*» bOUOOUOOO 2300000000000

rshift  (a, b
__rshit__ (a, b
al bOOOOOQOODODOOOO
sub (a, b)
_sub__ (a,b

a- bOODOOOO
truediv (a, b)
__truediv.__  (a,b
__future__.division 000000 a/ bOOOOOOODOODODOOOODOODOOOO 2200
goooooood
xor (a, b)
__xor__ (a,b
al0d00bOOOODOODOOOOODO
gooboooooobboooooouooooo:

concat (a,b)

_concat__ (a,b
O0a00O0 bOODOO a+b0OO0OOO0OO

contains (a,b)

__contains__  (a,b
bin aldl00000000D0OO0DO0DODODOOODODOODODODOODODOOODOOOO
__contains__() O Python2.000O0OOCOOOOO

countOf (a, b

al0d0O bOODOODOOOOODOOO
delitem (a,b)
__delitem__ (a,b

all000O000 bOOOOOODOOODO
delslice (a, b, 9
__delslice__  (a,b,9

al0d0000O0O0ObOOcl1 DOODOODOODOODODOO
getitem (a, b)
__getitem__ (a,b

all000000 bOODOOODODODOODO Return the value o at indexb.
getslice (a,b,9
__getslice_ (a,b,9

al0d000000bOOcCc1 ODODOOOOODOOOOOO
indexOf (a, b)

al000O bOOODOODOOOODOOOOOOOO
repeat (a, b
__repeat__ (a,b

O0ab00O0 bOOD0OOa*bO0OO00O0O0
sequencelncludes  (..)

0000 200000000000000 contains() goooooood
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contains() oooooo

setitem (a,b, 9
__setitem__ (a,b,0
alld000000 bOOOOQOODO cOOODOOOO

setslice (a,b,c,V
__setslice_ (a,b,c,V
alJ00000bOOD 1 ODOUOUO0OUODDLOOUOOUOVODDOOOOO

operator 000000 0ODOOOOOOODOODOODOOOOOOOOOOOOODODODOOO:O
obooboobooboooooobooooooboooboooboob,booboobooobooDbo
OO00O0O0O0OOoOoDoOoOOOO isCallable() oboooobobooooobooooon:

>>> class C:
pass

>>> import operator

>>> 0 = C()

>>> operator.isMappingType(0)
True

isCallable  (0)
0000 200000000000000 callable() goooooood

000000 o000000O0OOO000ODODOOUOODOOOODOO0O0OOODOOO falseD O OO
0o00d0o0DoU0oooooDooooooooooooooooooooog __cal_ () ogod
goooboooooobooooooboooooobooon
isMappingType (0)

doddodobbbobObObObOUObbObObOUObDUOO00D0000o0ooooooboboooond
goobooboooobobboooobobooooobobobbb:bboooobDbObooooo
000000000000 booobobooooboooo
oo bbb oo oboooa

isNumberType (0)
000000 o0D0O0DOU0ODOODOUODOODOOOCO0ODOUODOUODOODOOODO
gooboooboooooboboooobboooobobobooooU:ooobObooooo
oo oooooooobbboobobobbobbboooo
doooooooooobbobbobooooooobobobooooobooooobobobooooa
gooooo

isSequenceType (0)
od0ODOODOODOOOOODODOODOODOODOODOODOOODOOOO CO0OoOoDbOoOoOooDan
goooboooooooobbbooooooo:-boogoobbooooooobooboooo
goboobooobbooobooobooouboobooobbooubboobboooo
goo0oboboboooooobobobboooooobobobooooooobbbooooooo

0:00026000000000000000000OODO0OOO

>>> import operator

>>>d = {}

>>> keys = range(256)

>>> vals = map(chr, keys)

>>> map(operator.setitem, [d]*len(keys), keys, vals)
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31101 OOOO0OOOOOOOOD

0000000000000 0O0O000O0O000OD PythonDOOOOOOOO operator

obooooOooboooooboooooooo

goog

0o oo oo

00 a+b add( a, b)

od seql + seq2 | concat( seql seq3d
ooooo 0 in seq contains( seq O0)

od al b __future___.division OOooOoooodv( a b) #
od al b _ future__.division Oo00O0O0o00O truediv( a, b) #
od all b floordiv( a, b

ooo a&hb and_(a b)

oooooo a™b xor( a, b)

ooooo ~ a invert( a)

ood al| b or (a b

ooo a*™ b pow(a, b)
oooooooooon okl = v setitem( o, k V)
oooooooooo del of K] delitem( o, K)
ooooooo o[ K] getitem( o, K)

oooo a<<b Ishift( a, b)

00 a%b mod(a, b)

od a* b mul( a, b)

(co)o - a neg( a)

(oo)o not a not_( a)

oooo a>>b rshiftf( a, b)

ooooo seq* i repeat( seq i)
oooooooog seq i: j] =values| setslice( seq i, j, valueg
ooooooogo del seqi:j] delslice( seq i, j)
oooooo seq i: j] getslice( seq i, j)
oooooo s %o mod(s, 0)

oo a-b sub( a, b)

ooooo 0 truth( o)

oooo a<b It( a, b)

oooo a<=b le( a, b)

ooo a==>b eq(a, b)

oood al=»b ne(a, b)

oooo a>=b ge(a, b)

oooo a>b gt( a, b)

3.11 inspect —O0O0OO0O0ODODOOOODODOOOOO

2100000000000

inspect

gooooboooboooooooooboboooboooooboooobooooooooooon

ubbooboboobooboobbooboobbooboobboooboobobooobooboboon
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gboooooboooooboobobooooobooooooboboooooboboooooboooon
goooobooboobooboboboooobooooboboo

gboboboooobooooboooboooooobobobooobooboboobobboboooo
oo0ooo0o0ooobooOboO0oooD 400000000000000

3111 DOOOO

getmembers() 0000000000000 OOOOOOOOOOOOOOOOOOO0OOO%s" OO
00 11000000getmembers() 0 20000000000000000C0C0O0O0OO00O00OOOOO0O
gboooboobooboobgooobobbobn
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Type Attribute Description
module | _ doc___ oooooooog
_file_ 00000 (@ooooooooooooooo
class | __doc__ oooooooog
__module__ gooooooooboboooooog
method | _ doc__ ooooooooo
__hame___ goooooooobooood
im_class Jooobobobbooooobobobbbooooooo
im_func Jooooobbooooooooboood
im_self J0doooboooooooobooOoOodnd None
function | _ doc__ goooooooo
__name__ 000000000000
func_code gooobbobbooooobbobboooouobobbooood
func_defaults ooooobobooooooo
func_doc (_doc_0O00O0O)
func_globals gooooooooboooooooog
func_name (_name_0O00O0)
traceback| tb_frame Oo0oooooooooooooo
tb_lasti JoodoobobbooooobobobboooooooboboooooobbObbogo
tb_lineno 000 PythonDOOOOOOOODO
tb_next O000oooooooO (uoooo0ooooooo)ooooooooooooon
frame f _back OO0 (@oOoo00o0oooooon)ooooooooooo
f_builtins Jooobobobooooobobbooooon
f _code oooobobooooooooboooooon
f exc traceback OO0 D000 O0D00OOO0O0D0OO0OOO0O0OO0DOOOODOOOOOODOOOODOO None
f_exc_type 000000ODOo00000ooooOoO000oooobOO0O0Od None
f_exc_value 0000000000000 00000000000DO00D0Od None
f_globals Jooooboboooooooobooooon
f lasti goooooooooboooooobooooooon
f_lineno OO0 PythonDOOOOOOOOO
f_locals Joooobobooooobobobooooon
f_restricted 0o0o00ooobo10oooooad o
f _trace 000doooOboooOooooboOd None
code co_argcount oooo (*o=00000on)
co_code godobbbooooobobbobooooon
co_consts Joooobobbooooooboobooda
co_filename Jooooobbooooooobobooooooo
co_firstlineno PythonDOOOOOOOOO
co_flags OO0O0O000O0000: 1=optimized| 2=newlocal§ 4=*arg| 8=**arg
co_Inotab Jodoobobbooooooo->0b0bb0b00o0oooubbbboog
CO_name gooooooooboboooooooood
CO_names gooooooooon
co_nlocals oooooogo
co_stacksize Joooooboooooooooo
CO_varnames goooboooooobooood
builtin | _ doc___ ooooooogo
__hame__ gooooooooobood
__self 000000000R41 0000000000 None




Note:

(1) 2200000000:im_class 0000000000000 O0OO0OO0O0ODOOOODOOOODOOOO

getmembers (objec{, predicate])
Oo00oo0ooooooooo@Oo,0)00po00o0oo00ooDoo0ooDoooooooooog
O0O00O00O0O0predicate0 00000000 OOpredicate ] 000000000000 OOOO0O

getmoduleinfo  ( path
pathD DO OO0ODO0OO0O00ODODOO0ODOOO0O0DOOOO PythonDOOOODOODOOOODO
000 (name suffix mode mtypg D00 DDOIDOOOO0OOOODOOODO NoneOOOOOO
named 0000000 0000000D00C0OsuffixO000000000000000O00O0O000
00 (000000000000 D0O)dmoded open() OOOOODDODOOOODODO (r OO
Orb )Omtypel imp 0000000000 DOOOOOOO00OODOOODOOOOODODOOOOOO
OO0 impO00OOO0OOOOOO

getmodulename ( path
pathO 00O O0O0OO0OO00O0OO000ODOO0ODOOODOOODOOODOOOOOOOoooOOoooDoOOon
ubobooooooboooobobobooboooboboboboooobobobDoooobo
O000DOO0O0O00OD0O0O NonedOOOQOOO

ismodule (objec)
gooooooooobooooobuooooo
isclass ( objec)
goooboboboooooobobobbooooo
ismethod ( objec)
oooobobobobooooooooobooooo
isfunction (objec)
0000000 PythonDOOOOODODO (lambda)d OO OOOO0OOCOOODOO
istraceback  ( objec)
gooobbobboooooobbobboooooooo
isframe ( objec)
oooooboboooooooobobooooo
iscode (objec)
gooooooooobooooobouoon
isbuiltin (objec)h
gooobbboooooobobboooooooboo
isroutine  ( objec)
0ooooboboooooooobooooooooboooooooobon
ismethoddescriptor (objec)

0000000000000000000000000000Oismethod(Pisclass(0 00 isfunction()
000000000000000

00000 Python220 000000000000 O0O0OOInt._add OO0O0O0O0O0OO0OOOODO
Uoboooooboooon _get O0OOOO0O0O0O0O _set OOO0OO0O0ODOOODOOOODOO
0000000000ooooooooo0_name_000O000O0O0OOOOOOCOOO_ doc__
oooobooooo

0000000000000 000UU0000D0D00DUD0D0D0DODODODOoOooooooooOOan is-
methoddescriptor)) 0 00 0000000000000 0O0O0OOO0OOO0OOO0OO0O0O -0000
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ismethod)UCOOOOOOOOOODO im_funcOO (CO)ODDODOOOOOOOOOOOO

isdatadescriptor (objec)
dooooooooobbooooooooooooooa

O000000000 _get OO0 _set 00000000 OCOOOOOOCOOOOOOOO
(PythonDOOODOOD)OD0D0O000 (COOOOOO)getsel 0000000000000000
000 _name_O _doc_OOOOO000 (DOO0OOOOgetsed 0000000000000

O0)0o0O0O0O0O0OD0DO0ODOOO0OO0OO0O0000 2300000000000

3.11.2 DOOOO

getdoc ( objec)
gogboboobobooobobooobooobboodoobbooobbooobboobooboo
O00000D0D0000oooooodOdocstringd DO O OOD0OODOOOOOODOOOOOO
gooooon

getcomments ( objec)
doooooboobobooooboooobbboooooooooooooooooog
gooboobboooboobbuooobobooobobob0ooobooobDboouboboooo
0oooobobooooooboobooooo

getfile  (objec)
gooooooooobbbobbbbodoodooooooooooboouoooo
0000000000000 000000000 TypeError OODOODOOOO

getmodule ( objec)
0Joooobobooooooboobboooooooo

getsourcefile (objec)
O0000000ooooO PythonDOOODOOOODOOOOOODOOODODOOOOOOOO
0000000000000 0O0O0O0OTypeError OOOOODOOODO

getsourcelines (objec)
Jo0obooo0obooooboooboob0booboobob00ooboobooooDboooboo
gooddoooooboooboboobbbooooooboobbooooooooobooo
doddddoddddoooooooooobooboobbobobboboooboobobobboboooono
000000000000 O00DO0oD IOError OOOODOO

getsource ( objec)
000000000000000000000000000000000000000000000
gooobbooobooooobobbobbbdooooooooooooooooboboooo
00000000000000000000 I0ErFor OOOO0OOO

3.11.3 000000

getclasstree ( classeg, unique])
00000000000000000000000000000000000000O00O0O00O00000
000oodpoooooboD0oOoooooooo0oooooOo 20000000000 00000O0
000000000000 uwniqued 000000000000 O00OODOOO0OOOODOOOOO0O
000000000000000000000000000000000000000000000
gog

getargspec (fung
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0000000000000 000000D00O00000 400000000000000 :(args
varargs varkw, defaultd CargsO0 000000000000 OOOOOOO0OOODODOOOOO
OO000O0varargsd varkwO*O000O** 00000 00O0OO00OODO NoneOOODO OO defaults
ooooobobobooboobooboobuoobonbO0o0ObO0O0ObO0OODbDDObO argsbog
ndodoooooooooooooooo

getargvalues  (framé
0000000000000 000000000O0000000DO000 4000000000000O00
O:(args varargs varkw, localg DargsO0 00000000000 ODOODOOOODOOOOOO
0000000 varargsd varkwO*O0O00* 000 00000000000 NoneODOOOOO
localsD 0000000000 DOOOOOODOOOO

formatargspec  ( args[, varargs, varkw, defaults, argformat, varargsformat, varkwformat, defaultfo}pnat
getargspec() o000 40000000D00DO0ODOOOOODO40D0D0ODODOOODOO
doooboobooboobobobooboboobooobooooo

formatargvalues ( args[, varargs, varkw, locals, argformat, varargsformat, varkwformat, valuefoﬂmat
getargvalues() oo0boobo0o 4000000000000 00DO0DOD0O0 400000000DOO
O0000o0O00oo0o0ooOo0o0ooOoooooooooooo

getmro (cls)
csO000dO0dO0O0OdOclsO0D00O00O0D0O0O0O0U0oOo0ooooOooooooooooon
gooooooobobbbobodooooouobooooooobobboobooooboooo
0000000000000 000000000000000000clsO00000000000
god

3114 OOOO0OOOOOOOO

ocoooboooooooooo “Oooc0ooooo"ooobo0oooboooo“boooboooorgooon
ejooooooooOoOooooooo:DooooobooooooooboobooooboDOoboboboDoOo
goooboobooobogobooooooboooobobobooooboooogoo

oo:

boboobOobooooooboboooobooboboooobobooooobooboooooooboon
go0o00O0O0OO0OOOO0OOCOOOOOOOPythoNDOOOOOOOOOOOOOOOOOOOOOO
boooooboboobooooobobooooobooboobooooobooboooooboobobooon
goooboboooboobooooooboooon

000000 PythonDOOODODOODOO0O0O00000O0O0O0ODODOUO/ finally oooobooogo
0000000000000 000000000O000O0000DO000O0O0O0O0OOO PythonDOOO
OO0O0OO0OO00O0O0 ge. disable() oboooooboooobOoboooobobooooooon

def handle_stackframe_without_leak():
frame = inspect.currentframe()

try:

# do something with the frame
finally:

del frame

gbooboooboobobdtbheontextDO0DOODOOD0OOO0DOODODOODOOOOODODOODOODOO
boooOoboooobobooooobooooboboooobooooboboooboaono

getframeinfo (frame[, contexﬂ)
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ooboobobooboooobbooboooobooboobooooooobooooboooboooboOooon
googsgpooooooooo

getouterframes (frame[, contexﬂ)
ooodooooooooooooooooodoooooooodooooogooooooon
frame0 000000000000 O0O0O00O0O00OO00COO00O0000O00O0O00CO0O frameCO0OO
0000000000000 frame0 000000000000 0C0O0O0O0O0O0O0OO0OO0OO0OO
ogoood

getinnerframes (tracebacl{, contexﬂ)
00000o000oo0oooooooooooooooooooooooooooooon frame
0000000D0o0oo00oooooooo00DOoODoOd tracebackl DOODOOOOODOO
dooooooooobooooooooon

currentframe ()
000000000000000O0O0DODODOOO0

stack ([contexi])
000000000000000000000000000000000000D00000000A0
gboboobdoooobobooooboboooooboooobobooooboooooboooo

trace ([contexﬂ)
ooooooooooooooooooooooooooboooooooooooooooonoan
cooooboooooooooooOoOoOoboooOoOoooOoboOooooOoOoOoOoooOboOoOooooon

3.12 traceback — 000000000 OODODOO0O

00000000 PythonDOODODOOOO0OOODODO0OOOOOOOOOOOODODODOOODOOOOOO
0000000000000 00000000000O000000000O00PythonD O OOOOODOO
oooooobooooooooooooo *oooo"oboooooooobooooooobooOooooo
obooobooo0ooboboooooboooooDboon

000000 tracebackl D OODDOOOO0OO0OO0 — O0O0OO0O sys.exc_traceback (Ooo)o
sys.last_traceback 00000 0sys.exc_info() 0000000000000 0oDooooo
goood

oooooobbooooooooo:

print_to  ( traceback, limit[, file] ])
tracebackd O limit D0 000000000000 0OOCOO0OOlIMtOO0OOOOO NonedOGQOO
O000000000O000dfleDOOODOOO NoneO OOO O sys.stderr gooooood
gobobooobooboboobobooobboooboobbooobooobbooobbooo
gooooooon

print_exception (type, value, traceba{klimit[, file] ])
00000 tracebackd O limit 0000000000000 fleOOOODODOODOOOOOODOO
0000 print_tb() 0oO0oo0oogn: () tracebackd NoneOO OGO OOOOOO ‘Traceback
(most recent call last): ‘0000000 2UO00b0000o0D0O0ood typed valued
000000 (3)typed SyntaxError O0O00OvalueDO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0OOO
doooodooooobooooooboooooobooooad

print_exc  ( [limit[, file]])
O O O print_exception(sys.exc_type, sys.exc_value, sys.exc_traceback,
limit, file) 000000000 OO@OOOOOO0OO0OOOOOOO0OODOOOO0ODOOOOO0On
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0000000000000 sys.exc_info() ooooon)

print_last  ( [limit[, file] ])
O 0O 0O print_exception(sys.last_type, sys.last value, sys.last_traceback,
limit, file) COOOO0OOOO

print_stack  ( [[, timit[, file]]])
0d000DO0oU0DOoU0DOoU0DoOoU0DOo00ooOO0U0ooOO00ooOOoOoOoUoDOoUooDoO foOoDOODO
0000000000000 00000000O000 print_exception() gooooooooo
o000 limitO fleDOOOOOOOOOOOOO

extract tb  ( tracebacl[, Iimit])
0000000000000 tracebackd O limit 00000000 “O00000"000000O0O0O
00000d000U0Doo0o000oo00ooooooooOo0ooooooOoooooonlimito
000000 NoneOOOOOOOODOOOODOOODOOOO'ODOOO0OO0"OOOOODODOOOO
Ooooooooogo (filenameline numberfunctionnametex) 00000000000 OODO0O
00000000000 bboddbexti o000 boooooooo
000000000 NoneD OO

extract_stack ([f[,limit]])
00000000000000000000000000000000D00 extract_th() oo
000 00 print_stack() 000000000000 00f0Iimt0000000000000

format_list (list)
extract_tb() 0 00 extract_stack() gogoobbooooobbobooouobbooonon
gogbbooobodoooboobuobbooobboobbboobbooooUbboooboo
0000000000000 00000o00Oo0oU0Co0O00oOo0oUooOOo0DoOUOoOoooUooOoooOo
O00O NoneOUOOOOUOOUOOODOUOOOOODOOOUOOOOODOUOOOODOOOOOODOOO

format_exception_only (type, valug
000000D00000D00000000000000 sys.last_type 0 sys.last_value 0
000oo000o0o0oOooO00oo0o0oOo0oO0oooOO0oooOoooOOo0DoOOOoDoOoOOoDOOoDOOoOO
000000000000 000000O0OSyntaxError OO0O0OOO0OOO@OOOOOOO)O
ggbbooobooobbooobooobbuooobboobboooboboobboobo
gooobbbooooobbbboooooooboobooon

format_exception (type, value, t[), Iimit])
O0000000o00ooooooooooooooon print_exception() oooooooo
0000000000000 oboboooon
000000000000 000000000000000000000A0 print_exception()
gooobobboogoobooo

format_tb  ( tb[, limit])
format_list(extract_tb( tb, limit)) DOOO0O0O

format_stack  ( [f[ Iimit] ])
format_list(extract_stack( f, limit)) 000000

tb_lineno (th)
Joooooooobooooboooooooobobobbobboooooooooooooooon
O00D0O0O0oDO0OOo-0o0000 PythonDOOOOOOOPythonO 2300000000000

tb.tb_lineno ooooooooooooooobobo0oOoooo 23000000000 0000O0
goog
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3121 OOOO0OOOOOO

000000000000 read-eval-prin0 00000000000 O0COOOO PythonDOOOOOOO
gooo0oOoOoOoOOoOO0oOO0O0OPythonDOOOOOQOQOOOOOOOODOOOOOOOOOOOOOOOO
O00O00O000code 00O0O0O0O0O0OOOOOOOO

import sys, traceback

def run_user_code(envdir):

source = raw_input(">>> ")

try:
exec source in envdir

except:
print "Exception in user code:"
print ’-*60
traceback.print_exc(file=sys.stdout)
print '-*60

envdir = {}
while 1:
run_user_code(envdir)

3.13 linecache —O00000000OO0OODOOOOODOOO

linecache 0O000OOOOOOOO0O@COCOCOOOOOOOOOOOOOOOOOOOOO)OOOOO
gbooooboobooboobobbooboboooobobooobobooooDbon

00000000 traceback 00000000 O0OOO0O0OOODOOOOOODOOOOODOOOOOOOO
godobobbooooobobobogn

linecache OO0OO0OO0OOCOO0OOOOOOOOOOOOO:

getline ( filename, linenp

flenamed OO O0O0O0O000O0OO lineno0 00000000000 OOOOOOOCODOOOOO —
0000000 000000@OOo0o0ooOooOooOOooOoOoOoOoOODOOOOO)

flenamed 00 0000000000000 00O00O0OO0OOO0O0O0O OODOOO sys.path OO
gboooboobooo

clearcache ()
O00oooooooooooooag getline() gdboooooboooobboooobooo
gooobobboooooooooood

checkcache ()
gooboobbooobbbooboboobooboobooboouboobboobbooboo
O0000o0O00oOo0oO0ooOooooooooooo

gooo:

>>> import linecache
>>> linecache.getline('/etc/passwd’, 4)
'sys:x:3:3:sys:/dev:/bin/sh\n’
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3.14 pickle —PythonODOODOOODOODO

pickle OO0O0OO0OO0O0OO0OPythonDOOODDODOOOOOODODODOO (serialize 000000 (de-serialize)
0000000000000 000DOO0O00O000O0ooDOoOoO“Pickled (Pickling)”O PythonD OO OO
0000000000000 0000000oOouooo©O PickleO (unpickling)’D 000000000
0000000000000 000D000000000000PIckleDd (OO0 PickleD)OOOO “O0O
O (serialization)’0 “0 0 O (marshalling)? 0“0 00 (flattening)’0 0 0000000000000 0O0
0000000000000 “Pickle0” 000 “O PickleD”OOOOOO

O00O00O000D0DO pickle OO0OOOOOOCckPickle OO0OO0O0OOODDOOOOOOOOOOO

3141 OO PythonODOOOODOOOO

picke O0O00OO0OOO0CcPicke 000000000 O00000O0O000O0O0OOO0O0OOOOOOO
O0O00OcPickle 0 COOOOOOOOODDO picke OO 10000000000000000000
0000000000 cPickle OO Pickler() OO0 Unpickler) D0O0O000000000O0O0O
00000000000 cPicke 0000000000O000000O0O00000O0O00O0O000O0O0
00000000000000000O0O00cPicke 0000000000000000000O0OCOO
000000000000000000000000000000000000000D0;0000000
00000000000000000000000000000000000000000000000
O0000OOpickle O cPickle OO0OO0OOO0 “pickle’ 000000000000O0O0

obooobOobooobooboooooOoobooooboooobOoOoboooobobooooboOoono

PythonO O marshal 00000000 COO0000O0O0OOOOOOCOOOO0OOOO PythonOO
O0000O0OO000000OOoooO picke ODOCOOOOOOmarshal 00000 ‘.pyc OOODOOO
googoboooboobooooboo

pickle O0OO0O0O0OO0OOO0OO0OO0OOOO marshal OOOOOOOOO:

e pickle 000O00O0000OOOOO0OOCOOOOOOODOCOODOOOOOOOOODOOOOOOO
0000000000000 00000000Omarshal 0000000 0O0OO

oobooboooboooboooboboooboooobooobboobooooobooOoooDboboboooo
0000000000000 0000O0000O000000000000000000000 marshal
OO00oOOoOoOoOoOooooOoOoOoOOOCOOCOOCO marshaDOOOOOOO PythonDOO O OO
oobOoooboooboobooboobooobobooobooooboooboooboobooOobooOoon
ooboobbooooboooobooobbooooooooooooboooboboboobboooboboooo
booobooboobobooooobooooboooobOobooooboon

e marshal OOO0O0O0000O0O0OCOOOO00OODO0OOOCOOOOOOOOOOOCOOLDOOOpickle
goboooboooboboooobobooobobooboboobbooobboobbooboboo
oobogoboboooooooboobooobooobooooobooobooooboobooboooon
ooooooo

emarshal D000 O0000000 PythonDODODODODDODODODODODODODODODOODODOODOOOOO

OOOmarshal OOOO0O0O0O 'pye DO0OOOOOOOOOOOPythonDOOOOOOOOODO
ooboobooooboooooobobOooooooobooobooobooooobooobooobooon
OO0Opickle 000000000000000O PythonDOOOODOOOOOOOOOOOOOO
gooooboooooo

2marshal 0000000000000 OOOOOOOOO
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pickle 000000000000000000000O0OO0OOOOOOOODOOODOODOOOLOOOO
00000o0O0O0O0O0OD0O000000000000000000000000000 pickeD0O0000O0
oood

0000000 (persisitencel OO0 O0OO00O0O00O;pickle O0O0OO0O0O0OODO0OOCOOCOOOOO
gooooQoQoQoQoOoO0OoO0QoOOOoUUUUULOg(@EOoOOL)OOOOOODOOODOOOLOOOOO
O000000O0O0Opickle O00000OO0OOODOOOO0OOOOOOOOOOOOOOOOOOOOOOOO
gobooooobooooboooboooobooooooooooboooobooooooooboooobo
gobooobooooboboooobobooobooooboooboooooboboooboooobooooooboooDon
OOo0O0O0O0O0O0O0O0O0D0OODODOOOODOOOODOO shelve OOOOOOOODBMOOOOOOOO
0000000 pickleOOOO unpickle0 0000000000000 0OOOOODOODODODODDDO

3142 0O00O0OO0OOODOOOO

pickke OO0O0OO0OO0OO0OOCOO PythonDOOUOOOOOOOOOOXDROOOOOOOOOOOODOOO (O
OO0 XbROOOOOOOOOOOOOOOODO)OOOOOOOOOOOOOoOoooooooo,ooo
000 PythonDOOOOOOOOOODODOO pickeOOOO PythonDOOOODODODODODOOOOOOO
ooooooboooooo

O0OO0Opickle ODOO0OO0OOOOOOOOO ascnO0O0OO0O0OD0OOOOOOCOOOOOODOOO
0000000000000 000O0O0 ascngoo (CooOoD pickle DOOOODOOO)OOOO
000000000000 oooooooOoDOOpicked 00 00O0O0DODOODODOOOCODODOOOO
obooooooogoboo

O00pickleDODODOOOOOOOOOOOOO 300000

- JI00D0O00UUDDLDODOOUOOASCHIOOODOUOOUODOODODOOOO PythonDOOOO
ooo

- 0J000010000000000CO0O0LOOOO00OODOO0OO0OOO PythonDODOOOOOO

- 00000 200000000Python2.31 000000000000 OOOOOOOOOOOOO
00 piclkkeDDOOOO

OO0 PEP3OCOOOOOODOOO

protocol0 000000000 OOOO 000DODOOOOprotocold 000 HIGHEST_PROTOCOL O
ooo00oo0oOOoO0O0O0000000000000000000000000000

230 0000000:bin0 000000000000 DO0O0DOO00OO0OO0ODOOOOOOOOOOOO
protocolD 00O OOOO

Picker 00000000 dump() OO0 dumps() OO0 binD0OOOODOO0O0OO0O0O0O00O0O
00000000000000000000000bprotocolversion>=1000000000000000
oooo0ooQ

3.143 00O

0000000000000 00000DO pickero 0000000 picklerD dump() DOOOOOOO
O0QO0000000OO0ODOO0O0O0O0C0COOO00O0 unpicklero D00 O0OOO unpicklerD load()
OO00O0O0O0OD0O0ODOOOOpicke OOO0O0OO0OO0OO0OO0OO0OO0OOODOOOOOOOO:

HIGHEST_PROTOCOL
000000000000000000000000000OprotocolD00O0O0OOO0O 23000
ooooboog
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0000000000000 O0Opickle OODOO0OO0OO0OOOOODOOOOOOOOOO:

dump( object, file[, protoco[, bin]])
O0O00O0DoDooO0ooooooOoooon fledOobjectD pickleD O OOOOOO0OO0ODOOOOO
000000 Pickler(  file, protocol bin).dump( objec) DO OO OO

protocol0 0000000000 OOO 0O0O0OOOOOprotocold 000 HIGHEST _PROTOCQAL
gooobobbooooooobobbooooooooboooooobobbbooogo

2300000000:binD0O000OOO0OO0OO0DOO0OODOOOOOO0ODODOOOODOOOO
OO0 protocolD 00O OOODO

000000 bn0O00000000000 picke000000000;0000000(CO00O0
0)0O0OO00 picke0 00000000 (0000000000000 000O000000O0000
0000)o

fleDOOODDOOODOOODOOODOOO write) OOOO0OOCOOODOOOOCOOOOOOOO fileO
0000000000000 000O0O0000ODOO00OD stringlO OOO0OO0O0ODOOOOOO
boooboobooboboooooboooobooocobOOobooooDboon

load (file)
0000000000000 000ooD fleDODDDODODOODODODOOO0OODOOOOOO pickle
0000000000000 000000D0D00D0D0OD0000000D0O0O0O0OOO0Unpick-
ler( file).load() oooooo

fleDOOODOOOOODO read() OOOOODOOOOOOOO readline() gboooooogoo
o000000000oOoOoOoO0OO0O0O0O00oOoOoOooooOoOoOoOoOoOoOoOoOoOogooonDffieodd
O000C0CO0O0O0O000000D0DUOUOU0O0O0OOOO stringlO ODOOOOCOOOoOooobooo
gooobooboobobooooooobobooooboooboobobooo

oo ooooobboooobobooooan
dumps( objec{, protoco[, bin] ])
objectd pickle0 00000000000 O0ODOOOOOOOOOOOOOOO

protocol0 0000000000000 0000O0OOOOprotocold 000 HIGHEST _PROTOCQL
goooOoOo0OOO0OOOOOOOOOOOO0OO0O0O00OO0O0O00O00O0O0O00O000a0

2300000000:binD0O000000000O0O0O0O0O0O0O0O0O0O0000000000000
OO0 protocolD DO DOOOOO

000000 bnOOOOOOOOO0O0DOOO picke0O0O0O0OO0O000,;000000000O00O0
O0)00000 pickeD 0000000 (@OUOOO0O0OOOOD)O

loads ( string)
picklkeOODOOOOODDOOOOO0OOODOODOOOO0OOOOOOOO pickkeOOOOOOOODO
gbooobooboobgooboobooboo
pickle 00000000000 300000000O00O0OO:
exceptionPickleError
000000000000 00D0000000000OException O0OOO0OOO0ODOO
exceptionPicklingError
OO0000unpickleDDOOO0OO0OO0OO0O0OO0dump() OO0DO0OO0OO0ODODOOOODOOOOOO
exceptionUnpicklingError
0000000000000 unpickleD0 000000000000 DOOOOOOOOOunpickled

000 AttributeError O EOFError OlmportError 0000 IndexError 00000000
(CO0oO0oDoOoUO0DOo)0O0DDODODO0DO0ODODODOO0DODODOOODODOOO0O
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pickke 0O0O000000200000000000000%000Pickler 00O Unpickler 0O
ooooogo:

classPickler (file[, protoco[, bin]])
pickkeOOOOOOOODOOOO0OO0OO0O0OO0OO0OOO0OO0OO0O00O000O0O0O00O0O00O0000O0O0
goo

protocolD0 0000000000000 00D00OOOOOprotocold 000 HIGHEST_PROTOCQAL
ooooooOoOOOOOOOOOOO0OO0O0O00O0000000000000000

2300000000:bin0 0000000000000 O0DO0ODOO0OO0ODOOOODOOOO0n
OO0 protocolD DO DOOOOO

O00000 bnOOOOOOOpickler 00000000 0OODO pickeOODOOO0OO0OOOOOODO
O0000O00ddOdOAascnoooQoQoOOO (ooooooooo)o

fleDOOOOOOOOOOOOO write() oooO0O0OOoOoOOoOoOoOooooooooooao fileo
O00COCOCO0O0O0O000000D0D0D0DUD00D0O0OOOO stringld0 OOOOCOCOOOoOoboOoo
gooobooooboboooooboooobooboobDobOooooDbOoo

Pickler 0O0O00O000D0OOOO(@OOOO)D publicOOODODOOOODOOO:
dump( objec)
0000000000000 00o0000oU0000o00o0DOo0oO0oOOO objectd pickleO OO

0000000000000 000000000D LNOOOOODOOODOOoOoOooooog ascl
oooobooobooo

clear_memo ()
picler0 “OO0"0000000CO00D0OOO00ODOOOO0ODOOOOOOOOOOOODOOOOO
O00000o0o0ooU0ooooOoO.pickerb000DO0OO0DODOOOOOOOOOOOOO
0000000 0o0oooo0DoooOoooDo pickero000oooooooOO

O0: Python2.3300O0O0Oclear_memo() 0O cPickle 000000 picklerD0OO0O0OOOOO
O0pickle O000O0O0OOOpicklerd memoJ OO0O0O PythonDODOOOOOOOOOOOOO
O000O0OOOpickler OOOOODOOOO picker 0000000000000 OOOOOOO:

mypickler.memo.clear()

O00COCO0O0000 PythonDOOOOOOODODODOOOOCOOOOOOOOO clear_memo()
oooobooog

00 Picker 00000000000 dump() OOOCOOO000O00OCOCOOO000O00O0OOOO
00000000 Unpicker 0000000000000 Ioad() O000O0OOOOCOOOOOOO
0000000 dump() OOOODOOO0O00 pickeDOOOOODOload) 0O0O00000O0O0O0O0OO
0000O000004m

Unpickler O00O0O0O0OOOOOOOODOOOOOOO:

classUnpickler  (file)
pickkeOOOOOODODOOOOOODODOOOOOODODODODOOODOODOODODODODOOOOOO

Spicke 000DO00DO0ODODOO0O0OOOCOOCOOOOOOOOOOONOOOODODOOOOODOOOONOONOONOOOOn
0000000OcPickle ODOO0OO0OO0O0OO0OO0OOODOODOOOOOOOOOODOODOOOODOODOOOODOOUOOODOODOOODO
0000000000000000000000000000000000000 unpickeD00OO0O0OO0DOO0OOOOODOOOO
00 314e60000000000

400:00000000000000 picke00000000000000000000O00OO00O0O00O000000O0O0
00000000000 o0oooUoO0oO0oUo0oO0oOO Pickler OODOOO picke0O00O0DOO0OODOOOOOOOO
pickeDOD0ODO0DDOD —000000000O0DODOOO pickleODOOOUnpickler O0O000000O000O0O00O0O0DOOO
0oo0o0oD 200000:()000000000 2O0D0O00O0DOOO0O0OOOO0O0UDOOOOOOOOOOOOO0OO
goooooooo
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0000000000000 0000000000000000PIckler O0O0O0OO0OO0OOOOOOO
gooobooooooboooooon

fleDOODODODODOODOTread() 0000000000 OOOOO readline() oooooo 20
000000000000 0O00OoOo0ooOOo0ooOo0ooOUooOO fleDODOOOOOOODO
O00COOO0O0OO0OOoOoOoOoOoOoOoOO stinglO OOOOOOOOOOOOCOCOCOODOODOOO
ooooboboooboooooboobooooboooboog

Unpickler 0000000 10(00020)0 public000000000000:

load

0
0000000000000000000000000000000 picke00O00O0O00O0ODOO0O

oooobooooboooobooboooobooogg

noload ()

load) UOCOOOOOOCOOOOOOOOOOOOOOOOOODOOOOOOODOUODODOOOO
000 picke000O0OO0OO0OOOODODODOOOO"OO0OO0O W OOODOODOOOOOODODODOODOOO
ooo0ooooD 3.1450000000000

O0:noload() 0000000 cPickle OOOO0OOOOOOO Unpickler 00000000
000000 0O0Opickle OOOOOO Unpickler OO0 noload() OOO0OOOODOOOOOO

3.14.4 00 pickleODOODO unpickleO O OOOO?

OO0O0O00 pickleOOOOO:

Nonell True OO OO False
oo0o0oo0oo0o0oO0OOOOOOOO0

00000000 UnicodeO OO

pickle0 0000000000000 O0OOOOOOOOOOOO
dooooooooobooooooouooooo
0000000000000000000000000
gooooooooobooooooboooooao

_dict_ 000 _setstate_ () O pickeDODOODDODOO0OO0OOOO0O00D0 (OO 3.145
Ooooo0o0oooon)

pickeOOOOOOOOOOODO pickleOO OO0 O OO O PicklingError oooooooog;o
JooooobobooooobobobboooooobbOboooooobobOboooooooo

(bOOO0O0U0UO0OoCoOOO)0DO0U0UCODOO0*0O0000OD"0ODO0OOOO pickeoOOOO
0000000000000 00000000DODO0O0O0O0O0O0ODO0OO00O000000OOO0OO0 pickle
00000000000 00O00000O0000D00000D picke0000O0OO0OOODOOOOODOOO
0000000 unpickleD OO0 importD 00000000000 QOOOOOODOOOOOOOOOO
00000000000000000000000000000000000°®0

000000000000 picke000000Ounpicke 000000000000 OOOOOOO
000000000000 pickeD 000000000000 ODOOOOO attr O unpickleD 0000
gbooobooooboooood:

S00000000 ImportError O AttributeError ooooooooooooOoooooooo
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class Foo:
attr = 'a class attr’

picklestring = pickle.dumps(Foo)

pickkeOOOOOOOODODODOOOOOOOOOOOOOOUOOOODOUODODODOODODDODDODODOOO
gooooooon

00000000D0000000 picke0 0000000000000 00000000000O0O0O0O
0000 pickeD 00000000 ODOOOOOOOOOOOOOOOO pickeCOOOOOOOOOOO
obooooobooboooobooooooboooooobooooooboboooooboooon
gobooooobobooooooboobobooooooooooboooDobobboooobobooobooo
0000000000000 0000000O000000000 __setstate_ () ooboooogooon
gboboobobooooboooboobobooooobooooboOoboooooboooooboan

3.145 pickleOOOOGOO

00000 picklerunpicklerD 0000000000000 O0O0O0O0OOOOOOOOODOO “pickledd
gooo"boooooooboooboooboboooo0oooboooooboobooobboobooboooDboboobo
ubobooboobobooooboobobooboooboobooooooobobooooooobooooon
OCOCunpickleD OO0OO00O0O picke0 00000000 OOOOOOOOOOOOOOCOCOODOODOO
OooooOo0oooDoo0o;b00 34e0000oobOoooO

OO0O0O0O0O0OO0OO0OOOOO pickleOOOO unpickle O

picke 0 0000000000000 unpickeDODOOOOO_init () 00000000000
0000 OunpickeDOOO _init () 000000000 O00O0O00O0O0O0OO0O0O0OOOO0OOO
O _ getinitargs_ () 000000000000000000000000000000 (0000
_nit_() )0O000O000 0000 000000000000 getinitargs_ () ooooo
pickle0000D00000;000000000000000000 pickeDOOOOOO0O00000OO

000000000000 picke 000000000000 O0O0O0O00000; 0000 _ get-
state_ () O0O000OOO0OOOCOOOOOOOOCOOOOOOOOOOOOOOOOOCOOOOO
0000000000000000000000 pickeDOODOOO__getstate_ () O0O000000O
0000000000000000 _dict . 0000 pickeODOODOOO

unpickleD 0000000 _ setstate_ () OO0000000D0OunpickleD0 0000000 OO0O
0000000% _ setstate () O0000Do0o00o0oDooO0dpickleDOOODOOOOOO
0000000000000 00O000000000000O0000000DOO0_ getstate_ () O
__setstate_ () 0000000000000 000O000OOo00DU0OOoOoOo0oDoooOooooOn
0oooooooooooooooog’

00: 000000000000000 __getstate_ () 000000000 setstate () O
00000000000

0000 pickle D OOQO unpickle O

Pickler 00000000 —0O000000 —0000000O0O0O0OODOpickec0D0OO0OOOO0O
00 200000000000 _reduce_ () 0OOOOOOOOOOOOOOOOODOOOOODOOO

0000000000000 00000000000000N0Nooooooog
‘D000000000D0copy 0000000000000 0O0000OO0DO0DO0DOOO0OO0OO
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O0OO00OpickleOOO _reduce_ () 0OO0O0O0OOCCOOOOOUOOOOOOOOODODOOOOOCOOO
goooboobobooobobooooobooooobogoo

O0000000O0O0O0OD0O0ODODODOODODODO picke00000O0O0O0OOOOOOOOOOOOOOOO
oooooooooobo0oo 2000 300000000000 00DO0O00O0ODODOOODOODOOOO
oooo:

- 000000000000 UOOunpickeD 00 00O0OOUOOOOO'OO0OOUODODOOODO (safe
constructor)"0 00 0000000)000000000OO0O0O0OO __safe_for_unpickling__
00o00o0o0o00ooO00ooO00o00oO00DOO0OO0OO0O0O0bOO0OOObOOODODOOOoOOO
0000 unpickled OO O UnpicklingError odoo0ooooooooooooooooon
00000000 pickeOOOOOO

- 0J00D00000DODODOCOO0O0DODOOOUOOODDOODODODO NoneOODOO 230000
goooboboobo oooobooooobooboo

O

- 0000000000000000000 3.1450000000000000000000000
__setstate_ () 000000000 OOCOCOOOOO setstate () OOOOO0OOCOO
00000000000000000C0C00000000000000 __dict . 00000000

unpickleD OO0 U00OO0OO0OOOOODODO)00000000O0O0O0OODODOODODODOOOOOCODOOO
O0000;0000000 unpickleD0000000OQOQOOOOOOOODODODOODODOOO

gooooooooog NoneO OO ooooooboooobOoboboooobobbooooboo
O0000__basicnew_ () 000000000 0OO0OO0OOOOOOOOOCOOOOOOO unpickleO
gbooooOoooobooboooooboooon

0000 230000000000000O000O0DOOOODODOOOO

pickleODOOOOODOOOODO _reduce_ () O0OO0OO0OOOOOOOOOOcopy regq DOOODO
oodbobobobobobooboboboooDooooooooboDooDooLoDobOooDooDoo *OoDOoo
O (reductionfunction)D 000000000000 O0O0OO0OOO0OOOOOOOOODOOOOOCOOO
0000000000 pickeD 0000000000000 0OOOOOOOO _reduce_ () OOO
gooobbobbuooooobobboboooon

0000000000000 00000000 unpickeD 00000 “000000O0ODOO"0O0OOO
gboogoogd

000000000 pickle 0000 unpickle O

0000000000000 0D00O000O0pickle 0O pickleOOODODOOOODOOOOODOOOOOO
0000000000000 0000000000000000000000 “000 id (persistent id)T
0000000000 idO0000000 aAscn000000000O00O00O0OO0O0OOOOOOOOO
00 pickle 0000000 00O0OO0OCOOOO;,00000000000000 picklerd OO unpickler
000000000000000 80

00000 idO0O0OD00D0O000O0Opicklero 000000 persistent_id 0000 unpicklerd O
00000 persistent_load odooooooooooood

00000 dO0OD0O0D0O0000O pickleODOOODOOpickler O OO persistent_id() oooo
O00000000000000000000000000O0ONone000O0OOOODOOOD dOOO

BDEIEIDDDDDDDDDDDDDDDDDDDDDDDDDpiCkIe 000 chickle O0OO0O0OO0OO0OOOOPpickle 00O
0000000000000 persistend_id() 000 persistent_load() oooooooooooooooooooooo
goooo
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O00O0O0O0O0O0O00O0OUOUOUOUOONone 000000 picklerbODOOCOCOCOOCOODODODOOOO
pickleD0O0O0OO0OO0O0O0ODO0OD0IMdOOOODDOOODOOOO piclkler 00000000 0O 0O MOIunpicklerd O
00000000 dO0O0O000O0O00O0O0O000O0O0O picke0OOO

OO00O0O0DOoOo unpickled OO OO OunpicklerD O OO persistent_load() oooooood
o0o000o0000000000dOO0O0O0O00O0000000000000000000OOO

ob0oooooboooobooboooboooboboooboobooog:

import pickle
from c¢StringlO import StringlO

src = StringlO()
p = pickle.Pickler(src)

def persistent_id(obj):
if hasattr(obj, 'x):
return 'the value %d’ % obj.x
else:
return None

p.persistent_id = persistent_id

class Integer:
def __init_ (self, x):
self.x = x
def __str_ (self):
return 'My name is integer %d’ % self.x

i = Integer(7)
print i
p.dump(i)

datastream = src.getvalue()

print repr(datastream)
dst = StringlO(datastream)

up = pickle.Unpickler(dst)

class Fancylnteger(Integer):
def __str__ (self):
return 'l am the integer %d’ % self.x

def persistent_load(persid):
if persid.startswith('the value °):
value = int(persid.split()[2])
return Fancylnteger(value)
else:
raise pickle.UnpicklingError, 'Invalid persistent id’

up.persistent_load = persistent_load
j = up.load()

print j

cPickle 00000 O0O0O0OQO unpicklerO persistent_load 000 PythonDOOOOODOODOO
0000000000000 OCunpickleri 000 dOODOO0ODOOOODMOODOOOOOOODOOO
000000000000 OOpickeD 0000000000 OOOUOOOOUOOOOOOOOOOOOO
pickeDODODOODODODOODOODODOOOOO“0000"0D000DO0ODOO0O00OO0ODOOOOOODOO
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0°00000 persistent_load 000000000000 Unpickler0OOO noload() COOOO
gooooooo

3.14.6 Unpickler0O0OOGOOOGOO

000000000 pickleO O pickleD 00000000000 0OOCOOOO import000O0O00OOOOO
000 unpickler0 00 000000000000 unpickle0 0000000000 OOODODOOOOOO
0000000000000 0000O000000000000DO0O0OOOO pickle O cPickle O
0ooo00000ooooo0 oo

pickle OOO0O0OOOOUnpickler 0O00O0O0O000QOOOOOload_global() oooooooo
00000000 D0Oload_global() OpickleO000OD0O0ODOO0OO02000000000000000
00000odoDOdodo0o0oDooodoooD2000000000000000000DO00DOODOO0O
goooobbobodoooooobbbbtodooooubbbbboooooUubbobbbooooogo
OO0O00OO0OunpicklerD 0000000000 DODOOODODOOOOOOOOODOO _class_ OOOODO
Do000oooooo __init_ () goooooooodoooodododdououooooooa
(CO0O0OoUoOoOoooOooOOO)Ounpicklerc DOOOOOO pushd OO load_global() O O unpickle
Jooooobbobbboooooooobobobooooooooboobbboobbboooooo
OO0000o0OoOo0OuunpickingDODOODOOOOO0ODOOOOODOOODOOOOODOOOOOOOOOOn
oo oo oo b oo b uoooooog
goooo

cPickle O0D00OU0OO0OU0OOOOUOOUOOOOUOCOOUOOODOOOOOOOOOO unpickleOOO
000000000 unpicklerO find_global 000000 NoneOOOODDOODOOO NonedOOODO
0000000 unpickleD00OO0OO0O0O0OO0OO UnpicklingError ooooooobooooooooo
gogooobobbouoooooobbbboodoodubbbbboooooUubbbbboUoogo
000000000000 0O0000O000000O0O0000O0O importD000ODOODOOODODOO
00000000000 unpickeD 000000000 OOOOUOOOOOOOOOOODOO

0000000000000 0O0O0000000 unpickeD 00000000000 OO0OOO0O0O0O
gooooobooogoboboooogoobooboo

3.14.7 O

00000000C000000000 pickleJ0O000000O0O0O0O0OOODOOOO TextReader
0000000000 OOreadine) OOO0OCOODO00O0O0OC0COOO00O00COO00O0O0C0O0 Tex-
tReader 00O0ODODOD picke0 000000000000 0000 000 0000000000000
0000000 unpickeD 0000000000000 0O0OOOOO0O0ONDNOOOOOONONONONOOO
00000000000000000_ setstat_ () OO0 _getstate () OOOOO0OO0OCOCOOO
ooo

9GuideD JmODOIODOD0DO0DO0DOOO (pickles)D 0000000 DO0DODODOOO

Poopooo0o:0000000000000000000000000000000000 PythonDOOOOOO0OOO0ODO
00000o0ooo0o0ooU0o0ooUo0o0o0o0o0ooo0o0DOpickle OO0 cPickle ODOOOO0OOOOOOOO
go0oooooooooooooood
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class TextReader:
""Print and number lines in a text file.""
def __init__ (self, file):
self.file = file
self.th = open(file)
self.lineno = 0

def readline(self):
self.lineno = self.lineno + 1
line = self.fh.readline()
if not line:
return None
if line.endswith("\n"):
line = line[:-1]
return "%d: %s" % (self.lineno, line)

def __ getstate__ (self):

odict = self.__dict__.copy() # copy the dict since we change it

del odict['th"]
return odict

def __ setstate__ (self,dict):
fh = open(dict[‘file’])
count = dict[lineno’]
while count:
fh.readline()
count = count - 1
self.__dict__.update(dict)
self.fh = fh

# reopen file

booobooooboooood:

>>> import TextReader

>>> obj = TextReader.TextReader("TextReader.py")
>>> obj.readline()

'1: #!/usr/local/bin/python’

>>> # (more invocations of obj.readline() here)

. obj.readline()

'7: class TextReader:’

>>> import pickle

>>> pickle.dump(obj,open('save.p’,'w’))

pickle

# remove filehandle entry

# read from file...
# until line count is restored

# update attributes
# save the file object

O PythonDOOOOOOOCOOCOOOOOOOOOOOOUOOOOOO PythonDOOoooQ

gbooobdooboobgoooboobooboobooboobooobobbobooon

>>> import pickle

>>> reader = pickle.load(open(’save.p’))

>>> reader.readline()

'8: "Print and number lines in a text file."

oooo:
copy_regq OOooono (3.160):

O000000D0D0OODO PickeDODODOOOOOOOOO

shelve OOOOO (3.170):
O00000o000oDooooooooooon;pickle
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copy 00O OO (3.180):
ggoobbbooooobbbooooon

marshal 00000 (3.190):
O0000o0O000oOo0o0ooooooooooo

3.15 cPickle —O0O0O0O0O pickle

cPickle 000000 PythonDODOODOOOOOOODOOODODODODODOODOOOOpPpickle OOOOO
goooooboobooboobooboobooobooboboobobooboobooboobogon
gboooboboooboobooooboboooon

O0OOcPicke 0O COOODOODOO0OOOpicke D0OO0O0O00 10000000000000
cPickle 0000O0O0O0OOOOOOODO0O0O0O000 Pickler() OO0 Unpickler) 00000
000000000000000pickeD D unpickeD 000000000000000000000O0O
00000000000000000000000000000000000cPicke 00000000
0000000000000000000000000Opicke O cPickle 0OO0O00O pickled OO
00000000000 pickeDOOOODODDO pickle O cPicke 0000D000000O0O0O000YND

cPickle 0O pickle O APIDOCOCOCOOOOOOODOOOODOOOOOOOOOOOOOOOOOO
000000000000 000O0O0O0ODODO0O0O0OO0O picke 00000 O0OOOOOOOOOOOOOO
gboooboooobooboooobooon

3.16 copy reg —pickle OO000O0OO0OO0OO0O0O0O0

copy reg O0OOO0OO pickle O cPickle 00000000000 DOOOCOOOOODOOOOOcopy
gogooboooboobooubooboooooboobbooboobbobboobbobboo
O000o00oOO0o00oo0o0o0ooOOo0oU0oO0OCOO0oOO0oO0OUO0OOo0O0OOODLOOoLOOOOooDo

constructor  ( objec)
object0 0D DDOOODDOOODOOUODOOOODOOobjectD00ODOOOODDOOO (DODODODO
000000000000 00D0000000)OTypeError OOOCOOOO

pickle (type, functimﬁ, constructoﬂ)
functionO O type0 DO 00000000 “000000"0000000000000O0O0O0Otyped
‘O000"000000000000000D00o0O@@oOOooooDoDOoooooDOooDoooOan
O0000O0Opickle OO0O000O0O0D0ODOOODOODODODOOOOOOOOO0)function0OO0O0
dooooooooobooooooobooo

000000 constructorD 0000000000000 OCOOOOOOO functionDOOODOOOO
gbobooooboboboboobooobobobooooboboboboobobobo
O000OOobjectO00OO0O0O0O0OOOO0O constructorD 0000000 OOOOOOTypeError
ooooooon

functionO constructord 000000000 0OD0OO0OO0OOOO0OOOODOpIickle OOOOOODOO
goooooo

pickle 0000000000000 0000000D000000000000000000000000000000000
goooooooooboboooooooooooboooboOoOoOooooooooOooOoOoOoOOoOoOoOoooooooOOOoOOODOOObbD
gob00oo00oo0oo00o0o0oooooooobooOoooooog
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3.17 shelve —PythonODOOOOOODOODO

‘0000 (shelf,0) 0000000000000 O0OOOOOOOM"O0000O0O0OCOODOOO
0000 (00000 0000)0000O00O0 PythonDOOOODOOO —pickle OOO0OOOOOO
uobd0b0 —0b0oobooobodoooboobooooobooboooooobOOoobOOooooOoooOoooo
oboooooboooboobobooboobooooboboooboOooooobooboooooo

open ( filenam{,flag:’c’ [,protocoI:None[,Writeback:FaIse [,binary:None] ] ] ] )
00000000 0oO0oooooooffilenamed 000000000000 OOOOOODOOOODO
000000000 Oflenamed O0000000C00O0O0O0O0O0O0O0OOO0O0COOOOOOOOO
cooooooooocboooooooOOoOoOObCOoOoOoooooOOobOObOOoOoOoooooboOoboOoOoaO
000000000000 flagb 0000 anydomoopen O0OO0O fllgDOO0OO0O0O0O00O0O0O0O
ooo

000000000000 0O000O0000O0OOO o0 pickeODOOOOOOOpickeo0OOO
00000000 protocol0 00000000000 ODOOOO 2300000000 : protocold
O00000000OO00bnayDOOOODOOOOOOOOOOOOODOOOOODOOOOOOO
ooooogo

obboooboooboobooboobooobooooobooooooooooooooboooon
O00000000000000 writebackdOOOO TrueDOOOOOOODOOOOODOOOOO
obobooooooboboooooboobobooooboobobooboooooboOo;,b0obooon
goooboooobooogobooboobobooobooobooobobobooooboooDooboooo
0000000000oO0oo000oOo0o00oOO0O0UOoOO0o0DoOoOoOoOooooOOoOO (o
ooboobooooobooobboooobOoobooooooooboooobooooooooboooboooon
0)oooooOoOoOoOOOOOOOOODOODODOOOOOOOOOD

sheveD 000000000000 00O0O0O0OO0O0O00O0O00O0O0OOO0OOO0OOOOOODOOOOODOO
bobooboboobooboooobooboooooboooobOoboooooboooobOoooon

3171 DOOOO

- 000000000 0DD0DOD0O0OD000O (000 domdgdbmdbsddb) DO O OODOO0OOOOO
000000000000 0O0O00oOo0O0oU0OoOdmOOOO0OO0OOOOOOOODOOOOOO
oo0o0ooooooo0oddomidgoooOoOo(@OoO0oO0Ooo)booOoOOO0O00O00 —OOoOOgo
0000000000000 00O0 (O pickeOOO0O0OO0)0D0000O0O0O0OOODOOOOOOO
gbogbgoobooboboobooboobooboobooobooboboboobooboooboa

- J0000DODODODUOOUOOOLOUODODUODODOOODODODOObOOObDODODOO
0000000000000 0O00OOO00ODOOShelf OOOO __del. OOOO0OOCclose OO0
oboooboooobooboooooboooobooooooobooooobooon

eshelve 0JO0O00O0O0O0OCOCOOOOODOODOODOOOOOOOOOOCOOO/ODODOODOOOOO
00000000 (oOOo0o0o0oooOo0o0o0o00ooo) DoooooUoUooooODOooOOoo
oobooobooobooobooboobooooooobooooooobDooboobooboboOooo
Oooboooooooboooboo uNnxOooooooooOoOoOoOoooooooboobooboobooo
unx dooooooooOoooooooooooooooooo0ooooooooooOooooDo

classShelf ( dict[, protocoI:None[, Writeback:FaIs{, binary:None]]] )
UserDict.DictMixin 0000000 OpickeD 00000 dictOO0D00000O0000OOO

000000000 00D00D0000000000 00 pickeOODOOODODOOOPpickeD DO O
000000000 protocolC 0000000000 OOOOOOpicke0DOOOOODOOODO
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pickle OO0O0OOO0OOCOCOOO0OOO0O0230000000O:protocolD00O000O0OO0O
O000binaryD0 0000000000000 0000000000000000O0O0OOOOOO

writebackD OO OO TrueO OO0 0000000000000 0000O00O00ODOOO0ODOOO0OOO
oboooboooobooooboboooboobo;0oboo0oboooboooobooooboon
ooboobobooooobooboooboobbooboooooboooooooobooobooobooon
oooobooooobooooo

classBsdDbShelf (dict[, protocoI:None{, Writeback:FaIs{, binary:None]]] )
Shelf O0OOOOOOOfirst Onext Oprevious Olast OO0 set location ooooooo
O0D0000000000000 bsddb 0O0OOOOO0OOOODOOOOODOOOOOOOODOOO
0000000000000 000000000dict000000000000000000O0O0O00
0000000000000 Obsddb.hashopen Obsddb.btopen 000 bsddb.rnopen 000
000000000000000000000000000000000000 protocol] writebackd
000 binaryDOOOO Shelf 0000 O0O0O0OQCOO0OO0ODOOOOOOOOOO

classDbfilenameShelf (filenam({, flag:’c’[, protocoI:Nont{, Writeback:FaIs{, binary:None]]]] )
Shelf 0000000000000 0O0OO0O0ODOOOO flenameDOOODOO0OODOOOOODOOOO
00 anydomopen DO000D0000000000C000O0D0O000OOO0O0DOO00O0DOOO0O0
0000000000 flagD 0000 open 0000000000000 O0O00O0O0ODOOOODO
00O protocoll writebackl O OO binaryD OOOO Shelf 00000000 0O0QCOOOOOOO
gooo

3172 OO0

OO00O0O0O0O00DOO0OO0O0O0000000000O0 (key OOOOOOdata DCOOOOOOOOOOO):

import shelve

d = shelve.open(flename) # open -- file may get suffix added by low-level
# library

dlkey] = data  # store data at key (overwrites old data if
# using an existing key)

data = dlkey] # retrieve a COPY of data at key (raise KeyError if no
# such key)

del d[key] # delete data stored at key (raises KeyError
# if no such key)

flag = d.has_key(key) # true if the key exists

list = d.keys() # a list of all existing keys (slow!)

# as d was opened WITHOUT writeback=True, beware:

d['xx] = range(4) # this works as expected, but...

d['xx].append(5)  # *this doesn’'t* -- d['xx] is STILL range(4)!!!

# having opened d without writeback=True, you need to code carefully:

temp = d['xx] # extracts the copy
temp.append(5) # mutates the copy
d['xx’] = temp # stores the copy right back, to persist it

# or, d=shelve.open(filename,writeback=True) would let you just code
# d['xx’].append(5) and have it work as expected, BUT it would also
# consume more memory and make the d.close() operation slower.

d.close() # close it

oooo:
anydom O OGO Q00O (7.200):
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domOOOOOOOOODOODOOOOOOOOOOOOOO

bsddb DO OO0 (7.130):
BSDdbOODOODDOODOOOOOOO

dbhash OO OO0 (7.110):
bsddb OO DOO0OOOO0OODOODOOUOOODOODOOOOOODOODOOOOO openOOOOOO
god

dbmO O OO0 (8.60):
000 UNxODOOO00O00000O0000

dumbdbmO 0000 (7.140):
dbmOO000O0O0000000O0O000

gdomO 0000 (8.70):
dbmO 00000000000 GNUODOOOOOOO0O0OO0O0OOODO

pickle 00000 (3.140):
shelve 0000 O0O0O0OOCOOODOOOOODOOO

cPickle 0O OOOO (3.150):
pickle OOGOOO

3.18 copy —UOO0O0OOODDOOOODOOOOO

goooooOoODOODODO(@ODODOD)DDODOOOOOOOOOOOO
gbooobooobooboobgoo:

import copy

X
X

copy.copy(y) # make a shallow copy of y
copy.deepcopy(y) # make a deep copy of y

gbooobOoboobooboooondDcopy.error gooooooo

OO0 (shlow)DOOOOO (deepp 000000 OOCOCOOO0O0O0OO0O0OOO(@OOCOODOOO
goooooOoOoOoOoOOOOoOOOODDOOOOOOO)DODODOD:

-+ 00000 (shallowcopy ] OOOOOODODOD0D0O0O0000O0O00(D0000)000000O0
00000000000000000000 0000000

«J00O0OO (deepcopyp ODO0COCOOO0OO0OOOO0O0O0O0O0OOOOODODODOOOOOOOOOO
oooobooooooobobooog

ooooobooooobooooooobo0oooooooooboobo0oOooD 200000000000O0O:

- J0000ODO0UCODO(DOUUODOOUUODOOUODOUUODOODODOUUODOOODOOOOOO)DOO
gooobooooogooo

- J000D0O0ODOODOOOOOODOOOODOLOOOOOOOOODOODOODODbOObOOOOOn
oboooboboooboobooooobooo

deepcopy() 0O0O0OO0OO0OCOOODOCOOOOOOOOOOOOOOO:

- 0J0000DOODOOO0DOOOOODOODOOODODOOOODDODOOO*ODO”0ODODOOODODDO;OO
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- 00000000 DOOOOODOOOOODOObOOOOODbOOOOObOObOOODbOObOOn

booooooboobobooooooooobooboboooobobobooooooboooboooboon
obooobOobooobooboooooboooobOoobooboobobooonbooDbn

OO0000OpickeOOOODODDOO0ODOOODOOOODOOODOOODOOODOOOOOOOO
O000000000000000000D000 pickle O0O0O0OO0OO0OOO0ODOODOOOOOOOcopy
OO00000 pickleOODOOOOOOOO copy_reg OOOOOQOO

00000000000000000000000000 __copy_ () OO0 _ deepcopy_ () O
00000000000000000000000000000000000;000000000000
0000000000000000000000000;0000000000000000000000
000 __deepcopy () O0O00000000O0O0O0OOOOOOOCOOOOOO0000000O0OOOOO
deepcopy() O0O0O0OOOOO0OOOOO0OO0O00000000000000000O0O0O0OOOOOOOO0O
ooooo

ooo0:

pickle 00000 (3.240):
oo oobobbobbbboobboobobbobobo
ooo

3.19 marshal — 0000000 PythonOOOOOOOOO

000000000 PythonDOOOODOOOOOOOOOOOOOOO0OO0O00000000000000
0000 PythonDDOODODOO0ODOO0O0DDO0O0D0O0O0O0DOO0ODOOO (DOO0OPythondOO PC
000000000000Sun0000000000000000000)00000000000000
0000000000000000000D0;00000(00000000000)PythonD 00000
000000o0ooooooooooon??

00000000000 “000 (persistence)l 00000000000 ODOODOOO0ODODOQORPCO
OO00000O PythonDOOODOOOOODOOOOOOOOODO pickle OO0 shelve OOOOO
OO00O0OOmarshal OOOOO0O0OO0O0000000O000O0QO (pseudo-compiled)n 000 ‘.pyc’ OO0
000000000000000000000000000 PythonDOOOOOOOOOOOOO marshal
0000000000000 000000000000000PythonD OO OODOOOOOOOOOOO
O000000O0OO0Opickle ODOOOOOOOOOOOOO

+

OO: + Themarshal module is not intended to be secure against + erroneous or maliciously constructed
data. Never unmarshal data + received from an untrusted or unauthenticated source. + +

O0: marshal 000000000000 O00OQCOOOOOOOOODOOOOOOOOOOOOOOO
gbooboobooboobooobobbobbobooboobooboobobboobobooboo

000 PythonDOODOOOODODOOOODODODOOODODODOOOODODOOODO,;000000000DOO
PythonDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOO:
NoneOOOOOOOOOOOOOOOODOOOUnicodel 0000 OODOOOOOOOODOOODOOOOO
ubbooboobbooboobobbooboobboooboobbooboobobooboboann
gbobgoboooooboboboboboooobo,gboboboboboooobobobobgon
O@U0oo0ooooooooooooo)o

2Opoo0000Don (QO0)Modula-30 0000000000000 0000000000000000000000000
00000000000 000 (marshaling)’ D 000000000000 00O0D0OO000000 (fomarshal) 0000000
OO0 (@OoOoRPCOOUOOODOO)OUOODOODOODOOOOODOOOOOOOOOOOO0DOO (unmarshallingyD OO0
oooooooo
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OO000:CO0O0 long int O (DECAlphal000)32000000000000000000O32
OO00000D00O PythonDOOOOOOOODODOODOODOOODOODOOOOOODOODOOCOODO
long int 000000 320000000000000000000000000000O00O Pythond
O00000o0o0o0oooo00ooDoooO0oooooo@uOonDO Python2.2J0000000000O
000000000 00O0000o00oO0o0oO0o0oO 3200000000 0DO0O00DODOO0ODOOODO
ocooooon)
gboobogobooobogooboobooboobuoobuoboboobobbobooa
gooobooobooboobooobooobono:
dump( value, fil§
oooboobooobobooobobboooobobbooobooobobbooobbOooobnoo
00 sys.stdout OOopen() O posix.popen() ooooooOooooooooboooooon
O0000000Dooooooooooooo (wh OO0 'w+b )OODOOOOOOOOOOO
gogd

O(@O0O00ooO0oooooooo0o0ooooodo)b000oo0oo000oo0O0OooovalueError
0oo0ooboo0 —oooooboooooooboboooooooobobobbooooooo
load() O0O0DODOOOOODODOOOODOOOODOO
load ( file)
0dddddo0d0oooodooooodooooddd00o00o0ooooOogddEOFError O
ValueError OO0O0O TypeError 0000000000 OO0DOOOOOOOCr OO0 'r+b’ )
Joooooobobobobboooddooooooo. oo 0bbboo0o0000doUoUoooo
O00Odump() OOOODOOOOOOOCOlcad() COOODOOOOOO NoneOOOOOODOO
dumps( value
dump(valug file) OO O0O000O0DO0OO0O0O0O0OO0OO0OOCO0OO0OO0OOOOOOOOOOOOOOOOO
odo0d0ooo0o00oo0ooDoo0DoOoooODo0oD (oooDOoooO0ooDoooOooDooOooOooon
O000D000)0DOODO0OO0OO0OOOValueError OOOOOOOOOO

loads ( string)
go000O0o0OO0OO0OOO0OOO0OO0OO0OOOOO0OO0OOOOOOODOOO0O0O0EOFRError O ValueError OO
OO0 TypeError OODO0OOO0OO0ODODOODOOODOOODOODOODOO

3.20 warnings —0O0O0000O

2100000000000

gooooboboooboooooouoboboboboooooonbbbboooooobbbbboouoUgo
0000000 (@Qo0)ooo0ooOoO0oOoO0o00OoOo00oOO0D0OoOO0OOoOOOOOoOOoOoOO
0000000000000 0O00000O000OO00U0LOO000OO000DO0OO0O0oUOooOn
oooooo

PythonDO OO OOOODOODDOOOOOwarn() O00D0O0O0ODOODOOOOOOOOOOOOO(C
000000000 PyErr_Warn() 0O0O000O;000 Python/C API Reference ManualD 000 OO
oo)o

0000000000 sys.stderr 0000000000000 0U0OoO0oOoooOoU0oOoUooooo
0000000000000 000000000000O0O000UoO0000oUDoDooOOoUooOoOn
O ((@0O000)oooooooooooooooooooooooooooo0o0o000o0oooooooon
O000000o0oo0O0oO0o00ooOo0oOo0ooOO0o0oOo0O0OO0O0OO0OoDOO0OOOOoOoOOoOODo

00000020000 (staged0000: 0000000000000 ODOOOOOOOOOOOO
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oobooooooooobO;ocob0bobooobo0ooboobbooooboooboboooooooboobobooon
gooooboobooogoboboooogo

oo oo oo b oo uooon
000 (matchingruleD OO0 OD0OOOOODOO filterwarnings() ooooooooooooooo
000000000 00Oresetwarnings() 0000000000000000000ooooooogo
agooooo

00000000000 showwarning() 0OO0O0O0O0O0O0OQCOOOOOOOOOOOOOOOOOO
O0000;0000000000000 formatwarning() gboboobooooboobooboooaoo
gboboobOobooobooboooooboooobooobooog

3.201 OO0OOOODO

gboboooobooboboooooboboooooobobooooooobobooooobooboooon
oboooobooboooboboboooobooooboboooboooboon:

gdad gd

Warning 0000000000000 00000O00OExXception O0OO0OO0OOOOOO
UserWarning warn() O000O0ODODODOOOO

DeprecationWarning O00000o0O0000oO0o00oOo0o0ooOo0o0ooooooooooo

SyntaxWarning 0000000000000 0000Ooo0oooooOoUoooooooo
RuntimeWarning ggoobbobbooooobobobboooooboobbooooobobobbuooaon
FutureWarning gooobbbbooooobbbbboooooobbbboooooobbboooOoUooc

googooobooboobooboobooboobooboobooboobooboobog
goood

gboboooOoboooooobobooooobobooooobobooooobooboooooboooboon
Oo0o0O0O0O0O0O0O0OD0DO0O0O000000OO0OOWarning DOODOODODODODODODODOOOOOOOOO

3.202 OOOOODO

0000000 000o0Doooo0oooo00ooDooo0oooo (oooooo)oooooooo
goooooog

gooooboooobdooboobbooobooo oo oo b oo oooboooo,; .
gooooboboboooooooobbboodoodbobobbbo0ooogubbobbboooogo
o0, gL b bbb boUoDbO oD oODooDoooOoad
(action, messagecategory modulelineng OO0 00000000 0O0O:

e acton0D00O0OO0ODDDDODOOOOOO:

O ooog

“error" oooobooocobooboo

"ignore" ooboobooooboooooo

"always" oooobooooogooboo

"default” gobooboobooboobooooobooooboobooobooboooobOoboooboOoboOooont
"module” ooboobobooooobooooobooooboobooooobooooooboooooa

"once" ooboobooogoboboooboboobooboooooboboooboobooboooooo
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*messagé 000000000000 UOUOOODODODOOUOOUODOOUOOUOOOOOOOO (OO
O00000O0O0O0O000DODOODOODOOOOOOOOO0OO0)O

e categoryd OO0 (Warning 00000 0)00000000000O0O000O0OOODOOOOOOO
uooobooog

moduleD 0000000000000 0O0ODOO0O0OOOOOODOOOOOOOODODOOOO (OO
000000000000 oOO0o0ooooOooooOoOooon)o

e lineno0 00000000000 ODOOODOOOCOOOOOOODOOOOOOOOODOOOOOOO
oooooooooOo

Warning 000000000 Exception O0O00OO0O0OO0O0OOO0OO0OOOODOOOODOOOOOOOO
000 category(message) O raise 0OOO

0000000 PythonDOODOOO0ODOOOO0ODOOOOOOO-WOOOOOODOODOODOODOOOO
0000-wWwOOOOoOoooooOooooOooo sys.warnoptions ;00000000000 ;warnings
O000O0Q0O0OO0O0import OOOOOOOOOOOOOOOCOO(@EOUOOOOOOO sys.stderr O
gooOoOooooDoOoOoOOOOOO)o

3.203 ODOOOOOO

warn ( messag[e, categor)[, stackleve] ])
ubhoooobobobooobobobboobobiodbbeceategoryl DO0OOO0O0OOO0OO0OO
0000000000000 0000 (C000000000), 00000 UserWarning 000
messagé] Warning 000D 000000000000000000O00O00 categorydO00ODO0O
message._ class_ 000000000000 str(message) O00000O000O00O00OO0O
0000000000000 0000000000000000000000000000 stacklevel
O PythonD0ODODOOO0OO0DO0O0O0DOO0O0D0OO0O0ODODOO:

def deprecation(message):
warnings.warn(message, DeprecationWarning, stacklevel=2)

O00000000000D000000D000O000deprecation() 000000 depreca-
tion() 000o00oo0o00oooo (ooooo00ooDooooooDooooooooOooon
oooooooo)d

warn_explicit ( message, category, filename, IinEnmodule[, registry] ])
warn() 0000000000000 000D0O00OO0ODODOODODOO0OOOOOOOOOOOOOO
D000000000000000000000000000 (000000 __ warningregistry
O0)0oo0ooooooOooooooOoOoOoOO .py DOODODODOOOOOOOOOOOO;000
0000000000000 b0o0bo0b0o0oobOoUdbOmessagel 00O OO0OOcategory
O Warning 000000000 O000O0O0OOOOO messagél Warning 0000000000
ool categoryd oo

showwarning ( message, category, flename, IinEnﬁie])
0000000000000 000000000Oformatwarning(  message category filename
lineng OO0 OO00O0OOD0OODOOOOO fleOOODOOOOfileODOOOO sys.stderr gooo
O 000 warnings.showwarning 0o00oooooooooooDooooooogo

formatwarning  ( message, category, filename, lingno
gogbobooobbdooobbuoboobbooob bbb booobbooooo
O000ooO0oOooooooooooo
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filterwarnings (actior{,messagEa categor)[,module[,linenc{,append]]]])
000000000000000000000000000000000000000000; append
00000000000000000000000000000000messagél 00 moduled OO0
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000

resetwarnings ()
Oo000oo0oobO0ooo0ooooooobooo-wooooooooooooooooooooo
filterwarnings gooopobobbooooooobobobbooooo

321 imp —import OOOOOOOOO

OO0 000000 import O000O0O0OOOOOO00O0OODOOOOOOOOOOOOOOOOOOOO

goooooboboooooooboogd:

get_magic ()
O000o0ooooo0ooooooo (pyc OO0OO0)00O0OO0ODOOOOOOOODOOOOOOO
O000DooOo@ooo PythonDOODODOOOODOOOOOO)

get_suffixes 0
goooboboobobobobuoobobooooobobbooboobobobobobboon
(suffix mode type DODDOOOOCOOOsufix0000000000000O00O0O0OO0OOOO
00000000000 000000O000O00O0OmodeD 0000 open() ODOOOOODOODO
000000 (@QUO0O00OU0oU0oUO0o0’ OODOOUOOOOOOOOOO' OO0OO0O00)O
typeOOODO0OOODOODOODOO PY_SOURCEPY_COMPILED OO0 0O0OC_EXTENSION
O00oooooo

find_module ( name[, path])

0000 pathDOOOOO0OO0OnameD 0000000000 pathDOO0OO0O0O00O0OO0OOOOOO
O O get_suffixes() gooooboooobooobobooobobuoooobuooooooa
0000000000000000000000000(@MO00000000000000000
0000000)pathDOOOOOO NoneOOOOsys.path OO0000O0O0O0O0OOOOO
000000000000000000000000000000000 (C_BUILTIN)OOOOO
0000000000000 0oooooOo000o0DoDooo0oDoOo0OoO0DO (PY_FROZEN OO
0000000000000 00000000 (MacOOOOOOO (PY_RESOURQEIOOOODO
WindowsO 000 0000000000000 000O0O0OO)O

OO0DOo00DoOoooooooooog (file, pathname description D OOOOOOfileDOODOO
O0000000000000000000000pathnamé] 0000000000000 00O0O0O
0 O O descriptiond get_suffixes() 000o00oooooooooooooooooogogoo
0000000000000000000000000000000000000000 fileO None
O0Ofilenamed DO OO OdescripionD 0000000000000 00O0O0OO00OOOOOODOOO
00000000000 00000000000000000ImportError  OOO0OO0OOOO0OOOO
goooooooooboooooobuoooooo

O000000000oDOo00o0(ooDoooooD)ooDooooPMODOODOOOODOO PO
OooooooMODOODOOODOOODOOO0OO0OO0OPOODOOODOODOOODOO find_module() 0
load_module() OOOOOOOOP. _path 000000 pathOCOOOOO find_module()
000000000PO0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

load_module ( name, file, flename, descriptipn
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find_module() oooo(ooO0O0O0O000o0O0D0DU0DODUDUDUOoOoOooooO)ooooooo
gobooooobooboooobooobooooobooboobobobooboooobOooboOoDbOo:o
00000000 000O0DO0OO0oOO0OOdreload() OCOOOOO!OpamedO0 (DOOODOODO
O000000O0O0O000Oooo0oooooo)0ooooooooogooogfilecobooOO
0000000 Ofilenamed 00 0000000000000 OCOOOODOOOOOOOOOOOO

0000000000000000 NoneO” 00000 0O0ODOODOOOget_suffixes() goon
00 descripion0 D0 0000000000000 OO0OOOOOOOOOOOOOOOOOOOO
oooooon

00000000000000000o0O0U0O00U00O0OU0LO00O0O0DOoOO0O0DoOD (ooo
O ImportError  )00O0O0OOO0O

OO0:fleOOO NoneOOOOOOOOCOOOOOOOOOOOOODODODODODODODOOCOCODOO
000000000000try .. finally gboooooboooooboooo

new_module ( nam§
named 00 000000000000000000000000000000000 sys.modules
googoooooa

lock_held ()
O000000000000D0D000000000True OO00000DDOOO0OOOOFalse OO0
00000000000 00000000000 False OOOOOO

goddddddoddgdooobdddooooooobbb bbb oDooo O
gogbooobooouoobooobooobboodbbuooobbooobooobboooo
odoodooo0ooo0ooooDOo0oooooooooDoUoooDo(@MuoooooDoooooooon
O0000o0oooooooooO0)0o00o0oooo0oooDoo0oooooooooDoooog
doooooooooboooooan
acquire_lock ()

gobobooboboooboooobooooboobobooobbbooobooobboooo
000000000 boooooooobooooobooobbooooDooooobooboooo
00000000 2300000000000

release_lock ()
goboboooboboooboboobooooboboobooobboobDbooobboooo
000000 2300000000000d

00000000000 00000O0O00000O00oooodfind_module() obooobooooo
gooooooo

PY_SOURCE
0000000000000000000000

PY_COMPILED
obooobOoooobOobooooboboooboobooooboooboooooon

C_EXTENSION
gbooboobobbooboobooboobobboobooobdg

PY_RESOURCE
000000 Macintoshd 0000000000000000 Macintoshd0OOO0000

PKG_DIRECTORY
obooobOoooooobooooboobooogooan

C_BUILTIN
gbooboobobbooboobooboobob
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PY_FROZEN
00000000000000000000000000 (init_frozen() 0oo)o

0000000000000 00D00000000 find_module() 0 load_module() 0OOO0OO
O0000o00oo0o0ooOoOooooooooO:

SEARCH_ERROR
O0ooooooo

init_builtin (nam@
namel 000000000000 DLO0bO0bO0o0bobo0booboooobobobooboo
0000000000O0000o0o0ooO0oU0Oo0o0o0Oo0oOOo0DoOOoUOOoOoUbOOoOobooOoon
00000000 —000000000000u0o0OImportError 000000 OOOnamed
0000000000000 00O0D000O0ONoned0oooOO

init_frozen (nameg
named 00 0000000000000 OOO0OO0OOOO00OOOOOOOO0OOOOOOOOO
0000000000000 0000000000O000UO0OOnamed 000000 0OOOOOODO
O0000000000ONone00OO0O0OO@OUOOUOODOOOOOO PythonDOOOOOOOO
0000000000000 000DoOo000oooOg PythonO freezeO DO OOODOOOOO
0000000 PythonDOOOOOODOOOODDOOOODOOOOOOODOD ‘Tools/freeze/ 0O 00O

ooooon)

is_builtin (namg
namel 000000000000 0O0O0O0OO0O0O0O0O0O0ODOOODO0O01I000000named 00O
O0000o0ooooooooooooDoooooooooO-1 00000 (init_builtin() 0

ooooooOoOO0)Dnamel 0000000000 COOOCOOOOOOOOODODDDDOO

is_frozen (name
named 0000000000000 0O000 (init_frozen() 000)OooOooooOTrue OO
00000000000 0D00O000D0o00000OFalse DOOOOO

load_compiled ( name, pathname, file
Jgoboboooboodbboobooobobuooobooobboobbooboboooboooon
0000000000000 booobDbooooDbooobooon
O0D0nameJ 0000000000000 O00O0ODOOOODOOOOO0ODOODOOOOD pathnamé]
O00o0ooo00oooooooooooooooodfleooo0oOoOO0oOOOOOOOOOO
Jodddoddooooooooooobbobobbbobooooooooooooooooooo
Joooooboooooboobbdooogogoooboooooo oo oDoooooooo

load_dynamic ( name, pathnan{efile])

ggoodoooooobobbbbbbbbbooodooooob o
00000o00O000o000O0U00o0o0C00O0o0oOoOoUOoCoOo0DoOOoOoDOOoUOOoObooOoo
0000000000000 00O0O00pathnamé 0000000000000 OOOOOOOO
O00Oname0 000000000000 DOODOOO0O0DODOOOOOOOO0OOO0OD ‘init namg) 'O
O0000oO0oo coOooouUoooooDpDooooOoOfleoooOooDOOOOO@O:00000
0000000000O0000o0oU00O0bO0Ooo0oOooDoO0oOooOOooOoOoUOoOoOoLOoOOon
oooon)

load_source ( name, pathname, file
PythonD OOOOODOOOODOOOOOOOOOOO0DOOOODOOOOOOOODODOODOOOOODOO
0000000000000 0000000DO0O00oU0O0O0O0oooOO0Onamed 000000
0000000000000 000000000000O00000Odpathnamé2 0000000
Oo0oOooooofieDDOOODODOOODODOOOODOOOOODOOOODOOOOOOOO
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oob0o0obO0ooobOoooobooooOooooOooobooobOoooooooobooOoobooooOoon
0000000000000D00000000@O0 ‘pyc D00 “ppyo' O0OD0)0DODOOOOOO
oboobooboooobooooooobooboobboboooboooboooboobooboooo
oooobOoooooobooocoooon

3.21.1 O

00000 Python 1400000 importd (D00O0CODO00O00CO0O00)00000000000(@0O
000000000000 000000000000000find module() O0O0OO0O00O0O0O0OOCO
load_module() 0 1.40000000000000)

import imp
import sys

def __import__(name, globals=None, locals=None, fromlist=None):
# Fast path: see if the module has already been imported.
try:
return sys.modules[name]
except KeyError:
pass

# If any of the following calls raises an exception,
# there’s a problem we can't handle -- let the caller handle it.

fp, pathname, description = imp.find_module(name)

try:
return imp.load_module(name, fp, pathname, description)
finally:
# Since we may exit via an exception, close fp explicitly.
if fp:
fp.close()

O00000000OoOoooOOreload() O0O0O0OO0OO0OOCOOOOO0OOOOOOEKnee OOOOOO
knee 000000 PythonDOOOOODODOODOODODOOODOODODODO ‘Demofimputil’y OO00O0ODOO

3.22 pkgutli —000000D00ODOOODOOO

2300000000000

O0: 0000000000000 000O0000O0ooOdPython23betal DO OOOOOOOOO
obooobOoboooboobooooobooon

O0: 0000000000000 0C0000000oOodPython23betal DO OO0ODOOOOOO
gooobobooooboobooooobooon

gbooobuoobgoobgoobobbobboo

extend_path ( path, namg
000000000000 0000DOO0000DO00DO0O0ODOO0ooOoog ' _init__.py DOODO0O
ooooobooooooooo

from pkgutil import extend_path
__path__ = extend_path(__path__, _ name_ )
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000000000 _path. Osyspath OO0O0O0OCOOOOO0OOOCOOOOOOOOOOO
oobooboboooooooobboo 1oobooobo0obooobooobboobboooobooboOoDo
uboooboooobooooboooo

oo0 *pkg O * 0000 named 00000000 ODO0ODOOOOOOODOODODOOOOO
0000000 import OO0OOOOOOOOOOOOOO *pthh DOODODOOOOOO (site O
OoCoO)d'*pkg OO0ODOOOOOOODOOOOOOCOOOOOOOOOOO™pkg ODODOOO
ubobobobobooooooooboboboooooobobooooboboooooa
oooooo@oOOoOooooooon)

0000000000000 (o000 0000D00D0D0D0oD)D000OO0O0000D0DOoODoOO
boboobooooboboooooboooobooooboobooooboooog

syspath 0000000000000 000O0OOOOOsys.path OO00OO0OO0OODOODOODOOOO
0000000 (@oOU00o0oo0 8UUL)0DDOOOOOODOOOOUUODODDODOODOOOOO
O000000oO0000oooooooOoOonO sysppath OOOOODOOOOOOCOOODOOO
(os.path.isdir() Oo00O0O00O0)0DoOoOoOOoOoOOoOOOOOOOOn

3.23 code —000D00ODOOODODO

code J0OOODODO read-eval-printi OO0 0-00-00)0000 PythonDOOOODOOOODOOOOOO
O000000000o0o0oooooooooooooooo0oooo0o00o0000000000000O0OO
goooooooooooboa

classinteractivelnterpreter ( [Iocals])
O00000ooo00ooo0ooo0oo(@@oOoouooon)ooooooooooooooog
0odo0o00oDOooU0ooO0oDoDoU0o0bOU0o0DOU0o0oOO0 (booobOUooDUoDOoOoDOoo
0)DO0O00000 lecals0 000000000 DODODODOOOOODOOOOOOOOOOODODODOO
' _name__' 0O'__console_’ 00000000’ _doc_’ O NoneOOODODOOODOOOO
goopooon

classinteractiveConsole ( [Iocals[, filenamé ] )
0000 PythonDDODOO0OO0O0D0O0D0O0000D0O0O0D0O0O00O0DOODOODOOOO Interac-
tivelnterpreter 0000000000000 sys.psl Osysps2 O00O0O0O0O0O0O0O0OO
000000000000000000000

interact ([banne{,readfum{,local]]])
read-eval-prin0 0 00000000000 OO0OOOOO InteractiveConsole oooooo
O000000Oreadfunc0 000000 OO raw_input() gdoddooooooboobobnb
OOCOOlocalDDOO0ODO0ODODOO0OO0OOU0OO0OOODOOOOOOODOOODODODODO
InteractiveConsole 000000000000 00000000O00o00gn interact() O
0000000000000 D0O00000 banner0 0000000000 OODOOOOODOOO
ggooooboboboooooa

compile_command ( source[, filenamé, symbo] ])
00000 PythonDOODODO0OODO0O0O0OO (ODO0Oread-eval-prind000)000000000O00
O00o00oO0o00o0o0o0O0o0oO0oo0oo0ooo0oo0oOo0oOo(@obooooooooooo
0000)0000o00oo0o00oo00oo00oo0o0oo0o0oo0oooo0oooooooon
gioboodboobooboobooboobooboobobooobooooooobooooobooooon

source] 00000000 0Oflenamed 00000000000 0000000000O0O00O000
O0'<input> OOOsymbolD D00O0OO0OODODOOOOOOOO'single’ (00D0O0O0)000
‘eval 000000000000
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000000000000 00000000onoooooog (compile( source  filename  symbao)
O00) 0000000000000 0C0NoneO0 000000 DOO0OO0O0OOOOODOOOOODOOOOO
SyntaxError 0000000000 0000O0OCOOO0O0OOCOOOOOOOOOOOverflowError
0000 ValueError OOODOOOOO

3231 OO0OO0OOO0OOODOODODObOOO

runsource ( source[, fiIenameE, symboﬂ ])
00000000000000000000000000000 compile_command() O0OO0O00O
OO0O0Ofilenamed 0000 0O O '<input>’ O O symbold 'single’ ooooooooooooo
ooooboooooon:

-J0000000D0Ocompile_command() OO0 (SyntaxError O OverflowError )0
O O 00 0 O O showsyntaxerror() gobooboobbobobuoouobooboobo
00000000 runsource() O False ODOOOOO

J00000000000000000compile_command() O NoneOOOODOOUOrun-
source() 0O True DO OODOO

-J00000compile_ command() 0OO0O00OO0OOOOOOOOOOOOO(SystemExit OO
O0000OoooooO)uncode() OOO0O0O0ODOOODOOODDOOOOOOOOOrun-
source() O False O0O0OOODO

00000000000 sys.psl Osysps2 00000000 O0O0O0OCOCOOOOOOOOO
googd

runcode (code
0000000000000 Ddb0o0o0oU0oODOoooooooooOooDon show-
traceback() 00000000000 000o0ooo00on SystemeExit 0OO00O0OO0OO0OOO
ooooo0o0d

Keyboardinterrupt gbobooobooooboobbooooooboooboobooboooog
oobooooboooboobooboooboooooboooooooooboooboobooon
ooooo

showsyntaxerror ([filenamé)
gogbbooobboooobooobboooobboobbooobbooobbooobooboo
O000000O00OoOoOooOoOOoflenamed 00000000 OPythonDOOOOOOOOODO
000000000000 00000000U0Oo000Oo0o0oOOUOo0DUOoOoUOoOoUOoOoUOOon
000000 <string>’ 000ooooooono write() gogooobobobuoooooboobo

showtraceback ()
gbobooobobobooboooooooooobobooooboboobobooobLooobo
O000000ODDO0O0O0O0O0O0OO0OO00OOoOogoggg write() uboooboobooboboboa
write ( data)
O0000000000000 (sys.stderr  )OOODODOODOODOODOOOODODOOOOOOO
gooobbbbooooobbbbuoooooboboobooooon

3232 0O00O0OOOODOOOOOOODO

InteractiveConsole O OO0 Interactivelnterpreter Jddddoodooooooooooo
Jooooo0ooobobbooooooobobobbooooooooooao
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interact ([banner])
0000 PythonDOOOUOOOUOOOOUOOOUOOOOOOUOOOOOO banned OOO0OOO
000000000000 000000000000000000 PythonDOOOOOODOOOO
0000o0o00oo0o0ooOo00oOo0Oo0O00oOoO00OoO00oOOOoUODOoOooDOoOn (O
00000o0O00)yoooOoOooooOOoUooOOoOoUooooUooOooooooo

push ( line)
gogooboobooooobbobobdoooobooobobobbooooobbbbooooobo
ggoddotodogooooooobobbobbbbbbdoooooooboboboo
000000000000 O runsource() O0OO0OOOOOO0OOOOOOOOOOOOOOOOOO
0000000000000 00000000Oo0U00o0UOo0oUoOOoODOoooO0ooooUoUoOon
gogbboodbooooboooobboooboobbooobobuooobbooobbobo
00 True 00000000 DODDOOOOODOOOOOOFRalse OO (OO0 runsource() ood
0o0oo)o

resetbuffer 0
000000000000 0000U0oo0oooooooooooo

raw_input ([prompt])
goooboobobobobobooboobobooboboooboobobbDuobob ecFODO
O00O0O0O0O0OCO0OO0OOEOFErFor OO0O0O00OOOUOODOOOOOOOODOOOO raw_input()
00000000000 0O000000U0oOOo0OUooOOooUoOoDOoooo

3.24 codeop —PythonODOOODOODOODOOO

code 100000000 OODODOOQO PythonO read-eval-prin0 000 00000000000O00O00OO
Ocodeop D0ODDOOOO0OO000ODOOODODOODOOODOOOODOOOOOOOODODODODODOOOOOOO
0000000000000 000000000000O0O0O0OO0OOCcode DOOOOOOOODODOOO
O0ooooooo

oboooboooooboooood:

1. 000000 PythonD OOOOOOOOOOOOOOODOOOODOOO:0000OOO0O0OO0 '>>>
oooooo ‘.. 'ooo0oobooogo

2. 00 fuwre0 00 000COOO0O0OODOOOOOOOODOOOOOOOOOOODOOODOOOO
ooooboooobooocoboooooon

codeop U0 OJO0O0O0O0O0O0O0ODDODODDOOOOOOOOODOODODDODDODOODODOOOOOOO
ooooboooog:

compile_command ( source[, filenam{, symbo] ] )
PythonD OO OOOODOOOOO sourceD 000000000 Osourced 000 PythonDOOOO
000000000000000000000000000000000000000000000
00000 <input>’ 000 filenameD OO0 O0Osourced 000 PythonD OO OOOOOOOO
O PythonDOOOODOOOOOODOOOONoneOOOOOO

sourcel 00000000000 OOODODODODOOODOO PythonDOOOOO OO O SyntaxError
0000000000000 O0O00O0DO00D0O0OOonoverflowError 000 ValueError 00O
oooooo

symbol0 00O sourceD 0000000000000 ('single’ ocooooo)yboooooooo
000000000000 00000 (evall )ODODOOOOOO ValueError OOOOOOOO
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oooooon

g0:00C0C00O00000U000000D0000DODooooooooooDoOODOOOOOD (B0
oo0o00O0)0o0000000000oO0Q0OOOOOOOOOOODODOOODODDODOOOOODOO
oooooooooobooOooOO0oOoOooOooooooOooOOoOoooooDoOobOoOoOooooooon AP
gooobooooboobooooboobooogoono

classCompile ()
00000000000 00000000 compile() 00000000000 _cal_ () oo
O0000000o0oo00ooo0oo_fuuwre 0OO00DO0OOO0OO0OOOOOOOOOOOOOO
0000000000000 00000000000000000000oooOo0’oooooD’™
00000000000000000

classCommandCompiler ()
O00oo0O0oD0ooO0oO0OOO0O0O0 compile_command() OO000O0O0O0O0O0O00O_ call_ () ood
0000000000000 O0OoO__future. 0OO0OO0O0OCOOOOOOODOOOOOOOOOO
000000o0oU0o0o0oO0o0oOo0o0o0o0o0D0oOo0OUOoOoUOCoOo0DOooOUooUoD’oboooo?
0000000o0oOoooooooog

O00oO0oOoOoOoOoODOOoOOoODoOOOOO: Compile O CommandCompiler O Python2.2Z1 000000
002.20 future-trackingd OO 00 000000000210 PythonDOOOOOOOOOOOOOOO
O000000000O0o0o0ooooooooooo

try:
from codeop import CommandCompiler
compile_command = CommandCompiler()
del CommandCompiler

except ImportError:
from codeop import compile_command

uboabooobooaoboaobooboabooboobooboobooboaoboaboaonood
goobobooobooobooboooon:

try:
from codeop import CommandCompiler
except ImportError:
def CommandCompiler():
from codeop import compile_command
return compile_command

0000000000000 00O00000C0ODOO0O0O0d CommandCompiler JOOOODOODO

3.25 pprint —OO0O0ODOOO0OO

pprint OOO0O0O0O0OOOOOPythonDOOOOOODDOOOOODODODODOOOOOOOOOOOOOOO
O “pretty-print’ 0 D0 0000000000000 OO0O0O PythonDOOOOOOOODOOOOOODOO
oooOoOoOoOOOOOOOOOOOOOO0OPythonDOOOOOOOOOOOOOOOOOOOOOO
obooo0oooobobooooobobooooboobooboobOoboooooooooboboooboboooon
oooobooogon

gooooooooooboboooobobob0 1loboooobobboooobobbooooDboOoo
0000000000000 0000O0O0O0000DOPrettyPrinter goooobooooooogo
oooooo
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pprint OOOCOCOCOO 1000000000QOOOOLOO

classPrettyPrinter (..)
PrettyPrinter goboobouboboooboobuoobooboobooboobooboo
oooooooon

steam0 0 0000000000000 0O0O0OOCOO0O0O0OO0OOOODOOOOOOOOOO
00000000000 write() OO0OO0OO0OO0OOCOOOOOOOOOOOODOOOPrettyPrinter O
sys.stdout 0do0o00o0o0o0OO0 30dboodooooboogooo0oooooooooooo
00000000 indend depthO widthD OO

0000000000000 00000000 iIndentD0 00000000 0OOODODOO 100000
gbogboobgooogoboobooboobuoobooboobobooboooboon

000000000 depth0000000000ODOOOOOOOOOOOOOOOOOOOOOO0O
ooooo*. 'oo0obo0obo0o00oooboo0ooo0oooooooooooDboboboo0og
oono

widthOOOOOOOOOOOOOOOOOOOOOoOoOooooooooooooOOoooD soood
ooooOobooooboobooooobobooobooboocoooboooobon

>>> import pprint, sys

>>> stuff = sys.path[:]

>>> stuff.insert(0, stuff[:])

>>> pp = pprint.PrettyPrinter(indent=4)

>>> pp.pprint(stuff)

[
'lusr/local/lib/pythonl.5’,
'fusr/local/lib/pythonl.5/test’,
'fusr/local/lib/python1.5/sunos5’,
'lusr/local/lib/pythonl.5/sharedmodules’,
'lusr/local/lib/pythonl.5/tkinter’],

"lusr/local/lib/pythonl.5’,

"lusr/local/lib/pythonl.5/test’,

"lusr/local/lib/python1.5/sunos5’,

"lusr/local/lib/pythonl.5/sharedmodules’,

"fusr/local/lib/pythonl.5/tkinter’]

>>>

>>> import parser

>>> tup = parser.ast2tuple(

parser.suite(open(’pprint.py’).read()))[1][1][1]

>>> pp = pprint.PrettyPrinter(depth=6)

>>> pp.pprint(tup)

(266, (267, (307, (287, (288, (..))N))

PrettyPrinter goooboobooboobooooboboooooboaon

pformat ( objec)
object0 DD ODODOODOOOODOOOOOODOOOODOOOOOOODOOOOOOODOO
gooooon

pprint (objec{,stream])
object U ODOUOODOOODDO streamO00 000000000 OOOstream0 0000000
sys.stdout 0000000000000 00D00000000000000 print OO0O0O
oo booooooboooooooboobo
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>>> stuff = sys.path[:]

>>> stuff.insert(0, stuff)

>>> pprint.pprint(stuff)

[<Recursion on list with id=869440>,

'lusr/local/lib/pythonl.5’,
"lusr/local/lib/pythonl.5/test’,
'lusr/local/lib/pythonl.5/sunos5’,
'lusr/local/lib/pythonl.5/sharedmodules’,
"lusr/local/lib/pythonl.5/tkinter’]

isreadable  ( objec)
ohjectU0 O 0ODOOO0ODOODOOOOOOYeadableD O OO OO0 eval) COOODOOOODO
0000000000000 0D0DOo0DoOoDoOoUO falsebcOoooOoO

>>> pprint.isreadable(stuff)
False

isrecursive (objec)
objectU 0 DOOOOODOOOOOOOODO
0oodoo1oo0ooooooooooon
saferepr (objec)
object 000000 UOO0UIODDODOOOUDODDOOOOODODOOOOODO object0OOOOODO

0000000000000000000000 ‘<Recursion on  typenamewith id= numbep’
gogoobbbobbobbtooooooboobboooooooboo

>>> pprint.saferepr(stuff)

"[<Recursion on list with id=682968>, ", 'fusr/local/lib/python1.5’, '/usr/loca
Illib/pythonl.5/test’, '/usr/local/lib/pythonl.5/sunos5’, '/usr/local/lib/python
1.5/sharedmodules’, ’'/usr/local/lib/pythonl.5/tkinter’]"

3.25.1 PrettyPrinter0 00000

PrettyPrinter godoobobbooooobbboooooo
pformat ( objec)
objectD0DODDOIODOOOODOOOOODOODOOOO PrettyPrinter gooooooooooo
gooooooooobooooobuoooooo
pprint (objec)
objectU 00O UO0IODDOOUOUOODOUOOODOOOOODOOOOOOOOODOOOO
goooobobobobodooooooooboboboboodooooobooobobobbbooooogo
000000000000 PrettyPrinter gooooooobooooooooboboobobooooon

isreadable  ( objec)
objectUO0DDOODODO0DOODOUOODODOOYeadablen 000000 eval) O0ODOOOOODOO
0000000000000 00000000oo0ooon fase0 000000000 OODOOOO
PrettyPrinter OdepthDOOO0OUOOOUOOOODOOOUOOOOOUOOOOOOOOOODOOOO
OO0OfalseD 00000

isrecursive (objec)
dooooooooobooooobouoooon
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oboooooboooocobOoboooooobobooooobobooooooboobooooooobon
00000000000 00000000000 saferepr() gbooobooobooo

format ( object, context, maxlevels, leyel
3000000000object 000000000 ODO0OO0ODOOOODOODOODOODOONO
0oooboboboboo0ooooobobbooooooooon

O000ooOO0oO0ooOo0oooooO0p20000O00ooOO0OODOO0O0Nd) OoooooooOoo
0000000000000 00000000O00000O00d objectD0doooOoDOOOOgO
gbooboobobooboobtdbeceontextt DO ODOODOO0ODOO0ODOODODOODOODOO
O00000030000000tueD000OOOformat() OOOOOOOOOOOOOOOOOO
O0000C0COCOCOO0O000000000O0OUOUOUOo300000 maxlevellCDOOOOOO
coooooooooobooooOoooopooobOOoUOObOOUOUODOOOOOODDOOOO
000400000 level00 0000000000000 0OOOO0OOOOOOOODODOOOOO0O
O0o0o0DOoO0o00 2300000000000

3.26 repr — O OOOOrepr() OOO

reor DOOoOoodooOoobooooooabboobobobboobboobobooboobobgad
00000 PythonDOOOOOOOOO0OO0OOOOD0OO0O0OOODOOOOO0O0O00000000O0OO

gboooboobooobgoooobooboobooboooboon:

classRepr ()
ooooodOorepr() 0OO0OO0OO0OODOOOO0ODOOODOOOOOOOOOOOOOOOOOOOOO
ooooobooooooobbdooooooboooooobobbbooooooooooo
aRepr
OO000oO0OooOcOrepr() O0O0DOOOO0ODOOOOOOOOReprO0O0O0OOODOOOOO
O0oooooooooogdOrepr() 0O PythonDOOOOOOOOODOOOOOOOOOO
repr (obj)
O0OOaRepr Orepr() 0000O0D00O00O0DOODOOOOO0OODOOOOOOODOOOOOOO
goooboooooobooooooa

3.26.1 ReprOQOOQOOO

Repr OO O0ODOOOODOOOODOOOOODOOOOOOODOOODOODOOODOOODOOODOO
gboboobOoboooboobooobooboobooooboooong

maxlevel
0000000000000 obO00oo0oo0o0ooo0oeOnO

maxdict

maxlist

maxtuple
000000000000 0000000000D0000000000maxdict 00000000
0040000000000 6000

maxlong
0000000000000 0O00000O000O0O00OO0O0O00oOOoOD 40000

maxstring
00000O000O00bO00bO0o0bO0o0DbO “0o0"00boobOoobOooDoOooDoOoooad
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ooboO0:00b0000cobooooboooboboboobooboooboobo0oooboooooobooon
Ooo0opoooooOoOoooo 3oo04do

maxother
00000 Repr 00000000 O0OOO0OODODODODOODOODOODOOOOOODOOODOODOO
O00000D0O0o00o0o0DoO0OO0Omaxstring 0000000 O0O0OODOOOOOOOOOOO
020000

repr ( obj)
O0o0oooooooooooooooooorepr() OOOOCOOO

reprl (obj, leve)
repr() 0OO00O00O0ODOOOCOOOOOO0OO0OOOOOOOOOOODOOOOOOOOOO objOODO
000000 objO levelDO0OD0OO0OO0OOOO0ODOOOOlevelDDODOOO level -1 0000
O0000Do0o00oooooooooooooooooOreprl() OOOOOOOO

repr_ typg obj, leve)
goo0b0o0o0oobbooobb0ooobooobDbooooDbObooUboooUbOboboOoo
00 000Otyped string.join(string.split(type( obj)._name_, ' ") ooooo
O000000oooopooooooooooooreprl() OOOOOOOODOOODODOOOOO
O0000ooooooooooooodgoo - selfreprd( subobj level - 1) 'O 0000000

3.26.2 ReprdO0U000D00OO00OO0O0OOOODO

gboboobOobooboobOobooooboobooooooboooobooboooooobooooon
O0000000ORepr.reprl() OO000000000000000Repr 00OODOOOOOOOOO
gooooboooobooboooboboooobooooboobooooboooooDoon:

import repr
import sys

class MyRepr(repr.Repr):
def repr_file(self, obj, level):
if obj.name in ['<stdin>', '<stdout>’, '<stderr>"]:
return obj.name
else:
return ‘obj*

aRepr = MyRepr()
print aRepr.repr(sys.stdin) # prints '<stdin>’

3.27 new—UOQOOODOOOODOOOODOOOO

newdOOOOOOOOOOOOOOOOOOOOO0O0OOOO0O0ODOOOOO0O0OO0O0O00O0O0DOO0O0O0
oo*“0bbooboooo"bobooboooooooobooooDooooboobDooboDoooOooDoOoo
gboooooobooooooobobobooooooboobobooooboobOoboboooon
gbooobOoooobooboooooboooobooboooboOobooon

newlOOOOOOOOOOOOOOOODO:

instance (class{,dict])
0o0oo0__init_ () 0000000000000000dict000 classDO0O00000O0O0O
00000dict0000000O0ONone0 00000000000 000O0DO00O0ODOOO0OOO
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obooobooooboobobooooOooboobooboboooboOobooobooboboooboOobooon

instancemethod  ( function, instance, clas
OO0O0O0O0instanced 000000000000 DODODOOOOOO instanced NoneO OO OO
O00000O0000oOo0oO00ooogooOoOfunctonD 0000000000 OODOOOOO

function  ( code, gIobaIE, name[, argdefs]])
O0000000000000000000 (Python)DOOOOOOOnamed 0000000000
ONoneOOODODOOOOOOOOOOODOODOOOOOOOODDOOODOOOOOOOOO
OO0 codeco name D00 0O0O0OCargdefsO D0 0000000000 ODOOOOOOOOOO
ooooboooooooooooooood

code (‘argcount, nlocals, stacksize, flags, codestring, constants, names, varnames, filename, name, firstlineno,

Inotab)
OOD0O00 PyCode New() D00 COOO00DDDOOOOOOO

module ( namg
JodddOnamel J0000O0O0O0O0OOODODOODOODODOOOOO0O0OOnamedl 00000 OO
oooooo

classobj (name, baseclasses, gict
Oo0o0oooo000ooooo0oooo00oDooooo0oo0ooo0oo0(ooooooog
O00O)baseclasses D000 O00O00ODO dictDO00OOnamed 00 0O000OO

3.28 site —0O0O0OO0OOOO0ODOOO

ugboobouooooobooboobobbooboobooo

PythonDOOOOODOOOOO (1.5a300000000)0000000O0ODOO0O0O0OOODOOOO0O
O00000000O0D ‘import site 'Oob0b0opbooboooooboooobobboooooboooo
oood

gboboobobooobooboooboobobooooboooboon

0000000000 0000O0000OO0O0CO0o0oO0Oo0oOooDOoOOoOnosys.prefix
O sys.exec_prefix 00000000000000000000000O0 0O (Macintoshd WindowsO 0O)
OO00O0o0o0OooOoUNIxODO)OdO0 ‘lib/python2.3/site-packages’ 0 0O 0O 0O O O ‘lib/site-python’ 0 0 0O O
goooooo-DoooooopooooooOooOooOoooOoooooooOooODoOOoOoOoOoOoOoOoOooo
Oo0000OO0O0opooooOsyspath OJO0OOOOOOCOOCOOOOOOOCOOOOOOOOOOO
goooooobo

000000000 ‘packagepth 00 0000000000000 OOOOODODOO sys.path OO
00000000 (@O0OO0O0)b00O000O00O0O0OO sys.path OOOOOOOOOOOOODOOOO
(DO0OoO0oOoOoOog)yooooooOoOODOOOOOOOOOOODCOOOODODDOOOO0 sys.path OO
0000000000000 0000000o#0000000000O000OOImport OOOOOOOO
goood

0 0 0O O sys.prefix O sys.exec_prefix O ‘usrflocal OO0 OOOO0ODOOOOOOOOOOO
Python 2.3.40 00000 ‘fusr/localllib/python2.3 000000000 OOOO (OO 0O Osys.version
O000DoO0o0o0oooO0ooooooooooooooooo)y§DooDooooooooon
*Jusr/localllib/python2.3/site-packages’ 0 0 00 OO O OOOO0OOOOOOOO0O *foo’d ‘bar’ O OO ‘spam’
00000o0oOoOoOooon Yfoopth O ‘barpth OO O OOOOOOOfopth OO0O0OOOOOOOO0O
oooooooooooo:
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# foo package configuration

foo
bar
bletch

000 barpth’ OO

# bar package configuration

bar

0000000000000 D0D000000D0OD0ODO0OODOO sys.path ODODODDDODOOOOOOOO:

/usr/local/lib/python2.3/site-packages/bar
usr/local/lib/python2.3/site-packages/foo

‘bletch’ OOOOOOOOODODODOOODODODOOOOOOOOOOOOar 000000 *foor DOOO
O0D00D0o00ooboOOd'parpth DOODOOOOO0DOO foopth DOODDOOODOOOOODO ‘spam’
bobooboboooboobooooboboooboobooooboooon

000000000000 sitecustomize ooboobooooooobooobooobooboooood
Oo00oo0ooo00o0ooOo00oooboO0o0ooboO0oooOobo0ooooOoOoood IimportError gooog
oboooboboobobooobooobobooobobooooboooon

000000 UNix OO0 0000 sys.prefix O sys.exec_prefix coooooooogooo
0000000 sitecustomize O000ooO0oO0ooOoooooooooo

3.29 user —O0O0OOOOOOOO

O0000O0oo0OPythonDOOOOOOOOOOOOOOOOOOOOOOOCOODOUOODO (OOOO
00000000000 PYTHONSTARTUPD O OO ODODODODODODODODOODODOO0O0O0O0O0O00OO0OOO)O

gooooooooooobogoobooooooobooooooboboooboooboboobooooDboo
boboooooobobobooooooboboooooobobobooboooobOoboooooon
obooobOobooobooboooobooooooboooag

import user

user OO00OOOOOOOOODODDOOOOOOOO “pythonrec.py 0O0O0O0O0O00OOO0OOODODDOO
Oo000D0ODoODoOoOoOoOoOOoOo0O0 (execfile() O0000O0) D000000000oO0OOoO catchoO
O00OOuser DOO0OOO mport0 000000000 OOOOOOODOOOOOOOOOOO HOME
boboobobooobooboooobooooboboooboobooooobooooonon

00000 ‘“.pythonrc.py’ DO PythonD O OO OOOOOOOOOOOOOOOOO sys.version O
gbooboooboooboogogo

OoDOogood: pythonrecpy DOODOOOOOOOO0OO0ODOOOODOOOOODOOODOODOOO
bobooboboobooboooobooooobooboooobooooboobooobooboooono

oboooboooobooobooboboooobo:boboooobo0ooobooooboooobboOooboooboon
OO0000000D0O0O000ooOO0O pythonrepy OO0 O0O0O0D0OO0O0O0OOOOODOOOODODOOOO
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000000000000 0spamO 000000000000 OODODODOQOODOO user.spam_verbose
cOoooooooooooooooog:

import user
try:

verbose = user.spam_verbose # ooooogogd
except AttributeError:

verbose = 0 # 0O0O0OOOO

ubodbugooobobobobooboobooboboboobobboboobooa

000000000000000000000000000000000 importD0OOOOO0OOOO
OO00000o0D0oooooogn ‘pythonrepy OODOOODOOO0OOODOOODOOOODOODOODOO
ooooogo

00000000000 O0ooooo0 import0O0O00O0CCOImport000OO0O0OO0OO0O0OOOOO
oooooooon
ooo0:

site 00000 (3.280):
0000000000000000

3.30 _ buitn_ —O00O0000

OO0OQooo0oO pythonDOOOOCOOOOOOOOOOOODOOODUODODOODOOOODDOD
__builtin__.open Oopen() OOOODODOUOOOOOOOUOODODOOODOOOO 240,*0000
oo0’"goooooooooo

331 _main__ —0O000000O0D0ODOODOOO

O0000000 PpythonDOOCOOOOOOOOOOOCOOODOOOOOOOOOOODOOOOOOOO
ooooobooooobooboooooooboboooboooobooboboooboooobo0oooooobo
goooooobooboboooooboboooooobooboooboobobobooooDoboooo
0000 PythonDOOOOOOOOOOOOOODOOOOOOOOOOOOOOO“OOODOOOOOO”
obooooOobooooobon

if _name__ == "_main__"
main()
3.32 future  —FuwredOOOOOOODOO

_future_ OOOOCOCOCOOOOOOO30OODOOOOOOOUO

e import0 0 0000000000000 O0O0O0OOOOO0O0OO0OOOUOOOODOOOOOOOO
ooooboboooboobooooobooooobooboooooboon

« 2100000000 fuureD 0000000000000 O00OOOODODODOOOOOOODOOOO
O0O00ooOo(_future_ O0O0OO0OO0OOO0ODOOOOOOOOOOCO210000000000CO
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oooooooooooooOO)

- J00O0O0ODOOODOODOOOOODOODOOO -O0OO0OO0ODOODOO -00b00O00bO0O00ODbO
oo0o0O00O0OO0O0OOOOOOOOO0OO0O00OO000__future_ 0OO00OO0OOOOOOO0OOO0O

00000000000000000000
‘ fuwre_py 0000000OCO0O0DOOCOOOOCOOOOOO:

FeatureName = "_Feature(" OptionalRelease "," MandatoryRelease ","
CompilerFlag ")"

0000000 0OptionalReleasel MandatoryRelease 000 0020 00 sys.version_info
00000000 S5000000000000

(PY_MAJOR_VERSION, # the 2 in 2.1.0a3; an int
PY_MINOR_VERSION, # the 1; an int

PY_MICRO_VERSION, # the 0; an int

PY_RELEASE_LEVEL, # "alpha", "beta", "candidate" or "final"; string
PY_RELEASE_SERIAL # the 3; an int
)

OptionalReleasel 0 0 00 0000000000000 O0OOOOOO

go

0000000000 MandatoryReleasel 0 0 0 MandatoryRelease 00 0000000000 OO

ubooooooboo

O0O00O000OMandatoryRelease 000 00000000000 OOOOO0OOOOOOOOOOO
gooOoOoOoOoOoOoOoOoOOOOOOOOOOOOOOOOOO fuwreDODODODOOOOOOOOOOO

OO0O0O0fuwre0 0 0000000000000 DOOODOO

MandatoryReleaseé None 000 0000000000000 000O0O0OOCOOOOOOOOOOOOOO

_Feature DOO00000O0OOOCOOOOOO 20000000 getOptionalRelease()
MandatoryRelease() oooooo

0 get-

CompilerFlagd D00 0000000000000 0OO0OOO0OOCOOOOOO00O0OOOO compile()
004000000000000QCO (COQDODOOOOL)OOOOOUOUOOOO _Future OOOO

000 compilier_flag ooooooogoooo
_future_ 0000O000O0OCOO0O0ODOOOOODOOOODOOOODOO
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HEN

HRERERERE

bobooboobobooooboobobooooobooboooooobobooooobobooooon
goo

string oooooogoo

re PerlCOO0O0O0OO0OO0O0OO0OOOO0ODOO0ODOOODOOOOOOOO
struct goodobobobbooooooobobboooooobbobon
difflib dooooooooooooooo

fpformat gdoboooouoooouobood

StringlO gdobo0ooooooooooobooon

cStringlO Stringl0O 000000000000 O0OO0OO0ODOOOOOOOO
textwrap ooboooobooobooo

encodings.idna oooooooooo

unicodedata Access the Unicode Database.

stringprep RFC 34530 0000000

stingD0 0000000000000 00800O “O00000000OO"00O0O0O0O0O0OOO

41 string — 000000000

uboboboboobooooboboooobobobobbooooobobobobobobooban
gooobooboobre 0DbOo0obOOoODOODOODOO

boboobooboobooboooobooboooooon

ascii_letters
0 00O ascii_lowercase 0 ascii_uppercase ddooooooooooooooooooo
aoo

ascii_lowercase
0 0 0O 'abcdefghijkimnopgrstuvwxyz’ ooooooOooooooopoobooogooDo

ascii_uppercase
000 '"ABCDEFGHIJKLMNOPQRSTUVWXYZO OO 0000000000000 OOOOOO

digits
000 0123456789 0O

hexdigits
000 '0123456789abcdefABCDEF [

letters
OO0 lowercase 0O uppercase 0000000 DOO0OO0OOOOOCODOOOOOOOOOOI-
cale.setlocale() Ooooooooooooonod

lowercase
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000000000 00000ooo000U00DO0o00000ooDoO00OOUOOoooOoOOd "abede-
fghijkimnopgrstuvwxyz’ O000D00D000D00D00D00 —upper() 0O swapcase()
0000000000000 000000000000000000000Olocale.setlocale()
oooobobooooooooo

octdigits
000 '01234567° 0O

punctuation
‘CO000D0000OD00oOoOoODOoOO AascnoOOoooCood

printable
000000000000 000O0O0000 digits Oletters O punctuation [0 whitespace
gogooboboogd

uppercase
000000000000000000000 D0000000000000'ABCDEFGHI-
JKLMNOPQRSTUVWXYZ'OO D00 0OO0O00OO0O0OD0OOCOD0OOO —lower() O swapcase() 0O
O00000000000000000000000000000000dOlocale.setlocale()
oo ooooboooon

whitespace
000000000000000000000000000000000000000000000
00000000000000000000000000 —strip() O split() ooooood
goooooooooooa

00000000000ooooo000oooostingD 000000 UnicodeDOOOOOOOOODO
O00000O0O00oOoooo ssting0 000" (8)0 000000000000 OOOO0O0OOoDOO
O0ooooooo
atof (s)
0000 200000000000000 0O0O0ODOO float() ggoooooboa

000000 00000000 oooooDoOoOggg pythonDODODOOOCODO ODCOCODOOO OO
goocoooobooooooobobooo+v 000 -'obob cobobOoboboOooobOoboon
000 float() gboooobooobooboboooboobooooga

O00:000000000000000COO0000000 NaNO InfintyDOOOOOOOOOO
00000 000000000000000000000000 CO000000000 00000
0000000000000000000000

atoi (s[,basé)
0000 20000000000000000000D0INY) OODOOOOOO

000 sO0basel 00000000000 O0O0O0OOOO0DOOOD OOOOOOOOOOOO
00o00oo0oo0oooo'+000-'00000000000O0baseD 0000000 10000
00000 D0MDOO00000D000000D00000000000D0000000 'ox’ 00X 0
0160000 800000000 100 00000000 based 160000000 ‘0x’™ O *0X
0000000 0000000000000 00000000DO00000DOint() O0OO0OO0O0O0
000000000000000000000:0000000000000000000000
O00O0Oeval) 0OO0DDOOO0ODOO
atol ( s[, basé)
0000 200000000000000C0000C0O1Iong() OOOOOOOOO

000 sO0ObaseD 00000 longDO0O0OOOOOOOOOOCOOOOOOOODOOOOOO
0000000000000 O0'+ 000 -’'000000000000 00 based atoi() 0O O
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0000000000 o0U0O0O0UUOooOOUO Y I'D'L'0000000OObaseddOO
O00000DooooD 1000000000000 0000O0oDoO0Olong() OODOOOOOO
O00oooOoooooOooooo

capitalize (word)
000000000000 wordd0OOOOOOOOO

capwords (9)
000000000000 split) 00000000 capitalize() 000000000000
0000000 join() OOOOOOOOOOOOOOOOOOOOOOODOOD 1000000
0000000000O00oOoOo0ooooooooo

expandtabs ( s[, tabsizé)
ooo00o0ooooo0O0o000i10oo00000000O0O00000O00000C0COODOOO0O000Db
oo00000oo0ooO00000000oooOoOo0O00o0 OoOoOo0o0oO0oooooboobOODOOOO
0000000000000000000000000000000000000000D0000
oooos8ono

find (s, suki, start[,end] ])
gstatend 000000000 sub00O0O0O0O000000O0O0O0O0O0O0OO0O00O0O0O sOO
00000000000000000000 -1 0000 start0 end00000000000000
000000000 00000000000

rfind (s, suk[, start[, end]])
find) O0O0O000OO0OO0O0OOOOO0OOOO0OOOO0O0OO0O0000O0O0

index (s, suli, start[, end]])
find) 0O000O00OO0O0O0O0O0O0O0O0O0O00O0O0O00D0O00 ValueError 00000000

rindex (s, suk{, start[, end]])
rfind() 000000000000 000000000000 ValueError 00000000

count (s, sut[, start[, end]])
gstatend DO0O0O000000 sub00O0000000000000O00OOOSstartd enddO
000000000000000000000 0000000000000

lower (s)
ooo0obobboooooobosgoobobooooooo

maketrans ( from, tg
translate() O regex.compile() O0000Ofom000000000O0to000OOOOOO
Oo0o0ooooooooooooooooooofromO toO0OO0OO0OO0OOOOOOOOOOO

O0: lowercase 0O uppercase 0000000000000O0000O0O00O0O0OOOOOO
000000000000000000000000000000 lower() O upper() 0000
oooog

split (s[, se[[, maxsplit]])
000 sO00000000000000000000 200 sep0000000O000O0OO None
uboboobooboobooboobobooboobooboooobobooooobooboob ooo
00000200 sep0 00000000000 NoneOODDOO0O000O00D0O000O0OODOO
000000000000000000000000000000000000100000000
0300 maxsplitD 000000000 0000000000000 000 maxsplitCOOOOOO
000000000000000000D0000000000000000000000 maxsplit1
000000000 m

spliiields (o[, sef], maxsplif ])
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0O000o split() O0000O0O0ooOooooooo split) 000 100000000000
splitfields() 000 2000000000000000

join (Words{, sep])
0000000000000 000OCOsep0 000000000 ODOsepO0O0O00ODOOOOOODO
10 O *string.join(string.split( s, sep, sep’'0OOO sOOO

joinfields ( Words[, sep])
O00O00 join) OO00O0000000000OOjoin( O00100000000000
joinfields() 000 200000000000000000 00000000 joinfields()
000000000000 O0O000O0DOjoin() OOUOOOOOOOOOO

Istrip (s[,chars])
00000000000000000000000O0charsD 000000000 Ocharsd OO None
0000000000000 0000charsD 000000000 NoneODOOOOOODOOODOO
O0000O000O0CcharsOOOO0000O0OO0O0OCOOOO charsOO0O0OO0OOOOO0OODOOOO
22300000000:charsU0000000DOODOO 2200000000Oversionsharsd 000
ogooooo

rstrip (s[,chars])
0000000000000 00000000000chars00000000O000Cdcharsd OO None
0000000000000 000O0charsD 000000000 NonedDOOOOOODOOODOO
0000000000 charsDO000000O0O0O0O0O0OO0OO charsO 00000000 OO0OODO0O
22300000000:chars0 00000000 0O0O0O 2200000000Oversionsharsd 000
gooooad

strip (s[,chars])
0000000 000000dUoo0oo0oOodddchars000O0O0OO0OOOOcharsO
OO0 NoneOOUOODODOODOODOOODOUODOUODOOOcharsOOOOOOOOOO NoneOODOO
O000000000o00oOoO0U0O0Ochassd 00000000000 OOO charsOOOOOO
000000000 22300000000 charsd 00000000 OO0 2200000000
versiongharsO D OO0 O 00000

swapcase (9)
sdoodoooooooooooooooooad

translate (s, table[, deletechari)
sO000MOoO0o00oo0o000O00deletecharsl D0O000O0000OOtableD 0000000
00000000000 Otabled 2560 0000000000000000000000000O0
oooobood

upper (s)
siboo0ooooodoooooooooooan

ljust (s, width

rjust (s, width

center (s, width
ooooooboboobooooooooooooooodoooooooooboooooooooogg
000000000000 widthOOOODOOOOO0OOsO000O0000O00000O000000O0
cooooooooobocoooobcoooon

zfill - (s, width
oo0000000oO0O000ooo0O0O0o0o0o0 o00OoooOoboooOODOO000OobOOO00gn
oooo

replace ( str, old, nev[, maxreplacé)
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sO0000000oodOOO0 newd OOOOOOOO0O0O0O00O0 maxreplace]l0 0000000000
00000 maxreplace ] 000000000

42 re —QOOgood

Oo0000ooO00OOPeriDOO00OO0OOCOOOOOOCODOOOOOOOOOOODOOOOOCOODOOOO
gOo0oO0O0OO0OO0O0O0O0O0OO0OO0ODODODOOOOOOOO\number 000000 OOOOOOOOOOOOO
0000000000000 00O000000000080000000OD00O0O0O UnicodeDDODDOOO
gooooobore DOOOO0OO0OO0OOOODOOOOODOO

boboooobooboobooobooboooooooboboooooobooboboooooobooboboon
O0000000ooOoO0o0o0U0ooOoooooooo ¢(\)yoooooUoooooOoOdPythonDOOOO
gobooooboooooboobooobooobobooobooobboobooooobobooobbOooobooo0oo
O000000000O0O0O0ODODOOODOONW goooooooobooooboooboooooboooon
‘\'00000ooooooooooooooooog pythondOO0O0O0O0OOOO*N'00000OO
ooooooooooon

O00O0000U0O0Oooog pythonOD rawstringd D00 0O0O0OOOOOOCCCOr’ 0D00CCDOOO
goooooooO0oO0oOoOoOOoOOOOOOOOOO0OO0OO0OOOOOOOOOODODOOOOrnT OV
O‘n0J002000000000000"" 0D0O0OO0OO0OOO0OOOOOOOOOPythonDOOOOOO
gooOooO0O0O0O0O0OOOrawstringDO0O0O0QOOOOOODODOO

ooo0:

Mastering Regular Expressions] 0 0 0O
Jeffrey FriedD OO'Reilly OO0 00000000000 DOODOOO 2000 PyhonDOOOOOO
00000o0O00oOoO0o0oOoOo00ooOo0oU0ooOoOo0oDOOoOoooOooo

421 O0O0OODOOOOOOO

0000 (U000 RE)OOOOOO0OOOOOOOOOOCOOOOOOOOOOODODOOOOOCOOOO
oboboooobooboobooboooooobooooooboboooOoobobooooobooooon
gbooooboobooooboooooobooooobooboobooooboooooD

ooboobooboooooobooobooooboooobooooobo Ao BObOoooooooooooo
ABOOOOOODOOOOOOOOODODD pO ADODOOOOOOOOOgOD BOOOODOOOODOD
OpgC ABOOODOOOOOOODOOOODOOOODO AODBOOOODOOOODO ADBOD
gbooooobooboobooooboobobooooooboboooooboobooooobobooooon
gooooooboobooooooboboooooooboobooooboDobDobobooooDoboooo
0000000000000 0000000000O FriedlD0000O0OO00OO0OOOOOOOOOOOO
ooooboooono

oboodbouoooboobobobooogboobobobbob0oooboboboobooboobobo
O O http://www.python.org/doc/howto/ gooooOoOoOoOoOoOOODOODOOOOOOOOOO

ooooooooooooooooo0ooooooopooooogo*Ad'a’b0oooo'coooooo
bobooooboboobooboobobooboooboobooooooobooboboooobOoooooon
00000000000000O0%ast ;0000 'last’ oooooooUg@oooooooooooo
REDODO0OODODOD 'O0OD0O0D0O0,000000000000000" 000000 OOoOoon)

‘'0'(’000000O0000000000000000O0ODODOOO00000D000DOOOO00OO
gbobooboboobooboooboobobooooboooog

gooood
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*?,+?,7?7?

{m}

{m, n}

{m, n}?

(0O0O0oO0)oOoooUOooUOoOoUOOOO0U0O0OOUOOU0ODOOUODOOOUDODOOOO
DOTALLOOODOOOOODOOOOOOOOOO0ODODOOOODOOOoOoOoDooOooDo

(000000)ODDODDDODODODDODODOOO0OOOMULTILINEOOODODOOOOOOOOOOOOO
goo

0000000000000000000000000000000 foo ;0 0'foo’ O 'foobar
0000000000000000 foo$,00fo0’ 0000000000000 DOOOOOO
0 O'fool\nfoo2\n'0 foo.$ ;0000000000 foo2’ 000OOD0OOODOOOMULTILINE
00000 fool’ DOODODODODOO

OO0 REDO0OOOU0O RECOOOOOUOOOOUODODOO0ODOOODODOOODOOOODO
O00000@b*,00@0'ab0 0000 ' 000000 00000000000000

000 REDD0OODOOODREDDLIODODOODOODOODODOOOOOODOOOOOO 'ab+,
O0a 000000 O000000000C0O0O0O0000D@ 000000000000

000 REDOO0OUOOO REDOOODD 100000000000DO0OOODOOOOOOON ab?,
OO0 0000ab0OD00ODDDODOO

*'O0'+0000 ‘27 00000000 000 (greedy)d 00000000 OOOOOO
000000000000000000000000000000000 00 RER*> ;00
'<H1>title</H1>’ Oo00O0OO0D0DbO00D000O0D0O0b00000b00<HL> o000
O0ooOO00OoOo™?0000000000000000O (non-greedyp 000 OO OOOO
00000000000000000 000 000000000 OoOOooOO ™, 00000
'<H1> 0000000000

OO00O0REODOmOO0O0DOOOOO0ODODOODOOOOOODOOOOOO0OOO0OO0O0ODOO
O00O0O0OREODODOODOOODODOOOOOR{E} ;00000600 ‘20000000
oooosbobooooooogooon

OO0 REDODDOUOODO REDOmODOOnOOO0OO0ODOOOOODOOOODOOOODOO
0000000000000000000000000R{3,5) ;003000500 ‘a’00
ooooooO0OmOOOO0O0O0ODOOO0O0O0ODOO00DOO  ODODOOOODODOOO0O0ONODOOO
0000000000000000000000%R{4,}b ;0 aaaab 00000 ‘2’000 b
0000000000000 De@b 00O OOOOODODODOODOODODOOOOOOOOO
oooobobOooboobooboooobooooboobooboog

000 REODOODODOOREDMOOONn0O0O0O000000000000O00000O0000
0000000000000000000000000000000000000000000
00600 000 ‘aaaaaa’ 000@{3,5) ;00500 'a’00000000000%{3,5)? |
03000000000000000

gooooooooOOoOoO(* O'?700000COOOOODODODOODOOOOOOO)OOO
gbooobooboooboboob;,ooboobobbobooboon

0000000000000 rawstringd 000000000000 OPythonDOOCOOOOO
gboogobobooooboooboobooboobbooboobooboobooboboonbo
0000000000000 PythonDOOOOOOOOOOOOOOOOOOOOOOOO
go0o0O0OO0OO00U0U00OoOoOoOOCOUOU0UUOUOODDOOCDOOOOOOOOO PythonO
ooooooooooooO0OoooooooooooDooDDOD 20 000000O0ODOOO
0000000000000 0000000D00O00UO0O00000000 rawstringd 000
gooooooboo
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I

0000000000000000000000000000000000000020000
0D-'000000000000000000000000000000000000000
D00O000Makm$] ;0000 ‘2’0'k'0‘M00000‘'$ 0000000000007a-z] |
000000000 O0[a-zA-Z0-9) O0OO0O0OO0OO0OOOOOOOOOOO(@OOO0OO0
O)w O\S 00000000000000000000000000000000 ‘]’0 ‘-’
0D00000000000000000000000000000000000000000
00000000000 ,07T 00000000

obobooooboooboboooobboooooboooooooooooooooooonbog
oooooooooow~oooooOoOoOoOO0o0o0o0oOogoooboboooboooYooooo
‘~000000000000000000s] 0o 0o00ooooooooooo™
oo~ Oo00oobooooooboooogoo

‘" ABOOOOODADOBOUOOOREODODODADOBOOOOOOOOOOOOOOOOOO

(.)

..

(?iLmsux)

(?:...)

0D00000O000 REDOODOOODO |’0000000000O000D0O0O00O000 (0
0D00)00000000000000000000000000000¢'000000 RE
000000000000000000000000000000000000000000
000000000000000000 ADOODOOODOOOOOBOOOOOOOOOOO
00000000000000000BOO0O0OOOO0OOOO0OO0O0O0ODOOOODOOOOOOOOOO
‘1'000000000 (greedy) 000000000000 |’00000000ON ;00
0000000000 ([ ,0000000000000000

0000000000000000000000000000000000000000000
00000000000000000000000000000 \numberD00O0O0ODODO
00000000000000000000000(' 0000000000\ ,0000
\) ,000000000000000000000100 0D O

000000000 (000?27 000000000000) 0200000000000
gboboobooboobobooboobooboooboooobooboobobooboboobooonoo
000000000000 0000((?P<names...) ;0000000000000 OOOOO
goooobooobooobooboboboooooo

(OO0 '0'Lro'md 's’'Ow’'0'x’ 00 10000) 0000000000000 0O0O0
O00o0ooooooooooooooo (redl Orell OreMOreS OreU OreX )
000000oooooo flagooo compile() O0000000OO0OOOOOOOOOOOO
0000000oo0o0ooooooooo

(?x) ,000000000000000000000000000O0O0O0O0O0O00O0
oooooooo0ool10ooooooobo0oooooboOoo0oooOoooDooOooooDon
obooobOooooboobooooooo

gooobooobooboboobooogoobooobooobooooboooobbooboooo
gobooboooboobooooooobooobooooboobooboboboobooonoo
oboocobOoboooobooooooboooobo ooooboon

(?P< name...) gboooboboobgooboboooobooobooboboooboobobonboo

O00O0named D000000O0O0OOOOOOOOOOOOO0O PythonDOOOOOOOO
ooooobooooobooooooooOoobooooboooobooooboooooooboooooo
gboooboooboobobooboooobooboobooboobooooboobooboobobooobooo
000000 d 0000000000000 00000000 1000000000000
goo
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000000000000 (?P<id>[a-zA-Z_]\w*) ,;00000000000000000
00000000000 00000m.group(id) 0000 mend(id) O0O0O0O0O0O
0000000000000 (@MO000 (?P=id) )00000000 (\g<id> 0000)00
00000000000000

(?P=namg OO0 namel 0000000000000 O0DOO0OOOOOOOOOOOOOOOOOOO

(?#..)

(?=..)

(?'..)
(?<=...)
(?<l.)

obooobOobooooobobooobooboooon

OO0 L. ,00000000000000000000000000000000000000
00000000000 (lookahead assertion) 000 0000000 Isaac (?=Asimov)
OO'lsaac ° 0O'Asimov’ 00O0O0O0O0O0OO’lsaac’ OCOOOOOOO

OO0 . ,0J00000000000000000000000000000000O0000 (neg-
ative lookahead assertion)0 0 0 0 O O saac (?!'Asimov) ;00’'lsaac ' 0O'AsimoVv’
Joooooboboooooooo

O0000000000000000000000 L., ,00000000000000000
000 00000000000 (positive lookbehind assertion) 0 0 O O OO (?<=abc)def
OO0‘abcdef 'O 00000D0O0DOO0O0OOODOODODOO 300000DOO0OOOOOOO
goooooooooobooooooobbooobboooooobbboooooa
0000000000000000000000000O0@™be;0 b, 00000000 a*,
0 {3,4} ,0000000000000000000O000O00O000O0O0OO00O00O00O0
0000000000 0DoO000o0o0o0oooooooooooOo0oooOdmatch() OO
OO0 search) ODOOOODOOOOOOO

>>> jmport re

>>> m = re.search((?<=abc)def’, 'abcdef’)
>>> m.group(0)

‘def’

oboooboooooboobooobooooon

>>> m = re.search('(?<=-)\w+’, 'spam-egg’)
>>> m.group(0)
‘egg’

00000000000000 L. ,0000000000000000000000000
00000000 (negative lookbehind assertion)0 00 000000000000 O0O0O0O
gogobboogoboboooobobbuoooobboooobbboooobbooobo
gooobbobbooooobobbobodooubb bbb bbooogo

gooooooo v o000 ooooooooOoOoU0oOoOooooDoDoOOOOOoo
000000000 RED20000000000000D0O00O0N, 000 $ 00000000

\numberJ 0 O0O0O0OQOOOOOOOOODOOOOOOOOOOD 100000O0DOOOOOOOOOO

000+ \1 ,00'the the’ 0000 %5 55 JO0O0O0O0O0O0OO0OO0'the end OO
0000000 (@O00000000000000000) 000000000 oooOoOnO 99
0000000000000 000000000o00o0o000U0DO0D. numberld OOOO
Oo0000O0O0OOOnumberd 300 8000000000000 O0O0O0OOOOOOOO
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0008000 numberd D0 0OOOODOQOOODODOODOODODODOO "D ]1’0ODODOOOO
obooobooboooobooobooo

\A 0000000ooooooooo

\o D00O0D0OO0O0DO00O0OO0O0OO0O0ODO0O0O0OOO0OOODOOO0OOOO0OOODOOODOOOOOOOn
gooboboooobbobboooobobbooobboooobDbboooobbooobo
oooooooooow DO0w O WODOOoooooooooooooooooooooa
0000000000000 O000OUNICODHED LOCALED D DODODOODOOOoDOOoooaon
O00000000000oOoOfN,O0PythonD 0000000000000 O0OOOOOO
OO (backspace)l D OO OOOO

\B 0000000000000 0000O0O0O0O0OOODOODOOOOOO0O0O0O0O0O0O0OO WO
OO0000OD0OO0OO0DODOLOCALED UNICODEIODOODOOOOODOoO

\d 0000000000000000000 [0-9] ,00000000

\D 0000000000000 00000000 M09 ;00000000

\s 00000000000000000000 T \Wn\rfv] ;boo0o0oooo
\S 0000000000000 00000000 T \\in\nfv] gbooobooon

\w LOCALEO UNICODED O OOOOOOOOOOODOOOOOOOOoOoooooooooon
000000000 Ta-zA-Z20-9_] ,000000O00LOCALEDDOOOODOOOODO
09 ] ,000 0000000000000 UO0OO0OOO0OOO0ODOOODOUOOODOOn
00 UNICODEDODOODDOOO0ODO0O0O0O [0-9] ;000 UnicodeDDOOOODOODOOOO
gbooobOoboooooboooobooooon

\W LOCALED UNICODED D0 0000000000000 000000O0NNononononoon
00 [a-zA-Z0-9 ] ,00000000LOCALED00O00O0O0O0OO0OO0 [0-9] ;0000
0000000000000000000000000000000000000 UNICODE
00000000000000 [0-9] ;000 UnicodeDOOOO0O00OO0O0O0000O0O0O
0000000000000000000000

\z 00000000000 O0O0000

PythonD ODDOOOODODOOOOODODOOODOOOODDODO0OOODODODOOOOO0O0OOOOO0O0OO
gooooo

\a \b \f \n
\r \t \v \X
\\

guijooDOoOoOoOooooooOooooooOo0ooooo 1o obbobooooo 8o 300OoOoOO
000 8pUoUoopooOoU0opoooOooUoUoooOo0oUooDoooooDoooooDoo

422 0O000O0O0OvsOO

PythonDOOOOODOOOOO200000000000000000000O0O00OOOOOOOOOO
00000 PerlO0OCCO0000000OODOOOOOCOOOOOUOOOODODOOO search() OO
gboooboboooboobooooboboooobooobooooobobobooDoDbo

121



ocoooow~ooooooboooooooOoooobooooooooooobooooooooo*Y O
oooobooboooooboob MULTILINEDOODOOOODODOODOODODOO*ODO 00O O
boboobooboobooboobooobooboobooooobooboooobooboooooboobooboooon
obooooOboooobopesOO0OODOOO0OOODOODOOOOODOOOOOOODOOOODOO

re.compile("a").match("ba", 1) # od
re.compile("*a").search("ba", 1) # 000 'a8 000000
re.compile("*a").search("\na", 1) # 000 'a8 000000
re.compile("a", re.M).search("\na", 1) # od

re.compile("*a", re.M).search("ba", 1) # OO0 ZWw 0oggd

423 00000 DOOODOO

bobooboboobooboooobooboooobooooooboo

compile ( patterr{, flags])
0oo0b0ooobobooooboobobooooboo0oobOoooooDoOobooDbooboboooo
match() O search) 000000000 00DOOOODOOOODOODO

O00O00Oflags0 000000000000 OOOOOOOOOU0O0OOOOUODOODOOOOOD
OR(| OO00)UOOOODOODODOOOOOODODODOUO

googo

prog = re.compile(pat)
result = prog.match(str)

go

result = re.match(pat, str)

O00000O0OOOcompile() OOOOOOOOOOOOOOOOOOOOCOCOODOOOOOOO
ooooboooogoo

I

IGNORECASE
0000000000000000000000000 [A-Z] ,0000000000000000
oboooOooboooooboobooobooboooobooon

L

LOCALE
\Ww,0 \WWO \b, 000 \B,00000000000000000

M

MULTILINE
00000D0O000oooOo ™~ 0000000000000 000 (OoOooOO0)oooooDOoOo
o0oo0oooO0o0'$0000000O00DO00O00(CObOOO0)bO0OOOOOOODOOOD
oooo~ 000000000 0000000¢$ 00000000000 000000O00000
O@oooooO)ODooooooo

S

DOTALL

oooo . ooooooooooboo0obooooooooooooooooooboogoo:..
obooooooboooooobooood
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u

UNICODE
\w,0 \WO \b, 000 \B;00Unicode0 000000000000000OODO 200000000
gooo

X

VERBOSE
uobooboooboboooboobooboobooboobooooobooobooOooooooo
goooboboooboboooobooooboobooooobobooooboobooooboboooon
oooooooooo0ooooooooooooooooooooooooooooo #0000
gooobooo‘'#000000000DO0DOOOOODODOOO

search ( pattern, string[, flags])
stringD 00000000000 patternD 0000000000000 OOO00OOO MatchObject
0000000000000 000000000DO00O00DO0DO00000000DOO0OOdNoned
gooooboooboooooobooboooobooboobboobooboboooo
aoo

match ( pattern, string[, flags])
OO0 sting0 000 000000000000 pattern000000O0OOO0OO MatchObject O
00000000 DO00D0O00O0D00000bO0DO00oO0DO000d NoneOOOOoOOoOOoOODOO
gooooooooobooooobouooooo

O0:00sting00000000000000DO0DODDOO0O0000OO search() OOOOOOOO
split (pattern,string{,maxsplit: 0])

stringd 0 pattern0 00 0000000000000 O0O0O0O0OOO patternD0 000000000

000000000000 00o0o0o0000oooo00oooooo00o00dmaxsplit ddOd

0000000 maxsplitD OO0 O0O0O0OO0O0O000O0OO0O000ODOOO0O0O0OOO00ODOOOOO0

(OOODO0O0O0UOOoOoOoOO0o0 Pythonl 5100000 OmaxsplitD 0000 O0O0O0O0O0OOOOOO

O00000000000ODODODOO0O0O)

>>> re.split(\W+', 'Words, words, words.’)
[Words’, 'words’, 'words’, "]

>>> re.split((\W+)", 'Words, words, words.")
[Words’, ’, ', 'words’, ’, ', 'words’, ", "]
>>> re.split(\W+’, 'Words, words, words.’, 1)
['Words’, 'words, words.]

00000000 regsub.split() O regsub.splitx() ocoooooooooooDoooooo

findall  ( pattern, string
string0 0O pattern0 000 000000000000 OOOO0OOO00OOOOODODODOOOODO 10
000000000000 000000C000000O0O0D0O0oUOoO0OD 100000 o0OOo
0000000000000 0000000000O0DO00O00O0O00O0O0O0OOO 15200000
gogoooo

finditer  ( pattern, string
stringd0 0 REpattern0 0 0000000000000 O0O0OOOOOOOOOOOOOOOOO0N
go0O0o0o0d0obOOoOo0o0booOOoobOo0obbOoOoOOooobOoobOOoobobooooboooooo 2.2
gogoobobobooogo

sub ( pattern, repl, strin@, count])
stringD 00 pattern0 00 0000000000000 OCOOCOOOO replD00COOOOOOO
O000000000o000oo0ooooogdosting000000oooOreplD0OOOOO
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oobOoobooooooobooboobooOoobooOoobooOoobooooooooboooobooobooOoon

0000000000 0'WW'00000000000000'ry’'0000000DOODOO0OODOO
OO0 '00000000000000o0o0ooOoooOs’' 00000000 (backreference)
oooo0obooooobOebOO0OOO0DOOOODODOOOOODOODDOO

>>> re.sub(rdefis+([a-zA-Z_][a-zA-Z_0-9]*)\s*\(\s*\):’,
r'static PyObject*\npy_\1(void)\n{,

'def myfunc():)

‘static PyObject*\npy_myfunc(void)\n{’

OO0 repl00000O0COCOOODODO patternD 0000000000 OOO0OCOCOOOOOOOO
obooobobooooobooooooboboboooboboooobooobooo

>>> def dashrepl(matchobj):
if matchobj.group(0) == '-": return
else: return '~
>>> re.sub(’-{1,2}, dashrepl, 'pro----gram-files’)
‘pro--gram files’

O0o0o0o0oobobooODOD REDOOOODOOO0O0000000000000ODDODODO0OREDO
00000000000 oOo0o0oo0ooU0ooOoooooooooooogtsub((?ib+,
"x", "bbbb BBBB") 'O 'x xX 0O0O0OO0OO

J00doOo0countD0D00000O0OD0OODOOO0OO0OO0OOOOOOOcountDODO00O0O0OOOO
0000000000000 booobDbOoooboOoboooo
0000000000000 00000000000O0O0oODDODOODOOO'sub(x*, '™,

‘abc’) ' 0O -a-b-c-’ oooooo

0000000000000 00000000 ‘\g<name>' 00 (?P<name>...) 000000
0000ooooDboooO0oO'name OOO0O0O0O0OO0O0ODODOODOOOOOOODODODOODODOOOO
“\g<number> ' 000000000000 O0OOODOOOOOO "g<2>'0'2’'000000000
\g<2>0'0 000000000000 00D00OO000O '\20'000000 20000000000
000do0d0odoodo 20000000 0000000000000 DLD0ODODOD0O0DOOODOd
O\g<0>'0O0OREOOOU0OOOOUOOOOOOOOOOOOO

subn ( pattern, repl, strin&, count])
sub() 00000000 DOOOO0D0O0O (new_stringl number_of subs madél 0 0000

escape ( string)
O00000ooooooooooooooo stingD000000000000DO0ODOOOO0
000000000000 oO0O00oooO00oOoO0o0ooOo0DoooOo0oOoOoOoo

exceptionerror
0000D0DoO0o00oooo0ooo0oO00oooo00oooo0ooOoO (obooooooooooon
00000oo)Yooooooo0ooo00oDooo0oDoOo00o0ooo0o0DooooDoOooooOog
gooooooboooooooboodoooobo bbb ooooooboooa

424 O00DOOO0OO0OOOOO

gboboobOoboooobooobooboboooobooooboobooooobooon

match (string[, pos[, endpoa])
OO0 stingD 000 00000000O00000D00000O00000DO0O00 MatchObject OO
OooooDbooooboooooobooooooooobo0o0ooooDONone0oonoooODOOOO
000000000000000000000
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O0: 000000 sring0D 000000000 OO0OO00000 search() OOOOOOOO

0000002000000 pesD0000O0DODOOOOOODOOOOOOOOODOODOOOOO
gooooopOoOoOoOODOOOOOO0ODDOOOOOOO0OODOOOODOOODOODODOOOMw
uoboobbooooboooboobooboooooobobooooooooboobooboooon
gooobooooboooobooooon

0000000000 endpos D00 OO0OOO0OOODOOOOOOUOOODOOODOOOOOOO
000 endpos0 00000000 DOO0OODOODO posU0 endpos- 1 OO0 OOOOOOO
0000000000000 endpod] posU 000000000 OO0ODOOOOOODOOODOOOO
OO0000wxO0OOOODODOOO0O00O0O0000000O000O0drx.match( string, 0, 50) O
rx.match( string:50], 0) 00000000000
search (string[, pos[, endpog])

stingD 00 0000000000000 000000000ODOO0000O MatchObject OOO0O
000o0o0oobOooooooboo0ooooboo0oobo0oooooOONonedd0oooon
gooobbbobooooobbbbooooubobobooooooobbbooog

00000 pos endpod] 000 O0O0Omatch() DOODO0DODOOOODOOOOODOOOO
split (string[, maxsplit = 0])
split() goooooboboooooooobobobboooooo
findall (' string)
findall() gobooooooobooooooboooooooa
finditer  ('string)
finditer() o0ooodooooboooooobouooooood
sub ( repl, string{, count = 0])
sub() DOODODOUOOODOOOODODODOODOOOOO
subn ( repl, string{, count = 0])
subn() 0000 OO0DOOOOOODOOOOODOOOOOOO
flags
flagsOODOORECOODOOCOOOOOOOOOOODOOOODOOO fagsbOO0O0OOoOOoOoOoOOnQ
oooad
groupindex
(?P<id>),0000000000C000C0COO0OCOOO0OOOOOOODOOOOOOOOOOOOOn
doooodooooobooooooboooooobooooad

pattern
REDDOOOOOOOOOODOOODOODOOOODOOOOODOO

4.2.5 MatchObject0D 00000

MatchObject O0O0UOOO0O00O0OO0O0OO0OOOOO0OOOOOOOOOO
expand ( templatg
O0000DO0O0oO0OOD templated Osub() OOODOOOOODODOOOOOODOOOOOOOOOOO
O0000000O0W' 0000000000000 00O00000000000O0O (\1'012)
0000000000 ((\g<1>'0 ‘\g<name>") D00 O0O0OO0OO0O0OO0OO0OOOOOODODODOOOOOO
group ([groupl,...])
0000010000000 bO000o0o0000ooDobOo0oooooooooooooooooa
oo b oo oo oooooooo
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groupl0 00000000000 (D000000000000000)000 groupNOOOOOO
000000000000000000000000000000000 [1.99 00000000
00000000000000000000000000000000000000000000
000000000000000000000000O0OIndexError 000000000000
00000000000000000000000000000000000 NoneOOOOODO
000000000000000000000000000000000000000000

0000000 (?P<name-...) ;000000000000 OgroupNOO0O0OOOOOOOOO
uobooobooboooooboooboobboooboobobooooooboobooboooon
O000O000O0OO0OO0OOOOOOOIndexError  OOOOOOOOO

oooobooog

m = re.match(r"(?P<int>\d+)\.(\d*)", '3.14’)

O000000000000000m.group(l) O m.group(int’) oooo0'3 oooood
0 m.group(2) 0O '14 00O
groups ([default])

l000000000000000000000000000000000000000000080O
O000000000000O0defaut0 000000000000 O0O0O0OOOOOOOOOOCOO
0000000000 NoneOOO(@OOOOOOOOOOOOO Pythonl5JOOOOOOOO
0000000000000 00oO0000ooO0o00oooO0o0o0oooOoo0oo@s1000)00
0000000000000000000000000000000000)

groupdict ([default])
0000 0000000000000 oooboooDboobDoboon
O0defautC 0000000000000 0ODOO00OO0OO00OOO0OOOOODOOOO0OOOOOO None
agog

start ([group])

end ( [group])
goup bbb bboddoogoobobboooooobobgroupi bbb
O(@DoO000o000DoooooooooooooOgroupd 0000000000 O0OODOOO
O0000-1 000000000000 000 mODODODOO0000000000O00O00 gooooad
0000 900000000000 (mgroup( g 0O0D0000O0)O0

m.string[m.start(g):m.end(g)]

00000 group0 000000000000 OmM.start( group O m.end( group 000000
O000000000000000 m = re.search(’b(c?)’, 'cha’) 000 O Om.start(0)

O 100 mend(0) O 20000 m.start(1) O mend(l) O0OO0OO0O 20000 mstart(2)

O IndexError 000000000

span ( [group])
MatchObject mOO0OOO000 2-000 (mstart( group O mend( group) 00000000
group0 00000 O0O0DOODODDOD (-1, -1) DOO0O0O group0000000O0OODOO

pos
RegexObject 0O search() O0OOO match() OOOOO0OOO0O posCO0O0OOOOO REO
gooobodooooboboooooboooooooobooon

endpos

RegexObject 0O search() OO0O0O match() OO0OO0OOO0O0O0O endpodd 0000000 RE

126



oboooboobooobooboooooboooooboooboocooooo

lastindex
gooo0oooooooooooobooooooooooooo oo oooooooo
00 NoneO OGO

lastgroup
000000000000 000000000000000000000000o0oO00000oQ
00000oD0OoO0oOoOodnO NoneO OO

re
OO match() OOOO search() O0OOOOO0OO MatchObject COOOOO0OOOOOOOOO
oooooboooogo

string
match() 00O0O0O search() O000O0O0OO0OOOO

426 0O

scanf() OOOOOOOOO

PythonDOOOOOOOOscanf) OO0OOO0OO0OOOOOOOOOO0OOOOOSscanf() COOOOOO
00000000000 0O0OD0O0O0000DO0000000oDoOOoOUDOODODDOscanf() OOOOOO
gboooooboooboobooooboboooooboo

scanf) O0OOO |O00O0OO

%cC (.j

%5c (.{5} ]

%d T-+]2\d+

%e %E %f, %g T-+12(\d+(\\d*)?[\d*\.\d+) ([eE][-+]?\d+)? ]
%i T-+]?(O[xX][\dA-Fa-f]+|0[0-7]*\d+) |

%0 ©[0-7]* ]

%s \S+ |

%uU \d+ |

%x %X O[xX]\dA-Fa-f]+ ]

/usr/sbin/sendmail - O errors, 4 warnings

gbooooboobooboboobooboobooboo

%s - %d errors, %d warnings

O00OOscanf) OOOOOOOOOOOOOOCOOOOOOOOOOO

(\S+) - (\d+) errors, (\d+) warnings

oooooo

O0000000000ooooo0COo0OO000OuoooonOmaximum recursion limit ex-
ceeded( OO0 UJUIODODODOODOOD) D0ODODDODOODOUOO RuntmeError0 0000000 DOCOO0OO
googoobood
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>>> jmport re
>>> s = "Begin" + 1000 * 'a very long string’ + 'end’
>>> re.match('Begin (\w| )*? end’, s).end()
Traceback (most recent call last):

File "<stdin>", line 1, in ?

File "/usr/local/lib/python2.3/sre.py", line 132, in match

return _compile(pattern, flags).match(string)

RuntimeError: maximum recursion limit exceeded

gboooboobooobOoboooobooooboboooooono

Python2.30 000000000000 *,0000000000000000000000O00O00O0
00000000000 Begin [a-zA-Z0-9_ ]*?end jbobooobgboobobboobobobaa
gooobdooboobooooboobooboobuoobooobobbobooboooboo

43 struct —0O000O0O0O0OODOOOOOODODOOOOOOOOO
god

gooooooOoO pythonDOO PythonD OOOOOOOOOOOOOO COOOOOOOOOOOO
0000000000000 00000CU0000OODO0o0O0O PythonDODODDODOODODOOOOO
ubobooboobooboobooooboobobo booooooooboobooooboooboon
boboooboooobobooobOoboooobobooobooboooonbon

oboobooooboobooooobooooogon:

exceptionerror
gogooboobbooooobobb,boooooobbbbooouooboboobo

pack ( fmt, v1,v2,..)
Ovly v2 ... 000000000000 DOOOO0OOOCDOOODOOOODOOODOOODOOO0
000o0oobobo0ooooobobobboooooboboboboooooo

unpack ( fmt, string
(o000 pack( fmt, ...) 00OD0O0ODOO0)D0OOO0OOOO0DOOOOOOOODOOOODOOOOO
doodoooooooooooooooooobboooooboooobobooooooono
0000000000000 0000000ooo0ooo0oo0oo (len( string) O calesize( fmi)
Oo0ooooooooooo)o

calcsize (fmt)
0000oDoo000ooo0ooooo0oooDoo0(@MoOoO00ooDooOooooO)0oooOoo

00000000 (formatcharactel) 000000000000 ;CO PythonDOOODODODOOOOO
O000ooO0o0oU0ooooooooooooO:
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goooog (cood Python gd
‘X’ pad byte no value
‘c’ char 0010000
‘b’ signed char 000 (integer)
‘B unsigned char ooo
‘h’ short ooo
‘H unsigned short ooo
i’ int goo
1’ unsigned int longd0 OO
‘1’ long ooo
‘L unsigned long longO OO
‘q’ long long longO OO (1)
‘Q unsigned long long long0 00O Q)
‘f float googooo
‘d’ double gooooo
‘s’ char(] ooo
‘p’ charl] ood
‘P void * goo

oooo:

(1) 00000000 ‘g 000 'QUO0000000000 COOO0O0O0O0 CO long long O OWindows
00 _int64 000O0O0OO0OO0OO0OO0OCOCOOCOCOOCOOOOOO0O000000000000000C0
0000000000000 O00

2200000000000

0000000000000 0O000O0O00O0O (coun)DO0ODO0OO0OODOOOOODODOOOOOODOO
oooooO0 4 O’hhhh OOOOOOOOOO

obooobooooboooobooboobOO;countU00o0ooooooOoooOoOOoboOoooOon
oooooo

oobooobod ‘s'OdbcountD 00000000 DO0OOOODODOOODOOODOODOODOOO
oooo0ooooooooo,0oo0oo0’1oe O 10000000000C0CCO0O0O00O00 "10s” O 100
o0oo0ooooooOD 10 0000b0b00o00oooooobooooooooooobooobobooooooo
000000000000 ooooooooooOoOOoO00DoOoooooooooOooOogoe oo
O0000O0O0OD0ODODOO0OO0OO0)'0s 0l10000000000000

00000000 ‘p' 0 "Pascall 00O (pascal string)D 00 00000Pasca0 0000000000
0000000000000 000O0O0Ccount0 0000000000000 OODOO0ODOOOOODOO
00000000 1000000000000 25500000000000000000000O00O0OO
O0000000000000pack() OOO0OD0O PascalDO00OO0OO00OO0O (count-100000)
000000 count-10000000000000000 count-1000000000000 countC OO
0000000000000 0000000O00DOuwnpack() OOOOOOOOOOOD ‘pOOOOOO
countO 00 000000000000 0UOODOOO0O0OOO0OODO 25500000000000000O0
goooooo

00000000 ‘I'0'L’'0 ' 000 ‘'QO0O0D0D0D00O0O0O Pythonlongd DO OO

00000000 'POOOOOOOOO PythonDOODOODO long0 00000 O0OODDDODODOODO
PythonD OO OOOOOOOOOOOOOOOOOOOOOOOODODOOOOOOOONULLEOOOOO
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OO0 PythonDOUOO OO0U0OU0O00O0O0OCOCOCOOOO0O0O0O0O0OOOOOOOOOODOOPYthonD OO
000 longD 000000000000 0000O00O0O00O0OO AlphaO00 MerceddOOOODO 64 bit
0000000000000 000000000000O00O PythonlongdOOOOODOOOOOODOO
O0;32hit00000000000O0D0DODOOOOO PythonDOOOOOOOQOO

go0oO00o0OO0OoOCcUO00000oOoOoOooOoOoOO (natve)DOOOOODOOOOOO (byte orderd O
0000000000000 (aignment)D 0000000000000 0OQOOOODODOOOOOOOOO
0000 (@O0 copoUuooooUoooooooo)o

gbobooboobooobooboboooobobooooooboooooobobooooobooboon
boooboboooboobobooboobooooobooooboooon:

ugb (gooooa ooboobooobooboooo
‘@ |0O0O0OOo gooao

‘=" | 00O0oo oo

‘< |0D0O0oooooo oo

> | O0oOoogooooon oo

‘" | 000000000000 ((0oO0oUboooog) | oo

gooooOoO0O0O0O0OO0OODOOOO0OO0OO0OO00000000'@UUOO0OO0O0O0O0O0On

bgbobogbobobobooobobobobooooboboboboboooboobobooa
O000OMotorola0 00 SunO0 000000000000 0O0OOOO;IntelD00 DECODODODOOOOO
obooobooooooon

0000000000 0O0O0O0O00000O coooooosizeof ODOOOODODOODODOOOOO
obooobOobooboobobooobOoboooooboboooboOobooooDbon

goooobooooboooboobbooboooob:- oo oooobboooobooon
O00000 (OoUoooooooooopoooooo);short O 200000;int Olong O 400
OOO;long long (WindowsOO _int64 YO 800000;float 0O double OOO 32-bitO0O00O
64-bit0 IEEED O ODOODOOOO

‘@0 '='000000000000:00000000000000000000000000O00O00
gboocoboobooooboobooboobobooooo

‘ooobooboooobooobooooooooobOoobOoobDOoLobOOobobOoLobOobObOOoOoLoDo
gbooobooboobooboooooooo

ooo0o0000ooom@Euoooooooooooog)booooooooooooDooOoOooOogoo
O;'< 000 >000o000o0oooooooogooo

‘POOOCOOOODOOOOOO0O0O0O0O0O0O0O0OOO0O0OOOCODO (bOooODODOODODOOOOO
00ooo000000'@Ui000000000oO0O0000000000oO)D =" 000000000
bobooboobooobooboobooooboobooooooboboooobooboooooboobooooon
OOO0OstructD000OO0O00O0DOOOO0ODOOOOOOODOOOODOOOODOOOO'POODOOOOD
oooon

000000000 (o0ooooO00000ooOO0O0000COOOO00O0OUOOoOOOoOoo
oooooooooOoOoOoOooOo0):
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>>> from struct import *

>>> pack(hhl’, 1, 2, 3)
"\x00\x01\x00\x02\x00\x00\x00\x03’

>>> unpack(’hhr’, "\x00\x01\x00\x02\x00\x00\x00\x03")
1, 2, 3)

>>> calcsize('hhl’)

8

ubd:boboogbooboboobooboboobobboobuoobobibdibleounttddg
0000000000000000000000000O0OO000 'lhor OO0 long0O 400000
oooooooooooOoooboo0oooobOoO0 20000000000 0000O0DODOOO0OOOO0OO
oobooooboobooooooboooobooobooobobo;ooboobbooboooooboOooboooDbn
ugbooboooooobogbbooboabod

goog:

array 00000 (5.110):
00000000000 0oo0o0oooooooo

xdrib  DOO0O00 (12.170):
XDROOOOOOOODOODOOOODO

4.4 difflib —ooogoobooon

2100000000000

classSequenceMatcher

goodbobooobooobbooboubobouoobooboboubobooooboobooon
OO00000000O0O0O00OD0O0O000D0OD0DODOO19800 0000000000 Ratcliff Obershelp
0o0odoooooboooooooooboo “o0oooooobo0ooooooo"boooooon
O0000ooooooooooOcunk 0000000000000 OOO0OOOOOOO Ratcliff
O Obersheld OOOOOCOO0OO junkOOODOODMOOODO0OO0ODO0ODODOOOOOOODOOOO
o000 booobobOoooboooo
oo booooob oo oo b uooooooboao

O0000: 0000 Ratcliff-Obershel@ 0000000000 3000000000 200000
00 SequenceMatcher 00 000000000000 OOOO 400000000000000
ubooobooooboooobooboobooooboooo@moooobooboooboobooon
oooood

classDiffer
gdboddooouooobooobooooboooboobooboooboOoobooobooon
Differ 0 0 00O SequenceMatcher 0000000000 O0OO0OOOOO0OO0ODOOOOOODOOOOO
Oooodoooodooooooooo

Differ OOOCOOOOOOOOOO200000000000000O

goo (00

- OoooDb 10000000

+ OooobD 20000000

T gooobobooonog

7 ubobooboooobobooooooo

?'’000000OOoo000oOooOoood0oooDoo0fooUgoboDoOooO0oooDobogoo
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ooboobooooooOooobooobooobooooboooooooooooboooobooobooon
ooooboog

context_diff (a, b[ fromfile[, tofile [ fromfiledat({, tofiledate[, n [ Iineterm] ] ] ] ]] )

al b(OOOOODO)ODOO0OOOOO0(@OOOOOOODOOOOOOOOO)OOdIfOCOOO
oooooooooo

ooboobooboooboooboobooobooboobboobooboobooooooon
oo0oOo0O/0000C00O00000o0oOo0O0o000o0oUooOoOO0o0oODOoUO nUUoOoooo
oooooo 3000

ooo00oooogdiftoooc (»+ 0 -- 0000)000000000000000000000
0000000000000000000 Ofile.readlines() gbobooobobooooobo
file.writelines() gbboobOooooooobooobooboobooboobooboooooon
O000O0O0O0OD0OOODOOOO linetermO0 00 ™ OOOOOOOOO

diff 00 00000000000000000000000000000000000O000OO0oOOn
fromfiled tofiled fromfiledaté] tofiledateD 0 0 0 00000000000 O OO Odtime.ctime()
o000 booooobooooooooooon

‘Tools/scripts/difft,py OO0 OO0 O00OO000O0O0O0OOOOOO0OODOOO0OOO0OOO0O0OOO0ODOOOOn
gooo

2300000000000

get close_matches  (word, possibilitie@, n[, cutoff] ])

ndiff

gooOoOoOoQOQOOOOCOOOOOOOdOOwodOOOOOOOOOOOOOOOOOOODRDDOO
00000000000 possibilitesd worddOOOO0O0OO00O0O0O0O0OOOCOOOOOOOOOO
gooo

oooooooOdndO0oDOOOO0ODO30O000DOOOO00ODODOO0OUOODOONnDODOOOO
gooobgooogn

00000000 cutoff00000OOODO 0.6000[0,1]00000 flobatDOOODODODOOOO
O00000OwordOOO0OOOOOOOOOOOOODOOOOOO

ugboobo@moboobonoobobooboobobbooboobobboboobobobo
oboooboooobooboooobobooo

>>> get_close_matches('appel’, ['ape’, 'apple’, 'peach’, 'puppy’l)
[apple’, 'ape’]

>>> import keyword

>>> get_close_matches('wheel’, keyword.kwlist)

['while’]

>>> get_close_matches('apple’, keyword.kwlist)
1

>>> get_close_matches('accept’, keyword.kwlist)
['except’]

(a,b[,linejunl{,charjunk]])
a0 bOOOODOODODOOODOODOODIffer 0OO0O0OO0O0O0O0OO0O0O0DOO0O0OO0OODOOOOO
oooooooo

00000000000 linejunkO charjunkC Ofiter 000000000000 OOOOOOOO
goooom

linejunk stringD0 0000000000 OO0OOCOO0OC0OO unkOOOODOOOO tue0O0O00OO
O0C tueD000O0O0OOPython2.3 000000000 ONonel 0 O0O0OOOOCOCOCODOOO
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O00C0CO0O0O0O0O0ODO IS_LINELJUNK() OOOO0O0OODOOOCOUO0OOOoOOOoOoOOoOooooo'#0
0000000000000 000000000000000000PYthon2300000000
SequenceMatcher 000000000 OO0OOOOOOOOOODOOOOOOODOOOOOOO
Oo0o00o00oooOo0oOoo0 23000o0o00oooooooooooooo

charjunk OO 1 0000C0CO0OO0OO0OOOO0OOOOOOOOOOOOOOOOOOOOO
IS_ CHARACTER_ JUNK()O O OOOOUOOOOOOOOQOUOOOOOOOOODOOUOOOOODoOO
oooobooooobooboooboobooobooDboon

‘Tools/scripts/ndiffpy’ OO0 0000000000000 O0DOO0O0OO0O0O00OO0O0DO0OO0O0O00O00

>>> diff = ndiff(one\ntwo\nthree\n’.splitlines(1),
‘ore\ntree\nemu\n’.splitlines(1))
>>> print ”.join(diff),
- one

2 A
+ ore
2 A
two
three
tree
emu

+ o+ 0

restore ( sequence, whigh
O0o000000000000O0O0O0DODODOOO

00000 sequencél Differ.compare() 00 O ndiff() oooodooooooooo 100
02000 whichDOOOODOOODOOODODODOODODOODODOODOODODOOOODOOOOO
ooo

g:

>>> diff = ndiff(one\ntwo\nthree\n’.splitlines(1),
‘ore\ntree\nemu\n’.splitlines(1))
>>> diff = list(diffy # materialize the generated delta into a list
>>> print ”.join(restore(diff, 1)),

one

two

three

>>> print ".join(restore(diff, 2)),

ore

tree

emu

unified_diff  (a, bf, fromfild], tofile [, fromfiledat§, tofiledatd, n[, lineterm] ]]]]] )
al b(OOOOOOOO)ODOOOOdiffO unifedD0DDOO0OD0O0 (DO0OO0OO0ODOODOOOOOOO)
000000

unifiedD0 000000000000 OOOOOOOOODOOOOOOOOOODOOOOO(@oa/
go0o0O0OO0O0O0OO0OO0O000O0O0)00O0O00O0oO0oO0oOoOoOoOoCoOoOOoOooOoOoOoOoOooOoooo
oooooooo0oonOOOO0OO0OOOOODOD 3000

OoopDoooOodiff00dn (- 0D+++0@@0O000)00000000000000O0000O0
0000000000000 OUOfie.readlines() goooouooooboooboboooao
file.writelines() goooooooooo

0000000000000 0000000000O0DODO0O00O0OOO0O0O0O0dlinetermooo ™
goooboooao
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dff 00 0000000000000000000000000000000000oooOooooon
fromfiled tofiled fromfiledaté] tofiledateD O 0 0 00000000000 O OO O dtime.ctime()
000000000000000 0000000000000000000000000

“Tools/scripts/diffpy 0 0 0000000000000 00000000000000000000
2300000000000

IS_LINE_JUNK ( line)
000000000 tueD000000 lined0 0000004 00000000000000000

0000000000000 Ondiff() 000 linkunkOOODOOOOOOOOO0OOO0Ondiff()
O linejunkd Python2.3J 0000000

IS_CHARACTER_JUNKch)
0000000000 tued 0000000 ¢chO00OOOOO0D00000000000000000
000000000000000O0ndiff) 000 chajunkdO0OO0OO00OO00OO00OO0OO0OOOO0O

oooo:
Pattern Matching: The Gestalt ApproachC O 0 000 O000: 00000000

(http://www.ddj.com/documents/s=1103/ddj8807c/ )
John W. Ratcliffd D.E. Metzenef] 00O 0D0D0O0O0O0O0O0O0OO0O0OOOOODO Dr. Dobb’s Journal1988
O700oOOonO

4.4.1 SequenceMatcherO OO O OO

TheSequenceMatcher O OO00O0O0OO00OO0O0OOOOOOOOOODOOOOOO:

classSequenceMatcher ( [isjunk[, a[, b]]] )
00000000 isjunk0@MO000000 NoneO OO sequenc& JO0O0O0O0O00O00O00O0O0
true0 000000000 %unk’ 000000000000000O0O0O0DDDODOOO000OOODO
00000bO NonedOOOOOODOOlambda x: 0 ;0000000000000000000
oobouboboooodooboooobooboogoodgoogoooooboobogboogon
uoboobooboobooood

lambda x: x in " \t"

00000000 a0 bOO0O0O0OCOOOOOOOOOOOOOOOOOOODOOODOOOOOOO
ooooboooobooboon

SequenceMatcher 0O O000O00O0OOOOODOOOOOOOO
set_seqs (a, b
00000 2000000000000

SequenceMatcher 0000000 20000000000000000000000000OOOO
0000000000000 000000000000D0O00 set.seq2() OOOOOOOOOOO
000000000000 0000000000000D00 set_.seq() OOOOODOO
set_seql (a)

0000000000000 odooooDoOoDoO 2000000000000 0O000
set_seq2 (b)

00000 200000000000000000DO0000000DOO0DOOOO0ODOOOOODOODOO0
find_longest_match (‘alo, ahi, blo, bh)

alalo:ahi] O b[blo: bh]j OO0D00000O0O0O0D0O0O0O0OO0O
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isjunk0 000000 None OO O get_longest_match() Oali:i+kl O b[j: j+kl oOOOO
oo0 (i, j, K OODODDODDOOODO alo <= i <= itk <= ahiO0O blo <= j <= j+k <= bhi
oooooo(r, j, kyDoooooooooooopooOk>=k, i<=i>Qdi=1, <=
j00000000000000000000L00O0000O00DDab0000UOOOOOOOO
00000000 a0000000D00O00D0ODOOObLODOODODOODOODODOOOOOO

>>> s = SequenceMatcher(None, " abcd"”, "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
O, 4, 5)

O0isjunk0 00000000000 0QOOO0OOOOODOOO0OOOOOODOOOOOOOOOO
OjunkO0O00O00O000O0O0OOOOOOOODOOOOOOOOOOOOOOOCOCOOODOODOOODO
OO0 junkODODODODODOOOOOOOOOOOOODODOOOOODOOOODODDODODOOOOODOO
0000000000000 0000 junkOOO junkOOOOOOODOOO

000000000000000000 unkDOOODOOOO0OO0OO000" abed 02000000
0000 abcd OO0OO0OOOOOOOOOOOOCOOOOO'Abed OOOOOOOOOOOO
200000C0Oo0o0O0O0Obabed ODOODOOOODO

>>> s = SequenceMatcher(lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match(0, 5, 0, 9)
(1, o, 4)

O0000O0O0O0OD0OOOOOOO(alo, blo,b 0) ODOOOOO

get_matching_blocks 0
000000000000 DO00DO00DODOO000O000DOO000Oo30b0b0000o0oOo0oDoOoa
0000000 (i, j, N 00000000000 Oai:i+n == b[j:j+n] DO0O0O0ODOOODO
0030000 i0jooo0ooooooooo

00000O00O0O0000(en( a), len( b), 0) OO0ODO0O0000O00O0O0nN==000000
0000000

>>> s = SequenceMatcher(None, "abxcd", "abcd")
>>> s.get_matching_blocks()
[(0, 0, 2), (3, 2, 2), (5, 4, 0)]
get_opcodes ()
al bO0OODOO0OD0O0OO0O00DOO0S500000000000000000000 (tag, i1, i2,
j1, 20 00000000000000D00000D00i# ==j1==00000110000000
0000i20000000000 1000 20000000000

tagU OO0 OoonOoooboobooboobodada

O 0o

'replace’ alil:i2) O bl jL:j2l DODOOOODOO

‘delete’ alil:i2l 00000DD00000j1 == j2000

'insert’ b[j1:j2] D a [il:il]] OODODODOOOOODO i1 == 20000
‘'equal’ a[il:i2] == p[jl:j2] (COOOOOOOO)
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>>> g = "qgabxcd"
>>> p = "abycdf"
>>> s = SequenceMatcher(None, a, b)
>>> for tag, il, i2, j1, j2 in s.get_opcodes():
print ("%7s a[%d:%d] (%s) b[%d:%d] (%s)" %

(tag, i1, i2, afil:i2], j1, j2, b[j1:j2]))
delete a[0:1] (q) b[0:0] ()

equal a[l1:3] (ab) b[0:2] (ab)
replace a[3:4] (x) b[2:3] (y)

equal a[4:6] (cd) b[3:5] (cd)

insert a[6:6] () b[5:6] (f)

get_grouped_opcodes  ( [n])

ratio

Ubnboboabodgbooboobobbobbooboobooboobooboon

O00000D0DDget_opcodes() googboooboboobbooobooboobooboooo
uboobdooooobooboooboobooobooboon

00000 get opcodes() OCOOODOOOOODOOO
2300000000000

0

[0,1]00000000O0O0ODOOODODODODDDODDODODOOOOOOOOOD
TO200000000000000000C0O0O0O000O0OMOOOOOO0OOOCOOOOGOO
200M/TOO0000000000000000000COOOOOOO0O 1o0000DODOOOOOO
OoO0ooo0.0 ocoOoood

0000000 get_matching_blocks() 000 get_opcodes() opoDoooooooDoo
0000000000000 00000000oO0oOoooooOoOoOO0 quick_ratio() oooo
real_quick_ratio() oooooooooooooooog

quick_ratio 0

ratio() gboabodaouooboooboobuooobaobbobon

0000000 ratio() gboooboobgoooooooboboobobobooboboobon
goo

real_quick_ratio 0

ratio)000000O0O0OOOOODODOODOOOOO

OD0000O0Oratio) OO0O0OC0CODO0O0OCOOOO0OCOO0OOOO0O0O0O0O0COOratio) O
quick_ratio() 00000000000

00000000 0o0oodoo 30000000000 oDoooDooD0ooooooooooa
O 0O O O quick_ratio() O real_quick_ratio() 0000 ratio() oooooooooooo

>>> s = SequenceMatcher(None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

4.4.2 SequenceMatcher O O

o000 2000000000000 000 k" COOOO
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>>> s = SequenceMatcher(lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio() 0o[0,1100000000000000000000D0O0000000DOAOratio() go
ooe6000000DDOOOODOOOODOOOODDOOOD

>>> print round(s.ratio(), 3)
0.866

0000000000000000000000000000 get_matching_blocks() o000
oooo

>>> for block in s.get_matching_blocks():
print "a[%d] and b[%d] match for %d elements" % block
al0] and b[0] match for 8 elements
a[8] and b[17] match for 6 elements
a[14] and b[23] match for 15 elements
a[29] and b[38] match for O elements

00:00000000get_matching_blocks() 000000000000000000000
(len( a), len( b), 0) 0DOODO0DO0OOOCOOOOOOOOCOOOODOOOOOOOOOOOOOOO
000000000

0000000000 0000O00020000000000000000get_opcodes() oogd
ooo

>>> for opcode in s.get_opcodes():

. print "%6s a[%d:%d] b[%d:%d]" % opcode
equal a[0:8] b[0:8]

insert a[8:8] b[8:17]

equal a[8:14] b[17:23]

equal a[14:29] b[23:38]

See also the functioget_close_matches() in this module, which shows how simple code building on
SequenceMatcher can be used to do useful worRequenceMatcher OO 0OO0OOO0OOO0OO0OOOOCOO
000000000000 00000 get_close_matches() ooooooooon

443 Differ0000O0

Differ 0000000000000 00000000000000OOOOOOOOOOOOOOOOO
boboobooboobooooobooboboobooooboooooboboooooboobobooooon
ooooooobooooooil00000O0O0O0DODOO0O0DOOODO0OO0DOODOOO0ODOOOODDOOOn
obooooOoboooooboboooboooooobooooboOobooooobooobooonon

Differ OOOCOOOOOOOOODODDOOOOOO

classDiffer  ( [Iinejunk[, charjunk]])
00000000000 linejunkO charjunkO fiter 0000000000000 0O0O0O None O
o0

linejunk0 0000000000 DO0OO00O00O0O0OO0O00O0OO junkOOOO tveD0OOO0OOO
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O00000O0ONoneOOOOOOODODODODODO unkOOOOOOODODOO

charjunk 00000000 100000000000000000000 junkODOO0O00OO0 trued
00000000000 Noned 0000000000 junkOOO0OOOODOOOO

Difer OOOOOOOOOOOOODOODOOOOOOOOOOOOOOOOOOOOOOM

compare (a, b)
0000000 200000000000000000000000O00DO00DOOO0OOOODOODOO0

Each sequence must contain individual single-line strings ending with newlines. Such sequences can be
obtained from theeadlines() method of file-like objects. The delta generated also consists of newline-
terminated strings, ready to be printed as-is viavihigelines() method of a file-like objectt O O
goooboooboobuooob bbb bbb oo boobuoobboooo
O000oooooo0oooooooo0ouoooooodd readline() goobooooooo
Jodooomoobboooooooooobobbboboooooooooboooooooooo

00 0O writeline() gooboooooooboooooooooon

444 DifferO00O

oooo020000000000O0OO0DOOoO00O0DOOo00OOOO00DOOO0 10000oDboOoOOoo
0000000000 readlines() gboooboobooooboboobooboooooboooo

>>> textl = ™ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.

3. Simple is better than complex.

4. Complex is better than complicated.
.splitlines(1)

>>> |en(textl)

4

>>> text1[0][-1]

\n'

>>> text2 = " 1. Beautiful is better than ugly.
3. Simple is better than complex.

4, Complicated is better than complex.

5. Flat is better than nested.

.splitlines(1)

)

”m

OO0 Difer000000DODODDODDODODOOOOO

>>> d = Differ()

Oo00ODiffer 000000000000 O0OOODOOOYunk” 000000000000 O0O0O00O0O
Oo0OO0O0O00O0OD0ODOOOOoO Differ() gbooooboobooooobooon

ooooz200000000

>>> result = list(d.compare(textl, text2))

resut OO0O0O0OOOOOO0OOOpretty-print0 0000000
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>>> from pprint import pprint

>>> pprint(result)

[ 1. Beautiful is better than ugly.\n’,
2. Explicit is better than implicit.\n’,
3. Simple is better than complex.\n’,
3.

+ Simple is better than complex.\n’,

? ++ \n’,

- 4. Complex is better than complicated.\n’,

? n - N o\n,
+ 4. Complicated is better than complex.\n’,

? ++++ A A,

'+ 5. Flat is better than nested.\n’]

gbooobooboobooboobobbooboooboo

>>> import sys

>>> sys.stdout.writelines(result)

1. Beautiful is better than ugly.

2. Explicit is better than implicit.

3. Simple is better than complex.

+ 3. Simple is better than complex.
? ++
- 4. Complex is better than complicated.
? A A
+ 4. Complicated is better than complex.
? ++++ A A
+ 5. Flat is better than nested.
45 fpformat — 00000000

O O : This module is unneeded: everything here could be done vigsteng interpolation operator.

fpformat O0O0O0O000OO0COOOO00000O 100%000 PythonDOOOODOODOODOODOODODODO

Ooo00ooo0o:0o0o0b000o0oboo0oooo:0booo00ooob0ooooooowooooOoooDn
obooooobooooooo

fpformat 000000000 OO0O0OOOCOOODOOOOOOOO
fix (x,dig9
x O [-]ddd.ddd 000000000 o0o0ooooooooo digsiooooooooooooon
l0000Ovardigs <= 0 0O00O0OO0OO0OOOOOOOOOOOOO

xgooobhoooooooooooo
digs0D 0000
000ooOooooo

sci (X, dig9

x 0 [-]d.dddE[+-]ddd 00000000000000000000 digs000000000 1
oooooo

vardigs <= 0 000010000000000000000000000
x00DODOoooOoOoOoOoOooooOoO

digs0 00000

0000000000
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exceptionNotANumber
fix() Osci) 0OO0OO0O0OO00O0OO0OODOOOOOOXxOOOOOODDOOOOOOOOOOOO
0000000000000 000O0O0000000 ValueError OOOO0OOOODOOOODOOO
0000000000000 0O0000ooO0oUoooooo

>>> jmport fpformat
>>> fpformat.fix(1.23, 1)
1.2

46 Stringl0 —0O00O0O0OO0O0O0OOODOODODOODOOO

oo0oooooOoOo@EUoooOoOoooooOoOoOooooo)booooo0oooOoOoOoOoooOooDoOOoo
gooOooOooooOostinglO OO0O0OO0OO0O0OO0OOO

O000o0o0o00Doooo0oDooo0ooDoooooooOooooO (moooo 2.3.80
classStringlO ([buffer])

Stringl0 0000000000000 00000000O00ODODO0O0O0O0O0O0O0O0O000000
000000000000000000 stringl0O 000000

Stringl0 0000000000000 8-hitDOODO0O0OODO0OO0OO0O0OO0ODO 200000000
00000000000 DCCO 200000000000 getvalue() goooooooo@ethoo
O000000)7-bitAscn0000000 8-bitDOOOOOUnicodeError 000000000

00000 stringl0O OO0O0O0O0OOOOODOOOODODODODDOOOOOO:

getvalue ()
Stringl0 OO0O0OOO0OCclose() OOOOOOODOOOOOOOOOOle OOOOOOODO
O0ooooooo sbitDOUOOODODO0DO0O0O0OOD0D00O0O0D0DOoU0ooDooooonO 20
0000000000000 000D000 UnicodeError  O0OOO0OOOO0OODOOOODO

close ()
doooooooooboooo

4.7 cStringl0O — 000000 StringlO

cStringl0 0OO0O0O0 Stingl0 0000000 O0O000000O0O0O0O00000C0DOOO0 Strin-
glo.Stringl0 00000000000 O000 0000000000 Stringl0() 00000000
oooo0o0o0oQ

000000000000 0000000000000000000000000000000000
00000000000000000000000000000C00000000 Stinglo 0OO0O0O
000000000

Stringl0 0000000 000000CO0O0O0000000C0O000C0C0O000000000000
00000000 Asci000000000000000000000000000000000
00000000000000 Stingl0() 00000000000 0OC0O0O0O00O0COOO00O0O0
000000 cStringlO.StringlO() 00 wite)DO0O00O000000000000000000O

gbooobooboobooboooobobooog:
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InputType
000000000000 00 stringl0O 000000000000 O0Q0O0O0O0OOOOO0OOOO

OutputType
00000000000 SringlO O0000000000000000000000000

O00oo0ooO0o0o00o CAPIDOOODOOODOOOODOOOODOOOODDOOOODOOO

48 textwrap —UO000000O0O0O0OOOOOO

2300000000000

textwrap ODOOO00OO0ODO0OO00O0ODOOOwap() Ofill) ODO0000O0OODOO0OO0OO0O0O0OCOOO

TextWrapper 000D 0OO00000O dedent() OO0000000000000O0OOOOOOOOOO

0000000000000 0000000000000000000000D0O0000000000A0

00 Textwrapper 00D DO0O0000000O0O0O0OOOOO0

wrap ( text[, Width[, ] ])
tex(UOO)00OO00O00000000000000000000000000000wiIdthODOOO
00000000000 00000000000oooooooa

000000000000 00000DOD00D TextWrapper DO00O0O0000O0OO0D0OOO
OO0OwidthODOOOOOO v0oOOO

fill  (tex{, width[, ..]])
extOO0Ooooooooooooooooboooooogobooooooooooboooooa
fil) O

"\n".join(wrap(text, ...))
ooooboood

O o ofill() Owap() 0000000000000 OOQOOOOOOOODOO

wrap() O fil) OOOO0DDO TextWrapper 0000000000 000O0O00O0O000O0O0O0
00000000000000000000000000000000000000000000000
0000/000000000000000000000000000 TextWrapper 000000000
00000000000000000000

0000000000000 0OO dedent() OOOOOOCOOOOOOOOOOOODOOOOOCO
oooooobooo

dedent (texd
textUooooooobooooooobobboooooobbboooouobobobo

0000000000000 000000000D0D0D0oOoOo/00DDO00O0O0O000O0O0O0O0O0O0OO
obooboboooboobooooboboooobooooboobooooono

oooooooog:

def test():
# end first line with \ to avoid the empty line!
s ="
hello
world
print repr(s) # prints ’ hello\n world\n ’

print repr(dedent(s)) # prints ’'hello\n  world\n’
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classTextWrapper (...
TextWrapper 000000000000 0O0O0O0OOOOOODO0ODOODOODOODOODOOOOOO
O0000o0000oOo0o0ooOo0ooooOo0oOooooOoooooDOon

wrapper = TextWrapper(initial_indent="* ")

a
wrapper = TextWrapper()
wrapper.initial_indent = "* "
goooon

O00000 TextWrapper OOD0OO0O00O0O0OO0OODOODOOOOOOOODOOOOOOOOOO
gbobooboooobooboooobobooooobooooon

TextWrapper 00000000 (EOO0OO0OO0OO0OO0OO0OOOOOOOOO0)O0O0O0O0O0O00O0O:

width
(boODoOD0:70) 0000000000000 00O0O0OO0O0O0width OO0OOOOOOOOOO
00 TextWrapper 0O width 0000000000000 00O0O0O0O0O0O

expand_tabs
(00D0D:True)0DDO00DO000DO0O textOODODDOOODODOD textd expand_tabs()
oooooboooooooooooo

replace_whitespace
(ODO0O0OO0O0: True) OOODDODODOOOODODOOOODODO (string.whitespace ooooo
0)O0O00D0O0D0OO0D00000000000000000000: expand_tabs OO0 re-
place_whitespace 0000000oO0o000D0UoOoOoO0o0oOUUOoOoOO0OOoDOOoOoUOUbOOoO
gooobooboogda

initial_indent
(Coooo:")oo0ooo00oooOo0DoO0U00ooOO0U0DoOOoo0oooOOoooDoOoooDoooon
O00oooOoooooooo

subsequent_indent
(OODOO0OO0O:")00D0O0O0O0O0O0OO0OOoO0OO0O00O00000C0O0OO0OO0OO0OOOOOOOOOOOOU
goooooooooboooooobuooooog

fix_sentence_endings
(OO0OD00O: False ) DOOOOODOTextWrapper 000000000 OO0OOOOOOOOOO
000000000000 boooobo0o0ooDbooooDboooboooo
goooobdooooobbbobbbboooooobboooooobooooo:-obbooo
ooooodooooo .'ovooo'?270d0odoo0ooooo "™ goog "'gooooaa
oooobobbooooooooooobobboood

[...] Dr. Frankenstein's monster [...]

O “Dr” O

[...] See Spot. See Spot run [...]

O“Spot”00000000O0DO0ODOOODOODOODOO
fix_sentence_endings ooooooooooo
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O00000000C0O000r"000oooaon string.lowercase gboooooooobooon
gboboboboboobooboboboboboooooobooboboboooooboobo
goo

break_long_words
(O0DO0O0O0: Tue)JOOOODOOOOO widh OO0O0O0OO0O0OO0O0OO0OOCOOOOOOOO
width 0000000000000 0O00000D00000000000000O0O0width OO0
0000000000000 (width O000O0O0O00000O00000000000000000
ooooo0)

TextWrapper 0000000000 000DOOCOOO0ODOOOOOOOOOOOOOOO:

wrap ( texd
tex(OO0)000D0D0O0OO0O0000ODO0O0OO0000O00000D00DO0O00000O0wIdth OO0
0000000000 0000000 TextWrapper DO00O0DDO0O0O0OO0OODOOOODOOOOO
00000000000000000000000o0oooooOO

fill  (tex)
textUOOOODODODO0O0O0000ooo0o0o0o0o0ooooooooooo0ooo0oo0o0oo0ooOooo0ooon

49 codecs —codecO OO0 OoooOoOonOng

0000000000000 Pythoncoded 000 0000000000000 O0O0OODODOcodecd OO
O00000000000O00O0000 0000 Pythoncoded DO0O0OOODOOOODODOOOOOOO
ooood

codecs D0 O00OOOOOOOOOOOO:

register  ( search_function
codec000000000000O0O0O0OO0OO0 1000000000000 0OOODOOOOOOO0O
O0000O00O0O0OoOoog (encoder decoder stream_readerstream writef O OO0 OO0 OO0
ooooooooboboboooooooboboboooogo

encoder] decoder 00000 Codecd 000000 encode() 0O decode() (Codec Interfacél
0)0ooDooooooooo0oo0ooo0oo0Doo0ooDooooooooooooDoooog
00000000 (statelessp 0000000000 O0OOOOOO

stream_readef] stream_writer 000 0000000000000 O0QOOCOOO0O0O0O0OOOOO
oooobooo

factory(  stream errors='strict’)

0000000000000 00000000O0OO0O000 StreamWriter 0O StreamReader [
bobooboooobooooboobooobobobobooboboooooobobobOooboan
codec] 00 0O0OOOOOOOOOOO

errors0 0000000 strict’ (DOooOoOoOUOoooooooOooo)drreplace’ (OO
0000 ‘?270000000000)0'ignore’ (CoOooUoOoDooOOoOooDoooOoOoooo)o
'xmlicharrefreplace” (OO0 XMLODODOOOOO(@MOOOOOOOOO)oOoOOoODO 'back-

slashreplace’ (000000000000 00000000D0(@O000000000))00dreg-

ister_error() Jooobbobbooooobobbboooouoo

OoooD0O0o0oooOo0o0ooooOo0o0ooDboO0oO00oooOo0o0oooOb0ONonedDOOOODOO

lookup (‘encoding
Pythoncodedd 000000 codecl 000000000 DODODOO0OOOOOOODODOOODODOOO
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0000000000000 0dCOO encoding 00000000 OQOOODOOOOODOOOOO
0000000000000000000000OLookupError 000D O0O0DOOOO codecd OO
boboooboboobooboooboobobooobobooo

00000 codec0000OO0O0OOO0ODOOOUOOOOOODDOOOOOOOOOOOOOOOODOOO
0000000 codech OO0 lookup() OOOOOO

getencoder ( encoding
encodingd 00000 codecO0DO0O0OO00OO0OOOOODOOOOOO

encodingd 00000000 LookupError O0O0ODODOOO

getdecoder ( encoding
encodingd 00000 codecO0OOO0O0OO0OOO0OOOOOOO

encodingd 0 0000000 LookupError 0OO0O0OOOO0O

getreader (encoding
encodingd 00000 codecdOOOOStreamReadeé D D 0000 0OO00OO0OOOOOOODOOO

encodingd 00000000 LookupError OOOOOOO

getwriter  ( encoding
encodingd 00000 codecDOOOOStreamWritel 0000000000000 ODOOOO0O

encodingd OO 0OOOOOO LookupError COOOOOOO

register_error (‘name, error_handlgr
0000000 error_handler0 00 namel 0000000000000 O0OOO0ODOOOOOOO
O0000000named errors0 000000000000 0OO error_handler0 00000000

error_handler0 00000000000 OOOOO UnicodeEncodeError oo0oooooooo
000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
gooooooooboobbboooooboooobbobobooooooooobboboboooo
dooooooobboobodoooooooobob oo oooooog
00000000000000000 IndexError0 0000000

000000000000 0D000dUnicodeDecodeError 0 0O O UnicodeTranslateError
Og0oo0oooooooooooooooooooooooooobooooooobooooooono
Ooo0o0oooooooooo

lookup_error  (nhamg
gootdbnamel 00O 0O0O0O0O0OO0ODODOOOOOOODODOO

0000000D0D000O0O0OO0OO0 LookupError OOOOOOO

strict_errors ( exception
strict goooboboboooooooga

replace_errors ( exception
replace O0O0O0OOODOOOOOOOO

ignore_errors ( exception
ignore JO00O0O0OO0OOOOOOOO

xmicharrefreplace_errors_errors (' exception
xmicharrefreplace goooooooooooog

backslashreplace_errors_errors ( exception
backslashreplace Oooooooooooogo
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obobOoooooooooooooobobooooobooboobO,ob0oooboboobooooon
ooooboobooooboooo

open ( filename, moc{e encodin&, errors[, buffering]]] )

00000 modeD OO OO0OOOOOOOOOOOOOOOOOOOODOOOOODOOOOODO
obooobooooboobooooobooooboobooon

O0: 00000000000 codecDUOO0OO0OO0DOO0OOOOOOOODOODODOODODOOO
0000000 codecOO0O UnicodeDOOOOOOOOOOO codecO0O0OOOOO Unicode
goooooooo

encodingd 0000000000000 DOOOOOOOODODODOO

errors0000000O0O0O0O0DOO0OODOOODOOODOOOODOODOOOn ’strict’ oooooo
0000000000 ValueError 0ODOOOOOO

bufferingD 0000000 open() D0ODOOOO0OODODODODODODOODODODOOOOOOO

EncodedFile (file, inpul[, outpu[, errors] ])

ooboooboobobooboooboooboooboobobooobooobooobooboooon
ooo

0000000000000 0oo0ooDoouoo inputOdI00O0O0OO0OO0OO0OOOOOOOO
outputD 00O O00O0O0O0O0OO00O00O0OO0OO0O00OOOO0O0O0O0OO0O00OOO0O000000O0O0OO0OO00
00 UnicodeOODOODOOOO codec1 0 OOQ0OO

outputD OO ODODOODODODINpUtOODODODODODDDODOOO

errorsO 00000000000 OOOOOOOOOOOOOOOOOO 'strict’ gooogo
0000000000 ValueError OD0OO0OO0OO0OOO

gbooobooobobooboboobooboooboobobooboobooboobobobboboboobooban
goooogo

BOM

BOM_BE
BOM_LE
BOM_UTF8
BOM_UTF16
BOM_UTF16_BE
BOM_UTF16_LE
BOM_UTF32
BOM_UTF32_BE
BOM_UTF32_LE

000000000000000000000000 UnicodeD 000000000000 (BOM)

O0OUTF-160 UTF-32000000000000000000000000000000000

0O00O0UTF-80000 Unicode signaturé 000 000 00BOM_UTF16] BOM_UTF16_BE]

BOM_UTF16 LE10O0O0O0O0O00000C0O000C0000000000C0000000000O0BOM]

BOM_UTF16 00000000000 BOM_LE] BOM_UTF16_LEIOBOM_BE] BOM_UTF16_BE
00000000000 UTF-80 UTF-32000000000 BOMOOOOOO

oooo:

http://sourceforge.net/projects/python-codecs/

PythonDODOOOOODOOOO codecO000O0O0O0DOODO SourceForg8l 00O OO0OOOOO
00000000000000000 —00000000000000000000000000
FTPOOO O0O0O0O0O0O0OO
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http://sourceforge.net/projects/python-codecs/

491 CodecOODOOO

codecs 00000 OOODOOOOOOOOOO Pythond codecDO0O0O0OO0OOOOOOOOOOOODO
oooooooboooo

O codecO O PythonO codec 00000000 O4000000000000000COODODODOO
gobooooooooooooooooooooooooooobbooobooboooooboooooooon
boboboooobooooobooobooboooooooooooboooooboOoooOooooooon

Codec 0000 U0OOOO0DODOOUDODOOODODOOOOOOOODODOOOOOO

O000U0000000000O00d00O0Oencode() OOOOO decode() UOOOOOerrorsO0O
JooooooboooooooobobobooodoooooooObbo00oooooboboobobobboooooo
OO0 Pythoncodedd DO DO DOOOODODOOOODOO

Value Meaning

'strict’ UnicodeError (DO0OOOO0OODOOOO)0OOO -DOO0OO0ODOOO

'ignore’ gobooooooboboooooooood

'replace’ 00000000 —Pythond 0000 Unicodecodedd 000000000 DO U+FFFD RE
'xmlicharrefreplace’ OO0 XMLODOOOOO(@OOOoog)

'backslashreplace’ O0000ooo00oooooooooooooooo@ooooon)

000000 0Oddregister_error gooooooooono

CodecODODOOOO

Codec U000 U0DOOOODOODOODOOOODOODOOOOUOOOOODUOOODOOODOODOOODOOOO
obooooOoboooobooboooogoo

encode(input[,errors])
000000 input0000000@O0D00000,000000)00000O0O00DOOcodecs
O UnicodeD OO OOOO0OO0OOOOUnicoded 00000000 O0OOOO UnicodeDO OO0
000000 000000000000 0D000D cpl252 O0is0-8859-1 0O O0OOOODO OO
O00ooOooooooo

errors0000000000O0O0O0OOODO 'strict’ gboooooboooo

0000000 CodecOO0ODODOOOOODOOOODOOOODOOODOOODOOOOODOOOODO
O000000000OO0OOODOOO codecdl O StreamCodec OODODODODODOO

000000000 000000000000000000000000000000ODO00000
00000000000

decode(input[,errors])
000000 input0 000000@ODOO000ODO,000000)0000000000Unicode

0000000000000 00000000 DO0O0O0ODOO0O0O0000000000 Unicoded
oooobooooobooon

inputd bf_getreadbuf O0000000000000000000000000D00O0O0PYython
oboooooooobooboobooooobooo0oooobooboooboooobooooon
ooogo

errors00000000O0O0O00OOOOOO strict’ gbooooooooo

0000000O0Codec 000000 0ODOODODOOODODDOOOODOOODOOODODOOODDO
0000000000000 0O0000000Q0000000 codecsdl O StreamCodec 0O OO
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ooono

oooooooooooOoOooooDOOoOoOoOoOoDOODOObOO0O0OO0OOoOooOoDObObDbOOOO
oooobooogoo

StreamWriter 0O StreamReader 0000000000000 O0O0OODODODOOOOOOOOOO
000000000000 0000000000000000000000 encodings.utf_8 ooo
goooo

StreamWriter 000000

StreamWriter 0000 Codec 0000000000 OOOOOOOOOOODOOOOOOOOOOOO
OO0O0000PythonO codecOOOOOOOOOOOOOODODOOOOOOOOOOOOOOOOOOO
oooo

classStreamWriter (strean{, errors])

write

Constructor for &8treamWriter  instanceStreamWriter 000000000000 O0OO

gbobooooooboboobooboboboboboboooboooobobooooobo
00000000000 0O0O0000C0OO0O0O0PythonO codecl 00 O0OOO0OOOOODOOOO
ooooooooon

steamd (D 00000000000 O0O0OO0OO0OOODOOOCOOOOOOOO0OO0DOOOO0

StreamWriter OOerrors000000000O0O0O0O0OQCOCOOOOOOOOOOOOOOOO
oboooboboooboobooooobobooooobooooon

*'strict’ ValueError (DoooooOoOoUooOo)oooDoOoOoOooOoOoooOoooo
'ignore’ gooooooooobooooobog

*replace’ Oo0ooooooooo

o’xmlicharrefreplace’ OO0 XMLOODOOOOO

*’backslashreplace’ 0do0dDo0ooooDOooooooooooooooon

errorsO0 00000000 0O0OOOOOO00000O0O0O0OOOOO0OO0 StreamWriter OOO0O
gbhooboobooboboboobboboobooboobooobb

errors0 00000000000 register_error() ooooopooo

(objec)
Writes the object’s contents encoded to the stream.0 D 0 00O 0 object0 00O OOOOOOOOO
god

writelines (list)

O0000OD0O0O0OD0OOO0OO(@ODODODO write() oo0oO0o0oO0O0OOOO0)OoOoOoDoDoDOOOOO

reset ()

00000000000 codec00000O0ODOODOOODOOODOODODODODODODO

oboobooooboobobooboooboooobooobobobDOooooooobooobobOooDoo
bbb oooooboboboboobooooooboboooboooooboooobooooobooobooon
ooo

O000000oOODo0oOooOoOoOOStreamWriter O0O000O0O00O0O0OQCOOOOOODOOOOO
gooooboooooboboobooooobooogoon
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StreamReader 00 OO0 00O

StreamReader 0000 Codec 0000000000 OODOOOODODOOOOODOPythond codec
oo oooooobouooooon

classStreamReader ( strean{, errors])
StreamReader 000000000000 OOO

obobooboooboboboooboooooooobooobooboboooocooboobooboon
0000000000000 0D0D0oOoDoOoODO0OC0C0COOO0O0U00OUO0DOoOoOooODOaOoPythond
codec 000000 OOOOONO

0000 PythonO codecDO0000000O0ODODODDDODDOO
streamdJ 0000000000000 0O0O0O0O0OO0O0ODOO0OOO0OO0O0O0ODOOObOOOn

TheStreamReader OOerrors0 000000000000 OOOOO0OOOOOOOOOOOO
boooboooobooboobOoboooobooooboooo

*'strict’ ValueError (CooooooOoOooOo)oooDooOoOoOoooOoOoooo
'ignore’ O0000o0O00oOo0oOooooooo
*replace’ Oooopooooooo

errors0 0000000000000 O0CO0ODO0O0O0ODODOOOODODOOStreamReader 0OO0O
gbobooboooobOobooooboboooooboooooboooo

errors0000000O0OODOOOO register_error() oooooood

read([size])
gooobooooooboooooobuooooboooooboboo
size0000O0OO00DO0OO0ODOO0ODOO0ODOOOOODOOO0OOOOOOOOODODOODOOOOOOOO
ooo0oo00O0O00O0O0O0O00OO0OO0OO0O0O00O0O0OO00ODO -10000000000000O0O0O0OO0O
00000000size0 000000000000 1000000000000O0O00OO0O

O000000O0O00000ooOo00000ooO0OOOo0OOooOoOoOoOoOOOg sizeDOdd
ooboobbooobooboboobooooooooooooboboooooobobooooboooboooon
goooboooobobooooobooooobobobooobooobo

readline ([size])
000000000 1000000000000000D00000O

readlines() 00000000000 00O00000000000000 readline() gooo
00000000-00000000000000Ocedeci0000000000O0OOOOO0O
oobooobooobooboooboooobooboboobboobbooobooooboobooboooo
ooooboog

size0 00000000000 O0OODOOO readline() 0Osize00O0O0OO0OOOO

readlines  ([sizehint])
0oo0obobbo0oooooooboooooobobooooooooboo

O000Ocodec000 ODOODDODODOCOOOOOOOODDODDODDDODOO
sizehintO OO ODO0OOOOCO O0O0OOOOread() COOCOOsSizeDOOOOOOOOOO

reset ()
000000000 codecO0O0OO0DOOOOOOODO

gooboooboobooboboooboooobboooboboooboooboooboooboboo
oooobooooboooobooboooobooogg

148



O00000000OD000OO0OO0OO0OOStreamReader OO0 00O00OO0O0OOOOOOOODOOOOO
gooooboooooboboobooooobooogoon

00000 2000000000000000000000000O0codeci00000000O0O00OO0O
gbooobobooobooboooobobooooboon

StreamReaderWriter OO O OO O

StreamReaderWriter oboobooboobobooooobooooooboooogon
lookup() DOO0OO0OOO0OOOOOOOOOUOOOOOOOOOOOOOOOCOOOOODOO

classStreamReaderWriter  ( stream, Reader, Writer, erroys
StreamReaderWriter O00D000D0DOoOooOodstreamI 0000000000 0O0OOO Reader
O WriterOOOGODO0O StreamReader O StreamWriter 0OO000000000O00O0OO0OOO
O0o00o0oooooooooooooOoO0oO0oO0OOO0OO0O0OO0OOO00O0O0O0OOOOOOOOOOg
do0oooooooooooooooo

StreamReaderWriter 00000000 StreamReader O00O0O0O StreamWriter 0000000
gooooooooooooooooooooooooobooboobooob0boboooooooooo oo

StreamRecoder 00O OO0

StreamRecoder 0000000000 COOOOOOOOODOO-000OO00O0ODOODOOOODOODOOO
goobobbobooboobooboobobboboobood
lookup() 0000000000000 ODODOOOOOO0O0O0O0O0O0O0OOOODOOOOOOOODO

classStreamRecoder ( stream, encode, decode, Reader, Writer, ejrors
0000000000 StreamRecoder O00OO0OOCOOOO0OOOOOencodel decodel OO OO
000 (read() DOODOO write() O0000O0)ODOOODOReader WriterOOQOOGOOO (O
Oo0oooooooooo)yoooooog

O0o00O0O0O0O0OOOOOOODODOOOOOLatn-100 UTF-8OOOOOOOOOOOOOOOO
gbooobooooboooon

streemd 0000000000000 O0OO00O00OO00O0O

encode] decodell Codec 00000000 ODODOO0O0OOO0OOOODODODODOReaderd WriterO O
0000 StreamReader 0O StreamWriter 0000000000000 0O0DOOOOOOOOO
Oo00ooo0ooooooooooooon

encodd] decode ] D00 0000D0O00O0O0OO0OOReaderd WriterOOOOOOOOOOOOOO
0000000000000 0000000000D00O0000000O0O0O0O0O0OUnicoded OO
0000000000000 UnicodeDOOOOO

oboooboboooooboooooboboooboobooooobobooooobooooa

StreamRecoder O00O0O0O0OO0OOStreamReader O StreamWriter OO0O0O0OO0OO0OOOOOOOO
goooooooooooooooooooooooooooooooog

492 ODODOOOOOOODO

PythonD DD OODO codecO0O0ODDOD0OO0O0OODODOODOOOODO COOODOO0D00ODODOOOOOOOOODO
OO00OCOO0OO0oOoOoOoOoooooOoOoOOO0O0 codecDOODODOOOOOOOOOOOOODOODODODOO
gboboooooobOoboboooboooobooboboooooooboobobobooooboboooon
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oboocooobooooobooboooobOoboooooobobooooobooooooboooon

gooooo

000000000000000000000000000000000000000 (000 0EURO
siGNOO0O0QoQooooooooOoOo)oooooooooooooooooooooooooooooo
oboooooboooobooooon:

* 1SO 88500 00000

* Microsoft WindowsD 0 0000008890 000000 DOOO000OOOO0OOODOOODOOO
gooooooobooooonog

« IBMEBCDICOOODODODO

e ASCHOOO IBMPCOOOOOO

Codec oo od

ascii 646, us-ascii oooo

cp037 IBM037, IBM039 oooo

cp424 EBCDIC-CP-HE, IBM424 ooon

cp437 437, 1BM437 oooo

cp500 EBCDIC-CP-BE, EBCDIC-CP-CH, IBM500 ooooo0o

cp737 oood

cp775 IBM775 oooooo

cp850 850, IBM850 ooooo0o

cp852 852, IBM852 ooooooooooo0
cp855 855, IBM855 gooooooooooboooooooobooooa
cp856 oood

cp857 857, IBM857 ooo

cp860 860, IBM860 ooooo

cp861 861, CP-IS, IBM861 oooooo

cp862 862, IBM862 oooo

cp863 863, IBM863 ooo

cp864 IBM864 oooo

cp865 865, IBM865 gooooooobood
cp869 869, CP-GR, IBM869 oooo

cp874 oo

cp875 oood

cp1006 Urdu

cpl026 ibm1026 ooo

cpll40 ibm1140 oooooo

cpl250 windows-1250 oo0oooooooog
cpl251 windows-1251 gooobbbooooobobbbouooooooobog
cpl252 windows-1252 oooooo

cp1253 windows-1253 oooo

cpl254 windows-1254 ooo

cpl255 windows-1255 oooo

cpl256 windows1256 oood

cpl257 windows-1257 oooooo
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Codec oo oo

cpl258 windows-1258 oood

latin_1 is0-8859-1, is08859-1, 8859, cp819, latin, latinl, LI OO 00O
is08859 2 | is0-8859-2, latin2, L2 oooooooooog
iso8859 3 | is0-8859-3, latin3, L3 oodooooooao
is08859 4 | is0-8859-4, latin4, L4 oooooo

is08859 5 is0-8859-5, cyrillic gooobboooooobobbbouooooobobogd
is08859 6 | is0-8859-6, arabic oood

is08859 7 | is0-8859-7, greek, greek8 oooo

is08859 8 | is0-8859-8, hebrew oooo

is08859 9 | is0-8859-9, latin5, L5 ooo

is08859 10 | is0-8859-10, latin6, L6 oo

is08859 13 | is0-8859-13 oooooo
is08859 14 | is0-8859-14, lating, L8 ood

is08859_15 | is0-8859-15 ooo0oo0o

koi8 r ooo

koi8 u ooooo

mac_cyrillic | maccyrillic Oo0oooooooooooooooooooogooon
mac_greek | macgreek oood

mac_iceland| maciceland oooooo
mac_latin2 | maclatin2, maccentraleurope ooooooooooon
mac_roman | macroman ooooo0o
mac_turkish| macturkish ooo

utf 16 U16, utfl6 ooooO

utf_16_be | UTF-16BE 00000 (BMP only)
utf_16_le UTF-16LE 00000 (BMP only)
utf_7 u7 oooood

utf_8 U8, UTF, utf8 ooooo

0000 codecd PythonD OO OO DOOOOO codecOO PythonD OO OOODOODODOOODOOOO
000 codecOO0O0OO0O UnicodeDOOOOO0OO0OOOOOOOODDOOOOOOOOOOOOOODOOO
OO00O0O0O00O00D0DODODOOO0OD0OO0OO0000000000 PythoncodedlODODODODOOOOOOO

0000000 codechO0O“0000O0"00O0OOOOOOOODODOOOOOOUODO"OOOO"OOO

gbooobooboobooboobobbobooon
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Codec oo gooooo oo

base64_codec base64, base-64 byte string 00000 MIMEbase64d OO OO0
hex_codec hex byte string OO00o0oooooooo 200 16000
idna Unicode stringl RFC 34900 0 OO0 0OO0O0O0O 23000
mbcs dbcs Unicode string| WindowsO O: 00000 ANSIOOQOC
palmos Unicode string| PaimOS 3.1 0000000000
punycode Unicode string| RFC 34920 0 0000000 23000

quopri_codec

raw_unicode_escap

rot_13
string_escape
undefined
unicode_escape

unicode_internal

uu_codec
zlib_codec

4.9.3 encodings.idna

e

quopri, quoted-printable, quotedprintah

rotl3

uu
zZip, zlib

2300000000000

O00000000 RFC3490 (000000000000 OD0OO0DOODO, IDNA: Internationalized
Domain Names in Applications) 0 0 RFC 3492 (Namepred@d OO O OO OO (IDN) O OO O stringprep
000000)00000000000000000 punycode 0000 OOOOOOD stringprep O
goooooooood

0000 RFCOOOODOOOODODOOODDO aAscinO0oonoOooOooOOoOoOooOoooooOOoad
00000 ("www.Alliancefrancaisenu0 00 0)0 aAscn0 0000000000 aAscin000000O0O
00oooooo (ACEO “www.xn—alliancefranaise-npb.nl OO OO0 O)0 00000000 ODOOOO
ACEDOOUODNSOOOOHTTPHost 0000000 OOOODOOOODODOOOOOOOOOOOOO
gooooooboooooooooboobobb b0 oooog;, bbb booooo
O000000D0:000000000 UnicodeDOODODO0DO0DO0DO0DO0OO0O0O0O0O0O0OOO IDNAOO ACE
000000000000000000 UnicodeDOOOOOOOOOOOOODOOOOOOOOO

PythonDOOODOOOOOODOODOODOODOOOOO: idna codecd Unicoded ACEODODOOODO

00000000 socket
000000000 socket
000000000000 000000o0dhttplib
OD0O0o0ooo (htplib

O ftplib
00000 Host:

goooooOoOoDoOoOoOOOOO)o
(D000 0000)0000ODODO0O0O000O0000O0OUNnicodel 000000O0ODOOOOO:0O0
000000000000 0O0000O000O00O00O00OUnicodeD 000000000 OOOOODOO

gbOdO0Onamepre@ 00000000 O0OO0ONnamepred 00000000 OO
obooOooobOobOoooobooboooooobobooocoobOobOobobooboboobOooooon
namepre@] D 00000000000 ODOOOOO

encodings.idna

nameprep ( label)

lebyte string
Unicode string
byte string
byte string
any
Unicode string
Unicode string
byte string
byte string

00000 MIME quoted printabldl O O
PythonD OO O O0O0O0O0OO raw Unico
OO00000O0O0000 (Caesar-cypher
PythonDOOOOOOOODOOOOOO
Ooo0oboobOoobobobooonr
PythonD OO OO 00 OOO Unicoded
googoooboooboooon
00000 uuencodél DO OODOOOO
00000 gzipOOOOOODOOODO

— 0000000000000 D00000OnO (IDNA)

000000 UnicodeDOODOO ACEODOODODODOOOOOOOOOODOO
goboboobooboboobobooboobobooboboooo

00000000000 UnicodeO O

OO0O0OoOOoOoO0DIDNADOOOOOOODODOOODOO

labelO namepre@ 00 000000000000 OOOOOOOOOOOOOOOOOOOOO

AllowUnassigned

0o0o0gdtrue.
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ToASCII (label)
RFC34000 0000000000000 0O0ODO0O Ascn000O000O00OUseSTD3ASCIIRules O
O00ooooooooo

ToUnicode ( label)
RFC34900 0000000000 0OOODOODO UnicodeDOODOODOO

4.10 unicodedata —UnicodeO O OO0

000000000000 UnicodeDDOOOODODO0OO00OO0OO UnicodeDDODODOOD0OOODOODODODOODOODO
000000000000 0000OOOftp://ftp.unicode.org/ O0O000DOO0 ‘UnicodeData.txt’
oooooooooonb 3.20000000DOO

00000000 QOUnicodeDatal 000000000 3.2.00 http://www.unicode.org/Public/
UNIDATA/UnicodeData.html googobboooobobbboooobobboooooboboboooboog
O000oo0o00ooo0o0ooooooooooooon

lookup (namg
0000000000000 oo0o0Do00oO0 0o0oooO 00 UnicodeDOOOODOO
000000000000 00OKeyError OOOOODOOO

name(unichr[,default])
UnicodeDO O unichr D00 0000000000000 O0O00000O00O0000O000O0O0O default
00000000000000000000000 ValueError OO0O0O0O0O0OO

decimal ( unichr|, default])
UnicodeD) 0 unichr00 000000000000 0000000000000000000000
D00 defautD 00O D0OOO0OD0DO0O0OO00O0OO0DOODOOOOOOO ValueError oooooood
digit (unich, default])
UnicodeD 0 unichr D00 0000000000000 00000000000000000000
000 default0 000 0000000000000 000000 ValueEror 0O0O0O000O0

numeric ( unichr[, default])
UnicodeO O unichr 000000000000 O0O0fleat0000000 000000000000
0000 defaultD 0000000000 000000000000 ValueError OO0O00O0O0O

category (‘unichr)
UnicodeO O unichr0 OO0 0O O0OO0O0OD0DO0O0OO0OO0OOOOOOOO

bidirectional (‘unichr)
UnicodeO O unichr0 0000000000000 0O0OODOOOOOOOOODOOOOOOOO
O000oooO0o0oooOooooo

combining (unichr)
UnicodeO O unichr OO 00O OCO0OO0OO0OO0ODODODOOOOCOOODOOOOOOOOODOODOO
gooooonoooo

mirrored  ( unichr)
UnicodeDO O unichr 000 0000000000000 DOOOO0OOODO OO0O0O0OO0OOOOOOO
0000000000O000O0O000OC0 l0o0o0o0oooooooonoOoUOOO

decomposition  (unichr)
UnicodeO O unichr 000000000000 O0OCOCOOO0O0000OO0OO0ODOOOCOOOOOOOO
goooboooooboboooooboooooobooo

normalize (form, unist)
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ftp://ftp.unicode.org/
http://www.unicode.org/Public/UNIDATA/UnicodeData.html
http://www.unicode.org/Public/UNIDATA/UnicodeData.html

Unicode 0O O O unistr 0 O O O fom 0O 0O O 0O 0OOform O 0OD0OQOCO
0 0’NFC'O’'NFKC'O'NFD’O’'NFKD’ 0 OO

UnicodeD D000 OO O (canonical equivalencé) 0000 0O (compatibility equivalence) O O O
00000 UnicodeDOOOOOO0OOO0OOOOOUnicodeD 000000000000 O0OOOODO
0000000000 U+00C7 (LATIN CAPITAL LETTER C WITH CEDILLA) O O U+0043 (LATIN
CAPITAL LETTER C) U+0327 (COMBINING CEDILLA)O OO OOO0OO00O0O0O0O0O0OOOO0OOog

00000020000000000000000COO0UC DOOUOOOOUOOO D(NFD)ODO
000 (canonical decompositio) D 0 0000000000000 0OOOODODOOOOOOOOO
O C(NFCO)OOOUODODODOOoUooooooooooooooooo

0000000000020 00000000000000Unicode0000000O0OO0ODODOO
000000000000000000000000U+2160 (ROMAN NUMERAL ONE)D OO O
U+0049 (LATIN CAPITALLETTER )OO OO OOOOOOODOUnicodeD OODOODOOOOCO (O
000 ¢gh2312)0 0000000000000 OOOOOOOOOO

000 KD (NFKD) 000000 (compatibility decomposition) 0 0 0 0000000000000
0000000000000 0000 000 KC(NFKCO)ODODDODOOoOoooooooooooog
ooooond

2300000000000
gbooobuooboobgoobobobobboo

unidata_version
0000000000oOoood UnicodeDOOOOOOOODOODOO

2300000000000

4.11 stringprep —Uoggouoooooooood

(O0OoooUoo)booOopDOoUUOUUDOOODOOO0O00O0OUOLOODOOOoOOOOO “ogo”Ood
goooooobooboboobooobobooooooboboooboooDobobboooobobooobooo
ooooooboooooooooooboooooooooobooDoO “o0boobo”"00boO0b0000o0ooD
gboboobOobooboobooooobooboooobOoboooooboooooboobooonoog

RFC34540000000000000000O0 UnicodeDOODO “O0 (prepare)l 0000O0O0O00OO
000000o0O0O000ooO000oo0o000ooOoO0o0ooDOUoOoODOOoDOOo0OobOODOUOOo
OO0000D0OO00OC0ORRCOOUOOODOOUOUOODODODOUOODOODOODOUODODUOOODODOOOO
000000000000 000000000000stringprep goooooooooooooooo
0000000000000 O0O0Oooooooodstringprep 00Oobo0oooooognd nameprep
gooooooODODODODODOOOOOOOOO

stringprep O RFC3453J00000000000DOOO000O00ODOoOO0O00OoDooDoooOog
0000000000000 00000000000O0000O0O000000 UnicodeDOOOOOOO
000000000000 000O0C0OO0O00O0O0O0O0d mkstringprep.py oobooooooooo
oooooooo

000000000000 DoooooooooooDoO0oDo00d0o00D0O00OdODOoORFCODO 200
O0000:000000000000000000000000stringprep O “0000 (characteristic
function’0 0000000000000 OCODOODOO0OOOOOODOODOODOOODOOOOOOOO
0d0:0gdbbooobobdbbbo0o0boboo0obboo0obooobbobooDbooooood
goooboooooobooooooboooo
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in_table_al (codg
code0 0000 Al (Unicode3d2ZJ 0000000000 ONO: unassigned code poind 00000
oooo

in_table_bl (code
codel 0000 B1@OOUOODOOOOODOOOODOOO: commonly mapped to nothing) O 0 O
gogoooo

map_table b2 (codg
0000 B2(NFKCOOOOOODOOOOOOOOO)ODOOOO codeDODOOODOOOOOODO
ooo

map_table_b3 (codg

0000 B3@UO0OO0OO0DOO0DO0OO0O0OODOOOO)0ODDOOODO codeODODODOODOODO

agog
in_table c11 (codeg

codeD 0000 ClL1ASClIDODODOOO)0DOoOooooOooO
in_table_c12 (code

codeD00DODO Cl2@ ASCllDODOOO)OoOoOoODODOOO
in_table c11 c12  (codg

codeD 0000 Cl@UODOOOC.L1l000 cl20000)oo0oooooood
in_table c21  (codg

codeD 0000 C21(ASCllIDOOO)ODOoUOOoODOOOO
in_table_c22 (code

codeD0D0O0OO C220 ASCllOOOO)0oOoooooooOO
in_table c21 c22  (codg

codeD 0000 C2U000C.21000 Cc220000)0000000000
in_table ¢c3 (code

codeD 0000 C30OO0DOoUoO)ooooooooog
in_table c4 (codg

code0 0000 C4@0O0D0ODODO0O: non-character code point§)0 0 0000000
in_table ¢5 (codg

codeD 0000 Ch@UODDOOODO)OODDOOOOOOO
in_table c6 (codeg

codeD 0000 C6UO:plaintext0 000 00O)000O0O0OOOOOO
in_table ¢7 (codg

code 0000 C.7(@ 00O :canonical representatiocn0 000 0)000000000O0O
in_table ¢8 (codg

codeD 0000 C8UDOO0DOUpODOoOOUOoOO)0DODOoOoOoOoODOOOO
in_table c9 (codeg

codeD 0000 CO@UOD)DOOoDOoODOoOoOO
in_table d1 (codg

code0 0000 DA@OOOOUODDOO "“R"O0OO A" DDODOO0OO)DODOODODOOOOO
in_table d2 (codg

codeD 0000 D2@00CU00U00D0O0O Y 0D0D0OUOO0)0DDOOOODOOOOO
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HEN

HRERERERERE

O00O000OPythonDOOOOOOOOOODOOOOODOOOOOOOOOOOODODOODOOOODOOO
goood

pydoc goboooooobobooooooobooa

doctest oo obooooooooa
unittest gooooboboboooo

test.test_support PythonD OO OQOOOOOO

math oooo (sin) 0O0)O

cmath goooooooooooon

random Jooobobobobooooobobobboooooooooo

whrandom oo0oooooooooooon

bisect goobooooooboboooooobooa

heapq 000000 (00000000)000ooon

array Efficient arrays of uniformly typed numeric values.

sets oooooobooooon

itertools goooooooooboooooooboooooon

ConfigParser Configuration file parser.

fileinput PerlD00DO0OU0OO0OODOO0OOUODOODOUOOODOOOUODOODOOOODO(@OUDOOC
xreadlines goboooooobobooooooobooa

calendar UNxOcalUODOOOOODOODOOOOOOOOODOODOOOOOO
cmd gogoobobobboooooboooboog

shlex UNx OOODODODOO0OO0OOoOOoOooOooooooad

51 pydoc —000000000D0O0O0OOOOODOOOO

2100000000000

pydoc 000000 0OPythonDODOO0OOOOO0OO0OD0O0O0OO0O0OO0OODOOO0ODOOODOOOOO
0000000000000 00000000OWebbrowse OOOOOOOOOOOOHTMLODOO
gbooobOoboooooboon

0000000 help() OOOOOOOOOOOOOOOCOOCOOOODOOOOOOOOOOOOCOCO
0000000000000 0C00O0O00000DOC00ODO0000000DO0O0ODOO0O00 pydoc OO0
O0000OpydocO PythonD OO OO OODOOOO0DODOOOOODOOODOOOOOOOOOOOOO
0000000000000 0O00000000O000O00000000O0D0O0O0O0O0OO0O0n shelloO
ooooo

pydoc sys

157



sys 00000000000 OO00OUNXO manOOOODOOOOOOODOOOODOOOOOODOO
pydocOO0O0O00000O0O0OO0OO0OO0O0O0O0OO0O0ODOOOOOO0OODOO0OOOOO0OOODOOOOO
0000o0o0oO00ooO0o00ooO0o0ooOoO0o0oOoOOo00ooOoOo""000O0O000O0OOpydocO
oo0o00o0oogooooOooOo000o (ooooUoooooOOoOoo0OoooooOoDOOooOOobooOoo
oo uNnxOoogo"(OOOO0OO0)00o0o0o000o0o0)§ooooooo0o00 PythonDOOOOOOOO
goooboobooooboooooobooooboboboooooo

uobod-wOoobOooboooboooooboooboobobooooooboobooboooooboaoo
OHTMLOODOOOODOOOOO

00000 -kOOOOOOO0OoQoOoOo0ooooooooooooooooooooooooooooo
OO0OooooooooobDouNnxOmanOOOO0OOO0OO0OO0O0OO0ODOOOODOOOODOOOOO
gooobooobooboobooobon

OOOpydocOOOOOOO0OO0OODODODO Webbrowse1 00D OO00O0OO0O0OOO0ODOODOOOO HTTP
O000000000000000O0pydoc-p123400000HTTPOOOOOODODO 123400000
0000000000 Web browsefd 000 http://localhost:1234/ oo0ooooooooooo
googod

pydoc0 00 0000000000000 O0OO0OOOOOOODODODOODOOOOOOOOOOOODOOO
000000000000 00Opydocspamd 000000000000 OOO0OOOOOPythonD OO
OOoO0O0O0O0O00 Yimport spam 0000000000000 O0OO0O0O00O0O0O0O0O0O00O0O0OOOOO
gooo

52 doctest —O00000O0O0OO0ODOODOOOODOODOODODOOO
goooon

doctest 00000000000 OOOOOOOOOOOOOOO (doestring)d 00000 PythonO O
oboboooOoboobooboobooooooboooooobooooobooboooooobooooon
obooooboobooooboobooboobobooooobooooboooon:
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This is module example.
Example supplies one function, factorial. For example,

>>> factorial(5)
120

def factorial(n):
""Return the factorial of n, an exact integer >= 0.

If the result is small enough to fit in an int, return an int.
Else return a long.

>>> [factorial(n) for n in range(6)]

[1, 1, 2, 6, 24, 120]

>>> [factorial(long(n)) for n in range(6)]
[1, 1, 2, 6, 24, 120]

>>> factorial(30)
265252859812191058636308480000000L
>>> factorial(30L)
265252859812191058636308480000000L
>>> factorial(-1)

Traceback (most recent call last):

ValueError: n must be >= 0

Factorials of floats are OK, but the float must be an exact integer:
>>> factorial(30.1)
Traceback (most recent call last):

ValueError: n must be exact integer
>>> factorial(30.0)
265252859812191058636308480000000L

It must also not be ridiculously large:
>>> factorial(1e100)
Traceback (most recent call last):

OverflowError: n too large
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import math
if not n >= 0:
raise ValueError("n must be >= 0")
if math.floor(n) != n:
raise ValueError("n must be exact integer")

if n+1 == n: # catch a value like 1e300
raise OverflowError("n too large")
result = 1
factor = 2
while factor <= n:
try:

result *= factor
except OverflowError:
result *= long(factor)
factor += 1
return result

def _test():
import doctest, example
return doctest.testmod(example)

if _name__ == "__main__"
_test()

‘examplepy OOD00000ODODODODODODOOOOOOdoctest ODOOODODODOOOO:

$ python example.py
$

uboobgbboobgbobooboobobuooboboobobooboobooboobobood
0000 -vODOOOOOdoctest D000 0OD0ODODODODODODODODODODODODODOODODOODODOODODDODODO
oooobooog:

$ python example.py -v

Running example.__doc__

Trying: factorial(5)

Expecting: 120

ok

0 of 1 examples failed in example.__doc__
Running example.factorial.__doc___

Trying: [factorial(n) for n in range(6)]
Expecting: [1, 1, 2, 6, 24, 120]

ok

Trying: [factorial(long(n)) for n in range(6)]
Expecting: [1, 1, 2, 6, 24, 120]

ok

Trying: factorial(30)

Expecting: 265252859812191058636308480000000L
ok

And so on, eventually ending with:
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Trying: factorial(1e100)
Expecting:
Traceback (most recent call last):

OverflowError: n too large
ok
0 of 8 examples failed in example.factorial.__doc_
2 items passed all tests:
1 tests in example
8 tests in example.factorial
9 tests in 2 items.
9 passed and O failed.
Test passed.
$

O00O0Odoctest DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OO0O0O0O0O0OO'doctestpy 00 0000000000000 O0O doctest O0O00OOOOOOOOOOO
gooooboobobooboboooogobobooooobooboooboobo

521 O0OOOOO

ooooooooooboooooMOODOOoODO:

def _test():
import doctest, M # replace M with your module’s name
return doctest.testmod(M)  # ditto

if _name__ == "_main__"
_test()

obooobooboooooboon

0000000000000 C00O0O0O0D0O000000O0OCOOtestmod() O MOODOOOOOOOOO
goO0,0000b0ooboooboobooooobooogoo

gboobdooboobobooobooboobooboboobooboobooboobon:

python M.py

goboooooobooobooboooooooooooooooooooooooooboooooooooooo
O00O00o0O00oO0@oo00o00onO)000b00o00oO0oOOooOoOoOO 'Test failed.”
ooogooo

ubto-vboooooobooobao:

python M.py -v

gbooobooobooobooboobooboobooboobooboobooboobooobon
gooo

verbose=1 0O testmod() O0O0OO0OO0OO0OO0OO (verbose)l D0OO0OO0OOD0OOOOOOOOOOO
verbose=0 00000000000 OOODOOO0O0O0OOOOOOtestmod() 0O sys.argv 00000
gooooooo
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O00O0O00O0ODOtestmod() OO0 2000(f, t) 0000000000 OfOOOOOOOOO0O
gooobooboooboobotooooboboooobooboooobooo

522 0O00OO0OOOODOODOODOODbDODODDbDODOO?

O0O0000 ‘doctestpy OO0 O0O00DO0O0OOOO0OO0O0ODODOOO0OOOOOOODOOOOOOOO
ubob:000000000000000b00000000000000000bO00O0Ob0O000aOn
ooboooOooboooobooooooboooboooboboobboooboooooooboooooboboOooooon
0000000000000 000000000000000000000000 import0 000000
gbooooobooog

0000 M_test OOOOOOOOOOO"OOOOOOOOOOOOOOOOOODOO(@EO
o0)0ooooooooooooooooooogogooooooooooooooooooooo
M._test OUOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOObOOOObOOO0
boboobooboobooboobooooboobooooooboboooooboooooboobooooon
OO00o00O000o0oD0ooOo0cO00o0OO0OM._test. . 0ODOOOO KOO

<name of M>_ test K

oboooboooooon

obooooobooooooobooooooboboooooboobooooooboobooooobooobon
gooooooooooboobooooobooooobobobooboooooboooMObObOobODbOOOO
ooooooooobooooooooooooObOobO0o0ooooM._test.. ODOOOOOOO0OOOD
ooooogo

523 OO0O0OO0OOOOODOODOODO?

O000O0O0O0O0Otestmod JO0O0OOOOOO0O0OOODOOCOOOOUOOODOOOOOOOMOO
goooooobobo bbooboobooobooboobooboobooooobooboobooboboOoDbooo
0000000000000 0O00o0oOoOoMOOOOCOOOOOOOOOO0OO (leftbehind crumbg) O
ocooooooooooooooooooooboooOoboOoooobooMooooooOooooObOoOooo
ooboooooooboooboobooobooobooobooobooooooboooboobobooboooon

testmod() O globs=your dict OO0O0O0O0O0O0OC0O0O0OCO0O0COO0COOCOOOCOOOCOOOO
0000000000000 M._ dict . OOOimpot0000O000CO000O0O0O0COOO0OOOO
0000000000000

524 OO0OO0OOOO?

gboboobOooooboobooooobooooboboooboobooooooDo:

>>> [1, 2, 3].remove(42)
Traceback (most recent call last):

File "<stdin>", line 1, in ?
ValueError: list.remove(x): x not in list
>>>

0000o0o000o0o00ooO(UOoOo0U00oO0bOoO0o0DOoOOo0O)O00DODOOU0OOOUObOoOO
oo0o0ooOoOoOoO “rile” 00 (COOOOO0OO0OOOOOOQOCOOOOODOOOOOOOO)OOOOO
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oooo

525 0O000O00OO

doctes] 00 0000000000000 000O0DODODOOOOODODODODODODODDODDODDOOOOO

debug ( module, namge
doctest ] OO OO00O0OO0OO0O0OO0OOOO0OODODOOOOOOOOO

O000000000000000000000000 module(COOO0OO0DODOOO0OOOODODON)
OO0@oooOoooO)0DO00o0o0oOo0OooooOoOoOO0OO0o0o0oOoOooOooooooOOnD named d
oooooooon

doctest0 00 OO 0ODO (testsource() ooooooooooOo)yooooogoguoooooo
0000 PythonODODODO pdb 0000000000000 0OOOO0O 2300000000000

testmod ()
OO0O0OOdoctes 00 0O0D0DOO00OO00OD0OOOOO0OOOOOODO Tester ODOOOOOOO
000000000000 000DO00000000D0DOO0O0DO00D000DDOd Tester OOO
O0O00dbo0O master DO0O0OO0OO

testmod() OUO0OOO0O0OOOOOOOOOCOOOOOTester DOOOOOCOOOODOCOO
O0OO0OO0OOOmaster 00000O0OO0OD0ODOOODOOOOOOO Tester.__doc__ ugboooaoo
god

testsource  ( module, name
doctes ] OO0 OO O0OO0O0OOODOODOOOOODOOOOOO

000000000000 module(ODO0OO0OOOOOOOOODCOOOOODO)00DODOOOODO
000000 docstringd 000000000 (COOOOOO)nameDOOODO0O

doctes1 000 PythonDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OO0 PythonDOOOOOOOOOOOO 2300000000000

DocTestSuite  ( [module])
000000000 doctest] 0000 D OOOO unittest. TestSuite ooooooo

0000 TestSuite O unittest0 0000000000000 0000OO0O0ODOO0OOOD doctest
O00000OOdoctes DO OOODOOOOOOOOOOOunittest0O0O0OO0O0O0OOOOOOODO
000000 (@OO0O0O)00000000 DocTestTestFailure oooobooooo

O0000O0Omodulel DO0O0O0O0OO0OOO0OOOODOOOOOOODOOOOOOOOOOOOODO
(booOoO0oo0ooOoOO00UO0OL)0ooOO00oU0DUU00ooOUODoOOODOOOoOOOOooooOOO
gbooobobooobooboooooobon

unittest 000000 Testsuite 0000000000000OO00O0OOOOOOOOOOOO
ooo:

import unittest
import doctest
import my_module_with_doctests

suite = doctest.DocTestSuite(my_module_with_doctests)

runner = unittest.TextTestRunner()
runner.run(suite)
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2300000000000 ODO:OO000DbOoUOoDO M_test  OOOOODOOOOO
00000000000 testmod() 0O0OO0O0OO0OOOOOOOOOOOOOODOOODDOOODOO
ooooboo

526 O0000OO0OODOODODOOOOODODODODODOOO?

0000000O000000000000000000000000000000000 —000000
0000000000000000000 (000000000000000000000000000
00000O0Odoctest OOOOODO00000000000000000O0OOOOOOOOOOOOO
00)O

>>> # comments are ignored

>>> x = 12

>>> X

12

>>> if x == 13:
print "yes"

. else:
print "no"
print "NO"
print "NO!m"

no

NO

NOom

>>>

00000 (expectedoutput) OO OO O OCOOOO™>>> " or'. '’ o0oDoooooooooo
00000 (@OoOooo)yoooo’'>>>' 00o0o0ooooooooooooog

goog:

- 000000000 DOOODOOODOOODOOOOOObOODOOODOOODOOODbOOObOOOnOO
oooobooogoo

estdoutd D000 O0O0OO0O0OOOOsdenrD 00000000 (@QOOOOOOCODOOOOODODOO
oooooDooooO)o

- JO00000D0O0ODOOOOUODOUODOOODOODODODOODOODOODODOODOODO
obooobooboooboboooboobobooboobooboooooboooooboooooooooon
oobOoobooobooobOoboobooobooobooOobooobooobooooooooobooooboooon
goooboboooboboooooboboooboobooooobooog:

>>> jf "yes" == \\
ARG S\
"es™
print 'yes’
yes

 J0ObOOobObOobooboobon:
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>>> assert "Easy!"
>>> jmport math
>>> math.floor(1.9)
1.0

oobooboboooboobooooboooobbooooooo™>s> " Doobboooooooo
uooobooooboaooo

5.27 0000

l.doctest 0OOOOOOOOOOOOOOOOOOOOOOOOO1IO0O00O0O0O0O0O0O0O00O0O0O
O0ooOoOooooooOoOpPythonDOOOOODOOOOCOOOOOUOUOODODOODODOOCODOO
0000000000000000000000000000O0O00O0O0O0O00000PythonD OO
boooboooobooooobooboooobooooboboooobooooobooon

>>> foo()
{"Hermione": "hippogryph", "Harry": "broomstick"}
>>>

ooooo!ooooooog

>>> foo() == {"Hermione": "hippogryph", "Harry": "broomstick"}
True
>>>

ooooboooobooboooooa

>>> d = foo().items()
>>> d.sort()
>>> d

[CHarry’, 'broomstick’), ('Hermione’, 'hippogryph’)]

goooboood
gbooboobobobooboobooboobobo
ugboobogooboobooab

>>> id(1.0) # certain to fail some of the time
7948648
>>>

gbooboobgooboobobbobooo

PythonDOOOOOOOOOOOOOOOOOOO COOOOOOOOOOOOUOCOOooooo
gboboooooboooooboooobobobooooooobooooboboboobobo
gooobooooboooobooooon
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>>> 1./7 # risky
0.14285714285714285

>>> print 1./7 # safer
0.142857142857

>>> print round(1./7, 6) # much safer
0.142857

1/2.%*3 000000000000000000000000000000000 doctest] 000
uooobooooboboon:

>>> 3./4 # utterly safe
0.75

oboooboooobOooboooooboooboobobooobOobooooobon

2. 000000DO0O0o0U0O0DooO00ooOoOU0U0OoDoogOooooOg

000000000000000000000000000000000000 __test() gogon
goooboobooog

def _test():
import doctest, sys
doctest.testmod()

oooobooboo

5.28 00O

doctstOOOOOOO "doc"OOCODOOODODODOOOOOOOOODODOOOOODOODOOOOOOO:OO
OOO0OCOQO doctesl DO OOOOOOOODOdoctesOOOOODOOOOCOOODOODODODODODOO
goboobooboooobobobooooboo

docstringD 00000000000 ODODODOOOOOOO0O00O0OODODOOODODOODOOOO —0O
booooooobooboboooobobobooooboboboooooboooobOobbooooon
oboooobooboboooooobooooooboboooooooboooooobooboooon
gbboobooaboaobooboaoboobooboaobooboobooboobooboaobooaan
0000000000000 00000000O0:doctest] 0O OOOO0OODODODODODOOODODOODODO
bbooboboooboobooooboooobobooobooboooobooooonon

gboboooOobooooooboooooobobooooobobooooooboobooooobooboon
ocoooooooobooogoo"ooobooooooooboOooooobooo0ooooobogoooo
0000000000000000000000O0 doctes] 000 O0OO"0OOODOODODO"OOOOO
boooboboooboobooooboooooon

0000000000000 0000000000000000000000000000000
_test  0000000D0O000O0O0CO test OOO0OO0D0O00O0O0O0OO

5.3 unittest —ou0ooooooooood

2100000000000
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OO0 PythonDOOOOOOOODODOO O “PyUnit” 000 O0O0OKentBeckd Erich Gammal O O JUnit
O PythonO O OO JUnitO O O KentO SmaltalkD OO O O0OO0OO0O0OO0OO0 Javald DO0OO0OOO0OO0OO
O00000o000ooO00ooOoo0ooOOoooooooooDo

PyuntOOOOOOOOOOOOO0OOOOOOO0O0O0OOCOOOODOODOOOOOOOOO0O0O00OO
000000000000 000OO0 unittest obooooooooboboboobooobooboooobooon
ooooooooon

PyUntOODODOOOOOOOODODODODDDOODOOO

Fixture

testfixture(OOOO)0 00000000000 0OO0OOOOOOOOOOOUOOOOO:OOOOOO
goooboooobobooooobooooobobooboooDo

gooooo

0000000000000 00O0000O000O0000000O0OoOOOPyuUnitt 0 OTestCase
oboooboooooboobobooooboobonoo

goooobooo

oobooboooobooboboobooooobooobooobooooooboooooooboooboooon
ooooboooooboooon

googooboo

uoboobobooobooooooobooboobooboooboooooooooboOooboooooo
ooboooboooboooboooobooobooOooobooobbooboooooobooobooobooon
goooboooobooooo

PyUnitOO OO OOOOOO fixtured OTestCase OO0 OO FunctionTestCase OO0OO00000O00O0O
O0OOTestCase D0OD0D0OU0OODOO0OOOOOOODOOODOOOOFunctionTestCase ooooooo
OPyUnitDOOOOODODDOOOOOOfixtureDOOOOOOOODOOOTestCase OO setUp() OO0
OO tearDown() 0O0OO0OO0OOOO0OOODOOOOOclassFunctionTestCaseDl 00000000 OOOoonO
0000000000000000000000000000 fixwreOOODODOOOODOOOOODOOO
000000000000 0000000000000000000000000000000TestCase
0000000000000 0000000000fixwreDOOOODODOOOODOOOOOOOO

00000000 TestSuite 000000000O0OOO0O00O0O0O0O0O0O0O0O000O0OOOOOOO0O
gbooooboobooobooboobobooooboboooooobooboooooOobobooooon
ooood

00000000 rwn() OOOODOOOOOOOOOOOrun() OD0OOOO TestCase 0O TestSuite
O00000000000000000 TestResult COOO0OO0OO0OO0OOCOOOPyUNntOOOOOODO
000000000000 00000 TextTestRunner O00O00O0O0O0COOOOOOOOOOCOOO
0000 (CQO0O0000000o0O0000o0O0)000O00U00O0O00U0DO0O0O0DUODOOO0OOoDUOoOOO
gooooo
gogo:

PyUnit Web Site
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(http://pyunit.sourceforge.net/ )
The source for further information on PyUnit.

Simple Smalltalk Testing: With Patterns
(http://www.XProgramming.com/testfram.htm )
Kent Beck’s original paper on testing frameworks using the pattern shareditbgst

531 OOOOO

unittest gbogboboodobooboboobooboboobooboboobobooabaoobooa
gboooobogboooboobooobobboboobooboobobobobboobooo

O00OOrandom OOOOOO0OO0OOOOO0OOOOOODOOOOOO

import random
import unittest

class TestSequenceFunctions(unittest.TestCase):

def setUp(self):
self.seq = range(10)

def testshuffle(self):
# make sure the shuffled sequence does not lose any elements
random.shuffle(self.seq)
self.seq.sort()
self.assertEqual(self.seq, range(10))

def testchoice(self):
element = random.choice(self.seq)
self.assert_(element in self.seq)

def testsample(self):
self.assertRaises(ValueError, random.sample, self.seq, 20)
for element in random.sample(self.seq, 5):
self.assert_(element in self.seq)

if _name__ =="'_ main__"
unittest.main()

00000000 unittest. TestCase bobobobobobobboboooOtest ODODO
gbooooobobooooooboboooooobobooooooobooooooobobooooon
ooo

O000000000o000oo0Do0o0000000o00oooDoODO assertEqual() googn
O0000assert () O000000000000O0O0O00O0OOD assertRaises() ocoooopooogo
O0O0O0Oassert O0O0O0O0OO0OOCOOOOOCOOOOOOOOOOOOOOOOOOOOOODOOO
O000000U0ooOooooooo

setUp() OO0OOOOO0O0O0O0O0O0O0O0000O0O0OO0O0O0O0O0O0O000000000 setUp() OO0
000000000000 OtearDown() OOO0O0O000000000O0O00O0O0O0O0000000OO
00000000000000000000000000000000000000 setUp() 0000
ooooo

00000000000 000000000000unittest.main() oooboooooooooon
gbboobbobobooboobboobooboobooobboobbobboobobooboobaann
gboooooooogo:

168


http://pyunit.sourceforge.net/
http://www.XProgramming.com/testfram.htm

Ran 3 tests in 0.000s

OK

obooboobooboooobooboobooooboooboooooooooobooooboooooan
unittest.main() oooooooooooooo0oooooboobooooooooooooD 200
goooboooooboooooo:

suite = unittest.TestSuite()
suite.addTest(unittest. makeSuite(TestSequenceFunctions))
unittest. TextTestRunner(verbosity=2).run(suite)

boooboooooboobooooobooooboobooooboOobooooboooooboobooon:

testchoice (__main__.TestSequenceFunctions) ... ok
testsample (__main__.TestSequenceFunctions) ... ok
testshuffle (__main__.TestSequenceFunctions) ... ok

Ran 3 tests in 0.110s

OK

00O unittest gboboobooboobooboooooobooobooooboobooobooooon
oboboobOoboooooboooboobooboooooboooooboon

532 O0OO0OODO

O0000doo0o0odooooodoo0dd0 —dooodoodooooooooooooogooon
00 —000PyUnitD 000D OO0OOODO unittest 000000 TestCase ODO0OOOODOODOOO
O0000000000000000 TestCase 000000 OOOO0OOOOOO FunctionTestCase
ooooooo

TestCase JO00OOO0O0DOOOOOOOOODOOOOOOOOODOOODOOOOOOOODDOO
ooooooobooo

TestCase JO000ODOOOOO0ODOOOOO0ODOOOOOO0ODODOOOOODOODOOODDODOOO
gbooobOoobooooboooooon

O000O00OO0rnTest() OOO0OOO0OODCOOOOOOOOOOOOOOOOOCOOOOOOOOOO
oooooooboooog:

import unittest
class DefaultWidgetSizeTestCase(unittest.TestCase):
def runTest(self):

widget = Widget("The widget")
self.failUnless(widget.size() == (50,50), ’incorrect default size’)

0000000000000000000 TestCase O assert*() O fail*() gbooboobobo
gboboobOobooboobobooooboboooooobobooobooboooooobooooon
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OO failure 0 0O O OO assert*() O fail*() 00000000ooooooooooooon errorsd
gooogd

gboogboobooobooboobooboobooboobooboobbobbooboobbon
gboboobobooobooboooobooooobooboooobobooooboOobooobooono

testCase = DefaultWidgetSizeTestCase()

oboooooboobobooooobooboooooobooboooboooooobooboooooobooboon
WidgetO OOODO 1000 000000000000 0OOOOODOO *Widget"OODDOOODOOODODOOO
gboooboooboobooooboo

0000000000000 0setUp() D000 00000DO0DO0DO0DOOODODODODOOOOODOOO
oboboobobooooboooobooog:

import unittest

class SimpleWidgetTestCase(unittest. TestCase):
def setUp(self):
self.widget = Widget("The widget")

class DefaultWidgetSizeTestCase(SimpleWidgetTestCase):
def runTest(self):
self.failUnless(self.widget.size() == (50,50),
'incorrect default size’)

class WidgetResizeTestCase(SimpleWidgetTestCase):
def runTest(self):
self.widget.resize(100,150)
self.failUnless(self.widget.size() == (100,150),
‘wrong size after resize’)

O0OO0O0O setUp() OOCOCOOCOOOOOOOOOOOOOOODOOOODODOOOOOOCOCOCOOO
0000000000 runTest) OOOOOOOO

000000000 tearDown() O0OOOOOOOOOOrunTest) OO0OOOOOOOOOOOOO:

import unittest

class SimpleWidgetTestCase(unittest.TestCase):
def setUp(self):
self.widget = Widget("The widget")

def tearDown(self):
self.widget.dispose()
self.widget = None

setUp() O0OO0OOO0OOOOOrunTest() O0O00O0O0O0O0OOtearDown() COOOOOOOO
O0000000000o0uoooo fixuwred OOOOO

JunitO 000000000000 COOO00000OOOOOCOOO0OOoOoOoooDoOOCOOOOd De-
faultWidgetSizeTestCase 000D SimpleWidgetTestCase 0O00000000000000OO0
O0000000o000ooDoo0o0oDooooOoDoOPyUNtOOOOO0DODOOOOOODOOOOO
go:
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import unittest

class WidgetTestCase(unittest.TestCase):
def setUp(self):
self.widget = Widget("The widget")

def tearDown(self):
self.widget.dispose()
self.widget = None

def testDefaultSize(self):
self.failUnless(self.widget.size() == (50,50),
‘incorrect default size’)

def testResize(self):
self.widget.resize(100,150)
self.failUnless(self.widget.size() == (100,150),
‘wrong size after resize’)

00000 rnTest() OO0OO0OO0OODOOODOODOOOOOOOOOOOODOOOOOOOOOOOO
00000 test*() 00000000000 0000O0selfwidget goboooooobooobog
obboobooboooboooooooboobooooooobooooboboobooboooooDo:

defaultSizeTestCase = WidgetTestCase("testDefaultSize™)
resizeTestCase = WidgetTestCase("testResize")

PyunitDOOOOOOOOOOOOOOOOOOOOOQOOOOOODODODOOOOOOOOOOOOO
00000000000 00000000Ouunittest O TestSuite OOOOOOOOODOO

widgetTestSuite = unittest.TestSuite()
widgetTestSuite.addTest(WidgetTestCase("testDefaultSize"))
widgetTestSuite.addTest(WidgetTestCase("testResize"))

gboboobooboooboobobooooobooboboooooboboooobobooooobooboon
gboboobobooooboooobobooooboobooboooboog:

def suite():
suite = unittest.TestSuite()
suite.addTest(WidgetTestCase("testDefaultSize"))
suite.addTest(WidgetTestCase("testResize"))
return suite

goo:

class WidgetTestSuite(unittest. TestSuite):
def __init__ (self):
unittest. TestSuite.__init__(self, map(WidgetTestCase,
("testDefaultSize",
"testResize")))

(000DO0D0000000)
O000OTestCase 0000000000000 00O00000000000000O000 unittest

0000000000000 O0000O0O00ooO00ooO0oO00ooOoOoOoooOOd makeSuite()
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ooooooooooon

suite = unittest.makeSuite(WidgetTestCase,’test’)

makeSuite() 00000000 O0OO0OOO0OOQOUOOUODOOOOUOOOOOODOOOUODOOOOODOO
cmp() O0O0DDOODOODOOODOODODODODOODODOOOOD

bobobooboooboobobooboobooobooobooboboboboooboobobOoboobooo
OO00O00O000OTestSuite 00000000 TestSuite 000000 TestSuite 0000000
gooood

suitel modulel.TheTestSuite()
suite2 module2.TheTestSuite()
alltests = unittest.TestSuite((suitel, suite2))

0000000000000 D00 (widgetpy DO00OO0)0000O00O0OO0OO0OOOOODOOOOOOO
000000 (widgettests.py OO DO O0)0O0C0QOOCOCOOOOOOODODODODODODOOOOOOOOO:

- JO00b0OD00O0ODOO0ODLOODbO0ODOODbODbOODLOODOOD

- J000D0O0O0OO0ODOOOOODOODbOOOOODbOOnOO

e JO000OD00O0ODO0O0ODOODOO0ODLODODODOODLOODOODbOODbOD
- J000D0O0O0O00ODOOOOODOODOOOOODOObOOODOO

e JO00O0D0OOO0ODOOODLOODOODOODbODOODbLOODO

- COODOODOOODOODOOODOODOOUODODOOOODOOOODOOOOO

- JO00O0D0O0OO0OO0ODLO0ODLO0ODbOODbODbOODLOODbLOODO

533 U0O0OOOOOObDOODOO

0000000000000 0O00DO0OoO PyUNtCOODOOOODOOOOOOODOOOOOOODOO
TestCase U0 O0OOOO0O0ODOOOOODOOOODOO

O0000O0000OTestCase OOOOODOOOO FunctionTestCase O0000o0o0o0o0ooooon
oodoooOobOoobobOoO0ooooooooooooooooooon

uboaboogbooobgood:

def testSomething():
something = makeSomething()
assert something.name is not None
# ..

gbooobooboobobboobooboobg:

testcase = unittest.FunctionTestCase(testSomething)

gbooobooboobobboboobooboobon:
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testcase = unittest.FunctionTestCase(testSomething,
setUp=makeSomethingDB,
tearDown=deleteSomethingDB)

0 0: PyUnitO AssertionError gbobobobobobobobobobobooboboboon
00000000000 AssertionError gbooobooboobooboooooooo

534 0O0O0O0O0ODO

classTestCase ()
TestCase 0000000 O0OOOOODOOOODOOOODOODOODOODOOOODOOOOOOO
0000000000000 00000000000D00O0O0dTestCase DOOOOOOOOO
00000000O000000oO000o0O00o0O00O0D0oO0OO0O0DOOoUOOOoOooOoUOon
0000O000o0oooooooo

classFunctionTestCase  ( testFun(f, setUp[, tearDowr{, descriptiorﬂ ]] )
0000000 TestCase O0O0O0O0OO0OO0O0OOO0O0OOOOOCOOOOOOOOOOOOOODO
000000000000000000000000000000000000000D0DDDDDOO
0000000000000 wwnittest 000000000000 O0000O0O0ODOOOOOOOO

classTestSuite  ( [testﬁ)
uoboobooooboobooobooobboooooobooooooooooooogooogon
00000000000000000000000000000000000D0000000000
000000000000000000000000000000000000000OOtests00O0
000000000000000000000000000000

classTestLoader ()
00000000 TestCase D00 DOODO0OO0OOODOODOOODOODODOODDO TestSuite
0000000000000 0000000D0O0000OD0O0000O000 TestCase OOOOODO
0000000 test 'O000000O0OO0OOOOOOOOOOOOOOO

defaultTestLoader
Testtoader 00000000 O0OO0OOO0O0OOOOOOOTesttoader OOOOODOOOOOOO
00000000 TestLoader 0000000000 DODOOOODOOODOOODOOODOO

classTextTestRunner ( [strean{, descriptiong, verbositﬂ ] ] )
cooooooooobooOooooooooooooooOoboOoOoOoooooOooOoboboOoOoooOoa
voboobooooooboobboobooooogoboobobogboogoogoogooaon
ooo

main ( [module[, defauItTes[t, argv[, testRunne{r, testRunne}] ] ] ] )
booooooooooooooooooobooooOooobo0oooooooooooooooogd
cooooOoooobobocoooobcooooo

if _name__ =="'_ main__"
unittest.main()

O0000O00Odoctest DOOOOOO0OUOOOOOOOOOOOOOODOUOODOOOODODOUODOODO
000000000000 unittest.TestSuite 0000000000000 000 DocTestSuite
OO0000O00000 2300000000000
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535 TestCaseOOOOOO

TestCase DUOOO0O0O0DODOOOOOO00O0DODOOOOOO0ODODOODODODOOTestCase OOODODO
000000000oooO0O00o000Uobo0 —000ooooooOooo fixuwreCOODO)OOO
0000000000 DOOfixuwreJOOOOODODODODODO0DO0DODODODODOODODOOODODODOO

TestCase DOOO0OODOOODOO 30000D0ODOOOOO:0DODOOOOOOODODOOODODOO
goboobooobooobooooboooobbooooobooooboooooboooooooooooooooon

gboboobooboobooboooobobooog:

setUp ()
O0D00DOoODOoOOOfixuwreODOODOODOODOOOOODDOOODOODOOODOODOO
goobodogoobbooooobooooooooobbooooobobooooon

tearDown ()
000000000000000000000000000000000000000O000000
0000000000000000000000000000000000000OO00O0O0O0O00a0
0000000000000000000000000000OsetUp() OO0O0O0OO0O0O0OOOO
gooooooooboooooob oo oo buoooooobg

run([result])
000000000000 0C resut0000C0000O0COO0O0O0OCOOOOOOOOOT esultn
NoneDOOOOCOOOOOOOOODOOOOOOOOOOOOOOOOOOOOO0O0O0O0O0O0O0O
Oo0O0O0O0O0O0O0O0OO0OOOTestCase DOOOOOOOOODODODDDOOO

debug ()
gboboooboboobooboobobooooooobobooboboboobLboobobo
ooooooobooobooda

ooooboobobobobobooboobooboobobobooboooo

assert_ (expr[,msg])

failUnless (expr[,msg])
expr0O0O000O0O0O0ODO0OODOOODOOOOmsguODOO0OOO0OOOO0ODO0OO0ODOO NoneO O
ooogooooo

assertequal  (first, seconﬂ, msg])

failUnlessEqual (first, seconﬂ, msg])
firstd secondexpl OO0 0000000000000 OO0D0OODOOO0OO0OOO msgOOOOOO
00000 NoneOODO O OO failUnlessEqual() O0OmsgdOO0O000O firstO second]

0000000000000 Ofailunless() oobooobooOoobooOooooboboOooboooo

assertNotEqual  (first, seconﬂ, msg])

faillfEqual (first, seconﬂ, msg])
firstO secondexptl 00000 0000000000000 0O0O0OO0OO0OO msgOOODOOOOOO
00 None O 00O 0O OO failUnlessEqual() OO0 msgdOOO0O0000O firstO secondd 00O
00000000000 failunless() Jooooobbooooooobboooooooo

assertAlmostEqual (first, seconﬂ, places{, msg] ])

failUnlessAlmostEqual (first, seconﬂ, pIaces{, msg] ] )
firstO secondd places 000000000000 DO0OOODOO0OOODOODOOOOOOOO
Jodoooooooooobbbbbdooooddoooogooooooooobooooo
gogbbooobbtboobooobbooobboobboobuooubbOdOmsgugo
OONoneO OO OO

assertNotAlmostEqual (first, seconﬂ, places{, msg]])
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faillfAlmostEqual (first, seconﬂ, place:{, msg] ])
firstO second] places0 000 0000000000000 0OO0OO0OOO0O0O0O0O0O0O0OOOO0O
gooooboooooboboobobb oo oo b oo boooo
00000000000000000000000000000000000msg0 0000000
NoneOOOODODO

assertRaises (. exception, callable, )..

failUnlessRaises ( exception, callable, )..
callableD0 D DO OOOD0OOOO0OOODOOOODOO assertRaises() goooooooooon
0000000000000000000000O0exception] 000000000000 OCOO
obobooooboboboooooboboboboooboobOoboboooobobobboobo
000000000000 0000000000 exceptior 0O O00O0O0O

faillf  (expr, msg])
faillf() O failUnless() O000expr000000000000ODOOOOOODOOOOO
msgdO0O00000O0O000O NoneOOODOO

fail  ([msg])
0000000000000 000000000 msgOODODOO0OD0OOOO NoneOOODOODO

failureException
test) 0OOO0O0OO0O0OODOOOOOOOOODOOOOOOOOODOOOOOOOOODODOOO

d0oooooooooOOoOoo0obObO0O0O0000o0oOoOooooobOoOoOoOoooODbODbOOoODbOOoOO
AssertionError oodgd

ubodabuobouobogbooboobodaboobouooboooobboobod:

countTestCases ()
000000000000 000000o00DDOOdTestCase DO0OODODODOOO 10000
OOTestSuite 00000 100000000

defaultTestResult 0
00000000000000000000000000000000000000000

id ()
000000000000 00000000000idO0000o00oo0DO0D0D00oOooooooOn
0000000000000000

shortDescription 0
0000000000000 oooooooguoo NonedOOOOOOOOOoooooOoOOOO
0000 docstringd 000000000 NoneO OO OOQO

53.6 TestSuiteOOOODODO

TestSuite 0000000 TestCase 0000000 DODO0ODOOODODOODODOOOOOOOOOOOO
OO000000000ooooooooOoOOOOOOOOgdOTestSuite OOOOOOCCOOOODOO
ooooo:

addTest (tes)
TestCase 00 TestSuite 0000000000 OOOOOOOOO

addTests (testg
OO00O00testO00OO0ODO0ODO TestCase OO TestSuite 00000000 OOOOOOCOO
god

run) O0ODOO TestCase Orun() OOOOO0ODOOOOODO:
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run (resulf
000000000000 0000D resut0000000D000OO0ODOOODOODOOTest-
Case.run() 0O0O0O0O0OTestSuite.run() OO0oO0oOooOoooO0oUOoUOOUOOUODUODODO

OO00OTestSuite Orun() OOOOO TestRunner OOOOOOOOOOOOOOOOOOOOO
oooooo

5.3.7 TestResultO OO OOO

TestResult 00000000000 O00OOOO0OOTestCase OODOO TestSuite O0000OO0OO0OO
0000000000000 000o0oO0o0bL0bOoO0oU0LO LoD bDOo0oUDODbDOo0oUoLoDbDOooUoLooDg

unittest 00000000000 0000000TestRunner.run() 000 TestResult OO0
goooboboboooooboboboooooooga

TestResult OO0O0OOOOOOOOO0OOOOOOOOOOOOOOOODOOOOOOOQOO (testcase
tracebach 00O OOOO00O0OOOtracebackl] 0000000000000 OOOOOOODOOOOOOO

ugboobouoboobobboobooboobooboobooobab:

errors
uoboobooboobooobooboobooboobooooooooooboOooooOooon
OO0OOTestCase 0O0O000O0DDOOOODOOO0O0O00O0O0O0O0O0O0DDOOOOOOO0OO 2200
O00000:sys.exc_info() oboocooOobooooboobooooobooooooon

failures
000000000000 0000000000O0O0UOOOTestCase JOO0ODOODOOOOOO
000000000000 000000000 2200000000 : sys.exc_info() goog
00000o0oo0o0oo0ooobOooobOoooboooDo

testsRun

goooooooon
wasSuccessful ()

0000000000000 0000o00oon TreDOOOO0OOOO FalseDO OO
goooobobobodooooobbbbooooooobobbboooooouobbobboooogo
Jooobobooboooooobobobobooooooboboooogo

startTest  (tes)
testUO0 0O 0OO0O0O0O0O0OODODOOOO

stopTest (tes)
testU0 000000 0O0O0ODOODODOOOOOODODOODOO

addError (test, er
000000000000 0000000000000000000000OerrO sys.exc_info()
000000 (typg valug traceback OO0

addFailure (test, er)
D000D000000000000O0D0O0err O sys.exc_info() 000000 (type valug
traceback 0O OO

addSuccess (tes)
gobbbbooooduoouobbbooodbtestidgogobbboooooooob oo
god

TestResult OO O0DO0O0O0O0O0OOODOOOOOOOODODOOOOOO:
stop ()
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oobOooboobooboobooobooooboooboboooboooobooooboooobooobooobooon
O0D0o0boobO0o0bD0o0obo0oOoboODTextTestRunner OO00O0000OO0O0O0OOODOOODOO
oboobobooooooboooooboooboooooooooobooobooboobooboooo
ooooboooooo

5.3.8 TestLoaderO OO QO QOQO

TestLoader 0000000000 0O00O0COOCOOOOODOOOODOOOOOCOCOODOOOOOODOOO
0000000000000000000OCOunittest 0000000000000 defaultTestLoader
oboboobooooboboooobooobooboo

Testloader 000000000000 OOOOOOOO:

loadTestsFromTestCase  (testCaseClags
TestCase OO ODOOO testCaseClass OO0O0OOO0OO0OOO0ODOODOOODOODOOOOOO

loadTestsFromModule  ( modulg
000000000000 000000000000000000000000 000 moduled O
TestCase D00 OU0O0OOOOUOOOOOOOODOOOOOOUDOOOOOOOOOOOODOOO
ooooooo

OO:Testcase 00000000 0OOO0ODOOOO0OOOOOOO fixtuwreDOOOOOOOOO
JddUd0o0od00ooo0doUoooodUooo000oooduoooooooooooooo
0 0O loadTestsFromModule 0000000000000 0DO0DOdDfixtuwred OOOOOOO
Ooooooouooooooooooooooooon

loadTestsFromName ( name[, moduld)
cooooObooooooOoooooooooboooOooobooOoOon

namelJ 0 “000000"000000000D0O0O0O0DODOO0OOQOO TestCase 0O TestSuite
000000000000 00000000000000D000000 SampleTests 0000
00 TestCase 00O OO0 SampleTestCase 00000 0O0OSampleTestCase 0O 000
00000 test one() Otest two() Otest three() 0000000000000 named
'SampleTests.SampleTestCase’ d00o0ooOodSampleTestCase ODOOOOOOOOOO
O00000000000000DOO0000 'sampleTests.SampleTestCase.test_two’ O
000000 test_two() oo oooooooon
gooobbobboooooobbbboooobobbboooooobbbbobooogo

O0OmoduleD0D0O0O0OOOmModuleD 0 nameO 000000

loadTestsFromNames  ( name%, modulé)
loadTestsFromName() 0000000000 000O000O0O00COO0OOOCOOOOOOO
vobodobogobooggooobnamedi 0000000000000 O0O0O0OO00O00O0O0O
gooo

getTestCaseNames (testCaseClags
testCaseClasE 00 O 000000 O0OO0OOODOOOODOOOOOOOO

O0000000ooooooooOooOoO0O00oooooooOO Testtoader OOOOCOCOOO
oooooooboooo

testMethodPrefix
0000000000000 o0oO0oooooooooooo0ooooooUoOn test ooo

sortTestMethodsUsing
getTestCaseNames() 00000000 DO0OOODOOO0OOCODOOOOOOODOOOOCOOOO
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OO0O0cmp() COONoneODODODODODODOODOOOOOOOO

suiteClass
goo0oo0oooooobooooooooooooooooooooo oo oooo
000000000000 TestSuite 00O

54 test —PythonOOODOOOOODOOO

test OO0O0O0OO0OOPythonDOO0OOO0O0OOODO Otest.test_support U o0 testregrtest
0O00doo0o000000d0 test.test_support oooooo00doo0o00o0ddtestregtest
oooooooooooooooooood

test JOO00ODOOOODOOOOOOOOOOD test. ’00000000DOOOODOOOOO
000000000000 0O00O0ODOO000O0g unittest obobooooooboobooooogoo
00;0000 unittest 0000000000000 unittest goooooobooboooogo
0000000000000 00O00OO0O0O0OO0Odoctest OOOOOOOO*OO0O0O"O0OOOOOOO
gboboooboooobobooooobooooboboooonog

oooo:
unittest ooooo (5.30):
PyunitD OO OOOOOO

doctest O OOOO (5.20):
gbooboobobobooboobooboobon

541 test DUOOODOOOOOOOOODOODOODOO

test 000000000 OO0OOOOOunittest ooboooooooooooooooobobooobooon
coooooooooooOo0oooobDbOoOoOoooooOoDDOObOODODbOOO0O0O0OO ftest.”
gobooooooobooooooooooooooobooboooboooooooooooboooobobooobo
utobooooboooobooooboobooooooooooboooooooboOooobooboooooo
OOCCOOCOOODOOOd(C#True O0O0O0O FRalse DOOOOOOOOO0'OO0DODO)OCCOCOCOO
gboooooboboboobooboooobobooooboobooooobooboooooobobooon
ooooboboobooboobooobooboooobooboog

gooobooboobgooboooobn:
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import unittest
from test import test_support

class MyTestCasel(unittest.TestCase):
# Only use setUp() and tearDown() if necessary

def setUp(self):
. code to execute in preparation for tests ...

def tearDown(self):
. code to execute to clean up after tests ...

def test_feature_one(self):
# Test feature one.
. testing code ...

def test feature_two(self):
# Test feature two.
. testing code ...

. more test methods ...

class MyTestCase2(unittest.TestCase):
. same structure as MyTestCasel ...

. more test classes ...

def test_main():
test_support.run_unittest(MyTestCasel,
MyTestCase2,
. list other tests ...

1 ’

if _name__ =='__main__"
test_main()

gboooobooooboboboboobd regrtest.py gbooboooboboooobooobo
gboooboooobobooooooo

boboobooobooboobooboooobooooboooboooboooboooOoboobooogon:

e UbOunobooboabobubuonoobobobuoboooboabaoboobooboboboooaoa
APIO0OO0OO0"ODOO"ODOOOOoO0oOOoDOoo

- J0000O00O0O00OODO (OUUUUOUOODOODODOOODOOOOOOOUOO)ODDODOOODOO
ooo00o0OO0O0O0O0O0 (DODO0D0ODO0ODOODOOOCOOOOO00OO000O0DO0DO0DODOODODO)00O0
boboobooooboobooooobobooobooboooooboooo

- J000O0O0OO0OO0ODOOODOOOOOOOOODbOOObOOOODOOODOOODODbOOODbbOObOOn
gooobooooobooboooooobooooboooboobobooooobobobOog

oobooboboooooooooooobooboboobooOoooooboooobooboboooon
goooboooobooboooooboooooboboooboobooooobooboboonoog

- J0000DOOODOOOOOODOOODOOODOOOODOOOOOOOOOODOOODbOOOnOO
gboooboobooobooboooooboboooooboooooboooooboobooog

- (0O0DODODDOODODOODOOOOOOOOOO0OOOOO)D00O0OOOOOOOOOOOOOon
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e import0000000O0O0OOOCOCCOCOOOOOOOODUOUOOO IMport0OOOOOOOOO
0000000000000 000000D00D0D0D00000O0 mportD0D0OO0OOCOOOOOOO
uoboobooboobooood

- JO000O00ODOO0O0ODOOODOOODOOOOOOODOOOODOOOObOOOOOOOoDbOOOobOObOn
ooboobbooooooooooooooobogoboobooooooobooboobooboboooo
ooobooooboooobobooooboooooa:

class TestFuncAcceptsSequences(unittest.TestCase):
func = mySuperWhammyFunction

def test_func(self):
self.func(self.arg)

class AcceptLists(TestFuncAcceptsSequences):
arg = [1,2,3]

class AcceptStrings(TestFuncAcceptsSequences):
arg = 'abc’

class AcceptTuples(TestFuncAcceptsSequences):
arg = (1,2,3)

goog:

Test Driven Development
0000000000000 0000D000 KentBeckO OO

5.4.2 test.regrtest OoooOoooooooo

test.regrtest 0000 PythonDOOOODODO0O0000000O0O0O0D000000000O00O00O0OO
0000O0Otest 0000000000000000O0000000000000000000 ‘test_
000000000000000000000000000000000 test man 000000OO
00000000000000000000000000000000000000000000000
(python regrtest.py test_spam.py0 00 0000000000000 0000000000000000
00000000000000000000000

0O test.regrtest goobobooboooboooobuoooobooubobuooubbUud-u
00000000000000000000000000O000000python regrtest.py -uall0 00O
OO00-u0000000 0000000000000 0oo0oDoo0o@oooooooDoo)D
O00000ooooo00ooooooooooooo0oooooooD al0D0DooOoOoOoDOOoOn
O python regrtest.py -uall,-audio,-largefile0 O 0 0 D audioO largefile 00 0000000000000
000 test.regrtest uboboboooboboboboboooobuoboboboboooboon
OO00000dpythonregrtestpy-hO OO0 OO0O0O0OO0OO0

oboooobooobooobooboboooobooboboobobobooobOoboobobooboooooo
UNIx OOOPythonDOOOODOOODOOOOOOOOOO maketest0 00000 0OOWindowsO O
OO0‘'PCBuild OO0OOO0OOO rtbat 000000000000 OOOOOOOOOOO

5.4.3 test.test_support —000oooooboooooooboog

test.test_support 00000000 PythonDOOOOOOOOOOOOOOOOODODOODOO
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obooooOoobooooobooocoooDbo:

exceptionTestFailed
gooobbbbooooobbbboooon

exceptionTestSkipped
TestFailed d0do0ooDdo0oooDOooooOoooooooooDooooooooo (oo
0000DoDoO0o0O0)0o000oooo0oooooooooooooooon

exceptionResourceDenied
TestSkipped 0OO0OO0OO0000O0O(@MOO0O0O0O0OODOOO)DOO0OO0O0OO0OOOODOOOOO
O00Orequires 0O00000O0O0OOOOOO

test.test_support ooooboooobooooboobooog:

verbose
000000000000 True O0O0OD0OO0OO0OO0ODODOOODOOOODODOOODOOOOOOOO
00000000 verbosed test.regrtest goooooooood

have_unicode
O0O000O000O0oD0OO0ob00oO0OoOoD Tue OOODOO

is_jython
00000000000 JythonOD OO True OOOOOO
TESTFN
0000000000000 0oooo00o0oo0000ooDoooo00000unlink(@O)O0O
oooooo0o
test.test_support 00000000000000O0O0O0DODOOO0O:

forget ( module_namke
000000 module_namé sys.modules 0000000000000 0O0O0OOOOOOOOO
goooooooood

is_resource_enabled (resource
resource 0 00 O0O0O00OODOO True OD0DOO0ODOODOODOODODOODOOOOO
test.regrtest goooooooboooooooobobooon

requires  ( resourc{, msg])
resource] J 0000000 0OResourceDenied 000000000 0DOOOmMsgd ResourceDe-
ned 0O0O0O00O0OOO0_prame_0O " main_ " O00000000OO0O0OCOOOOOOOO
00000000000 testregrtest ooooooooooooooO

findfile (filenameg
flenamed DO ODOO0O0ODOO0O0OOODOOO0OOODODOO0ODOOOOOODOO0OODOO filenamed
O0000O0O0flenamed 0000000000000 0O0O0O0Oflenamel D0OOO0O0OO0O00O0O
oooo

run_unittest ( *classe$
0 00O unittest.TestCase 0000000000000 00D0D00D0D ‘test. 00000
gddooouobooodoboodobodob oo oouoboooobooouooa
run_suite ( suite[, testclass:Non]z)
unittest. TestSuite 0000000 suite00000000O0000OOO testclassd 0000
0000000000000 booobObOooboboooo
godooooobooooo
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55 math —0O 00O

ocooooooooo0oodobooOooOobooo copooopooUoDoDOoooDUOooDoOoboOoDooooo
goo

0000000000000 000000000O000000000O0Oo0oU0COU0O cmath ODOOO
obobooooboboboooobooooboobooooOoobooooOoobooooooboooon
gboboooooboboboooboobobooooooboobooboobobobooboooobOoooooon
gooooooboooboooobooboooDoboooooobooooooboooooobooooo
boooooboooooboobobooooboobooooooboboooooobobooooon
ooooooooooot

JooooooboooooooooooobooobobboboddoooooDoobbboooooa
goooooooood:
acos ( X)
xgooooooooo
asin (x)
xgooooooooo
atan (x)
xgoooooooo
atan2 (y, %
atan( y/ x) 0000000000
ceil (X
xO0ODODODOooOoooooo fllatO0OooooOQ
cos (X)
xgoooooooo
cosh ( X)
xOOooOoOoooooooo
degrees (X)
O xooboooooobooooood
exp ( X)
e* xOgooooO
fabs (X)
xOooooooooo
floor (X)
xO0ODODODOooooooo fllatO0OOooooOOd
fmod ( x, y)
D00000000 CO00D00DDD0000000 fmod(x, y) 0000 0OPythonD x % yO
0oo0opooboooooobobobboooooobobooooooo
frexp (X)
xOODODOOoOOd (m, ¢ 0000000 0O00OOXx = m**2* e0000000mMO floatO O e
Oint0000OxO0OOOooOoooo (0.0, 0) 000000000000 00.5 <=abs( m < 1
god

hypot (Xx,Y)

000000000000 000000000000000000000000000000000000000000000
gob0o0o0oo0ooooOooooooooooooooo
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00000000 (sgrt( x*x + y*y))OOOD0O0
Idexp (X, i)
X * (2= i) O0DDO0OO00
Iog(x[,basd)
xOOOOOOODOODODObaseDOODOO xOOOOOOOOObaseD 000000 xOOOODOO
00000 2300000000: baseargument added
l0g10 (X)
xO0100000oo0oooooooog
modf ( X)
xO0OOOOOoOoOooooooooooooooOo xooooooooooooooo fllatD O OO
ogogd
pow( X, Y)
x*yO0OoOoOoOoo
radians (X)
Uxoobooboooboooboooobooo
sin (X)
xOooooooogd
sinh (x)
xOoOoooooooooo
sqrt (x)
xODOoOoooooooo
tan (X)
xO0Ooooooooa
tanh (x)
xgoooboooooooo
frexp) Omodf) 0 COODOODOOOOODOOOO/ODDODOOODOOOOOODODOOOOOOO
000000 100000000100000000000000020000000 ‘0000’ (Python
OO00000oo0oOooDooOoOo)ooooooooooood

ooooobooobo2000000000000O0DOCOO

pi
0000 pid

ooogd ed

O0:math 0000000000000 0O0OO00O0OO0OO0OOOOOO0 COOOOOOOOOOOOOO
goo0doOo0ooOdbO0o0obOd0ooobOoooOdooO0DO cooboooOoooooDOoooDOooDoOooo
OO0O0oo0Doo PythonDOOOOOOODOOOOOOOOOOODOOOOOOOOOD cOoOoOoOooOooOoon
0000000000000 0O0O00O00 (Oo0D0o0oU0o0o0DoOOoO0Do0oOOoUoOOoDOOoOoUOoOoOooO
0)0000000000000O00000O000000UO0UO00OU0OO00OO00DUOOUOoOUOOOO
0000000000000 math.log(0) O -Inf 0000 ValueError 0O 00O OverflowError O
0000000000 0O0math.log(0) O OverflowError 00000000000 math.log(OL)
O ValueError O0O00000O0O0O0O0O0O0OO

oooo:
cmath OOOO0O (5.60):
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ooooboooooooooon

56 cmath — 00000000000

gboobogobooobobobooboobooboobboobooboobbobbooobooboobogon
boboobobooobooooobooooboobooog:

acos (x)
xO0O0O0OO (arccosine] 0 0000000000000 branchcu OOODO: 000 100000
0000000 coO00ODOD0DOODODODODOODOODODOODOO0ODOO -100000D00DO0ODOO0
0O-co0000000O00O0ODOO0OO0ODOOOOO

acosh (x)
xOOODOOOOoOOoOOOObranchcuO 000001000000 0D00D00 -coOOODODO
goooooooooooa

asin (x)
xOoooooodoOOdacos() OO0 branchcuh OO O OO

asinh (x)
xO0OO0OOOOoOoodo200 brncheutD 00O0O41j O00O0O +-00) OODO0O0O0OO0OO0DOOO
O0000DOooDoooogo branchcub OODOODOOODOOOO0OOOOOODOOODOOODOO
00000 branchcuD OO OO0OOO0O0O0OO0OO0OOOO 1 OO0 ocoj OOOOODOODOOOOO
00 -1 00000 -o0of DOO0OO0ODOOOOOO

atan (x)
xDOOOOoOoOoooOo200d branchcu OO0 O: 000 1) 000000000 oo OOODOO
O0000000oo0ooo00 -1 00000000 0-00fj OOOOD0ODOODOOOO@OOOO
OO branchcuCb OO0 00000000 OO0OO0OOOCOOOOOOCOOOO)O

atanh (x)
xOODODOOODOOODOOoOoOo200 branchcuD OO0 0O: 000 1000000000 ocoO0O
0000000000000 -1000000000 -cc000ODOO0DOODOOO@MOUDOOOOO
ObranchcuC OO0 O0OO0OO0O0OO0OO0O0OO0ODOOOOOOOOOOO)O

cos (x)
xO0oooooooo

cosh (x)
xgooooooooooao

exp (X)
ob0d0e*xOoOOODODO

log (X)
xO0OOOOOOOOOObranchcuD OO O OO00O0O0O0O0OODODOD -coO0OO0ODODOOO
goooooon

l0g10 (X)
xO00O 1000000000log() OO0 branchcuD OO D OO

sin (X)
xO0oooooooa

sinh (x)
xgoooooogooooaoa

sqrt (X)
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xO0OODOOOoOOOOlog() OO0 branchcuO OOOODO
tan (X)

xgoooooogogo
tanh (x)

xO0Ooobhoooooood

gbooobOobooooboooooboobooooobooobooon:

pi
O00O0Do piD0OOOO0OO

uoooboebOonoOoOonOO

00000000000 math 0O0OO0O00O0O0OO0OOO0OO0COOOOOOOOOOOOOODOOOODOO
oboooooboobobooooboobobooooooboobobooooboobooooooboboooon
000000000000 00O0Omath.sqrt(-1) gboooooobooobooboooobooobo
O000OO0Ocmath 00 0000000000000 00O0O0OOOOOOODOOOOOOOO0OO0 (OO0
ogooooooo0)oo0o0000OD0OODOOOOOOOOOOOOO0

branchcuO OO OOO:branchcuO 0000000000 OOOCOO0OOOODOOOOCODOOOOO
gooOoOoOoOOoOOOOOODOOO0ODOODODO0O00000000000000O0OODODODOOO branch
cut0 0 0000000000000 00000O00O000000O0O0000 (oboboooooooO0)o
0000000000000 000000000000000 branchcuOOOOOOOOOOOOOO
gbooobOoobooooboboocoooobo:

ooo0:

Kahan, W: Branch cuts for complex elementary functions; or, Much ado about nothings’s sign bit. In Iserles,
A., and Powell, M. (eds.)The state of the art in numerical analys@larendon Press (1987) pp165-211.

5.7 random —O0QO00OQOQO0QOOoO0O

bobooooboboooboobobooooooboboooooooboboooooobobooooon
oboooooboobooobOobobooooooboobooooooboobooooooboboooon
gooooboobobooobooooooboooooboobooooobobooooo

gdoooo00oO0OO0O0O000O0O0OO0 (DODUDUO)Y DboDoOoOOOOOOOOOOODODOODDOOO
0000000000000 00O00O00000O00OO0OvonMisesDODOOOOOOOO

000000000000 000000000O0 random() OODOOOOOOOOOOOOOO [0.0,1.0)
0000000000000 oooooooooPythond 0000000 OOOOOO Mersenne Twister
OO000O0000DO S30000DO00DbooboboOonoDoO 2#19937- 10000 cOOooOoOoooooD
00000000000 00Mersenne Twisted 00 0000000000000 000O0OODOOOOO0O
gboboooboobooboooobooboboboooooboboooooobobooboooboobobooooon
gboooOobooooboboooooobooon

00000000ooooooooooooooo randomRandom OO COOOOOOODOOCOOO
000000000000 0000000000000000000000000O00000 Random
0000000000000 O0OC00OO0000000 RandomOOOOOODOOOOOOOODODOOOO
jumpahead() O0OOO0OO0OO0OO0OOCCCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
obooooOobooooboboooboooboooooboobooboooooo

0000000000 0D0000oo0U0ooooD RandomO OO OOOO0OOOODOOOOODO: DO
OO0O0O0O00D00 random() Osend() 0O getstate() O setstate() 0000 jumpahead() OODO
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ooooooboooog

00000000D000O0random OO0OO0O0O0O0 WichmannHil ODO00D0000O000O0O0O0OO0O0O
PythonDOODODOOOOOOOOOOO0OO0O0OO0O0OOOOOOO0O0O0O000O0OOO Wichmann-HillOOOO
OO00oooooooo pythonDOOOODOOOOO0OOOOOOO0OODOOOOOOOOOOOOO 2.30
0000000 : MersenneTwisterl Wichmann-HillO O OO OO O
oooo:
seed([x])
Jd0ooboooooooboobobdboood xgbooooooooooooooooooo
O0OxOO0OO0OO0OO0OO NoneOOOOODODOOOOOOOOOOOOO;0000000O0OOO
000dUd000o0o00d00o0o0o00U0oo0oU0U00o0o0o0o0dU000oO0o0O0UgUdxd NoneO
00000000000 00000hash( ) OO0DO0O00ODODOOOOxO0OOOOOOOOODOO
xgoooooooao

getstate ()
O0000000Doo0o000oo0U0Do0o00o000Do0o000oooO0OoOgn setstate()
0000000000000 0O00000D000O 2100000000000

setstate  ( statg
state0 00 getstate() OO0 O0O0000O00000O00O0OOOOsetstate() O setstate()
0000000000000 000O0000000000O 2100000000000

jumpahead (n)
Joooooooobobobbobbobddooooooooo oo bOOnODOobObObODOODOO
000000000000 00000000 RandomO OO0 O0O0O0O0OO00O0O0DODOOOOO
O0000000: setstate() Oseed() OOOO0OOOOOO0ODOOOOOOOOOOOOOOO
000000000 jumpahead() O00OO00O0OO0OO0OOO0OOOOODOOOOOODOOOOOODOOO
2100000000000 2300000000:n00000000D0000O0DO0O0O0O00O0OO
jumpahead( n) 0000000000000 00O0DODOO0OO

googoo:

randrange ( [start,] stop{, step])
range( startdstopdstey 000D OOO0DOOOO0ODODOODOOOOOOOOOOOOO
choice(range( start, stop step) 0O O OO00OOODODODO range000OO00O0OOOOO
000 15200000000000

randint (a, b)
a<=N<= bOOOODOOOOOODOOOOONOOOOOD

gooooo:

choice ('seq
000000 seq@OOD0O0OO0OOOOOOOOOO

shuffle (x[,random])
00 xO0000000000000000000000 randomJO0O00O00O [0.0,1.0)0000000
0000000000o0o0o0o000000000D, 0000000000 random() 00O

O0000OOlen( x) OOOOO0OOxODOODOOOOOOOOOODOOODODOOODOOOOOOOO
oboooboo;bobobooboboooobobobooboobooooboooobOobooogn

sample ( population, B
00000000ooooo00 kooOooODoODOoODOoOoO00DOoooODoOoODODOoOoOooODoOOOO0O0
00000000000 000oD 2300000000000

gobobooobbooobooobobooobbooobooobboooobobooobooo
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Joodooooooooobooboobbbbbob oo goooooo
00oDO00OO0oOdoo0 1000 200000000000000000000O00D0O000O0O0O0OO
gogboboobooobboobboobboooubboobooooboubDbooobboooboo
00oooboooooobooooboooobooooooooboobooDboooboboooo
ooddoob xrange DOOOOOODOOODOOOOO0O0O0O0O00O0O0O0OO0OOOODODOO
00000000000 sample(xrange(10000000), 60)

gboboooobooboboooooboboooooboboooooobobooooooobooboon
oboooboobooooboooboooobooboobbooooo;obbooboo0oooOoobooDbn
obooobooooobooooog

random ()
oo [o.0,l0)0000O000ooo0O0oooooooooo
uniform (a, b
a<=N<=bOOOOOODODOOOOOONOOOOOO
betavariate  ( alpha, beta
0000000000000 0000OO0 Betadistribution. Conditions on the parametersapha >
-1l 000 beta> -1 OODOO0O00O 100000000

cunifvariate (mean, arg
gobooobbobOmean U000 0O0arcddbooobooooboooboboboonboboo
OO000000DOoo00d pil00000O0O00O0ODODODOO0ODOO0OOO mean- arc/2 00O
mean+ arc/2 JO00O000O0 000 pi000ODOOOODOO

0000 230000000000000 (mean+ arc * (random.random() - 0.5))
%math.pi 00000 OO0OO0OOCOOO

expovariate  (lambd
0000000 lambdO0O0O0O0OD0O0OO 100000000000 OOOOCO0O “lambda’d 00O
OO000oDoodPythonDOOOOO0OOODOOOO)0DO00O0ODOOO0ODOOODDODOODOODODOOO

gammavariate ( alpha, beta
00000000 (@QO000 0000000 D)0000000O0000 alpha> 0000 beta
> 0000

gauss ( mu, sigma
O0000000Omud0 000000 sigmad0 0 0000000000000 OOOOO0 normal-
variate() oooooogooooo

lognormvariate  ( mu, sigma
00000000000000000000000000000000 mudOO0O00 sigmal O
O00000o000o0dOmud0 0000000000000 sigmal 00 000000000000
oogd

normalvariate  ( mu, sigma
O000000muO0OD0OO0Osigmad 0000000

vonmisesvariate  ( mu, kappa
mudOO0O00oO0ooo00O 2*pi000000000000D00kappal DO OO OOODOOOOO
0000000000000 00D0kappa0 OOOODOOO0ODOOOOOOOODOOOO 2*piO0O
gooooooooobuooooood

paretovariate (alphg)
000000000apha0 000000000

weibullvariate (‘alpha, beta
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O000000D0Oaphal 00000000 OObetaDOOOOOOOOO
oooooooo

classWichmannHill ([seed)
00000000 Wichmann-HIlDOODODOODODO0OO0O0O000000O0ORandomOO00000000
00000000000 whseed 000000000000 00000PythonO0ODOOODO0O
000000000000 00000000000000000000000000000D00
6,953,607,871,644 0000000 2000000000000000000000O

theed([x])
000 obsolete3 000000 21000 PythonDOOODOODOODO0OODOO0OODOOOODOOO
000000 seed DO0O0O0OOO0OOOOwhseed DO00O000O00O0O00O0O00OO0O0OCOOOOO
oooooooOOOOOOOOOOOOOOOOOO02*240000000000000

goog:

M. Matsumoto and T. Nishimura, “Mersenne Twister: A 623-dimensionally equidistributed uniform pseudo-
random number generatorACM Transactions on Modeling and Computer Simulatieh 8, No. 1, January
pp.3-30 1998.

Wichmann, B. A. & Hill, I. D., “Algorithm AS 183: An efficient and portable pseudo-random number genera-
tor”, Applied Statistic81 (1982) 188-190.

58 whrandom — OO0 O0Q0OQO00O0O

0000 210000000000000 random OO0O0OO0OOOOOOO

O0: Python2. 1000000000000 D0OODOOO random OOOO0OODOODOODOOOODOO
ooo000o0oU0oU0oUo0oU0o0oU0oDO00D0D00D0D00D0DOD; 0000 random OO0
O 0000 O This module was an implementation detail of the

D0O00Doodd Wichmann-HIlO O ODODODODODODODODODODODODODODODODODODDODOO0OO0O0OOOd whran-
domOOOO0O0OOOOOOOwhrandom OO0OO0OO0O0O0O0O0O0??20000000000000000
00000 (Random Number Generatar O D 000 0) D0 00O0O0ODO0O0OO0ODOOOOODOOOOO
Wichmann-HillOU OO OODOOOODOODODOODOODOOOOOOOOO:
seed ( [x, Y, z])

U0 xbydzOoOOoOoooooooooooobbooobboooobboooobboooo
0000000000000 0000000000xOyD OO0 zOOODOOOO oOODOODOODOO
000000DOO0Do0bOO0ooOo0bOO0DOo0o0o0o0bO0onD 300o00onoooo1o0nD 20000
odDO0OO0ODO0OO0O0OO0ODODO 100000000000 DO0DO0OO0DODOO0DOODOOO0OO0DOOn
gooobbbooooobbbbtoooooobbbooooooobbboouooo

choice (seq
000db00dseqUbO0obOOoOobOobobOOobObOnO

randint (a, b
a<=N<=b0 0000000000 NOODOODO

random ()
00 [0.0..1.000 000000000000 NDDOOOOO

seed (x,Y,32
U0 xdydzOOOOOOOOOOOOOOOOOOOoOoOOoOoOoOooOoooooooboooo
oooobooooboboooooboooooo

uniform (a, b
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a<=N<bO000000O0OOOOOONOOOOOO

whrandom 00 0000000000000 Owhrandom 000000000000 O00OOCO0OOO0O
00000000000000000000000000000000000ON = whrandom.random()
goooogn:

generator = whrandom.whrandom()
N = generator.random()

goooobobobboooogo
godobobbbooooobobbbooooobbbooooooobobboooouoobooboboa
gogdo:

random OO O4d0O (5.70):

Generators for various random distributions and documentation for the Random Number Generator inter-
face.

Wichmann, B. A. & Hill, I. D., “Algorithm AS 183: An efficient and portable pseudo-random number genera-
tor”, Applied Statistic81 (1982) 188-190.

59 bisect —O0O0OO0O0O0DOOOOO

gbooooboboooooboobobooooooobobooooboobooobooooobooboooon
gobooooooooboboooobobooooboooooboooboooooooobbobobooobobooobo
gboooboobooobooboooooooo

00000000000000000000000OObisect 00000000000000000
D0000000000000000000000000(@MO000000000000Y0
D0000000000000
bisect left  (list, iten], Io[, hi]])
00000d0oooooodoitemD listD0000000DO000OD0OO0O0ODOO0ODOOODOOODOO
0000000000000000000000000 o0 hDO0O00000000000000
000000000 DiemO000 list0000000000000000000000000 (0)
O000000DDOOOlstinser() 0d000D0o0Doo0oooDoOodlistioooooo
000000000000 2100000000000

bisect_right  (list, iten, Io[, hi]])

bisect_left() 00OD0OD0DO0O00lstO0D0DD itemOO0OD0D00000O0DOODODOOO (0)O
0000000DOO00bOO000 2100000000000 O

bisect (..)
bisect_right() ooooooo

insort_left  (list, itenq, Io[, hi]])
tem O st 0 0000D0ODDOO0OO0 (000DO0DO0OO0OO0) 0000000000
list.insert(bisect.bisect_left( list, item lo, hi), item) OO0OO0O0Olst OO0O0O
000000000000000 2100000000000

insort_right  (list, iten], Io[, hi]])
insort_left() 00000000lst00000 item00000000000000000 item
0000000 2100000000000

insort  (..)
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insort_right() ooooooo

591 OO0

000 0O O bisect() 0000000000000 000000000000 00O 0O bisect() ooooo
(DOoOoO)000D0O0oOO0000OOO000O0OO0O00OOO0O0OCODOOO0O0OOOOOOOOOoDOO
08000 A0 75.840 '‘BPOOOODOO

>>> grades = "FEDCBA"
>>> breakpoints = [30, 44, 66, 75, 85]
>>> from bisect import bisect
>>> def grade(total):
return grades[bisect(breakpoints, total)]

>>> grade(66)

cr

>>> map(grade, [33, 99, 77, 44, 12, 88])
[’E’, )A'll ’B,' ,D', 'F’, )A'l]

bisectUOOOOO Queuel D000 ODOO0OOODOOOOOOOOOOOUOOOOUOODOOOOOO
OO0 (Fredrik LundhOD OO0 O0O0QOQOQO):

import Queue, bisect

class PriorityQueue(Queue.Queue):
def _put(self, item):
bisect.insort(self.queue, item)

# 000

queue = PriorityQueue(0)
queue.put((2, "second"))
queue.put((1, "first"))
queue.put((3, "third"))
priority, value = queue.get()

5.10 heapg — 000000000000

2300000000000

oboooooooboobooobooboboboooooobooboboboooooboboooobooobooboon
oboooboooogoboo

000000000 kOODODO0D0DO0DO0DO0D0O0D0D0O0O0OO0O000000O0heag k] <= heafg2* k+1] OO
heag kK| <= heaf2* k+2] OO0 OOOOO0OO0OOOO0OOOOOOOOOOO0OODOOOOOOOOO
00000000000 heag0] DOOOOOODOODODODODODODO

000 APIDOCOCOO0O00000000C0OO00000 2000000000000:(@O000000C
00000000000 000000000000000000000000000000000000
0000000000000 OPythonD 0000000000000 00000000000000000
()0O0O000 popd000C0DO00O00COO0O0O00CODO0 (DO0O0O00 "minheapd 0000 000
00000;000000000000000000000000 "maxheapd 0000"000000)0

0000 200000000000000000000000CO0OOO0O0O PythonDODOOOOOOO
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0000O0O:hea0] O0O0OO0O0OOOOD heapsor) OOO0O0D0D0D000000000

00000000000 O0O0O0O00000000000heapify() googbogbooodaod
gboogoogd

obooobooboobooboao:

heappush ( heap, item
itemO heapl pushOOOOOODOOOOODOOOOOO

heappop ( heap
popl 00 0heap 00 0000000000000 0OODOODOOOOOOOOOOOODOOIN-
dexError OODOOOOOO

heapify (X)
000 xOOOODO0O0OUOOO0O0OOoOoOoOoUoooooooooo

heapreplace ( heap, item
heapD O OO DOOODO popO 0000000 itemO pushOOOOODOOOODODDODOOOOOOOO
000000000 IndexError O000000000O00DOO heappop() OOOO heappush()
0000000O00000000O0o0oOo00oO0OO0OU0O0OUOOo0DOoOoODbOOOoOOoOOon
O0itemdJ00J0000O0O0OOOOOOOOOOOOOOOOO!'ODDOOOOOOOOOOOOOO
gooobbbuoooooboo

gboooboooooon:

>>> from heapq import heappush, heappop
>>> heap = ]
>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]
>>> for item in data:

heappush(heap, item)

>>> sorted = ]
>>> while heap:
sorted.append(heappop(heap))

>>> print sorted

[0, 1, 2, 3, 4,5, 6,7, 8, 9]
>>> data.sort()

>>> print data == sorted
True

>>>

5.10.1 OO

(00O FranO isPinard0 000000000000 O0OO PythonDO OO Kevin O'Connord O OO0
oDooooo)

000000000 kODOOOODOO0 0000000000a[k <= a2 k+1] OO0 a[K <=
a2 k+2] 0000000000000 00000000000000000000000000000
O heafd] O00O0O0O0O0O0O0O0OOOOOOOO

0000000000000000000000000000000000000000000000
Oa[k 0000 KkOOODO:
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7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 2324 25 26 27 28 29 30

00000000000 kO 2*k+1 000 2*k+2 0000000000000 0OOOOOOODOOO
O00200000000000000000O0O0DO0O00DOODOO00DODOOODOODOOOOODOOOO
oobooooboooobooobboooooobooobooooboooobbooooooboOooobooon
goooooobooobooboobooobooobooboooooobooboooobooooooboboobooo
obooboobooobobooboobooboooobooobooooboboOoboooooboOoooOoobooOooan
gboboobOoboooboobooboooobooboooooobobooooboobobooooobooooon
coot"ooot"ooood

cooooooooooOooooOooooooooobbOoUOoDOOOUbDODODbOOObDObOOO
oo"00"00000000000000000000000D0DO0O0000O00 (DDODDODODOODO
300000)0o00D0O0UCOOO0OODOOO0D OIUCOOOODOOOUDODOOOUODOOUDnOO
oboooobooboboooooobooboboooooboOobobooOooooobOobobooooon
0000000000000 0000000000000o0ooooooOO O(nlognDUIOO(@MODODO)
gooooo

oo0o0O00000ooooo0o0o0ooooooo0ooooooo ooooooooo " 'ooo"00n
gboooboboooboboooooboooobooboooobOoboooooboon

oooooooooooooooooOooooooooooooooobooooooOo*DbboboDboDbooO"D
gboooooboboobooooboboboooooobooboooooobobobooboooobobooooon
gooooooooboobobooooboboooooobooboooobooooooboboooo
bobooboobobobooboobobooooobooboooooobobooboooboobobooooon
oo (@©oMDlIOOOODOODODOOOOOOOO ).

oboooooooboobooooboobOoobobooobooboboobobooooboboboooooboobon
goooooobooboooooobooooooooobobooooooboobooboboooDoboboboobooo
bobooobobooboooooboboobooooobooboooooobobooboooobobooooon
oooobooooooon

oboooooobooboooboobobooooooboOobooboooobobooooooooboooboon
gooOoOooooO 00 (run)'COO0O00OO0C0COODOOOCOOOOOOOCPUOOOODODOOOOOO
00)0000000000000 (merging)0 00000000000 O0000OO0OO0OOOOOOO0O0O
000000000000%00000000000000000000000000000000000
gboooooooboboooooobooboooooboobooboboooobobooooooboobooooon
gbooooobooboobooboooobooboooooobooooobooboooooobooooon
gboboobobooobobooooboobooooboooobooboooooboooobOobooon

0000000000 o0O00U00OO0O00bOO0O00DCOO0O0OD (OOoboDOOooDooO"oooto
oo0oO0O0)0o0ooooOo0oOooooooooooOoooooOoDoOoOoooOoODOoOoOoOOobooOn

D000000000000000000000000000000000000000000000000000000000
gooooooooooooooooooooooOobOOOOOO0OO0oO0oOooooooOoODODOOOObOODOOODOOOObOOOO000D
ooooooooDOoo0oo0obOOoD0ooO00O0O00O00O00O0(@CooO0oD)b0D0o0O00O0O0(@COooO0OoOOO0OO0ODOO
o"00"0o00o0ooo)y§ooooooooooooooo0oo0oooo0oUOooO0oO0ooO0o0oOooOOoOoooooooo
0000000000000 o00b00O000000000000000DO000000D00O0O0O00O0O00O0O000:)
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obooooOobooboooboobooooboobooooooboboooooboboooooboooon
goboooooobooooobooooobooooboooooboooboboboooooooooboooooDobo
gbobooboboobooboooboobooooobobooooboooon

gobooobobooobboooboooobooobooooboooobooooboooboooobooon
oo0o0'000’oooo0ooooooooooooooooooog =)

5.11 array —UO4OQOOoOopoOOO

0000000000000 @U0D0000000O0OD)00O0O000O000000000000000
obooobooooooobooboobooooboobooobooobooboobooboooooon
obooooobobooboooboobobooooboobooooooboboboooooobOOoboon
gboooobooboooboobooooon:

Oooo | coOd Python 0 O Oo0ooo0(@oooo)
'c’ char Oog (str0) 1
b’ signed char int O 1
‘B’ unsigned char | int O 1
u’ Py_UNICODE | Unicodel O (unicodel) 2
'h’ signed short int O 2
'H’ unsigned short| int O 2
T’ signed int int O 2
T unsigned int longO 2
T signed long int O 4
L unsigned long | longO 4
T float float™ 4
d’ double floatO 8

000000ooo00o0o0oooo0o0(@OoUuOoDoO co0o)oopoooOoOoOditemsize 00O
0000000000000 O00PythonDOOODOOOODO CO unsigned (longd DOO0O0O0OOOOO
gooo'r Oo71r 000000000000 PythonDOOOOO0O0OOOOOO
goooooooooOoOoOOO:
array (typecodé, initializer])
00000000 typecodel 0000000000000 OODOODO0OODODO initializerOOOOO
o00ooOooo0oooooo0oooOo0ooooo0ooooOoooooooooOo0ooogoooDOon
oodooooooooooooood fromlist() Ofromstring() 0000 fromunicode()
oo0oO0@oooooOoooo)obooooOo
ArrayType
gooobobog array ODOOO
oo b oo b oo ouooon
goooooOooooooooooooooooooOoOoOoOoOOOOOOOOOOOOOOOOODO
000000000000 TypeError OO0O0O0O0O0OO0OOOCOOOOCOOOOOODOOOOOODOOOOO
goooobbooooobobdooobboooobboooooobobuooon

gbooobooboooboboobooboobooobg:

typecode
goooboboboooooobobobbooooo
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itemsize
oo0ooooool000ooooboobbooooooooo

append ( X)
Uxobooboobooboboooboooboo

buffer_info 0
obobobooboooooboboboboboooDoooobobobUoboboooooboobo
O (address length OO OO OO array.buffer_info()[1] * array.itemsize 000000
0000000000000000000000000000000000000A0 ioctl() go
go0o0oooooo@oooooooooo)yooooUoUoooooUoUoooooooooood
goooooobooooooboooooob oo oooooobooon

go0:cOooooc++oooooooUooooooogoooo (moooooooooooo
000000)0000000000000000OOO0O0O0OD0OO0000000O00000O0O0
uobooooooooboobboobooooooooobboobooobooooooooooooon
O00COo0oOoOooooooOoOooOoOoOoOoOoO Python/CAPOOOOODODOOOOOOCOCODOOO
ooooo

byteswap ()
0oo00ooooooooo “0c000ooo(boooo000o0000oDoo0oooooo)o
000000000000 10204000 80000000 DOO0ODODOOODOOOODODOOOO
O000000OO0O0RuntimeError  OO0O0OO0O0O0OO0OOCODOOOOOO0OOODOCOODOOOOOOO
goooooooooboooooobuooooon

count (X)
0000 xO00O0000000

extend (a)
ald00d000O000O00OoO0o0o0ooDoOoObDO00o0oobDbObo0o0oDbOboooobOooooobooo
000000000000 TypeError OOOOOOO

fromfile  (f,n)
o0ooO0o0oooOo0ofOoOo(@OoOoOO0OoOOoU0OoOO0OOO))WOODOO0DOOOOoCOOOOD
0000000000 00OnO0O0O00U0DOO0O0OO00OOODO EOFErFfor 0OOOUOODODOOOOODO
0000000000 0000U0Oo0o0ooOofo0000o0oU0oo0oUOoO0oUoOOoUooooOoooo
O0O0O00read() OO0OO0OOO0OO0DOOOODOOOOOOOOOOO

fromlist ~ (list)
0000000000000 00000000O00O0O0000DO0OO0O0O0oDUOooooOooOOg for
x in list: a.append(x) ‘000000

fromstring (9
O00000ooooopooo@oODoooooog fromfile() ggboooooobooooo
000)00o00o0o0oO0oOoOo00ooOOoOooooOoOoooooo

fromunicode (9)
gooooOoboOo0obOooOOobOo0ooobOOobooOOobOOobOoboObOOobDOobOv ObOOoDbObOo
O000000D0O000000ValueError0 00000000000 DDOOOOOODODOOOO
00000 *array.fromstring(ustr.decode(enc)) 'gopooogoooo

index (x)

00000 xODOOoOoOooDooOo0ooOooOoooooOooooooioooogo

insert (i, X)

000000000 xO00D0OO0000O000O0O0000io0oooooooooooooooog

194



gooooooon
pop([i])
0000000000 ib000o000o0oo00oo000o0000o00o0oooOooooOoOooon
0000000000000 00000oooOoooo-1 ooo
read (f, n)
0000 1510000000000000 fromfile() oooooobooooon

oo0Oo0ooooooofoo(@UoUOOoOooOoOoO0OOoO0oO0OoUOOoO))OOoOoOoDOOoOoOoOoOoOogo
OOo0DoOoO00ooOooooOOnOOOO0OCOO0ODOOODDOOODOOOOD EOFErTFor OOOOO
000000000000000000000O0ODO0O0ODOOfOOODODOODOO0O0OO0O0O0O000
00000000000 Oread() UOOOOOOOOOOOOODOOOO

remove ( X)
0000000000 xOOOOOoOoOo

reverse ()
goooooooooooooo

tofile ()
0do0oDooooofoOooOooDOoO0OOo(oOooOoDOoU0ooOooOooooo)ooooooo

tolist ()
gooooooooobooooobuooooog

tostring ()
O00000ooooooooooooooooooo (tofile() goboooboooboooo
O0000O00000OO0O0o0oooOoOo)boooood

tounicode ()
00000o00oo0ooOOoooooooobOooooOO0vy O00o000ooo0oooooDoooooooooa
ValueErrorD 00 000000000000 OOOOOOODOOOOOOarray.tostring().decode(enc)
goooooooo

write ()
0000 1510000000000000 tofile() oooooobooooon

gooooOoOoO0OOO foOoOOOQCQOQC (CooOoODOOOODODDODOOOO)ODOOOOOO

0000000000000 0O00O0O0O00O0ooooOoOodOoOarray( typecode initializer) OO
00000000000 000OC0O0O0O0OIntializerD000000000O0ODOO typecodeél’c OO
0000000000000 0000000000D000D00D0D000Carray() OO0 from array
import array O000o000oO000oOoO0oOo0oOoU0 ¢*)ODoooUOoooOoOooOoUoOoOoooOO
gboooooboooooooboooon:

array(’l)

array(’c’, 'hello world’)

array('u’, uhello \textbackslash u2641’)
array(l', [1, 2, 3, 4, 5])

array('d’, [1.0, 2.0, 3.14])

oooo:

struct OOO0O0O (4.30):
000000000000000000O0O0O00O0000O0O000O0

xdrlib 00000 (12.170):
0000000000000 00000 External Data Representation (XDRYO O OO OO OO OO
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ooooboooo

The Numerical Python Manual

(http://numpy.sourceforge.net/numdoc/HTML/numdoc.htm )
Numeric Pythord O (NumPy)D OO D0OO0OOO0OOO0O0OOO0ODONumerical Pythord DO OO 0OO
0000000 http://numpy.sourceforge.net/ go0oooOoOoooOoONumPyDOOQOQOO
PDFO OO0 OO http://numpy.sourceforge.net/numdoc/numdoc.pdf oooooooo

512 sets —U0OOUO0O0OOOOOODOOOOODO

2300000000000

sets JO00O0O0O0O0O0OO0OO00OO0O0OOOO0OOO0O0DOOOO0OOOOOOOOOoOoO0O0ooOOOoDboOn
gboooobooboboboobooooooobooboboooooboobooobooobooobobooboooon
gooooboobooogoboboooogo

O000oDDOooOoOOoOO0ODOXx in setlen( se),for x in set0 0000000 ODOOOOOOOOO
0000000000000 0000000000000o00o000o0o0oDOoooooooOoooon
oooooooooogo

000000000000000000__hash_ () 00000000000 O0O000O00OOO0QO Set
00000d00000doooo00oo000oo000oO00oo00DOoO00OimmutableSet 0000
_hash () 0OODOOOOOOOOO0O000O0O0O0O0O0O0O00O00O0O0O0O0O0OOO0OOSet O Immuta-
bleSet DO0O0OOO (isinstance( obj, BaseSet) )OOUOODOOOOOODODOOOODOOOD BaseSet
oooooooo

do000O0OO0O000O000OoOoUoUoUUooooOoOoOoOoOoOOOOOOOOO0OO0OO0OO0OOOOOOO
0000000000000 0000000000 ImmutableSet 000000000000 OOOO
0000000000000 00000000000000000000O00D00000000O0OO0OO
0000000000000 OdSet([Set(dogD)) O Set([ImmutableSet(['dog)]) oo
gooooo

classSet ( [iterable])
00000 Set 0000000000000 OOOOOOO fterableD 00000000 OOODO
O000000000000000000000O0Oiterable00000000O00C000O000O00OO
oo00s123000000000000O0COCOCOOOOOOOODOODODDODODOOOOOE

classimmutableSet ([iterable])
00000 ImmutableSet 0000000000000 0O0O0OOOOO iterableD0 0000000
000000000000000000000000000Oiterable0 000000000000
oo0O0000o00s123100000000000000000O0O0O0CCOODOOOOOOOO
goo

ImmutableSet O0O00OOO0OO__hash_ () OOOOOOOOOOOOOOOOOOOODOOOO
000000000000000ImmutableSet 0000000000000 OOOOOOOOO
uobobOooboobooobooooboooobooobooooooboobooobooooboooboooon
oooobooog

5.12.1 Setd0OO0O0O0O

Set 0 ImmutableSet 0000000000000 0O0OOODOOOOOOO:
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http://numpy.sourceforge.net/numdoc/HTML/numdoc.htm
http://numpy.sourceforge.net/
http://numpy.sourceforge.net/numdoc/numdoc.pdf

0o goooo | od
len( 9 00 sO00 (cardinality)
X in s xOsdooooooooooo
X not in s xOsOoooooooooobood
s.issubset( t) s <=t sudooooootoobbobooooooo
s.issuperset( t) s>=t t00000000 sOoDooooooooon
s.union( t) S|t sOt0o0o0oooooooooooon
s.intersection( t) s&t sOt000oooooooooooon
s.difference( t) s-t si000t000o0o0ooooooooon
s.symmetric_difference( t) s™t sOtd00o00o0ooooooooooooon
s.copy() s0d0ooooooooog
O00000oOooooo0oOgg union() O intersection() O difference() Oo0o0g sym-
metric_difference() goooooooooboboboobuobbboobbooooooood
goobobobooogobgobobobuobobobobUobUobobbobobooooDobd
Oo00oooo0oooog Set(abc) & 'chs’ go0oooboooobo0oooooooooao
Set('abc’).intersection('cbs’) 0000000000000 23100000000:000

gbooobooobooboboobooboobo

O000Set O ImmutableSet O0O00000000000O0O0OOOOO0O0O0O0O0O00OO0OOOOOO
00000000000 000 (Co0o0o00ooOooO0)00000O0OO0O00DU0OODOOOOUOODOO
O00000000000000000 (propersubséi0 0000000 O0OO)0C00ODOO0OOOOOO
0000O0000000oo0O0O0O0O0O0000000000D0OOoOoOoOOODODOOOO (proper supersetd
O000000000)0D0000000000000000000000000O0ODO0OO0O0

oooooooooooooobooooooooooooooobobooooDboOooooDbooOooD 20
00000000000 00ooooooOo0O0OO0O0OO0O000la<bd a==b0a>b0 000 False OO0
ooooobooooD _ecmp__0O00O0OO0O0OOODOO

00000000000 0O0O00000000ODO0O0O000OOOODOOOO0On listsort() U
gbooobooobooobooo

000 ImmutableSet 000000000 Set d00O0O0O0O0OO:

Do | oo
hash(s) | sODO0000000

O00 Set 00O0OOOOOO ImmutableSet 0O0O0O0O0O0O0O:

oo goooo (od
s.union_update(  t) s|=t t00000o0o0o00ouoosgooooo
s.intersection_update( t) s&=t t0000000000oDooOo0 soooon
s.difference_update( t) s-=t t00000000000DoOo000 soooono
s.symmetric_difference_update( t) sh=t s0t00000000000000o0ooO00 soooon
sadd( x) 00 xO0O0OsOoO0O000
sremove( X) OO0 xO0O0OsOOOO0O0O0O0O;x00000 KeyErrord L
sdiscard(  Xx) 00 xO0OOOoOoOooobO soooooooo
s.pop() s000000D0D000000D0D000;000000 KeyE
s.clear() 00 stbdooooooooooon
OO00DO00D0OO0DO0OO0O0O0O0O union_update() Ointersection_update() O differ-
ence_update() OO0 O symmetric_difference_update() oopDoO0oooooooooood
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oooooooOoooobooOooooo0oooD 2310000000000 oObo0oOoooooOoooo
ooooooboooogo

5122 00O

>>> from sets import Set

>>> engineers = Set(['John’, 'Jane’, 'Jack’, 'Janice’])
>>> programmers = Set(['Jack’, 'Sam’, 'Susan’, 'Janice’])
>>> managers = Set(['Jane’, 'Jack’, 'Susan’, 'Zack’])

>>> employees = engineers | programmers | managers # union

>>> engineering_management = engineers & managers # intersection
>>> fulltime_management = managers - engineers - programmers # difference

>>> engineers.add(’Marvin’) # add element

>>> print engineers
Set(['Jane’, 'Marvin’, 'Janice’, 'John’, 'Jack’])

>>> employees.issuperset(engineers) # superset test

False

>>> employees.union_update(engineers) # update from another set

>>> employees.issuperset(engineers)

True

>>> for group in [engineers, programmers, managers, employees]:
group.discard('Susan’) # unconditionally remove element
print group

Set(['Jane’, 'Marvin’, 'Janice’, 'John’, 'Jack’])

Set(['Janice’, 'Jack’, 'Sam’])

Set(['Jane’, 'Zack’, 'Jack’])

Set(['Jack’, 'Sam’, 'Jane’, 'Marvin’, 'Janice’, 'John’, 'Zack)

5123 0OO00O0OO0OODOODOOOOOOO

000000000000 00000000000000000000 Set 00000000000
0000000000000000 ImmutableSet 0000O0000000000O000O0000C0
0000000000000000000000000000000000000000000000
__as_immutable_ () O000O0000000CO0O0O000O000O0O00O00O

Set 00000000 ImmutableSet 0000000000 __as_immutable() 0000000
O0000o0O000OO00ooOoooooooooo

00000000000000000000000000000000000000__ contains__ ()
00000 remove() 00000000O0O0O00O0O0O0O0O0O000000O00000OOO0OO00000O0O
0000000000000000000000-_hash_ () ,_eq_ () ,_ne () OOOOOOOOO

00000000000000000000000000000—__as_temporarily_immutable__ ()
0000000000000

gboboooOoboooobooboboooooboooooobobooooobobooooobooboon
ooo

Set 00000000 OOODODOO_TemporarilylimmutableSet oodooooooonD Set O0d
OO0000000 _ as_temporarily_immutable_ () 0oooooooood

0000000000000 2000000000000000000000O0DODOOO0OOOO00n
O0O0U0O000O0Oooo_TemporarilylmmutableSet Jo0dooooooooooooooooo
Ddd0d00oddooodoooooooooUoooUdUooodoooogoooooooogoon
gdboodoboodoboodoooooooooooooboouooo
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5.13 itertools —ooobogooobobgooboboboooobon

2300000000000

0000000000000000000000000000000000000 HaskellD SMLOO
00000000000 OPythonDOOOOOOOOOOOOOO

gboboooOobooooboboooooobooooooboboooooboboooooboooboon
obooooooooboboooooobobooooooobobooooooooobooboooboboooon
gooobooboooboobooobooboboooobobooboobooboooo

gboobooboobbooboobobooobooboobbooboobbobboooboobobo
gboboobobooobooboooobooooobooobooog

O0O00OSMLOOODOOO tabulate(f) O f(0), f(1), ... Oo0o0o0oO0oO0ooooooooon
oooooooO0o0imap() Ocount) OO00OO0O0ODOOOOOCOOOOOOOO imap(f, count()
gooobbbuooooobobbogn

ObO0O0Ooperator ODOO0OO0OO0O0O0O0O0O0O0DOO0OOOOOOOODOOODOODOODOODDODO
gbooobooboobgoobooobobbobooboobooboobooboboo

000000000000PythonDODOODO COOODODOO0OODODO0OOO0O0O0ODODOOOOOOOO0O
ocoooooooooooooobooOooooboooo “oo’0oooobooooooooooboooooo
obooooOoboooooboooooo

obooooooobobooooobOoobooooooboboooboooobobooooooobooon
gobogobooooboooobooooboooooooooobooobooooboooboooboooboboOooo
goood

oooo:
The Standard ML Basis Librar{,he Standard ML Basis Library

Haskell, A Purely Functional Languadeefinition of Haskell and the Standard Libraries

5.13.1 ltertoolO O

ooboooooooooboobooboobOoooooooobooooobooobooobooOobooboooboon
gooobooboooboobooobooooobooooboboboooobooooobobboooDoo

chain ( *iterables)
O00 iterable0 000000000 2000 iterable0 000 ...00 iterableD 000000000
oboooobbobooobobobooobobooooobobobooob0obOobDooooooobo
goggobbobboogoooobo

def chain(*iterables):
for it in iterables:
for element in it:
yield element

count([n])
ndodboooodobooooobooboobdoooobodgdnbdboooooboooooboonog
00000000 OPythonDOOOOOOOOOOODOOOOImap() DOODOOOOOOOOOO
O00izip() O00D000000O0D000O0O00O0D000O000000000000000000
000000000000000000
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def count(n=0):
while True:
yield n
n+=1

count) D000 O0DODO0OOOODOOOOOOOOOOOOOsys.maxint O0000O0O0O0OO0O
booooboooobooooobooo

cycle (iterable
iterable0 000 00000000000000000000O00O0OO0O0OO0O0OOiterabled 000
goooooooooooooobobboogobb b ooboooooobobooon
oo0o0o0o0o0o0o0

def cycle(iterable):
saved = []
for element in iterable:
yield element
saved.append(element)
while saved:
for element in saved:
yield element

cycle 00OO0OOUODOOODOOOOOOUODOOOOOOOUOCOOOOOOOOOOOOOO iterable
oooobooogoo

dropwhile ( predicate, iterablg
predicate 1000000000000 D0ODO0OO0O0OO0ODOOOOOO0O0OO0O0OO0OODODOOOOOOOOO
OO00O0OO0Opredicated OO0 0000000000000 O0OOO0OO0OOODOODOOOODOOODOO
0ooooobooobooooooooobobboooooooo

def dropwhile(predicate, iterable):
iterable = iter(iterable)
for x in iterable:
if not predicate(x):
yield x
break
for x in iterable:
yield x

ifilter ( predicate, iterabli
predicated True 0000000000000 000O0OODODOO predicated NoneOO OO OO
00000o0O000oOo0o0ooOooo0o0ooOOo0o0oOoOoOoooooOoo

def ffilter(predicate, iterable):
if predicate is None:
predicate = bool
for x in iterable:
if predicate(x):
yield x

ifilterfalse ( predicate, iterable
predicatd] False 000 0000000000000 0O0O0OOOpredicated NoneOOOOOO
gboobuoobobobobboooobobobobboobooboobooo
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def fifilterfalse(predicate, iterable):
if predicate is None:
predicate = bool
for x in iterable:
if not predicate(x):
yield x

imap ( function, *iterable$
iterables 00000000 funtionDOODOODOOOOOOODOODOOO functiond NoneO O OO
O000000ooo0Omap() OO0OODOOOO000OO iterableD0O0000O0O0O00ODO NoneO
0000000000000 00o0oooo00DoOmap() OOOODDODOOOOOOOOOO
O000oooooooo (ooooooooooodO)imap() DO0O0OO0OO0OOOOCOOOOOO
oo ooobooooooobobooooooo

def imap(function, *iterables):
iterables = map(iter, iterables)
while True:
args = [i.next() for i in iterables]
if function is None:
yield tuple(args)
else:
yield function(*args)

islice (iterable,[start,] stop[, step])

iterable0 00 0000000000000 O0O0O0OOOOOSstartD 000O0O000OOiterableD 00O
O0stat0 000000000 O00CO0OCOstepD 100000000000000O0100000
O0000000000000000O0Ostopd NoneOOOOOOOOOOOOO iterabled OO0
OoooooooOooO0dNoneOODOOO0OOO0OO0ODOOOOODOOOOOOODOOOODOOO
DooobOoODstartdstoddstepd D00 O00O0000O00000O0000O0O0O0O000O0O0O00
booooooooooooooboooooooooooboOoOoOoOOOoOooooooDooOoboboOoOad
coooobooobooooooboooobooooooboooooo

def islice(iterable, *args):
s = slice(*args)
next, stop, step = s.start or O, s.stop, s.step or 1
for cnt, element in enumerate(iterable):
if cnt < next:
continue
if stop is not None and cnt >= stop:
break
yield element
next += step

izip ( *iterables)
Oiterable0 00 000000000000 O0O0O0OOzp() OOOOODODODOODODOOOOOOO
O0o00o00o0oO0O0oO0o0CoO0o0oOo0oOO0oOOoUOOo0oOOOO0DOoOOoOOOoOoCoOOOO
00000000000 0O000ooOo0oUoooooooo
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def izip(*iterables):
iterables = map(iter, iterables)
while iterables:
result = [i.next() for i in iterables]
yield tuple(result)

23.100000000:00000000000000D0O0OOODOOOTypeErrorO0OOO0ODO
obooobOooooboobooooobooo

repeat (objec{,times])
O000oohject0 0000000000000 OtMmesD0O 00000000 0OOODOOOOOOOO
imap() O0O0O00O0O0O0OO0OOOOOO0OO0OO0OO0OOO0OOO0OOO0OO0OOOOIzZIp) O
00000000000 0000000C00U00O000o0OUOo0oUOoOo0oOoOooooooUOooOo
gogoobobbooooobbbod

def repeat(object, times=None):
if times is None:
while True:
yield object
else:
for i in xrange(times):
yield object

starmap ( function, iterablé
iterables 00000000 funtionOOD0OOO0DO0DO000OO0D0OODOOOOfunctond0OO0O0OO0O
iterable0 000000000 0OOOOOO ("zipOOMOimap() OOOOOOOOOOOImap()
O starmap() 00O functionDOOOOOOOOOOOImap() 0O function(a,b) O starmap()
O O function(*c) goodoooboobooboooooboboooooboooo

def starmap(function, iterable):
iterable = iter(iterable)
while True:
yield function(*iterable.next())

takewhile ( predicate, iterablg
predicate 1000000 iterableD0 000000000000 DOO0O0OO0O0OO0OODOOOOOOO
ooooooon

def takewnhile(predicate, iterable):
for x in iterable:
X = iterable.next()
if predicate(x):
yield x
else:
break

5.13.2 O

obooooOoooobooboooooobooooobooboooooboooogoo
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>>> amounts = [120.15, 764.05, 823.14]
>>> for checknum, amount in izip(count(1200), amounts):
print 'Check %d is for $%.2f % (checknum, amount)

Check 1200 is for $120.15
Check 1201 is for $764.05
Check 1202 is for $823.14

>>> import operator
>>> for cube in imap(operator.pow, xrange(1,4), repeat(3)):
print cube

=

>>> reportlines = ['EuroPython’, 'Roster’, ", 'alex’, ”, ’'laura’,
", ‘martin’, 7, 'walter’, ”, 'samuele’]
>>> for name in islice(reportlines, 3, None, 2):
print name.title()

Alex
Laura
Martin
Walter
Samuele

OO0000QitertoolsD OO0 O00OOOOO0ONDN itertoolsO 00 00O enumerate() O iteritems()
O0000oooooo PythonDOOO0OOOOO0OO0O00OO0OODOOOOOOODODOOOOOOOOO
O000ooOo0ooooooooo
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def take(n, seq):
return list(islice(seq, n))

def enumerate(iterable):
return izip(count(), iterable)

def tabulate(function):
"Return function(0), function(1), ..."
return imap(function, count())

def iteritems(mapping):
return izip(mapping.iterkeys(), mapping.itervalues())

def nth(iterable, n):
"Returns the nth item"
return list(islice(iterable, n, n+1))

def all(seq, pred=bool):
"Returns True if pred(x) is True for every element in the iterable"
return False not in imap(pred, seq)

def any(seq, pred=bool):
"Returns True if pred(x) is True at least one element in the iterable"
return True in imap(pred, seq)

def no(seq, pred=bool):
"Returns True if pred(x) is False for every element in the iterable"
return True not in imap(pred, seq)

def quantify(seq, pred=bool):
"Count how many times the predicate is True in the sequence"
return sum(imap(pred, seq))

def padnone(seq):
"Returns the sequence elements and then returns None indefinitely"
return chain(seq, repeat(None))

def ncycles(seq, n):
"Returns the sequence elements n times"
return chain(*repeat(seq, n))

def dotproduct(vecl, vec2):
return sum(imap(operator.mul, vecl, vec2))

def window(seq, n=2):
"Returns a sliding window (of width n) over data from the iterable"
" s -> (s0,s1,...s[n-1]), (s1,s2,...,8Nn), ... "
it = iter(seq)
result = tuple(islice(it, n))
if len(result) == n:
yield result
for elem in it
result = result[1:] + (elem,)
yield result

def tee(iterable):
"Return two independent iterators from a single iterable”
def gen(next, data={}, cnt=[0]):
dpop = data.pop
for i in count():
if i == cnt[0]:
item = datali] = next()
cnt[0] += 1
else:
item = dpop(i)
yield item 204
next = iter(iterable).next
return (gen(next), gen(next))



5.14 ConfigParser — 000000 OOOOOO

O00000D0DDDO ConfigParser O0O0O0O0O00O0OOOOO ConfigParser 00O 00O O Microsoft
WindowsO INIOOOOO0OO0OOO0OOOOOOO0OOOOOOOOOO0OOOOOOOOUOOOOOOO
0000000000000000000000000000oo0Og PpythonDOOOOOOOOOOO
goog

O0: 000000000 0WIindowsOODOOODODODODODODODODODODODD INNODOODOOODODODOODODODOOOD

0000000 100000000000000000000 ‘[section] 'd00ooooo0og RFC
822000 ‘name: value '000000000O0OOO'name=value ' 000000000 OOOOO
D0ddUdd0ooooo0o0UdooUoooooo0U0do0UdUoUogooooooooooo0n0 DEFAULT
gdoboooodoboobobooobouoboboodooob oo booooUoUoDba
Oo0odoooooooooooooo'# 0% '000000000o0ooooo00ooooooooon
ooo

0:

[My Section]
foodir: %(dir)s/whatever
dir=frob

0000 ‘%(dis 'O00 dir '(D0OQC0OCO frob )OOOOODODODOOD DODODODOODDODOOOOOOO
googoo

0000000 ConfigParser O0OO000OO00OO0OO0OO0OOO0OCOOOOOOCOOOOOOOOOO (OO
OOooO0OO0OO0OOOO0)0DO0O0OODOget() OOOOOOOOODODDDODOO

classRawConfigParser ([defaults])
O00000Doo0000o0oo0defaults 00 0000000000000 O0O0OODOOOOOO
0000000000 0000O00oOO0o0oOO0o00O0O00oOoOOO0D 2300000000000

classConfigParser ([defaults])
RawConfigParser 0000000000 OCODOOO0OOOOOget() DODOODOO items() OOO
O000O00OoDoDOOoODODODODOOOOOdefaultsDOO0O0O0O0 ‘%()s’' 0000000000000
00000000000 _name 0000000000000 O000O0O0OO0O0O0OOODOOO defaults
gooobobbooooooboooboooo

classSafeConfigParser ([defaultﬂ)
ConfigParser 0000000000000 O0O0O00O0O0O0OO0OOOO0OOOOOOOOOOOOO
O00000DoooO0o0000000000ooooooooooooooO PythonDOOOO OO
00000000000000000000000000000000 2300000000000

exceptionNoSectionError
0o0o0ooboboooooobobobbooooooooooon

exceptionDuplicateSectionError
gboobobooobbobuoob oo boobooboboobbbobobonb
add_section() O00ooOo0ooooooooooo

exceptionNoOptionError
oo0ooboboboooooobobobboooooobobooooooobooDbono

exceptioninterpolationError
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ooooboooobooboboobOobooooboooobooon

exceptionInterpolationDepthError
InterpolationError 0000000000000 0000 MAX_INTERPOLATION_DEPTH
00000o000o0oOoO00oo0o0oooooooooo

exceptionInterpolationMissingOptionError
InterpolationError oo0000o0o0o00000000000000000000000000
gooooon

exceptioninterpolationSyntaxError
InterpolationError Jooobobobobooooobobobbooooooobbbooooooo
0000000000 2300000000000

exceptionMissingSectionHeaderError
gogoobobboooooobobbbdooooobbobboooooobbbbuoogo

exceptionParsingError
gobogobooboobooboboobooboobooboobog

MAX_INTERPOLATION_DEPTH
rawd0 0000000 get() 00000000 OOOOOO0O0OODOQOOOOOC ConfigParser
ggoobooboobogooagg

goog:

shlex 00000 (5.190):
unx OOOOO0OO000o0O0o0oOo0ooO0o0oo0o0ooOo0oooooOoOooooooooooo
o0ooon

5.14.1 RawConfigParser 000000

RawConfigParser 00000000000 OO0OOOOOOOOOOO:

defaults ()
doooooooooboooooobooooooboooo

sections ()
0000000000000 00000O00DEFAULTOOODOOODOODOODOOO

add_section ( section
sectond D 0000000000000 00ODODUODOO0OOOOOOODO DDOoDODOooOoOO
DuplicateSectionError ooooooo

has_section ( sectior)
0000000000000 000000000OO00DO000000O00OO0O0OO0ODEFAULTOOOO
oo0ooooooooooooo

options ( section)
sectionJ 00 0000000000000 D0O00OOO0OOO0ODOOOOODOOO

has_option ( section, optioh
000000000000 000000000000000000D0 100000000000 00
00o00dOol1ed000OD0OODDOOO

read ( filename}
O0000o00DooooooooDooooooon flenames 100 0D0DD0O0O0O0OO0O0OOOOOO100
O000oooooOoooodfilenamed 00000000 OOO0OOOOOODOOOOOOODO
000000000000 0C0000O0U0O0O000O0DO0O0ODO (oOoooOoooOoooUoooo
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0000000000000000000000000000)00000000000000000
00000000000000000000000000000000000000ConfigParser
000000000000000000000000000000000000000000000
000000000000 Oreadfp()) Oread) COOO0OO0OO0ODO0O0OOO0O0OOOOO0OO
oooo:

import ConfigParser, os

config = ConfigParser.ConfigParser()
config.readfp(open('defaults.cfg’))
config.read(['site.cfg’, os.path.expanduser(’~/.myapp.cfg’)])

readfp (fp[,filenamd)
fp0000D0D00000000000000D0O000000000DO0DO0O000000 (readline()
00000000000)000 flenamed OO OO0 fp0 name0 00000000 filenamed O
0000000000000000000 '<???>'000

get ( section, optioh
sectiond optionO0 OO O OOOOO

getint  ( section, optioh
sectiond opton0 0000000 OOODOOODO

getfloat (' section, optioh
sectiond opton0 0000 O00OODOOOODOOOOOO

getboolean ( section, optioh
0000 sectiond opton0 0000000000000 0COO0OODoption0OO00OO0OOOOO
O (True)DOOO"" O "yes" O "true” 0O "on" OO (False)dOO0O"0" O "no" O “false” 0O
‘offf 00ODOOODOOOOOOOO0OO0OO0O000000O00O0OODODODOOOOOOOOOOOOOO
ValueError O0OQOO0O0O0O

items ( sectior)
00000 sectonD 00000000DDOOOO0O (name valug DO0DODOOO0OOOOOO

set ( section, option, value
gogbobooobooobbooobboboboboboboooobooooboobooboooboo
000000 NoSectionError 0000000 1e000000O00DOOO0

write ( fileobjec)
000000000000 00D0000D00000000000000D0D0O00000 read() O
00000000ooooo 1e0000000000O0

remove_option ( section, optioh
O0000sectondO0O0OO0O0 optionD 000000000 OOOOODOOOOOONoSection-
Error 0000000 O0OODOODOOOOOODOODOOO 1I00DOOOODOOOOODOOO 1.60
gooooooooo

remove_section ( sectior)
OO0000O sectonD 0000000000000 O00O0O00ODOOO0ODOOOOOO TrueOO0OO
0000 False OOQOOQOQO

optionxform  (‘option)
0000000000000 00000000000000000000000000000 option
000000000000 00oooUooooogdooptoniO00O0O0OoOoOOOOOOOOO
gooodooooobobbbooooooobobboooooooobobooooooobooobooooon
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000000000000 str() ODOO0OOO0OO0OCOOOOOOOODOOOOOOOOOOOOOOn
ooooo

5.14.2 ConfigParser 000000

ConfigParser 0000 RawConfigParser 00000000000 CODOOOOOOOOOOOO
ooooooooboooooooooon
get ( section, opti0[1, raw[, vars]])
sectiond option0 00 000O00O0rawd 00000000000 '% 0000000000000
gboboobooodgbvarsiOOobOooooooooooobooooboooooaooo
items (sectior{, raw[, vars]])
0000 sectonD0 00000000000 O(name valug 0000000000000 O0OCOO
0000000 get() OO0O0OOOOOOOOOOOO 2300000000000

5.15 fileinput —oboobgoooobooobobobooooon
ooooobbd

boboooboobooboobobooooboboooobobooooboboboooboOoboboooon
ooooooobon

obooobooooooboobooono:

import fileinput
for line in fileinput.input():
process(line)

O0000DDDO sys.argv[l] goboobooboobooboobbooboooboooo
OO0O0O0DODODO0Osys.stdin oooobooooooooooooooooooonr ObOOOoOoooo
O O sys.stdin O000000000O000oooOo0oOo000oOoooooOOinput() OOOOOO
gbooobooboooboobooboobobboobooo

0000000000000 00000000D0DOO00000000D0D0DOooooDooOO oD OO
OooOOoO0O0OO0OO0OO0ICErrfor OOODODODOO

sys.stdin 02000000000002000000000000000000000D0O0OO
000000000000 O000 (sys.stdin.seek(0)) 0oO0)oooooooooooooooo
ooo
gooooooboooooooooboboboooooboboooboobobobobooobDoboboo
uboooboooooogo

D0000000000000000000000000000000000000000
D00000000000000000000000000:
input ( [filed, inplacd, backug ]])
Filelnput DOO00000O0000O000O0000000000000000000000000O

000000000000000000000000000000000 Filelnput goooon
oooobooooooon

OO0O0000d input() 00ooOoooboOoOoOoOoOo0Oo0Oo0O000000000oooooooooooa
O0O0OO0OOORuntmeError OOOOO0OO
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filename ()
0000000000000 00b0000bD0o0ob00o0obO0o0obO00 NoneDOooog

lineno ()
oobo0obO0o0oOo0ooOooooOooOoOobOboOobOobl0ogobDOoobDOobooOob oboboOobDObobOO
obooobooboobobobobouoobooboobuooboobooo

filelineno 0
00000DO0o0oOo0oooooOoboDlodbo0o0oDoOoooDOooo0DOoOoDoODODbDOODD
000000O000oOo00ooOo00ooOo0oooOoOo0ooOoooooOoon

isfirstline 0
00000000000 ooU0oO0 10000 TuelO0OO00O00OD0 FalseDOOOODO

isstdin ()
00000000000 sys.stdin 000000000 TvedDOOOODOOO FalseDOOOOO

nextfile ()
O000o0oooooooooooo00o(@oooO0)oooooooooooooooog
0000000000000 oo oooobobooboooo
gooooobooboboooboooboobooooboobboobbooboobobooooo
dodddodoooooooooobobobobooobobooooooooooooobobobooog
goboboooboooboobbooobooobbooobbobbooobooobboooo
ooodo

close ()
gogoobobboogo

gbooogbdoobooogoobooobooboobooboobooobobbobooboooboo

classFilelnput  ( [filed, inplacq, backug ]])
Filelnput oo0oooDoOooooooooooooooo filename()  Olineno() O file-
line() O isfirstline() O isstdin() O nextfile() Oclose() OO0OO0OODOOOOODOO
000000000000 readline() ggooboooobooobbuoobobooon
__getitem__() googoobooobooboobobobbbbooooooooooboobobbbbboooo
O000D00000o0oogoon readline() oboooboooboobobooa

gboooboooobooobooon:

0000000 inplaces1 O input() O Filelnput O0O0O0000000000O000O000O0O0O00
0000000000000000000000000000000000000000 (0000000
000000000000000000000000000000000000000)00000000
0000000000000000000000000000000000000 backupg’.< 000>
0000000000000000000000000000000000000000000"bak O
00000000000000000000000000000000O0O0O0O0O0O0000000000
00000000000000000000000000

O0:000000 MS-DOSO 8+30 0000000000000 000

516 xreadlines — 00000000000 O0OOOODOOOOO

2100000000000
0000 230000OOoOoOooDoOo0Od for line in file oboooboooooboooon

uboabooobooaoboaboobodgbooboaboabooaobooboaoboaboanooad
000000 O0OxreadlineD D00 ODODO for OOOO filter() OooooooooooonooOoO
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oboooOoboooobobooooobooooboobon
gooooboooo

import xreadlines, sys

for line in xreadlines.xreadlines(sys.stdin):
pass

go

while 1:
lines = sys.stdin.readlines(8*1024)
if not lines: break
for line in lines:
pass

go0o0o0o0O0O0OD0O0O0OD0OOO0OOO0O0O000ODODOOOOOO for DODODODODDDODOOOOOO

xreadlines  ( fileobj)
fileobjO O OO ODOOOOOODOOO0OOOOOOO xreadlines 100000000 0OOOfileobjO 00O
sizehintd O OO OO0 readlines() 0000D0o0oooooo0oOooogd: readlines()
0do0ooooboooboooboobooobboobooooboobboooboboooo
agoogo

xreadline ) 00000 sOO0O0OOOOODOODODODODDO:

DO | oo
di] |[soinm

ij00o0000000O00DO0O000OO0O0O00C0O0O00 RuntimeError O0OO0OO0OOO
0000000000000 0000000000000 IndexError ODOOOOOO

517 calendar — 00000000 OOOODODOO

00000000 UNXOcalDOOOOOOOOOOOOOOOOOOOODOO0OODOOODOOOOO
goooooobooboboooooobooooogooboboboooobobooboobobobooobooo
0000000000000 0000ODO0OO setfirstweekday() O0o0ooOoooooo eoo
gboboobOobooboobobooooobooobooboooobOoboooooboon

0000000000000 00D00000 datetime OOO0OO0OOOO0ODOODOOODOOODOODOOOO
0000000000 O000 Dershowitzll ReingoldO O O O Calendrical Calculation$ 0 O O proleptic
GregorianD 00 000000000000 O0OODOOOOODOOOOODOOOO

setfirstweekday (weekday
oo0oooOdOo (Qoooo,e0000)000DOOO0On MONDAYTUESDAY WEDNES-
DAY THURSDAYFRIDAY, SATURDAYD O SUNDAYOOOOOOOUOOOOOODOOOOOOO
goooooooooooo:

import calendar

calendar.setfirstweekday(calendar.SUNDAY)

2000000000000
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firstweekday ()
00000000 0D000o0ooooooDOog 200000000DOO0O0O

isleap (yean
yvearDOOOO 1000000000 O00OOOOOO

leapdays (y1,yd
00 (ylL..y2dOOOOOOOOODODOOOOOOOOOOO ylOy20 0000000 20000
OD000D0:Python1520000000000000000000O0O0O0OOO0

weekday ( year, month, day
year(1970—...),month(1-12),day(1-31) 0000000000 (OO0O0ODO)0O0OD0DOO

monthrange ( year, month
yearO monthO OO OOO0OO0O0O0O0OO0ODOOOOOOOOOOO

monthcalendar ( year, month
0000000000 0oooooooO0ooO0oooD0bOoO0ooOo oD UDLDOUOoODODODO
O setfirstweekday() O00ooooO0o0ooOoooooooooooo

prmonth ( theyear, themon{h w[, I]])
month() 0000000000000 O0O0O0O0DOOO0OOOO

month ( theyear, themon{h W[, I ] ] )
boboboobooobobooooobodobbowdoooooboooboooboobobonboon
000000000000 000o00000000o0o00o0oDno000o0000o0onoon
setfirstweekday() oo0oooo0o0oooo 2000000000000

prcal (yeal{,w[,l[c]]])
calendar() boogbdooooboobooooobooooon

calendar (year[, W[, I[c]]] )
3000000000000000000000000000000000 wl, 00 cOO0O00O0O
oo00o0oodooooooooooooooooooooooooooooooooooogon
000 setfirstweekday() oooooooooooooooooooooooooooonoan
oooooooO0OOO0O0OOO0 2000000000000

timegm (tuple)
00000000000000O0O0tme ODO0O0OOO0O gmtime() OO0O0O0OO0O0O0OO0OO0O0OOOO
OoOoooOooi9vo0oooOooopPoSIXOOOOOOOOODOO uUNxOOOOOOOOOOono
D0DD00000000Otimegmtime() O tmegm() 000ODODO0OO0000O0 2000000
gooooo

gooo:

time 0OOOO (6.100):
0000000000000000

518 emd—0000000O00DOODOOODOODOOOO

Cmd00000000000000000D0D0D000000000000000DDOOOOOODOOO
ubobooboobooboobooboooobooboooooobobooooobobooooboobooooon
gboboobOoboooobooooooboooooon

classCmq [completeke]/,[stdin] ,[stdout])
CmdbO0O00O0000000000000O0000O00O0O00O000O0O0C00O000000000
O00O0Cmdb 0000000000000 00O0O0O0O0O0O0DOO0OCmMdOO0OOO0O0OO0OOo
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oobooobooooboooboooboooooOoboobooobooooooooboooobooobooon
oooobooooobooooo

0000000 completekeyl 000000 readline 00000000O0QO Tab O0OOcompletekey
O NoneOOOOreadline 0OO00OO0O0OOO0OOOOOOOOOOOOOOOOOOOO

! The optional argumentstdin andstdoutspecify the ! input and output file objects that the Cmd instance
or subclass ! instance will use for input and output. If not specified, they ! will defaslysestdinand
sys.stdout! 0000000 stdind stdoutD D OCmdO OO OO00DO0OO0OO0OOOOOOODOOO
0000000000 00000000000000D0000D00O0 O sys.stdird sys.stdoutl 0 00O
agog

2300000000:00 stdinO stdoutd O O

5181 CmdOOOOOO

Cmd0O0O00000000D0D0DODD0OOOOO:

cmdloop([intro])
Jgooboo0obobbooobooobbooooobOboobobooUobDboobbooobboon
goobodoooobbooooobooooooobooooan

oo000000000oO0o0O0oooooooOoOoOoOOOODOOOO0OOOOOoOoOoOoOOO (@O
0000000 iIntro OO0ODODODODODDOOO)O

readline 000000000000 OCOODOOOOODOOODObashOOOOOODOOOOOO
0000000 (@OO0O0Control-P O0O0O0DOO0OOOOOOO0ODOOODOOOOOContro-N OO
O00OO0O0OOOControl-F OO0O0OO0OOOOOO0OCOOOOOOOContro-B OOOOOOOOO
ooooooooooO)o

000000000000 00EOF DOOODOOOO

0000 do_foo() OOUOOOOOOOOOUOOCOOOOOOOOOOOOOOOOOOO ‘foo’
00000000000 000OoO0O0 20000000000 do_help) OOCOODOOOOO
O00000000000O000O ‘1'000000oo00d do_shell() Oo0oooooooo (@
0000000000 00000000)O

oot ooo o
O O textd lined begidxd O O O endidxd O O complete_foo() ooooooooooooooo
O0text00 000000000000 000ODODO0000bObOO00DbObO0o0o0ooDbObOoooooO
O00000000o0oooO0lined0000000O0DDODOOOOOOODbegidxD endidxd OO
gooooooooooboobbobbboobbobdodoooooooobooooobobobboooog
good

Cmd0O0O0O00000000000000 do help) OOOOO0OO0O0O0O0OO0O0O0O(@O
‘bar O00000000000)00000O000 helpbar) O0O0O00O000O0O0O0O0OOO
OOdo help) O0OO0O0O0O0O00O0000O0O0O0O0O0O(MOO0OOO0OD0C0 help*) 00000
0000000000)0000000000000000000000000000000000
000000000

onecmd( str)
Jodoooooooooobbobbbbobbob oo ooooooooboooooo
0000000000000 00000000000000D0DO00O0DOO00000precmd() O
postemd() CUOOOO0O0O0OO0ODOOOOOO0OO0O0OO0O0ODOODOOOOOOOOOOOOOOOOO
oooooboboooooooooo
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emptyline ()
gogbobooobobooobbooobbooobboobboobbobbboobobboobo
O0000o0000oOo0o0oOoOo0oooOoOo0oOoOoOooooOoOno

default (line)
00000000000 00o0oo0ooo000ooo0ooooo000ooooo0ooooooooon
gooooooooobooooooooooooboooooog

completedefault (text, line, begidx, endidx
000000000000 complete_*() gbobobobobbooooooooobobobo
gbooobooboobobbooboooboooon

precmd (line)
00000 lned00000000D0ODOO0OOO0OODODODODOODODODODODODODOOO
0000000000000 Cmd0 0000000000000 000DOO0O0O0OOOOO0
000000000000 onecmd() 000000000000 OOOOOOOOOOprecmd()
0000000000000000000000000000000000000 line0D0O0O0OO
agooog

postcmd ( stop, ling
0000000000000 000000000000000O0O0O00000000 CMdOOOO
0000000000000 00000000000000Dlned000O0O0DODOOOODO stop
Opostemd() 00O0D0OO0O00DODOOO0OO0ODOOOO0OOOOOOOOODOOO onecmd() O
obooobboboobboobboodbostopbgdbbogobbooobbooob
gobobobooobooobooobgoa

preloop ()
cmdloop() 0000000 OCOOO00O0OO0OOOOOOOOOOOOOOOOOOOOO CmdOO

gbooboobobobobboobooboobooboobobboo

postloop ()
cmdloop() OOOO0OOOO0OO0OO0ODOOODOO0OOOOO0OOOOOOOOOO CmdO0OOOOO
00oooboObo0oooooboobbooooooooooon

CmdDOO0OO0OUO0DO0DOOO0OO0ODOU0OOODODOUODODOUOOODODOODOOOOO:
prompt
gooobodoooooobooooooon

identchars
dooboooooobobooooobouooooooooo
lastcmd
dooodoooobooooooooon

intro
0000000000000 00o0o00O0dcemdloop() ODODOOOOOOOODODOOOOOOO
oooooooboooooo

doc_header
0o0o0dobobOobOo00oo0oooob0oooooobobooooooooon

misc_header
O0000000000000000000(@O0000do_ *() OOODO0O0000000 help_*()
000000000)00000000DOD0O0

undoc_header
O000000oooooooooo0o0o0oooooo@ooooooDO help*() OOOO
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00000do *%) UOODODOOOODO)ObooOOoOoOODOODOO

ruler
gooooooooooooooooooooooooo oo OooDooo oo
dodooo0obOooooooooos=000

use_rawinput
OO000D0OO0oooOooDoOoOO0OD0Ocemdloop() OOOO0OOOOOOODODOOOOOOOOOO
OO0 raw_input() 00000 O000OOO0Osys.stdout.write() O sys.stdin.readline()
0000000@O0O0OD0O0O00O0Oreadline O import00000000000O0O0O0O0OO0O
O0O000O00O0DOO0ODbO00OO0O0O0O000O0 Emacs0000O0OoOOoOoOoOOoDObDOOOOO
Oooooooooooooog)

519 shlex —O000000O0O

15200000000000

shlex 0000 UNXOOOOOOOOOOOOOODOOOOOODOOOOOODOOOOOOOOOO
ooooOooOoOoOOOPythonDOOOOOOOOOOOCOCOOOOODDOOOOOOOOOOOOOO
ooooogo

oooo:

ConfigParser 0O QOQO0O0O (5.140):
Windows inl 00 0000000000000 OOO

5191 OO0OOO0OOO0OOO

shlex 00000000000 O0O0O0O0O0OO

split (s[, commentsEalse ])
O0000000000000000 sO000000comments] False 000000000000
O000O0pDoooooon (shlex 0000000 commenters 000000000000 OO)O
00000 POSIXOOOOOOOODOOOD 2300000000000

shlex 0O0O0O0O0OOOOOOOOOOOOOOO

classshlex ([instream:sys.stdin [,infile:None[,posix:FaIse ]]])

shlex 0000000000000 0O0O0O00O0DOO0O0ODOOO0ODOOO0O00O0OO00O0OO000
00000000000000000000000000 read() 00000 readline() ooo
00000000/0000000000000000000000000000000000000
000000000 Python2.30 0 M 0000000000OOsys.stdin 0000000000
000 20000000000000000A0 infile 0000000000000000instream
0000000000000 000 sys.stdin 0000000 20000000000 “stdin” O
00000posixD OO Python2.3100000000000000000000000posixOO0
0000D000000M@M@shlex 000000000000 O00O0DODODOPOSIXOOOODOOOO
shlex 0000000 POSIXOOOOOOOOOOOOOOOOODO 5.19.20000000

5.19.2 shlexOOOGOOO

shlex 0000000000000 O0O0O0O0O00O00O0O:

get _token ()
0000000000000 O0000d push_token() goboooboooboooooboooobo
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ooboobooOooobooobooooooboooboooobooobooboooobooobooobooOoon
0000000000000 000000000DOOself.eof (O POSIXOODOOOOODOO (M)O
POSIXOOOOO None) DOOOODODO

push_token ( str)
0000000000000000O0O0DOOOOO0

read_token ()
O(aw) D 000000000 D0OOOODODOOOOOODODOOOOOODOOOOOOOOOOO
00000 (@ooOo0ooOo0ooOoU0ooOOoU0OoOoOo0OoOOoU0OOO00bOOO0OoOOoOOon
ooo)o

sourcehook ( filenamé
shlex DO0O00O000O0O (D0 source OO0DOO0O0O000OD)D00000OO0OOOOODODOO
dooooooooobobbobooooooooooooobobobooobobbboooooboboboooad
0o0o000o00O0O0O0O00o0

00000oOO00o0oo00ooO0ooooo0ooO00oCoU00oo0oOoOooobooooOoooooUoooD
000000000000 0000000000000000000O0O0OO0UOoOOg (sys.stdin
0000)0DoOo0ooooooO0oooo000ooOo000o0DoODo0U0oDOooooDooOoooDooOOg
ggoooooooooboobobbobbbobbbbbbobbbbbobbbbobbobbobbon
00000000O00o0o00Oo00oo0U0000OOO0 (Doo0Db0 cooooUoooOoooooo
#include "file.h" ooooooog)o

ooboobooboooobooboboobooobooooooooooboooboobobobooOooon
O00000o0pen() 000O0O00OO0OO0OOOO0O0O0O0O0OOOOO (UO:0000O0OOOOOO
O0o000O0O0O0ODOOODODODODODOODOD)

uoboooboobbbooobbboobooobboooobooooboboooobooboa
00000000000000000000000Oclese’'00000000000O0OOODODOO
shlex0OOOOOOOOO0O0O0O0O0Oooooooooooooon0 eor0000O00OO close()
ooooboog

000000000000 000000000Opush_source() OO0 pop_source() OOOO
goooooooo

push_source ( strean{, filename])
boooooboboooodgoooooooooooodobobooooooooooooogogd
O0000000000000000000O00Osourcehook O0000O00O0O00O00O0O0O0OO
000000000 2100000000000

pop_source ()
ggbobodbuoodobbooobbbooobooobboobbobooubboobboob o
O00000 eoF000000DODO0OOOCOOOODODOOOOO 2100000000000

error_leader  ( [file[, Iine]])
0000000000 00000000000UNXxCOO0O0O0000000000000000

0;00000"%s", line %d: 00'%s 0000000000000000000 0 %d
000000000000000000 (00000000000000000000000000
00)o

O000000Oshlex OO0ODOO0OOOOO0OEmacsDO0OO0O0 UNXOOOOOOOODOOOOOO
oooobobooobOobooooOoboooobobooooboOooooon

shlex 0000000000000 O00O0OO0OO0O0O0000OCO0OCOOOO0O0O0OO0O0 publicoOO
ooooooooobon:
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commenters
gboboboooooboboboboooobooboooobobobobooooboooobo
oooobooooooooboo# 00000000

wordchars
do0oOo00o0o0ooO0o0obO0o0o0obObO0o0o0DbOo0o0bO0o0O0bOO0o0O0bOObOOo0ooODbODOoOoOoDOOoa
0000000000 ascnO00000000o0o0ooooooooogon

whitespace
0000000000000000000000000000000000000000O00000
ooooood (inefeedd 0O 00O (carriage-return OO0 000 0O

escape
0000000 D0D0DODOoooooooOooOo POSIXODODOODODOOODOOOOOOooO i\
0000000000 2300000000000

quotes
doooooooobobbbooooobodooooooooobObooooooooooooooooo
O000o0DooO0oooO (o0oooo0oooDoo0ooDoooooDooooooooog
O00)YhouooooascnooDoOOoOoOooDoOOoOoOoooooooooOo

escapedquotes
quotes O0O0OOescape D0 OD0D0OODOO0DODOODOOODOOODOOODOOO POSIXOO
0000000DOO000O0DoOoO0 "™ 00b00bO0oD0o0 2300000000000
whitespace_split
0000 True O00DO00O0OO0O0OO0OO0ODO0OOO0ODO0OO0OO0DOODODOODOO shlex OOOOO
00000000000 0oo0o0oooooDOoooOoo 2300000000000
infile
0do0bo0o0ooooobo0boooobboooobooobobooobooD0oobOoooboboooo
goodoboooooboobobooooooobooobbooooooooooooooooon

instream
shlex O0O0O0OO0OO0OO0OO0O0OOO0OO0DOOO0OOODOOOOOOOOOO

source
00000000000 NoneOOOOO0OOOOOOODDOOOOOOOOOODOODOOOOO
00000 'source ' 000000D0O00ODODOOOOOOOOOOOODOODDODODDODODODOO
ggobooobobooooobobooobbooobooobbooobbooobobooobooo
bboooooobdeorO0bO0ODbODOOOOOODOOOODODODOODO sOFOOOOOO
OO0close() OOOOOOOOOOOOCOOOODOOOOOOOOOUOOCOODOOOOOOO
ugbogbooboboaboabgaobon

debug
O0000000000000 1000000000000 0shlex: DOOOoOoOoOoOoOooOooOoOoQ
Jdo0bo0o0obobooobo0ooooboooobooboobDboooboboooboboooo
goooooooon

lineno
000000 (000oo000oo 1000000)0o0d

token
ooooo0ooooboooooooooooboooooooooooooboooobooan

eof
0000000000 00000000000D00000 POSIXOOOOODOOOO (")0OPOSIX
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00000 NoneOOOOOO

5193 OOOO

0O POSIXODODODDOOODO shlex 000000000000ODODOO

- J0000D0ODODODOOO (Do"Not"Separate 000000 Do"Not"Separate aooo
oooono)

uooobooobogobooon

- 00000000 DOOOOODOODOOODOODbOObOOObOObOOOn

0000000000000 ("Do"Separate O 0O"Do" O Separate O OOOOOOOOO)

» whitespace_split O False 0O 00O O wordchafl whitespacél 00 quoteD 00O O00O0O00ODO
O0000000000000ooooooooDTue O0OO0Oshlex OODOOODOOOOOOO
ooo

0000 ()0 eoF00000O

oooboooobooooboboooaoon
POSIXOODOOOOOO shlex DOOOODOODODODDOOOOOO

- 000000000 DOUOUDOOOUDOOO ("Do"Not"Separate” 000000 DoNotSep-
arate 0O0QO0O0O0OO0O0O)

- 0000000000000 000(\'OO)ObDOoOoOODODDODODODDODOOOOOOOOO
e escapedquotes 0O0O0O0OO0OOODO ("’'00)000000000OO0OOOOOOOOOOOO0O

« J00D0DODODOO escapedquotes 0O O0O0OOO (*"'0O0)00escape 00D ODDODOOOO
0000000O000O0000o0oOoOoOo0OoO0OOoO0DOoO0OOOoUOOUOOOoUODOoObLOoOOon
0000000000000 000000U0O00U0000D0U0Oo0OUOoOoUOoOUoOoOoOoooooOon
gogooooo

« None O EoFO O QOO0

- 00000000000 C)OOO
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HEN

Jogoooboboooooobooodd

00000o00oo0o0ooOO0o0oOO000oOo0O0oOo0O0oOoOo0O0OO (CO)booooooooooo
Oo0oooooooooo0ooooooooobooOobo0o0oOooDbDOObOoO0oO0ooooooouUNnxoD
gocooooooopoodoooobooooooooooobooooboOoooooDooooogoo
oooooooon

0s

gbooobOobooooboooobooooonog

os.path ooooooooo

dircache ggoboboooooooboobbbooooooboboobooog

stat os.stat() 0 os.Istat() 0O 00O os.fstat() goooobbbbooooooobobooobog
statcache 00000 statD0000O0O0OOOOOOOOO

statvfs os.statvfs() O00o0oooooooooooooooon
filecmp ggodobobboooooobo

popen2 ooooooOoyoooOoOooooOoUooooOoooo
datetime o0OoUoooOoooooooo

time o0oooooooooooo

sched goodobobobbooooooooobog

mutex O000oooOoooooooo

getpass O00U0oo0o0oooooooooIibooo

curses
curses.textpad
curses.wrapper
curses.ascii
curses.panel

gbobobooboobodobdecousedd O0OOO0OOOOOOOOO
cused ] D0DO0O00OO Emacsd 00 0OD0O0OO0OOODO0O

cused ] 000000 O0OO0O0O0O0ODOOOO
AscnoooOooooooooobooooon

cusedJ OO0 0OonOoobooobooboobooaobooand

getopt gdob0ooooooooouoboooobooooooooobooooobooOono
optparse bbb ooboooooooobooooao

tempfile goboodoooobooooooobooo

errno Oddermob0O00O0OOOnO

glob Unx OO0O0O00OoDoooDoooooooo

fnmatch Unx 000000 DOoODoO0oooooooooa

shutil gdobooooooobooooooon

locale oooooood

gettext gobo0oooooobooooooon

logging PEP282Z1 000 PythonD OO DOOODOOODO
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6.1 os—00000O0O00OO0OODDODOO0ODOOOODODOO

O000O0O0O0O0ODO0ODODODODODODOODODODODOO0OO0OO0O00000000000O0Pposix Ont OO0
0000000000000 000000O0O00DO0O0O mportD00000OO0OOOOODOOOODOO
gooo

0000000O0OmacO posix OOOOO00000O0O0OOOOOOOOOOCOCOCOOCOOOOOO

000000000000 000000000000 (export)dJ00Pythond 000000000000
00000000000 000000000000000000000000000000000000
O0;00000os.stat( path) O pathD O OO0 statd 00 (DO0O0O0 POSIXOOOODODOOOOO
00)0000000000

obooobooooobOobOobobobobosbOOoboOoOoOoOoOoOoOooOoOoOoOobOOobOOoDbOn
ooooboooobooboooog

000 os O import000o0os 0000000000000 0D0DOOODOOOODOOOOOODOOOO
uobooboooboobooboooooboobooooboooo oboooboobobobObos OO
ocooooooooooo!

exceptionerror
O000o00ooo0oo (oOo00oo00oo0U0o0ooooooooD)0o0ooooooOog
00000000000 OSError 00000 OOOOOOOOOOODOOODOODOOOO errno
0000000000000 0000O00O00ooOoOoUDoOoCOOe perror() OOODOOOOO
ggbboooboooobboobobbooboboobbuooobboobbooobboobo
gooobobbodderrno DODOOOOODOO

dododdoooooooooooooddderrno O strerror 0oo0ooooooooo cd
errno OOOOOO0OO strerror() 0000000d0ooooooooooooood(chdir()
O unlink() 000O0)000oo0oo0boDOo0oooDOo00DoDO0o00DOo0oOoDOoooooooooOoon
O30000o0dfilename O00O0OO0O0OOO0ODOOOOODOODOOOOOO

name
import0 00000000000 00D0ODOO0OOO0O0O0O0O0OOODOOOODOODDODOOOOOOOO
OOoo:’posix’ ,'nt O'dos’ 0O 'mac’ 0O 'os2’ O ’'ce’ O'java’ O ’riscos’ O
path
posixpath 0O macpath 0000000000000 0O0C0ODOOOOOOOODOOOOOOODOO
00000000000 0oooooooog import0 000000 OOOos.path.split( file) O
posixpath.split( fle) OOO0ODO0OO0OODOO0OOOOOOOOOOODOOOO0OOOOOOO import
0000000000000 DooooooooOd: os.path OOOOO importd0OOO0O0O
ogo

6.1.1 O00O0O0OO0O0ODOO

gbooobooobooobooboobooboobooboobooboobooboobooobooan
gooooooo

environ
000000000000 00o0o0ooooooOnodenvironHOME] O(0Doooooog
O00000O0OO0)ooOooOoDoOODDODDOODODODOOO0OO0ODOODO CO getenv(*HOME™ OO
goog

0000000000 putenv() OOOOOOOOOOOOOOOOOOOOOOOOOOOO0O
000000000000 00O0000O000O0000O0OOOputenvy() OOOOOOOOOO
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obooobOooooboobooooobooooooobooon

O0O: FreeBSDO MacOSXOOOOOOOOOODOOOOOOOOOenviron OOOOOODOO
0000000000000 000000000000 putenvD OO0OOOD0OODOODOOOOOO
oooo

putenv() 000000000000 0O0O0O0O0OOOODOOOOOOOOOOOOOOOOOO
obooboooobooobooboboooobooooboooon

chdir ( path
getcwd ()
O0o0oooo0o“00D0o00ooooogor(e.1.40)00000000O0OO

ctermid ()
0000000000000 000000000000000D0000: UNIxO

getegid ()
0d0d0o0Do00oU0DO0 ddbD00d0DO0O0 dODO0ODO0OO00ODO0OCOODOOOOoOO
O'setidJ00000DO0O0O0ODOOOOOOO: UNIxO

geteuid ()
0000000000000 dO0000000000000: UNixO
getgid ()
0000000000000 00 dOD00000000000g: UNixd
getgroups ()
0000000000000 00000000d0ObDO000D000o00ooOoooOn: UNixO
getlogin ()
dodoobdooboobboooboooooob