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reference-index 1 0000000000 PythonOOOOODOOO0OOODOOO0OOODOOOOODOOOOODO
gobooooooooooboobooooobo pywhon D000 O0OO0O0OO0ODOOODOODOODO
O00000ood python00O0O0OO0OO00O0DDOOOOOODODOOOOOOOODDODOOOOOOD
oooo

Python U0 0O00O0ODOOO0OODOOOOODOO0OODOOOODOOOOODOOOODOOOODOODO
O00o00o0ooo0ooobooooooboooborvoooooOPythonDOO0DOD0OOOOODDOOOOD
gboooboooobooooboobogob cobooo)bbooboboooboobooboooOoDbo
oobooooobooobooobooob0oooboooD python 0000000000 ODOOO0OOOO0ODOO
gbogboooboobooboboobooboboobooboboobobbo APIDODOODO0
OO0000PythonOOODOODOOO0DOOOOO0DOOOODOOOODOOOOODOODOOOO

Windows OO O Python OO O OOO0OOO0O0O0O0O0O0O0O0O0O0O0O0OO0O0DOO0OO0O0OOOOOOODOAO
Uboobo0ob0obobOobDOob0o0unix0ooooooooooooooo0n pythonOOOOODOO
bobooboobooobooboobobooooboobooboooboobobooboobooboboobooboobo
gbooobOooooboobooobooboooooboooo

goboooboooboobooobboooboooooobD (oboobooobobooboO0oobboobDbOooDbOoo
O000oooooDOo0o0o0ooooo0)000DbO0o0000000D00 Python Package Index 00 0O 0O
goood
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010

oy

OO0 “python 000000000000 O0O0ODOOOOODOO

oboooooooobooboobooboooooooo “ocr0oooobooob0ooboonbn
oooooooo pythonOOOOOOOOOOOOOOOOOOCODOOODOOODOOODOOODOODOO
gboooooooobooboboboooboooboooobobobobooobooooboobobobO(@ouboo
oboobooboboooooobooobooboobooboooboooooOoobooo)obooobo
obooOoboooobOobooooboboo0 —0O0o00oO0obO0bo0oo0ooobO0bn Python OO
Ub000bo0o000 import 0O0O0OO0O0ODOO0OODOOOODOODOOODOOOOODOOOODO
gooooooboobooooboboooooobooboooogooboooboobDobobboobDOoDbobo
gbobooboboooobooboooodg

oobOooooboooobooobooooboobooooboOoooooooboooooooobooboooo
gboboboboobobobobobbooboboooboo cobobOoog pythonOOOOOOOO
OO000o0o0o00;0000000000 PpythonOOODOOODOODOOODOOOOODOOODOOD
obob00ooboooOo0oooobooooboOoooOooboooooboon pythonOOOOOODOOODOO
gbooooobooboobooboboooooobooobooooobobooobooboobobbooboOoDbobo
gobooooobooooooobbooooooobooooooboooooOoooooOowww(@oooo
uoboo)boooooboooboobooobooooooboooboooobooboobooooooon
obob0oobOooboobobooobobooboooboo pythonOOOOOOO0OD0OOO0ODOOOOOOODOODOO
obobooobooobooooooooooD pythonOD 000000000000 OOOODOOODOODO
gbobooboobooooboboooooboooo

oboooooooboobo “cooboobo0o>0ob0obcooooobooboobOOobOOobOobobobooon
ubboobooboobooboobooboobbobbobbboobooboobooboboan
gboobooobooboobooboboobbobobooboobooboobooboobooobbon
gbooobOobooooboobooood

gboooOoooooooooooboobooboooboooboooboobo0o0ooOon0n PythonOOOO
gbooobooboobooboobooboobobooboboobboboobbobbobbobbobbon
boooobooboobooooobooooboooobooboo oooob —(@Uuboboboobobo
oO)yooooooooooooobo(@obobo)obooooboooooooooboboboboooo
gobobobooooboooboobooobooooboooboooboboo0oobo0obobo0ob0o0n (random
oOHhooooo L,200000b000oboo0ob0ooo0oooobooooooooooboobooooo o
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bbb booooboooobooobooboobooboooobooobooooobOoboooDbo
obooooOobooooboobon

gboogbooboobooog

010 0000



020

Juoood

Pyhon OO O00O0ODOO0OOODOOOOODOOOOODOOOODOOOODODOOOODOOODOODO
gboooboboooobooooo

abs (x)
00000000 O0O0o0O0O000O000O000oO0000ob0b00oo0ob00o0oO00o0obO0o0obOOoOooOoOoon
000000000000 0O0 (magnitude) DO0ODOOOO

all (iterable)
iterable 0000000000 @MOODO dterableJ0000)True0000000O0ODOOO0O
ooooad

def all (iterable):
for element in iterable:
if not element:
return False
return True

ooogo2s5000.

any (iterable)
iterable 000 0000000O00O0DOO TrueOOOOODOidterable D000 FalseOOOOOODOO
ooooooooon

def any(iterable):
for element in iterable:
if element:
return True
return False

ooogob2s5000.

basestring ()
J000000strd00 unicode00000O00O0ODO0O0OOOOOO0OOOOOOOOOOOOO
000000000 o0bo0o0ooobg str0unicode0000D0O0O0O0O0ODODOO0OOOOOOOO
dodd0ddO0dOdisinstance (ob]j, basestring) [ isinstance(obj, (str, unicode))
ooooooooooo223000.
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bin (x)
000000bO00ob0obo0o0bobobouo0obOobod PythonODOODOOOOOOXxO Python O int
Oo00oooo0oooboo0ooboooidd__index ()OOOOOOO0OOOOOOOOOOOOO

ooooooog2e6000.

bool([x])
gdodobobbbbboooooooobobobbbboxbbbbbbUU0U00U ralsedod
Ub0;0000000 True00O000D0bool DOUOOODOO0OO int00O0ODLOO0ODOOO
boolUDOOOOOOOOUODOODUODOUODOUODLOUODLODOODLODLOOOOODO FalsedODO True
goood

oobooo0221000.0000023000:0000000000000000000 Falseld
googd

callable (object)
O0object 000 D00D000O0O0ODO0ODOOOD0OO TrueDOOOOOODOOOODODO Falseld
0000000000000 000 object00 00000000 ODODDOOOOOOOOOOOOO
000o0ooooo0ooooO0oooooo00oooo00@obOooooooooooDoooOoo
o0o000o0nD)0oooOOooOO0DOOo0DoO00oOO0oDO0DOO0D _call__ () 0OO0O0ODODOOO
Ooooooooooooooooon

chr (i)
ASCIIOOOOOO;0ddooobo0 1000000 oooobooonon che(97) 00
O/a" 00000000000 ord() OOODOOODOO [0.255]0000000000000O00O3
O00000000,:i00000000000 valueErrorOOOOOO0OO unichr() OOO0O
oono

classmethod (function)
function 0O O0OO0OOO0OODODOOO

oobooobobOooobooboooboooobooobooobbooooooooooooooooonn
gboobgoobooboboobooboobobobobbobooboobooboobonn:

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

@classmethod OO0 decorator (OO DO OD)O0O0OO0OOD0OODO function DODODOODOOODO
oooobooooooon

oboocooOoboooooooboobo(@obo cfp)obooooooobobobooooo @Woo
Cofo)bbbooooboooooobobobobobOobobDooooobooobooooooooon
uoboobooboooboooboobobooobooooobooobooboooboooo0ooboooonn
googd

00000000 C++0OJavalO0OO0OO0OO0OOOO0OOOOOOOOOOOOOOOOOOOOOOO
O00 staticmethod () DOOOOO0OOOOO

oobooO0ooboobobooobbooobooobobOyesO00OO0O0OOOO0OOOOO0OOODOO 22
goo.00o0o0024000:000000000000000DO.

cmp (X, y)
000000000 x00O0yyOOOODOOOOODDOOODDODDODOOODODODODOO x<yQooO

6 020 000000
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0000 x == yOOOUODOOD x > yOOOGODOOODOODODOOO

compile (source, filename, mode[, ﬂags[, dont_inherit]])
source DO D O0D0ODOODOASTOOODOODOOODODOOODOOOOOODODOOO0O execlO
O0000000OOeval () DO0OO0O0OO0OOOO0OOO0OO0OOOOsource0 00000 ASTOODOO
000000000000 O0O0OD0ASTOOOOOOOODOODOO ASTODODODOODOODOOODOO
000000 _ast0000D000D0O0OD0DOODOODOOO

00 filename 0D 0O0OO000D0O0OO00O0DOOOOODOOOOODOOO;0000D000O
Ub000bO00o0o0obO0obOoo0o0oobOo00oon00bn (C<string> 0OOOOOOOO0O )O

U0 mede 00000000000 ODOOODO0OODO0OOO0OOO0ODOODODO ;000 source
U0000000000 "exec OUOOOOOOO "eval OOOO0OOO0OO0OODOOO ’"single’
obdoobob(0obO00b0 NeneOOOOOOODOOOOODOOOOOO)O

O0D000000 flags OO dont_inherit (Python22000000)00 string 000000000
O futwre 0 (PEP236 00)000000000000DOOOOOODOODOO0OOOMODOOOOO
oooooO)ooo0o0o0o0o0ooOooOoO0Oo000oooooooOoD0D fuwre 00000000
Ostring 0000000000 fAees0 0000000000 dont_inherit 000000000 (OO
U00H)ooooDoOoDO0000 flagsUDOOOD0OO fuwre D000 OO0 dont_inherit 00 00O O
O000000 flags0000DD0O0OO0O0O0O0OO0O00O00ODODOD fuwee00OD0O0O0OO0OO0OO

fuwre 0000000000000 DOODOOODOODODOODOODOOODOODOOODOOOOOODOOO
000o000oooDoooooobooonoooon_ future. 000000 _FeatureOOOOO
00000 compiler_flagUOQOOooooodn

0000000000000000000000000O0SyntaxError 00000000000 Null
Byte 000000 TypeError 0000000

uob: DObooooboooboooooooboooooboobooooo ¢\n)yoooooo
oboobobooooboobooboobboobooooboooobooobooboooooOoooonn
OO0 '\r\n” O00O00O000O0Ostr.replace() OO0O0O "\n’ OOO0OOO0OO0ODOOO

OO0000 23000:flagsd dont_inherit OO0 D0DO0O00O0O0O0OO0DO0O0OO26000:ASTODO
ooobooooboboooboooooon

complex ( [real[, imag] ] )
Oreal+imagj0 0000000000000 O0ODOOODODOOODOOODOOOOOOODOOODOO
0o000ooooooooooo0oogoooooooooooDoooUo0ooooDoooooOggo
O0000oooooDoooo0Ooooooooooo00oooooooDoooO0 (@ouooon)
000000000 0D00000D00 imeg0D0O0D0O0O00OODOOODOOODOOODOOOO int() O
long () 00O fleat () 00D0O0OO0OO0ODOOODOOODOOODOOODODODODOODOOODOOODOO
000 ojOOoOoOoOonO

00oooooDog odgo int float, long, complex DO OO 0O0OONO

delattr (object, name)
setattr () 000000000000 DOO0ODOO0ODOODOOO0OOOOOOOODOOODOOOOO
0d0D00bDOo00odU0ooU0oDoU0Do000oo0U0oDoUoDoUODoOOoooOoOooDOoOoDoOon
0000000000000 D0000D000000 delattr(x, ’foobar’) 0 del x.foobar
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gooooo

dict([arg])
gboboobobooooobooboboboobdbargb0b0O0DLODLOOODODODO
ooogoooobbooocoboobo

goodoooooodoboobbobooodD 1ist Oset O tuple DOOO0OOOOOOOO
collectionsO0OOOOOO

dir ( [object] )
000000000000 0000bO0000ObO0o0o0o0bOo0o0o0bo0bO0obOo0ooobOoooooOon
00000o0ODO0O00000ooooOobOo0o00o0oooooDon

oobooooobo _dir (yOOOOOOO0OO0OO0OO00OOO0000O00OO00b000O0000O0
oobooooboboooobdir() 00000 DOO0ODOOOOOOO0DOOODOCOOOOOO0D0OO0
__getattr__ () 0 __getattribute_ () U0000000O00O0O0O0OO0OO0DOO0DOOO0OO

oboooboob _dir ()O0bOO0O0O0O00000000C00D00D0__dict__ O0OO0O0ODOOOO
ooboooboobooboobooooooboobooooooooooooob0oob0oonn
goboobobobobuobobooobooooooooobdnl _getattr__ () OOO0OO0OOO
oooooooogoo

oobbO0ddir() 0000000 0OO00bOO0O00OO00OO0000O0000O0000000O0
obooobooboooboobobooobooboooobooboooooo

0000000 000oobobObo0o0oooooooboobooooooboOoooobon

-000000000DO00O0O000O0O0O00O00bOO0bOO0obOOoOoOoooooooooOoOonDOonn
oboooooobooooboboooobooooooboooooon

0000000000 bO0bO0bOobO00ooobOobOobObO0obOobOoboOoooooOooboOonn
gboooboooooooboog

gboobooboobooboobobbobobobobbob

>>> import struct

>>> dir () # doctest: +SKIP

["__builtins_ ', ’'__doc_ ', '"__name_ ', ’struct’]

>>> dir (struct) # doctest: +NORMALIZE_WHITESPACE

["Struct’, ’__builtins_ ', ’'__doc_ ', '__file_ ', '__ _name_ ',

! __package__ ', ’'_clearcache’, ’'calcsize’, ’'error’, ’pack’, ’'pack_into’,
"unpack’, ’"unpack_from’]

>>> class Foo (object):
def _ dir_ (self):

return ["kan", "ga", "roo"]
>>> f = Foo/()
>>> dir (f)
["ga’, "kan’, ’"roo’]

obO: dir() UOOO0O0O0O0O0OO0OO0OOOCOOODOOOOCOOODOODOOOOOOODO0O0OO0
uboboobooobobobobobobooboboboboobobbobooobaba
gboboooooboboboooobobobooboboboboboobobOooobobo
ooooboooobobooood

8 020 000000
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divmod (a, b)

200 (D0OD0DOO0OO)OUODODODODUODDODODODODODODOOODOOOODOD
0o0d000000o0dDO0oO0oU0220000000000000D00D000D0O0DOOO0OOO0
ooodood (a // b, a $ b)) 0000D0O00O0DO0O0OODOOOOOO (g, a % b) 00O
OO0 ¢gO0O0 math.floor(a / b) OOOOOOOOOO 1000D00O0ODODOOOOOO
O0g b +a %$blel00000000000a $bO000000000000O0O000O0O b
00000 0 <= abs(a % b) < abs(b) JODDO0O0OOODOOR23000: 0000000
divmod () DO DOOOOOOODOOO

enumerate (sequence[, start:O] )
00000D00O0Db0000n sequence 0100 D0D0OD0ODDODO0OOOODODOODODDODOODOOODODOO
O000000000DO000O0D00O0DO000d enumerate () OO0OOOOOOO next () O
O0DO00@EDOOooooO)ooooDOoOoDOog irerable00000DOOO0ODOOOOOOOODOO
0000000000 00b00b0DOenumerate () OOODOD0OO0ODOODOODOODO: (0, seql0]),

(1, seqll]l), (2, seq[2]),..000000000DDO :

>>> for i, season in enumerate ([’ Spring’, ’Summer’, 'Fall’, ’'Winter’]):
c.. print i, season

0 Spring

1 Summer

2 Fall

3 Winter

OoooD23000.0000026000:srar0000000O0O0ODOO

eval(expression[, globals[, locals]])

O0O0DO00000000 globals O locals D00 UO0OOglobals 000000 0ODOODOOOO0O
O000000 bealsDO00O0O0O000O0O0O00ODODOO0OO0O024000:000 localsD OO0
OO00O00D0O00000. OO0 expressionD Python 0000 (DOO0OOODOODOOODOOO
O)H)OOOoOooOoOOoOOoOooOooOOoOobOOoDbOoD0O globals D00 locals DO0OOO0OO0O0OOO
O000Db0o0o0o0D0o0oooDobboonD glebalDDOOODOODOOO “_builtins_ 00000
O00Oexpression 000000000000 D00OOOO globalsOODO0OOO0O0ODODODODODOO
expression0 000000 _ builtin O0000000C0O0O000DODOCOOO0OOOODOOO
O00000000D00000 locals DO0ODOO0O0OODOOOOODOOOO globalsDODOODODO
O00o0oOobDobD0b0ob0bO0b0ob0o0b eval () UOODOODODODODODODOOOO
oooooooobooooobobooooooo

ooooooooo :

>>> x = 1
>>> print eval (/x+1")
2

Uob0d (compile () DOOODOOOOO)O0ODOOODOOOOOODOOODOOOODOOODOO
ooboobobooooboooboooboooboooboooooobooobooOoboooooobooobooooo
O00000 mode D "exec! OODOO0OO0OOOOOD0ODOO eval () DOOOODO Nonel
googd

O00: D0D0O0O0O00O0O execOUOODOODODOODOOODOODOODODOODOODOODOO
execfile() DUOUOD0OOODODOOUDOOOO globals() OODO locals() UDODOOODODOO
U0oobboDbU0O000obDbbb0000dU eval() Oexecfile()y DOOOOOOODODOO

execfile (ﬁlename[, globals[, locals] ])
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UoOo0Db0 execOOOOOOODODDODOOOOOOOOOOOO0O0OO0OO0CODODOOOO import
ooooobooobOooboooboobooobobb —OoooOoOobooboobooooboooOooo
ooooooooooooo !

ooooobOo0oDbOOoooobo 200000000000 file0DDOODOOO@OOOODOOO)
Python OO DO OO0OOO0OO0OOO0OO0D0OO0OO0OO globals D00 locals 0000000000 OO0OO0O
U000000000D00000000 lecalsDOO0DODOO0O0ODOOODOODOOO0OODOOD 240
O0:000lcals000000000000000O.lcals000D000000O00OO0O0OOOOO
Oglobals 00000000000 DDO0OO0O0O0OO0000ODODODD execfiles()OOOOOO
Ob000o0O0b000b00obO0b0000bO0 NonelOO

O00: 0000 localsOODOOD0OO0OO locals() OOOOOOOOO:000 localsD OO0
O000D0O000D0000O0Dexecfile() O00D0OOOO0DODOO0OO locals00O0OO0O0O
O00000000000 loacals0O00O0000D0O0OOexecfile()0000O00O0O0O0O0O0DOO
ubogbuobobobobooboabaooboood

file (ﬁlename[, mode[, bufsize] ] )

fileOOOOOOOOOOODDOODOOOOOOOOOOO ODOOOOOOOOOODOOODOO
000000000 open() DOOODOOOODOOOO

gbooobooobooboobbooboobboobOopen()y DOOO0DOOODOODOO
ob0 fileDOOOOODOODOOOCOODOO (DODOO isinstance(f, file) OO ODOOO)O
oooob22000.

filter (function, iterable)

iterable 0 00 function 000000000000 O00O0O0DOOODOD iterable 00 O00DO
00000000 0000DO0O00000oDOoO0000g iterable0100000000O0DO0O0OOOO
U0b000bO000O00o0b0ooO0ob0o0ob0o0ob0o0b0On function NoneODOODODOOODODO
Oo00oOoDoDbOooogoDiaerable0000000O0OOOODOODOO

function 0 None OO O0ODOO0O filter (function, iterable) O [item for item in
iterable if function(item)] O0O0O0OO0Ofunction d NoneOOO [item for item in
iterable if item] OOODOOO

O0000000000000 itertools.ifilter () O itertools.ifilterfalse () OO
00000000000 00000 functionO false 0D O0ODOO0OOO0ODOODODOOOOOOO

float ([x])

oboobooboboobooooooooooooboobobooooooooooobooboonn
ooboobooboooboooboobooooooboobboobooooooooooboOoooboOooonn
oooooobooboooooD +-man0 [+-inf000000CO000D00O0O0OCOOCODOODO0OO
Oooooooooooo0oO0oooooobo0ooooDbOoboobo0ooooDo0O0g (PythonO OO
gooobo)oobooooobooboobooboobooogoo.oboonOogog

o00: OO0OO0O000bO0000b0 CcO0oobo0oboboOoONaNOOD InfinityO0O00OODOO
O0000floatDO00OO nan 0 infO00OD0 -infO00000O0 NaNOOODOODOOODOODO
goooboooboobooboobobo +0000Db000nan 0000 -OD000OD0ODOOO

'00D00000000000000000000000000000000000

10
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000o0ooboODoOooOoono Oooo int float, long, complex 1000000

format (value[,format_spec])
value O format_spec 000000 “O0000000O000000000O0format_spec 0000 value
goooo0ooOOoobOOobOobOOobOOo0ooOU0oO0bOOoDO0obOO0obOoboOobOUoOOooDOooOooDOo oo
00000000 (Format Specification Mini-Language) [

O00: format (value, format_spec) OO0 value._ format__ (format_spec) OO
O00o000o0oaon

ooogob2e6000.

frozenset ( [iterable] )
frozenset OO0 OO0DO0O0OO0OODOO0OODOOODOO idterable 0000000 ODO OO frozenset O O
00000 set 0000 —set, frozenser OO0 DO OOO

obobooooobobobobobOobOn dict,1ist, 000 ,tuple D collections U
O0ooooooooDbDobooooobD 24000,

getattr (object, name[, default])
O0000 ohject 0D OO O00O000name 0000000000000 DO0O0OO0ODODOOOODOO
oooDDOO0O00DDOO00000000000D0DDOD0O000000 getattr(x, ’foobar’)
O x.foobarOO0UOOO0O0DO0O0O0O00O0DODOODOO00000defaur 0000000000000
Ub000o0O0b000000b00000 AttributeErroxr 00000000

globals ()
Jooooooooobbobbbbooooooooooobbooobbbbbbobbbbbboo
0 @booodobobooooobb oo boooooD bbb bOooOooo
ooooooooooo)o

hasattr (object, name)
0000000000000 b0b000o0Db0000o0Do0Og True0 OO
000000 FalseOOOOO (DOOODO getattr (object, name) DO O0OOOODOOOO
O0oooooOoooooooooooooo)d

hash (object)
0d00000o0oU0Do@ooUuoO)ybooDoOUODOOoOU0ODOOODODOOOODOODOO
0d000D0D0o00oo00oo0oo00ood0oooooooo0ooO00oO0ooOoUoooOoOono
o000 dolo0oooooooooooooa)a

help([object])
gooooooooooooogoo(@oooo0goooooooooOogo)yooobogoo
oooooooooooooboooooooooooooooooboobooOoooDboObObOoOOoo
ooooooobooo0oOoooobooooOo0oOooooooooOooooDboOobOOo0oooDboOboOoOo
ooooooooooooooOoooooboooooooooboooooooooooooOooooo
goo0opoooOo0opoooOooooooooooOooo

00000 site000D0OO00O0ODOO0OOOCOOODOOOODOODOOOOODOO22000.
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hex (x)

(oooooboo)boole0bOO0OOOObOOODbLbOOOO PythonOOOODOOODOOODOOODO
goo

OO0O0: OD0O0OD00O0OD 16e000000D00O00O000ODCfloat.hex() OODOOODODOOO
oono

obooob24000:00000000000000DO000O00DOO.

id (object)

ooooooo“abor0obobooboboocob @obooboboo)oobooboooboooOooDn
oobooboboooooooboooboooboobboobooooboooobobooboobooooboOo 20000
oboogbdg id() boooboboobooon

input ( [prompt] )

eval (raw_input (prompt)) DO OOOO

Od: O0OoOOoooooooooobooooooobooooono!'ooobooo0oooobooO0n0 Python
ooDo0o0bo0boo0ooO;,00b00b0o0bOo0bioO0n syntaxError do0ooooon
oboobooooobooboobooobooboobooooooobooo@wooooDbo
gboobOoboooboobobooobooboooooboboooboobooooon)

readline 000000000000000O0O input() 00000000 O0OCOO0OOOOOO
ooogo

ubooobobooobobobooobO0obonn raw_input () OOO0O0O0ODOOOOODOODOO

int ([x[, base] ])

oboboobooboooobooooboobooboooooooooobodpPython D00 OOOOOOO
uoboobooobooboooooooboooobooobooboobooooooooobOoobooDn
00000000000 ese0O0O00ODOOO@OOOODO 1I000)O0D0000OO [2,36100
obooo0Oobooboooooboobob se0000000O0O0O0O0ODOOOOOOOOODOOO
0;00000000000000 (mumbers00O0O0O0O0O)0base 000000000 xO0000OO
UO0b000OTypeError 00000000000 COOOOODOOOOOOCOOODOOODOOODOO
oboooobooboobooboooooooooooooooooOo(@oboobO)bobobOoooo
goooboboooboboboobooobooboooobooooboobobooboobooooDbOoDbn
oopboOooOoO

00oOoooDog 0odo int, float, long, complex DO O OOOO

isinstance (object, classinfo)

OO0 object DO DO classinfo0 00000000000 (ODOOO00OOODOOOD)OoDoooooooDO
0000000000 000D000 cassinfo0DO0O0O0O0OO0@DOOOOOOO0O)0O0ODo object
oobooooboooboobooooobooobO@obbooooooboOo)oboobobooobboOooon
OO0 ohject OO OOODOOODOOODOOOOOOODOOOODOOODOODOOOODOOODO
O000OOcdassinfo0000000000000ODODOO0OOO00OOO0OO0OODOOOO0OOO
boooooobooboboboooooooooooo@uooboobobOobobobooboo)o
O000000Ocassinfo00000000O0O0OOOOOOOOOOOOOOOODOOODOOODOO
UobooboooooOo0boOoobooboboOoOon TypeError 00000000 0ODOOO0O 2200
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U:00000000000000b00000b000000

issubclass (class, classinfo)
classO classinfo0 (0000000 0D0)0DOO0O0OODOOODOOO0ODOO0ODODOOOOOOOOODO
0000000000 clasinfo0 0000000000000 DOO0OOO0O0OO0OO0OQOO classinfo
000000000000 00D000000DODoUOODoOn TypeError 0O000OO0DOOOO
0o0o223000:000000000000000O000DO000DOO0A0.

iter(o[, sentinel])

iterator (D0 000)D0O0O0OOD0DODOODOODO2000000000000D0D00O00OO0OOODO
0000ooOOoo0oo200000000000 o000D0DO000DO (__iter_ ()OOOO)oOad
00000000000 @00 o0bD0OD000__getitem () DOOO0)DODOOODODOOO
0000000000000 o0ooooDOooD0o0o00ooDO00D0oooDoooDOoooDoon
TypeError 0000000200000 sentinelUO0 0000000 DO oO0OODOODOOODOO
0000000000000 D000000000000D00D0000Onext () DOOOO oO0O0O
0000000000000 000 sentinel0000000 Stoplteration00000O0O0O0O
ododoDoooooooooooooooo

oooobooooooobobooobo0oobobo0n iter) OO0 2000000000000000O
googo mstep"0DUO0OD0OO0ODOOO0ODOODOODOO:

with open ("mydata.txt") as fp:
for line in iter(fp.readline, "STOP"):
process_line (line)

oooogb22000.

len (s)
doodoooboo @obO)yoboooooooooooboo @bobbooooooooooao)
gooooo@oyooao

list( [iterable] )
iterable 0000000000000 DODODDOOOOOOOOO0OOOSequence0000O0OOOO0O
00000000000 000000000000000000000 sequence00O00O0O0OOOO
OO0iterable[:] 0000000000000 O0O0O0ODODDOO 1ist(fabe’) O [Ta", 'b’,
rcr1000 1ist((1, 2, 3)) 0O (1, 2, 3100000000DOOCCO0O0OOOODOCOOOO
ooo0o00 noooooo

list 0000000000000 000000000 str, unicode, list, tuple, buffer, xrange 0 0 0 0O O
00o0bodouboo0oouobbboUo0o0n0n dict,set, 000 tupledO00O0OOcollections
oooooooooogoo

locals ()
goddooooooooooboooboooooobooobooooobooonbin locals () OO
O00o000O00b00O000oo0ooo0ob00O00ooO000oooboOob0ooo

uobO: DboobOobooboboobooboos;booob0oboob0oboooboOobooOonoOonDn
obooobOobooooooboooooon

long([x[,base]])
ooooOoOoOoOOOOOOOOOOOO0OOOOOOOOO0O0 PthonOOOOOOOOOOO
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ooboobooboobooboooooboooobooobooboobooboobooo0oobOOoobOoOoOonn
O000000000 base000 int () OODOO0D0OO00O00O0OxO0000O0O0O0C0O0O000O0O0O
goboobooboobooobooboobbooobooooooooobboobboobboDoDo
vtboooooboobobooooooboooooooooobobo@obooo)boboboooooo
oooobooooboornboonooo

00000oo0obooo 00O int float, long, complex0 0 0O 0O0OOO

map (function, iterable, ...)

Sfunction O iterable 000 000000000000 0O0OD0OO0OODOOODOOOOOO0ORNO iterable O
00000000 function0 0000000000 DOOO0ODOOODOOOODOOODOOODOOODOO
0000000000000 D, 0000000000000 o0o0dn NonedOOOOOOO
function None 00000000 0OO0OOOOOODO,; 000000000000 OOOOODO
O00Omep () DOOODODOODOODOOODOOODOODOOODOOODOOODOOODOOODODOO
@dooooooooooO)d w0 DODODOODOOO0O0OO00OO00O00O00O00ODOO0;, 0000000
ooooooo

max (iterable[, args...][key] )
OO0 terable 1000000 0OO0OOOOOO (ODO0OOODOOOO0O0OOO)YDOOOOOOO0O
00000000 1000000000000 000000000o0ooo0on

UbDOOb0O0D0 ky OODOO 1list.sort() ODODOOOOODOOO0OO 1 000000OC
O00000000 key UOOODOOODOOO0OOOODOOOOOOOODOODO (OODO
max (a,b,c,key=func))d0 0000 25000: 000000 keyODOOOOODOODO.

min (iterable[, args...][key] )
OO0 dterable 1000000000000 0DO @I OOOO0OOOODOOO)YDODOOODOOOOO
00000000 1000000000000 0ob0oO0bO0000o0o0oDoODoOn

OO0D0000 key ODOO list.sort() DOODOOOODOOOD 10000000
00000000 key UOO0OOOO0OOO0OO0OOO0OOOOOOOOOODOODO (OODO
min(a,b,c,key=func))d0 0000 25000: 000000 keyODOOOOODOODO.

next (iterator[, default])
iterator 000 next () 0000000000000 0OOO0O00O000Odefaue 00O DODO0OOODO
0000000000000 0D000000000000D00000 stopIterationOO00O0O
ooooooog2e6000.

object ()
0000000000000 boob0o0Ubbdobdect () OODOOOO
0do0b0Oo0o0o0ooo0ooooooooooobOooooooooooOoooooOooooooon
000000000 22000.0000023000:00000000000000000000
0ooooobboooooobooboooogo

oct (x)
(ooooobD)ooo soUbUooOoUooOUobDOoUooO python DO OODOODOOOODOD
O0o0oooobo24000:00000000000000000000O00.

open (ﬁlename[, mode[, bufsize]])
000000000 O0000000000 00000000¢filed000000COCOOODOOOOO
000000000000 IcError 000000000 OOOOOOOOO £filedO0OOOOO
O000D0000 ocpen() OOOODOOOODOOOOO
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000200000 stdiold fopen() DODDOO: filename 0000000000000 mode
obooobOoboooooboboooboobooon

O00o0ooboOdO0OmedeDO0O00O0OODOOO " ODOOODO (@ODOOODOOODOOOOODOODO
Oo0o0)O 'rw ODO000000O0ar 00 (00000 UnixOOOOOOOOO0OOOOO0OO0O0O
oobO0ooboooboooboobooboooboooboobooD)bmede000O0OOO0OOOODOO
oob0 - 0000000000000 ob0obobob00ooOoDoDbO00 "\nrooooOO
obooooboooboobboobboobboooooooooooooooooobooooboonn
O000mode00O0 'py OOOODOOOOO0ODOOOO@OODOOOODOOOOODODOOO
oobo0oobooobooooooobbooOoobobooboboOoooooboobooOonoon)bd mode
ooooobooooboboooooobooooobon

OO00000 ufsize00000000D0OD0O00O0DO0O0O0OO0OOO0ODOODOOOOOODO: 000
oooooobool1ooooooboooooooobooooboooboooboo(@ooO)obooon
Ub00ooD0b0oboobo0ooooboooD wufsizeO0ODODODDOODOOOOOOOOODOODODDOO
UOwydO0OOooooooobbooobooooobooooobooooboooooobooooboobonn
0000000000000000000000 2

'+ 'w+/, 000 "a+ O00O00O0D0OO0O0OCOD0OODO0O0O0O0 ('w+ OOODODOOOODOODO
gooooooooooooooo)yoooboobooboobobobooobooooboooooooo
oboboobOobooboobOobobo 'pr 000b00bOO0O00@ObO0O0OODbDODbDO by OO
ooogoo)o

000 fopen() UOOO mode OO O0OOD0O Yur O00O'xuy OODODOODODOO Python
uboooooooooooboobo @obobobobo)obooooboobOobobOoboooon
O0000000O00000 unixDOODOOOOOO "\n’ OMacintoshOODOOOOOOO " \x’
O WindowsOOOODOOOOO'\r\n 00000000000 ODOOO0OOOOODODODOO
0000000 PythonOOOOOOOO "\n’ O0O0OO0OO PythonOOODOOOODOOODOOO
O00000D00O0Omode"v OO0OOOOO0ODODOOOOOOODOODOOODOODOOOOO
O0000000 newlinesOOOOOOODOOODOOO0OOO0O0ODO None(@OOOODOOODOO
ooo)o '\n',"\r’,'\r\n’, 0000000000000 O0O0OOCODOOOODODOO

'yr 000000000000 'x’,'w',’a’ D0000000DODOOOO PythonODODOO
gooo

Python OO 0O fileinput, os,os.path,tempfile, shutil D0 O0O0O0O0O00OOOO0OO0OO0O
O000000O00000ooo0o25000:00000000000000000O0O0O00O00O00OA0..

ord (¢)

00 1000000000000 o0o0b0b0dOdnd wnicode0OOOOOOOO UnicodeOOOOOMO
00000000 800000000000 00O000D0D00D0O000000 ord(ra’) OO0
970000 ord(u’"\u20207) 0 8224 0000000000 800000O0O0O0OOMO chr() O
OO000O0 unicode D0 O0OD0O0OO0OO unichr() OOOO0OOOOO unicode d Python O UCS2
Unicode 0000000000 DOO00O0OOOOOO0OOODODOO [0..65535]000000000O0
0000000000000 D0000000D00000O 20000 TypeError00000O00O0O
oogoooad

pow (x,y[, z])

200000 setvbuf () 0000000000000000000000000000000O000000000000000
0000000000000 setvbuf () 000000000000 O0O0O0O0O0O0VOOOOOOOOOOOOOOOOOOOOO
gooooooooooooboo0oooooooooOobo0o0oooooooOoobobo0ob0Ooooo
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xO0yoOQoooOO;z0000OO0xO0yOODOD zOOOODOODODO (pow(x, y)% z0O0O
Ob0o00obOoo0o0ooO)foobO0o00 pow(x, v)y OOOOOODOOOO0OOO0OO0O0O0O xx»y 000
goo

tbobooboboboboboboboboboob 200000000000 00000000
oooobooobooooooobooboobOoobooooooboooboooboobooooonn
@goooo)oobooboobooooobobsbobobobDoboooobobobobDoboobooD
UbboobouoboobOoboboooong 10+x20 1000000000 10+x-20 0.0100000
U0 @OOooOOobooon python2200000000000 Python2.1 000000 O0O0OO0OODOO
obooobooooobobooobooooobooo)ooboobooooboooboobooooOoon
oboob0 ;000000 x00D0yODOOOOOOOOODOOOyyOODODODOOODOOO
OO0 @O0OD0O0 Python22000000000 Python2.1 00000 3000000000000
pow () DO00O0OD0OO0OO0O0ODOOOOOOODOOOOODOOOOODOOOOOOODOOOO)O

print ([object, ...][, sep=""][, end="\n’][, file=sys.stdout])

object (DOOODO)D sepI 000000000000 fileDDODDDOOOO endOO0OOODODO sep,
end000 fileD00000DOO0O0O0ODOOOODOOOODODOOODOODOOOOO

ubogbgobgbiod str() D0bOooboooboboobooboob sepdbognog
O0D00Db00Db00Db0O00D0 end00000OD00OO0sepd end0 00 000D0O0OODOOODOO
O00000;000000000000000O0NoneDOOOO0ODOOOOODDO objectdO
O0000000 print () O0000 endODO00O0OOOOOO

file 0000 write(string) DO0O0OD0O0O0ODO0ODO0OO0ODOOODODOOOOOOODOOOO
00 NoneUOOOODOOOOOsys.stdout dddoooad

O00: 00000 print 000000 print 000000000000 COOOOODOOOO
U0b000b000b0o0b00b00b0b0 print () DO00OOO0ODO0OOOOOODO future OO
ubooobooooboobooooboooog:

from _ future  import print_function

ooooD26000.

property ( [fget[,fset[,fdel[, doc] ] ] ] )

new-style class(U OO0 0O00O0OO0O)(cbject DO OODOODOOO)OODODOODODOODOODOO
ooo

feet OO0 O0DO0OD0OOO0O0DODOOODODODOO s D00OO0O0O0DO0ODOOOODOOOOOOO fdel
ubodgbugbooobgoboooboob xbogobooobooaobooobooon:

class C(object):
def @ init__ (self):
self._x = None

def getx(self):
return self._x
def setx(self, wvalue):
self._x = value
def delx (self):
del self._x
property (getx, setx, delx, "I'm the ’"x’ property.")
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U0 cO0CcOO0O0D0O0O0O000D0 c.xOgeter0000000O0c.x = valueD setter O del
c.xO00O0OO0O0O0OODO

doc00O0000O0ODOOODOODOOOODOODOODODOODOOOODOODOOODLOOODO
000000000 feese000D0OO0ODOO@OOOO)ODOOOODODOOOODDODDOOO
O0O0000000 property () O decorator (DO OO0O0)O00000000O0O0O0O0O0O0O0OO
gono:

class Parrot (object) :
def _ init_ (self):
self._voltage = 100000

@property

def voltage(self):
"""Get the current voltage."""
return self._voltage

O0000000 voltage() UOODOOOOODOOOO0O0DO0O “geter” 000000

000000000000 getter,setter,J00 deleter 000000000 O0O0O0O0ODOO
oboboobooboooboboooboobooboooooooboobooobooooobooonn
obooobOobooooooboooooboboooboobooooooon:

class C(object):
def _ init_ (self):
self._x = None

@property

def x(self):
"N"I/m the /X/ property. mmn
return self._x

@x.setter
def x(self, wvalue):
self._x = value

@x.deleter
def x(self):
del self._x

oboboobobooboboobOobbOoOoobOobobobooboobooooObO @Wbobob xO00)
ooooobooooooooooon

U0DO0000bO000bbOoOo0obbOoOob0DbDOg fget, fset, OO0 fdel OOODODOOOO
oogoob222000.0000025000:doc0000O00O0ODO0ODO fger00obonooobO
000000000 26000: getter,setter 00 deleterJ0O00OO0OOOOOO

range ( [start], stop[, step] )

00o0dooobobobObbi0000d0o000ooooDbO forooooonDbOoOooOO
oooooooobbbobibb step 0000 0O0O0O0O0OO0O0OO0O 10D0O0DOOO start OO
dooooooooooob cobobobbooobO0ooOUO0ooUOooOg [start, start +
step, start + 2 x step, ...]000000step00000000O000O0O0ODO0O0 stopd 00O
OO0 start + 1 » stepUUO0O0O0O0OO0OO;step 00 0000O0OOO0OOO0ONO stop 00O
000 start + 1 » step00000000OOstep000000000O0OOOOMODOODOO
ValueError OO OOOOHODDOOOOODODOO:
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>>> range (10)

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

(L, 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)

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

>>> range(l, 0)

raw_input ( [prompt] )

Ul promp:r 0000000 O0DOO0DOO0OOO0DOOODOODOOODOODOODOODODODO
oo1gooooogooooooooboo @uoboooooD)OoOoDO ECFODODODOODOO
EOFErrorU00000O0O0O0O0O0ODOO0OOOOO:

>>> s = raw_input (/' ——> ")
--> Monty Python’s Flying Circus
>>> s

"Monty Python’s Flying Circus"

readline 000000000000000O0O input() 00000000 O0OCOO0OOOOOO
googod

reduce (function, iterable[, initializer] )

iterable 0000000 ODiterable 0000000000 O000O00 20000000 function OO
ubboobobooobodbobodabid reduce (labmda x, y:  x+ty, [1, 2, 3, 4, 51)
O ((((1+2)+3)+4)+5) 0000000000 xO0O0D000D00000D00 yUO iterableDO
OO00D00000000O00000000 initializer 000000000O00DDO iterable 0 00O
U00000000O0 iterable 00 000000000000 0O0OOGnitializer0000000000O0
iterable 00 0000000000000 0O0O0OOODOOOOODOOOOO

reload (module)

U00obOo0o0oobDdOmedule DO DOO0O00O0OOO0O0OODOOOCODOOOO0ODOOOOODOODOAO
uboboooboboobbuooobooobbooobboobobooobobooobbooonooa
ooooboobo0ooboobouobooooboooogo pythonODO00OOooOOoOoOoO0DOO0OOODODO
0000000000000 0DOD00Ob000 meduleDODOO0)ODDOOODOOOOOODODOOO

reload(module) DO0O00OO0OO0O0O0O0D0OOOOOOODOO:

Python D 000000000 DOO0O0O0DOOO0ODOOO0ODOOOODOOOOODOOOO
gtooooboboobobobobobobobobobobobooboooooobooooonoo
00000000000 init0000b0ooboooobooooooon

Python D0 OO0 0OO00O0DOOO0OOODOOOOOOODOOOOODOOOOODOODOOOOD
gboboobooooooobooboobooon

000000000 DbO0bOO00ObO0bOO0O0OOobO (oOboboooobooooOo)yoooo
oooooooo

000000000 @UoOOobooooboboooO)ooobobooooboOobooogn
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gboooooobooboboboboooooooooboobobOoboboooooobooonoo
oood

gooobooooooogo:

ooooboooobooobooooobooooboooooobooboo0ooonbo0odn import O
ooboobooboobooobooobooobooboo@ouooobooboo)bobooobboboDoo
U0 sys.modules 000000000000 00000O0O0DO0O00OO000O000DO0O0 reload() O
U000 import (DOD0OO0DOO0OOO0ODOOOOOOOOOOODOOOODODOODOOOOO)O
obooobooboooooon

ooooooooooobobobobooooo @uouooooooboboobooboobooooo)yoooooo
gboobobobooboboboobobooooboboboboboobooboboboDbo
obobooboboboboboooooooooboboboboooboobOobOobUobUobobo
gooooooooboboooooobbb oo ooooooobobooooo
gooooooooobbooodooooooooobb —000b0 tpyd oo
gobooboooboobobobobooboobuooboobobobooboooDo:

try:

cache

except NameError:
cache = {}

ooboobooOoooboooboooboooooooobooooooboooboooooOoooboooonn
gboboboobobooboooobooobob0obOonDg sys, _main. 000 _ builtin_
oooooooooooooobobooboooboi1ocooboooobo0ooboobooboonn
gboobOoboboooboboooooboooobooboooooan

uboboobodl from... import .. 00O0O0O0OO0OO0OO0OO0O0OOOOODOOO0OOOOOODOO
UbooooboboobOoobob reload() UOODOOOOO0OOODDOODODOOOODO
oobooobooobOooboobooobooobobbo —O0oobO0obOoob0obo00b000 fromdOO
000O00booo0o0O0o0nbO0o0D from0O00000 import 000ODOOO (module.*name*)
gbooobooogd

oboooboobooboooobooobooobooboboooooooooooboooboooonn
ooooboooooboboboobooooobooobOoboobO0 —0OO0obOo0oooOobooooooo
obooooboboooobooboooooboooooo

repr (object)
0d000000oo00DoO0U0ooo0oo00oDOo00o0U0ooDoOoUOoDoOoD @Uuoooo)o
0d0D00dddooooodooooooooo0oo00o00o00ooo0oU0ODoODoOODo
O00OOeval () UDODOO0ODODODODODODODOODOODOODOOOOOODOOOOOO
0000000000000 ooooooooooooooooooo@oooooo
00000000 DOO00DO00000D)0DDOO0O00D00000 _repr__ () OODOOODDOO
0d00dD00000Dd0ooU0o0odoodoO0DOoU0oooDOoooOooOooDoooooon

reversed (seq)
00000000 00b000D00d (reverse iterator) OO OO0Oseqd __reversed_ () OOOO
0o0ooobooooooooooooooooobDbg (_1en. (yOODOOOOOODD oOOO
0000000000 __getitem_ () OOO0OO)OOODOODODODOOOOOOOOOOOOOO
024000.0000026000:00000 __reversed__ () 0O0D0DOOOOOODOOO
ooooo
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round (x[, n] )

xdo0oobdn0000DOOD0O0OCOODOODODOOOO nODODOOOOOOODOODODOO
oboooobobooooboobooobOobooooOo voooob nO0000O0O0O0O0O0DOODOO
obobooooboobobooooob0obobooboboooDobob (@bOO0bO000 round(0.5) O
1.00000 round(-0.5) 0 -1.000000)0

set ( [iterable] )

0000000000000 000000000000 iterable0000000O00O00O00O0O0OOO0OO
O000setD 000000 serD 0000 —set, frozenset DO O0D0O00O0OO

Uoboobooboooboooboogonoog diet, 1ist, OO0 tuple OOOO0OO0OO0ODOO
collections 000000000 O0OO0O0O0OOO24000.

setattr (object, name, value)

getattr () 000000 D0O0ODOOO0ODODOOODOOODOODOOOOODOODOOOOODOOOOO
0000000000 o0o0bOO0oOooDOoooooboDoooooooooooOoooooooooonoa
0o00d00odooOodooooo0oDo0doDo0ooooDoooDoooDoooDoooooDonooooa
setattr (x, ’'foobar’, 123) 0 x.foobar = 123000000

slice ([start], stop[, step])

range (start, stop, step) U000 00O00O0OO0O0O0O0O0OOOOOODODO (slicey0OOO0O
O0000D0DOrange(start) 000000000000 O0O0O0DO start D00 stepd 000
ONeneOODODODODOOODOODOOODOODOODOOODO start,stopd00 stepO00O00O0O0
0do0oOo0ooOooo0oOo00o0 @ooOooobO)ydoDoooOooOoOoobOoOoooOoooooooa
0000000000, 0000000000000 NumericalPythonOODOODOOODODOODOO
00000000000 DLO00000DO0000DOo000oDDbO000ooOo0oOoooOoOoOoooDoOoo
J00000D0000000000: alstart:stop:step] O a[start:stop, 11 00000
0000000000 00000 itertools.islice() DO0OO0OO0O

sorted (itemble[, cmp[, key[, reverse] ] ] )

iterable 000000000000 O0O0DOOOOODOOOODOOOODOO

0000000 emp,key, D00 reverseJ 000 list.sort () DOOO0O0OODOOO@WDOOOO
Oo0o0000oOoooooooon)

ecmp 0 20000 (terable 00 0) 00 00O0D0OO0O0OO0OO0OO0ODOOODOODOOODOODOOOODOODOO?2
0000000000000 b0o0ob000oooDb0o0dboo00O0d cmp=1ambda
x,y: cmp(x.lower (), y.lower()) UUOODODOOOO NoneUOOO

keyD 100000000C000DOOOCO0O0O00O0OODOOOOOODOOOOODODOOOODOO
00000000 key=str.lower0OOO000OO0 NoneOO (OODOOOOODOOO)HO

reverse 1000000 TrueOOOOOODOODOOODDOODOOODOODOOOODOODO
ooooboooboog

OO000O0kyOOO reverse 010000000000 emp 0000000000 OOCOOODOOOO
OkeyOOO reverse 0000000000 0DO0O0O00O00D0 emp 00000000 00OOODDOO
O00000ooooooo0obo0o0obo000 emp 000D keyDOOOOOO0OODD CmpToKey
recipe in the ASPN cookbook OO0 O OO OO

U00000o0obo0oobD0oobo0oboOonoOog SortingHowToODOODODODOOOOODOODO 240
oo.
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staticmethod (function)
functionO OO OOODOOODOOOO

gbobooboboboobooboboboooooboboboobooobboboobobobo
ooo:

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

@staticmethod 00O decorator (DO O0ODO)DDDOO00O0ODODOO functionOD DO OOOODOOOO
oooooooooooad

oooooooboooooogooobo@oobo cfo)ooooooooboboooooo @Woo
cCofop)ooooobboOooooboOoooDoOoOooDObOO0oOoDObO0ooOoDDbOoOn

Python OO OOOO0OODOODO Javal C++0000000ODO0O0OODOODO0ODOOOOODODO
0000000 classmethod () OOO0OOOOOOO

Uobo0oooboooboboooboobobbodOywesdOO0O0OO0O0OO0O0ODOOODOOOOODO
oboooboobooobooob22000.0000024000:0000000000000000.

str( [object] )
0000O0DOO0O0O00O0000DO0DbOO0bOO0DOO0000DbO0ODOO0oDOO0O0O0000oDOoooDOoDOooDa
00000000000 repr(object) OOOODOO str(object) OO0 eval () OOOOO
0000000000 o0o0oDodooDoooooDoooooD,0000b0oo0oooDooooooaa
000000000000 00000b00o0bO0oDoOOooDoooO ~00bO0O00

ObOo0O0o0obOobOoooo0oobDOobo0o0obOobooobo0ob0ono00n0 str unicode, list, tuple,
buffer, xrange 000000 (ODDOOO0OOO0DOO)OOODODODOOOOOOODOOOODOO DO
bbb obbooboobbooboobooobooboobobooboobooobbo
gobobobooboooobbh s0bO0000obbO0o00oobo0o0obob0ddnd O unicode()
oooooon

sum(iterable[, start])
start 0 iterable 00 0000000000000 000000O00O0start00D00O0O0O0O 0000 iter-
able 000 00000OOCOOODODOOO0OO0OODLDOOOODODODOOOOODDOOODOODODDOOOO
oodobO ”.join(sequence) UUOU sum(range (n), m) U reduce (operator.add,
range(n), m) 000000000000 D0O0O0ODOOO0OODOO0O math.fsum() OOOO
googoooob23000.

super (type[, object-or-type] )
000000000 wpe0OODOODOO0ODOOODOOODODOOODOOOODOOODOOOOO
0o0oooooooooOoOoo0o0oUoooooo0o0oodooooooooOoooooooggo
OO0 wpe 0000000000 O0ODOO getattr() OOD0OOO

wpel __mro_ 0000 getattr () U super () OO0O0O0D0O0O0O0O0O0O0O0O0OO0O0O0OODOO
gboobooboobooboooobooboooobooooboobooooo

200000000000000000D00O0O0000000OO000O0O0ODOODODO2000000
O00000O0O00D0DDOO isinstance (obj, type) OOOOOOO0OO20000000000O
00 issubclass(type2, type) UOOOOO0OOO@OQUOOOOOOOOOOOOOOOOOO
O0oo)Ho
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super U0 OO000D0O0O00O0OC2000000000000000000000 superd0o0OO
obooobobOoooobooboobooboooboobbooboOobOooooooboboboooon
OoobooboOo swper DO OODO0ODOOOOODOOOODODOOODOODO

200000000000000O0O00O0O0O0bOO0DbOOODbOOODOOOOObOOODbOOOn
ob0oo0obo0 pythonO0OO00O0O0O00O0O0O0OC0ODOO0ODOOOOODOODOOOOOOODOOOO
ob00obo0ob0ob0ob0obOobOobOobDO0oobOon “diamond diagrams” D00 000000000
oboobboouobooboooboooboobobboobooooooobooboooboonn
oboobooobOoboooboo@oouoobooboobooboobooboooboooobooooonn
oboobOobooobooboboooboobooooboboooboOobooooon)o

gboooboobgoobooobooboboobbooboobooboobooboobooo

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

super () O super (C, self).__getitem__ (name) DO00O0O0O0O0ODOO0O0ODOODOOODOOO
0000000000 oobo0oo0boooboub0obDo0boo0dnog __getattribute_ ()
00000D0D0O0oooD0oooododoooDodooooooooooooDooooooooog
0000000000 00000000 super () O super () [name] 0O0OOOOOOOOOO
0000000DOO0D0DOO0DOO00Oo00oOOo0bOOo0obOoooOoooan

U000 super () DO0O0OD0OO0OO0ODOOOOOOOOOOOOOOODOOODOOODDOOO200000
uobooboooboobooboobooboooobooobooboooboobooboboooonn
22000.

tuple ( [iterable ] )

iterable 00 000000000000 DD00000OODDOO0000Dferable 00000000
0000000000000 000000D0D000000D00000000000000 iterable O
000D00000D00D0000000D000000D000000 tuple(’abe’) O (Ya’, 'b’,
e’y 000D tuple([1, 2, 3]1)0 (1, 2, 3) 000000

tuple 0000000 OOOO0ODODOOOOOOONO str, unicode, list, tuple, buffer, xrange 0 0 O O
000000 000O00000O000O000000000 dict,1list, 000 setd0Ocollections
0000000o0o0o0oo

type (object)

object UD D OODOOOOO0OOODOOODOOODOO isinstance() OOOO0OO0ODOO0ODOOODO
oooooo

3000000000000D type() ODODOOODOOOOOOODOOOODODOOODODDOO

type (name, bases, dict)

gbooobobooboboobOo0obbiboobibO classUD0O0O0O0O00 namedO00OOOO0DOO
OO0 _name_ 00000000 basesOOOO0D00DO00O0D00OO0O00O0 __bases__ 000000
O0di0D00O0D0O0OO0DDOOO0ODDOO0ODODOO0__dict._ O00OOOODOODOOODOOO
oo0oob00ob00 typeOOOOOOODOOOODO :

>>> class X (object):
a =1

>>> X = type('X’, (object,), dict(a=1l))
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gooogb22000.

unichr (i)
Unicode 0000000000 :0000000O0 1000000 UnicodeOOOOOOOOOOO
00 unichr(97) 0000 wa’ OO0OOOO0O0ODOO UnicodeOOOOOOO ord() OOO
ooobOoooboDbobog pyhon D0 00O0O0OO0ODODOO0ODODODOOODODOOODO —UCS2000
[0.0xFFFF] O OO UCS4 000 [0.0x1OFFFF| D O OO0 0000000 0ooooooooooooo
ValueError JOO0O0O0O0OOASCIO 80000000000 0OODO chr()OOODOODOOOO
googdz20o0000.

unicode ([object[, encoding[, errors] ]])
000000000000 0O000 objectd Unicode OO OOODOOOOODOODO:

00 encoding 00 /000 errors 00000000 DOunicode() 0 8000000000000
O00000000000000D00D0 encoding 0 codec00O0O0D00ODOOOODONO encoding O O
gbobooobobobooobobob;0ob0obo0obo00o0o0bdl LookupError OO
oboboogoboobdberorsOO0000DOO0O0O;00000000000000O0O00DO00DAO
U0000O000000ob0oOo0gerrorsO 'strict’ (DOOO00O0OO0)O000O0O0O0O0ODO0O0DOO
ValueError O UOOOO0OO00O00O "ignore UOOOOOOOOOOOOOOOOOOO0DOO
UO’replace’ OUOOODOOO0OO0O0O U+rFrFFDOOOOOOODOODOOOODOOOODOODODOO
U0 codecsOOO0OO0O0ODOODOOOOODOOOOODOO

000000000000 00000000000 unicode() O str() 000O00O0OO0ODOO
O08U0D0000O00O00OOUnicode 0 OOOODOOOODOOOODOODOD object 0 Unicode
O00000ooooDoOobbOOD0O0O0O0O00000000D UnicodeODODODOOOOOOO
goo

__unicode_ () 0000D00O0ODDOOODDOOODOOODOOOunicode() D0O00ODOOODOO
000000000 Unicode DOO0DO000DO0O0O0O0ODOOODOOO0ODOOOOO8OOOODOO
0000000000 DOO0O0O00 (representation) 00000000000 COOOO0OOOOOOOO
"strict’ OO0O0O codecO OO0 Unicode O0OOOOOOONO

Unicode OO0 O000O00O0OO0OODOODODODODODODODODODODODODOOOOODOOO
O 0O 0O str, unicode, list, tuple, buffer, xrange 100000 (Unicode 00000000 OODO)IDOOO
goo0000o0O0ooOdbOdbOOobOOooo0ooOU0oD0 ObooboOooOUOooDOooDOobOObDOobOoboooo
0oo0obb0oooooooob bbb b0 Udsooooobbooo
o0oobo0ooooobb0 O str()UO0O0O0OODOOOOD 20000.0000022000:
__unicode_ () ODOOOOOOOOOODOO.

vars([object])
0000000 leocals()ODDODODOOODODOODO

oobobooooooboobOooobooooboooobooobooooo@ubonbo0ong _diet__ O000OO
oHhoboooooboooobooboboooobooo

uobO: 0oobooooboobobooobobo:-obooboooboooboobobooboooonDn
oooooooo?

0000000000000 00000000000000000000000@O00000000)00000000000
goooooooooooooooooobobooooooooooboobobbooooo
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xrange ( [start], stop[, step] )

U0000 range () DO0OUODOOO0OOODOODOOOODODOOOD xrange O OOOO”000OO0
Jooboooboooboodboooobooboboobooo0boooobOoobobDoobOon
0000000000000 ragne() O0O0O0O xrange () OOOD0D0OO0O0OO0ODOO0O (xrange ()
000o0oooOoooooooOoooO)yoooooooooooooooooooooooooono
00@0O0000 preak 000000000000 OD)ooobbb00oooobbb0ooooO
ooooooboooooo

CPython implementation detail: xrange () OO0 0000000000 DOO0OOOOODOOOOOO
O000O000O0O0o00OOOoOoOobOOoOobobOOoOobobOoOooooOpPythonD CODOOOOOOODOO
0000000 Clongd (PythonO “short” 00 0)000O0O00O0O0OOOODOOOODOO Clongd
goooooobboooooooub b b0 oboooobon itertools
O00000Otakewhile (lambda x: x<stop, (start+ixstep for i in count()))
oooobobboooooooooog

zip ( [iterable, ] )

gboboooboboobobooobobobuoo:0boboobobuooboboooboobo
oboobooooooboob;oboo0oboobo0oooooobooboobooooboonn
oooobOooOoboobOoooobobooboooboobO0oo0oobOonn zip() OOOODOO
ONoneOmap () 0O0OD0O0O0O0O0O0O0O0DOO0DOO0O0OOCODOODOOIDODOOOOODOODODOO
gbogbbooboooboobooboobobobooboo

iterable 000 000000000DOCO0O0DODOCDOOO0O zip(x[iter(s)l+n) 000000
ubudnbodbooboobobobobooboobooobogd

«000000000000000000wzipdODOOO zip() OO0DODOOODODOODO

>>> x = [1, 2, 3]

>>> vy = [4, 5, 6]

>>> zipped = zip(x, y)

>>> zipped

[(1, 4), (2, 5, (3, 6)]

>>> x2, y2 = zip(xzipped)

>>> x == list(x2) and y == list (y2)

True

obooobOz2o0000.0000024000:000000 zip()OODODOOOOOOODOODOO
Uboooboobbooboobon TypeError 00000 oooOOnO

__import_ (name[, globals[, locals[, fromlist[, level ] ] ] ])

ood: D0oO00oO0D python OO OOOODOOO0OO0ODOODOOODOODOOOOO

Udb0O0 import OO0OO0OO0OO0OOO0O0DOO0OOOO0O0O0O0O (_builtin_ O00OOOODOO

O00000__builtin_ . import_ O0O0000000)import 00000000 ODO0O
ubobooogboboboboobbobobobooboboboobobouooboobabo
O@EP3200000M0)HO__import_ () OOOODOOODOOODOOODOOODOODOOODOO

gbooobooboobooboboooogooboooo

O00000000000 name 00000000 globals U locals 000000000 DOOOODOO
obooooooobOobOoboboooooooDooDoobDbfromliss 0 000O00OODO0ODOODOO
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oboboooobobob0Onmame 000O0OD0OOO0OO0ODOO0OOO0O0O0OO0OODOOOOOCOODOOO
U00000000 localsOO0OO0O0OOO0O0O0DO0OO globals D000 import 0OOOO0O0OOODOO
gooobobooooboobooboobooboooo

level DODO0OODOOOOODOOOODODOOODODODOOOODOODODOODOD -10
UbOobOoooooobobOooobOobobob0O0DbObOOO0CO0ODbDOO0OnOOOn levelOO0O
_import_ () ODO000OD0O0OO0OO0ODOOOOOOODOOOODOODOOOODODOOODOODO

name 0000 package.module DO0O0000 name DOOUOD0OO00 O0OOO0 OO0OOO0OO
oobO@ooooooooo0)oobooobobbooboobboon fremlist 00000000
O0nmame 00000000 O0DOOOOOO

U000 import spam 00000000000 O0OO0OO0O0OOOOOOCOOOOO

spam = __import__ (’spam’, globals(), locals(), [1, -1)

import spam.ham OO0 O0O0O0O0OOOOOOOOOOO

spam = ___import__ (’spam.ham’, globals (), locals(), [], -1)

oob __import_ () 000000000D0O00O0OO0O0O0O0DOOOO0OO0OO0DOO00O0O0 import
obooobOooooboobooboooooboooobooboooooooboon

U000 from spam.ham import eggs, sausage as sausUU00O0O0OO0O0OO0OO0OOOOO
ooo

_temp = __import__ (/spam.ham’, globals(), locals(), [’"eggs’, ’'sausage’], -1)
eggs = _temp.eggs

saus = _temp.sausage

0000 spam.ham OO OO0O0O _ _import_ () 0O0O0O0O0O0O0O0ODOO0O0OO0OOOOOOOOO

gboobooboobgooboobobobobooboobooobn

goboobOoboooooooooooo@boooooooooobbboooooO)d__dimport_ ()
0000000 sys.modulesO00O0O0O0O0O00O0O0O0O0O0OOO

>>> import sys

>>> name = ’foo.bar.baz’

>>> _ import__ (name)

<module ’foo’ from >

>>> baz = sys.modules[name]
>>> baz

<module ’foo.bar.baz’ from >

oboooO25000:1levelUD0D0OO0OO0O0OO0OOCOOOOODOO0O 25000: Keywordd OO
gbooobooooobooboooon
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030

OO0O0O000000 (Non-essential
Built-in Functions)

ooooboooboooobbooob pythonOOOOoOOOODOOODOOODODOOOODOODDOO
O00o0ooooooooooboooOooooboobOobO0ooooDoOb0O0o00o0n0 pythonODOOOODOD
oboooOoboooobOobooooboobooooonbon

Python U0 0O00O0OD0O0O00OODOODOODOOODOODOOOOODOOOOODOOOOODOOOODOODO
gbooobOoboooobobooooobooooon

apply (function, args[, keywords])

00 functionD 0 0000000000000 MUOOODOOO0ODODO0O0ODLOO0OOODO0O0O0ODOOO
O0000O0O000O0)boOOooo0DooO0OUdOU0Dargs0000O0ODOOOOODOOOODOOO function
O0D00D0agsO0O00O0O0OOOOOOO;O000D00DO0ODOODOOODODDOOODOODO
keywords 1000000 keywords UOO000000O0O0O0O0OO0O0OOOCOOODOOOOODOODOO
bobooboobooboobooboobdblepely () DO0O0OD0OO0O0OO00O function(args)
bob000000000oono0oddddd eppely () D00O0O0O0O00000000000 apply()
O function (xargs, *+keywords) DO0O0OO0ODOOOODODOOODO 23000: xargs U
x+keywords UODOUOODOODOO0ODOO0ODOOOOOOOO

buffer(object[, oﬁset[, size]])
OO0 object 0 (DO OOOOOODOOOODODOO)ODDODOOOOOOODOOOODOOOOOOODOO
000000000000 0D0O00D000 object00D000O0DO0OO0ODDOOOODODOOODOOODOO
00000000000 0000000 object 000 (OO0 offsen000000000O00OODODOO
O000000 object DD ODO (ODOODO size0 O O0OOODOODOOODOO)OOO

coerce (X, y)
goooooooooooooooooboooooboooooooboooooooooooooo
0000000000000 0000000000000000000 TypeError0000O0O00

intern (string)
stringd “0070000000000O00O0O0O0O0O0OO0O0OO0O0OO0O0OO0O0O0 -0b0O0O0DO string
00o0bOo0o0o0oo0oo0ooooooobooooooooooo0ooobOoooooOooooooon
0-000b0b0b0b0bbbOo0o0o0oobobobboddddodooooo (@b ooooo)H)o o
00odboooboob0oobo0o0bo0o0bOU0o0bo0o0obo0O0obOD0O0oboOo0ooUDbOU PythonO OO
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ooboobooboboobooooooooooobooooboooooooobooobooboonn
obocobOoboooooooboobobooobooboooobooboOo23b00b0:0000000000
oobDOod (python220 0000000000000 O)DO00DO0O0ODO0O0ODO0OO;intern() O
00000000000 intern() DO0OO0OO0OO0OO0O0ODOOOOODOODOOOOODODOO
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040

Juoood

gbooobooboobooboobooooboobobbobooobooon

False
bool OOOOOOO0OOOOOOOOOOOOO 23000.

True
bool OOOOOOO0OOOOOOOOOOOOO 23000.

None
types.NoneType DOODOO0O0OO0 None OOOODOODOODODODOOOOOODOOOOODOODO
000000000000 00OO0obOO0DOobOO0obD0o0bO0oO0o0O 24000:None0 00000
0000000 syntaxError0dooonogd

NotImplemented
“0000 (richcomparison)” 00000000 (_eq (), 1t (),0000000)000
obooobOoboooobooooboobooooboobooooboOoboooooobooo

Ellipsis
bobooboboooboobooooboobooon

__debug_
0oodd python —oO0O0O0OO0OO0O0ODOODOOOOOOODOOODOODOODLDOO_ _debug___
J000bDbbb00U0d0d0ODaessertdgggoooooOO

UbO: NoneUODOOOOOOODOOODOODOO (WoneOOODOOOOODOOOOODOOOOODOODO
SyntaxErrorJO00O0O00O0)D NoneOOOOOOOOOOOODOOOOODOODOOO

41 site U0 000O0OO0OO0ODOOOO

site0 0000 @EOOODOOOOODOOOOD -sO00O0OO0OO0OOOO0DOOODOOOODODO
uoboOo)bobooooooboobooboobooboooooboobooboobooooo
gboboobOoboboobobooooboboooooboooo
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quit([codezAbne])

exit([code:Abne])
00000000 “Usequit() or Ctrl-D (i.e. EOF) toexit” OO0 00000000 ODODOOOOOO
0000000000 00000000D0 systemExit0O0OOO0OO0OOODOOOO

copyright

license

credits
OO0O000000 “Type license() to see the full license text” D O OO0 00000 OD0OODOOOOOO
tboboobobooboooooboooboobobooboboob goboboo)yobooobobooo
goo
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050

HRNENRNRN

gboogoboooboobgoobgoobobobobboboobooboobooboon

gbood: Ooobo@ooobo22000)python0000000O00O0O0O0O0COOOODOOOOODOAO
obooooobobooooobooboobooobooboboooboobooboobooboboooboOoDbOobn
ooooogooooo

bboobooboboooooboboooobobooooobooboobooboboooooboOoboOoobn
ooood

gbobobooboobobobooobooooobobOoboo;bob00obDobOOob0booobooDon
Uboo0ooooobodnD (repr () DODOOOOOO0OO0OO str() ODOOD0OO0)ODOOODOOOOOO
Ub0oo0oooobOobOobon print () O0DOD0OO0OO0OO0OO0OOCOO0OOOOODOODOODOODOODOOOO
ooooogo

51 00000

gbooooooD if000 whileOOOODOOODODOOOODOODOOOOODODOODODOODO
gbobooboboooooboooobooooooboon:

* None
* False

- J0obgoobooboobod o,0L,0.0,030

gooooooooogoo ~, o, 0o

oooooooooogono (yOo
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e _nonzero_ () U000 __len ()OO0OOO0OO0OODOOO0O0OOOODOOOCODOOOOOODOO
0000000000000000000000 boolOO FalseOOOOODO!

goooobooobgooboobgooboobo —boobooboobobobobooboobooo

gobooobooobooobooobooooboboooboobobooobobOo0ogb obOO Falsel
Uo0b0o00b00 1000 True0 0000 @OOOO0:00000 or000 andO00O0O0D0O0ODOO
oooooooo)o

52 00000 — and, or, not

gbobooboboooooboooboobooooboboooobooon:

oo oo oo
X or y x0000y0O0OODOODOO x (1)
x and v | x0000 0000000y 2)
not x x0000 True,OOO0OODOO False | (3)

od:
1. 0000000000000 00000D0000 ralsed00O0O0O0O0OOODOOOODOOOOOOO
2. 00000000000000000000O000 Trued 0000000000 O0OODOOOOOOO

3.not 00000D00OO0O0COO0O00DOOOOCOO00DO not a ==b0l not (a ==b) 0000
OO0 a == not bOOOO0OOODOOOOOO

53 00

goooooobooboboooooboboooooooboboboooobobOobooobobDoDbobo
g@ooobobobobooobooo)yobobobobooboooobobobo;0000 x <y
<=z0x <y 000 yv<=z0000OOOOOyOODOOoOOOOOODOODOOOOOOODOO (©
00000000 x < yOOOOOOOOoOO z00000000)O

gbooobooobooooobooooog:

oo o0 oo
< ooooo

<= gd

> gooono

>= gd

== ooo

1= gooono (D
is dooooooooooad

is not | 00O0O0O0OOOOODODOO

'00000000000000000000 PythonODOOODOOO0O0DOO (customization) 0000000
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1. '=0<>00000000000000000000C0O0O00O00O0O0O0O00ODOO0ODbOO0ObOO0OO
ooooboooo '=00000000

gooooooobobooooooobooobogooboboooobobooooboobDobUobO
gbooobO;o0ooboobobooboobooobobooob0obooobOoooob0o@uboooOoDbo
obooooobooboboooooboobooooooooboO)Qooooo@obobooboobobo
gobooo)ooboooobobooob20b000000000bO00DbDOO0ODO0O0ODOODOODO
obooboooobooooobooooooooobooboobooooooooooooobooboonn
uboooooboobOobooobobOoboooognbong <, <=>000 >=000 TypeError 00O
ooood

00o000000ooooOooo0oOoooooooon0 _ecmp__ () OOODOODOOOOODOOOOOO
00000000000 00000O000O000000b00bO00O00O0O0O00O00O00O0ooboOooOooaa
customization 0 OO0 0000000

CPython implementation detail: 00000 000000000000 O0O0OOOO0OODOODOODOO0O;
gboboobobooooobooboobooboooobooooobooboooobOobooooboOoo

D0000000000000000 200000000000 in000 not in000000O000
00 @O000)o

5.4 000 int, float, long, complex

40000000000O00D:0000O0O0,00D0,00D00DO0,0000DOOOODOODOD
Boolean) U OO OOO0OOOOO0OOOOODOOODOOOOO @WOOOOOODLOOOOO)O COOO 1ong
Uob00o0obo0ooooOoooOobooo 3200000000000 (sys.maxintJOOOOOOOOO
gboboooobobobobooooooobobobbOodbd-sys.maxint - 100000)00O0O
O0000DODO0O00000DOoO0O0O00000b0 CcOb00 doubleDDOOOODOOOODODDOODOD
obooOoboooooboooobooboooooboooooon

U0000oo0ob0o0b0o0bo0obob0o0bDO0 cUold dowbled0OOOoooooOooOoOOOD zOO
ubboobOobooboob0obb0dz.real 000 z.imagdOOoOQo0O

gbooobooooobooboooooboooboobooboooboobooooboooboooooono (2
gboogob leobOoO08sboboooboooo)oobooooooobooboobboobOOobooooDoOoDbo
goooooooboywroog 1y oooboob0ooooboooboooboobo0 ¢ oobobo
goooogob1r0o1nooboobooooobooonyobooboooooboobooooobooboobn
oobooooooooooooooo 3000 rgrooo0obboooooobooobooooooboon
gooooooooobooboooooboobooobooobo

Python OO OO0O0OO0O0ODOOODOOODO:002000000000000000000000D
oobooOo “coooborobo0obooboboobooobooobooboooboboboOoooOooboOoboOonn
gbooooooooboooooooobobobooooooboboboobooooobDobOobobo
000000000000000000000000?0000000 int (), long(),float(),00
O complex () OOOO0OO0OOOO0OO0O0OOO0ODOOOOODOOOOOO

uboobooboobobooboboobobbooobobooboboobdal power, UOOO0OO
gbooobooboobon

0ooooooooog (1, 210 (1.0, 2.0]0000000000000000O000OOO00OO
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oo oo oo
X +y x0O yOdOo

X -y x0O yOdOo

X * y x0O yOdOo

x/y xOyOO )
x//y xOyooO@ooooooo) @)(3)
X %y x / yQOQoo “4)
-X x0oooo

+x x0oogoo

abs (x) x0O0oooOooooo 3)
int (x) x0oooooooo 2)
long (x) x0Oooooooo 2)
float (x) x0OooOoDboooooo ©6)
complex (re, im) Oo00 re, 000 imOO000 imOOOOOOOOOOO
c.conjugate () 000 cOO0oooo@obooooon)

divmod (x, V) (x // vy, x % y)Qoooono 3)
pow (X, y) x0yO 3)(7)
X xk Yy xdyd @)
go:

1.

(ooooo)boboooboobOOooOobOOoO0oOO0O0obOOOoOoO0obOOoOobOoOobOooboOoOoboon
ooooooo.:oooco12000 20O -101Y/-HO -10000 /(2)OD 000000000
gooobobooooboobooboooboboooooboboobooboobooooDbOobooooboooD

Oo0O00odddg int(),0000 long() 00O00O0O0O0D0O0O0O00000O00 math.trunc() O
O0bO0o0bOo00oboo0obO0o0obOO00bOb00b00 math.floor() OOO0O0OO0OO0OO0OOOODOO
math.ceil () OOOOOODOO

ooooboooobooooobob,0booboobooon

0o0b0O00b00bO00b0o0obbo0o0obo0on0oooO divmod () OOO0O0ODO 23000:000
Ubodaabs() 0000000 DOO0OODOOODODOO

ooooooooooooobOoO0o0ooDObO0oooDO0o00 @myooooooOoo

oboooooboobobooooobobooo “+v000 000 “nan” 0 “inf? 0000 (Nota
Number (NaN)) O OO0 DOODOOO0OOODOODOOOODODOOODO 26000.

Python 00O OD0OOD0OODOOO0OO0O0O0O0O0O00O0O0 pow(0, 0),0000 0 x«» 00 10000
ooo

00 numbers.Real U (int,long, 0000 float)UOUOOODDODOOOOODO :

go

rou

nj)

oo O
ad
math.trunc(x) x000000000O0O
nd(x[, xn0000000D000D000D0000O0OnO000O00OOOOOOOOOO
ooooon

math.floor(x) x000000000O0O0O00O00O0O0ODOOO

math.ceil(x)| x000000000O0O0O0O0O00OO0ODOOO
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541 0000O0O0O0ODOOOOOO

goooooobooboboobooobobooobooooobooboobooooDobobobooboooDOobO
goboz2000000b0o00bobo0ob@wooboooobooobbooobobo0ooboobooobooboOoooDn
oboooooboooooboobooo)o

2000000ooooogoobooooobooooobo0oobDoobDOoLobODobbOUbbO,D0b0 ~ODbO
goooboo<ooo -H)oboboooooo

obooooOobooboooboboooooboooobooboooooboooog :

go g go
y gbooobooxbyb 0o0o0O0Od

x Ny gbooabooxtybooodaoo
y

X & oo0oO0odxOyOoOoOO

x << n |xO0 0000000 (DH(2)
x > n |xO0an0000000 (DH(3)
~X xO0O0oooao

o0d:

1. 00000000000000 valueError 00000000

2. n000000000D0pow(2, n)y000000O0DOODOODOOOOOOODOOOOOO
ooooboobooooooo

3.-0000000000pow(2, n)ydO00ooooooOO

542 000000000000O0O0O0ODOO

gobooobOobooooobobooooobooboooogoa

float.as_integer_ratio()
0000000000000 0D000000000DO000000DO00000oO000oOoOoooDOoo
00000 overflowError UOOOOOO (NaN)OO DO OO valueError DO OOOOOO0O
googz26000.

l60000000000000 6000000000000 DODOOODODOOOOODOO PythonD
boboooboobooboobo2000000000000000000DO /000 ODO0OO0OOO 1000 O
obooobooOoooooooo eobbooboboobooobboooooobooobooboooboooooDn
goooooboooobobobobogoooobo

float .hex ()
0000000 1000000000 0oO0o0obooooooobooboO0oo0oooooonO oxoo
00 pO0000O0OOOOOOOOODO26000.

float.fromhex (s)
6000000 sO0000O0O0O0O00O0O0O0O0O0O0OOOOODOOOOO0O0DO0O sOOOOOOOO
O00o0oo0ooboooooboOooooooooonOo 26000,
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float.fromhex () OOOO0O00OO00D0O00O float.hex() OOOOODOOOOOOODOODOOOO
ooooooo

le000O00OO0DOO0OOoODObOOOn:

(o1 [(rox’] goo (. gooy [(rpr ool

oooooooooo0 +0 -000000D0O000ODOODO0OO0O0OO0OOO0OO0O0DOOOO0DOO0OD
oboooOoobooooobooo 1obooobooboooobobooooooboooobo 100 1e0bDO
oobo0ooboobooobooooobooobobooboobooobocoooooooo 6442000000
O0000Javal 5000000000000 float.hex() O COJavaODDOOODOOOODOOOD
16000000000000D0O0O0ODO0O CO %a0000 Javal Double.toHexStringOOOOD
000000 float.fromhex () OO0OO0OO0O0OO0OOOO

ooob0 e0db0dbOo0 ooboboboo200b0b0ob0b0obobooboooboOoboO 16O
U000 ox3.a7pl0 0000000 (3 + 10./16 + 7./16%%2) = 2.0xx100000 3740.00
ooogd:

>>> float.fromhex (' 0x3.a7pl0")
3740.0

o000 3740.00000000000000 160000000000DO0O0:

>>> float.hex(3740.0)
"0x1.d380000000000p+11"

55 000000

oboboo22000. pythonODOODOOD0OOO0OOO0ODOODOODOOOOOOOOOOOOODOODOOO
oobooo2000000000b000oo0oo0ooo;oooDoobo0oo0oDOooDoOoDO
gboboooobobobooooobobobooooobooboboooobobobobooobooboobn
ooooboooono

gbooobooboobgoooboboboobbobooboobooboobobobobooboobg:

container._ _iter ()
0dobooobooooboooooobooooDbooobooobboooboboOoUbbooOoo
gooooooobbobooboodoooooobobbbboooooooooooo
goobboboooobbbodooob bbb booooubbooooDbLD Woo
Jdoboo0obooo0oobooobboooboooboObobo0obDbooUbobobOoobobooOon
00000bO000b00bOU00o0obU0oobO)§bobo0obOoO Python/CAPIOOOO Python O O
0o000000o0oobDOd tp_diter000oooooooo

gboboooobooboobooboboo20b00b0b0o00o0ob0oboboooboooboooboOoDbobn
200000 0000000O00DO0 00000

iterator.__iter_ ()
Jobodboob0obobo0bo0b0oob0obo0b0o0bo0o0b00ODDbO0 forognO
ind00000000O0DO0O0O00O0OOCO0ObO0ObOO0OOn Python/CAPIODODOO PythonO O OO
0o0o0oooooon tp_iterddooogooonod
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iterator.next ()
00000 o00ooooooooobbo0o0ooobDbo000o0ogUnn stoplterationd0 OO0
0000000000 Python/CAPIOOOD PythonODOODODOODODODOOODOD tp_iternext
gooobobbooogo

Python OO OO00OO0O0O0O0O0DOOO0OOODOOO0OOODOOOOODOOOOOOOOODOOOOOOO0DOAO
goooooobooboboooooboboooooobobooboooooboDooooooobDobDobo
gboboobobooooboobooooboobooooobooooboboooog

0000000000000 0000000 next () OO0ODO0O stopIterationO000000000O0O
ubbooboboobooboobooboobooboobboooboobooboaobooboban
O0000oopDOoboO0Ob0 o000 Python2300000000;Python220 00000000000
gbooobooooboobooo)o

551 0000000

Python OO OO generator (OO DO O0ODO) 00000000000 OO0DO0OOOOODOODODOOO
Ubooobooboobod__iter ()OOOOOOOODOOOOOOOODOOOOOODODOOODO
_iter ()OO0 next () O0OOOO0OOOOOCODOOODOOODOOODO @OOODOOOOOODOOO
obooO0)obooobobooO0yeld0ODO0OO0O0OODOOOO0OOOODOODOOOODOO

56 000000 str,unicode, list, tuple, buffer, xrange

gooobobebdbUobObOODODOOD:DO0OOODUOLOUODODOUOOODOOOODODLO
U000 xrange DO OOOQOOOO

ob0oo0O0bO0o0o0oobobboO0obOOobOon diet 00O set00O0O00O0OO

O0D00o000O rxyzzy’ ,"frobozz"OUOOOODODOOOOODDOOOODOOOODOOODOOOODOOO
O00000000D0O00000 strings000000OOUnicode 00000000000 O0O0OODODOD
u’abc’ ,u"def" 00000000 O0O0CO v OOD0OOOOOOOODOOOO [a, b, c]1OO00OO
gboooooooooooobooboboooooboogoobooD a, b, cOODOO0OODODOODODODO
ubobooo@oboobooboobo)ooooobooboobooooobobobooooobobooo
(booooboooooboobooobooobooooooobooboobooobbong ¢4,y 00DbO0O00ODbO0
obooooOobooooobooooooon

Oo00oDoooboOoD python OO0 OO0OOO0OOOOOOODOODODOODODOODODOO buffer()
gboboobOoboooobboooobobooooobobooobooboooooboooboo

xrange U OO O0OOO0OO0OO0OOO0OOOOOOOOO0OO0bOO0obOobooboaobooanoaooaan
xrange () D00O0O00O0Oxrange 0D O0OD0O0O0O0D0OO0D0O0O0O0O0OOO0O0DOO0OOODO in,not in,
min() D00 mex () OOOO0O0O0OO0O0CO

ob0oooobOoboob0o0oobOobOobo0oooobO0b0obdn in000 not inO0O0O00O0D0ODOO
0000000000 +000 «000000000000000000D0*00000000000 0
ubooobobooooboooog

0000000000000 000000000000000000000000000000000
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goboobooooooboobobooooooboobooooooobooobo(@oboooooboooonn
oboocooooOo)yooooobo sbbob «000bOO0b00000b00;s,i000,;00000:

od od od
X in s sO00000x000000 True,O0OOOOODO False @)

x not in s sO000000x000000 False,UOOOOOO True | (1)

s + t sO0O00d tOogg 6)

s *n, n+ s |sO000000AAO00O0OOOO 2)

s[i] sO0 000000 :i00oboobo 3

s[i:3] sOi00fd0, j0o0000oonon 3@
s[i:j:k] sO0:i0000,;00000 k000000 3)®5)
len (s) sO0O0d

min (s) sOO0ooog

max (s) sOoogon

gooooooboobobooooobobobooooooboobobooooboboboooboobOobobo
booooooobooboooooboooooobobobobooooboooobobOOo0oobooon
obooobOoboooobO@ooboboboobogngd comparisonsJO0000O0)0O

oo:

1. sO00D00000 Unicode DOOOO00D0ODOD in0O00 not in00O0000O0DODOOOO
ooboobooooobObooob 23000 PythonOOO xO0O0 100000000 Python2.3
obooobOxO000bO0o0o0ooooboooon

2.n0 000000000 cO0O0O0O0DOO@OUO sOOODDODOOOOODODDOOOOOO)N)OO
boboobooooboooobooboos;oboboboobooboobooboooobooooonDn
Python 0 OO OOOOOD0OOOOOOODOOOOOODOOOOODOODOOOOODOO:

>>> lists = [[]] = 3
>>> lists

[el, 1, 111
>>> lists[0].append(3)
>>> lists

[e31, 31, [31]

oob0oo0oon 1ists0000 [[11@bobobooboobooobobooboooobon)o 30
ooboobooboooboooboooboooobooboooooooooooooobooooboooonn
ooooobooooboooobooooooooobooooobooooboooboobOo:-00DbO
OO0 [((1yooooboobooooooo0oooob0ooooDpoooonD 1111 = 303000000
oobo0o0oooboboooboobobonb 1ists000obooboobooooboooonn
gboooobooboooooboobooooobobooooobobooboobooboooboon:

>>> lists = [[] for 1 in range(3)]
>>> lists[0].append(3)

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

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

>>> lists

[e31, 51, [711]

3.i000,;,00000000000000O000DO0O00O0000000DO00O00000: 1en(s) +
i0dd0 len(s) + jOOOOOOOOODOO -oO0obOOOOOOOOOOODLOOO

4.s0i00,;0000000 1 <=%k < jOOoOO00O0oO00DOOOO0kODOOOOOODOOOD
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U000b0Oo0o00O0ob0:000;0 1len(s) 000OD0O00O0O0DO 1len(s) OOOO0O0OO0/00000O0
U000 NoneOOOOOO oODOOO0OO0O0O ;0000000 NoneODOOODOO len(s)O0O0OO
oo;0,j000000000D00000O00DbOoO0bOO0DbDOo

5.s0i0000,;0000 (000000000 <=n < (j-1)/k0000000O000O00O0O x =
i+ nxk 0000000000 OO0OOCOOOOCOOOOOO0OO0OO0000000000 14, i+k,
i+2+k,i+3xk 0000000000000 @WODO ;000000)00D0000DOO:O007y
O len(s) JO0ODODOOO len(s) 0ODDOOD ;D00 ;000000 NoneOODOOOO0”0O
O”&OO00000)OO0ODOO0ODOOD «rO000O00O0O0OO0ODOOO0ODODOODDOO k0O None
oo0ooboo 1000000o00ad

6. CPython implementationdetail: s OO0 0000000000 0OCPythonOODODOOOOOO s=s+t
Os+=t 0000000000000 in-placeoptimization 000000000000 O0O0DOOO
ooboobooobooobooboboooboOobooboOooooobOoobOOooOoobOoonn
gbooboobobbooboobooboobobbooboobo0obobobgn str.join()
Oo00oOo00oDOoO00DO0o00o0oo0oOb024000:0000000000 in-place0 000
goooooo.

561 0000000

Oo008UIDO0U0ODbDODbD UnicodeIDOODODOODOODOOOOODOODOOOOODOODOODODO
gbobooboboooooboooobooooono

U000 PythonOOODOO OOOOOO str;, unicode, list, tuple, buffer, xrange 00 00000000000
0000000 oOoooOoOo00o0doodoDooooooDOOoooDoooooooooooooOon
0000000000 OD0OO00D00 s0000000O0000000000O00DOO00oo0oOoooOon
red00000O0OOOOOO

str.capitalize()
gbooobooboobooboobobobobobooobooo

sgoooooboooboooobooooboobooooonon

str.center(width[,ﬁllchar])
widthOOOOO0O0OO0O000OO0O0COO0O0O0O000000000O0 fillchar00000O0 (@QOO
oooo0o0oO0OO0)O0O0O0O0O0O00000024000:00 fillchar0ODODO.

str.count(sub[, start[, end]])
[start,end| 0000000000 s 0000000000000 C0O0O0000 startr000 end
gooooOoOoOoDoOOOOOOOOOOO

str.decode([encoding[, errors]])

codec000D00OOOOOOONO encoding0 0O O DDOOO0ODOOOODOOOencoding0O00ODOOOO
000000o0b0ob0o0o0b0b00ob0bO0o0bobobooDoooOobOobogerrorsO 0000
0000bO0o0oooobboO0O0y rstrict JOOD0OO0OOODOOO0OOOO UnicodeErrordgd
doodbooboboboooog’ignore’, ' replace’ UUOOOO codecs.register_error ()
000000000000 00000D000000000 CodecO 0000 ODOOOO0OODODOO
goobo22000.0000023000:000000000000O0DOO00OO0DODOOOO
ooo.
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str.

str

str.

str

str.

str.

str.

str.

encode([encoding[, errors]])
gooobooboobobbooobooboobooboobooobbooboobboboboboo
oooooboooOoboboboOoboboOobboobooboobogbDerrorsd00bO0ObOObOOOO
0000000 'strict’ DOOO0O0ODOO0ODOOODOOO UnicodeError000000O0OODO0O
O0O00O00O "ignore’,’'replace’,’xmlcharrefreplace’,’backslashreplace’ O0OO
00 codecs.register_error () DOOOOO0O0O0O0OOO0O0OO0OO0OOO0OOOOOOO Codec
bbb ooobbooboobboooboobboobooboobooobboobobooboooDoboboobDo
00 000o0obobobobooooo20000.00000 23000: "xmlcharrefreplace’,
"backslashreplace’ U0 OOOOOOOODOOODOODOODOOOOODOOODOO.

.endswith (suﬁ‘ix[, start[, end] ] )

O000000 suffix DO0O00O000 TrueODOODOOOOOOODOOO FalseOOODOODO suffix
gbooboobobooboboooobobooobooobbub s,atDODOODOODOODO start
O0O0O0O0O00DD0endD00000O0O0O00 end0 000000000 O0OODO 25000¢: suffix
ooooboooooboobooooooo.

expandtabs ([tabsize])
oo00O0o0ooooOoOo0oOooooOoOoOooOoOoOOO0OoO0OOoOOOOO0OOOoOODOOOn
oooooooobooooooooooo0oooooooooo0obObOoOOoOoooDooboOoOoo
gooooOoooOoOoOoOoOooOOo

.find (sub[, start[, end] ] )

O0O00b0o0o00 s[start, end] O sup0000000000C0O0O0O0O0O0ODOOOCOODOO
Ub0o0000 star000 end 0000000000 0DO0O0O0O0D supbO0O00O0O0O0OODO0O0OO
-10gogod

format (*args, **kwargs)
0d0d00o00o0o0do00oU0oo0oDOoU0oDO00oO0Do00ODO0O0OoOODOOOoOO {(yoooo
0d0000D0o000o000od000oo0oo0oodoo0ooo0oOooooUoDoOooDoo
000000000000 DoO0Doo0000o000o00oo0ooo0oooooooDoooon
ooo

>>> "The sum of 1 + 2 1s {0}".format (1+2)
"The sum of 1 + 2 is 3’

gbobooobobobooboboboboobobobbooboboooboboboooboDbo

ooogooooooooobon python3.000000000O0O0OO0DODODOOOOOOOOODOOO
ooooboooboobo sgbooooboboooooboooobboobooonD 26000,

index(sub[, start[, end]])
find() O00D000O0O sup 00000000000 valueErrorOOOGOGQOQO

isalnum/()
0000000000000 00b00001000000000000O0000O0O00O0O0000b
oOoooo

shoooooobobooobOoboboooobobooooD

isalpha ()
O000000ooooooooboo0o 10000000 ooooooo0oboooooooooon
ogooad
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sghoooobOobobooobOobooooobooooon

str.isdigit ()
0000000000 bO00o00ooooooobOooboDoOooDoOoon

sghooooboobobooobobooooobooooon

str.islower ()
Oo000o0oobooooooboooooobooooo 100000000000 bD0o0ooon
O0o0ooooooooono

sooboobO0ob0oobDobooooboooooDooDbn

str.isspace ()
O0000o00ooboooboooooo10000000oobo0oooo0oooo0ooooooooon
ooo

gioo0oUooooboooobobooooobobooooobooD

str.istitle()
Joobooooooooboooboobo 1o booooobooon
0000000 oOo0oooooobOooooooooooooooooooooooboooooooon
goooooooboboboooooog

soobooonOobobooobooboooooboooooon

str.isupper ()
oboboobooooooobooboboboboooo0b 1oboboboobooooobOobbo
ooooboooboooooo

§oobboobob0ooboobooooboooooDooDbo

str.join (iterable)
iterableiterable 00 0000000000000 ODOOO0OO0OOOOOOOOOOOOOOOOOO
0000o0o0oDb0o00oooooooooooog

str.1ljust (width|, fillchar ])
widh 000 000000000000000000000000 fillcher 00000000 (@O0
00000000)0000000widhO len(s) 00000000000000000O0000
0000024000:00 fillcher 00000000,

str.lower ()
O000O00O00o0O0ooOo0oooOoooooooon

§0000O00oooOo0oooboOooooDooboooooDbooDn

str.lstrip(Lﬁam])
000000000000 0000D00000000 chars00000000ODOOODOODODOODOO
000 chars 0000000 NoneOODOOOODOOOODOOOD charsOOOOODOOOOO
gooo0d0o0ooooooDoooOoooooooooooon:

>>> spacious " .lstrip()
" spacious !
>>> 'www.example.com’ .1lstrip ('’ cmowz.”)

"example.com’

5,6. 00 0OOO0O str,unicode, list, tuple, buffer, xrange 41



The Python Library Reference, 0 0 0 0 2.6ja2

str

str.

str.

str.

str

str.

str

str.

str

00000 222000:00 charsOO0D0OOOODDO.

.partition (sep)

U000 sep0000Oo0ooo0ooboOo03000b00obO00oboo0o0oboooboobobbOODO
toboooboobooboooboobooboobooobOoboboobooboobboonn
obooobOoboooooboooooOoboooobooboboobooboo2s5000.

replace (old, new[, count])
O000O0O0OD0ODDOOO0O00 odD0OO0000000 newO0OOOOOOOODODOODOOO count
00000000000 0000 coum0O0 old0OOOOODOOO

rfind(sub[, start[, end]])

0000000 s[start, end] 0swp00000000000OCCCCCCOOOOOOOOOO
00000 stat 000 end DODOCOO0OOO0ODOODO0OO000O0O0OO0swh0000O0OO0O0O00O0O -1
oooooo

rindex(sub[, start[, end]])
rfind() 0000000 sub0000O0O0D0O00O0O0O VvalueErrorOOOGOQQQ

.rjust (width|, fillchar )

widthOOODOOODOOOOODOOOOODOOOODOOOOODOOO fillcharDOOOODOO @OO
0000000 0)DO0DOO0OD0OOwidthd len(s) OO0DOO0ODOOO0DOOODDOODOOODOOO
oooobO24000:00 filchar D0OO0OO0OOO.

rpartition (sep)

U000 sep0 00000000 ODOO30000O000O0O0ODO0O0O0OODOOOOODODOODO
obooobobobooobobobobOobooboobOobOoobobDUoobobUobobobo
odoooboobooboobobobooboooboooboogoooog 25000,

.rsplit ([sep[, maxsplit] ])

sep 0000000000000 OOO0DO000000000maxsplir 000000000000
maxsplit 00 0000000000000 00OOCOO@OO)OD 10000000 sep000O0O
Oo0bD0oobboO0odb NeneOODOODODODOODOOODOOODOOOOODOODOODOODO
O000000 rsplit () O00D0D0OOO0OO split() O0O000O0DOOOODOOODDOD 24
ooo.

rstrip ( [chars] )

0000000000000 C00O000000000 charsO0O0O0O0O0Q0OCOOODOOOOOOOO
O00 chars 0DOOO0D0 NoneOOOOOODOOOODOOOD charsODOOOO0DOOOOO
ocooooooooOoOoooboooOooobooOoooboooon:

>>> 7 spacious ".rstrip()

! spacious’

>>> 'mississippi’ .rstrip(’ipz’)
"mississ’

ooogn222000:00 carsOO0OO0OOODOO.

.split ([sep[, maxsplit] ])

sep 0000000000000 DODOODODODOOOOOO0O0O0O000O0O00000OO0 maxsplit
D00000000b000 maxsplit 0000000000 @OMODOOOODOOOOODODO maxsplit+l
U0b000boo0)Omaxsplit 000000000000 O0DOO0O0DOOOOO0O0O0@OODOOODOO
oooooo)o
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sep000000000DOO0O0OOOO0OOOOOCOOOOOOO0O0OO0O0ODOOO0OO0DOOO0O0DAO0
oooo@oo 1,2 .split ¢,y [y, 7, r2/100000)000 sep0 000000
0oooOo@oO r1<»>2<>3".split (‘<> 0 (717, 2/, 371 00000)H)O0O0O0ODOO
boooboooobooboooooob (»myoooooo

sepU 000000000 NoneOOOOOODODOODODOOODOOODOOODOOODOOODOOODO:
oobooboooooboobooboooboooooobooooboboobooboboooobUoDoo
obooboooboooooooooooooooboooobooboobooobooooboobon
Ub00oob0ob0O00b0obO0 NoneOODOOOOOOO [1O0OOD0ODOO

goodr 12 3 f.split()yd (17, r27, ’371g0gg” 1 2 3 7.split(None, 1)
gri, 2 3 jggoooo

str.splitlines ([keepends])
OO0000C00D0O0O00D0O0C00D00O00D00O0000O000 keependsOODOODOOODOOO
00000000000 00000000000000000000

sghoooobooboooobOobooooobooooon

str.startswith (preﬁx[, start[, end]])
O000000prefix0000000 TrueOOODODOOOOOO000O FalseOODODOOO prefix
0000000000000 000000000000000 starD0000OD0OO0OO0O startd0
O0000000end00D0000OD0O0O0 endOD0O00O00000O0DOOOO25000: prefixO
oooooooooooooooog.

str.strip([chars])
0000000000000 D0D00D00000o0oooo0d charsOOODOOOOODOOODOO
00000000 charsOOD0O0O0OO0O NoneODOOODODOODOODDOODOOO charsOOO00O0O0
00000o0do0oooooo0doooooooooDoDoooDooooOooood:

>>> spacious " .strip()

" spacious’

>>> 'www.example.com’ .strip (’ cmowz.”’)
"example’

O0000222000:00 carsOO0D0OOOODDO.

str.swapcase ()
goooodooodooboooooobodoooobbooooobobooon

gioo0o0oooobooooboooooboooooobooD

str.title()
O0000OoO00O000oO0o00o0obo00o0o0oo0oo00o0oo0o0ooOoo00ooOo00o0bo00o0obOoOooOooon
Ogddo0oooooooooboooooa

oobooboooobooobboooooooooboobooOoooooboobooOooooooon
ubogbobooobooooooboboboooobobobobboooboboobobabo
gboooboobooobgooobogooooboboboobooboobooboobod

>>> "they’re bill’s friends from the UK".title()
"They’Re Bill’S Friends From The Uk"

ubogbuooboobgoboobobboobbooboobooo
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>>> import re
>>> def titlecase(s):
return re.sub(r" [A-Za-z]+ (' [A-Za-z]+
lambda mo: mo.group(0) [0] .upper () +
mo.group (0) [1:].lower (),

)?"I

s)

>>> titlecase("they’re bill’s friends.")
"They’re Bill’s Friends."

soobooooobobooobOobobooooboboooooD

str.translate (table[, deletechars] )

OO00D0O000O000D0O000D0000D0 deletechars 00000000000 OODOOOOOO
O0000oboobooobooboboOmle000000O0O0O0O0O0O0O0OO0O0OOOOOOO 25600
ooooboooooboon

Uob0ob0ooobo0obO0ob0bo0obOob0nd string00000O0O maketrans () OOO0OO0ODOO
O00obOo0obooooobOo0oooboboognD whled OO NoneOOOOODOOOOODOO
ooooooooog:

>>> ’"read this short text’ .translate (None, ’'aeiou’)
"rd ths shrt txt’

00000 26000: None O table 000 O0O0O0DOOOOOUnicode DOOOODDODOOOO
translate () OO00OO0OO0O0O0O00OO deletechars 0000000000000 00O0O0O0O
0000000 DoDO000ooD00ooDO0o00oDoo0oDoo00 sOoO00oooooooooa
00000 Unicode O (ordinal) 0 O Unicode D dUnicode 0000000 NoneOOODOOODODO
000000000000 0D0000000DO00000000D000D0 NoneOOODOODOODOO
0000000000000 o0o00DO0Doo00oO0DO0DoO0o0ooooOonoOoognDg codecd
codecs 0000000 DOOODODOOOD (DOO encodings.cpl2510000000000)

str.upper ()

uboobouodgbooobooobooboobod

sguioboOoOooooooooooooboooooooo

str.z£ill (width)

returned if widthislessthan len(s). OO0 00000000000 O00OO0 widthOOOOOOOOODO
0000000000000 widthO 1len(s) O0O0OO0OO0O0O00D0D0ODOD0ODODDODODOODOOOOOO
ogoo222000.

000000000 UnicodeDOOODOOO0OOODOODOOODO:

unicode.isnumeric ()

UboboobooboobobobOobOoDb Trued 0000000000000 FalseODOOOOO
oboo0oooco0oooobDonnoOonoOnOn Unicode JO0OOOD0OODOO0DOODOODOODOOOO
o000 (e.g. U+2155, VULGAR FRACTION ONE FIFTH)

unicode.isdecimal ()

0000000000000 0DbD0 True 0000000 O0OO0O0O0DO0O0O FalseOOOOODO
ooogoooooboooepobooobloobobobobobOoboboobOoboDOoboOog (e.g.
U+0660, ARABIC-INDIC DIGIT ZERO)

44

Os50 00000



The Python Library Reference, 0 0 0 0 2.6ja2

562 0000000O00OOO

OO0O0O00O0 Unicode DOOOOOODOODOODOO:s000@OOO)ODODODOODOODOODOOOO
0000000000000 000000000D00000 format % values (formatDO0O000OD
O Unicode DOOO00O0)O00000 format 00 s 00000 valuesD 000000000000 ODOO
00b000b00ob00b0 Ccobooin sprintf () OO0O0D0O0OO formatd Unicode 0000000
O000000 ss000000 Unicode 0000000000 DOO0O0DOOO0DODOO Unicode JODODO
gooooooo

formart OO0DO00O0D00D0OO00DOO0O0O0Ovalues0 000000000000 ODOODOODOODOODOODO
‘00000000 values000000000000O00O0O0O0O0O0DOO0DODOOODODOOOODOOOO
gbobooboooooobooboooobooboooooboo

obooooOobobo200b000000000000bO000O0O00bOO00OooOOobOoOo0oOoDOOobn
ooooooboooog:

1. 00000ooobobooobooog rsr g
2. 00000 @ObOOOHOO0O0DOO0O0OO0O0DOO0ODbOO0O0O0DbO0O @O0 (someone))l
3. 00000 @oooD)ooooooobo0oooobooo

4. DO00OO0OO0OO0OO0OO0OO @oOOobOO) '~ (oooo0)00o0o0o0obO0bO0bOobOo0on values
ooboobooboboobooobooooooobooooboobobooboobOooobDoobO0oOoDo
gboooboooobooboooooboooo

5. 00 @oooo)o r.r@oo)booooboooboooobooog "= (@ooboooo)booo
uboboboboboboobobobobobooboboboboboboboobobabo
gboooboooboooon

6. 000000 @EOOODO)HD
7.0000

sO00o0o000obooooobb@Wobbooooboooub),oobboo0obboo0obobOoo
Jdo0oo0o0oboooboooobbobOo sy b0 bo0oobb0o0obooobDboobo oo
goobooooooboogoobuooobbooooooboboobooog:

>>> print ’ has % (#)03d quote types.’ % \

C {’ language’ : "Python", "#": 2}
Python has 002 quote types.

ooobod«0000O00bOO0OO0bOO0b0O00DOO0o0 («DOobOoUOobOUObbOOoU0ObOO0ODOoOoDO
goooooon)

gbooobooobooobooogd:

{0000000000000000000000000000000000000000000000000000 values 0 O
goooooooooo
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oo

oooobO @ooboooooo)“soboboroboobon

oooobooooooboooooboooooon

ooooboooobooboo coroboobobooogororooooooo)o

(ooo)oooooboobooooboobooooobooooboboOo@woooboobo
oooooooo)o

ooooobooooo ¢+ 0Oob0r-n»Hooobo¢oooo>booboooboobon)a

oboobodob (h 1,000 n)yOOOOoOOoOoOoOoOO0OPythonODOOOODOODOODODOODODO -0OO

ogoo

00 s1d0sd000000

gboooooooooo:

g 0o o
O g
'd’ | 0000 100000
i’ | 0000 100000
'o’ | 000DO 8000 (1)
'y’ | 0000 10000
'x’ | 0000 1600 (@O0O)O )
‘X’ | 0000 1600 (@O0O)O )
e’ | 000D0D00O0DOOOO@OO)O 3)
'E’ | 0000000000 DO @O0)O 3)
£ | 1000000000 (3)
'Fr 1000000000 3)
g’ | 00000000000 -4000000000000000000000000000 | (4)
o100000
¢’ | 00000000000 -4000000000000000000000000000 | 4
0100000
'c’ | 00000 @O0O0D0O0O00O0O0O000O0O0O000000)O
'y’ | 000 (PythonDOODOOO0O repr() 00D0D0DDO)O 5)
's’ | 000 (PythonO0OOO0DDODO str() D0O0O0DO0O)D (6)
r¢r | 0000000000000 O0O0DO0OO0 s 000000
0o
1. 00000000000000000000000000 (07/)0000000000000000
0000000000000000000
2.00000000000000000000000000000D0000000000000000
0000 rox’ 000 'ox/ (000000000 'x’ 0'x' 0000000)00000000
3.00000000000000000000O000O00000000O0O00OO00OO0O00OOO00
goooooo
00000000000000000000000000 6000
4 0000000000000000O00O0000D000DOO00O0O000OO00O00DO0OO0OOO
goo
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OooooOoO0o0ooDobo0ooooooooDoO0oooDbooOooennd

5.sr 000 Python200O000OODOODO
uboooboooobooboooooo

6. 00000000O0O000O00O0 unicode0OOO0OO0O0O0O00O0DO0O0O0O0DO unicodeOOOOO0O
oooooboobooooobooooboog

7. See PEP 237.

Python OO OO0OOODOO0OD0OO0O0D0O0O0DOOO ssOOD0O00ODON\N0 ODO0O0OOOOODOODO
gbooooon

O0000DODoOO0o0O0oO00oooDooo so000oooooDobO;0DO00 1es0000000O0 s£0D0
0000 sg000000000°00000000000000000

ubooobOoboooobOoboonD string0 00 re.0000000O0O0OO

5.6.3 XRange U

xrange DO UOO0O0O0O0O0OO0O0OOOO0DOOO0OO0OOO0OO000000000 xrangeO00oanon
xrange OO0 0OO00O0OD0O0OO0D0OO0OO0OO0O0OO0OOOOOOODOOOOOODOOODOOODOOODObOOnOn
gboooOobooooboboobooboooboobooboo

XRange OO0 O0O0O00O00OO0OO0O0O0OO0OOCODOOO0DOOO0OOOOOOOOOOO0O0DO 1en()0OOOOO
ooooogooooo

564 00000000000

oboooooboobooboooooboboobooooboboooooooOooboboooobOOobooon
gooooboo@Woooboooob)oooooboboboobooooboooobobooboooOoDbo
uobooboboooooooboooboob:obooooo0oooobooobooboboooooobooooDn
gobooboobooobooooobooobooooooobooboooboooooooo@obooxbo
ooooooooooon):

S000000000000000000000000000000000000000000000000000000000
goooooooooooooooooooobooDOODOOOOOOOO0O0000000000000000000000O000O0
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oo oo oo

s[i] = x sO000 sOxO0D0OOD00OOO

s[i:3] =t sO0i00,;000000000000000 ¢«00O
oooooooo

del s[i:7] s[i:j] = [1 00000

s[i:J:k] =t sli:j:kx] 0000 +ODOOO0OOO (D)

del s[i:7j:k] 00000 s(i::k] O00000O00O0OOO

s.append (x) s[len(s):len(s)] = [x] 00000 2)

s.extend (x) s[len(s):len(s)] = x0O00O0OO0O 3)

s.count (x) s[i] == x000;/00000000O

s.index (x[, 1i[, 3J11]) s[k] == x0O00 1 <=k < jOOOOO0O kO @
ooood

s.insert (i, x) i >= 00000 s[i:1] = [x1 00000 (@)

s.pop([il) x = s[i1]; del s[i]; return xOOOOO (6)

s.remove (x) del s[s.index(x)] 00000 @

s.reverse () sdooooooooog @)

s.sort ([cmp[, keyl, sdoooooooog ), (8), (9),

reversell]) (10)

Notes:

1

2.

.tdbdbooobooboooooobooooboboon

o00d python COOODOOODOOODOOOOODOOOOOODOOOOODOOODOOOOODOO
O00000000000 Python1 4000000 Python2.00000000000000O0O0ODOO
googno

xO0obooboooboo@oobooboooooboo)yoboooo

x0sO00000000D0000 valueErrorJ00oo0oooooooooooobooboOoOoOO
U0bO00b00D0 index() OOO0O0OO0OOO0OOOO0ODODOOODOOODOOODOOODOOODOOODOO
oboobooboobooboooooobooboooboooooooooooooboOooboonn
ob0oO0o0O0o0OOobO0ooooooo23000:0000 index() OO0O0O0OO0O0O0O0OO0OOOOOO
gooobooboooooboboboooooboo

.insert () U000O0O0O0OOOO0OOOOOOCOOOOOOOODOODOOOOOOCOOOOOOOO

oboobooooooooboobooboobooobooooobooooOooooobooboobooooboooo
gooooobooobob 23000:00000000000 o000O00DODOODOO

.pop() DO0O00ODOODOODOODOODODOODODOODODODODODODOOOOOOOOOOG:O0OO0

U-100000000000000b00000ob00b0ocooaooo

.sort () OO0 reverse() DOUODOOO0DOOODOOODODOODDOOODOOOODOODO

ooboobooobooboooooooboboobooobooboboooooooooobooooboOonn
obooobOoooobooboboooooboooogon

.sort () UODOODOOOOOODOOODOODOODODOOOOODOOn

emp 0 20000 (listitems) 00000000000 DO0OOD0ODOOOOODOOOOOOOODO 20
00dooooOoO0o000o0oob0bbb00o00oooDob0000o00UDO0Od cmp=lambda
x,y: cmp(x.lower (), y.lower()) UUOOODOOOO NoneOOO
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keyl 10000000C0OO0OO0O0ODOOOOOODOOODOOOOODOOOODOOOODOOOOD
O0000000 key=str.lowerJOOOO0O0OO None OO

reverse 1000000 TrueOODOOOODDOODOOODDOODOOODOOODOOOODOODO
ooooboooboog

O0000 kyOOO reverse 00000000000 emp 00000000000 O0DOOODODOO
OO0 keyOOO reverse 00D 000000 0ODO0O0O0O0ODO0O0OD0 emp000000D0O0O0OO0ODOO
0000000000000 DbOO0O0O0O0ODO0bDO0b0 23000:NoneDOOOOO ecmp OO0
000000000 b0O0O0bO0O0b00O0.00o0bOo24000:key00O0 reverse000OOOO
uo.

9. Python23 000 sort () 00DODOOO0O0O0DOODOOO0O0O0DOOO0OO0O0OO0OOOODOOOOO
oboobooooboobooboooobooooboobooboob0 —0OO0obOo0oOooOooDo
gooobobooobobooooboooooboobooobooboboobooooboooon

10. CPython implementationdetail: 0 0 0000000000000 0D0OO0OOOOOODOOOODO0O
0000000000000 0000 Python23 000 COUOOOOOOOOOOOOODOOOO
0000000000 DO000C0D0O0DO000O0DO0b00O0D0d valueErrorgooooooQ

57 setU 0 000 — set, frozenset

set O O0O0D0O00O0DOO0O0OODOO0O hashable( D DODOODOO0)ODOOODODOOODODOOOOOOOO
0000000000000 0000000O00O00000DO0D000DO0bOO0OOoDO0o0o00bOOooOooOon
000000000000 00000000@ODO0000D000bO0OD0O0DO0DO0000000 dict, 1ist,
tuple,0000O0O0OOODO collectionsO0OOO0OO)OODODDODO 24000.0000000000
O0setsd x in set,len(set) U000 for x in set 0000000000 O0O0O0OOOOOOO
O000OO0Osets 00 0000D0(@MOO0)ODODOODOODOOOODOOOOOO setsOO0O0O0O0O0DOO0O
0000000 DOO00DbO0o0obOOoDOoOooooooooboOoooa

set OO0 frozenset 00002000000 set000000O0 set 000000 — add() O
remove () DOO0OO0OOO0OO0O0O0ODOOOCOODOOOOOOOOOOODOOOOOOOODOOOOOODOO
gboboooogbset00000000C0O0DOO0ODOO0O0DOOfrozenset JOOO0OOOOOOOOOO
U000 —0O00obOoobO0obooobOobobooboboooboobO0oooobooboobonogset0onO
oooooooboooooo

gbooobOoooooobooooboooon:

class set ( [iterable] )

class frozenset ([iterable])

iterable 0000000000000 set00O00 frozenset 000000000000 setO0O0O0O00OO
000000000000 00000Osetd set, 0000 setd frozenset OOOOOOOOOOO
000000000 dterable 0000 000000000000 set0 000000

set 000 frozenset OO0 O0OO0OOO0OOOOOOOOO:

len (s)
sets U0 0O000OO0O0OO

5.7. setJ 0000 — set, frozenset 49
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X in s
xO0sOOOO0OO0OOO0OOOOOO0OO0

X not in s
xO0sOOOO0OO0OO0OO0O00O0O00O0O0O0O00oOoa

isdisjoint (other)
setd other D0 000000000000 TreOOOD0O00Oset00O000OO0OOOOO
OO0000oo000o0ooooooooogogdoooo 26000.

issubset (other)
set <= other
set 00000000 other D00 OO0OO0O0OOOOOO

set < other
setd other D00 00000O000O000O0O0O0OOO0OOset <= other and set !=
other 0O OOOO

issuperset (other)
set >= other
other OO DO0OD0O0OO0 set0000O0OO0OODOOONO

set > other
set 0 other OO0 O00OOO0O0OO0O00O0O0OO0OO0OO0 set >= other and set
= other OO OOOO

union (other, ...)

set | other |
setdJ0 00 other DOOODDOOODDO set00000OD0OOO0ODOO26000:000
00o000o0DoDoooooooooooooooood

intersection (other,...)

set & other &
set0000other 0000000000000 set000000OD0OOODO 26000:
Jooobobobbooooooobobboooogooboooboo

difference (other,...)

set - other -
set 000000000000 other DODOODOODOODODOODOO setDO0D0ODODOOO
do00z22e6000:000000000000000O000DOO0DOOODOODOO

symmetric_difference (other)
set * other
set 0000 other D0 000000000 OODOOOOOOOO0O setODOOO0O0O

copy ()
sO000000000 set00O0O00OO0OO

Oo0O0o0oooOo0o0ooo o union (), intersection (), difference (),
symmetric_difference (), issubset (), issuperset () DOUOOOOOOOOO
goooboboooooobbboooobbbbooounbboooobbboouogoooo
set 00000000000 O0O0O00OO0O0O00000 set ("abce’) .intersection(’cbs’)
O00000D00O000OOset("abe’) & 'chs’ JO0OO0OO0DOOOOOOOOODOOOO
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set O frozenset UOOO0OO setd setD00D0O0OO0O0OO0OOO0O0DO setO00O0O0OO
Oset0000000O0O0O0OCOOOOOOOOOOO@OOOOODOOODOOODOOOOOn
gboo0)boobogseed 0000 set0D 000000000 DOO0ODOO0OOO0O0O setO O
UbdO0OsetOD000000ODOO0@OUDOOOOODOOOOOODOOOOOODOOO)O

set 000000000 frozenset 0O0OO0OO0O0O0O0O0OOOOODOOOOOOOOO
0000000000 dnDset(fabe’) == frozenset (abc’) O set ('abc’) in
set ([frozenset (‘abc’)]) 0 TrueOOOOOO

obooobooboobooboobooboobooboboobobobooooOoooboo(@ooooon
U0bO00bo0ooO0) 00000000 b0000O0Falsed 0000 @ a<b,a==b, 000
a>b00000Osetd _cmp___ () UODO0OD0OO0ODOOODOO

set 0 00000D0O0OO0 @OOODOO0DOO)OO00O0000O0O0114ist.sort() 000000
Ubsetddboooooboaobooabood

set 000000000D00000D0 hashable COO0O00D0)0000000DODO0OO

set OO0O0O000O frozenset O0O00OO00O0OO0OO0OOOOO0OOOOOOOOOO
gooooooooooooooooonobonon @ frozenset (Tab’) | set (Ybe’) O
frozenset DO O0O0OO0OOO0O0OO

0000000000000 set000000O0O0OO0OO0OO0O0OO0 frozensetOOOO
oooobooooooon :

update (other, ...)

set |= other |
OO0Oother OO0OODO0OO set00O0D0OOODOOODOORe6000:0000000
doodoooooooooooooa

intersection_update (other, ...)

set &= other &
O0setd OO0 other DOO0OOO0O0OODOOO setDO000O0OO0OOOOODOO 2.60
go:0boddodobbbbuoooooobbobooood

difference_update (other, ...)

set —-= other |
other 0 ODODO0ODDOO0OO0OOO set0000O0OD0OOOOOOOR6000:00000
gooooboboboooooooobooboog

symmetric_difference_update (other)
set “= other
gboooboooboobuoobobobobbooboob setdboon

add (elem)
OO0 elemO set00000O000O

remove (elem)
OO0 elemO set0 0000000000 elemd set0 0000000 KeyErrordOQd
ooogo

discard (elem)
OO0 elemO set0000O0O0OO0OOOOOODODOO

5.7. setJ 0000 — set, frozenset 51
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pop ()
U0b0000set0000000O0 set0 00000000 set0 000000 KeyError
ooooogo

clear ()
setJ 0000000000000

000000 update(), intersection_update (), difference_update (), OO0
symmetric_difference_update () OO0O0O0O0OO0O0OOO0OOOOOOOOOOOOOO
0000000ooobooo

__contains__ (), remove (),000 discard () OO0O0O00O00 elemO set 0000000
00000000 frozenset 00 000000000000 elemset0 00000000000
0000000000000 0000DO00D0DO00D0000DO0000000Od0elemsetO
0oooooboooboooooooo

Ode:

OO00O0Osee0D00OO00 setsO0000000000 setd0O0O0

58 0000

0000 (mapping) 0000000 hashable OO OOD0DO)ODDODOUOODDODOODOODOOODDOOODOO
000000000000 0000000D0000000O00000000000000000 (dictionary)
00000 (ooooboooobobo0oooonbod 1ist,set, 000 tupledO collections
ooooooooooo)yo

Uoooooo oD boooboobbob0o0ob0g (ashableyDODODODDOOOOOOODOOODOODOO
gbooob@ooobooboobooboboooboobooobonbo)yoboooobooooboooobo
obooboooOoobooobOooooboooboooocob:000b000O00b000obO0oooboOooo oo
Oi01.o0000)0Db0000O0O0OO0ODOOO0ODOOOO0ODOOODOOODOODOOODODO@ObuOOODO
gbooooobobobooooooooobobobobobobobooooboooboboboboon
gboboobobooooobooooobooboooooboo)o

0000 key: wvalueOOOOOOOOOOOOOODOOOOOOOOOOCOOOOOOOOOCOOOO
oo :{"jack’: 4098, ’'sjoerd’: 4127}y0000 {4098: ’Jjack’, 4127: 'sjoerd’}
gboboobOd dictO000O0OOoboOoooobOoOooog

class dict ( [arg] )

000000oooooooooDooo0oooo0000ooooDooODoOooooooDoooOoOoOn
go000DOo0O00U00oDOoO0OOO0o0U00DOCOO0DODODOOO000U00D eg0O0ODOOOOOO
0000d0o0ooooooooooo0o0ooooooooo0ooooooooooooooooo
O0000o0Dooooo0oo0O0oooooooo0ooooooo0oooooooooOoooon
0000000000000 ooooo0o0oOo00o0ooo0ooooooDoOoooooDoOoo
0o000oooOo0oooo0oooodoooooooDooDoO0oUOooDoOogooDooOoOoDoOn
O00000ooDooDO0oDOo0o000ooooo0oooooooooooooDoooogo
0000000 00DoO000DooOo000Doo0o0DoOoOOooooOoOOo

uobooboobooboooooooboooboooboobooboooooobooobooooooonn
ooboooboobooboooobooobOoobooboooooooooooOooboooonn

52 Os50 00000



The Python Library Reference, 0 0 0 0 2.6ja2

oboooboooooooonog {("ene": 2, "two": 3}00000000000000OC
ooo:

edict (one=2, two=3)

edict ({’one’: 2, "two': 31
edict (zip(('one’, ’"two’), (2, 3)))
edict ([["two’, 3], ['one’, 2]11])

obooooOono pythonODOOOOOOOODOODOOOOOOOOODOODO ;0000000000
oobooboobooooooooboboobooboboboooboobOo23p00b:000D00bD0ObO
oboobooobooobooobooooboooooboooboobooboooobobo@Wooooo
obooobobooobooboooobooboooooan):

len (d)
0D0400000000000000

d[key]
d000 keyDOOOOOOO0O0O00 keyOOOOOOOOOKeyError 000000000
Ooo25000.

d[key] = value
dlkey] OvalueOO0OQOOO0O

del dlkey]
dO00Odlkeyl] OODODOODODO keyOODODOODOODOKeyErrordO0oOOoOooOnO

key in d
d00D0kyO00000D000 TrwveOOODOODODOOO0 OO0O0O0O FalseODDOOODOO
gooooz22000.

key not in d
not key in dO0D0OOOOOOOO0O0O 22000.

iter (d)
0040000000000 000000000000000 iterkeys () ODOOOOODOOO
ooooooo

clear ()
O000OO00O000O0o0ooon

copy ()
oo0oooooooooooo

fromkeys(seq[, value])
seqUO00000wwe O00O0O0OOOODODODODOOOOOOOOO

fromkeys () OO0OO0OO0O00O0O0O0O0O0O0O0OCOO0O0O valueOOOOODOODO None OOO
ooooo23000.

get (key[, default])
OO0 keyOOOODODOODO keyOOOOOOOOOD0OODOODOOOO defaulr 000000
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default 00 0000000000000 O0ODOO NoneOOOODOODOOOODOOOOD
O KeyError OOOOOOOOOOOOOO

has_key (key)
000 keyODODODOODOOODOOOO has_key () O key in dOODOOODOOO

items ()
0oooood (key, value) DODOOOOOOOOOOOO

CPython implementation detail: 0 0 000000000000 0OO0OOCOO0ODOOOOOOOODO
OOO0Python OO OODOODOODODODOODODOOOOODOOODODOOODOOO

00dd items(),keys(),values(),iteritems(),iterkeys () OO0 itervalues ()
0000000000000 0000000DO0000000DO0000000000d (value,
key) OO0 zip() OO0 pairs = zip(d.values (), d.keys()) 0OO0OO0OOOO
000000000000 iterkeys() OO0 itervalues () OOOODOOOOOOOO

0 : pairs = zip(d.itervalues (), d.iterkeys()) U pairsd 000000000
pairs = [(v, k) for (k, v) in d.iteritems ()] 00O0OOOO
iteritems ()

o0 (key, value) DOUODOOO0OO0DOO0OO0OO0O0OOdict.items () U NoteODODOODOO

iteritems () OO0 0OOOO000O0OOO0O0O0OOO000O00ORuntimeError00oooon
Ofdo0o0oo0oooooooooooboooooobooonoon 22000.

iterkeys ()
O0000000000000000 dict.items () O NoteOOOOOOO

iterkeys () UUOOUOOO0OOOO0OO0O00O0DOOO0O00O0O0RuntimeErroxr0do0oaonogn
oooooobooooboboooobooboboobooo22000.

itervalues ()
O000000000000000040 dict.items() O NoteOOOOOOO

itervalues () DO00OO0O0OO0O0O0O0O00O0O00O0O0O00OO0ORuntimeError 0000000
0000000000 00000000000O00000000 22000.

keys ()
Joooobbbbo0oooobobbion dict.items () O NoteOOOOOODO

pop ( key[, default] )
OO0 keyOODOODOODODODOOODOODOODOOOODOODODODOOODOOOODOO default
000000 defaul: 000000000 keyJOODODOOOOOO KeyError 0000
ooooooo23000.

popitem ()
gdgd (key, value) UOOOODOOOOOOODODODOO

setU0000000O00O0DOO00ODO0O00D0O popitem() DOOOOOOOO0OOOOOOODO
0000000000000 00O0Opopitem() OO00000 KeyErroxOOOOOOO

setdefault (key[, default])
O0D0 keyJOOOOOOODOOOOOOOOOOOOOOOOODOOOO defaulr O0O0O key
OO0000 defaul: OO0 000defaul: OO0 00000 NoneO OO
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update([other])
000000 other 00000000000 O00O0O0D0ODOOOO0OO0OOOODODOO0O None
ogo

update () DOO0DOO0OO0O0OO0OO0OO0OOOOOODOOO0O0OO0OO0O0O @OOOO0OO0O0O00
02000000)000000D0000000O0000O000ODOOO0OOODODODOOO
000000000000 :d.update(red=1, blue=2) 00000 24000:00000
gboobodboboboboboobobobooboboboobobobooboban

values ()
O00000000000000000 dict.items() O NoteOOOODOOO

59 0000000000

J0d0d0oooogog O cCclU stdio000O0DO0OO0OODDODDODDODODODDODOOOOOOOOONO open() O
00000000000 bbo000o00o0dOonn os.popen () O os.fdopen (), 000000
0000 makefile() U0O0OOOODDOOO0ODO0ODODODOOODDOOOODOODDODOODDOOODDOO
000000 tempfile000O0O0O0ODO0DOO0ODODOOO0OODOO0ODODDOOODODDODODOOODOOOOOO
0o0o0odoon shutilOOOOO0OOOOOO0O

O000000rooDO00000OD000b00D cErroxr0000O00DOODOOOO0ODO seek()
bobooooooboboobooboboooooobooboobooooobOobOobooooobOoboon
oboooOobooooobobooooobooooobooboooobobooog

googobooobooobooobgoon:

file.close()
Jddddooooooboooboobobboooooooooooooobobooooooooooo
00000000000 oooboooo0oboooooOogn valueError oo og
close () UO00ODOOOOO0ODODDOODOOOOOO

Python2500 withOOOOOOOOOOOODOOOOO0OOOOOOOOOODOOOOOOOOO
ooo0oboOo f0withODOOOOODOOOODODOOOOOO

from _ future  import with_statement # UL Python 2.6 DUOOOOMN

with open("hello.txt") as f:
for line in f:
print line

O0ooooDooOo pythonOO0O0O00DODOOO0ODOOOODOOOODOOOODODOOOO

f = open("hello.txt")
try:
for line in f:
print line
finally:
f.close()

OO00: 000 Python “D000000 withOOOOODOOODODOOOOODOODOODOO
gbogbogooobooboobooboobobboboobooboobobooboobOoobo
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000000oo0o0oo0oobb0b0O0d contextlibOOO contextlib.closing () ODOOOO0O
oo0oooon

file.flush{()

stdiol fflush() OO0OO0OOO0OO0OO0OO0ODOOOO0OOOODOOOOODOOOOOODOOOOOODOO
obooobOoboooboobooooonoa

O0d0O: flush () OOODODOOO0OODODOOO0OODODOOOOOODODOOOOOODOOOOOO
000000000 flush() OOO os.fsync () DOOOOOOO

file.fileno ()

ooooooobOoboooboooobooborvooboooooboooOoobooobono «“0o00
oo0o00»00000000000000D000D0 fent1 000000 os.read() ODODOODOO
boooboooobooboooobooooboobooobooboooooboooo

oobO: J00O00obO0oo0obo0oobOooobOooboo0ooobooooooboobooboboooon
oooobooooooogooD o

file.isatty ()

Udob0w(@OOOOO)ODO0O0DOO0O0DO0O000000 Trued0O00O0O0O0O00O0DO0O False
oooooo

gbd: gogboboobooboboobobobobobooboobobobooobobobo
ooooboooooogono o

file.next ()

0000000000000 0bD0oD00b0b0o0bUobogbiter(f)y 0 (FODODOODODOO
O0)fO0OD0D0O0O0OforO0O0 (OODO for line in f: print line)0O0OD0OOOO0O
O000000000D0000D00 next () OOODODOODOOOODOODDODDODOODOODOOO
Jo0oooboboboooooooobbo0ooooobobOoOo00oo0oooobOD EoFO0oooon
O stopliteration0 00000 (DODOOOODODODOOODOOO0O0OO0OO0OO0OOOOOOOOOOO
O00)OOOOODOODODOOOO for 000 (OODDOODOODO)ODDODOODOODODOO
O00Onext () J0ODODOODOODOODOODOODOOOODOOODOOODOODOOODOODOODOOOO
O0(readline () OOOO0)OOODOO0ODODOO next () OOOODDOOOOOODODOOOO
00000000 seek() OO0DOO0O00O0OO0OO0O0OOOOOODOOOOODOOOOOOOOOOOO
00o0D0OO0D0DDoOoD23000.

file. read([size])

OO0 size 0000000000 O00O0O0OD (size00000D0OO0ODODO EOFOODOOOODOOO
O00D000D0000)0 size0000000DOO0OOO0OOCOOO EOCFOOOOOOODOOOO
gobooobooboobooobobooobooboboobooooobooobooOooobobn EOF
ooboobooobobooooboobooo@obooobooboo0obObooboOO ECFOO0O0D0OO
oo0o0ooboOobooobooboobooboobbooD)obooooooog size000OO0O0OoODOO
obooooooobooooboobob cUb fread() 0 1O00000O00O0O0OO0DOODOOOO
OO0ooooboooooooObObO000O000 size0 0000000000 OO0OCOOCOOOOO
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gbooboooobooboooobOoboooobobooonoo

Ob00: O0000DO000000 CcObb fread() UOOOOODOOOODOOO EOFOODOO
gooobooboooboobobobooooboooooo

file.readline([size])
000000000000 bO0oO00OO0oo0o0bOO0oDODO0oDo0o00obOO0oDo0obOOooDOobDOooDoOooDa
000000000000000000000000000MM°00 size000000000O00
00000 @obobooooO)H)DhooooOoOoooOooDhOooOooDoOoooooooOoOoooo
0000000000000 000O000O0000 EOFOOD0O0OOO0OO DoOOooOo

O00: stdiol fgets () UOOOOODOOOOOO ('\o)OOoooOoooOOoOoooOoOOoOOO
ooooobooogoo

file.readlines ([sizehint])
readline () 00 O0D0OOD0OODOODOOODOODOOEOFOOOODOODOOODOODOODOODOOOO
00000 sizehim OODOOOOOOOEOFOODOOODOODOOODODOODOODOOO sizehint O
00000000 @o00bo0o00ooo00oo00oO0)0D0000oO00ooOoO0O0ooOoO0o0oon
000000DOO0OD00DO0D000000 sizehimDOODOOODODOOODODOODODOODOO
oooooooooooao

file.xreadlines ()
0000000 iter(f) O0O0O00O0O0OOOO0OOOO21000.0000023000:0
000 for line in fileOOOOOOOODO

file.seek (Oﬁset[, whence])
stdiol fseek () D0 OOOOOOOOOOOOOODOOOOOwhenceDO0DOOOOOOOOO
0000 os.SEEK_SETUOODO 0(ODOOO0)DODO;00000000 os.SEEK_CURDOOO
O1(@D0O00000000D0O000D seekd0)000 os.SEEK_ ENDOOODO 2(@ODOOOO
0000000 seek00)OOODOOOODODOOODO

0000 f£f.seek (2, os.SEEK_CUR) OO0 2000000f.seek (-3, os.SEEK_END) OO
O0030000000000

Oboooooooo @@oo rar 00D ra+)yQooooogooooOoOoOODOOODOO0O seek ()
ooboooboobooboboooboobobOooooooooobooooooboboon (rar)oo
oobooo0oooboooobooboooboooboobooooooboooooooono (rat+)0ooo
oboboobooobOoboobobooboobooooboobD ('prOD0HODOO0OO0O tel1 () O
uoboobboooooooboooboooobobooboooooooboooboooboOooboonn
goo

U0000O0b000b00b0Ob0seekODO0O0O0ODOOOOOOODOOOODOODO

file.tell()
stdio U ftell() OOOOODOOO0OOODOOOOOOODOO

‘000000000000000000 EOFO0000000000000000000000000000000000000
goooooooo(@ooooooonyo(@OoOoooOoOoooOo0oooOo0oOooOoOoO0oOoO0O0OooOoOoO0oO0oOo00o0oO0O00on
go0)oooooooooooo
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O0O0: Windows OO O (fgets () OO00)Unix-OOODOOO0ODOOO0D0OO0D0DOO tell()
ooboooooboooobobooooooooobooooboooboooOobo0og (b)Y oOo
oooobooogo

file.truncate ( [size] )

CO00o0000bO0O00b0boc000ooo0o0dn size0000O0O00O0OO0ODOO@OO)0O0OO
ooboobooooobooboobooobooobooobobooooobooobobooboboooboooDn
oooobooooboooboobobooboooboboobooooogboooboobDOoOoDbOoOoDO
oboooobooboooobooboboooboooobooobo:-00000bo0obOoOooboOoDbn
oobooboooobOooboobooboobooooobooobooooboooboo0oooooonn
U00o0bo0oo0o0ooD0obooboOoDo0ob0O0On: Windows, DO 0O Unix 00O

file.write (str)

oobOo0obooooobobooboooOboOoboob0oobO0ooboo0o0oOo0n0o0n0n flush() OO
U close()DOOOOOOOODOOOOOODOOODOOODOOOOOOOOOOODOOODOO

file.writelines (sequence)

Jooooooooobbobbbobbbbbb b0 ooooooobobbboboo
Jdo0oooooooobooooobooooboooobooob oo oboDooobOboOoon
OO0 @UO0000 readlines () DO0O0OO0O0OO00OO0O0OO0O0OO;;writelines () UOOODOODO
goooooo)

Ub0o00o0oooooo0ooboo0OobOobOobOOoDb0o00b0b00n file.readline() OOOOOO
UO00000 readline () U0OO0OD0OO0DOOO0ODOODODOODOODOOO

oooooooboooooobbooobooobooboooobooooooooboooobooobooooono
oboobOoboooobooooooboooooboboooboobobooooboOobooooobooonoo

file.closed

tdoodbooooooooooooooooooboooboboboooooobobo0odd; closel()
oboobooooboobooooobooooobooooboOoboooooboooooOoon

file.encoding

O0000DO0D0O0000000000DO0D00D Unicode UDO0OO0OO00OO0OODODODOO
Unicode 00000000 DO0OOOO0OODODODOOOODODOOOOODDOOODOOOODOOOO
oboooboooobOobooobOooooobooboooooboobooobooooboobo @ooonn
oooooboooooboooboobooooobooooboooo)boboobooDoboboOooDOoDo
obooobobooooboooooobooobooobooboobboOobnbd NoneOOOOO
OOO000D0O00O0D0D UnicodeOOOOO00O0DOOOOOOOOODDOODOOODOOOOOOO
oooooboooogo23000.

file.errors

O000D0D0000DO0O000D0 UnicodeOOODOOOOOOODOOOO26000.

file.mode

O0000rro0ooooooo00ooooddd open() 000000000000000O0 mode
oobooboooobooooooooooooboooooobooobooobo0oobooboonn
oooooo

file.name

Ub0o000o0o0o0oion open() DOOOODOODOOODOOOODOODOOODOODOOODOOO
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oobooboooobooobooboooboobooooboobooo <...>00000000D00D0O0
obooobOobooobooboboooboobooooboboooobooboooobooobon

file.newlines
Python OO OOUOOOOO --with-universal-newlinesOOOOO0O configure D0 O0O0O0O
oco@oooo)oooooooooooooooooobooooboOooooooDooboOooo
goooooooOoooOooooOooo0ooOoo0oOooOOooOo0o0oOoooOOoooOOoOoDbOUoDOoO
OoOo0ooooOo0o '\, ’\n’,'\r\n’,None (O OOODOOO00O00O0OO0DOO))YWODODOOO
ocooooooooobooobooooooooo0oooooo0oooOooDOoOoDOoOOoDOoOoDOoO
goooooooooooooooboo0ogooooooobooooooooooooboDoboboOoOoo
None U 000

file.softspace
print 00000 0O0ODO0O0ODOO0ODOO0ODOO0OOO0OODO0OODOODODOODODOCDbDODObDOn
gobodboboubobioooboboooodboboobobobuobobboUubO softspace
oo00oooO0oO0o0ob0oob0obo0oooO0b0obO0o0oo0bD0bOo0o0oOooDUObOo0n Python OO
oooobobooobooboboobooboboob(@uoobobooboobobooobo
000b00b0ob0ob0obOoboboycOUoUbUbU0obUObbDUObD0Ob0O0OO softspaceddngd
gogoooobboooda

U0b0: 00000 print 0000000000000 0DO00print000000O00C0O00O0DO0O
obooobOoboooboobooooonoa

510 0000000000 0OD

obooooO2s5000. PythonO withOOOOOOOOOOODOOOOODOODOOOOOOODOODOO
gooooooboboboooooobooooooooboooboooobobobobooboobOobDobo
uboboobobooboobooooboobooooboboooobooooboOobooooboon

O0O000O0O0000000 (context management protoco) 100D O0000OOOOOOOOOOOOOO
cooooo0o0o0ooOo0oUooDoOo0ooooOooooooooDo

contextmanager.__enter_ ()
0do0bo0o0obobooooboooooboooDbooobobo0ooboDbooobObOoooboOon
goooboooooobobboooodoobb b oo odn with OO asOOdd
goooooood

oobooboobooobooboooooobOoooooobooooooooboOoobbooobo0oonn
Ubdbd __enter_ () 0O0OO00O0O00O00DO0 open() O withOOOUOOOOOOOOODOO
gbooooooon

oboooooobooboo0ooboo0o0ooo0o0ob0ob000d decimal.localcontext () OO
obooobOoboooobooboooboobooboobO ioobooooobooooboooobOooDn
oooooooobobobobobobooboooooDobOoD,withOOODODODODOOOO
oooooooooboboooooboooooooooooogoo

contextmanager.__exit__ (exc_type, exc_val, exc_tb)
J0ddd0d0ooooDoooO0(@ooboooOooo0oo0o000)0000000oooooon
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UobooboddwithdOOoOooOOoooooooooobooooooooooooboooobooono
ob00oobO0bo0o0obOobob0o0oobo00oobO0b0o0n NoneO OO

ooboooboooobooboooboo0 withODOOOOOODODOOD withDOOODOOODOO
oboooobooboobobooooooboobooboobooobOOooboOobooooboOooonn
ob0o0obO0bO00b00d withOOOOOOOOOOOOOOOoOooooOobooooooo

gbobooooooboboboooooboboboooobobobbooobooobobobo
uobooobooboobbooboboooooobooobooobooobooooboobobooboonn
(contextlib.nested 0000)0000000000O00__exit_ () O00O00O0O0OO0O0O
uboobouodgbooobooobooboobod

PythonO0 DO OOOOO0ODOOOOO0DODOOOOO0OODOOOOOOOOOOOOOOOOODOOOOOD
obdoooobooobooboooobo ocoboobooboobooooOoobooOobooob0oooooDo
gbobobooooobooboobobooboooooboobOobobooboobobo0obobobOooOooDon
00000 contextlibUOODOOOOODOODOOO

Python 0000 OO 0O (generator) d contextlib.contextmanager 0O OO0 (decorator) D00 O
J00doooobOo0000o0ooobobOb0o0obobbO000dOdOd contextlib.contextmanager 000
00oooDooobOoo0oobooooboooooobDo0o0ooobo0noDOg __enter_ () OO0O
_exit__ () 0O0ODO0ODODOOODOOODOOODOOOOOOOOODOOODOO

000000000000 Python/CAPIOOO PythonOOOOOOODOOOODOOOODOOOOOODOO
gbooobooooboobooboobooooboboooboooboobobooDoOoboOooboOoO0n Python
ubobooboobooobooboobooooobooboboooboobobooboobobooooboOoboOooo
uboboobOoboooooboooobobooobooboooobon

511 J0DOooono

gboobooobooooooooooooobobobobooboboooooooooooboOooboOo 10002
oooobooooboobooog

5111 00000

gdoooobooooobobooooooboooobb0f:moname 000000 mOOOO000O0O0O name
UmdbdbOoOobOuoobobbooboobobooboobobboogbobooboobobooban
O0@Emport OO0 ODOO0O0OOODOODOODOODOOODOOOODOOOO; import fool fooOO
oo0o00o00oboo0o0o0OoOo0o0ooOooobO0o0DObO00oO00DbD0o0oDD feebOOODOO@ONO)
obooooOoobobooboooogon)

gbooboobooboobobo0obon _diet__DOO00bOO0OO0ODOODOODDODOODOODOODOODO
boboobooboooobooboooooboooboooooooooooOon _diet__OOODOO
obOo0o0o0o0o00000 (m.__dict__['a’] = 10000 m.a0 10000000000000O
m.__dict__ = {(}00000000000)0 __dict__ 00000000 OOODOOOOOO

0000000000000 00000000 <module ’sys’ (built-in)>0000000000O
0000D00D00D0O00000O<module 'os’ from ’/usr/local/lib/pythonX.Y/os.pyc’>
goooooo
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5112 00000000DOO0O0OO0OO

OO0000000 objects 000 classODODOOOOO

5113 00O

Jooooobobobobboooooooooobbobobobobbob0ooooooooooboooooga
0O000000: func (argument—-1ist)

gbobooooboooboooobo2000:000000000000OO0OOODODOOOOOOOOOO
goooooo)ooooboobooooboooooOoobobooobOoboooobooooo

0000 funcion OO DO OODOO

5114 0000

oboobooobooobooboooboboobobooobboobooboooboobObooobOo0oDb: @oboo
append () UO0OD0)OODODODOOOOOOOOOOOOOOOOODODODODDODOOOOOOOODOO
gbobooboobooooboboooooboooo

00o00ooooobobooooboooo20000000000000000D000 :m.im_self00
0ooo0oooooooooodOm.in_funcO0O00O0O0O0OD0O0OO0OOO0OODOOOO m(arg-1, arg-2,

., arg-n) DO00O0O0O0O0 m.im_func(m.im_self, arg-1, arg-2, ..., arg-n) 0000
oooooooobog

gbbooboboobbooboobbooboobooboobooboobbobbobbobboboban
gboogoooobooboobo0o bbb ooboo bobobooobobboboboobooboon
U0 im self 000 NoneUOOOOODOOOOOOO self00000O000O0OO0OOODOOOO
Ub00oobOo0o0O0bO0o0obO0000n self0000obO0oooobOoooo@ubon0)oooobn
ugboobodabubdobodibod TypeErrord0ogonogog

goboobooboobobooboobooboobbooboobboooboobbobLbOon
O0o00o0b0obOOoboOo0o0onOg (meth.im_func)UO00O0O0OOO0OOO0O0OOOOOOOOOODODOO
gooooooooobooooobbooooobbdoooobbuogd TypeError
oo oo oo boooooo:
class C:

def method(self):

pass

c =CQ0
c.method.im_func.whoami = 'my name is c’

0000 npesO0OODDOD00
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5115 000000000

oobooobobooOoobboooooooD sobooboobooo»python 00O OO0DOOOODOOODOO
bobooooboboooooboobobooooboobooboooboooboobobobooOooobOoboOoobo
Ub0oo0O0b0O0o0o0O0obbO0o0o0OOobob0oboob0b00nng compile() DO00OD0OOO0O0ODOODOO
Ubodl func_codeODUOUOOOUOOUOOOOOOOO0ODO codeOOOOOO

0000000000 execOOOOOOOO eval () O (@OOOOoooOooooooOo)boooon
gbooobOobooooobooooboooon

0000 npes00O0D0O000

516 0000000

obooboooO0oooobooboobooobo0oobooooboobO0ob00oonO type() ODODOO
gboboboooboboboboobdgboboboooboobobolb typesobooooon
gbooobooobooo

00 <type 'int/>000000000000

S5.11.7 00D OOOO
bobooouoboboooooobobooooooboboobooooboboooooobOobooo
gbboobOobooboobooboobOdb0odNene(@booo)boooobOoOoOoOO

None U U DOUOODOOOO

5118 00000OOOOOO
0000000000000 0D0O00000000000 licings000O0O0OO)DOOOODOODOOD
obooobOobOooooboboboobOobooooob0ob0oobOobO eEllipsis(0O00OO0O0)0O0O0O0

Ellipsis 000000000

5119 0000

0D0000000000000000 FalseOOO True 0000000000000 O00O00O000
0D(@OO000000000000000)00000000000@O0000000000000000
0D00)000000000000000 10000000000000000000000000000
0D0000000 bool () 000000000 ODODOOODOOOODO (MODODOOOOOOOO
0o00)0

Ub0000000 FalseOOO TrueQOOOOOOOO
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51110 00000000

gboboooboboooobobobobooboboboooboobobonDoobobd wpesO
goooog

512 00000

obooooobooboboooooboboooooobOoboooooooOoobobooooooboOoDboDn
goo:

object.__dict_
oo (@oooooo)booobooooooooo oo oooLOoooooooa
ogooog

object._ _methods_
00000200 0:00000000000000000000000000O0O000 dir() O
O00o0ooooooooooooooooooon

object._ members_
Oo00002000:00000000000000000000000000O0O000 dir() O
O00o0ooooooooooooooooooon

instance.__class

Oodo0oooobooooooooooooa
class._ bases_
O00o00O00000o00oO000obo00ooOo0oo0ooboo0oo0ono

__name_
gboooboooboobon

OO00000000D0D000 (mew-styleclass)y 0DO0O0O0O0D00OOO00OO

class._ _mro

ubogbuooboobgoboobobboobbooboobooo

class.mro ()
JjdddddddddddUUUoOoDU0UoOoOoooOoobobOboobooo
goooboooboooooobiooboooboobboobuoobonoobuooonod
_mro__ O0OO0O0OOOO

class.__subclasses_ ()
O00o00o0oo0oobooooooooboooooooooooooooob0oooooooooooon
godoooooooooooooooooonoooooooo

>>> int._ subclasses__ ()
[<type ’"bool’>]
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060

Juoood

UboboobDooobobuobo0bOobOobOl exceptions 00 00OOOODOOOO0O0OOODOOO
Ubobobooboobo0oobooooooonoOn exceptionsdO00O0OO0OO0OOOOOOOOOOOO
gooooooo

tryO0O0O0O0O except 000000000000 DOOODOOODOOOOODODODOODOOOOODOODO
gbooooobobobooooo@oooooboobobooooobooboobooooO)yoboboobo
gbooobOz20000000000000000O00O00O0O0O0DOO0O0O0O0OO0DOOOOOOO0

goooooobobobooooboooboboooooooobobooooooDobooooobOobDobo
000000000000 0000D000000000 “000 (associated value)’ 00 0O000O0O00ODO
gbooobobooobo@oboobooboooboooobooooboooo)ooooboooooDn
U0000 raise00200000000000000000000000 BaseExceptionOOOO
oooobOob0oooob0obbo0obDdbU args0dboooooogo

boooooobooboboooooboooobobobooboobooboboboooboooboooboboOoon
ooboooooooobobooooOo “coboboobobooboroboob0oobo0oobOoobo0oob0oonn
gooooooboboboboobooobobooooooooboooboooobobobobooboobOobDobo
gbooooobooog

obooooboobobooooobOobooooooooboboooooooboobooboobOOoDbOobn
U000 ExceptionUDO0OO0OOU0O00OO0O00O0O0O00ODOBaseException0UOOOO0OOOON
O000DDODO0O0O0ODO0O00000000Python00000000 tut-userexceptions 000 ODDOODOODO

oboboobOobooooobooboobooboooobobooooOobon

exception BaseException
go0ooOooo0oooOooOoooOooOooooOoOooOooOo0oooooOooOOoOooOooDboOooO
0000000 @O00000 Exception0OO0O0O00O0ODHOOOODOOOOOO str() O
unicode () 0O0OOO0OOOOOODOOOO0ODOOODOOOOODOOOODOOODOOOODODOD
000000000000 args000O00OO0OQOOOODO 25000.

exception Exception
00000000000 0o0O0oOo0ooo0oooooooooo0oooooooooooooo
0000000000000 000000O0000D000000000 25000: BaseException
Oooooooooooooon.
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exception StandardError
Stoplteration, SystemExit, KeyboardInterrupt, SystemkExit OO0O00OO00OO000O0OO
00000000000 StandardError 000 Exception00000O0O0O0O

exception ArithmeticError
000000000000 00000000o0b000n0 overflowError, ZeroDivisionError,
FloatingPointError 0O 0OOOOOOO

exception LookupError
oboodboooboobooboboobuooboobU0o0obOooboobUoOobDOooboDbDOoobo
IndexError 000 KeyError 0O O0OOO00OOO codecs.lookup () UOOOODOOOOOO
ooooooog

exception EnvironmentError

Python 00D O0OOOODOOODODOOODOOODO I0Error000 OSError 0000000000
000000 2000000000000000000010000000000000 errnoO
O0000o0O000ooO (@oooo00oDoo0oUuoooO) 2000000 strerrorddnd
O@OO000O0000O00DO0o0DO0o00DO0oOoD)hDOOU0DD0OO argsO0000OOODOODO
00000000 1.52000.EnvironmentError 00 30000000000000000
0020000000000000000000000003000000 filenameOOOOO
0000000000ooooDooo0o0o0000ooooDoD0d args000O0OO0OOOO0O
000000000 200000000200000000000000

O00003000000000000000 filenameOOO NoneOOOOOODOODOOO 2
0000 3000000000000000 errno000 strerrord00 NoneOOOOOOO
000o0dboboDD args00000O0DO0OOOOOODOODOOOOO0OODOODOOOOOOO

gboooboooboooboobooboo

exception AssertionError
assert 00 00D0O0OOODOODOODOO

exception AttributeError
00000 (attribute-references 10 0)0 0000000000000 0OOO@OODOOO0OOOOO
0000000000000 00000000000000 TypeError0000000O)O

exception EOFError
O0O0000 (dnput () 00D raw_input ())000D0D000OO0O0DDOOOOO0OOOO00OOOO
0000 EOFRHO0O00DO0DOODOO0ODODOOO (O0: file.read() OO0 file.readline()
0000000000000 00O0DO0O0 ECFO0DOO000Oonooboooooooo)o

exception FloatingPointError
000000000000 00000D0D0000000O0 pythonO0O0O0OODOOOODOODOO
000000000 Pythond ——with-fpectl JOODODOOOODOODOOODOOOODOODOOOO
pyconfig.hOOOOOOD0OO0O WANT_SIGFPE_HANDLEROODOOOODOOODOOOODOOODO
ooo

exception GeneratorExit
000000 (generator) O close () DODOD0DD0OO0DDO0ODOO0ODODODOOOOOOODOOO
0000000000000 StandardError D000 BaseExceptionODOOOOOOOOO0O
O0000025000.0000026000: BaseExceptiond000000O0ODOODOOODOO
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exception IOError
(print 0O00OO00O0O0O open() OODOODOOOOODOODOODOODOODODOOOOOO)VOODO
00000 “0c0000oD00DOoO0”0 “00bDfd00O00oDOoooOooOOor»DO0ooonUOO
Oo00o0oopooUooooooooogo

000000 EnvironmentError 00 000000000000 O0COOOOO0OCOODOODOAO
O00000D0 EnvironmentError U0 O0O00O0OD0OOODOODOOOODOODO 26000:
socket.error 00000000000 ODOO0OOCOOODOOOODOODOAO

exception ImportError
import 00000000000 ODOOOODOODOODOO from ... import 0000000
Oo00o0oooo0ooDooooooooooooOoooooo

exception IndexError
0000000 o0o0bOoobOooDoobOoooooDoobOooooooooooooo@oooaa
000000000000 oooooooooDo0ooooDooDooooO,D0Do0oooooa
00000000 TypeError d0odononO)d

exception KeyError
oo @oo)ooboobobooboobob0ooDboobobO0oo0DboUobDboobOooooo
oooooo

exception KeyboardInterrupt
0000000000 (@O0 control-cOOO Deleted D) ODODODOODOODOODODOO
go0obooO0oO0obOo0obO0b0o0obO0bO0oooO0obOb00ooO0bOoOobODOoOoDOO0O input ()
O raw_input () O0O00OO0OOO0OCOOODODOOOOOOODOODOOOOOODOODOOO
0000000 Exception000000O0O0ODOODOOOODOODOODODOODOODOOOODOOO
00000 BaseExceptionDODODOODDOOODOOOO 25000: BaseException D OO
oooooooooooo.

exception MemoryError
O000000oooooooooooooo@oooooo0oooooooooooO)0ooog
gooodgoooopoooooodoooooooUUoooDoUg @o)oooogogooooo
0000000000000 0DO0000D0O00000000 (COmalloc() O0O0)OOOooQ
00000000 00oDoo0oooOoO0oooDoooooDooooooooooooog,o00o
O000oooooooooooo0o00ooooooooDooooo0O0oooooooooDoOoOg
ooooooo

exception NameError
0d000d0o0o000o00od0ooo0ooU0oOo00oo0oooooooo00OoOoOoDoOono
0000000000000 oooooooooooooooogoo

exception Not ImplementedError
00000 runtimeError 00000000000 ODOODOOODOOOOODOODOOODOODOO
0000000 0U00ooo00oooo00ooo00oooo0oo0ooooooooooooDon
Ooooo 1.s52000.

exception OSError
000000 EnvironmentError OO0 O O0000000000O00O0OOOODODOOOOOOOO
0000000000 @O0O00000b0000DO000000000o0O0o00oDO0OO0O0O0)errno
O00 errno000000000O0O0ODOOOOSstrerrordd0d CO perror() DO0OOOOO
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gbooobooboooobobooooobooooboboooobooboboobOoboooobonbn
errno0000000000O000OO

O000oooOoo0obDOoobbo0oOobOn (ehdir() Dunlink () OO)ODOOOOODOOODO 3
O00O00 filename OOODOODOOO0OO0O0O0O0O0O000O0O0O00000O0O0O0O0O0O 1.52000.

exception OverflowError
0000000000000 0000000000000000000D00 long integer J 0 0O O
O000000000000000000000000 (longinteger 10000000 MemoryError
000000000000000)00000000000000000000 long integer 0 O O
godocooooobboboboboooooooooooooooooooooooooooo
gooooooood

exception ReferenceError
weakref.proxy () DO00OO0O00O0O0O0OOO0O (weak reference) 0000 O00O0OOOOOOONO
000000 D0O0Doo000oo0doooDo0o0o0D00ooDoD0o0oooooooooooooa
0000000000 weakref 00O00O0O00OO0OO0ODODOOOOOODODOOO 22000: 000
weakref.ReferenceError U0 OOOO0DOOOOOOO

exception RuntimeError
gooddooooooo0odoooooooodoUooooooodooDoOOooOUooOoOoOooogo
0o0o0ooooo0oooooOo(@ooooooooo0oooDooOoUooooDOooooDooOoo
O00000oooooooooooooooo)d

exception StopIteration
00000 (iterator)d next () 0000000000000 DOOO0OODOOOOOODOOOOO
000000000000 00000000000000D0000000 standardError 000
O Exception00000000D0O0OCOOODO22000.

exception SyntaxError
0000000000000 0D0DO0ODO0DO0ODbD0ODO0000 import 00 execOOOOODO
OO0 evel() O input () OO0O0OO0O0ODOODOODODOOOOOO @CDOOODOOOODO)OO
Ooooooogooo

oooooooooooOObOO000ooooooooooboooooDOOODbODODDbOOO0 filename,
lineno, offset, text UUOOUOOOOOO0OOOO0O0O0O0O0O0 stxr() DOOOOOOODOOO
goo

exception SystemError
0000000ooooooo0oO00oooooooooooooo0oooooooooooooo
O0000ooo000oooo0ooooooo0 (uopoooo0)oooooooooooooooo

PythonOOOOOOOOO PythonOOOOOOOOODOOOODOOOODOOOODOOODOOOODO
O0000 PythonOOODOOOOODOOODO (sys.version;PythonOOOOOOOOOOODOO
oooooboooooo)hoooooboooboooo@uoooo)yobooobooooboooooDo
boboobobooobooboooobooboooobooboooobooboooobooobon

exception SystemExit
o000 sys.exit () JOOO0OOODDODDOOOODODODDODOOOOOOOOOODODODOOOOO0O
O0000000000000O0O0O0OO0OO Python 0000000 OOOODOOOOOOOOOOO
000000000000000000000 (exit() O0O0D0O0OO00O)00OO NoneOOOOO
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obooooooobobo(@uoooono)bobobOoboboooooooboOobOobOoboon
ooooboo1go0oooon

00000000000000 code00D00OD0D0O0ODODOODODODOOODODODOODODODOODOO
(D000 None)UOODO0OO0OO0O0O00O0O0OOOOOODODDOOOOOOOOO standardError
0000 BaseExceptionDOOOOOOOOO

sys.exit () 00000D00000O0O0000 (cry00 finallyd)OOOOOOOOOODOO
000000000000000000000000000000000000000000000
00000000000000000000000000000(@O00 fork() 00OO0O0DOO
00000)00 os._exit() 0000000000000

00000 Exceptiond0O0O0OOOOOOOOOO0OD0ODO0OOOOOOO0O StandardError O
Exception 000000 BaseExceptionDOOOOOOOODODOUOOOOOOOOOOOOO
00000000000 boob0oooooooooobOoboOgn 25000: BaseException
0oodo0ooooDoooooooon

exception TypeError
000000oooooo0o00ooooooo0ooooooooooooooooooooonoo
O00o0ooooooooooooooooooon

exception UnboundLocalError
O0000o0oooDooo0o0ooooDooo0oooooooDooo00oooooooOoooon
00000000000 vameError 00000000 DOODOOODO20000.

exception UnicodeError
Unicode 0000000000000 DOODOODODODODODODOODODOOQO valueError
goo00oooboooOoDogooo20000.

exception UnicodeEncodeError
Unicode 0000000000000 00O0ODOO0O0ODOOO0OOOUnicodeErrorJ00000
oo0ooooboo23000.

exception UnicodeDecodeError
Unicode 0000000000000 000ODOO0O0ODOOOOOUnicodeError 0000000
oo0ooooo23000.

exception UnicodeTranslateError
Unicode 0000000000000 0OO0ODOO0O0ODODOOOOUnicodeError 000000
oo0oDoOooo23000.

exception ValueError
0000000000000 00000000000000000000 IndexError00000
Oo0o0oooooooooooooogo

exception VMSError
vMSOOOOoOoOoooooooo vMSOOOOooOoooOoooooooooooog

exception WindowsError
Windows 0000000000000 errno0 00000000000 OOODOO winerrno
000 strerror 000 Windows O O0O0OO0O0O0O API OO0 GetLastError() O
FormatMessage () U0 OOOOOOODODOOO errno OO0 winerror DO OOOOO
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errno.h 00000000O000O0DOOsError OOO00O0O0O0OOOOCOOO 20000.00
ob0O025000:000000000 GetLastError() 00000 errno00000O0O0O0O

exception ZeroDivisionError
0o00o0oo0oo0ooOooooO020000oo o000 OO0UO0OoOODOOOO0ODOO
O000ooo0ooDoooooooooooooon

gboboooobooboboboooooobobobiobdwarnings 00000 ooOOoOODOOOO

exception Warning
goggobobboooooboobo

exception UserWarning
O0000o0o0o00oDooOoooDooooooooooono

exception DeprecationWarning
Ooo0oooooopooooooooooooo

exception PendingDeprecationWarning
ooooboboooboboooooboooooboooboog

exception SyntaxWarning
Oo00o0ooooooooooooooood

exception RuntimeWarning
goooOoOoOoOOOOOOOOOOODODODODODODODODOO

exception FutureWarning
goooboobbooooobobobboooooubbbbooooobnbobbooon

exception ImportWarning
g00bOO000o0O0b0oO00obOOoobOOo0bbO0oooOO00obODOooboOooobobooooD 25000.

exception UnicodeWarning
gooooOoO0OOOOOOOOOOOOOOOOOODO 25000,

61 00000000

oboocooOobooooobobooooobooooooo:

BaseException
+-— SystemExit
+-— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— Stoplteration
+—-— StandardError
| +-— BufferError
| +—— ArithmeticError
| | +-— FloatingPointError
| | +-— OverflowError
|
I
|

| +—— ZeroDivisionError
+-—- AssertionError

+-— AttributeError
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+-— EnvironmentError

| +-— IOError

| +—— OSError

| +—-— WindowsError (Windows)
| +-— VMSError (VMS)

+-—— EOFError

+—— ImportError
+-— LookupError
| +-— IndexError

I

|

|

|

|

|

|

|

|

| | +-—- KeyError
| +-— MemoryError

| +-— NameError

| | +-— UnboundLocalError
| +-— ReferenceError
| +-— RuntimeError

| | +—— NotImplementedError
|

|

|

|

|

I

|

|

I

|

+

+-— SyntaxError

| +-— IndentationError

| +-— TabError

+—— SystemError

+—-— TypeError

+-— ValueError

+—— UnicodeError
+-— UnicodeDecodeError
+—— UnicodeEncodeError
+—— UnicodeTranslateError
—-— Warning

+-— DeprecationWarning

+-— PendingDeprecationWarning
+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning
+-— FutureWarning
+-— ImportWarning
+-— UnicodeWarning

+-— BytesWarning
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gbooobooboobooboooboobobboboobooboobooobgn

O0OooOod0OPythonODOODOODOOOOODLOODOO ODOOOODO sty unicode, list, tuple, buffer, xrange O
0000000000000 o0o0obOoo0oOoDoooo oo0oDoo0boDooooooboooooooa
0o0d00o0o0o0ooo0ooooooodoooooooooDooooooooooo ooooDoooo
000000000 s000000000000DLO00DO000000D0DO0O0DO0O0D000 re0DbO0O
oooooooooon

71 string— 000000000

string0 0000000000 0O0O0O0OOOOODODOO0O000000000O0O0OODOoDODODODDOOOO0d
0000000000000 Db000obo0oDo00o0oOoooDOg python DO DOOO0ODODOOOOO
000000 str, unicode, list, tuple, buffer, xrange 00 000000000000 ODOO ODOOOOOO
00000 DOOo0DbOO0o0bOO00bOO00bO000DoOoo0oOO0oo0bOO0o0DOO0o0oooooDoooDoOoooDOon
JodoooDoo0o oobDb s0b0bb0do0oooboo0ooooObOboo0oUooDbobboOg regd
oooooooo

711 00000

oboooOoboooobooboooooboooo

string.ascii_letters
000 ascii_lowercasel ascii_uppercase00000000O00O0O00O0OOOOOO0O
oono

string.ascii_lowercase
000 "abecdefghijklmnopgrstuvwxyz’ 000000000 OOOOOOOOOOO

string.ascii_uppercase
000 "ABCDEFGHIJKLMNOPQRSTUVWXYZ DO DUOOOOOODOODOOODODOOOONO
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string.digits
OO0 701234567897 O OO

string.hexdigits
000 70123456789%abcdefABCDEF’ O OO

string.letters
OO0 lowercase U uppercase U0 O00O0O0OODOO0O0OO0O0ODODOOOODODOOOODODODOO
locale.setlocale () UOOOOOOOOOOOOOO

string.lowercase
dddddddddddddddoUoOoO0oUdoo00000o0oOoooOoao
"abcdefghijklmnopgrstuvwxyz’ ofdoboooobobooobobooooaoa
locale.setlocale () UOOOO0OOOOOOOOOO

string.octdigits
OO0 r01234567 OO0

string.punctuation
cidooooooboooooooooo AScniooooooooa

string.printable
0dddddd0o0ooooOobobobObObOOd digits, letters,punctuationddd whitespace
0oooooooooon

string.uppercase
I I e e T I e I I I I e B o A A B O O B A MR W W R
"ABCDEFGHIJKLMNOPQRSTUVWXYZ’ O OO0 O OOOOODODODODOOOOODOOO
locale.setlocale () UODODODOOOODODOOOOOO

string.whitespace
OO0 (whitespace) D00 O00O0O0OO0OO0OOOO0ODOOOOO0ODOOODODOOOOODOOODODOO
O (space)d O O (tab)d O O (linefeed)I O O (return)d O O (formfeed)d O O O O (vertical tab) 0 O O

712 00000000

O000026000.00000 se00000unicode00000OPEP3101000000 str.format ()
uboabogbuoobgobobbobboobodbdodibbstringd 00000 Formatter g
gobboOdD format () OUODOOO0DOOO0ODOOOOO0ODOOODDOOODDOOOODOOODO
goo

class string.Formatter
Formatter D0 O0OD0O0OOO0O0OOOOODOOODOO :

format (format_string, *args, *kwargs)
format () O0O0OO APIOOOOO0OOOO0OO0OOOOO0OOOOOOOOOOOOOOOOOOO0
00000000000 00000000O0format () OO0 viormat () OOOO0OOOO0OO
ooooaa

vformat (format_string, args, kwargs)
J000dooooooooooooon sargsl *»+xkwds DOODODOOO0O0OO0OOOOO
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gboboooooobooooobooboboboboboobooboobooboooooooobooonoo
Ob0oo00o0o0oOobO0obO0o00 veormat () OO00O0O00D0OOO0OO0OO0OOODOOOOOOO
goooooooooooboooobooboooboooooobooogoo

U0bO00Db00 rormatter 0000000000000 O0O0OOCOOOOODOOOOOOOOO -

parse (format_string)
format_string 0 0 0 0000 OO (literal_text, field_name, format_spec, conversion) 0 0 0 0 00O
000000000 vformat () O00O0O0OOO0DO0ODOOOOOOOODOOODOOOO
oooooooooooo

o0oodoogooooooOoOo0o0o00o0oO0O00oUoooooOoO0O0O00ODOOoOODODOOO
oo0o0ooooooooooOoooodoo(@oOoooooDoooooooooDoDoooogoo
OO00)0Qliteral text 0000 0000000000000 00000O00O00OQOQOADO field_name,
format_spec 0 O 0O conversion 0 None 0O DO OO0

get_field (field_name, args, kwargs)
00000000 parse() (DD0D0O0)DOODOOOO field name 000000000 DODO
0000000000000 0D00 (obj,used_key) 0OOO0O0OO0OOO PEP31010000
00 “Oname]” 0 “labeltitle” OO0 0000000000000 DOO00OOOO args O kwargs O
viormat () OO0 OOD0O00D00O0O used_ key OO get_value () O keyODOOODOODOOODO
ooo

get_value (key, args, kwargs)
O0000000000000D00000D keyOOOOOOOOoOoOODOODODOODOOODDOO
00000000000 argsO000O000DOOOO0DOODODOOOOODOOOOODDOO
O kwargsOOQOQOOOO

args 0000 vformat () OOODOO0O0D0OO0OO0ODOODO0OODO0OO kwargsOODOOOODOO
gbooobOobooooboo

oboboooooooboobobobooboooooooboboboboooooooboonoo
oooooboo;,oo0boob0oobooboobooooboboboooobooooboboboOog

0000000 DO0OD0O0O00 ‘Omame’ O0000O0OODOOget_value() OOkeyOQOo 000
00000000000 nameOD00O0O0O0O0ODO getattr () OOOOOO0O0OOOget_value()
o0oooDoooooooood

gobobooobooooboboooobobOo0ooobbo0o0o0obbo00ubin IndexError
U00000 KeyErrorOOOOOOOO

check_unused_args (used_args, args, kwargs)
JobooooobodboooboooboobboooboboboooDbooboboon
Jo0o0ooooboobobbbooddd set0(O0000ooOobObObObODOO0O00O0O0OOUOOO
0HOOOO viormat OO O OO argsU kwargs 0D DO0O0OOOO0ODOOODODO set0 OO
0o0o0oooooobobobobbO0Ob0Ocheck_unused_args () DOOOOO0OOO0OO0OOOOOO
goooobbobboooooooboo

format_field (value, format_spec)
format_field() 0O0D00OO0DOO0DOODOODODO format() OODOOODOODOO
0O0000oo000ooooooooooooooooooogooo
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convert_ field (value, conversion)
(get_field() OODO)00OO0OO0OODOO0O conversion 00O (parse () DOODOODOOODODO)
00000000oDoOonO reepry (st 0 000O0ODOO0O0O

713 000000DOOOO
str.format () OO0O0O0O0O Formatter D00 0O0OO0OOO0ODOODOODOOOOODOODOOO(@OO
U000 rormatter 000000000 O0D0O0O0O0O0O0ODOOOOODODOOOOODOO)YO

ooooooooooo (yooooobo«oooDbOOoOorDODO000000oooObO0ooooobooOoooD
obooooboobobooooobOobooooooboobooooobOobobooooobOOobooon
oboooboboooobobooobooboooooboooo:-({ogoo

gboooboooboooooboon:

replacement_field = “{” field_name [”!"” conversion] ["”:” format_spec] “}”
field_name = (identifier | integer) (”.” attribute_name | “[” element_:
attribute_name = identifier

element_index = integer | index_string

index_string u= <any source character except “]”> +

conversion = W o Ws”

format_spec = <described in the next section>

U000o0oooboo0oooooooDog filld name(OOODO0O0DOO0OO0OODOOOODOOOOD)ODO
bbb @oooboobo)obooooboobobooooob -y 0000000000 conversion
gbooobOobooooobooog . obaoag format_spec0 00000

0000000000 (Format Specification Mini-Language) 10 00000000

field name D0 D000000DOO0O00OO0O0OO0O0DOOOO0ODOOOODOOOODOOODOODOODOOO
oboooooboobobooooobOoobobooooooboboooooOooboboooooboOobooon
ubgbgbdgir.name” UOOO0OO0O0OOO getattr () UOOOOO00OO0O0O0O [index]” OO0
gbooobD0d __getitem__ () UD0O0D0OO0OO0OODODOODOOOO

obooobOoboooobobooon:

"First, thou shalt count to {(0}" # D0O0OO0OO0OO0OODOODOOOOO

"My quest is {name}" # 0000000 ’‘name’” OOOOOO
"Weight in tons {0.weight}" # 0000 OO0O0ODOOOO0O 'weight’” ODOOOODO
"Units destroyed: {players(0]}" # O0O0O0O0O0O0O ‘players’ ODOOOOOOOOOOO0O

conversion 000000 D0OOO0ODOO0OO0ODOO0OOOOOOOOODOOOOOODOOOOOCODOOO
__format__ () OO0000OO0OO0ODOOO0OODOOODOODOOODOOOOODODOODOOOOOODOO
ubooobooboboooooooobobobooooooobOonn __format_ () OODOOOO
boboobOoboooooboooobooooboobooooboon

gobbooobboooobbooobbooobbobo.-000b0b ste) 00000 7t's” OO rxepr ()
goooo ! ooo

0:
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"Harold’s a clever {0!s}" # 0000000000 str() OOOOOOO
"Bring out the holy {name!r}" # 0000000000 repr() OOOOOOO

format_spec 000 0000000000000 O0O0O0OOOO0OOCOOO0O0OOOOOO0OOOOOOODO
0000000000 “formatting mini-language” 0 OO 0O O format_spec 00000000000

O0000O0DO0O00O0DO00O0O0O0OD0O000D0OD formatting mini-language 100000000

format_ spec 00 0000000000000 O0O0OO0DOOOOOOOOOOOODOOOOOOOOOOOO
gbooobooboobooboooooobo;,obboboboo0ob0o0o0oO0DO format_spec 00O O
Oo0oO0O0Od format_spec 000000000 DDOOO0O0O00O00OO0O0O0O0O0OOOOOOOOOD
obooobooooboon

bbb oboobooboobgoobab

0000000000 (Format Specification Mini-Language)

0000 (“Format specifications”) D 0 00 0000000000000 0O0OO0OOOOODOODOOOD
goobooboooobo @ooboboobobo ooboo0)boboobobooOo0obO0gn format ()
booooboobooooobOooboboooooboobobooooobOoboboooooboOoboOoon
oooooo

gbooooobooboboooooboobooooooboobooooobOOoboboooboobOoboobn
oboooOoboooobooboooooboooo

gboogoobooboobooboooboobooymuobobbob str bOo0bO0ODOO0ODLDOO
gboooboboooobobooboobooobooboboooooboon

OO000000004 (standard format specifiery OO0 00O00O0O:

format_spec = [[fill]lalign] [sign] [#][0] [width] [.precision] [type]
fill@oag) = <ryrgooods>

align (O 0O) = N NS | W= | wAr

sign(d0O) u= R A A

width (O) = oo

precision(00O) = oo

type = Yoo Z“e” | Nd” | Ze” | “E” | N | ZE” | “Ng” | VG

fill0D0 (OO00D0O0O000DOoO0oO)y0DO0O0O0DOO0O0O0ODOOO0O0ODAIODOOO0OD alignO
OO000000000D0000000D000000 format_specO00000D00DO alignO00ODO0OO00OD
oooOofil0align0000000OCO0O0O0O0OO0OOOOOOOOO0

OO0 aign 0000000 ODOODOOOOODOO :
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ao oo

ooo

r<s ooooboooobOobooooobooooobooo@ooon)
"> oooobooooobobooooobooooonbon

r=r U0 @ooo)ooooooboos+oo0000120c 00 O0OOOOOOOODOO
oooobooboooboobobooooobonoo
A oooobOoboooboobooooooboooooon

obooooobobooboooooobOobbooooobobooboboooobobooooooboOobooon
oo0o0o0O0b0o0oboob0obboobD0obobbbeaignd 000000000 ODODODO

sign0 0000000000000 000DO00000O00OO00O0bO0O0000A0 :

googno go

"4 gobooboobooboboooobobooogoo

r=r goooboooobooboooooboooo@uobooboooogon)
g gboobooboboboobooobobbobooboobooo

"# 000000000DODOOO0O2000800016000000DOO0OO0ODOOOOOODLOOODD
goorop’,’00’, 0000 'ox’,0000000000000000

width 100000000000000DOO0O0OCOOO0OOOOOO0OO0OO0OCOOO0DOO0O00O0O000AO0
ooooooooooon

OO0widthOOOOOOODO (onHOOOOooODODOOOOOO0O0ODOOO00O alignmentOO 7="00
All0Oo0 o ooooboooooon

precision] 100000 £ 000 'pr 000000 gy 000 e 0000000 ODOOOODOO
ubooooboboobooboobuoooobobobooooobooobobooobOoooobOooboon
gbboobOoboooobobooobooboooOobOddprecisiond 000000000 OOOOOOO

gbodnypeb0dbognoooboobobobobbobodd

ubobooboboooobooboooodg

O oo
s/ | O000000O0OO0O0O0O0O0O0OOOO00ObOOan
oo | 'rsrgoogoo

gboooboooooboobooog :
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O go

'p’ | 200000000000 200000000

c/ |000000C0O0O0OO0OOObOOOOOobOOnOO

rd’ (1000000000000 100ODO0000DOO

ror | 80000000 ODO0ODO8SDOO0OOODOO

x' 1600000000000 1le000oboOoboOoooooOonboooonDOoDO
goooogd

X’ | le00000000O0OO0O leDOO0OO00ODODOIODOYDOOOOODODOOOOD
goooogo

'n’ | 000000CODOO0OO0O0OO0OO0O0OOO0OOO0O0O0O0O0DbOO000 a7 0obaOo
oo

O rdr00o0ocod

obooooooooobobob (nr 000O0D0O0)ODODOOOOOOOOOODOODOODODOO
gboo0boo0nooobooboobOnD fleat () OODODDODOODOODOOO

gbooobOobooooob ooboooboobooog :

O oo

re’| J00O0DO0ODODODOOO °000000O0DODOOO0ODO

'E/| 00000000000 ‘FPO0000000ooObOOrer 00ogono

£/ 000000000000 DO00DO00DOO0O0OOoDoOOoag

'R/ 000000000 r£r00oooo
000000000000 00p »= 10000000000000000 p0OO
do0o000oo00oo0oOoooooooooooono

0000000 Do0ooooooboooo:ob000o0ooog "er 00 p-1000
0000000 exp 000000000000 0O0OO0O0 -4 <=exp < pO0000O
00000 £ 000 p-l-exp 0000000 O0OO0OODOODOODOOODOO e’
0000 p-100000000DO0000O0O0OO0ODODODOO0OOOODOOOOOOOO
ooooo,00b0ooooboooooobooooboboooooooooooo o
000 NaNOOOOOOOODOODO inf,-inf,0,-0000 nanO000O0O0OO
cd0bOO10000D000O0O00O0O0

'/ 00D000D00D0DOO0OO0DOODOOODOOODOO0O 'er00O00O0O0O0ODO0ODOOd
g/ 0000000000 NaNOOOOOODOOODOOOO

'n’| 00000000000 DOODODOODOODOOOOOO0DOODOOOOOODOOonoO g’
gooooo

| 000000opoooobooooobboooooboooooo (r£Hyoooo
doo0o0oooooooood

Nong g’ DO QO OQOd

~

"g

ooooo

ubbooboboobooboooonb s-obbobobooooobon

oboboob sbO0bob (yobobobobobobo s-boboboboboboboobooon
r$03.2£7 0 7{0:03.2£}yy 0O00Ooogon
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gbboobOoboooooboboooboobooooobooooboobooooboOoooon

gooobooboooooboon:

>>> {0}, {1}, {2}’ .format('a’, 'b’, 'c’)

"a, b, c’

>>> {2}, {1}, {0}’ .format('a’, 'b’, 'c’)

"c, b, a’

>>> {2}, {1}, {0}’ .format (+x"abc’) # 0OOODODODOOOoOooooo

"c, b, a’

>>> 7 {0}{1}{0}" .format (' abra’, ’'cad’) # 000000000 O0OOOOODOOOODOO
"abracadabra’

gooooooboooo:

>>> ’'Coordinates: {latitude}, {longitude}’.format (latitude="37.24N’, longitude='-115.81W")
"Coordinates: 37.24N, -115.81W’

>>> coord = {’latitude’: "37.24N’, ’'longitude’: '-115.81W’}

>>> ’Coordinates: {latitude}, {longitude}’.format (x*xcoord)

"Coordinates: 37.24N, -115.81W’

obooooobooog:

>>> ¢ = 3-5j
>>> (/' The complex number {0} is formed from the real part {O.real} ’
"and the imaginary part {0.imag}.’) .format (c)
"The complex number (3-5j) is formed from the real part 3.0 and the imaginary part -5.0.7
>>> class Point (object):
def _ _init__ (self, x, y):
self.x, self.y = x, vy
def _ str_ (self):
return ’'Point ({self.x}, {self.y})’.format (self=self)

>>> str(Point (4, 2))
"Point (4, 2)’

gooooobooog:

>>> coord = (3, 5)
>>> 'X: {0[0]}; Y: {O[1]}’.format (coord)
'X: 3; Y: 57

$s0 sr0Qdnd:

>>> "repr () shows quotes: {0!r}; str() doesn’t: {1l!s}".format (’'testl’, ’'test2’)
"repr () shows quotes: ‘testl’; str() doesn’t: test2"

ooooooboboooog:

>>> 7 {0:<30}" .format (' left aligned’)

"left aligned !

>>> 7 {0:>30}'" .format (' right aligned’)

! right aligned’

>>> " {0:730}" .format (' centered’)

4 centered 4

>>> / {0:+«730}'" .format (' centered’) # O00O0O0O 77 O00O0O

TdxxkxxxrkrxkkCenteredrrxx x*xxxx+"'

o\

+f0 %-f,% £f000000000000:
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>>> ' {0:+f}; {0:+f}’ .format (3.14, -3.14) #0O00O0O0O0O0O
"+3.140000; —-3.140000"

>>> " {0: f}; {0: f}’'.format(3.14, -3.14) # O00O00O0OO0DOOOOOOO
’ 3.140000; -3.140000"

>>> " {0:-f}; {0:-f}’ .format(3.14, -3.14) # O0OO0OO0OO0O0O -- 7{0:f};

73.140000; —-3.140000"

sx0O so00000O00O0OC0ODOOOOOOODOO:

>>> # format also supports binary numbers

>>> "int: {0:d}; hex: {0:x}; oct: {0:0}; bin: {0:b}".format (42)
"int: 42; hex: 2a; oct: 52; Dbin: 101010’

>>> # with 0x, 0o, or 0Ob as prefix:

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; Dbin: {0:#b}".format (42)
"int: 42; hex: 0x2a; oct: 0052; Dbin: 0b101010’

gooooooboooo:

>>> points = 19.5

>>> total = 22

>>> /Correct answers: {0:.2%}.’.format (points/total)
"Correct answers: 88.64%'

gooooobooog:

>>> import datetime

>>> d = datetime.datetime (2010, 7, 4, 12, 15, 58)
>>> 1 {0:%Y-%m-%d $H:%M:%S}’ .format (d)

72010-07-04 12:15:58"

gbooobooooboboood:

>>> for align, text in zip(’'<">’, [’left’, ’'center’, ’"right’]):
"{0:{align}{fill}16}’ .format (text, fill=align, align=align)

rleft<<i<<!

IAnNAnNcenter NN

">>>>>>>>>>>right’

>>>

>>> octets = [192, 168, 0, 1]

>>> 7 {0:0X}{1:02X}{2:02X}{3:02X}’ .format (roctets)

"COA80001”

>>> int(_, 16)

3232235521

>>>

>>> width = 5

>>> for num in range(5,12):
for base in ’dXob’:

{o:£}7 00O

print ' {0:{width}{base}}’.format (num, base=base, width=width),

print
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
10 A 12 1010
11 B 13 1011

71. string— 0 0000QCCCOO
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714 000000000

00000 24000.000000 (template)y 0O OO PEP220000000000O0OODOOODOO
000D (string substitution) 0 0000000000000 s00000000DOOOODOOOD
oboooobOobooooobob soobobooooobobooooa:

e SSUOUDOO0DO0ODO,sODOODOODOO

e Sidentifier00000000O00DOODOODO "identifier"OOOOOOOOOOOOOO
O0O000b000000 "identifier"OOOOO PythonOOOODOOOOO0OO0OOODOODOO
ugbogsgobgbooboobobooboobobooboboobobboboobooboo

e S{identifier} 0 S$identifier U0 0O0OO0OO0O0OO0OOO0O0OO0OODOOOOOOOOO0OO
O0o0oo0ooooooooooooboooooooooooboboooooooooboadnb
"S{noun}ification"UOOO0OOOOOOOOOOOOO

obooobO0oboooobonb sOodbd valueError0odoooon

string0 000000000000 0O00O00O000 TemplateOOOOOOOOOODOO Template
doooooooooogoo:

class string.Template (template)
O0000OO0ODbOO000o0obooOoOoOo0o0o0oooooooooooaoon

substitute (mapping[, **kws])
O0OO00O0DbOO0DbO00OO0bO0DbO0bD0obO0OoobooOo0oO0O0OOmapping00000OO0ODOO
goobOoO0oo0oOo0ooU0oOoU0ooOooOO0bOOobOOobOOobOObDOobDO0bOobUoboOoboOooOoonoo
00o000000ooOdoDoOOobOOdbO0oo0ooOooDOooO0oDoDOOobOOooooooooooonoGg
0000 mappingd kws DD O O0D00D0D0O00O0OD0O00DOD0O0O0O0O ewsOOOOGODOOO
oooooobooooo

safe_substitute (mapping[, **kws])
substitute () 000000000000 O0O00O0O0COO0O0O0O mappingd kwsOOOOOO
000000000 kKeyError00000000OD0O0OOCOO0O0OODOOOOOOOODDODOO
O000D0DOsubstitute() 0000000000000 sO0000000O0OO ValueError
ooooooo sgooooo

O00oooooooooOobo0oOoooobobooObOoDD safe)DDDOODODOOOOODDOO
ocooo0o0ooo0oooo0oobObOOoOoDOoOO0O0oDOOoOoooOooOOobOO0oOoDOoOoDOOOoDoOn
O0Osafe_substitute () OOO00O0O000O0OO0OO0DOO0O (dangling delimiter) D 00O 00O
o0 PpythonOUODOO0OD0OO0O0DOO0ODOOOOOOOODOOODOODOOOODOOODOOO
oooooo0ooooObooooDoooOooooooo

TemplateOOOOOOOOOOOOODO publicOOODOODOOOOOO:
template

0000000000 template 00 00OD0O00O0O0O0OOO0O0OOODOOOOOODODOOOOOOO
obooobooboooboobobooobooboooooboooooboon

Template OO0 O0O00O0ODOOOOODOO:
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>>> from string import Template

>>> s = Template (’ $who likes $what’)

>>> s.substitute (who=’tim’, what=’"kung pao’)

"tim likes kung pao’

>>> d = dict (who="tim’)

>>> Template (' Give $who $100’) .substitute (d)
Traceback (most recent call last):

[...]

ValueError: Invalid placeholder in string: line 1, col 10
>>> Template (' $who likes S$what’) .substitute (d)
Traceback (most recent call last):

[...]

KeyError: ’‘what’

>>> Template (' Swho likes S$what’) .safe_substitute (d)
"tim likes S$what’

booooodb: TemplateODOODOODOOOOOOOOODOODOOOOOOOOODOODOOOOOO
bobooooboobobooooobobooooooobooboboooooobobooooobOoboOoon
oooooobooooooon:

s delimiter—- 00 0000000000000 O0OODOOODOODODOOOOOO sOODODOOO
Ub00000D0000000D0 re.escape() 0000000 O0O0O0DOOOOOOODOODOOOO
oooocoood

cidpattern -0 000000000000 O0O0OOODOOOOOOODODOOODOODOOO(@MUODO
obobooboboboboobooo)boboboboibd [La-zl[La-2z0-9]1x0000000
goo

gboobooboobpatern D0 000000000000 0OOOO0OO0DOOOO0ODOO0OOODODODOO
OO0000 pattern 000 4000000000000000 (capturinggroup) 0O DOOO0OO0O0DODO
obobooooboboooooboboboooboobooooobooboobooboobobobooboOobOobn
gbooobooaboodgboodoaod:

cescaped -0 00 0000000000000 OOODOOOOOOODOOOOOODOO $sO0OO
gooo

*named-00000000000C0O0OO00ODO0OOOOOODOODOOOOOO;0000D00ODOOO
uooobooooboooood

s braced-U0 00000000000 O0O0OODOOOOCODOODOOOOODO;000000000O0AO
gbooobooooobooboooon

« invalid-0000000000000O00C00O0DOOOO0OO@ODOOO0ODOOO0OO)ODOOODOOO
gbooobOobooooboooooon

715 0000000

O00000DO0b0b0O0ObO UnicodeDOODOODOOOOOODDODOOOODODODOODOODODO
goooooo

string.capwords (s[, sep])
split () DOO0OD0ODODOO0O0OODOD capitalize() UO0OODODDOOO0OOODOOOOO
UbO0bOobgnD jein() UODQOODLOODODODOODODOOOO200 sep0O0DODOODOO
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None JOOOOOOOOOOOOOODOOODOOODOOOOOOOOOOODOOOOOODOOOD
O000000000000000000 sepO split0d joinO0O00O0OOO

string.maketrans (from, to)

translate () DO000D00OO0O00DODOOOO0OODOOOOO0O0DOO0O0O froem000000 to
obooobOobooobooboooon;from0 ,o000000O0O0OOOOCODOO

UO0O: lowercase U uppercaseUU00O0O0O0OO0O0OO0ODODODOOO0O0OODODOOO;0000
o0O0O00O0bO0o000o0O0D0bO0ob0Ob00oOo0b0obOo0Ob0O00O0OD0OD0Og str.lower () OO
O str.upper () DOOOOOOOO

716 O000O0O0OOOOO

O0000Db0O0b00O0O0o0DO UnicodeD O OOODODOOOOOODOOODOOOODOODOO;O0DO
O0o000o0 0000000 o0ooooooO0ob0O0o00o0ooooDon Python3.000000000D0
oboboooobobooooobobooobooboobooooboOobooobooboobobobooboOoDboOobn
goo:

string.atof (s)

obooo0z20000:000000 float()OOOOOODOODOODOOOOOOODOODOOOO
ooooobo000 pyhon 0000000000 ODOO0DOOOO0ODOODOOOOODOODODOO
ooooooooob 0o -HbooobooooobooobDoOo0obooobDoobDOooDboOoOoDoo
Ud0d fleat () DOOOODOOOOODOO

o00: OO00OO00000O0000000CcCOb0O0b00O0n0O0n0 NaNDO InfinityO0O0000ODO0OO
oboooooooboooboobooobobobobobobobobobo coboboobooooo
ubooboboooboobooobooboboooobood

string.atoi (s[, base ] )

oooobz20000:000000 int()O00O0DOOOODOODO sOO0 base000000O0O
oobooobboobooob 1booboobboobbo0oboooobbooboooooooDobooDo
+000-HO0ODO0OD0O0000D0D0 baseDODOOOOOD 10000 baseD ODOOO (COOOD
obooooOO0)oooooooooOooOooooooOooOobOobobOobobOobnb oxO oxOO
ledo0D0 800000000 100000000O0Obased 160000000 oxO oxOOODO
gboogboobooboobboobbobbobbo0obo0obo0obo0obo0obdnl int ()
gbbooooooboobobO@oboboboooooboooobobobOobOoboonong evall()
ooooboooog)

string.atol (s[, base ] )

oo00020000:000000 1long() 000000000000 sO0base00OD0OOO0OO
ooboobooooobooi1oobooobooboobooOoobooboooooOoooboOoooonn
O&000 00000000000 based atoi () DO0O0O0O0OD0OODOOOOODOOOOO
o000 10 L00000b0boob ese00O00OO0DOO 10000O00ODODOOO
Ooooooooooooooon long() OOO0OOO0O0O0O0O0OO
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string.capitalize (word)
000000000000 wordDOOO0O0OOOOOO

string.expandtabs (s[, tabsize] )
gobobooobooobboobooobboooboooooobooobobooobboon
Jo0obo0oo0o0oobooooobooooboooooboo oo boooDboOobooUoboDbOon
0oooooobOoooooooobooooooooooboooooooo 8ooa

string.find(s,sub[,start[,end]])
s[start:end] 000000000 subDO00D0O00D0OO0DOO0O0DOODOOODOODOOODOO sOO
0000000000000 00000000 -1000000 startd end 00000000 O0O0
0000000000000o0o00o00ooooOoooooooo

string.rfind (s, sub[, start[, end]])
find() OO0OO0OO00O0OO0OOOO0OOOOOOOO0OO0OO0O0OO0OO0O00OO

string.index (s, sub[, start[, end]])
find() 00000O0OOOO0OO0OO0OO0O0O0O0OODODODOO0O00O0O valueErrordOoOooonoa

string.rindex (s, sub[, start[, end]])
rfind() 0000000 CO00ODOCOO00ODOOO0O0ODOO valueError0O0OoOo0OO

string.count (s,sub[, start[, end]])
s[start:end] DO0O0OO0OO0OO00O00 subO0 (DOOOO)OOOOOOOOOO start O end 00O
00000000000 00000000000oO0b0 00000 oOoooOooOoooag

string.lower (s)
sO0000000000000o00oo00oo0oono

string.split (s[,sep[,maxsplit]])

UbdsOoboobobooobodobobobooooboooobboobdg sepdb0obOooooOon
None JOOOOOOOOO@UDOOOOOO0OOOOOODOOOOO)0O00O0O0O0OO0ODOOODO
gboooboobD sep NoneOOODOOODODODDOODDOODOODODOOODOOOOOOOOO
obooooooboboooboobooobooboobooooooobooobooboooobooonn
OO0000D0000000D0 maxsplir 0000000 O0OOODOOODOODODOODOOOODOOO
maxsplit 00000000 O00O00O0OO0O0OOCOOOOOOOOOOOOO0OO0O00O0 (00000
U000bo0o00o0DO0 maxsplit+1 O00)O

Ubooobooboobooooboboub sep0000D0000Osep0000000O0 NoneOO
0000000000 obOo0o0ddsep0 00000000000 ODOOOOODOOOOODOO
gooooo

string.rsplit (s[,sep[,maxsplit]])
sO00000D0000000 sO0D0OO00O00O0ODOO00O0ODODDOO0OOODODOOO0ODOOOODOOO
O split () 00000000DOO0ODOOOOO0O0ODOO0ODODO0OD0O0 maxsplt OO0DOOODO0O
0000000000000 0000000000 maxsplit 00000000 00000O0O maxsplit
0000000000000 -00d00d0o00ood0ooo0oooooooooooO (@a
0000000000000 D00 maxsplit+1 00)ODDOODOO24000.

string.splitfields(s[, sep[, maxsplit]])
obodbDd split() DO0OOOCOO0ODOODOOO (OOO split() DOO0O0OC0OODOODOOOOO
splitfields () 000 200000000000000)0O
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string.join(words[, sep])
O0000000O0O000O sep000DO0OODODOsep00000ODOO0OODOOOODOI1DODO0OO
string.join(string.split (s, sep), sep) OO0 sOOOOODO

string.joinfields(words[, sep])
00000 jein() OO0OO0OOOOOOO(@NOOO50in() 0000O0COOO1000000O
00 joinfields() OO0 2000000000)Y 00000000000 joinfields() O
O0000O0O000DOO000DO0o00DD jein() ODODOOODODODOOODOODO

string.lstrip (s[, chars])
0000000000000 000D00000000000d charsOO0OO0OO0OOOO NoneO
000000000000 00000O0charsd NoneODDOOODOOODOO charsO0OOODODOO
0000000000000 223000:chars 0000000000 OOOOOR2000000
O0chars 0000000 OOODOOOOO

string.rstrip (s[, chars])
oobo0oboo0ooOooooboobooboob0oo0bo0bd charsODOODOOODOO None
0000000000 00D00000Ochars NoneOOOODOOODDO charsDOO0D0OOO
0000000000000 223000:chars 0000000000 0OO0OO0O 22000000
O0chars 00O0O0OO0O0O0O0ODOOOOO

string.strip (s[, chars])
0000000000000 000000D00000000D00Ochars DOOODOOODOOO
NoneOOOODOOODOODOODOOOOODOODODOD charsd NoneODOODODOOOODO chars O
00000000000 DO00D00000g 223000 chars 0000000 DOOODOOODOO 2.2
00000000 chars00DO0000ODOOOOODOOO

string.swapcase (s)
sO0o0oooooobooooooboooooon

string.translate (s, table[, deletechars])
sO00000@DO00000000)deletechars0 000000000000 table000O00ODO0O
0000000000 wbled 25600 0000000000000 000O0000O00O00O0O0O0O0O0OO
0000000000000 0000000000 wbled NoneJODOOODOODOODOOODOO
ooo

string.upper (s)
sgogoooobobbboooooooboobooon

string.ljust (s, width[,ﬁllchar])

string.rjust (s, width[,ﬁllchar])

string.center (s, width[,ﬁllchar] )
ooooooobooOooooooooobooooooobooDboDboOObOOoOoooobooOoo
000000000000 sO00000O000DOO0O00DO000 filcharOOOODODOOOO
coooooooooboodwidhOO0O0ODOOOOOO0OODODOOOOODOOOODODODOOO
oooooo

string.z£ill (s, width)
0000000000000 0000000bOO000b0bO000o0bO0o00ooo0oooooOon
oooogd

86 O70 00000



The Python Library Reference, 0 0 0 0 2.6ja2

string.replace (str, old, new[, maxreplace])
sO0000000 oldO000 newODODOODODOOOOOmaxreplace00 00000000003
0000 maxreplace 0000000000

7.2 re— 000000

oboooboooogbPperlDO0D00O0O0O0DOOO0OOODOOOOODOOOOODOOOODOOODOODO
oo000o0obo0o0oOobOobob0Oo8sboooUnO UnicodeOOOoOOnOoooooonDO

gbbooooboobobooooobooooooobooboooooooboboboooooboOoboon
oboooooobooboooboooobo ¢\)boboooboooboooooooooboboooo
Python OO0 OO O0OO0OODOOOOO0OOODOODOOOOODODOOOOODODOODODODOOOODO
oooboooooooooooobooooooooo "\\\\rogooooooooooooboogoon
oobO0oOo \\N\OOoOooOooooooOooDboOo pythonO0OOOOO0OD0OOOO0O0OOOOOOO0OOOO N\
gooobooooboobooo

OO00000000 PythonD rawstring 0000000000000 DODOOOO'x O0OODOOOOOD
oboobobooobooooobobooboooobooooooor\n"OOOO0OOOoO0OOOO00DbOO00D0OO
o000 «"\n"O '\ 0 'n' 0000000000 OOCODO0ODO0OO0O0OO0O0OD0 PytheonO OODO
O000b00bO000rawstring0 0 O0O00O0DOOOOOO

000000000 0000000000b000D0 rRegexObject 0OOOOOO0OOOOODOODOO
gbooooobooboooobooboooooboobooooobooboobooboobOobooboooboOoDn
ooooooooooon

O0e:

Mastering Regular Expressions 0 0 0 0 0 0 Jeffrey Friedl D OO’Reilly OO0 OO0 OO00OO0O0O0OO0OOO0O
00002000 pyhon OO DOO0ODOO0ODOOODDO0ODOODODOOODOOODODOODOOO
oooobooogoo

721 0000000000

U000 @UObDRE)DO0O0OO0O0O0OD match) OO OO0O0O0OOO0O0OOO0OODOOOOOODOOODO
oboobboooooooooooooobooooooo@uoooobooboobooboooono
gbooobOooooooboo)oboooooo

oo0bo0o0ob0o0oo0oobo0oboobooooobD A0 BOOODOOODOOODOO0 ABOODOOODOOO
ooooooboo pd ADODDOOOODOOOO g0 BOOOODODODOOODO pg0 ABODOODO
uboboooboooooboobooboooA0 BOODOODOOOOODOOOOODOOODOOOODO
obooooooooobOobobob A0 BOOODOODOODODOOOOOOOODOODOODOOOOOO
gboobooboboobooboobooboobooboobboboboobooobooboboobbon
00000000000 000 FiedlOO0DOOO0O0DOOOODOOOODOOOODOOOO

gooooQoOoOOO0o0O0oO00oOoooUUUooooUoUooOoOOoOOOOOOOOOOOOOOOOd
OO0 regex-howto D OO0 00O
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gbobooboooobobooobooboobooboooog 'rar0yay0ooocgyror00ooooDn
oobOoooboooobOooooooboobooooboooooboooooobooobobooOooon
U0000D00000000 last 0000 r1ast" D000 D0O0OO00O@OODOOODOOODOOODO
uobooboooobboobooon: special styleOOOOOOOOODOOOOOO 00O
goooroooao)

o0 ooobooobooooobooboobboobbbooobOooooooDoboboobooOOoboboboOoD
O0o0oooooooooooooooooDobO0O0OO0O000ooO00o0oo0o0o0ooboDDDODO null byte
Ubooo0O0boo0oobDO00O\number 0000 "\x00”r OOOOOO0OO0ODOOOOOOODOO

gbooobooaboodaod:

4 4

rar

I*I

(obo)boobooboooboooboooboobooboooOoOoOooOobopoTALLOOOOOODO
gboooboboooboobooooboobooon

{oooo)booboobooboooobbvurTILINEDDOOOODODOOODOODOOOOOO

00000000000 000DO000D0000DO000000D000000 foo O “foo’ O ‘foo-
bar OO0DOO0O0DOODODOOOODDOO foo$U ‘foor DOODOOODOODOOOOOODOO
"fool\nfoo2\n’ U foo.$00000O0OOOOOODOOONO “foo2’ 0 OOOOOMOMULTILINE
00000 fool’000O0DOOO0O0OSOOO "foo\n’ OOODOODOOO200 (LO0OO)YOOO
0000:100000000000D0 1000000000000

00000 REOOOOOOREOOOOOOOOOODOOOOODOOOOODOOOOODOOOOO
O0000D0 &b+ 0 2’07ab’00000 2000000 ODOOOOODOODOOOOO

00000 REODOOO0OOO0OREOOIODOOODOOOOOOOOOOOOODOODOOOOOOnO
ab+0 ‘2000000 ‘pO00000OCOO0O0OOO0OO 2000000000000

O000O0OREOOODOODOREOOOD 1IOD0O00DOOOODOOOODODOODOOOOOOO
ab? 0 20000 ab>00000O0O0ODO

*?,+2,?? '/ O0/+ 02 000000000000 00 (greedy) DOOOOOO0OOOOOODOOO

gboboobooobobobooboobboboboboooobobooooboboobo
U0b000 <.«>0 "<Hl>title</H1>' O0OO0O0OO0OO0O0OO0O0O '<Hl1> O00O0OO0OO0OO0OODOOODOO
obooooobooboooooooobrz O0OO0DOO0O0O000O0000 000 (non-greedy) 0 OO
00000 minimal) 0000000000 0DOO0 O0OODODOOOOO0OODOOODOODOOODOO
U .x20000 '<H1> 0D00OD0O0OO0OO0O

{m} O0O0O0OREODnOO0O0O0O0O0OO0O0OO0DOO0O0ODOOODOOOOOOOOOOODOOOOOODOOO

OOREODOOOOODOOOOOOOOOOa{6ey 00000600 "ar0OobOoooobooonOos
oooooobooog

{m,n} OO0 REOOOOOOREODOmOO0O0 nO00000O00O0O0O0DOO0OCOOOOOOOOODOOO

oboooOoboOoo0ooobOobob0o0oooboon a{3,51 003000500 "ar0000oo0n
oboboomOOOOoOODOO0OO0OO0OOOOODOOODOOUOOOODOOOROODODODODO
Uoboobo0ooboo0obO0oUn a{4,}b0 aaaab00000ar 00 bOOOOOODOOO
U0b000D0 aeab0000000O00O0O0DOO0ODOOODOOOOOOOOOOODOOODOOODOO
obooobOoboooooboooooo

{m,n}? 000 REOOUOUOO0OREODmOUO0 n0000000000O0O000DO0O0O0O0O00O0DOO0O0

booobOoboobooboobooooobobooooobobobooooboOoboo0oooobOoon
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600000 "aaaaaa’ 00O a{3,5} 00500 o/ 0000000DDOOO a{3,512030
oooobooboooooboon

'\ DOO0oooooooog ('« o> gbbobbobboobobooboobboobo)ybobooo
boooboooobobooos;booob0oboobooboooboog

0000000000000 rawstring 00 0000000O0D0O00ODO PythonODODOOOODOOOO
gobooobobooobooobboooboboobooobbooobboooboboboboo
000000000 pythonOOODOOOO0ODDOOOODOOODOOOOODOODOOODODODOOO
obooobOoboboboobOobooooooboboooobobOo pythonOOOOOOODOODOO
ooboooboobboooobobooobo20b000b000b0b00b0o0oooOo0ooobO0oobOo0Dn
O0o00b0oo0o0bDoboboobo0bD0ob0 rawstring0 0 0000ODOOOOODODO

[l OO0O0O000OO00OOobOooboooOobooobooooboooboooOoobooooo2000007 -7
gboooboboooboboboooobobooobobooooboboboobOoboooooboDbn
[akm$] 0000 72 0k 0 'm” 00000 s 000000000000 [a-z])OOODOO
U000 [a-zA-z0-9]000O0O0DOO0O0DOOOOOODOOOO@M@OODOOO)\wO \sOO
ooboobooobooboobooboobbobooobobooboooooboooboooooonn

ubodbd ocaLEOO0OOOuNIcobEUDOOOOODOOOOOoobOooogg »174g -7
gboboooboboboobobobobobobooboobooboboboooboboboo
oooobooo r1yg-1roboobooobooo

obooobOooooboobobooo boooboobooo bobooboobooboooboOoboooooboOoon
ooooooboooo "~ oDobobooooooooooooooooobogoD "~ oogoo rary
ooboooobooobooboon (~s1007s b00obooooooooobog (~~yagg r~r
obooobOoboooboobooon

(pogoboboobooboobooboobobbobooboobobboboboobooboobo
Uoooopooboboobbog +, %, (), 000 (obooobodbobooobooboon 1
oooobooooooao

1" AIBOODOOO AOBOOOOREOOOOADOBOOOODOOOODODOOOOOODOOODOD
obooobOREOOOOODOOO 7|y 0000obO0bo0ooooOoboo0ooooob @oboon)obo
ooboooobooooooboooooooobooooo )y obo0oob0 REOODOOOOO
oobooboo0oooboobooboobooobooboobooboooboboooboobOoobOooDboOoon
ooboobooagbbobOoOoboOobO0BUbObOOOObDO0OO0ODOOOOOOODOOOOODOO
O00BOO0OOOOOOOODOOOODDOOOOODOOOOODO "rDO0O0DDO0O0O0O (greedy)
ooooboooobooo rjprobobooboooo N ooooboboooboo (1 boobo
ooooboooooboon

(...) boboboobooboobOoobOoOoobOOooboboOoooobooobOOoobOOoobOoobOoOoDboo
oobOobooobOoobooooboobOoboobooob0O\number00000O00O0O00ODOO
obooooboooooooooooooor ¢ g n)yroooooooooN(oooo )y ooo
gooobooboooboobooooog ¢ 1o

(?...) boooooOooo ¢ oooryr 0ob0O0bOO0OODOOO)O "2 00000O0DOOOO
oobooboboooooooooooobooboooboooooooooobobooOo0oooboOooonn
O0o0O0o0o0obO0obobooOgd (epcname>...) DOOOO0OOO0OOCODOODOOOOOODODOOO
uoooboooobooood

(?itmsux) (OO 'i’,’L’,'m’,’'s’,’u’,’x’ 00 10000)00000000O0000O0O0O0O0OO
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000000000000 00000000 (re.1(000000000000),re.u(0000
00), re.M(MULTILINE O 0 0), re.S (DOTALL 0 0 0), re.U (Unicode 00 ), re.x (00)) O
000000@O0000000 0000000000 00000000)000000 flag0 O
0 re.compile() 0000000000000 OOOO0OOOOOOOOOOOOOOOOOO
ooo

(?x) 00000000000 O0DOO0ODOOOOO0bOOO0ODOODOOOOobODOOODOObOOODbO
ubooobol1ooboooooboobobobooboooobooobooobooboobOobooobooobooon
ooooboobooooooo

L) uboboobbooboobbooboobbooobbooboobbooboobobon
gbobobobobobobooboboboooobobobobobobobobooobobo
oooboboobooboooooobooooooon b

(?P<name>...) UOUOO0OOOOOO0OOOOOOOOOOOOOOOOODOOOODOOOOOODOOn

gbooooobd0name 000000000 O0O00OODOO0O00O0ODOO0O0DOOODODODOODODO
OPythonO0DODOOOODOOOODOODODOOODOOOOODOOODODOOOODOOOODDOOO
ooboooboooboooooboooboooobOooboobbooboooboooooobooooboOooonn
ubgbooboobobuoboicbaoboboobobobooobboobob r1o0bana
gbooooooon

U0O000boOobOonbogno (?p<id>[a-zA-Z_]\wx) DOOO0OOOOO0OOODOOOOOOOOO
0000000000000 m.group('id’) 0000 m.end('id’) OO0O00OO0O0O0O0O0O0OO
00000 @O0O0 (?p=id)) 00000000 (\g<id>0000)ODDOODOOOODOOO
gooo

(?P=name) U0 name 0000000000000 O0O0O0OO0OOODOOOOCOOOOOOOODOOO

(?4...) D0000O0O0O0OO0O0OOO0OOOOOOO0OO0

(?=...) 00 ... 0000000000000 O0OO0OO00DOO0O0O00OO0O00O0O000O000O
000000000000 (lookahead assertion) 0 D OO0 O0OOO0O0OOO Isaac (?=Asimov) OO
"Isaac ' O’Asimov/’ O0OOO0O0O0O0O 'Isaac ' OOO0O0O0O0OO

(2'...) 00 ... 00000000000 OCOO0O0O00O0O0OOO0O0OOOOO0OO0O0OOOOO0OO0O
(negative lookahead assertion) d OO O OO Isaac (?!Asimov) OO 'Isaac ' UO’Asimov’ O
O00O0O0oooOoooooooo

(?<=...) 000000000000 OOO0OOO0O0OOO0O0OOO ... ODOOo0oO0o0ooOoOoboOooOooo

00000 00000000000 (positive lookbehind assertion) D 000000 (?<=abc)def 00O
abcdef 00 0O0OD0OD0OD0O0OO0OOO0OO0OOOOOOO 300000000O0DODODOODOOOOOO
0000000000000 000000000000O000O000000O00o0Do00oo0ooDOooooo
O000000D0OD0000000D000 abed alb00000000 ax0 a{3,4y000000
000000 000oooobOO0bOOooOobOOoooooooobOooobO0obOooooooooonoa
00000oooooo0o0ooooooooDO mateh () OOO0ODOO search () OOOOOOOO
ooo:

>>> import re

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

"def’

googboooboobgoobooobon:
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>>> m = re.search(’ (?<=-)\w+’, ’spam-egg’)
>>> m.group (0)
14 eggl

(?<!...) DoooOooboobobooboo ...boobooobobooboboobooobo boo

O00D0000D00d (negative lookbehind assertion) 0 000000000000 DOOOOOODOOO
0d0D00dDbDoO00o0U0o00oooU0DoOOoU0DOOoU0DOO00OoO0O0ODODO0O0UODOoUODOOOoOo
0d00000000o00o00o0odoDoUoO0oOoooooOooDoDOoooo

(? (id/name) yes—-pattern|no-pattern) OO0 000 id ODODO0OOOOO0OODO name O

00000 yes-pattern OO0OUOOO0OOOOODOOODOODO no-pattern DOOODOO
00 no-pattern0 00000000000 O00OO0OO (<)?2 (\w+@\w+ (2:\.\w+)+) (?2(1)>)
O email 00 DO0D00O0O0O0O0OO0ODDODOOODODODOOOOOO '<user@host.com>’ 0O
"user@host.com’ JUOOO0OODODOOO<user@host.com’” JO0OO00ODOOOOODODOO
024000.

gboooodoog -\ goooboboobobdooboobooobbobobooboboobobgoon
Uboo0boodb REO200000000000000O0O0O0ONsODOO sy 0ubooboag

\number 000000000000 O0O0DOCOODOODCOOOD1DO000D000O000O0ODOOCOO

\A

\b

\B

\d

\D

\s

oogd (.+) \100 "the ther OOOO 755 55/ 000000000 "the end” 0OODOO
oooo@obooooooooooooooobooo)yooooooooooobooooooogno
O0000D0O0O0O000DO0O00000DO0O0000000 number00DO0ODO0OO0ODOOOOO
OO0 number 0 300 8000000000000 0DO0O0O0OO0OO0OODOODODO 8000 number
gbooodobooooboobooooboboog rrgyrgooboboboobobooooobo
googd

oboooobooboboobooooo

goooooooobbooboobboooobooobooobooooogbooOoooDOooboobooOooDo
oboobobooooooooooboobooboooboobooooooooboooboobooonn
O0O\bOO\wO \wOOOOOOOOoOOOOOOOOOOoOoooooooooooooooo
UbO00O00bouNIcODED LocALEDUODOUODOODODOODOODOODO0O00O0O0ObO0bOO00bO0nn
O0O\bOOPythonODODDOOOOOOO0O00O0DODDDOODDOODODO (backspaceyDOOOOOOO

gboboooooboboooobOoboboooboobobo oo oobOobooobON\NbDOODOO
ubodbudgbuodbdd ocALEU unICcoDEDOUODOOOOOOONO

unIcoDEODOOOODOOO0O0O0OOO00OO0OO000DbOO0000oO00bbo00DnD [(o-9100000
OO0O0OvunIcopEOOOOOOUnicode D00 O0OO0DOOODOOOODODOOOOOODOOOOO
ooogo

UnIcCoDEOOOOOOO0OOOO0O0OO00O0ObOO00obOO0obooooooooboooboogon (ro-910
O000000uNnIcoDEODODODOOOODOO UnicodeJO0DODODODOOOOO0OODODODOOOOO
obooooOobooboobooboon

LOCALE 0 UnIcoDEUOODOOOOOOOOLOOOODOOODODbOODODbOoObOOoOobDboOoOoDn
N\t\n\r\f\v] OO0OO0O000O0

Locareuggooobbobobonooooobooboboboboboobobobobobon
U000 uNIcopEOODOODOOOOODOO [ \t\n\r\f\v] O Unicode DO0OOOOODOODOO
boooboooobooboooooooo

72. re— 000000
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\s LocaLE 0 uNIcoDEOOOOOOOODOOOOOOOOOODOOOOOOODOOOODOO0OO0OO
OO0 [(“\t\n\r\f\v] 00000000 rocacLEO0ODOOOOOOOOOOCOODOOOOODOO
oboobO0o0obo0obboOoboboooboobobOobOobb0O0bouNIcoDE DOODOODOOD [
\t\n\r\f\v] O00000OUnicode 0000000000000 O00OODOO0OOOOOO
oooobood

\w LOCALE O unIcoDEODOODOOOOOOOODODOOOODOOODOOOOOOODODODODDOODOD
oboo0gi [a-zAa-z0-9_]1 00000000 rocALEOOOOOOODOOOOO [0-910000
uobooboobooboobooboobOo0oboOooboOoobbooboon0g unzIcopEODOO
ob0oOoO0O0oo0ogDn [o-9_1000 Unicode0O0O0O00O00O0O0O0O0O0O0O0O0OOODOODOOOO
ooooooobooog

\wW LOCALE 0 UNICcODEOODOOOOOODODOOODOOO0DOOODOOO0O0O0000O0000000O0
[ra-zA-20-9_1 00000000 rocALEOOOOOODOOODODOO [o-9_100000000O0
oob0oobooooobooooboboooo0ooo0ooboooDbbDbO uNIcopEOODOOODOO
OO000000 [(0-9_1000 Unicode 0O0DO0OO0D0OO0O0O0O0OO0OODODOOODOOODOOO
oooobooooboon

\z JO00O0O0OO0O0ODOOOOODOO

PythonO0 0O ODOOO0O0DOO0ODOOO0O0DODOOOO0O0ODOOOOODOOOOODOOOOOODOOOOOD
gooo:

\a \b \f \n
\r \t \v \x
A\

siboooooooooboooobooobooooooooo 1obobbobboboOo 8o 3gboooooD
b sboboboobobooboobooboooooboboobooboooobobooooobOoboon
o0 s8boooobOoooooobo3gooooooo

722 00000 vsOO

Python 0D OOOD00OOO002000000000000000000000O0O0search00000D0O
obobooooooooooooobo@obOPerlDO0O0O0O0CO0OO0OO0)00000 matchOOOOO
obooooOobooooboboon

uobogrr~ gboobobobooboboooboobooooooobooobooboobOooooboobo
uobooor~ 0ooboobOooooooovuLTILINEDOOODOOODOODOOODOO0OO0O0“0d
Or>0o0oooboooobooooboobobobobobobobobobooboooocooobobobooon
oo0oo0ooooobobobooognD pesOO000OO0OO0O0O0OOODOODODOODOODOODODOOO
goo

>>> re.match("c", "abcdef") #000000
>>> re.search("c", "abcdef") # O0OOOMO
<_sre.SRE_Match object at ...>
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723 0000000000

gooooooboobooboooooobobooobooooboooboooDoboboooooobDOobDobo
bobooooboobobooooobobobooooooboboobooooobobOobooooobOobobo
obooooobooooboobobooooooo

re.

re.

re

re.

re

re

re

re.

re

re.

compile ( pattern[, ﬂags])
000oooooooo0ooooooooo0o0oooooDooooooooDooooooOoOgg
match () 0 search () 000000000 O0O0OOO0O0ODOOOOOOOOO

00000 fleags00000D0O00O0OODOODOODOODOODOOOOODODOOOODODOO
OOR(|O00O0)OOOOooODOOoOOoODOOOOoODOO

oooono

prog = re.compile (pattern)
result = prog.match(string)

ao

result = re.match(pattern, string)

U00000000 re.compile() 00000000 ODOOOOODOOOOODOOOOOOODOAO
obooobobooobooboooboobooboooooboobooo

O000: 000 re.match(), re.search(),re.compile() DO00OODOOOOOOOOOO0O
0000000000000 0000000 000000000000 000000O0O000b0000
00000000000 0000O0O0b000O00o0o0n

I

IGNORECASE

boboooboobooobooboooboboooboobo (a-z)OobOooooboobooooobo
oboooOobooooobobooooobooooon

L
LOCALE
\wO\wO \bOOOO\BO\sO\sOOOoOoooooOooOoOOODODOOO

.M

MULTILINE

ooooooooboooooo r~ ooboboooboooobooo@ooboo)oooooo
gooooooooobo s oboooboooobooooboo@oobono)yooobooooooo
uoooo -~ oooobooboooogoooob rsroboodooobooboooobooonn
ooo@uobooo)booooboo

]

DOTALL

gooo . oobooobooooboooooboooooobooooobooboooobooooooooar .y
obooooooooobooooobooon

U
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re .UNICODE

re.X

\wO \wO \bO\BO\NdO \DO \sO\sOO Unicode DOO00OO000O0O0O0O0O0O0O0O0OOO
ooooob2o00000.

re .VERBOSE

oobooboooooooooobooooooobooooooboboobOooboboobbbooDo
uobooboobooboobooboooboooooboooboobooboobOooooobon
obboobOoboboboooobOoboboooooobOoboooobOoboboOo #0000
oooooob r# 0obO0boooobobooobooboooo

gboobobooobooboooboobooboobobbobooboobooban:

= re.compile(r"""\d + # O0OO

\. # 000

\d ~ # O0OOOGO"", re.X)
b = re.compile (r"\d+\.\d+")

V)
|

re.search (pattern, string[,ﬂags] )

string0 00000000000 pattern 0000000000000 O0OOOO0ONO MatchObject
00ooooboob0obboob0obob000o0bO0b0D0Ub00bOU0UbU0ObUbD0O0O0UbDO None
00000000000 oDOooDOooU0o0oo0ooDOooDoDOoDOoo0oo0ooDOoDOooooDoon
oono

re.match (pattern, string[, ﬂags] )

U0 string0 000 OO0ODOO0ODOOODO0OO pattern 0000000000 DO0O MatchObject O
ooboobooboooboooboooobooboobobodbNene000OO0oooooOO
obooobOooooboobooooobooooon

ogbo: D0 stringDO00DDO000O00O0O0D0O0O0DO0OO0DO0O00DO0O00D00 search() 00000
oo

re.split (pattern, string[, maxsplit:O] )

string U pattern U0 0000000000000 00000000 pattern D00 0O0OO0O0OONO
oobooobobooobOoobooobDoobboooo0ooD0o0bboo0D0o0d maxsplit 0000
O000D000 maxsplit 00000000000 0DOOOOOOOOO0ODOOOODOOOOOO
(OO0ObOO0ODbOo0OO0O0O0O000 Python150000000maxsplirt 0000000000 OO0OO
gbooobooooobooboooogooo)

>>> 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.’]

oboooboboooboooooboobooobooboooobooooobOoboooboOobooooOooDn
oooobobooboooboooooboboooooboon

>>> re.split (/ (\W+)’, ’...words, words...’)

rr, ...", "words’, ', ', '"words’, ’"...", "]
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obboooooobobobooooooooboobobOoboboooooobooOo@WooOonn
obooobOoboooboobooboooboobooooouoboOo20000000400000)

split OO0 0OODO0O0OOO0OO0ODOO0OO0ODO0OOOOODOoDOOoOoOoooDobOooog:

>>> re.split ('xx’, ’"foo’)

["foo’]

>>> re.split (" (?m)"s", "foo\n\nbar\n")
[’ foo\n\nbar\n’]

re.findall (pattern, string[,ﬂags])
pattern U string D0 000000000 0O0O0O0O0O0O0ODO0O0OO0OOO0OOO0OOO0OOOO string
gogbobooobbtooooobbooobooobbooobobbobbooobbooo
gboboobobobooooboboobobobooboobobobooobbouooboobobo
oboobooooooboobooooboboob0ooboboboobobobOboobbobOobo
1.52000.0000024000: 000000 flagsO0Ooooooono.

re.finditer (pattern, string[,ﬂags])
string 00 REpattern D0 00000000 MatchObject DOOOOOOODO iterator 00 OO
U0string D0 UO00O0O0OO0OODOOO0OOODOOOOODODOOO0O0O0ODOOOODLObOOOOOn
0000000000000 b0oooDooDooo0oogooooo22000.00000 2400
O : Added the optional flags argument.

re.sub (pattern, repl, string[, count])
string D00 pattern D0 0000000000000 0ODO0ODO0O0O0OO repl00D000O0OODOODOO
OO0D00Db00000D0O00DO0O0b00O0000 string000O00O0O0ODO0OOO repl000OODOO
obobooobobbooboobobobooobOob0ob0obUobooobOoooboboooobobo
boooooobooobo \noboboboooobUoboNrODobUobuoboooobog
000\;j00000000000000000000000Ne0O00DOODODOO (backreference) 0 0
o0o0obO0obO0o0ebU0OUOO0ODODOOOODODOUODODODO:

>>> re.sub(r’def\s+([a-zA-Z_][a-2zA-Z_0-9]%)\s* \(\sx\):",
r’static PyObject*\npy_\1(void)\n{’,

C. "def myfunc():")

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

OO0 repl0000000000000 pattern000000000D000COO0ODOOOCDDOOOOO
oboooboobooobooooooobboooooboooooboobooon:

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

oobobo0obooOoO0oO0REODOOOODOOOODOOOODOOOO0ODOOOO0ODOO0OO0REDO
obobO0O0OOo0oOoooooooooooooboobooooooooooOonDooonOOsub (" (?21)b+",
"x", "bbbb BBBB") U 'x x’ 000000

0000000 counmt DO00O00000O00O0DOODOOODOOODOODOO0O coumrO0O0D0O0D0OODO0O
000000000000 o0o0bOO0OOoDOoo0o0oDooooOobOOooOOoooobOobOoOooDoOoona
0000 ooobooobooooDbooooooonon sub (Mx*r, =1
rabe’) O’'-a-b-c—" 000000

4
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Uob0o0O0oooboOoobooobOo0oo0n \g<name>UO0O (?P<name>...) 0O0OO0OO0O0O0O0O
OddooooododOname 0000000000 OCO0OO00OO0O0O00000O0O0DODOO \g<number>
gbooobooboobooboobodgbONg<2>0N\2000000000 \g<2>00000
OoooooobooooOooobonNz2o00Db000D0O20000000000000000000O
20000000 o 0O00O0bOO0Ob0OOOODOObOOOOODOObOObO0On \g<o>OOREDO
gooobobooobooboboboooboooo

re . subn (pattern, repl, string[, count])
sub () DO0O0O0OD0O0O0O0OO00O0OO00O0O (new_stringd number_of_subs_made) UOOOOO

re.escape (string)
000000000000 00DO000000 string000D0D0O0D0D0ODOOOODOODOOODOODOO
ooo0ob0oo0O0obOOobOooOoooOooOoooOOoboooOOobOobooOooDOoboooo

re.purge ()
gogoobboooboboboooogg

exception re .error
O00000000oo0o0oDooooooDooooooooooDoO (Mooooooooooon
Oo00oo0oo)Yhooooooooooooooooooooooooooooooooooooo
0000opo0oooo0oUooooO0oooodoooooUooooOooooogooooogo

724 0000000000

class re .RegexObject
RegexObject 00O O000O0DO0ODOODOOODOODOODOOO:

search(string[,pos[, endpos]])
string 0000000000000 0O0DOOO0DOCOO0O0O0DOOO0 MatchObjectOOODO
OO000000Ostring0000000000D00OCO NoneOOOOOOOOOO string 00
goooooo0opoOoOoOoOoOoOoOOOOOOODOOOODOODOOO

000000200000 pesO0 sring0 00000000000 O0O000O indexOODOOO
gbooboobboooobobOobobooooooooooboboboooooboonoo
gbooooooboo r~ gboobobooobouobooboobooobooboooobooooo
O0indexOOOOOOOODOODOOOO

0000000 endpos 0 sring0 000000000000 0OODOODOO0ODNO sringd OO0
endpos 10 0000000000000 OOOODOOOO posO0 endpos — 100000
00000000000 00O0OOendpos0 posO0 000000 DOOO0DOODODOODODOODO
0000 wOOOOOOODUOUOUOUOUOUOUOUOUOOrx.search(string, 0,
50) O rx.search(string[:50], 0) UOQOQOOO

>>> pattern = re.compile("d")

>>> pattern.search ("dog") # Match at index 0

<_sre.SRE_Match object at ...>

>>> pattern.search ("dog", 1) # No match; search doesn’t include the "d"

match (string[, pos[, endpos] ])
U0 sring OO0 00000000000 O0DOO0ODO0O0DOO0O0COO0O0O0 MatchObject
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bobobobooboooobooooboooooooobOobobOolb NoneOOOGOOO
oboooooooooobooooooboooooboon

OO000000 posO endpos00 00 search () DO0OODOOOOOOODOOOO

obb0: sring00000000O0O0O00OO0O00C0ODO0D0 search() O0O0OO0OOOOO

>>> pattern = re.compile("o")

>>> pattern.match ("dog") # "o" JUUOO "dog." DODOUOOOOOOOOOOOOO
>>> pattern.match ("dog", 1) # "o" UDOODO "dog" U 20000000O00DODOODO
<_sre.SRE_Match object at ...>

split(string[, maxsplit= 0])
split () 000000000 OO0DOOOOO0O0OO0OOOO0DO0O0O00OOO match() OOOOO
0000000 pos,endpos 0000000000000 OOOODOOO

findall(string[,pos[, endpos]])
findall () OOOOO0OOO0O0O0O0OO0OO0O0O0O0O0OO0O0O0O0O00O000 match () OOOO
O000000n pes,endpos 000D 00D0O0O0OO0ODOO0ODOODODOODOO

finditer(string[,pos[, endpos]])
finditer () 000000000000 O00O00OO0O0O0O0OO0O0O0O0O match () OOO
O00O0O0o0Ognogd pes,endpos 0000 0O0OODO0ODOO0ODOODODOODOOO

sub (repl, string[, count:O])
sub() DO0OO0OO0O000O00OOODOOOOOOOOOOOO

subn (repl, string[, count=0])
subn () DO0O0O000000OO0OOOOOOOOOOOOOO

flags
REOCOOOOOODOOO0ODOODODOO0O0OO flagsO00O0OD0OODO flagsODOOOO0OOQOO
goooood

groups

gboocooOoboooooboooooobooon

groupindex
(?P<id>) U0OO0OOOO0ODOOOOODOOODOOODOO0ODbDOODbOObOOObOObODbDOOn
ooobobooobuoobuooboobuoobuoobooboboooobooo

pattern
REODOOODOOOOOODOOODOOO0ODOOObOODbOOobDOoOoDOon

7.2.5 MatchObject DO 0O OO

class re .MatchObject
MatchObject 0000000 TrueJOOODOODOOOOOO0OO match() OODOOOOOOO
00000 0000000000000 OMatchObject 0000000000000 OOOOO
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expand (femplate)
000000000 template 00 sub () 0000000000 OOCOOOOODOODODOO
dodo0o0dooooooo\nOd0OOD0O0OODOODOODOODOODOODOOOOODOODOO0
(\1,\2) 0000000000 (\g<l> \g<name>)00O0ODOOO0OODODOODODOODOODO
ooood

group([groupl,...])

goooo 1goooooooooooOoOoOoo0OooooooooOOOOOObObOBbOOO
oo0o0oOoo0ooOoOoO0OooooOooooOoocOoDOoOooooOoOOoOoooooOoOoDoOoOd
OO00OOgrewpl O00O0O0O0O0OO0O0O0O0@OUOOOOODOOODOOOOO)DODO groupN
oOo00oo0O00ooOo00oo00oDOoO00oDoOOo0OOoOo0OooOOo0ooOoooOoOon [1.99]
ooooooooooooooooooooooCoooooobOoooouoooooood
O00000000CO0O0000000000O0O0OD000000000000 IndexError
00ooooooooooOoOooO0O0OO0OO00UUO0DUUUUUDOooOoOoDoODOOODOODOOOO
OO00NoneOODOOOODOOOODODOOODOOOUODDOOODOOODDUOODOOOODOO
gooooooooo

>>> m = re.match(r" (\w+) (\w+)", "Isaac Newton, physicist")

>>> m.group (0) # O0OODOOOO

" Isaac Newton’

>>> m.group (1) # 00O0O0OOoOO0OoOOO0ODoDOoOOOOOOO

"Isaac’

>>> m.group (2) # D000O0O0OO0OO0OO0OOOOOOODOOOO

"Newton’

>>> m.group(l, 2) # O00OOOODOOODOOOOOOOO

(" Isaac’, ’"Newton’)

Jgooooon0 (?p<name>...) DO0OO0OOO0OO0OOOODOO groupN ODODODOODODODODO

gbooooooooboobobobobooooooboobobOoboooooooooonoo
gbboobodabodobuoobuobuibbuibibUdIndexError d0ognooonon

goooogood:

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcom Reynolds")
>>> m.group (/' first_name’)

"Malcom’

>>> m.group ('’ last_name’)

"Reynolds’

gboboobooooooboooobobooooobouoooboboooo

>>> m.group (1)
"Malcom’

>>> m.group (2)
"Reynolds’

gboocooOoboooobOoboboooboboooooboboooooboooono

>>> m = re.match(r" (..)+", "alb2c3") # 3000000
>>> m.group (1) # 0000O0O0OOOO0OO
Ic3/

groups([default])
gooool1gooooooooo0o0oO0oooooooDooOooUOOooUOoooooDoooDoO
O000defaur 0000000000 O0ODOOCOOODOOODODOOODOOOOOODOOONO None
000@oDo000oo0oooodon Python1.5000000000000O0O000OOOOO0OO
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ocooobooOoooobo0oooooooooboasaooo)booooooboo0ooooDon
obooooobooooobooboooobooon)

ooo:

>>> m = re.match (r" (\d+)\. (\d+)", "24.1632")
>>> m.groups ()

(24", "1632")

gbogbobdobobobboboboboboobobobooobooooboooooon
000000000 Db00bO0b0o0b0b0b0Odefaur DO OO 0OODOOOOODOODOOO
U000 NoneOOOQooono

>>> m = re.match (r" (\d+)\.?2 (\d+)?2", "24")

>>> m.groups () # 00000000000DOOOOODO None OOO
(24", None)

>>> m.groups (' 07) # 0000000DODOOOODOOOODOOOOO o OOO
(r247, "0")

groupdict([default])
0o0obo000ooO0b0 oOoO0O00 00obO00obOOoobDO0oboOobDOoooOoooOoooOgoooog
00000 defaul: D00 DO00D0D0OD0DO0O0ODOOD0ODOODODOODODOODODOODODOODOO None

ogoooooo

>>> m = re.match (r" (?P<first_name>\w+) (?P<last_name>\w+)", "Malcom Reynolds")
>>> m.groupdict ()

{’"first_name’: ’'Malcom’, ’last_name’: ’"Reynolds’}

start([gmup])

end ( [group ] )
group U0 000000 ODOO0O0DOOOOODOOOCOOOODOODOODOgrewp 0000000
b @oooboboooboobooooboooobbgrewp000O0DOOO0OO0OODOOOOO
oooooob-1000000000000000 mOD0OOO0O0O00O0OO00DO0O0O0O000O00O0
UOg0D00D00O0DOOD gO0OD0ODOODOODO (m.group(g) OOOOOODOO)O:

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

o000 group DD OOODODODODOOOONO m.start (group) U m.end (group) OO
000000000000 0000000m = re.search('b(c?)’, ’'cba’) OOOOO
m.start(0) 0 100m.end(0) 020000 m.start (1) Om.end (1) OOOO 200
OO0 m.start (2) 0 IndexError 00000000

OO0000000000000D00 remove_thisOOOO0D0OOOO0DOODO

>>> email = "tony@tiremove_thisger.net"
>>> m = re.search("remove_this", email)
>>> email[:m.start ()] + email[m.end() :]
"tony@tiger.net’

span ( [group] )
MatchObject mOUO00O0O0O0OO 20000 (m.start (group), m.end(group)) OO
000000 grewp 0000000 DODOOOOOODOOO (-1, -1)D0OO0DOOO groupd0O0 00O
ocooooogo
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pos
RegexObject U search() O match() DOUO0OO posOUOOOOOOO REOODODOO
doodooodoodoooooooooooooog

endpos
RegexObject O search () O match () OO0O0OO endpos 00000000 REODOODO
00000000000 000000000O0o0oooon

lastindex
Jdoodbodbooooboooboobooboob0boobObooDboooDoboobOon
o000 NeneOOOOODOO (a)b, ((a) (b)) O ((ab)) DOOO0O0O0O rab” 0o
O000Olastindex == 10000000000 (a) () DOOOOOODODOO lastindex
== 200000000

lastgroup
000000000000 o0ooooO0o0oo0bo0ooDo00oDoLOo0ooDo0OooDbOooooOn
Uoo0bo0bo0obOo0bd Noned O

re
U0 MatchObject UODOOODODO match () OO00OU search() DOO0O0O0O0O0DOOO
gooooobooon

string
match () 0000 search () UOOODOOOOOOO

7.2.6 O

goooo

oboocooOoboooobobooooobooooobOooboboooobooboooooboooon:

def displaymatch (match) :
if match is None:
return None
return ’'<Match: %r, groups=3%r>’" % (match.group (), match.groups())

gbooooobobooboooboobobooooooboboooooobobooooboobob 1b0bo
oooooOosbobooooooobuoboboboo*robbo0 koo sgroooooo &9
goooo“org1gboo “1rob*robgboobooooboboooogo

oboocooOoboooooboboooooboooooboboooooboboboooOoboooooono :

>>> valid = re.compile(r"[0-9akgj]{5}$")

>>> displaymatch (valid.match ("ak05g")) # Valid.
"<Match: "ak05qg’, groups=()>"

>>> displaymatch (valid.match ("ak05e")) # Invalid.
>>> displaymatch (valid.match("ak0")) # Invalid.
>>> displaymatch(valid.match ("727ak")) # Valid.

"<Match: ’727ak’, groups=()>"

oooooo »7z7ek"0000ob0oo0ooo0oobDobOobO0oboboooobo 200b00DbOObOO
gboboobobooboobooooboboooooboooon :
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>>> pair = re.compile (r".x(.).» \1")

>>> displaymatch (pair.match ("717ak")) # 7 000
"<Match: "717’, groups=("7",)>"

>>> displaymatch (pair.match("718ak")) #0000
>>> displaymatch (pair.match ("354aa")) # O0OOOOO

"<Match: ’354aa’, groups=('a’,)>"

gbooobooboobobooboboobobobbObd MatchObject O group () UDOODOO
ooooboooo

>>> pair.match("717ak") .group (1)
I7l

# re.match() O group() ODOOOODOOODO None DOOOODODOOOODOO
>>> pair.match("718ak") .group (1)
Traceback (most recent call last):
File "<pyshell#23>", line 1, in <module>
re.match(r".«(.).» \1", "718ak").group (1)
AttributeError: ’'NoneType’ object has no attribute ’group’

>>> pair.match("354aa") .group (1)
Ial

scanf() 10 0O0O0OO0O

PythonOOOOODOOODO scanf () UOOOO0OO0O0O0O0O0O0O0O0O0O0DOO0O0DOOscant() 000000

ubgboooooboboboobobboboobobobobbdbobolb scanf () DOOOOO
googboooboobooboobooboobooo

scanf () OO0OO oooo
%C
$5¢c -{5}
%d [-+]12\d+
%$e, 3E, £, %g [—+]12 (\d+ (\.\dx*) 2[\.\d+) ([eE] [-+]2\d+)?
%1 [-+]12(0[xX] [\dA-Fa-f]+|0[0-7]*|\d+)
%0 0[0-7]%
$s \S+
su \d+
$x, $X 0[xX] [\dA-Fa-f]+
/usr/sbin/sendmail - 0 errors, 4 warnings

gbooobooobooboobobboobooboon

%s — %d errors, %d warnings

gb00 scanf () DOOO0O0OO0OO0DOOOODOOODOOODOOO

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

Ooo0oo00o0o0o0o0ooboboboooo0oo0o0o00ooO0o0o0b0b0O0dmaximum recursion limit
exceeded (U IUOOOOOOOOO)YOUOOOOOOODODODO rRuntimeError dddooooOoonOoad
Ogoooooooo

>>> s = "Begin" + 1000 x ’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/python2.5/re.py", line 132, in match
return _compile (pattern, flags) .match(string)
RuntimeError: maximum recursion limit exceeded

gboboobOoboooooboooobooboooooboooooon

Python23 0000000000000 x2 00000000000 0O0CO0O0OOOOOOOOOOOO
U0O0000000 Begin[a-zA-20-9_ 1x?end 0000000000000 O0O0O0O00O0O0O00OO
gboboobobooboobobooobooboooobobooooboboooooboooon

search() vs. match()

Ubb0d000match () OO0OO0O0OO0O0OO0OOO0O0OOCODOO0OO0OOO0DOOOCODOODOO0 search()
gbooobOobooooboboooooboboooooooon :

>>> re.match("o", "dog") # "o" OOOO "dog" OO0DOOOOODODOOODODOOOODOO
>>> re.search("o", "dog") # search() DOUO0O0OOO0OODOOOODOOOOOO
<_sre.SRE_Match object at ...>

O00: 0000 re.compile("pattern") 000O0OOO0ODOODDOODDODODOODODOOO
O000Ore.match(pattern, string) O re.search(pattern, string) OOOO0O0OO0OO0O
ooad

match () O000000OCOO0O0O0O0O0OOO0OOO0OOOOOOOOOO0200000000000000

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # "o" 00 "dog" OD0OOOOOOOOOOOOO

# J00000OOOOOO0O0O00O0O0OO0 o DO0O0OO0OOOOooODOO
>>> pattern.match ("dog", 0)

# "o" 0O "dog" 0O 20000000000O0DOO (OO0OODO oOOODOOODOO )
>>> pattern.match ("dog", 1)

<_sre.SRE_Match object at ...>

>>> pattern.match ("dog", 2) # "o" O "dog" 0 30000000000OO0ODOODOODO

gooood

split () DO0O0O0O0O0O0O0DOO0O0ODOOCOOOOOOOOO0OOOOOOO0OOOOO0O00O000O00D0AO0

oboooobooboooboobOooooooobooobono pythonOOOO0OO0O0ODOOO0OOOOOODOO
gooooooo
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oboooboobooboobobooooboooboobooboobooooboobooOo3ouooboooonn
ooogd:

>>> input = """Ross McFluff: 834.345.1254 155 Elm Street

.. Ronald Heathmore: 892.345.3428 436 Finley Avenue
. Frank Burger: 925.541.7625 662 South Dogwood Way

. Heather Albrecht: 548.326.4584 919 Park Place"""

oobooooboliooooboobooobobooooboboooboooooboooboobooo0oooooonn
gooooooo

>>> entries = re.split ("\n+", input)

>>> entries

["Ross McFluff: 834.345.1254 155 Elm Street’,
"Ronald Heathmore: 892.345.3428 436 Finley Avenue’,
"Frank Burger: 925.541.7625 662 South Dogwood Way’,
"Heather Albrecht: 548.326.4584 919 Park Place’]

gboooooobooboboooboobobooooooboboooboooooboboboooobOobobn
booobobooooboboobooboibnd split() Omaxsplit0O0OOOOOO :

>>> [re.split(":? ", entry, 3) for entry in entries]
[["Ross’, ’"McFluff’, 7834.345.1254’, ’'155 Elm Street’],
["Ronald’, ’Heathmore’, 7892.345.3428’, ’'436 Finley Avenue’],
["Frank’, ’Burger’, ’7925.541.7625", ’'662 South Dogwood Way’],
["Heather’, ’"Albrecht’, ’548.326.4584’, 919 Park Place’]]

goodoo :?00000000000C0000C000C00O0O0O00O00O0O0O0OOO0OOOO0O0O0OODbAO
maxsplit 0 40000000000000O000COOO0OOCOOODOOOOODOOO0 :

>>> [re.split(":? ", entry, 4) for entry in entries]

[["Ross’, ’'McFluff’, ’834.345.1254", ’'155’, "Elm Street’],
["Ronald’, ’'Heathmore’, 7892.345.3428’, ’'436’, ’'Finley Avenue’],
["Frank’, ’'Burger’, ’925.541.7625", ’'662’, ’"South Dogwood Way’],
["Heather’, ’'Albrecht’, ’548.326.4584’, 7919’, ’"Park Place’]]

gbooobood

sub () DO0OO0OO0OOO0OOOOO0OOOOO0OO0DOO0OOOOO0ODOOOObOObOObOOoOOoOOoO>OO00O0
0000000000 sub() OOOOOO0OOOO0OOOO00O0OO0OO0ODOOO0O0OOOO0DOO0O0OO00000O0
ooooooboooobooboon

>>> def repl(m):

inner_word = list (m.group(2))
random.shuffle (inner_word)
return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."

>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
"Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.’
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
"Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.’
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oboooooboooogon

findall () OOOOOOOO0ODOOODODOO DOOOOOOsearch() 0000000 OO0OODODODOOO
oobobOooooOooooooboooobo0ooobOooboo0oobo0oobO0obO00b0n findall()
oooooo :

>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
["carefully’, ’quickly’]

gbobooboboooobooboooog

ubooobooodobboboboboboobobbobobobobobobobobOobOobOobooooon
U000 MatchObject UODOOOOODODOO finditer () DOOD0DOOODOOODOOODOODOO
goboooboobooobooob bboobobooobbo0obooboboonD finditer() OOOOO0O :

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):
print ’ 2020-202d: %5’ % (m.start(), m.end(), m.group (0))

07-16: carefully
40-47: quickly
Raw String 0 O

Rawstring 00 (r"text")00O0O0O0O00000O0CCO (\/)OOOOOOOOOOOODOOOOOOOO
gooooboobooobooboboboooobooooooboooo20b00b0ooooobOoboboooDD .

>>> re.match (r"\wW(.)\1\w", "™ £f ")
<_sre.SRE_Match object at ...>

>>> re.match ("\\W (.)\\I\\w", " ££ ™)
<_sre.SRE_Match object at ...>

gbobobooooooboobobobobobobobobooooobobobobobOobOoURaw
string0 0000 v"\\\"OOOOO0ODO0OOUO0OORawstingDOOOO00D0OOO "\\\\"ODOOOO
obooooOoboooobooboooooooo :

>>> re.match (r"\\", r"\\")
<_sre.SRE_Match object at ...>
>>> re.match ("\\\\", r"\\")
<_sre.SRE_Match object at ...>

73 struct — 0000000000000 DOODOOOOODOODOODO
HEN

OO000D00000 PythonOOO PythonODODOOOODOODOOODOOO CODOOOODOODOOOOD
booooobOobobooooooboboooooooooOobooooooboobOobOoboon
gbooob0oooboooboobOooobooooooooocobooboooboOononog PythonOOODOO
ooooboobooooobobobooooboooooboobnboobDobD boboog
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gobO: OOoobooooooboo cuobboobooooobooooob cooooooboonbn
0000 @ignment) 00 0000000000000 CO0O0O0O00OO0O0O00O0O0OOO0O0OOCOOOCOOOAO
goooooooooboooooooooo coboboboboobobooboboboboboboo
gbobooooboobooboooooboboobooboobooooobooboobooooooobOoboOoon
000000000000 native 00000 standard D00000000: 0000 OO0O0OO0O, O
oo, 000bo0o0ob0 ooboobooog

731 00000

boboobOobooboobooooboobooogn:

exception struct .error
dooooooooobooooo; bbb oooooobooon

struct.pack (fmt, vi, v2,...)
Ovi, v2, ...0000000000000000000000O00O00O0O0O00O00OO00OO0O
00000000000 0000O000000000b000o0ooO0oO0n

struct.pack_into (fint, buffer, offset, vi, v2, ...)

vi, v2, ... 0000000000000000000000000000000000A0 buffer
Ooffset OO DODOO0OOOOoffset 00000 0OO0O0O0OO0O0ODOOOOODOODONO 250
oo.

struct .unpack (fint, string)
@OO0O00 pack(fmt, ...) 0DO0OO0O0DO)YODOODODOOOOOODDODOODDODOODOODOOOOOO
000000000000 O0ooo0oodoooo0ooDOo0oDooooDoooOoooooog
0ddddooobobobobobob0o0o0ooo0ooobobobooon (len(string) O calcsize (fmt)
0ooooooooooao)d

struct .unpack_£from (fint, buﬁ‘er[, oﬁsetzO])
buffer OO0 O000OOOOOOOCODOOOOOODOOODOOOOOOODOODOODOOD
O0D00OD00ODO0OO0OOWuffer 000000 format OOO00OOOODOODOOOOCODOODOO
(len(buffer[offset:]) O calcsize(fmt) 00000000 OOOOHODOODOOO 250
oa.

struct.calcsize (fint)
goo0ooO0d0o0o0ooOooOoooOoodooooDo@uooooDooooooooO)yoooooo

732 000000000

gdoooobOooobooooobooooobooooooooooooobooobooboooobobooooonn
oobooobooboboooooobooooo/boooooooooooooobooobooobono oobo
goooobooboooobo ooobooo,goo,00booboo oooooboboooooboooogoo
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oooooo,booo,00bo0o0o00

O0000000ocCcoDDoO0O0O000000d (mativeyOOOO0O00O0DDOODODO (byteorder) 000 DODO
OO0000D0O000 @ignment) 0000000 DOOOO0O0ODOOOOOOODOOOOOOOOD
g@obocooobooboooobobooooo)g

uboboooboobooboobobooooboobooboooooboboobooboboooobOoboobo
gboboobOobooooobooooboboooboobooooobon:

oo gooood oono googooog
@ googno native native
= googono standard | none
< oooooooog standard | none
> oooooooog standard | none
! 000000 000o0ooooo) | standard | none

gboboobobooobooboooobooboooooboooorerbobooOobOObDOOO

ooboooOooboOob0obOoooboooooooooboooobooboOooboobOooooooooOooon
O00Intel x86 U 00O AMD64 (x86-64) D D OO DD OOOODO OO Motorola 68000 O O O PowerPC G5 U
O000000000D00ARMOOO Intelltanium D0 OO0 D0ODOO0O00O000O0ODO0OOOOOO00OODO
gooooobOo)yoooooboboooboobobooOgn sys.byteorderd 0000000000

U000o0b0o0b0o0ob0o0b0oob0ob0 cobounO sizeofOOODOOODOOOOODOODO
gbobooboboooobobooooobooooboobooooboobon

obooobOooooooboooobooboooob ooboobooooobooooboobn

rer g r=rgobogoobooboobo:.bobooboobobbobooboobobooboobo
gboooboobooobooboooooobooooga

iy goboob0oocobO0booocooobOoboooboobOobooocooobOOoboooboooboOoooOan
gooooboooboooobobobooogooo

oboooboooom@obooobbooooobooo)boooooobooboooobooooboooon
r</ 000> 00b00boocooobooocooboobn

oo:

1. 0bo0oobooboobooboooboobbooooooooooobooboooobooooDboag
ooooboooooogon

2. 000b00000ob0OooboobOobobooobooboobD0obobooobooboDobobDoooooOow
000 <,>,=,r000000000)

j.ooboooboooboboobooboooboobobooboobooobooboooboooobObboOoobOOonoon
gooobooooboboooooboobooo oboobooogo

gbooaboodan

OO0000000 (formatcharacter) 0000000000000 ;CO PythonO0DOOOOODDOOOOD
UobO0ooboooooobooobooboo:00b00b0000 standard00000O0O0O0COODOO
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gobooooooooboooooboobooooobooobog r<r, ,/="000000o00o00o00
ob0oOoO0O000OO0Onative 000000000000 O0OCODOOOOOOODOOOOOOODOOO

I>”I!I

gooood coon Python [ gpooood oo
X pad byte no value
c char go1oooo |1
b signed char OO0 (integer) | 1
B unsigned char goo 1
? _Bool gDboOoQd (bool) | 1 (1)
h short ggoo 1
H unsigned short ggo 2
i int ooo 4
I unsigned int ooad 4
1 long ooad 4
L unsigned long ooad 4
aq long long ggod 8 2)
Q unsigned long long | OO0 8 2)
f float gpooood 4
d double goboooo 8
S char[] ggd
o) char[] oo
P void * goo
ooo0:

.72 000000 CYHOO000000 _peolODOODOOOODOOODOODDOODDOODODO char
ooooobooooooooooob1oooobooooooboobooooOooob2600D0.

2. 00000000 gy 000 ' 00000000000 CcOobObO0On0O CO long longOO
Windows OO __inte4 000000000000 0OO0OO0ODOO0OOODOOOODOOOOO0OODOO
Ooooobooooooboooooooooooboo 22000.

3.7£7 000 'ar 0000000000000 000000 IEEE754binary32 (/£ O0O0O)O000O
binary64 (d’ OO0 OOODODOOOODODOOODODOOODODOODODOOODOO0OOO00O0O00D0OO0
gbooooooon

4. 'prO00000000O0CODOOODOOOOOOOOOOODOOOO@MOOOOOOOObOOOnn
ooboobooobobooOorer0b0b0Oob0obobooboboboobooboobooO)o0r=r0000
oobooobooobooobooooboooooobooobboooobbOobooobboooDbOoOoDo
ooboobooodOsruct0000000O0O0O0ODOOOODOOODOOODOOODOOOODOOODOO
'pr 000000000000

goboooboboboobobooboobob comyDO0O0O0OO0DOOOOODOOOO0DOOOOOOOO
gbO00d "4n’ O'hhhh O0O0OD0OO000O0OO

obooboooooboooobooboobod;count0 000000000000 O0DOOOOODOODOO
ooooo

gboooboobd s 0Odbcommt00000000DO0O0O0OO0OCODOODOOOOOODOOOOOO
oboooooboobooooo;b000 r1ocr 0100000000 0DOO0OOO0O0O0ODO r10s”7 0100
gbooobooobo1l1oboooboooboooboobobooboobooobobooobooobobooboOoDbn
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gbobooooooooobooboobobobobooobooooboOobOobOoboobooocCoce oo
oboooooboooobooboo)rosr 0 10000000DOOOOOO

O00000D00 'p" O “Pascal D OO (pascal string)” DO O O0O0OOOPascal OO DO ODOOOOODO
0000000000000 00O0000comt00O0O000O0DOO0OO0ODOOODOOODOODOODOLOO
obooooodob1bobooboooboob 2ss0gbo0booboobooboooboobon
0000000000 0000 pack() DO0O0OO Pascal DO OOODDOODODOO (count-10000O0)
O000O00 count-10000000DOO00O0ODO0O0OO0O count-10000000000O00C0O countd OO
0000000000 DO0ODOO0ODO0ObO0O0OD0O0O0DO uwnpack () OODOODOODOODOO 'probobOO
ODcountdO000O0O0O0O0OD0O0O0OOOOOOODOOODODOOODOODOO 20000000 O00DbOO
oooooooog

OO00DO0O0o00O ey D00D0OCODO0O PythonODOOODO longODOOOOO00OO0OODOOD
Python OO OOO0OOO0O0OOO0O0ODOO0O0DOO0O0OOOOOODOOOCOOOOODOOOCOONULLOOODOO
U0 PythonOOOO 000000000000 DOO0ODOOOOOOO00ODOOOOOOPythonOODOO
OO0 long0000000000D00CO0O0D0DOOODOOO0OO AlphaO00 Merced DO DODODOO 64 bit
OO0000000o0ooO0O0O0OD0O0O0O000000DD0O0D PythonlongOOOOOOOOOOODODOD
obO;32bit00000000000000O0000C0O0 PythonOOOOOOOODOO

gboooboogoD r2r 000000000 Truel FalseUDODOODOOODOOODOODOODODO
O00000oooooooo0 100000ODbO0O00Db00OD0beolDODODOOOOODOODODODOOODO
oooooOoooonD TmeOOO0OOOO

ugbb: boobodgbooboobodoboobboobooboaboobobboobooboan
gbooobooobooo

gbooobOobooooobooooboo/moooobon:

>>> from struct import =

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

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

>>> calcsize (’hhl’)

8

O000o0oooooooODOoO0O0o0O0O0O000000 namedwple0000000O000000O0DOD
oooooooog:

>>> record = ’raymond \x32\x12\x08\x01\x08’
>>> name, serialnum, school, gradelevel = unpack(’<10sHHb’, record)

>>> from collections import namedtuple

>>> Student = namedtuple ('’ Student’, ’'name serialnum school gradelevel’)
>>> Student._make (unpack (' <10sHHb’", s))
Student (name=’ raymond ", serialnum=4658, school=264, gradelevel=8)

oboooooooboboooboooobobobooooobOobooooooboOooboooboOobooon
ooooboobooooobobooboobooboon:
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>>> pack (’ci’, "*’, 0x12131415)
" %\x00\x00\x00\x12\x13\x14\x15"
>>> pack("ic’, O0x12131415, 7«")
"\x12\x13\x14\x15%"

>>> calcsize('ci’)

8

>>> calcsize(’ic’)

5

000000000 r11h01" O0long0 D0 40000000000D00000DOOCOOCOODDOOOOD
2000000000000:

>>> pack("11h01”, 1, 2, 3)
"\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

boooobooboooooobobooboooooobooboboooooooboboooboooboOoon
gboobOobooooobobooobooboooobobooobooboboooooobooon

oo:
Module array 000000000000 OODOOOOOODOODO

Module xdrlib XDRO OO ODODOOOOOODOODOOO

733 000

struct 0OOO0O0O0O0DOO0O0OCODOOO:

class struct . Struct (format)
O000oo0oon forme 00000000000 0ODOOO0D0ODOO0O0OO Struct0O0O0D00OOO
O0000Swuct 00000000000 DOOO0O0ODDOOOO0OODODOOOO0O0OODOOOO
00000000000 O0struct 000000000000 OO0OOOOODOOOODOOODOOODOO
00000Dooooo25000.00000000 Struct0 00000000 0ODOODOODOOOO
ooooooog:

pack (vI,v2,...)
pack () OOOO0OOD0ODOO0OO0OO0O0ODOO0OOO0OO0O0ODOO0OOO0OOODOOO(Len(result)
0 self.sizelOOOOOOOO)

pack_into (buffer, offset, vi, v2, ...)
pack_into () DO0O0ODOOOOOODOOOOODOODOOOOODOOOODODOO

unpack (string)
unpack () 0000000000000 0OOOO0OO0OO0OO0OO0OO0ODOOO0OO(1en (string)
O self.sizeOOOOOOOOOOOOO)HO

unpack_from (buﬁ‘er[, oﬁ‘set:O] )
unpack_from() DO0O00O0OOODOO0OOODOODODOOOOODODODODOOOOODDODOO
(len(buffer[offset:]) O self.sizeOOOOOOOOOOOO)T

format
OO0 Struct OO0 0000000000 OO0OOOO0OO0OO0O0O0OO0O0O0O00O00
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size
format OOO0O0O struct (D 00000000 ODOOOOOOOOOOOOO

74 difflib— 000000000

gbooobz21000.0000000000D00DOO0OO00OO0ODOODODODOOOODOODODOn
O00D0D0O000000000000000 HTML O context diff, unifieddiff 0 00000000000
gboooooooboboooobooboboooooooobobooobobobooooobOOoboon
ob0000 filecmpOOOOOODOOOOODOODOO

class difflib.SequenceMatcher

0000000000000 000000D0D0O0000000O0O00d (hashabley OOOOOOO
00000000000 0DO0O0ODOO0OOoogmgo0odnoOnDOOnOd Rateliff O Obershelp OO
0000000000000 00O0”0000000000000DO0OO0000OOoOoOO0OO
Oo000odooooooobooooooooywk’ 0000000000 ODOOODOOOO0O0OO
00000000 Rateliff 0 Obershelp 000000000 junkOO0OO0O0O0)ODOOOOOOO
0000000ooooDoooo00ooooDoDooo0oO0oooooooDooooDoOoOoOoOOon
O0000o000DooO00o0ooOo000ooo000oDoO00o0DoOO00D0ooOO00ooDooOOoOn

O000:0000 Ratelift-Obershelp 0000000000000 300000020000000
SequenceMatcher OO0 OOOO000O0O0O0O0O0O0O0DO0200000000000000000A0
gooobooooboboooooobooooooboooboobooboDobooooDbOon

gooooobobbo.:00000000000D000DOO00D1%200000000000000 200
obooOo0Oukd0000O00COODOODOOOOOCOCOOODOODOOOOOOCOOOOO00O00AO0
ooboooobooobobooobooobooobobooboooboobooobooboboOobooooDoo
oooobooooboobobooooboooo

classdifflib.Differ
0doooooOoOoOoO000000ooooooOoOobOobO000o0ooooDooOobOobOoo00ooooa
Differ 0 0 00O SequenceMatcher 000000000000 0O0OOOOOOOOOOOOOMD
OHOoOoOOoODooooooooooooo

DifferJ0000000O0O0O0O0O20000000000000

god go

- gooobobo 1oooogooo

T+ 7 oooobobo20000000

r gbogobogobooboab

re ! ooooboooobobooobooooon

“‘{boboooboobooooobooboboboooOoOoboOoOoooOoobooOoOoOoboboOoooOon
oobogoboboooooobooooboooobobboooooobooooboooboboooooboooDbooDo
uoooboooobooood

class difflib.HtmlDiff
000o0oDOooo0oooooDopDoooooooooooDooooOooooooDooooooona
O0O0ODOHTMLOODDO (@OOODOO0ODO0OO0ODO0ODO0ODODO HITIMLOOOO)DOODODOOOOOd
000000000000 00DO00DO00D00O0ODOO0O0ODODOo0oOoOoOooOOoOoDOoooDOog
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gbooobobooobooboooobooboooooboob:

__init__ ([tabsize][, wrapcolumn][, linejunk][, charjunk])
HtmlDiffOOOOOOOOOOOO0OOOO0

tabsize 0000000000000 O0ODOOODDDOOOOOOOOODOOOOODO sODO

wrapcolumn 0 0000000000000 O0DOO00ODO0OO0ODOOOO0OOOODOOOOOOODO
gboodobONeneOOOO0OOOOOOODOO

lingjunk 000 charjunk 0000000000 00O000O00O ndiff() (HtmlDif£OOOO0O
ooooooooooobooooHTMLODOO0O0)O0O0OO0O00OO0000O00000000
gbooobo0bd ndiff() 00O0ODOO0O0OOOOODOOODOO

OO000D0000 publicOO0DOOOO:

make_file (fromlines, tolines [, fromdesc]/, todesc][, context][, numlines])
fromlines O tolines (00000000000 ODOOODODOOOOODODOOODOOOOODO
Odo0bo0oo0ooooooooob0 HTMLOOOOOOOooOOoooooo

fromdesc OO0 todesc 00 0000000000000 ODO0OOOODOODOOOOODODOO
gobobobobobooboooboobooboboooobobobobo@ubobobobon
gooooo)d

context U0 0O numlines 0000000000000 0O0O0O0O0OOOCcontextd TrueOOOO
O000000oooDODO0O00000000 rFralsed00000OO0O0ODOOOOOOOOOO
numlines 00000000 500contextd True D00 Onumlines 000000000000
J0000o0oDobOb0ODO0O000Ocontextd False 00O OO numlines 0 “next’ 0000000
do0dooo0oodoooooooooDooooobooboooooooboobooooooon @o
000000 dOOmext’ D0 00000 OoOOOOOOODOOOO0O0OO00OO0OOOOOOOO
oo0o0ooooooon)o

make_table (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])
fromlines O tolines (0000 000000D0)0000D0O0O0O0OODOOODOO0OOOOOODOO
0000o0ooOoO0O0000o HTMLOOOOOOOOoOOoOOoOoOooo

O0000000000 make_file() OOOOOOOOOOOOO

Tools/scripts/diff.py 00000000000 0O0O0O0OOO0OOO0ODOO0OOOOOOODOO
uboooboooobooboboobobo 24000,

difflib.context_diff (a, b[, fromfile][, tofile][, fromfiledate]], tofiledate][, n][, lineterm])
a0 p(O00000O0)HDODODDODOOO(@MOUOOOOODDOODODODOOOOO (generator)) O Ocontext
diff 0000000 @OO00oooooooo)oooooo

oobOOooboobooooboooooooooooooooooOoooobOOooobO0oobOOoO0ooonn
goooobo/Mooboobooogooboboooobo@ubooooDHhooob vnOODODO
oooooo 3000

0O00opoooodiffd0ddd (x+»«0 ———0000)O00O0O0ODOOO0ODOO0O0O0OOOODOOOO
O0000000000D0000O0000O00DOf1ile.readlines () 00000O00DO0OOOO
O00file.writelines () OOOOO0OOOOOOO
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00000000000 00O00DO000O0O000000O00DOO0ODOOO00OD0Od linetermO0O0
"wOgoooogoooo

O00000o0o0o00oooooooooo0oo0oDo0oooooDoooDoooooDooooo
fromfile, tofile, fromfiledate, tofiledate 00 0 0000000000000 ODO0OOtime.ctime () O
0000o0o0o00Do0o0o0ooooooooooooooooooooooon

>>> sl = [’bacon\n’, ’'eggs\n’, ’"ham\n’, ’guido\n’]

>>> s2 = [’python\n’, ’"eggy\n’, ’"hamster\n’, ’guido\n’]

>>> for line in context_diff(sl, s2, fromfile='before.py’, tofile=’after.py’):
L. sys.stdout.write (line) # doctest: +NORMALIZE WHITESPACE
**x*x before.py

-—— after.py

khkkhkkhkhkhkkhkkhkhkhkkkkkk

* K * 1,4 * K K K

! bacon

! eggs

! ham

! python

! eggy
! hamster
guido

OooooobDOogipO00DO0O000O0O00O0000 OOODOO0O0O0O0ODODOO0ODDO 230
oo.

difflib.get_close_matches (word, possibilities[, n][, cutoff])

oo0oooooobooooo0oooDbDooobodbOwed00000OO0O0DODOOOOO@OUODOO)O
OO possibilities D word D0 0 000000000DO0OO0O@OOOOOOOOO)DOOO

ooboobob0 .@EOO0OO0O0O0OO0O3)00O0O0ODOOOODOOODOODDeRO OOODOODO
oooobooog

U0000000 cutoff (OOOOODO 0.6)0000 [0,1]0000000000word 0000
0000000 possibilitiesOODOODO0O00O0O0OO

possibilities 00000000000 @M O00n0)00000000000O0O0@DODOOODOO
oO)oooooooooooboooboooo

>>> 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)

[]
>>> get_close_matches (’accept’, keyword.kwlist)
["except’]

difflib.ndiff (a, b[, linejunk[, charjunk] ] )

a0 p(O0O00D0O00O0)DOODODODO@OODODOOODOOODODBO0ODOO (generator))DODiffer
ooooboooooo

000000ob0obooOobOobogd linegjunk O charjunk D00 000000 0O0ODOO (UOOODOO
0 None)O
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lingjunk: 000000000 0DOOCO0O0OOCO0ODOO0O0 junkOOO0O0OO0OO0OODOOODOOO
OO0O0O0OPython230000000000 (None)JOOOOOOOODOOOOOOODOODOOOO
0O IS_LINE_JUNK() O0OO0ODO0O0OO0O0OO00O0O000DbO00O0 (#H)OoDoOoDbOobOooboooo
0000000000000 00000000Python23 00000000 sequenceMatcher O
obooboobooboobooooobooobooobooooooboooboooobOooooo
g23000000000000000000O00O000O0DOO

charjunk: 00 (OO0 10000)000000000000O00ODOOOOODOOOOOODOODO
IS_CHARACTER _JUNK () ODOD0OO0OOODOOO0OOOO (@OOOOOOOO0O0OOO0O0O0O0DbOO0000n0n
oooobooooono)oooobooooooooo

Tools/scripts/ndiff.py U000000D000O00O0O0OOOO0O0ODODOOOODOOOOOO
googd

>>> diff = ndiff (' one\ntwo\nthree\n’ .splitlines (1),
R "ore\ntree\nemu\n’ .splitlines (1))
>>> print '’ .join(diff),

- one

o A

+ ore

?

- two
three

tree
emu

+ 4+ o

difflib.restore (sequence, which)
00000000000 0000O0oo00o0oooooooaaon

Differ.compare () OO0 ndiff () OOOO00OD0O0O sequence 100000000 O00OO
oboooboboooboboooo1oob2@owhchDOOOOO0)000000000O0DO0OO

0.
>>> diff = ndiff (’one\ntwo\nthree\n’ .splitlines (1),

L. "ore\ntree\nemu\n’ .splitlines (1))
>>> diff = list(diff) # materialize the generated delta into a 1list

>>> print '’ .join(restore(diff, 1)),
one

two

three

>>> print '’ .join(restore(diff, 2)),

ore
tree
emu

difflib.unified diff (a, b/, fromfile]], tofile][, fromfiledate]], tofiledate][, n][, lineterm])
al p(OO00D0OO0DO)ODDOODOODO@ODOODOOODOOOOODOOOO (generator)) O Ounified
diff 000000 (COD0D000000oo0oO0)yoooooo

tbooobooboooooooooobobooboboobobobooboboOobobooobOoboon
(oo/amoboooboobooooobooo)oobooobooooboooboooooobooooon
gbooobooboooboob0on000D0OO0OO0OO0ODOOO 3000

Oo0ooooobdffoo0dn (-—--,+++,@eO0000)00000DOOCOO0DDOOODOOOOOO
ob0o00ob0oO0O0ooooooooboonoobOobOobdDnfile.readlines () OOOOOOO
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0000000000 file.writelines () OOOO0OO0ODOO0OO

obooooooooobobobobobooooooooooboooboobOoobonlineternog ™
gbooobooobgon

O00o000000oo00ooooooooDo0ooO0oooDoooooooooDooDoooog
[fromfile, tofile, fromfiledate, tofiledate 0 D U D 0O 0000000 0ODO0OOOODO time.ctime () O
O0000oo000oooo0oooooo0oooooooooooooooooon

>>> sl = [’bacon\n’, ’‘eggs\n’, "ham\n’, ’‘guido\n’]

>>> 52 = [’python\n’, ’"eggy\n’, ’"hamster\n’, ’guido\n’]

>>> for line in unified_diff(sl, s2, fromfile='before.py’, tofile="after.py’):
. sys.stdout.write (line) # doctest: +NORMALIZE _WHITESPACE

—-—— before.py

+++ after.py

@@ -1,4 +1,4 @@
-bacon

-eggs

—ham

+python

+teggy
+hamster

guido

oooooobooodib0DO00000000O0000O00 OCOobOOoOoOooOooooOooonoon 230
ao.

difflib.IS_LINE_ JUNK (line)
obooooOoboobooooobooon me0O0DOOO0O0OO "4 00000000 OOODOOODOO
U000bo0o0o0o0bo0oogdOPython23000 ndiff () OO0 linkunk D0 OD0O0O000ODO0O
gooono

difflib.IS_CHARACTER_ JUNK (ch)
oboocooobooboooobobbob0 ech00O0DOOOOOODOODODOOODOODOODDOO
O0000000000D00O0ndiff() 000 charjunkOO0DOOO00O0ODOODOOOOODO

O0e:

Pattern Matching: The Gestalt Approach DD D 0D 00000 : 00000000 John W. Ratcliff 0 D.
E.Metzener 000000000000 OOOODOQDr. Dobb’s Journal 19880 700000

7.4.1 SequenceMatcher0 OO0 OO

SequenceMatcher DUOO0OOOO0OOOO0OOOO0OOOOOOOO0OOO0OO

class difflib.SequenceMatcher([isjunk[,a[,b]]])
00000000 igjunkO00 None (O OOOOOOODH)ODODOOOOOOOOODOODOOOOO
cooooooboO0ooooooboOo0oooooooooobDooDOD wkbOOO0OOODOOO
000000000000 00DO0ODO00000D0A0 isjunkd NoneOOOODOlambda x: 00
goooooOoOoOoOOO;000000OOOQOoQOOOOOOOOOOOO0O0OOOOOOOOO
gooOoOoOoOoOoOOOOOOOOOOOODODOOOOOOOOOOOn

114 O70 00000


http://www.ddj.com/184407970?pgno=5
http://www.ddj.com/

The Python Library Reference, 0 0 0 0 2.6ja2

lambda x: x in " \t"

oobo0o0bO0 0 b0 DOO0O0DLOOODOOOODOOODOOOOOODOOOO0OODOOODO
O000DOo0o0oO0DoOonoo (ashableyOODOODOOOOODO

SequenceMatcher DO 0O0O0O0O0OOOOOOOOOOOOOO

set_seqgs (a, b)
Of0ooO02000000000000

SequenceMatcher OO OOO0OOO0O0200000000000000000000000000
oooooObD10b000000ob0b0ob0o0b0000b0b0b0b00n0g set_seg2() 000
gbooboooboboobbooobob 10b0ob0o0b0ob0o00ubOnd set_segl () 0DODOO
gooo

set_seql (a)
oooob 1o oobooooobooo200b0b00o0oboooooooobO

set_seq2 (b)
00000 200000000000000000000 10000000000 DO0O0O00D0OO

find_longest_match (alo, ahi, blo, bhi)
alalo:ahi] 0 b[blo: bhi]l]O0OO0OOO0O0OOOOOOOOOODODOO

sjunk D0 00000 NoneUODOO get_longest_match() O a[i:i+k] 0 b[J:j+k] O
oooooo (i, j, k) OODODDOOO0OOO0O00O alo <= i <= i+k <= ahi 00 blo <=
j <= J+k <= bhi O00O0O0O0ODO (17, 37, k)Y OODODOOODODOODOODOOO k >=
k', i <= 1041 ==1’, j <= 37 0000000000000 OOOOOOOOOOO
000000« 0000000000000 e 0000000 bOOoOon
Opr000000O0DO0OO000O00O00OO0O

>>> s = SequenceMatcher (None, " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (a=0, b=4, size=5)

U0 unk000000000DO0OCO0ODOOODOOODOOOODOO0OODOOODOOO0O0O0O00
00 junkO0000D00O0OO0O0ODOODOODOOODOOOODOOODOODOOOODOOO
OO000D0O0 jwk00D000000O0OCDOOOO00ODOOOOODOODOOOO0O0ODOO
obboobO0bo0oooobobooobooboooodjuwnkd00 junkO00O000O0O000OO

Oo0o0oo0b0o0oboob0oobo0obD0  wnkdD0OO0OO0OO0OO0ODOOODOO » abedr 02000
gbooooon r abed’ UOOO0OO0O0OOODOODOODOOOODOODOO rabedr 0OOOOO
obooob 2000000000000 rabed’ 0OO0OOOo0OO

>>> s = SequenceMatcher (lambda x: x==" ", " abcd", "abcd abcd")
>>> s.find_longest_match (0, 5, 0, 9)
Match (1, 0, 4)

000000000000000 (alo, blo, 0O) DOOODOOOOOOO226000:000
J0oOoobooDoOggg (namedtuple)y 0 Match(a, b, size) DOODOOOOOOOOO

get_matching blocks ()
0000000000000 000000000O00000O000O0 30000000000
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obooooooboDb (4, 3, ny 00000000000 afi:i+n]
obooooobooooo3goboobo;gjoboo0oboobooooog

== b[j:j+n] O

gboooboobooooan
gooooooboooo

(len(a), len(b), 0O)U00O0O0O0OO0OO0OO0OO n==000

oo (i, 3, n) O (17, 37, n)y OOODOODOOOO300002000000300
000000 i+n = 17000 J+n != 3y 00000000000 0O0O0 3000000
oo0ooooo0oooooobo0oOoooDoooDboOobo25000:000030000000
oboooooboooobooboooooobooooo.

>>> s = SequenceMatcher (None, "abxcd", "abcd")

>>> s.get_matching_blocks ()

[Match (a=0, b=0, size=2), Match(a=3, b=2, size=2), Match(a=5, b=4, size=0)]
get_opcodes ()

al pO0O00DO0O0OO0OOOOOOD SO0O0O0OO0OODOOODODDODOOODOOO (tag, i1,

i2, j1, j2)000000000000000000000 11 == j1 == 000000

ooooooboobo 2000000000010 0020000000000

g0 000000000DO00O0O0O0DOO0OOO

a oo

"replace’ alil:i2]1 0 b[ J1:j21 00000000
"delete’ alil:i2] 00000000000 31 == j2000
"insert’ b(jl:52]1 0 a [11:11] 0000000000 11 == i20000
"equal’ alil:12] == b([jl:j2] (U O000OOOOOOO0)
g)
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)
>>> for tag, il, 12, Jj1, j2 in s.get_opcodes():

print (" al%d:%d] (%s) b[&d:%d] (%s)" %

(tag, 11, i2, aflil:i2]1, 31, 3j2, bl[3l:321))
delete af0:1] (g) b[0:0] ()

equal a[l:3] (ab) b[0:2] (ab)
replace al[3:4] (x) bl[2:3] (y)

equal af[4:6] (cd) b[3:5] (cd)

insert al[6:6] () b[5:6] (f)

get_grouped_opcodes ( [n] )

Ub0n00000000000CODOO0O0OCODOOOO0OO0O0ODOO0000 (generator)d O
ooono

0000000 get_opcodes () DOODOO0OOO0OO0OO0OOOOOO0ODOOODOOODOOO
gbooooboooobooboooobobooogo

O0000 get_opcodes () DOOODOOOOODOOOOOODOO23000.

ratio()

[0, 110000 0ob0obo0ooobOooboooobooboooooobooono

TO2000000000000000O0000O0OMODODODOOOODOOOODOOODODO 2.0*M
/TOODDODOOOOOOODOOOOOO0OoOooooooDOObODOD 1.00000DDDODODOO

O70 00000



The Python Library Reference, 0 0 0 0 2.6ja2

gbooOoo.ob0OO0OO0OO

0000000 get_matching_blocks () OO0 get_opcodes () DOOOOODOOOOO
gobodooubooooboonoboboonbobooboo0bododguick_ratiol()
0000 real_quick_ratio() DOO0OOO0OOOOOOOOOOOOOOOO

quick_ratio()
ratio() DDOOOO0O0O0OOOOOOOOOO

00000 ratio() OOOOOOO0OO0O0ODOOODOOODOOOOOOO0OODOCratio() 00O
obooooOobooooobobooobooboooobooboooooboon

real_quick_ratio ()
ratio() 00000000 OOOOOOOOO

uaobbd ratio() DOOOOOOOOODOOOOOO0DOOOOO0OO0Oratio() O
quick_ratio() DOOO0ODOOO0OO0OOO0DOO0OOODOOODOODOODOOODODLOODO
goo

Joodoooboboo0ooooo 3 0000000000000 0000000000 guick_ratio()
0 real_quick_ratio() 000D ratio() DOODOOOODOO

>>> s = SequenceMatcher (None, "abcd", "bcde")
>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_quick_ratio()

1.0

7.4.2 SequenceMatcher 0 O

oooo200000000000000D0 junkbOOD0OO

>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",
"private volatile Thread currentThread;")

ratio() OO[0, 1100000000000 O000DOO000O0O00DO0000O0O0D00DO0 ratio() OO
goelbOdOO0OOOOobOObOOOOOOOOOODOODOOO

>>> print round(s.ratio(), 3)
0.866

ooobObO0O000o0obb0oooooboobbb000000 get_matching blocks () DOOO0OO0OO0O

>>> for block in s.get_matching_lblocks() :

print "a[%d] and b[%d] match for %d elements" % block
al[0] and b[0] match for 8 elements

al[8] and b[l7] match for 21 elements

al29] and b[38] match for 0 elements

get_matching_blocks () OO000OO0O0O0O0O0OO0O0OO0O0OO0O0OO0OO0DOOOOOOOOOOODOODOO
OO0 (len(a), len(b), 0)OOO0OO0ODOOO0OO0OOCOODOOOOOOOOOOOODOOOOOODOO
ooooogooooo
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oobobooOoooobOoOoooboO0o20000000000000000 get_opcodes () DOOO0OO0O

>>> for opcode in s.get_opcodes():

print " al : 1 bl : ]" % opcode
equal af[0:8] b[0:8]

insert af[8:8] b[8:17]

equal al[8:29] b[17:38]

Ode:

e SequenceMatcher 0000 0O0O0OODODODODODODODDODODOOOOOOOOOOOOOOOO
get_close_matches () DOOOOOOODOO

» Simple version control recipe SequenceMatcher OO0 O0DOOOOO0OOOOOOOO

743 Differ0 00000

DifferJ0000D00O0O0O0OOO0O0OOOOOOOOOOOOOOOOOOOOOOODOOOODOOOD
boboobooboboboooobobooooooboobooooooboboboooboobOobOobo
gboooooboob eootooboobobooobooboooooobbobooboobobooboobobn
gbooooobooooooobobooooobooboobooobooboobooboobOobooboOobobn
ooooooboooobooboon

DifferJ0000000DOO0O0COOOOOOOOO

classdifflib.Differ ( [linejunk[, charjunk] ])
00000000000 linejunk 0 charjunk 0000000000000 (OO0 NonedDOO)O

lingjunk: OO0 O0000O00D0OOCOO0OOOO0DOOO0O0O0 jwkOODOOOOOOOOODOO
0000 NoneODOOOOOODOOOOOD junkOOOOOOODOODO

charjunk: DO O0DOO0OD0 @TO010000)DODO00DO0O0ODOOODOOOO  wnkO0O0D0OO0ODOODO
0000000000 NoneOOOOODOOOO0OjwnkOOOODODOOODO

Differ 00000000000 100000000000O00O0OC0O0D0OO0OOOO0OO0OOM0O

compare (a, b)
000000 2000000000000000000O0O0O0OOOOO0000OOOOOO
oogo

gobooboobbooboobooboobbooboobooboboooboobooon
gboboobobooobobooobobooob0obobobO0bO0o0obOn readlines () OOO
oboooooooooobomoboooooooooboobooboboooooooooonoo
boboobdobobod writelines () DUOOOOOOO0OOOOOOOOOODOODOO

7.4.4 Differ 0O

uobdo200000000000000C0000O000O000O000O00O01000000 (@ODOAO
O00000000 readlines () OO0OO0OO0OODOOOCOODOOO)ODOOOODODOOO
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>>>

>>>
4
>>>

"\n’
>>>

go

>>>

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.
777 .splitlines (1)
len (textl)

textl[0] [-1]

text2 =7’’’ 1. Beautiful is better than ugly.

3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.

777 .splitlines (1)

Differ 0000000 DOOOODOOOO

d = Differ ()

U000 piffer000000000DO00O0O0OOODO0ODO0O junkOD00 junkO00000000D0ODOO

boboobO0oboobobOobopiffer() OO000O0O0O0OO0ODOOOOOOOO

gbooo200000000

>>>

result 00000000000 Opretty-print0 0000000

>>>

>>>
I
’

’

"+
ro

’

ro
¥
ro

"+

result = list (d.compare (textl, text2))

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’,
g ———= "\n’,
4. Complicated is better than complex.\n’,
e+ A “\n’,

5. Flat is better than nested.\n’]

gboboobobooooboooobooboooobooo

>>>
>>>

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

+ 4. Complicated is better than complex.

? FH++ A ~

+ 5. Flat is better than nested.
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745 diffib00000C000000ODOOO

O0000dfib0000 dif£0000000000000000000000D0O00O000 Python O
U0O0000D000 Tools/scripts/diff.py0000000000OO

"mm Command line interface to difflib.py providing diffs in four formats:

* ndiff: lists every line and highlights interline changes.

* context: highlights clusters of changes in a before/after format.
* unified: highlights clusters of changes in an inline format.

* html: generates side by side comparison with change highlights.

mwn

import sys, os, time, difflib, optparse

def main() :
# Configure the option parser

usage = "usage: %prog [options] fromfile tofile"

parser = optparse.OptionParser (usage)

parser.add_option("-c", action="store_true", default=False,
help=’'Produce a context format diff (default)’)

parser.add_option("-u", action="store_true", default=False,
help=’'Produce a unified format diff’)

hlp = ’'Produce HTML side by side diff (can use -c and -1 in conjunction)’

parser.add_option("-m", action="store_true", default=False, help=hlp)

parser.add_option("-n", action="store_true", default=False,
help=’'Produce a ndiff format diff’)

parser.add_option("-1", "--lines", type="int", default=3,
help=’Set number of context lines (default 3)’)

(options, args) = parser.parse_args()

if len(args) == 0:

parser.print_help ()
sys.exit (1)
if len(args) != 2:
parser.error ("need to specify both a fromfile and tofile")

n = options.lines
fromfile, tofile = args # as specified in the usage string

# we’re passing these as arguments to the diff function
fromdate = time.ctime (os.stat (fromfile) .st_mtime)
todate = time.ctime (os.stat (tofile) .st_mtime)

fromlines = open(fromfile, 'U’).readlines|()

tolines = open(tofile, 'U’) .readlines/()

if options.u:
diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile,
fromdate, todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)
elif options.m:
diff = difflib.HtmlDiff () .make_file(fromlines, tolines, fromfile,
tofile, context=options.c,
numlines=n)
else:
diff = difflib.context_diff (fromlines, tolines, fromfile, tofile,
fromdate, todate, n=n)

# we’re using writelines because diff is a generator
sys.stdout.writelines (diff)
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' _main_ ’:

if name
main ()

75 stringIo— 00000000 0O0O0OOOOOODOO

goboooooobo@ooobooo obooobooobo)obooooooobooooboboOoobobooa
Ub00o000000O0stringIO000O0O00O0O0OO@COOOO0O0DO00D00DO00 strO unicodeOO
oooooono)

gobobOooobooooobooooooboooboooooboo@oboooo bobobooboooboo)o

class StringIO.StringIO ( [buﬁer])
Stringio000000D0O0D0OO0ODO0OO0OO0ODOOO0ODOODOODODODOODOODOOOOOO
0000000000000 00000 stringIlo0000000O0OD0OOO0ODOOOOODODOOO
gooodoooOoogooo

StringIO0O0O0O0O0OD00OOD0OOODO 8$-bitDOOO00OD0O00D0000OO0O0D 2000000000
O0O000ooOo0oO0o0ooo0 200000000000 getvalue() OO0ODODOOOO (8hODO
OO0O00D0O0)7-bitASCIODDOOO0ODDO 8-bit0O0D0O000 UnicodeError 000000000

gboooo stringio000000000O0O0O0OO0OOOOOOODOO:

StringIO.getvalue ()
StringIo0 000000 close () DO0ODOO0OO0O0OODODOODOOO “iler0000D0ODO0O
00ooooooo sbhitDODoDoDooooooooooooooooooooooooooo 20
0000000000000 000000 unicodeErrorddo0oooooooonoon

StringIO.close ()
000000000000 0Oclose ODOODO stringIOODOOODODOODODODOOOOOOO
ValueError QOO0 OGOOOO

gdgd:

import StringIO

output = StringIO.StringIO()
output.write ('First line.\n’)

print >>output, ’'Second line.’

# 000000000000 --—-0O00O0
# ’‘First line.\nSecond line.\n’
contents = output.getvalue()

# 000b0o0oboobooboobobooboooooon —-

# .getvalue() DOO0O0ODOOODOOOOO
output.close()

7.6 cStringIO— [ 00000 StringIO
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cSstringIO OOODOO0O stringIO DOOODOOODOO0OOOOOO0OO0OO0OOOCDOOODOOOO
StringIO.StringIOOOO0OOOOO0O0COOO0OOOO0O0O0O0O0O0O0DO0O0O stringIO() OOOODOO
ooooogooooo

cStringIO.StringIo ([s])
00000000 Sringl0O 0000000000000

O000bo0ob0ooboobob facory D0 ODO0DOOO0OO0OOODOOOOODODOOOODODOO
booobooboobooooboboobooboooobobn stringzOoO0OO0OO0OO0OODOO
oooono

StringIoOOO0O0O0000O00O00O00O00O0DOO0OO0DOODOOOO0ODOODLOOOObOObOODbO
O0o0ooooooo ASCcioooooooobooooooooooooooooooooooDooo

Unicode HOODOO0ODO stringIO() OOOO0OO0O0OOO0O0O0O0DOODOOOOOOOOO Unicode
U000 bwffer 0000000000

oobOoobooboobon stringIO() DO0OO0O0OO0OO0O0OOOOOOOOOOOODOOODOO
0000000 cstringIO.StringIOo() OO0 write) OO O0OO0OO0D0OO0OO0D0OOOODOOOO
ubboboobobobboobobobobuobobodbobdld stringI O Stringo U OO
googooo

gboboooOobooooboobooooboooog:

cStringIO. InputType
uboo00o0obo0b0obO0n stringIO() UOOOOOO0OODOOO0DOODOODOOCOOODOO
oono

cStringIO.OutputType
gooobbbobOoOgg stringIOo() DOOO0O0O0O0ODDODDODODOOOUOOODDDDOOOOOO

00000d0odoo CAPID 00000000 OOOOD0o0oOoobOooooooboooooo
ooo:

import cStringIO

output = cStringIO.StringIO()

output.write ('First line.\n’)

print >>output, ’Second line.’

# 000O00O0OO0OOOOODO --000O

# 'First line.\nSecond line.\n’

contents = output.getvalue /()

# 000000000000 0O000OO0O0OO0O —
# OO .getvalue() DODODOOOOOOOOOOO
output.close()

7.7 textwrap— 0000000 0O0O0OODOO0O

U0000 23000.textwrap 000000000 O0D000O0O0 wrap() O £1i11 () 0000000
UO0D0DO00D000D0 TextWwrapper DOOD0O0OO0O00DO dedent () OOODOOD0ODODOOODOOOO
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boooooboobobooooobooboboooooboboboooooobOoboboooboobOoOoon
O00000D00000D0 Textwrapper JOOOOOO0OO0O0O0OOO0OO0OOODOO

textwrap.wrap (text[, width[, ] ])
text(000)0 0000000000000 O0O0OOOOOOOOOOOOOOOOO widchOODO
oo0o0O00O0O000000OooooooooUoooooooooo

UbooobooboobboobDbOobbOobDDO TextWwrapper DOOO0O0OOO0O0OOD0OOODODOO
OO00widthOOOODOO 70000

textwrap.fill(text[,width[,...]])
text 000000 DO0ODO0OOOOOOOOOODOODODODODODOODOOOOOOODOOOODODD
£fi11 () O

"\n".join (wrap (text, ...))

ooooboog
000 fill () Owrap() OOOOO0OO0OOOO0ODOOOCOOOOCOOOOOOO

wrap () O £i11 () DO0OD0DO TextWrapper 000000000000 O00DOOOO0O0OOO0OO
boboooobobbooooboobobooooooboobobooooboboooooobOoboOoobo
U000/ b0000b000obo0o0oboo00obo0obonobOo0Onnn Textwrapper 000000000
gooooboooboooobobobooogooo

goobooooobooobooobooboooboobooboooboooboobbOoo

TextWrapper.break_long words DO 0O00O00O0O0ODOO0O0OODOOODODDODOOODODDOOOOOO
ooono

U0b000b0O00b000000 dedent () DO0O0OO0OO0O0ODOOO0ODOOODOOODOODOOODOODOO
ooooboooono

textwrap.dedent (fext)
tet O O0DDO0ODDO0O0O0O0OODDODOOOOOOODODODOO

oboooooobobobooboooooooboobobOo/ooooobooooboobOobooon
oboooboooooboobooooobooooboobooooboobooooobo

uoboooooobooboobbooooboooboobobooboobooboobooooboooonn
O:" hello"OOODOO"\thello"OOOOOOOOOOOOOODOODOODODOODODOOO
@oooooo pythen250000000000000D0O000OO0ODO0ODOOOOOOODOODO
gbooboobooobobooboobooobdg

ooooboood:

def test():
# end first line with \ to avoid the empty line!
s = III\
hello
world
rrrs
print repr(s) # prints 7’ hello\n world\n 4
print repr (dedent (s)) # prints “hello\n world\n’

class textwrap.TextWrapper (...)
TextWrapper U0 0000000000000 DO0O0ODODOOO0O0O0O0O0O0OO0OO0O0OOODOOO
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gbooobobooobooboboooboobooobooboooooan

wrapper = TextWrapper (initial_indent="x ")
g

wrapper = TextWrapper ()
wrapper.initial_indent = "% "

gooooo

O00000 TextWwrapper 00000000000 OCOOODOOO0OO0OOODOOOOOOOO
gbooobooboobooboobobbobbobooon

TextWrapper U0 O0O000O0O0 @OOODOOOOOOOOOOOO)O0OO0OO0O0OO0OO:

width
(COoOoOoOd:70)000000000000O0O0O0O0DOOO0DOO0 widathOOOOOOOOOO
0000 TextWrapper 0 widthOOODOODODOOOOOOODOODOOOOOO

expand_tabs
@OoO0O00d: True) DODDODOUODDOOOODODO texr OO0DODOODDOOO0O text O
expand_tabs () OOOO0OOOOODOOODOOODOOOO

replace_whitespace
OO000:True)D000D00O0O0DO0ODO0ODOO (string.whitespaceOOOOOO)
do0o0doo0odoooooooooooooooogg

O00: expand_tabs OO0 replace_whitespace DOOOOOOOOOOO 1000
do0o00oo00oOo0o0ooDobOOoDoOooDooooOoooooa o

drop_whitespace
@obob:True)00b000o0bOoLbOO0ObO0O0ObDOO0bOODLDOO0ObODLDOOO@OO
goo0ooO0ooobOobOo)oooOob 26s000:000D0O0O0OO0ODODOOOOODOO
googoood

initial indent
(Doddo:-m»HoObOOodooobObooooobObO oo oobO L0 DoooOoOoooooa
gooooouooooooonooo

subsequent_indent
(DOoooo.-mHoOooooooooooobooobooboboob0oo0ob0b0o0o0o0o0o0o0oo0ooooo
Ofdoo0oo0ooooooooobooboooooooooan

fix_sentence_endings
(OO0000:False)D0D0DD0OOO0 TextWrapper 0000000 0O0O0O0OOODOODOO
JooooooooboooooboobooooboooooooooDboooobooboooooag
gooboooooobobooooobooobb oo o bbb b uooooo:
gooobooobooboooooog -,y Qoo 2 oo v g
o7 ood0obobobboto0ooooobobobboobobbboooooooo
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[...] Dr. Frankenstein’s monster [...]

O”Dr> O

[...] See Spot. See Spot run [...]

O”Spot.” 000000000 ODOOOOOOODOOO
fix_sentence_endings00O0OO0OOOOO0OO0O

OooboobOoboob0”b0ob0”00b0bOn string.lowercaseJO0OO0OO0OODOO
gbooooobooooboobobobobooooooooobooboobobooooobooonoog
ooooooooo

break_long_words
CoOob0D:True)D000O0DO0ODOO0 widthODOODODOODDODOODODODODOODDODOODDOO
widthOOOODODOOD0ODODO0ODO0O0DO000o0000o0b000o0ob0o0bobbooOod wideh O
0do0oooooboooobooodwidthOODOoOoooOOoOoooOooooooooooooon
ooooooooon)

break_on_hyphens
@Ooodd:True)J0000DO0OO0O00O0OOOOOODODODDODOOOOOOOOODOOODOO
gododddddddddoooogobbobooobboboboobbboboobbobbooooo
Jooooobobo0o0obobb0o0o0bb0o0oubbU0UuUbO break_long words QOO
oo bobobobbbodddooooooo oo
doodooooboooooooboooog 26000.

TextWrapper U0 OD0O000000OO0O0OCODOOOCOODOODOOOOOOOOOODOO:

wrap (fext)
text (OO0 OHODODODOODDODOODODOOODDODOODDODOOOODOO0DO0DOOO000D000O0width O
0o000dddooobobooooooon TextwWwrapper 000 0ooooooooooono
Joooobooobobbbbooooobobobboooooobbobon

£ill (text)
text 0000000000 DOO0OOOOOOOO0ODOOO0OODDOOOoO0bOOOoOobLbOOoOoDn
goo

7.8 codecs—codec I OO0 OOOOOO

U0000000000000 PythoncodecDOOOOOOOOOO0DOOOO0OO0OO0OO0ODOOCcodecO
U00000000 Pythoncodec(DODODOOOOOO)ODODODODOODOO codecODODOOODO
oooobooooooobooog

codecs OOOOOOODOOOOODOOO:

codecs.register (search_function)
codece 000000000 DOOODODOOO01000DOO00O0ODDOOO0ODOODOUOODOOO
Ooooooooooooood

CodecInfoUOOUOOOOOOOONO

7.8. codecs—codec OO O0OOOOOOOO 125



The Python Library Reference, 0 0 0 0 2.6ja2

ename U0 OOOOOOO

eencode U0 O0O0O0O0O0ODOODODOODOOO

decode 0 0O00O0ODOOOOODOODODO

eincrementalencoder U0 O 0O0O0O0OO0OOODOODOOOOOODOOO

sincrementaldecoder 00000000 0OD0OODOOODOOOOO

estreamwriter 00000000 OO0OO0ODOO0ODOOODOO

estreamreader U0 O OO0OOO0OOOO0ODOO0ODOODOOO
gooobooooobooboboooobooono

encode 1 decode: 10000000 CodecOOOOOOO encode () U decode () (Codec Interface
00)OOOoOOoOooOOoDOoOoOoOOoOobOOooOo0o0oOO00o00oo0ooo0o0o0ooOooooonoOono
0000000000000 0000 (statelessmode) 0 DO O0O0OO0DOO

incrementalencoder O incrementaldecoder: 0 D 000000000000 O0OO0OOOOOOOOO
ooooooooo

factory (errors='strict’)

O000000000000000000 IncrementalEncoder  IncrementalDecoder [
0000000000000 0000000000000000000000000 codecs 0 O O
O000O000oooa

streamreader O streamwriter: 0000000000000 00O0O0O00O0O0O00O0O0OO0O0O0O0OO
O0o0oooooo:

factory (stream, errors=’strict’)

O000000000000000 streamWriter d StreamReader 000000000 OOO
0000000000000 00O000000000000O0 codecsOO0O0OOO0OOODOOODOO

errors 1000000
strict’ 0O0O0OO0ODOOODOOOOOOOOOO
*’replace’ OODOODDO 2 0 '\ufffd’ OODOOODOOODOO
*ignore’ 0OOOO0ODOOODOODOOODOOODOOOO
e’ xmlcharrefreplace’ 000 XMLOOOOOOO (@IOOOOOOOO0O))

*’backslashreplace’ (DOOOO0OOO0OOOO0OOOOOODOOODOOO@ODOOODOOODO
D))

O register_errvor () U00OO0O0O0OODODODOO0OOODOOOOOOO
Oo000o0o0oooooboooooooooooooooododNene0 0 00o0oooonOonO

codecs.lookup (encoding)
Pythoncodec 00O O 0O0O0O codec D00 000000 0OO0OOONO CodecInfolOOOOODODODO
ooood
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booboboobOooobooooobOoobOooboooboboobOooboobOoobOonoon
O0O0000bO0O000bO0o00O0b0OO0DOcedecInfo 000000000 OO0OO0OOOOO
LookupError U0 0000000 O0DO0DOO0O0O CodecInfolUOOOOODOOODODOODOODO
uoooboooobooboon

O00d0O0O codecOO0OOODOOOOOO0OO0OOOOOODOOODOOOOOOOOODODOOOOOOOO
0000000000 codecOOOO lookup () OOODODOO

codecs.getencoder (encoding)
encoding 00000 codecOOODDDODOOOOODOODODOOONO

encoding 000000000 LookupError DO ODOOOO

codecs.getdecoder (encoding)
encoding0 0000 codecO O ODOOODOOODOOODOOODOO

encoding 0O 0O00OOO0ONO LookupError JODOODOO0O
codecs.getincrementalencoder (encoding)
encoding 00000 codec0 000000 DOODOODOO0ODOODOODO OOODODODODDOOOOOO

encoding 000000000000 codecO0DOODOODODOODOO O O O O O O
LookupError D00 OO QOad

oOoo0oo2s5000.
codecs.getincrementaldecoder (encoding)
encoding 00000 codec0 00D DODOODOOODOOODOOODO DOODOOODOOODOOO

encoding 000000000000 codecO0DODOOODOODODOD O O O 0O 0O O
LookupError Q0O ODOONO

ooogo25000.

codecs.getreader (encoding)
encoding 00000 codec0 0O ODOStreamReader 0 00000000 ODOOOOODODOOO
encoding 000000000 LookupError DO ODOOOO

codecs.getwriter (encoding)
encoding 00000 codec OO DOODO StreamWriter OO0 0000 OO0O0OOODOOOOODOO
encoding0 00000000 LookupError DO OO0OOO

codecs.register_error (name, error_handler)
0000000 error_handler 000 name 0000000000000 OO0OODOOOOOOO0O3
000000000 errors 00000 name 00000000 error_handler 0000000000
oodad

error_handler U0 000000000 O0ODODOONO UnicodeEncodeError D0 0O00O0OOOONO
0000o0ooooooo0oD0oooDdoo0doooodoooDOoooooooOoooooooog
000000000000 000000000000000000000DO0DO0bO0bO0ODbOODOO
0000000000 bOO00000bO00D0O0o0DOO0bOO0bOOoOOoooOobOO0bOOoOoo0oDoOoDOoona
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ooboobooboooboooooobooboooboobooooooooooboooboonn
Ub0o00ob0ObO00000000000b0000000 IndexError00000000O0

000000000000 0000000O000000O000000 UnicodebecodeError [
UnicodeTranslateError OO0 000000000000 O0O0O0OOO0OOOOOOOOOOO0O
ooooad

codecs.lookup_error (name)
OO0 name 00O 000000 O0O0OO0OO0OOOOO

O000000000000000 LoockupError OOOOODODO

codecs.strict_errors (exception)
strict O00OO0O0O0O00O0: 00000000O000O00O0O000 UnicodeError OOOO
onO.

codecs.replace_errors (exception)
replace 000000000 000D0O0ODOO00ODOODODOOOODOOOODODOOOg 727
O Unicode 0000 r\ufffd’ 00O OO00ODOO

codecs.ignore_errors (exception)
ignore 000000000 O:D0000D0O0DOODOOODO0ODOOLOOODOODLOODODO
gooooo

codecs.xmlcharrefreplace_errors (exception)
xmlcharrefreplace UUDUOODOUO0OOO (ODOODOO):00D000D0O0DOOODOOO
oo XMLOOOOOOOOoOooOoOoa

codecs .backslashreplace_errors (exception)
backslashreplace UU0UO0OODOOO0OO (@UOODODOO):0D000DODODODOODODDOOOOO
gbooobuoobuoobuoobobobobobobbobooooo

oboboooooooboboooooooooboobobooooooooobobooboooooooona
oooobooboooooboon

codecs . open (filename, mode[, encoding[, errors[, buﬁ‘ering] ] ])

mode 000000000000 OOO0ODODOO0ODOOOOODOOOO DOOODOOOOODODO
gobobooboooboobobbooooboobooboobob ryrrgoobbboboon
oboooboooooooo

Oob0: J00O000O0000o00oO0o0bbo0obbo0oboboOogboogd codec00OO0O0O0O0O0OO
U0D00000O00obo0o0oo0o0ooob0o0DbOd codecd D Unicode DODOOOODOOOOODOO
OO0 codecO0ODOOO0DOO0DO Unicode DO0OOOODDOO

goo0O: bobooobobooooboboooooboooobooboooobOobo0onoooboOoon
g-hit DO O DOO0O0OO0OO0O00oO0oobooooooobooooooobbooboobboooooon
obooO0/\nr 0000000 OD0OODOODOODOOO

encoding0 0000000000 O0O0DOOOODOODO
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errors 10 0000000O0O0O0OCODO0OO0OCODOODO0OOODOODOO0 OO 'strict’r OOOO
00000000000 valueError 0000000

buffering 00000000 open() OOO0O00OO0OOOOO ODOOODOOOODOO

codecs .EncodedFile (file, input[, output[, errors]])
godoooooooooooboooooooooobooooooooonooooboooooon
ooo

gbooooooobobobobobobompueil0O0O0O0OO0O0OO0O0OO00OO0OO0DOO0OOO0OO0OO
ourput O 000000000000 OO0O sring0 0000000 O0O0O0OOOOOOCOOODO
U0000000000000 codeesDOOO0ODOODODOONO Unicode O OO

ourput 000000000 impue 000O0O0O0OCOOOOOO

errors DO O0000O00O000O00O000OO00O0OO00OO0O0O0O0OO00O0 0O rstrictr doooong
0000000000 valueError0ooonong

codecs.iterencode (iterable, encoding[, errors])
O00000O0ooooOdierable 0000000000 0ODO0ODOOOOODOOOOOODOO
generator 00 errors 0 (000000000000 OOOO)OODODOOODOODOOOODO
ooooooooogo25000.

codecs.iterdecode (iterable, encading[, errors])
oooDbo0ooooobOierable 000000000000 DOOOOO0O0OODODOOOOO generator
OO0 errors0 (0DO0O00O0O0OOODOOODOOO)ODOODOODODOODOOOOODOODOOO
ooooo2s5000.

ubbobbobobooboobooboobboooboobooboobooboobooboboan
gooobood

codecs .BOM

codecs .BOM_BE

codecs.BOM_LE

codecs .BOM_UTFS8

codecs.BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF1l6_LE

codecs .BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
000000000000000000000000 UnicodeOOOOOODOOOO (BOM) OO UTF-
160 UTF-32000000000000000O00O0O0OO0OOODOODOODOODOODOODO0O UTF-8
0000 Unicode signature 1 00 OO0 OOOORBROM UTF16 0 BOM _UTF16_BE O BOM_UTF16_LE
o000 b oo buobeoM O BOM_UTF16 O
0o0ooooboOd eoM_LE O BOM_UTF16_LEOO BOM_BE O BOM_UTFl6_BEOOOOOOOO
UTF-80 UTF-32000000000 BOMOOOOOO

7.8.1 Codec O I ODO
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codecs JOOOODOO0O codee OO0 O0DOOODOODOOODOODOOODOOOOOOO Python O
codec0O0OOO0O0OOOO0O0ODOODOOOO

Python OO OO0 codecDODOODODOODOOOOOOODOODOODOOOOOOOOOODODODOOOO
gbobobooboboboooob 400000000000 0OO0OOODOODODODOOOOODOODODOOOO
oboobOobooooboboooooboooobOooboooobobooooobooOoooo

CodecUDO0ODOO0ODOODODODOODOODOODOODOODOODOODO

U0000000000000000 encode () ODOOOO decode () OOOOOOU errorsd 0000
oobOooobooOoobobOoobobOooobooobo0oobo0oobooooooobooOOg Python codec
goooboobooooboboobooogooboooo

Value Meaning

"strict’
UnicodeError (UO0O0O0OO0OOOOOO)OOODOUOO -ODOOO0OO0OOOOOOO

"ignore’ oooobooooboboooooboooonbon

"replace’ O00000D00000 —PythonOODODDO Unicodecodec D000 DOOOOOO0OO
U+FFFD REPLACEMENT CHARACTERO O OOOOO0OO0O00O ‘72 000000
"xmlcharrefredlaeXMLOOOOOOOOOO@OOOODOO)
"backslashreplldde0 00000000 0O00O0O0O0O0O0DOO0OO0OOO@OOOOONO)

codecs U0 DO0ODOOO0DOO0OOOO0DODODOOOD register_error () 000O0D00DO0O0O0DOO

Codec OO DOODO

CodecO0OU0OOO0OODOO0O0DOOO0ODOOOOOOODOOOOOOOODOOOOODOODOOOOODOOO
gooooboooboooobobobooogooo

Codec.encode (input[, errors] )
0o0oddb0 imput 0000000@CIOO0O0ODODODO, 0000000000000 0O0O0O codecs
0 Unicode 0 O0O00O0OOO0O0O0OOUnicode 00000 OO0OOOOOODOO UnicodedODOOOMO
000000 boouoboobno @UUl cpl2b20 is0-8859-1)000O0OOO0OODOOO
ooooooon

errors 1O UOUO0OOO0O00O0O0O0O0O00O0O0DO rstrictr 00OOO0OOOOOOOO

0000000 codecOOODOODOOOOODOOOOODOOOOODOOOOODOOOODOO
00000000 00000000D000 codecsO O StreamCodec0OOOOOOONO

oboboobobooobobOobOobOoboooooboooooooboboboobooooobooon
booobooboooobooooo

Codec.decode (input[, errors] )
oo0boo0b0mpue0 0000000 O000000,000000)0000000000 Unicode
ooboobobooobo0oobbooboo0obOo0obboooo0ooDooOobOoOO Unicode OO
ooooboooooo

input 0 bf_getreadouf 000000000000 O0O0O0O0O0O0O0O0DOOOO0O0DOOOOOOON
oobooboooboooooboooboobbo pytheonDOOO0OOODOOODOODOODOODOO
ooooboboobooboooon
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errorsUO000D000O0O0O00O0O0O0O0OO0strictr OOOOOOOODOO

ubgobdibd codecOooboboboobuoobobboobobobobooboboonba
O0D0000O000o0oo0ob0o0bO0bO0oO0DO0O0n codecs DO StreamCodec DO OOOO
ooo

ooboobooobobOoOobOoOobDOoOobOOoOobOOoboooOOoobObOOobobOOoobboooboboOoobooo
gbogbooboobobooo

IncrementalEncoder OO 0OOOO IncrementalDecoder D0 OOO0OOODOOOODODOOOOO
000000000000 DOO00bDoOOo0DbOO0o0oDo0DOoOo0ooo0oooDoooooooOooooa
doodooOOoooOOooDooooDo0oo0o0oDo0Do0ooDoOOoooO0o0oDoooDoooDooooDoOon
0000000000 encode()/decode () 00D O00ODO0DOODOODODOODODOOOOODOOOO
0000000000000 0000DLO0D00000DO0DO0O000O00DO0DOO0ODOODOO0OODOonDO
encode ()/decode () U0 DOO0OODOOOODODOO0OODOOO0OOOODOOOODOOOODDODOOOOO
do000o000dodooodooDooooooooodDooooooooooooga

IncrementalEncoder 0 0 00O O

gbooo0O25000. IncrementalEncoder U0 000000000000 OO0OOOOOOOOO
Ub0O000bO000O0obOOo0o0gn PythoncodecO O OOOODOOOOODOOOOODOOOOOOODOO
goocobooboooobooboobooboooooobooo

class codecs.IncrementalEncoder ( [errors])
IncrementalEncoder 000000000 OO0OOOO

ooboobobooooboooobooobobooooooooobooooooboobobooooboOoooDo
O000000D0OD0O0O000000oDO0O00OPythoncodecODODDOOOOOO0ODOODOOOOO
ooooboobooooooo

IncrementalEncoderd errors OO0 OO00OO00OO000OO00OO00OO0O00OO0O0OOO0O0ODO
Oddo0oooboooooboooooooboooooooooooonoo

*’strict’ ValueError (UOOOOOOODOO)OOOOODODOOODOOODOOODOO
*ignore’ 0O0ODOODDOODOOODOOO

o’ replace’ JOOOOOOOOOOOOOO

*’xmlcharrefreplace’ 0O0O XMLOOOOOOOOODOOO
*’backslashreplace’ OO0 0OO00O0OD0OO0OOODOOOOOOODOOOODOODOOOO

O0errors 000000000000 O00O0O0O0O0O0OO0O00O00O0O IncrementalEncoder [
000000000000 000O0o0o0o0000oob 00000 oOob0oooooOooboooOooOooo

errors OO0 O0O0O00ODODOO register_error () DOOOOOOO

encode(object[,ﬁnal])
object 1 (DO OOOOOODOODODODOOOLOO)DODODOOOOODODODODOOO
O000000000D00 encode () DOOOO0O0OO0O0DODOO0OO0ODOODO finelODOOODOO
oooooo@oobooooooHo
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reset ()
ofdoooooooooooboooooa

IncrementalDecoder 0D 0 OO OO

IncrementalDecoder UODO0DOOO0OD0ODOODODOOOOODODODOOOOO0ODODODOOOOODODODO
0000 Pythoncodece 00D DOOO00D0O0ODOO0O00DODOO0ODODODOOO0ODOODOOOODOODOOOOD
obooobOoooooobooog

class codecs.IncrementalDecoder ( [errors])
IncrementalDecoder U0 O0OD0OOOOOODOOOOO

obobOobOooooooooboboboobooooooooooobobobooooboooon
U0bD00bo0bOo0oboo0oooobobooOonOPythoncodecDOOOOOOOODOOODOOODOO
uboooboobooboooo

IncrementalDecoderJ errors OO0 000000000 OO0O0OO0OO0OOOOOOOOOO0OO
0000000000000 00000O0oO0b00o0o0oO0ooobooOooono

*’strict’ ValueError (UODOOODOO0ODO)OODOOODODOOODOODOODOO
' ignore’ JOOOO0OOO0OODOOOOOO
’replace’ U0ODOODODOOOOODOOODODO

O0errors 0000000000000 0O0O0O0O0O0O0O0O00O00O0O IncrementalDecoder [
000000000000 000O0oO0b00000oOoobo00o0oooob0oooooOooboooooa

errors 100 O0O0O00O0DODOO register_error () DOOOOOOO

decode(object[,ﬁnal])
object 0 (00O 0O0ODODOOODDOOODOOO)ODOOODDODOODDODOODODOODOOODOOO
00000000 decode () 00000000000 O0OOOO firel0DO00O0OODOODOO
00 @oooooooO)dod firel 00000000000 DOOO0OOODOODOOOOODOOO
0doo00oooooooDo0Do0ooOoU0ooDoUoOo(@oUDoooDoooooooo
Jdo0doo0o)youooooooooooooooooooooooooooooOoooog
0000000000 @o0oooooooooooo)o

reset ()
Od0o0o0oooooooooooooo

StreamWriter 0 StreamReader U0 OO0O0OO0O0OO0OO00O0OO0OO0OO0OO0OOOOOOOOO0O
00000000 000oDDOOOO0OD0ODO0000000000000d encodings.utf_80000
oooo

StreamWriter OO 04O O
StreamWriter O0O0O0O CodecOUO0O0O0O0O0O0OOOOOOOO0OOO0OOOODOOODOOOOOOO

00000 PythonO codecO0 0 OO0O0O00O0D0ODOO0OO0O0DODOODODOOOOOODOOOOOOOD
ooo
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class codecs.StreamWriter (stream[, errors])
StreamWriter OOOO0OOODOODOOODOOODOOO

oobooboooooooooboobooobooooooooboooobooboooooOoooonn
U00000b0000ob00bOo0od PythonO codecU DO OO0 ODOODOOOOODOODODOO
oooobooo

streem 00 (0 0000)000000O0O0O0O0O0OOO0OOOOOOOOOOOOOODOOO

StreamWriter OO errors DO 0D UOD0DODOO00O000OD0O0ODOODOOOOODOODOOODOODO
gbooobobooobooboooobobooon

*’strict’ ValueError (UOO0OOOO0ODOOO)ODOOODOOOODOOODOOODOO
*ignore’ JOODOODOOOOOODODODOOOOO

*’replace’ O00OODODOODOOOOOOO

o’ xmlcharrefreplace’ OO0 XMLUOUOOOOODOOOO
*’backslashreplace’ U0 UOOOUO0ODOOODOOOOOODOOODOODODOODOOO

errors U0 00000000000 OO00O0O0OCOODOOO0OCOODO0OOStreamWriterO 00000
ugboobooboobooboobobbobboo

errors OO0 0O0O000O0DODOO register_error () DOOOOOOO

write (object)
object 000000000 DOODOODOODOODODOOO

writelines (list)
Jdddddd0ddo0goooOg@ooooDn write() 00000 OOH)OODOODOO
oooooo

reset ()
00000000000 codecO 000000 OO0OOOOOOOOOOODOOO

goboooooooobooooboooooobooobooooboobooobobooobooo
gboboobooboobooboobooobooooboooooooobooboooboooboo

U00000b0O000000D0000 streamwriter000000000O0O0DO0O0OO0OOODOODOO
goooooboooooboon

StreamReader0 00O OO

StreamReader 0000 CodecOUOOOODOO0O0OOOOOOOOODOODOOOOOOODOOODOO
00000 PythonO codec 0O O0OOOOOODOO0ODOO0O0DOOO0OOOOO0OOOOOOODOOODOAO
ooo

class codecs.StreamReader (stream[, errors])
StreamReader 0 O00O0000O0O0O0OO0O0OO
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oobooboooooobooobooboooboboooboooooooboobooobooOoooonn
O0O0000b0000000b00000 PythonO codecOOOO0OO0O0D0OOOOOOOOODOODOO
oooooon

sream 00 (0 0O000O0)0000000O00O0O0OOO0DOOOOOOOOOOOODOODOOO

StreamReader U0 errors DO U DOUOOUODOO0OOOO0O0OOOOOOOOOOOOOOODOODOO
gbooobooooooboobooboobooo

’strict’ ValueError (00000000 D0OO0)ODODOODODOOODOOODOOODOOO
ignore’ JOODO0ODDOOOOOOOOOOOOO
o’ replace’ DO OOOOOODOOOOOO

errors 0000000000 O00O00O0O00O0OO0O0OO0O00O0OSstreamReader0O00O0n0n
000000000000 0000000000000

errors OO0 O0O000O0DODO0O register_error () DOOOOOOO

read([size[, chars[, ﬁrstline]]])
O00000000ooo0oo0ooDooooooooooDoooooooooog

chars 0000000000DOOOO0O00 read() OcharsO00O0OOO0O0O0O00O0ODODOD
ob0oobO0bOOo0ooobOob00o0b0obO charsODOOO0OOODOOOO

size0000000OO0DOOODOOOODOOODOOOODOODOOOOOODOODOOOO
goobobooooooobooooboooooooooo -100000bo000oooboobooOoo
U0o0000000 size000000O0OCOO0OOOOOODOOOOODOOOOOOODOO

firstine 0010 0000000000CO0DO0DO0OOO0ODO0OOOODOODOOOODODOO
gooooooo

oboboboobOobOobobOobOobooooooooooooooooooonognang size
gobooobooooobooobooobbooooboooobooobooooboobooboooo
ooooooooooooooooooooooooooooDboOoOobo0oOooooDooDoDn 240
O0:00 charsDO00O00000O0000O00O242000:00 firstline0ODOOOODOOO

readline([size[, keepends]])
go00o0oO0O0O0OD 100000O0O0OD0ODODODODODODODODDODOOOOOD

size00D00000DOOO0ODOOOOODO readline()OsizeO0000OO00ODOODO

keepends 00 0000000000000 DOODODOOODOOOOODOOO 24000:000
keepends 00 OO0 0OOOO

readlines([sizehint[, keepends]])
ocooooooooooOoooooOoooooOooboooOoooDoooo

keepends 000000000 codecOO0O0DOD0OO0O00DOOO0OOOODOODOOODODOOOD
gooooo

sizehimt OO0 00000000 0000ODO read() DO0O0OO size0 000000 ODOOO

reset ()
000000000 codecOO0OOOOO0OO0OOOOO
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gbooooooobooooboobobobobooboooooooboobobOoboooobooonoo
obooobOobooooboboooboobooooooooo

gbooobooobDboOoboO0bboOnD streamReader OO0 0OO0DOOO0DOOD0ODOOODOOODODO
gboooboobooooobooon

o000 20000000000000000000000O0codec000000O00DOODOO
gboogooboooboobooboobooboobodg

StreamReaderWriter 0 OO OO O

StreamReaderWriter OO0O0OO000O0OO00COOO0O0O0O0O0OO0ODOOOO0OOODOOO
loockup () UOUOOOOODOOOOOOOODOOOODOOOOOOOOOOOOOOODOOYd

class codecs.StreamReaderWriter (stream, Reader, Writer, errors)
StreamReaderWriter 00000000 DO0ODOO streem OO0 00000000 DOODOOOO
Reader 11 Writer 100000 StreamReader [ StreamWriter D0 O00O000O0O0OOOODOOO
00doodpoooooooooo0oD0oooDoooo0ooooDooooDooooDooooooonoa
00000000ooooooooooo

StreamReaderWriter OOO0O0O0O0O StreamReader D000 StreamWriter JO0O000OO0O0O0O
00000000000 0000000O000 0000000 00o0oOooOo0o0D0oOoO0oO0oDbDoon

StreamRecoder D O OO OO

StreamRecoder U0 000000000 DOOOO00OOOOODO-ODOO0O00OO0O0O0OOOODOOOODOO
gbooboobooooboboooooboboobooboboooooboon

loockup () UOOODOOO0DOODOOODOOODOOODOOODOOODOOODOODOODOOODOODOD

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors)
J000000000 StreamRecoder OO OO0 O0OO0O0OODOO encoded decode 010 00O
000 (read () UOOO0OD0O write() DOO0OO0ODO)OOOOO Reader d Writer 1O OO0 OO0 (O
0o00doodoooooo)yooooooo

O00000D0D0ODO0O0O00000000D Latin-100 UTF8OOOOO0O0ODODOOOOOOO
oooooon

sreem 0000000000000 ODOO0O0OCOOODOAO

encode 0 decode ] Codec 00 0O0OO0O0O0O0O0O0OO0OO0OODOO0O Reader 0 Writer 00 0O 0O
00 streamReader O StreamiWriter 000000000000 0O00O0O0O0OOO0OOOOOO0OO
00000000000 00o0o0on

encode d decode 000 000O00O0000O0O0DO0O Readerd Writer OO0 O00O00O0O00O0OOO
0000000000000 000O00000000000000000000O000 0 Unicode O
O000000000000000 UnicodeDODOOOO

oboboobobooooobobooobobooooboboooobooboboooboOoboOoono
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StreamRecoder OOO0O0OO0O00O StreamReader  StreamWriter 0000000000 OOOO
0000000000000 b0000oo0oooboooOooooooOoooo

7.82 0 O00OO0O0OOOOO Unicode

Unicode 0000000000000 DOODOODOODOOOOODODOODOO(@OODOOO Py_UNICODE
OooO)dPython 0 OOOODDOOOO0ODODDOOO@MWDOOODODOOO —-enable-unicode=ucs2 U
000 --enable-unicode=ucs4 00 000)0000O00OPy_UNICODEO 16000000 32000
00000000 Unicode 0O00OO0OOO CPUOOOOOOODODOODOODODODOOODO CcpuDOOd
000000000000 DODODO000000O000D0ODODDOO00000000DOO000O0O0 Unicode O
0000000000 0000D0O0000D0O00000000000O00000 Unicode DO0O0O0O
0d0d0oooopDoooOoODOOo0ooDDDoooOoODoO0000dddd0doooooooooooooon
00000 (ooooooDoD0o00o000oo0oooooooo0oO0)yooooooooOoooooooo
0-255 0000 0x0-0xf£f 000000 O0ODODOOD U+00FF OOODODOOODOODOOODO Unicode
00oooDOoOOoOOoODOOoO0000ooOoooooOobOoODOoOoD00000O0 (bo0ddrlatin-17 0O
0 "is0-8859-1’ DO O0OO)dunicode.encode () OOOOOO UnicodeEncodeError OO0
J00000000: UnicodeEncodeError: ‘latin-1’ codec can’t encode character

u’\ul234’ in position 3: ordinal not in range (256)

U0000000000b0 (charmap OO DOOOD0OODOOCOODO)ODODOODOO UnicodeOODOO
ubooboobooboobobooobob oxo-0xf£f0000000000O00O0O0O00O0O0OOOOODOAO
OO000D00O0000D000000000000D0 encodings/cpl252.py (00 WindowsOOOODO
oobooooooboo)booboooooboo2se0booooooooooooooboOooboonn
ooooooboooobooboon

OO00000D00O00DOO0D000 Unicode JODOOOO 655360000 1114111H0O00O00O0OO0ODO
gbO25600000000000000000C0O UnicodeOOOOOOO0OOOO0OOODOOOOOOODOO
gooooooooboobobooooboooobobobooobooooobobooboobooobDobo
O0ooooooooooooo0o0oooooooooboobo0o0o0oooooDboO0O0OO UTF-16-BEDD
OO0 UTF-16-LEC0000000O0000000 UTF-16-BEOO0OOOO0OOODDOOOOOO0O0ODOD
gobooobooboboobobooooooboooboboobobooobooooooboooboooboo0o0g UTF-16
gbooooooooboobbooooooobobobooboooooobobobooboooobDobOobDooo
ooooooceudODOO0OOO0OO0ODOOOOO0O0ODOOOOOUTF-l6e0D0O0O0000DODOD
O000000000oooDooDoOo0O00O0On BOM (“Byte Order Mark”) 0 00O 00 Unicode 00O OO DO
U+FEFF O OO0O00O00O0O0O0O0 UTF-le000000000O0O0O0OO0O0OOODODOODO0ODO0ODbOOD0
U000 (0xFFFE)O Unicode OO DO ODOODOOOOOOOOOOODOODODOOOO UTF-1600000
booobobo u+rrrEO00O0OOOOOOOODOODOOOOODOOOOODOOODOOOOODOODO
0000 Unicode4.00 0000 u+FEFF 0000000 ZERO WIDTH NO-BREAK SPACE(DOODODO
oobooooboooboooboooOo)ooboobobooboboooboobo@oO)yoooooooooDoooDo
000000000000 00Db0OD00D0DO Unicode4.00000 U+FEFF O ZERO WIDTH NO-BREAK
SPACEDOU0OO0ODOOOOOOODOODN (U+2060(WORD JOINER)ODOODOOOOODOOO)OOODO
000 Unicode DOOOOO0O0O0O0O0O0OO u+rFErr 00000000 O0OOOOOOOOOODOOO BOM
gboo0ooob0oo0oob0ob0oooob0ob0o0bD0b0obb00D0b0O0n UnicodeDOODOODOO
ubooboooobO0obooobO0obOo0obO0obO0d zeRO WIDTH NO-BREAK SPACELUOOOODOO
gbooobOooooooboobooboooooboooo

O0obO0O000 UnicodeDOOO0ODO0OO0ODOOODODOOODODOOOO0ODOOOUTEERODOOOODOOOO
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UTF8 0 000000000000 000000 UTF-800000ou0noooooooogibuTF-800
gbooooOoboooboobooooboooooboooo@oobooboo)bboooobobooobooobo
ooboOoObDedlOO IDODOODOOODODODUODLOODODO UnicodeODODODODODOOODO

O0000 xO000D0OO000DDO000DO0O0O0DO UnicodeDODOOODODO):

gd gogoooooo

U-00000000 ... U=0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U-0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX

U-00010000 ... U=001FFFFF | 11110xxx 10xxxxxx 10xxxxxx 10XXXXXX

U-00200000 ... U=03FFFFFF | 111110xx 10xxxxxx 10xxxxxx 10xxxxxx 10XXXXXX
U-04000000 ... U=7FFFFFFF | 1111110x 10xxxxxx 10xxxxxx 10xxxxxx 10xxxxxx 10XXXxXX

Unicode 00000000000 OO0OOO0 xOOOOOOO

UTF8 0 U000 0oooooooooBoMiOOOO0OO0OO0O0O0O0O0O000 Unicode DO OOO U+FEFFE
U@ObO0o0obOobo0ob0obOb0)zeErRO WIDTH NO-BREAK SPACELNODOUODOOOODO

U0O0000000000 UnicodkeJOOOOOOODOOOOOOODOOOOODOODOOOODOODOO
oboo0oboobo0boob0obooooub0 charmap 0000000000 O0ODODOOOODODO
oooooooooooogUurrsooooooooobooboooooboooooooobooooooD
OooooooooooooooooOooobo vurksOo00oooooobooooooooboooooooD
O000000O0 Microsoft 0 Notepad DD OO OO0 UTF-8000 (Python2500 "utf-8-sig" [
U0000O0)oOooOoDoOoDbOo0OO UnicodeDOODOODOOOOODOODOOOOUTF-SOODODOO
OO0 BOM@OOOODODO Oxef, 0xbb, 0xbf 0000000D0)O0O0DOOOO0DDOOODOOOOOOOD
U000 charmap 0O O0O00O0O00O0O0OCOO0DOCOO0DOCOO0ODOO0OO0DOO0O0(@OOO 1s0-8859-100

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

oboobooD)ooo wf-8-sig0 000000000 O0O0O0COO0O0OOOOOOOODOOOODO0O0OO0
gbooooBsoMObOOOOooOOooOobOOoOoOoOooooooOobOobOoboooooooooOobOoooo
Uo0o0o0o00ooOo0bo0o00Dobo0obo0oDbo00oo0o0nDO utf-8-sigecodec0 0D O0OOOOOODOMO
U0O000000300000 oxef,0xbb, 0xbf 000000000000 OO0O0DOO0O0OODOODOO
obooooobos3obooooooooogo

783 0000000OOOO

PythonOODOOOO codec 00 O0D0OO0OO0O0DODOOOODO COODOODOOOOOODODOOOOD
Ub0oO00oooobOobbooooonoobdbD cedec 0000000 OOOOOOOOOOOOOOO
gboobobooboobboobuoboobboobooboobobooobuooboboobobooboan
gboogobooobobooboobooboobooboboobooboobbobbobboobbobbon
OO0000;00000000utf-8"0 'utf_ 8’ codecO0D0OO0DODODOOMO

gbobobooboboooooooobobobobobobooooboobobO0obO (0bobO0O EURO
SsiGNOOoooooobooooo)yoobooboooobooboooobooboooobooobooo
ooobOoboooobooboooo:
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[SO8’sY OO0 OO

* Microsoft Windows 0 0000000 &S00 00O O0O00OOOOODOOOOOOOOOOOOOO
goopogobooboooon

IBMEBCDICOOODOOO

ASCIIOD OO IBMPCOODOODOO

Codec oo oo

ascii 646, us-ascii oo

big5 big5-tw, csbig5 oooono
bigShkscs big5-hkscs, hkscs oooono
cp037 IBMO037, IBM039 00

cp424 EBCDIC-CP-HE, IBM424 ooooo
cp437 437, IBM437 o0

cp500 EBCDIC-CP-BE, EBCDIC-CP-CH, IBM500 ooooo
cp737 ooooo
cp775 IBM775 ooooo
cp850 850, IBMS850 ooooo
cp852 852, IBMS852 ooooo
cp855 855, IBM855 goooo
cp856 googo
cp857 857, IBM857 oooo
cp860 860, IBM860 ooooo
cp861 861, CP-IS, IBMS861 ooooo
cp862 862, IBMS862 ooooo
cp863 863, IBM863 oood
cp864 IBM864 ooooo
cp865 865, IBM865 ooooo
cp866 866, IBM866 oooo
cp869 869, CP-GR, IBM869 ooooo
cp874 ood
cp875 goooo
cp932 932, ms932, mskanji, ms-kanji ogoad
cp949 949, ms949, uhc ooad
cp950 950, ms950 ooooa
cpl1006 Urdu
cpl1026 ibm1026 oooo
cpl1140 ibm1140 ooooo
cpl250 windows-1250 oooono
cpl251 windows-1251 oooono
cpl252 windows-1252 ooooo
cpl253 windows-1253 oood
cpl254 windows-1254 ooo
cpl255 windows-1255 good
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o71-0000000000

Codec oo od
cpl256 windows-1256 good
cpl257 windows-1257 googno
cpl258 windows-1258 oood
euc_jp eucjp, ujis, u-jis ooo
euc_jis_2004 jisx0213, eucjis2004 ooo
euc_jisx0213 eucjisx0213 ooo
euc_kr euckr, korean, ksc5601, ks_c-5601, ks_c-5601-1987, ksx1001, ks_x-1001 o0oad
gb2312 chinese, csis058gb231280, euc- cn, euccn, eucgb2312-cn, gb2312-1980, gb2312-80, iso-ir-58 | DO OO O
gbk 936, cp936, ms936 ooooao
gb18030 gb18030-2000 goooo
hz hzgb, hz-gb, hz-gb-2312 gbooano
1s02022_jp ¢sis02022jp, 1s02022jp, is0-2022-jp ooo
1802022 _jp_1 1802022jp-1, is0-2022-jp-1 ooad
1502022 _jp_2 1802022jp-2, is0-2022-jp-2 goo,0rt
1502022_jp_2004 | is02022jp-2004, is0-2022-jp-2004 oono
1502022_jp_3 1802022jp-3, is0-2022-jp-3 oono
1502022_jp_ext 1802022jp-ext, is0-2022-jp-ext oono
1802022 _kr ¢s1802022kr, 1802022k, is0-2022-kr ooad
latin_1 180-8859-1, 1s08859-1, 8859, cp819, latin, latinl, L1 ooooa
is08859_2 150-8859-2, latin2, L2 ooooo
is08859_3 1s0-8859-3, latin3, L3 ooooo
1508859 4 180-8859-4, latin4, L4 opoooog
is08859_5 150-8859-5, cyrillic goooo
1508859 _6 180-8859-6, arabic ooooao
1508859 7 1s0-8859-7, greek, greek8 ooooa
1s08859_8 180-8859-8, hebrew ooooa
1508859_9 180-8859-9, latin5, L5 oooad
is08859_10 150-8859-10, latin6, L6 oo
1s08859_13 150-8859-13, latin7, L7 ooooo
is08859_14 150-8859-14, 1atin8, L8 ooag
1s08859_15 1s0-8859-15, latin9, L9 ooooo
is08859_16 150-8859-16, latin10, L10 ooooo
johab cpl361, ms1361 ooo
koi8_r o000
koi8_u ooooo
mac_cyrillic maccyrillic ooooo
mac_greek macgreek good
mac_iceland maciceland goooo
mac_latin2 maclatin2, maccentraleurope ooooa
mac_roman macroman goooo
mac_turkish macturkish oooo
ptcp154 csptep154, pt154, cpl54, cyrillic-asian oog

7.8. codecs—codec OO O0OOOOOOOO
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o71-0000000000

Codec oo oo
shift_jis csshiftjis, shiftjis, sjis, s_jis oono
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 ooo
shift_jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 oono

utf 32 U32, utf32 goooo
utf_32_be UTF-32BE goooo
utf_32_le UTF-32LE ooooo
utf_16 U16, utf16 ooooo
utf_16_be UTF-16BE ooooo
utf_16_le UTF-16LE ooooo
utf_7 U7, unicode-1-1-utf-7 ooooao
utf_8 U8, UTF, utf8 ooooa
utf_8_sig oooono

codecO 00000 Python DO OODOODOOODOOODO codecO DO PythonOODOOODOOOODOOODODO
O00000 codecOO0OD0 Unicode 0000000000000 O0ODOOOODODOOODOOOOOD
Ub0oo0o0O0bO0000obO0boO0o0oobOon0onog PythoncodecDOOOOOOOODOOOOODODO

000000 cdecO 0000000000000 000D00DO0D0ODOOO0O0O0O000O0
boboobobooooboboooooboooooaga

140 O70 00000



The Python Library Reference, 0 0 0 0 2.6ja2

Codec oo oo o0
0O
oOd
base64_codbase64, base-64 byte 00000 MIMEbase64 OO0 OO0 OO
string
bz2_codeg bz2 byte O0O000bb20000000000
string
hex_codeq hex byte ooobDooooDboOo200 16e00000000000O
string
idna Uni-
code RFC3490000000Oencodings.idna0000OO0OOO
i oo
string
mbcs dbcs Uni- Windows O 0: 00000 ANSIODOODOOO (CP_ACP) O
code oooooooooooo
string
palmos Uni- PalmOS35000000000000
code
string
puny- Uni-
RFC34920 00000000
code code
string
quo- quopri, byte 00000 MIME quoted printable D OO0 OO0 OO0
pri_codec| quoted-printable, | string
quotedprintable
raw_unicode_escape Uni- PythonOODOODOOODOOO rawUnicode DO O OO ODOOO
code goopoooooooo
string
rot_13 rotl3 Uni- O0O000O0OD0O00O0 (Caesar-cypher) OO OODO
code
string
string_escape byte Python OO ODOOOOOOODOOOOOOODOOOOOOOO
string | OO0OO0OOOCO
unde- any 0b00o00o0obo00o0oO0obO0b0ob0obO0bO000 Unicode O
fined 000000 coercion(OOO0O0O0)OOOODOOOOODOO
oooobDoo0ooooo0oooo0o0oooDboOooon
uni- Uni- Python0DODOOOODODOOO Unicode OO OO0DO0ODOOOO
code_escape code go0ooooooo
string
uni- Uni- oooooooooooooodg
code_internal code
string
uu_codec | uu byte O0000 wencode OO0OO0OOOOOO
string
zlib_codeg¢ zip, zlib byte 00000 gzipOOOOOODOODOO
string

00000 23000: The idna and punycode encodings.
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7.8.4 encodings.idna— 000000000000 O00O0OCOOOO (IDNA)

00000 23000.000000000 RFC3490(00000000O0O0O0O0O0O0O0O0ODODOOOOIDNA:
Internationalized Domain Names in Applications) 0 0 0 RFC 3492 (Nameprep: DO OO OO0ODO (IDN) OO
OO0 stringprep 0 0000)000000000D00CO00DCOOO0 punycode0ODOOOODOOOODO
stringprep 000000 0O0OOOOO

0000 RFCOOOOODO ASCIOODODOODOOOODODOODOODOODOODOODOOOODOODOOOn
000 ("www.Alliancefran 0 aisenu” OO0 0O)0 ASCHOODOOOOODOOODO ASCIOOODOOO
00O00O0oOoog (ACED “www.xn—alliancefranaise-npb.nu” D0 00 0O0) 0D 0O0O0ODOOOODOOOOO
OACEOOOODNSOOOOHTTPHost OODODODOOOOOOOOOODOOOODOODODOOOOOO
0000000000000 0000000DO0O00000DO000bO0O000O0;,00000D00000
J0ooobooo:000000000 UnicodeDOOOODOODDODOOOOOODODODO IDNAOO ACE
000dooooboooooooooDbDO UnicodeDO0O00OOO0ODOODODOO0OOOOOODODOOOOO

Python OO OOO00OO0O0D0OO0OO0DOOO0DDOOOD: idnacodecd Unicode 0 ACEODDODODOOOD
OO0D000D0 socket 0O0OO0ODO UnicodeDOODODOO ACEDOOOOODOODOOOODODODODODOO
Ubdbdbd secketDOOOOOOooOoooboooooooooooooooooooooooon
U000D0000O0Db0O0Db0000 httplib 0 ftplibO000O0O00OO0OODOO UnicodeDOODOO
Uboo00 (httplibOODOOO Host: OOOOODOOO IDNAODODOOOOOODOOOOODOODOO
obooooobooooooo)g

@oooobooO)ooboobooOoooDooDboOoDOo UnicodeDOODOOOOOOODOO:00DO
0000000000000 0D0O0000D0O0000D0D0 UnicodeJO0DOOOO00ODOOOODOOODO

encodings.idnaO0O0O0O0 nameprep U0 D UOOO0OOOOOOnameprep DO OO OOOOODOOO
goooooOo0ooooOoOooooooooOoooooOoooooUooo0ooooDOoooooOoo
OO0nameprep 0D O0O000D0OO0OO0DOOOOODOO

encodings.idna.nameprep (label)
label 0 nameprep 0 0 000000 0O0OOOOOODODDODODOO0OOO0OODODODODOOOOOUOOO
AllowUnassigned OO O OO

encodings.idna.ToASCII (label)
RFC34900000000000 ASCIOOOO0OOOO UseSTD3ASCIIRulesOOOOOOODOO
oogd

encodings.idna.ToUnicode (label)
RFC34900 000000000 Unicode OOOOOOO

7.8.5 encodings.utf_8 sig— BOM O OO UTF-8

O000025000.00000000 UTF-8codecO0ODOOOO0DODOOOODOOOOOODODOD
U0 UTFOOO0O0ooooono BoMO UTF-8sO0 000000000 ooooooboboobooon
goooobooogobooooooooobo(@ouoooobooboobooboobOo)bobbooDDbo
oo0oooooooobo0ooooDooOo uUrFsooooooobooBOMOOO0OODOOOoOOoOOOOn
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7.9 unicodedata — Unicode 00O OO0

U00000000000 UnicodkeOOOOO0OOO0OOO0OODO UnicodeOOOOOOOOO0OOODOO
U00000oooboooboooboOobOogOftp/ftp.aunicode.org/ DO DO OO DO OO UnicodeData.txt
oooooooooosioobobooooboo

OO0O0000000OUnicodeData000 0000000 5.1.0 (http://www.unicode.org/Public/4.1.0/ucd/UCD.html
ooooooo0ooo0oo0oOoooUoobOoOoOo0oOoOoO0OoooOoOoO0OODO0OoOObObOOoDODODDOD
oooooooog

unicodedata.lookup (name)
00000000000 b000o0ob000b 000D bO0OU0bDbO0On Unicode DOOODOOO
U0000ooobobbbbo0ood rkeyError doooooono

unicodedata.name(unichr[, default])
Unicode 00 wnichr D0 0000000000 0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0ODOO default
O0000000000000000000000 valueErrordo0oOOooQOooa

unicodedata.decimal(unichr[, default])
Unicode 00 unichr 00000000000 O0O0O0O000OOOOOOOOOOOOOOOOOOO
O00defaur 0000000000000 0OD0OODOOODODOO valueError0O0oooonoo

unicodedata.digit (unichr[, default] )
Unicode 00 unichr 0000000000000 O0O000O0OOOOOOOOOOOOOOOOOOO
O00defaur 0000000000000 0O0OODOOODODOO valueError0O0oooonoo

unicodedata.numeric (unichr[, default] )
Unicode OO0 unichr OO0O00O0000O00O0O0O0Ofloat 000000000 OCO0OOOCOOOOO
0000 defaul: 00 000000000000 0O0ODOODOO0ODOO valueErrorOOOOODOOO

unicodedata.category (unichr)
Unicode 00 unichr 0000000000000 OOCODOOOOO

unicodedata.bidirectional (unichr)
Unicode 00 unichr 00 000000000000 O0O00DOOO0O0OODOOO0OODOOOODOOOOO
ooo0obobObOoOOoooooooa

unicodedata.combining (unichr)
Unicode 00 wnichr 00 0000000000000 0O0ODOODOOODOODOODOODOOOODOOO
OO0 ooOoooooo

unicodedata.east_asian_width (unichr)
unichr as string. 0000000 wunichr 00000000 eastasianwidh O D OO0 D00OOD00ODOO0O
oo0024000.

unicodedata.mirrored (unichr)
Unicode 00 unichr OO 000000000 OCO0OOCOOOOOOOOOOOCOOOOOOOOOOO
00000000000 000000 100000000000 oOOOO0OO

unicodedata.decomposition (unichr)
Unicode OO0 wunichr 0000000000 O0OOOOOOOOOOOOOOOOOOOOOOOONO
0000000000000 00000000000ooooon
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unicodedata.normalize (form, unistr)
Unicode 0O O 0O unistrr 0 0O O 0O form 0 0O 0O 0O OO form 0 0O 0O 0O O
0 O°’NFC’O°NFKC’O’NFD’0O’NFKD’ O O 0O

Unicode OO0 OO0ODOOO (canonical equivalence) O 0 O O O O (compatibility equivalence) 0 O O
000000 Unicode 0ODOO0O0OOOOODOOOOUnicode D0O0O0DOOO0O0OODOOOODODOO
0000000000000 U+00C7 (LATIN CAPITAL LETTER C WITH CEDILLA) O O U+0327
(COMBINING CEDILLA) U+0043 (LATIN CAPITAL LETTERC) 000 O0O000O00OO0OO0OO0OO
oood

oobooo020000000000000000CODOOO0DOODOOOOODOO  DNFD)ODOO
00O (canonical decomposition) D 000000000000 O0OO0OOO0OOODOOOOOODODOO
CINFCO)OOOOOOODOOoOOOOOobOooooboboono

Obo0obO0o0ob0o0ob200000000000000O0Unicodked00000000O0O0OO0O
0000000000000 o0o0ooDOoDgDu+2160 (ROMAN NUMERALONE) OO OO
U+0049 (LATIN CAPITAL LETTERD) O OO0 O00O00OO0OO0ODOUnicode DOOO0O00O0O0DO0O (O
oo0 gh2312) 0000000000000 OO0OO0O0O0O0O0DO0O0

000 KD(NFKD) OO OO OO (compatibility decomposition) D 0 D0 00000000000 O0O0O
000000000000 00000000 KC(NFKOOOOODODOOoDoOOooooooooooao
oooooo

200 wicode 000000000 DOOODOODOOODOOOOODOODOOODOODOODOOOOD
ooooooooooboboooooooooobo0ooooDoboooobDoOOoOoooDbD 23000.

obooooobooooboobobooooooo

unicodedata.unidata_version
O0000000000D0000 Unicode0O0OOO0OO0O0OOOOO0OO0OODOOR23000.

unicodedata.ued_3_2 0
000o0o0o0oooooOooo0oobooooboboooooobOUnicode0000OODOOO0O
0320000000000000000000000 Unicode0O0O00OODODODOOOODODOOO
00000 dDNADOOH)OODODOOODOooooooo25000.

0:

>>> import unicodedata

>>> unicodedata.lookup (' LEFT CURLY BRACKET")
u’ {’

>>> unicodedata.name (u’ /")

" SOLIDUS’

>>> unicodedata.decimal (u’ 9")

9

>>> unicodedata.decimal (u’a’)

Traceback (most recent call last):

File "<stdin>", line 1, in ?
ValueError: not a decimal
>>> unicodedata.category (u’A’) # ’L’etter, ’u’ppercase
ILuI
>>> unicodedata.bidirectional (u’ \u0660’) # ’“A’rabic, ’'N’umber

’ AN’
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710 stringprep— 00000000000 OODOODO

ooooo23000.(o0obooooboo)boooboobooboooboooooboooobooobboonn
ooboo “cobrboooboobooboboooobobooooboobooooooooDbOooDboOoDO
ooooooooboooooooboooooooboOobooooooboOoboooOoDObObOOo0 “DoBOoOoro
gboboooobobooooobobooooobobooooobooboobooboobobooooboOoDboOobn
ooooo

RFC345400000000000000O0ODO0O UnicodeOOODO “O0O (prepare)” D0 O0O0O0ODOOODO
0000000 0DO0O000000000000000000000O0000DO00bOOoOO0OooOooOoon
J0d0doooOb0OO0O0ORFCOODDODDODOOUOOODODODODO0O0O0O0OD0DOD0O0OODODODDOOOoOoUUooDODbDOoOo
0000000obOooooobOooobooOoOonD stringprep000000O0OO0OOOOODOO0O
dodobobooooooooobobobobobobDooOdd stringprep0 00000000000 nameprep
00000000 000OO0oO0bOoooooa

stringprep 0 REC34530 0000000000000 00O0O0O0ODOO0ODOOOO0O0OO0ODOOODOO
O00000o000oo0o0o00o0o000bo000DoO000D00O000n UnicodkeOOODDOOOOD
UbobobobOobOoooboobuobonbob0OonOgl mkstringprep.py OO0OOO0OOO0OOO
oooooooo

gooobooooobOooboobooobOobboooDooooobOooo0bO0obDUOoORrRFCOO 2000
O000:00000000000000000D00000D00O stringprep O “0000 (characteristic
function’ 00 0000000000000 O0OO0O0OO0OCODOOOOOOOOCOOOOOOOOOOO0
gbo:oo0boboboboobobooboboboboobobboobobbobobobongn
gboooboboooboobooooboooo

stringprep.in_table_al (code)
code 00000 A1 (Unicode32000000000000O DO : unassigned code point) 0 00 00O
oogo

stringprep.in_table_bl (code)
codeUO00O0O0O BA(@OOODODODOOODOODOODOO: commonly mapped to nothing) O O O O
oooooo

stringprep.map_table_b2 (code)
0000 B2(INFKCOOOOOOODOOOOOOOO)YOOdOOoO code OO0 oooooond
ooo

stringprep.map_table_ b3 (code)
0000 B3(OUODOO0OO0OO0OO0ODO0ODOOO0OO0OO0OO0)DODOODOO code0ODDODOOOOODODOO
oogd

stringprep.in_table_cl1 (code)
code000O0ODO ClL1ASCIOODODOO)ODDODODOOOOOO

stringprep.in_table_cl2 (code)
code 00000 C12(0O ASCIOO0O0OO0OO)OODODOOOOOO

stringprep.in_table_cll_cl2 (code)
code 0000 Cl(IUOOODODOOCIAO0ODO C.i20000)000o0o00oooa
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stringprep.in_table_c21 (code)
code 10000 C21ASCIIOODOO)YOOOOooOooOooO

stringprep.in_table_c22 (code)
code 00000 C22(0 ASCIOO0OO)ODOODOOOODOOO

stringprep.in_table_c21_c22 (code)
code 0000 C2(00000C21 000 C20000)00noooooonOO

stringprep.in_table_c3 (code)
code 0000 C3(IOODOOOOO)ODOODOOOOOO

stringprep.in_table_c4 (code)
code0J000OD0 C4(0O0ODO0ODODO: non-character code points) 00 0O OO0 OO0

stringprep.in_table_c5 (code)
code 0D DOOCS(OUOODO0ODOOD)DOODOODOOOO

stringprep.in_table_c6 (code)
code0000O0 Co6(00pplaintext 00 00O00)ODOOOOODOODOO

stringprep.in_table_c7 (code)
code 00000 C7(000ADO :canonical representation 1 000 00)000000O0OOO

stringprep.in_table_c8 (code)
code 00D DOO0C8(0O0D0D0O0DODODODOOD)ODDODODDODODOOO

stringprep.in_table_c9 (code)
code 0000 COOODHYOOOOODOOODO

stringprep.in_table_dl (code)
code 00000 DI(@UOOODOOO “R’O0O0O “AL’0000O0)000OOOOOOO

stringprep.in_table_d2 (code)
code 00D DO0OD2O000000O0O “»O00O00O0)000O0OOODOOOO

711 fpformat — 00O O0OOOOO

OO000026000: fpformat 0 Python3.0000000000 fpformat OO0OOO0DOOOOOD
oooon0 100000 PpythonOOOOOOOOOOOOOOOOOOO

ubob: goboobooobooobtb.gobboobbooboooboobobodoboobboon
gooobooobosboobooboobooboobooboobb

fpformat 00000000000 O0O0OCODOOOOOOODOOO

fpformat.£ix (x, digs)
x0 [-]ddd.ddd 00 0000000000000 0D000O0 digs000000D000ODOOOOO
10000digs <= 00000000000 ODOOOOODOO

x00000000000000DDOdigsODOD0ODOOO0
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ooooboobooog

fpformat.sei (x, digs)
x0 [-]d.dddE[+-]ddd 0 0000000000000 00000DO0 digsO0DODOOOOODO 1
000000digs <= 000001000000000O000O0DOOOO0ODOODO

x00000000000000DDOdigsODO0OD0OO0
oooobooboog

exception fpformat . NotANumber
fix() O sci() 000000000 0ODOOOOO0ODOxOO0OO0ODOODOOODOODOOODOOOOO
0000000000000 0000000000000 valueError 000000000 ODOO
O0000oo0o00oDoO0ooooooooooooooDoOogo

O:
>>> import fpformat

>>> fpformat.fix(1.23, 1)
1.2’
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080

oy

gboogbooboobboobooboobboobbobbobbooboobooboobooboobobbon
gbobooboobooooboobooooooo

Python OO OOOOO0OO0O0ODOOOOO0ODOOOOO0ODOOOO0O0OOdictO 1ist O set(frozenset
U00000 setsO000000D0OO0ODO0OHODOO tupledO0O00OD0 stxr00000D0OODOO
00000000000 0000000O0unicode00O00O Unicode DOO0O0OOOO0DOODOOODOO

obooooOobooooobobooooooboon:

8.1 datetime — 0000 00OO0ODOODOODO

Ub0O00023000.datetime 000000000000 O0O0OOOOOOOOOOOOOOOOOO
gboobooobooboobooboobooobbooobooobooboobooboobooobboon
gboboobOobooboobooboooobooboboooooboobooboobobooboooboOoboOoobn
U0o0000b0000000000 time0OO0O calendar 0000000

U0000D00D0O0o00oOooD “naive D00 “aware” 0 200000000000 C0OOCOODOO
boboobooboooboobooboobooobooboboooobobooboobobooboooboOoboOobn
oboooooboobobooooboobooboobooooobOoboooooobOoboobobooboOoDboOobn
00000000000 0000000 naivel datetimeJO0OOO0O0O0O0ODOOO (UTC: Coordinated
Universal time) 0 0000 000000000000 0OO0ODOOO0OODOOOOOOODOOOOOOODO
OO000D000000D00000000000000000 naive datetimeOO0O00O0OO0OO000OD
oboocobOobooooboobooobooboooobooboooooboobooboOoboooooobon

gobbooobbooobboobboobbo0bibd datetime D00 time 000000000
bobooboooboboboobOodbtzinfoOOOOODODOOODOOOOODOOOOODO tzinfoODOO
Ub0b000ooOOo0oboOob0oo0obO00OtzinfoOOOOOOO UTCOOOODOOODOOOODOODOO
uboobooboobooboboobooboboobuobbobdudbibdatetimedognogn
U000 tsinfoO0O0O0OOO0O0OOO0OO0ODODOOODODOODOOOODOODOODODODDOODOD
gbobooooboboboooobooboboooooobobooooboooobobobooooobOoboOoobo
oboocobOoboooooboboooobobooobOoobooooboboooooboooooboOoboOonoo

datetime JO00OO0D0O0DOOO0OOODODOODODOODO:
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datetime .MINYEAR
date l datetime U0 0O0O0O0O00O0OOOO0O0OOO0OOO0OO0OOO0OOOOOOO0O MINYEARDO 1
ooo

datetime .MAXYEAR
dated datetime 0000000000000 O00O0O00O0O0O0O00O0O0O00OOO0O MAXYEARDO 9999
ooo

O0e:
Module calendar 0000000000000

Module time OO0 O0OO0O0OD0OODO

811 J00O0OOODODOO

class datetime.date
000000 naive 0000000000000 0OO00OODODOO0OODODOOODODOOO (Gregorian
calender) 0D O0D00O00OO0OOOO0O: year,month,OOO day O

class datetime.time
0000000000000 00O000000000000000000O000000O 00 24*%60*60 O
OO000O00000 (“ODO0O:leapseconds” 000 OO0OOOO)OOO: hour,minute, second,

microsecond, 000 tzinfo O

class datetime.datetime
dodooooooooooboodn: year,month, day, hour,minute, second, microsecond,
000 tzinfo O

class datetime.timedelta
date,time, 0000 datetime 0000000000000 0O0OOO0OO0O0O0OOODO0OOOO
ooooooon

class datetime.tzinfo
0000000000000 00000000000O0datetime000 timeO0000D0DOO0OO
0000000000000 oD @DOo0DdDoo0DoO0oo0o0oooooDoooDoog

0000000000 0b0000000 (immutable) O OO
date0O0O0O0ODOOO0OODOO naivedd 00O

time 0 datetime 00000000 d0O naive DO aware 0000000 d0O d.tzinfo O None OO
0000 d.tzinfo.utcoffset (d) O NoneOOOOOOOO awareJ 0O O0OO d.tzinfo O None
00000 d.tzinfol NoneOODOOO d.tzinfo.utcoffset(d) 0 NoneOOOOOOOO 40
naive 000000

naive OO0 00000 aware 10000000000 timedeltaOOOO0DD0DO0O0OOOOOOODOOOO
gdoboodouoooouooboood:
object

timedelta
tzinfo
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time
date
datetime

8.1.2 timedelta OO OO OO

timedeltaO00O0O0O0O0OD0OOO0OO0O0OOCODOOOO0OOODOOOOOOODOOOO

class datetime.timedelta ( [days[, seconds[, microseconds[, milliseconds[, minutes[, hours[,

weeks | [ 11111

ooboobooobooboooooooboobobObOOODbOODDOOODDOOODOODOODOO
ubooobooboooobooooon

days, seconds 0 0 0 microseconds 00 000000000 0OO0 DOOOODOOOOODOOODOODO
U:
«lJ000 1000000000000 0O0OOO
-l0060O00ODODOODOODOO
1000 3600000000000

1000 7000000000

gooobbobbdooooobobbbooooouoobobobo
*0 <= microseconds < 1000000
0 <= seconds < 3600x24 (00O 0O0O0O0O)
*—999999999 <= days <= 999999999
oooooooon

ooboobboobobooooooooboboooooboogbbooboooboooOooDoobDOooDo
obooboobooboobooooobooobooboobooboobooooooobooboOonDn
obooobOoboooboobobooobOob (@ooboooono)oooboOoboo

g00ooo0ooooooooooooobooooooboboootdbodoverflowError dO0O000O
aod

dooboddoooobodoooobooooooobooooobooa

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

googoooooooog:

timedelta.min
0000000 timedeltaOOO0O0OO0OO00Otimedelta(—-999999999) OO
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timedelta.max
O000000 timedelta OOOOOOOOtimedelta(days=999999999, hours=23,

minutes=59, seconds=59, microseconds=999999) OO0

timedelta.resolution
timedelta 000000000 O000O0O00O0O0OO0O0O0Otimedelta (microseconds=1) 0
oag

00000000 timedelta.max > -timedelta.min 00000000 O0OO0O0O000O0O
-timedelta.max [ timedelta O0O00000O00O00OO0O0O0OOOOOOOO

goo(@ooboooo)boobobooobobooo:

oo a

days 000000 -999999999 O 0 999999999 O O
seconds 000000 000 863990 0O
microseconds | OOOOOO 00O 999999 OO

obooooOoboooooboooooboon:

oo oo

tl = t2 + t3 20 300000000000 d-2==3000 tI-3=rR2000000
oo (1)

tl = t2 - t3 2030000000000 #=R-3000 ==+ 3000000
oo ()

tl = t2 * 1 or 00o00DoDO0oooooooooogo d/i==R20 1 != 0000000

tl = i * t2 ooooad
00000 d*i==*(-H)+000000001)

tl =t2 // i 0000000000 DO000O00 @oboO0)oooooooae)

+tl 000000 timedeltaO00OD0OOOOOOODOOQ2)

-tl

timedeltal(-tl.days, -tl.seconds, -tl.microseconds)D 0O 0 ¢1*-10000
oo 14

abs (t) t.days >= 000000 +** t.days < 000000 «+00O00O0O0OQ)

str(t) [D day[s], ][H]H:MM:SS[.UUUUUU] 0DO00O0O0O0OOOOOOOOOO
t00oooooopOOoooooOooogoe)

repr (t) datetime.timedelta (D[, S[, Ul]) OUOO0O0OO0OO0OOOOOOOOO

tO0O0ooooDO0oOoDoOoboooooe)

oo:

. gb0obooooboooooobooooboobooonoog

2. 0000000000000 0O0O00O0O00bO0O00

3.0000000 zerobivisionErrorOOOOOOO

4. -timedeltamax U timedelta 000000000 O00OCODOOOOOOO

5. timedelta U0O00O0OO0O0O0ODOOOOODOOOODOOOODODODODOODOOOOOODO
timedelta 000000000000 OO0O0OODDO:
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>>> timedelta (hours=-5)
datetime.timedelta (-1, 68400)
>>> print (_)

-1 day, 19:00:00

Ubobgbgbuobdid timedelta0000000 dateUOD datetime DUOOOOOOO0OO
oooopooooooobo(@uboooooooo

timedeltaO00O00OO0OO00O0O0OCOO0O0DOO0DOO00OCO0O0DOO0O0O0O0COOOO00DO timedeltaOO
U000000000umedelta 1000000000000 O0O0O0O0O0O0O0OO0OOOOOOOCOODOAO
gboooboobobbobodbd timedelta0000000O0O0O0DOOO0DODOODOOODOO
Uooooboibo ==000 '=000000 TypeErrord0000000000O0O00O0O000O False
obooO true0O0O0O0O

timedelta DOOOD0O0D0O0O0OOO (hashabley D0D0O0O0OO0O0O0OD0OO0ODOOO)O0O0DODODO
OO0 pickle 0O000DO0O0DOD0OO0O0ODOODODODODODOODOD timedelta DOOOOOD
timedelta(0) UOOO0OO0OO0OO0OOOO0OO0OOODOOOOOODOO

goo:

>>> from datetime import timedelta

>>> year = timedelta (days=365)

>>> another_year = timedelta (weeks=40, days=84, hours=23,

C.. minutes=50, seconds=600) # 3650000000000
>>> year == another_year

True
>>> ten_years = 10 % year

>>> ten_years, ten_years.days // 365
(datetime.timedelta (3650), 10)

>>> nine_years = ten_years - year

>>> nine_years, nine_years.days // 365
(datetime.timedelta (3285), 9)

>>> three_years = nine_years // 3;

>>> three_years, three_years.days // 365
(datetime.timedelta (1095), 3)

>>> abs (three_years - ten_years) == 2 % three_years + year
True

8.1.3 date OO OO

date0O0UO0O0O0OO0OO @ODODOUODOOO)OOOODDUOOOOOOOODOOOOOUOODOODOOO
goooooOoOoOoOoOoOoOOoOOO0O0O0O0O0O0OODUODODUDLDOOULOOIODOD 1IO1D0O0O0O0 L1IO1
0200000 2,00000000DCCOOOO0O0O0OODOOOODODOOODOOOOODODOD Dershowitz
O Reingold O O O Calendrical Calculations 00 OO0 00000O0ODO0O (proleptic Gregorian)” O 0 0O 0O O
oooooo

class datetime .date (year, month, day)
0o00o0ooo0o00opoooooO0ooooo0oooooOodUoooodooooooooDooDg:

*MINYEAR <= year <= MAXYEAR
*]l <= month <= 12

1l <= day <= 00000000OCOOOOO
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Ub0o0oboo0o0o0oboboo0n valueError DO0O0O0O00OO0O
gboobodaboougbuoobooboboboobooboobood:

classmethod date.today ()
0000000000000 O00date. fromtimestamp (time.time()) OOOOOO

classmethod date . fromtimestamp (timestamp)
time.time () OO0O0O0O0O POSIXOODOOOOOOOOOODODODOODODOOOOOOOOQOOODO
OO000D0D0O00000000O0O0D0 CODO localtime() 00O0O0OO0ODOOOODODDOOOO
D000 valueError OOOOOOODODODODOOCDO 1970000 203800000000000000
000000000 0oooooooooo00oogoo pPOSIXOOOOOOOfromtimestamp ()
oooooooooooo

classmethod date. fromordinal (ordinal)
00DO00000DoO0o0oo0doodnooooool10 1010000 10000001 <= ordinal
<= date.max.toordinal () 00000O00OvalueError 0000000000000 40000
date.fromordinal (d.toordinal()) == d000000

gbooobooaoodgogd:

date.min
0000000000000 date (MINYEAR, 1, 1) 00O

date.max
O00000000000000 date (MAXYEAR, 12, 31) 000

date.resolution
o0oooooooboboogoobiddd timedelta(days=1) 000

gboo@oooooboo)boobooooboboon:

date.year
000000 MINYEARO O MAXYEAROO DO OODO

date.month
000000100 120000000

date.day
1gboogdooobooobooboobuoobood

obooooOoboooooboooooboon:

oo oo

date2 = datel + date2 00 0O datel 00 timedelta.days 0000000000 (1)

timedelta

date2 = datel - date2 + timedelta == datel 00O0O0OO00OD0O date2O0000O0O

timedelta oo (2)

timedelta = datel 3)

- date2

datel < date2 datel 00000 date20 0000000000 datel O date20 000
ooooooooogd @

o0:
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1. date2 ] timedelta.days > 000000000O00Otimedelta.days < 000000000O00OO
000000000 date2 - datel == timedelta.daysO0O0O0O0O0Otimedelta.seconds
OO0 timedelta.microseconds UUOUOUOOOOMNO date2.year 0 MINYEAROOODOOOO
O00MAXYEAROOODOOODOODODODOOD overflowErrorOOOODOOOO

2. 00000 datel + (-timedelta) D 0000000000 O0OO0OOdatel -timedelta 0000000
00000000 -tmedelta000000000OO0O0OOOOO0O0OCOO0O timedelta.seconds
000 timedelta.microseconds 0O OOOO0OO0O

3.000000000000000000020 timedelta.seconds 0 O O timedelta.microseconds O 0 0 O
00000 date2 +timedelta==datel OO0 O OO0

4. 0000000000 datel.toordinal() < date2.toordinal () O0O0O0O0O0OOOOOODO
00 datel < date20000000O0D0O00O0OO0CO0OODODODODDOOOOOOODOOOOOOOO
0000000000000 timedelta0000000O0O0O0O0O0O0OOOOODOODDOOOOO
O TypeError D0 0000000000000 OOODOOOOO0OODOO timetuple() OOO
000000 NotImplemented DOOOOOOOODOOOOOOOOOODODODOOODOODOO
00000000000 DO0DO0D0O00O0000D00D0D00 timedeltaOD0OO0OODOODOODOO
0000o00ooooobooooobooodn ==000 '=000000 TypeError 0000
0000000000000 ralsedOO TrueOOoOooo

dateO0O0OO0OO0OO0OO0OO0OO0O0ODOOOOOOODOOOOOOOODOOOOOOODOOOOOO0OOO0 date
obooooOobooooboobooooog

gbooobooobooooobooooog:

date.replace (year, month, day)
o0bdo0ob0o0o0obb0o0obob0obob0o0oDb0o0oobU0oUO0bU0oUOboDDbOOn0 dateld
doddoooobobooooon d == date(2002, 12, 31) 00000 d.replace (day=26)
== date (2002, 12, 26) OO0ODODOO

date.timetuple ()
time.localtime () ODOOODO0O time.struct_time ODOOOOOOOOOOOOOO
O 000DSTOODOO -1000000d.timetuple() O time.struct_time((d.year,
d.month, d.day, 0, 0, 0, d.weekday(), d.toordinal() - date(d.year, 1,
1) .toordinal() + 1, -1)) douodod

date.toordinal ()
000000000000 O00000000000100 1010000 1000000000 date
000000 d00000date.fromordinal (d.toordinal()) == 4000000

date.weekday ()
JodoodooDOdoedldlDODODOODOOODOOOODOdate (2002, 12, 4).weekday ()
== 2000000000000001isoweekday () 00O00O00OOOODOO

date.isoweekday ()
0000 1,000070000000000000000000Odate (2002, 12, 4).weekday ()
== 30000000000000O0weekday (), isocalendar () D00O0OO0OODOO0O

date.isocalendar ()
jjodooo asoooIsogoooIiIsooo)yoooooa
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ISO Oo0oOooooobobo0oooooooo0ooooooooooooOooooDOooo
http://www.phys.uu.nl/~vgent/calendar/isocalendarhtm OO O OO0 00000

[soooobOobOs2fdb0 s3sgogoboooooooboooooOobOobooboiIIsounogon
booobooooooboobooooooooboboobO@uobobobo)obobobboon
obool1oocooobooooooI1Isoobocobooboooooboobooooobooon

goddo2o0400000000000001Sso000000O0 20030 12029000000000
0020040 10 40000000000000000 date (2003, 12, 29).isocalendar ()
== (2004, 1, 1) 000000 date (2004, 1, 4).isocalendar() == (2004, 1, 7)

ugbooaoo

date.isoformat ()

ISO801 OO0 YYYY-MM-DD’ 00000000000 O0O0O0O0O0O0O0O0OOdate(2002, 12,
4) .isoformat () == ’2002-12-04’ 000000

date.__str__ ()
dateO00O0OO0O0O0O0dOODOO0O str(d) O d.isoformat () OO0OOOO

date.ctime ()
O000000000000 date(2002, 12, 4).ctime() == 'Wed Dec 4 00:00:00
2002 OO0 O0OO0OO0OO0OOO0ODOOO0OOOO00O COO ctime() (time.ctime() DOOOODOO

0000000 date.ctime () OOOO0OO0OO0OO0)O0 COOOOO0ODOOOODOOOOOOOOOOO

d.ctime () O time.ctime (time.mktime (d.timetuple())) DO OOOO

date.strftime (format)

ooboobOooobooobooboooboobooboob0oobo0ooobOboOooboOoonn

00000 o0000000stftime() 0 strptime() DD OO0 O0DOO0O0OO
ubooobooooboobooooban:

>>> import time

>>> from datetime import date

>>> today = date.today ()

>>> today

datetime.date (2007, 12, 5)

>>> today == date.fromtimestamp (time.time())
True

>>> my_birthday = date(today.year, 6, 24)

>>> if my_birthday < today:

.. my_birthday = my_birthday.replace(year=today.year + 1)
>>> my_birthday

datetime.date (2008, 6, 24)

>>> time_to_birthday = abs (my_birthday - today)
>>> time_to_birthday.days

202

dateO0O0OO0OO0OO0OOOO:

>>> from datetime import date

>>> d = date.fromordinal (730920) # OO 10 10 100 100000 730920010
>>> d

datetime.date (2002, 3, 11)

>>> t = d.timetuple ()

>>> for 1 in t:

Ce print i

2002 # O

156

080 0ddd


http://www.phys.uu.nl/~vgent/calendar/isocalendar.htm

The Python Library Reference, 0 0 0 0 2.6ja2

70
-1
>>> ic = d.

H=
OO

# 00 (0o =000)
# OOoogvoO

isocalendar ()

>>> for i in ic:

2002
11
1

print i

# Iso [
# Iso OO0
# Iso ODOOO (1 =000)

>>> d.isoformat ()
r2002-03-11"
>>> d.strftime ("%d/%m/%y")

711/03/027

>>> d.strftime ("%A . %B sY")

"Monday 11.

March 2002’

8.1.4 datetime OO0 OO

datetime U0 0O0O0O0ODO0 dateODUOOOO00O0O00 timeODOOOOOOOOOOOOOOOOOOO
UbooboobDoobDb date00O0OD0O0O0OODODO datetimed 00000000000 0ODODOOO
O00000000000;000time00000D00O00O0,datetimed 000000 3600%2400
ooooboooono

gbooobooobooobooogd:

class datetime.datetime (year, month, day[, hour[, minute[, second [, microsecond [, tzinfo] ] ] ]

D

O00000000000000D00 winfol NoneOODO tzinfoOOOOODODOOOOOODOO

gbogbooboobooobooboobooboobobbooboboobooboobd:

*MINYEAR <= year <= MAXYEAR

el

el

*0

*0

*0

*0

<= month <= 12

<= day <= 0O000ooooooooooo
<= hour < 24

<= minute < 60

<= second < 60

<= microsecond < 1000000

Ub0o0boobo0obgobgn valueErroxr 00000000

oboobOobO0oooooooobooboooooboooooan:

classmethod datetime.today ()
OO0O0D00O000Q0 datetime O tzinfo O None DO ODOOOOODOODOOOOO
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datetime.fromtimestamp (time.time ()) DO0O0OOO now(), fromtimestamp () OO0
oo0ooooa

classmethod datetime . now ( [tz] )
0000000000000 0D0O000D00DO0O000000D zONoneODOOOOOOOOO
000000000000 today () DOODOOODODOOOD time.time() OOOODOOOO
cooooooOooo0ooOooU0ooUoDOo0oOoO0oOoOoO0bob0 @UoboboooDboOooooOo coo
gettimeofday () 0000000000 0OOODOOOOOOOO)O

00000000 ¢ D000 tzinfo DODODOODDODOODDODOODOOODDOO
gooooooooouobd  DODO0U0DO0ODO0DoOO0oDooOooooboobogbao
tz.fromutc (datetime.utcnow () .replace (tzinfo=tz)) DO0O0OO0O0OOOO today(),
utcnow () OOOO0OOOOOO

classmethod datetime.utcnow ()
000 UTCOO0D0DO0D00D00000 tzinfoO NoneODOOOODODODOODOODODOOODOO
now () OO0O0O0OO0OOD0OODUTCOOOOOOOOODO naived datetimeDOOOODOODO
000000 now() DODOODOOODOO

classmethod datetime.fromtimestamp(timestamp[, tz])
time.time () DO0O0OO0O0O0OPOSIXOOODOOOOOOOOOOOOOOODOOOOOOOODOO
00000000 O NoneOOOOODOODODOOODOOOOOOOODOOODOOOOODOOO
000000000 0DOOO00DODO000O000D0 datetime00OO0OODO0O naive00OOO
oooo

OooOoboDbDO0 # ODODODO tzinfo DOODOOODOOOOOODODDOODOO
ogooboooobtboouoU0 7 bOOoUOobODbUOOUOQODDbDUOUODUOUOODDbDUOUOUODbDOO
tz.fromutc (datetime.utcfromtimestamp (timestamp) .replace (tzinfo=tz))
gooooooon

000000000000 00D000 CO0O localtime() O gmtime () DOOODDOOODOOOO
O000000Ofromtimestamp () O ValueError DOO00OO00O0OO00OD0OOOOOOOODOOO
1970000 20380 0000000000000 00O0O0O0ODO0OO0OO0OOOODOO0OO0OO POSIX
O000000 fromtimestamp () OO0 OO0OOOD0OO0OO0OOOOOOOO0ODOOOOOOOODOO
O0000000 datetime OO OO0D0O0O0O00OO0OD0O0OO0DOOOutcfromtimestamp () O
odoooooood

classmethod datet ime .utcfromtimestamp (timestamp)
time.time () OOOOO0O0O POSIXOOOODOODOOODODOO UTCOO datetimed oo
0000oooOoooobOo00o0oooobo0ooooooDDO cOd localtime () DOOOOOO
O000000000000000 valueErrorOOOOOD0OOOOO0DOODO 1970000 203800
0000D00OD00000000 fromtimestamp () DOO0O00O0O0O0OO

classmethod datetime. fromordinal (ordinal)
101010000 10000000000000000000 datetimed0O0O0Oooooon
000 1 <= ordinal <= datetime.max.toordinal () OOOOO0O0O vValueError 00O
J0ddooooobobobboooooooobbo0ooooobobboooooooobooobbon
tzinfol NoneUO QG4 onogd

classmethod datetime.combine (date, time)
O0000 datelDO0O0OO0OOOOOOOOOOODOOOOOO tzinfoOOOOODOODOO time
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O000000000D0D00D0 datetimeOOOOOOOO0OO0OO0ODOODODOO datetimeO QOO
OO0 400000 d == datetime.combine (d.date(), d.timetz ()) O0O00O0O0O date O
datetime O0OO0OO0O0OO0OO0OO00O0DODODOO tzinfoODOOOOOOO

classmethod datetime . strptime (date_string, format)
date_string 00000 datetime OODOO0O0OO format U0 DO O00OD00O0OO0ODOO0ODOOOODOOO
datetime (* (time.strptime (date_string, format) [0:6])) OO0 O OO date_string [J
format0 time.strptime () 0000000000000 O0OOODOODOODOOOOOODOO0O
O00 vValueError D000 O0O0OO0O0O0ODODO strftime() O strptime() DO OO0 OO0O0O0OOO
ooooooo2s5000.

googoooooooog:

datetime.min

000000000 datetime 0O datetime (MINYEAR, 1, 1, tzinfo=None) OO

datetime.max
O000000000 datetime OO datetime (MAXYEAR, 12, 31, 23, 59, 59,
999999, tzinfo=None) 00O

datetime.resolution
O0000 datetime OO0 OOOOOO0OOO0OOOOtimedelta(microseconds=1) 000

oboo@oooooo)ocoboooobooboon:

datetime.year
000000 MINYEARODO MAXYEAROODOOODODO

datetime.month
000000100 120000000

datetime.day
ld00dboo0boobooboobuoobooo

datetime.hour
range (24) OOOOO0O

datetime.minute
range (60) JOOOOO

datetime.second
range (60) DO OOOO

datetime.microsecond
range (1000000) DOOOOO

datetime.tzinfo
datetime 00000000 tzinfoODODODOODODODOOO0OOOODODOOOOOODOOO
0000 NoneOOQOOGOnO

obooobOoooooobooooooboon:
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oo go

datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime2

datetime O datetime OO OOOOO (4)

1.

4.

datetime2 00 datetimel OO O 0 timedelta D 00O OO OO timedelta.days > 00000000
OO0 timedelta.days < 000000000000O0DOO0O00ODOD datetime 000 tzinfo
000000000 datetime? - datetimel == timedelta 0 O 0 0 O O datetime2.year ] MINYEAR [0 [
OO00000 vaXYEAROOODOOOOODO overflowError DOO0D0OO0OO0OO0OONO aware 00O
Oooo0ooObo0ooobDo0oooobooooobo0ooooDooboOoo

datetime2 + timedelta == datetimel OO OO0 00O datetime2 OO0 0000000000000 0OOO
datetime OO0 tzinfoOOOODOOOUOOD aware D OO 0O0OO0OOOOO0ODOOOODOOODODO
OD00O0 datel + (timedelta) D000 0DD0O0O0O0DODO0OODOOdatel -timedelta D0 000000
Ob0O0000O0-tmedeta OO0 0000000 O0O0O0DOOOCODOODOOO

datetime U0 datetime JO0OOO0O00OOD0O0O0ODO naive DOD0OO00OOD0OO awareD OO0 OO
O000D0O000D0O0000 awareDOOO0OD0 naive D000 TypeError 00000000

O000nave OO0O0O0O0 aware 000 tzinfoOOOOOOOOO tzinfoOOOOOOOOO
O00 datetime2 + t == datetimel UOOO0O0 timedeltaOOOO0O0O rO0OOO0OO
gdo0o0ooooboooooooooooonoa

000 aware0 000 tzinfoOOOOODOOOO a-b0 000 OO0 naive d UTC datetime O
ooobooooodboooooobbooobooobooobooooobboooonooon
00 (a.replace(tzinfo=None) - a.utcoffset()) - (b.replace(tzinfo=None) -
b.utcoffset ()) O0OOO0OO0OOO

datetimel 00 0000 datetime2 00 0 0000000 Odatetimel O datetime2 000000000
oooood

O00000D00 naiveD0O0O0O0O0 aware0 000 TypeError JO00D00O0OO0DOOOOOO
Oaware 0000 tzinfoOOOOOOOODOOODO tzinfoOOOOOOOODOOOO datetime
gboboooboobbboobboobd awared 000 tzinfo OODOOOODOODOOOOOO
OO0 (self.utcoffset () DOOODO)UTCOOOODOOOOODOOD

O000:. O000DOO0ODO000O0O0DO0D0O0000O0bOO000O0DOO00obOoo0ooooOobOoooooDa
0000oooooDO datatime 000 00000O0OOOODODO0O0OOOOOOO TypeError
0000000000000 00000000000000 timetuple() OOOOOOODOO
NotImplemented OO0 ODOO0OO00D00O0OODOODOODODOODOOOOOOOODOODOODOOO
00000000000 DO00D000D00D0O0,datetimed00000O0O0O0DOOOOODOODOO
000ooooooooodd==000 '=000000 TypeError 000000 0O0OoonOn
Jooddb0 ralsedOdO TrueOODOQOQgo

datetime U0 0OO0O000OO0OO00O0O0DOO0O0OOODOOOOOOOOOOOODOOOOODOOOOODOOO
O datetime 00000000 O0O0O0O0OC0OOODOOO

gbooobooobooboooboong:
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datetime.date ()
00000000 date0OO0O0O0OO0OOOO0OOOO

datetime.time ()
00000000000 bo0ooOon0 time OO0 O0O0OD0OOO0O0O00O0O tzinfo O None OOO
timetz () OOO0OOOO0OOOO

datetime.timetz ()
O00000000000000000 tzinfoOOOO0O0 timeOOOO0OD0OOOO0O0O0O time()
O00o0ooooooooon

datetime.replace ([year[, month[, day[, hour[, minute[, second[, microsecond[, tzinfo] ] ] ] ] ] ]

D
000000000000 00O00O0ooooooooo datetime D00 0OO0O0O0OOOOOOOO

000000000000 aware O datetime 0000000 naive O datetime OO0 O0O0OOOO0O
000000 tzinfo=NoneOOOOOOOOOODOOO

datetime.astimezone (17)
datetime OO 0OO0O0O0O0ODODOO0ODOOO0ODOOODOOODOOOO tzinfoOOO OOOOOO
zOOO0ODOOOODODODOOOObOObOOOgoD self 00 UTCOODODUOOD zO0O0DO0ODOOO
gooooooooobooon

1zO tzinfoOOODOUODODOOODODOOODO0ODO0ODODOO0O0OO0ODOODO utcoffset ()OO
dst () DOOO0ONoneOOUOOOOOUOODOOself0 awareJO0O0OOODOOOO (self.tzinfo
ONoneOOODODOOOOOOO self.utcoffset () 0 NoneOOOOODOOOOO)O

self.tzinfolO zOOODO self.astimezone(tz) O self 000 O00000:0000000
00000DO000O0OO00DOO000ODOO00DO00000D0O0O0DOO00DOOOn0D zOOODOO
000000 sef D00 UTCOOODODODOOOOODO: astz = dt.astimezone (tz) OO0
U0Oastz - astz.utcoffset () DUOO dt - dt.utcoffset () UOOU0DOOOOODODOOO
O00000000 tzinfoODOODOOOOOOOOODODO (Daylight Saving time) D00 00O O
oooobobobobooobooboobob0U0U0 zrUODbOOobOUoUobUoUobUoboboboobo
ooooooooo)o

O00000000D000000 1z datetime 000000 4000000 0DOO0O0OOOODOOO
00000o0o0oboboboOb0Ob0O0000 dt.replace(tzinfo=tz) DOOOO0OOOOOOO aware
O datetime D0 0000 400000000000 00O00O0O00O0O00O00O0O0O0OO0O0OODO0OO0OO
0000000000000 00O0dt.replace(tzinfo=None) 0O0OOOOOOO

000000 tzinfo.fromutc () OO0O0O0 tzinfoOOOOOOOOOOOO, astimezone ()
0000000000000 000000000000000000O00 astimezone () OO0OO
O0o0oOoooo:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# 000 vurc DodoOooboOooOboOooOoOooooooooooooooa
utc = (self - self.utcoffset()).replace(tzinfo=tz)
# UTCc OO0 tz OOOOOOOOOOOOOO
return tz.fromutc (utc)

datetime.utcoffset ()
tzinfol NoneOOOONoneOOOOOOOOOOOOO self.tzinfo.utcoffset (self)

8.1. datetime— 0000000 O00OOOO0O 161



The Python Library Reference, 0 0 0 0 2.6ja2

U0b0000b0000Noned01000000000000O000D00 timedeltaOOOOO
obooobooo0oobOoboooooobooooonoon

datetime.dst ()
tzinfol NoneOOUOO NoneOOOOOOOOOOOOO self.tzinfo.dst (self) O0OO
00000000 NoneOO1000DD0O0O0ODDOO0ODODOOO timedelta0OOO0OOOOO
do0dooooooooooooooooon

datetime.tzname ()
tzinfol NoneOOOO NoneOOOOOOOOOOODOO self.tzinfo.tzname (self) O
0000000000 NeneOOOOOOO0OOOO0OOOOOOOOOOOOOOOOOOOOOOOO

datetime.timetuple ()

time.localtime() ODOODOO0O time.struct_time ODOOOOO d.timetuple() O
time.struct_time((d.year, d.month, d.day, d.hour, d.minute, d.second,
d.weekday (), d.toordinal() - date(d.year, 1, 1).toordinal() + 1, dst))
0000000000 0000 tm_isdst00O00 dst () OO0O0OO0OO0OOO0O0OO0ODO: tzinfo
O None O dst() O NoneOOUOUOOO tm_ isdst 0 -1 0000000, 000O00O00OO0O3
dst () DO0UO0O0OO0OO0ODO0O0OO,tm_1isdst U 100000;000000000 tm_isdst U O
goooooon

datetime.utctimetuple ()
datetime JOOOOO d0 naive UOO0DO0OOOOODOO d.timetuple() OOODOOO0O
d.dst () OOO0D0OOOO0OO0O0OO tm_isdst 0 000000 OOOOOOODOOOO DSTO
vrTcooooooonoooboobooooooad

dO0aware 0000 d0O0O d.utcoffset () DOOOOOO UTCOOOOOOODOODOOOOOO
U000 time.struct_timeO0O0OD00O0 tm_isdst 0 000000000 d.year  MINYEAR [J
MAXUEARDOOUTCOOOOOOOO0OO0ODOODOOO0000DO0O000000000 tm_yeardOd
00 MINYEAR-1OODO MAXYEAR+1 OOODOODOOOOOO

datetime.toordinal ()
0000000000000 0000000D000 self.date() .toordinal () UOOOOO

datetime.weekday ()
gdoboooodobn 600000000 DOO0ODODONO self.date().weekday () UOOOOO
isoweekday () DO OQOOOOOOO

datetime.isoweekday ()
JooOo 100 7000000000000000 self.date() .isoweekday () OO0
O00weekday () O isocalendar () DOOOOOOOOO

datetime.isocalendar ()
300oooodsooorIsoggdoIIsSodd)00dddn self.date() .isocalendar () O
ogooog

datetime.isoformat ([sep])
Oo0oogoI1IsSo8e01 000ddnod YYYY-MM-DDTHH:MM:SS.mmmmmm [0 [0 microsecond
0000000 YYYY-MM-DDTHHMM:SSOOOOOOOOOODOOO utcoffset () 0 None [
0000ooouTCcOo0ooooooonoooooooo (@oooo)yeooooo obooOoOo
Jodd:00000 YYYY-MM- DDTHH:MM:SS.mmmmmm+HH:MM O 0O 00O 0O microsecond
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Uobo0b0O00 YYYY-MM- DDTHH:MM:SS+HHMM OOOOOOO0OO000O0000 sep(0 OO
oooo'rrob0)0100ooboo0ooboobooobooocooboo0ooooooooboooooon

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
def utcoffset (self, dt): return timedelta (minutes=-399)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (’ ')
72002-12-25 00:00:00-06:39"

gooooo

datetime.__str ()
datetime 000000 400000 str(d) O d.isoformat(’ ") 000000

datetime.ctime ()
000000D000D000 datetime (2002, 12, 4, 20, 30, 40).ctime() == ’'Wed
Dec 4 20:30:40 2002/ 000000000 DO0O0O0O0O0O0OOCOO ctime() (time.ctime ()
O0000000D00D0000 datetime.ctime () OOOOO0OOO0OO)O COODODOOOOOO
00000000000d.ctime() O time.ctime (time.mktime (d.timetuple())) OO0
ooo

datetime.strftime (format)
000000000000 0000DO0DO0000D000D0000D000 strftime() OOODOO
O000000000 sifime() 0 strptime() U0 D000 O00O0O0OOOOOO

datetime 000 0O0O0O0O00OO:

>>> from datetime import datetime, date, time

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)

datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now() or datetime.utcnow()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1
>>> datetime.utcnow ()

datetime.datetime (2007, 12, 6, 15, 29, 43, 79060)

>>> # Using datetime.strptime ()

>>> dt = datetime.strptime("21/11/06 16:30", "2d/%m/%y SH:%M")
>>> dt

datetime.datetime (2006, 11, 21, 16, 30)

>>> # Using datetime.timetuple () to get tuple of all attributes
>>> tt = dt.timetuple ()

>>> for it in tt:

print it
2006 # year
11 # month
21 # day
16 # hour
30 # minute
0 # second
1 # weekday (0 = Monday)
325 # number of days since 1lst January

-1 # dst - method tzinfo.dst () returned None
>>> # Date in ISO format

>>> jic = dt.isocalendar ()

>>> for it in ic:
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print it
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting datetime
>>> dt.strftime ("$A, $d. %$B $Y $I:$M%p")
"Tuesday, 21. November 2006 04:30PM’

datetime 0 tzinfoO OO OOOOOO:

>>> from datetime import timedelta, datetime, tzinfo
>>> class GMT1 (tzinfo) :

def  init__ (self): # DST starts last Sunday in March
d = datetime (dt.year, 4, 1) # ends last Sunday in October

self.dston = d - timedelta(days=d.weekday () + 1)
d = datetime(dt.year, 11, 1)
self.dstoff = d - timedelta(days=d.weekday () + 1)
def utcoffset (self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst (self, dt):

if self.dston <= dt.replace(tzinfo=None) < self.dstoff:

return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +1"

>>> class GMT2 (tzinfo) :
def _ _init_ (self):
d = datetime (dt.year, 4, 1)
self.dston = d - timedelta(days=d.weekday () + 1)
d = datetime(dt.year, 11, 1)
self.dstoff = d - timedelta(days=d.weekday () + 1)
def utcoffset(self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst (self, dt):

if self.dston <= dt.replace(tzinfo=None) < self.dstoff:

return timedelta (hours=2)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +2"

>>> gmtl = GMTL1 ()

>>> # Daylight Saving Time

>>> dtl = datetime (2006, 11, 21, 16, 30, tzinfo=gmtl)
>>> dtl.dst ()

datetime.timedelta (0)

>>> dtl.utcoffset ()

datetime.timedelta (0, 3600)

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=gmtl)
>>> dt2.dst ()

datetime.timedelta (0, 3600)

>>> dt2.utcoffset ()

datetime.timedelta (0, 7200)

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (GMT2 ())

>>> dt3 # doctest: +ELLIPSIS

datetime.datetime (2006, 6, 14, 14, 0, tzinfo=<GMT2 object at Ox...

>>> dt2 # doctest: +ELLIPSIS

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=<GMT1l object at Ox...

>>> dt2.utctimetuple () == dt3.utctimetuple ()
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True

815 time 00O OOO
time 0000000 @MOOOO)H)DDOOOOOOO0O0O00000000000000O0O0O00O00O,tzinfo
gbooobooobooboobooboooobon

class datetime.time(hour[, minute[, second[, microsecond[, tzinfo]]]])
OO00000D00O000000 minfol NoneOODO tzinfoOODODDOOOOOODDOOOOOO
gooooooOoopoooooO0Ooooodobooo0oobooOooOoUoooOoooooDO:

*0 <= hour < 24

*0 <= minute < 60

*0 <= second < 60

*0 <= microsecond < 1000000.

U00000000000D0000 valueErrorJO0OD0O0OD0OO0O winfoODOODOOODOO None
Oooooboooobooooonon

oboooooboboooog:

time.min
000000000 datetime OO time(0, 0, 0, 0) OO0 The earliest representable t ime,
time (0, 0, 0, 0).

time.max
0000000000 datetimeOO time (23, 59, 59, 999999, tzinfo=None) O0OO

time.resolution
00000 datetime DOOO0OO0OO0OO0OO0O0OO0OO00O00 timedelta (microseconds=1) OO0,
time 0000000000000 OOOOOOOOOOOOOOOOOOOOO

gboo(@oooooo)ocoboooobooboon:

time.hour
range (24) OJOOOO0O

time.minute
range (60) JOOOOO

time.second
range (60) DO OQOQOO

time.microsecond
range (1000000) DO OOOO

time.tzinfo
time J00OD00O0O0O0O winfolOOODDODOODDODODOODOODO0O0ODOOODDOOOOODOOOO
OO0 NoneOQOOGOGooad

obooooOoboooooboooooboon:
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e timed time 000O0DODO « 000000 pO00D0O00O00C0O0D «0pO0000DODOCOOOO
O00000000000 natveO0O00000 awareJO0O0O TypeErroxr 00 00O0O00OO0O0O0O
Ub0odbawareJ0 00 tzinfo UDOOODOODODOO tzinfoODOOOOOODOOODOO
datetime 000000000000 DD0O0O0O0O0 awareJ000 tzinfoOOOOOOOOOOO
00000 (self.utcoffset () OOODOO)UTCOODOOOOOOOOOOOOOODOOODOO
uboobboobooboabboooboobodabooobobodb,timedgdognoog
gbooboboboooboobobuobuoobob ==000 '=000000 TypeError OO
Ub0o0obbo0o0oobooodn ralse0d0O TrueOO0OOO0OOO

- 00000DCOOOODOOOODO
« 0JODO0O pickle O

- 0J0000D00DODODOO,time0000D00D0OD0O0DO0ODO, utfoffset() WoneOOOMO
obooooobooooboobooobooboooobobooooboobooooboobooDbOoDn
goo

gbooooooooooboooood:

time.replace([hour[, minute[, second[, microsecond[, tzinfo]]]]])
O00000ooopooo0o00ooopooooDODOO0O0d time0D00D0O0OOOOODDOOOO
00000000000 aware D datetime DO OO0O0O0OO naived timeO0O000OOOD0OOODOO
0000 tzinfo=NoneOOOOOOOOOODOOO

time.isoformat ()
000000 1ISO801 D000 OO0 HHMM:SS.mmmmmm OO0 microsecondd 00000
O HHMM:SS OO DO0OOO0O0O00000 utcoffset () O NoneOOOOOODOO UTCOO
oo0ooooooooooooo @oboboo)yeOOOOODO ODDODDODODODODODOOO:O0DODOOO
HH:MM:SS.mmmmmm+HH:MM OO0 000 microsecond d 0000 0O HH:MM:SS+HH:MM [
goood

time.__str ()
time 000000 tO0O00O0O str(t) O t.isoformat () DOOOOO

time.strftime (format)
000000000000000000000000000000000 strftime() OOOOO
0000000000 strfime() O strptime() DO D000 O0O00D0O0O0OOO

time.utcoffset ()
tzinfol NoneOUOOUONoneOODOOOODOODOOODOO self.tzinfo.utcoffset (None)
00000000000 NoneOO10000000000D0O000O00OO timedeltaOOOOO
gooobbbbooooobobbboooououo

time.dst ()
tzinfol NoneOUOUOO NoneOOOUOOOOOOOOOO self.tzinfo.dst (None) OO
00000000 NoneOO1 0000000000000 DOO0O0O timedeltaOOOO0OOOOO
Joooobobbooooooboobooooo

time.tzname ()
tzinfol NoneUOUOOO NoneOUOOOOOOOOOOOO self.tzinfo.tzname (None) O
0000000000 NeneOOOOOOOOO0OO0OODOOO0OO0OOO0OO00O0OO0OOO0O0OOOOOO0O

goo:
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>>> from datetime import time, tzinfo
>>> class GMT1 (tzinfo) :
def utcoffset(self, dt):
return timedelta (hours=1)
def dst(self, dt):
return timedelta (0)
def tzname (self,dt):
return "Europe/Prague"

>>> t = time (12, 10, 30, tzinfo=GMT1())

>>> t # doctest: +ELLIPSIS
datetime.time (12, 10, 30, tzinfo=<GMT1l object at 0x...>)
>>> gmt = GMT1 ()

>>> t.isoformat ()

712:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

"Europe/Prague’

>>> t.strftime ("$H:3$M:%S %2")

712:10:30 Europe/Prague’

8.1.6 tzinfo OO OOOO

tzinfoOOOOOOOOOOOOOOOOOOOOOoOOO0OoOoOO0oOooOoOooooooobooooooon
Ub0o0o00oooo0O@Ooboon0)00000d datetimeO0OOD0OO00O0O0O0DO tzinfoOOOODOO
ubgboobobobiodbdddatetimed 0000000 tzinfoOUOOOOOOOODOOOOO
oooooooo

tzinfo(OOOOOODOOOO)ODOOO0OO0O0OO datetimeOO0 timeOO0O0O0O00O0O0O0OO0OO
obooooooobobooooooboooooooobooboboooobobooooooboOoboobn
U000 tzinfoOOOOOODODOOOODOOO UTCOODOOOODOODOOOODOOO DSTO
gboboobobooobooboboooboobooooboboooobooooboOobooooDboon

pickle 000 0000000O0DOO: tzinfoOOOOODODOOOOOOOODODODOOOOOO __init_ ()
Ub00o0boooobooboobooobobboOD pickle00000O0O0000OO0ODOONO unpickle OO
gboboobooboooobboooobobooooobooooobooooboOoboooooboOobn

tzinfoOOOOODOOOOOOOOODODOOOOOOOOODOOOOOOOOoOoOOoOOoOoOoOooOO0n
Ubogboobawared datetime U0 UO0O0OO0OOO0O0O0O0O0OO00O0O00OOOOOOO00OOOO0OOO
gboboobobooooboboobooboooobooboo

tzinfo.utcoffset (self, dr)

doododoo urTcoooooooooo UrTcoogoooooooooooooooooo
OO0 vrTCcOoooooooooooooooooooooooobOoo uTCcoooooooooo
00000000000 00DO000000D00D00;000D0 tzinfoODOODOODOOODOODOO
OO0 DSTOOOOODODODOOOOO utcoffset () 00000O0O0O0OOOODOOOOOOOOO
UTCOOOOoOoOoOOoOoOoOo0Oo0DODOONene OO ODOOOoOODOOOOOOOODOODOODDOOO
143900 14300000000 (1440=24*60;, 00 000000O0DOOOOO 10000000
000D0000)ODDODOO0OO timedeltaOO0O0OOOO0ODOOOODODODOOODODOOO
utcoffset () JOO0O0OOODODOOOOOODOODOOOOOOOOODOOOO:
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return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

utcoffset () O NoneOOOOOOOO dst () O NoneOOOOOOOOOOO

utcoffset () UUUOUOODODODOO NotImplementedError oo

tzinfo.dst (self, dt)

gog @STHoOooo urcoooooooooooooooon bDSTOOOOOOOOO None
0000oOooDSTOOOOOODODOO timedelta(0) DOOOOO DSTOOOOODODOOO
0000 timedeltaOOOOO0OO0ODOOO (OO0 utcoffset () 0O0OOOOOOO)O DST
0000000000000 00000 utecoffset () OO UTCOODDOODDOODDOOOO
J0oooooo DSTOOOODOOO0OO000000O0O0 dst () 000D 0oooooooooO
o0o0o0b00000odddodldatetime.timetuple () O tzinfoOOOO dst () ODOO0O
0000 tm_isdst 00000000 0O0OO0O0OODOOO0O0OOO tzinfo.fromutc () O dst ()
Joooooboooooo bSTOODOOoOO0Oo0oOooUobobOobooooo

O0doooooooooooo0boodn tzinfoOOOOOOOOOOOO zOOOODO:
tz.utcoffset (dt) - tz.dst (dt)

OO0 dt.tzinfo == tzUOODO datetime 000000 «O000000O00O0O0OOOCOODOOODOO
vboboboboooobobooboooooooaoboboobdobobdD tzinfoOOUOOO
O00o0o0obooOo0ooboobobo0oOon0 «“00b0b000n (standardoffset)y’ OO OODOOOOODODOO
ooboob0ooobooooboobobooO0obOo0obO000dnO datetime.astimezone () O
oooooooooboooooooooboboooooboo0oOooooo;o0o0ooobooooobon
Uboo0dbddtzinfoOOOODOOODOOOOODOOOOODOOODOODOOO tzinfo.fromutc ()
U000b000000000 astimezone () UOO00OO00OO0O0O0O0DOOO0O0O0O0DOOOOO0ODOOO

o000 dst() 0000000000000 OOO0ODOOOOOOO0OOO0OODbO00:

def dst (self):
# a fixed-offset class: doesn’t account for DST
return timedelta (0)

or

def dst (self):
# Code to set dston and dstoff to the time zone’s DST
# transition times based on the input dt.year, and expressed
# in standard local time. Then

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:
return timedelta (0)

000000 dst () OO0 NotImplementedError Q04 oonod

tzinfo.tzname (self, dt)

datetime 000000 4« 0000000DO0O0DO0OO0O0O0O0O0O0O0O00O00OO datetimeO0OOO
ooboooboobobooboooooooooooooDOooboboobboooDboobbooboboooDo
OO00O0O0O0DO0 “GMT”,’UTC”, “-5007, “-5:00”, “EDT”, “US/Eastern”, “America/New York” 00 O O
Ub0o0000000O00bob0ob0o0oobo0ob00n NoneOOOOOOODO tzinfoODOOOO
00b000,tzinfoOOODODOODODOODODO0O0ODOO0O0DOO0O0DOO0O0DO0O0O00DOO0O0 &«DO00ODOO
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oobooOoobooooooobOooboobooobbooboobboobooooboooboonn
oooooooo

000000 tzname () OO0 NotImplementedError U0 QOO OO0

U0000000 datetime D time U0 000000000000 O0DOOCO0O0ODOOODOOODOOODOO
bdbdb00datetime D0 0000000 OO0DOOOODOO0O0OO0OOtimeO 000000 On
OO0 NoneOOODOODOOODODOOOD tzinfoOOOOOODOODOODOOODODOO drO None
0000 datetime DOO0O00OO0O0O0O0O0O0ODOOOOOOODOOOOO

NoneOOOOOOOOOOOOOOOOODODOOOOOOOOODODOOOODOOOOOOOO0O00 tzinfo
gboooooboboboooboob0oboooooobobobD NeneD OO OOOODOODODO
O0O000D0o0O0000oDOo0ooO0o uUTCODOOD0O0000D utcoffset(None) DOODOODO
obooooobooog

datetime OO 0O0O0OD0OO datetime () DOOOO0OO0ODOO0OO0D0O0O0O0O0ODO dt.tzinfo D self 00O
uboooboooobOooobooogD tzinfoUOOOOOOOOOOODOOOOtzinfoOOODOO
dt.tzinfoO self 00000000000 0O0O0O0O000OO0 tzinfoODDOOD 4000000000
obocooOobooooboboooboobooooobobo0oobooboboooboOobooooobooonoo

tzinfo.fromutc (self, dt)
O00000 datetime.astimezone () DOO0OO00O0OO0O0Odatetime.astimezone () O
00000000 dt.tzinfoO self UOODO 4«10 0D00O0OO0DOO0ODOOODODOO UTCOODOO
000000000000 00 fromute () DDOOO sef 00000 ODOODODOO datetimeO
0000000000000 00000000D0000oD0o0ooooooooooao

00000 tzinfoOOOOOOOOOOOOD fromute () OOOO0O0O0OO0O0O0OO0OO0OOOO
ooboobooobooooboooboooobooooboooooobooooooooboooobooooDn
oooopoooobpSTOooooOooooooboooooobooooooboboooooDboo
o000 fromutc () OOO0O0OO0O0OO0O0OOCO0OO0OOOO0OOCOOOOOOOOOOOOOOOO
O @rcoono)oooboobooboooobooboooboobooboobooooobooooOoonn
gbobooboboboboooDooo0bioOoid astimezone () O fromute () UOOO0OO
uobooboobooobooooboooboobooboooooooboobooobooooboooonn
gooooo

ubogbuobgobgboboaoboobodobd fromute () UOOOOOOO0OOOOOOO:

def fromutc(self, dt):
# raise ValueError error 1if dt.tzinfo 1is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError 1if dtoff is None or dtdst is None
delta = dtoff - dtdst # this is self’s standard offset
if delta:
dt += delta # convert to standard local time
dtdst = dt.dst ()
# raise ValueError 1f dtdst is None
if dtdst:
return dt + dtdst
else:
return dt

OO0 tzinfoOOOOOOODOOOOO:
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from datetime import tzinfo, timedelta, datetime

ZERO = timedelta (0)
HOUR = timedelta (hours=1)

# A UTC class.

class UTC(tzinfo):
mmn "UTC mmrn

def utcoffset (self, dt):
return ZERO

def tzname (self, dt):
return "UTC"

def dst (self, dt):
return ZERO

utc = UTC()
# A class building tzinfo objects for fixed-offset time zones.
# Note that FixedOffset (0, "UTC") is a different way to build a

# UTC tzinfo object.

class FixedOffset (tzinfo) :
"""pixed offset in minutes east from UTC."""

def _ init_ (self, offset, name):
self._ offset = timedelta (minutes = offset)
self.__ _name = name

def utcoffset(self, dt):
return self._ offset

def tzname (self, dt):
return self._ name

def dst(self, dt):
return ZERO

# A class capturing the platform’s idea of local time.

import time as _time

STDOFFSET = timedelta(seconds = —_time.timezone)
if _time.daylight:

DSTOFFSET = timedelta (seconds = —_time.altzone)
else:

DSTOFFSET = STDOFFSET

DSTDIFF = DSTOFFSET - STDOFFSET

class LocalTimezone (tzinfo) :

def utcoffset (self, dt):
if self._isdst (dt):
return DSTOFFSET
else:
return STDOFFSET

def dst (self, dt):
if self._isdst(dt):
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def

def

Local =

return DSTDIFF

else:

return ZERO

tzname (self,

dt) :

return _time.tzname[self._ isdst (dt) ]

_isdst (self, dt):

tt = (dt.year, dt.month, dt.day,
dt.hour, dt.minute, dt.second,
dt .weekday (), 0, -1)

stamp = _time.mktime (tt)

tt = _time.localtime (stamp)

return tt.tm_isdst > 0

LocalTimezone ()

# A complete implementation of current DST rules for major US time zones.

def first_sunday_on_or_after (dt):
days_to_go = 6 - dt.weekday ()
if days_to_go:
dt += timedelta (days_to_go)
return dt

# In the US, DST starts at 2am (standard time) on the first Sunday in April.
= datetime (1,
# and ends at 2am (DST time; lam standard time) on the last Sunday of Oct.
# which is the first Sunday on or after Oct 25.

DSTSTART

DSTEND

datetime (1,

4, 1, 2)

10, 25, 1)

class USTimeZone (tzinfo) :

def _ init__ (self,

def

def

def

def

self.stdoffset

self.reprname

self.stdname =
self.dstname

hours, reprname, stdname, dstname):
= timedelta (hours=hours)
= reprname

stdname

dstname

__repr__ (self):
return self.reprname

tzname (self,

dt) :

if self.dst(dt):
return self.dstname

else:

return self.stdname

utcoffset (self, dt):
return self.stdoffset + self.dst (dt)

dst (self, dt):

if dt
#
#
#
#

is None

or dt.tzinfo is None:

An exception may be sensible here, in one or both cases.

It depends on how you want to treat them. The default

fromutc () implementation (called by the default astimezone ()

implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

# Find first Sunday in April & the last in October.

start

= first_

sunday_on_or_after (DSTSTART.replace (year=dt.year))
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end = first_sunday_on_or_after (DSTEND.replace (year=dt.year))

# Can’t compare naive to aware objects, so strip the timezone from
# dt first.
if start <= dt.replace(tzinfo=None) < end:
return HOUR
else:
return ZERO

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
Central = USTimeZone (-6, "Central", "csT", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific", "PST", "PDT")

000D (standard time) DO OO0 OO (daylighttime) DO D O0O00O0OD0ODO tzinfoOODOODOOOOO
dobooooooboooo200b00000obo0booooob0 o000 ooooobooooo us
Eastern, UTC-5000) D OO 0O0O0O EDTO 300000000 1I:539ESTHUOUODODODOOO1N1IOoOoOooOO
Oo00 1:59EDT)ODODOOOO:
UTC 3:MM 4:MM 5:MM

EST 22:MM 23:MM 0:MM
EDT 23:MM O0:MM 1:MM

7:MM  8:MM
2:MM 3:MM
3:MM 4:MM

sEi

start 22:MM 23:MM O:MM 1:MM 3:MM 4:MM

end 23:MM O:MM 1:MM 1:MM 2:MM 3:MM

DSTOODODO (start” OO0 D0)ODOOOODODOO 1:5900 3000000000000 2MMOOO
O000000000000000000D0000 astimezone (Eastern) O DSTOODOOOOOO
hour == 20000000000000000COastimezone() OOOOOOOOO0O0OO0OO0DOODO
O0tzinfo.dst () OOO0O0OO “O00000O0@OO0O00COO2MM)00000000000O0AO
gboooboooaogoon

DSTOUOOOOO (end>000)00O00D0OO0O0O0OOOOO:100D000O000000O0O0O0OO
obooOoobooboooobo:00b0ob00o0obo0ob 10ob0o0obO00oboo0ooboobOobO urcon
sMMOOOOOOOOOOOODOOOODODO0OOO0O0O 1:59@00)00 rooOoDH)ooooooooOo
ooooooooobooo0 tMMOUODOODOODOODOODO astimezone () OOO0O UTCOOOOO
ooobooooooooobo0oooboooobo0oooooooooooooboObOooDbDoOoOooosMM D
oCo0eMMOOODOOUTCOOOOODOOOODODOODOOODOOODDO rMMOOOODOOODOD
astimezone () DO O0O0O0O0OD0OO0O0D0OOO0O0ODOO tzinfo.dst () O “0000000O0O00O00
gooooooboobooboobobooooooboooooogoobooobooDoboboboobDoDbobo
U0 DSTOOOOOOOOO0bOoOooOobOoboooooboboooooboon

ubogboboobooboboobobobobobbobobodbd tzinfolODOOOLOOOOO
gooobooboooobobobo,urcoogboobobooooD0o0ong tzinfoOOOODOO (EST (-5
ubooooooobo)oooobooboobo EpT(40000000000)00000000)00O
obooooboboooooboon

8.1.7 strftime () 0 strptime() DO O OO

date, datetime, 000 time 00 00000D0O0O0O0O0O0OCDOOOO0CDODOOOOOOOODOOO
Ub00O0oO0b0000000D0 strftime(format) O00O0O00O00OO0O0O0OO0DOOODOOOOOOO
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d.strftime(fmt) O time OO0OD0OO time.strftime (fmt, d.timetuple()) JO0OOOO0
000000o0oobobobOo0OoOn timetuple () 0O00O0O0ODO0ODDODOOOO0ODOOODDOOOOOOO

00 datetime.strptime() O0O0ODOO00O0O0OO0OODOOOOOODOODOOOOOOOOODOO
0 datetime OO0O0OO0O0ODOO0O0OO0ODOOdatetime.strptime (date_string, format) 0O
datetime (* (time.strptime (date_string, format) [0:6])) 000000

time 00000000 0O0DODOOOODODODOODOODOODODODOOOODODODLODODbDOD
gboboobOobooobogo 1eoo0b0b0obOobOoOobOOobD1000000b00O0O0

dateO0O0O0O0OO0OO0OO0OOO0O0O0OOODOOODOOODOOOOOOOODOOOOOOOOOOOOODOOO
gboobooboobooooooobobooobbobUobobOOobbObOobObOO 26000 time DO
OO0 datetime 000000006000 O0O00000O0O00ODDO0OOODDOO s£00000O00OD
OO0Onaive 00000000 OO00ODODO $z000 sz0O0O00ODO0OOOODOOOOOO

aware 1O 0000000 O0OO0OOOO0OOOODO:

%z utcoffset () O +HHMMOOOO -HHMMOOOOOOO 5000000000000 O0OHHO
urTCcooooooooogo 20000bo0ooMMO UTCOOODODOOOoOoOoOo 2000000
O0000Outcoffset () U timedelta (hours=-3, minutes=-30) O0O0OOO0OO %z O
o000 r-o0330r 0ooooooOon

%z tzname () O NoneOOOOUOODO szOOOOODOOODOOODOOOOOOOOOO szO0O0OO
oboooboboooboobooooobobooooboobooooboon

PythonO0DOODOOOO00O0OD CODODOOOO strftime() OOO0OO00DOOOO0O0ODOOOOOD
gboboooOoboobooboobobooobooboboboooooboboooobobooboobobn
ooooogo

ooooooocoo aesyuH)yoooooobooooooooobobo cooooooooboooo
gooooobi9vooo cobuobooobooboboooooboooobooboooona

strftime () OO0O00000O0O0O0O0O0O0O0O0OOO0OOCOOOOOOOOOOOOOCOOOOODOAO0
goooomoeoooooboooooboboooogoo
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Q

gbooooboobooooobooogon

o\°
g

gbooooboooooooo

o\°
o

gbooooboobooooobooog

o\
o

gbooooboooood

o\
Q

gboooobooobooboobooogon

o\
[o}

goobDoooi1oooooboooo o3 oooooon

o\
Hh

oo0ooo0o 1000000000 [000000,999999 000000 @0O0O0O0O00ODO0O0OO |
)

o\°
s

g@4obooo)yoobooboobogb oo23joooonod

o\°
H

gazoooco)boobooooooL21ooooog

o\
u

oooboooOo1ooboooooo oon3ec]0ooonon

o
3

gbloooogoooooo,2ioooooo

o\
=

gbhloooooooooiosoooooo

o\
o]

gbooo AMOOOO pPMOODOODO 2)

o
0

gblooooooooooeloboobooo 3)

o
G

000000 (@O00000000000)0 1000000000 (00531000000 | (4)
000000000000000 0000000000

o\
=

000 1000000000 [0000)6000000

o\
=

000000 (@O00000000000)0 1000000000 (00531000000 | (4)
0000000000000000000000000

o\
X

gboooobooooboobooogn

o\
b

gobobobooboobooboobon

o\
=

gboooo(@z20)b oobobooboOobOoirosooooon

o\
=

gbooogoob iooboobooboooooboo

o
N

urTCcoooood +HHMMOOOO-HHMMOOOOOOOO0OO0O (@COOD0O000O naive | (5)
goooooon)

o\
N

obobooopDOobobooboobo(@Uubboobodnaivedooooono)

o\
o\

g rrsrgboooodg

Notes:

. strptime () OO0O0OO0OOO0OODOOD0ODOO s£ft0000 1000 6000O0O0ODOODOOOODOO

OoDoOO0OO00ODOsf0CODO0OO0ODOOOODOOOODO

strptime () OO0OO0O00O0O0O0O000O00O sp000000000OC0O0O0OO0OCODOOODO 1
goooboooobooboooboooooo

obdboodbeirbOOO0OD;0O0DO00O0O0DOO@OUOODOO)200000000000A0
ooogd

strptime () UO0OO000O0OO00OD00D0O0OO suld swDOODOODOOOOOOOOODOODOODOO
oooobooboo

0000 utcoffset () O timedelta (hours=-3, minutes=-30) OO0O0O000O0O0 %z 00O
000 r-0330r 0000000000

174

080 0ddd




The Python Library Reference, 0 0 0 0 2.6ja2

8.2 calendar— 00000000 DOODOODOODOO

U0000000 UnixO calDOOO0OO0O0O00O0O0O0O0OOOOCOOOOOOOOOOOOODOOODOO
gooooooboobobobooooobobooooooboboobooboobobobobobDobDobo
O0000000000000000000D0Osetfirstweekday () D00O00O0000000O0 (6)0OD0O
booooooboobobooooobooboooboooooooboobobooboooooobOoboon
U0 datetime U time OO OOO0OOOOO0OO0O0O0OO

000000000000 000000000000 datetime 000000000 O0OODODOCOOO
00000000000 00D0O0DOOD Dershowitz O Reingold O O O O Calendrical CalculationsO O O O
proleptic Gregorian 0 0 0000 0000000000000 0O0O0O0O0O0OOOOOOO!

class calendar.Calendar ( [ﬁrstweekday] )
Calendar 0000000000 OOfirstweekday 000000000 DOOOCOOOO0OOODOO
ooO0oOo@ODbOOO0)Y eOOODOO

Calendar0O00oo0oOoOooOOoObOOODOOODOOODOODOOOODOOODOOOO
oobooboobooobooboobooboobooboboooooooobooobooboonn
ooo0O00bO025000.calendar 000000000000 OOOOOOOOO

calendar.iterweekdays (weekday)
0o000000ooooOO0o0o0oooODO0O0o0OoooDUoD0oo0ooDoDOoogooooDoOo
firstweekday () OO0O0OOO0OOOOOOOO

calendar.itermonthdates (year, month)
yvar 0 momth 00O 0O0OCOO0OOOOOOOOODODDODDOOOCOOOOUOUOOOOOO
(datetime.date 00 D0OO0OOODODO)00OOO0OOOO0OOOOODODODODOODOOODODODODODO
oooooooon

calendar.itermonthdays2 (year, month)
yvear 0 monthOOO0ODO itermonthdates () OO0O0ODOOO0DOOODOOOOOOOOOODOOO
oooobooobooboobooboobo

calendar.itermonthdays (year, month)
vear 0 monthOOO0ODO itermonthdates () OO0OODOOO0DOOOOOOOOOOOOODOOO
oooooooboooo

calendar .monthdatescalendar (year, month)
year 0 month OO0 0000000000 DODOODOOOO datetime.dateO0O00O00O00ODOOO
gooooo

calendar .monthdays2calendar (year, month)
yvard momth OO ODOO0OO0O0O0OOOODOODODODOODOOOOOOOOOOOOOOODOO
oooooooon

calendar .monthdayscalendar (year, month)
vearO month OO0 O000000000O0O0OD0D0OODOODOOODOO0ODOO0ODOODODOODOO

calendar.yeardatescalendar (year[, width])
uboboobobobobooboboboboobooooboboboobobobobabo

1'00: proleptic Gregorian 0 0 000000000 (15820)00000000000000000000000000O ISO 8601
gooooooooooo
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O0O0widhOO (DODODOO300)00000004000 60000000001 00070
O000000000 datetime.date000O0O00O0O0O0OO

calendar.yeardays2calendar (year[, width] )
O00000000000000o00o0o0D0n (yeardatescalendar () DO0O0OO0)0OOOO
000000O000oDoo0o0o0Dooo0oDoooo0ooooooOooooo0ooooDooo

calendar.yeardayscalendar (year[, width])
O00000000000000o00o0o000n (yeardatescalendar () DO00O0OO0)0OOOO
0000DoO0o00oDoo0ooooooooooooooog

class calendar.TextCalendar ( [ﬁrstweekday] )
o0ooooO0oo0ooOooO0oO0oooOooOo0oO0oooOooOoOoooOooooOooonD 25000,
TextCalendar 00000000000 OOOOOOOOOO

formatmonth (theyear, themonth[, w[,l ]])
oooooooooooooooooooOoooodOwOOOOOOO0OOOOOOODOOOO
ooo0oooOooO0o0oOooOo/oooo0oU0ooooooDOooOoUooOooooDd
setfirstweekday () 000000000000 0O0O0O0O0O0O0O0O0O000O0O

prmonth (theyear, themonth[, w[, l ] ])
formatmonth () 00 000000000000 OOOCOOOOO

formatyear (theyear[, w[, l[, c[, m] ] ] ] )
mO00000000000000000O000O0O0ODO0OO0DOO0ODO000d w,L,cO0D00O0O
000o0ooO0o0oo00oo0oOOoO0ooU0oo0oodoDoU0ooOOooDo0ooOODOoOUoOOooDoo
setfirstweekday () 0000000000000 0000O0O0OOOODOOCOOOOOO
O0000o0o00o0oDooooooDooooooooon

pryear(theyear[,w[, l[,c[,m]]]])
formatyear () DOOOCOOOOOOOOOODODODDOOO

class calendar.HTMLCalendar ( [ﬁrstweekday] )
000000 HIMLOOOOOOOOOOOO0OO0OO0O00000000 25000. HTMLCalendar
gooOoOoOoOoOoDoOOOOOOOOOOOCn

formatmonth (theyear, themonth[, withyear] )
OO000000D0OCO0OHIMLOOOODODOOOOO0O withyear 0000000 CO0OO
gooooOoO0O0O0OoOoooOoooooooooooooo

formatyear (theyear[, width] )
0000000000 HIMLOOOODOODOOOD0DOOwidth OO (OODOODOO 300)
Oo0ooooooooooooooooodg

formatyearpage (theyear[, width[, css[, encoding] ] ] )
0000000000000 000 HTMLODODOODODODODODOOOwidth OO (ODDOOODOOO
300)00000000000000000000ess0D0D00O0D0OO00ODODOOODOOOOD
O00000o0o0D0D0O0O0O00000DoO0o000oDoO0oOd NeneddO0OoOoOoOOOoO0OO
encoding0 00000000000 DOOO0ODOOODOO(@@OOOOOOODOOODOOODOO
ocooooooooo)o

class calendar.LocaleTextCalendar ( [ﬁrstweekday[, locale] ] )
00 TextCalendar 000000000 0OOCOODOOOOODOOOOOOOOCOODOCOOOOO
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ooboobobooobooobooooobooobooboobooOo0ooooooboOooboooobOOoonn
oboooboooooboobooooobooooboobooboobobooboooboo2s5000.

class calendar.LocaleHTMLCalendar([ﬁrstweekday[, locale]])
00 HIMLCalendar 00 OO0O0O0O0O0OOOCOOOOOODOOOOOOOOOODOCOODOOO
oo000000opoOoOoO0O0oO0o0o0oooOoO0oOoOo0o0OooDUOooOoODOOoOoUOooOoOoOoogo
goo0oooo00opooooOooooO0OoooooOoDOooOoooUooDooog25000.

gbobooboboooboobooooboobooooboboooobooooboOobooooDbon

calendar.setfirstweekday (weekday)
0000000 (o0oO0oo0Db,e00D00)0D0DOOOOOO MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY U suNDAY OO OO OOOODODOOOOOOOOOOOOOO
Oo0ooooooooo:

import calendar
calendar.setfirstweekday (calendar.SUNDAY)

ooooo220000.

calendar.firstweekday ()
0o0o0obOoobo0obooboobobooboooooboboo 20000,

calendar.isleap (year)
vear 00000 TrueOOOODOOOO FalseOOOOOO

calendar.leapdays (yl, y2)
o0 w/..y20 000000000000 0DO00DOO0O00O0OyIOy20000000000D00O0
020000:Python1.52000000000000000O00O0OODOOOOODOOO

calendar .weekday (year, month, day)
year (1970-...), month (1-12),day (1-31) 0000000000 (O0O00O0)OOOODOO

calendar .weekheader (n)
goddoooooobooouootbbobdr0000oboooooooooooonoog

calendar .monthrange (year, month)
vear 0 month 0 0000000000000 0O0OODOODOOO

calendar .monthcalendar (year, month)
ooboobooooobooobbboooboobo0oobOoobDoo ooobOoooobDOoODO
0 setfirstweekday () OOOOO0OO0ODO0OO0OOODODOOOOOOOOO

calendar.prmonth (theyear, themonth[, w[, l] ])
month () 00000000000 O0OO0OOOO0OODODOOOO

calendar.month (theyear, themonth[, w[, l] ])
TextCalendar U formatmonth () OOO0OO000D0O0D0O0OO0OO0O0OO0OOO0OODOOOOOOOOO
ooooboooooobo 20000,

calendar.precal (year[, w[, l[c]]])
calendar () DOOOOOOOOO0OOOOODOODOOOOOOO

calendar.calendar (year[, w[, l[c]]])
TextCalendar O formatyear () UO00O0O0OO0OO0O0OO0O3000000000O0OO0OOOOOO0O
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goooboooobobooboobooo2o0000.

calendar.timegm (fuple)
0000000000000 000 timeD000O00 gntime () OO0O0O0OD0DOOOOOODOO
oobOoooov/oooooooopoSIXOOOOODOOOODOO nixOOODOOODOOOODOO
O0D0O0OD0OD0OD000 time.gmtime () 0 timegm() OOOOO0OOOOODODOODOO 200
oad.

calendar0000000OD0OO0OO0CODOOOOOCODOOOODOO:

calendar.day_name
gooobobooooboboooogo

calendar.day_abbr
O00o0ooooboooooooooooooooon

calendar.month_name
doboobooooooooooooooooooobooooooooooobl1Iooooo 10ad
000000000 13000000 month_name[0] DOOOOOOOOOO

calendar.month_abbr
o000 b ooooooo1Iuoa
00 100000000000 13000000 month_name[0] OD0O0OO0O0OOOOOO0O

ooe:
Module datetime time D O0O0000O0O0000O0O0O0OO00O0OOOOOOOOOOOOOOOOOO

Module time OO 000000000 OOOOO

8.3 collections— 0000000 DOODOODO0O

oodooo24000.0000000000000DO000000O0DOO0OODOOOODOOOOOOOOOO
deque  defaultdict UOOOOOOOOOOOnamedtuple () D0 0O0O0O0OOOOOOOOOOO
000000000 25000: defaultdictO0ODO0.00000 26000: namedtuple () O0O0O.
O0o00obO0oobobooobuoobuobobOon pythondODO0ODOO0OOOOdicCt, 1ist, set, tupleO
ooooooooo

0000000000000 00000D000000 bsddbOOOO0O00 in-memory 0000 fileODODO
U00O000b0O00000000000D0bsddb.btopen () OOOOO0O0O0O0O0OO0OO

0000000000 collections 00D OO0 ODOOO ABC (abstractbase classes=0000000)00
O0D00O0D0OABCOOOOODOOODOOODOOO (0DOO hashableD mapping) OO OOODOOODOO
00000000 00b0o0ooboooboOo26000:000000€0 (abstractbase class) 00O

8.3.1 ABCs - abstract base classes

collections 0O OOOODODO ABCOOODODOOO
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ABC googoog Abstract Methods | Mixin Methods
ogo

Container __contains_

Hashable _ _hash__

Iterable __iter_

Iterator Iterable next __iter_

Sized __len_

Callable __call__

Sequence Sized, __getitem_ __contains__.__ _iter_ ,_  reversed__ .
Iterable, index, count
Container

MutablefSauuesice _ _setitem_ Sequence 0O ODOODOOONOOOappend,

__delitem__, reverse, extend, pop, remove, __iadd___
insert,

Set Sized, _le_, 1t _,_eq ,_ _ne_,__gt__,
Iterable, __ge_ , and__, or___ _ _sub__, Xor__,
Container and isdisjoint

MutableBS&et add, discard Set00OD0ODODOOO0OO0OCclear, pop,

remove,_ _ior__ , iand__ ,_ixor_ ,
__disub___
Mapping| Sized, __getitem_ __contains__, keys, items, values, get,
Iterable, _eq_,__ne__
Container
MutableMMepidagg __setitem___ Mapping OO OOOO0OOOO0OUO pop, popiten,
_ _detitem__, clear,update, setdefault
MappingVdwed __len___
KeysViewMappingView, __contains_ ,__iter_
Set
ItemsViewlappingView, __contains__,__iter_
Set
ValuesVidlappingView __contains_ ,_ _iter_

o000 ABCOOOOOODOOOOODOOOOOOODOO0OO0ODOO0OO0O0OO0bOO0OOO0DbO0ObOb0O0DbOn

goo:

No
if isinst

size =

size =

ne
ance (myvar,
len (myvar)

collections.Sized) :

0000 ABCOOOOOOAPIODOOODODOODODOOODOO0D mxinODOOOOOOOOOO0OOD
Set APIDUOO0OOOO0OO0DOOO0O0ODO30000000000000 __contains__ (),__iter_ (),

_len__()ODOO0OOODOOABCOUOODO __and___

goo

class ListBasedSet (collections.Set):
7772 Q000000000000 00O000 hashable OOOOOO

set DOOGOO

def _ init_ (self,

self.elements

rrs

iterable) :

1st = []

for value in iterable:

() O isdisjoint () OOODODOOOOODOO

8.3. collections— 000000000 OOOO
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sl
s2
ove

if value not in 1lst:
lst.append (value)
def _ iter_ (self):
return iter(self.elements)
def _ contains__ (self, wvalue):
return value in self.elements
def _ len_ (self):
return len (self.elements)

= ListBasedSet (' abcdef’)
= ListBasedSet (' defghi’)
rlap = sl & s2 # ___and () O Apc DOOUOOODOOODOODO

Set 0 MutableSet O mixinOOOOOOOOOOOOODO:

1

0000 setD0D00000 setD 00000000000 mixinOOODDO iterable 000000
UbOobOOobOobob0O0obOobOobOOob0cb0o0ob00o000ob0bO0000 className (iterable)
dodooobioooouoooououuoon _from iterable() UOO0O0OO0OO0OO0ODOOO
cls(iterable) UOO0O0OOO00OO setd 00000000 DOO0OOOOODOODODOOOODOOO
O000000DOD0O0000 set00000DODOMterable 000000000000 DO0ODOOOO
U000 _from iterable() DOOOO0OOOOOOOOOOOOOO

2. (000000O00oDObO00oDbDoOOooOo0oooO)0DbOO00ODbOO0ODOO0OD0O0O0 __1e._ ()OO

obooobobooooboobooooooboooooon

3.SetmixinOO set UODODOOO00OO0DO0O0O0O _hash() OO0O0OO0OD0O0O0OO0DOOOO0O0OO set O

hashable 0 immutable OO0 O O0OO0OO0O0O__hash_ () O0O00O000O00O mixin OO0 OO hashable
Oset0d0000000OSet 00 HashableOOOOOOOOO _ hash = Set. _hashOO0OO
oooooo

oo:

e MutableSet 0O 0O OODOODO OrderedSet recipe

« ABGsUOUOOODOODOOO abcO0ODOOO0ODO PEP311900000DO0O0ODOO

8.3.2 deque 10D OO0

clas

scollections.deque([iterable[, maxlen]])
iterable D00 000000000000 deque0000000 (append () OOO0DOO)O0O0O0O0DO
O000DO0000OOiterable 00000000 0ODO0O0OO dequel000O0OOOO0OOODOOOO

Deque O0OOOOOOOOOOOOOOOUOOODO (OUODOOOOOOOODOOOODDOO
O double-ended queuel DO O OO 0O)0Deque DO OO0O0OO0OO appendd popO OO OOOODOMO
goo0ooooOoopooOoooO0oooo0Uooood o)y oooDoooooDoooooDooo

list000000O0OO0O00OO0O0O0O000O00bO00o0oOo0oo0oobO00oooO0ooboO0oobooOon
ob0o00oooo0OooOobOO0bOobOob0o0ob0boO0n0O0n pop(0) O insert (0, vy OOOOO
ooboobooobobbom OD0O0DOO00O0OO0DOO000b0b0O0Db0 24000 .maxlen00O0O0O0O
OO0000 NoneODOUOODODO deque000000000D00O0O000DCDOOOODDOOO deque
0000000000000 00000000000D deque000000DOOODOOOOOOO
oobOoo0oooboooboooobooobOoobO0oboboobooboooboOoboOonbOoOn deque
OUnixOOODO tail O00OOD0OOD0OOO0O0OODOODO0O0OOODO0ODO0OO wackingOOOOO
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OO000D000000DDO0O000 (poolofdatay DO OOODOODOOOOO 2.6000: maxlen
U00000000000O0Deque 00000000000 OCOOODOOOOOOODOOODOO:

append (x)
xO dequeDO0OOODOODOOO

appendleft (x)
xOdeque DO O0D0OODOOODOO

clear ()
deqe U0 D O0OOOOOOOOOOOOOODOODOO

extend (iterable)
OO000000000D iterable 000000000 deque0000000OOCOO0ODOO

extendleft (iterable)
00000000000 dterable 000000000 deque0 0000000000 OODO0O:
0000OooOo0O0O0000oooObOoo0o0oOoooooooooon

pop ()
deque 00 00D0O0O0O0O0ODO0O0O0O0ODODOODOOOODOO0O0ODOOOODODODOODOODOOO

IndexError 00000000

popleft ()
deque 00 00D0O0O0O0O0ODO0O0O0O0ODODODODODOODOO0O0ODOOOOODODOODOODOO
IndexError 00000000

remove (value)
O00000valueOOOO0OO0OO0OOOOOOOOOOOOOO valueErrordoOoOooOnQ
oo0oO0ooOoo25000.

rotate (n)
deque 00 0O0O0OD0 pO0O00OD0OO0O0O0OO0OOOOOODODODOOnODODOOOODDOOODOO
JO00D0000ODeque U0 D0O0ODDOOODOOODOO d.appendleft(d.pop()) 000
oo

0000000000 Odeque 00000000 0O0ODO0O0ODO0ODODOO:0000ODOOOpickled 1len(d),
reversed (d), copy.copy (d), copy.deepcopy (d), in000000000O0OOO0O d[-1100
00000000000 00D0D0O00DO00DbO00DbO0Oo0DO o(HDDOOOoDOOoOoDOOoOoDOOoO Om)dn
Joodoooooobbobboooooobobobbooooooboobooo

0:

>>> from collections import deque
>>> d = deque (’ghi’)

>>> for elem in d:

print elem.upper ()

H

300000000000 deque UDOODOO
deque DUOOODOODOOOOOOO

H

T

>>> d.append(’ j’) ogoooooboooooooo
>>> d.appendleft (' £") gooboooobooonoo
>>> d # deque OO QOOOO

deque (["£", "g’, "h’, 71", "3"])

H= H
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>>> d.pop () # 00000000000O00OOO0OO
Ijl

>>> d.popleft () # 0000000000000000O
Ifl

>>> list (d) # deque DOOOOOOOODOO
["g’, "h', "i’]

>>> d[0] # 000000000 O0OOOOO
Igl

>>> d[-1] #00000000000000O
Iil

>>> list (reversed(d)) # deque DO0OOOOOOOOODODOO
["i", 'h’, 'g’]

>>> 'h’ in d # deque OO OO

True

>>> d.extend(’ jk17) # 000D0OD0O0O0O0OOOOOOO
>>> d

deque(['g’, "h’, "i’, ’3", 'k’, '1'1])

>>> d.rotate (1) # 000000

>>> d

deque ([”"1’, 'g’, "h', "i’, "3", 'k’'])

>>> d.rotate(-1) #O00OOOOO

>>> d

deque([’g’, lhl, lil, Ijl, lkl, Ill])

>>> deque (reversed(d)) # 000 deque OOQOOOOOO
deque([,l,/ ,k,/ ,j,/ ’i,/ ,h,/ ’g,])

>>> d.clear () # deque UDOODOODO

>>> d.pop () # 00O deque OO0 pop ODOOOO

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft (abc’) # extendleft () ODOOOOOOOOO
>>> d
deque (['c’, 'b’, "a’'l)

8.3.3 deque 0 0000

OO0000deque0 0000000000000 OO0DOODOOOO

OO0000000dequed UnixOOOO tail O0DOOOODOOOODOOOO:

def tail (filename, n=10):
rgodobodonb0 nOoooo.r
return deque (open (filename), n)

0000000000 dequed OO0 append 0000 pop 000 00O0ODOOODOOODODOOOOOODOO
od:

def moving_average (iterable, n=3):
# moving_average ([40, 30, 50, 46, 39, 44]) ——-> 40.0 42.0 45.0 43.0
# http://en.wikipedia.org/wiki/Moving_average
it = iter (iterable)
d = deque (itertools.islice(it, n-1))
d.appendleft (0)
s = sum(d)
for elem in it:
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s += elem - d.popleft ()
d.append (elem)
yield s / float (n)

rotate () UO00OO000OD00DOO deque00O000O0DOO0DOOOOOOOOOOOOODOODOOOOO
00 del dn] 0000 PythonOOOO popO 000000 rotate() OODO

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

dequeJO0O0O0OOOOOOOOOOOOODOOOOODOODOOO0O0O0O0O0O0O0O0O0O0O0O rotate() O
000 dequeO00OOCOO0OOCOOOODOpopleft () 000000000000 0O0OO0DODOQO extend()
JoooooobobobbboooooooooobobobooooooooooooooDooooooga
O00000OForthOOODOOOOOOODOODOO0O dup, drop, swap, over, pick, rot,000 roll O
gooobooboooo

8.3.4 defaultdict OO OOO0O

class collections.defaultdict([default_factory[,...]])
000000000000 D00O0O00DODO00D000O defaultdict0OO0OO dictO00OOOO
oo0oOooO0O0O00oooOo0OO0O000oooOoooOoooooOoOoOoOoOoO0 10boooDoOoOoOn
dict0O0OOOOOOCOCCOOCOOOOOOOODOODODODODOODOOOO

1000000 default_factoryOOOOOOOOOO0O0OO0OO NoneOOOOOOOOOoOonO
0000000000 dictO00O0O0OO0OO0OO0OO0OO0O0OOOODOOODOOOOOO0OOOOOOOO0
O025000.defavltdict 0000000000 dictOOO0OO0OO0OOOOOOOOOOOOO
oo:

__missing__ (key)
00 default_factoryO0OUO NoneOOODODOOOOODODOO KeyError OO OO key O
oooooooooooo

00 default_factory OO NoneOUOUOOOOOOOOOOO default_factory O
00000000000 00000 keyODOOODDODOODODOODODOODODOOOODODOODO
keyUDOUODODOODODOODDODODDOOOOOO

U0 default_factory0UOODOOO0ODOODODOODDOODOOOODOOODOODO

goo
0000000 dict 0000 __getitem () DOOO0O0OO0O0OO0OOO0OOOO0OCOOOOO
gboobooooboooobobobuoboobobobgn _getitem_ () DOD0OO

gbooooOoboooobooboon
defaultdict 0O0OO0O0OO0O0O0O0O0O0OO0O0OODOOOCOOOOOOCOODO:

default_factory
00000 __missing () O000O0O00OO0OO0OO0O0O0O0O0O0O0O0OO0OO0OOOOOOOOOO0O
0010000000000 0000000O000 NoneOOOOGOoO

8.3. collections— OO0 O00O0O0OOOOOOOO 183



The Python Library Reference, 0 0 0 0 2.6ja2

defaultdict 00O OO

list O default_factoryUUOOOOO0OOOO=00000000000000000O0OO0OO0O0O4
gooooo:

>>> s = [('yellow’, 1), ('blue’, 2), ('yellow’, 3), ("blue’, 4), ('red’, 1)]

>>> d = defaultdict (list)

>>> for k, v in s:
d[k] .append(v)

>>> d.items ()
[ ("blue’, [2, 4]), ('red’, [1]), ('yellow’, [1, 3])]

goooooboboboooododooogogooooOboboobDb oo oDoUoOoOoo
default_factory UOUO0OOD0OO 1ist DOOOODOODO0ODOO0ODOO0O0OOlist.append() OO0
00o0o0oOo0oooOoo0ooOooooooOoooooOooooooooooooDobOooo@ouooooa
J00o0o0ooooooo)boono list.append () DODOOOOODODODDOOOOOOOODODODOOOO
00 dict.setdefault () OO0OOOD0DOO0OOO0OOOOODOOOOOO:

>>> d = {}
>>> for k, v in s:
d.setdefault (k, []).append(v)

>>> d.items ()
[("blue’, [2, 4]1), ('red’, [1]), (‘yellow’, [1, 31)]

default_factory D int 00000 defaultdict O (D O0O0OO bag multiset D00 0)000O0O0
goooobobobbooooooo:

>>> s = 'mississippi’

>>> d = defaultdict (int)

>>> for k in s:
dlk] += 1

>>> d.items ()
(¢, 4, 'y 2), (s, 4), ('m", 1)]

Uobooboooooboboooooboobbo00onodn default_factoryODOO int () OOO0O0O
gbooooOoboooooooboOobOoboOobOoboOoooobobobooboOobooooOoo

000000 int()OOOOODOOODOOOOOOOO0OO0OOOO0OOO0O0OOO0O0OO000OOOOOO0OOO
000000 itertools.repeat () DOOOOOOO
>>> def constant_factory(value) :

.. return itertools.repeat (value) .next
>>> d = defaultdict (constant_factory (/<missing>'"))

>>> d.update (name=’John’, action=’'ran’)
>>> ! % (name)s % (action)s to % (object)s’ % d

John ran to <missing>’

default_factoryl set OO0OO0O000O0Odefaultdict 000000000000 O0O0O00O0OO
gooooo:

>>> s [("red", 1), ("blue’, 2), ("red’, 3), ("blue’, 4), ('red’, 1), ('blue’, 4)]
>>> d = defaultdict (set)
>>> for k, v in s:

d[k].add(v)
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>>> d.items ()
[("blue’, set([2, 4])), ('red’, set([1l, 31))]

8.3.5 namedtuple() D0 O0O00O0OO0O0O0O0O00O0ODODOOCODOOOOOO

gbooooobooooooboboooboobooboooooboOoboobooboobobobooboOoDbobn
goooobooboooooboooboboboooogoooboboooobOoboboboooobOobDobo
gbooobOobooooboobooood

collections.namedtuple(typename,ﬁeld_names[, verbose])
typename DO O D00 wpleD 000000000000 00000000D00O0Otwpled OO
oooooooooooooobooooooooooobooooooooooboOobObOoobDOoooo
0000000000000 00D00O0000D00000000 doestring(O0O0O0O0DODOOOO
O0)00 wpled 000 name=value DO OOO0OOO0O0O0O0D00O0O00O0 __repr__ () OOOO
oogo

field names 0000000000 (whitespace) 0/000000D0 ()000000C0CO0OOOODODD
'k, y' 0000000 field names ['x’, 'y’100000000000O0O0O00OO
oooooboog

’X yID

0000000 ()O0O00O0OO0000O00 PythonODOOOODOD (identifiery 100000000
0000000000000 000000000000000 (etters), 0 O (digits), 0000000
QULOU0O0O0DOU0O0ObO0O0O0ObDU0O0O0ObOUO0ODDbOUOODOdclass, for, return, global, pass, print, raise
000000 keywordDOOOOODO

verbose 00 000000000DOOO0OODOOOOODOOOOO

gboboboooobobobobobpoobooboboboobooboobobobobobo
ooooooooooboooooobooog 26000,

Example:

>>> Point = namedtuple(’'Point’, ’'x y’)

>>> p = Point (11, y=22) # 00ODOO0OO0O0OO0OO0O0OO0ODO0OOOO0OOO0OO0OOO0OO0OO0
>>> p[0] + p[l] # 000 tuple (11, 22) O00O0OO0O0OD0ODOOOOOOOO
33

>>> x, y = p # 00O tuple OOOOODOOOOOO

>>> x, y

(11, 22)

>>> p.x + p.y # UUOOOOoOoooobOoooo

33

>>> p # name=value 0000000000 _ repr

Point (x=11, y=22)

>>> Point = namedtuple(’Point’, ’"x y’, verbose=True) # OOOOOOMN
class Point (tuple) :
"Point (x, vy)’

__slots___ = ()
_fields = ('x", 'y")
def __new__ (_cls, x, Vy):
return _tuple._ _new__ (cls, (x, V))
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@classmethod

def _make(cls, iterable, new=tuple.__new__, len=len):
"Make a new Point object from a sequence or iterable’
result = new(cls, iterable)
if len(result) != 2:

raise TypeError ('Expected 2 arguments, got %d’ % len(result))
return result

def __repr__ (self):
return ’Point (x=%r, y=%r)’ % self

def _asdict (t):
"Return a new dict which maps field names to their values’
return {’x’: t[0], ’"y’': t[1l]}

def _replace(_self, =*xkwds):
"Return a new Point object replacing specified fields with new values’
result = _self._make (map(kwds.pop, ('x', 'y’), _self))
if kwds:
raise ValueError (' Got unexpected field names: %r’ % kwds.keys())
return result

def __ _getnewargs__ (self):
return tuple(self)

x = property (itemgetter (0))
y = property(itemgetter (1))

U000000Db esvO sglite30000000O0O0ODOOODOOODOODOOODOODOOOOODO
goo:

EmployeeRecord = namedtuple (' EmployeeRecord’, ’'name, age, title, department, paygrade’)

import csv
for emp in map (EmployeeRecord._make, csv.reader (open("employees.csv", "rb"))):
print emp.name, emp.title

import sqglite3
conn = sglite3.connect (' /companydata’)
cursor = conn.cursor ()
cursor.execute (' SELECT name, age, title, department, paygrade FROM employees’)
for emp in map (EmployeeRecord._make, cursor.fetchall()):
print emp.name, emp.title

gboboooobooboobOobooooboboooobo30ooboboobooboboobooboobn
oboooobooooboobooooboobooooobobooooobooboooboOoboooooobon

classmethod somenamedtuple._make (iterable)
O00O sequence 0 Iterable I 00O O0O00OO0DOOO0OOODOOOOOOODO.

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()
0000000000000 000000 deyDOooOoooOg:

>>> p._asdict ()
{'x": 11, 'y’': 22}
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somenamedtuple._replace (kwargs)
000000000000 ooOoOo00000oooObObOo0o0o0oooooooooon:

>>> p = Point (x=11, y=22)
>>> p._replace (x=33)
Point (x=33, y=22)

>>> for partnum, record in inventory.items() :
inventory[partnum] = record._replace (price=newprices|[partnum], timestamp=time.now())

somenamedtuple._£fields
O0000000D00DO0DO0ODO. 00 (nrospection) D0 0000 O0ODOODOODOODOOOOOO
0o0ooooboboooooooooboooon

>>> p._fields # view the field names

("x", 'y")

>>> Color = namedtuple(’Color’, ’'red green blue’)

>>> Pixel = namedtuple(’'Pixel’, Point._fields + Color._fields)

>>> Pixel (11, 22, 128, 255, 0)
Pixel (x=11, y=22, red=128, green=255, blue=0)

ob0o0o0O0bO0o0o0o0obo0ooobO0boo0o0o0bo0o0o0Db0bn getattr () OOOOOODO:

>>> getattr(p, ’"x’)
11

0000000000 0O0ObOO0OOnOO =« 0004 (double-star-operator, tut-unpacking-arguments O 0 O O
gooo)oooooo:
>>> d = {'x": 11, ’"y’': 22}

>>> Point (xxd)
Point (x=11, y=22)

O0ooooooDooOog python 000000000 0DODOODOOOO0ODDOOOOOOODOODODOOD
00000000000 00000 printformat 00 0000D0O0OO

>>> class Point (namedtuple (' Point’, ’"x y’')):
__slots___ = ()
@property
def hypot (self):
return (self.x %% 2 + self.y %% 2) xx 0.5
def _ str_ (self):
return ’'Point: x=%6.3f vy=%6.3f hypot=%6.3f" % (self.x, self.y, self.hypot)

>>> for p in Point (3, 4), Point (14, 5/7.):
. print p

Point: x= 3.000 y= 4.000 hypot= 5.000
Point: x=14.000 y= 0.714 hypot=14.018

gboogboogdn __slots__ ODOO0OO0OOODOODOOODOOODODODODOODOODODODODO
gbooobooboooobooboooooboobooooga

gboooooboooobooboboooooboobooooobooboobooboobobobooboOoDbobn
_fieldsOO0OOD0OODOOODOODOO:

>>> Point3D = namedtuple(’Point3D’, Point._fields + ("z’,))

_replace () DO0ODOOO0OOOOOODOOODOOODOODOODOODOODODDODOODOOO
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>>> Account = namedtuple (’Account’, ’'owner balance transaction_count’)
>>> default_account = Account (/' <owner name>’, 0.0, 0)
>>> johns_account = default_account._replace (owner="John”)

googbooboobooboooobbooboobooboobuooboobooobobbobo

>>> Status = namedtuple ('’ Status’, ’'open pending closed’) ._make (range (3))
>>> Status.open, Status.pending, Status.closed
(0, 1, 2)

>>> class Status:
open, pending, closed = range(3)

ooe:

Named tuple recipe 0 Python2.4 000000

8.4 heapq— 000000000000

gbobodo223000.00000000b000000b000b00000b000DbO00bO00O000DbAO
gboocobOoboooooboooooboooon

O0000000D 000000000 00DDO0O0D0O00O0DOheaplk] <= heapl[2xk+1] 00
heap[k] <= heap(2+xk+2] 00000000000 COOODOODOOOOOOOOOCOOOOOOO
O0O0000000000D0 heapl0]0000O00O0COOODOOOOO

U00 APIDODOOOCOODOOODOOOOODOOD 200D00000000D00:@O0D0OO0OODO
boooooboobobooboooobobobooooooobooboboboooboooboobobOoboon
obOoboobobooooOdpython 0000000 O0OOO0DOODOODOOOODODOODOOODOODOOO
GUDOODOpepOODOO0OOOOOOOOODOODOODOO (HOODO “minheap000O0O”0O0OO
O000D;0000000D00000000000DO00000 *“maxheap:00000000000)O

obobOd200000000000000000000O00O0000000 PythonOOOOODOOODOO
O000OD0:heap(0] 0000000OD0OOheap.sort () OOO0O0OD0OODOOOOO!

Uobooboooioo noobouobouobboO0obb00Oneapify () 00000 OOODOOODOO
gooooo

gbooobooobooobogb:

heapqg.heappush (heap, item)
item O heap 0 push D 00000000000 DOOO0O

heapqg.heappop (heap)
pp 0000 heaqp OO ODOOODODDOOODOODOOODODOOOOODOOOODOOOCODDOOOO
IndexError 00 OOOOOO

heapqg.heappushpop (heap, item)
item 0 heap O push OO0 Opop 0000 heaqp 00D ODOOOOOODOOOOODOOOODO
heappush () OO0OO0OO0O heappop () 00000000000 O0O00DOOCOOO0OOOOD
26000.

heapg.heapify (x)
b0 xOobooobooboobuoobuoobooboboboa
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heapqg.heapreplace (heap, item)

heap OO DO O0O0OODO popOD0OOOOODO itemU pushODOODOO0OOODOOOOODLOOOOOOO
00000000 IndexError 0000000000 DOO0O heappop () UOOO heappush ()
gbobooooobobobooobobobooooboboboboobobobboobobo
b iemOD 0000000 0ODOODOODOOOOOOODOODOODO!'OODOODOOOODODODO
doodobooboobuoobooboobobbooboooboooboooo

if item > heapl0]:
item = heapreplace (heap, item)

ooooooboooog:

>>>
>>>
>>>
>>>

>>>
>>>

>>>
[0,

>>>

>>>

True

from heapq import heappush, heappop
heap = []
data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]
for item in data:

heappush (heap, item)

ordered = []
while heap:
ordered.append (heappop (heap) )

print ordered

i, 2, 3, 4, 5, 6, 7, 8, 9]
data.sort ()

print data == ordered

obooooOobooooobooboooboobooooooboobooog:

>>>
>>>
>>>

>>>

Z - O g -

heap = []
data = [(1, "J"), (4, '"N"), (3, "H"), (2, TO")]
for item in data:

heappush (heap, item)

while heap:
print heappop (heap) [1]

ocooooooooooo3poboooooooooobooooooono

heapqg.merge ( *iterables)

Ob0oo0oobD0oboooboobDO merge) 0 000O0OD0O0ODOOOOOOODO@ODODODOO
boooooboobooooooboobobobooo)yoboooooooooa iterator 000
goo

sorted (itertools.chain(xiterables)) UO0OU0O0O0O0O0OO0OO0OOOOOOOOO
0000000000000 0000O0000@oOobo0oO0oO)yYOOoooOoOooOooOooOooooo
Ooo00ooooz2e000.

heapg.nlargest (n, iterable[, key ] )

iterable 0 000000000000 DO0OOODOOOODOOO nOO0DOOODOOOOOOO@
O0000O0OO)key OOOOOOOOOO dterable 00 000000000000000O00O00O00O
0000000: key=str.lower JO0OOO0OO0O0OOOO: sorted(iterable, key=key,

8.4.
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reverse=True) [:n] 00000 24000.0000025000:00000 keyOOOGQoO.

heapg.nsmallest (n, iterable[, key] )
iterable 10 000000000000 O0O0OO0O00O0ODODO0 pO0OODODOODOOOOO@ODO
O000O)keyOOOOODOOODODO Gterable 0000000000000 O0ODOOODOOODOO
O00: key=str.lower DOO0O0O0O0OOOOO: sorted(iterable, key=key) [:n] OO
000 24000.0000025000:00000 keyOQoooo.

Uobooboon00000000000O000000O0DODOO0O0O0O0O00 sorted() DOOODOO
U0000b0000 n==10000min() O00max() OOOO0OO0O0OO0OO

841 00O

(000 FranO oisPinard 00000000000 DOOODO PythonOODOO Kevin O’Connor D O OO0
gooooo)

Ooob000b000 «rO000DO0O0OD O0OD0DDOO0O00D0 alk] <= al2+xk+1] OO alk] <=
al2+xk+2100000000000O000DOOOOODOOODOO0ODOODOOOOODOODOODLO0ODbO
U heapl(0] O000O0O0O0O0O0O0O0DOOOOOO

ubbooboboobooboobooboobooboobbooboobooboobobobooboban
alklO0O0OO (k0000O:

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

OO0000000000 k0 2xk+1 000 2+k+200000000000000000D0000O0O00OD
ob20000000000000000000O00DO0O0OC0O0O00DOOO0OOOO0ODbOOO0OO0DO00OAO
gboooooooobooboboooooboboboobooooooobooboboboooobOobobo
gooooooboboboobooboboooooooooooboobooobOobDobobbooboDoDbUobo
oboobooobooobobooobooobooobooooboOoboooooboooboobOooboobooDn
oboboooobooooboobobooooobooboooooooboobooboOoboboooboOoDbOonbn
oo0o“cob0”bobon

ooooooooOoOOOoO0O00o000ooooooooooooooooooobooooboooooooooog”
oO0”000000000b00b0o00o0ooobO0obooocooooobOobO@ooooboOobo 300
gboo)oooooobOoboobooobooboobOobODbObODODODbDODbDObOObOObOODOO
gooooooboboooboooooobobobooboooDobobOobobobOooDobDOobOobDobO
Oo00o0oo0ooooOooooDooooOooOooobo0oooDoOooooD omlegn)DOOO@ODOO)OD
oooo

goboobooooboooooooobooooboooooooooooooobbobboobD OO0 ODO
gboobooboooobobooboobooooboobooooboooooooo
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boboooooobooboobooobooooooooboobooooooobo>oobooooro
booooboobooboooooboboooooobooobooooobobooooooboOobobn
gobooooobooboobooboboooobooobooooogoboboobooboboobobobDoDbobo
boboobooboboboooboboooooobooobooobooooboboooooobOoboon
b @doMIDIOODOOOOOO0O0o0oo0Oooon :-)

goooooobooboooooooboboooooobobooboooooboboboboobOobDobo
uboboobouobobooooobobooooooobooboooooobOoboobooooobOoboon
boboooboboooobooboboooooobooboobooooobOoboboooooboOoboOoon
oooooooooo

gooooooboobobooooobobooboooooobbobooooboboboooboobDobDOobO
uobobOoo “00 un”’@obOoO0b0b000obO0o0o0obooboooceibooobooooOooonn
0)HOOOOoOoOOoOoOOoOOO (merging) UOOOOO0O0ODOO0OO0OODOO0ODOOOOODOOOOODOO
00000000000 2000000000000000000000000000O0O000O00O0O0O0
bbooboobobobooooboobobboooooobooboboooooboobobooooobOoboon
gbobooooboooooobobooooobobooooobobooboobooboboooboOoboOobn
oboooOobooooboobooooboboooooboooooboobooooobOoooooOoo

gobooooobooobUoobOoOoUobboboobOooooObOoO0b @WUobboooboo oo oDO
uobO)oboobooboooooooooooooooobooooooooobooooboooo0ooooonn
obobooooboobooooboboooooboobooooobooboobooboOoboboooboOoDboOoobn
goooooobobobooooooboboooooooobboooobobobooobobDOoDbobo
uboboobooooboobooooobbooooboboooboobooog

gboooooooooobobobobooooboooobOOobOobOobOoboboooobooooono
oooo‘0b0o0’roobooboboooboboooobobooooOon -

85 bisect — 00O 0OOODODOOO

goobogobooobboboobooboobooboobooboboobooboobooboobbon
obooooooobbooobooooboooooobooobooooboooooboooboOoooDo
ooooooobooooooooooobobboo0o0oooooobobOo0o0o00o0o0o0o00dd bisect
oobooobooooooboooboboobobooboooooooobooooboooboooboboobooO0obOD @Wooo
oooooooogno

obooooOobooooobon

bisect .bisect_left (list, item[, lo[, hi]])
O00000oooooodOdiemD it 0O0O00000D0O0000O0ODOOO0OOOOOOODOO
0d000o00o0oDoooooooDooooOoood o0 KMOOODOOODOOODOOOOODOO
000D0OooooDO00d#em 0000 st O0DODODOO0O0O0O0ODOOOODOODOOOOODOODO (@)
00000000000 l1list.insert () 0000 DO0ODOO0O0ODOOODOOODOO LsedDDOO
00oodDoDoo0oooooooooooooo21000.

2000000000000000000000000000000000000000000000000000000000
gooooooooooooooobooOooooboOoOobOOOOOO0OOOoOOOOOOODOOObOOOOODOOOOO0OO0OO0oOobooOOn
goboooOooooooOooooOoboOoO0boOoO0boOO0O0OO0O0O0O0@oOoooO0)boo0obOo0obOo0o@OboOooobooooaon
oo«“00”oo0oo0ooo)pooo0oo0oo0oo0oo0ooooooooooooooooboOo0ooooooOo0ooo00on
goooooooooooooooooooooooooooooOOOOOObOO0OOO0b00OOObOOOODDODOOOOOO00:-)
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bisect .bisect_right (list, item[, lo[, hi]])
bisect_left () 00000000 Lt 00000 itlem 000000000000 0OODO0O (0)O
odo0obOo0O0OO00o0o0o0obooooooo21000.

bisect.bisect (...)
bisect_right () DOOOOO0O

bisect.insort_left (list, item[, lo[, hi] ])
item 0O liss ODOODODDDODOOO0O @OOOOoOoOOO) oooODoooooOa0OaO
list.insert (bisect.bisect_left (list, item, lo, hi), item) O00000
st 00000000000 0O0ODOOODOODOOODOOD221000.

bisect.insort_right (list, item[, lo[, hi]])
insort_left () 0000000 e O0O00O0 iL,emO 00000000 O0O0OOCOOO item
ooooo0OOoOooooo21000.

bisect.insort (...)
insort_right () OOOOOOO

8.5.1 00O

O0000 bisect () UOOOOOOOOODOOOO0DOO0DOO0DOOOO0O0O0O00DO0O0 bisect() 00O
go@ooo)bobooooooooboboboooooooboboboboOooboobooDOoobo
OOO08 000 A0 75.840 ‘BPOODOOODO

>>> grades = "FEDCBA"
>>> pbreakpoints = [30, 44, 66, 75, 85]
>>> from bisect import bisect
>>> def grade(total):
return grades[bisect (breakpoints, total)]

>>> grade (66)

ICI

>>> map (grade, [33, 99, 77, 44, 12, 881)
[IEI’ IAI’ IBI’ IDI’ IFI, IAI]

sorted () OODODOUOO bisect () OO0 keyO reversed D0 0000 0OO0ODOO0OOOOODOOOO
0000000oboDoD@bOOD0bisectDODOODOOOO0ODOO keyOOOOOOOOOGQOO)

gbbooboboooobooboooobobooooboooobobooooboboboobOobooo

>>> data = [('red’, 5), ("blue’, 1), ('yellow’, 8), ("black’, 0)]
>>> data.sort (key=lambda r: r[1])

>>> keys = [r[l] for r in data] # precomputed 1list of keys
>>> datal[bisect_left (keys, 0)]

("black’, 0)

>>> data([bisect_left (keys, 1)]

("blue’, 1)

>>> data[bisect_left (keys, 5)]

("red’, 5)

>>> datal[bisect_left (keys, 8)]

("yellow’, 8)
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86 array— 00000 OOO0O

oobooobooobooooobooo@ubobboooboooo)boob @raydO00)OD0OO0OO0OD0OO0ODOO
Uoobo0oobooboobDob0b0ob0oo0oboo0ooboOonDg sequence) OO O0OOOOOODOODOO
boboobooboboboooboobooboooooobobobooooooobboooboobOoboon
gboooooobooboobooboooboooobobooobooboooooona:

oooo coo Python O O ocoooo@oooo)
rc’ char OQd (strd) 1

"o’ signed char int O 1

"B’ unsigned char | int O 1

ru’ Py_UNICODE | Unicode O O (unicode 0) | 2 000O0O0O)
"h' signed short int O 2

"H' unsigned short | int O 2

rir signed int int O 2

"I’ unsigned int long O 2

r1r signed long int O 4

Y unsigned long | long [J 4

rE! float float O 4

ey double float O 8

OO0: v 00000 PythonO Unicode 00000000 OODODOOOOOODO 200000000
oooo4000000

oooooobooooooobooooo@boooo cooo)yooooooooooDooOooooD
O itemsize 0OOOOOO0OOOOPythonOOODODODOOOD CO unsigned(long) DO0O0O00OO0O0ODO
obooooo'wy o'y oboo0o0oob0o0o0oob00obo pythonODOO0OOOOOOODOODOO

goooboooboobooboooboon:

class array.array (typecode[, initializer] )

00000000 typecode 0D OO O0ODOODOOOO0OOOODOO0ONO initializerDO0O00ODOO
00doooooooooodooodoooDooodbooooDoooob0boooooDooooonaa
00000000 24000:000000000000000DO0000000O0DOOOOOOOOO
000000000 0o0o0oOoddd fromlist () Ofromstring() DOOO fromunicode ()
0000 @doobooooboOo)oooooooooooOoooooooooooooooooao
000000000000 000000 initializer 00000000000000O0DO0O extend() O
oooooooooo

array.ArrayType
array 0000000000000

gboboooobooboooobobooooboobobooooobooboobooboOobobobooboOoDbOobn
gbooooooobobooooboobobooboooboobobooboooOooboboobobooboOoboobn
ob0o0obo0obo0o0boboo0oob0oboooDoOoDbOon ypeError 0000000000 ODODO
ubboobooboobooobooboboboooooboooooboobobooooooboobOoboon
gooooooo

gboboobooogbooobooobooboobaoh:
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array.typecode
oo0odobooboobuooboobood

array.itemsize
gooobobo1o0bobbooooooboboooogg

array.append (x)
UxOoOoboooooooobbbbooooog

array.buffer info()
00000000000 o0o0ooooOobOOooOo0obOooooooooDooDooDooooooag
0000 (address, length) D00 0O0O0O0OO0OOOOOOOOOOOOOOOODOOOO
array.buffer_info () [1] * array.itemsizeOOUOOOOOOOODO ioctl() ODDOOO
00000000000 bO0DOO0o0bOO0ooOO0o0@bobooooooOooO)yyooooobOooDoooao
000ooooooooooobOoooobOOooooDooooonoooooooooooooonaa
0ooDoOooDoooooon

obb: cucC+0O0b00b0bouoooboboboooonbonon (buffer_info() OOOO
oooobooobOoboooo)boobooobooboooboboooboooobooboobooonn
oobooboooooobboooooooooooobooboooboobboobOo0obOoOooooDo
O00000000D0O000D000O0000000000000 bufferobjects 100000

array.byteswap ()
Jooooooboobbboodddoooobb@uooooooooo oo ooooo
OHOOoOoOoODoooooooooooo 1004000 800000000000 0O00O0000O0OA0O
J000ddooon runtimeError 000 0D0D0O0O0O0O0OO0OOOOOOODODODODOODODODOO
00o0oobobo0ooooobobobboooooooo

array.count (x)
Joooboboxooobbbbooogo

array .extend (iterable)
iterable 000 0000000000000 000O0O0OOOOOOGterable 00 0000O0OOODNO
00000000000 000000000000 0000000000DO000 TypeError O
O0000OOidterable 000000000000 DOO0OO0DOODOODOOODOODOODOOODOO
0000000000000 b000bO00bO00bo0oobOoo0obOoo24000:00000000
dodooooooooooooog

array.fromfile (f, n)
0000000000 fO00@DODOCOO0O00O00OODDOOOO0OO)RO00O0DODOODOOOOOOOO
000000000000, 0000000000D0000 EoFError 0000000 OOOO0O
000000000 0o0oDoooooo0gfo0000oDoo0o0o0oooDoooooooon
O000O00Oread () DO0O00OO0OODOO0OOODOODOODOOO

array.fromlist (list)
0000000000000 0000o0b000L000oOLD 000000000 oOoOooODOo
OO0 for x in list: a.append(x) 000000

array.fromstring (s)
0000000o000oooobbo0o0D0ooD@UbDUubO fromfile() OOO0O0OOOODODOODOO
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oooobooo)boooobooooooboooobobooooboobooobooa

array.fromunicode (s)
0000 Unicode 00000000000 DOO0OOOOOOOOOODOOODOOOO rw"r00O0O0n
000000000 000D0000 valueError 000000000 O0DOOODOO UnicodedOOO
O0000000O0array.fromstring (unicodestring.decode(enc)) 0OO0OOOOOO

array.index (x)
oD xoooooobbboooogoobobosoooogg

array.insert (i, x)
go0ooooOo;0000x00o0ooooooooooobo;ooo0o0oboooooonoooon
oooooooooooono

array.pop([i])
goooooooooo;oo0oo0oooooooooooobooobooboobooooon -1000
Od0do0oodobooooooooooooooooonon

array.read (f, n)
00000 1.51000: fromfile() 0O00OOOO0O0OODOOOODODODOOOODODO fO0O (O
000o000Dooo0oooo0oO)n00000O00O0OD0O0O00ODOO0ODOO0ODOOO0OD0O0OORDOO
000000000000 eoFeError 00000000 OCO0O0ODOOOODOOOOODOOOOO
O00000f000000000C00000DOO0O0000ODODO0O00O0O0DOread() 00000
Ooooooooooooon

array.remove (x)
00000 xO00000000000000000000

array.reverse ()

uboooboboobooboooo

array.tofile (f)
o0o000o0ooooooooDooDoooO0 fO@ODODOODOODOODOODOODOOO)O0OOO
ooo

array.tolist ()
0dooooobbooooooobooooooooa

array.tostring()
000000000000 oooooooooooonn (tefile() UOOOoOooooooooQa
goobooodoooobooooo)yoooooao

array.tounicode ()
0000 Unicode 000O0D0DO0ODOO0OOOOODODODOO v OO0O0O0D0ODODOOOOOO
0000000 valueError 0000 D0D0O0O0OOODOODOOOO Unicode 0O0DODOOOOOO
array.tostring() .decode(enc) UOOODOOOOO

array.write (f)
00000 1.51000: tofile() DO0D0O0OOODOODOOOOODOODOODOODOfOODOO
0000 @oOo0boo0boooOooooo)yooooooa

0000000000000 UdOndarray (typecode, initializer) O
O0ooobObObO0O0o0oooobobobbboOn mitializer 0000000 0O0OOOODOOOOOOOO
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typecode 0 'c’ OOOOO0ODOODO0OODOODOOODOOOOODOODOODOOODOOOO array() O
from array import arrayd import UOOOOODOO0O0OODODOODO eval() DOODOOODOOO
000000000 O0ooDooooO0ooo0oo0oo0ooooooo0oO0ooDoDOoooDoooDOooooOo
oooooooogd:

array (/
array

("17)

(
array (

(

(

, '"hello world’)

, u"hello \u2641’)
’ [ll 2! 3! 4/ 51)
, [1.0, 2.0, 3.141])

1
!C!
!u!

array ("1’
d

rAr

array

ooe:
Module struct 000000000000 OOOOOOOOOOOOOO

Module xdrlib 000000000000 0OO0OOO0OOOOOOOODOO (External Data Representation,
XDR)OOOOooooooooooooaoa

The Numerical Python Manual Numeric Python D000 OO0 (NumPy) 000000000 OCO0ODO
000000000 Numerical Python 0 OO0 OO OODOO http:/numpy.sourceforge.net/ 0 0 O O O
O0000MumPy 000000 PDFOOODOODO http:/numpy.sourceforge.net/numdoc/numdoc.pdf
oooooooo)

8.7 sets— 0000000000 OODODODOOO

O000023000.0000026000:00000 set/frozensetOOOOOOOOO0O0ODOD
O000setsO000000D0O0OCOO0DOOO0DOOOOOOOOOOOOOODOOOOOOOOOOODOO
goooooobobobooooooooooooboboboooboooboboboooboobOobDbobo
gbobooboobooooboboooooboooo

0000000000000 x in set,len(set), for x in set 0000000 0OO0O0OOO0OO
0000000000 0000000000b0 000000000000 0o0ooOooOoOoDoOooOooOobooo
O0o00O000O0ooooooao

J00o0o0oooboboob0ObbOb0O0000 __hash._ () OOOOOODDDODOOOOOOOODOODOO set
0000000000000 000000 oDOoOdd ImmutableSet OO
00 __hash_ () OOO0OO0OOOOOODOOOODOOOOOOOOOOOOOOOODOOOOO set O
ImmutableSet OOOOOO (isinstance(obj, BaseSet))UOUOUOOOOOOOOOOOOOO
BaseSet O ODODOODOO

00000000 DO00DoDoooDodooo0oDoooooooDOooDOooooooooooooDoOon
0000000000000 D000000D00OD00OD00OD0O0__eq ()0 __hash._ () ODOOO
00000 DOO0o0DOO000bOO000O00bOO0o0DOoOOoDooOOoo0DbOO0o0DbOO0oO0bOO00bOoOooDoOooDoOon
J00doooobooooood immutableset O OOOOODODOOOOOOOOOODODOOOOO
0000000000000 oooDo0oooD0o0DooD0oooDO0odoDoooDOooOoooooOoon
0000 set([Set(['dog’]1)]1) O Sset ([ImmutableSet ([’dog’])]) 00000000

class sets.Set([iterable])
00000 set 00000000 0ODDOOOOOODOOOO dterable00000000000O0ODO0O
0000000000000 00D0000000 iterable 00000000000 0O0O0OOOOOO
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oo ooooboobooboooobob boobooboboooboooobobooooboOoonn
ooooboooooboon

class sets.ImmutableSet([itemble])
00000 Immutableset 00000000 O0OOOCOOOOOOOO jterable 00000000
0000000000000 000Q0OoOOoOODoOOOOn erableb0000O0ODOOOOOOO
oo0oo0o0oO0O0O0OO 0000000000000 000D0 000000000 oOoOo00oo0oo
ooooooOoOoDoOOOOOOOOO

ImmutableSet OOOO0OO0O0 _ _hash () O00000O0CO0OO0O0O0COOO0OOCOOOOO
uboboboboboodbdd immutableset UOOOOOOO0OO0OO0OO0O0O0O0OO00O0O00OO
gbobobobobobobobobooboooboboboooobobobooboobobo
oooobooog

8.71 SetJOODODO

Set 0 ImmutableSet DO UODOO0D0O0O0O0OOD0OOODOOOOOO0ODOOODO:

RN googo oo

len(s) 00 sO00 (cardinality)

x in s xOsODOO0DOO0bOODbOOn

x not in s xOsO00oooooboboooog
s.issubset (t) s <=t sO00000000 +0000D000Db0O0ODbO
Ss.ilssuperset (t) s >=t 100000000 sO000obO0o0obooobo
s.union (t) s |t s0+r00000boooboooooono
s.intersection (t) s & t sd:gggpobobbooooooooo
s.difference (t) s - t sd0oo+«0oboooboooboooboo
s.symmetric_difference(t) | s ~ t sO0 00000000000 ooobobooo
s.copy () sdboooboboooooo
Ooo0obb0OO0oO0oO0oOgoobboOO0O0d union(), dintersection(), difference(), 0O OO

symmetric_difference() U0 UOO0ODO0OD0ODOODODOODOOOOODODODOODODODOOOOO
0000000 dpooo0oooooDoOoOoo0o0ooooDooOoDo0oooooDoDoDoDooOoOooan
OO00000OD0D0OD0OD0D0O set('abe’) & 'cbs! 0OOOODDODDDDODODDDOOOOOOOO
Set ("abc’) .intersection(‘cbs’) DO D0O0O0O0O0OOODOOODODOOO0O 23.1000:00000
00o0ooooooo0o00D0o000000ougOogg set O Tmmutableset DOOOOOOO0O
0000000000000 oDOo0oooooDodoodoooooDoooo0dD @oooooooog)
000000000 DbOO0ODO0ODOO0obO0O0o0O00D0obOO0DODOoDOOoDOOOoOoOoOooOooOg (proper subsetd
0o0o0oOo0o00ooOo0ooO0)yODoOoOooDOOoOoOOoOOoOoooOoOoOoOoDDbOOoOoOooOoOOoOoooooOoOon
0000000 000b00OOgn (propersupersetd 0 000D 0OO0OOOO)ODDODOOODDODOOODDOOOO
do00dooOooDooooooooa

oboobOoboooobobooooboboooboobobobooooboooooboOobooooOo 200
ubboaboooboobooobodbbofobddnl a<b,a==pb,a>p 0 OO0 FalseOOUOO
gooboobobbD_cmp__ () DOODO0ODOODODO

gboooobobooooboboobooboobooboobobOobo0oobOong 1ist.sort () O
obooooobooooon
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U00 Immutableset OOOOOO0OOO0O set000O0O0OO0O:

od od

hash(s) | sO0O00O0OOOOOO

OO0 set0000O0O0O0O0O0O Immutableset DOOOOOOO:

od god od

od

s.update (t) sl=t tJgoobobbooogo sgobbo

s.intersection_update (t) s &=t t0000o0o0oooooooooo sgoogao

s.difference_update (t) s-=t tJ0o00o0o0oooooooooo sgoogao

s.symmetric_difference_ypstete (t)| s0 000000 0O0OOOOOOOOODOOO sOOO
gd

s.add (x) Udx0o00sgogogn

s.remove (x) O0xO000 sO000000D0O;x00000
KeyError 0QOQonooQg

s.discard(x) 00 x0D0o0ooooono sObbObooooggd

s.pop () sdogooobobobboooooob;,bbooga
KeyError QO oonoQd

s.clear () U0 sO000oboboboooooooooo

0000o000d0O0o0ob00dOdOod update (), intersection_update (), difference_update (), O
00 symmetric_difference_update () O0O0O0O0O0OO0O0OO0O0O0OOOOOOOOOOOOOOOOO
0odoooobooooooooobo 231000 000000000000 bODOOo0DbOOoOoOobDOOoOoO
J00d000o0o00oooooooobobob0Db0O0n union_update () O update () DOOOOOOO0O
0000000000000 000000000000000000000000000000 set () O
00 frozenset () DOOOOO0OOOOO update() DOOOOOOO

872 000

>>> 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 # doctest: +SKIP

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]: # doctest: +SKIP
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’])
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873 000000 UDOOUODOOODO

goboboboooobboooobboooobobbooobbooon secdgobooobooonO
Ub0b0oobO00o0b00b000 Immutableset UOODO0OOOOOO0DOOODOOOOODOOOOO
(hashabley DO 00000000000 OO0O0DOOCOOO0ODOOOOOOOOOOODOOOOOOOOOOO
U0 __as_immutable_ () DUOO0OO0OO0O0O0O0OO0O0OOO0OO0OO0OO0OO0O0OO0O0O

Set 00000000 Immutableset OOOO0OO0OOO0OOO___as_immutable () OOOOOOOO
00000000000 0000O0o0b0Oo0oOoono

gboboobooboboboobboobobobobobbooob0oobobd __contains_ () O
Ub00 remove () DOOOO0OOODOOOCOCOOOOO0OO0O0OO0OO0OOOOOOOOOODOOOOOOOOOO
ooooddooogoooooooddd—-_hash. (),_eq_ (),_ne_ ()OOODOOOOCOO

U0O00ooooooboboobooO00o0000o0o000000—-__as_temporarily immutable_ ()
goooboooooboon

gooobooooooooboooooooboboooboo0ooooboboo0ooooobooo0ooooobooOon

SetUUDO0O0O0OO0DOOOODOODLN _TemporarilyImmutableSet UOUOOOOODOOO set OO0
000000 _ _as_temporarily_immutable_ () DO0OO0OOOOOO0O

gooooooobooboobo200000b0000b0o0ooo0oobooobooooooboooooboooo
U000000000 TemporarilyImmutableSet UOOO0OO00O00OO0OOO0O0OO0O0OOOCOODOO
oobooobooboooooooooooooboooooooooooobObOobOoobOoobDOooDOon
gboboobobooooboboooooboboooobooboooooboan

874 0000 set 00000
O0000 set 000 frozenset OOOO sets0000000O0OOOOOODOOOODOOOOOO
O0o0oOoooo

e Set 0 ImmutableSet O set 0 frozenset OOOOOOO0OO

e BaseSet U DUDUOUOOOOOOOOOOOONO isinstance(x, (set, frozenset)) 00O
goood

- 000000000000000000000000000000000000000000000
(000O00)000O0000

- 00000D0OD0O0DOOO0D pickleDOODDOO

O00000000 union_update () OO000OO0O00OO0O0O0O0O0O0O0O00O0O00O0 update() O
gbooobooobooo

- 000000000 _repr(sorted=True) 0000000000000 OO0OOOODOONO repr() O
sorted () DO0O0O repr(sorted(s)) DOOOOODO

e J0Oob0ooooboboboboboboboooobobobobobobOoDobobobobo
bobooboboooboobooooboobooooboboooboobobooooobooonoo

8.7. sets— 00000000 OOOOO0O0O0O00O 199



The Python Library Reference, 0 0 0 0 2.6ja2

88 sched— 00000 OODOODO

schedJOOO0OO0O0O0OO0DOOO0OOODOOOOOOOOOOOOOODOOOOOOOOOOOODO:

class sched. scheduler (timefunc, delayfunc)
scheduler 000000000000 DOOO0OOOOO0ODDOO0ODOOOOODOOOODOOOOO
O0O0700007000000000200000000000 —fimefunc000000000O0
0000000 00oooDOo @OCctme”00,0000000000000)0D00D00DOODOOO
delayfunc 0 10000 (timefunc 000 000)000000000O00ODOOO0ODOOOODOOOO
0000d0o0ooooooooooDooo0o0ogooooooooooooooooooooOogo
000000000000 delayfuncODOO 00OODOOODOODODO

O:

>>> import sched, time

>>> s = sched.scheduler (time.time, time.sleep)

>>> def print_time(): print "From print_time", time.time ()

>>> def print_some_times{():
print time.time ()
s.enter (5, 1, print_time, ())
s.enter (10, 1, print_time, ())
s.run ()
print time.time ()

>>> print_some_times ()
930343690.257

From print_time 930343695.274
From print_time 930343700.273
930343700.276

U0000000000D000 schedulerDO000000DOO0OO0ODOOOODODOOODODO
bobooboobooobooboobooooboobooboooboobobooboobobooboooboOoboOobo
gboboooooooooboobooooooooboooooooooboooboooobooooboobooDn
O00000D0000000 threading.Timer 0OO0OO0OO0O0OOODOOO

0:

>>> import time
>>> from threading import Timer
>>> def print_time():
print "From print_time", time.time ()

>>> def print_some_times():
print time.time ()

Timer (5, print_time, ()).start()
Timer (10, print_time, ()).start()
time.sleep(1l1l) # sleep while time-delay events execute

print time.time ()

>>> print_some_times ()
930343690.257

From print_time 930343695.274
From print_time 930343700.273
930343701.301
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881 D0OUOOOUOODLDOUOODO

scheduler DO 0000000 0OODOOODOOODOOODOOODO:

scheduler.enterabs (time, priority, action, argument)
000dbobooboboobuoobuoouobog sme0DO0ODOOODOODOOO timefuncd 00O
gogodooobbbbbboooooooo sme bbb @
Uprioriy U0 000000 O0ODOO0OO

O000000000D000 action(xargument) DOO0O00OO0O00O0OO0O0ODO OO argument O
action 000 0000D00DOO0O0OOODOOOODOODOOOOODOOO

gbooobooooboobooooboboooboobooboobOobng (cancel () ODODOHO

scheduler.enter (delay, priority, action, argument)
0000000 delayO0O000O0D000D000OD0OOO00ODOO0O0ODOODOOODOOOOOOOODOO
O0000000O0ODOenterabs () DO0O0D0O0OO0OODOOOO

scheduler.cancel (event)
O0oo0oooooooooooodd eeeme 000 00O00OO0O00OO0O00OO0O0OO0OOO0OOOO
0000 valueError OO0 OGOOOO

scheduler.empty ()
o000 ddTee D00

scheduler.run ()
0oooobooooooobooooooboboboboboooooobobOoo(@booooon
000000 delayfunc () DO0ODO0ODO)YOODODOODDODOOODODODOOODOOOoDODOOODOOOO
doooooooooboooooooa

action0000 delayfunc 00 000000000000000O0O00000DODDOOOOOOOO
Oob00O0ooboooooOoobobooooobofnf acion0000000D0O0OO0DOOO0DOCOO run()
ooooobooboooobooboobooogoo

oobooboobbooboboobooooooooooooobooobooobooboooboboooonon
oboooboooooboobooooboboooboobooooobooo;oboboob0oo0ooobo0ooDn
gooobobooobooboobooobooboooo

scheduler.queue
oob0ooboobobooooooooooooobooobOoobooooooboooooOooooOonn
000000000 time, priority, action, argument D D00 00000 OO (named tuple)y D0 00O O
ooooooboo2e6000.

8.9 mutex— 0000

OO000026000:mutexD00000 Python3.0000000000mutexd000000000O
O dock)OODOODOODOOOOOOOOOOODOODOODOODOODOODOO0ODOOOOOO0O0 threading
gobooooboooboooobobooobooooooooooooooooooobOooboob @WooDbDbo
uO)yooooooooooao

mutexOJO0O0O00O000O0O0O0DOOOCOOOOOO:
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class mutex .mutex
000 @ooooobDO)ymutexd 0O OO0

mutex U0 2000000 —“0007000 (ockedbit)y DO OO (quene) IO O OO0 mutex O OO
obobOoooboooobooooboboobooobobooobooooboOo0o0Oo0DOg (function,
argument) 0000000000000 O0O0O0O00O0OOOOOOOOOOCOOOOOOOO0O (O
ooboooO)oooooooDooooDoooobood0D mutex D OOOOODOOOOOOOODOO
Uobooboobooboobbooboo0obOoObOodbOd function(argument) 0000
gboobOoboobooboooobooboooobooooboobooooo

ubboobbooobuodaboaboaboobboobod -0bodabh 1ock)y OOOOO
gbooobooboobgoobooobobooboboboooboo

89.1 mutexOOOODODO

mutexOO0OO00O0O0DOO0O0OOOOO:

mutex.test ()
mutex D 00000000000 O0OOO0O0O

mutex.testandset ()
0000 (Atomic)D O Test-and-Set 0 0 D 0000000000000 O0OOOODOOO TrueOO
0000000000000 FalseOOOoOa

mutex . lock (function, argument)
mutex U OO0 O0000O0O00O00 function(argument) DO0O0OUO0O0 muex DO OOODODOO
Ubooooboboob0obobo0oboubuobo0bOn function(argument) ODOOO
O000b000bOd0Ouuwnlock()yOODOODODOODOOO

mutex.unlock ()
00000000 muex 0000000000000 0O0O00O0OO00O0O0O0OOO0O0O0O0O0O00

8.10 queue— 0O OO OOOO

Ooueue JO0ODOODOODODOO-0000 (multi-producer, multi-consumer) D00 O00O00OO0OODOODO
0do00d0odDO00o0o0DO00ooU0o0Do00oUOoU0D0DO00OoU0DODOoOU0OoOUODODODO
0000000000000 gueueD00OD0O0OODOOODOOODOODOODODODODODDOODOODO
OO0 PythonOOODO0ODOODOOODOODOOODODODD threading0OOOOOODOOOOODDOO

j000ooboooooboboooboobOooooboooobooobOOooboooobOOobooOoObOFFOOOO
goboooooooooooooooooooooogoLuronooobooooooooobooDo
oooooooobooo@ooooobobooooooO)Yooooooooo (priority quene) D 00O DO
obo00d (heapgOO0O0O00O0O0OO0O)00O0D0O0DOO0O0OOODOOOODOODOOOODOOOOOO

oueve DU OUOOODOODOOOOOODOOODOOOO:

class Queue . Queue (maxsize=0)
FIFOOOOOOOOOOOOOOOmaxsizeOOOOO0OO0O0O0O0O0D0DOOO0O0O0OO0OOOOOO0O0O
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gboooOobooooboobooooooboboooobobobooobOOobOoo0oOooboOobOon
U0 maxsize0 000000000000 OOOOOCOOODOOO

class Queue . LifoQueue (maxsize=0)
LIFOO0OO000000000D00Omaxsize0 000000000000 DOODOOOODODOOOO
0do0dDOoU00o0o0bD000o0o0DO0DoDoU0oO0DO0ODO0U00o0DoDODOoO0o0ODOoDOon
OO0 maxsize0 000 0000000000000 O0O0OD0OO0DOOOOOOOR26000.

class Queue .PriorityQueue (maxsize=0)
00000000 0DO0O000D00D00Omaxsize0000000DOO0OOODOOOODODOO
0d000D00000o00oo0oo0oOo0UoOoU0ooOooOooOoooOoooOoOoDo
000000 maxsizeO 00O 0O0OOD0OODODOOODOOODOOODOOOOO

exception Queue . Empty
O0 oueue 0000000000000 O00O0O0OO get() (OO0 get_nowait())d0O00
oooooooooooooo

exception Queue .Full
000 oueue 000000000 DOOODOOOOOOO put() (0OO put_nowait ())dO0O
o00o0oooDo0ooooooo

O0e:

collections.deque DO ODOOOODO popleft() U append () DO0OOOODOO0OODOOOOO
ooooooooo

8.101 ODOOOUODDOODO

OO0O0000000 (Queue, LifoQueue, PriorityQueue) 00000 publicOOO0O0O0OOOO0O
gono

Queue.qgsize ()
Queue.empty ()
Queue. full ()

Queue.put(item[, block[, timeout]])
item00000000000D000O0O0OOO blockd True O timeout U None(U O OO O)DODOODO
O0o000o0ooOob0obOobooo0oooonooDOonn timeowr DODOD0OOD0OODODOO timeout O
O0ooooooooooooobooooooooooboo0oooooDobD rul1000D0O0ODOO
O (blockO False)DOOOOOODOOOOOOOODODOOOOOOOOODODOOOOOODOOOO
00000000 rullO0O0OD0OO0@OODO fimeowt DO0DODODOO0O)YOODOOOO 23000:
mmeout OO 0O00OO0ODOODOO

Queue.put_nowait (item)
put (item, False) UOODOOOONO

Queue.get([block[, timeout]])
O000O00000OOCO00000OOoOOOo0OU0OOOOOO0OoOooon blockd True O timeout O
None(OODOODOHODOODOOOODOOOODODOODOODOODODOO timeowr 0000
0000000 fimeowrt 000000000 O0DOO0OOODOOOOODOODOODODODOODODOO
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Empty OO0O0OO0O00DOO (blockO False)AOOODOOOOODOODOOOODOODOOODOOOODO
000000oooD empty 000000 (@OO0O timeont OO ODODOOHOOODOODO 2300
O:tmeout DO OO0OO0O0OO0OO

Queue.get_nowait ()

get (False) DO OQOQOQOQOQ

gooooooooboobobooooboboooobUobboooobobboooDOoD 200D00DO
gooooooo

Queue.task_done ()

gooooooooobooooobooooooooobooobooooooooooooooboooobooboOon
Uoboooboooboobob get () OO00ODOO0OO0O0ODOO task_done () UOO0O0OO0ODOO
gbooobobooboobobooooobooooooboon

join () UDODOOODOOODOODOD itemUOJ000O00 (OOD0O0O put () UOOOODO itemODO
U0 task_done () DOOO0OOOO0OO0O0OOOOOO)OOOOOODOO

OO0000000 temO000000DOCOOOOO00O0OO valueErrorJOOODOOOOOO
oo0o2s5000.

Queue. join ()

oooobobooobooboooooboooonbooboog

obobo0 em OO000O0D0O0OO0DO0OO0OOCODOOODOODOODOOODOOODOODODO
task_done () OOODOOOOtemO0ODODOO0O0O0ODOODODOOOOODODOOOOOOOOOD
O00o0ooOO0o00ooOoo0o0oobOoooOO00oOoDbO0o0oooooOooObOOgyeinODbOOO0
ooooboooooobooo2s000.

goooboooboobooboooboon:

def

for

for

worker () :
while True:

item = g.get ()
do_work (item)
g.task_done ()

Queue ()
i in range (num_worker_threads) :

t = Thread(target=worker)
t.setDaemon (True)
t.start ()

item in source():
g.put (item)

g.Jjoin () # 00000O00O0O0O0O0O00O0

8.11 weakref— 000

ooogb21000.weakref 00000 O0OPythonODODODODOOOOOO0O0O0DDOOO (weak refarence)
ubooobooboooooo

UO000000 000000 (eferenry 00000000 ODOOOOCOOODOOOOO
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boboooboobobooooooooobooobooooboobobooooobobobobOo:-0obOo0Oo
ob0oo0ouobOoboob0ooobOOobobooobOOobobo0o0onoOobOobOn (garbage collection) 00 0O O
gooooooboboooooooboboobooooboboobooobobobobooboobOobDobo
oboobooboooobooooboooooobooobooooooobooooooboooboooboonbn
gbooooOoboooobooboooood

0000000000000 0ooo00oo00o0o0oDoDoO00oO0Do0DO00oOOoO0ooOOoDoOD
Python 0O O0DOO0O00ODOOOO0ODOOOOO0ODOOO0OODOOO0ODOODOOOOODDODOOOOD
0000000000000 00D000000000000000000 weakreft OOOOOOOODO
000 weakKeyDictionary 0 WeakValueDictionary OOOOOOOODOOODOODOOOOOOO
O00000DoO00o0o0ooo00o0oo0ooo00Doo0ooo00DooooDoOoooDooooOOooon
0000000000000 00000D000D0 weakvaluebictionaryJOOOOOOOOOOOODO
OO00d00oo00oooooooooooooO0oooo0oooo0ooDoooooooooooOoon
000000000ooo00oooo00o0ooo00oooo0ooDooooooDoong

WeakKeyDictionary [ WeakValueDictionary UOOODOOOODOOOODOODOOOOOOOOOO
gooo0oooOobOoboo0oboooOgoOOobOO0bDO0bOoboOoU0ooOUOooOUOobDOobDOobDOobOoooboOoooDo
g0oo00ooOdoDOOobOobOO0obOoO0bOo0ooO0ooOfdoOdbOoobO0ooOOoDOO0boooOooOOobDOooDOooo
00000 —0000000O000O000OO000O0O00000DO00DOD000D00o0Do0ooDoOoODO
00000000000 Db0000DO0bO0o0oOObDO0 weakref DOOOODOODOOOOODOO

ob0O: OD000O0bO0000bO000O0b0o000onb0 _del ()OOOoOOOoOOOO0OOOODO
gboaboobobobooboobooboobobobobbobooboobuooboobobbao

ooooooooooooooooooooooooooobooooooooooooooooooDDDD
OOoO0€CoooO0)PythonOO0O00D00ODOO0@OOOO0DODODOOOOO0)DOO0ODO setO frozenset
oooobooooooooobobOoO0o0n (generator)d typeO O OOO0O0OO0 bsddo 000000 DBcursor
O000000D0 array 00 deque 000000000 DOODOODOODOOOCOOOOOOO 24000
0000000000 array00D0000000DODOO0O0OO0DODOO0OO0OO.1istD0 dictO0OD
ooooooOoooooOoooooooooOoooooooobooooobooOooooooooDbooOooD
ooooogo:

class Dict (dict):
pass

obj = Dict(red=1, green=2, blue=3) # 00000000000O00O0OO

CPython implementation detail: tuple 0 long 000000000000 OOO0ODOCOOODODOOO
googooboogno

gbooobOobooooobooooboboboobOobonong weakref~support DODOOOOODOOO

class weakref.ref (object[, callback] )
object 000000000000 OOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
O0000ooooooOoOoOo0ooOo0oooooOoOoO0oOoOoO0OooooOoDOoOoOOoOOOOOO
O0000000 NoneOOOOOO callback None OO0DODODOOOO0OOOOOOOOOOO
Oo00000O0oooooCoco0o0000oooD0oo00ooooooooDO callbackbOO0O0O
oooooO00O00000000000000000000000

ooboobobooboobboobobooooobooobooooooooooooooOoooboOooonn
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gbooobooboooboobooooboobooooboboooobobooooOobooooonon

uboboboboboboooboboboboobobobobobobobobuobobOobo
gboodbd _del (yUOobOoobOOoOOOobDOObDOObOOObDOObDOODbOO

object 000 DODO0O0O (hashabley D0 DODDO0O0O00O0000O0D00CDOODOOD object00DODODODO
O0b000b00O000obo0bbod0Ooebject 00000000000 hash() OOOOOODOO
U0o00b000bdn TypeError 00000000

ooboobobooooooobooobooboobooo0ooboooobooobooooooooboooonn
O0000Dccdlback 0000000000 O0OOOO0ODOOO0OOOODOOODOOODOOOOOOOO
gobooobobooobooobooooobooooboooobbo0ooooooboobobOoobOobOooDo
oooooooboooo24000:000000000000000DO0O00DO0O0O0OODDOOO
O0object DOOOODOODOOO.

weakref.proxy (object[, callback])

O0O000OD objet OO0 ODDOODDODODOODODODODOODOODODODODOOOOOO
ooo00obO0db0o0O0obOOobOOoU0oOoOooOOdbOOo0oOobOobOOo0obDOobOOobC0OobOOoboUooOoDOoDo
object U UDDUOUODUOOODODUODOD ProxyType D00 CallableProxyType DO OOO
000000000000 00000000000D0000000000000d0 (hashableyD OO 0O
oobOooobooooboOo0ooOOoooO0o0ooOOo0ooOOo0obOo0ooOOoobOOoobOOoobDOoOoDOooo
O00000DO0O0O0O000D0O0ODODOOcallbackO ref () O0DODOOOOOODOODOOO
ooogd

gbod: bod:goboboobooboboobobuooboboboboobooboboobo
oooboooobobooooooo

weakref.getweakrefcount (object)
object 000000 DOOOOODOOOODDOODO

weakref .getweakrefs (object)
object 000D 00DO0ODOOOODODOOOODDOOUOODOOOODOOOOO

class weakref .WeakKeyDictionary ( [dict] )
oo000000oooOo0oO00o0ooooooOoooooOoOoOoOoOooooOoDOooooODOOoOOn
oo0OooO0O0o0o00ooOoOO0O0O00O000OoooOOOoO0OUooOoOoOoDOoOoOoOoOoOOO
00o000dooooooo00oooooo0oUoooooooOOoUOoOoOoOOUOUOoDoOoOOo
0000000000000 0000000000

OO00: O0: weakKeyDictionary O Python OO0 0O0DOO0ODOOO00OOO0DOCOOOOOO
O0000bO0O0OO0bO00O000000 weakKeyDictionary OOOOOOOOOOOOOOO
oobooooooo@ooooooooobooobooD)ooooooboboooobooboOoDo
booobobooboobooooooboooooon

WeakKeyDictionary OO0 O0O00O0O000O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0OO0DOO0OOODOOOOOO
ubbooboboobooobooboobbobboboboobooboobooboobboboban
gboboooboboboooooboboboboobobooboboboboboboobooon
gboboobobooooobooboobooboooobooooboobooooboOoooon
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WeakKeyDictionary.iterkeyrefs ()
O000b0oOobOoobg iteratorJ00000OO0O0O0OO25000.

WeakKeyDictionary.keyrefs ()
o000obO0bo0O0obOOoboobooobooog2sb0o00.

class weakref .WeakValueDictionary ( [dict] )
O000oooooooooo000o0ooooooooo0oooooooooooooooOg
ooood

OO00: O0: WeakValueDictionary O Python OO O OOOOOOO00OO00OO0OD0OOOOOO
Uboboooboo0obo00bO00DD weakKeybictionary DOUODOO0OO0O0O0OO0O0O0O
oboobooooo@ooooooooboobooboo)oboooboobbooboonn
oboooboooobooboboooboboooooboon

WeakValueDictionary OO0 0OOOO0O0OO0ODOOOODOOOOODOOOOO0OODODOOODODOO
WeakKeyDictionary OUODOO iterkeyrefs () O keyrefs () UOOODOOO0OOOOOOODOOO

WeakValueDictionary.itervaluerefs ()
Odo0000ddoooobooooon geeratoryDO00O0OO0OOOOOO 25000.

WeakValueDictionary.valuerefs ()
0000000000DO00DOO000oooo 25000.

weakref .ReferenceType
00000oo0oboobOoooooooooo

weakref .ProxyType
oboooboobooboboboboooboobuoobuooboooo

weakref.CallableProxyType
gboogbuooboobobbobooboobooboobon

weakref .ProxyTypes
gogbbooobooobboooboobbooobooodoobooobbooobbooo
obooobuoobuooboobooboobbobboobooobDooboobooo

exception weakref .ReferenceError
gogbbdooobooobooobbobbooobooobbooouboobboobobbooo
J000bDb0Ob0O0000obDDbO rReferenceErrorddogonononog

O0:

PEP 0205 - Weak References 0 000 0000000000000 0OD0O0O0O0O0O0O0O0O0O0O0OO0OODOO

gboooboboobooboooooga

8.111 000000000

gbobooboboboboobooboboboobobobooboboboboboobobobon
uboboobobooooboooobooboooooboon:
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>>> import weakref
>>> class Object:
pass

>>> o = Object ()
>>> r = weakref.ref (0)

>>> 02 = r()
>>> o0 is 02
True

gbooobooboobooboooobbobboobodoboobud NoneD OO O:

>>> del o, 02
>>> print r ()
None

ubooboooobooooboboboobO0bo0oonbOnn ref() is not NoneUODOOOOODOO
oboooobooooboboooobobooobooboooobobooooobooooogan:

# r0000O0000DOOC
o =r()
if o is None:
# D00O00O0O0O0oOOoO0OooOooOoooo
print "Object has been allocated; can’t frobnicate."
else:
print "Object is still live!"
o.do_something_useful ()

“000 (iveness)”" 000000000000 OCO0ODOO0OOOOOOOOOOOOOOODOOOOOOO
JoOdOg@O:if r() is not None: 1r().do_something() JOO0O2000 r) O NoneO O0OO
0d0d0doO)0DooooOoooOoooOooooOooooOoooOooOoooOoooOoooOooooDoDo
0000000000000 00o0o0000oU0o00D000o0o000DO0ooDOo0o0o0oOoDoOono
ooooooooooooo

uoogogbbobobboobogd ref UOOOOOOOOOOOOOODOOODODOOOOOOO
WeakValueDictionary JDO0 00000 DO0O0O0OD0OOO0OO0OOOODODODOOOOOOOOOO
goobooooboobboobooooboooooboooooobooboooobooobooboboo
oboboobOobooooboooooobooooboobooooboooooooo

gboobodb ref0000000DOO0DOOOOO0DOODOODOODODOOODOOOODOODODOD0
boboobooooboobooooboooooboobooooboooboooa:

import weakref

class ExtendedRef (weakref.ref):

def _ init_ (self, ob, callback=None, *xannotations):
super (ExtendedRef, self).__init__ (ob, callback)
self.___counter = 0

for k, v in annotations.iteritems():
setattr (self, k, v)

def _ call_ (self):
"""Return a pair containing the referent and the number of
times the reference has been called.

mmn

ob = super (ExtendedRef, self).__call__ ()
if ob is not None:
self._ counter += 1
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ob = (ob, self.__ counter)
return ob

8.11.2 O

oobooooboooboooobooboobooobooobooobbooobooobooobboobboooo0oo IbO
gooooboooooboobooobooboooobooobooboooboboooboooboooobooboO ID
gboboobobooboobobooobooboooobo Ibobooooboobooooobon

import weakref
_id2obj_dict = weakref.WeakValueDictionary ()

def remember (obj) :
oid = id(ob3j)
_id2obj_dict[oid] = obj
return oid

def id2obij(oid) :
return _id2obj_dict[oid]

8.12 UserDict — 00000000 DOODOODOODODOOO

gbboobooboaoboobooboobboobboboobboobobooboboobbobbobboboban
O0D0000D000000 mixind DictMixinOOOOOODOOOOOOOOOOshelveOOOOOOO
gbboobOoboooboobobooobooboooobobooobooboooog

U0000000D0 userdict 000000000 O0DOOOOOOOODOOOOOOODOOODOOODOO
000000 dict(Python2200000000000)OOO0OOOO0OOODOOODOOdictODOO
U000 userbict 00000000 OO0COOO0OOOOOOOOODOOODOOOOOOODOODOO
obooooobooog

UserDict DODODO0ODO UserDict U000 DictMixinUODOOODOODODO:

class UserDict .UserDict ( [initialdata] )
0000000000000 00o0DoOU00o0D0000D000U0D0000d UserbictOOO
0000 data 000000000 O00DO0OODO initialdeta 00000000 dataDOOOOOO0O
000000000000 0000000000 initialdera 0000000000000 0OODO0O
oooooDoooooooon

O00: O0000D00000 userbictO0O00O0O0O0O0D0OOO0OOCODOOOO0OOODOOOOO

class UserDict.IterableUserDict ([initialdam])
UserDict O0O0O0OOOOODOOOOOOOOOOO (ODO0O: for key in myDict).

ooooooooooobo @ooobobo0)bbo0i0n userbict O IterableUserDict OO0
gbooobooobooobogb:
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IterableUserDict.data
UserDict OO0O0OO0O0OO0OO0O0OOOO0OO0OOOOOOOOO

class UserDict .DictMixin
__getitem_ () O __setitem_ () O _ delitem_ () OO0 keys () DOOOOOOOOO
000000000000 000000000000000000000000 mixinOOO

OO0 mixinOOOOOOODOOOOOO0OO0OO0OOOO000O0000000000000000000
00000000000000000000000 _ delitem () 0000000000000
0000000000 pop() O popitem() 00000000

40000000000000 __contains__ () O __iter_ () OO0 iteritems () OOO
oddo0ooooboooooooboooooa

mixinO0OOOOO0O0O00O0O00O000000000000000 __init_ () O copy () OODO
ooooogoo

Python2.6 0000 DictMixinOOODOOO collections.MutableMappingOOOOODOO
ooooooooog

8.13 UserList — 000000000 OD0O0ODOODOOODOODO

obO0: O0O0O0o0OO0o0O00oob00o0b0o0ob0o0obO0oobobooobOPython2200000000000
Python OO O ODOOO0OODOOODOOOOODOOOODOOODOOD 1ist000000DO0OOOODO
obooobooboooogn

oboooooboobooboooooboboooooobobooooooooOooboooooboOoboon
ubobdoboobobobobobooooooooooooobobobobooboboooooooon
gbobooobobooboboboooboboboboobobobobooboboboboobobo

UserList OO0O00O0O UserList OO0OO0OOO0O0OOO:

class UserList .UserList ([list])
Og00Oo00O0oO0O0oOoO00ooooooooooOoOoOOOODbOO0O00000000UserList O
000000 dete00O0O0O0O0OOOOOOOOOOOOOOOOOOOOOD seDOOOOO
goooogoooooooOoOoboOo0oU nNoooLsDODOoOooooOoobDOoDODDDDDOOO
00000 PythonOOODODOUserList (UOO0OOOO0OO)OOOODOOOODOOOOODOO

O0D0: UserList OOD0OO Python3.000 collectionsD0O0D0O000OD0OO0OOO 203
OO000D0O000D0O0000 mpert00O0OOOODOO

0000000000000 0000 (U 000000 str unicode, list, tuple, buffer, xrange 10 0) 0 0O 0O
00 UserList 00000000 O0OOOOOOOO:

UserList.data
UserList 0O0O0OO0O0OOOO0ODOO0ODOOO0ODOODOO PpythonOOOOOGOOoOoQono
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Ub0o000000D:UserLlistd0000o0oooOOoooooooob0obOo0o0ooooboonbooon
oboooobooboobooooobooboooooooboboobooobOoboboooooboOoboobn
gobooooboooooboooooooboboooooooboooooooooooobboooDboobobooo
gboboobobooobooboooobooboooobobooobooboooooboooo

oobooOoooobOoooboboooboooooobooooooooooboo0oooboooooooooooon
gooooooboobobooobooobooooooooboboooooobobooobobDoDbobo
OO00ooooO0oooooooooo20000:Python0D00O0O0O 1520 160000000O0O0O0O0ODO
gboooooobOoboboooboobobO dataOO0D0OOO0OO0O0OO0OOODOODOOOOOOPython
obooooOobobooobobooobooboooooboobooboobobooonog

8.14 Userstring— 00000000000 ODODOOODODO

U00: OD0DO000D000 UserstringO00000000O0O0O0C0O0O0O0O0O0OOOODOPython2.20
O000oDooooO pythonODOOOOODOOODOODOOODODOOODOODOO UsersStringOOOO
gobo0o0obog strgb0ob0oobooboooboooboobooobbo0@Obn0d MutableString
obooooooooooo)o

goooooobooboboooooboboooooooboooooooooboboboooobOobDobo
obodooboooboooboooooooboooooooboobooooobooooboooobboooobooOon
ooboobooooooooobooobooooboobooobooooooooobooboooboooDoon

gbooobooboobooboobbobbobbobbooboboobobooboboobbobbobbobbon
Ub0o0o0O0b00000b000 MmutablestringDO0OO00O0OO0O0OOO

Userstring0O000O00O0O0O0O0O0O0O0O0O0DOOOO:

class UserString.UserString ( [sequence] )
boboboooobooboobooboobobobooboboobooobooooboOobobooooon
U000ob0o0o0oOobO00000O0b00b00b0000000 userString0OO0OO0O0DO0O data
gobobooobobobooooobbooobbiboooonn sequenceDOODOOOOOOOOUO
sequence 1000 Python DO DOODOODODOODOOOOO Userstring(@OOO0OOD0OO)ODO
ooboobooobooobooob str()obob0oboobooboobooooboooboooonDn
goono

class UserString.MutableString ( [sequence] )

Uobo000d0f0 vserstring 0000000000 OO0O0OO0ODOO0OO0ODOOOOOOOODOO
oooobooooboooooobooboooobooooboboboobooooboOooboon o
oobooobooooboooboooboobooobooobooboboooooobooboboobooboooDo
gbooobobooobooboobdodbdob _hash._ () OOOOOO0ODOO@ODOODODO
oO)oooobooooboooobooooboooooboobobooobooobooooboooDo
O0o00O0DODOO0O0O00000000000000 26000: MutablestringdOODO Python
opoooocooooo

ubbooboooobooboooobooboob @uooobooob bob0)0o00O00 UsersString
obooooOobooooboobooon:
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MutableString.data
UserStringUUOO0O0OOU0O0ODO0OO0OODOOO0ODODOOO PpythonOODOOOOODDOOOODOO
goooo

8.15 types— 0O OO OO0

O0O00oooooboO pythonO 00000000000 DDOOOOOOOODOOOOOOOOOD
oo (@OobobooobOobobooooobooD)bobO0ob0b000g listiterator 000000
Ubooobodbooodgbdidfrom types import »0 0000000000 0O000O0O000O0O
goooboooboobooboobun IyeeOooogoooo

gboboobOobooobooboooobooboooobobooobooboooooboOooboon:

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

Python2200000 int () 0O str () 000000000 0DOO0OOO0O0O0DO0OO0O0OO types
gbboobOobooooobooooboboooooboooobooboooobobooobooboono

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

obooooobooooboobobooooooo

types.NoneType
None OO OO

types.TypeType
type DODOODO0O0O0O0OO (cype () DODOOD0OO0ODOOHOODDODO typeODODODOODOO

gooo

types.BooleanType
bool U True l False DO OOOOODODODOOOO bool DODODOOOOOODODOOOO 230
ao.

types.IntType
ooodogd g H)UOOODOO int0OO0DOOODOODODOOO

types.LongType
ooo0dbodd g lL)OOOODO longOOOOOOOODOOOO

types.FloatType
0000000000 (eg.1.00000000 fleatODOOOODOOOOGOoODOO

types.ComplexType
ooooodO (eg.1.0)0 Python OO ODOOOD0O0OOOOOODOOOOODOODOOODOODO
gooooo
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types.StringType
O0o0ob0ogdd g 'spam )0 O OODOO stx 000000 O0ODOO0OO

types.UnicodeType
Unicode DOOO0OODO0O (e.g. u'Spam’)d Python OO0 O OO0O0O0OODOOOOOOODOODODOO
J00000Db0O0000oooboO0O0d unicode0OOOOOOOODOOO

types.TupleType
ooododd (eg (1, 2, 3, 'spam’))UO00O0OD0O tupleDOOO0OOODOOODOOO

types.ListType
ooooodd (eg [0, 1, 2, 3HD0D00O0O0O0O 1ist000OD0DOODOOODOOO

types.DictType
oboodnod (eg. {"Bacon’: 1, 'Ham’: O0HODOOOOO dictO0OOD0OOOCOOOOOO

types.DictionaryType
DictType OO O QOOO

types.FunctionType
types.LambdaType
Jooobbobboddd lampda 000000 OODODO0OO0OOODOO

types.GeneratorType
000000 (generator) 0D O0DD0O0O0O0ODOODOODOODOODOODODOODOODODODOODODODOO
oo0o22000.

types.CodeType
compile () JO00OO0OD0ODOOOOOOOUOOOOOOOOOOOOOO

types.ClassType
ooobobOboooooobobobbooooooga

types.InstanceType
odo0odooooooooooooooooog

types.MethodType
0oooooboooooooobobooooooooobon

types.UnboundMethodType
MethodType OO OO OO

types.BuiltinFunctionType

types.BuiltinMethodType
len() O sys.exit () UO0OO0OOO0OOOOOOOOODOODOOOODOODOODOOO@OOOOO
ooo”b0o0boobor>coobobo>obooboobooog)

types.ModuleType
goooooooon

types.FileType
sys.stdout U0 UOOopen U OO0ODOO0O0OOO0ODODOOODOOOOODLOD filedODDOOOO
gooooo
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types.XRangeType
xrange () D0 0O0O0O0O0O0O0O0Orange D0 0O0D00O0ODOO0O0OODOO0ODO xrangeOOOQOOO
gogogod

types.SliceType
slice () U0 0O0O0OD0ODOO0ODODO0O0OODODOOOODOOONO sliceO0OD0OOO0DOODOOODOO

types.EllipsisType
Ellipsis OO0 Q00

types.TracebackType
sys.exc_traceback UO0D0DOO0OOOOODOOOOOOODOOOODODOOO

types.FrameType
0000000000000 0ooboDbbO0000oUnDO tbO th.tb_frameOOOOO

types.BufferType
buffer () OO0O0ODO0OO0OO0OOOO0ODODODODOOOOOODOOO

types.DictProxyType
TypeType.__dict_ 0000 dict0D0000000O0ODOO

types.NotImplementedType
NotImplemented OO O OO

types.GetSetDescriptorType
FrameType.f_locals 0 array.array.typecode 0O 0O0O0O0OOOOOOODOOOO
PyGetSetDef U DUOODDNDOOOODDOOODOODDOOOODDODOOODDOODODDOOOODOOOODO
J000000dddOO0property DO0OOO0OOODOOO0O0O0O0O0O0O0O0OO0OOOOOOOO
o0oooooOooooooooooooo2s5000d.

types.MemberDescriptorType
datetime.timedelta.daysO00O0O0O0OO0OO0O0OOOOODOO PyMemberDef OODOODOOO
000000oo0oob0oooooDo0ooooobooooDoooooooCcobDooDooooDo
U0D0OO0dbb0O0O0propertyd0000noooooooboobobOo0bboOobOoonboboo
ooooboooboooooo

CPython implementation detail: Python O 00O 0O D000 OO0 GetSetDescriptorType U0
ooooboooooobooo2s5000.

types.StringTypes
0000000000000 00000 stringType O UnicodeType DOOOOODOOO
O0OUnicodeType OOOOOOO Python OO0 D OODODODODODODODODOOODOCOCOO20000
000000000000 00000DO00DO0OD0O00DO0OD00ODOO0O0D0d: isinstance (s,
types.StringTypes). 0O OO0 22000.

816 new— 00000 ODOODOODODOOO

oboogb26000:newD 00000 Python3.000000000000000 typesOOOODODO
ubbooboooobdbbOnewdOODOOO0OOODOOOOODOOOOODOODOOODOOOOOOODAO
gboboobooboooboobooborobooboooboooroobooboooooooboooooboonn
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gboooooboboboooooboboooooooboooooobOoboOooooobOOoboOoon
gobooooobooboooobooobooooboooooboooboOooobooooooobboOooooonn
oobooobooobooboooboooboobooooooobooboobooobDoobDooobOoOoDbOooDOon

newOOOOOOOOOOOOOOOOOO:

new.instance (class[, dict] )
00000 __init__ () 000D00ODO0O0OD0OO0OD00OO00O0Odict000 classOO000000O0O0O
O00000dict00000000ONone0O0OOOOO0OODOODOOOOOODDODOOOOOOO
gooooOOoO0OOO0O000000ooooo0ood0odgooooooooooooooo

new.instancemethod (function, instance, class)
00000 instance 00 000000000000 DO0O00DOO0ODOANO instance d NoneODOOOOO
0000000000000 00oooooodg funcionO000O0O0OO00OOCODOODOOOOODO

new. function (code, globals[, name[, argdefs[, closure]]])
000000000000 0000000 (Python)ODOOOO0O0O0O0Rame 0000000 OO000OO
NoneOOOOOOOOOOOOOODOOOOOODOOOOOOOOOOOODOODOOOOOOODOOO
code.co_name 00 000D0Oargdes OO0 0000000000 OOO00ODOOOOOOOODOOOO
0000000000 00O000Oclosure0000000 NoneOOOOOO code.co_freevars
ooooooOoOoOoOOO0OOOOODOODOODDODODODOOO

ybooooooooo

new . code (argcount, nlocals, stacksize, flags, codestring, constants, names, varnames, filename, name,

firstlineno, Inotab)
00000 pyCode_New () DOD CODDODODODOOODOOODOO

new.module (name[, doc])
O0000 name 00000000000 OO0OCOOO0OOO0OO0O0O00O00O00O0O0 nameOO0OO0OOO0OO
00000000000 decOOO0OOO00O0ODODOOO

new.classobj (name, baseclasses, dict)
Jd00ooOo000ddoobDoOo00oooooooDooo0ooooooo@ooooooon
O00)baseclasses 0000000000 dietDO0OO0 name DO O0D00OODO0O

8.17 copy— 000 O0O0O0OODOOODODO

gboooboboooob@oobo)bobooboobooboooo

obooooooooboobooog:

Copy . copy (x)
x000 (shallow) OO OOOOCOOO

copy .deepcopy (x)
x000 (deep) DO ODOOODOOO

exception copy .error
O00o0oooooooooooooon
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OO0 (shallow) 000000 (deep) OOOOO0O0ODOOOOODOOOOODDOO@ODOOOOOD
oboooooboooooboooooboobooooooboo)oooo:

« 00O0O0OU (shallowcopy) DO O OODOOOODOODOODOOOD OOODH)ODOOODODOO
booobobooobooboooboobobooboooooo

00000 (deepcopy) DO D ODDOODOODOODOOOOOOODOODODODOOOOODOODOODOO
gbooboob obgoboobood

gbboobOobooooobobooobooboboooboboooo200000b00000000:

- JO0D0O00DDOOO(@UOOUbODOOODODODOOODOOODOOObOOOODDObOObODOOO)DO
gboooboooboooooo

- J000DOO0ODOOODOOODOOOODOOOODOOOOOOODbOOOOODOOOOODbOODO
gooobobooobooboboobooooobo

deepcopy () U0 O0O0ODOO0O0OOOOO0OO0OOO0DOOOOODOOOOOO:
- J000D0O0OO0O0OODOODOOOOODOOOOODOODOOOOOD “O>00000000;00
- J000D0O00DO0ODOOOODODOOODOODOLOODOOOODODOOOODOO

gobooooobooboobOoooobobbObooboooooboboooboobooboboooboOoobooooooooono
oooboooobooooobooooooboooboooobooobooooooOooobooobobooooonn
gbooobooooboooobob @oooooD)boobobboOoOoboO pickleddOOoDnDO
ubooobooooboon

0000000000 dict.copy() DOOOOODOOODOOODOOOOOOOOOOOO (DODO
copy_list = original_list[:]) OOOO0OOOOOOOO 25000: 00000000, OO
OO0D00OpickleDOO0OD0O0OO0DOOOO0ODOOOODOOOOOOOODOOOODOOODOOODOOODO
Ub0oboo0Oobo0ob0o0odbO pickleDO0000D0OO0O0ODOO0OO0O0ODOOOO copy OO
OO0 pickle0OD0OOO0O0O0O00DO copy_regOOOO0OOO

00000000000000000000000000 __copy__ () 000 __deepcopy__() OO
0000000000000000000000000000000000;0000000000000
000000000000000000000000;00000000000000000000000
00 _ deepcopy_ () 00000000000000O000O0O00O0O00O0O00OO0O0OO0O0O0O000O
deepcopy () 00000000000000000O0O000O000000O000O00O0OO00O0OO00O0O0O
ooooo

O0e:

Module pickle 000000000 DODOOO0DOOOO0DODO0OO0ODOOOO0ODOO0OODOOOOODOOOOD
oooobood

8.18 pprint — 000000000

pprint 00O000000O0O0PythonODOOOOO0OOOO0O0O0O0OO0OO0O0O0ODOOOOODOOOOODOAO
O pretty-print” OO0 D0 O000000000O0OODO0OO0O0O PythonODOOODOOODOOOOODOODOO
Oo00oo0o0o0o0o0ooDoObo0ooooooooDOPython D00 O00O00OOO0O0DOOOOODODOOOOODOO
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booooooboboooobobooooooooobooboboboooooboOobOobOoboon
ooooooooon

0000000000000 000000000 1000000000000 00D000000D000OO
0000000000000 0D0000000000 prettyPrinter000000000O0OOOODO0O
00000 oOOoDoO5000:00000000000D000O000O000DOODO22500000000
0100000000000 00000D00000o00oo0ooo0Uooo0oOoOooDoOoOoooDoOoOag
O026000:set 0 frozenset DOO0O0O0O0OOODOOpprint 0000000 1000000003
ooooooo

class pprint .PrettyPrinter(...)
PrettyPrinter 0000000000000 O0DDOOO0ODOOOOODODOOOODOOOOODO
ooooooooo

sreamU 000000000000 0O0O00O0O00OO00O00O0O00O00O000OO00O0O0O0O0O0O00O00O0O00OA0
Uo0oobobodbDbDO write() DO0D0O0OD0DODO0ODOOO0ODOO0O0ODO PrettyPrinter
O sys.stdout 0000000000 300000000000000000000DO0O0O0OOO
O000000000 indent O depth O width OO0

ooboobbooobooobooobbobobo0 imdee 000D 000O0ODOODOO0OODOO 1D0ODODOO
boboobobooobooboooobobooooboobooooboobooooboboOoog

00000000 deprchD0O0D0O00O0O0DOO0O0OOOOOCOOOCODOOODOOOOOODOOODOO
gboooob ...b0oobooboobooboboobooboobobbobbobbobbo
oo

width0OOOOOOOOOOOOOOOOCOOOOOOOOOOOOO0OOOOO0OO00OgoObOODO
gooboobooooboooboooboobooooboboooobooboooobooo

>>> import pprint
>>> stuff = [’spam’, ’'eggs’, ’'lumberjack’, ’"knights’, ’'ni’]
>>> stuff.insert (0, stuff[:])
>>> pp = pprint.PrettyPrinter (indent=4)
>>> pp.pprint (stuff)
[ ["spam’, "eggs’, ’'lumberjack’, ’'knights’, ’'ni’],
" spam’,
"eggs’,
" lumberjack’,
"knights’,
"ni’]
>>> tup = ('spam’, (’'eggs’, (’lumberjack’, (’knights’, ('ni’, (’dead’,
... ('parrot’, ('fresh fruit’,))))))))
>>> pp = pprint.PrettyPrinter (depth=6)
>>> pp.pprint (tup)
(266, (267, (307, (287, (288, (...))))))
("spam’, ('eggs’, (’lumberjack’, (’knights’, ('ni’, (‘dead’, (...)))))))

PrettyPrinter 00000000000 O0O0O0O0O0OOODOOOCOODOO

pprint.pformat(object[, indent[, width[, depth]]])
object 0000 0O0O0O0O0DODOOO0O0OODOOOODO indentd width OO depthd PrettyPrinter
00000000000 0O0000O000DO0DODO0O00O00000n 24000:00 indent O width
OO0 deprh000D00OOOO.

pprint.pprint (object[, stream[, indent[, width[, depth] ] ] ])
object 0000 OOOOODO streem 000000000 ODO0O0OO strean OO0OODO0ODOO
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sys.stdout 0000000000 DOO00OO0O0OOO0OO0O0OO0O0O0COO00O00 print 0000
O0O0000000Oindent O width OO depth 0 PrettyPrinter OO0O0O0000O0O0O0O0OO0O
oooooboobooogooo

>>> import pprint
>>> stuff = [’'spam’, ’'eggs’, ’lumberjack’, ’'knights’, ’'ni’]
>>> stuff.insert (0, stuff)
>>> pprint.pprint (stuff)
[<Recursion on list with id=...>,
" spam’,
"eggs’,
" lumberjack’,
"knights’,
"ni’ ]

00000 24000:00 indent O widthDO depth OO0 000000,

pprint.isreadable (object)
object 00000000 0ODOODOOOOeadable’0 000000 eval () DO0ODOOODOODO
0000000000000 0000D00O000D00O00 FalseOOO0OOOO

>>> pprint.isreadable (stuff)
False

pprint.isrecursive (object)
object 0000 O00DOODOOODODODOOO

gooooO1ooboboooobooocooo

pprint .saferepr (object)
object 0 OUOUOOODODOOOOOOODDODOOOOOODODODOOOOOO objectnnnm
00000 0000bbODO000bD0OgnDDn <Recursion on typename with id=number>
00o00obOO0bO0ooOOobOOdO0ooOOooOOobooooooboonodg

>>> pprint.saferepr (stuff)
"[<Recursion on list with id=...>, ’'spam’, ’'eggs’, ’lumberjack’, ’knights’, 'ni’]"

8.18.1 PrettyPrinter U0 000D

PrettyPrinter 000000000000 OCODOOOOODOO

PrettyPrinter.pformat (object)
object 1000000000 DOOOOODDODOODOO PrettyPrinter 000000000000
O000ooo0ooDooooooooooooon

PrettyPrinter.pprint (object)
object 000000000 UO0DODDOOOODOOUOODOODOODOOOODODOD

gboooobooboobooooobooboooboooooboboooobooboboooooboOoboon
gb0Oo0o0b0o00b00b prettyPrinter 0000000000000 OO0OOOOO0ODOOODOOY

PrettyPrinter.isreadable (object)
object 00D 0D0O0OOOODOODOOOOOeadable’D 000000 eval () DO00OODOOOOODO
0000000000 000000000000000D FalseO0OOODOOOOODOODOOO
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O prettyPrinter O deprh 000000000000 DOOOOODOCOOOODODOOODODODOOO
00000 ralseOOO0OO0OO

PrettyPrinter.isrecursive (object)
gboodbouoobooobuoobuoobuoobooo

gbboobooabooobooboaoboobooboaobooboobboobbobboobboboban
U0o00b00b00bo0bo0bOo0bO0D saferepr () UO0OOOOODOOO

PrettyPrinter.format (object, context, maxlevels, level)
3000000000 ohject00DOO0O0O0DOOOOODOOODOOODOOODOODOOODOODOOOD
00000oo0ODOO0O0bOo0O00000ooOoODOo0o00o0oooooon

ubobooboboboooobobobob 200b0b0000000b00Db id() O0O0O00000
U000000Oo0oobOo0oobOo0obboOob0O0o0ooonooogn objeccOOnOnooOoOn
U00000b000booboboobodbb contet O O0O00OODOOOOODOODOOOOODODOO
0000000030 000000 Trued00000format () 00000000000 OOOO
0000000000 000000000000000DOD000300000 maxlevels 00000
ooboobbooooobooooboobboobobcobbOOobOoobOooboOoOoboboOonooboooonn
Ob00o0o0ob400000 levelDDO0ODOODOOOOOOOOODODODODODODODOOOO
oooobooooooobbooooob 23000,

8.18.2 pprint 0 O

Ubo0d pprint () DOOOOO0OO0OOO0OOO0OOOOOOOODOO

>>> import pprint

>>> tup = ('spam’, (’'eggs’, (’lumberjack’, (’knights’, ('ni’, (’dead’,
... (!parrot’, ('fresh fruit’,))))))))
>>> stuff = ["a’ « 10, tup, ["a’ = 30, "b’ % 301, ['c” % 20, "d" % 20]]

>>> pprint.pprint (stuff)
["aaaaaaaaaa’,

(" spam’,
("eggs’,
(’ lumberjack’,
("knights’, ('ni’, (’'dead’, ('parrot’, (’fresh fruit’,)))))))),
[ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa’, ’"bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb’ ],
["ccccececcececceccecccecccecece’, 'dddddddddddddddddddd’ ] 1]
>>> pprint.pprint (stuff, depth=3)
["aaaaaaaaaa’,
("spam’, ("eggs’, (...))),
[ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa’, ’bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb’ 1,
["ccccececcceccecccecccecceee’, 'dddddddddddddddddddd’ ] ]

>>> pprint.pprint (stuff, width=60)
["aaaaaaaaaa’,
(" spam’,
("eggs’,
(’ lumberjack’,
("knights’,
("ni’, ("dead’, ('parrot’, (’fresh fruit’,)))))))),
[ aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa’,
" bbbbbbbbbbbbbbbbbbbbbbbbbbbbbb’ ],
["ccccececceccececccececccececcee’, ' dddddddddddddddddddd’ ] ]
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8.19 repr— 00000 repr() OO O

repr 0000000000000 O0O0O0OO0O0O0O0O0O0O0O0O0O0O0OO0OO0OOOOOOOOOOOOOO
oooog pythonODOOD0OOOOO0OOODOODOOODOODOOOODODOOOOODOOLOOODOD

gboboobobooooboooobooboooobobooog:

class repr .Repr
0000000 repr() DO00OOOOODOODDODODDOOOOOCOOOOOOOOOOOOOODO
ooooOoOoOo0OOOOOOOOOOOOOOOOOOO0OO0O0O0O0O0000O0000000000O0

repr.aRepr
Ubooo0obod0ibn repxr() UD0OOO0OO0OO0OO0OO0DO0ODOOO Repr b Oo0obDOOoOonOOO
O00000000000000 repr() OPythonOOOOOOODODODODODOOOOOOOO

repr.repr (obj)
000 aRepr U repr () OUO0O0OOO0OOOOOOOOOOODODODDODODODOOOOOOOOO0O
000o00ooooooooooooooo

8.19.1 Repr00 0000

Repr00000000000CO000DOCOODOOOOOOODOOOOOOOOOOOOOOOOOOO0
oboocobOoboooobooboooooboooooobonno

Repr.maxlevel
ooooboboooooobobobbo0oo0ooon eggng

Repr.maxdict

Repr.maxlist

Repr.maxtuple

Repr.maxset

Repr .maxfrozenset

Repr .maxdeque

Repr.maxarray
00b00000b0bO00o0bbO0oo0bbO0o0obbOo00bbOUOOmaxdict DO O0O0OOOOOO
400maxarrayd 5000000000 00000000 24000: maxset,maxfrozenset,

set.

Repr.maxlong
ggoobobobbooooobobobbooooobobobbooooboouoobb a0

Repr.maxstring
obooobooobooboobuoobuooborbooroobooboobooboobuoobo
gogob.gjgoobbboodoboboboooooboboooobbboooobbbboooo
gooobbbobbbooo oo

Repr.maxother
00000 rRepr0doboboboobobooobob0ob0oboobobobobbbobobo
obbodbboouboobbtdmexstringU 000000 bOOO0OO0OOOODOOO
020000
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Repr.repr (obj)

Ob000bO000o0obOOob0o00o0onb0obonon repxr() 0OOO0O0OODO

Repr.reprl (obj, level)

repr () 00000000O0DODODOOOOOO0OOODOOOOO0OODODODOOOO 000
O00000 obj0 level DOODDOO0O0OO0OOOOOOODO levelDOOOOO level - 1000
gb0oob0obo0oob0oboooob0ooooD0oboUD repr1 () 0booogooDO

Repr.repr_TYPE (obj, level)

000000bOO00O00DOO0bOO0bOO0D0ooDo0oo0bOO0ObO0ooDoobOOooDoDooobOOoboOoooooo
00000 TYPE O string.join(string.split (type(obj).__name_ , '_’)) 00O
000000000000 000000000000 reprl () 000D00O00OO0ODOODOOOO
0000000000000 oo0odgon self.reprl (subobj, level — 1) O0OO0O

goono

8.19.2 Repr0 0O O000DODOOODDOOODO

gbobooooboooobooboooooobobooooobobooboobobooboooboOoboOobo
U00O0O0OO0OORepr.reprl () OO0O00O00O0O0O0O0DO0O0DO0O0 Repr000000O0O0O0OOOO
goooobooooboboobooooboboooboboooboobobooobooboboooooDo:

import repr as reprlib
import sys

class MyRepr (reprlib.Repr):

def repr_file(self, obj, level):
"<stdout>’, ’'<stderr>’']:

if obj.name in [’/<stdin>',
return obj.name

else:
return repr (obj)

aRepr = MyRepr ()
print aRepr.repr(sys.stdin)

# prints ’<stdin>’

8.19. repr — 00000 repr() OO O
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090

Joooudood

gboboooobobooobobobobobooobobobobdb0ddnumpbers00onoon
ubobodooobooobodbdbOmath D cmath OO0000OO0O0O0O0O00O0O0O0OOOCODOODOAO
obOooooOobOob ioobob0ooooobOOob0obO0o000ng decimal OOOOOOOO 1000
oboooboooooobon

gooobOoboooobooboooon:

9.1 numbers— 000000000

OO0O00026000.numbers00000 (PEP314)000000D0OOCOO0OOOOOOOOODODO
gbboabouodgouogboooboobooboobobobobbobooboobooboobon

class numbers .Number
000000000 xO0OOOoooooobooooOooboooooooooooooboa
isinstance(x, Number) OOOO0O0O

911 000

class numbers.Complex
0000000000000 00000000D complexOOOOODODOODOODOOOODOO
O:complexOOO bool OOOOOreal, imag, +, —, *, /, abs (), conjugate (), ==, !=000
-0 '=000000000000000D00o0oooooooog

real
pgoooooooooooobooobooooooooon

imag
oooobooobooobooboobooboobooo

conjugate ()
goboooobbbooboobooooboogn (1+437) .conjugate () == (1-33) 000
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class numbers.Real
ComplexUO0O0O0O Real DO OO0OOODODOOOOOOOOO

O0o0oO0oo0ooood: fleat OOOO, math.trunc(), round(), math.floor (),
math.ceil (),divmod(),//, %, <, <=>000 >=000

Real 0 0 0O complex (), real,imagd 00 conjugate () DOODO0O0OOOOOOO0O

class numbers.Rational
Real OJ0OO0OO0O0O numerator 0 denominator 000000000000 0OOO0OOOO
O0000000000000000000000 fleat () OOOOOOOOOOOOO

numerator

gooooood

denominator
oooooooo

class numbers.Integral
Rational O00OO0O00OO00 int OO0O0O0OOO000O0O000OCfloat (), numerator O OO
denominator OO0 00O00O00O000O00O0DO: <<, >>,&,7, |,~0000000

912 000000000000

gdobo0ooooooboooooooooboooobooobooooooooooooooooooooo
O0o00o0o0o0o0ooboooooboooooooo0oooobooooooooobo0oooooOooO0ooon
fractions.Fraction O hash () DOO0O0OO0OOOOOOOO:

def _ hash_ (self):

if self.denominator ==
# Get integers right.
return hash (self.numerator)

# Expensive check, but definitely correct.

if self == float (self):
return hash (float (self))

else:
# Use tuple’s hash to avoid a high collision rate on
# simple fractions.
return hash ((self.numerator, self.denominator))

O0O0ooo ABCOOOOO

ooboooboboooboo ABCOoboboooooooooooooooboobboobooooooooo
Ub0o00o0O0bo00o00obob0ob0oO0b0O0bo0n0n MyFool Complex RealODOOOOODOOOO:

class MyFoo (Complex) :
MyFoo.register (Real)
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ooooooo

O0000000 (mixedqmode) OO O0O0D0DO0OOO0O0O0O0ODOOOOOO0O0ODDOOOOOOOOD
oboboooobooooooboboooooboobooooobooboobooboobobooooboOoDbOobn
Ubdbodd integral 000000000 O0OO0DOOO0 __add__ () U _radd__ () ODOOOO
ooooboooooooboooooon:

class MyIntegral (Integral) :

def _ add_ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (self, other)
elif isinstance (other, OtherTypeIKnowAbout) :
return do_my_other_adding_stuff (self, other)
else:
return NotImplemented

def _ radd__ (self, other):
if isinstance (other, MyIntegral):
return do_my_adding_stuff (other, self)
elif isinstance (other, OtherTypeIKnowAbout) :
return do_my_other_adding_stuff (other, self)
elif isinstance (other, Integral):
return int (other) + int (self)
elif isinstance (other, Real):
return float (other) + float (self)
elif isinstance (other, Complex):
return complex (other) + complex(self)
else:
return NotImplemented

0000500000 complexOOOO0OODO0OODO0OOO0OOOOOO0O0O0OO0OOO0OOO MyIntegral
0 OtherTypelKnowlAbout 0O O0D0OO0O0O “OCO00000O0OO” 000O0DOOOOOOOO a
O complex OOODODOOODOO A0O0OOOOO (a @ A <: Complex)JOO0O b : B <:
ComplexUODOOO a + bOOODODO:

I.A0pbOODOO0ODO __add__()ODOOOOODOOOOOOODOOOODOO

2. A000000000O0O0COCOO0O0O0O0O00 _add__(yODODODODOOOOOBOOOOOOOO
_radd () O0OO0OO0OO0O0OOCOOOOOCOOOOOOOOOOOOOO0DOO0000 __add__()
U0 NotImplementedOODOOOOOODODOOO@MOODDOADOODOD _add__()O0ODOO

gboogbooboobgooogan)

3.000000B0O _radd__ () O000O0O0O0O0OOCODOCODOOO0 «t0O0OOO0O0OO0OO0ODOOO
ooooboo

4. 0000000000000O0DOOO0O0OOO00OOODOODODOODOOOOODOODDOODDDD
oooobooboo

5.00 B <: AUOO0OOOPythonO A.__add__ 000 B.__radd__ 00000000 O0ODOODOO
Ubadb000bDOb0O0O0bO0ODbODO0ODDcCcomplex00D00000DOOOO0ODODOOODOO
oooobooboo

U0 A <: ComplexUD B <: RealUOU0OO0OO0O0O0O0O00O0O0O0O00O0O00C0O0O0O0OO0O0O0OOOO
U00 complexODOOODDDOO0O0ODDOO _radd__ () OOODOOOODODDOODOOOa+b
== b+a 000
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Odo0bOo0ooooooboooooooboobooo0oooobooooooooooooooboooooOoo
(forward) DO O OO0 (reverse) OO OOOOOO0OO0O0O0OO0O0000000OO0O0O0O0OOOOOOOOODOO
fractions.FractionOUOOOOOOOOOOOOOOOO:

def _operator_fallbacks (monomorphic_operator, fallback_operator):
def forward(a, b):

if isinstance (b, (int, long, Fraction)):
return monomorphic_operator(a, b)

elif isinstance (b, float):
return fallback_operator (float (a), b)

elif isinstance (b, complex):
return fallback_operator (complex(a), b)

else:
return NotImplemented
forward.__name___ = ’__ ' + fallback_operator.__name__ + ' '/
forward.__doc__ = monomorphic_operator.__doc_

def reverse (b, a):
if isinstance(a, Rational):
# Includes ints.
return monomorphic_operator(a, b)
elif isinstance (a, numbers.Real):
return fallback_operator (float (a), float (b))
elif isinstance(a, numbers.Complex) :

return fallback_operator (complex(a), complex (b))
else:
return NotImplemented
reverse.__name__ = '__r’" + fallback_operator._ name__  + '__ '
reverse.__doc__ = monomorphic_operator.__doc_

return forward, reverse

def _add(a, b):

"y o+ p"nr

return Fraction (a.numerator *» b.denominator +
b.numerator * a.denominator,
a.denominator * b.denominator)

add

—_ —7

__radd__ = _operator_fallbacks(_add, operator.add)

# ...

9.2 math— 00000

oobooooooboobooboooboOooobo coopooooooooooooOooooobOOooOoboOoD
goo

uboobodobobobobobooboboobooboboobobuoboobdlbUenath 000
gboogboooboobooboobooboobooboobooboboobbobboobbobbon
gboboooobobobooooobobooboooobobooooooobooboboooobOoboobo
obobooooboooooobobooooobooboooooboOoboobooboobobooooboOoDbOobn
0000000000000000000000000000000O00000O0000000 !

boooooboboboooooooobdooooooooobobOoooboooboobobOoboon
ooood

00000000000 0000000000000000000000000000000000000000000000
goooooooo
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921 000000 OOCOOODOOODd

math.ceil (x)
x0000 (ceibDDODOOxOODODODODOOOOOOfloat0DOOOOOO

math.copysign (x,y)
x0O yOOOOOODOOOOODOOOODDODOODOOOODDODOOOOODOODODDOOO
copysign (1.0, -0.0) 0 -1.00000000000026000.

math.fabs (x)
xgooooooooo

math. factorial (x)
x000000000 xO000000000000000O00000O000O00vValueErrordooon
oo0ooooag2en00On.

math.floor (x)
x000 floon)DDOD0DO0xO00OO0D0ODOOOOOO floatODOOOOOO

math.fmod (x, y)

oo00o0o0o0d0ob cObOO00bOo00DO0o0n0D fmod(x, y) ODODOOOO PythonO x & y O
0000000000 bo0oooo0bobo0o0obbooobo0ooboo CcOoobDOoOonDog fmod ()
0000000 x0000000000000 abs(y) 0O00O0OD0OO0O0ODODOO0O0O nO0ODOOO
fmod(x, yv) OOOO (OOOD0O0O0DOO0O0O0OO0O0O0OO0O0)x — n+xyO0OO0O0OO0O0O0OOOOOO
OO0OPythond x & yOOyOUOOODODOOOOODOOODODOODOOOOOODOOOOOODOO
0000000000000 fmod(-1e-100, 1el00) O -le-1000000 PythonOd -1e-100
% 1lel000 lelOO0-le-l00 00000000000 OOOODOODOOOODOODODODOODO 1e100
0dooooodoboboooooooboooooooobodg fmed () DODOOOOOO x % vy
gooobobobooooo

math.frexp (x)
x0000000 (m, ) 00000000000mO float000e0000 x == m *x 2x+xe00
gboooboobooboxboobooboo (0.0, 0 UOOO0OODODOODOOO0.5 <= abs(m)
< 1000000000000 Db0O0DO0O00O0DO0b0OO0ODO0ODOO “O0d (pickapary”d 000
ooo

math. £sum (iterable)
iterable 000000000 O0O0OO0O0OOO0O0OO0OO0OOOOO0OOOOOOOOOOOOOOO
Oo0:
>>> sum((.1, .1, .1, .1, .1, .1, .1, .1, .1, .11)
0.99999999999999989

>>> fsum([.1, .1, .1, .1, .1, .1, .1, .1, .1, .11)
1.0

O0000000000 IEEE-7540000000000000000 (half-even) DOO0O0O0O0O0O
Oo0o0ooOob0OO0OWimdowsDOOOOOOOODOODODOOOO COoOOoOOoOooOobDOoboOooO
O000D0O0000DO00dowble 00D 0OO000DO0OO0O0ODOOOOODOOOOODOOOODO

0000000 0bObO0O00bbO0O0ouobbOoOoOon0DDg ASPN cookbook recipes for accurate floating
pointsummation 000000000000 26000.
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math.isinf (x)
O00o0ooxO0oOooooboobooobooooooboobooooooonOo 226000,

math.isnan (x)
000000 xO NaN(notanumber) DO 00000000 OONaNODOOOOOODOOODO IEEE
754 00000000000000000 26000.

math.ldexp (x, i)
X x (2«+x1) 000000

math .modf (x)
x000000000000O0000000000O0x0000000000O000O000 flecatO0O0OO
ogooad

math.trunc (x)
x0 Integral (DODO0O0O0OO0)OODODODOOOO Real DOOOOOO _ _trunc__ O0OOO0O
00000000000 2e6000.

frexp() Omodf () D COOOOOOOOOODOOO/MODOOO0DOO0O0O0OOO0OOOOO0ODOOODOAO
gboobo0o1oooooooolioobooboobobobooboobo20b0b0bO0 ‘oboboobO-oo
oooooobooobo (pywhon DO ODODOOOOODOODOOOHO

ceil () O floor () OOO0O modf () DOOOOO0ODOOOO0ODOOOOOOODOOOODOOOOODOO
oboooooooooooooobooboobopytheonO0OO0OODOODOO S3000000000000OO
@ DOO0O00O000000D CdoubleDODOO)ODODOOODOO abs(x) >= 2x«x52000000000
bobOxOoOoOobOooooobOoboog

922 0000000OOO

math.exp (x)
exxx 00000

math.log(x[, base])
oo00d 1000 xb 0000O0)OUDOOOobOOoDObOOO

000200000 log(x)/log(base) UO0DOOOODO baseDO0OO00 xOO0O00DDOOOO
oo000obO23000:based000000O00O0OOO

math.loglp (x)
I+x0 0000 @Eoob ed0)UDbOoDLOoOoUoooooooo xpooooooooboboo
o0O00obOo0oooobooo26000.

math.loglO (x)
x0 100000000 @OD0DODH)OODOODODOODO0O0ODO00DbOO0O 1og(x, 10)0000D0ODODO

math.pow (x, y)
xOydOOoooooooooooooooooeyooooo ‘rPOooooooooooooon
pow (1.0, x) O pow(x, 0.0) 00000 xOOO NaNOODOOO 1.000000000 x0O
yOOOooooooOxOOO yOOOOOOOOO pow(x, y)OOOOOOValueError O
0000DO00dO0DOD026000:000 1x+xnand nanx+x0 000000000003
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math.sqrt (x)
xO0o0Ooooooooao

923 0000

math.acos (x)
xO0ooooooooao

math.asin (x)
xO0ooooooooao

math.atan (x)
xgooooooooo

math.atan2 (y, x)
y / x0000000000000000000 -pi00 pi00000O0DO0OOOODODOOODO
0oo0oooooon (x, vy OOUODDODOO XOOODODOOOOOOoOOOatan2 () OOOOO
0000 x,yOOODODOODDODOODDODOODDOODDOODDOODODDOODODOODDOODDODODODOODOOOO
0000 atan(1) 0 atan2(1, 1) 00000 pi/40000 atan2(-1, -1) 0O -3%pi/40
ooooo

math.cos (x)
xO0oooooooo

math.hypot (x, y)
00000000 (sqrt (x+x + y+y))000000

math.sin (x)
x00000o0ooo

math.tan (x)
xO0oooooooo

924 O00O0O0ODOOOO

math.degrees (x)
Uxgoboobooobboobooon

math.radians (x)
OxOoooooooooooood

925 00000

math.acosh (x)
x000000000000O000000 26000.

math.asinh (x)
x000000000000000O000 26000.
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math.atanh (x)
xO0000o000o0oo0ooooooooo 26000,

math.cosh (x)
xO0o0oooooooooo

math.sinh (x)
xO0ooooooooooo

math.tanh (x)
x000000000000

9.2.6 0O

math.pi
0000ob0o0obOoobOon m=3.141592...(0D0O0O)

math.e
0000000000000 e=2.718281..(000O0O0O0O)

CPython implementation detail: nath OO0 0000000000000 O0O0O0OOOODDOOO cOoOO
dooooooooboobooooooooooooooboooobobbooooooooooooonO c99
000 AmexFOOODODOOOOOOOOOOCAmexFOOOOODOODODOODODOOODOOO
O0000000D000O0)sgrt(-1.0) 0 1log(0.0) 0000000O0D0OODOODOO ValueError OO
OO00O@O0O exp(1000.0) 0O0OO0)ODOOODOUODOODOOODOOODOO OverflowError OO
0000000000001l boboooOo0 NaNOOODOODOoDoOooOOoNaNOOOOOooooo
NaNOOOODOOOOODOOOODOO NaNODOODOOO (CO9AmMmexFOODOO)DODOOOOODODO
J000d0d0000O0dnO pow(float ("nan’), 0.0) O hypot (float ('nan’), float('inf’))
oooooooono

Python O signaling NaN O quiet NaN O OO OO0 signalingNaNO OO OO OOOODOOOOODOODOO
OO00O00O0O0O0O0O0O0O0O0ODOOO0OO0OD0OO0OOO NaNO quietNaNOODODOOODOOOOOOOODO 260
oo.

oo:

Modulecmath 000000000000 O00OO

93 ecmath— 00000000 ODO0O

ugbboboboobooboobbboobooboobboobooboobboobooboogn
gboboboboboobooboboooboboboboooobobbobd __complex () O
OO0 __fleat_ () OODOOOO0OOCOODOOCOOOOPythonODOODOOODOOODOODOOOD
obooooOoboooobOobooooooboboooooboobooboobooboboooboOoboOobn
gboobooboobooboobooboogabn

ubb: 0oboboboooboobooooobooboboooooboboooobobooboOoboOobo
OO0 (branchcut) 0O 0000000 DODOOOOOO0O0O0ODODODOOOOOOOOOOOOOOOOD
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booooobooboboooobooobobooooooboobobooooOoobobooooobOOoboOoobn
obooooOoboooooboon

931 00000

PythonOO OO0 zO0DODOOO ODOOO0 D000 O0O00OOOOOODOOO0OO0OODOOOOOOOOD
Ub0o0O0b0o00000b000 00 z.real 000 z.imagOOOOOOoOoOOooogonO

z == z.real + z.imag*1j
oooooogo

oobOoo0oobooooobooooooooboobooooooob 000 r00000 piOOOO00OOO0OO
Ur0:00000000000000pk0 x000000D00D00D O0D00D00DO0DODOOOO
ubooobobooooboooog

oboocobOoboooobOoboooobobooooobobooooOobooooo

cmath.phase (x)
x000 xO0 00 00000O0)OOOoOoooOoOdUdO0OO0Ophase (x) 0 math.atan2 (x.1imag,
x.real) 0O000O0O0OO0OODO [-»7000000000O0OO0O0OOOOOOOOOOOOOOO
00odoobOOooOooOoo@ooooooooooooooooOo)yooooboooooooooao
00000O0D0O0O00000onD x.imegOOOOO0OODOO0OOOOODOODODOOOOO:

>>> phase (complex(-1.0, 0.0))
3.1415926535897931
>>> phase (complex (-1.0, -0.0))
-3.1415926535897931

ooooob2e6000.

Ubb: 000 xO000@OO)b0b0000 abs() DOODOOOOOOODOODOOOODOODODOO
OcmathO0O00OO0O0O0O0O0O0O0O0O0OOO

cmath.polar (x)
x000000000000x000 rOx000 phi00 (r, phi) OOOO0OOpolar(x) O
(abs(x), phase(x)) DO00OO0OODOOOOOODO26000.

cmath.rect (r, phi)
000 r,phi0 00000 xO00000000O r » (math.cos(phi) + math.sin(phi)*17)
00000000 O000oOo2e6b00O0.

932 000000000

cmath.exp (x)
OO0 exxx 0000000
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cmath.log(x[,base])
base 00000 xO000000000O0O bese 00 000000000000 xOO0O0O0OOOO
ooooooOoo0oDbOoOoDbpoobOOOODODOOOO0OD ~-coOODOODOODOOOODOODOO
0000000 24000:base0000000O0DOOOO

cmath.loglO (x)
x0O00 1000000000000 1og() DOODDODODOOOOOOO

cmath.sqgrt (x)
x0000000000 leg() ODO0DOOOOOOOOOO

933 0000

cmath.acos (x)
xO0O0O0O00OO000oooooooooooooogd (ranchcu)OOOOO: 000 10000003
000000 cOO0DOOO0O0bODOO0O0O0OODbOO00O000bDbO00 -1O00b0b0ooUbboon
-coJ0000000O0O0ODODODODOOOoOoOgno

cmath.asin (x)
x0000000D000 acos() DOOOODOODOODO

cmath.atan (x)
xdooooooooooobooooobooo:.000 13000000000 oy OOOO
goooooooooooobbb -15000000000 -coj00OO0OOODODOODODDDODODOO
000o0OO00oOoz2e6000:000000000000000D0O00O00O0

cmath.cos (x)
xO0oooooooo

cmath.sin (x)
xgoooooooo

cmath.tan (x)
xO0oooooooo

934 00000

cmath.acosh (x)
xO0ooooooooooooooooooooool1looooobooob0dg -,coOoooooo
Oo0ooooooono

cmath.asinh (x)
x0oooobobbooooooobbb0oooobobbo0o0b 13000000000 o300
00o0o0obO0ob0b0o0o0ob0o0oubo0 -1j000000000 -cojOnobooooobooon
oddooooooe000:000o00CcO000ODDo0ooooooooDoooooooon

cmath.atanh (x)
xO0O0oooooooooooooooobooooooo:- 000 1000000000 ccoOOO
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oobooobobooboooooboob -1 000000000 -coO0OO0OO0OOOOODOOODOO
oboobOooboz2e000:00000000000DO000O0O0DOOOOC

cmath.cosh (x)
xO0o0oooooooooo

cmath.sinh (x)
xO0ooooooooooo

cmath.tanh (x)
x000000000000

935 0000

cmath.isinf (x)
xO0Oo0O0o0ooooooooooooooooooon TeOOOOOO0OOOOOO 26000.

cmath.isnan (x)

x0000000000000 NaN)ODDOO TeOOODODOODOOODO 26000.

9.3.6 0O

cmath.pi
U0 -~(@O0O)0ooOoboooooon

cmath.e
00 e(O0O0O0OO0)yOOOOOOOOOoQOQ

mathOOOOO0OOO0O0O0O0OO0O0O0O0O0O0O00O0O0O0O0O0O0OO0DOO0OO0DOO0OO0ObOOO0O0O0O000A0
doooooooooooooooooooboobobooobooobooobooooboooboooonn
ubobgbooboouobobooboboobdbmath.sgre (1) UO0OO0OO0O0OO0O0OOOOO0O0OO
ooooboooobobodonD ecmethOOO0OOODOOO0OO0ODOODOOOOODODOOODOOOO (O
gbooobobobo)oboobooboboooboobooooboobo

gbOO0d (ranchcut)y 00000 0:00000000O0O00O0COOOOOODOOOOOOOOOODOAO
gooooooooooooboooobooobboooobboboooooo0obboooobooooooDo
boooooobobobobooooooooboboooooboooobo@ooooobOooban)
gboboooobooooooboboooooboboooooboboobooboobobooooboOoDboOobn
oboooooboooobooboooooo:

Ode:

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 analysis. Clarendon Press (1987) pp165-211.
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9.4

decimal — 100 00000000000 O0OOO

00000 24000.decimal 000000 1000000000000 0O0O000O0OOdecimal 00O
float OOOOOODOOO0ODOOO0DOOODOODOODODO:

Decimal 000 0ODOOO0O0O0ODOOOO0ODOODOOOOODODODDOOOOOOODOOOOO
oob0-0000oboooobooooboooooboooboooboooooooobooobooooboooonn
o0-100000bD0on

ijogbooooboobooob 1.1gb0b0o0o0o02000000000000D0000000O0
obooooboobOoboobo 2000000 1.100000 1.1000000000000001 000000
oooobobooobooboboooooboooooo

ocooooooooooooooilooooooooobooooboboooDbo.1 + 0.1 + 0.1 - 0.3
oobooboooooobooo200000000 5.5511151231257827e-017000000
ubogoboobuaobobobobobuoobdoboboobaobobooboboboobooa
gboboooooboboboobobobooooobooboooboboboboobobobo
gboboobooooboobooogolooobooboobooooboooooboobooobooono

decimal 0000000000000 OOOOOOOODOOOODOOODO 1.30 + 1.200 2.50
oobooooooobobooboobooobooobooboooboooooobOoOobooboOoODo
boboobooooboboooooboooom@moboooobooooboobooooobOooDn
obooobOoboooooboono 1.3 = 1.20 1.5600001.30 = 1.200 1.560000
ooono

000000000 2000000000000 decimal DO0O0ODO0OOO0OODDODOOOOO
gbooo@oboobooo28000)yooobooooboobooooboboooogn:

>>> getcontext () .prec = 6

>>> Decimal (1) / Decimal (7)

Decimal ("0.142857")

>>> getcontext () .prec = 28

>>> Decimal (1) / Decimal (7)

Decimal (70.1428571428571428571428571429")

200 10000000000 00DOOO00DOOO0ODOOO0ODOOO0ODOO0OODOO0ODODbO0OOO0
oobooboooobooboooobOoooboooboooooobooobooboooobooonn
O00000D0 decimal OOOO0OO0O0OO0O0OOODOODOOOOOOODOODOOOOOODOODOOOO
ooboobboooooobooobooooboobooooooooooboooboooobOooboODo
boboobobooobooboooboobobooooboobooog

decimal 0000000000 OCOOOOCOOOOOOOO@OOCOOOOOODOOOODOOD
oHoooooooooooooooaooooooboooboo)oooooooooboooboooo
oood

OO0000000D100000000D00000 (context for arithmetic)D OO0 OO0 OO O (signal) DO DO
gboooobooboooobooboooooo

ooogoooboooooooooooooobooooooobooooooOboOoooobooobooOoboOoooD
Ubd0oo0oboOobooobO0o0obOoboo0ob00o0o0bbodb00Odecinal 000 Infinity, -Infinity,
00 rNaNnOOO0OOO0OO0ODOOOOODOOOODODODOOOODOO -o0+0000O0O0O0ODO
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goooooooooooooooboboooooooooooooooooobooooooooobooboooo
gooooooooOo0oooooooooooooooo0oo0o0oo0o0o0o0oo0o0oOo0oooOoooooo
00000000000000O0 ROUND_CEILING, ROUND_DOWN, ROUND_FLOOR, ROUND_HALF_DOWN,
ROUND_HALF_EVEN, ROUND_HALF_UP, ROUND_UP, 0 0 0 ROUND_05UP 000 0DOO

000doOoobObOoObODbOOOo0o0o0o000oooooooo0oooooooooooOoooooon
0dodooodooooooobooooooooooobbo0oooooooooobobbddecimal O
0000000 clamped, InvalidOperation,DivisionByZero, Inexact, Rounded, Subnormal,
overflow, 000 UnderflowOOOO0O00OO0O00OOOOOO

ubboboboobooboobooboobooboooobooboobooboobobooboboan
b0 l1ogbooooboobooooobooogoooooboooo1ooobobooooDbobo
O0000oDoO0o0o0oOooon ¢sticky DOoooooooooooooooooooooooooooD
obooobOobooooobobooonog

oo
« IBMUODOODODO 10000000 The General Decimal Arithmetic Specification O

« [EEE00DOODNO 854-1987, IEEER4 0 IO UIOOOOOO O

9.4.1 Quick-start Tutorial

O00 decimal OO0OO0DOCOO0D00O0O00D0 import 00000000000 O0ODO getcontext ()
obooooobooooobobooobooboooooboboooboobobooooa:

>>> from decimal import =
>>> getcontext ()
Context (prec=28, rounding=ROUND_HALF_EVEN, Emin=-999999999, Emax=999999999,

capitals=1l, flags=[], traps=[Overflow, DivisionByZero,
InvalidOperation])
>>> getcontext () .prec = 7 # 00000000

Decimal UOUOO0ODOODOOOOOOOOO0DLOOO0DLOOO0OO0OOOO0OO0DLOOOYO Decimall floatUOO
oobo0o0obo0oooboOoooOobooobobo0oboboobbobo0boobo0oboOoboOgn (representation
error D0 0O0)000000000O Decimal O “O000000O0 (NotaNumber)” 0O0O NaNODOOD
Infinity(OOO)O -o000000COO0OOOCOOOOO

>>> getcontext () .prec = 28

>>> Decimal (10)

Decimal ("10")

>>> Decimal ("3.147)

Decimal ("3.14")

>>> Decimal ((0, (3, 1, 4), -2))
Decimal ("3.14")

>>> Decimal (str (2.0 % 0.5))
Decimal (11.41421356237")

>>> Decimal (2) *+ Decimal ('0.5")
Decimal (¥1.414213562373095048801688724")
>>> Decimal (/' NaN’)
Decimal (' NaN’)

>>> Decimal (/ —-Infinity’)
Decimal (' -Infinity’)
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U00O Decimal OODOODOOO0OOO0OOO0OOOOOOODOODOOODOOOOOODOODODOOOOO
oboocooOoboooooboboooooboboooooo

>>> getcontext () .prec = 6

>>> Decimal ("3.0")

Decimal ("3.0")

>>> Decimal (" 3.1415926535")

Decimal (73.1415926535")

>>> Decimal (' 3.1415926535") + Decimal ('2.7182818285")
Decimal (’5.85987")

>>> getcontext () .rounding = ROUND_UP

>>> Decimal (' 3.1415926535") + Decimal ('2.7182818285")
Decimal (’5.85988")

Decimal OOO0ODOODOOOOODO PythonODODODDOODODDDODODOOODODODOO Decimal OOOO
0000 (flyingcircus) DO0ODOOODO:

>>> data = map(Decimal, ’71.34 1.87 3.45 2.35 1.00 0.03 9.25" .split{())
>>> max (data)

Decimal (" 9.25")

>>> min (data)

Decimal (Y0.03")

>>> sorted(data)

[Decimal ("0.03”), Decimal(’1.00’"), Decimal(’1.34’), Decimal(’1.87"),
Decimal ('2.35"), Decimal(’3.45’), Decimal(’9.25")]

>>> sum (data)

Decimal ("19.29")

>>> a,b,c = datal[:3]

>>> str(a)

r1.34"

>>> float (a)

1.3400000000000001

>>> round(a, 1) # round() DO0OOD0OO0O0OO0OO0OOODOOODOOO
1.3

>>> 1int (a)

1

>>> a x 5

Decimal ("6.70")

>>> a « b

Decimal ("2.5058")

>>> c % a

Decimal ("0.77")

O0000000000 DecimadlDOOOO0OOOOOO:

>>> getcontext () .prec = 28

>>> Decimal (2) .sqgrt ()

Decimal (71.414213562373095048801688724")
>>> Decimal (1) .exp ()

Decimal (72.718281828459045235360287471")
>>> Decimal ("107) .1n ()

Decimal (72.302585092994045684017991455")
>>> Decimal ("107) .1ogl0 ()

Decimal ("1")

quantize () 0O00O0O0D0O0O0O0OO0OOO0O0ODODOODOO0ODODOOOOOOOODOOOOODODOOOO
gooodoooobooooooobouooooooooa:
>>> Decimal (' 7.325") .quantize (Decimal (' .01"), rounding=ROUND_DOWN)

Decimal (" 7.32")
>>> Decimal (" 7.325") .quantize (Decimal (’1.”), rounding=ROUND_UP)
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Decimal (" 8")

U0O00000 getcontext () DOO00OOO0O0O0OO0O0OO0OOO0OO0OOOOODOOOOOOODODOO
gboooobooooooboobooboboooobobonoo

ubodbuodgbgbbdl context () DOODODOOOOOOOOOO0OOO0DOOOOOOODOOO
gboboobobooboooobobonoobobOobOobioO0bO setecontext () DODODOO

Decimal 000000000 OO0O0O0O00O0O0O000O0O0OOO0OO0O0DOCOOO0O0DDOOO BasicContext
OO0 ExtendedContext 00 000000000000 O0O0O0O0OO00OO0OO0O0OO0OO0OO0DOOOOO
oooooooooogon:

>>> myothercontext = Context (prec=60, rounding=ROUND_HALF_DOWN)

>>> setcontext (myothercontext)

>>> Decimal (1) / Decimal (7)

Decimal (1 0.142857142857142857142857142857142857142857142857142857142857")

>>> ExtendedContext

Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999999, Emax=999999999,
capitals=1, flags=[], traps=[])

>>> setcontext (ExtendedContext)

>>> Decimal (1) / Decimal (7)

Decimal (1 0.142857143")

>>> Decimal (42) / Decimal (0)

Decimal (' Infinity’)

>>> setcontext (BasicContext)
>>> Decimal (42) / Decimal (0)
Traceback (most recent call last):
File "<pyshell#143>", line 1, in -toplevel-
Decimal (42) / Decimal (0)
DivisionByZero: x / 0

goooooobobobooooobobooooooobobooboooooobobobooooDOoDDbO
ubbooboobdobooooooboobobooboooobobooooobOoboooooobOobooo
U0O00000000 clear_flags() OOOO0OO0O0O0OO0O0OOODOOOOODOOOOOOOO :

>>> setcontext (ExtendedContext)

>>> getcontext () .clear_flags()

>>> Decimal (355) / Decimal (113)

Decimal (*3.14159292")

>>> getcontext ()

Context (prec=9, rounding=ROUND_HALF_EVEN, Emin=-999999999, Emax=999999999,
capitals=1, flags=[Rounded, Inexact], traps=[])

flagsODOOOOOO0PiOOOOOOODOOODOOODOOO@MOODOODOOOOOOODOOODOOOD
goooooo)ooboobobooooooo@oboboboboboooboboooobOo)obooo
gooo

0000000 traps0000000O00OOC0OOCODOOOCOOODOOOOODOOOOODOO:

>>> setcontext (ExtendedContext)
>>> Decimal (1) / Decimal (0)
Decimal (' Infinity’)
>>> getcontext () .traps[DivisionByZero] = 1
>>> Decimal (1) / Decimal (0)
Traceback (most recent call last):

File "<pyshell#112>", line 1, in -toplevel-
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Decimal (1) / Decimal (0)

DivisionByZero: x / 0

gbboobobooboobooboobooboobbobboobuoobooboboobboboban
Ubo0bo0bOo0bo0dbbO pecimal OOOOOO0ODOODOOO0ODOODOODDOODDOOODO
O000000O0Opecinmal OOO0O00O00OO0O0O0DODOOOO0ODOOOODOOOOO PythonOODOD
U00000D000000 pecimal OOOODOODOO

9.4.2 DecimalD OO OO0O

class decimal .Decimal ( [value[, context] ] )

value J000000D Decimal OO0OO00ODODOOODODDODO

value OO0 0000000000 0O0D000 pecimal 00000000000 DOvalue 00000
O00O Decimal("O") DOUOOOOweke DO DOOOOOOODOOOOODOODOOOOODODOO
goo0O ooooboooooboboooboobon:

sign A A

digit HEE A LA A A A A G A A I LA A LA I A A - LA B - 1
indicator = e’ | TE!

digits ::= digit [digit]...

decimal-part ::= digits ’.’ [digits] | [’.’] digits

exponent-part ::= indicator [sign] digits

infinity ::= 'Infinity’ | ’Inf’

nan ::= 'NaN’ [digits] | ’sNaN’ [digits]

numeric-value ::= decimal-part [exponent-part] | infinity

numeric-string ::= [sign] numeric-value | [sign] nan

value 1000 000000000000O000O0O0O0O000O0O digit00000000000
000000000000000(@O000-0000000000000000)00000000
00 (o \uffl0’)000 (u \uff19/) 0000000

value D tuple 0000000000000 DODODOOOOOOOD@ODO 00000 1OO
0000000000000 000000000000000000000000 Decimal ((0,
(1, 4, 1, 4), -3)) 0 Decimal(’1.414’) 000000

context 0000000 (precision) 00000000 O0ODOOOOODOOODOODOOOO value
0000000000 o00bOO0oooDo0bO0ooDoo0o0bOOobOOoDoDOooDoo0oOoonD 30040o0oad
O000ODecimal (Y3.000007) 0 5000000000000O0O

context 000000 wue OO0OO0O0O0O0000ODOOOODOOOOOOOOOODDODODODOO
00;000000000 InvalidoperationOO0O0O0O00O0O0O00O0O0O0OO0ODCOOOO
ubbobobboobodbodoboobuodbol NaNO Decimal DOOOOO

O0000000 Decimal OO0O0O00O00O0DDOO (immutabley 00000000000 2600
O:00000 Decimal 000000000000 OOODODDOODOOOOOOOODOOODOOOOO
1000000000000D000 fleatO int 00000000 ODOOODOOODOODOODODO
O000O0o00obOOo00o0oO0o0bobO0o0b00dD pecimal DOOOOODOOOODOOOpickle
OO00Dprint 000000000 O00DOOO00DOO000000000D00000O0 (floatO
long)0O00O0O0O0O0ODOOO
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obboooooobOobobobobooloooooobooooboobobooooboobOoboon
ooo:

adjusted()
gobooboobbooobooboobboobuooboobbooboobOoobLbOon
OO00000O0:Decimal (Y 321e+5’) .adjusted() OO0 7000000000000000O0
gooooooooooon

as_tuple ()
0000000 bOobO0Ob0O00d (namedtuple): (sign, digittuple, exponent) O
dooooobgobo2e6eb0db:0b0ob0b0obb00obooobooboobon

canonical ()
000000 (canonicah) D DO D000 OD0OD0OOOODOODODOODeciaml 000000
goooobodoobooobooboobuooboooboooboobooobg
O22e6000.

compare (other[, context] )
000 Decmadl 0O 0O0O0D0O0O0O0OOO0OO0ODOO0OOO0ODOOO0OO0O__cmp__ () OOO
0000oooDooooooood becmd OO0O0OO0O0OO0O0OOOOODOOOOOOO NaN
Joooobbbbodooo NaNOODDDODODOOOOoooog:

a or b is a NaN ==> Decimal ("NaN")
a <b ==> Decimal ("-1")
a == ==> Decimal ("0O")
a>>b ==> Decimal ("1")

compare_signal (other[, context] )
U0000 compare () DO0O0O00O00OO0O0O0OO0O0D0OO0 NaNOODOOOOOOODOODOO
OO00000D0ODO000D0D0OD0O0OD000 (signalingg NaNODODOOOOOO (quiet)y NaNO OO
00000000000 NaNODOOOODOOOODOODODOOOO260000.

compare_total (other)
000000000000 00000000000000 compare () D0OOOOOODOO
ODecimal 0000000 DOOODOOOOO0ODOODOOODOOODOOODOOOODOO
000000 pecimal 00O0O0OO0OO0O0ODOODOOOODODO:

>>> Decimal ("12.0") .compare_total (Decimal ("127))
Decimal ("-1")

OO0 NaNOOO NaNOOOOOOOOOOOOOOoOOooOobOobooooooooooo
000000000 pbecimal (F07) UD0ODO0ODOODODOOODOOODOOOODOODO
Decimal ('-17) 0000000 Decimal ('17) D0OD0OO0OO0OD0OOO0OO0ODOOODOOOCOODO
oooooobooooono2ednn.

compare_total_mag (other)

OO0o00Ooao compare_total () ooooooboDoooo0oo0o0o0ooodgo
Oo0oo0oo0oboOO0ooooooO0ooobooaoo x.compare_total_mag(y) O
x.copy_abs () .compare_total (y.copy_abs()) OO0 ODODOOOOOOO 26 O
Ooo.

conjugate ()

self OO OOO0OO0ODODOOOOOOO0OOOODOOOOOOOOO0OOOOOOOODOO0OO0Dn
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26000.

copy_abs ()
00000o0oooDooooooo0ob0oo0ooooO0ooooDoDoobobOooDoooooon
ooo00oO0ooo0o0oobOoboooobobooo26000.

copy_negate ()
00000o0oooooooobboob0oooo0ooOooooDoDo0oDoobOobooooDoon
o0o0o0O0bOo00ooO0obOobooOoboOobooooOo26b000.

copy_sign (other)
ooooooobooobooboboboobooooooboooboooog:

>>> Decimal ("2.3") .copy_sign(Decimal (" -1.5"))
Decimal (" -2.3")

gbobobooboboooooooobobobooooooobobobobobobonoon
ooooooooobo26000.

exp([context])
00000000 @O)O0OOD0 ex»x0000000O0O0O0ODO ROUND_HALF_EVENDOOO
ooooooobooon

>>> Decimal (1) .exp ()

Decimal (72.718281828459045235360287471")

>>> Decimal (321) .exp ()

Decimal (2.561702493119680037517373933E+139")

ooooo2e00nOO.

fma (other, third [, context])
0000 (fused multiply-add) O O O self*other+third D D OO0 0 O O self*other 00O OO O OO
goooooooo

>>> Decimal (2) .fma (3, 5)
Decimal ("11")

ooooo2e00nO0O.

is_canonical ()
000000 (canonica) 00 TrueOOODDOODDOOD FalseODOOODOODOODO
O00 pbecimal JOOOODOO0ODODODO0O0O0O0O0O0O0O0OOOOODOOODODOOO Trued
gooooogen0non.

is finite ()
00000000000 TrueO0O0O0OO00O NaNOOO FalsedOOOOOOOOOOO 2.6
ooo.

is_infinite()
O00000000000000 TrueOOOOOOOOO FalsedOOOOO0OOOOOO
26000.

is_nan()
000 @ob0oooooobO)NaNOOOO Trued0000O00O00O0O FalseOOOOOO
odooo2e000.
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is normal ()
0od o0 meorma) 0000000 DO0O0O0O0O0ODOODOO Emin00000 TrueOOO
0d000o0oooooon (subnormah0 OO0 0000 NaNOO OO FalseODOOOOOOO
0000 0000000000 (canonical)DO0DOOD0O0DOOOODOO normalize() OO0O
0000000000000 DO000DO00DO00bO00bOO0OD0DOOD 26000.

is_gnan{()
OO00D00O NaNDODOOO True00O0O0O0D0ODOOO FalseOOOODOOOOOOO26000.

is_signed()
goooooooobbioUd Treed 00000000 FalseDDODODOOooooooono
OO NaNOOOOODOOOOOOOOOoOOoOOoOoOOO2e6000.

is_snan{()
00000 NaNOOOO True 00000000 rFalseOO0O0000O0O0OOO 26000.

is_subnormal ()
OO0O0OooO (subnormal) 0000 TrueOOODOOOOOO FalseOOOOOOOOODO
Ogod0oooooooooooooooboooo0 Eemin000000O00O00O0O0O0OOO0O0O0 2.6
ooo.

is_zero()
000 (@uooooo)yoooooo rTrued 0000000 FalseOOOOooooooOO
26000.

ln([context])
000ddoobod(@edbb)DOOOOOOOO ROUND_HALF_EVENOOOOOOOO
O0oo0oo0oooooonOo22e6000.

loglO([context])
goooooooo (@ ooo0)0o0oob0ooo rROUND_HALF_EVENOOOOOOOO
odooooooooooOo22e6000.

logb([context])
O00D0D000D0000D pecimal OO0DOOODODOODOODODOOODOOOODOOO
JO0O00b0b0000 Decimal (' -Infinity’) 0000 DivisionByzero OO OOOOO
0000000000 00000000 pecimal (' Infinity’) 000000000000
26000.

logical_and (other[, context] )
logical_and () OO0O0O OOO0O (OO OOO)YOoODoODOoODODODODDODODOODOOOOOOO
000000 andO0O0O0O0O0O0O0O026000.

logical_invert ( [context] )
logical_invert () OO00O0O0O0O0O0OOOOOOOOOODOOOOODOOOOOOO 260
oo.

logical_or (other[, context] )
logical_or () 0000 ODOOO @TODOODOO)DODDODODDODODODOOODOOODOOO
00000 or00D0D0DOOOOR26000.

logical_xor (other[, context] )
logical_xor () D0O0O0O OOO0O (JOOOOO)YODDODODDDODODDODOODODODODOOOO
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oooooOo0o0ooo0ooobooDbbooO 26000,

max(other[, context])
max (self, other) 000000000 DOOCOO0ODOOOOOODOOOODOODOOOODO
Oo0o00000Na.NDOOOOO@OOOOOOO00O0O0ODOO0000ooooOoDo0o0oooQ
gooo)ooooooooooooooOoOo

max_mag (other[, context] )
max () 000000000000 ODOOOO0OOOOO0ODOODOOO0O026000.

min(other[, context])
min(self, other) DO00O0O0O0O0OODOOOOODOOODOOOOOODOODOOOOOO
00000000 NaNDOODOO@OOOODOO00O0o0oo0DO00o0o0oo0oooobooooon
do0o0O0)ooooooOOooDoooooooo

min_mag (other[, context] )
min() 0000000000000 DOO0OO0OOOOO0O0DOODOOO026000.

next_minus ([context])
gooodooooboo @buoooooobooooooobooooooooboDooooono)Ho
O000O00000000000b00O00oo0ob00b00oO000o0oobo0ooobooOo2e6000.

next _plus([context])
gooodooooboo @buoooooboboooooooOboooobooboDooooooHo
O00000000000000b00O00oo0o00O00oO000o0oobo0ooboOo2e6000.

next_ toward (other[, context] )
Joooooooobobobbboobddoooooooobobbbob0ooooooooo
gododdddooooooooioddodoooooooooboobooobooooooo
oo0o0o0ooboooobo2e6000.

normalize([context])
000000 (mormalize) 0000000 OODDODOO0O0O0OOOODecimal (F07) 0000
00000 becimal (0e0’) D0 O0D0DOOD0DDODDOODOOODOOODOOODOOODOO
O00000000Decimal ("32.1007) O Decimal (’0.321000e+2") OOOOOOO
000000 pecimal (F32.17) 00ODOOO

number_class ( [context] )
gboboobOoobOooboboooooboooooboboobo coboboooaonon

"-Infinity",0000000000000000O
*"-Normal",O0OOO0OO0O0O0OO0OO0O0O0O0OO
*"-Subnormal", 0000000000000 O0DO0O0O
"—zero",00000D0DODOOOOOO
"+zero",000000O00ODOOOOODOO
*"+Subnormal", 00000000 0O0O0O0C0ODOOO
*"+Normal", 0000000 OO0O0O0O0O0O0OO

"+Infinity", 0000000000000000O
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*"NaN", 0O (quiet) NaN (NotaNumber) 000D OO OOOO0O
*"sNaN", OO (signaling) NaNO OO OO OQOQOOQOQ
oooodo2e000.

quantize(exp[, rounding[, context[, watchexp]]])
ocooooooooOo0oooOdOoDoOoO0O0oOoO00ooDoOOooooOooUooooUboooOooDooo
ooo

>>> Decimal ("1.41421356") .quantize (Decimal (*1.000"))
Decimal ("1.414")

OD0DO00OD0O000DO0D0 (quantize) OO0 O0OD0OOO0DOOCDOOCOOODOODOO
InvalidOperation 0000000000000 O0OO0OOOO0OOOOOOOOO0OOOOO
ooooooobooooobobooooboboooogo

OO000D000D0000D quantized Underflow 0000000000000 00O0O0O0O0O
gbooooobooooooboon

gbobooboabobooobooboobboobogboobboooboobooboan
goooboobooboobobbobibbDroundingD0O0OO0OODOODOOODOOO
00000000000 context OOO0O0OO0DOOODOOOODOOOOOOODOOOOOOO
obooooOoboooobooboooobooon

watchexp 0 (default) D0 DO 000000 OCOO0O0000000 EmaxO000000000 Etiny
gbobooboooboooooboooooo

radix ()
Decimal (10) OO0 pPecimal UOODOO0OO0OO0OOO0OOOOOOOOOODODDOOOO
00000000000 0000O0b0O0O0o0bo0o0oOo 26000,

remainder_ near (other[, context])
0dooDoOo0o0oooDooODoDodoDooODoDO0oOo0o0oDoDoDOoOo0oDoDoDOoOoooooonDano
Decimal (10) .remainder_near (6) 0 Decimal(’4’) Oo0o0oO0o0oo0ooaoao
Decimal ('-2’) 000000

oo0oo0ooboooobob sef00000O0bO0OO0OOODODOOD

rotate (other[, context])
OO0O000DODO0O000000ODOO0O0000oDObO0Od (rotatey 0O0DOOOOOOOOOO
OO0O00000 -precision 00 precision 00 0000000000000 OOOOOOOO
00o00o0o0ooooooooooooooo0oooooO0o0o0ooooooooooooooo
ooooo0oooooooooooobo0ooobobo0o0oDOoOO0ooOooooO0oooDDOooon
cooooooo0o0oOoDOo0oOooDooOoOooooOooo26000.

same_quantum (other[, context] )
self 0 other 00D DOO0000O0O0O0ODO0DOODODODON\NDOODODODOODOOODOO

scaleb (Other[, context])
ocoo0o0oO0oOooOooo0o0oooO00ooOoO0OoDOOoOoOoOooOobOOoOooOoDUOOooOoOoOooo
OO00D000 10x+x0other D0 0D0000DO0O0O000O0DOOOOOOOODOOODOOO
oooooooo2e6000.
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shift (other[, context])
0000oU0oU0o0oU0ooooooooooooodoooDO0DOoooooooooog
00000 -precision 00 precision 0 000000000000 O00D0OOO0OOOOOOOO
Jod000o0odoU0oU0oU0oU0oD0Dd00bDO0D0o0OooOoOoOUoOoooOoOO
00000000000 000o00o000o0o0oDO0DO000b0D0ooOo0ooooOooOooog
00o0oDo0oo0oooooooooooooon 260000.

sqgrt ([context])
goooobbbbuoooooobo

to_eng_string( [context] )
O0O000000000D00 (DO0D0O0;enginneringnotation) 10000000000

000000000 30000000000000000 300000000000000O
O00000000 Decimal (Y123E+1’) O Decimal ('1.23E+3’) 00000000

to_integral ( [rounding[, context] ] )
Inexact 0 Rounded 000000000000 DDOO0ODOOOODOOOOOOO rounding O
0000000000 0000;000000000000000 context 000000000
oo0oooooooooon

to_integral_exact([rounding[, context]])
UbobOobobOo0ooboobobouobdn0Onfd Inexact OO0 RoundedOODOODOO
gbooooobbOo0ooobO0bo0oboobO0bOob00dbOrounding0 000000000
ubgboboboudobuboibd contextDUOOUOOOOO00oOoooooooooon
ooooooboooobobbooooboobooboobobooooboo 26000,

to_integral_value([rounding[, context]])
Inexact 00 RoundedO0OOO00O0O00O0O00O0DOCOCOO0O0O0OO0O0O0O0OOOO rounding O
000000000000 00;,000000000000000 context 0000000000
0000000000 DO0O00000 26000 to_integral 00O to_integral_value
00000000 O00bO00bOO0o0DOOo0obOo0obOoooDoooa

oood

logical_and(), logical_invert (), logical_or(),000 logical_xor () DOOOOODOO
000000 0000000000000000 00 pecimal O0O0O0O0O0OO0O0O0OODOOOOOOO
O0o0oo0ooooob100000000

943 Context U OO
000000 (context) 00 000000000000 DODOOODODOOOOOODDOOOOOOOOOO
00