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goboboooobooooooooooooobooooooooooooooooooooooooooaoa
oooood

gooboooobooooood

0100000



020

Juoogunh

Python 0000000000 ODO0OOOODO0OOOOOODOO0ODOOOOUODOOOODOODOODOO

gobooobooooboooooo

gooooo
abs () divmod () input () open () staticmethod ()
all() enumerate () | int () ord() str()
any () eval () isinstance () | pow() sum ()
basestring() execfile () issubclass () | print () super ()
bin () file() iter() property () tuple ()
bool () filter() len () range () type ()
bytearray () float () 1ist () raw_input () | unichr ()
callable () format () locals () reduce () unicode ()
chr () frozenset () long() reload() vars ()
classmethod () getattr () map () repr () xrange ()
cmp () globals () max () reversed/() zip ()
compile () hasattr /() memoryview () round () __import__()
complex () hash () min () set ()
delattr () help() next () setattr ()
dict () hex () object () slice()
dir() id() oct () sorted()

0000000000000 oo0ooooDoo00o0oO0oDoU0o 40000000000000: apply(),
buffer (), coerce (), intern() DODOOO000 OOOODOODODODO (Non-essential Built-in Functions)
doooooooooooon

abs (x)
0000000000000 000000000000000000000000000000000
0000000000000 (magnitudey DOOOODOO

all (iterable)
iterable 00000000000 (0ODOO iterable D0 000) Trued 000000 OOOOOOO
oog:
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def all (iterable):
for element in iterable:
if not element:
return False

return True

ooooo2s5000.

any (iterable)
iterable 000 000000DODO0OO TrueOOOOOOidterable D000 FalseODOOOOOOOO
ooooooog:

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

return False

ooooo2s5000.

basestring ()
O0O0O0OD0D0OD str0d0d unicoded 00O00O0O0O0OO0OO ODODDODODODODDDODOOOOOO
O0O000O0DO0O0OO0C0DO0ODO0OO00DO strd unicoded OOODOOOCODOODOOO
J0b000b000Db000 isinstance(obj, basestring) O isinstance (obj, (str,
unicode)) OOOOOO

ooooo23000.

bin (x)
0000000000000 00000 PythonOOODOOODOOODOOODOO x0O PythonO
int00000000000000000D0 _index__() OO0O0O0OO0O0OO0OOOOOOOODOOOO
ooagd

o00oo26000.

class bool([x])
0000000 TrueOOO FalseOOOOOOOODOOOxOOOO OOOOODOOOOOO O
OO000o00oboo00x0b00000000000000000D rFalseOOoDOoOooDOOO
OO0 TrueOOOO0OO boo1 0000 int 000000000000 boo1OOOOO0O0O0OO
OoobooooboooooDoboononboboOonn rFalsed TrueQOoonO

ooooo221000.
oooO0OC0 23000:0000000000000000000O FalsedO0O0OOO

class bytearray([source[, encoding[, errors]]])
000D00000000000 bytearray 0000 0<=x<2560000000000 mutable
Ooooooooooooobooooooob ooo0O0000 mutable 00000000000
ooboobooobooobooooooboogn scrgboooooboobobooboobooooon
oooobooOm

6 020 000000
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Ooooodsource0000000O0O0OOOOOODOOOOOOOOOO0O:

* 000 wunicode 000 encoding (0 ODODOOOO0O errors) COO00O0OO0OO0ODOOOOOODOOOO
000 bytearray () O unicode 0 unicode.encode () OODOODOOO0OOOOOOOO

0000 000D000DOO000DDOOO0ONIIDODDOO0ODOOOOOOOd

000000 OOOOOODOOUODOOODOOOOOOOOOOOOOOODOOOOOOOOOn
gbobooobooooboooobooooon

000 D00D0OO0OCOO0OO0DO0C0O0 0 <= x < 25600000000O0O0OOCOOODOOO
gobooooooooooboooboooo

oooooooooo ooOooboooobooooboo
Oo000oo26000.

callable (object)
00 object 0000000000000 0O0O0O0OO TrueOOOOOUODOODOOODOO FalseODO
O000000000000000 object 0000000000000 OOOOOOOOOOOOOOO
0000000000000 0O00O0DDOO000DO O0bOO0(@bOoOoDobOOoooOoOoOoOoooOoooDooao
0000)00000000000000000000 _call__() OOOOODOOOOOOOOOO
gooooooogoood

chr (i)
ASCIIOOOODODO ;00000000 10000000000000O0D0DO00O00O chr(97) 0000
'a'00000000000 ord() O0DODOOOODO [0.255|0000000000000O00O00O0O
O00000;:00000000000 valueError0O00O000O000 unichr()O0OO0O0OOOO

classmethod (function)

functionO00OOOO0OOOOOOOODO

cooooooobooooobooOooooOoOoOoOoOboO0O0OObOcOOobOOoOoOobOOOOoOOOOODOboOOn
oooobobooobooooboooooooooobobooooboobooobooooooooooDooOon:

class C(object):
@classmethod

def f(cls, argl, arg2, ...):

@classmethod 0000000000 (decoratory D0 O OO0OO function 000000 OOOOO
gooooon

oooooOooOooboOooOooOooOobo@oo c.f)ooOooOOoODObODOODOOOODOO@OO
c(.fo)boooooooOoOOO0ODDOO0OO0O0O0O0O00000000000000o0ooooo
cooboboooboooobooooooOoOoOoOoObocOoOOOoOoOoOoOoOoOobOOOoOoOOOOoOoDbOboOnon
oooo

00000000 C+0OJaval00000O0DO0O0OO0OO0ODOODOOODOODOOOOOODOORO
staticmethod () DOOOOOOOOO
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OooboooobooooooooobobypestO0OOOO0O0O0O0OO0OO0OOO0OO0OOOOO
ooooo22000.
ooooobo24000:0000000000000000O.

cmp (x, y)
odobobbbododx0ddyoooobooooobobbbooUoUobobbUoOog x<yooo
odd x == y0O0Ouoooo x > ydooooooooooooo

compile (source, filename, mode[, ﬂags[, dont,inherit]])
source 10000000 0OD0OODOODOODO ASTODODODOOOOOOODODOODOO ODOOOOOOO
00 execOOOOOOODO eval () 000000000000 source O Unicode 00 00O Latin-1
00000000000 ASTODODOODOODODOODOODODOODOOO ASTOODODOODODOOOO
OO0 ASTOOOOOOOOOOOOOOOODOD ast000000O0OO0OOODOOOOODOOOO
ooo

filename DO 00000000000 0O0O0O0O0O0O0O0O0O0DODOOOOOOO;00D0000O0O00OO
OO0O0OOCOOOOOOOO0OOO0O0O00000 ('<string>'0000000O0O00O)O

mode 0000000000000 00000D0D0000O;source00000000000 'exec'O
O0O0O00O0O0000 'eval'O0OO0OO0O0O0O0OOO 'single' 000 OO000000O00O None
OooooOooooooooo)o

0000000 flags OO0 dont_inherit 00 source 000000000 future D (PEP23600)00
0000000000 DO0bO0000b00bD0oD0o(@UuobODOob0O0o0obOO0)0D000 compile() OO
00000000000 0000 fuwre 0000000000000 D00O00000 flagsOOOOO
O000Odontinherit 000000000 @OOO00D0)000000000O0O flagsOODODOOO future
00000000 dontinherit 000000000000 flags0O0O0O000000O0O000O0OOOO
00000000000 fuweJDODOOOOOOO

fuwre 0000000000000 O0ODOOO0OODOOO0ODODOO0ODOOOODOOOORODOOOOOOO
00ooooooooboooooonooooOoooDoobOooboobo0ob0ooDoOoDO__future_-
000000 FeatureOOOOOOODODOO compiler flagOUOOQOQOGOQOQod

0000000000000 00000000D0D00 syntaxError000000000O00O0ODOO0O
00 TypeError 0000000

PythonO0OOODODOODOO ASTOOOOODODOODOO ast.parse () 00000000OOO

Ub: D00O000000b000b00 'single'D 'eval'OOOOOOODOOOOOOOOODOO
gbo0oooooobO0obOobooob0oo0ob0b0obOobn codedObOobOobOoboOooooDOO
gobgooboobbooobd

00000 23000: flagsO dontinherit 00000000000

00000 26000:ASTO00OO0OO0OOOOOOOOOOOOOOO

8 020 000000
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00000 27000:Windows MacOOODOOOOOOOO0O0O0OOO0O0DOO0OO 'exec' OO
OOo00O0oOooboooooooon oprimize0O00000O0DOOOOO

class complex([real[, imag]])
O real+imag*lj0000000000O0O0O0COOO0ODOOOOOOOOCOOOOOOOOOOO
gooooOoQoQoOoOoQOOO0O00O0O0O00LO00OUoOOUoooooooooooOoOooOoooQ
odooooooooooooooooooo(@oDooD0)b0b0000000 imeg0 000000
goboooooooooooooo int(),1ong ()0 fleoat () OOO0O0O000000000000
ogooooooooooooooooo ojbOODOO

O00. O0oo00ooo0o0ooo0ooooo0ooo0o0o00 +0 -O000ooOoO0ooOoOobooOooobooooooo
dddU0O0Ocomplex ('1+2") UOUODODOOOcomplex ('l + 23'") O ValueError
aooo

000000000 000 int, float, long, complex 000000000

delattr (object, name)
setattr () 00000DOO0OO0DOODOOOODOODOOOOOOODOODOOODOODOODO
goooooboooboobboobooboboobobooboooboobDooboooboobnbo
000000 delattr(x, 'foobar') Ol del x.foobar Qoo

class dict (**kwarg)

class dict (mapping, **kwarg)

class dict (iterable, **kwarg)
JoooooopoooonD dietOD0ODODODO0DO0DO0DO0OOOOODDODOODODDODO0O0O0O0O0O0OOOOODOO
0000 diet0 000000 —diet0O0O00OO0OOOOO

gbooboobOo0obo bb0o000 1ist, set, tuple00O0000O0 collectionsdOOO
gboooooooogoo

dir([object])
00000000o0oO0oU0o0oO0oUO0o0oUD0oOoUO0o0oUOoU0o0oooOOoOoooUoo
goboobooobooboooboobboon

oooobooo _dir_() DODOOOCOOOOOOOOOOODOOOCOCODOOOOOOCOOOOOn
gbooooboobobobooobooobbobod _getattr__() O __getattribute__() U
cooobooooboboooboododir¢) 00000 DOOO0OO0OOOO0ODOOOOOOOOO0

gooboobo _dir—()0oboobboobuobobooboobbooboon _diete_00O0O
gooobooobooobbooooooboobbooobooboooboboobooobooDboboo
ubooooooibn _getattr__() DOOOOODOODOOOOOOCOOOOO

ooboodo Jdir(¢)0OD000D0COO0OO0OOO0DOCOOOOODOCOOOOOO0OOOODOCOOODOOOOn
oooobooooboooooooooog:

J0000O0OO0DOOOCDOOOCDODOOCODODOOODOCODOOODOOODOOOODOOOOO
ooo
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e J0000D0OO0O0O0O0O0O0O0O0O00OO0DOCOO0O0OOO0OOO0OOOO0O0O0OO0OO0OCO000
goboooboooooobooooboooo

e JO0000D0OOO0OOOOOOOOODOOOOOOOOOOOOOOOOODOOOO0DOOOOO0
ooboooooooooon

cooobooobooooooooooooobooOoooooon:

>>> import struct

>>> dir () # show the names in the module namespace

['__builtins__ ', '__doc__', '__name__ ', 'struct']

>>> dir (struct) # show the names 1in the struct module

['Struct', '_ _builtins_ ', '__doc__ ', '_ file_ ', '_ _name_ ',

'__package ', '_clearcache', 'calcsize', 'error', 'pack', 'pack_into',
'unpack', 'unpack_from']

>>> class Shape (object):
def _ dir__ (self):

return ['area', 'perimeter', 'location']
>>> s = Shape ()
>>> dir(s)
["area', 'perimeter', 'location']

gb: dir()00D0OO0OO00O0O0OO0DOOOODOODODOOODODOOOODOODODODOOODO
gboooooooooboobobobobooobooooooboboboboboboooooooDo
gobooboobbooboobooobooboooboobbooboboobboobbooboo
gboooooobobobobooooooogoobgon

divmod (a, b)

200 (D0000OO0)Oo0U0ODOOo00ODODOOO0U00ODOOO0U0ODOOU0DOOOOUODOOODOOOd
00000000000 0o0o00oD20000000000000000000000000000
oooood (a // b, a $b)yJ0O0O0ODOOOOODODOOOO0O0O0O0O (g, a % b) 0000
gO000 math.floor(a / b) O0OO0O0DODOOO0 10000000O000O0DOOOOOO g
* b+ a%$bl0ael00000000000a $ p00000O0OOODOODOODOOCObOODOOO
0 <= abs(a % b) < abs(b) OO 0O0Od

oooOOoOo23000:0000000 divmod() OOOOOOOCCODODOO

enumerate (sequence, start=0)

OO0000000000000 sequence0000O0O0DOOO0DOOOOOOOOOOOOOOOOOOO
gboobobboobbooboobob 000 enumerate () OODOO00O0O0O00 next() OO0
000 @oooo0o0)0o0o0o000000 sequence0 00000000 00000000000

Jdddu0ououuougd enumerate () U0oooooooogd: (0, seql01), (1,
seqlll), (2, seql2]),. 00000000000
>>> seasons = ['Spring', 'Summer', 'Fall', 'Winter']

>>> list (enumerate (seasons))

[(O, 'Spring'), (1, 'Summer'), (2, 'Fall'), (3, 'Winter')]

Jooooooo)
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(Cooooooooo)

>>> list (enumerate (seasons, start=1))
[(1, 'Spring'), (2, 'Summer'), (3, 'Fall'), (4, 'Winter')]

goobooo:

def enumerate (sequence, start=0):
n = start
for elem in sequence:
yield n, elem
n += 1

ooooo23000.
00000 26000:stanr 000000C00O0O0ODO

eval(expression[, globals[, locals]])
O0000OUnicode 000000 Latin-1 0000000000000 O0O0OOOOOOO globals O
locals 000000 globals 0000000000 DO0O0O0O0O00OOODO locals00O00O0O0OO0OO
Jooodooooooooooboon

O0O0O0C024000:000 bcalsOOODODOODOODOOODOOODO.

00 expressiond Python 0000 (O0O0DO0O0D00O0OO0O0O00O0OO0O0O0)0000000000O0OOO
0000000000 globalsOO Olocals 000000000000 OOO0ODOOOODODOOOO
00000 global 000000000 _builtins.’ 0000000 OQexpression0 00000000
000000000 globals 0000000000 O0000O expression 0000000 __builtin..
0000000000 00000000000000000000000000000d locals0 00O
000000000 000000 glebals0O0O0000000000O0O0O0O0ODOOO0OOOOOO
eval ()UD0D0O0OO0OO0OO0O0OODODOOOOOODODOOOOOODDOOOOOODODODODOOOODLDDbOOO
oopooooo:

>>> x =1
>>> print eval ('x+1l")
2

00000 (compile() J0000O0ODO0OO0)OOODODODOODOOOODODDOOOOODOOOO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
mode 0 'exec' 0O0O0OO0O0OOODODOODODOODO eval () 00000 NoneOOODOODO

O00: 00000000 execOOOODOODODOOOOOO ObOOoDODOODODODOODO
execfile () 0DOUOO0ODOOO0DOOOO0DOO globals ()OO0 Iocals()O0U0DO0D0OOOO0DOOO
Ub0o00ooooboobOobO0obobooon eval ()0 execfile() DODOODODOOOO

goooooouoooooobbbbbbbbbbio00g ast.literaleval () O0O0O0O0O0O0O
oood

execfile (ﬁlename[,globals[, locals]])
00000 execOOOOOOOOOUOOODOOUOOOODOUOOOOUOOODOOUOOODOO

11
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import 0000000000 OCOOOOO0OO0O0O00 —O0O0O0C0COO0OCOO0OCOOO0OO0O0OO0
0Doooooooooooooog:!

0000000ooo0o00200000000000000000D0DOO00O0O0DOO0O0@ODOOOOO
Oo0Oo0o0oooocoooO)pythonOO0O0O0O0O0D0OCOO0OO0OOCOOO0ODOOOOOO globals
OlocalsDO00O0O0O0O0O0ODO0OODODOODODOODOOOOOOOOOOOOO00O0O localsDO0O0000OO
coooboooobooooobooooooOoooOoOocOoOOOOoOobOOoOoOoboOOoOoOOOoOoOoDbOboOnon
O0000000000D000000D00D globalsO locals 0000000000 O00O0DOOOOO
cobobobooobooooooooOoooOooboboOooooOoo

00000 24000:000 becalsO0OOD0DOODOODOODODOODODO.

locals 000000000000 O0OD0OODODO globalsDOODODO0OOOODOOOOOODODODOOO
00000 execfiles() UODODOO0DOO0OOOOODOODOODOODOODODOOO NoneO OO

O0: O00O0 locals0DO0ODODOOO Iocals()000O0O00000:000 localsOO0OO00
0000000000000 execfile() O0DOODOOOUOO0OOOOO localsOOOODOOO
0000000000 loacals 00000000000 execfile() 00000000000 OOO
gbooooooobooboboboooooboogo

file(name[, mode[, buﬁering]])
fileOOO0OO0OO0OO0OO0OOOOOOOOOOOOOO0OO0OO0OO0OO0O0O0 OOOOO0OO0OO0OO0OO0OO0OO0O0O0O000
00000 oodn open() DO00O0O0O0OOOOOO

gobobboooobboooobbbboooobbbbod open) OO OOOOO0ODODDOOO
OO0 fi1e000000D000DDOO0O0O(@COODO isinstance(f, file) OOOODODO)O

ooooo22000.

filter (function, iterable)
iterable 0000 function 00 0000000000000 OOOOOOOOD iterable000000O
0000000000000000000000000 iterable000000000000O0OODOOO
OO0000000DOC0O000O0O00DOOO0O0O0DOOOd functiond NoneOODOOOOOOOOODO
00000000 iterable 00000000000 OOO0O

function 0 None OO ODODOO0O filter (function, iterable) O [item for item in
iterable if function(item)] OO OO OO function O None OO0 [item for item
in iterable if item] O00O0O0O0O0O

00000000000 000 itertools.ifilter() O itertools.ifilterfalse() 00
00000000000 DODODOO functionO false 00000000000 O0OOOOOOODOOO

class float([x])
0000000 xO000000000D000O0O000000

‘1 0000000000000 0000000000000000000000000
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coobobooobooooboooooooooooooooooooooooooooooooboOon
0000000000000 000000D0O0O00D000D0OO0O0OOO00 [+-]nan O [+-]inf O
oooooooobooooooooooooobobooooobooooooooobooooooOooDbboOooon
0000000000000 (pythonOOOOOO0OO0O0O0)00000000000O0O0O0O0O0O0O0OO
ooocoopOoO

O0: O000000000000 CO000O000O0O0O NaNODO Infinity00O00O0OO0OOOO
000 float0 0000 nan 0 infO000 -inff 0000000 NaNOOOOOOOOOOOOOOO
gobooboobboobodb +0b0o0b00nan0000O -0000D0O0O0DOOO

0000000000000 000 int, float, long, complex 0000000

format (value[, formatjpec])
value O format_spec 000000 ’0000000000000000 format_spec 0000 value
000000ooooo0000ooooO0000ooooO0O000ooooOooO000oUD:o0o0ooo
gooo o

O0: format (value, format_spec) OO0 value.__format__(format_spec) DOOO0O
oooOoo

ooooo2e6000.

class frozenset ([iterable] )
000 frozenset OOOOOOOOOOOOOOOOODO iterable 000000000 O0OOOO
frozenset 0O OODO0OOO0ODOOOODOOOO0ODODOOOODDOOOODO frozenset O set] U
000 —set, frozenset 0000000000

00b0o0ob0o0booboooooooibg set, 1ist, tuple,dict collectionsOdOOOO
oooooooo

ooooo 24000,

getattr (object, name[, default] )
object 000000 0ODOOODOODUODOO name0O00O0O0OOODOODOODOOOOOODODODOO
000o0booo0boobo0oo0dobo0o0do0o0o0o0oo0o0oo0oDOoo0DOoO0onDg getattr (%,
'foobar') O x.foobar 0O UUOODO0OOUOOOOOOUODOOUOU0OO default OO ODODODO
JoooooooooooobobobboO AttributeError 00000000

globals ()
000000000000 oDooooooo0ooooo0oooooooooooooog @ooa
g000o00oo0o0oO0ooO0o0oo0o0OooO0ooO0obO0bO0o0O0oDO0ooOO0ooOD0oDOO0oDOooOooD)oDoOoDOooo

hasattr (object, name)
000000000000000000000000000000000 000000 True OO

13
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000000 FalseOODODOO (OO OO0O getattr(object, name) 0OOODOOOODOO0O
000000 DOD0DOO00O0oOooooooooo)o

hash (object)
0000000000000 (@O000O0)0D00O0O0O0000000000D0DO0O0O0OO0OoOoOoOO
0Joooodoooobbooooob o0 oo oo oooooobOoooooo
0000 (0 1.0000000000000000)O

help ( [object] )
00o000o0o0oo0oo0oo0o@Uo0oo0ooUooUooUoooo)§ooooooo
gooooooboobobobooboooddooooooooooooLobobbbbbboooooUgo
00o000o0o00o0oO0oU0o0oOoU0oO0oOO0o0DO0o0oUoO0oO0ooOo0oO0oooO0oOOoooUoo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
00o000oO0o0o0ooOo0oOoooooooooo

goboob sitedbO00O0DOO0ODOODOOOODOODOOODOO
ooooo22000.

hex (x)
(Jo0DoOooO)yooooOooDOo»x”0O00O000O00 1600000 DODODOOOOn:

>>> hex (255)
'Oxff’

>>> hex (-42)
'-0x2a'

>>> hex (1L)
'Ox1L"'

xO PythonD int 00000000 IongOOODOD0O0O0OOO0ODOOO0ODOODOOO _thex__() O
gbooooooooboboboooo

1600000 16000000000000000 int()000000DOOO

O0: O000000 16000000000000000 float.hex()O0O0O0OOO0O0O0O0OOOO

00000 24000:000000000000000000000O.

id (object)
oo0o0oO0oO0O0”00”000000000000(@UODU0DODO)0D0D DODOOOOOODODODOO
000000000000 000000000 00 000000000 0o0oooooo 20000
dooogogog id¢) dodddooooogo

CPython implementation detail: This is the address of the object in memory.

input ([prompt])
eval (raw_input (prompt)) DO OO0O0O
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cobodoooooooboooboooboooonooooooboOgond sSyntaxError 000
coobooooboooooboooobooOoooooOoboOoOoOoboOoobooOoobooOoOoOoOooDooag

readline 00000000 0O0O00DO0O0OO input () O0D00O0000DOOOO0ODOOOOODOO
oooooooo

Coobooooboooooooobooooonn raw-input () UO000O0O0O0O0O0OO0O0OOO

class int (x=0)

class int (x, base=10)
goboodgbb xboooobooobobooobbobobooobobooob b oo oo Ug x
Jooooooodooooooooobobooooooooobobooooooooooooboooo
000 0000000000000 00000000000000000O000DO0DUOooOoOoooOo
googd

x0000000000000 base000O00O000O0 xO000 base O integerliteral 00 00000
00000000 Unicode 0000 ODOO0O0O00O0ODOOOOO0OO0OODOOOOO0OODOODOOOO
oo +0000 -OD@O0oO0ooooooOo0o0)00oo0oOo0O000O000ooooOooOoooOoO00000o
gooooooooonb0OODOODOODOOON-100000 1035000 a00 z(@OOADO
0z)0000000000000000 base 1000000000000 23600000 2,8,16
O00OO0O0O0O0000000000000000000000 0b/0B, 00/00/0, 0x/0Xx0000000
Oo0ooooooo oooooooopooooogo 2,8, 10,160 000000000000 0O0O
cooooooo

000000000 000 int, float, long, complex 0000000

isinstance (object, classinfo)

00 object 000 classinfo000000000000@CUO0O0O0O0O0OO0OOOO virwalD)00O
000000000000000000000000 classinfo0 0000000 @OO0O0OO0ONO)
O000o0bject 00 0D000000O000O0O0OO00DO0O@MODOOOODODOOOO0ONO virtual )
0000000000000 0000 object 00000000000 OO0O0O0O0O0OOOOOODOO
000000000000 00000O0Oclassinfo0 0000000000 O0ODOOO (DODOOO
0000000000000000)0000 object 000000 0OOOOOOOOOOOODOODO
0000000000 cassinfo0000000OO0OOCOOOOOOOOUODOOOODOOOOOO
J000ooooodoooooobobobobobobboDD TypeErrordd0onoonon

00000 22000:0000000000000DOOO00DOOODOOOO

issubclass (class, classinfo)
class O classinfo0 (COOO0O0OO0OO00OO0O00O0DOvirue)00OO0OO0O0ODOCOOOOOOODOOOO
0000000000000 00000000 cassinfo000000000O0O0O0OOOODOOOOO
00000000 classinfo00000000000000O00OOOOOOOOOOOO TypeError
gooooooo

ooooo23000:00000000000000O0O0O0O0O0OO0O0DOOO0

iter(o[,sentinel])
iterator (D0 000)0000O0OO0ODO0OOO0ODO200000000000000000O0DOO00OO
00000oo0o0do200000 0000000, 00000000 (iter__()O0OO0)DOOOOO
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O0Oo0oO0oooo (@O0 o00D0000 _getitem__() OO0O0O0)00000O0O0O0O0DOCOOO
oobOoboooboooooooboobobOOoOoboOobOOoOoOoOobboOoO0ObOOoO0OD 00 TypeError
00000000 200000 sentinel 0000000000 oO00O0OD0OOOOOOODOODOOO
Cob0oO0o0O000O00bO000O0000000Db0O0D next() OO0OD0OO oOOOOOOCOOO
0000000000 sentinel 0000000 StopIteration000000000DO0ODOOO0OO
cooooooooooooo

iter ()0 20000000000000000000D0O00OODOOOOO0ODOOOOOOODOOODO
000000 readline() 00000000 OO0O0O0OOOOCOODOO:

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

process_line (line)

ooooo22000.

len (s)

00000000 (@UDO0)000o0o0oU0D0U0D0D00DD (CODOoDUODOoD0oOO0O0ooOoOoooOn
range 1) 0000000 OOOOOODOCOOO)OOO

class list ([iterable])

iterable 1000000000000 0ODO0OOCOO0OODOOOOOODO iterable0 00000000
gbobooboboooboboobobobobooboboobong sequenceDUODOOOOODOO
U0 iterable([:] 0000000 0ODO0OOOOOODO0OODOODO 1ist('abe")yO ['a', 'b',
'e'100D0 1ist((1, 2, 3))0 [1, 2, 3]00000000O00OO0O0COOOOOOOO O
gboooog (jooooog

list 00D00OO0D0OO0O0O0OCDO0O0DO ODO0O0D00O0O — sty unicode, list, tuple, bytearray, buffer,
xrange 00 O000O0O0OODOODOOODOODOOODDOOODOO dict, set, 000 tupleOO
000 collectionsO0O00O000O0O000O0OO

locals ()

gobbooobobooobboobbooobboobobboobboobobiog Iocals ()OO0
goboobooobooboooboobbooboboobbooobg

gd: goboboooobobooobobooob,obooobbooobobooobbooobboo
gboooooooooogo

class long (x=0)

class long (x, base=10)

gboboooooxbooooooobooboboboobooboooobooboboboboooooDo
gooooOoooOoOoOoOoOoOoOOOoOOOODOOODODODODOODODODODODO based OO int ()
gboooooobooboboboouoxboobooboooobobobobobobooooboooboooDo
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
goob0obOobO0obOOobOOo@obooboooooO)bobOoODOoDOoODOoODOoDODOoDOooDOooDO ond
oooon

16
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0000000000 000 int, float, long, complex 0000000

map (function, iterable, ...)

Sfunction O iterable 000 0000000000000 000O0O0 D0O0O0OOO0ODOOOOO iterable O
00000000 function 0000000000000 0O0O0O0O0OO0OO0OOOOOOOOOOOO
Jddodoooooooooon;, g gdguooog o Noneddoooogg
function None 0000000 O0O0O0O000OOOOO;00000000000O000OOOOO
O0map () OO0O00OODODOODOO0OO0O0OOOODOODOODOODOOODOO ODODODOODOODOOO (@
00000000000)D 0000 0000000000000 O00O00O0; 000000000
googgd

max(iterable[, key])
max (argl, arg2, *args[, key])
iterable 000000000000 200000000000000000000

00000000000 100000000000 dterable00000(0O0O0O0OODOOCODOOOO
O)iterable 0000000000 0iterable 100 00000000002000000000000
coobOoooboboobobooooooooooboOoOooOoOooonon

000000 keyOODOD list.sort() 000O0D00DD0DO0OO0OODO 100000000000
O0OO0O0O0 keyOOOOOOoOoOoOoOOOOOODODODOOOODOOOOO (OUOO max(a,b,c,
key=func))d

00000 25000:000000 kyOOdOoooooooOO.

memoryview (obj)
O0000o0o0o000oooo0o0o0obo™wo0o0oo0”000ooo000o0ooO0o0o0o0n0 ooo
0000 o0oooooooooon

min (iterable[, key])
min (argl, arg2, *args[, key])
iterable 00000000 O0OOCOO0200000000000000000D000O

00000000000 100000000000 dterable 00000 (DO0O0D0OODOOCOOOOOO
O)iterable 000000 0OD0OOOOiterable 00 O00O00COOCODO2000000000000O
goboobodoboboobuoobboobuoobboooboon

O00000 keyOODODO list.sort() 0O0OOOODOOOOODO 1000DDOOOOODOO
00000 key 0000000000 O0OO0ODDDDOOOOOOOOOO (D000 min(a,b,c,
key=func))O

00000 25000:000000 kkyOOOODOOOOODO.

next (iterator[, default])
iterator 000 next () DO00000O0O0000O00O0000O00 O00defaur 00000 O0OOOO
O000000D0O00ODODOO0OC0O0O0O0OO0OOO0ODODOODOODODO StopIterationd0000O00OO

O000oo26000.

class object

17
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CobodoooobooobboobooooooobooOo0oo0oono0oon object()oooono
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooo

ooooo22000.

00000 23000:000000000000000000000O0DO0O0O0O0O000C00O0COOO
oooooooo

oct (x)
(OO0o0O0DoO)ObOOo 8U0OUODODOUODOUODOOOOD PythonD ODDOODOODOOOOOOOO
ooo

00000 24000:0000000000000O0OO0O00DDOOOO.

open(name[, mode[, buﬁering]])
goobboooob Jdgbobbooootb bobooobbno frileddoobbooobbbbOoo
000000000000 roError 00000000000 OODODOOOO filedOOO0OOOODO
0000000 open() D000O0O00OOOOOOOO

000200000 stdiolO fopen() ODOOODO: filename 00D DO0OO00O0O0O0O0OOOO mode
cooboooooooooobobocoboboooooon

00000000 modeOOOOOOOCODO 'v' 00000 (0O0U0DOODODOODODOODOOOOOOO
ooO0)O0 'w' 00000000 'a'00(00000 UnixOOOOOOO OO OOODODO OO
O00o0oO0oO0o0o0oO0OO0O0DDOODDOODODOOO0O0O0000O0)D mdeODDODODOODODOOOOOO
0'r'000000000000000O00O00O0DO0O0DO0ODOODOD '\n'OODODOOODOO
goooooboooooobooobooobooobboobboobb oobbooobboobo
mode 000 'b'0000000D00OCOO00O0@EUOOOCOOO0OOODOOOOUOODODOOOOO
000000000000 0000000000000000000000D0)00 mode D000
gbooooooobooboboboooo

000000 buffering 0000000000000 CO0OOOOO0DOOO0O0OO0OOOO0O0:000
cooooocooliooooooooooooooooooobogooooo@uboo)o@ooHo
OO0D000000C0D0O00DO0000O0O00DO buffering000000D00O0OOOOOOOCOOO
goobobodwyogoobobobooooobobbooobobboooobbboooobbbbooo
00000000000 00000D0D000Ooooog*?

'r+','w+', 000 'a+' 00000000000 OOCOOCO0(@MODO0ODO0ODOODOO);'w+'O00O0O
gboooooooooboobobobobooobooboobooboboboboboboooooooDo
goboobobooobooboobbooboob '»'obbobboob;bobbOoobboo
ob 'bp'0bobooono

000 fopen() 0000 mode 0000000 'U'000 'vrU'O00000DOO0ODDOOPython O
universal newlines 0 00000000 (D O0OO0OOOO0OOO)ODODOODODOOOODOOOOOO
000000000000 0g UnixOOdOOOOOoooad '\n'DMaCintOShDDDDDDDDD '\r'

2 00000 setvbuf () 0000000000000 O00000O0O0000O0O0O0O0O000000O0000OO000OOOO
0000000000000 setvbuf () 0000000000 OOOO0OOOO VOOODOOOOOOOOOOOODOOOO
goooooooooOOOOOO0OO0OO000O000O0OOOOOOOOO0ODOOO0OO0O0O0O0000
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0 Windows 000000000 "\r\n'OODOOODOOOODODOOODDODOODODODOODOOOODO
O000U0OO0PythonOODOODOODO '"\n'OOOOOO Python O universal newlines 100000
00000000000 mode 'U' 000000000000 DDOO0ODO0O0OOOOOODOOOOO
00000000 newlinesO0OOO0OO0OOO0O0OOO0OOO0OOOO None(OOODODOOOOODO
0o "\n',"\r',"\r\n',00000000000000O00OO0OOOOOOOOOO

'v'o000ooo00oooo00 ‘e, 'w','a' 000000000000 0O0O0O PythonOOOOODO
ooo

Python OO0 fileinput, os, os.path, tempfile, shutil1 00000000000 OODOOO
oo0o0oooooooo

ooooo25000:00000000000000000O0O0O0O00O00O00.

ord (c)
00 10000000000000000000 wnicode0O0OODOOODOO UnicodeOOOOOOO
00000ooo800o0oooooooooooooonooooo00od0dord('a")yooo 970
000 ord(u'\u2020') 0 82240000000000800UIDODOOOODNDO chr()O0OOO
OO unicode 0000000000 unichr() 00000000 unicode d Python O UCS2 Unicode
O0O0OoOoOoOoDOoDoOoODOODOOODOOOOOOOO (0655350 000000000000 0O0O
000000000000 0O0O0O0OO0U0O0D 20000 TypeError 0000000000 OOOO

pow (x,y[.z])
x0ydDOoOooD;z00OO00O0Ox0O ybOhOoooo 0000000000 (pow(x, y) % z0OOO
00D00000O0)0OD0ODO0O0 pow(x, vy) OOOODOODOOO x+x»y 000000

00o0o00O0DOOo0Oo0dO0OoU0DOOo0DOOOooOdoD 200000000 00O0O0DOO0ODOOOOn
ooooooooooOoooOooOoooOoooOoboOoDbOoOooboOoooOooOoOoooOoooooo (@
cooO)ooooooooooooo;oo0obooUoboooUOoDo0UoboooooDogooOoo
00000 0000000000 10++x20 1000000000 10++x-20 0.01 000000 (O
00000000 Python2200000 OO0OOODOO Python2.1 0000000000 OODOOO
0O00oDo000o00oo0d0ooUooOOo0ooOoO)yoooooooOOdOooUoDoOODOoU0ODOD DOooOOoooDoo
;000000x000yO0O0OODOOCOOOOODOOO yOOOOOOOOOOOOOOO(@OOO
O Python220 00000000 Python2.1 00000 3000000000000 pow() OO0
g000000O0o0O0obOO0bO0b0obooooooooo boooooooooo)o

print (*objects, sep="", end="\n’, file=sys.stdout)
object (DD DUD)0 sep0 0000000 OOOO fileDODODDOODOODO endD00O0D0OO0O sep,
end 000 file 0000000000000 0O0O0O0O0OOOO0OODOOOOOOOOO

0obooooboobooooon str()UO0O000oDOOoO0O0000D000 sep00b0ooooOoon
O000000DO0OCODOO0end000000O0 sep0 end 00000000000 OOOOOO0OO;
O00 NoneOOOOOOOOOOOOOOOOOOO objects 0000000000 print() O
end 0000000000

file0DOOO write(string) 0000000000000 O00D0O0O0OO0O0OO0OO0ODOOOODOOOO
None JOOODOOODODO sys.stdout 00000000000 OODODOOQOD fileOOOOOOO
gobooboobbuooboobbOoobOn fileflush() UDOOO0ODOOODLOODDOODO
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O0: 00000 print 000000 print 000000 OO0O0OO0OO0O0OO0OOOOOOOOOO
goooOoOoOoOoOoOoOOOOOOO0OO0OO0 print()0D000COCOOOOO0O0 fuwre0 00000
gbooooooooboboboooo:

from _ future  import print_function

ooooo2e60000.

class property ( [fget[,fset[,fdel[, doc] ] ] ])
new-style class (OO0 OO0D0O0O00O0O0) (object DOO0OODODOOOO)DOOO0O property dOD0O0OO
goad

feet OO ODOOUOODOUODOOCUODOODOfser 0DOD0ODOO0ODOOOOOODOOOOMelDOODODOO
O0O0O0OO0O0O0OO0OO0OO0OOdocO000O0O doestring0 000000

gobooboobbdg xboooboboob:

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

x = property(getx, setx, delx, "I'm the 'x' property.")

cO0COO0ODO0OD0O0O0ODOOc.x0 getter000000c.x = valueld setter00del c.x O
deleter 00000000

doc00D0O000DO0 property 1000000000000 O000D00000000O00O property
Ofet 0000000000 (QOO0DD0)00000000O0O00O0OO property() 000000
(decoratory 000000000000 property J0O0O0000O0O:

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

@property
def voltage(self):

"""Get the current voltage."""

return self._voltage

@property 000000 voltage () DO0OOODOODO ODODOODOODOO getter” OO O voltage
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O0OO0OC0OCOOOODODOO "Getthe current voltage” D 0 OO0 OO

property D OO DO OO getter, setter,deleter J000000O00O0O0O00O0O0O0OOO0ODOO0O
oo0ooOooooobOoO00ooOoooboOo0ooooo0O0oDOo0o0oOooOoO0O0oDOO0O0O0OOn property OO
g000oo00obOoOO0o0oOooOooOoooOooooOooooOooDog:

class C(object) :
def _ init_ (self):

self._x = None

@property
def x(self):
"""I Im the ’XV property' mmn

return self._x

@x.setter
def x(self, wvalue):

self._x = value

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

0000000000 00O0O0O000000C00000000 property 00000 (OODO0O0O x)0O
ooooooo

OO00property O DOOOO0OOOOO0O0OO0O0O0O0O0O0O0OCO0DOO fget, fset, 000 fdel OO
ooooogd

ooooo22000.
O00O0OCQO 25000:doc00D0D0D0OD0DODODDO feer DO0ODODODODOOOOOODOO
00000 26000: getter,setter 000 deleter 00000000O00OO

range (stop)

range (start, stop[, step] )
o0oo0OO0oooOO0O0O00oDO00O0O0bO00O0O0bD0O00O forObOoDOODbDODUODODOODOO
OO0000000CDO0O0D0O00OD step00000D0O0O0ODOOO0O0OODO 1000000 start0O
OO0 ooooOOooDbOobOO0oO0 obODbOOOODOOOODOOODODOOOO [start, start +
step, start + 2 * step, ...1000000 step000000O000O0O0O0ODOO0O stopO0O0
000 start + i = step000000000O0;step0000000000000O0 stop0O000O
OO0 start + 1 » step0O00O00OODOOQO step000000O0OOOOODO@ODCOOO
ValueError JO000000)OOCO0OOOOODOOO:

>>> range (10)

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

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

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

(ooooooo)
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(Cooooooooo)

raw_input ( [prompt] )

Ud pempt 0000000000 OOOO0OO0O0O0O0OOOODDDOODODOODLDOODDDODOOO
oo l1ooobo0o0bob0oooO0O0oobD (CobooooboOoOooO)0ooobDO EOCFOOODOOboOo
EorError J00000000O0O0O0DOODOOO:

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

"Monty Python's Flying Circus"

readline00000000000C000DO00O0 raw_input () 000000O00O0DO0COOOOOO
ooooogd

reduce (function, iterable[, initializer])

iterable 0000 000ODOiterable 00 0000000000000 20000000 function DO 0O
0oobbOooobobbooOobobOod reduce (lambda x, yv:  x+y, [1, 2, 3, 4, 5]1)0O
((((1+2)+3)+4)+5) 0000000000 xO0000OD0O0DDODOOO y0O iterableOOO0O
0000000000000 00000 initializer 0000000000000 iterable00000O0
OO0000OOiaterable 0000000000 DOOOODOQOO initializer 00000000O0OQO iterable
oooooooooooooooooo0oooDoo0oOoooOooooooooooooDoogn:

def reduce (function, iterable, initializer=None) :
it = iter (iterable)
if initializer is None:
try:
initializer = next (it)
except Stoplteration:
raise TypeError ('reduce() of empty sequence with no initial value
o)
accum_value = initializer
for x in it:
accum_value = function(accum_value, x)

return accum_value

reload (module)

00000000000 module 00 0000000000000 0000O0ODOOOOOOOOO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
O0O000o0OO0o0000ooo00000o00O0OPython0O0O0O00O0OOO0O0O0DOOOOOODOODOOO
O000OCOO0OO0O0ODOO0O0OD0OD0D0O (moduleCODODO)OODOODOOODOOOOOOO
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reload(module) OO0 O0O0O00OO0OOOOOOOO:

« Python OO O0OOOOOOO0O0O000O0O0O0OOODODOOODOOOOO0OO0O0OO0OOODOOD
gobooobooooooooobodoboooobooooooooooooobooooonoag
oobo0o0o0oboo init00b00o0ooboooooooooooooon

« Python 00000000000 D0O0OO0OOOOOOOOO0OOOOODOOOOODOOOBDDOOO
gobooobooooboooboooo

-JO000C0O00O0OCOOOODOOOOOODOOOO(@COOODOOOOODOOOOO)OOOOO
goobooooo

-JO000OCO0O0OOO@C@OOOOODOOOODOOCOO)OOOO0OOOOOODOOOOOOO
gobooooooooooooboooboooooboooooobooooobooooboboOoooboooo
oo

gobooboooboob:

oooooooooooooOoooooOoo(@oOooOoooooboOoooOooOoboOoOoonO)ooooboOon
cooobooboobobobooooooooooooooobooooboooooooboooboooboon
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
coobobooobooooobooooooooooocoOoobooOoobooOooooOoOoOoOooOooOoooboboOooon
ocoooboooooooooobooooboooDO0oD —0D000 txryOOOODOOOODODO
cooboboooobooooOooOoooOoOboOoOoOOoOoOobOOoOoOoOoOOoOon:

try:
cache
except NameError:

cache = {}

coooooooboobdobobooboooooooboooooooobOoboOooooooooonoaon
Ooo000o000 sys,-.main_,builtins 0000000000000 O0O0OOOOOOOOOO
gooooooooOoDoODODOOD 100000000000000000000000000000
cooboocoooooOooobobocOoOobooOoooon

gboboobooon from... import ... 000000000 DOODOOOOODOODOOOODOODO
0000000000 00b00b0 reload() 000000 DOODODODOOOOODOODODO
goboooboooobobooobbooobb —0bOoobobooobboobbd fromOOOO
0000000000000 000 fromOOO0OO0O0 import 0000000 (module.*name*) O
goboooo

coooooobooooboooooooOoOoOoO0oOooOooOooobooOoobooOoOoOoOooOOoOoOobOboOoon
cobooooboooooooooooooobooobOoobOo00DL —OO0O0OOO0OO0OOOoOoDDOOoOobOoOooon
cooooooboooobooooboooooo

repr (object)
0000000000000 000000000000o0o0oOoO0o000o0ooooD@OooOOooO)o
0000000000000 000000U000D00D0D0D0DoDoOoOoooooooooOooOooooon
0oob eval () ODODODO0OOOODOOOOOOOODOODOOOOOOODODOOOOOOODODOO
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odoooooooooooOoooOoooooooOoOoOoOoOoOooooooOOoObOOoOoOo(@oOobOoboboOooo
Oo0oO0O00ooooo0OCco000o0n0)bo00ooo0ooooon _repr__ () DOOODOOOCDOOOO
ooobooooooooooboooobooooooooobooooboOooDbobooooo

reversed (seq)
0000000000 O0ggoao (reverse iteratory 100000 seq O __reversed__() OO0
O00000D0DoU0DoU0o0ooDOOo0d (len () UODOOODODOOOD ODUOODODOOODODOO
_getitem__() 0000O)ODOODOODODODODODOOOOODOODOODOO

ooooobo 24000.
OO0O0O0OQ026000:00000 _reversed__() 0000000000 OOOOOOO

round (number[, ndigits] )
number 00000 ndigits 000 000000000000 0OD0OO ndigisOOOOODOOOO
O000000O0OO0O0O0O0O0ODOOODODOOODODOODODOODOOD 1000000 ndigitsO0ODOO0O
00o0o0o0o0ooObo0oooooo0oobo0ooooDo0oooDob0o0oooDoODo0oooDb (Mooboboo
0 round(0.5) 0 1.00000 round(-0.5) 0 -1.000000)d

O0: DO00O0000D00D round() D000O0OD0O0ODOODOOOOODOODO:0000 round (2.
675, 2) 000000 2.e80000 2.670000000000O00O00O000O0OO:DO000C
000000000000 0000000000U0oOoU00ooOoOoUn ttfp-issues0 000000
oo

class set([iterable])
000000 dterable 0000000000 set 000000000 0ODODO set0000O0ooong
0000000000000 0000 setO set0 0000 —set, frozenset 0000000000

00000000000 collectionsO0O0O00O000OONO frozensetU 1list O tuplel
dict0OOOOOOOOOOOO

00000 24000.

setattr (object, name, value)
getattr () 0000O0OCO0OOCO0OOOOOOOUDODODOOOODOOOOOOOOOOOOOOOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
0000000 setattr(x, 'foobar', 123) 0 x.foobar = 123000000

class slice (stop)

class slice (start, stop[, step])
range (start, stop, step) 0000000000 DOOODODOODOOOO (sliceyOOOOd
0000000000 start D00 step 00000000 NoneDOODOOODODOODODOOOOO
OO00OO0D00OO0D startOstop 000 step00000O0DOO0OODOOODOOOOOO(@M@OOO
00000)0ooooOoDOoU0OoU0OU0Oo0ODODOD0OOOO ODODOOO0oOOoOoOoooDoOon
00000000 Numerical Python 000000000 O0OCOOOOOODOOOCOOOODOOOCOO
goopdoOOoO0oOoOoOoO0ooU0oU0OoU0ooUOUOOoUoOdDOd0DO0ODO0ObOOobOOobOOoDOoOoOoboODOoo
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al[start:stop:step] O a[start:stop, 1] 000000000 O0O0O0DO0OOOOOOOO0O
OO0 itertools.islice() 00000O00O0OO

sorted (iterable[, cmp[, key[, reverse] ] ] )
iterable 000000000000 DO0OOOODOOOO

0000000 emp,key, 000 reverse 1000 list.sort() OO00ODO0O0DOOOO (DOOOO
Jo0oDOd0doooooopooooooan)

ecmp 0 20000 (terable 00 0)0000000000000O0O0OOODOOO O0ODOOOODOOO 2
goooooobbobbbbbbbboboddddddduuuuoboobDbibl cmp=lambda
X,V cmp (x.lower (), y.lower()) UOOOOOOO Noneddd

keyD 100000000DOOCO0DOOO0OOO0ODOO0ODOOODOOOOOUODDODOOOOODOO
O000: key=str.lowerOOOOO0OOO NoneOO (DOODOOOOOODO)O

reverse JUDODDOO0 TrueOODODODOOOODOOOODODOOOODODOOOODODDOOOOOO
gboooooogo

O000D0 keyOODO reverse 00000000000 emp 0000000000 DOOOODOOOO
OkeyOUOO reverse 000 0000000000000000 emp000000000000O0O
000000000 U0ODOU0OOU00OU0OU0OC0O0O0O empUODOO keyOOOOODOOOQO functools.
cmp-to_key () DO0OO00OO000O0O0O

oobobDb sort () DOODDDOOOOODDODODOOOODDOOOODDOOOOODDDOOO
gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
gboboooooooooobobobobooboood

0000000000000 0D000 sortinghowto D0 OO0O0O0O0ODO
ooooo24000.

staticmethod (function)
functionO0 0O O00O0OOODOOOOO

cooooboooooooobOoOO0obOOobOOobOOoOOObOO0ObOO0ObOObOObOObOOOoDOObOODbOOn
ooooogo:

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

@staticmethod 00000000 (decoratory UODOODOOOOO function 00O O0O0OOO0OO
gooooood

ooooooOooOooOdoOoooOobD @oboOo c.f())bboOoboOooOoOoOobDODOO0oOO @oO
c(.f)oboboooboooooooooooobooooooooobooooDoogo

Python OO0 O0O0OOD0OOOO JavaO C++0D000OCOOODOOODOOOODOOODOOOOOOO
UboooooooobgbOobOoboln classmethod () DO0O0OO0OODOODO

25



The Python Library Reference, 0 0 00O 2.7.15

OoboboooooooooobodwpesdO0OO00OO0O0O00OO0O0O0O0O0OOO0OODOOOODOOO
ooooo22000.

ooooobo24000:000000000000000O.

class str (object="")

gboooooooooboobobobobooooboooobooboboboboboboooooooDo
0000000000 repr(object) ODDOOOODO str(object) OO eval () OOOOODO
gbobooooobobooooboobobooobobos,obobobobbobobobbooDbo
gbobooooooooboooboboboboobobooboobogonD rroooooo

0000000000000 0000DooO0o00O0U00o0DD 000000 — str unicode, list, tuple,
bytearray, buffer, xrange 000000 (CO0OO0OODODOOO)O DOOODOOOOOOOOOOO
o000 0oofgooo oooooUoooooodooU0oDoUooooooooooooooog
00 000oopoo000oD oDoo00U00D sOU00DDOO0O0UO0DDOOOoOUODODODDOOO O
unicode () ODOOOODOO

sum ( iterable[, start ] )

start O iterable 000000 00000000000D0000 start D000 DOO0O 0000 iterable
000000000 O0OCstart 00000000000 OO0OOOO

goooooouoog sum() DOODODOODODODDOODOOOODLDODOOODDODDOOOOOOOOOOO
Ob0Oo0o0o0obDgoO0O ''.join(sequence) UO0O0OOODOOO0OO0O0ODOODOOODOODOOODOO
Uboobobob math. fsum() 0000000000 0O0D0OO0DOO0O0OO0O0O0O itertools.
chain()000OD0O0ODOOOOOOO

ooooo23000.

super (type[, object-or—type] )

goobobboooddnpelgggbbbboooobbbboooobbbbbooobbbbo o
gbooboooooboobobobooboboooooobob0obob0ooooooDLOobO0bOonO wpe
gbobooooobobdgind getattr() U0O0O0O0O0O0OODOODO

type 0 __mro__ 0000 getattr ()0 super () 0 000000000 OO0OO0OO0OO0O00OO
goboobooboooboobbobbooboooboobboooboon

02000000O00CDOODOODODODODODOODODODODODOODO 2D000DOCO0O
0000000 isinstance(obj, type) 0000000 OO0OOOOO 20000000000
issubclass (type2, type) 0O0OD0DOOODODODOODO (@MOOODODODOODODODODOO
ooo)d

O00: super() O new-styleclassOOOOOOOOOODOO

super 00000000 200000000000000000000000000 super00000
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
U0 super 000000000 DOODOOODOOOODOOODODODOOO
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20000000000000000000000000000000O000000000O00 Python
coooobooooboobooooboooOooobOoboOobOoOoboObOOoboOoOoooOoooOooDOobOOoDbOon
00000000ooo0ooooooooooogn »diamond diagram” D000 O0O0O0D0OOO
ooooooooooooOoooOoOooooooOoOooOoOoOoooooOooOOoOoOOO0oOoOo(@obooOooo
coooooooboooooooooooooobooboooooooooooooooooooobboOooon
oooooooooooooboooooooooo)o

goboobooobobooboooobooboobbooboobbuooboooboo

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

000 super () O super () .._getitem_ _(name) UOOODODOODOOOOOOOODODOOOOO
O0000Db00b0bO0b0Db00ODb0O0ODbD0Ob0DO0 __getattribute__() OOODOODOOO
ooboOooOOoO0ooOoO0oOoO0O0oCocOoooOoooO0ooOObOoOoDbDoOoOoOoOoOoOoOoOoOoboboOobooboOoD
0000 super () O super () [name] DO OD0OO0O0OO0O0OODO0ODO0ODOODOOOOOOODOODOO
oooon

000 super () 000000000 O0OCO0O00O0DOOOOO0ODOD OOOOOOO20000
gbooooooooboboboboooobooo obobobobooooooooDo

super () 000000000000 0DDOOOOO0ODODOOOOOO guide to using super() 000 O
gooooo

ooooo22000.

tuple ( [itemble] )
iterable 000000000000 D00O0O0O0ODO0OOOODOOOOOD iterable0 0000000
0000000000000 0000000000000000000000000D0AO iterable 0 O
gooopbobobbboooooobbbbbbboo0 00gn tuple('abe)y O ('a', 'b',
'c")ODODO tuple(l1l, 2, 31)0O (1, 2, 3)000000

tuple 00000000 DOOQCOODOO OODOOQOO — st unicode, list, tuple, bytearray, buffer,
xrange 0000000000000 O0DODOD0OO0OOOOOODOOOO dict,list, 000 set
00 collectionsdOUd0Odoooooon

class type (object)

class type (name, bases, dict)
000000000 ohject 000000000 O0O0OOOODOO0OOOOOOUODOOOOOOOOODO
0 isinstance () 00000000000 OOOOOOOO

000300000000000000000000000000 class0000000000 name
O0O0OO0COO0O0O0D0 _name__ 00000000 basesOOODOODODOOOOOOOQO __bases__0O
0000000 diec 00000000000 O0OOO0OO0ODOO0OO _dict__0O00OD0OOOOODOOO
co0oooOoobooon typeQooboooooood:
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>>> class X (object):

a =1

>>> X = type('X', (object,), dict(a=1))

ooooo22000.

unichr (i)

Unicode 0000000000 00000000 1000000 UnicodkeJOOOOOOOOOO
00 unichr(97) D000 uw'a' 00000000000 UnicodeDOODODDOODO ord()0ODODO
00000000000 PythonOOOODODOOOOOOODOOOOODOOOO —UCS2000
[0.0xFFFF] O OO UCS4000 [0.0x10FFFF] 0 0000000000000 0000000000
valueError 0O000000OO0OASCIIO 80000000000DOO chr()OOOODOO

oo00oo20000.

unicode (object="")

unicode (object[, encoding[, errors] ])

O0O0OOCCOO0COOOCOODODODOD objectd Unicode 100 O0O0O0OO0O0OOOO:

00 encoding 00/000 errors 0000000000 unicode() 0 80000000000 OO
000000000000 D0O0O0000 encodingd codec0O0DOO0O0O0ODOOOOO encoding 10O
000000000000 0o00ooo0;, 00000000000 000g LookupError 000
00000000000 errors00000000O0; 0000000000 0ODOOOODOOODOO
0000000o0oOooOooggderrorsd '"strict' (DO0O0OO0O0OO0)00O0OO0OOOOOOOOO
ValueError D0O0OO00O0OOCOOO 'ignore' 00000 DDODOOOOOOOOOUOODODOO
U0 'replace' 000OO0OOODOODO U+FFFDOOOOOOOOOODOODODODODODOODOODOO
00 codecs 00000000 OOOOOOOODOOO

gbooboboooboobboobobuooboobb uwnicode() O stx() DODOOOODOOOO
00800000000 ODNDO Unicode DOOOODOODODOOUODOODOOODO object O Unicode
O000D0O000000D0O0D0O0O0DO0D0OO00O0D0O0D0O000O UnicodedOODOOOOODOOO
god

_unicode__() U0OUO0O0ODOOODOOOODOOODOOOOOO unicode() 00 ooooong
00000000 UnicodeDOOOOODOOOOOOODOOOOODOOOOOOOO8OIODOODOOO
000 00000000000 (representation) 000000000000 COOOOOOOOO
'strict' 0000 codecO000O Unicode 00D O0ODOOOONO

Unicode 000000000 DODO0O0ODOODOOOOODODOOODOD O0DOODOOOO OOOO
O 0O — str, unicode, list, tuple, bytearray, buffer, xrange D 0 0000 (Unicode 000000 O0OOO
OH)oooooooooooooooooooo ooo0oooo ooooooooooooooooo
oo ooooooobobobobobob bbb oo soooooooo
000000000 00000 O str() 0000000

gooooz2o0000.

00000 22000: _unicode__() OO0O0O0O0O0OO0OOOOO.
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vars([object])
0000000000000 00000U000OU0DOO0 _diet__O0O0OO0OOOO0OOOOOO
_dict__O00O0O0OD0OOO

ooboboooooboooooooOobooOoOoobOboOoobOo0on _dict._O0D0OO0OOOOOOODO
gooooOoOoooOoOoOoO _diet._0O0O0OO0DODOODOOODOOOOOOOOOODOO@MOUOOOO
0000000000000 000000000000 dictproxyDOOOOODOOO)

O000000Qvars() 0 locals () 00000000000 0O0O0O00OO localsOO0O0O0O0OO
OO0O0OO0C0OO0OO0OO lecalsODODDOODODODODOODOOOOODODOOODODOOO

xrange (stop)

xrange (start, stop[, step])
00000 range() DDO0ODO0DO0ODOO0OO0ODO0ODOO XRangel OOOODODODOO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
00000000 ragne() 0000 xrange () 000000000000 (xrange() 00000
ocooooooooooo)ooooooooOoooboOooobOoOooooOoooooOoooDo@ooo
OO0 break O0O0O0OODOOODOOOCOO)0DOOODOOOOODOODOOOOODOODOOOOO
O0000O0Oxrange DO ODDODOOO0OOO0OO0ODOODODOODOODOOODOO XRangeD O OOODOO
O — str, unicode, list, tuple, bytearray, buffer, xrange 100000000

xrange () DO O0O0O0O0ODO0OOOOOOODOO0OOOOOOODOO0O0OOOOOODODOOOOOO
O000O0O0O0O0ODOODODODODO PythonO COOOOOOOODOODODODODODODOO Clong O (Python O
“short’ OO0 0)000000000ODOOOOOOOD ClongD0O0O0O00O0ODOOOOOODOODOOO
000000000000 000000000 itertoolsdO0O0O0OOislice (count (start,
step), (stop-start+step-1+2* (step<0))//step) 0O0O0DOOO0ODOOCOOOOOODOO

zip([itemble,...])
oo ooogbbobobbbO 000Ul UdUg o
goooooO0oO0O0O0OO0O0O00 00000000000 00000000O0O0OOO0OOOODOOODOO
00000000000000000000000000000000000 zip()OOOOOOO
NoneO map () 0000000000 DOO0OO0OODOOO0OOODO1I0O0000O00DOOO0OODOOO
0000000000000 00o000o0ooooooo

oobbhoooobbo0oobobboo0bLbbUu0gn zip(x[iter(s)1*xn) OODOOO
o000 nd00OD0OO0ODOODOODOOOOOOOOOO

zip()OOOO «00000CCOzipOOOOOODOODDODOO:

>>> x = [1, 2, 3]
>>>y = [4, 5, 6]
>>> zipped = zip(x, V)

>>> zipped

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

>>> x2, y2 = zip(*zipped)

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

True

oooooz2o0000.
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0000024000:000000 zip()OOOOOOOOOOO0OO0OOO0OO0OO0O0OOOOOO
000000 1TypeErrorddo0oooooog

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

O0: OO0 importlib.importmodule () 00000000 PythonOODOOOOODODOOODO
oooooooog

00000 import OO0OOODOOOODODOOOODODOODDOO (builtin_OOD0OOOOODO
00000 _builtin__._import__O000000000)import 00000O00O00O0OC0OOO
0000000000000 0000o00o00oDo0oo0oDoD0ooDo0ooDoooDoooon (PEP
32000000)0 import._() 0000000 O0ODOCOCOOO0OODODOOOOOOODODOOOOO
goboobooboboobboobo

00000000000 name00000000 globals O locals 000000000000O0O000O
000000000 00o0o00oo000000000000 fromlist name0 00000000000
0000000000000 0000000000000000000O000B0O0000A0 locals O
O0OO0OO0OO0O0OO0OO0O0OO00glbals 0 import 00 0000000000000 O0O0O0O0O0O0O0O0O0OO
ooo

levelD0OOOODOOOOODOODOOODODOODOOODOOODOODOODOOODOD -10O
000000000000 0oDOoD o0O0O00O000O0000OoOoOooooO levelDOOO
__import__()O0O000D0OOOO0OOO0OODOODOODOODODOOOOOOODOODOODODOO

name 000 package.module 000000000000 name 00000000000 OOOOO
ooooooooobo(@oooooooooo)0ooooooooooOoooOooo000 fromlist OO0
OO000000name0 00000000 OODOOODDOO

00000 import spam 0000000000000 OOOOOOOODOCOO:

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

O import spam.ham OO OOOOOOOOOOO:

spam = __import__ ('spam.ham', globals(), locals(), [], -1)

000 import__()0000000O0O0O0O0O0O0O0O00O0O0O0O0COO0O0O000000 importO
coooboboooboooooooooooooobooboooon

JOd0ddd from spam.ham import eggs, sausage as sausUUO0OOOOOOO

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

obo0__import__() 00 spam.ham 00O OO0 O0O0O0OO0ODOOO0ODOOOOODOOOODLDOOO
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oooboooobooobooooboooooooooooooonn

goo0odooOOo0oOoOooOO0(@ObOO0odobOO0oU0o0oOobOU0o0OobOUoOobD)oooODUoooOoUoOooo
importlib.import_-module () U000O0OOOOO

goooo2s5000:level0O0ODOODOODOODOODO

ooOoOOoObO25000:KeywordOOOOOOOOOODOODOOODOOO
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000000000 (Non-essential
Built-in Functions)

00o00o0o0ooooooooood pythonOOOOOOOOOOOODOOODOODDOODOODDOOO
000oooopoooo0oU0UoooooooOo0o00ooooDooo0oU00U0O PythonDOODOOOOOO
ggboboooboobbooboobobobobooboo

PythonOOOOOOOOOOOOOOO0OOOOOOOOOCCOCOOOOOOOOOOOOOOOOOOOOOO
oobooooboooobooooobooooobooa

apply (function, args[, keywords])

OO0 function0 000000000000 0OD@UOO0OODODODOOO0OOOOOOODOOOOOODOOO
O00O0000U0O0O)0Doo0o0OC0O0O0O0OU00args000DODOOOOOODOOOOOOO function
000000 args00O0O0OO0OOOQOCOO;000D0000O00OO0O0ODODODOODOODODOO
keywords 00 00000 keywords 000 0000000000000 DO0O0OODOO ODOOOO
Oo00b0Ooc0o0o0bO0o000bO00000g apply () DO0OOO0OO0OOOO function(args)
0000000000000000000 apply() 00000000000000000 apply()
0 function(*args, =*+*keywords) DOUOOOOOOO0O

00000 230000: apply (function, args, keywords) O00O0O0O function(xargs,
x+keywords) O00OOOOODO (tut-unpacking-arguments O O )0

buffer(object[, oﬁset[, size]])
00 ohject 0 (00D DDODOO0O0O0O0OOO0OODO)000O0O0O0O0O0O0O0OOOOOOOOOOOO
0000000000000 000000 object000000D0OD0O0O0OOODODOOOODOOO
000 000000000000000 object D00 (QOD offsey00 DODODDODOOODOODDOODO
0000000 object 00000 (OOOODO size00000O000OOOOOO)OOO

coerce (x,y)
gdodooooooooooboboooouoooouououoodDooooooooooo
000000oooooooooooobobobobDoo0o0o0oood TypeError 0000000

intern (string)
string0 "0 07 0000000000000O0O0ODOOODOOODOOODOOOD -000000 string
gdooooO0O0O0OoO0OC0O0O0000UO0U0U0U0ULOULUU0UOD0DUOODODOoODOoOODOOOOoOo
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RN

-0dodooooooooooOoCocooooOooooooooooooOoOo@oOoooDO)0oOoOooo
OoooooooOooooooOoooooOooooboboO0oooooOooO0OPythonOOOOOOO

goobooboobbooboobbooobooboooboobboboboobbobbooboo
gbooooooboobobobooooon

00000 23000:00000000000000 (Ppython22000000000000000O)

OO000000O00D000; intern() 000000000000 intern()000000O0O0OO
oooobooooooooooo

34

030 000000000 (Non-essential Built-in Functions)
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0 40

HRERERERNRN

ggbobooboobbooboobbooboobobooon:

False
bool OOO0OO0OOO0OO0OOOOOO

ooooo 23000.

True
bool 000000000O00OO0OO
ooooo23000.
None
types.NoneType DOOOO0OO000 NoneOODODODODOOOODOODODOOOODOODOOOOODOD
Jddd0oo0ooooooooo ooboboooooooo
00000 24000:NoneOOODODODOODOOODODOO SyntaxError0000000
NotImplemented
"0000 (rich comparison)” 000000 (c.eq-(),--1t__(),00000)00000000O00O0O
doddooooooobooobooooooooooao
Ellipsis
ddoooooooooooobooooooooo
__debug__
OO00O0OO0OPythond -000000000OO00ODOOO0OOODOOODDOODODOOOD assertdn
ooooooa

O00: Nonel __debug_O000D00O0OO0DOOOODOOOO@CMOCOOOOOODOOOODOOODOOOOO
0000 syntaxError 00 00000)0000000000000000O0O0O0O0O0O0O0OOO

0000027000:0000000 _debug__ 0000000000000
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41 sitel 00 000O0OOODOODO

sited 0000 (-SOO000O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOO0O0O0O0O0
goooO0o)ooooOooooooooo0oooOoUooOoUoboooOooOooOoUooOOooDOoOUoDoODoO
goboobooboobbooboobbooboo

quit([code:None])

exit([code=N0ne])
00000000 ”Use quit() or Ctrl-D (i.e. EOF) toexit” 00 0000000000000 OOOOO
dddoooooooboobbibibb systemeExit 000000 0O0O0O0OO0OO0O

copyright
credits

Objects that when printed or called, print the text of copyright or credits, respectively.

license
Object that when printed, prints the message “Type license() to see the full license text”, and when called,

displays the full license text in a pager-like fashion (one screen at a time).

36 040 000000
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HRERERERN

gogbooboooboobbooboobboobooboooboobbooboobo

O0: Joooo@ooo22000)python0000000O0D00OCOO0O0O0OODOOOOOOOOOO
gboobooboocoooobooooobooboboooooobOoboOoooOobooboobooboooboooooOoDOoon
gobooooo

gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gogd

goooooooboooboooooooobobbobboooooo; oo bbbbbboooooUo O
ooooooooOono (epr()D0D0OO0OO0OO0OODD str()OO0O0OO0)0O0ODOOODOODOOOOO
ggbobooobodl print () D0O000O00OD0DOO0ODOOOODOOODOODOOODODOOODOOO

51 00000

gboooooooooobOOooboODbD if0d whileOOOOOOOOOOOOOOOOOOOOOOOO
goboooooooooogn:

e None
* FFalse

- J0O000OO0O0OOOODOOO0O 0,0L,0.0,030

00000000000 ', (), []10
00000000000 {}O

J000000D00DO0O0O0O0O00O00O0000 _nonzero__() OO0 _len_() O0OO0O0O0OO
O00000000000000000 0000 boolO FalseOOODODOO™!

“ 0p0D00000000000O00000 Python 0O O0OOD0O0O0DO0O0OO (customization) 0000000
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ugoboooooooooooobod —0oooooobooooooooooooon

gboboboboboboooooboobooboobobobobobobobooboobo obd Falsedd
O0DbDO00D 1000 TrueOODOOO @UODOO:000D00 or0db0 andd00OOODOOOO
gopoooooog)

5.2 00000 — and, or, not

gobbooobooooboooooooooooOon:

oo oo oo
X Oor y x0000y, 0000000 x (1)
x and v | x0000 x, 0000000 vy )
not x x0000 True, 0000000 False | (3)

oo:
(h) OodooOdooOOodoodoodoooooDooooodoDooooooooooooooo
) O000db0o0oo0bO0odbOo0oobOO0o0oobOO00oDoO0o0OO0o0oDoOOooDbDOoOobOoOoooboOoooo

B not000000O0DOOOO0ODOODOOOOO not a == b0 nnot (a == b) 000000 a
== not bO0O0OOOODOOO

53 00

gbobooooooooobobobooooooooobooobooooboboboooooooooonogn
(CoooooOoooooOooOoOooO)yoooooooooDooOoo0ooOoO00oD0o0O0; 0000 x <y <=
zOx <y and v <= z0O0OOOOOODOOyyOOOOOOoOoooooooooDOoOoOOO (WooooQ
0000 x < yOOOODOOODOO zOOODOOOoOoOoHOo

gogbooooboooooood:

00 0o 0o
< ooooon

<= 0o

> ooooo

>= oo

== ooo

1= oDoooo (1)
is 000000O0O00o0o0O

is not | 000000000000

oo:

38 05000000
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(1) '=0 <>000000000000CO000COOO0O0OOOOOOODOOOOOODOOOOOOO0
oooooooooboo '=Oo0o0o0oooo

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oo0;00000000C0000O0C0O000O0O0CO0O0OOOOOOOOO@OOOODOOOOOOO
gooooooooOoooooooDooOooooooooo)yoo00 (uooooooooooooDooo
o)yooooooooooo2000000000C00000000O0O0ODOOCOOOOOOOOOODOO
gobooooboooooboooooobooooobooooboooobooooooooooooooDoOboOooDboboOooon
goboooboooooooooboOonnnd <, <=>000 >=00040 TypeErrorddoooon

goooboobobooobbooobboobbooobboobbboo0obbOl _eg-)oobo
—cmp__() DOO0OOO0O0COO0ODOCOOOCOODOO

Jod0o0o0oooOoOooOoOooooooooooDOoODoODOOOO0O00 (1t (), le— (), —gt__(),
~—ge__())000 __cmp__() OOOOOOOOOOOOOOOOOOOOOODOODOODOODOODODO
gobobooobooboobboon

gooooooooboooobooooOoOobOOoOoOOOoOOoO0ODbOOObOOOsO000bO0O0ObObOOobOOObOboOn
gobooooooooooooboooooooooog

00000000000000000 200000000000 in000 not in0000000000O
0O @oooo)o

5.4 000 int, float, long, complex

40000000C0CDOOOCOC:O0O00CDO,000O0,0D000C0C,0DOO0DCODODOOODODOO
(Boolean) OO OOO0O00O0DODOOOOOO0OOODOO(@MOOODODODOOOO)DO COOO long
oo0obOO0bOOo0OO0O0O0O0O0DO0ODbDO 320000000000D (sys.maxintOOODODODODO
o00oooooooo00oooDooo0o00o0ooDooo00ng -sys.maxint - 100000)000OO
00000o00oU00ooo0o0oU0ooooo00ooooOn CO doubledDOOOOOoOOoOOoO;00O
obooooboob0obO0obOo0oO0obO0ooO0bO0o0oO0bO0O00O000 sys.float_infoOOOOOO
googoooooooobobobbooooooooobobobobbobbooUo zoooobbobbbbboboo
000 z.real OO0 z.imagOOOOOOOODO(@COOOOCODOOOOODOOOOOOOODOOO
fractionsO0000000000000000000000 decimalOO00000O)

oooooooooooooooOooooooooooOobocoboOoO0oooooooooOoooboboOOOg (20
o000 10000 8000O0o0ooOo0000)0000ooooo0ooooooooooooooooon
oo0oooooo 'n'000 '"1'ooooo0cocoboooo0ooooooooooo ('vrooooooooo
oooo01110 11oooo0ooooooooonNoooooooooooo0ooooooooooooon
oooooooooooooo '3ro000 'groooc0o0oooOo@OoDOOoO0O0OOOO)0O00O0000O0
gobooobooooooOooooboboOoooboOoOoOoOooOoOooDo

Python 00000 OO0O0O0OOO0OODOO0OO0:002000000000000000000000O
ooooorooooorooooo0oo0ooocooocooOoooOooOooOOoO0ooooooOoOoooooOon
gooooboooobOooooooboboooboOoooooobOobOoobDbOoOobobOOoobooooOooboo

5.4. 000 int, float, long, complex 39
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000000000000000D0D0D0D000000* 0000000 int(), long(), float(),000
complex () 0000000000000 OO0OOOODOOOOO

gobooboooooboboobooooobooboooboobooboOooo0oong power,UOOOOOO
cooobooooboooo

od o0 od
X t+ vy x0 y0odnQo

X -y x0d y0OdnQo

X x Yy x0y0OdnQo

x /y x0Oy0OO D
x //y xO0yOooO (DOOooooogo) @ (5)
X%y x / yOdOoo )
-x xgoooo

+x x0oono

abs (x) xO0OooooOooooo 3)
int (x) xO0Ooooooo 2
long (x) xO0ooooooa 2)
float (%) x0o0ooooooooo 6)
complex (re, im) OO0 r, 00 mOOO0O0 mO0OO000O0O0OO
c.conjugate () 000 cO0000O0(@UODODDOODOOOOn)
divmod (x, V) (x // vy, x $y)ooQoooono 3)@)
pow (x, V) x0dyO 3)7)
X Ak Y x0O y0O @)

0o:

() (000000)000000000000000000000000000000000000000
000000: 000012000 (D20 -101/-1)0 -10000 (D)A(2)0 00000000000
0000000000000000000000000000000000000000C0

(2) 00000000 int(),0000 Iong()0000000000000O00O00O math.trunc() O
goobobobbboooooobbbbodooouoD math.floor() DOOOOODODOOOOOO
math.ceil () 00000000

3 0ooooooOoOopDo oDogbooo,0o0oooogooDo

4 00000 230000: 00000000000 00DO0O0O0O0D divmod () ODOOODOOOO
gboboboboboboboooobooobobobO0obobO abs) OO OODODODO
goooooon

()0oofoooU00oooU0UooU0UDOU0UbOOo0oUOOoOooOUOoDoOOUDooDOoUDO

() 00000000000 ™Man”0 ”inf?000000000 7+ 000 ”->000000 (NotaNumber
NaN)) 0O O0O0O000000oooooooo

2 0pgoOo0000000 (1, 210 (1.0, 2.0] 0000000000000 00000000000

40 05000000
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Ooo000oo26000.

(7 PythonO0OOODOOOOODOOOOODODDOOOODOpow (0, 0) OO0 0 »« 00 10000000

000 numbers.Reall (int, long, 0000 fleat)ODOOOODOOODOOODO :

od

od

math

trun

| x0 Integral(0O0)00O0O00ODOO0

q(x)

roun

nj)

dx0n000000000000000000ROO0COOCOOOODOOOOOOOOOOOO
O:Python30000000000000O0CO0O150 250 roundd0Python2000000
2030000Python300 202000000000000 SO00000000000000O
ooo0mOoooooooDpoooo-

math

floon(x)

JxO0ob0ob0OC0cO00o0OCcOoobOOoO0ooooOoooon

ceil

math. x00O000000O0OO0O0DOOODOOOOODOOOO

x)

5.4.1

gooooooooooboon

00000000 000o00o0o0oDo0oo0o0ooooDoO0ooo 20000000000000 (OO
goooooOoooOoOoOoooOooOoOooOoO0oOobDOoO0obooOoOobooooooDoo)D

gooboooobooobooobobuoobboobboooboobobooob b0 ~ooobboo
ooooooob (+b0oo -Hoobooooo

gbobooboobboobooobooboobbooboon:

oo:

ey

g od od
| v xOyOoooooood
x "y xOyOOooooooooooo
&y xOyOOooooooogd

w

b

x << n |x0O0npn0000000O0 (H(©2)
x >>n |xO0npn0000000O (H(3)
“x xOoooood

Ubo0o0o0oooooobOong valueError 00000000

2)n000000000D0Pow(2, n) 0000000000000 O0ODOOOOODOOODOOOO

coooooooooa

B)rnO0000000000 pow(2, n) 0ODO0ODOOOOOO

5.4. 000 int, float, long, complex a1
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542 000000000O00O00O0

0000 numbers.Integral abstract base class 00 0000000000000 DO0OOOOOOOO
ooo

int.bit_length()

long.bit_length ()
O000000ooo o000oo00ooooo0oDoo0oooooooooooog:

>>> n = -37

>>> bin(n)
'-0b100101"

>>> n.bit_length()
6

00000 x0O00 0000 x.bit_length() O 2+*(k-1) <= abs(x) < 2«xk 00000
000000 xkOO0OO0OO0OO000 abs(x) OO0O0OOO0OO0OO0OO0DOOODOOODOOODOOO k =1 +
int (log(abs(x), 2)) 000 x0 0000 x.bit_length() O 0O00OOOOO

oooood:

def bit_length(self):

s = bin(self) # binary representation: bin(-37) --> '-0b100101'
s = s.lstrip('-0b') # remove leading zeros and minus sign
return len(s) # len('100101') —-—> 6

ooooo27000.

543 000000 ooooooooooon

000000000 numbers.Real 0000000 (abstract base class) 00 0000000000000
00Doooooooooooooooon

float.as_integer_ratio()

0000000000000 DOoo0o0o0o0o0o0DooDoooooooOoDooDooDOon
OverflowError 0000 (NaN) OO O OO ValueError 0000000

O000o0o26000.

float.is_integer ()

co0o0O0ooobOoOoOobOooOoO0Oo000D Truedd00O0OO0O0D0O FalseQOOOO:

>>> (-2.0).is_integer ()
True
>>> (3.2).is_integer()

False

ooooo2e6000.

42 05000000
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l60000000000O0O0O0 1600000000000 0DOOOOOOOOOOOOOOO PythonO
000000000000 2000000000000000000 /0000000000 000000
doo0oDoooooooooooooogleoooooooooooooooooooooooooooon
000000000000 (numericalwork) D0 OO0O0OOO

float.hex ()
0000000 1l6000000000000O00O000O0ODOOO00DODOOO0OODODO oxOOO
OpO00000O0O00O0O

o00oo26000.

float .fromhex (s)
l6000000 sO0O0D0OO0OOOO0OOODODOODODOOOOOOOOOOOODOO sOODOOODOOOO
Jd0d0o0o0oo0oooooooooon

oo00oo26000.

float.fromhex () OO00O0D0OD00O0O00O0O0O float.hex () OOUOODOODOOOOOODOOOOO
gooooo

le0000000000O0O00O0DODOO:

[sign] ['0x'] integer ['.' fraction] ['p' exponent]

sign00000000+0 -00000000 integerd fractionO 160000000 0exponent
0looooooooo0ooooooo0o0oooooUUooDoo 100 1e00O0ODOOUOOOO
000Do000D0O0o00DoO0o0ooooooooCcnooonooon 6442000000000 JavalsO
00000000000000 float.hex () O0OOO COJavalOOOOOOOOOOOO 160000
0000000000 0O000 CO sa0000 JavaD Double.toHexStringOOOODOOODOOOO
float.fromhex () OOO0OO0OOOOO

0000000 16000000 1000000000000OOOOO200000000000001600
00 0x3.a7pl0 0000000 (3 + 10./16 + 7./16%%2) * 2.0xx100000 3740.0000
O0o:

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

o000 3740.00000000000000000 1600000000000

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

55 000000

oooog22000.

Python 00O O00O00OCODOOODOO0OOOODOOOOODOODOODO200000000000000T

55. 000000 43
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gooooog,oo0ooooooooooooooooooooooooooooooooooooon
ooboooboooobooooobooOoobOoOooboboOoobooOoo

gobooooboooobooooobooobobooobooooooooooooooboooooooooog:

container.__iter__()
cooooooooobOobOoboOobooOoOobDOoDOO0bDOobOOoOOoOooOOoboobooboooOoDOoDOon
coo0ooU0oOoU0OooO0ooO0OoU0OOU0OUOUOoOoOODODODbDObDObOOOoOODODODOn
0000000000 00ooooo0(@MU0D0oooo0ooooooo0oooooooooon
0000000000000 000o0U0DOU00oOOoUOooOO)YODoUoOoooO Python/C APLO O
Python0OOOO0OOOO0ODOO tpiter0000000ODODOOO

goooooooooooooooo 2000000000000 00000000000O00O0000 20
gobobooooooooobbo boboooo:

iterator.__iter__()
Joooooooooooooobobbobbbbib bbb 00000 0odgggg forO
in0000000C0 00000000 0O0ooCooOOn Python/CAPIOOOO PythonO O OO
o000 tpiterddoboboooooO

iterator.next ()
gobooboobboobbobobuoobboobuo0obbOoon StopIterationOUOD0OO
OO D0OO0ODOO0OO0OO Python/CAPIOO PythonOODOOOOOOOOOD tp-iternext 0000
obooooon

Python 0000000000000 O0ODO0O0O0O0OOOOO0OOOOOOODODOOO0OOOOOO0OOOO
goboooobooooboooooobooooobooOooboooobooooobooooooOooooOooDoOoOooboboOooon
goboooboooobooooooogo

0000000000000000 next() 0000000 Stoplterationd000000000000
00000000000000000000000000000000000000000000000(@
0000 Python23000000000Python220000000000000000000000000
ooo)

551 0000000

Python 0O 00O generator (OO0 O DO 0)000000O0O0O0OOODOOODOOODOOODOOOOOOOOO
gbooOoooboboooon _diter-() O0O0OO0DOO0OOCOOOCOOOOOOOCODOOOOGOOCOOOOCOO
iter () 000 next () 00O00000O0OOOOOCOOOO0OO0O0(@OOOOOOOOOOOODOO
0)UOOOoOoOoOooooooooooooooooooooDyieldOOOOOOOO OOODOOO

44 05000000
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56 0 0 0000 — str, unicode, list, tuple, bytearray,

buffer, xrange

00000000 700000:0000UnicodeJ0000000000MOMO0O0O0O0O (bytearray)D OO
gboobob xrangeDODOOOOOOO

oob0o00obOoOoobOo0oob00O0o0o0n0n dictdO0 set0000O0OO

gooooononD 'xyzzy',"frobozz" DO ODOOOOODLODOOOOOOODODODODODOOOOOOOO
000000000000 0D00Od stings 0000000 Unicode 0000000 OO0OOOODOOOODO
u'abc',u"def" 000000000000 "vw'O0000O0O0O0O0ODODODOO [a, b, c]OOO0OO
gooboobooooooboboboooooogoboob a, b, cOUbODOODOOODODODOOOOO
g0 @ooooooooooo)yooooooooooOoUoooooDooUobogoooooo (ooo
goooooobooboobobooboobuoobbooboboooob (¢4y)ybboobbbOooboobo
gbooboobobobooon

goobobobO0oonogD bytearray () DODOOOO0OOO

00000000000 PythonODOODOOODODOOOODODOOODOOOOOOO buffer()O
gooboboboooooooboobobobooooooooboboboboooo

xrange U0 O 0ODOD0O0OO0O0OO0OO0OOOOO0OO0O0OOOO0OO0OO0oOObOOOo0oO0oObbOoooobbOooooo
xrange () OO0OD0O0O0O0O xrange U DD O0O0OD0OO0OO00ODOODOO0ODOOOOO0ODOOO in, not in,
min() 000 max () OODOODOOOOOOOO

goboobooobooboobuobbo0oboob0o0obubb inb0O0 not inOO0O0OO0ODOODOO
000000000 +000 +0000000000000000000¥ 0000000000000 O
gobooboooboobooooboon

gooboboooobbooobbooobbbooobbooobbooobbboobboboo sbog e
oopbooooooOooD;e,i0D00; ;00000:

od od ood
x in s sO000000xO00O0O000 True,OOOOODODO False | (1)

x not in s sO000000xO000000 False,0OD0DOOOO True | (1)

s + t sO 000 (6)

s *»n000n » s |sO00rn00O00O00O0OO 2)

s[i] sO 00000000000 3

s[i:73] sOi00, ;0000000 ()G
s[i:3:k] sOi00, ;000 k000000 3)®5)
len(s) sOOono

min (s) sOOooooo

max (s) sOogooa

s.index (x) sOO0x0O00D000000O000DOO0

s.count (x) sO0xO00O00000

S 00000000000000000000000000000000000000000000000

5,6. 000000 — str, unicode, list, tuple, bytearray, buffer, xrange 45
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
00000000 @uooooooooDOn comparisonsDOOOOO)O

O0:

(1) s000000O0 Unicode00O0O0O0D00000O0 in000 not in00000000000O0O0OO

O0o0O0000oO0oo0O0O0C00023000 PythonO000 x0O000 1000000000C00O000O
OO0 Python23 00000 xO0OD00O0ODODOOOOOOO

2)yrn0 o0000O0O0ODOODOUOOOOO (OO sUOODDOO0ODOOUODODOOOOD)IODOOOT

g stoogboboooobboooobbooobobsbbooobobbooobDbooobLDbbOoo
0000000 PpythonOOOOODOOOODOOODOOOODOOOOOOOOODOOODOOOO:

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

[r1, 1, [11

>>> lists[0].append(3)
>>> lists

[e31, 31, (311

0000 [[]]00000000 10000000000T1(([]] =+ 303000000000000
gbobo0odblistsdboobooboooooboboooboboooboboooboboboooDbo
gobooboobobooboono:

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

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

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

>>> lists

(e31, 051, (711

00000 FAQOOOO fag-multidimensional-list 0 0 0 00O

3 i000,000000000000000D00O0000ODOO0OO00OOO0O0O0O0O0O0O0: 1len(s)

+ 1000 len(s) + jOOOOOOO0OCOODOOOCOO -o0O0O00ocODOOOOOODOODOO
ooo

4)s0:i00,;00000001 <=%k < jO0000000000O0(000000000O0O0O0OO

OO0DO0000D000:000j0 1len(s) OO0OO0OODOODO len(s) DODOOO:000OO
OO0 NoneODOOODODOOOUODOOO, 0000000 NoneOODOODOO len(s)OODOODOO
g,000000b0b00000o0oooboboboooo

(6)sO0D0 0000000000 KkO0OO00DODOOO0O0DODO0OO0 x =1 + nxk0000Nn0O0 <=

n < (j-i)/k0000000000000O000O00O0COO0OCOOOODOOODOOODOODO
OO0DOODDO0OD i, i+k, i+2xk, i+3xk 0000 j000000000000000@OO ;O
O0O0O0O)D k0000000000000, 0 1len(s) 000D000DO len(s) 0000000
0000 «0000000000:000; 0 len(s) - 10000000 len(s) - 10000
oooOoooOoO000, ;000000 0Nocne00ooOooOoo»(@OoO0oOoOoOoOoAkO0O0O0O0O0O0)G

46
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0000000000000 0 k000000000000000000000 kO NoneOOOO
oob0l100000000O0C000D00000

(6) s0 0000000000000 CPythonODOOODO0OOO PythonOOOOO s = s + t0O s

+= t 0000000000000 in-placeoptimization 0 0000000000000 O0OO00O0OO
goobooboobbooboobboooboobboooboobboboboobbobobooboo
gboooooobobobobobooboobob0oboboboooonDg str.join() 00000
goboobogooobd

00000 24000:0000000000 in-placed 0000000000,

561 0000000

8-bitO DO OO Unicode 00D OO0 ODODOODOOOOOOOOODOODOOODOOOODOOOOODOOO
bytearray OO0D0O0O0000O0COOOOODODO

O000PythonO0OOOO OOO0O0OO — sty unicode, list, tuple, bytearray, buffer, xrange 1 0000000
gooooddddooooooooooooobobbbobbobbobbo0ddddooooooogo
00 0oooogoooooD oDoopDoo0 soo0000UooooooooooCoOooUoooUoooooo
00 reddooogoooog

str

str

str

str

.capitalize ()

gobgooboobbooboobbooboobbooboobboobob

goooooooooooooOOoOOOOO0OOO0O00O0O

.center (width[,ﬁllchar] )

width 0000000000000 000000000000000O0 fillcharB0O0O0000 @OO
gooooooo)ooooooo

Oo0O0O0024000:00 fillcharOODO.

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

[start,end] 0000000000 swp 000000000 DOOCOOOO000O0O0O0OOO startr00O
Oend 0000000000000 O0O0O0OOOO

.decode ( [encoding[, errors] ] )

codec 000000000000 encoding 00000000000 O0OODODO encoding 00O
cooboooooOooOoooobooOoobboOo0oDbooO0oDbDboOoOooDoOooDoogoDoooo
errors UOODOO00O0O0O0ODOOODODOOOOOODOD 'strict' J0D0000O0O0ODODDOOOOO
UnicodeError 000000000 OO0OOOONO 'ignore', 'replace' 00000 codecs.
register error () 0000000000 OCO00OOOOOODOOOOOOO0O CodecOOOO O
oooooOooooo

ooooo22000.
oooOoo23000:000000000000000000O0O0O0O0O000O00A0.

00000 27000:00000000000000000O0O000
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str.encode ( [encoding[, errors] ] )

go0o0ooooboOooOoooooOoooO0O0oDoO00oDoU00bOOoOoUoOoOoUo0oDOoDOooDboOoo
O00000bD0ob0o00obOob0obuooboooobooboooobDUobob eerror s 00D OOOODOO
OO000D00O0O0000 'strict'0000D0000O0OOCO0OOO UnicodeError00000O00ODO
gobo0O0obOd 'ignore', 'replace', 'xmlcharrefreplace', 'backslashreplace’
00000 codecs.registererror () D000 0O0OO0O0O0OOO0OOOOOOOODOOOONO
O CodecO00O0O0 OO0OO0ODOOODOOOOOODODOOODOOOODOOUODOOODO OOO
O00o0o0o0ooooooooooog

ooooo20000.

00000 23000: "smlcharrefreplace', 'backslashreplace' OO0OOOOOOO0O
godoooboooobooobouoooono.

ooooboo27000:000000000000000O0O0O00O00A0

str.endswith (suﬁ‘ix[, start[, end] ] )

000000000 syffc 000000 TrueOOOOUOOOODO FalseOOOOODO sufix000
gboboooooboobooobuoboooboboboob0 ser000OO0OO0OODOOOOODO
000000000 end00000O00O0O0OOOOOOOODOO

ogoooo2s5000:syffixODOODODODOODOOODOODODOODOO.

str.expandtabs ( [tabsize] )

0ooooo00oooo0oo 1ogooooooooooooooooooooooooooooo
00000000 (column) 000 tabsize 000000000000 tabsizeD000O000000 (O
ooooooobosoooooooooo g, 1600 0000O0)0O000O0O0O0OOOOOOOOO
000000000000000 1000000000000D00D0D0O00 \v)ODODOODOOOOoDo
ooooooooooooOoOoOlboooooooooOooOoOoOoOOOOOOOOO@mOoOoOooOoo
000000000)00oO0oO000O \nOO0O0OO0\rnOOODODOODDODOODOOOODOODOOOD
ooooooooooooooOoooooooOoooOoOoooooooOoOoobOoOoOoooooDoon o
0:0000000)000000100000000

>>> '01\t012\t0123\t01234"'.expandtabs ()

'01 012 0123 01234"
>>> '01\t012\t0123\t01234"'.expandtabs (4)
'01 012 0123 01234"

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

00000000 s[start:end] 000000 swp 000000000000 OOOODOOOOO
00000000000 start D00 end 000000000000 O0O0O0O0O0O swb0OO0OD0OO
gboboo 1000000

O00: find() 000000 swp 00000000000 COO0O0DOCOO0O0 swhO0OODOODOOO
gboooooooobdby in0000obooobooobgb:
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>>> 'Py' in 'Python'

True

str.format (*args, **kwargs)
gooooboobobboodoogoooooobb bbb oo ogoo {}[]D[]D
0000000000000 0000000000000O000O00O000DO0O00oDUoOoOOoOoooOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
Joodooooooooooooo

>>> "The sum of 1 + 2 is " format (1+2)
'The sum of 1 + 2 is 3!

gobgoboobboobooboooboobboobo bbb obooobobo

00000000000 0DOO0OO Python3O00O0OO0OODOOODOOODOOODOOOODO ODODOOO
gboobooobobob sobobooboboboboobooooo

oo00oo26000.

str.index(subLshnTLend]])
find() 0000000 swb 00000000000 ValueError0O00O0OOOO

str.isalnum()
J0000o0ooooooooobOoObO00 1000000 b0bob0o0oO0o00000000oooooon
oooo

goooooooooooooOooOOOOOO0O000C0O

str.isalpha ()
Jd000o0o0o0oooooobobobOO00 1000000 obooboooo0b0o0o00o0oooooooon
ooo

§0000D0OoU00OOoO0U0DoOUOobooUooboooooo

str.isdigit ()
00000000000 000b0000oO0b00o0oO0b00o0b0b00o0oo0o0oa

goooOoOoooooOoOoODOOOOOOOO0OO0O0O0COO

str.islower ()
0000000000000 000O*“ 0000000000000 000000D0O0D 10000
dooooOoooooooooboooooon

gooooOoooooooOoODOOOOOOOO0OO0O00C0O

“ Q0000000000000 000000000000 “Lu” (Letter, uppercase (0 0 0))0 “LI” (Letter, lowercase (O O O ))0
"Lt (LetterO titlecase (0 0 0000 ) 0000000000000
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str

str.

str

str.

str.

str.

str

isspace ()
000000000 000o0o0000 100000 b000oo0bo0o00oooo0o0oO0oobooOoOoon
ooo

gooooooooooooooOooOoOOOOO0OO0O000O

istitle ()

go0oooOoooOooOoOooOoOoOoDoboOo0 l1oooogooo00obo0oooogooDooOooo
0000000000000 0oo0o00o0o0o0o0oo0oDo0oooooo0oooooooon
OOo0ooOoOoobooooboooo

§000000000000D000000000oo0oooon

.isupper ()

00000000000000000*“00000000000000000000000 10000
coooooobbooobooooboooooo

§io0o000ooOo0o0ooooooooooooooo

join (iterable)
00000 000000000000000000000000Oidterabled Unicode DO0000O0O
0000000000 Unicode 0OOOOOOOQOOOOOOOO UnicodeOOOOOODOOOOO
00000000 rypeError 000000000000 ODODO0OOOOOODOOOOOOOODOO
oooooo

ljust (width[,ﬁllchar])
OO0widdh DOD0OD0OO0OD0OO0ODODODOODOOOOOOOO0OOOO filchar (O0ODOO0OODOODOO
0)ODOOOOOO0OD0OOO widthOd len(s) OO00D0DO0O0O0OO0OOD0DOOODOOODOO

Oo0O0O0024000:00 fillcharOODO.

lower ()
0000000000000 0O0* 000000000000 000000DO0O0OOOn

§0 0000000000000 00ooOoD0ooOoO0o

.1lstrip( [chars] )

0000000000000 oUUoOo0oo0O00O0 charsOOODOOOOODOOOOOOOOOO
0000 chars0000000 NoneOOOOOOOOOOOOODOODO charsO0O0O0O0O0000O00OO
gobooboobboobooboooobooboooboo :

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

'example.com'

Ooo00O0 222000:00 charsOODOODODOODOO.

str.partition (sep)

0000 sep00000000OOO0ODO30000000000000O00O0ODOOOODOOOO
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str

str

str.

str.

str.

str

str.

coobobooobooooboooooooooooooooooooooooooooooooboOon
ooooboooobooooooocooobooooboooooo

oo00ooo2s5000.

.replace (old, new[, count])

00000000000000000 od000 rewDODODOOOODODOOOOOOOO count 00O
O0OO0OOCCOOOCOO0O0BB countO0O old00O0O00000OO

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

0000000 s[start:end] 0 swpO000000C00O0C0OOODOOOOOOOOOOOOOOO
000 start 000 end 000000000000 0D0O0O0D0O swb0 0000000000 -100
gooo

rindex(sub[, start[, end]])
rfind() 0000000 subO000000000O000O valueError0O0oOooOoaonO

rjust (width[,ﬁllchar])
width0OOOOOOOOODOODOOODOOOOOOOOOOOO filcherDODODODOOOD (WOOO
0000000)0000000 widthd len(s) DO000D0OO0D0ODOO0DOOODODOOOO

00000 24000:00 fillcharODODO.

rpartition (sep)

0000 sepO000000O0OOOOODO300000000O0O0O0OOOOODOOOODOOOO
00000000000 0oooo0ooo00ooo00ooo00oo0oooooo0oDooooDoooon
O000OOo0oO0oOoOoOoOoDooOoO0oooOoOobbooooo

oo00oo2s5000.

.rsplit ( [sep[, maxsplit] ] )

sep 00 0000000000000 O00DO0O0O0000000 maxspli 0000000000000
00 0000 maxsplit 0000 O000Osep 000000000COCOO00O0 NoneOOOOOOO
Ooo0o0ooO0ooDo0oDboO00ooO0o0oDOboooboO0oo0o0DOon rsp1it() 000O0O0DOODO
OO0 split()000000O0OOOO

ooooo24000.

rstrip ( [chars] )

000000000 0o0o0oo0oo0oooood charsODODOD0OD0OOOOOOOOOOOO
OO0 chars 0000000 NoneOOOOOOOOOOODOOUOO charsOOOOOOOOQOOOOO
Jooooooooooboobobboboboboooooon:

>>> ! spacious '.rstrip()
! spacious'
>>> 'mississippi'.rstrip('ipz')

'mississ’

Oo0O00Q0 222000:00 charsOOOODOOOOO.
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str.split ( [sep[, maxsplit] ] )

O000sep000000CO0O0O0O0O0DOOCOOOOCOO0O0O000000maxsplir0000000O0
00000 maxsplit 0000000 (QO0D0000000 maxsplit+1 0000000O)0 maxsplit
oooooooo -10000000o0oo0oo0oO0oo0ooOOoODOO(@Oooobooooooo)o

seplU0000000O00OO0ODDOOOO0DLbOODODOO0ObLDDbODOOO0ODbDbOOOLDbOOODbDDbDOO

oc@oo ', ,2'.split(¢',yg 1, ', '2'100000)IDO0O sepO0O0O00OOOODO
000 @O0 "1<>2<>3".split('<>"y Q0 ('1', '2', '3"]00000)OO0O0O0OOO
gboooooooboobobooo '"1oboooboo

sep0000000000O NoneOoDOobOODODOOOODODOOOOOOOOO :O0OO0OO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
goboobooboobbooboobbooboboobbo0obodb NoneODOODOODOO
(pooooooog

googr 12 3 '.split()no 'z, '2', '3'10000' 1 2 3 '.split(None, 1)
grrri, '2 3 "1000000

str.splitlines ( [keepends ] )

OoooooooOoooO0o0o0oooDooOoOob0oO00o0ooooO0Ob0 ooOoooo0oooO00000 universal
newlines 0000000000 DOkeepends 00 0000000000000 O0O0O0OC0OO0OOOOO
ooo

Python O "\r", "\n","\r\n" 0 8-bit00000000000000000

ooo:

>>> 'ab c\n\nde fg\rkl\r\n'.splitlines/()

['ab C', vv’ 'de fg', "k1']
>>> 'ab c\n\nde fg\rkl\r\n'.splitlines (True)
['ab c\n', '\n', 'de fg\r', 'kl\r\n']

split () DO00O0DO0OODOOOODO sep 00000 OO0ODOODODOOODOOODDOOD
gboooooobooboboboooon:

>>> "" splitlines ()
[]
>>> "One line\n".splitlines/()

['One line']

000000 split("\n'") 0OODODOODOOOOO:

>>> "' . split ('\n")
['']
>>> 'Two lines\n'.split('\n")

['"Two lines', '']

unicode.splitlines ( [keepends] )

str.splitlines () 00000000000 OCCOCOO000O000O0O0O UnicodeOOODODODO
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O0O08-bit000D0000000000000 universalnewlines 00000000000 O0O0O0DOO0O
ooooog

ad gad
\n oo
\r 0o
\r\n OO0 +00

\vor\x0b | 0000
\for\x0c | O0DODODO

x1c

\ ogoooooo
x1d

\ oooooon
xle

\ ooooooo
\x85 go«Cc1ooooo)
\u2028 oooo

\u2029 ooooo

00000 27000:\vO\f0000O00O0ODOOOOODOOOOO

str.startswith (preﬁx[, start[, end]])
OO00000000O prefix OO0ODO0OO TrueOOOODOOODOO FalseOOOOOO prefixd 00O
Joooooooo0oooooooooDboodoogdg start D00 D0D0OO0OOOOOOOODODOO
000000000 end 00000000 0OOOOOOOOOO

00000 25000:prefix 0000000000000 0O0O0O0ODO.

str.strip( [chars])
0000000000000 0000000000000000 charsDOO0O0OOODOOOOODOOO
O00000OD0 chars000000O0O NoneOOOODODOOOOODOOOOODODO charsOOOQOQOQOQ
Joooooooooooobobbbobbobobodddoooooooon .

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

'example'

00000 222000:00 charsO00O0OOOOOOO.

str.swapcase ()
gdoooooobooooodoooououooooooooboooooa

gioooOoOooooODoOoOoODOOOOOO0OO0O0OO0O0C0O

str.title()
J00d00o0o0oooooooobobobOOooOooO0o00000000000ooooooooooooobDon
Jddd0o0o0oooooooooooon

coboooboooooobOoOoo0oOooOoboboOobOOoOoOoOoOobOoOobOOoOoOOobOOoOobOboOoboobooDn
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coobobooobooooboooooooooooooooooooooooooooooooboOon
oooobooooooooooooooooooog:

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

coooooooooooobocooooooooog:

>>> 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 (),

s)

>>> titlecase("they're bill's friends.")

"They're Bill's Friends."

§00d00DoU0U0ooO0UDoDoUoUoooUUooooooo

str.translate (table[, deletechars] )

0000000000 0000D000D000 deletechars 000000000000 O0DOOOOOO
0000000 00oU0U0UoUbOwmbleDOD0ODO0O0O0OOOOOOODOOOOOOOOO 2560000
goboobooobd

gbooooooob0obobobobodnDOD stringdD0D0O000 maketrans () UO00OO0OO0O0O
O0O00O000000ooooooooooO00n wmbled 00 NoneOOOOOOOOOOOOOO
goooooog:

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

00000 26000:Nonel table000000OO0OOOOO

Unicode 0000000 O0ODO translate() 00000000000 deletechars 00000000
oo oobobobobobobobobbobboboboo0oooooog s o
00000000000 0000 Unicode O (ordinal) O O Unicode O O Unicode 0 0 0 0O O O None
gobodoobbooobboooobbbooo0bb o0 b o0 bboU0O0Un None O
gooooOoQoOoOoOoOOO0O00O0O0O000O00O0UUOOUOoOUUOoOoUOoOooOooOoOoOoOooQ
000 codecO codecsO0ODO000O0OOOODODOOODOOO (ODOO encodings.cpl251000
oooooono)

str.upper ()

0000000000000 00%00000000000000000000000000 s.
upper () .isupper () 00 sO0000000000DOO00O0ODOOOO0DOOOOO0OODOOO Unicode
00000y 0OO0O0000 Lt” (Letter, titlecase) D D0 00000 FalseOOODODOOO

gooooOooooooooODOOOOOOOOOO0O0O0C0O

str.z£ill (width)
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000000000000 0000widthDOOOO0O0OO0O0OO0O0D00OO0O0000O000O0O0 width
O len(s) DO0OO0O0OO0OOO0OOOOOODOOOODOOO

ooooo 222000.
000000000 UnicodeJ0000000000O0O00OO:

unicode.isnumeric ()
O00ob0ob00ob000o0o00oU0b0U0b0d True0ODOODODODODODLDO FalseOOOOooO
000000000 000900 00U0nnO UnicodkeJO0DOD0OOOOOODOOOOOODODOOOOO
OO (e.g. U+2155, VULGAR FRACTION ONE FIFTH)

unicode.isdecimal ()
100000000000 00000True000000C0O00OO0OCOO0OOFalsedd0OOOO 100
gooOoCoo0oooUuUoooooo o0 O0O0COOO0U0DODOOODOODOOOO (e.g U+0660,
ARABIC-INDIC DIGIT ZERO)

562 000000000 OO

000000 Unicode DOOD0OOOO0OO0OOOOO0DO:s000@OOCO)000000C0O0O0OOOG0OOO
000000000000 0000000000000 d format % values (format 0000000
Unicode 00 0000)00000 format 00 s 00000 values0 0000000000000 00OO
0000o0oo0o0000CO0000n sprintf() DO0O00DO0O0O formatO Unicode 000000000
00000 $s000000 Unicode 000000000000 0O00O00O00O UnicordeOOOOODOOO
oooo

format 0000000000000 000 values00000000000000000000O0ODOOO
00000000 vauesODOO0O0OOCOOO0O0O0O0O00O0O0OODOODOOOCCOOOOOO0OO0OOOODOODO
gobooooooooooooboooooon

gooboooooo 2000000000000 O0000OOoDO00ODOO0U0OO0ODODOOoODOOoDOOOn
goobooobobo:

l.opoooooooooo 's' 0
2. 00000(@OO00OD)Ooo0O0oDOo00DO00bOOOO (@O0 (somename))Od
3.00000@oooo)yoooooooooooooooo

4 JD0OO0O0OO0ODO@OOoOoO)O '»"(@UDO0OOO0)ODDOOOOOOO0ODOOOOOOO00 values O
goobooboobobooboobooobooboooboobboboboobbobDbooboo
gbooooooooboboboooo

5. 00(@oooo) . (@oo)ooooooooooooooo0n '« (@ooOooooD)oooo
0000000000 vaues0 000000 O0O0O0OCOOODOOOOOOOOOOOODOOOOO
OooooooooooooDo

S 0000000000000000000000000000000000000000000000000000 values 0 0
goooooooooo
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6. 000000 @OoOOO)O

7.0000

sO000000o00oooooooo@oooooooooooon),0ococooooooobooooooaon
ooooooboboooooobooobooboo 's'ogbobooooboooooooboooboboooooo ooboo
Oooobbooooooooooooooooooooooooooooon:

>>> print ' has quote types.' $ \
. {"language": "Python", "number": 2}
Python has 002 quote types.

goobod ~obobogoooooboobooobobO0b0 (+»DbOUobO0obOobOobDOobDobOoboobobooo
Oooooo)o

goobooboobooboboo:

o0 |00

O

T#! ooooo(@oooooooo)y oooo”0o0000d
'0’ oooboooooboooobooooooooooa

- ooo0oooOoooooooo (rorobOU0U0bOOOoOO 'orooobOoono)d
v (ooo)ooUdUoDoOO0U0DOU0U0O0oO0oU0OOo00OooOoODU0OoODOoDO0O(@@UUooDoDoDOoooDoOg
oooooo)o

T cooooooooo ('+'ooo0 '-nh)ooooocoooborooooobooobooboo)o

000000 (h, 1,000 L)yOOOOOODOOODOCOO PythonOOOOOODOOOOOCOOOO-000O
ubfd s1d0 sddbdobao

oooooooooog:
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O od O

'd' | 0O0O0oOg1oooo
i'|oooo1woooo

'o' | 0DDODO 800D (H
'w' | 0000 -'4' 000000 (7
'x' | 0000 1600 (0O0O)O )
'X' | 0000 1600 (0OO)d )
'e' | 00D0DDO0O0OO0OODO(@OO)O 3)
'E' | 00000000000 (@O0)O 3)
£l 1000000000 3)
Pl 1000000000 3)
'g' | 00000000000 400000000000000000000000000000 | (4)
00100000

'G' | 00000000000 -400000000000000000000000000000 | &)
00100000

'c' | 0D0DD0O0OD(MOOO0OD0O00DO0O00O00OD0O0000O0O00)O
r'| 000 (PythonODOODOOOD repr()000000) 5)
's'| 00O (Python 0O OODOOO str() 000000)0 (6)
' | 00000000000 000000000 '$' 000000

0o:

(hOooooooOoOooooooOooooooooDooOoOo ('oyoooooooDoOoooOoooood
gbooooooooboboboon

() 000000o0oooD: 00000 #0000000 1600000000 'ox'00O0 'ox' (OO
OO000O0O00DoOO0 'x'0 'x'o0o0O00ooD0)0oo00obo0oooOoOoooon

3 0000000 00D0oO00DoO00DO0000000o0oD0O0DoD00oDDOoUDoOOooooog
gooooo

00000000000 0D0D0o00oo0ooDoooooo 6000O

4 00oooOoO0OooOoooOoOooOoO0O0oOOooOoOOoOoO0O0OOOoOOoOOOOODOOoOOOBOOnODn
ooo

00000000000000000000000000000 6000

(5) sr 000 Python2.0000000000
0000000000O0o0ooooon

(6) 000000000000000 unicode000000000000000 unicodedOO0000O
00000000000000000

(7) PEP2370000000000
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PythonO0OOODOOODOOOOOODOOOOO $s00000O0O "\0'00000000OO0OOOODOODO
ooo

0000027000:0000 1e500000000 s£f000 sg0O00000000DOOOOODBDOO

goboobogbbooboobb stringU00 refd000oooooon

5.6.3 XRange [

xrange U0 000000 DO0OO0O0ODOOOO0OO0OO0OOODOOOODLOO0ODLODDOOO xrangeQooog
xrange 0000000 0DOO0OO0DOO0OO0ODOOO0DOODOOODOODOODOOOOODOODOODODn
gbobooboobobooobooboobbooboon

XRange 000 O0000O0O0O0O0O0O0O0DOOCOOOO0O0O0ODOOOOCOOOOOOO lIen(¢)OO0OOOO
ooooboooooo

564 000000 OOOOOOO

000000000 (bytearray)00000000000000O0O0O0O0O0O0O0O0O0OOOOOOOOOO
ooooooooooooobooOooooOooOooOoDbOOoOoO0oOo(@OoooooboOoOoOo)ooooooboOoo
gobooooooooooobooOoooooooooOoOoOoobOoOobOboOooboboOobOOoO0:-o0oOo0ooOOoOoDbOoOO
goooooooooooooooooooooooooooobOooobOoooOoboooooooooo@obo
xODoOOOOOOOOoOoooo)o

od OO OO

s[i] = x sO000i0x0000000

s[i:j] =t sO0i00, j0000000D00000DO0O00O0¢t00OO
ooooooog

del s[i:73] s[i:3] = []O00O0O0O0O

s[i:Jj:k] =t sli:j:kx]1 0000 «00000O0O0DO0DOO0O (1)

del s[i:Jj:k] doodd s[i:j:kx]j0oooobooOon

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

s.extend(t) OO0 s += t

tooooocoooo

s[len(s) :1len(s)]

3)

s *=n sO000000r0OO0O0O0O0OOOOOO an

s.count (x) s[i] == x000i000000O00OO

s.index(x[, 1[, J11) s[k] == x00 1 <= k < jJO000O0ODO kDO @
ooo

s.insert (i, x) s[i:i] = [x]1 00000 ®))

s.pop ([1])

x = s[i]; del s[i]; return xO0OO0O0O

(6)

s.remove (x)

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

“)

s.reverse ()

sOooooooooooooo

(7)

s.sort ([cmp[, keyl,

reverse]]])

sOooooooooocooooooo

(N@)O)10)
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oo:
(Hh(O0O0o0doDhOd0OO00doodooDodopoooooan
() 000oO PpythonD COOOOCOOUOUODOOCOOOODODOOOUOOODOOOOUOODODOOOOOOO

000000000 Python 14000000 Python200000000000DOO0OOODOOOO
god

G)x0000000O0O00oDoOOoOoooOooooog

4 x0sO00D0000000000 valueErrord00000D0O0O0OOOCCOOOOO0O0OOODOO
00000000 index() DOOO0OOOOOODOOOOOODOOODOOOOOOOODOOOO
coooboboooboooooboooooooOoOooOoO0obOooOooOooooOoobooOoOoOoOooObOoOoOobOboOoon
oooooooo

O0OO0OO0OC23000:000 index() 0000000000000 O0O0O0O0OOOOOOOOO

(5) insert () O0OO0OCOCOOOOOO0ODOOO0O0OO0O0O0O0OODODOOODOODOOOOOOODOOODODO
ooooooooooOoOoooOoOooDoboOo0ooOoUooOoOoOoO0OobDboOoOobDOoOooOooDooOooooo
gooon

oooobo23000:00000000000O000O0O0O0O0O0O0O0OO

(6) pop() DD OO0DOODODOODDOO {0000 -10000000000D00OO0O0OODOOODOOOO
gooon

(7 sort () 00O reverse () UO00O0ODOO0ODOOO0ODOOOOOOOODODOOOOOODOODODOO
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gobooboobbooboobboooboo

®) sort()OOOOCOOOOOOOOOOOOOOOODOOOOOOOOO

ecmp 020000 (OO0000)00DO0ODO0OD0OO0O0OOO0O0OO0DOOO0O0O OO0O0OOOO0OO 2
0oooooobboooboboobobooobooobobooob0o0oUob0o0oUOOn cmp=lambda
X,V cmp (x.lower (), y.lower()) UOUOOOOOO Nonedgdd

keyD 100000000DOOCODOOCOOO0OOOODOO0ODOOUODOOOOOUODODODOOOOUODOO
UO00: key=str.lowerJUOOUOODOOO None OO

reverse U UOU00O000True 00000000 DODOOO0O0O0O0O0O0OODODOOOOO0O0OO0O0OO
gooon

OO00D0 keyOODO reverse 00000000000 emp 000000000 0ODOOOODOOOO
OkeyOUOO reverse 000 0000000000000000 emp000000000000O0O
0000000000000 D000000000 ecmp 000 keyODODOOODODOODO functools.
cmp_to_key () 00O0O0OOO0OOO

OO0O0O0OC0 23000:None0 00000 ecmpOOO0ODOOODODODOOOOOOOOOCOCOOO.

00000 24000:key000 reverse 00 00000O0O.

5,6. 000000 — str, unicode, list, tuple, bytearray, buffer, xrange 59
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9 Python23 000 sort () D0OO0O0ODO0O0O0O0DOO0OOOOODOOOOOOOOOOOOOODOO
cobooooboooooooooooooooooOooobOOoobOO0U0bL —OO0OO0OOOOOOOobOOooon
oooboooooboooooooooooboOoooboobooooooooooooDboboOoooDooOoo

(10 DoooooooOOooOOOOOOOOOOOOOOOOOOOOOOOOCOOOOCODOODODOOOOBO
O00oO0O0O0OPython230 00000 COODODOOOOO0OO0OOOOOOOOOOODOOOOOOO
Co0o0o0ooobOOoOo0oboo0oOoboOo0oOoO0oOboO000On0O valueError0oooog

(1 O n0O0OD00O00 _index__ () D0O0O0ODO0ODODOODOOOD0OO0O pO00O0D0O0OO0O0OO0OOOOCOOOO
0000000000000 00000000000000; 000000000000 00O0OO0OO0
0000000 s « nO00O0O0 OO0D00O0O0O — sty unicode, list, tuple, bytearray, buffer, xrange 0 O
ooooooooo

5.7 setU 0000 — set, frozenset

set 000000000000 O0000O0 hashable(OOOO0O0O0O0)00000000D0O0ODOOOOOOO
goboooooboooooOoooOooOoDOobDOoOoOoOoDObOOoOoOoDOoDOOoOoODOoDOObOOoOonoOoon
j00000Oo0oo0oO0Oo0d0O0(@UOO00DOO00ODO0ODO0O0ODO0O0ODO dict, list, tuple,
000000000 collectionsO0O00O0000)

oooog24000.

00000000000 00000 x in set, len(set), for x in set 000000 0OOOOOO
0000000000000 0o0oO0o00o0b000o0ooOo0oo0oo0oD0o0ooOobOoOooO0o0O0ooOoOoOooOooDoOo
goo0dd0d0d00oo0oooooooooobobobobooOoooo0oo00o0Ooa

set 000 frozenset OOOO020000000000000000 set00000000Oadd() O
remove () 00000000 DOOO0OO0O0ODOOOOODOOOOODOOOOODODOOOOODODODDOODOD
gbooobodobobooboooboboboobobobobbobaDb frozenset 0o ooooOooOoOoO
gooobodobooooboobooboooobooboooboobobobobbobooboobobOooboo
goono

Python 270000000 set(frozenset 000 0)00 set 00 0000000000000 O000O0OOO
0000000000000 0O0OD0DO0O0OD0OO0: {'jack', 'sjoerd'}.

goboooboooobooooooooooogn:

class set([iterable])

class frozenset ([itemble] )
iterable 00000000000 OD0O set 0000 frozenset OOOOODOODOOOOO OOO
000 000000 0o0oo000000oooO0U0000D0D0ooOooOU00D0Do0ooOoOoOUU0DoUOooo
frozenset 000 0000000000000 Odterable 0000 000000000O00OOOOO
googd

set 000 frozenset OOOOOOOOOOOOOODOOOODO:

len(s)
ddsOdO0o0Oo (sooo)oooooa
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X in s

xOsOOO0OO0OO0OoOoOOoOO0OOOO0DOn

X not in s
xO0sOODOOO0O0DO0O0O0OO0O0DOO0OO0O0OOO0

isdisjoint (other)
000 other 00 0OD0ODOO0OO0O0OODODOO0ODOTrue0000000ODODOO0OODOOODODOOO
00000000000 (disjoint) 000000

gopoog2e6000.

issubset (other)
set <= other
set0 000000 other 0000000 OOOOO

set < other
set 0 other 00000000000 0O0DO0DOOO0DOO0O set <= other and set !=
other OO OOOO

issuperset (other)
set >= other
other 0D O0O0OO0 set0 000D OOODODOO

set > other
set 0 other OO0 DDODDOD0DDDDO0OO0OO0O0O00OOOO0OODO set >= other and set !=
other OO OOOO

union (*others)
set | other | ...
setD 000 other 00 00OODODODOOOOODODOODOOO

00000 z26000:00000000000000O0O0O0O0O0ODOOOOODOOO

intersection (*others)
set & other &
set0 000 other0OOO0OO0OD0OO0OO0ODODOOOOOOODODOOO

goboogo26000:000000000000DOOO00DODOODOOODODOOO

difference (*others)
set - other -
set0 00000000000 otherDO00OO00OO0O0O0OO0OO0OO0ODOODOODODOOOOOO

gobooOo26000:000000000000DDOO00ODDOUODOOODODOOOT

symmetric_difference (other)

~

other
setd other 000000000000 O00DOOODOOOODOOOODOOODOO

set

5.7.

set0 0000 — set, frozenset 61
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copy ()
sO00000000000000000000b

o 0O oo 0O o o oo oo union (), intersection(), difference(),
symmetric_.difference (), issubset (), issuperset () 0O O0O0OQOOOOOOOO
0000000000000 o0o00o0ooDoooDo0ooDoo0oDUoooDooDoooDooaO
OD0D0OD0OOODOset('abce') & 'chs' ODOOO0OODOOODODOOODOODOODODOODOO
set ('abc') .intersection('cbs') ODOOOOOO

set 0 frozenset 0OOO0OOO0O0O0OO0O0OO0COOCOCOOCOOCOCOOOOOCOOOOOOO
gooooooooooooOooo@oooooooooooO0)oooooooooooooOoo
ooooooooooooooOooooboOooooOo@ooOoboOoooDboboOooO)ooooooon
ooooooooooooooooooooooooooooooooooooOooooooono (oo
ooooooooooo)oooooooooOoOoOoOoOoOoOoOoOooOoOoooooooooon

set DOOOO0OO0O0O frozensetOQOUODUOOOOOOOOODOOOODODOOOOOOOOoGOOQ
set ('abc') == frozenset ('abc') 0O set('abc') in set ([frozenset ('abc')])

O TruedOO0OOOO

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
coobOobooobooobobobocooboobocOoobooOooooooOoDOOoOo0oDOO0O0 000 O False
O0000: a<b,a==b, 000 a>p 000000 setd __cmp__() O0DO0OO0O00OO0O00O0OO

goboboobobbooobboobbboobobboobbboobDbO 1istesort () ODOOO
goboobogoo

0000000000 00D0O0O000ODO0000O (hashableyDO0DOOOODOOOOO

set 0000000 frozensetJOOOOOODDOOOOOOOOOOODOODODOOOOOOOO
OO0oO000d: frozenset ('ab') | set ('be') O frozenset QOO0 oooooono

OO0000000000 set000000000 frozensetdO0OoOoooooooooooOoOO
ooooogo:

update ( *others)
set |= other | ...
D000 otherODODOOO0ODOOO set0O0O0O0OOO

goboo26000:000000000000D0D000DODOUODDOOOODOOO

intersection_update ( *others)
set &= other &
OO0set000O0 otherOOO0OO0O0OO0OO0DOO0ODOO set00O00O0O0O0O

0oDooo26000:00000000000000000D000DOOO0O0ODOOO

difference_update (*others)
set -= other | ...
other 0000000000 DOOOsset0O0ODOOOO

0oDooo26000:00000000000000000D000D0O0000O0O0O0O
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symmetric_ difference_update (other)
set "= other
0000000000000 000000000000 setD00OOOO

add (elem)
OO0 elemO set00D0ODOOO

remove (elem)
OO0 elemO set00000000Oelemd set0 000000000 KeyErrorOOOOOODO

discard (elem)
O0elemO set0000000D0OO0OO000O0OO0OO

pop ()
0000000000000 0 set000000O0O0Oset0 000000 KeyErrordonogd
ooo

clear ()
set0 0000000000000

00000000000 update(), intersection_update (), difference_update (), 00
O symmetric.difference_update () 0000000 0OOO0OOCODOODO0OOOOOODOOOOO

__contains__(), remove (),discard () D000000 elemOO0O0O0OO0OOO0OO0OO0ODODOODOOO
0000000000000 frozensetOOOOOOOOODODOOO elemO000O00O0O frozenset
ooogoooo

goe:

0000 set00000 setsOO00000000O0setO0OOO

58 000000 —dict

00000 (mapping) 0000000000000 (hashabley D000 O0O000000000000000
000000O000000000000000000000000000000 (dictionaryy 00000 (O
000000000000000 list, set, 000 tuple00000 collections00000000
oooo)

00000000 0000000000000 (hashableyD0O0000000DO0O00ODOOO0OO0O0O0OOO
ooooo@ooooooooooooooooOoooooo)bo0oooooOooOoooooboooooaon
goooooooooooooooooooooOooOo:.0co00ooooooo@oo101.00000)0O0
ooooooooooooooooooooOooooOoo(@OooooOoOoooooDooOOoboboOoOoooooon
000000000000 000000000o00o0o0oo0o00oo0o0o00000)

000 key: valuelOODOOO0OODOODDOOOOOODOODOOOODOOOOOOODOOOO:{'jack':
4098, 'sjoerd': 4127} 0000 {4098: 'jack', 4127: ‘'sjoerd'} 000000 dict
goodddoooooooooo

class dict (**kwarg)

58. 0000O00O —dict 63
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class dict (mapping, **kwarg)

class dict (iterable, **kwarg)

gobooooboooobobooobbooobbooobbooobbooobbDoobLb oo
oogd

goobooboobbooboobboooboobboooboobboboboobbobobooboo
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
000000000 00000000 iterable00000000000000O0OOiterable00 00
00000000000 2000000000000000000000000000O000O0O0O0
0000o00o0Ooo00oDOOo0oooO00ooOoOoOoo0o02000000DOoO0OOOO0OoDOoOODOOOn
000000000 2000000000000000000000000000000000O00O0O
oogd

cooboboooboooobooooooooooooboooooooooooooooooooboOoon
coobobooooboooooooooobooooboooOoooOoOoOoOOoOoOobOboOoOobooOoOoOoooOoo

000000o0o0ooood {"one": 1, "two": 2, "three": 3}00000000000:

>>> a = dict (one=1, two=2, three=3)

>>> b = {'one': 1, 'two': 2, 'three': 3}

>>> ¢ = dict(zip(['one', 'two', 'three'l, [1, 2, 31))
>>> d = dict([('two', 2), ('one', 1), ('three', 3)1)
>>> e = dict ({'three': 3, 'one': 1, 'two': 2})

>>> g == p == c == d == e

True

000000000000 00000oDoO00000000o000 PythonOOOOODOODODOOOO
gbooboooooooobogboboboboooooooboboooboobobob

ooooo22000.
oooOobo23000:00000000000000O0O0O0O0O0O0O0O0O0O0OOODOOO0O

00000000000000000 (0000000000000000000000000000
oooo):

len (d)
0040000000000

d[key]
dO00O0O keyOOOODODOODOOODOO keyOOOODOODODO KeyError0OOOOOO

000000000 _missing_() 000000000000 Oky0000O0000O0Od[key]
000000000000 keyOODODODOUODOODODOODOODOODOO dikeylOOOooOoOO
gogbodgbOdb _missing__(key) DO0UOO0OOO0ODOODOOODOODOOODOODOOODOO
go0ooboo0oobo0oobooobO00booO0o0oDbO0odg .missing-() OOOOODOOODO
_missing_ () 000OO0O0OO0O0O0OOOO KeyErrorJO0OOOO0OO _missing__() OO
gooboboboooooboobooboboboooooooon:
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>>> class Counter (dict):
def _ missing__ (self, key):
return 0
>>> ¢ = Counter ()

>>> c['red']

>>> c['red'] += 1

>>> c['red']

gobOoobOoDbO0O0 collections.CounterJO0000000000000O00 _missing_-
O :class:collections.defaultdict 0 00000000

0opoog25000:000000000 _missing._00000000O0O0OODOO0OOOO

d[key] = value
dlkey] Ovalue0OOOOOO

del d[key]
d00 dlkey] 00000000000 keyDOOODOOODODOO KeyError 0000000

key in d
dO000 keyOOODODOOO TrueOOOOOODOODODO FalseODOODODOO

oooog22000.

key not in d
not key in dO0O0OOO0O

ooooo22000.

iter (d)
0000000000000 DOO0O0000D0D00 iterkeys () OOOOOODOOODOOO

clear ()
goooo0oooooooooao

copy ()
Oooo0obo0oooooooon

fromkeys(seq[, value])
seq 000000000 vaelwe0OOODOO0OOOODOOOOODOOOO

fromkeys () D000 O00O00O0O0OOOODODOODOOO valueOODODOODODODO NoneOOO
gopooo230040d.

get (key[, default])
keyUOODOOODO keyOUOOOODOOODODOUOUOO0OO defaulr DO0DO00O0O defaulr 000000
0000000000000 NoneODOOOODODODDODDODODODODOODODOO KeyErrorddgdgd
oooooooooo

58. 0000O00O —dict 65
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has_key (key)
000 keyOODODDOOOOOODODOOO key in dO00DOO00OO0DOOOOQO has_key() OO
gooooono

items ()
goooood (key, value) D000 O0O0O0O0OoOooOooogd

0000oo0ooo0ooo000oO0ooOoOO00O0000oo0ooOO0O00O000 PythonOOOOO0O0OOO
gobooooooooobooooboooooogoo

items (), keys (), values (), iteritems (), iterkeys () QU0 itervalues () OO
0000000000000 ooo0o00ooooooooo0oooogg (value, key)
000 zip() OOODOODOOOOOODODO: pairs = zip(d.values (), d.keys())
0 iterkeys () O itervalues () OO00OO0O0: pairs = zip(d.itervalues (), d.
iterkeys()) DO OOO0ODDODDOO0OOOOOODODODODDODOOOO pairs = [(v, k) for
(k, v) in d.iteritems ()] 0O0OO0O0OOOO0O0O

iteritems ()

odb (key, value) DO0O0ODO0OD0OODODOO dict.items () U0D0O0O0O0DOOODOO

iteritems () 0000000000 0OO0OO0O0O0OOO0O0O RuntimeError00000000O
good0dd0o0ooooooooooooooboon

oooooz22000.

iterkeys ()
00000000000000000 dict.items () 0000000000

iterkeys () UUODO0OO0OD0O0O0OO0O0OOOOO0ODOO0OO RuntimeError000000OQgO
gopboooboooooooooobooooooo

ooooo22000.

itervalues ()

oobo0oboooo0o0o000n dict.items () 0000000000

itervalues () 0000000000 O0O0O0O0O0O0O0O0O0 RuntimeErrord000QonOng
gooboboboboooooobooboboboobo

oooog22000.

keys ()
gooddddddooooogoogn dictoitems () 0000 O0QOQoog

pop(key[, default])
key DODODODODOODOO0DOO0O0ODOO0OOODOOOO0OO0O0OOOO defaulr 000000
default 0000000 keyOODOOODOOOOODO KeyError0oooooQ

ooooo23000d.

popitem ()
000 (key, value) DO0OO0OODOODODOOOO
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booooooooodooooodooooodn popitem() OOOO0OO0O0O0O0OO0O0OCOO
00b00o00b0O0o00ob00000n popitem() 000000 KeyErrorOQOOOOOO

setdefault (key[, default])
O00 keyDOODOODOODOOODOOOOODO0OOODOO0OO0O0OO0O0O0OOO default 000 key O
0000 defaulr 000000 defaulr 000 O00OD0O0O NoneOOO

update([m‘her])
000000 other 0000000000 00O0O00O0O0ODO0O0OOO0OOOODOOOONO None
ooo

update () JO0O00ODO0O0ODOOOOOOOOO/ODOOOO0OOOO (OOOOODODOOOO?2
gopbooOo)ooboOoOoooOoOoooOooooU0ooboooboOOoDoooooOoo/moog
gboobobobO0: d.update (red=1, blue=2)U

ooooo0O24000:000000000000000O0O0O0COOOOODOOOOOOOOO
goboooooooboooo

values ()
0000000000 000O00000 dict.items()O00000O0O0OO0O

viewitems ()
0000000 ((key, value) DO0)O00ODOO0DOODOOODOOOODOOOOOOOO
oooo0ooboOoooooaooo

oooog27000.

viewkeys ()
goboooooooooooobOo0ooooOoOooooOooDOo0oobooOoOoooooOoooD

oooog27000.

viewvalues ()

gogboogoobooboobobooboobbooboobboboobuooboboooboon
gopoo27000.

goboon (key, value) DOODODOOODOOOOOOODOO

581 000000000 OO

dict.viewkeys (), dict.viewvalues (), dict.viewitems () 00000000 0OODOODOOO0O
000000000 ob000ob0o0oooooobo0oooboooobo0ooooooObO0ooOoooooDobDo
Oo0oo0oooooon

0000000000000 0000000o0o00yield0000O0O0O0O0O0OOOOODOODODOODO:

len(dictview)

cooooooobooooo
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iter (dictview)
00000000000 ((key, value) DODODODODDODODDDO)ODOOOOOOOOO0OOO
oono

O000O0C0C00DbDO0O0O0CO0O0D0O0O00DO0OO0OOO0ODOOODOCOOO PythonOOODO
000000000000 D000D0D0D0D0000D0000D0D0000oD0ooDooooooDoOon
OO00obOO0DOoO0O0oOC0OOoOO0DOOO0OObDODODOC0ODODOODODOOODOD (value,
key) OO0 zip() OODOODOOO: pairs = zip(d.values (), d.keys()) OODOOOOO
0dodoododdd pairs = [(v, k) for (k, v) in d.items ()] 000

gogobbbbobooooobobbbiboooooobobibl RuntimeError DO OOOO0ODOOOOO
gbooooooboobobobooooooo

X in dictview
x00000000O00DO0DO00O000@OuOobO0 xO (key, value) DOOOOOOODODO)
goodoo tTruedddoogog

gobooooboooobooooOooOoocOooOOo0oOobOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbboOoOon
00000 (key, value) O00O000O00O0O0O0OOCOODOOODODOOOOOOODOOODOOOO@O
ooooooooooooooooooooOooooboOoooooooOoOoboboOooOooO)oboooooooon
000000000000 (Potherr 00O0O000O0000O00O0O):

dictview & other
00000000000 00o0bo00o0o00o0oo0o0o0ooo0booOoooDo

dictview | other
gobbooboobbobobooboobbooboobbooboob

dictview - other
0000000000000 000004 (dictviewdODDOO other DO O0OO0OOD0DOOOO)OODOOO
ogoooooooao

dictview = other
000000000000 000000 (dictviewD other 000000000 O0DOD0OOODOOODOO
doo0O0)yoooooooooooooa

gobooooooon:

>>> dishes = {'eggs': 2, 'sausage': 1, 'bacon': 1, 'spam': 500}
>>> keys = dishes.viewkeys ()
>>> values = dishes.viewvalues ()

>>> # iteration

>>> n = 0

>>> for val in values:
n += val

>>> print (n)

504

>>> # keys and values are iterated over in the same order

(Jooooooo)
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(O0ooooooooao)

>>> list (keys)

['eggs', 'bacon', 'sausage', 'spam']
>>> list (values)

[2, 1, 1, 500]

>>> # view objects are dynamic and reflect dict changes
>>> del dishes|['eggs']

>>> del dishes|['sausage']

>>> list (keys)

["spam', 'bacon']

>>> # set operations
>>> keys & {'eggs', 'bacon', 'salad'}

{'bacon'}

59 000000000 d

00000000000 CO stdioOO0OO0O0O0O0O0DDOOOOO0O0OOOOOOOO00D open() 00O
gbobobobobobooooobobobuid os.popen() O os. fdopen (), 000000000
00 makefile() DOOOO0OO0O0O0OO0O0O0OOOO0OOOCOOOCOOOOCOOOOOOOOOOOODOCOOOO
00 tempfileO0O000O00O0O0O0O0OOOOOOOOOODOOOOOOOOOOOOOOOOODOOO
00 shuti1 00000000000

goooooorooooooooooooooD roerror0000D00O0O0O0OOOOOOOO seek()
gobodooobooooboooooooooboooobooooooooooooooooooooobooOoon
goboooboooobooooooOoooooOooOoobOboOoOooboboOooobooo

gobooooooooooooon:

file.close()
goo0ooUooUooUoooUooUoOoUOoUoOoUOoU0OOUOOUOU0OOU0DOoUOOUOoUOOoUOOOUOOO
0000000000000 0DO000DO0OC0O0O0DOU0OO0DO0O0g valueError00dooonO
close () DO00D0O0O0OO0DOOOODODOOOODO

Python2500 withOOOOOOOOOOOOOODOOODOOODOODOOODOOOOOOOOOO
00000 f0withOOOOOOOOOOOOOOOOOOO

from _ future_ import with_statement # This isn't required in Python 2.6

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

print line,

OooO0OoOoOoOo PythonOO 0000000000000 O0O0O0O0O0O0OOOOOOOOOO

f = open("hello.txt")
try:

[Jooooooo)
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(Cooooooooo)

for line in f:
print line,
finally:

f.close()

OO0: 000 PythonO 00000700 withODOODODOOODOOOOODDODOODOOODOOOOO
gooooboooboboboobobooobooboboobooboboobDboboboooboobo
00000000000 000 contextlibOOO contextlib.closing () O0OO0OOOOO
gooon

file.

flush()
stdiol fflush() U0OO0OO0ODOOOOOOOOODODODODOOOOOOOODODODOOOOOOOO
gbooooooooboboboon

ob: flush()OOOOOOOOOODOODODODODODODODODODODODODODO
ubooooo fiush(¢)OOO os.fsync()ODOOOO0OOOO

file.

fileno ()

00oO00o0OO0oOoUooUooOoooooUoUooOo roooUoUOoUOOoOoDOoDODOOUOOO OO
oooDoO0o”@O 00000000 D)00000D0D0O0O0ODODDODO0O0O00D00O fent1 0DODOOOO
os.read () 0000000DOOOODOODODOODODO0O0O0O0O0OOOOOOOODODOOODOODODOOO
ooo

Oo0:. oooobooooooboooooooooOooooboOoOooobooooooOooOoOobooOooOoobObOoon
ooooooooo o

file.

isatty ()
0000wy (IDOOCO)ODOOOODOOOCODOOO TrueOOODOODODODOO False
oooooo

go:. boobooooboobooboboobooboobbooboobboobobobooboo
gboooooobooboo o

file.

next ()

000000000000 0000DDO0DO00O0O0OoOOOooOO iter(f) O (fOOUODOODOOO
O0)f000000 fordOO (ODDOO for line in f: print line.strip())0000
OO0D000O00O0C0ODO0O000DDO0DO next()ODOOODOOOODODOODOOOOOOOO
0000000000000 0oooDooooo0ooooooooooooooooon EOFOO0Od
0000 StopIteration00000O0 (DOD0OCOCOOUOUOOODOOOOUUODODODOOOOOOO
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oooo0)ooooooDooOboO0oO0o0n forooo@OOUOOOOOOOO0)OOO0OOODOODOOO
0000 next()OOO0O0ODOOO0OO0OOOCOCODOOOOODOOODOOODOOOOOOOODOOOCOOO
000 (readline () 000O0)00000000000 next() 000000000 ODOODOOO
000000000 seek()OOOO0OO0ODOOOOOOOODOOOOOOOOOOODOOOOO
oooo

ooooo23000.

file.read([size])

O00 size0000000000000000O (size00000OCOOOOEOCFOOOOOOOOOO
O00D0000000)0 siZe00000000O0O0QCODOO0OO EOFOOOOODOODOOOOO
0000000000000 00o0oo0O000000o0oo0o0O000000O0OoDO0O00 EOFOO
goo0doo0ooO0d0ooU0oO0U0DOO00oo(@UOoODOo0ooU0OoUODOo0OOU0OO0 ECFOoOoOoogo
0000000000000000D000000)000000000 size0000000O0O00OO
O00000000000000 COD fread() 0 10000000O0O0OCOOOOODOCOOO
0000000000000 00D0ooDOb size0000000ODODO0OOODODOODDODOODOODOODO
O000000O0000o000ooooo0ooooooo

O0O: OO0O0O0O0O0ODOO0O0DO COU fread() ODOOODDOOODOOO EOFOODOOOO
goboobogbbooboobooobooboooboobboboboobo

file.readline ([size])
o0o00o0oooooo0o0o0o0ooooOo0o0o0oooooOO00000oDoO (ooooooBDooo
000000000000000000000000)0*sizZe000000000000000OOOO
(000000000 0)O000D00O000000O000DD0O000000 sized0 00O0OOOOOO
ogoooooooooooobO EoFoOoboooooboOoOoo

O0O: Cstdio O fgets() 000OOO0ODOOOODO ('\0")ODOOODOODOODODOODOOOO
oooooooooog

file.readlines ([sizehint] )
readline () 000000000000 O0OO0 EOFOOOOUOOOOODOOOODOOOOOO
00000 sizehimOO0ODO0ODOO0OO EOFOOODOOOODOOOOOOOODOOOO sizehint O
00000000 @ooUoooooooUooOoUooO)00ooOOo0ooDOoOoUoOoOoUooo
000000000000 00D0O0000 sizehimOOO00O0OO0OOOOOODOOOODOOOOOOO
ooooooooooo

file.xreadlines ()
0000000 iter(f) OODDOODOODODOODO

oooooz21000.

* Q00000000000 000000 EOF0000000000000000000000000000000000000
ooooooooOo(@ooboooOoo)O(@boOoooOOooOOooOOOOO0OOO0OOOOOOOOOOOOOOOOOOOOOOOO
oooo)oooooooooooo
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00000 230000:0000 for line in fileOOOOOOOOO

file.seek (Oﬁ‘set[, whence] )

Cstdiol fseek() 000000000000 0OO0OOOOOOOOO whenceQOODOOODOO
0000000 os.SEEKSETOOOO 0(OODOOOO)D0O;00000000O0 os.SEEK_.CURO
OO0 1(C00000oooooO00dddseek00)000 os.SEEKEENDOODOO 2(@OO0OO
00000000 seek00)00000000O0ODOOO

0000 f.seek (2, o0s.SEEK.CUR) OO0 2000000 f£.seek (-3, os.SEEK_.END) OO
000 30000000000

O000DO0000D @dDbh0O 'a'000 'a+")OOOOODOODOODODODODODODOODOO seek ()
oooobOo0ooO0oOoO0bOO0OoOoOoOoO0bDOoO0OOoUOobDOoObOOoOOoDbDOoOooOoOgDOoO (ranyygoo
000000000000 00000000000O00000000000000 (ra+y)yooooo
Oo000O0oO00O0oO00OOo0O0bOOo0o0ooOoOoOooOoOO ('p'O00)00Db0O0O0 te11 ()OO
gobooboobboobooboboooboobboobobooboboobobooboboobbooboo

Oo0oOOOOOOoOOOoOOOOOseekOOOOOOOOOOOOOOODODOOO

O000o0o26000:00000000000000000DO000O0O0O0OOOO

file.tell()

CO stdio O ftell () 000000 DOOOODOOODODOOODO

O0O: WindowsOODO(fgets () D00)UnixOOOOOOOOODOODODOOOOODO tel1()0O0O
coooooooO0oO0ooOoO00ooOoOoOoOoOoUOobDoO00oDoOOoOoOoOoDOoOO0 ('rb)yoooooo
goobgoooo

file.truncate ( [size] )

O0O0o0o0o0oo0oO0oo00000O000000DO0 sizeb0000O0O0O0OCOOO(@OO)0O00OOO
goooooooooboobobobobooogoooooooboboobobbbbbbboboobooooogo
goooboooboobooboooboobooboboobobooboooboobboOoobooDboo
gobooobobooobbooobobooobbooobb:-0o00obbooobbooobboo
goobooboobobooboobbooobooboooboobboboboobbobDbooboo
0000000000000 00OU0OU0O0U: Windows, 000 Unix OO

file.write (str)

gboboooooboobobobobooboooobDobobobOobooooonbDOoDOg f1ush() oo
close()UbobooboOoOoOoOobOOobOO0bO0ObOObLOOOODOODODLOODODODLOOO

file.writelines (sequence)

0000000000000 00000000000000000000000000000000
000000000000000000000000000000000000O00OOOOOOOO
(000000 readlines() 0000000000000;writelines() 0000000000
0oooo)

gobbooboobbobbuoobbo0bboobU00obbOonDb readiine() 0gboooboobO
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U readline () 00000D00D00DO0OOOOOOOODOODO

ggboooobooboboobooboobbooboobbooboobobooboobbooboboobo
gooobobobobooooooboooobobobobobobooobooooboboboboboo

file.closed
J000d00d0ooDoDoboOO0OO0000000000000D0DOO0O0DO00O0000000000;, c1ose()
ddd0d0o0oooooooooooobobobooOooobooOoo00000000000o0ooooOooaOoa

file.encoding
0000000000000 0000DO0O0O00OD Unicode0OOOOODOOOOODOOODOD
Unicode 0000000000000 00O0O0O00O0DO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
coooooodoOooOoOooOooDOoOoDoOoDbDoOUObDOoObObDObOoOoooOoo (Dbogboooo
0000000000o000oDo0o0oo00ooDoDO00)0000oDo0ooooDooooogooon
OO0000O0oO00oDOOoO00OOOoO0OoDOOoO00bOO0OODDOOO0DbOO NonedODOOOODOODO
0000000 UnicodeOOOODOOOOODOOOODOOOODOOODODOOODOOOOODOOOO

ooooo23000.

file.errors

O000000000000000 UnicodeDOOOOOOOOO
ooooo2e6000.

file.mode
00000 /o0ooooo0oooooonoooOdn open() O0OO0O00OO0O0O0OO0OOOO mode
gdoooCoOQOO0O0O0OCOC00O00O0C0U00UUULOULUU0UOD0UOODUOODOOODOOOoOoOg
googd

file.name
Jo00ooooooogg open () DODODODDODDODODODODODODOOO0O0O0OO0O0O0OOOOOUOOOO
coooooooooOoOooooooobpoO0OooOooOoOoDOod <...>bb0oboooooboOooo
Jgodoooooooobooboboboboboobbbodddoooooooooo

file.newlines
Python O universal newlines 0 (000 00000)00000000C0O00ODOOCOOOOO0ODOOOO
0000000000000 universalnewlines 0 000000000 0O0OCOO0OO0O0OOOOOOOO
00000000000 O0ooooooO "\r',"\n',"\r\n',None (OOOOOODOOOOOOO
000000 O)H)oooooDooooooo0oooo0oooooooooooooooooooooon
00000000000 universalnewlines 1 000000000000 COOO00OOOOOOOOOO
None OO QO OO

file.softspace
print 000000 0O0O0O0ODO0OO0ODO0ODO0D0ODO0O0O0O0O0O0D0OO0O0O0O0O0ODODDOD0ODO0OOn
Oo0oO0oO0oOoOoOOoOoOoOO0ODOOOOODOODDODODOODOOODOOODOOOOO softspace
0000000000000 O0ooO00ooO0d0oo0ooooooooOoooOooogg pythono OO
dooo0ooooooooo0oUUUoopoooooO0 (obooooUoUUoUoooDoooooOooo
0000000000000 0);CO00D000D00D0OD0O0OD0O0 softspaceOnOO
dooooooogo
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O0: O0000 print 000000000000 00O000D00O0 print000000O0O0C0OO
oooooooooooooDo

510 DOO0OOoOoOoOd

oooog27000.

memoryview OO0OO0OO0OO00OPythonOOOOOOOOOOOOOOODOOOCOOOOODODOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooog

class memoryview (0bj)

obj00000 memoryview OO0O0OD0OO0O opj0000D0O0O0DOCOOOOOOOODOOODOO
gboboooooboobobobobobooobooboobobuobobob strd bytearray OO
OO0000(@OO00 unicodedDOOOO0)O

memoryview 00 00 000000000000 000O0O00O0O opj000000O0OOOOOO
0b0000o0ooooobOobO0bO0ob0obno0n str0 bytearray 000000000 OOODO0O
goboobogbbooboobbooboobbooboobon

len(view) OO0OOOO0OODOviewOOOOOOOODOOOO itemsizeOOODOOOOOOOO
oooooooooog

memoryview DODOO0OO0OO0OOO0OOO0OOOOOOO0OOOOO0OOOOO0OO0OO0OOO0OO0O0O0OO
b0 str0gb0goboobobobobobooboobobobobobobooooog:

>>> v = memoryview ('abcefg')
>>> v[1]

lbl

>>> v[-1]

lgl

>>> v[1l:4]

<memory at 0x77ab28>

>>> v[l:4].tobytes()

'bce'!

cooooooobooooobooOooooOoOoOoOoOboO0O0OObOcOOobOOoOoOobOOOOoOOOOODOboOOn
ooooooon:

>>> data = bytearray('abcefg')
>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = 'z'

>>> data

bytearray (b'zbcefg')

(oooooon)
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(Cooooooooo)

>>> v[1l:4] = '123"

>>> data

bytearray (b'z123fg"')

>>> v[2] = 'spam'

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

ValueError: cannot modify size of memoryview object

O0000O0o0oOooOoOoooOoUoooOoUoooooooooo
memoryview 00 2000000000000

tobytes ()
oopbooooooOoooo0oobD @WDbo scrooobbo0on0)ooooogn:

>>> m = memoryview ("abc")
>>> m.tobytes ()

'abc!

tolist ()
goodo0oooooooooooooooboono:

>>> memoryview ("abc") .tolist ()
[97, 98, 99]

cooooooooooooooooo:

format
000000 DOOO0bOO000o00D0(struct0000O0DOOODOOOO)O0DODOODOODOOO
0000000000 'proo0ooooboboooooo

itemsize
0000000000000 0o0o0ooooon

shape
goobobOoNODODODOOobUoDbobUo naimOOooooonooD

ndim
Oo00o0oo0o0ooObo0oOooboo0ooooOooooao

strides
0000000000000 000O0b0o0oO0bo0oo0oobO00o0oobo0ooOob00o0oO0boOoOoon
ndimO0O000000000O0

readonly
oobooooooooooooboooo
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511 0000 oooooood

oooog2s5000d.

PythonO with OO OOOOOOOOO0O0ODOOOCOOO0O0OOOOCOOOO0OOOCOOOOOOOOOCOOO
gopboooooooooooooboooooboo0ooboooooooooboooooOooooDOoDOooDbboOooon
gobooooboooobooooooOoOoOoOOoOoobooOoooo:

0000000000000 (context management protocol) 0000000000 ODOODODOODOODOO
00000000000000000000000000000:

contextmanager.__enter__()
gobooooooooboboboboboooboobooboobobooboboboooooooooDo
gobooboobboobboobobuoobbooobuoobboubU0d withd asbggoog
ooooooon

ggoooooobooobobooboobbboboooodooooooobDbo bbb bbooUoogo
O000O0 _enter__() DOODOO0ODOOODO open() 0 withOOOOOODOOOOODOOO
goobogoooboo

000b0b0ob0b0O0o00o0ob00ob0obO0ob0obOobOnDgd decimal.localcontext () OO0
0000000o00oo0oU0o0oU0D0oU0DoU0D 000000 0DLO0U0DDODO0DUDOoDUDODOoOOOO
goboooobooboooobooboboooboDboo,withoobooooobobOooDbo
OO000O0oO00DOO 1 oobocooooduoobooOooooog

contextmanager._exit__(exc_type, exc_val, exc_tb)
0000000000000 oOD @booodoodoooo)dooooDoooDooooooa
o0o000000 withOOOOOOOOOOOOODOOOOOODOOODODODOOOOODOODODOO
0000000000000 000UUOUUOO00OOOOd None OO

goboobooboobobo0b withDOODOODOOOOO withOOOOoOoooD4OooOO
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
goboobdwithOddooboobooboobobooboooboboooboo

gogoooooooboobobobobobbbbobboboooooooooobbbobooooooooooo
gobooboboobbooboboobooobooboobobooboobobooboobooDboo
(contextlib.nested0000)00000000C0000 _exit._()O00O00O00OC0OOOOC
gobooboobbooboobooooba

PythonOOOOOOODOOOOOODOOOOOOOOOOOOODOODOOOOODOOOOOODOODOOO
oooooooooooooooo 0ocooggoooooooooooooooooooooooooo
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
Ul contextlibUO0O0OO0OO0OO0OO0OOO0OOO

Python 0O 00 OO O (generator) d contextlib.contextmanager OO OO0 (decorator) 000 O
goo0b0obo0o0b0obo0ob0ob0o0obb0obU00bOnO contextlib.contextmanager OO0
0000000000000 000U0000000D00O00D0U00O0O0ODDO0D _enter__() OODO
_exit () 0O0O0O0OOOOOO0OU0O0O0U00OU0UU0UUUUODDDODUDLDOD O
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O00O0OO0o0ooOoO0OO0OO00 Python/CAPIOOO Python OO ODODOOOODOOOODOOOODODOOODOOO
ooooooooooooooooooOooooO0oOooooooObocboO00o0ooooooOo0coO0gn PythonO
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
obooooboooooooOooboOoobooOooOooOooOooobooOooon

512 DOOO0OOoOOO

000Do0000oooo0oDooo00oo00ooDoo00oDo00o0oDoD00ooDo00oo0oooooDoD 100020
gooboobobobooooog

5121 00000

goobobob0oooooobob0b0ob0df:mename 000000 mODOOOOOO named m
jooo0ooo0oooooDoU0oo0DOoOd0ooOd0oo0ooooooUoooooooooOoooooo (o
UO0import 0000000000 DOODOOODOOO0O0ODOODOODOOODODOOO; import fool
fooOOOOOOOOOOOOOODOOOODOOOODOOOOOOOfo000O0O0O0DOOOOOOO (OO
O)oooooooooo)

goboboboobobooooon _dict__O0b0ob0O0O0O0O0OO0ODLO0ODLOODOODOOODOODbOOn
goboobgooboobooboboobobouoobobbooboobobobbobo0ooDby_dicte_ 00O
o0oooO0oDoO0oO0O000000 (m._dict__['a'] = 10000m.a0 1000000000000
O0Om._dict.. = {}00000000000O)0 _dict._ 0000000000 DOOOOODOOOO

0000000000000 0O00O00000 <module 'sys' (built-in)>000000000ODO
000000000000 0O0O0<module 'os' from '/usr/local/lib/pythonX.Y/os.pyc'>
goooooo

5122 0000000000 OOOODO

00000000 objects0 00 classOOOODOOO

5.12.3 OO
Jj0o000bO0bOO00o0o0DO0ooO0ooO0ooD0DOO0bO0OO000DO0OD0O0OOO0DO0DODO0ODO0ObOO0ODbObOOoODOn
0o0o00dgd: func (argument—-1list) O

goooooooooooOoooOoOoooOoboO0O0.-00o0oO00c000O0oO0O0O0O0oOO0cOoOO0OoooOoO (@©
goboono)ooooooooooobo0oooooooooooooooooOoooDo

0000 funcion D OO OOOO
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5124 0000

go0odooooooooooooooooooooooooo0000ooooooD: (o000 append () O
goo)booooobooOdooo0oooOoOooDOoOoDOoOobDOoO0ObDOoO0bOO0OO0O0oO0oODOoOoDboOn
ggoobooobooboboobo

goooooO0o0ooOO00oOO00O0oO0O00 2000000000000 0000000: m.im_self00
gooboboooooobodbdd meim_func0000ODOOOOOOOOODODOO m(arg-1, arg-2,

., arg-n) 0000O0O0O0Om.im_func (m.im.self, arg-1, arg-2, ..., arg-n) dooadagd
gopooooood

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
googooooooocoooo@oOo)ooo ooooo@oo)yooooooooooooOoODOOODOOO
00000 imself 000 NoneOUOOOOOOOOOOOO self000000000O0OO0O0COOO
o00O0ooOoO0oO0000DO0O000000 self00D000000O0OO0OOOO0@OOOOOOOOO)O
ooboOooboo0ooooOo0oDbo0oooon TypeErrorddooooon

goobooobooobooboboboboobooooboooobooobobooboobooOboboboobooo
goooooooooDOO (meth.imfunc)ODOO0OOOODDOOOCOCOOOODODOODOCOOOODOO
goooboobobooboobobobooboboobooboboooo0obob0obDOon AttributeError U
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
googo:

>>> class C:
def method(self):

pass

>>> ¢ = C{()
>>> c.method.whoami = 'my name is method' # can't set on the method
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'instancemethod' object has no attribute 'whoami'
>>> c.method.im_func.whoami = 'my name is method'
>>> c.method.whoami

'my name is method'

0000 types0 000000

5125 00000000 g

gdood0oOo0o0DoO00DoOoOoOoOo>0oboOoOooooOorpython00O0DOOOODOOODOOOO
goooooboobbooboobooboboobooobDbooboobbooboobbooboobo
go0oobO0o0obO0o0o0o0obOo0obUobbo0oDbOb0DbOn compile() DOO0DOODOOOOODOODOO
00 func.code 0ODOODOODOODOOODO codeDODOODODODOO

00000000000 exec() 00000000 eval()O@OOODOODODOOODO)DOOOOOOO
ooboooooon
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0000 types 0000000

5126 DO OOOOO

gbooobooooooooboooboooodoboooobooboooooooobooOong type()oooono
obooooboooobOooboOooOoOobOo0oOoO0oOobOO0OO0Don typesOOOOOOoOOOOOO
goobooooogd

ooboO0oobooOooboood: <type 'int'>0O

5127 00O00OQooog
oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
0000000ooooooooogdd None(DOOOO)OOooooooODOO

None OO QUOOOOODOO

5.12.8 Ellipsis0 00000
00000000000000000000000000 (licings000000)000000000000
000000000000000000000000000000 Ellipsis(00000)000

Ellipsis 0000000 O00OO0DOOO0ODOODOOO ...0000000000 segl...]00000

5.12.9 Notimplemented OO0 00
gogooooooobboobooooooooooooobbbbooooooooLDbDb b o
comparisons 0 000000000

NotImplemented OO DOOOOOOO

5.1210 0O OO

00000000000000D00 FalseO0O0O True0O0O0O000O0O0O0ODODOOOO0OOOODDO (OO
gooooooooooDbooD)fo OboooooooOooo(@OooboboOobooOooboOooboooooon)
gooooooooo0o o000 10000000000000000000COOOOOOOOOOOOOO
Ooo0D0O pbool()O0OOOODOOODOOOODOOODOO(@MDOODOUODOOOODOOODOOO)O

odb0 FalseDOO TrueOOOOOODOOO
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51211 000000 og

goobOdgpesbodbooobooobboobbooobboobooobboobboobboobo
gooboobobobooooooooo

513 0000

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooboobo dir()OobobOoboboooog

object._dict__
0000000 @oObO0oo00oO0)oooOooDOoOoDOoODODDOOoDOOO0ODOO0OODODOoOoDOOoDODbOODOO
ooooooo

object._methods__
oo0odo2220000:000000000000000000000000000000 dir()
000000000 0DOO0DbO0bOOoOooOoooooon

object._members__
00000 220000:00000000000D000D000000DOO0ODOOODDODO dir()
00000oodoooooooooooooooogn

instance._class__

gobooboobbobboobooooba

class._bases__

gobooboobbooboobboooboo

definition.__name__
O0000ooo00o0ooObo0o0o0bo0ooO0b0o0oo0ooooob0oooO0b00o0oo0obooOoon

0000000000000 00 (mew-styleclass)yDO0OO0OD0O0O0OO0OO

class._mro__

cooboboooooooooboooooboOoooboooooooOoooOooOooobooboOooooooon

class.mro ()
god0ooooooOoOoOooOoUoOooo0U0oDooUOU0oOooUOUbOOoOoUOoOOoUO0ooDooOgoDoOoo
00000000000 0oooo0ooo00ooo00ooo00oo0oooooo0oDooooDoooon
~mro__O000O0D0COO

class.__subclasses__()
Jd0d0o0o0ooooooooobobobooOooOoooO0o0o0000000d00oooooooooooooboon
O0o0000obO0ooOooo0ooooooobooooobooooooa:

>>> int._ subclasses__ ()

[<type 'bool'>]
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060

HRERERERNRN

gboboboboboooboobobOobOobol exceptionsO000O00O0OO00OO0DODOOOOO
goob0ob0ob0o0o0o0oobo0obObObO exceptions 000000 OD0O0ODOODOODOOOOO
gooog

tryO0O0O0O0 except UOOOOO0OO0OOOO0OOOO0OOO0ODOOODOODOOOOOOOOODOOOO
ooogooooooooooo(@ooooooooooOoOoOOOOOOObOOoOo)DoooooooDOO
oo2000000000000000000000O0DO0O00O0O0DOO00O0ODOOOO0OOD

gogoboobbooobboooobbooobobbooobbboooobboooLbboooobbbooon
00000000000 00D00O00000DOO ’000 (associatedvalue)” 00O 0OOOCOOOOOO
gooood0oo(@UooUobooUoOoUdbDOoUdoOOoO0ooUDUoOooUOoDUoO)yooooDoooooooogo
O raised02000000000000000000O00000 BaseExceptiond0OO0O0O0OODOO
goob0ob0ob0oo0oonboOonD argsgboooooonOoO

goooooboobboobooboobobooboobDbooboobbooboobbooboobo
goocooocoooOoooOoooroooooobooro0ooOOoUoo0OooUoogbDbogooooDoOoo
goooboooboobobooboobboobooobobooboobDboobbobbooboo

goooooooooOooooooOOoOooOobOOoOoOooOO0OO0DOooOOOO0OO0OOObOOOOOOOOOOOD
ExceptionO0000D0O000D0O0DO0O00D0OOOODOOO0DOOOOO0DOO BaseExceptionODOODO
000000000o00oooooogoooooood PythonOOOOOOOO tut-userexceptions 0 0 O
oooood

goboooobooooOooOooooboOoobooOoOooooOooOooobooOooon

exception BaseException
oOoooooO0oooO0O0oooOoO0ooOO0oO0O0oooOoOoOoocOOoOooDOOO0ooDOOOoODOOOooOn0On
0000000 (000000 Exception00O00000O)H)IODOOODOODOOO str() O
unicode () O0000O0OCCOOCOOOOOOOOOOOOOOOO0O0O0O0O0O0O0O0O0OO0O0OO

goooo2s5000.

args
gooooooooboooooooooboooobooobooooooooobooooboooon
Jdd0D00d0bOO00bO00Doo0oO00bO00DooOooOoog (roError0d)00OD0DOOODOO0O
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gobooooooooooooboooooooooooon

exception Exception
ogooooooooooOooOoOoobOoobOOoOooOoooooooooooooooooooonoon
ocoooooooooooooobooooo

00000 25000: BaseException0 00000000 OODOODODO.

exception StandardError
StopIteration, SystemExit, KeyboardInterrupt, SystemgExit 00000000 O0OO
U0b00b000000 StandardeError 000 ExceptionU000000O00O

exception ArithmeticError
dododoboooobooouooboooboooan overflowError, ZeroDivisionError,
FloatingPointError Q0 0QO0O00OOO

exception BufferError
0000 (mffern 00000000000 OODOOODOODODOODOO

exception LookupError
0o000o00oO0ooU00ooo00oooU0ooOo0U00ooOU0U0ooODU0UO0DDODo0DU0DOoDODU0OOoDoODUOoOoDOoOO
IndexError 000 KeyError 00 O0D000OD0OO codecs.lookup() 000O0O0D0O0ODO
dooooooogo

exception EnvironmentError
Python 0000000 OOOOOODOOOOODO ICErrord00 OSError 0000000000
oo0o0o002000000000D00D0ODO0ODOO0ODO 1OD0OO0OO0OOODO0O00O0 errnoO
00000000000 @O000D000000ooDo0oO)D 2000000 strerror0000O
(oooOoO0OoooO00obOOoOoOoOoDOoOoOOoD)oOoO0O0DbbD ergsOODOOODOOODODOOO

ooooo 1.52000.

EnvironmentError 000 30000000000000000002000000000000
000000000000 3000000 filenameJOOOOODOOOOOCOOOOOOOOOO
OO0000O0O00DO00b00O0O00 exrgsO0OO0O00ODOOOODODODOODOOO2000000O
0200000000000000

00000 3000000000000000 filenameOOO NoneOOOOOOGQOQoOGOoonQO 20
000 3000000000000000 errno000 strerror000 NoneOOOOODOOO
0ddddddd args0dddddoodoooooooboboboobbobboooooa

ggbobooboobobooboboooba

exception AssertionError

assert 0000000 DO0ODOODODO

exception AttributeError
0000 (attribute-references 00 0) 00000000000 00O0O0ODO (DODODOOOOOOO
OO0000C00DO0O00D00O0000O0O00DO00O0n 1TypeError0000D0OO)O
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exception EOFError
000000 (4nput () O00 raw_input ())000000O000O0O0O0O0O0O0O0O0O0O0O0OOOO
OO0 (EOHDODODODODOOODO (O0O: file.read() 000 file.readline() O
OO000OCOO00oOOOoO00OOOoO0O0DODO EOFOOOoOboOoooooooooooo)d

exception FloatingPointError
0000000000000 oooo0o000o0ooooD Python D OOOOOOOOOOODOO
00000000 PythonO --with-fpect1l 0000000000000 O0OCOODOOOO0OO
pyconfig.hOOOOOOO0OOO WANT_SIGFPE.HANDLEROOOOOOOOOOOOOOOOO
ooo

exception GeneratorExit
000000 (generator)Od close () 0O0O0OO0OOOOOOOOOOODOOODOUODOOOODOOO
00000o0OoOoOoOoOon StandardError 0000 BaseExceptionO0OOO0OOOOOOO

ooooo22s5000.
00000 26000: BaseException00000000000O00O0OO.

exception IOError
(print 0000000 open() D0D0C00OO0OOOOODOOODOOOOODOOODOD)VODOOO
000’0 00000ooooo”’oD>00d000o00ooooooo’>o0ooD yoooooooon
OOo0ooOoOooboOoooooo

000000 EnvironmentError 0000000000000 O0OCOOO0OOOOOOOOOOO
000000 EnvironmentError 0000000000 O0OOO0O

00000 26000: socket.error 00000000000 00O0O0DO0O0ODOOOOOOOOODO

exception ImportError
import OO0 O0O0OODOOODOOODOOODOOODOODOOO from ... import0O0O0D0OODO0O
coooOo0OobOoOoOoooOoOoooooooooooog

exception IndexError
gcoooooodoooooooOooOoOooOoOoDOoUDoOODOObOoOoDOOoOoDoOo0 (obooo
000oo000ooU0ooOoooO0ooOU0oOoU0ooDU0ooU0DoOU0DoOOD;00DoOO0ooDOooooo
000000 TypeErrord00ogonono)d

exception KeyError
ooooo @o)oooooooooDOOoODOODOOOOOOOOOOOOOOOODOOOO

exception KeyboardInterrupt
OO0D00O0O0O00O0OO0 (@O0 control-CcOODO DeletedO)OOOOOODOOOOOODOODO
gobooooboooooboooboboobobbUoobobooobDbO0oUbDUoUbODOg input()
U raw_input () O0000D00DOO0DOODOOOOOOOOOOOOOOOOOOOOOOODOODOO
00000 Exception0000000OO0O0OODOO0ODOOOOODOODOODODOODODODOO
U0 BaseExceptionOUOOOOOOO

00000 25000: BaseException00000O0OO0ODOOCOODOCOO.
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exception MemoryError
goodooOoooooOooUobDOooOodOoo (CUoodbDOooogDbDUooboUooDooboo)booogo
0000000 0o0Do0ooU0oDooo0oDoooooDoooOooDo0 (@UO)ooooooooooo
OO0DO0O0OO000O00OO00OC0DOO0ODOO0OO0bOO0ODOO (CO malloc() OO)yooooD
00oodooU0ooO0OooO0ooO0ooU0OooOU0ooU0oDoOU0DoOUOoODO;ODo00ooDooooo
ooooooooooooooOoOoooOoooooOooooOoOoooOOooDbDOoOooooOooooDoO

exception NameError
ocoooooooooOoooOoOoOoooOoOoDoOoO0oOoO00obooOoOoooOoOoOoOooOoOooDoboOooo
0000O000O0O0o00oDOoO00oOoO0U0DOOOoooODoOoOoOoooOooDo

exception NotImplementedError
0000 rRuntimeError 00000000 D0DOO0OOO0OO0O0DODODOOOOOODODOOOOOO
gboooooooooboboboboooboooooboboboboboboooooooDo

ooooo 152000.

exception OSError
000000 EnvironmentError D0 0000000 0ODO0OO0O0OO0OO0OODOODOODOODOODOO
ooooo0oboO0o@ooOoboOooo0oobOooooOOo0oobOoOobOoOOo0ooO0oOoDobDO)d errno00O
Oerrno0000000000O0OO0OOSstrerrord00 CO perror() 00ODOOOOODOO
000000o0O0obO0000obO0oO0o0ob0obO0o0bO0oD0o0DbO0oDOD0oO00O0ODOoO0O0ODOg errno
OO00ooOoOoOoooooonDo

0000000000000 00000 (chdir() O unlink() O00)00O000O00OOCOOOO 3
00000 filename UOOOOOODOOOOOOOOOOODOODODO

00000 1.52000.

exception OverflowError
O000O00000o0oooo0o0o0oo00ooooooo0o0b0000gUd longinteger 00000
0000000000000 D0O0OC0O00000d (longinteger 00 000000QO MemoryError O
0000000000 000D)YOo0oo0oo00oo000o0o0oo0oon longinteger 00000
00 cUUi0poooUooooUoUoOoooUUoooUUO0DOoOoOUOU0DODOODOUOOoDoODOOn
goooood

exception ReferenceError
weakref.proxy () 000000000000 (weakreference) 000000000000 OOOO
gooooOoQoOoOoOoO0O00O0O0O0C0OU0U0LU0U0ULOULUODOUOOUUOODOUOoOoOoOOoOoOoOoOoOO
g weakref 0000 ooooogg

00000 22000:000 weakref.ReferenceError 0000000000000

exception RuntimeError
coooooooooOooooOoOoooO0O0oDoO00DOoO00bOOoOoUoobOoOOoOOoDOoOOoOoDboOOoo
OO000ooooooooooo

exception StopIteration

00000 (terator) 0 next () 00000000000 O0O0OOOOOOOOOODOOODOOOOO
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O00oO0DOO0o0o0O00ob0obO0DO0bOO0O0o0oOo0o0O0o0O0O0oOoOoOoOn standarderrordnogn
ExceptionO00O000O0O00OO0OO

oo000oo22000.

exception SyntaxError
00000000000000000000000000000 import 00 execOOOOOODO
Oevel() O input () 0000000 COO0O0O0O00O0O0ODOOO (@OO0O0O0OOOO)O0000
gooboooobgoo

gbooboobooboobboobooboobobbobbobboobboobddd filename,
lineno, offset, text OO 0O0OO0OO0OOODOOOOODODO str() DODO0OOOODDOOO
oogd

exception IndentationError
goobOoooobbooobobbooobobboooooDboboDD syntaxErrord0nononog
ooo

exception TabError
00000 b0o0o00Do000Dob0O0o0ob0o0o0ob0bO0oo0DDbOO0o0DbODO0o0DoOo0oo0DoODoOoobOOoOooan
IndentationError 000000000

exception SystemError
cooooooobooOooooOooooO0O0oDpDoO00ooO0o0bOoOoUbooOooOoDooDOooDboOooo
0000o0o00ooo0ooooo0ooo(@oooUooo)oooU0oDbDoOooooooDOoOooDoDd

PythonOOOODOOOOD PythonOOODOOODOOOCOOOOODOOOCOODOOODOOOOODDOO
00000 PythonOOOOOODOOOODODO (sys.version;PythonOOOOOOOOODOOOO
coopooooooo)yooooooooooo @Woboooo)booooUooooDooDbooo
gobooboobbooboobbooboobbooboobbooboobobo

exception SystemExit
o000 sys.exit()OUUO0O0OoOoooooOoboboooboooooobooooboboooooboo
O00000O0oooooo0o0oooD pythonDO0O0O0O0O0OO0OD0OCOOOOO0OOODODOODOOOOO
OO00O000C0O00D0O0O0O000ODOD (exit() DOOOQODOOD)YOOO NoneOOOOODO
000000000 (000000 O0)ODODODoOOoDDODOo0ODoDOooDooooooooooooon
OO0 1000000

oooopobobobbbiboddd codedgoobobbooooooooobbbbbbooogog
(000 None)JODOOOOODOOOODOOOODOOOODOODOOOOODO StandardError
U000 BaseExceptionOOO0ODOODOOOO

sys.exit () U0OOODOOOOOOCODOODO (cxry 00O finallyO)OOOOODOOOOQOOO
gobooboobbooboobobooobooboooboobboboboobbobobooboo
OO000OOoO00DoOO0oO0OoOOoO0O0ooOOo00ODO0O0ODO0O0@UOn os.fork()OonDoOOOO
Oo0000)00 os.exit () 000000 OODOODOODO

00000 Exception00000000O00OO0OO0ODODOOOOODODOOO0O StandardError O
Exception000000 BasekExceptionODODODOODDOO0OOODOODOOOODDOOODOOOO
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gbooooooobobobobooooooogoobgon
00000 25000: BaseException00000000O0O0O0DOODODO.

exception TypeError
gobooboobbooboobooobooboooboobbooboboobboobbooboo
gboooooboobobobobooooooo

exception UnboundLocalError
ocoooooooooOoooOoOoOoooOoOoDoOoO0oOoO00obooOoOoooOoOoOoOooOoOooDoboOooo
0000000000 NameError 000000000

oooooz2o0000.

exception UnicodeError
Unicode 00 0000000000000 0O0OOOO0O0O0OOOOOOOOODOO vValueErrord
ooooooogo

UnicodeError UOUOO0ODOOOOOOOODODODOOOOOOODODOOOOOOODDODOODOO
err.object[err.start:err.end] U00O0O0O0O0O0O0O0O0OOOOOOOOOOODODOODOOO
gooo

encoding
goboooooooooooobooooobooa

reason
gobooobooooboooboooooon

object
oobooooooOoOoooO0oOobOoOoOoooOoOoOoooOboOooDboOooo

start
object UODOOODODODODOOOOOOOOOO

end
object 0000000 DOODOODDOOODOOODO

ooooo 20000,

exception UnicodeEncodeError
Unicode 0000000000000 00O0OD0O0OOOOODOO UnicodeError000000
ooo

00000 23000.

exception UnicodeDecodeError
Unicode 00 0000000000000 0OOO0OOOOOODOO UnicodeError000O0O0O
ooo

O00oo23000.
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exception UnicodeTranslateError
Unicode 00000000 DO0OOCOOOODOOODOOODODOO UnicodeError 000000
ooo

ooooo23000.

exception ValueError
Raised when an operation or function receives an argument that has the right type but an inappropriate

value, and the situation is not described by a more precise exception such as TndexError.

exception VMSError
vMSOOOoOoOooooooooo vMSOOOoooooooooooooooooo

exception WindowsError
Windows 0000000000 CO0O0O errno000000C00O0OOOOCOO0OO winerrno
000 strerror OO0 Windows OO0 O OO0OOO0O0 API O 0O 0O GetLastError () O
FormatMessage () D0 OO O0O0OOOOOOO errno 000 winerror 0O QOO QOO0
errno.hJ000000000O00ODO oSError0000000OO0O0O

ooooo2o000.

00000 25000: 000000000 GetLastError() 0O0O00 errno00000O
ooagd

exception ZeroDivisionError
0000000000 o00oooo0 0000000000000 0ooooo0oDoDoooooooon
oooooOooooooobpoooo

gooboooobooooboooooobooobo0onobo0d warningsdO0OOOOO0OO0OOOO0OOOO

exception Warning

cooooooboooboood

exception UserWarning

oooooooooooooocoobooooooooon

exception DeprecationWarning
OOo0oooOOoOooOooOooooOooooOoooDo

exception PendingDeprecationWarning
ogoooooooooooooooooooooooooo

exception SyntaxWarning
ooooooooOoooooboooooooo

exception RuntimeWarning

coooooobooobobooOooooooOooOoboOooooa

exception FutureWarning

cooobooooobooooobooooOooooOoOboOoOoOooOoOobOoooobooooo
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exception ImportWarning

coobooooobooooooooOooOboOoOooOoboOoOoobooOoOoooboOoooDn

oo00ooo2s5000.

exception UnicodeWarning

Unicode 0000000000 O0DOOOOO

ooooo2s5000.

61 00000000

goboooooooooooobooooo:

BaseException

+-— SystemExit

+—-— KeyboardInterrupt

+-— GeneratorExit

+-— Exception

+-— StopIteration
+-- StandardError

+—— BufferError
+—— ArithmeticError
| +-— FloatingPointError
| +-- OverflowError
| +-— ZeroDivisionError
+-— AssertionError
+-— AttributeError
+—— EnvironmentError
| +-— IOError
| +-— OSError
| +-— WindowsError (Windows)
| +-— VMSError (VMS)
+—— EOFError

+—— ImportError
| +-— IndexError

| +-— KeyError

+—-— MemoryError

+—-— NameError

| +-— UnboundLocalError
+-—- ReferenceError

+-— RuntimeError

| +-— NotImplementedError

+-— SyntaxError

| +-— IndentationError
| +-— TabError
+-— SystemError

+-— TypeError

\

\

|

|

\

\

\

\

\

|

\

\

\

\

| +-— LookupError
\

\

|

\

|

|

|

|

|

\

\

\

\

| +-— ValueError
\

+—— UnicodeError

(ooooooo)
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(O0ooooooooao)

| +-— UnicodeDecodeError
| +-— UnicodeEncodeError
| +-— UnicodeTranslateError
+-— Warning

+-— DeprecationWarning

+-— PendingDeprecationWarning

+-— RuntimeWarning

+-— SyntaxWarning

+-— UserWarning

+-— FutureWarning

+-— ImportWarning

+—— UnicodeWarning

+-— BytesWarning

6.1. J0O0O0O0OODOO 89







91

0 70

HRERERERN

gogbooboooboobbooboobboobooboooboobbooboobo

00000 O0OPythonOODOOOOOOOCOOOODO OOOOOO — st unicode, list, tuple, bytearray, buffer,
xrange DO ODOO0O0ODOOO0ODODOODODOOODOOODLO OODDOOOD DOoObOoOoobbOoon
goo0oooo0ooooo0oUooooo0oUooooOoUUooDooOOoUOoDoOoDOooOoDoO Dbooooo
gooddbobobbbb sgdggobobbbbbboooooobobbbbbbboooog regoo
0oooooooooo

71 string— 000000000

000000 : Lib/string.py

string000000000O0O0OOOODOO0O00000000O0O0O0O0O00OODO000000000O00O0O0O
00000000000000000000000000000 PythonOOOOOOOOOOOO OOOO
O O — str;, unicode, list, tuple, bytearray, buffer, xrange 100 0000000000000 0ODO ODO0OOOO
00000000000 00oooo0o0000oooo000o0DUoUoooOoO0ooooUooooOO 0o
gobbooodoo obobb sgbbbooooobbbbbooooobbboooouobbbD reb @
ooooooo

711 00000

ooboooboooobooooboooooooooonn:

string.ascii_letters
000 ascii_-lowercasel asciiuppercase00000000O0OODOOOOOODOOOO
ooo

string.ascii_lowercase
OO0 "abcdefghijklmnopgrstuvwxyz' D0 O0O0O0O0OO0O0OOODOO0OOOOOOO

string.ascii_uppercase
000 "ABCDEFGHIJKLMNOPQRSTUVWXYZ' 0D O0DO0OODOODODOOOOOOODOO
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string.digits
OO0 '0123456789' 000

string.hexdigits

OO0 '0123456789%abcdefABCDEF' OO0

string.letters
OO0 Iowercasel uppercase 000000000 0OODOOODOOODOODOOOOOOODOO
locale.setlocale () U0DOO0ODOODOOOODOO

string.lowercase
O0D0D000o0o0oDDo0Do0o0oooDoDoDo0Do0DO0o0Do0ooDoDoDoDoDoooooao
'abcdefghijklmnopgrstuvwxyz' OOOOOO00O0OO0OOOO0OOOODOOOODO lIocale.
setlocale () 0J00DO0OOOOOOOODOODO

string.octdigits
OO0 '01234567' 000

string.punctuation
cibDoDooooooooooooooon ASCliooooooooo

string.printable
Jddddoo0oooooooooonong digits, letters, punctuationd OO whitespace
go0ooooooood

string.uppercase
ocooooooooooboocfoooUoQgoooopbopboooogogogOooooao
'"ABCDEFGHIJKLMNOPQRSTUVWXYZ' DUOOOUOOODODODODODOODOOODDOOODO locale.
setlocale () 0000000O00O0O0OOOOO

string.whitespace
OO0 (whitespace) 10 00000000000 O0OOOOOOODOOODOOODOODODOODOOOOOOO
O (space)0 O 0O (tab)d OO (linefeed)0 O O (return)0d O O (formfeed)d O 0O O O (vertical tab) O O O

712 00000000 Oooog

oooog2e000.

00000 str 00000 unicode 00000 PEP3101 000000 str.format () 00000000
gooooooooooooobbbbDbDD string000000 Formatter OOOOO0OO0ODOOO
format () DO0000000ODOO0ODO0OOO0OOOOOOOODOODO0ODOODOODbOOOLOOOOOD

class string.Formatter
Formatter 0000000 O0D0OODODODOOO:

format (format_string, *args, **kwargs)
000 APIO0O0O0O0OOO0O0O0O0O0O0OO0OOOOOOOOOOOODOOOOOOOOOOOO
gobodddddvformat () DO00O0O0O0OOOOOOOOOO
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vformat (format_string, args, kwargs)
00000000000 00000000o0oU00o0o0o00d »args 000 *xkwargs 00O
0000000000000 0D000000 wmpack 000000 packOO0OOO0DOOO
000000o0ooU000o0o0ooo00ooooo0U0ooooo0o00oo0U00o0ooooUoooood
vformat () D000 00O0OO0OOOOOOODOOOOODOODOO0O0O00O00O0O0OOO0OooOOO
00o0oooooo0ooooooooooooo

UoboobO rormatter 000000000 O0ODODOOODOODOOOODOODOOOODO:

parse (format_string)
format_string 0 00 0000 OO (literal_text, field_name, format_spec, conversion) D 000000
00000000 viormat () 000000000000 0OO0OO0OOOOOOOOOOOOOOO
goodoooogd

00o00o0ooooooo0ooooooooooooooooooooooooooooooDon
ooooooooooooOooooooo(@oooooooo0oooooooooooooon
00)0O literaltext 0000 000000000000 000000DO00000O0 field-name,
format_spec 0 O O conversion ] None OO 0000

get_field (field_name, args, kwargs)
00000000 parse() (QO0O00O)0DO00O0O00ODO fieldname 0O 0O O0O0OO0OODOOO
0000000000000 000 (obj,usedkey) 00DDODOO0O0ODO PEP3101 0000
00 ”Oname]” O “labeltitle” OO0 000000000000 D0O0O00O0O0OO0 args O kwargs O
viormat () 0000000000 usedkey 0O get_value() 0 key JODOOOO0OODODO
ooo

get _value (key, args, kwargs)
000000000 00000000000 keyOODODODOODODODODOOODODOOOOOOO
gooobbbooodt argsggobbboooobbbOOOo0oOoDbDbOOOO0ODLDbDDbDOOO
kwargs 0000000

args 0000 viormat () 0000000000 0O0O0OOOOOOO kwargsOODOOOOOO
goobobobooooon

gobooooboobbooboobbooboobobooboobboobboobbooboo
goob;00o0oooogboboboboooooooobooobooboboboon

00000000000 000 0mame’ 000000000 get_value() O0OkeyODOO 000
00000000000 name 0000000 getattr() OO0DOOO0O0O0OO get_-value/()
goodo0dooooooooao

gbob0OooboocooooOoobooooOoboOoOooOoOoOOoOobObocO0O0OO0000Odn IndexError
ubobdD ReyError000oooon

check_unused_args (used_args, args, kwargs)
g ooobobobbobobobobbobbbddddooooo g
0000000000 0O00o0O00set0 (DO0ODODO0OOODODODODODOODOOOOOOOOO)O
000 viormatOO OO0 argsd kwargs 00000000 O0ODOOODOOO set0O0OODOOO
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0000000000000 checkounused_args () 000000000O00O0O0O0O0O0O0OO
ooboooooooooo

format_field (value, format_spec)
format_field() 000000 O0OOO0OODOODODOO format () DO0OO0OODOODODODOO
gooo0o0ooooooooooooooooooooonoo

convert_field (value, conversion)
(get_field() ODOD0)00 (parse () DOODDOO0DOODOODOODO)ODODODOOOOOOO
O0000C0O0O0OOODOOOoOOoOoDOoO s (str),’r’ (repr),’a’ (asci) OO OOOOOOODOO

713 0000000000
str.format () 000000 Formatter 000000000000 OO0ODOODOODOODOODO@TDOO
000 rormatter 000000000000 O0OOCOOOOODOODOODOOOOOOOOO)O

0o0o0o0ooOooUoo {jo0ooU00”0000O00”’0000000O000D0O0LD0ODOOOODUOD
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
0000000000o0oO0ooOOoUoooOoooooD:-{{oOD o

gobooboooboobooooogd:

replacement_field := "{" [field name] ["!" conversion] [":" format_spec] "}"
field_name n= arg.name ("." attribute.name | "[" element_index "]")=«
arg_name = [identifier | integer]

attribute_name = identifier

element_index = integer | index_string

index_string = <any source character except "]"> +

conversion n= "p" | "g"

format_spec = <described in the next section>

0000oo0o0ooooO0ooooUn fildnameOOOODOD0OOOOO0OOOOOOOOOODOOOOOO
00000000000 00o0ooooooooooooOoO000fieldname 0000000 ' 0000
conversion01 00 0000000000000000O00O0ODO ':'00000 formatspec00000000
gobooobooooooooobooobooOoooooOooonon

goboooodob obbooboobo

field name 0000000000000 DODOOOODCO argname1000000D0OOC0OO0OODOOOODOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
O0DOoO0O00 argmames 00O 0,1,2,.. 0000000000000 @OOODOOOODOO)O0OOO
goopooopooooooo, 1,2,...0000000000000ODOOO argnameOO0OOOOODODODODO
gopooooooooobooooooooo @oooog "0’ 'e-1'Oo0H)ODODOOOODOOOOO
OO0 argnmame 0000000000 0OO0DOCOOOOODOCOOOOODOCOOOOO ".name' 0000
Uogetattr () O000D000D0O00DOO000OO0ODO0O0OO0DO '"[index]'0O0OD0O0O0O __getitem__()
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goboooboooobooooooogo

00000 2.7000: The positional argument specifiers can be omitted for st r. format () and unicode.
format (), so '{} {}'isequivalentto '{0} {1}',u'{} {}'isequivalenttou'{0} {1}"'.

ggoboooboobbooboon:

"First, thou shalt count to {0}" # References first positional argument

"Bring me a {}" # Implicitly references the first positional.
—argument

"From {} to {}" Same as "From {0} to {1}"

"My quest is {name}" References keyword argument 'name'

"Weight in tons {0.weight} 'weight' attribute of first positional arg

HH H H H

"Units destroyed: {players/[O0]}" First element of keyword argument 'players'.

00 (comversion) OO0 DO O0O0O0O0O0O0O0CODOO0O0OOODOOOOOOOOOOOOOOCOOOOOOO
format__() O0O0O0O0O0OO0DOCOOO0ODOCOCOODOOOODOOOODOOOOOOODOOOODOOOO
gboobooooobdoboooodboooobdooboonoobon format__() OOOOOOOOOO
gobooobooooobooooboOooboooooooo

gbobooboooobobooooboboooogb:b0000 str()ODOO "!s'0O0O repr ()
ogoooo "'rrooo

gobooooao:

"Harold's a clever {0 # Calls str() on the argument first

"Bring out the holy {name!/r}" # Calls repr () on the argument first

formatspec 00 0000000000000 000O0O0O0ODODO0O0ODOOO0O0O0O0O0O0ODOO0OOOOOOOO
000000000 "formatting mini-language” 0 0 0 0 O format_spec 00000000000

0000000000ogooooooooooooog formatting mini-language 00 00O OO0O0O

formatspec 0000000000000 O0O0O0O0OOCOOO0OOOCOOOOOOOOOOOOOODOOO
gooobobobooooooooogobgobobobooooooooobobobobobobooooon
0000000000 formatspec 1000000000 formatspec 00000000000 OCOOOOO
ggobooboobobooboobooboboobooboa

bbb oboooboooobooooooooo

gboboobodoboo

0000 (CFormat specifications”) 0 00O O0OCO0O0O0O0OO0OOOOOOOOOOOOOOOOOOOOOOO
gooooooobo @oooooop0o0o oobo0oO0)00o00oooOoO00ODDOd format () OOODO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gboboboboooooooboboobon
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ooooooooooooooOooooboooo(mUoOoOobDooO str()ODOOOOOODOOOOOO
ooboooboooobooooobooOoooOooOoobboOoobooOoo

000000000 (standard format specifier) 00000000

format_spec = [[filllalign] [sign] [#]1[0][width][,][.precision] [typel

fill = <any character>

align = LS ‘ nsn | n_n | non

sign = nyn | n_nmn | non

width = integer

precision n= integer

type = npn | nan | ngn | nan | nEn | nen | ngn ‘ "gn ‘ ngn ‘ P | non | ngn

000aign00000O0000O0DDOD 000 OOOOOOO0OOOOCOOOO0ODODOODOOO0OO0OO
gboooboobobobobouoboboobobobobdster.format () DO0O0O0OODOODOOOOO
oooo {070 AI00000000O0OO0OO0OOOO0OOOOOOOOODOODOODOODOODOOD
gboobobobooooooboboboboboon format () O0OOD0OODOODODOO

000 aign00000000000000000:

0o |00

00

O

'<' | 0000D0000000000000000000(@O000000000000000
0ooo)o

'>' | 00000000000000000000000 (MO0000000000000000
oooo)o

="' o0 (@ooo)oboOooooooo ’+000000120 0000000 OOOOOODOCOOO
000Do00Doo00oooo0oo0ooooooooooo’oo0oooooooon
gooogo

o goobobobooooooboobobobobooo

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
00000000ooooooooooognaign00000000O0OOODOOO

sign0000000000000ODO0ODO0bO0ObDO0ObOObObOOoOOoDODOoDOoDOD:

goooog | bo

'+ gogbobooobooboooobobooboobbooobg
' 00D00000o0o0o0oooooDoooo0 (ooooooooo)d
od gobooooboobooobobuooboobbobobuoobbooobg

'#'0000000000000200080001600000000000000D0OOO0O0DDOOOODO
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Od 'ob','00', 0000 'Oox', 00000000 OO0O0O0O0O0OAO

'yv'oooobooobooobboobbooobboobobooobbOoobboobbboOoobboon
gbood 'n'000000000O00DO0D0ODbOO

ooooo27000:,'0000000000O0O0O0O (PEP378000)0O

width0 100 000000000000000000O0O0O0OOOOO0OO0OO0OOOOOO0OOOOOOODOO
ooobooooooo

alignment 00 000000000000 widthODOOOOOOO (*0)OOOOOODOODOOOOOODOO
O0O00ooo0o00oo0oO0oDoOoU0oooOooUooD ANOO0OO0O 'or 000000 alignment 0000
'='goooocooooocooon

precision] 100000 '£' 000 'P'000000 'g'000 'c'O00DO0O0CODOOOO0OO00OO
goooooooobogooboboboooooboooooooboboboboboooooboooDobOobOoDboo
OOooboooooooooDoooboboOonoonooo precision000000000O0OOO0DOCOOO

OoobOnppe0OO0O0O0OO0OCOO0ODOOOO0OOCOOODOOOOOOOO

gobooboobobooboonoo:

O oad
s' 000000 0o0oO0oo0o0ooOoobOOo0oooooOooog
None | 's'O000000

coooocooboooooooon:

g oo

'b! 200000000000 200000000

'c! OO00D0O0OO0000 UnicodeODODOOODOOOO

'd’ 10000000000DooO 10ooboooooodg

'o! §000000ooooon0 800000000

x! 1600000000000 1600000000 1000 9000000000000O0O0O
gooo

'X! 600000000000 1600000000 100090000 0ODODOOBOOOOO
oooo

'n' gooo0ooooooooooooooooooooooboooono 'aro0ooooo
None | 'd' 000000

00000000000 0000 ('‘n'"ONoneODOO)OOOOOOOOODOOODODODODDODODODOD
Ob00o00o0o0oobOobOobOobOobonon fleat()UbOOOOOOOOODODODODO

000ooo0o0ooooo 100000000000 0:
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O oo

'e'| J000O0OO0OOODOOOO0 00000ODOOO0OODOOUODOOODOOOO 6eOOO

'E'| 00000000000’ EPO000DOO0O0OOOO 'erogooood

'fryggboobboobodboobbooboobbobbooboobboobobOo ebod

'F' | Fixed point notation. Same as 'f"'.

'g'|Jodo0oOo0obOodbodbob p »>= 100000O0ODO0OODDOOD pObOOOQ
oooooooooooooooooooo
gdddddooooooooooooobD:-o0uoogg e p-10D0DDDO
00000 exp 000000000000 0O0O0O0O -4 <=exp < pO000O00OOOO
'f' 000 p-l-exp 000000 D0OO0O0O0DOOO0O0ODODOO0O 'e'0D00O0 p-10
000000000000 0oooooooooooo0o0 00DoD0UDoOoO,00ooo
oo0oooooooooooooooon
000000000000 NaNODODDOODDOOOOOD inf,-inf,0,-0000 nanO
ooooo
obobO0O01000b000bO00b0bOoO0bOo0ObLbOoO0obO0 e

'G'|jobogoobbooboobooboboooboob 'erbo0boobboobbOo gty
00000000 NaNOODOOOOODODOOOODO

'n'| 0000000000000 00OOOO000O0OO000O00ODO0O00000 'gr000o
ggo

's'| 00000000 0ooOdOo 100ooooooooooooooo (r£fy)yooooooo
ooooooooooo

Nong 'g' 000000

googn

000000 str.format () OOO00OO0O0O0O00O0O0OO0DOCO s-00000000CO

000000{}000 00000 : 000000000000 $-00000000000000000
00 '$03.2£'0 '{:03.2£}' 00000000

The new format syntax also supports new and different options, shown in the following examples.

gooboobooboon:

>>> ! , , '.format ('a', 'b', 'c")

'a, b, c'

>>> ! , , '.format ('a', 'b', 'c") # 2.7+ only

'a, b, c'

>>> ! , , '.format ('a', 'b', 'c'")

'e, b, a'

>>> ! , , '.format (»'abc") # unpacking argument sequence

'e, b, a’

>>> ! '.format ('abra', 'cad") # arguments' indices can be repeated
'abracadabra'

ooooooooboad:
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>>> '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 (xxcoord)

'Coordinates: 37.24N, -115.81W'

gobooooboooo:

>>> ¢ = 3-5j
>>> ('The complex number {0} is formed from the real part {0O.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."
>>> 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)'

gobooooooon:

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

$sU sr000o00:

>>> "repr () shows quotes: {!/r}; str() doesn't: {!s}".format ('testl', 'test2')

"repr () shows quotes: 'testl'; str() doesn't: test2"

gobooooooooog:

>>> ' [:<30}".format ('left aligned')

'left aligned !

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

! right aligned'

>>> '"/[:730)" . format ('centered')

! centered !

>>> ' /[:x"30}" . format ('centered') # use 'x' as a fill char

"shkiorxkkrkkrxrcCenteredr xxxxkkkxx '

o\

+f0 %-£f,% f000000000000:

>>> " [:+f); {:+f)" . format (3.14, -3.14) # show it always
'+3.140000; -3.140000"

>>> '"[: f); {: f}'".format(3.14, -3.14) # show a space for positive numbers

(@ooooooon)
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(O0ooooooooao)

' 3.140000; -3.140000"

>>> "[:-f); {:-f}" . format (3.14, -3.14) # show only the minus —-- same as '{:f};

s {:f}!
'3.140000; —-3.140000"

$xU so00O0D0OOO0DOODLOOODOODOO:

>>> # 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; bin: 101010°

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

>>> "int: {0:d}; hex: {0:#x}; oct: {0:#0}; bin: {0:#b}".format (42)
'int: 42; hex: 0Ox2a; oct: 0052; bin: 0b101010"

goboooooooooooobod:

>>> '/, )" format (1234567890)
'1,234,567,890"

gogboooooooo:

>>> points = 19.5
>>> total = 22

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

'Correct answers: 88.64%"'

gobooooooon:

>>> import datetime

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

'2010-07-04 12:15:58"

gogbobooboobboobog:

>>> for align, text in zip('<">', ['left', 'center', 'right']):
"{0:{fill}){align}l6}'.format (text, fill=align, align=align)

'left<<<<<!

'>>>>>>>>>>>right

>>>

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

>>> " [ 02X ) {:02X){:02X){:02X}" . format (roctets)
'COA80001"

>>> int(_, 16)

3232235521

>>>

>>> width = 5

>>> for num in range(5,12):

(ooooooo)
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(Cooooooooo)

for base in 'dXob':
print '{0: }'.format (num, base=base, width=width),

print

5 101
6 110
7 111
10 1000
11 1001
12 1010
13 1011

= O W © J o O
W o O o 3 o U

I

714 000000000

oooog24000.

000000 (template) OO OO OPEP29200000000000ODODOOOO0ODODOOD (string substitution)
good0d0d0d0o0o00oooOo sobooOoobOobOoOooO0o000oooobOobOoOoo000000oooOooooooo s
gopooooooooooooo:

e $SD00DO0ODO0ODODOO;$SO00OODOOODOD

e Sidentifier 00D0U0OD0OOOO0OOODOODOO "identifier"OOUOOOOOODOODODOODO
0000000000 "identifier"OOODOO Python OO OO OODOODOODOODOOOOOO
o0 soooooboobobobobooooooboobobobobooooooooobOoDbo

* ${identifier} 0 S$Sidentifier 000000000000 D0ODODOODOODODODOO
gooobooooooboboooobobooooobobboooobbbooooobobboooboo
"${noun}ification" 00000 DOO0OOODOOODOOO

ooboooboooob0ooO0oOo sbo00d valueError0doooog

string0 0000000000000 0O0O0O0O0O00 TemplateOOOOODODDOOOOOO Template
goooobOobooooono:

class string.Template (femplate)
O0o0000o0ob000oobo0o0o0ooo0oO0oobo0o0ooOoooooooon

substitute (mapping[, **kws])
goobooooboobobooboobobooobouobobood mapping0ODOOOODOODODO
0000000000000 oooo0ooo0o0o0o000O00D00UU0OLODODOoUUOOooo
0000000000 0oooo0o0ooU00ooooo0ooooooooooooooood
mapping 0 kws 00 0000000000000 000O00O0 kwsOODOOODOODODOODOODODO
oooooo

safe_substitute (mapping[, **kws])
substitute () O000O000O0O0OQCOO0OODOOOOOOOO mappingd kwsOODOOOO
goooobboonb reyErrordddgoooooooooobobobobobbbbobooooog
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00000 substitute() 000000000D00O0O0O $00D00000O0DO00O0 valueError
gooooonbo sgooboono

While other exceptions may still occur, this method is called ”safe” because it always tries to return a
usable string instead of raising an exception. In another sense, safe_substitute () may be any-
thing other than safe, since it will silently ignore malformed templates containing dangling delimiters,

unmatched braces, or placeholders that are not valid Python identifiers.
Template 0ODOODO0O0DOO0ODOOOO publicOO0O0O00ODO0ODOO:

template
0000000000 template 0000000000000 0000OO0O0OODOOOOO0OO
goboOo0oOoooOo0oooO0OobDOo0oOooooOoOoDooOoOopoOooo

Template 00000000 0O0OOOOO:

>>> from string import Template

>>> g = Template('Swho likes S$what')

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

>>> d = dict (who="tim")

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

ValueError: Invalid placeholder in string: line 1, col 11
>>> Template ('Swho likes Swhat') .substitute (d)

Traceback (most recent call last):

KeyError: 'what'
>>> Template ('Swho likes Swhat') .safe_substitute (d)
'tim likes $what'

gooboobobO: rtemplated0000OD0OODOOO0OODOOOOOOOODOOOOOOODOOOOOO
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooboobobon:

e delimiter -0 0000000000000 OOOO0OOOOOOOOOOODOO $sOOOOOOOO
Ub0000o00b00bO0oDbO re.escape () DOOODOODOOOOOOODOODOOOOOODO
goooooad

e idpattern- 000 0000000000000 0O0ODOODOCOOOOO0OODOODOOO (BOODOO
oooooooooooopoooD)oooooDOoOD0OD [La-z]l [-a-2z0-9]+x 0000000000

oooooboooo patern 00000000 O0OO0DO0OO0ODOCODOCODOCOOOCOOCOCOODOOOOOOO
0000 pattern 000 4000000000000000 (capturing group) 10 000000000000
gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
oobooooooon:

sescaped -0 00000000000000000O0DODOOOOOOOOOOOOOO0O0 $sO000O
ooo
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*named -0 0000000000000 000000O00O0O0OOOOOO;0D000O00000OO
cooooooboooobooono

*braced-000000000000000000D0OOOOOO0OOOO;00000000000O
coobooooooooooo

s invalid-000000000000000C0O000O0O0O0@OOOOOOOOO0)00000000O
coooOooobooooboooooon

715 0000000

00o0oOpoOoooono UnicodeDOOOOOODOOOOUODOOOODOOOUOOODOOOUOUDOOO
gooogo

string.capwords (s[, sep])
str.split () 00000000O0OOOOO0O str.capitalize() DOO0O0OOOODODOOOO
0000000000000 str.join() OO0O0OODOOOCOODODOOODOOOODO 200 sepO
g00o0ob00d NonedODOODOODOODOODOOODODOODUOODDOODOODOODDOO
O00C0COC0O0OO00O0O0O00O0O000O0OUOUOUOgUg sepd splitd joinO0O0O0OOOO

string.maketrans (from, to)
translate () 0000000000000 0000000O0O00O0000Ofrom000000 to0O
O000000ooooooogdOsfrom0 to00000000O0OODOOOOO

O0O: lowercasel uppercasel 000000000 ODO0O0OOOOOOOOOO;00000
goobboobobobooooooobbbobobbbOoooooobbDobobnD str.lower () OOO
str.upper () J00O0O0O0O0OOO

716 0000000000

000000000000000 UnicodeJO0O0O0O00O0OO000ODOO00DO0OO0OO0O00O0OO0O0ODO;00000
0o0ooooooooooooooooooOo0oboo0O0000on0on Python3.0000000000000
gobooooooooooooobooooooobo0ooboooobooooobOooooDOoDOooDoO:

string.atof (s)
00000 200000:000000 float()OO0O00DODOOO

00000000000 O00OOo0DooOODooOoogO pythonOOOOODOOODOODODOODOOOO
0000000o0oDoooooo0oo0oDooooo0 (+000 -H)O0O0O0oDoOoOooooooooooono
U000000oO00o0onDoOoDbOonO fleat () DODODODOOOOO

O0: 000000000000000 CO0000000O0 NaNO Infinity0000000000OO
00000000D0o000ooo0ooDooooooooooo0 coonooooooooooooon
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oooooooboooooooooon

string.atoi (s[,base])
00000 200000:000000 int()0000O0O0ODOOO

000 sO0 base 0000000000000 O00OOOO 10000O00DODODOO0O00OOBCODOO
O0ooooooo0ooooDoboO0 (+000 -)0OD0o000000000 base0O0DOOO0OOO 100
OO0 based] 00000 (QODOOOCOOOOO)0O00ODOODODOODOOOOCODOOOOOOOOOOO
0000000 0xO oxOO 160000 800000000 10000000000 based 1600
O0000 oxO oxOOoODOOoOoDOOoOoDOoOOoOOOoOooOoooOoooOoooobooooooDbooo
O000000o0b int() D0DOOCOOO0OODOOO@OOCOOOOOOOOOOOOODOOOO
OO0O0OO0Q0O00D eval()OOOOOOOOO)

string.atol(s[,base])
00000 200000:000000 lIong()0OO0oOoOooOoOO

000 sO0 base 0000000000000 O0OOOOOO 10000000000 0O0OODOO
gooooooooOoOoOoOoOoOoOD +000 -H)O0ODOO0O0OD0ODO0O00 based atoi () OO0OOO
O00ooooo000000O0O00ODO00 10L00000000000 bese0DOOOOOO 10
coooOooobOooooboooobooooobOboOoO0onboboOn 1ong() OoOooOOoOoOoDOOOOO

string.capitalize (word)

OO0000O00DO0OO0O0OO0wodDOODOOOODODOO

string.expandtabs (s[, tabsize] )
gddooooooooobbbbbbbbbbotboddddooooo DL bbb
0000000000000 0000000000O0D 0000000000 UDOODUDOUOO
gdooooOoO0O0O0O0oO0O0O00O0O0O0UULODUUODOUUOUOOOO 8ood

string.find(s,sub[,start[, end]])
s[start:end] 000000000 swhOODOOODOOOODOOOOODOOODDODODODOD sOOO
000000000000 0oo0oo0oo0g -1 000000 startd end 0000000 D0OO0OOO0
0000000000000 000000ooooooooo

string.rfind (s, sub[, start[, end]])
find() 00000000000 O0OO0OOOOOODOOOOOOOOOOO

string.index (s, sub[, start[, end]])
find() 0000000000000 O0O0O0OO0OO0OO0OUOOO valueError00Q00ooOQ

string.rindex (s, sub[, start[, end]])
rfind() 00000000000 O0OOC0OOCOOODOODOODOO valueError00ooonQ

string.count (s,sub[,start[,end]])
s[start:end] OOOOODOO0OD00O0 sub0 (DO0OODO)ODDODODODODODODODOO start 0 end 00O
goo00o0ooooooooooooboooooooooooooboooooooooo

string.lower (s)
sO00000000O0000O0000O000O0O00O0O

104 07000000



The Python Library Reference, 0 000 2.7.15

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

000 s000000000000000000O0O0OO000O0000 sep00000O0O0O0OOO
None OODOODOOODOODO (CODODDOODOODOOODOODOOOO)ODOODOODODODODODODOOOOO
O00000 sep0 NoneJOOOOOOOOODOUOOOODOOOOOODOOOOOOOOOOO
gooooboboboooooooobbb oo bbb oooooooobbbbooo
maxsplt 00 0000000000000 maxsplt 00 0000000000000 O0OOODOOOO
000000000000 (COOO0ODODODDODOODODOD0DO maxsplit+l 00)O maxsplit 00O
00000 -10000000000000000@uoooooooooooo)o

goboobooboobboonoboobdsepdDD0O0D0O0O0O sep00D0DOODO NoneO OO
gobooboobbuooboobob sepbdboobbooboobbooboobboobOoo
gooo

string.rsplit (s[,sep[,maxsplit]])
sO000000000000 s0000000000000000000000O0000OOOO00
Osplit()000000000D00O0O00O0ODOO0O0O00O000O0000 maxsplir000000O00O
0000000000000000000000 maxsplt 00000000000 0OO maxsplit O
00000000 0000 -0d0odooobooogooooooooooooooooooog @ooa
0000000000000 maxsplit+l O00)0

ooooo 24000.

string.splitfields (s[, sep[, maxsplit] ])
00000 split() 0000000 0O0OODODO (OO0 split()0000D00O00O0OOOOOODO
splitfields () 000 200000000000000)O

string.join(wora’s[, sep])
0000000000000 sep0 000000000 sep0000000O0DOODODOO 10000
string.join(string.split (s, sep), sep) U0OO sOOOOOO

string.joinfields(words[,sep])
00000 join()OODODOOODODOO(@MODOO join(¢)OODODOOODO 1000000
00 joinfields() 000 2000000000))000000000000 joinfields() O
dddododdooooobobobobbbb join¢g) UUUUUOUOOUOOOOOO

string.lstrip(s[,chars])
000000000000 00000000000000000 chars0O000D0O0DO0ODO NoneOO
000000000 00000000 charsO NoneOOOOOOODOOOO charsO0O0OOOOOO
oooooo

00000 223000:chars 0000000000000000O0 2200000000 charsO0O
ooooocooboooooo

string.rstrip (s[, chars])
0000000000000 O0O0O0OO0O0O0O0OOOODOO0ODOO charsOOODODODOOOO NoneOO
000000000 00000000 charsO NoneOOOOOOOOOO charsO0DODOOOOOO
oooooo
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00000 223000:chars 000000000000000O00O0 2200000000 charsO0O
ooooocooboooooo

string.strip (s[, chars])
OoO00o0obO0o0o0Db0o00bD0o00bOU0OoDOOUOODODO0OO0DO0OOD charsOOOODOODOO
None JODODOOODOOODOO0ODODOOOOOOD charsO NoneOOOODODOOOOO chars O
gboooooooooobogoo

00000 223000:chars 000000000000 0O0ODODO 2200000000 chars OO
gboooooooooogo

string.swapcase (s)
sO0000000000000000000O00o0O

string.translate (s, table[, deletechars])
sO00000@UUOOO0000O)deletechars 0000000000000 table0 0000000
000000000 ble0 2560 0000000000000 00O00O00OO0OOOOOOOOOOO
0000000000000 00000000 wbled NoneO0OOOOOODODOOOOOOOOOO

string.upper (s)
sOO0000O0OO00oDOoO00oooOoOooooooo

string.ljust (s,width[,ﬁllchar])

string.rjust (s,width[,ﬁllchar])

string.center (s, width[,ﬁllchar] )
0000000000000 0000000000000O000O0O000DOooO0OoooOoOOooooOO
00000000000 sODO0OO0OD0O0ODODO0O0O0O0OD0OOODOD filchaer0ODO0O0OOOCODOODO
00000000000 width 0OODDOO0O0O0O0DOO0OOOODOOOOODOOOOODOOOOOOOO
ooo

string.z£ill (s, width)
0000000000 sO0OO00O0000O0 widdhOOOOODOOOODOOODOOOODOOOODOOO
oooOooooo

string.replace (s, old, new[, maxreplace])
sO000000D0 oldDODO newOOOOOODOOOODOOO maxreplace0 00000000000
0000 maxreplace 0000000000

72 re— 000000

oooooo0oO000 Pl 0000000000000 D0OO0O0O0OOOOOOODODOOOODOOOOOOO
000000000 0oo0O00O0 80000000 UnicodeJOOOOOOOOOODOOO

gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
00000O000DO0DO0000000 ("\")0OODOLDOUOLDOUDOUOUDOODOODODOO0OO0O00 Python
goboooooooooooooboooooOooboooooooooooooOooooDOoDOooDbboooon
0000000000000 OoUoUooo \\\\'OODOODODOOLDOODOUOOODDOODOODODODO A\
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000000000000 000 PythonO0ODOODODOOODOOOODOOODODOOD\\OOODODOOD
ooboooooon

000000000 PythonO rawstring 0 0 0000000000000 0O0O0O 'x' 0000000000
0000000000000 000O00DO0000DOUOO0OLD "\n"OOOODODOUODODODOOUODOOODOD
000 «"\n"O '\'0O 'n' 000000000000 0O0ODOO0O0OODOOO0O0O PythonODOOOODODO
000000 rawstring 000000000000

goooboobobobobi0oobobOobOnDO rRegexObject DUDODODOOOOODOODODODO
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
gooogobooo

O0:

00000000 regeex000000000000000O0 re000000CO0OO0O0O APIODOOODOODODO
000000 Unicorde DOOOOO0OOOOO

721 0000000000

oooo(@OO0ORE)ODOOOCOOOO0 match)yOOOOODOOOOOOCOOOOOOOOOOOOOOO
gobooooooooooooobooooooooobo(@oboooboOooooooooDbOoooboooOoD
ooooooooooo)oooooooo

goo0000b0o0o0OO0O0o0bO00o0Db0O0Ob0Db00 A0 BODOODODDOODODOOD ABODOODOOO
goooooOobopOd AOOOOOCODOOODOOOgO BOOODOOODOODO pgO ABOOODOODO
gooobooboooobooboob0 A0 BOUOUOUODOOOODUOODDODODODUOODOOUOODOO
gooooooboOoooooo A0 BOOOODOOOOOOODOOODOODOODOODODOODOOO
gogboobooobooboboobooboobobooboobbooboobbooboobbooboboobo
000000000 FiedlDO0OOOODOODODOODOOOODOOOOOCOOOCOO

gogoboobbooobboooobbbooobbbooobbooobbbooobbboooobbbooon
regex-howto O OO OO OO

000000000000000000000000000 'A'0 'a'00000 '0'00000000
000000000000 0000000000000000000000000000000000000
00000000000 last 0000 'last' 00000000 (MO00000000000000000
0000000 00000000 special style0O0O0O00000O0OOOOOOO ‘0000000
'0o0ooo)

"'oD'('00000000000000000D000000000DO00O00D000D00DOO0ODO
00oO0DOO00OC00OOC0OO00OCO0DOo0OO0O0O0OC0ODO0O0OC00OO0ODOU0OO0ODOCOODO null byte O
0000000000000 \number D000 "\x00' 000000000 DODOOOODOOO

0o0ooooog (x,+,2,{m,n}00)00000000O0O00OOOOOODOOOUOODOOOOOOOD
gr-200000000000DOODOODOODOOOOODOOOODOOOOODOOOODOOOOOOn
0000000000000 0D0DO000D0DOoUoooD (2:af{6h)x0600 'a'0000OOD
ooboooooog
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goboooooooon:

(O0oo0)o000o0o0DOOoU0OU000O0DO0U0DOO0OCOO0ODOU0DOO0O0O poTALLODOOOOODOO
gbooooooboobobobooooooog

(opooOo)oooooDoOoUooDoUOU0DOo MULTILINEOODOOOOOOOOOOOOODOOOO

go000oO0OO0O0O0OO0OO0OO0OO0U0O0OUOO0OO0OUOUUOOUODOUODOOODOODLOUOODODODO foo O ’foo’ O
foobar’ 000000000000 DOO0DO0DOO foo$ O ’foor OO0O0DOOODODODOODODODO
000 'fool\nfoo2\n'O foo.$000000D0DO0O0O0O0OOOOO *foo2’ 00DODODOOO
MULTILINEOOOODO fool’ 000000000 $000 '"foo\n'OOODOOODOO200 (OO
00)OoooooOo:1000000000000 1000000000000

OO0OCCOCREOOOOOOREOOOOOODOOOOOOCOCOOOOOOOOOOO0O0O0O0O0O0O
O0O0O0OCQO ebx 0 ’2’07ab’ 000002 000000 OOCOCOCOCODODODOOODOOO

OO00O0OO0OREODOOOUOCORECOIOODOODOOOOOOOODOOUOOOOOODOOOO
ab+0’2’ 000000 O0O0OC0O0O0OOO0OO0OOUOOO0O0DOODODODOO

OO0O0O0O0REUOOCOOODREODOOD 100D00DOD0OOOOOOOOODODOOOODOO
ab?0’2’ 0000 ab00000O0OOO

*?,+2,2?2 '"«'0 '+'0 ' 00000000000 DO OO0 (greedy) 00000 O0OODOODOOODOO

{m}

gooooboobobooobooobooobooboobboooboobobooobooobOooDbo
UobbDbO0 <.«x>0<a> b <c>U0000000D0 <a>000000DO00O00O0DODOOO
0000000000000 ?0000000000000 OO0 (non-greedy) 0000 OOOO
(minimal) D0 00000000000 OO0 ODOOODOOOOOOOOOOOOOO0OO00 <.%x?>0
Ub0 <a>0000000000

O0OOO0REODOmOOO0O0O0COO0OO0OCOOODOOOOOOOCOOOODOOOOOOOOOOO
OORECODOOODODOOOODOOOD a{e}0000D 600 'a'000D0DODOOODODOSO
cooooooooon

{m,n} ODOODODREOODOUOUOOREODOmOOO 00000000000 DOOOODOOOODOOOOOD

0000000000000 D00D00D0D00D a{3,5} 003000500 'a'00000O0ODOO
OC0mO0000O000OODOOOOOODOD ODOODOOODOO0OOROOODOOODOOOOOOO
0000000000000 a{4,}p0 aaaab 00000 'a' 000 bOOOODOOODOOOODO
b0 aaabb0dbobooboooboobooboboboboboooboobobobobooooboobn
gobooboobooooo

{m,n}? OO0 REOUODODOOOREOmOIOODnO0000D00ODO0ODODOOOODOOD OOODOOOD

00000ooo000o0oo000o0oooOo00o0oooO000oooOo0o0o0ooooooooooOGe
00000 'aaaaaa' OO0 a{3,5} 00500 'a'00000000DO0O af3,5}?203000
ooooooooboooo

oooooooooooo ('<'0 '2'0000000O0COO0ODOOOOOOCOO)0O000O0
ooobooooooooooo;ooobooooobooooboooo

OO0D0000000000 rawstring 00000000 OOOOOCO PythonOOOOOOOOODO
gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
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0000000 PythonO0OOODOOO0O0OO0OO0O0O0O0O0O0O0OO0OO0O0O0DODODOODOOOOOOODOO
Ooooooooooooo0oOoooooooooOoOo0oO0 pythonOO0O0OO0O0O0ODOOCOOOOO
0ogooopoooooooo 200000000000 000000OO0O00O0oOO00ODOO0
0000000000000 00D0 rawstring0 000000000000

[] gooboobooboboobboooboobbooboboobbooboon:
e JOODOODODOOODO [amk] O 'a','m",'k'000Q0oogonO

- JO0U0OD0OOODOOOOOOOOO20000000 '-'ODDODODODDOODDOODO [a-z]
0000o00ogoog ASclioooooooooo [o-51[0-910 0000 5900000000
2000000000000 [0-9A-Fa-f] 0000 l60000000ODDODODODO -000O0O
00000000 (0: [a\-z])0OOODODOOOODOOODOOOO (@O: [a-H)OOOOO "=
gooogoooo

 J00O0O0OUODODOOOODODOODODOOD [(+x)1000DbOD0O "(r'+'0O "x*0O0O0O
gg v)y'ooooboooboooboo

- \wO \sOOOODOOOOO (0D)UDLULOLOOODODODUODODODUODODODODODODODOOOOO
LOCALE D unNICcODEDOOODOODODOODODODLOOOOOOODOODOO

- DO0O0OO0OO0OO0OODOOCOODOCO OOOD ODOOOO0OOOOOOOOOOODOOObOODbOOn
''gJoo0oo0 oo ooboobocooooogonD 510 's'OO0O0O0D0DOODOObOO
gooo [(~~1o0'rooooooboocoboocoobooc0oboo0 ~obobocoooboooobooboooooo
ooboooooogono

- 00000000 ']'000000000000000000000000000000000
oooooo [ON\{N0nOM{}100000 '1'00000000

"' ABOUOOUOODAUDBOUUOUOREOOOODOAOBOOOOODOODOODOODOOODOODOOOD
O0D0D0OO0REOODOODODOOO ')'0O000O0OODO0ODOOOOOODOODODOOO(@UOD)DOOD
0000000000000 000O000O0ODO00OO0O "|'OUODOUO0OREODODODOOODOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
gboobaO0OO0OODODOOO BOOOOOOODOODODODOOOOOODOODOODODOOOOB
0000000000000 000O00O00O0000O0 '"|'0000D00D000 (greedy)yD0OOO
00000000 '"|'o00000000 \|OD0D00O0O00DO0O0O0D [(J0O0o0obD0ooobOboOOooo
oooon

(...) oooobooboooboobooboboobbobobobboboobobboobOoobooboboDbo
0000000000000 DO0000D00O00DUO0O00 \number 000000 OODOODOOO

g0oooo0ooo0ooooooOooooO '(*oO Y)'0o000D00LDo0O0\(0DD0O0D \)Obooooo
gboooooooooogogoD (1 1o

(...) DOoODOOOOO(C (000 '2'000000000000)0 '»'O000000000O00
gboooooooooboobobobobooobooooooboboboboboboooooooDo
gboobooboon (?p<name>...) 0DO00000O0OO0OOC0OO0OOC0OODOOOCODOOOOOODOO

cooooooboooooo

(?ilmsux) (OO 'i','L','m",'s','u'",'x' 00 10000)0000000000O0OO0O0OOO
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00000000000000000000 (re.7(0000000000000), re.2(00000
0), re.M (MULTILINE 0 0 0), re. s (DOTALL 00 0), re. U (Unicode 00), re.x (0 0)) 00
00000 (@O00000000 0000000000 00000000)000000 flag000
re.compile() 000000000000000000000O0O0O00O00ON000000000

(?x) bg0oboobboobboobboobbooobbooobbooboboobDboobbOoon
cooobo l1oooooooooOoobOoooooooooDo00ooooUboooooDoOoooDo
goboobogoo

..) bOooOoobOOoobocoOoobOOoocOoOooOoOoOobOOb0cbOOOobOcbOOobOObObOOObOOoDbOObOOODO

goobooboobbooboobooobooboooboobboboboobbobbooboo
gbooooooboobobobooooooo boooo o

(?P<name>...) UOOoooooobObObOOODOOOOODOOOOOOOOOODODDODOOOOOOO

00000000 name000000000000000000O0O000O0O0O0O PythonOOOOOO
ooooOOoO0O000000100000000000000000000000000000000O0O0
cooboboooboooooooooooooobooooo

000000000 3000000000000000000000 (?P<quote>["\"1).x2(?
P=quote) (DOODOOOO0ODODOOODOOODOOOOODOO)OOO «

0000 "quote” 00 DO0OOODOODO gooao

ooooooooon
e (?P=quote) (ODOODO)

.\1

gdboooobodmbOooOon
* m.group ('quote')

* m.end('quote') (etc.)

re.sub () 0 repl 00000OODOO0O
* \g<guote>

o \g<1>

.\1

(?P=name) 0O000O000O0O0O0O0COOOOC;00000000 nameOO000O0OO0C0OO0OOOC

(24...

(?=..

ooooooo
)y Dooooooocooobooooobooobooooon

) 00 ...00000000000000C0000000O0O0O0O0OOCOOCOO0O0O0O0OOOOOOOO
O0000D000O0O00 (lookahead assertion) 0 0000000000 Isaac (?2=Asimov) OO
'Isaac 'O 'Asimov' OOOOOOOO '"Isaac 'UdOdoooon

..) 00O ...0000000C0O000COO0O0OCOOOOOOOOOOOOOCOCOOOCOOO

(negative lookahead assertion) 0 0 00000 Isaac (?!Asimov) OO 'Isaac 'O 'Asimov'
OO0 00D00o00ooooooo

110

07000000



The Python Library Reference, 0 000 2.7.15

(?<=..

(<<t

.) Dooodoooboooooooooooooono ...0obobooooooooooobooooon
0000000000 0000000 (?<=abc)defd abecdef 000000O0O0O00O0O0O00O
jpjopoooooo0oo0oOooooooooooooooOooOoooooooooooooooooo
0000000000000 0000D00000D000000000 abecO alpb00000O0O0O ax
0 a{3,4}0000000000000D000D00D0OODOODOODODOODODOODOOODOD
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooOooboocooobO;0000000000000000 match () O0O0O00O search() 0000
ooooogo:

>>> import re

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

'def'

goboobooboboobobooboob:

>>> m = re.search (' (?<=-)\w+t+', 'spam-egg')
>>> m.group (0)

leggl

.) 0o0o0ooO0o0ooOoUOo ...000000O000O0O0O0DO0OO0ODOOUOOOOOOOD
00000 (negative lookbehind assertion) 0 0 000 00000000000000000O000O00O0O
000000000 0O000o0oO0o0O0oO0o0oO0oO0o0Oo0oO0ooOo0o0ooo0ooooUoo
gobooboobobooboobobooboobbooboobboobooobon

(? (id/name)yes—pattern\no—pattern) 00000 i dDOD0DO0ODO0OD0OO0ODOO0O0OO0 name O

0000 yes-pattern 00000000 0O0O0DO0DO0O0O0DO00 no-pattern 00000
O00 no-pattern 0000000000000 000O0 (<)?(\w+@\w+ (?2:\.\w+)+) (?
(H)>) 0Demal 00000000 O0O0OO0O0O0DO0OO0DODOOODOO0OO '"<userlhost.com>'
U 'userfhost.com' JOUOO0OOO0O0OO0O0O '<userfhost.com' JOOOOOOOOO

ooooo 24000.

00000000 '\'0000000000000000000000000D000D0000O0000O0D
0000000 REO2000000000000O00D00O0N\SOODO 's'000O0O0ODOO

\number 00000000 0OO0OOOOOOOOOOOOOOO 1IODO00OOOOOOOOODOOOOOO

\A
\b

OO0 (.+) \100O 'the the'000OO '55 55' 000000000 'thethe' DO0OOOO
000D @O000D000Doo0oo0ooooDoO)00oo0o0ooo0ooo0oon09Yoooooon
0000000000 U0OCU0OU0CU0OCUOOUOOUODO mumber000OOOOOOCQOOODOO
number 0 300 80 0000000000000 0O0OOOOOOODODOOO8000 number0000
gboooooooooobogobobon ("o 1'oooo0booooobooboboboboooon

goboobooooboooooo

cooooboooobooooooboOooobOOoOobobOoOoboboboooOoboooObOOobobobOoOoobon
oooooboobooobooooooobooobooobOoboooboooOoboOoobDbOoOobobDOoooboo
00 \bO\wOODOD \WOO (QOOOUO)OOOO \wOOOODOOO/OOODOODODODOODO
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\d

\D

\S

\w

\W

\Z

dddddoooobbbobbbboDbb uNIcOoDE O LocaLEOODODOODDODODODODODODDDODODO
r'\bfoo\b' O "foo', '"foo.', '(foo)"', 'bar foo baz' 000O0DOO0OO 'foobar',
'fool3'UUOUDOUODOUOOUOODOODODODOO \bD Python 00000000 0OO0OOOODOOOO
00 (backspace) OO OO OOO

0000000000000 00000000000000D D0 D0D0D0OD0O0OO0 r'py\B' O
'python', 'py3', 'py2' DOO0OODOOOO "py','py. ", 'py!' 0000000 O0O0ODOO
0\bOOOODODODOODOOOOODODOOOO LOCALED UNICODEOODOOODOODOOOO

UNICODEOODOOOOODOODOOOOObOObOObOOobOOOobOobOoboobooooo (o-91000
00000 unIcopEOOOOOOUnicode 0000000000000 00000000000O00OO
goooooo

UNICODEODUOUODOOODOOOODbOoobobobuoobuooboobuooboboobboonob [ro-910
0000000 unNIcoDEOOODOOOOOO Unicode DOOODOODOOOOOOOOODOOOOO
goboobooobooboboo

UNICODEOOOUOODOOODODOUOODO0OODO0DOOUODOOooooooog [ \t\n\r\f\v]
O00oo0bDDO0oO0 rocALEODDODOOOOOODOOOOODOOOOODOOOOOODODO UNICODE
00000000D00o0O00 [ \t\n\r\f\vl O Unicode 0000000000 DODOOOOOODO
ooooocooboooooon

UNICODE DO DOOO0OO0OO0OO0ObOOOO0Ooobooobobooogogoboooooooogo o
\t\n\r\f\v] 00000000 rLocALEOODOOOODOOOODOODOODOOOOOODOODOO
000000 unNIcopEODOOODOOOOOODDOODO UnicordeOOOOOOOOOOODOODOOO
obooooooooobobobo

LOCALE D UNICODEODOUODODODOOOOOOODOODODODObOOOOODOObOObOooOoDO
00000 [a-zA-Z20-9.1 00000000 rocALEOODOOOOOOOOOO [o-9.10000
gboobooooboobooboobboboboobooboooboboobOo0 unIcopEODODOO
00000000 [0-9.1000 Unicode OODODOODOO0OO0OO0OOOOOOOOOODOOOOOODOO
oooooooo

LOCALE O UNICODEDOOODOODOOODOOODODOODOODOODOODOOOODOOO
[Ta-zA-20-9.] 00000000 ocALEODOOOO0OOOOOOOO [o-9.100000D0O0
gooobooooboobooboobbobobooboobo0ooUo oNIcopEODOOODOOO
0000000 [(0-9.] 0000000 UnicodeOOOOOOODOOODOODOOODOODOOODOOO
goboobooooo

goboobooobooboboo

U00b00b0o000n0 cocALEd UNICODEOODOOODOODODOOOOO rocALEODDOODOOOOO
ul cocALEO0O00DOO0OO0OOO

PythonO0OOOOOOOOOOOOOOOOOOOOOOCOOODOODOOOOOOOCOOOOODOOOOO
ooo:
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\a
\r
AN\

\b \f \n
\t \v \x

A\ 0000000 0D0O0D0OD0O0D0O00OO0D (backspace) 00 DOD0OO0DODOOODOOOODO)

§00000000000000000O0000DOO0000 1000000000080 30000000O
0g8o0o0ooooooooooooooooooooooOoCoOooOoOooooooooooooooooDoD 8
oooooooooooooos30ooooooon

Ooo:

Mastering Regular Expressions 000000 Jeffrey Friedl DOO’Reilly 00O 00000000000

000002000 PpyhonOOOOOOODOOOOOODODOOOOOODOOOOOODODOOOOO
gboooooooooon

722 0000000000

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
goboooooooooooooboooobooooboooobooooooOooooDOooooDOboOooDboboooon
goboooboocoobooooboooo

re.compile (pattern, flags=0)

cooooboooooooobOoOOobOOobOOobOOobOObOOObOObOOobOObOObOObObOODODbDOn
match () U search () O0000000O0O0OOOO0O0OO0ODOOOOOOOO

000000 flags0 0000000000000 O0OOOOOOOOODOOOODOOOOOOODOO
OR(|00D)OODODOODOODOOOOODOOODOO

oooon

prog = re.compile (pattern)

result = prog.match(string)

od

result = re.match(pattern, string)

gbooooobdDb re.compile () DODODO0OOOOOODOODOOOOOOODOODODOOODOO
gbooooooboobobobooooooooboboo

O0: 000 re.match(), re.search(), re.compile () 000000000 0O0OOOOOONO
J0000o0o0o0o0ooooooboboboOoOobOoOobOoObO00000000o0o0oooooooooooobDoOn
J0000o0oooooooooooboooon
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re.

re.

re.

re.

re.

re.

re

re.

re.

re.

re.

re.

re

re.

DEBUG
ooooboooobooooooocooobooooboooooo

I

IGNORECASE
Perform case-insensitive matching; expressions like [A-Z] will match lowercase letters, too. This is not
affected by the current locale. To get this effect on non-ASCII Unicode characters such as O and , add the
UNICODE flag.

L
LOCALE
\wO \wO \bOOODO\BO \sO\sOOOOOOOOOOOOOOOOO

M

.MULTILINE

ooooooooooooo r~roooo000000000000@OoOoOooO0)oooooo0n
ooooooooo 's'ooobooooboobo0oooooo(@obobooo)ooooboooboooooo
oo0 r~'ooooo0o0oooooodoon 'sro00doo0o0o0oooooooooooooon
O@ooooo)yoooooooo

S

DOTALL
cooo '.'oooobocoobooc0ooobo0oooooboooboooboooooooboooooooo Ly
ooobOoboboooooooooooooDo

U

UNICODE
Make the \w, \W, \b, \B, \d, \D, \s and \S sequences dependent on the Unicode character properties
database. Also enables non-ASCII matching for TGNORECASE.

oooooz2o0000.

X

.VERBOSE

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
gbobooobuobobobOoboobobonono x20 (?: 0 (?Ppe...>0000D00O00O0ODO
goobooboobbooboobobooboobboooboobboboboobbobobooboo
#0000000000O0000DO0 #0000COO0ODOOODOOOODOOOOO

cooobobodooboooooooobooooooooooooobooooobooooooog:

a = re.compile(r"""\d + # the integral part

\. # the decimal point

\d » # some fractional digits""", re.X)
b = re.compile (r"\d+\.\d*")

search (pattern, string, flags=0)
string 000000000000 pattern 000000000000 0O0OOOOOOOOOO
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MatchObject 00000000000 O0O0O0O0O0OOOOO0OO0OOO0OO0O0O0O0O0O0O0O0O00O00O00
Oo00O0NeneOOOO0OOOOOO0OO0OOCOOOOOOODOOOODOOOOOOOODOOOOO
ooooooooon

re .match (pattern, string, flags=0)
00 string0 000 000000000000 pattern 000000000000 MatchObject O
gdo0ooO0OoO0OoOOOOOOOOOOOUOOOOUODOOODOOOO NoneODDOODDOOOOOOO
goooooooooobooboboboboooboon

MULTILINEOOOOOOOOOre.match() OODOODOODODOOOOOOOOOOOOOOOO
gobooboooboobobooo

string0000000000D0O0O00OD search() 0000000 (search()vs. match() DO 00O0O
0000)0

re.split (pattern, string, maxsplit=0, flags=0)
string 00 pattern 00000000000 DO0O0O0OO0ODO0ODOOO pattern000000O0O0DOO0O
0000000000000 0000O000D0C00000O000DO0OU000g maxsplit 0O OO
O000000 maxsplir 0000000000000 DOODOODOODOO0OOOODOOODOODO
(COO000000U0OoOoOoDO Python 150000000 maxsplit 000000000000 CDOO
OO000OOoOoOooooooopooon)

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

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

>>> re.split ('"\W+', 'Words, words, words.',6 1)
['"Words', 'words, words.']

>>> re.split('[a-f]+', '0a3B9', flags=re.IGNORECASE)
['o', '3a', '9']

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooooboooobooooooocooobooooboooooo

>>> re.split (' (\W+)', '...words, words...")

["I l...l,

'words', ', ', 'words', '...', '']

oooooooooooooooooooooooooOoOooooooOooooOooOoo(@bOoOooo
ogooooOoooopoOoOoOOooOoooooooOooOo2000b0O0O0b040000)

split 00 000000000000 000000O00000O000ODO0O00DDOO:

>>> re.split('x+x"', 'foo')

["foo']

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

00000 27000:000000 flagsO0000O00O0O0OOO

re.findall (pattern, string, flags=0)
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string 00 parteern 00 000000000000 COO0O00O0DOOCOOO0O0O0OOO stringd 00
ogoooooooooooOooDOODOOODOOOOOOOOOOOOO 1O0O0O0O0O0O0O0O0O0O0ODOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbboOooon
coobooooooon

0O O : Due to the limitation of the current implementation the character following an empty match is not in-
cluded in anext match, so findall (r' “[\w+', 'two words')returns['', 'wo', 'words']

(note missed ’t”). This is changed in Python 3.7.

ooooo 152000.

00000 24000:000000 flagsOD0000O0OOOOOO

re. finditer (pattern, string, flags=0)

Return an iterator yielding Mat chOb ject instances over all non-overlapping matches for the RE pattern
in string. The string is scanned left-to-right, and matches are returned in the order found. Empty matches

are included in the result. See also the note about findall ().
goooo22000.

00000 24000:000000 flagsO0000O0OOOOO

re.sub (pattern, repl, string, count=0, flags=0)

string 000 pattern 00 0000000000000 O0O0O0OODODO repl00000OCOOOOO
OO00000O00DOCO00ODO0O00ODOOOUODsting0D0OOOUOODOOOO repl000O0O0OOO
goobooboobbooboobbooobooboooboobboboboobbobbooboo
0000000000 \nOOODODOOODOODOOODOO \r0OOOOOOOOODOOODOOODOODOO
000 \300000000000000000000D0D00 \6eODOOOOODOO (backreference)
gooooOooOoOoOoo 6000O0O0OUOODODDODOOUDDODUOOOO:

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

'def myfunc():")

'static PyObject*\npy_myfunc (void) \n{'

OO0 repl0000000D0O0DODOOO pattern000000000COCOCOOO0O00O000000O00O
gbooooooooboobobobooooooooobobobooo:

>>> def dashrepl (matchobij) :

[

if matchobj.group(0) == '-': return
else: return '-'

>>> re.sub('-{1,2}', dashrepl, 'pro———-gram-files')

'pro-—gram files'

>>> re.sub(r'\sAND\s', ' & ', 'Baked Beans And Spam', flags=re.IGNORECASE)

'Baked Beans & Spam'

gboooooooob REODODOODOobobobobooo
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0000000 coumr OO0ODOODOODODOOOO0OO0OO0OO0OO000 coumrOO0OODOODODO
goo0oo0oo0obOOoOoOoO0ooO0oOoO0ooU0b0U0OO0U0bDObO0ObOO0DODOoOOUOOODOOODODOO
gooobOoobo0o0ooboobUoobo0obUoobOOooDbOoobUoobOOn sub (', "1,
'abe') O '"-a-b-c-'0O0000O0O

000000 repl00000000O0DO0OODDOOODDOODODOOODOO \g<name>0O0O (?
P<name>...) U0OO0OODODOO0OOO0O name 00000000 ODOODOODOODODODODOO
00000 \g<number> 0000000000000 0DDO0DOO;\g<2>0000\2000
0000 \g<2>000000000000000000000\20000000200000000
ooooOooodo20000d0oog 'oroo0bObOUd0OoO0oOoOOoOoUbDOoUOoODOOooOon
000000 \g<0O>0DO0OREOODOOODODOOOOOOODOOOOODOO

00000 27000:000000 flagsO0OO0OOOOOOOOO

re . subn (pattern, repl, string, count=0, flags=0)

sub () 000000000 0O0O0O0O0O0O0 (new_stringl number_of_subsmade) UOOOOO
O0O0C0OC027000:000000 flags0000Q0QOQooooQg

re.escape (pattern)
Escape all the characters in pattern except ASCII letters and numbers. This is useful if you want to match

an arbitrary literal string that may have regular expression metacharacters in it. For example:

>>> print re.escape('python.exe')

python\.exe

>>> legal_chars = string.ascii_lowercase + string.digits + "!#S%a'x+—."_"|7:"
>>> print '[%s]+' % re.escape(legal_chars)
[abcdefghijklmnopgrstuvwxyz0123456789\ I \#\S\S\ &\ "\ e \H\ =\ A NNV N7\ s T+

>>> operators = ['+', '=', 'x', /', Tux']

>>> print '\'.join(map(re.escape, sorted (operators, reverse=True)))

N/ IN=INH N * N\ %

re.purge ()
gooooooooooooooad

exception re.error
gooodooOd0ooOd0ooO0Oood0oOoo0DOoUDOOo0oOoUObOD (@ooooDoUooooooo
coooo)fooboooobooooboobooooooOoooooOoooooOoooooooooo
g000Oo0o0OoOooO0O0oDOoO00OoOO0U0bOOoOoU0OoDoOoUoooUUDbooooo

723 0000000000

class re.RegexObject
RegexObject 0000000 ODOODOODOODODOOOODO:

search(string[, pos[, endpos]])
string 00 000000000000 0O00O0OD0O0O0DOOO00O0D0O MatchObjectOODODOO
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0000000 sring0000000000000O0 NoneOOOOOOOOOO string0000
gooooooooooooooooooboooooooooo

000000200000 pesO00 sring0000000000000000 indexOOOODOO
gooooooOOooOOoOoOoOoOOoOoOOoOOCOcOO0O0OOOoOOOOOO00O0oOoODOOOobOOoOoOooOoOn
oooooQ '~'og0o0000C0C000C00O00000000000000000000O0 index
gobooooooooooo

0000000 endpos O sring 000 0000000000000 O0OODOO sring0 000
endpos 000000000000 OCOOODOOODOOODO posO0O endpos — 1000000
000000000000 000 endposJ pos 000000000000 ODOODOOODOODOO
00000b00d000 wmOOODOOODODOOODDOOOOOO rx.search(string, 0, 50)
U rx.search(string[:50], 0) UOdQoodg

>>> 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] ] )

00 string0 000 00000000000000000000000000 MatchObjectO
goboooooooobooobooooobo0oo0obo0o0obd v Noned00OO0OO0O0OO0OOO
gboboooooooooboooobooooooo

0000000 posO endpos 0000 search () D00000000000O00OO

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

>>> pattern.match ("dog") # No match as "o" is not at the start of "dog
>>> pattern.match ("dog", 1) # Match as "o" is the 2nd character of "dog".
<_sre.SRE_Match object at ...>

string 0000000000000 0O0O0O0000 search() OOOOOOO ( search() vs.
match()) OO0 D0OO000O0OO0)O

split (string, maxsplit=0)

split () 00000000 O0O0ODO0OO0OO0O0O0OO0O0DO0O0O0O0OO0O0D0mateh () OO00O0OO0OO
00000 pos,endpos OO 0O DO0O0O0O0O0O0OODOOODOOODOOO

findall (string[, pos[, endpos] ])

findall () OOO0O0OO0OD0ODOOODOOOODOO0ODOOODOODODO0O0 match () ODOOODO
0000004 pos,endpos000000O0OCOCOODOOODOOOOOO

finditer (string[, pos[, endpos] ])

finditer () DO0OO00000000O0O0ODO0ODODODOODOODODOODO match () OODOO
00000000 pos,endposO0O00000O00O0OOOOOOOCOCOOO

sub (repl, string, count=0)

supb () 00000000000 DOO0OOOOODO0ObOOO
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subn (repl, string, count=0)
subn() 000000O0OO0O0ODOODOODOOOOOOOOOO

flags
goboooooooobDoobDOoobooD compile() DO0ODDOODOODDOODOODOOO
o «(z>...)000boobboooboobboooboon

groups

goboooobooboobobooboooo

groupindex
(?P<id>) 0000D00O0D0OCOO0DOOOOOODODOOOOOODODOOOOOODOOOODO
0000000000000oo0oooooooooooooooooo

pattern
REOCOOOOOOOOOOODOOOODOOODOOOODOOOO

7.2.4 MatchObject 000000

class re.MatchObject
O000000o00o00o00o0f0d TrueOODOODOO match() O search () O0OOOOOODO0O
000 NoneOOUODOODOOO ifO0OD0OD00OO0O0O0OOODOODODODOODODODOOOO:

match = re.search(pattern, string)
if match:

process (match)

gobooboobboobooobooboobbooboboon:

expand (femplate)
000000000 template 00 sub () 00000 0OO00OO0OOODO0OOOOOOODOODOO
000000000000 \nOOOO0OO0OOODO0OODO0DOO0ODODOODODOODOODO0O (\1,
\2)0000000000 (\g<l> \g<name>) 00000000000 OOOODODOOOO
ooo

group ( [groupl, ] )

00000 100000000000 0000O0000O00O000DODO00ODOO0O0DDOOO
0000U00o0o0oU0o0o0oUO0oO0ULO0O0oULO0DO0UDO0OO0oDLOUOO0ODOUoOO
00 groupl 0D DD0DO00O0O0ODOO0 (ODDOO0OOODOODOOODODO)DOO groupN OO
ooooooooo0o0ooOo0o0oo0oooO00ooOOo0ooOOo0o0oOoO0OOoO .99 oooo
gogooooboobbooboobbooboobobooboobboobboobbooboo
0000000000000 0000000000000D0000 IndexErrord000000
ggoboboooobbooobbooobbooobbooobboobbbdod NoneOO
gooooobooboboobuoobbooobuoobboooboobbooboobboobog

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

>>> m.group (0) # The entire match

(ooooooo)
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(O0ooooooooao)

'Isaac Newton'

>>> m.group (1) # The first parenthesized subgroup.

'Isaac’

>>> m.group (2) # The second parenthesized subgroup.

'Newton'

>>> m.group(l, 2) # Multiple arguments give us a tuple.

("Isaac', 'Newton')

goobOobO (?p<name>...) U0000ODO0OO0OOCODOgoupN OODOOOOOODOO

boboboboooooooooooooooooooooooooooooooooood
oob0o00ob0oooo0o0O0o00bOo0n0nn ndexeError00000000O0O

gobooooo:

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

>>> m.group ('first_name')

'Malcolm'

>>> m.group ('last_name')

'Reynolds"’

ooboooboooooooooboOoooboooboOooobooooooon

>>> m.group (1)
'Malcolm'
>>> m.group (2)

'Reynolds’

obooobooooooooOoobooOobobOoboOoooooOoOoOOoOoOoOboOoOoDo

>>> m = re.match(r" (..)+", "alb2c3") # Matches 3 times.
>>> m.group (1) # Returns only the last match.
|c3l

groups ( [default] )

ooooolooooooooooooooooooooooooobooOooooooooooon
O00defaul: 000 0000000000000 0DO0O0OOD0O0O00000O0ODO0O0ODO NoneO
00 (@O0O000o0o0O00oooO Python 1.5000000000000000O00OOODOO
oooooooooooooooooooo as10o00)00o0oooooo0o00O0oooooon
00o0ooooooooooooooooon)

oood:

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

('24', 'le32")

goboooboooooooooboOoboboooobooooobOoOoOoOoOooboboOoooboooOoo
000000000 000o0oDoo00d00defaur D000 O0OO0O0ODOOOOOOOODOO
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OO0 NoneOOOODOO

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

>>> m.groups () # Second group defaults to None.

('24', None)

>>> m.groups ('0") # Now, the second group defaults to '0'.
('24', '0")

groupdict([default])
0ooo00o0o000 00000 Do0o0O0O0000D00O00OO0O00D0D0D0DOooOOOooOOOoOO
O000defaur 000 0000000000000 OOOOOOOOOOOOOOO NoneOOO
good

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

{'"first_name': 'Malcolm', 'last_name': 'Reynolds'}

start([group])

end ( [group ] )
group 0000000000 OOCO0ODODOO0ODODOOOOOOOOOO growpOODOOOODO
0(@U0O00O00000D000D0D0000o00ooUOD greup D00 0O0O0O0OO0ODOOODODOO
oobo0-100bo0o00ooo00bDOo00mO000O0O0ODOO0ODOOOODOO gO
00000000 g000D000O0DODO0OO (m.group(g) DOODOOOODO)O:

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

gobod0d goupOUO0OD0ODODOOO0OO0DODOO m.start (group) U m.end(group) OO0
0o0o0ooooooooooogddd m = re.search('b(c?) ', 'cba') OOOODO m.
start(0) 0 100 m.end(0) 020000 m.start (1) Om.end (1) 0000 20000
m.start (2) O IndexError 000000000

00000000000000000 removethisOOOOOOOOOOOCOO

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

'tony@tiger.net'

span ( [group] )
MatchObject mO0O00OD000ODO0 20000 (m.start (group), m.end(group)) OO
00000 growp 00000 DOO0ODOOOODODOOO (-1, -1) 00000 group0 000
ooobooDboo

pos
RegexObject O search () O match () 00000 posO000D0O00OD0O RECODOODOO
goooooooooboobooooobooooon

endpos
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RegexObject O search () 0 match() 00000 endpos 00O 00000 REODODOODO
oooDoooooooooooooooooooooon

lastindex
goobooooO0ooO0ooO0ooO0ooUoOoU0ooUoboOoOOoOooOOo0ooOooUobUoboUOoUoooOg
O00O0O NoneOOOOODOO (a)b, ((a) (b)) O ((ab)) OOD0ODOODOO 'ab'dnononO
0000 lastindex == 10000000000 (a)(b) OOOOOOOO0OO lastindex
== 200000000

lastgroup
gooooobooobooboboobbooobobobUoooboobooobOooDboooo
gooboobobO0oooonbDg NoneD OO

re
00 MatchObject OOODOOOO match() OO0O0O search() 00000O0OO0OOOO0O
gooodooooaga

string

match () 0000 search() 00000000000

7.25 O

googon

gogbobogooboobooobooboobbooboobooobooboobboobon e

def displaymatch (match) :
if match is None:
return None

o

return '<Match: %r, groups=%r>' % (match.group (), match.groups())

goooooooooooooooooooOoOoooOooboO0oOoOOoOoOoOooOOoOoOoOoOoboOoO0 10o0O00ao
gooopo Ssoopoooooooooooooo o000 ’kro0dono o0 oooo 7o
ooogor»woilooooo»22o0»obooooocooooooooobooo

goboboooboobooobuooboobobooboobbooboobboooboobLbOoD

>>> valid = re.compile(r""[a2-9tjgk] (5}S")

>>> displaymatch(valid.match ("akt5g")) # Valid.
"<Match: 'aktb5qg', groups=()>"

>>> displaymatch (valid.match ("aktbe")) # Invalid.
>>> displaymatch(valid.match ("akt")) # Invalid.
>>> displaymatch (valid.match ("727ak")) # Valid.

"<Match: '727ak', groups=()>"

oooooo "7z27ek"0000000000O0O0O0O0O0O0O0OOOOOOOOO 200000000000
oobooooooooooooboooobooboooooog :
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>>> pair = re.compile(r".x(.).x\1")

>>> displaymatch (pair.match ("717ak")) # Pair of 7s.
"<Match: '717', groups=('7"',)>"

>>> displaymatch (pair.match ("718ak")) # No pairs.

>>> displaymatch (pair.match ("354aa")) # Pair of aces.
"<Match: '354aa', groups=('a',)>"

gogobboobbooobbooobboobboo0obibg MatechObject D group () DOOOODOO
gooooooo

>>> pair.match("717ak"™) .group (1)
l7¥

# Error because re.match() returns None, which doesn't have a group() method:
>>> 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)

gl

scanf() 100000000

Python OO DOOOOOOO scanf () 000000000 O0O00O0O0DOCOOOO scanf() 000000
gboboooboooooboooobooooooooOooboo0ooo0o0ooo0d scanf() 0O0O0O0OOO
goboooboooooooooooooooooono

scanf () 0000 |D0O00ODO

3c .

%5¢ {5}

$d [—+]12\d+

%e, %E, $£, %9 [=+12 (\d+ (\.\d*) 2]\.\d+) ([eE] [-+]2\d+)?
$i [—+]12(0[xX] [\dA-Fa-£]1+[0[0-7] x[\d+)

%0 [-+12[0-7]+

$s \S+

S$u \d+

$x, $X [-+]12(0[xX])?[\dA-Fa-f]+

gobbooobooooboooooOoOoOoOOoOoobOboOoobooOoo

/usr/sbin/sendmail - 0 errors, 4 warnings

00000 scanf () OO0OOO0OO0OOOOOOOO
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%s - %d errors, %d warnings

gobooooooooooooboooo

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

search() vs. match()

Python 000000000 2000000000000000000000000000 re.match() O
000000000000 0O00O000O00000 re.search () (PerlCO000COOOOOO)ODOODO
goooo

oood:

>>> re.match("c", "abcdef") # No match
>>> re.search("c", "abcdef") # Match
<_sre.SRE_Match object at ...>

'"'0000000000 search () D00000O0O0OO0ODOCOOOOOODOOOOOOOOOOOO:

>>> re.match("c", "abcdef") # No match

>>> re.search (" "c", "abcdef") # No match

>>> re.search (" a", "abcdef") # Match

<_sre.SRE_Match object at ...>

OJO000 MULTILINEOOOO match () O0O0O0OO0OO00OO0OOO0O0OO0O0OOO0OOOOOOOO 'O

000 search () 000000O0OO0DOOCOOOCO

>>> re.match('X', 'A\nB\nX', re.MULTILINE) # No match
>>> re.search (' X', 'A\nB\nX', re.MULTILINE) # Match
<_sre.SRE_Match object at ...>

gboobooo

split()000000O00OOODOODOODOODOOOODOOOOOOOO0O0O0OOO0O0O0OOO0ObOOOOObOOn
0o0oooooooooo0oooooooboo0ooo python00O0000O0DOOOCOOOOOOOO
gooogo

gooodoo0oooo0o0ooooOoo00oooOoOooO00ooOooooooOoooo3ooooooon
goo:

>>> text = """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"""
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ooo0o0oool1oo00000o0o00000oo000o0ooOo0o0o0oooOO00DoooOooO0ooooooOO0OOn
goooooo

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

>>> 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']

gobooooooooooooooobooooooooooooooooooooooooooooooon
ooboOoobOoOooboooooDboOon0n sp1it() O maxsplitOOO0O0OO0OOOO :

>>> [re.split(":? ", entry, 3) for entry in 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']]

goooo 0000000000000 boobcbooboboooboobooobooooobooooooaonn
maxsplit O 4000000000000 O00O0COOOOOOOOOOOOOCOODOO:

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

sub() 0000000000000 0DOODOOO0OO0O0OOOOO0O0O0OOOO0OO0O0OO 00”0000
oboooobod sup(¢)UOO0OO0OO0OO0OO0ODOOODOODOOOODOOODOOOODOOODOOOODOOO
gobooooooooon

>>> def repl (m):
inner_word = list (m.group(2))

random.shuffle (inner_word)

return m.group(l) + "".Jjoin(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.'

goboobogoo

findall () matches all occurrences of a pattern, not just the first one as search () does. For example, if a

writer wanted to find all of the adverbs in some text, they might use findall () in the following manner:
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>>> text = "He was carefully disguised but captured quickly by police."
>>> re.findall (r"\w+ly", text)
['carefully', 'quickly']

gooooooooocoobooono

If one wants more information about all matches of a pattern than the matched text, finditer () is useful as it
provides instances of Mat chOb ject instead of strings. Continuing with the previous example, if a writer wanted

to find all of the adverbs and their positions in some text, they would use finditer () in the following manner:

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\w+ly", text):

print '202d-202d: ¢s' % (m.start (), m.end(), m.group(0))
07-16: carefully

40-47: qgquickly

Raw String 0 O

Rawstring 00 (r"text")0O0O0O0OO0OODOOOOO ("\")OOODOOOOOUOOUOOODOOODODOD
00Do000o0o0ooooooo0oooooooooo2000000000000000 -

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

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

0000000000000000000000000000000000000000000000 Raw
sting 00000 r"\\"OOOOOOODDOOD0 Rawsting 0000000000 "\\\\"OODOOOOO
000000000000000000000 :

>>> re.match (r"\\", r"\\")

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

73 struct — 0000000000000 O0DOOODOOOOOOOOO
U

00o0O00CO0ODO PythonOOO PythonOOOOODOOODOOODOOO CODOODOOOOOODOOO
gooooooboobooobooboobobooboobbooboobbooboobbooboobo
000oooooooo0o0ooooooooooocCcUooooooooU0UO pythonDOODOOOOoOO
gogbobooboobbooboobb ooboobboob ooboboo

00: 0O00od0oOo0oobOoOobO cooooU0ooDOoUoDOoUoDoOobOoOo cooUoobooUoooooooo
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00 @ignment) 000 0000000000000000O00O0O0O00O0OOO0OO00O0O0O0OCOOOOO
goooooooooooooOoOoooOoo coooooooOoooooooooooOoooooboOooooon
goboooooooooooooboooobooooboooobooooooOoooooDOoooDOoDOooDboboOoon
00000000 nativeOOOOO standardd00000000:0000 00000O0C000OO0OO
oobobobooooobooooooo

731 00000

goboooooooooooobooooooon:

exception struct.error
ooooooOooooooooOo,oopoo0obobOoobooooooOoo

struct.pack (fint, vi,v2, ...)
0o0ooooooo fmO0O0O0C vi,v2,..000000000000CCO000O0O0ODOOOOCOOO
go0ooooooooooooooocooooooooooo

struct .pack_into (fmt, buffer, offset, vi, v2,...)
000000000 fmeO000O0 vi,v2,.. 000000000000 0O000C0O0OO buffer00 0
000 ofse¢e 00000000000 OOOOOOOOOOOOOO

ooooo22s5000.

struct .unpack (fint, string)
(0000 pack(fmt, ...)0000000)00O0O0 buffer 0000DO0OO0ODO0O0O fmeODO0O
cooooboooobobOoOoobOoOooDbOoOoOoDbOOoDbOO0O0bODOoOobOOoOobOoOobDOoOoOO
0000000000000 DO0O0O0O00DO00DO0OO0D0OO0DUOODOODOO (len(bytes) O
calcsize(fmt) OOOOOOODOOOOOO)O

struct .unpack_from (fint, buﬁ‘er[, 0ﬁ‘set=0] )
O0O00 buffer0 offset00000CCOO0OCOOCOD m 0000000000 OOOOOOODOO 10O
OO000000O0C0O0DOOOOWufferc00oo0doooooo0oooobobo0ooDbbooooooo
0000 (len(bufferf[offset:]) OO0O0O0O0O calcsize(fmt) 000000000 O0O00O)O

oooooz2s5000.

struct.calcsize (fint)
0do0oddo0odoodooddoooooDoddD @oboodooooooooo)yoooooo

732 000000000

goboooobooooboooooobooooobooOooboooobooooooooooOooooOooboOoOooboboOooon
0o0ooooooooooooooo/ 000000000 oooo oooooooo ooooo
goboooboooooooobooobobooboobobooobo ooboooooboOooboooooooa
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goboobooboboooboobooo

00000000COO0000O00000000 (mative)JO00OO0OO00O0COOOO (byteorder)y 00000
0000000000 @ignment) 0000000000000 000O0O00O0O0O0O0O0O0O0O0OOOOOO
(boocoooooooooOoOOoOoOooboooo)o

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooobooooooooobooobooOooboooooono:

ad googgo goad goodoood
@ native native native

= native standard | none

< ooooooooo standard | none

> goooooooo standard | none

! 000000 (=000000000) | standard | none

goboooboooobooooobo0oobooOoooooOoOorerobooooooOooOoon

goooooboooboooboboooobb oo booobb oo oo boooboooo
O0OIntel x86 00O 0O AMD64 (x86-64) D000 OO0 OO OOODO O Motorola 68000 0 O O PowerPC G5 O
00000000000 0OARMODOO Intel tanium OO0 0000000000 DOO0OOOCDOOODODOOOO
(00000000 0000000000000 00000 sys.byteorder000000000OODO

0000000000000 0000000COO00DO0OO0 sizeofOODOODOOODOOOOOOOODOO
gbooboboboooooobobobobobooooobobobon

gogbobogooboobooobooboobboob bbb bbooboobboo

'e''d '='0000C0CO0OO0O0O0O0O0OO:000C00DO0O00O00O0CODOOOOODOOOOOODOOOCOOO0
goboooooooooooobbooooooo

'‘t*goobobocobo0oboocoo0obooO0oo0oboooobOobOoOoOobOOobObocOoOOobObocOoOoOoboboOooOon
goboooboooooooooobooo

ooooooooo0om@ooooooooooooOo)booooooooooooooboOoooOoboOooon
'<'ogo '>rgoboooooooooobooooobog

O0:

(1) OOoooooooooooooooooooooooooooooooooooooooooooDon
oooooooooog

() 00000ooOOo0O00000O0O0O0O00000DOOODOO0O0000D0OO0O0000BDO0O (BOO
O <,’>,’=2,roooooooon)d

3 00o0ooo0o0ooOo0oU0ooOO00ooO0O0OoOoO00O0oODOO0O0OoOO00OOOOOooOO
ooobooooooooooboooboobooooooooooooa
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gobooooo

00000000 (formatcharacter) D00 O0O000C0O0O0O0O0OO;CO PythonOODOOOOODOOODODOO
00000000 000oUooooooD:00000ooood standard0000C0COCOOOOOOOOO
OO0bD00C0C0ODOOo0OO0oO0OoOooboOooOooogog 'ey, >y, '=00000O0ODOODOOCOO
O00000O0Onative 0000000000000 O0OOCOOODOOOOOODOODOODOOOOO

0oo:

ey

@

3)

oooooo | Coo Python O O oooooo | OO
X oooooooo ooo
c char oo10000 |1
b signed char integer 1 3)
B unsigned char integer 1 3)
? _Bool Ooog (bool) | 1 @)
h short integer 2 3)
H unsigned short integer 2 3)
i int integer 4 3)
I unsigned int integer 4 3)
1 long integer 4 3)
L unsigned long integer 4 3)
q long long integer 8 2),(3)
Q unsigned long long | integer 8 2),(3)
f float float 4 (@)
d double float 8 (@)
s char[] string
char[] string
P void = integer 5), (3

"' 000000 C000000 BoolJODOOODODDOOOODDDOOOODDODOOODODDOO charO
gooooooooooooooo 1oooooooobooo

Oo00oo26000.

00000 'g'o0d0 ' 00000000 0oo0o00ooo0O0oD conooogng Cd long
long 000000000 0OODCOO Windows OO _inte4d 000000D0OOO0OOOODOOOO
gobooboobboobooboo

ooooo22000.

0000000000 DO00O0000Db0ODO0O000b00Db0ODb0O _index__ () DOOOODOODO
OO00o0oO0opDOo0oO00ooOfoOO0O00DOO00ODOOO0O0OODO0O0O0ODO0O0ODOOO0 index-—()
O00000b0b0DbD00OD _index__ () OOOO0OOOO0OO0ODO 1TypeError0dooononoOng
_int__ () 000000O0O0O0O0OO0OODODOO int__() 000000000 DeprecationWarning
ooooood
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00000 27000:0000000 _.index__() 0000000000 O0O0OOO0OO 27000
oooo

0000027000:000002700000000000000000000 _.int__() OO0
OO000000000000000000000 Deprecationwarning0O0O0O00O0O000O0O

4 '£'000 'd'0000000000000000000 IEEE7Sbinary32('£' 000)000
binary64 ('d' 00 0)00000000O0O0COCOO0O0OOCOOODOOOCOO0OOCOOOOOCOOO
ooooooooDo

(o) 'prO0000D0OO0O0O0OO0OO0ODOO0ODOOOOOU0OODOOO0ODOO(@MOODOOOUODODOOODOOT
oooooooooOoo'e'oo0o0o0o000ooooooooooooooO)Y'=rogogoo
gbooobooooooobooboboboboooboooobooboboboboboboooboooooDo
gobodbobstructdogoboooboobbooboboobbobobboobooob e’ 0
gboooooogoogo

000000oo0oDoooooooooooooo (count) 0000000 00ODOODOOODOOOODOOO
godb "4n' 0 'hhhh' O000000OO00ODO0O

goooobobbooooobobbboddt,ecoumntddooobboooobbbbbooobbo
gooo

goobobon 's'00bcountd0gboboooooobobobobobooboboboboboon
gopbooooooOoOo,0ooo0 r1oc'b1IO00DOOOOODOOODOOOO '10s'O0 100DOOOO
go00oo0oD 10000000 0cout000000C00O000O0DOOCO0O 1000C0CO00O00O0O0ODOCOO0ODOO
gooobobobobooooooooooboboboboboooooboobooboboboboboboooo
goopoo0ooOOo0d00oo00DoOO00DOO00OoOo0oU0OoOo0oUOoDOO0oooOoOOoooooOoooOog(roce!
gooOoOoOoOoOoOoOoOoOUoOoOoOoO)'os'UlOooUoOoOoOODODOO

00000000 '"p' DO "Pascal 0 OO (pascal string)” OO0 O0O0000OPascal 0000 count D0 000
0000oooooo0 0obooo0oo0oooooO0o0o0ooooO0O000oD 100000000000
025000000000000000000000000000D00C000O00000O0O0O pack() 00O
00 Pascal D0 O0O0O00O00O0O (count-100000)000000 count-1000000000000
0000 count-1 000000000000 count00000O00OOO0O00000000000O00O0OO
U0 unpack () D0DO0ODOOOD0ODOO 'p'000000 countdgooooboobbOoobOoOonO
oo0o0ooooooo255000000000000000000000O

ooooooDOg 'pr0000000D00O PythonOOOODOO longOO0ODOOOOOOOCOOODO
PythonOOODOOOOOOOOODOOOCOCOOOOODOOOCOOOOOOOOOOCONULLOOOOOO
OPythonOOOO 00000000000 0O00000000O000O0O0OCCOOOCOPythonOOODO long
0000000000000 000000000000 Alpha000 MercedDOOOOODO 64bit0000O0
0o0ooooooooooooooooO0O0O00n PythonlongOOOOOOO0O0O0O0O0O0O00O00O00O;32bitO
00000000000000oogg pythonO0OOOOOOOOO

'>'00000000000000D0 1Truei0 ralsed00000D0O0O0O0OOOOOOODOCOOOO
goooooooooooooo oooD 10000 0DODoooDooooooooooooooooooDoOOn
goobooboboono TruedbobOoO
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. JobooobooooooodoobobodoooobooooooooooooobooooooooooboOooon
gobooooon

000000000000o0o0o0o0oo00/00000000:

>>> 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

000000000000 00000000000000 namedtuple J00000000000O00O0OOO
goboooooo:

>>> 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', record))
Student (name="'raymond ', serialnum=4658, school=264, gradelevel=8)

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
oobooooooobooooboooon:

>>> pack('ci', '"x', 0x12131415)
'+\x00\x00\x00\x12\x13\x14\x15"
>>> pack('ic', 0x12131415, 'x')
"\x12\x13\x14\x15x%"

>>> calcsize('ci')

8

>>> calcsize('ic')

5

000000000 '11h01'00long00 4000000000000000000O00000O0O00O 20
oobooooooon:

>>> pack('11hO1', 1, 2, 3)
"\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
goboooobooooooooobbooboobooooooooobooOoooboooooon

O0e:

73. struct —00000000000000000000O0OOOO0OO 131




The Python Library Reference, 0 0 00O 2.7.15

array 00000 0O0000O0COO0O0OCOOOOOOO0O0O0O0000d

xdrlib 00000 XDROOOOOOOOODODOOOOO

733 000

struct DO0O0OO00O0OO0OO0O0OO0DOO:

class struct.Struct (format)
000000000 format 00000000000 ODOODOOODODOOO SructdO0OOOooOO0O
o0OoC Struct0O000OCO0OOCOOOCOOOCOOOOOOOOOOOOUOUODODUOODODOOOOOOO
gobbbbobodogg structddobbgooobbbbooooobbbbooooobbo
goad

oooooz2s5000.
OoOOOOOoDC Sruct00000000000O0O0O0O0O0O0O0O0O0OOOOO:

pack (vI,v2,...)
pack () 0000000000000 00D0OO000O00000000O0O0DOO (len(result)
0 self.sizeOOOOGOOOO)

pack_into (buffer, offset, vi, v2,...)
pack_into () 00O0O0O0OOODOOOOOOODOOOOOOO0O0O0O0O0OOOOOOGOGO

unpack (string)
unpack () D0 O0DQO0DO0O0DDODO0ODO0DODODODODOLOODDLODODODDODLODUODO0ODDODOOLODOODUOOOOO
(len(string) O self.sizeO0OOOOOOODOOODOO)O

unpack_from (buffer, offset=0)
unpack_from() 000000000000 DOODOOOOOOOO0O0D0OODOODOOOOOO
(len(buffer[offset:]) O self.size 000000000 OOO)

format
00 Struct 0000000000000 00000OO0O0OO0O0O0O0OO0OO0OOOODO

size

format 00000 struct (00000000 0)OOOOOOODOOOODOOO

74 difflib— 000000000

oooooz21000.

goooooboobobooboobooboboobooobDbooboobbooboobbooboobo
00000000 HTML O context diff, unified diff 0 0000 000000CO00O0O0ODOOOOOOOOO
gogboobooobooboobobooboobuoobboobuooboobbobobOn filecmp oo
gooooobooboo
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class difflib.SequenceMatcher

OO0000CO000D0OCO00O0000O0O00DCO00bOO0oDOoO0ng (hashableyOOOODOOODO
00000000000 00000000198000000000000 Ratcliff 0 Obershelp 0007
cooboooooodoooOooboorooOobooooOoOooOooo0DooDOoOoo0oooOobooOoo
OO0000000oDoOooooooooo’jwk’ 000000000000 0O0ODOOO0O0ODOOO0O0
00000 Rateliff 0 Obershelp OO O0O0OO0O0O00 junk 00000 DO)H)OOOOOOOOOOOOO
go0o0ooo0oOoOoOooOoOoO0O0oood0oDoO0U0oDOOoU0U0bOOoOoObOOOoUOO0ODODOOOoDoOoo
00000000000 0oo00oo00ooo0oooooooooooDooooon

O0O00: 0000 Rateliff-Obershelp 0000000000000 300000020000000
SequenceMatcher 000000000 ODOOOODO 2000000000000000000O00O
gboooooooobooboboboooboooooboobooboboboboboooo

OO0 junk00000D0O00O0O: SequenceMatcher 00D O00OODOOOOOOOOOODO junk
goo0obo0ooooOoodobOOoOOdbOO0OOoO0OoOoOoO0ODO0ODO0ODO0bOO0bOO0ObOOODODODOO
000000000000 oo0Do0oodoo0o0oD0 (UooooDoooo)yoopooooooo
1% 00000000000000 200000000000000 "popular OOOCOODOODOO
0000000000000 0o0oU0oU0 kOO0 0ODODOOOODOODOODODOODODO
SequenceMatcher 00000 autojunk 00000 FalseOOODODOODODODOOOOooooag

00000 271000 autojunk 000000

class difflib.Differ
goooboobobooboobooboobobbooobooDooboobobooboboo
Differ 0000 SequenceMatcher 0000000000000 OOODOODODOOOOOOO@MO)
oo ooooooon

Differ000000O00O0DOOO2000000000000O:

goo (oo

- oOo0oooOdo 1ooooooo

T+ COo0oooOdo20000000

v gobooboobboon

A goboobobooboobbooboon

0000000000000 00000o00DO00DoO00oD0oooo0ooUoDoUDoDUDO
gobooooooooobgoboboboooooobooooooboboboboboooooboobooDo
gobooboobooobob

class difflib.HtmlDiff
gdd0oddboooO0ooo0ooodUooodUooU0UooogooOooooogoDoOoo
OOO0HIMLOOOO@OODODOOODOOOOODOOo HITMLOOOO)DODOOODODOOODOOOOD
g000O0oO00oOOoO00ooOoOoOo0oooO0OoDoO00oooOooboooobooooo

coooooobooooooooooOoobooOoooa:

__init__(tabsize=8, wrapcolumn=None, linejunk=None, charjunk=1S_CHARACTER_JUNK)
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Hemlpif£fOOODODOOODOOOO0OO0OOO
tabsize 00000000000 OO0OOOOOODOOO0ODOOOODOOOODOOOO soQOQO

wrapcolumn 0000 00000000000 OOOO00O0OOOOO0OOODOOOOOODOOO
odbO0O0 NoneODOOOOOOOOODO

linejunk 000 charjunk 0000000000000 0O0OO ndiff() HetmlDiffOOOOOO
0d0o0oo0DoDoooOooO0ooD HTMLOODOOOOD)DOOOoOOOoOOoOoooooooooood
goobobob ndiff() 0000000000 OOOOOOO

OooO0OoOoQoQO publicO0O0O0O0O0OO:

make_file (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines O tolines (OO 00000000 D)O0O000O00ODOOOOOOO0O00O0OOODOOODO
gobooooooOoOoooOoOoHTMLODOODOODOOODOOOO

fromdesc 000 todesc 00 0000000000000 D0OODOOO0O0O0OOOOO0O0OODOODO

000000000000000000000000000000 (0000000000000
oooo)o

context 00 numlines 000000000000 UOUDOUOOUOOcontextd True OO OO
godooobobobobbbooboobbibO ralseobobobbbooooooobobbooDbDD
numlines 00000000 500context ] True OO0 Onumlines 1000000000000
0000000000000 Ocontextd False OOUOOnumlinesO "next’ 000000000
000000000000 oDo0oo0ooooo0oooooooooooo0(@@uoog

0000O0mext’ 00000000000 O0O0OOOOOOOOOOOOOODOODOOODOODO
oooooo)o

make_table (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines O tolines (OO0 00000000 D0)000000D0OO0OOOOO0O00O0OODOOOO
oopbooooooooHIMLOOOOOOOOODOOODO

goboooobodonbon make-file() ODOUOOOOODOODOOO

Tools/scripts/diff.py00000000D0COOOOOOCO0ODOOOOOOODOOOODO
gobooboobooooo

ooOooo24000.

difflib.context diff (q, b[, fromfile][, tofile][, fromfiledate]], tofiledate][, nj[, lineterm])

a0 p(0000000)0000000@OOOO0000000000000 (generator)) O O context
diff 0000000 (@O00000000000)000000

gobooboobboobooboboooboobobooboboobboobobooboboobbooboo

ooooo/ooo000oooooo0o0oooo (@Cooo0o0o00)0000 ROO0O00OOODOO
oooo30o0o0

000D00O00diff000dn («x+x0 ———0000)00000000OOC0OO0O0OOOODOOODOO
gddbdodbododododouoood file.readlines () DO0O0O0O0O0OO0OO0OOOOOO
file.writelines () 000000000000
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000000000000000000000000000000000000A0 lineterm OO0 ""
coooogoooo

0o0oo0oo0o0oooooooobo0O0ooO0ooooobU0ooooooooOoOoOoooOoOoooo
fromfile, tofile, fromfiledate, tofiledate 0 0 0 0 000 00000000O0O0O0O0OISO860100000O
gobooboobboobdoobooobooboobboobooo

>>> s1 = ['bacon\n', 'eggs\n', 'ham\n', 'guido\n']

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

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

**x*x before.py

-—— after.py
kKKhkkkkkkkkkhkKhkkkhKhk kK
*xx 1,4 Hxxx
! bacon
! eggs
! ham

guido
_ 1,4 _—
! python
! eggy
! hamster

guido

gooooooodip0000ooooooooooD 0ooooooooo
ooooo23000.

difflib.get_close matches (word, possibilities[, n][, cutoff])
0000000000000 000o00ddOwed 00000000000 DDOD (@MOOOOO0)DOOO
possibilities 1 word 00 0000000000000 O0 (UOOOOoOoooo)yooo

00000000 n(O0OO00000 3)000000000000000D0D0O0OkRDO OOODOOOO
gooooood

00000000 cutoff (QOOOCOOO 0.6)000O (0, 110000000000 wWord00000
O0O0Q0DOO possibilities 10000000000

possibilities 00000000000 (OO0 nO0)000000D0CO0O0OO0ODO@OUOODOOOOO
OO0)ooooooooboooooooooo

>>> get_close_matches ('appel', ['ape', 'apple', 'peach', 'puppy'l)
['apple', 'ape'l
>>> import keyword

>>> get_close_matches ('wheel', keyword.kwlist)
['while']
>>> get_close_matches ('apple', keyword.kwlist)

[]
>>> get_close_matches ('accept', keyword.kwlist)

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

«0 b (OO000D000)0000000(@MODO0ODOO0O0O0O0O0O0O0 (generator)) OO
piffer00000D00ODOOO

OoOoOOoOoOOoOoOoOoOoOoO0OoO0O lingunkD charjunk 0000000000000 (@MOOOOOO

None):

lingunk: 0000000000000 O0DOOCOOO0000 jwkO0O0O0O0COOOO0OO0O0OOOOO
OO0 Python23 0000000000 (None) JO0OO0OOOOOOOOOOODOOOODOOOO
IS.LINE.JUNK () OOOOoOOooooooooooooooo ('#)opooopooopoooopoopoo
O00OO0OCOOOCOOOODOOODOO Python2300000000 SequenceMatcher 00000
odoooooooooooooooooooooDOoOOOOOOOOObObOOO0O0O0O0O00 2300
oooboboooboooobooooooooooo

charjunk: 00 (00 10000)0000000000000O00O0O0O0O0O0DOOOOOODOOO
IS.CHARACTER.JUNK () 000000000000 (@O00000000:000000000000
oooooooo)oooooooooooo

Tools/scripts/ndiff.py 0000000000000 OCO0ODOOO0OOOOO0OOOOOOOO
god

>>> diff = ndiff ('one\ntwo\nthree\n'.splitlines (1),
'ore\ntree\nemu\n'.splitlines (1))

>>> print ''.join(diff),

- one

s -

+ ore

- two

- three

+ tree

+ emu

difflib.restore (sequence, which)

goboobboobbooboooboobboobooobo

Differ.compare () UUOUO ndiff() 000000000 sequence U0 O0O00O0OOOOODODODO
00o00oodooooooooo 1000 2@O0whichO0OO0OOO0)ODO0ODODOODOODOOOOO

0.

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

'ore\ntree\nemu\n'.splitlines (1))

>>> diff = list(diff) # materialize the generated delta into a list
>>> print ''.join(restore(diff, 1)),

one

two

three

>>> print ''.join(restore(diff, 2)),

@ooogoooo)
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(Cooooooooo)

ore
tree

emu

difflib.unified diff (q, b[, fromfile][, tofile][, fromfiledate][, tofiledate][, nj[, lineterm])
«0b(OO00000D0)0000000@O0O00000000000000 (generator)) O O unified
diff 000000 @ddoo0oooooooo)yoooooa

cooobobooooboooooboooooooOoOooOooOoOoooOooobooooooOoOoOoOooOoOoOoooOboOonon
ooooooo(@oo/ooooooooooooooo)oooooboOoooooooooooo
0000000000000 00000O0D0DO 3000

Oooooooodiffoooo (—--,+++,@eO0000)00000OCO0O0O00O0ODOOCODBOOOO
gbobobooboooooooooobobOoboOng file.readlines () O00O0O0O0OODOO
O0000000D0 file.writelines()OOUOOODOOOOOO

00000000000 0000000000000000000000000A0 lineterm OO0 ""
coooooooo

0o000oo00ooooooooo0O0oo0oooooOoD0oo0oooooOoOoOoooOoOoooo
fromfile, tofile, fromfiledate, tofiledate 0 0 0 0 0000000000000 O0O0OISO86010C0000O
gobooboobobooboobbooobooboobboobooo

>>> 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 Q@
—bacon

-eggs

—ham

+python

teggy
+hamster

guido

oooooooodip00000000O0O0O0O0OOO 0000000000
ooooo23000.

difflib.IS_LINE_JUNK (line)
O0o000ooooooooogod hned00O00ODODO '#'0000000DO0OODOCOOOOOOO
000000000 0D0000 Python23000 ndiff() 000 linunkO0OOOO0OOO0OOOO
gooo

difflib.IS_CHARACTER JUNK (ch)
0000000000000 0o0o00o0 chO00DO0DO0OD0OO00OO0OO0OOOO0ODOODOODODOODOOOO
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goe:

0000000000 0000 ndiff() 000 charjunk 000000000000 000O0O

Pattern Matching: The Gestalt Approach John W. Ratcliff 0 D.E.Metzener 0000000000000

O00O0O0O0dDr. Dobb’sJournal 1988 0 700000

7.4.1 SequenceMatcher D00 000

SequenceMatcher QUUOO0OO0DOO0ODLOODODOODOODDOODO:

class difflib.SequenceMatcher (isjunk=None,a=", b=", autojunk=True)

OoO0oo0OoOooD sjunk00None(OOODODOOOOO0)0000000000000000000O0O
0000000000000 0000000000000000000 junk000000000O0OO
gooOoOoOoOoOoOoOoOoOoOoOoOoOoOoODboOODOOisjunk0 NoneOOOOOlambda x: 000
coboobooooo,bobooboooooooboobooboooooooboobooooooooon
ooo:

lambda x: x in " \t"

coooboooobooboboooooooooooOooooa

00000000 «0 00000000 00DOCDOOO0ODOOO0ODOOOODOOOODOOOOO
OO00D0O0OO0O0D0OO00 (hashableyDOOODOOODDOO

00000000 autojunk D000 junk 0000000000000 0ODOOOODOOOOO
00000 271000 autojunk 000000
SequenceMatcher 000000 0O0OOOOOOOOODODO:

set_seqgs (a, b)
00000 200000000000A0

SequenceMatcher 0000000 020000000000000000000D000DDODOO
OO0O00OO0D 1000000 0D0D0OD0O0000O00OD0O0ODbO0ODODO0O0O setuseg2() OO0
000000000000 000O000 1000000000000 000 set_segl () 00000
god

set_seql (a)
o000 loooooOooOoOooOoULoLOUoULOULOU 20000000 OODOUOLOOO

set_seq2 (b)
00000 20000000000000000000D0 100000000000 OO0O0OO

find longest match (alo, ahi, blo, bhi)
alalo:ahi] O b[blo:bhi] 000000000 OOOOOOODOO

isjunk 0000000 None OO0 find longestmatch() O a[i:i+k] O b[J:j+k] O
gooooo (4, 3, k) OOOOODOOOO alo <= 1 <= itk <= ahi OO blo <=
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j <= j+k <= bhiOQooodno (i', j', k") OOooooOOODODOODOOOOO k >=
k',i<=1'01i==1',jJ <= j'od0bo0o0ooo0ooCc0oO0ooOocooboocooooooon
0000e0O0ODOODOODOOOOOOOOOODOOD «000000000000000b0O
goobooboboboooooon

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

O0gunk 0000000000 OCOO0ODOOOO0OOOO0OOOOOOOOOOOOOOOO
OO0 junk0O0OCOCOCOOCOOOOO0OOOOO0OOODOODODODODODODODODOOOOOODOOODOO
ooooO0O wkOOO0O00O0O0OO0OOOO00OOOO0OOOO0DOOOOOOOOOOODOOOOO
000000000000 0oooo00dunkO0OO junkO0O00OO0OODOODDOO

000000000000o0dooo0D junk00000000O00D00O " abed'0 20000
gooboodn ' abcd' 00000000 OOOODOODOODOODOO "abed'0O00OoOooODODO
0002000000000000 'abed'0O0O0O0OODO:

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

ooboooboooobooogn (alo, blo, 0)DOODOOO

00000 26000:0000000 named tuple Match(a, b, size) 000000

get_matching blocks ()
Return list of triples describing non-overlapping matching subsequences. Each triple is of the form
(1, j, n),andmeansthata[i:i+n] == b[j:Jj+n]. The triples are monotonically increasing
iniandj.

The last triple is a dummy, and has the value (len(a), len(b), 0). Itis the only triple with n
== 0.If (i, j, n)and (i', J', n') are adjacent triples in the list, and the second is not the
last triple in the list, then i+n < 1i'or j+n < J';in other words, adjacent triples always describe

non-adjacent equal blocks.

ooooo2s5000:0000300000000000000000000000000O0OO
ooo

>>> 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 pO000000000OO0DOO0O SO000000D0OO00OOOOOOOOOO0O (tag, i1,
i2, jl1, j2)00000000O0OCO0OOOODOOOODOO i1 == jl1 == QUO0O0OIO
00bDo00ooo0o0 20000000000 ;1000 /20000000000

g0 0O0000O0OCOO0DOOOODOOOODOO:
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0 oo
'replace'’ alil:i2] 0 b[jl:j21 0000goggn
'delete' alil:i2]0ddddogoogddgr == j20000
'insert' bljl:321 0 afil:11]1 0000000000 11 == i20000
'equal'’ alil:i2] == [(J1:j21(0000000OC0O0O0O0O)
ooo:
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, Db)

>>> for tag, i1, i2, jl, j2 in s.get_opcodes():
print (" al%d:%d] (%s) bl[sd:%d] (%s)" %
(tag, 11, 12, alil:i2], 31, 3Jj2, bl(3l:321))
(q) b[0:0] ()
ab) bl[0:2] (ab)
x) bl[2:3] (y)
cd) b[3:5] (cd)
) b[5:6] (f)

o o b W

(
(
(
(

get_grouped_opcodes ( [n ] )

O0n00000COCO00O0O0O0OCOO00O0OOOCCOO00000O0AO (generatoryd00O
ooo

goO00000b0 getoopcodes () UOOODODO0OODOODOOOOOOOOODODOOOOOO
goboooobooboobbooboobbobn

00000 get.opcodes () DOOOOOOODODOOO

oooog23000d.

ratio ()

[o,1]000000000000D00O00D0DDO0O0DO000O0O0O0O0OOO

TO200000000O0C0C00DOCO0OOOO0OOMOOOUODOOOODOOOOOOOO 20¥M/
TOODOOOOODOOOODODOOOOoOOOobDOoOoDbOoDOOooOO 1.ob0bDOoDOOUODObODO
gogdo.oboboOoOonO

0O0000dg get.matching-blocks ()OO0 get_opcodes () J000O0OOOOOOO
goobooooboobooboboobobobobobooboOobU0bUobn guick-ratio()
o000 real quick.ratio() 0000000 OO0ODOOODOOOODOOO

quick_ratio ()

ratio()0DO0OD0O0OO0ODOOOODOOODOO

real quick_ratio ()

ratio() DOUOD0OOOODOOOOOODOOOO

g00oo00oOo000O0oU0DOoO0 3000000000000 00DODO000O00D0O0 guickoratio() O
real_quick._ratio() U000 ratio() DDOODOOOOODO:

07000000




The Python Library Reference, 0 000 2.7.15

>>> s = SequenceMatcher (None, "abcd", "bcde™)

>>> s.ratio()

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()
1.0

7.4.2 SequenceMatcher O O

o000 2000000000000000 7unk’00000

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

"private volatile Thread currentThread;")

ratio() 0O[0,1]000000C000000O0OCO0O0O00ODO0O0O0O0O0O00O00DOO ratio()OOO
g60000CCOOOCOOOOOUOOOUOOUOOOOOOO:

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

gbobooobooooooodoobodoboodgoboon0dn getmatchingblocks () OOOOOODO:

>>> for block in s.get_matching_blocks() :
print "a[%d] and b[%d] match for %d elements" % block
al[0] and b[0] match for 8 elements
al8] and b[1l7] match for 21 elements
al[29] and b[38] match for 0 elements

getmatchingblocks () DOOOOOOO0OOO0OO0OOOOO0OOODOOOOOOOOOOOODOOOOOO
O (len(a), len(b), 0)OOO0OO0O0OO0O0OCOOOOOOOOCOOOOOOOOOOOODOCOOOO
gooooo

000000000 0o000oo020000000000000000 get_opcodes () DOOOO:

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

print "2%6s al%d:%d] b[%d:2d]" % opcode
equal a[0:8] b[0:8]
insert a[8:8] b[8:17]

equal a[8:29] b[17:38]

goe:

* SequenceMatcher U0 UO00OUOUO0OOO0OO0OODODODOOOOOOODODOOOOODODODOOOO
get_close_matches () OO0DO0OOOOOOO

* Simple version control recipe SequenceMatcher OO0 OODOOO0OOOOOODOOO
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743 Differu0 0000

Differ0000000O0O0OO0OO0OO0OOOOOOOOOOOODOOOOOODOODOOOODOODO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
gooooo 1o0oooooooooooooo0oooooooooooooooooooooooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon

oobooooooo
Differ0000000O0O0O0O0OCOOO0DOCOOOOO:

class difflib.Differ ( [linejunk[, charjunk] ] )

O0000000000000000 linegjunkD charjunk 0000000000000 (COOOOOO

None):

lingjunk: 00 000000000000 0O0O000000O0O k00000000000 DOOOOO

OO0ONoneOOODOOOOOOOOOD junkOODOOOOOOOO

charjunk: 0000000 (OO 10000)0000ODOOODOOOOO0OO0jNkOOOOOOOOO

0000000000 NoneOOOOOODOOODjunkOOOOOOODOOO

Differ 00000000000 1000000000000 O0OOOOOODOOOOOODO:

compare (a, b)

oooooo0o200000000000000000O0C0O0O0OCOOOCOOOCODOOOO0

ogno

gooboobobooboooooooobooobobobobobooboooobooboobOobOoboo
gboooooboboboobbobOobobin readlines () Ub00000ooonbOOoOOOO
goomoooobobooobobooboooobooooboooobooooboobooo
bobdb writelines()U0OU000D0OO0O0OO0O0OO0OCOOOOOODOODOO

7.4.4 Differ 0 O

gobooo20000000000000000000000O000DODDO0O0DOOO00ODODODOODOO0On
000000000 (@OoOoD0o000D00O0O0Db0O00O0DO000D readlines() 0000000

0oooooooo)o

>>> textl = "' 1. Beautiful is better than ugly.

2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
""" .splitlines (1)
>>> len (textl)
4
>>> textl[0][-1]

l\n'
>>> text2 = ''' 1. Beautiful is better than ugly.
3. Simple is better than complex.
(ooooooo)
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(O0ooooooooao)

4. Complicated is better than complex.
5. Flat is better than nested.
"'"".splitlines (1)

00 Differ000000000O0CO0OOOO0O0O:

>>> d = Differ ()

O0:piffer 0000000000000 0O0O0ODO0O0 junk000 junkO00O000000O0OOOOO
ooboooboooooon piffer() D000O00OOOOOOODOOO

oooo20000000:

>>> result = list (d.compare (textl, text2))

result 00000OCOCOCOODOOpretty-print 0000000:

>>> 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',
v? ~ —— '\\nv,
'+ 4. Complicated is better than complex.\n',
' +H++ 7 “\n',

'+ 5. Flat is better than nested.\n']

ggbobooobooboobobooboobboobod:

>>> 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.
- N S
+ 4. Complicated is better than complex.
? ++++ ”

+ 5. Flat is better than nested.

745 diffib0 0 0000000000000

00000diffib0000 diff0 0000000000000 0O0000000O0O00O00O0 Python O
000000000 Tools/scripts/diff.py 00000000000
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""" 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.

mon

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)
with open(fromfile, 'U') as f:

fromlines = f.readlines|()
with open(tofile, 'U') as f:

tolines = f.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,

(ooooooo)
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(Cooooooooo)

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)
if name_ == '_ _main_ ':

main ()

75 stringIO— 000000000 OOODOODOOOO

gooooooooo@oooooo oooooooooo)ooooooOooooooooooooooon
oooooobopoOgon stringzo00000D0O0O0O0OOO0O0ODOOOOOODOODOOOOOODOOO
ooooooo@ooooooooo)o@oooDoooDOoDD str0 unicodeOODOOOOOOO)

class StringIO.StringIO([buﬁ‘er])
Stringzo000000000O0O0O0D0OO0O0OOOOO0OOOODOOOOOOOUDOOODODOO
0000000000000 000 string7O0000O0OO00O0OO0OOOOOOODOOOODDOO
oooooooo

String7o0000000 Unicoded 800 000000D0ODO0O0OOOOOO 200000000
O00000O0opooOooo0o 200000000000 @UUUOODOOOO)7-bitASCIIOOO
000000 &bitDOD0OO0O00Ogetvalue() 00000000 UnicodeErrorO00000000O00O

oob0o0 stringzoO000000O0OCOO0OOCOOOOOOOOOOO:

StringIO.getvalue ()
StringIo000000O0O close() 00000000 DOOOOOOODODO Miler0000OOOO
O0O0OUnicode 1 80000000000 OCOO0OOOO0OOOODOOODOODODOO0OO;00 2000
OO0000CO00D00OO0O00D0OO000D0 vUnicodeError000000O0OO0DODOOODOO

StringIO.close ()
0000000000000 Oclose 00000 StringIO000O0O0DO0OOOOOOOODODOO
ValueErrorddooooongd

goood:

import StringIO

output = StringIO.StringIO()
output.write('First line.\n'")

print >>output, 'Second line.'

# Retrieve file contents —— this will be

# 'First line.\nSecond line.\n'

Jooooooo)
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(Cooooooooo)

contents = output.getvalue ()

# Close object and discard memory buffer —-
# .getvalue() will now raise an exception.

output.close ()

7.6 cStringIO— 000000 StringIO

cStringrzo 000000 stringzo0000O00O0O0COCOOO0OOOOCOOOODOOOOOOO
StringIO.StringIo00000D0DODODDODODOODOOOO0O0O0O0O0O0OO StringIO() O00O0OOO
goobooboboboo

cStringIO.StringIo ([s])
00000000 StinglO 0000000000000

00000000000 o0Od factory0O0OOOOO0O0O0OODOOODOOOOOODODOOOOOOO
bobdobobobuobuoooooobobobuobgobofb stringzo000O00OO0OOODOO
aoo

StringIzo00000000000000O0O0OOOOOCOCOOOO00000000 ASCIOO0
O0O0OC0OCOOCOCOOO UnicodeDOOOO0OOOOOoooooog

goboobooboobbooboobbonb stringzo() DO0ODOOODODOOODOODOO
O00O0OO0O0O0O0D0ODOO0OD0OD0OD0OO0OO cStringlo.StringIo() 00 write) DO OOOOOOOOO
gobooboboobobooboooboooboobobooboobobobbo0o0bO0nD stringI U
StringOO0O0O0OODOODOOO

ggbobooboobboobobooboobbod:

cStringIO.InputType
gobooboobboobd stringro() OO00DOOO0ODOODOOODOODDOOODOODODO

cStringIO.OutputType
gobooboobbg stringro() U0bOOoO0O0OO0OO0D0OOD0DOODOODDOODOO

000000000 CAPIOOO0O0OO000000000000000000000000000

gooog:

import cStringIO

output = c¢StringIO.StringIO()
output.write('First line.\n'")

print >>output, 'Second line.'

# Retrieve file contents —— this will be
# 'First line.\nSecond line.\n'

contents = output.getvalue ()

(oooooon)
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(Cooooooooo)

# Close object and discard memory buffer —-
# .getvalue() will now raise an exception.

output.close ()

7.7 textwrap— 000000000 OOC0OOO

oooog23000.

00D 000 Lib/textwrap.py

textwrapO0ODODODODO0O00O000O TextWrapper J000020000000000 wrap() O
f£i11() 000000000000 000000000 dedent()000000000100200000
OwapOOOO fill00000000000000O00000000O0000000000 TextWrapper
00000000000000000

textwrap.wrap(text[, width[, ]])
text(000)0000000000O00O0O000O00OO0ODOOO0O0O000O00 widthODOODO
00000000o0ooOo0o0ooOo0ooooUOoOoooOoOon

CO0b0O00b00O00oo0o00obO0o0o0o0O00o000 rTextwrapper 00000000 O0O0O0OOOO
O0widthOOOOOOO 70000

wrap () 00000000000 TextWrapper.wrap () 00000000 OOOOO0O

textwrap.fill(text[, width[, ]])
tet 00 0000000000000 0O0OOOOCOCOOOO0OOOOOOOOOOOOOOOOOO
fi11 () 0000000000

"\n".join (wrap (text, ...))

000 fi11() 0 wrap () OOOOO0OO0O0O0O0ODOOOO0DOCOODOOOOOOOO

wrap () O £fi11 () 000000 Textwrapper DO00DO000000O00O0OO0OOODOOOOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
0/000000000000000000000000000 Textwrapper 0000000 DOOODOO
goboooobooooboooooo

goboobobobuoooobobuobuoobobobobuoboooboU0obUOobOon TextWrapper.
break_long-words 0ODOO0OOO0OODOOOOO0OOOOOODOODOODOODOOOOOO

goobboobbO0O00obO0g dedent () DOO0O0O0O0OO0ODOOOODODOOODOOODDOOODO
oooooooo

textwrap.dedent (fext)
text 000000000000 OO0O0OOOOOOOOOOO
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ooo0oO0o00000000000ooooooooOO0O0O/00000000000OOO0OODOO
coooooobOooooobooooooooooOoboOoOooOooOooboboOooobooOgo

coboooooooboobdboboobooooooboooooooooboooooooooboooboOon
O:" hello"OOOOO "\thello"OOOOODODOODODOUOODOOOOODOODODDOODOO
(00O Python25000000000000000D0DOOOOO0O0OODOOOOOOOODOODOOO
oooooOoooooooooooooooboooon)

goo:

def test():
# end first line with \ to avoid the empty line!
s = """\
hello

world

[

print repr(s) # prints ' hello\n world\n

print repr (dedent (s)) # prints 'hello\n world\n'

class textwrap.TextWrapper (...)
TextWrapper 00 000000OD0OOOODOO0ODOOOOODOODODOOODOODOODODOO
oo0oooOoobOOo0oOoooOoOooOooOoOoooOoOoDooOoOoDboOoobDoOoo

wrapper = TextWrapper (initial_indent="«x ")

cooooooo

wrapper = TextWrapper ()

wrapper.initial_indent = "x "

obDbOod rextwrapper 00 O00O0OOO0OO0ODODOOO0OODOOODOO0OODODOOODLDDOOO
gboooooobooboboboooooooooboboo

TextWrapper 00000000 (DO00ODOO0ODOOODOOOOOD)0OOOOODOO:

width
@oooo:70)00000000000000D0OD00D000 widtchOOOOOOOOOOO
000 TextWrapper d widthOOOOOOOODOOOOODOODODOOOOO

expand_tabs
(CODDO0: True) OOOOODOOO0OOOD text OO0O0OO0OD0OO0OO0DOOOO text O
expandtabs () OOO0O0O00O0D0OOO0O0OO0OOOOOO

replace whitespace
(00000: True) 00000 wrap () 0000000000000 wapOOOODOOOO
oobDoOooob0 1oo0obOo0ooOo0oobOoOobooboOoOono: TAB, OO, D00 TAB, FF, CR

("\t\n\v\f\r")OQoo

O00: expand.tabsO00 replacewhitespaceO0OOODOO0OO0OOOO 1000000
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goboooooooooooobooobo ooooo o

O0: replacewhitespaceUDOUODODOOO0O0OODOODODOOOOODODODOOOOO
000000000000000000 (str.splitlines()000000)00000OOO
00O wrapOOOOOOOODOO

drop_whitespace
(OD0000:True)D0O0ODO(MWrapOOOOOOOOOOOOOOO)ODDODODDOODOO
0000000000000 ooooooooooooooooooDooon
g obobobobbobbobbobobbooog

oooooz26000:00000000000000000000000000O

initial_indent
(default: ') wrap OO OO 0OOOOOOOOOOOOOODOCOOOOOOUOODOOUODOOOOO
gooodoodoooooooooooao

subsequent_indent
(oooOo:')yoooUooOoOooOOOOOODDUOOODUODOUODODODO0ODODOOOODOOOOOOD
gbobobobooooooboboboboboooobooo

fix_sentence_endings
(DO000:False)DOODODOOO Textwrapper 000 0000000000000 0O0OO0O
g oobobobbbbbobobobbbbbdddduUuoUo o
ooooooooooooooooopooooOoUoooooooooOoUooooo:0oooo
gooooogogooog v, pooQo '2'000obooogoooo rrrgoopo v g
0000000000000 ooooooooDoooooooo0ooooooooooon”Dde’d

[...] Dr. Frankenstein's monster [...]

OoO»Spot”’00000O0O0OOOODOODOOO

[...] See Spot. See Spot run [...]

fix_sentence_endingsU0O000O0O00O0OOO0O

0000000000000 000000 string.lowercase 000000000000
goboooboooooooooboobobooooboooooobOooooOboOooboboOooobooOoo
ooooo

break_long words
(0O000D0:True)J00OO0DOD0O0OD00OO0 widthOOOOODODOODOODODODODOOOODOO
widthO0OOOOOOODODOODOO0OO0OO0D00000000000000000000 widthOO
0oo0Doo0oooooooog (widtchOODODODODODODOOODOODOOOOOOOOODOOO
oooooogo)
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break_on_hyphens
(00000 :True)0DO0OOOOOODOOOODODODODOOOODODOOODOOOODODOOOO
00000000 0o0o0Do0oo0ooo0o0ooo0ooooooooooooDoooog
00000000000 DOO00ODO0ODO0ODO00O0D00 break-long-wordsOOOOOOO
JdoDo00oooooooodoDbDo0d0oooo0ooooooooooooooDoOooooodg
ooboooooog

oooog26e000.
TextWrapper 00000000000 COO0OCOO0OOOOOOOOOOOOOODOCOO:

wrap (fext)
1000000 et 00000 widchOOOOOODOOO wrapOOOO wrapOOOOODODO
0000 rextwrapper OOOO0OD0ODOOO0O0ODOODODOOOOOOODOODODOOOOOO
goboooooOoOooooOoOobDOo0OoboCboOoOoboooOooDoOoooDoo

£ill (text)
text10000000000OO0OCOOOCOO00O0OOOOO0OOOOOOOOOOOOOCOOO0OO0O0

7.8 codecs—codec 00O oon

000000000000Od PythoncodecOOODOOOOOOOOOOOODOOODODOOOOOCodecIO
00000000 Pythoncodec(O D OOODOO0O0OO0)0D00O0O000000O codecdOOOOO0ODOOO
00o0oo0oooooooo

codecs0O00O0O0OO0O0OOODOOOODO:

codecs.encode (obj[, encoding[, errors] ])

encoding 000000 codecO0000O0 opj0O00D0DODODODODOOODOOODOOOOOOOOOOO

'ascii'O0O0O

goboboooboboogberrorsDO0000DOO0OOODOODODOOOODDOOOODDOO
'strict'000000000O0DOO0DO0O valueError (0000 UnicodeEncodeError 00
O00OU0OOcodec000OD0OOO0UO0O0) 00000000000 OOOcodec00OODOOOOOQ
0000000 Codec0 O D00 ODODOODOOOO

ooooo24000.

codecs.decode (obj[, encoding[, errors] ])

encoding 000000 codec00000 opj 00 DODDODODOODOOOOOOODOOOODOOO

'ascii' OO0

goboboooboboogb errorsOO0000D0O0OO0OOODOODODOOOODDOOOODDODOO
'strict'000000000D0O000O0 ValueError(DOOO UnicodeDecodeError 000
O0OOOcodec000DOD0OOO0OU0)00000O0O0OOOOOOOcodec D0 O0OOOOOOOQ
000000 CodecODODO0 OOODODOODODOO

ooooo 24000.
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codecs.register (search_function)
codec000D00DOO0DODODOODOODOO l00OO0O0OOOUOOOOOOOOOOOOOOOOOOOO
O0000000000000 CodecInfoOOOOOOOODODODO:

ename JO0O00O0OO0OO0O;

*encode 00000000 OOOOOOOO;

*decode 0 UIDO0ODOODOOOOOOOO;

e incrementalencoder 00000000000 DOOOOOOOOONO;

* incrementaldecoder 00000000 DOOOOOOODOODOOO;

s streamwriter 00000000 0OOODOODOOOOOOO;

* streamreader U0 000000000 0ODO0ODOOOOOOOO
gbooooooboobobobooooo:

encode O decode: 00000000 CodecOOOOOODO encode() O decode() O0O0OO0OO
0000000000000 00000000000000 (Codec Interface00) 00000000
000000000000 D000000 (statelessmode) 00 OO0 O0OOOOO

incrementalencoder O incrementaldecoder: 0 00 000000000000 DOO0OOOOOOOOO
goooooog:

factory(errors='strict"')

Odddoddoodoo0o0ooddnd IncrementalEncoder  IncrementalDecoder U
0000000000000 000000000000000000000000000 codecs O O
ooooooooooo

streamreader O streamwriter: 00 0000000000000 00O0O0O0DODOOOOOOODOOOO
ooogoooono:

factory (stream, errors='strict')

gbobobooooobobOobobi0n StreamReader U Streamiriter 000000000
0000000000000 00O00O00000oO0O0O000OO0OOg codecsdO0O0OOODOOOO
goo

errors 1000000
e 'strict' 0000000 0O0O0O0OOODODODODOO
* 'replace' 000000 '?'0 "\ufffd'0000000O0OOO
* 'ignore' D00O0OOCOOCOCOOOCOODOOODDODODOO
e 'xmlcharrefreplace' OO0 XMLOOOOOOO (QODOOOODOODOO))

* 'backslashreplace' (DO0D0OO0O0O0O0O0O0O0O0O0OOOCOOOCODO@OOOOOOOO
o))
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U registererror () 000000000 O0O0OODOO0OOOOODOOO

gooopobboooooooooobobbbbbooooooooobbrNoneOOOOOOOO
god

codecs.lookup (encoding)
Pythoncodec 0000000 codec 0000000000000 DOO CodecInfoOODOODOODOO
ooono

goooooooooooooooooooooooooooooooooooobobobboboDbOon
goooObbbooodouooobobbibodd codecInfollOODOOOOOOOOODODOOOO
LookupError DO O0O00O00D0ODODOODOO CodecInfoOUODOUODOODOOOODOOOOOO
oboooooooooobogoo

00000 codec0 0000000000000 ODODOO0O0O0O0O0OOO0O0OOOOODOOOOOOOO
00000000 codecOOO0O Iookup()OdOO00OO:

codecs.getencoder (encoding)

OoOOOOOOoOOoOODOOObObO codecODOODOOOOOOOODOODOOOO
gboooooobobOobOobOol LookupError0dngooon

codecs.getdecoder (encoding)
O00000000000000000 codecO00O0O000OO0OOOOOOOOOO

goboobo0bboobOod0bd LookupError 00000 og

codecs.getincrementalencoder (encoding)
000000000ooDoobobOb0Ob0b0 codecO0000O0ODOOO0O0O0000OO0O0OOODOODOODODODOO
ooogooo

O000000000000000Ocodec00D0000D0ODO0O0O00ODOOOOODO LookupError
oboooooon

ooooo2s5000.

codecs.getincrementaldecoder (encoding)
O0000000000000000 codecO0 00000000000 DOO0OODOOOODOOOOO
ooooo

000000000000 00000 codecO00000000D00O0OOODOODOO LookupError
ooooooon

oo00oo2s5000.

codecs.getreader (encoding)
00000000000000000 codecOO0OO0OStreamReader 10 000000000000
ooooo

Ub0o00oooobo0obOobOobOl LookupError0gdnoooon
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codecs.getwriter (encoding)
000000000000 00000 codecOOOOOStreamWriter 0000000 O0OOOOOOO
ooog

O0000000000o000000 LookupError00dOooOnOnd

codecs.register_error (name, error_handler)
0000004 errorchandler 000 name 0 0000000000 0OOCOOO0OOO0OOOODODOOOO
O0000000 errors00000 name00000000O errorchandler 0000000000000

0000000 errorchandler 0000000000000 0O0ODOO UnicodeEncodeError 000
Joooooooooooooboboboboboobobobodddddoooooooooooooon
gdoooCoOQOO0O0O0OCOC00O00O0C0U00UUULOULUU0UOD0UOODUOODOOODOOOoOoOg
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
gooooOoQoOoOoOoO0O00O0O0O0C0OU0U0LU0U0ULOULUODOUOOUUOODOUOoOoOoOOoOoOoOoOoOO
oo obobobobobbbbbbibibibd IndexErrorddddnoonon

J0o0odooooooooooobbb0o0o0oouououoooo0oo0n0n unicodebDecodeError U
UnicodeTranslateError Q0000000000000 O0OO0DOO0ODOODOODODODOODOOO
gooo

codecs.lookup_error (name)
OO0 name0O00D0OOO0DOOOODOOODOOOO

obo0bboobbOo0obibodn LookupErrordgdnooonon

codecs.strict _errors (exception)
strict 000000000O00:000000000O00O0000000 UnicodeError 0000
ogd.

codecs.replace_errors (exception)
replace 00 00000OO0OO:000000O00DOODOOOODODODODODOODOOOO M2t
0 Unicode 00DODO0O "\ufffd' 0000000DO

codecs.ignore_errors (exception)
ignore 0 00000O0O0O0O:J0000O0O0OOOOOOOODOODOODODODOOOOODOOODOOO
oooao

codecs.xmlcharrefreplace_errors (exception)
xmlcharrefreplace U0D0OOO0ODOOOO0O (ODOOOD):00D0OCO0O0DODOOODDOOODO
OXMLOODOOOODOOOOO

codecs .backslashreplace_errors (exception)
backslashreplace 00 0O0D0O0O0O0OODO (DDOOODOOO):000000D0O00DODOOODOODO
Oo0odoobooobooooooooboooooooono

gogoooooooooboobobbboooooooooooobb bbb DbDbDbobo
goobobobooon:

codecs.open (filename, mode[, encoding[, errors[, buﬁ‘ering] ] ] )
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0000000000000 mede00 0000000000000 0O/0000000O0000O0OO
coboooooooboooboooooooOooboooobo 'r"Oouobooboooboooooobooon
ooooogd

O0: 00000000000000000 codec0 000000000000 OOOOOOOOOO
0000000000 codecOO Unicode 00O OO0ODOO0OOOOODODODOO codecOODODOOOO
O Unicode DOOOOOOODO

O0: 00000000000000000000000D00O00000O0000D0O00D0O0A0 8-bit
cooooooooooooboooboobobooboobooooOobooboobobooooboOooboOoDbOon
OO0 ""\n'0O0O0OO0O0OO0OOOOODOOOOODOOO

encoding 00 000000000000 0O00OOO0OOO

gboboboboboobberrorsO000O00O00OO0O0O0O0OOOO0DOODOOO 'strict'Od
gboooooooobgn valueErrorgoogoonogd

buffering 1000000 open() 00000000 OODO0OOOO0OODOODOOODOOOODOO
ood

codecs.EncodedFile (file, input[, output[, errors]])
oooooo0o0000U00000D0o0oo0o0o0o00o0ooooooooOOOOODoUOOooooo
oo

O00O00o0c0o0O00O000O0000000 mpuOO0O0000D0O0O0COO0OO0O0OCOO0O0O0O
ourput 00 00000000000000 string00000000000000000000000O0
0000000000 00000 codecsD 0000000000 Unicode JOO

oupit U0 00000000 impue 00 00000O00O0O0ODOO

gbob0obooboboobdberrors000000O00O0O0O0OOO0OOODO0ODOODO 'strict'dnOd
gboboooooboobdn valueErrordoaooood

codecs.iterencode (iterable, encoding[, errors])
O00000D00000On iterable 000000000 DO0ODO0ODOODOOOOOOODOOOOOO
generator D00 errors 0 (0000000000000 O0O0OO0)0O0O00O00O00O000OOOOOOO
gooo

oooooz2s5000.

codecs.iterdecode (iterable, encoding[, errors])
000000000000 dterable 00 000D0DO0OO0ODOCOO0OOOODOODOOOOODOO
generator 000 errors 0 (000000000 DOOOODOOO)ODO000DOOO0ODODOOODOOOO
ooad

ooooo2s5000.
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooood:

codecs .BOM

codecs .BOM_BE

codecs .BOM_LE

codecs.BOM_UTF8

codecs .BOM_UTF16

codecs.BOM_UTF16_BE

codecs.BOM_UTF16_LE

codecs.BOM_UTF32

codecs.BOM_UTF32_BE

codecs.BOM_UTF32_LE
go0o0oOoOoopoOoOoDoOooOoOoOoOoODDOODOOO UnicodeDOOOOOOOOO (BOM) OO UTF-
160 UTF-320000000000000000000000O0OO00O0O0OO0OO0ODOOODOOO UTF-8
0000 Unicode signature 0 00000000 BOMUTF16 0 BOM.UTF16_-BE O BOM.UTF16_LE
O000o00oDbOOoO00OO00DOOo0oDOoO0OO0O0ODOOoUDbOUObObOOU0D BoMO BOMUTF1I6 OO
0000000 BoM.LEO BOM.UTF16_LEOO BOM.BE O BOM.UTF16 BEOODOOOOOO UTF-8
OUTF32000000000  BOMOODOOOO

7.8.1 Codec OO OO

codecsU0000000Ocodec0 000000000000 0O0O0O0O0O0OOOOOOOO PythonO codec
gobooobooooboooboooo

PythonO0OOOO codec00000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOOOOO
goooooooooo 40p00000000000000ODOOOOOOOOOOODODDOODOODOO
gobodoobooooboooooooooobooOooboOoobooOooooooooooo

CodecUUDUOODDOOODOODDOODOODDODDOODOODDbDOODOO

O0000000O00000O000O00Oencode () O0000O decode () O00O00O0O0O errorsO00000O0O
0000000000000 00o000o00o000o0Do00o000oO0DOoO0o0OoO0Od Python codec O
Og0o00000o00ooooooooooooo

O oo

"strict' UnicodeError (000000000 OD0)OOD0ODOO -0000O0OO
googn

'ignore' goooCoOoOoOoOoOoOobOOoooooooooooog

'replace’ O000OC0OOoOoOoOoO —Python OO OO0 Unicodecodec D OO OO0

00000 U+FFFD REPLACEMENT CHARACTER 0 00000000
0°? 000000

'smlcharrefreplace' | 000 XMLOOOOOOOOOO (0OOOO0OO)D
'backslashreplace' |O000000000000O00O0000000O0O0O0OOO (MOO00O00
0)O
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codecs 00000000 OODODODODODUDODODO registererror() 000000 OODOODO

Codec D OODO OO

CodecUU0UOOoooobbbO0OO0OO0OUOO0OOoOoOoOooOoObObDDbLODbDDODOOOOOOLODDOD
gooboboboooooooboobgb:

Codec.encode (input[, errors] )
000000 mpu0000000@CO0000000,000000)0000000000 codecs O
Unicode OOOO0O0OOO0O00O0O Unicode OOO0OD0OOO0OOOOOODOO UnicodeOOOODOOOO
O00D00000000000 (@QOD0 cpl2520 is0-8859-1)000000000O00O0O0O0O
ooooooooo

errors 1000000000O0O00O0O00OO '"strict'd0000oooooon

Uobo0Odb codecbbOoobbOooDbOOODOODDOOODOOODLDOODDOO
O0O0O0OC0O0OD0ODODOD0ODODOO codecs OO streamriter D0000O0OOCOO

0000o0oOdooO o000oDoOO000oOo0o0O0oDoOO00oDoOO0U0DOoOU0U0OoOoDOoDoOoon
gbooooooobooboboboooo

Codec.decode (input[, errors] )
oooo000mpuiOI00000@OOO0O00000,000000)0000000000 Unicode
0000000000000 000DO00O0O0000O0DO000O00O00O0OO0O0O0O0d Unicode OO
goboobogood

input O bf _getreadbuf 000000000000 O0O0O0O0DOCOOODOOOOOOOCOOOOOOC
0000000000000000000 PythonOOOOOOOODOOODOOODOOOOOODOOO
coobooooooooooo

errors 1000000 00O0O0O0O0O00OO '"strict'd000oooooon

obo0Ogdbi cedecObboobboobbooobooobboobboobboobbon
O000000000000000000000000 codecs 00 StreamReader 000000
goo

oooooooo 0OOOOOOOOOOOOODOOOODODOOOOODOODOOODDDODO
ooobooooboooooooooooa

IncrementalEncoder 000000 IncrementalDecoder OUODO0OOOODOOODOOODOO
gobobooooo0ooOooo0OooOoO00ooOoO0U0oDOoO0U0OOo0U0OOOoUOOoDOoODOoO0ODODOoOoDoOOn
gobooooooooooooooOoooOoOooDbOo0oooooooOooooOooooDOoOooDboboOooon
000000 encode()ldecode () OO0ODOOODOOOOOODOOOODOOOODOOOOOOODOO
0000000000000 0o0oDooo0ooo00oDoo0o0oooooooooDoDoooog

encode ()/decode () DO0O0O0OOODOOODOOOOOOOOCOOOOOOOOOOOO0O0O0O0O0O0O0OO
ggbobooobooobooboobbooboobooobuoobboooboon
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IncrementalEncoder O O 0O OO
Ooooo25000.

IncrementalEncoder JO0ODO0O0OOO0OOO0OOOOODOODOODOODOODODOOOOOOOOODOODOO
0000 Pythoncodec 000000000000 O000DODOOO00OOOOOO00O0O0ODOOOOOOO
goobobobooooog

class codecs.IncrementalEncoder ( [errors ] )

IncrementalEncoder 000000000 OOOODOO

gooooooooooboboobbobobobooodoooooooooobDbobDbbbbbbbooo
O000OC0O0OOOOoOOOOOOOOOOOOOPythoncodece DD DO ODOOOOOOOOOOOOO
gobooboooboo

IncrementalEncoder O errors D0 0000000000000 0OOOOOOOOOOODO0OO
00000000000 000b0000O0000o0o00o0o0b0o0oo0n:

* 'strict' ValueError (0000000 OOD)0D0O0O0OO0OO0OO0OO0O0OOOOOOOO
e 'ignore' OO 0O0O0O0OOOOOOO

e 'replace' J00000O00OOOODOOO

* 'xmlcharrefreplace' OO0 XMLOOOOOOODODOOOO

* 'backslashreplace' 0000000000000 0O0O0O0OOOOOODODOODODOOO

OO0 errors 000000000000 O00O0O00O00OO0OOOOO0O0O0 IncrementalEncoder [
J00d00o0o0o0o0oooooooDboboObobOobOoObOOO0ODb0O00000000000o0oooooooo

errors OO0 00000O0OD0OOO registererror() 00000000

encode(object[,ﬁnal])
object 1 (U000 DO0O0DOUOOOODOOOOD)0DOOODOUOOOODOOOOOODOOOOODO
0000000000 encode () 0000000000 0ODODOOO firel0D00OD00ODOOOO
ooo@uooooooo)d

reset ()
Oo000oo00oobooooooooon

IncrementalDecoder DO O OO 0O

IncrementalDecoder UOUODOUOOUOO0OO0OOOOODOODOODOODOODODOOLOOOOODOODODOO
00 Pythoncodec 0000000000000 O0O0O0O0O0OOOOOOOOOOODOOOOOOOOODODOO
ooboooooogoo

class codecs.IncrementalDecoder ( [errors])
IncrementalDecoder U0 OUOODOOODOOOOOO

gobooboobbooboobbooobooboboobboobobobobooboobbooboo
O000000000000000000OPythoncodecD O DO O00ODDOO0OOOOODODOOONO
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ooooooooon

IncrementalDecoder U errors OO 0O0O00O0OOO0O0OOOO0OOOOOOOOOOOOODOO
O0oddoooooobooobooobooooooooboooon:

* 'strict' ValueError (0000000 OODO)0D0O0O0O0OOOODOOOOODODOOO
* 'ignore' DO0OOD0OODOODOOOOODO
e 'replace' JUO0OO0OOODODOOODOOODO

OO errors OO0 0OOD0O0OODO0O0OO0O0ODOOOO0OODOOO0OOO0O IncrementalDecoder U
00000o0obo0o0O0o0o000o00o0oo0ooO0b0o0ooOoo0o0oo0oo0bOoo0ooO0b0ooOoo0ooOooobooOoon

errors UOUOO0O0OO0OODODODO registererror() 00000000

decode(object[,ﬁnal])
object 0 (0O0O0OOUODODODOOUDOODO)IDODODOODODOODODOUOOODODOOO
00000000 decode () OODO0OOO0OOO0ODODOOODDOD firnelDDOOODOOOOOO
O(@oooooooo)ooo fimel 0000000000000 0OOOOOOOODODOOOOO
JdodobOo0o0o0ooDbOO0o0o0o0ooObOO00Ob0bOO0000bO0 (oobObooOooboOooooooao
goooo)yooooooooOo0oooO0oOoOooOooooooooooooooooooooO
0ooooo(@Ooooooooooooon)o

reset ()
Oo000oOo0oO00oO0ooooboooon

StreamWriter  StreamReader 0000000000000 00O0DODOOO0OOOOOOODOOOOO
000000000000 0D0000000D00000000000 encodings.utf 800000000

StreamWriter D00 Q00O

StreamiWriter 0000 CodecOO0OOOOOODOOOODOODOODOODOODOODODODODODOO
0000 PythonO codec0 00 0000000000000 O0DOODODODODOODODOODOODODODODODOODO

class codecs.StreamWriter (stream[, errors])
StreamWriter 00000000000 0O00O0OO0O0O

ggoooboboboboboooooogoouobobboboooooooobobbboboooooooooo
OCO00O00C0ODOO0O0O0ODOOUOOoOO0OCdPythonD codecOO00OO0OOODOOOOODOOOOO
googooobgoo

streem 00 (00000)0000000O0O0O0OOODOOOOOOOOOOCOOCOCOLODOO

StreamiWriter Q0 errors 0000000000000 O0O0COO0O0OO0O0OO0DOOOOOOOOOO
oooboooooooooboboooboooon:

* 'strict' ValueError (0 O0O0O0O0O0OD0OOOD)O0O000O000O000000000O

e 'ignore' JUOUODOOOODOOODOOODO
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e 'replace' J00O00O0OOOOOOOOOO
* 'xmlcharrefreplace' OO0 XMLOODOOOOOODOODOO
* 'backslashreplace' OO0OO0O0OOO0ODOOOOOOOOODOOOODOOODOOOO

errors U0 000000000 O0DOO0OO0OOODOODODOO0ODOO Streamriterd000000O
gbooooooboobobobobooobooogo

errors 1000000 0ODO0DODODO register.error() 00000000

write (object)
object 100 0DODO00DDOOODODOODODOOOOODOOO

writelines (list)
0000000000000 000@ 00000 write() OO0OOO0OOO0)OOOOOODOOO
ooono

reset ()
00000000000 codecOOO0O0O0O000000O0O0O0O0OOOOOODODO

gobooobooooooooobodobooooooooooooooooobooooonoag
gobooobooooooooobooboboboooboooooobooooobooOooboboOooobooOoo

bo0o0O0o0ooobOob0ooOonDOon streamiiriter 0000000000 CODOOOCOOOOOOO
goboooboooobooooon

StreamReader D0 0000

StreamReader JUO0ODO Codec 0D O0O0ODOOODOOOOODOOOODOOODDOODODOODODO
00000 PythonO codec 0000000000 0DOOOOOOO0OOOOOOOOOOO0ODBOODOBOO
gogd

class codecs.StreamReader (stream[, errors])
StreamReader 0000000 OD0O0ODOOOOOO

goooobobbooboodooogoooobobobbooooooooobobobbooooooooo
0000000000 00o0oO00O0OoOPythond codecO0 000000000 OOODOOOOO
goobooooboo

streem 00 (00000)0000000O0O0OOOOOOOOOOOOOOCOOCOCOOODOO

StreamReader OO errors U D000 0O0OOD0OODO0ODOOOOOOODOODOODOOOOOODOO
gboooooooboobobobooooog:

* 'strict' ValueError (000000000 D0)0D0O0O000ODOOODOODOOODODOOO
e 'ignore' DO00O0OO0OODOODOOOOODO

e 'replace' 000000 OOOOOOO
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errors 1000000000000 O00O0O0O00O0O0O0O0O0DO0O0O0O StreamReaderddnooonQ
coooooobooooboooobooooooooo

errors HOO0O0O0O0O0OOODODO register.error() 00000000

read([size[, chars[,ﬁrstline]]])
0000U0o0o00U0oo00U0oo0o0U0ooO0O0D0ooOO0ooOooooOn

chars 000000000000000000 read()0 charsO0000OCODOODOOODOODO
0000000000o00oooogdd chars 00 O0O0O0OOOODODOO

sizeJ00000000O0OO0O0O0OC0ODOOODOO0OULDOODOOODDOOODUOOODO
gooooooooOooOoboOooOoOoOo0oOoOo0oOoboO0 -1Oo0oo0bDboOoDOoooOoooO
goobobobOo sized0b000000O0O0ODODODODODOOODOODOODODODOD

firstline 001 0000000000000000O00000O0O0O0O0O0O0O0O0OOOOOOOO
gobooooo

0000000000000 0o0O00000O00oO0O00000O000o0O0O00bD0O00 size0O
gobooooooooooooboooboooooboooooobooooobooboooboboOoooboooo
goboooooooooooobodoobooooooooooogo

00000 24000:charsO0O0O0O0DODOD.
00000242000 firstine000000000.

readline([size[, keepends]])
000000000 10000000 o0ooooUooooUooo

size000000000000000 read() 00000 size0000000O00O0OO
keepends 10000000000 OOOODOOOODOOOODOO
0000024000 keepends 00O 0OO0OODOO.

readlines([sizehint[, keepends]])
000000o0oO0oU0o0oOoUoU0oOoUoU0ooUoUooooo

keepends 00000000 Ocodec 0 0000000000000 0000O0000OO000OO0OO
gooo

sizehimt OO0 0000000 DOOO0O0OO read() 00000 size0 0000000000

reset ()
000000000 codecOO00O0D0O0O0DOOODODOOO

gogbooboooboobbooboobbooboobobooboobboobboobbooboo
gobobobobooooooobooboboboooo

goboobooboobobbong streamreader U000 o0oooobOOoOobOOoOO0OO0ODOOODOO
gooboboboboooooog
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00000 200000000000000000000000O0codec0000000O0OO00OBOOOO
goboooooooooboooobooooooono

StreamReaderWriter DO 00 0O
StreamReaderWriter OO0 000000000000 OO00OO0OO0OOOOOOOOO
lookup() 000O00D000O0O0D00O0O0O0DOOOOODOOOOOOOOOOOOOOOO

class codecs.StreamReaderWriter (stream, Reader, Writer, errors)
StreamReaderWriter UODOO0OOO0ODOOO0O0ODO streem OO00O0ODOO0O0ODODOOODODOO
Reader 0 Writer 000000 StreamReader O StreamWriter 0000000000000
g000o0o0boOoOo0oooOoO0Ooood0oooO0U0oooOU00oOoOoOOooOoOOooOoDOooDoOoo
oooooooooooooboooo

StreamReaderWriter OO0 O00O00 StreamReader U000 StreamWriterJOOOOOO0O
godo0oodoobdooboooooooooooobooobooooooooooon

StreamRecoder D OO0 0O 0O

StreamRecoder UD0OU0OO0OO0O0OO0OO0OCODOOOOOODODOO-00O00O00DOOOOOOODOOOOO
gboobobobooooooboobobobobooobooooobogoon

lookup () UDOO0OOO0OO0OO0OOODOOOODOODOOOOOOOODOODOODODOOOO

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors)
0000000000 StreamRecoder 00000000 O0D0O0O0O encode 0 decode 010000
000 (read () ODODODODO write() D0OOO0)00000O Reader O Writer 0000000 (OO
goo0o0ooooooo)yooooooo

000000000000 00000000 Latin-1 00 UTF8OO0O0O0OO0O0DOOOOODBOOOO
oooood

streem00000000000OC0OCOOOCOOOOOO

encode O decode ] Codec0000000O0O0O0O0DO0ODODODODODODONO Reader 0 Writer 000 OO
0 StreamReader O StreamWriter 0000000000000 O0OO0DOOODOOOOOOOO
dooooooooooooon

encode O decode 000000000000 0O0OOO Reader 0 Writer 0000000000 DODOOO
gooooooooOoOoOOOODOOODOODOODDOODOOOODOOODOOOO UnicodeOO OO
000000000000 UnicodeOOOOOOd

goobooboobbooboobooobooboobbooboobbooboobo

StreamRecoder DO O00O00O00O0 StreamReader O StreamWriter D00 00000O00OO00O0OO
000o0000o0o0o0o0oo0oooooooobobooboboooooooooao
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782 000000000 Unicode

Unicode 00 0000000000000 DOD0OD0O0O0O0OO0OO0ODO0ODO (DODOOO Py_-UNICODE
o00O0)o PythonOODOOODOOOODOOODO(@MOUODOODOOO --enable-unicode=ucs2 O
000 --enable-unicode=ucs4 00000)00000 Py .UNICODEO 16000000 3200
O00oDoOoOoOooo Unicode 0OOOOOO CPUODDOODOOOODOODOOOOOODODO CPUDDO
J0odd0o0oOoOoQoOoboOoOoOo0ODODOODODOOO0OO0OO0O0O00000D00000000OOOO Unicode
00000DD0O00000000oo0oDoDoD000000oooDDoOoODDOd UnicodeDDODODOO
goooocoooboboOoO0oOoooooooooooooboOooODbObOOoOooOoOoOooobLbboDDOo
jooooD @oo0ogoooooo0ogUooooooU0ooO)yoDooooUoooDoDoooOoooo
02550000 0ox0-0xff 00000000000 U+00FFOODOOOOODDODOOOOO Unicode
oo oooopooooboooooooOoOO (DoDDOO 'latin-1' 0O
0 'iso—-8859-1'00000)0 unicode.encode () 0O OO0O0O UnicodeEncodeError 000
O000O000D00: UnicodeEncodeError: 'latin-1' codec can't encode character

u'\ul234' in position 3: ordinal not in range (256)

000000 0ODO0O0000 (charmap O O0O0O0OOO0OO0OOOCODOOCO)OOOCODOO UnicodedODOODO
gobobbooobbooobobiooob ox0-0xff000D0OO0OO0ODODOOOODOOOOOOOO0
00000000000 00000000000 encodings/cpl252.py (00 WindowsOOOOQOOO
goodoooo)ooooooooooo2600000000000000O00O0OOOODOOOODOOO
goobobobobooon

0000000p0oo0o0000000 UnicodeOODOOOO 1114112000000000000 256000
00000000000 0OU00O0 Unicode 0000000000 OODOOOOODOOOOOODOOOOOO
gooooooOooboo0oOooo 400000000DOO00DO0O0ODOOO020000000O00000:00O
gooooooooooUoooooUooooU0UooooO0ooooUoooOooUOo 2000DOO0O00O0O
00000 uTr-32-BE0OOO UTF-32-LE00O00O0OO0O0OODOOOOCOOOOOOOOCOOO0
gooopobbooo urr-32-Be000000O0DOOO0ODDOOOOOOOODDOOOODODODDOO
gooooooobvurr-3200000000000:000DO0DO0ODODODODOODOOOOOOOO
doodoobDooDoooo0oooDdobDdodooooo cpPi0oOoOoOoOooUooOOooDOoDOoooooon
gobobobboooobbvurr-le0000 uTF-3200000000000000000000DO0OOO
OBOMIOOO0ODOOUODOOOOCOO)00DO0O0OOOODO Unicode OO U+FEFFOOOOOOOOOO
o urr-16 0000 uTF-32000000000000000O000O00O0DODOO0OOOOODODOOO
000 (OxFFFE)UOO Unicode 00000000000 O0O0OOOO0O0OODODOOOOO0OODOUTF-1600
g urr-32000000000000 v+rFFE0ODOOOODOODODOODODOOODOOODOOODO
goboboobbOo0obO0oOobbOd U+FEFF O ZERO WIDTH NO-BREAK SPACEUIODOOOODOOON
ggobb:o0obboobbooobbooobboooobboobbooobboobbbooobbo
0000000000000 000O00000 Unicode 4.0 00 ZERO WIDTH NO-BREAK SPACEO OO
O U+FEFFO000000O0O0DOOCOCOOO0(@OOOO0 u+2060(WORD JOINER)ODOOODOOOOOODO
0)OooOoOO0000 Unicode DOOOODOCOOOOOOOOOOOOOUU+FEFFOOODODOODDODODDOO
goooo:sOMOO0OCOO0OCODOOOOOOOODOOOOOOOODOOOODOOODOOOOOOOOn
gbobobobobobooboobobdobo, zERO WIDTH NO-BREAK SPACEUDOUOOOODOOOOOON
gooboboboooooooooo

0000000 Unicode 00000000000 DODODODODO0OO0OOUTF8ODODOODODOODO
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UTF-80 §000000D000000000000UTF80000000000000000UTF-800O
goooooooooooooooooooOooooOooOoo(@uooooOo)bobooooooooooogo
0000040000 1000 000000000 0OO0OO0OOOOOUnicode00000000OOO0OOOO
000 xO0O0O0O0OO0O0O00O0O0000000000 UnicodeODOOOOOOO):

oo oooooooo
U-00000000 ... U~0000007F | OXXXXXXX

U-00000080 ... U-=000007FF | 110xxxxx 10xxXxxXx
U-00000800 ... U=0000FFFF | 1110xxxx 10xxxxxx 10XXXXxx

U-00010000 ... U-0010FFFF | 11110xxx 10xxxxxx 10xxxxXX 10XXXXXX

Unicode 000000000000 DOOODO xOODOOOOO

UTF-80 80 0000000000000 BOMOOODOOOOCOOOOOO UnicodedOOOO U+FEFFE
0{@000000000o0oo0oo0oO0on0)ZERO WIDTH NO-BREAK SPACEOOOOOOOOO

0000O0ODOO0O0OO00OO0OOUnicode 000O00OO0OOOOOOOOOOOODOODODODODODODOO
o00o0o0oo0ooooooooooo0obdcharmap 00000000 OO0OOOOOOODOOOOOOO
goooooooooo UrRgOO0O0DOO0OO0OODOCO0OO0DOO0OODOO0OODOCOOODObOODOOD
0000ooooooouUTF800OO00000oooOo000oooo00o0ooDooooO0n0n0Dnoo Microsoft
O Notepad OO DOOOO UTF-8000O (Python2500 "utf-8-sig" 00000O0OO0)0O0OCOOO
OO0Unicode 000000000O0O0O0O0O0OO UTF-800000000 BOM((OOOOOO Oxef, 0xbb,
Oxpf 0000000 O)00D0DOD0OO0OOCOCOOO0O000000O0O charmapODOOOOOOOOOOOOO
0000000000oooo@ooo iso-8859-1 00

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

00o0000)obbutft-8-sig0O0O0O0O0OOO0OCOOOO0O0O0OOOOOOCOOOOOOOOOOO
goooosoOMO00000000000000000O0O000OO00OOOO0OOOOOOOOODOOODOO
000000000000000000000000000O0utf-8-sigcodecO0 0000000000
00000000 300000 oxef, 0xbb, 0xpbf 000000000000 O000O0DOODOOOOOO
oooooo003000000000000UTF-8S00 BOMOOOOOO0O0O0O0O0O00O0O0O0O0O000O
gooooo

783 00000000 OQ

Python OO0 OO0O0O codecO0O0ODOOOO0OOO0ODOOODOOO COOODOUOOOOODOUODOUODDOO
0000000000000 o00oo0dnD codec0 0000000000000 O0ODOOOO0ODOOOONO
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
goooobooooboobodooobbooobbooobbooobbboboobbooLbbooobb oo
0000000 '"utf-8'0 'utf8'codecD OO ODOOOOO

000000000000 000000000000000000000000000 (00 0 O0EURO SIGN
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oooooooooooooo)boooooooooooooooOoOooooooOOoObObOOoOooooooo

oobooooooooog:

ISO8859 00 OO0

* Microsoft Windows 00 000000800 000O0OO0O000O0ODOO0ODO0O0OO0O0ODOOOO0OO
gboooooooobooobgoo

« IBMEBCDICOOOOOO
« ASCIOOO IBMPCOOOOOO

Codec oo oog

ascii 646, us-ascii oog

big5 big5-tw, csbig5 gooooo

big5Shkscs big5-hkscs, hkscs gooooo

cp037 IBMO037, IBM039 oo

cp424 EBCDIC-CP-HE, IBM424 goooo

cp437 437, IBM437 oo

cp500 EBCDIC-CP-BE, EBCDIC-CP- | OO0OOOOOO

CH, IBM500

cp720 goooo

cp737 ooooo

cp775 IBM775 gooooo

cp850 850, IBMS850 gooooooo

cp852 852, IBMS852 goooooooooo

cp855 855, IBMS855 goodooboooooooo
doooooooooo

cp856 ooooo

cp857 857, IBMS857 oooo

cp858 858, IBMS858 gooooooo

cp860 860, IBMS860 gooooo

cp861 861, CP-IS, IBMS861 goooooo

cp862 862, IBM862 goooo

cp863 863, IBM863 ooo

cp864 IBM864 ooooo

cp865 865, IBM865 goooooooooo

cp866 866, IBM866 oooo

cp869 869, CP-GR, IBM869 ooooo

cp874 ooo

cp875 ooooo

cp932 932, ms932, mskanji, ms-kanji ooagd

cp949 949, ms949, uhc ooag

cp950 950, ms950 googooo

goooooboo
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03-000000oood

Codec oo oo
cpl1006 Urdu
cpl026 ibm1026 oooo
cpl140 ibm1140 oooooooo
cpl250 windows-1250 doooooooooo
cpl251 windows-1251 doooooooooooooo
goooooooooo
cpl252 windows-1252 cooooooo
cpl253 windows-1253 ooooo
cpl254 windows-1254 ooono
cpl255 windows-1255 ooooo
cpl256 windows-1256 ooooo
cpl257 windows-1257 ooooogd
cpl258 windows-1258 ooono
euc_jp eucjp, ujis, u-jis ooo
euc_jis_2004 jisx0213, eucjis2004 ooo
euc_jisx0213 eucjisx0213 ooo
euc_kr euckr, korean, ksc5601, ks.c- | OOO
5601, ks_c-5601-1987, ksx1001,
ks _x-1001
gb2312 chinese, csiso58¢gb231280, | OO OO OO
euc- cn, euccn, eucgb2312-cn,
gb2312-1980, gb2312-80, iso-
ir-58
gbk 936, cp936, ms936 Unified Chinese
gb18030 gb18030-2000 Unified Chinese
hz hzgb, hz-gb, hz-gb-2312 oooood
1502022_jp ¢sis02022jp, 1s02022jp, is0-2022- | OO O
ip
1502022 _jp-1 1502022jp-1, is0-2022-jp-1 ooo

1502022_jp-2

1802022jp-2, is0-2022-jp-2

coo,000,000000,0
o,00000

1502022 _jp-2004 | i502022jp-2004, is0-2022-jp- | O OO
2004
1502022 _jp-3 1502022jp-3, is0-2022-jp-3 ooo
1502022 _jp-ext 1502022jp-ext, is0-2022-jp-ext ooo
1802022 kr ¢s81802022kr, 1s02022kr, is0-2022- | O OO
kr
latin_1 is0-8859-1, is08859-1, 8859, | OO OO OO
cp819, latin, latinl, L1
15088592 150-8859-2, latin2, L2 ooooooooooo

cooooogoo
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03-000000oood

Codec oo oo

15088593 180-8859-3, latin3, L3 dooooooooao

1508859 4 150-8859-4, latin4, L4 oooooo

1s08859_5 150-8859-5, cyrillic doo0oooooooooooon
ooboooboogooog

1s08859_6 150-8859-6, arabic ooooad

1s08859_7 150-8859-7, greek, greek8 ooooag

1s08859_8 150-8859-8, hebrew goodgo

15088599 i50-8859-9, latin5, L5 oooo

i508859_10 i50-8859-10, latin6, L6 ooo

i508859_11 i50-8859-11, thai ooo

i508859_13 i50-8859-13, latin7, L7 oooooo

is08859_14 i50-8859-14, latin8, L8 oooo

is08859_15 is0-8859-15, 1atin9, L9 gooooooo

i508859_16 i50-8859-16, latin10, L10 ooooooo

johab cpl361, ms1361 ooo

koi8_r gooo

koi8_u googoono

mac_cyrillic maccyrillic goooooooooooooo
goooooooooo

mac_greek macgreek ooooo

mac_iceland maciceland ooooood

mac_latin2 maclatin2, maccentraleurope ooooooooooo
mac_roman macroman goboooood
mac_turkish macturkish oooo
ptcpl54 csptepl54, pt154, cpl54, cyrillic- | OO O
asian
shift_jis csshiftjis, shiftjis, sjis, s_jis ooo
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 ooo
shift_jisx0213 shiftjisx0213, sjisx0213, | OO O
s_jisx0213
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 (BMPOO)
utf_16_le UTF-16LE Ooooo (BMPOO)
utf_7 U7, unicode-1-1-utf-7 ooooog
utf_§ U8, UTF, utf8 ooooo
utf_8_sig ooooo
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784 PythonO O COoOooooooQg

0000000 codec0O00O0D00 PytheonODOOODOOODOOOOOO codecOO PythonOODOOOOO
coobobooobooooooOoooooOoOoOobOOoO0OobOOoOoOoOoOoOoOoOoDOOoOO0OOOOODbOOOObOoOOn
00000000 codec0 00000000000 O0000O0DO0O0O0DO codecOOO0DOOODOODOOOO
gobbooboobooobooboobooooooooooobooooboobooobOooboOomoboooboonog
codecO0O0O0O0DOOODOODOOOOOOOOOOCOOODOOODOOOOOO

000 codec 00 Unicode 0000000000000 0O0* 000000 Unicode0OOODOOOO"
OO0Unicode 0000000000000 O0O0O0OOOOOOO

Codec O 0o
O

idna
RFC3490 000000 encodings.idnal0000000O0O0O

mbcs dbcs| Windows OO : 00000 ANSIDOOOOO (CPPACPHOOOOOOOO
good

palmos PalmOS3.500000000000

punycode RFC3492000000000

raw_unicode_escape Python 0O O OO0OOOO0O0O0O raw Unicode 000000000000 O0O0O
ooooo

rot_13 rotl3 0O0O0OO0O00OO0ODO (Caesar-cypher) DO 00O

undefined 0000000000000 0O0O0O0O0UOUOOdOd UnicodeOOOOOOO

coercion (00 000)0000C0C0OO0OO0OO0OOOOODOOOOOOOO™
gboooooooooogd

unicode_escape

Python 0O OOOOOO0OOO Unicode 00000000000 OOOOOO
ooo

unicode_internal

gobooboogobooooo

00000 23000: idna,punycode 000000 O0DOODOOO

000 codec 0000000000000 DOODO0O000OODOOO0OO®? 000000000

“I unicode 0000000000000 0000O00D st 000000000000000000000000000000O0
0000000 wicode 00000000000000000O00O00O0O0O0O0ODO UnicodeDecodeError 01000000

2 sr000000000000000000000 unicode J000000000000000000000000000000
goooOoOOoOO0Osc00O0OODOOODOOOO0OOO0OO0O0O0O0O0O0O0O0O0O0000 UnicodeEncodeError0O00000O0O
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Codec

od

od

Ooooo/oooo

base64_codec

base64, base-64

00ooooOoooooo MIME
base64 DO O OO0 (COOOOO
OO0 '"\n'0Q0Q0OO)

baseb64.
encodestring(),

base64.decodestring()

oobooooood

bz2_codec bz2 00000 bx2000000000 bz2.compress (),
bz2.decompress ()
hex_codec hex 00000000000 200 160 | binascii.blZa_-hex(),

binascii.aZb_hex()

quopri_codec

quopri, quoted-

00000 MIME quoted printable

quotetabs=True 00O 0O0O

printable, gooooooo O quopri.encode(),
quotedprintable quopri.decode ()
string_escape PythonOOOOOOODOOOODOO
goobooboobobooboo
oooo
uu_codec uu 00000 wuencode DO O OOOO uu.encode (),
ud uu.decode ()
zlib_codec zip, zlib 00000 gzip0O0oooogood zlib.compress (),

zlib.decompress ()

7.8.5 encodings.idna— 000000000000 COCOOOO0OO0O (IDNA)

oooog23000d.

000000000 RFC3490 (000000000000 DOODOOOOOOQD IDNA: Internationalized
Domain Names in Applications) 0 0 0 RFC 3492 (Nameprep: 0 0000000 (IDN) OO OO stringprep O
J0000)0000ODO0OD0D0O0ODO0O0DODDO0O punycodeODOOODOOODOODO stringprepdO
oooooooooo

O0O0O0ORFCOOOOOO ASCIIDOODOOO0OOOUOO0O0O0O0O0Oooooooooooooooooooo
00 (www.Alliancefran O aise.nu0000)0 ASCIOODOOOODOOODOODO ASClIOOOOO
JdoododoooDbOO00 (ACEQ www.xn-—alliancefranaise-npb.nu000000)0000000O0O
000000 ACEODDODO DNSOOODO HTTPHost OOODODOODOODODOODODOOODODO
ooooooooooooooooooooo0ooooooooooooooooooog;oooooo
0000000000DoD:000000000 Unicode 00000000 O0O0OODODOOOOOOOO IDNA
O0DACEODO0ODOOO0OODODOOOOOOODO UnicodeDOOOODOODOODODOOOODOODOODOOO

PythonOOOODOOOOOOOOOODOOOOOODOO: idnacodecd Unicode d ACEOOOODOOOO
000000 RFC34900 section 3.1 (HODO0DO0DO0DO0O00000000000O0O0OO0OOOOOOOOODOOO
goodob0 ACEOO00O0OO0O0oOoooooobooDOo0o0 .0gboboooooDooooOo ACEOO
00 Unicode 000O0O0000D000O socketOOO0OOO UnicodeDOOO0O0 ACEODDOOOOOOODO
go0o0obobOobobOobDOo0oDbOob socketbooboobooobobooobOobOOODbOOOODOO
gboboobuobuoboobooobdobobbobobiodbd retp1ib 0 ftplipU00O0OO0O0O0O0O0OOO
Unicode 0000000000 (httplibOOOOO Host: OOOOOODO IDNAOODOOOOOOO

168 07000000


https://tools.ietf.org/html/rfc3490.html
https://tools.ietf.org/html/rfc3492.html
https://tools.ietf.org/html/rfc3490.html
https://tools.ietf.org/html/rfc3490#section-3.1

The Python Library Reference, 0 000 2.7.15

00o0oooooooooooooooooono)o

(CooO00oooo0)000ooO0OO0O0O000000000000O0Unicode0000000000O00O00O:0O
O0000ooo0o000ooo0O00oo0O000oo00oo0O0OOUnicode0 000000000000 ODODOO

encodings.idna 00000 nameprep U U OO0 O0OO0O000OO nameprep U0 00OOO0DOOOOOO
gobooooooodoboobooobooobooooooooooooooboooooobooobooooon
nameprep U 0 OO0 O0OOD0OOOOO0OOOOOODO

encodings.idna.nameprep (label)
label 0 nameprep 0 0 0000000 O0OCOCDOOODOOOOOCODOOOODODOODOODODOOO
AllowUnassigned U OO OO

encodings.idna.ToASCII (label)
RFC34900000000000 ASCIDUOODOOO UseSTD3ASCIIRulesO00O0OOOOOO
ooo

encodings.idna.ToUnicode (label)
RFC34900 000000000 UnicodeOOOODOOO

7.8.6 encodings.utf 8 sig— BOM O OO UTF-8

oooog2s5000.

00000000 UTF-8codec 00000000 DOODOOUOOOODOOOUTFRODOOOOOOODOO
ooooovurTkgOCOOO0OO0O0O0O0 BOMOOOOOOODODOOOOOOOOOOOOOOOO0OOO0O0O
0@ooo0Do0ooooooDoooooDo)0D00000D00o00D0o0D000oo0oDOoo0oDoooooon
UTF-8sOOOOOOoOO0DO BOMOOOODOOOOODOOOODDOO

7.9 unicodedata— Unicode 0 OO0 OO

000000000000 Unicode JO0OO00O00OO0O0O00OO UnicodeJO00OO0O0D0OO0O0O0D0OO0OO0OO0OO
000000000000000000AO0 ftp:/ftp.unicode.org/ D 0000000 UnicodeData.txt OO
0oDoooooo s20000000000

000000000UnicodeData0O00OO00O0OCODOO 5.2.0 (http:// www.unicode.org/reports/trd4/tr44-4.html
000)oooooOo0oo00o00000D00D0o0DOoO000000o00ooo0ooDoooDoooDooOon
oooooooo

unicodedata.lookup (name)
0000000000000 0O00000000D0DDODOO0O00000O0 UnicodeOOOOOOOOO
0000000000000 ReyError000oooon

unicodedata.name(unichr[, default])
Unicode 00 wunichr 00000000000 00000000D0D0O0O0O0ODO0O0OO00O0O0OO default
0000000000000 0000000000 valueError0000000O0O
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unicodedata.decimal (unichr[, default] )
Unicode 00 wnichr 000 0000000000000 O0O0O00O0O0OOOO0OODOOOOOOOO
O00defaulr 0000000000000 00D0O0O0O0OOOO ValueError00ooooonQ

unicodedata.digit (unichr[, default] )
Unicode 00 unichr 000 0000000000000 0ODO0O0OO0OOODOODOOOOOOOOO
000 defaut DOOODO0O000000000000000000 valueError0O0OO0O0OOO

unicodedata.numeric (unichr[, default] )
Unicode 00 unichr 0000000000000 0float 00000000000 OOO0OOODOOO
O00defaulr 000000000 00D0ODO0DOO0O0ODOOO ValueError00ooooonQ

unicodedata.category (unichr)

Unicode OO unichr 00000000 OCOOOCOOOOODODODOO

unicodedata.bidirectional (unichr)
Unicode OO0 unichr 0000 000000000000 DOO0O0OO0OOO0ODODOO0OOOOOOOOOOO
O000000O0ooooooao

unicodedata.combining (unichr)
Unicode 00 unichr 00000000000 DODOOCCOOOO00000O0O0OOOODODODOOCODOOO
ocooooonog

unicodedata.east_asian_width (unichr)

Unicode 00 unichr 00000000 eastasianwidth 0000000000
ooooo24000.

unicodedata.mirrored (unichr)
Unicode 00 unichr OO 00000000 DOO0OD0OO0O0O0OOOOODOOOOOOOODOOOOOOO
ogo00o0oooo0o0oooo0o0ooo 100000000000 o0OO0O0O0OO

unicodedata.decomposition (unichr)
Unicode 00 wnichr OO0 0000000000000 O00ODOO0O0DOO00OO0ODOOOODOOOOOO
gdooooOoOoOoOO0oOO0OU0UUoOoUoUoooUUogoooog

unicodedata.normalize (form, unistr)
Unicode 000 unistr 0000 formO 00000 formO OO OO 0O ONFC’TNFKC'NFD’ O NFKD’
ooo

Unicode 00000000 (canonical equivalence) 0 O 0O 0O O O (compatibility equivalence) O O O O
00000 Unicode 000000000000 OOUnicode 0000000000000 0ODODOOOO
0000000000 U+00C7 (LATIN CAPITAL LETTER C WITH CEDILLA) O O U+0043 (LATIN
CAPITAL LETTER C) U+0327 (COMBINING CEDILLA) O 000000000000 OO0O0O0OO

O000D20000000000000000 COODODOOODODOODO D(NFD)OOO
O O (canonical decomposition) 00 0000000000000 0OO0OOOOOODOOOOOOOOC
(NFOOODOOOODODOOOoOoooooooooooooo

O00000000002000000000000000Unicode00000D0ODO0OO0O0ODOO
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0000000000 000000D00000000U+2160(ROMAN NUMERAL ONE)OOO0O
U+0049 (LATIN CAPITAL LETTER) 00000000000 OUnicode 0000000000 (OO
00 ¢b2312) 0000000000 OOOOOOOOOOOOOO

OO0 KD (NFKD) OO DOOODO (compatibility decomposition) 000000000000 OOOCOO
0000000o0ooooooooooooOo KENNFKO)OOoDOoDooooooooooooooao
ooooo

200 wmicode 00000000000 ODODODOOOOOOOO00OOOOOODODOOOOOOOOO
gboooooobooboboboooooooooboboboo

ooooo23000.
gogbobooboobbooboobboob:

unicodedata.unidata_version

O0O0OO0OCOODODOODOD0O00 Unicode0O0O0O0O00O0O000O00OO
ooooo23000.

unicodedata.ucd_3.2_0
0000000000000 00000D0U00D0D0o00o0oO0oO0DoOOUnicode 00000000000
320000000000000000D00D0000 Unicode0O0DOODOODODOOOOOOOOO
OO0 dbNAOO)OOOoOOoOOoooo

ooooo2s5000.

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 <module>

ValueError: not a decimal

>>> unicodedata.category (u'A") # 'L'etter, 'u'ppercase

lLul

>>> unicodedata.bidirectional (u'\u0660') # 'A'rabic, 'N'umber
IANI

710 stringprep— 000000000 OCODOOOO0O

oooog23000.

(boboooooo)ooooOoooOoOoooobOoOooOoOooOooOoOOOoOOO0oOoooOooOOoOO 000000
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gooooooooooooooooooooooooOoOooo>OoboO0oOoroooooooooboOooooon
gobooooooooooooboboooboboooooooooboooooDoOooDo

RFC345400000000000000D0ODOO UnicodeDO OO 700 (prepare)’ 00000000000
0000000000000 0o0ooDoo0oDo00Do00o0oo00ooooooDoDoooDoDoooDooOoon
goooOoOoORFCOOOOOOOOOOOOOODOOOODOOODOOOOOUODOUOODOODOOOD
Joobo0b0ob0ob0O0bOuUbUObUO0DO stringprep 0000000 0OD0O0ODO0ODOODODODOOOO
000000000000 0000000 stringprep 000000000000 nameprep 00
gopoooooooobooooo

stringprepd RFC34530000000000000000000000D00O0O0O00OODOOO0OOO
g0oo00o0o0oooooOoOooOooOoOooOoOooOoOoOoOoOoOoODOODO UnicodeOOOOOOODOODODODODO
obooooodoooobobOoOooOo0odbd mkstringprep.pyd0000000O0O00O0C0OO0OO
oono

000o0oooooooo0ooooo00oooo00U0000ooo0o000000DO0ORFCOO 2000
0000:000000000000000000000000 stringprep O ”0000 (characteristic
function’ OO0 00000000 DOOCOOOOO0O0O0OODOOCOCOOOOO0OOOOODOOOOOOOOO
gb0:0000000000O0000C0O00O00b0O00O00OOO0O0ObObO0ObOO0OOOOODOOODObOOn
goboooobooooooooobooo

stringprep.in_table_al (code)
code 00000 Al (Unicode32000000000000000O00O: unassigned code point) O O O
ooooooo

stringprep.in_table bl (code)
code00000 B.1 (000000000000 OOOOO: commonly mapped to nothing) 00 0 0O O
googon

stringprep.map_table b2 (code)
0000 B2(NFKCOOOOOODODOOOOODOO)OOODOOcodeODODDOOOOOODOOOO
ooo

stringprep.map_table b3 (code)
0000 B3(IUUUOOUOUOOOOOOOOOOO)0000O0codeD0 DO OODOOOOOOO0Qd

stringprep.in_table_cll (code)
code 00000 CI.I(ASCIOOOOO0OO)OOOOOOoOooOOO

stringprep.in_table_cl2 (code)
code 00000 C.1.2(0 ASClIOO0OOOO)000O0O0OOOOOO

stringprep.in_table_cll cl2 (code)
code 00000 C.1(DO0OOUOOC1.1000Cl20000)0000000oO0O0O

stringprep.in_table_c21 (code)
code 00000 C21(ASCIOOOO)OOOoooOoOoooO
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stringprep.in_table_c22 (code)
code00000 C22(0 ASClIOUUOO)yOOooooooooOQ

stringprep.in_table_c21_c22 (code)
code 00000 C2(O000O0OC21000 C20000)000o0ooooOong

stringprep.in_table_c3 (code)
code 00000 C3(I0O0000O0OO)ODODOOODOOOOO

stringprep.in_table_c4 (code)
code 00000 C4(0D0O0O0ODO0OOODO: non-character code points) D 0O 0000000

stringprep.in_table_c5 (code)
code00000CSHSIUOODOODDOOO)ODODDOOOOOOO

stringprep.in_table_c6 (code)
code 00000 C6(00:plaintext000000)0000000C00OO

stringprep.in_table_c7 (code)
code 00000 C.7(0000:canonical representation 1 0 0 00 0)00000COOCODO

stringprep.in_table_c8 (code)
code 00000 C8(OUODOODODOOOODOOOO)YODODODOODODOODO

stringprep.in_table_c9 (code)
code 00000 CO@UOO)YODODODODOO

stringprep.in_table_dl (code)
code 00000 D1I(0OO0OO0OD0O0OO0O0R”OD0O0AL’0D0D000)00D00O00OOOO

stringprep.in_table_d2 (code)
code 00000 D20 0000000 L00000)00O00O0DODOOOO

711 fpformat — 000000000

00000260000: fpformatd Python3 000000000

fpformat 0000000000 O000DO00O0O0 100000 PythonOOOODOOOOOOODOOODO
oono

uggd: gooobooooooboobbooo:-ooobbboooobbboboo oobbbboooob bo
gbobobo sobooooobobobobobobooooon

fpformat U0 0ODO0O0O0OO00O00ODOOOODOODOODOOOOOOO

fpformat. £ix (x, digs)
x0 [-]1ddd.ddd 00000000000 0O00O00000DO digsO0OODDOOODODOODOOOO 1
0000 digs <= 0000O0O0ODOOOOOOOOOOOOOO
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x0000000000000000digs000000
ooobooooooon

fpformat.sei (x, digs)
x0 [-]d.dddE[+-]ddd 0000000000000 DO0O00OODOO digsO00O0OOOOOODO 10O
00000 digs <= 00000100000000000O00O0O0DOODOOOOO0O

xO0o00O0O0O0O0O0O0OOoOOoODODOD digsOOOOOO
gboooooogoog

exception fpformat.NotANumber
fix()O sci()000D000CODOOOCODOO0OxOODOOOOODODOOODOOOOODOO
0000000o0b0obO0o0obo0boDo0obuobongnb valueError 000000 O00OOOODOO
oco0ooOo0oobOoOoooOoOoOooooooooooooo

0:

>>> import fpformat
>>> fpformat.fix (1.23, 1)
'1.2"
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0 80

HRERERE

gooooooboobooobooboobobooboobbooboobbooboobbooboobo
gooboobobobooooooooo

PythonOOOOOOOOOOOOOOODOOOOOODOODODOODOO dictO 1ist O set(frozenset
000000 setsO0000000OO0DOOO)I0DODO tupledODODOOO0 str000D000OO0D0OOO
08000000 0ODOO0DOO00D0000 unicode0OO0O Unicode000O0O0O0O000O000O0OO

gobooobooooboooobooooooog:

8.1 datetime— 0000000 OOOOOO

ooooo23000d.

datetime JODOUOD0OOODOODOOO0OOODOOOODOOOODOODOODOODLDODODOODODOOO
0000000000000 0oooo0oDo00oDo00o0oo00o0oo0ooooooooooDoooon
gopbOo0o0o0oOo0o00oDOoO000OOO00ODO00O0OO00ODOO0O0DOCOOODDOOO0ODDOO timeO
U0 calendar00gnoogn

“naive” O 7aware” 0 20000000000000000000O0O

aware 100000000 aware 000000000000 O0COOO0DOOCOO0OOCOO0OOOOOOOOOOOC6
gbobooobooooboboooooobooooobOOoOoOoOo0obooOooOoOoOo0oobobo00oOo0baware0O0O0OO
000000000000 000000D0000000D0O000*'0

naive 100000000000 OCOOO0OO0OOOOCOOOO0OODOOCOOOOOODOOOOOO000
goooooooooooooobobooooooboobooooooobobooOoooboooooOoDbOon
000000000 0Onaive 00000000000 (UTCO)ODOOOOOO0ODOOOO0ODOOOOODOO
000000o0oooooooooOooO00O0O0ONaiveJO0O0O0OODODOOOCOOOOOO0OOOOOODODOO
gobodobooooboooooooooooOooboboOoobooOoooboobooooao

aware 0000000000000 0ODOODOODOODO0O0O0O datetimel time0OO0000O0D0OODOO
goboooogoOoOd tzinfoOUOODOUODO tzinfoOUODOUOODOO tzinfoOOOODOODOODOOO

“l Do0D00000O000000O0000000
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0000o0ooUooooouopoooboOn tzinfoOOOOODOO UTCOOOOOOOOOODOOOOO
goboobooooO0oboboOooboOooO00bObo0O0bong datetime0OO0OO0O0OOO tzinfoOOOODO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
goboooooooboooooboooobooa

datetimeO00O0O00O00O0DOOOO0OOOOOOOO:

datetime.MINYEAR
datel datetime 0000000 D0O0OO00O0O0OOCOOOOCODODOOOOOODO MINYEARDO 1
agoo

datetime .MAXYEAR
datel datetimeO000000000000O0DOO0O0OOOOOOOOO0OO0OO MAXYEARO 9999
ooad

Ooo:
calendar 00000 O0000O0OO0OO0OO0OOOO0O

time 0000 0OO00OO0O0OCOOOOOO

811 0000000 OO

class datetime.date
OO0000O0Onaive 00000000 OCO0ODOOO0OOO0OODOOOOOOOOOODOOO (Gregorian
calender) 00000000000 O0O0O: year,month,000 day O

class datetime.time
O0O00OCOO0OC0O0O0O0O00O0o0oooooooooogg 246000 00000000000 (O
O0O0O0:leapseconds” OO0 OOOOOOO)D0O0OO hour, minute, second, microsecond, 00O
U tzinfolOODO

class datetime.datetime
do0oodooboooooboobooobogn year, month, day, hour, minute, second,
microsecond, 000 tzinfolOOO

class datetime.timedelta
date, time, 0000 datetime 0000000000000 000O0O0O0O0OOOOOODODODOO
ooogoooao

class datetime.tzinfo
O0000000000000000000000000 datetimeOO0O timeOOO0O0O0OOOOO
0o0bOoo0bOo0odbOoOoo0bOO0o0bO@obOo0obOoOooDbOo0obOoOoobOooboOoooa

0000000000000 00D000 (immutable) 00O

date0O0O0O0O0O0ODOOOO naive 00O
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time O datetime OOO0OO0OOO0O0O naived aware 0000000000 datetimeO0O0O0O0O
0d0O d.tzinfo O NoneO OO d.tzinfo.utcoffset(d) 0 NoneOOODOOOOOaware 000
O0d.tzinfol NoneOODOD d.tzinfol NoneOOOO d.tzinfo.utcoffset (d) O None
0000 dO naive 000000 timeO0O0OOOO0O 0 t.tzinfo O NoneO OO t.tzinfo.
utcoffset (None) 0 NoneJODOOOO aware 00000000000 tO0 naivedOOOOO

naive 00000000 aware 0000000000 timedelta00O000000O00O0O0OOOODOO

goboboooboobooooboobod:

object
timedelta
tzinfo
time
date

datetime

8.1.2 timedelta 0O O OO

timedeltaUOUODOU0O0ODODO0ODOOODOOOODOODLDOODODOOODOODDOO

class datetime.timedelta ( [days[, seconds[, microseconds[, milliseconds[, minutes[, hours[,

weeks ] 111111)

coooboooooocoooboooobooobO ooOobOOOoOoOoOOoObOOoOoobooOoOooooOobOooon
oooooooooooooooo

days, seconds, microseconds 00000000000 O00.00000000OOO0O0ODCOOOO:

10000 oo0oooooooooooo

lgoo0e0CCCOOOODODODO

1000 3600000000000
- 1 0007000000000

0000000000 O00D0OO0 days, seconds, microseconds 1000000000 0OOOO
* 0 <= microseconds < 1000000

* 0 <= seconds < 360024 (000000O)

-999999999 <= days <= 999999999

gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
o000000o0o0ooooobOOobOobO(oboboobooo)yoooooooo

jdddoooooooooooboooobboobbobibobbOoDbDO overflowError oo
god

gobooboobbooboobbooboobboobooobo
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>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

gobooboooobooon:

timedelta.min
0000000 timedeltaOO0OO0O0OO00O timedelta(-999999999) OO0

timedelta.max
0000000 timedeltaOO0ODO0O0ODOO timedelta(days=999999999, hours=23,

minutes=59, seconds=59, microseconds=999999) 00O

timedelta.resolution
timedeltaODODOO0O000O00OO0D0O0O0O0OO000OO0ODO0DODOO0O timedelta (microseconds=1)
ooag

00000000 timedelta.max > —-timedelta.minO000000000000O00O00 -timedelta.
max 0 timedeltaO000000000O0O00O0O0OOOOOOOOO

ooooooooo@oooog):

oad O

days 000oOogd -999999999 0O O 999999999 O O
seconds Oo0ooooOooOon 86399 00
microseconds | OOOODOO 00O 999999 O O

goboobooboobbooboono:

oo oo

tl = t2 + t3 20 30000000H-R2==3000¢-13==200000000(1)

tl = t2 - t3 R030000000H=2-3000 R==t+300000000@1)

tl = t2 * 1 or o000 @)0oooouooood/i==R0i '= 0000000000

tl =1 % t2 og
00000 *i==¢tI*(- )+ 00000000(1)

tl =t2 // i floor 0000000 OD(NOO0O0D)00ODOOOM)

+tl 000000 timedeltaOD0OD0OD0OO0O0DOODOO(R)

-t1 timedelta(-tl.days, -tl.seconds, -tl.microseconds)00 00 ¢t/*-1000000
(H@)

abs (t) t.days >= 000000 4+, t.days < 000000 «+0000O0OQ®)

str(t) [D day[s], ][H]IH:MM:SS[.UUUUUU] DODOOOODOOOOOOOOO
t0000o00o0O0pOOooooooooo(s)

repr (t) datetime.timedelta (D[, S[, U]]) DO0O0OO0O0OO0OOOOOOOO0OO
t000000DOOOOOOOOOoe)
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oo:
(h) OODoooOooOooOooOooDOooDOooOobOOobOoboooo
(2) 00000000000 0o0o0ooOoooooooog
3) 0000000 ZerobivisionErrorO0OOODOOO
4) -timedeltamax 0 timedelta 000000000000 OO0ODOOOOO

(5) timedelta 000000 DOO00ODO0OO0ODOOOODOOOOOODOOOOOODOOOOOOOOO
timedelta 00O O0O0OODOOOOOOOOOOODO:

>>> timedelta (hours=-5)
datetime.timedelta (-1, 68400)
>>> print (_)

-1 day, 19:00:00

gbooboboobooDOgD timedeltalUOO000OD0O0 datedDO datetime0DO00O00D0O00OO0OO
gopboooooOooboo(@oooobooooo)o

timedelta 0UOUOUO0O0ODODDODOOO0O0OODODODOOOODDOOOOO0O0ODODD timedeltaOU
0000000000 timedelta 000 00000COO000O0O0ODOOOO0O0OOODOOOOOOOOO
gboboboooboobOoboibb timedeltabO0O0000O0ODOOOOOOODOODODOOOOOODOO
gboobd ==000 '=s000000 1TypeErrord0000000000O00OD00ODODO FalseOOO
TrueOO0OOO

timedelta 0D DOOOOOODOOOO (hashabley 000000 OOOO0ODODOOCOO)OODODOO
000 pickle DOD0OO0O0O00O0O00000O0O00O0DODODOOOCDOO0O timedeltaODOO0OOOO
timedelta(0) DOO0OOD0OOD0OODOODODOOLOOOOOOOODO

gogboooooooo:

timedelta.total_seconds ()
00000000 00000000b000000 truedivisionOOOOODODOO (td.microseconds
+ (td.seconds + td.days * 24 % 3600) » 10%%6) / 10x+x6000000

0000000 @Uo0ooooooooo20000)00000000000D00oOOoOooon
gbooooooboobobobooooooon

ooooo27000.

oo0:

>>> from datetime import timedelta
>>> year = timedelta (days=365)
>>> another_year = timedelta (weeks=40, days=84, hours=23,
minutes=50, seconds=600) # adds up to 365 days
>>> year.total_seconds ()
31536000.0
>>> year == another_year

True

(ooooooo)
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(Cooooooooo)

>>> ten_years = 10 x 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 x three_years + year

True

813 date IO

date000D0000ODO(0DDOODOOO)DODOODOO0ODDOOODODODODOODOODODOOO
ooo0o0o0o0o0oO0OoooooOoOoO0o0oO00O0OoOooooooOoOoOoO0 10010100000 1,101
02000002, 0000000000000 000C000O0O0ODO0O0ODOODOOODOOO0OO Dershowitz
O Reingold O O O Calendrical Calculations 000000000000 O (proleptic Gregorian) D 0O 0000
ooo

class datetime.date (year, month, day)
god0ootoooobotbooooboooocoooooooooooooooooooobooog:

* MINYEAR <= year <= MAXYEAR
* 1l <= month <= 12
1l <= day <= 00U0O0O0O0OOOODOODODO
gboobooooooobgbgn valueErrordoooooong
gogboboooboobbobobooboobbooboobboob:

classmethod date.today ()
bbb biOdate.fromtimestamp (time.time ()) DOOOO0O

classmethod date.fromtimestamp (timestamp)
time.time () D000 O0O00O0O POSIXOOOOODODDODOOOODODODODODODDODODDDDOOOO
timestamp D0 00000000 CODO localtime() OO0O0OO0OOOODOOODOOOOODODOO
00 valueError 0000000000 OCOOOOODOOODOO 1970000 2038000000
O0o0000o0o0oooU0ooooUoooUooUoooOoooo pOSIXDODOOOOOOOOOOOO
fromtimestamp () OO O0O00O0O00OO00O

classmethod date.fromordinal (ordinal)
0000o0o0ooooOoU0oooooO0oU0OoDooOUOUO0 1D0D10 100001000000 1 <=
ordinal <= date.max.toordinal () 000O0O0OO ValueError 00O 0OO0OOOODODOO
0dO0000 date.fromordinal (d.toordinal()) == d000000O0
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gooooooboooooo:

date.min
0000000000000 date (MINYEAR, 1, 1) 000

date.max
0000000000000 0date (MAXYEAR, 12, 31) 000

date.resolution
000000000 DOO00D0O00D00000O0timedelta(days=1) OO0

OO00o0oooooo@ooooon):

date.year
000000 MINYEARDO DO MAXYEAROOODOOODO

date.month
JooooOo 100 120000000

date.day
100000000000 000ooooooogn

ooboboooobooooooooooog:

od od

date2 = datel + date2 00 0 datel 00 timedelta.days 0000000000

timedelta

date2 = datel - date2 + timedelta == datel 00000000 date2 00000

timedelta oo@)

timedelta = datel - | (3)

date2

datel < date2 datel 000000 date2 0000000000 Odatel O date2 0000
ooooooooog®

od:

(1) date2 O timedelta.days > 0000000000 timedelta.days < 00000000
00000000000 date2 - datel == timedelta.daysODUOU0O0O0OO timedelta.
seconds OO0 timedelta.microseconds 0O OOOOOO date2.year 0 MINYEAR [
000000000 MAXYEAROODOOOOODODOOODOOOO overflowError OOOO0OOOO

(2) 00000 datel + (-timedelta) 000000000000 OOO0Odatel -timedeltaD0 OO0 O OO0
O0000000O0-tmedelta 00 000000000000 O0OO0O0O0ODO0O0DODO timedelta.seconds
000 timedelta.microseconds OO OOOOO0O

B)0O000D00000000D0D0D00O0D0DODOtimedelta.seconds O O O timedelta.microseconds 0 0 O O
00000 date2 + timedelta==datel DO OO0 0O
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“

date
ooo

uogo

date.

date

date.

date

date.

date.

0000000000 datel.toordinal() < date2.toordinal() O0O0OOOO0OO0OO
000 datel < date2z 0000000 O0OO0OCO0OOO0O0OOO0O0OO0OO0O0O0OO0OODUUOUOUOOUOOO
o0o00o0ODODbO0O0000000 datebbDbbOO0DO0OODUOOUOUOODODDODDDOOOOOO
TypeError DOOO0O0O0O0O00O0O0O000O000O0O0ODO0ODOO timetuple() ODOODOO
0000 NotImplementedJODOUODOOOOOOODODODOOODODODODODDOODOODOODO
gbooooooboboboboboboobobobob dateobgboboboboooooDO
gbooo0ooooobobobUo =000 '=000000 1ypeeErrord0obooooooonOg
gobogn rFalseDO TrueOODOODOO

goboboobobooobboobbooobboobboobbooobboobboobDn date
gobooboooboooooo

gooooobd:

replace (year, month, day)
gbobobobobobdobobobobobooobobuobUoobUoboUog datedg
0000o00d0bD0O0d0b0Od0d == date (2002, 12, 31) O0OO0OOd.replace(day=26) ==
date (2002, 12, 26) 000000

.timetuple ()

time.localtime() DO DOUODODO time.struct.time DO DO0OO0OOODOOOOODODO
O00ODSTODODO -1 000000 d.timetuple() DO0O00DOODODO: time.
struct_time ((d.year, d.month, d.day, 0, 0, 0, d.weekday(), yday, -1)) O
00 yday = d.toordinal() - date(d.year, 1, 1).toordinal() + 10 10 100
lg0ooo0oOooooooooo

toordinal ()

00000000000 00000000000 1001010000 1000000000 date
000000 dO00O0O0O0O date.fromordinal (d.toordinal()) == d00000O0
.weekday ()

goooommoOooOellO0MOOODODODODOOOOOOOOdate (2002, 12, 4).weekday()
== 20000000000000 isoweekday () O00O0O0OO0OODOO

isoweekday ()

o000 1,0000 7000000000000 0000O000O0DO date(2002, 12, 4).
isoweekday () == 3 0000000000000 weekday (), isocalendar () 0040 O0O0O
oooono

isocalendar ()

3gooooodsoooIiIsoooooIsooo)yoooooo

N 2 o A o35
/Iwww.staff.science.uu.nl/~gentO113/calendar/isocalendarhtm OO 00000 OO0

[SO0O00D0O0O00S2000 300000000000000000000O00O0O0OISsoOO00OO0OO
ocooooooooobOoooOodOooOooobDOoooOo@WooooooOo)oboobooobpooooo
oo l1ooooo00000000 ISOODOODOOOOOOOOOOOOOOOOOOO
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OogoOo220040000000000000ISOO0O0OOOO20030 120 29000000000
0020040 10 40000000000000000O0date (2003, 12, 29).isocalendar()
== (2004, 1, 1) OOOOOO date (2004, 1, 4).isocalendar() == (2004, 1, 7)
gooooo

date.isoformat ()
ISO8601 D0 DO’YYYY-MM-DD' OO OOODOO0ODOO0ODOO0OO0O0OO0O0OOdate (2002, 12, 4).
isoformat () == '2002-12-04' 000000

date._str__()
dated000000 dOOOOOstr(d) O d.isoformat () OO0O0O0OO

date.ctime ()
O0D00O0D0D0O0O0b000 date(2002, 12, 4).ctime() == 'Wed Dec 4 00:00:00
2002' 0000000000 0ODODODOO0O0O COO ctime() (time.ctime() 0000000
0000000 date.ctime() 00O00D0OO0OOO0)0 COO0ODOOODOOOOOOOOOODOODO
d.ctime () O time.ctime (time.mktime (d.timetuple())) OOOOO0O

date.strftime (format)
0000000000000 00O0000o0000000O000O000 D000 0oDoDUoooOooooo
000 0000000000000 O0000ODOOOOO0O0O0OOOO strftime() O strptime() O 00O
o oooooooooog

date.__format__ (format)
date.strftime () O000000O0000O00O0O0O str.format () O000000 dated OO0
OO000O0O0O0O0DO0OD0ODO0OC00O0ODODODODODOOOOoODOOn strftime() O strptime()
gooooobobobooog

gobooooooobooooboooon:

>>> 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

datelO00OO0OO0OO0O0OOOO:

>>> from datetime import date
>>> d = date.fromordinal (730920) # 730920th day after 1. 1. 0001

(ooooooo)
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(Cooooooooo)

>>> d
datetime.date (2002, 3, 11)
>>> t = d.timetuple ()

>>> for i in t:

print i
2002 # year
3 # month
11 # day
0
0
0
0 # weekday (0 = Monday)
70 # 70th day in the year
-1
>>> ic = d.isocalendar ()

>>> for i in ic:

print i
2002 # ISO year
11 # ISO week number
1 # ISO day number ( 1 = Monday )
>>> d.isoformat ()
'2002-03-11"
>>> d.strftime ("%d/Sm/%y")
'11/03/02"
>>> d.strftime ("%A %d. $B %$Y")
'Monday 11. March 2002'
>>> 'The {1} is {0:%d}, the {2} is {0:%B}."'.format (d, "day",

'The day is 11, the month is March.'

"month")

8.1.4 datetime DO QOO0

datetimeJ0OO0O00O0 dateOOUODOOD0OOD0OO timeOO0O0OO0OODOODOODODOOOOOOOO
gbgoboobuibd dateOO0O0O0O0O0O0O0DO0O0O datetimeO0O0O0O0OO0OO0OO0OCOOCOOOOON
0000000000;000 timed000000000,datetimed 000000 3600¥2400000

gooooo

goboooooooooogn:

class datetime.datetime (year, month, day[, hour[, minute[, second[, microsecond[, tzinfo] ] ]

D

000000000000 00000 winfoO NoneODODO tzinfoOOODOOOOOOODODOOO
gboooooooobooobogbobobooouooooobobobobobobooooog:

* MINYEAR <= year <= MAXYEAR
e ]l <= month <= 12
]l <= day <= U000O0O0O0OOOOOODOO

e 0 <= hour < 24
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* 0 <= minute < 60
* 0 <= second < 60
* 0 <= microsecond < 1000000
O00000000000D00D0 valueErrordooooonoQg
gooboboboboooooboobobobobooooooog:

classmethod datetime.today ()
OO00U0dO0O0d datetime DOOO0OOO¢tzinfo O None OO UOOOOODO datetime.
fromtimestamp (time.time()) OO 0O 0O 0O Onow (), fromtimestamp () OO 0O 0O0OOO
ooo

classmethod datetime.now ( [tz] )
OO00000DO0O0OO00O00D0OO0O0DO0DO0ObODO0O0O0D zO NoneODOOOOODODOO
000000000000 today () OODODOOODDOOOO time.time() OO0OODOOOO
ocooooobOoOoooOOoOoooooDOoOoooDOoOoOoDOOo0oOo(@Uuobooobooobooo coo
gettimeofday () 000000000000000000000)O

1zO None OOOOOO 1zO tzinfoOOOODODDODODOOODDODOOOODOOOOOOOOO
0000000 zOODOOOOOOOOODOOOOOODOOOO0OO0 tz.fromutc (datetime.
utcnow () .replace(tzinfo=tz)) 0O00O0O0OOO0OOtoday (), utcnow() 0040 O4QdOQ
ooad

classmethod datetime.utcnow ()
tzinfoll NoneOOOOOO UTCOOOODOOOODOOOOOOOODO now() OOOODODOOO
naive [0 datetime 0000000000 O0O0 UTCOODODOOODOOOODODO now()ODODOOO
ooooo

classmethod datetime.fromtimestamp(timestamp[, tz])
time.time () OO0O0DO0O0O POSIXOOOOODOOODODOODOODOOOOOOOODOOODODOO
00000000 #zO NoneOOOOOOOOOODOOOOOODODODODOODODODODOODOODO
0000000000000 0O0ODOODODODO datetimeOD0OO0OOO0O naive 00O0OOOOOO

tz0O None OOODOOO 20O tzinfoOOOODDODOODODOODODODODODOODODOODODDOO
0000000 zODODDODOODODOOOODOOOODOODDOOODOOO tz.fromutc (datetime.
utcfromtimestamp (timestamp) .replace (tzinfo=tz)) JUOOOOOOOO

OO0D0O0OD0O0O0OO0O0OO00OD0O0O CO0 localtime() O gmtime() ODOOODOOODOOODO
Jooddonon fromtimestamp () U ValueError OO0 OO OD0O00000O000OOOOODOO
1970000 20380 00000000000 0O0OOOCOOOODOODOOODOOOOOOOOg POSIX
uboooon fromtimestamp () OOUOOO0O00OO00DOOO0OO0O0OO0OOOOO0DOOOOOOOOO
J0000dOdg datetime000O0OO0OOOOOOOOODODODOOO utecfromtimestamp () OO
oboooooog

classmethod datetime.utcfromtimestamp (timestamp)
POSIXOOOOOOOOOOOOO¢tzinfol Noneld UTCOO datetimeOOOOOOOOO
000000000000 00000 COO localtime() DO0O0OO0ODOOODODOOODOOOOO
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00000 valueError 0000000000000O0 1970000 2038 00000000000
fromtimestamp () DO OOOOOOOO

classmethod datetime.fromordinal (ordinal)
101010000 100000000D0000000000 datetimeO0OOO0OOOOOOO
001 <= ordinal <= datetime.max.toordinal () O0O0O0O0O ValueError QOO On4
0000000000000 000U0U0000D0oDO0O0O0O00O00O0D 000 tzinfol Nonel
goooood

classmethod datetime.combine (date, time)
Joooooobioi dated00ooooooOODODDOOO0 tzinfoOOOUOOOOO timel
0000000000000 datetime0O0O0O0000O0O0000000O datetimeOOQOOOO
d0 d == datetime.combine(d.date(), d.timetz ()) O0000O0OOdate 0 datetime
0000000000000 000000 tzinfoOOOOODOODOOO

classmethod datetime.strptime (date_string, format)
datestring 0 0000 datetime 000000 format 0000000000 DOOODOOOODOO
datetime (* (time.strptime (date_string, format) [0:6])) 000000 date_string O
format 0 time.strptime () 000000000000 00D0OOO0O0OOOO0OOOOODOOOOOO
000 vValueError 00OO0OU0DOO0O0OO0OUODOOOOUODOOOOOOOOOOOO strftime() O
strptime() DO 000 ODO0O0OO0OOOOO

ooOooo2s5000.
goobobobooooo:

datetime.min

000000000 datetimedO datetime (MINYEAR, 1, 1, tzinfo=None) OO0O

datetime.max
000000 O0o0gon datetime OO datetime (MAXYEAR, 12, 31, 23, 59, 59,
999999, tzinfo=None) OO0O

datetime.resolution

O0o000 datetimedOOOOOOOO0OOODOOO timedelta (microseconds=1) OO0
dooDoooooo(@ooood):

datetime.year

000000 MINYEARODO MAXYEAROOODOOOO

datetime.month
JooooOo 100 120000000

datetime.day
1000o00o00oo0oooooooooOoooDooo

datetime.hour

inrange (24) 000000
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datetime.minute
inrange (60) OOOOOO0O

datetime.second
inrange (60) 0000000

datetime.microsecond
in range (1000000) OOOOODOO

datetime.tzinfo
datetime 00000000 zinfoOOODOODOODOODOOOODOOOOOODOODOODOOO
0000 NoneOQOGOoGono

ggbbooobooboobboobod:

0o 0o
datetime2 = datetimel + timedelta | (1)

datetime2 = datetimel - timedelta | (2)

timedelta = datetimel - datetime2 | (3)

datetimel < datetime2 datetime O datetimeO0ODOODOOO 4)

(1) datetime2 O datetimel OO0 00 timedelta D0 000000 timedelta.days > 00000000
timedelta.days < 000000000000 DODO0OQO0OOO datetime 000 tzinfoOOOO
0000000 datetime? - datetimel == timedelta 0 0 O O O O datetime2.year 0 MINYEARO O OO
0000 MAXYEAROOOODOOUOOO overflowError 0000000000 awareJ OO OO
Joddoooooooboobobbobobobooooog

(2) datetime2 + timedelta == datetimel D OO0 OO0 datetime2 0 0000000000 OOOOOOO
datetime 000 tzinfoOODOOOOODOOO aware 000000000000 OO0OOODOOOOO
000 datel + (-timedelta) 0000000000000 OO0O datel -timedelta 000000000
O0000O0O-timedelta 0000000000000 DOODOODOOOOO

(3) datetime 00O datetime000000000000 naive 00000000 aware 000000
0000000000000 0 aware000O0O0OO naive 0000 TypeError 0000000

OO00 naive JO00OO0OD0 awareO00O0 tzinfoOOOOODODOO tzinfoOODOOOODOOODO
U datetime2 + t == datetimel 00000 timedeltaUDO000O tO0D0O0O0O0OODOO
gboooooobooboboboooon

000 aware 0000 tzinfoOOOODOODO a-b0 «a000 OO0 naive 0 UTC datetime O
coooooooooobDOdbOoboOobooOoboOoodbOoOoOobOOoOoDOOobOUbooOoOoDOgDOoDOoo
00 (a.replace(tzinfo=None) - a.utcoffset()) - (b.replace(tzinfo=None)
- b.utcoffset()) O0OO0OOOOOO

4) datetimel 000000 datetime2 00 0000000 O0OJdatetimel O datetime2 000000000
ooooo

native J aware 0000000000 TypeError 0000000000000 O0DOOO aware OO
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0000 tzinfoOOOOODOODO tzinfoOODOOO datetime 100000000000 OOOO
00000 aware 000000 tzinfoOOOOODOOOOOOOO (self.utcoffset() OO
oooo)ooooo urcooooooooooooooooo

ud: doodogooooooooobobobbbbbobobooodddooooooooooo
O0D00000000 datetime000O0O0D0DO00O0OO0ODOOO0ODODOOOODDOOO TypeError
gboooboboboboboboooboboboboUubOoDb timetuple() DODODOODODODO
NotImplemented UDOOUODOOOOODOOOOOOOODOODOODOODODOODOODOOO
gobooboobbooboobboobd,datetime 0000000 O0O0OOOODOO0ODOOO
goobooobbibooob ==000 '=00b0b0d 1mypeErrord0o0oooooooooOoO
0000 rFalseOUO0O TrueOOOODOO

datetimeU00O0O00O0ODOOOOO0O0O0O0OOOOOOOOOOOOOOOOOOOOOODOOOOOO
datetimeU0O0O0DO000O0O0OO0OODOODOODODO

ooboooooogn:

datetime.date ()
00000000 dateOOOOO0OOOODOOOO

datetime.time ()
O000MOOMOOoooo0b00 timed0000O0D0O0O0O000O0 tzinfold NoneOOO timetz ()
Ogooooooooao

datetime.timetz ()
0000000000000 0000 tzinfoOOOOO time0O000O0D0O0OOO0DOO time() O
doooooooooooo

datetime.replace ([year[, month[, day[, hour[, minute[, second[, microsecond[, tzinfo] ] ] ] ] ] ]

D
0000000000000 0oo0ooo0ooo00ooddatettme 000000000 0OOO0O0OO

000000000000 aware O datetime DO 0O OO0 DO naive O datetime 000000 O0O
O0000Otzinfo=None OO OOOOOOOOOOO

datetime.astimezone (f7)
1zOOOO tzinfoODO 00000 datetimeO0O0O0O00O0O0O0OO0OOOOOOOOODOOO
OO000ooooosef000 UTCOOUOODODOO zOODODODOODOOODOOOODOOOODOO

1zO tzinfoOOOUOOOOODODDODOOOODODDODOOOOOO OOOOOOO utcoffset () OO
O dst() 0000 NoneOOODODDOOOOOOO self 0 aware 000000000 O (self.
tzinfol NoneODOODOODOODOODOO self.utcoffset () 0 NoneODOOOOOOODOO)O

self.tzinfolO zOOOO self.astimezone(tz) O self 00ODOODODO:0000O00OO
000000000000 oU0D0oU0oU0oOo0Oo0D0D0U0O00DU0DOO000 zOODOODOOO
O0000 self D00 UTCODOOOOOOODOOO: astz = dt.astimezone(tz) OOOODO
astz - astz.utcoffset () OO0 dt - dt.utcoffset () OO0O0O00OO0OO0OOOOOOO
0000000 tzinfoOOOODODODOOOOOODODO (Daylight Saving time) 100000000
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00000000000000000000 (:000000000000000000000000
0oooo)o

O0D0000000000D00 10 datetime 000000 440000000 C0OODOODODOO
O000O0000DbDbO0O0O0b0b0Dbdt.replace(tzinfo=tz) OOODOO0OOO0ODOOO aware U
datetime 000000 400000000 000DDOO00O0O0O0OOO0ODOOODOOOODOOOO
O0D000000O000dt.replace(tzinfo=None) DOOOOOOODO

O00000 tzinfo.fromutc() OO0O00O0O tzinfo OO0OOODOOOOOOOAO,
astimezone () DO 00000 DODO0OO0OO0OOOOODODOOOOODOODDODOOOOOOODRD
astimezone () OOO0UOOOOO0OOOOO:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# Convert self to UIC, and attach the new time zone object.
utc = (self - self.utcoffset()).replace(tzinfo=tz)
# Convert from UTC to tz's local time.

return tz.fromutc (utc)

datetime.utcoffset ()
tzinfoll NoneOUOOO NoneOOOOOOOOOOOOO self.tzinfo.utcoffset (self)
OO000000ODO0O0CO NoneOO1O00OOOO0OODOODOODODODOODO timedeltabOO0OODO
gbooooooboobobobobooobooogo

datetime.dst ()
tzinfol NoneOUOUO NoneOUOOOOOOOOOOOO self.tzinfo.dst (self) OOOO
OO0DO0000O NoneODOOOO1D000000D000DO timedeltaOOOODOOOOOODO
gboooooooobobooboo

datetime.tzname ()
tzinfoll NoneOOO NoneOOOOOOOOOOOOO self.tzinfo.tzname (self) OO
000000000 NoneOOOOOOOOODOOOODOOOODOOOODOOOOOOOOOOOO

datetime.timetuple ()

time.localtime() O 0O 0O OO0 time.struct_-time O 0O 0O O O Od.timetuple /()
O time.struct_-time((d.year, d.month, d.day, d.hour, d.minute, d.second,
d.weekday (), yday, dst)) D0O0OO0O0OOODOO yday = d.toordinal () - date(d.
year, 1, 1).toordinal() + 100000C 10100 1000000000000O00O0O0O
O0000000 tmisdst OO0O0O dast () OOODOODOOOODO0ODOO: tzinfol None U
dst ()0 NoneOOODOOO tm-isdst 0 -1 0000000;000000004dst()000O0OO
O00000 tmisdst 0 100000;000000000 tmisdstO 00O0D0OOOOO

datetime.utctimetuple ()
datetime JO00OO0OO dO naive J0O0OODO0OO0OO d.timetuple() OODOOOODO d.
dst () 00000000000 tmisdst 0 00000000000 ODOOOO DSTO UTCO
OOo0ooOoOoOooooOoobbooooooo

dO aware 0000 d00O d.utcoffset () DO0DOO0OODO UTCOOOOODOOOOOOOOO
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000 time.struct.time00000O0 tmisdst 0 000000000 dyear 0 MINYEAR O
MAXUEAROOUTCOOOOODOOOODODOOOOOOOOOOO0O0DOD00O0O0D0 tmyear0oQd
0O MINYEAR-100O0O MAXYEAR+1 DOODOOOOODOOO

datetime.toordinal ()
00000000000 000O0000O0DO000self.date() .toordinal () 000000

datetime.weekday ()
0000000000 60000000000000D00O0 self.date().weekday() 0OODODO
isoweekday () OO0OO0OO0O0O0O0O00O0

datetime.isoweekday ()
0000 100000700000000000000D0O self.date() .isoweekday() OOOO
00 weekday () O isocalendar () 0000000000

datetime.isocalendar ()
3000goo dsoooIiIsoogooIlIsSoOgno)dnodfdndself.date() .isocalendar () O
ooooa

datetime.isoformat ( [sep] )
OoOoOoooiIsoss0looodddd YYYY-MM-DDTHH:MM:SS.mmmmmm 0O 0 microsecond
0000000 YYYY-MM-DDTHHMM:SSOOOOOOOOOODOO

utcoffset () 0 NoneODOODOOOOO UTCOODUOODOODOODODOODOODOO(@MOOOO)
6000000 0000000000:00000 YYYY-MM-DDTHH:MM:SS.mmmmmm+HH:MM
00000 microsecondDOO00O0O0O00 YYYY-MM-DDTHH:MM:SS+HHMM OOODOOO

00000000 sep(ODDOO0OD 'T'00)0 1000000000 OCOOOOODOOODOOO
gboooooooooobogoo

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
def utcoffset(self, dt): return timedelta (minutes=-399)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (' ")
'2002-12-25 00:00:00-06:39"

datetime.__str__()
datetimeO00O0O0O0OO dO0O0O0OO str(d) O d.isoformat (' ') OOOOOO

datetime.ctime ()
0000000000000 datetime (2002, 12, 4, 20, 30, 40).ctime() == 'Wed
Dec 4 20:30:40 2002' 000000 DODDOO0OO0O0OO0ODODODO COO ctime() (time.
ctime() 0000000000000 Odatetime.ctime()00000000)0 COOOOO0O
Ob00000pbDob0obdbDOdb0d.ctime() O time.ctime (time.mktime (d.timetuple()))
oooood

datetime.strftime (format)
0000000000000 0000000000000O000OO000DOO00DUOoOOOooOO
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O0O0O0O0OOOOoOoOoOoOooO stiftime() O strptime() DO0O0O0 ODODODODODODOO

datetime.__format__(format)
datetime.strftime () D00O0O0O0O0O0OOO0O0OODO str.format () UOO0OOODOO datetime
0000000000 DO0O0O0OCO0O0O0O0DOO0OODOO0OODOO0OODOoaOg stftime() O
strptime() U0 000 O000O0O0ODOO

datetime O OO D0OOO0OO0OOOO:

>>> from datetime import datetime, date, time
>>> # Using datetime.combine ()

date (2005, 7, 14)

>>> t = time (12, 30)

>>> d

>>> 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
>>> ic = dt.isocalendar ()

>>> for it in ic:

print it
2006 # ISO year
47 # ISO week
2 # ISO weekday

>>> # Formatting datetime

>>> dt.strftime ("%A, 2¢d. %B %Y $I:%M%p")

'Tuesday, 21. November 2006 04:30PM'

>>> 'The {1} is {0:%d}, the {2} is {0:%B}, the {3} is {0:%I:%M%p}."'.format (dt, "day
", "month", "time")

'The day is 21, the month is November, the time is 04:30PM.'
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datetime O tzinfoO OO OOODOO0O:

>>> from datetime import timedelta, datetime, tzinfo
>>> class GMT1 (tzinfo) :
def utcoffset (self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst(self, dt):
# 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)

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 utcoffset(self, dt):
return timedelta (hours=2) + self.dst (dt)

def dst (self, dt):
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)

if self.dston <= dt.replace(tzinfo=None) < self.dstoff:

return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +2"

>>> gmtl = GMT1 ()

>>> # 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 0x...>)
>>> dt2 # doctest: +ELLIPSIS
datetime.datetime (2006, 6, 14, 13, 0, tzinfo=<GMT1l object at 0Ox...>)
>>> dt2.utctimetuple () == dt3.utctimetuple ()
(Ooooooogg)
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(Cooooooooo)

True

815 time 0O OO
time 0000000 @OO0OO0O0)0000C0COO0O0O0COOOO0OOOOOOOOOOOOOOOOO
tzinfolOOOOODOOOODOOOOOOOOODOO

class datetime.time([hour[, minute[, second[, micmsecond[, tzinfo]]]]])
O0D0O0D0O00000000 winfod NoneOODO tzinfoOOOOODOOODOOOOOODOOO
00o0oO0o0o0bDO0o0o0bDOo0o0bOOo0DOO0oOOo0oOOoLOOo0oooooOoUoOO:

* 0 <= hour < 24

* 0 <= minute < 60

* 0 <= second < 60

* 0 <= microsecond < 1000000.

O00O0O00O0OO0OOO0O0ODOOO0OOO valueError O0O0O0O0O0O0OO infoOOOOOOOO Nonel
gbobooooooobogoodabd

gobooooocoooog:

time.min

oboooooogn timedO time(0, 0, 0, 0) OO0

time.max

obooboooogogd timeOO time (23, 59, 59, 999999) 000

time.resolution
00000 timeO0000000O0O00O0O0DOO timedelta (microseconds=1) 000, timel
J00o0o0o0o0oooooooboboObObOOobOo0Oo00000000o0oOoooo

ooooooooo@oooon):

time.hour

inrange (24) 000000

time.minute

inrange (60) 0000000

time.second

inrange (60) 00 O0OO0OO

time.microsecond

in range (1000000) OOOOODOO
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time

oono

ggo

time.

time.

time.

time.

time.

time.

.tzinfo

time00000000 zinfoOODOODOODOOOOOODODODODODODODOODOODOOD
0 NoneOOGQOGQoOGQOO

coooooooooooooon:

a00000DP0000000000 a0 p0000O0O0O0O0O0O0O timeld timeOdOOO native O
aware 1000000000 TypeError 00000000 0ODOO0ODOO0O0OO awareDOOOODO
tzinfoOOODOODOD tzinfoOOOODO datetime 0000000000000 0D0O0OO0ODOO
Oaware 0000000 tzinfoOOODOOOOOOODODOO (self.utcoffset() OO0OOONO)
goooouUrcoooooofdooooooooo0oooooooooogooooooooooo
Oo00o0oOoOoOooDOoO00ooOoOOoOooDOOoO0 timeOOO0DOOOOODOOODOOOODOOOO
gbobobobo0b =000 '=0b0b0ob ypeErrord000oooooonoobOoonog
U ralseD0O TrueOOOOOO

goboobooboboobboobo
OO0OQO pickle O

0000000000000, time000000D0O0OCOO0OO, utcoffset() WoneO OO
oo0oooboO0oOobooOooOoooO0obOo00obOoOoUoOooOoOO0obDO00oDOoOoOooboOooD

gooboooog:

replace([hour[, minute[, seCOnd[, microsewnd[, tzinfo]]]]])
Joooooooooooooboboooogonoooog timed000000O0OOOOOOODOO
0000000000 awared time00000000O naiveD timeO0000000O0O0OOOO
00 tzinfo=NoneUUOO4OOoooooooogg

isoformat ()

OooOooo 1ISO8601 0000000 HH:MM:SS.mmmmmm 0 0 microsecond D 00000
O HHMM:SSOUOOUOOUOOOOODOOO utcoffset() 0 NoneOODOODOODOO UTCOUO
0o0doooooooooooo @obooo)6edddodoo oDooDOoDOoOO0OO0O0O0OO: 00oogad
HH:MM:SS.mmmmmm+HH:MM 00 00 0 microsecond 0 000000 HH:MM:SS+HH:MM O
godd

_str__()
time0OOO0OO tO0000OOstr(t) O t.isoformat () DOOOOO

strftime (format)
gdodooooooooooboobooouooooouououoodoooooooooooo
00000000 strftime() O strptime() 00000 DOOOOOOOOO

__format __(format)

time.strftime () DOOUO0O0OD0OD0OOO0OOO str.format () O000O0O0O0O timeOOODO
OO0000C0O0O0DO0OD0DO0000O0D0OD0ODO0ODOOOOOoODOOn strftime() O strptime()
00000 oooooooooo

utcoffset ()
tzinfoll NoneOUOO NoneOOOOOOOOOOOOO self.tzinfo.utcoffset (None)
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00000000000 NoneOOOOO10000000000DO0 timedeltaOOOOOODOO
coooooobbooobooooboooooo

time.dst ()
tzinfoll NoneOOO NoneOODOOOOOOOODODO self.tzinfo.dst (None) OO0OO
0000000 NoneOOODOD 100000000000 timedeltal0O0O0O00ODOOODOOO
gbooooooooboboboo

time.tzname ()
tzinfoll NoneOUOO NoneOOUOOOOOOOOOOO self.tzinfo.tzname (None) OO
000000000 NoneOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOO

0:

>>> from datetime import time, tzinfo, timedelta
>>> 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())

>>> ¢ # doctest: +ELLIPSIS
datetime.time (12, 10, 30, tzinfo=<GMT1l object at 0x...>)
>>> gmt = GMT1 ()

>>> t.isoformat ()

'12:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

'Europe/Prague’

>>> t.strftime ("SH:%M:%S $2")

'12:10:30 Europe/Prague’

>>> 'The {} is {:%H:%M}.'.format ("time", t)

'The time is 12:10."

8.1.6 tzinfo OO OO

class datetime.tzinfo
gooooOoQoOoOoOoO0O00O0O0O0C0OU0U0LU0U0ULOULUODOUOOUUOODOUOoOoOoOOoOoOoOoOoOO
000000000 @OO0D000)0D0O0O0 datetime0O0000OD0O00OD0ODO tzinfoOODOO
O00O000O0O0ODO0O0OD00O0O0O00O0 datetimeOD0O0O0ODO0OOD tzinfoOOOOOOOOOO
gooooooooooo

tzinfo(OOODOOOOOO)DOOO0OD0ODOOO datetimed0OD0 timeO0O0O0DOOO0DOOOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
000000 tzinfoOOOOOODOOOODOOO UTCOOOOOOOOOOODOOODOOOOO
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DSTOOOOOOOOOOOOOOOO0OD0OO0OO0O0O0O0O0000O0O0O0O0O0O0O0OO0O0O0O0O0O00O
ooo

pickke 00 O0O0OD0OOO0OOODOO: tzinfoOOOOOODODODOOOODOOOOODOOO
init__ () O0O0OCO0OO0O0O0O0O0O0O0OOODOOOOCOCCOOO pickle00000000O0O0OO
O0Ouwpickle 00000000000 DOOOOOO0ODOOOOODOOOOOOOOOOOODOOOO
coobooooooon

tzinfoOUOOUODOOOOOOODODOOODOOOoOOoOobDooboooooobooboobooobo
O00D00D00OD0 aware D datetime D0 00000000000 0OOODOODOODODODODOO
gobooboobbooboobbooboobboooboon

tzinfo.utcoffset (self, dr)

ooooooourcgooooogoooo urcooooooogoooooooooooooooo
ocuJrcooooocobooooboooooooooboooboooogooo Urcoooooooooooo
gboboobboobbooboboobboobboo,0obbg tzinfolOOOOOOODOODOOO
DSTOOOODOOOOOODOD utcoffset () 00000000 0OOO0OODOOOOOOO UTC
OoOoOOoOOOoOOOOOOONone00O0O0O0O0O0O0O0OO0O0OOOOOOOOCOOOOOO -14390
014390000000 (1440=24*%60;000000000C0O0O0OC0CO 1000000 ODOOOOOO
O)ODODOODOOO timedeltaDODOODOOOO0OODOOOOODODODOODOO utcoffset()
gboooooboobooboboboooooobooooboboboon:

return CONSTANT # fixed-offset class
return CONSTANT + self.dst(dt) # daylight-aware class

utcoffset () 0 NoneOOOODOOOO dst ()0 NoneOOOOOOOOODOO

utcoffset () J0000O0O0O0O0OO NotImplementedError O OO OO0

tzinfo.dst (self, dt)

ooo dSTHoOooo UTCOO0OO0U000Dooo0uoooooDbSTOODOOOOOOO Nonel
OO00D0O0ODSTOOOOOUODODOOO timedelta(0) OOODOOCODSTOOOOOODOOOO
00 timedelta0O00D00000000 (DODO utcoffset () 000000000)ODSTOO
00000000000 0ODO0O0 utcoffset () 00O UTCOOODOOOOOOODOOOOOO
000000 DSTOOOOOODODOOODODOO dst() 000000 0ODOOODOODOOOOOO
000000000000 datetime.timetuple() O tzinfolOOO dst()0000O0O00OO
tmisdst OO0OO0OO0O0O0OODOOO0OOO0OO0O0OO0OO tzinfo.fromutc () O dst()O0OO0OO
gooOooooo bSTOOOOOOODOOOOODOOODOOO

Ododoooooooooonoobooun tzinfolOOOOOOOOOOO zOOoooo:
tz.utcoffset (dt) - tz.dst (dt)

00 dt.tzinfo == tz0OOO datetimeO0O0O0O0O0 #«000000000OO0O0OOOOOO
gboob0o0obooboboobobo0obuoobo0ob0o0obobOob0ObU0ODbDO tzinfobOODO
00000000 00000oooooo»d0doOOn (standardoffset)”’ OO0 O0O0O0O0O0O0O00O0
gboo0oobOboo0obi0o0obo0obobo0obbOo0obobOoObO datetime.astimezone () U
goobobooobboooobboobbbooobbooobboos,ooobbooobbboo
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gbo0oo0odD tzinfoOOOOOOODODODOOOOOOODOODOODOO tzinfo.fromutc()
0000000000000 astimezone () UO00OOOO0O0OOOOOO0OOOODOOOODOCOODOO

Oooob0 dst()boobooooooooooooooooooooooooooon:

def dst (self, dt):
# a fixed-offset class: doesn't account for DST

return timedelta (0)

gooo

def dst(self, dt):
# Code to set dston and dstoff to the time zone's DST
# transition times based on the input dt.year, and expressed

# 1in standard local time. Then

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)

else:

return timedelta (0)

O00ddd dst () 000 NotImplementedeError QOO QOOOO

tzinfo.tzname (self, dt)

datetime 000000 00000000000 00000000O0O0O datetimed OO0
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
oooooo »GMT”,”UTC”, ”-5007, ”-5:00”, "EDT”, ”US/Eastern”, ”America/New York” 00 00O
ddodooooobobbbbbbbtdbdd NonelODOOOUOUOOO tzinfoOOOOOUOOGQU
O0,tzinfoOOOOOOOOODODODODOODOODO0OOODO0OO0OO0 a0 OO0 O0OODOO
0000000000000 0000U0000U000000000D0ooDoooooooooooon
god

000000 tzname () OO0 NotImplementedErrordQOQOOQOQOn

goooooboonD datetimel timeO0OD0OO0O0O0O0O0OO0OOD0OOO0OO0OO0OOOOO0OO0OO0OO0OO0OO
0000000 datetimeO0OO0O0OO0O0DO0O0OO0O0O0ODOOOODOCOOOD timedOO0OOOOOOOO
OO0 NoneOOOOOOOOOOOOOOO tzinfoOOOOOOOOOOOOOOOOO dr0 NoneODO
000 datetimeO0OOOO0O0OOOO0ODOOOOOOOOODOCOODOO

None OO UODOOOODODOODOODOOODDOODLOODDOODLOODDOODLOODLDOODLDDOD tzinfo
gboobobobooooobooboboobooogboobgb NeneoooooooobobboboDo O
0000000000000000UTC0000000O0o0O0n utcoffset(None) OOOOOODOOO
gooooooo

datetime 0000000 datetime() OO0O00O0O000O00D0OO0O00O0O dt.tzinfo O self 00O
obo00o000000o00b0obOong tzinfoOOOOOOOOOOOOOOO tzinfoOODOOO
dt.tzinfoO self 00 00000000000000000 tzinfolOOOO 40000000000
gobboooboooobooooooooooboooobooooooooooooooooooooonn

000D0O0000o000oooooDooo0ooD 100 tzinfoOOODOOOODODOO:
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tzinfo.fromute (self, dt)

000000 datetime.astimezone () O0O0OO0OO0O0O0O0O0O0O datetime.astimezone ()
000000000 dt.tzinfoO self 0000 1000000000000 UTCOOODODOOO
00000000000 fromute() DOO0OOO self 0000000 O0ODO0O datetimeOOOO
00000000OOo00o0ooO0o0oooodooooooooooooooon

00000 tzinfoOOUODOODOODOOOOOO fromute () DOO0OOOODOODODODOODOO
gogooooobobobboboobooogooooooobobooboobbbobbbbboooboooooooo
O00Q00O0oo bDSTOOOOOCOUOOOUOOOUOOOOCOOODOUODOOOUOOOUODOOO
ooobbD fromutce () OOOODODOOOOOODODOOOOOOODODDODOOOOOODOOOOO
UTCo0o0)00D0U0oO00DoU0o0oU0Uo0O000o0D0o00o000o0000D00oDoo0oOoon
COobOOoO0bOO0OO000O0b00c0b00000000 astimezone () O fromute () OO0OO0O0OOOO
goobooboobbooboobbooobooboooboobboboboobbobbooboo
good

gobooboobbooboobboobooD fromute () UDODOODOOOODOODOODO:

def fromutc(self, dt):
# raise ValueError error 1f dt.tzinfo is not self
dtoff = dt.utcoffset ()
dtdst = dt.dst ()
# raise ValueError if 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 if dtdst 1is None
if dtdst:
return dt + dtdst
else:

return dt

o0 tzinfolOOOOOODOOOOOO:

from

ZERO
HOUR

datetime import tzinfo, timedelta, datetime

= timedelta (0)

= timedelta (hours=1)

# A UTC class.

class UTC(tzinfo):

mwngrTonnn

def utcoffset (self, dt):
return ZERO

def tzname (self, dt):
return "UTC"

(Jooooooo)
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(O0ooooooooao)

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):
return DSTDIFF
else:
return ZERO

(ooooooo)
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(O0ooooooooao)

def tzname(self, dt):

return _time.tzname[self._ isdst (dt)]

def _isdst(self, dt):
tt = (dt.year, dt.month, dt.day,
dt .hour, dt.minute, dt.second,
dt.weekday (), 0, 0)
stamp = _time.mktime (tt)
tt = _time.localtime (stamp)

return tt.tm_isdst > 0

Local = 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

US DST Rules

This is a simplified (i.e., wrong for a few cases) set of rules for US

DST start and end times. For a complete and up-to-date set of DST rules

http://www.twinsun.com/tz/tz—-1ink.htm
http://sourceforge.net/projects/pytz/ (might not be up-to-date)

#
#
#
#
# and timezone definitions, visit the Olson Database (or try pytz):
#
#
#
# In the US, since 2007, DST starts at Z2am (standard time) on the second
# Sunday in March, which is the first Sunday on or after Mar 8.

DSTSTART_2007 = datetime (1, 3, 8, 2)

# and ends at 2am (DST time; lam standard time) on the first Sunday of Nov.
DSTEND_2007 = datetime(l, 11, 1, 1)

# From 1987 to 2006, DST used to start at 2am (standard time) on the first

# Sunday in April and to end at 2am (DST time; lam standard time) on the last
# Sunday of October, which is the first Sunday on or after Oct 25.
DSTSTART_1987_2006 = datetime (1, 4, 1, 2)

DSTEND_1987_2006 = datetime(1l, 10, 25, 1)

# From 1967 to 1986, DST used to start at Z2am (standard time) on the last

# Sunday in April (the one on or after April 24) and to end at 2am (DST time;
# lam standard time) on the last Sunday of October, which is the first Sunday
# on or after Oct 25.

DSTSTART_1967_1986 = datetime (1, 4, 24, 2)

DSTEND_1967_1986 = DSTEND_1987_2006

class USTimeZone (tzinfo) :

def _ init_ (self, hours, reprname, stdname, dstname):

(ooooooo)
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(O0ooooooooao)

def _

def

def

def

Eastern
Central
Mountain

Pacific

sel
sel
sel

sel

r

f.stdoffset = timedelta (hours=hours)
f.reprname = reprname

f.stdname = stdname

f.dstname = dstname

epr___(self):

return self.reprname

tzn
if

els

utc

ret

dst
if

ass

# F
# Z
if

eli

eli

els

sta

end

# C

# d

if

els

dt) :
self.dst (dt) :

return self.dstname

ame (self,

e:

return self.stdname

offset (self, dt):
urn self.stdoffset + self.dst (dt)

(self,
dt

# An exception may be sensible here,

dt) :
is None or dt.tzinfo is None:
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
ert dt.tzinfo is self
ind start and end times for US DST. For years before 1967, return
ERO for no DST.
2006 < dt.year:
dststart, dstend = DSTSTART_2007,
f 1986 < dt.year < 2007:
dststart, dstend = DSTSTART_1987_2006,
f 1966 < dt.year < 1987:
dststart, dstend = DSTSTART_1967_1986,

DSTEND_2007

DSTEND_1987_2006

DSTEND_1967_1986

e:
return ZERO

rt = first_sunday_on_or_after (dststart.replace (year=dt.year))
= first_sunday_on_or_after (dstend.replace (year=dt.year))
an't compare naive to aware objects, so strip the timezone from
t first.
start <= dt.replace(tzinfo=None) < end:
return HOUR
e:
return ZERO
USTimeZone (-5, "Eastern", "EST", "EDT")
USTimeZone (-6, "Central", "CcsT", "CDT")
USTimeZone (-7, "Mountain", "MST", "MDT")
USTimeZone (-8, "Pacific", "PST", "PDT")
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0000 (standard time) 0 0 0000 (daylight time) 0000000000 tzinfoO0OOOOD0O000O00O
00000000000 20000000000000000000000000000000 (US Eastern,
UTC-5000) 000000 EDTO 300000000 1:59(EST)00000OC011 000000000 1:59
(EDT)0D0O0DOO:

UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O:MM 1:MM 2:MM 3:MM
EDT 23:MM O:MM 1:MM 2:MM 3:MM 4:MM

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

DSTOODODOO Cstart” 00 0)0 00000000 1:500 3000000000000 2MMO00
000000000000 000000O0000 OO0 astimezone(Eastern) O DSTOOOOOOOO
hour == 20 JU00O0O0OD0OOO0ODOOOOOOOO astimezone () DO0ODOOOOOOOODOOOOO
00 tzinfo.dst () OODOOO”O00OO0ODOO”@OCOOOOO0O02MM)0O0oooooooooooO
oooooooooo

DSTOOODOOO (end”000)000000D0000000ODO:10000000000000000O00O0O
oooooooooooo:0000000CC0O010000000O0O0O0O0O00COO UTCOO 5S:MMO
0o0oooooooooooooooooD 159 @ouoo)oo oo(Coo)ooooooooooooooo
0000000 :tMMOOOOODOOOOOD astimezone() OOOO UTCOOOOOOOCOOOOO
gooooooooooooooooooooooooooooooooooo sMMOOO eMMODOO
ooourTcooooooooooobooooooboO0on tMMOOOOOOOO00O0O0 astimezone() O
0000000000000000D tzinfo.dst ()0 70000000070000000000000
ooo0oo0ooooooooOo0o0o0oo0oooOo00o00oooooO0o0o0ooooooO DSTOOOOOOO
goboooooooooboooobooooooono

gboooboooooboooboooboboodobooobooooooooog tzinfoOOOOOOOOOO
00o0ooooooooooo;,uTC0000000o00oo0o000n tzinfoOODOODOO (EST(-500
0o0oooooo)oooooooooo EDT(40000000000)00000O0O0OO)O0O0OOCOOO
goboocoooooooo

Ooo:

pytz O0000O000O0ODO tzinfoOOODODOUODODOUODOOOOOOOOOOOOOOOOOOOO (Olson
O00000O0O0D00O000OO0)IANAOOOOOOOOOOOo0o O PythonO0OOOOOOOOOOO
O0:000 pyiz0OODO

pyzO0OOOOOO0O0OO0OOOO0DOOOO0O0O0O0O0

IANAODOODODOODOOODOOOODO0OO (000 20 zoneinfoOOUOD)0000O0O00O0O0O0OODOOOO
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
OoooooooooOoooooooOoooOooovurCcoooooOoooooooooooooonon
ooooooobooobooooboooooo
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8.1.7 strftime () U strptime() OO OO0

date, datetime, U0 0 time DOO0ODO0O0OODOODOOOODOOODOOOODDOOODLDDODOODDOO
gb0b00o000DbO0O00 strftime(format) 000 OO0OD0OOOOO0ODOOOOOOOODODOOO d.
strftime(fmt) O timeJUODOD00OO time.strftime (fmt, d.timetuple()) DOUODODODOOO
goobobobO0ob0oonoD timetuple () DODODOODOOOOOODOODODODODO

00 datetime.strptime() OODO0OO0O0OO0OOOCOOOOOOOODOOOOOOOO datetimeld
000000000000 datetime.strptime (date_string, format) O datetime (% (time.
strptime (date_string, format) [0:6])) 0000000O0O0COOOOOOO0OO0OO0O0O0OOO
00000000000 000O0 “datetime.strptime*’ 0000000000 “time.strptime 0000000
gopboOO00obOoOooboOoobooooooo

time0000000OC0O00O0OCOOO0DOCOO0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O000O0
oobooobooono 1ecobb00O0bOOoO0OobOOOnO 10000000000

datel0O0O0O0D0O0OO0DOOCOO0ODOOOO0OOO0OO0OOOOCOOODOOOOOOOOOOOOOOOOOO0
oobooobooooboooooboooboboOoOobOOoOoOoDoboo

Python0OOODOO0DOO0 COODOOO strftime() 00000000000 DOO0OOOOODO
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gooooooooooooooo0obooO0ooo0ooDO0o0bDoobODo0bOb0OOb00OO0n strftime(3) 0
goboooobooooboooooo

For the same reason, handling of format strings containing Unicode code points that can’t be represented in the
charset of the current locale is also platform-dependent. On some platforms such code points are preserved intact

in the output, while on others st rft ime may raise UnicodeError or return an empty string instead.

goooooocooaesyoo)oooooooooooooooooo coooooooooooooo
0ooomvooo coddigiogiooooooooooooooooooon

strftime () D00O0O0O0CO0OO0OOO0OO0OO0O0ODOCOOOOOOOOOOOOOOOOOOOOOOODOOO
gooovooooooooooooooooooo

8.1. datetime— 0000000000 OOO 203



The Python Library Reference, 0 0 00O 2.7.15

oooood

am, pm (de_DE)

ooooooo oo O oo
%a OO00O0oO0oOo0Ooo (1)
noooooooo Sun, Mon, ..., Sat
(en_US);
So, Mo, ..., Sa (de_DE)
SA OO00O0oO0oOo0Ooo (1)
Hoobo Sunday, Monday, ...,
Saturday (en_US);
Sonntag, Montag, ...,
Samstag (de_DE)
Sw ooo woooooo |o,1,..,6
oooooooooon
oooooenonoon
goooo
%d oooOoo 1woooo | 01,02, ...,31
gooooooooo
b 0O00oO0oo0oooooo (1)
noanonhn Jan, Feb, ..., Dec
(en_US);
Jan, Feb, ..., Dez
(de_DE)
%$B gooooooooo (1)
HboHo January, February, ...,
December (en_US);
Januar, Februar, ...,
Dezember (de_DE)
$m oO0oOoo 1woooo | 01,02,...,12
ooooo
Sy ooooo ooooo | oo,01,...,99
gooooooooo
$Y OO0 @O0)o 1oooo | 1970, 1988, 2001, 2013
oooooo
%$H oooOoo woooo | oo,01,...,23
0000 (240000)0
$1 oO0oOoOo 1woooo | 01,02,...,12
oooo dzooo0)o
$p ooooo AMOOO (1), (2)
OPMOOOOOOO
204 AM, PM (en.US); 0800000
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oo:

(hooooooooooOOooOoooOOooOooDOOoooOOoDOO0OoODOOOO0bODOOoOO0bOOOb0OODn
oooooooooooo @ouooro/o/o”0»0/0/o0”) 000000000 ooooooo
O00000O00000C0O00D Unicode 0O0OOO0OO0O0O0OCOOOO@OOOCOOOODOOOO
U jadp0000000D0O00000O0OCDODOOO0O eucgP O sJgISsU utf-80000000;
locale.getlocale () DO0O0O0OODOODOOODOOOOOOOOOOOOOOO)O

(2) strptime () O0O0OO0OO0OOO0O0OOCOO0OOOD sp0000000O0D0OO0ODOOOOOOOOOO &1
gboooooobooboboboooon

B) time0O000D0O0000O datetime0DODO000000D0000O0O0O0OO0O0ODOOO0O

4 sft0COO0OO0OO0O0O00ooooDoOooooOoO0@OOdatetime00000O00000O0O0OO
O000000000000)0 strptime() O000O00000O00000s£0000 100060
ocoooooooopoooo ooobooboooboo

ooooo26000.
G)naive 0O0O0OOOOOOODOODODOD sz000O0 szOOOOOOOOOODODDOO
aware 1 00000000 D0O0ODOOOOOOO:

%z utcoffset () 0O +HHMM OUOOO -HHMM OOOOOOO 5S00000000000000
HHO UTCOOOOOOOOOOO020000C000MMO UTCOOODOOODOOO200
OO000000000 utcoffset () O timedelta (hours=-3, minutes=-30) 0000
00D szDb0OOO '-0330'0000DOOOO

$Z tzname () U NoneUOUODOUODOD %z000000000 O00O0O0O0O0O0OO0ODOOOO sz0
gooboboboooooob oboooooooboobobobooo

(6) strptime () OO0O0O0O0O0OOOO0O0ODOCODO sUD sWOOOOOOOOOOOOOOOOOOOO
gboooooogo

8.2 calendar— 0000000 DOOOOOOOO

000 000d: Lib/calendar.py

00000000 UnixO cal 0000000 QOOO0ODOOOOOOOOOODODOOOUOODOOOOO
goojoogoogooooooboooodoooooLob bbb bbb o
0000000000000 00D0O0000 setfirstweekday () 00000000000 (6)000O
goooobbobooooooooooobboboobbbbbboooooooboboooooobobobon
datetimel time 00000000 0OD0ODOOO

goobboobbuooobbooobboobbibg datetime DO O0ODOO0ODOOODOOOODO
O00O0oCoooooooooOoOO Dershowitz O Reingold O O OO Calendrical Calculationsd0O O O proleptic
Gregorian 000000000000 OODOOCO0OOOOODOOOOODOOOO

8.2. calendar— 00000000000 OOOO 205


https://github.com/python/cpython/tree/2.7/Lib/calendar.py

The Python Library Reference, 0 0 00O 2.7.15

class calendar.Calendar([ﬁrstweekday])
Calendar DO O0OOOD0ODODOO firstweekday D00 000000000000 ODOOOOOO
o000 (@MbODOO0OO0) e0OODDOO

Calendar 0OD00O0OO0OD0O0DOODOOOOODOOOODOOOODOODOODOOOODOO
goobooobboooooobooobboobboobobooobobboobbooobOoo
ooo

ooooo2s5000.
Calendar 00 00D00O0O0OO0O0DOODOOOODOO:

iterweekdays ()
go0o0d0b0oo0o0b0oOo0o0o0obbo0oobObOo0oooobOboooobObOo0ooobOoOoooOon
firstweekday 000 00000000000

itermonthdates (year, month)
year 0 month (1-12) 00 0000000000000 O00OOOOOOOOOOOOOOOOO
00000o00o00oooo00ooo0o00oooo0o0ooooo0ooooo0oooooooooog
(datetime.date00000000O0)O0O0ODO0O

itermonthdays2 (year, month)
year 0 month 00000 itermonthdates () 0000000000000 0OOODOOOOO
Jd0O0000O0o0bOoOOo0obOO0ooooOooooa

itermonthdays (year, month)
vear 0 month 00000 itermonthdates () 00000000000 DO0ODOOOOODOO
dooooooooooon

monthdatescalendar (year, month)
year 0 momth 000 0000000000000 0ODOO0O datetime.dated00000000O0
gooooooo

monthdays2calendar (year, month)
yeard month 000000 ODOODOOODOOCOOOODOOOODOOODOODOODODOO
gopoooooood

monthdayscalendar (year, month)
yvear0 month 0000000000000 0ODOO0ODOO0OOOO0OOOOOOOOOO

yeardatescalendar (year[, width] )
goooooboobbooboobbooboobbooboobDboobboobbooboo
oooo0widthODO (OOOOOO300)000000040006000000000 100
0700000000000 datetime.datedDOOD0OOOOOO

yeardays2calendar (year[, width] )
0000000000000 000000000 (veardatescalendar () 00000)d00O
000000000000000o0o0o0o0o0obOO0bO0b0000o0o0o0ooooOoOoOooOoOooOooDOaon

yeardayscalendar ( year[, width] )
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0000D0D0OD0OO000000D0OD0O0000D00O00 (veardatescalendar () OOO0OO0)OO0O
J000O0bOO0000DO0DoooDOO0bO0obOoooooDOooooog

class calendar.TextCalendar([ﬁrstweekday])
000000o0OoO0obOO0bO0bOOo0ooooooooOOobOOoDOooOoOoon

ooooo25000.
TextCalendar UOUOOO0OO0OO0OO0OO0O0OO0OOOOODOODOO:

formatmonth (theyear, themonth[,w[,l ]])
gobobobobooboobobooboonooo0wbhoboboobobobobooo
goooooOoUoOooooooD /oooO0oDO0oO0DUUU0UO0DOOODDODOODUODOOOOOO
setfirstweekday () 00000000 DOO0OOODODOOOOOOOOO

prmonth (theyear, themonth[, w[, [ ] ])
formatmonth () OO0 00OO000O00OOO0OOOOOOOOOO0O

formatyear(theyear[,w[, l[,c[,m]]]])
mO00O00000O0O0O0O0OOODOO0OO0OO0OO0OO0OOODODODOO0OO0OO0O0O0dd w,,cO00O0OO
ooo0oo00oO0oo0ooo0o00ooOOU00O0DOU00OOOOU0O0OOODO0O0ODODOODOO
setfirstweekday () 0000000000000 O00O00O0O0O0O0O0OOOOOOOO0OO
godbooooboobuoobobooboobobooboo

pryear(theyear[,w[, l[,c[,m]]]])
formatyear () 0000000000000 OOOOOOO0O

class calendar.HTMLCalendar ( [ﬁrstweekday] )
000000 HTMLOOOOOOOOODOOOOOOOOO

ooooo22s5000.
HTMLCalendar OO0 O0OOO0O0O0O0O0OO0O0COOO0ODOCOOO:

formatmonth (theyear, themonth[, withyear])
00000000000 HTMLOOOOOOOOOOOOOwithyear DOO0D0OO0O00OOOOO
goboboooboobbooboobboobooboboo

formatyear (theyear[, width] )
0000000000 HTMLOOODDOOODOODOOwidthODO (DODDOOOO 300)0
Jdd0oo0oOoOobOooobooobooooog

formatyearpage(theyear[, width[, css[, encoding]]])
0000000000000 0oO0 HTMLOOOOOOOOO0OO0OO width OO (OOOOOOO
300)00000000000000D0U0O0DOD essOOD0O0OOOQOOODOUOODDUOODOO
0000000000000 00000D0DO000O000000 NFoneOOODOOODOOOO
encoding 00 0000000000000 O0O0DOOOO@OUOOODOOOODDOOOOOODOOO
gooboboooo)d

class calendar.LocaleTextCalendar ([ﬁrsrweekday[, locale] ])
U0 TextCalendar OO ODODOOOOODODODODOOOOOODODODODOOOOOODDOOOO
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coobobooobooooboooooooooooooooooooooooooooooooboOon
coobOoooboboobobooooooooooboOoOooOoOooonon

oo00ooo2s5000.

class calendar.LocaleHTMLCalendar ([ﬁrstweekday[, locale] ])
00 HTMLCalendar 0000000000000 OOOOOOOOOOOOOOOOOOOOOO
000000000000000000000000000000000000000ooOo0O0oooOOn
Jdoddoooooooooooboboboboboboboooooog

oOoOooo2s5000.

O0: 0002000000 formatweekday () 0 formatmonthname () 0000000O0O0C00OO0O
locale 000000 locale 0000000000 locale0 0000000000 OODOOOOOODOOOO
ooooooooooo

goboboooobooooooooobooobooooboooooooOoooOoboOooboooooooon

calendar.setfirstweekday (weekday)
O00o0ooO0(oo00ooo,sed00O0)00D0O0ODOODOO MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY U suNnDAY U OO UOOOOOOOOODODDOOODOOOOOOOO
O00oooooooo:

import calendar

calendar.setfirstweekday (calendar.SUNDAY)

oo0oo20000.

calendar.firstweekday ()
Oo0ooOoOOoOooOoOoOooooOooooOoooDo

ogooooz2o0000.

calendar.isleap (year)
yvear OO 00O TrueOOODODOODOOO FalseOOODOOO

calendar.leapdays (yl, y2)
OO0 (/..y2)00000000000000000D00000O0yIOy200000000

O000020000:000000Python1.5200000000000000000000000
ooooooo

calendar.weekday (year, month, day)
year (1970-...), month (1-12),day (1-31) 0000000000 ((00000)00000O0O

calendar .weekheader (n)

goboobooboboobooobobooboe0obbOo0obboobDbOoobOoOobDbOoo

208 0800000



The Python Library Reference, 0 000 2.7.15

calendar .monthrange (year, month)
yvearO0 month 00000000 O0DOCOODOOOOOOOO

calendar .monthcalendar (year, month)
J000o0oooooooooooOoooOo0oo0o000ooboooboooo0oob0 oo00oooooooooon
setfirstweekday () D000 O0OO0OOODOODOOOOOOOOOO

calendar.prmonth (theyear, themonth[, w[, l] ])
month () DOUOD0O0OOO0ODOOODOOOOOOODOOLDOOO

calendar .month (theyear, themonth[, w[, l] ])
TextCalendar U formatmonth () U0 UOUO0OOO0ODOOOO0ODOOOOOOODOOODLOODOO
oooooo

oo00oo20000.

calendar.precal (year[, w[, l[c]]])
calendar () 000000000000 OOOODOOODOOO

calendar.calendar (year/[, w/[, l[c]]])
TextCalendar 0 formatyear () OO00O0D0O0O00OO0O0 30000000000000000O
gooooooooono

oo00oo20000.

calendar.timegm (fuple)
000000000000000 timeO0O000OO gmtime() 00000000000 OODOOO
ooooooo0000noooooooooo pOSIXOODODOOOOOOOODODODODODOOOOO
OUnix0ODOOOOOOOO0OOO0O00O00000 time.gmtime() O timegm() 000000
ooooo

ooooo 20000,
calendar 00 00D0O0O0DOODOOOODOODLOOODODOODOO:

calendar.day-name
gboooooooobooboboooo

calendar.day_abbr
gbooo0ooooboobobobobooobooogo

calendar .month_name
Jddd0d0d000000o00o0o0oOo0ooOoOoOoOoOoOoOoOoOooooDooDooDoOo1IODOooOOoDO 1000
00000000 13000000 monthoname[0] 00000000000

calendar .month_abbr
Jd0d0d0d0o0o0oooooooooooooooo0oo0oo0oo0o0o0o0o0o000000b000b0b010000
0100000000000 13000000 month_abbr([0] 000O0O0ODOODOOO

OOz
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datetime 00000 ¢timeUOO0000O0D0O0O0OCOOOOOO0OO0O0O0O0ODOOOCOOOOOO
ooooo

timedO0000 OO00O0O0O0OO0OOO0OO0OOOOO0OO

8.3 collections— 000000000 OOO

oooogz24000.

Source code: Lib/collections.py and Lib/_abcoll.py

000000000000 PythonODOOODOOOO dict, list, set, 000 tuple000000O0OO
goboooboooobooooon

namedtuple () O0000O0OCOOO0O0O0O000000O0O0O0OOODOOOO |O000O00O02600
gooo 0.

deque O0000O0Oappend 0 pop 00000000 OOOOOOOO oooog2400
0.

Counter gboboboooooooobooboboboooooboo oooog 2700
g.

OrderedDict | OO0UOD0OO0OO0OO0OO0O0OOO0OOOOOOOODODOO oooog2700
0.

defaultdict | 0000000000 DODOOOOOCOOOO0O0O0O00000O00O0 |(OoO0OO0OO0O02s500
gog g.

0000000000000 collections 0000000 O0OO ABC (abstract base classes=0000000)
000oo0oooo ABCOODODOODOOO0O0OO0ODOO00O0OO00D0D00Oo00Doooooooooon
gooDoooooooooooooooooooooon

8.3.1 Counter 00O QOO

goboooboooobooooOoOocOoOoOOoOoOobOOoOoOoboOoOoOoooog:

>>> # Tally occurrences of words in a list

>>> cnt = Counter ()

>>> for word in ['red', 'blue', 'red', 'green', 'blue', 'blue']:
cnt [word] += 1

>>> cnt

Counter ({'blue': 3, 'red': 2, 'green': 1})

>>> # Find the ten most common words in Hamlet
>>> import re
>>> words = re.findall(r'\w+', open('hamlet.txt').read().lower())

>>> Counter (words) .most_common (10)

(ooooooo)
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(Cooooooooo)

[('the', 1143), ('and', 966), ('to', 762), ('of', 669), ('i', 631),
('you', 554), ('a', 546), ('my', 514), ('hamlet', 471), ('in', 451)]

class collections.Counter([iterable—or—mapping])
Counter 0000000000 OO0OO0ODOOOOODO dictO000OOOO0ODOOOOOOOOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
0000000000000 0oooooooonoOooOonOon counter 0000000 0OOODOO
0000ooooooooooo

0000 iterable DO0DO0000000000 mapping(C0D0O0)00000000O0O:

>>> ¢ = Counter () # a new, empty counter

>>> ¢ = Counter ('gallahad") # a new counter from an iterable
>>> ¢ = Counter ({'red': 4, 'blue': 2}) # a new counter from a mapping
>>> ¢ = Counter (cats=4, dogs=8) # a new counter from keyword args

gobooobboobbooobboobbooobooobboobbuo0obbd KeyErrord
gooooooo opopopoooooOoOooooo:

>>> ¢ = Counter(['eggs', 'ham'])
>>> c['bacon'] # count of a missing element 1is.
—~Zero

0

00000000000 00000D0O0000D0o000DD000D0O0000oD0000deldOn

goood:
>>> c['sausage'] = 0 # counter entry with a zero count
>>> del c|['sausage'] # del actually removes the entry

ooooo27000.

0000000000000 0000o0o00o00ooO0o000ooo 300000000 o0o000o0an
oo:

elements ()
goodd0dd0o0o0o0o0ooooooooobobbobOobOoOob0O00000000000oOoOoaOoao
00000000000000000 100000 elements () 0000000000

>>> ¢ = Counter (a=4, b=2, c¢=0, d=-2)
>>> list (c.elements())

['a', 'a', vav, vav, 'b', vbv]

most_common ( [n] )
000000000 00DOOCO0ODOCOOODOO0ODOOUOODOOODOOOOODO KOO
00000 NoneDOODOOO most_common () 00000 ODODO0 ODOOOOOOOOO
gobOoOooooooooooooDo:
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5), ('r'y 2), ('b"', 2)]

>>> Counter ('abracadabra') .most_common (3)

[(ra',

subtract ( [iterable-or-mapping] )
0000 dterable 000000 mapping 0000000000 dict.update() 000000
0o0o0o0bOOoooooooooooooooDoooooooo oooboobooooon

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> d = Counter (a=1, b=2, c=3, d=4)
>>> c.subtract (d)

>>> ¢

Counter({'a': 3, 'b': 0, 'c': -3,

'd': -6})

ooooooooooooooo2000000000000000C00000O0O0OO0CO0OO0OO
Counter0000000O0O0O0O0OOODO

fromkeys (iterable)
O000000000 counter 00000000 0OOOOOOOOOO

update ( [iterable-or-mapping] )
000 idterable 0000000000000 mapping (000D D0)DDODOO0OOOO dict.
update () DO00O000O0O0O0O0O0O0OOO0OO0OOOO0O0OOOOOOOOOOOOO iterable 00
value) DOOD0OOOD0ODOODOOODODOODOODODOOODOODO

(key,

Counter 000000O0OO0DOCOOOOOOOO:

sum(c.values ()
c.clear ()

list (c)

set (c)

dict (c)

c.items ()

Counter (dict (list_of_pairs))

c.most_common () [:-n-1:-1]

c += Counter ()

)

convert
convert
convert
convert

n least

HH W W W I HH H KR H

total of all counts
reset all counts

list unique elements

to a set

to a regular dictionary

to a list of (elem, cnt) pairs
from a list of (elem, cnt) pairs

common elements

remove zero and negative counts

Counter 00000000 DOODOOOOOCO (1000000 OOODOOODOO)ODO0O0OO0O0O0O0O00OO
goboooboooobooooooOoocOooOOo0oobOoOoobooOoOoooOooooOoooOoOOoOoobOoOoon
gobooooboooooooooobooooobooooboooooooobooooooOooooOoDoOoOooboboOooon
oooooooo0ooooo0ooooOoo0ooooOO0O0oooO0O0O0o00DOOO0O0DOOO00DOOO00n

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d
Counter ({'a':
>>> ¢ — d
Counter ({'a':
>>> c & d

Counter ({'a':

# add two counters together: c[x] + d[x]

# subtract (keeping only positive counts)

# intersection: min(c[x], d[x])

4, 'b': 3})
2})
1, 'b': 1})

Jooooooo)
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>>> c | d # union: max(c[x], d[x])
Counter({'a': 3, 'b': 2})

gb: ooooooboooboobobooooboobooooboboboboobobooooboobobobobooon
gogoooooooooboobobobbboooooooooooooboobbobbbboooooooobbbobobbo
gobobooboobobooboobboobooboooboobooooboon

e Counter 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0COOOOOC0OCOOCOO0C
gbobooooooobgoboboboooooboooooboobo booo o

*most_common () DOODOOO0ODOO0ODOOOODOODOOOODOOOOLDOOO

*clkey] += 100000000000 O0OOCOODODOOODOODOODODOOODOODOO
gobooboobobooboobobooboboobooobooboobooboobbobo
OO0 000000000000 update() O subtract () OODOOODOODOOOO

- J0000D0O000DOD0O00DOO000ODODOO0ODOO0ODOODO0ODODOUODDOODOODoODODOOO
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
goboobooobooboboo

s elements () DOOOOOOCODOOOOOOOOOOOOOOOOOODOOOOOOOOOOO

oo:
e Python 2.5 000 Counterclass 000 OO0 0O Python 2.4 00 O Bag recipe O
* Smalltalk 0 Bag class O
» Wikipedia 0 Multisets 0 0 O O
e C++multisets 00D O0DOO0DOOOOODOOO

00000000 DOCDOUOCOOCDOUOCOOUO Knuth, Donald. The Art of Computer Programming
Volume II, Section 4.6.3, Exercise 190000000000

-0Jd0000OD00OO0ODUODODUODODODOCODODODOODUODUOODOODODOOUODOODO
itertools.combinations.with-replacement () OODO0OOO0OOOO

map(Counter, combinations_with_replacement(’ ABC’, 2)) -> AA AB AC BB BC CC

8.3.2 deque DO OO

class collections.deque ([iterable[, maxlen] ])
iterable 10 0000000000000 deque 0000000 (append() DO00O0O0)00O00O0O
0000000000 iterable 0000000000000 deque000000000O0OOOO
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Deque 000000000000 OODOOO0OOOOO (OOOOODOOODODOODOODOODO
0 double-ended queue0 D 0O OO0 O0)dDeque OO ODOOODOODO append D pop OO0 O0ODOODODO
goboobooboboobooobooboobbg oy booboobboobbooboobo

listO0O00O00000O000O00O0C0O0O000O00O000bO0O0Oo0obOOoOooOo0oOoOooobOOooOoboon
gboboboboboobobobOobobob0bd pop(0) O insert (0, vy OODOODOO
coobooooboo o() ODOOOO0OOOOOOOO

ooooo24000.

maxlen 0000000000 None™ '« O0OOO00 deque O000COCOOOOO0O0O0O0O00O0O
Ubooobubob deque DO0OO0OODOODOODODODOODOOODODODOODOODO deque
gbooobooooooobooboboboboooboooobooboboboboboboooboooooDo
gboooobOboobbouobbibO0nD deque U Unix O0O0O0 " "tailbO0O0O0O0O00O0DOO
000000000000 00 trackingOOOODOOOOOOO0OODOOOODODOO (pool of data)
goboobogo

OO0O0O0OCQ026000:maxlen 0000000000000
Deque D0 OOO0O0O0OOO0OODOOODODOOODOOODOOOOO:

append (x)
xOdeque 00O OO0OOOOOO

appendleft (x)
xOdeque 00O OO0OOOOOO

clear ()
deque 0000000000000 O0OO0OOOOO

count (x)
xO0000 dequeDOOOOODOOODODO

oooog27000.

extend (iterable)
00000000000 iterable 000000000 deque 000O00DOOOOOOOO

extendleft (iterable)
00000000000 dterable 000000000 deque 00000000 OOOOOOO:O
J000O00OO000000oO0o00obOO0obOO0bOOoOooooooo

pop ()
deque 00000000 O0ODOOODOCOOUOOOOODOOUODOOUODOUODOOOODOOODOO
IndexError Q0O ooon

popleft ()
deque 0000000 ODO0OODO0OOODOO0ODOOOOOODOOODOODOODODOODOOO
IndexError Q0000000
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remove (value)
value 0000000000000 DOODOODOOOOO0OODODOOOO vValueErrordOoQ
Oooo

ooooog2s5000.

reverse ()
deque OOODO0OOOODOOOODOOO NoneODOOOODO

ooooo27000.

rotate (n=1)
deque 0000000 0000000000000 0O0ODORODOO0OOOOOOOOOOOO
goooo

When the deque is not empty, rotating one step to the right is equivalent to d.appendleft (d.
pop () ), and rotating one step to the left is equivalent to d. append (d.popleft ()).

deque 00 000000000000O0O0 10000000A0O:

maxlen

deque 00000000000 0OOOO NoneO OO

oooog27000.

0000000000 Odeque 0000000 OODOOOODOCOO: 00DODOOUOpickled len(d),
reversed(d), copy.copy(d), copy.deepcopy (d),in0 0000000000000 d(-1]000
gooOooOooOobOoOobDOobOOoOoOoOooOoooOoboOoDo())oooUobooUoooDpDUooo omOooono
000Do000o0ooo00oo0ooDoooooooooooooon

0:

>>> from collections import deque

>>> d = deque('ghi'") # make a new deque with three items
>>> for elem in d: # iterate over the deque's elements

.. print elem.upper ()

G

H

I

>>> d.append('j") # add a new entry to the right side
>>> d.appendleft ('f") # add a new entry to the left side

>>> d # show the representation of the deque
deque(['f', 'g', 'h', 'i', 'J'])

>>> d.pop () # return and remove the rightmost item
vy

>>> d.popleft () # return and remove the leftmost item
Ve

>>> list (d) # list the contents of the deque

['g', 'h', 'i']

>>> d[0] # peek at leftmost item

(Jooooooo)
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(O0ooooooooao)

lgV

>>> d[-1] # peek at rightmost item

lil

>>> list (reversed(d)) # list the contents of a deque in reverse

[Iil, 'h'l lgl]

>>> 'h' in d # search the deque

True

>>> d.extend('jkl") # add multiple elements at once
>>> d

deque(['g', 'h', 'i', '3j', 'k', '1'])

>>> d.rotate (1) # right rotation

>>> d

deque(['1l', 'g', 'h', 'i', '3', 'k'])

>>> d.rotate(-1) # left rotation

>>> d

deque(['g', 'h', 'i', '3', 'k', '1'])

>>> deque (reversed(d)) # make a new deque in reverse order
deque(['1l', 'k', '3', 'i', 'h', 'g'l)

>>> d.clear () # empty the deque

>>> d.pop () # cannot pop from an empty deque

Traceback (most recent call last):
File "<pyshell#6>", line 1, in —toplevel-
d.pop ()
IndexError: pop from an empty deque

>>> d.extendleft ('abc') # extendleft () reverses the input order
>>> d
deque (['c', 'b', 'a'l)

deque 00O O0O
00000 deque 000000000000 OOOOOOOOOO

00000000 deque UnixOOO0O tail 00000000000 ODOOOOO:

def tail(filename, n=10):
'Return the last n lines of a file'

return deque (open (filename), n)

0000000000 deque 000 append D000 pop0 00000000 O0OCOOOOOOOODOOOO
Ooo:

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)

(ooooooo)
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s = sum(d)

for elem in it:
s += elem - d.popleft ()
d.append (elem)
yield s / float (n)

rotate() 0000000000 deque0000000000000000O00000000O0O0000O0O
del d[n] 0000 PythonO0OOO pop 0000000 rotate() 00O

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)

dequeUJUO0OD0ODDODO0OOOO0O0ODODOOOOOO0OODDDODOOOOOODDDDOOO rotate() U
000 deque00 000000000 OOpopleft () 000000000000 DODOOOOOextend()
goooobobobooooooooboooobobobooboobooboobDobDobobobobobbooo
O00OO0OForthOOOOOODOOOOODOODOO dup, drop, swap, over, pick, rot,000 roll 00O
gooooboobo

8.3.3 defaultdict DO OO0

class collections.defaultdict([defaultjactary[,...]])
ooooooobobbbbbbibobo00000gd defaultdict0000 diceOOOOO
goooO0oOoOoOoOoOoOoOOOO0O0O0OO0000O0O0O0OO0OO0OO0OO0OOOOOO 10000000000
dictODDOUOUODOODOOOODOOODOOODOODObOOODbOObDOO

1000000 default_-factoryDOOO0OD0OO0O0ODOOOODO NoneOOODOOOODOOOO
goboobogbb aictbO0DLOOODOODOODDOODLOODDOODO

ooOooo2s5000.
defaultdict OO00O0O0OO0OO00OO0 dict000000OO0OOODOODOODODODOO:

_missing__(key)
00 default_factory 000 NoneOOOOODOOOOOO0O KeyErrorJOOO key OO
0ooooDbOooooo

00 default_factory 000 NoneOODOUOOOODOOODODOO default_-factory 00O
00D0C00DOC0O0DOO0000 keyOUOOOUODOOUODOOODOOODOODOOO keyOd
oooooDoooooooooooog

00 default_factory 00000000 O0O0OCOCODOOOOCOOCDOOOOOCOOOOO
ooo

goboooob dictD00O0 _getitem__() DOOO0OOOO0OO0DOOO0ODOOODODOODOOO
gobobooboooboooboobboobbOoobd _getitem_ () DOOOOODOO
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gobooooooooo

000 _missing ()0 _getitem__() 000000000 0OOOOOOOODODO OOO O
000 get() OOOOOODODOOODODO default_factory 0O00O0O0O0O0OO0DOOODOO
0 NoneOOGQOGQOGQoOGQ

defaultdict OOOOO0OOOO0ODOOOO0OOOODOOOOOOOOOOOO:

default_factory
0oodd missing.-()000000000000000000000O00O0O0O0O0O0O0O0C
1000000000000000COO0C0CO NoneOOOOOO

defaultdict OO OO

list 0 default_factoryOUOOOOOOOO=0000000000C0000000O000O00O0CO
ogoood:

>>> 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])]

goooooooooboboobooboboooobobobooboboboboobobobooobbobbobDboboDoDoOoD
default_factory UOUOOODOO list JO0DOOOOOOOODOOOONO list.append() OO0
gooooooooooobooobooooooooooooooooooooooooooo(@oooobooo
00000O0OD0OO0DO)Q00OD list.append() OOOO0OOOODOOCOODOODOOODOOOOOOO
dict.setdefault () 000000 O0OO0ODOOOODOODOOODO:

>>> d = {}
>>> for k, v in s:

d.setdefault (k, []) .append(v)

>>> d.items ()
[('blue', [2, 4]), ('red', [1]), ('yellow', [1, 3])]

default_factory O int 00000 defaultdictD (DO0O0O0O bagd multiset 00 00)00000O
gooooooooooooon:

>>> s = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

d[k] +=1

>>> d.items ()
[¢riy, 4), ('p'y 2), ('s', 4), ('m', 1)]
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gbooooboooooooodooooobooOoboo000n default_factoryOOO int () 00000
gooooooooooooooooooooooooooooooooooooo

000000 znt() 000000000 DOO0OODODOOO0DOOOODOODOOOODOOOOOOODOOOOO
00000 itertools.repeat () 00000000

>>> def constant_factory(value):
return itertools.repeat (value) .next
>>> d = defaultdict (constant_factory ('<missing>"))
>>> d.update (name='John', action='ran')
>>> '3 (name)s % (action)s to % (object)s' % d

'John ran to <missing>'

default_factory l set 000000000 defaultdict0O0OD0O0O0O0O0OOOOOOOOOOOO
gooog:

>>> 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)

>>> d.items ()
[("blue', set([2, 4])), ('red', set([1l, 3]))]

8.3.4 namedtuple () 0000000 O0OODOODODOOOOOOOOOOO

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobooooooooooooobooooboo0oobooobooooooooooboOooooDoOoDOooDboboOooon
goboooooocooobooooo

collections.namedtuple(typename,ﬁeld,names[, verbosezFalse][, renamezFalse])
typename 000000 tuple 00 0000000000000 00O0O0DO0OO0O0O0 wpleOOOOO
goobooboobbooboobooobooboooboobboboboobbobbooboo
00000000000 0000000000000000 doestring(O0O0DOOOOOOOODO)
OO wple0000 name=value 000000000 O0OOOOO _repr__() OODOOOOOO

field names 0 ['x', 'y'1 0000000000000 00O0 fieldnames 0000000000
OO0D0O000 (whitespace) 0O O0/000000 (000000000 ODOOODOODOOOOOOODO

'x y'Qd 'x, y'o0QoQo

0000000 ()oOo0000D0000 PythonOOOOODODO (identifier) 0000000000
00000000000000000000000000A0 (letters), 00O (digits), 0000000 (0)
OO00000DO0C0O0DO0O0DOOCO0DOOO0DOOoO0aon class, for, return, global, pass, print, raise 0 O
obo0od keywordODOOOOOO

rename U0 U000000000O00O0DOODOOOOO0O0O0O0OOOODOOOOOOOOO ['abe',
'def', 'ghi', 'abc']DOUOOUOO def00OUDOO0ODOODOODOO abcOODOOODOT['"abe',
'1', 'ghi', '3'100000000
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verbose 0000000000000 0O00O0OO0O0ODOOOOODO

cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
cooooooooooo

ooooo2e6000.

OoO0O0027000:rename 0000000000000

0:

>>> Point = namedtuple('Point', ['x', 'y'], verbose=True)
class Point (tuple) :
'Point (x, vy)'

__slots___ = ()
_fields = ('x', 'y'")
def __new__ (_cls, x, Vy):

'Create new instance of Point (x, y)'

return _tuple.__new__ (_cls, (x, Vy))
@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 a nicely formatted representation string'

o)

return 'Point (x=%r, y=%r)' % self

def _asdict (self):
'Return a new OrderedDict which maps field names to their values'

return OrderedDict (zip(self._fields, self))

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 self as a plain tuple. Used by copy and pickle.'
return tuple(self)

__dict___ = _property(_asdict)

def __getstate__ (self):

(oooooon)
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(O0ooooooooao)

'Exclude the OrderedDict from pickling'

pass

x = _property(_itemgetter (0), doc='Alias for field number 0')

y = _property(_itemgetter(l), doc='Alias for field number 1"')
>>> p = Point (11, y=22) # instantiate with positional or keyword arguments
>>> p[0] + pl[l] # indexable like the plain tuple (11, 22)
33
>>> x, vy =p # unpack like a regular tuple
>>> x, Yy
(11, 22)
>>> p.x + p.y # fields also accessible by name
33
>>> p # readable __repr.  with a name=value style

Point (x=11, y=22)

00000000 ecsvl sglite30000000000000000D0O0ODOO0OOOOOODOODOOO
Oo0o:

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

oooooooo0oooo0o0ooooO0oO0o0o0booO0O0 30000000000000000000DOOO
gobooobooooooooobOocO0oOoOobocOoobooOoOoOoOOoOoOoOOoOoOobOboOoobooOoo

classmethod somenamedtuple._make (iterable)
000 sequence O Iterable 0 0 0000000000 OOOOODOOODO.

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()
0000000000000 000000DO00D0000D000d (orderedpict)y00000O:
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>>> p = Point (x=11, y=22)
>>> p._asdict ()
OrderedDict ([ ('x', 11), ('y', 22)1)

Oo0O00OQ027000:000 dietD0O0O0ODO Orderedpict000D000ODOODODOOO

somenamedtuple._replace (**kwargs)
gofddooobodooboooooooooboooboooooooooboooooon:

>>> 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
0000000000 000000.00 (ntrospection) 0000000000000 0OOOODOOO
000000000O0DbO0DbOobOooooon

>>> p._fields # view the field names

(‘x'y, '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)

gobboobuoobboobuooboobbOooboobbOoobd getattr () OooObOOoOO:

>>> getattr(p, 'x'")
11

000000000000000000 «+ 000 (double-star-operator, tut-unpacking-arguments 00 0 0 0 O
ooo)oooooo:

>>d = {'x': 11, 'y': 22}
>>> Point (x+d)

Point (x=11, y=22)

0oooooooooo pythonODOOOODOOD0OOO0ODOOODOODOODDODODDOODODOOODOOO
00000000oooogddprintformat 00 00O0O0OODO:

>>> class Point (namedtuple ('Point’, x y')):
__slots___ = ()

@property

def hypot (self):

return (self.x %% 2 + self.y %% 2) xx 0.5

Jooooooo)
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(Cooooooooo)

def _ str_ (self):
return 'Point: x= y= hypot= ' % (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 vy= 0.714 hypot=14.018

ob0o00o0oono _slots. . O00OO0O0OO0O0O0OO0OO0OOOOOOOOOOOOOODOOOODOOOOOO
gobooooooooooooboooooo

gobbogoobboooobooobobooobboooobboooooobbobbooobobbooon
_fieldsODOODODOOODODOOO:

>>> Point3D = namedtuple('Point3D', Point._fields + ('z',))

_replace() U0DOOOODOODOODOOOODOODLOOODOODLOODDOODOODDOO:

>>> Account = namedtuple('Account', 'owner balance transaction_count')
>>> default_account = Account ('<owner name>', 0.0, 0)
>>> johns_account = default_account._replace (owner="'John'")

obooooboooobooooobooobobooobooooOooOoooooOooOoobOboOoobooOoOoOon:

>>> 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)

O0:

Python 2.4 0 0 O Named tuple recipe O

8.3.5 OrderedDict DD DO OO

000000 (ordereddictionary) 0 000 0000000000000 O0O0O0O0OOOOOOODOOODOOO
gobooobooobooobooobobooboobobooobooboobooboobobooboobboOon
gog

class collections.OrderedDict([items])
000 qict 00000D0D00O00ODOODOOO0OO0OO0ODOOOODDOOO0ODODOOODO OrderedDict
gooooOoQoOoOoOoOOO0O00O00O00L0O0U0OUUOOUOoOUUOoOoUOoOooOooOoOoOoOooQ
gooooOO0O0O0O0OQ0O0O0OO00O0O0OU000UU0LOUUOOUODOOUOooOOOg

Oo000oo27000.
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OrderedDict .popitem (last=True)
0000000 popitem() 0000O0O0OCkey,value)DOOO0OOO0OOOOOO0OO last0DOODO
0000000ooooooooooooog

oob0b0OO00o0obOo0o00obO0O0O0ObOb0O000n0 reversed () DOODOOOO0OOOOOO0OODOOOOODO

OrderedDict OO00O0O0OOO0OO0O0O0O0O00O00O0 list(odl.items())==list(od2.items()) 000
00000000 orderedpict OO0ODOOD0OODOODODOD (Mapping)DOOODOODODODODO
00000ooO0o0Dooo00o00o0O0b00O00DOo0DO0d orderedpict 00000O0O0DOOODOOODO
gobooooooobooooooboooo

OrderedDict 00000000 update() DO0O00O00OO0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0
oooooooO0O0O0O0O0OPythonODOOODOOOOODOOOODOOOOODODOOOODOODOODOOOOO
gobooobooooboooboooo

O0e:

Python2.4 00000000 Equivalent OrderedDict recipe O

OrderedDict OO OOO

oobooooboooooooooboooobobooobooooooOooooOOoOoobOboOooboOoOooooog:

>>> # regular unsorted dictionary

>>> d = {'banana': 3, 'apple': 4, 'pear': 1, 'orange': 2}

>>> # dictionary sorted by key
>>> OrderedDict (sorted(d.items (), key=lambda t: t[0]))
OrderedDict ([ ('apple', 4), ('banana', 3), ('orange', 2), ('pear', 1)])

>>> # dictionary sorted by valu