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0360 MacOSXOOODOOOO 1625
36,1 ic—MacOSXOOOOOOOOOOOOOOO ... vt e e e e e e e 1625
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36.5 EasyDialogs—0O0O0O0O MacintoshOOOODO ... ... .. i 1631
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38.8 gl — Graphics Library OO D OODODO0O . . o0 o vt e e e e e e e e e e e e e e e e e e 1671
389 DEVICE—glOOOOOOOOO0O0OO .. . . vt e e e e e e e e e e 1673
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Python0 000000000000 O0OO0O0OO0OOOOOO0OOOOOOOOOOOOOOOOOOOOOO
coooooooooobooooo

oooooo
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 () list () 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 () apply ()
delattr () help () next () setattr () buffer ()
dict () hex () object () slice() coerce ()
dir () id() oct () sorted() intern ()
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ooooooooboooboooooooooooooooooooooooooooOooobooooon
OO0O0O00O0O000000 (magnitude) DOOODOOO

all (iterable)
iterable 10000000000 (@000 dterable 00000)True 00000000000 O0OO
goonog

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

return True

oo0ooo25000.

any (iterable)
iterable 0000000000000 TrueOOOOOOiterable 0000 FalseOOOOOOOOO
goooooogo

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

return False

oo00ooo25000.

basestring ()
0000000 str 000 unicodeOOOODDOOOODODOODOOODOOOOODODODOO
OO000DOOCO0O000DOO0O00D0OD0OD0O0O0 strd0 unicode0O0DOOOOOODOOOOO
0000000000000 4isinstance (obj, basestring) O isinstance (obj, (str,
unicode)) OO0OO0ODOOODCOOO23000.

bin (x)
000000000000 0ODO0ODO0ODOODO0OC PythonOODOOOOOOOXxDO PythonO int
0000O0Db0bO0b00b00000b00__index_ () OOOOOOOOODOODOODOODODODOO
ooooo26000.

bool([x])
0000000000000 000000000C0CO0O0x00000000000 rFalseOOO
OO0;0000000 TruelO00O0O0bool DOOODODOODOO intOD0OO0O0ODOOOOO
bool 0OOOOOOOODOOOOOO0ODOOOOOOOODOCOOOOOO FalseOOO True
goooo

00000 221000.0000023000:0000000000000000000 FalseO
ooooo

bytearray([source[, encoding[, errors]]])
0000000000 00000 bytearrayO0OO00O O<=x<25600000000000000
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goboooooob oogooobuoobob ooooboobooobobobobboobOobooobo
ooboooooobooobooooooo oooboooo oobboO0o0nD stcxrgobobooobooon
ooobDooooog

oooboOodsourced 0000000000 DOOOOODOOOODOOOODOOOODOOOO

000 000 000 encoding(DOODOOOO0O errors) 000000000 0OOOOOOOONO
00 bytearray () UOO0OO str.encode () UO00O0O0O0O0OO0OOOOOOO

J00 00 0000000000000 0OlO0O0O0000O0000

00 U000bbbooobbooobbbooobbboobLbbooobbboobobbog
gbooooooooboboboboooog

000 00000 00000000 0 <= x < 256000000000000000000O
gboooooooboobobobooooon

0000000000 o0ooooooooon

callable (object)
00 object 0000000000000 0O00O0OO TrueOOODODODDOODDOODODO FalseOO
0000000000000 00 ohject 000000000000 OOOOOOOOOODOOOOOO
00ooooooooooDooooooooooooooo (@@oooooooooooooooood
0000)00000000000000000000 _call__ ()OOOODOOODOOOOOOO
gdoddouoooooooo

chr (i)
ASCIIOO0OO0OO0OD0O ;00000000 10000000000000O0D00O00O00O chr(97) 0000
"a’ 00000000000 ord() OOOO0ODOOODO [0.255]0000000000000000O0
00000;:i00000000000 vValueErrordOOOOOOO unichr() O00O0O00OO

classmethod (function)
function00OOO00OOOODOOOOOO

cooooooobooooboooooooOoOooOooOob0oooOooooOooooOoOoOoOooOboOoOoDbOboOooon
gboboboooboobooboobobobobooobooboobooboboboboboobooon:

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

@classmethod 000 decorator (00 000)000000000 functionOODOOOODODOOOO
Oo0oooooooog

ooodooooodoOooOoooDgoOo (oo Ccfp)oboUOoooODODUOOoDDODUODOO (oo
COfp)0oooOooU0UoooooUUOoDOoOoU0UUOOooOOoOoUUOoDOoOo0oUoDoOooOOog
gobooboboobobooboobboobooboobbooboobboobooboboooboo
ggno
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00000000 C+0OJaval000OO0OO0D0O0OO0OO0DO0OO0DODOODOOODOOOODOOODODOOO
00 staticmethod () OOOOOOOOOO

000000000000 00000000000 yyesOODOOOOOOOO0OOOOOOOO 22
ooo.0000024000:0000000000000000.

cmp (X, y)
goboobboob xbooyboobobbooboobbooboobbobbdg x<ygbood
0dd x == yOOuooooo x > yoooooooooooooo

compile (source, filename, mode[, ﬂags[, dont_inherit]])
source J0 00000000 ASTOOOOOOOOOOOUDDODOOOODOODOOOOOOO execO
O000000O0OOeval () 00000000000 OOOODOsource00 0000 ASTOOOOO
0000000000000 0oASTOOODODOODODODODODOOO ASTOOOODOODOOOOOooOOooa
0000 _ast00000000O0O0OOOOOOOOOO

00 filename 00000000000 COCOOOO0O0O000O0OOODODODOOOO;0000000000
000000000 00DO000OO0O0ObDOD00O0 (P<string> ODOOOOOOODO)O

OO mode 000 0000000000000 0OOOOOOOOOOOOOOOO ;000 sourcedO
0000000000 "execr OOD0OOO0OOODOO 'eval OODOOD0OOOOODOO "single’ O
000000 (000000 NoneOODOODODOODODOODODDOODOO )DO

00000000 flags OO0 dont_inherit (Python22000000)00 string 000000000
O fuwre 0 (PEP236 0 0)000000000O0O0O0OO0ODODOOOOODOOOOO (OODOOO
oo0o0O0)Yoooooooooooo0o0o0o0o0oo0o0ooooo0000 fuwre 100000000
Ostring000000000Q0flags00000000000 dont_inherit0O0DO0O0O0O0O0O0O (OO0
00)000000000000 flagsODOOO00O0 futwre 0000000 dont_inherit D000 O00O0O
OOO0OD00O flagsOODOODOOOOOOOOOOOOOOCOOOD fuwre 00000000000

fuwre 00000000000 OCCOOO0O0O0O0O00O0O0OODOODOODODOOCOODOOOOOOOO
goobbboooobobboooobbbib_ future. 000000 _FeatureOOOOOO
U000 compiler_flagUOUOOUOOOOOO

00000000000 000000000D00000 syntaxError 00000000000 Null
ByteOOOOODOTypeError 0O0O0OO0DODO

gbd. 0bobooboobuobOobo rsingle’ U 'eval’ O0O00O0O0OO0OOO0OOOOODOO
gbobooooboobOobobobooob0ob0obob0ooDUD codegbgbobonoOoDO
goboobbooboobooobobd

00000 23000:flagsO dont_inherit 000000000 0000000O026000:ASTOO
0000000000000 000000000000 27000: Windowsd MacOODOOOOO
OO0000000000CC0OO00 'exec’ O0OO0OOO0O0O0OO0DOOOOOOO0OO optimizeO OO0
ocooooooo
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complex ( [real[, imag] ] )
O real+imag*j0 0 0000000000000 O0O0O0OOODOOOOOOUOOOODOOUOOO
gooooogoobbobobboobooodoodogobbobbbbbbobbobo0o0oUoUo g
000U0ooO0000o0o0o0U0ooO0o0o0Uoo0o0U0ooO0o0DooOo0oUoDOoDO (@oooon)
ooboooboboooboobDbOoob imeg00000O0DO0ODLOOODOODODODODOO int() O
long () OO0 float() 0000000000000 O0O0O0DDOOOODODOODOOOODODDDOO
gob ojobooon

000000000 000 int, float, long, complex 000000000

delattr (object, name)
setattr () OODOODOOOOCOOODOOOOOOOOCOOCOOOODOODOOOOOOODO
000ood0dooo0o0oDOo0o0ooogdooo00oooO00oooooooooooDoooDoooo
0000o000oo0o0bo0o0oooobDOoOdn delattr(x, ’foobar’) O del x.foobar [
ooooo

dict([arg])
gobooboobbooboobbooboobbob ergOobbOoO0bO0OLOOODOO
o000 0000 oobooooooa

OoooooooDboObooooooooDoDbDO 1ist Oset O tupleJOOOOOOOOOO
collectionsOOOOOOO

dir ([object ]|
0000000000000000000000000000000000000000000000
000000000000000000000000000

ooooooobono _dir. (O0OOO0OO0OO0O0OO0O00O0O0ODOO0O0COO0ODOOOC0OO00O0O000
oooobooooobooobo dir() ODOOOODOOOODOOOOCODOOOOOOOOCOOOOO0
__getattr__ () 0 __getattribute_ () D0D0OO00O0O0O0O0OOD0O0DOODODOOOOOO

gobbooob _dir. ()OO OOO0D0OOO0b0OO0O0DOO0O00D0__diet__ 00D0OOO0OD0DOOO
ggoobooooboboooobobooobboooobbboooobbboooobbboooobobo
obobobooooooooobobobobobboboboOonog __getattr. () ODOOODOODO
gobooboogn

oooobo dir() ODOO0OCODOOOOOOOCOODOOOOODOOOOOOOOOODOOOOOn
oooboooooboboooobooooobooooobooboooboooooog

J00000C000O0000O0O00OOOO0ODOOO00OOOODbOO0OODbOOOOOObOOODn

J00000000DOO00OO00O00O00bOO000OO00DbOOObOOObOOODOOOOO00O0O0
cooboooobobooobooooooooooboooooOooonn

J00000C000DOO0000OO000DOOO00OO00bOOOOOOOOO0OOOOObOOOOn
oooooooboooooon

coobooooobooobooooooOoooOoboOooboOooo
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>>> import struct

>>> dir () # doctest: +SKIP

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

>>> dir (struct) # doctest: +NORMALIZE WHITESPACE

["Struct’, ’'_ _builtins_ ', ’'__doc_ ', ’'_ file ', '__name_ ',

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

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

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

oob0: dir() O0OO0OO0OOCOOOOOCOOCODOOOOOOOCOOOOOOOOOCOOOO0O0O0
oooooooobooboooobooooooooobooboooooooobooooooooooDoobooooboOoooo
oooooooobooobooooooooooooooooooooooooooboOooboOooon
ooooooooboocoooao

divmod (a, b)

200 @00000)00000000O0O0O00O0O00000000000000000000000
Oo000oo0o0oooo00oooOo020000000000000000000000000DBDOO
oooo0ood (a // b, a $ b)yJ0OOODOOOOODODOOOO0O0O0O0O (g, a % b) 0000
qO000 math.floor(a / b) 0000000000 1000000000000000000 g
* b +a%$blal0000000000a % 00000000000 O0OOOODPO0O0O0OO
0 <= abs(a % b) < abs(b) 00000000 OO23000:0000000 divmod() O
coooocoooood

enumerate (sequence[, start=0] )

OO000000000D000D sequence 00000 OOOOOOODOODOOODOOODOOOOOO
0000000000000 000O0D0D0On enumerate () DO00ODO0O0ODO0ODO next () OOO
OO00@UooOo0oo0)Do00ooOoooog iterable0 000000000 OOOODOOOOOO
00ob00o0ob0o0obOgbOdb0Oenunerate () OOOO0OOODOOOOOO: (0, seql01), (1,
seqlll), (2, seql2]),..00000000000 :

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

Spring

Summer

Fall

Winter

w N PO .

00000 23000.0000026000:star000000000O0OO

eval (expression[, globals[, locals] ])
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000000000000 globals O locals 0000 00Oglobals 0000000000 ODODODODOO
000000 lcals 0000000000000 00O00O0O0O0 24000:000 localsO0O0O0OO
0000000000 0.00 expressiond Python D OO0 (0O 0D0DO0O0ODOODOOODOOOO)O
0000000000000000000000 globals 000 locals000000000O0OOO
000000000000 000000 globalDODODOODOOOO ‘_builtins_ >00000000O0O
expression 0 00 0000000000000 0O0 globals 00000000 D0OOODODOO expression
goobbood__bpbuiltin._ O000O0O0OO0OO0OOOOOOOODOOOOOOOOOOOLOOOOOOO
000000000 locals 00 000000000000 0O000O globalsOOOODOOODDOOO
000000000000000 eval () 0000000 OO0OO0OO0ODOOOOOOOOOOOOOOO
doooooooooooo

coooocoooo :

>>> x =1
>>> print eval ('x+1’")
2

00000 (compile() OODOOOODOOO)OOODOOOODOOOODOOOOOOOODOOO
ooboooooobooooboooooooOooboooboooOooooOooOoooOoOoOoooOoboOoobooOoOoonoon
O0OD000O modeD "exec! DO0DOODODOODOO0OOOODODOO eval () DOODODODO NoneO OO
ooo

O00: 00000000 execOOOOOOOODOOOOOOOODOODOOODOODOOOO
execfile() OOOOOODODOOOODODODO globals() OODO locals() OOODODOOOO
00000000000 00000000000 eval () 0 execfile() OOOOOOOOOOO

obOobO0oo0oobOobOOobOOobocOoOobOobOO0O0b0O0OOast.1iteral_eval () OOOOOOO
ooo

execfile (ﬁlename[, globals[, locals]])
ool execOOOOOoOooobooboboobobooboboobobboobooboo
import 000000000 OOOOO0O0O0O0O0OO0O0 —O000O0O0O0O0O0O0OOOOODOODOO
oooooooooooooooo *

Oo0o0oo0oooo0ooo 200000000000 fileODODODDODOO (UODODOOOODO)
Python OO OD0OOO0O0O00O00O0OOQO globals 000 locals 00000000 O0O0COODOO
0000000000000 00000 lcals 000000000000 0O0D00O0O0ODOO2400
O0:000lcals000000000000C0O00O0O. locals00000000O00O0O0O0O0OOOOO
globals 0000000000000 00000D000D0ODDOOO execfiles() DOD0OOODOOO
ooobO0oO000O0o0o0b000000 Nnonedd OO

O0O0O: O00OO localsDO0OD0ODOO0OO locals() D0OOO0OO0ODO:000 localsDOOOO
OO00000000000O0Oexecfile() 000000000000O00O00O localsDO0O0O0O0O000

* 0000000000000 0000000000000000000000000

11



Python OO OOOO0O,0000 2.7jal

0000000000 loacals 0000000000 DO0execfile() 000O0O0O0O000O0OODODOO
ooboooooooooboocoobooboooboooo

file (ﬁlename[, mode[, bufsize] ] )

fileOQOoOOODODOOOOOOODODOOOOOOOOOO0 OoDOODODDODOOOOO00oOoDODODO
Ubo0b0oo0odDb open() DODODOOOOODOODO

gogobbbooobbboooobbbboooobbbbg cpen()y bbOOOOO0ODDOOOO
00 file00OOO0O0OD0OOOO0ODOOODO (ODODOO isinstance(f, file) OOODOOO)OIOO
oo0o22000.

filter (function, iterable)

iterable 0000 function0 00000000000 O0OOCOOOOOOOOO idterable010000O0O
O000000000oooooooooooooon iterable000000000OO0OOOOO0OO
ocooooooooOoOoOoOOOOO0ODODO0O0D0O00D0ADO functiond None0OOOOOOOOOOO
OO0OD00000 dterable0000000000000O00O0O

function 0 None OO ODOO0OO filter (function, iterable) O [item for item in
iterable if function(item)] O00O0O0O0Ofunctiond NoneUOOO [item for item in
iterable if item] OOOOOO

O0000000000000 itertools.ifilter () O itertools.ifilterfalse() OO
O000000000000000 functionO false 0000000000000 OODOOO0ODOO

float ([x])

cooooooooooboooooOoOoOooOoocOoOooOoO0oOobOoOooooOOoOoOoOboOoOoDboOoOonoon
oooooooooooboooooooooobooooDooooooooooboOooooboooDboOoOono
000000000000 [+-man0 [+-inf 0000000000000 O0OCOOOOOOOCOOO
oooooOoooooo0o0ooooooooooooooooooooo000 (PythonOOOOOOO
O0)00oooooooooooooooooooo.0o000000

OO0O0: ODOOOOOOOOCODOOOCODODODODODOOONaNDODODO Infinity 000000000
OO0OO00 floatODOD0ODODO nan 0O infOO000 -inff 0000000 NaNOOOOOOOOOOOOOO
goboobobobbooboobb +0b00bb00Dnan00 00 -0DO0O00O0O0ODOO

0000000000000 000 int, float, long, complex DO DO OODOO

format (value[,format_spec])

value O format_ spec 000000 “0000000”00000000Oformat_spec 1000 value
gobobooooobboooooobboooooobb oo oooooobooo ooo
0000000 (Format Specification Mini-Language) O

00O0: format (value, format_spec) OO0 value._ format__ (format_spec) OO
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oooooooo

ooooo26000.

frozenset ( [itemble] )
frozenset 000000000000 DOOOOODO dterable 0000 0000O0O0O0O frozenset 00
00000 set0 0000 —set, frozenset 0000000

gboooobobboobobobobobO0n dict, 1ist, 000 ,tupledDO collections U
oo0oDooO00oooOoOoboooono24000.

getattr (object, name[, default])
00000 objet DOODODO0OO00O name D000 0000000000 ODOOOOOOOODOOO
gjgooooooboboboobbbbddooooooobbbbbd getattr(x, 'foobar’)
0 x.foobar 0000000 0DO0O0O0OO0O0O0O0O0DO0ODODO0OO0 defavr OO OOOOODODODODOO
oo obobbb AttributeError oo

globals ()
o0oo0oo0oOodoOOooDOdDOOobOO0bOOoO0ooOU0oOoU0obOU0oOU0OooOU0ooOU0oOUOoUoOODODOoDoOoO
(opbooOoooobo0ooOoooO0oOoooDOoOoOoOobDOoOoooDOoOoOooOoObOOoOOoDOOoOooDo
oooooooo)o

hasattr (object, name)
obobooooboobobobobooooboboboboooooDobUoboboboO Trueod
00000 FalseDOODOOO (DDOOODO getattr (object, name) 00000 0ODOOOOOO
oo0ooOoOo0oDooOoOopooobooooo)o

hash (object)
0000000000000 (@MO0O0O0OO0)D0D0O0O00O000000000D0OD0DO0O0O0OOOOOOO0
ddddoooooooooboobbobbobbobobodddoooooooooooDoboobooo
o000 l10000000000000000)0

help([object])
O0o0000o0o0oo0o0oOo0(@UOoooU0o0ooUoO0ooDOoUoOoO)Yooooouoo
goobbooobooboooobobooboooobbooobobbooobobbooobobbooooobobo
O0o000o0o0o0oo0o0oo0oO0oO0o0o0o0ooo0o0ooOo0oO0oDOoUoOOoDOoUoDO
0000ooO0o000o0oo0o0U0ooO0o0oU0UooO0O00DOoO0O0DUDOoO0OUOUDOOOUOoOOO
gobodbobooboobboobobooboo

000000 sited00000OCO0ODOO0ODOOOODOOODOOOOODOOOO22000.

hex (x)
(0DoO0ooOobD)yDOD le000ODOOOUODOUODOOOD PythonOOODOOODOODOODOOO
ooo

13



Python OO OOOO0O,0000 2.7jal

O000: O00O0000 1600000000000000O0float.hex() 00O0O00OO0DOOO
ooo

oooobo 24000:000000000000000O0O0O0O0O0OAO.

id (object)
0000000 “000”’000000Uooo000(@UUooO)0Do00D0DUDoOoOOoOoOooooO
00o00odooooDdooooO0ooo0bOOo0booo0oDooooDOoboooooo 2000000
00000 id() D0oDoOooOoooooo

input ([prompt])
eval (raw_input (prompt)) DOOOO0O

OCO: D000D0o0O0O0O00C000O00000oooooo!'oooooooooooo Python
ooo0obO00obO0o0ob00;,0b00b00b00Db00DbO syntaxError O0OO00OO0OO
0000000oo00oo00ooO00oooO00ooo0ooo0ooOoUooDoOo@UoDoOoOoODOo
ooo0oOoO00ooOOoO0O0oDbOoO0oOooOoOoOoOoOooOO0oOoDoOoOobooOoOooDoon)

readline0000000O0C0O0O0O00D00O input() OO0O0OO0OOOOO0ODOOOOOOCOOO
oooo

oobooOooobOoo0obOooobo0oononD raw_input () OOOO0OO0OOOODOOOODOOCO

int([x[, base]])

0000000000000 0ooU0oOdoOooDoUooOoDoOoPythonOOOOOOOODOOO
goobooboooobobooboooboboobuoobboobodbboobooboobbooboo
000000000 base0 0000000 (QUODOOOO1000)000000 [2,36]00000
0000000000 0000 base0O0O0DOODOODOO0ODODOOOODODOODODOODOOO,;O000O
O000D0000000 (numbers 000000 )0base 0 D000 D0O0 x0000O00000OO
TypeError 00000000 DOOO0DOOOODODOODOOOODODODOODLOODLODOODO
oo0ooO0o0oo0oU0oo0o0ooo0ooo0@ooo0)0DoooUoooooOoOooooo
o0o00ooo0o00ooO0o00oo0o0oooO0o0O0oOO0o0ooOO0O0ooODOO0O0D obOoOoOoOD

000000000 000 int, float, long, complex 1000000

isinstance (object, classinfo)

00 object 000 classinfo0 00000000000 (OO0O0OO0OOO)00O0OO0OOOUOOOO
0000000000000 00 cassinfo0 0000000 @OOOO0O0OOOOO)0O00OUOobjectO
0oo0ooOoObOo0o0o00o0oooDbOo0o0ooo(@bobooooooo)booooOooooboOoooao
00 object 000 0000000000000 O0O0O0OOODOOODOOOOOOOOOOOOOOOO
OO0Oclassinfo0 0000000000000 0OO0OOOOO0OODO0ODOOOOODOOODOOOOO
00000000000 00000o0o0o0o0000 (@Wooo0o0ooooOooooooOoO)ooooOOo
O00DOcassinfo000000000O0DOOO0OOOOOODODOOOOOOOOODODDOOODOOOO
O00000000000000000 TypeError 0000000000000 22000:0000
O000000O00ooooooooooooo
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issubclass (class, classinfo)
class O classinfo0 (000000000)000000000O0O0O0O0O0OOOOOOOOOOOOO
0000000000000 cassinfo0 000000000000 0O0O0O0O0OOOOOOOOOOO
classinfo000000000000000O0O0OO0OOODOOOOOOOO TypeError0000O000O0
0oooo23000:0000000000000000D000DO0ODOOd.

iter(o[, sentinel])

iterator (00 O0D0O0)0000ODODOODOOOO200000000000000000000000
000000000 200000000000o00000000 (__iter_ _()OOOO)oOOO
000000000 @O0 o000000__getitem_ () 0OO0OO0)ODODOODOOOODOODOO
0000000000000 000000000000000000000000000 TypeError
00000000200000 sentinel 0000000000 o00O0O0O0OO0OOOOOOOOOOO
J0ooooooobobbobobboddddodddtnext () OOO0DD oD 0000 ooOoOO
00000000 sentinel0000000 stoplteration000000000O0O0O0OOOOOO
godddoooooooo

Ooo0o0oo0oooOo0oO0oO00oO0ooob0boO0o0000 iter() 00 2000000000000000O
gboooo "step"0OOUOOODOODOOOOOOOOOO:

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

process_line (line)

coooo22000.

len (s)
do0ooddoOodoD (@ooOo)oboooOoOdooDOOdO0oOoOooD @WooOooooooogoooo)yoao
oooog@oyooa

list ( [iterable] )
iterable 0000000000000 00D0O00OO00O0000O00OOSequence0000000DO0O
0000000000000 000000000DDoOO0O00O00nO sequence00O00OOODOOO
O0iterable([:] 0000000O0O0O0O0O0O0O0O0OO0OO0O0OO 1ist("abe’)y O [a", "o,
fc’1000 1ist((1, 2, 3))0O [1, 2, 3]0000000DOOOUODOOOOOODOOO
gooddo [joooooo

list 0000000000000 000 OD000D000 — str, unicode, list, tuple, bytearray, buffer,
xrange 10 0000000000000 0O0O0O0O0O0OOOOOODO dict,set, 000 tupledOO
00 collectionsO0O0O0O00OO0OOO

locals ()
0000000000000 D00000000000000000000000D0O 1ocals() OO0
Jddddooooooooooooboboobooboooboooo0ooooao

oob: ooooooooboodooooooOoOosb0bboobobo0obobo0ooOoo0obOOooboboOobooboOoon
oooooooooooboooo
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1ong([x[,base]])
0000000000000 0D0O0O0D0DO00oO00oooooO pythonDOOOOOOOODOOO
o0o00ooo0ooooo0ooooo0oooo0o0oooOo0o0oooo0o0oooO0o0oooOoobDoO
00000000 base0 00O int () DOOOOOOOQOOOOxDODOOOODOOOUODOODODOO
0o000ooO0o00ooo0o00oo0o0ooo00oooOo00oooOo00ooooO0o0oooo0oooO
ooooooOO0OO0oO0O0O0O00O0O0OoOooooOoO0oOO(@EooDoOOD)yDooooooooooOooOOoOo
goboodb onuonobogn

0000000000 000 int float, long, complex0 000000

map (function, iterable, ...)

function O iterable 0 D00 0000000000000 000O0OOOO0O0OO0O0OOOO iterable O
00000000 funcion0 O 000000000000 0OOOOOOO0OOOOOOODODOOO
00000000 00ooO000; 0000000000000 0OU00D0OD0OD0OD NoneODOOoOooOOOO
function0 None 00O 0OD0OUO0OO0O0ODO0OOOOOOO;00000000DO0O0ODOO0ODOOOOO
OOmep () 00000000 O0OO0OOOOCOOOCOOOOOOO0OOOOOOOUOOOOOULOO (OO
0000000000 GsteOD0OOD0OOD0OOD0OO0O0O0O0O0O0O0O0O0O0O0O000O;, 0000000000
oooo

max (iterable[, args...][key] )
000 dterable 00 0000000000000 (COODOOODOOOOOOO)00O0OOO0DOOODOO
0000000 10000000000 0o0ooo0ooooUoooooo

OO0O0OU0OO0O0O keyDOODOO list.sort() OOO0OODOODOOOOOO 1O0OOUODOUODOO
OO0Q00OD0DDOD0OO0O keyOOhOODODOOOODODODODODOODOODDODOOOO (DOOO
max (a,b,c,key=func)) 000000 25000: 000000 keyODOODOODOOODODO.

memoryview (obj)
000000000000 00U00o0 “c00000”0000D0D00D0O00O0ODOOO0ODO ODOoo
o000 oooooooooo

min (iterable[, args...][key] )
OO0 iterable 0000 00000000000 (@MO0O0000O0OCO0DOO)0DOOOO0ODOOOO
0000000 1000000L000oo0oo0b00ooobo oo ooooooo

OO0O0OO00O0 keyODOODOO list.sort() OO0O0O0DOOO0OO0OO0O 100000000
OO0O0O0D00O0O0 key OODODDODDODODDOODOODODODODODDODDODODODDO (DDODOO
min(a,b,c,key=func)) 000000 25000:000000 keyOOODOOODOOODO.

next (iterator[, default])
iterator 000 next () 0000000000000 00000000O defaulr 000000000
oo oooobobbobobbbobboboO00n stoplterationDODOOOO
ooooooo2e6000.

object ()
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ooodboooboooobobooboooooodoboOoboooodgnbbdobject () DOOO0OO
oooooooobooooobooooooooOoobooOobooOooOoOoooOoOoOoOoobOOoOobOooOboOooboOoOooon
goooQoQooo 22000.0000023000: 0000000000000 O0O0O0O0O0O0O0O0O
coooooooooobooobobocOooono

oct (x)
(DO00U00O0oO)ooo 8UUUODODDDOODOOUUUUO PythonODOOODOOOOOODOODOODO
ddooooo24000:000000000000000000000A0.

open (ﬁlename[, mode[, bufsize]])
oo g iU fileppoobobbbobbobobbboOoO
000000000000 IcError 000000000 OODOOOODOOO fileODOOOODODOO
gobodbDbopen() DOOO0DOODOOOODOO

000200000 stdiod fopen() DOOO0O0O: filehname DO ODOO0OO0OOO0OO0OO0ODO mode
goboobbooboobboobooboboo

00000000 mde 000000000 'y O000O0 (MOOOODOOOOODOOOOODODOO
000)0O 'w O0O00O000O07ar OO0 (ODOOCOO0 UnixOOOOOOO OO OOODOODOOO
0000000000000 0000000000000000) Omede 000000000000
O/rr 000000000COCO00000O0O0OCCOO0000O0O0O0C0DO "\n'OO0OC0DO0OOOO
oobooooooooodooooobooboooboooboooooobooooboOooo0ooooooan
mode 000 b’ O0O0O0O0O0O0DOCOOO0O@EOOOOOOOOOODOOOOOOODOOOOO
0000000000 o0oooooooo00ooooooo0ooooDo0)00 medeO DO OO
coobOoooboooobooooboooo

D00000 bufsize00000000000000DO0O0DOOOOOOOOOOOODO:00000O
goooooloooooooooo0ooooooobooooobooo (booo)yoogopbobooo
OO0O0O0O00000000000 ufsizeOODODOODOODOOOOOOOOCCOOODODOOO0O00®y O
googooobooobogoobooooobooboboobboooboboobboboboobuooDbOoo
oo0oDO000O0ooooooooog

rr+/,'w+,000 'a+’ 000000000000 DOOOO (‘w+ 000000000OOOOOO
00000000 O0000000)00000000000000000000000000000
000000000000000 b’ 000000000 (MO00000000O b’ 00000
00)0

000 fopen() 0000 mede 00O O0O0O0 Uy OO00'xryuy 00000000 OOO Python
cooooooooooooO0ooo(@oooboooono)oooooOooooOoooboOoooooOoo
OO000D0000000 UnxOOOOOOOOO '\n’" OMacintoshOOOOOOOOO "\r” O
Windows 000000000 \r\n’ 0000000000000 0OO0OO0O0O0O0O0O0OODOOOOO
00000 PythonOOODOOOOO "\n” JO0D0ODOO PythonOOOOOOOOOOODOODOOO

2 00000 setvbuf () 0000000000000 000000000000O00O000000000000000000
0000000000000 setvbuf() 0000000000 D0O0O0OO0O0DOVOOODOOOOOOOOOOOOOOOO
goooooooooooobOOoOoO0oOoO0O0OO0OO0oO0oO0oO0oOo0ooooooooooooOobooOooObOoOO
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0000000 moede ' v’ 000000000000 O0O00O00O0DOO0OO0O0ODOO0OO0OOOOODOOO
0000 newlinesOOOOOOOOOOO0OOCOOOODO None(@OOODOOOODOOOODO)O
"\n’,’\x’,’\r\n’,000000000C000DOCOO0OOOOODOOOODOOO

'y 000000000000 'r’,’w’,’a’ 000000000000000 PythonOOODOODO
ooo

Python OO0 fileinput, os,os.path,tempfile, shutil 0000000 0OO0OOOODOOO
000d0o0o0o0o0o0o0oo0ooooDbD 25000:0000000000000000O0DO0O0DO0DODODODO.

ord (c)

00 10000000000000000000 unicode00000O000O0O UnicodeDOOOOOO
go00o0oO0oo8UUUU000UU000OOODODODODDODOODOO0OO0OO0Oooxd("ar)y OO0 970
000 ord(u’\u2020’) 0 82240 000000000 800000DO0OOODO chr()OOOO
OO0 unicode 0000000000 unichr() 00000000 unicode O Python O UCS2 Unicode
0000000000 0oooooooooooooog [o.6s53s5]000000oooooooonoa
0000000000000 0000000 20000 TypeError 0000000000 0OOOO

pow (x,y[, z])

xO0yOUOoOoOOO;zOOOOOxOyOUOODO O0D0O0O0OD0OOODO (pow(x, v)% zODOO
OO00000000)ODOOOOO0pow(x, v) OOOOODODOOODODOOOOODO x+xxy0000O0OO

oooooo0o0oobOOo0o0oooOoO0o0oO0oooOo0oO0ob020000000000000C000DO0OO
0oooo00oooooooOoooO0oOooooooOoooooO0ooooooooooOoooooooon O
oooo)ooooooooooooo;o0o0o0000000000O0O00OOOOOODOOOOOOO
O0O000000CO00000D00 10x+20 1000000000 10+x-20 0.01 000000 (O
00000000 Python2200000000000 Python21 000000000000 COOO
cooooooooooooooOoDOOD)OOO0O0O0O0OOOODOOODOOOOOOOOOOOO0O0 ¢
OoooodOdx0O0O0yOoOooooooOOOOOOO0OyODODOOODOOOOOOOOO@OOOO
Python22 000000000 Python2.1 00000 3000000000000 pow() ODOOOO
goooooooooooooooooooooooooooooooono)o

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

object (OOOOO)0 sep 00000000 O0O0OODO file00000000 end000000 sep,
end 000 file 0000000000000 000000000O0O0O0OOOOOOO

gboboboobobob stxr() 0bOOO0O0O0O0O0C0OO0O0OC0O0O0O0O0OO sepOO0bOObOOoDOO
0000000000000 0 end0 0000000 sep0 end000000000O00OOOOOOO
OOOO0;00000C0CCO0O00000O0NoneOOOOOOOCOOCODCODODO objectd OO
OO0OO000Q0 print() DO00OO0O0 end0 00000000

fileODOOO write(string) OOOOOOCOOCOOCOOCCOOCOOCOOOOOOODOOODOOODOO
None UODOODOODOODOsys.stdout DOOODOODO

gdb: 00000 print 000000 print 000000000 DODOOOO0ODODOOODODOOO
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000000000000 0000000D0 print () 0000000000000 futwreO0OO00O0O
ooooooooocoobooooobooon:

from _ future  import print_function

oo000oo26000.

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

new-style class (OO0 000000D0) (cbject 0O0O0O0O0O0OOODO)0O0O0OODOODOODODOOOOO
ooo

feet 00000000000 ODOODOOOOO fset 00000000 0O0O0O0O0ODOOODODOOO fdel
gboboooobouobobobobobo xoobobobobobooooo:

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.")

OO0 cO0COODOO0O0ODOOOOc.x0Ogetterd00000c.x = valueO setterd0del c.x
Odeleter0 0000000

docO0DO0ODODODODODODODODODODODODOODOODOOOOOOOOOOOOOOO
00000000 fgeeOOOODODOOOODO0D (OOOO0)ODODOODODDOODOOODOODOOOO
0000000 property () O decorator (DO0O0D0OO0)000O0O0O0ODOOOOOOOOODOOOOO:

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

@property
def voltage (self):
"""Get the current voltage."""

return self._voltage

00000000 voltage() JO00OD0O0ODOO0OOOOOO “getter” JOOOOO

O0O000000D0000 getter,setter, 000 deleter00000000O0O0OCODOOO
goobooboooboboobooobbooboobboobooboobboboboobboobOoo
gbobobooooboobooobooboboboboboboooooooo:
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class C(object):
def _ init__ (self):

self._x = None

@property
def x(self):
"""Ilm the IXI property‘ mmwiumn

return self._x

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

self._x = value

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

ocoooooooOoooOoOoooOooOoOooOoOoO0oOoOoOOOOO0O0O0oOOOOO(@OOb0OO0O0 xo0)o
ooobooooooooooon

000000000 b0o0bOo0obU0oU0obOo0bOd fget, fset, 000 fdelOODOOOOODOOO
000 22000.0000025000:doc00000000ODOO fgeseODODDOODODODOO
0000000 26000: getter,setter J00 deleter 0000000 ODOOO

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

ooo00o0obOO0O000oDO00O0O0ObDO00O0O0bO0O00n forOOOobOODOODObOODOOO
ooooobobobobobobboono step0 000000 ooooooo 1000000 starrdd
oo0o00oO0ooo0obO0obDO000 oOOODOOOOOO0ODODOOOOOODOO [start, start +
step, start + 2 * step, ...]1000000step000000O00O0OO0O0O0O0OO stopO 00
000 start + 1 » step 000000000 step00000000O0O0ODODOO stop0 00
000 start + 1 » step0000D0O00OD0OOOstep000000DOOODOOOO(M@MOOOOO
ValueError 0000000 OOOOOODOOODO:

>>> range (10)

(0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> range (1, 11)

(1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

>>> range (0, 30, 5)

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

>>> range (0, 10, 3)

[0, 3, 6, 9]

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

(o, -1, -2, -3, -4, -5, -6, -7, -8, -9]

>>> range (0)

>>> range(l, 0)

raw_input ( [prompt] )
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Ubprompr 00000000 OO0O0COODOOOCOO0DOOO0OO0OOOO0OOOOO0DOOOOCO
oo0o100000000000000O0@OOOOO0OO0O0)00000 EOFOOOOO0OO0O0OO
EOFError 00 00O0D00OO0O0DODOOOODDOOO:

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

"Monty Python’s Flying Circus"

readline0000000O0COO0O00O0O0O input() OO0O0OOOOOO0OODOOOOOOCOOO
oooo

reduce (function, iterable[, initializer] )
iterable 000000 0O0Oiterable 10 0000000000000 20000000 function OO
000000 b0O0o0o0ooodogoon reduce (labmda x, y:  x+y, [1, 2, 3, 4, 5]1) 0
((((1+2)+3)+4)+5) UD0O0D0OOODDO xODDOOO0DOO0D0OOD0O0O0 yO iterableODO0OO
000000000000000000 idnitializer 0000000000000 iterable000000
OO0O0OO0O0OO iterable 00000000000 OOODOODO initializer 000000 O0OOO iterable
oo obobobobobbooboobooood

reload (module)
00000000000 module 00O 0000000000000 DOODOODOOOOOCOOOODOO
gdoooOoO0oOoO0OoQoOoUOO0O0O0O0C0U00U0U00UO0UULOUUOUUOUOUUOODUOOUOOOUOOO™
0000000000 0ooooooood pythonOOOOOOOOODOOODOODODOOODOOO
OO00O0O0O0O0O0O0O00O000O000 (modulebODODO0DO)OODODODODODODOOOOOOO

reload (module) UOO0OO0OOO0OOOOOODOODOODOO:

Python 00 00O0COO0O0O0O0O0O0O0O0O0O0O0OOODOOOOCOOOOOO0O0O0O0O0OO0OOO
oooboooooooooobooboooooooooooooboOoobbooooobOooooDObOooDo
cooo00odoDb init0dob0OO0C000OC0cO0O0obooooooooo

Python 000000000 O0ODOO00OODODODOOOODOOOOOOODOOOOOODOO
gbooooooooboboboooo

0000000000000 0D0000D0D0O0(@MODUDOD0000OoOoDooo)oooon
ooooooon

1000000000 ((@MUIO000000oooooo)0ogooooooooooooooon
coooboooooooOooooOoOooOooOoOoOOoOoOobOOoOoOoOoOOoOObObO0ObObOOoOOooOon

gobooobobooboono:

gbgoobdobooobobboboboobuoboboobobboboboobuobbdl import d
ooooooooooobOoOoooooOoooooOo@obooooooooo)yooooooboooo
O sys.modules 0000000000000 O0C0ODOO0O0COO0O0O0COO0ODO reload() OO
0000 import (OODOOO0ODOOOOODOOODOOOODOOODOOOODOODOOOO)DOOO
obobooooogoog
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ooooooooooboooboOooboOoOo0 @oooooooooooboooboooDoOo)ooooooo
goooboooobooboboobooobooboboobobgbpboooboobobDoobDbOoDbOoo
goobodobbooboboobooboboobuoobboobodbbooboobbobboobOoo
gbobooooooooobooboboboooobooboobDobobobobobooboobOoDbo
gogoooooobobboooooooooobobobbbtb —00U0U0 tryoobbbbooooo g
gbobooooooobooooboboboboboooooooboooon:

try:

cache

except NameError:

cache = {}

gogooooooooboobooboobbbbobooodooooooLo Db bbb Uo o
gbobobobobobobobobobobobod sys,__main. 000 __puiltin_ O
gooodooOd0oo0o0oo0o0ooU0DoUODOO 1ODo0oOoU0OooOU0ooOobOoOoogoooo
gbobooooboboboboboooooobobobon

gboboooob from... import ... 00000000 O0DOOOOOOOOODOOOOCOOODOO
gboboboobobo0obOobO reloed() DO0OOOOOODODODODOOODOODOODO
oobobooobooooooobooboobob —ObOobOob0O0ob00ob0b00b00ob0O fromOoDbDO
O0000000oooooo0oO0d from0OO0O0000 import 0000000 (module.*name*) O
oboobooon

goboooboboobobuoobooobobooboobboobooboobDbooboobbooboo
gooooooobooboboooobooboboo0o0b00 —0OOobObobobobooboboobo
goboobobooboobooobobooboo

repr (object)
00o0ooDoooDoooDooDooooooDooooooDoooooDoooDooDoOo (@ooooo)ad
0o00o0o0o0o0oUopoooUooooUooooU0O0oooUOoooUO0oooUOooOOoOUOoOOoUOoDOO
U000Oeval () DOOODODDOOODOOOODODOOOOODOODOOODODDODOOOOOODOOOO
oooooooooooooooUooUooooooooo0oooooDoooDo0o (oooooog
000D0O00O0OU00O0OO00OO00O0OO0)00DO0o0DO0O00g _repr__ ()OOODOOOOOOO
ddddoooooooooooooobobobobobobbooododooooooood

reversed (seq)
O000O0DO0O0OD0O0O0O0DO0 (everseiterator) 00000 Osegd __reversed_ () OOO0O
ooo0oo0o0ooOoO0O0oOoOoOOOOoO00ODOOo0Ob0O0OO0 (_len. ()ODOOODOOOOoOOOO
000000000 __getitem_ () 0000)000000O00O0OO0OOODOOOODOOOOOO
24000.0000026000:00000 __reversed__ () D0O0OO0OO0OOOCOUOODOOOO
ooo

round(x[,n])
x0ooodobonOO0DOO0ODOODOOOODOODOOOOOOO pPODODODODODODODODDODOO
00oooo0oooooooooooU0UU0UU 000000 nO00ODODODODODOOCOCODOOOOO
0000000000000 0DOoO0U0DO000DODODO0(@OUUOO00OO0n round(0.5 01.000
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00 round(-0.5) 0 -1.000000)O

gdod: OO0oO0obODbDbO0o0d0d0 round() DODOOOOOODODOOOODDD: DDDODO
round(2.675, 2) 000000 2.680000 2.670000000000000O000O0DOO
O:000000000C0000000COO00000O00O0000D000O00000 tut-fp-issues O
oboboooooon

set([iterable])
00000000000 oooooooooooDoo iterable 0000000000 OOOOOOO
O00Oset00D00000O sertD 0000 —set, frozenset 000000000

oddooooououououobobobboDbDbDD dict, 1ist, 000 tuple DO DODOOOOO
collectionsO0000000000000000O00O024000.

setattr (object, name, value)
getattr () J00OO0OO0OOOOO0OOOOOODODDOOOODLDOOOOLOOOUOODLDDbDOODbDDbDOO
ooo0ooo0ooooOooooUoooooUooooUoooUoooUooooUoooUoood
0000000000000 0U0oOU00oOU00oOoU0DDOoOD0oOUO0OUDO0DDODOoOOUOOooOOg
setattr(x, ’'foobar’, 123) 0 x.foobar = 123000000

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

range (start, stop, step) OODODOODOOOODOOOOOOOOOOOO (sliceyOQOooOd
OO0000O0ODOrange(start) O0DO0O0DOCOO0OOOOOCOOOQC start000 step0D0O00O0O
None JOODOOODODOUODOOODOOODODOOODO start,stop000 stepO00000O00O
ooooooooOooOOo ooooobL)yooooopbooobOooooooooobooooooo
O000000;0000000000000 NumericalPythonOOOODODOOOOOOODOOOOO
oooooooooooooOoooooOooooOoOooOo0oooooOooDOoOOoooboOooDboOoOooo
OO00O0O0oOb0O000: a[start:stop:step] O a[start:stop, 1] 00000000000
000000000 itertools.islice () OOOOOOO

sorted(iterable[, cmp[, key[, reverse]]])
iterable 10 0000000000000 O00DOO0OODOOOOOOOO0O

0000000 emp,key, 000 reverse 0000 list.sort() OOOOODOOOOO (OOOO
000000 ooooooooon)

cmp 0 20000 (terable 00 0)0 00000000 0ODOOOOOO0OOOODOOOODOOUODODO?2
0000000 bOO0000ODOO00D0DOO000ODOO000O0DO0O00ODbO0O0D0DbO0O0O000 cmp=lambda
x,y: cmp(x.lower (), y.lower()) OOOOODOOO NoneOOO

keyD 1000000000000 00O00O0COOOO0O0O0DOOOOOOODOODOOOOOOOOOO
OOO0OD0O00ODO key=str.lowerOOOOOOOO NoneOO (OOOOOOOOOO)O

reverse 1000000 TruedOOOODOOOOOOOOOOODOOOOOODOOOOOOOOOO
ooooooooon
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O0000 keyOOO reverse 00000000000 emp 000000 O0D0O0OOOOOOODOO
OO0 keyODODO reverse0000000CODODOOODODOOODODOO empO00O0OOOOOOOO
0000000000000 0000000000000 emp 000 keyOOODODODOOOO
functools.cmp_to_key () OOOOOOOOO0O

000000000000 000000000 SortingHowToOOODODOODOODODOODO 240
oo.

staticmethod (function)

functionO0OO0OOOOCOOOOO

0000000000000 0000000000000000000000000000000a0a
oo:

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

@staticmethod 000 decorator (OO0 O0O00O)000000O00O functionOOOODOOOOOO
oooooooooonoo

ooooooodoOooOoobpDgooOo (oo Ccfp)oboOooODODODUOOoDDUODUODOO (oo
COfO)0D000DooO0UDOo0U00o0U0ooo0ooDooo0oDoDOoooDoooon

Python OO0 O0OOO0OOOOO JavaO C++ 00000000 DOO0ODOODOOOOOOODOODOO
0000000 classmethod () ODOOOOOOOOO

gbobobobobobuooooboobobdb ypesdOObOOOOoOO0OOOOOOOOOODO
gooo0oOoooooo 22000.0000024000:00000000O0OOUOOOOOO.

str( [object] )

gbobooooooboooboboboboooobooooboobobobobooooboobobOoDbo
000000000 repr(object) DOOUOODO str(object) UUODO eval () DOOOOO
goob0o0o0oobOoboobo0oooOobDob00oobO0obOo;0b0ob0obDOooOU0oobOOobDOobooooo
obobobooooooooboobobobooobooboooooD »bobobo

0000000000000 0U00oooUooooOouooooogUnO — st unicode, list, tuple,
bytearray, buffer, xrange 0 00000 (0 O0DDODO0DOODDOOO)HOODDOODODOOOODOODOO
oo oo oboob o000 oo oobooon
oo0odoooogoo0od0 0Doo0U000o0 sOOoo0U00ooOU0O0OOoU0Uoooo ooooo ™
unicode () DOODODOOO

sum ( iterable[, start ] )

start O iterable 0 000 0000000000000 DO0O0O0 start 0000000 0000 iterable
0000000000 Ostart D 0000000000 DOO0OO0O0O0

goooboobdobsum() DOODLDOODOODDOODOODOODOOODODOODOODDODOO
gboopbooobgb”.join(sequence) 00000000000 0ODOODOOOOODOOOODOO
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O000O0Omath.fsum () 00000000 O00O0OO0OO0OO0O0OOOOOOOOditertools.chain()
Joddooooooooa

super ( [type[, object-or-type] ] )
0000000000 wpe00ODOODOOOOOOOOOOODOOOOOOOOOOOOOOOOO
gobooboobboobdodboobbooboobboobboobooboboobobOoond wpe
O00O000O00O0O0O0O0O00 getattr() DOOOOO

typel __mro___ 0000 getattr() U super () DO0OD0DO000O0DOODOODOOOOODOOO
obobooooooobooooboboboboboooooooboobooboboo

02000000000000000000000000000000D0000 20000000
D0O0O0O0OOisinstance(obj, type) D0ODODO0ODOO0ODOODOOD 2000000000
issubclass (type2, type) 0000000000 OD0 (OOO0O0DODO0OO0O0OOOOO0O
000)0

super 00000000 200000000000000000000000000 superd0oogd
gboboooooooboooboboboboooobooboboboboboooobooboobOoDbo
U super D00 DO0ODOOOO0DOODOOODOODLDOOODOOO

2000000000C000CCOOOCOOOOOOOOCOOOOOOOOCOOOCOOOOCOOO Python
ooooboooboobooooooobooboooooobooboooooooobDOobOobobDoOon
oo0oO0o0O0O0O0O0O0O000O0OD0000000000 “diamonddiagram” 00000000000
oooooooooooooooooooooooobooOooooooooooOOo0oo(@obobooOoo
ooooooooooobooooooooooooooooooooooooooboOoooboOooon
goooooooooooobooooooooo)o

ooooooooooobooobooooboooooooooobooobooooooa

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

super () O super (C, self).__getitem__ (name) 0O0O0OO0OO0OO0ODOOODOOOOOOO
0000000000000 000000O0ODO0ODO0ODO0D0ODbO0bO0Ob0O0 __getattribute_ ()
goooooooboooOoooOooOoOooo0oO0DbOoO00ooOo0oOooOoOoDoOoOoDbOooDboooo
000000000 0bD0ObD0ObDOn super () O super () [name] DOOO0OO0OOOOOODOO
ooo0oOoO0ooOoO00oDbDOoO0oOooOoOoOooooOooDoOoOooDooo

OO0 super () DO0O0OOOOOOOODOOODOOODOOODOODOODOODOOD 200000
oooboOooOo0ooooooOo0ooOOoO0oDOOoOoOOoOoOoboOoboOo0oOoOo0oOoOOooOOoOobooboOon 22
god.

tuple([iterable])
iterable 000000000000 OOOOOOOOOOOO0O0O0O0OOOiterable0 00000000
0000000000000 000000000000000000000000003d iterable 0 O
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cooboboooooooboboooooooboobdnd tuple(fabe’) O (Fa’, "b’,
'c’)yOOOOtuple([1l, 2, 31)0 (1, 2, 3)000000

tuple 00000000 OODOOOODO OO00OO0OO — st unicode, list, tuple, bytearray, buffer,
xrange 0000000000000 DOQOOODOOOOODOOODOOOO dict, 1ist, 000 set
O0Ocollections00000000OOOO0O

type (object)

object 000D IODODODUOODOODOOODODOOODO isinstance() OO0O0O0O0O0OOOODOOO
opooooo

30000000000000 type() DO0OO0OO0O0OOOO0DOOOOODOOOODOOOOO

type (name, bases, dict)

000000000 0ODO0O000000000 classO0OOO0OOODOOD nameOODOOOODOO
00 _name_ 00000000 bases00D000O0O00OO0O0DOOOO __bases_ 000000
O0dicc00000000000000000000__dict__ 00000000 ODOOOOOOO
0000000 typeODOOODOOOOODOOOO -

>>> class X(object):

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

ooooo22000.

unichr (i)

Unicode 0000000000 00000000 1000000 UnicodkeDJOOOOOO0ODOOO
OO0 unichr(97) D000 vw'a’ JOO00O0O0OO0ODOOO0OO Unicorde 0OOOOOO ord() OOO
O000O0O00o0oOdoO PythonOODOOOOOODODOOOOODODOOODOO —UCS2000O
[0.0xFFFF] O OO UCS4000 [0.0xIOFFFF] 000 0000000000000 OooooooOog
ValueError OODOOODOOOASCIIO 80O000O0O0DOOODOCOODO chr() OOODOOODOO
oooz20000.

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

0000000000000 D00Od objectd Unicode 0D OOOOOOOOOO:

00 encoding0O/000 errors00000000ODO0Ounicode() 0 80000000O0ODODOO
0000000000 00000000 encodingd codec0000000000OOD0Oencoding 00O
0000000000000 0D0o000; 0000000000000 00 LookupError 00O
gbooooobooobobDerrorsD0O00ODOD0OOOO;000000000DODOO0O0OODODOOONO
O00000000000000 errors 0 'strict’ (0O0O0OO0OOO0)0D0OOOOODOOOOOO
ValueError QO OOO0OOODODODO "ignore’ UUOUOOUOOOOOOOOODODOOOOOOOO
OO’replace’ 000O0OOOO0OOD U+FFFDOOOOOOOOOODOOOOOOODODOCOOOO
OO0 codecs 00000000 OOOOOOOODODOO

oooooooobOobob0o0oO0obO00Oo000d unicode() O str() DOOOOOOOOOO

26

020000000



Python OO OOOO0O,0000 2.7jal

0080000000000 OUnicode 00000000000 ODODODBOOONO object O Unicode
00000000000 000000000000000000 UnicodkeJOOOOOODOOOO
ooo

__unicode_ () 00O0O0OOCOODOOODOOCOODODODOOunicode() DOOOODOCOO
000000000 Unicode 00O 0O00D0OD0D0ODOOO0OODODOOODOODOODO 8000000
0000000000 0D0O0O (representation) 000000000000 O0O0OOOOOOOOOO
"strict’ 0000 codecO00O0O0 Unicode 00 O0OODOOOODO

Unicode 0000000000000 00O0OO0O0O0OO0O0O0O0O0OODO0O0OOOO0OOOOOOOOOO
O — str, unicode, list, tuple, bytearray, buffer, xrange 000000 (Unicode 00000000 OODO)O
0000000000000 0000000000000 00000 UODoooooooooooo
goooooooooooobobb bbbl ooodoog sgooooooooo
00000000000 O str() DODOOOOOOOOODO20000.0000022000:
__unicode_ () 00O0O0OO0OO0OOOOOOOO.

vars([object])
OO000000 locals () OOOOOOOOOO

ooooooOoooo0oOoooooO0oooooboO0ooooOoO0ob0O0(@boOon00nD _diet__0O0OO0OO
O0)oooooooooooooooooooooo

000: D0D0000000000000D0O0OD: 000000000000 00O00O00O0oDQ
ooooooog

xrange([start],stop[, step])
00000 range () JO00000O0DODOOOOODOO0OO00000 *xrange0 000000000
cooooooooooboOooooOoOoOooOoocOoOoOoocOoOoobooOoOoOoOoOOoOoOoOOoOoOoDbOoOoOon
0000000000000 ragne() 0000 xrange () 0OO00O0O0OO0ODOO0O (xrange ()
ocoooooooooooobooooo)oooooOoOoOoOoOoOoOOoOoOoOoOoOoOoOoOoOoOooOoOon0Oon
(000000 breakO0OOODOOOOOCOOOO)ODOOCOCOOOOO0OO0OOOOODOOOO
ooobDooooog

CPython implementation detail: xrange () 000 0000000000000 O0O0O0OOO0O0O0OO
Oo0o0O0O00D000000000ooooooooooooPythonD COOODDOOODDOOOOOOO
OO0OO0O ClongO (PythonO “short”’ 000 )00000000OOCOCOCOOCOCODODO ClongO OO
JoooooooooboddoooooooDoobbo0oooubDbDboDO itertoolsOOOO
O00Odislice (count (start, step), (stop-start+step-1+2«* (step<0))//step) O
gddddooouoouoooooo

zip([iterable, ])
O0oo0oOo0oo0ooOo0oo0ooooo0ooooo0:0000o00oo0oo0oo0ooOo0ooboooboooooon

¥ 000D000000000000000000000000000000000(@O00000000)00000000000
goooboooooooooboOoOoOoOoOoOO0oO0oOo0oO0o0o0oooooooooooon
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ocoooooooooooo;0000000000000DOC000O0O00OO0O00DOO0OOO0OO
oboobOobooooooooobooboobooobOoboOobOobOoo0oO0oon zipo) OOOOOOO
NoneO map () OO0O00OD0OOOCOOOO0OOOCOOOOOOOOIO0OODOOOOOOODOOOO
coooOoooboocoobooooooOooOoooOobooooo

iterable 0000 0000000000000 O0O0D00O0O0 zip(x[iter(s)]l*n) 0000000
000 n0OO000OD0O0ODODOOOOOOOODOODOODOODOD

«+00000000O0O0O0O0OOoOOoOOuwzipOOODO zip() OODODODODODODOO

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

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

>>> zipped = zip(x, V)

>>> zipped

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

>>> x2, y2 = zip(xzipped)

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

True

ooooo20000.0000024000:000000 zip() OOODODODOOCOOODOOOO
Co00OO0000O00000000 TypeError 0000000000

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

O00: 000000 PythonOOODO0OOO0D0OO0O0OO0O0ODOOOOODOOOODO

00000 import 0000000 U0DO0ODOODOODOOODOO (__builtin__ 0000000

O00000__builtin_ . import_ OOO0O000OO0OD0)importO000OD0ODOODOOO
goboobobooboboobooobboobooboobobooboobobooboobbooboo
(PEP302000000)_ _import_ () DO0O0OD0OODODODOODOOOOOOOOOCOCOOCOOO

goboobbooboobbooboon

000000000000 name00000000 globals O locals 000 000000000000
Ooo00oOooooOoooO0O0oooooobO000oo0nfremlist 00000000000 OOOO
ooboobooboodbOnmname 0000000000000 O0O0DOOODOOOOOOOOOOOOO
OOO0OC0O0O0OQ0localsDO0O0OOOOOODOODOglobals 000 import 0000000000000
oooDooooooooooooooboboono

levelDO0O00OO0OOO0OOOCODOOOOOOOODOOOODOOOODOOOODOOOOODOO -10
0000000000000 0OoU0oU0o0oODU0OoU0ODUOOoODOOUODOOlevelDOOO
_import_ () OD0O0OOO0D0OCOO0OOCOODOOOCOOOOOOOCOODOOOOOOOOOOOC

name 0 000 package.module OOO0O0O0OO0 name OO0 DO OO0O0O0O OOOO ODODOOO
000 (@UOODOoDOo0oO0)YDoOO0OoO0oOo0OoO0O0oO0DOoO0000 fremlist 00000000
O0nrmname 0000000 DOOOODOOOO
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0000 import spamU0 0000000000000 O0O0OO0O0O0OO0O0COOO0O

spam = __ _import__ (’spam’, globals(), locals(), [1, -1)

import spam.hamOO0O0O0O0OD0OOO0OO0OOOOOOO

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

00 __import_ () 00DO0O0O0O0OD0OO0OO0OODOO0DODOOODODOOODOODOO import
obobooooobooboobobobooboooooobobobobooo

0000 from spam.ham import eggs, sausage as saus U0 0O0O0O0O0OOOOOOOO
ooad

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

saus = _temp.sausage

dodd spam.ham 000000 __import_ () 0000000000 O0O0OOOOODOODOOOO

coobOooobObooobooOoOooOoOoOoOoOocOoOobOOoOoOooooOoa

000000 oDo0oooDOooDo0ooDoDOoo0 @MoODOooDoooDooDo0OooDooDoooDogo)d
__import_ () OOOOOODO sys.modulesO0 0000000000000

>>> import sys

>>> name = ’'foo.bar.baz’
>>> _ import__ (name)
<module ’foo’ from >

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

<module ’'foo.bar.baz’ from >

00000 25000:1leeel0000000000O0O0O0OODOODO0O25000: KeywordDODOO
ooobDoooooooooo
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030

000000000 (Non-essential
Built-in Functions)

0000000000 0000000 PythonOOOOOO0OOO0OOOOODOOODOODDOODDOOOOO
oOoboO00oOo00oOo0o0Oo00DOOo0oDOoUODOODbDOO0ObOOOOoOO0Og PpythonOOODOODODOO
gobooboobbooboobbooboobboo

PythonOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooooooobooooooooooooooDo

apply (function, args[, keywords])

OO0 function 00 0000000000000 @UOO0ODDOO0OODOOOOOOOOOOOOOO
O00O0000000)00o0O0O0C00O0O0OUOO args000DODDODOOCOOOOOOOOO function
goodtdtbargsoooooooo;0oooooooobbbbbboooooooo
keywords 0000000 keywords 0000000 OO0O00000O0OOODOODOOOCOOOOOOO
ooboOobOoO0ooobOOobOo0oOodobOo0Obaeapply () DOOOODOOO0O0O function(args) O
000000000000000000 apply() 00000000000000000 apply ()
O function(xargs, x*keywords) 00000000000 O0O0O0O0 23000: xargs O
s+keywords UUOUOUO0O0OOOODODOOOOODDOODOOO

buffer(object[, oﬁ‘set[, size]])
00 object 0 (DODODDOD0ODOO0ODOOODOODD)0DO0DDODOODOOODDOOODODOOOOOO
O000000000000000000 object 000000000000 OOOODOODODDODOO
00000000000 0D0OD0O0D00 object000 (ODOO offsen 00000000 O0ODOOOO
000000 object DODO0O0 (0DDODOOO size000000000O00O0O)0O0OO

coerce (x,y)
godoooooooboooobdooboooooboooboooobOoooooooobooooono
dddddoo0oooooooooobooboobobobboooood TypeErrorddoooaoa

intern (string)

31



Python OO OOOO0O,0000 2.7jal

string0 “00”0000000000000O00ODODOODODOODODOODODOODO -000000 string
gbobooooooobooobobobobooboobooboobobobobobooooooobOoDbo
-00000000000000000000D00O0000000D0DOD0(@oOoOoOoooDoo)ooooo
000000000000 00000oDoooO0000o0oooOoOO0O0O0Od PythonOOODOOOO
gooooooooooooobooboobbbboooooooobobbbbbobobo0ooooooooo o
0o0o00oooooo0oUoUoooooooOoUoUUoOoo 2300000000 UoooDooooOog
(Python22000000000000O0O0OO)000DO0O0O0OOOOO;intern() 0OD0OODO
UbO00b0 intern() O00OD0OO0OD0OO0DOO0ODOOOOOOOODOODODO
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0dn

Juoood

goboobodobobooboobboobuoobbooboobbooo

False
boolO0DO0OD0OO0OO00000O0O0O0OOOOOOO23000.

True
boolODODODODOOODOOODODOODOOOOO23000.

None
types.NoneType DO UODO0O0OO NoneOUOUODOODODOODOOOODOODODOODOOOO
000000000000 00O00OO00DOO00O0bODOOO0OoOD 24000:NonedOOOOOO
UobO0odl syntaxError DO QOO 4OO

NotImplemented
“0000 (richcomparison)”’ 000000000 (_eq__(),__1t_ (), 0000000)0000O
000d0000do0o0oUoooDd00oo0oooo0ooDooOooOooOooDoOoooo

Ellipsis
ooooooooooooooooooooooo

__debug___
00000 PythonO -o0000D0OO0O0DOOCODOOCODOODOOODOODOOOOODOassertO

gobooboogn

OO00: NoneD _ debug_ 0000O00OOCO0OODOO0ODOO(@COO0ODOOODOOODOOODOO
O00000 syntaxError 0000000 00DD0O0OO0O0DOODOO0ODOO0ODOOODOOOOODOOO
00027000:0000000 __debug__ O000O0OODOOODOO
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41 site 0000000 O0O0ODOODO

site0 0000 @OOO0OOOOOOOOOOCO -sO0O0ODOOOOOO0OOOOOOCOOOODOOOOO0
ocooOo)ooooooooooooUoooOooooooooopooooogooooooooooooDOd
cooooooboooobooooOooOoOoOoOobOboOoOobooOono

quit([codezNone])

exit([code:None])
00000000 “Use quit() or Ctrl-D (i.e. EOF) toexit” 000000000000 OOOODOOOO
O0O0O0OC0O0O0O0O0O00O0O0OO0O00OO systenExit0O0O0OOOOOOOODODOO

copyright

license

credits
OO0O0O0O0O00O0 “Type license() to see the full license text” 000000000000 O0OO0O0OOO
ooooooOoooooooooooooooOoooooO dooooo)ooooooooooooo
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050

oo

goboobbooobobooboooboobboobobuoobboobuoobboooboo

O00: 00000 (@ooo22000)python00000000O0O0DOOOCOOOOO0ODOOOCDOOO
coobooooboooobooooooooobooooooooooooooooooooooooooonod
coooooo

coooboooooboobooooboooooooOoOobObo0o0oOooOooooOooOoOoOOoO0OooboboOoobooOoOoOoooDOonoa
ooo

coboobobooobobooooooboOobOoooooobOOoboOo;bo0ob0obOoOooOooOoOobOoOooOooag
0000000000 (repr() 00000000000 stx() 00000)00000000000O00O0O
00000000000 print () OO0OO0OOO0OO0O0OOCOOCOOOO0COOODOOOOOO0OCOOOOO
ooo

51 000000

oobodobobodno if0d0d whileOOOOOOOOOOOOOOOOOOODOOODOOODOOOOOO
cooboooobooooboooobooooooooooogon:

e None
* FFalse

- 0J0O0O0O0O0OO0OOO0OO0O0 0,0L,0.0,030

goobooboobooobod -~ o, 110
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00000000000 {}O

e _nonzero_ () 000 __len  ()0OOD0OO0OO0O0OO0OOCOOOODOOOOOOOOOOODOOOOOO
00000000000 000000D0000 bool DO FalseODODDOOO!

goobgoobooobobooboobooob —boobbooboobboobooboboobboo

coooOoobobOboooboooboOoooOoOoOoO0O0oOOoO0OO0OOOO00ODbOO0O0b0OO0 o0ODOO Falsel O
0000000 1000 True0 0000 (COOOO0:00000 or000 and0O0O0O0O0O0O0oOoonQ
oooooo)o

52 00000 — and, or, not

goboobooobobdooboooboobboooboobbooboon:

ad aad od
x or y |x0000y, 0000000 x (1)
x and v |x0000 x, 0000000y 2)
not x x0000 True,0O0OODOODO False | (3)

oo:
1. 0000000000000 D0ob0DbDbObOb000 Fralsed000OO0OOODOOOOOOOOOOOOO
2. 000000000000000O0000D000 Trued 00000000 DOOODOOOODOOOO

3.not0000D00OD0ODODODODODOODOODODOOOO not a == bOnot (a == b) 000000
a == not bO00O0O0OO0OOOOOOOO

53 00

cobooooobodoboboooboooobooboooooooboboooooooboOoboOooboooooooond
(bboooooooooooooo)ooOoOoOOOOO0OOOOOOOOOOO;ODD000x%x <y <=2
UOx <y and y <= z0O00OOOOOODO yoOOooooooooooooooobooo@ooooog
000 x < yODOOOODOOOO zODOOODOOO)O

goboobbooboobboooog:

“ 00000000000000000000 PythonOOOOOOOO0OO0 (customization) 1000000
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00 od

< ooooo

<= ag

> ooooo

>= oo

== ooo

1= ooooo

is oooooooooooon
is not | OO0OODOOCOODOCOO

goboooooooooboooboboboooooooboboboboboooooDoboboboboboo
goo;oboooboooboobgobobooooobDooboboboo0bobDb oD obooboobooo
ocoooooooobOOobOOoOooOooOooOoooooDbDOoO)QooobOo@Woboboobooboboooooooo
O)OoooooooooOoo 200000000000 00OO00DO0O0DOO0U0ODOOODOOUODDOODOd
goboobodbobooboobooobooboobbooboobboboboobbobbooboo
0000000000000 0DO000000 <,<=>000 >»=000 TypeError0000000O

ooooooooo0oo0oo0O0000000000000 _cmp__ () 000000000000 O0O0O0O0O00O0O0
coooboooooooboOooobooboOooobooOoOoooboo0o0oob0obOOo0o0oO00O00g customization
oooooooooo

CPython implementation detail: 0 00 0000000000000 OCOO0O0000OOOOODOOOOO;O
Joddoooooooooboobobobobbbobobododddooooooooooo

00000000000000000200000000000 in000 not in00000000O00
0(@O0ooo)d

5.4 000 int, float, long, complex

400000000DOO00O0OO:0D00QCDO,000O0,0D0000O0,0D0D000ODODOODOOO
(Boolean) DO O OOODOCOOUOODOOOOOOODODOOO(@COUOODODOODOOOODO)O COOO long
O000O00000000000000 3200000000000 (sys.maxintO0OOOOOOOOO
Oo0oooo0ooo0o0o0oooOoooDooo0oooOoO-sys.maxint - 100000)0000
OO00000O00O00CO0ODO000O00O00ODO0O0O00O0O0O CO doubleOOOOoOoOoOoOoOoOO;0O
gboobobboobobooboobuobbobbOobooboobOobbsys.float_infoUOOOOOO
goooboobooobgooboobooboooboobuoobuo zooboooboobooboooo
O00z.real 000 z.imagOOO0OO0OO0O0O0O0@MOOCOOOOOOOOOODOOOOOOOOOOO
fractionsO0O0O0OOCOOOOODOOOOOOO0OOOOOO decimal DOOOOO)

0O00Oo00oDbOOo00OO00DO0o0DOOo0O0oO00DOoU0DOO00O0U0DODO0O0OO0OUDOODOO (20
0000 160000 80000000000)0D00DDO00DO0OOODO0ODODO0OOOODOODOOOOOd
coooooo’'yrgoo0 r1yoooodOoOoC0O0oOoO0O0oCcOoOooOobDOoOOoo0 (' ooobooobodg
0000 110 110000000 oooooo)oooooooooooooooooooooooood

5.4. 000 int, float, long, complex 37
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coooooooboooooo r3r o000 g oooooodobooooooooooooooboooonod
cooooooooooobobocooooono

PythonO0OOO0OO0ODOO0O00OOOOO0OOOO:0020000000000000000000000O
oooo0o0 “c0oo0r»0o000000oocO0ooO0oooO0ooOooO0ooO0oO0oO0O0OooOoOoooOoooOoooo
ooboooooooooobobooobooobOooboboOooboooobooobOoboboooDboooOoOg
000000000000 000000000D000 20000000 int (), long(),float(),000
complex () 0O0O00OO0DOOO0ODODOOO0ODOOODOOOOOOO

coboobOOoO0obOOoOoO0oooOoOoocOobooOobooOoooOoooOooboOoDoOn power,DO0OOO0OO
ooooooooboooon

00 00 ood
X + vy x0 y0OOo

X -y xOyOod

X x Y xOyOod

X /vy x0 yODO (1)
x /]y xOyOD (@OODDOO0O) @S
X %y x / yOQoo ()
-x xgoood

+x xg0oood

abs (x) x0o0ooooooogd 3)
int (x) x00o00o0ooooo 2)
long (x) xO0o0O0O0o0ooa 2)
float (x) x00ooooooooo (6)
complex (re, im) 000 r, 000 mO0OO0O00 mO0O00000O0O0OO0O0OO
c.conjugate () 000 cO0O0D0D0oOoO0@oooooono)

divmod (x, y) (x // vy, x $ y)Q0ooooo 3)
pow (%, V) x0y0O ©)[¢)]
X *x Y xO y0O @)
oo:

1. (000000)000000000000000000000000000000000000000
O00000: 000012000 (D20 -101-1)0 -10000 (D)(2)0 00000000000
00000000000000000000000000000000000000000

2. 00000000 int(),0000 long() OOOO0OO0OOODODOODODOOOO math.trunc() O
0000000000000 0000b0000000 math.floor () OOO0OOO0ODOOOOOO
math.ceil () OOOOOOOO

3.0oooooooooo oooooo,0gobooooood

4 000000000000 OOOOO0OoOoOooOoOoOO0divmed () OOOOOO 23000:0000

2 0OoO0o000000oo (1, 210 (1.0, 2.0]00000000000000000O00COO0O0
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oobooooooooobboOobooooon divmod () DO0O0OO0OO0OO0O0OO0ODOOOOOOO
coobOoOo0oboocoobo0oOoO0oDOOoO0on0nb abs () DOOOOOOOOOOODOOOO

5.000000000000000000000000O000 ny00000O0O0O0O0

6. 0000000C0OOOOOOO0DODOO0O0O00 000 “"000 “nan”0 “inf?0000 (Nota
Number (NaN)) 0 0000000000000 000000O00O0O26000.

7. Python OO0 00000000 OD0ODODOOOOODO pow(0, 0), 0000 0 =+« 00 10000
ood

000 numbers.Real O (int, long, 0000 float)DODOODOODOODOODOO :

00 od O
O

math.trunc(x) xO00O00O0O0O00O0O0O0O

round (x[, xOnOO0OOOOODOOOOODOOODOnOODOOODODDOOODO

nl) oooood

math.floor(x) xU000O0OO00OOO0ODOOODOOOODOODOO
math.ceil(x) | xU0000000O0OO0DOO0OOOOODOOOOO

541 00000000 OOOOO

cooooooobooboooboobOobOoOoOoOooboOooooOoobOobOOobOOoOoboOooOoOoOobOoooOoonoa
ooo20000000ooooooc(uoooooooooooooogoooooopoooooooog
ocooooooooooobooboo)o

2000000000000000000000000000000DO0O0DDO0O0DO; 0000 ~0000
ooooo (+0o0b0 -H)oboooboboooo

cooooooooooooooboooooooooooooooooooog :

og g od

x |y coooodxoyb OOd

x Ny ooooodxoybOoOooood
M

X & O00ooooxUdyOoooog

x << n |xO0np0000O00O00O (DH(2)
x > n |xOp0000000O (HA3)
~X xO0ooooo

oo:

1. 0000000D0000D000 valueErroxr OOOOOODDO

2. n0000000000pow(2, n) 000000000 0ODOOO0O0ODODOO0ODOOOOODOOOO
gbobooooogog

5.4. 000 int, float, long, complex 39
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3.-0000000000 pow(2, n)00000000OOO

542 00000000000OOOO

0000 numbers.Integral abstract base class OO0 0000000 0O0ODODOODOOOOOOOOOO
ooo

int.bit_length ()

long.bit_length(()
oooooOooooOoo0DOOoOODOOO0bOOOUObDOOOODOOODDOOO:

>>> n = -37

>>> bin (n)
’-0b100101"

>>> n.bit_length ()
6

00000 xO00 0000 x.bit_length() O 2%x(k-1) <= abs(x) < 2xxk 00000
000000 kOO0OO0O0000 abs(x) OO0OOO0OODO0OOO0OODOOOOODOOOOOkK =1 +
int (log(abs(x), 2))000x0 0000 x.bit_length() O 0OO0D0O0ODO

gooboooo:

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(71001017) —-—> 6

coooo 27000,

543 000000000 0ODODOOOOOO

000000000 numbers.Real 0O0OOODOO (abstractbase class) 00 0000000000000
0ofdooooooboooooooooboo

float.as_integer_ratio()
0000000000000 0oo0ooooooooooDooooo0ooooooooooon
OverflowError 0000 (NaN) OO OOO vValueError 00000000 OOOO 26000.

float.is_integer ()

ooooO0oo0oOocob0obOOo0ob0obOo00on0n Trued 00000000 FalseOOODODO:

>>> (-2.0) .1is_integer()
True
>>> (3.2).1is_integer()

False
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ooOooo226000.

160000000000 000 l600000000D0O0ODODOO000O0ODOOODOOO00 PythonODO
00o00ooo0o0o0oo20000000000000000000 /000000000 10000000
Oo0ooooooooo le0dO0O0oOOOOCOOO0OO0OO0O0O0OOOOCOCOO0OO0OO0OOOOODOOOOOO0O0
oooooooobooboooobooooooo

float.hex ()
0000000 1600000000000 00OO0OODODOOOD0OOOOOOODODODODO oxOOO
Opl00000O0O0OODOOOOOR6000.

float.fromhex (s)
16000000 sO00000000000000O0O0OOODODODOOOOOOOO0 sOOOOOOOOO0
dd0d0o0oooOoooooooobooooooboooo26000.

float.fromhex () OOOOOOOO0OOOO float.hex() OOOOODOOODOOOOCOOOCOOOO
ooooogd

l60000000C00DOO0O0OOOO:

(0oy] [(rox"] OO (. OOO) ['pr OO

oo ooooodUdU0 +0 -0D00C0O0O0O00O0OODOOODOOO0OOOO léeOOOOOOOODOOOOd
gooo0oocOobOoO0oOoO0oOooO vopbooooO0ooO0oobDOoOoboUbooUoooUooOo 1o 16eoOoOoOd
000000000000 00000000000000CY 00000000 6442000000000
OO Javal5000000000000 float.hex() O COJavaOOOOOODOOOOOODO 16000
00000000000 0000 CO %sa0000 JavaO Double.toHexStringOOOOOOODOOO
U float.fromhex () DOOO0O0OO0OODOODOODO

0000 160000000 100000000 2000000000000000000000O0 160000
OO0 0x3.a7pl00000000 (3 + 10./16 + 7./16x%2) % 2.0x+x100000 3740.0000
god:

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

0000 3740.00000000000000 6000000000000

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

55 000000

Oo0ooo22000. PythonOOOOOO0OCOOOOOCOOOOODOOOUOOODOOOOODOODOOOO
0000 200000000000000000D0000;000000D0O000000DOO00ODDODODOOd
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cooooooboooooooooooooboooooooooooooooooooooooooonoad
ooooo

coobobodoooooooocooboooooboooooooooooooboboooooooooogn:

container._ _iter_ ()
ooooooooooOoboOoOoOoooOoOoOoDooO00ooOoOooooOoooDOoOoOooDoboOooDboooo
oo0oood0ooo0o0obOOoO00oOooodO0oooO0U0DoUOU0OoOoOoUOODoOOoU0O0oDOoDOoOoDooOoo
0000000000000 00oo0ooo0oDo0oDo0ooo0ooooooooo0(@ouooooon
oooooo0obooOoOobOoOoOoOoooO0O0oDoO00oDOoO0U0bOOoOoUOoDOoOo0oDboOoODboOooo
0000000000000 000)YOOO0oO00O00d Python/CAPIOODODO PythonOO OO OOO
0000000 tp_iter0000DOOODDOO

0000000000000 000 200000000000000000000O0O0O0DOODOOO 2
gboboooboobobobob oobooo:

iterator.__iter_ ()
goooboobobooobuoboooboboboobobobobOo0obobobO0obUobDOn foroO
in000000000D00C00000DO0O00D0O0000 Python/CAPIODOOO PythonO DO DO OO
OO00D0OO0000 tp_iter00bDOoOOoOoOoOOOO

iterator.next ()
00000000000 DO000O0O0000OO000OD0O0O00DO00 stoplterationDOOOO
000000000 Python/CAPIOOOO PythonOOOOOOOOOODOOOD tp_iternext O
oooDooooooo

PythonOOOODOOODOOOOOOOOOODOOODDOODODOOOOOOOOOOOOOOOOOOOOO
coobooooboobooooooooboooboooooooooobooooooooooooooooonod
cooboooobooboooboooobooooooooOobooOooobooo

Ub0000o0b0b0ob0b0o0o0ObDObO next () DOODOO stopIterationd00000D0OOOOO
gobgooboobboobooboobobooboobbooboobobobbooboobboobon
00000000 (@O00Q00 Python2300000000;Python2200000000000000OOO
coooooooooo)g

551 0000000

Python 0000 generator (000 000)000000000000000O0O0O0O0O0OOOCOOODOOO
gooddooogouoggo__iter (UoooooooobbbbbbbobbOobo0ooobboog
__iter_ ()OO0 next () ODODOOOCOOOODODODOOOO @EOODODOOCODOOO
Ooo0OO0)O0O0O0O0000000yield0 00000000000 00000000000000
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56 0 0 0O0O0O — str, unicode, list, tuple, bytearray,

buffer, xrange

00000000 700000:0000Unicode00000000000O0O00000O (bytearray)d O O
Ub0b000 xrange O OO0OOD0OODOO

gobogbboobobuodbboobobuoobodictO0O set0gnoogn

OO0O0O00000 'xyzzy’ ,"frobozz" OOOOOOOOOODOOOOOOOOOOOODOOOOOOO
0000000000000 000 strings0000000Unicode000D0O0O000OO0O00ODOODOOOO
u’abc’ ,u"def"O00000O0O0O0O0O0OCO v OO0OOOOOOOODOOO [a, b, c]OOO0OOO
gboooooobobooooobooboboboooog e, b, cOObOO0ObOOOOOOOODODOO
oo{@ooooooooboooO)fooooooooOoOoOoOoboooOoooooooooooooonD (yooo
coooooooooooooooobooooooOooooobooboOoooon (¢, O0oobobboOoobooo0od
ooooooooooooo

000000000bO0n bytearray () DOO0OOOQOO

00000000000 PythonOO0ODDO0OO0OUOO0O0ODOOO0OODOOOOOODOOOO buffer() O
gobgoobooboboobooobooboobbooboboboboobooobon

xrange O OO0O0ODOOOOODOOOOOOOO0OOOODODOOO0OO0O0OooOooOODbbOOOoOoOooooDODOO
xrange () DO00O0O0OOOxrange U0 UOUOOOO0OO00O00O0O0O0O0O0DOO0O0O00O0CODO in, not in,
min() D00 max () DOOOOOOOODOODO

gbooboboodobooboobuoboooboobobb in00D0 not ind0OO00OOO0OOOO
00000000D +000 «0000000000000000000° 00000000000 000
oboboooooboobooobon

oooooooooooooooOoOoooooooOoOoOoOoOoOoOoooooDOoOOoOo@OoooOoOoOoboboOooo
goooooo)oooooDooO sO000 «+000000000000;n,i000,j00000:

2 000000000000 0000000000000000000000000000000000
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00 00 od

X in s sO00000xO00000D0 True,O0OODODOO False @))

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

s + t sOO00 (000 (6)

s *+n, n*s |sO000000pRO000OO0OOO 2)

s[i] sO00DDODOD ;00000 3)

s[i:73] sOi0000,;000000000 34

s[i:j:k] s0i0000, ;00000 k000000 3)o6)

len(s) sOo0

min (s) sOooooao

max (s) sdogoooo

s.index (1) sO0O0000/00000OoOoooogo

s.count (1) sdO0:00000
go0ood0dooOoOo0oooOoO00ooo0U0oDOoO0U0oOooOoOOooOoOU00oDOoU0U0DOOoUODOOoOoOooDod
ooooooooobooooooooooOoobOo0ooooOoooooOooDbDoOooDoOooooooooDoOg
0000000 @OO0oO00Do0O0ng comparisons000000)0O

od:

1.sO000000O0 Unicode 0O0OOO0O0OOODODO in0O0O0 not in000000O0OODOOOO

00000000000 0000 23000 PythonODOO xOOO 100000000 Python2.30
oobobOxObOOoOoobOooobooon

2.n0 000000000 O0O0O0O0OOOO@MOOsODOOO0OOOOODODOOOOOOO)DDOOO

O00000000000O0000OO0;,000000DOC000DOo00DOO000DOOoOOoooOd Python
gbobooooboboboboboooooooboboboboooon:

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

(1, 1, 11
>>> lists[0].append(3)
>>> lists

(r31, 31, I[311]

OoOOD0O0O00D0 1istsOO0OO [[])(@OODOOODOOODOODODOOODOOOOOO0)0300
ooooooooboooboooooooooboooooooooooooooooooOoooboooon
coboooooooboboooooooooobOOobOoOoOoOobOO0obOOoOooOoOoOobO:-0ob0O0O000on
([]]000C0C0OO00000OooooOOoOoOoO0OooOoooDoOD (111 = 3030000000000
oobooooboO0ob0O0O00oboO listsO0b00000o0oooooooooooobooooooon
ooobooooobooooboooooooooboooboooobooon:

>>> lists = [[] for i in range(3)]
>>> 1lists[0].append(3)
>>> lists[1l].append(5)
>>> lists[2].append(7)

44
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>>> lists

(31, s, (711

3.i000,;000000000000000000000D000DO00OD0O0O0O0O0O0O0O0: 1len(s) +
ib000 len(s) + jOOOODOODOODOOOD -0 OUODbODOOOODOOOODOODO

4,s0i00, 0000000141 <=k < jO0O0OO00O0O0O0ODOODO KkOCOOOOODOOCOOOOOO
O000000000:/000,j0 1len(s) 000000000 1len(s)y O000O0O0:0D00000O
ONoneUODOOOOOOOOOOOD, ;000000D0 NoneOOUOODDO len(s)O0D0OO0OOO0DO:iO
jobdobooobooooooooooocOoobooooon

5.s0i0000;0000 k000000000 <=n < (j-1)/k000000000000 x =
i+ nxk 0000000 0O0O0OODDOOOOOODODOOO0ODOOO0O0OODODOOO0 4, i+k,
i+2«xk,i+3xk 000000 jO000000O0C(@UOjO00000O0)00000O0ODO OO0
jO len(s) OOO0OOODOO len(s) O0OOOD0ODO 000000000 NoneOOQoooo”
O0”®«UO00O0000)0000C0DO0OU0D0OO0 Ak0DO000O0O0OOOOOODOODOOODO kO None
goboodb 1g0booboon

6. CPython implementationdetail: s 0 00000000000 OCPython0 0000000 Os=s+t
Os+=t 0000000000000 in-placeoptimization 00 0000C0C0COCOOO0OO0OO0OOO
oooooooooooooobOoOooboOoOoOoooOoOobOOobOOobOobOObOObOOOobOOobOoboOon
gboboobooboboboobuoobooooboboboooboobobobOb str.join() OO
0000000000000 000000 24000:0000000000 in-placeO0O000O0O0O
gooo.

56,1 D000 OQg

Below ar8-bit 0 000 Unicode 000000000 DOOO0O00O0O0OOOOOO0ODOOOOOOODOODOOO
U000 bytearray 00000000 DOOOOOOOOO

OO000PythonOOO0OO OOOOODO — str;, unicode, list, tuple, bytearray, buffer, xrange 00000000
gooooOoOoQoOoOoOoOoO0O00o0o0OU00L0UULOUUUUUOUUUOUOo0UOooUOooooooOoOoOOog
gooooboooodoog gobbobb sgobobb bbb oobbbbbooooooboo
OO red0000O0O0OOOOO

str.capitalize()
ooooOoOoooOoOoOoDbOo0oooboOoobooooooo

§000000000O000ooO0ooDoOooooOoouoDO

str.center (width[,ﬁllchar] )
widthODOOODOOOOOOOO0OOOODDOO0OO0ODOO0DOOOO fillcher0ODODDOOODO (ODO
00000oooo)yoooooooooooOo24000:00 fillcharOOO.

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

5.,6. 100000 — str,unicode, list, tuple, bytearray, buffer, xrange 45
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[start,end] OOOO00O00000 swb00000000000000000000 start D00 end O
coooOooooooobooooooo

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

codec 0ODODODOOODOO encoding DOODOOODOOOODOODODOOAO encoding OO
obobobOobOobOOoboooobDooboooooDooooDobOooDoooobOobOoboDbaOo
Oerrors 00D 0OO00O0O0OOODOO0OODOODOOODOODO ’rstricty 000000 OoDOOODOO
OO0 UnicodeError UOUOOODOODOODOOODOODOOignore’, "replace’ JOODOO
codecs.register_error () DO0OODOOD0OO00O0O0OOODODOOOOOOODODODOOO CodecO
oo ooooooocOooOoooOdobOOoO0 22000.0000023000:000000000O
goooOoOoOoOoOoOoOoOoOoOoOoOoOoO.0g0Oog270o00:000000DoOoooOoOoOoOooOg
oooo

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

o0oo0oo0oOoooOOooDOdDOO0bOO0bOOoO0ooOU0OCOU0bDOoOOoOOoO0OOUOOUOoUOoOODODODOO
0000000000000 00DO00O0D0DO0O0b0OD0O0OUOO0OD erros0000DOOO0ODODOO
ooooDoDDbDO0O0 'stricty OOO0DDO0OO0OO0O0O0O0OO0ODODODO UnicodeError 0000000
oboOgOobod "ignore’,’replace’,’xmlcharrefreplace’, "backslashreplace’
00000 codecs.register_error () UOOOO0DDDOO0OO0O0OOOOOOOOOOOOO
000 Codec0 0000 O00ODOOOOOODOOOOOODOOOOUOODDOOOOO
oooooooooooD ODooooooooOooooooD 20000.00000 23000:
"xmlcharrefreplace’, 'backslashreplace’ OOOUODODO0O0OOOODOODOODOOOOOO
oboboooooo.

str.endswith(suﬁ‘ix[, start[, end]])
D000D000 suffix 0000000 TrueODOOOODDOO0OODOOO FalseOODOOOO suffix
000000000000 00O00000000000000000 statD000O0O0DO0OOO start
0000000000 end0000000000 end000000O0DOOOOO0O 25000¢: suffix
oo0oooooOooooooooooo.

str.expandtabs ( [tabsize ] )
00o000o0o0oo0o0oOoU0Oo0oOO0o0o0o0ooo0o0oooUo0oooUoOOoDoUoO
ooooooooooOo0oooOooooOoO00obooOogOoDoO ooUU0ODOUU0DbODOODOOoDbOOOO
ooooooooooooo

str.find(sub[,start[, end]])
00000000 s[start, end] Osub0000000000000O0OOOOOOOOODOOO
00000 stat 000 end 0000000000000 O0O0OOO swb0000000OO0OOO -1
googogo

O00: find() 0DOO0O00 swp00000O0O00O0O0OCOOO0ODOOOO0 swpOOOOOOO
gbobooooobobobobin00ooooobOoDbO:
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str.

str.

str.

str.

str.

str.

str.

>>> Py’ in ’'Python’

True

format (*args, **kwargs)

o000 oog {(yooooo
0000000000000 U00o0000U000000ooooooooooooooooooon
dooooooooooobodoooooooobboobbodoogoobbobooboobooooggd

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

gboboooooooboobgbobobooouoboooouoobobobob boboboo

OooOoOoOoOoO0ODOO0O0D0DOO Python3.00000000000000000000O00O0O0O0O0O0O0
Ooooo0poopoOoO0O sOoOoDoOoOOOOOOOOOOOOOCOOODODODODO26000.

index(sub[, start[, end]])
find() 0000000 swp000D0000O0DO0O0O ValueErrorOJOOOQoOO

isalnum/()
J0000o0o0o00oooobobbobO0o0 1000000 b0bOb0oO0b0000000000ooDooobooOn
ogooa

goooOoOoOoOoOOoOOoOOOOO0O0OO0O0O0OCOOObDO

isalpha ()
oooooooobooOoOoooOoOoOoOobD 1ooooooOooDoo00ooDoOoooooDooOooDboooo
ooo

gooooooOooOoooOOoOOOOO0O0O000OC0OOObDO

isdigit ()
0000000000000000000000000000000000

0000000000000 D000D0D0O0000000DOO

islower ()
0000000000ooDooobDbObOo0Ob0oO0O0000000 100000000000 0000D00OO0
ooo0ooooooonoo

§000O00ooo0o0oooooooooooDoooo

isspace ()
oooooooobOoOooOoboOooo 1oooooooOoboOooOobooboooooogooDoDoOoo
ooo

§000000000O000ooO0o0oooooooDooon

5.,6. 100000 — str,unicode, list, tuple, bytearray, buffer, xrange 47
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str.istitle ()
ooooodoooOoOooOooOoOooboOo0 1loooogopDo0ogbooOoooooDooOogDboboooo
0000000000 0Do0oo00o00o0o0o0o0oo0oDo0ooDoooDoo0oDooooooon
ooooooooooobooo

§0000000000000D000D0D0O000000DO

str.isupper ()
00000000000 00000o0o00ooo00oo0D 1000000000000D0D00000
oooooOooooooo

§000000000O000oO00oooooDooon

str.join (iterable)
iterable iterable 0 0 0000000000000 OOOOOOOOOOOOOOOOOOOOOOO
O0000o000o0ooo0oooooooooo

str.ljust (width[,ﬁllchar])
width 0000000000000 O0ODOQCO0ODOCO0O0OOOO fillchaerOOOOOOOO@ODOO
000000O0)OooOoOoOOOwidthd len(s) D0DOO0DO0ODOD0OODOOOOOOOOODOODOO
000 24000:00 fillchar DOO0OOODODO.

str.lower ()
Jddd0o0oo0oooooooooooooon

00000 ooo0o0ooooooooooooooo

str.lstrip([chars])
0000000000000 00000000000 charsO0D0000D0O0OO0OOODOOOOODOO
00 chars 0000000 NoneOOOOOOOOOOOOOOODO chars000000O000O0ODOO
gogbodoboboobuoobboobooboboobog:

>>> spacious 7 lstrip()

’

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

"example.com’

00000 222000:00 charsD0O0OO0O0OOOO.

str.partition (sep)
0000 sepO0000CO0O0O0OOOODO3000D00O00DOO0O0OOOOOODOOOODOOOO
000ood0dooo0o0oo0o0ooo0d0ooO00ooo0ooogooDoooooDoooDoooo
0000000000 0o0oOoUoUooUUUoUoooooogoo 25000,

str.replace (old, new[, count])
0000000000000 0 odO00000O000 newODODOODODOODODOOOOOOOO count
O000000000000000 coumt 00 0oldODOOODODOOO0O
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str.rfind(sub[,start[, end]])
0000000 s[start, end] 0 sub 000000000000 OO0ODOOOODOOODOOO
00000 stant 000 end 000000000000 OOCDOO0OO0OswhO00DO000O0DOO0OOOOO -1
oooooo

str.rindex(sub[, start[, end]])
rfind() 0000000 sup00000000OOO0O ValueError 0OOOOOO

str.rjust (width[,ﬁllchar])
widthOODOOODOOOODODOOO0OOOODOOOO0O0OO0OO0OO0OO0OO filchar0O0O0O0O0OOO (WOOO
00000o0O0)oooOooOdOwidthd len(s) O0OODOODODODOOOOOOOOODOODOO
000 24000:00 fillchar DOOOODOODO.

str.rpartition (sep)
0000 sep0000CO0O0COOOOODO3000D00O00DOO0O0OOOOOODOOOODOOOO
000ood0dooo0o0oo0o0ooo0d0ooO00ooo0ooogooDoooooDoooDoooo
0000000000 0o0oOoUoUooUUUoUoooooogoo 25000,

str.rsplit([sep[, maxsplit]])
sep 00 0000000000000 O0O0O0O0000000Omaxsplit 000000000000
maxsplit 00000000000 O0O0OO0OO OOOO@UOO0)O 100000ODO sep0OnonOd
000000000 NoneOOOOODDOOOOODDOOOODDOOOODDOOODDOOOODDOO
000000 rsplit() O000O0O0UOO0OUDO split() 000000O0O0DOOODOOOOO 240
gug.

str.rstrip ( [chars] )
000000000000000000000000 chars0O0O000O00O0O0OO0OODOOODOOOO
00 chars 0000000 NoneOOODOODOOOOOOODOOO0ODO chars000000000O0ODOO
goboobbooboobboobooboboobod:

>>> spacious " .rstrip()
4 spacious’
>>> ’'mississippi’ .rstrip(’ipz’)

'mississ’
000oo222000:00 charsOOODOOOOOO.

str.split([sep[,maxsplit]])
sep 000000000000 O0D0ODOO00O0O0DO0O0O0O0O0O0O0O0O00000000000 maxsplit
OO0O0O00000000 maxsplit OOOOOO0O0OO0OO0@OOO0O0O0O0O000O000O00O maxsplit+l
O0000000)Omaexsplit 000000000 0ODODOO0OODODOO0ODOOOD@OOODOOOO
ooooo)o

sepU000000O0OD00OO0ODODOOOUDLDbDOODODOO0ODDbDOODDOOODLDbOOODDbDOO

ooo@oo r1,2" ssplit ¢,y g 71y, 7, r27100000)HODOCO sepOO0O0DOOO
0000 (@O0 "1<>2<>3’ .split('<>") 0O (717, r2’, 31 00000)Q0O0O0OOO
gbobooooooooogobo (mboobobo

5.,6. 100000 — str,unicode, list, tuple, bytearray, buffer, xrange 49



Python OO OOOO0O,0000 2.7jal

sep 0000000000 NoneOOOOOOOOOODOODOOOOOOOOOOOOOOOODOO:
oooooooooooboooooooooOoooOooOoOoOoobooOooooOoOoOoOooOoOooDbboOonoon
ooooooooboooooboooooooooobboooooooooooooboOooobOooDboboOooo
Co00OC0000000 NoneOOOOOOOOO [10000O0ODOC

goobdgr 12 3 f.split() O (717, 27, 371700007 1 2 3 '.split(None, 1)
orri, 231000000

str.splitlines ([keepends])
0000000000000 0000000000D00000 keependsDO0O0O0O0O0OOOOOOO
gobodobboobooboobobooboobbooboon

gooooooooooOoOooOOOO0OO0O00OCOCOOODO

str.startswith (preﬁx[, start[, end]])
OO000000 prefix D000 00O0 TrueOOOODOODODOODOOOO FalseODOODOOO prefix
dddooooooooooobobobobooodddoog steat D00 OOOOO0O0O start 000
0000000 end0000000000 end0000000000000O0O25000: prefix00O
gddddooooooooooo.

str.strip([chars])
0000000000000 0000000000000000 chars 00000000 OODOOOO
0000000 charsDO000O00O0 NoneODOODOOOOODOUODOODOO charsODOD0OOOO
goboobbobobooboobbooboobbooboobboobog:

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

"example’

OO00O00222000:00 charsOOOODOODOOO.

str.swapcase ()
gboboooooobooboboboboooooobobobobooooon

§00000000O0oUO0oooOooDoOoooOoUDO

str.title()
go00oo0ooo0ooob0o0ooboooooOobO0o0ob00oooO0o0oooO0oO0oO0ooObo0ooO0oboOoOooOoonono
godoooooooooooooon

gobooboobbooboobboobooboobobooboobboboboobbooboo
googooobooobooobboooboobooboboobboobobooboobooobobuooDbOoo
goboobbobobooboobbooboobbooboobbooboobn

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

oooooooooooboodooboooobooooooooon
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>>> import re
>>> def titlecase(s):
return re.sub(r"[A-Za-z]+ (' [A-Za-z]+)?2",
lambda mo: mo.group(0) [0] .upper () +
mo.group (0) [1:].lower (),

s)

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

§00000000O0oUO0oooOooDoOoooOoUDO

str.translate (table[, deletechars] )
00000000000 00000D0000 deletechars 00000000000 O0OODOOOOOOO
00000000000000 wble0 00000000000 O0OO0OOOOOOOO 2560000
ooooooooooo

0bob0oooooobO0b0ob0b0boOn string000000 maketrans () OO0OO0OODO0O
000000000000 000O0000O000D wble0 00O NoneOOOOOODOOODOOO
goboooood:

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

OO00D00 26000: Noned table 00000000000 OUnicode J00D0O0O0ODOOOO
translate () 00000000000 deletechars 100000000000 0OOOOOOOOOO
gooo0o0o0o0oO0o0o0o0o0oOoooUU0ooUOooUoU0 sOOODODODO0OOoooooOooooog
0 Unicode O (ordinal) 0 0 Unicode 0 O Unicode 000000 NoneOODOODOOOOOODOO
0000000000000 0oooboUOg Noned 0O oooooooooo
0000000000000 00o0o000000DOO0O0O0U00O00oOoDOO0d codecd codecs O
0000000000000000 (D00 encodings.cpl251 0000000000)

str.upper ()
oo oooooooon

gooooooooooOooOOOO0OO0O00OCOOOObDO

str.z£ill (width)
OOO000O00000000000width DOO0O0O0O0O0000000O0O0O0O0O0O0ODOODO width O
len(s) ODOODODODODOOOOOOOOOCOOOCODODOOODODODO 222000.

OOOOCOCODOOO Unicode0O0O0O00O000O0O0O0O0O0O0O:

unicode.isnumeric ()
00o0ob0ob0ob0ob0ob0ob00oU0b0d True00D0OD0D0ODODOODODLOO FalseOOoooo
000000000 00090000000 Unicode00DO00D0OO0OD0ODOOODOODODOOOOO
OO (e.g. U+2155, VULGAR FRACTION ONE FIFTH)

5.,6. 100000 — str,unicode, list, tuple, bytearray, buffer, xrange 51
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unicode.isdecimal ()
100000000000 00000True000000OC0O0O0ODOCOO0OOFalseddOnoooOo 10d
0000000090000 00UDI0000D0O0UDO00NDDOODoOOOooOg (e.g. U+0660,
ARABIC-INDIC DIGIT ZERO)

562 00000000 OOO

000000 Unicode 0000000000000 :s000@O0OO0)O0OODOOODDOOOODODODO
0000000 00000000000 00000000 format % values (formart D0 00000
Unicode 000 O000)00000 format 00 $00000 values00000000000000D00OOO
0000000000 CO00000 sprintf() 0000000 formatd Unicode 000000000
00000 $s000000 Unicode 00000000000 0D00000O00O UnicodeOOOOOOODO
oooo

format00000000000000D0O values000000000000000000O0DOO0ODOO ™
OooOo0o0O0O0O0vaues00O0O0ODOOOOCOCOOOOO0O0O0OOOOOOODOOOCOOOOOOOOOO
ooobooooooooooboooooboOoooon

goooooooo200000000000000000000000000000O0000000000O
ooooooooo:

1. 0000000000 0Dogooon rsr 0O
2. 00000@OOO0OD)OCO00bOOO0O0ODOOO0ODDOO0 (OO0 (someone))O
3.000oo(@oooo)pooooooooooooooDooon

4 00D0OO0OOO0ODO@OOOoO)D '~ (ODOOOO0)ODOOOODOOODOOOODOOOO values O
oooooooobooboooooooooooooboooooooooooooDboooooboOooDboOooOooo
coobOoooboooobooooooo

5. 00 (@CO0oOooo)yo r.r(O00)ooooooooooooooooon "~ (Ooooog)oooo
gbobooooooobobobobooboboooobooboboboboboooobooboobOoDbo
obobooooog

6. 000000 (@OOO0O)O
7.0000

sJ000oO0OO0o00o00oooooo @ooOoooo0ooooooO),00ooo0b000ooooDooboDbO00
cooooobooooooboooooo s ogoooobooooooooboooooooooo oood
cooooooobooooooooooOoobOboOobobooOoobooOoooono:

“ 0000000000 000000000000000000000000000000000000000000 values 00
goooooooooo
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>>> print '/ has quote types.’ % \
{"language": "Python", "number": 2}

Python has 002 quote types.

00000 ~000000d0OoO0O0ooOd0ooUdOobOd («»0OD0OO0UOOOO0ODODODUOUDODOOODOOUODDOOd
ooooogono)

gobooboobboobod:

o0 od

a

T#! ooooo@oooooooo)“o0oo0o0or”bobobooon
"o’ cooboooooooOooboocOobobooOoooon

r=r oooooooooooooo (orobooooooooO ror0OOOOOO)O

o (booo)oooooooooooooooOoooooOooOooOOOODOO(@CObOO0000o0n
goooooo)d

"+ gooooooooo (+0oo0 'y-H)ooooo (‘ooogorpooopoooooO)O

000000 (h, 1,000 L)ODODOODOOOOOO0OOPythonODOOOOOOO0OOOOOOOODO -0000
000 s1d0 sd000000

goboobogood:

O 0o
0 0
'd’ | 000D 100000

'i’ | D000 100000

"o’ | DD0DOO 8000 (1)
‘v’ | 000010000

'x’ | 000D 1600 (CO0O)O 2)
"X’ | 000D 1600 (CO0O)O 2)
'e’ | D00DD0O0D0DOOOOO(QOO)D 3)
'E’ | 00000000000 (@O0)0 (3)
7€/ 11000000000 3)
'F/ | 1000000000 3)
'g’ | 00000000000 -40000000000000000000000000000 | (4)

100000
"G’ | 00000000000 40000000000000000000000000000 | (4)
100000

‘¢’ | 00000 @OO0O0O0OO0ODOO0O0000000000O00)O

'y’ | 000 (Python 0000000 repr() 000000)O (5)
's’ | 000 (Python0OODODODOO str() 000000)O (6)
's/ | 000000000000O0O0O0O00000 ‘s’ 000000

5.,6. 100000 — str,unicode, list, tuple, bytearray, buffer, xrange 53



Python OO OOOO0O,0000 2.7jal

l.oooooooooOoO0O0O0O00O00O0OOOO0OO0OO ('0)OOOOOOOoOODOoOoOoOooooo
ooooooooocoobocoooog

2. 0000000000000O0000OOO000OOO000DOOO0O0O0DOOO00ODOO0O0OO0OO0
OO0 'oxr 000 'ox/ (000000000 'x 0 'x 0000000)0000000A0

3. 00000ooo0o00ooo00oooO00oooO00ooOo00ooOOo00ooOOo00oOoOo0o0o0o
oooood

O000oo000ooo0oo0ooooooooooboennO

4, 0000000000000000O0OD0ODO0OO00O0ODO0O000DO00O0ODO0 0000 OODOO
ood

0000000000000 000000oooDoooDoDoDooo 6000

5.%r 000 Python2.0O0O0O0O0C0O0O0ODO
gbobooooooooobooboo

6. 0000000000O00O0ODODO unicodeDOOOOOOODODODODODOOD unicodeOOODOO
obobooooooooboobon

7. PEP237 0000000000

Python 00 00000000000000000 $s000000\0r 0000000000000
goooogo

00000 27000:0000 1e50000000 s£f0000 sgO0OD0O0ODOOOODOODODOOOO0OOO
gboboooooooboobobobob string 00 redb0dboooooOong

5.6.3 XRange U

xrange UOO0O0O0ODODOOOOO0OO0OO0O0O0O0D0DOO0O0000000000000O0 xrangeOOOOOQd
xrange 0000000000 OOOOOO00O0OO0OO0OOOOOOO0O0O0O0OOOOOOOO0O0O00O0O0OO
goboobboobobuoobooboboobooobboo

XRange 100000 O0O0OOOODOO0OOOOOO0ODOO0ODOOODOUODODOOODOO 1len()ODOODODOO
gobooooogo

564 00000000 OOO

ooOoOoOOoOoOOoOoOo (bytearray)ODOOOOOOOOO0OO0OO0OO0O0O0O0O0O0O0O0O0O0O0OO0OOOO0OOOO
ocooooooooooooooooooOooOoOoooDOOooO00o(@oooooooono)ooooooooo
ooboooooboooooooogoooooooooboooooobobooobooooOo0:-D0obbooDbDbOoDbobog
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oooooooooooooooOooooooooOooOoooboOoOoOoooooOoObOOobOOoOoOooooOD (@oo
xOo0OOoOOOoooooooo)o

o0 od 0O

s[i] = x sO000 sO0xO00O0O00OOO

s[i:j] =t s0i00, j000b0b0oboboooooonD «gn
ocooooooo

del s[i:7] s[i:3] = []O00O0OO0O

s[i:J:k] =t s[i:j:k] 0000 «000O0DOO0O (1)

del s[i:J:k] oododdd s[i:j:kx]00oooooon

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

s.extend (x) s[len(s):len(s)] = x0O00000O0 3)

s.count (x) s[i] == x000:/0000000O0O

S.index (x[, 1i[, 3j11) s[k] == x00 i <=k < jOO0O0O0ODO k0O (@)
goood

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

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

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

s.reverse () sO00000000000 (7

s.sort ([cmp[, keyl, sOO0o00ooooooao (7, (8), (9),

reverse]]l]) (10)

Notes:

.t00b00o0oooooco0ooo0oobobo0oobooOooon

.0000 PythonO COOOOOOOOOOOOOOODOOOOODOOOOOOOOOOOOOOO

00000000000 Python14000000 Python2000000000C0O00000C0COOO
oooo

.x000000000@oODooOooOoOO00O0000)000000

.x0s0000000000D00 valueErrorJO0O00ooooooooobOobOobDOOOOOOO

00000000 index() OOOO0OO0OOOO0OOOOOOOODOOOODOOOOOOOOODOOOO
ooooooooooobooooooooooooooooooooooboOooooboOooDboOoOooo
0000000000000 23000:0000 index() ODOOOOOO0OO0OODOOOOOO
ooobooooooooooboooon

.insert () D000COO0O0OCOOOOOOOOOOOOOOODOCOOOOCOOOCOOODOOOOO

0000D0000o0o00ooo0o0ooo00oDooooooo0oooooooooooooooon
ocoobooOoobooOo?23000:000bO000OooOoooobobOOoOoOoDbOOODO

.pop () DOO0OODOO0ODODOODOODODOODOODOODOODOODOODDODOOOO

-lg0o0ooooocoooooooOoocoooboocoobooOoooao

.sort () 000 reverse () UO0DODUOOODODOOOOODODDODOOOODLDDOOOODDOOUODRO
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oooooooooooboooooooooooooooooooooooooooOooobooOooo
cooooooooooboOoobooOoooon

8. sort() 000000000 DOOOOODOOOODDOOOODODOOOODO

cmp 0 20000 distitems) 0000000000000 OO0O0OOOOOODOOOODO 20
0000000000000 O0obDbO0o0b0O0O0O0d cmp=lambda
X,V cmp (x.lower (), y.lower()) UUOUOUOUOOOO NoneOOO

keyD 1000000CCOO000000OODOODOOCOOOOOO0OOOOODODOOCOOOOOO
gobodbO key=str.lower 000000 NoneO OO

reverse 1000000 TruedOOOOOOOOOOOOOOCODODOODOOODOOOOOOOOOO
ooooooooon

O0000 keyOOO reverse 00000000000 emp 0000000000 0OODOOOOO
OO0 keyODODO reverse 00 0000000ODO0O0O0O0O0O0ODO0O0O0 empO0O0O0O0OOOOOO
0000000000000 0000000000000 emp 000 keyOOOOOOODOO
functools.cmp_to_key () 000O00000000000023000:NoneOOOOOO cmp
000000000000 0000000000.00000 24000:key000 reverse 0000
oooo.

9. Python23 000 sort () 0000000000000 O0OOOO00O00O0OO0O0ODOO0OO0O00OOOO
oobooobooooooobooooboooooooooooOoOoobOoobo0 —0OOOoOobOOoooboooo
oooboooooooobooooooooobobooobboooooooooDooOooD

10. CPython implementationdetail: 0000000 C0OO0O0OC0OOQOOOQOUOO0OO0O0OOO0DOOODOOOOOO
000000000000 0000 Python23 000 COODODOU0DODOODOODOODOOOOOO
000000000000000000000000000 valueError0O0O00OQ0o0oonQ

5.7 set 0 000 — set, frozenset

set 0000000000000 O0000O hashable(ODOO0O00D0D0)0D00000000D0O00DOOO0ODOO
goboooooboooooooobobooobooboboobogoobboboobooboobonoboobb oo
000oo000o0ooOo0ooO0d0o00oDo(@UODO00DO0DOoDU0OOO0ODODO0OD0OO0ODO0 dict, 1list, tuple,
OO00D0O0O0O0D0Q collectionsOOO0D0DO0)ODO0O0D24000.000000000000 setsd
x 1in set,len(set) OO0 for x in set 00000000000 OOO0O0OOOOOOOOOOO0O
sets0 000000 (@MOO)DO00O00O0O0O0ODOOO0O0OOOOOsetssO00O0DOOOOOOOODOOO
obobooooobooboboboboooobooon

set OO0 frozenset 00002000000 set0000D000 set 000000 — add() O
remove () DODOO0OOODOOO0OOODODOOOODODOOOODOOOODOODOODbOODOODDODOOO
O00D00ODO0Oset0 0000000000 0OD0O0ODO0OOO frozenset0OooOoooooooooooOoO
OO0 (hashabley 00 —O0O0D0OOCOOO0OOOOOCOOOOOOCOODOOOOOOODOOOOOOODOO
ooo
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Python2.70000000 set(frozenset 000 0)00 set 0000000000000 O0O0DOOOOOO
coooooobooOoobooooooOoOooood: {fjack’, "sjoerd’}.

cooooooboooobooooooooon:

class set ( [iterable] )

class frozenset ([iterable])

iterable 0000000000000 setJ00OO frozenset OO D0OO00OO00OO0O set0 OO0
gbobooboobuobobboobOobUODsetd set, 00000 setd frozenset DOOOODOO
OO00DOO0D0QC0O0ODO iterableCO0OO00O0OO00OODOOODODOOO set0DOOOODO

set 000 frozenset OOOOOOOOOODOOOOOOOOO:

len(s)
sets 0000000000

X in s
xOsO0OO0OO0OO0O0O0O00O000000a0a

X not in s
xOsOOOOO0O0O0O0O0O0OO0O0oOoOoooooooboon

isdisjoint (other)
set0 other 0000000000000 TreOOOOOOsetDOOOOOOOOOODODOO
000000oooooobobooooogoo26000.

issubset (other)
set <= other
set0 0000000 other DODODOOOOOOOO

set < other
set 0 other 00000000000 O0O0O00O0O0DODODODOOSset <= other and set !=
other 4o

issuperset (other)
set >= other
other 00000000 set0000D0O0O0O0OOOO

set > other
set 0 other 0000000000 O0OO0DODOODODOO0ODO set >= other and set !=
other OO OO0

union (other, ...)

set | other |
setJ000other DO OO0 DOOO0OODO setD 0000000 OODO26000: 0000000
O000o0o0o0oooooooooooooo

intersection (other,...)

5.7.
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set & other &
setJ000 other 0000000000000 set00O00000OO0OO226000:000
O00000O0o000O0bo00o0ooooooboooooo

difference (other,...)

set - other -
set00000D0O00O0D0ODOOotherDO0O0ODOOOODOOOOOOsetd0DOOOODOOOO
26000:0000000000D000D0OOO00ODOODOOODODOO0ODO

symmetric_difference (other)
set * other

set0000 other 0000000000000 0O000O000O0O0set0O0OODOO

copy ()
sO000000000setd 0000000

Ooo0oo0ooo0oo0ooooaogao o union (), intersection{(), difference(),
symmetric_difference (), issubset (), issuperset () DO O ODOOOOOOOOO
obobooobOoboo0oo0obob0obob0obUobDOobDobOUooOoOUbODbOUObDUD setob O
O0000000O00000000000 set ("abc’) .intersection('cbs’) 0000000O
O00O00Oset("abe’) & 'cbhs’ DUOOOODOOOODOODOODOODODO

set O frozenset OOOOODO set0 set 000000000 O0CO0O0 set0O00OO0OODO set
goooooooooOoOoOOODDODODOOO(@ODOOOOO0O000O00000000000)00
OO0set00000 set0 0000000000 OO0O0O0OO0O0O0O setd0000 setd00OO0O0O
coo(@oooooooooooooooooooooon)o

set 0O O0ODOO0OO0O0O0O frozenset OO0 ODDODOOOODODOOODODOOOODOGO
000000000000 00set("abe’) == frozenset ('abc’) O set('abc’) in
set ([frozenset ("abc’)]) O TrueOOOOOO

oooodooOoU0OooOoOooOoOoodO0oOo00oOo0U0ooOdUooOoUoOoOOO0 (oboooogoogo
O00000)0D0D00000D000000Falsed0O0O0 @ a<b,a==b, 000 a>pb 0000
OOsetD _cmp_ () OOO0O0O0O0OO0OOOO

set 0000000000 @OOO00O0)0000000O0O114ist.sort() J00O0D0DODODO set
ocoooooooocoobooon

set 00 0000000000000 hashable OOO0O0D00)0000000000O

set 0000000 frozenset 000000000 O0OOOOOO0O0OOO0OOOODOOOOOO
O00000000000000000 : frozenset ("ab’) | set("bc’) 0 frozenset 00O
doooooooono

UO0b0000b0O0o0000d set000000O0C0O00DO0OO0ODOO frozensetOOOODOOOO
oooooooo :

update (other, ...)
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set |= other |
O0D0other DOOODOOOD set0000OD0O0OOO0ODOOODOR26000:000000000000O
Joo0oo0ooOooooooo

intersection_update (other,...)

set &= other &
OO0 setd OO0 other 00000000 OODOODO setD00000D0O0OOOOO26000:0
0000po00Doo0ooooooooooooooo

difference_update (other,...)

set —= other |
other 00000000 0OOODODO set0D0D0ODODODODODOOCOCODO26000:0D000000CO
Joddoooooooooooo

symmetric_difference_update (other)
set “= other
00000000000 000o000oooooDoboOd set0dooooOoad

add (elem)
OO0 elemOd set0000000O

remove (elem)

OO0 elemO set0 0000000000 elemd set0 0000000 KeyError JOOOOOO

discard (elem)
OO0 elemO set0000D0O0D0O0OO0OOOOOOO

pop ()
Jdddd0d setd0 000000 set000000O0O0OO set0 000000 KeyError OO0
goog

clear ()
set00000000OOOO0O0OO

000000 update(), intersection_update(), difference_update(), O O O
symmetric_difference_update() 000000 0OODODOOODODOOOODOOOODOOO
ooooooooooa

__contains__ (), remove (),000 discard() D000000 elemO set0 00000000
O000O0 frozenset 0000000000000 elemset 0000000000 ODOOOOOOO
0000000000000 0000000D0000000D0O0O0O0elemsetD00000O0DOOOO
gobobooooo

odes

D000 set00000 setsODOOO0ODOODOODO setd0O00
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58 0000

0000 (mapping) D0 O0DOO0O hashable DO OO0O00)0O00O0OODOODODOOOCOOODOOO
000000000000 00000000000000000000D000000000D000 (dictionary)
00000 {@O00Ob00db000DbOO00bO00DD0O0 1ist,set, 000 tupledOd collectionsO
ooooogooooo)o

OO00ODO0O00CO0OOOO0ODODOOOODOO0O (hashableyDODOOOOOOOOODOODOOCODOO
ooodo({@oooooodoooodOooU0odooUoO0)doooD0ooUooDoooDoooood
ocoooooooOoooOooboOoooooOobooooOoDb:0D0oOO0bDOoO0oOO0oDbDOoOoOOoOobogD@oOon
Oi.o0000)0000000CO0O0O0O00OOOOOOOOOOOOOOOOOO@MOOOODOOOO
gooboobodoboboobooooooboobooobooboobDbooboobbobbooboo
co0ooOoOooooooobooooboooooo)yo

0000 key: valueODODOOODOOOOOOODOODOOODOOOOOOOOOOOOODOOOODOOO
O : {"jack’”: 4098, ’'sjoerd’: 4127}0000 {4098: ’jack’, 4127: 'sjoerd’}
Oodooo dictdoboooooboooooooooo

class dict ([arg])

oo bobobobbobbobodddodoooooooooooboobooobooo
0000000000000 0000000000000000000 erg00O00OO0OOOODOOO
gddooooooooboobobbbobobobobbboodddddooooooooooboboobooo
0000000000000 0000000000000O000O0O00D0DOO0O0D0DoDoOOooUooO
oo obbbobobobobbbotbodddooooooDob b bbo
ddddooooooooooobobobobobobobobododddooooooooooooooo
0000000000000 00000000000oU000o0o0000oooooooooon
godddoooooooooooboboboboboobooog

ooooooooocooboooooOobooOobooOoboooOoOoooOoOoOoOoDOOoOobOoOboOooboOoOooo
ooobooooooboooobooooooooobooooooooooooobooOooooboooDboOoooo
oobOoOoobooboodn {"one": 1, "two": 2}000000000O00O000O0COO

edict (one=1, two=2)

edict ({’one’: 1, ’"two’': 2})
edict (zip((’'one’, "two’), (1, 2)))
edict ([["two’, 2], ['one’, 111])

Ooooooo pythonOO0O0O0O0ODOO0O00O0OO0OCOCOOOO0ODOOO ;000000DOCODOOO
oobo0ooOOo0oDOOoO0oOOoO0OoOoO0OO0O0OO0OOOUOOOO023000:0000000000O
oooodooOoO0OooOoOooOoOooOd0oOooU0DOoOUDOoU0ODUOOOOO0O0 (UoDooboogo
ooo0ooOooooOooboooooooooog):
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len(d)
00 d4Jd0000000000nooan

d[key]
dODOD keyOOOODOOOODOD keyOOOODODOOODOKeyErrorOOOOOOOOODO
O25000.

d[key] = value
dlkey] Ovalue0 OO0 OO0

del d[key]
d00 dlkey] 000000000 keyDOOOOOOOOKeyError 0000000

key in d
d00O0 kyODDODOOOOO TrueOJOOOOO0OO0O0O0OO0OO0OO00O00O FalseOOODODOOOO
oooz22000.

key not in d
not key in dOOOOOOOODOOO22000.

iter(d)
O00d4d00000000000D000000000D0000D0 iterkeys () OO0OD0OOODO0O
oonooooo

clear ()
Jo0o0do0oooooooon

copy ()
gooooooooooooo

fromkeys(seq[, value])
seq DO DO000value 00O OODOOOODOOOOODOODOO

fromkeys () 00000000000 0000000 valueOOOOOODOO NoneOOO
ooooo23000.

get (key[, default])
OO0 keyOOODOOODOO keyDOODDO0OO0OUO0OO0OODOO0OO0OUOOO0O defaulr 00D O0ODO
default 00 D000 ODOO0OQOO0OQOODOOOO NoneOOODOOOOOOOODOOODOOO
KeyError 000000000 OOOOO

has_key (key)
O00 keyJODODOOOOODOOOODODO has_key () O key in A0OO0O0OO0OO0O

items ()
doooooo (key, value) DO0O0O0OOOOOOOOOO

CPython implementation detail: 0 0 0 0000000000000 0O00OO0OOOOOOOOO
OCPython 0O DOIODODUOOOOOOOOODOOOOOOOOOOOOOOODODOO
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ddd items (), keys(),values (), iteritems (), iterkeys () OO0 itervalues()
god00oooooooooooboooooooooooboooooobooooog (value,
key) OO0 zip() OO0 pairs = zip(d.values (), d.keys()) UOOODOOOOO

000000000000 iterkeys() OO0 itervalues() 0OOODODOOODOOO
U : pairs = zip(d.itervalues (), d.iterkeys()) U pairsUO00000000O0O0O0
pairs = [(v, k) for (k, v) in d.iteritems ()] 000000

iteritems ()
000 (key, value) DO0DD0OO0OO0OO0OODODOO0ODOdict.items () O NoteOOODODOOO

iteritems () D000 O0OO0O0O00O0O0D0O0O0DOO00DO0ORuntimeError 0O00O0OO0OO0O
ooo0oOoOoOooOooOooobOoOoOoOboOoOobbooooooOo22000.

iterkeys ()
OO000D00O0DO0OO00D00OO0000 dict.items() O NoteOOOOODODO

iterkeys () 000000000 DODODDOODO0O0OO0O0ORuntimeError 000000000
J000o0oooooooooobooOooOoOooo0oo0oo0o0o00o0oOo 22000.

itervalues ()
00000000000000D00 dict.items() O NoteOOOOOOO

itervalues () DO00OO0O0O0O0OO0OO0OO0OO0OO0OOO0OOOOORuntimeError0ddoononoa
J0000o0oooooooooobooobooooo0oo0o0o000 22000.

keys ()
000000000oooOobobDbOb000 dict.items () O NoteODODODODOOO

pop(key[, default])
OO0 kyOODOODODDOODODOODOOOOOOOOOOOOOODOOODOOODOOO default 00O
O000defaul:t 000000000 key000OD0O0000D000 KeyErrorOOOOOOODOO

ooo23000.

popitem ()
oo0 (key, value) DOODOOOODOOOOOOOOO

set000000000O00O0000D0000 popitem() OO0O0O0OO0O0O0O0O0COOOOOO
0000000000000 00O0O0popitem() OOOOO00O KeyErrorOOOODOOO

setdefault (key[, default])
O00 kyOOUOOOOOOODODODODOOQOOO0OODDOOOOOODODOOO defaulr 000 keyO
0000 default 00O O000default 00 ODOOODODO NoneO OO

update([other])
000000 other 000000 O0OD0D0OO0O0O0O0ODDO0OO0OOODODODOOOODODODOO None
ooo

update () OOO0OO0OODOODOOOOODOODOODOODODODOOOOD@UODODODOOOODOO

62

05000000



Python OO OOOO0O,0000 2.7jal

2000000)0000000000000000O0DOOODOODOO0OO0O00OO00ODODOODODOO
0000000000 :d.update(red=1, blue=2) 00000 24000:0000000
ooooooooooooooooobo0ooobobo0oooooooooOooDbboOooobooOoo

values ()

O00000000000D0000D0D0 dict.items() O NoteDDOOODDOO

viewitems ()
00000 ((key, value) 00)OODOOODDODODOOOOODODDODDODOOOOOOOOOO
Jdooooooooooobobooooo27000.

viewkeys ()
J00d0o0ooooOooooooboooOoooOoo0oo0o00o000oooooooooooooboooon
ooooooo27000.

viewvalues ()
000000000000 0000000000000O0O0000o0bO0o0o0oD0o0ooOoOooOoOon
ooooogogo27000.

581 00000000 OOO

dict.keys () O dict.values () O dict.items() OO00OOOO0O0OOO0OODOOODOO OOOOO
000 oOoooboboObooOobOoObOobobOoOobOO0000000000000ooooooooDOoooooOooboobooOn
ooooad

gooboooboooboobooboobooboobooboobooobOoobooboobooboob O

len (dictview)

goboobobooboo

iter (dictview)
000o0oooooooo ((key, value) DODODODODODODODODODO)ODODODOOOOOOOOOO
ooa

0000000000000 0000000000000000000Python DO O OO0OOOO
oooooooooOoOobOooOoOooOoOoO0oooO0O0oDOoOodbOOoOoOOoDoOoOoDboOoObDoooo
0000000000000 0D0000000D00oD0o0o0oooDgn (value, key) OO0
zip() OOOOOOO: pairs = zip(d.values (), d.keys()) UOOOOOOOOOOGOQ
dd0dU0pairs = [(v, k) for (k, v) in d.items ()] D000

oobo0ooooobOCcOooooo0ooboOoOoooDOb0OdO0rRuntimeErrord000000O0COOOO
oooooooooooboooboooooo

X in dictview
x0 0000000000000 0000@OUDO00 x0O (key, value) OOODOOOOOODO)
00000 TrueOOooGOoO
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cooboooobooooooooooooobooooooooobooooo0oooooooooooonogd
Oo0000 (key, value) OO0OOO0O0O0O0OODOOCOOOOOOOOOOOOOOOOOOOOM@O
oo0o0o0oooo0o0o00ooooO0000oooOO0000o0ooOoOO000000)00000000O
000000000000 Cotherr OO0OOOOOOOODO):

dictview & other
Jdd0d0ooooooooobobobobooObOoOoo0o00000000ooaoano

dictview | other
0d000ddoOodobOO00bOo0odboOobOOo0bO0odooOoobDOooooOoon

dictview - other
0000000000000 D00000 (dictviewdODDOO other DOO0OO0OODODOOO)OODOOO
gdooooooo

dictview ~ other
000000000000 000000 (dictviewD other 000000000000 OO0DOOOOO
0oo00D)DooDooooooooooo

ooooooooood:

>>> 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
>>> 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’ }
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59 000000000On

0000000000 O0CO stdio0O000000O0O0DOOOCOOOO000000O000 open() 000
gbobooooooobobuobO0obobobbUn os.popen() U os.fdopen (), 000000000
00 makefile() OOOO0OO0OOOOOO0OOOOOOODOODODODOOOOOOODOOODODODODOO
U0 tempfileU0O0D00OO0O0DOO0OODOOOODOODODOOODOOODODOODODOOODDOOO
gb00 shutil OO0OO0OO0OODOODOO

gooooO0o0Orvo00oOoOoOoOoOoOoOoboOoO0OO0D TcError 000000000000 DODODOOO seek()
gobooooooooooobobooooobooooooobobobobobooooobooboboboboo
gobgooboobbooboobbooboobbooboobboob

cooooooboooobooooon:

file.close()
ooooooboooboboboOoooOoOoOoobDOoO0bobOoOoOobUOoOoObOOoobDOoOobobOobDOoooO
oooboboooobobbbooobooooobDbb0OoooDD valueError gononooogd
close() DOOOOOODOODOODODODODO

Python2500 withOOOOOOOOOOODOOODOOODOODOODODODOODOOOOOOO
OO0000 fOwithOOOOOOOOOOOOODODODODOO

from _ future_ import with_statement # OO0 Python 2.6 UOOOOO

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

print line

00000000 PythonOOOO0OODOODOOO0ODOOOODOOOODOOOOODOOOODO

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

f.close()

OO00O: ODOO PythonOd “O000C0”00 withOOOOOOOODOOOOOODODOOODOO
00000000oo00oDo0o0ooo00ooo0ooo0ooo0oooDooooDoDoooDoooon
000000000000000 contextlibOOO contextlib.closing () DOOOOOO
oooood

file.flush ()
stdio O fflush() DO0O0OO0O0OOO0O0O0OOOO0OO0OOO0OO0OO0OOO0OO0OOOO0OOOO0OOOOOOO0O
ogodooooooooooooooon
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0o0b0: flush() OOO0OO0OOCOO0OO0OO0O0OO0OOO0OOOO0OO0OO0OO0OOOOODOOOOOOO00
00000000 flush() OO0 os.fsync() OOOOOOOO

file.

fileno()
gooodO0oOo0ooooOoOooOoU0oooUOooorvooUOooOUUDOoUDOUOODOOoUOD “noOOo
OO0O0”’0000000D000000000D0D fentlOOOOOO os.read () DO0O0O0O0Qoog
oo0oOoO00OOo0o0bDOo0oO0O0oOoO00oDOoOO00oDOoOoOobOooOoooo

oob:. dobooobobooobooooooooboooooooooooooboooOooobooooon
oooooooooobocoo o

file.

isatty ()
00000y (IDO0OCO0)ODODODOODO0ODOOD0O0O0 TrueOOODOOODOOOO False
ogooooo

gob: dgboooobooboobbooboobooobobooboobboobobbooboo
gbobooogobobod

file.

file.

next ()
O0000O0DO0bOO0O0C00O0ODO0bOOO0ODO0OO0OO0OD0OO0OOiter(f) 0 ((|ODO0OODODOO
O0)f000000for000 (OO0 for line in f: print line)0000OODOOOO
000000000000 D0O0 next () O0O0O0OO0OO00OOODDODOOODOOOOOUODOOCOO
00000000 DO0O000oo0000oDoOo00o0ooDDO00o0ooOoO0ooDO EOFOO0DooOooad
O Stoplteration000000 (DO0O0O0ODOOCOOO0OOODOCOOOUOOOODOOOOOOO
0)OooODOooOOoOOoDOODODOOO forOODbO (@bOODOOOUOODO)DODDOODOOODODOO
U0 next () DOODODODODDODOOOOOODODOOODOODOOO0O0O0O0O0O0OO0O0O0O0O0OOOOOO
(readline () O0OD0)0D0O00O0ODOOUOODO next () DOODOOQOOUODOOOOODOOOODOO
Jdodddd seek(y DODODOOOOOODDODDODODODOOOOO0O0O0O0O0O0OU0U0OUOUODUOUOUOOOO
ooopoo23000.

read ( [size ] )

000 size 0000000000000 00DO (size0000000000 EOFOOOOOOOOOO
O000000D000)0 size00000000COOCODOO0OO EOFOODOOODOODOOOOOO
0000000000000 0o0oo0oo0o0oD0o0o0oo0oDoDooooooooog EOFO0O
0000000000000 00000@EOUO000000000000000 EOFODOoOoOoOOO
0000000000000 00000000D0)000000000 size0000000OOOOO
000000000000000 CO00 fread() O 1000000000000 O0O0O0DODODOO
0b0ob0o0ooo0booboooooogb size00000DbD0ODODOOOOOOODODOODOODODO
0000oooO00ooo00oooooooooooo
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O00: 000000000000 CO00 fread() 0000000000000 EOFOODOOO
ooooooooooobocoobooboooboooo

file.readline([size])
0000o0o0ooo0odDoDooooo0oooooooDoooooobOOooooDo(@oooooooooa
000000000 000000000000D000)0 ¥sizZe0000000000000O00OOO
0 (@O0O0000o000O0)UODDODOU0ODODOUOO0D0DDOOU0O0ODOOUOODDOO sizeb0OO0ODOOO
00000o0o00ooooooog EOFOD0ooooo oo oog

OO00: stdioD fgets() OO0OO0O0O0O0OOCOOO0 ("\0")OODOOOOOOOOODOOOOO
gobooobobgooog

file.readlines ( [sizehint] )
readline () 000000000000 O0OOO0 EOFOOOOOOOOODOOOODODOOODOOO
00000 sizehim OOOOOOOOOEOCFOOOODOOODODOOOOODOOOOOOO sizehint O
00000000 @UOD000o0Do0oo0DoooooO)00o0oOooDoooDoooooon
00000000000 00000000 sizehimDOO0O0O0O0O00O00O0O0OOO0DOOOOOOODOO
gobooboboooo

file.xreadlines ()
0000000 iter(f) 0O0OD0ODOO0OO0OO0O000OO0OOOOO21000.00000°23000:00
00 for line in fileOOOOOOOOO

file.seek (Oﬁset[, whence])
stdiod fseek () OO0O0OODUOOODOOUOUOOOOUOUOOODOwhenceJOOOOODOODOOO
000 os.SEEK_SETUOODODO 0(OOUODDOO)0ODO;00000000 os.SEEK_CURODODOO 1
(000000000000 D0O0ODO0 seek00)000 os.SEEK_ENDOOOO 2(@O00O0O0DOODO
0000 seek00)000000O0OOOOOO

0000 f.seek (2, os.SEEK_CUR) 000 2000000f.seek (-3, os.SEEK_END) 00O
0030000000000

OO000D0O000D0 @O0 "ar 000 ’e+) 00000000 DODOOOODODDOOO0 seek()
Oo0oooOoo0oooo0oooobo00ooooO00ooooO0ooooOooooo0O0n0 (rar)oo
oooooooooooooooooooooOoOOOOOOObOOOooOooonoOo (Cat)yoooono
Ooooo0o0oo0ooooooooooooooooonD (b OO00)OD0O00D0 tell() 00O
oooboooooboooobooooooooooooDoOoooooobOoOooooooooObOooD

OOOOOOOO0OOO0OO0OO0OO0O0seekOOOOOOCOOOOOOOODODOODBOOO

“ 0000000000000 00000 EOF0000000000000000000000000000000000000
goooooooo@obooooooo)oD(@OoOOODOOO0OO0O0O00O000O000O000O00O0DO000O000O00000O
oooo0)oo0oooooooooo
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file.

tell()
stdiol ftell () OODOOOOOOOOOOCOOODOCOOO

OO0O0O: Windows OO O(fgets () OO00)Unix-000000000000000000 tell() O
000000o0oo0d0ooOoO00ooOoO0OooOoODo00oDoOOoDoDoOoooOoOoOD ('rH)ODOOO
gbobooooo

file.

file.

file

ooo
ogod

ood
ogod

truncate([ske])

O000000000000000000000 size0 00000000000 @OO)000O0O0
gooooooooooboobbobooogoooooooobobooboobbobbobbobooooooooooo
ggooboooooboobbobobboobooogooooooboobobobobbbbobboboo0ooooooog
o000o0oooo0o000ooooOo000ooooOO0O0:0000000OO0O00O0OODOO
gooooboobobooboobbooobooboobbooboobbooboobboobOoo
0000000000000 00000: Windows, 000 Unix 00O

write (str)
O0o00d00obo0ooobo0oooooooboo0oooooobo0oobobooonon f1lush () OOO
close () UO0O0O0OOO0OOO0OO0OOOOO0OOO0ODOODODODOODOOUOOODOODOUOOOOOO

.writelines (sequence)

0D00000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
(000000 readlines() 0000000000000 ;writelines() 0000000000
oooo)

goooobobbbooooooobobbbboooobbDbDb file.readline () OOODODOOO
U0 readline () DOO0OO0OO0OO0OOD0OODOODOODODODOOOO

gobooboobobooboobooobooboobbooboobboboboobboooboo
gobobooooooobogoobgobobobobooobooooobobobobobooooo

file.closed

goboboooooboboooooboboboobob0obooboboob0obobobogn;close()
goboobboobooboooboobooboboobobobbooboboobbooboo

file.encoding

OO0o0O0O0000000000000O000000 UnicordeJOOOOOOOOOOOODOOOO
Unicode 0000000000000 0O0OOOO0OO0O0OOO0OO0O0OO0OO00OOOO0O0OOOOO
ocoooooooooooooooooooooOooooOooooooooooboOoOo@oobooboooo
goooooooooOoOoOOODODOODOOOOOOOO)ODOO0O0O000000000000000
tooooobOdobOoO0oocOoooO0obOOoboOoOoboOoOo0bOboOO0ODO NeneOOOOOoOOOO
00000000 Unicode0OOOOOO0O0O000O0ODODOOOOOOO0O0O0O0ODOODOOODOOOOO
oo0ooo23000.
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file.errors

O000000000000000 UnicodeDO00OO0O0O0ODO0OO0O0ODOOOO26000.

file.mode

file.

file.

file.

5.10

COOOoOoOroooOOOOOOOCOODOODODO open() 00O0O0O0O0O0O0O0O0O0O0O0O00O mode
gooboobboobobooboooboobooboobbooboobbooboobboobOoo
gpoooo

name

00000000000 open () DO0OoOOOCOO0OO0ODOOOOODOOOODOOOOOOOOOOOO
oboboooboobooooooooobobobUobUob <...>00000D0O0ODDU0ObDODODO
cooooooobooooboooboooooooOoooOooOoooOoOooboOooo

newlines

Python 000 O00O0OCOOUOU0U0OO (CUOOODOOO)0ODODDOOOOODOODODDODODODOOOOO
000ood0dooo0o0ooo0ooodooo00ooOodooogooooooooooDoooo
oooooOoOoOoOoOoOoOOOOOODOO0O000O0O0 "\r’,"\n’,’\r\n’,None (D OOOOOOO
goodooOoooooOo)yoooooooOOoOooooOOoOooOoDOoOooOUOoDOoOooOgoooooo
0000000000000 0oo00oo00oooo0o0oo0ooo0oooooooooooooon
0000000 NoneOooono

softspace

print DO O0OD0OOOOO0OOOOOODODOOO0OO0OODOOOOOODODOOOOODDDbOOOOOO
000o0000o0b0bO0o0b00bO0bUob0b00oD0obO0bO0O00O0ODODUODUObObO0OO0Od softspace
0000000000000 0U000ooo0o0o0000ooooooo00UUooODn PythonO OO
00oDo0oo0ooO0oo0ooOo0ooDo0oDoOoD(@o0oDOo0ooDoUooDooooooogo
OO0000D0o0o0U00opoooO0),CO00000000Doo0b0000DDoD softspaced00OOOO
ooopoooooog

UO00: D0000 print 000000CODOO0OO0CODOOOO0print00000OO0C0OO0OOO
ooooooooooobocoooog

goougog

memoryview DOOO0O0O0O00OPythonO0O0O0O0O000000O000000O0000000O0O0O0O0O0O0O0O

goo

goboobooobobooboobbooboobboobooboobbooboobbooDbOoo

class memoryview (0bj)

obj 00000 memoryviewODOOOOOO opj0 00000000000 O0O0OODODOOOOO
gboboooooboboboobobooboboboo0obOobOb00dsterd bytearray DO
OO0OD0O0 (000 unicodedOO0O0O0)O

memoryview D 00 000000000000 0D00O00O00op00000000O0O0OOOO

5.10.
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ooboooobooooooooooobooooboboOon strd bytearrayd 000000000
cobobooooobooobooOooOooOoOoOoOoOboOoOobOOoOoobOOoOoOooon

len(view) OOO0O0OO0OO0OO0OOviewOOOOOOOOOOODOitemsizeO0OOOOOOO0O0O0OO
ooooooooon

memoryviewdOOOOOOOO0OOOO0OOOCOO0OO0OO0OOODOOOO0OOOOOOOOOOODOOO
o000 str0b000000C00O0O0O00O0DOOOO0DOO0OO0ODOO0O0OOOOOOO0OO:

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

Ibl

>>> v[-1]

Igl

>>> v[1l:4]

<memory at 0x77ab28>

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

"bce’

ooooooooooobooooooooooooooOoooboooooboooooobooboOoooboOooo
ooooogon:

>>> data = bytearray(’abcefg’)

>>> v = memoryview (data)

>>> v.readonly

False

>>> v[0] = "z’

>>> data

bytearray (b’ zbcefg’)

>>> 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

oooboooooooobooooooooooboooboooo
memoryviewd O 2000000000000

tobytes ()
000000doooooDooooo(@o0 stcrg0oo0ooo)yoooooog:

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

"abc’

tolist ()
000000O0000o0o0bOOo0ooOoooooon:
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>>> memoryview ("abc") .tolist ()
[97, 98, 99]

gobodoobooboooboooo:

format
00DO00D0O00000D0D000DO(struct 0000DOODOOOOO)ODOODOOOODODOOO
Oo0000obo0doo gy 000o0oboooobooon

itemsize
Oo00o0obo0oooboooooooooobooao

shape
000000 NOOOOOO0ODOOOU0ODO ndimdODOOODOOOO

ndim

gobgoobooboboobboooboobboon

strides
Ogo000o0oobo0oOoobo0o0oooooobOboooobO0ooooo0oobOboooo0oOoooooa
ndimdO0O00O000O0OO0O

readonly
oo0oooOoOoooooobbooooooo

51 000000 O0OoDoOood

Ooo0o0oOo25000. PythonO withOOOOOOOOOOOOOOOOOOOOOOOOODOODOOO
gobooooooooobooboboboooboooooboobobobobooooooboboboboboo
gobgooboobbooboobbooboobbooboobboobooboboooba

OO0000O00000000 (context management protocol) 0 0000000000000 DO0OOOOOOO
OO0000o00DOOO00bOOo0oooooooooOoooooooDo

contextmanager.__enter_ ()
gobobooooooooobooboboobooboooDoboobUobobobooooLDoboDoDbOoDbOo
gbobobooooooboobobobobobooboboboobobU with OO asOOO0ODOO
oboobooon

ooooboooooobooboboobooooooboooooooboobobooooooOoboOooboon
00000 __enter () O00000O0O00C0O open() O withOOOOOOOOOOODOOO
ooooogoooo

bobobuobuobobouoobobobuobobuobdlid decimal.localcontext () OO0
00000000000 00o0o0ooooDooD 1000000000000 00DD000DoO0O0oOon
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oooobooobooooboooboooooodbooon,withOOOooooooooooooo
goooooooooooooooooooooOoDOOn

contextmanager.__exit___ (exc_type, exc_val, exc_tb)
0000000000000 000(@U000000ooooOo)0ooooooooooooon
00000000 withOOOOooOooooooooooooooooooooooooooooo
0000000000000 U00OUULODUUUUOUUOOU None OO

ggobobooboboooooobobbbooo withdgobbbooo4o4o withgobboooooad
gboboooooooboooboobobooboboooobooboobobobobooooooboobOoDbo
goboobboob withoboooobooboobooooboobobooboooo

goooobooobobooobooobooboooboboboobobooboobooobuooboo
gogooooooooboboobooobbbboboboddooooooooLo Db bbbboooUoUo o
(contextlib.nested0000)000D000O00O0O0O0__exit. () DOOOOO0OOOODO
gobooboobobooboobboobd

Python0 OO OO0O0O0O000O0OODOODO0O0OO0O0O0O0O0OOOOOO0OOOOOOOOOOOOOODODOO
ooooogooooooooooo 0oooooo00ooooooooooOo0oooooooooobooOog
cooobooooboooooooooooOooboOooobooOooooOooOoOoOOoOoooOoboOooobooOoOoOoooDooa
U0 contextlibOUOOOOOOOOOOO

Python 0000000 (generator) 0 contextlib.contextmanager 00000 (decorator) 000 O
Jo0doboobobb0ob0oboob0ob0bobubU00bOn contextlib.contextmanager OO0
O000000o0U00ooU0DooU0DOo0oO000O00o00oo00ooO0ooOoOn __enter__ () ODOO
__exit_ ()0O0OOOODOOOOCOOUOODOOUOODOOODOOUODOOOO

000000000000 Python/CAPIO OO PythonOOOODOOOODOOO0O0O0O000O0O0O0O0O0O0O
Oooo0ooooooooooOoooooooOooco0o000oooooOoo0O0O00o0oooo0o0n Python O
ooooogoooboooobooboooboboboooobooooooobooooDOoDOobobooooooDOg
cooooooooooooooOooOoboOooOoboOoobooooo

512 0000000

0000000000000 0000000000000000o0Do0ooDoooooooD 1000 20d
oboboooooooooog

5121 00000

oboobobobooboooooboobobobobUbU:imaname 00000 mOOOO0OOOO name
UmoObOOooobOOobbOO0OODbDOODDOOODOOODOO0ODLDOOODbLDOOODOOODOOODO
(import OOODOODOOOODOOOOOODOOOOOODOOOO; import fool fooODODOOO
0000000000000 000Do0ooooOooooOonD f,eoO0ODOODOODO @ODO)OODOOO
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OoO00O000oooo0o)

gooobobobooooooob _diet__OOO0OO0O0OODOOOOOOOOODODOOOOOOOODODOO
gobooobbooooboooobooobbooobbooooboobbboob _diet__ 00000
000000000000 (m.__dict_ ['a’] = 10000m.ad 100000000000000
m.__dict__ = {(}00000000O0O00O0O)0 __dict__ O00O0O0OO0DOOOODOOOOODOO

odobodbuoboboobobobOobd <module ’'sys’ (built-in)> 0000000000
0000D0D0ODOD0OO0000000 <module ’'os’ from ’/usr/local/lib/pythonX.Y/os.pyc’>
ocoooooo

5122 000000 OoOoooooooO

OO0O00COD0O objects0 00 class0O0O0O0000

5123 OO

go0o00O0o00o0O0ooOobOO0bOOobOoo0obOO0ooOooOOooDobO0obO0obO0obO0oooDobDOooDooODOobOoooo
OO0000: func (argument—-1ist)

00000000000o0o0oo02000:0000000000000000000000000000O (O
goooooO)ooooooooooooooooooooooooooooooooon

0000 function0DDOOODODOO

5124 0000

gooooOOo0o0oO0oOodoooOoOoDObOO00o0D0od0oL00DUUooOL0OoDODO0ooDOoUUooO0:(boood
append () 000D0)0000ODO0ODO0ODOOOOOODOODOOOOOODOODOODOODOODOOOODOOO
oboobooooobooboobobobooon

O00O00o0o0oooooooooooooo 20000000000000000000: m.im_selfOO
obooooooobobob0dm.im_funcO0O0O0O0OD0OODOOOOOOODOOO m(arg-1, arg-2,

., arg-n) JOOO0OO0O0OO m.im_func(m.im_self, arg-1, arg-2, ..., arg-n) 0O0O0O
obooboooogog

goooooboobooobobbobooooooobooboobobbbobooooooooobLDobobbbbbooooooa
goooooboobob ooob oo 0bbooo obooobUoobObUoobobboobobooobo
im_self 000 NoneOUOOOOOOOOODOOO self0000000000O0O0OOOOODOOOO
OO0D0O0000000000OD0 self0000O0CO0ODOO0ODOOOO@EOOOD)ODOODOODOOOO
gbobooooobooid TypeError 00000 oon

coooooboobooboooooooooOooooboOoOoobooOooooOooOoOoOOoOoOoOboOooobooOoOoOooOooDOonoag
OOoOCOOOOOO0O0D0OD0D0 (meth.im_func)0O0OO0O0O0O0O0OOOOO0O0O0OOOOOOOOOOOO
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coobooobooooboooobobooobbooobbooobooOooo0oOnn TypeError 00000000
cooooooobooooboooobooOooooboOoOoooOooobooboOooon:

class C:
def method (self):

pass

c =CqQ

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

0000 fpes0 000000

5125 000000000

OO000000OO000Oo00DOoOOob0 “Cco0oboo0oOoooOgrpython00C0O0O0O0OOOOCOOODODOO
goboobodoboboobdoobobooobooboobbooboobboboboobboobbooboo
ooooboobooobOobo0obobob0oboobOonbon compile() OOOODOOODODOODOOO
U func_code U0UOO0OUOOO0DOO0O0OOO0OOO0O0ODO codedOODOOO

O0O0OO0O0O00000 execOOODOOOOOeval () O(@OOOO0oOooooooooO)bO0O0O000OQ
ooooooooooooboboooooono

0000 fpes0 000000

5126 DO0O0O0OOO

cobOoooobooobOoobOoOoooOoboOobooobOoOobOO0o0oO0oOboO0bO0On0D type() ODOOOO

gobooobooobooobboobboobbuoobboobbg typesoobbooobog
oboooooooo

U0 <type "int’>000000000000O

5127 00000000

gooboobodoboboobdoobobooobooboobbooboobbobobooboobboobOoo
OO000O0O00DOO00bOO00bOOOONone(OOOO)ooooooDOOOO

None OO QOOOOOO

5128 0000 0OOOODOO

00000000000000000000000000 (slicings000000)IDDO0O0O0O0OO0OO0ODO
goooOoOoOoOoOoOoOooObOoOO0O00oO0oOo0OoOoOo0oO00O00 ellipsis(@O0O0O0O0)D0DODO
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EllipsisO000000O00O0

5129 0000

OO0o00o00oo00o00ob0O0o00o0dn FalseOOO TrueOOOOOOOOOOOOOOOOOO0OOO
(bboooooooooooooo)ooooooooooO(@ooooooooooooooooogon)
ooooooooooo oooo looooooOoOoOOOOODOOOOOODODOODOOODOOODOOOOO
OO0 bool() 00O0OO0O0O0O0O0OO0OOOOOOOOOO@COCOOOOOOODOOOOOOO)O

UobodbO0d rFalseUOO TrueOOOooooo

51210 D0 O0O0OOOO

ooboodoobooboooobooobooooboooboooooooooooooonoo0onoonod rypesd
ooooo

513 00000

0000000000000 00d00o0ooobOo000000oooooooooooooDoooooa
o0o:

object.__dict_
JddooOoOoO @ooooobO)odooobObOO0o0dddooooOobOO0o0ooooooOooOoooa
oooo

object.__methods_
00000 22000:00000000000000D00000O0D0DOO0O0O00OOOOO dir() O
Jdddo0ooOoooooooooobooboooon

object._ members_
00000 22000:00000000000000D0O00000O0O0O0O00O0O00O00O00OO0O dir() O
dd0d0o0oo0ooooooooooboooooon

instance._ _class_
dd0o0o0oooooooooooobooooon

class._ bases_
d00o0o0o0o0o0oooooooooboobooooooo

class._ name

ooooooooooooao

0000000000000 (new-styleclass) 00000000 O0DOOO
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class.__mro

oobobOooooOoooobooooboooobOoOooooOooOooon

class.mro ()
oooood0oooOoO0OoOoOo0O0oOoOo0U0DOO0UOoOoOoUOOoOoOoOO0oDOoO0oDbOOoODOooOooo
00o0oobooo0ooO0ob0o0ooOobO0bOo0ob0oo000ooD0obOo0O0O0oDLOO0oDObOODbO0n0 __mro_
ocoopooooo

class._ _subclasses_ ()
Jdd0d0o0o0o0ooooooobobooboooboooOoo0oo0000o00o0oooooooooooooboooon
dd0d0d0o0o0o0oo0ooooooooooboobooooooon

>>> int._ subclasses_ ()

[<type ’'bool’>]
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Juoood

gbooooooobob0oboboo0obobODyg exceptions0O00OOO0O0OODOODOODOODODOOO
000000000 0b0b0ob0b0O0b0OnboOgDnD exceptionsO0O0OOO0OOO0OOOOOOODOODODOOO
googo

try 00000 except 0O0O00O0O00OO0O0OO0OOOO0OOO0ODOOODOOODOOOOOOODOOOOOOO
gooooooOoOopoOoOo0ooO (uoooooooooooooooooooooO)H)D00oo0ooooog
oo2000000000000000000000O0OOOOOOOOOOOOOOOOO

ggooboooooboobodooobboooobbooobbbooobDbboobbboobDbbooob b o
0000000000000 0D0O0oOoOo0o0OOn “000 (associated value)’ D00 O0O0O0O0OO0OOOCOOO
ooodoo0ooO@OoU0ooUoDO00ooUooOoU0OdO0ooU0OdO0ooUOoOO0)iooDUoo0oooooood
O raisel020000000000000000000000O0O BaseExceptionOOOOOOOOO
ooo0oo0O0oo0oobOoboOo0obo0n axrgsOOOoOooooonOon

gobooooooooobooboboboooooooobobobobobooooboobDoboboboo
oooo0ooo0ooOOo0oDOO00 “000obodO0oo0O0r»0bOo0DOO0U0oDO0U0OOoU0oOoOoOooOOoooOoood
gooboobooboooobooboobbooboobbooboobbobboobboobbooboo
oooooo

goooooooooOoOoooOooOoOoooOoOooOOoOoOoOooOoooOoooooooooooooooooo
00 Exception000000O0O0000O0O0O0C0O00O00O00OBaseException000000000C0OOO
0000000000000 D0O0O0OPythonO0OOOOOOO tut-userexceptions 100000000

coooooooboobooOoboooooooooooooOooOooOooooboOooon

exception BaseException
goobdooobtoooboboobbooob bbb bboobboobboooo
0000000 @O0000gOg Exception00000000NOODOOOOOOOO str() O
unicode () 000O0O0OO0OO0OOOOOOOOOOOOOOOOOOOOUODUUOUOODOOOOOOOO
goo25000.
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args
gdoooooO0O0O0O0OQ0O0O0000O0UULU0ULOU0UOD0D0DOODODOoODODOooOoOoOoOOOg
00000000000 ooooooooooOooong (IcError00)000O00OO0ODO0O
gdooooO0O0O0O00o0OO0O0UOOLOLOUUUUUOOOOOOog

exception Exception
00o0000o0o0oo0o0oOoU0o0o0oUo0o0oooU0o0ooUo0oooUoOOooDoUoO
000000000000 0000000000D00000000 25000: BaseExceptionO
oooooooooooooa.

exception StandardError
StopIteration, SystemExit, KeyboardInterrupt, SystemExit 00 OOO00OO0OOOO
00000000000 StandardError 000 ExceptionO0O0OO0O0O0O00O0O

exception ArithmeticError
00000000000 00O00D00Oodoooogn overflowError, ZeroDivisionError,
FloatingPointError DO QOO OOOOO

exception BufferError
0000 (uffery 0000000000000 0OODOOOODOOOO0O

exception LookupError
goboooobooboooobooobboooboboobobboobobooobboobbOoo
IndexError 000 KeyError OUOOODODODODO codecs.lookup() UOODODODODOOO
gbobooooog

exception EnvironmentError

Python 00 0000000000000 OOOO T0Error D00 OSError DO OO0O0OOOOO
000000 20000000000000000000 1 0000000000000 errnoOd
000000oooooo(@@o0o00000oooooooO)0 2000000 strerror0dn0gd
(00oDU00O0OC0OU00DO0O00O0OU0OLOU0ODO)YDDOU0DOO argsODOUOODOOODOOODO
0000000 152000, EnvironmentError 000 300000000000000000O00O
2000000000000000000000DO0D 3000000 filenameOOOOOOO
oo boooooooooobbbbbobbb argsoooooo O
00000 200000000200000000000000

00000 3000000000000000 filenameOOO NoneOOOOGQOOQOQOOoOGOoO 20
0003000000000000000 errno000 strerror000 NoneOOOOOOOO
0000odboDb args000000O0OO0OOODO0ODOOOODOO0ODODOODDOOODOOO

cooboooobooooboooooooag

exception AssertionError
assert U0 O0O0OO00O0OOOOODOOOO

exception AttributeError
00000 (attribute-references 0 0 0) 0 0000000000000 OODO(QOOO0OOOOOOO
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OO0O0OOO0OO0OO0O0O0O000000000000000 TypeError0000onon)o

exception EOFError
000000 (input () 000 raw_input())000000CCOOO0ODOOOOOOOOCOOO
0000 EOFH) 000000 0d00OoOoooo (@O: file.read() OO0 file.readline ()
0000000000oooooooono EOF0000oooooooooooon)o

exception FloatingPointError
0000000000 ooooUoooooooogoUo PythonOOOOOOOOOOODOO
OO0OD0O0OO0O0O0OD Python O --with-fpectl OOODOODOOOOOOOOOODOODOOOOO
pyconfig.hODOOOOODODOO WANT_SIGFPE_HANDLERUOUOUOOUODODOOOOODODDOOO
ood

exception GeneratorExit
000000 (generatoryd close () ODDDOO0DO0OOODODDODOOOODOODODOODODOOOO
dddddodoodggdstandardError DO ODO BaseExceptionOOOOOO0OOOO
O0OO0O0025000.00000 26000: BaseException00000000000O0O000O0O

exception IOError
(print 00000OD0O open() OODOODOOOOODODOODODOOOODOODOOD)OODOODO
000 “00000ooob0obOOo”>0 “0000b0b000oooDOo”o0D0b00 yvoooooood
gobodoboboobooooga

000000 EnvironmentError 0000000000000 OO0O0OOOODOOOOODOOO
0000000 EnvironmentError 00000000000 O0D0OOOOODODOOO26000:
socket.error 0000000000000 O0OOOOOOODOOOOOOO

exception ImportError
import 000000000000 OOODODDOOOOOO from ... importO000O0OOOO
ddddoooooooooooboboobobooobooog

exception IndexError
00o0DbOo00o0oobhO0o0o0oobO0o0o0oObO0o0o0ooOoO0o0oo0DODOO0o0ooDoDoOoooDoOoO @ooooao
odobobooooboboooobbooobobooobobooooDbboU;ogbobbooUobooo
000000TypeError 00000 O0O)O

exception KeyError
0000 @oo)yoooooDoooDOoooooDOoooDOoooOooooooooDoooDooooooad
ooooo

exception KeyboardInterrupt
OO0O0O00O0O0OD0OD (D00 control-cO0O0O Deletel0)OOOOOOOOODOOOOOOOQ
goobooobboobbboobbooobb oo b o000 b0d input () O
raw_input () 00O000000OCO0O0OO0OO00OOCOOOO0OOOCOOOOOOOOOOOOOOOO
oobDb Exceptiond00000O0O0O0OOODOO0OOOODOOOOOOOODOODOOOOOO
00 BaseException0OOODOOOOODOOONO 25000: BaseExceptionOOOOOO
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ooooooooo.

exception MemoryError
ooooooooobooooooOoooobo @oooooboOoooooooooo)obboooo
goooboOoO0ooOobOOoO0ooUoOOd0oOoUdbDOoOooOUoOooUoOdbO (Dbo)ooogobooooooo
000000000000 00000000000000000 (CO malloc()O00)OOOooOoO
goboboooooboboboooboobobooobobobooobobobDoboboobL;oboobo
gojoooooooobobobbbbbobbboddddoooooooooboDbobobobo
ood

exception NameError
0000000000000 0000000000000O000O0O000DOoO0oOoooOoOoooDoO
godddoooooooooobobobobobobboobobooogooooog

exception Not ImplementedError
00000 runtimeError 000000 0O0O0O0OOODO0O0OODOOOOOOOODOOOOOONO
goooCoO0oO0oO0OO0oO00o0O0O0o0UO0UUUUUUUUUULUOoUUooUoooooooOoOOoog
ooo 1.52000.

exception OSError
000000 EnvironmentError 0000000 O0DOOCO0ODODOO0ODOOOODOOOODOOO
ooooooooo(@OooboOoboobDOoooOo0oboboOoOoOoOooboOoDbooDOOoOoO)derrnodn
Oerrno00000000000O0OO0Ostrerror000 CO perror() 000OOD0ODOODOO
0000000000000 0000000000000000000000000000Oerrno
oOoopoDoOoOooooOoooo

00000000000 0000000 (echdir() Dunlink() 00)0O0O0O000O0O0OCOO 3
O0O00D filename 0000000000000 OOOOOOOODODODODOOODO 152000.

exception OverflowError
0000000000000 0000000000000000000000 longinteger 10O OO
00000000000 0D0000000000 (onginteger 00000000 MemoryError O
0000000000000 O0) 000000000000 000000000 longinteger 00000
gocOoooooooDobDoooooooooooDooooDOooDobOoooooDooDoooooonad
oooooo

exception ReferenceError
weakref.proxy () 000000000 O0D0O (weakreference) 000000000000 DOO0O
gooooooOoOoDODOOODOOO0OO000000DOD0o000goooOoobobobooDDDDDOO
0000000000 weakref 00000000 DOOOO0OOOOOOOR2000: 000
weakref.ReferenceError DO UOOOOODOOOOOOO

exception RuntimeError
0000000000000 oooooooooooooooooooooOoooon
0ooooooooooDooo (@obooooDoooooobDooooooooooooooooa
000000000oo0ooooooooo)o
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exception StopIteration
00000O (iterator)d next () 0000000000000 OOOOOOOOOOOOOOOOO
gooooooobobobobbooodoooogoooooobbbbdstandardError 0000
Exception 00000000000 OOOO22000.

exception SyntaxError
00000000000000000000000000000 import 00 execOOOOODOO
Oevel() O input () 00000000 O0OOO0ODDOOODOOODO(@MOOODOOODOO)DODDOOO
oooooooo

goboboboobooboobboobuooboobobbobboobo0obo0obOdn filename,
lineno, offset, text 00000000 0OOO0O0O0ODODODOO stxr() OOO0ODODOOOOOO
ggo

exception IndentationError
godoboobobooobouooooboobooboobbOon syntaxError 0o
ooo

exception TabError
0odooOobOoo0obOOobOoo0ooOOoobOoo0ooDooDoooDOoobODOoo0ooODOobDOooOooOooboOooDoao
IndentationError 00400000 On

exception SystemError
oo obbboboobbbodddooooDbL bbb bo
0000o00000oo0o00oUoo00D(@uoo0o0o0)Doo0oD0DoooOoUoOooOoooo

Python OO0 OOO0OOOO PythonOOOOOODOOOO0O0O0DOODOOOOOOOOOOODOODO
OO0000 PythonOODOOOODODOOODODO (sys.version;PythonOODOOOOOOODOOO
oooooooUooo)y ooooooooooo Wooooo)boobDoUDbDoUoogoogo
goobodboboobdoobooooboobboooboobbooboboobboooba

exception SystemExit
doddd sys.exit () OO ODOOOOOOOOOOOODOOOO00O000O0O0O0OOOODOOOO
OO0DOoO0DOOoO0OOoOobOoOoDOoOD pythonOODOOODOOODOODOODOODOODOOOO
0000000000000 000000 (exit() OODOODODO)IOO NoneOOOoOooOad
gooob o000 (@ObDO0OO0bOO)DOODOODODOODODOODOODODOODODOOO
doo1ooo0ooad

00000000DOO0OD0D00OD code0DbO0ODODOOODODODODDODDOODOODOODOO
(D000 None)JOOOOODOODOOOODODOOOODOODOODOODOOO StandardError
0000 BaseExceptionOOOOOOOOOOA

sys.exit () 000000000 OO0DOOO (try 00 finallyO)0OO0OOOO0OO0ODOOOOOO
gboooooooobobobobooboboooooobobobobobooooobobobOoDbo
0000000000000 000DOO00DOO0oU00ooOOoO(@UuUODnD fork() ODODOODDOOOO
O00)00 os._exit () OOOODOOOODODOOO
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00000 Exception0000O0OO0O0OOOOODOOOOOOODODOOOOO StandardError O
ExceptionOOOOODO BaseExceptionODOOOOOOODOOOOOOOOODOODODOOOOO
0000000000000 00000000000000D0000 25000: BaseException
ocoopooooooooboooo

exception TypeError
00o0000o0o0oo0o0oOoU0o0o0oUo0o0oUOo0o0oooUo0ooUoOOooDoUoO
gobooboboobooboobobooboo

exception UnboundLocalError
oo oboboboboboboboboddoooooooooooboobooobooo
0000000000 NameError 0000000000 0OOOO200000.

exception UnicodeError
Unicode 0000000000000 0O0OO0O0O0O0OO0O0OOOOOOOOOO vValueError O
doooooooooooo220000.

exception UnicodeEncodeError
Unicode 00 0000000000000 0O0O0O0O0ODOOO0O0OOOUnicodeError0000000d
ooopoooo23000.

exception UnicodeDecodeError
Unicode 00 000000000000 0O0O0ODO000O00O00O0OUnicodeError0000000
0oooooo23000.

exception UnicodeTranslateError
Unicode 00 0000000000000 OODODODODOOOUnicodeErrord000onOd
ooopoooo 23000.

exception ValueError
dboboobobi0ooobboobbooobbo0obbUo0bbU000IndexError dgoogg
oo ooooo

exception VMSError
vMSOOoOooOooooooooo vMSOOoOooooooooobooooooooono

exception WindowsError
Windows 000000000 0OO0DO0OQO errno00000000CO00OO0O0OODOOODO winerrno
000 strerror OO0 Windows O OO OODOO0O API 00 0O GetLastError() 0O
FormatMessage () U0 UOUOUOOOOOOOOO errno 000 winerror 0O OODODOO
errno.h 00000000000 0O0OOSError 00000000 DOODODOOO20000.000
000 25000: 000000000 GetLastError() O0O0O0O0O errno00000000O0

exception ZeroDivisionError
000000000000 00 2000000 0000000000000O0000O0OOOOOOO0
gdddooooooooooobobbobooooo
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coobooooboooobooooboooooobooobbodd warningsdO0OOOO0OO0O0OO0OOOOOO

exception Warning
gbobooooooooogo

exception UserWarning
gboboooooboobobobobooooooogoon

exception DeprecationWarning

coobooooooOooboooboooOooon

exception PendingDeprecationWarning

coobooooobooooboobooooobooooooa

exception SyntaxWarning
O000oo0o0o0ooooooooooood

exception RuntimeWarning

cobooOooooOoocoOobooobobobocOooboOooboooo

exception FutureWarning

ooooOooooboocoobooobooOooOoOoOoOoOoOOoOoOoOoOoOoboOoOoon

exception ImportWarning
0000000000000 0U0UU00U000D00DODODOOoODOooDooDoooooO 25000.

exception UnicodeWarning

Unicode 00 000000000000000000O00O025000.

61 00000000

coooboooobooboooboooobooooboooooon:

BaseException
+-— SystemExit
+—— KeyboardInterrupt
+-— GeneratorExit
+-— Exception
+-— StopIteration
+-—- StandardError
+-— BufferError
+—— ArithmeticError
| +-— FloatingPointError

| +-— OverflowError

|
|
|
|
I | +-— ZeroDivisionError
| +-- AssertionError

I +-— AttributeError

I +-— EnvironmentError

|

| +—— IOError
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+-— OSError

+-— WindowsError (Windows)

+-— VMSError (VMS)
EOFError
ImportError
LookupError
+-—— IndexError
+-— KeyError
MemoryError
NameError
+—— UnboundLocalError
ReferenceError
RuntimeError
+—— NotImplementedError
SyntaxError
+-— IndentationError
+-— TabError
SystemError
TypeError
ValueError
+-— UnicodeError
+-— UnicodeDecodeError
+-— UnicodeEncodeError

+—— UnicodeTranslateError

+-— Warning

+——

DeprecationWarning
PendingDeprecationWarning
RuntimeWarning
SyntaxWarning

UserWarning

FutureWarning
ImportWarning
UnicodeWarning

BytesWarning

84

060 000UOO



ofo

oo

gobogbooobooboooboobuooboboobboobobuoobbooobobo

OO000COPythonODOO0ODODOOOODOOOOO OOOOOO — str; unicode, list, tuple, bytearray, buffer,
xrange 00000000 0O0OODOOOOO0ODLODOOOOO0ODLDODOOOODDbDOOOODDLDOOOODDDOOODO
goo0oO0ooOoOoOoOoOO0ODODOODODOOOOO0O0O0O0O0000000000O00ODOODOOoooO oOooogg
oo sgooobobobobobbbbbodooooooooooDoDbobbb rebOO
goooooooooo

7.1 string— 000000000

string 0000000000000 00O00O0O0O0O0ODOOOOOODO0O00000000000O0ODODODOO0O
0000000000000 oooooooooooOoO0 PythonOOODOOOOOOOOO OOOOQ
O O — str;, unicode, list, tuple, bytearray, buffer, xrange 100 0000000000000 OO ODOOOOO
000000000000 00000000000000000000oooOoooOooOoDoOooOoOoOOO™
0oodoo0o0b o000 sOO0bD0o00o0bOoOU0Oo00oDO0ObOU0ODO00OO0ODOOoUODOO regood
googogo

go:

000000000 string0 0000 PythonOOOOOO

711 00000

coobobooooooooobocoooboOoooon

string.ascii_letters
000 ascii_lowercase d ascii_uppercase00000000O0OOOOOOOOOOOOO
ogad
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string.ascii_lowercase
000 "abcdefghijklmnopgrstuvwxyz/ 000000000000 ODOOOOOOO

string.ascii_uppercase
000 "ABCDEFGHIJKLMNOPQRSTUVWXYZ/ D00 0O0ODOUODOODOODOODOOOOOOO

string.digits
oo 70123456789 O0O0O

string.hexdigits
U0 r012345678%abcdefABCDEF’ OO U

string.letters
000 lowercase D uppercase 000 00000O0O0O0ODODODOOOOOOOOODOOODODOOO
locale.setlocale () DOOOOOOOOOOOOOO

string.lowercase
gobooooooboobobobgooboobotoobobobobDooboobbobao
U ’"abcdefghijklmnopgrstuvwxyz’ 0 00000 0ODODO0O0O0ODODOOOODOOOOO
locale.setlocale () UODOOUODOOODODOODOOO

string.octdigits
000 701234567 00O

string.punctuation
cO000000000O00D0oooooono ASCIOO0oooooog

string.printable
dddddddooooooogoogogg digits, letters,punctuation 000 whitespace
0dooooooooood

string.uppercase
oooogooooooooooQoOoUoUoQgoUoobobpboooooUOogogoooao
"ABCDEFGHIJKLMNOPQRSTUVWXYZ’ 0 0 00O OO O0OOOOO0DODDODODDDODDDORDODA O
locale.setlocale () OO000OO0O0OOOOOOOOOO

string.whitespace
OO0 (whitespace) 0000 0O0O0OOO00OOOOO0ODOOOO0OOOOOODOOODOOOODODOOOO
O (space)D 00O (tab)d O 0O (linefeed)0 O O (return)d O O (formfeed)d O O O O (vertical tab) 0 0O O

712 00000000

oooo026000.00000 srO0000unicode00O0OOPEP3101000000 str.format ()
gbobooobobobooobooboobob0obo0ob0obOb0dstring000000O FormatterdQoQ
goboob format () DOO0ODLOODODOODOODOOOODOODOOODDOODLOODDOODLO
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class string.Formatter
Formatter 0000000 O0OOODOOOOOOOO :

format (format_string, *args, **kwargs)
format () U000 APIOC0OOCOOOODOOOOOODOOODOOODOOODOOOODOOOOOOO
00000000000 000000 format () OO vformat () DOOO0OOOOOOOO
oo

vformat (format_string, args, kwargs)
O0000000000000000000 *args x+xkwdsO0OO0OO0O0O00O0O0O0O0OOOO
Jooooooooooooobobboboboobobodddooooooooooobboooo
0000000000 vformat () 0000000000000 00O0O0OOOOOOOOOO
Joddoooooooboobobbbobbbbboboodggooooo

0000000 rormatter0d00000D0OCOO0OOCOOOOOOODOOOODOOOODOOO :

parse (format_string)
format_string 000 000 00O (literal_text, field_name, format_spec, conversion) 0 0 0 0 0O
Jo0o00Db0000 viormat () DOOO0O0OOO0DOOOOO0OODODOOOOOOOOOOOOOO
ooooooooooo

0000000000000 0oU0oU0oU0oOU00o0ooooo0oooo0oooooDoooon
ooboooooOoOooOoooOOoobDoOoDbDOo(@UuOoObOOoO0oDOoOoDbOOUODOOUObObDOoboboOoDo
OO0)Qliteral_ text 0000 00000000000 OOOODOOOODODOOODOO field_name,
format_spec 0 0 0O conversion ] None 0O 0000

get_field (field_name, args, kwargs)
O0000000 parse() (D0OD0)0OODODOOO fielld name 000000 0O0O0OOOO
0000000000000000 (obj,used_key) 0000000000 PEP3101 0000
00 “Omame]” 0 “labeltitle” 000 0000000000000 0O0000O args O kwargs O
vformat () 0000000000 used_key 00O get_value() O key DO O OOOOQOQOQO
goad

get_value (key, args, kwargs)
0000000000000 0000000 keyODODODODODODODODODODOODOOOO
00000000000 ergs0000D00O0O00OO0DODOOOOO0OODOOOOOOODOODOOO
kwargs 0O DO 0OOOO

args00 00 vformat () 000000000000 0D000000 kwargs0DOOOOODOOO
oooooooboooooon

cooobooooooooooOooOoOooooooOoboOoOoOOoO0OoObOOoOoOOOOoOObOOoOoDn
ooobo;0o0o00oobooobooooooooooooooboooooboooobooOono

000000000000 00 Oname’ 00000000 Oget_value() O0keyODODO 00O
Ubob000b0b000 name 0000000 getattr () OOO0O00D0O0O0Oget_value()
gboooooooobooboo
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gboboboboboboooooobobobuoboboboboob0obUdbd IndexError
000000 KeyErrorOOOOGOooono

check_unused_args (used_args, args, kwargs)
000OoO0O0oOooO00oDoO00OoOoO00bOOoOoU00ODOOoUOU0ODOUOUbDOOoOOooOoOOODO
0000000000000 000 set0(OO0D0O0DO00O0DODOOODOOOOOOOOODO)DO
000 viormat 00000 argsO kwargs 000 0000000000000 set0O00OOCODOO
O00000D0O0O0D00OD0Ocheck _unused_args () UODOOO0OOODOOODOOOOOOO
Ooooooooooooo

format_field (value, format_spec)
format_field () O00000000O0O0OOOOO format () 0OOOO0OOOOOOOO
Jgodoooooooooooobbobobbobobobooooo

convert_ field (value, conversion)
(get_field() O00OO)O0O0OOOODOO conversion 00 (parse () DO0O0OOO0DOOOO)O
OOOCOOOOOO00O repr) 0 ’(stryDO0C0C0COCOCOOOO

713 0000000000
str.format () 000000 Formatter 000000000000000000000000 QOO0
000 Formatter 00000000000000000000000000000000)0O

ooooooooooo {(yooooo “coco00oor0ooooboboboOo0ooooooooooooOon
coooooooboooooooooobooboobooooooOooooboooooooobooooooooooDooag
coooooobooooboooooooooooooo: {({ooo };}

gobooboobboobod:

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

attribute_name = identifier

element_index = integer | index_string

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

conversion = W | Ws”

format_spec = <described in the next section>

00000000000 0000000 field name 00 0000000000000 0O00O0O0O0O0OOOO
cobooobooooooboboOobOoobOOoobOoooOOooOoOoOoDooOobOOoOoDoO Yy 00004 conversion
Oo0ooooooooooopoooooooooo r:r 00000 format_spec00000000O0O0OOO
cooooooboooobooocoOooboOoooOoobooooo

0000000000 (Format Specification Mini-Language) 0 000000000
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field name D00 000000000000 argname 0000000000000 0O000O0O0OOOO0OO
cooooboooooooOooboooboOoooobooooooboooOoooOobOboOoOooOooOboOog arg_name
oo1,2 .0000000000000@OCOOO)0DODDOODOOOOO,1,2,...000000000
Ooo0db0O0Oagname0 000000000000 COOOOCODOOOOOOCO .name” OOO0OO
UO0Ogetattr () OOOOO0OO0OO0OO0O0OO0DOO0O0OO' [index]” 000O00OO000O __getitem_ () O
0000000ooo0O0000oooo00027000:00000000000000000000O0O
goar{y {10 {0} {1}yrogboooobouoboboboboboboboood:

"First, thou shalt count to {0}" # 0000000 O0DOOOOOOOO

"Bring me a {}" # 000000000 ODOOOOODOOOO

"From {} to {}" # "From {0} to {(1}" 00000

"My quest is {name}" # 0000000 ’name’” OODODOOO

"Weight in tons {0.weight}" # 0000000000000 ’'weight” ODOOOODO
"Units destroyed: {players[0]}" # 0000000 ‘players’” OO0OOO0OO0O0O0OOOO

OO0 (conversion) D0 D0O0O0OOOO0OOO0OO0OO0OO0OO0O0OO0OO0O0O0OO0OO0OO0DOOOOODODOOOOOOOOO
__format_ () DO0O0OD0OOOOOO0OOCOOOODOODOODOODODOOODOODODODOOOOOOO
gboobodboobooboboobooboobobobobboob __format__ () OOOOOOO
gboboooooboobobobobooooooooboobobo

gobobobbobbobbobbobbobbobbo:-0Db0obDb str)obbO0 7rs” OO repr ()
goooo i gog

0

"Harold’s a clever {O!s}" # 0000000000 str() DOODOODOO
"Bring out the holy {name!r}" # 0000000000 repr() ODOODOOODO

format_spec 00 0000000000000 00O00O0O0O0OOOOO0ODODOOOODOOOOOOOODODOO
OO0OO0OO0D0OD “formatting mini-language” OO0 000 format_spec 00000000000

0000000000000 U00UDL0OUUUOUUOOd formatting mini-language 000000000

format_ spec 000 0000000000000 0OODOOOOOO0O0OOODODOOOOOOOOOODODOOO
0000000000000 000D0OU00O0; 0000000000000 0DO format_spec OO0
000000 format_spec0 0000000000000 OODOODODOOOOOOOOODOOOOOOOO
gooboooooogo

gooodboobbooboobboobo

0000000000 (Format Specification Mini-Language)

0000 (“Formatspecifications”) 0 0000000000000 0O0O0O0O0O0O0O0O0COOCOOOOO0OOOO
goooooOoO0O0O @OoODOoOoOoO0ODOO0 ODO0O0O0OO0)DODODO0OO0OOOO00OO000O0 format () OOOO
coooooobooooooooooOoOooOoObocOoOoOOoO0O0oOoboOooboOoOoOoOOOoOoOObOODbDOOn

goboobodoboboobdoobooobooboobbooboobbobobooboobbooboo
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coooogooo

goboooooooooo

ooodooooo0oooooooooogdo(mO0O00O0OD str() DODODODDOOOODOOOOO

coooogooo

goboobogo

gobooooooooobooobooooon

(standard format specifier)y 0000000 :

format_spec = [[fill]lalign] [sign] [#][0] [width][,][.precision] [type]
£fi11(000) n= <y goooo»>

align(O0) = ARG LA A S

sign(00O) = W N o™

width (O) = oa

precision(00) = oad

type = Yoo ZWe” | Nd” | ZNe” | “E” | “£” | “F” | “g” | “G”

fllO000{‘0 ‘000000000000 000O00flOD0O0000000 align000OO00OOODOO

gbobooboooog
obooboooogo

OO0 alignOOO

00 format_spec00 000000 align00000000000OAIDO alignO0D0O0O00O
oobooooobooo

coooooobooooooon :

0o 00

0oo

2% 000000000000000000000000@O00000000000000
oooooo)

1>t 000000000000000000000000@O00000000000000

oooooo)

00@O0O0D0)OoOoO0ooo000O+0000001200 0000000000000 0O0OO
ooboooooboooobooooboooo

gogbooboboobobooboobboobooboo

obooboooooo
gobooooogo

gogboobobgoobooboooboobooboboobobobobooboooboo
O000O000000O0obalign0000oooooooooooo

sign000000000O0O0D0O0ODO0ODOO0ObOOO0ObOOOOoODOoDObDOobOoDbOoD :

gooogo gd

I+ gobooboobbuooboobboobooboo

r=r 0000000000000 000ooooo@oooooooon)
og gogboooboboobooboboooboobobooboobbooobo

"4/ 000000000000020008000160000000000000000000O0DO0OOO
oo r0b’,’00’, 0000 '0ox’",0000000000O00O00ODOO

r,oboobbooobooobboobL0booobboobDbooobbOoobboobDbboobboo

oooo 'n” OO

ooooooooooooooooooo27000: 7,y 00000OO0OG0OO0OOO
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(PEP3I800000000O)Owidth D 1000000000000000000O0OO0O0O0OOOOOOO
cooooooboobooobooooobooooobooooo

O0widh DOOO00000 (0 ODODO0O000O0OO0OO0O0O0O0OD0OO0O0ODODOOOOO alignment 30 '=" 00
filloo0O o 0o0o0oooooooo

precision] 100000 £/ 000 P/ 000000 g’ 000 G’ O0000O0OCCOOCOOOOOOO
gobgooboobbooboobooobooboobbooboobbobobooboobboobon
OO0O00000bO0O0o0ooooooDoOooDOOprecision00000O00O0O00OOOODOOOODO

gobdnpedd 00000 OODDOOODOODOOODOODOO

coobooooboocooboooooboa

O oo
s’ | O00000O0COO0DOCOO0OCOOO0ODOOO0O0
oo | sy 0ooooo

coooooooboocooboooon :

O oo

‘b’ | 200000000000 200000000

'c/ | O0D0DOOO0DOODOOOODOODOOODLOODD

ra’ 1000000000 O0o0oD 10oooooood

‘o’ | 8000000DO00ODD8UIODOODOODODO

rx! 1600000000000 16000000001000900000000D0D0O0O0ODOO0ODOO

rX’ 1600000000000 16000000001000900000000000000O0O0O0OA0O

'n’ | O00000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0CO000000 ar000o00d

oo | rdaroooooao

ooooooooooooooo (nr 0O0O0OO0OCO)0D0O0OO0OO0O0O0O0O0OOOCOOOOODOOOOOO
Co0ooO0o0oobooOooboo0oOo0nn fleat () OOOOOODOOOOODOOOODCOO

o00opooooooo 1ooooooooooog :
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gg

'e’ 00000000 OO0OOD 000000000 0O0DO0O

'E’| 00000000000 ‘00000000000 e" 000000

rf£7 0000000000000 0DOO00DOoOO0OoDboboOooon

'Fri00000o0oog r£r oooood

g/ 0000000000000 p >=10000000000000000 pOOO0ODOO
cooooooooooooocooooboono
gboboooobobobobobouoo:oboooobDg ey 00 p-10000DO
D0000 expOOOOODOODOODODOODOOO -4 <= exp < pO0O0000ODOOO
£/ 000 p-l-expUO0OOO0OOO0OO0DOO0OOOOOOODOODOODO ey ObO40O p-10
gooooooooooooooooooooooooooooooooooo,ooooon
cooooooboobooobooooooo
000000000000 NaNOOODODOOOODODOOO inf, -inf,0,-0000 nanO
ooooo
ocbo0o0O0100b00O00DbODbODbOn

'G/ygboboooooooobobobobooobo0 'er bbb OobOoDbO fgr 00O
goooOOoOOOoOONaNOOOOOOOOOODDO

'n’| 0000000000 O0OOOO0OOOOO0OOOODOCOOOOOOOOOOOO0O rgr OO0

gono

o\

O00o0o00ooooooo 10000000000 0000g0oon (£)oDooooog
oooboooooogoo

Nong g’ OO0 DOODO

ooooao

goboobobooobuoobooob s-obbobbuoobbooba

ooOooobO s0O0ob0 (yoooooobooooooo s-Obooboobboooboobboooboooonoo
'%03.2f7 0 7 {:03.2£}yy 000O0DO0O0OO

goboobooboboobooobooboobbooboboboboobooobon

cooooooooooooog:

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

’a, cr

>>> " {}, {}, {}/ .format('a’, 'b", ’'c’) # 2.7+ OO

’a, cr

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

e, ar’

>>> {2}, {1}, {0}’ .format (+x"abc’) # 0O0O0OD0O0OD0ODDODO0OO0O0O0O0OO

e, ar’

>>> " {0} {1}{0}’ .format ("abra’, ’'cad’) # 000D0O0OD0ODODO0O0O0O0O0ODODOODODOOO
"abracadabra’
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oooooooood:

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

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

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

"Coordinates: 37.24N, -115.81W’

goobooboobod:

>>> c = 3-5j
>>> ('’ The complex number {0} is formed from the real part {O.real} ’
"and the imaginary part {0.imag}.’).format (c)
"The complex number (3-57j) is formed from the real part 3.0 and the imaginary part -5.0.7
>>> class Point (object):
def _ _init__ (self, x, vy):
self.x, self.y = x, y
def _ str_ (self):
return ’'Point ({self.x}, {self.y})’.format (self=self)

>>> str(Point (4, 2))
"Point (4, 2)'

cooooooooog:

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

$sU srdadng:

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

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

cooooooboocoooa:

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

"left aligned !

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

! right aligned’

>>> " {:730}" .format (' centered’)

! centered 4

>>> " {:%x730}’ .format (' centered’) # O0O0O0OO 7«7 OO0

T dxxxxxxrkrxkkCenteredrrxx  *xxxx+"'

o\

+f0 %-£,% £f00000000000O0:

>>> ' {:4f}; {:+f}’ .format (3.14, -3.14) # O0OOOOO
’+3.140000; -3.140000"

>>> " {: f}; {: £}’ .format(3.14, -3.14) # 00000O0OOODOODOO
7 3.140000; -3.140000"
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>>> ' {:-f}; {:-f}’ .format(3.14, -3.14) # O00OOO0OOOO0O0O --7/{:£}; {(:£}7 000
73.140000; -3.140000"

sxUO sol000000O0O0OO0DOOOOOOOO:

>>> # 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}; Dbin: {0:#b}".format (42)
"int: 42; hex: 0Ox2a; oct: 0052; bin: 00101010’

cooooooooooooooooo:

>>> /{:,}" . format (1234567890)
"1,234,567,890

ocoooooooog:

>>> points = 19.5
>>> total = 22
>>> /Correct answers: {:.2%}.’.format (points/total)

"Correct answers: 88.64%’

cooooooooog:

>>> import datetime

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

72010-07-04 12:15:58"

gobooboobobooboon:

>>> for align, text in zip(’<">', [’left’, ’'center’, ’'right’]):

"{:{align}{fill}16}’ .format (text, fill=align, align=align)

rlefti<!
I Aarnrfcentert NN
I>>>>>>>>>>>right’
>>>
>>> octets = [192, 168, 0, 1]
>>> /T {:0X}{:02X}{:02X}{:02X}’" .format (xoctets)
"COAB80001”
>>> int(_, 16)
3232235521
>>>
>>> width = 5
>>> for num in range(5,12):

for base in ’dXob’:

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

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

= O W W J o U
W P O w I o U

=

714 000000000

00000 24000.000000 (template) 00000 PEP292000000000000000000O0
000 (string substitution) 0 0 0000000000000 s000000000000000000O0O0OO
cooooooboooo sobooobooooooooooa:

e SsO00O00000O0O0O0;sO0000000000

e Sidentifier 000000000 O0ODODOO "identifier"OOODOOOOOOODOODODO
O000000000 "identifier"OOUOODO PythonOOOOOOOOOOOODOOODODOO
oo stboooogoogoboboboboboooooooboboboboboooooDobOoDbo

e S{identifier} O Sidentifier 00000000 DO0ODO0OODOOODOODOOODOODOO
d00o0oO00obOO0oo0oo0obbOOooo0oo0obDOooo0oo0oDOoooo0ooDoooooDoOoobOOooooOoan
"S{noun}ification"O0OOOO0OOOOOOOOOOO

UoO0ob0o00o0oonbouonDg sgbob valueError 0oooooQ

string0 0000000000000 000O000O0O0 TemplateOOOOOOOOOOOO Template
oooooooooooono:

class string.Template (femplate)
oo oboobbbobbobbobooooooao

substitute (mapping[, **kws] )
0000000o00O0b00bobob0o0o0oooDobo0b0dOmapping0 0D 00O0OOOODOODOO
0o00o0ooo0oooo0ooOo0pDoO0U0oooU00OooU00DOooDU0OoDoOoOUU0ooOoOUOOoooOO
gooboobobobobuoobooobobbobooboboboboobUobbobuobo
mapping 0 kws 000 0000000000000 O0O0O0ODO kwsOOOODOOOOOODODODO
gooooo

safe_substitute (mapping[, **kws])
substitute () OO0O0D0OO0OOCO0O0OODOOCODOOODOOOOO mappingd kwsOOOOODO
Jd0o0ooooon KeyError 000000000 0O0OOOOOOOOOOOOOODOODDOO
O00O0OO0Osubstitute() 000000000 O0O0OO $O0O0ODOODODOOO ValueErrord
o0oDb0o0ono sgoobooo

000000000000 0000000000OO00O safe)0000D00O0OOOOOOOO
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coboobooooobodoooobodboooboooooooooooobooooooooon
safe_substitute () O0O0O0O0O0O0O0O0O0O0O0O0O0O (danglingdelimiter) 100000000
Python 000000000 OOCOO0O0OOOOOOOOOOOOOOOOODOOOOOOODOO
cooooooooooobooboobooooo

Template J0D0O0O00OD0O00O0OOO publicODO0OD0OO0O0ODOOO:
template

Ooooo0o0000 emplate 0000000000000 O0O0O0O0OODOOODOODODODODODOO
oobobooooobooobooobooooboooooobooooooa

Template 0 00000000 OODOODO:

>>> from string import Template

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

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

"tim likes kung pao’

>>> d = dict (who="tim’)

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

[...]

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

[...]

KeyError: ’‘what’

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

oboboooodb: TemplateOOOODOOOOOODOOODOODODOOODOOOODOOOODDODOO
goobooboooboboobooboooobooboobbooboobbooboobbobboobOoo
gbooooogoog:

s delimiter -0 00 0000000000000 O0OOOOOOODOOOOODODO $OOOODOOO
0000000000Db0ODbOO re.escape () DOOODODODOODOOOOOOODODOOOOODOO
gooooob o

e idpattern-0000000000CCO00000O0ODOODOOOOOO0OOOODOODOO (OOOO
gooooooooooobooo)ooooooo0000 [La-zl[La-2z0-91x0000000000

CobOOoOoooou pattern 00000000 OC0OO0O0OOO0ODOOOOCOOCOCOOOOOOOODOOOOCOO
O000 pattern000 4000000000000000 (capturinggroup) 00O OO OOO0O0OO0OOO
coooboooboboooooboooooooOoooOboOoOoOooOooooOooOoOoOOoOoOoboboOoobooOoOoOooOooDOonoag
cooooooooog:

cescaped -0 00000000000000000O0DODOOOOOOOOOOOOO0OO $sO000O
ooo
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*named-00000000000000000000O00O0O0OOOOOO;000000000O0O
oooooooooooboono

*braced-000000000000000000DODOOOOOOODOODO;0000000000O0O
cooooooooooooon

s invalid-000000000000000C0C0O00O0O00@OOOOOOOO0O0)00000000O
ooooooooooobooon

715 0000000

OO00O00O0000D0O0O Unicodke0O0ODOOOQOOOODOOOQOOOOODOODODOODOODOODOODOO
gooooo

string.capwords (s[, sep])
split () 00000000 OOD0OOOO capitalize() OOO0OO0OOOOOOOODOOOODOO
00000000 jJoin() OOD0ODOOUO0O0OODDOOOOOOOODOD 200 sep00O0OOOOO
None OOOODODDODODDODODDOODODODOODOODOODOODOODDOODOOOOOODOOOODOODOODODODOO
O00000O000O000O0OUOUOOd sepO splitd joinO0O0OOOOO

string.maketrans (from, to)
translate() O00O0OO000OO0OOU0DOOOO0OOOUOOOOOOUOOOCOOOO fromO0O00000 to
O00000000o0o0ooooo0n;fromD to0 0000000 O0DOOOODOO

OO00O: lowercase Ul uppercaseUUOUO0OOOOODOOOO0O0O0OOOOOOODODO;OOOOd
0000000000 bO0bO000000DbD0OD0ODO0O000ODbD0OD0OD0OD str.lower () ODOO
str.upper () DOOOOOOOO

716 0000000000

ooooOOoOO0OO0O0O000000 UnicodeOOO0O0O0O0OOOOOOOOOOOOOOOODOODO;O0O00O0O
o000 0000000 0oo00oooooooDooooOoOoO0O0g python30000000O0OOO0OO
coooooooboboooobooooooOoOooObocO0OoOOoO0OobOboOoOobOOoOoOoOOOoOoODOboOoOoDn:

string.atof (s)
oOoD0OO20000:000000 fleat() OOOOODOODOODOODOODOOOOOO
O00D0oO0ooOdOo pythonO0OOOOOOODOOODDOOODOOODOOOOODOOODOOOOOOO
ooooooob +0o00 -H)OOoOoOOoO0O0ODOO0O0OOOoO0O0ODbDO0OOobDOOoOoOoDOoDOOOn
O fleat () OODODOOOOOOODO

O00: 000000000 000000 CO00000000 NaND Infinity 000000000
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o00o0oo00oooo00oo0o0ooo0o0ooooooo0o0D copoooooooooooo
cooooobooooobooocooobooboono

string.atoi(s[,base])

00000 20000:000000 int() 0DO0D0OD0OD0OD0OD0O sO0 baseO0O00OO0OODO0O
00000000000 10000000000000000D00000O0O0O0O00000OOO0O (+
O00 -H)0D000D0000000 baseJ00OD0OO0OO0O 10000 based ODOOO (UODOOO
00000)yODoooooDoooooDooo0ooDoooooooooooooono oxO oxOO 160
000 800000000 1000000000 Obased 160000000 0x0O 0XxOOOOOOO
gooooooooooooooobbobobbobbbbbbbbbbbbobobod int() ODODOO
00000000 @O0O00000000000000000000000UOO0 eval () OOOOO
oooo)

string.atol(s[,base])
00000 20000:000000 long() D00O0O0O0OOCOOO0O0ODO sO0O base0OO0OO0OOO
00o00ooooooodo 10000000000 ooooooooooooooooooooona
(+000 -H)0000UO0000000 base atoi () DO0OD0D0OO0DOOOOOOOOOODOOOOO
0000 10 LO0000000000 base00ODO0OOD0OO 100000000O00DOOO0OOO0O
OOoo0o0o0O0O0000000 long() OOO0O0OO0OO0OO0OO0OOOO

string.capitalize (word)
000000000000 wordD00DOO0O0O0OOOOO

string.expandtabs (s[, tabsize] )
oooooooooOoOobOoOoOooooOoOoooOo0opDoO00oOoOoOoOoDOoOoOoDboOoODboooo
0000oo0d0oooO0o0ooooO0ooo0o0ooooo oDDU0UDODUOUODODDOUODOODOOO
ooo0oOoO00ooOoOO00obDOoO0oOooOoOoOoooOoOoOoOoDoOoO0DoOoOo 8ooO

string. find (s, sub[, start[, end]])
s[start:end] O00O0O0O0O0OO0O0 swp 000000000 DO0O0OO0OO0OO0ODOOOOO sODOO
000000000000 00O00O0DOdOD -1000000 start0 end00000OO00OCODOO
O0oo0ooo0oo0oooooooooooooooooooo

string.rfind (s, sub[, start[, end]])
find() 00O0OO00OO0DO0OO0OO0OOOOOOOOOODOOOOOOOOO

string.index (s, sub[, start[, end]])
find() 00000000000 DOO0OOODOO0O0OOOO0OO valueError0OOOoOQooOoO

string.rindex (s, sub[, start[, end]])
rfind() 0000000000000 0OO0O0OO0OO0OOO0OO0O valueError0OOQOQQO

string.count(s,sub[, start[, end]])
s[start:end] 0000000000 swh0 (OO0O0O0)OODDOOOOOODODO start O end 00O
goboobbobobooboobbooboobbooboobbooboobon
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string.lower (s)
sO000000000O00O0000D0O000O0O00a0

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

000 sO0000000D0O00ODOOO00OO0O000ODOO0OO0OOO0OO sepO00OOO0ODOOOOO
NoneOOOODODOODOODO (@ODOODDOODOODOOODOODOODO)ODODOODODOODODOOOO
000000 sep0 NoneJOOOOOOOOODOOOOOOOODOOOODODOOOOOOOODOO
gooobbooobobooobobbuooobbbooobbbooobbbooobbbooobbo
O000000000 maxspli: 0000000 000000000 0000000000O maxsplit
oooodoOoU00ooO00oOo00oOO0U0DOOo0DOOoU0UDOoOU0ODUObOOOOO (oUoDooobooogo
0000000 maxsplit+1 O00)O

gbobobobobobobobobob sepdbO0b0ODODOsepb0DODODO Nonedd OO
gboboboobobooobobdbsepdbgbgoobboobobobobobOobobbobo
oooo

string.rsplit (s[,sep[,maxsplit]])
sgdddddgodouo sggoooobobobbbbb b0 ooubooobobo
O split () 00DO00O0000DO00O00OO0O0O0O0O0O0O0000000 maxsplit 0O 0OO0OOO
0000000000000 0000000000 maxspl 0000000000000 maxsplit
o000 ooOoODO bObO00 -0dd00ooooobboo00o0ooooooooobObooo @ao
0000000000000 00 maxsplit+1 00) 000000 24000.

string.splitfields(s[, sep[, maxsplit]])
00000 split() OO0O0OOOOOO0OODO (OO0 split() OO0OODOODODOOOCOOO
splitfields () 000 200000000000000)0

string.join(words[, sep])
0000000000000 sep000000O00O0ODO sepO000D000ODDOODODOOOD1ODOOO
string.join(string.split (s, sep), sep) OO0 sOOO0O0O0O

string.joinfields(words[, sep])
00000 join() O0OOOODOOOOD (D0OOUOjJoin() ODDODOODOOODO 1000000
00 joinfields () OO0 2000000000)0000000O0O0O0O0O0O joinfields() O
O000000000000000000000 join() OODDOOOODODOOOODO

string.lstrip (s[, chars])
0000000000000 0000000U00U0000000 chars 000000000 NoneO
O000000000D0O0000OOcharsO NoneODODODODOOOOO charsOOODOOOOO
0000000oooo0on 223000:chars 00000000000 0OOOO 2200000000
chars 0000000000 OOOOO

string.rstrip (s[, chars])
0000000000000 0000000000000000 chars 000000000 NoneO
000000000000 00000Ochars0 NoneOOODOOODOOOOO charsO0OOO0OODO0O
000000000000 223000:chars 0000000000000 0O0O 22000000000

71. string— 000000000 99



Python OO OOOO0O,0000 2.7jal

chars 00 00000000O00O0OCOO

string.strip (s[, chars])
0000000000000 000oU0o000o0U0000D0D0000O0Ochars0DO0D00OOOODOO
None UODOOOOOOOODOOODODOOOOOUOOD charsd NoneOOOODOOOODOO chars O
000000000000 0000000 223000:chars000000000D00OOODOO 2.2
OO00000O0OC0charsO0OO0O0OO0OODODOODODOODOO

string.swapcase (s)
sO000000000000000000000O

string.translate (s, table[, delelechars])
sO00000@OUOOUOD0O000O)deletechars 0000000000000 table0 0000000
00000000 0wble0 256 0000000000000 0000000000O00O0O0O0O0O0O0O0O
0000000000000 00000000 eblel NoneOOOOOOOODOOOOODOOOOO

string.upper (s)
sOO000O0OO0O0OoooOoooDooOoooobooooDo

string.ljust (s, width[,ﬁllchar])

string.rjust (s, width[,ﬁllchar])

string.center (s, Width[,ﬁllchar] )
goooooO0oO0O0O0oO00o0oO0o0UO0ULUUUULoUUUUUOoUUooUOoooooooOooOOg
00000000000 sODO0OO0O0OODODO0OO0O0ODO0OOODOD filcharOOO0OOQOOOODOO
oooooooooOoowidthODODOODOOOOOOOOOOOOOOODODOODOOOOOOOOO
ooo

string.z£ill (s, width)
00O00OO00O00O0oO0oOoO0oO0bOO00OO00CocO0OoO0oOOoOOoDOO0obOO0ObOObOO0O0oooooOooooOoOoona
goonog

string.replace (str, old, new[, maxreplace])
sO0000000 od000 newODODOOO0DO0O0D0O0OOmaxreplace 0000000000000
000 maxreplace 0000000000

7.2 re— 0000000

0000000000 perlOOD0ODOOOO0OOOOOOOO0O0O0DOOOOOOOOOO0OOOOOOOOOO
0000000000000 00 80000000 UnicordeDOOOOOOOOODODOO

coobooooboooooooooooooboooooooooobooooo0oooooooooooonog
ocooooooooooooooooo (\)ooooooooooOoooooooooooooo Python
oooooooooooooooooooobbo0oooo0ooooooooboooDboooooOooooDoOg
goooOoOooOoOooOoOooOoopooo "\\\\"OooooooooooooooooooooooooO A\
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000000000000000 PythonOOOOOOODOOOODOOOOOOOODOO \NOODOOODODO
cooooooo

000000000 PythonO rawstring 00 0000000000000 00OO0'x OO00O0O0OOOOOO
oooooooooooooooooooooooooOoOoOoT\n"OOODOOOOOOOOOOOOOO00O0
OoCOr"\n"O '\ 0 'n’ 000000000000000000000O00O0OO PythonOOOOooooQg
O00000rawstring 000000000000

Ub0b0b00o0obo0b0obob0ObU0bbO rRegexObject UOOOOOOODOODODODOODOO
gobooooooooooobobobooobooooooboobobobobobooobooboboboboo
gobooobgod

O0:

Mastering Regular Expressions 000000 Jeffrey Friedl D OO’Reilly 000000000000 DOOO
oO00Od2000 pyhonOOOODOOOOODOODOODOOCOODOOODOOOOODOOOOO
dooooooooo

721 0000000000

O00OO0(@UOORE)DDODOODOOD match)y 000000000 O0OODOODOOOOCOOOOOOOOO
cooooooooOoOoooOoOooOooOoOooDboOoOobD COobDoooooDObo0opDooUoDboOoobDooo
0000o0o0ooooOo)ogooooooo

oo0oooo0ooOocO0o0ooOOoO000O00O00000 A0 BOODOOOOOOOOOO ABODODOODOOOO
O0000oooD pO AODDDOOOOOO0OODOD g0 BOOOOODODOOOOO pg0O ABOODODOOO
ooooooooooooooooob0 A0 BOOOOOODOOOOOOOOOOOOOOOODOOOOO
Ooo0ooooooo000oo0oo0D A0 BOOODOOOOODOOOOOOOODOOODOOODOOODBDOOO
cooboooobooooooooooboooboooooooooobooooo0oooooooooooonogd
OOOCOOOO0O0O FiedlOOOOOO0OO0OO0OO0O0O0OO0OOO0OOOOOOOOOOOOO

0000000000000000000000O00000000000000U0DOOo0ODOO00DoOOn
regex-howto 0 000000

000000000000000000000000000 A’ 0’a’ 000000’ 000000000
0000000000000000000000000000000000000000000000000
0000000000 last0000 ’last’ 00000000@O000000000000O000O0O0
000000 O00000000: special style0O00O0O00O0O0O00O0O0O0C0O ' 00000007
0ooooon)

o ooboooboocoboooooOooobo0oooOo0oooOoboOobobooooOoooboboOoboooooooon
Oo000ooooo00ooo0o0o00oooo000o0ooOo0oo000oDooo0O00o0oOn null byte O
0000000000000 \number 0000 "\x00r OO00O0O0O0O0O0O0O0O0OCOOOOO

gobooboooobgog:
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4 14

14

I+I

(bobo)oooooooOoooOooOoOOoOoDOoOObOOoOOOOOOOOOOODOTALLOOOOOOOO0OO
oooooooooooboooboooooo

(oooo)bo0oooo0oobobooobooOovuLTILINEODOOOODOOODODOOODOOODOO

ooooo0oooo00ooO000O0o00DOOo000O000000000000 foo O “foo’ O ‘foobar’
O0000000000000000D0 foo$ O foor 000D ODODODOODODODOOODODO
"fool\nfoo2\n’ 0O foo.$0000000M0DOOOOODODO “foo2? 000DOODOOMOMULTILINE
OO0O0O0O0 fool’DO0DOOODODOOSOODO "foo\n’ DO0OOOOODO200(@OOO)OOO
oO0D:100000000bDO000 1bDOo00o0ooDooOooDoboo

O0O0DO0O0REOOOOOOREOD 00000000000 OOOOOOOOOOOOOOOODODOO
OO0OO0D00 abx 0 2’07ab’00000 2000000 000000 0OO0O0OO0OOO0

00000 REODOOOOCOREOOIOOODOOOOOCOOOOOO0O0O0O0O0O0O0O0OODOON ab+
0@ 000000 pO000000O0OOOOO ‘2000000000000

O0OO0O0OO0REOOOOOOREODOODO 10000000000000000O00O0O00OO00O0 ab?
O @ 0000 abb 00000000

*x2,+2,22 /' 0+ 02 000000000000 00 (greedy) 000000000000 O0OOO

gobooboobbooboobboobooboobbooboobboobooboboooboo
000 <.»>0 "<H1>title</H1> OOOO0OOOOO '<H1> O0OODOOOOOOOOOOO
OO0D0O0O0O0O000OOoUODOoOgr2r J0O0OO0ODOOODOODDO OO0 (non-greedy) DO00O0OOO
00 (minimal) 0000000000000 0OD0 O00O0OD0OOO0OOODO0OOOOO0ODOO0O %2
oboob '<ul> 00ooooooboo

{m} OODODREO mOOODOODOODOODOODOOOOODOODOODODODOOOODOODOODODDOODOODO

REOOOODOOOOODOOOOODDOa{6} 00000600 "ar0OOOOoOoOOOBODOSOOO
oooooooo

{m,n} OO0 REOOOCOOREOO mOO0OO0nO0000000COOO0O0O0OOOCOOOOODOOOC

O0000000000oooooooooo00D a{3,51 003000500 'ar 00000000
OCOmbOOOCOOOOOODOOOOOOOOOOOOOOOODOO.OO0O0O0O0O0DOCDOOOO
gbobooodbdaibolb a{4,1blU aaaabbdbdb’a" 000 pO0OO0OOOOO0OOOO
000 aeab00000000O000O0O0OO0OOO0OO0ODOOOOOODOOOOOOOOOOOOOO
ooooooooocoooo

{m,n}? OO0 REOOOOOO REOD OO0 nO0000O0O0C0O0O0O0O0O0OCOCO OOOOODOOO

goooooooooooooooOooOoOoOOOOOOODODODOODOODOODOODOOODODO 60
0000 raaaaaa’ 000 a{3,5} 00500 rar JO0O0O0OODOOODODO a{3,5}?203000
ocoooooooocooon

"\ DO000000oooooo (=02 0000000000000 0000000O)0D0000O0OO0

coooOooooocoob;0000bO000obObc0oOoDboOn

O000000o000000 rawstring0 0000000000000 PythonOOOOOOOOOO
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ooooooooboooboooooooooooooooooooooooooooooobooooon
0000000 pythonOOOOO0OO0O0ODODOOCOOOO0OOODOOODOOOOOOODOOOOOO
Oo0000ooooooo0o0ooooooooooooo pythonOOOOOOOODOOOOOOO
ocooooooO0ooooboooO20000000000000C0000O00O00O0OCOODOOO
OOO0OOOOO0O0O0O0O00O00 rawstring00O0OOOOOOODODODO

(] O0O0000000O000O0O0O00O0O0O0O0O0O0O0O0O0OOOOCOOOCOOOOOO200000-7
oboooooboooobooooobooobobooooobOoooobobooboobobooboDooboooOoooDoOo
[akm$] 0000 a0k’ 0'm’ 00000 s 0000COOO0O0O0O0O0 [a-z]OOOOO
00000 [a-zA-20-9] 00000000000COCO0OOOCOC @OOOCOOOO)\wO \sOO
ooooooooooobooooooooooooooooooooooooooooOoooboooon

00000 rocaALEDODOODOOUNICODEODDOODOODOOOODOOODODODO 170 "=-r0O0O
ggooooobobooboobbobobobooooooooooooobobobobbbbbbboboboooog
oooooo 1o ryrooooooboo

gooobbooobobooobbbo bbb bbb bboobDbboobDbboOoo
goooooog '~ gobobgobooobooboobooooobobgo r~obobg g
goboobbobobooboboonb [(~51jgoyssrggpoboooboobboob (~~1go r~r
gbobooooooogoogo

(pogoboboooobobooobboooobobbooobbboobLbbooobLbooobDbbooOoL D
gboboooooooooo +, %, (),000 (poobooobooooooboobob oo
goboobobgoon

7| A|lBOOOOO AOBOOOOREOOOOAOBOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O
OO0O0O0REOOOOOCOOO "|r000O0OOO0OO0OO0O00000O0OODOOO@MOOO)BO000
ooooooooooooooooooooDoOoooO |y ooO0o000 RECOOOODOOOOO
oobooooooboocoobooooooooooocoOoooOoooooooobooooooOooboOoonoon
o000 aAd0ODOOOOOOOD BOOODOOODOODOOODOOOODOOOODOOODOOOSB
oooooooooooooooOooooooooDoon »|r 000000000 (greedy) 00000
oooooooo r|;roooobooboooobo N\ oooooooooboboo yooooooobooo
oooood

(...) booboobooboobboobboobooboobboobooboobbobboboogo
ocoooooooOoDOOODOODOODOOOOO0O0O0Nnumber00000000000000O00O0O
ooooooooooogooog (0 )yroo000OOO0OO0OD \(ODOOO \) ODODOOOooOoo
gbobooooooogo r¢ Do

(...) 0OoOooOoooooO (¢ (¢ oOoOory2 000000 O0OO0ODOO)O "2 0D000COOOOOODOO
oooooooobobooobooooooooooooooooooooooooooooOoooboooon
oOobOO0oOoooooDo (°p<name>...) DO00OOO0OO0OOCOODOOOOCOOOOOOOOO
oooooooooooon

(?iLmsux) (OO 71i’,'L’,'m’,'s’,'u’,'x’ 00 10000)000000000COOODOODOO
00000000000 DO000Db0000 (re.1(DO0DO0OD0DDDOOODODOOO), re.L(DDOOO

72. re— 000000 103



Python OO OOOO0O,0000 2.7jal

00), re.M (MULTILINE O O 0), re.S (DOTALL 0 0 0), re.U (Unicode 0 0), re.x (0 0)) O
000000@O00000000 0000000000 00000000)000000 flag0oO
re.compile () 0000000000000 0000000000000D0D0O0O0000000O0

(?x) J00000000O0CcOO0OCcOO0OOCO0O0ODOOOOOOOOO0OODbOOOObObOOODOOO
ooo0oDo0O 10000000000000000000000000000000000O0oOoOOOd
cooooooood

) ooobbooobboooobobooobbbooobbooobbbooobLbbooobo

cobOooooooOooOooOOooooooOobOocOobOOoOoOOoOobOboOobOOoOobOOoOoOOoOooboOoooboon
oooboooooooobboooooooooooo o

(?P<name>...) OO0OOO0D0OO0OO0COOOOOOO0OOOOOCODOOOCOOOOOOOOOOOOOOO

goboobobOname 00D 00O0DOO0ODOOODOOODOOODOODOOODOODOO
Python 0000000 DOOCOUOU0O0ODOOOO0OODOOUOODODOOOUOODOOOOOODOOO
goboobobobbooboobbooobooboobobooboobbooboobbooboo
gboboooooobu idobooobogoboboboboobobobobo 10oo0oboobOoDbo
goooo

000000000000 (?p<idrla-zA-Z_]\w+x) ODOODOOOOODOOOOCOOCOOOOO
gbobooobdobofidd mogroup (7id’) U000 m.end('id’) OOOOOOOOOOOO
00000 (@OoO0o0 (e°p=id))00000000 (\g<id>D000)0000000O0O0COOO
ood

(?P=name) U0 name 000000000000 O0O0O0O0O0OOO0OOO0DOOCOOOOOODOOOOO

(2#..

(?=..

o gobbooboobobooobooboooboo

.) 00 ...000000000CO00O0OCOO0OOOOO0OO0OOOOOO0OOOOO0ODO0OOODOOO0

000000000 (lookahead assertion) 0 000000000 OIsaac (?=Asimov) OO’ Isaac
"O’Asimov/ OO0O0OOO0OO '"Isaac ' ddoooogad

) oo ... 0obooboboboboooboboboobooooboobobobooboon

(negative lookahead assertion) D D 0 00O OIsaac (?!Asimov) OO "Isaac ' O'Asimov’ O

o bobboobooboon

.) booo00ooooU0oOoooU0oU0oOoooU0 ... D0D0D0DoooUOoDoooooooo
OO0 O00ODDO0O0O0000O (positive lookbehind assertion) D0 00000 (?<=abc)def OO
abcdef 00000000 DOO0O0OOO0OOOODOO300000000000O0O0O0O0ODOOOOOO
0000000000000 0000000000000000000000000oDooOooooon
J00d0d00odddggogd abe alb000O000O00 ax0 a{3,4) 0000000000
0000000000000 00000000000000000000oDooOooooDooOooooon
Jdddouooooooouobobb matech () DOOOO search () DOOOOOOOODODO:

>>> import re

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

ooooooooocoobooobooon:

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

’ egg’

(?<!...) DOoOoDOoboObOObOODOODOOO ... 000D o b bobobobobb booogad
000000 (negative lookbehind assertion) 0 0 000 000000000000 OOOODOOOOO
gdddooooooooobobobbobbobobobbbobodddoooooooooboobobooo
0000000000000 00o00o0o0oooooooooooo

(? (id/name) yes—-pattern|no-pattern) 00000 dOODOOO0OO0OMMO0O0 nameO OO OO0
yes-pattern000000000000OO0O0OOO no-patternd 0000000 no-pattern
O0000000000000000 (<) ?2(\w+t@\w+ (2:\.\wH)+) (2 (1)>) Demail 00O OO
gbobobobobobuooboufn "<user@host.com>’ U "user@host.com’” ODODOO
OO00D0O0O'<userfhost.com’ 0O00OOO0DOOOOOOOOOD24000.

oooooooo '\ ooooooooooooooooooOoOooooooOooboOoOoooooOooOobooboOo
OO0O0OCOO0OREO200000000000C00D00OC00O0NSODOO sy O0O00O0DDOO

\number 0000000000000O00O0O0O0O0O0O0O0O0OO0100000000O0O0O0OC0ODOOODOOO
(.+) \100'the ther O0O0O0O r55 55 000000000'the end’ 000000000
(booooooOoUoOooooUOUoOoDoOoO)YooooOoUooooOoUooD Y UoDoOOoOoOoooO
00000000000000000000000 number 000000 000000000 number
0300800000000000000000000000000 8000 number1000000
cooobooooocooobooo r[(ro07]robobo00o0ooObo00oobOOo0cOoOooOO0OoOooObOooon

\AOOOOOoOoooooobooboooo

\b 000000000000 O0000O0O0CO00O0O0O0OO00O0OOCOOO00OOO0O00O0O0OOO0O000O0
ooooooooooooobooboboooboooooooobDOobOobOobOoOoooOoobDOobOobDOooboon
OCO\bOO\wO \wOOOOOOOODOOOOOOOOOOOOOOOODOOOOOOOO0O
UbO000 uNICODED LOCALEUOUODOODOOObOOOOOOOO0bOO0ObOobOoboOooooboonn
\b OO PythonOODOODOOOOODO0O0OOOOOOOOODOOO (backspace) DO OOODOO0O

\BOOOOOOODODOODODOOOOOo0oOooooOO0ooOOdoo oo ooogooooo \boooogo
Ubob0ob0oooob vocALED uNICODEOOODOUODOODOODOO

\d UNIcopEOUOODOOOOOOOO0OO0OooooooooooooooooobooOon (o-9100000
OOOUNICODEOOOODOOUnicode 00O ODODOOOOOOO0O0O0OOODOODOOODOOOOO
goooo

\D UNICODEOOOOOOODOOODOODOOODOOODOOOOOOODOOOODOOOOg (~o0-9100
000000 uNIcoDEOODODOOOODODO Unicode DOODOOO0O0OO0OOO0O0OODOOOODOOO
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ooooooooooooboogno

\s LOCALE 0 UNICODE OODODOOOOOODOOOUOOOOOODOOOODDODOOOOOOOODOOO
(\t\n\r\f\v] OOOOODODOO

LocALEUODOODLOODDbOODDbOObLOO0boOobDbooboobooboobDbooboobog
OO0 uNIcoDEOOOOOOOOOOO [ \t\n\r\f\v] O Unicode 0000000000000
goboobbooboobooobobd

\S LOCALE O UNICODE ODOOOO0OO0OO0OO0OOCOOOOOOOOOOOOOOOOOOOOOO0O0O0
OO0 [(“\t\n\r\f\v] 00000000 rocALEOOOOOOOOOOOOOOOOOOOOO
ggoooooobooboboboooooooooobbbObobouNIcopEDDOOODOOOOO [
\t\n\r\f\v] 000000 0OUnicode 0OO0OO0OODOOODODODOO0O0OD0ODOOOOOOOOOOO
oooooooo

\w LOCALE 0 UNICODEOOOOOOOOCOODOUODOUOOOODOOOOOOODOOODOOODOOO
gbo0 [a-zA-Z0-9_100000000 ocALEODOODOOOODOOOD [0-9_1000D0O0
goooboboobboobobooboobobooboboobbooboboobOob uNIcopEOODOO
0000000 [0-9_1000 UnicodeO0OOOOOO0O0O0OODOOODDOOOOOODOODOOOO
oboobooon

\W LOCALE J UNICODE O ODODDOOOOOOOO0OO0OO0OO0DOOOoOoOOoOoOoDDOOOOOoooooDoDOO
["a-zA-20-9_1 00000000 ocALEOOODODOOODODOO [o-9_100000DQ0OO
goboobooboobobooboobooboobboobboobdguoNnIcopEOODOOODOO
000000 [0-9_1000 UnicodeODOOOOOOOOODODOODOOOOOOODDOODOOOO
oboboooooog

\z 0000000000000000d

Python 000000000 DOO0ODO0OOCOODOO0OOOODOODOODOODOODOOOUODOODOOODOOO
ooog:

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

§0 0000000000000 00O00ODO0O0ODO0000 1000000000080 300000000
080000000000 0U00oUUooooooooooooDooOoOoOOOOOOODOOoOOOOgO 8
gooooooooooooo 3poooooooo

722 00000 vsOO

Python 0000000000 D02000000000000000000C000O0O0Osearch00000O0OO0
0000000000000 000 @O0 Perl0D00D00O0O0O0OO)00000 matchODOO0O0OO0ODO
cooooooboooooo
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coooo "~ oboooodoodoobooboocoboobooobooooooboooOoooooo0ooogd
ocooor~ 0000000000000 MULTILINEOOOOOOOOOOODOOOOOOOO“0O0”
ooooooooboooooooooobooobo0ooooooooboooDboO0ooobDoboooooooooDoOg

Co0oo0oooobooooboopestoobOoO0OoOoOOOO0OOOO0ODOOOOOOOOODOOOODO

>>> re.match("c", "abcdef") # 000000
>>> re.search("c", "abcdef") # 00000
<_sre.SRE_Match object at ...>

723 0000000000

gobooooooooooboboooooooobobobobobooooooboboboboboo
gobooooooooooobobobooobooboobogoboboboboboooobDobDobDUoboboo

gobooboobobooboooboobga

re.compile (pattern[,ﬂags] )

obooooooooooooobobdoboooooooooobOoooooooooOoboOooan

match () O search () OOO00O000O0O0O0O0DOOCOO0OOCOCOOOOOOOO

000000 flags0O0O000D0O0ODO0OO0OO0O0O0O0O0OOOO0OO0OO0OOOOOODOOOOOOODOO

OR(|O0OO0O0)0O0O0O0OOOOOOOOOOOOOOO

ooooao

prog = re.compile (pattern)

result = prog.match(string)

gg

result = re.match(pattern, string)

Oob00O00ddb0Ob0re.compile() O0OO0OO00O0O00O0O0O0O0O0DOOOO0OOO0OO0OO0OOOOOO

cobooOooooboooobooobooOoooooooobooono

O0dd: 000 re.match(),re.search(),re.compile() 000000 OOOOOOOOOO
Jdddd0do0oooooooooobbobooOobOoOobO0o0000o0ooooooooooooobooobooon

goboobobooboobobooboooboboo

re.I

re.IGNORECASE

oobooooboocoooooobooooOooboobo (a-z)ooboooobooboooooooo

gobodbobooboobboobobooboo

re.L
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re.LOCALE

re.

\wO\WO\oOOOO\BO\sO\sOOOOOOOOOOOODOOOOO

re .MULTILINE

re.

000o00o0ooooooog "~ 0000000000000000@oO00oo)oooooooog
ocoooooooorsroooooooobooooooo@oooo)booooooooboooooo
goo'~ 0obooooooooobooboob r$rgboboboboooooDobooboDoDbOoDbo
o@ooooo)booooooog

re.DOTALL

re.

gooo . boogoboobbooooboobbooobobboooobbooobboooooboobogr Ly
gbobooboooobooboboboo

re .UNICODE

re.

\wO\WO\bO\BO\NdO\NDO \sO \sOO UnicordeOOOOOOOOOO0DOOO0OO0DOOO
ooooo 20000,

re .VERBOSE

ooooooooboooobooooooooooocOoOoooOooobooooooOoOoOoOooOoboOooDboOoOooon
ooboooooooooooooooboobooboooooobooooooobooboooboboobDobooon
toooooooooboooooOoooobOOoOoOoOoOoOoOoOoboOobOOoOoDOoO "+ 0000000
oooo r# 0bo00oboo0ooooooooooooog

cooooooobooooboooooOoOoOoOoOoboOoOobOOoOoOoOOOoOoOobOboOoOoDoOon:

a = re.compile(r"""\d + # OO0

\. # 000

\d = # O0OOO0dd"", re.X)
b = re.compile (r"\d+\.\dx")

re.search (pattern, string[,ﬂags] )

string 000000000000 pattern000000000D0COODOO0ODOOO MatchObject
ooobooooboooobooOooooObo0obooooooooOoboOooboOo0oOoO00Ob0cO0on0n NoneOO
oooooooobooooboooooooooooooDooOooooooboOo0ooooooooOobOooD

re.match (pattern, string[,ﬂags] )

OO0 string 0000 000000000000 pattern000000000D00OQO MatchObject O
obob0ob0obO0ob0ob0obO0bO0bO0bO0b0ObOobObDUObDONoneoOobobOobDODO
gobooboogoobooboobbooobg

ob00d: OO0 string 0000000000000 O0C0COCOCOOCOOD00DO0 search() OOOOO
ooo
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re.split (pattern, string[, maxsplit:O,ﬂags:O])
string 00 pattern 00000000000 D0O0OO0O0O0OCODO0ODOOO pattern 00000 0O0O0DOODO
0000000000000 0000O000D0O0O0000o0O000DO0O000O maxsplit0OOO
0000000 maxspli OOO0ODOOOO0OO0DOOOO0ODOOODOOOOOOOOODOOOOOO(@
OO0O0OC0O0O0O00000d Python 15000000 0maxsplit 0000000000000 OOOO
go0ooOoOooOoooooooo)

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

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

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

>>> re.split (’ [a—-f]+’, "0a3B9’, flags=re.IGNORECASE)
[(ror, 37, 9]

oooooooboboooboooooooooooobooooooooooooooooooobooooon
cooboooobooooboooooOoooOooobobooooo

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

trr, ..., "words’, ', ', '"words’, "...", "]

oooooooooooooooooOo0Oo0oO0o0O00000000000000000@EO00000
oooooOopoOoOoooooooooooooooo2000b0O0O0O040000)

split 0000000000000 00000000O00000O00000O0000O0:

>>> re.split ('xx", "foo’)

["foo’]

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

00000 27000:000000 flags00000O0O0OOOO

re.findall (pattern, string[,ﬂags])
pattern 0 string 00 0000000000000 0OO0O00D0OOCO0ODOOOOOOOOOOOOstring
gooooo0ooo0oO0obOoOoO00ooOoOO00DOO0U0OoOoOoUdOOoOOO0oDOoOO0oDbOOoODOoOoOo
0000000oo00ooooooo0oooo00o0oo0ooooooDooooooooDoooon
ooboO0ooOOo0oOo0OooOobDOo0oOoO0oCoOoDOoO0bDOo0oOO0ObOObOOoOoDOOoODOoOooOg 152
000.0000024000:000000 flags000ooooooO.

re.finditer (pattern, string[,ﬂags])
string 00 REpattern OO0 D00 O000000O MatchObject OODODOOOOOO iterator DO OO
OOsting0000000000D0CODOOOCCOCOOO0O000000OODOODOOOOCOOOOOOO
0000000000 00DoDooooo0ooooDooooDoooo22000.00000 24000:
Added the optional flags argument.
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re . sub (pattern, repl, string[, count, ﬂags] )

string 000 pattern 0000000000 00DOOCODOOOOO0O0ODO repl00000ODOODDOO
0000000000 0D0OD000DoO0000 sting0O0OO0O0O00ODOOOO repl000OOO
goooooboooooobooboooboobooboooboobboobooboDbOooDbOoo
000000000000 \nOOOOODOOOODOOOOON-ODODOOOODODODOOOODOOOO
OOO\jOODOOOOOOOOCOCOOOCOODOOOOOUONeOOOOOOOO (backreference) OO
ooooooooo eOOO0OOOOOOOOOOOODOOoOoOoOoOon:

>>> re.sub(r’def\s+([a-zA-7Z_][a-zA-Z_0-9]*)\s*x \ (\s*\):",
r’static PyObjectx\npy_\1(void)\n{’,
. "def myfunc():")
"static PyObject*\npy_myfunc (void)\n{’

OO repl000000D0DODOOQOO pattern 000000000 CCOCOOCOOOOOOOOOOOO
gobooboobbooboobbooboobbooboobn:

>>> 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’

oooOOoOOoOOoOOoOOoOREOOOOOOOOOOOOOO

gobodoboD coumeOOUOOCDOOOO0DOOOODOOOODOOOODOOD coune0DOOOODOOO
otbooooooobobobooobooooooobobooboooooboooobooboobOoobooon
coboobooocooOoOooobOOoOooobOOobOobocOoOoobooOoOoOoDOon0n0g sub("xx", =",
"abc’) O'-a-b-c-/ 000O0O0ODO

000000000000 0000O0000O0N\g<name>00 (?P<name>...) 0O00O0O0OOOOO
00000000Dname 000000000 O0O0DODOODOO0ODOODOOOOODOO \g<number>
000000000000 000000000Ng<2>0\2000000000 \gc2>000000
0000000 00o0o0oooo\N\200000002000000000000000000D00O 2
oooooOo0Oror 0000000000000 b0O0O0ObDOOODOOO0OO \g<0>0O00REOOO
0000000000000 DO00O0O0DO0O0O0027000: 000000 flagsO0Q0Od0OODOO
god

re.subn (pattern, repl, string[, count, ﬂags])

sub () DO00O0O0O0OOOOOOODOOO (new_stringld number_of_subs_made) DOOOO0O
00000 27000:000000 flagsOOOODOOODOO

re.escape (string)

obobooooooboboboboboboo sting00O0OOOOODOODOOOODODODODODO
gobodboboobdoobooooboobbooboobboboboobbooba

re.purge ()
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coobooooooooooocoon

exception re .error
00oo0oo00o0bO0obD0obO0ooO0o0ooO0obOOoDOooOO0oO0oO0obDOobOD@UOoOobOOobOooDobooooo
0doo0ooO)oooboDoOoDOO0oooOO0DOOo0ooDo0ooDOO0oOO0oOo0oOoDOOoobOooDoOoogoooa
ddddooooooooooobobooobbobobobdoodoooooooooo

724 0000000000

class re .RegexObject
RegexObject 0000DO0O0OO00OOOOOOOOOOODOO:

search(string[,pos[, endpos]])
string 0000000000000 OQCO0O0O0OQC0ODO0O0ODO0O0OQO MatchObjectOOOOO
O000000sring0 0000000000000 NoneODOOODOODODO string0 000
ooobOooOoO0oOOoOODOOO0ObDOOObObOOoOooDoOooo

000000200000 pesO0 string000000C0C000000000O0 indexODOOOOO
copboOObOOOOOOO0ODOODOODOODOUODOODOODOOODOOODODOODO
OO00o0oOo "~ 0000000000000 000D00000DO00D00O0DO0O000 index
gboooooogoooobogoo

0000000 endpos O string 0 0000000000000 OO0O0ODOO0O stringd00O0O
endpos 0000000000000 0OCOO0OOODODOO posO0 endpos — 1000000
O00000O0D0O0OD0OOD0OOOendposd pos 00000000 0ODOODOODOOOOOOOOO
O0000000D0DxO0ODOOO0O0O0OO000DO0OO0O0DOrx.search(string, 0, 50)0O
rx.search(string[:50], 0) ODOOOOO

>>> 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]])
OO0 string0 OO0 OOOCOOOOOOOOOOOOOOOOODOOOOO00 MatchObject O
oooboooooboooboboooooooooooooobooobONoneOooOooooOO
oooooOoooooOooooooooooooo

0000000 posO endpos 0000 search () 000D0O0DO0OOOODOOOO

O00: sering000000000O00OO0DOCOO0O0CO0O0 search () O000O0O00O0OO

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # "o" 0OOO0O "dog." OOOODOOOOOOOODOODO
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>>> pattern.match ("dog", 1) # "o" OOODO "dog" O 2000000000ODOODOO
<_sre.SRE_Match object at ...>

split (string[, maxsplit=0])
split () 000000000000 0O00O00O0OO0U0D0O0O00OO0O0Omatch() 0000000
00000 pos,endpos 00 0000000000000 OOOOO

findall (string[,pos[, endpos]])
findall () OOOO0O0O00O0O0O00OO0DOOO0O0O0ODOOOOODOO0O0DO match () OOOOO
0000000 pos,endpos 0000000000000 0DO0OOOOO

finditer(string[,pos[, endpos]])
finditer () DO00O0O0O00000000D00D0D00O00O0O0O0O0ODOO0OO0O match() ODODOO
O00Q0Q0O0OO0O pos,endpos 000000000 OOOOOODOODOOO

sub (repl, string[, count:O])
sub() O00O0OD0O0ODODODODOOOOOOOOOOOOn

subn (repl, string[, count:O])
subn () 00000000000 O0OO0OODOO0OOOOOOOO

flags
REOOOOOOODOOCOOOOODOOOODOOO flagsd 000000 flagsODOOODOOODOO
gooogn

groups
gobooboobobooboobooooba

groupindex
(?P<id>) OOOOO0OOOOCOOOOOOOOOOODOOOOOOOOCOOOOOOCOOO0O0
ogooooooooooooooooooooooooooooooo

pattern
REOOOOOOOOOOOOODOOOODOOOODOOOOOOO

7.2.5 MatchObject 00 000 O

class re .MatchObject

MatchObject DODOD0O0O0O TrueODOODODUODODOO0OODOOO match () O0ODOO0OOODODO
OO00O00D if0000000000000OMatchObject 00 O0O0O0O0O0OOODOOODODODODOO

expand (femplate)
000000000 template 00 sub () 0000000000 OOOOODOOOOOOOOO
000D0DO0D0DOoooooo\nOOO0O0OO00OO0DOO0DODODOODOOODOOOOOOOO0OO00O0 (\1,
\2) 0000000000 (\g<l> \g<name>) 0000000000 COOOOOOOOO
god
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group ( [group], ] )

00000 1000000000000 000O0O00U0D0ODO0U0D00LD0D0D0DDODOoUODODOOOd
Jdooooooooooobobbbobobbobodddddoooooooooooobboooo
OO0 groupl 000000 DODOOOO0(MOUOUOOOOOOUOODDODOOOO)OO groupN OO
00o0dooodoooooooooooooDooooDoooooooooooon [1..99oooad
gooooOoOoOoOoOoOoOOOOOOC0O0O0OO0OUO0U0ULOUOOUOUOUOOOUOOUOUOOoOOOg
Joooooobbobobbbbbbbbbdddd00UUUUn ndexErrord0onoon
Jdoooooooooboooodddoooooooobobb 000000 0ogd NoneOQd
gdoooCoOQoQOUOOQ0O00C000O0U00UU0UULOUOUUUOOUUOoODOUOoOoOoOOoOOOg

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

>>> m.group (0) # 0000000

"Isaac Newton’

>>> m.group (1) # DO0O00O0OO0OO0ODOOODOOOOODbOOO

" Isaac’

>>> m.group (2) # 000D00OOO0O0ODOODOOOOODOOO

"Newton’

>>> m.group(l, 2) # 00000ODOOODOODOOODOOO

(" Isaac’, ’'Newton’)

0000000 (?p<name>...) 00000000 O0ODOOOO greupNOOODOODODODO

cobooobcooooooobOOobOOobOOobOobOobOOoOoOOboOobOOobOobOOobOboOoboOoboOoon
gboboooboobobobobobobbbIndexError0000o0ooQOnQ

ooooooon:

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

"Malcom’

>>> m.group ('’ last_name’)

"Reynolds’

gobgooboobbooboobbooboobbooboobboobob

>>> m.group (1)
"Malcom’
>>> m.group (2)

"Reynolds’

coobobooobooooooooobooooboooooooooooooobooooon

>>> m = re.match(r" (..)+", "alb2c3") # 3000000
>>> m.group (1) # OOOOoOooOoooOooo
Ic3l

groups([default])
0o000O0l1ooodoooooooooooooooodoodoodooooooooooooooag
O00defaur 0OO0O0O000000000O0000O0O0O0O0O0O0O0O0OOO0OOOOODNO NonelO
OO0@O0OoO0o0O0o00oDOo0oOoO python 150000000000 00O0O0OOOOOODOO
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o0000o0o0oooooooooooooos1ooo0)oooooooO0o0OO000oOoooo
ooooooooooooooooooon)

gdd:

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

(7247, "1632")

gobooboobbooboobooobuoobbooboobboooboobboobboon
0000000000000 00000000 defaur 00000000 0O0OOODODOOOOO
U0 NoneOOOODOO

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

>>> m.groups () # 000000000 0O0O0ODOODOOO None OOO
(24", None)

>>> m.groups (' 0") # 00000D0OO0O0ODOOOOODOOODOOOO o OOO
(r247, '0")

groupdict([a’efault])
Jgoooobbbb oo ooobbb b ooooobboooooooooo
O00U0defaur 000 0000000000000 0ODO0O0OODO0O0OOO0O0OO NoneOOO
good

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

start([group])

end ( [group ] )
group 000000 0ODODOO0ODOODOODOOOOODODOOOOODOgreoup0OOOOOOOd
O@UOObOOoO0oOo00oOoO0bOoOooOO0obOU0obOUObDbOgrowp 0O 0OODOOOOCODOODODOO
gboooo-1ogbooooboobobo00mibbbDbobDODOODODbDODUOD gOo
00000000 gO0O00DO0O0O0DO0OO0 (m.group(g) OOODODOOOD )O:

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

gbooob group DO0DOOD0O0O0O00O00DO0O0 m.start (group) U m.end(group) U0
000000000000 00D0O00O0m = re.search(’b(c?)’, ’'cbhba’) O0O0O0O0O
m.start(0) 0 100m.end(0) 020000 m.start(l) O m.end(1l) OOO0O 200
OO0 m.start (2) O IndexError 000000000

OOoOOOOOoOoOoOoOoOoDoOoDoOoO remove_thisOOOOOOOOOODOOO

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

"tony@tiger.net’

114 07000000



Python OO OOOO0O,0000 2.7jal

span ( [group] )
MatchObject mO 00000000 20000 (m.start (group), m.end(group)) 00O
000000 group 0000000 DOO0ODODOOODDOO (-1, -1)00000 group 0000
ocooooooo

pos
RegexObiject 0 search () O match () O0000O posO000O00O00ODO RECODOODOO
goo0o0oooooboooooooooononooo

endpos
RegexObject 0 search () O match () O000O0 endpos 00O 00000 REODODOO
000000000 0bO0Db0obOOoo0ooDoboooooDoog

lastindex
goooboOoooooooDpDOoboOoboO0bDOoOooOooOOobOU0obO0bO0bDOobOooOoboOooOobOoo
U000 NoneODODOUODOOO (a)b, ((a) (b)) O ((ab)) OODODODO rab’r OO0 d
O000O1lastindex == 10000000000 (a)(b) OOOOOOOOOO lastindex
== 200000000

lastgroup
gooooboooboobobooobooboboboboobooobooobOobDbooboDbOoo
UbooooooobobOoDbOd NoneJ OO

re
00 MatchObject UOOOODOO match () DO0O0O search () OOOOO0OOOOOOOO
oooooooooog

string
match () 0000 search () OOOO0O0OOO0OOO

7.2.6 O

googo

goboobooboboobooobooboobbooboobbooboobboobo e

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

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

gooooooooOoOooOoOoOoOOOOOOOOOODOOOOOOODOOOODOODODOD 1000000
0000 s000000000000000D00%"00000“% 00000 0000000000
O“ro0l1ocooo “1roo“9opoooooooboooooogodg

cooboooooboocoobooooooooooOoocOoOoOooOoOobOoOoOooOoOoOoOoOOoOoOoDoog :
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>>> valid = re.compile(r"[0-9akgj]{5}$")
>>> displaymatch (valid.match ("ak05g")) # Valid.
"<Match: "ak05q’, groups=()>"

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

"<Match: "727ak’, groups=()>"

OO00ooo "727ek"00000000C000OO0OO0O0ODOO0OOOOO0ODODO 200000000000
gboboooooobooboboboooooooooboobo :

>>> palir = re.compile(r".x(.).» \1")

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

>>> displaymatch (pair.match ("718ak")) # O00O0OO
>>> displaymatch (pair.match ("354aa")) # OOOOO0O

"<Match: ’354aa’, groups=('a’,)>"

cobOooooOooDOboO0b0oOo0o0obO0oOobObOO000O0000 MatchObject O group () OOOOOOO
oooooooo

>>> pair.match("717ak") .group (1)
l7l

# re.match() O group() DOOOOODOODO None ODOODOODOOODOODO
>>> 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(l)

ra’

scanf) 00OOOO0OO0O

PythonOODOODODOODO scanf () OOOO0OOCOOOOODOOOOODODODOODOscant () JO0O0OOO0OO
cobooooooOobooooOoobOobOOooO0obO0obOO0bOOoO0O0bO0bO scanf () 0O0OO0OOO
coooooooboooooooooooooobooboooon
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scanf () OO0 good

3cC

%$5¢ . {5}

%d [—+]12\d+

%e, 3E, £, %9 [—+12(\d+ (\.\d*) 2 |\.\d+) ([eE] [-+]2\d+) ?
%1 [—+1?2(0[xX] [\dA-Fa-f]+|0[0-7]«|\d+)
%0 0[0-7]1%

%s \S+

$u \d+

$x, $X 0[xX] [\dA-Fa-f]+

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

coooodoobooooboooooooooooooon

%$s - %d errors, %d warnings

Uob0 scanf () DOO0D0OOO0ODODOOODOOODOOOODOOODDOOOO

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

cooood

000000000000 0o000oooobod0Oo0OnnChaximum recursion limit exceeded
(ODO0000d0dO0oDooObOO0O)OddOooOoOOoOO0OO00O runtimeError 00000000 DODODOOOOODOO
ooagd

>>> s = "Begin" + 1000 x ’a very long string’ + ’end’
>>> re.match ('Begin (\w| )*? end’, s).end()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "/usr/local/lib/python2.5/re.py", line 132, in match
return _compile (pattern, flags) .match(string)

RuntimeError: maximum recursion limit exceeded

cooboooobboooboooooooooooOoOooOooOooonn

Python23 0000000000000 2 00000000OOC0OD0OQO0OO0ODOOOODODOODOOO
00000000 Begin[a-zA-20-9_ Ix?end 00000000 0ODOOO0DOOOOODOOODOOO
gobgoboobbooboobooobooboobbooboobbooboobn

search() vs. match()

0000000 match () OO00OO0OOO0OO0OCOOOOOO0DOOOOOOO0O0COO0OO0OO0O0O0COO search() O
gbobooooooboooobooboboboboooooon :
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>>> re.match("o", "dog") # "o" OUUOO "dog" UOOOOOODOOODODOOODOOOO
>>> re.search("o", "dog") # search() D00O0D0O0O0O0O0O0O0OOOODOOOO0O
<_sre.SRE_Match object at ...>

O00: OO00O0 re.compile("pattern") 000O0O0O0O0ODODOOODDOOOODOOOOODODOO
O00d00re.match (pattern, string) O re.search(pattern, string) 0000000000
ooad

match () 000000000000 0O000O00O000O00O00OOO00200000000000000

>>> pattern = re.compile("o")
>>> pattern.match ("dog") # "o" O "dog" ODOUOOOOOCOOOOODOO

# 000DO0OOODOOODOODOOODOOO o OOobOoOooOoood
>>> pattern.match ("dog", 0)

# "o" O "dog" 0 2000000000DODOO (DOOODOO o ODOODOODOO )
>>> pattern.match ("dog", 1)

<_sre.SRE_Match object at ...>
>>> pattern.match ("dog", 2) # "o" O "dog" 0O 30000000DO0O0DOODOODOO
oooooo

split () DOOO0OOOOODODOODODOOODOOOODOOOOOoOOoOoOooOooOooooboobooboooo
Oo0o0o00ooooooooooooooooooooOod pythonODOOOOOOOOODODODOODODOOOO
oooooo

o0o0o0ooo0o0o0oooO0o00ooO000oOoOoO000000000000000300000000
ooo:

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

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

. Heather Albrecht: 548.326.4584 919 Park Place"""

gooooooloooooooooOoocoooooooooooooooooooooooooooOooo
ooooooo

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

>>> entries

["Ross McFluff: 834.345.1254 155 Elm Street’,
"Ronald Heathmore: 892.345.3428 436 Finley Avenue’,
"Frank Burger: 925.541.7625 662 South Dogwood Way’,
"Heather Albrecht: 548.326.4584 919 Park Place’]
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coooboobodobobooboooooooboooooooboobooboboboobooooooooooond
CoO00O0000O00000000000000 split() OmaxsplitOOOOOO0DOO :

>>> [re.split(":? ", entry, 3) for entry in entries]
[["Ross’, "McFluff’, 7834.345.1254’, 7’155 Elm Street’],
["Ronald’, ’'Heathmore’, 7892.345.3428’, ’'436 Finley Avenue’],
["Frank’, ’'Burger’, ’7925.541.7625", ’662 South Dogwood Way’],
["Heather’, ’"Albrecht’, ’548.326.4584’, 919 Park Place’]]

coooboo :»0db00000b00bO0o00ob0bo0obboO0oobO0oooboobOoob0obobOOobOoboOooboOoDad
maxsplit O 400000000000000O0O000O0COOOCOOOOOOOOOO :

>>> [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’, ’7925.541.7625", ’'662’, ’'South Dogwood Way’],
["Heather’, ’"Albrecht’, ’548.326.4584’, ’'919’, ’'Park Place’]]
gooooon

sub() 0000000000000000000000000000000000O0O0O0O0000000
gbobobob sub() DOOOOOOOOOODODODODODODOOOOOOOOOOOOOOOOO
cooooooboooooao

>>> def repl(m):
inner_word = list (m.group(2))
random.shuffle (inner_word)
return m.group(l) + "".join(inner_word) + m.group (3)
>>> text = "Professor Abdolmalek, please report your absences promptly."
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)
"Poefsrosr Aealmlobdk, pslaee reorpt your abnseces plmrptoy.’
>>> re.sub (r" (\w) (\w+) (\w)", repl, text)

"Pofsroser Aodlambelk, plasee reoprt yuor asnebces potlmrpy.’

goboobobooboo

findall () DODOOOOOOODOO OO0 DOOOOOOOsearch() DOO0ODOODOOOOOODOODOO
goboobooboobooboobboobooboobooboobbobbOobbg findall () O
goooo :

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

["carefully’, ’"quickly’]
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cooboooooooobooooooo

goboobooboboobooboooobooboobbooboobbobboobboobbooboo
U000 MatchObject UOOO0OODODOO finditer () DODODOODOOOOOOODODOODOODOO
coobOooboobOboooobooooobo0oobOooOOoooDbObO0Dnn finditer() OOO0OOOO

>>> text = "He was carefully disguised but captured quickly by police."
>>> for m in re.finditer (r"\wt+ly", text):

print ' $02d-2%02d: %s’ % (m.start (), m.end(), m.group(0))
07-16: carefully

40-47: quickly

Raw String 0 O

Rawstring 00 (r"text")OOODOODOOOOOOO (\")OD0OOOO0OOO0OO0OOOOOOOOoOoOoOoOooQ
oooooooboooOooooOoOoooOooDboOoooDoOoOo20000O0OOO0O0ODOOODO:

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

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

cooooooobooboboboooooooooooooOooOooooOobDOobOOobOobOOoOb0OnRaw
string 00000 r"\\"OOOOOOOOOO0OORawstring 0000000000 "\\\\"OOOOOOO
cooobooooooooooocoooooon :

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

73 struct — 0000000000000 OO0O0OOODOOOODOO
N

000000000 PythonOOO PythonOOODOODOOOOOOOOOOCOOODODOOOODOODODO
coooooooboooooboooooooooboOoboobooooooboooobooooobooooobooooooDoog
0000000000000 0000000000COO00000D0000 PythonOODODOOOOODO
coobooooobooooooooooobooobooooobo ooooboboo

O00: OOoO0O0oo0oo0ooDpDoU0O0o coooUoooUoUoooUoooUOoo coooUoooouoooo
0000 (alignment) 000000000 0OCO0OODOOOOOOOODOODOODOODOOOOOOOO
00000000000 0Do0oo0Do0 cCo0oonDooooooooooooooooooooog
goboooooooooboooboboboooooooobobobobobooooboobooboboboo
0000000000 nativeDO0000 standard 000000 000: 0000 DOOOODO, 000,00
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goooboooboboboon

731 00000

coooooooooooobocoooboooooog:

exception struct .error
0000000000000 00; 0000000000000 OoO000O

struct.pack (fmt, vi, v2,...)
Oowvl, v2, ... 0000000000DO0000C0CDOO0OOOCODOOOOCOOOOCOCOOOOOOO0
goooooooooooooooboooooboooobobooooo

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

vli, v2, ... 00000000CO0000CO0O0ODOCOO0O0OO0COO0ODO0O0O0O00O0 buffer
Ooffsee 0OODDOODOOUOOOoffset 000 0000000DOO0OOOOOOOOODOOO 250
go.

struct .unpack (fint, string)
(00o0d pack(fmt, ...) O00D0O0OOOO)ODO0O0DCODCOOOOOODOOODOODOOODOO
ooooooooooooboOoooobo0ooobpoOooooOoooooOooDOoOoooDooboOooDboOooo
0000000000000 000DODO00DO0O000OO (len(string) O calcsize(fmt) O
oo0oDooooooooo)o

struct.unpack_f£from (fint, buﬁ‘er[, oﬁ‘set:O] )
buffer 00000000 0OO0O0ODOOODODOODODODDOODOOOODODDODOODOOOOOO
0000000000 0Wffer 00D0O0OD0D format 0000000000000 O0O0DOODOO
(len(buffer[offset:]) O calcsize(fmt) 0000000 ODODODO)OOOODO 250
oo.

struct.calecsize (fint)
0000o0o00oU0oo0o0ooo0o0Uoo0o0D (ooo0o0oooooooooO)oooooo

732 000000000

coooboodoobooooooooooOooOoOoboOoOoobooOooooOoboOoOoOOoO00oOoboOoobooOoOoOoooDOonoag
ooooooooooooooOooo/oooooo0o0oooooooooooooooobob0 ooboo
gboooooooboo bbb, oo, bbb oboboboooboooboobuobOoDbo

coooog,booo, 0000000

O0000000CO0000OD00000000 (mativeyDOOOOOOOO0OO0OO (byteorder) 00000
0000000000 (alignment) 0000 00000COO0O000O0OOOOOOOO0OOODOOOOOO

73. struct — 0000000000000 O0O0O0ODOOOOODOOOOO 121



Python OO OOOO0O,0000 2.7jal

(oo copooooooooooooooo)o

gobgoobogboboobooboooobooboobbooboobbobobooboobbooboo
gboboooogoboboboboooooooobobobon:

oo oooooo ooo ooooooo
@ ooooo native native
= ooooo standard | none
< ooOooogoooo standard | none
> OoOooogoooo standard | none
! 000000 (=000000000) | standard | none

coooooobooooooooOooboooboooobooboOo rer boobOoOoOoObooOOO

0o00o0o0oo00oooUoUooooUoooU00oooU0UoDooOoUOooOOoUoUooooUooooUooooOg
O00OIntel x86 000 AMD64 (x86-64) 0 000000 OO OONOOMotorola 68000 0 O O PowerPC G5 O
00000000000 0OARMOOO Intel Itanium OO0 0000000000000 OOOOOOOOO
(0DOO0O0O)OCO00DCO0O0b0OO0O0O0DOOUO0DD sys.byteorder0d00000OO0ODOOOO

00000000000000000000 CO000000 sizeof 0000000000 OOOOOOO
cooooooobobooobooooOooOooooOoboOoOoooOoobooboOoooon

gboboooooooobogboboboobooooo bbb obobobOobobo

e’ 0= 0ogoobobbbooooo:0bbboooobbboooobLbbooobbboooobo
gbobooooobooboboboboooogog

rrrpgobogooooboboooooobobooooobobboooobLbbboooooLbbooooboD
gboboooooooboboboobooo

o0o0oo0oDdo0om(@ooo0oo0oo0oOdoDoD)oD0Do0o0o0ooDO0oDooDoooOooooood
< OogbO 7>y gb0boboboooooboooobg

ood:

l.oooooooooooooOooOoOooOooOoOoOOobOO0bOboO0bOOoooOoooOooooooooo
ooopooooooog

2. 000000000000DOOOOO0OOOOOO0O0OOCOOOOOOCOCOOO0OOOOOO00O0@O
OO0 <, >, =,roo0o0ooooon)

3. 0oooooOoUoooOoUoooOoUoooOo0OoooO0UDoOU0U0oOooOOoUOoDOoOUUoDOOoOooooog
goboobboobobuooboobboobb oboobboob

oooooooo

OO0DO0O0OD0O00 (formatcharacter) D000 O00OC0O0O0O0OO0O;CO PythonOOOOOOODOOOOOO
000000000000 0000000:0000000000 standard 0000000000 O00O0OO
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OO0o0oOoO00ooOoOooDoOooooooobooooo r<ryr>,rr = 0000000D000O0ODOOO

OoOoOCOOnativeO0OOOOOOOOOCOCOOOOOOOOOOOOOOOOOOOO

goooogo coono Python O goodaogo gd

X pad byte no value

c char oo1ogoog |1

b signed char 000 (integer) | 1 3)

B unsigned char ooad 1 3)

? _Bool 0000 (bool) | 1 (D

h short ooad 1 3)

H unsigned short ooad 2 3)

i int ooo 4 3)

I unsigned int aono 4 3)

1 long aoo 4 3)

L unsigned long ood 4 3)

q long long agoad 8 ), (3)

0 unsigned long long | O0OO 8 2),(3)

£ float oooooo 4 4)

d double googogo 8 4)

S char[] ggo

char[] agoad

P void * ooo (5), 3)

good:

1.

r2r 000000 COO000000 _BoolOOOODOOOOODODOOOODOOOOOOO char
gooooo0oOoOoOooOooooUoU 100000 UbOULUOogg 26000,

.0o00do0ooo gy 000 ror J00Db0C0D0O0O0O0OO0 COOOoDbDOn CO long long OO

Windows 00 __int64 0000000000000 00000O0O0O0O00OO0O0O0DOOOOOOOO
gooooooooooooooooooooooo22000.

0000000000000 o0o0o000o00n0on0onfoi__index_ () OOOOCOO

gooooobooobooobooogobobooboobobooboobDobooboobDo
_index_ () ODDOOODOOODOOODODO __index_ () ODOOODOOODODOO TypeError U
ooooogoobb _int. (DODOODODODDODODDOOOOO __int_. () OOOOOOOOO
DeprecationWarning 0O O0D000O00OO00O0O027000:00000 _ _index_ () OOO
OO0O0O002700000000000000 27000:0000027000000000
oobobobobobg gobobobobobuobobobobuobobobo
DeprecationWarningOOOODOOOODOOO

_int_ ()

L7000 /d J00000000000000000O0 IEEE 75 binary32 (£ O000)000O

binary64 (d’ 000)0000000000000O0O0O0O0O0OOOOOOOOOO0OO0OO0O0O0OO0
ooooooooon

73. struct — 0000000000000 O0O0O0ODOOOOODOOOOO
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5./pr0oo0O0000O0O000ODOOO000ODOO0000ODOO0@UOOOOOO0OODOOO0
ooooooooooOorer 00COOOOO0O0O0O0OO0OOOOODOOOCCOOO)D = 000000
oooooooooooooooooobo0ooboooooooooboooDboOooooboOooDboOoooo
ooboooO0OO0Osruct 00000000 O0O0OOOOCOOOCOOOOOOOOOOOOOOP" O
oooooooooog

Ooooooooooooooo0oooooooD (counyDO00OO0OCOOO0O0O0OODODOOOOOOOO
o000 "4n” O'hhhh OOODOOO0DOOO

coooboocoooboocooooocobOobobC;coumt00ooooOooOoboOoOoOoOobOOoOOoOobOOoOoOa
oooo

oo0oo0ooon s ddbcountd000000oO0OOoO00oOoOoOoooOOoO00OOoOoOooooOboOonooonog
oooooooooOoOo;,00oo r10cr 0 100000000 DOOOOOODOOO r10s”r 0100000
ocoooool1obobooooooOOO0OOO0OO0OO0OOO0OOOOOO0OOOOOOOOOOOOOOOOOOO0OO0
OoooooooooooooooooDooOooooooooOooooooOooooOCoecroooooOong
ocooooooooo)’oes’r10D0O0O0OOOOOOOOOO

00000000 'p’ O “Pascal D 00O (pascal string)” 0000 O0000Pascal D000 count 00000
000000000 OOo0O000000O0O0O0000D0OO00000O0O0ODO 100000000000
0250000000000000000000000000DODO00DOO0ODO0ODOO0O pack()OOO
00 Pascal 00D OO0O0O0O000OO (count-100000)000000 count-1000000000000O
0000 count-100000000CO0O0 count00000O0000OCOO0OCOOOOOOOOOO
U0 unpack () DODOOODOOODODOO "o O0000O0 countO0 0000 OoO0bOO0bOOoOonDoOoog
000000000 255000000000000000000000O

00000000 'pr 0000000D00O PythonOOOODODO longO0OO0ODODOOOODODOOO
Python 000 0D0O0OO0OCOUOO0O0O0ODODOOOCOOOOOODOOOOOOUOUOOODDOO NULLODOOOOO
OPythonOOOO OOOOOODOOODOOOOOOOOOOOOOOOOOOOOOOPythonOOO0O00O0
longOD 00000000 0ODOCOO0ODOODOOOOODODO Alpha000 MercedOOOODODO 64bit000
0000000000000 00000O00O0OO0O0O PythonlongOOOODOOOOODOODOOOO;32
bitD O OO0 O00O00o0ooooooodd PythonOOOOOOOOOO

boobooood r»r dbgbofobdb Truel FalseOQUOUODOOOOOOOOOOOOOODOOOO
0000000000000 10000000000000bool0000O0O000OOOOOOOOOODO
oooooooob0 TeOOOOOO

0obd: boboooooooooboocoooboooobooocOooooooobooooOooOoboOoobooOoOoOooOooDOoa
coooooooo

goooooooooooooooogo/oooooon:
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>>> 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

00000000000 000000000000000 namedtwple 0000000000000 000OO
ooooooon:

>>> 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)

oooooooboooooooooooooooooooooooooooooooooooooooonod
coooooooocoobooooooog:

>>> pack('ci’, ’"x’, 0x12131415)
"% \x00\x00\x00\x12\x13\x14\x15"
>>> pack (’ic’, 0x12131415, ’=x")
"\x12\x13\x14\x15%"'

>>> calcsize('ci’)

8

>>> calcsize(’ic’)

5

000000000 "11hol”" OOlong00 400000000000000C000DOO0O0OO0ODOO 2
oooooooooogn:

>>> pack (' 11h017, 1, 2, 3)
"\x00\x00\x00\x01\x00\x00\x00\x02\x00\x03\x00\x00"

cooooooooooooooooOoooOobOoOobOOoOoOoOoooOoOoOoOobOOoOoOobOboOoobooOoOoooOooDooag
oooooooooooooooooboooobobooooooooooOooobobooooo

O0:
Module array 0000000000000 OOOOOOOOOOO

Module xdr1ib XDROOOOOOODOOOOODOOOO

733 000

struct DO00OO00000O0O0OO0O00OO0:
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class struct . Struct (format)

000000000 formOOODOOOODOODOOODOODOODODOODO Swuvetdoooooono
Oo0o0O0OSwuctO00O0O0O0OCCOOOOOO0O000O0O0O0OOOODOODODOOOOCOODOOOOOOOO
oboob0oobodbOOstructdboooooooobO0booboboobooboobobooooooDbo
Ooooo0oOoo25000.00000000 Struet000D00O0OCOOOO0O0OOODOOODOOOO
obood:

pack (vl,v2,...)
pack () 0000000000000 000000000O0O000O0O0000O00O((Len(result)
0 self.sizeODOOOOOOO)

pack_into (buffer, offset, vi, v2, ...)
pack_into () DO0O0O0O0OO0O0O0O0OOOOOODOOOOOOOOODOOODOOOOO

unpack (string)
unpack () D0 O0oDOoooODo0obOoboOOo0booobooboDoboooooboobooboodnn
(len(string) O self.sizeOOOODODOOOOOODODO)O

unpack_from (buﬁ‘er[, 0ﬁset=0] )
unpack_from() 000000000000 0O0OO0OO0OOOOOOOOOOOOOOOOO
(len(buffer[offset:]) O self.size 000000000 OOO)O

format

OO Struct 00000000 O0O0ODOOO0ODODOOODOOOOODOOOODODOO

size

format 00000 struct (00000000 O)0D00O0O0OO0OODODOOODOO

74 difflib— 000000000

ocooooz21o000.00000000000000000000O0O0O0O0OCOOO0O0OODOOOOOOO
0000000000 000000000 HTML O context diff, unified diff 00000 O000000O0OO
cobooooooooboooooOoobOobooooOoboOoooOoOoOooOoOoOoOOobOOobOO0bOOoOobocOooOoOoong
OO0 filecmpOOOOOOOOOODOOOODO

class difflib.SequenceMatcher

goooOoOooooooO0O0ooooooooooooooooo0000 (hashableyDOOOOOO0OO
0000000000000000000198000000000000 Ratcliff 0 Obershelp 000”7
ocoooooooooooooo”0oooooOOobocooO0oOoOoooooooooOooooboboOo0oo
goooOoOooooOoOooOoOoOoOoOooOOuk000000000000000000000O00O00O00
00000 Rateliff 0 Obershelp 000000000 junkOO0OO0O0OO)H)OOOOODOOOOODOOO
ooobooooooboooobooooooooooboooooooooooooobooooobooboOoooboOoooo
cooooooboboooboooooooooobooobooooooooooboOooonon

O000:0000 Ratcliff-Obershelp 0000000000000 300000020000000
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SequenceMatcher 0000000000000 0O0O020000000000000000000
coobooooooooboooobooOooooOooOoobOoOobobooOoooboooOoOooDooOon

OO junk000000000O: SequenceMatcher 0000000000000 DOOOODO junk
o0oo0oo0ooOooOooUooOOdDOdbOOdOOoO0OOoO0OO0ODOO0ObODODO0OOoU0OOoODOOoDOObDODOoO
000000000000 0oDooo0oooo0o0o0 (UOoDoooooo)ooooooooo
1%200000000000000200000000000000 “popularr D0O00O00COODOO
0000000000000 0o00oDU0o0 uwnkDODO00OO0DD0DO0DDOODOODOODODODOODOO
SequenceMatcher OO O0ODO autojunk 00000 FalseOOOOOOODODODOOOOOOO
00000 271000 autojunk 00O 00O

classdifflib.Differ
gobobodbobooboobooboobobooobobbooboooobooobobod
Differ 0000 SequenceMatcher 0000000000000 0O0OO0OOODOODODOOOO@O)
O00oooOooooooooooogd

Differ J0000O0O00OOO0DOOO20000000000000

ooo o

r= ooooooo l1ooobooooo

T4+ oooooooz2o0000bobo

o ooooooooooooo

re v/ O0000O0O0oOCcOoO0ooOcOooobobcoooo

“‘00o0o0oo0o0oooooooooO0oooooOooOooboOoOoooooOooOoboobOOoOooooooon
oooooooobooooboooooooooooooDooooooooooboooooboooDboOoooo
coooooooocoooao

classdifflib.HtmlDiff
0000000000000 0000000000000000D0000oDo0oOo0o0ooDooOooooon
000 HTMLODOODO (OODOOOOoOOoO0oooooo HTMLOOOO)DODoOooooooooood
0000000000000 00o000o0ooo00o0ooooooooooooon

gogbodbobooboobboobooboboobog:

__init__ ([tabsize][, wrapcolumn][, linejunk][, charjunk])
HtmlDiffOOOOOOOOOOOOO0O0OO0

tabsize 00000000000 OODOODOOOOOOOOOOOOOOOOCOOOOO sOOO

wrapcolumn 0000 00000000000 OOOO000O0OOOO0OOODOODOOOODODOO
00000 NoneOOOOOOOOOOODO

linejunk 000 charjunk 000 0000000000000 ndiff () (HtmlDiff 000000
ddodooDooOoOO0o0ddd0 HTIMLOOOOOO)OOOoOdOooooOooooooooooo
00000000 ndiff() 000000000 0OOOOOO0OO

COOooOoOoOoO publicOOOOOOO:
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make_file (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines O tolines (OO0 O0O00000O0O0)000000O0O0O0OCCOOOO0O0O0OOOOOO
ooooooobooooooo HTMLODOOODOOOODOOOO

fromdesc 000 todesc 0000000000000 0000000000OOOOOOOOOO
000000000000000000000000000000@O000000000000
0ooo)o

context 100 numlines 00 0000000000000 000O0Ocontextd TrueOOODO
OO0O0CO0OOCD0OODO0OO0OCODUOOD rFralsedO0OOOOOOOOODOOODOOODOO
numlines 10000000 500context 0 True D00 ODnumlines 0000000000000
0000000000000 contextd False DOOOnumlines O “next”’ 000000000
000o0000O00oo0o0ooo0ooDo0oooooUdoooooooooooooo(@oooo
OO00OO0Cmext' 0000000000000 0000000000000000O0O0O0O00OOO
oooooo)o

make_table (fromlines, tolines [, fromdesc][, todesc][, context][, numlines])

fromlines O tolines (0000000000 O0)000000ODOOODOOO0OOOUODOOOODOOO
00000000000 HIMLOODODODODODODODOODOODOO

gobooboboobDbO make_file() UOOOODODOOODOOOO

Tools/scripts/diff.py00000000O0O0OC0OCOCCCOOOOOO0O0O0O0O0O0O0OOOOO
oooooooooooooooooo 24000,

difflib.context_diff (a, b/, fromfile]], tofile][, fromfiledate]], tofiledate][, n][, lineterm])

a0 p(O00000D0)0000000(@OD0O0000000000O00 (generator)) O Ocontext
diff 0000000 (@OO00000000000)000000

gobooobobobbooboobbooobooboobobooboobboboboobbooboo
ooooOo/ooooooooo0oooooopo (Uooooooo)000oo0D kOOCOOOOOO
oooo30o0o0

O00000godiff00Dn (»+x«0 -———0000)0000000O0O0DODOOOCOOOOO0O0
gbbobobooboboobuobobdobiobbdfile.readlines () DOOODOOOOOOOOOOO
file.writelines () OOO0OOOOOOODO

0000000000000 000O00DOoOO00O00DOoODOO0OOO0n lnetermOogd ™™
gboboooooon

goodoooooooooooobobobobobobooooooboobobooboobon
fromfile, tofile, fromfiledate, tofiledate 0 000 0000000000000 O0O0OISO801 00000
0000000000000 0000000000o0ooooooooo

>>> sl = [’bacon\n’, ’'eggs\n’, "ham\n’, ’guido\n’]
>>> s2 = [’python\n’, "eggy\n’, ’"hamster\n’, ’‘guido\n’]
>>> for line in context_diff(sl, s2, fromfile='before.py’, tofile="after.py’):

sys.stdout.write (line) # doctest: +NORMALIZE WHITESPACE
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**x* before.py
-—— after.py
Kk Kk kK ok ok ok ok ok ok ok k ok ok
kxk 1,4 *xxx*

! bacon

! eggs
! ham

! eggy
! hamster

guido

cooooooOoO4ip0 00000000000 O0O00O0O0O0O0O0O0O0O0O0O0OO0O0O00O023000.

difflib.get_close_matches (word, possibilities[, n][, cutoff])
0000000000000 00000000word 0000000000000 (OOODOOO)OOO
possibilities 0 word 000000000000 OCO0OO (OOO0OODOOOO)OOO

ocooooooon(@OOOO0O0O0 3)000000000000000000r0 0O0O0O0O0O00O0O
oooooooo

00000000 cutoff (DOODOOOO 0.6)0000[0,1]0000000000word 00000
O0O0D0D0O possibilities 10000000000

possibilities 10 000000000 (0000 ,0)0000000000C000@OOOODOOOC
00)oooooooooooooooooo

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

>>> import keyword

>>> get_close_matches ('wheel’, keyword.kwlist)

["while’]

>>> get_close_matches (’apple’, keyword.kwlist)
[]

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

difflib.ndiff(a,b[, linejunk[, charjunk]])
a0 (00000 O0)OUDOUOODO(@MOOOODOUDOUOOOOOOO (generator)) DODiffer
goboobobooobo

0000000000000 0OOO linegjunkD charjunk 0000000 0OQOOOOO (OOoOoooQg
None)d

lingunk: 0000000000000 O0DOOCOOO0000jwkO00O00O0COCOOO0O0OODOOO
OO0OPython23 0000000000 (None)DOOODOOODODOOODOOUODODOODODOODODOO
IS_LINE_JUNK() DOOOOODOOOOOCOODOODO ("#H)OOUODOODOODOOOO
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000000000000 0000000Python23 00000000 SequenceMatcher 000
ocoooooooooooooooooooOoboooO0oooooooOooooOoOooooooooOonon 23
oooboooooooobooooboboooboooo

charjunk: 00 (00 10000)00000000C0COOCOOODOOOOOCOOCOODOOOO
IS_CHARACTER JUNK () DOOOO0OO0OO0ODOOOO0@OODODODOODOOODOODOOOODOOO
ocoooooooo)oooooooooooo

Tools/scripts/ndiff.py 0000000000 0OO0OOODOODOODOODOOODOODOODOODOO
ood

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

>>> print '’ .join(diff),

- one

2 A

+ ore

- two

- three

+ tree

+ emu

difflib.restore (sequence, which)
gooo0oooootooooboooooooobooooooo

Differ.compare () OO0 ndiff () OOODOOOODOO sequence 00D O00ODOO0O0OOODOO
000o0dooOoooo0oooo 1000220 whichDOO0OD0OO)0DDODOOOOODOOOOOO

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)),

ore

tree

emu

difflib.unified diff (a, b/, fromfile]], tofile][, fromfiledate]], tofiledate][, n][, lineterm])
a0 bp(00O00O0DOO)ODDOOOODO (@UOODODDOOODODOOOODOOOOO (generator)) O Ounified
diff 0100000 @ 000o0ooooooo)yoooooo

ooo0oooooooooOoOooooooooooOooooooooooooooooooDoon O
ogo/booooooooooooooo)boooooOoOoOo0Ob0OOObOObObObOobOoOooooooooo
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O000oo0o000bo0O 0000000000003 000

oooooooodffooog (——--,+++,@eO0000)000D00CO0O0O00O0ODODOODODOOOO
gboboobobobobboobobuobbOobOobOdfile.readlines () DODOO0OOODOO
OO0000000O0file.writelines () OOOOOOOOOOO

000000000000 00000000000000000000000O/lineterm0Q0 ""0O
ooooooooon

00000000o00o0ooooOoO00ooU00ooo00oOooDU00ooU0O0ooOoUOooOooOoooOoUoooO
fromfile, tofile, fromfiledate, tofiledate 1 0 0000000000 O0ODOOOOODOISO8601 00000
0000000000000 00000000oO00o0ooooooooOo

>>> 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

OooopooodOodi0 0000000000000l Dopopoooooooooooo 230
od.

difflib.IS_LINE_JUNK (l/ine)
0000000000000 0000 e 000000 "4 O000O00O0O0OODOOCODOOOOO
OO0O00OO0O0OO0O0OoOOOOO0OPython23000 ndiff () OO0 linkfunk 000000000000
oogd

difflib.IS_CHARACTER_JUNK (ch)
oooOo0obO0o0ooOO00oOo00oOo00Og echOOOODOOOOOOOOOOODOODODOODOOO
O0000000000000ndiff() 000 charjunk 000000000000 O00OOO

O0:

Pattern Matching: The Gestalt Approach 0 0 00000 000: 00000000 John W. Rateliff 0 D. E.
Metzener 0000000000 0D0ODOOOOODDr. Dobb’s Journal 19880 700000

7.4.1 SequenceMatcher D OO0 O0

SequenceMatcher UUOO0OO0OOOOOOODOOODOOODODOOOOO
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class difflib.SequenceMatcher ( [isjunk[, a[, b[, autojunk:Tme] ] ] ] )

OoOOOOoOO0D junk00 None(OOOOOOOOO)00O0000O00O0O00O0O0O0O0O0O0O0O0O
OoO00oooooo0oooooooo0ooooooo0oooooD kO 00oooooooOog
0000000000000 0D0O000000 isjunkd NoneOOOODO lambda x: 0000
gooobooooobos;booobbooobbooobbbooobbooobbbooobbooo
gboboooobooboboboboooooobooboboon

lambda x: x in " \t"

00000000 e0O bOO0OO0OODOOOODOOOOOODOOOODOOOODODODOODOOOO
OO00O0OO0O0O0O0OD0O00O (ashableyDODOOOOOODOODO

00000000 auojunk D000 junk 0000000000000 ODODOOCOOOOOOOOO
0 271000: autojunk 00000 SequenceMatcher 0000000000000 0OO0OOOO

set_seqgs (a, b)

00000 2000000000000

SequenceMatcher OO0 O0O0O000O02000000000C000C000000000000CO
Ooo0o00l100000o0oo0o0O00C00O000000000000000 set_seg2() 0000
000000000000 00000 1000000000 000000 set_segl() 00000
ooo

set_seql (a)
00000 1000000000000 00000000200000000000000000

set_seq2 (b)
00000 2000000000000000D00000O 100000DO0DOOOOOOOOOOn

find_longest_match (alo, ahi, blo, bhi)
alalo:ahi] O b[blo: bhi]UOOU0OO0OOO0OOO0OOO0OOOOOOOO

isjunk 0000000 None OOO get_longest_match() O al[i:i+k] 0 b[j:j+k] O
gooogoo (4, 3, k UOUOODDOOODOO alo <= 1 <= i+k <= ahi 000 blo <=
j <= j+k <= bhiO0OOODOO (17, j’, k) OOOODOODOOOOCOOOOO k >=
k', i <=i'01i==1’, j <= jy 0000000000 0ODOOOOODOOOOOOOO
JdddddedddooooodoooooobD eDODDODOODODOOOOODOOO
bOoOoOOOOOOOOOOOOOO

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

O0junk00000000000C00000O000DO0O00O0O0O00O00O0O00OO0000O
O0juwkO00000O0DOOOCOOOO0O0O000O0O0OOOOOODOOOODOOODOODDOODOOO
o000 juwnkO00OO0OO0OO0OOOOOO0ODOOODOOOOOOOODOOOODOOODOOO
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0000000000000 0000000 junkO000 junk000O0000O00OO

000000000000 000000juk000000000000O0 " abed’ 020000
Oooood r abed’ OO0O0O0OO0O0O0OOO0O0O0OO0DO0OOO00O "abed” OOOOOOOOO
OO0O02000000000000 "abed’r OO0O0O0O0O00O0O

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

00O0000000000000 (alo, blo, 0) 0O00O0OO0O0O0OO0OO0OODO226000:000
000000000000 (named tupley d Match(a, b, size) OOOOOOOOOOOO

get_matching blocks ()
0000000000000 ooU0oooOO0oDOoooOooo 3gogoooooooon
ooopooooog (i, 3, n) DOOO0OOODOOO0ODO0 afi:i+n] == b[J:3+n]1 000
OO0000OO000oo30000:i0jO0o000pDo0oOooooag

gboooooogoogood (len(a), len(b), 0)000OD00DOODLOOOOOO n==0000
oboooooogo

oo (i, 3, ny 0O (17, 37/, n’) 00000000003 000020000003000
00000 i+n !'= 17000 j5+n !'= 3y 0000000O0ODOOOCCO 300000000
0000000000000 o0ooooOo0o0ooo25000:0000 30000000000
cooobooobooooooboooooboon.

>>> 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 ()
a0 bO00000OD0ODOODOOO SO0O0O0OOODODOODOODOOODOOO (tag, i1,
iz, 31, j2) 0000D00O0CODOOOOODOOOOODOO i1 == j1 == 00000 0O
OO000O0O00bO0OO0 20000000000 jI000 200000000000

g0 00000O0O00DOOOOOOOO0OO0OC

a oo

"replace’ alil:i2] 0 b[ Jjl:j2] 00000000

"delete’ alil:i2] 00000000000 31 == jJ2000

"insert’ b[jl:52]1 0 a [i1l:i1] 0000000000 11 == i20000
"equal’ alil:i2] == b[jl:32](00000O0O00O0OODOO0O)
)
>>> a = "gabxcd"
>>> b = "abycdf"
>>> s = SequenceMatcher (None, a, b)

>>> for tag, i1, i2, jl, j2 in s.get_opcodes():
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print ("&%7s al[%d:%d] (%s) b[%d:8d] (ss)" %

(tag, 11, i2, aflil:i2]1, 31, j2, bl[jl:321))
(q) b[0:01 ()

ab) b[0:2] (ab)

x) b[2:3] (y)

cd) b[3:5] (cd)

) b[5:6] (f)

delete
equal

equal

o O b W

alo
all (
replace al[3: (
a4 (
alo (

insert

get_grouped_opcodes ( [n] )

O0nO00000DO0OCOCOOO0O0ODOOODOOOO0O0O0OOOOCOO0O000 (generatoryd 00O
ooo

O0000000 get_opcodes () DOODOD0OODOODOODOOOOOOOOODOODOODODO
gobooboobobooboboooboobboon

00000 get_opcodes () OOOOOOOOOOOOOOOODO 23000.

ratio ()

[0,11000000000000000000O0O0O0O0O0O0O0OO0O0OOA0

TO20000000000000000000O0OMOOOOCOCCOOOOOOOOOOO 2.08M/
TOOODODOOOOOOOOOOOOoOooOooOoOOoOoOoOooOOOO 1.o0000C0O0OO0O0DOOO
gbooo.obobOoonO

0000000 get_matching blocks () OO0 get_opcodes () DOOODOOOOOONO
0000000000000 00000000000000000000000 quick_ratiol()
0000 real_quick_ratio() OO0OODOOODODODOODOOODODOOODOOO

quick_ratio()
ratio() OOOOO0ODODOOOOOOOOO

real_quick_ratio ()
ratio() OO00O0OOOOOOODOOOOOOO

000000000000 000300000000000000000000000quick_ratio() O

real_quick_ratio() OOOO ratio() DOODOOOODOOO

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

0.75

>>> s.quick_ratio()

0.75

>>> s.real_qguick_ratio()

1.0

7.4.2 SequenceMatcher 0 O

00002000000000000000jwnk00000O
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>>> s = SequenceMatcher (lambda x: x == " ",
"private Thread currentThread;",

"private volatile Thread currentThread;")

ratio() 00O[0,1]0000000C000000O00OCCO0OO0OOOCOOO0O00O0OO ratio()00OO
g60C00C0C00OO00OO0OOUOUOOUOUOOOUOOOOOOO

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

CoooobobobOOoCcOoO0oooobOoCcCOo0Oon0o00Dn0O get_matching_blocks() ODOOO
oooo

>>> for block in s.get_matching_blocks():
print "a[3%d] and b[%d] match for %d elements" % block
al0] and b[0] match for 8 elements
al8] and b[1l7] match for 21 elements
al29] and b[38] match for 0 elements

get_matching_blocks () OOOOOOOO0DOCOCOO0OOOOOOOOOCOODOCOOOOOOODOOOO
U (len(a), len(b), O0)ODOOOOLOOOODLOOODOOODOODDOODDOODDOODODOO
gbooooon

O000000000000000020000000000000000 get_opcodes () 000000

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

-

print "26s al[%d:sd] b[%d:sd]" % opcode

equal af[0:8] b[0:8]
insert a[8:8] b[8:17]
equal a[8:29] b[17:38]

O0:

e SequenceMatcher 0000 0O0O0O0ODOOOOOODODDODDODOOOOOOOOOODODOOO
get_close_matches () OOOOOOOOOO

e Simple version control recipe SequenceMatcher 0000000000000 OONO

7.43 Differ0O0O000O0O

DifferJ0000DOO0DOO0OOOOODOOODOOODOODOOOOOOODODOOODOODODODOOO
coooooobOoobooobooooOooOoOoOoOobOOoO0OoOoOoOoOoOoOoOoOoOOOoOO0OObOOODbOOOOODOnOO
oooooo 10o00ooooooooooooooooooooooooooooooooooooo0g
coobooooboooooooooooooboooooooooooooo0ooooooooOoooonod
oooboooooon

Differdd00O00O00CO0O0OCO0OO0OOOOON
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class difflib.Differ ([linejunk|, charjunk | ])
00000000000 linejunk O charjunk 0000000000000 (0000 NoneO0O0O)O

linejunk: 0000000000000 00O0000O00C0O0O jwkOO0OO0OO0OOO0OOO0OOOODOOOOO
OO0 NoneOOOOO0O0O0O0O0O0O0O0O0junkO0000000000

charjunk: DO O0O0O0O0 (OO 10000)D000ODOOODOO0OOO0OO00 jnkOOOO0OOOOO
OOOOCOOO0OO0O0OO0O Nene0O0O0O0O0O0O0O0O0DOjunkOOO0O0O00O0O00O0O

Differ 00000000000 10000000000000000000O0O0O0O0O0O0OMON

compare (a, b)
0000000 20000000000000000D0O00O00O0O0OOOOOOOOODOOO
goo

goooooboooobooboobooboboobobobboooboooboobbooDboo
gbobobooooobobobobobobobuobobbobOb readlines () DOOOO
gbobooobgoooobmoboooooobobooobooboboboooboooobobo
Uboboubdlbd writelines () DUOOOOOOODOOOOOOOOOOODOODO

7.4.4 Differ 0O

o000 2000000000000O0O000DOO00DOO0OO0O0ODOOOO0 1IOD000O00 @WUDOOO
00000000 readlines() 0000000000 DOOO0O0ODO)00DOO00OOOOOO

>>> textl = 7'/ 1. Beautiful is better than ugly.
2. Explicit is better than implicit.
3. Simple is better than complex.
4. Complex is better than complicated.
r77r osplitlines (1)
>>> len (textl)
4
>>> textl[0][-1]
’\1’1'
>>> text2 =’’’ 1. Beautiful is better than ugly.
3. Simple is better than complex.
4. Complicated is better than complex.
5. Flat is better than nested.
77 splitlines (1)

OO0 Differ 00000000000 0O0O0OOO0O0O

>>> d = Differ ()

000 Differ 000000000000 0ODOO0O0OODOO junkO0O0 junkOD0O0OD0OOOOOOOOOO
gooooOO0O0OO0OO0O0oO0OoOgpiffer() 000O0O0O0O0O0OOOOOODOOO

00ooD200000000
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>>> result = list (d.compare (textl, text2))

result 0000COCOOOOOOpretty-print 00000000

>>> 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’,

2 ++\n’,

r— 4. Complex is better than complicated.\n’,
() ~ -—=—= ™\n’,

’+ 4. Complicated is better than complex.\n’,
' +H++ N “\n’,

’ 4 5. Flat is better than nested.\n’]

cooboooobooobooooooooboooooood

>>> import sys
>>> sys.stdout.writelines (result)
1. Beautiful is better than ugly.
2. Explicit is better than implicit.
- 3. Simple is better than complex.
3

+ Simple is better than complex.
++

- 4. Complex is better than complicated.

? ~ A

+ 4. Complicated is better than complex.
? ++++ ~
+ 5. Flat is better than nested.

745 diffib0 0 0000000000000

00000 diffib0000 diff0000000000000OCOOOOOOOOOOO00000 Python O
000000000 Tools/scripts/diff.py 00000000000

""" 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.
mmn
import sys, os, time, difflib, optparse

def main() :
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# Configure the option parser
usage = "usage: %prog [options] fromfile tofile"
parser = optparse.OptionParser (usage)
parser.add_option("-c", action="store_true", default=False,
help=’'Produce a context format diff (default)’)
parser.add_option("-u", action="store_true", default=False,
help=’'Produce a unified format diff’)

hlp = ’'Produce HTML side by side diff (can use -c and -1 in conjunction)’

parser.add_option("-m", action="store_true", default=False, help=hlp)

parser.add_option("-n", action="store_true", default=False,
help=’'Produce a ndiff format diff’)

parser.add_option("-1", "--lines", type="int", default=3,
help=’Set number of context lines (default 3)')

(options, args) = parser.parse_args()

if len(args) == 0:

parser.print_help ()
sys.exit (1)
if len(args) != 2:

parser.error ("need to specify both a fromfile and tofile")

n = options.lines

fromfile, tofile = args # as specified in the usage string

# we’re passing these as arguments to the diff function
fromdate = time.ctime (os.stat (fromfile) .st_mtime)
todate = time.ctime (os.stat (tofile) .st_mtime)

fromlines = open(fromfile, ’'U’).readlines|()

tolines = open(tofile, ’'U’).readlines/()

if options.u:

diff = difflib.unified_diff (fromlines, tolines, fromfile, tofile,

fromdate, todate, n=n)
elif options.n:
diff = difflib.ndiff (fromlines, tolines)

elif options.m:

diff = difflib.HtmlDiff () .make_file(fromlines, tolines, fromfile,
tofile, context=options.c,

numlines=n)

else:

diff = difflib.context_diff (fromlines, tolines, fromfile, tofile,

fromdate, todate, n=n)

# we’re using writelines because diff is a generator
sys.stdout.writelines (diff)
if _ name_ == '__ _main_ ’:

main ()
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7.5 stringIO— 00 000000O0ODOODOOOOOO

O00000000@O0O00000 0000000000)000000000000000000000
O000000000StringIlo000000000@O0O0000000000 str0 unicode 000
oooooo)

0000000000000 O00oo00ooo0ooooooDD (o000 oDoo0oooDooooo

class StringIO.StringIO ( [buﬁer])
StringIoUOQO0O0OO0OOO0OODOOOOODODOOOOODODODODOOOODLDDbDDbODOOObODLDbDDbDOOO
O00000000000000000 stringIo000O00000OO0O0OOOOOODOOODOOOOO
0oOoOooooooo

StringIOOO00O0O0D0OOOOOORbtODOODODOOOODOO0O0OO0O0 2000000000
000000000000 200000000000 getvalue() OODOOOOOO BhOOO
O00000)7-bitASCIODOO0OO0O00O 8-bitJO00O00O UnicodeError 000000000

UbobOdd stringIOOODOOOOOODOOOODOODLOODODOOD:

StringIO.getvalue ()
StringIO0 000000 close () OO0DOO0DO0ODOODOOODOOODO “ile”00000000
O00o0oooooo s-bhitboDooooooooooooooooooUoooooDoooooo 200
oo obobobDbO UunicodeError oo noooOOOO

StringIO.close ()
0000000000000 Oclose 00000 stringIOODODOODODDOOODODOOODODOO
ValueError QOO QOOOOO

goo:
import StringIO

output = StringIO.StringIO()
output.write ('First line.\n’)

print >>output, ’Second line.’

# J00OO0D0DO0OODOOODOO -- 0000
# ’/First line.\nSecond line.\n’

contents = output.getvalue ()
# O00O00OOO0OOOO0OOoOobOOooDooobooonO —-

# .getvalue() UOOOOOOOODOODOOO

output.close()

7.6 cStringIO— 000000 StringIO
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cStringIO DO OOODO stringIOODDODDODODOOODDODOOOODODODOOOODDOOOOO
StringlO.StringIO0O0OOO0OO00OOO0OOO0OOO0OOOOOOOO0DOO0O stringIO() OOOOO
oooooooooog

cStringIO.StringIO([s])
OO00D0000oOo SwinglOOOOOOOOOOODOOO

0000000000000 O factory OO ODOOODOOOOOOODOOOOODOOODOOOOOOO
ggoooobobooobbuoobbuooobbooobboon stringIoobooobobooo
ood

StringiodO0O000O00000COOOOOOO0O0OO0O0O0OOO0O0O0O0O0O0O0O00O0O0O0O0000
coooooooo AscioooooooooooooOoOoOOOoOOOObOOoOoboOoobooboobo

Unicode 0000000 stringIO() D00O00O00O00O0O0D0OO0OO0O0O00OO0O0DOO Unicode O
COObuffer 0000000000

goboobOo0ooobooboDbO stringIO() UODOOOO0ODOOODOODOOOODOOODOO
0000000 cStringlO.StringIO() OO0 write) OO OOOOODOOOODODOOODOOOO
gogobooobobbbbobooooooooooobbbboo0d stringl U stringod g
opooooo

coooooooooobooooooooooog:

cStringIO. InputType
O0O0O000000D0000D0 stringIO() OOOOO0OOOOCOCOOOOOODODOOOOOO
ooo

cStringIO.OutputType
obob0ooooognD stringIO() DODOODODOOOOOOOODOODODODOOOO

000000000 CAPIODOOO00OOOO0OO00OO0O00O0O0000O0O00000O000O
oo0:

import cStringIO

output = cStringIO.StringIO()
output.write ('First line.\n’)

print >>output, ’Second line.’

# J00OO0D0DOODOOO0ODOO -- 0000
# ’/First line.\nSecond line.\n’

contents = output.getvalue()

# 00000OO0OO0OO0O0OOOOOOOOOOOOOO —-
# 00 .getvalue() DOOOO0O0O0O0OOOOOOO

output.close()
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7.7 textwrap— 000 0000000DO0OO0O

00000 23000. textwrapOOO0OOO0OOOCO0ODODOO0OO wrap() O £i11 () O0O0OCOODODOO
U000b0000 TextWrapper 000000O0000 dedent () DOOO0OO0ODOOO0DOODOOOOOO
gobooooooooooobobobooooboooooooobobobooooooboboboboboo
Ubob00o00d Textwrapper U000 oooooooooooOOoOOoOO

O0:
DO0000000 textwrap D OO OO O PythonO O OO OO

textwrap.wrap (text[, width[, ] ])
text (O00)DOD0OODO0O0OOO0OOOOODOODODOODOOOOODOO0OO0OO0OO0OO0O0O000 widhOOOO
0000000000000 00000000o00o0oooooo

oobDoOob0O0oOo00o00o000o00nDoOn Textwrapper 0000000000 O0O0O0O0OO
OOwidthOOOOOOO 70000

textwrap.fill(text[,width[,...]])
tet 000 000O0OD0OO0OO0OOO0OOCOODOOCODOOOOOOOODODOOOOOOOODOOOOOCOO
f111 () O

"\n".join (wrap (text, ...))

oboobooooo
b0 fi11 () Owrap () DODOODOOOOO0OODOODOODODODOOOOO

wrap () O £1i11 () O0O0000O TextWrapper U0OUOO0OO0OOO0DOOO0O0OOOO0OOOOOOOOOOO
coobooooboooooooooooooboooooooooooooooooooOoooooooonogd
O0/00C0CCO0OCO0OO00O00O000000000000000 Textwrapper 000000000000
oooooooobooooooooo

0 I e I A A A B M R W R W B
TextWrapper.break_long words 0000000000000 0O0O0O0O0OOOOOOOOOGOO
agono

gobboooboboobbibdd dedent () UobboobbooobboobboobbbooobbOoo
ooooooog

textwrap.dedent (fext)
text 000000000000 ODODODOODODOOOO

ooooo0o0oO0O000000O0oooooooooOOOO/00000000O0oDooOooOoOoODOOO
coobooooooooboooooooOobooOoboOooobooOoOoooOoOoOooooboo

oooboooooboooooboooooboooooboooobooooooooooooobooogn:
" hello"OOOOO"\thello"OOOOOODOOOOOOOOOOOOOOOOOOOOO@O
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00000 Python250000000000000000000000000O0OOOOOODDOOO
coooooboboocoobooocooobooboono

ooooooooo:

def test():
# end first line with \ to avoid the empty line!
s = r/r\
hello
world
print repr(s) # prints 7 hello\n world\n ’
print repr (dedent (s)) # prints ’“hello\n world\n’

class textwrap.TextWrapper (...)
TextWrapper UO0O0O0OOD0OO0OOOODODOOOOOODODOOOOOOOOOOOOODODOODOO
000000000000 oOUoooooUoUooooooooog

wrapper = TextWrapper (initial_indent="»x ")

d

wrapper = TextWrapper ()

wrapper.initial_indent = "x "

oooood

UobDb0O0 Textwrapper O UOOO0OO0O0OO0DOOOODOO0ODOOOODODOOODLDDOOO
gboboooobooboboboboboooooooobgon

TextWrapper 00000000 (OODOO0OOOOOODOOOODOD)ODOOOOOOO:

width
(oooOo:70)00000D000DOODOO0ODOOUODDO widthOOODODOOODOO
00 TextWrapper O widthOOOOOOODODODOOOOOOOOOODOO

expand_tabs
(OOO0ODO0d: True) DODODODODOODOODO text OOD0DODODODODOODOAO text O
expand_tabs () OO0 O0O0OO0ODOO0OOOOODOOO

replace_whitespace
OO0D000:True)0OD0OO0DOD0DODODOOOOODO (string.whitespaceOODOOODO)
goboobooboboboboobooobobooboo

O000: expand_tabs 000 replace_whitespace 000000000000 10000
oo0ooooobOoOoOoooOoOooooOooDo oOoooo o
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O00: replace_whitespace 00000000000 0OOOOOOOOODOOODOOOOO
0000000000000 0D00D00D0 (str.splitlines() 0000O0OO0)O0DODODOO
o000 wapOOODOOOOODOO

drop_whitespace
ooboob:True)000000DOOO0OOOOOOOOODOOOOOOODOODOOOD@OOO
go0oOoooOooobooOo)bodobo26000:0000000DO00ODOOODOOOOODO
ooono

initial_ indent
(Do0doOd:nHOoOoOoOoooOOOO0OO0OO0OO0OODbOO0D00O0O0ODOODOO0o0O0oO0oOoOooOoObOOoOoOoa
dooooooooooooon

subsequent_indent
@gooog:mnHoooooogooooooDOobOobDOobDO0oDO0obOO0obDO0oDbDO0obDOobDOobOoDoOoo
0000000000 00ooOoooooOoooDoooooog

fix sentence_endings
(00D00OD0:False)UOODOOODO TextWrapper 00 0ODO0OO0O0ODOODOOODOODOOO
oo0oooOoOooOooOoOoDoOoO0oOo0o0DOoOoO0OoDOOoO0O0oDO0O0obDOOoOOoDOOOoOoDoO
gbobooboooboobobooooobobooboboboooobOobobDoobUb:-obo
coooooooooooo L,y goo r2r ODOOOOOODOOOOO P ODOOO
O0000O000OOoO0O0O0OOOoO00ODOoOO00ODbOOOobDOoOoOooo

[...] Dr. Frankenstein’s monster [...]

0”Dr” O

[...] See Spot. See Spot run [...]

O”Spot.” 000000000 O00DOO0ODODOOODOO
fix_sentence_endings 00000000 QOQOAd

0000000000 00070000000 string.lowercase0O0O0O000000O00O
cooobooooobooooooOoooOoooOoOooboOoOoOoOoOoOoOoOoOboOoOoOoOOoOoOoOboOoOooDn
oooood

break_ long_ words
(OO0000:True)DOOO0ODDOOODO widthOOOOOOODOOOOOOOOOODODOO
widthOOOODODOODOOOOOOOOOOO0O00000000000000000 widthOO
0000000000000 0WidthDODODODODODODODODODODODODODODODODODODODOODOOd
gooooooo)

break_on_hyphens
(oDbOO0:True)0O000O0OOOO0ODOOOODODOOOOOOODOOODOOOOODOOOO
0O00O000OO00O00O0o0Oo0oDOO0O0ooOdOooOOooOoO0oDoU0oDOOOooOOooDOooogoo
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gbobobobooooooooobooooboobind break_long wordsUOOUODOODOO
cooobooooobooooooboooOooboOoOoboOoOoOoOoOoOoOoOoOboOoOoOoOOoOoOooOboOooDn
gooooOooobooooooo2e6000.

TextWrapper U0 O00O000O0O00O0O0OOO0OOOOODOOOODOCOCOOOOOOOO:

wrap (fext)
text (J00)0000CO00O0CODOOODOOOOOODOOOODOODOOOOOOOOO widthO
000000000000 D0OD00000 Textwrapper OO0OODOOOODOOOOOODOO
oo0oooOoooOoOoOoOoooOoO0oooO0UobDoOoUoboooooooao

£ill (text)
tet 000000000000 O0OODODOOOOOOOOO0OOOOOOODOOOOOOO000000

7.8 codecs—codec U 00O 0OOQOOQ

O00000000000000 PythoncodecJOOODODOO0O00D0O0000000O0000OOCcodecOdO
OO0OO0COO000 Pythoncodee(D OO OOO0O0O0O00)00000000000 codecdOO0O0O0O0O0O0O0O0
ocooooooooooon

codecsU0OOOOoooooooon:

codecs.register (search_function)
codec0000000O0O00OO0ODOOOODO 1000000000000 O0OO0O0OOOOOOOOO
00o0oOooooooooog

CodecInfoUOOUOOODOODOOOO
'name JOOODOOOOO
eencode J0000D0OODOOOOOOODOO
decode U0 0OODOODOOOODOOODO
*incrementalencoder 000000000 O0O0OO0OOOOOODOO
eincrementaldecoder D0 0O0O0O0OO0OODOODOOOOOOOOOO
estreamwriter 0000000000 O0OOODOODOOOOO
sstreamreader U0 000000000 0DOODOODOOOOO
OO000ooO00oooOoOobooOooboooooo

encode O decode: 10000000 CodecOODOOOODO encode () O decode () (Codec Interface
0O0)yooooooooooOoOoodoooodooooooooodoooooooooooooa
00000000000000000 (statelessmode) 100D OO0OOOO
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incrementalencoder O incrementaldecoder: 00 0000000000000 ODODODOOOOOODOO
ooooooooon

factory (errors=’'strict’)

000000000000 boO00ddOd IncrementalEncoder O IncrementalDecoder O
0000000000000 0000000000000000000000000 codecsO OO0
ooooooooao

streamreader O streamwriter: 0000 0000000000000 O0O0DO0DOOOOOOOOOOOO
oooooood:

factory (stream, errors='strict’)

O00000000000000 StreamWriter d StreamReader DO00OO00OO0O0OO0O00OO
0000000000000 000D00000000000D0 codecsOO00O0O0O0O0DOOODOOO

errors UOOOOOO
o strict’ J000O0ODO0OOOODOOOODOOOOD
«’replace’ OOODOOO Y2 0 '\ufffd’ O0D00OOOODOOOO
*’ignore’ 0000000 DOO0ODOOOODOOOODODO
e’ xmlcharrefreplace’ OO0 XMLOOODODOOO (QODOOOODOOO))

*’backslashreplace’ (0000000000 OOOOOOOCOOO@OOOOOCOOO
0))

0O register_errvor () DOOOOOOOOOOODODOODOOOOOOO
O0o0000o0000oO0b0000bo0o00oobo0o0obOb0o0oobo0oo0oONoned00oooooooOo

codecs . lookup (encoding)
Pythoncodec 00O 0000 codec0 000000 O0DOO0ODOOO0O CodecInfoOOODOOODOO
oooo

goobooooboooboboboobobooobbogbboobbooboobbOoobbLobobo
dddd0o0o0oo0ouoouououUoUbUUdcodecInfoldoooooooooUooo
LookupError U00OO0O0OO00000000000O0 CodecInfollUOOOOODOOOOOOOOOO
gbobooooooobogoog

O000Ocodec0 0000000000000 DOO0ODOOODOODDODODODDODODOODOOODOODDOO
OO0O0Q0O00O0O codecOODODO lookup() DOODODOO

codecs .getencoder (encoding)
encoding 00000 codec0O0000OO0OOOOOOOODODOO

encoding 000000000 LookupError 0000000
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codecs.getdecoder (encoding)

encoding0 0000 codecO000OOOODOODOOOODOOOOO

encoding 000000000 LookupError 0000000
codecs.getincrementalencoder (encoding)

encoding0 0000 codecO0 000000 DOODOODOOOODDO ODDOODDOOOOOOOOOO

encoding0 00000000000 codecOO0UODOODDOUOODDOOO O O O 0O O O
LookupError DO OOOOO

ooooo2s5000.
codecs.getincrementaldecoder (encoding)
encoding 00000 codecO00D00DOODOODOODOODOOOO OODODODOODOOODOOOO

encoding0 00000000000 codecO0DDOD0O0D0DOOOO0 DO0O00OO0O LookupError
oboooooon

ooooo25000.
codecs.getreader (encoding)
encoding 00000 codecOO0000StreamReader 100000000 OO00O0OODOOOOOO
encoding 0100000000 LookupError 0000000
codecs.getwriter (encoding)
encoding 00000 codecO0O000 StreamWriter 0000000 0000000000 OOO
encoding 0100000000 LookupError 0000000

codecs.register_ error (name, error_handler)
0000000 error_handler 000 name 00000000000 OO0OO0ODOOOOOOOOOOOO
00000000 errors00000 nameO00O0O0ODO0DOOO error_handler DCODDD0DO0O0O00O0O0O0O0O

error_handler 000000000000 0000O0O UnicodeEncodeError 0000000 OOO
gooooOoOoO0OoO0oO0o0ooO0oU0OoUUUUUoUUU0UUoUUooUOoooooooOoOoOoog
gdddooooooooobobbbbobbbobbbotbodddoooooooDobLD Do bbo
gooooOooOoOoOoOo0o0oooUoULULUULULULULUUoUUooUoooooooOooOoog
gdooooO00o0O0OO0oO00o0O0O0oU0O0UUUUUUU00UL0DODUUODODUOoOooOooOooOoOOOg
000d00doo0ooooooobobboi0D IndexError 00000000

ooooooooooobbbobobobo0oooooobbbobboDbOnO UnicodeDecodeError U
UnicodeTranslateError U0 00000000 OOOOOOOOOOOOOOOOOOOOOO
opooo
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codecs.lookup_error (name)
O0name 0000000000 O0O0OO0ODOOOO

Ubo0boboooooboobdbg LookupError Jo0goooon

codecs.strict_errors (exception)
strict 000000000 : 00000000C0C0O0O00OD0OO0O UnicodeError 0000
ggd.

codecs.replace_errors (exception)
replaceUU00O0O0O0OOOOO:00000O0O0OO0OOODODODOOOODODOODODODOOOOOQ "2
O UnicodeOOOODO \ufffd’ OO0OODOOO0O

codecs.ignore_errors (exception)
ignore0000C0COO0OO0O0:D000C0DOOO0O000OOUODODOODODODOOODOOOOOOOO
goooo

codecs.xmlcharrefreplace_errors (exception)
xmlcharrefreplace 0000000000 (ODDOO0OODOO):00000000D00O0O0O0O0OOO
OXMLOOOOOOOOOOOO

codecs .backslashreplace_errors (exception)
backslashreplace OOOO000O0O00O0 (ODODOOOO0):000000000C000DOOO
goooooooooooooooooooooooooooo

coboooobodobobooobooboobdobobooooooooooooooboOobooboooooooonod
cooooooboooooo

codecs . open (filename, mode[, encoding[, errors[, buﬁering] ] ])

mode 000000000000 OOODOOOODODOOOODDOOOD DODUDODODODOODUOOO
gboooobgobooboobooboboobobooobooo rxrroooobobOobbo
gobooboooboo

000: 0000000000000 0DO000000000D0O0O0O codecOOOO0OOOOODOO
0000000000000 000000000 codecOO UnicodeOOODOOOOOOODOOOO
OO0 codecO0O0DODOOO0O0O UnicodeODOOOODOOODO

ggd: ggogoooooobobooboboboobbobbbbbboodddoooooboobboooo
g-hitD OO DDLU UO0ODO0OO0U00DooOU0UooooUooooUoooooDoooUooooo
ooobO’\n” O00O0O00DOOOO0ODOOODOOOO0

encoding01 00 00000000000000000O00OO
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errors0 000000000000 O0O0O0OO0O0OCOO0O0COO0O0O0O0 OO0 'strict’y O0OOOOO
0000000000 valueErrordooooono

buffering0 0000000 open() 0000D00O0ODOD0OOO DOODODOOODOOO

codecs .EncodedFile (file, input[, output[, errors]])
oo0oo0oo0o00O0000000000o0o0o0oO0000oOoooooooOoOOOODODOoOoUooOOo
goo

coooo0ooooOO00oo0oO0oooo0D0 mpubOO0O0O00O0DOO0OOCOOOOOCODOOOCOO
ourput 100 00000000000000 string00000000000000000000000O
0000000000000 codeecs0000000O0000O Unicode OO0

oupit U0 O 0O0O00000O impue000000O00OOODO

errors00000000O0O0O0O0OO0OOCOODOOCOOOCOODOOO O 'strict’r 0O000OOO
gbooooodn valueError 04000 oOgn

codecs.iterencode (iterable, encoding[, errors])
000D0o0oDoDoooogd iterable 00 000000000000 DOOOODOOOODOOODOOO
generator 00 errors 0 (0000000000 DOODODODOO)0DO000O00000000OO0OOOO
0oooooooo 25000.

codecs.iterdecode (iterable, encoding[, errors])
000D000o0oOooood idterable 0000000000 0O0ODOOODOODOOOODOOODOO
generator 000 errors 0 (00D O0D0O0O0O0OO0OOOODOODOO)ODOODOODODOOOODOOOOO
oooooooo25000.

cooboooobooooooooooooobooooooooooooooooooOoooooooonogd
cooood

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
Oo0oO0oOooooooDOoooOoDoOoOoODOODOOO UnicodeOOOOOOOOOO (BOM) OO UTF-
160 UTF-320000000000000000000000OC0O0O0OO0OOOOOO0O0OO UTF-8
OOO0O Unicodesignature 0000000 OOBOM UTF16 0 BOM_UTF16_BE DO BOM_UTF16_LE
o0d000doOobOO0O00DbDU0oCbO0O00oDU0OObOD0OOo0oOoDOobOOOBOMO BOM_UTF16 0O
O00D00000 BOM_LEO BOM UTFl6 _LEODO BOM BE O BOM UTFl6 BEODOOODODOOO
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UTF-8 0 UTF-32000000000 BOMOOOOODO

7.8.1 Codec OO OO

codecs0O00000O0Ocodec000000000D0O0O0O0O0OO0O00O0OO0ODOODOOO PythonO codec
coobooooobobocoobooonoooboo

PythonOOOOO codec0 0000000000 OODOOOOOOOOOOOOOOOOOOOOOOOOO
gobo0oo0oo0obO0 400000000DO0O0OO00OCO0ODODOOOODOODOODODOOUODOODOO
goboobodoobooboooboobuoobobuoobboobobuoobbooobobo

CodecUDDOOO0ODOOODODOODOODODOODOODDOODLOODDOODOO

0000000000000 0000 encode() DO0OOO decode () DOODOODOO errorsd 0000
00000000000 0000000000000D00000O0000000000O0O00 Python codec
gboobooooobooboboboboooogog

Value Meaning

"strict’
UnicodeError (00000000 DOOO0)ODOODOOO -O0ODDOOODOOODOO

"ignore’ ooo0ooo0o0ooo0oooooooooooo

"replace’ 00000000000 —PythonOOOOO UnicodecodecD 0O OOO0O0ODOOO
U+FFFD REPLACEMENT CHARACTER 0 000000000 ‘2 000000
"smlcharrefrédlacexXML 0000000000 (MQOODODOONO)
"backslashrepldcel 00 0000000000000 0OOO0O0OOO0O (@ ODOOOO0O)

codecs 000000000 DODOODODOOODO register_error () 00000000000

Codec DO ODOODO

CodecOOO0OO0O00O0O0OOODODODODOOODODOOOOOOOOOOOOODDOODOOOOOO
gboooooobooboboboboooon

Codec.encode (input[, errors] )
O00000mpu0000000@CO0000000,000000)0000000000 codecs O
Unicode 000000000 OOUnicode 000000000 OOOOOO UnicodeOOOOOOOO
000000000000 00 (0000 cpl2520 iso-8859-1))000000000OOOOO0O
oooooo

errors UODOOO0ODOO0ODOOOOOO0ODO 'strict’y 0DO0OO0DOOODOOOO

gobbogolb codecbboobboobbOooobOo0obLbOODDOOODDDbDOODLDbDOO
O0000O0O000O00000000d codecs 0O StreamCodecODODOOOOOOO

oogooodoobo oogOoDoO0U0OOOoU0OoDOOoO0U0DOOO0U0ObDUODOO0OO0D0ODODDODOODOOOO
gbobooooooooogon
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Codec.decode (input[, errors] )
000000 impu000000DO@UDOOOCODO,000000)0000DO0OOCO0O Unicode
0000000000000 0000000000000000000000000d Unicode 0O
ooopooooooog

input 0 bf_getreadbuf 0000000 O0OOOO0OOOOOOODOOODOODODODODOOOO
OO0o0O00oO0DO0bOO0o0oQC0oOoOoDoOoDOoO0oo pythonOODOOOOOOOOOODOOOOOODOO
gobodbbooboooboo

errors 000000000 O0O0O0O0O00OO0strictr OOOO0OOOOODOO

00000000 codecOOO0OOO0OO0O0OOOODOODODOOOOOOOODOOOOOOOOO
OO0000000000000CO00000000C000A0 codecs 00 StreamCodecOOOOOO
ooo

goooooooooDpoODOODOODOODODOOODODOOOO0O0O000000O0000000
oooDooooooooooo

IncrementalEncoder 00O D0OO0ODODO IncrementalDecoder UO0O0OOODODODODOODODODODOOOO
goooooobbOOO00o0oo0ooooo0obDoobObbObOo00oo0o0ooooDoooooooDooDDbDOoo
gooobooobobbobooooooooooboobbbboboooooooooboobobbbbooooobboo
0000000000 encode()/decode () 000000 0D0DODOD0ODOODOODOOOOODOODOO
goobbogoooobooooobooooobooobbooobbooobboobobDbooboDbbooooDbOo
encode ()/decode () 00 O0O0ODOOODOOO0OOOOODOOODOOOODOOODOODOODODOOOOO
gboboooooooobogobgobobobooooooooobooboboboboo

IncrementalEncoder OO OO 00O

00000 25000. IncrementalEncoder 000000000000 0O0O0O0OCOOO0ODOOOOO
O0O0O0OC0OO0O0OO0O0O0O00O0Og PythoncodecDODODDODOODODOOOOOOOOOOOOOOOOOOOQ
gobooboboooboobboooboobboon

class codecs.IncrementalEncoder ( [errors])

IncrementalEncoder d000O0O0OO0OOOOODOO

toooooooooobooboboobooobooooboooooOOobOOobOobOoboOoOoboOooobooOoon
OoOOoOOoOOoOoOoOOoOOoOOOOOOOOOOOPythoncodeeJ 0000000000 O0O0O0O0O0OO
oooooooooooon

IncrementalEncoder O errors U000 0OODO0O0OOOO0OOOOOOOOODOOOOOO0O
Oo0ddoooooooooooooobooobooooooooonoo

*’strict’ ValueError (0000000 0OO0)0000O0O0DOO0OOOOOODOO
*’ignore’ DODOOOOOODOODODOO

*’replace’ UUODODOOODOOODODOOODOO
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o’ xmlcharrefreplace’ 00O XMLOOOOOOODOOOOO
*’backslashreplace’ UUOOOOOOOODODOOOOODOOOOOOOOOO0OOOO

OO0 errors 0000000000000 DO0OO0O00O0O00OO0OO0DOOO IncrementalEncoder [
Jddd0d0d0o0o0o0o0ooooooooobobobobobOoOoobOoOoO0oO0000000000o0oooooooao

errors UOOO0O0O0O0OOODODO register_error () OOOOOOO0O

encode(object[,ﬁnal])
object 1 (00000000 UODOOODOOOD)0DOOODUOOOODODOOODUOOOOOOOO
O000D00000D encode () 00000DO0DOOOODOODO finellOODODOODODOOO
000 @ooooooono)o

reset ()
Oo0d0oobooooboooooooon

IncrementalDecoder DO O OO0

IncrementalDecoder 0000000000 DOODOODOODOOOOOOOOOODOODODODODO
OO Pythoncodece U0 O OOOOODOOOOODOOOODOOOOODOOOOOOODOODOOOODOOO
gobooboogoood

class codecs.IncrementalDecoder ( [errors] )
IncrementalDecoder J0O0OO0OOOODOOODOOODO

ooooooooobooobooooooooooOooOoOoobooOoOobooooooOOoOoOooOoboOooboOoOooon
OO0OOCOOOoOoOoOoOoOOOoOOOOOOPythoncodee0 00D ODOOOOOOOOOOOOOOOO
cooooooood

IncrementalDecoder U errors UD D OUO0D0OOOD0O0OO0ODOOODOOODOODODOOODO
obobooooobooboboboboooooobooboboboon

e’ strict’ ValueError (00000000 D0D)OD0ODODOO0OO0ODOOOOOODOODO
*ignore’ JUOODOOOOOOODOODONO
o’ replace’ JO0OOOOOOOOOOOOO

O0errors 00000000 0OO00OOO000OO0O0OO0O0O0O0O000OO IncrementalDecoder O
Ood0o0ooooobod0oboooooooobooooboooooooobo00ooooboooon

errors UOO0O0O0O0O0ODO0ODODO register_error () DOOOOOOO

decode(object[,ﬁnal])
object 01 (0D ODDDOODODOODOUDODO)ODODODODOODOOODODODOODOOO
00000000 decode () 00000000000 OOOO firelDODDODOOODODOODO
O@U00O00D0D000O)ood finel00D00000O0OO0ODODO0OOOOOODOODOOOO
o0000ooooo0o0o0o0ooooO0o00ooooO (@oooooooooooOo0o0oooo
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ooooOo)yooooobooooooooboOooooOoooOooooOoooOooooOoboOoOoooooboOoo
oooooo@ooooooooooooo)o

reset ()
O0o000ooo0oOooboooooooo

StreamWriter 0 StreamReader D0 000000000000 DODOOOOOOOOOOOOOOOOO
d000odoooobooonoooobo0bo0ooob0oOonoognDn encodings.utf_80000000O0

StreamWriter DO OO0 OO

StreamWriter D000 CodecUOUODOODOOOODOODOOOOOOOOOOOOOODOODOOODOOO
0000 Pythond codecOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

class codecs.StreamWriter (stream[, errors])
StreamWriter OO000000O0OO0OO0OD0ODODOO

ggooooooooboobooboboobbobboboooodooooooooLoobDbbbbbbbbboboooo
0000000000000 0O0000 PythonO codecO0 000000000 ODODODOODODOOOO
goboogo

streem 00 (0 0000)000000O0DOOODOOOOOOOOOCOCOOCOOOOOODOOO

StreamWriter OO errors DO 000D O0ODOO0ODOOOODOO0ODOO0ODOOODODOODOODOO
oboboooooooboobobobooooon

*’strict’ ValueError (000O0O0O0OODODOO)0D0ODOOOOODOODOODOODOD
*ignore’ DUODOOOODOODOODLOOOOOOODOO

o’ replace’ JO00O0OO0OOOOOOODOO

o’ xmlcharrefreplace’ OO0 XMLOODOOOOOOOOO
*’backslashreplace’ DO00O0OO0O0ODOOOOOOOOOOOOOOODOODODOOO

errors 10000000000 O0O0O0O0O0O0O0OCOO0DO0O0O0O0O0O00StreamWriter0O000000
ooboooooooooboocoobooboooboooo

errors HOOO0O0O0O0OOODODO register_error () DOOOOOO0O

write (object)
object 00000000 DO0OODODODOOOODODOOODOODO

writelines (list)
0000000000000 000@U0U000 write() D0O0O0OO0OO0)0000O0O0DOO
gooo
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reset ()
J000000dddOcodecOO0O000000000O0O0OOOOOOOOO

coobobooobooooooooboobooooooooooooobooooooooooOooonon
cooboboooboooooooooobooooboooooooOoooOooOooboOoooooon

00000000000 000000 streamiWriterJ0000000O0O0O0O0OO0O0OOOOOOOO
cooooooooooooo

StreamReader 00O OO

StreamReader U000 CodecU0UOUOODOO0OO0OOOO0ODOOODODOOODODOODOOOODO
00000 Pythond codece0 0000000000000 O0O0OOOOO0OOOO0OO0O0OO0OOBOODOO
ogod

class codecs.StreamReader (stream[, errors])
StreamReader 0000000000 ODOODOOO

ggooooooooboobooboboobbobboboooodooooooooLoobDbbbbbbbbboboooo
0000000000000 0O0000 PythonO codecO0 000000000 ODODODOODODOOOO
goboogo

streem 00 (0 0000)000000O0DOOODOOOOOOOOOCOCOOCOOOOOODOOO

StreamReader U0 errors 000000000 0OO0OOOOODOODOODOOOODOODOODO
oboboooooooboobobobooooon

*’strict’ ValueError (0 00O0ODO0DOODO)OODOOODODOODOOOOOODOO
«ignore’ JOODOOODOOOODOOODOOOOOO
o’ replace’ JO00O0OO0OOOOOOODOO

errors 1000000000 0DOOOOOOOOOOOOODOODOOStreamReaderdoooon
gboboooobooboobobobooooobogo

errors UODOOO0OD0O0O0OO0OO register_error () UO0OOODOOO

read([size[, chars[,ﬁrstline]]])
gobooboobboobooobooboobbuoobboobobooboo

chars0O0000000DOCO0ODODOOODODO read() O charsOO0O00OO0OOOODOOOODO
gooOoOoOCOCOOOQOO0D0O0OD0000 charsOO0O0Oooooooog

size0000000O0O0O0OO0OOOOO0OO0O0OO0OOCOOODOOOOOOCOCOOCOOOODO
ooooooooooooooooooooooooOoU -10gooooooooooooog
CO00000000 size000000O0COO0OOOOOOOOOOOCOODOOOODOCOO
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firstline 001 000000000000000000000O0O0O0O0O0O0O0O0OO0ODOOOOO
coooooo

0000000000000 00000000000000000DO0O000D0O0000 sizedO
coooboooooooooboooboobocoooooOoooOoOoOoobOboOoOobOoOoOooOooOoboOoooDn
oooooooooooooooooooOooooooooooooooooooD 2400000
Ochars 000000000 0O00O0O0O242000:00 firstine0O0 0000000

readline ( [size[, keepends] ] )
000000000 10000000 o0oooo0ooooUoooo

size0 00000000 D0OD0O0OODOOOODO readline() OsizeO000OODODODODOO

keepends 000000000000 D0OO0OOODOODODOOOODODOOOO24000: 000
keepends 000000000

readlines ( [sizehint[, keepends] ] )
000000000 o0o00o0oO0o0o0oOoooOoooooUooo

keepends 000000000 codecO0000OOOODODODOOODOODODOODODODOODODODODDODO
gooo

sizehint OO0 0000000000000 read() 0000 size0 0000000000

reset ()
000000000 codecOO0000000OOOOOO

cooobobooooooooobooOoooboboOoooooOoOooOOoOoOoOboOoOoOoOoOoOoOooOboOoooDn
ooobooooooooooooooooobboooon

OO0O000000000000000 streamReader 00000000 O0O0O0OOOOOOOOOOO
oooooooooogoooDo

00000 2000000000000000000C00O00O0OOcodecd00O0d0nOOoOoooooooOd
gobooobboobdoobobooobooboboon

StreamReaderWriter CO OO0 OO
StreamReaderWriter OO0O00O0OOO0O0O0O0OOOO0O0O0OOCO0OOOOOOOOO0O
lookup () OOOOOOOOOOOOOOOOOODOODOOOOO0O0OO0O0OOOOOOOOO

class codecs.StreamReaderWriter (stream, Reader, Writer, errors)
StreamReaderWriter 000000000000 streen 0000000000 0OOOCODOOO
Reader O Writer 000000 StreamReader O StreamWriter 000000000 ODOOO
goooCoC0oO0oC0O0OO0oO000O0O0o0UO0UULUUUUUUUUUOoUUOoooooooooooOoog
dddooooooooooobon
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StreamReaderWriter DOOOOOO0OO StreamReader J0O0O0O StreamWriter OOOOOOOO
Jddd0o0ooooooooooooobobobooOoooOoOooO0o0000000000o0ooooooaOoa

StreamRecoder D0 00O 0O

StreamRecoder 0O UO0OO0O0OD0OO0OODO0OOOO0ODOOO-OO0DOOODOOODOODDOODO
gobooboboooboobooobooboboboboobboooba

lookup () OOOOO0OOOO0OOCOOOCOOOOOOOOOOOOOOOOOOOODOOOOOOOO

class codecs.StreamRecoder (stream, encode, decode, Reader, Writer, errors)
O000000000 StreamRecoder 00000000 DOOODO encode O decode 10000
000 (read () 0OD0O00 write() DO0O0OOO0)O0O0D0OO Readerd Writer DO O ODOOO (OO
ooooooooooo)yooooooo

0000000000000 0000000 Latin-100 UTF-8OO00OO0O0ODODOOODOOOOOO
goooogo

sream U0 0000000 DOO0O0DOOOOOO0ODODOOO

encode O decode ] Codec 0000000000 O0OO0ODOOOOODOO Reader O Writer D0 0O0O0O
0 StreamReader 0 StreamWriter DO 000000000000 0OO0O0OOOOOOOOOO
oo00ooooooooooooag

encode U decode 0000 000000000000 Readerd Writer 100 00000000000
goOooCoOoOoOoOoOoOoOoOoOoOoOoOoOoOOODOODOODOODODOOOOOOO UnicodeOO OO
O0O0O0O0O0OO00D0000 UnicodeOJOOOOO

cooooooooooboooOooOoOoOoOooOooOoOobOOoO0bOobOOoOooooOoOoOoOooDooOon

StreamRecoder 0O OO0O00O StreamReader 0 StreamWriter OO0 OO0O0O0O0O0OOO0O
J0o0d0oooooooooobbooOoOobOo0oo000000000oooaoa

7.8.2 000 0O0O0OOOO Unicode

Unicode 0000000000000 DODOOOU0ODOOUO0OODOOOODO (DUOODOOO Py_UNICODE
OO00DO)OPython DD DO ODODODODODDOOODOOD (DO0O0OODDODO--enable-unicode=ucs2 0
000 --enable-unicode=ucs4 00 000)0000O0 Py UNICODED l6 000000 3200
0000000O0OdUnicode 0000O0ODOO CPUDDOODOODDOOODDODOODOOOCPUDOO
0000000000000 0000D00D000D00000000O0oO0O0oO0oO0oOO0O0n Unicode O
OCO0000O0O0O000DOCO0O00DODOO000DOO00O0ODOOO0ODODOOd Unicode DODOOOO
oo o oo oD oo bOD bbb bboboboboooon
000000 (@CobOoO0oU0D0ooOoDOO0DU0DU00L0ODOO0O0DUO0)0DODODDODODUDUOODLOODODOOO
002550000 0x0-0xff 00000000000 U+00FF0000D0D0ODODOOOOOOO Unicode
0000000000000 o0o0o00UoooDO0UU00oUoDO0o0UO0o0D0 (OoOoOOlatin-17 0
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0 ’iso—-8859-1' OO O ODO)dunicode.encode() O0O0ODOO0O UnicodeEncodeError O 0O0O
O00000000DO0: UnicodeEncodeError:
u’\ul234’

"latin-1’ codec can’t encode character

in position 3: ordinal not in range (256)

OO0D0O00O0000000 (charmap D0 O0O00OOO0OOCODOOCODODO)0O0DOOODO UnicodeOOOOO
gbooboobgbbooboooobuob oxo-0xf£f0000ODOO0ODODOODODODDOODODOO
0000000000 00000000000 encodings/cpl252.py (00 Windows DO O O0O0ODO
0000000 0)00ooOoOooOooooOo2600000000000000000O0O0ODO0O0ODOO0OOO
gboboooooogoogo

000000000000 00D00 UnicodeOOOODODO 65536(000C0 111411H0O0000D0OOO
0256000000000000000000 Unicode 0000000000 00DODOOOODODBODOO
coooooooboboooobooboooobobooboooboooooobooooboooooboOoboooooDag
0o0o000000oooooo0oo0O0000L000000oooo0ooOoO0b0000000 UTF-16-BEODDODO
UTF-16-LEO0OOCO0O0O0O0O0O0O0O0O0CO UTF-16-BEOOOODOOOOOOOOOOCOOOOOOOO
goooooOoOoOoOoOoOoOoOoOoOoOoO0O0UOO0OO0OO0000O00O000O00D0OUOOUOOO UTF-16000
coooooobooooooooOooOoOoOoOobOOoO0O0ObOOoOoOoOoOobOcOoObOOoO0O0OObOOoOobOOOOoODOoOO
ocepUODOOOOOOO0O0OOOODOOOOOOOOO0UTF-l6000000000D0O0O0O0O0O0O0OO
O00000000000000 BOM (“Byte Order Mark”) D 0 0000 Unicode 000000 U+FEFF OO0
oooooooo UTF-1l6e00000D0O0DOO0ODOO0OOCCCOCOOOO0O0O000000000000 (0XFFFE)
0O Unicode 000000000000 00000000O0O00O0O0O UTF-160000000000 U+FFFE
000000000000 0O00000O0O00000O0O000000O0000000000 Unicode4.00 0
OO0 U+FEFFOO00O00O0QO ZERO WIDTH NO-BREAK SPACE(DO0O00O0O0DOCOOOOODOODOOO
ocooo)oooooooooooooOoO@Oo)oooooooooOoO0O0O0OC0cOooOoOo0OO0O00ooOooo
0000000 Unicode4.0 0000 U+FEFF O ZERO WIDTH NO-BREAK SPACEIDOOODOODOOO
00000 (U+2060 (WORD JOINER)ODOOOO0ODO0O0O0O0O)IO0O0O0O0OOO UnicodeJOOOO0ODO
00000 u+FEFF000D0O0COOO0ODOOOCOOOODOOOCO BOMOOOOOOOOOOOOOO
OooOoOoOoOoOoOoOoOoOoOoOoOoDoOODOD0DO Unicode 0000000000000 OOOOOOOOOO
00000000 ZERO WIDTH NO-BREAK SPACEOUOOOOO0OCOOOOOOOOOOOODOOOOCOO
oooooooo

0000000 Unicorde 0000000000000 00O0ODODOOOODOOOUTEFSOOOOOOOOO
UTF8 0 800000000000 ooo0oooDo UTF8OO000ooooooooooOdouUTF-8od
ocooooooooooooooooooOooOoooooboO0o(@ooooo)bboooooOoboooooooo
Oo0oO00e6e0D000 1000 0000CDOO000O0DODOODOOO UnicordeOOOOOOODOODODODOO
000 xO0O000O00O00000000000000 UnicodeOOOOOOOO):

oo oooooooo

U-00000000 ... U-0000007F | OXXXXXXX

U-00000080 ... U-000007FF | 110xxxxx 10XXXXXX

U-00000800 ... U=0000FFFF | 1110xxxx 10xxxxxx 10XXXXXX

U-00010000 ... U=001FFFFF | 11110xxx 10xxxxxx 10xxxxxx 10xxxxxx

U-00200000 ... U=03FFFFFF | 111110xx 10xxxxxx 10xxxxxx 10xxxxxx 10XXXXXX
U-04000000 ... U=7FFFFFFF | 1111110x 10xxxxxx 10xxxxxx 10xxxxxx 10xxxxxx 10XxXxxxx
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Unicode 0000000000000 00O00xO0000000O

UTF-80 800000000000 DO0OBOMODOOOOOO0O0OOOOO Unicode0OO0ODO U+FEFF
O(@OO0O00O0O0000O000D0O0)ZERO WIDTH NO-BREAK SPACEODOOODOOODO

000000000000 Unicode 00O0DO0O0O0OO0ODOO0OOODOOODOUOOODOODODOODOODOO
00000000000 00000000D0 charmap 000000000000 OO0OO0OOOOOOOOO
O0o00ooO0oO0dOooOo UTFsooooodoooooo0ooooooopoooooooooooooodg
0000000000000 ooo0oo UTF80000000000000000000000oooogd
0000 Microsoft 0 Notepad 0000000 UTF-8000 (Python2.500 "utf-8-sig" 000000
0)OODODDOOODOOO Unicode 000000000000 D0O0ODOD UTF8O00000OOO BOM (O
00000 Oxef, Oxbb, 0xbf 00 000000)000000O0O000O0OO0O0O0OOOOO0OO charmap
0000000000000 0000000D00000000 (D000 1s0-8859-100

LATIN SMALL LETTER I WITH DIAERESIS
RIGHT-POINTING DOUBLE ANGLE QUOTATION MARK
INVERTED QUESTION MARK

ooooo0D)0o0 uwf8-sigl 000000000 OOODODOODOOOOOOOODOOOOO0O00000O0
oo0BoOMOOOOO0OO0OO0O0DOOO0OO0O0OOO0O0O0OO00O00OO0000OO000O0O00O00ODO0O00O
ogoooocoOooOoOoOoOoOoOoOoOOOOOOOOOO0n utf-8-sigcodec01000O0O0O0O0O0O0O0O0O0O0O0O
000300000 Oxef,O0xbb, 0xbf 000000000000 O0OO0OODOOOOOOODOOODOOO
oo3000000000000

783 00000000 OO

PythonOOOOOO codecO0DOOO0DOOODOOOOOOODODO CODODOODOODOOUODOODOODO
000000000000 O0O0OD0O00O codec 000000 OOOOOOOOOOOOOOOOOO
gobooooooooooobobobooooboooboobobobobboooooDoboboboboboo
gooobooobboooboooobobobooobbbooobobbooobbooobbooobboonsg
OO0OQ0OO0O0OO0’utf-8" 0 "utf_8" codecODDODDOODOODO

o0ooO0ooO0ooopooooooooO0oO0o0oO0oo0oO0ooOO0oboOooOoOooDoo0oO (o000 EURO
SiIiGNOOOOOooOoOooooooo)oooooooooooooooooooooooooooooooo
cooooooooooooog:

[SO8859 000000

* Microsoft Windows 0 0000000 8859000 00000000CO0O0000OODOOOO0O0OOO
gbobooooogoogoog

IBMEBCDICOOOOOO

ASCIIOOO IBMPCOOODOODO
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Codec oo 00

ascii 646, us-ascii oog

big5 big5-tw, csbigd ooooo
big5hkscs big5-hkscs, hkscs ooooo
cp037 IBM037, IBM039 oo
cp424 EBCDIC-CP-HE, IBM424 ooooo
cp437 437, 1IBM437 oo
cp500 EBCDIC-CP-BE, EBCDIC-CP-CH, IBM500 ooooo
cp720 ooooo
cp737 ooooo
cp775 IBM775 ooooo
cp850 850, IBMS850 ooooo
cp852 852, IBMS852 ooooo
cp855 855, IBM855 ooooo
cp856 ooooo
cp857 857, IBM857 oooo
cp858 858, IBM858 ooooo
cp860 860, IBM860 ooooo
cp861 861, CP-IS, IBMS861 ooooo
cp862 862, IBM862 ooooo
cp863 863, IBM863 ooo
cp864 IBM864 ooooo
cp865 865, IBM865 ooooo
cp866 866, IBM866 oooo
cp869 869, CP-GR, IBM869 ooooo
cp874 ooo
cp875 ooooo
cp932 932, ms932, mskanji, ms-kanji oog
cp949 949, ms949, uhc ooag
cp950 950, ms950 oooogo
cpl1006 Urdu
cpl026 ibm1026 oooo
cpl140 ibm1140 ooooo
cpl250 windows-1250 ooooo
cpl251 windows-1251 ooooo
cpl252 windows-1252 ooooo
cpl253 windows-1253 oooo
cpl254 windows-1254 ooo
cpl255 windows-1255 ooono
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071-0000000000

Codec oo oo
cpl256 windows-1256 oooo
cpl257 windows-1257 ooooo
cpl258 windows-1258 oooo
euc_jp eucjp, ujis, u-jis ooo
euc_jis_2004 jisx0213, eucjis2004 ooo
euc_jisx0213 eucjisx0213 ooo
euc_kr euckr, korean, ksc5601, ks_c-5601, ks_c-5601-1987, ksx1001, ks_x-1001 ooagd
gb2312 chinese, csis058gb231280, euc- cn, euccn, eucgb2312-cn, gb2312-1980, gb2312-80, iso-ir-58 | 0O O OO
gbk 936, cp936, ms936 ooooo
gb18030 gb18030-2000 ooooo
hz hzgb, hz-gb, hz-gb-2312 ooooo
1502022_jp ¢sis02022jp, 1s02022jp, is0-2022-jp ooo
1502022 _jp_1 1502022jp-1, is0-2022-jp-1 ooo
1802022_jp_2 1802022jp-2, is0-2022-jp-2 ooo,0cC
1502022_jp_2004 | is02022jp-2004, is0-2022-jp-2004 ooo
1502022_jp_3 1802022jp-3, is0-2022-jp-3 ooo
1502022_jp_ext 1502022jp-ext, is0-2022-jp-ext ooo
1802022_kr ¢81802022kr, 1s02022kr, is0-2022-kr ooo
latin_1 150-8859-1, 1s08859-1, 8859, cp819, latin, latinl, L1 googa
1508859 2 180-8859-2, latin2, L2 oogooog
1s08859_3 i50-8859-3, latin3, L3 ooooo
1508859 4 180-8859-4, latin4, L4 ooooog
1s08859_5 150-8859-5, cyrillic ooooo
1508859 6 180-8859-6, arabic oooogo
108859 7 1s0-8859-7, greek, greek§ oooogo
1508859 8 180-8859-8, hebrew oooogo
1s08859_9 1s0-8859-9, latin5, L5 oooogd
1s08859_10 1s0-8859-10, latin6, L6 oogd
1508859_13 180-8859-13, latin7, L7 ooooo
1508859 _14 i50-8859-14, latin8, L8 ooo
1508859 _15 i50-8859-15, 1atin9, L9 ooooo
i508859_16 i50-8859-16, latin10, L10 ooooo
johab cpl361, ms1361 ooo
koi8_r oooo
koi8_u googd
mac_cyrillic maccyrillic ooooo
mac_greek macgreek oooo

7.8. codecs—codec U 00 O0OOOOOODO
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071-0000000000

Codec oo oo
mac_iceland maciceland oooogo
mac_latin2 maclatin2, maccentraleurope oooogo
mac_roman macroman ooooo
mac_turkish macturkish ooogog
ptcpl54 csptep154, pt154, cpl54, cyrillic-asian ooo
shift_jis csshiftjis, shiftjis, sjis, s_jis ooo
shift_jis_2004 shiftjis2004, sjis_2004, sjis2004 ooo
shift_jisx0213 shiftjisx0213, sjisx0213, s_jisx0213 ooo
utf_32 U32, utf32 ooooo
utf_32_be UTF-32BE ooooo
utf_32_le UTF-32LE ooooo
utf_16 Ul16, utf16 oooogo
utf_16_be UTF-16BE ooooo
utf_16_le UTF-16LE ooooo
utf 7 U7, unicode-1-1-utf-7 ooogo
utf_8 U8, UTF, utf8 ooooo
utf_8_sig ooooo

codec00O00O0OO PythonOOOOOOOOCOOOODO codecOO Python OO OOOODOOOOOOOO
000000 codecO00O0OO Unicode 00000000 O0OOOO0OOODOOODOOODOODOODOODOO
00000000000 0O000o0oOoOogggd Pythoncodee OO ODODODODOOOOOODOOO

OoO0OO0O0O0OO0codecOOO0”000000000000000000000O0O0O0000000000
gboobooooobooboboboboooooogon
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Codec oo oo oo
oo
gd
base64_codease64, base-64 | byte 00000 MIMEbase64 OO OO QOO
string
bz2_codegc bz2 byte OOO00OO0b20000000000
string
hex_codeg hex byte Jddd0ooOooooo 200 16e000000000000
string
idna Uni-
RFC3490000000encodings.idna00000000OO0O
code
string
mbcs dbcs Uni- Windows 00 : 00000 ANSIOOOOOO (CP_ACP) OO OO
code | D0OOOOOOOO
string
palmos Uni- | PAlmOS3.5000000000000
code
string
puny= Uni- | RFC3492000000000
code code
string
quo- quopri, quoted- | byte 00000 MIME quoted printable 0 00000000
pri_codeq printable, string
quotedprintable
raw_unicode_escape Uni- | Python OO0 0O0OO0O000OO rawUnicode 00000000000
code | OD0OOO0OOOOOO
string
rot_13 rotl3 Uni- OO0O0O0O0O00000 (Caesar-cypher) DO ODOODO
code
string
string_escape byte Python 000000000000 0000O00O0O0O0O00O0O0OO
string | OOOOOO
unde- any OO00O00O0O00O0O00O0o00ooOoogOooggd UnicodeO OO
fined 0000 coercion(OO0O00O0)ODOODOODOOODOOOODOOOO
godddooooooooooooooo
uni- Uni- PythonDOODOOOOO0OOO Unicode 00000 DO0OOOODOOO
code_escape code oooooono
string
uni- Uni- godddooooooooooo
code_internal code
string
uu_codec| uu byte 00000 uwuencode 10O DOO0ODOOOO
String
MHib R385y P9 UH R T YY) ewipooonooooono 101
string
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OOO0OO0OQO 23000: The idna and punycode encodings.

7.8.4 encodings.idna— 0000000000000 0O0COOOO (IDNA)

0000023000.000000000 RFC3490(00000000000O0O00O00O0O0O0O0OO IDNA:
Internationalized Domain Names in Applications) 0 0 0 RFC 3492 (Nameprep: 00000000 (IDN) OO
OO0 stringprep D000 00) 000000000000 ODOODO punycodeDODODOOOOOOO
stringprep00000000O00O0O0O0O

0000 RFCOOODOO ASCIOOODO0DOO0ODOOoOoOO0OOoOooDOoooooooooooooooooag
000 (“www.Alliancefran O aisenu” OO0 0)0 ASCIIOOOOOOOOOOOO ASClIOODOOOOO
00000000 (ACED “www.xn—alliancefranaise-npb.nu” 0000 00) 0000000000 0OO0OO
ACEDOOOODNSOOOOHTTPHost OOOOODOOODOODOODOOO0OOOOOO0OOOOOOO
goooobbbbooodoooooooobobobbbooddUL; oo obobo
O0000:000000000 UnicodeOODOOOOOOOOOOOODODODODO IDNAOO ACEDOOO
00000000 O0O0O0O0O00 Unicodke 0000000000 O0DOO0OO0O0oooooonQ

PythonOOOOODOODODOODOODOODDOO0O0O0O0O: idnacodecd Unicode 0 ACEODOOOODOOO
000000 RFC34900 section3.1 (1) 0000000000000 O0O0OOO0OOOOOOODOOOOO
Oo0O0oooD ACEODOO00Uoopoooooooooooodo. oooooooogooooo ACEQO
00 Unicode 00000000000 socket 000000 UnicodeDOOODOO ACEODDOOODOODODO
gbobooboobobbobooDb socketDOO0OOOOO0ODOOOODODOOODOOOODOOO
CobO0o0obO00obOO00obO0o0o0O000O0b00O0b0bOn0n httplib DO ftplibOOOO0OOO0OO0OOOO
Unicode 0000000000 (httplibOOOOO Host: OOOOOOOO IDNAOOOOOOOOO
goooooooooooooooooooo)o

(00bo0o000oo00o0)oo0000O000000000O00 UnicodeOOOOOOOOOOOOO:000Q0O
0000000000000 0000UOo00gogg UnicodeD 00 O0O0OODODOOODOOODDOO

encodings.idna 00000 nameprep DU 000000000 Onameprep U0 UOO0O0O00O0OOOOO
tooboooboooobboobOooooboobOooOoboboOoOobOOoOo0oOobOoobobOOobOoOoOoobOOoDnad
nameprep 000000 D0OO0O0O0OO0O0ODOOOOO

encodings.idna.nameprep (label)
label 0 nameprep 0 0 00000 DO0O0OQOCDOOODOOOOOODOOOCODODODOOODODOOOT
AllowUnassigned O OOOO

encodings.idna.ToASCII (label)
RFC3490 0000000000 ASCIOOOOOOO UseSTD3ASCIIRulesO00O0OOOOOO
ooo

encodings.idna.ToUnicode (label)
RFC34900 000000000 UnicodeOOOOOOO
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7.8.5 encodings.utf_8 sig— BOM O OO UTF-8

Oo0oO0oo025000.00000000 UTF8codec0 000 O0OOOODODODODODDOOODODOOOOOO
OUTF-80000000C0C BOMO UTF8OOOOOOOOOOOOOOO0O0O0O0O000000000o
ooooooooooooooooooO @oooooooooooooooo0)oooooooooo0o
0000oo0o0ooo00 UTF80ooooooooBoOMOOOO0OooOoOoooooooo

7.9 unicodedata— Unicode 0 OO OO0

OoO0O0O00O0OD00000 Unicode 000000000000 UnicodeO00ODOOOOO0OOO0O0O0O0O0O0O0OO
O00000ooooOooooooOoOoo ftp://ftpaunicodeorg/ 00D OO OO0 UnicodeData.txt 00O
oooooooo s20000000000

000000000 UnicodeData0 OO0 OO0OO0O0O0O 5.2.0 (http://www.unicode.org/reports/trd4/trd4-4 html
000)ooooooDooooDoOoooooOOooOoooooooOobOOooOOoooooooooboooooooo
gooooooo

unicodedata.lookup (name)
OO00000000o0ooOo00o0o000oUooooooCo0O00OOg UnicodeOOOOODOOOO
000000000 0O0DO keyErrorOOooooonO

unicodedata.name (unichr[, default] )
Unicode 00 unichr 00 0000000000000 00000000O0O000O0O0OOQOOQO default
Oo0000000000000000000000 valueError0OOoooOonOnO

unicodedata.decimal (unichr[, default] )
Unicode 00 unichr 00 0000000000000 00ODO0ODOO0OO0ODOO0ODOODOOODOOOO
000 defaur 000000000000 0000O00000O00O ValueError0O0OOOOOO

unicodedata.digit (uuichr[, default] )
Unicode 00 wnichr 000000000 COOOCOODOO0ODOOCOODOODOODOOOOOO
O00defaul: 00 0000000000000 0OO0O0ODODOOO ValueErrorOOQOOOOOO

unicodedata.numeric (unichr[, default] )
Unicode 00 unichr 0000000000000 0Ofleat 0000000000000 O00ODOOOO
000 defaur 000000000000 0000O000O00O0O ValueError0O0OOOOOO

unicodedata.category (unichr)
Unicode 0O unichr 00 O0O0OCOOOCOOOOCODOOODOODODOO

unicodedata.bidirectional (unichr)
Unicode 00 unichr OO0 000000OOOO0OO0O00O0OOOOOODOOOOOOOODOOOOOOO
ddd0d0d0ooooooooooo

unicodedata.combining (unichr)
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Unicode 00 unichr D000000000000000000O000O000O00OO0OO00O0O0O0O0OOO
ocoooOoooo

unicodedata.east_asian_width (unichr)
unichr as string. 0000000 wunichr 00000000 eastasianwidh OO0 O 0OO000O0O0OO
000 24000.

unicodedata.mirrored (unichr)
Unicode 00 unichr 00 000000000000 O0O0DOO0OO00ODODOODOOOODOODOOOOOO
000000000 O00000000 100000000000 o0OO0O0ooOoao

unicodedata.decomposition (unichr)
Unicode OO0 wunichr 000D 00000CO0OO0OODODOODOO0ODOO0DOO0OOOOODOOODOOODOOO
Jd0d0o0oooOoooooooooboobooooobooooo

unicodedata.normalize (form, unistr)
Unicode 000 unistr 0000 formO00000 formO OO OOOIONFCONFKC'ONFD’TNFKD?
oono

Unicode J 0 00O O0OO (canonical equivalence) 0 O 0O 0O O O (compatibility equivalence) O O O
O0OO00O0O Unicode 0000OOOOOOOOOOOUnicode 0000 O0OO0OODOODOODOODOO
0000000000000 U+00CT7 (LATIN CAPITAL LETTER C WITH CEDILLA) O O U+0327
(COMBINING CEDILLA) U+0043 (LATIN CAPITALLETTERC) D 0O O O0OO0OQOO0OOOO0OOOoDOO
ggad

00000 20000000000000000 COODO0 DOOODODOOODO DNFD)OOO
O O (canonical decomposition) 0000 0000000000000 0O0ODOOOODOOOOOOOOC
NFOOODOOODOOOOOOoOoooooooooooo

OO00000000002000000000000000Unicode0000000000O00ODOO0
0000000000000 0000O000O0oOOou+2160 (ROMAN NUMERALONE) OO OO
U+0049 (LATIN CAPITAL LETTER) OO OOOOO0OOOOOOUnicode 0000000000 (OO
OO0 gb2312) 00000000000 OOOOOOOOOOODOO

000 KD (NFKD) OO OOOO (compatibility decomposition) 000000000000 OOOCOO
0000000000000 0000000 KE(NFKO)ODODOODODoOoooooooooooooo
ooooo

200 wicode 0000000000000 O00OODOO0OO0O0DOOOOOO0ODODOOOOODODOOOO
gooooooooboooooooooooooooooooooooooo 23000.

cooooooboooobooooooooooon

unicodedata.unidata_version
00000000000000 UnicodeOODOOOOO0OOODOODOOOOOO23000.

unicodedata.ued_3_2_0
0000000000000 D0000D0000000000000OUnicode0000O0O0OOO0DOOO
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320000000000000000000000 UnicodeJO0O0O0O0O0O00O0ODOOOOOO0OO
OO0 dDNAOO)OOOOOOOOOOOoOoOo2s5000.

0

>>> import unicodedata
>>> unicodedata.lookup (' LEFT CURLY BRACKET")
u’ {’
>>> unicodedata.name (u’ /")
/' SOLIDUS’
>>> unicodedata.decimal (u’9”")
9
>>> unicodedata.decimal (u’a’)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ValueError: not a decimal
>>> unicodedata.category (u’A’) # ’'L’etter, ’‘u’ppercase
ARy
>>> unicodedata.bidirectional (u’\u0660’) # ’‘A’rabic, ’'N’umber
" AN’

710 stringprep— 000000000000 OODOO

ooooo23000.(00ooooo)jooooooooooooooooooooooooooOog
ooo“coorbOooo0ooooooobooOoooooooOooOoOooOoOoOooooOOoboOoOooOooOooOoOboboOOn
ooooooooooooOooooooooooooooOoooOooooooooOoOD “Doo00O0roo0OoO
coobooobobooboooobooooooooooOooO0oOoOooO0oooOoobooOoOoOoOoOoOoOoOoObOOoDboOOn

RFC345400000000000000000 UnicodeDO0ODO “O0 (prepare)” 00000000 O0DOO
ocooooooobooOoOoooOoOooooOoOoDbDOoO0O0obOOoO00boOoOoOooDOOoOoOoDbOOoOoDoOoOoOoooDooOg
OO00O0OO0O0OORFCOCOO0ODOOOOOODOOODOOODOOODOOOODOOOODOOOOOOUODOOT
00000000000 00D0O00D000 stringprep000000DOOCOODOOOODOOOOODOOO
0000000000000 b00obOl stringprep 00000000 ODOODO nameprep 0o
O00oooooooooooog

stringprep 0 RFC345300000000000000C0000000O0O0OOODOOOCOOOO0OO
gooOoOooOoOoOoOoOoOoOoOoOoDOOODOODDOODOODOOOOOO UnicodeOOOOOOOOOOOO
000000000000 0000000000 mkstringprep.pyd000000O0O0O0O0COOO
oooo

oooOoO0o0ooO00o0ooOoO0oO0O0oO0o0OOCoO0OOO0000cO0O0O0O0OOO0000000ORFCOO 2000
O000: 0000000000000 00D000000000 stringprep O “O0000 (characteristic
function’ 00 000000000000 00O000O0OOOO0OO0O0O0OOOOOO0OOOOOO0OOODOO
oo:.0b0o0cobooooooobooobbooooooooooooobooooboooooDoooboOoDbboOonboodg
coooboooobooooboooooooa
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stringprep.in_table_al (code)
code 10000 Al (Unicode320000000000000O: unassigned code point) 0 00 00O
ggoo

stringprep.in_table_bl (code)
code0000O0O B.1 (000000000 OOOOOOOO: commonly mapped to nothing) 0 0 0 0O
ooooo

stringprep.map_table_ b2 (code)
OU000 B2(NFKCOOOOUOOOUOOOOUDOOO)OUOOO codeDO0OOOOOOOOOO
oo

stringprep.map_table_ b3 (code)
0000 B3I O0O0DO0O0OO0OOO0OD0DODOOOOO)OOOOO codeOODOODOODOOOOODOOOO

stringprep.in_table_cl1 (code)
code0000O0OCI1IASCIDODOODOO)YOOoDOooOoooooOoO

stringprep.in_table_cl2 (code)
code0000O0O C1.2(0O0 ASClIOOOOOO)ODODOOoOOoOOOO

stringprep.in_table_cll_cl2 (code)
code0000O0O C1(OUOOOOOC.I.100O0 C.120000)0000000000

stringprep.in_table_c21 (code)
code00000 C21(ASCIO0O0OO0O)ODODOODOOOOOO

stringprep.in_table_c22 (code)
code00000 C22(0 ASCliOOdO)yoooooooooO

stringprep.in_table_c21_c22 (code)
code00000 C2(IU0O00C21000C220000)00000000000

stringprep.in_table_c3 (code)
code 00000 C3(IUOUOUOOOOO)ODODODOOOOOOOO

stringprep.in_table_c4 (code)
code00000O C4(I000O0OOO: non-character code points) 00 00O OOOCOO

stringprep.in_table_c5 (code)
code00000C CS(IUUUOOUOOOOO)ODDOOOOOOOOO

stringprep.in_table_c6 (code)
code 00000 C6(00:pplaintext 000 000)0000O00O0O0O0OO

stringprep.in_table_c7 (code)
code0000O0O C.7(0000:canonical representation 1 0 000 0)0 0000000 O0O

166 07000000



Python OO OOOO0O,0000 2.7jal

stringprep.in_table_c8 (code)
code00000C8(0UOO0O0OODODOODOOOO)ODODOODOOOOODO

stringprep.in_table_c9 (code)
code00000CYO@MUOOO)ODOOOOODOODO

stringprep.in_table_d1l (code)
code 00000 D1I@IOOODODOO “R”O0O0O “AL’0dD0O0O0OO0)00d0dDOOdOoOOdO

stringprep.in_table_d2 (code)
code 00000 D2 0O0O0OD0ODOO0O “"OO0O0OO0)0D0DODOO0DOOODOO

711 fpformat — 000000000

00000 26000: fpformat O Python3.0000000000 fpformat 00O0O0OO0O0OOOOOOO
oooQ0 100000 PythonOODOOOOOOOOOOOOODOOOO

oofd:. oooooobooboobobobo.obobobobobobobooooooDooDobDobDUDb oo
gbobooouo sboboboboboooooboobobobob

fpformat OOOOO0OO0O00OO0O0OOO0DOOOOOOOOOOOO

fpformat.£ix (x, digs)
x0 [-]ddd.ddd 000000000000 00ODOO0O00ODOdigs00000O0ODOOOODOOOO1
00d000digs <= 00000000 0O0OOOOODOOODOOO

xOOO0OOoOOOoOOoOooooooooodigsoooooo
gbobooooog

fpformat.sei (x, digs)
x0 [-]d.dddE[+-]ddd 0 0000000000000 0O0O00O digsO00O0O0OO0OO0OODO 10
00000Odigs <= 000001 000000DO0O0O0OO0O0OO0ODOOOOOODOO0

x0000000000000000digs000oon
ooobDooooog

exception fpformat . NotANumber
fix() O sci() DO0O0O0OD0OO0OOO0OOODODOOO xOOOOO0ODODODDODODOOO0ODOODOOOOOd
0odob0b00o0obobOb0oOoo0obObOooobobboOgO valueError 00ooooobooooooO
godddoooooooooooboboboboboobooog
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>>> import fpformat
>>> fpformat.fix(1.23, 1)
r1.27
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08no

oy

goboobodoboboobooobooobooboobbooboobboboboobboobDbooboo
obobooooooobobobobo

Python DD O ODO0OO0O00000O0O0OOOOOOOOOOOOOOOOdictO 1ist O set (frozenset
000000 sets000000ODODOOOCOO)0OODO tupleddOOO0O0 stxr00O0O0OO0O0OODODOO
0000000000000 00000unicodeddOO Unicode D00 ODOODOOOOOOODODOO

cooooooooooooocooboooon:

8.1 datetime — 000000000 OOOO

O0OO0O0OD0 23000.datetime000000C0OCCCOOOCOODOOOO0OOOOOOOOOOOOOOOO
goooodO0obooOoOoooOoOoOooOooU0O0oDOoU00obOOo00bOOooOUOoDOoOUO0DOO0UDOOobDoOoDd
00000000000 0oo000oo00Do00o0oo00oooo0Do00ooDoooooooooDod
0000000000 timeOO0O calendargdoonoon

00000000000 00000 “naive” 000 “aware” 0 2000000000000 0000O00O0OO
000000000000000000000000000000000000000000oUoOoOooon
gooooobbooobbooobbooobb oo oo D00 ooobboUoooon
000000000000D00 naive 0 datetime DOOODOOO0OOOOOO (UTC: Coordinated Universal
tme) 000000000000 0O0ODOODOOO0OO0OODOODOODO0OODOODODODOOOODODOOOOOOd
0000000000000 000000000 naived datetime000000000000O0OOOO
0000000000000 000000000000000000000ooooon

gbobobob0obobob0obobob0obobol detetime 00O time 0 O0O0OO0OO0OOOOOO
COo0O0ooboobO0obO0O0DtzinfoOOOOOODOOOODOOOOODOOOOO tzinfoOOODOO
Oo00U00poooooooooO0OdtzinfoOOOOOOO UTCOOOOOODOOODOOOODOOOOO
CobOoO0oo0ob0obo0bOO0o0obOO0b0Oo00O0O0b0boobOOoObO0O00OOdatetime000000DOOOCOO
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tsinfolOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOO0OOOOOO0
cooooooooooooooooOoooOoboboOoboOooOoOooOoboOoOobOOoOoOobOboOooboOoOoOooOooDooag
ooooooooboobooooooooooOooobooooooooooboooooooooDooog

datetime OO0 D0OO0O0O0O0O0O0O0O0O0COOODOCOOO:

datetime .MINYEAR

date  datetime U0 0000000 D0ODODOOO0OO0OO0OO0OO0OO0ODODODOOO0OO0OOO MINYEARDO 1
ggno

datetime .MAXYEAR

datel datetime 000D O0000D0O0D0000O0DO0O00O0O0ODOOO0O00O0O0O MAXYEARD 9999
ooo

Oo0:
Module calendar OOO0OODOOOOOOOOO

Module time 00OO0OOO0OODOOODO

811 000000 OOO

class datetime.date
O00000naive 0000000000 0DDOO00ODO0O0O0ODOO0DODO0ODOOOODOO (Gregorian
calender) 000000000 OOOODO: year,month, 000 day O

class datetime.time
0000000000000 000000000000000000000000000 24*60*%60 O
000000000 (*“O00d:leapseconds” 00 000OO0O0DOO)DOO: hour,minute, second,

microsecond, 000 tzinfo O

class datetime.datetime

0oodoobobooooobooood: year,month,day, hour,minute, second,microsecond,
000 tzinfol

class datetime.timedelta
date,time, 0000 datetime UOOO0OO0OO0OO0OO0OO0OO0ODO0OOODOOOOOOOOO
oooooog

class datetime.tzinfo
0000000000000 000000000D0O0Odatetimed00 timeO0O0O0O0O0O0O00O0O
00000000000 D00000@@UbO0o000o0o00o0o0o00oDoO0ooOoooDon

0000000000 00000000 (immutable) 000

date000O0OOOOOOOO naiveJOO
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time 0 datetime OO0OOOO0O00O dU naive OO aware 1000000 d0O d.tzinfo O None OO
U000 d.tzinfo.utcoffset (d) U NoneOOODOOOOD aware 00O OO0 d.tzinfo O None
O0D00 d.tzinfold NoneOODOOO d.tzinfo.utcoffset(d) 0 NoneOOODOODODO d0O
naive 000000

naive 00000000 aware 00000000000 timedelta 000000000000 OODODOO

goboobooboboobooboob:

object
timedelta
tzinfo
time
date

datetime

8.1.2 timedelta 0O O OOO

timedeltaO0O00O00O0O0OC0OO0O0OO0OO0OOOODOOOO0OOOOOOOOO

class datetime.timedelta ([days[, seconds[, microseconds[, milliseconds[, minutes[, hours[,

weeks [T11111)

0000000000 0ooo0ooooDo0 0000000000 ooDoDoooDDOooDoOoOoon
oboboooooooobogooo

days, seconds 000 microseconds 0000000000000 ODO00OO0OOOOOOOOOOOO
ad:
10000 1000000000000 0ODOOO
lOD0600DO0D0OOODOODO
slO00O 3600000000000

1000 7000000000

0000D000oo00oDoooooooooDoooooog
*0 <= microseconds < 1000000
*0 <= seconds < 3600x24(000O0O00O0O)
*—=999999999 <= days <= 999999999
oOoOooogoooo

oooooooobooobooooooooooooooooooooooooooboOooboOooon
oooooooooooobooooooOoboooobooOoboooOooooOooOoOoDOOoOoOoOboOooboOoOooon
gooooooOooOoooooooo (@uooooooo)oooooooo
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goobbooooboboobobbuooooobbboooobobbOdoverflowError DO OO0
ooo

ooobooooooooboooobooooboooooooooood

>>> from datetime import timedelta

>>> d = timedelta (microseconds=-1)

>>> (d.days, d.seconds, d.microseconds)
(-1, 86399, 999999)

gobooboooboono:

timedelta.min

0000000 timedeltaODODOODOODO timedelta(-999999999) OO0

timedelta.max
0000000 timedelta OOOOO0ODODOtimedelta(days=999999999, hours=23,

minutes=59, seconds=59, microseconds=999999) 00O

timedelta.resolution
timedelta U0 O0000O0O0O0O0O0O0DO0DO0DO0DO0DO0O0OO0OOO0Otimedelta(microseconds=1)
ooag

00000000 timedelta.max > —-timedelta.min OO0 OO0 O0O00O0DO0OO0O0OO00OAO
-timedelta.max 0 timedelta 000000000000 OO0OOOOOOOO

oooc@oooooo)oooooooooooon:

oo ad

days O0ogodo -999999999 0O O 999999999 O O
seconds 000000 000 863990 0O
microseconds | OOOOO0O 00O 999999 O O

gobooboobboobooboob:
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0o 00

tl = t2 + t3 20B300000000000 #-2==13000 tl43==200000000
(L

tl = t2 - t3 20B30000000000d==2-13000 2==t1+300000000
(D

tl = t2 % i or 000000000000000000 #/i==01i !'= 0000000

tl = i * t2 00000
00000 ¢ *i==t*G-)+100000000(1)

tl = t2 // i 000000000000000@O0000)00000000(3)

+t1 000000 timedeltaD0O0O0OO0OO0OO0O0O0ODOO(Q)

—t1

timedelta(-tl.days, -tl.seconds, -tl.microseconds)0 000 ¢1*-10000
oo (M@

abs (t) t.days >= 000000 +** t.days < 000000 «+000000OQ2)

str(t) [D day[s], ][H]IH:MM:SS[.UUUUUU] OD0OOOOODOOOOOOOOO
t00000000DOOOOOOOOoooge)

repr (t) datetime.timedelta (D[, S[, U]]) U0OO0OO0O0OOOOOOOOOOO

t000000DOOOOO0OooOOOoo)

go:
1. 00000000000 OO0000DoOoooooooooo
2.00000000C0CO0OC0OODOOOOOODOOOOCO
3.0000000 zZerobivisionError D0 O0OO0OO
4. -timedeltamax 0 timedelta 000000 O0DOOOODOOODOOOO

5. timedelta 0000000000 OO0O0ODOOOOOO0O0OOOOOOOOOOODODODOOODOOO
timedelta 00 0000000O0O0OOOOOOOOO:

>>> timedelta (hours=-5)
datetime.timedelta (-1, 68400)
>>> print (_)

-1 day, 19:00:00

UbO0o000b0b0000 timedeltaDO0OD0OO0O0ODO date 00 datetimeJ000O0O0D0OODOOO
oo0oooOooDo0oOobD @oboooooooooHo

timedelta UO00O0O0D0ODOO0O0O0000DODOOO000O0O0O00000ODODOOO0 timedelta OO
0000000000 timedeta00 000000000 OCOO00O0O0ODODDOOOOOOODODDOOOOOO
gbooboobobobobiobooDbtimedeltadbO0b0O0o0oo0ooobO0obO0O0OO0O0OOODbDODOOOOO
Ub0b00 =000 '=s000000 TypeError 00000000000 0OD0O0OO00ODO0O FalseOOO
TrueJOOOOO

timedelta OO0O0OO0O0O0O0O0OOCOODO (hashabley DODOOOO0OO0OO0O0O0OOCODOO)O0O0O0O0OC
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000 pickle 00000000000 0000000000000000 timedeltaOO0OO0OOOO
timedelta(0) DOOO0OO0OOO0OOOOOO0OOOOODOOOOOOOO

oooooooood:

timedelta.total_seconds ()
0000000000000 D00000000Otruedivision0OOO0OOOOO (td.microseconds
+ (td.seconds + td.days * 24 * 3600) = 10xx6) / 10+xx6000000

ooooooo({@oobooboooooooo 270000)0o00o0oooooOoboboO00ooooob0On
goooooooooooooooooooooooogoo 27000,

ooo:

>>> from datetime import timedelta
>>> year = timedelta (days=365)
>>> another_year = timedelta (weeks=40, days=84, hours=23,
minutes=50, seconds=600) # 350000000000

>>> year.total_seconds ()

31536000.0

>>> year == another_year
True

>>> ten_years = 10 % year

>>> ten_years, ten_years.days // 365
(datetime.timedelta (3650), 10)

>>> nine_years = ten_years - year

>>> nine_years, nine_years.days // 365
(datetime.timedelta (3285), 9)

>>> three_years = nine_years // 3;

>>> three_years, three_years.days // 365
(datetime.timedelta (1095), 3)

>>> abs (three_years - ten_years) == 2 x three_years + year

True

813 dateJ OO DODOO

date 000000000 @OODOOOOO)OOOOOOOOOOOOOOOOOOOOOOOOOOO
00oodooO0opoOoooO0oodoodooDOoooooooooOo 10010100000 1,10 1d
200000 2,0000000000000000000000000000000O0O0D0O Dershowitz O
Reingold O O O Calendrical Calculations 0 000700000000 (proleptic Gregorian)” 0 0000 OO
gooo

class datetime .date (year, month, day)
0000000000000 0000000000000O000oDoOO0o0D0DoOoOoOooOooOO:

*MINYEAR <= year <= MAXYEAR

*]l <= month <= 12
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*l <= day <= U0O0ooobOOobOOOOOOO
gboboooobobobdob valueError 0o oooon
coooooooboocoobooooooOoobooboOoOooOooOoooDoog:

classmethod date.today ()
0b000db0bOo0ob00bObUO0UOdate.fromtimestamp (time.time ()) OO OOOO

classmethod date . fromtimestamp (timestamp)
time.time () 000000 POSIXOOOOOOOODOOODODOODOODOOODOOOOOODOOOO
0000000000000 0o00n0 CO0 leocaltime() OO0 OD0ODODOODOODOODOODOO
D000 valueError 000000000 OOODO 1970000 2038000000000 000O0OO
0000000000 0ooooooooDoooooono POSIXOOOODOODOfromtimestamp ()
O0ooooooooooo

classmethod date . fromordinal (ordinal)
oo00oOo0oO0ooDbDOoOoOooDOOoOoOooDoboOoOo101b10000 1000000 1 <= ordinal
<= date.max.toordinal() 0O00O0O0O0OValueError 00O00OOODOOOOOOOdOOOO
date.fromordinal (d.toordinal()) == dO00OO0OO0O

gobooboooboob:

date.min

goboobbobobodl date (MINYEAR, 1, 1) 00O

date.max

goboobboobodbd date (MAXYEAR, 12, 31) 000

date.resolution
oo obbbibibd timedelta(days=1) 000

ooo@oooooo)oooooooooooon:

date.year
000000 MINYEARODO MAXYEAROOODOODOO

date.month
Jooooo 100 120000000

date.day
100000000000 bOOo00oooooooo

coooboooobooooooooooog:
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00 od

date2 = datel + date2 00 0 datel 00 timedelta.days 00000000000 (1)

timedelta

date2 = datel - date2 + timedelta == datelO0O0O0OOOO0OO date200000O

timedelta a0 (2)

timedelta = datel 3)

- date2

datel < date2 datel 000000 date200000000000 datel O date2 0000
ooooooooog @4

oo:

1. date20 timedelta.days > 0000000 ODOOtimedelta.days < 00000000000
dooobdbbOOdate2 - datel == timedelta.daysUOUOUOUOODOtimedelta.seconds
000 timedelta.microseconds DO OOOOODO date2.year  MINYEAROOOOODOO
OO0OMAXYEAROOODOOOOOOOOODOO overflowError JOOOOODOO

2. 00000 datel + (-timedelta) D0 D0 0000000000 O0OOdatel -timedelta0 000000
00000000 -timedelta00000O0O0D0OOOO0O0O0O0000O0O0O0O0O0O timedelta.seconds
000 timedelta.microseconds OO O OOOO0O

3.0000000000000000000A0 timedelta.seconds O O O timedelta.microseconds 0 0 O O
00000 date2 + timedelta==datel D0 0000

4. 0000000000 datel.toordinal() < date2.toordinal () OOOD0OOOOOOO
00 datel < date2JU0000O00O0OO0DOOODOOODOOODOOOODOOODDOO
O000b00b00b00DbO timedeltaO0OO0OO0OOOOODOODODODOODOODODOOO
TypeError U0 000000000 DOOO0ODOOO0ODOO0ODODOO timetuple() OODODOO
0000 NotImplementedDODOODOOOOOOODODOOOODODOODOOOODODOODODOO
ggobbbboooooobbbooobbbbuddn timedeltaDOOOooOoOOOOOOO
oboboooboboboooobobO ==000 '=s000000 TypeErrord0googonod
gobooboobD rFalseD OO0 TrueOOODOOO

dateOOOO0OO0OO0OO0OO0OOO0ODOCOOOOOOOODOOOOOOODOOODOOOOOOODOOOOOO0 date
cooooooboooooboooooooo

coooocooooooooocoooa:

date.replace (year, month, day)
0000000000000 00000000000000000000000000 datedOQonQ
gooobodoooggnon d == date (2002, 12, 31) 00000 d.replace(day=26) ==
date (2002, 12, 26) 000000

date.timetuple ()
time.localtime() OO0 OO0 0 O time.struct_time O 0 OO0 O OO O OO OO
Oo0Doo o0O0ODST 0D OD O -1 00 0D0 0O Od.timetuple() 00 00O OO
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date.

date.

date.

date.

date.

date.

date.

date.

000: time.struct_time((d.year, d.month, d.day, 0, 0, 0, d.weekday(),
yday, -1)) 000 yday = d.toordinal() - date(d.year, 1, 1).toordinal() +
1010100 10000000000000

toordinal ()

000000000oobOoObOo0O000000000 10010100001 000000000 date
000000 dO0OdO0O0O0date.fromordinal (d.toordinal()) == d0000003
weekday ()

O000oo00O000 6000000000 DODOO0OOOODOOdate (2002, 12, 4).weekday ()
== 2000000000000O01isoweekday () O00ODOODOOOOO

isoweekday ()
0000 1,000070000000000000000000date (2002, 12, 4).weekday ()
== 3000000000000 O0weekday (), isocalendar () 0000000000

isocalendar ()
300000Oo dsoooIisoocoogIsooo)yooooaoan

[SO0000D0DU00o0o000o00DO0O0o00o00o0O0DOooD0oo0o00oDooDooDoooDgd
http://www.phys.uu.nl/~vgent/calendar/isocalendarhtm OO0 00000000

[SO0000000sS2000 3000000000000000000000001SO00000
coooooooooooooOooooboO0ooooo@oocoooobooO)oooboOoooooooo
oo l1ooooooo0oOoOoOoo ISOOOooOOOOOOOODOODOOODOODODODOOO

oooo20040000000000000ISO0C0C0O0000O0 20030 120 29000000000
0020040 1040000000000000000 date(2003, 12, 29).isocalendar()

== (2004, 1, 1)OOOOOO date (2004, 1, 4).isocalendar () == (2004, 1, 7)
goooogo

isoformat ()

ISO8601 O OO ‘YYYY-MM-DD' OO OOOODOODDODOOODODODOOOODOdate(2002, 12,
4) .isoformat () == "2002-12-04’ OOOOOO

_str_ ()

dateO0O0O0OO0OD dOOODODO str(d) O d.isoformat () OODODOOO

ctime ()

0000000000000 date(2002, 12, 4).ctime() == 'Wed Dec 4 00:00:00
2002 OOOOODOOOOOCOOODOOOO COO ctime() (time.ctime() OO0ODOO0OO
O000000 date.ctime () OO0O00O0OO0O0O0)D0 COCOOO0O0O0OO0ODODOOOOOOOOO
d.ctime () O time.ctime (time.mktime (d.timetuple())) OOOOODO

strftime (format)
gdoobooboooobooobobboooooooooooooobooobobouooon
OD0000 00000 00dstrftime() O strptime() D0 000 0000000
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coooboooobooooooooooog:

>>> 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

dateJ0OOD0OO0ODOODODO:

>>> from datetime import date

>>> d = date.fromordinal (730920) # U0 10 10 100 100000 73092000
>>> d

datetime.date (2002, 3, 11)

>>> t = d.timetuple ()

>>> for i in t:

ce print i

2002 # 0

3 # 0

11 # 0

0

0

0

0 # 00 (0 =000)
70 # 000007000
-1

>>> ic = d.isocalendar ()

>>> for i in ic:

ce print i

2002 # Iso O

11 # Iso OOO

1 # Iso OOOO (1 =000
>>> d.isoformat ()

72002-03-11"

>>> d.strftime ("%d/%m/%y")

711/03/02"

>>> d.strftime ("$A %d. $B %Y")
"Monday 11. March 2002’
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8.1.4 datetime OO0

datetime DOD0OUOD0ODO0 date 000000000 timeUODOOD0OOO0O0O0O0O0O0OO0OODOODODODODO
U0O0b0b0b0 dete0 0000000000 datetime 0000000 O0OOOOOOOOOOOO
O000000000;000timed000000000O,datetimed000000 3600¥2400000
gooooo

gobooboobboobod:

class datetime.datetime (year, month, day[, hour[, minute[, second [, microsecond [ tzinfo] ] ] ]

DDDDDDDDDDD]D)DDDDD zinfod None OODO tzinfoOOODOOODOOOOOOOO
obobooo0oooooooOob0bO0oooooUobOobOobDooDOobOobUobobooog:
*MINYEAR <= year <= MAXYEAR
*l <= month <= 12
°l <= day <= U0U0OO0OO0ODOODOOOOOOO
*0 <= hour < 24
*0 <= minute < 60
*0 <= second < 60
*0 <= microsecond < 1000000
000000000 000D00DO0 valueErrordooooooQ

cooboooooboooobooooOoooooobooooooooon:

classmethod datetime.today ()
O0D00O0000 datetime O tzinfo 0 None 0O DOODOODOOOOODOODOO
datetime.fromtimestamp (time.time()) OO O OOO now(), fromtimestamp () OO
ocoopooooo

classmethod datetime.now ( [tz] )
00000000000000000000000000000 0O NoneOOOOOooooQ
000000000000 today () DODODOOODOODDOOD time.time () DODOODOOOO
00000o00o0oo0ooo0oo00oo0ooU00ooo00oo0o000oo0 @oUoooooooooo coo
gettimeofday () 000000000 DOO0DOOOOODODO)D

oooobDDbDbDb0 zUOOODO tzinfoODODOODOOOOOOODODDDOOOOOO
gooooogoobbooU0 gOUODODDODOUOUOUUOODDODOUOUUOUOUDODOUOoOoUooOOO
tz.fromutc (datetime.utcnow () .replace (tzinfo=tz)) DOOOOODOOO today(),
utcnow () OODOODOOOOOO
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classmethod datetime.utcnow ()
000 UTCOO0U0O00O0OO000D0D tzinfol NoneOOOODOOOOOODOOOOODODOOO
now () OO0 O0OO0O0OO0O0OO0O UTCOOOODOODODOO naived datetimedOOOOOOOO
00000 now() OOOOOOOOOO

classmethod datetime.fromtimestamp(timestamp[, tz])
time.time () OOO0OODOO POSIXOOOOOOOOOODOOODOOODODOOODOOOOOOOO
Uoboobdd #zO NoneO oo bobOoobooboobobbobbOobObOoOobOoOobOoo
0000000000 000000000000 datetimeO0OOO0O0O0OO0 naived 00000000

ooooboDDbDbD0O zOOOD tzinfoODODDOODODOOOUOODODDODDDDODOOOOoGO
goobooogoooboboobo0 g OODDODOOUOOODODDODOOUOOODOOOGOOOO
tz.fromutc (datetime.utcfromtimestamp (timestamp) .replace (tzinfo=tz)) OO0
ooooooo

0000000000000 0000 CODO localtime() O gmtime() JO0OOODOOODOOO
0000d0dOdOddfromtimestamp () O ValueError 000000000 OOOOOOOOOOO
1970000 20380 000000000000 00OCO0OO0ODOOODOUODOOODOOOOOg POSIX
DO00D0000fromtimestamp () DO000O0O00D0OOOO0OO0OOODOOOODOOOODOOOO
0000000 datetime OO OOO0OO0OO0OD0OO0O0OOOOOOOOutcfromtimestamp () OO
oooooooo

classmethod datetime.utcfromtimestamp (fimestamp)
time.time () OODOO0OO POSIXOOOOOODOOODOOODOO UTCOO datetime OO OO0
000000000000000000000000000 COO0 localtime() DOOOODOOO
0000000000000 0 valueError 0OOD0DO0O0OO0DODOOO 1970000 2038000
O0000000000000 fromtimestamp () DOO00O0O0OO0OO

classmethod datetime. fromordinal (ordinal)
101010000 1000000000000000000DO datetimeO0Od0O0O0OOOOODOOO
1 <= ordinal <= datetime.max.toordinal () O0OOOOO ValueErrord4dooond
0000000000 000000000000000000000000000 00000 tzinfo
O NoneOQOQOOQOGO

classmethod datetime.combine (date, time)
00000 date0 000000000000 0O0OO00O0O0O00O tzinfoOOOOOOOOO time
000000 0o00oDDOn datetime OO ODOOD0OO0OO0ODOOOO datetimed QOO
00 dO0O0O00 d == datetime.combine(d.date(), d.timetz ()) 000000 date O
datetime 0000000000 0O0O0OOO tzinfoOODOODODOOO

classmethod datetime . strptime (date_string, format)
date_string 00000 datetime 0000000 format 0000000000 0ODOOOODODOO
datetime (x (time.strptime (date_string, format) [0:6])) 00000 Odate_string O
format 0 time.strptime () 000000000000 ODO0DOOOOODOOODOOODOOOOOO
000 ValueError 000000000000 strftime() O strptime() D0 000 000000000
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ooooo25000.

gobooboooboon:

datetime.min

O0000o0o0dd datetime OO datetime (MINYEAR, 1, 1, tzinfo=None) O0O0O

datetime.max
0000000 D000 datetime O O datetime (MAXYEAR, 12, 31, 23,

999999,

tzinfo=None) OO0

datetime.resolution

00000 datetime0O0O0O0O00O0O0O0O000Otimedelta (microseconds=1) 000

000 @oooooo)yooooooooooooo:

datetime.year
OO0O0OO0O0O MINYEARDODO MAXYEAROOOOOOO

datetime.month
00000 100 120000000

datetime.day
100000000 o0oobo0oooooooooo

datetime.hour
range (24) 0O0QO4Q4dd

datetime.minute
range (60) DOOQOQO4d

datetime.second

range (60) OOOOOOd

datetime.microsecond
range (1000000) ODOODOOO

datetime.tzinfo
datetime 00000000 winfoO OOODOUOODODDOOODOOO0OOODOODOOOODOOO
None OGO QOGO

gooo

cooooooboooobooooooog:

59,

oo oo
datetime2 = datetimel + timedelta | (1)
datetime2 = datetimel - timedelta | (2)
timedelta = datetimel - datetime2 | (3)
datetimel < datetime2
datetime 0 datetime 0O OO0ODOO4)

59,
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1. datetime2 O datetimel OO OO timedelta D00 OO0 00O timedelta.days > 00000000
00 timedelta.days < 000000000000000000O0O0O datetime 000 tzinfo
000000000 datetime2 - datetimel == timedelta 0 0 0 0 O O datetime2.year 0 MINYEAR O O
000000 MAXYEAROOOOOOOODO overflowError 00000000000 awareJ 00O
goboobbooboobooobooboooboon

2. datetime2 + timedelta == datetimel 0 0 0000 datetime2 00000000000 OCQOOOOOO
datetime 000 tzinfoOODOODOOOOODO aware 000000000 OO0DOODOOOOODOOO
0000 datel + (-timedelta) D000 000000000000 Odatel -timedelta 0000 OO00O0O
0000000-tmedelta 00000000000 OD0OODOODOODOOOO

3. datetime 00 datetime JO000000000O00 naive 000000000 awareJ 00000
OO0O0OO0O0O0O0O0O0O0O000 awareJ0O000OO naive 0000 TypeError 00000000

D000 naive 000000 aware 000 tzinfoOOOOOOODODO tzinfoOOOOOODOOO
OO0 datetime2 + t == datetimel 0OU0O0ODO0OO0 timedeltaOO0OOOO0ODO0O rO0OO0DOO0O
gboboooobooboobobobooooon

OO0 aware0 000 tzinfoOOOOOOOODOa-b0O «000 000 naive 0 UTC datetime O
oooooooooooobOoOoOooooOoOooDoO00ooOoOoOooOoOoooDOOoOoOoDboOooDoOooo
U0 (a.replace(tzinfo=None) - a.utcoffset()) - (b.replace(tzinfo=None) -
b.utcoffset ()) DOODODOODOOO

4. datetimel 000000 datetime2 0000000000 O datetimel O datetime2 100000000
ooooag

00000000 naive 00000 aware 0000 TypeError 0000000000000 OO
Oaware 0000 tzinfoOOOOOOOOOODOD tzinfolOOOOOOOOOODO datetime O
oboooboobobooboboobdbobog awareJ 000 tzinfoOOOOODOOOODODOODOO
(self.utcoffset () OO00OOO)UTCOOOOOOOOOODODOO

oobd: dbobooobobobgoooobobooobooobobDobOoobobobDobobooDbo
O00OD0O0O00000 datatime ODO0OOO0OO0OO0DOODOOOOODOODOOOOO TypeError
0oo0boO0o0o0boO0o00oboooobboO000o0DD timetuple() DOOOODDOOO
NotImplementedODOOUOOOODOODODOOOOODOOODOODDOODODODODOODDOODOOOO
00000000000 bO0O000OO0O0D,datetined000O0OO0ODOOOODDOOODOOOO
000o0obD0o0obuobDbU0obD==000 '=000000 1TypeErroxr 0000000 OO0ODOODOOO
U000 ralseD0O0O TrueOQOOODOO

datetime UUOODOOOOODODODOOOODODOOOOODDODOOODDOOOODODDLDOOOODOO
datetime 0O00OO00OO0OOO0OODOODODOOO

gobooboboobooboboooog:

datetime.date ()
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ooobo0od00 datedooooooooono

datetime.time ()
OJ00MDIDMOO0OD00D000 time0 00000000000 tzinfold NoneODOO timetz()
doooogoooono

datetime.timetz ()
00000bo000o0DoDbObObO000 tzinfoOOOOOO timeO00O0OO0O0ODOOO0OOOO time () O
go0o0oo0ooooooooa

datetime.replace ( [year[, month[, day[, hour[, minute[, second[, microsecond[, tzinfo] ] ] ] ] ] ]

D
0000000000000 oooooooooooOo0 datettme 0000000000 OOOO

000000000000 aware O datetime D OO0 0000 0O naive O datetime 000000000
OO00000 tzinfo=None OO UOOOOOOOOOOO

datetime.astimezone (17)
datetime 0000000000000 0DOO0O0ODO0ODOODODOO tzinfoOODO 1zODODOODOO
zO0OOOOOOODOOOOOOOOOOOOO self000 UTCOOOOOOO zODODDODODDOO
OOoOopooOoooooooo

zO tzinfoOUOOOOODOUOOOODODOODOUODOOOOODOOODOO utcoffset () OODO
dst () 00000 NoneOOODOODOOOOOO self0 aware0O0O0O0O0O0D0DODO (self.tzinfo
O NoneOOODOOODODOOODO self.utcoffset() 0 NoneOOOODOOOOOO)O

self.tzinfo O OOOO self.astimezone(tz) O self 0O0O0O0000O0: 0000000
oooobooooobooooboobooooooooboooboOoooono0oboon zOO0OO0OOOO
OOO000O self 000 UTCODOOOOOOODODOOO: astz = dt.astimezone(tz) OOOOO
astz - astz.utcoffset () U0OU dt - dt.utcoffset () UDOU0OLOOO0OOOOODOODOO
0000000 tzinfoOOOOOOOOOOODOOO (Daylight Saving time) 00000000
oooooooooooooooooooD k000ooooooo000ooooooooooo0g
ooooo)o

0000000000000D0 1zO0 datetime 000000 00000000 OOOODOOOOO
00000o0bDO0bO0ob0o0b0dbddt.replace(tzinfo=tz) UOOOOOO0OOD0ODO aware U
datetime 000000 40000 0DOOCO0ODCOOODOOOOOO0ODODOOODODOOODOOODO
0ddd0oooogddodddt.replace(tzinfo=None) 00O OOOOOOQ

000000 tzinfo.fromutc() OO0 O0O0DO0 tzinfo O0ODOOODOOOOOODOAO,
astimezone () 00 O0DO00OO0O0DO0OO0OODODODOOODODOOOODOOOODODDODOOODOOO
astimezone () OOO0O0O0O0OOOOOO:

def astimezone (self, tz):
if self.tzinfo is tz:
return self
# OO0 uyurc DOOOOOOODODOOOODOODODOODDODODOODODO
utc = (self - self.utcoffset()).replace(tzinfo=tz)
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# UTC U0 tz O0OOO0OOOOOODOOOOO

return tz.fromutc (utc)

datetime.utcoffset ()
tzinfol NoneOUOOO NoneOOOOOOOODOOOODO self.tzinfo.utcoffset (self)
00000000000 NoneOO1 0000000000 0ODO00OOOD timedeltaOODOOO
oooooOooooOoOoDocOoOoboboooboooo

datetime.dst ()
tzinfol NoneOOOO NoneOOOOOOOOOOOOO self.tzinfo.dst(self) OO0
00000000 NoneOO100ODOODOODOODOOODOODOO timedeltaDOOOODOOO
oooooOoooOoOoOobDOoOoobooOooDo

datetime.tzname ()
tzinfol NoneOOOO NoneOUOOOOOOOOOODOO self.tzinfo.tzname (self) O
0000000000 NoneOOODOOOOOOOOODOOOODOOOODOOOODOOOODOOOOO

datetime.timetuple ()
time.localtime() OO 0O0O0O0O time.struct_time O 0O 0O OO Od.timetuple/()
Ooooooooaoao: time.struct_time((d.year, d.month, d.day, d.hour,
d.minute, d.second, d.weekday (), yday, dst)), 000 yday = d.toordinal ()
- date(d.year, 1, 1).toordinal() + 1010100 10000000000000.

00000000 tm_isdst 0000 dst () OOOO0OOO0OO0O0ODOOO0COODO: tzinfo O Nonel
dst () O NoneUODUODOO tm_isdst 0O -1 0000000;,00000000 dst()D00O0OO
Oo00000,tm_1isdst 0 100000;000000000 tm_isdstOd 0O0O0OO0O00OOO

datetime.utctimetuple ()
datetime 000000 d0 naive 00000000000 d.timetuple() OODODODOOO
d.dst () D00DD00D0OD0O0OD tm_isdst 0 000000000 O0DOOOOOOO DSTO UTC
oooooOooooOoOobDOoOoOobooOooDo

dOd0 aware 0000 d00 d.utcoffset () DO0DO0ODO0O UTCOODOOOOOOODODODODOO
OO0 time.struct_timeO00O0O000 tm_isdst 0 000000000 d.year 0 MINYEAR I
MAXUEAROOUTCOOUODOOOOODODOOOODOOUOOOOO0ODDOOO00OO tm_yearOQOQd
O MINYEAR-1O0DO0O MAXYEAR+1 OOODOOOODOOO

datetime.toordinal ()
0000000000000 D0D0D0Db0O0O0000 self.date() .toordinal () OOOOOO

datetime.weekday ()
D000 o00DO0O0O0 6000000000 D0DODODOOO self.date() .weekday() OODODOOO
isoweekday () DOOOOOOOODO

datetime.isoweekday ()

OO0OD 100000 7000000000000000 self.date() .isoweekday () 0000
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OOweekday () O isocalendar () DO0O0OOOOOO0O

datetime.isocalendar ()
3000ogo dsooolsognoooISOd0n)0D0d000dO0d self.date() .isocalendar () O
ooooag

datetime.isoformat([sep])
OO0O0O00OI1so8601 0000000 YYYY-MM-DDTHH:MM:SS.mmmmmm O 0 microsecond
0000000 YYYY-MM-DDTHHMM:SS OO OODO0OOD0OOD0ODOO utcoffset () O None
oooooooourTCcooooooooooooooooo (oooo)6e 00D Dooog
O0000:00000YYYY-MM- DDTHH:MM:SS.mmmmmm+HH:MM 00 00 Omicrosecond
OO0DO0OO0D0O00 YYYY-MM- DDTHH:MM:SS+HHMM OO OOOOOOOOODCOO sep(@O0O
ooOoo T 00)0 1000000000000 0O0O00DO00O0DOOoDO0O0oDoDoOOOooDoOoon

>>> from datetime import tzinfo, timedelta, datetime
>>> class TZ (tzinfo) :
def utcoffset(self, dt): return timedelta (minutes=-399)

>>> datetime (2002, 12, 25, tzinfo=TZ()) .isoformat (’ ')
72002-12-25 00:00:00-06:39"

oooood

datetime.__str_ ()
datetime ODOODODO dOODOO0O str(d) O d.isoformat(’ /) O00000O0O

datetime.ctime ()
ooooboboDbDbbOO0Ob0DODO0 datetime(2002, 12, 4, 20, 30, 40).ctime() ==
"Wed Dec 4 20:30:40 2002/ 000 OO0O0ODODOODODDODOODODDOO COO ctime()
(time.ctime() O 00O OO OOODODODOOAO O datetime.ctime() O O O O
0Oo0o0D0) 0 COo0DO0DO0oO0DO0ODODO0ODO0ODOO0ODOODO0ODOODOORA Od.ctime() O
time.ctime (time.mktime (d.timetuple())) DOOOO0O

datetime.strftime (format)
0000000000000 0DO000O0D0O0DO0DO00O00D00OD0OD strftime() ODOOODO
000000000 strftime() O strptime() 00000 0000000 O0OO

datetime D OO0 00OO00OO0O0O:

>>> from datetime import datetime, date, time

>>> # Using datetime.combine ()

>>> d = date (2005, 7, 14)

>>> t = time (12, 30)

>>> datetime.combine (d, t)

datetime.datetime (2005, 7, 14, 12, 30)

>>> # Using datetime.now() or datetime.utcnow()

>>> datetime.now ()

datetime.datetime (2007, 12, 6, 16, 29, 43, 79043) # GMT +1

>>> datetime.utcnow ()
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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 lst 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, $d. %$B $Y $I:%M%p")
"Tuesday, 21. November 2006 04:30PM’

datetime 0 tzinfo OO O O0O0O0O00O0O:

>>> from datetime import timedelta, datetime, tzinfo
>>> class GMTI1 (tzinfo) :
def _ init_ (self): # DST starts last Sunday in March
d = datetime(dt.year, 4, 1) # ends last Sunday in October
self.dston = d - timedelta(days=d.weekday () + 1)
d = datetime(dt.year, 11, 1)
self.dstoff = d - timedelta(days=d.weekday () + 1)
def utcoffset(self, dt):
return timedelta (hours=1) + self.dst (dt)
def dst (self, dt):
if self.dston <= dt.replace(tzinfo=None) < self.dstoff:
return timedelta (hours=1)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +1"

>>> class GMT2 (tzinfo) :
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def  init__ (self):
d = datetime (dt.year, 4, 1)

self.dston = d - timedelta(days=d.weekday () + 1)

d = datetime(dt.year, 11, 1)

self.dstoff = d - timedelta(days=d.weekday () + 1)

def utcoffset(self, dt):

return timedelta (hours=1) + self.dst (dt)

def dst (self, dt):

if self.dston <= dt.replace(tzinfo=None) < self.dstoff:

return timedelta (hours=2)
else:
return timedelta (0)
def tzname (self,dt):
return "GMT +2"

>>> gmtl = GMTL1 ()
>>> # Daylight Saving Time

>>> dtl = datetime (2006, 11, 21, 16, 30, tzinfo=gmtl)

>>> dtl.dst ()
datetime.timedelta (0)

>>> dtl.utcoffset ()
datetime.timedelta (0, 3600)

>>> dt2 = datetime (2006, 6, 14, 13, 0, tzinfo=gmtl)

>>> dt2.dst ()
datetime.timedelta (0, 3600)
>>> dt2.utcoffset ()
datetime.timedelta (0, 7200)

>>> # Convert datetime to another time zone

>>> dt3 = dt2.astimezone (GMT2 ())

>>> dt3 # doctest: +ELLIPSIS

datetime.datetime (2006, 6, 14, 14, 0, tzinfo=<GMT2 object at Ox...>)
>>> dt2 # doctest: +ELLIPSIS

datetime.datetime (2006, 6, 14, 13, 0, tzinfo=<GMT1l object at 0x...>)
>>> dt2.utctimetuple () == dt3.utctimetuple ()

True

8.15 time J OO DODOO

time 0000000 (OOOO0OO)ODOOODODOODODODDOODODOOOODOODOOOOOOODOO,

tzinfoOOUODODODOOOOOOOOOOOODOD

class datetime.time(hour[, minute[, second[, microsecond[, tzinfo]]]])
00000000000000 minfoO NoneOOO tzinfoODOOODOOOOOOOODOOOO
ooo0ooooOO00ooo0o0oooo0oooooooooooooooooooO:

*0 <= hour < 24

0 <= minute < 60
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ooo

time.

time.

time.

gono

time.

time.

time.

time.

*0 <= second < 60
*0 <= microsecond < 1000000.

OoOOOOOOoOOOOODOOO0O0 valueErrorOODOODDOOD finfoOOOOODOOO None O
goooooooooooopoo

ooooooooog:

min
OO0D00O0ODO0O00 datetime 00O time (0, 0, 0, 0) OO0 The earliest representable t ime,
time (0, 0, 0, 0).

max
Ubob0o0000d datetime OO time (23, 59, 59, 999999, tzinfo=None) 000

resolution
00000 datetime DD OO0O0OOO0OOO0ODOOO0O timedelta(microseconds=1) 00O,
time 0000000000 DOOODOOODODODOODOOODODOOOOODODOOO

(Ooo0oooO0)yooooDooooobOoDbOo:

hour
range (24) 0O0QO4Q4dad

minute
range (60) DOOQOQOOd

second
range (60) DOOQOQO4d

microsecond
range (1000000) OOODOOO

time.tzinfo

ooo

time 00000000 tzinfoO0ODOOOD0OO0O0DOO0ODOO0OO0OO0OODOOODOOODOOODOO
O NoneUQOQooono

coooooooocooboooon:

time O time 000000000000 POOOOOODODOODOeO0 bOODOOOODODOODODODO
OO0OC0OC0O0O0O00OO0 naive00O0O0O0O0O aware D000 TypeError 00 000000000000
OO0 aware 0000 tzinfoOOOOOODODOODODO tzinfoOOOOOOOOOOOO datetime
gobooooboboiooboobobibob aware D000 tzinfoOODODODODOOODODODODOO
O (self.utcoffset () 0O0OO0O0)UTCOOOOODOODOOOOOOOOOOODOOODOOO
gogobobooooboboobooooobboooobbboon,timebbb0ooobbOoOO
oooooobobobo0o0ooobobO ==000 '=000000 TypeErrord0gooonOd
gbob0oboobd ralsed 00 TrueOOOOOO
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- J00000ODO0OO00ODOOOOOD
» 0000 pickle O

- 000D000DO0O0D0O0O0ODO,tinedD0O0O00OO0OCO0OOOO,utfoffset() WonelOOOOO
000o0oo0d0ooo0o0ooodoboodoooo0oooooUooDOoOooooooooDoOoon

coooocooooooooocoooo:

time.replace([hour[, minute[, second[, microsecond[, tzinfo]]]]])
0000000000000 00000U0DO000O0000 time0O0OOO0OUOOOOODOOODOO
0000000000 awared datetime 00000000 naive d time 00000000 ODOOO
000 tzinfo=None OO OOODOOOOODOO

time.isoformat ()
OO0OO0OOoO 1So801 000000 d HH:MM:SSmmmmmm 00O microsecondd 00000
O HEMM:SSOOOOOOOOOOO00O utcoffset() O NoneODOOOODOOO UTCOO
ooo0o0oU0oU0o0oooUOo (@©@OoOooDO)eD0OUODO OUOODODODODOUOD: DDODOO
HH:MM:SS.mmmmmm+HH:MM OO0 00 microsecond O 000000 HH:MM:SS+HH:MM O
ooooo

time.__str_ ()

time 0O00O00O0 00000 str(t) O t.isoformat () OOOO0OO0O

time.strftime (format)
0000000000000 000000000000D00000000 strftime() 0DOOOO
000000000 strftime() O strptime() 00000 ODO0O0OOO0O0OO

time.utcoffset ()
tzinfol NoneUOOUODO NoneOUODOOOODODODOODOOO self.tzinfo.utcoffset (None)
00000000000 NoneOO100000000000D000O00ODO timedeltaOODOOO
oooooOooooOoOoboOoOoboboooboooo

time.dst ()
tzinfol NoneOOOO NoneOOOOOOOOOOOOD self.tzinfo.dst (None) OO0
00000000 NoneOO100DO0ODODOODOOODOODOO timedeltaDOOO0OODOOO
oooooOooooOoOobDOoOoOobooboOooDo

time.tzname ()
tzinfol NoneOOOO NoneOOOOOOOOOOODOO self.tzinfo.tzname (None) O
0000000000 NoneOOOOOOOOOOOODOOOODOOOODOOOODOOOOOOOOO

oo0:

>>> from datetime import time, tzinfo
>>> class GMT1 (tzinfo) :
def utcoffset(self, dt):

return timedelta (hours=1)
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def dst (self, dt):
return timedelta (0)
def tzname (self,dt):

return "Europe/Prague"

>>> t = time (12, 10, 30, tzinfo=GMT1())

>>> t # doctest: +ELLIPSIS
datetime.time (12, 10, 30, tzinfo=<GMT1l object at 0x...>)
>>> gmt = GMTI1 ()

>>> t.isoformat ()

712:10:30+01:00"

>>> t.dst ()

datetime.timedelta (0)

>>> t.tzname ()

"Europe/Prague’

>>> t.strftime ("$H:$M:%S %Z2")

712:10:30 Europe/Prague’

8.1.6 tzinfoOOOOOO

tzinfoOOOOOOOOODOOOOOOOODODOOOOOOOOOOOOoOoOoOOoOooOooOoOoOoooDoooOooo
00000000 @o0oD0O00)0D000 datetime 00000000000 tzinfoOOODOODOOO
CO000000000000Odatetime 00000000 tzinfoOOOOOODOOOOOOOODOOO
ooooo

tzinfo(OOOODODOOODO)ODOOODOOO datetimeOOO timeO00OOOODOOOODOOOO
gooooooooobobodoooooooobobboooooLoLDLb bbb U g
OO0 tzinfoOODOOOOOOOOOODO UTCOODOOOOOOODOOOOOOOOODSTOOOO
gobgogoboobobooboobbooboobbooboobboobooboooba

pickle 0000000000000 tzinfoO0OOOOOOOOO0OO0O0DO0OO0D00OO0O0O0O0O0O __init_ ()
000000000000 00000000000 pickle0000000000000O0Q unpickle 000
cooboodoooooooooooooooobooooooooooooooboooooooooooag

tzinfoUOODOOODODOODOODOOOODODOOOLOOOOOOODOOoODbDOoOobooboboooboobOooon
0000 aware U datetime DOO0OOD0OOO0OOO0OO0OO0OO0OOO0OO0OOCOOOOCOOOOOOOOOOO
gobooboboooboobboooboobboon

tzinfo.utcoffset (self, dt)
0oooooo uUrcoooooooooo UrTCcooooooooooooooooooooooa
OUTCO00000000000000000000oooooooyUrTCoooooooooooo
0000000000000 000000000, 0000 tzinfoOOOOOOOOOOOOOO
DSTOODOOOOODOOODODO utcoffset () 00DODOODOOOODOOODOOOOO UTC
0000000000000 ONone OO0 0000 UOOO0DODOODOOOOOODOOOOOO -14390
014300000000 (1440=24*0; 0 0000000000000 10000000000 ODO0O0
0)0000000D0 timedelta00000000O0O0O0O0O0O0O0OODODOOOO utcoffset ()
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ooooooooooobooboooooboooooooooog:

return CONSTANT # fixed-offset class
return CONSTANT + self.dst (dt) # daylight-aware class

utcoffset () 0 NoneOOOOOOOO dst () O NoneOOOOOOOOODOO
utcoffset () UOOOOOOOOO NotImplementedError OO QO QOO

tzinfo.dst (self, dt)

oOoo @dSHOUoOo UTCOoU0DOoO0oo0ooooUooooo DSTOODODOOOODOO None
0000000 DSTODOOODOODOOOD timedelta(0) OOOOOO DSTOOOOOOOOO
O000 timedeltaD000D0O0O0O0OO00ODO (OODO utcoffset () OO0OOOODOOO)O DST
0000000000000 0O000D utcoffset () OO0 UTCODOOOOODOODOOODOO
00000000 DSTOOOODOOOODODOODOdst() 0000 O0DDO0OOOOOOOOO
0000000000000 Odatetime.timetuple() O tzinfoOOODO dst () ODOOOO
000 tm_isdst 0O0O0O0OD0O0OODOOODO0ODO0ODODO tzinfo.fromutc () O dst () O
oooooOooooooo pSTOODOOOUOOOUOUOOUOOOOOoOoo

gdooooododnoouoououoUun tzinfolOOOOOOOOOOO zOOOOO:
tz.utcoffset(dt) - tz.dst(dt)

00 dt.tzinfo == tz 000 datetime 000000 4+ 0000000000O0OOODODODOO
oooobooobOoO0oOOoO0ooOo0obooOobOOoOoO0bOOoObOOO0ODbOOb0O0OOn0n tzinfoOOoono
0000000000000 00oonD “0000000 (standardoffset)’ OO0 0000000000
tbooboobooO0obcOoOoO0oob0oocOobo0ob0ObObOO0ObCb0O0O000n0O datetime.astimezone () O
oobooobooooooobooobooOoobooooooooooooooboo;boocobooooooooon
Uo00000 tzinfoOOOOOOOOODODODODOOOOOOODOO tzinfo.fromutc ()
OO0O000000000D00 astimezone () OO0OO0OO0O0O0OO0O0OOOO0OOOOOOOOODOOC

ooboo00 dst () DOODOOOO0OOOOOO0OOOOO0DOOOO0OOO0O0O0O0O0O00D0O0:

def dst (self):
# a fixed-offset class: doesn’t account for DST

return timedelta (0)

or

def dst (self):
# Code to set dston and dstoff to the time zone’s DST
# transition times based on the input dt.year, and expressed

# in standard local time. Then

if dston <= dt.replace(tzinfo=None) < dstoff:
return timedelta (hours=1)
else:

return timedelta (0)
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dd0dddd dst() 00O NotImplementedError OO OO OOO

tzinfo.tzname (self, dt)

datetime 000000 4100000000000 ODO0O0O0O0O0O0O0O0OO datetimeOOOOO
0000000000000 0000000000000000000000000oDooOooOoon
OO0Oooog “GMT”,’UTC”, “-5007, “-5:00”, “EDT”, “US/Eastern”, “America/New York” 0 0 0 O O
OO00O0OC0OO0C0O0O0O0O0O00OOODOUOOOUObO NoneOOOOOOOOO tzinfoOOOOOOOOO
O0,tzinfoOOOOOOOODOODODODOODOODODOODODODOOO a4e0OO0OOOOODOOA
0000000000000 00U0U0L0L0000U00D0000000ooDooooooooooon
gaad

000000 tzname () OO0 NotImplementedError OO QOO

UbO0b0Db0ODbD detetime U time 00000000 OOOOOOOOOOOOOOOOOOOOOOO
Ob000b00O0datetime 00 0000D0OO0DOOO0O0ODOO0ODOO0ODOO0tineb00bOoOoOoOoOO
OO0 NoneOOOOOOOO0O0O0O0000O0 tzinfoOOODOOODOOODOOO0ODOO0O0O0O dr0 NoneOO
000 datetime 00000O00O00DO0ODOOOOOOOOODODOO

None OO UOODOOODODOODOODOODDOOODOODLODOODOODLOODODODDOODO tzinfo
gbooooooboboboooboboobobobouoodNonegbgbooboobobobobo
OoOoCOoOOOCOOOOO0OOO0Oo UuUTCO00000000000 utcoffset(None) 000000000
gbooooood

datetime 0O O0O0O0DO0O datetime () 00000000000 O0O00O000O dt.tzinfol self 00O
oooooooobooboboOoobo0oonO tzinfoOOOOOODOOOOODOOOOtzinfoOOODOO
dt.tzinfoO self OOOOOOOOCOOOOOOOOOODO tzinfoOODOOO a4ODOODODODDOO
oooooooobooooooooooooooboooooo0ooooooooOooooooOooDbOooon

tzinfo.fromutc (self, dt)
000000 datetime.astimezone () 0O000O0O00O000O0Odatetime.astimezone () O
00000000 dt.tzinfoO self 0000 4000000000 O0O0OOOOUTCOOOOO
0000000000000 fromutc () JOOO0O self 000000000 O0O datetime OO
gbobooooooobooboboboooooooooboboboboooog

obo0ob0 tzinfoODOODOODOODODOOOO fromute () OOO00OO0OOOODOODOODODO
toooooodobobooOooooboOooboooOooOoobooOoboOobobooOooOoobOOobOOobOobooOoon
00000000 DSTOOOOOOOOOOODOOOO0O0O0O0O0OOO0DOO0OO00000000
gbooob fromutc () DODOOOOOOODOOODOOOOOOODOODOOOODODOOO
@grcooo)ooooooooooooooooooooooooboOoooooOooooOooooon
gbobooooboboboobobbobOgn astimezone () O fromute () DOO0OOODOO
cooooooooooboooooOooooOoocOoOoOOoOoOoOooOoOoOoOoOOoOoOOboOoOoDbOoOoOn
ooo

oobooO0o0o0oOocOob0obOo0o0oboo0Oo00on0n fromute () OOOODOOOODOOOODOOO:
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def fromutc(self, dt):
# raise ValueError error if 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 is None
if dtdst:
return dt + dtdst
else:

return dt

000 tzinfoOOODOOOOOOOOO:

from datetime import tzinfo, timedelta, datetime

ZERO = timedelta (0)
HOUR = timedelta (hours=1)

# A UTC class.

class UTC(tzinfo) :
mmn "UTC mmn

def utcoffset(self, dt):
return ZERO

def tzname (self, dt):
return "UTC"

def dst (self, dt):
return ZERO

utc = UTC()

# A class building tzinfo objects for fixed-offset time zones.
# Note that FixedOffset (0, "UTIC") is a different way to build a
# UTC tzinfo object.

class FixedOffset (tzinfo):

"""Fixed 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

8.1. datetime— 0000000 O0OOOO

193



Python OO OOOO0O,0000 2.7jal

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

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, -1)

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 ()
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if days_to_go:
dt += timedelta (days_to_go)
return dt

# In the US, DST starts at 2am (standard time) on the first Sunday in April.

DSTSTART = datetime(l, 4, 1, 2)

# and ends at 2am (DST time; lam standard time) on the last Sunday of Oct.
# which is the first Sunday on or after Oct 25.

DSTEND = datetime (1, 10, 25, 1)

class USTimeZone (tzinfo) :

def _ _init__ (self, hours, reprname, stdname, dstname):
self.stdoffset = timedelta (hours=hours)
self.reprname = reprname
self.stdname = stdname
self.dstname = dstname

def _ _repr__ (self):

return self.reprname

def tzname (self, dt):
if self.dst(dt):
return self.dstname
else:

return self.stdname

def utcoffset (self, dt):
return self.stdoffset + self.dst (dt)

def dst (self, dt):

if dt is None or dt.tzinfo is None:
# An exception may be sensible here, in one or both cases.
# It depends on how you want to treat them. The default
# fromutc () implementation (called by the default astimezone ()
# implementation) passes a datetime with dt.tzinfo is self.
return ZERO

assert dt.tzinfo is self

# Find first Sunday in April & the last in October.
start = first_sunday_on_or_after (DSTSTART.replace (year=dt.year))
end = first_sunday_on_or_after (DSTEND.replace (year=dt.year))

# Can’t compare naive to aware objects, so strip the timezone from
# dt first.
if start <= dt.replace(tzinfo=None) < end:
return HOUR
else:
return ZERO

Eastern = USTimeZone (-5, "Eastern", "EST", "EDT")
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Central = USTimeZone (-6, "Central", "CsST", "CDT")
Mountain = USTimeZone (-7, "Mountain", "MST", "MDT")
Pacific = USTimeZone (-8, "Pacific"™, "PST", "PDT")

0000 (standard time) 0 0 00 0O (daylighttime) 0000000000 tzinfoOOOOOOOOOOO
00000000000 20000000000000000000000000000000 (US Eastern,
UTC-5000) 000000 EDTO 300000000 1:59(EST)000000011000000000 1:59
(EDT)0D0D0O0D0O0:

UTC 3:MM 4:MM 5:MM 6:MM 7:MM 8:MM
EST 22:MM 23:MM O0O:MM 1:MM 2:MM 3:MM
EDT 23:MM 0:MM 1:MM 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

DSTOODODO (start’000)000000000O 1:5900 3000000000000 2MMO00O
000000000000 00000D000000 astimezone(Eastern) O DSTOODOOOOOO
hour == 200000000000000000Oastimezone() UOOOO0O0OO0O0OO0O0OOCODOON
tzinfo.dst () 00000 “00000O0”(@O0000COO2MM)000000C0O0O0000O0O0OO
oooooooo

DSTOOOOOO ("end”000)00000000000O0CDO:100000D00O00C0CCOOOO0OO
ooooodoooooo:0ogooooooo 1000000 0gooooooooD UTCcoo ssMM O
ooooooooooooooooooo 1:59@oOo0)00 100(OoO)oooobobooOoooooooo
0000000 1:MMOOQOOOODOODOOO astimezone () D000 UTCOOOOOOOOOOOO
ooo0000000000oooopoooooOOO0O0O000O0OooOooooOooOOSsMMOOO 6MMOOO
ooourcoooooooooooooo0ooooon0 :MMOOOOOOODBOOO astimezone () O
O000000000oooooooD tzinfo.dst () O “O0000000O00O000C00O0O0O0OOO0OO
ooooooooooooooooooooooOoocoOoOoOooooooOooOoOoooO DSTOOOOOOO
oooboooobooooboooooboooobooooo

cobOoooobooobooobOoOooooboobooOobOOoOobOO0o0n0O0onn tzinfoOOOOODOOOOO
Oooooooooooooo;uTCooo00o0o0gooooon tzinfoOOOOOO (EST(-500
ocooooooo)oooooooooo EDT(40000000000)00000000)00000O00O0O
ooooooooboooon

8.1.7 strftime () U strptime() OO OO0

date, datetime, 000 time DO OO0OO0ODODODOODOOODODODODOODOODODODO
Uoo0o00o0ob0ob0oO0gn strftime(format) 000000000 DOOO0OO0OOOOOODOOOOO
d.strftime(fmt) 0 timeOUOO0O0O0DO time.strftime (fmt, d.timetuple()) 0000000
Ub00o0o0oooobobObObO timetuple () DO00O0OODOODOODODOOOOOOODOODOO
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00 datetime.strptime() OO0 O ODDODOOOCODOOODODODOOODODODOOODODOOOO
O datetime OO OO O0O0ODODODOUOUOdatetime.strptime (date_string, format) O
datetime (x (time.strptime (date_string, format) [0:6])) 000000

timeOOO0OO0OCOOO0ODOCOODOOOODOOOOOOOOOOODOOOODOOOODOOODOOOOOOOO
gbooooogoobg 1so0bboooooobLUOD 1b0oboboooobooon

dateggboogooboobbOOoobOoOo0obOO0O0ODbOoO0ODbOOo0obobOoOo0obObOo0boOoooboOoOooDDba
0000000000000 0000000 o0000000D0000000026000: time0000
datetime 000000006000 000000OCOUO0OOOODOOUODOO sf00000OODOOO
naive 00 0000000000000 %sz000 sz0O0O0OD0OOO0ODO0OOOOOOO

aware 100000000 O0OCOODOCOOO:

%z utcoffset () O +HHMM OUODOO -HHMM OOOOOODO 5S0000000000O0OOOCHHO
urcoocoooogooooo200oo0gooMMO UTCOOOOOODOOO 200000000
O000utcoffset () O timedelta (hours=-3, minutes=-30) OO0O0O0O0O0O $zOOO
O’/-0330r00D0O0O0D0DOO

$Z tzname () U NoneOOOUODUOD sz0000O0O0OO0O00O0DODOODODOO0ODOD sz0OOO0O0OO
obobooooboobooboboboboooooooobogoo

PythonO0OOOO0OO00OO0OO0O0 COOOOO0ODO strftime() O0000O00O0O0OO0O0OO0OO0O0O0ODBOOO
cooooooobooooooooooOobooOobOoOoOoOooOoOoooOoboOoOooOboOoOoboboOooobooOoOoooOooDooa
oooo

ooooooo coodesvono)yooooooooooooooooobo cooooooooooooo
goooo19%9 000 copooopooooooooooooooooooogoogooo

strftime () U0 O0O0O0O0O0OO0OOO0O0OO0O0DOOOOOOOOOOOOOOOOOOOOOOOODOOO
gooolo0ooooooooooooooon
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a gd 0
oo O
%a o0oo0o0o0oO0ooooooooooo
$A o0oooOooooooooo
%$b o0ooooooooooooooog
%$B gdoooooopooooo
Ele oo0ooo0o0oooOoobboOooboooag
%d 0oobooo1ooooooooo [onL31joooood
il 000000 1000000004 [000000,999999 000000 @0OO0OoO0COOODOO @)
)
$H O@40000)0 1000000000 [0023]O0000O0O0O
$I O(20000)0 10o0ooooooo [oL,1210o0o0oo0n
%73 O00o0oCoOoo 100ooooooo [oo3e6)00doog
%$m OO0 10000oooooo [o,12100o0o0og
$M gOd1ooooooooouosoocoooon
e 0oo0oo AMODOO PMODODOOO 2)
%S 00 1000000000 [00,611000000 3)
$U 000000 (@DO0O00000D0000)D0 1000000000 [00,5310000000 4)
o0ooo0o0oooooooo oooooooooog
Sw OO0 1000oooooo [o@moo)yeloooooo
SW 000000 (@UbOoooooooOoO)D 1000 OUUOOg os3loooooog “)
Jo0boooooooooooodobobooooon
%X goddddooooooooooooboo
%X gddddoooooooooooooo
Sy 000000 (@20)0 1000000000 [00,99000000
Y ooo0oooo 1000oooooooooooo
%z UTCOO0O0O00d +HHMMOOOO-HHMMOOOOOOOOO (DO0OOOOO naive )
oooooooo)
%7 0000000000000 00@OD0O000 naive0O0OOOOOO)
%% gorsrogooooo
Notes:
1. strptime () 0O0O0O0O0OCCOOOO0O0O0O s£f0000 1000 600000000C0O0OOO0OO
o0D00D0D0OD00Osf0 COO0DODODOOOOODOOOOOgn
2. strptime () 0000000000 OOODO sp0000D00000ODOOOODOOOOODOOO 51
oo oooooooon
3. 000000 6el000D000O;0000000UO0(@EOOOUUOL)2000000O0O0ODDODOO
gogo
4. strptime () OODOOODOOOOCODOOOD sUud swOOOOOOOODOOOODOODOOO

gobooboogn
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5.0000 utcoffset () O timedelta (hours=-3, minutes=-30) 00000000 %$z0O0O
o000 r-0330r00o0ooooooa

8.2 calendar— O 000000 OOODODOOOO

00000000 UnixO cdlOOO0OO0OO0OOO0OOOOOOODOOODOOOODOOODOOODODOUODDOO
goooooooooboobbobooooooooobobobbobbboooooooobbbbbboooooo
0000000000 000000000D0Osetfirstweekday () 0000000 O0OOO (6)00OO
goooooobobooooboooobboboboooooboooobbooboboobobboooDbOo
datetime 0 time DO 0OO0O0O0D0OO0DOOOOOOO

000000000000000000000000 datetime0 000000000000 O0O0OOOOO
000000000000 0000 Dershowitz 0 Reingold O O 00 Calendrical Calculationsd0 O O proleptic
Gregorian 0 0 000000000000 DODODO0O0O00OOOODOOOOOOOO!

go:
00000000 calendar module Python source code

class calendar.Calendar ( [ﬁrstweekday] )
Calendar JO0O0O0O0O0ODOOOOfirstweekday OO O0OO00ODOO0OOOOOOOODODOOOOOO
000 @oooo)o egboooooA

Calendar 0000000 O0O0DOOO0COOOODOOOOOCODOOOOOOCOODOOOOOOO
oboooooooooboobooooOooooooooobooboobOooooooooooboooan
OoOOO0OO0Oo25000.calendar000000OO0OCOOOOCOODOOOOODOO

calendar.iterweekdays (weekday)
000bOO0DbOobOO0oO0OO0obOO0oOO0ooOOoO0OO0oo0O0oO00O00O0O0O00O0OO0OO0OO0OOobOObOODbDODO
firstweekday () 0000000 0OO0OOOOO

calendar.itermonthdates (year, month)
vear 0 month 0 00000000000 D0OODDOODOOOOOODODOOOOO
(datetime.date 0000000 O0)0O00O0O0DOODOOODODOOOOOOODODOOODOO
goboobogn

calendar.itermonthdays2 (year, month)
year 0 month 00000 itermonthdates () 0000000000000 ODOOODODOOOO
ooooOoOooooOoOobDoOoOobooboOooDo

calendar.itermonthdays (year, month)
year 0 month 00O OO0 itermonthdates () 00O0O0O0O0OOO0O0ODOOOOOODOOOOOO
ooooooooood

*l 00 : proleptic Gregorian 0 0000000000 (15820)0000000000000000000000O0O0ODO ISO 8601
gooooooooooo
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calendar .monthdatescalendar (year, month)
vear 0 month 000000000000 0OD0DODOOODO datetime.date0O000O00O0O0OO
oooooo

calendar .monthdays2calendar (year, month)
year 0 momth 00 0000000000000 00O00ODO0O0OO0ODO0O0O0OOOOODOO0ODOOOO
gooooooo

calendar .monthdayscalendar (year, month)

year0 month OO OO0O0OO0OO0O0O0O0O000000000000000000000O0O0O0O

calendar.yeardatescalendar (year[, width] )
0000000000000 000000000000000000000D0O000ooooOooooon
O00widthOO(OOODODO 300)00000004000 6000000000 1000700
000000000 datetime.date 000000000

calendar.yeardays2calendar (year[, width] )
0000000000000000000000 (yeardatescalendar () DOOO0OO0)JOOOO
oo obobobbbbbbobbbboodddoooooo o

calendar.yeardayscalendar (year[, width] )
000000000000 00000DO0000 (yeardatescalendar () OO0OOO0)ODOOO
gooooooooobooooooooooooooooooo

class calendar.TextCalendar ( [ﬁrstweekday] )
Oo0oU0oU0oOU0OoU0Oo00O0OO0o0O0oO0OO0OO0OOoO0OOoOooOOooOOooOOooOoUoOUoOO 25000,
TextCalendar DO UO0ODOOOODOODOODOOOODOO

formatmonth (theyear, themonth[, w[, l ] ])
gobobooboobooboboobooboowbboboobooboobooboo
0000000U000o0oU0oo0/00o0o0o00U0o0o00oU0o0Do0oDoUoOooDUoDoOOoOn
setfirstweekday () DO0O0DO0O00OO00DOOODOOOODOOOODOOODOO

prmonth (theyear, themonth[, w[, l ] ])
formatmonth () OO0OO0O00O0OOO0OO0OOOOOOOOOOO

formatyear(theyear[,w[, l[,c[,m]]]])
mO000O0O00O0O0OOOOQOODOOOOOOOOOODOOOO0OOO0OoOOO w,L,cO0OOO
oo0ooo0o0oOoooOooo0o0oO0oooOO00oOooOOO00oOOoL0DO0DOoODOoUOoOoOOOOoDOn
setfirstweekday () 0000000000000 O0O0O0O0OOOO0O0OOOOCOOOOOO
goboobbooobuoobooobooboboon

pryear(theyear[,w[, l[c[m]]]])
formatyear () 000000000000 0OOOOOOOO0O

class calendar.HTMLCalendar ( [ﬁrstweekday] )
000000 HIMLOOOODOOODOO0ODO0OO000000000 25000. HTMLCalendar
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oooooooooooboooboooooo

formatmonth (theyear, themonth [, withyear ] )
00000000 O0UOO0 HTMLOOOOOOOOO0OO0O000 withyeer OO0 O0OO0O000000O0
000000O0O0o0OO0oOO0bOO0bOOooooooooooona

formatyear (theyear[, width] )
0o0o0D0o0doooOo HTMLOODODOOODDODOOOOwidthOO (OOOOODOO300)0
goo00oooooooooooooooo

formatyearpage (theyear[, width[, css[, encoding] ] ] )
0000000000000 000 HTMLOOOOOOUOOOOOwidth OO (OODOOOOO 3
00)OOO0O0DO0O0O000O000000000essO0000000O0DOO0OODOOOOOOOO
O0000000000000000000000000 NoneOODODOOODOOD OO encoding
000000000000 U0ooooooo0o(@Oo0oo0U0UoooooooUOoooooO
oooooo)o

class calendar.LocaleTextCalendar ( [ﬁrstweekday[, locale] ] )
U0 TextCalendar 0O OOUOOOOOODOOOOOOOODDDODOOOOOOODLDODOOOOO
O0o000o0o0o0oo0o0oDOoU0oU0oO0o0Do0o0oUOo0oO0ooOoUoO0oooUoOOoDoUoO
00000o000O0O000OOo0o00oooO00ooo0oUDOooOooooOoooDoo 25000.

class calendar.LocaleHTMLCalendar ( [ﬁrstweekday[, locale] ] )
U0 HTMLCalendar 0D OOO0OOO0OO0ODODDOOOOOOOODDDOOOOOOOODDOOOOOO
O0o000oo0o0oo0o0oOo0o0o0o0o0o0oooO0oO0oooU0oO0oo0oOOoDoUoDO
O0o00ooo00oo0o00oooO0o0ooOo00oooooooooOoD 25000,

O00: 0002000000 formatweekday () O formatmonthname () D00O0OO0OOO0DOO0O
Olocale 000000 locale DOOO0O0O0O0O0O0O locale0 000000000 OODOOOOOOOOOO
Jd00ooooOoooaoa

gobgooboooboboobooboooobooboobobooboobboobboobboobo

calendar.setfirstweekday (weekday)
dopooooo(oooo,ed0D00O0)ODODODODODOODODO MONDAY, TUESDAY, WEDNESDAY,
THURSDAY, FRIDAY, SATURDAY U suNnDAY OO UOUOOOOOOOOOODOOODOOOOOOOO
goooooooog:

import calendar

calendar.setfirstweekday (calendar.SUNDAY)

oo0ooo20000.

calendar.firstweekday ()
gooooOooOoOo0oOo0ob0ooooUoLoogoogogo 20000,
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calendar.isleap (year)
yvear 0000 TrueOOOOOODODOO FalseOOODOOO

calendar.leapdays (yl, y2)
00 (/..y20000000000000000000000 y/lOy20000000000000
20000:Python 1.5200000000000000000000O0O0OOOO0O0O

calendar.weekday (year, month, day)
year (1970-...), month (1-12),day (1-31) 0000000000 (00000)000000

calendar .weekheader (n)

coobooooooooboooobooodos00O0OO0O0OO0OO0O0O0O00O000000

calendar .monthrange (year, month)
year 0 momth 00 0000000000000 OOOOOOO

calendar .monthcalendar (year, month)
goooOoOoOoOoOoOoOoUOoOOO0OCOO0OOU0C00O0OO00OOOOoOoOoOoD OO OOoOOoOOoOOg
setfirstweekday () UOOOOOODOOOOOOODOOOOOOOO

calendar .prmonth (theyear, themonth[, w[, l]])
month () O0D00OOO0O0OO0O0OOOO0OO0OOOOO0OOOO0OO

calendar .month (theyear, themonth[, w[, l] ])
TextCalendar O formatmonth () 00O 0OO0OO0OOOO0OODO0OO0OOOOOOOOOOOOOO
oo0ooooooooo20000.

calendar.precal (year[, w[, l[c]]])
calendar () DO0DOD0OODODODOOOOOOODOOOOOO

calendar.calendar (year[, w[, l[c]]])
TextCalendar O formatyear () 00000000 DO30000000000000DOO0OOO
JdddooooOoooooooobo 20000.

calendar.timegm (tuple)
ddddddddddddUuuu timebDDOD gmtime () DODODOOOOODODOODOODOO
O00ooo19700000000POSIXOOO0OOO0O0OOO0O UnixOOOODOOOODOOOOOO
O00000O000 time.gmtime () O timegm() 0000000000 OOOOOO 20000.

calendar 0000000000000 O0OO0O0COOOOOOOOO:

calendar.day_name
ocooooOooooooooopooooo

calendar.day_abbr
oooooOooooOooboOoooboooboooo

calendar .month name
Jddddd0d00d0000o0o0oOo0o0OooOo0OooooooOooooDoooo1IobooObbO 1000
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00000000 13000000 month_name[0] 00000000000

calendar .month_ abbr
0000oooooooooooooo0o0o0o000000000000000000000010000
0100000000000 13000000 month_name[0] OO0O0O0O0O0O0OOO0O

O0:
Module datetime time 0000000000000 D0OODODOOOOOOOODOODODODOOOOO

Module time OO0OO0O0OO0OOOOOOOOOO

8.3 collections— 0000000 DOOOOOO

0000024000.000000000000 PythonOOOODODOOO dict,list,set, 000 tuple
cooobooooobooooobooooooooooboboooon

00000000000 000o0000o0b00o0oo0oooOoon gooog 2600
namedtuple ()
oooo 0.
deque O0O00OO0OO append D pop0 0000000 OOOODODODOO oo0oog 2400
u
0.
00000000000 000b000oo0o0ooo0oooon ogooog 2700
Counter
0.
. 0oddooboooobooooboooooooon oooog 2700
OrderedDict
0.
) 00000000000 000o0000o0b00o0oo0oooOoon gooog 2500
defaultdict
ooo 0.

0000000000000 collections0 00 O0O0O0ODOONO ABC (abstract base classes=0000000)
000000000ABCOOUOOOODOODOOODOOOODODOOOOOOOOODOOOOOOOODOOOO
gjdoooooooooobobboobobooooon

O0:

Latest version of the collections module Python source code

8.3.1 Counter OO0 QOO ODO

coooooooboooobooooooooobooooboooooooooon:

>>> # 000000000000

>>> cnt = Counter()

>>> for word in [’'red’, ’'blue’, ’'red’, ’"green’, ’'blue’, ’'blue’]:
cnt [word] += 1

>>> cnt

Counter ({'blue’: 3, ’'red’: 2, ’'green’: 1})
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>>> # Hamlet OOOOO 10 ODOOOO

>>> import re

>>> words = re.findall(’\w+’, open(’hamlet.txt’).read().lower())

>>> Counter (words) .most_common (10)

[("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 00000000000 OOOOOOOOO dictOODODUODODO0O00o0oooooooono
0000000000000 000000000000000000000DO0O00o0ooooOooooon
000o0oooooo0DooDo00o0o0DOooooooDd0OdD0Ccounter000000O0OOoOnOad
O00o0ooO0ooooooooo

OO00D0 iterable 0000000000000 mapping(OOOODO)ODOOOOOOOO:

>>> ¢ = Counter () # UOOOOoOooo

>>> ¢ = Counter ('gallahad’) # 000000O0ODOOODODOOO
>>> ¢ = Counter ({’red’: 4, ’'blue’: 2}) # 000000OO0ODOOODODOO
>>> c = Counter (cats=4, dogs=8) # 00000000000O0O00O00OO

tobboobooooooobOboOoOoooooOo0oOobOOoOoOooOooOOoOobb0Ob00dl KeyError O
gooooooo oooooooopoooboo:

>>> c = Counter([’eggs’, "ham’])
>>> c[’bacon’] # 000000 OO00OOOO0O o
0

00000000000 D0O00D0O0000D0O000DDO000D0O000000000del OO
ooooo:

>>> c[’sausage’] = 0 # O0OOOO o O0OOoOoOooOooOoO
]

>>> del c[’sausage’ # del DOOOOOOOOOO

00000 27000.00000000000000O0000DOCO0O0O0ODOOO0ODOOO03D00000
gboboooooogo:

elements ()
Jd00o0o0ooooooboboooOooObOoO0b0000000000o0ooooooooooobobooon
00000000000 O0O0O0obDbbO 100000elements () 0000000000

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)
>>> list (c.elements())

[,a’, ’a,, ,a,I IaI’ IbI’ Ibl]

most__common ( [n] )
Jododn00O0OOODODODODO0OO0O0O0O0O0OO0O0OOODUDDDOODODDODOOO0O0O0OOUOO RDOO
OO0DO0O0O00O0 most_common () OO00OODODO O0OOCO ODOOOOODOODOOOOOO
goooooooooono:
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>>> Counter (’abracadabra’) .most__common (3)
[(ra", 5), ("', 2), ('b", 2)]

subtract ( [iterable-or-mapping] )
0000 iterable 000000 mapping 0000000000 dict.update() D0O0OO0OO
00o00odooooooooooooooooooooooo ooooooooon

>>> ¢ = Counter (a=4, b=2, c=0, d=-2)

>>> d = Counter (a=1l, b=2, c=3, d=4)

>>> c.subtract (d)

Counter({’a’: 3, 'b’: 0, 'c’: =3, 'd": -6})

OoooooooooocoooOo2000000000000000C000000O0O0O0O0COBCO0OO
Counter 000O000O0O0O0DOOODODO

fromkeys (iterable)
J00dodoodd counter 00000000000 0OOOOOOO

update ( [iterable-or-mapping] )
000 iterable 0000000000000 mapping (0000 0)O0OO0OODODOOO
dict.update() 000000000000 DO0O0OO0OO0OOOOOOOOOOOO0OO it
erable 10 (key, value) DO00O0O0OO00O0OODOOO0OODOODOODOODOOOOOOOOO

Counter 0000O0O0O0OO0O0O0OO0O0OOOO:

(elem, cnt) ODOOOOOOOO
ooodno n Q00O
0 D0O0O0O000Oooo

Counter (dict (list_of_pairs))

c.most_common () [:-n:—1]

sum(c.values()) # 000D0O0O0DOODOOO
c.clear () # 000D0O0O0OODOOODOOO
list (c) # 000O00ODOOOO
set (c) # O00O0O0O0O
dict (c) # 0O00O0O0O0OOO
c.items () # (elem, cnt) OOOOOOOO
#
#
#

c += Counter ()

Counter 0 OO0O0OODODODOOOOCOO (1O0O0ODODOODOOOOOCOO)OODOOOOOOOOO
cooooooooooobooooooOoooOoOboOoO0oOoOoOoOoOoObcOoOoOOoO0OobOboOooboOoOoOoOoDOonoO
oooooooobooboooooooooooobbooooooooobooboooobooooboobooooooooDbog
goooooooooooooooooobooooooooooooboobobOobooOoooOoooooooo

>>> ¢ = Counter (a=3, b=1)

>>> d = Counter (a=1, b=2)

>>> ¢ + d # 2 00000000 OOOO0O @ cfx] + d[x]
Counter ({’a’": 4, '"b’: 3})

>>> ¢ - d # 00 (DODOOODOOOOOO)

Counter ({’a’": 2})

>>> ¢ & d # 0O0O0O: min(cl[x], d[x])
Counter({’a’: 1, "b’': 1})

>>> ¢ | d # OO0OO : max(cl[x], d[x])
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Counter ({’a’: 3, "b’': 2})

0obd: doboooboooooboooobooooooooooooobooooooooobooooonogd
cooboooobooooooooooOooooboOobooOooOooooOooOooobOoOooobooOooobooOoOoOoooDooa
ooooooooooooooooobooOooobobo0oooooooooOoooboboOooon

e Counter 00 0O0O0D0O0OO0DOOO0DOOOO0ODOOOODOOOODLDOOODLOOODLDOOODLDOOO
goboobooobooboobobooboobboooboo boobo

e most_common () DOO0O0OOO0O0O0OO0O0DOO0O0OOOD0ODOO0ODOOOODOOODO

s clkey] += 1000000000O00DOOOOODODOOODOODOOOODOODODOOOO
goboobooboboobooboboobobooboobobobbooboboobooboobo
OO0 0000000000 ODO update() O subtract () O0O0OOOOCOOOCOO

- J0000000000000000000000000000000000O00O0O0O0DOo0ODODOO
ooooooobobooobooooooooooooooooooooooooooooOooobooOooon
ocoooooooocoobooon

*elements () 0000000000000 O0O0OODOO0O0OO0O0DOOOOODOOOOOOO

go:
e Python2.500 000 Counter class 0 Python2.4 00000 0O 0O Bag recipeld
e Smalltalk 0 Bag class
» Wikipedia 0 Multisets 0 0 00O
e C++multisets 00 000000000000

- 0000000000000 O00DOODDOOKnuth, Donald. The Art of Computer Programming
Volume II, Section 4.6.3, Exercise 19 0000000000

e 0000000 O0ODODODOODOODODODOODODODODODODOODODODOODOOODOO
itertools.combinations_with_replacement () DOOOOOOOOO

map(Counter, combinations_with_replacement(‘ABC’, 2)) —> AA AB AC BB BC CC

8.3.2 deque 0O DOODO

class collections.deque([iterable[, maxlen]])
iterable 00 000000000000O0 dequeD0000O0OO (append() O00O0O0O0)O0O0OOO
D00000000Qiterable 0000000000000 deque0000000000O0OOOO

Deque 00 00O0OO0OCOCDOOO0OOOOODODOOOODOD (DOODOODODOODDODOODODOOOOOO
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Python OO OOOO0O,0000 2.7jal

O double-ended queue O OO0 000 )0 Deque D0 OO0 OOODO append 0 popO0 0 OO OOOOO
ooo0ooo0o0ooo0o0oooo0oooo0bD o(lyOODODODOODOODOOOODODOO

listgobgooobgooboboobgooboooboboobobooobooboobooboobobo
oobOoOobooooOoobOboOob0oOo0o0o0O0o0b00dn pop(0) O insert (0, v) OOOOOO
OO0O0O00o0o0o0ooD o(n) DO0DO0OO0OOO0OO0ODOO0OODOOOO0 24000, maxlen DO DO0OOO
OO0O0O0 NoneOOOOOOdeque000000000000000000O000O0000 dequeOd O
gooooOoOoOoOoOoOoOoOoOoOOOOOOOOO dequeC0DOOOOODODOOODODOOOOOOO
0000000000000 00000000000000000000000000 deque O Unix
0000 tail000O000O0OCO0O0O0O0OCOO0O0O0DOCO0O0O0DO0O wackingOOOOODOOOO
000000000000 (poolofdata) DODODDO0O0OOOO0O0OO0O0DO0 26000: maxlenOO0ODO
OOOOOOO0OO0OO0Deque 000000000000 O00O0O0O0O0O0O0O0O0O0O0O0OO:

append (x)
xOdeque OO0DODOOODOOOO

appendleft (x)
xOdeque OO0ODOOODOOOO

clear ()
deque 00000 O0OOOOOOOOOOOCOOODOO

count (x)
xO0O0OO0Odeque0O0O0D0O0OOO0OOOOOOOOOO27000.

extend (iterable)
00000000000 iterable 000000000 deque 000O00D0OOOO0OOOO

extendleft (iterable)
00000000000 iterable 000000000 deque0 00000000 OOOO0O0O:O
00000000000O0bO0bO00o0ooooooooooonoag

pop ()
deque 0O O00OOOO0OOODOOODOOOOOOOODOOUODDOOODOOOOOODOOUODO
IndexErrordO0dodongd

popleft ()
deque 00 00O0OODOOD0OOOCODOOOODOOOODOOOOOOOODOOOOODODODOOO
IndexError 000000000

remove (value)
000000 value000O0ODO0O0O00O000DOO0O00OO0DOO0O ValueErrordooooad
ooooooo2s5000.

reverse ()
deque 0O00D0O0OOO0OOOOOOOO NoneOOOOODOOOODOD 270000.
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rotate (n)
deque 0000000 nO0D0OO0O0O0OOO0ODOOODODOOOOOrOO0ODOODOOODOODO
O0000Deque0000D000O0DOOO0DOOOO d.appendleft(d.pop()) 00O0OODO

deque 00 0000000000O000O0 1000000000

maxlen
deque 0O00DOOO0OOOOOOOOOO NoreOOOODOOOO27000.

000000000 0O0Odeque 00000 DOOO0O0OOOODOOOOO: 00000ODOOpickled len(d),
reversed (d), copy.copy (d), copy.deepcopy(d), in0000O0O0OOOOOOOOO d7-1100
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoOOOoOOOOOOO()OODOOUDODDODODODO OMOOOO
oO000Oo00oOOoO00obOOo00oooooooOooOooooOoooDo

0

>>> from collections import deque

>>> d = deque(’ghi’) # 300000000000 deque ODOODOO
>>> for elem in d: # deque DOUOOO0OOOOOODOO
.. print elem.upper ()

G

H

I

>>> d.append(’ J") # 00D0O0O0O0O0OOODODO
>>> d.appendleft (' £’) # 00D000O0O0OOODOODOO
>>> d # deque JODOODO0O
deque(["f’, 'g’, 'h', "1i’, "3"1)

>>> d.pop () # 00D000C0OOO0OODOOODOO
1y

>>> d.popleft () # 00D000C0OOO0OODOOCODOO
rEr

>>> list (d) # deque DOOOOOODODODOO
["g’, "h’, ’i’]

>>> d[0] # 00D00000O0O0OODOODOO

Ty’

>>> d[-1] # 00D000O0OO0OOODOODOO

1y

>>> list (reversed(d)) # deque DO0UODOOOOOODOODOOO
[’i", 'h’, 'g’]

>>> ’'h’ in d # deque ODOOO

True

>>> d.extend(’ jk1”) # 00D00D0O00O0OODOODO
>>> d

deque([’g’, 'h’, 71", "3’, 'k’', "1’'1)

>>> d.rotate (1) # OOOOOO
>>> d

deque ([”"1’, 'g’, "h’', "i’, "3", 'k’'])
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>>> d.rotate(-1)
>>> d

deque (['g’,

>>> deque (reversed(d))
Ik!, /jI, Ij_I,

>>> d.clear ()

deque (["17,

>>> d.pop ()
Traceback
File "<pyshell#6>",
d.pop ()
IndexError:

line 1,

>>> d.extendleft (" abc’)

>>> d

deque ([’'c’,

8.3.3 deque 00O

’h’,

# 000000

# 000 deque OODOOODOOO
"g’1)

# deque ODOODOOO

# 00O deque U0OUO pop ODOOODO

(most recent call last):

in -toplevel-

pop from an empty deque

# extendleft () DOOOOOOODOO

OO0O0OC0Odeque 10000000000 O0O0O0O0OOOOOOO

00000000 deque0 Unix OO0O0O tail 00000000000 0O0O0OOO:

def tail (filename, n=10):
roo0D000000 n OOGQOQGQ.r

return deque (open (filename),

n)

0000000000 dequed00 append D000 pop 0000000000 O0O0OO0OOOOOOOO

oo:

def moving_average (iterable,

# moving_average ([40, 30,

n=3) :
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,

d.appendleft (0)
s = sum(d)

for elem in it:

s += elem - d.popleft ()

d.append (elem)
yield s / float (n)

n-1))

rotate() 0000000000 deque 000000000000000000000O000000000
del d[n] 0000 Python0OOD pop 0000000 rotate() 000

def delete_nth(d, n):
d.rotate (—n)
d.popleft ()
d.rotate (n)
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deque 00O00OO0DOO0OOOOODOOOOOOOODOODOODOOOODOOOODOOODO rotate() O
OO0 deque00000D0O0OO00O0OODODOpopleft () 0O00000DO0OO0O0OODODOOOODOCOextend()
00000000000 0oo000oo00oo000ooo00ooDo00oDoo00ooDoooooDoooood
OOD0O0ForthOOOOOOODOOODOOOOO dup, drop, swap, over, pick, rot, 000 roll OO0
ooooogoooo

8.3.4 defaultdict DO 0O0OOO

class collections.defaultdict([defaultjactory[,...]])
0000000000000 000D00000000 defaultdict0O00OOO dict0OO0OOO
o0oo0o0oo0oo0ooO0oDOdoOO0OOoU0DO0OOOoO0OOU0OO0U0ODODODOOO0 1ODOoOOgDOoDOoO
dict 00000000000 DOODOODOOO0ODOODOOOOOOOODOO

1000000 default_factoryODOOOOOO0OO0O0O00O0000O0 NoneOOOOOOODOODODO
goooobogoobOo dictgbbgobooboobooboobobooobooboooooboo
25000.defaultdict 0000000000 dict0000O0O0OOOOOOOOOOOODOO:

__missing__ (key)
00 default_factoryOODO NoneOOUOOOOOOOOOO KeyError JOOO keyOd O
cooooooooog

U0 default_factoryUUOO NoneODOOUOUOODOOOODODO default_factory OO
OO00DOCO000O0000O00OO0 keyOOOOOOODOOOODOOOODDOOODDOOODO keyO
obooo0oooooobobobooo

O0 default_factoryOOOOOO0OO0OOOO0OOO0OOOOOOOOOCODOOOOOOOOO

goo
000000 dict00O0O0 __getitem_ () DO0OO0OO0OODOODOODOOOOOOODOODOO
goboobooboboobbooobo0bbo0obo0nD __getitem () OOO0DOOOO

obooooooooobogoo
defaultdict 000000000 DO0DOO0OO0OOOOOOOODOODOODO:

default_factory
00000 __missing_ () 00000000 OCOO0OOO0OO0O0O0O0O000O0000000000O
O1000000000000C0O0OCOOOO NoneOOOOOO

defaultdict OO0O0O

list 0 default_factoryOO0O0O00O00O00=0000000000C00000000O0O0O0O0CO
ooooo:
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>>> 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]1), ("red’, [1]1), ("yellow’, [1, 31)]

oooooouoooooboobbobbbooogooooooobobobbobbooooooooo
default_factory 0OU0O0ODOD0OO 1list 0O00ODD0DO0O0OODDOOODOOIlist.append() OO0
ocoooooooooOoooOoOoooOoooOooo0OoOo00oDoOOoDOOobOoOOoOoOoOoOo (oboooodg
O00000000D0)O00D list.append() 0000000 O0ODOOO0OOOOOOOODOOOOOO
dict.setdefault () DO00OO0OO0O0OO0O0O0OO0OODOODOODODOOO:

>>> d = {}
>>> for k, v in s:

d.setdefault (k, []) .append(v)

>>> d.items ()
[("blue’, [2, 4]1), ("red’, [1]1), ("yellow’, [1, 31)]

default_factoryd int 00000 defaultdict 0 (DOO0O0O bagd multiset 100 0)0000O
gooooooooooooood:

>>> s = 'mississippi’
>>> d = defaultdict (int)
>>> for k in s:

dlk] +=1

>>> d.items ()

teir, 4, tUp’y 2), (s, 4), ('m", 1)]

oooooooboooooooo0oooo0oOoobDOoOd0n default_factorydOO int () OOOOO
goooooooooooOoOoOOOOOOOOOOOOODOOODbOODODbOODbOOO

000000 int() DO00OO0DOO0OO0O0DOO0OOO0DODOOO0OO0DODOO0DDODOO0OODOOOO0OODOOOO0OOOO
00000 itertools.repeat () DOOODOOOO

>>> def constant_factory(value):
return itertools.repeat (value) .next
>>> d = defaultdict (constant_factory (' <missing>'))
>>> d.update (name=’John’, action=’ran’)
>>> ! % (name)s % (action)s to $(object)s’ % d

"John ran to <missing>’

default_factory U set DUOD0OUOO0O0OO0O0ODOdefaultdict 00000000000 0000O0O00OO
goooo:
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>>> 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, 31))]

8.3.5 namedtuple () 0000000 DDODODOOODODOOOOOOOOO

coooboooobooooooooooooooboboO0OoobooOooooOoocOoOooOobo0oooboboOooobooOoOoOoooOoa
cooooooobooooooooooooobooobooooooooooobooooobooooooooooDooag
cooooooboooboogo

collections.namedtuple (typename, ﬁeld_names[, verbose=False][, rename=False])
typename 000000 wple 000000000000 000000000O000Owple00OOnO
O000oo0O00oo0o00oOo00oooOO00oooO00oOoOO0oODooOoOooooOOoOoObDoO
0000000000000 00000000000000 doestring(CO0D0O00OO0OODOOODO)
OOtwple0 000 name=valueO0O0O00OOOO000OO0O0DOOOO __repr_ () OOOODOOODO

field_names O ['x’', 'y’ 000000000000000Ofield names 0000000000
000000 (whitespace) D0 0/000000O () 000000OQCOO0OOOOQOOOOOOOOOOO
'x y'd’'x, y' oo

0000000 ()00000000000 PythonOOOOOOO (identifiery 01000000000
0000000000 00000000000000000 (etters), 00 (digits), 0000000 ()
0000000000000 0000000000d0dclass, for, return, global, pass, print, raise 0 0
godd keyword O OOOOO

rename D00 0000000OO0OO0OOOOODOOODOOODOOODOOODOOODOOOOOO ["abe',
"def’, ’'ghi’, 'abc’ 100000 def00000OO0000OO000 abcOOOOOOT["abe’,
r_17, ’'ghi’, ’ 37100000000

verbose 000 0000000000000 DOOO0ODODOO0ODODOO

ooooooooocooboooooOoOoOooOoocOoOoOoOoOobOoOooboOoOoOoOoOboOoOoDboOoOonoon
Oo000oooooooooooopo 26000.0000027000:rename 000000000
oooo

0
>>> Point = namedtuple(’Point’, ['x’, 'vy’], verbose=True)

class Point (tuple) :

’

"Point (x, V)

__slots___ = ()
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_fields = ('x', 'y’)

def new__ (_cls, x, y):

"Create a new instance of Point(x, y)’

return _tuple._ new__ (cls, (%, y))
@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’

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)

x = _property (_itemgetter (0), doc='"Alias for field number 0')
y = _property (_itemgetter(l), doc='Alias for field number 1')
>>> Point = namedtuple(’Point’, ’'x vy’)
>>> p = Point (11, y=22) # 00000000 DOODOOODOODOOODOOODOOOO
>>> pl[0] + p[l] # 000 tuple (11, 22) 000000O0OO0ODOOODOODOOO
33
>>> x, Yy = p # 000 tuple ODOOOOOOOCOOO
>>> x, y
(11, 22)
>>> p.x + p.y # 0000O00OO0OOOODOOO
33
>>> p # name=value 0000O0O0O0OO0O0O __ repr.

Point (x=11, y=22)

00000000 csv@ sglite30000000000000000O00O0ODODOOOOODOOOOOO
o0o:
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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 sqlite3

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

goooooooOooOoOooboOoooooOOoOoOoOoOoOO030000000000000000000000
oooooooobobooobooooooooooboboobooboooooooooobooooDooOoooDooo

classmethod somenamedtuple._make (iterable)
OO0 sequence O Iterable 00O OO OOOODOODOOODOOODOOODO.

>>> t = [11, 22]
>>> Point._make (t)
Point (x=11, y=22)

somenamedtuple._asdict ()
0000000000000 0doDO0d0oO00oDoOOooOd (orderedbict)0OOOdO:

>>> p._asdict ()
OrderedDict ([ ("x’', 11), ('y', 22)1)

O0O0O0Q027000:000 dictO0OO0ODO oOrderedbictO000O0O0OOOOOCOO

somenamedtuple._replace (kwargs)
gbobooooooobooobogoboboboboooooooooboobooboboobon:

>>> 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
000000000000 0000.00 (ntrospection) 0000000000 0ODOO0OOOOOOO
god0ooooooooooooooonoo

>>> p._fields # view the field names

("x", "y")

>>> Color = namedtuple(’Color’, ’"red green blue’)

>>> Pixel = namedtuple(’'Pixel’, Point._fields + Color._fields)
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>>> Pixel (11, 22, 128, 255, 0)
Pixel (x=11, y=22, red=128, green=255, blue=0)

cooboooobooooooooobOoOooobobo0ooboo0on0o0on0g getattr() OOOODOO:

>>> getattr(p, "x")
11

O0000O0000000000oOO0O =« 000 (double-star-operator, tut-unpacking-arguments 0 0 0 0 O
ooo)oooooo:

>>> d = {'x": 11, ’'y’': 22}
>>> Point (x+d)

Point (x=11, y=22)

00000000000 PythonOODOOOOOODOOOOOOODOODOOOOODOODOODOOOOOO
0000000000000 00 printformat 0 000000O0O:

>>> class Point (namedtuple ('Point’, ’"x y’')):
__slots___ = ()
@property
def hypot (self):
return (self.x *x 2 + self.y *%x 2) xx 0.5
def str__ (self):

return ’"Point: x=%6.3f y=%6.3f hypot=%6.3f" % (self.x, self.y, self.hypot)

>>> for p in Point (3, 4), Point (14, 5/7.):
print p

Point: x= 3.000 y= 4.000 hypot= 5.000

Point: x=14.000 vy= 0.714 hypot=14.018

00000000 __slots._ OOO0OO0OO0OO0OO0OO0O0OOCOOOOOOOOCODOOODOOOCOOOOOO
cooooooooooooooooooooon

cboooooooboooobooooOooobobooobbooobOooobooobobooooobooboooonoag
_fieldsOOOOOO0OOOOO0OOO:

>>> Point3D = namedtuple (’Point3D’, Point._fields + ('z’,))

_replace() DO0O0OO0D0OOOO0OOOOOOOCOODOCOCOOOOOOOOOOODOOOOOOOODOO

>>> Account = namedtuple (’Account’, ’'owner balance transaction_count’)
>>> default_account = Account (/' <owner name>’, 0.0, 0)

>>> johns_account = default_account._replace (owner=’'John’)

gobogbooobobooboooobooboobbooboobbooboobboobUooDo:

>>> Status = namedtuple ('’ Status’, ’'open pending closed’) ._make (range (3))
>>> Status.open, Status.pending, Status.closed
(0, 1, 2)
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>>> class Status:

open, pending, closed = range (3)

O0:

Named tuple recipe 0 Python24 000000

8.3.6 OrderedDict DO OOOO

000000 (ordereddictionary) 000 0000000000000 0000000O00OO00OOOOOOOO
gooooobooobooobooooboobooobooobooboboobooboobDbooobooboooDo
ood

class collections.OrderedDict([items])
000 dict 0000000000000 0DO0000O0O0O0OD00O0ODO0O00O0OQOO OrderedDict
000ooO0000ooo00U0ooOoOo0U0oo0o0ooo0o0UoooOoUoUooooOoooo
000000o00o0o00oo0o0DoO00oDoOO00Do00oooOooogoooooooooo 270
oo.

OrderedDict .popitem (last=True)
0000000 popitem() 000000 (key,value) 000D 00000O00000O lastDOO0O
oo oooon

oooobo0oO0oboobDboDbODbODbDbbO0O000UUO reversed() DODDDODODDDDODDOOOOO
ooo

OrderedDict OO0O0O0OO0O0O00O0O00O0O0OO0O1ist (odl.items())==1list(od2.items()) OO0
O00000O0OOrdereddict 0000000 DODOOOODODO (Mapping)JODOOOODOOOOODOCOO
OO0D0O000O00D0O00DO0O00ODOO000O00D00 orderedbict000OO0ODOODOODOODODOO
Oo0oOooOoooooooobooooo

OrderedDict OOOOODO0O update() DOO0OO0O0O0O0O0O0OO0OCOOO0OOOOOOOOOOOO
OoOo0ooooooooooOPythonOODOOOOOODOOCOOOOOOOOOODOOOOOODOODOOO
ooooooooboooobooooooo

go:

Equivalent OrderedDict recipe that runs on Python 2.4 or later.

OrderedDict JO O OO0

gooooboobobooboobbooboobbooboobbooboobbobDboobbooDO:

>>> # regular unsorted dictionary

>>> d = {’banana’: 3, ’'apple’:4, ’'pear’: 1, ’'orange’: 2}
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>>> # dictionary sorted by key
>>> OrderedDict (sorted(d.items (), key=lambda t: t[0]))
OrderedDict ([ ("apple’, 4), (’banana’, 3), ('orange’, 2), ('pear’, 1)1)

>>> # dictionary sorted by value
>>> OrderedDict (sorted(d.items (), key=lambda t: t[1]))
OrderedDict ([ ('pear’, 1), ('orange’, 2), ('banana’, 3), ("apple’, 4)])

>>> # dictionary sorted by length of the key string
>>> OrderedDict (sorted(d.items (), key=lambda t: len(t[0])))
OrderedDict ([ ('pear’, 1), ('apple’, 4), ('orange’, 2), ('banana’, 3)])

coooooobooooooooooOooOoOobOOoO0oOobOOoOoOoOoOoOoOoOoOOoOOObOOoOobOOOOoODOnOO

goboobobooobooboooboobbooboobo

coboooooooooobooobOoOoOOoOoObOOobObOoOoOoboOobOboOobObOoOobooOoboboOobooboOooog

gobooboobbooboobbooobooboooboo:

class LastUpdatedOrderedDict (OrderedDict) :

"Store items in the order the keys were last added’
def _ _setitem__ (self, key, value):
if key in self:
del self[key]

OrderedDict.__setitem__ (self, key, value)

00000000 counter000oo00ooooOoOoooOoOoobooooooOOoooooooooooon:

class OrderedCounter (Counter, OrderedDict):
"Counter that remembers the order elements are first encountered’

def __ repr (self):

return ' %s(%r)’ % (self._ class_ _._ name_ , OrderedDict (self))

def _ reduce_ (self):

return self._ class_ , (OrderedDict (self),)

8.3.7 ABCs - abstract base classes

collections 0 00000000 ABC(DODODOD)0O0O0OOOO:
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ABC oooooo oooooo mixin 0000
ooo
, __contains_
Containgr
__hash___
Hashablsqg
__iter_
Iterabld
Tteratof Iterable next __l1ter_
. __len__
Sized
__call
Callabldg
) __getitem_ __contains__.__iter_ ,_  reversed__ .
Sequence Sized
index, count
Iterable,
Container
_ _setitem_ Sequence 000 O0OOOOO0OOOappend,
MutableJectp@uerce
__delitem__, reverse, extend, pop, remove, __iadd___
insert,

Set

Sized,
Iterable,

Container

_le_ ,_ 1t eq

_or__ ___

,_ne_ ,

__ge_ ,__and__,

and isdisjoint

MutableSJe$et

add, discard

Set000000OO0O00OOO0Oclear, pop, remove,

__dor_, dand__, ixor__,__isub___
) . __getitem _ _contains__ , keys, items, values, get,
Mapping | Sized
_eq_,_ne_
Iterable,
Container
setitem Mapping D000 O0O00O0O000OO pop, popitem,
Mut ableMafgehming — — pping pop, pop
__detitem_ , clear, update, setdefault
) . __len_
MappingVigized
, , . __contains_ ,_ _iter_
KeysVieywy MappingView,
Set
. , . __contains_ , _iter_
ItemsVigwapplingView,
Set
| i i __contains__ ,_ _iter_
ValuesViadappingView

class collections.Container

class collections.Hashable

class colle

ctions.Sized

class collections.Callable

00000oood _ _contains_ (),__hash__ (),

ooo

ABCOOO

_len_ (),and _call__ () OOOOOO
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class collections.Iterable
_iter ()OOOODOOODOOOODOO ABCOOOiterableDOOOOOODOOODOOO

class collections.Iterator
__iter ()ODODO next () OOOODOO0OOOOODODOO ABCOOOiterator 000000000
goonog

class collections.Sequence
class collections.MutableSequence
OO00DOOoO000OCOoOobDOooOoooooO o ABCOOO

class collections.Set
class collections.MutableSet
0000000 00oO0oOoo0ooOooo ABCOoOO

class collections.Mapping
class collections.MutableMapping
O00000000o0ooU0o0oo Uo0oo o ABCOOO

class collections.MappingView
class collections.ItemsView
class collections.KeysView
class collections.ValuesView
000000000 00OD0O0OO viewd ABCODO

o000 ABCOOOO0OO0OO0O0O0O0O0O0O0O00O0O0O00O0O00O0O0O0O0O00O00O0O0O0O0O0O0O00O00000:

size = None
if isinstance (myvar, collections.Sized):

size = len (myvar)

OO000ABCOOOOOO APIDOUOODOOOOODDODOOO0OOD mixinOOOOOOOOODOOOOO

Set APIDDO000O0DO0O00ODOO0O030000000000000 __contains__ (),__iter_ (),
_len_ ()OODOOODODO ABCOODOO __and__ () O isdisjoint () O0OODOODOOODOOO
Oo0:

class ListBasedSet (collections.Set):
/777 O0000000DOODOOODOO0O0O hashable OOOODOO
set Joogg 777
def _ init_ (self, iterable):
self.elements = 1st = []
for value in iterable:
if value not in 1lst:
lst.append (value)
def _ iter_ (self):
return iter (self.elements)
def _ contains__ (self, wvalue):
return value in self.elements
def _ len_ (self):
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return len (self.elements)

sl = ListBasedSet ('abcdef’)
s2 = ListBasedSet ("defghi’)
overlap = sl & s2 # __and_ () O ABpc UUOOOOOOOOOOO

Set O MutableSet D mixin0OOO0O000000000O0O:

1.0000 set0000000 set0 00000000000 mixinOOODODO iterable 000000
gooobobobbbbobooooodoobobuooouoooobobDbbO ClassName (iterable)
Ubooobooboobo0b0oboobUobOon _from_iterable() UOOODOOOOODOO
cls(iterable) DOD0OOODOOOO set00000OO0O0OODOODOODOOODOOOODODOOO
OO00OD0O0O0O0O0O0O00O00D0D set0000O0O0OOMerable 0000000000000 O0O0O0OO
U0 _from iterable() DO00O0OO0OOO0OODOODOOOOOOO

2. (000000000000 0D0000O000O0)00D00D000O0O0D00D0O0__1e_ () OOO
oboboooooooboobobobooooogo

3.setmixinO00O set 00000000000 _hash() OOD0OO0O0OOOOOOOOO0OO setO

hashable 0 immutable 0 0 00 000O0O0O__ _hash () O000O0OO0DODO mixin OO OO hashable O
set 0 000O0O0OSet O HashableOOOOOOOOO _ _hash_ = Set._hashdodogdng
oooo

go:
* Latest version of the Python source code for the collections abstract base classes
e MutableSet 0000 0OOONO OrderedSet recipe

s ABCsODOOOOODOOO eabcOOOOOO PEP31I9O000OODOOOODODO

8.4 heapq— 000000000000

ooooo23000.000000000000000000C00000O0O0O0O0OO0OOOODODOO
coooooooboboooboooobooooo

oo:
Latest version of the heapq Python source code

gobobobooobobboooobbooobbboooobbooobbbooobboooobboOooobobo
O00 k000000000000 00D0C000O00Oheaplk] <= heap[2+k+1] OO heaplk] <=
heap(2+xk+2] 00000000 0OO0OO0OOODOOOOOOOOOODOOOOODODOODOODOOOOO
gobooboobobuoobooobuodbboonbd reapl(o]lgoboooD

OO0 APIOOOOOCODOOODOOODOODOOD2000000000000:(O000O0OQODOOO
goboobodobobooboobooobbooboobbooboobbobbooboobbooboo
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O000000000PythonOOODODOOOOOOOOOOODOOOOODOOOOOODODOOOMOODO
OOpop0000O0O0000O000O000O0O0O0O0 @OO00O0 “mnheap0000O000000000;0
0000000000000 000000000 “maxheap 0 0000”0 0000O0O)O

00002000000 00000D0CO00OC0O00O0O0ODOOODOOOO PythonOOOOODOOODOOO
O0O0O0O:heap[0] 00000000 ODOReap.sort () OOOOCOOODOODOOO!

000ooooooog 1obodb0odbb0odbddb0neapify () OO0OOO0DDOOOOOODOO
googo

goboobboooboobn:

heapqg.heappush (heap, item)
itemd heap 0 push 0O 000000000 OOODOO

heapqg.heappop (heap)
pop 0000 heqp 00000000 ODOODOOO0O0DO0OOOOOOOOOOOOODOOoOoOoOoOod
IndexErrorJooooonogd

heapqg.heappushpop (heap, item)
item 0 heap 0 push OO0 O Opop 0000 heaqp OO0 OO OD0OOOOOOOODOOODOOOODOO
heappush () 000000 heappop() 0000000000000 000O0O0O0O0O0OO0O0OO0
26000.

heapg.heapify (x)
OO00xO00Db0O0000O00O0OO0O00oDbO00oooOoOoooon

heapqg.heapreplace (heap, item)
heaqp D0 0OD0ODUOOO0 popO000O0OO0OO item O pushDO0OD00O0000O0O0OOODOODOOO
00000000000 IndexError 000000000 OOOOODO heappop () O0OOO
heappush () D0 0O0O0O0OOOOOOOOOOODOOOODOODOOO00O0O0OOOOOOOOOOOQd
OOpop/push0 0000000000000 OODOOOOODOO0OO itemO0000000O0

00000000000 item000000000000000000000000000000
heappushpop () 0000000000000 DO000 push/pop0000000000O0000O0
00000000000000000000

gooooooooooo 3poooooooOoooobooooooo

heapqg.merge ( *iterables)
000000000000000 (merge) 1000000000 OOO0OODOOO(@OOOOOOOO
0000000000000 00000000000) 0000000000004 iterator 000000

sorted (itertools.chain(*iterables)) DO00OO0O0O00O0O0O0O0OO0ODOOODOOOOODOO
00000oDoooooooooooooo0 (oD0ooo)ooooooooooooooood
ooooog26000.

heapg.nlargest (n, iterable[, key] )
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iterable 0000000000000 COCDOO0OOCOOOOOO pO0O0DOO0DOOOOOOODOO@
O0O0OO0COOO0)kyOOOOODODODODOO dterabled000ooooobCbOOODODDDDOO
gooboogdd: key=str.lower OO DOOO0OODOOO: sorted(iterable, key=key,
reverse=True) [:n] 00000 24000.0000025000:00000 keyOoooaQ.

heapg.nsmallest (n, iterable[, key])
iterable 0000000000 DODO0ODOOOO0O0OOOOOO0O AO00000O0O0OOOOOOO@ODOO
O000)keyOOOOOOOOODO dterable 000 000000000DO0O0O0OOODOO0ODOOOO
O:key=str.lower0O00O00O0O0O0O0OODO: sorted(iterable, key=key) [:n] OOOOO
24000.0000025000:00000 keyOODOOO.

obobobobnOO0O00ODLODODODODODODODODODODOD sorted() OODOOOOO
gobodbibd n==10000 min() D00 max () OOODOOODODOOODO

841 00O0O0O0O

0000000000000 ooo0d pushO0O00D0OOODO0DODOOO0ODOpop00O0OOOOODOOO:

>>> def heapsort (iterable) :
"Equivalent to sorted(iterable)’
h = []
for value in iterable:
heappush (h, value)

return [heappop(h) for i in range(len(h))]

>>> heapsort([1l, 3, 5, 7, 9, 2, 4, 6, 8, 01])
6, 1, 2, 3, 4, 5, 6, 7, 8, 91

ocooooooooooooooooooooOooOooOoOoboOoOoooOOoOoO0o(@oboooooDoooooo)oo
ocooooooobooooo:

>>> h = []

>>> heappush (h, 5, "write code’))

>>> heappush (h, 7, ’'release product’))
>>> heappush (h, 1, "write spec’))
>>> heappush (h, 3, ’'create tests’))
>>> heappop (h)

(1, 'write spec’)

842 10000 0OOOOOO

obooobobob booooooooOo0oobOoOoOoOooOoOoOoOoOboOoOoDbOoOooon:

e J0ob0o0o:gbbboobbooobboobbooobboobobbooobboobLbbOoo
oboobooooon
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000 Python3 0000000000000 00D0DOOO0O0ODOODOOOODODODOOOOOODOO

(priority, task) O 00O O0OOOO

 J0000O0O00OO0OCOOO0ODOOOO0OOO0OO0OO0OO0OCO00OO0O0OOOOOOO0OODOOO0

e Jooooooobobobbbbbbbooooooooobobbbbbbbbbooooooooo

ooo

0000o000oo0o0oooo00oDo000ooDoO0o00oooD00ooDO0 300000 oDooooood
goboooooooooboooboboooooboooooobobobobboooooobobOoboboboo
gobgooboobobooboobooobooboobobooboobboobooboobboobon

oo

gooboooooooooboooooood

gobgoobogboboobooboooobooboobbooboobboobbooboobbooboo

cooboooobbooobooooooooooooooooon

goooooooooooboboboooboooobDoboboboboLoooDobDobDobUoboboo
gobooooooooobobobooooboooobooobobobobooooooboboboboboo

goooooodgo:
pg = [] # 000000000
counter = itertools.count (1)

task_finder = {}
INVALID = O

def

def

def

def

add_task (priority, task, count=None):

if count is None:

count = next (counter)
entry = [priority, count, task]
task_finder[task] = entry
heappush (pg, entry)

get_top_priority():

while True:

priority, count, task = heappop (pqg)

del task_finder[task]
if count is not INVALID:

return task

delete_task (task):
entry = task_finder[task]
entry[1l] = INVALID

reprioritize (priority, task):
entry = task_finder[task]
add_task (priority, task, entry[1l])
entry[1l] = INVALID

# 000000000000
# 000000000O0O0OCO
# 00000000 O0O0OOOCOOO0O0

8.4.

heapq— 000000000000
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843 00

000000000 k00000000 0000000000 alk] <= a[2+xk+1] 00O alk] <=
alz2+xk+2]0000000000DO00O0O0OOODOOOOOOOODODOOODODOODLODOODOD
heap(0] O0000OO0OO0O0OODOOOOOO

cbooooo0oooobooocoocbooobOOoOooOobOOoOobOOoocbOOoOoOOO0bObOOoOobDOOoOODObOOoO0Oa
alkl0OO0OO0OO kOOOO:

7 8 9 10 11 12 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

00000000000 k0 2+xk+1 000 2+xk+20000000000000000000DOO0O0O0OO
02000000000000000000000000O0O000DOO0O00DOOOOOOO0ODOOO0OO
cooboooobooooooooooOooooboOoboobooOoooooOoooDOOoOoooOoboOooboOoOoOooOooDoonoa
oooooooobooooooooooooobo0oooooooooboooobDo0ooobooooooooooDoOg
cooboooobooooooooOooOoboOoOobOOoO0oOoOoOoOoOoOoOobCcOoObOOoOb0OObOOoOoboOOoOoOoDOoOO
ooooooooooooooooooooooooooooboOooooooooooooo *ooo»00d
ooo

gooooooooooooooooooooo ooooooooooOooUoooooooobooooooo”
oo0”0000000000000O0O0O0O0O0O0O0OOOODOOOOOOOO(@COOOO0O0O00O 30000
0)oooooOoOoOooOOOoOOOOODOD O ODOOODOOOOOOODOOOOOOOOOOOOODOODOO
coooooobooooboooooooooobooooboooooooooooooooOoooooooonogd
goooOoOoooOoOoooooboooooooooogg omlegn)OOOO (mOOO)OOoOOOO

oo0ooooo0ooooo0oooooooo0ooo0oooooO0oD o000 bODoO00 “0Ob0”000000
coobooooobooooboooboboooooooOoOoobooOoooboboOooobooOono

gooooOoOO0o0o0o0oO0o0o0o0o0o0o0o0oOoUoo0oo0ooooOooOoooooD’oDooooooroUog
gobgooboobboobooboobobooboobbooboobobobbooboobboobon
gooboobodobbooboobooobooboobbooboobbobbooboobbooboo
ooooO0oooOooOdoboodbooOoDbDOoO0oocOobDoUooOUOoOo0DOoOoOUObDboObDoOoogO (oo MIDI
gooOoOoOopoOoopoooooo -

coboooooobooobOoooOoooOo0oOoOo0oOoOo0oOooOobooobOboOobOboOobooOobooobooOooog
ocoooooobobooooboboooooooooboboooobooooDOoDbDOobOboOoooooDOg
coooooobooooooooooOooOoOobOOoO0OoOoOoOoOoOoOCcOoOoObocO0OobOboOooboOoOoOooODOoOO
ooooo
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coooooobooooooooooooobooooooooooooooooooOoooooooonogd
ogoooo“co un)y’(@OOCO0O0O0O0O0OODOOCOOOOOOOOC CPUODOOOOOOOOOOO)O
000000000000 (merging) DO0O0DO0O0O0O00O0O0OO0OOODOOODOODOOOOCOODOOOOOOOO
0000000 *20000000000000000000000000D0D00000000000000
coooooooboooooooooooooboobooooboobooooooooobooooobooOooobooooooDoog
cooooooboooooooooobooOoobo0ooOooOooooOoocOoOoOo0oobooOooooOooOoooOonoag
cooooooobooooooooooooooboooboooooooOoooDn

cooooooooooboboooobooOoobooOoboOoOoOooooooo(@uoOoooOoOoOoOo “cobor”0o0o0o
oo)ooooooooooooooooooooOoOoooooooOobocooO0oOoooooooooooOoo
coobooooboooooboooooooooooooooooooooooooooooooo0oooonogd
cooooooobooooobooooooooooboboOobOoOoboOoobooOoOooOoOOoOoOoOOoOooobooOoOoOoooDooa
oooooooobooooooooooooobbooooboooo

cooboooboooooooooobObooOobooOooOooOooooOoboOoOooboooobooOooobooOoOooooDooa
go‘000’0oo0oO0oOoO0O0OOO0O0OOoOoOoOOpDOOOoboOoO -

8.5 bisect — 00000000000

goboobooboboobooboobobooboobbobobooboobbooboobbooboon
gooboobodobobooboooooobooboobbooboobbobobooboobbooboo
ooboboooboboboboboooboboobo0obobo0oobUob0b00obO0bU0bDOn0O pisect O
goboboobooooooobobooobooboboobOobooobOUoobU0obooDoDUo0D @Woooooo
ocooooconhoooobbo21000.

go:
Latest version of the bisect module Python source code
oo0oooooooooooo

bisect .bisect_left (a, x, lo=0, hi=len(a))
000000000000 00x0 0000000000000 00O000DO0O0O0OOO0OOOO
00o00oooooooDooDooon0 b0 WOODODODODODODOODOODODOOODOODOODOO
x00O000 «00D0D0OO000000ODODODODODOOO0O00O0O0O0O0ODODOODODO (O)ooooooooo
OO0 list.insert() 0000000000000 OOOOO 000000000 OOOOOO
good

oooobobobD 0000 a0O0O0O0O0OO0ODOAll(val < x for val in aflo:i]) 00000

2 0000000000000000000000000000000000000000000000000000000000
gooooo0ooOoooO0OoOoOoO0oO00oOoooOoO00oooOoOoO0OoOooOOoOoO0OooOOobOO0O0OOObO0O0OO0DOoOoObOO0OOooObOOnOO
goo0ooooO0oooOoO0ooOoO00ooOoO0O0OoOoO0OoOO0OO0OOOO0(@OoOoO0O0O0)OoO0o0O0OoO0OO0oDO(@OoOobOOO0on
0ooooo“cor0o0o0ooo)yoooo0o0o0o0oo0oo0oooo0ooOoboOooO0ooOooboOooOoooOoooOoOoOOO
00000000000000000000000000000000000000000000000000000000O00O00O
pooooog:-)
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all(val >= x for val in al[i:hi]) 0000000O000O0O0O0

bisect.bisect_right (a, x, lo=0, hi=len(a))

bisect.bisect (a, x, lo=0, hi=len(a))
bisect_left () O0O0OOOOODO «00O0O0OOx0OD0O0ODOOOODOOODODOODODO(@)OOOO
dodooooooooo

bisect.insort_left (a, x, lo=0, hi=len(a))
xO0aOODODOOODODDODOOODDODODOOODO0DOOOa.insert (bisect.bisect_left(a, x,
lo, hi), x) J000OCO0 «00D0O0O0O00ODOOCOOOO0ODOOOOO0OOO0ogn)OOOOO
O0O0OmDOODOoooooooooon

bisect.insort_right (a, x, lo=0, hi=len(a))

bisect.insort (a, x, lo=0, hi=len(a))
insort_left () 0000000 UOOUOOO0OO0xODODODODODOODOODOOOOxDOODO
goo

O0:

bisect 000000000 OODODOODOOOOOOOOO0OO0OO0DODOOOOOOOOOOOOOOOg
OO0D00O0 SortedCollectionrecipe0 000 DOO0O0DOOO0OOOOOCODOOOOOOOODOODOOODOOOO
goo

851 Do oooooo

o0 bisect () UODOOO0ODOOOODOOOODOOODOODOOOODOOODDDOOODO
goooOoOoOoOoOoOoOoOoOOoOoOoOO SODO0D0O000000000D000D0OoOoOooOoOooooog
gbooooogn:

def index(a, x):
"Locate the leftmost value exactly equal to x’
i = bisect_left (a, x)
if i != len(a) and af[i] == x:
return i

raise ValueError

def find_lt(a, x):
"Find rightmost value less than x’
i = bisect_left (a, x)
if 1i:
return a[i-1]

raise ValueError

def find_le(a, x):
"Find rightmost wvalue less than or equal to x’
i = bisect_right(a, x)

if i:
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return al[i-1]

raise ValueError

def find_gt(a, x):
"Find leftmost value greater than x’
i = bisect_right(a, x)
if 1 != len(a):
return ali]

raise ValueError

def find_ge(a, x):
"Find leftmost item greater than or equal to x’
i = bisect_left (a, x)
if 1 != len(a):
return a[i]

raise ValueError

852 0000000

bisect () 000O0O0O0O0O00O0O00O0O00O0O00O0O0O0O0O00O0O0O0Dbisect()00000@OODO)OO
000000ooooo0000ooooOo0O000oooO00000oDooO0O000oooOO0O0O0YNUOon
‘A0 8000 890 ‘BPOOOOOO

>>> def grade(score, breakpoints=[60, 70, 80, 90], grades='FDCBA’):
i = bisect (breakpoints, score)

return grades|[i]

>>> [grade (score) for score in [33, 99, 77, 70, 89, 90, 1001]]
[IFI, !AI, !CI, !CI, IB!, IA!, IAI]

sorted () DO0OO00OO bisect () OO0 keyO reversed 000 0000000000000 00O0O0O0OO
0000000 @000 bisectDO0O0O0O00O0OO0000 keyOOOOODO “00”0000)

cooboooooboooobooooooooooooooooooooooooooooooobOooon

>>> data = [('red’, 5), ('blue’, 1), ('yellow’, 8), ('black’, 0)]
>>> data.sort (key=lambda r: r[1l])

>>> keys = [r[l] for r in datal # precomputed list of keys
>>> datal[bisect_left (keys, 0)]

("black’, 0)

>>> datal[bisect_left (keys, 1)]

("blue’, 1)

>>> datal[bisect_left (keys, 5)]

("red’, 5)

>>> datal[bisect_left (keys, 8)]
("yellow’, 8)
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86 array— 0000000000

ooooooooooooooo(@oooooooooo0)0000 @arayddO0)00000O00O0OO
O00000o00000O0000o0o00o0OoooOoOon (sequence) 000000000 OOODOOOO
coooooobooooooooooOboOoOobOOoOoOoOoOoOoOoOoOCcOoOOOoO0OobOboOoOoboOoOoOooODOoOoa
oo ooooboboooooboooobooooooooooooono:

gooo cono Python 0 O ooooo(@ooono)
re’ char oo (strd) 1

"o’ signed char int 0 1

"B’ unsigned char | int O 1

ru’ Py_UNICODE | Unicode 0 O (unicode 0) | 2(0O00O00O0O)
"h' signed short int O 2

"H' unsigned short | int O 2

rir signed int int O 2

I’ unsigned int long O 2

r1’ signed long int 0 4

i unsigned long | long O 4

rfr float float O 4

rd’ double float O 8

OO00: "uw 00000 PythonO Unicode OOOOOOOOOOODOOOODODODO 20000000000
oo 4000000

000000000000 0ooooD(@MoOooo0o Ccoon)ooooooDUooooooooooood
itemsize OODUOUOOOOOOOPythonOOOOODOOOO CO unsigned (long) 00O OOOOOOOO
o000’y 0’1y 0J0000000C0O0D0O0C0O00O PythonOOOODODOOODOOOODOO

coooooooooooooooooon:

class array.array (typecode[, initializer] )

OO0OQ0O0OOO0OO typecode OO0 ODOODODOOOOOOOODODODODODODOD initializer 00000000
oo b oo ooobbooon
0000000 24000:00000000D00OC0CO0000OO0ODOOOOUOOOODOODODOOOO
dooooboobobbbbbioDO fromlist () Ofromstring() DOOO fromunicode () O
oo ({@ooooooooo)0oooooOoOoO0OoOOO0U0O0ODUUoOoOoDOoOOOOOOOOOOg
000000000000 0D00 initializer DO0O00000O0O0ODOODOOODO extend() O0OOO
goooooo

array.ArrayType
array000000000O000ODOO

gobgooboobobooboobooobooboobboobooboboobbooboobboobon
goooooboobooboboboododoooooobobbodLoLDbLD bbb bbb oUUg
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ooodoooobooboooobooodonod TypeError 00000000 O0O0OOCOOOOOOO
coooooooboooooboooooocooboooooboOobOobOboOoboOoOoOoDbDOobOOobOOobOboOoooonoag
ooo

cooooooooooooooooooooog:

array.typecode
obobooooboobooboboboon

array.itemsize

0O00opo0oO010opoo00oooogooooooogo

array.append (x)
Oxdooooooooooooooooooo

array.buffer info()
gobobooboobobgobgooooboooboooooobooooboooooobobbobob o
0000 (address, length) JO0OO0OO0OOO0ODOOOOODOOODOOOOODOODOO
array.buffer_info () [1l] * array.itemsize 0O UOO0O0OODOODOO ioctl() OOO
0000000000 0oDoooooo0ooo0 (oooooooooo)rooooooooooo
gboboooooooboooboboboboobobooooboobobobobooooooboobOoDbo
oboboooooonog

Ooo0: COC+0000DOO0O00OO0COOOO0O0000000000 (buffer_info() 00000
goooooooboobOobO)0oo00obO0bO0obODOoO0U0o0ob0obOoDODOoOU0ooDbOobOoboDobOooDo
gbobooooooooobobobobooooboobooboboboboboboboobooboDbo
OO0O0OCOO0OO00O0O0O0O00O0000O000O000O0O0gy bufferobjects 100000

array.byteswap ()
000o0oooooo0oooooooooDoooo@oooooooooooooooooooog)
goooOoOOoOoOoOoOoOoOoOoOOD 10204000 800000000 UODODODOODODOOOOOOO
0000000 rRuntimeError 0000 0O0O0O0O0OODO0OOOOODODOO0OODOOOOOOOO
ooo0o0oOooooooooooooogood

array.count (x)
goboobobxoobooboboobo

array .extend (iterable)
iterable 0000000000000 D00000O00OO0OO0OOOterable000000000000O0O
ddddd0 oo bobbbbbbibb TypeError 00 00O
O00iterable 0000000000000 O00O0DO0O0O0O0OOOODODOOOOOOOOOOODOO
000000000000000000000000000 24000:00000000000000
doddodooooooo

array.fromfile (f, n)
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