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HREN

gbooobooooboobogbopython OO DOOODOOOOODOODOOODODOODOODOOODODO
gboooboobooooobooon

gboooooboboboooobobooooobooboooooboobooboobooboboooboOoDbobn
goboooooboboboobooboboooooobooboooooboobobobobDobobbobDOoDbOobo
goboobooboooboooboobooooobooboobOOooboOoobOoooOoOobobOOoboOooDn
Uob00o0ooOo0ooOo0oOooooOoobOoobooboOoobOooboobOo PpythonOOOOOOODOOODOO
gboooooboboobobooobooboboobooooobooboobooooboboooooobOobobo
O0000oooDoooooO pytheonODOOODOOOOPYython DD ODODDOODOOODOOODOOOODO
gboboobobooooobooboobooboooobooooobooboooobOobooooboOoo

ooboooboooobooobooooooooboooooboobboobooooooooboooobOooDbb0 —000
oooooobooooboboooogoo 0o

obooboobooobooooboobooboooboooboobooooooobooobo0b —00bOo0o0ooDo
oboo0ooobooboboooooooboobooooooooobooboOobobobooooboOobooon
oD python OO 0O0O0O0O0OOO0ODOO@OOOOOODOOODOODOOOO)ODODOOOODOODO
uboboobooboooooboooboooboobooboooboooboobooboobooOooDn
00000000000 000D0 “00000000 (imprementationnotes)” D0 000000000ODO

Python DO DOOD0O0OOD0OODOODOODODOODODOODOOODOODOODOOO0OO0O0DOOD0OO0O000O0
library-index 0000000000000 00OO0OOO0OOO0OODDOODOOOOOOOOOOOOO
gbooobOoobooooobobooooobooooga

1.1 00O PythonO O O

Python OO OOO0OOOOO0OD0OO0O0OOOOODOOODOOOOOOODOOOODOOOOODOOOOOOODOO
gooobbbboooooobboon

gbooobooooboobooooboooon:

CPython 00000000 O00O0O0ODOD PythonODODOOCODODDOOODOOOOOOODODODDDODOO
gooobobooobooboooobooo
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Jython JavaO O OODODO PythonOOOOOODOO JavaOOODOOOODOOODOOODOOODOOOO
db00dJaval0O0O0OOOOOOOODODOOOODOODOODODOODODOODOODOODDbDO
ooo0d0Javald000O0D0O0O00O0O0OODOODOO0OO0ODOODOOOOOOODOODOODOODOO
0000 theJythonwebsite 00000000000

Python for NET 00 O0OO0OODOO CpythonODOOOOOOOOO NETOOOOOOODOODOOO
000000000 NETOOOODOODDOOODOO0ODOOO0OO0O00DOOO0 BrianLloydDOODOO
0000000000000 000000 Python for NEThomepage 0000000000

IronPython NETO Python 0O O OO0O0O0OO0OCOO0OO0OOOOO0OO00O Python NETOOODOOOOOO ILO
OO0000000D00 PythonOOOOOOOO PythonOOOONETOOOOOOOOODOOO
Oo0000JythonOOODODDOOODOOJmHugumminO0O0D0D0O0OOO0OO00ODODO0OO0OO0O0O
O the IronPython website 1 O OO0 OOOO0ODO

PyPy Python DO 0O OD0OODO Python DO OO O0O0DOD0DOOO0OOOOOOOCOOO0OO0O PythonOODO
ob0obooboooooo0oooboboboobOoceythonODOoooooooooooOoOoOoO
OoOo00o00DOO0O0o00ooDoO0o0oD@oooOog pythonDOO0O00DDOOO0OO0OMMOODOOOO
O00000ooooDoOoOoOo0o0oooooDODOOO0o00ooooDOOODbO0OODOOn the PyPy
project’s home page D 0 0 O OO

ooooobooo0oooooooboo0ooooDbobo0o0ooooODbOObO0000o0o0o0o00n Python D
gboboooobobooooboobobooboooobooboobooooooboooooobOoboon
obooooobooooboboooooboooobOoboboooboboooooboOooooobOOonon

1.2 0000000000000

gbooobobooboobobOBNFOOODOOOODOOODOOoOOooobOooboobooboobooboo
gbooooobooooog:

name = lc_letter (lc_letter | “_")«*

lc_letter = “a”..."z"”

O00000 name O 1c_letter0000O0000O0O000O00ODO 1c_letterO000000O0ODOO
U000000000b0b00o00o0o0DOD 1c_letterd rar 00 'z O000O00ODOODOOOO
uobooboob@oobooobboobobooobooobooobooboobooooooboooDo
Uboo0o0o00d mame) DOOOOOOOOOOO)T

U000 name (D O0O0O0OD0OO0ODOOOOOOODODO)OD ::=00000000000(HODODOO
uobooboobobooboooobooobos;booobooobooboobooboo0ooo0oobOooDn
goobooboo xbooooobooooboooobooooboooosoboboboobO (+woobo
oooobooooooo( HhooooooboooboooooooOoboooboboo(@oobooooDbo
goobogoooooobooooooo)booboooo«0O00 +0000bOO00ODOODOOODOO
uobd;oooooobooobooobooboooboooooobooboboobboobbooboobooboboobo
obooobooobooobooobooboooobooboooboobooboob;b0o0oboOoobn
obooobOobooooobooooboobooooobooooobooboooooo

goboobooo)booobooboobooboobobobobobooobobo:-0oboobooobooboboOobOobOon
uobooboooooooooo AScigbooooboooboo@oobo)obooboobooboobn

4 010 00


http://www.jython.org/
http://pythonnet.sourceforge.net
http://www.ironpython.com/
http://codespeak.net/pypy/
http://codespeak.net/pypy/
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‘O00b’obooboboocobobooobooboooobooooonoon
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Python OO ODOOOODOOO OODO (parser) DD OO0O0DOOO0ODOOOODOOOODOOO (lexical
analyzer) DO 0000000000 ODOO (r0ken) DOO0DOO0OO0O0O0O0O0OO0OOOOOOOOOD
oboooOobooooboboooooboooon

Python O 7-bit0J ASCHO O OO0DOO0O0OODOOODOOOOOOOODOODOOOOO23000:00000
OO00o0ooooO0o0oooooo0ooooDbboo AScioooooooooooboooooobooooD
OO00.00000D000C000D00O0C000OPythonO 8-bit0O00O0O0ODOOOOODOOOOOD
gob;obbooobboobboobooobboooobboobbooobbooobboan
gboogoboooboobooboobooobon

gobooOoooboobooobooobooobooob  rroobooobooooobooOoboo AScnionbooog
oooo

OO00o00o0ooo0ooDooooDoOo0:g-bit0 00000000000 ISOLatin-1 (DO0DOOOD
gbooobOoboboboooooobooooogno ASclioboooono)oooboobobobooon
U00000b0O000O0b00on0 UnicodeDO0ODOOOOO0OOODOOOOOOODOODOOOOODOODODOO
Uo0o0o0ooboooboo urFksbooonooooooouTE8unogonD ASClioooonoon
O00D00000000 (ordinal) 1282550 000000000000000O00O0ODO0O0O0ODOOO0OD
OO00000000OLatin-10 UTF-80 00000000000 0000D0O0O0O0 Latin-1000000D0
oboboooobooooobooboobooboooboobooooboobobobooboOobobooboOobOobo
ooooogo

21 000

PythonO0DOOOOO0D0OO0OO OOO (logical lines) 00 O00D00OODO

2.1.1 0ODO (logical line)

OooOoOoOoDODOOO0ODO NEWLINEOOODDDOOOOOOOOOO0O0O00O (OO0 : compound statement
gboOd0O:statement) 10000000000 O0O00O0CODOO00OOODOOO0OOO0O0OOO0DOO0O0OOODOAO
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D000 OO0 (physicalline) D00 000000000 O0O00OO0O0DOOOOOO OOO (line joining)
oooooooo

2.1.2 00O (physical line)

ooooooobobooooooooboobobooboooooooooooboooooooooooooooboooboon
Uob00O000o0bOo00o0obO0o0o00Ob000Unixd0000 ASCIHLF (OO0 : linefeed) O O O Windows
U000 ASCIOOO0 CRLFOO:return0000000)0 MacintoshODO OO ASCIICR @I 0O) OO
goooobooooboboooobooooooboooooboobobooooboooooOoo

PythonOOOODOOO0OOOOOOO0COOODOOO0OOODOOOO (ASCOLFOOOOODOOO0ODOO \n0O
oo0oooOooO)OobDOoOPython APIODODOOOOODOOOOODOODOO

213 0000

boooooooooboooooobobobooooo soooooboboboboboboooo
oboooooooOooboboboboobooooooboobobobooobooooooobOobOoboon
gooooob;00boboboobobooooooDo

214 0000000 (encoding declaration)

Python D0 OO00OO00O0O0O0C0O0OO00O0DO0OOC0OO0D0OO0DO00D0O00O coding[=:1\s*([-\w.]+) O
U000o0boo0oobobooboooboOooOonOn (encodingdeclaration) 00 O000000; 000000000
gboogbooboobobooboobooboobooboobobobobbooboobooboobobon
OOOOGNUEmacsOOOOODOOO

# —+— coding: <encoding-name> —*-—

OO0O00OBramMoolenar U OO VIMOOOODOOOO

# vim:fileencoding=<encoding-name>

000000000000 00000000 UTF8O0 0000000 ("\xef\xbb\xbf/)OOOOOO
Ub0oo0ooooOo uUTF8 b 0oooonoooonoOonDO (0000 Microsoft O notepad O 0 O 0O O
gboooooobooboboo)o

OO000D0O0000D0O0O0000Python0 00000000 DOOOOOOODOOOODOODOOOOOD
oooo0Oo0boo0ooob0ob0o0oo0obOobooboobOobbO UnicodeDOOODOOOOODODOO
oo0oooopooOoooOobDO0booob0bDOobDOoboboOnbDg UnicodeDODODODOOOODOODODO
gboboobobooobooboooooboooobooboooobobooooobooboonboOoDbo

215 0000000

gooboooboooooooobooooooooboooooooboooooooboooo (hWooooooDo
booobo:0cobooooboooob0oboobo0oboooooboobo0oboobOOoboboooboOoDn

8 020 0000
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gbobooouoboboobooooboobobooooobobooooboooobooboboboobOoDbOobo
oboocoooboooooon:

if 1900 < year < 2100 and 1 <= month <= 12 \
and 1 <= day <= 31 and 0 <= hour < 24 \
and 0 <= minute < 60 and 0 <= second < 60: # Looks like a valid date
return 1

oooooo

goooooobooobooboobooooboooboobobooooobobOoooobDobooooDbUoDbo
boboooobobooooobooboooobobooooboboobooboboboooOobobo
obooooooooboooboooboobOobOoboooobo@oboobobobobOobooooboooon
goboobooooooooooooooooboooooogooo)yobouoboooobobooboobooDbo
boboobOobooboobobooooboboooooboon

216 000000 O0O

OO0 (parentheses)d O O O (square bracket) DO OO OO0 (curlybrace) IO O OOOOODOOODOOO
doodoooooboooooooobooooooooooo:

month_names = [’ Januari’, ’'Februari’, ’'Maart’, # These are the
"April’, "Mei’, "Juni’, # Dutch names
rJuli’, "Augustus’, ’September’, # for the months
"Oktober’, ’"November’, ’December’] # of the year

gbboobobooboobooboabooboobobobobbooboobooboobooboban
gbbobooooboooooooooooooDUdbDUd0UObDOONEWLINEDODODODODOOoOoo
gboooooooooboobobobobobo@wooo)yooooboooos,oobobobobooo
oboooooboooogon

21.7 0O

ooooooobooooooooboobobobobooo0000oooooboDbDbD (DO OO ONEWLINE
o0ooooooooooo)ooobooooooooooooobo0ooooooooD-00-00 (read-
eval-print) 00 0000000000000 DOOOO0O0O0O0OO0C0CO00O0OO0OOOODOOOO00O000AO0
@goooooboboooboobobooobooboO)yoboooobobooooboboboOooboo

218 00000

ubooobooboobooboo@woobooboooo)boboooobooboooobooooobo
oboboobOobobooboobooooboobooooboooooobooooobooboooooobon

gooooob@boobooboo)l1oboog spooboooogoobooboboobobobobooDbobo
oo0ooooooboo s0ooooDo0ooooboU0ooDO (UnixOOODOOOODOOOOOoDOOOoOooD
gbobooooo)yooooboooooboobooboobooobooboooboooboooobooobo
obbooooooobooooooobooboooooboooboobooboooboooobooono;oobooa
goooooooooboobobobooooboooogoo

21. 000 9
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gbooooobobobobobooboob:-0 UNIXOObOoboooooooooooobobooooo
oooooooooooooooboooobooooboooooboooboOoooooooooobooobooooo
gooooooboooogobobbooooobooooobobooobooboboboooooboo

oboooobooboobooboooboobooosobooboooobooboobooboobn
oboooooOobooooobOoboooooobobobooooobOobobooooobOOobooon
g0 @doooooboobobooboboboooobobooooDoo)g

UboobO0bo0o0O0obOo0o0oobOoboon0 INDENTOODO DEDENTOOOODOOO0OO0O0D0O0D0O
oboboooboooooobooooboobooooboobooooonon

gbobooboobooboobooboboooboobooooooDbobo0 pushOOH)ODO;0000D00ODO
Ul (pop 0000000000 OO0O0DOOOO0OCOCOOOCOOOOOOOODOODOOOOOOOOOO
booooobooboboooooboobooooobooboooooobOoboooooobOOoboon
ubbooboobooboboobooboboobobooboobbobobooboobboobooa
gbooobooboboboboobuooboob0obb0Ob00O0ObDOUINDENTODODDOODOODOO
bobooooboobooooobooooboooobooboooobooboooboooboob o
obooooooboobO;0boobooooboobOoboboboooooooooooboobOobooon
Ubgboood DEDENTUOUOOOOUOOOOooOooooobooooooooooboobobobon
gbooobooobooboobuooboobobb0obbOo DEDENTOUOODOODODODODDOD

ocoooooOoo(@obooooobobooooD)ooooooOoO pythonODOOODOOOODODODO:

def perm(l):
# Compute the list of all permutations of 1
if len(l) <= 1:
return [1]
r = []
for i in range(len(l)):
s = 1[:1i] + 1[i+1:]
p = perm(s)
for x in p:
r.append(l[i:i+1] + x)
return r

boboobooooboobooooboooon:

def perm(1l): # error: first line indented
for 1 in range(len(l)): # error: not indented
s = 1[:1] + 1[4i+1:]
p = perm(l[:1] + 1[i+1:]) # error: unexpected indent

for x in p:
r.append(l[i:i+1] + x)
return r # error: inconsistent dedent

(0000000 30000000000000000000;0000000000000000000
00 —return r000000000000000000000000000000000000O0
oooo)

219 0000O0D0OOO

ubobobobobobobobobobobbobobobooboboooobooobogboboon
gboooboobooobooboobooboobooboobbbooboobooboobooobbon

10 020 0000
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gboooooobooboboboooooooooboboboooobooboobOo @WbhobabObOO
oboo0O0oboOo0aabObOOoooooOOoOoOoOoOO)g

22 00000000

NEWLINEOINDENTO OO O DEDENTO OO ODOO0OOO0OOODOO0O: OO0 (identifier), 00000
(keyword), 10 00,000 (operator), 0000 (delimiter) 00000000000 @ODOOOOODODO
000)ooDoooooooOoooOoooooooooooooooooooooooooooooooo
odo00d0dDOo0oU0ooDO00ooU0oU0Dd0oU0OoU0D0O000OoU0DODOoOUOoOUODODODO
oooooo

23 000 (identifier) 0 OO0 OOO (keyword)

oo @ob oo (mame)) 00 O0OOO0O0O0O0OO0OODOOOOO:

identifier = (letter|”_") (letter | digit | “_")«
letter = lowercase | uppercase

lowercase = “ar.. "z

uppercase = WA,

digit = AN O A

googoboobooboobooboobobooboobobooboo

231 00000 (keyword)

U0000o0oOobooOo0oooon PythonOOO0OO00O0OOOOO (keyword) DO0OO0O00O0O0ODOOODOO
googoboobooboobgobooobooboobooboobooboooboon:

and del from not while
as elif global or with
assert else if pass yield
break except import print

class exec in raise

continue finally is return

def for lambda try

oo0o0od24000:000000000 0 Nened 0000000 0ODOOODOOODODO NoneDOOODOO
gbobooboobooobooboobobooooboobobooooboobooboobooboboooboOoboobn
Uob000ooOo0oboo0ooooobooboOod 25000 with statement 000 futwre 0000000
U00000000000bD0 es0withOOOOOODODOOODOO Python2.6000000000O
Oo0o0o0ooooodwirhd OO0D00OO0O00D0O0O0 asO0withODOOOODOOOODDOOOOD
O future 0 0 with_statement 0000000000000 O0O0ODOOOOOOOOODOOOOO

22. 00000000 11
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232 000000000 (reserved classes of identifiers)

oo @ooooooo)oooboboooboooooooobooooboooooboooDOoDbo
gbooobooooboobooooboooon:

_+» 000000 from module import 0O import OO OOOOOOOODOO0OOO0ODOOODOO
00000b00oo00oo0ooooooDoooDooOoD _000b0ob;,000000 __builtin__ 0O
ooodoooo0o0ooobOooOoOo0ooOOo0obOobO _oboooooooooboooobooooo
OOmport 0 OO0 OO0OO0OOOO

O00O: OO0 _000000000 (@nternationalization) DO OO0 00000, 000000000
O000000OOgettextOOOOOOOO0O

_+_ 0D0OO0O000O0DDO (system-defined) 000000000000 0O0DOOOOO@OOOOO
oooO0)ooooobooboboooo;ooboobobooboobooobboobboo obooboooonn
ooboodb0OpythonD DO OUOODOOOODOOOOOOODOOOOOOODOOOOOODDOODO
U_« 0ObOoooobooboooooboboobobooboobooooboooobooobooon
oooobooooboon

_ = 000000000 (class-private) I D0 D OD0DO00O00O0O0OO0O0OO0O0OO0OO0OOOOOO0OO0OO
ooooooooooooooboooooboooOoooobo “0obboooooO>0o0ooObO0O0bODbODoOn
Ub0oobOoboooboobooono 000 (identifier0 00000 (name)) DOOOO0O0O0O0OO

24 0000 (literal)

obO0OOd dtera) DOOOOOOO0O0ODOODOOOOODOOOOOOOOO

241 0000000

gbooobooooboobooooboooon:

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = “r” | “a” | “wur” | “R” | “U” | “UR” | “Ur” | “uR”
shortstring = w7 shortstringitems “’ | ‘' shortstringitemx ‘"'
longstring = Warrolongstringitems 2NN/

| Y™ longstringitemx YWY
shortstringitem = shortstringchar | escapeseq
longstringitem = longstringchar | escapeseq
shortstringchar = <any source character except “\” or newline or the quote>
longstringchar = <any source character except “\”>
escapeseq = “\” <any ASCII character>

bdgbobobobobobobobobobobobobbbobobobobol stringprefix
O0D000O0bO0o0D0O0000DO0o00O0000bO0o00O0D0o0O0O0D0ODbOO0DOg (source character

12 020 0000
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set DO D O0O0DOO0DODOOODODOODOOODODODOODOOODO ASClIOOODOOO OoOoooDOoon
(encoding declaration) 00 000000000

doooooo.:0oooooooooooooooooo (H)yoooooooo moooooooooo
0000000000000 0D000D000D000D00000 @O0 000000000 : triple-quoted
string 0000000 D0OO)OODOOOoOoOobOOo(Gh)oobOboobooboboooboboooboboooo
do0doo0odoodoooDoOOoDoDOoo0DO0o0oDodoooDooDoOoo0oDooooooooOon
00000000000 00ooD ' 000 'rFO0000O0DOO0O0ODODOO0O0O, 00000000
OrawOD00O (rawstring) 000000000000 DOOODOODOODOODOOOOOOODODOODOOO
OO0 v O'uy 00000000000 Unicode 0 OO (Unicode string) O 0 O O OO Unicode O 0O O O
Unicode DO O0OOOO0OOOOISO10646 00000000 Unicode DO OOOOOOMO OO Unicode O O
00000000000 DO00DbO00bO0000000oo000DoO0oD0DO0o0DbO0o0ooD0oOooooOooDoOon
00000O0O00OO0o0bOOo0DbOoOo, 00000 w0y 0000000000000 DOO00

goooooboobooboobobooooboooboboooooobobooboobDobobbobDOoDbOobo
gooobobooobooooooooooobooobooobooboob @uoboooboobooboOooDbo
gooo)o@oooo “bcobor>obooboboboboboboboboooooooogo -ro "o
oooooo)o

'y 000 'rRPO0000DOCO00DOO0O0O0O0O0ODOO0O0ODOOODOOOODOOODO CcOODObObOOOD
OO000o00000DO0o000oDooO0o0oo0on0 pythonOO0O0D0OOOO0O0DOOOODODOOODODODO:

oooooooooo oo oo

\newline RN

AR ooooogoo ()

\’ goooo ()

A" goooom

\a ASCIIOODOO (BEL)

\b ASCIIODODOODOO (BS)

\f ASCIIODODOODOOO0O (FF)

\n ASCIIO OO (LF)

\N{name} Unicode OO0 ODOOO0OODOO name D0 00O O (Unicode O O)

\r ASCII O O (CR)

\t ASCII O OO0 (TAB)

\UXXXX 16-bit0 16 000 xxxx OO OO O (Unicode O O) €))

\UXXKXXXXKXX 32-bit 0 16 00 0O xxxoxooxx OO0 00O (Unicode O 0O) 2)

\v ASCIIODODOO (VT)

\ooo 8000 oooOOODOO 3.5

\xhh 6000 AAOODOODO 4,5
ono:

. 0Joogbooooooooboooo0oooooooboooobbooobooboooooooDoOog
ooooboog

2. Unicode 0000000000000 O0O0OOOOOO PythonO 16-bit0000O00OO0OO0OO
obooooooooo@ooobooboooboo)obob0obooD (Basic Multilingual Plane, BMP)
O000000D0D0OD0O (surrogatepair) 00000000000 DOOOOOOO0O0OOOOOO
oobooboooobooobooboobboooo0ooobooobooooboobooOoooboooonn
ooo

24. 0000 (literal) 13
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j.obocoooooobos3gnosoooobooood
4. 00 cCcObOboOoooboo200 1e00b0oboboOoboOobOon

5. 00000000000 1e0 0008 ODOOOODODOOUOODOOOODODOOODOOO
000000000000 00ODO0O000000DOO0O000000Ob000OUnicode0OO0OOO00O
U0o00b0oo00o0obO0b0ooo0oo0b0o0o0o0oD0bOn UnicodeOOOODOOOO

ooocooooboooobooobooOobOooooooooboOobOOoOoOooooooDboOObOOoDOOoboDD
ooobooooooboooooooo@ooboooooooooboooo:-ooboo0ooboOooonn
gbooboooboooboooooboboooboooboboooboooboOo)ooboOn “Unicode O 0O)”
U0000o0b0o0oboobOobOooog UnicodeDODOOOODODOODOOOODODOOOODODO
gbobooboboooooboobooboooooo

oooo0O ' 000 'rRFO0000000O00000000boc0oobooOo0ooooOoocoooboooo*gd
gobooooboooboooooooo*xoobooboooboooD «c"\n"OO0oO0oDOO0OO0:000D000
uoboobodo'n»r 0b00ob00obooobobobooobooooboooooboooobooooboooboooDbo
gbooobobooobooboooobooooboooboobs;boobo «c"M\"00ob00oboooobo
obooooobobooobooboooboooboboooboooobooO;e"™\"oboobooobooboobooobo
UOcawOOODOOOOODOOODOODOOOODOOODOOOODOOOODH)DOODODOOOO (@O
uobooboooobooboooboobooboooboooo)rewddDOODOOODOOOOOOODOO
booooooobobooobooooboboboooobooboooobobooooooboOoDboOoobn
obooooOoobooboooobooboboooboobooooboobooooobobooooon

' 000 'R 00000 v O0'ur 00000000000 \uxXxXXXxOOO\UXXXxxxxxdogno
uboobOo0oobooboobO0o oDoboooobobooboooboobobobooboobooobO boboo
OO000000 ur"\u0062\n" 00300 Unicode O O: ‘LATIN SMALL LETTER B> (0O OO OO
B)O’REVERSE SOLIDUS’ (D0 OO0 0)0 OO0 ‘LATIN SMALL LETTERN (DO0O0O0O0 N)ODODOO
toobooboooboooboooboobooboobooobooboobooboooobo;booboboooobo
Ooo0oooooooooooooooooooooownxxxxOOoooooooooooooooo
obooooOoboooooboboooooboooogoa

242 000000 0O0O0OO (concatenation)

boboodoboooboooooobooboooboooboboo@uobooboboOo)booboboobooon
obobo0oooooobOobOobobobobOobobOoboboooogng "hello" 'world' O
"helloworld"OODOOOODOOOOOODODOOOOOODOOOODOODODODOODOOODOOD
gboboooboooobobooooboooobooboooobooboooooa:

re.compile (" [A-Za—-z_]" # letter or underscore
"[A-Za-z0-9_]«" # letter, digit or underscore

)

goboooobooboobooboboooobooobooboooooobobooboobDobobobobDOoDbOobo
ooooooooooooooooooooboooooooobDo+w 0ooobObObOOoOooooDoObD
gobooobooboobooboboobooobooobooboobooooon0 cawOOOOODOODO
oboooooboooo)oooobooboooog

14 020 0000
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243 000000

0000000 4000000: 00 (plain integer)d 0 O O (long integer)dd 0 0O O 0O 0O O (floating point
number)D OO0 O 00O (imaginary number) D 000000000 0COO0OO0DOOOOOO@ODOODOOOO
oo0ooooboooooo)d

goooooooooo0oooooOo0oooOooooodOoO,-100000OoO0U0OoDObDOoOOoD
(unary operator) ‘-0 0000 1000000000000

244 00O0O0O0OOOODOOO

gboooboobooboobgoooboobboboobo:

longinteger = integer (“1” | “L")

integer n= decimalinteger | octinteger | hexinteger | bininteger
decimalinteger = nonzerodigit digitx | “0”

octinteger = N0 (“o” | “O”) octdigit+ | “0” octdigit+

hexinteger = N0 (" x” | “X”) hexdigit+

bininteger = “0” (“b” | “B”) bindigit+

nonzerodigit = A A 1

octdigit = RO

bindigit = “o” | “ 17

hexdigit = digit | “a”...”"f" | “A"..."F”

oboobooooooooob ry»yobooboo 'y oboobobooooo o'y ooooo
obooooOobD 'y ocobooboooocoobon

ooobo0oooboooooooooobooooobDoD (bbb 2bit 00O O0DO0OOOO0ODOO
2147483647) 000 0000000000000 O0O0DOOOODOD '000000000000O0O0
oboboooOoboooobobooobooboooooboobooooboon

gooooo@uooo)booboboobo(@uoobooboboo)boobooobooboog:

7 2147483647 0177
3L 79228162514264337593543950336L 0377L 0x100000000L
79228162514264337593543950336 Oxdeadbeef

245 0000000000

obooobOoboooooboboooboobooooooo:

0000024000 PythonOODO 80000 1600000000000000000000000000O00OOO00O00
0000 32-bit(32-bit 000 00000000)00000000000000D00 42949672060 00000000000000
000000000000000 42949729 00000000000000000000000

24. 0000 (literal) 15
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floatnumber = pointfloat | exponentfloat
pointfloat = [intpart] fraction | intpart ”.”
exponentfloat = (intpart | pointfloat) exponent
intpart = digit+

fraction = o digit+

exponent = (Ne” | “E") ["+"” | “-=“] digit+

JddooOO0o00obobOooooooosooddoooOo0dobDoogoooDvoooooooaa
0000000000000 0D000 077e01000000000O00O0DO0 77e10000000D00000
0000o0ooooo0oDbODO00000UoUoooOobOo0obLObOO00bL0DbLOO0000oUUULDLODLOoObOOOoU0Og
od:

3.14 10. .001 1e100 3.14e-10 0eO

oooooooooobo0ooooooooooooooo0ooo;-10000000000DDOOO0OD
(unary operator) ‘-0 0000 1000000000000

2.4.6 00O (imaginary) D OO0

ubboobooboooobooooboobooogn:

A\ 74

imagnumber = (floatnumber | intpart) (%“jJ | “J")

booooooooobooootobOobOobObOboOoOOoOoobOOobOobOOobOobOobOobOobOoDbo
oboooobOoboboooooboobooooooboOobbooooobOobobooooobOOobooon
oo0O (3+43) 00000000000 DOO0O0O00DbOO0O0O0DbOO0OO0bO00DOO0OOO0Db0OOO0ODbO
oooo:

3.145  10.3 107 .0013  1e100§ 3.14e-103

2.5 000 (operator)

googoooooooooo:

+ — * * % / //
<< >> & | ~ ~
< > <= >= == = <>

oe

ubodb <0 !'=sgbbotoboboobooboobooboobobooooooboon '=0000b0
O;<>000000000000

2.6 0000 (delimiter)

gbobooboodabooobooobooboobaoh:

16 020 0000
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uboobooooobooobooboobooboboobooboooobooooboOooboobon
U0oo0o0oog elipsis)y DOODO0O0O0OOO0OO0OO0O0OOODOODOOOCOOOOOOOOO (augmented
assignment operator) J 0000000000000 ODOO0OOOO0ODOOOOODOO

OO0O000o00 ASCIooooOooobDooooooooooooooobooooooboooobooboOoooon

oooooobooooog:

14 n #

U0b000bDO ASClIOOD0OOPython DD OO0DDOOO0ODOOODOOOOOOOOOOOODOODOODO
goooobooobooboobooboon:

$ ?

2.6. 0000 (delimiter)

17






030

Juoood

31 0000000000000

PythonOO OO ODOODOO (object) D0 DDODOOO0OO00O0DOOOO00O0OPythonODDOOOOOODO
ooooooooooooooo0oOooooooooooobOogoboDbooDO@WoooObooOogooo
oooooboOooooobooboooboobDbb0oobobo0oOoooogd: VonNeumann O “O00000O0O
OO0O00OD00O0O0OO0: stored programcomputer” D OO0 O0O0OOOO00O0O)

U000000000000000 (dentity) DO (type) UOODOO (value) DOOOOO0OOO0OOOOOO
goboooboobooobooboooooboo oboboobooboob boboooobooboobUuDbO;0bo
uobooooobooooooobooooooooboooboobooboooobon ‘4s*0b0boobn
ooboooboooboooobooobooobooo;gb idyobobooooboobooobooooooooDn
go(@oobooobooboooobooooboooobooboo)booboobooobooboboooooboo0oooDo
00000000 '000000000000000000000000000 (‘00000000 o0”
uO)ooboooobouobooooboooboobooboooooboobD type() DOOOODOO
o000 @ohobooooooboobobo)yoooooobooooooboOoboon0 O (value)DO0O0O
oo0oooOobooob0obooooboboboob0ob0o0oon (mutable) DO0OO0O0O0OO00O;00000
oo0oo0oooOoboooboO0bo0booDo0ooD0o0D bOo00 (immutable) 000000000 (O
bobooboobooboooboobooboooboobobooooobobooboobobobobooboOoboOoobo
gobooooooooooobooobbooboobos;boobboobboooboobboobboobobooooDn
goboob0ooboooooooboooboooboooobobooboo0b0odD (immutability) 00O O
uobooboooboooboooobooooooobooobooobooono)boooobooobooboobo
gboboobooo;bo0oboooboobooooboboooooboooooboooobO0obo0ooooDbOon

obooooooooobDobOob0ob0ob0obOobL; 00000000000 0000 (unreachable) O O
O000000000D00D0 (garbage-collection) DO DO UODOOOODOOOOOODOODOODOOOOOO
goooboooboobooooooboodob —0ooboobooobooboobooboOooboobo
obooooboooooooboboboobooon

CPython implementation detail: 0 0 00 CPython OO0 0000 O OO O (reference-counting) 0 0 00 00O
ooo@ooooooo)ooooodooo0oooooUoooOoDUOo0ooooooooDoOoOooDoOoon
O0000000o0o0o0o0ooo0o0ooo0ooo00oDo00ooo0ooDoooooooooDoDOooon

'00D0000000000000000000 typeODOOODOO0O0 D000 O00D00D000000D0DO0OODOOOOO0
goooooooooooooooooobboooooooooon

19
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gboboooobooboooobobooooboobooboooooboobooboobooboboooOoboOoobn
obOob00o0ooob0OOgcOO0O0OO0OO0OO0OOD0OODOODOOCPythonOOOOOOOOOOOODOODOOO
Chython D DO DOO0OOODOODOOOOODOODODO

gbobooboobooooboobobooobooboboooooboboobooboobobobooboOoboOobo
obOo0o0o0oooooboobOobDOobOob0n‘try..except‘'000000O0O0O0O0O0ODOODOOOOOO
gbooobobooobooboooooboooo

00000000000 00D00000D0000000000000 OO0 (externa)0”000000D
oboooooboboooboobOoboooooobooboooooooboboooooobOOoboOoon
gooooobooobooboobobooooobooboooobobooboobobobobobOoDbobo
O0000000000 clese() UOOOODOOODDOOODODDOODOODOODOODOO close ™
gbobooboboooboboobodgbO’try.finally'00000O0O0O00OOO

ob0oooOobooboobOoboooob0obooooogb;0000 0000 (container) 3000 O
goooooobooboooooooboobooboobobbobooooboboboboooobonDoon
gboooooboboboobooobobooooooboobobooooboobOobooboobOoboOoobn
oobooobooboooboooobooboooooooooooooooooobo;booboobobo
ubobobdoboboboboooboouobobobobobooboboboobobobobooono
gboooboooboobob(@ooboob)boobooboboobooboboboboobon
gobooboooooboobooobooobooboobooboobooobobooboooboobooDbon

gboooobooboboooooooboboboooooboobobooooobooboooooboOobooon
goboooooboooooooooooo:-0oobooobooobboobb0bobO0boboDoobODooDOoo
boboooobooooboobobooobooboboooooboboobooboobobooooboOoDboOobo
oboooboooboobOoboooboobboobbDa =1; b=100000aa0b00 100000
goboooboooboooooboooboboobobooboooboooooobooooboooboboDoO0n e

= []; d=[100000c0d0000000000000000000000000000000
0000000000000000000 (c =d = [100000c¢0d0000000000000
ooooon)

32000000

oo0O PythonODODODODOOOOODOODOOOOOCOIavaDO0O00OODOOO0OOODOOODOODOODO
oooO)ooooooooobobooooOooobooobooOoobOoobooooobooobDoO Python
gbooooooboooo(@wobooooboooboobooobooobooooboo)boobooboooobo
ooooooo

U0D00000O00D0o0oooOon0 00DO (specialattributey OO0 O ODO00OOOOOOODOOODOO
obooboobooboobooboooooobooooooooobooobooboooboobooDn
oboooOooooobooboboooooboooogo

None 00000 D000OD0OODODOODOOODDODOODOOODODOODOODOOODODODOODOOOOO
0000000000000 Nened000D0OO00ODOOOOO0OOOODOOOODOOOODOOODOO
000000000000 0D00DO000D0O0D00D00000D00 NoneOODOOOO NoneOOOd
(truth value) O O (false) O O O

NotImplemented O OO0 0000000000000 00DO0OO00ODO0OOOODOO0ODOOOOD
000000 00000000000 NotImplementedOODOODOOOOOOOOOOOOO

20 030000000
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0000000000 (ichcomparison) 00 0000000000000 O0O0O0ODOCOOOOOO
oboooooobOoboboboooooo@oobooboboooooooboobobOobooon
oooooboooobooboooD)obooD (rwe) 000

Ellipsis 0000000000 DOO0OOOOO00ODOOOO0O00000000O0O0O0O0DODODOOODO0O0OOD
0000000000000 Ellipsis00000000O0O0O0O0O0O0OO ... 000000000
ooooobooogd (rueyd 00O

numbers.Number U0 00000000000 ODOO0ODOOO0OO0OOO0OOO0OCOOOOOODOAO
obooobooooobooooobobooobobooo;b000oo0oboooobOoobo0oooboOooDn
ob0oo0o0oooO00OPythonOO0O0OO0OOO0OODODOODODOODOODODOODOODOODLOOOOOO
gbooobooboobgooobooooobbobooboobooboobooo

Python OO OOOODOOO0OO0OO0OOOOO0OOODOOOOODOODO:

numbers.Integral (U0) DO0OO0O00OO0 (@IOOO0OODOOO)OOOOoOoDODOoOoooooOoOO
gooooooboooo

oooooobooooooon:

(COD0)D000 (plain integer) -2147483648 0 0 2147483647 000000 OO0OOO (OO
000000 : natural wordsize 000 0000000000000 O0000000O0O0O
00000000000 000000000)000000000000000000000
00000000000000@O0000000 overflowError 1000000)00
00000000000000000032000000200000000000000
000 (0000429496729 0000 000000000000000000)0000
oooooo

U000 donginteger) D OO0 D ODODOODOOOOOOOOOO@OH)OOOODOOODOO
boooooooboooooboobooooooouooooooooooooooooon
obooooobOobobobobooooboooooooooooooobooono 20000
oooobooooooo

0000 (boolean) DOOOODODDO FalseODDO TueOOOODOOOOOOOOO0ODOODOO
O0 Falsed Tre 000000000000 O0O0DODOO0OO0OODOOODOOOODOOO
oboooobooboboooooooboobobooooooobooobOOo1bOobOOonOn
oob0ooboooo0oobo0ooooobo0oooooooDnO "False"OOO "True
ooooboo

gboooooooooobobobobooooooooooboobOoboboooooooonoo
gbooooboooooboobobobooooooooooobobobobooooboonoo
gbobooooooooooooboobobobobobooboooboooobooooobooonoo
gbooooooooooooboboboooooobooboboboboooooobooonoo
boboooboobooobooOooooboooboooooooobooobooobooOo(@oooono
ooo0)oooooo

numbers.Real (float) (00) OO0O00O0OO0O0DO0OOO0DOOOO0ODOOOODOOOODOOOOOO
gboooOooooobooboobooobooooobobooobooooobooooogooo @ c
O00JavaO0O)OOOOO Python OO OOODOOOODODOOODOOOODODOO;00D000O0
oo0ooDoO0O0o0ooDo0o0o0ooo0o0ooooOoo00ooDoO0od pythonDODOOO
gbobooobooboooooboobobobooooooooooboobOooboooooobooonoo
obooOo2000000 PpythonO0O00O0O0O0O0O0O0O0O0DOOOOCODOODOOO

32. 000000 21
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numbers.Complex (J00) ODOO00OO0OO0OO0DOOOO0OOOO0ODOOOOOODOOODODOO 200
oboboobobobobooooooboooobOooOoobOoOoobOOobOOobOOobOooboOonoo
U0 z0000000000000D000D00O000000 z.real 000 z.imagOOOO
goooboooo

OO000D (sequence) JO0O0ODO0O0ODOODO (orderedset) 000000000 O0OOO0O00OODO

gboobooboobobobbob teny0bOo0obO0oO0bOObDOODOODOODOOODO
oooboo.0000000DOOGO,1,.,n-10000000000000D0 0000 ali]
ooooooo

Ob0o000000b0Db0O slieceyDO00OD0O0O00O0OO:a(i1:3 00000 i<=k<jO000000
oD s00000000C000DO0OO0O0O0OOODO0ObOO0O0OO00DOOOODOOODOOODO
oboobobooooooboooooooooboooboobboobooooboobOoOobOOoODn
obooobOoboooboobooon

O00O00o0D0o0ooOoboOD “D0b0 (step)’00000D00O “OD00O0O0OO (extended slice)” O
U0o0Oo0b000db0:ali:3:k1 00 x = 1 + nxk,n>=000i<=x<j0000000000
OxOO00O000 000000000000

gboobooboobooboobboobooboobooboob:

OO000D0D0000D (immutablesequence) D0 000000000000 D0ODO0OO0O0ODOOOO
boooobOoobOooooboooooob@boobobobobooooooobono
gboooooboooooooooooooobobobobobOobooobooooooonDo
gbobooobooooooog;obouoobooooooooboobooboooboooooo
gbooobOoboooooboooooooboon)

gbooobooaboobooobodood:

0000 (tring) DOOO0OODOOODOO (character) D OO0 OO (character type) D 0O O OO
O0,000000000D00000D00000000DO0o000ooOooDOo@ouoog)
it DO ODDOODOOOD0OOO000D000D0 chr() 00O ord() OODODODOODO
000000 D000oD00Dooo0ooooooo-127 000000000 0O0DOO O
OASClIO 0000000000 oO0DooU0ooU0oDoooooooooDooooooon
000000o0oU0oU0oU0o0oUoU0oUooooooooUooOooUooOooooon
000000000000 oodoOoDO0ooooDOoooon

(000000000000 ASCIOOO0D0O00O0000 chr() O ord() O ASCI O
EBCDICOO0OO0O0O00O0O0OOOONOOOONOOOOOND ASCIOOOOOO000O0O
0000000000 EBCDICOO0O0OOOO0OOOONOOONOONOOONONOOOONOO
oooooo9)

Unicode 0 000 Unicode 00000000000 Unicode 00D ODOOOO Unicode OO0
00000000 Unicode0OOO0OO0OOUnicode 00000000 16-bitd 00O 32-bit O
Ob0oboOobooooo0@ubOOob0O00bO sys.maxunicodeDOOOODOODODOO
O00000 PythonODODOOOOOODOOODOOODOO)T Unicode JO00OOOOO0O
O000000 (surrogate pain) 000000 0O0Python OO0 OO00OO0O0O0DOOODODO
Unicode 000000000 0OO0O0O0OO0OOO unichr() OO0 ord() DOOODOODO
O0000000000 Unicoded O 3.0000000 UnicodeDDOOOOOOOOOO
O0DDO0O0O00000DO0O00000D0000 UnicodeJOOO encode () ODOOO0O
0000 unicode() OOOOOOOOOOO

22
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OO000 (twple) OO0DOOOO0OO00O0 PythonOOOOO0ODOOOOOO0OO0OOODODODOO
oboboobobooboboobooboooboobobOobobOobOobOOobobobOooon
O0000oooo0oO0 @oO singleton’) 000000000 0ODOOO0OOOOOOO
oboo@uoooooooboobooboobooobooobooooboooboonn
oobooboobooboobooboooboo)bboobooboobooboonbo
ooooboboooo

O000D00000DDO (mutablesequence) DO 000000000 0OD0OOOO0ODOOOOO
gboboooooooooooboobooboobobOoboboboboboooooooooonoo
O00000D00000 del(deleteyDO0O0O0O0O0O0O0O00O0DOOOOODOODOOO

Python OO OO O0O0O0ODOO0OOODOOOOOOODOOOODOODOOOODOO:

OOO00dist)y O0DOD0OO0O00D00OO PythonOODOOOODOOOOOOOODOOOOODOO
oobooboobooboobooooooboobobo@Wob ob 1bOo0bO0O0DLDO00DbLOO0ODO
ooooboboooooboooooobooo)

Byte Arrays bytearray ] 000000000000 000000000 bytearray() OO
00000000000000000000C0000000 (000000000000)0
bytearray 000000 bytes 10 0000000000000 000000000000O

Ubooo0ob00bD erray0000boooobobo0oOooobooooboooo

ob00 ODooOobOobobooboooboooocboooocoboooooOooboOobOOobOOobObooooo@
ooH)oooooooooooobooooboooobooooooobooooboooooDo
U0 len() DOO0OO0OODOOO0OOODOOOODOOODOODOODOOOOODOOOODOODOODOO
oobO0oobooboooooboooboobooooooooobooooobooooobooonn
ooo

ubobobooboooooboobobooobooobooboboobooooboobbooboOobOobooboon
obooooboooboobooooobooobo20b0000000b00o0ob00(@obo 10
1.00000000001000000000000000000

oo0o2000000000000000:

Sets 00 00000D0OODOOO0ODO set() OO0O0O0ODOOOODODOOO0ODO add() OO
gboooboobooooobobooobobooo

Frozensets 00D D000 OO000O0O00 frozenset () 000000000000 O0O0O0OO
frozenset 000 O000000DO (hashabley DOOOODODOOO0DOOO0O0OOOODOODOOODO
ooooooboooono

O000 mapping) OO 0000000000000 O0ODOOOOO0OOOOODODOOOOOOOOD
Ubob00o0obbo alkl0O0 x00bO00D0OO0OO0D0OO00O0O0O0O0 «eOO0OO0OD0OOO;00000D0A0
Ob000obO0ob0o0oO0obO0b0o00og del00000DOO0O0OO0ODOOOOO0ODOOOOO 1en() OO
ooooboooooboobooon

Python OO OO0D00OO0OO0DOOOOOOOOOODOOOOODOOOO:

000 ddictionary) 0000000000 DODOOCOO00O0O000O0O0O0O0O0O0O0O0O0O0O00OO
O00ooooD0oooooognD keyyDOODOODOOODDODOODOODOODOOODOO
gbooobOoooboooobooboboboboboboobobobobobooobooonoo
boboobooboooboobooooooobooboboboOobobooboOoboboOobooooonoo
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gobooboooboobbooboboooooooooboooboo-000b000b000DbO00o
@gooi101.o0000b00000b00O0O0O0bOO0OOO0O0ODbOObOOOOObO0ObOOO0OO0DO0On

googooboooobooob;obo ¢...yobobooboo@ouoboo bbobooboo)g

U0o00000 domO gdomO000 bsddoOOOOO0OO0OOO0O0OO0ODOOOOO

O0O00OD00D (callabletype) DO D ODOODOO (CUOOO (ea)D0O)OODODODOOOODOO:

OO000DDO0O (user-defined function) D0 00000000 0O0DO0OOOCDOODOOOOOOOOOO
oooo@ooo oDHoO0oO0O000 (formal parameter) 00000000000 OOO
obooooOoboooobooboon

good:
At- Meaning
tribute
func_do¢c U0 0O0OOD0ODODOOOOODOODODOOODODDODOOOOODOOOOO ooad
0000 NoneOOGQOoadno ood
__doc__ | func_docO0OOOOO goo
ood
func_namdd1 0000000 ood
ooad
__name_ | func_name 0 O0O0OOO ood
ooad
_module 000000O0O0OODDOOOOOODODODODOODODODDOOOOOOO ooad
00 None OO QOQQO ooad
func_defddd XSO 0000000 0O0ODOOO0O0OOOO0OODOOOOODOOOO| ODOO
00000 DoOoOo00ooooooDOod NonedOOOOO oono
func_codd] 00000 0OO0D0O0O0OO0OOOODODOOOOOOODODOOONO ooad
ood
func_glodal0 0000000000000 (ODOOO)ODOD—OGQOOoooOooOo | OooOd
0000000000000 00DO00O00000bO00DO00bOOoDOOoO0| ooo
func_di¢etJ000O0O0O0D0O0OOOO0ODOODODOOOO0O0ODDODODODOOOOOO ooad
ooad
func_closftoree 00000000 ODOO0@MDODOODODO)ODOODODO ooad
Ooooooog cel)DODDODODODOOOOOODODOO ooad

oboobOobooobOoooobooboooooboooobooooboobooboooboOono
Ob00ob024000: func_name 0000000000 DOO. O0000DOO0OOODODOO
boboooooooooooooobooooobobobooooooooooooooonoo
Ubboooboo0oboobooobog geedset0000000O0DOOO0DOOODOOO0DOOODOOO
oboboooooooboobOoboboboooooooboobooboOoboboooooboonoo
gooooooooooboog

oobooooOooo0oo0oooobooooboOoooooOooooOo0ooooobOOoD;0000DO0
(internal type) OO0 OO0 0OO0O0OO0OOOOOOOO

0000000004 (user-definedmethod) DO D D000 0O000O0D0ODODOOOOOODOODOO
000000 (@UO0O0ONone)DOOOODOODOUOOODODO (@MUODOODOOOOO)O
OO0 (combine) D OO
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00000000000 :im_self0000000O0O0O0OOOODOO0O0O im_funcOOO
00000000 im _classO0O0O0OO0OO (boundmethod) OO0 im_self000000
0000ooobOooooooon0gd (mboundmethod) OO ODO0DOOOOOODODOOOOOO
00000000;__doc__ 0O0OODDODDODDODDODDOODO (im_func.__doc
00d0)O0O;_name_ 00000000 (im_func.__name_ 0O000)00;___module_
Jdoooooooooboooddoooooooobobbbodo000ooooODO None O
ddodoooooox2000:000000000000000000D0000 im_self
000000000.0000026000:30000000000000 im_funcOOOO
O_ func_ O0im_self00000 __self 00000000000 OOOODOOOO
dodoooDooooooooooDooDoooo@oooooooooo)yoboooooooo

gbooooob @ooboobooboooboobobooo)oboooboobooooboooo
O0O0000DoDDoODOO0000 wnbound) 0O DOO0OOOOO0O0O0O0OOODODODODODOO
oboboooooboobobobooobooooooobobobooboooooooooonDo
oooooboooboooooooobooobboobooooooboooobobooooooo
gbooooooooooboboooooboooooobobobOoboboooobooonoo
gbobooboobooooboooooooboobooboobOoboboboOobOobooooooonoo
goooboobooooboboooobobooooobooo

gboboobooooooobooboobobooooooooooobooboobobooobooonoo
000000 im_self000 NoneOOOOOOOODOOOOOOOODOO (unbound) O OO
obobooooooooooboobOoobooboboboobobooboocbooooooooonoo
O0D0o00bo0oooooobboOUD im_self00000D0OO00OOO0OOO0OODDOOO
OO000D000 (bound) DO0O00DOO0OO0O0O0O0DOOOO0O0DODOO0O0OD im_classO
gob0ooOoOoobooob0O0oobobo00bOon im_funcO00O000O0O0O0DOCOOOOOO
oooo

gbooobooooooobooboboboboooooboobobobooooooobooonoo
gbooooooboboboboboooooooooooobooboboobooooobooonoo
obobOob0000 im funcO0000000O0O0O0O0O0OOOO0OOO0OCOCOODOO0OO0
oooooobooooobon

gboboooooooooooooboboboooooboobobooboboboooboooonoo
O0O000000000000 im_self00000000 (im_classO0000)0O000O
im_funcO0000000O0D00O0O0ODOO0OOO0OOODOOOOODOODOO

bbooboooboooboooboboooboobooboobboobOodl (Am_func)OO
oboo0ooOoobooooobO0obooboonb0obOon (dm_class)0000000O0O0OOO
gooooobooooobobooooboboooogo

gbbooboobooobooooboobooboobo0oobo0obO0d (Aim_func)bO OO
UobOO0O0obO0oO00obOo0obO0o0oonbbod dm_self)J0000000O0O0OOOO0ODOOOO
ub fouobooboobodb chid xdcbuobaabaoibd x.£(1) OO0
gbobc.f(x, 1) OooooooOooOoo

goboooooooooooobo0oboooob0o0obbo00bn im_self00000
b0 “dbobobobOor>oboobOoboboboboooonD x.£(y0c.f(1)y 000
googooooboob togbooboobo g,y boboobooboobooobo

gbooobOobooo@oobooboboo)boooobobooobooboooobooonoo
obooobooooooooobooboboboobooooooooboOobOobooboboonoo

32. 000000 25



The Python Language Reference, 0 0 0 0 2.6ja2

gobooobooooboboooboooooooooboooboooboOoobooobooo
obooboooobooboobooobooooooooboobooboooooooo;,goooo
gooooobooooob @ooboobooboboobooboobooD)yobooboooo
gobooobooboooboobooobobooobooobooooooooboooooooo
gbboooobooboboooobooboboooos;b0oboooooobOobooboooonoo
obooobooboooooboboo oo ooo

00000000 (generator function) yvieldO (vield D OO0)O00O00O00O00OODOOODOOOOO
000000 (generator function) 00000000000 0O00OOOOOOOOOOOOO
0000000o0oU0oU0oUoUo0bDdb0D0DO000DO00OOoUOoOUOoDUOoOUODOoOoOoDoO
00000000:000000 next () 00O000OODODO0OO yvielddOOOODOODODO
0000000000000 000dnD retcurnd0000000OD0OOOCOOODOOOOO
000 stoplteration0 000000000 DOODODOODOOOOOODOOODOOODOOO

0000004 (built<infunction) OO 00000000000 COODDODOOOOOOODODOOO
Joddd len() Omath.sin() math 0O O0O0O0O0QOoOoOoODO0OO0OO)OOODODOOQOooOoO
cO0DO000O000O0O000DOO0O0DOO0O0OD0O0O0OD: _doc__ ODOODOOODOOODOOOO
Jddddoboboboodddoogodooggg NoneDOODODO; __name_ OOOOO
O00;__self ONeneOOOUOOOOOO @MOOOOOOODOOODOOOOOOO),
_module__ 00000O0OD00ODDOOOODOOOOOOOOOODOODOODODODOOOO
None OO QO OOO

00000000 (built-inmethod) 000000000 DOOO0OO0O0ODOOOOOODOODOOOOO
o0 cooobooooboooooboboooooboobooooobooooooOoboOooooDUuon
00000000000 eise00000000000O0DODOO alist.append() 0000
O0o0O000b0O00000000 _self Dais000000O0O0O0OOOOOCOOO

0000 (classtype) 0D OO0OO0ODO “O0000000 (new-styleclass)” 000000 OOOOO
oooooooooboooooOoobOOooobOobOoOoooooooooboDOObbOoOoOoooo
oooooO0oOooDooOo0oooboO0 _new. ()OOODOOOODODOOODOOOODOO
obooooooobbobooooobobooboonbD _new ()OO0ODODOOOOODOO
oo00oo0oo00oooooooobo0ooooo0__init. () DOOOODOO

OO0O00D (dassicelass) (D) OOOOOOOODODOOOOOOODOOOODOOOOOOOOOO
obooboooboooooooboobooboooo(@o)oooobooboobobbobobooDo
ooob __init. () O00O0ODOODODO @QODODOOODLH)DOODODOODOOODO
gboooooooboboooo_dinit. () DOO0OO0OO0ODO0ODOO __init_ () OOO
oboooOoobooooobOoboooobOoboooooboonono

000000000 (cassinstance) 0 0 0 0000000000 0O0OOODODOOODOODOOOO
ooooooog _call (o 0O0OO0OO0DODOOOOCOOOOOOOOOOOOOOOOOG
x (arguments) OO0O0ODO x._ _call_ (arguments) DOOO0OO0OOOOOOO

U0000 (module) DOUOODODO import OO import 000 (impeort 0 ODO)ODDOOOODOOOODODODO

O000D0O0000O(@UOobOO0o00boO000o0o0d func_globals 0O OO0O0O0D0O0OOOO
o0)ooooboooobooooobooboooobooooboooooooobooogn (dookup) OO
000000000 m.x0Om.__dict__ ["x"] 0000000000 0OODOOOODOODOO
oooooooboboooboooobooooboooobooboboobobooD@oobooooDbo
oooooobooo)o

oooboooOooooooooooooobOooO0oobobOoOo0o0o0ob00o0d mex =10
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m.__dict_ ["x"] = 1000000
uboobgdgogob: __dict__O00000O00O0O0OO0OO0OO0OOOO0OOO0OO00d

ubooo@uoobooooo)bd: _name_ O00OO0OO0O00O0O0O000;__doc__0O00O0OO0ODOO
obobOooooboOooooboooooboOooooboooob Noneddbo0;0o0oobooO0
ob0oo0o0ob0obO0obo0ob0o__file 0O00O0O0O0OO0OOO0OOOOOODODOODODODOOOOO
ooboooooob0obOobobobo choobOoboobonbon _file ODOoOO0OOO0OOD;0D00OO0O
obooboboooooobooobooooboooboooboboooooooboooobooOooboonDn
ooogd

OO0 20000000 type(@OOODOODOO)O classobject (O O0DOO0OOOHOOODOODOOO
googo@oooooo)boobooobb

oobooboobooobooobooooooobooooboo0ooo0ooooooobooobOo0oOonn
(lookup) DO DO OODOOODOODOO c.x0c.__dict__ [("x"1000000@WOOOOODODO
boboobobooobooboooobobooooboboooobooog)

oooooooooooo0oOoooooooooooOoOoooooDoOobooOOoooooboboOooo
O00000000D0D000 (depth-firsy) D0 000000000 DODOOOOODOOOOOODOO (left-
to-righ) DO OO0 O0O0D0DODOOOO0O0DODOO0O0O0DODOOO0OC3000oOogon (MRO=method
resolutionorder) 1 0 0 0 0000000000000 0O0O0DODOOOOOOOODDDOODOO
gbooobOobooooobbocsMrROOOOOOO0OO0OOO0DOOOO23000000000000
000000000 (http://www.python.org/download/releases/2.3/mro/)

oob(coobo)bboboobooboooboooboooobboooboooobooooooooconn
oobooOoobooooboboooboOoobobooobboOooobooooobobO00b000d im_class
b0 cOobobobobOobOobOOobOobOOobOOobOobobOOobOooboboboooobooooon
O000D0O0000Db0o000DO00D im_classO0O0 im_self 0000000 cOOODOO
oboobooobooobooobobooooooobobooboooobooooboOoobOoOobooboOoonn
oobooobooobooobooooboooooboooooOoobOoobOoooObbO0ooboOonn
oo00ooboob0__diet__ 0O000DOOOODOOOODOOOODODOOOOODOODO
(descripror) OO0 DDODODOOOO0O0O0ODO@OUOOO0ODODODOOOOOOOODOOOOOOOOD
oooobooogobon)

gboooboooooboobooooobooooooboooobobobooooboooobobo
booobooboooboobobo @oooo)boobooboboooobobooo @Woooon)o

O000:_name_ O0000000;__module 000000O000O0O0O0O0O0O0O0OCOODOO
O;_dict_ O000000D0OO0O0DO0OOOOO0OO;_ _bases_ 0O0O00O0O0OD0OODOO @EDLOO
uobooboooo)booooobooboobooboboboob0; _doe__0OOO0OODOO
gboooboooobooboboooobooooboboooobobbon NeneOoOoOg

ooooooboon0 booooooooooboooooobbo @obooboo)obbooooboooboooo
ooboobboobooooooobooooboobooooboooboooooobDoobooDo
oboobooboobooobooobobbooobooboobooboooobooooboobooboobon
ooboobooboobooboooooooOOooboOooboobbooboobooooobooononn
oobooooboo(cbbooo)oobbooooboooboobooooooboobooooooooDoon
Ub000b0o0000DbD im_classO00 CcO im_self 0000000000000 O0OO0ODOO
gboooboboooboobooooboboboobobooooboboboobOoboooooboDn
cbooboobooooobooboob;b00“cbo>boobOooboobbOooboon
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obooobobood _diet__ 00000000 O0OOOOO0OOOODOOOOOOOOOOO0DOO
O (descripror) D00 O0OO0O0O0O0O0O0OO0OO0O0O0OO0O0ODOO0O0OOOOOOOOOOOOOOODOO
O __getattr_ () DO0O00D0O0O0O0O0DODOOOOOOOO0OODOOODOOODOODOOODOO
gooo

ooboobobooooooobooobooboooooobooooboobooobooboo0oooooonn
Ubobo0bOoDbD __setattr_ () 0O__delattr_ () O0000D00O0O0O0O0DOO0ODOOO0ODOO
booobooooboboooooboooobobooooboooboog

ooboobooboooboboobboobooobobooobooooooooooobOoobO0ooononn
oooobooooboboooooobooooobobooob oobobooboooboo

Ub00d:__dict_ O000000O0;__class__ 0O0O0OO0OOOO0OOODOOOOO

o000 (file DOODOOOOODOOOOODOOOODOOOOODODOODOOODOODOOODOOOOOD

00 open() OO os.popen (), os.fdopen (), 000 socke 0000000 makefile() O
000 @OO0O0DO00000000DDO0o00D000oo0o0o0oDOOo0)00DO0000 sys.stdin,
sys.stdout 000 sys.stderr 000000000 ODOO0OODOO0O0O0OODOO0O0ODOOOOO
0000O00o00o0O0bOO0oOooo0oO0bOOobOOoDoo0oooobOoooDoooOooooooaoona
0000000000 bltin-file-objects 100D O0OOOONO

OO0 (internaltype) 00 000000000000 DOO0OOOCOOOO0OO0OOOOOOOODOOD

ooboobooooooboooboooboooobobooooooooobooboooboooboooonn
goooboobooooboooo

000000000 ODOO0O00O0D0O0D0 O0O0O00D000D0g (byte-compiled) 000D O

Python 0O OOOODOOOODOO (bytecodey OO DOODOOO0OOODOOOOOODOOOO
oooooboobobooboooboooooooobooobO @ooooooboooobooDoo
gooboo)obobobdooooboboboboooooboooooobobobon
gboooooboobobo;obooboboooobooboboooooobOobooboooonoog
gbobooooooooooooo @oobooboboboboboboOo)yooooooo
gobooooobooooooobooooobooooooooboobooboobooboooo(@obooo
oooooo)oooooo

OO0000O000b000: co_name JOOOOOODODO; co_argcount DODODODO (po-
sitional argument) D0 0O 0; co_nlocals DOUOO0OO (DOOOOO)ODOOODOOOO
O00; covarnames 0000000 O0ODOOO00OO0ODOO (OOOoOOooOOOoOoOQ),
co_cellvars 0 0000OOOOOOOODOOOODODODDOOOODODODODODOOOOOO
O;co_freevarsO0O0OO0OO00O0O00O0O00O00O0O0Oco_codeO0O0OO0O0OOOOO
000000000 co_consts 000000000 OO0OOOOOOOOOOOODOOOO;G
conames 00000000000 0OOO0OO0OOO0O0OO0O0O0O; co_filenameO OO0
0000000000 DOO0000000000; co_firstlineno0OOOOO0OD0OOOO
O;co_lnotab 0000000 ODDOOODODODOOOODDOOOO0ODODODOOODODODOOOO
@OooOoboodooooooooooboboObbbOboo0O0dOd); co_stacksizeOOOO
@Oo0O0000000000)00000000D000O0co_flagsO0O0OO0ODOODOOOOO
d00d0oOoooOooooon

0000000000 co_flagsOODUOODOOOOO: 0x04 00000000 *arguments
Jgooooobbobo0o0oobbooouobbbooogobo;oxo8oonooOO
r+xkeywords 0000000000000 0ODOOOO0O0OODOOOO0OODO;ox20000000
oooooobobooooooobbooooogo
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O0000 (future feature) 0 0 (from _ future_  import division)OOOO co_flags
0000000000000 U0oOUDoODODO0DO0DbDOoODOoUOoOUOoOOoOoDO
000oO00oo00:ox000000000000000000000D00000DOO0DOODODO
OO000D000;,000000000 PythonOOO 0x10000 ox1000000000000
oood

co_flagsUDOUOOOO0ODOOO0DOOO0DOOODOODOODOOODOOODOODOO

gobobO0o0oouoobobooobobooobion co_consts 0000000000 O00OOOO
oob00o00obO0oobOoobooobooob0oob0oboobo0o0o0obo0o0obO0O0b000 None
googoo

0000 (frame) U0 0OD0OO DDODODODOOOOOOOOO0O0OOD (executionframe) D0 0000
gbboobOoboooobooooboobooooboboo@ooo)o

000D0000ooodo: fvack 0 (@I 0ODO0O0OO0O0ODOO)ODOOODDODOODDODOOODOOO
00000000000000D0000000000 NoneODO;f_code0ODOODOODOO
00000000000 000D0000000; f_locals000D0OO0OOO0DOODODOOO
0000000 f_globalsJOOOOODOOOOO; £ builtinsO0OOOOO (Python
O00)OOOdO; f_restrictedd0O0OOOO0O0OOODO (restricted execution) 00 000 OO
00000000000000000;f_1lasti 000000000 (OOOOOODOOOO
d0000oo0o0oOooooooooo)yooo

0d000o0oboDo0gdd: f_traced NoneOOOOOOOoOOOOOoOooooODOOOoOoOonO
000000000; f_exc_type, f_exc_value, f_exc_traceback UOOOOOOO0O
000000000000 DOO00000DODO00DO00O000O00OD0OOoOoDOOo0ooOn
@OoO0O00000oUobobboO0Od NeneOOOOO) f_ lineno 00000 0O0OOOOODODOO
0000 —O000000 (racefunction) D OO0 00000000000 0OOOOOODOOOO
0000 @oO00D0000b0o0ooooooO)oooooood ffilenod0D0OOD0OOOOO
000000 (SetNextStatement 0 000D O0000O0)ODOODO0OO

0000000 (traceback) 000000 ODO0O0OO0OOOOOOOOODOOOOOOOOOOOO
0000000000000 0000000000000000o0o0ooooDooooooon
0000000000000 0DO0DOO0O0DO000O00O00O000o00o0DOoDOoDOOoO00oon
000OO00D0OoOO0DDOO0o0o0o0o0o0DOO0oo0oDDOo0ooOoo0oDOo0ooooooooooaon
0o0o0ooboboooooooo (D ODODOHODODOOODO sys.exc_traceback
00000000000 sys.exc_info() 0000000 ODOOODOODOODOOOODOO.
000000000000 DOO00DO00DODO00DOO00bO00DOOO0oDOo0ODOOoOooDDOon
0000000000000 bO0bO0bOO0ODODOO0o000o0oo00ooooobOOoobOOooDoOoOooa
0Jo0o00do0 @oooo0ooOo)yooooooooooOoooDoOoooO;, 0000000
O00000000000000 sys.last_tracebackOOOOOOOOOOOOO

U0O000b0OO0b0000:tb_next 00000000000 @OOOOOOOOOOOOO
ooo0)ooboooooooooooobOo0obO0o0oDbO NoneOODUOO,; th_frame
gbobobOoboobobooboobOobobobOdstb_lineno00000000O0DOODOO;
tb_lasti0O0000O0O0O0OO0O00O0O0O0O0OC0ODOO0OO0COOOODOOOOCOOOOOD
tryOOOO0O00OO0O0O0O0DO0O0O0O00DO0 except OO finallyOOOOOOOOOOOODO
gooooobooooboboooooboooboooon

0000 slicey 000000 DO0OO0O0O0O0000O0OCOOOOOOO (extended slice syntax) 0 O
oooooooooooooooooooooobooooooboooboo0o0oooboooooonooo
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OO00000D0O0000D0O000D0O0 (ellipse)D000D0O0O00O0ODOO0OO afi:j:step]l O
ali:j, k:1100000af..., 1:J1000000000000C00O0000O00O0O0O0O slice()
oooooooo

O00000D0O000: start 0000 (lower bound) OO ; stop 0O OO (upper bound) O
O;step 000000 (stepvalue) 00; 0000000000000 0O0O NoneODOOOOO
J0o0000o0o0oooOooooooooooga

gboboobOobooooobooooboobooooooo:

slice.indices (self, length)
O00000D00000000 lengthDO0OO lengeh DO0O0D0O0DOO0O0OODOODODOO
ogoooooooooooooobbOOooooUoooooDobODODODOOOObODbODODODOOo
O000000o000ooOo0o0b00O00D0o00DObo000O00;0000 staert 000 stop
O00oOo0ooogdsep000000O0D00DOOOOOOOODOODOOOODODOOO
gooo0ooooooogoooooooooooogoooooooooooboOooog
0O23000.

OO0O00DD (staticmethod) OO0 0O0 ODOOOOO0ODOODOOOOOOOODOCOOOOOO
goboooboooooobooobooooobooooboooooooooboooobooooooooo
gbboobooboobooboobooooboobooooboobooboOoboobooo
gboboooooboobobobobobooooooooooboobobobooobobooonoo
obooooooooooobooobobobobobooboboboboboooooboboonoo
goooooooooooooboboboooooooooboboboobboooooboooo
gboboobobooobOobooobobobob0obOo0obo0gbO0o0n0g staticmethod() OO
gooooo

oooobobooobobo0 bogobooboooooooooooooooboDDbobOOoOoooDo
gbobooobooooobooboobooboboooooooobooooooobooooooooonoo
gboboboobooooboooobooboobOoooboobobobobooooobooooonoo
O0000“Cc000b00000 (user-definedmethod)’ 00000000000 O0OOOOO
Uo0o00o000b0o0b0o0bOg0obOn classmethod() DOOOODOOO

33 00000000000

oooooooooooooooooo2000000000DO00000DOO:000DO0O0@OOOD
oboooooboo)boooooooo

Python2.1 00 0O0O0O0D0O0OO0O0O0ODODOODOOOOO0O0O0OODDODDODDOOOOOOO0 Wooooo)o
0000000000000 00DO00000: 00 x000000000000000O000000000
x.__class_ 0000000000 XxO0000O0DOOO¢type (x) OO0 <type’instance’>000
000000000 DbOO00bO000Oo0o0oooDooooooooOOoobOOo0obOo0oooooooDoaon
00 instance 00000000 O0ODOOOOOOOOODOOOOOOOODODODOOOOO

gobooOooobOoobooooboooobooobnb Python22000000000000000000O0O
oooooOo0o0ooboooooooobooxO0o00ooboooo00oo0booO0o0000000n type (x)
UOx.__class__ 000000000 @MDODOOOODOODOOODOOODOOOOOODODOOODO
Ubboob00b0000x.__class__ 0O0O0O0O0O0OO0O0OO0ODOOOOOOODOOOOO)
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gboboooobooooboobobooooobobooooboobooboobooboboooboOoDboOoon
ooboooboooOooooooooooobooobooobooooobobooooboooooboooono>onn
gooroDoboooboobooboooooon

bobooouobobooooboobobooboooobobobooooboboboooboobOoboOoobn
gooo@oooo)booooobooobooooooboooobooooboooboooboooooo “obooor
object UOOUOOODUODODOOOOODODOOLOODODODOODODOOODODODLODOODOO
Ui0 type() DOODOOO0OOOOOODOOOOODOOODOODOODOOOOODOOODOOOODO
gboooobobobooooobooboooooobooboboooooobobooooobOoboOoon
obobooobooooboboobooobobooobooboooooooooooooOor>oor>o0obooonn
ooooogo

OO00000D00 pythonOOODOOOOOODOOOOOOODOODOOOOOOOOOOOODOOOOD
ocooboooooooooooooobOoooboOooDbOoOOooOoOoooOoobobOoobDOobOOoboOoboDbDOoD
http://www.python.org/doc/newstyle/ OO0 0 OO0 00000

Python3.00 000000000000 0O00O0O0DOOOO0OOOOO0OOO0O0DOODOOOOOO

34 0000000

Jo00oooboooo0doooooboobooo0b0b o000 (oo ooobOUoOoboboOoboo
oo0)ooobobooooouobobobbbboU0UobObbOoobO0oUUUg Python oo
0000000000 0ooo000o00ooooOo000o00ooDDbbO00o0o0DOo00o0oOoooOg (operator
overloading) U0 00O PythonOODOOOODOOODOOOOOODOOO _ _getitem () 0O0OOODOO
000000000 o0Ox0000bO0o0b0o00o0ob0o00o0b0o0o0o0obO x(i]00oo0oboooobooo
x.__getitem_ (i) U0O0O0O0O0OOO0O0DOO0O type(x).__getitem_ (x, 1) 00000000
doooodooooooooooooooooooOboboooooooooooooooooooooa
00000d00doo0@uouoobuoOoononond AttributeError O TypeError 00O 0)

0000000000000 0000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
0000000 (W3COOOO0OOD0O00O00000000000 NodeList 0ODOODOODOODOODOO
0o0)

341 0000000000

object.__new__ (cls[, args... ] )
Ub00asOO00DO00O0O0DOO0O0O0DOODOOO0ODOOD0OD0 _new__ () OOO0OO0OO0OODO (O
goooooOoopooOo0oooOoUoOooOo0OoooO0O0oDOoOO0U0bOOOoUOooOooDOOoDoDO)ypoo
oooooooooobooooooooooobooOoooooooooDbOoOobODbObObOOoO00oooo
ooooooooo(@oboooooooO0)0obpoOoooO0 _new () ODO0OOOOODOOOOO
oooobobo0o @WoboasOODbOOOO)ODOOODOODOODOO

000000000000 bo0bo0oobo0ob0oobo0bOodnOod super (currentclass,
cls)._new_ (cls[, ...]) ODOOO0OO0OOOO0OOOOOOOO0OOO _new_ ()OOOO
000000000000 00000b00000o0o0bo00o0ooooobooooOooon
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_new_ ()0 s00000O00000O0O0O0OO __init_ (self[, ...]) OO0ODOCOODO
ob0ob0O0__init_ () ODOODOOODOOOOOOO seif 000000000 OO0OOCOOOO
ogbooobd _rnew_ () OOD0DO0D0O0O0DOO0ODOODODO

_new_ ()0 csO00000O0O0O0O0O0O0ODDOOODDOOODODO _init_ ()ODOOOOOD
ooooooo

_new__ () 000D00000OOOODOO Gnt,str,tuple00)00000000O0OOOODOO0OOO

obooboobobooboooooooboooboooboobooboobOooobOooboOoOoDn
obooobOoboooboobooon

object._ _init_ (self[, ])

gbbooboooobooobooobOoobbooobod (eonstructor) DOOOOOOO0OOOODO

gobooOoooboooboboooobooobooooboon _init. () 0O0OO0OO0OO0ODODODOOOODOO
ubdobdb __init. () 0O0OO00000000 BaseClass.__init_ (self, [args...])
gbooopoooboboobobgoobo _init. () DODODOOOODOODOODOODO

oooboboobooboooobooboooboobooooboooobobooobOoobooOonboOoDo
obooobOobooooobOoboooobobo0;b0ob00000b0000000 TypeError
oooobooooboo

object.__del__ (self)

00000000000 00O000DO0O00DO0000000O0O00DO0O0DO (destructor) 0 O

ob0o00o0ooo0oooon _del ()ODOOOOOOOOOOO0OODOO0ODOOO0O __del_ (O
oooooooobooooboobobo0ooDnO _del (OOOOOOODOOOODOOODO
oboobOoobooooobooboobooboooooboobooboO_del. ()OOO

oobooboooooooboobobooooooboooboooooooobooobooOoooboOooonn
@gooooboobobooo)yoboooboooboobooboooobooboobooboooboobooboooD

ubd _del (0O0OO0O0OO0OO0ODODODOOOOOOOODOODOOOODODOOOOOODODOO
oooobd _del  (yOOOOOOOOOOOOOOODOOOO
O00: del xOOO x.__del  ()OOD0OOO0OO0ODOO0O —OO00 xOO0O0O0O0OO0OO0O (reference

count) 0 100000000 xOO0ODO0ODOD0DOD0OD0DODOODOODOOODODODOO0DOObOOObDODOO
ooboobooooboooboobbooooooooobbooboooooOoobbooobooooDo
oo00O0:00b0000O00ob0O0obO0obOO0bOO0obO(@oobOU0ob0UobOOooOOobOOobOobOobDooo
oo0oO0o0obOoOoD)y,0bbo0bbo0oooO0ooO0booO00oooooo0ooOoboooboooo
(sys.exc_traceback OO0D0D0O00O0DO0OOOODOOODOOODOOOODOODODOOODOO
OyO0oOobOoOobOoobOoooobooobboOoOobo0obOo0bOooDOoobOoobDoooDOobooo
O00000 (sys.last_traceback D0 O0O0O0D0O0OODDOO0OOOODOODOOOOOODOOOO
goo0ooOOdo)y0bOobo0oo0fdbDdoooodooOdoooooDO0boooooDOooOoD,0oo
000000 None U sys.exc_tracebackl sys.last_tracebackUOUOOOOODOOOO
0000000 00C0O00C000O00DOO00ODOO00bDOO00ODOOoOooOogn (cycle detector) O O
gobooooooo(@Ooooooodobbooo)ogooooboOOooooboOoobboooo
0000 PythonOOODO__del () UO0OOODOOODOOODOOODOOODOOO __del_ ()O
O000DO0bO0o00O0o0O0b0o00o0oOOoD0ob0bOO0O0On garbagedOOOOOOODOO gc
o000obOOo0o0O0obOOobOooooboooooo
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ob: _del ()OOOO0OO0OOCOOOOOOOOOOOO0OO0ODOO0ODOODOO0ODO__del_ ()OO
oboo0oobooO0oobOoooobOon sys.stderr 000000000 O0OO0O0O (OO
ooboo0ooobooobooD)yoooobDOoooOooog _del ()ODOOoOoOOOObOOODO
_del (yOO0OO0OO0OO0OOOOOOOOOOODOOOOOOOOODOOODOODOOOOOOO @
OO0Oimport 0O DO0ODODODODOO)OOOOODODOODDODOOO _del . ()OOOOO
gbooboooooooooooboobobooboboboobobobooboooooDb 1500
gooobooboooobobooooboboooogobobooooobobooooDbobo
OO000D0O0O000DO000ooO pythonOD0OO0O00O00OOO;000000000000O
obo0obooo00 _del ()ODOOO0OODOO0OOOmpoert0O00000OCODOOO0CODOO
gooobooooboooog

object.__repr _ (self)
O00O0O0D repr() DOODOOOOOD (ODOOOODO:reversequote) IO O0O0OODOOODOO
0000000 “0D00 (officia)> 00000000 ODODOOOODOOOOODOODOOOODOOOOOd
000000 @Dbo00D)OooooDooOooooooOoOooo PythonDOOODOOOODODODO
000000 <...some useful description...>0000000000O00OOO0OOOO

ooooooooooooooooooboboboOodn __repr. () O00OD0OO0OO0OO0O0OO __str_ ()
oobooboo0oobobo0obobOooboobobo0obb0o0 “0000 nforma)> 00000000
ool _repr_ ()OOD0OODODO

oobooboooboobbooboooooobooobooobooboobooooooOoooOoooonn
ooooobooooooo

object.__str__ (self)
000000 str() OO0 print 00000D0OO00ODOO0ODOOODOOODOOO “OD00OO0”000
000000000000 00D00O0 PythonOODODOOODOOODOOOODOO _repr__ () O
00000:000000000000000O000DO00000000O000DOO0DOoO0oDoOoooOad
o0oodooDooooooooooon

object.__1t__ (self, other)

object.__le__ (self, other)

object.__eq _ (self, other)

object._ _ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
oo0o0dbD21000.000000000 “0000 (richcomparison)” 000000000 ODO0O
_cmp__ () 0OODOOD0ODOODOODODOODOODOODOOOODOOODOODOOODOODOODO0O: x<y

Ox._ 1t (y)yOOUOOOOO;x<=yUO x.__le_ (y)yOUOOOOOO;x==yU x.__eq__(y)
000000, x!'=y0d0d0 x<>y U x.__ne_ (y)UOOOOOO;x>yOd x.__gt_ (y) Qg
00000;x>=y0 x.__ ge_ (y)yoooooono

ooobOboOobOoobObbOO000ooooObb0O0o000oo0ObbO00000b0b0b00ONotImplemented
oobooooobobooobooooboobboob0oobO0obb0O0b0o0obO0bO00Dn Falsed
True 0O00OD0OO0O0ODO0OO0COCOOOOO0OOODOOOOODOOODOOOCOOOOOOODOOODOO
obooo0ooooooo(@obOob if000000)0boboboobOPythonODODOOOOOO
bool () DODOOOOOOOOOOOODOOOO

uobooboobboooboooboboouoboobooobod x==y000oooooobOOoO0D0On
Ox!=yOOOOOOO0OO0O0OO0O0O000D0000 _eq()0O00O0O0O0DO0O0OOO0O0OOOO
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oboooobooooobbd_ne  ()0OOO0O0OO0O0OO0O0OOO0OOOO0OOOOOOOOOOOOOOO
00b0000bO0oobooboooboooooooonn (hashableyOOOOOOO0O0OOO0DOO0ODOO
oo00ooboboO0 _hash. () 0ODOO0OO0OO0OO0ODOOOODOOOODOODOOOODO

doooooboobocooooooooboobooobobooobooooooooooooboooboobooboon

oo)ooooo@boboooboo)boooobobooooboo,oooo 1t 00 gt ()
oobooboooon _le. ()0 _ge. ()0O000 _eg (OO _ne  ()00OO0O00OOO
ooogoog

U0000000000b00000 (coercey0O0O0O0OOOO

00000000000 000000000000D0000000D 000D Total Ordering recipe in
the ASPN cookbook OO0 O OOOO0O.

object.__cmp__ (self, other)

oo @ooO)ybobooooboDbooOOooOU0o0obO0obobO0oDbO0O000self < other
Ub00000D00000 self == other00OO0O0OOOself > otherOOOOOOOOOOO
goooooobdod _emp. OO0 _eq ()OO0 _ne ()0OO0O00O0OO0OOOO
oobooobooboobooobooobooooboooobooooooooo¢ooooyybObooooooooo
gboobgoooobbobooboobobboboobooboobobbooboobOoobo

__hash__ ()OOOOOOOO0OOODOODOOC@O: _cnp__ () O0OOO0DODOOODOOO

OO Python1.50000000000)

object.__remp__ (self, other)

oooooD221000:000000000000DAO.

object.__hash  (self)

00000 hash() O0O0ODO set, frozenset,dict UUOUOOUOOUOOOOOOO0OO0OO0OO
gboooboobgooboboobobod _hash. () ODOD0OOO0ODODOODODOOODODO
ooooooooooobboobobooooobooooboooboooobooboobooboOoon
ooboooooOoobOooooobOooboobOoobOooooboobO@Woooooboo0)oooo
gboooboobooboobooboo

oood _cmp_ ()0 _eq ()0O0O0000O0O0OO0O0ODO0O0O0O0O0O __hash. () OOD0OOOO
obOoobOo0oooo0o;0000 _cmp__ () OO0 _eq () DOOO0OO0O0O0O0O00O__hash__ ()
uboboogoboboobboobbuooobboobbooobbooobboooboobooboa
oooooooooooodoon __ecmp_ () OO0 _eq () O0O000OO00O0O00O0O0000O

__hash_ () 0000O0O0O0OCOOOOOOOOOOOOOOOOOOOOOOOOODOO0OO0OO

oooobOoooobooboo(@uobooboboooboobooboooooboooobooboooonn
O0:hashbucket D0 D OOOO00OOD0OOO0O0OD0OODO)HO

ooo0o0oooodooooodd _cecmp_ ()0 _hash_ () 000000000O000000
oboo0OooOobOobOo0ooobO0ob0ob0ob0o0o0o0000ddx.__hash_ () O id(x) O
ooogo

Uoodbd __hash. ()000D00O0OO0O0O0OD0 _cmp__ ()UO _eq () 0O0000ODOOODOO
@Oo0DOOO00o0boO0O000o0oDO00O0oobOoOOo00ooOoOoOoO)YOoOoOoOoooooooOoOooo
O000000__hash_ = NoneOOOOODOOOOOODOOOOODOODODOOOOOODODOOO
0000oo00oo0doo00doooooooooooooo0oonooooonooooooooa
000 TypeError U0 00000000 0OOO0OOOOO(TypeError 000000 _ hash_ ()
0000000D0000000)isinstance(ob]j, collections.Hashable) DOO0OOO
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O000o0o0oooooooobobooooooooooboDbDbO0O 25000:__hash. () OO0
oboboobooboooocoooboooooobooobooo3x2b0000b0000bo0obooOoooooonoo
oobooooboooogoobo2e6eb0b0:00000D000O00O00ODODOOOOODODODOO
Ub0o0ob0b000b00__hash. ONoneUOOUOOOOOODOOOOODOOOOODOO

object._ _nonzero__ (self)
O00000D0000D00 bool() DDOOODODOOODDOOUODOD; FalseOUODO True OO
oooooboDb oDbOO0O 100DO00O0DOODODOOOOODOOODOOODODOOODODOOD
_len  ()00OD0DOOCDOOOOOOOCDOOOOOCDO nonzeroOODOOODOOOO__len_ ()
O _nonzero_ ()O00000000O0O0O0O0O0O0O0CODOOODOOOOOOOCOOOOOODOO
ooo0oooooooboooooooo

object.__unicode__ (self)
000000 unicode () OOOODOOO0OODODOODOOOUnicodeDO00O00O0O0DOODOODOO
0d0000000o000o00oo0oodoooooo0Doo0DoOoU0ooooooOoooOooog
0000000000 0000 UnicodeDOOODOODOO

342 000000OOOOOOOOOOO

obooboooboobooooboobobooboooobooboboooboob(obooboobobOobooboon
x.name JO00)000000ODO0OOOODOOOOOOOO

object._ getattr_ _ (self, name)
0000000000000 0O00000D000DO0000000000D0@O0OD00O selfO000O
0000000000000 ooooU0oUooDOoooUooOooO)yoooooooDOooooooo
00 @0O000)0D0000D000 AttributeError 000000000 OOOODOOO

ooooooobOobooobooo0oboOoboOon _getattr. () OOO0OO0O0O0OO0OO0OO0ODOO
Uboooboobo@DbOoD __getattr._ () O _setattr__ () O0O0O00O0O00D0OO0O0OO0DOO
uboO0)boooooooobobobobOobOonD _getattr. () DO0OO0OO0OO0OO0OOOOOO

ooboobooboooboooooooooboboooboobboobooooboooooooobooonn
oboooooooooooooboobob(@oboboobooooooobobobono)yboon
ooboooboooooboooboobbooooooobooobbooboooooobooboooobooooDo
Ubdo00b0b00o0b0b00__getattribute. () OO0OO0O0O0O0O0O0OOO0OOO

object.__setattr__ (self, name, value)
goooogooooooooooo0oOooooopoooooOobooOOoUogooOoOo@ooboo
O0oo0oooooo0o0ooo0)ooo0oooDo00000rame 000000 valueOOOOOO
oooooDoooo

__setattr__ () U0O00O0O00O0O0OOO0O0OO0O0O0O0OOO0O0ODOO0O self.name = value
00000000 —000oooobooboboobOo0d0ooooooooooooooooon
0000000000000 00o0b0o0o0Db00obDbO000Un self.__dict_ [name]
= valueJOOOOOODOODOOOOODODODODODOOOOODODODODOOOOOODOODOOOOO
doddodooo0ooooooooo0gogbogddd object.__setattr_ (self, name,
value) OOO0O0O

object.__delattr__ (self, name)
__setattr__ () 00000000 O0O0OOO0ODOO0ODOOOOOOOOOODODOOOOOOODOO
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000000000000 del obj.name 0000000 OO0O0O0COOOOOOOOODOO

gbobooboboooobobooogooboo

O0000000000000000 (mew-styleclass) D O0O00OO000O00OO

object.__getattribute__ (self, name)

0000000 DO0000DOO0000DO000O00O000ODOO0O0O0bO000oDOoOoOoOooOoDoOa
O _getattr_ () DO0OOO0OO0DOO0O _ getattr_ () OO _ _getattribute_ () OO
O000000D000OAttributeError 00000000000 DOOODOODODOODOOOO (OO
O000)ODOOOOODOO AttributeError 00000000000 O0OODOOOOOODOOOO
000D0000DO000DO000D0ODOO0O00ODOO000DO00O0ODOO00O0DODOO0OO0OODOOoOoOoDoOa
object.__getattribute__ (self, name) 0000000000 0O0OOOOOOOOOOONO
dodoooooooooood

oob: Jboooooobooobooboobooobooooooooobooobooobobooobon
oobooooobooobooooooooobooobooooobooobboob booboobooonn

000000 (descriptor) 00O

oob0ooobooooobbooobooooboooboobooO@bboo oboboOoon (descriptor) 30 0O)
ubbooboboooboobooooboboooogb 0odgn (ewner) DOODODOOODOOOODOODOO
gbooooooobboooooo“obo>booboob0obobo0oooonognD _diet__ O0OD0OOOO
oooo0O (porperty) 000000000 OO0OOOOOODOOOOODOODOOO

object.__get__ (self, instance, owner)
gobooooboobooobo@@uobbooboobD)oobbbooboobboobooo
oo @O0 bobobO)0o0oooooooboO owner 00 0ooooO
ool instance 1000 00ODOOOOOOOO0OO0OO0O0O0O0O0O0O0 ownerJ0oodggng
00000 NeneUUODODOODOODOUOOOOLOO@OODD)DDOODDOO AttributeError
oooopobobooooooooo

object.__set__ (self, instance, value)
0000000000000 instance 00D O000000 valueDOOOO0OO0ODOD0OOO0OODODOO

object.__delete__ (self, instance)
0000000000000 instance OO0 O0000O0O00O0O0O0OOOOOOO

ooooooboooo

0000000000000 00 “00000000 (binding behaviour)” 00 0000000000000
O0D0O0O00DO0O0O000DO0O0DOOO00n (descriptorprotocol) DO OOO: __get_ (), __set__ (),
O00_ delete_ () 00000000 OO0ODOOOOOOODOOOOOODOOODOOOOOOOOOO
0do00d00d0o00do0DOoU0o0od0oo0oU0DOo000oDoOooDoUOoODOo0ooOoDoOoDoOoOg

36 030000000



The Python Language Reference, 0 0 0 0 2.6ja2

uboboooboooobooobooboooobObooobobooobooobOooboOooDboDo
ob0o0ob0Oooo0oobO0o0obb0bobOD «e.x0000000000000 a.__dict_ ['x"1 000
type(a).__dict__ ['x"1 0000 type(a) UO0OOO0O0O0O0O0DOOOOO0DOODOOOODOOOO
ubooobooooboon

obobooooboooobooboboooboobooboooobooboobooboobobooboOoboOoobn
oboooboodbOpythenDODODOOODOOOOODOOOODOODOODOOODODOOODOODOODO
goo

oboooooooobobobooooooooobooboooooooboobOOoboooobooooono
ubboobobooboobooboobooboobobooboobbooboobooobooboban
Uo0Dbo0bbo0obo0obioOgn (ebject () O type() UODDOODODOOODOH)DOOOODOODO
gboooboobooooobooon

Uo0bo0o0ooO0oobo0oooo0ooobo0oooobboooD (hinding DOD0O0O0 a.x0000000000O
goooboobooboobu a0gbooog:

OO0000 (DirectCall) OO0 0000000O0OOOO0O0O0O0OOOOOO0O0O0O0ODOOOOOOOOD
ob00obO0ob000b00:x.__get_ _(a) OOOO0OOOODOOOO

00000000 (Imstance Binding) 000000000000 0DO0O0ODO0ODOOOOOO0OO a.x000
O0:type(a).__dict_ ['x’'].__get_ (a, type(a))O0OO0OOOOO

00000 ClassBinding) 0 O 0 000 O0O0ODODODODODODOOODOO A.x 0O0O0O0O0OAO:
A.__dict_ ['x'"].__get_ (None, A) DOOOOOOO

00000000 (Super Binding) a 0 super 000000 0000D0ODOOO super (B, obj).m()
000000 Aa000O0O BOODODO obj.__class_._mro_ O0OO0OOO0OOODOOO:
A.__dict_ ['m'"].__get_ (obj, A)DOODOOODOOODOOODOOO

boboobooboooboobooboobooooboobobooooobobooboobobobooobooboOoobn
oboo00oo0O0oo0oobo0n0 _get_ ()0 _set_ ()OO _delete. () OO0O0O0O00O0ODOO
oobooobogd_get. ()0O00O0OO0OO0OO0OOODODOOODOOOOOODODOOODOO
oboooboooboboooboboooobooooobooboooboooooobooobooooobooOoooDo
oboogn0 __set_ ()0 __delete. () OO0OO0OOO0O0OO0OC0ODOOOOCODOOOOOOOOOODO
obOoOoO;0000b00b0ocooobo0ooboooooboooooobboooobo0oboooooboOobn
_get__ ()0 _set_ () 0O000O0D0OODOOOOODODOOODOO _get__()OOODOOOO
obooobooooooooooooobooobooooooobooooboooboboooobobooooon
gobobOoOooooobooboooooooobobooobobooooboooooooobooboobooobon

(staticmethod () O classmethod () OOO)Python OO DODOODOODOODODOODODODODO
ooooogoooooobooooooooooooooooooobOobOooboooooooooooDoD
oooooooo0oooooboOobo0o0ooooooOobo0oOooooDoOooOoOoooooOobOoOooooDoObOoD

property () DOOOOO0OO0OOOOO0OOOOO0OODOOOOO0O0OOOO0OOOOOOOOOOOOOO

gboooboobooboobobooboooba

__slots___

boboooobobooboooooboboobooooboboooooooobobooooooboboon
gboooooboobooooboboooooboobooooobooboooboobooboboooboOoDbobn
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gbooboobooooboobooooboboooooboooooboOoboon

U0b00ooooooooooooobD0ooDooD0o0Dn _sless._ 0000000 O0DOOODOODO
Uod _sletss_ 0000000 O0OO0ODOOOOOOODOOODOOOOOOODOOODOOODODO
ooooooooooooOooO0o0oOoooooboOoboo0oO0oooooooObOO0oO0ooo0o0DD _diet
gobooobOobooooobobooooobooboooogoa

slots
gooooobobbobbbbobb o000 bbb oo ooooboboboboo
Jodooooooooobbbobobobbo o000 oooooooobbobobobooo
Oooooog _sless. 0000 0D0D0D0OD0D0OD0ODOD0ODOOO0OOOOOODODODOODOOOOOOOO
_dict__ [0 _weakref _ 000000000000 O0ODOO0OODOOOOO22000.

_slots__O00D0OD0OOOO0OO

e _slots 00O 0O000O0O0ODOODOODOODOO _dier _ O0OO0O0OD0OODODOOOODOODODOO
OO0 _slots__ 00000000 DOOOOODO

e _dict__ O0O00O000ODO _slots 0000000 ODOOOOCOOODOODOOOOOOODOOOO
vbobobobobobobobobobboboboboobdlbd AttributeError JQO Qg
OooobooooOooDOo0oobo0oonooOog _sless__ O0DO0OOO0DODO r_dict_ r 0000
O000o0O0O000oOb000boo0o0oooboobo 23000:000000 7_dict_ 0O __slots__
ooboooboooooboooboooobooooboooboooooooooobooobooooooonn
goooo

e _slots__ O00000DO0OD0OOCOODOODODOO _weakref _ 00000000000 O0OOO
OO00000 (weakreference) 00000000000 DOO0O0OO0O0O0OODOOO0O _slots__ O
000000 '_weakref_ ' 00000000000 OCODOOCODOOODOODOO23000:
Oo00o0o0O0 r_weakref_ "0 _slots._ 0000000000 OOOOOOOOOOOOOO
oooooo

e _slots 00000 O0O0DOO0O0CODOOOOODOOOOO @OOOOO (descriptor)000 OO
OHOOoOooOoooDOooDoDOOoOooO_sless__ O0OO0O00OO0O0OO0O0OO0OODOOODOODOODO
bobooboooobooboobooooboos;boobo0oboob0oboooboOobooOonoOoDn
obooobOoboooboobooon

e _slots_ O0000000O00OO0OO0ODOODOODOODOODOODOODODODODODOODOOOOO
0000 _slets._ ODOD0O0O0O0ODO _die_ OO0O00DOOOODOO

ooboobooobooobooooooooooboooboboooooobOoooboobboooon
oooooooooooooobob(@oboobooboooooooooboobOoboboboOo)ooo
oboobooooboobobooooboooboobooboooooobooobobboooooOoDn
gbooobooooboboooboboobOOobooooobooonog

U000 _slots__ 00 longU str 0000 tupleDOOOO”0ODOO (variable-length)” O 0O O
0000000000000 0o0ooooooa

« _slots_ 0000O000O0O0DOOCOO0ODOOODOOODOOODOOOODOOOOODODOOOOO
obooobO;00b000b00000bO00b000obO0obooobO0oboobO0oobo0ooboOobo0oooOooDn
ooooo

e _class_ 0000000 0O0OOO0OODODOD _sless.__ O0O0O0OO0OOO0OODODODOOOOODODOOOO
26000:000000000000000 _sless__ OOO00O000 _class__ OOOO0OO0OO
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oooobooogn

343 00000000000000
0000o0o0o0000ooo0ObO000dd type() OO0OO0ODODOOO0OOOOOODOOOOOOOOODOOOO
000000000 type (name, bases, dict) UOOOOOOOOOO

U0000000000000 _metaclass__ 0000000000 type() DO0O0OO __metaclass__ O
gboooboobooboobooboobobbobobooobobo

- J000DOO0OO0ODOODOOOOODOODOO
- J000DOO0O0DOODODODOOD -OD0ODOODObOOOOODbDObOOODOD
gbbooboboooooboooobobooooobooooboobooooboobooobobooo

obobooooooobobOobo _new () 0DOO0OO0OO0OO0ODOODOODOOOODOOOOO-00O0OO0
ubogboboboboobobiodbdd type.__new__ () 000 oobooobooboooobgn
gbooobooboobooboobooobooboboobobooboo

class metacls (type) :

def _ new_ (mcs, name, bases, dict):
dict[’foo’] = 'metacls was here’
return type.__ _new__ (mcs, name, bases, dict)

uoboooooboooboooboobboooooo(@uouoboooboooboooo)oboooooboon
oboobooooon _call  (y0OO0OO0ODOODODODODODOODOOOOOOOOOOOOOOO
gboocobOoboooooboooooboooon

__metaclass_
O000O0 name d bases 0000 dict 0000O0O0ODODO0O0O0OODOOO0OODODOOOO
0000000000000 oooD wype()y DODDODDOODODOD0OD0O0OODOOODOOOOO
ooooooboooooooo 22000.

00000000000 0000O0O000000O0000000000:
e dict[’'_metaclass_ '] 00000000O00O0OO

- J0D000D0O0ODOOODOODOLODOUODOODOUDOODOObOOODOODOO (class__
obooobOobooboobooooo)booooo

- 000000000 _metaclass.__ 00000000000 DO0OO0OOODOODOOOCOODOOOO
- 0000000000000 O00D00OD0O000 (types.ClassTypey OO D OO

oobooooboooobooooooooooooobobooobboooboooooboooboooooon
uboboobooboooboobobooogoobaobobooobobobobobobobooban
gboogboooboobooboobooboobo
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344 0 000000O0O0OODOOOUODODOOOOOO

00000 26000.00000000000000 isinstance() O issubclass () O0O0O0OO0O0O
00000000000 000000

U000 abc.ABCMeta U O OOO0OOOO0O0O0O0O0O00O0 (ABCs)O”00000O0DO (virtual base classes)” O
oooooooob(@oooobooo)bobobooooooobOobD ABCOOODOoOooooboooo
obooooOoboooooon

class.__instancecheck__ (self, instance)
instance 1 (OO0 O00O000000)class0000000O0O0O0000O0O0O0O tred 0000000
0000000 isinstance (instance, class) 00000000 O0OOOOOO

class.__subclasscheck__ (self, subclass)
subclass 1 (DO O0OUO0O0OO0OO0O)cass OOO0O0OOOO0O0OOO0OO0OO0wmeeddOOOOOOn
O00000 issubclass (subclass, class) D00 0OO0O00OOOOOOOOO

bobooooboboooboobobooooobOobooooobooboobooboOoboboooboOoDboOoDbn
gbbooboboobboobboobbobboobobobbobboobbobbobbobbobboboban
gbooboooboobooboobooboobooboobbboobooboobooboobbon
gooooooo

O0e:

PEP 3119 - Introducing Abstract Base Classes __instancecheck__ () O __subclasscheck__ ()
O00O00Oisinstance () O issubclass () DOO0O0O0OO0O0OO0O0OOOOOCOOOOOOOO
0dd (kbc0 000000 DOOOODODODO)DOOOOOOODODOOOODODOOOOOOOOOO
oooogd

345 000000000O00DODOOO0O0ODODO

object.__call (self[, args... ])
gododooooooonD ‘o000 obdo;obdoobooobooOooboOoOoon
x (argl, arg2, ...) O x._ call_ (argl, arg2, ...)0O00OOO0O0OO0OO0OOOOOOOO

346 D0O0O0OOODOODODOO

gboobooobooooboooooobooboboooboooboooooboobooooooOoo@Eon
gooooooo)ooooooo@ooooo)boobooooooboooobDooDooDoOoDo
oboooboooooooooboooobooboooobooobboboooboooooooooboOoooon
oobOooobooooboo0o;0b0o0b0bo0oobobO0o0ob0ooobOo0oobO0o0oob0o0obO0oobOo00ob0ooonn
oooooonNODOOODO O <=k < NOOODOkOODODOOOOODOODODOOOOOODO
ooboboooo0oo0obOobooo0obbO@UubuoDOonoOnD __getslice. () (OOO)ODOOO
gbobooboboooboobooooboboooooboooon)

O000oooooboobdbOpythonDOODOOOODOOOOOODOODOOODOOO append(), count (),
index (), extend (), insert (),pop (), remove (), reverse (),000 sort () DOOOOOOONO
ooooa
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O00000OD0PythonOOODOODOODOOOODOODOO keys(),values(), items (), has_key (),

get (), clear(), setdefault (), iterkeys(), itervalues(), iteritems(), popl(),
popitem(), copy (), 000 update() 00 O0O0O0OOOODOOOODO0OO0OOO0OODOOODOODO0O
UserDict OOOOOOOOOOOOOOOO _ getitem_ (),_ setitem_ (),_ delitem__ (),

U000 keys() DOOOO0OO0OODOOO0O0O0ODOO0ODOO0OOOODOO pictMixinOOOOODOOOOOOO

ooooooboboooooobobbooooboob _add. (), __radd (), __iadd (),
~mul (), _—rmul_(),000 _imul () OOOO0OO0O@OOOCOOOOOODOOO)OO
ob@oooboooobooob)obooboooo0oob0oobod;__coerce_ () 0OOO0O0OO

obooooobooooooboon

gobooooboobob0 in0000b0b0b0o000n0 __contains_ () OO0O0ODOODOOOO
000;0000000in0 has_key () 0OO0O0O0O0O0O0O0O0O0O0O0;00000000000000A0
oobooooobooooboooboooboobo0obooooobooooboOoooboboOooboOooonn
gbobooooobobobob__diter  (oO0b0OO0DOO0ODOO0OO;00000000 __diter_ ()
U iterkeys () DOO0OO0OO0OO0OO0OODOOODOO0;0000000000O000O000O00O000OO0CODOAO
oboooboooobooboo

object.__len__ (self)
000000 len() D000O0OD0ODODODODOO0OO0ODODOOOODODOOOOD >»>=000000
00000000 00o00o0DoO0o0oO0oOgnog _ _nonzero_ () DOO0OOOCOOOOOOO
_len_ ()O0OO0O0ODOOOODOOOODOODOOOOOOOOOOOOODOOOOOOOOO

object.__getitem___ (self, key)
selflkey] OO0ODO (evaluation 000000000000 O0DOOODOOODOOOOOOOO
0000oo00o0o00oooo00ooooo0oooDoo0oooOD(@UuUooDooooooDooogoo
00)OODOOODOODOOODO__getitem_ () 0000000 OOQCDOkyOdODOOODOOODO
0000 TypeError 000000000000, (00000D0ODOO0ODOOODOOOODOOODODOO
O0)keyOODOOOOODODOOOOODOODOOOUOODODOIndexError 00000000000
000000000000 kyOOODOODOODOOOODOODOODOODOOMM IndexError
Ooooooooooooono

ubb: fordbdbdbO0OO0OOOOOOOOOOOODOODOODOODOObOODbOObOObOOOn
000000 IndexError 0000000000000 ODOOO

object.__setitem__ (self, key, value)
selflkey] 000000000 DOD0ODOODODOODODOODOO __getitem_ () DOO0ODOOODOO
0000000000000 0o0o00oooDoo0oo00oDoooooooooooon
00d000ood0oo00oo0oo0Uoo0ooOo0oo0ooO0ooOoU0ooOoOooDoooDo
00000000000 kyOOODOODO __getitem__ () 00000O0D0OODOOODOODODOO
oooooooog

object.__delitem__ (self, key)
selflkey] OOODOO0ODOO0ODO0ODOOODOOOO __getitem_ () DOODOO0ODOOODOO
000000000 00o00ooooooooooooooD0o0ooo0ooooDoo0ooDoOOooonon
00000000000 DO0D0O0D0ODO0ODDO keyOOOODOO __getitem () O0ODOODOO
odo0obOoooOoboooooogooo

object.__iter__ (self)
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booobobooobOoboboooboboooobooooboobooooobobooooobOoDbn
ooboobbooooobobooobooooobooobooobooboooooooooooboboooonn
ooboobooooobooooobooooooooooboooooobOoobOooboOoDbOobo
U iterkeys () OOD0OOO0OO0OODOOOOCOOOOOOO

oooobooooboobooboooobooooboooobo;obooooboooOoon
gboobobooboboboobobooboboobobobbobonO wpeiter 1000
gooood

object.__reversed _ (self)
reversed() 0000000000 O0D0OO0OO0OOODOOOOOOODOO@EOOOO)DOOODOO
goooo0ooopoOo0opoooO0OooooO0OoboooOoooDooOooooogooooo

Ubob0o0ooooboobod (dn000 not in)0O0000O0O0O0O0O0O0O0O0DOO0DOODOOOOOOOO
ugobgdgbooobboobbobobuooboobbobbooboobboboboobooboogan
googboooboobooboobooboobooo

object._ contains__ (self, item)
0000000000000 00D0O00DO00DO0O0DOD itemO self 000O0O0DO0OODOODOO
0d0000o0o00oo000o00oo00oo0U0oDo0000ooO00oDooo0oO00o0ooOo0ooDoOoono
0000000000 oo0ooooooooooooooogn

__contains__ () 0000000D0OOO0OOOOOOOOO0O0O0000000O00O0__iter_ ()
gboooboboobbooooboobboobboobo0nD__getitem () ODOOODODOO
gooobouoobooooboobooboo

347 000000D0OOCOOOOOUOOODDOOOOOOOOO

ubobdoboobobobooboboboobobobobooboboboboboobobooon
gbobooboboboobobOobOobOobO_getslice. ()UDOOOODOODO;ODO0DODOO
gbobooboobooooboboooooboooo

object.__getslice__ (self,i,j)
00000 220000:00000000000 _getitem_ () 00D0O0O00OD0OODOOOODOO
00000000000 0@OO0O00Og CrythonOODOOO __getslice_ () O0O0OO0OOOO
0000000000000 0000ODoO0o0000o0oo0ooDo0ooooooooooooooo
O0000)self[1:37) 000000000000 00O0DODO0O0O0OODODOOO0ODOOODOQC self00O
00000000o0ooo0onooooooon(0,;000000000000000 sys.maxint O
00o0dooooooooo0ooooooooooooo0ooooooooooOooooggo
000000oooooooooo0o0o0oooong __len. ()ODO0ODOOOCOODOOOOOOO
00 AttributeError 00000000000 DOOO0DODOODOOOODOOODODOOODOOODOO
000000000000 000000000000000000D000000 _getslice_ ()

00000000000 DO0000D0DOO00000D0OO00000DO0 _ _getitem. . () O0O0OO
ooo
object.__setslice__ (self, i, ], sequence)

self[i:j]O000000000O0O00000DOOO0O0:000,;000000 __getslice_ ()
ooooboboooboobon
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0000000000000 000 __setslice_ () O0O0ODODO self[i:j:k] 000000
000000000 __setslice_ () ODOOOOOOOO0OO0OOOOOOOOOOOOOOOO
__setitem_ () OOOOOOO

object.__delslice_ (self,i,j)
self[i:7) 000000000000 0OO0ODOODOO:000,;0D00000 __getslice_ ()
ooo0ooooDboooooo

Uboo00o0obOoobOoo0bOoon0 __delslice () ODO0OD0O0O selfli:j:k] 000000
O0oO0D0O00000 _ _delslice () 0O0O0O0OO0OO0OO0OODOOO0OOOOO0OOCOODOOOOOOO
__delitem__ () ODOO0OOOOO

goooobobobotooooooobobboodooobob bbb bbbooogo
Jooooobobboooooooobobobobooooooobobob oo oDbobboOooo
oodoooodnd __getitem_ () O__setitem_ () DO0O0O0O __delitem_ () OOO0O0O0O
oooooooooooooooooono

000000000000 000oooooo0o0ooo0 PpythonO00O0OO0OODDOOOOOOOODO
OOoodd (_getitem_ () O__setitem_ () O0OODO _ _delitem_ () OOOO0OO0OOOOOO0O
000d0oooOoO000oooooooag):

class MyClass:
def _ _getitem__ (self, index):
def _ setitem_ (self, index, value):
def _ delitem__ (self, index):
if sys.version_info < (2, 0):
# They won’t be defined if version is at least 2.0 final
def _ _getslice__ (self, i, Jj):
return self[max (0, 1i):max(0, Jj):]
def _ _setslice__ (self, i, j, seq):
self[max (0, 1i):max(0, Jj):] = seq

def _ delslice_ (self, i, 7J):
del self[max (0, 1i):max (0, 3J):]

max () UO0000000O0OO0OO0OO0O0OO0O0OO0DO;000000 __+slice_ () OOOOOOODOOOO
oobOooobobooooboooooboooobobOooboooooooooobobo0oononDnog __xitem ()
U0000D000O0000000000000 _+slice_ () ODOOODO “O0000O0O (cooked)” OO

bobooboobobobooooobooooooobooboboooooboobobooooobOoboOoobo
obobOoooooobooboobobooooo@oooobOoboboooobobooooooon) o
oboooboobooobobooobobboobO0obo0oooobooboOoDb0o0d__«item () 0O0D0O0ODO
goooooobooboboobooooooooogooboboooooDoboboooboobDobDOobO
gboboooobobobooooobobooo;0b0b0bob0 _~item_ () D0OO0OO0OODOODOO
ooooooooOoooboobobooobOoobooooooobooboodb0bmax(0, 1) 0000000
ooooooboooooboon
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348 0 000DOOOODOOOOOO

goooooobooboboooooboboobooooobooboboooooDooobobooobDOobDobO
boooooobobooooobooboboboooobO@ooooboboboobooboooboon)
obooobOoboooooboooobooooonoo

object.__add__ (self, other)
object.__sub__ (self, other)
object._ _mul__ (self, other)
object.__floordiv___ (self, other)
object.__mod___ (self, other)
object.__divmod__ (self, other)
object._ _pow__ (self, other[, modulo] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and__ (self, other)
object.__xor__ (self, other)

object.__oxr__ (self, other)
uboboooboobooboooog (+, -, %, //, %, divmod (), pow (), **x, <<, >>, &, ~, |) O
000000000000 000DO0000 x + yOOOOXxO __add__ () ODOODOOOO
0o0ooobobooooonnD x.__add__(y) D0O0DO0OOOO0OO _ _divmod__ () DOOOOO
__floordiv__ ()0 _mod_ () O0O0O0O0O0O0O0O0OO0OOCOOCOCOOOOOOOO;  truediv_ ()
@GoboO)boobooooboobUoobooboobOoUb0obUo0oobOoUb pow() DOODO
ooooobooo _pow_ () OOOOODODOOOOO0ODODODODDOOOOOODODODOOOOOOO

gbboobooboobbooboobbo0oboobbo0obddnbb NotImplementedU
uooobooogobooon

object.__div__ (self, other)

object.__truediv__ (self, other)
ooood () 0000000 O0ODOO0DODO0DO0OD0ODO0OO0OD0DDOO0 __truediv__ () OO
_ _future_ .division 0000000 OO0OOODOODDODODOODOOODOO _ div_ ()
000000 sO0000000bDobOo0o0bOoDoo0bOooodoooooooooooooonoa
0000000000000 00000;,00000 TypeErrord00000O0Ad

object.__radd__ (self, other
object.__rsub__ (self, other
object.

)
)
rmul__ (self, other)
object.__rdiv__ (self, other)
object.__rtruediv__ (self, other)
object.__rfloordiv__ (self, other)
object.__rmod__ (self, other)
object.__rdivmod__ (self, other)
object.__rpow___ (self, other)
object.__rlshift__ (self, other)
object.__rrshift__ (self, other)
object.__rand__ (self, other)

object.__rxor_ _ (self, other)
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object.__ror__ (self, other)
oooooooboooooonog (v, -, *,/,%, divmod (), pow (), x*, <<, >>, &, %, [)OOO0OO
0000000000000 000000O0Db0ODO0O0 (reflected, swapped: 0D ODDOOO)ODOO
0000000000000 DO00000000000bO00bO0DbO00oD0oDO0ooDo0oDoOooOOooDoOooo
0o0oo0oooooooon ?

bl x - yOooooooooob yd _rsub_ () DOOO0OOOO0OODOODOODDOO
0000000 x.__sub__ (y) O Notlmplemented 00O 00000 y.__rsub_ (x) 00000
gooo

oobob0b0000pow() O _rpow_ () OOOOO0ODOOODOOOODOODOO@MOOODO

gboogboooboboon)o

obd: JooooobooboobobobOobobOooooooboooboobooooooboooon
oobooooboobooobooobooboobooboooooooooooooobOoooobo0ooonn
ooboooboooboobboobbboooooooboooooooooooooooboooboooDo
uooobooboooboooo

object.__iadd__ (self, other)
object.__isub__ (self, other)
object.__imul___ (self, other)

)

(
object.__idiv__ (self, other
object.__itruediv__ (self, other)

object.__ifloordiv__ (self, other)
object.__imod___ (self, other)

object.__ ipow__ (self, other[, modulo ] )
object.__ilshift__ (self, other)
object.__irshift__ (self, other)
object.__iand__ (self, other)

object.__ixor___ (self, other)
object.__ior__ (self, other)
0000000000000 0D0O0O0 (augmented arithmetic assignments, +=, —=, =, /=, / /=, $=, x*=,

<<=,>>=¢=,"=, |=)0000000000D0D0000CO000000000000000000 (self
ooboobO)boooooooooobo@ubobogd sef 0000000000 O0)O00D0O0O0DOO
uboboboobobobobobobobooboboboboobobobooboobobobabo
oboobobd x += yOUOOOOOOXxO __iadd () OD0ODO0ODODOODOODOODODO
U000 x.__iadd__(y) O0OOO0OD0OO0OOO0O00OO0O0x0O __iadd() O00O0O0OO0COOOO
obobobO0o00000 x + yOOOOOOOODO x.__add__(y) OO0 y._ _radd_ (x)
gbooaooo

object.__neg__ (self)
object.__pos__ (self)
object.__abs__ (self)
object.__invert__ (self)
oooooo (-,+,abs () 000 ~OOOOODOOOODOODOOO

2000000000000(_add__ () 0000)00000000000O0000D0O00O00000O0000000000O0
gooooooooo0o0oooooooboboOoooooooo
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object._ complex__ (self)

object.__int__ (self)

object.__long__ (self)

object.__float__ (self)
000000 complex(),int(),long(),000 float () O0DODOO0OOODODOODOOOOO
0o0o0o0ooobooooooooooao

object.__oct__ (self)

object.__hex  (self)
000000 oct() OO0 nhex() OOOOOOOODOOOODOOOODOOOOOOOOOOOO
oo0oo0o

object.__index__ (self)
operator.index () OO0O0O0OO0O0O0O0OO0O0OO0ODOOOOOOMOOOOOOOODOO Python O
0000000000000 00000000000000D000000Imt0000 longD OO0
o0ooooooooooo25000.

object.__coerce__ (self, other)
“0O00000 (mixed-mode)” U0 OD0O0O0O0OOOOODOOODOOOOOOOOOOO self O other
000000000 oOo0O0200000000000000000000O00 NoneOOOOGOGOnO
00000000000 otherDOODODOOO NoneOOOOODOOODOOODODOOODOO
0000000 00bOO00bOO0bOo0o0bOOooobOOobOo0bOOooo0oDoOoo@oooboooooDa
0000000000000 0000D0000 selfJother DO 0DDO0ODODOO0ODOOODODOHYDOO
000 NotImplementedOOOUOONoneDOOOOO4oood

3.49 00000 (coercion rule)

U0000000 (ecoercion) 0O O0O0D0DO0O0D0O0OOO0ODOODOOODOOOODOOODOOOODOOODOODOO
gbobooboobobobooboobobobobosboboboboboboboobobobOoon
obooboooboooboooooobooooboboobooboobooboobooboOoobOooDbon
Python3.00 0000000000000 O0O0ODOOOOOO

c U 000D0000000DOOO UnicodeDOO0O0OOOO0ODOOOODOOOOODOOOODOO
uboooboobooboooo

obooobOob0oooobobooooobobooobOobOob0obo0obO0bOo0n (mixed-mode) O O
gooobobooobooboooboobobooooobobobooo

Ub0ob00obobO (ecbject0bObOO0OOOO0)0OODODOOO0O0DO00O0O0 _ coerce_ () OO0
Ub000ob0oo0oO0o0obOo000gn0;__coerce_ () OO00D0OO00O0OO0O0O0O0ODOOO coerce()
oooobobooobooboon

U000 NotImplementedUOOOOODOOOOODOOOOOOODOOOOODOODOOO

nobood _ep. ()OO0 _rep. () UOOOOODODOOOOOODOODOOOO

obooobogooDO; _iop. () OODOOOODOODOOODOODOODODOD +°00
ol _add__ () 0O00_radd_ () O0OOO0OO0OOO0OOCDOOOO0OOOOOOOOOCDOOOO
_iadd__(yOOO0OODOOOOCOOODOOOOOOOOOOODOOOOOOOO
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- 00000 xODOOyOOODDOOD x._op__ (y)y OUDDOOODOODOOODDOODDO
O00 NotImplementedOOUOOOUOO y._ _rop_ (x) O0O0O0O0OO0OOOO0OOOOOOOO
00000 NotImplementedDODODODODO TypeError 0O UOUO0O0O0O0O0OOOOOODOO
oboogooobooobgoonog:

- J0O0OO0ODODODOD:00000COOOOODODODODOOOOOO0OO0O0000000000000O000OO
gobooboooboobbobboobooboobooboobbbooboobn __rop_ ()

Doodoooooodoooobonodoodooon _ep_ () DOOOooooOOO0OO0OO0O0O0
_rop_ ()OOOODOOOOODOOOOOOOOOOOOOOODOOODOOODOOOOOODOOO
oooo0o00o0oooo0o0o0oo0ooooodd _ep_ () DO0O0O00000O0000000O

gboo.0booboboobooboboobobboboobobbobooboboobo
uboooboboobooboooo

- J000D0O00O0OOODOODOOOLOOOOODOODbOOOOOD0OODOn _op__()DO _rop__ ()
ooboooobooboooboobbooobobboobbooooooooobooooOoboOooDbOoOoDoDO
uoboobobooobooboooooooboooboobooobooooooooobooooobooonn
obooobooooboboooooboooonbon

« (‘+='0000)00DO0O0DOODOODOODOOODOOODOO _iop__()OOOODOODO
__lop__ ()OUOOODOOOOOOODDOOOOOOODD _op__()OO/MODO __rop___ ()
obooobooooboboooooboooobod

ex + yUOOOO xOODO (concatenation) 1 00O 000000000000 O0OOCOOOOOOO
ooooooobooog

ex » yOUOOOOOOOOOOODODOO (epeat)y 00000000 0OOODOODOODOOOOO
U000 (int 000 long)UO0OO0OO0O0O0O0O0OO0OOOOODOOOOOOOOO

e (_eq (yOOOOOOOOOOOOOOO)YOOOOOOOODODODOODOOOOOO(C _cmp_ ()
O0000OD0O0OD0)DO0O0 (three-way comparison) D 000000000000 O0O0O0OCOCOOOO
ooooooooooa

- J00D0000DLOD00D00DOO int,long000 floatODODOUODOOOODO; 000 complex
obooobobOoO0ooobD20000000000000000O0O000O000ODOOOOODODODOO
Oooo00Obo0oooboOooO0oobOo0o0o0o0bbOO0Odcomplex0000000O0O0O0O0OODODOO
ubobooubgbobobobdabooubodl coerce() UOODOOOOODO _ _coerce_ ()
gboooboooboooooo

3410 with OO OOOOOOOOOOO

ooo0oOo25000.00000000000 (contextmanager) 000 withOOOOOOOOOODOO
goooooooboboooboooboboooogooobobooooboboooooobOobobo
oooooooooooobooooooobobooDbO0o000oDOObO0000Dwith OO wirhD OOOD
oboboobOoboooooboooooobooooobobooooobobooooboOooboooogoo

gboooboobooboobooboobooboboobbobboboobobooboboobbobbobbobbon
ubooobobooboboboooboobooooboobooooboooon

Ub0o0o0o0O0b0o00o0obO0b00o0o0oobOo0ooo0ogbOn typecontextmanager 010 00000000
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object.__enter_  (self)
0000000000000 00000 000000000 withOODOOO asOO0O0O0O0O0OO
O000o0ooOobODOOooooooooo

object.__exit__ (self, exc_type, exc_value, traceback)
0d0D00Do0DoO0U0DOoU0DOoU0DOoO00o000Uo0U0Doo0UODOoODoOoDoOODO
0000000000000o00Doo0o00oO00oo00oo00oO00Doo0oooU0ooDoOoon
OO0 NoneOOGQOQOQOGQOQoQO

oobObOooboobooobOoooobOoobOOooobO0ooobOOoooobOoooOobOOo0obOO00obO0o0nn
ubboooobgdobbodo TmebgdobOooobooboobboooboobboboobod
gboooboobooboobooboobo

_exit ()O000OO0OO0OO0OO0OCOOOOOOOOOOOOOOOOOO0OOOOO0OO0OOO0bOO0O00O0
ooooboooobooon

Ode:

PEP 0343 - The “with” statement Python 0 with OO OO0OO0O0000O0O00O0O0OOOOOOOO

3411 OO0000OOO0ODOOOOOOODOO

boboobooobooooooboooboooooobooobooooooooobooooooobooooonn
U0000 x.__getitem (1) O0O00OD0OO0O0O0O00O0OO0O0O0O0x[i]100000000000D0A0O
ooooogo

ooboooolooooooboboooooobooboooboogoooobboooooobOOoooDo
gbooooOoboooobooboooood

>>> class C:

pass
>>> cl = C{()
>>> c2 = C()
>>> cl.__len_ = lambda: 5
>>> c2._ _len_ = lambda: 9

>>> len(cl)

>>> len(c2)

3412 000000 OO0ODOOOOOOODOO

ubobodgbobooobaooooboboboobobobobobooooboboboboobobn
typeODOODODOOOOODOOODOODOODOODOODOODOODDOOOOOOObOOoDObODnDD
g@ooooboboooobobooo)oooobobooooboooo

>>> class C(object):

pass
>>> ¢ = C()
>>> c.__len___ = lambda: 5

48 030000000
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>>> len(c)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: object of type 'C’ has no len()

0000000000000 _hash. ()0 _repr () 0O0O00wpeOOD0OOD0OODOODOOOO
bobooboobobobooooobobooboooobooooooobobooooooboboon
gboboobOoboobOOdwpe0OD0OOO0OOO0OOODOOOOODOODOOOODODOOODO

>>> 1._ hash_ () == hash(1l)
True
>>> int._ _hash__ () == hash (int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: descriptor ’__hash__’ of ’"int’ object needs an argument

U0000oOoboooobooooobo0oobo0obO0oO00O00ndO ‘metaclass confusion’ 0000000
gooboobobbobooboobooboobobbobooboobooboon

>>> type(l).__hash__ (1) == hash(1l)

True

>>> type(int).__hash__(int) == hash(int)
True

gbobooooboboobooooboboboooboobooooobooboobobDobobboobDOoDbOobo
Uoo0o0o000 _ _getattribute () O00O0O0OO0O0OO0O0OOOOC

>>> class Meta (type):
def _ _getattribute__ (xargs):
print "Metaclass getattribute invoked"
return type.__getattribute__ (xargs)

>>> class C(object):
_ _metaclass__ = Meta
def _ len_ (self):
return 10
def _ _getattribute__ (xargs):
print "Class getattribute invoked"

return object.__getattribute__ (xargs)
>>> ¢ = C()
>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked
10
>>> type(c).__len__ (c) # Explicit lookup via type
Metaclass getattribute invoked
10
>>> len(c) # Implicit lookup
10
00000 _ _getattribute () U000O0OO0OO0O0OO0OOOO0OO0OO0OOO0OO0OO0ODOOOO0ODOOOOOOO

bbb @oboboooooooboobobobooooboooobooboboboooooo booo
gbooobOo)bobooboobooooboboooobooooboOoboooooboooooon

oo
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040

HRNENRNRN

41 0000000 (naming and binding)

OO0 (mname) 00000000 O00DOOCO0DOOOO0DOOCOO0OODO0OO (namebinding 00O O0ODO
ubbooboboobbogbooboobbobboboboobooboobooboobooboban
O00O00o0oDbOo00ooDOob OO (hinding) UODOODOODOODOOOOODOO

OO000 (block)DOOPython 0000000 DOODOODODOOODOODOODOOOOOOOOD
gboboooobooboobooooobooboooooooboboobooooobOobobooooobOOobooon
goboogooooooboooob @oooboooobooboboobboobbooooooDboOoboOoDo
uboooboooob)obobooobooooooboooboboob @ooboobobooooOoobo
U “c'000000D000000000DO00)00000000000000000 eval() O execO
obooo0o0oooooooOobD0oboobobobo0ooobooDbOoD input () O0OO0O0OD0ODO0DODOOOO
ooooooboooooo

U0000o0o0oooO0obOO000 (executionframe)y 000000000000 OO0OOOO @NOOODOO
ooO0)ooOoobOoobooboooooboooobooobbooobooobooboobooobo0oooDn
gooooobooooboboboogoooobo

Uobd scopeyl 000000 ODOOOO0ODOOO0ODOOOOOODOOOOOODOOOOODOOODOODOO
oboboooobooboboooooboobooooooooboooooooboobooooobOOobooon
gooooooboobooobooboboooooobooobooooooobooboobDobobbooboDOoDbOobo
ubbooooboboboooobooobobooboooooobooboboooooboobOobooboobobooo
gboooo;bo0obo0bobooobooboobooboobooboooboobo0oooobooo-00000
boo0oooooobobooooooboobooboboobobooooboobbooooobOoboon
gooooooo

class A:
a = 42
b = list(a + 1 for i in range(10))

goooooooobooboobooogooobobooooboooooDobobDooooo@MuDboDOo:
nearest enclosing scope) D 000000000000 O0000O0D0OOOO0ODODOOO0OOODOOD
Ub0oo0O0bO0o00oobO0b0ooo0oobonooong (emvironment)y 1000000
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0000000000000 00000D000o0o0000D0o000O00O0o0oOooOgn (local variable)
000000000000 0000000000000D000000000000 (global variable) 0 00O
(00000000000 bDO000U00o0D0D0DO0000O0U0D0ODODODO0OoOOoO)yYDOOO
0000000000000 oDo00o0oo0o0DoU0o0DoU0ooDoOoooooooogn (free
variable) 0 0 0O

0000000000000 0000 NameError0000000O0OOOOOOOOOOOOOOOOO
0000000000000 UnboundLocalError DOOOO0O0OO0OOOO UnboundLocalError OO
NameError 0O QO O0O00O0O0O

00000000 oOooodn (construct)y DO OOOO: 000000 (formal parameter) 0 0O import
0000000 ooDO00 @000 oDOoooDOoooDOoooDOdoooooooooO)yoooooo
0000000000000 for00D00D00O00 except 0OODODOOODO withOOOO asO
aooo

“from...import +”0O00 import D00 import 000000000000 ODOOOOODOOOOODO
boboooobobobooooboobobooooooboobobooooboobOobooboobOoboobo
obooobOoooooooon

delUD00OD0D0O0ODOO0O0OOEelD00ODOOD0O0OOO0ODODO0O0DO0O wnbindOOO)DODODOODOODOO
oooooooooooooooooooooobooboobboobooooboobbooDooOo;ooo
OO0 syntaxError 0O OO0OODO0OO0O

U000 mport 0000000 DO0OO0DOO0O0ODOOOODOOODOOODO @WOOOODOOOOOOOOO)O
goooogo

obboooobobooooobooboooooboobooooboOobooboobooboboooboOoDbOobn
uboboaobobooboobobooboobboobooboboobobobbooboobbooobooa
gboogboooboobooboobooboobooo

OO00000O000DO0OPythonO0O0OOOO0ODODODOOOOODOOOODODOOODOODOOOOD
gboooooboooooobobooooobooboooooboOobooobooboOoboboooboOoDbobn
ooooooboooooboon

global 00O 0OO0O0OOOO0DOOOOOOOOOOOOOOOODOOOODOOODOOOODOOOD
obooooooobbooooobOooboobooboooboobobooboooOooboboooooboOoboon
ooboooooooob0oobDonD _puiltin,. OO00O0OO0OO0ODOOOOODOODOOODOOOO
bobooboobobobooooobooooboboooooooobobobooooooooboobboobn
0000000000000 00000DO0O0000O00DOO00DObOO00DOgebal DOODOOODO
obobocoooboooobobooboobooboooobobooooboon

obooooboobobooooooooooooooooobooooobooboooooooooobooooon
Ubo00oooobooonbDd _puiltins_ O0000O0O0O000000O;__builtins_ OOO0O0O
gooo@oooooooboooooobooooooono)oooooboooooooooboon __main.
00000000000 _builtins_ 0000000000 __builtin_ OO0 @O0O: s 00)O
Uboo0oboooobOo0nb _builtins_ 0O_ builtin O00000000O00O0O0O0O0O0O0DOO
U000 __builtins_ 000000000 O0O0O0O0COOOOOOOOCODOOOOOODOOOOODOO
ooo

CPython implementationdetail: J 000 _ _builtins__ 000000000000 0O0OOODOOOOO
0000000000000 O00b00O00o0O0b000b000O0DO00O0b00O00D000 __builtin,
(‘s 000D000)ODOOODOO import 0O0D0OO0DODODOODDOODOODOOOO
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O000O0D0OoOO0000DO0O0000o0DO0O0000D mpert 0000 O0O00DOOOOODOOOD
O00000000 (mainmodule)HOO__main_ 0000000

oooooooooooboboooobbbobobo0oooooooboobobobobooOoooooDboO global
gboboobobooboobobooobooboooooboobooo

ubboobobooboobooboobooboobbobobooboobooboobooboban
gobgoobboobooboboooboobooboooboobooboboobooboobobooon
gbooobooboooooboooooan

411 0000000O00O0OO

U00000D0000000D00 (nestedscope) 0O DOUODOO PythonOODOODOOOOODOODODODO
goooogd

ooboooooooooooboooboooboooobooobooboobooboobooobobobooDn
oboooooboooobooboboooooboooogoo

O00000D0000 importD —import »—000000000000000DDOOOOOOOD
ooooOobo00oobO0obOoooobOob0oo0O0bOo0n syntaxErroxr d0oooong

execOOODOODODOODODOODODODOODOODO0ODODODODOODOODODODOODODODODODODODODODOO
O0 execOOOODOOOOODOOOOODOODOODOOOODOOO SyntaxError 0000000 (O
J00000000 exec objO0O00OO0OODOODODODODOO exec obj in nsJO0OOOOOOOOO
ooo)

eval () O execfile () 0000 input () 000000 exec 00000000000 DOO0DODOODOO
0000000000000 0000000000000000000000000000000000
000000000000 0000000000000000000000O000000O00O0000O0
ooooooo !

execODOODOO eval() OODO execfile() UOOOOOOO0OO0OOOOOOODOODOOOOOOOO
obooooboobobooooooOobobooooooobobooooobOobobooooobOOobooOoon
ooo

42 00

goooooooobooobooboobooboobooooogooboooboobDoboboboobDoDbOobo
oboooboooboobooobooobo0ooboobno (aise)d000;0000D0000DO0O
obobooooboooooobobooooobooobooooobooboooboobooboboooboOoDbOobn
00000 00 (handle) DODO0OOODOODOO

PythonOOOOOODDODDOOOOO0O0(@MOO0O0O0OCOODO)ODODDOOOOOO0O0O0OOODODPython
OO0D00D00D reise0000000CO0DO0O0OCOO0OOOODO0OOOCDOODOOO0O (exception
handler) DO try .. except DOO0O00O0000000D0Dtry 00 finallyOOOOOOOOODOO
U000 (cleanupcode) 0 DD 0D OD0O0O0OODOO0ODOOOOOO0ODOOODOOOODOOODOOODO
gbobooboobooooboobooooooo

0000000000000 00000000000000000000000000000000000000000000
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PythonO0DOOOOODODO “0O0000000O (termination)” 00 00000000:0000000000DO
gboooooboooooobobooooobooboooooboOoboobooboobobobooboOoDbobn
goo@oobooooobobooooobooobooboboooobooO)obobooboooboobDoobo
gbobooboboooobobooogooboo

ooboooobooooboboooboooooboooobooOooboooboooboobooboOoobobooooon
0000000000000 000D0 systemExitJOOOO0O0OO0D0O0ODOO (backtrace) DO OO0DOOO

Ubooooobooooboobobooboig except 0O OO0OO0OOO0OO0OOO0ODOOOOODO
oboooooboboobooooobOoboooooobo0oboo0ooooobOoooooooboOobooon
gbooooobooooboobobooooobooooobobooooboboobooo

OO0O00D ¢rings) D00 00000000 OCOOODOO0ODODDDD exceptDDODOOOOODOD
oboooboobooobobbOoooOobooobobooboooboobooobooobooboobooobon

Ub00: D0O00O0DO0000b00O0Python APIODOOOO0ODOOOOOOODOOODOOOOOODO
Python OO O OOOOODOOOOODODOOOODOOOOOODOOODOOODOOODOOODOOO
boboobOobooboobooboooooboobobooooobooboobooboboboooboOoboOobn
obooooOoboooooobooon

try 0000000 sy 00 raiseJ 00000 rmise 000000000000
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050

] (expression)

ooooboOPpython DO OODOOOOODOOOOODOODOOOODOO

Ub00000000:000000000000 BNF(extendedBNF)ODOOOOOOODOOOOOODOO
gboooooboooobobooooobobooooobo@uboooo)yooooooo

name = othername

O0000DO0O00000000D00000 (semantics) 000000000000 nameO0O00OO00O0ODO
UbodbO0d othername U0 OUOOO0OOOO0OOO0O

5.1 0000 (arithmetic conversion)

gobooboooboo@mobooooboobobooboobobooboobbooboob boo
OO (coercionrule) 100000000 O0O0ODOODOODOODOODOODOODOOOOOOOOOOOOOOO
oboocobOoboooobooboooooa:

- J000DO0O0DOODUOLOOODODOOUOOODbObLOODOn;

- J000DOO0O0OOO0ODOOOODOODOOOOODOOOOODOOOOOOODOOOODOODO;
- J000DO0O0O0OODOOOODOODOODOODOODbDOODOODODOOODOODbDOn;

- J000DOO0OO0OOODOOOODOODOOOODOODOODOODOOOODOODOO

oboooboo(@ooooboobo ‘90000ob0)yobooboooooboooooboooooooonn
gooooobooooboboboobooboooooboobo

52 000000000 (atom)

oo @ooboobbh:atom)000000OD00ODOODO0OOOO0ODOODOOOOOOOODODODOOO
oooooooDOO0o00ooDo0o0ooobOoOOo0ooooDoOo0oO0oooDObO0g formO0ODDOOOOOD
obooobOooooobOooooooboooooboooooon:
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atom = identifier | literal | enclosure
enclosure = parenth_form | list_display
| generator_expression | dict_display
| string_conversion | yield_atom

5.2.1 000 (identifierd O OO O O (name))

O0D00000000D0000 (dentifiery 100 mame) JO0OOO0DOOODOOO OO0 (identifier) 0
Uoboodo (keyword) DO 0OD0OO0O0D0OO0O0DOO0O00O0 OO0OO0OOOO (raming and binding) 00 00O O
oooood

gboboboobboboboboboboboooooooooooooboboboooooooDoon
gbooobobooboobouoboobOoboobO0obol NameError 000000000

0000000000000 mangling: 00000000 OOO0ODOOOODOOOODOOOODOOODO
gbooobooboobooooooobooooobooooboooooooboobooboooDbUob bo
Uoboogoo (privatename) 0000 00000000000 O0O00O000O0OO0O0O00OOOO00O00O0OAO
goboooboooobooooooboooooboooboooobooooobOooooOooobooOooonn
obooobobo0oobobooobOoboboobobo0oooOo0bo0b00bD gamdOOODO __spam 00
_Ham__spamO000000000O0D0OO0OO0DOO0OODOOOOOOOOOOOOOODOOODOODOOOO
OO0o0o0ooooooog @essoooo)oooooooooooooboooooobooooooDobooooD
gbooobOoboooooboooobobooooobooooboboooooobooon

522 0000

PythonO0OOOOO0DO0OOO0OO0DODOOO0OOOOOOOOOOODODOOO:

literal = stringliteral | integer | longinteger

| floatnumber | imagnumber

gbooobooooboobooo@oobooooobooooboobooobooobo)boboooobo
goboooobooooboooooboobobo@oo)booboobobooboobDboobooooobDoo
ubooooooo (ireral) DOOOODOODOOOOODOODOODOOOOOOODOOOOOOODOOODOO
obooooboobooooboboooooboooooobobooobooboOobobobooboOoDbOobn
gbooobooboobobo@obobooboboobobooboboobobobobobobon
gboo0)booobooobooboooboobooooboobooooboboooboobooooboooo

5.23 00000 (parenthesized form)

uboobooboogbooboboboobbooboobodood:

parenth_form = “ (" [expression_list] ")”

56 O 50 O (expression)



The Python Language Reference, 0 0 0 0 2.6ja2

oboobooooooooooobooboooooooboob:oboobobooboo0oooboOoooDn
goboooooooooooooboo;coboboobooo0obooooooobooooooo0ooobo0ooonn
oooo

bobooooboboboooobobooooooboboboooobOobobooooobOoboOoobn
ooboobooobooo(@uoobooooboooboboobboooooooboOoobooobooobooboOooDn
oooobooboooooboooooo)g

bobooooboboboooobooboobbooooobooboooooobobobooooobOoboon
O00o0o0oboooOOoo00ooo0 00D0D —DO0O000000 “00000Db00O0 (nothing)’OODODO
gbooooobobobooboobobooooobobooooobooboboboobDobobbooobooDboDbo
oooooo

524 00000

obooooOobooooobobooooboobooooboboooobooboooooboooon:

list_display = “[" [expression_list | list_comprehension] “]”
list_comprehension = expression list_for

list_for n= “for” target_list “in” old_expression_list [list_iter]
old_expression_list = old_expression [(”,” old_expression)+ [”,"]]
old_expression = or_test | old_lambda_form

list_iter = list_for | list_if

list_if = “if"” old_expression [list_iter]

00000000000000000000000000000000000000000000000
000000000000 (listcomprehension) 000000 000000000000 O0O0O0O0OOO
000000000000000000000000000000000000O00000O00000O0
0000000000000000000000000000000000 for00000000O000
for00 if00000D0D00000D0O00O0O0DOO0O0DOO0OO0OOO0OO0DOO0O forO if0000
0000000000000 00000000000000000000000000000O00O00O
oooooo !

525 J00O0O0O0OO

0000000 (generatorexpression) 0000000 0OOOO0OO0OOOO0ODOO0ODOOODOO:

generator_expression = “(” expression genexpr_for ”)”

genexpr_for = “for” target_list “in” or_test [genexpr_iter]
genexpr_iter RE genexpr_for | genexpr_if
genexpr_if = “if” old_expression [genexpr_iter]

IPython23 000000000 for J00D0D0O0O000OON0OON0D0DO0DNOOOON0OON0O0ONOOONOO0OONoOOooon
O000O0Python3.000000000000000O0O0DODOODOOOOOO

52. 000000000 (atom) 57
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boboobooobOoboooboooobooobooboooboobooooboooboooOoboooOoDbo
00000000 for0000000000000DO forOO00 if00000000O0O0O00O0OODOO
oooooob0ooooD fergb if00D00000ODODOODOODOOOODODOODOODO
boboobOobooboobobooooboboooooboon

0000000000000 oDbb0o0o0oUb0Db000o0bDDb0OD0O00 next () O
0o0odooooOboooooooboooobbo0ooooooDn fordd indooooooODOOOOd
0000000000000 0000000 for000000OD00ODODOODOOODOOOOODODOOO
0000000000 DOO0D0O0000DO0000D0000 forO0if000000DO forO0O0DODOOO
J0odooobobDooooooooboOog: (x+xy for x in range(10) for y in bar(x))

gbooooopboboboooobooboobooboobobo0ooobobo0 Du0n (epDODODO

good

526 00O0OO

Jo0o0o0oooOobODbODOO000000o0oooooObObOoO0000o0oo0ooooUoUoooooOoOoOoOoOooOoo
od:

dict_display = “{"” [key_datum_list] “}”
key_datum_list = key_datum (”,” key_datum)x [","]
key_datum = expression ”:” expression

gbooobooobooboobooboobooo

Oo0/00000oo0ooo0ooooooooooooooooooobobo0o0oooooo:-oDo000000
obooobOoooooobobooobooboooooboooobooboooo

goooooobooooobogoobobobo oo obobobooobooooo@WoOobOobDobLo
OO00D0O0O00000000000D000 hashable 0D0OO0000O0O0O0)OO0DOOOOOOOOD
obooboooobooooboooob;0o0booo0obooboooooobOobo(@boooOoDn
gboooboobooooobobooooobooo)oboooooo

527 00000

O0D0O0ODO0O0O0D0O0 (reversequite, 10O OO0O0DOOO: backwardquote) OO0 DO OODOOOODOO:

string_conversion = Wt expression_list W'/

gbbooboboobooboobbobbobbobbobbobobobobobbobobobboboban
gbooobooobooboobooo

gbooobOobooboobdob NeneO 0000000000 ODOOOOOODODOOOOODODOO
U00000obOoOo0obooobog pythonO0OOOO00OO0O0O0O eval()OOOOOOOOOODOO
goo(@oobooboobooooboboooobooooooo)o

(Cooooooooo0oOoooooDbOooOoOooooOObOOoO0oooODOOOoO0oooDOO0O0”g (funny)
0r’0o0o0obooboooboobooboocooobon)
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gboooooooooooobo@uoboboboboboboboboobooooooo)oo ... o
U0b000ooobOooO0obooobo0oboobO0obooobOoOneval () OOO0OO0OOOOOODOO
O00000D0 (syntaxError 00O OODOO)T

Ub000dbb repr() DOODOOO0ODOOOOODOODOODOOOOODOOOOODOOODOOOODO
obooooboo0o0o0 str() OO00OO0O0ODOOO0OO0OOO0ODOOOO0ODOODOOOOODOOOOOOO0DOOO0

5.2.8 Yield O

A\ (ll ll) ”

yield_atom yield_expression

yield_expression = “yield” [expression_list]

oboooo25000.vyieldO0OOOOOD0OODOODOOOOOOOOOOOOOOODOODOOOOOO
goobgb yvieldOOODOOODOODOOODOODOODOODODODOODOODOOO

bobooboobobooooooboboobooooboboooooooobobooboobOoboOoon
oboboooobobooboooooboobboooooboobooboboooobobooooooboOobooon
o0o0ooooboboooboooD yieldOObOOOOOOOOOOOOODOOODODOOODDOO
U0000000000 expression_ list OO00O0O0OO0OO00O0OO0O0OO0OO0O0O0O0O0O0OO0OO0OO
obooboooooooooooooboooboobooboobOoobOOoobOOo0oOOoOobOOooDOon
obooooboobOoooooooobooboobOoboooboooooooboOoboOobO0o0ng yield
gobOooboobooooboooobooboobbo0oboo0oooobboOonD yvieldOooODoooO
boooboboooooboon

obooooobooboboooobobooooooboobobooooooobOobooboboobOOoboOoon
gobooboolooooooooooboooooobooboobooooooooboooboo0oooDoooDo
yield0OOOOOODOOOOOODODOOO0O00DOD0O0000000ooobo0oooooobooooD
gooooooo

gbbooboobouoobooboobobobobbobbooboobooboobooa

generator.next ()
0000000 00o0b0o0obo0obbo0obOo0 yvieldOOOODOOODODOOODDOOODOODODO
O000000 next () DOOO0O0D0OO0OODO0OOOOOO yieldOOO NoneOOOGOGOO
00000000DOO0O00000 yvieldOOOOODODOOOOOODODOOOOOOOOOOOOO
00000000 expression_list 0000 next () DO0O0O0O0O0OOOOOOOOOOOOGOO
0000000000 00000 stopIteration0 000000

generator.send (value)
OoO000boO0o0oOobO0o0 “o0r0000b0bO00UbObOd valueOOODODODO yieldOO
Ub000b000O0send() 00000000 DO0OO0ODOOOOODOODO0ODODOOOODOODODOO
00000000000 stopIterationO00O0O0O0O0OOODOOODOOOOODOODOO send()
iU uou NenebbbbDODbUOODDUOODODDDODOODDUODDODOO
yvieldDOOODODODOOODOOOO

generator.throw(type[, value[, traceback]])
ooobooobooobooooD wyeyeOOOOOOOODOOOOODOODOOOOOODOOODOO
0000000000000 00000000000D000 stopIterationd00000O0O0O0O
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oobooboboooooobooobooboboooo0oobooooboooboooboooOoobooonn
ooooooboooo

generator.close ()
U0000D00O0D0Db0O0b0DO0 GeneratorExit O OOODODODOOODOODODOOO (DO
000000 DbO0O0O0obobOoOoOonon)stoplteration 0000 (DOOODOOOOOO)
GeneratorExit 0O DO0OOOODO close)UDODO0ODODOODODOODODOODODOOODO
U000 RuntimeError 000000 close () UO0OODOOODOODOOODOODOODOOODOO
ogooobooboobobooooo

gboboabodgbuogboobobooobooboobooboobooboobaon:

>>> def echo(value=None) :

print "Execution starts when 'next ()’ is called for the first time."
try:
while True:
try:
value = (yield value)
except Exception, e:
value = e
finally:
print "Don’t forget to clean up when ’‘close()’ is called."
>>> generator = echo(1l)
>>> print generator.next ()
Execution starts when ’'next ()’ is called for the first time.

1

>>> print generator.next ()

None

>>> print generator.send(2)

2

>>> generator.throw (TypeError, "spam")
TypeError (/! spam’,)

>>> generator.close ()

Don’t forget to clean up when ’‘close()’ is called.

O0e:

PEPO0342-00000000000CO0DO0DO0OOOOD ODOOOOODOOODOOOOObOOO0bO0O0DOO0
O0o0oo0oDoOooobD APIOO000ODO0OO00DO

5.3 000 (primary)

gbboobobooooboooobooboooobooobooboobooobOobooOog:

primary = atom | attributeref | subscription | slicing | call

531 0000

obooobOooooooboooobooooooobooog:

attributeref = primary ”.” identifier
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booooooboobobobooooobooboooobooboobOoboooooobobOoboon
gbooooobooooooobooboooooboobooooobooboobooboOoboboooboOoDbobn
gboooboobO0oboooooob0ooboob0ooo0b0o0bDO0 AttributeError 000000
toooboobobobooooobooboboooooooboobobobooooooooboooooon
gboocobOoboooobobooooobobooooobobooooboOobooooo

5.3.2 0000 (subscription)

gooooooooboobo@woooooboobooboOo)boob (OH)yobooobooobDOoOoboOoDbo
goog:

w [ 14 14

subscription = primary expression_list “]

gbobooboboooboobobooooobooooboboooboobobooooooboon

gbooooobooooooboboooooboobooooobooboooboobooboboooboooboon
gboboooobobobooboobobooobooboboooooboobooobog vaveyDoooooD (0O
gboboobOoboobooboooobooboooobobooobooboooon)

ooboooooooooooo@oo)oboooboo@oo)obooooooooooobooobo
goboooboooooobooobobDd (x(-110x00000000000O0O00OOO))Y00D0O0DOO
gboogoboooboobooboboobboobbobbobbobbobbobbobbobbobbon
obobo(@oooooo)boobooboooobobooobooo

O000000000 (character) OO0 0000000 O0DOOO0O0 100000000O000O0O0O0DOO

5.3.3 000000 (slicing)

booobooboobooboooob@oboobooooobooo)booboooobooooobo
gbobooobOoboooboooobobodbb delbO0ObO0OO0OOOOOODOOOODOOOODO
ooooooboboooog:

slicing = simple_slicing | extended_slicing
simple_slicing n= primary “[” short_slice “]”
extended_slicing = primary “[” slice_list “]”
slice_1list = slice_item (”,” slice_item)* [”,"]
slice_item = expression | proper_slice | ellipsis
proper_slice = short_slice | long_slice
short_slice = [lower_bound] ":” [upper_bound]
long_slice = short_slice ":” [stride]
lower_bound = expression

upper_bound = expression

stride = expression

ellipsis = oo

oobooobooooooooobboobooobo:-oboboooboobooobooboooboOobooboOooonn
goboobooooobooooooobooooboooboooooobOoobDOo@ooDOoboboOoDbo
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O0000000000000000 elipsis)D000000)I0D00O0O0O0ODOOOOOOOOOD
gboooooboooooobobooooobooboobooobooboobooboobobobooboOoDbobn
gooooooboobobooooobobooooogooboboboooobobobooobobOobobo
gbobooboboooobooooboobooooobooooboOobooooboboooooboon

oboooobOobobooooobOobooooooooobooooobOoboboooooboOobooon
goboooooboooboooboobooooooobooooooobobooboobDobobbobDOoDbOobo
ubooobooobo;0b000b00b00ob0ooibgn sys.maxint JOOOOO0OO0O0O0OO00OO0ODOO
gboboobobooobooboooobobooooboooobobo:;ob00, ;0000000000000
Uoo00ooooboobnbD (k0 1 <= kxk < jOOO0OOOOOOOODOOOOOOOOOOOOCOO0O0OO0
gbobobobooboo b job0oboboobooooooooooooboooobooooboooon
goboooobobooboobooooboboooo)g

ooboooobooooboooooobooooOooooboooobboOoooboooobOooooooOooooon
goooooooobooboboooooooboboboooobooooboboboooobooobooDbo
bobooboobooboobooboobooobooboboooooboboobooboboobooooboOobOoobn
oobOoobooboobooobbooboooboooooooobooobo;b00o0obo0obob0o0ooboOooDn
obooooboobobooooobooboboooobooboboobooobOoboboooboobOOoboobn
oooobobob0oboo0boobOo0obboOob EllipsisO00000D00O0OOOOODOOODOODOO
uboobooboobooboo@ubobb 00)d start,stop000 step000OO00O0O0ODOO
OO00000000D0OD000D0DO (stride)D00000D0O00O0DOOO NoneOOOOOOOODOO

5.3.4 00O 00O (call)

U000 cal)DOO0OO0O0OOD0OO0DOOO (callableobject, 10O OODOO)ODOOODOOODOODOO
gboooobooooboboooooboooon:

A\ (ll

call = primary [argument_list [”,"]

II) ”

| expression genexpr_for]

argument_list = positional_arguments [”,” keyword_arguments]
", Wk expression] [”,” keyword_arguments]
keyword_arguments [”,” “x"” expression]
Yy ’

, **" expression]

W oo\

*"” expression [”, *"" expression] "

[II,II W

[

[7,” “xx" expression]
\

[

\ expressi
\

**" expression

positional_arguments expression (”,”

expression) %

keyword_arguments keyword_item (”,” keyword_item) x

keyword_item = identifier “=" expression

boboooobooooooboboooooboboooobooboobooboobobooooboOoDboOobn
ooooooo

obobooboooboooooooooobooooooooboooooboob(@ooobooobobooooo
oobooboooboobooobobooboobobOooobOoobooboobooOooOobooDn
ooboooboooboooboooboobooobo;bboobbo0oooobooobooboobbooooboooonn
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o0ooooooooOo)YyOboooooooooDbOOoO0O0o000ooDOO0O0000O0O0O (formal parameter)
oboocoooboooooooooobobooooon

O0000o0DoobOobo0oooob0bOob0o0oooOoDOobDOonn (positional argument) D000 OO0 OO
gboooboobooooobooboboboooooooboobOooNObOobooooooobobooo
gboooNOODOOOOoooOoobooobooobooobOoboooobooooboooobobooboooo
gbobogooo(@oboooooooobobooooooobooobooboboobbobobobooDooo
Hoobooooooooooooboooo TypeErrorJ00000000O00OOOOOOCOODOAO
booooobobOoboobono @O NeneOOOOOOOOODOOOOOOOOO)YIDOODOODOO
gbooooboooboobooboboobooobooobooooobooboobooboobobooboOobOobn
go@ooooboobobooooboooooooobobOobobOo;00oo0ob0obobobobo
ubbooooboboooooobobooboooobobooooooboboobobooboobOoDbobo
gboboobooooboboooooboooobo;obooooboooobOooboooonDH)oooobo
ob0ooooooob0o0ooob0ob0bo0b00o0ooDb000o0b0bD TypeErroxr 00000000
oooooboooobobooooboooobobooooobooogooboooboooDobooo

CPython implementation detail: 0 0 0000000000000 0000ODODDOOOOOOOO0OOO
obobooboobooobooooobooboobooboobobobooboooOob ‘ococrobobooboobooon
gboobo0ooooboboboboooboobooboboboobocpythondogoCcognoobobooOO
UboobO0bo0o0ob0o0obo0ooobd0bn pyArg_ParseTuple () DOOOOOO

U00000O000O000O000o0b000b00b0000 ~identifier00000000O0O00O00OO
U0000O0TypeError 0000000 0OD0; 000 xidentifierJ0000000O00O0O0O0OOOO
ubooobobooboo@uoboobooooobobooooboooooboono)yobooboooo

Ub0oO0o0oobOob0O0oO0o0oOobOO0b00o000b0O0bO000n0 s+~identifier0000000O000O0O
O000000TypeError 000000000 ;000 *+xidentifier000000O000O00OO0OOOO
gboogbooooboo@obobooboooboboooboboobooboooH)bobooboo
boooobooooboooobooboooo@woo)boooobooboooo

O00000000 »expression0 000000000 expression0000000O0OOOODOOO
0000000o0ooooooooo0oo00oo0o00b0obO0ob0obO0oOooDooD;o0DoooooDono xi
o 2NOO y/,..,yMOOOOD0O0O0ODO expressionO0000000OM+NDOOODODOO x/I,...,xN,y1,...,
yMO0OOOOOOODOODOOODOODOO

rexpression 00000000000 00 O00O0O00DOO0ODOOO0OOOO0OOOO0ODOOOO OOO00
UO000bO0bO0o0bO0oDbO (x~expression 000000000 O0ODOOOOODOOO)Y)YWDLOOO:

>>> def f(a, b):
print a, b

>>> f(b=1, *(2,))
21
>>> f(a=1, *(2,))
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: f () got multiple values for keyword argument ’a’
>>> f£(1, *(2,))
12

googoo

U0000000 ~expression000000000O00O0O0O0O0O0O0O0OOOOOOOOODOOODOAO
oooobooboooobobooonog
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O000000 s+xexpression000000000OOexpression00000000O0O0OOOOOO0O
0000bO0b0o0bO00bU00bO00obD0ob0bO0bO0b000bU00bO0Ob0OD0O0D0OO expression
00000000000 00000 TypeError000000oQonoOog

xidentifier U xxidentifier 00000000000 O0OO0O0OCOOOOOODOOOOCODOODOAO
U00000000 (sublist) OO00OOO0OO0O0O0OO0O0O0OO0ODOO0O0DOOO0OOOOCOOO;sublistO0O0O
gooo0oooob0oboobooboobobobo0oddseblist000DOO0OO0OO0OO0OOODOODODOO
gboboobobooobooboooobooboooobobooobooboooooboooo

UobOo0obO0oooobo0oob0ooboooobooobO0obbodd NoneOOO0OOOOOOOOO
gooooobobooooboboooooboboooooboooooboobooobooobooobo

gboooboobooooooOono

obooobOobooobo: obooboobOo0oobOooboobooobooooobooo0oobooobo0oonn
oobooboooooD eind)0DO0;0000000000000DO00O0DOO0ODOOOODOO
O000 retcurn00000000D0OCO0O0O0DOO0O0ODO (eturnvalue) 00000000

O00000000oooooooood:. 000o0ooDoooo00oO0000,0000oooooooooon
00 built-in-funcs OO0 DO ODOOOOOO

gboooooboooob:. bobooooooboboooobooboooboog

oboooOobooooobobooo:. boobooboooobOoobobooobobooooboooooboobo
gboobooboobooboboobobooboob:-bo0b0oboobooboboobo

googd
obooooOobooooob:. 0000 _call () OOOOODOOOOCODOOOOODOOOOO;
_call (bOooObOOobObOOobObOOobbOooboobooboobao

54 00000 (power operator)

gbobooobobooooobobobooooboboboooobs,obooooobobobOoon
gboboobOoboobooboboooobooboooooboboooog:

power = primary [”**" u_expr]

gboboobOoboobooboobooooooboboooooboobooboobooboboboooboOoboOobn
obooooOobO @oOoboooob0obboobO0ob0o0ooonbOobn -1«x+x20 -1 00000)O

uioboobooooboooooobooboobodbDpow() DOODOOOOOOODOOOOOODOO
gboboobOobooooobooooobooooboboooobooobooo

ubgboobobobobobooboboboobobobooboboboobobooboboboan
gboobobooobobooooo@ouobob)yboobobobobobosbobobobobooooon
goboOoobobOoooboobOoooboobobboOonounoOn 10++x20 1000000000 10x%-2
Uo.ol000000@OOO0OOODOOO0OO0O0OO0O0O0O Python22000000000Python2.1000
gbooooboobooooboboooooboooooboboooobobooon)

0.0 00000000000 ZerobDivisionError 00000000 OOOOOOOOODODODO
ValueError Q0 O0QOo0nQg
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55 00000000000000 (unary arithmetic and bitwise op-
eration)

gboobuogboogbooboboboobooboobodoboonod:

u_expr = power | “-" u_expr | “t+” u_expr | “~" u_expr
00000 -(@ooO)oooooooOoooOooooo @Gnverty OO OO
oo +(@bobO)ooooboboboooooon

oooono ~@O)0000b0o000b0b0o0ooob0obOoO (bitwiseinvert)y 1000 xO0000O0O
UbodbD-«(x+1) JDOOoobooobooboobooboboboboobooboooDn

UbooobO0bo0ooo0obo0ooob0oboonouDO TypeErroxr000o0oooononO

5.6 000000 (binary arithmetic operation)

000000000000 0000000000000000000000000000000000
00000000000000000 (powe) 0000000000000 0000000O00000O
(multiplicatie) 0 00000 O (additie) 0000000000

W,

m_expr = u_expr | m_expr “*” u_expr | m_expr “//” u_expr | m_expr “/"” u_expr
| m_expr “$"” u_expr

a_expr = m_expr | a_expr “+” m_expr | a_expr “-" m_expr

» (00 : multiplication) 0 0 0000000000000 00DOOOO0O00O0OO0OO0OO00OOODO0OO0O0OD
o(@uoooooboooo)obooooboooooobooobooboooboobooboOooonn
gbooooooooobobooooboooboobooboooooOoobobooooooooooboOoDDbn
goooooboooobooboboooooboooogo

/(@ 0O:division) 000 // (@ 00000: floordivision) 0000000000000 O0O0O0O000O00OOD
ooboooooooooOoobOoobOooobOoooboooooooooooOooobo;ocobbo0oobooonn
oo0oooD flecor 0000000000 OO0O0DO0O0DOODOO0O0DO ZerobivisionError OO0
googoo

s(@O000:modulo) 0000000000000 0OO0OO0O0OOOODOOODOOODOOOOOODOOODOO
ubboobooboabobooboobuiobdail ZeroDivisionError DO UODOOOOOOOOOONO
gbooobobbooobon 3.14%0.70 0.34 00000 (3.140 4+0.7 + 0.3400000)00
oboooobooobooooboo@uboo)ooooboobs;ooboboobooboboobooDbo
00000000ooooooooooooon ?

gboooboobooboboboobobob:x == (x/y)*y + (xsy) OODO0OO0O0ODOODOOO
Ubob00oboobooOoboO0n divmod():divmod(x, y) == (x/y, x%y) 0000000000

Zabs(x%y) < abs(y) 0000000000000000000000000D00000O00O00 (roundof) 0000000
J000d0oooooooooobooooOoOpPythonO00O0OOOOO IEEE7S4000000000000000O0COCOOOO0O
000 -1e-100 % 1lelO00 lelooOO0OO0O0O0O0O0DOOO0O0OOO0O0O0OOO -1e-100 + lelooO0OO00O0O0O0O0OCOOOO
000000 leloo000000 mathOOOOOOOO fmod() OO00OO0OO0OO0OOOOO0OOO0OODOOOOOOOOOOODODOO
0000 -le-l00000000O0OCO0O0O00O0ODODOOODOOOOOODOODODOOOOOOODO
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boboboboobobobOobobOob0obOobg; x/yd floor(x/y) O floor(x/y) - 10
0o0oo000o0ooooooooooooooooooon

ooboooob0o0oooooobboOoobD sOoooboodo suing) DOODOOODOOOODOOODO
gooobooooobobooboo@oobooboooooooboooo)bobbooooooboo0ooobon Python
U00O00000000 string-formatting 0 0000000000000 O0O 23000:00000000
Uob00o00bo0oobOoooD divmod () OOO0O0OD0OOODOOOOOOOOOOOOOODOOOODO
Uobooooooibnb abs() OODOOOOOOOOOOOOOODO+(@O)DODOOOOODOODOO
bboooooboboooooboboooooobooboooooobobobooobooboOoboon
ob0oooOobooooboboooboobob0obOob0o0o0oobO0obO0O0n0g (concatenate)y 1 0 OO0

-(o0)oooooboobooboobuooboboboboobooboobobbobooboo

5.7 0O 0O 0O0O (shifting operation)

gboboobOobooooboboooboobooooboon:

shift_expr = a_expr | shift_expr ( “<<” | “>>" ) a_expr

obooboooooooooboooboobooboooobooooooOoboooboooboooboonn
oboboooOoboooooboboooooboooobooboooooboooooboOooon

nO000000000 pow(2,n) OO000O00D0OO0O0DOOO000O000,000000000 pow(2,n)
uboobO0oboooooboboobooboboboobOoboonbg valueErrord0oooooon

58 00 00000DODOO0O (binary bitwise operation)

obooooOoooooobobooobooooooboooooboboobooog:

and_expr = shift_expr | and_expr “&” shift_expr
XOr_expr = and_expr | xor_expr “*" and_expr
or_expr o= xXor_expr | or_expr “|” xor_expr

sdi000oobOoobooobOOo ANDOOOOOOOoooboooboooooooooboooDo
obooooOoboooooobooood

~000000000000000 XOR(OUOoRp)ooooooooooooooobooooDbo
gboboobooooboobooobooboooooboooo

|gdb00ooo0obooobooboooboorR@ubOooRp)bOoooooooooooooooobooonn
gooooooooobooboooobooboooboooo

’x0y0D0OO0O0O0DO0O0O000000000000 floor(x/y) O (x-x%y)/y00000000000000000000
JOoO00O0D00 PythonO divmod(x,y) [0] = v + x $ yO xOOOOO0OOOO0OOO0OOOOOO0OOOOOOOOODOOOOO
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5.9 00 (comparison)

cOobooodOpbpythonOO0OOO0OOO0OO0OOO0ODOOOOODOOOOCODODOOOOODOOOOODOODOO
gboooboobooboobobbobbobibb0 a < b < cUbbOO0ObOOO0ODOOO0ODOODOO
oooooooooobocoooooon:

comparison n= or_expr ( comp_operator oOr_expr )x*
Comp operator L \\<II I \\>” | \\::II I \\>:II | \\<:II | \\<>II I ” ':II
| \\iSII [Ilnotll] | [Ilnotff] “inll

gboooboooboobd:True 00 FalseOOOOOO

000000 0DO000O0Db0O0DO000D0OOD0x <y <=z0O0x <y and y <= zO00OOODOO
oboooooobOobOobooboo yObobOOoOoOooooooobOobobo@ooooooon x <
yOooooo zO000O0OO0OO0ODODOOO0OOooDOOoo)o

ooooodoa,b,ec,...y,z000O opl,op2,...,opNODOODODODOOOO a opl b op2 ¢ ... ¥
opN z0O a opl b and b op2 ¢c and ... vy opN zOOOODOOOOOOOOODOOOODOOO
doo0dooooooooooan

a opl b op2 cOO000O000 00O cOO0O0O00DOO0O0DOOO0OOOOOOOOOOOOOOODOOO
uboboobOobobobod x <y > zO0O@OOOOOOOODODOOOOOO)OOOOoOOOOOOO

<0 !'=0b00b00oooobogob;cobobooooboboboboono '=000000;000 '=000
gboboobobd <>00boboobobb <>0bgboobobobobobobbobobgoon
goood

uoi < >==>=<=000 !=0000bboooboobooooboooboboobboooboan
gooboooboobooboobooboobooboobbobobooboobooboooobDoboon
oboooboooboooboob bbb boboobooboooboobooboobOooboobo
obooooboboobooobOoboboooboobobooooong _emp_ OOO0OO0O0 __ ot 000
ubobgboobobobobooboboobooboboobobobooboboobooboo aon
gboooboooboooobooo

(0000000000000000000000000000 in000 not in000000000C
000000000000 00000000000000000000000000000000000
oooo)

gboboobOobooooboboooooboboooooboon:
- J000D0O0O0DOODOODOODObOOODOOO

- 0000000000000 0000000000(@CO0D0000 ord() 000)0000D00DOO0
(lexicographically) 0 0 0 000000 Unicode D00 8000000000000 0O0D0D0OOO0O
ooooog ¢

- J0000O0O0O0OOOO0OOOO0OOOOODOOODOOUODOOODDOOOOOOOOOODOOODODODO
oobbOoobooboobboobboobooobobooooooooooobooooboooooboboOoOonn

40000000000000000000000000000000000000000000000000000000000
u"\u00C7" O u"\u0043\u0327"00000000000O0O00O00C0O0O00O00O (LATIN CAPITAL LETTER C WITH CEDILLA)
J00000O0000000obo0o00ooo0o0oboob00O0000o0000000 unicodedata.normalize() DOOO0OODOO
oooooo

5.9. 00O (comparison) 67



The Python Language Reference, 0 0 0 0 2.6ja2

gooobooooboobooooboobooogn

vboboboooobogbobooboobdobobobobooboobobooobobobo
gooodl cmp([1,2,x1, [1,2,yv]) 0Dcmp(x,y) OO000000000000000000O
tboooooocoooobooooooboooboobobobobobo @ooo (1,21 < [1,2,31
ooogoo)o

00 @O))OUDUODUODCKkey, valuey OO ODODOODOODODOOOOOODOODODOOOO
0000°0000000000000000000000000000000O000000000
oo ¢

- 000000 0ODOOODOODOOODOOODOODbOOOODOOObODOOODOOODOODO
oboobOoobooobooobobooboooobooboobooboobooboooboonn
gboooboboooobobooooga

U000 in000 not in00000D000DO0O00O0ODOOOD0OO0 (UOD0OOOOOmembership)d0O O
U000 x in sO0xO00000000 sOUDOOO0OO0OO0OO0DOOOOODOOOOOODOO0OOODO0ODOAO
O000 x not in sO x in sO00O (negation 000000000000 OCODOOOODOOOD
oobooOoooOooooooooobooobOoobOOo;oobooooooobooobbooboboOooobooOoooDn
goboooobooobooooboooooooboooooooobboooooooobbooobbooDo
gboboobooboobooboobobooooboobooooooboobooboobooboobooobooboOoobo
obooobOoooooboboooo@ubooo)bbooboobooboobOoboooooDboon

gboooboboboobil x in yO x == y[i] 00000000000 :;0000000000000
ubooobooooboon

Unicode 00000000 DODO0O0OO0OONO x in yOxO yOOOOOOOOOOooooooOO
o0boobobooo0buoobobOouboboUDb yv.find(x) '= -1 000 x000yOOGOOOGOO
0000000000000 0000000 u'ab’" in 'abe’ O TrueOOOOOOODOODOOOO
0000000000000 0O0ODOO0O0000000DoooDDOOoOoO0ogog " in "abe" O True
0o0o00o0ooooooboobooobo 23 000: 0000*000 1 00000000000000
O000. _ contains_ () OOO0OOO0OOO0ODO0OOODODOOOOOOODO x in yOOOOGOoGOoOGd
y.__contains_ (x) JO00OO0OO0O0O0OOOOOOOOOOOOOO

__contains__ () 000000000 __iter ()000O000O0O0O0D0COOO0O0O000x in yO
x == z0U0UOOOOOOOO Oy OOOoOoOoobOooboodbbdwed0oooboooooonon
googboobog inbgbboobboobooboooboo

bobooboooobOo0obooooob0oobobobo0o0ogb__getitem. () OO00O0O0O0OO0CODOO
000000000 x in yO x == y[11000000000000O000O0:000000000A0
U0D000D0O0b0O00000ob00bO0i000b00000 ndexError 00000000 OODOO
obobooO@obooboobooooboobooboob inb0o00O0obo0ooobooboon)o

U000 not in0O in0O00000000OC0OO0O0O0OCOOODOOOO

b0 is0O000 is not 0000000 O0O0DOO0O0O0O0OO0O0DO0ODOODOO0ODOO0D0: x is yOO
xOyOOOobOOoOOOobOOO0ODOOOO0OODbOO0OO0DbO0O00O0b0O00D0 x is not yO is0O000O

’0000000000000000000000000000000000000000

SPython J0DDDDOODOODODODOOD (key,value) 0000000000000 0000000OOOOOOOOOO
gooooOooOoOoOoooooOo0oO0o0oO0O0OooOoOoO0O00OO00O0OOOO0000ObOO00000 PythonOOOOODOODO
goooooooooooooooobooooooooobobo (yOooooooooOOOOOOoOooooDOoOOOOOoOoooooo
gooooooooooboo
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ooooooooooon’?

510 0 0000 (boolean operation)

or_test = and_test | or_test “or” and_test
and_test = not_test | and_test “and” not_test
not_test = comparison | “not” not_test

gbooobooobooboobooboobooboobooboobo0bd: Falsel None OO O
OO00000oDbOoO00oo0O00booO00oDOoO0b0O00@UuOoDbDbOO00DOOO0DOOOsetd frozenset O O
0)O0O (falsey DO0O0O00D0OO0O0O0DOO0DOOOOO0OO0O0 ruey0DO0O00D0OOOOOO@OOOOOD
ob0o00o0O0bO000o0ob0obb0nD __nonzero_ () OOOODOODOO)

bbb notdb00oO0O0OobOOO0OO0OOO0O0 100000000000 0c000ODOO

UOx and yOOOO xOOOOODO;x0000 x0000000;0000000000y000000
obooobooooobon

Ux or yOOOOxOOODOO;xOOOOxOOOOOOO; 0000000000 y0O0DOOODOAO
oooooooooo

(andU not 00000 o0 10000000DOO0ODOODOODODODODOOOLOODOODOO0n
ubboooooboobodg sbogboub sgooboooooboooooooboooboooobo
U000 s or "foo! DOOODOOOOOOOOOOODOODOODODOODOOOOnet0OO0OOOO
gbbooboboobooboobbobbobbobbobboobbobbobbobbobbobooban
OO0 not "foor OO ”0OODOOODOOODOO)

5.11 0 00O 0O (Conditional Expressions)

oooooD2s5000.

conditional_expression = or_test ["if” or_test “else” expression]

expression = conditional_expression | lambda_form

oooooO@ooooroooobo”bobooono)y0oobo0obooOon PythonOOOODODO

x 1f C else yOUOUOOUODOOOOO cxOO OOOOD)ODOOOO;cOwed 0O x0OOODO
gbobooboobo;0boobooboboyobbooboobooon

ob0oo0Ooboo0o0ooboob PEP3SOOOOOOOOODO

’0000000000000000000000000000000000000000000000D00D000000000
go0o0oooo isboooooooooooooooooooobo0ooooooooOobobObooooooboOobobOboOooooooDon
gooooooooog

5.10. 00000 (boolean operation) 69
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5.12 0 0 0O (lambda)

lambda_form = “lambda” [parameter_list]: expression

old_lambda_form := “lambda” [parameter_list]: old_expression

00000 (lambda form, 0 O OO (lambda expression)) 0000000000000 0O0ODOOOOO0OO
00000000000 0ooooononoO;d lambda arguments: expressionO0O0O0OO0O
do0000oo00oOooOOoDo0ooo0oooDooooboDooobooooan

def name (arguments) :
return expression

oboooooooooobooooooono

gbobooboboboooobooobboobobobobobobooooboboboooboon
(statement) 10 OO0 0OO0O0OO00O0OO0O0OOOOOOOO

513 00000

expression_list = expression ( ",” expression )x [”,"]

obooooboobobooooobooboobooooobooboboooobOoboboooooboOobooon
gooooOobooooboobobobooboboooobobonoo

OO0000000 (@O 000 (singleton) ) D0 0000000000000 DOO0OOOOODOOOOOD
oboobooboobooooooobobooboobooooooobooob (boobooooboooboo
ooooooooo: oooboono)

514 0000

Python U0 00000000 ODOOOOODOOOODOOOOODOOOOODOOOODOODOOODOODO
googoboobooboobobbooboboobooboo

boboobOooooooboooobooooobooboooobooboobooog:

exprl, expr2, expr3, expré

(exprl, expr2, expr3, expri4)

{exprl: expr2, expr3: expr4}

exprl + expr2 x (expr3 - expr4)
exprl (expr2, expr3, *exprd, =*+exprb)
expr3, expré exprl, expr2

515 000

gboodboOPpythonOOODOOOOOODOOOO OODOOO @OOOOOOO)ODODOODOODOO (OO
gooooo)booooboooboooobooooobooooooboboOoooobobboooDOoDbOon

70 O 50 O (expression)
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boooooooboobobobooooboobobobooooboooboboooooobOoboon
ooboooobooooboooboo(@oboooooboboobobooobooobooboooboOoooboOoooboOoooDn
U0 —0O0 (comparison) DO D 0OO0000O0D0O0OO00ODO0OODOO0OOO0O0OO0OOO0O0ODOOODO

gooooobooo)o

ooad oo
oood
lambda
. ogooo
if—else
or 00000 OR
goOooodg AND
and
00000 NOT
not x

==1in,not in, is, is not, <, <=, >,

obooobOoboooobobooobooboooooboooDbn

>=,<>, 1=, ==

| googo ORrR

~ ooogdo XOR

& goodo AND

<<, >> ogooood

+, - oooooboo

x/,//,% goooooon

+X, =X, ~X O0000O0bOO0OO00OgoDg NOT

* %

ooog®

x[index], x[index:index],

X (arguments...),x.attribute

gboooboobooooobooon

(expressions...),
[expressions...],

{key:datum. ..},

‘expressions...

gboboobOobooooboboooooboooooooDn
oood

8000000 »+000000000000000000000000000000000000000 2++-100.5000

ooo

515. 00O
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060

000 (simple statement)

gobooboobobooboobooobuoooboboobooboobbooboobbooboo
gboboobobooooobooooboooobooo:

simple_stmt = expression_stmt

assert_stmt
assignment_stmt
augmented_assignment_stmt
pass_stmt

del_ stmt
print_stmt
return_stmt
yield_stmt
raise_stmt
break_stmt
continue_stmt
import_stmt
global_stmt

exec_stmt

6.1 O O (expression statement)

goob@ooboooooooo)ooooooooooooobbooobo(@oboo)booUgyg (procedure:
O0000DoOO0O0o000oDooO;Python 0000000000 NoneOOOOO)ODOOOOOOD
boooobooboboboooooooboboboobooooobOobOobooboobooboobOoboon

ooooo:

expression_stmt =

expression_list

gooooobo@oboooboobobooo)yoooooooo
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Ub000obooob0OO0O0O NoneOUOOOOOOOOODOODO repr() DOODOOODOOOOOOOODO
oobooobooooooobbooooo (prime0 OOO)HO NoneOOOOOOOOODOOOOOOODOO
gboooboobooooboobooboooobooooon)

6.2 0 00O (assignment statement)

ubooobooboob @)oooobooobouoboobooooboooobooboOobooooboOoDbo

oOooo:
assignment_stmt = (target_list “=")+ (expression_list | yield_expression)
target_list = target (”,” target)x [”,"]
target = identifier

“(” target_list ")”
“[” target_list “1”
attributeref
subscription

slicing

gobooooboooobobooooo oog (primary) DO0O0O0OOOOO0OO)

oobooooboob @oooooboobooboooooooobooobooooooboooooooDooooDooDo
ooooboooobo)bobooboooobooboobooboOob0o0DOn targey OO

obooobOobooooboooog

ooboooobobO @oboo)booooobooooooooobooboooboooooooobobobooooon0 (o
gboboobobooobobobo)booboooboboooboobobooooobooobobobOoon
gboboobooboooboooobobooooboobobooooobobooboobOobooooboOobobn
obooooooobbooooobOobobooboooooboboooobOobobooooobooobooon
gooo((boboobo ooooboooon).

gboboobOoboobooboboooboobooooboboooobooboooooboooon

- JO0O00OO0O0DOOODOOOOOOOODOOODOO:-OD000DO0O000DO0O0DOOOOOO0OObO0O0

- J0O0O0bO0bODbO0ObODbLOO0ODbObObOObLO0ObObLDOO0ODbDO0ObODLO:bOoDO0ODbO
oboooboobooobooooooboooboobooboooooooobooOooboonDn
obbooobOobOobobOoooooooobooboboobooobooooO@On Python 15000
ubogbgbo;ogboobobooboobobobobooboobooboboobaooona
gbooobooboobboonbbonbba, b="xy"doOooooooooooOoDOODDO

oooobooooooon)

uboaboodobooobooboboboobboobboobodobooboobuoobobobobbog

- JO00O0DOOODOO@O)HOOO:

- 0O0000000O0O000000 global OOOOOOOOODOO:0000000O
goooboobooobooboboooooboobo

- boobooo:bo0o0ob00obooobobooboobooobooboobooboOooooonon

74
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0000D0D0DO00DOO00DOO00D000 (ebind) 00000000 OOOOODOOODOO
0000000000000 D0000000D00000 (referencecount)y 000000
000000000000 (deallocate) 00O OOOOOO (destructor) 0 (DO OO O)O
goooooo

- J000000DOO0ODOODOODOOOOODOOOOODbOOOO:OD00O0000O0DbO0O0O0O00DbAO
oobooobooobooboobboooboooboooooobooooooooobooboobooooUDo
booobobooboobooooooboooooon

- J0000O0ODOOOOOD:000D0000O0DO0O0C0O0DOO0O0O0O0DO0O0O0DOObOOOO0DbAO
obooobO0ob0o0oboooobDobob;00b00000O0TypeError 000000000000
ooooobooooobooboobooobooboobooooboooobooooobooooDbooo;o
Uboo0ob0ob00ooboobOo (@ODb AttributeError 000000000 OO0O00O0)O0000O
oooOo0:000000000O000O000O00O0C00O0C0O0DOO0O0DO0OO0O0OO0OO0ObO0O0Ob0O0OO0
U000 a.xg0gobooobooobo(@UoobobobooboboboobooboobD)oboooooDo
uboboobOuoboboooboobobobol e.xOo0OoOOobOO0obOO0OO0OO0OODOODODO
ooboobooobOoboobobooobot e.xO000ob0oo0ooobOooOoobOoOobOOoboOooonn:
oobOoobooooboooboooboboooooooboooboooooooobooobooooboooonn

gd:
class Cls:
x = 3 # class variable
inst = Cls()
inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

0000000000000000000000000000000000000o0oO0O0004go
U property () DOOOOOOO

- J000D0OOODOODOOO:ODO00OO0ODODOOODOODOOOOODObOODOOOOOODOODbO
(oooooo)oooooboooboob@oboobo)boobooooboobooobooon
gooobobooobooboobooobooboooo

uboooooooo@uobooboobo)bobobobooboooooobOobOoboboboooon
ooboobObOooboobO0ooobOoobOooobOooO0oobOOobo0oobOoobooobo0oonn
oboboobobOooooooboboboboooooobooooobooboboobooobooooon
ooboooboobooboooobooboobbooboboooooboooboobDooDbOoODo
IndexError 0000000 @COO0OOO0O0OO0O0OO0OOOOOODOOOOOOOOOOODODO
oooooooo)o

oooo{@ooooo)bobobobooboooboooooooooDobDoboboboboooo
bobooooooboboboooooboooobooboboooooobooooobo/aboboon
oboooobooobOobooboboboobooooboooooooobOobOobO/boboooon
oboooooooooobooo@ooboobooboboboobooD)ybobobo/boobooboooo
ooooogoo

- J000D0OO0OO0OOODOOOO:OD00C0O0DO0DOO0O0ODO0OOOO0OOODOObOODOOObOOOO0ODOO
@gobooboooo)yboooooobooobobDoobOOoobOobobOobDOooooooooboon
gbobobobobobgobooooboboboooboooboboboboobobobo
oboooboooos;oboobooooboboooooboooobobobooboooonbOoDn
ooboobooobooooboobooboobOo0ooobOooooooobOoobOOoobOOoOooDoDn
uboboboboboobobobooooboboboobobobobobooboboaba

6.2. 0 00 (assignment statement) 75
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uobooboooboobooobooboobooboooboooboobOooboOooboOooon
oobooboooboooooboooboobooboobooobooooooooboooobbooDnn
gooobooboooogoboboooogooboobo

CPython implementation detail: 0 00 0000000000000 O0O000O0DODODOOOOO0OO0O0OO
obooOobobooobobooooobooboobOooboooooboobooboOoboooogo

obO:0boboboobooboobobobDooooobOobobOoD0 (o000 a, b = b, ab0OO
0000000000000 0)000000 ‘00 afey DOODOOOOOOODOODOOOODOD
oooooooboooboobooboobooboobooboooboobooon (o, 27000000

gooo:

x = [0, 1]

i=0

i, x[i] = 1, 2
t

print x

6.2.1 00000 (augmented assighment statement)

gboboobOoboooobobooobooboooobobooooobon:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression,
augtarget = identifier | attributeref | subscription | slicing
augop L — \\+:II ‘ )\ Jp— | \\*:II | \\/:II I \\//:II | \\%:II | \\**:II

| \\>>:II | \\<<=II ‘ \\&:II | \\/\:II | w | =II

gboooboobooobooboo(@woobobboobooobooooobooooboo)obooobOooboooobo
gobooooboooobooooboooboooboooooooooooooooboobOOoOooobOoOooonn
goooboooooobooog

x += 100000000000 x = x + 1000000000000000O00000O0O00O000O0
oboobOoooobobooobobobo0 xbO0o0ooooboooooboboooboooboOoboooooDn
U00 000000 (inplace) OO 0OO0O00O0O0O0O0OOODOOOOOODOOOODOOOOODOOOODOO
gboooboobooboooboobooboobobboboobooboobo

bobooooboboooooboobooooboobobooooboobooboobOOobobobooboOoDboOobo
ugbogboboboobogbooobobooboboobooboboboboobobobooban
gboobobooboobobooboobooboobooobn

oboobooobooooooooobooooboooobooobobobooobo ooboobOooboOooDbo
oooo

6.3 assert [

assert 0000000000 DO0OO0OOOO0ODODO (debugging assertion) DO OO0 O0OOOO0OOO
go:
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assert_stmt = “assert” expression [”,” expression]
00000 assert expressionUl

if _ _debug___:
if not expression: raise AssertionError

UO0O00OD0O0O0O0D assert expressionl, expression2 [

if _ _debug__:
if not expressionl: raise AssertionError (expression2)

oooooo

000000000 __debug__ O AssertionError D00 0O0O0O0O0OOOOOOOOOOOOOOO
0000000000000 0DO00O0D0000DO0D0O0 __debug__ O0O00OO0OD0ODOO TrueO O OO
000000000 bo0o0ooboo0oboboooooon 000 ralse0O0ooobooooOoO
00o0ooooboooboooododdd eassert 000000000 0OO0OOOOOOODODOOOOOO
0000000000000 0DO0000D00o00oO00DO0ooDOo0,0000b0o00o0obOooDOooDon
oooo

_debug__ 0000000000000 DOO0ODODOOODOOOOOODOOOOOODOODLOOO
goo

6.4 pass [

pass_stmt = “pass”
pass 00000 (null operation) 00 —pass 000000000 O0DOO0OOODO passOO0O0O0O:
def f(arg): pass # a function that does nothing (yet)

class C: pass # a class with no methods (yet)

gboooboooboobooboobbooboboobbooboboobooboboobbobbobbobbon
goood

6.5 del J

del_stmt = “del” target_list

OO00000000 @eletion D O000000D0DO0OOO0O0O0O0ODOOCOOOOOODODOOOOOOOD
oboooboobooobooboboooboboooobo0oboooobon

gboboobobooooboooobooboooobooooobooboooobOobooooboOoo

6.4. pass [ 77
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bobooooboobobooooobobooooooboboooooooOooboboooooboOoOoon
ob0oobooOoobooobo0oooboobOob glevalO0OOOOOO0OO0ODOOOOODOOODODOO
O0000 (unbound) DO O OODO NameError DO OOOO0OODODO

gbobooooboooboooobooboooobooboobooooobobooboobobooboooboOoboOobo
ooo

ooboooooboooooooooooooooooooooooooooooobboobboOobDoboO;ODo
obooboboooooooboooboobooobooobooboboob@WooboobooOooobooOoooDo
oboooooboooooooboo)o

6.6 print [J

print_stmt = “print” ([expression (”,” expression)x [”,"]]

| “>>" expression [(”,” expression)+ [”,”]11])

print 000000000 OO0O0O0OO0ODOOO0OOOOOO0DOOO0OO00OOOOOO0O0OO0O0O0OO0DAO
obooboooboobooboboooboobooboobooo(@uouoboooboooobooDn
gboO)ooooooOoooooboobOooboboobooooobooboobobOobOoooooooOoon
gobooboooooobooooooogoobooooobooboobooyooooobooboOoDbo
oooooooobo@eooooobooooooooooooo > ro0ooooobDOoO0ODbDO 3Gooooo
obob0o0oooooooob print00000OCO0OCOO0OOO0ODOOO@WOOOOOOOOOOODOO
gbooooobooooboboooooboboooooon)

oo0: DooobobooooobobooooooboobooooDobobobooDobobbooboOoDbobo
gboboooOobooboobooboooooobooboooooboobooboobOobooboooboOoboOooDn
oboooooooooobooooooono

print 00000000000 00O00000O00000 "\n”» OO0O0O0DOODODOOODOODOODOO0O0
Uprint O0O0O0O000OO0O0DOOO

goooobooooDODbbO0O00 sysO0 stdout O0000O0O000000O00O0OO0DODOOOOOOOO0OO
goboooboboboooobbooobboobobiod write() OO0DOOODOOO0OOUORuUntimeError
goooooooog.

print 0000000000 O0O0OO0OOO0OOOO0OOOOOOOO0OOOO0OOO00O0O0O0O000>0A0
print 00 (printchevron)’ 00 000000000000 >>00000000000000DO00O ¢
Ooooog (ilellike)y 0000000000 O0O0ODO0OODOO write() OODOOODOOODOO
obooobooobobooooboooboooboooboboobo0oobooobooobooooobooDn
oooo0oooooobooOOo0o0oooO0o0O0o00o0ob0O000bn NoneOOOODODODO sys.stdout
ooooooboooobooboon
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6.7 return [J

return_stmt = “return” [expression_list]

return0000000000COD00OO0O0OOCODOOOO0ODOODOOOOODOOOOOOODOO0OO0OO0
gbboobobooooboboooobobooob0oboib NeneOOOO0OO0OODOOO
return000000000 (OO0 None)JOOODOOOOOOODOOOOODOOOOODOODOO

return00000 finallyOOOOOO teyO0O000O00OO0O0O00O0O0O00O0OO0DOOOOODOO
U0 finallyOOOOOOOODO

U000000000000D0 return0000 expression list OO0OO0O0O0O0OO0OOO0OOO0O
gobbooobbooobooobbo0nD return0000000D0O000DO0O StopIteration
boooboboooooboon

6.8 yield O

yield_stmt = yield_expression

yieldOOOOOOOODOOO (generator function) 10 000000000000 OOO0O0O0O0OCOODO
ubobobooobobobbobobdab vieldOogboboboooboboboboooboooo
oboooboooooon

000000000000 000D0O0000DODO0000O0 (generatoriteraton)D 00 000OO0O0O00ODO
O (generator) 0O 00000000000 00O0O0O0DOOD0OO0D next() OOOOOODOOODOO
ooooooboooooboon

yield DODODDODOOOOODODODDODODODODOOOOOO (freeze) D00 expression_list OO
Onext() 000OD0O0OO0ODODOO0OOOOOOO “O0”000000000O0O0OOODOOOOOO0O
(instruction pointer)J 0 0 0 OO0 0O OO OO (internal evaluation stack) 0 0 000000000 O0OOO
000000000 00D00:0000000000000D0000000 next() 0OOD0OODODOOO
000 yvieldOOODOOODOOOOOODOODOODODODODODODODODDODODOODOOOO

Python OO OOD 25000 yieldOO try .. finallyO0ODO0O0O0 tryOO0O00OD0O0OO0OODOO
O000000000D000finalized0000000000000O00O0O0ODOODOOOOOOOOOOOD
0HoooooooOoooOoboooobo-000000 clese() UOO0OoOooOoOODOOOOO
finallyOOOOOOOOODOOOOOO

OO00O: Python22000 generators 00000 DOO00OOOOO0OODO vieldOODOOOODO
OO00000000000 __future__import 00000000000

from _ future  import generators

O0e:

6.7. returnl 79
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PEP0255-000000000 PythonOODODODOOOOD yvieldOOODOOO

PEP0342-000000000000000O0O0ODOD (Coroutine) D OO OOOOOOOOCOOOODOO
vieldD try .. finally0OOODOO0O0OOO0OO0OODOOODOOODOOODOOODO

6.9 raise [

raise_stmt = “raise” [expression [”,”

expression [”,”

expression]]]

000000000 raised000000O0O0O0O0DOOO0DOOOODOOODOOODOOOOO0OO0OODOO
Ub0o00o0oo0o0b0o0obo0D0obbo0Db00O ypeError 0000000000 0OOOODOODO
OO000000 dDLECDODDOODODDOOOOD exceptionQueue.Empty 00O 0000 O)O

00000000 raise0 0000000000000 OO0DOO0ODOO0ODOO0OOO0O0OO0O NoneOOO
oo0oo00oooob0obobooobob0obo0ooonbD0oDbOobn O (wpe)00O0O0O O (value) 00O O
ubooobooooboon

obooooobooboobooooobOobooooooboboo0oooooOoobobooooboOobooon
gooooOoboooobobobooob0oboooob0ob NenedOooOoooooOOO

ubbooooboboooooobobooooooboooboooooboobobooooobobooo
uoboobo:000b000b000b000ob0o0oboobboooboooooooboooooOo0oooDoOonon
obooobOobobooobOobooooboboooobO0oboooboobOobO0o0o0o0bO0000; None
gooooooooboooboobobooobooboboooogoboboooboobDoboboboobDOoDbobo
gboooboooobobooooboboooooboooobooboooobooboooonoOoo

000dobdobooobOobob0obUNeneoboooobobooobOoOobOobDOo bOoOobODbDOO
gdoodoooo(oooooo0 ooo)yoooooooooooooooooooooDooDoOooDo
O00o0o0O0o0o0O0o0obo0bDOoO00obO00obOOo0obO00oO00oDOOoDOOoUObbOg NoneOOOOODO
TypeError UOODOO0ODOOO raiseODOOOODO except UOODODOODOODODOOODOOO
goo0doodbOo0ooO0ooOOobDOd0ooO0obO0OO0ooUooOdDOOobOOoOobOOoDOOobDobObOOobDOoDOobo
000000 raise000000O0O0O0ODOO

gbooobOobooboo oo oobooboboooobooooboobooobo b ODODOOOO

6.10 break [J

break_stmt = “break”

break DO 0OOO0OO0O00O0 fordOUO whileODOOOOOODOODOOOOODOOOOOOOOOOO
gbooobooobooboobobbooboobooon

break U0O0OO000O00D0OO0O0DOO0O0ODOO0O0OOOOOCOODOOODOOO0DOO elsebO0b0OO0OODbDOODO
ooooboooono

for 0000 break OOODODOODOOODOOODOODOODOODOODODDODOOO
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break O finallyOOOO tryO0O000000O00O00O00DO0O0O0OCOOOO0O00O0O0DOOO0O finally
ooooboooono

6.11 continue [J

continue_stmt = “continue”

continue U0 for 0000 whileOUOOOODOOOODODOOODODOOODODOOODODODO
Ub000000O0finallyd0OO0000O0OO0ODOcontinued 00000000 0ODOO0DOOOOOO
obooobooooonboon

continuel finallyOOOOO tryOO0O00000000 finallyOOOOOOOODOODODOO
goooooobooo

6.12 import [

import_stmt = “import” module ["as” name] ( ”,” module ["as” name]
| “from” relative_module “import” identifier ["as”
(”,” identifier ["as” name] ) =*

| “from” relative_module “import” “(” identifier

(”,” identifier ["as” name] )=+ [","]1 )"
| “from” module “import” “x”
module = (identifier ”.”)*x identifier
relative_module := 7. "% module | .7+
name = identifier

import 10 0(1)0000000000000O000 (initialize) 00 ; (import 000000000000)
000000000000 000000000000000000000000 import 0000 from
0000000000 2000000000000000 (fron00000)000000000000
0000000000000 00000000000 from00000000M 00000000000
(00000000000

o000 MmOOOOooooooooooOoDoooODDDOO0OO0PYythonODOOOOOOODOODDDODDOD
O00000D0o0o00000oooooo00ooo0o0000oo0Dooo000oOooDooOdPython OODODO
0000000000 00o0oo0Doo0ooDoo0oooDooooooooooooDooOooon
O00000000oo000ooo00o0oooo000ooo0oooooooDoooooooDooooooOooon
0000000000000 D000DO0000DO0000D0O00D00O000A0d specification for packages 0 O
000000 000ooo0o0oooo0oooooooDoo000ooDooOooooOoooooDOoon

gooooo@uobooooooboboo “«cobob>oboboobooooboboobOOoDbOobo
HhobooboobooboooooooboobooooboooooobbooboooboobooDbo
Uboobobo0oobOoboo0OobOo0o0oOoobOonbnog sys.modulesO00O00O0O0O0OO0OO0O0DOO
obooooobooob0mport00000 2)O0O0OO0O0OOO

6.11. continue [ 81
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oboooboboOooooboobO0oobobOoo0obOoDn0 sys.meta_path O0000O0O0OO
(sys.meta_path 0000 PEP 302 000000000 O0O00O0O0) 000 finder OOO0OOODO
gobbooobbooobooobbooobboobboobbdofl find_module () UODOOOO
boboobooboboboooooboboooooooboobobooooobobooooobobooo
b0 @dohoboobobobooboboooon0)b0bfind module() OO 20000000000
O __path. 0000000000 O0OO0O0O0OODOODOOCOODOOOCOOODOOODOOOOOO0O)
finder DODOO0OO00O0O0ODO0O0OO0O@EIOOOOO)loaderd NoneODOOOOO

sys.meta_path 000000000 finderD module 000000000000 DOOOO0O0OOOODO
U000 finder UO0O0O000O00O0D0O0O0O0O00OO metapathfinder 00000000 0OQO Python OO
gb00oboob0ooob0obooobD0obboobD0b0o0DO 100 finder0 0O sys.path_hooks OO
gooo

U0000 finder 0000000000 00O02000000000000000 “pathsO000000O0O
“paths”ODOOOOOODODODOOOODDOOOOODOO)ODODOOOOODOOOOOOOODDODOD
O00D0000000000000D0D _path_ 0O find module() 00 200000000000
Opaths U0DOOOODODO0ODODOOOODODOOO0DOOODODODOOODDOOO sys.pathUO paths OO
ooogooo

paths 000000000000 0O0O0O0OO pathOOO0O finder00000Osys.path_importer_cache
000 pathOO0OO finder OO0 O0O00O00ODOOfinder 0000000000 OODOOODPpath O0O0OO
O00000000ODOD0OD00 sys.path_hooksOOOOOODOODO 10000 pathOOOOODO
0000000000 finder 00000 ImportError J000000O0finder 00000000000
sys.path_importer_cache OOOOOODOO0ODOO pathOOODOOO finder OO OO0 finder O O
00000 pathOODOODOOOODOO None O sys.path_importer_cache OO0O0OO0OO0OOOO
000000000000 000D0O0O0DO000O0DO0O0DO0O0ODO0O0O00DO0O0An0 finder OO0 path O
0000000000000 0000 pathDOOO0OOOO0ODOOODDOO NoneOOO finderJ0O 0O path O
00000oo0bOoobOoooooooa

U000 finder 000000000000 O0O0DO0OCO0DOO ImportErrord00000000O0O0O00O0DO0O
U000 finderd loader 000000 load_module () DO0O0O0O0O0OO0OO0O0O0ODODODODODOOODOOO
O0o0o000O0OO@uooooooooooooooooo PEP32O0O000DDDDO0OO)Iloader0DODODO
gbbooboooboobobooobooboooboboooooobboobboOnn sys.modulesd0O0O
Dodobooomportd0000000D0O00O0O0OOCO0OO0)OOOO0O0O0O0OOOOO0O0OOOOODOOO
UoobodbboobOdO0Osys.modules 000000000000 O00O0D0O0O0O0DO0O0DO0OO0 sys.modules
Uob0goon sys.modulesO00O000O0000O0O00O0O0DOO0ODOOO0ODOOOOODOOODOOODOAO
Ubob00b0ooobobo0o0ob0o0obDOon sys.modulesO00O00O000O0O00DOO0ODOO0O0OOOOCOODOAO
oooooooo

uboboboooooootoooooooooobooboboboooobOoboO0obd __name_
obobooobobooo “path O _ file 0O0O0D0O0OO0OO0OOCOOCOOCOODOOOO
(sys.builtin module_names U0 0OO00O0000) O0O0O0O0O0O0O0OOO0OOOOOOOOOO
gooooobobooooboobooobooboobooboboobboooobooobOoooboDbOobooOoDObOOoo
OO0 pathOOOO0OO __path_ 0000000 __package_ 0000000 O0D0OO0DOOODOOOD
booobooobOoobooobo@ooooboobooooobooobooobobooobD)obooooobo
OO0 __loader 0000000000000 O0D0O0ODOOOOOOOIader0O00000O0OOOOO
oooo

0000000000000 000000OOooOoooooOoooO0oO0oO0O00Uloader D ImportError
Ub0o0O0o0O0b0000b0O0b0oob0dleader 000000000 ODOOOOODOODOOOO
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b0 @obooooboooobobooooboboboo @ooboooo

import DO OOO0OOOOODOOOOOODODOOODOOODOOOOOODOOObOOLDbOObObOObDbOOn
O0mport OO O0ODO0O0OOOODOOODOOODOOODODOOOOODOOODOOO asO0Db0O0O0O asO
gboboobOobooooboboooobobooooboon

fromO00O0000000000DO0DO0ODO0OOO: from0000000O0MOOOOODOODOODOOOO
gboogoooboobooboboobbobbobooboobooboobboboboobboobbon
O000000000 import 000000000D0DO0O”aslocalname”00000000000000ODO
Ub000bob0ooobOo0b0o0bDO0ImportError 000000000000 00O0C0ODO0O ("+")0O0O
U0000b00O0o00b000b000000 (publicname) 00 import 000000000 OODOO
gooobooooboon

OO00000 000000000 (publicnames) D0 D00000000D00O00O0OD _all  0O0O0ODO
ugboabodaboodabdd;__all 0O0O000000000 __all  O0b0O00b0gdgbgooobdn
O00mport 0OOODO0D0OO0OOD0OODOODOOOOO0OOOOODOODOODOODOOOOODO _al1_ OO
ubhobOoooooboboobobooobooboboooboobobobibd_e11. 0OO0OOOO0O0OO0O0OO
obooooOobooobooboooobooboooooboooobooo (Hooobooooobooobo
0bOobOobobOobDoo00oonD _ell 0000000000 APIDODOODOODOODOO0OOO00OO0
_all OO0 @UDOO0OO0OO0mportDO000OO0OO00O0OOOOOOODOODODODOO)APIODOO
gboboobooooboobooooboooooobooooboobooon

«+0000 from00O00000OD00O0OD0O0O0OO00O0OOOOODOO0ODOOOODODODOODOUODOO import
0 —import +— 0000000000000 O000D00O0DOO0ODOODODOOOO0ODOOODOOO
00000000000 syntaxErrorddooonono

0000000000000 0000DO000O0DO00DOO0DbOO000 (absolutename) OO OOOODO0O
000o0do00oopoooooo0o0oo0o0ooooooo0oboO000doooo0oooboOooOoDo
0000000000000 0000000000000000000dfrom000000O00OODODOO
ooboooOOoO00obOOo00ooOOo0ooooOOo0oboOOo0Oo00obOO0U0oDO00obO0oUbbOOODDoDo
boboobobobobobobobbobDbobobobobobobooobUoobUo01bob00dimportdd
00000b0ob00oob0ob0obOobO0ooDobobOOooooDOoD300bo0oo20b0b0000000
O00dood pkgOOOOO0OO0ODOOOOOOOO from . dmport modOOOOOOOpkg.mod O
0000000000000 0OUOpkg.subpkgl OOOO from ..subpkg2 import modOODOOQO
O0Opkg.subpkg2.mod D0 OO0O0OO0O0O0OOOOOOOOOODOO PEP3280000O0O0OOOO

uoboobooobooooboouooboooobooboooobo0oobo0oboooooboooboOoooDn
__import_ () JO00O0O0OO0D0O0O;0000 built-in-funcs 0000000000

6.12.1 future O (future statement)

furwre 0 OOOD0O0OODO0O Pytheon OO OODOOODOOODOOOOOOOODOOODOOODOOODOOD
OoO00O0O0O0000oooooDO00b00ODDO0O0O0O000 (directivey OO0 fuureD00OO0O0DODOD
oboooooooboboooooboobD pythonOOOOOOOO0OOOOODOODOOOOOOODOODOO
fuwre 0000000000000 DOOODOOOODOOODOOODOOO0O0ODOOODOOOOODOOODO
gooooooo
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future_statement = “from” “__future_ " “import” feature ["as” name]
("”,"” feature ["as” name]) *
| “from” “_ future_ " “import” “(” feature ["as” name]
(","” feature ["as” name])x [”,"] )"

fuwe 000D 0000000000000 DOO0ODODO0O0ODODO fuweedO000O0OO0OOOODOO:
- J000D0O0DOODUOOOODODOO@OO)
«00O0O0O
- 00
« 0000 future O
ooo

Python 2.6 OOOODODOOOO unicode_literals, print_function®', *‘absolute_import,
division, generators, nested_scopes, with_statement 0O OO generators,
with_statement, nested_scopes U Python2.6 000000000000 DOODOO

fuwre 000000000000 O0O0O0DOOO0DOOOO0O0:000000000DO00 (construct)
oboboooobooooooboboooooboboooooboobooboobooboboooboOoDbOobn
gobooooooooooo@ooooooooo)yobooobooooooobooobobooooDo
bbooobobooboobooboboooooobobooooooobobobooooobOobobo
gbooobOobooooboboooooboboooooboboooobooboon

goboobooobooobooooobbooboooooobooboo0ooobooobDOfuwre 0000
gboogoboobooboobooboobobobooboboobo

fuwre 0000000000000 O000000mpert 0000000000000 __future_ 00O
oo0O00ob0o00oD0o0o000n0 __future. OOfuwure 00 000000000000OO0 import OO
goo

fuwre 0000000000000 O000O00fuure 000000000000 0OOOOO0OOODOOO
oooo:

import __future__ [as name]

gbooobooobooboobobboobooboo

O00 fuwre DOOO0D0O0O0;0000000 mport 00000000000 0O0DO0OO0ODOOOOD
oooooooo

fuwre 0000000000 MOOODOODODODO execOOOOOOOO compile() O execfile()
0000000000000 000000000000000 fuwreDO0OD0D0OOD0ODOODODOODODOOO
O000000Db0O0b0O0d Python220 00000000 compile() OODODOOOOODOOODOO
doooooob —dodooooobboooooooboooooooooo

ooooooOoobooooooDooooooooD fwweeD0OOO0D0OOOO0ODOOOODOOOOD
uoboooobobOoobOooo-i000000000O000DOO00O000O0O0O0O0O00O00DOODbAO
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fumre 0000000 0O0ODOOOOO0OO0O0OOOODODOOOOOOOOOOOOOOOOOOODOOD
ooo

oo:

PEP 236 - Backto the __future__ future. 0O 00O

6.13 global [

global_stmt = “global” identifier (”,” identifier)«

globalUOUOOOOOUOOOOOOODLOOLDDOOOOODOODOD gloval DOOOOOOOOOOO
gbooobobooboobobooboobobioobOod globalO0OOODOODODOODOO
gboboooobooooooboboooooboboooooboboobooboobobooooboOoDboOobn
oboooooboooooon

global UDUOODOODOOODOOODODODOODOODOODODOODO0OD globalDOOOODOO
gooooood

global OOOOOOO0OO0DOO forO0O0D0OO0O0O0DOOOO0DOOOOONO classOOOO000OO0DO import
gbooobooboobgooboboob

CPython implementation detail: 000 0000000000000 O0D0O0COOO0O0O0000O0OOOO
obooooboobobooooobooboboobooobooboboooooooboboooboooboOooon
gbooobooboooobooboooobooboooobooooDboon

O00000000000:9global 0000000000DO (directive) 0000000000 globalD
0000000000 00ob00o0000000000Ob00DbDO execOOOOOOODO global OOO
execOUO ODOOOOOOOODOOOODLOOOOOOODLODODODO execOUOODOOOOOOODLOODOO
execUOOOUODOOODO global DOOODDOOODOOO0ODO0OODODODO eval() Uexecfile()
U000 compile() DOOOODOOOOO

6.14 exec [

exec_stmt = “exec” or_expr ["in” expression [”,"” expression]]

oobOO0OO0OPythonOOO0OD0OOOO0ODOOOOOOOOOOOOODOOODOOOODOOODOODDOOO
ooboobobo0ooooobooobooooboooooooobooobboobooooogn PythonOOOO
000000@CDO0000000000)000000'000000000000000000 EOFOO
oobOoooobooobooboooooboooooboooobboooooobboobooooboooOonoonn
gboooboobOobooobobooobobooobobooo@obobo oboobon0 0bbo0)dreturn
U vielddOUOexecUODOODOODOODOODODOOOOOOOOOODODODODODODODOO
goooo

'00000 Unix 0000000000000 000000000000000000000000000000000Windows
OMacOOOOODODOODODOOOOOOOOODOOOOOO0OO0O0O0DO (universal newlinemode) 000D OOOOO
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oboobooooboooboobooooooobbooooo0oobooboobo0o0onbOon ind
gboooobooboboooooboobooooooboobooooobOoboboooooboOobooobn
gboooooobobOooboooobobobooboooobobobboobooogg lecalsd OO0
O0oo0oO0oo00oobo0ooooobo0oooooo0ooooooOoD 24000:000 localsDOD
UbO0bO0o00o00o0bOob. execOOOOODOOOOOODOODODOOOOODODODOODOOO
gbooooobooboboooooobooboooooooboboooobooboboboboobDoDbobo
__builtin_ O0O000O0OD0OO0O0OODO __builtins__ (HhOODOOOOODOODOOOODODO

gobooOooobooob:000000000000000 eval () OOOO0OO0ODOOOODOOOOODOO
O globals () OO0 locals () OODOOO0OOOOOOOODOOO0OODOOO0O0ODOODOOODOOEexec
obooobooooobon

ood
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000 (compound statement)

goooooooo@uoooo)bobobs;obobooboooobDoobDOobOobUobDoboboooo
boooooboboboboobobobooooobooboboooobobobooooobOoboOoobo
obooobOoooooobooog

if0whileOODOO for 0000000000 0ODOOOODOOOD teyOODOODOO/MOODO
oboooooooooooooooobooboboobooboooooboobooboobon

U0000000o0O0bDOobon ‘O (lawsey OOO0O0OO0O0O0O0DOOOOOCOODOO ‘O000O (suite)’ O
goooobooboboboooooooobooboboobooooooboobDobobooboooOooDOoDbO
bobooboobobobobooooooooboobobbooobooooobooobobooooboobobooon
gboboooobooboboobooboboooboobooboooobooboobooboobobooooboOoboOoobn
goboooooooobOoooobooooooboooboboOobooobooOoboooboooboooooOo;onn
U000 elsed000 if0000000DO0OOOOOODOOOODODOOOODO:

if testl: if test2: print x

boobooboboobooooobobooboboooobooboobOobOoboooboobOobOooboooboon
ob0o000000000 print00000O00O0CODOOOOCOOODOOOOO:

if x < y < z: print x; print y; print z

gbooobooooboooboobon:

compound_stmt = if_stmt
| while_stmt
| for_stmt
| try_stmt
| with_stmt
| funcdef
| classdef
| decorated
suite n= stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
statement = stmt_list NEWLINE | compound_stmt

stmt_1list = simple_stmt (”;” simple_stmt)x [”;"]
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Ub00 NEWLINEOUOOOODO DEDENTOOOO0O0OO0O00O0O00OO0O0O0O0O00O0O000OO00O0O00O00
gobgbooboobooooboobobobobobooboobooooooboboboboboboboooon
00000000000 000000000000 (PythonODODO ‘00000 (dangling) else 000D
obooo0O0 it0o0o0oobooocobOooboooooboono)o

googbooboobooboooobbooboobooboobuooboobooobobbobo

71 if [J

if0gbooocoboobooobooboobooon:

if_stmt = “if” expression "”:” suite
( “elif” expression ”:” suite )=x
["else” ":” suite]

ifd000000000D00D000000000D00D00O0000O00D0O00O0DODO0ODODOOOO0
@:true00:false 000000000 OOOODO (boolean operation) 00 D00 O000000O), 0000
00o000oooooDoooo0@oOoD ifb00000000000oooooDO0ooooO)0D0oOoon
0000000 else000D00OO0OD0OODOOOOOODOOODOO

7.2 while [J

whileOOODOODOOODODOODOOODOOOOOODOOODOO:

while_stmt = “while” expression ”:” suite

v

["else suite]

whileOOOOOOOOOODOOOOOOOOOODOOOOOOOOODOOOOOOOOOO @OO
ob0o0o0o0O0bO0o0o0oobo0obonO)d elsedbobooooobOOoOoOoOoOOobOOOOODODOOO

U0D000D000 break OUODOODODOO elsed0DO0O0DDOOODOODOOOODOODO
UO0Ocontinue 000000000000 O0ODOO0OCODOOOOOOOODOOOOODOOOOODAO
obooooOobooooobon

7.3 for [

for0000D000O0@OUOODOOOODOOOO)ODOODOOOOODOOODODODDOO (iterable object)
gooobooboobooboobooboon:

for_stmt = “for” target_list “in” expression_list "”:” suite

oL

["else suite]
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ooooobooOooooooboo; ooooboobooboboo0oooooooboobooOoooobooon
expression_list OO0O0000OO0O0O0O0O0O0OO0OOOOOOO0OOOO0OOCODOOOOOODOOO
goboooooooobooobboooobooooobooboo0ooobboooobbooboboDooboobooobooo
oboooooooooooooooobooobooooboooooobooooboooobooobo @boobo
UbooobO0obon0)d elsedbobooooobooooOobOOobOOoOoOOoDOn

Ub0DbO000D00 break UODOOD0DO0O else0D0DO0OD0DO0OODOODOOOODOODO
U00Ocontinue 000000000000 O0ODOO0OCODOOOOOOOODOOOOODOOOOODOAO
obooobooboooooboon

ubgbooboboooboobobobooooboboboosbooboboboooboboban
gboogbooboobooogon

bobooooboboooooboboooooboboooooboboobooboobobooooboOoDboOobn
00000000 0bO000:000000 range() OO Pascal0OO0O0O0O for 1 := a to b do
gbogbobooboobobooboobobo;0b0b0d range(3) 0DOOO [0, 1, 2700
gooo

oboobo: boooooOobooboooooobOobobOooooboOobOOo(@ooboobobooboooboOoDboOobo
gobooooboooo)oooooobooooboooooobooobobbooooboobooboooboboon
bbooooboboboooooboboooooboobobooooobobOobooooobOoboobn
oboobooooobooobobOooobOooboobooboobO@booboOo)boobooboo@
oobOooboobooooooooobooooboooboooooooobooo)ooboobooooooooo
gooooobobooboobooobobooooogooboobooboooobobobooooobOobDobo
ubbooooooboobobooooobobobooooooobobOobooooobobOoboon
gbooobOoboooobobooooboooobooboooooboOoobon

for x in af[:]:
if x < 0: a.remove (X)

7.4 try [

tryOODOOOO0OODOODOOOOOOOOOCOOO/MObOO00O0bO00O000bO0b000Og:

try_stmt = tryl_stmt | try2_stmt
tryl_stmt = “ry” ”:” suite
(“except” [expression [(Yas” | ”,”) target]] ":” suite)+
["else” ":"” suite]
["finally” ":” suite]
try2_stmt = “try” ”:” suite
“finally” ”:” suite

obooOoo0O25000:000000000 PythonODOO try..except..finally 000000000
U0 try..except U try..finally0000000000000000O0DO. exceptOOOOOOOOO
uboboooooboooboobdoo tcryoboboOOobOOO0oDbOO0OO0OOO0O0ObOOO0ODbOO0OO0ObOOODO
U00tryOO00O0O0O0O0O0O0OOOO0O0OCOO0ODOCOOO0DOOO000D0O0O0000D00000A0 except

74. try [ 89
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Ub0ooboooOoboboobOo0ooobo0ooobo0oobouonbOn exceptdO0oooooonDO
U00000D0000;00 except DO0ODOO0O0OO0OOODO0OO0OOODO0O except0OOOOO00OO
Uo0oooobooboobo0ooDoobob0o0onb0 “c0b00dn (compatible)’ 00000000 OD0OODODOO
obooboobooooooboooooooobooboooooooboobooboobooboonDn
booobooboobooboooooboooobooobooooob @oooobooboono)oooobo
ooboboooooooboooobooooobooooboooboob @ooboobooooboooobooboooooo
gooooooboobobooobooooboooogoooboboooobDobooboooobDOobDobo
gooooobooo)o

00000 except 00 0000000000000 O0O0DOOO0OOOO0DOOOOOOOO0OOOOO
ooooooooooo !

except UOOOO0OODOOO0OOOOODOOODOOOOODOODOOOOOOODOOOOOOODOODOOOOO
000000000000 00000000000D0 exceptOO0O0O0OO00O0O0OO0ODOOOOODOODOO
ooooboOo (cryOOOODOODOODOODOOOODODOOOHO

U000 exceptUOOOOOOODOO except OOOO except0OO0O0O0OO0OOODOODOOOOOO
U000000000000D0O exceptDO0OO0O00OO00O0DO0O00OO0O exeeptOO0OO0O0O0O0O0OO
uboboobobooboboboobooboboobobobooodb tryOoboobobgoo
goooboo@oooboooooooobooooooooooooobooboooooDoboboOoDbo
Utry00OOO0OO0O0OOCODOOOOOOODOOOOODOOOOOODOOOODOODOOn)

except 0 0OD0O0O0OODDOOO0ODODODO0ODODOOOOOO sysOOOODODOOoOooobooooooOO
O0:sys.exc_type 000D ODOOO0OOOOOOOODODOOO;sys.exc_valueOOOOOOOO
JO00b0D000;sys.exc_tracebackUUODODOOO0OODDOOO0ODODODOOOODODDODOOOOODOO
ooooobooO @boodbob o) OObhooUobooobo0oOobDbO00O0d sys.exc_info() OO
0oodoobooooboobbooononoOod (exc_type, exc_value, exc_traceback) OO
dodoooooooooooobooooooooooooObooooooooooooooooooa
OO0O00O0OD0O0 Python 150000000000 0DO0OOODODODODODODODO (DOOOOOOO
OH)yooooooo

000000 elsed00000000 tryO0ODDOOODOOODODOO0ODODOOO %2elsed0nO
U00000 else00000 except DOOODOOOOODOOOOODOO

finallyOOOOOOOOOOO ‘O00000D0’0000000000000 except O elsedO
U0 try0OO0ODOOO0ODOOO0ODOOODOODOOOODOOODOODOODOOOOODOODOOODO
Ubob0oo0oogobn finallydDOOODOOOODODOOOOOOOOOO0OO0ODOOODOOO0OO0OO finally
Ubobobob0obonbn finallyOOOOOOOOOOOO0OO returnO break OOOOOO
ob0oo00oooobOobOobOobobobooonboOng finally0OOOOOOOODOODOODOOOO
oooooooogo

try..finally OO try OO0O0O0O0O return U break OO0O0O continue OOOOOOODOOO
finally OO ‘OCO00O0O0O0OO (onthewayoutyy OO OOOO

gbooobooboobob o0 gobooobooD raiseboobobbo0obDOo0ODbDOO0ODOO
Ul raise0 OODOODOOO

'00000000000 finally0DOODDOODOODODOOOOO0OODOO0OOO
000000 “0000000”000000000000 return,continue, 000 break0000000000000O0

90 0O 70 000 (compound statement)
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7.5 with [

ooboo0O25000.withOOOO0O0OO0OO0OOO0O0O0OO0OO0O0O0OOO0O0OOO00O0O00O0bOoOo00boO0O0
goboooooboooboooboowirnooD0oooooooOo0oo o0obbO00DbOO0000O00mMmo
Ub0o000b00D try.except...finally00000000000COO0O0OOOOOOODOOOO
gooo

with_stmt = “with” expression [”"as” target] ”:” suite
withQOODOOODOOOOOooOOoooaoo
1. 000000000000 00000000O0D00ooDooooogd
2. 000000000000 __enter__ () O0OOOODOODOOO
3. 000000 withOOOOODOOODO __enter_ () ODD0O0OD0OOD0ODOODOOODOOODOO
U00: with0OODO __enter () 00000000 0ODO0ODO0ODODOOD __exit_ ()ODOO

ooboobooboboobooobooooOobooobooboobooOooobo0ooboobOOooboOoOonn
obooobooooooboooooboboooboobooooboooooooo

4 DO0O0O0oOobOooogoo

5. 000000000000 _exit_ () 0DDOODOOO0O0OODOOODOOOOOODOOOOO
0000000000 ob0o0ooobogn _exit. ()OOO0OO0OO0OO0OO0OOODOOOOOOODOO
O0300 NoneOOOOOOoooOQd

O0000D000000D000000 _exit_ () 0D0D0ODOOO0O0ODOOOOflsed00D0O0O
oboo0obOoO0o0OooobooboobodOwel 000000000 O0DO0O0O00D00 withOODOO
oooooooboo

obooboooooboobooboobooboobononn _exit. () 0OO0OODOOODOO
oboooboooobOobooooobooooboobooooboooog

O00: Python25000 withODO with_statement 0000000000000 O00OOODOOO
Python2.6 00 0ODOOO0O00OOODO

O0e:

PEP 0343 - The “with” statement Python 0 with OO0 00000000000

76 0000

gboooboobooboobooboobooboobcboobooboooo):

7.5. with [ 91


http://www.python.org/dev/peps/pep-0343

The Python Language Reference, 0 0 0 0 2.6ja2

decorated n= decorators (classdef | funcdef)
decorators = decorator+
decorator = “@” dotted_name [”(” [argument_list [”,”]1] ”)”] NEWLINE
funcdef = “def” funcname “(” [parameter_list] "”)” ”:” suite
dotted_name = identifier (”.” identifier) =
parameter_list = (defparameter ”,"”) *

( “*” identifier [, “x*x” identifier]

“xx” identifier

defparameter [”,"”] )
defparameter = parameter ["”=" expression]
sublist L= parameter (”,” parameter)x* [”,"]
parameter = identifier | “(” sublist )"
funcname n= identifier

boboooobooboboobooboobooooooboobooooooboboboooooboOoboon
ooo(@ooobooooobooboooooboooo)bobooooboboooooboooooooooobooooon
ogobooboooobooobooooboooboooooboboooboboobbooboboobobooobooooooDOon

0000000000000000;000000000000000000000000O0 3

U00o0ooobO0b00oobOoO0onDOgn decoratoryD0 000000 OO0OOOODOOODOOOOODOO
goobooobooboobooboobooboobobooobbooboobooboobboobon
boboooobobobooooobobooooooboobobooooooboobooboobooobobOoboobo
oboo0oooooobooooooobobooooooooobOboboooboooooOOobOobooon
gboobooaboogbooobooboobobood:

Qfl (arg)

Qf2

def func(): pass
oo

def func(): pass

func = fl (arg) (£2 (func))

googoo

U00000000000000400 parameter =expression 000000000000 “000000O0O
U000 (default parameter values)” D00 DO O0O00O0OO000OO0O0OOD0O0O0OODO0ODO0OO0O0DOOOOOO
ooooooooooooobooooooooobbo0oooboOo0ooooObOOooooOooooDbDoOooDOooD
ooooooOoooooOooooOoooooOooooOooOoooboOoooobOoOooooooooDobooooD
—fdo0oo00o0oooooooooogooobooooooo

bobooobooobobooobooooboooobooooboo booboooboooooboooOoobo
oboooooooooooooooobooo “booboroooo0oobooobooobooboonn
gbooooboobooooobooobOoobooooooboobobooboooOoobobooooobOOobobn
gooooooooobobob:bobobobooooob(@uobooboboooobDoDH)booo
boboooooobobooobooooooboboooooooboboboooooooobOoboooo

30000000000000000000000000000000 __doc__ 00000000000000O0O0OOOOOO
0000 (doestringy D0 ODO0O

92 0O 70 000 (compound statement)
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Ubooooobobooboobdgd NeneOOOO0OOOO0OOODOOOOOOODODOOOOODODODOO
oooooooon:

def whats_on_the_telly (penguin=None) :
if penguin is None:
penguin = []
penguin.append ("property of the zoo")
return penguin

uobOoobOoooOooboobooboboob (ea)DOoO0D0OO0OO0ODOOO0ODODDOODOODOODO
oobooooboooobooobobooooboboooobooooooobooboooboooooooobooooono
U0000oopbobboO0O sidentifier’ 0000000000000 ODOOOOOOODOODODOO
O00000DODO00DO000OO00D00O0D0O0ODO0OODDO”««sidentifierr000000OOO0OOOO
uboboobOoboooooboobooboboooooboooooboooobOoooon

gooooboooobooboo@uobooooboooob)oooboobobooooboooDoDbo
0000 000 (lambda) DO0O0D0OO0O0000O0O000O (lambdaform) 00000000000 0O00ODO
gobooboooooobooboboooooobns;“def”0b00b0000oOo0oOoobOOoOO0OOOnODOO
oboo0ooboobOobOoooOoboboooooboobOobobooboOobOr»desr0000ODOOnO
ooooooboooobooboon

O0000000000:0000000 (firstclass) 00 0000000000000 det”00000O
O0000000Doo0o0ooo0ooo0ooo0ooooooooDoooooooDooooooOoon
00000000 def0000000O00O0ODOO0ODOOODOOODOOODOOOODODODODODOOO OOO
0000 (naming and binding) 0000000 0OO0OO

7.7 00000

gboboobOoboooooboooobooooocoboooooog):

classdef = “class” classname [inheritance] ”:” suite
inheritance = “(” [expression_list] ")"”
classname = identifier

booo0oooooobobooooobOobobooboooooOoobOobooobooooooooobooon
goboooooboboboobooboboooobooobooooooobobooboobDobobboobDOoDbOoDbo
gbobooooboobooboobobooobooboboobooboboobooboobooboooboOoboOoobn
obooooooob @oooOod (naming and binding) 000000000 O0)0@OO0O00O0O0O00OO
gboboobobobooo)ooboboobobooboboobooboobobooboooobooooOobobooon
oobooobooooooooboobobooooboobooooooDooobOobOo0obDoobLOoOobOoODO
bobooooboobobooooboobobooooobooboboooobobobooooobOoboOoobo
oboooooboooobooboooooooo

gbooboboobo.-0booboboobobooboobooboboo,bobooboboobon
gobobOoooboooobooobooooobo0ooobonbooonbOd self.name = valueO OO
Ub0o0000O0bOO0ob0O0000o00b0bon “selfoname”0000000O00O0O0O0COOOODOO
uboboboboboboboboobobobgboboboboboboooboboboooooon
goobooobobobooboobooboobooboobbooboobooboobooboOooon
OO000000 (new-styleclassy 000000000000 DO0OOO0O0DOO0OO00ODOOO0ODOOOOO

77. 0O00O0OO 93
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U0b00b000ob0o0obO0o0obo0ol1ob0oo0oooOonn decoratoryD0000O00O0OOOOODOOO

oboooooooobobobooboobooboboboooooobOob0oboooboooooobOobooon
ooooogo

ood

94 0O 70 000 (compound statement)
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Joooogtd

Pyhon 000000000 OODOODOOOCOODOOOODOODOOOOODOOOODOOOODODO
bobooooobooboooooobobooboooobooooooooboboobobooboooboboobn
oboboobOOobooooobooooboboooooboooonbon

81 000 PythonOOODOO

gbbooboboobooboobboobboobbobbobboobboobbobbobbobboboban
Oo00oo00ooog python OO OO0 O0OODOODODOOOODOODOODOOOOOODOO PythonOOO
gboooooobooooboobo:b0o00b00000b00b0o0obo0obOob0boOobOononDO sys(@Od
00000000 0)d __builtin_ (D0O0O0OO0O0O0OOO0OO0000O None)I __main_ 0300000
gboboobooboboboobooboboobobl _mein. O0O00O0OO0O0O0OO0DOO0ODODOODO
uboboobooooboobooooboobooooobooooboooog

ooO PythonOOOOOOOOOODOOOOODOODOOOOODOOOOOOODOOO

U000000O000D0000 (nteractivemode) 100000000000 O; 00000000000
bobooboooboobooboobooobooboooboooobooo@oobooboobon)oobo
oboocobOoboooooboooobooboo0ooooboOo0ooooboboooboOobD;000b000bO0
_main_ 00000000 ODOODOOO

Unix 0O00DO0DO0OO00OO0O00OO0O0DOODODOOOOO0OOO00O0O000O00DOO0:D00D0 -¢
string00000000000O000DOCOO00DO000O0000000000O00OO000O00D0AO0
gobooooooooobooooboooooooooOooboooooob w(@O)OobOOoOoDOOOOOO
goooobooboooooboobo;ooboboboooooboobooboboboooobobooooDo

82 1 00OOOO

uboboobobooooboooobooboooooboon:

file_input = (NEWLINE | statement) *
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gboboooOboooooobooboobooboooon:
- (000ODO0DLOOOOO)OOO PythonODODOOOODOODOOODO;
- 00000 0ODOODOOOOO;

e execOOOOODOOOOODOODOOODOO;

83 0000ODO

ugboabodgbooobgoboooobooboobod:

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

goooooboo@oooooo)booooogoooboboooobOobOoboooboobDoDUobO
U;0booocobobooobooboobooboobooooboobooooboaonon

84 00D

Uo0bO00bOoO000O00b0000ooboo0oobo0oobo0oobbodbeval () ObOoOoOOoOoO0OO
ooooooboooobobooon:

eval_input = expression_list NEWLINE=*

input () 00000000 DOOO0OOOOOOOOOOO0ODOO0DOO0D0:

input_input = expression_list NEWLINE

Ub0: 000000000000 ‘00 rawy 0O0O00O0O0D0OODOOO0O0DO0O0O0O0O00 raw_input ()
000000000000 readline() DO0OOOO0OO0OO0ODOOODOOO

96 080 0ddogoogd
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oooooboobooboooooobooooD pythonO00ooooOooDOO0OoDOOO0ODOOOOODODO
O PythonODDOOODO

# Grammar for Python

Note: Changing the grammar specified in this file will most likely
require corresponding changes in the parser module
(../Modules/parsermodule.c). If you can’t make the changes to
that module yourself, please co-ordinate the required changes
with someone who can; ask around on python-dev for help. Fred
Drake <fdrake@acm.org> will probably be listening there.

e

B

NOTE WELL: You should also follow all the steps listed in PEP 306,
# "How to Change Python’s Grammar"

# Commands for Kees Blom’s railroad program
#diagram:token NAME

#diagram:token NUMBER

#diagram:token STRING

#diagram:token NEWLINE

#diagram:token ENDMARKER

#diagram:token INDENT

#diagram:output\input python.bla
#diagram:token DEDENT
#diagram:output\textwidth 20.04cm\oddsidemargin 0.0cm\evensidemargin 0.0Ocm
#diagram:rules

# Start symbols for the grammar:

# single_input is a single interactive statement;

# file_input is a module or sequence of commands read from an input file;
# eval_input is the input for the eval() and input () functions.

# NB: compound_stmt in single_input is followed by extra NEWLINE!
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt)+ ENDMARKER

eval_input: testlist NEWLINEx ENDMARKER

decorator: '@’ dotted_name [ ' (' [arglist] ')’ ] NEWLINE
decorators: decorator+

decorated: decorators (classdef | funcdef)

funcdef: ’"def’ NAME parameters ’:’ suite

parameters: ’ ('’ [varargslist] ')’

varargslist: ((fpdef [’'=' test] ',’)~x
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("« NAME [’,’” "%’ NAME] | ’"x%’ NAME) |

fpdef [’'=’ test] (’,’ fpdef [’=" test])x [',’'])
fpdef: NAME | ' (' fplist ')’
fplist: fpdef (’,’ fpdef)x [’,’]

stmt: simple_stmt | compound_stmt

simple_stmt: small_stmt (’;’ small_stmt)* [’;’] NEWLINE

small_stmt: (expr_stmt | print_stmt | del_stmt | pass_stmt | flow_stmt
import_stmt | global_stmt | exec_stmt | assert_stmt)

expr_stmt: testlist (augassign (yield_expr|testlist) |
("=" (yield_exprltestlist)) *)

augassign: ("+=" | T—=" | Tx=" | /=" | &= | T&=" | V=" | =T
T<= ] =t | Twk=t | /=T
# For normal assignments, additional restrictions enforced by the interpreter
print_stmt: ‘print’ ( [ test (/,’ test)x [',']1 1 |
'>>" test [ ('," test)+ [',"]1 1)

del_stmt: ’‘del’ exprlist

pass_stmt: ’pass’

flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt |
break_stmt: ’"break’

continue_stmt: ’continue’

return_stmt: ’‘return’ [testlist]

yield_stmt: yield_expr

raise_stmt: ’"raise’ [test [’,’ test [’,’ test]]]
import_stmt: import_name | import_from
import_name: ’import’ dotted_as_names
import_from: (’from’ (’.’x dotted_name | ’.’+)

yield_stmt

"import’ ("x" | 7 (' import_as_names ')’ | import_as_names))

import_as_name: NAME [’as’ NAME]

dotted_as_name: dotted_name [’as’ NAME]

import_as_names: import_as_name (’,’ import_as_name)x [’,’]
dotted_as_names: dotted_as_name (’',’ dotted_as_name) *
dotted_name: NAME (’.’ NAME) *

global_stmt: "global’ NAME (’,’ NAME) %

exec_stmt: 'exec’ expr [’in’ test [’,’ test]]

assert_stmt: "assert’ test [’,’ test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt
if stmt: 71if’ test ’:’ suite ("elif’ test ’':’ suite)* ['else’ ’:’ suite]

while_stmt: ’"while’ test ’:’ suite ['else’ ’':’ suite]
for_stmt: ’for’ exprlist ’in’ testlist ’:’ suite [’else’ ’:’ suite]
try_stmt: ("try’ ’:’ suite
((except_clause ’:’ suite)+
[Telse’ ' :’ suite]
["finally’ ’:’ suite] |
"finally’ ’':’ suite))
with_stmt: ’with’ test [ with_var ] ’:’ suite
with_var: "as’ expr
# NB compile.c makes sure that the default except clause is last
except_clause: ’"except’ [test [('as’ | ',’) test]]
suite: simple_stmt | NEWLINE INDENT stmt+ DEDENT

Backward compatibility cruft to support:

[ x for x in lambda: True, lambda: False if x() ]
even while also allowing:

lambda x: 5 if x else 2

(But not a mix of the two)

testlist_safe: old_test [(’,’ old_test)+ [’,"]]
old_test: or_test | old_lambdef

old_lambdef: ’'lambda’ [varargslist] ’:’ old_test

e

test: or_test [’1f’ or_test ’'else’ test] | lambdef
or_test: and_test ("or’ and_test)*

funcdef

classdef

98 090 00doogod
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and_test: not_test (’and’ not_test) *

not_test: ’‘not’ not_test | comparison

comparison: expr (comp_op expr) x

comp_op: <[> == |>=" /<= || = [P in’ |["not’ ’"in’ |'is’ |’1is’ ’'not’
expr: xor_expr (']’ xor_expr) x

xor_expr: and_expr ('’ and_expr) *

and_expr: shift_expr (’&’ shift_expr)*

shift_expr: arith_expr ((’<<’|’'>>") arith_expr) *

arith_expr: term (('+’'[’'-') term)x

term: factor (("*"|"/"|"%"|"//") factor)x
factor: ("+’|"-"|"~") factor | power

power: atom trailerx [’xx’ factor]
atom: (' (' [yield_expr|testlist_gexp] ')’ |

"[7 [listmaker] "1’ |

"{" [dictmaker] "}’ |

"M o testlistl 7MY

NAME | NUMBER | STRING+)
listmaker: test ( list_for | (',’ test)=* [',’] )
testlist_gexp: test ( gen_for | (',’ test)* [','] )
lambdef: ’lambda’ [varargslist] ’:’ test
trailer: ' (’ [arglist] ")’ | 7 [’ subscriptlist ']’ | 7.’ NAME
subscriptlist: subscript (’,’ subscript)x [’,’]
subscript: 7.7 .7 7.7 | test | [test] ’':’ [test] [sliceop]
sliceop: ’:’ [test]
exprlist: expr (’,’ expr)* [/,']
testlist: test (’,’ test)x [',’]
dictmaker: test ’:’ test (',’ test ’':’ test)x [’,"]

classdef: ’'class’ NAME [’ (' [testlist] ’)’] ’:’ suite

arglist: (argument ’,’)x (argument [’,’]
[7%x" test (’,’” argument)x [’,’ "x%x’ test]
[7+x" test)

argument: test [gen_for] | test =’ test # Really [keyword ’'=’] test

list_iter: list_for | list_if

list_for: ’"for’ exprlist ’'in’ testlist_safe [list_iter]
list_if: "1if’ old_test [list_iter]

gen_iter: gen_for | gen_if

gen_for: 'for’ exprlist ’"in’ or_test [gen_iter]

gen_if: ’if’ old_test [gen_iter]

testlistl: test (’,’ test)=*

# not used in grammar, but may appear in "node" passed from Parser to Compiler
encoding_decl: NAME

yield_expr: 'yield’ [testlist]
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>>>

2to3

obooooobooboobooboobobooog pythonODODOoOOoooobDOobOOOOODOD
gboooboboobooboooooga

ooboobooooboobooboobooooboobooooboobooboobobooono @oboo opoo
OO0 [Dculybrace{ h DO O ODOOOOOOODOOOOODOOOOO

Python2xO 0000 Python3xO0OOOOO0O00DODOOOOOOOO0OODOODODOOOOOOO
OO0 (raverse) OO0 OO0O0OOO0OO0O0O0ODOOOOODOOO

2t030 0 lib2to3 00000000 O0OOOOODOODOODOOOOODOOODOOODOOD
OO00D000D0D0O0000 Tools/scripts/2to3 000000000000 2t03-reference O
ooooboooo

abstract base class (0 O 0O 0O 0O O O) Abstract Base Classes (ABCs U0 OO0 O O0) O duck-typing 0 00O

U0000 hasattr() DO00OO0OOOO0ODOOOOOOOOOOOOOOOOOOOOOOOOOO
000000 O00PythonODOODOODOODOO ABCsOUO(collectionsO0OOO0OOO)OOOO
O0Mmumbers 00 0000)OD0O00@EoO0D0O0O0O0OH)OOOODOODOOOOOODOOOabe O
ooooboobooboobD ABCOOUOOoooooooooo

argument (U0)0000000000O0O0OOCOOOOOOOOOOOOOOOCOOOOOOOOOO0

00000b0bObO0O000bboOoobooOogn (positional arguments, 0 : £(1, 2) 0DO00O00O0O0O
ooooboboo0o0oooooboboooooobooooooo)yooooooDbO (keyword arguments,
O00:f(a=1, b=2) 000000000000 O0DOODOODOOOO)OODOODOOOOOOODOOO
00000DoDOoo0o00o0o0o0bO0oooDOoooO0bOooOooDonoo0 «0000ooooooooaa
00doo0ooodoOoodoooodoD0bOoooooooooooDooooooooooooona
00 «+« 0000000000000 0000000O0O00O0O0O0O0d

oboooboooobooboooooboooobooboooooboobooboooooo

attribute (U 0)OODODOOODODOOODOODOOOOODOOODOOODOOOOOOOOOODOOOODOO

UboodbobOUOD0«00OD0OO0OO00OOODOOO0O0O0vebOO0OO0ODOOO

BDFL 0OOOOOOOO (Benevolent Dictator For Life) O O O O O Python O O O O Guido van Rossum O 00

gogd
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bytecode (DOOOOO)PythonODODODO0O0OOOOOOOO0O0O0O0OO0O0O0O0O0O0O0O0OOODODODDDOD
Python 00O O0OOO0O0O0OO0OOO0OO0O0O0O0O0O00DOO0OO0DOODOOOO .pycO .pyoOO0OO
goooooooooooOooooogoooOoooo0oobOoooooo0ooooOooO ©o
ooooooooooooooOoooboboooobooboooooooo)yooooooooooobobooo
OO0000D0O0000DO0O00000000000 “00000 irtual machine)y> 30000 “O
000 (intermediate language)” OO 0 0O OO

class (000)0D00000000000000O0ODOOOOO0O0O0O0O0O0O0O0O0O0OODOO0OOOD
oooobobooobooboooooboooonbooboog

classicclass (000000 0O0O0)object OOO0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOO
(new-style class) D0 0000000000 00DOOOOO Python3.000000D0OO

coercion (00 0)0O00200000000000000000DO00O00O0O00O0ODOOOOOOODO
00000bDO00boobooonDO int(3.15) 0000000O0O0ODOO 3000000000 3+44.5
00oOdo0odooooooooo@odooooooooooooOH)ydooooooooooooa
000000000000 00000D0 TypeError00000000DOO20000000000
000000000 coerce00000O0OOOO0ODOONO 344.50 operator.add (xcoerce (3,
4.5)) J00000000O0O0OOoperator.add (3.0, 4.5) 000000000 OOOOOO
000o0ooOo0ooooooOo0ooooobOooooooOo0oo0ooooooooonDg 3+44.50
O00000000Ofleat(3)+4.500000000000000000000000O00O0O

complexnumber (00 0)0000000O000O0O0O0O0O0O0OO0OCOOO0OOOOCOOOOOODOAO
gboobgoobooooooodbD (-1gbob)oooopobobobooboboobo ig00oDoo
ooogjoocoogoo

Python OO OODOOOOOOOOOOOOOOOCOOOOOOODOOODOOO 000000000
Ubod 3+15000000math 000000000000 0O000000 ecmathOOOO00ODO

bobobooobooobobobooooobooooboobobooooboooboOobOobooboon
ooooooboooo

contextmanager (U0 O0O00ODUO0O0O0O0O00)with OOO0OD0OOO00OO0O0OO000OO0DOO0ODOOOOO
_enter_ ()0 _exit_ ()O00000O0O00OO0OOOOOOOO

PEP 3430000

CPython Python 0D O0ODOOOOOOOOOOODOOCPython JODDOODODOODOOODOO Jython O
IronPython D0 000000000000 DOOOODOOOODOOD

decorator (0O 0O0O0)00000O00000O00O ewrapper 1000000000 OO0O0OOO0OODO
UoooooboboboobOobOobOobOODl classmethod() U staticmethod () OO0
goo

obooobOoboooboobobobooooboboooo20b00b00000bO0000obO0obOon

def f£(...):

f = staticmethod (f)
@staticmethod

def f£(...):
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0000000000000 D0O0O0O00OO0 the documentation for function definition 0 0 00 0O 0O O
oono

descriptor (D OOOOO0)OOODO __get_ (),__set_ (),0000 __delete_ () OOO0O0DOOO
O00000 (mew-style) D0 0DDOO00O0O0OOO00ODOOOOODOOOOODOOODOODOODDOO
ooo0O0o0obooboOooboo0oobobOoOoobooooo0ooobOoOognodget,set,delete
U000 e«bU00000UDOOOOOODOOODOOOPODOOODOOODOMPODOOO0DOODOO
Oooooo0o0ooo0ooobo0ooooObo00ob0O00o0oboOo0o00DO0O PythonOOO
oboboboobooobooobobooooooboooobooooboOooboOoboOoobooboOooonn
oboooboobooobooboboobooboooooboobooooboboboobOoOobooooobon

dictionary (0 0)OJ0DO0O00O00OO0OODOODOOD0OOO0OO0OOdictOO0OOO 1ist000O0O00OOO
obooobobooboobdd_hash. ()OOO0OOO0OOOODOOOOOOODOOOOODODOO
OO0OPerlDO0O0OD0OO hashyDOOODOOOODO

docstring U0 O 00000000 DOOODOOOODODOOOODOOOODOOODOODOODODOODOOODO
ooboOoboooboboooboobooobooobooooboboOoonoon _doe__ODOODOOODOO
oboooOoboboooboboooboobob:-000b0obo00oooboooooboobooooonoo
oooobobooobooboon

duck-typing Python OO0 DOO0OO0OOOODOOOODOODOOOODOODOOOOOODOOOODOOOODOO
0000000000000 DO00000000000DLO0OO0o0oO0o0DoDOO0o0oDOOoOoooDOoOoa
000000000 bOOo0DOoO00ooOo0o0oDooo0oOooooOo0oDoo0oooooooooooa
000000000000 00 (polymorphic0 000000000 0ODOOO)ODOODOODOOODOO
000 0Oduck-typing 0 type () O isinstance () OOOOO0O0@ OO Oduck-typingO0 00000
000 (abstract base class) 00000000000 0OO0)0DD0O00O0O0O hasattr() ODOOO EAFP
0ooodoooooooood

EAFP OD0O0O0O0OOOO0OOOOOOODOO (easier to ask for forgiveness than permissiond O O 0 0O 0O O
OHhOooooOd python 00 O0O0OOOOCOCOOOOOOOOOOOOOOODOOOOOOOO
00o0000o0ooooOoU000ooOoOo0O0UU0ooOoOOoOoO0o0UOUOoODUOOooOODOoOoOOO
0000000000000 try0O0O0O0 except 0000000 0ODOOOOODOOOOOOO
ooo0cOO0O0OoOooooooooooo wyLoooooooooooooo

expression ()0 00000000 0O00ODOO0ODOO (apieceofsyntax), 10000000 0OOO0ODO
gooboooboooboooooobooboboooobbooboooboooboOoboOoobOoODO
O0000PythonODDODOOOOO0O0DDODOOOO0O0ODDOO0OO0O00printD 1£00000
Uoo0oboooog utemeny 00000000000 O0OCODOOO

extensionmodule (DO000000)COC+I000000ODOO0DOOOOOOOOO PythonOOODO
OO000D00O000D0PythonD CAPIDOOOODO

finder 000000 loader 0000000000 find module() O00OO0O0O0D0OOOO0OOOOODO
oooobooooboboooognD PEP3200000000OO

function (0 D0)000O00OODOOODOOOOOOOO0OOOOOODOOODOOOOODOODODOOOODOOO
000000000000 argumentl method 0000000000

_futere 00000000 O0DODODOOCOOOOOO0OOOOODOOCOOOOOOOOOODOOO
uobooobooboobb 117400000 20000000000000000DO0G000DOAO
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from _ future  import division

Ooo0 000000 (rrue division) OODODOO0O0O0O0O 11740 2.750000000000
_ _future_ 000000 mport 0000000000 D0ODOOOO0OO0ODODODOOOOOOD
obooobOooooboobobooobooboooooobon

>>> import __ future_
>>> _ future__ .division
_Feature((2, 2, 0, ’"alpha’, 2), (3, 0, 0, "alpha’, 0), 8192)

garbage collection (000000000 0)OO0ODOODODODOODODOOODODOOOODOPython O OPython

obooboooobooboobbooooooboooboobooooboooooboOooboooonon
gooo

generator (U 0O 0O0D0)00O0O0O00D0OO00O0OODO return000000 vieldOODODODOOOO

goooboboobooboooooobooooon

O0bO0o00obooooooobOoobooboOon for0000 whileOOOODODOODOODOO
gbooboobobobOobO (vielg)oobooooobooobobobOobOobOobOoDbOoDOo
uboooboooooboon yieldOODOOOO @WOOOO)OOODODO next() OOOOO
gboooboooobooboooooooo

generator expression (00 O00000)0000000O00O0OOCDOOOO0OOOCOOOOOOOOOOOD

for00O0OD0ODOODODO0ODOO if000DbO0DbO0ODbO0ODbO0O0ODLOODLDbOODbOODDO
ooooboooobooboooogod:

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

GIL ODOD00O00O0D0O0D00000 (global interpreterlocky OO OOOODOOO

global interpreter lock (00O 00O0O0O0OODOOONO) CPython O VM(virtual machine) 000000 1

obooobobooobOoboobooobooboooobobooooOobobooOooboooooboOoon
oboboboooooboboob 200000000000 0000DbODbDO00OD0OCPython O
uoboobooboboobooboooboooboobooooobooooboooboobooboonn
obOooboooboooobooobobooobooboobo0oooobooOobooOo “coboonn
(free-threaded)” OO0 OO 000000000000 OODOOOOCOOOOOOOOOOOOOO
gooobooooboobooboooobooooobobobooboboooo

hashable (0O 0O0O00)000000 OD0O0OO0O0OO0OO0OOCDOOODOOOOODOOOOOOODOOOO

(_hash () OO0OOO0ODOO)WDOOODOODOOOOOODODODO (_eg (0O
ooboooo)oooooboboooobooobobooooobooboobooooooboOoDOoDo
oooobooo

cmp__ () O

oobO0o0oboobOoobOoobooobOOooobooooOboOoooOooooOoobooobooOonoonn
ooooobooooooo

Python 000000 (immutabley D00 0000000000000D0O000000O00OOOOCOOOO
uboooboobooooobobooooobooooogan

gbobooboboboboobooboboboboboboboboboooooboobobo
uooobooog idygoooon
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IDLE Python OO ODOOOODOO (Integrated DeveLopment Environment) O O O IDLE O Python 0 O 0O O

oobOooboobooooooobooboobooOoboooooboooobooooboboooooboOoooboooonn
OO0 DLEODDODOODO0O0OOO0O00oOob0obooooooo euIcoogooooboboobooon
obooboooobooboooooboooo

immutable (OOO00O0OCOCODO)OO0O0O00O0OOCOOOODOOOODOOOOOOOOOODODOOOOOOO

ooboooboobooobooobooboobobooboooobooboooboobbOooDboOoDo
obooboooobooboooobooooooboooboobooboboooooooboooobooooag
boboobooooboboooooboooobooooooboboooooboooon

integer division (00 00)000000O00OO000O0O0O0OOOOOOO 117400000 2.750000

O2000000000 000000 (floordivision) 000000000000 OOOOOOOO
oooboo@ooboobooboob)obooboobobo0obOo0o0obO0O0ObOn (float
obooO0)oboooooooOobooobOoooobOOobooooo @ao (coercion)yd 0)O O
gobooobooooboobboobobooooooooooooooboboooboOooobooDboOoDo
o0 //70000/000000000000000DOD00O0O0_futwre__ O0O0O0D00OO0O0ODO

importer J 0000000000000 O000O0DODO finderQ loader 00D000O000000COOOO

interactive (U0 0O)Python0DOODO0OO00000O0O0O0O0O0OO0O0O0OOOODODODOOOOOO

uboboboboooboboboboobobobUdUbpythonOOO0O0O00OO0OODOOOOOOO
oobO@ooobooboooooooon pythonO0O0OO0O0O0O0O0O0O0O0O0OOOCODOOODOO
oO)oooooooooboboooboooooobooooobooooooboooooobooooooo
U000 (help(x) DOOODOOOOOOO)OODOODOOOODODOO

interpreted Python 000 000000000000 O000DOOOCOOODOOOOODOOOM@OOOD

oooobooooOoobooboooooboobooboo)boobooboooobooboooobo0oooOoon
ooboooboooobooooobooboooooobooooooooooobDooboOoDo
uoboobbooboooboooboooboobooobooboobooboobooboobooonn
UboooboooobooboooobobooobOobo0Oonag (nteractiveyl0O000O0OO00O0O0O

iterable (OO0O00O0O0OO00DO0)0O00ODOOOOODOOOOODOOOOOO

UbobOo0oo0oo0o0oo0oOobOgb@ist, str,tupleJ000)00000000000 dict O
fileOOOOOOOOOOODOODODOODOOO __diter. () O _getitem_ () OOO0OO
gboooboooobobooooobooon

ubooooooobonD forb0bO0ObO0OObOO0ODOODOOOOOO@MOU:-OD0DOO0OOOOOOOOO
ooo0obOOobOO0obOOobOoooooobD)oboboOoOoOd (zipO),map(),..)O0O0O0OOOOOO

000000000000 00000 iter() OO00OO0OOO0ODOOOOODODOOODODOODOOOO
0000000000000 0000000bO00oD0o0o00bO0o0ooD0bO0ooDOooDoooOooDOooDo
00000 iter() O0OODODOODOODOOODOOODOOODOOOODOODOOOO ford
00000000 o0O0bOO0O0o0bOO0bOO0ooOOoooOobO0obOOooOOoDo0oobOOooOoooooa
O (iterator) O O OO (sequence), OO DOOOOOO (generator) U0 O O0DO0O00OO0O

iterator JODO0O0O0O0O (stream) D0 000000000000 0000O00O0 next() OOOOOOOD

oobooboooboobboobboobobooboooooooboooobooooooobOoOoobo0oOonn
O StopIteration0 000000000 DO0OO0OODOOODOOOOODOOOOODOOOODOO
U0D0000000000000 next() OO0O0ODO0O StopIterationU000000O0O
ooboobooboobobooOooboonboon _iter (yOOO0OOO0OOOOOCODOOODOO
oobooOoooobooobooboooboooobooboboooboooooooooooboooobo0ooonn
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ooboobooooooboobooooboobooboobooboboobbaistobono)ooooon
O000000 iter() DO00OOO0OO0O0DOOO0OODOD fordb0onoOobOOoOoOOOOOoDOO
obooboobooboooboobobooobobooobooobOobobDooobobOobOobDOoboOon
uoobooobooooboooboooboobooooooobooooooooooobooooboonn
oooobooboo

U0oo0booon gpeiter 0O 00OO

keywordargument (000 0000)0000000 variable_name=0000000000000O0O
gO0odbooOOofbO0oOobO0obO0obDOoO0ob0b0o0obO0DbDOobOOoCoOdDOoOU0OoObOOobObDOoboOoon
0000000000000 «+x00000000000 argument DO00O00O00O0ODOOO

lambda (00 0)00O000O00O00OO00O000O0OO0OO0ODOO0O0OOOO0OO0O0O0O 1000 (expression) O
000000000 0D000000 lambda [arguments]: expressionUO0O

LBYL 0000OD0O0O0DO0O (ookbeforeyouleap) U0 D OO0 DOO0OD0O0OOD0OOO0OOOOOOOOODOO
O00000DO000000DD0O0 (pre-condition D OODODOODUOODEAFPOODOOODOOODOO
if0000000b000o0ooboooog

list (OO0O0)PythonOOO0OD0DOOOO0OD0ODOO (sequencey1000000O00O00O0OOODOODOOOOODO
oooobDboooopoobobO0 @rayDOOoOOoDOoOooooDooooooomoon

list comprehension (00 O00000)00000000COO000O00O0ODOOOCODOOOOODOOOOOOOD
OooooobOo0oo0obbOO0O0000Oresult = ["0x%02x" % x for x in range (256)
if x $ 2 ==0]0000000025000000 160000 (0x.)OODOOOODODO
Uob000o00o0if0000obooobon if000b000D0range(256) DOO0O0O0O0OODOO
goono

loader DO0O0O00O0000O00O000OD0OOLload_module() 0000000000 0ODOOOOOO
O000oO0o0oooDoOPEP30200D00000DOO

mapping (DO00)000000 _ getitem () OO00OO0O0O0OOOCODOOOCOOODOOCOCOD
(dictO0ODOO)ODOOOODOOOODOO

metaclass (0 O0000)000000000000O0O0OODOOO00O0OODOOOOOOO0OOOODODODOD
oboboooOobboooooboobooobos3sgbooooobooboboooobobooooooOoDbon
ooooboooboboooooobo @o:.0o0oboboo0)oboboobbo0o0obo0o0obboOgdPython
oobooboobooboobooooooboooooooooboooobooOobbooobOoooDbOooDo
ooboobooboobooobobooooboooboooooooboobOooboobooboOoOoDnn
ooooooboboobooobobooboooooOooobooboobooobobooboooobOooboonn
gooobooooobobooboooobooooobooboooooboobooo

method DO00OO000O000000O0O0DOOOOOOODOOOOOODOOO0O0OOODOOOOOOOD
U0O00000000 (argument) 000000000 @OODO0O0O0DOO self000000)O
Junction O nested scope 0000000000

mutable (000000000 0)00000000OO0O0O0OO0O id() 0000000000 OOOOO0O0O
0000 mmutabley DO OOOO0O0OOO

namedtuple (000000 O0)0000000D0O00DO00ODO0O0OO0DOOOOOOOODOOOOODO
Uob0o0obo0obo0bo0o0b@ibbd time.localtime () DO0OO0OO0O0OO0OOO0OO0ODOO
U0O00Oyear 00 t[0] 00000000 ODO0O0DOO0DOOO00O0OO0t.tm_yearOOO4OOGOOO
obooobooooobooboooon)
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0000000000 time.struct_time 0000 O0OO0OO0OODOOOOOOODOOODOO
0000D0ODO0O00000000OD0OD0ODODODDOOO0ODODODODDOO collections.namedtuple ()
gjo0oO0oO0oOoOoOoO0oO0OO0OOoOoO0OO00O0O00000dddd0D0OO0DO0O0U0U0O0DO0O0O0OO0OO0OODOO
Employee (name=' jones’, title='programmer’) OO0 000O00OODOODOOO0O0O (self-
documenting representation) D 000000000

namespace (U000 OODOODO0ODODODDODODOOOOODOOODOODO0OOODODODOODOODLOOOOOOD
0000000000000 00000O00000000o00@oboboOooOo)yoooooobooooo
0000000000000 00000 __pbuiltin__.open() O os.open() OOOOOOOO
000000000 0o0oOo0ooOo0OOo0bOo0DbOOoDoOOoDo0ooOooooooDoDOoonDoOoooa
0o0oobdooooobobiobubbUdOdn random.seed (), itertools.izip() OO0
O000000000000000 randomOO0000 itertoolsO0O00OOD0OOODOOODODOO
0o0o0O0ooooooa

nestedscope (U0 ODO0O0O0OO0O0OO)OOOODODOOOOOOOOOoOOOoOOoOoDOOoOoOOoDOODO
uoboobooboobooboooooboooboooobooboobooooooboooboooooooDn
oobooboboooooboboooboobobooboo0ooboooobooobooboooooOoooonn
oobOoOoobooboobboobbooboooboooboooboooobooboooooOobO0oobO0oonn
gooobobooobooboobooobooboooo

new-styleclass (U0 0O000O0O0) object OO0 O00O0OO0OO0O0ODOO0OO0OOO0ODOOOO0DO 1ist O
dict 0O00D0O0OOOO0ODOOOODDOOOOO __slots_ (), DO0ODODCOOODDOOD
__getattribute_ () O0O000O0OPythonODOODOOOOODOODOOODOODOOOOODODODOO

oooboboooooooobobooooboobooboonoo

object 00 (DDOOD)ODODODODODODODOO @OUOOH)OODODODODOOOOOoooDooDOoooooOooOOO
OO00d (mew-styleclass)y UOD O ODOOOOO0O

positional argument (OO0O0O0O0)0000000DO0O00O000000000O0O0O0O0O0O0O0OOOD
oobooboooboooboobooobooboobOOooobooooobOooooDbobO0o0onn
gbooobo-~-00000000000argument 000000000

Python 3000 Python DO 0 DODOO0DOOODOOOO Python3.0000OO000O0O0D0OOPython3000
obooobOoboooboobooocooD)*py3k000onooooooonon

Pythonic D0 0000000000000 0ODO0ODO0OO0O0OOOPythonDO0OOD0OOD0OODOOOOOO
O00D0O0O0O0O0000O00O0PythonD00O0DODODDDDO iterable 0000 for0O00000O
booobooooboooooobooooooooooodpPythonO0O00O00O0O0OO0OOOOOO
obooooobooooooooon

for i in range(len(food)):
print food[i]

O000b0O0b000obobon PythonicODODOOOOODOODOO

for piece in food:
print piece

referencecount (000 000)OOOOOOO0ODOODOODOOODOOODOOODOOOoODOOOOODOOOO
000000000000 ooooooouno pythonD O OOODOODOODOOOOOCPython
0000000000 O0sysO0OO0O0O0OO0DOO0OO0O0OOO0O0ODODOOOODOOOOOOODODOOOO
0000 getrefcount () DOOOOOOOOOO
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_slots_ O00O0OO0OO0O0OO (new-styleclass)y DO O0DOO0000O0O0O0DOO0O0OOOO0OOO0OOOOOO
ooboobboooboooboooooooooobooobooobooooobooobooobooOoon
ooboobooboboooboobbooooboooooooooboooooobDoooDboOoDo
uobooboooobooboobobooobooooooboooboobooooooooobooonDn
ooooboooobooood

sequence (U0 O0OO0)O0O0ODDOO __getitem () OOODO0OO0ODOOOOOODOOOOOOO
0000000000 len() 0O0O0D0DO0ODODOOODODOOODOOO (iterabley 0O0O00O0DOO0O
JO0odooOoDbDO 1ist, str, tuple,unicode 0000000Odict 0 _ _getitem__ () O
_len_ () 0O0O0OO0OO0O0O0ODODOODOOOOOOODOOOOO (mmutableyOOOODOODODOOOO
0000000000 (mapping) 0D O0DO0ODOODODOODOOODOOO

slice (D0O00)OOODOODOODOODOO (sequencey0000000D0O0O0DOODOOOODOOODOOONO []
0000000000000 b00o0o00Do0o00bObd variable_name([1:3:5]1 0000000
Oslicel000DODOO0ODOODOODOODOOM@MODOODOOOODOOOOONO _ _getslice_ ()
0 _ setslice_ () 0O0O0OOOO0O)

specialmethod (OO O0D00OO0)ODD0O00D0OO0OO000O0O0O00OO0O0O0OCOO PythonODOOOODOOOD
oobooooooooboobooobooobooboooboooboooboooo 2000000000
gboobooobooboooboob obooboooboo

statement (0 )0 0000000O0000000C00 expression 10000000000 0OO0O00OO00O0O
0000000 if,while,print 00000

triple-quoted string (00000000 D0)3000000000000 )0000ooooDoOO GOooOD
oobooooooo@o)ybbooobooooboooobooobooboooobooooboooobooonn
oboooooooliogo2000000000b0oboboocooooooooooboobOobooon
ooocoobopoooobooboooooobooooobooooboboboooobooooDbOoDbo
uoooboooooo

type (O)Python OO OO0O0O00OO0O0O0O0O0O0DOO0OOO0OCOOOOCOOOOOOOODOODOOOOOOC
UboboboboobobobOobil _class__ U00O000D0O0D0OO00Otype (obj) OO
uoooboooooo

virtualmachine (0 O00O0O0)000000000O00DOO0OO000O00O0O0PytheonOOOODOOOD
O00000000000000000000 (bytecodeyDOOOOODODO

Zen of Python (Python OO 0O)Python U0 D OO0 O0OO00OO00O0D0OPython DO DOOOOOODO
UbooobO0bo0ooobO0ob00o000ObO “import this?O0OO0OOO0OOO0OOO0O0OOO0OO
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0000000000 PythonOD D000 00D0OO0DO0ODOODDOODOOODOOOOODOOODODODOO Sphinx
O00000 reStructuredText 0 0000000000 OOO0O0O

U000000000000000D00 docs@pythonorge DO O0O0O0O0O0O0O0O0O0OO0O0O0OO0OOOO
gbooboobobooboboboobooboobooboboobobobboobooobooboboobbon
gbooobooooboooon

oooooo:

e Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the

content;
* the Docutils project for creating reStructuredText and the Docutils suite;
¢ Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

ob0oo0O00000 PythonOOODOOOOODOOOOO reporting-bugs 0100 000O0O00OO0

gooe: O0: OODODODOODODOODODODODO Google Project Hosting 0O O Issue Tracker
<http://code.google.com/p/python-doc-ja/issues/list> 0 00 O 00 O O O python-doc-jp@python.jp O O O OO OO
oooooogo

B.1 PythonO O OO OO OOO

oboo0ob0OO0OPythonOOOOODOOO0OOODOOOOODOOOOODOOOOODOOOOOOOOODOODOO
oobo0o0bo0 -00bb0o0bbO0o0obobo0ob0o0boboo00bOddocs@pythonorg 000000
gboogooboooboobooboobooboobodg

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi U n, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander Belopolsky, Ben-
nett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian
Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve
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Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert Dono-
hue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson, Carey Evans, Martijn
Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim Fulton, Peter Funk, Lele
Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray,
Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand,
Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden, Thomas Holen-
stein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy Hylton, Roger
Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas Jung, Robert
Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling,
Dave Kuhlman, Erno Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-Andr 0 Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von L O wis, Fredrik
Lundh, Jeff MacDonald, John Machin, Andrew MacIntyre, Vladimir Marangozov, Vincent Marchetti, Laura Mat-
son, Daniel May, Rebecca McCreary, Doug Mennella, Paolo Milani, Skip Montanaro, Paul Moore, Ross Moore,
Sjoerd Mullender, Dale Nagata, Ng Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko
O’Whielacronx, Shriphani Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters,
Benjamin Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S.
Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim
Roskind, Guido van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S.,
Hugh Sasse, Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Char-
lie Shepherd, Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield,
Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward,
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C.1 Python O OO

Python O 199000000000 O0ODOOO Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/ O O)
O GuidovanRossum O OO0 ABCOOOOOODODOOOOOOOODOOOODOOOOOOOOODOOOO
OPythonO0DODOOOODODOOO GuidoOODOODO PythonODODDOOOODOOOODOO

199500 GuidoOOOOOOOOOODOOOOOOO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/ O O) 0O Python DD OO 0000 ODOO0OO0OODOOOOODOODOOOOODOO

20000 300 Guido O Python OO OO OO O OO BeOpen.com O O O O BeOpen PythonLabs 00 0 0O 0O O
OO0O0O0ood 1000 PythonLabs O O O O Digital Creations (O O O Zope Corporation, http://www.zope.com/
OO0)H)DOOODOODOOboDO200100Python 0000000 DOOOOO0CODOOOODODOO Python Software
Foundation (PSFO http://www.python.org/pst/ O O0)0 000000 OOOOOO Zope Corporation O PSF O
OoooooooDooo

Python D000 00000 O0D0OO0O0OOCOO@UDODOOOOODOO http://www.opensource.org/ 0 0 00O O
obooO)oooooooboobobooooooooooo pythonDODOODO GPLOODOOODODOO;
ocoooooooooboOoooobobooooooo

oooo ood O od GPL OO

09.0-1.2 | n/a 1991-1995 | CWI yes

1.3-152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

2.2 2.1.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes
oooooooo
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Ocl1-00000000on

ooono oono O oo GPL OO
221 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 222 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 23 2002-2003 | PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
2.3.5 234 2005 PSF yes
24 2.3 2004 PSF yes
2.4.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 2.5 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2009 PSF yes
2.6.5 2.6.4 2010 PSF yes

O00: OGPLOOOO0ODOOOOOPythonD GPLOODOODOOODOOODOOODOOOODOOPython
obooboooboocepPLOO0bOOO0OObOOODOOOO0OOOObOOOOOObOOODbOOODbOODO
gobOooobooGcpLOO00OO0OO0O0O0OOOOO0ODOOGPLOOOODOOOODOOOODOCOOO0O0OOO Python
gboooobooboooooboboooooboboooboboooobooo

GuidoODDOOOO0O000000000000O0OOOODOOO00O0OOODOOOOO0OOOODDODOODODDO

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

PSF LICENSE AGREEMENT FOR PYTHON 2.6ja2

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.6ja2 software in source or binary form

and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclusive,

royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare deriva-
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tive works, distribute, and otherwise use Python 2.6ja2 alone or in any derivative version, provided, however,
that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright I 2001-2010 Python Soft-
ware Foundation; All Rights Reserved” are retained in Python 2.6ja2 alone or in any derivative version

prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.6ja2 or any part

thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 2.6ja2.

. PSF is making Python 2.6ja2 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-

TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.6ja2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.6ja2 FOR ANY

INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.6ja2, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

. This License Agreement will automatically terminate upon a material breach of its terms and conditions.

. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership, or

joint venture between PSF and Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote products or services of Licensee, or

any third party.

. By copying, installing or otherwise using Python 2.6ja2, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0

BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga

Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

using this software in source or binary form and its associated documentation (“the Software”).

. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants Li-

censee a non-exclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display
publicly, prepare derivative works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the Software, alone or in any

derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an “AS IS” basis. BEOPEN MAKES NO REP-

RESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT

c.2.
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OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

5. This License Agreement will automatically terminate upon a material breach of its terms and conditions.

6. This License Agreement shall be governed by and interpreted in all respects by the law of the State of
California, excluding conflict of law provisions. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between BeOpen and Licensee. This License
Agreement does not grant permission to use BeOpen trademarks or trade names in a trademark sense to
endorse or promote products or services of Licensee, or any third party. As an exception, the “BeOpen
Python” logos available at http://www.pythonlabs.com/logos.html may be used according to the permissions

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

1. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives, having an
office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and the Individual or Organization (“Li-
censee”’) accessing and otherwise using Python 1.6.1 software in source or binary form and its associated

documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright 0 1995-2001
Corporation for National Research Initiatives; All Rights Reserved” are retained in Python 1.6.1 alone
or in any derivative version prepared by Licensee. Alternately, in lieu of CNRI’s License Agreement,
Licensee may substitute the following text (omitting the quotes): “Python 1.6.1 is made available sub-
ject to the terms and conditions in CNRI’s License Agreement. This Agreement together with Python
1.6.1 may be located on the Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the Internet using the following
URL: http://hdl.handle.net/1895.22/1013.”

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 1.6.1 or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 1.6.1.

4. CNRI is making Python 1.6.1 available to Licensee on an “AS IS” basis. CNRI MAKES NO REPRESEN-
TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRISHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 1.6.1 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 1.6.1, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

6. This License Agreement will automatically terminate upon a material breach of its terms and conditions.
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7. This License Agreement shall be governed by the federal intellectual property law of the United States, in-
cluding without limitation the federal copyright law, and, to the extent such U.S. federal law does not apply,
by the law of the Commonwealth of Virginia, excluding Virginia’s conflict of law provisions. Notwithstand-
ing the foregoing, with regard to derivative works based on Python 1.6.1 that incorporate non-separable
material that was previously distributed under the GNU General Public License (GPL), the law of the Com-
monwealth of Virginia shall govern this License Agreement only as to issues arising under or with respect
to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between CNRI and Licensee. This License
Agreement does not grant permission to use CNRI trademarks or trade name in a trademark sense to endorse

or promote products or services of Licensee, or any third party.

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or otherwise using Python

1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.
ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2
Copyright 0 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without fee
is hereby granted, provided that the above copyright notice appear in all copies and that both that copyright notice
and this permission notice appear in supporting documentation, and that the name of Stichting Mathematisch
Centrum or CWI not be used in advertising or publicity pertaining to distribution of the software without specific,
written prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

C.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-
porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.keio.ac.jp/ matu-

moto/MT2002/emt19937ar.html . The following are the verbatim comments from the original code:

A C-program for MT19937, with initialization improved 2002/1/26.
Coded by Takuji Nishimura and Makoto Matsumoto.

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).
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Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. The names of its contributors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Any feedback is very welcome.
http://www.math.keio.ac. jp/matumoto/emt.html
email: matumoto@math.keio.ac.jp

C.3.2 Sockets

The socket module uses the functions, getaddrinfo (),and getnameinfo (), which are coded in separate

source files from the WIDE Project, http://www.wide.ad.jp/.

Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ‘‘AS IS’’ AND
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
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FOR GAI_ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

SUCH DAMAGE.

C.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:

/ Copyright (c) 1996. \
The Regents of the University of California.
All rights reserved.

Permission to use, copy, modify, and distribute this software for
any purpose without fee is hereby granted, provided that this en-
tire notice is included in all copies of any software which is or
includes a copy or modification of this software and in all
copies of the supporting documentation for such software.

This work was produced at the University of California, Lawrence
Livermore National Laboratory under contract no. W-7405-ENG-48
between the U.S. Department of Energy and The Regents of the
University of California for the operation of UC LLNL.

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, ©process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:
Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.
This software is provided 'as-is’, without any express or implied

warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

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

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

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

L. Peter Deutsch
ghostlaladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history
that follows (in reverse chronological order):

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

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

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:
Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam
Rushing not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior
permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
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OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

C.3.6 Cookie management

The Cookie module contains the following notice:
Copyright 2000 by Timothy O’Malley <timo@alum.mit.edu>
All Rights Reserved

Permission to use, copy, modify, and distribute this software

and its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Timothy O’Malley not be used in advertising or publicity

pertaining to distribution of the software without specific, written
prior permission.

Timothy O’Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O’Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

C.3.7 Profiling

The profile and pstats modules contain the following notice:

Copyright 1994, by InfoSeek Corporation, all rights reserved.
Written by James Roskind

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) without fee is hereby granted,
provided that the above copyright notice appears in all copies, and
that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a
Python module.

INFOSEEK CORPORATION DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS. IN NO EVENT SHALL INFOSEEK CORPORATION BE LIABLE FOR ANY
SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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C.3.8 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C
version is still 5 times faster, though.

- Arguments more compliant with Python standard
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C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:
The XML-RPC client interface is

Copyright (c) 1999-2002 by Secret Labs AB
Copyright (c) 1999-2002 by Fredrik Lundh

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,
and will comply with the following terms and conditions:

Permission to use, copy, modify, and distribute this software and
its associated documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice appears in
all copies, and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of
Secret Labs AB or the author not be used in advertising or publicity
pertaining to distribution of the software without specific, written
prior permission.

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

C.3.11 test_epoll

The test_epoll contains the following notice:
Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND

NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3. Licenses and Acknowledgements for Incorporated Software
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C.3.12 Select kqueue

The select and contains the following notice for the kqueue interface:

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS ‘‘AS IS’’ AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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def, 91

del, 23, 32, 77
exec, 85

for, 80, 81, 88
from, 52

global, 74, 77, 85
if, 88

import, 26, 81
pass, 77

print, 33, 78
raise, 80

return, 79, 90
try, 29, 89
while, 80, 81, 88
with, 47, 91
yield, 79

goooo
__builtin__, 86, 95
__main__, 52,95
array, 23
bsddb, 24
dbm, 24
gdbm, 24
sys, 78, 90, 95

oo
AssertionError, 77
AttributeError, 60
GeneratorExit, 60
ImportError, 82, 83
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