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00000000000 0000Python0 00000000 0ODO0ODO0OOODOODOOOOOOOOO
gboboooooooogoog

ooooooooboooooooooooooobooooooooooooooDbo0ooboOooDboOoOooooDoOg
cooooooobooooooooooOoooOobOoOoOoOoOoOoOoobooOoCcOoOoOboOoOobOboOoobooOoOoOooOooDooOoa
ocoooooooboboooooobooboooooobooooDbDobUobobOooboOobDoOooOoOoDOg
ooooooO0O0O0O0O0ODODODO00000000000000 PythonOOOOOO0O0O0O0O00000O0O0O
coboobooooboobOooooooOooOoobOooobOoOooOOoOooOoOoOobOOoOooOooooOoboooobooOooog
0000000 PythonODODOOOOOOPYthon OO O OO00O0O0O0O0O0OO0OODOOOOODODOODOODODO
coooooooboooobooooooooooOoboOoOooOoOoOoobOboOooDboOoOn

cooboboooooocooobooooooboooooooboooooooooobobooooo0ooo0nD —00o00d
gooooooooooooopooo 0o

gooogoooooooooooOooUooooooooOoOoU0UoUoooDoOooC0O0U00 —0Ooooooog
oo obobobobobobbbobobobtbbdddddoobDbbD b O
Python 00 OO OODOOOOO0 (OOOOOOODOOOOOOOOOO)OODODOOOUOOOODOOOOO
gdooooOoOoQ0O0O0oO0O0O0O00O00OU00U0UUU0U0U00DOD0UODOUOD0D0DOooOoOoOoOoOoOOOg
0000000000 “00000000 (imprementationnotes)” 000000000000

Pyhon 00 OOCOOCOOO0COOOOOODOOOODOOOOOOOOOOOOOOCOOOCOOCOOOOOC
library-index 00 0000000000000 0000000O0O0OOOOODOODOOOOOOOOOOO
coobooooooooooocOoOooboOoooon

1.1 00O PythonO OO

Python 000 0000000000000 ODOO0OOOOOODOOOOOOODOOOODOOOOOO
gbobooooooobogoboboo
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cooooooboooobooooooooon:

CPython 00000000 DOODOOOO PythonOODOCOOODOODOODODOOOODODOODOODODOO
gboboooooooboobgoobo

Jython Java OO O OO0 Python OO OOOOO0O Java0O0O0D0D0O0O00D0000O0OOOOODOOOODO
0000 Java00O0O0OO0O0O0O0O0OO0OOO0OO0OOOOOOODOOOOOODOOOOOODOOOOOOO
O00JavaO0O0DOD0OODOODOOOODOODOODOOOODOOOODOODOODOOOOODOOODOO
O the Jythonwebsite 0000000000

Python for NET 000000000 CPythonOOOOODOOOOO NETOOODOODOOOOOOOOOO
0000000 NETOOOOOOOOOOO0O0O0O0O0O0O00O0O0DO00 BrianLloydODOOOOOO
OO00D0OO00O0DOOCO0O0ODOOOOO Python for NEThomepage OO OOD0OO0OODO0O

IronPython .NET O Python 000 000000000000 OOO Python NETOODODOOOOOILODO
000000000 PythonOOODOOODODO PythonOOOO.NETOOOOOODOODOODOODODODO
000 JythonOODOODO0OO0OOO JimHugmminOOOOODODOOO0ODO0OO0O0OO0O0O00OOO the
IronPython website D0 00000000

PyPy 000 Python 0O D OO Python 0 0000000000000 0O00D0O0O0OODODOOOOOOOO
000 JustinTime) 00 0000000000000 0000O0O0O0O0OOOO0OO0OO00OOOOCOOO
O00MPythonDOODOODOD0OOOODODODODMOOODDODODOODDOOODOODOODOOODOOO
OO00D0OO00DOOCO00DOO0O0O0OOODbOOO0O0 the PyPy project’shome page D000 OO

0000000000000 000000D00000000000000000000D0O00 Python O
goooooooboobooobooooboobooboobooooboobobobobobooboooo
gobgooboooboboobooboooobooboobobooboobboobboobboobo

1.2 0000000000000

ooooooooooO0ooOoOoOoOBNFOOOOOOOOOODOOOOOOOOOOOOOOOOOOO
oooobooooooogn:

name = lc_letter (lc_letter | “_")«x

lc_letter = “a"r. .. "z

000000 name O lc_letter 00000000000 DODOOO lc_letter000000000DOO
00000000000000000000 1c_letterd ’‘a’ 00 'z’ 00000D000000000
0000000 (MO00000000000000000000O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0ONO0OO
000 (mame) 00000000000 0)D

OCO000name(OOOO0OOOOODOOOOOOOO)O ::=000000DCOOO(HOOODOOO
gobobooobbooobbooosopobbooboboboobobboobbbooobboooboboon
00000 (0000000000000 000000000000; 0000000 (+)0O0DOoO0Od
oooooooo (f pH)ooooooboOoOoDoOoOooOoooOoOoOobO (@mDboooooobooooboog
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http://www.jython.org/
http://pythonnet.sourceforge.net
http://www.ironpython.com/
http://www.ironpython.com/
http://pypy.org/
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ocoooooooooo)oobooobbo0 000 +000O0OO0OOO0OO0OOOODOOODOODOOODOGO;O
cooooooooooooooooOoooOobOoOoboOooOoOoooOoboOoOoDOboOoOoOboOooobooOoOoOooOooDoonoag
oobooobooooooooooooooooooooboobOooDboO;DbOboooboooboboOoDbbOoboobog
cooooooooooooooOooOoboOooOoboOooobooooo

goooooo)boooooooobogobooboooooobOoOoDbOoO0:obooobobOooooboooDooobOoon
OOo0ooOOoOoOooOooooo ASCciooodoobooo(@uoobD)yoooboooooooooDpboOoooooag
oooopoodo (<...>»0000O0oOoO0U0oDoODO0U0DOO0O0DO0ODODDODO0ODOOO0O;D0O00 ‘DOO00O”
gboobooooobooboboboboooooooobooono

goooboobboooooobboooobobbboooobbbbooobb bbb boOoog:
gobooooooooooobobobooobooooooobobobobbooooooboboboboboo
o0oDo0oooooD ¢oooo»”»0000 BNFOOOODODOODODOOOOODODO;00o00ooooood
goboboooooooobgoo
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020

oy

Python OO0 ODOOOOOOOD OOO (parser) D0 ODDO0O0OO0O0O000ODOODOOOOO ODOOOO (lexical
analyzer) OO0 0000000 O0QCO DOOOQO (roken) DOOOD0OODOODODOOODOOOOODODOOO
gobooboobbooboobboooboo

Python O 7-bit0 ASCI D 0000000 OOOOOOOOOO0O0O00O0O0O00OO0O023000:00000
Ooooooooooooooooogoooo ASClicoooooooooooooooooooooog
O00.00000000000000000OPythonO 8-bit000000000O0O00O0O0O0OOO0OOOO
O;o00o0b00oboobooobobooobobooobooOobobOOobOooOoOobcoobobOOobOoboooobooOooDag
cooboooooooobooooooo

000000 00D000O000O0oDoUooDOooodo rroooooooooooooOoOo Ascuiooood
gooo

goooooOoooOoOoOOOOOODODO:8-bitO0ODODOODOODDODODO ISOLatin-1(000000000
0000000000000 000000000 ASClIOOO00O00)00000000000000000
OOOOOOOO0OO0O0 Unicode0OOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO
O000ooo uUTF-80o0oooouooooooUTF8UOOOoOoO ASCllocoooooooooooog
0000 (ordinal) 128-255000000000000000000000000000O0O00COOOOOOO
Latin-1 0 UTF-8 0000000000000 DDOOCOO0O0O0 Latin-1 000000000 DOOCOOOOO
cooobodooobooooboooobooOoooooboboOooboo0ooooooooOoocOoOooboboOoOoobooo

21 000

PythonDOOODOOOO0O OOO (logicallines) 00000000
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211 00O (logical line)

000000000000 NEWLINEOOOOOOOOOOOOODOOOO (00D0: compound statement
OOD00OO:statement) 000000000 O0O0ODOOOOOOCODOOOOOOOOOODOOODOOOO
000 000 (physicalline) 00 0000000000000 O00O0O0DOOOCOO OO0 (line joining) 0O
gooooo

2.1.2 00O (physical line)

coobooooboooooooooooooboooooooooooooooooooooooooonogd
Oo0Oo00000o0ooOooooOOO0CO0O000UnixOOOO ASCIILF (OOQO: linefeed) 0 OO Windows
0000 ASCIIOOO CRLF@OQO:reurn 00 00C0O0O) 0O Macintosh D000 ASCOHCR(ODO)0 OO
coobooooboobooobooooOooOoOoOooObocO0OoOOoO0OobOboOoOobOOoOoOoOOOoOoOoDn

Python 000 O0O0O0ODOOOCOCOOO COOO0OOOOODODOODO (ASCILFOOOOOOOOOO \nOO
OoOoOoOoOO)0O0oOoOOPythonAPIDOOOOOOO0O0O0O0O0O0O0O0O0O0O

213 0000

ocoooooooooOoooooOoOoboOoOoooOoOoboO0O0 wmObobOOoOoooooOoOoboOoOoooooOoboo0o
ooooooooboobooooooooooooboboooooooooboooobooooobooooooooDog
coO0;000000000o00c00ooa

214 0000000 (encoding declaration)

PythonOODOOOCOOCOCOOCOCODOOUOUOO0OUOOUOO0OO0O0O0OOOO codingl=:]1\s+x([-\w.]+) 000
O0000000000000D0O000 (encoding declaration) 00 000000; 00000000000
go0oo00ooU0ooUoOooUooodooO0ooU0ooU0ooUooooooooooooooooooog
GNUEmacsOOQODOOOOO

# —x— coding: <encoding-name> —x-—

OO00O0OBramMoolenar 0 00O VIMOOOOOOOO

# vim:fileencoding=<encoding-name>

OO00000D0O0C00DOO00000DDOUuUTF8ODOO00O0ODOO ("\xef\xbb\xbf/)OOOODODOO
Oo00O0O0o00O0OUTF8U00000000000000 (00000 Microsoft notepad D D 000000
oooooooooooo)o

Oo00oooooooooooOodPbpythonO0O0O0O00OCOO0OO0OOOCOOOOODOOOOOODODOODOOO
go0o0oOoOoOoOoOoOoOoOoODODOODODODODOODOODOO Unicode 00O OO0OOOOOOOOOOOO

8 020 0000
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0000000000000000000000000 UnicodeO00000000000000000O0O
cooboooobooooooooOooOoOoooOoboOoOoOooOoOoOooOoOoOoOoDOboOoOobooOoo

215 0000000

goooooooooooooooooooooooooooooooOooOoOOO00O0 (()Ooooooooo
ooooo.ooooooboooboooboooooooooooooooooooo0ooooooDooOooDog
cooooooobooooobooooooOoOoOoOobOOoOoOoOoOoOoOoOoOCcOoOoOboO0OobOboOooboOoOoOoOoDOonoO
ooooooooDo:

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

oooood

oooooooobobooooooooooooboboooobooboooooooobbooooboobooooboooooDbog
coboooooobdoobooOooboobooboooOooboOooooOoOobOobOOobOOObOOoOoOoOObOoOOODnOag
oooooooooooooooOoOooooooo@oooooooooooooooooooooo0n
ocoooooooooooobooOooOoooOooOoOoO)yoooooooooooooooOooooooboOoo
coooooobooooboooooooooon

216 00000000

O 0D (parentheses)O 0 O O (square bracket) 00O 0000 (curlybrace) 0O O OOOOOOOOOCOO
gofdooobooooboooobooooobooooooon:

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

cobooobooobooboooOoOoOoO0OoOo0OoOoO0OoOoO0oOOOoOOO0bOO0ObOOOobOOOobOOObonod
ooobooooobDooooooo0oboOoO0O0ODOCOO0O0OONEWLINEOOODOOOOoooooooooo
ocoooooooooooooooooo(@ooo)ooooooo;0obo00000000000000O
coooooo

217 0O

oooOoOoODOOO0000000000000000000000000000000 (I0O0O0ONEWLINE
oooooOooooooo)oooooooooooooo0ooooUooo0oooUOoD-00-00 (read-
eval-print) 0000 0000000000000 000O0OOOOOO0O0OO00OOOOOOOOOOO0O (O

21. 00O 9
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gooooooooooooooooooooo)oooooooooOoOoOoOoODOOODOODOOO

218 00000

ocoooooooooooooboo(@obooooooboo)bobooooooOoOoboOooooboOoOoooooboOoo
cooboooobooooooooooooooboooooooOoOooOoOoOoobOboOoobooOoOooooa

gooooo(@obopoooDooO)looo sooOoOoOoOOOOODOOOO0000OODOoOOoOoOoOoOoOOg
OoO0ooooo08oOoUooooooooooo0 (UnixODOOOOOOOOOOOOOOO0OO0OoOO0O0O0
gooo)ooooobooobobobOobOobOobOobOobOO0obOobDO0oDbOO0bO0obOobOobOobOobOobooobooo
gobooooooboobobooooobobooooboobobobooobobo,0cooboboboooo
goboobooobooboooboa

ooo0ooOoo0oO0ocO0oOoO0ooO000000:0UNIXOOODOOOOOOooOoooooooooooo
oooooooobooooooooooboobooobboOooooooooooobooooDoboOooDboOoOoBDoDbog
coobooooooooooocoOooOoOoOoOoOoboOoOoOooOoOoOoOoOOoOoOoDOOoOoOoonon

gogoobooobbooobobuooobboooobo,boobbbooobLbboobDbboobLbbooo
gooooooobooboooobooboooboooboobooobooboobobobooboooDo
(opDoOO00oooOoOoo ooOOoUOooOOoOOoDoOOooo)O

000000000 00000000000D00 INDENTOOO DEDENTOOOOOOOOODOOOOO
ooooooooboooooooooboobooooboboooooooooonog

ocoooooooOoOoOoOoOoOoOOOO0OO0O0OO0OO0O0O0O0O0O0O0O0O0OeshoO0)OO; 0000000000
(popU0OO0O0DOOOODOOOOOODOODOODOODOOOOOODOODOODOODDOOOOOO
coooboooobooooooooooooobOboO0O0oObooOooooooooOoboOoooboboOoobooOoOoOooOooDooa
coooooobooooooooooooobooboooooooboooboOoooboboooobooooooonog
ooooooOOoOoOOOOOO0OODOOODOODOOINDENTOOO0O0O00O00000000000000O0
cooooooooboooboooooboobOOoOoooOOoOoOoOobOoOoOoOobO coboboboobooooa
; 0000000000000 0000DO000000DbO00000O0000D0O00000D0O DEDENT
coooooooboobOoooobOobOOoOoOoOoboOobOOobOoOobOOoOoOoOoOOobOOobOObObOOboOoOoOoonag
O0O00O0000O000000 DEDENTOODOOOODOOODODOOOO

ocooooooo(@oooooooooo)boOoOoOoOoboo pythonOOOOOOOOOOO:

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[:1] + 1[i+1:]
p = perm(s)
for x in p:

r.append (1[i:1+1] + x)

10 020 0000
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return r

goboobobooobooboooboobog:

def perm(l): # error:
for i in range(len(l)): # error:
s = 1[:1] + 1[i+1:]
p = perm(l[:1i] + 1[i+1:]) # error:
for x in p:
r.append(1l[i:i+1] + x)
return r # error:

first line indented

not indented

unexpected indent

inconsistent dedent

(ooboooo3poooobooooboooooboDoO0UoDbO;o0UobOoOooboOoOoOooDOoOooDboOooo
—return r0O00O0OOOCOOOCOODOOODOOOOOOOOOOOOOOOOOOOOOOOODOODOODO)

219 0000O0oooo

gooooooooobbbobobooogoooooboobobobbbbobooooooobbboboboooooooo
goboooooooboobobooooooboooooobobobobooooooboboboboboo
0O0000000O0o00oo00DOOo00DOOo00ooOo00oDOoO00oDoOO0ODOD (@MbOoOabDOOOODOO

00000 ab00OO00O0OO0O0O0OD0OOOO)O

22 00000000

NEWLINEOINDENTO O OO DEDENTOOOOOOOOOOOOODOO: 00O (identifier), 00 D0O0O
(keyword), 000 0,000 (operator), D000 (delimiter) 00000000000 (D0OO0O0ODOOOOOO
00)0O0OO0O0DO0D0DO0O00O00000000000000000000oo0o00000ooooooooon
oo oo oo b o0 b oo b ooobbooooon

ooo

23 000 (identifiery OO OD0O0OO (keyword)

000 @O0000 (name)) 00000000000 O0ODOOO:

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

lowercase = “ar.. . "z

uppercase = WAL

digit = AN O

gobooboobobooboobooobooboobboo

22. J0OO0OOUOOO

11
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231 00000 (keyword)

O000000oooooooo PythonOOOOOO OOODOO (keyword) D000 D0O0O0OODODOOOO
gbobooooooooboooboboboboooooooooooboobobobooo:

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

00000 24000:000000000 NoneOOOOOOOOOODDOOODOOO NoneOooood
goboobodobobooboooooobooboobobooboobDbobbooboobboobOoo
00000000000 D000000 25000 with_statement 000 fuwmreDO0O00OO0OOD0OOO
00000000000 as0withOOODOOOOOOOOODO Python2.600000000000000
O0000OwithD O0OOO0O0OODODOOD as0OwithOOOOOOOOODOOCOOUOOOO future 00O
with_statement DUOUOO0OO0O0OO0O0OO0O0O0OO0OO0O0O0O0DOOOOOOOCOOOO

23.2 000000000 (reserved classes of identifiers)

oo @doooodoo)o0odoodbooUooO0bOo0ooOdooOU0bDUoooDUoDUoooOoooood
gobooboobobooboooboooo:

_+« 000000 from module import 0 import 000000000000 OOOOOOOCODOOO
0000000000000 o00ooo0000 _00o0o0oo00;000000 __builtin_ 0O
o0o0o0oooooOo0oO00oooOO000000oOD _00ooooooopooooooooooooo
mport 1 OOO0D0O0OOO0O0OO

O00: OO0 _0O0O0O0O0O000O (internationalization) 0 00000000, 00000000OOO
Ub00000Ogettext OO0 O0ooonO

x_ 0000000000 (system-defined) 00000000000 O00O000O00O0@OOO0OOO
ooOo)ooooooooooOoobo;b0o0obOooboOooOooooco ooboboobo oooboooooo
OO0O00O0OO0OPythonODOODOOOODOOOOODOOOOODOOOOODOOOOOODOODOOO
__+__00O000OO0O0OO0OODO0OO0ODODOOO0OO0ODOO0ODO0O0ODOODODOO0ODOODODOODbOODObODbOO
cooooooooa

_ +« 000000000 (class-private) 000000000 COCOO0O0000ODOOOOOOOOOOOOOO
oooo0ooOo0oooOoobOOo0ooOoOooUoooOoDOD “c00oo0Ooo”bobooUoboooooooo
O00OD0O0O0O0O0OD0O0O000 o000 (identifierd 00000 (name)) 0000000000

12 020 0000
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24 0000 (literal)

0000 ditera) 000000000000 OOO0OOOOOOOOOOO

241 0000000

cooooooobooooboooooooooo:

stringliteral = [stringprefix] (shortstring | longstring)
stringprefix = “r” | “u” | “ur” | “R” | “U” | “UR” | “Ur” | “uR”

[ “b” | “B” | “br” | “Br” | “bR” | “BR”
shortstring = “Wr shortstringitemx “7’ | ‘7’ shortstringitems "'
longstring = Wrrr o longstringitems N7

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

0000000000000 0U0D0D0o0U0DOo0U00o0oO0U000O0O00D0O0U0O0OO0Od stringprefix
00000oooooooooDoO0o000o0ooooooDoo0oooo0oooDooDDO (source character
se) 00000000 0ODD0O0000O00OO0ODODOOOODOOOO0 ASClIOOO0OO0OO0O oooooon
(encoding declaration) 00000000000

ooooooo:ooooooogoooooooogoUdo ()oooooooo (yooooooooood
0000000000000 000U0UUUUUUUOUU (MU0 ODOOOOOOOO: triple-quoted string
oooooooooD)ooooooooo(h)ooooooooooooooooooooooooooooo
goooo0oooooooU0UoUooooooO0UUUoooooOoUUODO0DOOoOOUOUODODDOOOOOO
goooooobD '« 000 'R O0000000000O00O00O00OO;, 000000000 rewO0 00 (raw
string) 000000000000 DOODODOODODOODODOODODOODODOODOOODOOOOOO v Oy’ 0d
OO000O0O00O0O00O Unicode d OO (Unicode string) D000 OO Unicode 0000 Unicode 0000000
00O ISO10646 00000000 Unicode DOODOOODOOODOOUnicode 000D O0OODODOOONO
0000000000000 0000000000o0000'p 000 B DO0OOO Python2 O
000000000000 @DO0D00D 2030 00000000000000)Python3 000000
O000o0oo0o0U0oooooUoooooOd/w 000 b’ 0000O0O0ODO "y DODOODOOOODOOO
ggd

0000000000000000000000000000000000000000000000000
00000000000000000000O0O0O0O0O0O0O0O0 (00000000000000000000
0)0 (00000 “0000”0000000000000000000000000O0 "0 "00000
00)0

24. 0000 (literal) 13
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'y’ 000 'R’ 0000000000O0O000O0OOO00O0OOO000OOO0O00O0  COODOOO0OBOOO
goooOoOOoOOoOoOoOO0OoOoOooooooOoog pytheonDO0O0O0O0O0O0O0O0O0O0OOOOOOOOOO:

dooooooogo aad ad

\newline oo

\\ gooooooo ()

\’ goooo ()

A" goooo M

\a ASCIIOODOO (BEL)

\b ASCIIOOOOOooOnO (BS)

\f ASCIIOODOODOOO (FF)

\n ASCIIO OO (LF)

\N{name} Unicode 0000000000 name 0000 (Unicode O 0)

\r ASCII OO (CR)

\t ASCIIO OO0 (TAB)

\UxxxX 16-bit0 16 000 xxxx D000 O (Unicode 0 O) (D

\UXXXXXXXX 32-bit0 16 000 xxxxxxxx 00000 (Unicode O 0O) 2)

\v ASCIIOODOO (VT)

\ooo 8000 ooo0 O OO0 (3,5)

\xhh 16000 ARODODODOO 4.5)
oo:

1. 0000000000000 0000000000000O0000D000D0DD00o0oO0o0oDoOooon
obobooon

2. Unicode 000000000000 0DOO0OCOOOOO PythonDO l6-bit0000000OOCOOOO
000000000 (@oOo00oo0o00)000000000 (Basic Multilingual Plane, BMP) O O
0000000000 (surrogatepair) 00 000000000000 OCOOO0ODOOOOOODOOO
coooooooooobooooooooooOoOooOooOo0ooOooOooboOo0oobooOooooOoboOoon

3.00CcCO00000gogogos30o8oooooooooo
4. 00 chOooOooDooOooODOODO 200 1le00000000CO0OOOO

5.00000000000 1600008000000 00DDODODOOOODOODOOOODODOOOO
OoO00oO0oooOooO000ooO0c000O0oOO0O0000D0O00O0000O0Unicode00000OOO
0000000000000 0000000gggd UnicodeD0OOOOOOO

o0 cooooooooooooooooooooOoooooooOooooooOoooOooOooOooooonoo
ooooooooooooooooooo@ooooooooooooooD:0bboooboooooDoog
0000000000000 00000o00O00000o0O0O00000)000000 “(Unicode 0 0)” 00O
OoOoOOoOOO0O0O0O0OD0O0OD0O0D0O Unicode 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
cooboooobooooboooooooa

goobo ' oo 'yrr bbb ooboobboobooboobboobboobooboo

14 020 0000
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oooooooOoooboOooo0oooooooOoobboOooboo0 r"\n"OOOOOO0:00oDbOOoOoDbDbOo
ooooo 'n"g0ooboboooboboooobobooooboboobooboboobobobooboo
ooooobOoobooooooboobobooboog;o0oog rg"\""OoODbDOO0ODbDOOODDbOODbDO
cooooOoooOoOoO0oDpDoO0O0obDOoO0obDoOOoOoDOog;e"\"OOOODOOODOOODOOO (rawOD O
0000ood0dooo0o0oooo0ooodooo0ooo0oooOo)Y§YoooooooD (mobooooood
ocobooooOoooOooooooooodo0)whOODOODOOODODOOOODOOODOODOO
goobobboooooobobobbooobbooooooobobbooooobbbbooobbbbooooa
goboobodobobooboobbooboobbooboon

'’ 000 'R 00000 'w 0/’ 00000000000 \uxXxXxOOO\UXxxxxxxxooooo
oooooodooooooobobooodooboooooooooooooooooooobo oooooboonod
000 ur"\u0062\n" 00300 Unicode O O: ‘LATIN SMALLLETTER B’ (00O OO O B)IPREVERSE
SOLIDUS’ (D0 O00O)OOOO ‘LATINSMALLLETTERN (COOO0OO0O N)OOOQOOOOOOOOO
coboooboooooooooooooodoooooooooOoOoO;0o0bO0oOoboOoOoboboOobOboOoboboag
OOobOooooobooboboobooo \wxXxxxOooooooooooboooooooooooboooo
cooooooooooooo

242 0000000000 (concatenation)

ocooooooooobOoObOO0o0oOooOobDbOOoOoooooOo (@MuooboobboOo)yoobooboooo
oobboooououoooooooooobooobobbbboooobiolb "hello™ 'world” O
"helloworld" ODUODOODOODOOOOOOOODODOODODODODOODOODODOOOOOOD
oboboooooooooobouoboboboboobooooooooobobOoD:

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

)

goboooooooooboobobobooooooobobobobobooooooboboboboboo
gooodoodOooOoOood0ooO00ooO0ooOoUoDo0 d0o0d0oo0ooOoooOoUooooood
obo0oo0obo0obOoo0obO0oobOooOoobO0obobDo0ob0oDOob0 .awOOODOODOODODDODODOO
coooooOo)ooooooooooo

243 000000

0000000 4000000: OO (plain integer)d 0 O O (long integer)d 0 0 0O 0 O O (floating point
number)J 0 00 00O (imaginary number) 0000000000000 O00O0OO0DO(QODOOOOOO
OooOoooooooooO

gooooboooogoooboobooboooodobboooogoobobo0y,-10bbb0o0o0ooooobLbbOoo
(unary operator) ‘-0 0000 1000000000000

24. 0000 (literal) 15
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244 00000 OoOoooooOooO

gobooboobobooboobbooobooboooo:

longinteger = integer (“1” | “L")

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

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

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

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

nonzerodigit = wlrLLLror

octdigit = RO A

bindigit = “o” | N1

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

cooooooooooobooooo r1robobooob 'y gooooooocoo 1oy oooood
cooooo 'y ocooboocooboooon

ooooooOO0OO0O0OO0OO0O0O0DO0O0D000O0D0U00000D (@O0 3R2bitODOOODOODODODODBODODO
2147483647) 0 000 0000000000000 D0OO0O0OOO0ODOO ' 000000000000OO0
ooooooooboooooooooooooooooDooOoooDooo

goooood@UooO)ooooooobo (@oooooboOoOo)yooooooooog:

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

245 0000000000

coobooooboobooobooooboooooboooooon:

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

fraction = . digit+

exponent = (Ne” | “E") ["+" | “-=“2] digit+

“ 0000024000 PythonOODO 80000 1600000000000 0OO00DOOOO0OOODOOODOOOOOOOOOODO
000 32-bit(32-6it00000000000)00000000000000D00 42949672960 00000000000000

000000000000000 42949672960 0000000000000000000000O

16 020 0000
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00000000ooooooo0o00oOo8uooooO0o0o00oooooooooIODODOO00B0O0nDO
OOoO00o0oOobOOoOoOobooOoonbno o77e010000000C000DO 77el000000000C0O00O0O00
oooooooooooooooooboboooobooooooooooOooDbboOooobooooooDooOon:

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

ooooooooooooo0oOooooooooOoU0oooOoOO0;-100000000D0O0D0O00D0OO
(unary operator) ‘-0 0000 1000000000000

2.4.6 00O (imaginary) 00O O

gobooboobbooboobbooboobn:

ANy /4

imagnumber = (floatnumber | intpart) (V] [ “J")

o0oo0oo0oo0ooOooOo 000000 0OD0OO0OOODOD0ODODOODO0DODO0DODOODODODODO
goooooooobgooooobooboooboboboobooobobobobooboboobobOobOobo
(3+473) booboobboobooboobbooboobobooboobbooboobobobbod:

3.143  10.3 107 .0013  1e1009 3.14e-103

2.5 000 (operator)

coooooooboooooo:

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

Ub0b0d <0 !'=sO00b00b00ob0obocobocoocoocobooboobooooooboooonD '=0oob0goog;
<>Q0U000obobobooon

2.6 0000 (delimiter)

cooooooooooooooooOooOoooog:

0000oo0o00oooOo000oooO00oooO00oooO00ooOOo00ooOO00oOoOO0D0OoDOO0O0n
00000 (ellipsis) 00000000 OCOOO0O00000000O0O0O0O0OOOOO (augmented assignment
operator) 0 0000000000000 ODOOOO0ODOOOOODOOO

2.5. 000 (operator) 17
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Oo0oO0O00O0 ASClI0O0O00O0O00ooooooO0O00000000o0oooooOoO0O0000000oo
ooooooooooon:

’ n # \

0000000 ASCIIOOO0OPythonOOO0OOOOODOOOODOOODOOOOOOOOOOOOOOOO
cooooooobooooobooooooog:

18 020 0000



030

Juoood

31 0000000000000

PythonOO OO0 000000 (object) D0 D D000 O00D00O0O0O0O0O0O0OOPythonOOOOODOODODO
goooooooOooOoboooooOooobOooo0ooDooO0obOoobOoOD@WooooDobOoooOoDboo
0000000000000 00000000000000000: VonNeumann “0000000000O
OO0000O: stored program computer” J 000 0000000)

O000000000000000 (identity) 00 (type) D000 O (value) DO0O0O0O000O0O00O0OOODO
ocoooobooooooooboobo oboooboooooobo obooooobobooobooDbobO;obobO0oo0OO
oooooooooOooooooooooObooO0o0o0oooooOOob0b0000n0 ‘is*000obobooobooo
ooooooooooooooo0o0;00 id() D0O00OO0O0O000DOOODOO0OOOO0O0000 (8O
oooooooooooOoooooooboOooO)ooooboO0ooooobOob0oO0 0o OooooOoboOoooooOo
000+ 000000000000000000000000000 (“*0000000000700)000
OO0o0oDoO0o0ooo0ooooo0o0oDbo0ooo0oooDoOn0 type()y DOODODOOODOOO (OO
oooooOoOoO0OO0O0O0O0OOL)D0DO0O0O0DOO0O0O0ODO0O0O000000 O (value) DOOOOOODOOOODO
0000000000 0D00000000000 (mutable) 00000000;0000000000000
000000000000 000000 0000 (immutable) 000000000 (OO0O00O0O0O0OO0OOO
cooooooobooooobooooooooooboobooooooooooooooooobooooooooooDooag
coboobooooo;oboboooooooooooooooooooooooooooboobooOoonod
0000000000000 00000000000 (mmutabilityy 0000000000000000O00OO
goooooooooooooooooo)ooooooooooOoDoOoOoDOOODDOOD; 00000000
cooboooobooooooooOooOoOoOoOboOoOobooOoOoOooooa

000000 000ooO00ooo0ooo00Do; 00000000000 0O00O (unreachable) 00O O
000000000000 (garbage-collection) 0 0000000000000 OOO0O0O0OOOOOOODO

*l 0000o0ooooooooooooOO0O0OO0O0wpe0 0000000 OOOO OO0OO0OOO0OOOOOOOOOOODODOODODODOO
gooooooooooboOoOoOoOoOoO0oOoboOoOooooooooo

19
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cobodoboobodoooooooobo —oooOoobobOoobOoobooobooooooooOooooobood
coooboooooooooobooboooo

CPython implementation detail: 0 0 0 CPython D00 OO OOOOO (reference-counting) 0000000
00{@o0oooUoO0)oo0o0ooOoUOoU0OOUO0O0OUO0ODO0OUDO0OO0O0DDOOOOODOUOOOO
goobooboobobooboooooobooboobobooboobbob0booboobbOoobOoo
00o00o0o00o0oO0oU0o0oOo0o0o0ooo0o0ooUOo0DoOoUOo0DoO0oUDOOOoOooDoUOoOOo
O00gec00000O0OD0O0O0O00000CPython 0000000000000 0OOOOCPythonO OO0
00o0oO0oU0o0oo0o0oOo0oU0o0ooo0o0ooUOo0oOoUoO0DOoOoUDOOoOoooOoOOn
00000 @OOoooooooooooooooo)o

coboooooboobobooOoboooboobooboOooooobOO0obOoboboOobooOoOobOOobOOobOOoOoboOooboOoonag
000000000000 000000O0try..except* 0000000000000 ODODOODODOOOO
coooboooobooooboooooooa

0000000000000 0000000D000000000D00 “00 (externa)0”00000000O0O
gobooooooooobooboboboobooooboobobobobooooooboboboboboo
gobgoobodboboobooboobobooboobobobobooboobbooboobbooboo
00000 close() 00000000000 ODOOODODODOOOOOOOOOOC closeOOooooog
OO000O0OO000O0OO0OdDO0try..finally'00000O0O0COODO

OooooooooooooDOOOCOCOO0OO0O000ooooo0o0;0000 0000 (container)DO0OO0O0OO
cooooooobooboooobooooooOooooboOoboOooOoOoOoooOboOoOooOboOoOobooboOoobooOoOooooDooa
ocooooooobooboooooooooooobobo0oooooooooooooooooboooooooooDog
coboobooooobooooooodoOooOooOooOoOoOoOoOoOoOOoOOOO;O00bOO0ObOOObOb0OonbOd
cooooooobooboooboboooooooobobobobooboooobDOobOobOoooooooDag
gooooooo(@oooobooo)oooooooOoOooobobOOoOoooooooooOooOOOobObobOOoOoOooo
cooboooobooooboooobooooooocOoOoooOoooboboOoobooOoOoooooag

gobooooooooobobobobooobooooooboboboboboooooboboboboboo
gobooobobooobbooo:.bboobbooobboooboboobbooobobooobobooo
gooboobodobobooboooooobooboobobooboobDbobbooboobboobOoo
Ooooooo0ooooooooooob0 a =1; b= 100000 a00p00 100000000000

gooobobboooooooooooobobboooobbooooobbbbooLoLb ¢ = 115 d =
(1oobbodbcbh d000b00obO0obObODOODOOO0OOOOOObOODODODOOODOOOLOODO
ooooooOpOoo00B8 (c=d=[]00000 cOdOODOOODOODOOODOOOOOO)

32000000

000 PythonOOOOOOOOOOODOOOOOCOIava0 00000000 DOODODOOOOOODODO
0oO0)ooooooooOooooDoooooooo0ooob0oooo00ooo0oooo0O0o0n Python O
ocoooooooooo(@oooooboooooboooooobooOoOooo)ooooooooooooboOoo
ooooo

20 030000000
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O0000000000000000°0000 (special attribute)’ D000 0000000000O0000O00OO
cooooooobooooobooooooOooooobOboOoOoOooOooooOoboOoOooOboOoOobOboOooobooOoOooooDooa
oooooooboooobooooooooooDo

None O0OOO0OO0OUOOUOOOOOOOOOOOUOOOOOLDOOUOOUOOODOOOOOOODOOOO

Odo0oobooboOood NoneODOdODOooooOOooOOOobODO0OOO0oOoDOoOOO0obOOoOOoOOoOOOnO
0000000000000 000000000000000 NoneOOODODOO NoneOOO (truth
value) 0 O (false) 0 OO

Notlmplemented 0 0 0000000000000 O0OOOOOOODOOOOOOODOOOOOOOOOO

gboboooobobobbdbO NotImplementedDOOODOODOOO0OO0OODOOOOODOO
OO000D0000 (richcomparison) 00000000000 O0OO000ODOOO0OO0OOOOOODOOO
o00od0doooooU0odoodooo@oooooodoooooUoogoooogoooooo
ooo0DoOoO00ooOoOoOoDo0)DO000 (rue)oo g

Elipsis 0 0000000000000 000O00O0OO0OO0O0O0O0O0O0O0O0O0O0O0OO0O00O0OOOO0O0O000

000000000000 Ellipsis0000000000000000 ... 000000000
000000000 (rue) 000

numbers.Number UO000O00000O00O0O0COO0O0O0O0O0OO0O0O0OOCOO0O0OOO0O0O0DOOOOOOOO

oobooooboooooobooooboooboooooosbboobooooboooobooobooooobooooon
oo0O0OO0O0OPythonO0OOOOODODOOOOOOODOOOOOOOOOOODODOOOODOODODOO
oobooooobooooboooboooobooooooOoooooOooon

Python0OO0OO00O00O0OO00O0DOOO0O0OOOOODODOOOO:

numbers.Integral (00) 0000000 (0000000 O0)O0OO0OO0D0OO0DO0DO00O0O0OO0OOOO
goooooogo

gobooboooboobo:

(00D0) D000 (plain integer) -2147483648 0 0 2147483647 00000000000 (D000
0000 natural word size 0 0 000000000000 0000000000000000
0000000000000000)0000000000000000000000000
0000000000 (0000000 overflowError 0000000)0000000
0000000000000 32000000200000000000000000 (00
0004294967296 10 00000000000000000000)0000000000

0000 (onginteger) DOOOO0O0O0OOOODOOODOOODOO(QO)ODODODODOOODOOOO
goboooooooooboboooboooooooOoOobOoOooooOooooOoboOooboOooon
gooooooooooooooooooooooooUoLoooL 20poooDoOooDOO
gooon

0000 (boolean) 00000000 False OO0 True 000 000000000000 OOO
O Falsed Tme OO OOOODOODOOOCOOOOOOODOOOOODOODODOOCOOO
j0oo00oo0o0oo0oooOooo0ooo0o0ooOoUooDo0 o000 1D0DbDOoUODOODO

3.2. 000000 21
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gbooooooboooobobooboooboooodgnn "rFalse"OOO "True"OOOO
oono

cooboodoobooooobooooooooooooooooooboooooooooooOooonon
coobooooobooocooooobooboooooooOooooOooboboOooooOoOooooOoboOoooDn
oooboooooooooobooooo0oooobooooooooobbooooobOooooDooOooDo
coooboooooocooobooOoOoobocOooooOooOoOoOOoO0OobObOOoOobOOOOoOoObOOoOoDn
goooooopooooooooooooooooooogo@ooooooooO)Dooooo

numbers.Real (float)(00) O0O0OOOO0OOOOOOOOOOOOOOOOOOOOOOOO
goooooooooooooooooooooooooooooOoOoooDoOOogg @ coo
OJavaDOD0)00O00O0 PythonOOO0OO0ODOOOOOOOOOOO0OO0O0,;00000000
Oo000000oooooo0o00oooo0oo000oooooo0O PythonODOOOOOOO
00o00ooo0o00oooO000ooooO00o0oooO000oooO0000ooO0o00non 2
OoOoOooo PythonO0OOOO0O0O00O0O0O0O0O0O0O0O0O0O0O0O0O

numbers.Complex (000) 000000000000 00O0O0O000OO0OODODOO0OO 20000
ggodoooooooooboobooboobobbbboboobbobobbbbbbbbbbbbbbboog z
obooobuoooboonoboobboonbibd z.real 000 z.imagOOooooon
oooon

000000 (sequence) DOUDO0OODO0OODODOO (orderedset)y 00000000000 DOOOOODOOO
oobOooooOoobOo0o0bbon len()y ODOOOOOOODOOOOOODOODOOOODOOOO
oooerOOOOODODOOOOOL,.,n-100000000000000 e000i0 a(i1000
oooo

OO0000000000o slieey00000D0O0OQODO:ali:3] 00000 i<=k<jO000000
00 «00000000000000O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0O0O0O00O0O00000
0000ood0doo0o0oooO0ooo00ooo0ooDoooO0UooDoOoo0bOoooDOoUoDoOoOoon
gbobooooooogo

O0000000000000 “0000 (step)’0000000 “D00000 (extended slice)” 0 O
OO0D0O000O0:ali:3:k100x =1 + n+k,n>=000i<=x<jO00000000000 x
gobodb e0b0O0O0ODOOO0ODO0On

oobobooooooooboooboboooobooobooOoOoOoooog:

0000000000 (immutable sequence) 000 0000000000000 0O0OODOOOOOO
oooooooooooOoooOooooooOo@oooooooooOoOoooooooOobobo0o0o
ocoobooooooooooboooobooooooooooooobbooobooOoooooboOooDo
cobooboo;boobooobooobooooooooooooooooogooooooon
ooooooooooooboooon)

cooobooooooooooooooa:

0000 (string) 0000000000 (character) D00 00O (charactertype) 0000000,
0000o0ooo0o0o0o0U0ooooo0oU00ooooOooU0UoUOooOoO (MUoOoDoo)s-bito

22 030000000
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gooooooboooooboooDb chre() 000 ord() OOO0OO0ODOOOO0OOCOOO
ooooooo0o0oooOoooOooooooo-1270000000000000 OO ASCIIO
gopboooooooooboooooobooooob0oobooooooooobooOooDboOooo
goboooooooooboobooobooooooOoOoOoOoOboOoOoboOoOoOoboOoOoOoobOboOooon
gobooooboooooooooboooobooo

(000000000000 ASCIOOOO0000O000 chr() O ord() O ASCH O
EBCDICOO0O00O0O0O0ODONOCOONONODONONODODONONDD ASCIOODO000O00000
000000000 EBCDICOOO0OOOOOOOOOONO0NONONONONON0NONON0ON00O
oooo9)

Unicode 0000 Unicode 00000000000 Unicode 00000000 Unicode 0000
0000000 UnicodeDOOODOOOOUnicode000D0OO0O0O 16-bit0 00O 32-bitO 00
000000000 (000000000 sys.maxunicode0OOOOOOOOOODDODO
OO0 PythonOODOOODODOOODOOOOOOOO)D UnicodeOOOODODOODODODODDOO
O (surrogate pain) 00 000 O00Python 0000000000 O0O0O0ONO Unicode OO0
00000000000D000 unichr() OO0 ord() ODODDOOOOOODOOOOODO
000 Unicode 00O 3.0000000 Unicode DOOODODOOODOOO0DOODOODOOODOO
0000000000000 UnicodeOOODO encode () 00000000 unicode ()
goooooooooa

000D (uple) OODOOOOODOO PythonODOODOODDOOODOOOODOODOOOOOODO
goboooooooobooooooooobooobooooooooooOooboOooo
0000000 @00 ssingleton’) 0 0000000000000 O0O00OO00OOOOOOO
(booooooooooooOoOooOooOoboooOooooOOoOo0oOooOoOooOoOooOooOoooooon
goooooooobooobooooo)boooboobooobooobooboobboOooogo
ooo

00000000000 (mutablesequence) 0000000000000 000DO0OOOOOOOO
gboooooooooobobobobooooooooboobobobobooooooboobOoDbo
O0O0O0O0OD0ODO del(deleteyDODOODOODODODOOOOOOODODODO

Python 00 00000000000000000000O00O0O0O0O0O0O0O0O0O0OO:

0000 (ist)y OOODO0OO0O0O0O0OD PythonO0OODOOODOOODOOOOODOOOOOOOOOO
oooooooooooooooooo@ooobO 1ODOOOCOOOOOOO0OOOOOOn
0000o0ooooooooooooon)

Byte Arrays bytearray 0 00000 00000000000000OO0O bytearray() OJOO0O
000000 0oo0o00ooo000oo0ooD0ooO@oooooooOoooOg)D byte
array 00O 0O0O0O bytes0ODOOO0DODOOO0ODOOOOODOOOODODOOODOOOO

oboobb arraydgoboobodbobooboobboooboon

000 ooooodo0odoooO0ooDbD0o0obO0o0oDOU00oDU00oDOU0O0ODU0OO0ODU0OO0ODOobDOODO@O
O)OOoOooooooooooooooooooooooo0ooo0Doooooooooooooooon
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len() DOO0OO0O0OOO0OO0OOOOOOOO0OOOOODOOOOOOOOOOOOOOOOOODOOOOO
coooooooooOoboooobooOooooOooOoobOOoOoobooooboobooOoDooOoOooboo

ooooooooooooooooobooobooooooooooooooooooboOoooboooon
ooooooooooO0OoooOoooOooooOo2000000000000000@OCO0101.0)
goooOoOoOoo0 l1ooooOoOoopoUoooooooooo

0o02000000000000000:

Sets 00000000 OOOU0OD0OOOD set() D0D00D0DODOOOODOOD add() OODO
ooobooooooooooboboooooono

Frozensets 0000 O0O0OD0O0OO0O0OO0ODO frozenset () 0000000000 OOOOOODOO
frozenset 0000000000 (hashabley DO DODO0OO00OO0OODOOOODOODOOODOOOO
gboooooogoo

0000 (mapping) 0000000000000 00O0O00O00O0O000O0O00O00OO0O0OOOOOOOO0O
obob0obb afklObkbOOOOO0OODOODODOLOO abObDODObL;000000ODODO
goboobooboobDb delbO0O00OO0ODDOOO0DOODOODOODOD Ien(y ODOODOO
gobooooobooon

PythonOOODOOOOOOOOODOOCOOODOOODOOOODOOOOO:

000 (dictionary) 0000000000000 OOOODOOOODOODODOOOODOOOODODOOO
0000000000000 keyyOOOOOOOOOOOOOOOOODOOOODOODOOOOO
coobobooobooooooooooooooboooooooooobooobooooooboOooonon
cooooooooobobooOooOooOooOoboOoboOoboOooOoOoOoOooOoOoOboOoboOobOobooon
oobooooooboooooooobooobooboO0o:-0ob0oboobooDbDOoO0 (Do 10
l.ooboooooooooooOoOoOoOOOOOOOOOOOObOODbOBbBO

gooooooooob;0bOo {...y0booO0oo0oO0O0 @O0 Oobobooooo)g
Ubobodld demU gdomOU0O00 bsddoUOUOOUOOOOOO0OO0OO0OOOOO
O00000D (callabletype) DO0ODOOOOO (UO0DO (ea)D0)000O0OO0OOODODOODO:

0000000 (user-defined function) 000D 00000000000 0O0O0O0OODOOOOOOOO
D00 @ooooo)yoooooooO (formal parameter) 0 0000000000000 O00OO0
gobooboobboobd

oooo:
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At- Meaning
tribute
func_dog DODOOOO0OOOOOOODOODOODODODOOLOOOOODOODOO god
U000 NoneOOGQOQOGOO ood
__doc__ | func_docOQ0ooong goo
god
func_named 00000000 ooao
ood
__name_ | func_name OO OO0 goo
god
__moduleg JOO0OO0OOO0OODOODOODODOOOOOODOODOODODODOD god
O NoneOOOQOOO ood
func_defalilts 000000000 ODO0OOODOODODOOOOOODOODOO ooo
gboboboooobobobobd v Nonedgogno god
func_code0 000000000 OOODOODOODOODODOOOOOOO god
ood
func_glo@dkO00O00D0O0OOO0ODODOOOO (DODOO)ODOD—DO0OOODODOO |0ODOO
gboboboooooooboboboboooooooboobobo god
func_digtDO0OO0OO0OO00O0O0OOOOOO0OOO0OODOODOODOOLOOOOOOODn god
ood
func_clgsNeee 0000000000000 (IODOOOOO)OODOOOODOO ooo
OO000O00Og (eell) D000 OOOoOonooooonQ god

gooobooboooboooobooooobooooooobooooboOooooooooobooOoooonn
000 24000: func_name 0000000 ODOOODO.ODOODOOOOOOOOOOO
ooobooooooooooboooooo0ooobobooooobooobboOooooOooooDOboOooDo
OO000O00000 getO set0000O0O00OO0DOOOODOOOODOOOOOOOODOOOODOO
oooobooooobooooooboooooboooooooooooooboboooooOoooooOboOooDo
oooood

gooooboobooboobooobooboobooboobobbobs;0obOoon
(internal type) 0000 OCOOCOCOOOOOOOO

000000000 (user-defined method) OO0 0DO0OOO00DOO0OOOOOOOOOOOOOOO
00000 ((@UUO0None)UOOODOOOUOUOOOOOOOO (OUUOOODOOOOO)OOO
O (combine) 0 O O

O00000000D00: im self0000000DOO0OO0DOOCDOO0O00 im_funcOOO
00000000 im_classO000O00O0O00O (boundmethod) D000 im_self 000000
O000000000000000 (unbound method) DO OOODOOOOOODOOOCOO
OO0O00O0000;_doc__ O0ODO0OODUOODUOCODUODODOODOOO (im_func._ _doc___
000)O0O;__name_ 00000000 (im_func._ name_ 0O000)00;_ _module_
goooboooobooboobooboboboboobobobobobo0obOo0bDd NoneOO
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000000000 22000:0000000000000000000000 im_selfO
O0o0o0Oo00o0oo0.co0o002e6000:3.0000000000000 im_funcOOOO0O

__func__ 0O0im_self00000 __self 0O000O0O0O0O0ODOODOOOODOOODLOO

gcooooooooooooooooooo@ooooooooooO)boooboboobooboon

ooojoooo(@ooOoUoooooUooobDooOoooo)ooooOoooooooooooog
OooOOoOOoOoOOoOoOoOooOoOO0O0 wnbound) 0000000000000 O0O0O0O0O0O0O0O0O0O0O
oooboooooooooobooooooooooooooboOooboboOoooobOooooDObOooDo
coboboboooobooooooOooOoOoooOooobooOoboOoOooOOoO0OoOboOoooOooOOoOoOooOboOoOoDn
coooboboooobooooooboooooboooooboooooooooOoboOoOobOoOoooooOoooDo
coobooooooooooooooboooooooooooooooooboooooooooonn
cooobooooooooobooboooooono

cooboooobooooooooooooooooooooooobooooooooooOooonon
0000 im self000 NoneOOOOOOOOOOOODOOODOOO (unbound) 000000
ooobooooooooooboOoooooooooooooOoooboboOooooooooOoOooDo
0000000000 0000 im self00000CO0O0OO0OOOODOOOOOOOOODOOC
O (ound) OOO0O0O0000O0DODOOCOOO000O0O0DODODOD im_classO0OO0ODO0OOOO
cooboodoboooboioon im_funcO00O00O0O0OCOO0OOOOOOOOOODOO

gooooooooooboboobbobbbbbooooddooooooooooobbL bbb
gboooooooooboooboboboooooogoobobobobobooooooobOoDbo
gobodb im_funcOOOO0OOO0OO0ODOO0ODOODODOODOODOOOOODOOODOOD
goooooogo

oboooooboooooboooboooboboooobooobDOooobboOoboboooOooboDbooon
O0000000000000 im_self 00000000 (im_classO00000)0000O
im_funcOO0OO0OOO0OO0O0OOO0O0OOO0OOOOOOOOOOCOOOOOO0

OO0o0Oo00oDbOo00oOOo0DOO00OOoO0DO00DOO0DOO00DOO0O0 (Am_func)dDOO
000000000 00000000000000 (dm_class)0J0000O0O0O0O0OOCOOO
goboobboobobdoobobooobooboboon

Ooooooooooooooooooo0ooO00o0ooooooooonn (Am_func)OO0O0O
O00000D00O00DO0O0D00O00D0D (im_self)000DO00OO0OOODOODOOOODO
O f()O0oO00O0o0o0oooodobo cOobO0 xOcOhOoOobOOoOobOOoO0oOOO0 x.£(1)y 00000
Uc.f(x, 1)oOooooooo

ooobooooooocOooobocOooooo0oOobObo0o0oboOo0o0O0DOn imself 000000
OO0 “0c000ooooO0r»ooooooOoUooooooUUD x.£(1) 0 c.f(1) 00000
cooboooooo ftoooboo0ooobodo £(¢, 1y booboooooboooobooooo

oooooooooo(@uooooooD)oopoooooooooooooooooooog
cooboboooooooooOooOoOoooOoOoOOoOoOoOoOOoOoOoObOOoODbOO0OOOObOOoOoDn
oooobooooobooooooboooooooooooooboOoooboboooooboooooOboOooDo
coboodoooboooocoooobobooooooooooooooooooo;ooooooooon
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ooooooo(@ooooooooooobooOooooboOoOo)ooooooOoboOoooooOoo
coooboooooboooooobooOoboobobooooooOoOoOOoOoOoOboOoOobOOoOoOoOooOboOoooDo
oobooooooooooooboOo;bbo0obobooboooboooboOoobobooooOoooOooo
coooooooobooog

00000000 (generator function) vield O (vield D O00)00000000000000OO0O
000000 (generator function) DO DO O00O00OO0OOOOODOODOOODODOOOOOOOOO
goboooobboobbooobbbooobboobb oo boooo
U0b0000: 000000 next() DO0O0ODODOOOODO yvieldOOOODOOODODOO
gjdddoooooooooon retvrmooooooooooooooooo
StoplIteration00O0O0OO0OO0OO0OOOOODOODOODOODOODOOOOOODO

000000 (built-infunction) 0000000000000 COODOD0O0DO0OOOOOOOOOOO
000 len() O math.sin() math O00OOD0OO0O0OOOO0OOO0OO)ODOOOOOOOODO C
gooboooooobbooobboouoobbOod: _doc__OOODbOOOODODOOO
O00000oO0ob0O0o0oo0oo0ooooo0ooooo0d NoneddOOOO; __name__ O0O0O0OO0O
O00;__self O NoneOOODOOODOOO @@NOODOODOOOOOOOOODOOOOO)
__module_  0O0O0O0OO00DODOOOOOOOOOOOODDODOOODODOODOODODOOOO
None OO DOODOO

00000000 (buit-inmethod) 00D0OO0O000O0O0O000O0O0O0O0ODOOOOOOOOOOO
oocooboooooooooboooobOoOooOoDOoOoboOoDOoboboOooOobDoooOooo
000000000 eist0O00O0O0OOOOOOOODODODOD alist.append() 0000000
O0O0O0OC0O0O0OD0OD0O0ODODO _self_ OaistO0O00O00OOOOCCOODODODODDOO

0000 (classtype) 000000000 “0000000 (new-styleclass)’ 00000000000
00000000000000000000000000000000000000000000

ooOoooooooboooodn _new_ ()OOOOODOOOOOOOODOOOOODOOOO
OooO0oooooooobooooboobo0 _new () O0ODOODOOOODOOO
cooboocooooooooboboOoOoobOo_init. ()0OO0OO0OOODOO

00000 (classicclass) (0)0DO0O0D0OD0OD0O0O00D0O0O000D0O0O0O0ODO0OOODOOOOOOO
gooooooooooooOoUoooo0O0 (@©Oo)booooooOoDoO0UboooooDoOoDo
00 __init_ () 000000OD0OD(@MO0OOCO0OOO0O)000OO0ODOODOOODOODOOOO
gbobobobogoooo__init. () OD0OO0OOO0OOO0OOOD __init. () OOOOODO
gobooboobbooboobboooboobboon

000000000 (classinstance) 0000000000000 OO0OOOOOOOOOOOOO
00000000 __call (yOOOOOOOOOODODOOOOOOOOOOODDOOO;
X (arguments) DO00O0O0O x._ _call__ (arguments) 00000 OOOOO0O0O

00000 (module) 0OO0O0OO0O0 import OO0 import 000 (import 0 00D)DODDOOOOOOOOOO
0000000000 (@OO0O00U00oooooooOOn func_globalsOODOOOCOOOOOOO
0)OOOOOOoOOOOOOOO0OOoOOU0DoOO00ODOO00ODoOOoO0oDooOgon dookup)yo oo
gobobodbfl0 m.xUOm.__dict__ ["x"]U0O0DOOODODOOOODOOODDODOOODLDOOO
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ggno

ooooooooooOoooooOoooooooOobooOoOoOooooo@oooooooobobooboOooo
oooooo)o

ooboooooboobooboobOoobOoooOooobOO00ooO00b0dl mex =10
m.__ dict_ ["x"] = 1000000

oooooooboodon: _dict__0O00O0O0O0O0O0O0O0O0O0OOOODOCOOOO0OO00

CPython implementation detail: CPython 00 0000000000000 000O0O00O00O0O0OO
gbobooooooooobogoobobobooooboooooboobobobobobobooboobobOoDbo
goboobboobooboooboobooboboobobobbooboboobbooboo

ooooo(@ooOooooo)00: _name_ 0O0O0O00000O00DO0;__doc__ OO0OO0OO0OO0OOOO
gobboooboboooboobboooobbooobboob NnonedgOO;00000000
ooodobooobooodob__file 0O0O000O0O0O0OCOO0O0O0OO0OO0OO0OCOOOOOOOOOOO
Oo0o0o0o0oooooooO00ocooooooonog __file 0O0O0O0OO0O0OO;0000000
oooooooooooboobobooboooooobooooooooboobooooDbDOobDOoDboOoon
ooo

20000000 type(COOOOOOO)O classobject (DD D0 ODOOOO)O0O0O0OOODOOCODO
ooo@Eoooooo)oooooooo

obooooooooooooobobdobobooooobobooboboooooooboooboooan
(lookup) 000000000000 C.x0OC.__dict_ ["x"]1000000@OO0O0COCOODOO
gooo0o0O0o0oo0ooo0ooooooooooogooooooooon)

ooooooo0o0Oo0oo00o0ooooooooooo0ooooooooooooooooooooon
0000000000000 (depth-first)D 0D 000000000000 O0O0O0OOO0OOO0O (eft-
to-righy 000 0000000000000 0000000000C300000000 (MRO=method
resolutionorder) 0000000000 O0OOODO0OOOOOODO0ODOOODOOOOODOOO
O0000ooO0o0o0ooooc3sMROOOOOOOOOOOOOOO230000000000000
00000000 (http://www.python.org/download/releases/2.3/mro/)

000 (cO0000)00000000000000000000000000000000CcO000
000000000000000000000000000000000000000 im_classO
00 cO000000O0D00000000000000000000000000000000000
0000000000000000 im classO000 im self 0000000 cO00000000
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
000_ dict_ 00000O0O000O0O0OO0C0O0O00O0O00O0O0O0O000 000000 (descriptor)
000 0000000000@O000000000000000000000000000ooo
oooooo)

cooooooboooobooOobooooooOooOoOoboo0oooOooooooooDooOooooa

0000oo00oo0o0oDoo(@OoO00oD)0ooDo0oooooOOoDoOoOooDoo @Ouooo)Ho
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O000: _name_ 0O0000000;_module_ 000000000 OO0O0O0OC0OO0OCOOO0OO
O;_dict_ O00000COO0O0DOCDOOODOODO;__bases_ OO0O0OO0O0OOCOO(@OOO
oooooooooo)ooooobOobooOoooooooboooboooboOn; _doc___OOODOOO
cobobOoo0ooOoocoO0obOooobooOo0oOooOooO0O0obOOo00ObOOo0OOoboo0On0 NonedOOOoOonoQ

oo0o0o0o0o0o00 UOopooooOoUOooDOoOooOoOUOOO(@EUOoD)OoOoOoooOoOooOoUoOoOoooDon
cooooooooooboooooOooOooOoocOoOoOOoOoOoOoOoOoOoOoOOoOoOOboOoOobDOoOoOoon
ooooooooooobobooooobooooboboooooooobooooooboooooboOooDboooo
cooooooooooboooooooooOoocOoOooOooOoobooOooooOoOoOoOooOoOoOooboOoOooo
gooo(coooo)oopooooooooooooooOoODOOOOOOOO0OOOOOOO0OO00OO0
00000 im_classO00 CO im_self000000000O0OO0O0O0OO0O0COOOOOOOO
oooooooooocoooooooobooOooooooooboboOooooOoboOoOooooocOobOboOonon
gooooooooooOoO0;000 “coo’0000oo0oUooOoooooooooOoooooog
O__dict_ O00000O0O0OCOOO0OOOCOOO0OOOOOO0ODOOOO0O0 (descriptor)d
gooooobooboboboboooobooboobooboboboboboOobd __getattr_ ()
coooooobobooobooooooOooOoOooOoboOoobOoOoOoOooOoOoOoooOoOoOonn

gobooboboobboobooboooboobooobooboobbooboobboobOoo
ob0Oop0ogobogd __setattr_ () 0O__delattr_ () 00O000O0OO0OOOOODOOCOOOO
gobooboboobbooboobbooboobobobobooboon

cooooooobooooboooooooOoooOoocOoOoooOoobooOooooOoOooOooOooOooboboOooo
ooobooooobooooboobobooooooooooobo oobbooooboooo

oo00:_dict_ O00000000O0;__class__ OOO0OO0OO0OO0OOOOOCOOO

0000 (fle) O0ODODO0ODOCODODOO0OOO0O0OOCOO0OOO0OOOO0OOO0OO0OOOODOOOOOOOOOOOOOO
00 open() OO os.popen (), os.fdopen (), 000 socke 00000000 makefile() O
000 ({@O0DOD0000DO0d0O0o000doU0o0o0oDU0oO00oDO)00D0O0000 sys.stdin,
sys.stdout 000 sys.stderr D00 000O0O0O0OO0OOOOOOOOOOOOOOOODOOO
oooood0ooo0oO0oOOoO0o0Ooood0oDooO0U0oOooOo0oOOooOOoDOoOO0ooDoOOoODooOooo
000000000 bltin-file-objects 0000000000

00O (internaltype) 00000000000 D0OUOOO0ODOUOOOOOOODOUOOOOODOUOO
oooooooooooboooooooooooooooooooooooooooOoooboooon
coooooooocoooo

000000000 D0D00O000000 00000000000 (byte-compiled) 30 000 Python
000000000000 (bytecodey 10 0000000000000 00O0O0O0O0O0O0O0O0O0O
0000000000000 o0ooo0ooo0@uoo0oooo0ooogooooooog)g
coobobooooooooooOoOooOooOoOooOoboOoOoOOoO0OoObOOoOoOOOOoOObOOoOoDn
oob;00000boo0ooocoooooboooobboooooboooobobooobbooooooooon
oooooo({@ooooooooooboooooO0)yoo00o0o0oo0o00o00000000000
goooooooopooooooooooooooooo(@ooooooooo)booooon

OO00OD00ODOCO0O0OD00: coname OO0 OODOODOO; co_argcount OO ODO0O (po-
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sitional argument) D 0 0 0O; co_nlocals 0O0DO0O0O0O (COO0OOO0)OODODDODOOO
O0; co_varnames 0000 ODOOCODOOOCOOOCODO OboOobooooooOooOooy
co_cellvars 0000000000000 00O0000O0O0000O0O0O0O0OOO0O0OO
O;co_freevars O0O0OO0OO0O0O0O0OO0OO0OOOOO0OOOOOco_codeO0OOOOOOOOOO
0000000000 co_consts 0000000000000 ODOOO0OO0OO0OOOO0OO0O;
conames 000000000000 0OOCOOOOOOOOO0O0O0O; co_filename O0O0OO
0000000000000 000D0O00; co_firstlineno000OD0OODOOOOOO;
co_lnotab 0000000000 DOO0O0OOODDOOOOODOOODDOOOOOOOO (@O
OO0DO0OD0OO0O0OO0ODOOC0ODO0ODOOU0ODOODOOD); co_stacksizeODOOO (OO
000000000)H)O0DOD0OO0O0O000000O0;co_flagsO0O00OO00ODDO0OODOOOOOOO
Oooooooooog

UO0ooouoooon co_flagsUDODODOOODODODO: 0x0400000000 xarguments
gooooboo0ogooboooooobobooooobboboooob;oxo8boooooOoO
x+xkeywords U DOUOODOOODOO0ODOOODODOODODODOODOODLOODL;x20000000
gbooooooboobobobooboooog

0000 (future feature) 0 0 (from _ future_ import division)OdDOODO co_flags
gooooOoOoQoOoOoOoOoO0OoO0OO0OU00U0O0OUOULULOU0OUODOUOOUUOoOUOUOoOoOOOO
godddd: oxze00000000000000OUUUUOUULODOULOOUDODDODDDODDODDO
OoO0oO0O;000D000000 PythonOODO Ox100O0O0O 0oxl000000000O0OCOOCOCOO

co_flagsUDOOOOOODODOODOODDOODOODOOODOODLOODO

U00o0b00o0o0o0bOO0o0obO0o0bU0obobO0nbd co_constsd00oooonooonooooOnO
gboboodooboobobbooobooobbooobooobooobbooobboonbn None
gooooo

0000 (frame) 000000 D00O0O0000O0O00OO0O0O00OOO (execution frame) 00000 O

odooooOoooOoOoooooooooooooooooo(@oon)o

0000000o0o0dn: f packO0 (D0OODOOODOODO)YODODODODOOOODOOOODOO
00000000000000000000000 NoneOO;f_code0O00DOOOOOOO
Jdodooooooobbobobbbiob; £ lecalsdddooooooonobobbbO
O0000;f globals000OO0OO0O0O0OO0O0O; £ builtinsO0O000O0O (PythonOOO)O
O00; f_restricteddO000O0O0D0ODOODO (restricted execution) 0000000000
00000000o000d;f_lasti000000O0O0DO(MODODOOO0OO0OOOOOOOOO
000oo0ooooooy)yooo

O0000000D0OD0: f_traceO NoneOOOODODODODOODODOODOOODODOODODOO
OO0Oogggog; f_exc_type, f_exc_value, f_exc_traceback OOOOOOOODONO
0000000O00o00oo0o0oDo0oDo0ooU0ooOoooooooooooooo (@mo
OO00O0ODO0O0O00OD0O0 NoneOOODOOD); £ 1lineno0000D0OOOOOCOODODOOO
O —000000 (racefunction) 00000000 0OO0OOO0ODOOO0ODOOOOOOODOO
@OU0oDo00Do00oD0o00o0o00)000oooooo ffilenod00D0000ODOOODODOOO
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O (SetNextStatement 0000 00000)00000000O

0000000 (fraceback) DO0O000 000000000000 OOO00O0O0OOOOOOOOO
goooooOoQoOoOoOoOoOoO0O0O0o0O00UL00ULOUOUL0UOOoOUUoOoUooOoOoOoOoOogog
0000000000000 000O0O0U0O0oOoU0O0oooOOoU0oDOooOoDoOUOOoooOOooooOOg
0000000000 ooooooooobooooboooooboooon
OO0o0O00OO0DO0bOO0ob0O00 O ODOO)DOD0OODODODO sys.exc_traceback 00O
Jo000o0dodn sys.exc_info() DOO0OOODDODOO0OODODDOOOODOOOOOD.OOO
gooooOoOoQoOoOoOOO00O0O00OU00UL00UU0UULOOUOOUOUOUODOUUOoOUOUOoOoOOOG
gjuooooooooboobobobbobbobbbbotdddddoooopub bbb bo
(CoooOooooo)oOoooOoOoOoUUO0DODOCOOO0OO0;D00DOCOOOoOOOoOoDoOn
000000 sys.last_tracebackOOOOOOOOODOOOO

OO0O000000000: tb_next0OOOO0OOO0OODOOO@OOOOOODOOOOODOO
O000)000000O0000000C0O0000O00O0D00 NoneOOOODO; tb_frame
gooooooogooooooobbobbbbDioDb; tb_lineno00OODOOODDODOOOO;
tb_lastiOOO0OO0O0O0COOO0OO0OO0OOCOOOOOOOOOCOOOOOOOOOCOOO
try0000000D000000000 exceptUD finallyOOOOoOOOOOOOOOO
cobobobooooooooboboobobooOooooon

0000 (slice)0DO0O00 D0D00D0O00O0O0O00 00000000 (extended slice syntax) 0 0 0O
goboooooooooboobobobooobooboooooboobobobobooooooobOoDbo
OO000D0D0O0O00OD0O0O00ODODO0 (ellipse) J0DO0DOOOOOOOOO ali:j:step] O
ali:j, k:110o0 af..., 1:3100000000000000D000D0O0 slice()
obooooood

O0000000000: start 0000 (lower bound) O O; stop OO OO (upper bound) O
O;step000000 (stepvalue) 10; 00000000000 O0O0OO NoneOOOOOOO
goddooooooboooobooooboooon

gobooboobobooboobobooboobod:

slice.indices (self, length)
000000000000 00 lengthOO0O0O lengeh OOO0OOOOOOOODOOOOO
0000000000000 U000O00000O000O00O00oDOoOoDU0oDoOoOoOooO
000000000000 0o0o000000000ooo,; 0000 stert 000 stopO 00
gogboodseeptbddbogooooboboboobooboobboobooboobg
0000000000000 0o00o0000o000o0o00oo0oO0oU0ooooO23000.

000000 (staticmethod) D00D0O0U0 00000000000 D0OO00D0O0OOOOOOOOOO
gbooooooooobobobooboooobooogooboboboboboooooboobOoDbo
gobgooboobboobooboooboobobobboobooobooboobboon
gboooboooooooboboboboooooooobobobobooooooboobOoDbo
gobooboobboobooboobobooboboboboobooobooboobboon
gobooboobbooboobobooboobboobobuoobbooboobbooboboon
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Oo0o0O0oO00obo00oboo00b00o0000n staticmethod() OOOOOOOO

gobooooooooobobo boooboooobooooooboooobooooboboooboooooog
coobooooboooooooobooooooobooboooooobooooooooooOooonon
coobooooobooooooooooooooboOoOooOooOoOooOoOoboOoOobOoOoobooOoOoOooonn
“000000000 (user-defined method)’ OO OO0 OD0OOOOOOOOOOOODOOOOOO
0000000000000 classmethod () DOOOOOOO

3300000000000

o00000000ooooooo0o0O00200000000000000000:00000@OO0O0OO
goooooo)ooooooooo

Python 21 0000000000000 O0O0O0O0O0OO0OOOOOOOODOOOOD@OOO0O00)0O
00000000000000000000: 00x00000000000000000000000
x.__class. 0000000000 x00000000¢type(x) 000 <type’instance’>000
0000000000000000000000000000000000000000000000000
instance 000000000000 O000D0O00OO0O0O0O0OOOO00OOOO0OO

0000000 O0ODOoO0O0OoOO0O0ODOoOoboO python22000000000000DOODOOOO
gbobobobobobobobOobOobx0obOO0OOO0OOOOOOObOObOODbOODLODbOODO type (%)
Ox.__class_ 0O00O0ODOOOO@OOOOODOOOOOOOOODOOOODOOODOOOODOOO
OO00OO0O0O0OD0OD0O0O0x.__class__ 000000000000 O0O0OOOOOOOO)

cooobooooboooooooooooOoOobooOoOoOooOooooOobocOoOoOOoO0oboboOooobooOoOoOoooDooag
gooooooooooooooooooooooooooooooooooooooooo>oooooono”
cooooooooooooooo

goboogooobooobooobboooooboooobooobobobbooobobbooooobobo
oo (@UOooOo)ooooooUooooooUoooUooooOoooUDoOUooOoUoooO0 “nooo”
ocbject U0 O0OOODOODOOOOOOODOOOODOOOOOOOOOOOOODOOOOOOODOO
U0type() DODODODOOOODOODOODOOODOODODOOOOOODODOODOODODODOO
gobooooooooobobobooooobooooobobobobobooooboboboboboo
00000o0d0o0oo0o0ooooO00oo0o0ooOoo0oooDO0ooDoor>o0»00oDo0ooDooooood

00000000 PythonO0OOOOOOOOOOOOODOOOOOOODOOOODODOOOODOOOO
gooooobooooboobobooboobbobobooboobooo0boobbob oo
http://www.python.org/doc/newstyle/ D 000000000

Python3.000 0000000000000 0O0O0OOO0ODOOO0ODOOO0ODOOOOOOOOO
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340000000

go0oOo0d0obOOoO00obOOo0oOoOoOoOoU0OooOoU00OoO0@UUbOOoOoUOoDoUOOoDoOUooDoOoon)
0000000000000 00000000000000000000 PythonOOOODOODOOODODOO
0000000000000 0000000000000000000ggoag (operator overloading) 0O 0 O
OPythonO0OO0OOOODOOOOOODOOODOOO __getitem () 000OO00O0OOODOOOOOOOO
OO0x00000000D0OCO000DO0OO000DO0OO0x[11 000000000000 x.__getitem (1)
O000OO0b00ob0O0000n type(x).__getitem (x, 1) 000000 O0OOODODODOOOCOO
000000000000 00000o0o0o0o0o0o0oDooo0o0oooooooooooooo@a
OO0000O0O000O0O AttributeError O TypeErrord0O0)

gooboobodoboboobooobooobooboobobooboobbobDbooboobbooboo
gobooooooooobooobobobooobooooooboobobobobobooobooboboboboo
gooooooooobbboooooooooooobbobbboooooooLb bbb oUUg
OO MW3COOODOOO0ODOO0ODOOO0O0O0O0OO0OO NedeListOOOOOOOOOOOOOOO)

341 0000000000

object._ new (cls[, args... ] )
000 sOO0D0ODODOO0OO0ODOOOODOODODO0O0O0OO0 __new_ () OODOOOOD (@O
0000000000000 000000000000000000D0o0ooOoOoOoOoOO)YoooOo
0000000000000 00000000000000000000000000o0o0oOooQn
00o0DDOo0O0o(@boOoOo0obOoO0)ODbDoOoOoOoODO _new_ () OODOOODDOOODODOOOO
00000 (000 eksO0000DO0OO0)OODOOOOOOOOO

gobooboboooooobooboboobo0obobo0oboO00D super (currentclass,
cls)._new_ (cls[, ...]) O0O0O0O00COCOCOOOO0OO0OO0O0 _new_ ()0OOOOO
goboobooobuooboobbooboobbooboboobooobboo

_new__ ()0 csO0D000O0O0OCOOODOOO0O _ _init_ (self[, ...])0OO0OOODOOOO
0000__init_ () 000DO0D0OO0OO0DOO0O0O0O self000000000O00ODOOOODOOOOO
ob0db __new ()0O0O0OOD0O0ODOODODOOOOOO

_new__ ()0 csO0000000D0D0O0DOOOOODOODOOOO __init_ () 0OO0OOODDOOO
oooooo

_new__ () 000000000 OOODOO (nt,str,tuple 00)0000000000000O0OOOO

cooooooooooboooooooOoOocOobOoOoOoOoOoboOoOoOoOoOOoOoOoOboOoOoDbOoOoOoon
ooobDoooooooooo

object._init_(self[, ])
00000000000000000000D0000000 (constructor) 10000000 O00OO
oo0000000oopooo0o00ooO0oooooOo0OD0 __init. () 000O0O0O0O0OOCOODOO
goboob _ init. () 0D0O0OO0DO0OO0O0O0O BaseClass._ _init_ (self, [args...])
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gbobooobogoboboboobuooboon _init. () 0O0OD0ODODODODOODOODOODO
oooooooooooboooooooooOoooOoooOoobooOooooOoOoooOooOooOoobOboOooon
ooooooooooobOo0ooDo0oobo; 0000000 oOb000DO00 TypeErrorddno
ooooooooon

object.__del__ (self)
0000000000000 000000000000000000000000 (destructor) 0 OO

ggoboobbogno _del (oobbooobbOoOobbOoOobobog __del (ybOOO
gooooobooboobobobobno _del. (OoOoOO0obOO0ObDOO0ODODOODROOOO
goodooooobobobbobbbbbtbodooooooooooooboobbbb_del (yOOoooo

oooooooooooooooooooooOoOoOboOoOoOoOooooooOOoOoOobOOoOoOoOooOoDooO (oo
ocooooooooOo)yocooooooooooooooooooooooooooooooooo

_del (yUOGooooOoObObObbObDOOOOOOOUOOODODDODODODODODODOOOOOOOOO
ob0d _del  (yOO0OOOODOOOODOOOOOOOOOO
O00: del xO0O0O x.__del_  ()O00OOO0OOOOO —O00 xO0OO0O0OD0OOO (reference

count) 0 100000000 xOOODOOOOODOOOOODOOOOODOOOOODOOOOOOOO
0000000000000 ooo0oU0o0ooO0oo0ooDooDooDoooooDooDooDooon
ooob0:0booo0o0c00obO0oobDOobobo0oboc @EooobDUooboo0ooooDoobDOooo
o0o0o0oOdo)y0odo0dbO0o0o0o0o0oo0ooU0ooOUooOU0ooOOooDooDooDOooOoooooo
(sys.exc_traceback00OO0O00O0OO0OO0ODOOOOODODOOOODOOOODOOOOOOOO);
oooooo0oOoOoO0OoOoOoO0O0ooOOoO0U0DOoO0U0OOoOoU0OOoOoOO0oDOoO0ODOOoODOoOoOo
000 (sys.last_traceback 0000000000000 0O0ODODOO0ODOOOOODOOOOOO
oobooy0oO0oooOoooooOoboooooOooooboobooobooDboooOo;,oooboooo
U000 None  sys.exc_traceback 0 sys.last_traceback U0O0O0OO0OODDODOOODODOO
0000000000000 0000O00000oOo00oDoooOOUn (cycledetectory 00O OO0
oooooO(@oO0oodooooOoooO)yooooOoOooUOooOoUooOOobOoOooooDooooooo
PythonOOOO_del_ () 000C0COOO0OO0O0O0O0O0OOO0OODODOOQO __del ()OOOOOO
00o0ob0ob0ob0obo0ob0o0oo0oobo0bOnb0On garbage DOO0OO0OO0OOO gcOODOODOO
000oooooooooooon

obd: _del (yUODOOOOOODOOOODODOOODODOOOODOO_ _del ()OO
000000000 000000000 sys.stderr J0000000COOCOOOO (OO
o0oo0ooo0ooO0oocO0ooOooO0)0oooOoOoOoOO0OD0O0OD _del. (yObOOOOOoOOOOO
_del (yOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOO0 (@
OCO00Omport 00000000 DOO)000ODOOCOOOOOOOOOD __del_ ()OOOOO
oooooooooooooooooooooooooOooOoOOObOOoObobobooOoOoOo 1150000
ggooboooobobooooboboooobobooobbbooobLbbooobbboog
OO0O000U0Ooooooooo pythonOOODOOOCOCOO;0000000O0OODDOOOOOOO
OO0O0OD00 _del__(0ODODODOODODOmport00000000000000000000
gboboooood
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object.__repr _ (self)
O00000 repr() OOODOODOODOO(@MOODOOO:reversequote) 10 O0O0OOOOOOO
0000000 “000 (official)> 00 0000000000000 0DO0DO0ODOOOOOOOOn
oooo0o0o@obooOo)oopbDoOoOoDoOoOooOoUoooOoO pythonOOOODOODODOOO
goobbO0Od <...some useful description...>00000000000O000DODOOO0O

goboooooobobooooob0oboooonDOoDb _repr. ()OD0OODODOOO __str_ ()
00000O000DOo000oo00ooOo00DoOo0n0 “0000 Gnforma)’0000D0OOOO
oot __repr  ()0OOO0D0DOOO

goboobbobobooboobboobooboobobooboobboobooboboooboon
gbobooooog

object.__str__ (self)
000000 str() 000 print 0000000000000 OOOOOOO “O000”0000
000000000000 00000 PythonOOOOOOOODOOOOOOO __repr_ ()OO
gooo: 00000000 oooooobbbb o000 oooooooon
O00ooooooooooooo

object.__1t__ (self, other)
object.__le_  (self, other)
object.__eq _ (self, other)
object.__ne__ (self, other)

object.__gt__ (self, other)

object.__ge__ (self, other)
0000021 000. 000000000 “O000 (rich comparison)” 0000000000
ogd __cmp__ () DO0ODD0DOO0O0ODOODODOOODOOOO0ODOOODODOODDODOODOOOOO

O0: x<y O x.__1t_ (y)y OODOOOO0OO; x<=y U0 x.__le_ (y)yOODOOODOO; x==y U
X.__eq (y)ODODODOODO; x!'=y000 x<>y 0 x.__ne_ (y) OOOOODOO; x>y 0O
x.__ gt (y)yOOooOoOO;x>=yO x._ ge_ (y)yOOOOOOOO

ooooboDoo0omoboobo0oooooDob0o0oooDODbOobO000O0oDbO0Ob0ONotImplemented
gobbooobobooobboooboobobooobobobobo0oobb00oDbDbbOOdn Falseld
TrueUUO0O00OO0O0OO0OO0OO0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOOO0O0O0O0O0
gooOoOoOooOooO(@oOopooOoifo00o0O0OO0)0000O0O000PYthonDOOODODODODO bool()
obobooooooboooobobo

oooboooobooooooboooooooobbodoobod x==y0ooooooooobooooo
x!=y0OOOOOOOO0OO00OO0O000O0000 __eq_ ()OOO0OD0O0OO0OO0O0OO0OO0OOCOOOOOO
ooooooobo0d_ne. ()OOOOODOOOOOOOOOOODOOOOOOODOOOOO
OOO00O0OO0OOOOOOOoOoOoDoOoOoDOOO thashableyDOOOOOOO0OO0OO0OO0O0O0O0O0O0O0OO
o000 __hash () 0O0O0D0OOO0OO0O0OCOOOCOOOOOOOODOOODO

cooooooooOoO@oooopoopooooooOoOooOoOoOoOoOOOOOOOOOOO0O0O
go)oopoo@ooooooo)oooooooooooo;o000 1t 00 gt ()
oooooobgod _le. (00O _ge ()0OD0OD0 _eqg ()OO _ne  (yOODODODOO
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goooogo
000000000 0000000 (coerce)1000O0000

roododddogddgdyyyyUlUUUdUyUyUgygug o
functools.total_ordering () DOODOOODOOO0O

object.__cmp__ (self, other)

o000 (@oo)oDooo0ooooooOoOOoDOO000O0oDoOOO0O00000O0self < otherO
UO000000000 self == otherO0O0OOOself > otherOOOOOOOODOOOOO
gboooobdDb _ecmp_ ()0 _eq ()0O0OD0 _ne_ ()OOO0OO0O0OO0OO0O0ODOOOOOOO
oo0oooo0oooo0oooooooooooo0O0bD ¢‘oooo”)ooooooooooooooo
ooobooooobooooobooooobOoOoOooboooOob0oboOoOoooboOo0oOoO0Db00__hash ()
ooooo0o0o000000000@O0: _cmp__ () ODDOOOOOOOOOOOOO Python 1.5
oooooooooo)

object.__remp__ (self, other)

ocoooo21000:0000000000000£0.

object.__hash__ (self)

000000 hash() OOO0O set, frozenset,dict 0000000000 O0OOOOOOOO
o0obooobOboo0ob0ooobOoobobg __hesh,. ()OODOODODDOODODOOODOODOO
oooooooooooooOooOoooOooO0O0DbDOoO0O0oOoOoOooOoOoOoOoDOoOoOoDOboOoOoDboOoOooo
oojoood0ooo0oOobOOoO00oOoo0ogd0oooO0U0DoUOU0oDoOOo@E@UUooOooOOOooD)yoboooo
ooopoDoOoooooooooooon

oooo0 _cmp__ ()0 _eq ()O0ODO0OO0OO0OOO0O0DOOOODO __hash__ () OOODOO
oboooobooooo;0000 _cmp___ () 000 __eq () O0OOO0OO0ODO0O_ _hash_ ()
oooooobooooobooboooobooobOOoobobOoOoobooooOobOooobOOoOoboOooboooon
ooooooooooooooon _cmp_ () 000 _eq () O0O0O0O000O0O0O0O0O00OO
_hash_ (yO0OCOOOOOO0OOOOOCOCOOOOOOOCOOOOOOOOOCOOOOOOOOOO0
goooooooooooo@oooooooOoOoOOCOOODOOODbOOOO0O0OoOoOoOooOooOO:
hashbucket 0000000000000 0OO0OO)O

gboobooboobobboob _emp__ () O __hash__ () O0OO0OOO0OOODOOODOOOO
gboboboboboboboobobobOoo0bo00o00o0ddx.__hash_ () O id(x) OO
gooo

OOo0000 __hash_ () OO00O0000000 _cmp__ ()0 _eqg () 0000000000
(oOboooUooOO0oDO0oDOdDOO0O00oU0o00oD0O0U0UOoO0OO0ODODODO)0DODOoOOO0OODODOO
goooboo0dno __hash_ = NoneUOUUODOOODOOODOODOODOODOODOODOO
gooooobooobooobooooooboboboboobobooboooDbooboooDbUooboo
000000000 TypeError 00000000000 COOO0O00OO(TypeError 00000 d

_hash__ () 0000O00ODO0OO0OODDODO)isinstance(ob]j, collections.Hashable)
0000000000000 ob0boboboboboo 00000000000 oooooOoOo 25000:
_hash_ () 000000O0O0OCOO0OOOOOOODOOOOOOOOO3R0000000000
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o000000o0ooo0O0000ooooO0oO0026000:0000000000000CODOO
OO00O000O000O00b00000000__hash. 0O NoneOOOOooooooooooooonoO
ooo

object._ _nonzero__ (self)
UobobO000bb00dd bool() DUOUODDLDOODLODDUOUUOODNFalseUOd True OO
o000 o000 100000000000 DO00DODOO000ODO00DODOO00OD0O00__1en_ ()
dodoooooooobobobobbood0dd nonzero U000 __len. () O
_nonzero_ () 000000000000 O0ODOOOOOOOOOOOOOOODOOODOOO
gobooboobbooboobo

object.__unicode__ (self)
000000 unicode () 0D OO0DOO0DOOOOODODOOUnicoded00O0D00OODOOODOOO
0000000000000 0oo0o000oo000ooO00D0oOoO00DoDoOoOO0o0ooDOooOoOooDoO
0000000000000 UnicodeOOOOQOOoQQ

342 000000000 DODODOOOOO

oooooo0oooOooooocOoooOOoOoOoOoOOoOO0OOb0OO0DOO0OO(O0OO0ObODOOOOO0b0DOOnOn0
x.name U0 0)O0O00O0O00DOOO0OOOOOOOOOOD

object.__getattr__ (self, name)
00000000000 DO000DO0000000D0D0O00DODO00OD0DbO (@ObOD0OOg selfbOO0O0O
0000000000000 0000000000000O000)0000o0Do0O0oOO0ooDoooooO
(Oo0O00O0)H)ODOOODOODO AttributeError 000000000 O0DOOOOOO

oobooOooooOoOoOobooobooOooboooon _getattr. () OOOO0O0OOOODOOOOO
D00o000@oOOD __getattr_ () O __setattr_ () 000000 OO0ODODODOO
OoO0)0000000000D0O00000000 _getattr_ () O0O0O0O0O0O0OOOOCOOO

goboobooobobooboobbooboobobooboobboobooboobbooboo
ooooooooooooo0obDOo@oogobDOoooobDOooooDOoobooo)boooooooo
gobooboobbooboobboobooboobbooboobboobooboboooboon
Ub0b000000__getattribute_ () O0O00OD0OD0OO0DOODODO

object.__setattr__ (self, name, value)
gooooOooOoOOOOOOOOOOOOOO0OOO0OO0OO0OOOOOOOOOOODOOO (@ODOOO
0000000000000 0)0000000000000name 000000 valueOOOODOOO
goooooo

__setattr_ () O0D0O0O0OD0O0O0OO0O0O0O0O00O0O00O00O0O00O0O0O0O self.name = value
000000000 —0000000000o0o0D0oo0ooo0oooooooooooDoooDon
OO00O00000DOO00O0C00C0DOO0ODOO0DO00O0O0000O00O0 self._ _dict_ [name]
= valve0O4OQOoOooOoOOOOODbOOOOOUOOODODUOOODODOODODDOOODDODOODO
00000000000 0ooooooobobobo00o0Odd object._ _setattr_ (self, name,
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value) O0OOO0O

object.__delattr__ (self, name)
__setattr_ () 000000000000 O0OO0O0DOOO0OOCOOOOOOOOOOOOOOOOO
0000000000 del obj.name 00000000000 OO0DOOOOOOOOO

gobooboobbooboobooobda
OO0O0O0OO0O0O0O0O000O0000d (mew-styleclass)y 00O O0O0OOOOO

object.__getattribute__ (self, name)

ooooooboobobOoOooboOoooOo0oobDOoOoOoboOoooooObOOooDbDOoOoboDbDOoOoboooo
O __getattr__ () UO00OO0ODOO0ODODOO0O __getattr_ () OO __getattribute__ () OO
O00OD00ODO0OAttributeError 0000000000 ODOOOOOCOOODODOOO @O
O00)0000O0000 AttributeError 0000D00OCOOCDOOOCDOOOODOOODOO
0000000000000 0000000000000000000o0oDoooooooooon
object._ _getattribute_ (self, name) U0UO0OO0O0OOOODOODOODOODODOOOOO
000oooooooooooo

ob0d: boobobobobooooooobobobobobobobooboobDobobooboobOoDbo
obobooooooooooobDOoboooboooboooooDoDobob Doobooooooo

000000 (descriptor) 00O

00000000000 000000O0cO00@OooOoO0000000 (descriptor) 000)0000000O0
0000 (owner) DO OOOO0OO0OO0OO0OOOOOCOOOOOO@MOOOODOOOOOOOODOOOOOOO
ocooooooooooooooo0ooOoOooO0ooOoO0oOoO)00o0O0O00 “o0o”bo0ooO0ooboOooboooo
__dict_ O000O0QOO (porperty) 100000000000 OOOOO

object.__get__ (self, instance, owner)
000000000000 0D (Oo000D0o0o0o00)0D000D0D0D0000D0o0oooOon
oOooOoO0ooO(@oOobOoO0bOOoOoDoOoDO)b0O0DbDOUODOUODOO ownerOOODOOOOOOO
00000 instance 00 0DO0O0O0OOO0ODOODOOODOODOODOOO ownerooonboonog
O00D0O0 NoneOODOOOODOOODOOO(@MOOOD)ODOOOODDO AttributeErrorO
oo0o0oooooooooogo

object.__set__ (self, instance, value)

OO0OD0OO0OD0O0D00000 instance000DO0O0000valueDOOOODODOODOOOOODOO

object.__delete__ (self, instance)

ooobDoooboooooOmsance 0000000 0O0OOOOOODOOODO
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coooooooood

00000000000 0000 “00000000d (binding behaviour)” 00000000 OOOOO0OO
00000000000 O000O0oOoOoO0OOgO (descriptor protoco) 000 OO: _ get_ (), __set_ (),
O00__delete_ () 000000000000 00O000O0O0O0OOO0OOOOOOOOOOOOOOO
dodddooooooooooooobobobobobobobboboodddddoooooooooo

gbobobooooboboboboboboboboboboboooobooboooooboa
goooobboogooobooboiobDbD a.xObO0OO0OO0O0O0OO0ODODOO0OD a.__dict__['x"1 000
type(a).__dict_ ['x’]1 0000 type(a) OOOO0O0OOOO0OOOOOODOOOODOCOODOOOO
gobooboogoodg

coooooobooooooooooOobooobooOooOoOoOoOooOboOoOobOboOoOoboboOooobooOoOoOoooDooa
goooOoOPythonOOOOOOOODOOOOOOODODODODODOODOODODOOODOOOOODODODOO

coooooooboooooboooooooooobOboOoboOoboOoOoooOoOooOoOOoOoOobOboOoobooOoOoOooOooDooa
oooooooooooooooooboboooobooooooooooooobo0oobooooooooooDoOg
O0O0000O0000D00 (object () O type() DOOOOOOODOODO)0C0O0000C0O00DOOO
oooobooooooo

0000000000000 0000000000000 (binding OOOO0 a.x0000000000OO
ooooOooobooo0oboobD a0DbOO00:

Ooooo (DirectCal) DOODOOOD0OODOOOOOOOODOOOOOODOOOOODOOODOODOOODOOO
D00D0000D0D0:x.__get__(a)y OODODOOODOOODO

00000000 (Instance Binding) OO0000O000000O0OO0OOOOOOOOOOD a.x0000
O:type(a).__dict__ ['x']._get_ (a, type(a)) U0OOODODOOO

00000 (ClassBinding) 0 D 0O 000D 0DO0ODO0ODOOODODODODOODO aA.x O00O00OODO:
A.__dict__ ['x"]._get_ (None, A)UOOODODODOO

00000000 (SuperBinding) a0 super 000000000000 OOO super (B, obj).m()
00000 AO0OOD BOOOO obj.__class_._ mro__ OO0 QO0O0OO0ODOOOODO:
A._dict_ ['m’].__get_ (obj, obj._ class_ )000000000000000

coobooooboooooooooobooobooooooooooocoooooooooooooooonogd
OOoO0o00oO000Oo0o0000 _get_ () O _set_ ()0 _delete_ () O00O0O0O0OO0DOO0OOOOOOO
Ooo0oo0o00_get_ ()OOOOOOODOOOOOOOOOODOOODOOODOOODOOOODOO
coooooobooooooooooOoOoOoOobOOoOoOoOOoOoOoOoOCcOoOOOcO00ObOboOoOoboOoOoOoOoDOoOO
_set_ ()0 _delete_ ()O0OD0OO0OO0OO0OO0OOO0OOOOOOODOODOOOOOOOODODODOO,O
coodooooooooboobooooboooobooobooobooooOoooon0og _get__ () O
_set_ ()OOOCOOOOOOOCODOOOOOOOODO _get_ ()OOOOOOOODOOOOOOOO
ooboooooboooboooooooobooooooooooooboooboooooboooDboboOooDog
coooboooooooooocoOooOoboOoOobOoOoOoOoOoOoOoOoOoOOoOoOoDbOboOoOooo

(staticmethod () O classmethod () OO0O)Python 0 OO OCOOOOOOOOOOOOOOODOOO
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cobooobooooooooobobooboooboooobooooooooooooooooooooogoood
cooooooobooboooobooooooooooOobooOoooOooboooobooOoOooOooOooOoobOboOooon

property () DO00OO0OO00O00O0O0OO0O0O0O0DOOOOOOO0OCOOOOOOCOOOOODOOOOON
cooboooobooboobobooooboooooo

__slots___

cobooooodoooooboooooOoobOooboooobOobOoboOoOooOoboOooOoOoOoOoOOobOobOoOoOoonag
coooboooooboooooooooobooboobooOooooooooboooobooooobooooooooooDoog
coobooooobobooobooooboooooooooooooood

O0000000ooooooo000000ooooon _slets_ 00O0000O0O0ODOOODODOOOO
00 _slots_ 000000000000 0DOOO0O0O0O0OO00ODOO00O0OOO00OOOO0OODOOO0OO
ocoooooooooooOoooOoOoOOOOOOOOOOOOOOOOOOOOOOOOO _dice__ 000
oooooooooooooboooobooooon

__slots___
ddddoooooooooobobobobobobbobododoooooooooooooooooo
gdoooOoO00oC0O0O0oO000O0U0O0U0UUULOULUUOUODOUUOODUOOooOoOoOoOoOoOoOOg
00d _slots 00000 D0ODODOOO0OODOOO0O0OODOODODOOOOOODOOOO0O_ dict__ 0O
_weakref 00000000000 00000OOOOOOO22000.

_slots__ 000000000

e _slots__ O00O000O0OCOOO0O0O0O0O0OODOO _die O00O0O0O0DOOOCOCOOOOOO0OOOO
O _slots_OO0O0O0OCOOOOOOOCOOOO

e _dict 00000000 _slots.__ 000000000000 O0ODOOOOOCOOOOOO0OOOO
gbobooooboboboobobobbobobU00ob0obUODb AttributeError g0
000000000000 0000000000 _slets__ 0000000 7_dict_ r 00000
Oo0000o0o0o0oopoooooooO0Ooo23000:000000 7__dict_ "0 _slots__ 0O
coooooooooobooooOooOoo0oO0obOoOoO0OoboOoOooooOoOoOoOoOOoOoOoOboOoOoboOoOonoon
ooo

e _slots 000000000 00O0O0O0OO0O00OOO _weakref _ 00000000000 00O0OO
00000 (weakreference) 0000000000000 O000000O0OOO000O00O _slets__ 000
0000 '_weakref_ ' 00000000O0000D0O0O0O0O0OOO0OOOOD23000:00
0000 '_weakref_ 0 _slots__ 0000000000 O0OOCOOOOOODOOCOOOO
ooo

e _slots_ 0000000 0OOCOOCOODOOOOOODODOO @WODODOOO (descripror)J00 OO
0H)OOoooooooooooooOd_sless_ 0000000000000 0000O0O0O0OO0OO
goobooobooboboobooobobobbO;oboboobobobobooobobobooobo
gobooboooboooo
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e _slots__ 0000000000 0ODOOOOOO0OOOOOO0O0O0O0OOOODOOOOOOOO000O0
OO0 _slots__ O0OO0OOCOOOO _dier_ O0O0O0O0O0OOOOOOO

0000000 O0DOOCOO0OOOO0ODOOOOOOOOOOOO0ODOOO0OOOOOOO0O0ODOOO0
cooooooooooooO0OoOo@oooooOoooooboOooooooooooo)0oo00o
oooooooooooobooooooooobooooooooooooooboooooboOooDboOoOooo
coooOooobobooobooooOooOooOoooOoboOooono

e 0000 _slots__ 00 longO str 0000 tupleODOODO” OO0 (variable-length)’ 00O 00O
g0oo00o0oCQ0O0oOoooooooood

e _slots_ 0000000000OOOOOOOOOOO0OO0O0ODODOOOOOOOOOOOOO0OO
oobOO0;0b0o0o0oboo0ooboOooocooocooooobooboocobooooooobooooooooon
ooo

e _class__ O0000ODOO0OOODODOOOO _slots._ ODODOOOQOOOODOOOOOOODOODOO
26000:000000000000000 _sloss__ 0000000 _class__ O0OOODODOOCOO
oboobooooon

343 000000000 DOODOO
0000D0O000D0DOO0O000D0D0D type() OO0ODODOOOO0ODDOOOODODODOOOODDODOOOO
00000000 type(name, bases, dict) DOOO0OOOOOOOO

0000000000 0000 _metaclass__ 0000000000 type() DO0O000O __metaclass__ 00
Jdd0o0ooooooooooooboboboooOooooo0o0oo0oo0ooaoa

J0000O0O0O0DOOOOOOOOODOOO
0000000 0DOOODOO -0O0DbOO0O0ObOOOOODbOOObDOOn
coooooooboooobooooooooOooObocOoOoOOoOoOobOOoOoOoboOoOoOoOOOoOoOobObOonon

gobooboobooboobb __rnew  ()Oobo0obOObbObbOODOOD-0DOODOO
0bo0oo0ob0ob0obOobooobOD type.__new__ () O0OO0OO0OO0ODODOOOOOODODOCOO
goboobogoboobooobooboooboon

class metacls (type) :

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

oo00o0ooood0oooo0Uoooo0ooDo00oO0 @UoboooooooUooo)yooooooood
oooooodn __call  ()0OOOOOOOOOOCOOOOCOOOOOCOOOCOOOOOOOOO0OOd
gobooboobobooboobod

metaclass

0000 name U bases U000 dict OO0 O0O0O0D0OO0O0OOO0DOODOOOOOOODOOO
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ooodbooooboobooooooodn type() DOOO0OOO0OO0OOODOOOCOOOOOOO
goooooooooobooo 22000,

Oofddoooooobooobdoobooooooooooooon:
e dict[’__metaclass_ ' 0000 O00ooooond

- J000000000000000000000000000000O000000000 (__class__0O
gooooopooopooooooo)yoooooo

- 000000000 metaclass._ OO0OOOOOOOCOOOCOOOOOOOOOOOOOOO
- 00000000000 0000B00000O0 (types.ClassType) DO O0OOO

cooooooobooooooooooooooboobooooooooboooooooooooOooDboOooobooog
cooooooboooooooooooooboooobooooooooooboo0ooooOoooo0oOooonod
coooooobooooboooooooooon

344 10000000000 DODODOOOOOOOOOO

0000026000.00000000000000 isinstance() O issubclass() OO0OO0OO
goooooooooooooooo

000 abc.ABCMeta 0D ODOOD0OOOOOOODOO (ABCs)O”0000ODO0O (virtual base classes)” O O
0000 ABCOODODOODOOOOOODO(OoDOoOooOoo)0Dooooooooooooooooooooo
ooooo

class.__instancecheck___ (self, instance)
instance 1 (000000000 O)class 00000000 DOO0OD0ODOO0OO0 wue00d0O0O0OOOO
000000 isinstance (instance, class) O00O0O0O0O0OO0OOO0O0O0OO

class.__subclasscheck__ (self, subclass)
subclass 0 (000000000 0)class 000000000000 00O0 tued 000000000
00000 issubclass(subclass, class) 0000000 OOOOOOO

ooooooboobO0o0obOobOO0o0obO @boobO)ooooDoOobOOooOoOobOOooboobooboooo
gobooooooooobooobobobooobooooooboobobobobooooobooboDobOoboboo
goboobboobbuoobooboboobooboboo

O0:

PEP 3119 - Introducing Abstract Base Classes __instancecheck__ () O __subclasscheck__ ()
OO000O0Oisinstance () O issubclass() 00000000000 OOOOOOOOO0OO
0000 (bcO000D0O0DO0DO0OO00DODOOOO0)YDODDODDOOODODODOOODODODOOODODODOOO
googod
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345 00000 oooooooooooooood

object._ _call_ (self[, args... ])
000000000000 ‘000000000000, 00000000000000000
X (argl, arg2, ...) 0O x.__call__(argl, arg2, ...)00000000O0OO0OO0OOOO

346 0000 OOOOOOOO

ooooooooooooooooO00ooooooo0oooOooO0ooooOooOooooooobOo@ooo
ocoooooo)booooooo@uooooo)booooooooooboooboooooooooobooboOoOoo
cooooooobooboooobooooooooobOoOoboOooOoOoOooOoOoOoOoDOOoOoOobOboOoobooOoOoooOooDooag
oobooobooOo;oo0obobogooo0ooooooooooobDooobOoooOoooOoobDboOooboOooobog
OONDOOODOO O <=k < NOODOO KkOOODOOODOOOODOODOOOODDODODOOOO
0000000000000 @U0ODOoO00O0D __getslice. () (DDOO)OOoOODOOODOO
goooooooooooooooooooon)

O0D00000000000Python 000000000 DOOODOODODOD append(), count (),
index (), extend (), insert (),pop (), remove (), reverse(),000 sort () ODOODODOODODOO
ooooagd

OO0O0OO0OO0O0D0OPython 0 ODDOOOODODODODODDODODOODO keys(), values(), items(),
has_key (), get (), clear (), setdefault (), iterkeys (), itervalues (), iteritems(),
pop (), popitem(), copy (), 000 update() OO0 OO0O0O00O0O0O0O0O0OO0O0O0O0ODOOOO
OO00O00O0OUuserdict UODODDODODOOODDODOOODODODOOO __getitem (), __setitem__ (),
__delitem__ (),000 keys() OOO0ODODODOOOO0ODOOOOODODODOOOO DictMixinOOO
ooooogoooo

ooomoooooooooooooogoon __add__(),__radd_ (),__iadd__ (),_mul__ (),
_rmul__ (),000 __imul () O00OOCOOO@OOOOODOODOOODO)ODOODOC(@CODOO
O000000)OOODODODODO0OO0DO000000;__coerce__ () ODOODODOODOODOOO

cooooooo

gboooobobboob0 in00b0000b0b0b0000 __contains__ () U0OOO0OOODOOOO
OO00;0000000 in0O has_key() OOO0OOOOODOOOOOO;00000C00000O000O00
gobgoobogbbooboobooobooboobbooboobbobobooboobbooboo
goboobooboboobobib_iter  ()ODOODODOODO;00DO00D000O0 __diter_ () 0O
iterkeys () DO0OO0OOO0O0OOOOOO;00000000000C00O0O0O0C0CO0O0O0OO0OOOOOO
gooboobooboooog

object.__len__ (self)
0000d0d0d len() D0O0ODO0DO0OO0DO0DO0DOO0OO0OO0OO0OO0OO0O0ODODODDOOOOOOOO »=000000
000000000000 000000D00000 __nonzero___ () D0O0O0OO0OOOOOOOOO
_len_ ()OOOUOO0OO0O0OO0O0OOUODODODODODODOODODODODDDOODOOODOOOOOOOOOOO
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object.__getitem___ (self, key)

self[key] OOO0O (evaluation) 00000000 DOCOOOOODOOOODOOODOOOODOOO
0000000000000 000o00ooo00Doo00 (Uo0oo00ooooooDoooon)
OO0000OO000D000__getitem_ () 00D0O0OO0O0ODOOOOkyOOODOOOOOOOOOO
TypeError 000000000 CO0;(0000000D0O000DCO00O0CO0O0DO0CO0ODO0O) key
0boboboobo0oo0ob0obobobUOobdbIndexErrordJ0g0oooooooonboOonDO
O0000O0OkeyOOOODOOOODOODODOOODOOOODOOOM IndexError 000000
gobooobood

gdd: forbbOOOOoOODODbDOOOOODDDODOOOOODDLDDOOOODLDbDDbDOOOO
00000 IndexErrorJ00o0oooooooobOobOO

object.__setitem__ (self, key, value)

selflkey] 00000000 O0O0O0O0O0O0DOOOO0O0O0O __getitem () 0OO0OOO0O0COOOO
ooooooooooobooooooooooooooooobooooooOooOoooOoboOooDboboOooon
ooooooooboooboooooooooooooooooooooooooooOooobooooon
OO0O0OO0OO00 kyOOODODDO __getitem () O0OO0OO0OOOOOCOCOOOOOOOOOOOOO
oooo

object.__delitem__ (self, key)

self[key] D00O0OD00OD0O0OOODOODOODOODO __getitem_ () UDODODOOOOODOODOO
gboboooooooboooboobobobooboobooboobobobobobooooooboobOoDbo
0000000000000 000000 keyODODODODOO __getitem () 0000000000

coooooooocooboooo

object.__iter__ (self)

coooooooooobooOooooooOoOoO0oOoOoOocOoOooboOoOoOoOoOOoOoOoOOOoOoDbOboOonon
oooooooooooboobobobooobooooboooooboooboboboooooobOobobooOon
oboooooooobooobooboooobooobOobobobooboooooboooobooooooooon
iterkeys () UOOOOO0OOOOODOOOOOOOO

goboboooooboobooobooobobobooboboooobos,0bobboboboobooobo
oobOoooboooooooobOooooooboooobooooDoOoonoog wpeiteri00OoOn
gooo

object.__reversed__ (self)

reversed() 00 00000000000000000000O000O0O0M@OOO0O0)000000O
ooooooooooobooobooOooooOooOoOooDOoOoboOboOooboOoOooon

Oo0ooO0oooooo0O00 (GnbO00 not in)00O00O0O0OOOCOOO0OO0OOOCOOOOOOOCOOOO
cooooooobooooooooooOoooOobOoboOoboooOoOoobooOoboOoOobOOoOoOoOboOoobOoOoOoooDooa
oooooooboooobooooooooooDo

object._ _contains__ (self, item)
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oooooOoOoOOOOOOOOOODOOOOODODDODOD kemO selfDODDODOOOODODDODOOO
ooooooooocooboooooooooOoocOoOoobooOooobooOooobooOoOoOoOooOoboOooboOoOooon
oooboOoooo0ooboOooooooooboooDbDoOoooDoo

__contains__ () O000O0O0O0O0O0O0COO0O0DOCOOO0ODOCOOOODOCOOO0O _iter_ ()
gbobooooboobobobobboobobUubOob00_getitem. () DOO0OOODOODO
goobooooooboboooooon

347 0000000000 DODODOOOOOOOOOOOOOO

coooooobooooobooooooOoooobOOoOoOoOOoOoOoOoOCcOoO0oObOcOoOobOboOoOoboOoOoOooOooOoOoag
OO00D0o00DO0o00o0o00oDboO00D__getslice. () O0OO0OO0O0OOOOOO;00DO000D0O00
cooooooooooooocoooooo

object.__getslice__ (self,i,j)
0000020000:00000000000 __getitem_ () 00000O0O0OOOOOOOOO
000000000000 @UDODO0ODO CPythonOOODOO __getslice_ () OOO0OODOO
0000000000000 000O000o00O000o0O000oOO0o0DoDoOOoDooDooOoooDoO
O000)self[i:j] 0000000D0O0DODODODOOOCOOOOOOOOOOOOOOOO selfO0O
0000000000 b00b0ob0obO0obDO0i0,0000000000D0D000 sys.maxintO
0000000000000 000000000000000000000OooOO00ooooOooooon
g0 __1en_ (YUOUUUUUOUUOUUOUUOUUOUUOUUOODUOOOO
AttributeError 00 0000000000000 0O0O0O0O0O0O0O0O0OOOOOOOOOOOOO
goooobbbboodooooobobbbbooooooououobon __getslice () OO
0000000000000 00000000000000000 __getitem () 0D0OOOOO

object.__setslice__ (self, i, ], sequence)
self[1:3]0000000000000000O00O0ODO (000000000 __getslice_ ()
o0o0ooobooooooooo

0000000 O00ooO0bDOoboOong _ setslice. () OOO0OO selfli:j:k] 000000
goodooood _ setslice. () UOOUOOUOOUOODOOOOOOUOOODODOOOO
__setitem_ () O0OOO0OOO

object.__delslice__ (self,i,j)
self[i:7] 0000000000000 O0OOOOO {000, ;000000 _ _getslice_ ()
oDboboOooooooooog

gooogoooooobboDbDbDD __delslice () O0O0O0O0O self[i:j:k] 000000
OO0O0oooo0o00 __delslice. () DOOOOOO0OO0OOOODOOOCOCOOOOOOOOOO
__delitem__ () OD0ODODOO

gobooooooooobobobooboooboooooobooboboboooooDobDobDoboboboo
goo0o0ooooooooobOobOoboooboUooOooOooDobOOobOobUobOoooDoDooDobOobobooo

34. D0OOOOOO 45



PythonOODOOOOO00,0000 2.7jal

000000 _ _getitem () O__setitem_ () OO0O0ODO _ _delitem_ () OOOOOOOOOO
dooooooooooooon

000000000 0oo00oo0ooUoooDoUDoD PpythonOO00OO0OO0OOODOOOODOODODOO
00000 (__getitem_ () O__setitem_ () O00ODO0 _ delitem_ () O0OO0OODODOOOO
Jo0d00o0o0o0ooooooooooon):

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, i):max (0, J):]
def _ setslice_ (self, i, j, seq):

self[max (0, i):max(0, Jj):]1 = seq
def _ delslice_ (self, i, 7J):

del self[max (0, 1i):max (0, 7J):]

max () UO0O000O00OC0OO0O0O0O0OO0CO0O0O0;000000 __+*slice_ ()OOOOOODOOOOO
gooboobobooooobbbooooobbboooobboooobbbbooooooboDbD __sitem . ()
0000000000000 000OooOo0on0n __+slice_ () OOOODO “00000O (cooked)” 00O

goboooooooooboobobobooooooboobooboboboboooobDobDobOoboboo
obooooooboobOOooO0ooOoob @UuoobOobOooOoboOoobOooDOooOOoobOooo)y,Oboboooo
gooobobooboobooboobobobooboobOoD0__+item. () DOO0OODOODOOO
gooboobooobobooboobooooobooboobbooboobboboboobboobbooboo
gboooooooboboo;00b0b0b0 _+item_ () DODOODOOODOOOODODODODOO
boobdoboooboboboboobuobobobibbmax (0, 1)y OOO0OOOOOOOOOOOOOOO
googo

348 00000000 ODOOODOO

coooooobooooboooooobooboboooooooooooooo0ooooooooooonogd
ocoooooooooooooooooOoooOooooOo(@ooboOoOooooboOoooooboOoono)ooo
ooooooooooooobooooooo

object.__add__ (self, other)
object.__sub___ (self, other)
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mul___ (self, other)

object.
object.__floordiv__ (self, other)
object.__mod___ (self, other)
object.__divmod _ (self, other)
object.__pow__ (self, other[, modula] )
object.__lshift__ (self, other)
object.__rshift__ (self, other)
object.__and___ (self, other)

object.__xor__ (self, other)

object.__oxr__ (self, other)

O00o0o0o0oo0ooooooooo (+, -, *, //, %, divmod (), pow (), *x, <<, >>, &, ~, |) 0O
gobbooogoboboooooobbood x +yo0oOoboOOxO __add__ () DOOGOOO
0000000000000000 %x.__add__(y)y 0O0O0O0DOOO0OO0O _ divmod__ () O
00000 __floordiv__ () 0O _mod__ () 0000000000 O0ODOOOOOOOOOO;
__truediv__ () (0DO00O0)OOOODODODOODODOOOODDODOOODODODOOODOOOOODOOOO
Opow() 00OJODOOOOOOOO _pow__ () 000D00O0ODOO0OO0OOOOOOOOOOOOOOO
goooogo

oobO0oO0obO0o0oOO00ObOO00OO00O00DbO000O0000000000 NotImplementedOO
oooooooooooon

object.__div__ (self, other)

object.__truediv__ (self, other)
Ooo00 ()00 U0DU0oU0Q0UD0DO0DO0DOoDUO0DODUODO _ _truediv_ () OO
__future__ . divisionOUOOOOUODOOOOOODOOOODOOODOOO __div__ () O
ooo00dsggoooooooooooooooopooooooooooooooooooooog
O0000O0O00O0O00OO0OO0OUUOO;00oOoO TypeError000OQOOOODO

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)
object.__ror__ (self, other)
oooooooooooooog (+, -, *, /,%, divmod (), pow (), **, <<, >> &, 7, ) 00000
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00000000000 D0D0D000000000000 (reflected, swapped: 000 0000)0000
0000000000000 000D0000000000000O00D00000DO00OoDO0ODooOoDO
Ooooooooooo 2

0000 x - y0OOUODOOOOOQOOO yO __rsub__ () D00OO0OOOQCOOOOODOOODOOO
0000000 x.__sub___(y) O Notlmplemented D 0000000 yv.__rsub__(x) O0OOOO
oooo

O000DO00O0OOpow() O _rpow_ () OO0O0OO0DOOOOODODOOOOOO(@MDOOOOO

ooooooooooooo)o

oob: doboooboboooboooooobooooboooooooooooooooooobooooon
ooooooooooobooboboboooOoocoboobooOooOoobOooooooOoobOoboOoboOon
ooooooooobooooooooooooooooooooooooooboOooooboOooDboOoooo
cooooooooa

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)
000000000 O0O000DOO0 (augmented arithmetic assignments, +=, —=, =, /=, / /=, %=, *x=,

<<=,>>=,&=,"=, |=)0000000000000000000D000O00C0O0O0O0O0O0O00O0 (self
goooooo0)00oUoUoUoUUOOODO (DOUOO0 selfCOOD0D00UODOUOO)DOUOOOOOO
goobooboooboboobooobbooboobobobbooboobbooboobboobOoo
obob0o0 x += yOOoooooo xb __iadd () O0O0OO0ODODOOODOOOODOOOO
b0 x.__iadd__(y) UOOO0OO0OOO0OO0O0O00O0 xUO __iadd() UOOD0OOO0OOCOOOOOO
gboboooobd x + yOODOOOOODOO x.__add__(y) OOO y.__radd__ (x) g0O0Od
opooo

object.__neg__ (self)
object.__pos__ (self)

2 000000000000( _add__ () 0000)000000000000000O00CO00O00O0000000O0000000
gooooooooooooboOoOoOoOoOoOoO0oOo0oOoOoOooo
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object.__abs__ (self)
object.__invert__ (self)

goooQoo (-, +,abs() 00 ~HOOOCOOOODOOODODOOOO

object.__complex__ (self)

object.__int__ (self)

object.__long___ (self)

object.__float__ (self)
OOO0OO0O00O complex(),int(),long(),000 float () OOOO0O0O0O0O0O0O0O0O0O0O00O0O0O
oo ooooo

object.__oct__ (self)

object.__hex__ (self)
000000 oct () OO hex() DDOO0OO0OO0O0ODOO0OO0OO0DODOODOOOOODOOOOOOO
onoono

object.__index__ (self)
operator.index () 000000000 OOOCOO0OOO0ODOODOOODOOOOOO Python O
O00000o0opDo0o0o0o0ooooo0ooo00ooooooo0ddiint0oon longDODO0OOO
0000ooo0ooooo2500a0.

object.__coerce___ (self, other)
“000000 (mixed-mode)’ 0000000000000 OOOO0OODOOOOOO self O other
0000o00oo0ooooodo2000000000000000000000 NoneOOGOQOOOGOd
O00O00O0O00000 otherJOUOOUOUOOUO NoneOOOOOOOOOOOOOOOoooooQ
dooooooooooDoooooooooDooooooooboDooo (@oboooooooooad
O0000000000D00O00O000 self 0 other 000D ODOODOOOOODOOOO)YODOOO
NotImplementedOUOOOOONoneOOOOOOOOOO

3.49 00000 (coercion rule)

OO0000000 (coercion) 0000000 O0OOO0OOOOODOO0ODOOOODOOOODOOOODDOO
gogobooobbooobobooobboooobobsbboobbooobLbboobbbooobLbbooo
OO0000O0O000OOOO00DOO000bOOO00bOOO00DOOO00ODOOO0OOOOOOOooOoOg Python
30000000000 00DOOO000ODOO0O0ODODOO

« %O00000000000000 Unicode 000000000000 0O0OO0O0O0OOOOO0OOOO
ooooooooooooo

- J0000O00DOO0O0DOOO0DOOO0DOO0O0OO0O0OO0OCOOO0OCOOOCOODOODO (mixed-mode) 00O
ooobooooooooboooooooooboooboooo

- J0000D0D00QO (cbject 000O0O0O0O0D0)000000000DO00O0 _ _coerce_ () 0OOO
gboobo0oobO0o0obOognD; _coerce_ () U0OD0OOD0ODOODODODOODOO coerce() U
obobooooooogo
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« 0000 NotImplementedOOOOOOOOOOOOOOOOOOOODOOOODOOOOO

oooun _op__ ()OO _rep__ () DOODOOODODOOOOODOOOOOODOO

OO0O0oO0000000; _iop_ () OODOOOOOOOOOOOOOOOO0O0OOO0O +°00
OO0 _add__ () 0OO0O0_radd_ () OOO0OO0O0O0OO0OO0OO0OO0OOOOOOCOCOCOOODODODOODOO
__iadd__()0O0OD0O0OD0O0ODODODOOOOOODOODODODOOOOOOO

- J0000ODOXxUODOyOODODOUOD x._op__ (yyOUubooooooooboUOOobODbOoDOO
00 NotImplementedDODODOOOO y.__rop_ (x) 00000O00OOD0OOOODOODOODO
0000 NotImplementedOUODOODOO TypeError JO0UO0O0OO0O0OD0OOO0OOOOOODOODOO
obobooooooog:

s J0000O0O0ODO:OD00D0ODO0ODODOOODODOOODObLOODOOOODODUbODODOOO
gboboooooboboboobooobobobobobooobooobooboOobg _rop_ ()

0000000000000 00000000000 _op__ () OOOOO0OOO0OO0O0 OOOO0OO
_rop__ ()OO0OOOO0OO0OOOOOOOOOOODOOOOOOOODOOOOOOOODOOOOn
ooooooooooooooooooooon _oeop__ () DODOOOOOOODOOOOOOOOO

go:obooobbooobboobbboobbooobbooobboobobbooobbooo
gobooboogoooboon

oooboooooboooooooooobooooooobooooonDodd _op__ ()OO _rop__ () O
ooooooooooobooooooooooooooooooooooooooooooboooon
ooooooooocooboooooooooOoocoOoobooOoOooboooOooobOOoOoOooOoboOooboOoOooon
oooooooooooboooboooooDo

(‘+=*0000)000000000000000000000O00 __iop_ () 000000000
__iop_ ()00D0O00D0COD0O0O0OC0OOO0OOOOODOD _op_ ()00/000 _ _rop_ ()
000000000000000000000000

ex + yOODOOO xOOO (concatenation) 1 0000000000 COCOOOO0O0O0O0OOOOOOO
oboobooooon

x » yO0OOUOOOODOOOOOODODODO (epeat) 000000 DODOOOOOODOOOOOOOO
000 (int OO0 long)0DOOOO0OOOCOOOOOCOODOOODOOODO

*(_eq ()ODOODODODODOODOODOODO)ODODOODODOODODODODOOO(C _cmp__ ()
OO000000O0)00D00 (three-way comparison) D 00000000000 COO0OO0OODOOOOO
ogooooooooo

s 0000000000D00000 int, long, float OO0 complexO00O0O0O0O0O0O00DO;000
00000000 coerce() OOODOODODOO __coerce_ () ODODOOOOOODOODOODO
ooo27000.
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3410 withOOOOOODODOOOOOO

OoOoOoo25000.00000000000 (contextmanager) 000 withODOOOOOOOOOOOO
gobooooooooooobobobooooboooooobobobobbooooooboboboboboo
ooooooooooooooooooOob0o0O00ooooOoOD000with OO0 wirthD ODOODOOOO
gboboooogoobooboboboboooooobooboboboboooboobooobogoon

gooooooboooboboboooooooooooobobboooooooooooDbobbbbUooooo
gboboooogoobooboboboboooooooboboboboooog

gboboooooboobobuoboboboobouooobodn rypecontextmanager U 0O O0O0OO00OO0NO

object.__enter__ (self)
oo oboobbbbbbbbioDb withOODDODO asO00OD0ODOOOO
goooOoOooopooopoooo

object.__exit__ (self, exc_type, exc_value, traceback)
0000000000000 00000000000o0oO000ooOO00oDooOoo0ooDooOooooDoO
oo obbbobobbobbbobobddddoooooobL bbb bo
None OOOOOOOO

ooobooooobobooooboooooooooobooboooooooooooooboooooboobooooboooo
oooomoooOoOoOoo Tee000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOO
oobooooooocoobocooooa

_exit_ (yUOUDOOOOOOOOOOOOOOOOOOOOOCOOOOO0OOCOOOOOOOO0OO0
ooooooooooon

O0:

PEP 0343 - The “with” statement Python 0 with OO0 O0O00000000O0000OO0OOOO

3411 0000000000 DOODOOOOO

gooboobooboboobooboooobooboobbooboobboboboobbobbooboo
U000 x.__getitem (1) OOD0OOD0OO0OO0OCOCOOOO0OOx[(i10D00DO0ODOODOOOOCOOOO
googo

gcoooooloooooooooooOoOoooooOooooooooooooooDooOOOOoboobooboOoOoOoo0o
cooboooooboboooboooooboboo

>>> class C:

pass
>>> ¢l = C{()
>>> c2 = C{()
>>> ¢cl.__len_ = lambda: 5
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>>> c2.__len__ = lambda: 9
>>> len(cl)

5

>>> len(c2)

9

3412 000000000 OOOOOOOO

ooobooooboobboooboooobooobOoooboboOooooOoobDOoobOOoboOoobOooOoobDbooOoDO
typeDOOODOOOOOOODOOOOCOOOOOOOOOOOOOOOOOOOOOOOOODOODOOOO
(boooooooooooooooo)oooooooooooDooo

>>> class C(object):
pass

>>> ¢ = C()

>>> c.__len__ = lambda: 5

>>> len(c)

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

TypeError: object of type ’C’ has no len()

O00O0000D0000000 __hash._ ()0 _repr ()0O0000peO0OO000O0ODOODOOOO
coooboooobooooooooooOooOooboOooOooOooooOoboOoOobOoO00ooOoboOoobooOoOoOoOooDOonoag
cooboodObOgpeOOOO0ODOOOOOOOOOOOOODOOODOOOODOOOO

>>> 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

000000000000000000000000000000A0 ‘metaclass confusion’ D O000O000O00O
coooooobooooboooobooOoOoOoOoOoCocOoOobOOoOoOoboboOooboOoOoOooOoooao

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

True

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

coooooooboooooboooooooooobOboOoOoOooOoOoooOoboOoOooOoboOoOobooboOooobooOoOoooOooDooa
00000 __getattribute_ () 0000000000000

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

return type.__ _getattribute__ (*args)
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>>> 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_ () O00O000O0O000O0000O0O0O000O0COO0O0O0OCOO0O0O0O0OO
oo{@oooooooooooooooooOooOoOOOObOOoOoOoOOO0bOO0ooooooo oooooooo

00)ooooooooooooooOo0oooooooooooooooogooooooono

34. D0OOOOOO
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41 0000000 (naming and binding)

OO0 (name) 00 00000000O00O0COOO0O00O00O0O0O0O0ODOO (mamebinding) 00000000
ooooooooboooooooooooobo0oooooooooooobo0oobooboooooooooDog
00000000000 00 (binding) D0D0O0OO0O0O00O0OOODODOOO

0000 (block D0OPython DO O ODOODODODOOOOOOOOOOOOOODODDOODODODOO
cooboooobooooooooooOoocOoOoboOoOoOoOooOoOoOoOoObocOoOoObocOoOobOboOoooOooOoOoOooOooOooOoa
ooooogoooooooo@UuoooooooOooooooooooooOoooooooooooogg
oooooooO)0ooooOoooO0o0ooDOoOoO0cO000oooOOoOo(@OOoO0O00OooOoOOo0OO000non ‘e 0
000000000000 0000)00000000000000000 eval() O execOODOOOO
oooooooboooooooooboboOoobn input () DOO0OO0O0OO0OOOOCOODOOOOOOOOO
cooood

O00000000000000 (executionframe)y 00 0000000000000 0O00 (@COOOOOO
oo)oooooooooOooooooooOOOooOoOoOooooooOoObocCoOoOoOoooooooOooOoocoOo0n
ooooooooooooobooooooo

0000 (scopey D0 O0OO0O0O0OO0O0DOOO0ODOOOOOOOOOOOODOOOOOOOOOOOOOO
gobooooooooobobobooooobooogobobobobobooooooboboboboboo
goboobooooooooboboboobooobooooooooboboboooooobDobDOoboboboo
oooobooooboobobooobOooUoobDoobOooDbUobDobODbOOobDOoobOooDbUoboDooDg;
gooooooooboooboooboooboboobobooobooboboob-0b0booobobOoooDo
gobooooooooboooboboboooooobogoobDobDoboboboobooDoLDobDOoDbOoD

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

oooo0o0doo0ooDO0ooooDU0oD0oD0oooO0o0oDOD0o0oDO0do0D0oooDoO0 (@MUuoooog:
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nearest enclosing scope) 0 0 0 0000000 OOO0000000O0DO0DOODODOOOOOOOOOOOOO
OOOCOOOOOOOOOOOOObOOOOOOOg (environment)y 1000000

oooooooOoOOOOOOOOOOODOOOODOOOOODOOOOODOODOOOOD (ocal variable) O
O000000000000000000000000000000B00000 (global variable) 0 O O (O
ooooooooUoooUoooooooO0oo0oooooooUoooUoooooooog)ooood
000000000000 0000000000000000000000000B000000 (free variable)
ooo

0000000000000 0000 NameError OO0 000000000 OO0DOOOOODOOOOOO
0000000000000 UnboundLocalError DOOOOOO0OOOO UnboundLocalError OO
NameError DO O OOOOOO

O0000000000000 (construct) 000000 : 000000 (formal parameter) J 00 import OO
OO000ooo00oo(@oo00oooo0ooo00oDoooooooooooooDoO)y§oooooooog
J0000ododd fordduoodd except00O0DOOOOOO withOODODO asOO0OOO

“from...import 000 import OO0 import 00 0000000000000 O0OOOODOOCOO
goboobodbooobooboooobooboobbooboobboboboobboobboobOoo
gbooooogog

del000DD0O00ODO0OO0O(el 0000000ODODOODODOO (unbind0DOD)0DOO0ODOOODOOO
gobobooooobooobobgooooboboooobobobobooooboboboboobb;obooboo
U SyntaxError o0 oonoogonon

0000 mport 0000000000000 O0DOOO0OO00OOOO@OOOOOODOOOOOODO)OO
oooood

coooooooboobooooobooooobOOoOOobOoOoOoOobOobOObOOOboOoOoOoOOobOoOoOoOoDonOg
cooooooobooooooooooooobobooboobooboooooooooboooooboooobooooooDoog
cooooooooooooocoboooOoooon

Oo0O000ooooooOo0oPython OO0 O0OCOOOO0OODOOOCOOOODODOOOODODOOOODOODOOO
gobooooooooobooobobobooooboooooobobobobboooooDobobOoboboboo
gobooboooobd

global 000 DOO0O0OO00DOOO0OO0DOOOOO0DODOOOO0DOOOOO0DODOOOO0DODOOOOODOOOODODOO
cooooooboooooooooooooobooobooooooooooobooooobooooooooooDooag
0obodbo0oooOon0 _builtin. 0O00O000O00O0O0O0O0COOOCOOOOO0O0O0OOO0OOCO
cooooooobooooobooooooOoooobOboOoboOoboOooooOoboOoOooboOoobooboOooobooOoOooooDooa
gO00O0OCOOO0OC00O0O00O00O0O00O0OooOoUOoOOgggdglebal 0000000000 OooooooQ
cooooooboooobooooOooOooOoooon

gooooboooboobbbboooooooooobobobbbbobooooobobbobbbbboouogog
CO00o0OO0DbOO0000000 __builtins. O000O0O0O0OO0O0OD0O0OO00; __builtins_ O00OO0OO
0000 (@oOO000o00oo0oo0ooO00Doo0D)0D0D0DU00DD000O00DOD0O000 _main__
OO0D0O0O0000DDO0O __builtins_ O00000O00O00DO0_ _builtin._ OO (@O:°00)00
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000000000000 _builtins_ 0O_ _builtin_ 000000000CO0O0O0O0OO0O0O00OO
__builtins_ 0OO00O00O0O0OO0O0OCOO0OCOOOOOOOOOOOOOOCOOOOOOOCOOOO

CPython implementation detail: 0 000 _ _builtins__ 0000000000 0O0O0OOOOOCOOOO
0000000000000 0O00000OD0O0ObO0O00O00b00O0OO00O0O00O0b00O000_ _builtin
(‘000000 DO00O00D0 import DO0DOO0DOODOOOOODOOOODOODOOO

000000000000 0D00D00o0oo0oD mport 00000000 ODOO0ODOOOOOOOO
00000000 (mainmodule) D00 __main__ 0000000

global OO0O0O0O0O0O0O0O0OOO0ODOCOODOOOOOOCOOOOOOOOOCOOOOOOOO global
gboooooobobobobobooooooobobobo

coooooooboooooooooooooboooobooooooboooDbooooDooooooooooDoog
coooboooobooooboooooobooobooooooooobooooo0oooOoooooooonod
cooooooboocooboono

411 00000000000

O0O000000O000000D (nestedscope) 0000000 PythonOOOOODOOOOOODOOOOO
ooooogd

gobgooboobobooboobooobooboobbooboobbobobooboobboobon
gobooboobobuoobboooboobooon

0000000000 import 0 — import +— 0000000000 O0OODOOOOOODOODODOO
gbobooooooobobobOoboboouooooobogD syntaxError 0o goono

execUOUOOOOOOOOOOODOOOOOOOOOOOOOOOOOODOODODOOOOOODOOOOO
execUOOOODOOOOOOOOOODODODOOOODOODOOOOD SyntaxError 0000000 (DOOO
O0OO0000O exec 0obj00000000O000O00O0O exec obj in nsOO0OOOOOOCOCOCOOOCOCODO)

eval () Oexecfile() OO0 input () DOO0O0O0O execOOOODODODOOOOOOoOoooooon
ddd0d0o0oooooooooboboboobooOoooooO000o000d0oooooooooooooobDooon
J0000o0o0o0o0o0ooooooDoboObObOoObOoObObOO00000000000000o0ooDooDoDoODbDooOoOn
oo !

execODOOOO eval() OO0 execfile() OOOO0OO0OO0OO0ODOOOO0O0OOOOO0OOO0OODOOOOO
cooooooobooooooooOoooOoooboboOoOoooOoOoOoOoOoOoOoOoOboOoOobooOoOoOoOooOoOoOooDn

“ 0000000000000 00000000000000000000000000000000000000000000
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42 00O

0000000000000000000000000000000000000000000000000
0000000000000000000000000000 (uise) 0000;0000000000000
0000000000000000000000000000000000000000000000000
0 00 (handle) 0000000000

Python 00O O0O0O0OO0O0O0OOOOO0OO0(MOOODODOODO0OO)000000O0O00OOODOOODOPython
00000000 raise0000000DDO0OOOQOODOOODOODOOOOOOOODODO (exception
handler) DO try .. except 0O 00O000D0DO0DOO0Otry OO finallyOOOODODOOOOOO
000 (cleanupcode) OO0 00000000 O0ODOOOODOOOODOOO0ODOOOODOOODOOODODOO
doddoooooooooooooo

Python 00000000 “00000000C (termination)”’ 000000000 O0:00000000000
bobooboooboooboooooodoOooooOoOoooOoOoooOo0oOooOoooo0oooooooogonog
(boboooooooooooooooooooooooooo)ooooOoO00O0O00O00ObObOOOboobobbO
oooooooobooooooooo

cooooooobooboooobooooooOoooOoboOoboOooOoOoobooOoOoOoOobOOoO0obObOboOoobooOoOoOooOooDooa
0000000000000 DD0O0O systenExit0O0O0O0O0O0O0O0O0OOO (backtrace) DO OODOODO

OO00OO00bO000O0000b000DbOO000000n exceptOOOOOOoooooooOoOonoOOoOOO
oooboooooooooooooooooooOoooooooobobooooo0ooobooboooooooooDog
coooooooboobooobooOoooooobooooOoOooOoOoooboOooon

000000 (srings) 000 0D0O0OO0O0O0O00O0D0O0OOOOO0OO0O0O0DO0 exceptO0ODOOOOOO
obooooooooobooobobobobooobooboobooboobobobobobooooooobooDbo

O00: J0000O0OO0000000Python APIOO0OOOOOO0O0O0OOOOOODOOOOODOODOO
Python 0000000000 OCOO0O0DOOCOOODOOODOOOOOOCOCOOOOOCOOOOOOOOOO
oooooooooooooooooooobo0oooooooobooooo0oobooboooooooooDoOg
coooocooboooooo

tryOO00OD000 oyl OO raise0DO0000 raseJ000O000O0OO0OO0O0
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0 (expression)

O0000OPythonOOODOODODO0DDOOODOOOOODOOOODODO

OO0D0O0OD0O0O0O0:00000000000D00 BNF (extended BNF)OOOOOOOODOOODOOODOOO
goo0o0oooooooooobOobOobooooooo @Woboooooo)yooooooo

name = othername

00000000000 000000000 (semantics) 000000000000 name 00000000
OO00000 othername 00 0OO000O00OO0O0COOOO

5.1 0000 (arithmetic conversion)

cobooooboobooomooobooooooooooooooooooooooooooo oooog
(coercionrule) 00 00 0000000CCOO0O0O00O0O0OOOOOOCOOOOOOOOOOODOOOOC
ooooooooooooooon:

0000000 OOOOODOOOODOOOODOOOODOOOn;
J0000O0O00OOOCOODOOOOUODOOOODOOOOOOOOODOOOODOOOODOOOO;,
0000000 O0DOOODOOOOOOOOODOOODOOOOOOOOODDOO;,
0000000 O0DOCOO0OOCOOO0ODOOOOOOOOOOOOODOOOODbOOOO

000000 @O0o0000oooD ‘2 00000)0000000000000000O0O000000O
coooooobooooooooOoobooooboobooooo
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52 000000000 (atom)

OO0 (@O0000:atom00000000000000O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO0O0O0O0O00O0
oooooooooooooooooooooooooooooodo0 dformOOOoO0O0ooooOOOO
cooooooooooooocOoOooocOoOooooooon:

atom = identifier | literal | enclosure

enclosure = parenth form | list_display
| generator_expression | dict_display | set_display
| string_conversion | yield_atom

5.2.1 00O (identifier0 000 OO (name))

O000D0000000000 (identifier) 000 (mame) 000000000000 OO0 (identifier) 0 0
000000 (keyword) DO O00O000O0O0ODOOOODO OOOOODOO (naming and binding) 000000
ooooo

gobgoobooboboobooboooobooboobboobuoobboobbooboobbooboo
gbooboooooooboobob0oboboobobo0od NameError 000000 ooQ

0000000000000 (mangling): 0000000000000 00OO0OO0O0ODOO0OODOOOOO
gobooooogooboboboooogoooboboooooooboboboooobobobo oboboo
OO0 (privatename) 0000000000000 OO0DOOOODOOOOOOOODOCOOODOOOODOOO
gobooooooooobgoboboooooboooooobobobobooooooboboboboboo
cooobooooobooobOoO0oo0obO0ob0oOo0o00o00b0d HamOOODOO __spam U0 _Ham__ spam
goobgooboooboboobdooboooobooboobbooboobbobbooboobbooboo
o000 2550000)00000oo0ooooo00o000o0o000oo0oooooooooooog
goboobogbboobooboooboobooboboo

522 0000

PythonOOOOOOO0OO0OOO0ODOOODOOOOOOOOODOOOOO:

literal = stringliteral | integer | longinteger

| floatnumber | imagnumber

0000oo0ooo0oooooo(@oodogoooooood0ooooooO0)D0ooDooooood
ocoooooooooooboooob(@oOo)ooobooooobooboobooDbOobobooDOoboOoo
OO0 0Ooo (literel) DOOO0ODOOOODOOOOO0ODOOOODOOOODOOOODOOOODOOODODOO
goboobodoboboobdoobobooobooboobbooboobbobobooboobboobOoo
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coooooo@oobooooooboooODOODOOOOOOOOOOOOOOOOOOOOOOOO)OOOO
coooooooOooooboooOobooooooOoboOoOooOoOoOobOboOooDboOoOn

5.2.3 00000 (parenthesized form)

coooooobooooobooooOoooooobobocobobooOoon:

parenth_form = “(” [expression_list] ")"”

goboboooboooboboooboooobooobbooobobooob:-0bbooobobooobooobooo
coboobooooooooooo,ooooo0ooobooobobooboooooooooooboooood
ooo

coobooooboooobooooooooobooooooooooooooooooOoobo0oOooonogd
ooooooooo(@ooooooooooooooooooooooooOoooooooooooo0oo
goooooooooooooo)o

gobgooboobbooboobooobooboobobobobooboboobbooboobbooboo
Oo0oo0oooooooooo 0oDo0o0 —0000D00O00 “00000000 (nothing)’ODOO0OOOOO
goooooboobooboooooboobooooboboboboboobooboboobooboboooDoDboo

524 00000

cooboooooboboooboooobooOoOoooOooOoOoOOoOoOoOboOobobOOoOoooboooOog:

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

list_for = “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 | 1list_if

list_if = “if” old_expression [list_iter]

coooooobooooooooooOoooOobOoOoboOooOoOoooOoOoOoOoDOOoOoOoOboOoobooOoOoOooOooDOonoa
0000000000 (istcomprehension) 0000000 O00O0O0O0O0O00O0O0OODOOOOOOOOO
coooooobooooooooOooOoOoOoOobOOoO0OoOOoOoOoOoOCcOOOOcO00ObOboOoOobOOOoOoOoDOoOO
ooboobOoOoooooooobooOobbo0boboobooDboO for0bO0ODOOODOOD forDO 1if
gboobobogbobooboobooboobuoob0oboobobUon forgifdbb0obOobbOoOO
00000000000000000000000000000000000000000000D0O0 !

*l Python23 000000000 for00D0O0O0O0D0OO0OO0O0DOOO0OO0OO0DODO0OODODOODODOOOOOOODOOOOOODO
00000Python3.00 0000000000000 O00O0OOODOODOOO
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525 0000 oooQg
Python 0000000000000 O0O0OY00 (display)’000000CCOCODOOO0O0O0O00O0O000O00O0O
gboboooooooobobo:

e JO0DO0ODDOODODOOD

« 0000 (comprehension) 0000000000000 O0OOOOOCCOCOOOOO0O0O0O0O0O0OOO
ooooo

coooooooocooobooooooog:

comprehension = expression comp_for

comp_for = “for” target_list “in” or_test [comp_iter]
comp_iter = comp_for | comp_if

comp_if = “if” expression_nocond [comp_iter]

O00000000000000 for0000DO0DO0DDOOO forOD if000000ODOOODOOOO
gboo0oooob0obobobo forgif0dbo0oobooboboboooboobobobobobooo
goboobogobbooboobbooboobbooboobobooboboobo

coobooooobooooooooooOooOoOobOOo0oOoOOoOoOoOoObCcOoOobObo0oOobOboOoobooOoOoOoOoDOonoO
o0 “000r”0o0oooooogd

526 0000000

OO0O0O0OOD (generatorexpression) 1 00 0000000000000 O0O0OOOOOOOOO:

generator_expression = “ (" expression comp_for

II) ”

cooooooooooobooooooOooOoOoOOoOoO0OOoOoOoOoOoOoOoOoOOoOoOOOOOoDbOOObObOOnOO
oooooooooooobooboooooono

CO00OO00o0o000oO0bO0o0obO00bOO000O0000b000OD0O next() OOO0OOOCODOOODOOOO
ooooooo@ooooooo0oooooooo)oooooo0ooooooD forgoooooDOOd
gobooooooooobobobooooooooobobobobobboooooDobobOoboboboo
ubooodobodoD forOO0000O00 forbonOOO0OOOO0ODOODODOODOODOOOOODOO:

(xxy for x in range(10) for y in bar(x))

0000000000000 00O00O00O00D0D0o00O0ooUoOO0 000nD (ea)oboooood
ogod

62 0O 50 O (expression)



PythonOOOOUOOOOD,0000 2.7jal

527 00004

gobooboboboobooboobuooboobboobboobooboobbobbooboobOog:

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

"o

dict_comprehension := expression expression comp_for

gobooboobboobooobooboon

ooo0oo0oO00o0o0oOoOoOo/oooooo0O00000000O00OoOOODOOOO0O0000000000
cooboooooboooooooooooooboobooooooobooooboooobooooobooooooDooag
oo0o00000000ooo/Oo000000000000000000O0O0O0O0O0O0O00000000000
cooobooooobooboooboooooooooobooboooon

0000000000000 000000000000D0000 “or 0 “f?000000000000O00OO
200000000000 O0oOOoOOOOOOOCCOOOOO0OO0O0OOOOOODOODOOOCOCOOOOO0O0
ooo

ogooooooooooooooooo o000 ooooooooooooo@oooooooooo
O000O00ooooooOoO0Oog hashable 0000000000 O0)0000000O0ODODOOOOOOO
ocooooooooooooooo;oooooooooooooooOOOooOo@OoooDooOobobobobooooo
goooooooopooopoo)yooooooo

528 0000

goboobodoboboobooobooboobobooboobbuooboobLboob:

“}"

set_display = “{"” (expression_list | comprehension)

gooboobodboboobdoobooobooboobbooboobbob0booboobboobOoo
goboooooooooooboboboooobooooboboboboboooobDoboboboboo
gobgooboooboobooobooboooboboobbobobuoobbooboobboo

oooo0O (yoooooOooooooooobooooooooooooooo

529 00000

0000000000 DODO (reversequite, 1000000 ODO: backwardquote) 00000 O0O0O0OOOO:

string_conversion = wWrr o expression_list W7
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cooboooobooooooooooooobooooooooobooooooooooooooooonod
cooooooboocoobooono

ooooOodoobooodgobNeneOOOOO0OO0OO0OOOO0DOOOOOOOOOOOOOODOOOOOOOO
OooOoOO0OO0OO0O0OO0O0OO0O0O0O0 PythonOOOOOOOOOODO eval()OO0OO0OOO0O0O0O0O0O0O0O0O0O0O
obooooboooooooOooboboOoooooooboooo)g

(oood0obDOooU0O0oOoU00DOOOoU00ODOO0U0UDOOO00O0DOO0ODOOOO0ODOOOO”d (funny) O
O00o000ooboooooooobooboon)

dooddooddooDoddooO @ooddooddooddooooooogoooo)oo ... 00d
0000000000000 000000000000000 eval () OO0O0OODOOODOOODOOOO
0000 (syntaxError 00000 0ODO)O

000000 repr() DOOO0OOOOOOO0O0OOO0OOO0O0COOCODOOOOOOOOOODOOOO
ooooooooo str() DOO0OO0OO0OO0OO0OOOOCOODOOODOCOOODOOOOOOOOOOOOODn

5.2.10 Yield O
yield_atom = “(” yield_expression ”)”
yield_expression = “yield” [expression_list]

00000 25000.yield0000O0O0O0O0O0OO00O00O0OOOO0OO000O0O0ODOOODOOOOOOO
0000 yieldOOOOOOOOOOOOOOOOODOOODOOOODOOOOOOOO

cobooooodobobooooobooooooooooooobOoboobooooooooboOooooOoond
cobooooobOoobOoooOooooOOoOoOOoOobOOoOoOOoOoOOoOobOOobOOoOobOoOoOobooobooOoooag
OO0o00o0oobo0oooOoonD yvieldOOOOOOOODOOOOOODOOOOOODOOOOOODDOO
OO000D000 expression_list 0OO0OO0000OO0O0O0COO0O0OOOO0OCOOOOOOOOOOOOO
oooooooobooboooooooooooobbooooobooooooooobOooooDooboOooDboboOoooDbog
coboooobbooboooobobocOoooooboboOo0obOoooo0oooO0OOob0oO0n yieldOoOOoOoood
coboooobboobooooboboooooobooooboonn yvieldoobOooooooooooooOod
oooood

coooooobooooooooooooooboOoboooOoooooOoooboboOooobooooooooooDooag
oo00O0001000000000000000000000000000000000000D00A0 yield
cooooooooooooooooOoooOobOoOobOOooOoOoooOoboOoOobOOoOobOobOboOoobooOoOoOooOooDooag
oooo

gobgoobooboboobooobooboobbooboboboboobooobon

generator.next ()
gobboobboobboobboobbioon yvielddOObooobooobbOoOoDDODOO
000000 next () OOD0DO0DOO0OOOD0O0OO0ODODOOO yieldDOOO NoneOOQOooOO
oboobobobobobobog yvieldbbobobobooooooooooobooboobobo
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PythonOOOOUOOOOD,0000 2.7jal

0000000 expression_list 000 next () 0000000 0OOOOOOOOOOODODOO
00000d0oboOoboOoOonon StoplIterationdOOOOOO

generator.send (value)
00000000oooooD “00”00000000Doo0 valueOOOOOO yieldOO
dodddddOsend () 00000 O0DO0DOOOOODOOODOODOO0O0O0O0OOOOOOODODOOO
O0000000000 StoplIteration000000O0O0OO00OD0OOCOODOOOOOO send()
J0odb0oboboobobd Noeneoooboboooooboboboobobo b
yieldOOOOOOOOOOOO

generator.throw (type[, value[, traceback] ] )
000000000000 00 type0OOO0OOODDOOO0OOOOOOOOOOODOOOOODDOOO
goboobboboboobboboboobboobbOdn stopIterationUOOO0OOOO0ODOOO
O0o000o0o0o0oo0o0oOo0oO0oO0o0o0oO0oooO0oO0oooO0oO0oDOoUoOOoDOoUDO
oooooooo

generator.close ()
O00000000D0OD0DOD0O GeneratorExit 0O0ODOOODOODOOOOODOODO (@O
O0D0000000000D000000) StopIteration00000 (DODO0OOODODOOODO)
GeneratorkExit 0OO0OODOODOOclese)DODOODOOOOOOOODODODOOOOODOOO
000 RuntimeError J000O0O0OOclose() OO0O0ODOOOODOODOOOODOOOODOO
ooobDoOoooooooooooo

goboobodoobobooboobboobuoobbooboobboboboobboo:

>>> 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 (1)

>>> 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.
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O0:

PEPO0342-0000000000000000O0O0OO0D D0O0DO0DO0O0DO0OO0DO0OO0DOOODOOOOOOOOO
0000000000 APIOO0O00DOOO0DO

5.3 000 (primary)

goboobodobobooboobboobooboobbooboobDboobog:

primary = atom | attributeref | subscription | slicing | call

531 0000

cooboooooboooobooooboooooooooooOon:

attributeref = primary ”.” identifier

cooooooobooooooooooooobooboobooOoooobooooboboooobooooooooooDooag
cooooooboooobooooooooobooooooooooooooo0oooooooo0oooonogd
cobOoOobOoooboOoboocoboboOobOboO0b0O0oO0b00O0n0n AttributeError 00000000000
oooooooobooooooooooboooobboOoooooooobobooooboooooobooooooooDog
coobooooboobooobooooOooOoOoOooOoocOoOobOoOoOoobooa

5.3.2 0000 (subscription)

coooooooooo@ooooobooooooo)oooo@o)boboboooooooooooboOoo
oo0:

subscription = primary “[” expression_list “]”

gooboobooobooboooboobooobuoobboobuoobboooboo

cooooooooooooooooOobocoOoboOoOoOooOoOoOoooOoboOoOoOboOoOobOboOooobooOoOoOoooDooa
gooOoooOoOoOoOoOOOOOOOOOODOOODDODDODODO (valueyOOOOOOO(@OOoOooQ
goooooooooooooooooooooooooooooon)

gooooooooobobo @obO)booooooo (@obD)oobobooooboooDooOooOoboo
oOooo0o0oOo00DOO0D0Dd x[-11O0 xO0O0ODOOOOOOO0OOOO0ODOO)@WOOOUODOOobDDoOOd
o0oo0d0oo0d0oo0o0oo0oDo0oo0ooO0DoOd0oO0oU0ooDoUooDO00ooooooUoDoOO ™
ocooooOo)ooooooooobboooooooo

0000000000 (character) 0000 0000D0OO0O0OOO 10000000000O0ODOOO

66 0O 50 O (expression)
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5.3.3 000000 (slicing)

00000000000 ooooooD(@MOo0o00oooDo0oo0)0ooooooooooooood
gbobooboobgoooobgoboouob del0obobooobOobDOoobOobOobDOobDbOODbOOO
gbooooogooob:

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

upper_bound = expression

stride = expression

ellipsis = oo

cooboboooooocooooooooocOoobO:-0o0o000obOOo0O0O0oOO0O0obOOo0OoOoObcOoobOoOoOn
ooboboooooboooooooboooboooooooboooooboooooobo@WooooboDboooog
O00000000000000 (ellipsis)y 00 00000)0000000000000000O0O0O0O0O0OO
coooooooboooooooooooooobooooobooooooboooooooobooooooooooDooag
coooooobooooooooooooobooooooooooooooooooOoooo0oooonogd
cooooooboooooooooooOoooOoboOooooOoOooooOoooboboOooon

cooooooboooobooooooooobooooboooooooooooooooOoooooOooonod
coooooooboobooooOoobOobOoOoOoOobocOooooOoOobOobOOoOoOOobOOobOOobOboOoboOooOoonoa
O00000;000000000D00D000D00 sys.maxintOOOOOOOODODOOOOOOOO
cobooooooooboooobooboOoooOooOobOOoOoOoOoOoO0o:000 jOo0O000DOC0O0ObObOOOOOODOO
Oooo0ODO0OD0 kKD i1 <= k < jO0O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0000000000
ooooooD:0,;,0000000000000000O0COO0O0O0ODOOOCOOOOOO@ODOOOOO
gooooooooooooooooo)o

cooobooobobooboooooooooOooOooboOo0ooobooOooooOooOoOoOOoOoOoOboOoobooOoOoOoOooDOnoag
coooooooboooooboooooobooboobooOooooOooooboooobooooobooooooooooDooag
cooboooobooooboooooooooobooooooooooooooooooooooboooooonog
cobooboooooboooooobooooodoooooooOos;oo0ooOo0oobOOooboooboboOoboboOoboog
ocoooooooboobooooooooooooboooooooooooobbooooobooooooooDbog
CO00OO000000b00000 EllipsisO000000000DOCOO0O0OOO0ODOOOOOOOOOODOOO
00000 @Eooo0o0 o0o0)0 start,stop 000 step 000000000000 DCOOODOOO
000000 (sride) 00 000000000000O NoneOOOOOOOOODO
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534 0000 (call)

O0O0D0 (cd) DO0OO0OO0O0OOOODOODO (callableobject, 1000 O000)00000000000O00O0
gboboooooboobobobooooooo:

call

primary “(” [argument_list [”,”]

” ) ”

| expression genexpr_for]

argument_list = positional_arguments [”,” keyword_arguments]
[7”,” “x" expression] [”,” keyword_arguments]
[”,” “x*" expression]

| keyword_arguments

[7,” “x" expression]

[7,” “xx" expression]

oo o\

‘ w expreSSiOH [ , * expression] ["1" "

| “xx” expression

positional_arguments = expression (”,” expression)*
keyword_arguments = keyword_item (”,” keyword_item) x
keyword_item RES identifier “=" expression

coooooobooooooooooOoOoOoOobOOoO0OOOoOoOoOoOobOcOoObOO0OO0ObObOOoOobOOOOODOoOO
ooooo

ocooooooooooooOoOooooOoooooO0oooOoboboOoooOoOo@oOooOooOoboOoooooooo
ooooooooboboooooooooooobbooboooooooboooDboooobobooooooooDbog
coboboobooooooboooooooso0ooo0ooooboooboobooobooooboboOoboboOonodg
gooooOH)oooooooooooOoO0ooOoOoOoOOoOOoOO0ODOoO0O0O0O0O (formal parameter) D 000 O
gbooooodbooboboboboo

0000000000000 000000DO0DO0O0000ODODBDO (positional argument) 000000000
coooooooOooOoOOOOOOOOOOOOOOOOOONOOOOOOOOOOOOOOOOOO0O0
ONOOOOOOODODOOOOooooOoOOoooOoOoooOoOoOoOooOoOOooOoOoOoDooOoOoooooOoo
oo (0000000000000 oooooooooooooooooooooooOH)oooog
CO0000O0c0O0O0000000 TypeError00000000O0COOCODOOOOCOOOCOOOOOO
gooOoOoOoO0o0 (B0 NeneJOOOOOODOOOOOOOOOOOO)WDOODOODOODODODDOOO
ocoooooOooooOoooOoOooOoocO0O0OOO0oO0OO0OOO0O0OO0OOO0O0OO0OOOO0OOOOODOO@ObOOOoOOn
cobooboooooboooooooooooos;oooooooooobooooobooooboboobooboOoboodg
coobooooboooooooooooooboooboooooooooooooooOoooo0oOooonogd
ocoooooooo;ooooc0o0ooooo0ooooooO0oO0)boooooooooooOoooOoooOooO0n
O00000o0ob0o00o0Dbo0o0o0n TypeError 0000000 0DOO0ODOOOOODOOODOOOOO
coooooooooobooooOooOoOoOoOobOboOooobooooo

CPython implementation detail: 0 000 0000000000000 O0O0O0OOO0OOOOODOOODOO
coooooooOoooobooOoOoOoboOoo0obooooboUoo00 ‘ob’ooooobobooboboog
gooooooOoOooOoOoOoOoOoDOODOODoOODOOCPYthonODOOCOOOO0O0O0O0O0O0OO0O0O0O0O

68 0O 50 O (expression)
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J00d00d0oooooooboDbDO pyArg_ParseTuple() DOOOOOO

00000bD0o00o0ob0b0obDobo0obOU0obU0ODbUODO ~sidentifierdooboboboooooO
OO0000TypeError000000000;000 xidentifier0000000000O0C0O0O0O0O0OO
ocooooooo(@uooooooooooooooooooooooOO)b0obb0b000n

Ubooobobobobob0ob0o0ob0obbobb0obo0ObO s+xidentifierdd0oonoooogooOonO
O0D000OO0TypeError D0 O0O0ODOO0ODO; 000 «+xidentifierd00000O00OODOOOODOO
gooooooobobO @ooooboooooboooobobOoooooobOOo)yooooooobooboo
ocooooooobooOoOobooooooog(@uOo)yoopbooooooo

000000000 xexpression0 000000000 expression0000O0O0OOOOOOODOOONO
I A ' OO
xNOO yl,..,.yMOOD0O0000 expression0000000M+NOODOOOO x/I,...,xN,yl,....yM
cooooOooooooooboooo

rexpression 00 0O0O0O0OOOO0O0O OO ODO00OO0ODOOOO0O0LObLOOOOODbObOOoOoOoOD b bOoOoo
OOOO0OODODOOO0ODODOO (~+xexpressionO0000O0COCOOCOCOOOOOOOOO))DDODO:

>>> def f(a, b):

print a, b

>>> £(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

goobogo

O0000000 ~expression00000000O00O0O0OOODOODOOOOOOODOODODOOOCOO
coooboooooooooboboooon

O000000 xxexpression00000000OOexpression0000000O00OO00OOOODOOO
0Ob0b0obO0bO0obo0obDOobO0ooUo0ob0bU0bU0bU0bDOobDODOOUObO0ObOU0O0ObOOn expression
OO000O0OO00D0CO0O0O00OO000 TypeError000000O0D0OO

xidentifier 0 xxidentifier J000000000O0O00OO0OO0O0OOO0OOODOODOOOODOOODOO
00000000 (sublist) OO0O0O0OCOOO0OO0O0000O0O0OODODOOCOCOOOO;sublistd0gddnd
goOoOoOoOOoOOOoOOOOODOOODOODOseblist0 0000000000 000000000000
gboboooooobobobobooooooobobobobobooooboon

gbobooooobobdoboboooooboobobobooboboub NnoneoogooooobOoOOO
gobooooooooogobobobobooouooooooboooboboboboboo

gboooooooooooano
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ooooooboood: oooboooooboooboooooooooobooooooooooooooonn
gooooooooo eind)O0O0O;0000000000000 OO000O000000000000
O return 0000000000000 O0O0O0O0OOO (returnvalue) JOO0O0OCOODO

0000000000000 00000: 0000000000000 00;00000000000O0000
built-in-funcs 0000000000

goboobboobod: boobobooboobobooboobbooo

ooooooooooobooob: boooboooboooboobooooboOooboobooobooooOoboOooOOooon
gobbooobooboooobbooooboooboboo:-goobooobbooobbooobobooa

god
goboobboobod: obbo0 _call () DOOO0ODOOODDOODDOOODDOOO;
_call_(yOOOO0OOOOOOOOOOOOOCOOOOOOOOO0OO0

54 00000 (power operator)

goboboooobbooobbooobboooobbooobbooobL,0bbboobbooobbobooo
gboobooooobooboboboooooooobobobon:

”

power = primary ["**" u_expr]

cooboocoobooooooooOooOoOoOobOOoO0OoOOoOoOoOoOoOcOoOoOOoOOObOOOobOOOOoODOoOO
O0o0O0OO0 (00000000000 0000oooooonDn -1x+x20 -100000)0

coboooobObocoO0obOOoobobocOo0obOOooboOo0b0b0OO pow() DODODOOOOOODOOOOOOODOOO
ooooboooooboooooboooooooooobooooooooboobooooon

cooooooooooooooooOooOoOobOOo0oOoOoOoOoOoOoOoOoOoOobOOoOOObOOoOobDOOOobOoOOO
ocooooooooOooooo @oboooo)ooooooooooOoOo;000ooooooOoooooDO
Cobo0booouobOoobobod0oo0oobO0oOobOboOn0o0oOn 10x+x20 1000000000 10xx-210
0.01000000(O0OCO0O00D0OCOCO0000 Python22000000000Python2.1 00000
gooooOooOoOooooooooooooooooooooooooon)

0.000000000DO000 ZerobivisionError OO0 O0OO0OOO0OOO0OOOOOOOOOO
ValueError 0o oo

55 00000000000000 (unary arithmetic and bitwise op-
eration)

coooooobooooboooooooooobooooooooooog:

70 0O 50 O (expression)
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u_expr U= power | “-" u_expr | “+” u_expr | “~" u_expr

goooo -(ooo)oooooo0oOo0oODoOO0OD (GnverydO00O00
o000 +(@UOO)oobbooooooooooo

00000 ~@O0)000000000000000000000 (bitwiseinvert) 0000 xO000000O
Oob00-(x+1) DOO0O0OO0OOOOO0OOCOO0OOOOOOOOOOOOOODOOO0

cooboodoooooobooooboooooboboOo0n TypeErroxrddoooooonod

5.6 00 O0O0OO (binary arithmetic operation)

goboobooobboboboboobooboboobobbooboobobobobbooboobobboboo
OO0OO0O0O0O0OO0oDoOoOoOoO (powen) DOOOOODOOOOOOOOOOOOUOODODOOCODOO (multiplicatie)
0000000 (addiieyOOOODOOOODOO:

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

» (0 0: multiplication) O 00000000000 DO0OOCCOOO0O000O0OODOOOOOO0OO0ODOODOOO
o(@oooooooooo)booopooboobOoooOobDooboOoDobOoboOoDOoboboOoDObooDOobDoOg
gobooboobbooboobooobooboobobobobooboboobbooboobbooboo
gboboooooooboboboboooog

/(@ 0:division)d0 00O //(@00000O: floordivision) 00000000000 O0OO0OODOOOOOOOOO
0000000000000 00000o00o00ooooDoooDo0oDo;,0000oDooooooogd
0000 floor 00000000 DODOODODODODOODODOO ZerobivisionErrorO0OOOOO
oo

$d000:modulo)000CO00O0OOCO0ODOOOOOOUODOOUODOOODOODOOOODOOODDOO
Uboboooboboboi0oobOobO0o0bOD zeroDivisionError DO OOODOOO0O0OOOODOOO
OoOoOoOoOOOOO0O 3.14%0.70 0.3400000 (3.140 4x0.7 + 0.3400000)00000
00000000o0oooooo@ooo0n0)0ooooooO0;, 000000000000 0000DO0Od
0oooO000Ooooooooooo

00O0b0b0bO0ob0obOobUobUobobno:x == (x/y)*y + (xsy) DOO0OOOOOOOOOOO
OO0000O00000D0000 divmod ():divmod(x, y) == (x/y, x%y) O0O000000OO00O00OOO

*2 abs (x%y) < abs(y) 0000000000000 O00O0OO0OO0O0OO0O0O0O0O0N (roundof) 0000 OOO
0000000000000 00000000Python0 0000000 IEEE7S400000000000000000000OO
00000 -1e-100 % lelO0D lel0OO000000000000O0O0000O0O0O -1e-100 + lelO0000000O0O0O0
JO0O00O0O0O0O0O0D0 lelo0O0O0O0O0O0OOOmath.fmod() 0O00O0O0O0O0O0O0OCOCOOOODOOOOOOOOOOO0O0OO
000 -le-l1000000000000000000000O0O0OCOCOOOOODOOOOOOOO
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0000000000 0000000D000000;x/y 0 floor(x/y) O floor(x/y) - 10000
ODo00D000000D000DOoOoooooooon *

oooo0oo0O0OO0O00OD0000000000 s0000000 (swingOOOODOOODOOOODODODODDODO
ooooooooooooo(@oOoOoOOoobo0o0oooooo0)00oooooo0oocoO0O0ooooon Python
O0000O0o0o0oooO string-formatting 000000000000 0OCOO23000: 00000000
Cob0o0ooobOboobO0O00 divmed() OOOO0OD0OOODOCOOOOOOOODOOOOOOOOOODOOO
00000000 abs() OOODOOOOOOO0OO0OOODOOO+(@O)OOOODOODODOODODOOO
coobooobobooooobooooooOooooboOo0oobooOooooOooOoOoOOoO0OoOboOoobOoO0OoOooOnoag
goOoCOOOOCOOOCOO0OOO0O0O0O0O0O0O0O00O0O0O00000O (concatenate) OO OO

-(00)OooooooOoOooOoOoOoOoOooOoO0ooOoO0o0ooOooooOoOooOoOooOoODOOoODnO

5.7 00 0O0ODO (shifting operation)

gobooboobobooboobbooobooboooo:

shift_expr = a_expr | shift_expr ( “<<” | “>>" ) a_expr
0000000000000 ooooooooooooooooooooooooooooooooooo
000000000000 DO0DO00O00000o0DOO0oDO0oDOooDooOOobOoDbOon

n000000000 pow(2,n) OOOOO0O0O0O0O00O0DO00O000O0 nOO0OO0OO0OO00O0O pow(2,n)
co0ooooobooOooooOooooO0oOooObo0o0obOo0n0n valueError00oooooon

Udb: O0OO000bOb0o0bbU000obO00o0n sys.maxsizeOOOOOOODOOODOOOOODOOO
sys.maxsizeOOOOOOOOOverflowError 0O OOOOOOOO

58 00000000000 (binary bitwise operation)

coooboooobooobooooooOoOoOoOobOboOoOobOOoOoOoooOoOoOooon:

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

«s00000000000O0O0O0O0 ANDOOOOOOOO0OO0O0O0O0O0oo0ooooooOoOoooo0o0oo0o
cooboooooboooobooonoobooboo

= x0 y0OOOOoOOOOOOOO0OO0O00000000 floor(x/y) O (x-x%y)/y0O0O00O0O000O00O0O0O0O0OOOCOO
0000000 Python O divmod (x,y) [0] » v + x $ yO x000000000D00000O000O0OO0ODOO0O0OO0OO
ood
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~000000000000000 XOR(@IOO OR)OOODOOOOODODOOOOOO0OO0O00O0OoDooOO
cooooooboobooobooooobooooobooooo

|000000000000000OR(@ODDOOR)IIODODOOODODOODODOOOODODOODOOOOO
coobooooboooobooooboooooboooon

5.9 00 (comparison)

CO0O0000O0OPythonOOOOOOODOOODOOODODOOODOOODODODOOOOOOOODOODOODODOO
gboboobuobtbooboobuobbdbubbd a < b < cObO0bOOoobobbOO0ObOOobObOOOO
oooooooo coooooon:

comparison n= or_expr ( comp_operator or_expr )=*
Comp Operator L \\<II I \\>” | \\::II I \\>:II | \\<:II | \\<>II I ”':II
| \\isll [Ilnotll] | [Ilnot"] \\inll

obooboboobobdd: TruedUODO FalseODOOOODO

0000odoboooboooobooboOonobOd x <y <=z0H0x <y and y <= zO0OOOOOO
oooboo0oo00o0o0o0ob0o yOOOOoDOODODODOODOODOODOOO(MODODOODOO x < y0O
OO000C zOODOOODOOOODOOO)d

oooooda,b,c,..,y,z0OOO opl,op2,...,opNODOOODODOOODOOOO a opl b op2 ¢ ... ¥
opN z [0 a opl b and b op2 ¢c and ... y opN zUOOOUOOOOOOOOOOOOOOOOO
dd0o0o0o0oo0ooooooooo

a opl b op2z cO0O0O0OO0O0O0O OO cOO0OOOOO0ODOOOOOOODOOOODOOOOOODOOO
0000000000 x <y > z0(OOODODOODOOOOOOOO)OOODODODOoOoooOoOooOoOo

<>[0 !=000000000DbO0o;cCob0d0obo0ooUooUdo0 '=sO0oU0bOgoO;o0o0 '=00go
gobobooobbOd <>gbbuobobboglb <>0obboobboobbobbooobbo O
ood

obood <> ==>=<=000 !'=s000000000000O000O00000000O0bO0bO0bObOobOon
cobooobooboboooobooOooOOoobOOoO0oO0obOOo0oOoboOoOoOoOoOoOoOobOOoOoOoboOobooobooOoOoooag
oobooobooooooob oo obboobooooooboooooooooobooooboooooooboooog
cobboobOoobOoobOOooo0oOoOoOobooOobDon0 _emp_ 0O0OO0O00 _gt__0O00O0OO0O0OOCO
cobooobooooooooooboooboooooooooobooboboo oobooboOoo bbooboboooobog
oooood

(0000000000000 000000000000000 in000 not in0000000000
0D00000000000000000000000000000000000000000000000
0oo)

cooobooobobooobooooOooOooOoOoOboOoOobooOoon:

5.9. 00O (comparison) 73



Python OO UOOOOO0O,0000 2.7jal

e J000O0O0O0OO0OOOODOOOODOOOOO0

- 000000000000 DOUDUDOUODOD@MUDODO ord() DOO)OUODODODO
(lexicographically) 00 OO0 O0OO0O0OOUnicode 000 § 0000000000 O0ODOOOOOODOOO
oooog

e J0000O0DODODOOOODOODODODODOLODOODOODODODODODODOOODOOOOD
gobgooboobbooboobboobooboobboobooboboobooboboooboo
gobodoboboboboobbooobobooboo

0000000000000000000000000000000000000000000000
00000 emp([1,2,x], [1,2,y]) 0 cmp(x,y) 00000000000000000000
00000000000000000000000000000 (0000 [1,2] < [1,2,3]00
000)d

- J00(@O)0ODOCOOOOCkey,value)DOOOOO0O0O0OOOOOOOO0OO0OOOOOOOOOOO

000 00000000000000000000000000D000000000D0D000000
#0

e JboobbooboobbobobooboobboobooboobboobboobboobOoo
obobooooooboooboboboboooboooobooboboboboboobooboobOoDbo
goboobooobobooboooo

000 in000 not in0000000000000D000O00O0(MUOD00O00OOmembership) 0000
U0 x in sO0x0O00O00O00O0O0 sO0OOO0ODOOOOO0ODOOOODODODOOOODOOOODOOO
00 x not in sO x in sO00 (negation) 000 0000000000000 00O0O0O00O0OOOO
cobooobooooooooooooooo;oooooboooboooobooobooobooobobooboboOooobog
cobbodoboboooooboooboobooobooobooboooOoobOoooOo0ooo0ooooooOoood
cobooobooboooooobooobooooOoooooOobOoOoOoOoOoOoOoOoOOobOooOoOobooOobooobooOoooag
goooooooo@ooDpoO)ooooooOooooooooooooog

oboboobooobobd x in yO x == y[i]0000000ODOOOO:i0O00D0O0ODODODOOOOO
gobooboobogooog

Unicode DOOOOOOOOOOOOODOOXx in yOxOyOOOOOOOOOOOOOOOOOOOOO
gbooboboobooboboobob y.find(x) '= -1000x000yOODOOOODODOO
OOobOO0o000O00obDboO0oO0O0d uwab’ in ’abe’ O TrueOOOOOOO0OO0OO0OOCOCOOOOODOCOO
gbobobobobobobobobobobobobgno "™ in "abe"O TrueOOOOOOOOO
OO000OO0O0OO023000:0000x0001000000000000000000. __contains__ ()

“ 000000000000 00000000000000000000000000000000000000000000
00 u"\u00C7" O u"\u0043\u0327"0000000000000000O0O0ODOO (LATIN CAPITAL LETTER C WITH
CEDILLA) 00000000000 000000000000000000000D0000 unicodedata.normalize() O
goooooooooooo

* 0000000000000000000000000000000000000000

0 Python 00D 0000000000 DOO0DOODO (key,value) 00 000000000000 O00O0O0O0O0OOO0DOOOOOOO
OooooO0o0oo0oooboOo0oO0OO0OO0O0OO0O0O0O0O0O0O0OO0OO0OO0DOO0OOO0O00O0D PythonOODOODOOOO
goooooooooooooooooOooOOOOOOO0COO (yOoOoOooooooOoOOOOOOOOOOOOOOOoOoOoooo
gooooooooooooo
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oooooooboooooooooo0odnD x in ydOOOOOO y.__contains_ (x) OOOOO
cooooooboocoobooono

__contains__ () OJO000OD0OO0ODOO __iter  ()0OOO0OO0OOOO0OO0ODODOOODODOOOx in y O
x == z0OOOOOOOOO zOyOOOOOOOOODOOOOOOOweOOOOOODOOOODOOOOO
ooooo0ooD inDO0O0D0O0OO00DOOO0OO0DbOOOO0

goboboobbooobbooobboobbooobib__getitem. () DOO0O0O0O0OO0ODODOOOO
00000000 x in yvO x == y[1]000000000DO0ODOOOOO j0000DOO0OOOOO
00O00O0b0ob0ob0obOob0obOobi00000000 IndexError 0000oooooooooOonO
00@UoDo000oo0ooooooDoO00nD in0D000D0O0O0000O0O0O0ooOooO)d

000 not in0O inO0000O00O0O0O00OO0DOCOODOOOODOO

000 is0O00 is not 0000000000000 D00000D000D00000000: x is yOO x
0yO0OOODODODOODOODODOOOOO0OO0O0O0O0O00O000D00000000 x is not yO isO00000D0
oooooooooog

5.10 OO0 OO (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

co0oboooooooOoOoooboOooU0oO0bOOoO00obOOo0o0O0ODbOOo00000D: Falsed NoneOOOOO
O00000oooooooooo000ooo(@uoooooooooooOOsetdfrozenset000) 00
(falseyOOO0OO0O0OQOOO0OODODOOOOOOD (true)0000000OCO0O0OO@UODODOOOOODODOO
OoOoOoOoOoDoOoO0ODO0OD _nonzero__ () ODOOOOODOODO)

000 notO0O00O0OO000O0O0O0O0O0C 100000OO0OO0OCOOOOCOOOOOO

Ux and yOUOOO xODODOOO;xO00OO0O0OxDOOO0oOOO;000b0bboobob yboooobOo
obooboooooog

Ux or yOOOOxOOOOOO;xO0O0O0OxOO0OOOODOO;0000000000y00000000
coooooooo

(and0 not OOOCOOO0 o0 100000000COOO0OO0O0OOOOCOOOODOOCOOOOOODOOOC
cooOoobOoooOoonO sboobooo sboooooocoooobooooobooboooobooooa
O0s or "foor JOOO0OODOOOODDOOODOOOODDOUOODOOOnetOOODOOODODOOO

“ 000000000000 0000000000000000000000000000000000000000000000
000000 isOoo0oOoOo0O0o0oo0o0o0oooooooooooooooooooooOoOOobObOOOOOObOObOO0O0O0O0o0o
oooooooooo
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cooobooobooboobodobooooobooooobooooboooooooboooboOobOoOnd not
"foo! OO 7OOOO 0OOOOO)

5.11 0000 (Conditional Expressions)

o000oo25000.

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

expression = conditional_expression | lambda_form

o000 (@oOooOor”0oodO0or0oo0o0nD)y00ooOODOod PythonOOOOOO

x if C else yOOOODOOOOO CxOO0OO0OOO0)OODOOO;COweddDxODOOO
goboobo;,gogboobbodgyboobboooboon

00000000 0oo0O00Oo PEP3SOOOOOOOOOO

5.12 0O 0O (lambda)

lambda_form = “lambda” [parameter_list]: expression

old_lambda_form := “lambda” [parameter_list]: old_expression

OO0000 (lambda form, 0 OO0 (lambdaexpression)) 0000000000000 OOOOOOOOO
UoboobbooboooboobbOd; 0 lambda arguments: expressionUO0O0OOOO0O
0000000000 DO0bO0bO000oO0oDOooooDOoobOoDboo

def name (arguments) :

return expression

goboobooboboobooboga

cooobooooooOooboobOo boobb oboboooboOoobOobOobOOobDOOObOObObOODbDObOODO
(statement) 000 0O0O0O0OOOOOOOOCCOOCOOOOO

513 00000

expression_list = expression (

o
4

expression )x [”,"]

coobooooobooooooooooooobOoOobobooOooooOooOoOoDOOoOoOobOboOooobooOoOoOooOooDoonoa
ooooooooooooooooooOoobboOoooDoooo

76 0O 50 O (expression)
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00000000 (@O 000 (singleton)) 0000000000000 00000OO0O00OOOOOOOO
oooooooooooooooooooooooooooOooooo(@ooooooooooooooo
goooooo: (oooooo)

514 0000

Python 0000000000 OODOOOCOODOOOOCOODOOOOODOOOODOOOOOOODOOO
goboobboobobuoobooboboobooobboo

gobooboobbooboobooobooboobbooboobbg:

exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expr4)

{exprl: expr2, expr3: expr4}

exprl + expr2 * (expr3 - exprd)
exprl (expr2, expr3, *exprd4, =x*exprb)

expr3, exprd4d = exprl, expr2

5.15 00O

O0000OPython 0000000 O0D0OOOD 00000 (NO0OOO0OODO0)00000000 (OO
00000)0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
000000000 (@00000000000000000000000000000000000 —0O
O (comparison) 00 00000000000000000O000O000O000O0O00O0O0O0O0O0O000OO
0oo0oo)o
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ooo o
oooo
lambda
. oooo
if—else
or ooooo OR
Oooodd AND
and
O00ogg NOT
not x

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

goboobobooobooooooooooooooon
oooon

ooooo OR

Oo0O000 XOR

OO00oOo0 AND

<<, >> googd

+, — ooooood

x, /, /% oooooooog

+x, =X, ~X gooOooOoooooooo NoT

goo 8

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

coobooooboooboooo

X (arguments...),x.attribute
(expressions...), [expressions...], gdodoodooooooooooooooon
{key:datum. ..}, ‘expressions...® Oooooooooa

¥ 0000000000000000000000000000000000

78
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060

000 (simple statement)

gooboobodoboboobdoobooobooboobbooboobbobbooboobbooboo
obobooooobooboboboboooooooo:

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 00O (expression statement)

0000 (@UODOO00DO0oU0DOO0O0)UDOOoUODOoUOOO0OOOOOODOO@OO)oOoOOO (procedure:
O00000oooooooooOd;PythonO0 000000000 NoneOOOOO)OoOooooooQd
goboooooooooboooboboboooboooooobooboboboooooobooboboboboo

ood:

79
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expression_stmt = expression_list

O000o00oO@ooooooooooo)yoooooood

OO00OO000O0000 NoneOOOOOOOOOOOODOD repr() DOOOOOOOOOOOOODOCOO
Oo000ooooooooopoog (prne0 OOO0)O WoneOOOOOOOODOOOODOOODOOOO
ogooooooooooooooooooooon)

6.2 0 00O (assighment statement)

0000000000 (@)0D000o00o0o0do0o0oo0o0ooo0oooooooDoooooood

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

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

slicing

(0DoOO00o0ooO0oOo0oooOooDoO oono (primary) 000OOOO0OOCO0O0O)

ooooooooo@ooooooooooooooooooooooboOoooooooooooobo0o
Ooo0ooooooO0)oo0o0oooooo0oooo00oooDoO0O000n (targey JOOOOOOO

cooooooboocooboogo

gooooooo (@oOo)oooooooooooooooooooooooooooDoooooOoODO (0O
ooooooooooooooo)ooooOoOoboooOoOooooooDooOoOobooOoOoooooooOooOoboobooOo0o
cooboooooboooooooooobooooboooooOooooooooboboooobooooooooooDooag
ooooooooOooooooooooOoooOo0oOooOoOoOooOoOoOobOoOoOooboOo0ooobOooDbOoOD (o

gooooooooooooon).

cooooooooooooooooooooooooooooooooobooooooooo

e Jbogobbooboobbooboobboo:-booboobbooboobbooboobob

J00000OO0O0OOOOOCOOODOODOODOOCOOOOODODOOOCOOODO:-0O0000DO
oooboooooboobooooboooooooooobobooooobooooooooobooOooooboOooboOooOooo
cooboooooboooboooooooOoooOoboOoOoboOoooooa

gooboobodooboboobooboooobooboobobooboobboobboobboobo

80
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- 000000000 @O)OOO:

-dgbooopbooboobidd global UbOODLDOODOO:0D0DDOODOODLO
goobobobobooooooobgon

-ggoooob:obbooboobboobuoobbooboobbooboobo

O000000000O0OO0O0OoOoOoO (ebind 000000000000 0OO0OO0OO0OOOOOOO
0000000000000 00000000 (referencecount) 00000000000 OO0OO
0000 (deallocate) DO D OO OOODO (destructor) 0 (0O DOO)ODODOOOOO

e J0booobbooobbooobboobbooobLbOo:oobbooobboobbboo
gbobooooooogooboobobobooobooboooobobobobobobooobobOoDbOo
goboobbooboobboobooboboo

e J0000ODODOODOOODL:ODO0ODOO0ODODODOODODODLDODODOOOOUODOOODODOO
gobobooobbooobbooo,gbbooobbTIypeError 00000 bOOO0nDOOn
goboboooooboboboooooboboooooboboooboobobobooobOob;0oobo
0000000000 (OO0 AttributeError 000000000 O0O0O0O0)0000000 O
g:0oobboobooboobboobbobooboobbobboob00bObUo0OD awxd
ocooooooooo(@CooooboooodbooogDOo)ooooboooOooDoDOooooooo
goobbooooboooobbb e.xgbbbboobbbbooobbbbooobboo o
gbobooooboobobobobobUo e.xooboboboboboboooo:-oboboDbo
gobooboboobooboboooboobobooboobboobooboooboobo:

class Cls:
x = 3 # class variable
inst = Cls ()

inst.x = inst.x + 1 # writes inst.x as 4 leaving Cls.x as 3

Ub0b00 property () UOOOODOOOOOOOOOOOOOOODOODODOOOOOOODOO
gbobooooooogo

- J0000D00O000DCOO:0000D0O00O0DO000ODOOUDODODDODO0ODODOOOOD (@
oooooo)oboooboooooooo@ooooo)oooooooboooooooooDooboOooo
goboobbooboobbooboon

ocoooooooo(@oooooOo)boooOooOooOO0OoOoobOOooODOOOboOOOObOO0On
obooooooobooboboobooooooooooooobooooobooboobooooboooboon
obooooooooooooobobdobooooooboooooooooooooooboooan
oooooobooooboooooobooobOOoOobobOoOobobOOobooooOobOoOoobObOOooboOooon
IndexError 0000000 (DOOO0OOOOOO0OOOOOOODOOOOOODOOOOOOODOO
coooooo)o

0000 @ooU0o0)0oDo0ooo0oDo0o0DoDO00DO0oDoU0oDO0DODo0oooDoooooDon
ooooooOoocOopboOooOooOoOoOobooOoOoOobDoOooOobDOoOobOOoDbDOoOOo/™bDOoboboOoDOoo
o0o000oo0oo0DO0oU0ooU0DO00ooDU0oDOOd0oOoO0ooU0ooOoOooOooD/o0o0OoDOoOooooon

6.2. 000 (assignment statement) 81
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goooooooOoOo@oOOO0O000O000O000O0)00000/000000O0O0OOODODOO
ooo

- J000000000000:000000000000000000000O0O0O0OO0OO0O0O0 (O
oooooo)oboooooooooooooOoOoOooooooOoOoocoOoOoOoooooooOooooOo
oooooooooooboooooooooooooDooooooooooboOooooboOooDboOoOooo
cobooOo;obocoboooOo0oooOoooOobocOobboOobOOooOOoOobobocOoboooboboooboOoooboon
ooooooooboooobooooooooooooooooobooooooboooooboOooDboboooo
coobooooooooboooooooooOoocOoOooOooO0oobooOoobooOoOoOoOooOoboOoOoboOoOooo
oooooooobooooboooooooooooboooooooooooooooooboOooboOoOoonoo
oooooooboooobooooooooooooooooooooooooooooooobooooon
coooooooocoooo

CPython implementation detail: 00 0 0000000000000 000000O0O0O0OO0O0OOOOOOO
cooboooobooooooooooOoOoooboOoobooOoOobooOoOooooboboOoOoobooOoo

OO0:0000000OO00DbOO00DOO00Oo0bObO0bOOoOobOOoOoOoOoOD@Obo0n0 a, b =b, abOOOO
0000000000 00)000DOD0O ‘OO (safey 00O O0DO0OO0OOOCODODOOODOOOODDOO OO
goobooboooobooboooboobooboboobbobbog [0, 2]00bbOODbbDOOD:

6.2.1 00000 (augmented assignment statement)

cooobooobooooboooooooooooooooooooogn:

augmented_assignment_stmt = augtarget augop (expression_list | yield_expression,
augtarget = identifier | attributeref | subscription | slicing
augop e Ny I w___m | W= | \\/=" I \\//=II | we | Wox="

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

000000000000 (@ooo000bo00oo0oooooooo0onD)yooooooooooood
gobooooooooooobobobooooboooooobobobobboooooDobobOoboboboo
gobgooboobboob

x += 100000000000 x =x + 10000000000DO0OOO0O0O0ODOOOOOODOOD
ooooooobooooooooobo xbooooooooobboooooooooobboooobooooog
000000 (inplace) 0000000000000 00000D00O0O000O00O0O0O0O0OOODOOO0OOO
coooooooboooooooooobOoOoooOoboOoobooOoooooOooonn

cooboodoobooooboooooooOoOobOoOooooooooOoocOoOooOoO0OooOoboOoobOoOo0oOooonoag
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cobooboooboooboooboobodoooooooooooobooooooo booobooooo d
coobooooooooooocoOoobooooon

goboobgooooboobgoo booboooobooboboooobob obobobboobobooo
ooo

6.3 assert [J

assert 10 0000000000000 0O0O0O0OO (debugging assertion) 000000000 COOCOCOODO:

assert_stmt = “assert” expression

[”,"” expression]
0000 assert expressionU

if _ _debug__:

if not expression: raise AssertionError

UO0D0O0O0D0000D assert expressionl, expression2 U

if _ _debug__:

if not expressionl: raise AssertionError (expression2)

oooood

boboooodlb __debug__ U AssertionError 0000000000 OO0O0O0O0O0O0DOOOOO
cobooooooobobodoooooboobooboOn __debug.__ 00000000 TrueOQOOOO
ogoooooooooooboOoOoOoOoOoOoOoOoOoOO0OO0n -o0b ralseOOOOOOOODOOODOODOOO
gbobooooobobobobobessertJ000000DO0ODOODOOOOODOODOODOODODODOOO
coooooooboooboooooooooObocOoO0OO;00ob0oO0O0O0oDObOoO0O0ObObOOoOoboboOoOooon

__debug__0Ooooooobbooobobbbooobboooobobboobbboobbboobo
ood

6.4 pass [J

pass_stmt = “pass”
pass 00000 (null operation) 00 —pass 000000000 DO0O0OO0OO0O passO0O0000:

def f(arg): pass # a function that does nothing (yet)

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

cooboooobooooooooooOooOoOobooOoOooOooOoOoOooOboO0oOoObo0oboboOoobooOoOoOoOooDOonoa
ooo
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6.5 del [

del_stmt = “del” target_list

000000000 (deletion) 0 00000000O0O0O0CCOOO0O0O0O0O0O0OOOOOOCOOOOOO
ooobooooboboooboooooooooobooooooooDo

gobgooboobobooboobbooboobbooboobbooboobbooboo

cooobooooboooooooOoooOooOooboOooOooOoOoooOoboOoOoOboO0ooboboOooobooOoOoOoooDOonoag
bobobodboboboboboobobit glebael O0OOOOOOOOOODODOOOOOODOOOO
00 (unbound) 0000000 NameError JO00O00O000OOO

goooooobobobbboboooooooooooboboobbboooooooooobbbbbboboooooo
go

cobooooboooobooooooobooboooOooboOobooobooooboboobbooooboooobo;oboobog
ocooooooooooooooOoooooooOoOoboOoOoO0OoOooOo(@obooooooooooobobooboooo
gooooooooooooo)o

6.6 print [

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

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

print 0000000000 OOCOCOOOODOOOOOODODOODOOOO0OO0OO0ODOOOO0OOOODOO
ocooooooooooooooOoooooooOoOooOoOoOoOoooo(@obooooooooooOooboboboOoOoo
oo)ooooooooooOoOooooooOoOoooOoOoooooooOobooOoOoOoooooooOooOobobooOn
ooooooopoooooooooooooooooooooo)oooooooogoooooooo™
ocoo@ooooooooooooooooo r rooooooooooob0 @ooooooboooooo
ooOoOoOoOoC0 print000D0DODODOODOODOOOO@ODODOOOOOOO0O0O0O0O0O0OO0O0O0O0OOO
ogooooooooooooobooooon)

gogd: ggbooobboooooooobobobbboooobbbbboboooooobLDbbbbooooa
goboooooooooboboboooooboooooobobobobobooooboobDobOoboboo
gobogobooobooboo

print 0000000O0O0O0COO0O00O0O0ODOOOC "\n' OOO0COOOOOOOODOOCOCOOOO
print 0O0OO0DOOO0ODOOOO

OO00o0obOOooO0000OD000 sysO0O stdout 00000000 O0O0OCOOO0OODOOOOOOODOOOO
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oooooooooooooooooofoboobddd write() OOOOOODOOOORuUNntimeError
cooooooooao.

print 00000CCO0O0O0OO0D0ODOO0OO0OO0O00O000O0000000000ODOOOOCODOOD?’00 print
OO0 (printchevron)” 000000 OODOOOOCODO >>000000000O00DO0ODODO0ODO “0O0OO
OO0 (file-llike)’D00DOO0OO0ODOODOOODOOODOODODDODO write() OO0O0O0OO0OO0OO0OOOOOOOOOOO
coooooobooooooooooOooOoOobOOoO0OoOOoOoOoOoOoOoOoOobOOoOOObOOoOobOOOOoODOoOO
gboooooobobobooobobuobobobobodNonel0000O0O sys.stdoutogogo
cooooooood

6.7 return [J

return_stmt = “return” [expression_list]

return0 00000000 O0O0ODOO0OOOOO0OOO0OOOOODODOODLDOOODOObLDbOODODDbDOOn
gobgooboobbooboobbooboobboobodb Noned DO OOOOODODO
return0 00000000 (O0ODO None)OOOODOOODOOOODOOOOOOOODODOOOD

return 00000 finallyOOOOOO tryODOOOO0ODODOO0ODOOODODODOODODOOODDOOO
U finallyOOOOOOooQOO

Ubo0b0b0000b0bO return0000 expression list JO0O000O0OOOOO0O0OOOO
00o0b0oo00ob0o0b0o0ob0bOgnl recuornd000000D0OO0DOOQO StopIterationOO
goboobbooboo

6.8 yield O

yield_stmt = yield_expression

yieldOOOOOOOOOOO (generator function) 1 0000000000 OCOO0O00O00OODOODOOO
gobooobooobbooobboob vielddObgoboboobooobboobbooboboo
oboooooooo

000000000 0000ooooO00ooooooOooOn (generatoriteraton)D 000 0000OOOOO
(generator) 000 0O0O0O0000D0DOCOOO0O0O0ODOOOOO00O0O0 next() OODODOOOOOOODOOO
coooooooooon

yieldIOOOOOODOOOOOOOOODOOOOUOOOOO (freeze) 00O expression_list OO0
next () 0000000000000 O0O0OOO0“0O0”0000000000000000000A0O (instruction
pointe)1 00000000000 (internal evaluation stack) 0 0 0 0000000000000 OOOOOO
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oobooo0o.:0000000000000b0000bbd next() OOOD0OO0OO0OO0O0O0O00O0O yieldd
coooooooboooooooOooOooOoOooOoboOoOobooOoOoOooOoOoOoooDn

Python 0O OO0 25000 yielddO try.. finallyOODOOODO try0O0OO0O0OO0OO0O0O0O0O0OOO
oooOoOoOoOoOoOoOoOOfinalizedd00OOOCOCOCOCOOOCOCOCOCOOCOOOOOOOOOOOOOOO)O
OO0000000D0o00D0000-00000D0 close() DODOO0DODOOOODOOODODOO finally
cooooooboocooboono

O00: Python22000 generators0000000000000000 yieldOOOOOOOOODO
OoOoOOoOOoOoOO0D00 __future._import DO00OOOCOOCOOODO

from _ future  import generators

Oo0:
PEPO0255- 000000000 PythonOOOOODOOO yieldOOOOOO

PEP0342-00000000000D0O0ODODODO (Coroutine) 00 DO0DODO0ODOOLOOODODODOO
yieldlO try.. finallyOOO4odoOooOooooooooOOoOO0bOO00OO

6.9 raise [J

[II’II [II ”

raise_stmt = “raise” [expression expression expression]]]

0ob0000b0d raised000O0000O0COO0O0O0O0O0COODOOOOOCOOOOOOCOOOOO
CO00OO0O0ooOobO0o00O0b0oOo0O0b0o0nn TypeErrord000dnooooooooOooOoOoOoOOd
OOoOoOoCoC dDLEODODODODDOODOODO exceptionQueueEmpty D0 OO0 O 0OO)O

OO0O00000D0 raise 000000000000 O0O0O0O0OOOOOOOOOOOOO0O NoneOOOO
gooOoOoOoOoOoOoOoOoOoOOOoOOO0OOOOOO0ODO0O0O0O O (ype)DOOO O (value)DOOOOO
oboooooooo

goboobooboboobooboooobooboobbooboobboboboobboobbooboo
obobooooooooobDuoboboboboobooO NoneOobooboboooo

cooboooobooooooooooooobooooooooooooooooooOoooooooonogd
cobooo:0obooooooooboooobooooboOoboooooboOooboooboooboo0oooOoOoooOoOoOooboog
ooboooooooboboooooooobOooooooobooDOo0obO0o0ob0Ob00od;Noned o™
cooooooboooooooOoooOocOoOobOoOoOoOoOoOoOoOoOCcOOObOcO0OobOboOoOoboOoOoOooODOoOoO
ooooooooboobooooooooobooooobooooooooooooobobooon

cOo0o0oobO0o0oO0oobO0OoO0ob NeneOOOOOOODOOOCOOOOODOOOO ODOOOOOOO
ooooDoo0oo(0D0ooDO0o00 DO0o)y ooooooooUooooDbUdoUoooooDoooopooood
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OO00o0oo0o0o0O00o0OOoDbO0oO0bO0obDO0DO0O0bO0O0ObO0OD0OO0OO0ODDO0OD NoneOOODODO
TypeError OOOOOO0OOODOO raiseDO0OD00O0 except DODODOODODOODOOODOOOOODO
00000000000 00oo00oo00oDo00o0oo00ooo00Doo00oDoDoUoDoooooog
000 raised00OO0OODOOCOODO

goboobooobobo b oobooboooboobooboboobo0 o Dobboon

6.10 break [

break_stmt = “break”

break D0O0O0OO0O0O0ODO forddnb whileODOOOOODOODODOOODOOODDOOODOOO
gbobooooobooboboboboooooogon

break D0O0O0ODOOO0OD0ODOOODODOO0OODOOODOOODODDO elsedbboonobOoOO
obooooood

forO00O0ODO break UODOOODOOODOOODODOODOODODOODOODDOODOODO

break O finallyOOOO tryOOOO0OO0OOOO0O0OO0O0O0O0O0OO0O0O0OO0O0O0O0O0O0O0O0O finally
ooooDoogoooDo

6.11 continue [J

continue_stmt = “continue”

continue 00 for OO0 whileODOOOODOODODOOODOOOODODODOODODOOODOOO
UobOb0b0finallyddooopobodb0DbDUOcontinuedooooooooooboobOooboog
oboooooooon

continuel finallyOOODODO tryOODOODOOOO0OO finallyOOOOoOoOodooooooOOO
ooooooooo
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6.12 import [

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

module = (identifier ”.”)x identifier

relative_module := 7. "% module | .7+

name = identifier

import 000 (1) 0000000000000 000 (initialize) 00 ; (import 0000000000 O00)
0000000000 00000000000000000000000000 import 0000 fromO
0000000002000000000000000 (from00000)000000000000000
000000000000C000000000 from00000000)000000C0000C0 ()00
000000O0O0

o000 (()ooooooOoUopDoOOoUooooOooooooOoOPythonOOOODODOOOODOOOODODOOO
O000000o0oo0ooooooooooooooooo0o0o0o0o00O0oO0OgdPython ODOOOO O
gdoooCoOoOoOQO0O0C0O0O0O0000OU000UU0U0UUU0UOUUUOOD0DOODODOOoOoOOoOoOoOoOoOg
doddooooooooooooboboboboboboobobooddddoooooooooooooobooo
OO00O000DCO0ODOO00DOO0ODOOO0OOO0OODOO0On specification for packagesDOO0O0OOO0DO0OO
oo obobobobobobbbbbbobbotbodddououoooo

oooooo(@oooooooooooo “o0o0ooor0oooooooO0o0ooooooooOooooon)
coooboooooboooooooooooooboobooboooooobooobooooboboOooboOoooooDoog
oobodoboodooooooooboobboOonnd sys.modules00000O00O0O0ODOOOOCOO
gooocoOmport00000 (2)0000000O

oooboboooobboooobbooooDbbOobDb sys.meta_path OO0 O0QOQOQOOO
(sys.meta_path 0000 PEP3020000000000000)000 finder OO0O0O0O0ODOOODO
gooobo0ooobooboboooboooboobboobibU find_module() DOODOOODOO
gcooooooOoooOoOooOoOooboOoOoooOoOoo0OoOooUoOoOoUODbOObObOO0OoOoOooUOoDOoO @
0000000000000 00000)000find_module() 0020000000000 __path___
000000000 @ooo0o0oooooooooooo0000UOUUooO)finder 000
Oooooooo@oooon)loaderd NoneOOOODOO

sys.meta_path 000000000 finder0O module D000 0O0O0O000O0OO0OO0O0OOOOOOOO
000 finder 000000000 O000D00O0O00 metapathfinder 0000000000 PythonOOOO
00000000000000000000000000 100 finder00 sys.path_hooksOOO0OO0O0O

00000 finder 000000000000 02000000000000000 “paths 0000000
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“paths” 00O O0O0O0O0ODOOOOO0O0OOOOOOO0OO)OO00O0O0OOODOOOOOOOODOOOOO
000000000 00000000000_path_ 0O find module() OO0 20000000000
OO0 paths 00O O0OD0O0OODOOO0OODOOOOO0ODODOOOOOODOODOOO sys.pathO paths OO0
cooood

paths 1000000000000 00 pathDOOO finder 000000 sys.path_importer_cache
OO0 pathOODOO finder 0000000000 Cfinder 000000000000 UOOOpathOO0OO
O0D000000D000D00 sys.path_hooks OOOOOODOOO 10000 pathODOODOOO
0000000000 finder 0000 ImportError 00000 0COfinder00000OO0OOOOOO
sys.path_importer_cache 00000000000 pathOOOOOO finder 0000 OO finder OO
O0O0OO0OCQC pathODODOODODDOOODOO None O sys.path_importer_cache 000000000000
OO00D000O000O000O000C00C0DOO0DOO0DO00O00O00O0O00n finderODOO pathO OO
O00000000000000 pathO00O0OO00O0OD0O0O00O0O0O NoneOOD finderO0O0 pathOOOO
oo0ooOoOooboOooboooo

O00 finder 00 0000000000000 O00O0O0O ImportError 00000000000 OCOOO0
0000 finderd loader 100000 load_module () 000000000000 OOOOOOOOOOO
O0D0D00000@O00000D00D000O000On0 PEP3020000000000O)loader000O0
OO0O00OO0oC0cO0O0DO0DOO0C000bO00O00ObO0ODOO0O00ODODO0ODODO0O00OO0 sys.modulesdOO
OCO0@EOoOOo00ODmport 0000000000 OO0OOCODOOOO)DOD0OOOOOODOUODOOOOOOOO
JddddoooooddOdsys.modules 0000000 0O0O0O0OOOOOOOOOOOO0O sys.modules
Ob0O0boOobOd sys.modules 000000000 O0OO0O0OOODODODOOOOOODODODOOOCOO
0000O000o000o0ouobOoDbOon sys.modulesO0000ODOOOODOOOOOOODOODODOODOO
oooood

gooooboboooboobobooboobbooboobboobob oo bOg __name_
OCOoO0oO0oOoooooooboDo “pathw O _ file O0O0O0O0OOODOCOOOOOOOO
(sys.builtin_module_names 00000000 DO)00000000O00CDOOOOOOOODOOOO
O000000O0O0O0O0O000000000000000000000ooooooooooooOOO pathd
Ubdi0 _path_0000000__package__ OUb0do0ooobobooobooboooboboooboooo
oooboooo@oooboooooooooo0oobOo0ooobo0o0)D00DbO00000 __loader_
OO000O0OO00DOOCO00DOOO000OOO0OODoOO loaderbOO00DOOOODOOODODOOO

0000000000000 00000000000000000000000O]loaderJ ImportError
OOOCOOoOOOOOOoOooOOoOooOgleaderOOOOOOOOOOOOOOCOOOODODODOO

oo@moooooooooooooooooo0oo0 @Uuoooooo

import OO0 O0O0OO0OO0OOO0O0DOOODOODOOOOOOODOOODOOOOOOOOOOOODOOODOOO
import 0000000000000 0000000000000000000 asO000000 asO00OO
cooboooobooooooooooooooboooon

fromO000O00D0OOOOOOO0OOOODOOOO: fromOO0D0OO0OOO0ODO () DOOOOOOOOOODOODO
gobgoobooboboobooboobobooboobobobobooboboobbooboobboobon
000000 import OO0OO0OO0O0ODOODOaslocalname” 000000000 ODODOOOOOOOO
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goOOOoOOOOOOOO0OO0ImportError 0000000000000 O00O0O0O0 ("+x")00000000O
OOOCCOOOCOOOCOODOOO (publicname) 000 import 0O0O0O000000000O0O0O0O0O0O0O0O
ooo

O0O0000D0OO00O000D000O (publicnames) 000000000 O00O0D0O0DO0O __all  0OO0OO0OO
OO0oo00o0oDbOobo0oOoD; _all_ DODO0O0OO0ODOOOOD el O0OO0OO0ODODODOODOODOO
O0mport 0000000000000 O0O0O00O000000O0O00O00000000 __all 0000
ooooooboooobooobooooOoboooo0o0obobo00o0O00_el11._ 0OO00OO0O0o0ooOooDbod
coooooooooooOoOoOOOODOOODOODOOO (¢_)O0O0O0O0O00000000000000
OO0OO0COO0O0D0 _all _ 0OO0OO0OO0OO0OO0OO0O000APIDOO0OO0OO0OO0O0O0O0O00O0000 __al1_ 000
(OOoD00000mport 0000000000000 O0D0DO0O0O0O0O0OOO0)APIDOOOOOODOOOO
coooooooboooooboooooooooobooboooon

+0000 from0000000000000000O000O00C0O0O00O0O0O0O0O0O0O00O000 import O
—import »—00000O0O00O0O0O00O0O0COOOCOOOOOCOODOOOOOOODOOOOOOOO
OO00D0D000D0 syntaxError 0000000

00000000000 DO00O00DO0O0O0DO0ODOO0ODO0OODOOn (absolutename) 00O O0OOODOO
0000000000 00o0oo0DOoo0o0o0o0o0oooDoo0o0o0o0oDooooooooooogd
gcOooO0ooO0oCoO0oCO0OoO0bO0OUOOUbOOoOUOOUOOOoOUOUOUdDUOOfromO0O0OODODODODOD
0000000000000 0o0D0oo0oo0o0oDoo0o0oo0oooDooDooooooooonDd
000000000000 0o000o0oU0DoO00U0DO00000DDOU0000D 100000import OO
O0o0o0ooO0oOO0DOdOO00O0oO0Oo0oU0OoU0OODODOD30000o0oo200000000D0d
000000 pkgOOOOOOOODODOOOO from . dmport modOUOOOOOOpkg.mod OO
000o000b0bDO0o0b00O0pkg.subpkgl OOOO from ..subpkg2 import mod OO ODOOOO
pkg.subpkg2.mod 0000000000000 O00O0OOCO0OODO PEP3280 00000000

00000000 o0oo000oobOO0o0oooO0oo0obOo0o0oobO0oO0ooooobOoOoobooOoOoooOooan
importlib.import_module () OOOOOOOOO;

6.12.1 future O (future statement)

future 0 ODODODOODOCO PythonODOOODOOOOOOOOOOOOOOOOOOODOOODOOODO
0000000000000 O0OO0O0OO0OOoOoOoOoOOoOOn (directive) 00O fuwre DODOOOOOOO
gooooO0ooODOoOOO0O0O0000O0 PythonOOOOOODODOODOOOOOOOOOOOOOOOO future
gobooooooobooobobobooooobooooooobobobobboooooDoboboboboboo
gooo

future_statement = “from” “__ future_ " “import” feature ["as” name]
(",” feature ["as” name]) *
| “from” “_ future_ ” “import” “(” feature [”"as” name]
(","” feature ["as” name])x [”,"] )"
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fuwre 100 0000000000000 000O0OOOOOODO fuweeODODODOODOOOOOOO:
s J0D00OD0ODODODODODODOOO(@MOn)
OO0
00
« 0000 future O
ooo

Python 26 00 0 00O 0O 0O O O unicode_literals, print_function, absolute_import,
division, generators, nested_scopes, with_statement 0O 0O 0O generators,

with_statement, nested_scopes d Python2.6 000000000000 OOODO

fuwre 100 0000000000000 0ODODODOOCOCOO0O0O0:0000000O0O0ODOO (construct) O
goooooobooboobbbobooooooobooboboobbbobooooooooobobobbbbbooooooo
ocooooooooOooo@obooooobooooo)yooooooooOooooooobDoOoooooooooog
gobgoobooboobobooboobbooboobbobobooboobbooboobbooboon
goboobbooobuooboooboobuooobuoobbooonoo

0O0000000O000Oo0d0DOo0d0ooo0ooO00DOo00DoO00DoDOo0O0oOo0dfuwre000onOOd
gbooooooboboboboooooooboobobob

fumre 0000000000000 O00D0CO00mport 00000000000000 __future__ 00O
O00000o0o0o00oooO00n0 __future. O0futwre 0000000 COO0O0O0DOOO import 00O
ood

fuwre 00 0000000000000 000fuwre 0000000000000000000DODO0OO

goog:

import __future__ [as name]

coooboooobooooboooobooooobooooo

000 fuwre 00000000, 0000000 import 0000000000000 DOO0ODOOOODOOO
gooooo

fuure 0000000000 MOODOOOO0O0DO execOOOOOOOO compile() O execfile() O
goOoCoCoO0O0C0O0C0C0O0O00OO000000OU00O00O00 fuwre 000000000000 OOOOOO
0000000000 Python22000000000 compile() ODOO0O0OODOOO0O0O0ODDOODODOOO
bob —0oooooboboboboooooooobobobo

0000000000 000oo0o0ooooUoD fuwe0O000O0ODOOOODODOOODOOOODOOO
000000000000 -i00000000000C0000000OC00000OD0OOOOO00ODn future
goboobooboboobooobooboobbooboobboobooobooboobboon

O0:
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PEP 236 - Back to the __future__ future_ 00000

6.13 global ]

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

global DOODOO0OOOO0DODOOOOODOOOOODDOOOOD global DODOODDOOODODO
gboboboobobooobuoboooboboobobobobg global ObOOobOODOOOODOOO
gobgooboobboobooboobobooboobbobobuooboboobbooboobbooboo
gboooooogoo

global UUDODOOOO0ODOOODLDOOOODLOOODDOOOODLDOO global DOOOOOO
goooooon

global UDOUOOO0OO0OOODOO fordbOdOOO0O0OODODOOOOOD classUDUODUOO0O00O0 import
gboboooooooboboboobooo

CPython implementation detail: 0 00 0 0000000000000 0O00OO0OOOOOOOOOOOO
gobooooooooooobobobooooboooooooobobobobooooobobobOoboboo
gobooboboobobooboooboobbooboobon

000000000000 :global J00OO0DOOOODODODO (directive) DO0DDODODDOODODO global OO
booboobobobobooboobobouobobuobU0bllexecO0O0O0O0O00O0 global OO exec
b oobooobobobiooboobobb0obb0bO0 execOOODOODOODODOOO exec
0000000000 global OOOO0OOO0O0OOOO0ODOOOO0DOOO0DOO eval() O execfile() OO
U0 compile() DODODOOOOODO

6.14 exec [

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

ooooOOPythonOOOOOOOOOOOOOODOOODOODOODDOOODOOOOOOOODOOOOOO
O0o0000ooooooooo0ooooDooooo00oooooooo00gUg Python0OODood
0000@OD0000000000) 000000 *'000000000000000000 EOFOO0OD
gooboobooboboobdoobooooobooboobbooboobboboboobboobbOoobOoo
OO000o0oo00oOoOooO0U0OoDoOoO00OooOoO0oO@uuopDo ooo0ObD ooD)D returnd yield
b0 execOOOOODOODOOOOOOOOOOODOODOODODOODOOOODOODOODOODODOO

coboooobooooboooooOooOoOoooOoOoboOoOoOOoO0O0obOOoOobOOO0bObOOoO0O0DOO0O00 in0Od

1 gopoDD UNxOODDODOODODOO0OO0ODO0000D0000D00000000000000000000DOOWindows
OMacOOOOOOOOOOODOOOOODOOOOOOOOOOOO (universal newlinemode) 00 OO OOOOOO
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coobooooboooooooooooooboooboooooobooooo0oooooooooooonod
Oo0O00o0Oo0OO00000O0000000000000000000000000 lcalsOOOOO0ODOOOO
O00O00oooooooooo0o00ooooooooOoD 24000:000 becalsODODOODOOOOO
CO00OO0000.execOOOOOOOOOOOODOODOOODOOOOOOOOOOOOOODOOOOOO
ooboobobooobooooooboboobooooooDoooDbDoOOoobO0b00O00n0 __puiltin. OO
000000000 _builtins. (HhOOOD0OO0OO0O0OOOO0O0OOOOOO

gobooboobodb:0booboobbboobbobeval () booboobbobbOoOobOoO
globals () 00D locals () UOOODOODOODOODODOOOOODOODODODOOODOODODexecODO
goboobooobon
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ofo

000 (compound statement)

oobobobobO0 @Wobobo)ooooo;0ob0bobo0obOO0ob0obO0ooDooOooOoooboooooooo
goboooooooooboooboboboooboooooobobobobobooooboboboboboo
goboobooood

if0 whileODOOO for0O0O0O00OOOO0OOOO0ODOOODOODOOD tryODOODOOODOO/MDODOO
goboobobooobooboooobooboobobuoobbobboobboooboobboobobooo

O00000000000000 O (clausey OO0OO0O0OD0OO0OO0O0DOOOOOOODO ‘0000 (suitey) 00O
oooooooobooboooooooooooobobo0ooooooooboooboooooooooooooDog
coooooobooooooooooOoOoOoOoOOoO0OoOOoOoOoOoOoOcOoOOOoOO0ObObOOObOOOOoODOOO
coooooooboooooooooooooobobooboobooboooooboooobooooobooooobooooooDoog
coboodooboobobooooooboboobooooooobbo0bobooooOoO,000000 elsebOd
Oif000ooooboocoooocooboocoooooooooon:

if testl: if test2: print x

gooboobodoboboobdoobuoobboooboobboboboobbobbooboobbooboo
000000000 print0000O00OO0OODOODOOOOOOOOODOODO:

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

gobooboooobooboono:
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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 RES stmt_list NEWLINE | compound_stmt
stmt_1list = simple_stmt (”;” simple_stmt)*x [”7;"]

U000 NEWLINEOOOUODO DEDENTUOOODOODODOOOOODOODOOOOODOObOObOOOODbOoO
gooboobooobobooboobobooobooboobbooboobboboboobbobbooboo
O00O0000000oooooooooD (PythonOODO ‘OCO000O0O (dangling) else* 00000000
OO0 if000000D00C0000O00O0oogono)d

coooodoobooboooboooooooOoOooOoocOoOoooOoobooOoobooOoOoOoOooOoOoOoOoObOonon

71 if O

ifgdbooooooboobooooobooonog:

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

if00000000000000000000000000000O00000000000oDoOooon (@:
true00:false 000000000 OO0OOO (boolean operation) 000000000 0), 00000000
0oodo0odoo0o @oo0 ifd0b0db00d00oo0ooDO0oooooO)Y O ooDoooboooooooo
elsef000COOCCOCOODOOODOOODOODOOO

7.2 while [

whileDOOODOODOODOOOODODOODODDOODLOODDOO:

while_stmt = “while” expression ”:” suite

["else” ":" suite]

whileOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO(@MOOOO
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OOOOOOOOOOOO0O0O)D elseoooooooooooooooooooonoOon

Ub00obb00D breakOOOO0ODOOODOO elsebdboboobobOoobobOob0bOOODbOOOOO
UO0continue 00000000 DOODOOOODOODOODOOODOODODOODOOODOODO
oboobooooooonog

7.3 for [

for 00000000 @OUODODOODOOO0OOO0O0)00DO0ODO0O0O000O0O0DOO0O0O0OO0 (iterable object)
cooooooobooooooooooooooog:

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

["else” ":” suite]

cobooooboooboooo;,ocoboooOo0oboooboooboooooooobOoooOoood
expression list 000OO0O000O0OCO0OO0O0OOCOOOOOOO0OOOOOOOOCOOOOCODOO
ooooogooobooooboobooobobooboooobobooooobooooDbDOoDOoboooooooDOg
ocoooooooooooooooooooooooooOoOooooooooOoooboOoOo(@obooobooo
OO0O0O0Q0O0D0)D elsefd0000O0OO0O0O0O0O0O0O0O0OO0O0O0OO0OO0O0O0O0O

O000O0D00O0 break ODOOODOODODO elsebd00d0bOb0DbDOoOoObOODbDOODODbDOODO
U0continue0000O00O0O0DOODOOOODOODOOODOOOODOODODOODOODODOODO
oboooooooooog

gogooboooobobuooobbuooobbooobobooobbsbboobbboobbbooobLbbooo
gbooooooooobooobon

goboobodoboboobooooooboobooobooboobbobobooboobbooboo
OoOO0OO0OO0OO0O0O000:000000 range() 0O0PascalJO0OO0O00 for i := a to b doO00O
goobooboobbooboobboobo;,obbdd range(3) U00O0OO [0, 1, 27000000

0O00: DOoOoOoooOo0OoOooUOoDoO00ooOoO0U0DbDO00(@@UOoDoU0DboOoUDboOoooDood
goooboooo)yooooboouooboobobooboooobooboOoooobooooobooo
goboooooooooboooboboboooooooooboobobobobooooboooDoboboboo
gdood0oo0oU0ooU0oodooUoooOoOoo0OoOo (ooooo0)DoooUooDooo@obooood
ocoobooooOoooOoOoooOoooOoooooooooOoO)yoooooooooOoooOoOooDoOoDoOg
gobgoobooboboobooboobobooboobboobooboboobbooboobbooboo
gooboobodobobooboooboobbooboobbooboobbobbooboobbooboo
gbobooooooobobobobooooooooo

for x in a[:]:

if x < 0: a.remove (x)
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7.4 try [

tryOOOOOODOOODOOOOOOOOOOOOCO/NCOOOOOOOOOOOOOOOOO0O:

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

OO0O0Q0OQ025000: 000000000 PythonOOO try..except..finally0000000000OO
try..except U try..finally00000000000O00000DO. except OOODOOOOODOOO
goooooboooboobdo tryoobooboooboobooooobooboobooboooboo
trygbobobooboobotboobobobobooooobobuobuobuoboboiil except OO
gbooooboboobuobooboboob0obobbOD exceptdbooboboooobgooO
O00O000;00 except 0O0ODOO0OOODOOOODODOODO exceptobonooooonoonoo
000000000 00oo000 “00000 (compatible)’ 000000000000 O0O0OOOOO
gobooooooooobogoobobooooboooooobobobobobooooobooboboboboo
go0ooooooooOo0oooOo0oooUOood0@WooOoUU0oDoUO0)bobgoooogoooooog
ocoboooooooooooooobooOo @EoooooooooooooooooDOooDbDbOOoDboOoDbDoO
0o0oOo00ooOOoO00bOOo000oOoOoU0OoDOoU00DOoOO00ODOO00DDOO00bOOOoOOoDoOOoDoO)b

00000 except 0000000000000 00O0O00O0O00O0D0O0OOOOODO0ODOO0ODOOODOOO
oooooooooog

except UOODOODOOO0OO0OO00OOODODODOODOOOOOOODODLODODOOODOOODODODOO
gobobbhoooobboooobbio0o0ib exceptgooooooooDbOOOOO0ODDDOOO
000 (cry00000D0O0ODOOOOOOOODOOOO)O

UO00O0OexceptUUDOOOO000DOU except UOOO exceptdO0OOOOUOOOOOOOOOOOOO
OO0b0000000bD0000 eexceptU 00000000000 0OO0O00 exceptOOO0O0OO0O0O0OOOO
coboooOoooboobooooooOoOoobooOobooOobOoobOOoOoobD tryOoOOOoOOOOOODOOO
goo@oooooOoOOOOoOoOO0oO00oooooooooooooOoOOO0OOODODOO0000d try ™
ogoooOOoOooOoOoOoOoOoooOooooooooooooooooooooon)

except UO0ODODO0O0OO0OO0ODOODODOODOOOOODOOD sysOOOODODOOOOOOODODOO
O:sys.exc_typeUODOOOOOODOOODODOO0ODOOOODO;sys.exc_valueOOOOOOOoOoQoad
O00D00O;sys.exc_tracebackU0O0OO0OO0O0O0O0OOOOOOOOODOOOOOOOODOOOOOOO
ooooO@oobooo o0)ooooo00oboOo0oO0oo0O0O0nDOoOn sys.exc_info() OOOOOO
Jdddddoudouduuuououougg (exc_type, exc_value, exc_traceback) O0O0OOOOO

* 00000000000 finallyOOOOODOOOOOOODOOOOOOOOO0O0OOO
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coboooobodobobooobooooboboobooooobooboboooooooboOoboobooooooOoonod
OO0 Python1500000000000000000O0O0O0O0O0O0O0O@OOCOCOOOOO)000000O

000000 else000000000 try000000000000000000O ®elsed0000
O0000 elsed0D0000 except00O0O0Ooooooooooon

finallyOOOUOOOOOODODO ‘O00000OO0’0000D0000CO0O000 exceptU elsedO0O
UtryOOOOOODODOODOODODOOOODDODOOOODODOOOOODDOOO0ODODOOOOODLODbOOO0
oboobOd finallyobOoobooobooOooboobOooboobooboboon finallybod
0000000000 finallyOOOOOOODODOOODOO returnlU breakOO00OOD0OODOOOOO
gobooboobboobobooboobog finallybdgoogoobooboobbobbooboo
ood

try..finally OO try OO0 00O return O break OOODO continuedOOOO0OOOOOO
finally OO ‘OCO00O0COO (onthewayout)) 0O0O0OOD0O0O finallydO0O continueOO0OODOO
0o000@ODoooooooooDdnD -0D00oo0oo0ooooooDooooooo)g

0000000000000 00 0000000000 raised 000000000 DOOOODOOOODOO
raise 1 OO0O000OO

7.5 with O

ooooo25000.withOOOOOOOOOOOOOOOOOOOOOOO0OO0OO0O0O0O0O0O0O0O000O0
goooooooooooooowirhDOoOOOO0OOOODODODODD DOOOOOOODOOOOO0OmMOOGO
0000000 try..except..finally000000000O0COO0OOOOOOOOOODOOOOOOOO

with_stmt = “with” with_item (”,” with_item)* ”:” suite

with_item = expression ["as” target]

000 “00”’000 withODOOOOODOOOODOOOODO:

1.0000000 (with_itemOOOOOOO)00O0COO0O0ODOOOOCOOOOOOOOOOOOO

ooo

2. 000000000000 _enter__()0OO0OOOOOOOCOOCOOODOOODOODOOO

3. 000000000000 __enter__ () DO0OOODOODOO

4. with OO OOOOOOOOOOODODODOODO __enter. () OODOOOOOOOOOOOO
O00: withOOO __enter_ () 0000000C00O0O0OO0C0ODO0QCO _exit_ () OOO

goboobooobobooboobboobooboobbooboobbooboobboooboon

2 000000 “0000000”000000000000 return,continue,000 break000000000000O00O0O
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0000o0oooo0o0oooo0ooooooo0oooooOooooooOo0o0booooooo 60O
ocooooooo

5. 000000000000

6. 000000000000 _exit_ ()0O0O000O000O000000000000O0O0O0O0O0O0O
ooobooooboobobboobOonn __exit. ()ObOODOOO0OOODOOOODODOODO
300 NoneOODOOODODODODO

O0O0O0O0OO0O0O0O0O0O0O0O000 _exit_ ()OOOOOOOOOOOOOfalse00 0000000
gbobooooboobobobbtbwebdb0bO0O0OO0O0OO0O0O0O0O00 withOOODOOOOOOODOO

oboboooooobobobobobobooboooobobOon _exit. ()O0OOOOOODO
oboboooooboobooboboboooooobDobUobobooo

coboooooboboooboooooooOooOboO0ob0bOOoO withOOOOOODODOOOOOOOOOOO:

with A() as a, B() as b:

suite

gobooboano:

with A() as a:
with B() as b:

suite

OO00: Python25000 with OO with_statement 00000000 OO0OOOOOOODOOOOO
Python2.6 00000000000

00000 27000:00000000000000000000
oO:

PEP 0343 - The “with” statement Python 0 withOOOOO0OOOOOOOO

7.6 0000

000o0000ooo0ooooOobOobOoooooooo((oooboo ooo):

100 070 000 (compound statement)
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decorated = decorators (classdef | funcdef)

decorators = decorator+

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

parameter_list = (defparameter ”,") x

( A\ 74

*” identifier [,

”

*x’ identifier]

| “xx” identifier

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

coooboooobooooooooooooobOoO0OoOooOoOoooOobocOoOoOOo0ooboboOooobooOoOoOooOooDoonoa
oo(@oooooooooooooooOo)ooooooooooooooOoooooooooooooo
coobooooboooobooooooooooooooooooooooooooooooobooon

0000000000000000;0000000000000000O00O0oooooon *

O000000D0O0C0O00000 (decoratoryDO0O0DO0O0O0O0O0O0O0O0O0DOOOCOOOOODOOOOOO
coooooooboooooooooooooboboobooooooobooooboooobooooobooooooDoog
cobooboooboooooooooooboOoOooOooooooooobOOoooOo0ooo0oooooogoonod
coobooooobooooboooobooOooooboooooOoooboboOooon:

Qfl (arg)

Qf2

def func(): pass
0o

def func(): pass

func = £l (arg) (£2 (func))

goobogo

0000000000000 0000 parameter =expression 000000000000 “O000000O00OO
000 (default parameter values)” 00 0000000000000 0O0OOO0OO00OOODOOODOOOOOOO
ooooooooooooooooooOoooboOo0ooOooOooooOobOOooDOo0oDbOoOoooDoOoooooDoO
gooooooOo0ooOoOoOooUoOooUoOooUoOoOooOoOo0UoDOOoU0oDOOoOobObDObOOoOooOg —goood
O0000o00Doooooooooooooo

gooboobboooooboobboooooobboooobbbb oooobbboooobbboooo

“ 0000000000000000000000000000000 __doc__ 0000000000000D0O0DOOOOOOO
0000 (docstring) DO OD0O0O

76. 0000 101
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o0o0o0o0o0ooooo0O0o0o00oooooO0 “coooO0”0o00000000D00O00O0O0O00000O
coooooooboooooboooooooooobOboOoOoOoboOoOobooooOooOboOoOoOOoOooobooOoOoOooOooDooa
goooooooogoo:oopooOoOoOC0OC0CO0 (UUoooooooooDooO)ooOooooooog
cobooooO0obOOoOooOooOooOoO0oOoOOoO0oOO0O0OOOO0OOO0OO0OOO0OO0OOOOOO0OOOObOO0OObOO
Oo0boO0odOd NeneOOOOooOOOOOOOOOOOOODOOODOOODOOOODOOOODOOO:

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

return penguin

gooooOoOoOoOoOoOoOoOoOoOoOoOoOOU0OUd (calhpbOODOODDOODODOODOOODOOODODOODOO
cooooooooboobobooooOooboooooOoobOboOoboOooOoOoOoboOoboboOoooboOobOboboooooonoa
00000000000 identifier’ 0000000000000 OOCOO0OOOOOOOOODOOO
00000000000 0DO000000D00000O0+x+xidentifierr00000000OD0ODOOOO
oooboooooboooooooooooooobooooboooooboobooooboboOoo

ocooooooooooooo@ooboOoooooooooOo)ooooooOooooooOoOoooooOoo
000 000 (lambda) DDOOOOO00O0O0DOCOCDO (ambdaform) 000000000000 COCOOO
oooooooooooooDooOOooOoOO0O0;“def”’000000000O0OOOODODOOOOOOOOO
goooooOoOoOoOoOoOO0O0O0O0O0O0O0oOooOoOoooOoooOooOoO»det” 0 0000000000000
ooooooooood

0000000000 0:000000 (firstclass) 00000000000 DOOODOdet”0000000
0000000000000 000O000000000O00000O0000O000O0O0O00OO0O00O
00000 def0000000000O0OOOOO0OOOOOOOOOOOOOOOOOO OOOOOOO
(naming and binding) 00000000000

7.7 00000

OO0000o000OoO0o0ooOoOoOooogooo (opoooo oog):

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

coooooobooooooooooOoooOoOboOoOoOooOoOooOobocOoOoObocOoOobOboOooobooOoOoOoooOonoa
ooooooooboobooooooooooooboooooooooboooobo0ooobooooooooDbog
cooobooooboooooooooooOooboOoOoOoOooOoOoOoOooOobocOoOobOOoO0OobOoboOoobooOoOoOoOooDOonoa
000 @OO00000 (naming and binding) 00 O00000000)0@OO0O0O0O0DOOOCOO0OOOOO
ocoooo)oooboooooooooooooboOoooooooooOoboboOoOooooooooOoOobooboOoOoo
cooooooobooooooooooOoooOoboOoOoboOooOoOoooOooOoOoDOOoOoOoOboOoobooOoOoOooOooDOoa
oooooooobooboooooooooooobo0ooooooooboooDbOo0obDbooooooooDoOg
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cooooooood

gooobobboooooob.boooobbbooooobbbooooobbbsbbboboooobbbboooo
gboboooboboboooboboobobobobob0obobbUD selfuiname = valueOJggoo
O0O000000C000000O000D00D “self.name”’000000000O0O0COOOOOOOOO
gooboobooboboobdoobooobooboobbooboobboboboobboobboobOoo
goboooooooooboooboboooobooooboobobobobooooooboobDOoboboboo
00 (mew-styleclass)y OO0 DODOOODOOODOOOOOOOOOOOOOOOOOODODODOOO

OO000C0C0O000ODOOO00DO0O0O01bCo0000O0O0 decoratoryD00D0O0OOOODOOODODOOO
goobooboooboboobooboooobooboobobooboobboobooboobboobOoo
gooooo

7.7. 000OOO 103
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08no

Juoootgtd

Python 00 0000000000000 DO0OOODOO0OOOOOOOOOOODOODOOOOODOOO
goboooooobooobobooobooboooboboboboooboboobobobobobobOobDOobo
gobooboboooboobooobooboboobooobo

81 000 PythonO oo

cooooooooooooooooOoocOoOobOOoOoOoOoOoOoOoOoOobocOoOoOboOoOobOboOoobooOoOoOooOooOoOoa
000000 PythonOODODOOOOOOOOOOOOODOODOOOOOOOOOO PythonOOOOOOOQ
oooooooooooOo:000000000000000D0OC0C0O000O0O0O0O0 sys(@OOOQOOO
Oo0O0O0)O0 _builtin_ (OOOOCOOODOOO0OOOONone)d _main_ 0300000000000
coboodoooobbooboodooooD _main.  O00OO0O00OO0O0O0O0OO0O0OO0COOOOODOOCO
coobooooboooOoboooooooooooooooa

000 Python 00O O0OO0O0D0O00OOO0DODOOO0O0ODOOOO0OOOODOOOOOO

OO0OOCOOOOOO0O0OD0O0O (Gnteractivemode) 1 000000000000, 0000000000000
coooooooopooOooooOoooooOoooooo0ooOo(@ooboOooboooOoo)oooooog
gobgooboobbooboobooboobbooboobbooboobb;,o0bobodl __main.
gbooooooboobgoo

UnixO00OO0OO0O0O0OO0OO0O000000000000000000000000C0O0OD0O0O0D00O:0000 -cstring
coobooooboooooooooooooboooboooooooooooooooOoobooooonod
ogoooooooooooooooooooooooooooow(@O)OOoOoOoODOOOOODbOOOO
oooooooooo;ooboboooobooooo0oobboooooOooooOoOooDo
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82 000000

cooooooooooooocoOooocooooooooo:

file_input = (NEWLINE | statement) *

coobooooobooboooboooobooooobooooon:
- (000D0DO0D0DOD)DODOO Python OO ODOOOOOODOOOODO;
0000000 DOOOODOO;

s execUOOODOOOODOOOODOOOOO;

83 00000

cooooooooooooocoooooooooooon:

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

oooooooo@oooooo)oooobooOooooOobooOooooOoOoOoO0ooooOoOoOoOooOoDOoOoOn;,
cooobooobooboooobooooboooooobooooooooboobooooon

84 00O

coo0oboooooooooobO0oooOobo0obO0bOobOO0bOObOO0ObObD eval(yOOOOOOOOOOO
cooooooboooobooooon:

eval_input = expression_list NEWLINEx*

input () DOOO0OOO0OO0OOOO0OOODOOODODOOOOLOODODOOOD:

input_input = expression_list NEWLINE

O0:00000000000D0 ‘00 (raw)y O0OO0ODO0OO0OOO0ODOOOODOOQO raw_input() OO
00000000000 readline() DODOODODOOOOOOODOO
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O0D0D000000000000000000 PythonOOOODOD0O0DO0ODOODOODDOODDOOOOO
Python OO O OODO

# 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.

# 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
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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] ',’)~
("’ NAME [’,’ "x%x’ NAME] | 7%’ NAME) |
fpdef [’=’ test] (’,’ fpdef [’=" test])x [',’])
fpdef: NAME | ' (' fplist ')’
fplist: fpdef (’,’ fpdef)* [’,"]

stmt: simple_stmt | compound_stmt

simple_stmt: small_stmt (’;’ small_stmt)x [’;’] 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_expr|testlist)) *)
augassign: (/+=" | '-=" | fx=" | /=" | rs=r | te=" | T |=" | ="
TR<= ] Iee= | Tkt | /=T
# For normal assignments, additional restrictions enforced by the interpreter
print_stmt: ’'print’ ( [ test (’,’ test)= [',’']1 1 |
'>>" test [ (', test)+ [’',"] 1)
del_stmt: ’"del’ exprlist
pass_stmt: ’'pass’
flow_stmt: break_stmt | continue_stmt | return_stmt | raise_stmt | yield_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’ (’.’* dotted_name | ’.’+)
"import’ ("' | ' (' 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) x
dotted_name: NAME (’.’ NAME) *
global_stmt: "global’ NAME (’,’ NAME) x
exec_stmt: 'exec’ expr [’in’ test [’,’ test]]

assert_stmt: "assert’ test [’,’ test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef | classdef | deco
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
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((except_clause ’:’ suite)+
[Telse’ 7 :’ 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

R

test: or_test [’if’ or_test ’'else’ test] | lambdef

or_test: and_test ('or’ and_test) *

and_test: not_test (’and’ not_test) *

not_test: ’‘not’ not_test | comparison

comparison: expr (comp_op expr) *

comp_op: <[> == >=" | <= [>T | = [P in’ |["not’ ’"in’ |'is’ |’1is’ ’'not’
expr: xor_expr (' |’ xor_expr)*

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 (('*"1|"/"|"%"|"//") factor) =
factor: ('+"|’-"|’"~") factor | power

power: atom trailerx [’xx’ factor]
atom: ('’ (' [yield_ expr|testlist_gexp] ")’ |

"[" [listmaker] "1’ |

" {’ [dictmaker] "}’ |

' 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)* [’,']
subscript: 7.7 ." "." | test | [test] ’':’ [test] [sliceop]
sliceop: ’:’ [test]
exprlist: expr (’,’ expr)x [',’]
testlist: test (’,’ test)* [',']

dictmaker: test ’:’ test (’,’ test ’:’ test)x [',']

classdef: ’'class’ NAME [’ (' [testlist] 7)’] ’':’ suite
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arglist: (argument ’,’)x (argument [’,’]
[7%" test (',’ argument)x [’,’ 'xx’ 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: "if’ 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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>>> 0000000000000000000000 PythonOODOODODOODODODODOODOOOOO
oboboooooobooboobobo

000000Do00Do0o0o00o0o0ooo0ooo00oDooooDooo0ooD (oo oobooo
[[Ocurlybrace{}) OO0 DOOO0DODOOODOOOODOOOOOOO

2to3 Python2x 00000 Python3xOODOOODO0O0OO0OO0OO0OODDOOOOOODOOODOOOOOOODOOO
OO0 (traverse) D0 O OOOOODOOODOOOOOOOOO

2t03 00 1lib2to3 0000000000000 000O0O0O0OODOOODOOO0OOOOOOOOOOO
OOOCOOO0OOOOO0O Tools/scripts/2to3000000000000 2to3-reference 00
oooooooo

abstract base class (0 0O 0O 0O O 0O 0O) abstract-base-classes O duck-typing 000000000 hasattr ()
000000000000 000000000000000000000000000 000 Python
000000000 ABCsOO(collectionsO0OODOOO)DOOO0OOD(mumbersO0000DO0O)
0000@oO0D0O0OO0DOH)DODOODOODOODOODOOD&bcOOODDODOOOODOOODO ABC
goooooooooooo

argument (00)000O0OO00O0OO0O00O0OOO0ODOOO0ODOOOOOOOOODODDOOODOOOOOOOOO

0000000000000 000000O0OO0 (positional arguments, 010: £(1, 2) 00000000
000000000000 0000000000000D000)00000000 (keyword arguments,
O0: f(a=1, b=2) 000000O0OO0OCOODODOOOOOOO)OODODOOOOOOODOO
000ooddooo0U0ooO0U0oDooO00ooDoO0U0DO000oDD 0000000 OoDoOOooo
ooooooooooobOoOoOoooOoOoOoooOoO0oDOoO00oooOooooOoOoOoOooOboOooDboOooo
«» 00000000000 000OO000DOoO0OoDoOooo

cooboooooboooobooooooooooOoOooOooOoooOoOooboOooo

attribute (00)00O0O0O0OO0OO0OO0OO0O0O0O0OO0OO0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOO
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ooobobd0«0000D0O000O0O000D0O0 oaO0D0O0OOO0OOO

BDFL 00000000 (Benevolent Dictator For Life) 0 0 O O O Python 0O 0 O O Guido van Rossum O 0 0O
aoad

bytecode (D0 0DO0O0O)PythonO00D0D0O0OOD0DD00000OO0DODODOOOOOODOOOOOOOOOOO
Python 0O DO OODOOOOOOODOOOOOOOOOOOOOOODOOO .pycOd .pyoOOO0OO
ooodoOOoo0oodDOOoOo0ooODOoDbDO0OU0ob000oODODOU0oO00OO0DOOoDOOUObOODODO (oo
0000000000000 o0oDoooooDooooD)oo0o0oo0oooooooooon
0000000000 000000000000 “00000 (virtual machine)y” 00000 “0000
(intermediate language)” OO0 00 OO

000000000000 disO0O0000ooooon

class (000)0OO0O0OOOOUOOUOOOOODOOOOOODODOOOOOOOOOODOOODDOODOOOOODOO
coobooooboocooboooooooooobooooon

classicclass (D0 OO0OOOO0OO)object 00000000 OO0OODODOOOOOOODOOOOOOOO
(new-style class) 00000000 0O0DOOCO0OOOOOO Python3.000000000

coercion (J00)000020000000000000000000000000O0O0OOOOOOOO
0bo0ob00o0oopboobOobb int(3.15) 0D0b0Db0O0OO00OOO 300b00OD0ObDOO 3+4.50
oooooooooooobooo(@uoooboooooboboOoooooo)yooboooooooboooo
O00000DO0ODO0O0ODODO0OO TypeErrord0000000ODO200000000000O
00000000 coerce00DO0OODODODODOONO 3+4.50 operator.add(xcoerce (3,
4.5))000000000000Ooperator.add(3.0, 4.5)00000000000D0000O0O
gbobobooboboobooooooobobob0obobobUbUobDUobDOobDOD 34405000
OO00D0O0Ofloat(3)+4.5000000000000DO000O0O0OODOOOO

complex number (00 0)0ODO0OUO0O0OO0O0DOD0OUOO0OO0OO0ODODO0OOOOO0ODODOUODOOODODOUOOOOO
oooooooooooobo (-1bo0oO0)booobo0ooboooUooobobooobobo igoooboooo
g ;0000000

Python 00O OJ0OO0OOOO0OOOU00OOOOUOOOOOODOOUOOODDOOD jOOODOOUOODO
oD 3+1j000000math 00000000000 0O0O00O0O00 cmathOOOODODO

cooboooooboooboooooooooocOoOooOooOooobooOooooOoOoOooOoboOooboOoOooon
oooooooo

contextmanager (D00 O0O0OO0OO0O0O0OCOO0D)withOOOOOOOOOOOOOOOODOOOO
_enter_ ()0 _exit_ () O00O0O0OO0O0O0O0OODOOOOOOO

PEP3430000

CPython pythonorg 00000000 0OPython 000D 00000000000 O0OOO“CPython” 0000
OOOO0OO0O0O00 JythonO IronPython OO OO OOODOOODOOOOOOOOOOCOOOOCDODODOO
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decorator (000D00)0000000000OD0 ewrapper 0000000000000 DOO0OOOOOO

00000000000 0000000D0D00 classmethod() O staticmethod () OOOOOO

O000oo0o00oo0o00bo0o0oooOo0002000000000000000000
def f(...):

f = éé;ticmethod(f)

@staticmethod

def f(...):

000000000000 000004ddthe documentation for function definition 0000000000

descriptor (DO00DO0O0OO0)0000 __get_ (), __set_ (),0000 __delete_ () O0O0D0O0O0OO

000000 (new-style) 0000000000000 00O00O0O0O0O0OOOOOOO0OOOOOO
coooOoOO0OD0O0O000000000OOOOOOOOODOOOOO0O00O0000O0O0O0OOget,set,delete
o000 ebO0OD000 000000000 00O0O0O0PO0O0000000POOODOODODODOO
oooooooooOoooOoO0ooooooOooboOoOoooooooOoOooboO0O000n0 PythonOOOO
ooobooooobooooboooooooooooooDooooooooooboooooboOooDboOoOooo
cooooooooooboooOooOoOoOoOooOooOoOobOOoO0OobOOoOoobooOoOoOoOooDooOon

dictionary (00)00000000000000000O0OO__hash__ () 00000 __eq_ ()OO0

0000000000000 0000000000O0PerlO000O0O0O (hash)yDODOOOOODOO

docstring 0000000000000 0D0O0DDO0DDOODDOODDOODDOODDOOODDOOOODOOOOO

oooooooobocOoboobooooboooooboOo0o0oOoon0o0O _dee__O0OO0OOODOOOOO
oooooooboooooooooobooo:.oboboooooobobooboobo0oobooboboOoobooboOooobooon
coooocoooood

duck-typing OO0 0000000000000 O000000OODOODOOOOOOO00O0OO0O0O0OOO0O0OO

EAFP

0o00o0o0o00ooo0oooOooo0O0oooO0ooooO0o0ooooooooobDoooooo
gooooboooboooooobbbOomoooooooooooooooooooUoU o
0000000oooomOo0oooooooooo0o0o00ooooooo0o00oooooBoooo
(polymorphic 0000000000 O0O0O0O0)000O0O0O000O0O0OOOODOduck-typing O type ()
O isinstance () OO0OO0OOO@OOOduck-typing 000000000 (abstract base class) 0 O
O00000000000)000000 hasattr() D000 EAFPOOOOOOOOOOOOOO

000000000000 000DO (easier to ask for forgiveness than permission0 0 0 00 00O O
0)oOooOoUoo PythonOO0UODOODO0OUDOODO0OUOOODOOUDOODOOUDOODOOUDOOOUDOO
ggodgoooooooboobboobooododooooooLD oL bbb UUoUo g
00000000000 try0O0O0OO except 000000000 OO0O0OODOOODOOOOOOO
cOO00DOO0U00oOooOoooO BYLOODODODOODODOOODOOOO

expression ()0 000000 0ODOOO0ODO0ODOOOO (apieceofsyntax). 0000000000 O0OOODO

gobooboboobbooboobooobooboobbooboobboboboobbooboo
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OO0PythonO0OOODOOOO0O0O0D0000O0000O00D0O00O00O0print0 1£00000000
OOO0O0D0O (sratement) 000 00000O0O0O0O0OOODOO

extensionmodule (0ODO0OO0O0OO0)CO C+ 0000000000000 O0O0OOODO PythonOOODOO
OOOOCOO0OO0OOPythonO CAPIOOOOOOO

file object 00000000 O0O0OOOOOOD API(read) 0 writt) 0000000 0)00000000
0000000000000 00000000000000000000000000000000
00000000000 (@O0000000000000000000000000000)00000
000000000000000000000 filelikeobject 0000000 000000OO

0000000ooooo3000000000:0000000000000000O0O0O0O0DOO
ooooooooooOoooooo0b0iobOOO0OOO0OOOOOOOODODOOOOOOODOODOOO
OO0O0O0OO0O0O0OO0OO0OO0open)OOOOOODODODODOO

file-like object file object 0 O O

finder 000000 loader 0000000000 find_module() 000000000000 00OO00O0OO
O0000000OOoO00DOOOO PEP30200000DCOOOO

floordivision 000000000000 O0OO0OOOOfloordivisionO0 OO0 //000000011 // 40
20000 floatd truedivision 0O O 2.750000000 (-11) // 40 -2.750 00000
00000 -3000000000000000 PEP238000000000OO

function (0 0)0ODOOODOOOOOOOOOOOOOODOOOOOOOODOOODOOOOOOOOOOOOOOO
0000000000 argument 0 methodDOODOD0O00O0OO

_future. 00DO0O0OU0O0OO0O0DOOUOOODOOOOOOOODOOOOOOODOOOOOOOOOOOO
ooooooooooobooo 117400000 200000000000000000O0ODOOO

from _ future import division

O00O0 O0D0OO0Q0O (true division) D0 D0D00O0O0OQOO 11/40 2.75000000000
__future_ 000000 mport 000000000 OO0OOODOODODOUODODOODODOO
goboobbooboobooobooboooboon

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

garbage collection (0O OO0OO0OO00D0O0)000000O000D0O0O0O0O0DOOOOOOOPython O OPython
oobooooooboooobooooooooooOoocoOoobooOooobooooooOooOoOooboboOooboOoOonoon
ooo

generator (0O OOOO)0000000O0OO0ODODOOOOOOOOOOOOOOOO returnO000O0DOO
D00 for00000000 next () 000 100000000000000D00OO0O0O yieldOO
O0000OvyieldO0DOOOOOOCOOODOOODOOODOO(@MOOODDOOODOOOOwyDODOOO
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0)O0O0O0O0O00000000000000000000000@O0000000000000000
goooooooo)ooooooooooooooooo

generatorexpression (000000 0)0000000DO0O0O0O0OOOOOODOOOODOOOOOODOOO
for000000O0DOOOOOCO if00000000DOO0O0O0DOOOOOOOOOOOOODOOOO0
ooooDooooooooboooon:

>>> sum (i1 for i in range(10)) # sum of squares 0, 1, 4, ... 81
285

GIL D00OO0O00OO0O0O00O0O0O00 (global interpreterlocky 0000000000

global interpreterlock (0000000000000 O)CPython 0000000000 DO0O0ODOOOOOO
OO0DOO0 PythonOODOOOOO (bytecodey DOOODOOODOOOOOOCOOODOOOOOO
00000 dict0OD00OD0OO00OODOODOOO)ODODODODODODODODOOODODODODOOOOOODOO
CPython 00D 0IIODO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGO
goboodoboobooboboooboobobooboobobooboobooooobg

coooodoobooooboooooooOoOooOooOoOoooOoooooOoooOooOoooOooOoobooOooon
oooooooo GlLoooooooooooooooooooorrooooooooo GgILoOod
ooooo

ocoo“cooobocooooooroooooooo@ooooooooooooooooooOo)o
ooooooooooooooooooooboooooooooooooooooooOoooboooon
ooboooooooooboooooOooooOoocOoOoobooOoooooooobOOoOoOooOoboOooboOoOoonoon
oooooooooog

hashable (0O COO0OO0)00O00OO00 0OO0DOO0OODOO0OOOOODOOUOOUODDOUODOUOOODOO

(_hash. () 000000D0)I000000000O000000(_eq_ ()0 __cmp__() O
000000)000000000000000000000000000000000000000
oooooo

cooooooooooboooooooOoObocOoOoOoOoOoOobooOoOooOoOOoOoOoOboOoOoDbOoOoOoon
oooboooooo

PythonOOOOOO (mmutableyDOOO0O0OD0ODOOODOOOOOOO0O0OO0O0O0O0O0O0O0O0O0O0O0OO
ooobooobooooobooooobooOooobobooooDo

oooooooooooboooooOooooOoboOoOoooOoOoobooOooobooOoOoOoOoOoboOooboOoOoonoo
oooboooD id oooooog

IDLE Python 00 00O OO OOO (Integrated DeveLLopment Environment) O O O IDLE O Python O 0O 0O 0O O
dddddoooooooooooobbboboboboboooooog

immutable (0O0OO0O00O0O0)00000000O00O0OO0O0OOODOOOOOOUOOOOODOOOOOOO
oooooooobooooooooooobo0ooboooooooooooooDboOooooboOooDboOoOooo
coooooooboooooboooooooOoOoOboOoO0OOoOoOobOOoOoOoOoOOoOoOOboOoOobDOOoOon
oooboooooooooboooobooOooobooooboooooOboOoooDoo
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integer division (0O0O0O0)00D00O00000O0OOOOODOOOOOOD 11/400000 2.750000

2000000000 000000 (floordivision) 10 0000000000000000O00000O
Oo(@OoooO0ooooo0oU0O0)o0oooooo00oUooooO0o0OO000O0O0On (fleat OO
OH)ooODODoOOoOOOOoOoOoOoOoO0OC0OO00000DO0O00O0 (@DO (coercionyd0)o0O0OO0O
oooooooboooooboooooooooooobooooooooooobboooooooboooo /70
Oo0O/000000000000000000000_furwre_._ 0000000000

importer 00 0000000000000 0O0O00O0OO finderO loader 000000000000OO0O

interactive (0O0)PythonOOOOOOODO0OOOOOODOOODOOOOOOOOOOOOOOOOOOO

goooobbobbbbbooddououogtdbpythond oo oooooogo o
(DO0O0U0O0O0oDoOooOoUOUUOO python DO OOOODOOOOOOOOODODOOOOOOOO)DO
gooooooooooobbooooogoooooooobobbbbbbbobooooooooo
(help(x) ODODOOODOOODOO)ODDOOODOOOODOOOO

interpreted Python 00 0 0000000000000 0000O00O0OO0OOOOOOOOO@OOOOON

ooobooooOoooOooooooOoOoOoDoOoDboO)b0ooOo0OooOO0OooOOooOOooooOooooo
gobooboobbooboobbooobooboobobooboobbooboobbooboon
goobooboboobobooboooboboobooboobbooboobbooboobboobOoo
OO00D0OO00D0OCO00DOO0O0D0OOOO0DOOO0n (nteractiveyCOODOOODOO

iterable (0O0OO0O0OO0OO0OOO0)00O0OD00OOOOOOOOOOOOOOO

iterator

OO0000000D00D000D00ist, str,tupled000)00000000000 dictO
fileOUOODOODODOODOODOODODODOD __diter. () 0O _getitem_ () OODODOO
oboboooobooooboboboon

OO0000ooo0o0o foroobooOobOOOOOOOOODOO@O:O0000O0O0O0O0O0O00OO
goooooooooooooooooo)ooooooon (zip(),map(),..)0O00C0OCOOO

0000000000000000D0 iter() 00000 OOOO0OOOOOOOOOOOOOOOO
gobooobobbooobbooobboobboobobooobbbooobooobbuoooo
00000 iter () OOO0OD0ODO0OD0DOOODDOOOOOOOOOOOODODODOOOOOOO forOO
0000000000000 o0o00000U0D0D00ooooooooooooooooooooan
(iterator) 00 0 0 O (sequence), 000000000 (generator)y 000000000

0000000 sream) 000000000 O0O0D0COO00O0O0O0O next() OOOOOOODOO
ooooooooboboooooooobooooboboboooobooboobobDobDOobDoOoo
Stoplteration0 00000000000 O0O0O0COOOOOOOOOOODOOOOOOOOOO
UbooboobO0ob00b00 next() OOOO0OO0OODO stopIterationOOOO0OO0OOOOOOO
gboobogoboboboobobooobogbg __diter. (yObO0ObDODOOOOOODODOODO
oooobooboobooboocoobocooboooobOOooOoOobobOooOooOobobooooooobOoboOoobooOon
ooooooooooooOoooooooooobo0ooDobog@istboono)oobooooooo
O00O iter() OO0OO0OO0OOOOOOOODOD fordbOobOOOODbOOOOOOOOOOOOO
oooooooooooboooooooooobooooboooooooooooooooOooDboOoono
tooooooooooboobobooboooOoocoboooOoooOoOobOOobOooboOooOoobOobOoboOoon
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god
DO0o0o0o0oO000 wpeiter0O0O0O00O0O

key function (000OD0)0000D0O0OU0ODOOOODOOOOOODOOOODOOOOODOODOOODOODO
000000 (callable) DO ODOOOO locale.strxfrm() 00000000 O0000O00OOOO
cooboooobooooboooooooOooooa

Python 0000000 OCODO0OOODO0OOODOODOODODOODOODOODOOOODOOOOO
goo0o00o0oO0oooooo0o00oo0obob0O00dd min(), max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

gboboooooboboboboobobobOoDg str.lower () DO00OOOODODOOOOODOO
00o0ood0oooo0oo0o0ooogdoo@o:0Do0000ooo0ooDoOo0oooDOooDooon
gbob0obobO0obO0obOobOobOg "FOO! Llower () O str.lower (YFOO') DODOODODOO
ooopoocoono)

O0o0oO00Oo0O0o0o0oo00oo00o0oo0nd lambda r: (r[0], r[2]) OOOO lambda
0000000000 bboibl operator 0O ODOOMO attrgetter(), itemgetter(),
methodcaller () OO0DOO0O0O0OODOOODOOODODODODOODDODOODODOODOOODOOO
000000000 SertingHOWTOODOOOOODOOOO

keyword argument (000000 D0)0000000 variable name=000000000000000O
ooooooooobooobooooooooooOooboOobOoobooOoOoobooOoOooOOoOoOoOboOooboOoOooon
oboboooobo0 x~0ooooooobgn argument 0000000000

lambda (00 0)00O00000000000000OO0O0OO0OOOOOOO0O0O0O0 1000 (expression)d0
UobodbbOoob0ddbbOn lambda [arguments]: expressionUOO

LBYL OO0O0OO0OUOO0OOO (lookbeforeyouleap) 000 0000000000000 O0OOOUOOOOOOO
O000000O0Oooooon (pre-condition) OO O0O0OOOOODEAFPOOOOOOODODODO if0
coooocooooooooocooon

list (O0D0)PythonO0DOODO0DD00OOOODO (sequence)y 0000000000000 000OOOOOO
OO00D0OO00D0O000DbO (aray)yD0O00ODOCOOOOCOOOOOOOOMOOO

list comprehension (00 00000)00000000000000O0O0O0O0O0OO0OO0O0OOOOOOOOO
00000Db0O0DDb0O0bD0Ob0b0O0O0bDOdresult = ["0x%02x" % x for x in range (256)
if x $ 2 == 0]00000000255000000 160000 (0x.)OOODODDOOODOOOO
O000000if00000D0000D if00000D0Orange(256) OOOOOODODOO
ooo

loader 000000 0DO0O0OODODOOODOOload module() 000D00DOOO0ODOOOOODOODOO
OO0O0OOOO0OO0OOO PEP3020000D0DO0ODOOO

mapping (00000000 0)O00DO0ODO0OO0DO0DO0ODO0ODO0OO0DODOO0OO0DODOOODOOO Mapping O
MutableMapping U0 OO0 U0OO0O0OO0O0 ODO0OO0OO0ODOOOODOO0ODODOOCOODOOOOO dict,
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collections.defaultdict, collections.OrderedDict, collections.Counter OO

oooood

metaclass (00 000)000000000O000O00O0OO0O0ODO0O0OO0OOO0OOOOOOOOODOO
gooooooooooooooooO 3000000000000 0000000000000000
oooooooooooooo@o:.0o0o0o0O0)0000o0o0ooooooooOOoOO0OPython OO
cooooooooooboooooOooooOoocOoOooOOoO0OobOoOooobooOoOoOoOoOboOoOoDbOoOoOoon
ooooooooooobooooobooobooboooooooboooobooOooooboooDboOoooo
coooooooooobooooooOoOooOooOoOoooOooooOooooOoOoOooOoboOooboOoOooon
oooooooobooobooooooooobooooboooo

method 0000000000000 O0OO0OO0OO0ODOOO0OOOOOOOOODOOOOODOOOOOOOOO
O000000 (argument) 000000000 (D0O0OD0OODOQOO self0000O0O0O)Tfunction
O nested scope 0000000000

method resolutionorder 000000 OO (Method ResolutionOrder) D D 000000000000 OOO
OO O OO Python 2.3 O Method Resolution Order 1 D 0 00O 00O

MRO method resolutionorder 0 00000000

mutable (DOOOOOOOOO0)00U000UO0OOUOUOOOid() U0U0UDUULODUDUODUOUUOUOUOUOOOLOOO
000 (immutabley 0O 0000000

namedtuple (0O0O0O0O0)0000000O0O0OO0O0OO00UOOOODOOOOUOOOODOOOOOOO
O0000000oooooo@OnD time.localtime() DO0O0O0O0O0OODOOOCOOOOOOO
O0year OO t[0] 000000OD00OD0O0OO0O0O00O0ODO0ODOOt.tm_yearOOOOQoOoOoooOoOO
Oo0oooooooooono)

OO0O00D00OD0ODD0O0O time.struct_time OO0 OOOOOOOODDOOOOOOOOOOO
00000000 bidobbdd0obobOdOobDO collections.namedtuple ()
O00oD00o00oQoOoo0o00oooOooOo0O0o0oUD0oooOoD0oUU0oooOoDoODoUoooooooog
Employee (name=' jones’, title='programmer’) 000000000 OOOOQO (self-
documenting representation) D 000000000

namespace (0 00O0)0000CO00D0OCO0ODOOOO0OOOOOCOOODOOO0ODOOOOOUODOOODO
ooooooooooooooooooobo0oOoooOo @ooooOo)ooooooOoooboboooo
000ob0bOb0O0000obb00oOo0nO __builtin__.open() O os.open() DOOOODOOOOO
00000000oo00ooooooo00ooo00oooo00ooo0oooDooooDoDoooDoooon
0000000000000 000000 random.seed (), itertools.izip() DOOODODOO
00000000000 randomJOOD0OODO itertools00O00O0O0O0OOOOOODOODODO
ooooog

nestedscope (000000 0UO0O0D)00UO0O0DUOODUOODUOODUOODUOODUDOODUDOOUOOOO
gboboooooooboobobobobobooooboobobobobobooooboobooboDbo
goobboooobboooobboobobbooobobbooobbbooobobooooobobo
gooboooboobooboboobooobobooboobbooboobboobooboobbooboo
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oooboooooooobooooooa

new-styleclass (0000O0O0UO0OO)object 00000000000 DOOOOOUOOOO 1list O
dict U000 o0oOOoO0obOODbDODbDO0OO0ODbOD __slots__ (), DODODODOOODOODOOO
__getattribute_ () O00O0O0O0OPythonOOOO0O0O0O00000000000000O0O00O0O0O

cooooooboobdooobooooobo oooooooooa

object D0 (OOD0)IUOUODODOOODODO(MUODO)ODODDOODODUDOUDODODOODODODODOOOOOOOO
000 (new-style class) 0000000000

positional argument (00000O0)0000000000000000O0O0O0O0OOOOOOOOOOOO
gbobooooooogooboobobobooooobooooboboboboboooooobDobOoDbOo
gob~-00bo0bogbb0argument 0 0OO0O0OOODOO

Python 3000 Python 00O O0OO0O0OO0OO0OO0ODOODO Python3.0000000000O(Python3 0000
OoOo0ooOoOoooboooooooo)*py3kr000ooooooooong

Pythonic 0O0D0O0O0OO0OO0OO0OO00O0OO0O0OO0OOOUODOOOOOOPYthon00O0O0OODOOODOODOODOO
O000000D000CCPythonOODOOOOOOO0ODO iterable0000 for0O0DOOODODOOO
0000000000000 000000O0O0O0O0O0OPython0 0 O0O0O0O0O0O0O0OOOODOODODOO
ooooooooocoooo

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

O0000000000000 PythonicOODOOOOOOOODO

for piece in food:

print piece

referencecount (00000 0)000000000O0O0O00DOO0OO0OOODOOOOOOOOOOOOOO
0000000000000 000ooooouon PythonOOOOOOOODOOOOOOCPython
obobooooobdbsysbooboobooobooooboboobooboobobooooooDbo
000 getrefcount () DO0DOOOOOOOO0O

_slots_ 00000000 (mew-styleclass) 00 000000000000 O0OOO0OOOOOOOOOO
ooobooooboooooooooobooobooooooooooooooooooboOooobooooon
ooooooooocooboooooooooocOobOoooOoOobooooooOoOoOoOooOoboOooboOoOooo
ooooooooboooooboooooooooooooooooooooooooooOooDbboooo
coooocooooog

sequence (00 O0O0D0)ODOODOD __getitem_ () 000000 DO0OOOODOOOODODOOOO
OO0O0O0D00OCDO0OQ0 len() DODODODODODODODODODODODOO (terableyDDODOODOO
goo0oooDbboOd 1ist, str, tuple,unicode 00000000 dict O _ _getitem () O
_len_  ()0000000000O00O0O0OO0OOOODOO (ImmutableyDOOOOO0O00000O0O
000000000 (mapping) OO0OO0DODOOODOOOOOOOOODOO
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slice (000UD)ODOOOOOO0OO0DOO (sequencey 000 00000000000000D0OO0OOOO [10
00000000000 0DO000O0D0O00O0000d variable_ name([1:3:51 0000000
O slicelD000O0O0OO0OOOODOOODOOODOOM@MOOODODOODOODOOO_ getslice_ ()
0 _ setslice_ ()OOOODOO)

specialmethod (00 00D0O0)000000000000000000OO PythonOOOODODOOOOOO
ooooooOooOooOooooOoOooOoOoOobDOobOOoOooOoboOoOOoDOoD 200b0000ODOO
goboobboobooboo boobbooboo

statement (O)OOOOOOOCOOCOOOCOOOOO expression0000000000000O0O0O0O0O0O0O
ob0o00 if,while,print 00000

triple-quoted string (00000000 0)3000000000000 (H)OOOOOO0O0O0O0 (0000
00000000 (00)0000000000000000000000000000000000
0000000010020000000000000000000000000000000000
000 ()OOD0000000000000000000000000000000000000o0O
00000000

type (O)PythonOOOOOOOOOOO0ODOOODODOOODOOOOODOOOODODDODOODOODOO
00o0ob0oo0oobobooobOn _class_ 0O00OO0O0O0O0ODOODOtype(ob]) OOOO
goboobogan

view (000) dict.viewkeys (), dict.viewvalues (), dict.viewitems() OO0O0O0O00O0OO
000000000 (dictionary view) 0 0 000000000 OOOOOOOOOOOOODODOO
O0000000000000000D0000D00OO00OO0O list(dictview) OODOOOOOO
dictviews 00 00000OOO

virtual machine (COO0O0O0)00000000000000O0O0O0O00O0O0OPythonOOOODOODOOODOO
OOOOCCCOOOOOODOODOOOD0On (bytecodeyDooooog

Zen of Python (Python D00 )Python 0000000000000 0OOOOPythonO00OOO0OODOODOO
OOO0OOOO0O0O0OO00000000 “import this”O0O0O000O0O0O0O0OOCCOCOO
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0000000000 PythonOOODO0DDDOO0ODOO0OOOO0OODOOOODOOODOOOOOOO Sphinx
000O0O0d reStructuredText 000000 00000O0OOOOO

00000000000 0000000 docs@pythonorg 0000000 0OCOOODOOOOOODOOO
goboooooooooboboboooooboooobooboboboboLooooobooboboboboo
goboobogoo

oooood:

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;
e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

0000000000 PythonOOOOOOODOOOOODO reporting-bugs 0000000000

Oo0Oa0o: OO0O: DOoOOO0OOoOOoOOoODDDODODODO Google Project Hosting O O Issue Tracker
<http://code.google.com/p/python-doc-ja/issues/entry> 0 O O O O O O python-doc-jp@python.jp OO0 OO0 OO
gobooboogo

B.1 PythonO OO OO0 OO0

OoooOoOPythonOOOOOOOOOOCOOOOODOCOOOOOOOOOOOOOOOOOODOOOOO
go0OO0C0O0O0 -0o000oOoDoOOOO0OOO0ODOO0OO0OO0OO0OO0OO0OOOCOCOOdocs@pythonorg0 0O OOOOO
coobooooooooooocoOoobooooon
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Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi O n, Manuel Balsera, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander
Belopolsky, Bennett 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 Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter
Deutsch, Robert Donohue, 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 Holenstein, 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, Ross Lagerwall, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph
Lefkowitz, Robert Lehmann, Marc-Andr O Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss,
Martin von L O wis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marangozov,
Vincent Marchetti, Westley Mart 0 nez, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Michal Nowikowski, 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, Terry J.
Reedy, 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, Charlie 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, Barry Warsaw, Corran
Webster, Glyn Webster, Bob Weiner, Eddy Welbourne, Jeff Wheeler, Mats Wichmann, Gerry Wiener, Timothy
Wild, Paul Winkler, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory
Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.

Python0 0O OO0O0O0OOO0O0O0O0OO0000O0D000O0OPythonD 00000000 0ODODOOOODBOODOO
oooo-oooood
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History and License

C.1 Python O OO

Python 0 1990 00000000000 0OO Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/ O 0O)
0 GuidovanRossum OO0 00 ABCOUOOOOO0OO0O0OO0OO0O0O0O00O0O0O0O0OO0O00O0O00O0O000000O
O PythonOOOOOOODOCOO GuidoOOOOO PythonOOOOOOOOOODOOODO

199500 Guido UOOOUODOODOODOODOODOOOO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/ 0 0) 0 Python 0 0 0 0000000000000 0O0O0O0OOOOOOOO

20000 300Guido O PythonO OO OO OO OO BeOpen.com O O O O BeOpen PythonLabs 0 00 0 00O
000000 1000 PythonLabs O O O O Digital Creations (0 0 0 Zope Corporation, http://www.zope.com/
00)0000000000200100Python0 0000000000000 O0OO0ODOODO Python Software
Foundation (PSFO http://www.python.org/psf/ 0 0)O000000000000O00O Zope Corporation [0 PSF O

gobooboobogooog

Python 00000000000 OOCOO@OOCOOOOOOQOO http://www.opensource.org/ 000000
o00)oo0O0000000000000000000 PythonOOOOO GPLOODOOOOOOO;O00O

cooooooooooobobocooooono

good ggno d gd GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 152 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
oooooooo



http://www.cwi.nl/
http://www.cnri.reston.va.us/
http://www.zope.com/
http://www.python.org/psf/
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0ocCl-0000000000

oooo oono O oo GPLOO
2.1.1 2.1+2.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2.1 22 2002 PSF yes
222 2.2.1 2002 PSF yes
223 222 2002-2003 | PSF yes
23 222 2002-2003 | PSF yes
23.1 23 2002-2003 | PSF yes
232 23.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
235 234 2005 PSF yes
24 23 2004 PSF yes
24.1 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 25 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 2010 PSF yes
2.7 2.6 2010 PSF yes

O00: OGPLOOODOOO0ODOOOOPythonD GPLOODOODODOOOOODODOOOOOODODODOPython
oooooooooo GpPLOO0O0O0O0O0O0O0DOOOCOCOOOO0O0OODOOOOOOO0OOOODOOOOOO0O0
Oo0o0oooGPLOC0O0O00O0OODOOOOOGPLOOODOOO0OOODOOOOOOOOOO Python O
coooooooboobooobooOoooooobooooOoOooOoOoooboOooon

GuidoOOODOOOOODOOOOOOOOOOOOOOOOOOOOODOOOOOOOO0OOO0O0O0O000OD
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C.2 Terms and conditions for accessing or otherwise using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.7jal

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (‘“Licensee”) accessing and otherwise using Python 2.7jal 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 nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.7jal alone or in any derivative version, provided,
however, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright O 2001-2010
Python Software Foundation; All Rights Reserved” are retained in Python 2.7jal alone or in any derivative

version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.7jal 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 2.7jal.

4. PSF is making Python 2.7jal available to Licensee on an “AS IS” basis. PSF MAKES NO REPRE-
SENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 2.7jal WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSFSHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7jal FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7jal, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOFR.

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

7. 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.

8. By copying, installing or otherwise using Python 2.7jal, 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

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”).
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2. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants

Licensee a non-exclusive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or dis-
play 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
OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, 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.

. 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 Li-
cense 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 permis-

sions granted on that web page.

. 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

. 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.

. 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 han-
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dle): 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 REP-
RESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, CNRI MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 1.6.1 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. CNRI SHALL 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
MODIFYING, 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.

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
Commonwealth 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 O 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
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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).

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. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

130 00 C History and License


http://www.math.keio.ac.jp/

PythonOOOOUOOOOD,0000 2.7jal

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

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:
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/ 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 1its wuse 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 1its 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.

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:
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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
ghost@aladdin.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 lpd 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
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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
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
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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.

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.
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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

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.
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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.3.12 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
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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.

C.3.13 strtod and dtoa

The file Python/dtoa.c, which supplies C functions dtoa and strtod for conversion of C doubles to
and from strings, is derived from the file of the same name by David M. Gay, currently available from
http://www.netlib.org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright

and licensing notice:

/****************************************************************
*

* The author of this software is David M. Gay.

*

* Copyright (c) 1991, 2000, 2001 by Lucent Technologies.

* Permission to use, copy, modify, and distribute this software for any

* purpose without fee is hereby granted, provided that this entire notice
* 1is 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 SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

* OF THIS SOFTWARE OR ITS FITNESS FOR ANY PARTICULAR PURPOSE.

*

‘k*****‘k***********‘k*******‘k**‘k*****‘k**‘k************************/

C.3.14 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows installers for Python include a copy of the OpenSSL libraries,

so we include a copy of the OpenSSL license here:

138 00 C History and License


http://www.netlib.org/fp/

PythonOOOOUOOOOD,0000 2.7jal

LICENSE ISSUES

The OpenSSL toolkit stays under a dual license, i.e. both the conditions of
the OpenSSL License and the original SSLeay license apply to the toolkit.
See below for the actual license texts. Actually both licenses are BSD-style
Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL 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. All advertising materials mentioning features or use of this

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-corelopenssl.org.

* 5. Products derived from this software may not be called "OpenSSL"
* nor may "OpenSSL" appear in their names without prior written

* permission of the OpenSSL Project.

* 6. Redistributions of any form whatsoever must retain the following

* acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit (http://www.openssl.org/)"

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ‘‘AS IS’’ AND ANY
* EXPRESSED 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 OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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* 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.

* This product includes cryptographic software written by Eric Young
* (eay@cryptsoft.com). This product includes software written by Tim

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/* Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
* All rights reserved.

* This package is an SSL implementation written
* by Eric Young (eay@cryptsoft.com).

* The implementation was written so as to conform with Netscapes SSL.

% This library is free for commercial and non-commercial use as long as
* the following conditions are aheared to. The following conditions

* apply to all code found in this distribution, be it the RC4, RSA,

* lhash, DES, etc., code; not just the SSL code. The SSL documentation
* included with this distribution is covered by the same copyright terms

* except that the holder is Tim Hudson (tjh@cryptsoft.com).

* Copyright remains Eric Young’s, and as such any Copyright notices in

* the code are not to be removed.

* If this package is used in a product, Eric Young should be given attribution
* as the author of the parts of the library used.

* This can be in the form of a textual message at program startup or

* in documentation (online or textual) provided with the package.

* 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 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. All advertising materials mentioning features or use of this software

* must display the following acknowledgement:
* "This product includes cryptographic software written by
* Eric Young (eay@cryptsoft.com)"
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* The word ’'cryptographic’ can be left out if the rouines from the library

* being used are not cryptographic related :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from

* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘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.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.15 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

C.3. Licenses and Acknowledgements for Incorporated Software 141



Python OO UOOOOO0O,0000 2.7jal

SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.16 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system—1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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.3.17 zlib

The z1ib extension is built using an included copy of the zlib sources unless the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

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.

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
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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.

Jean—-loup Gailly Mark Adler
jlouplgzip.org madler@alumni.caltech.edu
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addition, 72 operation, 75
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ooog,7s 0, 87,97,99
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function, 76 goooo,24
argument, 113 built-in
function, 24 method, 27
arithmetic built-in function
conversion, 59 call, 70
operation, binary, 71 gooooao,27,70
operation, unary, 70 built-in method
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goooo,23 gooooao, 27,70
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AssertionError
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assignment built-in function, 70
attribute, 80, 81 built-in method, 70
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class attribute, 28 class object, 27, 28, 70
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function, 24, 70
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method, 70

procedure, 80
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comparisons, 73
character, 22, 23, 66
character set, 23
chr
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comparison, 73

string, 23
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compile

oooooo,9?
complex

literal, 15

number, 22

oooooo,?22

gooooo,49

complex number, 114
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list, 61
Conditional
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del
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display, 63
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tuple, 23, 61
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environment, 55
error handling, 58

errors, 58
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eval
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evaluation
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exc_info (in module sys), 31
exc_traceback (in module sys), 31, 98
exc_type (in module sys), 98
exc_value (in module sys), 98
except
ooooo,98
exception, 58, 86
handler, 31
raising, 86
exception handler, 58
exclusive
or, 72
exec
0,92
execfile
gooodoa,92
execution
frame, 55, 102
restricted, 56
stack, 31
execution model, 55
expression, 59, 115
Conditional, 75
conditional, 76
generator, 62
lambda, 76
list, 76, 79, 80
statement, 79
yield, 64
extended
slicing, 67
extended print statement, 85
extended slicing, 22
extension
module, 20
extension module, 116

f_back (frame attribute), 30
f_builtins (frame attribute), 30
f_code (frame attribute), 30
f_exc_traceback (frame attribute), 30
f_exc_type (frame attribute), 30
f_exc_value (frame attribute), 30
f_globals (frame attribute), 30
f_lasti (frame attribute), 30
f_lineno (frame attribute), 30
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f_trace (frame attribute), 30
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file
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file object, 116
file-like object, 116
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find_module
finder, 88
finder, 88, 116
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float
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floating point
number, 22
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floating point literal, 15
floor division, 116
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0,87,97
form
lambda, 76, 102
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execution, 55, 102
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func_code (function attribute), 25
func_defaults (function attribute), 25
func_dict (function attribute), 25
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function, 116
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call, 24, 70
call, user-defined, 70
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generator, 64, 85
name, 100
user-defined, 24
gooooao,24,27,70, 100
future
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garbage collection, 19, 116
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generator, 116, 116
expression, 62
function, 27, 64, 85
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GeneratorExit
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handle an exception, 58
handler

exception, 31
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hashable, 63, 117
hex
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hexadecimal literal, 15
hierarchy

type, 20

id
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identifier, 11, 60
identity

test, 75
identity of an object, 19
IDLE, 117
if
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im_class (method attribute), 26
im_func (method attribute), 26
im_self (method attribute), 26
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immutable, 117

data type, 60

object, 60, 63
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immutable object, 19
immutable sequence

ooooog,22
immutable types
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import

0,27,88
importer, 118
ImportError
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input, 106

raw, 106
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call, 43, 70

class, 29
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int

oooooo, 49
integer, 23

representation, 22

oooooo,?2l
integer division, 118
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interactive, 118
interactive mode, 105
internal type, 29
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interpreter, 105
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ooo,7s
is not

ooo,7s
item

sequence, 66

string, 66
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iterable, 118
iterator, 118

Java
language, 22

key, 63

key function, 119
key/datum pair, 63
keyword, 12

keyword argument, 119

lambda, 119
expression, 76
form, 76, 102
language
C, 20,22,27,73
Java, 22
Pascal, 97
last_traceback (in module sys), 31
LBYL, 119
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len
Jooooo,22-24,43
lexical analysis, 7
lexical definitions, 5
line continuation, 9
line joining, 8, 9
line structure, 7
list, 119
assignment, target, 80
comprehensions, 61
deletion target, 84
display, 61
empty, 61
expression, 76, 79, 80
target, 80, 97
gooooo,23,61,66,67, 81
list comprehension, 119
literal, 13, 60
load_module
loader, 89
loader, 89, 119
load_module, 89
locals
oooooo,9s
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long
oooooo,49
long integer
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long integer literal, 15
loop
over mutable sequence, 97
statement, 87, 96, 97
loop control
target, 87

makefile() (socket method), 29
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name, 60
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mapping, 119
oooooa,?24,29, 66,81
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test, 75
metaclass, 120
method, 120
built-in, 27
call, 70
user-defined, 25
goooooo,?2s,27,70
method resolution order, 120
minus, 71
module
extension, 20
importing, 88
namespace, 28
gooooao,?27,66
modulo, 71
MRO, 120
multiplication, 71
mutable, 120
0ooooog,?2s, 80,81
mutable object, 19
mutable sequence
loop over, 97
goooooo,?23

name, 11, 55, 60
binding, 55, 80, 88, 89, 100, 102
binding, global, 92
class, 102
function, 100
mangling, 60
rebinding, 80
unbinding, 84

named tuple, 120

NameError
oo, 60

NameError (built-in exception), 56

names
private, 60

namespace, 55, 120
global, 25
module, 28

negation, 71

nested scope, 120

new-style class, 121

newline
suppression, 84

NEWLINE token, 8, 96

next() (generator 0 0 0 0 0), 64

None, 21, 80
oooooo,?2l

not
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not in
ooo,7s

notation, 4

NotImplemented
oooooo,?2l

null
operation, 83

number, 15
complex, 22
floating point, 22

numeric
oooooao,21,29

numeric literal, 15

object, 19, 121

immutable, 60, 63
oct

oooooo,49
octal literal, 15
open

gooodo,29
operation

binary arithmetic, 71

binary bitwise, 72

Boolean, 75

null, 83

shifting, 72

unary arithmetic, 70

unary bitwise, 70
operator

overloading, 33

precedence, 77

ternary, 76
operators, 17
or

bitwise, 73

exclusive, 72

inclusive, 73

ooo,7s
ord

oooooo,22,23
order

evaluation, 77
output, 80, 84

standard, 80, 84
OverflowError (built-in exception), 21
overloading

operator, 33

package, 88
parameter
value, default, 101
parenthesized form, 61
parser, 7
Pascal
language, 97
pass
0,83
physical line, 8, 9, 13
plain integer
oooooo,2l
plain integer literal, 15
plus, 71
popen() (in module os), 29
positional argument, 121
pow
oooooo,47,48
precedence
operator, 77
primary, 66
print
0, 35,84
private
names, 60
procedure
call, 80
program, 105
Python 3000, 121
Python Enhancement Proposals
PEP 0255, 86
PEP 0342, 66, 86
PEP 0343, 51, 100
PEP 236, 91
PEP 238, 116
PEP 302, 88, 89, 116, 119
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PEP 308, 76
PEP 3119, 42
PEP 328, 90
PEP 343, 114
Pythonic, 121
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backward, 35, 63
reverse, 35, 63

raise

O, 86
raise an exception, 58
raising

exception, 86
range

ooooog,97
raw input, 106
raw_input

gooooag, 106
readline() (file method), 106
rebinding

name, 80
recursive

0oooooo, 64
reference

attribute, 66
reference count, 121
reference counting, 19
relative

import, 90
repr

0oooog,3s, 64,80
representation

integer, 22
reserved word, 12
restricted

execution, 56
return

O, 85,99
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quotes, 35, 63
RuntimeError

oo, 84

scope, 55

send() (generator 1 0 0 O 0O), 65

sequence, 121
item, 66
gooooa,?22,29,66,67,75,81,97

set
display, 63
oooooo, 24,63
set type
oooooo,23
shifting
operation, 72
simple
statement, 79
singleton
tuple, 23
slice, 67, 122
oooooo,44
oooooo,3l

slicing, 22, 23, 67
assignment, 82
extended, 67

source character set, 8

space, 10

special

attribute, 20
attribute, generic, 20
special method, 122
stack
execution, 31
trace, 31
standard
output, 80, 84
Standard C, 13
standard input, 105
start (slice object attribute), 31, 67
statement, 122
assignment, 23, 80
assignment, augmented, 82
compound, 95
expression, 79
future, 90
loop, 87, 96, 97
simple, 79
statement grouping, 10
stderr (in module sys), 29
stdin (in module sys), 29
stdio, 29
stdout (in module sys), 29, 84
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stop (slice object attribute), 31, 67
Stoplteration
0oa,64,85
str
oooooo,3s, 64
string
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conversion, 35, 63, 80
item, 66
Unicode, 13
goooda,?22, 66,67
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subscription, 22-24, 66
assignment, 81
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suppression
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sys
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sys.exc_info, 31
sys.exc_traceback, 31
sys.last_traceback, 31
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sys.modules, 88
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sys.stderr, 29
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sys.stdout, 29
SystemEXxit (built-in exception), 58
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operator, 76
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TypeError
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bitwise operation, 70
unbinding
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unicode
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Unicode Consortium, 13
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user-defined
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user-defined function
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user-defined method
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module, 27, 66

mutable, 23, 80, 81
mutable sequence, 23
None, 21
NotImplemented, 21
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raw_input, 106
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return, 85, 99
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yield, 85
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NameError, 60
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