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O00000o000oo0o00oo0OPythonOD 0000000000000 O0O0OO0O0”0000000000O
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
0000o00o0oooooooooooooooooooooooooooooO0n library-index OO OO0
00000000000 PythonOOOOOODO tutorial-index 0000000000 COOOOOO C++0O
00000000oooooooooo0o00o0ob000000000000 extending-index O O O Python O
0000000000000 00000000000000000000 c-api-index DO0OC/C++ 0000
gobooooboooooooooboocoobobooobooooon







010

HRERERE

00000000 0DO00oUd0oPython D00 0OD0OODO0ODOODOOOOODOODOOODOODODODOOO
gooboboboooooog

gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
gboboboooocooboooooobooooooooobobOobOobOoboOoooboooobooobooDbOon
oooooooOoOoOoOOODOOOO0OOOOOOOOOOOO PythonOOOOOO0O0O0O0O0O00O00O0O0O
goocooooobooooboooobooooboooOooOoOooobOOoOobOOoOoOoOoOoOoOoboooboboOobbooboooon
ooooCoOoOd PythonODOOOOOOOPython OO DOOOOO0OOODOOOODODOOODOOOOOOOO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
goooooooooooooooboooobodoooooooooo0 —OoOoOoboooooOooobooooboobooon
ooooog g

goooobboooooooooooobobbbobbdodgoobLbLbL —bbbooooo
0000000000000 0oooooooooooooooooooDooon
Python 00 O0OOOOOOOO(CUODODOOOOOOODODOOCOO)OOUODOUOOODOOOODOO
0000000000000 ooooooooooooooooooooooooDooon
0000000000 00000000 (imprementationnotes)” D00 000O00O0O0OODO

Python 00 0000000000000 O0O0OOOODOOO0ODOOOODOOODOOODOOOODOOODOO
library-index 00 0000000000000 O00O0O0O0O0OOOOOOOOOCCOCCOOOOO0O0O00000O0
goboooooooooooobbooooooo

1.1 00 PythonO OO

Python 00 O0OO0OOD0OO0O0OOOCODOOOOCODOOOCOODOOOOODOODOOOODOOOODDOO
gooodooooooooooooo

gogboooobooboobbooboobog:

CPython 00OO0O0OOOODOOOOOD PythonODOODOCOOOOODOOOOOODODOODOODOODOO
cooboooooooooboboooo
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Jython JavaOOOOOO PythonOOOOODOOO JavalOODOOOODOOOOOOOODOOOODOOOO
O00O0Java0O0OOO0DO0OD0O0OOO0O0OOOO0O0OOOOOOODOOOOOOOOOODODOOOOOOD
O00JwvaOOOODOOOODODOOODOODOODODODOODOOODODODODODOODOODOODO
O the Jythonwebsite 00O D0OO0OO0D0O0O

Pythonfor NET 0OO0O0O0O0OO0OO0OO0OO CPythonOOODO0O0OO0O0DOD0O NETOODOOOODODOODOOOOO
00000000 NETOOOOUOOUOOOODOOODOOOUOOOOOOO BrianLloydOOOOOO
0000000000 00D0O00000 Python for NET homepage 0000000000

[ronPython .NETO Python 000 OO0O00O00O000O00OOOOPython NETOOOODOODODO ILD
0000000000 PythonOOOOODODO Python DOOOONETODOODOOODOODOOOO
00000 JythonOODOOOOOOO JmHuguninOOOOOOOD0O0O0O000000O0O00O0OO
O the IronPython website 0 000000000

PyPy 00O PythonOOOOO PythonOOOOODOODOOO0ODOODO0OODOOOOODOOODOOODOODOO
OO0 JustinTime) 0O O00O0OOCO0O0OOOOODOOOOOOOOODOOOOOOOOOOOOO
O00mMPython 0O OOOOO0DODO0OOOOMOODOODOOO0DODOOOODOOOODOOOOOODO
OO0000CO000O0OO0O0DOOCO0DOOO0ODOO the PyPy project’shome page 00O OO0

0o00o0ooooooo0o0ooooooo00ooooOo0o0000oooooO0O0Ob0O00000 Python O
oboobooboocoooooobobobooooooooobobOobooOobooboobooOoobooooooDoOon
gopboooooooooooobooooooooooooooooooooboooooooo

1.2 0000000000000

g0oo0ooO0o0ooO0oOoO0oOOdOoOOBNFOOOOODOOOODODOUODOOOODOODOOOODOOO
goooooboooog:

name

lc_letter (lc_letter | "_")=x

lc_letter = "at..."z"

O000O00Onamed lc_letter0000000O00000000 lec.letter000000000000
00000000000000000O0lc.letterD 'a' 00 'z'00000000000000O00
000000 (@O00000000000000000000000000000000000000000
00 (name) 0000000000 O00)D

O00O0name(000000O0ODOODOODOODOOOO)O ::=0000000C00ODOO(H)ODOOOOD
goooooooooooooooos;ooobooobooboobooboobOoobOooDbDOooDbOoOon
ooooo («)ooooooooooooooooooooooooos;ooo0b0b00O0 & Ooboooooo
oooooooo(r poooooooooooooooooooooo(@oooooooooooooo
goooooobooooO)yobooobooOoOo«~00D0 +000000OD00O0ODODOODODODODODOOOO
goboooobooooboooooobooOoooOooOooboOoOoOoobooOooobooOoOoooOOoOoOoOOoOoOobboOoon
gooooooooooooooooooooooooobooDbOoOo;bo0oboobOOooDOoOoDboOon
gobbooooboooooooooboocOoOoobocooboooooon

4 0100000


http://www.jython.org/
https://pythonnet.github.io/
http://ironpython.net/
http://pypy.org/
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(booooo)oooooooooooOoOooOoOoOooOoOoDoOoO:00000C0O0O000O0O0ODDOODLO
0oooooooooooo ASCioooogooogo@ooo)ooooooooooooooooooon
gooopoooo (x...>»00oooooooooooooooooo0oooooooo;ooo0o’0ooon
0’000000o0o0oooooooooooooOoDoOoODOOon

goooooobooooobobbooooobbbbooooobLb bbb bboooULDbobO:
gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
goodooooo ¢codoo»)DbOo0o0 BNFOOOOOUODOoOoooooooo;,oooooooooo
gooboobobobooooo

12. 0000000000000 5






020

HRERERE

Python OO0 OD0O0OOCOO0O0D0 OOQO (parser) 0000000000000 O0O0O0O ODOODOO (lexical
analyzer) 000000000000 OOOO (roken) 0000000 O0OO0ODOO0O0OODODOOOODOOOO
ggbobooboobbooboobboobd

Python O 7-bit0 ASCI OO OO0O0O0O0O0OOO0OOOOOOOOOOO

00000 23000:000000000000000000000O0O0O0DO0 ASCIOOOOOOOOOO
gooboboboboooooog.

00000o0o0o0ooO00oooooOOdPythonD 8-bit0 00000 0OOCOOO0OODOOOOOOOOO;O
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
gobooboooboobboon

oooo0oooo0O0ooooOooO0o0ooooOoocOoOoobOrobooOoOooOoOOoOoOOooOoonO ASciioooon
oooo

O000ooo0o0ooooooooOoO:s-bit0 00000000000 ISOLatin-1(0O0000O0DOOO
000000o0ooooooooooooooo ASClicooogoo)ooooooooooooooooon
0000000000 Unicode 000000000000 0O0OO000O0DO00DOOO0ODOOOODODOOO
0000oooo uUTF8 0000000000 00UTEF-8000000 ASClIOO0O0O0DO0O0OO0000000
0000 (ordinal) 128-255 00 00000000000000000000000O0000O00OO0OO0O0OO
Latin-1 0 UTF-800000000000DO0O0O0COO0000 Lain-10000000000000000O
gopboooooooooooobo0oobooooooooooboooooDOoOooDbboOooobooOoo

21 000

PythonOOOOOOODOO OOO (logicallines) DO0O00O0OOOO

211 00O (logical line)

000000000000 NEWLINEOOOOOOOOOOOOOOOOOO (000 : compound statement
J00O0ODO:statement) 00 0000000000000 OOOOO0ODODOOODOODOOODOOOOODOO
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000 000 (physical line) 0000000000000 00000O0O0DBOO0O OOO (line joining) O O
gooooo

2.1.2 000 (physical line)

00000o0o000o0oo000oo00o0oo00o0oo00o0oo000o0oooo0ooooooooooo
0000000000000 o00Do0Doo0Do000ooo00DO0O0Unix 0000 ASCIILF (OO O : linefeed)
000 WindowsOOOO ASCIOOO CRLF(OO:return 00000 0O0O) O Macintosh OO OO ASCIT
CR(OO)OoDOoOoDOoOooooDOoDOOooDooDOoooOooOooooooooooooooooooooooad
0000000000000 00o0o00o0ooo0o0oooooooooo

Python 0000000000 DDOO CODODOOODOODOOD (ASCHILFOOOOOOODOOO \nOO
00000ooO0)o0o0oo PythonAPIODOOOOOOOOOOOOOOOOO

2.1.3 0000 (Comments)

ooooooooooooooooooooooOoooos;oooooooooOoooooOoboboOooooon
goboooobooooobooooobooooobooOooboooobooooooooooOoooOooDOoOooboboOooon
gobO;0b000b0o000o0o00oood

214 0000000 (encoding declaration)

Python 0000000000000 DO0OO0DODOO0OODOOOON codingl=:1\s*([-\w.]1+) 00000
gooooobooooboooobooooobOOoO0oOOoooOO;obOo0o0obOOoOobOboobOboOobObOOobobooobooboon
goboooooooooooooboooooboo0oobooobooooobooooobooooDOoDOooDboboooon
gobboooboooooooobooOooOoooOoOoOoOobOboOoOoboboOoobooboOoooo

# —x— coding: <encoding-name> —#*-—

000 GNUEmacs 0O O OOOO0O0O00OO

# vim:fileencoding=<encoding-name>

0000000000000 0000000D UTF8OOOO000O0D ("\xef\xbb\xbf")OOODOOODO
000ooouooo UTF80O0OU0U0D0D0OU00O0O0U00OoD (DoUO00 Microsoft 0 notepad 00D OO0
gopooooooooooo)d

oo0oo0ooOoo00oooOooO0O0OPythonOO0O0D0OOO0OO0ODOOOOOOOOOOOOOOOOOOOO
0000000000000 0O00O00oDODOoOoODOODOO UnicodeOOODODOOODODODODODDODO
Oo0oO0oo0O0O000000000000000000 UnicodeODOOOODOOODOOOOOOOOOOO
oobooooood

8 020 0000
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215 0000000

000o0o000oO0o0o0O0o0o00O000O00O0DO000D00O0DO00ODDOoOOD (VOOOoDoOooDo
gooob:0o00obo0oboboboooooboboboooobooboboooboboobOobOobDOooOoon
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobooobobo:

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

gobooooooooooooobooooobooboooboooooooooooooOooooDoOboOooDboboOoon
gboobooboocoooobooooboooooooobOoboOoooOoboOoboooOobOOobOOobOOoOooboOoDbDOon
goooooooooooooooooooooo@oooooooOooooooooobooOoooooon
oooooooooooooOoOooooooOoooO)yoooooOoooooOoOobOoOoOoOoooOoboooooon
ooboooboooobooooobooooobooo

216 00000000

000 (parentheses)d OO O (square bracket) 00O OO0 (curlybrace) OO OOOOOOOOODOOO
gooo0oooooboooooooooooooboooon:

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

ggobobbooobboooobbooobbbooobbooobbbooobboooobbooon
000000000000 DO00O00O00O00O0O0ODO0O0O0OONEWLINEODOOODODODOODODOOOO
gooboooooooboooopboOoooo(@UuonD)oooUoooOo;,Dooo0oboUooDboOoooooo
ggooogon

217 00O

gooooooooooo0O0ODOO0O0000000000000000000000 (0000ONEWLINE
oooooooooooo)yhoooooooooO0oOOoOoOooOOooOoOoOooOoOoOboOO00-00-00 (read-
eval-print) 0000000000000 0COO000DOOOOCO00OOOO0O0O00O0DO0O0O0O0000O0 (O
oooooooooooooooooooooo)bobooooooOooOoOoboOobooOoooboooboon

218 00000

goooooooooooooo(@oooooooo)oooooooooOoOOOOOOOOODOODODOO
gobooobooooooooobooobobooobooooooooooOoooobboOoobooOoo

21. 00O 9
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oooooo@Uoooooo)l1000g8000O0O0O00OO0O00O0O0OO00D0DOO00BODOOO0
gooooooo spoOoOoOOOOO0OO0OO0O0O0O0O0 (UnixODDOOOOOOOOODOOOOOOOOOO
gooo)yooooooooooooooooooooooooooooooOooooooooooooDoo
goooooooooooooooOoOoOoO0oOOOoOOO0OOOO0ODbOOODOOODOO;ODbOO0ObOOObOOOn
gobooobooooboooboooo

oooooOooooOoOoOoooOoboocO0o00:-0UNIXODOOOOoOoooooooooooooooooooo
gooooboooooobooboooboobooboooboooboooboobboooboobobooboooooboon
gobooobooooooodoobooobooooooooOobOo0oobooOoooon

gogoooboooobobooobbooobobbooobbbbooobbooobbbooobLbbLoobbo
gobooooooboboooboobooboboooboobooobooboobooboobboOon
(O0oDO0o0oO0oooOOooOOoUOOoDbOUOODOoOOoOoO)O

0000000000 0D00O0O00000C0O00 INDENTOOO DEDENTOOOOOOOOCOOOO0O0O
goboooooooooooobooooobooobooooooooon

o000ooo0O00ooO0o00Do000o0oo0O000oo0O00D (pushO0O0)O00; 0000000000
(pop)000CO0O0O0O0O0OODOOOOOOOOOODOOODOOOOOOOODOOOOOOOOODOODODOD
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
00bD0o000DOo00DO0o0O000OO0O0OU00DOOINDENTOODOOOOOOOODOOOOOOO0On
gboooooooooOooooooOooOooOoobooOoOo0obOOoOoO0oOoOoOO0obOOo OobOoboOoOobOoooOoon
; 000000000 0DO000000DO000000DO000000000D0000000D0O DEDENT
gboobooboocoooobooooooooboooooobooboooOoobOOobOoboobOoboOoboOooOoooboOoDoOon
ooboOooboooob0oood DEDENTOOOOOOO0OO0OO0O0000Od0

oo0ooooo0o@Uooo00oooO0)00000000 PythonOOOOOODOOOO:

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)

return r

gobbooobobocooboooobooooooog:

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

return r # error: inconsistent dedent

10 020 0000
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(Obo0ooooo300000oo0o00oooO00oooO00;000000000000000000O00OO
—return rO00000OC0OCOOOOOOOOOOOOOOOOOOOOOODOOODOODOODODOOODO)

219 00000000

gbobooboooocooboooooobOOoboboOoooOoOobOOobOOobOobOoboOoOoOobOboOoboOoOoooOoOoDOon
gobooooooooooooobooooOoOooboooobooOooooooooOooooDoOooDboboOooon
oooooooooooooooooooooOooOoOOOOOCOCOOOOOO0O0(@oooebOOOODOOO
00000aab000000O0O0O0DOOODO)O

22 00000000

NEWLINEO INDENTO O OO DEDENT OO OOO0OO0O00O0O00O0O0O00O: 000 (identifier), 00000
(keyword), 00 00,000 (operator), 0000 (delimiter) 00000000000 @OODO0O0OODOO
o0)oooooooooooOoO0o0oUoooO00o0U0o0o00oO0O00DUo0OoO0DOO0O00oDUUoOooOoOOoO
goooogboboooobbooobboobbboobbooobboobbooobbUuoobobbo
ooo

2.3 000 (identifiery OO0 O00OOO (keyword)

000 @00 00 (name) 000000000000 O000O:

identifier = (letter|".") (letter | digit | "_-")=
letter = lowercase | uppercase

lowercase n= "at..."z"

uppercase = "ATL,.."z"

digit = "o"... "o

oobbooobooooooooobOocOoOoOobocOooboooooon

23.1 00000 (keyword)

00000o0oo0ooo0oO0OC0O00n pythonOOOODOO DOOODODO (keyword) DOOOOOOO0OO0O0ODOO
gobogbobobooooooobobobobobooobooboobobobobooon:

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

class exec in raise

Jooooooo)

23. 000 (identifiery OO OO0 DO (keyword) 11
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(Cooooooooo)

continue finally is return
def for lambda try

0000024000:000000000 NoneOOOOOOOO0O0O0O0OOODODODO NoneOOOODODO
goooboboboboooooooogoobobobobooobooooobooboboboboboboooo
ggbooooobooobod

oo0ooo25000:as0 withOOOODOOODODOOOOOOOODOODODOODOOODOOOOOOO
0000000000000 withostatement OO0 futwre 000000000000

ooo0O026000:as0 withOOOOOOOOOOOOOOOO

23.2 000000000 (reserved classes of identifiers)

oooo({@ooooooo)ooooooooooooooooOOoOoOoOOoOOoOoOoOOoOoOO0O00000
goboooobooooooooobooon:

_x 000000 from module import » O import 0000000000000 OOOOODOOO
ooooobooooooooooobooboooboooOo _.booboooob;000000 _builtin._ 0O
ooooooooooooooOooOoOoO0O0O0OOO0O0 _O00O00o0oooOOooOoOooooOooOoooboOooo
mport 1 OO DOOODOOOOO

O0O: OO0 000000000 (internationalization) 000000000, 000000000000O
U000 gettext OO oooooo

.+ 0000000000 (system-defined) 0000000000000 000000@OO0O0O0OOO
oo0)oooooooooooo;o000000000o0oobo0 ooooooOooc oOoOooOooob0000oo
0000 PythonOOOOOOOOOODOOOODOOOODODODOOOOOOODODODOOODOOOOO
000000000O0oDO0bO0bO000 000D .« 000000D00DO0ODOO0OOO0O0ODODOODOO
ooooooooboooooooooooo

.+ 000000000 (class-private) ] 00 0000000000000 0O0O00O0O0OO0OO0OOOCOOO
oooooooooooooooooooooooo»oooooOorooooooooooooo
O0OOOCOOOOOOOODOO D000 (dentifierd 00000 (name)) DOOOOOOOOO

24 0000

0oDoo ditera) 000000000000 OOOOOOOOODOOOOO

241 0000000

ggboboooboobuooboboobooboog:

12 020 0000
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stringliteral n= [stringprefix] (shortstring | longstring)
stringprefix = LRl | LEPRL | "ur" | nR" | nyg" | "UR" | "gr" | "4UR"

| npn | ngw | "Hy" | "Ry " | "HR" | "RR"
shortstring n= "'" shortstringitemx "'"™ | '"' shortstringitemx '"'
longstring n= "'r'w Jongstringitemx "'''"

| rmmwma longstringitem* Tmwwmwa

shortstringitem = shortstringchar | escapeseqg

longstringitem = longstringchar | escapeseq

shortstringchar := <any source character except "\" or newline or the quote>
longstringchar = <any source character except "\">

escapeseq = "\" <any ASCII character>

gobooobbooobooobbuooobbooobboobu0ob o000 bUuOogn stringprefix
000000000000 0000000000000000O000D0O00OO000D0O (source character
set) 00000000000 0OO0OUO0ODOOODOOODOOOOOOD ASClIOOOoOUOOOoODOOooDODO
(encoding declaration) 00000000000

oo0oooO0oo:o00o0o0oUOo0DUo0U0OoO0OUO0()UooUDOOUOOUO (MOUDOOUDOOUOO
0000000000000 00ooooooo0ooDo0 @O0 00000 000o: triple-quoted string
0ooo0ooOoo)yoooooooo ()ooOooOOooOODOUOOO0OO0OD0ODODODODODOODOODOUOD
gogoboboooobbooobbboooobboooobbooobbbooobbboobobLbbooon
o000ooo0 '»' 000 'R'UODD00O00OOO0ODOO0OO0O0; 000000000 rawO00O0O (raw
string) 000 000000D0OQOO00OO0OOO0O00ODOOO0OOOO0O0ODOO0OOOOOOOO 'uw'0 'urgd
000000000 Unicode 0O O (Unicode string) 0 000 O O Unicode 0 000 Unicode DO OODOOO
gooISo10646 00000000 Unicode 0000000000 OUnicode 000000000 OOOO
0000000000000 o000o0oo0oDoo0o0o0DOooOoD ' 000 'B'O000O0O Python 2
000000000000 o@oOooUoo203000000000000000)Python3 00000
gooobbooobbbooobbboo '«w'gbb 'pruoggobbbg 'rrogobbbooobbo
oooo

0000000000000000000000000000000000000000000000000
0000000000000000000000000000(@O0000000000000000000
0)0 (00000 »0000700000000000000000000000000 '0 00000
00)0

'vr'000 'R*UO00C0O0ODCOO0DOC0O0ODOO0OODOO0O0OOOOODOOOOCOOOUODOOOO
0000000000000 ooooooo python 000 O0OODOODODOODOODOOOOOOO:

24. 0000 13
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goooooogoono od g
\newline 00

\\ 0DoOoooooo ()

\ ooooo ()

\" ooooo ()

\a ASCIIO 000 (BEL)

\b ASCIIOOOOOD00 (BS)

\£ ASCIIOOO0OD000 (FF)

\n ASCIL OO0 (LF)

\N{name} Unicode 0000000000 name 00000 (Unicode 0 0O)

\r ASCII 0 0 (CR)

\t ASCIIO 000 (TAB)

\uxxxx 16-bit0 16 000 xxxx 00000 (Unicode O 0O) (1)
\UXXXXXXXX 32-bit0 16 00 0 xxxxxxxx D0 000 (Unicode 0 0O) 2)
\v ASCIIO OO0 (VT)

\ooo 8000 oooOOOOO 3,5)
\xhh 16000 AAODOOODO 4,5

Oo0:

(1) 0Ooooo0oo0o0o0o000o0o0ooooooooooooooooooooooooooooooon
ooooooo

(2) Unicode 0O0O0COOOO000O0O0O0OODOOOO0O0O0O0O PythonO 16-bit00000O0O0000O0OO
gooOoOoOoOooo (o0000o0o0oo0oO)0ooooooUgO (Basic Multilingual Plane, BMP) O O
0000000000 (surrogate pair) 00 0000000000000 0OO0O0O

(3 Do coooooooo 300 8spopooopoooon
4 OO0 COUOOooooooo 200 16000000 DOOOODOO

() 00000000000 160000 800000000000 DOODOO0DOO0OODOOOOOODODOO
000000000 00000O000000000000D0000000O0Unicode0J000O0O0O0O
0000000000000 00000000000 UnicodeJOOOOOOO

000 cCcOU0oO0oodpoOooOooooOoofOoUioOU0OoU0oOoUdUoUDU0O0O0U0ODUOoDOoOoOooDOooooGg
goobooooobooOooOoobooooOooo(@UobOoOoOoOobDoOoOoOooOoUODO:DOoOo0bDbOOoDOoOoboO
0000000000000 0O0O00DOOo0OOo00DOOo0oOoOoOooO)ogoDood »(Unicode 0O)” O
O0O000O00o0O0O0O00DD0OO0ODO Unicode0OOOOOO0OO0OOOOOOOOOOOOOOOOOOOOOO
gbooooooobooboboboooooon

oooo 'r*000 'r*uogobobcdoboboooboooooobooooooooobooooooooooan
0000000000000 00000 000000000000 r"\n"ODODODO:000D0OO0O0OD
ooboOo 'n*0000000O000O0O0O0O0O0DOOO0DOOOOOODOODOOO0OOO0OOOODDbOO
000000000000 0000D0O00DO000O0L; 0000 c"\"" 0000000000000 DOO
00000000000000000000000000,;x"\"O0O0D0OD0O000O000000 (rawO D

14 020 0000
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00oooooooooooooooooooooooooooono)yoooooooo@oooooooon
ooooooooooooooooooooo0)rewdODOOOOOOOOO0OOOODOOOOOOOOOO
gooooboobooooooooobooooobooboobOOoobDOoobOOooDbDoOooOboOoD bOoo
gbooboooooooooocoobooOooooooooocooon

'r'000 'R'O0000 'u'D 'U' 00000000000 \uxxxxOOO \UXxxxxxxxO0O00OOO
gooboooobooboooobobooooobobbooooboboooobDoboobobbobooo
000 ur"\u0062\n" 00300 Unicode 0 O : "LATIN SMALL LETTER B’ (0 0 0 0 O O B)[’REVERSE
SOLIDUS’ (D0 000) 0000 "LATINSMALLLETTERN (COOO0OO0O N)OOOOOOOOOOOO
gogobobooobbooobboooobbooobobooobbsbboobbooobbooobbo
000000000000 0000 \uxxxx00OO0OOoooOooo0ooooooooooooooooDo
gooboobobobooooo

242 000000 O0OOO (concatenation)

gooooOoOooooooooOobOO0oUoUooOobDbOO0UU00D oo oooooo)booooooDo
goobobobbobbobobioioooooooooooooooooobooouoggg "hello" 'world' O
"helloworld"OODOODOOOOOOOOODOODODOOOOODOODOODOOOODOODODOOOOO
ggbobooboobbooboobooobooboooboobboooobg:

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

)

gobooooboooobooooooOooOooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOonon
goooogooooooooooooooooooooo vy 00000000 oooooooooDoon
oooooooocooO0ooooooooOo0oOooooOOooO0O000o00 eawOOOOOOODOOOOOOO
ooooooo)ooooooooooo

243 000000
0000000 4000000: 00 (plain integer)D 0 O O (long integer)D O 0 O 0O O O (floating point

number)D 0000 O (imaginary number) 0 0000000000000 COO000ODO (DO0O0OOOOOOO
Joooooogoooo)o

ooooooooooooOoooooooooooooobO0O0;-100000000000D00OD0O0
(unary operator) ' 00000 10000000000O00CO

244 00000000 OOOO

gobbooboobboobobooboobbooboob:

longinteger = integer ("1" | "L")

24. 0000 15
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integer BE decimalinteger | octinteger | hexinteger | bininteger
decimalinteger := nonzerodigit digitx | "0O"

octinteger BE "0" ("o" | "O") octdigit+ | "O" octdigit+

hexinteger = "om o o("x" | "X") hexdigit+

bininteger = "O" ("b" | "B") bindigit+

nonzerodigit n= A

octdigit = "or..."7"

bindigit = "o" | mav

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

goooooooooobooobog r»1*oogbog '‘vrooobbboobog 1Yo '1'obogobo
gooboob 'v.rooobobobooooo

goooooooOooooooooUooooUooo0o0 (@©oOo 32-bitO0O0DOooooooooo
2147483647) 000D O0O0D0DO0O0DO0OODOOODOOODOOODOY 00D0DO00D0O0O0DODOO0O0DOO0
ggboboobooboboobooboboobooboooboon

oooooo@ooo)oooooOoob0o@oooooooo)ooooobooDoDOD:

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

245 000000ogoooo

oobooobooooboooooooooooooono:

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

fraction = "." digit+

exponent = ("e" | ") "4+ | "-"] digit+

gooooooooooooooooo8uooooooooooooooooo1ooDooooooooon
goboooboooobooooog o77e0100000000000 77el0000000000O0000O0O
goboooboooobooooobooobooooooooOobOboOooobooOoobooooooDooOonn:

3.14 10. .001 1lel00 3.14e-10 0e0

gooooooobooboobOoobobobooboboooooob0,-100b00b0bO0obOoobOOoOoDbOobon

1 0000024000 PythonO0OO 80000 160000000000000000000000COO0OO0O0O00OOOOO
000 32-bit32-bit0000000000O)0000000000000000 429496729600 0000000000000
0D00000000000000 4294967296 000000000000000000O000O0OO

16 020 0000
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(unary operator) - 00000 1000000000000

2.4.6 00U (imaginary) 00 OO

gobooooooobooooobooooooon:

imagnumber = (floatnumber | intpart) ("3j" | "J")

goooooooooOoo o00O0O0OUODOOUDOOOUDOOODOUOOOUDOOUODOOOOO
gogoboobboooboboooobbooobbbooobbooobbbooobboooobbooon
(3+43) boobooboboooboobbooboobDbooboobbooboobbooboOobDbg:

3.143  10.3 109 .0013  1e1003j 3.14e-103

2.5 000 (operator)

gobooboobooboboad:

+ — * * % / // ]
<< >> & - -
< > <= >= == = <>

oobo00 <>0 !'=O000b0o0b0c0oobooo0oooboocooooo0ooboooooobooOon '=00b0ob00o0;
<>0o0obDoooboooooo

2.6 0000 (delimiter)

oobooobooooboooooobooooobooon:

00D0Do00oo0oo00ooo0o0oDooo0oDoo0U0oDo00o0oo0ooooooooooDooooDooon
00000 (ellipsis) COODOOODOOO0ODOOOOO0ODODOO0ODOOOODOOODO (augmented assignment
operator) 00 0000000000000 O00O0O0OOOOOOOOO

00oo0oDoOoOo ASClioogdo0o0ooOdoooD0o0oodoooodooooDOooooooooDooogo
goobobobooog:

2.5. 000 (operator) 17
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0000000 ASCIIOOO0OOPythonOOO0OD0OOO0O0DOOOO0OOO0O0ODOO0OO0OO0O0O0DODOOOOOODO
oooboooobooooooooooog:

18

020 0000




19

0 30

HRERERERNRN

31 0000000000000

Python 0O OO0 000000 (objec) DOODDODD0O0OO000DO0O0O000OO0OPythonDO0O0O0OOOOO
joooo0ooooboo0o0oooo0o0o0oodUooDoO0o0U0oDo0Uo0oDoDO0@E@WUUoDoDOooooooDooon
000000000000 00000000000000000O0: VonNeumann O ?0000000000
00000: stored program computer” D 000 O0O00O0O0O0O)

0000000000000 0D0D0 (identity) 00 (type) DOO D0 (value) 000000000000 0O0OO
gboooooooobooboobooo bobooobooboo oboobDOobOoOoboooOoobooobo;ob0oo00oon
ooooooooooooo0o0o00ooooooOO0O0000oooO000 i’ 00000000000
ooooooooooooocoooo;00 id() OboobooooooooooooooOoooooo (oo
gooooooooooooooooUoooo)oooogooooDooooo o oooOooooooooo
000 00D0000000000000000000000000 (P0000000000”00)000
goooooobo0ooooooooObo0ooDOo0oboo0oooD type() OODOODOOOODOOD (OO
000000000000 0) 0000000000 00000000 O (value) 000000000000
00000ooooooo0O00oooooo0 0000 (mutable) O0O0O0000O0;00000000000000O
000000000000 000000 0000 (immutable) 000000000 (@OOO0O0DOOOOOO
gobooooboooooooooooOoooOoOoOobOboOoOobOoOooboOoOooOoOOoOobOOOoOoOoDbboOoOon
gooooooooo;,0ooooo0ooboobooboobOoobooboobDoobOOooDOooDOoOon
000000000000 000000000000 mmutabilityy 000000000000 0O000O0OO
gooooooooooooooooOOoO)ooooooooooooooDOoOoDooOD;DbooDOO00OO
gobooooooobooooobooooooobooooooogo

000000000 00o0D0dDo0DO000oU000;, 000000000000 000 (unreachable) 0O 0O
000000000000 (garbage-collection) 1000000000 ODOOODOOOOOOOOOOOOOO
ggoobobooobbooobbdod —booobooobbooobbooobbooobboooobo
gogboboooboobooooboon

000 CPythonOOOOOOODOOO (reference-counting) 000000000 @OODOOOOO)DODOOO
0000000000000 0o0ooo0oDo0U0oDo00o0o00ooo0ooooooooooDooon

«l godooooooooooooo0O0o0000wpe0 00000000000 000000000 O0O0OOCOOOOOOOOO
goooooooooOoOOOOOO0OO0OO000O000O0O0O0O0bOOO
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
goboooooooboboooboooooOoOooboboOooOoooooOoOobboOoOoDbb gcOobOOoObOOOOO
00000 CPythonODODOOOOCOODOOOOO0O0OOCPythonOD 000000000000 OODODODO
oooooooooooooooooooOobooOoOoooooooOoOoooO0OoOooooOooDoO @ooooooao
0o0oooooooo)o

gboooooocooooobooboobOooOooobOobOoOoOoOoOoOoOoOobOO0obOobOOoOobObOboOoOooDOOon
0000000000000000000 ’try...except’ 0000000000 O0OOODOODOOODODO
goboooboooobooooooogoo

0000000000000 000000000000000000 00 (externa) 7000000000
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
goboooobooooboooooobooooooooboooooooobooooooOooooOoobooOooboboOooon
00000 close() D0O0OOO0O0DOOOOOODODOOOOODODOOOOODOOOOCcoese00O0OOOOO
000000000000 try...finally’ 0000000000

oo0oo0oooooooOOoO0O0oO0OO0000o0o0o0oo0oDoO0O0O0;0000 0000 (container) 1000000
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goboooooooooooooboooooboooobooobooooooooooboooooDOoDOooDbboOooon
gooooooooooobooooOoooOOoOoOOoO0oOOO0OOOO0OOOO0ObO;00DbO0O0OOOObOOObOOOn
gboobooooooooooooooooboboboooboobooooboboboooboobooooDbOon
oooooooo(@woooooo)oooooooooooooooobooOoOooOooboOoOoooooooooon
gobooobooooboooooooooobooooboooboooooboooooooon

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
goooooboooooobooooobo:coboooboo0ooboobboobobooboboooooooooooon
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oooooooooooooooboboba=1; b =100000 a0bpb00 100000000000

goooobobboooobboooooobobboooobobbbooooobbbbooo ¢ = 115 d =
(poobobb cO0dO0b00Ob0OobOOobOO0obOO0ObOO0ObObOObOOOOOOObODOobODObOOobDOoDbODODbDOn
0dpooooooodOd (e =d= [100000 cOdO000000D0OOO0OODOOOODODOO)

32000000

000 PythonOOOOOO0O0OOOCOOOO0ODOOCOJavaD0000O0OO0C0O0O0O0O0ODOODOOOOOOO
000)oooooo00oooooo000ooDOoO0000ooO00000O0000000000000 Python O
00000000000 (@ooooooooooooooooooooo)oooooo000000000
oooo

O000000000000000’0000 (specialattributey 0 0000000000000 00O00O0OO
gobooooboooooooooobooooobooooboooooooobooooooOooooOoDoOoOooboboOooon
goboooooooboooooooooooa

None 00000000 O0OUO0OUO0OOOOOOOOODOOUOOUOOOOOODOOODOOUOO
gbooooooobobd v NenedgboooobobobobobbobbobobbOOoOLODO

20 030000000
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0000000000000 0U000000000000dd NoneOOOOOO NoneOOO (truth
value) 0 O (false) D OO

Notimplemented OCOO0OO0O0OO0OO0O0OODOO0O0OO0OOD0OOOOOOOODOOODOOOOOOOOOOOODOOD
OO00O0O0000000000D000 NotImplementedOOOOOOOOODOOOOOOOOOO
00000000 (ichcomparison) D00 O0O0OD0OODOOOOOOOOOOOOOOOOOOOOO
odoooooooooooooooo@ooooooooooooooOoObOooooboO0O0Ooooooo
oooooooooooo)oooo (ue) 00O

Elipsis 00000000000 OODOOO0ODOOO0ODOOOOOOODODOOOODOOOODODOOD
gboobo0ooboobbo Ellipsis00b00ooboooooobooobgo ... 0obbooobo
OoOoOoOOoOOoOoOoD (ruey0O00O

numbers.Number UO00000000000O00O0C0OO0O0O0OO0OO0OOOOOOOOOODOODOOOOO
gobobogooooboboobooooobooboooobos0boobobobooobobobobbooDbo
O0O0000O0PythonOOODOOODOOODOOODOOOOOODOODOOOODOODOOOODOODOO
gbooooooboboboboooooboooboobobobooboooobog

PythonOOOOOOOOOOOODOOOODODOOODOOOOO:

numbers.Integral (00) 0000000 (QOO0OO0ODO0OD)0D00DO0O0OOOOOOOOO
ooboooooog

oobooobooooooog:

(000)000 (plaininteger) -2147483648 0 0 2147483647 0000000 O00O0O (OO
000000: natural word size 00000 0000000000000000000000
0000000000000000000)0000000000000000000000
0000000000000 (00000000 OverflowError 0000000)000
000000000000000003200000020000000000000000
0(OD0OD0D0D04294967296 0000 00000000000000000O0)0000000
ooo

0000 (onginteger) O0OOO0O0OO0OOOOOOOOOOOOOO(@O)ODO0OOOOODODOODO
goboobbooboobobooboobooobooboooboobobooboboobo
0000000000000 o000ooo00ooooooooooo 2000000000
oooooo

0000 (boolean) O0OO0OO FalseD True D00 00 0Falsed TrueOOO 2000000
gooooobooboboooboobooooboooboooboooboboboooo
00000 o0 1 0000000000000 0D0D000O00D0ODO0O0DO0oOOooDgn
"False" OOO "True" OOOOOOOOODOODOO

goooooboobobooboobbooboobbooboobDboobboobbooboo
gooboboboboooooooobooobobobobobooboooobooboboboboo
gogooooboobbooboobbooboobobooboobboobboobbooboo
gooboboboboooooooobooboboboboboobooooobooboboboboo
goboooooooOoooOdOoDbDoO0U0oooOo0oOooUO @EUoDoOUbooo)oooooo

3.2. 00000 21
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numbers.Real (float) (00) ODO00OOO0ODOOOOOOOOUOODOOOOODOOOOOOOOOO
0o0o000ooooooooooooooOoOOOooOooOoO0oOoooooocOJavab0nononoOnO
Oo00oooOPythonOOOOODOOOOOOOOOOOOODOOOODOOOOOOODOOOOO
gobooobooooooooOoboO0oboocOoobooooOoOOoOoOoOOoOooboboOoOobooOon
Python 00 O0O000O000000000000000000000000O0O0O0O0O0O020000
gobooobooooooooobooooooooon

numbers.Complex (000) 0000000000000 0U0O0O0OOOODOOOOOOO?2000
gbooboobobobobobobobobobooboboooooooboobooboobooDOon z
goobooboboooboobbuoobbioobD z.oreal 00D zoimagOQOOOODOOO
goood

000000 (sequence) O0UO0OUOOOUOOO (orderedsety 000000000 OD0OOOOOOOO

ooboooobooboooobodn len() ODOOOOOODOOOOOOOOOOOOOODOOOO
oooosnOO0OOCOCODOOOOOOL,.,n-100000000000000 «000i0 afi]00
oooon

OO0OOCOOOOOOO0O slicey000000000O0:ali:31 00000 i<=k<yj000000
00 «00000000000000000000000000000O000O00O0O0O0O0O0O0O0O0O0O0
ocooooooooooOoooooooooOobooooboOooooOoOoOobO oOOOOOoOOOOOnO
oooooooboooooon

00000000000 000 0000 (step)’ 0000000 000000 (extended slice)” OO
O0000000:afli:3:k1 00 x =1 + n+k,n>=000 i<=x<j000000000D00
x0ooood eOO0OO0oooocoooboogd

gobooboobbooboobooobooboobobooong:

0000000000 (immutable sequence) 00000000000 0OO0OOUOOODOOOOO
ooooooooooooooooooooo (@ooooooooooooooooooooo
gobooobooooooocoOobo0ooobocOoobooOoOoOoOoOOoOoOoOOoOoOobObOOoOobOoOoOo
goooooooo;oboooooooooooooooooooooooobooooboboooonoog
00o00o0ooooooooooon)

gobooobooboobbooobg:

0000 (string) 0000000 DOOO (character) 000000 (character type) 00 0000
00000000000 ooooooooooooDooooooooog (0oogod)s-bit
OlbyteDO0DOD0OOODOOOOOO chr() 000 oxrd() O0OODOOOOOOOOODODO
00000000000 00D000o0oO0o-12700000000000000O0O ASCIIO
gbobdobobooooooooboobobobobooobooobooobooboboboboo
goobobobooooooooobobobobobooboboooooDoooboboboo
goddddddooooooooooooooog

(000000000000 ASCIOOO0O0O000000 chr() O ord() O ASCI O
EBCDICOO0O0O0OOOOOOOCOONONOOONODOONODD ASCIOOONO0DOO0O0OOOn
000000000 EBCDICOOO0OO0O0OO0OOO0OOOO0OOOO00O0O00O000O000O0000O
oooo9)

22
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Unicode 0000 Unicodle DO0OO0OODOOOOOO Unicode 00000000 Unicode 00O
00000000 UnicodeDOO0O0O0O0O0OUnicode 0000000 16-bit0 00O 32-bit0 0O
000b00000ooODo@boobooogDn sys.maxunicodeDOOODODOODOOODOOO
000 PythonOOOOOOOOOOOOOO0OOO)D UnicodeDOOOODOOOOOOOODO
00 (surrogate pair) 000 O0000Python 0000000000 COCOOO Unicode OO
O00000000000000 unichr() 000 ord() OO0O0O00O0O0O0O0DOODOO
0000 Unicode0O 3.0000000 Unicode OO0 O0O00O0OO0OO0OO0O0DOOOOODO
0000000000000 Unicode0OO0O encode () 000000000 unicode ()
ooooooooooo

0000 (uple) DOODOOODOOO0O PythonODODOUOO0OODO0O0O0OODO0OOOODOOOO
gooobooboooboobobooobooobooobooboooboboooboooo
(000 singleton’)) 0000000000000 O0O00O0O0OOOO0O0OOO@IOODOOO
goboboboboooooooooboboboboboobooooooobooboboboo
gd0ooo0o0ooo)yooboooooooooooooooooboooooog

00000000000 (mutablesequence) 0OO0O0O0OO0O0O0OO0OODOOOOOOOOOOOO
gobooooooooooooboooboooooboooooobooooobooboooboboOoooboooo
000000000 del(deletey 0000000000000 O0OOODOOO

Python OO0 DO0OO0O0O0O0OO0O0ODOOO0ODOO0OODODOOODOOOODOOOOOOO:

0000 (isty OODO00OO0DD0O0OOO0 PythonODOODOODOODOOODOOOOODOODOOODOD
0o0ooooooooooooooooo@oo o0 1000000 O0O0O0OoOoOoOoOooOO
O0o0oo00oooooooooooooon)

00000 bytearrayOOOODODOODOOOO0OOOOODOOODOODO bytearray() ODODO
0000000000000 00000000O000DO(@MOOU000O0OU00O0O0OO)O byte
aray 000000 bytesOOOOOOODOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0O

obobO0O000 earray000gooocoooocooboooooooooonog

000 0000D00000000o0o0o0Do0o0DOo0oo0oDOooDoUoooDooooooo@o
o)ooooooobooOooboooOooOoOobOooOooOoOoOooOoOoUooObDOoDOooOoDobOooo
len() OOO0OO0ODOOOOOOOOOOODOODOODODOOOOOOOODOODOOOOOOOODOO
gboooooooooboobobobooobooooobooboboboboboobooooonoo

goobooboobobooboobbooboobboooboobboboboobbobbooboo
s R Y 0
00000000 10000ooo0ooooooogooo

ooo200000000000000:

Uo00b 0Ob0DbbOO0O00bDb0o0oo0ob set()O000obDbObOOO0ODDDOOO add()y OOO
gboobobobooooogoog

Frozenset0 0000000000 000O0O frozenset() 000000000 DOO0OOOO
00 frozenset 0000000000 (hashabley D0 O0D0OO00O0O0ODOOOOODOOOOOO
gogboooobooboon
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0000 (mapping) 0000000 OOOODOOOOOOOOUOOOOOOOOOODOODOOOOOOOOD
Oo0000o0b a(k]0O0kxkOOO0OOCOCOO0ODOOOOOOO aODOOO0OOO;0000D0C000AO
O000o0o0oooDbOo0ooDD dez10D00000DOO0O0ODOOOOODOOODODO 1en() ODOOODO
coooooooooa

Python 000000000 DOO0ODOO0OOOOOOOOOODOOOOO:

000 (dictonary) 0000000000 UO0ODOOU0OOUOO0OOO0OOOOOOOODOOODOO
o0ooooouooooooo ey UoooooooDOOUODOOUODOUODOOODOOO
gobooobooooooooOobo0oboboboooboooOoOoOOoOoOoOboOoobOboOoobooOoOoo
goboooooooooooobooobooooobooooooboooooboOooboboOoooboooo
oooooOoo0oooooOoooOooOoOOoOoOoO0O0DOO:00000b0O00O0OO0O0@ObO 1
0l.ooocooooooopooooooooooooooooooooooooo

00000000000, 000{...}00000000@O0O00O0O0O00OOOOO0)O
gboobobd domD gdomUO000 bsddo OO OOOO0OO0OD0O0ODOODODOOOO
0000000 (callabletype) DO0OOOO0OO(OOOO (eall)DO)ODDOOO0ODDOOOOODO:

0000000 (user-defined function) D O0O0OO00O0O0O00O0O0OO0O0O0OOOOOOOOOOOOO
00DoO(@OoO00O0O0)boO0dUoOoOO (formal parameter) 0000000000 OOOOOO
gooooooooboooooog

gooo:
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oo

od

__doc__ func_doc

dooodooooooooooooooon
J00o0o0o0oOo0ooooooooD
None OO QOGOOO

gobooo

__name__ func_name

ooooooo

oooood

__module__

gboboobooboobobooboo
0o0bOo0obO0o0boOgbDbOl None
goooog

gobooo

__defaults__ func_defaults

ooboboooobooooboooooon
Oooooooobooooooooooon
OO0000000000000 Noneld
oooo

oooood

__code__ func_code

goboobooboobboobg
gboooooooogood

goobooo

__globals__func_globals

oooooooooboooooooo@ao
00)o0 —00ooooooooooo
coboboooobooooboooooon
ooooboooooo

cooood

_dict__func_dict

gbobooboobobooobooboo
gboooooooooboo

goobogo

__closure__ func_closure

None OOODODOOODOOOODO (OO
go0ooo0)ooooooooooogo
OO0 (cel) 0000000000000

oooood

gobooooooooooocooboooobobooobooOoOoOooOooooOooOoOoobOboOoOooDooboo

00000 24000: funconame 00000000000 0OO.

goooo26000: Python3 000000000 OQOODOOOOOOODOODODOO
_closure_, _code_, _defaults_, _globals__ 00000 funcx O00OOOOO0OO

gooooon

goobobooboboooooooobooobobobobobooboooobooboboboboo
gogobboooobbooobbiooobobboobD getO set0O000oDOO0O0DOOOO
gobobooboooboooobooboobuoobodbboobbobobooboobooboo
gboobooboboboooooboobobobo

ooooooooo0ooU0ooOoooo0oooooOoooooOooObOOooOO0O; 000000
(internal type) D0 OO0 O0O00O0OO0OODCOOOO

000000000 (user-defined method)

gobooobboooobooooooooooooood

000000 @O0O00 None)OOOOOOOOOOOOOODOO@MOOOOOOOOO)OO

00 (combine) 0 OO

gobboooboobDbD:imself 000000000000 0O000O0O00 imfuncOO0OD0O0O
O00000; imclass 0000000 (boundmethod) 0000 imself 00000000

32. 00oO0oooO
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O0000DoO0o0o0oooon (unboundmethod) 000 ODODOOOOOOODOOOOOOOOO
g0o0d0; _doc._O00O00OODOOUODDOUODOUDOOOO (im_func._doc__O00O0)0O0O;
_name__ 00000000 (im_func._name__000)00; _module 000000000
goobob0ob0ooooboobo0ob0obob0ob0oooonbog Nonel OO

00000 22000:0000000000000000000000 imself000000O
gog.

o000 26000: Python3000000000000 imfuncOOO0OOO __func__0O0O
imself 00000 _self__000000O0OO0OOO

gooo0ooOoooobo0obooboooboobOoobooooo(@uooboooooobooo)o
ooooooboo

ooooooOo@oooooooooooooooboOo)bobbooooobooooooobooooon
0000000000000 o wbound) OOOOOOODOODOOODOOOOOODOODODO
gobooooooooooooboooboooooboooooobooooobooboooboboOoooooo
gobooobooooooocoOobo0ooboocOooboooOoOoOOoOoOoOoOooboboOoobooOon
goboooooooooooobooobooooboooooobooooobooboOoobobooooboooo
gobooobooooooooobodobooooooooooooooooobooooonoag
ooboooboooooooooboooo

gooboboboboooooooobooboboboboboobooooobooboboboboo
0000 imself 000 NoneOOOOOOOOOOOOOOOOOO (umbound) OO ODOODO
goooooboobbooboobbooboobboobuoobDboobboobbooboo
o0000b00o0o00000n imself00000000O0O0O0OOCOODOOOOCOODOOO
O@Gound) 00 DOO0O0O0000O0OOO000O0ODOOOO0O0O0D0OODOO imclassO0O0O0O00OOO
goobo0obob0obo0oooor. imfuncO000000D0OODOOOOOOOOOODO

goooodogooooooooooooobobobooboobobbbbbbobbboboo0ooooUuugo
gooboobobobooooooooboooboboboboboobooooboobobOoboboo
gooboo imfuncO0O0O0OO0DOOODODOODODOOODOOODOOODOOODDOO
gooboobobo

gobooboooboobbooboobbooboobobooboobboobboobbooboo
gooobooboboobl imself 000000000000 imfuncOO0OO0OOD0OOO0OOO
gobooboooobooboobbooboon

oo0o0oooO0o0oO0o0oOoooOooOoO00o0ooOoOOooO000O0ODO0O000000 (dm-func)O00O0O
00o0000000oO0O00o0ooOO0o0ooOoDooO0D0 (Amclass)0bOOO0OO0OOOODODOOODOODO
gobooobooooooooobooooood

0o00o0oo0ooooo0ooooooo0oooooo0O00oooo0000l (Aimfunc) 0000
o0o00oo0o0bD0o00O0o0bOo0D0n (imeself)00000D0OO0OO0OOCODOOODOODOO
0f(O0b0oobooooo0oo0ocbOO00 xO0cOOobooOoOoOoOoOoOoOonO x.£(1) 00000
gc.f(x, 1)OOoOooooooO

goobooobooobboobboobboobobbooobbodl imself00000O0O0
00’00000000070000000000000000 x.£f(1)0 Cc.f(1) 00000
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uoooodgggd £0000000ddd £(¢, 1)y ooooooooooooooon

ooooooOoooo@oooooooo)oobO00oOooOoO00oooooooooooooon
gobooobooooooooobodoboooobooooooooooooobooooonoag
goboooboooooooooboobobooooboooooobOooooOboOooboboOooobooOoo
gobooboooboooooooooooo0ooooooooooooboOo,oboobobooooo
ooooooOo@ooooooooooOooOooooOoboOooooO)ooooOoboOoooOooooooon
goboooooooooooobooobooooobooooooboooooboooobobooooboooo
gooooooboooooooooos;ocooboobobooboobooobooobooboboOooonoag
oobooooooood

00000000 (generator function) yvieldO (vield D 0000 D0)000000000000O
g0 oooboooou oo oo obuobobooooon
godbooobobuoobibobobooobo0obuo0obbuo:-b00bb0Ud next()oobooboo
000 yielddOOOODO0ODOOOOOODOOOODOOODOO0ODOOO return000O0OOOQd
0000ddododd stoplteration000OO0DO0DOOODOO0OO0O0O0O0O0OOOOOOOO
goobooono

000000 (built-infunction) 0000000000000 CO0DO0O0O0O0DO0OO0OOODOOOOOO
0000 len() O math.sin() mathOOO0OO0O0O0O0O0OOCCO)0000C00O0000O0C
gobooooooobbobbooogbbbbo: _dee_gbbb0oooobbDbDOO
goooooooooboobobibbob0ooddd NoneDODOOO; —mame__gooooOOOO;
_self O NoneOOOOOOOOO(@MOOCOOOODOOOOOODOOOOO); -module__
goboboobuoobbooboobbooboobboo0obuo0obbuobob Nonedoo o

00000000 (buit-inmethod) OO0OO0OOD0OU0O0OO0O0OOD0OOOODOOUOOOOOOOOOO
oocOo0oooUdUooooUoUOoooOoUUooooUoooodUoooooUooooooooon
000000000 aist0000000000000000 alist.append() O0000DO0O0O
000000000000 _self_Oais 000000000 OOODOODODOO

0000 (classtype) 000000000 "0000000 (new-style class)’ 000000000
0000000000000000000000000000000000000000000
000000000000000000 _new_()000000000000000000000
00000000000000000000000 _new_() 000000000000000O
0000000000000000000 _init_()0000000

00000 (classicclass) (0)0OO0ODODOODO0OD0DO0O0OO0OO0OODO0OUOOOOOUOOOOODOOOO
oooooooooooooooooooo(@oO)booooboooooooooooooooon
00 init () 000000000 @COOCOOOOO)DOO0O00O0O0COO0O0OOO00O00O0
gooobooobobo ipnie_()000O0O00O0ODOO0ODOO _ipnic__()000O0O0O0ODOODO
gobooooooooboooobooooooo

000000000 (classinstance) 00O OO0 ODO0OO0O0O0O0OO0DOOOOOOOOOOOOOOO
O00oboooon _call__()000000O0OO0O0OO0OOOOODODODOOOODOOOOO;
X (arguments) DO0O0O0O x.__call__(arguments) 00O00O0O0OOOOOOOO

00000 (module) 000000 import OO import 000 (import 0 O00)D0O0O0OO00OOOOOOO
O00O000oooo(@U00o0oDoo0o0000ooDoon funcglobals 00O OODOOOOOOO
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0)O0OOO0OO0OO0O00O000000000000000000000000000 (lookup) 1000
00000000 m.xO m._dict_["x"] 0000000000000 O0OO0O0O0O0O00000O0O
000000000000000000000000000000 (000000000000000
00000)d

gbooboobobooboobooboboobooboboO0obU0b0dl mex = 10 m.
_dict__["x"] = 1000000

goboobodbbg: _dict._0b00o0oboobobooboobboobooboo

Cpython 00 O00OO0OOOOODOO0ODOCOOOOODODOOODOOODOOOOODOOODOOO
gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
gboooooobooboboboooooooooboboo

00000 (@ooO0o000)00: _name__ 00000000000 _doc__OO0OO0OOOOO
cobOooboooobOoobooboOoooooOOoOoboboOoob NoneOOOO;000000D0O0O0O
Ooooooooooo file_OO0OOO0OOOOOOODOODOOOOOOOOODOODOOO
00000000000 coooooooonb file_0O0O0OO0O0OOCOO;0000D0O0C0C0O00O
oooboooooooooobooooooooobobooooboooooobooobboooobooOoooon

000 20000000 type(QODOOODOOO)O classobject (000000 O0)ODOOOOOOO

oo0oooo @oooo0 oOo)yoooooooooooooooOoOoOoooooooooooa
00000000000 00000D00000000 (lookup) DO00OOODOODOOOODO Cc.x0O
C._dict__["x"]1000000MODOODODOOODOODOODOODOOODODODOOOOODOODOOOn
0do0o0bOoOO000ooooO)yooooooooooooOooooooboooooooobooooao
000000000000000000000000000 (depth-firs)0 000000000000
000000000000 (eftto-righy 00 0000000000000 O0ODOODOOODOOO0OC3
00000000 (MRO=method resolutionorder) D 00000000000 O0OODOOOOOODOO
0000000o0ooodoDoooooooooooooooD c3MROODODODODOOOOODOOOOO
23000000000000000000000d (https://www.python.org/download/releases/2.3/mro/)

000 (cO0oboo)ioooooooodoooOooooodUoooo0ooDoUooooocogooo
gbooboobgoobobooboobooboobobobb0ob0o0ob0ob0o0b0obOn imclass U
gdcooopobobbboooooooobobbbboooooooobobbbbooooboobobbboooo
gobooboobboobidobiU imself 000 cOd0bbOoOobOo0obbOobObOoOobDOO
gboooooooooboobobobooboooboobooboobobobobobobooooooooDo
goboboobobbooobbooobbooobooobbooobLboobobbg _diet-00O0O
OO0000000DOCO000DOCO0000O0O0000oDoOd (descripror) 000 OOOOODOOODO
(opDoOO00oO0OOo0oU0bOOOoU00ODOOoU00DOOO00ODOOU0DOOOUObDOOoOOoDOOoO)b

coooboocooobooooOooOooOoO0oOoOoO0OoOOOoOobOOoOoOoOoOOO0ODObOOb0ObOOOOoon
gooooOoOoQoOoOoOoOoooD (oooo)ooooOOoOOOOOOOOOODO (OUOOoO)D

O000: _name__0000000O0; _module__ 000000000000 O0O0OO0O0DO; _dict__
O00000000DbD0o00o0Db0b0O00; . bases._ 00Oo0oooooooobDOo @oboOoOOO
0l10000o00oooooo)obooooooooOooOoOooDo0ooDooOoOogOg; - doec_O0OmO
O0o0o0o0o0oboOo0oooDboO0o0D0Ob000 Noned OO
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000000000 (classinstance) D00OOO0OO0OO0OOO0OOOOOO0OOOOO(@OOO)0OOOOODO
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOoOoOoobOboOoon
oooooooobooooooooooooobobooooobooooooooobooooooOooDbboOooon
cooboboooboooobooooooOoOoOoOoObocOoOOOcO0oOobOOoOoOobOOOoOoOOOOoODbOboOOn
oooooooooooo (coooo)ooooooo0o0o0O0O00O000000000000000
0000000000000 imclassUO00 CO imself00000000O0O0O0O0O0OCOO
coboooooooOoobobooboboooobooocobOoboOobOOoOoobOboobooooooboOoDbOon
00 cO0OOoOoOoOoOooooOoooooooooD;oo0o 00> o0oooooooooooOog
coooooooboodono _dict_O0O00D0OCOO0OOOOO0ODOCOOODOOOOOOOOODOOOOO
O (descriptor) D00 O0O0OOOOCOOOCOOOOOOOOOOO0OO0O0OO0O0O0O0OOOOOOOOO
_getattr__()00000O0COO0OO0OOCOO0OOCOOOCOOOOCOOOOOOODOOOOOO0OO0

goobooboobbooboobbooobooboooboobboboboobbobbooboo
gbo0obO0obOob __setattr_() 0 _delattr__()00000O0O0ODO0ODODODODODODOO
gobooboobbooboobbooboobbooboobn

cooboboooboooobooooooOoOoOoOoObocOoOOOoOoOoOoOoOoOobOOOoOoOOOOoOoDbOboOnon
ooooooobboooboooooooobo obobooooobo boobobooooboo

O000: _dict__ 00000000 _class._00000OO0O0COOOOOOO

oooo (file) O0DOODODO0OO0ODOO0DO0OO0OO0OO0O0O0OO0OO0OOO0OO0OOOOO0OO0OO0OOOOOO0OOOOOOOOOO
00 open() OO os.popen (), os.fdopen (), 000 socke 0000000 makefile() O
000 {@doD000000D0O00000oU0DoD0D00U0D00DO0)00D00D0000 sys.stdin,
sys.stdout 000 sys.stderr D0 000000 O0OOOOOODOOOOODOOOOOODOOO0O
go000o00ooo0ooo0oO0oood0ooO00OooU0U0oOoogOooOoOOoooDOooDoOooo
O0OO0OCOCOOCOOO bltinfile-objects OO ODODOOOODO

000 (internaltype) 0000000000 O0OU0OODOUOOOODOOOOUOOOOUOODOOUOO
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
coobooooooooooo

O0O0C0OC0OO0Q0OD COOoOO0OOU0OO0OO0OOoOoODOoOO0O0O0OO0OD0ODO0O0 (byte-compiled) OO0 OO
Python OO0 O0OO0OOOODOOO (bytecode) D0 ODOOOOO0OOODOOOOODOOOOODOO
gooooboobO0o0o0o0ooObOo0oo0o0obDObOO0o0oU0O0DObO obobbooooboDbooooooo
googo)booobooooboOooooooooo0oo0ooDoooDoooOooDboOoDboOoooo
goooooooo;boobbodogooboobbboooooUobbbbboooooUoo
goocoooooOooooOo@oooo0ooboOoobooooOoOoOooOo)yoooooooboOooDooo
goboo0oO0oOo0oU00ooo0OoDOoO00ooOoO0U0oDoOU0obDoOUoo (@moooooooon)
gooogo

0000000 D0D0OD0d: comame 0O00OOD0OODODO; coargcount 0O OO O (po-
sitional argument) 0 0 0 0; conlocals 00O OODO (OCOOOOO)ODOOOODOO
O00; covarnames 000000 0OQCOOCODOODOOODOD (@MOOOOOQOOODOoO)
cocellvars 00 O00OD0OOOOOODOOODODDOOOODODOOODOODDODODOOO
O;cofreevars OO 0O0O0O0O0O0O0OOOOOOOO0O0O cocodeOOOOOOOOOOO
Job0b0b0O0O0O0;coconstsU0D000O0O0ODODOOOODOOOODDODOOOODDOO;
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conames 00000000000 O0O00O0OO0O0OOO0O0O; co_filename OO OO
gobob0ooobDO0o0oobDboOo0obDbOOn; cofirstlineno 00 00O0OD0OOOOODOO;
colnotab 0000000 DODOOUODOOOODODODOOOODODODOOOOOD (OO
00000000000 DOO00ODO0ODO0ODO0OO0ODOO0n0); co-stacksizedDOOO (ODOO
00000000 0)0000D000D00D00O0;coflags000000D00OODOODOODOO
ooboooooooo

gobo0O0O000dn coflagsUO0OOOOOO: 0x04 00000000 xarguments
goboooooooboooooobooouoobobooooobo;oxogsgooooon
xxkeywords UD0OODO0OO00D0OO00O0O0OO0OOODOOOODOOODOOOO;x2000000¢0
g0oob0obOobOO0oooooooooooDooo

0000 (future feature) 0 0 (from __future__ import division)dOO0O co_flags O
0000000000000 oooooooooooooooooooon
gobO0o0gd:ox20000000000000D0000O000DODODOOOO0ODDODOOOOODDOO
000;000000000 PythonOOO 0x10000 0x10000000000000000O

coflagsOOOOOOOOOOOOOO0OOCOOOOOOOOOOOODOOOOO

boobooboooooboooobobdbOoin coconstsODOOOOOOO0OOOOOOO
gobooooobooooboobocooooooooooooboo0oOoobOo000bOb0Od Nonel
ooooo

0000 (frame) 000000 0O000000000O00OOOO0O0O (executionframe) 000000

g0oob0ob0obO0oooooDooOobOO0obOOobobooooOo @Woboo)o

0000O0pDO00000: fhack O (QODODOOOOOO)ODODOODOODODOOOODOOO
00000000000 000oDoo0o0oOo0dUO NonedO; fcodedDOOOOOOOOO
000000000000 D0ODO0Ob0b0O00flocels0d0O000OOOooObOOOOOoOoDDOO
0000; fglobalsO00000D000000; fbuiltinsO00O000O00 (PythonOOO)O0
O00; frestricted000D0O0O0OOOOO (restrictedexecution) 00000000 ODOOO
0000000000 flasti 000000D0O0ODO0(@QUOOOOOODODODOOOOOOOO
oooooooog)yooo

00000000000: ftraced NoneOOOOOODOODOODOODOODOOOOODOO
O00000000; fexc_type, f_excvalue, f_.exc traceback UOOOOOOOOOOO
gdoo0oo0o0ooOo0oooU0oOoU0oOoUOOooO0oOoOUObODoOO0OobOOooOooooo @Wooag
000000000 NoneOOOOD); flineno 0000000000000 OOOOO —0O
00000 (tracefunction) 00000000000 O0O0OOOODOODOOOQOOOOOOO(@ODO
0000000000000 0)00oooooOOo ffilenoDODOOODODOODOOOOO (Set
NextStatement 0 000 0O0000)00O0O0DOOOO

0000000 (raceback) OO0 00 0000000000000 OOOOOOOOOOOOO

0000000000000 ooooooooooooooooooDooon
g ooobobobbobobobobbobobboddddoouooo g
0000000000000 oooooooooooooooooooon
00oOo0o00ooogdo (o OOO)HODDOOODODOOO sys.exc_tracebackOOOOOO
00000 sys.excinfo () OO0O0OOOOOOOODODOOOOOODOODODO.0000000O
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gobooooooooooOoobo0oobooOoOoooooooooooOboO0ooDbDoboOooooOoo
goooooo0ooo0oooU0DoO0OoUOoOoOobOboUObDoOO0bObOoobooooUOoo (oo o
00o0o0o0)ooDoooooooDooo0oooDoOo;, 00000000 oooDooooog
000 sys.last_traceback O0O0O0O0OO0OO0OOOOOO0O

00000000000:tbnext 0000000000 DO (@QUODOODOOOOODOODODO
000)0000000C000O00ODO0DOO0ODO0O0000 NoneODOOODO; thframe DO OO
gbobobobobobobobOobOstblineno 0000000000000 tb-lasti
goooboobgobooboboboooboboboooboboobooboobooD ery0Oooo
goobbbooobDO exceptUD finally OOO0OO0D0DOO0OO0DODOOOO0OODODOOOO
goboooobooboooboboon

0000 (slice)D00000 0OUOUOOOODOUOOOOO0OOOUOOO (extended slice syntax) 0 O
gboboboboboooooooobooboboboboboobooooobobobobobon
0000000000000 DOOODODO (ellipse) 000000000000 ali:j:stepl O
alfi:j, k:11 1000 al..., 1:J]0000000DOO0DOODLDO0ODOODLOO0O slice()
gooooooo

goo0obo0bOoboOD:start 00000 stop 00000 step0O00000OODOO;00
goobobOob0oOdNoneOdbOOobOobOO0oOo0oOoOOoOObDODODOOOOO

goboboooboobboobooboboooboooo:

slice.indices (self, length)
00000000000000 length0DO00O0 lengch OO0 000D0000O00O0OOODOOO
O0o0000o0o0o00o0o0oooU0o0ooU0o0oooUOo0DoOoUoOOooOoUDOOOo
ggoboboooobbbooooobboooooobb;bbod start 00O stop 00O 0O
O0O0O0Ostep00000000O00O0DOOOOOO0OOOOODODOOOOODOOOOOOO
gogboobobgooboobobooboooboobboooboobon

ooooo23000.

000000 (staticmethod) 000000 0000000000000 O0O0O0O0OOOOOOOOO
goobobobobooooooooboooboboboboboobooooobooboboboboo
gobooboooboobbooboobbooboobobooboobboobboobbooboo
goobobooboboooooooobooobobobobobooboooobooboboboboo
gobboooboobbooboobbooboobobooboobbooboobbooboo
goooooboobbooboobbooboobboobooboboobboobbooboo
o0b0o00ob0O0o0ooboo0o0O0obOoO000000 staticmethod() DOOOOODOO

cooooooboooooo oooooooooOooocoobooOoooooOoOooOooOooboboOoon
goboooboooooooooboOoboboooobooooobOoOoOoOoOooboboOoooboooOoo
goboooooooooooobo0oooooooooooobDooooOboooDboboOoooooOoo
07000000000 (user-defined method)” 0000000000000 OOOOOOOOO
gboboboboobdibd classmethod () DODOOOOOO
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33 00000000000

00o0oo0o0o0ooooDoo0oOo0 200000000000000000:00000@OOOO0O
gopoooo)ooobooooooo

Python2.1 0000 class 0000 type JO0O0O00OOOOOO0OOOODOOOOOOODOOODOOO
0000000000000 x.-class._ O xO000D0O0O0D0O0O0D0O00O type(x) OO0 <type
'instance'>U0000dogoobobboooooooooooooboobbbbbboooooooooLoLO
instance U0 0000000 0OOOOODOODOOOOOOOODOODOODODO

000000000000 classO type 00000000000 Python220000000000000
goobobobobooooooooboobobobooobooooobobU0bOoxoboboboboooo
00000000000D type(x) O x._class._00000000C@OOCOOOOOOOCOOOO
goooooboob -b0bobobobooobo0obobO x._class._ 000000 ODODODODO
gopoooono)

goboooboooobooooooooooboooobooooooooooooooooooooobooOoon
00o0o0o0ooooooooooooooooooooooooooooooooOooOoOO0O0Oo>0oooo00”
gopboooboooobooogoon

gobooooboobobooooobboooobboooobboobbobbooobbooobobbooon
0000 @oooO)ooooooDoooooDooooDooo0oooo0oooooDoooooDOo " oooo”
object0O0OOODOOOOOOOOODOOCOODOOCOOOODOOOOOODODOOOOOOOO
UO0type()y UOoOoobooobboobboobobobboobbobobooboobooboobboobo
goooboobobobooooooooooobobobooooooooooboboboboboboooon
gdbodooo0ooooodooDoOoUooodUdoDooUooOooOo>OboDdooooooDoDooooog

oooooooo PpythonOOOOODOODUOODCODOODODOODOODUOODOLODOUODUODDDOODUOODODOO
goboobooboboobbobooboobobbobobooboobouboboobuobooo
https://www.python.org/doc/newstyle/ 0000000000

Python3 0000000000000 O0ODOO0OOOO0OOOOOODOOO0ODODOOODOOO

340000000

goboooooOoOoOoooOoOoDoO00obOOoO00bOOo0o0(@@UUOoDoU0obooobooogbooooon)
00o00d0ooooooooooo0oo0oooooooooooon PythonODOODODOOOOODOOO
00000000000 00o0o00000o0oDooo00oooooOoOoOOoOn (eperator overloading) 0O 0O
00 PythonOOOOOOODODOOOOOOOODDOO _getitem._ () 0000000DOOOOCOODOOO
00 xOOODOOOODOO0ODOOO0000O0000 x[(11 000000000000 x._getitem__(1)
go000o0obo0obO0o00d type(x) .—getitem__(x, i) 000000O0OO0ODO0OOOODOOOODOOO
00oo0oooooDooooo0oo0o0o0d0oo00o0ooooUooDo0ooDooooO0ooOooo (mooo
00000000 AttributeError O TypeError 00O0)

goooobOobOobooooOooooOOooDOobOobOOobOOoo0obOU0oO0OobO0oD0oODOobOOobOobobooooo
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
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o0o000ooo0o0oooo0o0o0oooOo (W3COOoU0oooo0oooooo0000000 NodeListO
0o0oooooooooooon)

341 00000O0oQoooo

object._new__ (cls[, ])
000 s000000D0000OD0OO00O0O0O0DO0O0ODODO0O0O0O _new__() 00000000 @OO
0000000000000 00oooo0O0000000000ooooooooooD)ooooDo
gobooboobbooboobbooobooboooboobbooboboobobobbooboo
00000 @O000ooooo0)bo000000 _new_() 000000000000 O0OOCOOO
000 dU00edsODOO0ODOO)OOODOOOODOOO

0dooboodoobobo0oobobob0doobobOo0oO0oOobDbOOod super (currentclass,
cls)._new__(cls[, ...])O00000O00O0O0O0OO0OO0ODOO0OO _new__()O0O0OO0OODOO
0000000000ooooooDboboObobOobOoO0b0O0000000000a

_new__ ()0 cs0000000D0O0ODOODODO _init__(self([, ...]1) 00000000000
00 _init__() 0000000000000 O0sef00000000O0O0OO0O0OOO0OOOO0OO
UO_rnew_()0O0O0O00O000DOCOOOOOO

_new__() O csO0D0000OO0OO0O0O0000O0OOOODODODOOD _init_()000000O0ODOO
oooo

_new_._()O00O0OCOOOCOOOOOCOCO Gunt,str,tuple 0 0)0000000O0OOODOODOOODOO
gobooboobbooboobbooboobobooboboobobobobooboobbooboo
gobooboobooooo

object.__init__ (self[, ])
Ooo0Ooo00oO0o0 (new—() OD0OO0OO0)O0O0OO0COOOOOOOOOOODOOODOOODOOODODOO
oooooooboU0oooOOUOoDO0oUdoODbDOoO0ObODbDO0o0OobOOobDOoOoOODUOoODOObCDbDOoOboO
_init__() 0000000000 000000 _init__() 00000000000 __init__()0O
cooooooobooOoOoooOoOooooO0O0oDoO00oDoOoO0U0bOOoOoOoobDOOoOoOoDOoOOooDboOooo
Jo0doododddd BaseClass.__init__(self, [args...]) O

_new__ ()0 __init__()000000O0O0DOOODOOCOOQO (cnew——()0O0O00O __init__() 0O
O0000000oO0oo)ogo init_ ()00 NoneODOOOOOOOODOODOODOO;000O
Ub0000o00d TypeError 0000000000 O0OODO

object._del__(self)
0000000000 000000000000000000000000000 (destructor) OO
gbobdbooooboboboodbobobon _del()boboobobobbooobon
_del ()0000000O0O0O0O0O _del_()00000O00O0OOOOOOOOODOOOOOOOO
000000000000000000000000000000 _del__() 0000000000
0000000000000 000DO00000DDLO0OD0DDLOODODO0O0DDOODDOODOO(@MOoOooboOoooo
0000) 0000000000000 000000ooo0o00000oooo0o00g _del_()0O
JoooooooooobobobobbbobbbobooddoooooooooobonD deio—()
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oooooooooooooooooood

O0: del xO0OO x._del_ () 0O00OD0O0OO0OD0 —0O00 xOOO0OOO0O0OO (reference count)
010000000D0 xO00oDbOoooOOooOoOoOo0ooooOoDUOoobDUOobDobobooooDbOooo
000000000000 D000000DU0O00oo00o0oDo0o0oDoooooDooooDoooO
ooo:.0ooooboooo0o0obO0oooDoboOoo(@uoooobDUoobDOobDOooboOooooDbOobDoD
00000000y 0oO0o0oooU0oDO0doD0doD0o0ooDUoOoooDoOooooooDOogoo
(sys.exc_traceback OO0O0OOO0OD0OOOODOOOOOODOOOOOOOOODOOOOOOO);
g0o0oOoOo0ooO0oo0CoU0oU0ooU0ooOODOODOdDbDO0O0OOoO0OOo0ObOUbOUOOUODODOoDOO
0000 (sys.last_traceback 000000000000 D0O0OOODODOOOOOOOOOO
ooboOd),0oooodOoo0oOoo0oOoo0oogbDo0bOoUoboooOooogoO;ocoboooo
UO0OD00 None O sys.exc_traceback [ sys.last_traceback U0OOOOOOOODOOODOO
0000000000000 000000000oOo0U0OoDooOoOOOn (cycledetectory DO OO OO
gooodoO({@oO0oodboooodooO)yooooOoooUOooOoUoooDODoOooooooooogo
PythonOOOO _del () 000000DODODOODODOODOOOOOO _del()0000000OO
0000000000 DO0ODO0ODO0O0000 garbageOOOOOOODOODO gcOODOODOO
O000oooDooooooog

Ub: _del__()000000D0O0DOODOOOOODOOOODODOOO _de1__(¢)0O0ODO
000D0O0O000D0O0O000000 sys.stderr0000000DOCOOODOOM@OOOODO
0000000000)000000000000 _de1._()0O0O0O0O0O0OOOOOO _del__()
00o00o0ooooo00ooooo0o00ooDoooo0o0ooooooOO0Od (000 Oimport
gopooobooooO)oopoOoUoooOOoUOOOoODoOdO0 _del()OoOobOOoOOoOoOOOOOO
gooooooooOoooOoOoooUooooooDoO0ooooUooOoD 1so00ooDooooo
gooboboboooooooboboboobobooooobooboboboboooboobooboOooD
0000o0oooo pythonODO0O0O000000;00000000C0000000000O0D0OO
_del__()0000CO00O0Cmport 000000000 DOCOO0OOOCOOOODOOOUOODO
gooog

-ROOOOCOOO0ODOOOOOOOOOOCOO0D0OO0

object._repr__(self)

OO0D0000 repr() OO0OOCODOODOO@MOODOOO:reversequote) 10 O0OOOOOOODO
OO0D0O0D0O0 000 (official)> 00000000 0ODOOODOOU0ODOOODOOODOOOOOOOOn
000000 (@UoooooD)ooooU0OoUoOoooooooooD PythonOODOOOOOOOOOO
0000000 <...some useful description...>U000000000O00OO00O0OOODO0O
O0000O00Db0o0b00b0O0ODb0O0ODbO0ob000On _repr__() OO0DO0ODODOO __str__() O
O00o0OO0O0oOoOoDoOoOoOOODODODODODODODODOOPO00O nforma)’ 0000000000
U000 _repr__() 0000000

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
oooooooooon

34

030000000



The Python Language Reference, 0 0 00 2.7.17

object._str__(self)
000000 str() 000 print 0000000000 0O0ODOOOOOOOOP0ODOO0O0O0O
0000000000000 00000 PythonOOODOO0OODODOOODOODOO __repr__() 00
0000:0000000000000000000000000O00000D0O0DO0O000OOoOOoO
gooooooooooooon

object._1t__(self, other)
object._le__(self, other)
object.__eq__ (self, other)
object._ne__(self, other)
object._gt__(self, other)
object.__ge__(self, other)
ooooo21000.

0000000000000 (rich comparison)”’ 000000000000 _cmp__() ODO0O0O0OO
00000000000 00000000000000000000: x<yO x._1t__(y) OOOO
O00;x<=y 0 x._le_(y) OOOOOODO;x==y0 x.__eq_(y) OOO0O00O;x!'=y000O
x<>yUx._.ne_(y)OOOD0OO0ODO;x>y0 x._gt__(y) UO00O0O00O0;x>=yU x.__ge__(y)
oooooooo

goboobobooboomuobooboobo0obboboobo0obD0bbO0bU0Od0ONotImplemented
goboooboboooobbooobiooboboooboboobooobb0o0oobbUn Falsel
TrueO000O0O0O0OOO0OO0OOODOOOODOOODOOOOOOOODOOOODOOOODLOOODO
Oooo0ooooOo@OoO0004if000000)00000000PythonO0 0000000 bool ()
oboooooooooboboboon

oooboboooooboooobooooooooobbodnbod x==y0ooooooooooooo
x!=y0OOOOOOOOO0000000000 _eq-()0O00000000O0O0O0CODOOOO
O000DbO0000 _ne__()000D00O0OCOOODODOOODOODOOOODODOOOOOOD
00000000000 000000000 (hashableyOODODOOOOOOOOOOOOODOOOO
000 __hash__()0O00O0O0OO0O0OCOOODOOOODOOODOOOOOO

ooooooooooo@oooooooooooooooooooooooOoooOooooDooboOn
ooo)ooooo(@ooooooo)ooooooooboo0,;,o000 1) 0 gt () O
ooooooooo le_()0 _ge_()0000 _eqg-()0 _ne__() 0000000000000

O000000000000000 (coerce) 00 D00O0OO0O

cooooOoobOOobOOoOooOobocooOoOobOOobOOobObocb0OO0oOoDOO0ObOO0ObOO0OO0n0O functools.
total_ordering () UOOO0OO0ODOODOODO

object.__cmp__(self, other)
0000 @D0O) 00000000000 DO000DOO000D0DO00D0DO0O00 self < otherO
OO000O00O0000 self == otherJOOO0OO self > otherJOOOOOOOOOODO
goooooooon _emp__() 0 _eqg_() 000 _ne__()0ddoooooooooobobon
0oooooo0UooooU0UooooUoUooooOoU0 ooy oooUooooooUoooooo
gogoooboobbbbbboooooodoooooooobbbbbbobUub0og —hash-—()
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000o0o00000000D0000 (O0: _cmp_() 0000000000O0O0O0DOO Python 1.50
ooooooooo)

object.__recmp__(self, other)

ooooo21000:00000000000000.

object.__hash__(self)

00000 hash() OOODO set, frozenset,dict UO0OO0O0OO0O0O0O0OO0COCOOOOOOO
gbobobobooboobobuobU_thash_() 00000 OODODODOOOOOOODOODO
gbobooooobooboboooobobooobooboboooboboboboboobOo,0bbobo
goobooboobboobooboooboobboooboobbooboobbobbooboo
gbooooooboobobobooooooon

def _ hash_ (self):

return hash((self.name, self.nick, self.color))

ool —_cmp__() 0 __eq_() 0000000D00D000O0O00ODO __hash__()00O00O0OOO0OODOO
0o0oo0,0000 ——cmp_() 000 __eq_() 000000000 __hash__() 00000000
goobooboobbooboobooobooboooboobboboboobbobbooboo
oooo00d —_cmp__() 000 _eq_() 0000D0O0O0OO0O0O0O00O0OO ——hash__()O0000O0O
ggooobbobbooooooooooooooobobbobbbobbbbboooboooooooo
(COO0000000DOC0O0OO0000000OoDoDoOOOoOO0OOUd (hashbuckey DODOOODODO
COoOoooooooo)o

oooooooooooooboon ——emp-—() 0 _hash_() O00OO00O0O0OO0O0O0O0OO0O0O0OQO
co0oboboooboooooOOoO0o0obObO0o0o0o0O0O000bd x.-chash__ () O id(x) OOOOOO
oooooogoo

000000 _hash._() O0000O0000O0 __cmp__() 0 __eq_()00000O0COOCOO @O
00000000000 00o00oo0oDoo0Do0oDo0o0o0ooooo)oDoo0oDooooon
gb00o00oonooboOob thasho. = NoneOUODODOOOOODOOODOODOODODOOOOOODOO
0000o000ooO0o0ooo0ooo00oo0o0ooo0oooooooDoooDoDOooDooon
000000000 TypeError 0000000000 DOOOOOODOO (TypeError00000O0O0
_hash__ () 000000D000OD00O0O0OO) isinstance(obj, collections.Hashable) O
Oo0ooooooooooooOoOooOoOooDbOo0ooooOooooon

00000 25000: _hash._() 00000000000 O0O0COODOODOOOOOOOO 32
gboooooobobobobooooooobooboboon

gOo0oOo0o26000:0000000000000D00000DOO0O0O0DOO0OODOOOODOOOOD
_-hash__ 0O NoneOUODOODOODOODODOOOOOOODOODO

object._nonzero__(self)

gbo00bo0oobobdbbool () ODOOOODODOODODOOFalsed 0D TrueO0OOOO
gbobootobol10b0o0boobobbobbobbooboobooboobobn_tIeno()O0O
gobo0oooboobo0omuobOod nonzeroODUODODOODOOO __1en_()0 __nonzero__()
gbooooooooobobobobobooobooooboobobobobobobooooooooDo
goobooo
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object.__unicode__(self)
000000 unicode () 000000 0ODOOOOOOOOOUnicode 000000 O0OODODOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
0000000000000 UnicodeD0OOOOOOO

342 0000000000 OODODOOO

oooooooooO0ooooooOoooooOOooOoOoooOOooOoOooOoOo(ooooOooODOOoOOb0DOOnn
x.name 000)0000000000O0O0O0OOOODOO

object._getattr__(self, name)
0000000000000 00000000D0D0DOoDOoDoOD (@MO0Dd self00O0O0O
00000000000000000000000000000)000000O0O0Oname0oonQ
0000000000 (@ODOOD0)ODO0D0O00000 AttributeError 000000000000
ooono

gboboboobooooobooboobooboboibg getattr_—_ () UO0O0O0OO0O0OOOOOOO
OO0DO0OO0@DO0O __getattr__() 0 _setattr__() 0000000000 OCOOOCODOODO)
obob0oooooooooooonogn _getattr__ () O0000O00O0OOOOOOOOOODOO
goobooboobbooboobboooboobboooboobboboboobbobobooboo
gcoooooooooo (@COoo0ooooodboooobDUooboooD)boobooogooooooo
gogooooooboobobbobbbbbooooooooooobbobobbbbobbooboooooooo
O0000 __getattribute_ () O0000000O0ODOODOOO

object.__setattr__(self, name, value)
gooooOoOoO0OOOOOOOOOOOOOOOO0OOOOOOOOOOOOOOOOO(@OOOO
000000000000 00)0D000000D000000 name0 00000 valueODOODODOO
Oooooooo

_setattr__()U000000000000O0O00000O0O0OO0ODLDD self.name = valuel
gooboooob —goobbooobooobboobobboooobboobobboooboo
goobo0o0obbO0o0o0oobobbbO0oooobDbbO000o00UUn self._dict__[name] =
valveJOODOODOOOOODOODOOOOOOODOODOOOODOODOOOOOODODOODOOO
00000 b0o0b0o0obOo0ob0U0bU0ObOOd object.__setattr__(self, name, value)
gooon

object._delattr__(self, name)
_setattr__() O00000COOOCOOOOOOOO0OOOOOOOOOOOOOOOOOOOO0OO
O000000000 del obj.name 0000000000000 0OO0OOOODOOOO

gboooooobobobooooogog
00000000000000000 (new-styleclass) 0000000000

object._getattribute__(self, name)
gooboooooooobboooboooobobooooboo0obooooDoooooooooo
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O _getattr__() 0000000000 __getattr__() 00 __getattribute__()0O0OO000OO
O00O00 AttributeError 00000000 DOODOOCOOOODOODOOO @EWOOOD)
00000000 AttributeError 000 000O0O0OOOO0OODODDOOOOODODODODOOO
000000000000 O0COO0OO0OO0DOO0ODODOO0OC0OODODOCODOn object.
_getattribute__(self, name) JUOO0OO0ODOO0ODOOOODOODOOODOODOODOO
oooooOooooon

00:. booboooooboooooocOoobOoooboOooooOooooooOobOooOoooboboOooon
coooboooooboooooboooobo ooooooboooooboboobboboo obooobooooon

000000 (descriptor) 00O

000000000000 000000000@MO0O0 0BO0000 (descriptor) 000)000000O
oooo0oo (owner)DOOOOOCOOOCOOOOOOOOOO(@CODOOODOOOOOOODOOODODOOO
goooooooooooOooooooocoOoOoooo)oooooooo oo”0ooooobo0oooooon
0 _dict.. 000000 (porperty) 00000000000 OOODOOO

object._get__(self, instance, owner)
0000000000000 0 (o000 0oDo0oo0)0ooo0oooDoo0oooDoooooon
0000 ({@ooO00oDbo0oOoooooO)ooDoooUooDoOOoUOO0 ownerdDOOOoOoOoOOOOD
000 instance DO O 00000 DO0ODOO0ODOOOOODOO0ODODO owner0oooonoooDO
OO0 NoneOOOODOOOODOOOO(@mODOO)OOODOOOOO AttributeErrorddn
OO00oooooooooo

object.__set__(self, instance, value)
0000000000000 instance 000000000 value0 000000000 000O00O0O

object._delete__(self, instance)
O000000000000 mstance OOOOO0O0O0OOOOOOOOOOOO

goboobogoboog

0000000000000 O0O0r0d0ooood (binding behaviour)” 000000000 OOOOOO
00000000000 0D000000000 (descriptor protocol) 00 O000O: __get__ (), _set__(),00
O _delete._()O000000COO0OOOCOOODODOOOOODOOOODOOOODOOOOOOO
pgooddddoooooooooobobbobobbbbobbbdddooUUoUo o

gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
goboboooboobobobbb ea.xO00000O0DO0OO0O0O0 a._dict_['x'"] 000 type(a).
_dict_['x']1 0000 type(a) OO0ODOO0OO0O0OO0OCOO0O0OO0OO0O0O0O0O0OO0OOOOOOOO
ooooo

goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
goooodPythonOOOOOODOOOOODOOOUODOOOOOODOOUOOOOOODOOOODOOOOO
goooooboobobooboobbooobobooboobboobuoobbooboobbooboobo
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
00000000000 (object () O type() OODDOOODOOODOO)OOOOOOOOODOODODOOO
oobooogooon

00000000000000000000000000 (hinding) 00000 a.xO0000O0O0OODOOO
oopboooboo0ooooog abbOOO0ODO:

0oOoooo (DirectCall) DO0DOD0OOODOODOOODOODOOODOODOOODOUOODOOODODOOOOD
O0000O000000:x._get__(a) OOODODOOODDOO

00o0Oooooo (Instance Binding) 0000000000000 O0O0O0OOOO0OOOODODO a.x000
O0: type(a)..dict__['x']._get__(a, type(a)) 00400 ooong

00000 (ClassBinding) 0000000000000 O00O0O00A.xO0O000O0O:A._dict__['x'].
_get__(None, A) JOOOOOOO

super 00O (Super Binding) a0 super 000000000O00O0000O super(B, obj).m() OO0
000 aAO0OOOBOODOO obj._class_...mro__ 0O0O0OO0OO0OOOO:A._dict__['m"].
_get__(obj, obj._.class_) UOOOODOOOOOOOOOO

gbobooooooooooooboooooboboboooooooooboboboooooooooonogon
ob0o0obOOobDOonDOoonn _get_() 0O __set__() 0 __delete__() OOD0OOO0O0O0OCOODOOO
oooooOo _get__()0ODO00DOODOOOOOODOODOODOODOOOODOOODOODODOO
gboooboooboocooooooooboobobooooOoobOoboOoOoOoOoboOoboOooOobOOobOOobOoOoOoOoDOon
U _set__ ()0 _delete__()00000O00DOOO0OOO0ODOOOOOODODOODOOODOOODOOOO;O
gbobooooooooobo0oooobOUoobOoOobOoO0ObOobOOoO0DOU0OO0ObOOO0ODOO0DOg get—() O
_set__()00b0O0bDODODOOOO0OC0OO0OODOOD _get__()O00O0O0OO0O0ODOODOO __set__() O
—get__()UOb0O0OO00OO0O0OO0OO0OOOO0OO0OO0O0OO0OO0O0O0O0O0O00DOOO0O0O0O0O00O0O0O0O0O00DOCO000
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
ooooo

(staticmethod () O classmethod() OO00)PythonO0OOOOOOO0O0O0OO0OOOOOOOODOCODO
gooboobooobbooobobuooobobbooobbboodbbbooobLbboobobbooOoo
gooooooo0oooo0o00oooOo0o0O0ooO00oOOO00oOoOO00oODOOo0D0ODOOO0n

property () DODOOD0OO0ODOOO0O0OOOOOOODODODOOOOOOOOOOOOOODLDODODO
gbooboboboooooobooboooboo

_slots__

gboboboooodobobooooooooboobobooooobooooooooboboOobooooOonDOon
gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
ooboooooooooooobDoooobOobo0oobooooboooo

0000000000 0000O0000000000000 _slets__00000O0O0DOOCOOOOOOOO
00 _slers. 0000000000000 0O0ODODOOOCOOOO0O0O0OOODOODOOOOOOOOOOOOO
ooo000o0ooooo000ooooO0O000ooO0O000oOoOO0000DODO0O000 _dicee_00O0O
goboooooooooooobbooooboooo
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__slots__

coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
oooooooooboobobobooboooboooobooooooooboooboooooDOoDOoDbOon
0000 _slots._ 0000000000000 O0O0OO0OO00O0ODO0OO000000000 _dict__0O
_weakref__ 000000000 OCOCOOOODODODO

ooooo22000.

_slots__ 00O 0OOODOOO

_slots._O000D00O00O0O0QOOOQOODODOO _die._0O0D00O0O0OO0OOOOOOODOOOOODOO
_slots__O0000000OOCOCOCOODOOO

_dict._ 00000000 _slots._ 0000000000 O0DOOCOOOOOOOOOOOOODOOO
gbobobooobooboboboobobobbobob00obOobO AttributeError 00000
ooooOoOoOooOoOoOoOoOoOoOooOooDboO slets._ 0000000 '_dict.'0000000OO
gobooboooobod

00000 23000:000000 '_dict_'0O _slots._ 0000000000 O0DOOCOOOO
goboobooobooboooboobboboboboobboobg

_slots__ 00000000000 OCOO0O0O0B00O0 _weakref--_ 000000000000 OO0OOO
OO000 (weakreference) 100 OO0 D0O000O0O0OCOOOOOO0OOO0OO00O00O _sless._00000
OO0 '_weakref_' 00000000O00COODOOCOOOCO

00000 23000:000000 '"_weakref__'0O _slots._ 00000000000 OOCOOO
oboooooooooogooo

_slots__O00D000CCOOO0O0O000O00ODODOOCODOOO(@OODOOO (descriptor)J00 O0O0O)
OoOoOOoOOOoOoOOoOoOooooD sless_._ 0000000000000 O0O0O0O0O0O0O0O0OOOOO
oobooobooooooooooboooOo;0bboo0obOoOoooooooobooboboOoooooobooon
cooooooobooooo

_slots__ 00000000000 DOO0DOODOO0ODOO0OOOUODODOODOOOOOOODO
00 _slots._. 00000000 _die.. 00000000000

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
gcooooooofoooOoodbOOo (@COoogboooOobDUoooOoDOobooUoogoDbo)booooo
goobooboobobooboobboobooboooboobboboboobbobDbooboo
gboooooobooboboboboooobooogogo

0000 _slots._00 longO str 0000 tupleD000D0O0”000 (variable-length)’ 00000
gooOoOoOoOoOoOoOoOooooooooo

_slots__ 000000 OCOO0O0O0000O0O0OODOOOCOOOOOO0OO0OOOOOODODOOOOO
gobO;0b0b00o00obooboboboooobboooobbooobobboooobboOoobDbDOoo
goo

_class__000000000000000 _slets__O00000O0O0O0OODOODOO
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00000 26000:000000000000000 _slets._ 0000000 _class.- 00000
ooooocooboooooo

343 00000000 OO0O0OOOO
dooooboooooobioooOon type() DOO0ODODODDODOOO0ODODDODOOODODDODDODODOOUOOODOO
0o0o0o0oddodd type (name, bases, dict) DOOO0OO0OOOODOOO

00000000000 000 _metaclass__ 0000000000 type() O0O00O0O _metaclass__ 000
J00o0000o0o0o0oooooooooooboboooboooboooo0ooo

- J0000DOCOCOO0ODOOOOODOOOODOCOO
J0000O0CO0ODOOOOOO -OOOOO0OO0OOCOO0ODOOOObOOOOd0

gooooboobooooobobooon _new_ () Uoobbboooobbbbooobb -—0oooobbo
gooobobobooobobOoobO type.cnew__ () DO0ODOODOOOOODOODOOOOODOODOO
ggbooboooboobbooboobobobbooboo

class metacls (type) :
def _ new__ (mcs, name, bases, dict):

dict['foo'] = 'metacls was here'

return type.__new__ (mcs, name, bases, dict)

goooooooooooooOoODOOODDOOODO@OOOOODOOODOODOOO)OOOO0O0ODOOO
obooooon _caz1__(¢)ODO0D0OD0DODODOODODOOOOOOOODOOODODODODOO
gobooobooooboooboooo

_metaclass__
00000 name 0 bases 0000 dict 0000000000000 0OO0O0OOOOOOOOO
bbb ooooobbbbiudd type()y U0 O0O0oO0ObbOODOoOoOoLDbDO
oooooooo

ooooo22000.
gobooobooooboooooooOoOooOooOooboOoobooOoOon:

e dict['_metaclass_ '] 000000OO0OOOO

Oo0ooO0o0oooooOO0oOo0oO0O00oooooO0o0O0O00o0oooooO0O0cb00000000 (.class--0O
oooooooooooooboono)ooooog

000000000 metaclass._ 0000000000 DOCOO0ODOOO0ODOOOODOOOO
- 0000000000000 00O00O0OO (types.ClassType) DO DO DOODO

gogoooobooboooooboobooobooboobbooboob bbb booboob o
goooboobobobooooooooooboobobobooooooooboobooboboboboboooo
gogbobooboobbooboobboobd
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344 0000000 0ooooooOoOoOoOoOoOOOOO

oooog26e000.

O000000000D000D00 isinstance() O issubclass() 000000000 OO0O0OOOOO
gooooao

000 abc.ABCMeta 0O OODOOO0ODOODODOOO (ABCs)O”0000O0ODO0O (virtual base classes)” 0 O
0000 ABCOOODODOOoDOOoOO(MOoDooDooO)oooooooooooooooooooooon
ooooo

class.__instancecheck__(self, instance)
instance 1 (OO0 O0O0O0O0C0OO)class00000DOOODOOO0ODOOD wue0O0ODOOOODO
000000 isinstance (instance, class) O00O0O0O0O0O0OO0OO0OO

class.__subclasscheck__(self, subclass)
subclass 0 (0000000000 class00 0000000000000 wued0000OO0DO0DOO0O
00000 issubclass (subclass, class) 000000000 O0OOOO0O0OO

00oo00ooDoooooo0ooo0(@oooD)00oDoO00oDOoD0o00oDoooDOoooooooon
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
goboboooboobooobooboobboobg

OOz

PEP3119-0 000000000 0000000 (ebcOO0OO0O00O0O0O0)ODOOOOOOOOOOOO
0000000 __instancecheck__() 0 __subclasscheck__() 00000 isinstance () O
issubclass () DO00O0O00OO0OO0OO0OOOOOOOOOOOOO

345 00000 ooooooooooooooog

object.__call__ (self[, args... ])
oo00oooooooooo o0O0”’0D00000000; 000000000000 0D0ODO0OD
X (argl, arg2, ...)UO x._call (argl, argz2, ...)000000000O0OO0OOO0O

346 00O OoooooooOO

gdooooooooo0o0ooooOOdo0o0oDU0ooOO000o0doDUoooDUOooOOoOoooDOooOOoOooo@Woo
gopoooooo)oooooobo(@obooo)yboobpooOooooboUoooOooboOobDOooooooo
goooooo0oo0obDO0oO0oOoO0oOoO0oOU0oOoU0UOO0O0OoU0OOoU0OOUOOUOOODODOObOODODODOn
00000o00o0Doo;,0000000000000000000000000O0000000O0O000O0
000000 NDOOODQOO 0 <=k < NODOOUO kKOOOUOODOOQOUOODOOODOUODOOOODOOOO
0000000000000 000000(@ODO00000 _getslice_()(OO0O0)ODODOOODO
0000000000000 U00oooU00ooU00oooU0O0)00DDoU0OoOUO0OOOOPython DO OO
goobbdoob0oobooobUg append(), count (), index (), extend (), insert (), pop (),
remove (), reverse (), 000 sort () 0000000000 ODOO0OOCOCOOOPythonOOODOO

42 030000000
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0000OodoboDOboOO0Okeys(),values(),items (),has_key(),get (),clear (), setdefault (),
iterkeys (), itervalues (),iteritems (),pop(),popitem(),copy(),000 update () OO0
0000000000000 000000000000 UserDict00000D00OO0OD0OODOODOOOO
_getitem_(),__setitem__(),_delitem__(),000 keys() 000000 0O0OOOOOOOOOOO
000 DbictMixinOOOODODOOO0O0ODOOOO00OOO0OODOOOO0O0ODOODOO0O0ODOOO __add__(),
_radd__(),__iadd__(),_mul__(),__rmul__(),000 _imul__()00000O0@OOOODOOOOO
gopooO)oOooOoO @OoDoO00ODoOoOdU0DO)ODCOO0U0ODOOOU0DODOOOODOOOgO; coerce__() OO
00oo00o00oDooooooo0ooooo0o0oo0oo0o0oo0 in00000D0D000o0oo0oon
O _contains__()00000000O0O00ODODO;0000000 in0O haskey() OOOOODOOODO
goo0;,00000000oo0o0o0DO00oOo00oO0o0oOD00DOD00O00oO00ooOoDoDoOOoOoDOon
goboOoooOoOoOooOoOoOoOooOOoOoOoDOOoO0ODOO0ODO0O0ODD iter-()ODODOOODOOOO
0;00000000 _iter ()0 iterkeys() OOOODOOO0ODOOOODO;OD0000000000O
gopbooooooooooOoobOoOoooooooooo

object._len__(self)
000000 len() DODOOOOOO0OODODOOCOOOOOOOOODDODO >»=00000000
000000000000000000000 __nonzero__() DO000OO0O00O0O0O0OOOO _len ()
Jooooooooooooobbobobobbbobboboodddddooooooooo

CPython D0 O0OODOO0O0OODODODOODOO sys.maxsizeOJOOOOOODOOODOOODO
sys.maxsize 0000000 (len() O00OD0)0000DOO0O OverflowError DO O OO
00000000000 DOO0ODO overflowError JO0O00OOOOOOODOODOODOODODOOO
meth:_nonzero__ 00 000000000000 OOCOOOO

object._getitem__(self, key)

selfl[key] OOODO (evaluation) 000000000000 O0OO00OO00OOOOOODOODOODOOOO
goooCoO0O0O0OO00O00O0O0O00UUUUOUUOD0OoUOo (obooooooOOooOOOOooOoOD)
00000000000 _getitem () 0O00000ODOO0OQCO kyOODOOOODOODOODO
TypeError 00000000 DOCOOO;(0 00000000000 OODODOOODOOOODOO) key
OO0000CO000O0OO000D0O0O00DODO0O0DO0O IndexError 000000000 O0ODOOOO
O000000kyOOODODODODODOO0DO0D0ODDO0ODDOO00O0OO0OO0OMD KeyErrorJOOOOOO
goooooo

O0: forob0O0O0O0OO0ODOOO0OOODOOOODOOOOOOOOOOOOOOOOODOOOOOO
U000 IndexError 00000000 O0O0O0DOOOOOO

object._setitem__(self, key, value)
selflkey] 000000000000 OO0ODOOOOOOO _getitem_() 0000000000
godooooooooobobbbbbbbbbbotbodddo DD
o0o00000000O00000000000D00DU0D00D0D000D0DoD0DoDoooooooooOn
O000OO00O0O kyODODDDO _getitem_ () 000000O0DOOOOOOCOOOOOOOOOO
goad

object._delitem__ (self, key)
selflkey] D0O0ODOOODOOODODOODOODLOOO _getitem_()O00O00O0DOO0ODOOODOOO
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coobobooobooooboooooooooooooooooooooooooooooooboOon
O00O0O0O0000000000000 keyOOOOOO _getitem_() 000000000000
oooooooooooooDo

object._missing__(self, key)
selflkey] O0DODD0O0OODO0OO0O0OO0O0OO0OOOOOOOOOOO dictOD0O0OO0ODDODOOOO
dict._getitem__() O00O000O0OO0O0OOO0O

object._iter__(self)
0000000000000 000000000000000000O000Do0oO00ooDoOoOOoOoooOo
goobooobboobboooobooobooobb oo oo bUooobboOooo
0000000000000 O000U0UU0L0000DU000D0D0ooDoooooooooOoOoOoOoOOO
iterkeys () UUOUOU0O0O0O0O0OO0OOOOOOOOO

goboboooooboboboooboboboobobooboobos0boobobobbobbooDbo
0000000000000 0000000O000CC0DO00000000000 typeiter000000
gooo

object._reversed__ (self)
reversed() 0000000000000 O0DOOOOOOOOOOO@OOOO)ODO0OOO0OOO
0000000000000 0000000000000000ooooooon

_reversed._ () D00O0D00OO0DOOODOOO reversed() OUOODODOO sequence U O
000 (len_() O _getitem _())0O0D000OCODO0O0O0OOODODOODODO sequence 0000
O00O0O0O0O0O0O0O000000O0O0 reversed() U0O0O0OD0OD0OD0ODU0ODO0ODU0ODU0ODUOUODUOUOODUOOOoOgO
__reversed__()O0O0O000O000O000O

Oo000oo26000.

000000000000 (n0B00 not in)000O0O0COO0O0O0OOCOOOOOOODOOOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooooboooobooooobooooooo

object.__contains__(self, item)
OO000DO0O0OO00OOC0O0O0D0ODOO0O0OOOoODOoOooO itemO self00000OO0O00OOCOOODO
Joooooooooooooboboboboboobobobodddddoooooooooooooon
0000000000000 000000ooo0ooooooooon

__contains__()000000000O0D0O0OD0O0OOO0OOODODOOOOOOODOODO _iter__()0O
gboooooobOoboboobo0obobOobo0ooogng _getitem_ () DOO0OOOOOOOOO
gooodbobo obooooboon

347 0000000 O0O0OoOoOoOoOO0OO0OO0OOOOUOOOOooO

goooooboobbooobooboobobooboobbooboobbooboobbooboobo
go0obo0bO0ob000o0O0bO0ObO0obOo0Dn getslice_()O000D00O00OOOO;0000D00000O
gogbobooboobboobobooobda

44 030000000



The Python Language Reference, 0 0 00 2.7.17

object._getslice__(self,i,j)
00000200000:00000000000 _getitem () 00000000OOOOOOO0O
000000000000 @0o0o0000d CpythonODOO0O0O _getslice () 000000O0O0ODO
o0o000000000000000000000D000D0UD0D000D0D0DoDoDoooooOooooOOn
oon)

self(i:7] 0000000000 U0OU0DOO0O0OOOOOOOUDUODOOODO self000O0OO
oboobobooobooooobooboboo/0,;,00000000D000D0O000O0 sys.maxsize OO
goooobobooobobodooboooooboooboboobboobuoobobooboobUoooboboo
ggjddoooooouoooooooooooog s1eno()00ooooooooooooooob
AttributeError U D000 0000D0OO0OODOOODOOO0DOODLOOODOOODODOOODODOO
gbobooooobobOoboboobobobO0obOoboObOo0obOobDOobobOonDg _getslice_ ()OO0
gboooooobooboboboboooooooboobobO getitem- () ODODODOO

object.__setslice__(self, i, ], sequence)
selfl[i:3] 0000000O0O0ODOOO0ODO0OODOO {000 ,;0D0000DO0 _getslice__()
O00ooooooooooo

gbooooob0oboo0bobDOgn _setslice—() 00000 self[i:3:k] 000000000
O0000O0O._setslice_()00000OO0O0OOO0O0ODO0OODOOOOODOOODOOOO _setitem_()
gooboogoo

object._delslice__(self, i,j)
selfl[i:j] 00000O0O0O0OOOOOOOOODOOD(ODDODO  jO00000 _getslice__()
0000000000000 00000000000000000 _delslice.()O0O000OO
self[i:j:k] 00000000O0O0O0O0O0O0O0O _delslice()U0U0000O0OOOOOODODOOO
0000000000 _delitem () 0000000

gobooooo0o0OoooOoOooOoO0U0oDOoOO0U0DO0U0OOo0U0bOOOoUOODODDODOoO0ODODOOoDOoOOn
gopbooooooooooooobooOoooOoOoOoDbOoO0oboOoooboOoOooooOoooDOoOooDboboOooon
dooboog __getitem ()0 __setitem () O0O000 _delitem () O00O000OOOOOOOOO
0opoooooooooo

g0ood0o0o0oU0DOOoU0DOoU0DOoUODOOoUODOoOUOOOoUOO pythonDODOOODOODOODOOODOOOO
0000 (_getitem._() 0O _setitem._()O000 _delitem () O00000000DO0O00OOOOOO
ddoDooooooooooog):

class MyClass:
d;f __getitem__ (self, index):
def _ setitem__ (self, index, value):
def ;c.lelitem_(self, index) :

if sys.version_info < (2, 0):

# They won't be defined if version is at least 2.0 final

Jooooooo)
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(Cooooooooo)

def _ _getslice_ (self, i, J):

return self[max (0, 1):max(0, Jj):]
def _ setslice__ (self, i, j, seq):

self[max (0, 1i):max(0, J):] = seq
def _ delslice__ (self, i, 3J):

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

max () 0000000000000 0OO0O0O0O;000000 _xslice_()0OO0OOO0OOOOOOOOO
gogobobooobobooobbooobbbooobbooobbooobboOgn cxitem_() OO O
00000000000000D00D000 _+slice_() O0O0OO 00000 (cooked)’00O0O0DODOO
gooooobooboboooboobooobooboobDboobuoobbooboobbooboobo
gooooooooooooOo @ooobooDOoOooOOoOoDbDOoOoDbDOoOoDOOoOoD),OO00DObOOobobOon
goooboobobooobboobobobooobOoD _+item () DOODODOOODODOODODOO
goooboboboboooooooobogoobgobobobooooboobooboboboboboboboooo
oobooooo;00000000 _+item_() OOOO0OOOOOODOCOOOOODOOOOOOOOOO
gbooboboboooooobobtdbmax(0, 1) D0O0OO0OODOODOODODODOOOOOO

348 D00UODOOOoOOOOOO

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooooooooooooOoodobooooooooOo @@UuboboUooUbDboUoogboooogoo)yboo
gogboooobooboobbooboon

object.__add__ (self, other)

object.__sub__(self, other)

object._mul__(self, other)

object.__floordiv__(self, other)

object._mod__(self, other)

object._divmod__ (self, other)

object._pow__ (self, other[, modulo ] )

object._1shift__(self, other)

object._rshift__(self, other)

object.__and__(self, other)

object._xor__(self, other)

object.__or__(self, other)
O00oO0oOoOoooooooooOog (+,—,*,//,% divmod (), pow (), x, <<, >>,&, 7, ) 0000
Jooooooooboobbbbbdo x + yOOOOxO _add__ () D0000O0O0O0O0OODOODOO
Jddddddodd x..,add__(y) DOO0OO0OO0OO0OD0OO _divmod__ () OOOD0O0O0O __floordiv-_()
O _mod _()0000000O0O0ODODODODOOOOOOODODO; truediv__()(@OO00O0O)OOO0O
0000000000000 00oU0oU00oo0OoU0oU00U pow() DOODOOOODODODOO
_pow__()00O0COCOCOOOOOOOOUOOOOUOUOUOOOODOOOOOO
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ooboobooooobooboOooO00o0O00o0O000o000d000d NotImplementedODO
cooooooooooo

object._div__(self, other)

object.__truediv__(self, other)

0000 ()M o0o000oDoo0o0o0ooDo00d _truedive_()O0O__future__.division
coooooooOooOoOooOoO0OoDbboOo0ooo0oO . dive()ooooOoOosObooooboboooo
00o000o0oO0ooDdoO0ooOo0ooDOdoDdoDOOoo0oooooU0ooUooooooDgoDooDooon
0;00000 TypeError 0o

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)

00000000 oooooon (+, -, %, /, %, divmod (), pow (), **, <<, >>,&, ", [)0000
0000000000000 00000DOoO0O0OoOOn (reflected, swapped: OO OO0OOO) OO
gooobooobobobbooboboobboboboobobooboooboobboooboobDobo
00000000000000*2 0000 x - yOOOOOOOODODO yO __rsub__() 0000
000000000000 000000000 x.--sub__(y) O Notlmplemented D 0000000
y.--rsub__(x) OO0O0O00O0O00OO0O

000000000 pow() O _rpow__() OOOO0O0O0OCOO0O0OOCOOOOO@ODOOOOO
oooooooooooo)o

gb: boobooopbooboobboobooboobboobooboobboboboobboo
gbobooooobgobooobooboooboboboobboboboooboboobobobbooDbo
gobooboobboobooboboooboobobooboboobobobobooboboobbooboo
gooooood

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

2 000000000000(.add() 0000)00000000000000000000C0000000000000000

goooooooooOoOoOOOOOO0OO0O0O0000000

34. O00O0OOO

47



The Python Language Reference, 0 0 0 0 2.7.17

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)
0000000000000000 (augmented arithmetic assignments, +=, —=, x=, /=, / /=, %=, x*=,
<<=,>>=,6=,"=,|5)000000000000000DO00OOODOOOOOOOOODOOO (self
O000000)OOoooDooooooo@oDoO00 sef 000000000 0OO0)000DOOO0OO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
goooon x += yOoouoooo xOd _iadd_() 00000000 0OOOO0OOOOOODOO
OO0 x._iadd-_(y) DOOOOOODODOOODOXxDO _diadd() OD00O0OOOOODOODOOODODOO
goboobid x + yOUOooooOOO x._cadd__(y) U000 y._radd__(x) JODO0ODOO

object._neg__(self)
object._pos__(self)
object.__abs__(self)
object.__invert__(self)
oopooono (-, +,abs() 000 "OOODOODOODOOOODOOO

object.__complex__(self)

object._int__(self)

object.__long__(self)

object.__float__(self)
O0OO0OO0D00O complex(),int(),long(),000 float () O0OOO0O0O0O0O0O0O0O000O00O00OO
Jodoooooooooooooon

object.__oct__(self)

object.__hex__(self)
O000O0O0 oct () O0ODQO hex() UOODODDOCOOOUOUOODODODOOOUOUOODODDOOOOOO
godd

object.__index__ (self)
operator.index () 00000000 OO0OOCOO0OOO0ODOODOOODOOODOOO Python O
0000000000000 00000000000000000000INt0000 longdOOOO
ooooooo

oo00ooo25000.

object.__coerce__(self, other)
000000 (mixed-mode)’ 0000000000000 ODOOOO0O0O0OOOOOO self O other
0000000000000 20000000000000000D000D00 NonedOOGQOOQOO
J0000oogogg other00OOODODDDODDO NoneODOOOOOOOOOODOOODODODOOOO

48 030000000



The Python Language Reference, 0 0 00 2.7.17

o0000o0O0o000obOO0bO0oO00oO00o0obODODoO000obOO0ODOO0obODO0O(@MUuobOooOOooOobobOoDbOo
000000000000 0000D0O self0 other 000000000000 DOO0ODO)Y)YOODODOO
NotImplemented OO O DOOO NoneOOUOOOODODODOO

3.49 00000 (coercion rule)

00000000 (ceercion) 0000000000000 00000O00O0O0OOOOOOOOOODOOO
gooobooboobooooobobobooobobos,oboboboboobobobobboobOoDbOoon
0000000000 000o0o000oo00ooO0d00oo00o0oo00ooOoO00oooOOn Python
jg0o0oooO0oO0oOoO0OCOOCOCOOOOObOObOOOo

* 9000000000000 00 UnicodeDOOO0O0O0OO0OO0O0O0O0DOOODOOO0OODOODOOOO
gboooooooooogo

- J0000D0UDDO0DOU0DOOO0DOO0O0OOD0OOO0DDOODDOUODDOODDO (mixed-mode) OO
gboooooobooboboboooooooobobobo

« JO0000DD0ODOD (cbject JO0OOODOODO)IOOOOODOODOO _coerce._()000ODOO
O000000000000; —coerce__() D00O00OO0ODOOOO0ODOOODO coerce() OO
gboooooogoooo

« 0000 NotImplementedOOOOOOOOOOOOOOOODOOOODOOOOOOOOO

00000000 _op-() 000 _rop__() OO0OO0OO0O0O00OO0O0O0OO0O0O0OO0DOOOOOO0OO
OO0000; _iop--() DODOOODOOOOOODOOOODOOODO Y O0OODO add--() O
Ul _radd__()0O0D0000O00O0O0O0OOCOOCOOOOODOODOODOOD _iadd_(¢)00O0O0ODOO
gbooooooboobobobooooooogooo

obo0o000xobodydOOoUODODOO x._ocp__(y) DODODOOOODODODODOOOODOO
NotImplemented OO OOOOOO yv._rop__(x) OOOOOOOOOOODODODOOOOOOOOO
NotImplementedOUOUOODOO TypeError U0 O0O0OO0D0O00O0O0OOOODOOOOODODOOO
gboooooog:

- 00000000:0000000000000000000000000000000000000
00000000000000000000000000000000000000000 —rop__()
0000D0000000D0000000000000 _op..() 0000000 00000000
_rop..() 0000000

gogooboooboobobbbobooboobooogoooooooooooooobobbobbbbboooooo
goobbooodonD _cp-() OooobbbOO0oOoUoObbbUOO0O:-DUODbDDbDbDOOO
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo

000000000000 O0O0O0O0O0O0O0O00O0O0O000D00000 ——op—-() O __rop__() OOO
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooooooooooooooooooooobobooooooooooooooooooOooDboboOoon
cooboocooboooooooooooo

e (C+=0000)00D0000D0O00O0OODODOODOODODOOD _dop_() DODODOOODOOO
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_iop..() 00D0D0O0D00OCODODOOOOOOOOOOOOOD —op() 00/000 __rop__() OO
0000000000000000000000

*x + yOOOOO xODODO (concatenation) 0000 0000000000000 0O00O0O0O0O0O0OO
coooogoooo

x » yOOOOOOOOOOOOOOOD (epeaty 0000000 OOOOOO0OOCOOOOOOO
000 (int 000 long)O0OO0O0O0OOOOOODOODOOOOOOOOOOOO

*(_Leg()0000DO00D0OOUDOODH)OODDOODODOOOOODDOOOOOO (—.cmp__() O
OO0D0OO0000)0000d (three-way comparison) 100000000000 OCOOOOOOOOOO
goooooooao

- 0000000 DO0ODOOONO int,long, float OO complex0O0OOOOODOOO;O000
O0000000 coerce() OO0OO0OO0O00O __coerce__() 0O00O00OO0OOOOOO

00000 27000:000000000000D00000 _coerce__()000D0O0OOODOOO
gooooo

34410 withOOOUOOOQOUOOOOOO

ooooo 25000,

00000000000 (contextmanager) 000 withODOOOOOOOOOOOODOOOOOOOOOO
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gooodooOoUopooOoOooOoUoDoOoooOo withODOOwirhD OOOOOOOOOODOOOOOOO
ggoboobooobobooboobbooboboobooobobo

gogooooooooobbobobobbboboooooooooboobobbbbbboooooooooooboboboo
gboboboboooooobobobobobooooooboobobob

gobobooboobbooboobboobOo0obiboOD typecontextmanager OO OO OO0O0OUO

object._enter__(self)
gooooooooooboobooooooooooooo0 withOOOOO asOO0OO0OO0O0OOOO
0000ooooooooooooog

object.__exit__(self, exc_type, exc_value, traceback)
0000000000000 0000000000000O000O00O000DO0O00oDUoOoOOoOoooOO
goddooooooooobobbobbobbbobbbotboddddoo DL bbb
None OO QO QOQO4dd

coooboooooboooobooooooooooboobooooooobooooooOooooooooobboOooon
oooomoOooOOoOOOO0 Tee0000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOO
coooOoooooboooboooooon

—exit__()O0O00000000O0O0O0O0O0O0O0COOOOO0O0O0O0OO0O0O0COO0O000O000DAO0
oooooooooog

50 030000000
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O0:

PEP 343 - with" 0000000 PythonO withOOOODOOOOODOOOODOOOODOOO

3411 00000 Ooooooooooooo

goboooobooboboooboobooobobooboobbooboobbooboobbooboboobo
go00b x._getitem__ (1) DODOO0OO0OO0O0OO0OO0OOD0OD0OD x[(11 000000000000 0O0O0OO
gooo

oooooolooooooooooooooooooooooooOOOCbcOoOOoOoOoOooooooooooon
goboooboooobooobooono

>>> class C:

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

>>> len(cl)

>>> len(c2)

3412 0000000000 O0OOOOOOO

gooboooboooooooOooocooboOoboO0oobOOobOOoOoOOOOOObOObDOOcOObOOOODOOOn
typeUODOOOODOOOOOODODOOOOOOODOOOOOODOOOODOOOODOOOOOO
(boobooooooboooooooo)ooooooooooooo

>>> 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()

goboobooobooboibl thash-() U _repr__() 0000 typeUDOOODOOOODOOODOOO
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
gogbboo0gpedbboobO0ObOOOODbOOO0ODLOODDOOODLOODDOO:

>>> 1 ._ _hash__ () == hash (1)

True

(oooooon)

34. D0O0DO0OOO 51



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

The Python Language Reference, 0 0 0 0 2.7.17

(O0ooooooooao)

>>> int._ _hash_ () == hash(int)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: descriptor '__hash_ ' of 'int' object needs an argument

0000000000000 0000000D00000000000  metaclass confusion” D0 000000
goobobobooooogobobobobobooooooooboboboboon:

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

True

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

goooooobooboooboobooobooboobboobuoobbooboobbooboobo
0000 __getattribute__ () OO0D00OD0O0O0OOOOOO:

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

return type._ getattribute__ (xargs)

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

return object.__getattribute__ (xargs)

>>> ¢ = C()

>>> c.__len__ () # Explicit lookup via instance
Class getattribute invoked

10

>>> type(c).__len_ (c) # Explicit lookup via type
Metaclass getattribute invoked

10

>>> len(c) # Implicit lookup

10

00000 _getattribute. () 00000O0O0O0O0O0O0COO0ODOOCOOOOOOODOOOOOOOOOO
gooooogoo(@oooooOoOoOoOoOoOoOoooooooooooooooooooooooOObOboobo oo
ooooooo)ooooooooooOboOoOoObOOObOObOOOObObOoooboooo

52 030000000
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0 40

HRERERERN

41 0000000 (naming and binding)

00 (name) 0000000000000 O00000O00O0O0O000O0OO (mamebinding) 00000000
gobooobooooooooooboooobooboooboooooooooooooooooDoOoboOooboboOooon
00000000000 00 (binding) DO0O0ODD0O0O0OO0O0DOOOOOOO

o000 (block)OO Python OO O ODOOODDOOOODOODOOOOOOODOODOODOOODOODOO
goooboobobobooooooooooboobobobooooooooboobooboboboboboooo
goopooooooOoooo(O00f0ooOoUoDoOU0UdUDOoUdU0DOU00DODO0DODOoDUOODOOoDUODOoOOn
0o0ooooo)oooooooooooooooOoOoOoOoooO(ODOOoUOoUoUoUoooooooonO e O
0000oo0ooO0O0o0000ooooco0)0ODODOOO0OO0000O0O000000 eval() O execOOOOODO
gbobobobooooboobobobobo input () DO0DOOOOOODOOOOOOODOOOOO
gooogo

00000oOooooooooon (executionframe) 0000000000 OODOOOO(@OOOODOO
gOo)oooooboooooOdoooOoOoooOoooOoooOobooOobOo0OooO0OoOo0ooogDoooobooo
ggboooobooboobboobooon

0000 (scope) OO OOOOOOOOODOOOOOOOOOODOOOOOOOOOOOOOOBOOO
goboooboooooooooboooobooooboooooooooOoooooDoooooDOboOooDboboOooon
gobooooboooobooooOooOoocOooOOo0oOobOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbboOoOon
gboooooooooooooobooooboooobooobooboooboooooooooooooooooboOooDoOon .,
gbooooodoboboooooboboooooboboooooooboobo0o -obobooooogo
ooboooobooooooooooboooooOooOooboOooobooOooboooooOooOoOooOOoOooboboOoon

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

o0ooooooooOooooOoOooOoOoOO0OOO00ODOOO0O0OO0OOO0OOOOO0OOOOOOO@OoOoDbOOn:
nearest enclosing scope) 0 0 0 0000000000000 0000O0O0OODOOOOODOOOOO000O
000000000000000000000000 (environment) 1000000

0000000000000 00o0oO00o00o0o00o00o0DO0ooooOooOooOn (local variable) O
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0000000000000 00000000000000000000002O0 (global variable) 000 (O
oooooooooooooooOooooOooooOoooOooooOoOooOoOooOOoOoOooOooooobo)ooboooo
goooooooooooOoOoODOO0OO0O0O0OODOOOOOODOODODODOODDOODOOOOO (free variable)
oono

000000000 0000D0000 NameError 00000000000 OCOOOO0OODOOOOODOOOO
0000000000000 UnboundLocalError DOOOOOO0OODO UnboundLocalError OO
NameError OO OO OO0

000000000 00D000 (construct) 00O OO0 : 000000 (formal parameter) 0 0 0 import
jdoooooooooOo(oodo0o0ooooooooooodoooDoOooooDoooo)yooooooon
000000000000 for00000000 except 0000000000 withOODODO asO0O0OO
“from...import +x”O000 import D00 import 0000000000 CO0O0OOODOOOOOODO
0000000000000 ooooooooooooooooooooooooooon
oooooooooo

delO00O0O0ODOCOODOOQO (delO00OO0O0OO0OUUOOOOOOO bind)ODODO)OOOOOOOOOO
gooboooboobooboobooboobooboooooooooooooooooooooooooo ;ocoooon
O SyntaxError U0 O0O0Ooogdn

O000mport 00000000000 DOOOCOOOOO0O0O0O0OO@OOOOOODOOOCOOOO0)0OO0
gopoooo

gogooooooooobobobobobbbobooooooooooboobbobbbboooooooooboboboboo
gooooooooooboobooobobobobobooooggb bbb bbbboo
gOoo0ooO0oo0dbOO0bOOo0Co0OdbOO00OoU0O0OoU0oOODODOOCOO pythonOOOOOQOOODO
goooogooooooooobbboooooooobDbbooobDbbp bbb boo
gboobobobooooooooobobobobooooooobooboboo

global 0000000000 0O0DOD0O0ODDO0ODOO00OOO0N0OO0O0DO0O0OODODODOoOoOoDOOoDO
goobooboboboooooooooobobobobooobooooobDoboboboboboboooo
goobbooobboo _puiltin oo oOogoobobOooobbooobbooobbooobbo
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
000O0O0000OOo00DOOo00oDoUOU0bOoOoOoDoOgOg glebalDOOO0OOOODOOOODOOOOO
ggbobooobooboooobuooboooboob

gobboooobooooobboooobobooooobobooooboobbooobboooboboboooon
Jjodooooooodn -builtins. . 0000000000000 ;- builtins._ 00000
gooo(ooooooodbOoOooO0opodbooUoOOobD)DOoOoOUODOOOUODOUODOODOO _main
000000000000 _builtins._ 0000000000 _builtin__ 00 (00 :’s°00 )00
goooooDbbO0o000 _builtins_- 0 _builtin_O00000000O0OO0OOCODODDOOOOOOO
_builtins_ 00000 D0OO0O0OODODOOODOOODODOOODOODDOOODLOODDOODOO

o000 -builtins__ O0000O0O0O0COO0OOO0OOOOCOOODOOOCOCOOOOCOOODOOOOOO
o0o0oo0o0oo0o0o0o0ooo0o0o0O00op0o00DO0n0 _builtin. (000000 )ODOOOOO
import 00000000000 O0OO0O0OOODOOC

0000000000000 U0oDo0odoD mport 0000000 0ODOO0ODOOODOOODOOO

54 040 00000
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00000000 (mainmodule) 000 _main__ 0000000

global 0O0OO0O00OOO0OODOODOOOOODOOODOOOOODOOOODOOOODODOO global
gooboboboboooooooboboboboooooog

gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooooobooboooobooooon

411 00000000000

000DOO000OOo0o0OoOooooooOoUooodpythonOOOOOOOOODOOODOOODODOO

gobodooobooooboooooooOoooOooO0oobOoOoobooooooOooooOooOoOoOOoOoOobOoOoOoon
goboooooooooooobbooooooo

000o0o00ooUonD import 0 — import » — 0000000000 CO00OOOOOODOOOOOOO
ggbobooboobboobboobbooboobiboob syntaxError 0o ogng

execOOOODOOOODOODODODODOODOODODODOODODOODOOOODOODODODOODODOODODOD
execOOOODOOODOOUODOOODOOODOODOODOOUODOO SyntaxError 0000000 (OODOO
000000 exec objOD000O0OD000ODO0DODO exec obj in nsO00OOO0DOOOOOOODOOO)

eval () U execfile () U0OODO input () OO0UO0O00O execOUOOUOOOOOOOOOOOOOOOOO
gooboboboboooooooobooobobobobooobooooobooboboboboboboooon
gogooooooooobobobobboooooooooobobobbbbboooooobbobobbbboo
000" execOOOOO eval () 000 execfile() 00000000000000000000O00
gooobooboboboooooooooobobobobobooboooboobDoboboboboboboooo
gogog

42 00O

0000000000000000000000000000000000000000000000000
00000000000000000000000000 00 (uise) 0000;000000000000
0000000000000000000000000000000000000000000000000
00 00 (handle) 0000000000

Python 000000000000 ODOOO(MO0OO00O0OODO)000000O0OOOOOOOOOPython
00000000 raisel0000000Q0CDODO0O0O0O0OODOOOOODODODOODODOOOO (exception
handler) 00 try .. except 0000000000 0OODO try 00 finallyDOOOOODOOOOOO
0000 (cleanupcode) 0 OO0 O0O0OD0OOO0OOOO0OOOODOOOODOOOODOOOUODOOOODOOOO
goodddooooooooooooo

PythonOOOOOOOO O0O0O0000OO (termination)” 000000000 0:00000000000
gbobooooobooobooobooobooooooboooboooo0oooooooooooboooooooon

1 0000000000000 00000000000000000000000000000000000000000000

4.2. 0O 55
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(boobooooooooooooooooooooooooOo)booOooOoOO0O0O0O0OOOObOOODbOODbDOO
gobooobooooboooooon

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
0000000000000000 systemExitOOOOOOO0OO0OOOO (backtrace) DOOOOO0O

gbooobooobooooooodobooOobOo0odn exceptOOOODOOOOOOOOOOOOOOOO
obooo:ooooooboooboooboocoboooOobO0oOobOOoOobOOoOobOboOoboOoooOoOobobOOobooboboOon
ooboooooooooooobooooooooooooDboooo

000000 (srings) OO O0OOOCODOCODOOOOOOOOODODOOD exceptOOOODOOODOOO
gogboobooobooboooobooboobobooboobboobUuobboobooboobDboon

O0: O0D00O00000000 Python APIODODOOO0OOO0ODOOOOOOOOODODODODOOOO
PythonOOOOOOODOODOOOODOOCOOOOOOOCOCOOOOOCOCOOOOOOOOOOOOODOOO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
oobooobooooooon

try 0000000 y0D OO0 raise000000 reisell OOOOO0OOOO0OOO

56 040 00000
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050

00 (expression)

00DoOO0O0OPythonOOOODOOOODODOOODOOOOODODOOODDO

00000000C0:0000000C00000 BNF(extendedBNF)OOOOOOOOOOOOOOOOO
0o0oo0ooooooooooooooooooooo @oooooo0)ooooooo

name .= othername

0000000000000 0000000 (semantics) 00000000000 name 00000000
00000 othername DO 0OOO0OODOOOOOOODO

5.1 OO 00O (arithmetic conversion)

gogooooobboobmbooobboobboobbooobooobooobboobL bbb
(coercionrule) D0 O0DO0OOO0ODOOODOOOO0OOOODODOOOOOODOOOOOOODOOOOOODOOO
ggbobooobooboboobog:

 J0000O0COODOOOOOOODOOODOOOODOOOO;

goboboboooboooooooooooooboboooooooooooooooooooon;,
- J0000D0O0OO0DOOOOOOOODOOOODOOOOOOOOOOOODOO;,
- J0000O0COO0ODOCOOOOOOOOOOOODOOOOOOOODOOODOOOO

000000 (@UoOooooooO0’% 00000) 00000000000 0000000000oon
goobobobooooooboobobobobooon

52 000000000 (atom)

oD @Eooof:atom 0000000000 DOOODOOODOOOOOOOOODOOODOOOO
00000o0o0o0o000oooOo000ooOooOoOU0UOoooOoOOUOoD form)D00O0O0ODOOOOOOO
gobobooboobobooobooboobbooboon:



The Python Language Reference, 0 0 0 0 2.7.17

atom n= identifier | literal | enclosure

enclosure

parenth_form | list._display
| generator_expression | dict.display | set_display

| string.conversion | yield.-atom

5.2.1 00O (identifier0 00000 (name))

00000000000 0D00 (identifier) 100 (name) 0 OOO0O0O00OOODO OOUO (identifier) 0O
000000 (keyword) 0000000000 D0ODOOO ODODOOOO (naming and binding) 000000
ooooo

ggobboobbooobboobbbooobbbo aomdpoooobobOooobboobbooobo
goobobobob0obd aomUd 000000000 NameError OO0 oooono

goooooooooOo0ooo:00000000000C0000O0200000000000D0000O
ooo20000000000000000000O0O0DOO0000O0ODOO0OO0O0DOODOOO0 DODOOOO
gobooooboooobooooooooooOooOoobOboOob0oobooOooboOoOooOoOOoOoOoOOoOoobboOooon
goooooooooOoUooooOoooooOoooopoOoUooooO0 l1ooooooooooDooooo
0000000000 samOOO0OO0O0O00 _spam0O0 Ham_spamOOOOO0O0OO0COO0OOCOOOO
go0oooooooooo0o0oooooooooo00o0oooooooooog @essoooooo)ooon
gobodoobooooooooooooooOooooboOoobooooooOooooOoooOooOOoOoobOoOooon
gobooooood

522 0000

Python OO OOOOODOOCO0ODODOOODOOOOODOOOODODOOODOO:

literal = stringliteral | integer | longinteger

| floatnumber | imagnumber

goooooooooooooooO(@oooooooooooooOoOoOOObOOoO)bOoDOODOODOO
goooooocoooooooOooooo(@oo)ooooO0oooOooOoOoooOoooOooooOooOooooon
oooooooobbooooooo

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
go0oooOoobOooOO0o0obO0o0o0oobOoO0b00obOOoOobOoDOo0obOD0oOoDbOO0obOD@WOOooODbOOobDooDOon
gooooooooOoOoboOopboOobodooooo)boobo0bobo0oo0ooooDoooobooo
gogboboooboobooooboon

58 0 50 O (expression)
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5.23 00000 (parenthesized form)

ggbobooboobobooboobboobooboboooonog:

parenth_form = "(" [expression_list] ")"

gooobooobogooboboooouooobooobboooboo:-goobooobbooobboon
goooboobgoobooooobooobo,oboobobooooboboboobobobobboobOoDon
aggo

gobooooboooobooooooOooOooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
goooooooo@uoooooooooooooooooooooooooooooooooooooo
ooooooooooooooo)o

gogoooobooboooooboobooobooboobbooboob bbb booboob o
0000000000000 0000 —0O0O0O000O00’000000O0n (nothing)”0O0O0O0ODOO
gogbooobooobooboooboobooboobboobooboobooboobobobboobbon

524 00000

ggboboobooboooboobobobobooboooboobooboboobog:

list_display = "[" [expression_list | list_comprehension] "]1"
list_comprehension = expression list_for

list_for = "for" target_list "in" old_expression_list [list_iter]
old_expression_list = old expression [("," oldexpression)+ [","]]
old_expression n= or_-test | old-lambda.expr

list_iter nw=  list_for | list_if

list_if = "if" oldexpression [list_iter]

gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
0000000000 distcomprehension) 0000000000000 000O0O000DOOOOO0O0OOO
goobooboboboooooooobooobobobobooobooboooobooboboboboboboooon
gbogooooootboobobuoboobooboooboobobobg forgboobobobab ford 1if
goboobgoboobobobooobuooboboboboobobUuoD for if000DLDOOOODODO
000000000000000000000000000000000000Ooooooooooon!

«l Python23000000000 for00O0O0O0DOO0OO0OOOODOODODOOOOOOOODOOOODOOOODOOOOOOO
O00O0O0OPython3000000000000D0O0DDOODODOOODODOO

5.2, 100000000 (atom) 59
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525 00000 OoQg
Python 000000000 OCOOOOO0O0NO display)’ 00D000COO00000O0OODOODOOOO
goobooboboboooog:

e JO0DO0ODLbOODDODODO

« 0000 (comprehension) 0000000000000 OOOOOCCCOOOO0O0O0O0O0O0OOOOO
oooon

ggbbooobooboobboobod:

comprehension = expression comp-for

comp_for = "for" target_list "in" or_test [comp_iter]
comp_iter R comp_for | comp_if

comp-_if = "1f" expression_nocond [comp_iter]

0000000000D00ooO ford0oooonooonon ford0 ifO000D00O0DOODOO
gooboobobobobobobon feor0 if000000DO00DOODODODODODODLOOOOOO
gobooboooboobooobooboobboobooboboobuoobooobboo

gobooooooobooooooOooOoOoOOoOoOobOOo0oOobOOoOooboOoOooOoOOoOoOObOOoOoDbboOonon
oor’ooo0”000oooooo

526 0000000

0000000 (generatorexpression) 1 00000000000 DOOODOODOOOOOOOOOO:

generator_expression = "(" expression comp_-for ")"

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
goobobobobooooooobooo

goboobobbooboobobuobuoobuobbobubibd next() O0DbODOODOOOODODO
goooooo@ooooooboobOooboO)yDboooooOoooOoDbDbDO foroooboboboOon
gooooooboobooobooboobobooboobbooboobbooboobbooboobo
goboobogoogon forgbbobOn forobobO0obOb0bODbDObODDbODUOODODbODOD:

(x+xy for x in range(10) for y in bar(x))

o00oooo0o0oDOOo0o0o0ooOoco0oO0oOoobocO00O0OOO0oO00O00o0O0O0 0000 (e@)oODOOOOO
oono

60 0 50 O (expression)
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527 0000

gooooooooboobooboobooboobbobobooboobboobDbobbooboonO:

dict_display w= "{" [key.datum_list | dict_comprehension] "}"
key_ datum_list = key_datum ("," key_-datum)~* [","]

key_datum RE expression ":" expression
dict_comprehension := expression ":" expression comp-for

gobooobooooooooobooooooo

00o0ooooooooo/o0b000o00oD0o0o0Do0o0o0o0oo0oooooooDoooooon
gooobobobobooooooooooboboboboboooboobooooboboboboboboooo
gooooo0ooOoooOo/oo0oo0bO0o0o00DbO0o0O00DOoU0oOO0oDOO00OoOoDOoOooOOooOoooogon
goobobobooooooobooboboboobooo

00000000oooooooooooooooooooo0 o0 i’ 00000000O0O0ODODOO
2000000000000000O0DO00000DODOOO000DODOO000DOOO0O00ODOOO00OOOD
oono

goobooooooooooooOoOobo obobobo0 oooooOoOoOoOoODbDOOo@EUoOoOoOooboOooo
00000000000000000 hashable 00 O00O0OOO0O0OOOO)DO00DOOODOOODOODOOOO
goooo0o0oooooobOooboOo; 0000000 b0b0obO0obO0obODO0obOO0(@UubOobOobDOooooboOon
gopboooooooooogoo)yoobpoooo

528 000OO

gobooobooooooooooboooooooooboboOoOoboOoOoobooOoooooboOonon:

set_display = "{" (expression_list | comprehension) "}"

oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
gobooobooooooooobOocO0oOoOobocOoobooOoOoOoOOoOoOoOOoOoOobOboOoobooOoo

0000 {}000000000000000000O00DOO0O0O0DO

529 00000

000000000000 (reversequite, 1 00000000 backwardquote) 00O D0OO0O0OO0O0OO0O:

5.2, 100000000 (atom) 61



The Python Language Reference, 0 0 0 0 2.7.17

string_conversion = expression_list " "

gogboobooobooboboobooboobobooboobbooboobbooboobbooboboobo
ggoboooboobobooboo

gbobooobooooboooo NeneOOOOoOOoO0OoOoOOoOoOoOOOO0OOOOOOODOOOODOOOO
0000000000 oooog PpythonDOOOOOOOOOO eval () OOODODODODODODODDODODOO
(boooooooooooooooooooooooooo)o

(Obo0ooooOooooo0ooO0o0oooO00ooO00ooOOo0o0ooOo00ooo00O0”d (funny) 07
0000o00oooooooooooooon)

goodoooooooooooo (oooooooooooooooooooooooo)oo ...0o00Oo
00o000O0o00O0000DOO0ODOO0ODO0O0O0O0ODOOdOO eval() OOOOODOUODOODODOOODOOO
0000 (SsyntaxError 0000 00OO)O

gooobD repr() DO0ODDOOOO0ODDODOOOODODODOOOODODODOOOODDOOOODODODO
goboobooobod str() obooboboobboobbooboobbooboobbooboOoo

5.2.10 Yield O
yield_atom = "(" yield expression ")"
yield_expression := "yield" [expression_-list]

oooog2s5000d.

yieldOOOOOOOOOOOOOODOOOOOOOODOOOOODOOOOOOOOOOOO0 yiezdOO
goobO0ob0obO0o0o0oOooDooobOOobOoboboooooooo

gogoooooooooboboobobobbbooooooooobobobbbbbbooooooobobobbbbobo
gogobobobooobbboooobbooobobooobbbooobbbooobbbooobbooo o
goo0oooooooonoon yieldOODOODOODODODODODOOOOOODOOOOOOOOOOOOO
000000 expressionlist 0000000000000 OOOOOOODOO0OOOODOOOOO
goboooooobooboobooboobooboobobooboobobobobooboobOoboboOoon
goobooboboobbooboboobbooboboobbuoobboobbon yielxdbooooOo
gooobooooboooooooooooooboboobobob yielddbOOoOooOOooOOoOoOoOoOoOOO
gooogo

goboooboooobooooooooooboooobooooooooooooooooooooobooOoon
ooooool100000000000000C00000DO0O0O00000C00000DOC00000A0 yield
goboooooooooooooboooooboo0ooboooooooooboooooDoooooDoOoDOooDboboOooon
gooo

62 0 50 O (expression)
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goboob-ogboooboo

ggboooobooboboobooboobbooboobbooboobobooboobbooboboobo
gooogoogd

gogbboooboobboobboobooboobbooboboobboobbd valueErrorggnoogono
goobobobooboo

generator.next ()
OO00O000o0OOoO00oDOOoO0ooOO00DODoOn yvielqoODOOOODOODOOODOODOOOO
O00000 next () DO0OOODOOODOODOOOOODODODO yieldOODOOODO NoneDOO
O00D0ODO0OD0ODOO0O yieldOOODOODOOOOOODOODODODODO expression_listl
00 next () 0000000000 DOOCOOOOO0OOOODOOOOOyieldOODOOOOOOO
StoplterationUOOOOODODOOO

generator.send (value)
0000000000000 0’00’0000000000000 valueOOOOOO yieldOO
00000000 send() 0000000O0OCO0O0O0ODOOCOOOOOODOOOOUOODODOOOOO
JoodoooboboboOn stoplteration000O0O0O0O0O0OOOOOOOOODODOONO send()
O000000o00o0O0doO0OO0 NoneOOOODOODODODODODODDODODDOODODOODOODOODOOOO
yielddOOOOODOOOODOO

generator.throw(type[, value[, traceback]])
gobodoobboooobD typeUbodob oo oo ooo o b
00000000 ooooobobobobobobObDDbOD stopIterationOOOOOOODONO
0000000000000000000000000000000000DO00O00o0ooOoOoooOo
gooooooo

generator.close ()
0000000000000 000 GeneratorExitOOODDODODOODODOOOODODODO (OO
O000000O00O00OU00OU00OU0O00) stoplteration0000OO0 (COOOCQCOOOOODO)
GeneratorExit 00000000 close)DO0OD0DOODO0OODODODOOODODOOODOODOO
000 RuntimeError 000000 close() O0O00O00O0OO0OO0OO0DOOOOOODOOOOO
dddodooooobooboboon

gobbooobooooooodoobobodooboooobooOoooOoOoOoobooOooooog:

>>> def echo (value=None) :
print "Execution starts when 'next ()' is called for the first time."
try:
while True:
try:
value = (yield value)
except Exception, e:
value = e
finally:

print "Don't forget to clean up when 'close()' is called."

>>> generator = echo(1l)

(Jooooooo)

5.2, 100000000 (atom) 63
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(Cooooooooo)

>>> 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.

O0:

PEPO0342-00000000000000O000OODOD 0OOOODOOOODOOODOOOOOODOODOOO
oooooooooo ApPIOOOOOCOOODO

53 00000

gobobodoooboooobooooooooooboooobooboboboooobooooooooon:

primary = atom | attributeref | subscription | slicing | call

531 0000

ggbobooboobboobboobboobooboboobog:

attributeref = primary "." identifier

gobooooboooooooooobooooobooboOoobooooboooooooooooooOooDoOoOooboboooon
gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
oboocoooooooboobooooboobooobooOoboOonn AttributeErrorddoooooon
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
gobooooboooooooooboOoobooOooOooOoOoOoOoobooOooon

5.3.2 0000 (subscription)

ooooooooooo(@oooooooooooo)oooo(@o)ooooooooooboboooooo
ooo:

64 0 50 O (expression)
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subscription = primary "[" expression_list "]"

ggboboooboobobooboobbooboobbooobuodbbooboobbobo

gobooboobooooboooooobooooobooOooboooobooooobooooooOooooOooboOoOooboboOooon
0000000000000 000000000000000000000 (value)DOOO0OOO(MOOO
00000000ooooooooooooooooooooooooon)

If the primary is a sequence, the expression list must evaluate to a plain integer. If this value is negative, the length
of the sequence is added to it (so that, e.g., x [-1] selects the last item of x.) The resulting value must be a
nonnegative integer less than the number of items in the sequence, and the subscription selects the item whose

index is that value (counting from zero).

0000000000 (character) D00 000000000000 100000000000 0O0O0O

5.3.3 0OoOogd (slicing)

goooooobOoobo0obOOobOU0o0(@uoboobooobDoobOoO0)oobDOooObOO0obDOoobDOobODbDOon
goooboobobobo0ob0obo0o0obOobUnb dez000b00Ob0O0O0bOO0ODbDOOOODODOOOODOO
goobobobooo:

slicing =

simple_slicing
extended._slicing
slice_list
slice_item
proper_slice

short_slice

simple_slicing | extended.-slicing
primary "[" short_slice "]1"
primary "[" slice_list "]"
slice_item ("," slice_item)* [","]
expression | proper.slice | ellipsis
short_slice | long.slice

[lower_bound] ":" [upper_-bound]

long_slice = short_slice ":" [stride]
lower_bound = expression

upper-bound = expression

stride = expression

ellipsis = "o

gobooooooooboooooooooOo:00000O0000DOOO0OOOOO0ODOOOOOOO0ODn
gooobooboooooooooobooboooooooobooooobDoOo@ooboobooDboobooon
O000000ooooooog elipsis) 000 000OHOODODODOOOOOOOOOOOODOOOOOOO
gobooooooooooooobooooobooOooboooooooooooooOoooooOoOooboboOooon
gobodooobooooboooooooOoooOoOoO0ooboOooobooooooOoooooOooOoOoOOoOoOobOoOoOoon
gobooooooooooooooooobobooobooooooooooooooDo

goobooboboboooooooogoooboboboooobooboobooboboboboboboooo
goobooboboboooooooooooboboboobooboooobDobDoboboboboboooo
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gobooob;0000000000obo0dn sys.maxint0OOOO00O0O0O0O0OO0O0O0O0O00OO
gboooooboooooooooooooobooooooOoD 000 j00000000C000000DO0O0O
0000000 kD i <= k < jOOO0OOOOO0ODOOOOOOOOOOOOOOOOOOOOOOO
ooooooo:0jo00000000O0000O0O0OCOO0O0ODODOOOOODOOOOOO(@C@OOOOO
000000000000000o0000)o

goobooboboboooooooooobooboboboooboooboobDoboboboboboboooo
gogoooooooooboboooooooooboobobbobbbobooooooooooDDbobbbDbobobo
gooooboobgooobooboooboboobooboooboboooobobooboboboboobOoDOon
ggoobobooobbooobboooobbooobobooob,bboboobboboobbooobobo
gooooobooboboooboobboobobooboobboobuoobbooboobboboboobo
00000obO0o0b0O0oO0b00000n0 EllipsisO000000O00O0COO0ODOOOOCOOOOOOOOO
ooooopooo@ouooo0 0o0)0 start,stop000 step00000000O0O0O0OOOODOO
000000000 (stride)D00000C000O0O0O0OO NoneDOOOOOODODOO

5.3.4 0000 (call)

000000000000000000 (000 function)O arguments 0000000000 0ODOOODOOO
goboooooooooogn:

call = primary " (" [argument_list [","]

| expression genexpr_for] ")"

argument_list = positional_arguments ["," keyword_-arguments]
["," "x" expression] ["," keyword.arguments]
["," "xx" expression]
| keyword_arguments ["," "x" expression]
["," "xx" expression]
| "x" expression ["," keyword.arguments] ["," "xx" expression
| "«+" expression
positional_arguments = expression ("," expression)x
keyword-arguments = keyword_item ("," keyword_-item) x
keyword_item = identifier "=" expression

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
ooooo

ooooooooooooooooooooOooooOoOooooooOoOooooOOo(@oobobooooooooo
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
goboooooooooodoooooooOosbooboobo0obooOo0o0obOOoobooobboOobbooboOooboobooon
000o0oo00)§oooooo00o0oooo000ooo0000o0o00000000 (formal parameter)y O O
goobobobo oo oobooooboobo

000000000000 0D00000000000D000000 (positional argument) 000000000
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gooooooooooooooooooooooooooooNODOODOOOODOOOODODDOODOO
oNOOOOoOooOOOoooooooOooooooooOoooooooOooooooooOooooooobOoooooo
goo({@ooooooooooooooooooooOoOoOoOOOOOOOOOODOODOOO)YDODODDOO
U0o00o0O00O00bO0boOn TypeError 000000000 O0OO0COOOOCOOCODOOOCOOO
00000000 @O0NoeneO0OODODOOOOO0O0O0O0O0O0O0O0O0O0O0)Y 000000000 ODOOOOO
ooooooooooooooooOoooOoboOoOoooOoOooOoOoobOoOoOooOboO0oOOOoO@oooOobOooon
oboooooooooooooooooooo;ob0oo00oobOOoO0obOOooobooOoboOobboOoboooboboon
goboooooooooooooboooooboo0ooboooooooooboooooDoooooDoOoDOooDboboOooon
ooooooooo;oobo0o0oooocoooooooooO)oooOoboooooDoooOooooOboOooooon
00o0DO0000DbOo0b00Do0n TypeError 0000000000 DOOOOODOODOOOOO
gobboooboooooooooboocOoooboooboooooon

0000o00ooooooo0o0oDoo0oooo0oDoo0ooo0o0oo0oooDoDoooooooooDon
gooooooooobo-opoboooboo’oboooobo0oo0oooooooooobDbooooooobooo
00o0oooooOd CpythonOO0OCOODOO0OOODOOUOOO0ODOODOOOODODUODOODODOODOOO
PyArg_ParseTuple () DOOOOO0O

go0o0o0o0ob0ob0obD0bU0oob0bUObD0obo0oobOon «sidentifier0d0oooooonbDonoOonO
00000 TypeError 000000000;000 «identifierd0000O00O0O0OO0O0OO0O0OO
0o0ooooooo@ooooooooooooooOooOoOO0000)00000000

goboooooboooboobobb0obobOobDbO0obDOnn s+xidentifier0000000O00OOO
00000 TypeError 0OODOO0OD0OO0O; 000 x+xidentifier000000O00OOOOODOOO
00ooo000oo00 (@O00oDo000oo000o0ooo00oDooooooD)0DoDoooooOoon
gooboooooooOoooOoOobo0oo(@WuO)yoopooooboooo

00000000000 +«expression00000000 expressiond0000000O0O00OOOO0O
goboboooooo0oOobDOooO0OooooOoooOoUobDOoOooOoDoU0;oboogoooo0od x1,...,xNODO
00 expression 000000000 y/,.,.yMODOOOOM+NDOOODOO x/,...,xN,yl,...,yM O
gopoOooooooboooooo

rexpression 0000000000 OO ODOOOODOOOOO0OOLOOoOoUobLbDOOoOoOobLDbObOOO
00D0O0O000O0O0O0D0D (»xexpressionO0O0O00O00O0ODOOOODOOODOOOOHY)ODOOOOO
gooogooo:

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

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

00000000 ~expression0000000O0O00O0CODOCOOCOO0OCOOCOO0OOOOOGOOO
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goboooooooooooooo

o0b00000 xxexpression0000000000expression0000000O000O0O0O0OO0OO00OO
gooooooobooboboboboboboobbobobob0obobUbobUdbUn expression
goob0b0obO0ob0ob00oobod TypeError 0000000000

xidentifier 0 xxidentifier 000000000000 O0O0COOOOOO0OO0O0O0OOO0OOOO
00000000 (sublist) 000000000 00OCOOOCOOOOOOOOOOO;sublistOODOOO
000000oooooooooooogoogdddsublistD0000O0OODODOODODOODODOODODODOO
goboooobooooooooobOo0ooobocooboooOooOooOooOoooDooa

gboobobobooooboooobobobbobooobooboobUobONenedOooobOoDbOOOOO
goobobobooooooboobobobobooboooooboobobobobooo

ooo—

goobooob: oooboooooboooooooooboooooboooooboboooooOoooooboobooooon
O0O00oooo (hind) JD0O0O; 000000000 D000 OOO00OO0ODOOCOOOOODOOOOO
return0000000O0O0ODOOCOOOOOOOO (returnvalue) 00000000

Jdd0000D0O00000d0D: DO0000bO0000o0o0o000;, 0000000000000 00 built-in-
funecsOOOOOOOOOO

gobodoobood: booooooooooooobooOooobooOooon

goooooobooobobobo: booooooooooooobbbbbbbooooobbbobboboo
gbooooogoboobobobobooobooobo:0ooobobobobobobobooooobooDo

gooooobgd: bogg _call()00oobbO0oobb0o0oobbOOoobbOg; cccall () O
gboooooobooboboboooooooogooo

54 00000 (power operator)

gogoooboooobobdooobbooobbbooobobboooobboosoobboboobbooobbo
gooboboboooooobooboboboboooooooo:

power = primary ["xx" u_expr]

gobooooboooobooooooOooOooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOobOOOoOoOoDbboOoon
00000 @U00o0o0o0oooooooooooooooDOoDD -1x+x20 -100000)0O

gboooobooobOoOobooobOOoOobOboO0O0bO0UO pow() DOOODOOOOOOODOODODOOOO
goboooboooooooooboooobooobboooooOoooon

gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
goooooooOoooooO0 @uooo)ooooo0oooUooO;0ooo0oooooDooooo
00oobOo0oO0oOob0oCocO00obO0o0bO0O0bO0cO0b00O0On0Dn 10xx20 1000000000 10%x-20

68 0 50 O (expression)



The Python Language Reference, 0 0 00 2.7.17

0.01000000@O0OO0OODOOO0ODO0O0O0O Python22000000000 Python2.1 00000
00000000ooooooooooooooooooooooooon)

0.000000000D00DO0 ZerobivisionError 00 0D0DO0O0OO0DO0OODOODODOODOOODO
ValueError OO QOGOOO

55 00000000000000 (unary arithmetic and bitwise op-
eration)

gobooooboooooooooooOooooooboOoobooOoon:

n

uexpr = power | "-" u.expr | "+" u.expr | """ u.expr

00000 -(@oOoO0)000000000000000 (negation) 1000
ooooo+(@DO0)bo00000000o0ooooo

ooooo0 ~((@O0)Ooooooooo0ooOoooooooOoO00 (hitwiseinvert) 0000 xO0O00000O
goob —(x+1) Dobo0ooooooboobobobooooooooobobobo

ggboboobuoobbooboobbooboobn typeError 0dgoogooog

5.6 OO0 0O OO0 (binary arithmetic operation)

goboboooobooooooooobooboOoooooOooooobOOoOoooboobobooboOoooboOoboOoooon
000000O0oOooOoOooO (powen)DOODDOOOODOODOOOOOOOOOO0O0O0O0OOO (multiplicatie)
0000000 (additie) 00000000 O0O:

m_expr = u.expr | mexpr "*" u.expr | mexpr "//" u.expr | mexpr "/" u.expr
| mexpr "%" u.expr
a.expr 1= mexpr | aexpr "+" mexpr | a.expr "-" m.expr

+» (0 0: multiplication) 0 0 0 0000000000000 0000O00O0O0O00O00O000O0O0O0O0O00O0OO
g@oooooooooo)booooooooooooooooooOooooooOooooooOooooon
gobodoooboooobooooooooooboooobooooooooooooooooooooobooOoon
goboobooooobooobooOoooon

/(@0:division) 000 //(000000:floordivision) 00000000000 00000O000OO0O0OO
goooooooboooooboooooooOoOoOooOoOoOooOoOoOobOOoOobOOoOobOOO;O00bO00O0bObOOoboboOn
0000 floorr 0O0O0O0OODODOOOCOCOOOOO0OO0O0O00OOOO ZerobivisionErrorJOOODODO
oono

$(O000:modulo) 0000000000 OO00O0OO0OODOO0ODOOOOO0ODOO0ODOOOOOONn

5.6. 000000 (binary arithmetic operation) 69
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ubooobooobO0oob00obO000000d ZerobivisionError UOOO00OO0O0OO0O0O0O0O0OO
00000000000 3.14%0.70 0.3400000 (3.140 4%x0.7 + 0.3400000)O0000O
goooooooooooooo (ogoo)oooooooo;00o0o0b0o0ooooooooooooo
00D00000Dooooooooo*

000000000000 0D00D00Db0000:x == (x/y)*y + (x%5y) 000000000O0OO0OCOO
00D0O000D00ODODO0O00 divmod():divmod(x, v) == (x/y, x%y) JO0D0D0OOO0OOOOOO
0000000000000 0D00opDU0DOOoO; x/y0d floor(x/y) O floor(x/y) - 10000

00000000000D000D000000D0OO0O0*

0000000000000 00OU0D00D0 s0000000 (sring) DODOO0OODOOOODODODOO
ooooooooooooo@OO00O0oOOoOO0000)000D0O00O0O0000000000 Python
00000000000 string-formatting 00000000000

oopbOoOo230000:0000000000DOOO000DDO0ODOOO divmod() OOODOOODOOODO
gbobobooobooboboobooboboooooon esbs(y oboobOobOO0OOOOODOOO

+(00HOODODODODoDoOOoOooOooooooUooooooDooooooooDoooooooooooDoooon
gooooooooboooboooobooooobooobb oo oo uooooooooooooo
(concatenate) 1 0 0 OO

-(00)oooooooooooooooooOoOoooOoUooDoOoUooDoOooooooooooo

5.7 00O 00O (shifting operation)

goboooboooobooooobOoboOobobooOooooog:

shift_expr == a.expr | shift_expr ( "<<" | ">>" ) a.expr

gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
oobooooooooooooboooboboooooooooboooooDoOooDo

nO0000000O0ODO pow(2,n) DO0O0OOO0ODOOODOOOODO0,O0O00D000D0O00O0 pow(2,n)
gogbobooboobobooboobbuoboboobbonobd valueErrordgdoogoood

O00: 0000000000000 000000 sys.maxsizeOOOOOODODODOODODOOOOOOO
sys.maxsize OOOOOODOO OverflowError O OOOODOOOMO

2 abs (x%y) < abs(y) 000000000000 O00O0OO0D00O0O0DOOO0O0OO0000O00 (roundof) 00D 000
000000000000 0D00000000Python0 0000000 IEEE7S400000000000D000O0O0OOOODO
00000 -1e-100 % lelOOD lelOOOO0O000000O0O0O0O0O0O00O0O0O0O -1e-100 + lelOOO0OO0O0O0O0O0OOO
Jobo0oo0o0o0000 lelo00000O0O0O0O0math.fmod () D000 0000O0O0O0O0O0OO0O0OOOO0O0OOO0O0O0O0O0O0OO
000 -le-l0000000000000000O00O0C0COOOOOOOOOOOOOOOOO

= x0 y0OOOOoOOOOOO0OO0OO0O000000000 floor(x/y) O (x-x%y)/yO0OOO0OO0OOO0OO0O0O0OO0OO0OO0OO0OOOO
0000000 PythonO divmod (x,y) [0] = v + x $ yO x0O00OOO0OODOOODODOOODOOOODOOOOOOOOOO
ooo

70 0 50 O (expression)
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58 000000000000 (binary bitwise operation)

gogbooboooboobbooobuooboobbooboobboobuoooboo:

and_expr = shift_expr | and.expr "&" shift_expr
XOor_expr U= and_expr | xor_expr """ and.expr
or_expr = Xor_-expr | or_expr "\" Xor_expr

s0 0000000000000 0 ANDOODDOOOO0ODDO0ODO000ODO00oooooooood
gooboobobobooooooooo

"00000000000000D0 XOR(@MOO OR)ODODODDOODOoOOoDoOooooooooooooono
goobooboboboooooboobobobobo

|0000000000D00000DOR(IOUODOROUUIOODDODODOODODODOODOOODOOODO
gooboboboboooooooboobobobo

59 00O

COOoOoDOoOOPythonOOOODOODOOODOOOOODOODOOOOODDOOODOOOODOOOOOO
goboobooboooooobOoobobo0ooo0oOobb a < b < cOOOODOOOOOOOOOODOOO
oooooggocooopooo:

comparison = or_expr ( comp_operator or_expr ) *
comp,operator = nem | S | n__m | LS | "e=n | mosn | myp=n
| nign ["I’lOt"] ‘ ["l'lOt"] nin"

gobobooboobbO: Truel OO FalseOOOOO

gboboooooboooobO0ooo0o0bO0ob0bbdO x <y <=z0O0x <y andy <= z0OOOOOO
00oo00o0o0o0oO00oDoU0oD yOOOOOOODOOODDOOODODODOOD@MODOODDOO0ODO x <y
oo0bDOoO0O0 zOOOOOOOODOOODO)O

gooood a,b,c,...,y,z0O0O opl,op2,..,opNODOODODOODOOODO a opl b op2 ¢ ... ¥y
opN z0O a opl b and b op2 ¢c and ... y opN z0O0OOOOOOOOOOODOODOODOOOOO
0oooobOobooooooon

a opl b op2 cOO0OOOOD OO cO00OO00OO0OOOOODOODODODODODODODODOOO
00000000dddx <y > z0 (0000000000000 O0)0O00000000C0CO

<>0 '=s00000000000;cooooooooobo0o0ooon '=000o0oo;000 '=0000
goboobuobido <>ubobbobioobd <«>ub0bobobtbobobobboobobboobob
gooo
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591 0000

000 < >,==>=<=000 !'=02000000000000000000000000O0O0O0DODOO
gooooooo

O00o0o0o0ooooo0o0 000000000 ooo0 (@Moo0oDoo0onD)yooooooooooooog
J00ooooooo pythonOOODODOODOODODODOO:ODO00ODOODOOOOODOODODODODODODODDODDOO
gooooooboobooooboobooobobooboobbooboobbooboobbooboobo
gooooboobgooooobooboooobooboboooboboboooboboobobobooobOoDOon
ggobooboobbooboobobooobooboooboobooobooboboobon

0000000000 00oo00oo00ooouDoooon _—cmp-—() OO0O0OO rich comparison methods
Ogoo 1t ()ooboooboobootooboootbo oooooooooonoobooooooo

o0ooo0o (=000 'syO000C000000O0O0O0O00OOOOOCOOOOCOODOOOODOCOOO0O0
goboooobooooooooobooooobooooboOooooooobooooooOooooOoDOboOooboboOooon
00000oo0O000oo0O00000O0000000D000000000000 (reflexive 000 x is y O
00 x == yyOOoooooooooooo

0o0o0oooooooo (., >, <=>=s)0000000000000000000O

(0000000000000 000000000000000 in000 not in000000000O0O
000000000000000000000000000000000000000000000000
ooo)

gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
goboooobooooobooooobooooobooOooboooobooooooooooOoooOooDoOoOooboboOooon
gobooobooooooooobodoooooooooooooooooooobooooooooon

ggbbooboobboobooboboooboobooobooboon

«J000U00DOUO0ODDOO (typesnumeric)y 1000000000 fractions.FractionOOO
decimal.Decimal OO0O0O0O0O000D0O0O0O0DOOOO0OOOOO0ODOOOODOOOOOOOOODOO
ooooooooooooooOoooooooOoooOoOoooooooOoOoOoOoOoOo0ooooOon0 (oo
ooooo)oooooooooooo

e 000 (str 0000 unicode00O0OOODO)00DODODOOO0ODOO@@NODOOOO oxd(y oo
0000000000000000*8bit0000 Unicodke 10000000000 O8bItOODODN
Unicode 000 0000000000000 DODOO0D0O0O0O0O0O0O0O0ODOOO0ODOOOOO

* Unicodle 00DDD 0DDOOOODO (code point) (D OO0 O U+0041) O O OO0 (abstract character) (O O O O "LATIN CAPITAL
LETTER A”) 000000 0OUnicode 00000000000 1000000000000 O0O0O0OOOODODODDOOOO
000000o00o0o00ooo0ooo0oo0ooDo0oo0oooo0ooooooOoon "LATIN CAPITAL LETTER C WITH
CEDILLA”0 00000 U+00C7000 OO00OOOO (precomposed character) |10 0000000000000 000OO U+0043
(LATIN CAPITAL LETTERC) 000 OO0 OO (base character) DD 00000000 U+0327 (COMBINING CEDILLA) 0 00O
0000 (combining character) 00 0000000000000

Unicode 000000000 Unicode 000D 0O0O0O0O0O0O0ODOO0O0ODODOO0ODOOOOO0OO0OOOOOOOOOOOOOOOO
00000000 u"\u00C7" == u"\u0043\u0327"000000000DDODODOO "LATIN CAPITAL LETTER C WITH
CEDILLA” 0 0000000000000 O00D0000 FalseOOOOOO

000000000 (@o00000000o0o0o0o00000)00000000O0n unicodedata.normalize() ODOO0O
goooog

72 0 50 O (expression)
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e tupleD list 000000000 OO0O0OO0O0OO0C0O0O0O0O0O0O0O0O0DOO0ODOOOOO0OOOO
coooboboooobooooooooooOooOoooOoboOoOoooOoOooooOooboboOooon

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooobooooooon

cooboodoobooobooooooooooobooooboo0ooobobo0ooboo0n xO00d0 x ==
xOgooooOoooooooooooooooooooooooobooooobooooooooooooonn
ocooooooooboooooooooooooboooooooooooooooooooOooDbboooon
coooboboooooooooooOooboOooOoOoOoOOoOoOoOoOOOoOObOOoOobOOoOoOoOoDOoOO

gobooboobbooboobboooboobooobooonog:

-00000DOOo0o0oOo0 20000000DOOO0O00ODCOOO00DOOO0O0DOOODOODOOOn
ooboooooooooogoo @ooo 1,21 == (1,2)000000000D0O00O0)O

- 000000000000 00000000000000000000 (BO000cemp([1,2,x],
[1,2,y]) 0 cmp(x,y) O0OOO0O0O0O0O0O0O0O0)OO0O0O0O0OOCOOOOOCOOOOOOO
gooooooooooooooooo@ooon 1,21 < [1,2,310000)0

00000 (dictODOOODOO0)OOODDODOODOOOOOODOOOO (key, value) DODOOOODO
coooooobooobooooboooobooOoboOoOooOooOoOobboOooobooOono

000000000000000000000000000000000000000000*

e JO0OO0ODLOODDOODOUOODOLOODDOUOODDLDOODDOUOODLDbDODODOODLDODODDOUODLOO
gobo;0oobobgooboooboobooboooboobooooobobobooobobOobobbooDbo
gobooboobobooboboobo

goobobobooooooooobooobobobobooooboobooboobooboboboboboooog:
- J000D00ODO0ODOOOOUODOODOODODOODODODODOUODODODODODODODOODUObOOODOO:
x is yOOOOO x ==y
e J000DO0ODOODOOOODOOOODODODODODOLODOODODODODODO:
x == yldy == x
x !'=y0Oy !'= x
x < yOy > x
x <= ylUy >= x
- J0000D0OCOODOOODOOOODOO(@MODOODO)DOOODOOO:

x >y andy > zUO00O0OOO x > z

> PythonOODOOO0O0OO0OO0DODO0OOOOOD (key,value) 000000000000 0D00000O0OO0O0OOOOOOOOODO
00o000o0o0o0o00o0o00000o0oo0o00o0o0oooo0o0o0o0o0o00o0o0o0oo0D PythonDOOOOOOO
0000000000000 000D000000000000 {}000000000D000000000000D0D00O0O0O0O0
gooooooooooooo
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x < yand y <= z0O0OOOO x < z
- J000000OO0O00DOOO0DOOUO0ODOOOUOODOODOOUODODOOUODODODOOUODODOOO:
x == ylO not x =y
x < yOnot x >= y(0OOOOO)
x > y0Onot x <= y(OOOOO)

00020000000000000000@ODO0O000O0DODOOO0OO00O0DDOO0O0O0O0OODOO
O0000000000)Jtotalordering() OO0O0O0OO0O0O0O0O0O0O0OOO

*hash() DO0O0OO0OO0O0O0OO0O0OO0O0OCOOOOO0OO0OO0O0OOOOOOOOOOOOOOOOOOOOO
ooooboooooboooooooooobooooboooooboooooooa

Python 0O O0O0O0O00O0O0O0O0O0O0O0O0O0O0OO

592 000000

oD in000 not in00000000D00O0O x in sO000O0x0O sO00O0D000O0O TrueOO
googopobbDbD rFalseDO0OOOO x not in s x in sO0OO0O0O0OO0OOOO0O0OODOODODOOO
gooobogobooboobogooooooboobg ingb0ob0obobobobobobobobobooooogon
00D0O000O0O0000O0O0000OC000DOO0O0OODOOoOOoDO collectionsdeque D0 OODOOOOO
00000 x in yUO any(x is e or x == e for e in y) UO0ogonon

gogobobooobbdooobD x in yOxOyobhoOooobODOOOODOOOOODODOOODO True O
googoobob y.find(x) !'= -10gobobbo0oooooobbbbboooooooooooboboboo
gogoooog "™ in "abce" O TrueODOOOOOOOOODO

_contains__ () 000000O0O0O0O0OOOOOOOOOOO y._..contains__(x) D0O00O0OOOOO0O0O
00 x in yOUOOOO TrueOOOODOODOOODODOO FalseOOODOOO

__contains__ () 0000DODO0O _iter—()000000O00ODOD0OOO0O0O0O0ODO x ==z000O
oobooo zOyOoOOoooOOOoOOOOOOOO x in yO TrueOO0OOOO0OOOOODOOOO
oobooooooo in00O0O000DbOO00obOoO0oobboOooon

ooboooobooooboooooooooboOooDooonon __getitem_ () OO00O0O0O0OOODOOOOO
J000000 x in yO x == y[1]00000O0O0O0ODOO0O0O0ODOOD ;000000DO0ODODODOO
00000 TrueODOOOOOOCOODOO 00000000 IndexError000000000O0COOO
00D @ooo00oOo00oo0UDoO000D in00000D0O00ODODO0ODODOOO0)Hd

000 not in0 inO0000000O000O0O0OO0DOCOOOCOO

593 000000

00 is000 is not000O0o0obOOobOOobOOobOOobOOobDOobOobDobDobDobOOO0d:-x is yOO x
ydbboobboobboobooboboobbuoobbuoobbd x is not yUO isO000O00OO
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Oooooooooo*®

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

gbobobobooooobooboboooobobuobobobobbUbO:FalseU None g O
0000000000000 00oooooO (ooooDooO0oOO0OU0O0U0Osetdfrozenset DO O) 00O
(falsey OOCOO0OO0O0O0OOOCOOO0O0O0 rue)00000OCOCOO0OO0@OOOOOODOODODOO
000000000000 __nonzero__()O0O0OOODOOOO)

ol not000O0ODUOODODOOOD TrueUDOUODOOOODUOO FalseODOOOO

Ox and yOOOOxOOOOOO;x0000 xOO0OOOOOO0;0000000000y000000AO
ooboooooog

Ox or yOOOOxOOODOOO;xODOOOxOOOOOOO;000000O0O0O00yOOOOOOOO
gopbooooogd

(andd notO00O0O0ODO0O FalselO TrueODOOOOOOOOODOOODOOOOOOOOODOOOO
go000obO0o0O0o0obOO0oo0O00O00 sO00b0000 sOObOO0oO0DO0OODO0O0ODbOobOOoOobOobOOoOoDOn
go0o0obd s or '"foo'OOODOODODDOODUODOODODOODODOODOO notobobonO
jooo0o0ooo0o0ooo0ooooU0oDo0UDo0UoooUoooDUooDoDoUooDoDOoooDooon
00 not 'foo'lOD '""0O000 FalseOOODOO)

5.11 0000 (Conditional Expressions)

oooog2s5000.

conditional_expression = or_test ["1if" or_test "else" expression]

expression conditional_expression | lambda_expr

ooooo(@ooo0ooro0000”0oo000)00000000O0 PythonOOODOODO

x if C else yOOUOODOOOODO CxOO0OO0O0OO0OO0)OODOOO;CO0wmed0D0x0O0O00O
gooboobo;bobo0ooooooybooobooboboDbo

* 0000000000 00000000000000000000000000000000000000000000000
ooo0don isO00000000000000000000o0o00o00000000000000000000000000
gooooooooo
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0o000ooooo0oooo0 PEP3SOOOOOOOOOO

512 000 (lambda)

lambda_expr "lambda" [parameter_list]: expression

old_lambda_expr = "lambda" [parameter_list]: old.expression

Lambda expressions (sometimes called lambda forms) have the same syntactic position as expressions. They are
a shorthand to create anonymous functions; the expression lambda parameters: expression yieldsa

function object. The unnamed object behaves like a function object defined with

def <lambda> (parameters) :

return expression

goooooooodoobo oo oooooboobboooooooooooooooboooooooon
goboooooobooobooooo

513 00000

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

gogbobooobooboboobooboobobooboobboobooboooboobboboboobo
gooboboboboooooboboboboboooooo

00000000 (@O 00O (singleton))D000000000O0DODOOODODOOOO0O0O0O0OOOOO
ooooooooooooooooooooOooooOoooooooOooOobo@OooooOoOoboboOoooooooon
oooooog: (oooooono)

514 0000

Python 00O 0000000000000 ODOOO0O0OOO0O0ODOOOOOOO0O0ODOOOOOOO0OO0ODO
gobooobooooboooooobooooooooono

gobobodooboooobooooooocOooobooooboboOoobooooooog:

exprl, expr2, expr3, expré

(exprl, expr2, expr3, expri4)

{exprl: expr2, expr3: expr4}

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

expr3, exprd = exprl, expr2

76 0 50 O (expression)
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515 0 DO0oooon

O00000PythonOOODOODOO0OOOOODOOOOD (ODOOOOO)ODDOODDOOD (@MOOO
cooO)oboooooooooooooOoOo0ooOoOU0oDOo0bOoOobooooo0oOo0oboOoooooDbDoO
goboobooboooboobooobobooboobbooboobboboboobboobbooboo
gooooooo(@ooboobOoOoboOobOoOoboOoOOoOoOoOooOooOoooooDbOoOoboOoDOoO0 —0O
g0000O0o00oOooO00ooOoO00OooOo0oOoo0O0oDoO00oooOO0UDOOoOooOooOoOoOooDooOOo)d

ood RN

Iambda goog
if—-else good

or goooo OR
and goo0oOgd AND
not x 0o0oog NOoT

in,not 1in,1s,1s not,<, <=, >,>= <>, |= ==

goboooooboooboooo

ooooggd OR

Oooooo XOR

0o0o0oggd AND

<< >> ooooQ
+, - ooooooo
/1, % oooooooo

0opoDooooooooog NOT

ogoes

x[index], x[index:index], x (arguments...), X. gooooooooooooon
attribute

(expressions...), [expressions...], {key: gooOo0ooooooooooboooooo
value...},‘expressions...‘ gooooooooooo

“ s 0000000000000000000000000000000000
8 000000 «+000000000000000000000000000000000000000 2++-100.50000

oo

5.15. 0O0O0OOOOO

77






79

060

000 (simple statement)

gooboobooboooboobooobbooboobbooboobboboboobbobbooboo
gboooooooboboboboooooooogb:

simple_stmt := expression_stmt
assert_stmt
assignment_stmt
augmented_assignment_stmt
pass_stmt
del_stmt
print_stmt

return_stmt

raise_stmt
break_stmt
continue_stmt
import_stmt
future_stmt
global_stmt

\
\
\
\
\
\
\
| yield-stmt
\
\
\
\
\
\
| exec_stmt

6.1 0O (expression statement)
00O0@ooUoodooooO0)ooobDOoOooUooOoDOoooUoogo@oOo)yooood (procedure:
O0000000000000000;Python0 000000000 NoneDOOOODO)ODOODODOODOOO

0J000d0o0doooooooboboboObOobOoOooOoO0o00000000d0o0ooooooooooooooobDon
Oo0d:

expression_stmt = expression_list
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oooooooo@oooooboooDboO0)0b000o0o0ooo

obooobooobO0od NeneOOOOODOOOOOOOOO repr() OOOOOOODOOOOOOOOOO
goopboooDOo0o0ooOoOooDoO (prime0 OO0 )OO (NoneOODOOOODOOOODOOODOOOO
000o0o00ooooooooooooooooono)

6.2 000 (assignment statement)

Jo00ooooooo (@)y0ooodoDdo0oDdoo0ooo0oD0ooooo0oo0ooooOoDoooon
Oo0o:

assignment_stmt = (target_list "=")+ (expression_list | yield expression)
target_list = target ("," target)x [","]
target = identifier

"(" target_list ")"
"[" [target_list] "]1"

|

|

| attributeref
subscription

|

|

slicing

(oboOoO00oOoooUOoooUOO0ODoUO UUooDoO0 oobooogoooon)

goooooooo(qooooOooooOooDoOoOoooOobDOoOobDOoO0DbO0bOOo0ooOooDooobooboOon
g0ooooo0ooO0D)OoO0oOO00O0OO00O0OU0DO00ODO0DDOO00ODOUODO0OD0O targeyDODOOOOO
gooboobooobobooboo

oooooooo(@ono)ooooooooooooooooooooooooooboooooooo@o
ooooooooooooooo)oobooo0ooooooooooboOoooooobooOoOoboboOoOoooooo
gobooooboooobooooooooooOooOoobOoOoOoOoobooOooobooOoOoooOOoOoOoOOoOoobboOoOoon
oooooooooooooooooooooooooooooooooooooooooooooog @
oooboooooooooooon).

ggobooboobobooboobbooboobbooobuoobboooboobbobo
e J0ObO0O0O0OOODOODOOOODOODLDOODO:-ODO0DODOODLOODODDOODLDbOODODOODLO

JO00000COO0OOOCOOOOODOOOOOOOOODODOOOCOOCODOODOO:-000D0000
coooboooooboooobooooooooooboobooooooobooooooOooooooooobboOooon
ooboobooooboooooooooooooooooooooooonoad

gogbooboooboobobooobooboobbooboobbooboobbooboobboob

- J0000000O0@MO)DODO:

80 0O 60 000 (simple statement)
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-000000000000000 glebal OO0O0O0OO0O0O0OC0ODOO 000000000000
gobooobooooboooboooo

-0oooooo :0b0bo00oobobod0obboooooooooboooooboOooooooon

0000000000000 0000 (ebind) 00000000 DO0O0OOOODODOODODOOODOOO
0000000000000 000000 (referencecount) 0000000000000 0DOOOOO
(deallocate) 0 OO ODODOO0O (destructor) 0 (DO OODO)OODOOOOOO

e J0000DODODOOOODODODOOUOOODODO:-DODODOODOOUOODLODODOn
gobooboobbooboobbooboobobooboboobobobobooboobbooboo
gobooboobbooboobobooboon

e JobbOooobbOOo0obL:00o0o0bbo0ob0bboobboboobbobooobbooobboo
gboboooooooooooboob;,ob0ob0obOob TypeError 000000000 000ODO0O
gbobooooobobobobooobuoboooboobobooobobobooboboobOobo;boobo
0000000000 (000 AttributeError 00000000OOCCCOO)0O0O0OOOO

oOo:.00oobcoooocooboooooocoooboooboo0ooooOoooOooOoooOooOoDbbO0On0nn a.x
ooooooooooo@oooooooooofoooooo)ooo0ooooooooooOoo
coboO0ooOoob0oo0ooo0oooboOobob a.xobo0oobobooboboOobOOOOOobOOoOobooOoobobooon
oooboboooooboooooobooooooob a.xbbooooobooooOoOooooOo:000b0000
coboboodoobooobooooooooooOooOoOoOooOooOoboOoobooOooooOoOoooon:

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

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

00000 property () UOOD0OODOOOOOOOOOODOODOODODODOOOODOODO
gboooooooooogo

- 000000000000 : 00000000000 0D000DD000OD0000OO0DoOoOooOg (
coooooo)yooooooooooooo(boooboo)oooDoUoooooboooDbooo
gobooboobbooboobobooboon

coooooooo(ooooooo)yboopooDOooDOooOOooOUOooOOoOOobDOobOOobOOobDOoDbOoo
goooooboobobobobobobbooddooooooooLobbbbbbbbooooUoo
gobooobooboboooboooboobooobobooboooboobboOoobooDbobo
gobooobboobboooooobboobbooobobboobboobboooboboo
IndexError 0000000 (ODO0O0DOODOOODOOOOOOOOOOOODDOODOODODOO
ooooogo)o

oooo(@ooooo)obooooooooooooOooOoOooooOoboOooooOoboOoOooooboOn
ooooooocooooooooOooooOooOooooOOooO0OooOoOoocOoOoOooOoOo/ooooooon
oooooooooooooOoOoooooUooooooOooooooOoOo/ooooooooooOog
oooooooooo@ooooooooooooooo)ooooOo/oooooooooooo
ooo

6.2. 000 (assignment statement) 81
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- J00000COOO0O0O0DO :000000C0COC0O0000O0O0OOCOOO0O0OOODOOOOOO00 (
ogoooooo)yoooooooooooooooooooOoOOOOOoOooOooboooooooooo
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
coooo0o,oboo0obocooooooooooOoooooOo0ooooOoobbo0oOoDbObocOobooOoOooon
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
ocooooooooboooooooooooooboooooooooooooooooooOooDbboooon
cooooooooooooo

goooogoobbooooboooobbooobbooobboooobbooobbbobboobbboogo
gboobobobobooooobooboboboboooooo

o0:0000oob0coo0ooooooo0ooooooboOoooooOob0 @obb a, b =Db, adO0O0O00O
O000oo0o0oooo0)oooo0oo0’00 safey 000000 OOOOO0OOOOOOODOOOOO
gobooooooooooooboboooooooooooooboooonD (o0, 2700D0O0OO0DOOOO:

x = [0, 1]
i=0
i, x[i] = 1, 2

print x

6.2.1 00000 (augmented assignment statement)

gobobooboobbooboobbooboobbooboobnog:

augmented_assignment_stmt = augtarget augop (expression_list | yield expression)

augtarget =  identifier | attributeref | subscription | slicing

augop e R N R N e N I R
e B I I I

(boooooooooooooooooooooboo obooOooOOoDOODOO0)

00Do00o0oooooo(@MoO000oo00oDo0oDo00oDooo0oooD)0Do0oDOoO0oDoDOooooon
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
gogboogobooboon

x += 100000000000 x =x + 10000000000DO0OO000O0ODOO0O0O0ODODOO0
gogoooooboobooboboobo xgbboobooboobboobbbooboobboboobo
000000 (inplace) DOO0O0OOOO0O0000O0O00OOODOODODOOOOOOOOOOOOOODODO
ggbbooboobbooboobboobooboboooboobboon

goboooboooobooooooOooOooOOo0oobOOoOoobooooooOooooOoooOoOOoOooboOooon
goooooooooobooooooobooooooooooooooobooooooo oooboooooo o
goboooooooooooobooooood

82 0O 60 000 (simple statement)
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goooboobgooooob oooboobobooboobobooobo oboboboboooboDboon
oono

6.3 assert [J

assert 0 0000000000000 00O0O0OO (debugging assertion) 0O O0O0D0O0O0O0O0O0O0OOOO:

assert_stmt = "assert" expression ["," expression]

00000 assert expression

if _ _debug__:

if not expression: raise AssertionError

000000000 assert expressionl, expression2000000000O

if _ _debug__:

if not expressionl: raise AssertionError (expression2)

gbobobobO _debug_-0 AssertionError 00000000000 O0DOO0OOOOOOOOOOON
gboooboooooboooooobooooobo0n _debug._ 00000000 TrueOOOOOOO
0o0ooooooooooooooDoOoDODOOD0DDO -000 FalseOOOOOOOOOOOOOOOOOO
gobooboobobobobO0essert 000000000 DOOODODOODOOOOODOODOODO
goboooobooooooooobooobooOooooOo;bocooboOo0oobOoOoOoOoOoOboOoOoboOoOooo

_debug__ JO00oo0oOooboobobOo0bboOobDbOo0obboOobbOo0obbOOobObOoOobDbOOobDbOoOn

6.4 pass [J

pass_stmt = "pass"

pass00000 (null operation) 10 — pass 00 00000000000000 pass00000000O
00000000000000000000000000000000000000000000:

def f (arg): pass # a function that does nothing (yet)
class C: pass # a class with no methods (yet)
6.5 del O

6.5. del O 83
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del stmt = "del" target_list

0000oooon (deleion) 00000000 COCOO0O0O000O0O0OOODOOOOCOOOOOOOOOOOO
goobobobobooooobooboboboboooooo

gobooobooooboooooooooooooboooooooooooooooooonog

ggbooooboobobooobooboobbooboobbooboobobooboobbooboboobo
goboobooboobobooobobioobU globalDO00OODOOOOODOOOODODODOODOO
00 (unbound) DO OD0ODODODO NameError OOOODOOODOODO

gboboooooooodobooboooooooooboboooooooooboboooooooooonogn
oo

goooboobobooobooboobobobobooboboboooboboboobobobobOs;oDboon
goooooo0ooOoOoooOoooUObOodOood0ooOd0oo00oO (boooooUooDoUoDoooooo
goobOOobooooogooo)o

6.6 print [

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

| ">>" expression [("," expression)+ [","]])

print 00000000000 OCOO0OOO0OCOOCOCOOOOOOODOOOOO0OCOOOOOOOOO0OO0
0ooooogogooooooooooooooooooooooOo(ooooooooooooooooo
o0)oooooooooooooooooooOoooooooooooooooooooooooooooo
goooooooooooooooooooooooooooo )oooooooooooooooooo
ooo@ooooooooooooooooo0 » 'o0o000oo00000000 3@oUoUoooooooooo
0000000 printe0000000000O0OOCDOOO(O0O0O0O0O0ODOODOOCOOOOOOOOOOO
ooooooooooooooooooon)

ob: ooboodboboooooooooodooooooooooobooooooobooooboooboooooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
oopboooooooooon

print 000000000000O0O0O0DODOOOOOO "\n'OODOOOOODODOODODOOODOODOOOD
print00000000O00OO0OO0O

gboobooooboobob sysd stdout0oooooooooooobooboboooboon
gbooboooo0bobc0ob0o0o0b0o0oboO0bO0o0OD write() OOODOOODOODOORuUntimeError
goobooboon .
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print 00000000 0O0O0OOO0O0OCOO0OODOOOO0OODOODOUOOOOOUOOOODODOOOO ”0O0O
print 00O (printchevron)”’ 00000000000 O0O0O0 >>0000000000000000O0”
00000o0o (ilellike)y’000000C0O0ODO00DOO0O0ODOOOOOO write() ODODODODODODODDODO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
gbobobobobooboobobobouobooboobob0obob NnoneOOOOODOO sys.stdout OO
gobooooooooood

6.7 return [J

return_stmt = "return" [expression_list]

return000000CO0O0COO0OOOOOOOOOOOOOOOCOOOOOOOOOOOOOOO0
gobooobooooooooobooooDOooobobo0oobog NoneDOODOODOOOO
return000000000 (OO0 None)JOOOOOOO0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O

return00000 finallyOOUOOOD try0000000O00OO0DOODODODODODODOO
O finally OOOOOOOOO

00000000D000000 return0000 expression list00000000O00O0OOOODOO0O
0ooooobob0oooooobbi0Odn return00000O0O0OODODOO0O StopIterationOO
gooooooooooo

6.8 yield O

yield_stmt = yield expression

yieldO0O0O0O00000O0O0O (generator function) 0000000000000 00000000O0O0OO
goboooboooobboooooobog yieldOOoooooooOboOoOoOOoOoboOoOoOoDOOOOOOOO
gopbooooogd

0000000000000 00DOO0O00OO0O0O0O0O0DOO (generatoriterator) 00 O0O00OOO0ODOOOO
(generator) D00 DO OO0D00OODOODOOO0OODODOOOOODODOO next()ODOOODOOOOODOODO
gooooboboobooo

yieldOODODOODODOOOODODODOOOO0OO0O0O0O0OO00OO (freeze) 000 expression_list 000
next () 0000000000000 000OY0O070000000000O0COOOCOOOOO (instruction
pointer) 000000000 OODO (internal evaluation stack) 0 00 000000000000 ODOOOOO
0000000 :0000000D0000000000000 next()0O0OODDODODOOODOOODO yield
g oobobobobbobbobbobobooboog
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Python OO OOO 25000 yieldOO try.. finally 00000 try 0000 OOODOOOOO
0000000000000 finalized 00 0000000000000 ODODODOODOOOOOOOOOOO
0)oooooooooooooboboDb -000000 clese()y OODOOOOODODODODODODO
finally OOOODOOOOOOOOOOO

yieldd 0000000000 Yieldd OOODOOOOODOOO

O0: Python22000 generators 00000000000 OODOODO yielddOOOOOOODODOO
00000000ggd future_import 000000000O0OO

from _ future  import generators

oo:
PEP255-000000000 PythonOOOOODOOO yieldOOOOOOO

PEPO0342-00000000000000O0O0OOOO OOOOOOODOOOOOOOOOOO yieldO
try .. finally 0000000000 OO0OO0O0O0DOOOOOO

6.9 raise [

raise_stmt = "raise" [expression ["," expression ["," expression]]]

ob0o0o0oobbodn raisefbO0dooooboboO0oOoOoOoOoOOCOOOOODOOOOOOODOOODOOOO
oboobOooboobOoobouoboooboobon TypeError 000000000 DO00OOOODOOOOO
00000 dDLECOOODOOOO0DOOOO exceptionQueueEmpty 00000000 )0O

gboboobob raise0000000000O00DO00DOO0ODODODOODOODODOODOO NoneOOOO
0000000000000 oooooooooooDoooD *0 (ype)* 0000 *0O (value)* 000
goboooooboooboo

goboooboooobooooooOoocOooOOo0oobOoOoobooOoOoooOooooOoooOoOOoOoobOoOoon
oobooobooooooooobooobooonoo NonedOOOooooooonQo

gooobooboboboooooooooobooboboboboobooooobDoboboboboboboooo
goooo:obooboooboobboobbooboobboobboobbobboobboobo
goooooboobobobobobooobboobobobobooobob0ooboobOoDb sNoned oo
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
ggbobooboobobooboobbooboobbooobuoobboooboon

gooooopobbbbboodd NeneOobbOOO0OO0OOO0OOOODODDDODOOOOOOODODDODDOO
gooooob (0ooobbo 0Ooo)bOoooOOoOoOooOOOoObObOOOOOUOoOoDObODDbOOOoOoOoooO
goboooobboooobboooboooobbooobDbooobobooobbOOOobD NoneooooonO
TypeError DUODOO0U0OD0O00ODO0O raise 000000 except UODODOODOOO0DOODOODOODO

86 0O 60 000 (simple statement)
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
000 raise00O00O0000O0O0DOO

gobooooboooobo oo ooobooooooooooooooboooobo rwyb ODOOODOOO

6.10 break [

break_stmt = "break"

break 000000000 for0D0O00O whileOOOOOOOOODOOOOOOOOOOODOOOODOO
gobooooboooooooooboooooooo

breakU00O00O0COO0OO0COO0O0O0O0DOOO0OOCOOOO0OO0DOOODOO else000O0OOO0ODOODO
ooboooooon

forO00O0 breakO0000O0O000O0OOO0OOOOOODOOOODOOOOOOOODOOO

break D finallyODOUODO try 00000000 0O0ODODOODODOODOOODODODODOOO finally
gooboobobo

6.11 continue [J

continue_stmt = "continue"

continuelD forO0O0O0O whileOOOOOODOODOODODOOOOOOOODOOOOOODODODO
gbobOob0 finally0OO0OOO0OOO0OOO0ODO continuel 00000000000 OO0OO0OOCOO
gooboooboboo

continuel finally OOUO0O0O try OOD0OO0OOOO0OO0ODO finallyODOOOGOGOOOOOOOOOO
gooooooboo

6.12 import [

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

6.12. import [J 87
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module = (identifier ".")+* identifier
relativemodule =  "."x module | "."+
name = identifier

import 000 (1)000000000000000O (initialize) 00 ;3 (import 000000000O0OO)
0000000000000 00000000000000000000000 import 0000 fromO
000000000 2000000000000000 (from00000)000000000000COCO
0000000000000000000000 from00000000 ()0O00O0O0O0OOOOOO (2)0
0000000000

gooooooooooOooDOooODOOOOO0OO000O0PythonOOOOOOOOOODODOODODODO
ooo0o0o00oooo0O0000oooO00000o0oo0O0O0000000O00 PythonOOOOOOO
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
gobooobooooboooooooooooo

0ooooo(000Doo00oo0UDo 00000 0000000000000 0000DOO0O00
yooooooooooooOoooooooooooooooooUoboooboOooooooooDbooDo
gboooboobobobobboobobuobobonb sys.modulesODUOD0OOO00O0O0O0OODODOODO
0000000 mport 00000 (200000000

0000000000000 DoDDoDDoODoODO0ODD0ODDODDO0 sys.metapath 0O00O0OOO0O (sys.
metapath O000 PEP302 000000000000 0)000 finder OO0O0O0OODOODODOOO
OgoooobobobooO00dodooooooooobibb findmodule () DOODODODODOOOOOO
00oooooooooooooooooooo0ooooooooooooooooooooo (oooo
0000000000000 0)000 findmodule () 0020000000000 _path__ 00000
0000 (@MO0D00o00o0ooooooooooooooooooooO)finderd00D00D0O00OOO0O
000 @O DO0D000)loaderd None OO OO OO

sys.metapath 000000000 finderd module 00 0000000000000 ODOODOOOO
O00 finder 0000000000 0ODOQCOOOO metapathfinder 0000000000 PythonO O OO
0000000000000 0000000000000 100 finderJ0O sys.path.hooksOOOOODO

00000 finder 00000000000 0ODO2000000000000000 "paths»00000O0ODO
Cpaths 00 OO0DOOOOOOODOOOOOUODOOO)ODOOODOOUODOOODOOODOOOODOO
00o0O0DOOo0O0O000C0ODO0ODO000 _path._0O findmodule() OO0 200000000000
Opaths 00000000000 0D00OCO0O00O0O0OO0O00O0DOCOO0O00O0O0 sys.pathO paths OO0
gooog

paths 000 O0000DOOO0O0DO0ODOOO pathOODODO finderD000O0O0O sys.path_importer_cache
OO0 pathODOOO finder 0OOO00OO0OO0OOCOO finder 00000000000 0ODOOO pathODOODO
000000000 0O0O0D0O0 sys.paththooks OOODOOOODOO 10000 pathOOOODOO
0000000000 finder00000 ImportError 000000O0ODO finder 0O O0ODOOODODOODO
sys.path_importer_ cache 00000000 O0O0DO pathO0O0OO000O finder D000 OD finder 00O
0000 pathODOODODODODDOO None O sys.path_importer.cache 00000000 OODOONO
00000000000 000o00000000o00O0U0000D0O00000O finder 000 pathOO OO
00000000000 000 pathOODODOODOOOOODOO NoneODOO finderO0O0O path OO OO

88 0O 60 000 (simple statement)
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gobooooooobooooo

000 finder 000000000000 O00O0O0O0O00O0O0 ImportError00000000000O000O
0000 finderO loader 100000 loadmodule () 000000000 OODOOODODOODOOODOO
00000000 (OO0DO00OU0ODOO0OUODOODOOD PEP3020000000C0O0DO0 )loader OO
goooboobobobobooboobuobooooboobobobobobbOoDb sys.modules OO0
0000000 mport 00 0000000000000 OOO)OOOODODODOD0ODOO0DOOODOOooDOOO
gboboboboonb sys.modulesODUO0OO000000O00O00O0DOOOO0OOOOO sys.modules
gooO0obdb sys.modules0000000O00DOOO0OOO0OOOOODODOOOOOODODODOO
gbooboobobobgbobibd sys.modulestd0000ooooobooooooboobaoogn
gooogo

pgoddooooobobbbobbbddooodoobbobbbbbddoUUUU _nmame__doooooo
00000 path”0 __file. _ O00O0OOOOOOOOOOOODODODODO (sys.builtinmodule_names O
00000000 )0oUoO0oooU00oo0ooU00o0OoU00o00ooU00o0ooU0oooUooooooooo
0000000000000 00000D0D0000000000 pathOO0OOO _path_.000000OO
_package__ 000000000000 00OOO0OOOOOUOOOOOOOOOOO(DODOOOOOOOO
000000o0o0ooooOooD)ODO0D0DO0D0DO0D0000 _leoader__ 0000000000 ODOODOODOODO
00000 leader 00000000 DOOOOODOOO

000o0o0oooooo00ooooooo0o00000ooooo0o0O0000000 loaderd ImportError
0000000000000ogdd leader000000OO0OOOODOOOOODOOODODODOO

00 )ooooooooooooooobooooo @ooooooo

import 00 00O00O0O0O0O0DOCODOCOOCOOOOOO0OOOODOOOOCOCOOOOOOOOOOODOOO
import 00000000000 COOOO000000000000DDODOD as000000O0 asO0000
gobooobooooooooooocOooooOooonon

from00000000000O0O0O0ODOOOD : from0000000 (1)DOODDODDOODOOOOOOO
gobooobooooboooboobooobooboooboobooboobobobobooboobboOoon
0000000 import00000000O0ODODO 7aslocalname” 0000000000000 OODOOO
00D0O0000000000 ImportError 0000DOOO0DOOODOOOOOO ("»")YODOOOODO
0000000000000 0O0D0O (publicname) 000 import 0000O0O0OOOODOOOODCOOOO
goood

000000 *000000000 (publicnames)* 00000 00OD0OO0OO0OQOOODOO _a11__00O0OO
gobgooboooboboo s _ell_0b00ob0o0ob0ooDb _ell_0gb0oboobooboobon
mport 100 00000C0CCOO0O0000O0DO0ODODODOOOOOO00OO0OOODODODOD _ell_0O0OODOOCOOO
gogbooboooboobooboobobooboobboobDb 11 DO0ODbOODDbDOODOODbOODO
gooboooobooooooOooboOoobpoooo (-HyooobDoooDbOoOoOooDoOoobDoooboooo
0000 _ell1__00000DOODDO APIO00000000000000 _,all 000 (000000
Oimport 00000000000 0ODOOOOOOOOOO)APIDOOOOOOOOOODOOOOOOO
goobooboboboooobooobogo

«0000 from0000CO000000O0OCOO000ODOOCOO0O0O0OODOCOOOOOOO importO
—import »—00000000O0O00DO0O0O0OOODODOODOOOOOOODOOOODOOOODOO0ODOO
goobO0obOob syntaxError 0 OO0O0ODO0O
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0000000000 00oo0o00000o0oDoooOoO00OoooOO (absolutename) 00 OOOOOODOO
gobooooooboobooobuooboobobooboobooobobbooobooboobboOoo
goooboboobooboobooboboboboboooboooDbUoD frromObOOO0ODDODODODODOO
goboooboooobooobooboooboboooboobooboobooboDbOobobooboobboOoon
0d0o0000D00o00000doU0oO0o0DO00O0000D0DD0O0DO00 100000 import 00O
gooooooo0ooUoo0oooUoooUooUoooooUoDo 3000000 20000000000
Oo0oboDbD pkgOOOODOOOODOOOODO from . import modOODOOOODO pkg.mod OO
gobobo0bbOo0bi0odl pkg.subpkgl U000 from ..subpkg2 import modUIUOODOOON
pkg.subpkg2.mod 0000000000 OCOCOOCOOOOODO PEP328000OODODOODOO

0000000000000 O00o0O0D0o0ob000o0DDODO0oO0obL00oDo0ooDDODO0oO0ooLODDODO0ooOooDoOoDoOooODaOo
importlib.importmodule () UOOOOOOOOO

6.12.1 future O (future statement)

future 0 OOO0OOCOC PythonODOOOOOOOOODODOOOOOOODODOOOCOOOOOOO
0000000000o0oo0oooooooooo0o0o000O (directive) D00 fumre DO ODODODODO
00000oOoOoOooOoOoOoOoDOOO PythonOOODOOOOOOOODODOODDOODOOOOOOOO future
goooooboobooobooboobobooboobboobuoobbooboobbooboobo
gooo

future_statement = "from" "__future_ " "import" feature ["as" name]
("," feature ["as" name]) *
| "from" "__future_" "import" " (" feature ["as" name]
("," feature ["as" name])x [","] ")"

feature = identifier

name = identifier

fuwre 00 0000000000000 00O000000000 fuwre00O00000O00D0DOOOOODO :

- 00000000 DDOO0ODODOOUODO (ODO0O)

oooag,
00O,
e« 0000 future OO

Python2.6 00000000 Ounicode literals,print_function,absolute_import,division,
generators, nested._.scopes, with_statement [0 0O [0 generators, with_statement,
nested_scopes O Python2.6 00000000000 OOOOO

fuwre 0000000000000 000D0OOOCOCOOO000:000000000000 (construct) O
goboooboooobooboobooobooboooboobooboooDboobobooboobboOoon
gopopooooooooo@odooboodooo)bo00oooooooo0oooooooDOoooDooooon

920 0O 60 000 (simple statement)
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooboooobooooobooOoobOoOooboboOoobooOoo

oooooooo0oooo00oooOoOoO000oOoO0O00oO0O000b0O000000 futwreDO0O0ODOOO
gobooobooooboooooooooooooboooon

fure 000 0000000000000 000 import 0000000000000 __future._0OODO
00000000000000 __future__ 00 fuwre0000000D000O000O00O import00000

fuwre 00000000000 0000000 fuwee 0000000000000 0OO00O0OCOOOOOO

gobobooboobbooobooboobbooboob:

import _ future  [as name]

000 fuwre0OO0O0ODO0OOO0; 0000000 mport 00000000 O0ODOCOOODOOOOODOOOOO
gooogo

fuure 0000000000 MOOOODODO execODOOOOODOO compile() O execfile() O
000o0ooooooooooooooooooooooo fuwre 00O ODODOODOODOODODODOO
0000000000 Python22000000000 compile() DOOOODOOODOODODOODODOOO
o0 —0boboobo0oooobobooboobobuoboooooboog

goooooooooooooooooooooo wwred0OO0ODOOODOODOODOOODOODOOO
0o0oooooooooo -i00000C000000000DO0OCO00000OOoOoooOOOO future
gobooooboooooooooboOoOooboooOoooOoOoOoOoOboOoOoOboO0obOOoOoOobOOOoOoOoDOboO

Ooo:

PEP 236 - Back to the __future_. _future._O0O0OOO

6.13 global [J

global_stmt = "global" identifier ("," identifier)x*

glopal UOOOOD0OOO0DOODOOCOODOOOOODOOCOOODOO globazO0OOO0OO0OO0OODOO
gboooboooooooobooobooodooodboonO globalOO00OO0OO0O0OOOOOOOOOO
goboooobooooboooooooOoooOooOoobOo0oOobooOooboOoOoooOOoOoOoOOoOoobboOoon
oobooooooo

glopal DO OOO0DODOOODOOOOO0ODDOOOODDOOOODDOOOD globarzOOODODODOOO
gogoooon

glopal D0ODOOO0D0DOO forgdbDOOOnDDOOO0OOnODO classUO0DOOO0DOO import
goboboobooboboobboooba

gogboobooobooboboobooboobbooboobobooboobobobooboobboboboobo

6.13. global [l 91
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobooobooooooon

0000000000000 :global OODODOODODODODODDODO (directive)HO0OO0O0O0O0O0O0O global
000000000 0D00O00000C0D0O0D0D00D0O0DO execODOUODOOODOO globa1O0ODO
execOO *00000*00000000000000D0DO000O00execO0000ODOO0OODOOOOO
execOOOOOOOOOO glopbal OOOOOODODODOOO0OOOOOOOO0O eval () Oexecfile()
0000 compile() DOOODOODODOO

6.14 exec [

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

00000 PythonOODOOOCOOOOOO0O0OO0O0OOOODOOOCOCOOO UnicodeOOO, Latin-10
goooooo,0oooooboocobooobooo,0obooboob,0bbo0bo0ooOo0obobOOooobobooon
000000000000 PythonO0OOOODODOOO0(COOO00O0O0DODODOOO)DOOO0O0O0 00O
oooo0o0o0o0oo0ooo0O000 EoFO00O00000000O00000DOOODO0O00000O0O0O0O00
goboooobooooboooooobooOoooOooOoobboOoOobooOooboOoOoooOoOoOoOOoOoobboOooon
0000000000000 (uoooooooo0oD 000)0 returnO yielddOO execOOO
gobboooooooOooOoooobOOoOoOoboOoOoOoOoOOoO0ODOOO0OOobOOoOOooon

goooboooobodooboobobuoobboobboobboobboobboobbOo0bO0g inbOo
goobooboboboooooooooooboboboboobobooboobooboboboboboboooo
gooooo0oooooopooopooooOoooOoOooOOooOoOODOOODOOD lecalsOODDODODODODODODO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
00 globals O locals 0000000000000 O0ODODOOOOCOOOOOOO0O0O0OO0OOOOOO
gooogoog

gooooo0o 2030000000000 oDOo0oo0oo0oooooDoooOoooooDOo
0000000 exec(expr, globals) OO0 exec expr in globals O0O0OOO exec (expr,
globals, locals) OO0 exec expr in globals, localsUOUOO0OOO execOOOOOOOO
execOOOODDOOODOOOODOO Python3 000000000000

00bDQ0O0d?24000:000 lecalsOOOODOOODOOOOOOOO.

execOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOODOOOOOOO
gboboooboooobooobooboooboooobobooooooDn _puiltin. _ OOOO0OO0OOOOOO
_builtins__ () D0C0C0OCOO0OO0OOOOOOOOOOO

gogbooboboobod-0obbo0oboobbbobbbeval () oboobboobbOoOobOoOobO
U globals () U0OU locals () DODOOOUOOOOODOODODOOOODOODODODOO execl
goobooboboboo

1 0000000 UnixOOOOODOOODO0O0000000000000000000000000000000 0 universal newlines
0000 WindowsO MacOOOOOOOOOODOODODOODO

92 0O 60 000 (simple statement)
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0 70

000 (compound statement)

gooodooo0 (@UbooO0)odUooo;00oDo000o00U0DoODD00Ooo0DODOO0U0DOOODOOOn
gooobobobobooooooooooboboboboboobobooboobooboboboboboboooo
ggoobooobooboo

if0 whileOOOO forO00000D0O0O0O0OOOODOOOOODO tryODOOOOOO/O0O0OO
gogbboooboobooobooboobbooboobooobuoobobobobooboobboon

000000000000000 "0 (clausey DO0DODD0OO0OCOOOOOOOOOO’O0O0O0O (suite) OO
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
gooboboboboboouoooboooobobobobobobooboboo0,b0obO0ObO e1sedn
o0 :fO000000O0O0O0OO0ODO0ODODOODOOOOOOODOOn:

if testl: if test2: print x

goboooboooooooooooOoooOooOooboOoobooooooOooooOoooOooOOoOooDboOonoon
oobo0oobod printd0boooooooooobocOoooocooooboo

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

oobooooboocoobooooo:

compound_stmt = if_stmt
while_stmt
for_stmt

try_stmt

|

|

|

| with_stmt
| funcdef

| classder
| decorated

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT
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statement stmt_list NEWLINE | compound_stmt

stmt_list = simple_stmt (";" simple_stmt)x [";"]

U000 NEWLINEOODOOODO DEDENTOODODOODO0ODOODLOODOO0ODOO0ObDOOobbOooDO
gooobooboboboooooooooobobobobobooboooboobDoboboboboboboooo
0000000o00o0ooo0oooogog (python0O0O0 00000 (dangling) else’ D0O0O00ODO0O0O
00 if00bD0O0000O0cO0O0bOboO0oOoboOoo)o

goooooboobooboobooboboobooboooboobbooboboobboobLboobo

71 if O

ifO000000c00obooooooooooog:

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

if000000C0CC00000D00OCCO0000D00DOCOOO0U0O0D0ODOODOOODOOUODOODOO (O:
true00:false 000000000 00000 (boolean operation) DO D0 D000 0000); 00000000
gooopoooo0(@ooO0 ifO000000DOOCOO0O0OODOCOOOO)Y ODO00UODOOOOoOUoODO
elsel00000O0O0O0O0O0O0O0OUOUOUOOOO

7.2 while [J

whileO0OOOOOOOOOOOOOOOOOOOOOOOOODOO:

wm.nmn

while_stmt = "while" expression suite

["else" ":" suite]

whileJOOOOOODOOOODODOOODOODODDODODODOOODOOODUOODODODODODOODODOD (OODO
00DO0000O0000O00)d elsed000O0oDOO0OO0ODOOOODOOODOOOODDOO

gob000Db00 break 000000 DOODO elsedbbOO0DbO0OO0OO0ODOODOOODOODOODO
U0 continueDO000O0OO0OO0OOOOOODOOOOOOOODOODOODOODOODOODOO
goboogoooboooboo

7.3 for O

for 00000000 (@OO0O000DO0O0O0O0O0)0000D00O0O0O00000DB00O0O0 (iterable object)

94 070 000 (compound statement)
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gobooobooooboooooooooooan:

n

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

["else™ ":" suite]

oobobooooooobooboooboo ;oobo0ooboc0obobOOoobooOoobOoOooooobooOoonn
expression list 00 0O0O0O0O00O0OOO0OO0O00O0DOO0OO00O0O0O0O0OOOOOOOOOODDOO
gboooooocooooobooboobooOooboooobooOoOoOobooOoOobOO0obOobOOoOobOOoOoOoOoOoDOOon
gooooooooooooooooooooooOoOoOoOoOobOooOooooooooo(oooooooo
00D0O000 )0 elsedb0O0O0OO0OCOOODOOOODOOOODOOOO

gob000Db00 breaxkJ0D000D0DOODO elsedbb0O0bO0OO0OODbDOODOOODOODOODO
U0 continueDO0D00OO0O0OO0OOODOOODOOOOOOODOODOODOODOODODODOO
gogboboooboobbooboobbooboobibO elsebobogonbboOooO

gbooooooooooobooooooOOoOoOOoO0oDOOO0OOOO0;bOb00bOO00DOO0ODOOObOOObOOOn
goboooobooooboooon

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
00000000000 :000000 range() 00 Pascal 000000 for i := a to b doOO
goboooooooocoooobcOooooboOoOos;obddbrange(3) 0000 [0, 1, 21000000

O 0O: There is a subtlety when the sequence is being modified by the loop (this can only occur for mutable
sequences, e.g. lists). An internal counter is used to keep track of which item is used next, and this is incremented
on each iteration. When this counter has reached the length of the sequence the loop terminates. This means that
if the suite deletes the current (or a previous) item from the sequence, the next item will be skipped (since it gets
the index of the current item which has already been treated). Likewise, if the suite inserts an item in the sequence
before the current item, the current item will be treated again the next time through the loop. This can lead to

nasty bugs that can be avoided by making a temporary copy using a slice of the whole sequence, e.g.,

for x in af:]:

if x < 0: a.remove (X)

74 try O

try 0000000000000 000O0O0DOO/O00D0000000000000O0000:

try_stmt n= tryl.stmt | try2_stmt

tryl_stmt = "try" ":" suite
("except" [expression [("as" | ",") identifier]] ":" suite)+
["else" ":" suite]

7.4. try O 95
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["finally" ":" suite]
try2_stmt = "try" ":" suite
"finally" ":" suite

o0oocOoo25000:000000000 PythonOOO try.. except... finally OOOOOOOOO
U0 try..exceptU try.. finally 00000 O000O0O0OO0DOODOO

except DO0OO0O0O0O0DOOO0OCOOOOOO0DOO tryd00OO0OO0OO0OOO0O0OO0O0OOOOOOOODOO
oopboooooD txryOO0OoOoOoOoDOOO0OOOOOODOOOODODOOODOOODOOOOODODOOOD
except 0OODOOO0DOOO0DOO0O0DOOO0DOOODOOOO0OO0OO0O0O0O0DOO exceptODOOODOOODOOO
obooboobDOoboooboooooooobooooDOobDOonD except OO OOOOOODODODODODO
Oo0ooooo0OO00O00O0 00000 (compatible)’ 00 0000000000000 0OO0O0OO0OOOO
oobooooooooboooooobooOoooOooOooboOooobooOoooboooooOoOoOoOoOOoOooboboOooon
gopboooboooobooooooo

00000 except 000000000000 00D000O0OO0O0OOOODOOOOOODOOOOOODOOOD
ooooooooog®!

except DOOOO0O0OO0OOO0OO0OOO0ODOOODOOOOOOOOOODOOODOOOOOOOOOOOOODOOO
oboooboooooooobooOobOo0nodnn exceptOOOOOOOOOOOODOOOOOOOOO
000 (cryOOOOODODOOODOOOOOOOOOOO)O

OO0 exceptDOODOODOODOD exceptUOOO exceptUODDOODODO0ODOODOOODOOODO
0000000000000 exceptOOODOOO0ODOOODOOOOOOO0 execeptdO0O0O0O0O0O0O0DOOOO
goooooooooooooooooboooooobOooooooODO0D tryODOODOOODOODOOODO
oo0(oooooooooooooOooooboOoooooOoOoooOboOoOoOooOoboOoO0OoDOO000 try
0000000000000000000000000000000000000)

except 0ODOO0O0OODOODOODOOOOOOODOODODOO sysOUOOOOoOoOoOooobOooobooOoO
0 :sys.exctype UUOOOODODODDOOOODODODODODODOOO ;sys.excvaluelUOUOOOQOooooog
0000 ;sys.exctraceback UODUOODOODOOUOOOO0OOO0OOO0OO0OO0O0OO0OOO0O0O0O0O0O0O0O0OOO
gopopo@oo0ddob 0D )ODO00ODOO0OO0ODOOO0ODOO0OOOODO sys.exc_info() OOOOOO
000ddooooooboboobbDOog (exc-type, exc.value, exc_traceback) 0OOOOOO0O
goooboobooboooboboooboboboooobobooboobobooobobobobooboDOon
Python 1.500000000000000000O0ODOOO0ODOO(O0DO0000OOOOO)DO0ODOOOO

The optional else clause is executed if the control flow leaves the ¢ ry suite, no exception was raised, and no
return, continue, or break statement was executed. Exceptions in the e 1 se clause are not handled by the

preceding except clauses.

finally 0O0OOO0OOO0O0 000 (cleanup) OODOOODOO0OOOO00OO exceptODO elsed0 OO0
tryd0O0O0O0OOO0ODOODOOO0ODOOOO0ODOOO0ODO0O0OO0ODbDOObOUOOOODODOObOObDOODObODO
gogooD finallyodoooooObOOOO0OLODOOOOOOODLODDD finallydogoooooOO
goo0dD finallyOODOOOODOOOODOOO0ODODOO return, break 0O00O0O0OOO0OO
gobbooboobbad:

1 0poDo0DDO0000D000000 finally0OOODDOOODO0OO0O0OO0O0O00O0O0OO0O00O00O000000000000000
gooooooo

96 070 000 (compound statement)
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>>> def f():
try:
1/0
finally:
return 42
>>> f()

42

finally OOOO0OO0OOO0DOOODOOOODOOODOOOOOODOODDOOOD

try..finally OO try OO00O00O0O returnl break 0000 continueldOOOOOOO0OO
finally 000000000 (onthewayout) 0000000 finallydOO continuedO0O0O0O
0000 @dDOO00O0b00000D0O0D0 -00D0o0O0o0ooOOooOOobOOobDOoDbDOobDoOon)Ho

0000000000000 00 return0000000DODO0ODOfinally OOODODOOODOOOOO
finally OOOOD0OO0OO return0000000OOOOODONO:

>>> def fool():
try:
return 'try'
finally:

return 'finally'

>>> foo ()

'finally'

0000000000000 00 0000000000 raise000O0O0O0O0OO0OOOOODOOOOOOO
raise 1 O0OO0O0O00O0O

7.5 with O

oooog2s5000.

withO0OOOOOOOOOOOOOOOOOooOOoooooooooooooooooooooooooo
goocooowirhJOOOooooOO0oooo0 OO0O0O0DO0OOODOO00OO0MOOOoOooOOoooOOo
try..except..finally 000000000 O0O0COO0OOOOOOOO0OOOOOODOOG

with_stmt ::= "with" with_item ("," with_item)x* ":" suite

with_item = expression ["as" target]

0ooDr>00”0D00d0 withOOOOOODOOODODOOODOO:

1.0000000 (with-itemOOOOOOO)O000O0O0O0O0O0O0O0O0O0OOOOODOOCOODOOO
ooo

2.000000000000 _exit__()OO0OOOOOOCOOOOOOOOCDOODODOO

7.5. with [ 97
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3. 000000000000 __enter__() 0000000000

4, withOOOODOOOOOOOODOOOODDO _enter__()000000DOOOCOODOOO

O0: withOOUO __enter__() 0000000000 O0DOO0OO0D00O0O0O _exit__()O0O0OOOO
cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
O000000000000000000000000000O0O0O0O0O0O0O0O0O0O0O0O0 600000
oooon

5. 000000000000

6. 000000000000 _exit__()O00000O0O0O0DOCOO0OOOOODOOOOOOOOOOO
O00O00O00U0oooooopoooonD _exit()000000O0O0ODOODOOOCOOOOOO 3
OO NoneOOOGOGOGOOoooOoO

000000000000000 __exit__() 0000000000000 false000000000O0O
oooboboooboooobooowweddooOOoOO0OOOOO0OOOO0OO0 withOOOOOOOOODOOO

coobobodooboooobooooooooooooobooOooonD __exit()O00O0OO0ODOOOOO
coooboooobooooooooooboooobooOooooOoooooa

gobooobooooooooooooobOooobod withOOOUOOOOOODOOOOOOOO:

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

suite

gogooooobgad

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

suite

O0: Python25000withO0 withostatement 00 0000000000000 O0O0OOOO Python
2600000000000

0000 27000:00000000000000000O00O00O
O0:

PEP 343 -"with" 0000000 PythonU withOOODOOOODOOOOODO

76 0000

0000o00o00o00oo0ooooooooooooo@ooooo oono):

98 070 000 (compound statement)
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decorated = decorators (classdef | funcdef)

decorators = decorator+

decorator = "@" dotted_-name [" (" [argument_list [","]] ")"] NEWLINE
funcdef = "def" funcname " (" [parameter_list] ")" ":" suite
dotted_name = identifier ("." identifier)x

parameter_list = (defparameter ",") *

( "«" identifier ["," "*x" identifier]

| "xx" identifier

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

goooooboobobooboobooboboobooobDbooboobbooboobbooboobo
go(@ooooboooodobooodbo)b0oodbooUoDOoOooOobOooooDOobOoogDoooogo
goooooboobooboobooboboobooboooboobbooboboobboobLboobo

0000000000000000;0000000000000000000000D0000 *?

000000000000000 decoratory 00000000000 DOODOO0OO0OOOOOODOODOOOO
goboooobooooboooooobooOoooOooOoobboOoOobooOooboOoOoooOoOoOoOOoOoobboOooon
gooooooobooooobooboobooobooooOooo0oooboooooooobobooobooboooooD
goboboooboooooooooOocOoO0oOoOoOoOobOOoOoOoboOoOoOooon

@fl (arqg)
Qf2
def func(): pass

goooooood

def func(): pass
func = fl(arg) (£2 (func))

000000000000 parameters O parameter = expression 000000000000 0000000
0000 (default parameter values)”’ 000 0000000000000 000000O0O0OOODODOOOOO
00000000000 (argument) 000000000000 O0COO0O0OOCOOOOOCOOOOOOO
gbobooooooooobdobobooooobobooooooooobooboboooooooooonogn
—O0oobooooooocoooocoobooooobooooon

*JO0o0oooooooooooooooooooooooOoboOO »*Q0oooO00oo0ooO0o0oooDo0O0
0000o0oooooooooooooooooo»ooooo>oooooooooooooooooon
goboooooooooooooboooooboo0ooboooooOooooooooDOoooDOoDOooDbboOooon

2 0000000000000000000000000000000 _doc__ 000000000000 O0OOOOOOOOOO
000 (docstring) D00 OO0

76. 0000 99
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oooooooooooobo :ooooooooOoOoOboboo(oooooooobOobobooOo)yooooooo
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
oobOobDoO0ooboo0 NonedoOOODODOOODOOOODODOOODODOODOOODODODOOODOOODO
g

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

return penguin

0000o00o0oooooooooooooUgdd (e@)b00000ooooooooooooooogo
gooboobobobooooooooooboboboboooboooboobDobobobobobobobooo
0000000000 "+sidentifier’ 000000000000 COOOO0O0OODOOOOOOOOOO
0000000000000 00000000000 ”+xidentifier 0000000000 OODOOO
gogbobooobooboobbooboobboobooboobbooboo

oooooooooooooo(ooooooooooooo)oooOooooOooooooooooooon
000000 (lambda) DOOOOOOOOODODODO (lambdaexpression) 00 O0O0O0O0COOCOOCOCOODOOO
00000o0O000oo0o000o0o0O000oD ;’des’00000000000O0DOO0OODOOOOODOOO
ooooooooo0o0oooooooboO00oooooOocobOooon0»desr000oooooboOooOooOon
ooboooooogoo

*0O0OOOOO00000 000000 (first-class)y 00 0000000000000 "def?00000
goooooboobooooboobbooobobooboobDboobuoob bbb booboobo
0000000 def00000O0O0DOOO0O0O0ODOOOO0ODOOOOOOOODOOOOOOOOODOOOO
00 (naming and binding) DO O DOODODODOO

7.7 00000

000o0o0ooooooooooooooooo@ooooo oon):

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

gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
000 @O00000 (naming and binding) 00 00000O0OD0 )0 (0DQ0O00OOCOOOODOOOOOO
gooooo)ooobOobOOoobOOobOOobOOobOOobOOobOobOOobOOobOOobOOobOOobOODbOOOobODOoOoOooDOooon
goooboobobobooooooooooboobobobobooboooboobooboboboboboboooo
goooddoooooooobooooooooooboobbbbbbobooooooobLDbobbbbbobo
gooogooboboooo

100 070 000 (compound statement)
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* 00000000000 *»*0000000000000000000000 ;000000000000
gbobooobooobOooooOobOOoOoo0oOobcOobOOo0obOO0o0O0O00bOO00000 self.name = valuel
000000000oooo0oooooOoDD "self.name” 0000000000 ODOOCO0OODOO
gobooooboooobooooooOoocOooOOo0oOobOOoOoOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
gobooooboooooooooobooooobooboooboooobooooooooooooooDoOoOooDbboOooon
00000 (new-styleclass) DO0OO000000000000O000O00O00O0OO0O0OOOO0OOOO

00000000000 0000000 1000000000 (decoratoryD00000000DOOOOODO
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
oggooooo

7.7. 0000ODO 101
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0 80

Jooobooon

Python0OOO00D0OODOO0OOOO0ODOOOODOO0OOOOOODOO0OODODOO0OODOODOOOOODOO
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
gobbooboobbooboobboobooboboo

81 000 PythonOODODDO

gobooooboooobooooOooOooOooOOo0oobOOoOoobooOooooooooOoooOoOOoOoOoboOooon
000000 PythonOOOOOOO0O00O0O0DOODOCOOOOOO0O0O0O0ODODOODO PythonOOOOODODO
000000000000 0000000000000 0000000000000 sys(O0OOODOO
0000)0 _builtin (OOODODOODOOCOOOO None)d _main__ 0 3000000000000
gooooobOoooooobo0ooo00D _mein_ 0000000 O0DOODODOOOOOODOODOOO
goboooboooobooooooOooOoOooOooOooono

000 PythonOODOODDODOO0DOO0OODOODO0ODDOO0ODOOOOOOOOOD

00000000000000 (interactivemode) 00000000 COCOOO;0D000000O0O0O0DO0OO
oooooooooooooooooooooooboboOooooo@oooooooboooOo)boobooooao
gobooooboooooooooooOoO0ooOoOoOobOboOoobOoOoobOOoOo0oOoOb0; 000000 _maino.
goboooooooooog

A complete program can be passed to the interpreter in three forms: with the —c string command line option, as a
file passed as the first command line argument, or as standard input. If the file or standard input is a tty device, the

interpreter enters interactive mode; otherwise, it executes the file as a complete program.

82 000000

gobobooobooboboooboobboobboobooo:

file_input = (NEWLINE | statement) x
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gobodoobooooboooooooooooooon:
(0DOOCOOCOODODO)OOO PythonOOOOOOOODOODODO;
s J0000O0COODOOO0O0O;

s execUDOUOODOOODOOOODOODDOO;

83 00000

oobooobooooboooooboobobooooooogd:

interactive_input = [stmt_1ist] NEWLINE | compound_stmt NEWLINE

gooooooo@UOooUooOo)0oodbDOo0oodooUooOUdOooUooOOOooUooDUoOoooDoOoog;,
gbobobobooooooboboboboboooooobobobon

84 00O

gidddoooodooooooobbbbbioooUUUUU eval () UOOUUDODUOLOOLDODO
goobobobooooooogb:

eval_input = expression_list NEWLINE=x

input () 00000000 OO0O0COOOOCOO0OOCOOOOOO0OO0:

input_input = expression_list NEWLINE

00 .0000000D0C00D0 00 (rawy OO0O0ODOOCOOODOOODDOOODODOO raw_input() OO
Ubob0bO0obO0oi0n readline() UO0OO0OOOOODOODOO

104 080 OD0OoOoOoooo
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Juooggod

00000000000 U0oOdoooodOooPython 0000000 OO0OOODOOOOODOODOOODOOO
Python 0O OO O:

# 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"

# 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 1is the input for the eval() and input () functions.
# NB: compound_stmt in single_input is followed by extra NEWLINE!
single_input: NEWLINE | simple_stmt | compound_stmt NEWLINE
file_input: (NEWLINE | stmt) » ENDMARKER

eval_input: testlist NEWLINEx ENDMARKER

decorator: '@' dotted_name [ '(' [arglist] ')' ] NEWLINE

decorators: decorator+

decorated: decorators (classdef\ funcdef)

funcdef: 'def' NAME parameters ':' suite
parameters: ' (' [varargslist] ')'
varargslist: ((fpdef ['=' test] ',')*
("«+" NAME [',' 'xx' NAME] | '++' NAME)
fpdef ['=' test] (',' fpdef ['=" test])* [','])
fpdef: NAME | ' (' fplist ')'
fplist: fpdef (',' fpdef)* [',']

stmt: simple_stmt \compound_stmt
simple_stmt: small_stmt (';' small_stmt)x [';'] NEWLINE

(@ooooooon)
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(O0ooooooooao)

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_exprhestlist)

("=" (yield_expr|testlist)) *)
augassign: (|+:| | [ ‘ V=1 ‘ l/:l ‘ ro=1 ‘ re=" | l‘:l ‘ [ R | ‘
Vo=t ‘ [ | Vaes=" ‘ l//:|)

# For normal assignments, additional restrictions enforced by the interpreter
print_stmt: 'print' ( [ test (',"' test)x [','] ]
">>" test [ ('," test)+ [','1 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' ('.'x 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) *
dotted_name: NAME ('.' NAME) *

global_stmt: 'global' NAME (',' NAME)

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

assert_stmt: 'assert' test [',' test]

compound_stmt: if_stmt | while_stmt | for_stmt | try_stmt | with_stmt | funcdef |.
—classdef | decorated

if_stmt: '"if' test ':' suite ('elif' test ':' suite)* ['else' ':' suite]
while_stmt: 'while' test ':' suite ['else' ':' suite]
for_stmt: 'for' exprlist 'in' testlist ':' suite ['else' ':' suite]
try_stmt: ('try' ':' suite
((except_clause ':' suite)+
["else' '":' suite]
["finally' ':' suite] |
'finally' ':' suite))
with_stmt: 'with' with_item (',' with_item)* ':' suite
with_item: test ['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)

(ooooooo)

106 090 0000000




The Python Language Reference, 0 0 00 2.7.17

(Cooooooooo)

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

old_lambdef: 'lambda' [varargslist] ':' old_test
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: Y<V|I>I|V::l‘l>:|‘l<:l|v<>l‘l!:l‘linl|lnotl linl‘lisv|visl "not '
exXpr: XOor_expr (ﬂ' XOr_expr) *
xor_expr: and_expr ('"' and_expr) *

and_expr: shift_expr ('s&' shift_expr)*

shift_expr: arith_expr (('<<’|’>>') arith_expr) *
arith_expr: term (('+’Mf’) term)
term: factor (('<"['/'['$'|'//') factor)*
factor: ('+'|'-"|'"") factor | power
power: atom trailerx ['xx' factor]
atom: ('(' [yield_expr|testlist_comp] ')'

"[' [listmaker] ']’

"{'" [dictorsetmaker] '}’

"' testlistl "7

NAME | NUMBER | STRING+)
listmaker: test ( list_for | (',' test)x [','] )
testlist_comp: test ( comp_for | ("," test)~ [',"] )
lambdef: 'lambda' [varargslist] ':' test
trailer: ' (' [arglist] ')’ \ '['" subscriptlist ']’ \ '. " NAME
subscriptlist: subscript (',' subscript) [', ']
subscript: '.' '.'" '.' | test | [test] '":' [test] [sliceop]
sliceop: ':' [test]
exprlist: expr (',' expr)+ [','"]

testlist: test (',' test)x [',']

dictorsetmaker: ( (test ':' test (comp_for | (',' test ':' test)x [','])) |
(test (comp_for | ('," test)* [','])) )
classdef: 'class' NAME [' (' [testlist] ")'] ':' suite
arglist: (argument ', ')x (argument [', ']
\'*' test (',' argument)x ['," "xx' test]
["xx" test)

# The reason that keywords are test nodes instead of NAME is that using NAME
# results in an ambiguity. ast.c makes sure it's a NAME.

argument: test [comp_for] |test '=" test

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

comp_iter: comp_for \comp_if
comp_for: 'for' exprlist 'in' or_test [comp_iter]

comp_if: 'if' old_test [comp_iter]

(ooooooo)

107
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(Cooooooooo)

testlistl: test (',' test)x

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

encoding_decl: NAME

yield_expr: 'yield' [testlist]

108 090 0000000
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>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO
gbooooooboobobobooooooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

2to3 Python2x O 0000 Python3xOOOODDO0OOODOOOOOOOODOOOOOOOOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstract base class (000 00O O 0O) abstract-base-classes 0 duck-typing 000000000 hasattr ()
0000000000000 00000000 000000000000 0o0O0O0ooOoooOgd Python
O0DOO0DOO0O0O ABCsOO(collectionsOOOOOO)ODOOODOO (numbersO0OO0O0OO)
0000@GeO0000O0OO)OODOOOODO OOO0ODOOOODO eabcOOOOOODODOODDOO ABC
gobooboobooooo

argument OOO0O0OO0OOOO function(OOO method) 0000000 O00D0OOOODOOOOO

- JO0O0OOODO:000000DO0ODOUODOUODOODOODODO (O:name=)00 «+x000O
gbogoboooboobobobuoboboobobib complex () ODOOODOODOO 30 5000
goobooobo:

complex (real=3, imag=5)

complex (x+x{'real': 3, 'imag': 5})

e JO0O0:000000000O00O00OOOOOOOOOOOODOODOODOODODODODODODOD +=0O
000 iterable 000000000000 0O0O0OO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))
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coobobooobooooboooooooooooooooooooooooooooooooboOon
OO0 0000 (ea)0O0D0O0O0O0O0O0OCOOOOOCOOOOOCOOODOOOOOOCOOOODOOOO
ooooboooooboooooooooooboooboboooooooooog

OOOO0OFAQO ODOOOOOOODOOODOODO?0O0C0COCCOOOO

attribute (00)O0OOOOCOOOOOOOODOOOOUOOOOOOOOOOOOOOOOODOOOOO

Oo0b0b0 o000 «OO0O0O0O0OOO0O0OO0OOODODO oaOOOOO0DOOO

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O

googon

bytes-like object (000000000 0) strO0bytearray 0 memoryview 00O 00O buffer protocol O

cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
coobobooobooooboooooooooooooooooboooooooooooooobooon
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
ooo

bytecode (DOUOOUOO0O)PythonODOOODDOODOODOODOOUOOUDOOOUDOOUOODOOOOO

Python 000000 CPython DO D ODOOOOOOOODOOOOCOOOOOOODO .pycO .pyo
coooooooooOooooooDOoOoobDoOoboO0bo0oObDObOooOooOoOobOD (obooboobooo
00od0o0o0ooOo0o0oDOOo0oOoDOo0ooD)QooooUoodooUooDoooooooogoo
OO00OO0O0OOoOoOoOoOoOoOoOoOoOoOoO »0O0gg (virtual machine)’ 00000 0000 (intermediate
language)’ 00000000000 OOOCOO0ODOOODOOOOO PythonODOOOOODOOODODOO
Oo0O0OO0O0OOoO0OoOoOoO0OPythonOOOODOOOOOOOOOOOO

000000000000 disdopooo oooood

class (000)0DOO0OODOOOOOOODODOOOOOOUOOOOODOOOOOODOOOOOODOODOOOO

gobooboobbooboobooobooboobboo

classicclass (000000 O0O)object 00000 0ODO0OODOOOOUOOOOD DOOODODOO

(new-style class) 00 00000000 000000000 Python30O0ODOO0O0O0O0O

coercion (000)0DOOU0O20000000000000LD0ODO0DOOODODOUODOODOOOODOO

0000000000 b00Db00 int(3.15) 00000000000 300000 0O0ODOO 3+4.5
cooooobpoOoooooOoob @oobooooOoooboOoooo)o coobooooooboooo
OO00000C0O00D0OCOO000ODDOOOTypeError000000000OC 200000000000
00000000 coerce000O0OOODODO DOOO 3+44.50 operator.add(xcoerce (3,
4.5)) 000000000000 operator.add (3.0, 4.5 00000000ODOOOODOO
gboobo0oooobOoboboboUobooooboobDobOoUooooDOoDOobODOobDOobOo UD 3+4.500
0000000 float(3)+4.50000000000C000O00O00OODOOOODCOOO

complexnumber (000)00O00000O00000ODO0O0O0O0ODOOO0OOOOOOOOOOOOOOOO

coooooooboooooo (-10D0o0O0)bo0obooOoUboooUOoDboU0UobDbD igoooboOooo
OO0 jO000000OPythonODOOO0ODODOODOO0ODOODOUODOOODOOOOODODOODOOO
0j000000000000 3+13000 meth0OODOOO0OO0O0OO0O0OD0OO0DOOOO0O0OO cmathU
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
gobooboobooooo
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contextmanager (DO OO0O0O0OO0O0O0D0O0)withODODOOOOO__enter__()0 __exit__()O00000O
0000000000000 0000000000PEP343 0000000000

CPython pythonorg 00000000 0OPython 00000000000 OODODOOO”CPython” OO
0000000000 JythonDO TIronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000U000O00U0OOO0OOUDN ewrapper 000000000 OOUOOOOOO
Ub00000b0b0bO0Db0 classmethod() O staticmethod () ODODO

0O0000000OO00oOo0oO0O0ooogooooOo0200000000DO00DOOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

goboobgoboobooboooboboboboooboooboobobooobooboob oobDbo
oo oobobooboboooobooooooooooa

descriptor (00D0000)00O00 _get__(),_set__(),0000 _delete__() 00000000 O
0000 (mew-style) 0000000000 ODOQOODOOODOOODOOODOUODOUODDOOOOOO
0000000 00DOo000ooooU00ooo0oooouooooOoooDoOog Ooao get,set,delete
0000 «bhbO00000 0000000000 O0ODOO pOOODOOOODOPOO0O0O0DOOOOO
0000000000 0000 000000000000 00000000000 PythonODOOOO
oooboboooobobbo ooobboooboboooobbooob bbb oD booo
goddoobooooboooboooooboobobooooooooobooooboooon

OOOCOOOOOOOOO0OO0OOO0O00O0obooDOon (descripror) D00 OOOODOOOODOO

dictionary (00)00O000D0O0000000O0O0O0O0O0O0O __hash._() 00000 _eqg._()0000
0000000000000 0000000000 PerlD0O0D0O0OO (hash)yDOOOODODOOO

dictionary view (00 0)dict.viewkeys(),dict.viewvalues (), dict.viewitems () 0000
O00O0C0O0OO0Q0ODOOO (dictionary view) 0000000000000 0000O0OO0OOOOOOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
O list(dictview) OOOOD0O0OO dictviewsOOOOOOOOOO

docstring 000 000000000000 OD0OOOODO0OODOOOODO0OODOOOODOOODOOOOOOO
gbobooooobobOobobobooboooob0obobooo0obOobODbD _doc_OOOOODOO
gooboooboboooboooobooo:-bboooobboboobobooobbooobboo
gbooooogoboobooboo

duck-typing 00 0000000000000 00O0O0O000O00OO0OO00OO0O0O0O0OO0OOOOOOOOOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
goooboobodmogoobooobooboboboobobooobooboobbooobWooo
gooooooooobobooboobobbbboddddooooooobLb bbb oUUUUg o
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0000000000 00000000000 type() O isinstance() DO0OO0O0O00O00OO
(toooooooooooboDo oooobO0Oo booooooooOOoOooOO0)ooooOoooOoDo
hasattr () OO0 FAFPODO0O0OO0OOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODOODODOODDOO0ODDOO0ODOOODODOODODOODOOOO
goooboboobobooooooboobooboboobboobooboboobbooobooobDoboo
UobooboobboiD try 0000 except Do ooobOoobOoOoObOoODOO
gocOoOoOoOoOoOoOoOoUoOoOoOoDOOL BYLOOOOOOOOoooooog

expression (0)0 00000000000 O0O0ODOODO (apieceofsyntax). 0000000000000
gobobooooboboboooobobooobo boboobobobobobobo0 Oobboobo
OODO0OPythonODOOOODOOOOOOOODOODODOODODOODOUOD printd i£00000
OO00000000 (statement) OO0O0O00O0OOOO0DOOOODOOOO

extensionmodule (0OO0O00O00)CUOC++00000000O00O0OOPythond CAPITO OO O Python
gbooooooobooboboboooo

fileobject (DODODOOOO0OODOO)O0OO0O00D0D0OOOODOODOOO API(read() O write() 0000
ooooo0)0oooooOU0o0UUo0LODO0DO0U0U0000OO0OO0OoU0OODOOOODOODODOOODOOD
oo0o0o0o0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOOOOOOOOOOOOOO (@QOOOOOOOO0OO0
00000000 bOO0o00oooO0o0oo0oOobOO)yODOoOoOoOoOoDODoOOoOoOoDobOOoOooDDODoOoOoOoooooao
file-like objects O streams 00000000

000000000000 3000000000:00000000000000000000OO0O
gboooooobooboboboboooboob0 oobooboobOob0obOob iooboboOoOoooDbDO
goboob oobuoopbooboobboobodbbU open() ODDOODOODDOO

file-like object file object 0O OO OO

finder 000000 loader 0000000000 findmodule() 0000000000 OODOOOODO
oooOoooocooOoODOODO PEP302000000000OO

floordivision 0000000000000 00O00OOfoordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionO0 OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP238000000000OO0

00 (o)oooOooOoDOoO0ooUOOUODbDObOOo0OCUObOOoOooOUODUbOD ODODOODRUODOOD
goboobooboboobooboboooboo oo bobooobo bboobbooobobo

_future.. 0U0O0O0OO0OO0OOOO0OOOUOOOOOOOOODOOOOUOOUOOOOOOOOOOOOO
ooooooobooobooooobo 117400000 2000000000000000O0O0O0O0O0OO

from _ future  import division

O0O0O0 0D0OO0O0D (true division) 00000 0O0OCDO 11/40 2.75000000000
_future__ 000000 mport 0000000000 DOODODOOOUOOODOOOOODODO
goboobobooboobobooobooboobboon
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>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (000000000 0)0000000000000O000O0O0OOODOOOOPython
gboboooooooboobobobobooooooooobobobobobobooooooooDo
gobgobogo

generator A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with
the next () function. Each yield temporarily suspends processing, remembering the location execution
state (including local variables and pending try-statements). When the generator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression (0000000)000000000O00O0O0O0O0OO0OOOOOOOOOOOOO for
0000000000000 ifO0000000D0OCO0ODOO0O0DO0O0O0O0O00O0O0O00ODO0O0O00
ocoooooooooooo:

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

GIL  global interpreter lock D0 00000000

globalinterpreterlock (0000000000000 O)CPyhon 00D 000000 OODODOOOOO
Python 0000000 (bytecodey 00D ODDOOOO0OO0OODOOOOOODOOOOOOOOOOOO
0000 (dict0D00O0OO00OO0ODODOOO)DODODOODOOOOOOOODOODOODOOODOOOO0
O0O00ooooooo CpythonODOOODOOODOOOOODOOOOOODOODOOOODOOOOO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
googad

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooo GILOooooooooooogoooooogoorvooooooooo GglILoooog
oooon

000000000000 007”00000000@00000000000000000000O)0O
gboooooooooboboboboboooboobooboobobobobobobooooooooDo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
goooooooooo

hashable (00000 0)000000 0000000000000 0OO00OO00O00O0O0000000
(_hash._ () 0000000)0000000000O000000 (eq_()0 —_cmp__() 00000
00)000000000 000000000000000000000000000000000
ooo

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooboobobobooooon

Python 000000000000 COODO0OOODOOOODO0OOODOODOOOODOOOO
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O{@oooooooo)obooooooooooooooOooooOooOoOoooOoOoOoOooooboOon
ooooooooooooOooO0oOooOoo0oOooOoboO0oooOoooooOoOoOoDOoOoOo @oooOono)ynoo
oooD id() ooooogoo

IDLE Python OO OO OO0 (Integrated DeveLopment Environment) 0 0 O IDLE O Python 0000000

gobooboobbooboobboobuoobboobooobo

immutable (COO0OU0O0)0000000OO0O0OUOO0OOUOOOOOOOODOOOOOUOOOOOO

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
goooboboobooboooboobbooboboobboobooboobboOooboobDoboo
gooboobooobobooboobbooboobbooboobbooboobbooboo

integer division (000O0)00000000000O0OO0OO0OOOOOOO 11/400000 2.75000

02000000000000000 (floordivision) 00000000 0000000000 00O0OO
ooo@oooooooOoooon0)boo0ooooooOo oODOO0O00000000 (fleat OO
O00)0OODOOOOOO0 000000000000 000000 (BOO4 (coerciony00)d 0000
ooooooooooooooooooooOoOOcOOOoO0 ObOobooooooooooooooo /7
oooo ,/00000C0C0OCOOOCOOCDOOODOODODO _fuwre._O0OOOOOODOOO

importing 00000000 PythonOODOODOOOODOOD PythonOOODODOODOOOODOODOODO

importer 00000000000 D0O0OO0ODOOOO finderO loader 000000000000O00O0O

interactive (0O00)Python0OODOO0OOOOO0OODOODOODOOOOOODOODOODOODODOOO

goboobbooboobboobboobbU0 pythonOdoboooboobooobOoOoLO
(COOU0DOoOoOUODOODOUOOoO PythonDOOOUODOODOOODOOOOOOODOODOOCOO)
gooooooooobobobobooooogooooooooobooboobobobbbbboooboooooooo
(help(x) ODOOOODOOOOO)ODOOODOOODOOOO

interpreted Python 00 0000000000000 O00O0OOOODOOOOOOOOOO(@MOOOOO

oooooooooooooooooooooboo)0oooooObooO0O0oOooooooOoOO0ob0ObOO0on
coooooooboooooboooooooooooboOoOoobooOoobooOooooOoOoOoOooOoOoobboOoon
ooooooooobooooooooooooobobooooooooooooobooooooOooDbbOooon
OoOOOOOOOOOOOOOObOOOOOOO0Ogg (gnteractiveyDO0OOOOOOOO

iterable (000000000 O0)00000000O00O0O0OOO0O0OO0OOO0OO0OOOOOOOOOOOOOO

(list,str,tuple0000)000CODOOO0OODO dictO fileODOOOOODOOODOODODO
o0 ooon _iter_ ()0 _getitem () U00000O0OO0O0OODOO0OOOODOOOOO
000O00000OoUoUooon for00000000O0DOODODOOO (DU:00D0D0OO0OOOOO
00000o0ooD0oooooooDoooooO)yDoooooOod (zip(),map(),..) 000000
O000O00000oooooOoO0OO0O0Odd iter() O0DO0O0O0DOOODODO ODODODOOOOOOOO
000000000 oOo0o0O00U00o0oDoOooOU0U0U0D0DOOOO0O0 DUDUODOoDoOOOOOO
Jodddono iter() UOODODDODD DODODOOOODOOOOOODOODOODOODODODODOODOO for
goooOooOoOoOOoOODODOOO0O00000000O000O000OD0OOOOOOOOLOOOOOO
O (iterator) 00000 (sequence), 000000000 (generator) 0000000000

iterator (00000)00000O0O0OO0O0OOD0OOODODOOOOOOODOD next()000OODODOO

gboooboooboobuooboobuoobuoobuoobuobbUobbOubbg stopIteration
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oobobooobooboooodoooboooboooooooo0oooonboonOn next () 00O0O
0000 stopIterationO0 000000000000 O0O0O0OOOOO0OO0OCOCOOOOOO
iter () 000000000COO0O0O0DOOCOOO0O0ODOOOOO terable0 00000000
oooooooooooooooooDoOOOOCOOOO0O0O00o0oO0o0oo0o00n0 (1ist0000)
O0000o0o0obo0oboo0DOD iter() UOODODODODODOD forOobooboobDOO
cobobobooboboboooooooooobooboboobobooooooooOobOoboOobOon
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooo

000000 typeiter DO OODOO

key function (00DO0D0)0000000OO0OOOO0OO0OOOOOOOOOOODODOOOOOODOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() D0000O0O000O0O0O0CDOOO
gbooooooobobobobooooooogon

PythonOOOODOOOOODOCOOODODOOOODOOOODOOOODOOOOODDOOOODOOO
O0o00oo0ooooooooooooooododfod min(),max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

0000000000000 00000D000DD str.lower() DO0DOOODOOODOOODOOOO
gboboooooboobobuoooboboob0o bobOlambda00O00O0O0 lambda r:  (r[07,
r(2]) 0000000000 0O0ODO0OODOO0OO0ODOO0ODOO0ODOO operatorddnoogn
attrgetter (), itemgetter (), methodcaller () U0 OODOOOOODOOODOOODOOOOO
O000000000000D0000D00DO SoertingHOWTOO OO OODOOOOO

keyword argument OO0 O0OO0OOOOOO

lambda (CO0)OOO0OOOOO0OO0O0ODO0OO0ODO0O0OOUOOOOOOOOOOO 1000 (expression)O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL OOO0OO0OO0OOO (lookbeforeyouleap)Dl 000D OOD00O0O0DOOOD0ODO0OOOOOOOOOOD

list

O0OOOCOCO0OO0OO0O0O000000 (pre-condition) 00000000 FAFPOODOODOODOOOODO if
oooooooobboooooooooon

o0o0oooUooOooOoU0oooOUOLBYLOOOOOO »ooro0oroorobooogoooooo
oooobopobbbbO0ddgdif key in mapping: return mappinglkey] DOOO0O
00000000000 00D0O0O0O0O00 mapping00 keyOOOODODOODOOODOOOOOOOO
000000 EAFPOO0DOOOOOOOODODOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyD00DOODOOOOOOOOOOOOOODOO
goooOoOoOoO0O0O0000 (aray)D0O0O0ODOODOOODOOODOODOOMDODOO

listcomprehension (QO0O00OO0OO0)00OO0OOO0OUOD0ODODO0DOODOOOUOOUDOODODOOOOOOO

loader

gboooboooooooo oobobuobO0oDbO0DbO0 result = ["0x%02x" % x for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (0x.)OOODO
gobooobooobooob i£000000000DO 170000000 range(256) OO0
goooooogogo

goobooobbiooobbioonDb leoadmodule () UODOOOODOOODOOODODO
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gooOoOoOooooOoOo PEP320000O0O0ODOOO
magic method special method D00 00000000

mapping (00 0O000O0O00)000000000O000O00000O00O00O0 Mapping O
MutableMapping 0 0000000 0000000000000 0O00O0O 0000 dict,

collections.defaultdict, collections.OrderedDict, collections.Counter OO
oooooo

metaclass (000O00)00000000000O00O0OOOOO0OOOOOOOOOODOOOOOOOD
O0000o00oOoo00oooO0oOoo300g0oooogooo00ooobDoooooogooDooOooo
ooooooooooooooo(@o:oo0o0o0)000o0o0ooooOoooOO0O0OO0OOPython O
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
goooooooooobobobooodoooobbbobbobbbbobboboo00oooUoU o
gboooboooooooobobobobooboooobooooooboboboboboooooboobooDo
gobooboobboobooboobbooboobbooboon

coooobooobooooooboooo oboooooooo

method (0000)0000000000000O0O00ODO0OO0O0O0O0OOOOO0OO0OOOOOOOOOOOO
OO000O0O000oOoO0o0DOoOO00DbOO0o0DoOoOo0OoO (argumenyd00OOOOODOO(@MOOOO
0000 self 000000 OO0 0 O0O0O000O0ODOODOOODODOOODOOOODO

method resolutionorder (0000000 0)000O000O00O0CO0O0O0O0OOO0OO0OOOO0OOOO0O23
OO0 PythonODDOODOOOOOOODOOOOOOOOOOOOOOO The Python 2.3 Method
ResolutionOrder 00 OO0 O0O0O0O0O0O

0oDoo0 (@oooo)pythonO0O0OO00ODOODODOOOODOOOODODOOODOOOOOOO
Python 000000000 COCOOOOOOOODODOOOOOO importing000000QO Python OO
goboooo

O0oobOooooooooono
MRO method resolution order 00000000 ODO

mutable (0O0O0OCOO0O)0U000000OO0O00OO0OO0O0ODO id() D00DO0DUOODOOOOOUOOOOOOO
000000 (mmutableyDO0OO0O0000000O

namedtuple (00000O00)0000000000000000000O000O0O00O000000O0O0
O0000000 (0000 time.localtime() J000O0000O0O0000O00000O yearO
0t[0]00000000000000000O¢t.tmyear10000000000000000C
0oo0oo)o

0000000000 time.struct_time 0000000000000 O0OOOOOOOO
gobooboooobbiO0o0o0oobbbo0ob0obbibOd collections.namedtuple() U
oo0o0o0oo0ooooooo0oO000o0ooooO0O0000ooDoooooOOo00ooDooooOoD
Employee (name="'jones', title='programmer') 000000000 OOOO0O (self-
documenting representation) D 0 0 0000000000

namespace (J000)0000000O0O0QOODOOD OOOOOOOODODODOOOOODOODO OO
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ocoooooooooooooooooooboooooooo(@oooon)oboooooooboooo
00000000000 D O0b0D000 _builtin_.open() O os.open() UODOOODODOOO
0000 000o00ooo0oooooo0ooo0ooooo0oDoo0oooooooDoooooooO o
0000d0doooobobobObObObO0O0 0000 random.seed (), itertools.izip() OOODOO
O0000D00D00D0000 randomJOOD0OO0O itertools0000O0OOOODOODODODOO
oooooooo

nestedscope (00 UD0O0UOD0OO0OOD0O)000O0UOOUOOUOODUOOUOODUD DUDOOUOOUOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
goooboobooooooooboobobbooooobobb b bbb bbbboUoo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gooo

new-styleclass (0000000 0)object 00DO0O0O0DO0O0O0OO0OOOUDOODOOOOO list
O dict 0O0O0O0OOO0OOODOODODODODO _slots__(), 000000 0OOODOODO
__getattribute__ () O000O0 Python 0O O OOOO0OOOODOOODOOODODOODOOO

goboobooooooboobpboobD boobooboon

object (DD UUOUO)ODDO(UUOUOD)0D0DODOODUOUUUOOD(@M@OODO)OODODODODOODOOOOODOO
O0000000000 (mew-styleclass) 0000000000000

package (00 000)000000000000O0OO0OO0O0O00O00O0O0O0O0O0O0O moduleO00O0O0OO
000000000000 _path._ 00000 PythonOOOOOOOOQ

parameter (0OO0)0O00OO0O0O term:0 O <function> (O term:0 0 O 0O <method>) 00000000
0000000 000od0oo0ooooo4000000:

e DOODODOODOO:ODOODDOODDUbODLDOODDOODLOODDOODLOODODOODLD
0000000dddfood bar 0000000000000 OOOOOO:

def func(foo, bar=None) :

- JO0OO0:00C0C0DOCOOD0OOOO0O0O0OUOOOOOOOOPythonOODOOOOOOODODODODO
oobOoO00ooOoOoOoOoOoOoO0O0oDOoO00bOOoO00ODO0O0oDOOoOoOO @»:-abs())yboOooooO

e JOU0DOD:(O00DO00ODOUDDUDDUDDOUODOODOO)0D0DDODODDODOODOOODDO
gooobooboboooooboboooobobOob args000DbODOO0OOOD x0O0O0OO
gboobobooao:

def func(xargs, =**kwargs):

- 0JOO0O0ODOOODO:(OOOOO0O0O0OO0O0OO0O0OOO0OOOOOOOOOOOOO0)0DODB0ODOO
00oooooo0o0o00ooooooo00oooooooo0o0oooonn kwargsOO OO
goobobOo »~000000b00O00O0obooon

gooboobooboboobooboboooboobboooboobboboboobbobDbooboo
oogd
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argument DFAQO 00000000000 OOOO?00000 0000000000

PEP Python Enhancement Proposal JPEP O OPython 00 000000000000 OO0OOOOOO
Python 0000 O0OCOO0O0O0O0ODOCOOOOODOOOOO0OODOOCOOPEPOOCOOOOODODODOOOO
go0ooooOoooooooo (wo)boooooooo

PEPOO00O0OO0OO0O0O0DOOOO0OOOODOOOO0OO000O00O000 PythonOOOOOOOODOO
Oo000o0Ooo0O0ooOoO00ooOOooOoO0ooOooO0o0ooOCcO00PEPOOOOOOOOOOOODOOOO
ooobooooobooooooboooooooobbooooooo

PEP1O00O0OOOODOOO
gobo oooooooooboooo

Python 3000 Python3.x 00 0000000000000 00OMPython3 0000000000000 0O0
gooooo)y’py3k’0000O0OO0OOOOOODOO

Pythonic 00000000000 00000D0O000O0O000O0Python00 000000000 ODOO
O00O00O0U0U00U0ooUOPbPythonOOOO0OOOOOOOO for000Q0O0OO0OOOOOOOO
0000000000000 0000D000o0D0o0o0oDo0ooOoodPythonODdOOOOOO
gbooooooboobobobooooooog:

for i in range(len(food)):

print food[i]

0000000000 PythonicOOODO:

for piece in food:

print piece

referencecount (00 00O00)00000000O0000O0DOOOOOOOOOOOOOOOOOOOOO
O0000000DooO0o0o000oooooooOO PythonOOOOOOOOOOODODOO CPython
gbobooobobOobo sysObOobgooboooboboboobooboobooboobobooobo
JO00d getrefcount () DO0OOOOOOOOO

_Slots.. DOO0OO0OO00OO0O0O (new-styleclassy D0 0000000000000 D0OO0DO0OOOOOOOOO
ggooboooboboooobbooobbbooobob boobbbooobbboobobb oo
goboobgoobobooobooboobooboobooobooboobobobobobboobD oobOobDbo
gooboboooooooobobboooooobbbbbooooob bbbooooobbboboooo
gboooooooooobogoo

sequence (0 0DO0DOO)0ODOOOOO _getitem () 00000000000 OOOOODOOOODOO
OO0 0O00D0OO0 len() OD0ODOOOOOCODOOODOOOOOOO (terableyD00 ODOOOOOO
ogddblist,str,tuple,unicodedUU00O0ONONO dictld __getitem ()0 __len__()
O00OO0COOO0O0OO0 000ooooooooog GgmmutableyDOODOODODOODOOOOOOOOOO
000 (mapping) 0000000000 OOOOOOOOO

slice (D00D0D0)OODOOOOODOODO (sequencey000000ODO0ODO0O0OD ODO0ODOODOOOODO [
CoboooobOoobObo0oboo0o0obOOoObOOb0O0 0000 variablename([1:3:5]1 000 000
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00 slice0000D0OO00ODOODO0OOODOODO(MQUODOO0ODOOOODOOO __getslice ()
0 _setslice__()00000O00O0O)

specialmethod (00DOO0O0)000O00O0O0OODO0DO0OO0O0OO0OOOOOOO PythonOODOODOOODOO
Oooooooooooooooo0ooooooooOooO0oOooOoooOoooOoboOoOo 20000000
ooobooooooooob booobboooooooooooo

statement (0)O0O0O0O0OCOO (@COOO”O0C0O00”)O0OO0O0O00O0OOOCCO OCOOOOOOOOCOOO
OO0000O00D0O0000000 if0whiled fordonooOon

struct sequence A tuple with named elements. Struct sequences expose an interface similiar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().

triple-quoted string (D0 O00OU0OOOO0)3000000000000 ()UO0OLDOLOUOOOOC)OOOO
ooogooooo(@o)oooooooooooooooOoooooooooooooooooOoo
ooooooool1oo2000000000000O0O00O0O0O0C0COCOOOOOOO0O00O0O00O0O
goo()boooooOo0ooODOOo0oO000bO000DO0oO0DOO0OO0DODODOO0DODODOO0DDOOOD
cooooooo

| @O)Python ODODODOODDOODOODOODOODODDOODOODOODOODOODOOOOODOOO
Ub0o0ob0oo0obobob0ob0oU0bd _class__O000OD0O0O0ODOODtype(ob]) OODOO
goboooo

universalnewlines OO0O0O00OCO0OO0OOCOO0OOOO0ODOOCOO0ODOOOOOOOOOOODOOO:UnixOOO
00 "\n'OWindows D00 '\r\n'000 Macintosh D00 "\r'0000000000000 PEP
2780 PEP 3116 0000 str.splitlines() DOOOOODOODOO

virtual environment DO000000000000000000O0O00O0OO0O0OO0O PythonOOOOOOO
0000000000000 0ooooo00Od PpythonOOOOOOOOOODOOODOOOODOO
Python 000 O00000000000000O0O0O0O0O0O0O0OO

virtual machine (COO0OO0)000000O0O0DO0OO0ODOOOO0DOO0ODOOOOOOO PythonODODOOODO
OO0000C0O0D0O0OO00O0O0OO0O0O0OOOoOODooOng (bytecodeybooooogd

Zen of Python (Python 00 0)Python 0000 000000000000 OPythonOD0OODODOODDOOO
OoOoOOoOOOOO0OO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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Joboooobobooddd

0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDooodoOPython 000000 DO00O0OOOOOOOODOOOODOOO
0000000000000 000O00D0O0O0OUO0O0D reporting-bugs 0000000000 DOOOOOO
gopooooooooo!

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!
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Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd

O PythonOOOODOO0OOOO GuidoOOOODO PythonOOOOOODOOOODODOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen Python-

Labs team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;

see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/pst/) was

formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corpora-

tion is a sponsoring member of the PSF.

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes



https://www.cwi.nl/
https://www.cnri.reston.va.us/
https://www.zope.org/
https://www.python.org/psf/
https://opensource.org/
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 2.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

2.7.17 software in source or binary form and its associated.

—~documentation.

2. Subject to the terms and conditions of this License Agreement, PSF.
—hereby

grants Licensee a nonexclusive, royalty-free, world-wide license to.
—reproduce,

analyze, test, perform and/or display publicly, prepare derivative.
—works,

distribute, and otherwise use Python 2.7.17 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 2.7.17 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 2.7.17 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
2.7.17.
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4. PSF is making Python 2.7.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS 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 2.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.17

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.17, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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 2.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 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").

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

(Jooooooo)
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to reproduce, analyze, test, perform and/or display publicly, prepare derivative
works, distribute, and otherwise use the Software alone or in any derivative
version, provided, however, that the BeOpen Python License is retained in the

Software, alone or in any derivative version prepared by Licensee.

3. BeOpen is making the Software available to Licensee on an "AS IS" basis.
BEOPEN MAKES NO REPRESENTATIONS 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.

4. 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.

5. This License Agreement will automatically terminate upon a material breach of

its terms and conditions.

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

granted on that web page.

7. By copying, installing or otherwise using the software, Licensee agrees to be

bound by the terms and conditions of this License Agreement.

C.2.3 CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, 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 c2”"a9 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,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

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

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

4. CNRI is making Python 1.6.1 available to Licensee on an "AS IS" basis. CNRI
MAKES NO REPRESENTATIONS 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 THEREOEF.

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, including 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.
Notwithstanding 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.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

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

c30U0Uioooouopoouoooooooooooon

000000 PythonOOOOO0O0O0DOOODOOOO0OO0OODOOOOOOOOODOOCOOOOOOOO
goboooboooooboooooobooo

C31 0000000000 (Mersenne Twister)

_random 000 0O O O O http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html O O O
00o0o0o0oO0oU0oO0oOoUo0oO0oUO0oO0OULO0Oo00O0Oo0o0DLOU0OoO0ooDOUOoOoooUoO
gooog:

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.

(ooooooo)
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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,
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.sci.hiroshima-u.ac.jp/ m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.Jjp (remove space)

C32 0000

socket 0O0DOOOOO WIDEOOODOODO http://www.wide.ad.jp/. OO O0O0O0D0OOOCOO0OOOOOCOO
00000 getaddrinfo() OO0 getnameinfo () UO0OOODOOODO:

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
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 PROJECT 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)

(ooooooo)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ouT

c33 00000noouoon

fpectlOOOOODOOOOOOOOOOOOODOOOOOO:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its 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 its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

endorsement purposes.

C34 MD5 000000000000 0OOOO0

mds00000000000000000O000000d:
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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:

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 1lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

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

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

1999-05-03 1lpd Original version.

c35 00o0o0o0oooood

asynchat 00000D0 asyncoreJ00000000O00O0OOOODO:

Copyright 1996 by Sam Rushing
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All Rights Reserved

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

permission.

SAM RUSHING DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE,
INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN
NO EVENT SHALL SAM RUSHING BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
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 O 0 I

CookieUUDOOODOODDOOODOODO:

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.

C3.7 00000

trace0000O0O0O0O0O0O0O0OOO0OO:
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.8 UUencode 0 0 0 UUdecode O [0

wwdO0O0000O000O0O0O00O000O0:

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:
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— 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

C39 XMLOODOOODODOOUOOOOO

xmlrpclib00000000000O00O00O00OO:

The XML-RPC client interface is

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

By obtaining, using, and/or copying this software and/or its
associated documentation, you agree that you have read, understood,

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.10 test epoll

testepoll UOOOOODOOODOOO:

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

(ooooooo)
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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.3.11 Select kqueue

select 0 kqueve 0000000000 DOOO0OODOOODOOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

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

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

C.3.12 strtod U 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:
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/************************************‘k***************************
*

* 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
* 1s 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**************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of
the OpenSSL libraries, so we include a copy of the OpenSSL license here:

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-coref@openssl.org.

OpenSSL License

/% ==== ==== S

* 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

(ooooooo)
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* 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 us
* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.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,

* 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.

ed to

* 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.

(ooooooo)
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« 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 Jjust 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)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

«* 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. 1IN 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. 1i.e. this code cannot simply be
*+ copied and put under another distribution licence

% [including the GNU Public Licence.]

*/
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C.3.14 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
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 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,

(ooooooo)
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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.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if 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
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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Python and this documentation is:

Copyright 2001-2019 Python Software Foundation. All rights reserved.

Copyright 2000 BeOpen.com. All rights reserved.

Copyright 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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type, immutable, 58
datum, 61
dbm
ooooo,24
debugging
assertions, 83
decimal literal, 15
decorator, 111
DEDENT token, 10,94
def
0,98
default
parameter value, 99
definition
class, 85, 100
function, 85,98
del
0, 33,83
deletion
attribute, 84
target, 83
target list, 83
delimiters, 17
descriptor, 111
destructor, 33, 81
dictionary, 111
dictionary
display, 61
gooooao, 24,28, 36,61, 64, 81
dictionary view, 111
display
dictionary, 61
list, 59
set, 61
tuple, 59
division, 69
divmod
gooooao,46,47
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docstring, 111

docstring, 100
documentation string, 30
duck-typing, 111

EAFP, 112
EBCDIC, 22
elif
ooooo, 94
Ellipsis
gooood,21
else
dangling, 94
ooooa,87,94, 96
empty
list, 59
tuple, 23,59
encoding declarations (source file), 8
environment, 53
error handling,55
errors, 55
escape sequence, 13
eval
oooooa,92, 104
evaluation
order, 76
exc_info (in module sys), 30
exc_traceback (in module sys), 30, 96
exc_type (in module sys), 96
exc_value (in module sys), 96
except
ooooo,9s
exception, 55, 86
handler, 30
raising, 86
exception handler, 55
exclusive
or, 71
exec
0,92
execfile
oooooo,9
execution
frame, 53, 100
restricted, 54
stack, 30
execution model, 53
expression, 112
expression, 57
Conditional, 75
conditional, 75
generator, 60
lambda, 76, 100
1list, 76,79, 80
statement, 79
vield, 62
extended
slicing, 65
extended print statement, 84
extended slicing, 22
extension
module, 20
extension module, 112

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

f_locals (frame attribute), 30
f_restricted (frame attribute), 30
f_trace (frame attribute), 30
False, 21
file
gooooo, 29,104
file object, 112
file-like object, 112
finally
0oo0ooo,ss, 87,95,9
findmodule
finder, 88
finder, 112
finder, 88
find-module, 88
float
oooooo,48
floating point
number, 22
gooodo,22
floating point literal, 15
floor division, 112
for
0, 87,94
frame
execution, 53, 100
gooodo,3o
free
variable, 53, 84
from
goooo,87
0,54
frozenset
gooodo,23
func_closure (function attribute), 24
func_code (function attribute), 24
func_defaults (function attribute), 24
func-dict (function attribute), 24
func_doc (function attribute), 24
func_globals (function attribute), 24
func_name (function attribute), 24
function
anonymous, 76
argument, 24
call, 24, 68
call,user—-defined, 68
definition, 85,98
generator, 62, 85
name, 98
user—-defined, 24
oooooo,24,27,68,98
future
statement, 90

garbage collection, 113
garbage collection, 19
gdbm
ooooo,24
generator, 113
generator, 113
expression, 60
function, 27, 62, 85
iterator, 27, 85
gooooao, 30,60, 62
generator expression, 113
generator expression, 113
GeneratorExit
0d,63
generic
special attribute, 20
GIL, 113
global
name binding, 91
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namespace, 24
O, 80, 84,91
global interpreter lock, 113
globals
oooood,9
grammar, 4
grouping, 9

handle an exception,55
handler

exception, 30
hash

gooood,36
hash character, 8
hashable, 113
hashable, 61
hex

gooogo,48
hexadecimal literal, 15
hierarchy

type, 20

id
goooog,19
identifier, 11,58
identity
test, 74
identity of an object, 19
IDLE, 114
if
0,9
im_class (method attribute), 26
im_func (method attribute), 26
im_self (method attribute), 26
imaginary literal, 15
immutable, 114
immutable
data type, 58
object, 58, 61
goooog,22
immutable object, 19
immutable sequence
goooogo,22
immutable types
subclassing, 33
import
0,27,87
importer, 114
ImportError
0od,89
importing, 114
in
ooooo, 9%
oog,74
inclusive
or, 71
INDENT token, 10
indentation, 9
index operation,?22
indices () (slice0OO0ONO),31
inheritance, 100
input, 104
raw, 104
oooooo, 104
instance
call, 42, 68
class, 29
gooooog,27-29, 68
int
goooog,48
integer, 23
representation, 21
gooooo, 2l

integer division, 114
integer literal, 15
interactive, 114
interactive mode, 103
internal type,29
interpreted, 114
interpreter, 103
inversion, 69
invocation, 24
is

ooo,74
is not

ooo,74
item

sequence, 64

string, 65
item selection,?22
iterable, 114
iterator, 114

Java
language, 22

key, 61

key function, 115
key/datum pair, 61
keyword, 11

keyword argument, 115

lambda, 115
lambda
expression, 76, 100
language
c, 20,22,27,71
Java, 22
Pascal, 95
last_traceback (in module sys), 30
LBYL, 115
leading whitespace, 9
len
oooooo,22-24,43
lexical analysis,7
lexical definitions,4
line continuation,9
line joining,7,9
line structure,’
list, 115
list
assignment, target, 80
comprehensions, 59
deletion target, 83
display, 59
empty, 59
expression, 76,79, 80
target, 80, 94
gooooao, 23,59, 64, 65, 81
list comprehension, 115
literal, 12,58
loadmodule
loader, 89
loader, 115
loader, 89
load_module, 89
locals
gooooo,92
logical line,7
long
gooodo,48
long integer
gooooo,2l
long integer literal, 15
loop
over mutable sequence, 95
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statement, 87,94
loop control
target, 87

magic
method, 116
magic method, 116
makefile () (socket method), 29
mangling
name, 58
mapping, 116
mapping
ooooog,24,29, 64, 81
membership
test, 74
metaclass, 116
method, 116
method
built-in, 27
call, 68
magic, 116
special, 119
user-defined, 25
gooooo,2s,27,68

method resolution order, 116

minus, 69

module
extension, 20
importing, 87
namespace, 28
gooooo, 27,64

modulo, 69

MRO, 116

multiplication, 69

mutable, 116

mutable
0ooooo, 23,80, 81

mutable object, 19

mutable sequence
loop over,95
oooooa,23

name, 11, 53, 58
binding, 53, 80, 87, 89, 98, 100
binding, global, 91
class, 100
function, 98
mangling, 58
rebinding, 80
unbinding, 84

named tuple, 116

NameError
0o, s8

NameError (built-in exception), 54

names
private, 58

namespace, 116

namespace, 53
global, 24
module, 28

negation, 69

nested scope, 117

new-style class, 117

newline
suppression, 84

NEWLINE token,7,94

next () (generator 00 00 0), 63

None
oooooo, 20,80

not
0oo,7s

not in
ooo,74

notation, 4
NotImplemented
oooooo,?2l
null
operation, 83
number, 15
complex, 22
floating point, 22
numeric
oooooo,?21,29
numeric literal, 15

object, 117
object, 19
code, 29
immutable, 58, 61
oct
gooooag,48
octal literal, 15
open
oooooo,29
operation
binary arithmetic, 69
binary bitwise, 71
Boolean, 75
null, 83
shifting, 70
unary arithmetic, 69
unary bitwise, 69
operator
overloading, 32
precedence, 77
ternary, 75
operators, 17
or
bitwise, 71
exclusive, 71
inclusive, 71
goo,7s
ord
gooooo,22,23
order
evaluation, 76
output, 80, 84
standard, 80, 84

OverflowError (built-in exception), 21

overloading
operator, 32

package, 117
package, 88
parameter, 117
parameter
call semantics, 66
function definition, 98
value, default, 99
parenthesized form, 59
parser,7
Pascal
language, 95
pass
0,83
PEP, 118
physical line,7,9,13
plain integer
gooooo,2l
plain integer literal, 15
plus, 69
popen () (in module o0s), 29
pow
000000, 46,47
precedence
operator, 77
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primary, 64
print
0, 35,84
private
names, 58
procedure
call, 80
program, 103
Python 3000, 118
Python Enhancement Proposals
PEP 0342, 64, 86
PEP 236,91
PEP 255, 86
PEP 3119,42
PEP 343,51,98
Python Enhancement Proposals
PEP 1,118
PEP 238,112
PEP 278,119
PEP 302, 88,89, 112,116
PEP 308,76
PEP 3116, 119
PEP 328,90
PEP 343,111
Pythonic, 118

quotes
backward, 34, 61
reverse, 34, 61

raise
O, 86
raise an exception,55
raising
exception, 86
range
gooooo,9s
raw input, 104
raw string, 13
raw_input
gooooa, 104
readline () (file method), 104
rebinding
name, 80
recursive
oooood,e2
reference
attribute, 64
reference count, 118
reference counting, 19
relative
import, 89
repr
gooooo,34,62,80
representation
integer, 21
reserved word, 11
restricted
execution, 54
return
O, 85,96, 97
reverse
quotes, 34, 61
RuntimeError

00,84

scope, 53
send () (generator 0O O D00O), 63
sequence, 118
sequence

item, 64

gooooao, 22,29, 64, 65,74, 81,94
set

display, 61
goooodo,23,6l
set type
gooodo,23
shifting
operation, 70
simple
statement, 79
singleton
tuple, 23
slice, 118
slice, 65
gooooo,43
oooooo,3t
slicing,22,23,65
assignment, 81
extended, 65
source character set,8
space, 9
special
attribute, 20
attribute, generic, 20
method, 119
special method, 119
stack
execution, 30
trace, 30
standard
output, 80, 84
Standard C, 13
standard input, 103
start (slice object attribute), 31, 66
statement, 119
statement
assignment, 23, 80
assignment, augmented, 82
compound, 93
expression, 79
future, 90
loop, 87,94
simple, 79
statement grouping,9
stderr (in module sys), 29
stdin (in module sys), 29
stdio, 29
stdout (in module sys), 29, 84
step (slice object attribute), 31, 66
stop (slice object attribute), 31, 66
StopIteration
0d,e63,85
str
gooooo, 35,62
string
comparison, 22
conversion, 34, 61, 80
item, 65
Unicode, 13
0ooooo,?22, 64,65
string literal, 12
struct sequence, 119
subclassing
immutable types, 33
subscription, 22-24, 64
assignment, 81
subtraction, 70
suite, 93
suppression
newline, 84
syntax, 4,57
sys
goooo,84,96,103
sys.exc.info, 30
sys.exc-traceback, 30
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sys.last_traceback, 30
sys.meta_path, 88
sys.modules, 88

sys.path, 88
sys.path_hooks, 88
sys.path_importer_cache, 88
sys.stderr, 29

sys.stdin, 29

sys.stdout, 29
SystemExit (built-in exception), 56

tab, 9
target, 80
deletion, 83
list, 80,94
list assignment, 80
list,deletion, 83
loop control, 87
tb_frame (traceback attribute), 31
tb_lasti (traceback attribute), 31
tb_lineno (traceback attribute), 31
tb_next (traceback attribute), 31
termination model, 55
ternary
operator, 75
test
identity, 74
membership, 74
throw () (generator 0000 0O), 63
token, 7
trace
stack, 30
traceback
gooooag, 30, 86,96
trailing
comma, 76, 84
triple—-quoted string, 119
triple—-quoted string, I3
True, 21
try
0, 31,95
tuple
display, 59
empty, 23, 59
singleton, 23
oooooag,?2s,64, 65,76
type, 20
data, 20
hierarchy, 20
immutable data, 58
oooooo, 19
type of an object, 19
TypeError
0od, 69
types, internal, 29

unary
arithmetic operation, 69
bitwise operation, 69
unbinding
name, 84
UnboundLocalError, 54
unichr
oooooo,?23
Unicode, 23
unicode
oooooo,?23
gooooo,?23,37
Unicode Consortium, 13
universal newlines, 119
UNIX, 103
unreachable object, 19

unrecognized escape sequence, 14

user-defined
function, 24
function call, 68
method, 25

user-defined function
gooooo,24,68,98

user-defined method
gooooo,2s

value

default parameter, 99
value of an object, 19
ValueError

0od,70
values

writing, 80, 84
variable

free, 53, 84
virtual environment, 119
virtual machine, 119

while

0, 87,94
whitespace, 9
with

0, 50,97
writing

values, 80, 84

Xor
bitwise, 71

yield
expression, 62
goooo,e2
0,85

Zen of Python, 119
ZeroDivisionError
0d, 69

gooooo
Boolean, 21
built-in function, 27, 68
built-in method, 27, 68
callable, 24, 66
class, 27,28, 68, 100
class instance, 27-29, 68
complex, 22

dictionary, 24, 28, 36, 61, 64, 81

Ellipsis, 21
file, 29, 104
floating point, 22
frame, 30
frozenset, 23
function, 24, 27, 68, 98
generator, 30, 60, 62
immutable, 22
immutable sequence, 22
instance, 27-29, 68
integer, 21

list, 23,59, 64, 65, 81
long integer, 21
mapping, 24, 29, 64, 81
method, 25, 27, 68
module, 27, 64
mutable, 23, 80, 81
mutable sequence, 23
None, 20, 80
NotImplemented, 21
numeric, 21,29

plain integer, 21
recursive, 62
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sequence, 22, 29, 64, 65, 74, 81, 94
set, 23, 61

set type, 23

slice, 43

string, 22, 64, 65

traceback, 30, 86, 96

tuple, 23, 64, 65, 76

unicode, 23

user-defined function, 24, 68, 98
user-defined method, 25

ooooo
elif, 94
else, 87,94, 96
except, 95
finally, 85, 87, 95, 96
from, 87
in, 94
yield, 62

ooooo, 116
goooo

_builtin_, 92,103

_main__, 54,103

array, 23

bsddb, 24

dbm, 24

gdbm, 24

sys, 84, 96, 103
oooo,118

ooao
and, 75
in, 74
is, 74
is not, 74
not, 75
not in, 74
or, 75

oo, 112

0,119

gooooo
abs, 48
chr, 22
cmp, 35
compile, 92
complex, 48
divmod, 46, 47
eval, 92, 104
execfile, 92
float, 48
globals, 92
hash, 36
hex, 48
id, 19
input, 104
int, 48
len, 22-24,43
locals, 92
long, 48
oct, 48
open, 29
ord, 22,23
pow, 46, 47
range, 95
raw_input, 104
repr, 34, 62, 80
slice, 31
str, 35,62
type, 19
unichr, 23
unicode, 23, 37

*, 100

*x, 100

@, 99

assert, 83
break, 87, 94-97
class, 100
continue, 87, 94-97
def, 98

del, 33, 83

exec, 92

for, 87,94

from, 54
global, 80, 84, 91
if, 94

import, 27, 87
pass, 83

print, 35, 84
raise, 86
return, 85, 96, 97
try, 31,95
while, 87,94
with, 50, 97
yield, 85

AssertionError, 83
AttributeError, 64
GeneratorExit, 63
ImportError, 89
NameError, 58
RuntimeError, 84
StopIteration, 63, 85
TypeError, 69
ValueError, 70
ZeroDivisionError, 69
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