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gbooobooooboooobOpythonOOODOOOOODOOOOODOOOOODODOODOOOOOO
obooooOobooooobooog

gboooooobooboooboboooooboboooobobobooooboboobooooboboobonDog
gooooooboooooooboboooooobobooooboboobogbDoboooobDOobDooo
booooooboobooboboboobooooooobooooboobobOobooobooooooooDbn
ooboooboooboooboooboooboobooobOoobooobooD pythonOOO0OO0OD0OOODOO
gboooooobooboooooobooboboooooobooboboooobobooboooobOobobo
O00000oo0o0o00ooooO pythonDOOOOOOO0OPythonDO0DODO0OOOOOO0O0DODODOODO
gboboobOoboooobooooboobooooboboooobobooobOOobOoooonboon

oboobooboobooooooooooooboooobooobooboobooboobog —oo
oboooooboooooboboooboooboon 0o

0odooooobOobOooDooOooDooooDoooobOooOooooDoooooDoD —OOooooa
00000d000ooooodoooDdooodoooooooooooooooooDo0o0DOooDooag
OO0 PythonOO0O0DOOO0ODOOO0ODOO(@CMOOOCOOODOOODOOODOODO)ODOOODODOOODOO
00000000 bOO0DO00OO0000DO0o0oO0DOO0oDo00bOODOO0oDOO0oo0oOO0oDOO0oDOoOobOoOoDoOoona
0000000ob00b00b0O “00000b00O0 (imprementationnotes)” D000 O00OO0O0OOOO

Python OO OO00O0ODOOO0ODOODOOODOOOOODODOOOOODOODOODOOOODOOOODOO
oooooooooODDDDODDOPYMen 0000000000000 0ODODODODDOODOOOODOODODOO
goboobooooooboobooooooooboobooboooooboooobooobooboon

1.1 00 PythonO OO

Python OO OOD0O0OOOO0ODOODOOOODOOOOODOOOODOODOOODODOOODOODOODO
ubooobooooobooboooooo

boboobooooboobooooboooon:

Cphython OO0 00000 0ODOODOOODOO PythonODOODODOCOOOOOOODOODOOOOOODODOOODO
gboobooobooboooobogo

Jython JavaOO O OO0 PythonODOOOOOOO JavaOOOOOODOODOOOODOOOODOOOODOO
Ub0O0JavaO0OOOO0OODOODOOOOOODOODODOOOOOOOOODOODODOOOOOO
obo00JavabOUOOOOOOOODOODOODOOOOOOOODOOODOOODOODOODOO
0000 theJythonwebsite D 000000000

Python for NET OO 0OO0OD0OO00O Cpython DD OODOOOOOONETOODOODOODOODOODOOODOOO
OOONETOOODOODOOOOOOODOOODDOOOOO BrianLloydOODOOODOOOODOO
O00D0O0ODO0O0OO0ODO0OOPython for NEThomepage 00O O0ODOOOOO



IronPython .NETO Python OO OO0 0O0OO0O0O0O0DOOOO0O0OOPython NETOOODOODOD ILOOODO
O00O0O00nD PythonOOODOOOODO PythenOOOO.NETOODOOOOOODOODOODOODO
OO0 Jython OOOOODOOCODOO JmHugmminODOOODOO0OOOOOOOOODOOOOOOOO the
IronPython website D D O OO OO OO0

PyPy Python 0000000 Python OO OO OOOOOOOOOOOCOOOOOOOO PythonOOO
O0o0oOOoOoOoOoOoOoOOoO0OU0U0oOoOoooOoOo CcpythonOOOOOOOOOOODODDODOCOCODO
coOo0Oo00DOOo0o0oDoOoOo0ooO™Oooood pythonODO0O0O0O0ODOOOOOODOOO
O000000ooopoooo0o0o0oDoOoOoO0000ooDDOOoDO0OO0ODDOODOOOd the PyPy
project’shome page D 0 0O OO

gbooobooboobooboboooboboboob0oboboobooooboobooboboOoboOog Python
bobooboobdobooooobooboboooobooobooboboooooooboooooboboOooboooon
gbboobOobooooboooobooboooobooooboobobooooboOobooooobooonog

1.2 0000O000OO0O0OODOOO0O

gbogboooboobooboooBNFOOOLODOODOOODOoOoobOooOoobuoooboboobooboaboooa
googooooooooo:

name = lc_letter (lc_letter | "_")=x

n n

lc_letter == M"a"...
O00O0O0OOname O 1c_letter 0000 OD00OO0O0O0OODOO0O0O 1c_letter00oonononogd
0000000000000 b0D0DooboOboDbDOlc_letterd 2’00 ‘z?00000000000O00O0
goobooob @uobooobobooobboobbooUbboobDboboobbooobog
Jod0dbo mame) 00 0O00O0OO0OODODOOOO)HO

U000 name(OO00OO0O0O0OO0OOO0OOOOO0O0DOO0OO0O)O::=00000000000(HOOOODO
oobooooboooboooboobooooo;ocoboboooobooooboooboobooboobooooonog
goooobobo (nZyoOooooobobobooobooboooDoboooobooboo,ooDobboooD HouDOo
gooobooooooo( npboooobooooooobooooboboo@oobooooobo
ooooooboboooobooobo)bobooooo«~b00o0D +00bU0obDOo0ObOO0obOobDoobUobo
ooboo;0o0ooboobooboobooboobooobobooobooobooboobooobobooboobboOobooboo
ooboooboooooooboooobooboooooboobooobDOoobOooboOOoD;bO0o0oDbOoOoDO
gbobooboboooooboooobobooooobooooboboooooo

{goooooo)boobooobboobooboobooboo.-0o0oo0oOo0oobooobooboOoooaoon
oboooboooooboooono ascn0oooooooo@ooo)boocoboooooooooonoo
gooobooooobod <...>»bOooooooooboooooooboobooboobob;00Dbo
‘00bo0’goooo0oooobobo0ooooboooooboooooDooD

gboboobOobooobooboboooobobooooboboooobobooooboboobooonog
ob: 00000000000 b00ob00ob0obobOobooooboooooooooooooooooon
gboooboooobooob ¢cooboo»)bobo BNFOOODOODODOoOOOoDOooOOoOooD;0000
ooooboobooooobobobooogooo

Z
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PythonOODDOOOOO00ODOODO (parser) DOO0O0O0000000CDO0OO0O00O0O0OO0O0O0ODO (lexical
analyzer) D0 0000000000 ODOOO (r0oken) D0O0D0OO0O0000O0O0O0OOO0OOOODOOOO
goooboobooooboboobooogooboooo

Python O 7-bit0 aAscn0 0000000000 DOOOOOOOOOOD2300000000:000O0
gbooboobooboobooboobooo ASCcnooobooooobooooboooobooonog
U000 0000000000000 0000O0PythonD 8-bitODO0D0O0OO0O0ODOOO0O0OOOOCOODOO
obOo;0bo0oboooooooooobooooobooboooboobobobooooboboobOobOoobooon
gbooobobooooobooooboooo

oo00ooDoo0ooo0ooooooooo0ooobooo roooooooooooDoOo0onD ascndon
gooooo

OO000O000DOO00DOo00oDooOo0:g-bitD 00000000000 ISOLatin-1(0DOCOODO
oo0boo0oobooob0ooboobooboboobboobascnoooonD)yooooooooooooog
O00000DO000O0b0gDnD UnicodeDOODOODOOOOODOODOOOODOODOOOODOODDO
uoboooboooboooboo vurTFeubounbouooboonoovuTF8u0buunod ascndooooon
UO000000000D0 (ordinal) 12825500 0000000000000000000000000OO
U00000000Latin-1 0 UTFRU O OODOO00ODOOOO0ODO0O0O0OD0O0O0O0O0OD Latin-1000000O0
ubobooboobooobooobooboboooooboboooobobooboobOoboooobOoboooon
goooogo

21 00O

Python OO OOOODOOO DOO (logicallines) D00 O0O0O0O0O

21.1 000 (logical line)

OO0000O00000O00 NEWLINEOOOOODOOOOODOOOODD (OO0 : compound statement
gboO0d0O:statement) 1000000000000 0OOO0O0OOOO0O0OOO0OO0ODOOOCOOOOOO
U000 000 (physicalline) D0 000000000000 O0O0O0O000O00O0O00O0 OO0 (line joining)
ugbooaboodd

2.1.2 000 (physicalline)

gbobooboooboobooboobooboobooobooboobooobbooboobobobooobo
O000000000000000000000uUNx0000 ascuLF (000 : linefeed) O O O Windows
D000 asci000 CRLF(JO:return0J000000)OMacintoshO OO0 AscuCR({OD0)O00DO
ugobooboobbobooboobooboobobobobooboobooboobaa



Python OO 0ODOOODOOODOOOOCOOOODOOODOODDO (ascnLlFOODOOODOOOOONnD
OO0000000)Dbo0oO00PythonAPIDOOODOOOODOOOODOOD

213 0O00O0OO

boooooooooooboobobobooooboob (oooooOoboboboooooobooooo
ooooooobOoboboboboooobooooboobOobobooooooooobOobOoboon
gooooob;00boboboobobooooooDo

214 0000000 (encoding declaration)

Python 000 0000000000000 O0DODODOO0OO0OO 'codingl=:1\s*([-\w.]1+);0
O0000000000D000O000000 (encodingdeclaration) 000 0O0O00O00;00000000
gboooooboobooboooooboobooooooboboobooooboboooooobOobooon
OOOOGNUEmacsOOODOODOOO

# —x— coding: <encoding-name> —*-—

OO00OBramMoolenar O 00O VIMOOOOODOOO

# vim:fileencoding=<encoding-name>

OO00000o0bDO0ODoOO00b00OOoOoD UTEF-8000OOoOOoOnDO ("\xef\xbb\xbf")OOOOODO
000000000 UTF8000000obo0ooDooOon0 (H0D0D0O0 Microsoft d nmotepad DO 00D
oooobooooooobooo)o

ob0ooboooobobobooboOpythonDOO0D0OO0DOOOOODOOODOODOOODODOOODOOOO
oo00o0o0b0o00o0ob0b0o0o0obOob0o0o0DO0bD0oO00gn UnicodeDOODOOOODOOO
0000000000000 000D000000O000D0000 UnicodkeOOOOOOOODOOOOOO
oboooobooooobobooooboooobOobooooboboboobOOoboooooobooooo

215 000O00ODOO

goboooooooooooboobooboooobooooooboooooboboooooo (hwooooooo
gbooobod:ogbooobooboobobooboobooboboboboobooboboobon
gbobooooboboooooboboooobooboooobobooboobOoboooobOoboooon
oboocoooboooooon:

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

gbooaon

gbooooobooobooobooooooooooobobobobobooboooooboboooon
gboooooboooooboobobobooooobobobooooooDoboboboobooboooboOoDo
oboooboooobooooooooobooobooboo@oboooobooboobooobooooog
obooobooobooobooboooobooboobooooboooOo)yoboooobooobobooboooo



gboooboooboobooboobobobobobobboo

216 0O000OD0OODOODO

O 00O (parentheses)d O O O (square bracket) DO OO OO0 (curlybrace) DO DODOOOOODOODODO
odo0dooDooU0oooooooooooooooooono:

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

obooooobooboooooboboboooboobOoboooobOOobobooooobOoboooooonoa
gbgbobooboobobaooboobbobuobo0 bbb ONEWLINED OO OOoOaoooooa
goobooboooboobooobobooboob @woboo)ybooboboo,0bboobOoobooon
gboooboooobooobo

21.7 OO

ooooooobooboooboooboboboboOoo0ooooooooobobboo0O00 (D000 ONEWLINE
goboooboobooOo)yooobooboboooobooooobobooboooboOobo-00-00 (read-
eval-print) U0 0000000000000 O00O0OOOO0ODOODOODOODOoODOoOoOooOOoboooboOon
{goboooobobooobooboooobobobo)yoboobooboboooobobooboooboo

218 0OO0OOO

oboooboooobooboobo@ooboobooooo)boobooboooboooobooooboooa
gbooooobobooobobooooboboooooboboooobooboobooobo0oboooooDbOon

ooobooo@ooooboooo)i1oooguooooobooooooooooooboooboooobo
O0ooooboo0oOog8oooooooboooooDoD UNxOODOOOOoooooooooooo
gbooobooo)yoooooooboooboooobooboooobooboooboooboobooooboo
oboboooooobooobooobooooboobooobooobooboobooobooboooboooo;oobooo
goooooboooobooboboooooboooogo

gooooopoobOoboboboobb:0 UINXOODOOobooooooooooooooboo
gboboobOoboooboobooboooobooboboooooboboobooboboooobOobooon
gbooobOoboooooboooobooboooooboooobooboooooboooooono

ooboooobooobooobooobooooboooooo;0bobocobooboboooooboooboooon
gooooooboboboobooobobooooobobooooboobooboboobooooboboooo
ooo@oOoooobobooooboobobDbOOoUOOobDbOOoOoOoDOO)D

00000000000 b0bO0O0O0O0O0O0O0OINDENTOODO DEDENTOOOOODOODOODOODO
obooooOboo0oooobOoboooobOoboooooboooooobon

obooOoboooooooboboobobooboobooooboobO (pushOO0)O0O;000000R0
oob (pop 0000000 DOOOODOOODODOOODOODOOOODOOOOODOOOODOODODOO
gboboooboobooboobooboobboboobobooobooboobooboobooboboon
bobooooobOobobobobooboobooboobOoboboooboooooooboOobOOobOoboDbn
oboooOobo0oobOoboooobob0ooobO00oboc0bO0Ob00OO0INDENTOODOODOOOO0ODOO0
gboobooboobooboobooboobbobobooobooboobooboobooboon



gbooooooooboob,obooboooooboobobobobooobooooooboboboboobooo
0000000 DEDENTUOOOUODOOODOOO0DOO0O0OO00bOo00bOo0oooo0oobooonoog
gbboobOoboobooboboboobOoboooobOobO0 DEDENTOOOODOOOOO0OO0O0DOO0O0

obooooOobo@uoboooobooo)boboooboob pythonOOOOOOOODOOO:

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

gboboobooooboobooooboooon:

def perm(1l): # error: first line indented
for i in range(len(l)): # error: not indented
s = 1[:1] + 1[i+41:]
p = perm(1l[:1] + 1[i+1:]) # error: unexpected indent

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

(000000030000000000000000000;000000000000000000
000 —return r 0000000000000 000000000000000000000000
ooooo)

219 0O000ODOODOOO

uobooobooboboooobooooobooooboboooboooobooobobboooobooooobooboog
gbobooooboboobobooboobobooooooboboooooboOoboboooooboboooon
oboo0ooooboobobooooooboobobooooooooobobobo0o @WobhobabOn0O
gboooboobo0odaabdbOoooobobooOooOo)g

22 DO0ODOODOOO

NEWLINED INDENTO O 00 DEDENTO 00000000 000000: 000 (identifier)D 0000 0O
(keyword 000000000 (operator) 00000 (delimitery 0000000000 Q0000000
0000)0000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
Ooooooo

23 000 (dentifieryDODOO0OOO (keyword)

o000 @O0 D00 (mame)) DO0OODOOOOODOODOODOO:



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

lowercase = "a"..."z"

uppercase = "A"..."Z"

digit = "O"..."9m

gboboobobooooboooobooboooooboobooo

23.1 00000 (keyword)

OO00000000D000000 PythonOOODOOOODOODO (keyword) DOOOOODOOOODDO
obooooOoboooooboboboobooboooooboobooboobobooooOoboon:

and del from not while
as elif global or with

assert else if pass yield
break except import print

class exec in raise

continue finally is return

def for lambda try

2400000000: None became a constant and is now recognized by the compiler as a name for the
built-inobject 1 D OO0 00000 NoneOOODOOOOODOOOOODOOOO NoneOOODOOOOODO
o0do0oo0ooooOooooooooo0UoooOoooooOo0ooDooUoooDoooooogooon
oo0ooooooooo

2600000000:with_statement 000 futwre 000000000000 OO0O0OO0OOODO
asOwithOOODOOOODOODOOO Python2.6 00000000000 ODODOOODOOO75000
O00000DD0asDwithOOODOUOOOOODOOOODOOOO futureD00 with_statement O
obooOoboooooboooobooboooooboooooon

232 00O0OO0O0OOODOO (reserved classes of identifiers)

obooo@ooooooo)boocoboobooobooooboboooobooooboooobooonog
goooboooooboobooooobooogoo:

_» 000000 ‘“from module import » 0O import 00000000000 O0O0O0DOOOODODO
goooboooobobooooobooooDbo >bob0o00bD;000000 __builtin_
ooooobobooobooboboooobooooboboooboooboobDOooobooDOoDbo
OO00e61200%mport 07000000000DO

O0:00 ‘2000000000 (@nternationalization) D0 0000000;0000000000
OO000O0O0Ogettextmodule DO OOOOO0OO0O

_ 0000000000 (system-defined) 10000000000 0ODOOO0ODOODO@ODOODOO
ubooO0)booooooooooobo;oobooobooooboooboobOobOobOobooboooon
oboo0oooooooooobooboboboboooOPythonOOOOOODOODOOOOOO
oooboooboobooobboobobooboooboooo340o0“0oboooboor>ooboooDn
ooo

_ +» 000000000 (class-private) D 0 0000000000000 O0OOOOODOOOODOOODO
ooooboobooooobobooooboobobooboobOo “obooboobo>b0obooooboon



oo0ooooboooooooooos2100“obo @oyobbooooooo
24 0000 (literal)
0000 (literah) OO DO OO0 OOODOOODOOODOOODOOODOODOOO

241 0O0OODOOOO

obooobOoooooobooooboooon:

stringliteral = [stringprefix] (shortstring | longstring)
Stril’lgprefix ::: llr" I "u" | "ur" ‘ "Rll | "U" | "UR" I "Ur" | "uR"
shortstring = "'" shortstringitemx "’" | ’"’ shortstringitemx ’"’
longstring = "”’"™ longstringitemx "7’ "

| runnwrs longstringitem* runwrs
shortstringitem = shortstringchar | escapeseq
longstringitem = longstringchar | escapeseq

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

dooooooooooooboooboboobobooobooooobobbbobOb0O000 stringprefix
oooooOoOoOooOoOoOoOoOoOOOODODDODODODDODDOOOOO0OO0O0000000 (source character set)
obooboboooboobOoooooboobooboonoon ascnooooo21400000000
oood

odooodo.00b0ooooobobooooooooo (Hyoooooooo Mmooboooooooo
0000000000000 0000D0000DO000DO00 @ O0o0O000DO0ooOaa: triple-quoted
string 00000000 O)DOODOoOOoobooo(hybooooobooooboobooboobooboooo
00oD00o0o0oo0ooooo0oo0oooooooooobOobO0obO0obO0obO0obOOoboOooooOooOooa
0ooooooOoooooonD ‘000 RROODO0OOOODOO0O00O00O0O0O,000000000 raw
000 (rawstring) 00000000000 DOOODOOODOODODODODOODOOOOOOOODOO v
O‘vcd00000000000 Unicode 0 OO (Unicode string) 0 O O O OO Unicode O O O O Unicode O
O00000oooOgISo10e46 00000000 UnicodeOOOOOOOOOOOUnicode0O0OOOOO
0000000000000 0D000DO0000000000000DO000DbO0000oo00oDoOoooOon
0000000000000 o0db0vw 0O r00000b00o0bDo0DbOooDbOon

obooooOobooooboobOooboooobooboooobobobooOobobooooobooboobooonog
gooobobooboooboooooboooboooobooboobooobo(@oboobobooooboooobooooDo
gooooh)o@oooo «oooorgbooooboooooboooooobooogobooogoro v
gooooo)d

‘00 ‘rRO00000000O000000000000O000OO00O0DO0O0OO0 cCcOobOoOoOooOoaon
obooooobooboooboooooooboo pythonOOOOOOOOODOOOOOOOODOOODO:



ooooooooboo (oo o0
\newline oo

AN\ oooooooo ()

\’ aoooo ()

\" goooo

\a Ascind0 000 (BEL)

\b Ascndgoooooad (BS)

\f Ascnd0 000000 (FF)

\n Ascin 000 (LF)

\N { name} Unicode 00000000000 name 00000 (Unicode 0 0O)

\r ASCII O O (CR)

\t Ascin 0000 (TAB)

\ uxxxx 16-bit0d 16 000 xxxx 0O 00O (Unicode 00 0) 1)
\ Uexxxxxxx 32-bit 0 16 00 0 xxooooox D000 O (Unicode O O) 2)
\v Ascndonogd (vh)

\ooo §000 oo OOOO 3.,5)
\xhh 16000 AAODODOOO 4,5)

o0:

(h) boooboooboobooooooooooooooOoboobooboooooboooobooobooon
oooobood

(2) Unicode 000000000 DOODODOODOOOOOOPythonO l6-bit 0000000 ODOONO
oo0oDooooooo@oboOooobooobbO)0ooO0oo0ooOgo (Basic Multilingual Plane, BMP)
O0000000D0ODODO (surrogatepair) 00000000000 ODOOOOOODDOODOOOO
vbobobooobobgobooobooboboboboooobooboobooboboboba
goo

@3 0o cooooobooo3booguooboooooon
@4 00 coobooboobo20b eoboboboobobooon

() D00oDOoOoOoooobob e0O0oOoogoOoOoOoooDOOooOoDOOOoOoooboOobOOoooDOon
oob00o0oboOo0oooo0oobooobooboobO0o0obO0ob0oo0obodgnbDOUnicoded0OO0OO
ob0o0boo0o0b0oboooo0bo0obooDOobOd UnicodeOODODODOOOO

oo coobooooobooooboboboobooboooboobooooobooooboobooboOonDn
gooooooooooooooobooobobb@oboboooobobbbooobobooo:-ooobbooDboo
goboooboOooooobooooboobooooooob0ooboooboooobDoO0)oDooboOn “(Unicode O
O)y000D0o00000o0000Db0Od UnicodeDOO0O0O0O00OOOO0ODOOOODOOOODO
oboooOobooooboboooooboooooonoo

o000 oo rRO0OO0O0O0O0O00O0O000O00O0O00DOO00OO0O0O0O0O0O0OO0O0OOODODO
gbooboobobboobooboobobbobooboobo rc"\n"Ooobob:00b0000
oooobooo wOOOOOOOoOooooOooODOOObOOOOoOoOobOOooOobOO0ooOoooooDoOon
oboooobOobobooobOobooooobooboooos;ocobodem\""000o0oo00ob0obooon
gooooobobooooobooboboobooooboo;eM\"O0ObOD0ObUOobDOOobUOobooo
aw O ODOODOODOOOOODOODODOOOOOODODODODODOY WDODOOODOD@OD
oboooooooobooboobooooooobo)ewdobooOOoOOOOOOOOOO



gbobooobooboobooboobbobobooboobooboobooboobooboan
gbobooboboob ooobooboooobobooooobooooboobooog

‘000 rROODO0O0O ‘vO ‘00000000000 \NuXxXxx0O0OO\uxxxxxxxx doogog
obOoobOooooboooboboooboboobooOooboboboboobOoobOoobOo obooobo
000000 ur"\u0062\n" 00300 Unicode 00 O: ‘LATIN SMALL LETTER B> (D000 00O B)O
‘REVERSE SOLIDUS’ (D0 O0OO0)IOODO ‘LATIN SMALL LETTERN (D0 ODOOO NOOOOOO
goboobooboooboobooboooboooboooooooboooboo;obooobooooboog
COo0ob0O0oOooobocOooOobocOooDoboboOo0oobobONnxXxxxooooooooooooooooooo
gooooobooooboboboobogoooobo

242 0000000O0O0OO (concatenation)

goooboobooogoooboobooooobboooobooob @ooooboboo)bbbboooo
ubhoboboooboooobobooboobobooobooboobOobob0dn "hello" Yworld’ O
"helloworld"OOOOOOOOOOOODOOODOOOOODOOODOOOODOOOOOOOODOOODO
gboooooobobbobooboobooboobooboboboboboob:

re.compile ("[A-Za-z_]1" # letter or underscore
"[A-Za-z0-9_]x" # letter, digit or underscore

)

gboboobOoboobooboboooobobooooboboooobobooobooboboobooog
oooobooobooboooooooboooboooobooboono 4Y0o0cobooobooboboobooonoo
oobooobooobooboooooobooobooooooooooooobD0 eawlDODODOODO
gboboobooooobooobo)obooboooooaoo

243 0O0O0ODOOO

0000000 4000000: 00O (plain integer)d 0 OO (long integer)d OO0 OO O O (floating point
number)J OO0 0 00O (imaginary number) OO 0000000 0OOOOOOOOOO@OOOOOOO
OOo0oooooooDoooo)o

gooooooooopoooooooooooOoooooUOoD;-10000oDoooooDooOooo
O (unary operator) ‘=" 00000 1 0000000000O00CO

244 O0O00D0OOODOOODO

gboboobOobooooboboooboobooooboon:

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

integer = decimalinteger | octinteger | hexinteger
decimalinteger = nonzerodigit digitx | "O"

octinteger = "O" octdigit+

hexinteger = "0" ("x" | "X") hexdigit+

nonzerodigit = "Lt "on

octdigit SC N A

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

oboooooobooooobobooo ‘ryooboob0 ‘vbooobooobooooo‘ryo ‘ryooooaoon
obooobo0o ‘vbobooobobooooo
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ooooooooboooooobobbooooooooboboD @oo 32bitD00OOoOoDODODDODDD
2147483647) 000 000000000000 00DO0O0ODODOOO0D'D00D0ODOO0O0OOOO0ODOO0
gbooobOoboooobobooooobooooooboonoo

gbooooo(@ooo)ocobobooo@oobooboobo)boboboooooboon:

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

245 0O0000OO0OODOOO

gboboobobooooobooooboobooooooDo:

floatnumber = pointfloat | exponentfloat
pointfloat = [intpart] fraction | intpart "."
exponentfloat 1= (intpart | pointfloat) exponent
intpart = digit+

fraction = "." digit+

exponent w= o ("e™ | "E") ["+" | "-"] digit+

goboooooboooboobooooogubooooooooooooooooboioobbooboon
O0000000o0o00oo0oobooOoOco77e010c000000DOOO77e1000000000DDODO
gbooooobobobooobooboboooooobobo0oooobOobooooobOOoboOooboooon
goo:

3.14 10. .001 lel0O0 3.14e-10 0e0

cooooooooooooooooooooOoooooooD;-10000oDooooDobooOooo
O (unary operator) ‘=" 00000 1000000000000

246 00O (maginary) 0000

gboooboooboobuoobuoobuoobooog:

imagnumber = (floatnumber | intpart) ("j" | "J")
gboboooooooooootdbOobOobOobOoooobobOobOobOobOobOobOobDOobDoooo
goobobobobobobobobobooboobooboobboob0oobOo0obUoobooboDoooo
god(3+4) bbbobooooooobobbdoobooobob bbb oUUUL b
googd:

3.145  10.3 107 .0013  1e100j 3.14e-103

25 000 (operator)

googoooooooog:

‘0000024000 Python 000 80000 160000000000000000000000000000000000
0000 32-bit32-bit 0000000000 O0)0000000000000000 429496729600 0000000000000
000000000000000 429496720600 000000000000000000000
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ooodb <0 !'=sgibobobooboobobooobooobooboooboobooobo '=0000
OO0;<>000000000000

2.6 0O O0O0O (delimiter)

gooobooboobooboobooboon:

oooooooooooooobooooobobo0oooobooooooOoooooooobooooooDoobOoo
OO0DO0O0OD (lipsis) 0000000000000 O0DODOOODOOOODOOO0OO (augmented
assignment operator) 1 0 0 000000000000 O0O0O0O0OO0O0O0OOODOOO

ooboooobD ascn000000000O0O000DOO0O0O0O00DO000O00O00000DbOO00O0OO0

googoooooooooo:

OO000D0O0 ascn0000Python 00O OOO00D0OO0OO00ODOOOODOOOOOODOOOOO
obooobOoboooooboooooooboon:

12



0d

Juoood

31 DO00OD0O0O0OO00ObDooon

Python OO OO OO0O0ODOOO (objecy COODODOODOOO0O0ODOOOO0O0OOOPYythonDOOOOOODO
goo0o0O0OO0OO0O00U0000ooOCOCOOO0OOO0OO0000U000O0O000OO@EUUoOoUoUOOOoD
O00000ooOooO0o000oOoooooO00oOooO0o0OogoooOod: VonNeumann O “00000O0O
OO0O0O0OD00O0O0OO0: stored programcomputer” D OO0 O0O0OOOO00OO)

O000000000000000 (dentity) 00 (type) DDDODODO (value) OOODOODOOO0OO0OO
obooooooooobobooooooooboobooboo oooooobooobooboboooboobo;00n
ooboooboobooboooboooobooobooboooooooooobooobobo0ob 1as’0b0b000O0O
oobooooboooboooboooobooobooo;ob id)obboboboobooobooooboooog
go(@ooooooboooboooboobooooboo)boobooboooboobooooooooooo
000000o00'000000000000000000000000000 (*00000000o0o”
oHhoooooooobooboooboobooboobooboooboObbOwypey ooooooOg
oooo@oobooo0oooooooo)oboooooooOO0O0O0O0O00000O (value)J0ODOD
O0000D0000000000D00000000D0 0000 (mutable)D0D00O00O00;000000
ob0oo0o0oooobOoboooooooobOobooooo0n00g (immutable) 0000000000 O
gooooooboooooboobobooooobobooooobobbooboobooboooboobOobooo
uobooooooooboooboobooboosobooboooboobooboobooobooboOoooa
O0O000o0oooOoO0o0O000000DODO0O0O000000000000000 (immutabilityy D DODOD
oobooooobooooboooboooboooooooboooboooo)bbocoboooobooooOooonoag
gooooo;obobooooboobooooboooobobobooboboooooboooooDoD

O0000oDOO0o0o0oo0ooooooooboo0,0b0000b0ob0oo0o0on0ogd (unreachable) O O
OO00D00O0O00D0DOO0OD (garbage-collection) OO O DOO0O00ODOOOOOOOOCOOOODOOOOO
0000O000OO00oO0bOO0oO00D0O0D —0000O0DO0bOO00DO0oOO0obO0obOOo0oo0oDOobOOoobooa
000000 b000ob000ob0000@UuUubD00: 00000 bb0Oo0obOOgn (reference-counting)
00D0O00DO000@OoobOOo0oDOO)YODoooDoOOoOooLOOoOooDoOooDDOOooDOOoOooDoOOoooDOooono
0000000000000 O000DO000DO000DbO00bO00bO00bOO0o0bOO0oDDOOoooOoOoooOooO
do000oo00oOo0o0oOoooOo0bOo0bO0o0bOo0bOoo0obooboooooDoooooooooo
0000o0o0oooooooboOpPyrhon 0000000 O0ODOO0 ODO0ODOOODOOONO)

goooooooooboobobooooboboooobobbooooboboboooDobDobobooog
ubobobOobooboooooboobonoon ‘try.except’ U00O0O0DOODOODOOOOOOOO
obooobOobooooboobooooobooon

IPpython 22 00000000000 0000000000O0OOOOOODDOO00000000000O0ODO 10000000
gooooooooooOo0oO0:0000oOO00O00OOO0DOO0O0OOOOO00OU0UOODODOOUOOOODOOOOOOOOD
0000000000000 00000oo00oo00oo000o000ooO0o“D0000 (classicelass)”’ 00000000
gooooOooooooOooOoddPython22000 23000000000000000O00OODOO0OOOODOOOOOODDO
00000000 http://www.python.org/doc/newstyle.html OO0O0000000O0O
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http://www.python.org/doc/newstyle.html

gobo0oob0o0oboboooo0oooooobo0ooD0oooD«“gD (externah) 0> 000000ODO
boobouobobooboobobobooooooboooooobobooooooboboOoboooon
gbobooooboooooobooooooboboooobobooboobobooooobOoboooon
U0000000000 clese() UODODODODOOODOOODODDOODOODOODOODOO closed
oo0o0oo0b0o0obooboobogbDO cry.finally OOOOODOOOO

obooboooooooooooooboobDoboboboboOo;,b0ob0obOobO (container) 10O OO
gbooooooooobobobobobobooboooooooooooooooobobOoooon
boooooobobooooobooobooooooobobooboooobooboboooooboOobooon
goocobobooooobooooooboooooboooobobboooobooboOo;0b00oDbOobO
bobooooobooboboboooooobobobobooooobobobooooboooboono
gboboooobobooooobob@uoboobooo)yoooboobooboooooobobOoboooon
oboooooboboooooboboooooboboooooboboooobooboboooboOobooOooon
oooo

gooooopooboobooooooboboooooooobooboboogobooboboooDoboboo
gboboobooobooboooobooboboo.-obobooboboooboobooobooboobooboooobo
boooooooobooboboooooooboboooooooobOobOoboobooobooooono
obooo0ooooboobobOobobobobooodbDa=1; b=100000 a0bp00 1000
gooooooboobobooboooooboboboobooooboobOoooboooobDOoboboogo
U0 = []; d = [’O0000O0 cOdbOOO0OO0O0O0O0ODOOOOOOODODOOOOODOODOOOO
obooo0oooooooobooboobobobdd(¢e =d = [1’OD00O00 cOdOO0ODbDOD0OOOO
ooooooooono)

3.2 JOOOOO

OO0 PythonODOOOOO0O0DDOOOO0ODDOOOOCOIJavaDOO0O00O0ODOOOO0ODODOOOODODO
goboO)ooooooooboobOoobooooooobbooobo0oobooooobooOooobog Python
gooooooobooboboo@ooobooboobobooobooooboooboOo)boboboobobooboDbo
ooooooo

O00000D0o0O00000o0D‘0000 (specialattributey 00O 0DO0DO0O0O000O0ODOOOOODO
gboboooOoboboooooboboooooboboooobobooboobobooooboOoboOoon
oboocooOoboooooboboooooboboooooo

None 0000000 0DOOO0ODDOOODOOO0ODOOOOOOODODOOODOOOOOODOOOO
O0DO0000O000OO0O0O0 NonedOO0OO0ODOOODOOOOODOOOODOOODODOOODODOODOOO
00000000000 0000000O0000D000D00000 NoneOOOOOONoned OO
(truth value) O O (false) 0 OO

NotImplemented 0 0000000000000 O0OC0OO0O0OOOOCOOODOOOCOOOOOOOOO
O000000000D00D00D00D00 NotImplementedOODOODOODOODOOOOOODOODO
O000000000 (ichcomparison) 000 0000000000000 O0O0O0ODOOOOOOO
oboboobooboobobooooboobooo@ooboboooooooboobOoboooooon
obooooboooobobobooonD)onoonD (rwe)0 00O

Ellipsis 0000000000000 O000000OO0000000000000ODOOO0O0O0O0000O0
U000000b0000Db Ellipsis000000O0O0O0O0O0O0O0OOO “...>000000A0
ooooboooooon (rwe)y0 00O
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Numbers 00 000000000000 DOO0O0O0ODOOODOOODOOOO0OOOOOOOOOOOOOO
ubobooobooboobooooboboosobooboboooooboooobooboonoOonDn
gbooOPythonODOOOOOODOODOODOODODOOOOOOOOOOOOOOOOOODOODO
gbooobobooobooboooobooboooobobooboooooo

Python 0 OO OOOOOO0OODOOOOOOOOOOOODOOOO:

OO0 (integer) JO0O0DO0OOD0O@OOOO0O0ODO)OOOOOODODOOOOOOODDODOOO
ooono

oboooooboooobogon:

(000)000 (plain integer) -2147483648 0 0O 2147483647 00D O0OOO0OOODO (OO
O0000OO:naturalwordsize D0 0000000000 0OO0OOOOCOODOOODO
oobooooooooooboooobooobono)oboooobobooooooobooooooDo
O0bOo00oD0oobOo00obD @oDOOo0gon overflowError 0O Ooooo)on
oobooboobooooobooob 32000000 200000000000000
OO0 @o0O0go42949672060 0000000000000 0O000O0O000O0O0)000A0O
oooooo

0000 donginteger) OO O00DO0O0O0DOO0O00O0OO0OODOOO @WO)OOODODOOOOO
oboboooooooooooobooooooooooooocoooooooooooon
goboooboobobobobooooboooooooooooboobOobOoD 20000
uooobooogoo

0000 (boolean) DO ODOOOO0OO False OO0 TrueOOODOOODOODOOOOOOODOO
OO0 False Tne 00O 0O0O0O0ODOOO0OOO0OOODOODOOOOOODODODOOOOO
gboboobOoboboooobooboboooooooboobob oobOo1bOobOonOn
0ob0obooOoooobooooo0ooboobooboOon0onn "False"OOO "True"
ugbooaooo

gbooooooooboobobooboooobooooobobobooooooboboboooon
gboooooobobobooooooooboooboboboooooobobobobooon
gbobooooboooooooobobobobobooooOooOoooboooooobOonDo
obooooooooooooboobobooooooobooboboboooooooooonoog
goooooboooooboooooo

OO0O00D0D00O (fleating pointnumber) 0 OO0 000000000000 OO0OOODOODOOO
googboboooooooooooobooboboooboboobobobobobobobo
(O CchOOb0JawvaOO)ODOOOPythonDOOOODOOOODOOOODOOOO;00D
oboobooobooboooboooboobOooboooboobooobooboO0n PythonOO
gobooboobobooobooboobboobooboobboooboobooboan
O00o00o002000000Python000O000D0OOOO0ODOOOOODOODOOO

0000 (complexnumber) OO0 D0O0O0O00O0O0OO0DOOO0ODOOOOOOODOOO200000
gobooboouobooobooobooobooboooboooboooo0oobooboOooogn z
oboooooooooooocOoboooboobbodn z.real 000 z.imagOOOO0OOO
googoo

OO0000D (sequence) D00 O0O00DOOO0OOO (orderedset)y 0000000000 DOOOOOODOO
oooobooboobboooobU 1len()UOO0O0OO0ODOOOODODOODODOOODO
Oo0o0o00o.0D0000000D0O00O0,1,...,,-10000000000D000 «a00O0 i0 ali]
oooobooo
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O0000000Db0DO slieceyD00O0D0D0ODODOO:ali:jl 00000i<=k<;j0000000
O0«00000D0O0O0OO00000O00O0O00O0O0OODOOODOOOO0OO0ODOOOODOODOO0OO
oobooboboooooobooobooboooobooboboooobooboooboobbOOonObOOoOoDnn
ooooboooobobooog

ooooooobOooooOono“00gn tep)y’0000000 “0DOD00O00O (extended slice)” O
OO00D000000:alizj:k100x =i + nxk,n>=000 i<=x<jO00000000000 x
ubdoobd«o0bOO0O0OO0Oo0OOobOO00

gboobooboobgobooboobooboobooboon:

O000000000 (immutablesequence) D00 0000000000000 O0OO0OOODOO
gobobooobboooobbooobbo@oboobobooooboobbooon
gboboooooboooooobooboobOoboboboboobobooooobooooobonbo
oboooooooooboogo;oboobooooooboboooboooooobooobooboon
goooboboooooboooooooboon)

gbooooobooooobooooog:

0000 (tring) 00 OO0OO0OOODOO (character) JO0 OO0 ODO (character type) DO OO0 O
O0;0000000000000000000O000000D0ODOO00O0@obooOooOon)
g-hitO DD DOODU0D0UODO0OU00O000ODDO chre() OO0 ord() OOOODOODOOO
0000000000000 0000b0000oOoo-127000000000DOO0O00O00O0
Ascn0 0000000000000 0DOOODOO0OO0O00DOO0ODOOOODOOOOOoDOODOa
0000oooooooobOobooOoooboooobOooooooDooDoooooooaon
000d000o0Doo0oDoooooDoooDoooDoooooa
@O0DO00000D0000 asci00000000O0O0Ochr() O ord() O Ascio O
EBCDICODOOODODOOODODODODOOOODODOODODOO ascndooooooooad
0000000000 EBCDICOOOODOODOOODOODOODOOODOOODOODOd
oooooan

Unicode 0 000 Unicode 00000000000 Unicode JOOOOOOQO Unicode OO0
00000000 Unicode 0000000 OUnicode 0000000 16-bitd 00O 32-bit O
00000000000 (00000000 sys.maxunicodeOOOOODODOOOO
000000 PythonOODOODOOOODOOOOODOODOO)D Unicode OODOOODOODO
O000000 (surrogate pair) D0 OO0 00OO0O0Python DO O OOOOD0OODOOOOODO
Unicode 000000000000 OD0OOO unichr() 000 ord() OOOODOODO
00000000000 Unicode 0O 3.0000000 UnicodeOODOOOOOODOO0O
000000000000 00D00000D00D0 Unicodke 0000 encode () DODOO0O
0000 unicode() OO0ODOODOOOOOO

0000 (tuple) OOODOODODOO PythonODOOODOODOODOOOODOODOOOOODOO
000000 bOO0o0D0bOo0o0bO00oDbOo0oOoOoooooooobobOoooboooooooad
0000000000 @00 ssingleton’) 0000000000000 0OOOOOOOO
00000 @Oo0o0bo0oo0o00bOooo0oo0ooO0oo00oDOoo0ooOOooDoooOooDag
00000000DbO0O0O0DOO0000bO0bOOoO)ObOobOoOOoooOobOOoobOOoooooa
oooooooooo

O0000000000 (mutablesequence) D0 0000000000000 O0O0OO0OOOOOO
goboogbooooboobbooboobooobooboooobooboboooboooDoo
OO000000000DOdel(deleteyC000D0O0O0OO00ODOOOODOOOOOO

Python OO0 O0O00O0D0OO0O0O0ODODOOOODOOOOOOODOOOODOODOO:
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googddist)y OO00O0DOO00OO0OO0OD pythonODOOOOODOODOOOODOOOODOODOO
ooooooooooboooooobobobO@oo oo 1booooooOoooDoboOoO
goooboboooboobooooooboon)

0000000 erray00000000CO0O00OO0OOOOOOCOOOOOO

O0O00 mapping) OO0O00000D0O0ODOO0O0O0O0O0DOOOOO00OO0O0ODOOOOO0OOOOODOOO
Ob000ooboboOon ek 00kO000D00O0OCO0ODOO0O0O0OD0 «0000D0OO0OO0;00000D0A0
ubodgbouobobobdobibdb ce1O0O00O0O00O0DLOO0DOOOODOOODOO 1en() OO
oooobooooooboon

Python OO 00000000 ODOOOOOOODOOOOODOOOODO:

000 ddictionary) 00000000000 DOOCCOOO0O0O0O0O0O0O0O0OOO0O0O0O0O0O0O0O0O0O
ooooooOoooooooDnD keyyDOOOooooboooobbOOobboOobooOoobooo
gboboobOoboobobobobooobooooobooboooboooooooooboboon
boboobooboooobooooooooboobobobOobobOoboOoboobooOooooonoo
gbgboobooboobobobobooooboboboo-0o0boboboooa
@gooi10l1.opb0b0b00obO0b0o0oboOobOobOO00obDUObOoobOOobDOobDOoOooOoDOon

00000000000 ;000 {(...;00000000 (5260,00007000000
000)0

0000000 domOgdbmO000 bsddo OOOO0O0OO0OOO0O0O0OO0OOOOOOO

0000000 (callabletype) O OO OODOOO (534000000 (cal)’O00)000000O0O0O0O
o0:

0000000 (user-defined function) 000000000 0ODODODOO0OOODODODOOOOOOOO
o000 (76e00«“000000) 00000000 (formal parameter) 000000000
gboooboobooooobobooobooooo

gogd:

Attribute Meaning

func_doc 0000o0o0oo0o00oooooboobbO0b0bbb00000oobobOo0000d None OO
_ doc___ func_docOO0OOOO

func_name oooooood

___name___ func_name 0O O0O0O0O

__module_ 0000000000000 obbO0o00bbo0ooooooobooOodg Noned oo
func_defaults 0000000000 O0O0O0OOOODOOOOOOODOODOOOOOOOOOODOOOOO
func_code gooobbbboooooobbbboooooobboboon

func_globals gooooboooooooobobob @WobbO)oo —0OooDbbOboooooobboobo
func_dict 0o0oooooooooooboobbooooooooboooooogo

func_closure None OODOOOOODOODODO @ETOLOOOODH)ODODODOOODOOODOOOO (

gbobooooobobooobooboobooboooobobooooobooboooboooon
2400000000:func_name 00 0000O00O0OO0ODOOO

gboboooooooooboboboboobooooobooooooobOobobobooon
obooobooobOob0oooboooobooboboobbog geetd setDO0O00O0O0OOOOOO
gboobooooooooboooboboboboboooooboooobooooooooDboDOo
gboboobobooooboooobooboooooboooo
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goboboooboboooobboobbooobboobobooobboo;,bbooan
(internal type) 0 0000000000 OOOOO

000000000 (user-definedmethod) 0000000000 D0O0ODOODOOODOODOOOOO
000000 @000 None)DODODDODDODOODOOOO@DODODDOODOOODO)O
000 (combine) D OO
00000000000 :im_self 00000000000 O0OOOOOOOdAm_funcOOOO
O0000000;im _class 0000000 (boundmethod) D000 im_self 000000
Jd000ooobOoOooooooOn (unboundmethod) DO O ODO0DOOOOOODODOOOOOO
00000000;_doc__ 00OOD0DOODDODDODDODDOOD (im_func.__doc___
O000)OO;_name_ 00000000 (dm_func._ name_ 0O0O0)00;_ module_
_O0O00O0000000o00bOO0bO0O00oO0D0O0DO0DO0D0DO000b00b00D00D0Od NoneO
00000220 0000000:00000000000000000D00000O im_self
oooooooog
0000000000000 0o0oo00oDoO0o0ooDo00oDbO0o0oOD @oboOoooOooog)
ooooooooo
0000000 @oo00bO0o0bO0o0DbO00bOO0DooOO)YoobhOoDoOOooODOoOoOoOOoOoDOoo
0000000000 00000 wnbound) OO0 OOOD0ODOODOO0OOOOODOOOOO
dooo0ooO00Dooooo0ooDoOOoobOo0ooDooooooDoooooooOooooooo
000000000000 000000000000000000000O0O0bO0O0O0oDoOoog
000000000000 DOO00DOO00DO000O00OD0DO0O0DOO00OooOOooDOOoOoDoOoOon
000000 oO00oooooDoOoooodoooobOooobOooooOoooooooooaon
do00doo00oo0ooooDoooooooonooooooo
00000000000 Do0o0oDo00oo0o0oDoooDoooooooooooooDooon
000000 im_self 000 NoneODOOOOOOOODOODOODOODOOO (unbound) OO0
0000000000 DbOO00bOoOOo0bOO00bDbOOo0DbO00oDoO0oDDOOo0oDOoOoOoooOoon
0000000000000 0000D00im_self0000000DO0ODOOO0OOOOOOO
OooooooOGound) DOODODO00O00OO0OOOOODOOOOODODODODOO0O im_class O
0000000000000 0000D000004im_func000000ODOODOOOOOO0O
gooo
000000000 DOO00DOO000O00D0DOO00bOO00DbO0o0DOO0o0DOoOooDDOOoOooDOoaon
do0o00ooOOo0ooOo0oooooDooobOo0oOo0ooooDooooooooooooon
000000000 im_funcO0O00O0O0O0O0O00D00D0O0O0OD0ODOOO0OO0OOOODOODOO
oo0o0o0ooooooooon
000000000000 DO000000000D0DO00O0DOO00DOO00OoDo0OooDOOoOooOoOoOoon
000000000000 D0Dim self 00000000 (dm_classO000O0)OODOO
im_funcO0OO00O0O0O00ODOOO0DOOODOODOOODOODOODOOOOD
000000000 000oOooooooo0DO0oooDoooDoo0ogdn (Am_func)d0O
000000000000 00000D000D000D0 (im_class)DO000O00DOOODOO
00000000000 000O0o0ooOooboooboooa

gbboobooboooobooooboobooboob0oooo0obooOn (im_func)bO OO
oobO0O0obOoOO00obOo0ob0o0obod (dmeself)00000O0O0O0O0OOOOOCOOO
ub £ bgboooobdbdgcbdixbcuobunooobobduibix.£(n)y gbon
gbc.f(x, 1) DOOOOOOODOOO

ooooobo0oobooobobooobooooobDOo0obO0b0bO0bO0Odbim self000O0
gobo“cooboobboorooboobooboboobobbx.£(1ydc.£(n)y 000
obooooOobooooo t0o00o0o0booog £(¢c,1ydbooooboooooboooboon
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goooooobooo(@oobooboobo)boobooboboobooboboboboboo
gboooooooooobooboboboboooooooooboobobOoooooboonag
gobooobobooobooooboobooooooooooooooooooboooooboooon
obooboboooboobooooooooooboooboooboooooboooboo;,0b00oo
gooooobooooob @oobooboobobooboobobobooo)yoooboooo
gobooobooboooboobooooboboooboooobooooobooobooboooaoo
bOoooobooboooooboobobooooooboOos;b0b0boooooboobooboooooonoa
obooobooboooooboboo oo ooo

00000000 (generator function) yield O (6.8 00%yieldd” 00)0000O0DOOO0O
0000000000000 (generator function) 0000000000000 OOODOOO
000000000 DO00D0ODO00DO00bO00000DO00ODDOO0o0oOoOooDoOoOooDoOoOn
J0oooooDoooooooD:-000b0b0next () DO0DO0O0O0O0OO0OODOOyieldaOdO
0000o0oooOoO0o00o0oooDOo0000ooood recurn0000OoOooOOoOOoOO0OoOon
O0000D00000DOStopIterationd 00000000 O0OOO0OODOOOOODOODOOO
gooooo

000000 (built-in function) OO0 00000000 ODOO COOOOOOOOOODOOOOO
000 len() Omath.sin() math OO0 O0OO0OO0O0OO0OODOODO)ODOOOOODOODOC
gboboobOobooooobooooboboob: _doee__ O0ODOOOOODOODOOOO
UbO0bO0o0ob0O0o0o0oo0oo0o0oo0O0ob00b0i0n0 NoneOODOODO; _name_ O0OO0O0O0O0O
O0;__self ONoneOODOODOOOOOO@UODOOODOODOODOODOO);
module_ O0O00O0O00OO0OOOODOOOOODOODOOODODOODODOODOODOODOD None
gooooo

OO0O00D0000 (built-inmethod) OO 00000000000 OOODOOOOOODOOODDO
oo cooboobobooooboobooboobobooboooboboboooobobooooDo
000000000 0aist DD 0O00O0O0O0O0O0O0O0O00OD0O0 alist.append () ODOOOO
OO00000000D0D0000 _self Daist00000D0OO0OO0DODOOODOO

O0O0O0 (classtype) DO OO0OOOCOO “O0000O0O0O (mew-styleclass)’0000000O000O0OO
gbgboooooboobooboboooooobobobobobobobaoboooooboan
goboooboooboobbUd_new__ () OUDOOOODOOODOODOOODOOD
gboooooboboooooboboooobob _new_ () OOOOOOOOOODOO
obooobOoboooooboboooboOoboon0o__init. () OO0OD0ODOOO

OO0O00D (cdassicelass) (D)0 DO0OO0O0O0ODOOOOO0OOOOOOODOOODOOOOODODOOO
ooboooooboooooooboobpooo(@o)yoooobooboobobboboboDo
obob _init_ () O0O0OO0OO0O0OO0@GOOOOOOOO)OOOOOOOOOOO0OO
obooo0o0oooob0obooon0 _init. () O0OO0OO0O0O0O0D0O0OO0O0__init_ () OOO
obooooOobooooobobooooboboooooboonoo

000000000 (cassinstance) J 0 0 0D 00000ODO0O0O0OOODOOO0ODOOOOOO
oob0o0ob0DbOd0 __call ()DOOOOODODOOODOOODOOODOOODOOq
x (arguments) OO0O0O0Ox._ _call_  (arguments) DOOOOOOOOOOO

O0000 (module) DO O0O0O0ODO0 import OO import 00O (6.1200%import 07 00)0 O0OO0OD
0000000000000 0DOO0@DbO000DbOoOo0O00D00Ob0000 func_globals 0 OO0
oboooboooOo)oobooboooobooooboboooboobooooobooooobooonoo
O (ookup) DODODOODOODODOOOMm.x0Om.__dict_ ["x"]10000000OODOOODOOO
obooboooboooobooooboobooboooobooboboooboooo@uDbo
obooobOobooooooobooo)o
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gobooboooobooobooobooobobooooooooooDDbobdl 'mex = 170 ‘m.
_dict__["x"] = 1000000

gboobooboob: _diect__ ODO0O0O0O0OODOOODOOODOOODOODOOO

ob0o00@OobOOobooO0)b0d: _name_ 00000000000 __doc__ O00OOO0ODOO
gbooboobobobooooboboobooboooood None oo, 0000oboOo0O
uboooboboobobO __file 0O00O0O0OO0O0OCOOOOOOOOOOOOOODOOO
oobooboo0oooOoobboo counobooononoo__file 0O00O0000O0OO0O;000000
uboboboooobabobobobobooobobobooboboboboboboba
gogd

oo boboooobobooooo (7700 “0O00b0OO0>0b0)0o0O0obOO0ObOOoO0OobOO0bOOonOn
oobO0ooboooobOooobOooooobooobboooooooooooooon dookup) OO0
ooboodbOobO0c.xbO c.__dict__ ["x"1 000000000 ODOODO0OOOODOOOOOO
000000000000 00000D000000000000 (depth-firsyDOO0DODOOOOOO
OO000D0O000D0O0000 (eft-to-righy DOO0OO0O00OOOO

oob(coboo)bobobooooooooooboooboobooboobooooboooconn
oob0oobooboooboooobOooboobO0o0bo0oob0oo0obo0ob0o0odbdfim class
oobcOO0oobOoOobOOooobooobooobboobobo0ooboobooooooboobooobooboon
Uboooboboobobo0obOodbOd0im class U000 im_self 0000000 cOOODOOO
oboobooooooobooobooboobobobooboboobooboobooOooobooooog
oobObOoooOoobooboooooOooboobooooOoooboobooobobOooboOoooboaon
ooo0o000 __dict__ 0O000O0O0O0DOO0OOO0OOOODOODOOOOOOODOO 3420000
ooooogoo

goooboooobobooooooooooobooooboboboooobooooDbobo
obooobOoboooboobobO @oooboo)booboobobobooobobooo @oooo)o

O0b00:_name_ O0000000;_module 00000000O0O0O0DOO0O0O0O0COOOO
O;_dict_ O00000O0O0O0O0D0000O0000O;__bases_ O0O0O0O00OOOOO0O @OOO
oobooobooooo)boobobooooboooboooooboobboobobog; _doc___ODOOODOO
oobobooooooboooboobouoooboobooboobo0ubO0 NoneOOOOOag

oboooooboono oboboooboooobooooooooo @ooo)booobooooboooooa
ooboobooboobooobooobooobooobooboooboooooooboooboooDoo
ooboobooboooboooobooobobbooboobooooooboobbOobboobbOOoDboo
oboobooboobooboboooboboobooOoooboooooooOoobooOoOobobOOoOoboOoonoo
ooboooboo(¢cbobooo)ooboooboobooooboobooooboboobooooobooog
U00000D00D004im_classO00 cO im_self 0000000000 ODO0ODOOOOOO
bobooboobooobobooooboobobooboboooboobooboobooboooobOobn
cobobOooooooboobobobooo;bob0 “ob0Oorboboooobooooooooon
obooo0O0ob0o0n0 __diet__ 0O000O0O0O0O0O0OCOOODOOOOOOOOOOO0O 3420
oboboooooobobooboooooDob0ooooobooD0ob0ob0bO0n __getattr__ () O
boooboboooboobooooboboooooboobooobooboboooonoOoo

gbobopooooobobbooooboboboboooooobobooooobobobono
U0bO0O00000 __setattr__ () O__delattr () O0000O0O0O0O0O0OO0DOCOOOOOO
oboooboooobOobooooobooooboobooooboooog

oboobooboooboooboobooboobooobooobooboooboOoooboOoaon
obooobobooooobooooobooobo 3400 “00obo0ooo>oobooooobooon
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gbo0d:_dict__ 0000000DO0;__class__ O0O0OO0O0OOO0OO0OOOO0ODOO

0000 (il ODO0OD O0ODODOOODOODODDODOODODOOOOOOO0ODOOOOODOOOOOOOO
000 open() OO os.popen (), os.fdopen (), 000 socke 0000000 makefile() O
(@0 UdOHYyooOoOoOoDOOd sys.stdin,
sys.stdout 000 sys.stderr 0000000000000 O0O0DOOO0OODOOOOODOOOO
0000000000000 0000bO000000o00bOoooD0obO0ooOO0bOobOOoobOoOooOoog
O000000D000Pyhon 0000000 OO0DOOOODOOODOODO

OO0 (internal type) 0 0000000000000 OCOODOODOOOOOOOOOOOOOOODOOO
goboobobooooooobooooboooobooooboooboooooboooboobooooDDboOoDoo
uboooboboobooboooo

000000000 O0ODD0OO0O000D0OD0O0 ODODDOO0oOO0O0o00o0O0d (byte-compiled) 000 OO
Python OO OO00OO0 OOOODOO (bytecode) 000 O0DOO0O0DOOO0DOOOODOOOOOONO
000000oO00ooodoo0ooooo0oooDdooooDooD(@MUOoDoooooDooDooan
000000)oDOOoOOooOOoOooOOoOOooOOooOooDoooOOooooOobOoooooooooao
00000 0OOD0DDOOo0D;,00b000b000bO00b00bOO0o0bOO0o0bDO0o0bOOo0oDoOon
0do0oo0doodoDoOOoooooo@ooooooooboOoooooooD)yObooooon
000000000000 bO0o0o0oooDdoDooooo0oDooooooDoOoDnD (@Cooo
oooooo)yoooooo
00000000000 : co_name 00000000 co_argcount DO OODO (positional
argument) 000 0; co_nlocals 000000 (QOODOO)OODOODODOOODOO; co_
varnames 00 0000000000000 O0O0 @WUO0O0O0O0O0O0OO0O0O0O0); co_cellvars
000000000000 00D0O0D00000DO0000000D000DbO00d; co_freevars
000000000000 0000O0DOco_codeO00OO0DOODOODODODODODODO,
co_constsUUO0O0OO0O0OO0OO0OD0DO0OO0O0OOOO0OO0OO0O0O0O0DOMO; co_names O
000000000000 00000000O;co_filenameO0O0OO0OO0OOOODOODOO
00000000000 co_firstlinenoO0 00000000000 co_lnotabO0OO
dodoo0oooodoodooooooooobooooDoooobOo@ooooooooo
0000000000000 000000);co_stacksizeOODODO (@D DOOOOOODOO
O00)OOODODOODOOODOO;co_flagsOOOOOOODOOODODODODOODODOOO
goood
0000000000 co_flagsOOOODOODOO: 0x0400000000 ‘+arguments’
000000000 DOO0O000000DOO0000D0D0DDOO000; ox0800000000O
‘“»+keywords’ 0000000 D0OOO0OD0OOO0DOOODOOOODOOODOOOO;,0x200000£0
doodoodooooooooooooooo
0000 (future feature) D0 (‘from _ future_  import division’)O0O0OOco_flags
00000 DOO0o0DO00bDOo0oO0OD0DOO0o0bO00bO00oDDOOo0oDOOo0oDoDoOooDoOoOooDOoOon
doodooood:ox00000000000000000D000000O00O0O0DOOO0DOOO0O
OO000000;000000000 PythonOOOOx10000 ox10000000000O0O0O
gooad
co_flagsOODOO0DO0OO0DOODODOODOODOODOODOODOOODOOOO
000000000000 00000000O0Oco_consts 00000000 OO0OOOO0O
00000000 0000000000000 00000DLO0DO0DO0DO0ODODODO0O0 None
gooooo

0000 (frame) U0 0ODO0O0O DODODODOOOOOOOOO0OOOD (executionframe) D0 0000
obooobOoboooobobooooobobooobooboo@ooo)o
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0000000ooodD: fvack 0 (@I ODOO0O0OO0O0ODOO)ODOOODDODOODDODOOODOOO
0000000000000 00000000D000 NonedDO;f_codeO0ODOODOOOO
000000000000 ouoooos flocals 0D OoDOoooDOoOoOODOO
0000000 f_globalsJOOOOODOOODOO; £ builtins 0 OOOOO (Python
O000)O0O0O0O; f_restricteddO0OO0O0O0OOOO0O (restricted execution) 0 00000
00000000000 000D000;f_ 1lasti00000D0OO0OOD0 (OODODOOODOOOO
do0o00ooooOoooooboooo)yooo

O00000O0D00000: f_traced NoneOOOOOOOOODOOOOOOOOOOOOO
O000000000; f_exc_type, f_exc_value, f_exc_traceback UOOOOOOOO
d00OO00bOO000O00bDOoOoo0DbO0o0bOO0o0bOO0o0ooooooOoooOooobOOoOoobooooo
@OoOO0000oobobDbOod NeneOOOOO) f_ lineno 00 O00DO0O0O0OO0OOOODODODO
0000 —000000 (tracefunction) 00000000000 OOO0OOOOOOOOO0O
0000 @O 0000000O00DOO00bOO00oOD)bOooDoOooOdffilenoODOOO0OOODOOO
OO0O0OoOoO (SetNextStatement D0 OO0 O0OO0O)ODDOOODOOOO

0000000 (traceback) DO 0OO0O0 ODO0O00O0O0O0O00OOO0OOOODODDDOOOOOOO
gbobooooooooooboobOobobobobobOobobOobOobOooooboooon
obobooooboooooooboboboobooooooboboboboooboooobOoDo
oboboobooboooboooooooooobobOoboobobobobooooooooooo
obooobooobooboobog (740 “cxry07000)000000000O sys.exc_
traceback OO0OO0OOO00OO000OOsys.exc_info() OOO0000O00O0O0OOOODOODO
ggbobod.bgobbooobooobobuooobooobboaooboooboooonoo
oboboooooooobobobobobooooooooooboboobobooboooooo
gobobooboooooobooo@uoooboob)oboooboobooooooooogs
obo000oboOo0ooOob0oboob0oOoOobOodbOsys.last_tracebackOOOOOOOOOO
ooo

gobooobodgib:tb_next 0000000000 @OOOOOODOOOOOOOO
Uo0)ooooOoobOoOOO0OO000O000000000 NoneOOOOO;tb_frame OO
obob0ob0obobob0obo0ob0ob00b0;tb_lineno000000D0O0D0ODODO; tb_
lasti 00000000000 O0O0O0OOC0O0OO0O0DOOOOODOO0OO0O0O0O00O000O0DO¢try
UO00000D0O000000D000 except 00 finallyOOOOOOOODOODOOOOO
oboooooboooooboboooboobooon

0000 (slice) 00000 OODO0O0ODOOOOO ODOOOODOOO (extended slice syntax) 0 O
00ooooooooooo00oooooooooooooooo00ooooooooooo
000000000000 0000OOggd (ellipse)0000O0O0O0O0OO0O0OO afi:j:step]l Od
ali:j, k:1]00000 a[..., 1:310000000000000000000O0 slice()
oooooooo
00000000000 start OO0 (lower bound) U O ; stop 0O OO (upper bound) O
O;,step 000000 (stepvalue) 00, 0000000000000 00O NoneODOQOOOO
o0o0doooooooooooooooooooa
doodoooooobOooboooooooDooooaon:
indices (self, length)

O0000000D000000 lengthOO0O0Olengeh 000000 D0OO0OOOOODOOO
odo00d0odoU0oU0oodDdDO000DOo0oU0OoU0ooOooDOoDOooDOoDOoDOoDOon
0000000000000 D000000000000000;0000 start DO0O stop
0000000 O0Ostep DO0D0ODODODODOODOODOOODODODODOODOODOODO
00000000000 bO0DbOO0bO0obO0oDoo0o0o0ooO0obOobOOooDOooDooon230d
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gbooboooon

000000 (staticmethod) OO0 00 O0O00D000OD0ODOOO0ODOOODOOOOOOOOODOO
goobooobooooooooboobooooboooooooooobbooboooooooooD
booobooooboobooboooboooboooobooboooooboooboooooonon
oboooooobooboobobobooboooooooboobooboboooboooooooonoag
gooooooboooooboobobboobooooooooobobooobooooooooDbOoDbOo
gboboooooobobobobooooooboobobooooooobooboboooon
gbboobO0b0oooOoboobOoboobOobo0o0ougbOo0n0d staticmethod() OO
oooooo

oboooboboooboobo cooobbooboooooooooooooooooboooooboonoo
obobooooooooobobooboooobooooooooooooobDooboOobonDog
gbooooooooobooboboboboboooooooooboDobDobooboooOooo
OO0000 “000000000 (user-defined method)” 0000000000000 OO0OO
0000000000 0D00000000 classmethod() DOOOOOOO

3.3 0J000ooooooon

ooooobooooooobooboo2000obbo0ooboooobboobboob0:-ooboobooobooboo
ubooobOobooooboboon

Python2.1 00000000000 OO0O00OO0O0ODOOOOOODOOOOOOODO@ODOODOO)YO
obOoooobooooOooobooobooboob:0b0x0obOoOooboboboooboooobobobon
x.__class_ 0000000000 XxO000000D0Otype(x) O0O0<type’instance’>0000
goooboooboobooboooooooboobooooboooooboobooboooooboooboOon
instance 00000000000 ODOO0DOOOOODOOOOOOODOOOOODO

0000D0O00DO0O0DOO0OD0OO0OD0O0ODOODUOD Python22000000000D0O0ODOODOO
O00o0o0o00o0oo0oboo0oboo0ooooooo0OxooboobooobooooooOooboooobooon
type(x) U x.__class_ 0O QOQOQoood

boboobooboooboobobooooboboooobobooooboboooobooboobooonog
booooobooboooooboboooooobobobooooobobobooooobOoboon
goo"'Oboboooo"boboooboobooooooboooo

ubbooboboobobboboboobooboobooboboooboboobooboaboanooa
goooo(@uoobobL)oooboboooboooobobooooooboboooboooDobo oo
U"object 00000000000 OO0ODOO0O0DOOOOOOOOODOOOOOOODOOODOOODOO
U000typeO0O0O00OO0O0O0O0DOOOOOOO0ODOOOODOOOOOOOOODOOOOODOOOOOOO
ubbooboboboboobooboobooboobooboobbooooboobooboanooann
gbooooooooboboboooobogoooboobOoboobooooobooogoooDboboboooo
googoo

0O0000o00oooo0ooo0oo0oDoOo0ooDoooooo0oooooooooooooog
OO0O0Ohttp://www.python.org/doc/newstyle.html 0000000000

00000D0o0Do00o0oo0D0o0DODO000O00000D0DoOD0oDODoO0oDOoDOOoDOOO
Python3.00 00000000000 OO OO new-style classic old-style
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34 DOOOOOO

uoboobooobooooooooooooboobooobo @obobooooooooboooooobooooa
HhobOoooobooooobOoooobooooooooooboooo pythonOOOOOOO0DODOO
oobooOoobooOooooooboboooobOoooboOo0obooobooOonooboonoang (operator overloading)
U000 Python DO DOODOOOODOODOOOOODOODO _getitem__ () OOODOOOODODODO
000000x000D000000000000000000x[1]0 x.__getitem_ (i) 000%00
oboooboobobooooobooboobooooboobOoboooooooooboOobooboooooon
ooooooooooon

0000000000000 000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000
00000000000 000000000000000000000000000000000000
D0000000MW3COOOO0OO0OO0000000000000 NodeList0OOODOOOOODOOO
0o0)

341 O0O0O0OO0OOOODO

_new_(cls[, args...])
000 csO0000000000D0000D000O0DO00O0DO0__new__ () DOOODOOOO (O
0do00000D00oo0U000DooDO0bDOoU00oO0oUOoDO00DOoU0oOU0ODUODODOoOooOOOH)YODoOo
0000000000000 oo0oodooooo0ooOooooooooDoOooDoOoooDooOg
000000000 (@UUoo0ooO0)oDoOoo0odOd_new__ () OOOODOOODOODOOO

ooooDoooo @bbo esOO0OOO0OO0)DOOOOODOOOOO

O00000ODoO0O00O0000oDoO0O0000D0O0000000 ‘super (currentclass, cls) . _
_new__(cIs[, ...]1)’000000000000000000 _new__ () OO0O0DOOOOOOO
gboooboobooboobobobobbobobooboobooa

_new__ ()0 csO0000000O0D0O0O0DO0O0O0__init_ (self(, ...1) 000000000
O000__init. () DODOO0O0O0OOOODODOOsef0DO000O0O0ODOODODODOOOO
oooob _new_ ()OOOODOOOODOODOOOO

_new__ ()0 csO000000O00O0O0O0O0DDOOODDOOODOD _init_ ()ODOOOOOD
oooooon

_new__ () 00000O00O00D0O0DO0O Gnt,str,tuple 00)0000000000O000O0O0O0ODO

oooobooooboooog

_init_ (self], .. ]
000000000000000000000000000 (constructor) 100 000000000

0000000000000 0000000000000__init_._ () 0000000000000
000000 __init_ () OOD0OO0OOO0ODODOO ‘BaseClass._ _init_ (self, [args...1)’
O00o00o00oo0oooo0ooo0obo0oob0o0_dinit. () O0O00O0O00O0OOOO0OOOOOOO

gboobooobooboobboboobooboobooboboboboobooboooboobon
uboobobooooboboooobobooos;b0b0b00ob00ob0b000d0n TypeError
oooobooooboon

__del__ (self)
dddddddooooboooooboddod0ooooob0o0o0ooOoOdg (destructor) O O O
00000000000 _del__(OOOOOOOOOOOOOOOODOOO _del__(yOOO

0000000000000000000000000000000000000000000000
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gbobobobobboobobonobd_del_(O0bobDOobOODOO0OODOOODODODOO
uobooboobooboobooboobOo0obo0obO0o0ob00b0__del_ () 0OOODOO
oboobooobOobooboobooobobooobooooboooobooooboooon (@
obooooooboobooo)ooooobobobooooooboboboobooooobobooooon
Ub _del_(yUObO0obOO0obOOODOODOOOOOOOODODODODOODODOODOODODbOO
Ubb00b_del (yODOOOOOOODOOOOODOOOOOOO

O0: ‘del x’ 000 x.__del_ () 00000000 —0O0O0O xOOOODOOO (reference
count) 0 100000000 xOOODOODOOODOOODOOOODOODOODOOODOOOOO0OOO
00000D0dDoD0o0ooU0o0000D0DO0DO0ODoU0OOoU00U0O0DO0ODO0ODO0ODODODOOOn
doo0do:000b00d0ddoo0o0obo00oDo@uoOoooboDoooDoooooooOooooa
0000000000 0000000000000 ooooooo0ooooDOooooOoogn
00 (sys.exc_traceback 000000 DODDOODOOODOOODOOODOOODOOODOOODOO
000y 0000000000000 0Do00oo0oo0oDo0Do0ooOo0ooOoooOooog
00000000 (sys.last_tracebackUDODODOD0OD0O0O0ODOODOODOOOOOOO
0do0oOooOo0), 0000000000000 0oooDooooooooooon;o
O0000000O0ONone O sys.exc_traceback U sys.last_tracebackOOOOOOO0O
0000000000000 000000000000000000D0O00000A0 (cycle detector)
00000000000 (@uO0b000o0o0o0)y0o0ooooOooO0o0o0oooOooooOon
0000000 PythonOOODO__del_ ()0O0OQOOOO0OODODOOOODODOOOOO_ _del_
()O0O0DOD0OO0O000DOO00OO0DO000000DO0D0000D000 garbageOOOOOOOOOO
gcOOODODOODOODOODOODOODODOODOO

Ob0: _del ()OOOOOOOOOOOOOOOOOOOOOODOOO__del_ ()OOO
00000Do0o0o0o0bbo00bobog sys.stderr 0000000000 OODOO@OOO
gboboobooooboOo)oboboobouobooboid_del_ (y0OOobOoOOoOobDOOO_
del ()OOOOOOOOODOOOOOOODOOOOOOODOOOOOOODOOOOOOODO
ugbogbogibod _del__(yuooboboboboooobobaobobobobooooo
gooobooooooobooo sbooboobobooboooobooboobooobooogo
oo0oOoO0o0oooO0ooooOoO00obObO0o0oDOoO00DO0O0oo0ooO0o00DnD PythonOOOO
gobooO0;0000000000000000000000_del1__ () OO0OOOOODOOOO
mport 0 0000000000000 O0OD0OOOOOOODOOOOODOOO0

__repr__ (self)
O00O0O0D0 repr() OOODOOOOD (DDOOOODO:reversequote) O OOOODOOODOO
0000000 “000 (officia)> 00000000000 0OO00ODOOO0ODOODOODOOOO0O0
0000000 @ODbO000)ODOODODOODODODOoOOOoOoOOoOO0O Python0OODOODOOOO
000000000 ‘<..some useful description..> 0000000000000 OODOOOOOOO

0000000o00o0oboooonoooboOog __repr__ () OOODDOOO __str__()OOO
doddooobbddddddodooooooobD D000 anforma)” D0 000OO0OOOO0O0O
O0__repr_ ()UOGQOooood

gboboboobpobooooooboboooobobobooooboobooobooobobobobg
ooooboooooo

__str__ (self)
000000 str() 000 print OO0OODOODOOOODOODOOOODOODO “O0OO0000
0000000000000 00000 PythonOOOODOOODOODOODOO__repr__ () O

uooob:000boboobooooboobooobooboobooboooobobooobOooonoo
gbooobOobooooboooooon
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__1t__ (self, other)

__le__ (self, other)

__eq__ (self, other)

__ne__ (self, other)

__gt___ (self, other)

__ge___ (self, other)
2100000000000 OODOOOODOOO “0O000 (richcomparison)”0000000O00O0O
00 __cmp_ () OODODOODOOOOODODOOOOODODOODODOOOOODOODOODOOODOO:

x<yO x.__1t__ (yy UOUOUOOOO;x<=y0O x.__1le_ (yy UUOUOUOOUOO;x==yU x._eq__
(yy ODODDDOOO;x!'=y000 x<>yUO x._ne_ (y OOUOOO0OO;x>yOd x.__gt__(y) O
O0O0b0dO0O;x»>=yOx._ge_ (yyUOOUODOOOOOOOOODOODODODOODODOODOOO
oooboooooooooooobooooooooooooooooooooooooooooono
00000000 bb0o0o0obbi000nd TypeError 000000000 0O0O0OOO Falseld

Ub0 True000000O0O0O0O0O0OOO

booobOobooooboboooobobooboobOobbx==000000000D00D0O
Ox!'=y0000000000000000000_eq__()O0OO0OO0OO0O0O0O0O0DOO0O0O0O0O0O0O
oo0o0obobo0oobO _ne__ (0OobOOobOOoOOODOOO

oooooooboooo@oboooooboboboobooooboboobobooooboboboooon
ooboo)boooo@oooobooo)bobbooboooboobo;o000__ 1t () O__gt_
_(oooooooobO0_le. ()0O_ge_ ()OD0OO0OO _eq _()O0O_ne ()0O00OoOO
oooooooo

O000000000000000 (ceerce) 000000000 ODOOODOOOOOOOOOOOO
Ub0o0boobooboobobid NotImplementedUODOOOO

__cmp___(self;, other)

0000 ({@OoO0)OOoOODOUODODOUODODOoOOO0DOoOU0ODO0OO000DO00000O0Oself < otherO
O0D000000O0Oself == otherJOOOOOself > otherOOOODODOOOODOO
oboobobooolD _cmp__ () U_eq ()OO0 _ne_ ()OOoooooOobOODOODO
0000000000000 oD0o0oDOooDOoooD ‘cOooo”»0o0oooOooDoooon
0d000oo0o0Do0odooooo0ooooooooooooooDooooooooOooo_
_hash__ () J000O0OO0OO0OCODOOODOOOO@O: _cmp__ () DOODOODQOODOODOOO
O Python 1.500000000O0NO)

__rcmp___(self, other)
21 00000000:00000000000000

__hash__ (self)

0000 O0ODOO0O000DOO0000000D0DO00000D0O00000b0000 nash() OO0O
0000000000 oDo0oo0oooooDooooooooog3200000000000ad
000D000o00ooo0oo0oo0oDo0o0ooo0oooooo0oooooooooooon
0do0o0oOoooOo; 0000000000000 0oooDoo0oooooDoooooOooon
0000 @ooOooooooooOoO0)ybooooOoooDOOoOooDoOOoOooOoOooooo0gd __cmp_
_(yooDooooooDoOooDoOdoO0_nash_ () OODOOODOODOODOOOO;0000__
cmp__ () 000 _eq () 00OD00O00O0ODO0O__hash__ () OODOO0OODOOOOODOODOO
0000000000000 ooooooooo0oooooooooooooooooo_
_cmp___ () OOO _eq_ ()OOODDOOODOOODDOOO__hash. () ODOOOODOOODOO
0000000000000 0000o0DOO000o00D00o0oDoO0U0oOooDo0ooOooO (@O
0000000000000 0000D0000000000000: hashbucket OO ODOOOOO
oooooooo)o
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2500000000:_hash__ () O000O0O00O0ODOOODOOOOOOOOOOO3200000
ubobooboboooboobooooboobooon

__nonzero___ (self)
000000000000 bool() DOOOODOOOOODOOOOO;Falsed OO TrueO OO
00000 o000 10000000000000000000000000000000__1en_

_@boO)boobooboobboobOO0O0_1len_ () O_nonzero_ () OOODODO
bobooboboooobooooboooooboboboboooooboooobobOobooboon
ooo

__unicode__ (self)
000000 unicode () O0ODOO0O0ODOODOODOOOOUnicode 000000 O0ODOOODOO
0o00dooooooooooO0oUoooDoo0oO0oooooDoooO0oUoooDoooooOooooo
000000000000 00 UnicodeOOOOODOOO

342 00000O0OODODOOODOODOO

goobooboooooboobobboooboooobobobooobb(LbooobbOooboDbboOoon
x.name U0 0)0000000O000O0O0O0O0OO0OOO0O

__getattr__ (self, name)
0000000000000 O00DOO00DOO0o0DOoODoOOoDooOOoDO@bOO000sel£f00O0O
0do00000oO00oo0odoo0oU0oooDdooUooooO)oooooooDOoooooog
00 @ 0O00O0)0Do0d0o0dDO0OAttributeError 000000000 ODOOOOODO

ooboboOo0oooboo0ooboO0o0ooboobOb0OO00_getattr__ () O0O0OO0OO0DOOOOODOOO
O0O0000( _getattr__ () O _setattr__ () OO0O0O0O0O0O0O0OO0OO0O0OODOOOOO
U0__getattr__ () U000 __setattr__ () UO0O0O0O00O0O0O0O0O0O0OODOODOODOOO
U __setattr_ () U0O0O00O0O0O0O0C0CODOO0O0OOCOOOOO0COOOOOOOOOOOOOOO
oboobooobOoboobooboooboooobooooboooobooooboono @oo
gobooboooboboboobobooo)boobobobooboboooboooobobboobobonoo
gboopoobobobobooooboboboobobob0obobOo00n__getattribute
_(ooobobooogobooon

__setattr__ (self, name, value)
0d00d0oO0odoo0oo0d0oDOo0DOo0d000oo0U0ODoOUODoOO0O0ODOoOo@UOUuoo
000000000000 0DO)H)OoDODOo0oDoOo0oDO00000nrame 000000 valued 000000
oooooood

__setattr__ () 00OD0OD0O0O0ODOO0OOO0OODOODOOODOODOOO ‘self.name = value’
000000000 —0O000O000O00bO0O00bOO0o0bO0D0oO0dDOo0oooooooooooog
000o000ooooooooooo0oobooooooooooOonoDd self._ dict_ [name]
= value’ 000000000000 O0O0ODOOO0ODOODOODOOODOODOOOOOO0ODOOODOO0
dddodooooobobobboboboboboboboobodoodd‘object._ _setattr_ (self, name,
value)’ 0004

__delattr__ (self, name)
__setattr__ () 000000 0ODODODOOOOOODOODOODODOOOOOOODOOODOO
000000000000 del obj.name’ 00000000000 DOOOOODOODOOOO

gboboobOobooooboboooogooboo

U0o000000000000000 (mew-styleclass)y DOOOO00O00OO
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__getattribute__ (self, name)

000000000000 oDOoooo0o0o0D0ooo0oooo0oooooooooooon
O __getattr_ () D00O0O0O0OD00O0O0O_ _getattr_ () O O__getattribute_ () OO0
O00000D000OAttributeError 000000000000 ODOODOODOOOOODOOOODOO
0000000000000 0(@UU00D0D)00D0D0O0000AttributeError 0000000
0000000000000 ooooo0oDO0oDoooooooOooDoooooon
0 ‘object._ _getattribute_ (self, name) 000000000 O0OOOOODOOOOOO
0d00dD000o0Do0d0oo0ooDOoU0oOooOoDoOooOoooOooon

000000 (descriptor) 0 OO

oboboooooooocoboooboobooobbooboboobbo @boooboooogn (descriptor) 0 00)
gb0oooobo0oobooboooobooboooogoobD boOonD (ewner) DOOODOOODOODOODODO
ooooooooooobo0ooooO “«co”0000000000DOD000D00O _dict__ OOOOOD
oooo0O (perperty) 000000000 OO0OOO0OOODOOOOODOODOO

__get___ (self, instance, owner)
Jooddooooooobobbb @)oo ooooooooooooo oo
Joboboo0ob @bboobboouboo0)goboboobbUOodboewnerD0OOOO0DLOOOO
O0000Oinstance 0000000000 0OD0O0O0OOOO0O0O0OODOO owner 00000000
000000 NoneOODUOODODODODOODODODOOD @OODOO)ODDOOODODOOAttributeError
gooooooooboooooon

__set___ (self, instance, value)
0000000000000 instance 00000000 value OO OOODODOOOOOOOOO

__delete__ (self, instance)
0000000000000 instance 00O OOOO0OO0OOO0OOODOOOOO

obooooobooog

000000000000 000 “00000000 (binding behaviour)”’ 000000000 000O0DO0O
0000000000000 b00O0OD00O0DbOO (descriptor protoco) OO OO: __get_ (),__set_
(),000 __delete_ () UOOODOOOODODODOOODODODODOOOOODOODODOODOO
0d0D00000oOo0oDo0oo0oo0ooooooooooooooooooooooooooog

gboooooooboboooboooboobobooooooboboboboooobOoboOoboobooog
o00o0obO0ooob0O0oobb0obD00e.x00000D0O00D0000O00 a.__dict_ ['x"]1 000
type(a).__dict__ ['x"]1 0000 type(a) UO0O0O0O0OO0OO0O0O0DOOOOOOOOODODOO
ubooobooooboon

gboboobOoboobooboboooobobooooboboooobooboboooobooboobooong
oboooboobodpythonODOO0O0OO00O0OO0OO0O0O0OODOOODOOOOODOOOOODOOOOODOOOOO
oooo

goboooboooboooobooooboooooooooobooooboooobobbooooboboooDboo
bobooboobobobooooobobooboooobooooboooboobobooobOoboOobooon
Ub00ob0o0oo0o0oo0OobDOong (ebject () U type() DODOOOODOOOOO)ODOOOOOOO
obooooobooooooboooon

oobo0oooo0oobooobooobo0ooooboooDn (hinding OOOOO0 a.xO00000000O
gboooboobooboobonb ab0o0obog:
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o000 (hirectCall) OOODODODO0DODDOOOODOOODOOODOOODOODOOODOODOODOOOOOOODOODO
U0:x._get_ (a) OODOOOOOOOOO

10 (Instance Binding) O OO O000O00O000O0O0O0O0O0O0O0O0OODODODODODea.xO00000: type(a).__dict_ ~
["x"].__get_ _(a, type(a))0O040dooooo

100 (ClassBinding) 0000000000000 0O0000A.xOD00O0D00: A.__dict_ ['x"].__get_ (None,
A)ODOO0OO0OO0O00O

100 (Super Binding) a0 super OO0 0000000000000 super (B, obj).m() DOOODODO AODOOO BO
000 obj.__class_.__mro__ O0O0O0O0O0O0OO0OO0O:A.__dict_ ['m'"].__get_ (obj,
A)0000O0000O0O0O0OOOn

boboobOoobooboobobooooboboooobobooooboboooboobooboobooonog
Ub0000o0O0obOO0bO0000000_get__ ()0 _set_ () UOOOOOOOODOODOOOOOO
Ul _get__()OOobOoobOobbOOobOOO0obOOO0ObOOo0ObOobObOOobOOoO0obo0oboboaonaa
gboogboobooboboboboobbooboooboobuoobooboobuoobooboobooonog
uboboobOooooooboooooo

(staticmethod () O classmethod () O00O)Python OO0 DOO0OODOODOODOODOODOODOODOO
000000000000 00oooboo0oob0oo0ooobooooo b ooOooOobooOoOooboOooooo
0000000000000 000000000000 0o0o0ooOoo00o0oO0ooOooDooOooOooboooOoOooOoon
oood

property () 00000000000 OO0OOOOOOOOODOOOOOOOOOOOOOOOOOOD
obooobOoboooooboooobooooonoo

__slots__

gbobooooboboobooobooboboooooobobooooooobOoboooooboobobooon
gbboabooaboaboaboaboobaobooboobooboobobooobobobobooboo
goobooboboobooboobooboobobboboooboon

oobooooooooobobooobobo0ooooooooog _sless__O0O0ogoooobooobOoOoon
D000 _slets_ OO0O0OOO0DOODOODOOOOOOODOODODOOOOOOOODOOODDOOO
gboooboooooboooboooobooobooooboooooboooboooboooboOoooon
dice__0O00Q0O0oO0O00O0oO0obOoooobooboooooo

slots
goboboooobbooboboobboooboobogobbooubboooobbooo
Jodooooooooooooobbbbbb bbb gggog o
0oodoo_slets 0000 oOoOoOoOoODODODOO0O0O0OOOOOOODDOOODODOOOOOOOO_
dict__ 0O _weakref _ 000000000000 DOODOOOO 2200000000000

_slots__ OOOOOODOOO

e _dict__ 00000000 _slets 0000000000 O0OCOO0OOCOOOCOOOOOOOO
gboboboooboboboboboboboboboboob0bAttributeError g Qg
O0000000oooO0o0o0oooob0o00n_slets__OD0OD0OOO0ODO__dict_ r 0000
ooooboooobooboooog

2300000000:000000_dict_ "0 _slots_ O0OO00DO0O0O0O0OOO0DODOOODOO
oboobOoboooooboboooooboooooboboooboOobooon
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e _slots 000000000 OODOODOODO _weakref _ O0O0O0O00OO0ODODOOODOOODOO
O0O00O0 (weakreference) 1000000000000 000000O0DOODODO _slots__ 000
U000’'_weakref 0000000000000 OO0CODOOO2300000000:00
0000’ _weakref_ ' 0O _slots 00000000000 O0DOO0ODOOODOOOOOOOOO
gog

e _slts  O00000O00DOOCOODOOODOOODOOO @G42000)0000000O0O0OOO
Ob0000_slets__ 00000000 DODOOODOOOOOOODOODOODOODODOOOOO
gbogoboooob;oobobobooboobuooboooboboboobooboobooobobo
gooo

 JbOooboobobuobogbobobuobooboboboboboboobboboobobaon
gboogoboobooboboobo@oobboobuoobooboobooboooboboo)bobo
obooboooobooboobooooboobooooooooboooooobobooobooooag
oboooboooobOoboooboboobOoboooooboonoo

e _slots__ O0000000O00OO0OODOODOODODODODODODODODDOOOOOODOOO
OO0O00_sletss_ O0OO000D0D0O0 _die _ OO0O00DOOOODOO

e _slots__O0Olongd str0000 tupleD0OOOO“0O0O (variable-length)’ OO0 OD0OOOOOO
0ood0oooDooooooooon

- _sloes 00000000 O0OOOOOOOODOOOODODOOODOOOOOOODOOOOOODO
ubodgb;gboaboobobboobooboobuooboboboboobooboobabo
googo

343 0OO00ODOOOODOOOOOO

00000000000 0DO0000 type() OO0ODOODOOO0OOOOOOODDOOOOOOODODOOO
JO0O00dO0oOob0O00 type (name, bases, dict) DOOOOOOOOOO

J00o0oooooooboOoO0O_metaclass__ OO0 0000000 Otype() OO0O0OO __metaclass__
00000000000 0000O0b00000ooboo00oobooOooon

- J000DOOO0OO0ODOODOOOOODOODOO
- J0ob00bObLbOObLOObLO -0ObO0obO0bOo0obOo0obOo0obon

gbboobOoboooooboooobOoboooooboo0oooboobooooobooboboooboOobono

_ _metaclass_
00000 namelbasesO 000 dict UOOOO0O0OOOOOOOODOOODO0O0OOOOO0ONO
0o uoooouobobb wtype(y ODODODDODOODUOODOD0ODODODUODODOODDO
oooooobobo 2200000000000

Ofdo0o0oodooooooooooooooooooooobooooo:
e dict[’_metaclass_ '] 0000000O000OO

- J0000D000OCOO0ODOOOOODOOODOO0ODOOOOObOOOODOOOOODOO00 (_class__
ooooobooboobooboboooo)bbooooo

- 000000000 _metaclass__ 00 O0O000D0OO0O00DOOOODOOOODOOOOO
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- J000D00D00OD0OD0DOOOODOD0DOO (types.ClassType) DO DO ODOO

gobooooooooooobooboobooooooooboobooboobooooooooon
ugboobodgbobobooboboobobobobooboboobobaoboboboboboanda
gboogoboooboobooboobooboobodg

344 0OO000O0O0OO0ODOOODOOOOOOODOO

_call_(sel]{, args...])
O0oo00ooo0ooooo “coob0”0o0bo0oboo0oboo,o0bo00ooooooooooooon
x(argl, arg2, ...) O x.__call_ (argl, arg2, ...)U0000000O0O0OO0OOOOO

345 O00000O0OODOODODOO

0o0d0o0doo0oDoooooOoDo0DOoDo0o0DOooooooooDooooooooooo@Oon
00o0000o0OO0)obhooooo@ooooOOo)H)yobhooOOooOooDoOoDOoOOoooOoDOooooooood
000000000000 oO0bOO0bOO00O0OO00o0b00bO00bOO0DO00Do00ooOooobOooOooooooa
do0doo0o0o00ooD,00o00o0bdoooooooDoooooooobooooooooooooad
000000 NODOODODO O <=k < NODOO KOOODOODODODODODODODODOODOOO
000D00D0D0O00000D0O0000DO0(@DODOO0000__getslice_ ()(DDOOO)OOOOOO
g0o000o00o0o0O0o0O0bO0oDO0bO0dbOO0bObO0obOO0OO0)0bOoOOob0OOU0OOOOOOPYthonO OO
00000000 dobdoobUd append () count () index () dextend () insert () U
pop () Dremove () Oreverse (VOO0OO sort () DOOOO0ODOOOODOOODOOOOODOOOPython
0000000000000 00O0keys ()dvalues ()ditems ()0 has_key ()Oget ()0 clear()U
setdefault ()Jiterkeys ()0 itervalues ()Uiteritems ()0 pop ()0 popitem () dcopy ()0
OO0 update () OO0O00O0O0O0O0OO0D0OO0OO0DOOOO0DOOO0ODOOO0OODOOOUserDictOOOOOO
O000000o0ooonb_ _getitem_ ()0 __setitem_ ()O_ _delitem_ ()OO0OO keys() O
0000000000000 D00000D0O0 pictMixinOOODOOODOODOOODOOODOODOO
0Joooboboooooooogd __add_ ()O__radd__ ()0 __iadd__ ()O_mul__ ()O__ _rmul_
(0000 _imul_ () ODOO0O0OO0ODO@OIDOO0OOODOODOOOODOO)YODODO@OOOOOOOO
000)ODOODOODODDOOO0ODOO0D0O000;__coerce__ () OODODODOOOODOODOODOOOO
000000000000 00D00D00in0000D00D00D0O0O00ODO__contains__ () OOOO0O
gobboobob;obbddbbind has_key() Uobooobooobbog;obboobbooog
000000D0oDO0oDdoDooooo0oooDodoooooooooooooooooooooooooo
000000000000 00D000000__iter_ () ODOOODODODOODO;00000000__
iter_ () O iterkeys () 000O0OD0OOO0ODOOODOO,0000000000O000DO0O0DOODOODOO
doodoooooooooooooad

__len__ (self)
000000 len() D0O0OODODODODODOOOOODOODODOO >»>=00000000
000000DO0D000DODOO0000DO0OD000O0 __nonzero__ () O0OODODOOOOODOO_
len. () O0O0OOOOODOOODODOOOOOODOODOODOODOOODOOODOODOOOOO

__getitem__ (self, key)
self [key] 00O 00O (evaluation) 00000000000 0DODO0ODODOOO0OOOOOODOOO
go0oddo0ooooo0o0oO0ooooDoo0o0U0U0ooDoo0 (ooboooOooooooooog
0)ODOODOODOODO __getitem_ () UO0O0O0ODOO0OOOOOkyOODOOODOOODOO
O00TypeError 000000000000, (00000000 ODO0OO0ODOODOOODOOODOO
O)keyDOODOODOOODODOOOOOODDOOOOOODIndexError0000000ODOOOO
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U0D000000000ky D000 0DO0O0ODOOOOODO0DOOO0DO0O000M IndexErrord
uobooboobooobooogn: forob0obbO0o0oboOoooobooobooboobooonog
Ub0000000000000000 IndexError 00000000000 OOO0OCOO

__setitem__ (self, key, value)
self key] OO0 ODO0O0ODOODOO0ODO0ODOODOOODOODODO__getitem_ () DOODODOODOOO
000o00oodooodoodoooooooodoooooooooooooooooooooon
0000000000000 0DO0DO0OO00O0OD0O0DOO0DbOO0ODOOoDODOoOooOO0obOOobOOooDOoooOoon

00000000 keyODOODOODO__getitem_ () OOOO0O0OO0OOOOOOOCODOOOQODOOO
oooooo

__delitem__ (self, key)
self [key] 000000000000 0OD0OOO0ODOOO_ _getitem_ () OODOODOOODOOOOO
O00ddbDo00ooo0ooo0ooooooooo0oo0oooooooooooooooOoooo
0000000000000 000000 keyDODOODOO__getitem_ () O00OOOOOOODO

gbooboobooobogoobooooboo

__iter__ (self)
00000000000 ooU0o0odooooooDo0ooooooooooooDoooooOooon
0d000D0o00o00DooU0o0U0oO0U0DooU0DOoO0O0DOoUOOOoOoOooDoOOooDoOOoooo
0d0000000o0000000ooooo0oo00oo0oooooOooDoOoDoOoDoOoOg
O iterkeys () DO0OO0OO0OODODOOODOODOOO

ooooboooboobooogooboobooboboooboobooooo;oboooooboboboOooDo
O00D0o000O000000000000000D0000000b00O00D000PythonD0OOO
oooobooo“coboobor>ooboboooboaon

000000000000 (AnO000 not in)O00000D0C0O0O0OOOO0OOODOOOOODOOODOOC
goooooboobobobooooooboobobobooooooobobobooobooboobooDbOoDoo
boboobobooooboboooooboooooaga

__contains___(self, item)
0000000000000 0000D000000D000DiemO self 000000000ODOOOO
0d0Do00dDoo0DoO00o0ooooodoo00ooooooooooooooOoooOooog
0000000000000 0o0oo0ooooOooDooooooaon

346 ODO000OOO0OO0ODOOOODOOOOOODOOODOOOD

gobooooboooboooooboooobooobooobbooooobooobooooooobooooon
000000000000 00000000D0__getslice_ ()OOOOOOOOOO;0000000
gbooooobooooboboboooobooobo

__getslice__ (self, i, )
00002200 00000000000000000000000O0 __getitem_ () OOOOOO
od00oboOObO0O0ooOooooooooooo

self [i:j1 00000000D00O000O0O0O0O0DO0ODOO0O0O0DO0O0O0O0DD sef000DOOO
oboobOooboobOooboobo(0,;,000000000D000000 sys.maxint OOO0O
ubobooobooobboobbooobbooobooobooobbooboboobboan
gboobooooboobooobobodDb _1en. ()OO0obDOoO0obDObDOODOODOODO
AttributeError 0000000000000 C0O0O00O0O0O0DOO0OOOODOOOOOOOOOO
UobO0o0ooobOoobooooooobOoobO0oobbo0o0obO00ob0000__getslice_ () OO
gbobobobobbobobobobobboobobobolb _getitem_ () ODOO0OODO0OO
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__setslice__ (self, i, j, sequence)
self [i:j1 00000000 OCODO0O0OOODO0O0OOD:/ODO00,;000000__getslice_ () O
ooooboOobooobogooo

OO00DO0O0ODODDDOO0000 _setslice_ () O0O00OOUOselfli:j:k1 0000000000
OO0000__setslice () OOO00OO0OO0O0O0O0O0O0O0O0OOO0O0O0DOCOODOO0O__setitem_
_oooooooo

__delslice__ (self, i, )
self [i:j1 00 000000000000 0ODO0O0OO;000,;000000__getslice_ () OO
oooooooooooo

OO00DO0COODDDOO0000 __delslice ()OO0OO0Oselfli:j:k1 0000000000
OO0000__delslice ()OOOO0OOOO0OO0ODOOO0OO0OOOOOO0O0ODOOCOOODOOO_ _delitem_
_oooooooo

do0doodoodoodooooodooooDodoodoDoooDoooDoooDoooooooa
0000000000000 000000O000DO000DO000bO000DbO00bO0oD0DDOOoDooOOoooOOooO
JooobobobD000d0__getitem  ()O__setitem_ () OJ0O0O0ODO __delitem_ () OOOO0O
doodoooooooooooooood

0o0oooooobobuobooooobuobobooooobo pythonDOOOODOOODOODbOODODO
000000 (_getitem_ ()0 __setitem_ () DOOO_ _delitem () OOOOOOOOOO
0J0dooooODoDo0oooooooooan):

class MyClass:
def __getitem__ (self, index):
def _ setitem_ (self, index, value):
def _ delitem__ (self, index):
if sys.version_info < (2, 0):
# They won’t be defined if version is at least 2.0 final
def __getslice_ (self, i, 7J):
return self[max (0, 1i):max (0, 7J):]
def __setslice__ (self, i, j, seq):
self[max (0, 1i):max(0, j):] = seq

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

max () 00000000000 O00O0OO0O00OO0;000000__+slice_ () OOOO0OOOOOOO
oboobooooOoboobooboooboboboobOoboobOoo0oobobOboob0ob00oOn __«item
_()DO0b00000bD0bOob00o0b0O0oDb0bOo0nbD__+slice_ _()UODOODO “0DODODO (cooked)”

obooooboobobooooobooobboooboooboooobooobooboOobooooooooboOooa
oob0oooOooooobOoobOoobOoobOOo@ooobooobooooOooobooboooooon),;o
obooobobooob0obooooOob0oooob0ooboob0obob0oD0bD__«item () 0DO0OD0O0ODOO
goooooobooboboobooooooooogooobobooooobDoboboooboobDobDobo
bobooboobooboboobobobOobO0O;0b00b00b00b_+item_ () DOOOOOCOOOO
goboooboobOoobooboooboboobooboobO0ooo0oboo0bOmax(0, 1) 000O00O00OO
ooooooboooooboon
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347 0O00ODOOOODOOOOOO

obooooobobooboooooboboooooboobooooooobooboooooobobooooon
gbooooooboobooboooobooboboooobobobo(@ouooobooboboboooobooboon)
gooobooobooboooboboooboooba

__add___(self, other)

__sub___ (self, other)

__mul__ (self, other)

__floordiv___ (self, other)

__mod___(self, other)

__divmod___ (self, other)

__pow___ (self, other[, modulo])

__1shift__ (self, other)

__rshift__ (self, other)

__and___(self, other)

__xor___ (self, other)

__or___(self, other)
OO0DO0O00DOOoOO00o0oDoognng (+,—,*,//,% divmod (), pow (), *x*,«,», & ~, [)OOO00O0O
000000000000 0D0O0O0 x+yOODOOxO __adad__ () OOOODOODOODOODOO
0000000Ox.__add__(y)y OODOOODOOOO__divmod___ () OOOODOO__floordiv__

O0O_mod__ () OOODOODODOODOOOODOOOOODDO,;__truediv__ () (@OODO)O

0000000000000 0D000D00000DO0000D00000 pow() OODODOOODOO

O000_pow_ () OOO0ODOODODODDOODOODOOOOOODOOODOOODOOOO

UobOoO0oboOooobOoobooO0oobO0oob0o0o0b0obO0o0ob0o0b0O0OddNotImplemented OO
oooooooooogoo

div__ (self, other)

__truediv___ (self, other)

000dd (/) O0O0OO0O0OO0OoOoDOOoo0oo0ooooo0oD0D00__truediv_ () OO _ _future_ -
JdivisionOOOOOOODODDODOOOOODOODOODOOO _div__ ()OOODOODO sO0O
00d000000DO00o0o0oU0o0DO0DO0DoDO0oD0oD0ooDO0DOooU0ooU0OooOooOooDagon
00000000 00;00000TypeError00000000O

__radd__ (self, other)
__rsub___ (self, other)
__rmul__ (self, other)
__xrdiv___ (self, other)
__rtruediv___ (self, other)
__rfloordiv__ (self, other)
__rmod___ (self, other)
__rdivmod___ (self, other)
___rpow___(self, other)
__rlshift__ (self, other)
__rrshift__ (self, other)
__rand___ (self, other)
__rxor___ (self, other)
__ror__ (self, other)
0o00oO0ooooooooogn (+, -, %, /,% divmod (), pow (), **, «, », & ~, [)O0O00000O0
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U0000oooooooo0ooboo0oooboOonoon (reflected, swapped: DO O O00O0D0)OOOO
uoboobobooooboooboobooboooboooooboooooobooboobooobobooon
oooooooooooao?

O000x-yOOODOOOOOOyD __rsupb__ () OOOOOOODODOOOOOODOOOOOOO
000 x.__sub__ (y) O Notlmplemented 0D 00O0O0O0y.__rsub_ (x) DOOOOOOOO

O0bO000000pow() 0 _rpow__ () UODODOODOOODOOODOODOOOM@OOODOO
gboogboooboboon)o

ob:00b00o0oooboboooboobooooboooobobboooboobobooobooboooboog
oboobobooobooobboooooooboooboooboobooboooooooboooooboOooonoo
ooooOoooOoobOo0obOooooboobOoooobOO0obobOOobooOoobooOobooOobo0oooboono
oooobooooooo

__iadd__ (self, other

__imul__ (self, other

( )
__isub___ (self, other)
( )
( )

__idiv__ (self, other

__itruediv___ (self, other)

__ifloordiv___ (self, other)

__imod___ (self, other)

__ipow__ (self, other[, modulo])
__ilshift__ (self, other)
__irshift__ (self, other)
__iand__ (self, other)

__ixor__ (self, other)

__ior__ (self, other)

O000000O0DO0ODO0OD0O0O0O0O (augmented arithmetic operations, +=, —=, x=, /=, $=, x*=, <<=,
>>= §=, xx=,<<=,>>= ¢=,"=, |=) 0000000000000 O0O0O0OOCOODOOOOOOOCOO
00000 self DOOO0D0OO)DOODOOOOODOO (@DOOOO0 self0O00O0DODOOODOOO)
00000000 0o0o00oo00ooo0oooooooooooooDooooooooooogog
0000000000000 0O0x+=y0000000x0 __iadd_ () O0OOODOODOOOOO
O0000000D00Ox.__iadd_ (y) OODOO0ODOODOODOOx0O __iadd() OOOOOO
0000000000000 00000x+y00000 x.__add__(y)y OO0 y.__radd__(x) O
ooooog

__neg__ (self)
__pos___(self)
__abs__ (self)

__invert__ (self)

oooooo (-, +,abs() 000 ~OOOOODOOOODOODOOO

__complex__ (self)
__int__ (self)
__long__ (self)

_ _float__ (self)

000000 complex(),int (),long(),000 float () OOOOO0OOOOO0DOOOOODODOO
ugbogbooboobaoboabod

oct___ (self)

00000000000 __add__ () 000000000000 000000O000000000000000000000
ooooooooOoOo0ooooOoOo0oooOoOoOooooooon
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__hex___ (self)
O00000 oct () OO0 hex() OOOOOO0D000O0O0OO0OO0O0O0O0OO0OOOOOOOOOODOO
ooooo

__index__ (self)
operator.index () U0 OODUO0O0ODODO0O0ODO0O0O0ODMUOIDODODODOOOOONO Python O
ooooboooboooobboob0oboo0booboobo0oooDDbo00imt0OOgDO longd ODOO
0000000O22500000000000d

__coerce___ (self, other)
“0O00000 (mixed-mode)”’ OO0 O0O0O0O0O0O0OODOOOOOOOOODOOOODOOO self O other
000o000b0o0o0o0obO20000000000DLO000DO0OO0O0ODO NoneODOOoOGQOOO
00000000000 otherDOODODOO NoneOOOOOOOOODOODODOODOODOO
0000000000 00bOO00bOO0oDOO00DOO0o0bO0oDo0oOo0o0obOOo@ooooboOoooOooag
000000000000 Db0O0Obouuonon selfdother 00D O0OOOOODOODOOOHNDOO
00 NotImplemented O OUOUOONone QOO OoOoooono

3.48 0O0O0ODOO (coercionrule)

O0000000 (coercion) DO00OO0O0O0O0O000O0O0DODOOOOOOOOOODODOOOOOOOOOO
oobOo0ooOooooobOoooOoooboooooooo;0ooobboooboooooooOoooboooonoa
goboobooboobooooobooboooboooboboooboobooobooobooboooobooobooobonoo
Python3.00 00000000 ODOOOOOOODOOOOOO

00000000000000 UnicodkeO0OO0OOO00OO0DOOOO0O0DOOOOODOOOOODOOOO
oooobooboooooo

- 00000D0O000DOOO00ODOOO00ODOO0OODDOO00DOD0O00D (mixed-mode) OO
oboooboboooboobooboobooboooooboboooo

- J0O0D0OD0ODOO (cbject UOUDODOODLO)UODUODODODODOO __coerce___ () OOO
0000b00b00Ob00O0b00O0;__coerce_ () OO0ODOO0ODOODODOODOOODOO coercel()
oooobooobooboooa

U000 NotImplementedJ O DODODOOOOOODOOODOODOODOODODDOODO

- 00000000 _op__()OOO _rop_ () OOODOOOOOODOOOOOOOOOOOOOO
oo00o0o00o0;__iop_ 0O000OO00O0D0OO0OODOODDOODOOODODO +0000__add_
_()000 _radd__ () DO0OO0OOOOODODODODOODOODOOOOOOO0OO0__iadd_ ()

obooobooooboobooooobooooboboooobooboon

0o0obobxO0obydoood x.__op__(y)y DOOOOOOODOODOODODODOODO
O0NotImplementedODOODOOOOYy. _rop_ (x) OODOODO0ODOODOOODODOOOOO
O000ONotImplemented DO OOOO TypeError D00 000O0O0OO0OOOOOOOOOOO
0ooodoooooood:

ooooboobooo:0ooobooooobobooooooooooboooooobo0ooooooboong
obobooobooboooobooobooboOoooobooobo0ooo0oob0o0on0d__rop_

_(obooOoobooobooobooobOoobObOob0obon _op__(yOOoOoOOOOOOODOOO
Ul _rop_ () OOOOOOOODDOODOOOODOOOODOOODOOODOODODOOO
ubooobobooooboboooboobooboobdobo _ep__ () OOO0ODOOOOODODOO
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gbooogb:0b00b00booboboobooboboobooboboboobobobooba
uboooboobooobooboooooga

obobooboboboboboooooooboooooooo0o0f_op__ () O __rop_ ()
goboooboooboooobooboobobooboobobooobooobooooboooboboobooboobooo
uobooboboooboobobooooooobooobooboobooobooooooboooboboOooonoo
oooobOooooboboooooboooonoon

(+=0000)00000000000000000000000__iop__ () 000000000
_iop_ ()000D0D0O0COOCOOCOOOOOOOOOO _op_ () 00/000__rop__
()000000000000000000000000

s x+yOUOODOOxODODO (concatenation) 0 OO0 OODOOODOOO0ODOOOOOODOOODOOODOO
ooooboog

xxy0OD0OO00O0D0OO0O0O0OD0OODO0O (repeay 000000000 0OOOO0OODOOOOOODOO
U0 @nt000 long)UOO0OODOOO0OOODOOOOODOODOOOOODDO

*(_eq (OOOOODOODOODOOOOOO)OOOODODODODOOODOOOOO(C _cmp_
_ () O0000bO000)0Db00o (three-way comparison) 100000000000 O0O0O0O0OOO
ooooooboooooo

- JO00O0D000O000ODDOOO0OO int,long OO floatDODODOOODDOOO; 000 complex
00000000000 DOO00OO0DO000oDo0obOO0bOOoDoOoooobOOoooooobOooOooonaa
000 complexO0O0OOOOOOO0OO0OOOOOODOOOOOOOODOOODOOOOOOOOOO
00 coerce() OO0OO0OOOO0O0O0 _ _coerce__ () OOOOOOOOOOOOO

349 withOOOOOOOOooooOoOO

2500000000000

oboboobooboobooo0o0oOwithOOOODOOOODODOOOOOOOoOOoOOoOOoOOoO0oboon
ggobodoboboboboobboboboobobobobobobobobobOobOobobooba
ooooobOoooobooboobOwithOO0750000000000O00DODO0DOOOODODOODOO
gboboobOobooooboboooooboooo

obooooOobooobooboboooobobooooboboboooobooooooboOooboonog
obooobOoooobooooooboobooooobooooooboooooono

0000000000000000000040Python Library Reference 0 0 O “Context Types” O O O 0
oooooo

__enter__ (self)
O00o0o000oo0oooobobooooooooo0boo0dwithOOO0OO0OO asO0O0O0O0OoonOono
O00oo0oooOoooooooooo

__exit__ (self, exc_type, exc_value, traceback)
O000oooooooo0o0o0o0oooooooo00oDooOoOD00oUooOoooooDoooooOn
g0o0o0doooooooo0ooooo0goUoooDoooOooUoooooooUOooggo
OO0 NoeneOOGOOOOOO

obboobooboooboooboboobobooboooobooooobooboooboobooboo
oboboobooo0oooob0 TeeOO0OOO0O0OO0OOCO0OO0O0OOO0OOOOOOCOOOOOOOO
gooobooooboobobooogoboooon
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_exit__()OOO0OO0OO0O0OO0OO0OOO0ODOOO0ODOOODOOODOODOObOOObOOObOOo0bOo0n
uooobooogobooon

googd:

PEP 0343, “The "with" statement”
Python O withOOOUOODOOOOODODOODOOOOODOOOO
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0d

Juood

41 000O00ODO0O (naming and binding)

OO0 (mname) 00000000 O00DOOCO0DOOCOO0DOCOOO0O0ODO0OO (namebinding 000O0O00DO
obooooobooboboooboobobobooooobooboooooobobooooooboOoboobooon
O00o0oo0b0o0o0ooDobooO pinding) DOODOODOODOOOOODOOO

o000 (block) DOPython D DO ODDOOODOOODOOODOOODOOOOOOOODOOODOOODOOOO
gbobooboobobooobooboboboooboobobooooobobooboooboobobooooon
ooboooooooboooobO@obooobooobooobooooooooooooooooobooooonog
obooobooooob)yoboboooboooooobooooobooo@oobooboobobooboooDo
UO“cO0db0ob00oboobobobobooO)0oboobooboobbbooDuobOon eval() O execO
booooooboobobooooboobobobOobon input() DO0OO0OOOODOODOOOOOO
obooooobooooon

O00000000000000 (executionframe) 1000000000000 O0O0O0O0O@O@OOODO
gooo)booobooboooboooboboboooboobboobbooobooooobooobobooobooo
gbobooboboooobooooooboooo

Uo0d (scope) DOODOOOOOOOODOOODOOODOODOOODOOOOOOOODOOODOODOO
oboboooobobooboooooboboooooobobooooooboooooobooboooon
gboooooboobooboobobooooobobooooboboobobooboboboboobooDbOobo
goooooobooboboobooooooooogoobobooooooboboooboobDobDoboo
gbooobOo;oboboobooboboooobooooboobooboobOobooooono

goboooboooooooboooooboooboooboooboooooboooooboooooo@oboooon:
nearest enclosing scope) 1 D 00000000000 OOOOOOO0OOOOODOOOOCOODOOODO0OO
gboooboobooboobobbobboobodn (emvironment) D000 OO0

0000000000000 000000000000000000000000000 (local variable)
0000000000000 0D0O000oO00DooO00DoO0oooOoOooogn (global variable)y 0 00O
(0000OoO0oU0oDoOoO0U0DOoO00DoOo0o0Ooo0U00oOoOO0DoOO0oDooOOooDOooOOooOO)oOoo
0000000000000 0D00oo0DO0DO0o0DO00000o0oD0o0oOOoDOoOoDoOOngn (free
variable) 0 00

JooooooooobbbobobbONameError 00000000 0OOODOOOO0O0O0O0O0O0O0OO
0000000000000 00UnboundLocalErrorJ0000O0OOOOUnboundLocalError 00O
NameError OO QOQOOOOO

0000000000 0D000 (construct): O OO OO (formal parameter) J O O import 0 OO O OO
00000 @oboooooboooboooooooboooooooooooD)ooooooooooooao
U00000for0000D0D0O0O0ODOODODOODO exceptDOOOOOooooonO“from. ..import
7 000 mport DO Oimport 000000000 0O0OO0OOOOOO0ODOODOOODOODOOODOO
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gbobooobobboobooboobooboboobobooobooboobooboobooboan
good

del0O0OOO0ODOO0OOO(elO0ODO0ODOODOOODOOOOO umbindOOO)OOODOOODO
oboboooboboboooooooobobobooobobobDoobobooobobOobnoo,;on
ddd syntaxError o oooon

U000 mport 000000000 0ODO0ODOOODOOOOODOOODO @EWOOODOODOODOODOO)
gooooooo

gboboobOoboooboobobooooboboooobobooobooboobooobooboobong
oobOoOooooOoooboooooOooobooooobooooooooooboboobooooboobooboooon
gbooooobooooobobooooobooooogoo

ob0oobO0obo0ooboOOPython 000000 O0D0ODOOOODOOOOODOODOOOODOOOOOD
uboboobOobooooboobooooboobobooooboobobooboobobooooobOoboooon
obooobOoooobooboog

cglobal 0O O0OO0O0OO0O0DOOOO0O0OOOO0ODOOOOOO0OOO0O0OOO00O0OOO0OO0DOOOOOOODO

gbooooooboobboooobooboboooooooobobooooobobooboooobOobooo
gboobooboooboboobO _builtin. O000000O0DOOOOODOODOODOODOOOO
gboboooobobobooooooobooboboooooooobobobooooboooboooboboOoobn
Ubo0o0ooooooooboobOobOobobobooo0o0oooooboOoOoddglebalDODOOO0OOOO
gboboooboobooooboboboobooboooobobooooboon

goooooooooobobooooboboooobobbooooboboboooDobobobOooDog
UbooobOoboobobO0obO0_builtins. O00O0O0000OO0O0O0O0O000;__builtins_ 00O
gboooo@oooobooooboobobobobobo)yoboooobooooobooboobooono
main_ O0000000000O00_ builtins_ 0000000000 __builtin__ OO @OO:’s
UHooooooooOoobOOo0O0_builtins_ 0O __builtin__ 00000000O0O0O0OODOO
Ub000ob0_builtins. 000000000 0O0O0O0O0OC0OOO0OOCODOOOOO0 OOOOOOO
gooooo

O0:0000 __pbuiltins. O0000000O0O0O0COOOO0O0OO0ODOOODOCOOOOODOOOOO
ooooooboobooooooobooob0oobo0ob0bo0obbd__pbuiltin,. (SO000000)0O
o000 import 0000000000 O0ODOOODOOODOO

OO0ooooooo0oooobo0o0ooooobooobo0mpert 00 00000D0OOOOODOOOD
OO00000000D0 (mainmodule) D00 _ main_ 0000000

oboooooooboboooboobobooooooboobobooboobooboboooooooboon
cobadl OO OOOOOO0ODOODOOOOODOOOOOODOOOODO

obooooooobobooooboobobooooooboobbooboboboooobobobooooooDoon
ubooooooboboooooobooboboooooobooboboooboobobobooooon
gbooobooooboobooooboooon

411 0OO0OOOODOOOOO

U00000000000000 (nestedscope) 10O O0O00OPythonOOOOOOOOOOOOOOO
ooooogo

gbooobooobbobbobobbobbobbobbooboobooboobooboobboon
boboobobooooboboooooboooooaga

0000000000 importd —“import »—00000000000O0O0OCOO0O0OOCOOODO
obooOooboO0o0oooobo0oboobOOobo0oo0oobOobo0on0n syntaxErroxrd00o000ng
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exec00O00O0OO0O0O0OO0O0OO0O0O0OOOODOODOOODOO0OO0000000000000000O00
OD0O0DOexec00000O000O000000O0O0O0O0O0O00O00O0O0O0OCO SyntaxError 0000000
(0000000000 %xec oby’ 000000000000 ‘exec obj in ns’ 000000000
ooooo)

eval ()U execfile()UDOUODO input () DOO0O0O0ODO execOUOOOOOOOOOOOOOOOO
googooobooboobooboobooboobooboobooboobobobooboboooboo
boooooobobobooooooooboooooooobOobobooboooobobOobooon
oooooooo!

execOOODOO eval() OO0 execfile() UDOODOOOOOOOOOOOOOOOOOOOOO
gbobogboboobboobobobboboobooboobooboobooboobooboobooonoo
gooo

42 OO

oboooooboboooboobooooooboboooooboboooboobooboooooboOobooOooon
ooboobob0oobooobooobooboboooboooobooO (mise) D000, 0000000000
uboboobOobooooboobooooobooboboooboobooboooboobobooooobOooboooon
OO00000 00 (handle) D0DDOOOODOO

Python 000000000 O0DO0O0O0O0O0OO@OOOOOODOO)O0OOO0ODLOOODODOOOOODOOO
Python OO ODOO0D0DOraise0000000000000000000000000O0O0O0O00O (exception
handler) O 0 try..except DODOOO0O0OOD0O0ODO0O0ODOtry .. finallyOOODOOOOODOODODO
OO0 (cleanupcode) 0000000000000 0O0DDOOOOO0OO0O00O0O00ODODOOOODOO
obooooOobooooooboooog

Python OOODOOOOO “O000000OO (termination)” 000000000 0:000000000O
goooooobooooooboboooooboboooooboboobooboboboboobOobobo
ubooo@goooobobooooooboboboobooboobooobO)bobooboooboobOobobo
gboooOobooooobooooobooboooon

obooooobooooboobOoboooooboobooooboboboooboboooooboobobooonog
U000000000000000D00D systemExit0O0O00OO0O00O0O00O0ODO (backtrace) 0 00O O
goo

gbooboobOoboboooboobobouob0bObexcept 00000000 DOOOOOOODOODO
boooooboboboooooboboobooooboboooooooOoOobooooobOOoboon
obooobOoboooooboooobooboooooboooooboobooooooo

O00000 (strings) OO O O0OD0OO0O0O0OODOO0O0ODOOO0D0OO0O0ODOO exceptO0Ooonooono
goobooobobboobooobooboobobooboboobooboobooboobooboon
goo

oooobo22s50000000000000 O0D000000DOOOODOOOOOODOOODOOOODOO
oobO PythonOOOOOOOODOOOOOOOODOOODOOODOOOOODOOODOOODOOOOOOOO
oooooobooooboboon

O0: 000000000000 OPython APIDOODOOOODOOOODOOOOODOOOOODO
OPythonOO0OOO0O0O00O0COO0ODOO0DOO0DOODOOOOOOOOOOOOOOOOOOOODO
oboboooooobooboboboooooobooooobooboboboboooobooooooobobon
gboooooobooooooobooogoooo

'D00000000000000000000000000000000000000000000000000000000
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tryOOOOO00O0O 7400raise 00000 6900000000000
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0d

[1 (expression)

obooobOOdOPythonOOOOOOO0OO0OODOOOCODOODOOOOODOO

U0000b0OO000.00000D0000D000D0 BNF(extended BNF)OOOOOOOOOOOOOODO
goooobooboooooboboboooobooobobobo @WohooooD)ooobooo

name ::= othername

U00000bo000o0b0ob0o0DOonO (semantics) OO O0OO0O0O00D0O0OOname 0 0O00ODO
Ubb000000Oothername 0000000000 O0DOOO

5.1 00O0O0O (arithmetic conversion)

gobooooobooobomooboboboooooboobooooooboobooOobooooog 3480
googbooboobboobbobboobooboobboobooboobooboobooboooboo
gooooooboooo:

- J000D0O00O0OODOOOODOODbOOOOODbOObOOODOOn;
- JO000DO0OO0O0ODOLOOODODOOOOODOLOODODODOODLOOODUOODbOODODO;
- 00000000 DOOOOOOODOOOOODOODbOOOOODbOObObOOOODbOOn;

- J000DOO0OO0OOODOOOOODOODOOOODOODOOOODOOOOOOODOOn

gbooobo(@ooooboobo ‘»200000)00000000000000O000000A0
obooooOoboooobOobobooobooboooooobon

52 000000000 (atom)

oo @uoboobh:atom)00000000O0O0OO0O0OOOODOOOOOOOOODOOOOOOOOOO
ooooooooOoO0o0oobOoo0oooDOOoOooooObo0oooDoOo00oD0 formODOOOOODO
gbooooooooobobooobooboooooboooooDoon:

atom identifier | literal | enclosure

enclosure = parenth_form | list_display
| generator_expression | dict_display

| string_conversion

521 000 (dentifier0 OO0 OO (name))

OO000000000000D (dentifier) 000 (mame) 000000000000 O0O0D410000
ooooooo
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gbobooobobobobooobobooboooooboboobobobooooboobobon
gbobooboboobooboboooboobobobo0oibOobO NameError JOOO00O0O0O0

0000000000000 mangling): 00000000000 0OO0O0DOOOOOOOODOOODO
obooboooobooboobooooobooobOobooooOobooobooooboooooboooDbOo .
uoboogoaoo (privatename) DU D 0ODOUOOOOOOO0OOO0OO0O0O00O0OOO0O0OO0O0O0OO0O
gooooooooooboooooooooboooobooboooboobooobDOoobDoooDooogooo
gbobOoboooboooboobooooooooboooboobboO0obobo0o0b0 gamOOD0OO0O _ _spam
OO0 _Ham  spamO0000000000000O0O0O0OO0O0OOO0DOOCOOOCOOOOOOOOOOOO
gooooobooboobg essogoo)boooobooooboboboooobobboobooDbobo
bobooboboobooboboooooboooobooboooobobooooooboon

522 0O0O0OO

Python 00000000 DOOO0OOODOODOOOOODOOOODOODOOO:
literal === stringliteral | integer | longinteger
| floatnumber | imagnumber

goooodoooooobooo(@oooooobb oo bbb o)y oooooooo
gooobbboooooooooboboooo@oo)obobboooobobDbbooooooobooog
Jodobooo24000000000000000000000O0D0OO0OO0DODOOODOOOOOOOO0O
oo oo b oo ooooooboo
goooobobb@oooooobbobbbooooooub bbb bbbogog)o
JooooobobooooooboboboooooooDbobbooooooooooon

523 000ODO0O (parenthesized form)

Jooooobboooooooboboo0ooogoooboog:

parenth_form = " (" [expression_list] ")"
gooooooooobobobobdoodooooooooobb.-0cbboobbobobbboboog
odo0oOo0oooooooooooooO,0ooobo0o0ooo0oooooooooooooooooooo
gooogd
gooooobbobbbodoooooboboboboddooooooob b bboooogd
Jdooobodoboo0 @uouobobooboboooobooobOb0o0oDooooboooboooooo
odooooooobooooooooooa)d
doooooooboobbbodoodoooooooooooooooooooooooooooooa
oo0o0o0oooob0bob0oo0O0o0o0o00D0 —0bOoboUobooo“ob0oOob0Oonbg (nothing)” OO
odoooobooooboobooboboobbobooDboooobooobDboobOoooboooo
goooooad

524 0O0O0OOO

gbooobooboobooboboobooobbobbooboobooboobon:
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test = or_test | lambda_form

testlist = test ( "," test )x [ "," ]

list_display == "[" [listmaker] "]"

listmaker = expression ( list_for | ( "," expression )x [","] )
list_iter = list_for | list_if

list_for = "for" expression_list "in" testlist [list_iter]
list_if = "if" test [list_iter]

gboooooooboboooooboboboooooobooboboobooobobobooooobooboon
OO00000oO000oOoDOoO distcomprehension D0 00000 ODOO0OOODOOOOODOOODOOOOO
gboboooobobooboboobooboboooooobooboooobooobooboooooobOobooon
oboboooooboobO0oobooobooboOooooooooo0obo0nn foxrobbb0OobOoOonOo
U forgbifduboobobooobuogbogbooboobodnbuoobudnd forD i£00
uboboobOoboooooobooooooboboooboobobooboobobooooobOooboooon
oooooooo!

525 0O000OO00OOO

0000000 (generatorexpression) 0000000000000 ODOOOOCOOODOOOO:

generator_expression = "(" test genexpr_for ")"
genexpr_for = "for" expression_list "in" test [genexpr_iter]
genexpr_iter = genexpr_for | genexpr_if
genexpr_if = "if" test [genexpr_iter]

ugbooaboooabooabouoobuoobuooboobooboboboy oobooboobooobao
gobooobOodbD fordbOdDO0OO0ODOODOO for0O0O if0D0O0O0ODOOODOO OODO
uboooboooobOooodgDnD fer0OObD if0000000CODOOOOODOOOODOOOOODOO
oboboobOOobooooobooooboboooooboooonbon

U000o0ooobOob0ooboooobooobooobOo0oboOobo0oobd next() ODOOOOOOODO
oooobooobbo0oboooobo0ooooDbOooD tor0gboobobbOobOo0obOOoOobOoOoDO
Uil for0bO00bOO00bOOO0bOOO0bOO0OO0ObOO0ObOO0O0OO0ObOO0bO0ObOO0ObOO0ObOObO0OO
Ub0000obo0 for00D00000 forOO0O0O0O0O00DOOOODODOOOODOODOOONO

s

O: ‘(x+xy for x in range(10) for y in bar(x))

oboboobOobooooobobooobooboooooboboobooobooos34000b00000000

526 0O0OOO

000000000 00o0ooboo00oooboo0ooooboo0oooo0oO0ooOoobo0ooOoooooOoOooooo
oo:

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

gbobooboodgboodgbooobooboobood

go/o0ooboobooboooobobobooooooboboooboboobobob:0DOoDbOooD
gbbooboobooobooboooobooboooobobooobooboooog

Ipython2.3 000000000 ‘for 000000000000000000000000000OO0DO00O0OO00OO0O0ON0
gooooooooooooooooooboboooOoooooooOoboOoOoOoOooOoOooOobOOobObOOO0DOooooooOoObObObOoOoooo
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obooooooooobobobobooos2gooogoooboboboo@oooooooooDoon
uoboobobooobooboobooooboooooooooooobooo)bobooobo0ooboOoooo
gbooobooooboooobooboobos;bobooobo0obooboobooooobo(@oooobo
gboooboobooooobobooooobooo)oboooooo

527 OOOOO

000000000000 (reversequite, 100 O0O0DOOOO: backwardquote) D0 D OOODOODOODO:

myn myn

string_conversion =

gboogoboooboobooboobuoobooboobooboobobboobboobooboon
boboobooooooboooooo

gobOo0obOoobobOdONene00onbOOoobOOoO0OOOODOOOOOODOOOODOODO
0000000bO0o0ob0o0ooobooO pythonO0OO00O0O00O0O0O0OO eval()OOOOOODOOOODOO
gobo(@ooboobooboooobobooboobooooooo)o

oooooboboooboobooboooOoobboOoobobOOo0obObOOOOobOOoOooDOOO“d (funny)
groobooboboobooboboocoboobon)

goboooboooboooob@wooooooboooobooobooooboooooooo)aooo:..>
oboo0oo0ooob0obOooboobO0obo0o0boobooboob0beval () DOD0OO0OO0OO0OODOOODOO
O0000000 (syntaxError OO0 OO0 O0OO)HO

000000 repr() UO0OD0DOODO0ODOODODOOODOOODODODOODOODODOODOOO
gobooboobboog str()0obooooboooooboobbbobooobooooooooboboOoon

expression_list

5.3 OO0 (primary)

gboooboobooboobobboobooboobbooboobooboobg:

primary = atom | attributeref | subscription | slicing | call

531 0000

goooobobobbooooobbbbbooooooooobo:
attributeref = primary "." identifier
goooooobbobbbotboooooooobobbooooooo bbb oUo oo
JoooooobooooooooobobboooooooDob bbb oooogooo
gooooooooooooboooobb 00000 00o0Odd AttributeError 0O
bbb bbtboddooobbobboboooobD b bUoobD O
JoooooboboooooboboboboooooooDbobbooooooooooon

5.3.2 0000 (subscription)

ooooboooooobo@ooooboobooooo)booobo@o)obooobooooooobooooa
oooo:

subscription = primary "[" expression_list "]

gboooboobooboobobooboobooboobooobooboboobooog
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goooooooooobobooooboboooobobobobooboboboooDobobobOoDo
O0ooooooooDooOoo0oDbOoOobO0o0oOobOoOoooooooooooD (valueyDOODOOO@D
gboboobOobooooboboooooboooobobooooboobooon)

oobooooooooboooo@oo)obooboobo@Woo)oooooooooboooboooo
oboboobobOoooobobobD0 x[(-1)0x0b00000O00OO0ODOODODO)Y)YODODOOO
googooobooboobooboobooboobooboobooboobobbooboboobo
gbooobO@oobooo)booooboobooooboooo

U0O00000000 (character) DOOO0OO0D0OO0OODOOOO0O10000O00O0000O0DOO0O

5383 0OODOOO (slicing)

oboobooooobobooboobooobO@ooboooboobooboo)boobooboooooboooa
obooooobooboboobooooboodbb derlbO0OoDOO0oOoO0OoDOoOOODODOODbOODO
uboooboobooooog:

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

upper_bound = expression

stride = expression

ellipsis ="

gobooboboooobooobooobobooobooboobo-obobooboobbooboobooboobooon
oboobooobooooOoobooobooboooboooooooobooboooboooooboo@moobooonoo
U0000oDO0o0Do0o0oooooon elipsis)yD0000O0OH)OODODODDODOODODOODOOODOOOOO
boboobooboooboooobobooooobobooooboboobooboboooobOoboon
gboooooboboboooobobooooobooboboooooooboboooooboboooon
obooobOoboooooboboooboobobooobOoooooboobooooobOobooooboOoboOono

oboooobooboooooboobobooooobobo0oobOOoboboooooboboooooonoa
gooooooboobooboobobooooobobooooobUobboooOgbDobDooboobDOobDooo
boooboobOob;0b00b00o0o0obbo0obboing sys.maxintOOOOOOOOOOOOOO
bobOoboobooboboboooobooobooboboobobobo000,;000000000000O
oo0oO0o0ooDooboboboobD k0 <=k < jO0b0000O00O0DOO0OOOODOODODOOODOOD
gooooooboooobo;0jooooooobooooboooboooobboobobooboooDo
g@obooobooboboboobooboobooboobooon)b

gbobooooooooobooboboboooooooboobobOobobooooooooboooboon
oboooooboboooooboboooooboboooooboboooobooboboooboOoboon
goboooobooboooboobobooooobobooooobobooboobobooboobOobobo
uobdooobooboobooboobooboobOoOobOoOobOOoU0obO;0boboobo0oboobOoooag
gboboooobooboboooooboboooooboboooooobobooooobOobooooon
ooo0ooO000o0b00o0b00b00b000b00 Ellipsis00000000O0O00O00O0O0DOOODOO
oo0oopooooobOooogDO 3200)00start, stopd00 stepO0O0O00ODOOOOODOO
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Uo00ooDoobOooogoDon ¢tidey DOO0O0O0DOO0OO0ODO0OOONoned0oooooonoO

5834 0000 (call)

D000 (ah)DO000O00000D000D (callableobject, D O0OOO0O0)0O0D0OOOOO0O00ODODO
gboooobooooboboooooboooon:

call = primary " (" [argument_list

"non

primary "(" [argument_list [","] | test genexpr_for | ")" argument_1list

positional_arguments

["," "x" expression]

["," ke

["," "xx" expression]

| keyword_arguments

[","

["," "xx" expression]

| "x" expression

| "xx" expression

[","

"**"

"*l

€

positional_arguments = expression ("," expression):
keyword_arguments = keyword_item ("," keyword_ it
keyword_item = identifier "=" expression

gboboobOoboooboobobooooboboooobobooooboboooboobooboobooonog
oooooooo

oobooooooobooooboobobooboooobooboooooboo@Wooobooooboboooon
goooooboooboooobooooooooooooboboobobooobobooboooooobboboooboog
obooboooboooboobooboobos;bboobbo0oooboooboobooooboOoobOboOonboo0og
o0ooooooooO)yOooooooooooOO0o00o00oDoO0O00000000 (formal parameter)
obooooobooooo7e0b0O0obOOobOOOOO

00OOoo00o0o00b00bO0ob0O0o00o000b0ob00o0o0o0bOoDg (positional argument) 0000 OO
gooobooboooooooooboboooboooooooDobOoboNODOODOobDobobobooo
gboooboNDbOoOobOoooobobooboooobooboobooboobooobooobooboooa
oobooobooobO@oooooooooboooboooboooooooboooooboooobobooooonoo
OHhoobOOoOoooOooOobOOobOobOoboobODTypeError 0000000000 OOOO0OOOO
uoboobooobooboobb@u NeneOOOOOoooooooOoobOOOoOO)YOOODOO
gboboooobooooooboooooobobooooobobooboobOoboooobOobooon
ooo@ooooooooooooboobooooooobooooo;ocoobooboooooboooobooa
gooooooboobooooooboobobooboooobooboboooDoboooboooobDUoboboo
bobooboobooobobooooobooooobo;oboooobooooboboooono)ooboOoobo
booooooboobobobooooooooobobobobooboOob0dTypeErrord0onooon
oboooboooooOobobooobooboooooboboooooboooobooboooooobon

0000000000 0b0bb00D0O0b0b0b00Db0OnO ‘«sidentifier 000000000 ODO
O0000D000TypeError D00 0O0OO00O0O0O;000 ‘sidentifier 00 0000O0OO0OOODOO
gbobooobooooooobo(@uobooooboobooooobooooobobooo)ooboobooobooobo

UbOoboobOobOOobOob0Ooboo0o0o0oib00o0o0obO0obO0nn ‘s+identifier’ OO00O00OODOODO
U0000000O0TypeError 00 0000000O0;000 ‘»xidentifier’ 00000000000
gooobooooboooboobo@WooboobooooboooobobooobbooDooOH)yoooDbo
gbobooobooooboobooooboboooob@oo)oooobobooo

000000000 ‘#expression’ 00000000000 ‘expression’0000000O0O0OO0O
000000000bO0000bO00000o00DO0o0oDo0bO0oo0oO0oO0oO0oDO0oDoD,00b00o0ooOooa
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xl,..xNOOyl,..yMOOOOOODOO ‘expression’J00000OM+NOODDOOO x1,...xNyl,...yM
ooooooooooooooooa

U0O0000D00000D000 ‘#,expression’ DOO0O0O00O0OO0O0CO0OO0 OO0 ODOOODODO
O0O000000 (‘»+xexpression’ 000000000 O0O0O0O0-00C0O0)000O0O0O000O0OO:

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

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

googoo

U0000000 ‘#expression’ 0000000000000 OC0OOOOOOOCOOOOOOOODO
obooooOobooooobooooboooon

O000000 ‘«xexpression’ 000000000 ‘expression’ J000OOOOOO(MODOO
000D0OO0o0)O0oOoOoDODOoO0oDOoDO00o0o00oo0O0DODOooDOooDO0oO00oOoooooon
00000000 ‘expression’ 0000000000 0O0OOOOOOTypeError0d0dddonooOnd

‘xidentifier’l ‘xxidentifier’ 0000000000000 O00OO0OO0O0OOOOOODOOOO
0000000000 sublist)’ 000000000000 OOOO0O0OOOOOO0O0OA0O; sublist
goooooboobobooooobobooboooobDobbsublistI 000000000 DOO0OOOn
boboobobooboobobooooboobooooboboooobooooooboooon

gboboobooooboooobobooobooooboboboOobddNenedobooooooOO
obooobOobooooboboooooboooobOoobooooboboooooboooo

oboooooboooooooOom

gooooobooobo: obooboboooooooboobooboobbooboooooobooOoboog
OO00oo0o0oboOo0ooo0 ind000;00000000076000000000000000O
U0 return00000000000O00O00O00OCO (returnvalue)JOO0O00O0O0OO

gboogoboooboobooboobo:-0o0obbbboooobboboos;ooobobbobooooon
O000D000O0OPython 00000000 O0OOO0OOODOOOOODO

gboobodgbouodgbd:-gboobbooboobooboooboobaa

gbobooboobooboobobooboo:- 0000000000000 bOO0ObOO0ObOObDOOObObOO0OOOn
ooboobooobOoboooboooobooboobooob:00000000000000000O0

ooogo
gboboooboobooboob: 0000 _call ()yOOOOOCDOOODOODODOODOOOO; -
call (yOOOOOOOOOOOOOOOODOOOOOOODOOO

54 00000 (power operator)

obooboooboobooboobooboobOooboobOOoOo;obobooooboOoooboOoooag
obooobOobooooboboooobOoobooooobooboooog:
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power = ©primary ["xx" u_expr]
godobbobobodooooobobbooooooob bbb oOoUo o
JooooooObO @ooDbObbo0oooooobObo00ooooooDbobooooo)Ho

Uo0b0O00bO00ooboobboobobooboooobodobbDpow () OOODOOOOOOODOOODODOOO
gooooboooooobooboboooobooooboooooboboooobogoDo

gbooobooobbobboobbobbobbobboboboobooobooboobooboon
boooooooooobooobobo@woooo)oboboooooooos;0obobobobooo
gbooboobOobooobooboobooobooboobooobobboOobO1o«x+x20 10000000000
10x+«-20 0.01 000000 @ODODOOO0OOOOO0O00 Python22000000000 Python
21l000000boooooboboooobobobooooboooooDobooooon)

0.00000000000O00O0O0OCzZerobivisionError 000000000 O0OOOOOOOODOO
ValueError Q0 ooooag

55 000000 (unary arithmetic operation)

oooobooobo @obooboobobo)oboobooboobooooo:

u_expr == power | "-" u_expr | "+" u_expr | "~" u_expr
oood0 -(@oboO0)oobOooooooobOooDoO anverydoog
00000 +@0DO)yDoooooooooboooo

ooooo ~@OD)obooboooboobooooooooog (bitwiseinvert) OO0 xOOODO
obooobd -(x+1) DOobO0oboO0oooboouoboobooooboboooboOoboon

gbooobO0bo0o0oooboooobOoboonoobO TypeErroxr000ooooonon

56 000000 (binary arithmetic operation)

googbooobobobooobob bbb oo oonoboboooooo
doooooooobobobbobDbDb (poweny oo bbbbbbbbbO00o0oUoUoogd
(multiplicatie) 0 OO0 OO0 (additiey OO OOODOOODO:
m_expr = u_expr | m_expr "+" u_expr | m_expr "//" u_expr | m_expr "/" u_expr
| m_expr "$" u_expr

a_expr = m_expr | a_expr "+" m_expr | a_expr "-" m_expr

= (00 : multiplication) 00 0000000000000 00O0OO0OOCO0O0O0ODOOOOOODOOOOO
oboo@oooooooboOo)ooooboooooboboooboooobooooboboboOoooo
gobooooboooboooboooooboboobooooboooooboobooobooooboobobooboboOoo
gboboobooooboobooobooboooooboooo

/(@ 0O:division) 000 //(@00000: floordivision) 0000000000000 00O0O0O00OO
oboobooobooooooooobooobooboobooobooooboobOoooboOooOo;oboobboOooonoo
oo0oobooO fleoor OO0O0D0DOO0OO0OD0OO0O0ODDOODOODOOOOD ZeroDivisionError OO
ooooogo

sO0OD0:modulo) 0000000 ODOODODODOODOOOOOOOOODDODOODODOODODOOO
UbobobO0obobOoobobob0o0ob0ob0obO0obOD zZerobivisionError DOOOOODOODOOO
ob0oo00oooobO0oboboon0n 3.14%0.70 0.3400000 (3.140 4%0.7 + 0.3400000
o)oooobooooooooooobooo(@oooo)boboboob;0obO0obbOOobDOoDbO
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0000000000000000000000000?

OOooooooocOoo0oobobooOoOooon:x == (x/y)*y + (x%y) 000000000000
0000000000b000000 divmod(): divmod(x, y) == (x/y, x%y) 0000000 OO
gobobooobboooobbooobbooobbdd; x/y 0O floor(x/y) O floor(x/y) - 1
000000000000000000000000O0O0OoOoon?

0000000000 0DO0O0DO00DO0O0OsO0O0b00O0OD sringDO00O0ODOOOOOODOOO
do0o00o0o0o0boDoo0bOo0@oooboobOooooooO)ooboooooDoobooooooad
Python 00000000000 O“0O0000OO000000000O0OO

0000300000000 00000 0000000000000 0000DO0O00O divmod () O
000000000000 00D00000000000000000D000000 abs() OOOOO0O0O
oooooooooooad

+(@O0O)DOOoO0ODOO0O0ODODOOO0ODOO00ODOOO0OO00DOOoO0ooDDOOoO0ooOoOoOoDooOOoOoOoDODOoOooDooOoOoooOg
doodooOOooDOOooDooooDo0oodooooDooDoOOooDoOOooDOooooooooooDoaon
00000 (concatenate) 0 O 0O OO

-(@oO)yoboooobobooooboooobooooooboobooooboboooooo

5.7 000000 (shifting operation)

oooobooobooboobooboboboboooooo:
shift_expr 1= a_expr | shift_expr ( "<<" | ">>" ) a_expr

ubbogoboobodaboobbooboobuooobboobooboobboboobooonooaa
gboogobooboobooobobooboobobooboooobboboboobooboobOooo

n0000000O0O0Opow(2,n) 0000000000000 000000000000000pow(2,n)
0000000000000 000;0000000000 (overflow)DOD0O0ODDOOO0OODOOOOODO
oobooooboooboobo0ooooobbooooodd pow(2, 31) 000000O0O0OOODOOOO
o0oob0obo0o0ob0obb0obD0obo0oobO0obn valueError D00 oooonoOo

58 00000ODOODOOODOO (binary bit-wise operation)

gbobooboooooobooooboooooboobooooboobooooa:

and_expr = shift_expr | and_expr "&" shift_expr
xor_expr = and_expr | xor_expr """ and_expr
or_expr = xor_expr | or_expr "|" xor_expr

sdi0obooooooboo0ooo0o ANDOODOOOOUOODODDOOODOODOOODOOOoDbOODO
gbooobOoboooobobooooooo

~000000000000000 XOR(OOoOo oRp)Oooooobooooooooboooooboo
oboocooOoboooooboboooooboboooooo

|0boooboooooobobooboboorR@UObOOoOR)IOO0ObOO0OoDbOo0ooooooooooooDn
gboogboooboobooboobooboobooo

Zabs(x%y) < abs(y) 000000000000 000000DO000000D0000O0O00ON (roundoff) 0000000
go0o0oO0o0oooOo0ooOo0oO0OOOOPython0O0000O0DO0O IEEE7S4000000000000C000C0O00COOOO
O000-1e-100 %$lel000 lelO000000O0O0O0O0O0O0O0O0O0O0O0OOOD -1e-100 + lel0OOO0OOOOOOOOOODOOO
00000 lelo0o000000math 00000000 fmod() DO0OO0O0O0O0O0O0O0O0O0O0O0OOOOOOOOOCOOOO0OO
000 -le-l00000000COCOO0OO00OOOODOOOOOOOOOODODOOOOOOOOO

3x0y0ODODOOOODOODOOO0DOO0D0O0O00O floor(x/y) 0 (x-x%y)/y0000000000O00O00D0O0OOOO
0000000 PythonO divmod(x,y) [0] = v + x $ yO xO0O0OOOOOOODOOOOOOOOO0O0OO0OO0O0O00C0OOOOO
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5.9 00O (comparison)

cOoooodOobOpythonODOOOOOODOOOOODOOOODOOOOOOOODODOOODODODOOOO
boooooobooboboboboboobobdbba < b < cObOOODOOOOOOOOOO
ooooooboooocoooooon:

comparison = or_expr ( comp_operator or_expr )=
comp_operator - LR I I e I P I PO
| "iS" ["not"] | ["not"] "in"

ob0o0o00O0000000: Trued 00O FalseODOOOODO

0000bOobO0o0ob0o0b0obDb0o0bb0o0b0b0O0x <y <=z0O0x <y andy <= z0O00OO0OO
ooboooboobooboboobo yOOoooobOooooooooooobbO @boboooboooobooOx <
yoooooo zO0ooooOooooooooo)d

goooog a,b,ce,...,y,z0OOOopa,opb,...,opy 00000000000 Oaopabopbce...yopy
zO aopabandbopbcand...yopyzO0OODOO0OOOO0OOODOOODOOODOODOOOOODOODOO
oooooo

aopabopbc 0000000 «0O0 cODOOO0OOOODOODOOOOOODODOOOODOODOD
goooobobboddx <y > zO0@UOUoOOooooobbboooo)ybbooooooobobo

<0 !=00000000000;cOobb000oobOOoO0ooOoOoooDOoD!'=000D000;000 =0
booooboboibob0OO<>00000b00b0000<>00000000000000O00OO0ODOC
oooooooo

ubd <> ==>=<=000!/=00000000000o0boaboobooboboboobabod
gooboooboobooboobooboobooboobbobboboboobooboooboon
gbooooooboooobooobooooobooboOoboooboobooboooboooobooono
oboboboooooboooooooooooobobOobonboOoD_emp_ 00000 __ gt 0O0O0O
gboooooboboooboboooobobooooboboboooobobooobono 3400000000
gbooobood

gobooooboobooboboooobOobobo0obO0b00b0Din0O00 not inOO0OOOO0OOO

boooooboobobooooboooboobooooobooboobooooboboooooobOoboon
oooooo)

uboobuooboooboobooboboobooboobodaod:

- J000D0O0O0OOODOOOODOODOOODOOO

- J0000D0O0DO0OOOODOOOOOODLOOOD@UubODbOOD oxd() OODO)OOODOODO
(Iexicographically) D D OO0 OO0OOUnicode O OO 8000000 DOOOODOOODOOOOOOO
googd

e gbOoobobobobuobobobuoboobobobobobobooboboboboboo
gboooboboboooobobooooobbooboooobobobooboboboobobag
gooobooooboobooooboobooogn

000000000000000000000000000000000000000000000
00000O0Ocmp([1,2,x], [1,2,y]) 0 cmp(x,y) 000000000000000000
0000000000000000000000000000000 (@@O0007(1,2] < [1,2,3]
0oo0oo)o

- J00@O)OODOODOODCkey,value) DOOOOOOOODOOOOOOOOOOODOOOOOO

52



000040000000000000000000000000000000000000000
oo’

- 0000000 0ODOOODOODDOODOOOODOOODODOOOOOOODOOODbOOObOOOODOO
oboooOoooooboobooboooboooooooOooooooOoooOooooOooonog
obooooOoboooobooboooogod

O00 in00D0 not in0000000DOCOO0DDOOO0 (0O00O0O0OOmMmembershipy 000000
x in sO0x000 sO00O00O0ODOO0DOO0OCODODOOOOCOOODOO0O0O0O0O00000x not in
sOx in sO000 (negation) U0 0000000000000 ODOOOOOOOODOOOOODOODOO
gboooboo;0obooboobooboobooboobobbobbobboboobooboooDn
gboboooobooooooboooooobobooooobobooboobobooooobOoboooon
oob0O0ooboobooooooobooobobooob0oobobobOO000ob0o0b00key in diceODOODOO
gboboboboobooboobobobooboobobos,boboboboobobobobonon
goo

oboooooboboobobodbx in yOx ==yl 0000000 OoO0O0ObD:0D000000000
obooooOoboooooboon

Unicodke U0 OOO0O000O00O0O0O0O0O0Ox in yOxO yOOUOoOOoooOOoOOOOOOOODOOO
Uo0b000b00o0oboo0ooobobonD y.find(x) '= -1000x000 yODOOODOODO
uboooobobOoboooboobdbOdu’ab’ in Yabe’ O TrueUO0OO0OO0O0OO00O0OOOOOO
gbboobOobooobooboooobooooboobooooboooog"™ in "abe" O TrueOO
obooooOobooo2300000000:0000x000 100000000000 0O000O00OAO

__contains__ () OOOO0OD0OOOOCOOOOO0O0O0O0DOOOOOx inyOODODOOOO y._ -
contains__ (x) DOO0OO0OO0OO0O0OO0OO0OODOOO0ODOOODOO

__contains__ () 00O0OD0DO0O0O0 __getitem_ () DOOO0OD0OO0OO0DODOOODDOOODOO
U0x in yOx ==yl 0000000C0O0DOO0O0OCODO:O00000O0O0O0O00000O0OO0OO0
00000000000 :/00000000 IndexError 000000000000 OO0OOO (OO
goooboooooboobobboobDy ino0o0oobobobooooboooo)o

00 not in00in0O00000O0O00O0O0O0O0OO0OOO0DOOO

b0 isd00 is not 0000000 OD0OODOODOODODOOOOOOOOODOOD0O0OD:x is yOU
xOyOOOoOoOoOOoooOOobOOoOobOOoO0OO000O0b000b0000000O0x is not yOOisODOOO
obooobooooooon

510 O0O00ODO0O (boolean operation)

gooopoobooob pythonODOOOOODOODOOOODODOOODOODO:

expression = or_test [if or_test else test] | lambda_form
or_test = and_test | or_test "or" and_test

and_test = not_test | and_test "and" not_test

not_test ;= comparison | "not" not_test

boboobooboboooboobooooboobooboobo0o0ob0ob0bogn: FalseNone O
OO00000DOO000O000O000O00DOO@UUODbDO0O0DOO0DOOOsetd frozenset OO

‘0000D000000000000000000000D000000000000000

SPython 00000000000 O0DO0DOOD (key,value) 100000000000 00000000000000000O0
0o0o0ooooooooooooooooooooooooooooooooooooooooboOon pythonOOooooooOooOO
goboooooooOoO0booOoooooboOoOooooOoOoOo(yobooOoOobO0oO0OOOoO0OOO0O0bO0OO0O0COOO00G0OO0O0BOOO
ooooooooogd
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0)OO (false) DO ODDOODOOOOOODOOOOODOD wruey000D0OO0OOOOO
00 not 000000 O0ODOO0ODOO1I0000000DO0DO o0O0ODLOOO

UOx if C else yOUOUUO COOD x0D0O0OD0UODO)DODDDODO CcOweO000OxO0DODODOO
gboboobOobooooboboooboyboboooooboooooooboo 2500000000000

UOx and yUOODO xOOOOOO;x00000x000000O0;0000000000y00080
oboooooboooooon

Ux or yOUOOxOUOOOOO;xO0O0O0OxODOO0DOOOO;0000000000y00000
gboooboooboooon

(andd not 000000 o0 1000D000O0O0O0O0OCOOODOOOOODOOOOOOODOOO
ubooobOoboooobob sgoobooboboosboboboobobooooboboooboobooon
O00000s or "foo! OOOOO0OOOODOODOOOOOOODOODOODOOOOOONnotOOOOO
ooboooboooobooooboooooooobooooboooooooboooobooooobooobooboobooboobobogo
U000 not "foo' OO 70O0OOO 0OODOONO)

511 000 (lambda)

lambda_form 1= "lambda" [parameter_list]: expression

00000 (Jambda form, 00O OO (lambdaexpression)) 000000000 OOOOOOOOOOOO
gbooobooobooboobuooboioibO; U lambda arguments:  expression 100000000
000000000000 00000000oo0ooDoooDon

def name (arguments) :
return expression

gooobooobooboobooon

ooooooooooooboo7ebbOObObOOOOOODOODODOOOOOOODOOODDOOO
(statement) 10 OO0 000000 OO0O0OO0OOCOOOO

512 OO0O0OO

expression_list 1= expression ( "," expression )x [","]
odoooooooboobbodoooooooooooooooooooooooooooooooooa
gooobobobobbbbooooubobobboooooobbboo

OO0O0000D0@O000 (singleton))y 000 D00000000O0DOOOO0OOOOOOOOOODO
oboobooboobooobooboooboooooooooobooobOo@obooboobobooboboaoa
goooooooo: oooboono)

513 OO0O0O

Python0DODOOOOO0DOOOOO0ODDOOOODOOODOOOOODOOOOODOOOOODOOOOO
gbooobOobooooboobooooboboooooono

obooobOooooooboooobooooboobooooboooboooa:
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exprl, expr2, expr3, expr4

(exprl, expr2, expr3, expré)
{exprl: expr2, expr3: expr4}

exprl + expr2 * (expr3 - exprd)
func (exprl, expr2, #*expr3, **exprd)
expr3, exprd4 = exprl, expr2

514 000

O000O0OPytheon 0000000000 OCOO 00000 (@MOOOOO0O00)0000000O (OO
000000)00000000000000000000000000000000000000000
000000000000 00000000000000000000000000000000000
0000000000000 (@O000000000000000000000000000000000
00 —59000000000000000000000000000000000000000000
0Dooo)o

ood oo
lambda good
or doodo OR
and OoOo0do AND
not x googo NOT
in, not in gooooooon
is,is not oooooooooono
< <=, >= <>, === | 00
\ doodo ORrR
~ dooOdo XOR
& OoOo0doO AND
«, » ooooa
+, — ooooooad
*, /% ooooooono
+X, =X ooooooad
~X doogo NOT
* * aoo
X . attribute gogod
x [index] agood
x [index : index] oooooo
f (arguments . . .) oooooo
(expressions. . .) Ooooooooooo
[expressions. . . ] gooono
{key:datum. . .} good
‘expressions. . . " goooooboo
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0d

000 (simple statement)

gobooodooobooobbooobooooboboob0bo0ooooooooDbo0obDboOobbooo

Jooooboboboooobooooooooboooood:
simple_stmt = expression_stmt

| assert_stmt
| assignment_stmt
| augmented_assignment_stmt
| pass_stmt
| del_stmt
| print_stmt
| return_stmt
| yield_ stmt
| raise_stmt
| break_stmt
| continue_stmt
| import_stmt
| global_stmt
\

exec_stmt

6.1 0O 0O (expression statement)

o000 @Eooooooooon0)ooooooooooooooooob0@OoOo)00000g (procedure:
Uob00oooobooobooobooon;PythonO00000000O0O0 NoneOOOOO)OOODOOODOO
gbooooboobobooooooooboboooooooobobooooooobobooobooon
googoo:

expression_stmt = expression_list
oo @ooboooooooo)yoooooooao

Ubob0oboobo0odNoneOOUODOOODOOODOODOO repr() DO0ODOOOOODOOODOOO
oobooooboooobOoooooooo (e6000)dWoneODOOOODOOOODOOOOOOOOO
gobooooobooooboboobooooobooon)

6.2 Assert 0 (assert statement)

Assert ] OOODOO0OOOOODOODOOOOODOODO (debuggingassertion) 0000000 OOOO0O
ono:

n

assert_stmt 1= Tassert" expression ["," expression]
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00000 ‘assert expression’ 00

if debug___:
if not expression: raise AssertionError

OO00000D00O0O0 ‘assert expressionl, expression2’ 00

if debug___:
if not expressionl: raise AssertionError, expression2

ooogooo

000000000 __debug___ 0O AssertionError 0000000000000 O0O0O0OOODOO
gboooboboooboboboobo0obo0oobooboonognD _debug_ O0O00D0OODO TrueDOO
oooooboooooooO0ooobo0oobo0ooooOoboO0ooDoD o000 FalseOooooooooO
Ubooouobobobooooobobobobbaessert 0000000000 OOODOODOOOOODO
oobooobooooooboooooobooooooboooooobooobo;oboboooobooooboobooooag
ooooobooooo

_debug__ O00b0OoopoDbOOO0ODOO0OOO0OO0ODOODOOODOODOODDOOODOODOOODO
gooo

6.3 000 (assignment statement)

uobOoooboob @)oobooooboooooboboooooooobooobooboooobooooag
oooo:

assignment_stmt = (target_list "=")+ expression_list
target_list = target ("," target)x [","]
target = 1identifier

| "(" target_list ")"

| "[" target_list "]"

| attributeref

| subscription

| slicing

@Qooboooooobobbooooono s30000oooooog)
odoooooobO@obbooooobo0obooooboooooboooooobooobooooooo

ubooboooobono)oboobooboooboboobobooboboong (argeyO0O0O0O0
bobooboooooooboooooo

oboooboooo@oo)ooooboobobooboobooobooooooboooobooooboon
gobooboooobobooooooOo)oobooboobooobooboboobooooobDoboboboobDoboboo
gooooooboooooobooooooboboooobobooboobDobooboobDOobDobo
boboooobobobobooboboboooooobooboobooooobobobooooobOoboon
oooooo(32000000o0o00a0).

obooobOobooooboboooooboobooooboobooooboboooooboooon

- J0Oob0obobobobobobobobobo:-gboboboboboboboboboboon

- J0000O0O0DOODOODOODOOOOODOODOOODOOOOODOODOODOO:-OD0O0C00DOO
oobooooOoobOooboboobooOoooOoOooOooOoooOOooobOOooobO0oobO0oooooonog
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0000000000000 000000000000@O00 Pythonl.50000000000;C
000000000000000000000000000000000000000000000
000000000 %, b = "xyw 0000000000000000O00000O00O000O0
oDooo)

gboboobobooboobooooboobooooboboooobooboooobOobooooboon

- JO00O0ODbOODOO@OHODOO:

- 0DO00O00O000DbO0b00000 global ODOOOOOOODOODO:000000000O0OC
goooooboooooobobooog

- ubooboo.obbooboobodgbooboobooboobobbobboa

000000000000 00000 (ebind) 0000000000000 000000O000C00
00000000000000000000 (reference count) 0 000 0000000000000
00 (deallocate) 000000000 (destructor) 0 (D00 00)00000000

- J0000O0O0DOOOOODOOOODOOOOODOOOOODbOO:-ODO0O0O00bOO0OO0ObOOODOO
ooboooboboooboooobooobooobooooooboooboobobobooobooboOoDboo
uboooboooobooboooooo

- JO0000O0O0ODOODOOODO:000D000O0O0O0O0DOOOOOOOOOOObOOOO0ObOO0O0OO
U00oobooob0oboboob0oboooD;b0ob000b0O0 TypeError 000000 0ODOO0ODOO
oooboboooooboooobbooooooobooooobooooobooooooooooboo;oo
Uob0oobooboob0O @O0 attributeError 000000000000 O)0O0000000O

- J000D0O0OO0ODOODOOO:DO00OODOODOOOODOOOOODOODOOOOOOOOODOO
(ooboooo)oboooboooooobooob@obooobo)obbooobobobooobooooboboaoon
obooobOoboooooboboooboobooon

oboocoooooo@obooooO)bobobooboooooooboOobooooooooboooon
ooboobobOo0obOooboooboooooooobooobooooooooooboobooboOooonoog
uboboobobobooobooooooobobobobOobobOobobooooooooboobonn
obooobOoobooboooboobooboobboooooooooboOoobOooboOoonn
IndexError O O0O0OO0O0 (OOOO0OO0OO0OOOOO0OO0OCOOOOOOODOOOOOOOOO
oooooooo)o

obooo{@ooooo)booboboboobooobooooobooboobobooobooobooooon
oooooooooboobooboooooboobobooooooooboboooo/bobooo
booooooboboboooooooooobobOoboboooobooo/booboooooon
oboooooooooooo@aoooooobobobobooo)ybobobo/booboooooon
ooooooon

- J000D0OO0ODOODOOO:DO00DOODOODOOOODOOOOODOODOOOObOOOOODO
(obooooo)boooooobooboboobOobOOobOOoobOOobOoboboooooooooon
gobobooobooboooooobobooooboooboooobo0ooboobobooboboobobooooog
uboooboooosoboobobooooobooboobobooooobobooboobooooono
obooboobooobooobOoobOoooOooobooooboooboooboobooboboonog
oobOoO0oobO0ooobOooboooooobOOobooOooooOoooboOooboooboooboobobooOobonog
gobooboooobooooooogobooboboobobooobooboobooooooooobooo
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gbobooboboobobobooboboboobobobooboboboboobobobo
boooboobooboobobooooobooo

gobobooboboboobobooboboobobbooboboboobboobobOoooboon
gboboobobooobooboobooboboooooboooon)

gb:000bo0b0oo0oboobooooboboobooboobooboo@Woobd®a, b =b, 2700
Uo0b0o00o0o0oboOob0oOoonD)oooooD ‘00 afey 000000000000 O0DOCOOOO O
gboooooboooogoboobooooooboooboobooboooobooboonD ‘ro, 21700000
gooogo:

print x

6.3.1 00000 (augmented assignment statement)

oo oooooobooooooog:
augmented_assignment_stmt = target augop expression_list
augop = ni_—mn | wn__mn | ne=n | "/:n | no—n | "y ="

[ ">>=" | "<<=" | Mg=" | "A=" | m=n

gbooobooboooooo@ooooobooobooobooboboboboobooboOo)oboboboboo
gobobooobobooooobobooobboooobobooobbooobboooboobboooobobo
gbobooboboooobooboooog

x += 100000000000x = x + 10000000000000000C000000000A0
oboo0o0oooobOoboooooooooOxboooooooooobooooooooboobobooon
o000 o0oobogoo (nplace) D0 ODOD0ODO0D0OO0O0ODOODODOOOOOOOOODODOOODOOOOO
bobooboboooobooooobooooboobooooboboooooboOoooon

gobooobooobooooobooooooooooboooboooooboooooboooboboOoono
obooooboobobooobooobobooooooobobooooobOoboboooooboOobooon
oboboooooboobooooobobooboooboboon

gboooboooboooboobooboobOl getattr() UO0DO0D0O0D00O0DO setattr()
obobodooboooooooooooboouooboooooboooobooooobooooooon:

class A:
x = 3 # class variable
a = Aa()
a.x += 1 # writes a.x as 4 leaving A.x as 3

O00O0O0Ogetattr() D0O0O0O0O0OO0OO0OOOOOOOOsetattr() UOODOOOODOOOODOO
ooooooooooon

6.4 pass O

pass_stmt = "pass"

pass 00000 (null operation) 00 —pass 000000000000 0O0ODOpassO0OO0O0O:
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def f(arg): pass # a function that does nothing (yet)

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

boboobOobooobooboboooobobooooboboooobobooooboobooboobooonog
oooooo

6.5 del

del_stmt = "del" target_list

O00o0ogboogn @eletion 000000000 0OOOODOOODOOODOODOODOOOODO
gboboobOoboooobobooooobooooboobooooonon

gboboobOoboooobooboobooboooobooooooboooobOoobooooboOoo

oboooooboobooooobobobooobooboooooobOOoboooooboobobooooonoo
ubobodbboobogbobooobodabioobD gloval b bOOo0nooooboobobooonon
O0O0000 (unbound) DO O ODOODONameError DO OO OODOODOO

gboboobooobooooboooboobooboboooboooobooooboooboOoboono
oood

obooobooooooooooboooooooboOoooooooooooooooboooboos;oon
oobooooboooooooooboooobooboooooooobooboo@oboobboobobooooDoo
gboooboobooboboooboo

6.6 print O

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

| "»" expression [("," expression) + [","]] )
print 00 000O0OO0ODOOO0O0ODODODO0O0O0ODDOO0O0O0ODOODODOO0O0ODbOOODDOOOoOoDbOOO
Jooo0obo0ooooobobooooboobobooooDbOooo0D@@UooDbOboboooboooog
goooo)yoboooobooooobooooboooobooooboooobooooooooa
odooOooooooooooooooooooooooooobooooomooooooooooooa
goobooooo@oboobobobuoboooobooboo \nwboboooo @uboooooooog
o000 print 000 000O0O0OOOODODOOOO@UOOOOOOO0ODOOODODOOOOOO
odoodooboooooooooboooooooO)oo:0ooooooboooooooboooooooa
gooooboboboooooooobobbooodooob bbb bobbboooga
JoooooboboooooboboboboooooooDbobbooooooooooon

print OO0O0O000O0O0O0O0OCCOOO0OO0O0O0ODOO \n»OOOOOoOoooOoooooooooo
UOprint 0000000O00O0D0OOO

00000ooooooooon sysO stdout 00O O00D0OO0O0OOODOOOOOOOOOO
0000000000000 000000000000000O00000 write() OOOOOODOOOO
RuntimeError 000 O0O0O00O0OO.

print 0000000000 OD0OO0OO0O0OOOOO0OOOCOOOO ODOOOOO0OO0DOO0O00O*00
print OO (printchevron)’ 0000000000000 O0»0000000000O000000O “00
U000 (ilellike)y’ 00000000000 DO0O0O0ODOOODODO write() OOOODOOODOOOODOO
gboboooobooooooboooooobooooooboobooooboobobooooobOoboooon
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gboboboooboboboboobooboboobobobdNone00000O00O0 sys.stdout
uboboobOobooooboboon

6.7 returnO

return_stmt = "return" [expression_list]

return0000000000O00O0O0O0O0OO0O0OOO0OOOOOOOOOOOOOOOOOOOOOO0

gboooboobooboobobboboooobobboboNenedogbogoobogo
return000000000 (OO0 None)UOOOOOOODOOOOODOODOOOOODOOOOOO

return00000 finallyO0OO0OO0O try00O0O0O0D0OO00OO0OD0OO0DOOOOODOOOOOOC
000 finallyOOQooOoooOooO

O000000b0000D00Oreturn0000 expression list OO000O000O0O0O0O0OCOOO
gobbooobbodobobooobibooid return 0000000000000 StopIteration
oo0o0oooooooooog

6.8 vyield O

yield_stmt = "yield" expression_list
yieldOODOOOOOODOOO (generator function) D 0000000 OO0OO0OOOOOOOOODOO

uboboodgboboobodobbdobobdn yvielddOgbooooooooooboooooboobg
gboooboooboooon

ODO00000000000000000000000000 (generatoriteraton)D 0000000000
O (generator) 10O O0O000O000O000O0OO0O0ODOOO0O0O00O0O next() OOOOOODOOODOO
obooooOoboooooboon

yieldOOOOODODOOODOOOODOOODDOOODODOOODO (freeze) D0 0O expression_list OO
Onext () O0OD0DO0OO0OO0000O0000O0OODO “O0”0000000000000000000OAO
(instruction pointer)D D O 0 OO0 OO OO OO (internal evaluation stack) 0000000000 ODOODO
000000000000 0:00000000000D00D00D00000 next() DOODOODODOOO
000 yieldOOODOOOODOOOOOODODOODOODODODOOODOODOODOODOOOO

Python OO OODO 2500 0yielddD0 try... finallyOOUOOOO try 0000000 ODOO
0000000000000 0finalized0000000D0000O0O00O0ODOOO0OO0OOOOODODODOO
u0)ooooooooOobhoboooooo-000000 clese()y DOOOOOODODOOOOOO
O finallyOOGOOOOOOOOOOOODO

O0:Python22000generators J0000000000000DO00O0 yieldOOODOOOOPython
23000000000000000__future__import OO0 O00O0OD0O0OO0OO0OODOOOOODOO:

from ___future__ import generators

googd:

PEP 0255, “00000000OO”
Python 0 OOOODOOODO yielddODOOOOO

PEP0342,“0000000000O0O00O0O00O0O0O0O (Coroutine)”
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Ubooboooboboobobdnb yieldO try.. finallyoOooooooooooOOoOO
oooobooog

6.9 raisel

raise_stmt = "raise" [expression ["," expression ["," expression]]]
000000000 raised000000O0O0O0O0OOOO0O0OODODODOOOODDODODOOOODOOOODO
000000000 boobbdTypeError 0000 0O0O0OOOOOOOOOO
O0000000 DLEDOOODOODOODOODO exceptionQueue.Empty 000000 ODO)O

Ub0000000Oraise0 0000000000 0DOO0O0OOODOOOOODOOOOOOOONonedO
ob0oo0oobOobOobOooooOobOobooooooobooooonog O (wype)d0O0O O (value) O O
ooooooboooooo

gboboobooboobbobbooboobooboobooboobbobobooboobbooboo
ubboobOoboobooboooboobobooobOuobO0obn NeneOODOOOOODOOOO

goboooobooooboooboobooooboooooboboboboooobobooooboobooboboOooDnn
oobOoooo:000b000b000000b0b00obbooboboobooobooooooobooobooobon
gbooobOobobooobobooooboboooboobooboobO0boo0ooob0obO0o0DbDg; None
goooooobooooooboboooobooboboooobobooboobDoboooobDOobDoboo
gbooobooooboboooobooboooooboooobooboooobooboooonoOoa

goooooooobOooOodod NeneOOOOOOO0ODOOOO0ODODOOOOOOO OOOOOODODO
oobooobooo(320b00)i0coboobooboboooboooboooboooooooobooooooDooo
odoooooobooooooooooobboboobbobo00obD0oU0d Noned0ODODOOOTypeError
Ud0000000Oraised0000OOexcept0d0ooooooooooooooooonoonon
gooboboooooobbooooobooboboooooboooooouooobooooo0obobo0o0gn raise
ooooooooooon

goooobooboooboo 42000000000000000000000 740000000

6.10 break O

break_stmt = "break"

break OO for OO0 whileOOOOOOOOODOOODOOODOOODODOODOOOOOOOOOO
ooooooboooooon

break 0OOOOOO0O0ODO0OOCOO0OODOOOCOOOODOOO0O0O0O0DO0O0 elseb0dO0OO0O0OOO
elseJ000O00O0O

forO00O0OO break U0 0O0OO0OO0OOD0OOODOO0ODOODOODOODODDODOODOO

break U finally 0000 try 000000000000 DODOODOODOOOODODOOOODOO
finally0OGOoooooOoo

6.11 continue O

continue_stmt 1= "continue"

continueUD forOUOUODO whileOOUOOOOOOOOOOOOOOOOOOOOOODOOODOOO
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000000000Ofinally0000000O0ODOO!
continue 000000000000 O0O0O0O0DOO0OOODOOOOOOOOO

6.12 import [

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

module = (identifier ".")x identifier

import J00(H) 0000000000 O0000OO (initialize) 0 0 ; (import 00000000000
0)00OO00O00000O0000000000000000000000000000000 (fromO0O
0D00)000000000000000000000000000000000000 from00000
0D00()00000000000 (00000000000

gooooooooooooboobo“cobo»0obo0bbooboooOobboobbooobooooon
gbobooboooobooboooobooooboboooobooboooobob@woobooboooobo
0000000000000 ‘000000000 O0O0O0);Python0000O0O0ODODOOO “OD0
oroo0ooobooboooooboboooogoo

Python OO 000000 0ODOOOOODOOODOODOOODOOOOODOOOODOOODOODOODOO
ubooobooobooooboobbOooboonbn sys.modules 0000000 OOODOOOOO
goboooboooooooooob (hboooboooboooooboooobooobooobooOoooooa
ob0o00oooooboboooooboboooooboobobobonoon (ead)y OO0 OoOOoOOOO
goooooobooboboooobobooboooobooboboboobobbooooboboboobooo
O0000000D0O000 “0000 (uilt-in)»00000000000 sys.pathOD0000O00O0OD
goooogo

0D0000000000000000 00000000000000000000 ()00000000

0D000000000000000000 ImportError 0000000000000 000O00O0O0O
0D000000000000000000000000000000000000000SyntaxError
000000000000 00000000000000000000000000000000000
000000000000 00000000000000000000000000000000000
000000000000 (1)000 (terminate) 0000

oo @oboooooooobobbooboobooboo @oooboooo

import DODOOO0OOODOODOOOODOODOOOODODOODOODODOODODODODOOODOO
OO00mport 000000000000 O00DOO0O0O0DOOCDOO0O0ODOO0O0OD0 asO00O0D0OOas
obooobOoboooobobooooobooooooboono

fromOO00000000O0O0OC0O0O00O00O0O0O: fromd0000000(M)OODOOOOOOODOODO
gboogobooobooboobooboobooboobooboobobobooboboobobooboobo
O00D0D0000000import OO00O0OO0O00000O0DO0O"aslocalname" OO0O0O0D0OO0O00D0OOO0OO
gboboobbooboooboooobooob0O0OmmportErroxr 000000000000 O0O0O0O0OO (*»)0O
U0000bO0o0O00ob0O0o0ooo0obOO0o0nO (publicname) 000 import OOOO0OOOO0OOOODOO
gboooboooboody

lexcept 00 else 000000000000 0try00000000000000000000000O00000000O00
ooooooooo
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U000000o0oo00oo0oonog (publicnames) 0000000000 0ODO0ODO0O _all__ 0O0OO
ubooooooooboobd;_ a1l 00000000000 _al1 0O0OO0O0OO0O0ODOOOOOO
OO000Omport 00 0000000000000 0ODOODOOOO0OOOOODOODDO__a11__ 0O
gbgboooobooboobobooboouooboboboobdbod__e11 OOobOobooood
gooooooboooboooooobooobooboooooooobobo ¢(H)obooooobooooooo
gboboobOoboobobdod_ell_ 0O0ODOO0OO0OO0OO0O0OO APIOOOOOODOOOOODOODOO__
all 000@OOO0OD000mport000000000O0OC0O0DO0O0OOOOODOOOO)APIOODOOO
gbobooboooboogbooboobgoobobbobbobooon

0000 from00000000000O0O0ODO0OO0O0O0OOO0ODO0O0ODO0OOO0OODOO0ODOO import
0O —‘import » —0O0000000O0O0DOO0OOOOODOOOOOOOOOOOODOODOOODOOO
Joo0dpobob0D0000 syntaxErrorddogoggog

goobodbOo0oOob0:00b0bO0bO0bOO0bOO0bDO0oO00obOU0oOOoDOoDO0obOobDOoDOobOobon
00o0o00ooobobOobooooobuobUobooboobobooDoUbUo“DbOonOg (package)” O
0doDddoOooooooD;000b0000o000o0o0o0ooo0ooooDooDooooOooooOoDo
sys.path Q00000000 D0O0OD0O0OO0OO0 nit_.py. 00000000 O0OD0OD[XXX OO
o00000O0o00OO0O0bO0dO0bOO0O0bOO0O0obOO00oDOO0O0ODOO,00bD000oboOoboOoboboOoooo
00000000000 00O0nttp://www.python.org/doc/essays/packages.html 00000
ooog]

gboboboobobooboooboboboboooboboobooobooobooobooobooooboobog
import_ () 0DOOO0D0OCOO0;0000Python 000000000DOC OO0OOOODDOOOD
ooooo

6.12.1 future O (future statement)

fuwre 0 OOOD00OO000O Pytheon OO OODOOODOODOOODOOODOODOOOOOOOOODOODO
O000oooooo0o0o0oooDoDDO0O0O0000DDO0 (directive) D0 0fuure 100000 D0O0O
oboooooooboboooooboobD pythonOOODOOOOO0OOOOODOODOOOOOODOODOO
fuwre 0000000000000 O0O0O0OO0O0DOOODOOCOOOOOOOOOOOOOOOOOOOO
oooooooo

future_statement = "from" "_ future_ " "import" feature ["as" name] ("," feature
| "from" "__ future_ " "import" " (" feature ["as" name] ("," £

feature = 1identifier

name = identifier

fuwre 0000000000000 ODO0OOO0ODO0OO0OO0O0OOfuiweeD0DOOOOODOODOOO:

e the module docstring (if any),
° comments,

¢ blank lines, and

e other future statements.

ooo

Python23 0 feature 0 0 0000000000000 ODOODO ‘generators’d ‘division’000ODO
‘nested_scopes’ 000 ‘generators’ 000 ‘nested_scopes’ 0 Python23 000000000
oooooooooooooooooo
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fuwre 00 0000000000000 000ODO0O0O0ODO0O00O00:000000000000 (construct)

ubobooboobooobooooboboooooboboooobobooboobOoboooobOoboOoon
gobooobooooboooo@mooooobooooo)yobooobooobooooboooboboooooo
ubboggoboobogboobooboobboobbobbooboobooboobooboboan
gboogoboobooboobobboobooboobuooboooboboon

oobooobooobooooboobboboobooooobooooboobooobooffuwre 00O
gboboobOoboooooboooobooboooooboooooon

fuwre 0000000000 DOOCO00000O0mport00000000000000 __future__ 0O
00000000000000000__future. OOfuwre 0000000000 O0O0OCOO import O
oooo

fuwre 0 O0DO0O0O0OO0O0OO0O0OO0O0O0OD0O0OO0fiwee 000000000 0ODO0OOOODOOOOOOO
gooo:

import __ future__ [as name]

gbooobOoboobooboboooooboooon

000 fuwre DO O0DDOO0;0000000 mportJ0000000DO0OO0OOOOODOOOO
oooooooono

fuure 000000000 MOOODOOOODO execOOOOOOOO compile() O execfile()
0do0o0obooooboooboboooboboooobdtfuwee 000000 D0OO0OOODOOOODOO
O0000000D00D0OPython22000000000 compile() OOOOODOODOODODOOOO
0000000 —000 Prhon D00 O00DOD0OOO0DO ODOODOOODODOODOODOODOOODOO
good

obooooobooooobOobooooboboD fwwee 000000000 ODOODOOOOODOO
ooooooooooooboOo <sioooboo0oooobooooobbooooDboOooooooboOoooD
Ofumre 0000000000 OCOO0OOO0OODOOOOOOOOOOOOODOOOODOOOOD
ooood

6.13 global O

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

global UUOOUOOODDOODODDODOOOOOOODDODOODODOOOUODglokal DOOOOODDOOODOO
JooooobOoObib0000oo0oooobobbb0o0o00ddbdgleobel DOOOODODOODOOOOOO
Joooooobooooooooobboooooooob b0 bOboOooooooo
ooooooooobooooo

global DUODODOOODOUODODODOLDOOUOOLOODODLODLODLDOODO global DOOOODODO
gooooood

global OOOO0OO0OO0O0O0OOforO0000O00000DOO0O0O0OOclassO0000000Oimport
obooooOobooooobooooooon

{goooobooooooboboooboobooboOooOooboobooboooOoOoobOooboOoboooboooon
gooooooobooboboooboobobooooooobobbooooobobooooobobooooo
gbobooboobooooboobooon)

O000D000000D0O0:global DODOOOODOOOO (directivey 0000000000 global
U00O000o0o0ooOo0oooboooboooboobo0bbb0ObDexecO0000000O00O0 global OO0
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execOO OOOOOOOOOOOOOOOOOOOOODOOOOOexecOOOOOOOOOOOOOO
execOUOOOOOOOOOglobal DOOOOODOOOOOOOOOODOOOO eval ()0 execfile()
J00d0 compile() DOOOOOODOOO

6.14 exec [

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

Oboo0O0Pythen OO ODOOOOODOOOOODOOOOODOOOOODOOOODODOOODOOO
ooooooooooo0ooooooooboo0ooooooOb0oO0ooooDoObO0o00gng PythonO DO
booooooo@ooooboobobooO)yooooooboboooooobOobOoboooo0ng eor
gbbgobooboobooobbooboobooboaboobboobouoobooaobobooboo
oobooobooooooooooboobooboobooooog@uoDo s20»oboooooroO
O)dreturnl yieldOOOexecOOOODODODOODOODOOOODOOOOOOOOOOOOOOOO
obooooooooogon

obooobooooboobooboobOobooobooboobOooboobO0obO0oobO0b00000d0in
goooooobooboboboooboobobooooooboboooooboboboooobobooobooo
O000ooooooooooooooobOobo0o0ooooooDboObObo000dblecalsDODODODO
O00o0oo0oDoO0O0000oDOOoO0o000oOoOb0O00002400000000:000 localsOO00OD
oboooooboooogon

execUOODOOOOOOOOOOOOOOOOLDObODOoOOOOOOOOOObOOOOOOObOOOnOO
gbooobooboobobooooboboboboboooobobonibd _pbuiltin. O0D0OOO0OO
ob0000__puiltins_ (HhOOOODOOOOOOOOOOOOODO

gbooooobobooobo:00000000000000D0 eval () ODOOODOOOOOOODOO
000 globals() OO0 locals() OOO0OOO0ODOOO0O0ODOOOOOOOODOOOODOOOOODO
execUOOODOOOOODOO
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0d

000 (compound statement)

gboooooooo@oooo)bobob;oboboboobooooooooboobobOobobon
boooooooboboooooobooboooooboobobooboooboboooooobOobooon
ooooooboooobooboon

ifwhile000O0O forJ0O0O0OO00ODOOODOOODOODOOODOOtxryOOOooog/oOOD
goboooobooobooboooboobooobooboboooooooboobobooooobooboon

O0000D0O0O0O0O0O0O0000 ‘O(clawsey OODDOOOOOOOO0O0OOCODD *OO0ODO (suite) O
oboobooboobOoboboobooooooobobooooooboobOOoboboobOboooooobooobn
goooooobooboboboooooooooobobooooobooobobboooooobOoboooo
uboboobOoboooooobobooooobobooooboboobooboboooobOobooon
obooooooobOooooboooboooooooooboooooobooboobooobon;obo
O00Oelsed000 if000000O00O0CODOOOOODOOOOOOODOOOOO:

if testl: if test2: print x

gboboboboooobobobobobooboboboooobobobooboboboon
Ubo00bO0bO0000print 00000000000 DOO0OOODODOOOO:

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

goooobobobboooooooo:
compound_stmt = if_ stmt

| while_stmt

| for_stmt

| try_stmt

| with_stmt

| funcdef

| classdef

suite = stmt_list NEWLINE | NEWLINE INDENT statement+ DEDENT

statement = stmt_list NEWLINE | compound_stmt

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

U000 NEWLINEOOODOOO DEDENTUOOOOODOOO0OO0ODOOOOODOODOOO0OO0O0O0O0O0
boboobooboboooboobobooooooobooooobooboboooooobobooooon
000000000000 0000000000000 (PythonO OO ‘0DOO0OO (dangling) else’ 00O
oooo0O0ooo if00b0000obo0oboocoooboooo)o

uboabugbouooboobobooobbobboobooboobooboobobobobboobn
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/71 if [0

if00b0ooocoboobooooboobooon:

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

if00f00o0ooooogoooobobooobooboooooboooboooooboooboboODo
OC:weO0:false 000000000 S100000000000),0000000000000000
@000 if0b0booooobooboboobooboboo0)0b0ob0ob0oooboOonboOn elsed
gbooooboobooobooboooooo

7.2 while [

whileOOODOOOOOODOOODOODOODOODOOODOODOO:
while_stmt = "while" expression ":" suite
["else" ":" suite]
whileOOOOOOOOOOOOOOOOODOOODODOODODOODODOODODOUOOODODODDOO @©O
0000000000000 b0000)else00000O0D0O0ODODO0ODO0ODDOODDODDODO

U00000D00D preak 00000000 DO0elsed00bogooooobobooobOoboOoOon
UO0Ocontinue000000O0O00OC0ODOOO0OOODOOODOOOOODOOOOODOOOODOOOOO
obooooOobooooobon

7.3 for [

for 00O0OD0OOO(MUDDODOUODODOO0OO)D0000O0D0OOOODOODODOONO (iterable object)
gooobooobooboobuoobuooboon:
for _stmt 1= "for" target_list "in" expression_list ":" suite
["else" ":" suite]

goobbooboooogooboboo;oobobo000ob0bobbooUoUbObObbooDooOogbbooo
expression_list JUO00O0O0O0ODO0OOOOUODLOOO0OO0OOOOODOOODLOOODLOOODODODDbDO
gboboboboboboboboboobobooobooooooooboooooobLDobobDobDo
oooooboooboobobooobobooobobobooobbooobUobobDoob@Wooooo
O000boooboO)d elsed0000OO00O0ODODO0ODOODODODDODDOO

Ubdgoodbdlb preak 00000000 Oelsedbooboonooooooobooobobooon
U0Ocontinue 0000000000 ODOO0O0OOODOOODOOOOODOOOOODOOOOODOOOOO
obooobooboooooboon

obooooooooobooboobboobooboooboobo;0cob0oobo0ooooboooobooon
oboooooboobooooobooon

ugbobobobobooobobooooooooboobooboboboboooooboboban
O0000000D0Db0b0: 000000 range() OOPascalDOOOOO for 1 := a to b do
ubobooboobOobooboooobobobobo;0b0000 range(3) 0000 [0, 1, 2100
oooo

ob:0000000000000O00000bO0O0O00O0O0@OOobOOoooobooobOooobooOoon
gboooooooo)yoooooooboboobobooooouoooooooboboboboboo
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gboogbobobbobbobbobbobobooobooboobooboobooboobooonoo
obdoobooooobooooooooooobooboobo@booboOo)booboobooE@
oboobooboobooooobooooboooobooboooooooooo)ooboboobooooobooooo
ugbboguobgobooboobuooboobuoobooboobooboobooboooboaonoa
gbobooboobooboobobboobooboobboooboobooobobooboobogon
gboboobobooooboboooobooooobooboooobOoboon

for x in al:]:
if x < 0: a.remove (x)

74 try[O
try 00000000 0O0O0ODOODOOOOO0OO/OODDODODODOOOOODOODOO0OO0OoO:

try_stmt = tryl_stmt | try2_stmt

tryl_stmt = "try" ":" suite
("except" [expression ["," target]] ":" suite)+
["else" ":" suite]
["finally" ":" suite]

try2_stmt = "try" ":" suite
"finally" ":" suite

2500000000:000000000 PythonOOOtry..except...finally000000O0OO
O0try..except U try...finally Q00O O00OOOOOOOOOOOO

except 00000000 ODOODOOOO0OO0O0O0C0O0O0O0O0tryOOOODOODOOOOOOOOO
gboooboobooobobooobdbreyyo0OOOO0O0OO0OO0ODOO0OOOODOODOOODOOOODOODO
O0000D00ODODOexcept JO0O0DOO0DOOOOOOODODODODODOOOODOODOOOOO
except OU0OOO00OO000DOO0OO0OO0O0DOOO0DO;00 exceptOOOOOOOOODOOODOOOO
OO0 except 000000000000 DOOO0OOODOOOOOCOODOODOOO “ODO000 (compatible)”
gbooooooboboboboobobobooooooobobooboooobobooboooobOobooo
boboooboooboobooboooooboobooooboobooboooooboooOooobooOooE@
gboooboooo)booboooobooooboooboooobooooboooobo@oobo
oboooooboboobooooobooboooooooobooboboooooobobooboooboOoDboOobn
obooobooooboobooooboooooboooboo)o

0000 except U0 OO0ODOOO0ODO0OOOO0OO0OODOODOODOOOOOO0OO0OODOODODO
ooooooooooo!

except U0 OOO0OODOOO0OOODOODOOOOOODOOOOODOODOOOOODOODOOOOODOOO
Ub00oo00oobo0oOobo0obO0ob0Obo0bOo0bg exceptO00oonoooooooooononOOg
oooooob0 ryO00OODOOOOODODOOOODOOOODO)HD

U000 exceptUOODOOD0OOO0O0O except U000 exceptUOOOOOODOODOODOOOOOONO
Ubo000ooboobO0o0b0O0Oexcept O OO0O0OOO0O0DO0O0ODOO execeptOOOOOOOOOO
obooooooooobooobooboooboobooobOooooobooonbo txryOOoOO0OODbOOODOO
oooobo@ooooooooboooooboooboboooboooobooooboobooboooboon
UtrydOoOooooOooobOOO0oOO0OO0bOO0ObO0O0bO0o0bo0oboobooobon)

except 00O 0O0O0O0OOOOOOOODOOODODODOODODOD sysOOOOOOOOOOOoOooonO
O000:sys.exc_typeUUOOOO0O0OOOOOOO0OO0OOO0O0OO; sys.exc_valuedOOOOOOd

'D000000000D0 finally0OOODODOOODOO0DODOO0D000DOO0O0OO
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000000000 sys.exc_traceback0OOODOD0O0O00OO0DOOOOODOOOOOOOOOOOOO
000000oo00dnD (32000)0000000000000000D0000O sys.exc_info() OO
000000000000 D00DO0ODO0O0 OO0 (exc_type, exc_value, exc_traceback) 0000000
do0o0dooooooooooooooobooooOoooooooooooooooooooooooo
O0O0OPython 1500 000000000000 0O0O00O0ODODOODODOO0O @I OOOOOOOO)DODDOOO
ooo

000000 else000000000 try0OOOO0OODOOO0OO0O0D0O0O0OO0O0O0O?elsednn
O00000D0else0 00000 except 0 oooooooooooooOonO

finallyOOOOOOOOOO0OO’000000000000000000O0Oexceptl elseldU
00 tryOODODOOOOOOODOOOOODODOOOOOODODOOOOODODODOOOODODOOOOOOOO0
000000000 finally0O0D00OO0OO0OOOOOODOOODOODODOOOOOODOO finally
0000000000000 finally0000000DO0O0O0O0OOOreturn breakOOOOOOO
00000000 oboobooobddfinally00D0ooobooooooooooa
oooooooo

try..finally 00O try OO0OO0O0O returnl breakOOOO continue0OOOOOOOONO
finally OO ‘O00D00O0OQO (onthewayouty 00 OO0O0OO

0000D0O00o00ob0odn0 420000000000raiseddnooooooobooooboog
goeo000ODDOO

75 with O

2500000000000

withJOOOOOOOOoOooOoooooooboooooooooooooooooooboooooooon
gboooooo34900000000000000000000000DO00 try..except..finally
gboooobooboooooboboooobooboooooboooooo

with_stmt = "with" expression ["as" target] ":" suite

withJO0ODOOoODoOooOOoooOOoooao

. 0b00b0oooobooboobooboooobobooooboOoboon

2.000000000000 _enter__ () OOOOOODOODODO
3.000000 withOOOODOOOOO_enter_ () OO00O0D0OOO0OO0OOOOOOOOO
UO0:withOOO_enter_ () O0O0OO000O00O0O00D0O0D00O000 _exit_ () OOOO

oob0oobooboooooooobooooobOooboooooooooobOoobOOoobO0oonn
gboooboobooobobooooobobooooobobooobobooooo

4. 000000000000

5. 000000000000 _exit_ ()0OO0OO0OO0O0ODOODOO0OOOOODOODOODOODOOO
gboboooboboboobobooibg _exit__ () DODOO0ODOOOODDOOOOODO
00300 NoneOOOooooooQo

O0000000D00O0000000_exit_ () OOODOOODOOOOODfAlseD0O00OO
oboboobobooooooobobobobOwel 00000000000 0O000O00 withOODOO
oooooooboon

000000“00000007000000000000 returndcontinued000 break0000000000000
oo
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gbooboobooboooobboobooboobo0obOob_exit__()0OOO0D0OO0ODOO
booobooooboboooooboooobobooooboooboog

O0:Python25000with 00 with_statement 00000000000 0O0D00O0DOO0ODODODO
OO0 Python26 0000000 0O0OO0ODO_ _future. 00000 OODOOOOCOOOOOODOOODOO
goooo

from __ future__ import with_statement

googd:

PEP 0343, “The "with" statement”
PythonO withOOQOOOOOOOOOOO

76 OO0OO
00000000000 00D000D0000O000000 (32000):
funcdef = [decorators] "def" funcname " (" [parameter_list] ")" ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_list [","]] ")"] NEWLINE
dotted_name = 1ddentifier ("." identifier)
parameter_list = (defparameter ", ") x
( "+" identifier [, "*x" identifier]
| "xx" identifier
| defparameter [","] )
defparameter = parameter ["=" expression]
sublist = parameter ("," parameter)x [","]
parameter = identifier | " (" sublist ")"
funcname = 1identifier

gooooooopoooOooooooOoooooO00ooDoo0OoDOoO00oDoOoOoOoDoOoobOooOg
oooob@uoooooooooboooooooO)oooooOooooooooboOooooboOooOooooDo
ocooooogooooogoooooooooOoooboOooooobooooobOboobooboOoooboboDgoo
ooo

ooooooo0ooobooUoooo;ooo000oooo0OooooOooooboOoooooDoOoo

O000000000000000000 (decorator expression) OO0 O O0O0O00O0O0ODOODOODODO
ooooooooooooobooooooooooooooobOoOooDbOo0ooooooDoOooooOooOooD
oooooooooooOooooooOobo0obooOoooooOobooOooooDobooOoooooDooDoobooOoOgo
ocoooooooooOoooooOoopoogoooooooOooobo0oobooOooOoooDoboooDoooo
goooooboooobobooooobobooooobooo:

@fl (arg)
@f2
def func(): pass

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

oooooo

O0000000000000000 parameter =expression 000000000000 “00000OD0
OO0 000 (default parameter values)’ 0 0 00000000000 O0O0OO0ODOODOOOODOOOOOO
boooboooobooboobooboobooboooooboooobooooboooboOobooo g
obooooobooooooboooooobobooooobobooooboboooooboOoboooon
UO—00o0o0oooboooobobobooboobooooo

goooooobooooboooooboboooooooboobobobooboobobooboooooDboon
oooooooooooooooboooooooo“coooOoroboooooooooboOoooooDon
bboooboboooobooboobobooooooboboooooooboboooooobOoboooon
gboooooooooboboooo.obobobooooobo@ooobooooooboboo)oobo
goobooooboooboboobobooooobooobooboooboboooboboboooDoboboooboboooDo
uboboooobobobooboobOob NneneOOOO0OO0OO0OOOO0OOODOODOOOODOODOOOO
ooooooobooon:

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

boboboobooooooooooboob s340b000000000000000O0O0bOO0DbOn
obooooobooooooboooooobobooooboboooobooboooooboOoboooon
U00000D000D0DOidentifier’ 000000000000 OO0ODOOOOOOODOODOOOO
0000000000000 000000000000D0*+identifier’ 00000000O00O0OOO0O
gboboobOobooooboboooboobooooobooooboooooooo

gboooboooobooooo(@ooboobooooboobooo)ooobooooboobooooboon
obo0oO00s511000000o0o0bo0b0ob0 dambdaform) OO0000000O0O0O0O0O0DOOOOOO
ooboobooooooboobboons;“det’d0000boooooooboOoobbOoboboOooDO
OO0000o0o00DoooOoO0o00DoO000oDbO00Db0o0DbO00“det’000DOoOOoOoOOOOn
obooobooooonbooon

Ub0o0o0O0o0ooboO0o.-000000 (firstclass)J000000O000D0O0O00O00OO “def”000000
gooooooboobooobooobobobooooooboboooooboobobooobobooooo
O0000000D0deft0000DODO0OO0DOOODOOOOODOOODOOOODODOOOOOODO 4.1
obooooobooog

77 0O0000O0O
gooodoodooboooooooooooonO (3.2000):
classdef = "class" classname [inheritance] ":" suite
inheritance = " (" [expression_list] ")"
classname = didentifier

obodobooooboooooooooobobobooobobooobboooboooobooooooon
obooooobobooooobobooooobobooooobobooooobooboooooboOoobooon
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gbooobooobooobooboobooboobooboobooboobobbobboboboobo
ooooooooo(¢41oboooooooo)y@ooooooooooobooOoboboooOoooo)oboo
gbooooboobobooobooboboooooobobooooobOobooooooboOoboooon
gboabooaboabodabuoobuoobuoobooboooboobobbooboboobboobooaboo
gboobogoobooobooboobooboobboooboobooboobooboobobooboon
gooooga

gboooboobOobobo.-0bo0oooboobo0obooobooooboos;obooboooobooon
oobooooooooooooobooobooobbooboob_init. ()OO0OOOO0OOOOOOODOO
Uo0o000oo0bo0ooobo0o0oob0oboonogDnD “self.oname” 000000000 ODOOOOOO
toooboobobooooooboboboooooboobooboboooobooobobooooon
gbobooooboobobooooobobooooooboboooooboboooooobOobooon
oboocooOoboooooboboooooboboooooo
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Joootgtd

PythonO0OOOOOODOOOOODOOOODOOOODOOOOODOOOOODODOOOODOOOO
oboooooOoboboooooboboooooobooooooboobooooooooboOobooon
gbooooooboooobobooooobooooobooboooooo

81 000 PythonOODOOO

gbobooooboooooobobooooobobooooboboobooboboboooboOoboOoon
UO0o0O0ooog pythonO0OO0O0O0O0O0O0O00O0O0OO0O0CODOODOOOOOOOOOO PythonOOO
gbooooooboboboobooo:000b0b00ob0oobooboooobooDOoboDog sys(@O
O000D00000)I_builtin. (DO00D0DO0OO0O00DODOO None)l_main_ 0300000
gbooboobOoboobOobooobobboob0dbid_main. O00O000O0O0OO0O0OOOOCOOO
oboooOooooooboboooboobooooobooooboboooo

oo00OPythonODOODOOOOODOODOOODOODODOOOOODOOOOOODOO

O0D000000000000 (Gnteractivemode) 00O O0O0D0OO0OO0OOO0; 00000000000
ubobooboooobobooobobooboooooboooobo@ooboboobon)oobo
bboobOoboooooboooobooboooobooboooobOoboboooboOobD;00b0ob0
_main_ 00000000 OO0OOOCO

Unxdbogogobdgbobooboobooobdoboobaoboobobobooboobo-oban -e
string 0000000000000 DO0ODOO0OOO0O0bObOO0obOOobD0oooooboOooboOobOobOobOn
oboooooooooboooboooboobooooooooooboow@OH)obOOoDOOODODOO
oboobOoboooooboobo;oboboobo0oboooooboooooboOoboooooboooooon

82 OUOODDOO

gddboodoooodobobooouooooouooDoa:
file_input = (NEWLINE | statement) *
gdodboodoooobooouooboooobooooogd:
- (UDb0OD0ODbUObbUObO)OOO PythonDOODOOOOOODOODO;
s JO0O0OODOUOOOOOOOO;

e execOUOOOODOOOOODOODOOODOO;
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83 UOODOO

ubobooboboooobooooboobooooobooon:

interactive_input = [stmt_list] NEWLINE | compound_stmt NEWLINE

gbooooobo@obooooboobo)bobooooobooboooboobooboooooboobobooonog
ob0;00000000000000000O00O000O00bOO0O0O0O0DbOObO0O

84 00O

gbhobooobobooobobooboobobooboboobobdbeval y0boobobonDOO
gooobOobooooboobooon:

eval_input = expression_list NEWLINEx*
input () 00 000O0O0O0OOODOOOOO0OO0O0ODODODODOOOOOOOO:
input_input = expression_list NEWLINE

00:00000000000D0 ‘00 (awy OO00OO0O0O0O0O0OO0O0OOOOODOOOO raw_input ()
0000000000000 readline() DO0OOOO0OOO0ODOOODOOO
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OO0 A

Joootgtd

A1 PythonO OO

Python O 19900 000000000 0OO0O Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/
O0)0O GuidovanRossum OO0 ABCOODOOOOOOOOOOOOOOOOODOOOODOOOO
OO000 PythonOOOOOOOOOOGuidkoOODODOO PythonOOOOODOOOOODODODODO

199500 GuidoOOODOOOOOOOOODOOODDO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/00)0 Python OO O OO0OOODOOODOOODOOOOOOOO
gooooag

2000 0 3 00 Guido O Python 0O OOO0O0OODO BeOpen.com OO OO BeOpen PythonLabs O [
U0O000000000 1000 PythonLabs 00 O 0O O Digital Creations (0 O 00 Zope Corporation, http:
//www.zope.com/ OO)OOO0ODOODODODODO 2001 00Pytheon0 00000000 0DODOOOOO
00 D00 Python Software Foundation (PSFO http://www.python.org/psf/ 00)00000000O0O
0000 Zope Corporation 1 PSFOOOOOO0OOOOOO

PythonOOOOOO0OODOODOOODO@UDUOODO0ODOODOODO http://www.opensource.org/
0000000O0D)D000o000D0oDO00oDO00o000o0o0ooO0og PythonOOOOO GPLOOODOO
gboo0;bo0bobbobooboobuoobooon
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http://www.cwi.nl/
http://www.cnri.reston.va.us/
http://www.zope.com/
http://www.zope.com/
http://www.python.org/psf/
http://www.opensource.org/

oooo ood O 0od GPL OO
0.9.0 thru 1.2 n/a 1991-1995 CWI yes
1.3 thru 1.5.2 1.2 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
2.2 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2.1 2.2 2002 PSF yes
222 22.1 2002 PSF yes
2.2.3 222 2002-2003 PSF yes
2.3 222 2002-2003 PSF yes
2.3.1 2.3 2002-2003 PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
2.3.5 234 2005 PSF yes
24 2.3 2004 PSF yes
24.1 2.4 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
2.5 24 2006 PSF yes

O0:0GPLO000O0OO0O0OOOPythonD GPLOOODOOOOOOOOOOOOOOODOOOPython
gobooboobooboocGepLO0bOO00ODOOO0ODOODOOODOOODOODOODOODOODOODO
OoooooooGepLODODDOOOODOOOOOOGPLOOO0O0OO0OO0O0OOOOOODOOOO Python
gboobOobooooboooooobooooboboooboOoboon

GuidoOODOOOOOOOOOOOOOOOOOOOOO0ODOOOOOOOOOOOOO0OObOODbOOn
ooo

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

PSF LICENSE AGREEMENT FOR PYTHON 2.5
1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or

Organization (‘“Licensee”) accessing and otherwise using Python 2.5 software in source or binary form and

its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.5 alone or in any derivative version, provided, how-
ever, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright © 2001-2006 Python
Software Foundation; All Rights Reserved” are retained in Python 2.5 alone or in any derivative version

prepared by Licensee.
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. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.5 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 2.5.

. PSF is making Python 2.5 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-
TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.5 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.5 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODI-
FYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.5, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOFR.

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

. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership, or
joint venture between PSF and Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote products or services of Licensee, or

any third party.

. By copying, installing or otherwise using Python 2.5, Licensee agrees to be bound by the terms and condi-

tions of this License Agreement.

BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga
Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

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

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

derivative version prepared by Licensee.

. BeOpen is making the Software available to Licensee on an “AS IS” basis. BEOPEN MAKES NO REP-
RESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, BEOPEN MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
THE SOFTWARE WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. BEOPEN SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF THE SOFTWARE
FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT
OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOFR.

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

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

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

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

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

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

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

7. This License Agreement shall be governed by the federal intellectual property law of the United States, in-
cluding without limitation the federal copyright law, and, to the extent such U.S. federal law does not apply,
by the law of the Commonwealth of Virginia, excluding Virginia’s conflict of law provisions. Notwithstand-

ing the foregoing, with regard to derivative works based on Python 1.6.1 that incorporate non-separable
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material that was previously distributed under the GNU General Public License (GPL), the law of the Com-
monwealth of Virginia shall govern this License Agreement only as to issues arising under or with respect
to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between CNRI and Licensee. This License
Agreement does not grant permission to use CNRI trademarks or trade name in a trademark sense to endorse

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

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or otherwise using Python
1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.

ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright © 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The Netherlands. All rights reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without
fee is hereby granted, provided that the above copyright notice appear in all copies and that both that copyright no-
tice 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, INNO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

A.3 Licenses and Acknowledgements for Incorporated Software

This section is an incomplete, but growing list of licenses and acknowledgements for third-party software incor-

porated in the Python distribution.

A.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.keio.ac.jp/
~matumoto/MT2002/emt19937ar.html. The following are the verbatim comments from the original

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

Before using, initialize the state by using init_genrand (seed)
or init_by_array(init_key, key_length).

Copyright (C) 1997 - 2002, Makoto Matsumoto and Takuji Nishimura,
All rights reserved.

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

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

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

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

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

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

A.3.2 Sockets

The socket module uses the functions, getaddrinfo, and getnameinfo, which are coded in separate
source files from the WIDE Project, http://www.wide.ad. jp/about/index.html.
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Copyright (C) 1995, 1996, 1997, and 1998 WIDE Project.
All rights reserved.

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

modification, are permitted provided that the following conditions

are met:

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

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

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

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS ‘‘AS IS’’ AND
GAI_ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

FOR GAI_ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

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

SUCH DAMAGE.

A.3.3 Floating point exception control

The source for the fpect 1 module includes the following notice:
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/ Copyright (c) 1996.
The Regents of the University of California.
All rights reserved.

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

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

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its wuse would not infringe
privately-owned rights. Reference herein to any specific commer-
cial products, process, or service by 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.

A.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:
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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
ghostlaladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

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

2002-04-13 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.

A.3.5 Asynchronous socket services

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

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

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

A.3.6 Cookie management

The Cookie module contains the following notice:

Copyright 2000 by Timothy O’Malley <timo@alum.mit.edu>
All Rights Reserved

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

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

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

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

A.3.7 Profiling

The profile and pstats modules contain the following notice:
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Copyright 1994, by InfoSeek Corporation, all rights reserved.
Written by James Roskind

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

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

A.3.8 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

Permission to use, copy, modify, and distribute this Python software and
its associated documentation for any purpose without fee is hereby
granted, provided that the above copyright notice appears in all copies,
and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of neither Automatrix,
Bioreason or Mojam Media be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.
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A.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:
— Use binascii module to do the actual line-by-line conversion
between ascii and binary. This results in a 1000-fold speedup. The C

version is still 5 times faster, though.
— Arguments more compliant with python standard

A.3.10 XML Remote Procedure Calls

The xmlrpclib module contains the following notice:
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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. 1IN 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.
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deletion target, 61
display, 44
empty, 45
expression, 54, 57, 58
object, 17, 45-47, 59
oooooag,17,45-47,59
target, 58, 70

literal, 8, 44

locals () (DOOOOO),67

logical line, 3

long () (DODOOODO),35

long integer
object, 15
oooood,is

long integer literal, 10

loop
over mutable sequence, 71
statement, 63, 64, 70

loop control

target, 63

makefile () (socket method), 21
mangling
name, 44
mapping
object, 17, 20, 46, 59
oooooa,17,20,46,59
membership
test, 53
method
built-in, 19
call, 49
object, 18, 19, 49
oooooag,is, 19,49
user-defined, 18
minus, 50
module
built-in, 64



extension, 14
importing, 64
initialization, 64
name, 64
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object, 19, 46
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NotImplemented

null

object, 14
oooooo, 14

operation, 60

number, 10

complex, 15
floating point, 15

numeric

object, 15, 20
oo0ooong,1s,20

numeric literal, 10

object, 13

Boolean, 15

built-in function, 19, 49
built-in method, 19, 49
callable, 17, 48

class, 19, 20, 49, 74
class instance, 19, 20, 49
code, 21

complex, 15

dictionary, 17, 20, 26, 45, 46, 59
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immutable, 16, 44, 46
immutable sequence, 16
instance, 19, 20, 49
integer, 15

list, 17, 4547, 59
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built-in method, 19, 49 unary arithmetic, 50

callable, 17, 48 unary bit-wise, 50

class, 19, 20, 49, 74 operator

class instance, 19, 20, 49 and, 54

code, 21 in, 53

complex, 15 is, 53

dictionary, 17, 20, 26, 45, 46, 59 is not,53
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