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gboooooobooboooooobooboboooooobooboboooobobooboooobOobobo
O00000oo0o0o00ooooO pythonDOOOOOOO0OPythonDO0DODO0OOOOOO0O0DODODOODO
gboboobOoboooobooooboobooooboboooobobooobOOobOoooonboon

oboobooboobooooooooooooboooobooobooboobooboobog —oo
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0o0000oDO00doo0odoooooDooooooodooooooooDooooooooooooon
o000 PpythonOO0OOODOOODOOO(@COODOOODOOODOODOO)DOODDOOODODOODOO
00000000 DOO0OD0DDOO0o0DbOO0o0bOO00bO000Oo0o0oDoOO0oDDOO0OD0DDbOOoO0DOoO0DOOoo0O0ooDooaon
0000000b00b0o0b “0b00b0b00n0Od (imprementationnotes)” D0 000 O0OOOOOO

Python OO OO00O0ODOOO0ODOODOOODOOOOODODOOOOODOODOODOOOODOOOODOO
oooooooooODDDDODDOPYMen 0000000000000 0ODODODODDOODOOOODOODODOO
goboobooooooboobooooooooboobooboooooboooobooobooboon

1.1 0000000000 DOO0

gbooobooboobooboobOBNFOODODOOOOOOOoDOOOobOOoooOoOobDobOOobOo0ooo
ubooobooboboooog:

name : lc_letter (lc_letter | "_")«x
lc_letter: "ar..."z"

OD000O0Oname 0 lc_letter 0000 00000000000 lc_letter000000000
0000000000000 00000000OLc_letterd ‘2’00 22 0000000000000
00000000 (@OO0O0000000000000000000000000000000000000
00000 (name) 000000000000)D

U000 name (0000000 O0ODOOOOCODOODOO)ODODOOOOODOOOOODOODO (HOD
uoboobooboobooobobooooooosbooboooboobooboobooooooonog
ubooooboobobo (xp)OobobooooooboboboooOooooboOobo;o0o0oo0an ()
ooboooboooooooooo(p nhoooooooboooooooooooobooboo @woooooo
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uoboobo;00ob0ooboobobooobooooooobooboooboooboboobobooboooboonboDn
oboooboooobooobooobOooobooboooobooboooboobooboob;bo0obo
gbooobooboooooboboboobobooooobobooobobooboooboooono

@goooooo)boobooobboobooboobobooboo:0oboboooboboobooboobobooon
gboooboobobboobog ascnobogoogobog@ooo)obooboobobooboo
goooOooooobod <...>booooOoboooboooOoooobooboooOoobo;0OoDbo
‘O00b’obooboboocoboboooboobooooboooooon

obooooOobooboboobOobobooobooboooobobobooobobooooobOoboobooonog
go:0b000bobooobbooboobboobboobbooboooboooboooboboonoon

oooooooooooooobo o0 O0000 BNFOOOOODOOOOOoOOOoOooO,00000
gbooooOoboooooboboooogooo
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PythonOODDOOOOO00ODOODO (parser) DOO0O0O0000000CDO0OO0O00O0O0OO0O0O0ODO (lexical
analyzer) D0 0000000000 ODOOO (roken) 000000000000 OO0O0OOO0ODOODOO
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)

gbobooooooboboboooobooboboboobooboboobobobooobooboboobooo
UNIxOODOOOOO ascuLF (@ O0O: linefeed) 00000 Windows DO 0O ascnO000 CRLF (@O O:
reurn D0 00000)000MacintoshOO0O AscuCROO0)0000O0O
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oboooooooooooobooboboboooboob (oooooOobOOoboboooooOoobooooon
ggobgdgbooobboobuoaboobboooboobboooboobobooboobobooboonoo
googoboog;boobobobooboobooobd

214 0000000 (encoding declaration)

Python 00 0000000000000 D0OO0DO0DO0O00O00OO 'codingl=:1\s*([-\w.]+);0
O0000000000DO0OC0O000000 (encodingdeclaration) 00000000 0;00000000
gbbooboboobboobooboobooboobooboobbboobooboaboabooan
OOOOGNUEmacsOOOOODOOO

# —-x— coding: <encoding-name> —*-—

OO0O0O0OBramMoolenar 0 OO0 VIMOOOOOOOO

# vim:fileencoding=<encoding—-name>

UobooooboobobooboobOobOUuUTE8sbOUObOOoonDOon ("\xef\xbb\xbf/)OO4ooon
Ub0oo0oooooo uUTF800booooboooonoonodg (0000 Microsoft O notepad O 0O O 0O O
oooobooooooobooo)o

obooobooooboobooboOpythonDOO0D0OODOOODOODOOODOODOOODODOOODOOO
0000000000000 00000b0oO00000O00000n Unicode0DOOOOODOOOODO
0000000000000 000D000000O000D0000 UnicodkeOOOOOOOODOODOOOO
gbboabouodgbouogboobobooboobooboobobboboobooboobooboan

215 0000000

goboogooooooooobooooboooobooooooobooooobobooooooD (hWooooooo
gboboobo:0coboooboobobooooboobooboobooooboooobooooboooonbo
gboboooobobooobooboobobooobooboooobooboooboobooboooobOoboooon
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

gooooo

gbooobooboobooobobooboooboobboobooboooboooboobooboobd
booooobooboobobobobooooobobooooooboobobobooooboooboono
obooooboooobooooobooooooooboooboo@obooooboobooboobooooog
gboooboooboooboooboooboobooooooboooo)yobooobooboboobboobooobo
gbooobooobooboobooboobooboboboo
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OO0 (parentheses)d O O O (square bracket) OO O OO0 (curlybrace) IO O OOOOODOOODOODO
doodoooooboooooooobooooooooooo:

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

goooooobooboooobooboboboooooboboooobobobooooDobobbooobooDo
goboobooobobooboooboobobO00b0O0O0O00O00OONEWLINEODOODOOOOOooOo
booooooooooboobobobobobo@ooo)ooboooobo;obobobOoboon
obooooooooooon
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gooooogoooooobooobbobobbboobo0o0o0ooooooobboo0O0 (DO OO ONEWLINE
oooooooooooo)ooooooooooooooooooooooooDbDoob0-00-00 (read-
eval-print) 0000000000000 CO0O0O0OO00ODOOOOOO0OO0OO0ODOOOOO0O0OOO0ODOO
{gooooooboobooobooboboooobooboO)yoboooobooboooobOoboobooooo
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gbooobooboooobooboooooboobooooga

gboooobobobobobooob:-0 UNXOOOobooooooooooooooobaoo
oboooooboooobooboooooobobooooobobooooobooboboooboOobooOoon
goooobobooooboobooooooooooobooooboboboooDoboooooDo

ooboooooboooobooboobooooooooo;0oobboobooobooooboooobooboobooon
boboooobobobooboobobooooboboooooobooboboooOooboobOobooon
obobo@ooooboooobooonoboobobobooooboono)o

U0000000000000000O0O0O0O0O0INDENTOODO DEDENTOOOOOOOOODOOO
oboooobooooboboooobobooooobooooobooboon

gboooooboooobooboboobooboobooobooooDbOo pushOOH)OO;000000DO
oob (pop0CO00O000DOOOOODOOOOOOODOOODOOOODOOOOOOOOODOOOOOO
booooooboobobooobooobooboooooboobobobooooboboooooobOoboOoon
ubboobooboabooobuoooboobboobooboobboboboobooboboaon
gboooboobooboobobboobo0b0o0bU0O0DbO0ObDDOUOINDENTODODDODOODOO
booobobooooboobobooooooboboooooooboboooobobOoboon
oboooooooob;0booboooobooboboboboooooooooobooboboooon
Ubgboobd DEDENTUOOOOOOOOOObOooooboooobobooobobobobang



gboooboobooboobooboobobbobb0o DEDENTOUOODOOODOODODOODDOD
gooooobOo@uoboobooboobo)bobobooooD pythonOOOOODODOOO:

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 (1[i:1+1] + x)
return r

gboabooobooobooboobooban:

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

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

(0000000 30000000000000000000;000000000000000000
000 —return r 0000000000000 O000O0000000O000O00000000000O
ooooo)
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ooboooboboooboooooooboooooobooobboOooooobobbooooobooooooobooOoo
gooooooboobooobooboobobooooooobobooobobobboooobobooooo
oo0oboooobooooooooooooobobo0oooboo0ooooOoo0oDo00oD (Db 0abO0OD
OO0000000D0ab00000000OO0DOOOO)DO

22 0J0O0O0OOOOO

NEWLINEOINDENTOO OO DEDENTOOOO0OO0OO0O0D0O000000:000 (identifier)D0 0000
(keyword) D0 DD 0O0ODODO (operator) 0O OO (delimiter) D00 00000000 @ODOOOOOO
goboo)boobooboooooobobooooooooooboooboooooboooooooooooo
oboooooboooooobobooooobobooooboboooobooboboooboOoboOobn
ooooogo

23 000 (dentifieryD0OO0OODOO (keyword)

oo @obo oo (mame)) 00 O0OOOOODOODOOOOO:



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
obooooOobooobooboboboobooboooooboobooboobobooooOoobooOon:

and del for is raise
assert elif from lambda return
break else global not try
class except if or while
continue exec import pass yield
def finally in print

U00 as0O import OO0OOO0OO0O0ODOOO0OO0OO0O0DOOO0OOODOOOOOOODOOOOOODOO
goooooo

OO0 PythonOOODOOOOOOODOO asO NoneOODOOOOOOOOOOOODOOO

232 00O0OO0O0OOODOO (reserved classes of identifiers)

obooo@ooooooo)boocooobooobooooboboooobooooboooobooonog
goooboooooboobooooobooogoo:

_» 000000 ‘“from module import » 0O import 00000000000 O0O00DOOOODODO
goooboooobobooooobooooDbo >bob0o00bD;000000 __builtin_
ooooobobooobooboboooobooooboboooboooboobDOooobooDOoDbo
OO00e61200%mport 07000000000DO

O0:00 ‘2000000000 (@nternationalization) D00 000000;0000000000
OO000O0O0Ogettextmodule DO OOOOOOO0O

_ 0000000000 (system-defined) 10000000000 0ODOOO0ODOODO@OODODOO
ubooO0)booooooooooobo;oobooobooooboooboobOobOobOobooboooon
oboo0o0oooooooooobooboboboboooOPythonOOOOOODOODOOOOOO
ooobooobooboooboboobobooboooboooo33oo“sooooboorooboooDn
ooo

*» 0O00000O0D0D (class-private) ] 00000000000 0CO0O0DOOO0ODOOO0ODOOOOOO
ooooboobooooobobooooboobobobooboo “oboobooobo>bo0oboooobOoon
ooooboobobooboobooooo s2a0o«“cobo@oyooooboobobooog

24 0000 (literal)

0000 ditera) OOOO0O0O0OO0OO0ODOOOOODOOOODOOOOO
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obooobOoooooobooooboooon:

stringliteral = [stringprefix] (shortstring | longstring)
Stringprefix ::: Ilr" 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>

dooooooooooooboooboboobobooobooooobobbbooObO00n stringprefix
oooooOooOoooOoOoOoOoOOOODODDDODODDODDOOOOOO0O0000000 (source character set)
obooboboooboobOOooooobooobooboooon ascn0ooooo21400000000
oood

odooodo.:00b0ooooobooooooooooo (Hyoooooooo Mmooboooooooo
0000000000000 0000D0000DO000DO00 @ O0o0O000DO0ooOada: triple-quoted
string 00000 000DOHOOoOoooooo (hooooooobobooboboooooooooooo
00oD00o0o0oo0ooooo0oo0oooooooooobOobO0obO0obO0obO0obOOoboOooooOooOooa
0ooooooOoooooonD ‘000 RROODO0OOOODOO000O0O0O,000000000 raw
000 (rawstring) 0000000000000 OOOODOODODODODOODOOOOOOOODOO v
000000000000 Unicode 0 OO (Unicode string) 0 O O O OO Unicode O O O O Unicode O
O00000ooogISo10646 00000000 UnicodeDOOOOOOOOOOUnicode0O0OOOOO
0000000000000 0D000DO0000000000000DO000DbO0000oo00oDoOoooOon
0000000000000 o0db0Ow d vro00b000b00o0bDo0DbonobOon

gbooobOoboboobooboboooobobooooboboooobobooooobooboobooonog
goooboboobooobooooobooobooooboobooobooobo(@oboobobooooboooobooDo
gooooh)o@oooo «oooor»goboooobooooobooobooobobobogobooogoro v
gooooo)d

‘g0 ‘rRO00000000O000000000O000OO00OO0O0DOOOO0  cCcOobOoOoOooOooao
oboooooboooOooboOooooooboo pythonOOOOOOOOODOOOOOOOODOOODO:



ooooooooboo (oo o0
\newline oo

AN\ oooooooo ()

\’ aoooo ()

\" goooo

\a Ascind0 000 (BEL)

\b Ascndgoooooad (BS)

\f AscndO0000000 (FF)

\n Ascin 000 (LF)

\N { name} Unicode 0000000000 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

‘r’0d0d rRRO0D000 vO ‘vbddbbooboooob\xxxxgdoooooobooooooooo
odoooooboooobobooooooooooboooooooobboobobObo0O0O0gg ur"\ub062\n"
00300 Unicode O O : ‘LATIN SMALL LETTER B’ (D 0 0O 0O OO B)O ‘REVERSE SOLIDUS’ (DO OO
0HooDoO LATINSMALLLETTERN (DO O0O0OO N)OOOOODOODOoODOOoOoooOooooooDoo
goboooboooooooobooooooo;booboboboooboooboooooooOoooooonog
Ub000ooboOb0\uxxxxOOOoooooooooobooooooobooooooooobooooo
ooooogo

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

gbooooboo(@ooo)ocoboboobo@oobooboobo)booboooooboon:

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 OO0O0OOOO (objecy OO ODOOOOO0O0ODOOOO0OOOOPYythonDOOOOOODO
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

oobOOo0ob0oooboboobooOooooOoboboOoooOoooo«“dn (externah) 070000000

Ipython2200000000000000000000000000000000000000000000 1002000000
goooooooooooo:00ooooOo0o0o0oooooooboboOoOoooooOoOob0oOoOoooooOoboOoOoOoooObOOoOoOooooon
goo0oooo0oooo0o0booO0O0000000000000000000000“0000A0 (elassicclass)’00000000O00O
00000D0O0O0O0000O00OPython22000 230000000000000000000000000C000O0O0COOOO
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gbobooobobboooboobooboobbooboobboboboobooboobooboan
bobooboobooooboobooooooboboooobobooboobobooooobOobooon
O00000D0OD0D0OD clese() OODDODODOOOOOODOOOOODOOOOOOOODODO closeD
oo0oo0O0b0o00obD0boobDObO rry...finally OO0OO0OODOOOOO

ubobodgbodabbooboobbuooboobboobo;oabobouodid (container) 100U
gbooooooooooboboboboboboooooooooooooDooooboboboooo
booooobooboboooobooboooboooooboobooboobooobOobOoboooooboOoboon
oboocobOobooooobobooobooboooooboooobooboooobOoooo;00000Dn
goooooooogooboboboooooboooobobobooooboboboobooboobDoDbo
bobooboobobooooobob@oboooo)obooboobobooboooobobobooon
gboboooobooooooboooooobobooooboboobooboboooooboOoboooon
oooo

ubboboboobbobobooboobooboobobooboboobboobuooboobooobgaa
gbooobgooobooboobooboob:-b0ogbooboobobooboobobbobooboon
gboooooobooboboooobooooboboboobooooooboboboooooboooboono
oboo0o0oooooobOobOobobobonooodnbD‘a=1; b =1"00000 aO0b0O0 1000
ubboobooboobooboobbooboobooboobboboobooboobboaan
O0% = [1; 4d = [’O0000OD0 cOdOO0OO0OO0OO0OODOOOOOODODOOOOODODOOO
booooooooooboobobobobdd(¢e = d = [PODb0O0O0 cOdbOO0ODOO0OOO
ooooooooono)

3.2 0JOOOOO

oooO PythonOOOOOODOOODOOOOODOOCOJavaDODOOODOOOOODOOOODOOODOO
gobOO0)ooooooooboobOoobooooooobbooobo0oobooooobooOooobong Python
gooooooobooooo@wooobobooboooobooooboooo)bobobbobobobOoDbo
goooooo

O00000D0o0O000000D‘0000 (specialattributey 00O 00000000 DOOOO0ODO
gboboooOoboboooooboboooooboboooobobooboobobooooboOoboOoon
gbooooobooooobobooooobooooogoo

None DO ODOO0O0ODODOOO0O0O0O0O0OOOO0OODOOOOODODOOO0O0O0O0O0O0O0OOOOOOOO
0000000000000 NeneOOOODOOOODOOOOODODODOODODODOODOOOOOOOO
0000000000000 0000000000D0O0D000D00 NoneOOOOOONonedOOd
(truth value) O O (false) O O 0O

NotIlmplemented 0 00 0000000000000 OO0OOOO0OCOOODOOOOCOOOOOOOOO
U000000000D0000D00D00 NotImplementedOOOODOOOOOOOOOOOODO
O0D0000D0000 (ichcomparison) 0000000000000 0O0O0O0DOO0OO0OO0O0OO
ubobooboobooboboooooboobooo@oobobooooooboobobooooooon
oboooobooooboobooonD)oboob (rwe)y0 00O

Ellipsis 00000000000 O0OOOO0ODOODOOO0OOO00OOO0O0DOOo0oooobobooooooo
Ud000o0o0obooogDb Ellipsis000000O0O0O0OOO0OOOO *“...>00000000
oooobOoooogon (rue)y0 00O

Numbers OO0 O00000D0DDO0OO0O0O00000O0O00O0DOOO0O0O0OODOOOOO0OOOOODOO
oboooobooooboooooboboos;bobocob0oboooooboooobOobooonoOoonn
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ObO0O0OPython DOOODODOODODODODODODODOOOODOOOOOOOODODODOD
bobooboobooobooboooobobooooboboooooono

Python O OO DOODOOODOODOOOOODOODOOOOODOOO:

000 (integer) D0 O0O0O0OONO (wholenumbers) 000000000 DOO0OOOO0OOOO
oooo

ooooooobooooooon:

(000)000 (plain integer) -2147483648 0 O 2147483647 OO0 DO O0OODOOODO (OO
O0O000OO:natwralwordsize OO0 0000000 OD0OODOODOOOOOOOOOO
goboooooooooboooobooono)ooooobooooooouoboboooooonn
oobOo00obO0oobOo00obO@oobOOo0oOon0n overflowError0O0oOooonO)on
oob0oobooboboobooobooob 32000000 200000000000000
OO0 @oO0ogo4299672060 0 0000000DOO0ODOOODOOOOOOD)H)OODOO
oooooon

0000 donginteger) OO0 D ODOOO0OOOOOOOOODOODO@O)YOOOODOOODOO
booooobooboooooboobooooooooooooooooooooooooon
gboooboobOobobobooooooooooobooooboobOobOob 200000
oooobooooooo

0000 (boolean) DO DO OOO0OD0 FalseOOO TneOOOOODOODDOOODOOOODOODO
OO0 Falsed Tue 0000000000000 OO0OO0OOO0OOOOODOODOOOOOO
obooooobobooboooooboboboooboooboobob oobOo1bObOOO
gbooobobbobobobobobooooooooon "False"OOO "True”
ooooboo

gbooooooboobobooooooboooboobobobooooooboboboooon
oboboooooooboboobooooooobooboboboooooooobooboOobooon
gbobooooboooobooooobobobobobooooboooobooboooDooboDoDbOoDOo
gboboooooobooooboobobobooooooobooboboboooooooooonoa
gbobooboooooooboooooo

OO000DD00O (fleating pointnumber) DO 0000000000000 O000OO0O0DOODOO
oobooboooooooboooboooobooobooobobOoooooooooooOoon
@O cObUblavabO0)OODOO0OPython OO DO OOOODOOOOODOODOOOOOD;O0DO
oooooooboooooboobbooboooo0obooboobobooboOn PythonO O
gbooooooooboobooboboboooooooboobobobobooooooona
obooooobo 2000000 pythonOOODOOOOODOOOOODOOOOOOOO

OO0OO00 (complexnumber) OO0O00000000000O0O0O0O00O0ODOODOOOCO 20000
gbgbgboboboobobobobobobobobobooooooobooboobobobon z
gooooobobobooboboobobOobdnD z.oreal 000 z.imagOOOOOOO
gooooo

OO00O0OD00O (sequence) O ODOOODOOODOONO (orderedsety OO O0DOOOODOOOOODOOODOO
obooobooboobboooobU 1len()yUbOO0OO0OODOOOOODOODOOOOODOOODOO
obooboo.00000O000000,1,...,n-100000000000000 «aO000 0 alil
ooooooon

Ob000000000D00 slieceyD0000D00DO0OO:a(i:j) 00000i<=k<;j0000000
oos000000000O0000O00O0O0ODOODOODOODOODOOODOODOODOO
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ooboobbooooooboooboobooooobooooboooobobooboboob oD boODO
uoooboooobooood

00000000000 o000 «“0000 ¢tep)’0000000 “000D000 (extended slice)” O
Ub0o000000:alizj:kl 00x =1 + nxk,n>=000 i<=x<j00000000000 x
ob0o0obO0o«00000000bO0O00

obooobobooobooboooooboboooooboooooboon:

0000000000 (immutablesequence) D 0000000000000 ODOOOODOOOOO
ooboooooboobooooboobooooob @oboobobobobooooooobooDo
gboboooooboooooobooboobOoboboboboobobooooobooooobonbo
gbooooooboooboogo;oboooooooobobooooboooooobooobooboon
obooobobooooobobooboooooboon)

gboooooboooooboooood:

0000 (string) 00000 O00ODO0O (character) D000 00O (character type) D 00 00O
O0;000000000000000000000000000D0000 @oooOog)
it D OO DOD0DO000000D00D0 chr() OD00O ord() OODOODODOOODO
Joob0o0o0oboboooboboooobooooo-1270b00oDbooobDOoOooo
Ascndd0o0o0ooooodoobooooooboodooboooooooooboooon
000ddoodooooobO0oDodooooodDooooDooDooDoooooooao
0000000000000 0O0D00OO0ODOOOoDooOoooOoa
@OUO000oo0ooooDO asciJ000O000O0O0O0Ochr() O ord() O Ascit O
EBCDICOOOOOOOOOOOOOOOOOOOOOOO ascuOO0O0O0O0O00O0OOn
0000000000 EBCDICO0ODOODDOOODOOODOODOODOOODOOODOODOOOd
oooooan

Unicode 0000 Unicode 0O0O0OOOOOOODO Unicode dO0000OOOOUnicode OO O
00000000 Unicode 0O0O0O0ODOOOUnicode 0000000 16-bit0 00O 32-bit O
Jddddoooooo @uouooooonon sys.maxunicodeUOOOOOOOOO
000000 PythonODDOODDOODODOOODOOO)HD UnicodeODDOOODOOO
O0O00O000 (surrogate pair) DO 0O OOOO0OPython DO O OOOODOODOODOOODO
Unicode 00 O0OD0DOODOODOOODODOO unichr() OO0 ord() DOOODOOO
00000000000 Unicodedd 3.0000000 Unicode 0O0O0O0OOOOODONO
00000000ooobOo00o0ooonoOon0Dg UnicodeOOOO encoded0 00000
000 unicode () OOOOODOOODOOO

0000 (taple) OO ODODO0O0OO PythonODODOODODODOOODODOODOOODOOOO
0000000000 DO0000000O00000000oo00oooobOOooDDbOoOoooDooOoa
0000000000 @EDbOO ssingleton’)I0O000O0OOOOOOOOOOOOOOOO
00000 @doooboooooobOoooooooooOooooooooDooooonoa
0d0d0oooo0booooDooodbooooD)yDoooooooooOoooooooa
oooooooooo

O0000000D0O00D0 (mutablesequence) OO0 000000000 DOOOOODOOOODOOO

goboodaboboooboabboobooboobobooboobooobboobooanoo
O00000D0000Odel(deletey OO0 OO0D0O0ODOO0OOODOODOOOOOO

Python OO O0OO0O0O00O0OO0O0O0O0O0OODOOOCOCODOOOOOOODOOOOOOODOOO:

oooOgdisy)y OO0DODO0OOOD pythonOOOOOODOOO0OOOODOOOOODOOOO
obobooooobooobooboobooo@ob ob10obOobboOobOOoboona
oooobobooooobooooooboon)
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gbooo0b000 erray0 00000000 oobooboobOoobOoonDn

OO0O00 mapping) OO0 O00O00O0OOOOOO0OO0OODOOOOOOOOODOOOOOOOOOODOODO
OO000oobobdD ek 00kO000DO0OO0OOODOOOOD sDO00O0ODOO;OD00D00DO
Uboooboboboobobouobog del00000DOO0OOODOOOOODOODOO 1en() OO
ooooboboooboobon

PythonOOOOOOOODOOOOOOODOOOOODOODOOOODOOO:

000 ddictionary) OO0O000000000DO0O0O0OOO0000O0000000O00000000O00O
gboboooboooooooon keyyDOOOOOOOOOOOOOOOOOOOOODOOO
oboocooOooooOooboobOoboooobooooboooooooooooooobOobooon
gbobooboobooobooooooooboboobobooboboobobooboboboobDoDO
goboobooooboobooboobooboobooboo:-0ooo0ooo0ooooo
gooi101.o00b000O0b0O000O0O0O0DbOO0OO0OO0O0OOObOOOOObO0ObOOO0OO0DbOn

00000000000:000 {(...}00000000(52.60,“00007000000
0oo0)o
0000000 dbmOgdbm 0000 bsddb 00000000000000000O0

OO00O0OO0O0O (callabletype) DO DO ODOO0OO (534000000 (ca)>’00)0000O0oOonoonog
og:

OO0O00D00OO (user-defined function) 000000000 0ODODOOOOOOOOOOCOOOOOO
ooog (7500000000 0bD0oO0n0O (formal parameter) DO DO OO0OOOOO
gbobooboboooobooooboobooon

gogdd:

Attribute Meaning

func_doc 000oooooDoooooooooboooobbo0oooooooooo0dOd None OO
__doc___ func_docOO0OOOO

func_name ooooooon

__name___ func_name 0O O OO0

_ _module_ 0000000000000 oooOobO0o00bDo00ooooooooOd Noned OO
func_defaults O000000000D0O0O0DOOOOODODOODOOOOOOOOODOOODOODOOODOO
func_code 000ooob0obooooooobobobobooooooooboon

func_globals ogodooooooooooooob @uobobO)yoo —Oooboboboooooooooo
func_dict O00ooooOoOoooooooooooooooooooooooo

func_closure None DOOOOOOODOODOOO @OLOOOOOOL)OOODOOOOOOODOOOOO (

obooooooboboooboobooobooooboooooboooboooboobooooboooon
2400000000: func_name 0000000O0O0OOOO

gobodgbodabobooobooboobbooboobboobooobobooobooaonoo
gboogbobooboobobooboboobbobd et set0O0O0OODOODOOO
gboboooooooobOoboobobobobooooobooooobooboooooobooona
oboocobOoboooobobooobooboobooooboooo

ooboooooooooooooooooooooboooooooDOooobOOoO0; 000000
(internal type) D0 0O DOO0O0OODOOOOODOO
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000000000 (user-definedmethod) 0000000000 D0O0ODOOOOODOODOOODOO
000000 @UO00O None)DOODOODODOODOODOOO (ODOODOODOOO)O
OO0 (combine) D OO

00000000000 im_self 0000000000000 0OOO0OOdAm_funcO OO0
O0000000;im_class 0000000 (boundmethod) D000 im_self 000000
0000000000000 000 (unboundmethod) OO0 D0OOD0OOOOOOOODOOO
0oooooon,_doc_ O0O0O0OO0OOODOOOOOOOODODODO (im_func._ doc_
0od)dd;__name_ O0O0OO0O000O0 (im_func._ _name_ 0O000O)0O0;_ module_
000000000000 00D0000OD0O00DO00D000000000000D00O None O
doogoo2200000000:00000000000000O0O0O0DO0DO0DO00O00 im_self
gooodooood

gbooooooooobobobobooooooooooboobo@uobooboboboon)
oooooboooo

oooooob @oobooooobooboobooboo)oboooobooobooboooboo
oobooobooobooobboboOo mbound) DODOOOOOOO0ODOOODOOODODOOODOOO
gobooboobooboobbooboobooboobooboooboboobooobo
goooooboooobooobboooobobooboooboooobooooboobooooooboooon
gbooooooooooboboooooooooboobOobooboboooooooooonoa
gobodobboobooboboobooboobbooboabboobobooooboan
goooboobooboobuoobuoobuoobooboog

oboooooooooooOoboobooboooooooboobooboOobobooooooboooDo
O0000D0 im_self000 NoneOODODODOOOODOOOODOOOOO (unbound) O OO
gbobooboooooobobobobobobobooooooooobobobOobOobo
U0000bO00000b000b000b00im self0000000O0O0O0OOOOOOOOOO
oboooooO (ound) DOOD0OODOOO0O0DOOOOCODOODOOODOO0OO0O0O0DO im _classU
oooooobooboooooooobbodbbim_funcO00O00OO0ODOOODOOOOOOO
gooo
gboboooboooooooboobobobooooooooboboboooboooooooDo
gbooooooboboboooooooboboboboboooooboobobOobobn
Uob0oobo00on im_funcOO0O00000O00O0O0O0O0O00O0O0O0OCOOODOOOOO0
oooooobooooooo
gboooooooooobooboboooooobooboboboboooooooooono
O000000000D0000im self 00000000 (im_classOOO0O00)0O000O0
im_funcO0000000O0D00O0O0ODOOOO0OOODOOOOODOODOD

oboboooooooooboooboooobO0oobO0oobO0oooo0ob0oOonn (dm_func)OO
oo0ooooo0booooob0ob0oooob0obOond dm_class)00000D00O0DOOODOO
gooooooooooboboooobooooogoo
obboooboobooOoobooooOooobO0oobOoobO0obobooobn0oOn (im_func)OOO
oobooboboo0oobooobo0oobboO dmeself)J00OO0O0O0DODOOO0ODOO0ODOOO
ud £ 000bo0oubooob cbbbxbcOOb0oobOo0bO0o0nx.£(1) 0000
obc.f(x, 1) OOOOOoOOooOooOO
bboobooooobobooobooboobo0obobo0oboo0bodlim_self0000
gobOo“co0obooboorooboobbooboboobobobbDx.£(1)ydc.£(1) 000
obooooOobooooo t0o00o00boo0oog £(¢c,1ydbobooooboooooooboon
goooboobooo@oooboobooboo)booobooboboobooboobooboboo
gbooooooooooooboboboboobooooooooobOobOooooooonoog
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gbobobobooboobooobobobooboboboboboboboboboooo
gbooboooboobooboooooooobooboooboooooboooboo,oooo
gbooobOoboooob@ooboboboobobooooboooono)oooboooo
gbgbgbobobobobobbobobobobobobobobobobobooboboa
goooboobbobobobooboboobbobb;ogboobooboobooboon
gbooobOoooooobooo oo ooo

OO0O00D0D00OO0 (generator function) yieldd (6.8 00“yield 07 00)000000000O
OO0O00000000000 (generator function) D00 0000000000 O0O0O0O0O00OO
gobooboooboobbooboobooboboobbooboobboooboan
UbooobO0b00oob0oboob0:000000 next() D0OOO0OO0O0O0O0O0O0OyieldOO
obooo0O0b0o0ooob0oboo0obO0bOon0onbOoD recurn00000000O0O0O00OOO
gbogbdgbodbstopIterationd 0000000000000 OOOO0OOOOOO
gooooo

000000 (built-infunction) 000000000 0OO0OD0 COOOODODOODOODODOOOO
JOddOd len() O math.sin() math OO0 O0O00O0O0ODOOODOOO)OOODOOOOOOO
cCO0b0idilduoooooouoooouoboboboboon: _doe_ O0OODOODODDOOOOOOO
goooobooobooobbooobibobb NeneDODOOO; __name__ 0Oogno
d0d;__self  ONoneUUUOUOOOODDODOD @OUOOOUODDODODOOOOUOOOODO)
__module_ 00000000 O0D0OOO0OOO0OOOO0OO0ODODODODOOODOOOODODODDODOOOO
None OO QOO

O0000oo0ooO (built-inmethod) 0000000000000 0O0OODOODOOOOOOOOODO
oo coooooooooooOooooooooooooobooooooooooooDo
O0000000000aise00000000000000D0AO0 alist.append () OOO0O0O
OO0o00o0O0b0000000b0 _self ODaeist00000000O0O0O0OOOCOOO

0000 (classtype) OO DOODOO0ODO “0DO000O0O0O0 (mew-styleclass)’ D00 0O0OOOOOOO
00doooo0o0oo0oooDdooooooooobDdb0DodoDoooooooooooooog
00D0D000D0000DO000D00_new_ () O0OO0OOODOOOODOODOOOODOODO
Joooooooboooobobo0o0oooooobonD _new_ () OODODODOOOOODOO
dooooooooooooooooooooo__4init_ () ODOOGOGOQOO

00000 (dassicclass) (D) D OODODODOOOOODOOOOODOOOOOO0OOOOOODOOOO
gboboobooooooobooboboboo@o)oooobooobooboobbobobono
obob0 __init () 000000000 @GOOOOOOOO)OOOOOO0OOO0O0O00OO
gbobogoboobodobodlb _init_ () DO0D0OO0O0O0O00O0__init_ () OO0
goooboobooboobobboobooboobooobon

O00O0D00O00OO0 (cassinstance) D 00 O00OODOO0DO0OOOO0OODODOOOOOOOOOOO
doddoogg _cell () O0OO0ODbDODOOODOCODOODOUODUOODOOUOOOOOOCODOOG
x (arguments) UO0O0O0Ox._ _call_ (arguments) UOOO0OOOOOOOO

OO0000 (module) DD0O0O0O0ODO0 import OO import 000 (6.1200%import 0700)0 O0O0OD
ob00oobOoo0oooboobooooob (@oOobob0ooob0ob00oO0o0O0D0O func_globals OO O
goooboooo)oooboobooooobooooboboooboboboooboobooooboboooo
O (Jookup) DOOOOO0O00000Om.x0m.__dict_ ["x"]100000000000000OO
oooobooobobooobooooboooobooooboooboOoboooboooo@uobn
obooobooboooooobooboomo

oooooooOoObObooooooOObODbDbObObO0Ob00000o0o000o000d mex = 17 0O
‘m.__dict_ ["x"] = 1000000
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gboobooboiob: _dict__0O000O00O0OO0ODO0OODOOOOODOOODOOOO0

o000 @OoboOobooO0)b0d: _name_ 000000 O0000O0;__doc__ O00O0OD0ODOO
gboobooboboboooobobooooboooood None oo, 000ooboOoO
UboooboboobobO __file 0O00O0O0OO0O0OCOOOOOOOOOOOOOODOOO
oobOoobooooooobboocoonobooononoo__file 0O0O0O0O0O0O0OO;000000
gbobobooooobobobooboboboooboboboobobobobobobobg
gooo

oob0 Ooboboooboobooooo (7600 “O00O0O000)00000O0O0OOOODOOOO
oobooboooboooboooooboobboooooooooooo0oODn dookup) O OO
oboboodoboobc.xbO c.__dict_ ["x"] 000000000 OOOOOOOCOODOOOOOOC
000000000000 00000000000D000000 (depth-firsy OO0 DOOOOOOO
U0000000000b000n deft-to-righty OO OODOOOOO

oob(cobo0)boboooboooooooooooboooboooobooobOooooooconn
ubobobooooobabobobooboobobobobobobobuobobdlim class
oobcOOObOOobOOOoOobDOoobbOOoobOOoobDoOOoobDOoobOoOoooobboOobDbooo
Uob00O0000obobOO0O0O00b0004im_classU im self 0000000 cOOOO0OOOOOO
obooobobooobOoboobooobooboooobOobooooboboooboobooooooon
ooboobooooooobobooobooooooobooooooooboboboobobooooOoooo
0000 _dict__ 0O00D0O0O0O0DOOO0OO0ODOOOO0ODOOOOODOOO0O 3320000000
oood

booobooooboobooooboboooooboooobobooooobooooboobn
bobooboboooboobobo @oooo)boobooboboooobobooo @oooon)o

Ub0d0: _name__ 00O0000OD0;_module_ 00O0OD0O0OD0ODOOO0OODOOOODODOODOO
U;__dict_ O0000O00O0O0O0DOO00O0O000O0;__bases_ OOOOOOOOO0OO (OODOO
oobooooooo)boobobooobooooooboobboobboobbog;_doc___0O0OO0OO0DOO
vbobbooboobobtoooboboobobooboobuobbobdodbd None ooy

gbooooobono ooboboobooobooobooooobo @ooo)booobooobooooo
ooboobooboooboooboooboooboooobooooooobooooobooobOoooDooOoo
oobooboobooboobooobbobboobobooboooobooobooobobooboboobbobon
uobooboobooboobooooboooooobooooooooooOooobOoOobonoo
gobooobocboboono)oobooobooboooobooboooobboobooooobooa
O0000000004im_classO00 cO im_self 0000000000 OO0ODOOOOOO
goooboboooboboooboooobooboobobooboobobobooboobooooDbobo
cobooooooboooooooboooobooOo;b0b0 “0cboor>0ooboOoobOoOOobobUoOooDoooon
obooobOoboon _diet__ O0000O0OO0O0OO0O0OOCOOODOOOOOOOOOOO0O 3320
oboooooOobOoboooobooboobOooboooboobOobobbon0n__getattr__ () O
gooobooobooobooboooboooooboooobobooobooboboooooo

ubogbobooooobobobooooboobobobooooobobooboobaoboboanboo
U0bO000000 __setattr__ () O__delattr () O0000O0O00O0O0OO0OCOOOOOOO
booobooooboboooobooooboboooobooooa

oboobooboooboooboobooboobooobooobooboooboOoooboOoaon
oboooboooooobooooobooobo 3300 “0cooboooo>booboooooboon

ob00d:__dict_ O000O000DO0;__class_ O0O0OOOOO0OOODOOOOO

20



gogdg (fle) 0000 ODOOOODOOODODOODOODODODOOODODOOOODOODOOOOOOOOOO
000 open() OOos.popen(),os.fdopen (), 000 socke OO0 OO0O0OO makefile () O
@000 UdOHYUUO0OoO0OO0OO sys.stdin,
sys.stdout 000 sys.stderr 00000000000 0O0O0O0ODOO0O0OOOOOOODOOOO
0000000000 oooo0D0oooDodooo0oDoooooooOooDOooDOooOooOoog
O000000000Pyhon 0000000 O0DOOOODOOODOOODO

OO0 (internal type) 0 0000000000000 OCOODOODOOOOOOOOOOOOOOODOOO
gboboboooooboboboooooooooooboboboboooobobbooooon
ooooboboobooboooo

O0000O0ob00O0 DOooooboobbbO bbooOo0oO0ooouoooo (byte-compiled) DO OO0
Python D0 O0D0O0 OOO0ODOO (bytecode) DD ODDOODOO0O00ODOOODODOO0OODOO
gobooobooobooboooooooooooooob @oooooooooooono
gooooo)yoobooobooooooooooooobooooboooboooboobooooboooo
gboobooboobooo;obooboboooobobobooooboobobooboOobOoDbo
gboboobooooooooooo@oboboboboboboboboOo)yooooooo
gbooooboooboooboooboooboooboooboooooobooobooooo(@oboon
oooooo)oooooo

OO00D00O000000: co_name JOOOOOODODO; co_argcount DO DODODO (po-
sitional argument) O 0 0O 0; co_nlocals DOOO0OO (DOOOOO)ODOOODOOOO
O00; covarnames OO0 00000000000 O0ODOO (OOOOOoOOOOoOon),
co_cellvars 0 00O0OOOOOOOODODODOODODODODDODOODODOOOOODODODODOO
O;co_freevarsO0O0OO0OO0O0O0O00O00O0O00O0O0Oco_codedO0OOOOO0OOOO
000000000 co_consts 00000 O0O0OODODOOOOOOOOOODOODOOOO;
co_names JO0O00O0O0O0D00O00D00O0O00O00O00O000O0; co_filenameOdOOO
00000000000 0000000000; co_firstlineno0OOOO0D0OO0OOOO
O;co_lnotab 000000000 DOO0O0ODODODOOOOODOOOODODOOOOODODOOO
@OoooboodoooooooooobobbbbO00o0OgOgOd); co_stacksizeOOOO
@Oo0O0000000000)ODO0DO00000Db0D0Oco_flagsOOOOOOOOOOOO
000000000oOooooon

0000000000 co_flagsOOOOOOOOO:0x0400000000 ‘+xarguments’
0000000000000 0000DO0O0000D0D0DOO0000; ox0800000000O
‘»xkeywords’ 0000000 DOO0OD0ODOODOOODOODOODOOODOOOO;,0x2000000
dooodooooooooooooooooon

0000 (future feature) OO (‘from _ future_  import division’)dO0OOco_flags
00000 DOOo00Oo00DoOoDoDOO00bO00Oo0o0ooOOoo0DOooooooooooDooaon
dooooodo:oxz00000000000O000O0DOOO00OODODOOOODOOOOODOOO
O000000;0b00b00000Dn pythonODOOOx10000 oxlo00O0OOOOOODOO
gooad

co_flagsOOOOOO0ODOODOOOOOOODOODODODOOOOOODOODOOOO
000000000000 b00bDb0db0Odceco_consts 000000 ooooooboOoO
0000o00oOO0 0o0oooooodooo0oo0o0Dd0DdDoO0DOdDODOnd None
gooooo

U000 (frame) 00000 ODOO0OOOODOOODOODOODO (executionframe) DO OO OO
gboboobobooooboboooboobooooboboo@ooo)o
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0000000ooodD: fvack 0 (@I ODOO0O0OO0O0ODOO)ODOOODDODOODDODOOODOOO
Joo0b0o00o0boo0bbooobb0o0oubOod Noned; f_codeO0UOODDOOOO
000000000000 ouoooos flocals 0D OoDOoooDOoOoOODOO
0000000 f_globalsJOOOOODOOODOO; £ builtins 0 OOOOO (Python
O000)O0O0O0O; f_restricteddO0OO0O0O0OOOO0O (restricted execution) 0 00000
Jdddddooudgdds flastijd oo oo
Joooooobbooooooobo)yooo

J000obob0oDbo0dOd: f_traced NoneOODOOOOODOODODOOOOODDODODOOOOO
0o0o0o000000; f_exc_type, f_exc_value, f_exc_traceback UOOOOOOON
0000000 00o0oooooooboon0; f_linenoc000000O0O0OOOOOODOOO
0 —000000 (tracefunction) 000 0000000000000 OODOOOODOOOOO
0 @oodobooobobooooobo)ybooooooofflenod0000O0OO0DD0DOODOOO
OO0 (SetNextStatement 1 D 000000 O0)OOO4OooooOO

0000000 (traceback) OO0 OO0 OO00O0O0OO0O0O0O0OOCOOOODODODDOOOOOOO
gbbooooboogooboboobooboobooboobooboboobooooboobba
gbooobooooobbooboboooooobooobooobbooboooobooooboobo
goboooobooobooobbooooooboboooboboooooooobooooboooon
0ooo0oo0Oo0o0o0o0oo0onb (740 txry07000) 000000000 sys.exc_traceback
gbbodobodbdgidlsys.exc_info() UOUODOOOOOOOOO0OOOOOOOOOOO.
gobooboobooboboobooboobobooboobooboboooboobooon
gobobooobooooboooboobobooboooooboooboooooooboooobooooonon
oboboobO@uoboobooboobo)boooooooboooooooooobo;ob0oob0oo0oo
gbooobo0bo0bdidDblsys.last_traceback 000000000 OO0O0OO
U0000b00b00D00:tb_next 0000000000 @ODOODOODOODOODOODOO
uboo0)ooboobooboobioobioobbO0ob00d NoneDODOODO; tb_frame
gbobobOoooboooboobobobOobOdstb_lineno00000000O0DOODOO;
tb_lasti 0000000000000 O0O0O0O0OO0OOO0O0O0COOOODOOOOOOOOOOn
try 00000000 00D000D00D except OO finallyOOOOOODOOOOODOO
gbooooOobooooboboooobooboooo

0000 sliecey 00000 OODOODOODODOODUO UODOUODOODOODO (extended slice syntax) 0 O
000000o0oo0oo0o0000oooooooooooooo0o000oo0oooooonoo
0000000000000 000000 (ellipse) 00000000 DOO0OO afi:j:step] O
ali:j, k:1100000 al..., 1:37]1000000000000000O00O0D00O0 slice()
oooooooo
00000000000 start OO0 OO (lower bound) U O ; stop OO OO (upper bound) O
O;step 000000 (stepvalue) 00; 0000000000000 0O0O NoneOOOOO
odoooooooooooooooooooood
o0o0o0oooooooooooooooooog:
indices (self, length)

O0000000D0O0000 lengthOO00Olengeh 000000 DO0OO0ODOOOODOOO
odo00d0odoU0oU0oodDdDO000DOo0oU0OoU0ooOooDOoDOooDOoDOoDOoDOon
0000000000000 D000000000000000;0000 start D00 stop
0000000 O0step D0D00DO0ODODOODOODOODOOODOODODOODOODOODOODO
00000000 O00o0bO0bOO0bOooooooooooboOooooooooon230d
ooooooooo

OO0O00DDO (staticmethod) DO O0O0O0 OO0O0O0O0O00O0O0O0ODOOOOOOODOODOOOO
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gboboboboobopoooooooboboboboboboboobobboobono
boboobooooboobooboooboooboooobooboOooooboooboooooono
gboooooobooboboboboobooooooobooboboboboooooooonoa
gbbooobooboobbooobobooobbooboboobbooboobboooboann
googooobooboobboobooboobooboobooobooboobooobo
gbbooboboobooboobooboobOobo0o0ougbOobnfd staticmethod() OO
gooooo

obooobobooobobo cooobbobooooooooooooooooboboooooono
oboboooocooooobooboobooboooboooooooooooooooooboonoo
gbobooooooooboooboboboboboooobooooobDoboboboooooo
OO0000 “000000000 (user-defined method)” 0000000000000 OO0O0O
0000000000 0D00000000 classmethod() DOOOOOOO

3.3 JOO0oood

ooboooobooooooooooooooooobooobD oobooboooooboobooboooooDo
OH)ooooooooooooDoDOoOOOOOOODDODODOOOO0000 pythonOOOODOOOODOD
O000000000000ooooooooboooboDDbDOO00000000g (eperator overloading)
U000 PythonOO0O0O0OO0O0O0D0OOO0OO0O0O0ODO0O0O00O0 __getitem_ () OO0OD0OO0O0O0ODOODOO
Uo000o0Dx000000000000000000000%x[110 %x.__getitem_ (1) 00000
booooobooboboooooboobooobooooboboboooooooobOoboboooooon
ooooooooooon

0000000000000 000000000000000000000000000000000
000000000000 00000000000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000 MW3COO0O0000000000000000 NodeList0OODOOOOODOOOO
ooo)

331 OO0O0O0OO0O0OOO0ODO

__new__ (cls [ args... ] )
OO0 s00000000D0OQC00O00DOOO0DO0O0ODOO0 _new__ () OOODDOOODO (O
gooooOoOoOoOoQOOOO0OOO0O0O0O0O0O0OOoooooooooooooooooOH)yno@
00000000ooOoo0O0o00dooooOOoOoUU0UoooOOoDOoDOooUUOoboooOoDoOOd
goooogooo(@ooobooo0oO0)yooooDoDO0_new__()OOOOCOOOOOOOOO
ooooo0oO0O0O @O0 es0000000)00000000000

0000000000000 0o0000o0ooooooDoOooOoOOg ‘super (currentclass,
cs)y. _new_ (cIs[, ...1) O0000000O00O00O00O0OO00O0O0 _new_ () OOOODO
O00o0o0oobooooobo0oooooooooooooooooooooa

_new__ ()OO sOO0O0O000DDODOOOOO__init_ (self(, ...1)’ 000000000
Ob000__init_ () ODOOD0OO0OO0O0O0COOO0O0OO0Osef00000O0O0OO00ODOODOOOOOO
b0l _new__ () DOO0OD0O0D0O0DOO0ODOOO

_new__ ()0 csO0000D00DOO0O0O0ODOODOODODODOODO _init__ () OODODOODOO
gbooooon
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_new__ () 00000000OO0O0O0ODOO Gnt,str,tuple00)0000000000O0O0OO0O0OOO
uoooboooobooood

_init_(sel]{, ])
dddddd0dd0d00000000000000OoOOgd (constructor) 100 DO OOOOOOO

dooooooooooobobbbiob0bo0o000o00o_init (0000000000000
000000 __init__ () OO0O0OOO0ODODOO ‘BaseClass.__init__ (self, [args...]1)’
0000000000000 b0OOD0O0000__init () OODOOOOOOOCDOOOOOOOOO

obooobOooooboobooooobooooboOoboooooboooooOoooooOobooonoog
gooobobooooobobooooboboo0;b0b00ob00obD0bb00O00n TypeError
uooobooooboon

__del__ (self)
0000000000000 000000000O000000000ooOO0Oo0n (destructor) 00O O
00000000000 __del_ ()OOODOODOODODOOODOOOODO __del_ ()OOO
0000000000000 000000_del_ ()ODODOOODOOODOODOOODOO
0000000000000 00o000o000o00DoOo0oOo0oOoo0od__del_ (yOoOooOooOooO
0d0d0o0o0o00DOoU0od0o0o0o0oo0DOoU0o0DOoU0oDODOoUOoOoDoOoOoOD (@
odo0doooDoooo)ydoooooooooooooooooooooooooDooDooooo

0Ub _del__(yUObO0obOO0oOOOODOODOOOOOODODODODOODODOODOODODbOO
Ub00db0_del (yOOOOOOOOOOOOODOOOOOOO
O0: del ¥ 000 x._del () O0OD0000ODO0 —0O0OD0 xO0O0O0D0O0O0O (reference

count) J 100000000 xOOODOODODOODOOODOOOODOODOODOODODOOOOoOOO
0d000dDOo00o00oodUoDoo0oo0DOoU0DOoU0DoOO0o0ooO0UooDOooUoDoOOooDoOOon
do000:0000D00000ddoo0do0oD00oD(@oo0oooDO00oDo0o0ooOoooDOoOoooa
O00Do0oooooD)y 0000000000000 ooooooooooooooog
(sys.exc_traceback 00O D0OO00D0DOODODOODOODOOODOOOODOOODODOODODO
0y 0OD00d0O0oU00D0o0odoo0DOo0oo0DoU0oo0DoU0oDoO0oDoOoDOoooOooDooOoon
000000 (sys.last_traceback 0000000000000 ODOOODOOODOOODOO
odoo0oooD)y 00000000000 ooo0oooooooooooOooooo,;ooo
OO00000OONone O sys.exc_traceback [ sys.last_tracebackOOOOOOOOOO
0000000000000 0000000000O000000000000A0 (cycle detector) O O
000o00ooo0(@O00ooo0ooooo)ooooooooooooooooooooog
OO000 PythonOOODO__del_ () JODODDOOO0OOO0ODOOOODOOODOOOO__del_ () O
0000000000000 000DO00D0DO0000000 garbageODODOOODODOOOOGge
0dod0Oo0DOo0ooooOooooogoao

ob: _del ()OOOOOOOOODOOOOODOOOOOOOODOOO__del_ ()O0OOO
Uboo0ooobOobOooo0obooDbon sys.stderr 00000000000 OOO@OO
obOoooobooooboOo)boboboboobobo0_del (ybOOoOOO0OOOOOOO
_del (ObOOO0OO0OOOOOODOODOODOOOOODOOODOODOODOOOOOOO
uoobooobod _del_ ()0OO0OO0OO0O0OCOCOO0OOOOOOOOOOOOODOOODOOODOO
gboooboooobobooboooilsooobbooboooobooboooooboooon
obobooooobobobooooobobobooooobobobo0oOooonogd PythonOO
ooooooo;0b0ob0boobo0oooooob0b0obbo0b_del._obOOoboboo
OO00Omport 00000000000 DOOOODOOOOODOOOOODOOD

__repr__ (self)
000000 repr () U0DODODOODO0O@MDOO0OODO:reversequote) 0O OO0OODOOOO

24



00000o0oO “000d (offical)> 0000000000 DOO0OOOOOOOODO0OOOODOOO
goooooo(@uobOobO)obOooOobobOobOobOobOOoUoO pythonODOODODODODO
000000000 *<..some useful description...> 000000000000 0O0O0OODOOOOO0O
000b00b0bO0bO0o0oo0ob0obbObog _repr__()OOOODOOD _str__()OOO
0000000000000 00000000000 “0000 Gnformal)’000000000O0O0O
O0__repr_ ()UOGQOGQooooad

obooboooboobooboobooboboooooobooboooooooooooaon
ooooboooooo

__str___ (self)

_ 1t
_le

t

000000 str() D00 print 000000000 O0D0O0O0OO0DOOOOO “D0O00000
Oo0D0oOobbooOo0obobo0ooDDOoO pythonODOODOOODOOOOOODOOOD__repr__ () O
oooob:000bo0bcoboooobo0oboooboobooboobooooboboobOooonoo
obooooOoboooooooooon

(self, other
self, other

__eq self, other

ne_
_ gt
ge___

self, other

self, other

2100000000000 OD0ODO0O0O0OD0OD “O00d (richcomparison)” 000000 OOOOO
O__cmp_ ()OOODOOOOODOOOODDODOOOOUODOOOOODOOLODOOOODDOOOO: x<y
Ux.__ 1t (yyuoouoddU;x<=yUx._le () OODODOOODO;x==yUO x._eqg__ (y)
Joodddd;x!'=y000 x<>y0O x._ne_ (y)y OODDOOO;x>y0 x.__gt_ (y)y OODO
Ubod0;x»>=y0x._ge_ (yy UOUOOOOOOOODOODODODODODODODODOOOOO
oo0boobobooobooobboobbOooobUooobUooobooobobooobOoon
0000000000000 DO0O0000 TypeError 000000 0O0ODOODOOODO FalseOO
00 True 0000000 ODOOODOO

)
( )
( )
(self;, other)
( )
( )

obooobob0ooboobobooooboboooobUbbDx==00000b0000Db0ObO
UOx!'=y0000000C0O0O00O0CODOCO0ODO0O0_eq__OOOO0OODOOODOOOOODOOOO
ob0o0o0O0b0o0b0 _ne OOO0OO0OO0OO0OOOO0OOOOO

oobooOooooboboo@moboooobobooobooooboooboooboooboboooboooooo

ooo)ooooo(@ooooooo)oooooboooooooo;o0b0_ 1t O00_gt_ ()
uboooooooof_le. ()UO_ge_ ()OODOO _eqg _()O_ne_ ()O00O0o0OO00OO
ooooog

UboboooobooboobonDg (ecoerce) 0D ODODODODODODOODOODODODOO
Ub000b000000b0000000 NotImplementedOODOODOO

__cmp___ (self;, other)

oobO0o@oOo)booboobobooobooboob0oob0oo0obO0o0obO00b0O0self < other(
U0D0000000self == otherJUOOOOOself > otherOOOOODOOOO0DOOO
oooodooooon _cmp__ () U_eq_ ()OO0 _ne_ () OODOOOOO0OO0OO0O0O0OCO
uboooboobobobobobobobobobobobo ¢coboboyobooboboooo
obooobOoboooboobooooobooooboobooooobooboobooooooboobooonoo

__hash__ () U000oooooobobbbbbO0OO0@WO: _cmp__()OOOobbOODOOOOOUOO

OO0 Python 1.50000000000)

__rcmp__ (self, other)
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2100000000: 0000000000 O0DbOo0O

__hash__ (self)
0000 DO0000D000000000000000000000000000 nash() OOOO
000000000000 000O00DO0O00O0bO0bO0DbOO000O320000000000000
0dd0ooodoooooooooodooo0ooooo0ooooooooOoOoooDoooooo
00000000;000000000000000000000000D0O00O00OO000O0gQgo
(0oo0oDOoU0DOoU0DO)ODODOODODOODODOODOODOOO0O00O0O00 __cmp___ () ODOO
000000000000 __nhash__ () OOOOOOODOODOODOOOO;0000__cmp___ () O
00 _eq ()OODOOOODDOO__nhash_ () OODOODDODOOODDOODOOODOOO
00000000000 0o0oooo0oooo0oo0oDo0ooooo0o0onDdgd__cmp___()
000 _eq ()OOODOODOOODOOODOOO__hash. ()OOODOODODODOODOOODOO
0dd0o0d00oo0o000o0oO0U0ooOoU00oOoOO0U0DOoO0O0oDoOOUODO @WoUDOooooOoOoa
0000000000000 000D0000000: hashbucket 0000000 OOOODOOO0O
ooHa

__nonzero___ (self)
000000000000 bool () OODOODODODOODOOODOOFalsedDd TrueOOOad
0000 o000 10000000000000000000D00000O0000000__1en___()
o0 ODDODOOoDoOoOOoooOOoO0oO0oOdd__len_ () O__nonzero_ () OODOOODOO
000D00Do0ooO00ooo0ooooooooooooooooooooooooooooon

__unicode___ (self)
O00000 unicode () 0O00O0O0ODOO0OODDOO0OOOUnicode 000000O0O0ODODOOO0O
0000000000000 oooodoooodoooDoooooooDoobooooooooo
O0000000D0000000 UnicodeOOOODOOOO

332 0OO00DOOOODOOOODOOODO

gbooOoooboooooooobobooooobooboooobo((oboobooboobobOobooboon
x.name JO00)0000000000O0O0O0OOOOOOO

__getattr__ (self, name)
0000000000000 0doo0doDo00Do0o0DoOoDoODoO @OO0d0self00O0O
000000 ooooooodoooouooooDdooooooO)yoooooooooooooao
00 @OO0OO0)OOODOODDOOAttributeError 000000 O0OOOOOOOODOO

ooboboOo0oooboo0ooboO0o0ooboobOb0OO00_getattr__ () O0OO0O0OO0DOOOOODOOO
OO00000(C _getattr__ ()0 _setattr__ () 00000000 O0O0O0OOOOOOODOOO
O__getattr__ () 000 __setattr___ () 000000000000 OO0OODOOODOODOOO
__setattr_ () DO0OO00COOCOOO0O0O0O0DOOOOOOOCOOOOOOOOOOOOODOO
ooboobooooOoboobooboooboooobooooboooobooooboo@uon
gobooboooboboboobooo)boooboboboobooooboobooobobboobobooo
gbobooboobooobooboboboboooobobobOobOl__getattribute_ ()
oooobooboooboooao

__setattr__ (self, name, value)
0d00d0oO0odoo0boo00oDOo0DOo0d000oo0U0ODoOUODOoO0O0ODOoO@OUuoo
0000000000000 O)H)OoDoDOooDoOo0oDO0O0000nrame 000000 valued 000000
oooooood

__setattr_ () OOO0000O0O0O0O0DODOO0O0O0O00O00O00O0O0O0O0O ‘self.name = value’
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000000000 —00dDo0o0doodoooooooooodoooooooooooooog
0000000000000 00000000000000000000O “self.__dict__ [name]
= value’ 000000000000 DOO0OO0O0OD0O0O0O0ODODOO0O0O0ODODOO0O0O0ObODbOO0O0ObDbOOoOOg
000000000000 ooobooUobDOdn ‘object._ setattr_ (self, name,
value)'OODO0OO

__delattr__ (self, name)
__setattr_ () O0OO0OO0OO0OO0O0OO0OO0OO0O0OO0OOOOOCOOOOOOOOOOOOOOOOOOOO
000000000000 ‘del obj.name’ OOODOOODOOO0DOOODOOODOODOOODOO

gboboobOobooooboboooogooboo

U0000000000000000 (mew-styleclass)y DOOOO00O00OO

__getattribute__ (self, name)
0o0oOo0o00oDoOo0o0oooOo0ooooobOooooOooooDoOoooooooooOooooooaad
0 __getattr___ () O0D00O0O0D00O0ODO__getattr__ () 0O (@00D0OO0OO0OOODODOO)OO
0000000000000 000DO00DO(@DODbOO00)O0OODOO0OO00OAttributeError O
000000 o0o0oOO0o0oo0o00o0o00o00bOooDooooo0DOooDooooobOOooooooaoonoa
000000 ‘object._ _getattribute_ (self, name)' 000000000 OOOOOO0O
0000000000000 000O000o00oDO0o0obO0o0ooOoooooooog

000000 (descriptor) 0 OO

oooooboooooobooobooobooobboobobO0bbO (mbooboooogo (descriptor) 0O 0O)
bobooboboooboobooooboboooob 0oOn (ewner) DOOODOOODOOOOODOODOO
obooooooobbooooobOo “ob0>0000ob0b0ob0o0o0o0o0obO0b _diet__ OODOOOO
OO0000 (porperty) 000D O0DOO0O0OODOOOOOOODOOOOODODOO

__get___(self, instance, owner)
goooooobbobobbbbb @)oo oob oo
0000000 @obbo0oboboooboo0)ooboboobobO0dbowner00DOOO0OOO0O
odb000instance 100 0UOOOOOOO0ODO0OOOO0O0O0OOOOO owner 0000000
0do0odood NenelOOOOODODODODODOOOD (UOOOO0O)OOOOOOOOAttributeError
gooopobobooooooooo

__set___ (self, instance, value)
0000000000000 instance 00000000 valueOOOOOOOOOOOOOOO

__delete__ (self, instance)
0000000000000 instance 00000000000 0ODOODOOODO

ugbooaboooooono

000000000000 00D0 “00000000 (bindingbehaviour)” 00000000 O0O0O0ODOOOO
O0D0000DO0O0O000DOoOoboOoOognonO (descriptorprotoco) DO OOO: __get_ (),__set__ (),
000 __delete_ () U0OO0OODOODOO0OCOOODOODODOOOOOODOODOOOOODOODOOOO
0000000000000 oUDO000o0DoO0ODO0000D0O0DO00OoO0ODOO00DO0ODoOODOn

obooooooobOobooboooooboobobooooobOobOoboboooooobobooobooonog
goooooopobobobbbbibibdba.x0O0D0OO0OO0DDDOOOO0 a.__dict__['x"1 000
type(a).__dict_ [’x’]1 0000 type(a) DOOOO0OCOOOO0O0OO0OOOOOOOOOODOOOOC
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gboooboooboobon

goooooooooobobooooboboooobobobooooboboboooDobDobobooDog
OO000DO0O0O00PythonOODODODODOOOODOOOOOODOOOOODOOOODODOOOODODODO
oooo

oobooooboooobooobooOooooooobooOooobooooboooooobboooooooobooo
gooooooboobobooooboboooooobooboboooDobobooboboobobooo
Ubob0ooooooonoobOong (ebject () U type() DODOOOODOOOOO)OO0OOOOOO
gbooobOoobooooobooon

O00000oooooOOo0O0O0000ooo0oOooon (hindingODODOOD a.x00D000O0D0DDODO
ooooooboooobobob «a00boo0o:

ooOO0Og (birectCall) OOOOOO0O0OO0OO0O0OO0O0OOOOOOODOOODOOOODOOODOOODOOOOOOODOOODOO
O0:x._get__(a) OO00OO0OOOCODOODOO

0 (InstanceBinding) 0 O 0 0 OO0 O0O0OODODOODOCODDODOODOODDODODOOa.x 0OODOO:
type(a).__dict_ ['x'"].__get_ (a, type(a)) OODOODOOOO

100 (ClassBinding) OO0 00000000000 00000A.xO0D00D00: A.__dict_ ["x"].__get_ (None,
A)ODOO0OO0OO0OO00d

100 (Super Binding) a U super 0000000000 OODOO super (B, obj).m() O0OOO0O AODODO BO
000 obj.__class_.__mro_ O0OOOOO0OOOOO:A._ dict_ ['m"]._ _get_ (obj,
A)0000DO00O000O0O0O0O00O000

boboobOobooobooboboooobobooooboboooobobooooboobooboobooog
Ub0o000o0O0obO0b0000000_get__ () O _set_ () UOOOOOOOODOODOOOOOO
Ul _get__()OUOobOoobOobObOObOOO0ObOOO0ODbOOODOObOOOOOObOOObOobOOOnOOgn
gboogboobooboboboboobbooboooboobuoobooboobuoobooboobooonog
gboboobooooooboooooo

(staticmethod () O classmethod () OO00O)Python OO0 DOO0OODOODOODOODOODOODOODOO
000000000000 00oooboo0oob0oo0ooobooooo b ooOooOobooOoOooboOooooo
0000000000000 000000000000 0o0o0ooOoo00o0oO0ooOooDooOooOooboooOoOooOoon
oo

property () 00000000000 OO0OOOOOOOOODOOOOOOOOOOOOOOOOOOD
obooobOoboooooboooobooooonoo

__slots__

obobooooboboobooooobOoboooooobobooooooooOooboooooobobooon
gbboabooaboaboaboaboobaobooboobooboobobooobobobobooboo
goobooboboobooboobooboobobboboooboon

O00oooooooooDOo0o0o0oooooobobo0oOg _sless__ DO0O0O0O0O0ODOOOOOOOO
Uood_sless_O00O000O0OOCOOOO0ODOOOOOOODOOOODOODOOOOOOOODOOO0OO0
goboooobooooobooobo0ooboooooboooboooooooooooooooOoon __diet
gooooobooooobobooooobooooogoo

__slots_
Oo0o0000ooooobooooooooboooobooooooboooooooooooooonoo
O0000o0o0oOoooooooooooooooooooobooooooobooooooooaoono
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O000_slets__ 000000000 OOOOOOOODOOODOOODOODOOODOOO0O _dicet__
O_weakref 000000000000 O0DOOO0OO02200000000000

_slots__O00O0DOOO0DOOO

e dice__ 00000000 _slets 0000000000 O0OOCOO0OOOOOOOOOOOOOO
ooboobooboobbooboboooboooboobooboboO0ubDOAttributeError 000
0000000000000 0000000000 __slets__ ODOD0OOO0ODO__dict_ r0Q00n
oboooboooooboobooonog

2300000000:0000007_dict_ 0O _slots_ 00000000 ODOOOODOODO
ubogbuoobobobobooboaobooboobobobooboaboo

e _slots__ 000000 0O0DOODOOOOODODD _weakref _ 000000000 ODDODOOO
00000 (weakreference) 0000000000000 O000O00ODOOODO _slots__ 000
O000'_weakref_ 0000000000000 OOCODOOO2300000000:00
D000’ _weakref_ 'O _slots_ 000000000 DOODOODOOODOODOOOOOO
oono

e _slots _ O0O0OD0O0ODOO0ODOOOOOOOOOOODOODOODO 332000)0000000000O0
U000 _slets_ OO0 OD0OODOODODODOODOOOOOOODODODODODODODOOOO
boooboooob;b0o0obboooobooboobooooboooobOobooooboobooonoag
goono

uobooboooboobboobooooooooooooooooooobooooooooog
oboooooooboobobobobo@ooboooobooboboboboooooooo)ooon
oobooooobooooobooooobooooooobooooboooobooobooooboooooo
goooboooobobobooboboobobooooobooog

e _slots 0000O000O00DOOOOOOODOOOOOOODOOODODOOODODOOODO
U000 _slets_ 00000000 _dice. OOO0OOOOOOOO

e _slots__0O0longd str0000 tuple J000DO“0 00 (variable-length)y’ D0 0000000
ooooboooobobooood

e _slots 0000 000OO0OO0ODOODOODODODOODOODODOODOOODOOODOOOODOD
uboboobO;00bo00oo0boboooobooooboooobooooboOobooooobooonog
gooono

333 ODO00ODOOOODOOOOOOO

Jo00o0ob0oDoooooooDod type() 0O0D0O0ODD0DODOOODOODOO0OO0ODDODOOOOOOODOOOO
0000000 type (name, bases, dict) UOOOOOOOOOO

O0000000000000 _metaclass__ 00 0O00000D00type() OO0O00OO __metaclass__
ubobooboooobooboooooboobooooobooooboooboooog

e Jboobobbobbooboaoboand

- J000DOO0OO0OOODOOOODO -O0OO0OODOObOOOOODOObOOODOODn

uboabugbouooboobobooobboobboobooboobooboobobobobboobn
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_ _metaclass_
0000 namelbasesOU000 dict O0DODOO0OODODOO0ODODOOO0OODODOOOODOO
000000000000 0oooooobDbD wype()y DODDODDODOOD0OD0ODODU0OD0ODODU0ODODODOOODOO
oooooooboo2200000000000

Ofd0o0o0oo0oooooooooooo0ooooooobooooo:
e dict[’__metaclass_ "1 0000000O000O0O

- J0000DO0O0O0O0ODOODOODLOODOOODOODUODOObOOOODOOOODOOD (class__
uboooboobooboobooooo)boooooa

- 000000000 _metaclass_ 00000000000 O0O0O0O0OOOOOOCOOOOO

O000D0000D0ob00oO0OoOoDOn (types.ClassTypey DO OO DO

ooboooboooooooobooboobooooooooboobooboobooobooooboooon
goboooooooooooooooboobooooobooboooboooboobobooboobobooboboo
gboboobooooboobooooboooooboooo

334 ODO000OOOODOOODOOOOOOODOO

_call_(self[, args...])
O0oo0o0oooooooo “cbobob0”0o0bo0oboo0oboo;,o0b00oboobooobooooooon
x(argl, arg2, ...) O x._ call_ (argl, arg2, ...)0000000OO0OO0OODOOO

335 00000O0O0ODO0ODOOO

0000000000000 0DO00D0000O000000O000000D00DO00o0Do00ooOoooOOoo@Oon
00o0o00ooOO0)obOooooo@ooooOOo)yobhooOOooOOooDoOoDOoOOoooOoDOooOoooooad
000000000000 o0bO0bOO0ooDo0o0o0o0bO0ooO0o0oDoooooooooooooooa
0dodoo00ooodD, 0000000000 oDdoDoooooooobooooDoooooooad
000000 NODOOODOD O <=k < NOOOO KOOOODOOOODODOODOOOODOODOOO
0000000000000 DO0000DO(@MDODO0O0000__getslice_ ()(DDOO)OOOOOO
0000000000000 0oDO0oOdoDOobOO00o0bO0oD)0bOoO000O00O0OO0OO0O00PythonO0ODO
000000000 0oobo0ooboUdd append () count () index () dextend()d insert () U
pop () Oremove () Oreverse (V)O0O0O0O sort () DOOOOOOOO0OOOODOOONODOOOPython
0000000000000 00Okeys ()dvalues ()Uitems ()0 has_key ()0 get () clear ()0
setdefault ()Uiterkeys ()0 itervalues ()Uiteritems () U pop () popitem () Ucopy () U
OO0 update () 000000000000 DOO0OOO0DOOOOOOO0ODODOOOUserDictOOOOO0O
00000000000 _ _getitem_ ()0 __setitem_ ()O_ _delitem_  ()OO0O0O keys() O
00000000000 000D0000D00 pictMixinOOODODODOOOOODOOOODOODOODOODOO
0oooooobooood __add__ ()0O__radd_ ()O__iadd_ (O)0O_mul__ ()O__rmul__ ()0
ogod _imul___ () 0O0O0OO0OO@DDODOOOO0ODDOOOO0OL)ODODDDODO(@MDbDDUOOOUODDOO
0H)OODODOODOOODODODOODOOODOO;__coerce_ () OOODOOODOOODODOODOODOOO
J00doooogoooooobobDin D 0000000000000 __contains__ () DOOOOO
Jdddddd;d00dddidinb nas_key()y 00ooooooooooo;bbbbooooooa
00000000000 00000000DO000DO000DO000bO000DO0D0O00oDoOooDoOoooOooag
000000000000 00D0DO0000D0__iter_ () ODOOODODOOODOO;,00000000
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_dter_ () O iterkeys () UDOOD0ODOOO0DOOO0ODOO;0000000000000DO0O0OO
gboboobooooboboobooboooon

__len__ (self)
000000 len() 0000O0OOOOOODODOODODODOOOOODOOOOOO >»=000000
00000000000 000000000D000 __nonzero_ () OOO0OOOOODODOOOO
_len_ ()0OOO0OO0ODOOODODOODOOOOOODODOOODOODODOODOOOODODOOOO

__getitem__ (self, key)
self [key] 00O 00O (evaluation) 00000000 0OODOODOOODOODOOOOODOODOODOO
0000000000000 0o000o0do00oO00o0 (DO0D00oooooOooooooo
0)DOODOODOOODOO __getitem_ () DO00O0O0OO0OO0OO0OOOOkyOOOOOOOOOO
O0OTypeError 00000000000 DO,(ODODOO0ODOODOOODOODOODODOODOODOODOO
O)key OODODODOOODOOOO0ODOOOOODOODOOOIndexError0000000O0O00ODO0O
O000: for0000000D0O0O0ODODOODODOODODOODOODODOOOODOOOGd
000000 IndexError 000000000 DOO0OOCODOOO

__setitem__ (self, key, value)
self [key] 000000000 0DO0O0ODOOODOOODOOO__getitem_ () OODOOODOOODOO
00000000o0o00ooo0o00ooo0oo0oo0oo0ooOooooooOoooOooDoogg
000D000D0o000o00odooo00oooooDoooooooooooooooooooog

00000000 keyODOOODODO__getitem () 0OD00OOO0ODOODODOODOOOODOO
oooooo

__delitem__ (self, key)
self [key] 000000000 0D0O0ODOO0ODOOO__getitem__ () OODOOODOOODOODOO
00000ooo00oo00oooooooooooo0oo0ooooooooooooooooooa
0000000000000 00DO0DO keyODODOODOO__getitem_ () ODOOOOOOOO

ododooDoooooooooon

__iter__ (self)
0000000000000 0odoo0o0oooooooooo0ooooDooooooon
00000DOoo0oo00ooo0o00oooooooooooooooooooooooooo
0d0000o0oU0D0D0o0DO00U0U0oO0UoooO0DoOO00oO0OoUDOoUODOoUODOODOOOO
O iterkeys () DODOODOOODOOODOOODOODOO

gooobooobogoboooooboooboobobooboooboobooooo;goboooobobboDo
O00D0o000O0o00o0O000ooO0o00oO00o0oDOooo0oO0o0bO0O00oDOgPythonD OO0
oooobooo“coboobor>oobooooboan

U0b00oo0bO0oobO0 (dnO000 not in)O00OO00D0OOCOO0OOCOO0DOOODOOOOODOOODOOC
ugobgdgbooobboobbobobuooboobbobbooboobboobbooboobooan
gboooboooboobooboobooboobooo

__contains___(self, item)
0000000000000 00000D000ooooOo0iemd self 00000 O0O0OODOOOOO
0d0D00D0o0DOo00o0oo0oodboo000ooooooUOooDoOooDoDoOoooOooog
0d000D0U0o0D0D00oo0oooDOo0ooooooDoooooaon
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336 OD0O0OOOO0OODOOOODOOOOOODOOODObOOOD

oobooooboooboboooooooooboooooobbooooboooooOoooobooooobooooon
gbbodboobobooboboboobgibi__getslice. (yUOOOOO0OOOOO;0000000
gboogobooobooboobooboooboo

__getslice__ (self, i, )
00002200 00000000000000000000D000O0 __getitem () OOOOOO
odo0obooODOo0o0ooooooooooooo

self [i:j] 0000000000000 0O0O0O0O0OOCO0ODOOO0O0OO0D0O00 seif 00OODOOOO
ugoboboboooobbobbog ;g j0o0aobbobooonobibl sys.maxint 0000
goboooboooboboobooobobooobooobooobboooboboobboon
obOobooooboobodooboobooon _1en. () 0OOO0OO0OO0OO0OOOOOODOODOO
AttributeError 0000000000000 O0OO0O0O0O0O0DOOODOOODOOOOOOOOOO
vboboubuoboooboboboboboboooboobdobobobd__getslice_ () OO
uoboooboobooobooobo0ooboo0ooboobng __getitem_ () 0O0OO0OD0OOO

__setslice__ (self, i, j, sequence)

self [i:j1 0000000000 0DO0O0O0O00DOO:;000,000000__getslice_ () O
ooooooboooooono

OO0O00O000000000D0D00__setslice_ () O0OO0OOOself[i:j:k1 00000000000
UO000__setslice_ () O0O0OO00OO0OO0O0OO0OD0DOOOODOODODDOOOODOO__setitem__ ()
oooobooo

__delslice__ (self, i, )
self [i:j] 0000000000000 0DOD00ODO:0D00,;000000__getslice_ () OO
oooooooooooo

O0O00O000000b0oO0Db000__delslice_ () OOOOOselfli:j:k1 00000000000
U000__delslice_ () O0O0OO0OO0ODOO0OOO0ODODOOOODOODODODOOOODOO__delitem_ ()
oooobooo

gooooboboboodooooboboboboodgoobobboodooobobDbbbooogo
Jooooooboooooooboboobboooooooob b0 bObbooooOoooo
0o0o0000ooonon__getitem_ ()U__setitem () DOO0O0O __delitem () ODOOOO
odoodoooooooooooooooono

ooboooboooboooboboooooooooooboog pythonODOO0DOOODOOODOODOOOO
000000 (__getitem_ ()0 __setitem_ () DOO0O_ delitem () OOOOOOOOOO
Jooooooboooooooooboooog):
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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, 1i, J):

return self[max (0, i):max (0, J):]
def __setslice__ (self, i, Jj, seq):

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

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

max () U0 0000000000000 0000;000000__+slice_ () ODOOOOOO0OOOO

godoboobooooboooodooooooooooooooooo00oo00o00o0000 __sitem ()
Ub0o00bo0o0oob0bo0oo0O0bO0o00ogn__«slice. () OOO0OO0OO “00000O (cooked)” OO
ubbooboboobboobooboooboobbobbooboboobooboobooboabooan
obobooooooooooooboobob @oobobobooDoooboboooooooo) O
ubboobooooboboooboobooboobouooobOoboobOob_«item () 0OO0O0ODOO
oboooooboobobooooobOoobooooooobobooooobOobobooobooboOobooOoon
uboboobbooboboobboobboo,gobboobb_~item_ () UOO0O0OOO0ODOOOO
gbooboooobobooboboboobobooboboobobdbmax(o, 1)y DODODOO
gbooobooboooooboon

33.7 0000O0ODOODOODOODOO

bboobouobobooooobooboboooooboobooobooooboboooooobobooooon
gbooooobobooooboobobooooboobobo@ouooooboobobooooobooon)
gboooboobooooboobooboobooooono

__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)
00o0oooooooooogog (+,-,*,//,% divmod (), pow (), *x,<<,>>, &, 7, YO ODOO
00000000000000000 x+y0OO0OOx0 __add__ () OOOODOOODOODOOODOOO
O0000000Ox.__add_ (y)y OO0ODOOOOODO_ _divmod__ () OODOODO0O__ _floordiv__ ()
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O_mod_ () OOOODOODOODOODOODOODODO,; __truediv__ () (OOOD0)H)ODO
oboooboobooboouoboobbooobooobbodlpow()y bOOOoOoOoOOOOOO
_pow__ ()OOOO0OODOOOCODOODOOOODOOOOOOODOOOOO

__div__ (self, other)

__truediv__ (self, other)
ooo0ood () DOOO0DDO0DO0OD0D0ODO0D0DDOO0OD0DDOODO_ _truediv__ () OO
_ future_ .division 0000000 ODOODOOODOOOODODOOODOO __div_ ()
000000 sO0000000bO0b0o00bOoooooooobOooooDoDooooooooaoog
0000000000000 00000;00000TypeError 00000000

__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)
O00obD00o0ooooobobogd (+, =, *, /, %, divmod (), pow (), **%, <<, >>, &, ~, )OO0
0000000000000 000000D0000000 (reflected, swapped: 000 0O000)0O0O0
00000000 DO000DO0000DO0000oDOO000o0O0o0oDDbOo0oO0ooDoDOoOoOoooOOoa
00D0000Ox-y0OOO0OOOyO __rsub_ () OODOODODOOODODOOODODOOODOOOO
y._rsub__(x) 000000 O0ODO0O0OO0Opow() O _rpow__ () OODOODOOOOCODOO

ooooboOob boobooooboboboooobooo)o

___iadd__ (self, other)
___isub__ (self, other)
( )
( )

__imul__ (self, other

__idiv__ (self, other

__itruediv___ (self, other)

__iflooxrdiv___ (self, other)

__imod__ (self, other)

__ipow___ (self, other[, modulo])

__ilshift__ (self, other)

__irshift__ (self, other)

__iand__ (self, other)

__ixor__ (self, other)

__ior__ (self, other)
O000O0D0O0O0D00O00000DO (augmented arithmetic operations, +=, —=, x=, /=, $=, «x=, <<=,
>>=¢= "= |=)0000000000000000000O00DO0O0OOC0OOO0OO000 (self O
00000D)Oo0DOoooooooo@oooo sef 0000000 0ODOOO)ODOODOOODOO
00000000000 DOO00OO000000DOO0DOO0O0bOO0ODODO0o0oOobOOobOOooDOooOooooo
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Uboboo0b0bOx+=y0000000x0 __iadd__ () ODO0O0O0O0OO0OO0ODODOOODODOODOO
UO0x.__iadd__ (y) D0OO0O0OO0OO0O0O0O0DOO0DOOx0 __iadd() OODOOOOOOOOOOOO
obooobob0oodbOx+yO0oO0O0O0OO0x.__add__(yy OOOy._radd_ (x) OOOOOODO

__neqg__ (self)
__pos___(self)
__abs___ (self)

__invert__ (self)
oooooo (- +,abs() 000 ~»OODOO0OOOOODOODOOOOOO

__complex__ (self)

__int__ (self)

__long__ (self)

_ float__ (self)
000000 complex(),int(),long(),000 fleat () OOOOODODOOODODOOOODODOO
0od0ooobDopooooogooo

__oct___(self)

__hex__ (self)
000000 oct() D00 hex() OOOODOOOOOOOOOOOOOOOOOOOOOODOO
ooooo

__coerce___(self, other)
“000000 (mixed-mode)” 0000000000000 ODOOO0OOOODOODOONO self O other
000000000000 02000000000000D0DO000000O0O0 D NoneO0dDOOODOO
O000000000DQ0 otherOOODODOOOD NoneOOODOODOODODOOOODOODOODOO
000000000 oo0o0ooooooDo00oooDooDodoo0ooDo@ooooooooog
000000000000 DO0000000 self 0 other 0O00DO0O0OODODOODOOO)HYOO
OO0 NotImplementedOOOOOONoneOOODOOOOOOO

3.3.8 0OOODOO (coercion rule)

00000000 (coercion) 000000000000 OO0DODODOOODOOOODOODOOODOODOO
goboboooboboboobooboboboboobos;ooboboboooboobobobooog
goboobooooboooooboboooboobboooboooooooobooobooboobooboon
Python3.00 0000000000000 O0O0ODOOOCOOO

* 0000000000000 UnicodeODDOOOODOO0OOO0ODOOODOODOOOODOODOOO
gboooboooboooooo

- J000DO0OU000ODODLOUODOUODUODbDODOOUODObOOOOODUODOODO (mixed-mode) O O
goboobobooobooboooboobobooooboobooong

Uob00O0oo0iO (ebject0000O0ooboOO)0O0O0OD0OO0O00O0O00O0O0 __coerce__ () O0OO
U000bO0000000000;_coerce__ () DO0OD0OO0OO0O0OO0O00O0ODOOO coerce()
ooooboboooobooboon

- U000 NotImplementedUUDUOOOOOODOOOOOOOOOOOOODOOODODOO

0000000 _op__(yOOO _rop_ ()yOOOOO4O4Ooooodododo4odoboodo4oodd
oooooo;__iop_ ODO0OOOODOOOOODOOOOODOOOO +wO00D00O__add__()
Ul _radd ()OOOO0OOO0OO0OO0OO0OOOCOODOOOOOOO0ODOOOO0O0__iadd__0O00OO

oooobobo0oobooboooooboooooobooo
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000b00bxO000ydOOOUOODO x.__op__(y) OOODOOODODODODODOODOODODOODOO
O0ONotImplemented JOOOOOOOYy.__rop_ (x) DOOODOOODOOOOODOOODOO
O00O0ONotImplemented O OOOO TypeError DO 000000 0OOOOOOOOOOOO
ooooboooboooog:

obooboob:0booobo0oboooob0oobooobobooooboooooboooboOoboon
oobooOoobooOooooboobobbooobooobooobo0oobooOob0o0oo0n0n _op_ ()
Uoogooodgooboddnd _rop. () OOOOOO0OO0O00OO0O00O0C0O0O0O0O0O0O0O0O0O0O0
gooobooboooobooboooobooooobobooooboob0OoDOoDbDO _oep__ OO0
obooobooobooobooboooo:-0coboboboobooboobooooboooboOobooOono
obooobobooooobooooboobooooobooboooo

gboobobobobOobobobDoboooobDooDooooo0O0bf_op__ () O __rop__ ()
ooboOoobooboobooboobbooboobooobooooboooboooboooooa
ooboobooobooboboobooooooobooooOoooobooobooooooooboOooonoo
oboooboooooboboooooboooooobon

(+=0000)00000000000000000000000__iop_ () 000000000
__iop_ ()000O0O00DOOOCOOOOOOOOOOOOO _ op_ ()O0O0/000_ rop_ ()
000000000000000000000000

x+yODOOOxOOO (concatenation) 0 000000 00D0OOOOO0O0ODODODOODOOOOOO
oooobooo

xxyO0OODOO0OD0OODOOD0OO0ODOO epeay OO0 0OO0ODOOOOOOOODOOOODOOODO
U0 (int 000 long)UO0OO0O0O0OO0O0OO0ODOOOOOOODOOOOODOO

(_eq (OOoOoooobOOODOODOOO)00000O0O0O0OOOO0OO0OO0OO0O0O0OO0O0O0C_cmp__0)
OO0O00OobOonbO)yboOoog (three-way comparison) D 000000000000 OOOOOOOO
ooooboooooo

000000000 000000 int,long000 floatOOOOODOOOODO;000complex
0000000000000 0000000000000000000000O00000O0O000O0
000 complex 00O O0DO0OOODOOO0OOODOODOO0OOODOODOOOODOODOOOOOO
00 coerce() UODODODDOOOO __coerce_ () OOOODODODDODOOOOO
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0d

Juood

41 000O00ODO0O (naming and binding)

OO0 (mname) 00000000000 OCO0DODOOO0DOCOOO0O0ODO0O0O (namebinding O00O0O0ODO
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(elO0O0ODOODOOODOOOOO umbindOOO)OOOOOODO
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

0o00o00oodooooodoooDoooooo0bOoooooooooooooooooooooonoag
00000000000000__puiltins__ 0000000000000 __builtins__ 00000
0000 @Oo0000000b000000000000)0D0DLO0ODO0O0DOO0DOO0O000__builtins_
000o00o0dodboooobon _builtin., (O0O:00) 0000000 0OO0DO0OOO0OOOOOO
0000 (restricted execution) 00000000 OOOOONO

ooooooobobobooboobooooboobot mpertDO0000ODOOO0ODOOOOODOOOD
OO00000000D0 (mainmodule) D00 __ main_ 0000000

gboooooboobobooobooboboooooobooboboobooboobobooooooobon
clobal OO OOO0OOOOOODOOOOODOOOOOOODOOOOO

obooooooobobooooooboobobooooooobboobOooooooboobobooooooOon
gooooooobooboooboooooobobooboooooboobobooboboobDobobobooobooo
gbooobooooboboobooboooon

411 0OO0OOOODOOOOO

U00000O000000000 (nestedscope) 10O O0O0O0OPythonOOOOOOOOOOOOOOO

ooooogo
gbbooboobbobboobbobbobbobboboboobooboobooboobboan

googboooboobooboobooboobooo

0000000000 importd —“import » —00000000000O0O0OCOO0O0O0OOCOO0ODO
gbooOobooooboboobooboboooboboonbogn SyntaxError 0000000

exec00DOOODOOODODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
O000Oexec0000000000000O000000000000000 SyntaxBrror 0000000
(0000000000 ‘exec ob’ 00000000000 ‘exec obj in ns’ 000000000
ooooo)
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eval ()0 execfile()ODOOO input () 000000 execOODOOODOOOODO0OOOOOODO
00000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000O0000000
oooooooo!

execUDODOOO eval () OO0 execfile() UUOOOOOOOOOOOOOODOOOOOOOOO
googooboooboboboobobbooobooboobuoobooboobooboobooboooo
gooo

42 0O0O

gbboaobooaboaboobuogbuoobuooboobooboobobobobboobbobobooaboo
gbobobobobobooooooboobobobOoboub (aise)i0ODO; 0000000000
gboboooobooooboobooooobooboboooooboboooboobOobooooobOoboooon
oooo0O0 00 (handle)DOOOOOOOOO

Python 00000000000 O0OOOO (D0ODODOOO)ODODODODODODOOOOOOODOO
Python OO O0O0O0D0Oraise0000000000000000000O0O0OOOOOOOOO (exception
handler) 0 0 try..except DO0OOOOD0DDO0O00O0OOOtry.. finallyOOOODOOOOOODOO
000 (cleanupcode) 000 00000000000 ODODOOOOOO0O0OOOO0OODODDOOODOOO
ododooDOoU0ooooooooooa

Python OO ODOOO0O0OO “O000000OO (termination)” 00 00000000: 000000000
googooobooboobooboobooboobooboobooboobobbooboboooboo
gbooo@ooooboboooooobooboboooobooboobO)boboobooboobOoDbobo
obooooOobooooobobooooobooon

obooooobooboboobOoboooobooboooobobobooooboboooooobooboboonog
U000000DO0Db0O00000D0D systemExit0O00OD0OO0O0O00OODO (backtrace) 0 00O O
goo

gbooboooobooooboobooboboboobo0b0Ubexeept 0000000 ODOOOO
Ub00000bO0b00000000000000O00Oexcept 000000000 OO0OOOOOOO
oboooooboooooon

U0oo00oo0ooo0ooboooobO WweneOODODODOD)DODO O (value)DODODODO
U;dboboooboboooooboooobooobooboobooboobooobooooobooooobooooag
booooobooboboobooboobobooooobooboobooooboboooooobOoboOoon
oboooooboooogon

O0: DO00O0DOO0DbO0o00oODPython APIDODODOOOOODOODOOOODOODOOOOO
OPythonOODO0OODO0ODOOODOOOODOOODOOOODOOODOOODOOODOOODO
oboooooobOoboobooboooooooooobooboobobobooooooooooboobon
gbooooobooooooboooooboon

try 0000000 7400raise000000 6900000000000

'D00000000000000000000000000000000000000000000000000000000
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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)

oobooboooOoobOmobooobooboboooooboboooooobooooooooo0onbO 3000
googbooboobobooboboboboboboobooboooboobooboobooboobooonoo
goooboooooogn:

- 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 = and_test ( "or" and_test )x | 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
U000000bO0oob0oooobooO pythonOOO00O0O00O0O0O0OO eval()OOOOOODOOOOOO
goo(@oobooboobooooboboooobooooooo)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) DOOOO0O0D0OO0O0OODOOOO0100000000000DO0O0O

5383 0OODOOO (slicing)

oboobooooobobooboobooobO@ooboooboobooboo)boobooboooooboooa
oooobooooboooobooobboobboobodelD00bDOoobO0bOO0OODOO0ObOOOOODOO
goooboooooogn:

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 = "Ll

goboobobooooooboobobooobooobo-obobooboobbooboobooboobooon
oboooooboooooboooboooooboooooooboobooboooooboo@moobooono
U0000oDO0o0D0o0oDooooDoon elipsis)yD0000O0DHDOODODODODOODODOODOOOOOOOO
bobooboobooobooooboooooobobooooboboobooboboooobOoboOoon
gbooooboobobooooboboooooboobobooooobooboboooooboboooon
obooobOobooooobobooobooboobooobOOooooobooboooooboobooooboOoboOono

obooooboobooooobobobooooobobo0oobOOoboboooooboboooooonoa
goooooobooooboobobooooboobobooooobUobboobogbDobDooboobDOobDooo
oboooboobob;000b00oo0obbo0oboing sys.maxintOOOOOOOO0OOOOOOO
bobOoboobooboboboooboobooobooboboobobobo000,;000000000000O
oo0oO0o0ooDooboboboobD k0 <=k < jOO0b0000000DOO0OOOODODODOODOOD
gooooooboooobo;0jooooooobooooboooboooobboobobooboooDo
g@oboooboobobobooooboboboobobooo)b

gboobooooooooobooboboboooooooboobobOobobooooooooboooon
obooooobobooooobobooooobobooooobobooooboOoboboooboOobooon
goooooboobooboobobooooobobooooobobbooboobobooooobOobDooo
obdooobooboobooboobooboobOoobOoOobOOoobO;0boboo0oboobOooog
gboboooobooboboooobooboboooooboboooooobobooooooboobooooon
oo0o0o0oO000o0b00o0b00obO00b000b00 Ellipsis00000000O0O00O00O0O0DOOODOO
oo0oopoooooboobogDbOo 3200)00start, stopd00 step0O0O00ODOOOOODOO
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Uo00ooDoobOooogoDon ¢tidey DOO0O0O0DOO0OO0ODO0OOONoned0oooooonoO

5834 0000 (call)

D000 () DO000O00000D000D (callableobject, 0D OOOO0O0)0O0D0OOOOO0O0OODO
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)
obooooobooooo7s0o0oo0booonog

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

U0O0000Db0000D000 ‘#,expression’ DO0O0O00O0O0OC0O0OO0O 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
OO0o0oo0o0oobooooo0 ind00O0;00000000075000000000000000
U0 return00000000000O00O00O00OCO (returnvalue)JOO0O00O0O0OO

gboogoboooboobooboobo:-0o0obbbboooobboboos;ooobobbobooooon
O000D000O0OPython 00000000 O0OOO0OOODOOOOODO

gboobodgbouodgbd:-gboobbooboobooboooboobaa

gbobooboobooboobobooboo:- 0000000000000 bOO0ObOO0ObOObDOOObObOO0OOOn
ooboobooobOoboooboooobooboobooob:00000000000000000O0

ooogo
gboboobooboooob: 0000 _call () ODOO0OOOCOODOOOOOOOODOOOO;
_call (OOOOOOOOOOOOOOOOOOOOOOOOOO

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)

oooodbooobo @obooboobuobo)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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000000000000000000000O0000?

000000 0b0O00bO00bO000o00n0d:x == (x/y)xy + (x%y) OOO0O0OO0OO0OOCOOOODO
J000oooooobobooOobO divmod(): divmod (x, y) == (x/y, x%y) d0oddoogoogo
000o0oooooooo0o0000o00000ooOoOoog,; x/yQd floor(x/y) O floor(x/y) - 1
000000000000000000000O00000o000?3

00002300 00000000000000D00000000O00O0O00ODOO0O0ODO0O divmeod () O
0000000000000 bDb0o0oU00oUD abs () DODOOOOO
dooooooooood

+(00)DDOO0O0DODO00DDODO00DOD00D00D000oD0O0OoDoDO00oD0ODoDOoooDOoOooDoOooog
00000000 DO000000000000000O00D0DLO00DO00DbOO00DOOO00oDoOooDoOon
00000 (concatenate) 1 0 O OO

-(OH)oobooooooboooooboooooOooooooobooooobooboooooo

5.7 D0O0O0O0O (shifting operation)

go0oo0oooooooooooboooooooooon:
shift_expr = a_expr | shift_expr ( "<<" | ">>" ) a_expr

booooooobobobooooooobooboboooooboboboobooooobooboboon
obboobOobooooobobooobooboooooboboooobobobooooboOoooon

nO00000000O0Opow(2,n) 000000000000 O0O0O000A0000000000Opow(2,n)
oo0oobooooob0obooooOo;,0b00obo0oboon (everflow) OO0 DOO0OO0OO0OO0OODOOODOO
gboobobobobobobobbooboobuobodbpow(2, 31y DODODODOODODOOOO
uboboobobooooboboobOoboooobOobn valueError0dooooonono

58 00000OO0ODOOOOO (binary bit-wise operation)

oboooooooooobobooobooooooboooooboboobooog:

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

sd000000O00oO0c00o0o0o ANDOODOOOOOOooooObOooboobooobooobooon
gbooobooboooobobobooogoobo

~000000000000000 XOR(DOOOR)OOOODOoooooooooboobobooooboo
googboooboobooboobooboobooo

|gooobooooboooooooorR@WOooop)DogooooooDooboboooooDon
gbooobOobooooboboooooboooooga

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 - L S e el L PSR N
| "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...yopyzO0OODOO0OOOO0ODOODOOODOOODOODOOOOODOODOO
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
gooooooo

ooooobobooboobOoboooobobObo0obOO0bO00b0inO000 not inO00O0O0O00O0OO
gboobooboboobooboobboobboobbooboboboobooboobooboobbon
gooooo)

gbobooboboobooboooooobooooooboon:

e J0bobbobooboobooboobod

- J0000DO0OO0ODOOOOOOOOOOODLOOO@M@OUODbOOn oxd() OOO)OOODOOODOO
(Iexicographically) D0 OO 0OOOO0OUnicode D00 8000000000000 OOOOODDOO
ooogo

- J0000OO0OOOOOOOOOOOOODOOODOOODOOODOOOOOODOOOOOOODODO
oobObOoobO0oobOoooOooobOoobOOooobOobooOoOobOooOobooOooboOooooooooan
obooobooboooboboboboooboobooogoon

ooboobobooboooboooooboooobobooboooooooooooboooobooOooboooonoo
ooodbdOecmp([1,2,x], [1,2,y])0cmp(x,y) 000000000000000000
oboooooobooboooobooobooboooooooboob @WooorL, 21 < [1,2,31
ooogoo)o

00 @O))OUDUODUODKkey, valuey OO OOOODOODOODOOOOODOODODOOOOO
000040000000000000000000000000000000000000000

‘0000000000000000000000000000000000000000
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oo’

- J0000DODODOOOUODUOLOUODODUODLUODODODOOUObLDODODOOODOO
ooobooboobooobooboobobooooooobooooboobooboobooooOooonoo
ooooooboooo

U000 in000 not in000000D00O00O00O0OO0O0(@CUOUOOOOOmembershipy0O00OOO
x in sO0x000 sOOO0OO0O0O0ODOO0OOOOOODODOOOOOOODOOOOOO0O0D000x not in
sOx in sO00 (negation 00 000000000000 DOOOOO0O0ODOOOOODOOOOOO
obOoooOOo;00o0b0boocooobooooooboo0oooobooooboobobooooboOobon
goooooobooooboobobooooboobobooooobobboooOgbDobDooboobDOobDooo
O0o0oooooDOoOoooOoO0o0ooooooDoOoO0o0obOoDO0O0ODO0O0Okey in dic00ODODOD
oooooobOooooobooboboobobooboooobooo;,obooooboobooboooooooonoo
ooo

gboooboobbobbobDx in yOx ==yl go0oobooobooobo 0000000000
oboooboboooooboon

Unicode 00000000 0DDDO0O0OO00O0x in yOxDODyOOOOOOODODOOOOOOODODO
Uobo0oboooobooooooobonD y.find(x) '= -1000x000 yOOOODOOODO
ubboboboobooboobodibduw ab’ in "abe’ U TrueUOOOOOOO0OO0OO0OOOOOO
gboooboobooboobobobooboobooboobooooog™ in "abe" O TrueUOO
gboboobOobooo230b0000000:0000x000 100000000000 0O000O0O0OOG

__contains_ () OO00OO0OOCOO0OOOOCOO0OODODOOO0OODOOOx iny ODOOODODOD
y.__contains__ (x) OO0O0O00O0O0O0O0O0OOOOOCOOOOO
__contains__ () OOO0OOO0OO0O0DO0 __getitem () OO0OO0O0O0O00O0O0O0O0DOOO0OOCOO

UO0x in yOx ==yl 00000000 0DOO0O0OOODOOiO000D00O0OO0ODOOOOODOODOO
Ubooboooboobo:00b0000D0 IndexError 000000000000 ODOOOO (DO
oboooOobo0o0oooboboobO in0000obO0oboooooboooo)o

U000 not in0O00inO00000000O0O00O0O0O0O0OOOCOOO

000 is000 is not OOO0OO0O0DOOOO0DOOOO0OODOOOOODOOOO0DOO0O00O0DO:x 1s yOO
xOyobhooboboboobooooboboobobooboboObx is not yOO4isOODOUO
ubooobooooboo

510 O0O0OO0OO (boolean operation)

OO000000000 PythonOODODOOOODODOOODODODOOODOODOOOO:

expression = or_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

oboboob0o0oobOoobOoboo0oobO0oooobo0oob0o0ooobo0oooodb:NoneOOOOOODO
oobooobooboooooboobo@obooooboooobooonD)yooooooo(@Oo)yooo (false) O
oooobooboooooboooobD auey0O0O0ODODOOO

Uil notdb0oo0O0oobOOO0OO0OOO0O0O 100000000000 0c000O0DOO

SPython 00000000000 O0DO0DOOD (key,value) 100000000000 00000000000000000O0
0o0o0ooooooooooooooooooooooooooooooooooooooooboOon pythonOOooooooOooOO
goboooooooOoO0booOoooooboOoOooooOoOoOo(yobooOoOobO0oO0OOOoO0OOO0O0bO0OO0O0COOO00G0OO0O0BOOO
ooooooooogd
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Ux and yOUOUODOxOOOOOO;x00000x0000000;0000000000y0000
ubooobooboooooo

Ux or yUOOOxOOOODOO;xO0O0OO0OxODOOOOOO;0000000000y00008D0
obooobooooonboon

(andd not O00OO0OO0OO0OO0 OO0 1000000000000 COOODOOOOODOOOCOOOODOOOn
gboboooobooooobob sgobobobb0osbooboobobbooboobobbobobooo
Ub0000s or "foo! UOOOOOOODOODOOOOOOODOODOODODOOOONnet00OOOO
oboobOobobOoobOoooOooooooobooooOooooOoooboOoooboOoooooboooobooOooogn
U000 not "foo! OO 70O0OOO 0oOOOONO)

511 000 (lambda)

lambda_form := "lambda" [parameter_list]: expression

00000 (lambdaform, 0 0O OO (lambdaexpression)) 0000000000 OOOODOOOOODOOO
0000000 0o0b0o0b0o0obOo0bO;d lambda arguments:  expression00 0000000
g0o00OOd0o0o0o0oDOOobOoOooOobOOdooooobooonog

def name (arguments) :
return expression

obooooOooooooboooooono

oboboooooooooooor7soboooooobooboooobobobooooobooboooo
statement) 1 000000000 O0O0OOOOOODOOO

512 0OOOOO

expression_list = expression ( "," expression )x [","]
Odo0boo0oo0oo0oodooooooooooooboboooooooooooooooobooooon
O0o0o0o0o0oooooobooooobooboooooooonon

U0000000@oooo (singleton))y D0O0D0OO0O00O0OO0O0O0OOOOOOOOOOOODOOODOO
goooooboooooobooooboooooooooooobooobo @Woooboobboboboo
gooobooooo: oooboon)

513 00OOO

Python 0O 0000000 O0ODOO0OOO0ODOOOOCOODOOOOOOOOOODOOOOOOODOOOOO
gooobooboooobobooooobobooooooDo

gbooobogbooboobobooobooboobooboobuooDg:
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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
<<, >> gooono
+, — 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

Joooobobobooobooooooooboooood:
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
gbooobo0obo0o0boboboooobooboob0obo00D _debug._ O0O0O0 10D000D00ODO
ooo@oooooooboooo -obh)oooboooobooooobOOOOODOODODOODOOOO
UbooooboobOobooboobdbD essertD0000O0OO00ODOOOOOOOOODOOOOOOODO
oobooooobooooboooboooboooooooooooo;coobooooboooobooOobooooog
ooood

_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:

- 00000000 DbOO0b00000 global ODOOOOOOODOODO:00000000O00OOC
goooooboooooobobooog

- ubooboo.obbooboaobodabooboobooboobobboboboa

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
oooobooboooo@wooooo)oooobobooooo@woooobo)boooboobooo
obooooobooooobobooooooboooo

oboocoooooooboobobooboooo@ooooo)yooooobobobooooooon
oobo0oobooboobooboboooooooobooobooobooooobooboooooboOooonoog
boboobobobooooooooobobobobOobobOobobooooboooobooobonn
boooboobobooooobooobobobooooooooooobooboboooooon
IndexError O O0O0OO0O0 (DOOO0OO0OO0OOOOOOO0OCOOOOOOODOOOOOOOOO
oooooooo)o

obooooooooboobobo(@oooo)yboooooooooooboboboooooobooooon
ooooooooobooboobooooobooboboooooooobobooo/OUuobobooo
obooooooboboboooooooooobobobobooooo/Mmoboobooooon
oboooooocooooo@ooooobooboboboboo)obobo/Moboboooooon
oooooo

- J000D0OO0ODOODOOO:DO00DOODOODOOOODOOOOODOODOOOObOOOOODO
oobooooboooooo@oboboooo)oboobooooooooooooooooooooboooo
obobooboooobooboobooboooboobobobobobooooooboobOoboobooon
uboboobooo;oboboobobooooobooboobobooooobobooboOobOoooono
oobooboobobooobooobooobOoobooobobooboooboooboobooboboonog
ooobooobOoooboooboooooobOobooOoobooOoooboOoobOooboboooboooooog
gobooobooooooooooogoobooboooboobooboooboobooooooooDbboo
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gboboobobbobobobooboboboobobobooooboboobobobo
gboooboooobooboooooboooo

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 00O (printchevron)’ OO 0OO0O0OO0OO0OOOOOO>>0000000000000000O00 ¢
Ooooog (ile-like)’ 00000000000 0O0ODO0O0ODO0O0O0 write() OODOOODOOODOOO
gobooobooobooboooboooboboobooobooooobooooboooobobooooboooobooo
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gboooboboboooboobooboobobiboboobOob NoneDOOOOOO 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

yieldOUODOtry..finallyOOO tryO0OOO0O0O0000D0OO0O0O0O00O0O000DOODODOODO
UbboobO0oboobdDfinallyd000o0oo0oo0oobO0oo0ooooboooboobooooooboon

O0:Python22000generators 00 00000000000D00D yieldDOOOOODOPython
23000000000000000__future__import 100000000 O0O00ODCOOOODO:

from __ future__ import generators

ooogd:

PEP 0255, “0000000O00OO”
Python OO OOOODOODO yieldOODOODODO
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6.9 raisel

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

Ubb00db0O00D00Oraisedboooobooobooboooboobboobobobooboobobboobn
obooobOoooooobobooobooboooooboooobooboooo

O0000000Oraise0 0000000000000 O0OODOOOOODO0OO0O0OOOOONonedO
gboooooboobOobooboboobobooooooDoboooboOonDg O (wpe) 0O OO O (value) O O
ubooobooboooooo

gboboooobobooooooobobooooooboobooboooooboobOobooooooobaoon
ob0ooO0bO0o0o0oob0ooo0oobO0boo0o0obobn0 NoeneOOOOOOODOOOO

oobOooooboooobOoooooooooooobooboobobooooOooOooooOooboOooboboOooonn
oobooooboo:b00o0bo0obobooboboobobooboobobooboobooboooboooooobobooboo
ooooooboooobobooooboboboobooboobooboD0bo0ooOobDUObOO0nbOg; None
gboboooobooooooboooooobobooooobobooboobOobooooboOoboOoon
oboooboooobooboooobobooooobooooobooboooobooobooooOoo

Oooooooooo0OboO0odgod NeneOOOOOOOOOOOODODOOOOOOO OOOOOODODO
ooboogooboo (320b00)yo0boobooobooobooobboooooooooboooboooboDoO
bdooodooobobooooooooooboboboobobboo00obo0d Noned0O0D0OOOOTypeError
U00000000Oraised0000OOexcept 000000000000 0OOO0OOOOOOODOO
ooooooooobobboo0ooobobobooooobo0o0ooo0oobo0o00b0bobO0o00n raise
ooooooooooo

oooooo0ooooD 4200000000000000DO0000D0O0 740000000

6.10 break O

break_stmt = "break"

break OO forO00O0O0 whileOOOOOOOOODOOODOOODOOODOOOOOOOOOOOOO
oooooobooooooo

break OO0 00000000000 0O0OO0COOO0OOOOO0OOOO0ODO0O0 else0O0O0OOoOoonOn
elseO00O0O0O03

fordO0O0 break OOOOOOOOO0OO0ODOODOOOOODOOOOOOODOOOODODO

break O finally 0000 try 00000000000 OODOOOOOOOOOOODODOOO
finallyOOOOOODOOO

6.11 continue O

continue_stmt = "continue"

continue 0 forOOUOO whileOUOOOOOOOOODOOOOOOODOOOOOODOOOOO
00000000O0tryDDODOOOOOOOOO!

continue 000000000000 O0O0O0OO0DOOOOODOOOOOOOOO

lexcept 00 else 000000000000 0try00000000000000000000000O00000000O00
ooooooooo
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6.12 import O

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 000 OOOO00DOOOOO0O0O0DOOO (initialize) D0 ; (import 00000000 OOO
OH)oooooOooboooOooooooboobooooooooboooooooobooooon (fromOO
goO)oooooboooooboooooooobooooooobooDobob0b00from00OO0OO
ocoo@ooooooooooo @uooooooooooo

ooooooooooooooooOooOo “oboo”0o0o0oobDoo0oooooboOooOoooooDoooDo
oboocobOoobooobooboooooboooobooboooooboooobobO@oooboooono
Uo0obooboooooo0D “mt 0000000000000 Python000000000O00O “O0
orooooboobooooboboobooogoo

Python0OODOOOO00ODDOOO0O0ODOOOOODOOOOODOOOOODOOOOODDOOOOO
uboobooobooooboobbOo0oboOno sys.modules00O00O0O0O0O0OOOOOOOO
ooboooobooobooooooooo (hyoooooooboooooboooobooobooboOoooooa
gboooooooobooooooobobooooboobobboooonD ead)yDooobOobDOOO
ubbooboobobobooooobobooooobobooooobooboooooobobooooon
OO00000000000 “D000 (built-in)’0000000D0000 sys.pathOO0000O0O0ODO
ooooogo

00000000000000000 00000000000000000000 ()00000000
0000000000000000000 ImportError 000000000000000000000
0000000000000 000000000000000000000000000SyntaxError
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
000000000000 (1)000 (terminate) 0 0 0 O

oo@moooooooooooooooooooooD @oooooboo

import OOOOO0OOO0OO0OODOOO0OOCOOODOOOODOODOOOOODOODOOOOODOOOOOO
O00mport 00000000000 O0O0O0DOO0O0OCOODOOOO0OO0OO0DO00O0O0 asO0OO0O0OOas
oboooboboooobobobooooboooooboobooo

fromOO00000000O0O0O0O0D00D00O0O0: fromJ000000O0MOODOOOOOODODO
uboboobooboooobooboooooobobooooobooooboobobooooobOoboooon
0000000000 import DOOO0OOO0OO0OOO0ODO"aslocamame" O 000000000 OO0O
ooboobboOobooobooooboobob0OOmmportError 000000000 0OO0O0OOOOODO (*»x)0O
O0D000Db0O00000000o0ob0o0DO (publicname) D00 import OOODOOOOOOODOO
gbooobooooooOon

Oo0O0ODD 000000000 (publicnames) DODO0O0O00O0O0O0O0O0O0O0O0O0 _all_ 0ODODOD
ooboo0oobboooboo;__all  00000000000__all  0O000O0O0OO0O0OO0O0OO0O0OO0OO0O
O0mport 0000000 DOOO0O0OO0OO0OO0ODOOOOOO0OO0O0DOOODOD0O0__a11__ 0000
ubboobobooooboboooboboooboboobobb_a1l _0O0OO0ODOO0OO0OO0OODOODOO
goboooooooooooobooboooboooboooobo ¢oHyobooobooboobooobo
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oooobobooobb__all 00OO0O0ODOO0OO0O0OOD APIDODOODOOOODOODOOD__all_
O00@UOobDO0mport DOO0O00D00OOOO0ODOOOODOOOOODO)APIDDOOOOODO
gboboobOobooooboboooooboooooboobooo

0000 from0O0000000000O0O0O0DOCOOOOODOOOOCOOOO0ODOOOOOOO0 import
0O —‘import » — 0000000000000 OCO0O0DOO0O0OOOO0OOOO0ODOOODOOODOOO
Uo0o00000bodn syntaxError 0000000

0000000000:0000000000000000000000000O0DODOOOOODOOO
000000000000000000000000000000000000“00000 (package)” O
000000000000, 0000000000000000000000O00000C00O0O0000
sys.path 0000000000 OOOOODOOOO init_py. 000000 O0OOO0DO[XXXOO
0000000000000 0000000000000000;000000000000000000O
O0000000OD00000Onttp://www.python.org/doc/essays/packages.html 00000
0000]

gbobbooooboboooboouooboobobooooboobbooooboobooooo
_import_ () DO0O0OOD0O0OO0ODOO0;0000Pyhon 00000000000 OOOODODO ODDO
goooooo

6.12.1 future O (future statement)

furwre 0 OOOD0O0O000O PythonOOOODOOOOOOOODOOODOOODOOOOOOOOOOCOODO
00o000b0o00O00b000b0000b00b0obo0ob0ogb0Og (directive) J0O0Ofutwre 00000000
ooooooooboboooboobooDbD python O OODOODOOOOODOODODOODOOOODODOO
fuwre 0000000000 ODOOCOOO0OOO0O0OOODODOOOOO0OOOOOOOOOOOOOODOD
oooooooo

future_statement = "from" "__ future__ " "import" feature ["as" name] ("," feature
| "from" "__ future_ " "import" " (" feature ["as" name] ("," f«

feature = identifier

name = identifier

fuwre 00000000000 O0O0CODOO0O0O0O0DOO0O0O0O0CCfwwee0O00000000OO0O0O:

¢ the module docstring (if any),
e comments,
¢ blank lines, and

e other future statements.

goo

Python23 0 feature 000 00000000000 OO0OODO ‘generators’d ‘division’000O0O
‘nested_scopes’ 00O ‘generators’ D00 ‘nested_scopes’ 0 Python23 000000000
doodooodoooooooooon

fuwre 00 0000000000000 0O0D0ODOO0O0ODO0O0O0O0:000000000000 (construct)

gboboooobooobooooboboooobooboboooobobooboboboooobOoboOoon
ooboooboooooooo@mooooooooo)yobooobooooboooobooobooboooobooo
ubboggoboobogboobooboobboobbobbooboobooboobooboboan
gboogoboobooboobobboobooboobuooboooboboon
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ooboogbooobooooboobboboobooooooooobooboooboobfuwre 0000
gbobooboboobooboooobooboooooboooooon

fuwre 0000000000 D0OOO00000O0mport00000000000000 __future__ 0O
OO0o00O0O0O00000DODOOD000__future. O0futuere 0000000000 DOOOO import O
oooo

fuwre 0000000000000 0D00O0fiwre 0000000000 DO0O0OOODOOOOOOO
goog:

import __ future__ [as name]

gboboobobooooboboooooboooon

O00 fuwre D0 O00DD0O0O0:; 0000000 mportJ0000000DO0O0O0O0O0O0OODOOODO
gooobooooo

fuwre OO0 00000000 MOOODODOO0OD exeeOOOOODOODO compile() O execfile()
ooboooobooooooooooboboboooooobbotfwwee 00 00000O0O0DO0OODOOODODOO
O000000o0oDoObDOPython22000000000 compile() DOOOODOODOODOOOOO
Ubobob0 —0000000000000D00 compile() UOOOOOOOOOOOOOOOO
oono

obooooobooooobOoboooooobon fwwee0O0O00OO0O0OO0O0OOODOODOOOOODOOO
goooobooboobooboobog -ib0oboooboobooooobooooobooboobOoboboooDOoDbo
ODfumre 0000000000000 O0OO0O0O0ODOOOOOOOO0OOOOOODOOOODOOOOD
ooood

6.13 global O

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

global UODODOOOOODOOOOODODUOOODODDOOOOODOOglobal UOODODOOODODOOO
Jooooobbobbo0o0ooo0ooobobbbbdoUdoddbdogloval DO00O0OODODODODOOOOOA
Joodooooboooooooobobboooooooobbo0oooooDoDbObooooooo o
gooooooooboooon

globalOODOUOOOOOUOOOOODLOOOOOUOOOOLOOOOOLOOOOOO0OO globallOUOOOOO
gooooood

global DOOO0O0OO0O00O0OOforO0000O00000DO00O0O0O0OOclassO0000000Oimport
gbooobOooboooooboooooao

{gooobooooobooooboobooboobooboooboooOoOoobOoobooooobooooon
gbbogbobobboobbobbobbobbobbobobobobouoobuoobuoobooaboaonoa
gbooobooboobooboobon)

O000D0000000D0:global D00O0OO0O0DOOOO (directive) 000000000 Oglobal
obobOo0obooooooooboooboobooboobbb0ObDexecO 0000000 globalOOO
execUO ODOODOOOO0OO0O0OOCODOOODOODOOO0ODOO0OO0OODOOexecOOOOOOOOOOODOOO
execUDOUOODOOOOOO global JOOOOOODO0OO0D0O0OO0O0D0OO0D0DO0OO eval()O execfile()
U000 compile() DOOOODOOOO
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6.14 exec [

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

OO000D0PythonO0DOOOOOODOOOODOOOOOOOOOOOOOODOOOODOODOOOOO
Uob0o0obOooboobOooobooboooooooogoobooobooboooboooboOn PythonOO
gboobooooo@ooooboobobo)oooooobobooooooboboboo0oo0O eor
gbooobooobooboobbooboobobobobbobbooboobooboobo

gbooobooobooboobobooboboooboobooobooboobobooob0ob0o00b0ddin
gboooooboobobooobooboboooooobobooobooobobooooobobooooon
Uob00ooboOooooboobobooobooobooooooooobbooboboononblecalsOOOO
gboboooooboobooooooboobooooooog240000000D0:000 localsODOO
obooobooboooogn

execUOUOOOOOOOODODODODODODODODOOODODOOODODOOOOOOOOOOOOOOOOO
obooboooboboOooooboobooobO0o0oooooob0oobon0n _pbuiltin. O000O00O0O
O0000__puiltins_ (HhOOOODOOOOOOODOOOOODODO

gboboobooobboobb:.000000000D000D00O0 eval () OO0OoonbOooboooOOO
U000 globals() OO0 locals() OOO0OO0OO0ODOOO0OO0OODOOOOODOOODOOOOODOOOODO
execUOOODOOOOODOOO
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0d

000 (compound statement)

gboooooooo@oooo)bobob;oboboboobooooooooboobobOobobon
boooooooboboooooobooboooooboobobooboooboboooooobOobooon
ooooooboooobooboon

ifwhile000O0O forJ0O0O0OO00ODOOODOOODOODOOODOOtxryOOOooog/oOOD
goboooobooobooboooboobooobooboboooooooboobobooooobooboon

O0000D0OD0O00O0O0O0000 ‘O(clawsey OODDOOOOOOOO0O0OOCDODD 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
| funcdef

| classdef

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

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

stmt_1list

U000 NEWLINEOOODOOO DEDENTUOOOOOO0OO0O0O0O0O00O0O0O0O0O0DO0O0000000A0
gooooooboobooobooobooobobooboooooobobobooooboboboboooobobobooooo
O00000000D0O00000O0o00bo0o000n (PpythonODODO0DOO0OO (dangling) else’ 0D
obooobOOobo if0b0boobooboboocobooboooo)d

gbboobOoboooooboooobOOobooooobooooobooboooobooboooboOobono
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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@
oboobooobooooooooobooooboobooboobooOo)ooboooboooobooOooonoo
ugbboguobgobooboobuooboobuoobooboobooboobooboooboaonoa
gbobooboobooboobobboobooboobboooboobooobobooboobogon
gboboobobooooboboooobooooobooboooobOoboon

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

74 try[O
try 00000000 0O0O0ODOODOOOOO0OO/OODDODODODOOOOODOODOO0OO0OoO:
try_stmt = try_exc_stmt | try_fin_stmt
try_exc_stmt = "try" ":" suite
("except" [expression ["," target]] ":" suite)+
["else" ":" suite]
try_fin_stmt = "try" ":" suite "finally" ":" suite

try 00000000 try..except 000 try..finally 00000000000 0000000O
000000000 @O0000000000000)0

try..except U0 OO0O0OOO0OO0ODOODOODOOOOODO (except ) OOOOODODtryO OO
gboboobobooobooboobooboooobooboobobtryo0oobOoOoOODOOOOODOO
U000000O00000000000000DOexcept 00000O00DOO0OO0OOODOOOOOO
ubboabooboiobdgl except U000 0O0O0O0OO0DOOO0DOOO0D0OO0O0O0O0;00 exceptidO
U0o00boobobobobd exceptdggoooboooobooobobbOobOoobOobOon
O“00000 (compatible)’ 0000000000000 O00DODOOO0OOO0OODOOOODOOOO
oooobooooboooooOoooobooooooooooobooooooboooobO@uooboooobboOo)on
obooboooooooobooboboboboooooobooboboboboboboboobDobOobOobobo
bobooboboooboboobooooboooooboobooooboboooooboooon

U0000 except 000000 O0O0O0DOO0OO0OO0OO0ODOOOODOOOODOOODOOOODOOOOO
oboooboooooon

except U0 OOO0O0ODOOO0OOOOO0DOOOOOOODOOOOOOODOOOOODOODOOOOOOOO
gboboboobooobobboboobobodobdlb exceptDd0bobooonoonooaonooood
oooooob cry0O0OODOOOOODOODOOOODOOOODO)HDO

U000 except DO0ODO00ODO0O0O except UOOOOO0DOOO0DOO0O0DOOODOOOODOOOOO
U00000000D000000 except UOOOOOOODOO0O0OOOOexcept000OonooonOn
oboboooboooooboboooooboobobooboooboob0oboo0obo0 ey 00OOOOODOO
goooooo@oooboooooooooboooooboboboobooooboooDobooobooDboOoo
Ul tryOOOO0oOOOOOOOOOODOOOODOODOOOOODOODOOOOODOOOn)

except 00000000 DODOODODOODOOODODOODO sysOOOODOOODODOOODOOO
O00O0O:sys.exc_type 0UOOOOODOOODOOOOODOODOO0ODO;sys.exc_valueOOOOOO
000000000 sys.exc_tracebackOOO0OOO0OOOO0OOOOOOOOOODOOODOOODOO
00000o0oodD (32000)000000000000000OD0DO0O0ODO sys.exc_info() OO
000000000000 D00DO0ODO0O0 OO0 (exc_type, exc_value, exc_traceback) 0000000
do0o00oo0o0oOo0oOo0oooooobOoo0boo0obooobooobooooooDoooooooooo
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O0OOPython 15 000000000000 0OO0OOODOODOODOOOOO @WObOOOOOOOD)DOOO
goo

000000 else00000000D0 try0 000000000000 O000O00OO'else000
O00000D0else00000O0 exceptDOOOOOOOO0OOODOOOO

try..finally 000000000000 0000000000000 txryOOOOOOOOOOO
gboboobbobbO0Dfinally 000000000000 txryOOOO0OOO0DOOOOOODOOOO
Ub000D0finallyd0O0obDOo0O0O0O00O0D000C0O0DOO0O0O0O0DO0O0O0Ofinally00ooonood
U00000O0Oreturn break O00000O00O0O00O0CODOO0O0O0ODOOOCOODO finallyO
U0 continue 000000000000 @EOOOOOO0OOODOODOODODOO —OO0OOO0OOOOO
ooooboboboboO)finally000ooOoo0oooOoboOoOoOoOoDOOoOoOoOoooDO

try..finally 00O try OO 0000 returnl breakOO OO continueJOOOOOOOONO
finally OO ‘O00D00O0O0O (onthewayouty 0O O0OOOO

J000Db00o00ob0oOon0 420000000000raiseddnoboooooobooooboog
goeS5000D0ODOOO

75 0000
OdooooooOooooooooooooooooon (3.2000):
funcdef = [decorators] "def" funcname " (" [parameter_list] ")" ":" suite
decorators = decorator+
decorator = "@" dotted_name [" (" [argument_list [","]] ")"] NEWLINE
parameter_list 1= (defparameter ",")
( "«" identifier [, "*x" identifier]
| "«x" identifier
| defparameter [","] )
defparameter = parameter ["=" expression]
sublist = parameter ("," parameter)x [","]
parameter = iddentifier | " (" sublist ")"
funcname = 1identifier

oboooobooboobooooboooboobooboboooooboboboooooboboooooonoa
gooob @ooooooboobooobooobooo)oooboboooboobooobooooooboobobooobo
uboboobooboooboooobobooooobobooooboboobooboboooobOoboon
goo

oboocoobOoboooobobooOo;b0boobooboooobOobooooobOobooooOoo

000000000000 DO0O0b0O0 (decoratorexpression) 00O O0OO0OO0OOOOOOOOO
doodooOOooooooOoooooooooooooooDoonooooooooooooooooaon
00d0o000o0dodoodooodooooooooOdooooooooooooooooooooon
00000DOO00000000D0DO0OD0DbOO00DOOO000O000DbOO0O0DOO000OoOoOoooOOooDOoOon
0o0o00oo0o0bOo0obOoobOoooooooooooooog:

000000 “00000007000000000000returndcontinued000 break0000000000000
oo
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@fl (arg)

@f2

def func(): pass
oo

def func(): pass

func = f1l (arg) (£2 (func))

gooooo

J0ooboboDbo0oooOonoDboOOg parameter =expression D0 0000000000 “0D00O0O0O0
00000 (default parameter values)’ 0 0 00000000000 OOODOODOODOOOODOOOOOO
goo0oboOooOobOo0ooO0ooooOobooooooO0obOoo0ooDooOoooOoobooooOoobooog g
0000000000000 0oodooooooooo0DoooooDoDoooooooDooooon
0 —000000O0bOoooobobboobooboooooo

gboboobOobobooboooooboboooooobooboboooooobooboooooooboaon
oobooooooooooooooboobooo “cobooboroboooboobooobooboboOooonoa
gooogoobooboooobooobooobobooooooooboobobooooboboooooobOoboooo
uboooooooboobooboooo:.:oboboooooboobo@Wooobooboooboobobo)ooo
gobobooboobooboobooooobooooboooboooobobooooboOoboooobooonog
Ub0o0O0o0ouobO0oboooboOobOob NeneOOO0OO0OOO0OO0OOOOOOOOODOOOOOOODOOOO
oooooooooo:

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

oboboboobooooobooobooboob s34000000000000D00000O0OO00O0ODOO
googooobooboobooboobooboobooboobooboobobooboboobo
Uboboob0OuobObb0O“identifier’d00000O0onOOoO0oOoOoOOobOObOOoOOOOObDOnOn
00000000000 b0b0000b0obDOobouoobnD*s+identifierr0000oonoooooonOO
ugboabodgbuoobgooboboooboobobobboboobooboaa

gooooboooooobooooo@wooobooooobooo)yoooboboboooboboooOobooo
00000 S5110000000000D0000 (dambdaform) 0000000000000 0ODOOOO
gobooboooooobooboons;“det”d0000bOO00OO0OO0oOOOobOOoOOOOnDOO
gbooooboobooboobOOoboboooboobOoboooobobOo“des”0b0b00OoOoobOOoboOoOn
ooooboooooooon

O0000o0bo0o0DoOo:-000000 (firstclass) DO OO0DOOD0OO0OODOODOO “def?0000ODO
gboboooobobobobooboobobooooooboboooobooboboooobobooooon
Ub0o0O00b00DbDdeft00000O00O0OO0O0OOCOOODOOOOOOOOODOODOOOOOOOODO 44
oooooobooog
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/6 O0O0O0OO

ooooo0oooboooooboooooooog (32000

classdef = "class" classname [inheritance] ":" suite
inheritance 1= " (" expression_list ")"
classname = identifier

oobooooboooobooboooooooobboboooobboooobobooobobooooooooooon
gooooooboooooobobooooobobooooobobboobooboboooboobOobooo
bobooboobooobooooboooooobobooooboboobooboboooobOoboon
gooooobodg(41obobooobooooo)yo@bobooobooobobooooooobooobo)oon
obooooobooboobooobooboboooooobobooooobooboooooooboobooon
gobooooboobooooboboooobooboboooooboboboobooboboboooobOobooo
bbooboobooooooboobobooooooobooboobooooobOobobooooobOobooon
ooooooo

obooobooobOobobo.0b0o0oo0oboobO0obooobo0ooooboo;0o0ob0oooobooon
gobooooooooooooboooboboobooobboob__4init._()OD0OOO0OO0ODOODOODO
U0000o0b0o0ooob0o0o0oobDobOooogDnD “self.name” 00000 00OOOODOOOO
gboooooboobobooooooboobobooooooooboboooobooobobooooon
gboooooooboboooooboobooooooboobooooobobooooooboOobooon
goooboooooobooboooobooboooboooo
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0d

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

Unixdobodgogooboooabobogboboobuoboooboboodabobodobo-obgan -e
string 0000000000000 DO0ODOO0ODOO0O0bObOOobOOobD0oooOooOooboOobOobOoDbOon
goboooooooooboooboooboobooooooooooboow@OH)obOOoDbOOODODOO
oboobOoboooooboobo;oboboobo0obooooobooooboOoboooooboooooon

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

gbobooobobooobobooboobobooboboobobdbeval ) 0boobobonDOO
gooobOobooooboobooon:

eval_input = expression_list NEWLINEx*
input () 00 000O0O0O0OOODODOOOO0OO0O0ODOODODOOOOOOOO:
input_input = expression_list NEWLINE

00:00000000000D0 ‘00 awy OO00OOO0O0OO0OO0OOO0ODOOOODOOOO raw_input ()
0000000000000 readline() DO0OOOO0OOO0ODOOODOOO
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OO0 A

Joootgtd

A1 PythonO OO

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

199500 GuidoODOOODOOODOODOODOOODO 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;bo0bobobooboooboobuooboooo

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
23 222 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
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http://www.python.org/psf/
http://www.opensource.org/

U0:0GPLO000D0O0O0DO0OOPythonD GPLOOODDOODOOODOOODOOODOODOOPython
ooooooboooooGpPLO0O0O0O0O0O0ODOOOO0OOO0ODOOOO0OOOODOODODOOOOODOD
goboooboGcpLO0Ob0O0OO0OO0OO0OOO0OO0DOOGPLOOOOOOODOOOO0ODOOOODOOCOOd Python
gboooobooboooooboboooooboboooboboooobooo

GuidoOODODOODOOOOOOOOOOOOODOODOODOOOOOOOOOOODOODOODbODbOO
goo

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

PSF LICENSE AGREEMENT FOR PYTHON 2.4

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.4 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 2.4 alone or in any derivative version, provided, how-
ever, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright © 2001-2004 Python
Software Foundation; All Rights Reserved” are retained in Python 2.4 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.4 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 2.4.

4. PSF is making Python 2.4 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
2.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.4 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODI-
FYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.4, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

any third party.

8. By copying, installing or otherwise using Python 2.4, 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

76



. 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 THEREOF.

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

. This License Agreement shall be governed by and interpreted in all respects by the law of the State of
California, excluding conflict of law provisions. Nothing in this License Agreement shall be deemed to
create any relationship of agency, partnership, or joint venture between BeOpen and Licensee. This 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.

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

documentation.

. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright © 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.
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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
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, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.

78



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:

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) 1991-2, RSA Data Security, Inc. Created 1991. All
rights reserved.

License to copy and use this software is granted provided that it
is identified as the "RSA Data Security, Inc. MD5 Message-Digest
Algorithm" in all material mentioning or referencing this software
or this function.

License is also granted to make and use derivative works provided
that such works are identified as "derived from the RSA Data
Security, Inc. MD5 Message-Digest Algorithm" in all material
mentioning or referencing the derived work.

RSA Data Security, Inc. makes no representations concerning either
the merchantability of this software or the suitability of this
software for any particular purpose. It is provided "as is"
without express or implied warranty of any kind.

These notices must be retained in any copies of any part of this
documentation and/or software.

A.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

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

84



A.3.10 XML Remote Procedure Calls

The xmlrpclib module contains the following notice:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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float () (DOO0ODODO),35
floating point

number, 15

object, 15

gooood,is
floating point literal, 10
for

goo,el, 68

statement, 61, 68
form

lambda, 52, 71
frame

execution, 37, 72

object, 21

gooooo,21
free

variable, 37, 59
from

gooo, 37,63

keyword, 62, 63

statement, 37, 63

ooo,e2,63

func_closure (function attribute), 17
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func_code (function attribute), 17
func_defaults (function attribute), 17
func_dict (function attribute), 17
func_doc (function attribute), 17
func_globals (function attribute), 17
function

anonymous, 52

argument, 17

call, 17, 47

call, user-defined, 47

definition, 60, 70

generator, 60

name, 70

object, 17, 19, 47, 70

oooodoao,17,19,47,70

user-defined, 17
future

statement, 63

G

garbage collection, 13
gdom (D ODOO0OOO), 17
generator

expression, 43

function, 19, 60

iterator, 19, 60

object, 21, 43

ooooog,21,43
generator expression

object, 43

oooooo,43
generic

special attribute, 14
get () (mapping object method), 31
global

name binding, 64

namespace, 17
global

oono,s7,59, 64

statement, 57, 59, 64
globals () (DOODOOO),65
grammar, 1

grouping, 5

Fl

handle an exception, 39
handler



exception, 22
has_key () (mapping object method), 31
hash character, 4
hex () (DODOOODO),35
hexadecimal literal, 10
hierarchical
module names, 63
hierarchy
type, 14

id() (Oooooo), 13
identifier, 6, 41
identity
test, 51
identity of an object, 13
if
goo,e8
statement, 68
im_class (method attribute), 18
im_func (method attribute), 18
im_self (method attribute), 18
imaginary literal, 10
immutable
data type, 42
object, 16, 42, 44
ooooog,le
immutable object, 13
immutable sequence
object, 16
oooood,le
import
gooo,19,62
statement, 19, 62
ImportError

exception, 62

og,e62
in
goo,st
keyword, 68
operator, 51
ooo,e68
inclusive
or, 49

INDENT token, 5
indentation, 5

index operation, 15
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index () (sequence object method), 31
indices () (sliceO00O0O0O0O),22
inheritance, 72
initialization
module, 62
input, 74
raw, 74
input () (DO O0O0O0O), 74
insert () (sequence object method), 31
instance
call, 30, 47
class, 20
object, 19, 20, 47
oooooag,io, 20,47
int()(DOOOO0O),35
integer, 16
object, 15
oooooag,is
representation, 15
integer literal, 10
interactive mode, 73
internal type, 21
interpreter, 73
inversion, 48
invocation, 17
is
ooa,st
operator, 51
is not
ooo,st
operator, 51
item
sequence, 44
string, 45
item selection, 15
items () (mapping object method), 31

iteritems () (mapping object method), 31
iterkeys () (mapping object method), 31
itervalues () (mapping object method), 31
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Java
language, 15
ooad
assert, 55
break, 61, 68, 70
class, 72



continue, 61, 68, 70
def, 70

del, 16, 24, 59
exec, 64, 65

for, 61, 68

from, 37, 63
global, 57,59, 64
if, 68

import, 19, 62
pass, 58

print, 25,59
raise, 61
return, 60, 70
try, 22,69
while, 61, 68
yield, 60

K

key, 43
key/datum pair, 43
keys () (mapping object method), 31

keyword, 7
elif, 68
else, 61, 68, 70
except, 69
finally, 60, 61, 70
from, 62, 63
in, 68
L
lambda
expression, 52
form, 52, 71
language
C, 14, 15, 19, 50
Java, 15
Pascal, 68

last_traceback (in module sys), 22

leading whitespace, 5

len() (ODOO0ODO),15,17,31
lexical analysis, 3

lexical definitions, 2

line continuation, 4

line joining, 3, 4

line structure, 3

list

assignment, target, 56
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comprehensions, 42, 43
deletion target, 59
display, 42
empty, 43
expression, 52, 55, 56
object, 16, 43-45, 57
oooooa,ie,43-45,57
target, 56, 68
literal, 7, 42
locals () (DOODODODO),65
logical line, 3
long () (DOOOO0O),35
long integer
object, 15
oooooa,is
long integer literal, 10
loop
over mutable sequence, 69
statement, 61, 68
loop control
target, 61

M

makefile () (socket method), 21
mangling
name, 42
mapping
object, 17, 20, 44, 57
oooooa,i7,20,44,57
membership
test, 51
method
built-in, 19
call, 47
object, 18, 19, 47
oooooag,is, 19,47
user-defined, 18
minus, 48
module
built-in, 62
extension, 14
importing, 62
initialization, 62
name, 62
names, hierarchical, 63
namespace, 20
object, 19, 44



oooooo, 19,44
search path, 62
user-defined, 62
modules (in module sys), 62
modulo, 49
multiplication, 48
mutable
object, 16, 56, 57
oooooad,le, 56,57
mutable object, 13
mutable sequence
loop over, 69
object, 16
gooooa,lie

N

name, 6, 37, 41
binding, 37, 56, 62, 70, 72
binding, global, 64
class, 72
function, 70
mangling, 42
module, 62
rebinding, 56
unbinding, 59

NameError
exception, 42
00,42

NameError (built-in exception), 37

names
hierarchical module, 63
private, 42
namespace, 37
global, 17
module, 20
negation, 48
newline
suppression, 59
NEWLINE token, 3, 67
None, 14, 55
object, 14
gooooa, 14
not
goo,st
operator, 51
not in

ooo,st
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operator, 51

notation, 1
NotImplemented, 14

null

object, 14
oooooo, 14

operation, 58

number, 10

complex, 15

floating point, 15

numeric

object, 15, 20
oooooo,1s, 20

numeric literal, 10

O

object, 13

Boolean, 15

built-in function, 19, 47
built-in method, 19, 47
callable, 17, 46

class, 19, 20, 47, 72
class instance, 19, 20, 47
code, 21

complex, 15

dictionary, 17, 20, 26, 43, 44, 57
Ellipsis, 14

file, 21, 74

floating point, 15

frame, 21

function, 17, 19, 47, 70
generator, 21, 43
generator expression, 43
immutable, 16, 42, 44
immutable sequence, 16
instance, 19, 20, 47
integer, 15

list, 16, 4345, 57

long integer, 15
mapping, 17, 20, 44, 57
method, 18, 19, 47
module, 19, 44

mutable, 16, 56, 57
mutable sequence, 16
None, 14
NotImplemented, 14
numeric, 15, 20



plain integer, 15 tuple, 16, 44, 45, 52

recursive, 44 unicode, 16

sequence, 15, 20, 44, 45, 51, 57, 68 user-defined function, 17, 47, 70

slice, 31 user-defined method, 18

string, 16, 44, 45 oct () (DDOOODOO),35

traceback, 22, 61, 69 octal literal, 10

tuple, 16, 44, 45, 52 open() (DOODOODO),21

unicode, 16 operation

user-defined function, 17, 47, 70 binary arithmetic, 48

user-defined method, 18 binary bit-wise, 49
goooono Boolean, 51

Boolean, 15 null, 58

built-in function, 19, 47 shifting, 49

built-in method, 19, 47 unary arithmetic, 48

callable, 17, 46 unary bit-wise, 48

class, 19, 20, 47, 72 operator

class instance, 19, 20, 47 and, 52

code, 21 in, 51

complex, 15 is, 51

dictionary, 17, 20, 26, 43, 44, 57 is not, 5l

Ellipsis, 14 not, 51

file, 21, 74 not in, 51

floating point, 15 or, 52

frame, 21 overloading, 23

function, 17, 19, 47, 70 precedence, 53

generator, 21, 43 operators, 11

generator expression, 43 or

immutable, 16 bit-wise, 49

immutable sequence, 16 exclusive, 49

instance, 19, 20, 47 inclusive, 49

integer, 15 or

list, 16, 4345, 57 ooa,s2

long integer, 15 operator, 52

mapping, 17, 20, 44, 57 ord() (DODODODOMO), 16

method, 18, 19, 47 order

module, 19, 44 evaluation, 52

mutable, 16, 56, 57 output, 55, 59

mutable sequence, 16 standard, 55, 59

None, 14 OverflowError (built-in exception), 15

NotImplemented, 14 overloading

numeric, 15, 20 operator, 23

plain integer, 15

recursive, 44 P

sequence, 15, 20, 44, 45, 51, 57, 68 packages, 63

slice, 31 parameter

string, 16, 44, 45 value, default, 71

traceback, 22, 61, 69 parenthesized form, 42
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parser, 3
Pascal
language, 68
pass
ooo,ss8
statement, 58
path
module search, 62
physical line, 3, 4, 8
plain integer
object, 15
ocooooo,i1s
plain integer literal, 10
plus, 48
pop ()
mapping object method, 31
sequence object method, 31
popen () (in module os), 21
popitem () (mapping object method), 31
pow () (DO OO0ODO),33,34
precedence
operator, 53
primary, 44
print
000,255
statement, 25, 59
private
names, 42
procedure
call, 55
program, 73
Python Enhancement Proposals
PEP 0255, 60

Q

quotes
backward, 25, 44
reverse, 25, 44

R

raise
ooo,el
statement, 61
raise an exception, 39
raising
exception, 61
range () (DOO0O0ODO), 68
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raw input, 74
raw_input () (DOOO0OO), 74
readline () (file method), 74
rebinding
name, 56
recursive
object, 44
oooooa,44
reference
attribute, 44
reference counting, 13
oo
AssertionError, 56
AttributeError, 44
ImportError, 62
NameError, 42
RuntimeError, 59
StopIteration, 60
SyntaxError, 62
TypeError, 48
ValueError, 49
ZeroDivisionError, 48
remove () (sequence object method), 31
repr () (0OODOO0O),24,44,55
representation
integer, 15
reserved word, 7
restricted
execution, 38
return
ooo,eo,70
statement, 60, 70
reverse
quotes, 25, 44
reverse () (sequence object method), 31
RuntimeError
exception, 59
00,59
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scope, 37
search
path, module, 62
sequence
item, 44
object, 15, 20, 44, 45, 51, 57, 68
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setdefault () (mapping object method), 31
shifting
operation, 49
simple
statement, 55
singleton
tuple, 16
slice, 45
object, 31
gooooo,3l
slice() (UODOODODO),22
slicing, 16, 45
assignment, 58
extended, 45
sort () (sequence object method), 31
source character set, 4
space, 5
special
attribute, 14
attribute, generic, 14
stack
execution, 22
trace, 22
standard
output, 55, 59
Standard C, 8
standard input, 73
start (slice object attribute), 22, 46
Statement
assert, 55
assignment, 16, 56
assignment, augmented, 58
break, 61, 68, 70
class, 72
compound, 67
continue, 61, 68, 70
def, 70
del, 16, 24,59
exec, 64, 65
expression, 55
for, 61, 68
from, 37, 63
future, 63
global, 57,59, 64
if, 68
import, 19, 62
loop, 61, 68
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print, 25,59

raise, 61

return, 60, 70

simple, 55

try, 22, 69

while, 61, 68

yield, 60
statement grouping, 5
stderr (in module sys), 21
stdin (in module sys), 21
stdio, 21
stdout (in module sys), 21, 59
step (slice object attribute), 22, 46
stop (slice object attribute), 22, 46
StopIteration

exception, 60

oo, 60
str() (0DO0OO00O0),25,44
string
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conversion, 25, 44, 55

item, 45

object, 16, 44, 45
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Unicode, 8
string literal, 8
subscription, 15-17, 44
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subtraction, 49
suite, 67
suppression

newline, 59
syntax, 1, 41
SyntaxError

exception, 62

oo, 62
sys(QOOOOOOO0O), 59, 62,6973
sys.exc_info, 22
sys.exc_traceback, 22
sys.last_traceback, 22
sys.modules, 62
sys.stderr, 21
sys.stdin, 21
sys.stdout, 21
SystemExit (built-in exception), 39
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target, 56 arithmetic operation, 48
deletion, 59 bit-wise operation, 48
list, 56, 68 unbinding
list assignment, 56 name, 59
list, deletion, 59 UnboundLocalError, 37
loop control, 61 unichr () (DOOOO0O),16
tb_ frame (traceback attribute), 22 Unicode, 16
tb_lasti (traceback attribute), 22 unicode
tb_lineno (traceback attribute), 22 object, 16
tb_next (traceback attribute), 22 oooooa,ie
termination model, 39 unicode () (DOOO0ODO), 16,26
test Unicode Consortium, 8
identity, 51 UNIX, 73
membership, 51 unreachable object, 13
token, 3 unrecognized escape sequence, 9
trace update () (mapping object method), 31
stack, 22 user-defined
traceback function, 17
object, 22, 61, 69 function call, 47
gooood,?22,61,69 method, 18
trailing module, 62
comma, 52, 59 user-defined function
triple-quoted string, 8 object, 17,47, 70
True, 15 oooood,17,47,70
try user-defined method
gooo, 22,69 object, 18
statement, 22, 69 oooooo, 18
tuple
display, 42 V
empty, 16, 42 value
object, 16, 44, 45, 52 default parameter, 71
oooooa,le, 44, 45,52 value of an object, 13
singleton, 16 ValueError
type, 14 exception, 49
data, 14 oo,49
hierarchy, 14 values
immutable data, 42 writing, 55, 59
type () (D0OOOO0O), 13 values () (mapping object method), 31
type of an object, 13 variable
TypeError free, 37, 59
exception, 48 W
00,48
while

types, internal, 21
0ogd,e6l,68

statement, 61, 68
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whitespace, 5
writing
values, 55, 59
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Xor
bit-wise, 49
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yield
goo,eo
statement, 60
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elif, 68
else, 61,68, 70
except, 69
finally, 60, 61,70
from, 62, 63
in, 68
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ZeroDivisionError
exception, 48
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