Python 0O DD O0O
0ooo 2.7jat

Guido van Rossum
Fred L. Drake, Jr., editor

20110 120 250

Python Software Foundation
Email: docs@python.org






HEN

o100
1.1
1.2
1.3

020
2.1
22
2.3
24
25
2.6
2.7

030
3.1
3.2
33
34
3.5
3.6
3.7

3.8
39

0O Python FAQ 3
OOOD0 o o e e e e e e e e e e e e e e e e e 4
O00000 Python. . . ..o oo e e e e e e e e 9
Python OO ODOOOOO .. 0 ot e e e e e e e e e e e e e e e e e 12
0000000 FAQ 15
O0O000D0 0 0o e e e e e e e e e e e e e e e e e 17
OO00 o o e e e e e e e e e e e e e e e e e e e e e e e e 21
OO0OOD0 o 0 e e e e e e e e e e e e e e e e e e e e e 30
00000 (OOO/OO) v v v vt e e e e e e e e e e e e e e e e e e 35
O . e e e e e e 38
O0000D0 « o 0t e e e e e e e e e e e e e e e e e 40
O 46
0000000 FAQ 51
PythonD OO DOOO0D00O0DOOOOODOOODDOOOODOODOOOO ..., 51
O0000000000000000000000 + .« & 0o e et ettt e e e e e e e e 52
I I A 52
00 PythonOOOODOOOOOOOOOO0OOOO « .0 0ottt et e e e e e e e e 53
I 0 53
I P 53
Python 0000000000 (listindex) U)ODOODOOOODO (istindex) )OO0 OO00OO

OOOOD0 o o e e e e e e e e e e e e e e e e e e e 55
join) 00 0000000000000 O0O0D0O0O0OO0OOOOOoDOOOOO ... ... 55
I 56

3.10 Python O switchO case OO0 OO0 00000O0OD0 .« . oot ittt e e et e 56



3.11

3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27

040

4.1
4.2
4.3
4.4
4.5
4.6
4.7

050

5.1
52
53
54
5.5
5.6
5.7
5.8
59
5.10
5.11
5.12
5.13

oS000poooo0ooO0oooooU0oooO0o00oooO0o0oboooOo0ooUoooOonon

O 57
0000000000000 0OnOOn . e e e e e e e e e e e e e e e e e e e e e 57
PythonO COO0OOOCOCOOCOOODOOOUOOOODOOUOOOOOO oo ie e ee o 58
PythonOOODOOOOOO0OOO0O0OOO00O ...t e et e e 58
OO PythonOOODOOO0OOO00OO0O0O0O0O0O0O0DOOOOOOOOOOOGO ... ... 59
N A RS 59
A OO 60
I O 60
I PRt 60
00 listsort) 0000000000 0000000000 « .00t o .. 62
Python OO ODOOOO0OOOOODODOOODOOOOODOOODOOOOO ..., 62
0000000000000 00000000000000 .+« v oo v e i i e e e e i 63
OO0 gotoOOOOOOOO . . oot e e e e e e e e e e e e e e e e e e 64
O0raw 000 (-strings) 000 0000000000000 DO0O0OOOOOO ........ 64
OO00000O *withOOOOO0O0O00000000 ... et 65
if/while/def/class D0 00 0000000000000 .« ..ottt e e, 66
OO0 PythonOOOODODOOOODOOOOODOOOOODOOOOODOOOO ... ... 66
00000000 FAQ 69
O000000000 . . e e e e e e e e e e e e e e e e e e e e e e e 71
O0000D0 o 0o e e e e e e e e e e e e e e e e e e e e 73
O 74
OOOOD0 o o e e e e e e e e e e e e e e e e e e e e e e e 78
O00000/00000000000000 + .« 0 0 0ttt e et e e e e e e e e e e e 82
OO0OOOD0 . . o e e e e e e e e e e e e e e e e 84
OOO0 o o e e e e e e e e e e e e e e e e e e e e 86
0000000 FAQ 87
CODODDODODDOO0OOO0O0O0OOODO « v ot e e e e e e s 88
C++000000000000000000 . . . e e e e e e e e e e e e e 88
CODOODDODODOD0O0O0O00O0OOOOOD .« vt e e e e e s s 89
COO0DQO PythonOOODOOOOODOOOOOOO &+ .o v ittt e e e e 89
COUOO0O00 PythonODOOOODOOOOOOOOOD0 oo v v vttt et e e e e e e e 89
Python 00000000 COOOODOOOOOOOOOOOO v v vttt e et 89
Py_BuildValue) 00 000000000000 0O0000O0 ..., 90
(I OO 90
PyErr_Print() (00O stdout/stderr 00 000 00)0000000000O0OOO0OOOOOO 91
COO0O PythonO0OOOOCOOOCOOOOOOODOOOOOOOOOOO vo v e e oo 91
PythonOO C++ 0000000000 O0O00C0O0O0O0O0 ...t iiieoon. 92

0000000000000 0000000000000000000000000DoDOoO000 92
DD0O0000000000000000 ..ot e e e e e e e s e 92




5.14

5.15

5.16
5.17
5.18

5.19

060
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13
6.14
6.15

6.16
6.17
6.18
6.19

070
7.1
7.2
7.3

080
8.1
8.2
8.3

Linux 00000 Python 00O O00O000000O000O0DOODODOODOO0O0OOOOOOO

O0000000000 . . e e e e e e e e e e e e e e e e 92
“SystemError: _PyImport_FixupExtension: module yourmodule not loaded” 0 00000 0O

OOOD0 o o e e e e e e e e e e e e e e 93
“000 (incomplete) O O” 0 “000 (nvalid) 000”0 00000000DOOCOOOO . 93
D000 g++ 0000 __builtin_new D __pure virtmdl OO OOOODOOODOOOOO .... 96
OO0ooO0ooOoOoo coooouoo pythonOO0O0O0OO0OO0ODOOOOOOOO@OOO

OHODOOOOOOOOODO . .0 e e e e e e e e e e e e e s e e s e 97
OU0000 XO0OOUOOOO0OOoOOOO “undefined symbol: PyUnicodeUCS2*” 0 0O 00O OO

O 97
Windows O O Python FAQ 99
Python 0O OOOO Windows DO OO ODOOO0OODOOO ... ... 100
PythonOOODOCOOOOOOOOOOCOOD0OCO0O0O0 ..ottt 103
Python 000000 OOOOOOOOOOOOOO00OO0O0 @ ..., 104
Windows 00 Freeze OO O OO0 OOOD0 .. ..o vttt ittt et e e e e e 104
+.pyd 00000 DLLOODOOOO0 « « 0 vt e e e e e e e e 104
Python O Windows 00 0000000000 OOOOODOOODOODOOO ......... 105
Python O CGIODOOOO0OOOD0OO . .0 vt e e e e e e e e e e e e e e e 106
OOoooQ0 PythonOOOOOO0O0O0oooooooooooooooooooog ... 107
0000000000000 0000000000000 o v v e et e i i e e e v i 107
oskill) O Windows DO OO OO0 O0O0O0O0 ... ittt e e et e e e 107
os.path.isdir) O NTO OO OOOODODOOOODOOOOOOOOOOOOO «......... 108
cglpy( 00O CGIODOODOODOO)ONTO wind5SOODO0OOODOOOOOOO ...... 108
os.popen() 0 NTO O PythonWin D OO OOOO00O0O0O0O0 ... ... 109
os.popen()/win32pipe.popen() 0 WinOx 0000000000000 .. ... ... .. .... 109
PyRun_SimpleFile) 0 Windows D0 00000000000 UnxO0OOOOODOOOOO

N 109
Windows 95/98 00 _tkinter 0000000000000 O0OOO0DOO0O ... .......... 110
0000000000000 00UO WindowsOOOOooooooooooog ... e 110
ew215mtdl 000000 (OO0 ew3215d1O0O00O00O0) . .. .o v v vt oo e e 110
O0D0D000O0O0OD0 CTL3D32version D OO OO0 .. oo oo v e et e e e e 110
0000000000000000 FAQ 113
PythonO0OOOOOOODOOOOOGUIODOOOOOOOOOOOOOOO «........ 113
Python DO O DOOOD0OOOOOOGUIDOODOOOODOOOOOOOO ... ...... 115
Tkinter OO0 . .o o o e e e e e e e e e e e 115
‘00 PythonOOOOODOOOODOOODOODOOODOUOOOODOO”FAQ 117
Python DO ODOOOO . .. 0 ot e e e e e e e e e e e e e e e e e e e 117
OO0 Python DO ODOOO0OOO00OO0O00O000000000O & ... 117

Python OO OOOOOOOOOO ... . e e e e e e e 118




090 000000000000
0100 0OOOOO(QOO0)
OO0A OO0

00 B goboobooooboo

B.1 PythonOOOOOD OO0 ... ...

00 C  History and License

C.l PythonOOO ... ... ... ... . ... ...

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

C.3 Licenses and Acknowledgements for Incorporated Software
00 D  Copyright

oo

119

121

123

133
133

135
135
137
140

155

157




Python OO OO0OO0OO0,0000 2.7jal

Release 2.7

Date 20110 120 250







olo

00O Python FAQ




PythonOOUOO0OOO,0000 2.7jal

Contents

e 00 Python FAQ
-0oooo
* Python D OO OO0OO
# Python Software Foundation 0 O OO OO0
* Python 000000000 O0ODOOCOOOOO
* Python 0000000000000 OO
«* Python 000 000000000000
«* Python 0000000000000 0000OO0OODOOOO0O
* Python 0000000000000 0O0O00OOOO
* Python 00000000000 DOOOOOOOO
+ 00000000000000000000 PythonODODOOOOOOOOOOOOO
* PythonOOO0OO00O00O0OO0DOOOOOOOOODOOOODOOO
+*+ Python 0000000000000 O00O0OOOO0O
+* Python 0000000000000 000000O0O0OOOOO
* Python 000 0000000000000 0OOOOOO
* Python 000000000
* www.pythonorg 0000000000 OODOO
*+ 00 Python OO OOOODOOOOO
xJo0ogobooboobpoooboobbooboobbo
- 000000 Python
* Python 000000000 000OO00OO
*+ 00000000 PythonOOOOOOOOO
+*+ Python 0000000000000 O0000O0O0OOO
* 00 Python OO OOOODOOCOOOOOOOOOOODO
Python DO O DO0OO0DO0DODO0DOOODOOOOOOOO
PythonJ 20000 00000000000
* Python 0000000000000 O0OOOODOO
- PythonOOOOODOOO
*+ 00000000000000D000 bsddbl8SOO0O0OODODOOODOOOODOOO
ogono

*

*

11 0000

111 Python O OO OOOO

Python0 OO OO0O0O0D00O0O0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOOOOOODODOODOO
gooooooooOoDOODOOOODOOODOODDOODOOOOOODOOODOODOOOOODODOOPython
coboooooobdobooooooooooboOobOOobooOooOooOooOoO0oOoOoOoOOobOOobObO0OboOooOoOoonag

4 0 10 0O Python FAQ



Python OO OO0OO0OO0,0000 2.7jal

000000000o0o0O0000000oooO0O0O0000ooooooOO0C0 C++ 000000000
coooobooooobobobOooOooboOooooOoOoboOobOOobOoOoboOooOoOoOOobOOobOOobOboOoboooOoonoa
00000000 OPythonOODODOOCOCOCODODOOO UnixOOOOOOMacOOOO MS-DOSO Windows
Windows NTO OS200 pPCOOOOOOOOOOOO

0000000000 tutorial-index 0000000000 O0ODO Beginner’s Guide to Python O O O Python O
gdooooOoOoU0Oo0oO0O0o0DOOoUoLOULULUoUogoog™™

1.1.2 Python Software Foundation D OO0 0000

Python Software Foundation 0 OPython 00000 21 000000000000 0O0OODOOOOCOOPSF
O0000PythonOODOODDDOOOODOODOODDOOOODODOOODODOOPythonODOOOOOOOOOOO
PSFOOODOOOOD http://www.python.org/pst/ D OO OO 0O

PSFOOOOOOOODOOOOOODOOOOPythonOODOOOODOODOOOODODO O the PSF donation page O
obooboooogog

113 Python OO OOO0OO0OO0ODOOOOO0O0O0O0OOOO

O000DooOoOd python 000000000000 O0OOCOOODOOOOOODDOOOOOOODOODOOO
Oooo0oooooooooooooooooooo00ooooooOoo000o0o00o0n0 PythonoOOO
0000000 0O00o0oUoooo(@uoooooooOoOoO)PythonOODOODOOOOOOOPython OO
000000000000 DO00000OOoU0Oo00ooC0ooOodPythonOD OO OODOOOOODOOODOO
gooo

0000000000 00OD0OO0OO00DOOO0DO thePSFlicensepage 00 O0O0O00OOOODO

Python 00 0000000000000 00OO000D000O000000O00000O00OAO the Trademark
Usage Policy OO OO0OOOOOO

114 PythonOOOOOOO0OO0OO0OOCOOOOO

GuidovanRossum 0000000000000 000 O0O0OOOOOOOODODOOO:

OO0 CwlO ABCOOOooooooooooooooooooooOoooooooooooooooo
ooobooooobooboooobooooooooooboobooooooooooooobooooobooboOoooboooo
O0000000@O0O0 PythonOODOOOOODOO)PythonODOO0O0O0O0O0O0OO0O0O0OOOOO

OO0 ABCOOOOOOOOOOOOOOOOOOOO0OOO0OO0OO0ODODOO0OD0ODOODOOOOO
ABCOO (OOODO)boOoOoooOooDOOOOOoOO0OoooooOoOOoOoOo@OoOooOoOObboOo0o
OO000000000) 000 Modula-2+ 0000000000000 O0O0O0O0COModula-3 000
0000000 Modula-300000000000O0OModula-30000000000000000O0
OoOoOoQO PythonOOOOOOOOO

11. 0OOO 5


http://wiki.python.org/moin/BeginnersGuide
http://www.python.org/psf/
http://www.python.org/psf/donations/
http://python.org/psf/license/
http://www.python.org/psf/trademarks/
http://www.python.org/psf/trademarks/

PythonOOUOO0OOO,0000 2.7jal

00 CWIO Amoeba 00000000000 O0O0O0OO0O0O0DO0O0O0OO0O0O0DO000Amoebad OO0
goooooooooooooooooooooooooooooooooCcooooooooooo
000000000 00ooo0o0o0U0ooooo0ooDo0bUAmeeba0 00 000O0OCOOOO
coooOooooOobooobooooOooOoOoOoOoOboOoO0obOOoOoOoOooOoOoOoooOoboOooon

ABCOOODOODOOOO Amoeba 00000000 O0OODODOOCOOOOOOOOODOODODOOOO
OO0000000Amoeba 00000000 O0OOOODOOOOOOOOOOOODOOOODODOOOO
gobooboboobooobooa

1980 00 0000000000000 000O0OCO00O0ODOOCOO0OO0OOOCO0OO0OOO0O0
O000000Dooo0o00oooooo00ooDoooo0O0OdPythond Amoeba0 OO0 OO
cooboooooboboooobooooooOooOoooOoboOooobooOoOoooOoOoOoooOoboOoobooOooo

1991 0 2001 00000C0000O0O0C0OUSENET O O0DODOO0OOOOODOOOOOO
Misc/HISTORY OO OOOOOOOOOO

115 Python OO OOOOO0OO0OO0OOOOOOO

Python0OO0OOO0O0O0OO0O0O0O0OO0O0OO0OOO0ODOOOOODOOOOO

OO0O0OO0OO0OOO0O0O0O0O (oOoOoOUnicodeDDODODOODODOOODO)OOOOOOO0O0O0OOOO (HTTPO
FTPOSMTPO XML-RPCOPOPOIMAPOCGIO DO O0OOO)OODODOOOOOOOOOOOO (PythonO O
gooooopoooooooooooooooooggo)yYoooooOOOOOOODOOCDODOBODO (OO
ocoooooOoooooooooTepiPOOOO)00000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
oooOoOooOoOoOOoOOOOO0OD0O000 hbrary-indexOOO00OO0O0O0O0O0O0O0O0O0O0O0OO0O0O0OOOOO
OOOC0OOOO0ODOOOthe PythonPackageIndex 1000000000 OOOOOOOOOOOO

116 Python 0O O O0O0O0O0000000000O0O00OOOOOOO

PythonO0OOOOODO0OO0 ABCO ABUOOOOOOOOOODOOOADOODODODOOOODODOOOODOO
goooooooooooooooooooBOOOOOOOOOOoOOoOoOoOoOoOoOooOoooOoooOooo
goooooOoocooooooOoooooUoUooooUooooooooooooooooooooooOd
0000000000 PEP6OOOOOODOOOO

goboobodoboboobdoobobooobooboobbooboobbobobooboobboobOoo
gobooooooooobobobobooobooooooboboboboooooDobobOoboboboo
gooboobodoboboobooboooobooboobbooboobboboboobboobbooDbOoo
gobooooogooooooboboboooobooooooobobobobooooboboboboboo
gobgooboobobooboobooobooboobobooboobboobooboobboobon
gbooooooboobgobo

cobooobooooooooobooooOooOooOooooOoOoobOOooobOOoOooOoOoNObOOOobOOoobboOoDboo
0000000000 “aN’0000000000 “SN’000000000000 “N°O000000000
OO0 20aNOOOOOO 20bNOODODOODO 20eNOOOO0O0O020000000000000000000

6 0 10 0O Python FAQ


http://pypi.python.org/pypi
http://www.python.org/dev/peps/pep-0006

Python OO OO0OO0OO0,0000 2.7jal

ooo=22+ 0000 4000000000000 0O000O0DO0D0DO0OO0DOODODOODOODOODBOO
Subversion 00O O0O0OO0O0O0O0O0O0COOOCCCOOOOOOO0O00000000000000A0A0 Subversion
00000 2420’ 0000 “200000000000O0O0O0OOOOOOO

sys.versionllsys.hexversionlsys.version_infoOOOOOOOOOODOOOOOOOOOOO

11.7 Python OO OOO0O0O0O0O0OO0OO0OOO0OOOOOOOO

000 Python OO OO python.org (http://www.python.org/download/) OO0 0000000 OD0OOOOCOOO
00000000 O0O0oOo http://svn.python.org/projects/python/trunk O O O Subversion 000000000
oooooo

0000 gzipO0O0D tar 0000000000000 COO0OOOSphinxO00OO0O0O0O000O0O0OOOOO
Oo0O0OO0OPythonOO0OO0O0O0O0O0O0O0000O000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOO
oo0obooooboboooboo0oooo0o0b0 UNIXoOOoooooooooooooooooooobooooo

gooooooooooooooooobbooLoOoOoLoOoOoOoUUU FAQOOOOOODODOOO

118 Python OO OOO0O0OO0ODOOOOOOOOOOOO

PythonO0OOOOOOOODOOCOOOOCOOODOOO http://docs.python.org/ 0000000 0OOOOPDFO
OO0OO0OCOO0OO0OO0OO0OO0OO0OOO0OO0Og HTML OO0 http://docs.python.org/download html DO OO OO OOO

OOoO0OO0O00000 reStructuredText 0 O O O Othe Sphinx documentation tool 0 0000000000000
00000000 reStructuredText OO OO0 Python DO OO OOOOOOOOO

119 00 00000000000000000O0 PythonOOODODODODOOODOOOO
g

000000000000 0000000000000000000000020 tutorial-index 00000
god

Python 000000000 OODOODODOOOOOODOOQODO the Beginner’s Guide 0000000
ood

1110 Python O OO O0O0O0O000000O0O0000OOO0OOOOOOOOOO

OO0000000 comp.lang.pythonOOODOODODOO python-listDOOOOOO0OO0OO0ODOO
coooooobooooooooooooooboOoboobooOoooooooobooooobooooooooooDooag
000 comp.lang.python000000000000000000000CO0O0O0O0OOUSENETOOOO
coooooobooooboooobooooobooooo

11. 0OOO 7


http://www.python.org/download/
http://svn.python.org/projects/python/trunk
http://www.python.org/dev/faq/
http://docs.python.org/
http://docs.python.org/download.html
http://sphinx.pocoo.org/
http://wiki.python.org/moin/BeginnersGuide
http://mail.python.org/mailman/listinfo/python-list

PythonOOUOO0OOO,0000 2.7jal

OO00OO0OCOOOO0OO0OOOOODOOODOODO complang.pythonannounce 00000 OOOODOOO OO
O50000000000000C0CO000000O0O0O0O0O0O0OOOCOO0000A0 the python-announce mailing
listO0O00o0ooooo

I o o o A o A (O o O o A W A
http://www.python.org/community/lists/ D 000 00O

1111 Python OO OO0O0O000OO00OO0OO0OOO0OOOOOO

OO0O0OO0/0o0o000o0oOdo htp//www.pythonorg/download O O OO0 O OO OOOOOOOO
O comp.lang.python O comp.lang.python.announce O O O OO0 OO0 O O O Python OO O O OO
http://www.python.org/ D000 O0O0PSSOO00000O0O0O0OOOOO

Subversion 0 OO0 O0O0O000O0O00O0O0O0O0O0O0O0O0O0OO http://www.python.org/dev/fag/ 0000000
goo

1112 Python 00O 0000000000000 O0O0DOOOOOOOOO

OOOCOCOCOOOOOODODODOOnttp://bugs.python.org/ 0 0O Roundup installation 0 000000000

000000 Roundup 0000000000 (@MOODO0OO0ODOOOODOOOOOODOOOOODODOOOOO
00000000000 00000)Y 0000000 SourceForge 0000 O0ODOOOOOOOORoundup
O password reset procedure D0 Roundup OO0 000 O0OO0D0OOOO0OOOOODOO

Python 000000000 O0OOOO the Python Developer’s Guide 0000000000

1113 Python 0000000000000 O0OO0OOOOOOO

Python 0000000000000 OOOOOOOOOOOO
Python 00 0000000000000000O01991000000000CO0

Guido van Rossum and Jelke de Boer, “Interactively Testing Remote Servers Using the Python Program-

ming Language”, CWI Quarterly, Volume 4, Issue 4 (December 1991), Amsterdam, pp 283-303.

1114 Python O OOOOOOOO
0000000 0o0oOooDoo000O0DO0O0U0U0U0O0O0OoOoU0U0oUDDDOaDO0 pythonorg wiki
http://wiki.python.org/moin/PythonBooks 0 O OO OO

00000000000 “Python”0000 Monty PythonO OO OODO0O0O0O0OCOOOODO (O00OOOPython”
O“CO0”000000oooo)o

8 0 10 0O Python FAQ


http://mail.python.org/mailman/listinfo/python-announce-list
http://mail.python.org/mailman/listinfo/python-announce-list
http://www.python.org/community/lists/
http://www.python.org/download/
http://www.python.org/
http://www.python.org/dev/faq/
http://bugs.python.org/
http://bugs.python.org/user?@template=forgotten
http://python.org/dev/
http://wiki.python.org/moin/PythonBooks

Python OO OO0OO0OO0,0000 2.7jal

1.1.15 www.python.org 0 0000000000000

00000000000 XSM4ALLOODO0O0OO0ODO0D0O0OD0OOOpythonorg 0000000000 OOOOO
Thomas Wouters 0 0 00000000

11.16 OO0 PythonOO OO OoooooOQ

Python 00O O0OOOO0O00OO00OGuido vanRossum O 19700000000 BBCOOOOOOOOO “Monty
Python’s Flying Circus” 000 000000000CO0O00OVanRossumOO0O0O000O0O0O00O00OOOOO
0000000000000 00000000000 PythonOOOOOOOOOOOO

1117 0000000000000 0000OODODODODOOOOOOOO

coooboooooooooobooooooooon

1.2 000000 Python

1.21 Python OO O OO0O0O0OO0O0OOOOOO

ooooooooooo99ooooooooogooooooo 60800000 OOOODODOOOOd
ogooooOoooOooooooooooooooooo 1sooooooooooon

Oo0O0oooooooD “ugfix’0000000CO000OO0ODOCOOOOOOO0OODOOOOOOOOOO
gdo0O0C0O0O0O0O00oO0O00O0O0oUUOOUOUODOO 30D0D0O0ODbO0O0ODO0ODOOO (O:2530262)0000
gobgooboobobooboobooobooboobbooboobboobooboobbooboo
gboooooobooboboboboooooooboboboboooon

0000000 Pythondownloadpage 0000000000 0DO0O0OO0OOO0OOO0ODOOO 20000
0000000000000 0o002x03x00000000000000 Python2 000 Python3 OO
0000000000000 DO0O0000000O0Python3.x0O Python2xOO0OOOOOOOOOODOOO
Python2 00 0000000000000 Python3 O OO OODOODODOODODOO

122 00000000 PythonO OO OOOOOO

coooodobooooooooooboooooboooooooooooooooon

Python 000000 O0O00O0DOOCOO0O0O0O0OOOOOO0O0ODOOOO00O0DOODOO0 LinuxOOO
gobobooooooobgboboboboooooooooboooboboboboboooooo

comp.lang.python 00 000000000000 O0ODOOO0OOO PythonOOOOOOOOODOOOOODOO
gbooboooooooogo

1.2. 000000 Python 9


http://www.xs4all.nl
http://pythonline.com/
http://pythonline.com/
http://python.org/download/

PythonOOUOO0OOO,0000 2.7jal

123 PythonOOOOO0OO0OO0OOOOOOOOoooooooOoO

Python DD 00000000000 ODOOOO http://python.org/about/success 0 0 00 00O 0O O O past
Python conferences 0000000000 OOO0OOOOODOOOOOOOODOOOOO

OO0O0O0O0OO0O0O PythonOODOOOODOO the Mailman mailing list manager O the Zope application server O O
O00ORedHat OOOD0OO0O0O000000 LinnxDOOOOOOOOOOOOOOOODOOOOODOODODOO
0000000000000 0DO0000 PythonOOOOOODOOOOO PythonOOOOOOOOOO
O O GoogleO YahooO LucasfilmLtd. OO O OODOO0O

1.24 00O PythonOOOOOOOOOOOOOOOOOOOO

Python Enhancement Proposals (PEPs) http://www.python.org/dev/peps/ 0 0 0 00 OO OO OPEPs O Python
0000000000000 00000o000U000000000o0oo0000o0oo0o0o00oO”Python XY
Release Schedule” (X.Y OO OOOOOOODOODOODODOOOO)ODOODOOOOO

OO000D0O0D00OO0 the python-devmailing list 00 D0O0O00O0OOO
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Ooo00ooooooooooOo0ooooooocoo00n0 pythonOOO0O0OO0O0O0OODOOOCOOO
coobooooboooooooooooooboooooooooooooooooboOoooo0oooonogd
coooooooboooooOooboOoocobooooobOobOobOboOoboOoOoOoDbDOobOOobOOobOboooOoonoag
OOPythonOOOOOODODOOOOOODOCOOOODOOOOOOOODODOOODODOOODODODODOOO
ooo

goooooooooooooOoooooooooooo0oooooDoOOoooOoOUOoOoooOPEPSOO
cooooooobooooooooOooOoOoOoOobOOoO0O0OOoOoOoOoOobOcOoObOO0O0OObOOoOobOOOOODOOO
oooo

1.2.6 Python 0 2000 000000000000

20030 8000000000000 O0OoOooooooooo2000CCCO0ObOO0OO0bOO0O0O0O0O0OoOoOo
ood

Python 00O OO00OD0OO0OOOOOOOOOO COOOO0ODOOOODOOOOOOOOPythonODOOO
ooo0o0 1970000000 (year, month, day, ...) 000000 40000000000000
20000 00000000000000000000COOOOOOOODOODOOOPYthon0 000000
O0000oooooOoPythonOOOCOOOOODOOOOOODOD 2000000000000C00O000O
oboobooooooonog

Python0 OO OO0OOOO0OOO0O0O0DOOO0OO0O0OOOOOO0OOO0ODOOOO0 ODOOOOOOBODOO
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000000000000000000000000000000000Python0 00000000000
coooooooood:

4. PSF is making Python 2.3 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRE-
SENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT
LIMITATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF
PYTHON 2.3 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.3 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.3, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

cobocooboo oo ooooooobooobo0ooboOoobooboooooboooboOoooobooOobooboOoooag
ooooboooooboooooooooooooobooooboooooboobooooon
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goo

OOO0O0O000000ooooooOO0O0C0O0O0O0O0PascalDCOC++000000O0Javal0000O0O00O0O
OO00O0CCOO0O0O0000000000000000000 PythonOOOODODOOOOOODOQOPython O
coooboooobooooobooooooooOobOoO0OoOooOoooooOoooOOoOoO0oOOoOoOobOOOOoODOoOag
00000000 PythonOOOO0O0O0O0O0OOOCOOOOO0ODOOOCOOOOOOOOODOOOOOO
00000000000000000Python0 00000000000 0ODOODO0OO0OOOOOOO0O0O0OO
cooooooooooooooooboOoooOoooooooOooooOooboboOoobooooon

cooboooobooooboooooooooobooooooooooooooooooooooo0oooonog
cooooooobooboooooooooOoooobOoOoboOooOoOobooOooOoOOoOob0oOboOoOobOoOoOooOooOonoa
oooooooooooooooooooobo0oooooooobobooooboo0ooobooooooooooDoOg
cooooooobooooooooooOooOoOoOOoO0oOoOOoOoOoOoObCOoOobOOoO0oOobOboOooboOoOoOoOoDOoOO
ooooooooDo

Python 00 O0O0O0O00O0O0O0OCOO0O0OCOCOOOPythonOOOJavaO0OOOOOOOO0O0OOCOOODOOO
ooboob oo oooooooobobooobooobooooboooboobooooDoooooDobOoDbbOOooobog
coooooobooooooooooooOobOboO0OoobooOooooooooOOoOoOoOOoOoobOOoOoOooOoDOoa
coooooobooooobooooooooooboooboooooooooooboooooDooOooboboOooobooonoag
0000000000000 000000000000000PYGame 000000000000 000O00OO
coooooobooooboooooooo

Python0O0O0O00O0O0O00O0O0OOOOOOO0OOOOOOODOOOOOOOOOOOOOODOODOOODODOO
cooboooobooooooooooooooboboOoboobooOooooboooobooOooobooOooobooOoooooDooa
oooooooobooooooooooooobbo0oooooooooOoooboboooobooooooog:

1.2. 000000 Python 11



PythonOOUOO0OOO,0000 2.7jal

>>> L = []

>>> dir (L)

["append’, ’'count’, ’extend’, ’index’, ’'insert’, ’'pop’, ’'remove’,
"reverse’, ’'sort’]

>>> help (L.append)

Help on built-in function append:

append (...)
L.append (object) —-- append object to end
>>> L.append (1)

>>> L,

(1]

goboobooboboobooobooboobbooboboobbooboobobooboon

PythonO0O O OO0 IDEODOOOOOIDLEDO Python O Tkinter 0 0000000000000 O0OOOO
IDE O O O PythonWin 0 Windows 000 IDEOOOEmacs 000000000000 OCO0OOOOOODOO
PythonOOOOOOO0OO0O0O0OO0O0COOO0OOO00O0O00OO0OO0O0MDOO0OODOO0OOO0MOOO0OOO
OOOCOO0000ODCOO0000DOCOO000DOOO0O00ODOOCOOOoooOoaO http://www.python.org/editors/
OO0 Python 0O OODOO0D0OO0OOOOOOO

PythonOOOO0OOO0ODOOOODOOOOODODOOODOOtheedu-sigmailinglist000000000O0O0O0O

1.3 Python OO OO OooonO

131 000000000000 00000 bsddb185 0000000000 OOOOO
ggoo

Python23 00 0O0OO0OOOCOO bsddb DOOOOOODOOO PyBSDDB package OO OOOOOOODOO
0000000000 APIO0O0O00O0OO0O00000O0C0O0O0000000CO Berkeley DBOOOOOO
OooOoOoOoOoOoDoOoO0oO0D0O0OO0DbddbDODODOODOOOOOOOOOOOOOOO0OO0OO0OOooog
coooooo

OOCOCOCOOOO PythonO Python23000000000000O0O0O (Tools/scripts 0 000000
db2pickle.py O pickle2db.py) D 00O 0000000000000 O0O0O0O0O0O0O0O0OOOOODOODOOO
000000000000 00000 PythonODODOODOOOOOOO pickle00000O0O0O db2pickle.py
o00oooooooooooooog:

python2.2 <pathto>/db2pickley.py database.db database.pck

gobooboobboobooboob:

mv database.db olddatabase.db

0000 pickle 0000000000000 0ODOODO0ODOOO0OOOOOOOOO:
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python <pathto>/pickle2db.py database.db database.pck

000ooO0oOooO0o0oooOoO0U0DOO00O0DOOoOU0DOOO0U0DOOOoU00ODOoOOO200000000
O0O0O0OC0O0ODOO0O0OD0OD0O0O0O00O docstring00000O0O0OOO
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21 000000

211 000000000000 DOOU0O0OOOO0ODODO0ODOOOOOOOOODOOOOO
ogoooood

ooo

pdb 0000000000 DOOODO PythonOOOODOOOOOOOOOOOOOOO PythonOOOOOOO
0000000000000 ooooooDooOoOOO0O0O00C0OOUOOdOpdbODoogy
gobooboobboobooobooboon

Python 0000000000 OOOCOO IDLEOD OO0 PythonOOODOOOOO (OOQO Tools/scripts/idle
00000O0)0D0o0O0o00Oo00DOD0O0o0U0D0OD0DD0D0O0OOU0ODOUOIDLEDODODODOODODOG
http://www.python.org/idle/doc/idle2.html#Debugger 0 0 O 0O 0O O

PythonWin D Opdb DD O OO0 O GUIODODODOODO Python IDED OO Pythonwin 000000000
O00O00o0ooooDd Pythenwin 00O OOOOOODOOOOOOOOOOOODODOODOODOUODOO
Pythonwin O Python for Windows Extensions 00 000000000000 ActivePythonO0O0O0O0O0000
000 (http://www.activestate.com/Products/ActivePython/index.html 000 ) 0000000000 OOO

Boa Constructor D OwxWidgets 0 000 IDEC GUIOOOOOOO00O00OOCOO0O0OCOO0ODOOOOO
000000000000000000000000000000000Odocstring0000000 html O
0000000000000 000000O0Zoepe0O0OO0O0OOOOOOO

Eric 0 PyQt O Scintilla editing component 1 D 0000 IDEO OO

Pydb 00O O0O0OO0OD0O0O0O pdb 0000000000000 OCOOOOOOODOOO DDD (Data Display
Debugger) 00D OODDOOO0OOOODOODOOPydb O http:/bashdb.sourceforge.net/pydb/ O O DDD O
http://www.gnu.org/software/ddd 0 0 0 O O O

0000000000000 00 PythonIDEOOOOOOOODO:
* Wing IDE (http://wingware.com/)

* Komodo IDE (http://www.activestate.com/Products/Komodo)

212 00000000000 ODOOODOOOOOOOOO

ooo

PyChecker 0 Python D0 0000000000000 O0O0O0DOOO0O0OO0OO0DOOOOOOOOOBOOO
O O O O PyChecker O http://pycheckerstnet 00 OO O0OOO0O

Pyint 0 0000000000000 O0ODOO0O0ODO00O0OO00O0DOO00OO00OOO0O0OO0O0OODBDOO
000000000000 0PyChecker 000000000000 O0PylintO0O0O0O0O0O0O0O0O0O0O0O0OO
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http://www.python.org/idle/doc/idle2.html#Debugger
http://sourceforge.net/projects/pywin32/
http://www.activestate.com/Products/ActivePython/index.html
http://boa-constructor.sourceforge.net/
http://www.die-offenbachs.de/eric/index.html
http://bashdb.sourceforge.net/pydb/
http://www.gnu.org/software/ddd
http://wingware.com/
http://www.activestate.com/Products/Komodo
http://pychecker.sf.net
http://www.logilab.org/projects/pylint
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o0oo0ooooooooooooooooooooooooOooOOObDO00oooDOObOOoOooooOoDOOO
http://www.logilab.org/card/pylint_manual OO Pylint OO0 O O0OO000O0O0ODOQO

213 00000 PythonO OO OO0 OOoOoO0OO0O0OO0OO0OO0OO0OOOOOOOOO

O0o0O0O00oooooooooO00Oo pythonOO0OCOOO0O0O0O0OODOCOOCOOOOOOODOOCOOCOOOO
O0o00oooooooooododPbpythonD COOOOOOODOODOOOOOOOODODOOOOOOOO
0000000000000 00000000000 PythonOOOOOOOOOOOODOODOOOOOOO
ocooooooooooobooooo

000 freeze 00O0O00PythonO00OOOOOO Tools/freezeJOOOOOOODOOOOOOO Python O
000000 CO0000ooUoDoouooooooooo PythonD 0000000 O0OODOOODODOO
O00oooooo cooooooon

O0000oopoooo @ooooD)import 000000000000 mmport 000000 OCOOO
OPythonO0OO (DO0OOO0OOOOO0OO0O0)OOOOOOO0ODO0OO0OO0OO0OO00OODBDOO PythonOOOODO
0000000000000 CO00 marshal 0000000000 O00O0OOCOOO0OOOOO0)O0O
cooboooobooooooooooooobooooooooooooooooooooooooooonog
OooO0oo0O000o00oooooo cooooooonooono pythonOOOOOCOOCOOOOOOOO0OO
ooooooooboooooooooooooooooooOoooboobooooo

0000O0bO000 cooobobobOobOocOobooboOooDOooDooooooooooooDooooooo
Thomas Heller O py2exe (Windows 0 0 )0 00O

http://www.py2exe.org/

O 0O O Christian Tismer 0 SQFREEZEO OO0 000000000000 OOOOODODOOOOOOOO Python
cooooooboooooboooooooo

O0OO0OO0O0OODOOQOOFredrik Lundh O Squeeze O Anthony Tuininga O cx_Freeze DO OO ODODODO

214 PythonOOODDODODOOOUOOO0O0DO0O0DO0D0ODO0DO0DODODOOOOODODOOOOOOO
o

0000000000000 0000000000000000000 PEPSOOOOOOODOOOOOO

215 000000000000000DODOODOOOOOO0
0000000000000 00Python 0000000000000 OODOODOO0OO0OOOOOBOOOO
gooooocoooooooooooooDooo

PythonOODOOO CO x86 000000000000 ODOOOODOO00O0O0000O0O0O0O0O0OOOO
coooooooooooobooboooon
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http://www.logilab.org/card/pylint_manual
http://www.py2exe.org/
http://starship.python.net/crew/pirx
http://www.pythonware.com/products/python/squeeze
http://starship.python.net/crew/atuining/cx_Freeze/index.html
http://www.python.org/dev/peps/pep-0008
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Pyrex 0 Python OO O O0DO0O0O0O0O0OO COOOODOOOOODOOOOOOOOODOOOOOOOOOO

PsycoO PythonOO OO x86 0000000000 DO0OOO00DOOO0O0ODOOO0OOOOO0ODOOOOODOO
gboboooooooboboboboooog

OO000OPythonODOOODOOOOODOOOOODODOOOODODOOOODOOOODOOOODODODOOODOOO
goboobgoooobooboobooooboobobooboboboboboboobooboboobo o
gobgooboobobooboobooobooboobobooboobbobobooboobbooboo
o0oo0 @ooboboooboobgoooooo)yboobooDoOOobOOoobDOoOoOOobDOooboooboooo
obooboooooooog

performance tips 00000000 wikiODOOOOO
Guido van Rossum O http://www.python.org/doc/essays/list2strhtml D 0 0000000000 OOOOOOO

oO000O0oO0(@O)boOoOo0o0obOOo0U0boo00DOD00oDoOOOooODODoO getd set0OOOO0ODOO
00000000ooo0o0oooOoooDoooooo ooO0oOUUUoDoOUUoooOOoUooDoOooDooood
goboooooooooboobobobooooooooobobobobobooooboboboboboo
00000000 0DOO0O00O000O00DODO0O0C0 profiled00OO0O0OO0OD(@MOOUODDOODDOO
00000 -000000b00bO0bO0ob0o0o0oo0ooOoooDOobOobooboooooo)d

OooooooooooooooO0ooooooocooO00oooooooooO0O000n0 PythonOOOOO
cooboooobooooboooooooooboooooooooooooo0ooooOoooo0oooonogd
cooooooobooooooooooOoooOobOoOoboOooOoOoobooOoOoOoOoDOOoO0oOobOboOoobooOoOoOoooDooa
gocGloooooo “0oo”0oopooooooooooooooooOooooooooooooOgg
cooooooooog

00000 PythonODOODODODO0ODOOOOODODOODOO0OOO0ODOOODOODDODOOOOOODOOODOO
cooooooooOoooooooooo cbooooOooUobooOoboUbooUoogbooobogboooog
gobgooboobboobooboboob:

L2 = []
for i in range[3]:
L2.append (L1[i])

cooooooooooooooooogon:

L2 = 1ist(L1[:31) # "list" is redundant if L1 is a 1list.

gboboboboobUOmap() O zip() DOODOOOOO0DOODODOOOODODODOOODODOOO
coobooooboooobooOooOooOoOoOooOocOoOoObocOoobOoboOoobooOoOoooon:

>>> zip([1, 2, 31, [4, 5, 6])
[, 4, (2, 5, (3, 6)]

cooooooooooooog:
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http://www.cosc.canterbury.ac.nz/~greg/python/Pyrex/
http://psyco.sourceforge.net
http://wiki.python.org/moin/PythonSpeed/PerformanceTips
http://www.python.org/doc/essays/list2str.html
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>>> map (math.sin, (1, 2, 3, 4))
[0.841470984808, 0.909297426826, 0.14112000806, -0.756802495308]

goboobooboboobooboooobga
gobooboobboobioobbodbddjoin() Osplit () DOODOOOODOO

000 sl..s7 0000 (10K+) OO OOOO".join([sl,s2,s3,s4,s5,s6,s7]) O00O0O0O
sl+s2+s3+s4+s5+s6+s7 000000000 00OOCDO0OOO0OO0OO0O0O0ODOSoin() ODOODOOO
ocooboooooooOooomoooooooooooooooooo0ooooooboOooOoooDooog
0000000 replace()0Oformat () 0O0OOO00ODOOCOOODOOOODOOOODOOOOODOOO
0000000000000 0000000 %00 string % tupleO string % dictionary 00
ooono

00000000000 00000D000 list.sort() OOOOOOOODODODOOsorting mini-HOWTO
Co0odoboocobOOoO0o0oO0obO0o0oO0o0ObO0O0O0list.sort () DOOOOOODOOOOOOOOOOOOO
goboobogoo

goooboboooobooooooOoooOoobocoOoooOoOoOoOoOOoOoO0oObOOoOoOOOoOoOoObOOOoDbOOOobOoOoOn
PythonO ff() 000000 OOODOOODOODODOOOOOOOOOOOOOOOODOELEQ):

def ff(x):
# do something with x computing result...
return result

0

list = map(ff, oldlist)

goo:

for x in sequence:
value = ff (x)

# do something with value...

coobooooboboooboooboooooooonoee() O:

def ffseqg(seq):
resultseq = []
for x in seq:
# do something with x computing result...
resultseqg.append(result)

return resultseq

CO00000000000000014ist = ffseg(oldlist) O:

for value in ffseqg(sequence) :

# do something with value...

gooooboooboobooooboobuoobbooboobbuooboobbooboo
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ff(x) JOO0O0000000 ffseq([x])[0]0000000000O0O0O0OOOOOOO0 000000
cooooooboobooobooooOooooobOboOoOoooOoobooOooobooOoOooOooOoOoOooDnn

cooboodooboooooooooooooboooboooooooooooooooOooooOoooonogd
oooood:

for key in token:
dict[key] = dict.get (key, 0) + 1

0000000000 dict.get 00000000 ODO0O0OO0ODOOD0OO0ODODOOOODOODOOODOOOOO
oo:

dict_get = dict.get # look up the method once
for key in token:
dict[key] = dict_get(key, 0) + 1

gooboobooboboobooboooobooboobbooboobboboboobbobbooboo
gboobooooobooboboboboooooogoo:

def degree_sin(deqg) :
return math.sin(deg % math.pi / 180.0)

gobgooboobobooboooboobon:

def degree_sin(deg, factor=math.pi/180.0, sin=math.sin):

return sin(deg x factor)

oooooooooooooooooDbOOoboO0ooooOoOoocOoOooooDooOb0O0O0O APlODOCOOO0OO0OOOOOO0
coooooooo

22 0000

221 00000000000 UnboundLocalError0 0000000

0000000000000000000000000000000O00000O0000 UnboundLocalError
cooooooooooboooon

ooooo:

>>> x = 10

>>> def bar():
print x

>>> bar ()

10

cooooooooogon:
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>>> x = 10
>>> def fool():
print x

x += 1

0 UnboundLocalError OO0 OO0

>>> foo ()

Traceback (most recent call last):

UnboundLocalError: local variable ’'x’ referenced before assignment

goboobodoboboobdooboooobooboob bbb boboboobboobDbooboo
0000000000000 ooOdfoo00OD0OODO xODOODODOOOODODOLUOOOOOOOO
goboobooboobboobuooboobboobibbU print xg0bOOoobOoOoOOOODOO
gboooooobooboboboboooooo

goboobooobdooboobobooboobbooboobbooboon:

>>> x = 10

>>> def foobar():
global x
print x
x += 1

>>> foobar ()

10

000000000 (U000 0o0o0oU0o00ooU0oOO0ooooDooooD)yoDoDoooooood
gbobooooooooooboobobobooooooooooboobOoboDo:

>>> print x
11

222 PythonDO OO OOOOOO0DO0DO0DOOOOOODODOOODOOO

PythonO0O OO OOO0O0OOOOO0OOOOOOOOO0OODOOOOOOOOOOOOOOOODOODODODOO
oooooooobobooooooooobbooooboooooooooboboooobooooboobooooboooooDbog
0000000000000 0000000000Ogleba’ 000000000000 O0OOOOO

gboooboobobooobooboobooboobooboobooboobobbobobobOob globaldbign
gboobooboboobobooobobooob0oboboobUobo0OobO globaloobgooQ
UOglobalO0O0OOO0OO0OOODOOOOOOOODOOOOOOOODOODOOOOOOOODODOO
gboobooboobooboobooboobooboobobbobobobbOoDbOn00 global
oboboooooooogog
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223 000000 0oooooooOoO0O0O0oO0OOoOoUoOooooooooooon

Oo0o00ooooooo0oooooooo000ooDo0o0000oooooODO (@O00 configO cfg
ocoooo)oooooooooooooOoOoDOoOoDbOOoO0bObOOoOoOooooooDOoOoDOoOoDbOOoDoboOg
gobgooboobboobooboooobooboobbooboobbobbooboobbooboo
gobobooooooboobgoobobobooooboooboooobobobobobobooooooDooDg:

config.py:

x =0 # Default value of the ’x’ configuration setting
mod.py:

import config

config.x = 1

main.py:

import config
import mod

print config.x

goobooboobbooboobooobooboobboboboobbobbooboobbooboo
oooooon

224 100000 mport 0000000000 DOO0OOOOOOOOOO

0000 from modulename import ~0O0O0O0O0O0OOOOOODOODOODOOOOOOCOOOOOOOO
0000000000 00ooo00ooo00oDo00o0oo0oooo0oDo0ooooooooooood
OO000OO000D0OOO00D00OO000OOO00DOO0O0D0OO00 TkinterO threadingdOOOOODOO

gooboobodoboboobooboooobooboobbooboobboboboobboobbooboo
gobooooooooboboooooobooooobooboboboboooooobDobDoboboboo
gobooboobooobooboooobooboobbooboobbobbooboobbooboo
gbooooood

gofdooobodooobooooooobooooooooooooog:
1. 000000000000 -0 sysdosOgetoptdre

2.000000000000000000 (Python O site-packages 000 0O000O00O00O0)-0
mx.DateTimed ZODBO PIL.Image O O

3. 000000000 0oo

0000000 Db00D00b00o0Db00bDO00OOpackage.sub.ml DO0O0ODD0ODOOOOOOODOODOO
package.sub.m2 00000000 0ODODO0O0OOOfrom . import mUO000000O0OOOOO0O
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0000000000 00o0bDb0Obo0dd from package.sub import m200000000O000O0OO
PEP3280 000000000

0000000000000 00000000000000000000000000 00000 Gordon
McMillan OO OO

OO0000O000000000 “import<module>” 00000000000 O0OOOOOOOOOO
O000DO00000O0DO00OoOU0O0DOoO0ooOooOooDooOoog (“from module import name”)d O
doddooooooooooooboboboboobobobodddoooooooooooooooon
0000000000000 U0U00OULUUUUOoUUOoUoOoooOooOOoog

cooooooooboooooobOobooooooooooobobooboooooboOoooOooooOoond
cooooooobooooboooooOooboboOobOooobO0obOobOOoOoboOobobooooOoOOobOoooOoonoag
ooooooobooboooooooooog

coooooooboobooobooooboobOoobooOooboobOobOboOoboOooOoOoDbDOobOOobOOoOobooooonoa
oooooooooooooooooooooooooobooooobDOoooOoOoooooooooOooog
cooooooooooooooooOobocOoobOoOoOoOoOoOoOoOoOobCcOoOoOOo0oOobOboOooobooOoOoOoOoDOoOoO
ooooo

cooooooooooooooooOoooOoObocOoOoOoOoOoOoOoOoOoOoOoOOoOoOOOoOoOobOOOoOoOoDOoOa
oooooooobooboooooooooooobobooooooooooooDbo0ooobooooboooBooDbog
cobooobooobooobOoOoooOoOo0OoOoO0OOO0O0OO0O0OOO0OOO0ObOO0OOOObOOObOOObObOO
cooooooobobooboobooobooooboobobOoOoooboOoboooboOoboOobOoboboOoooooonoag
cooooooboooobooooooooobooooboooooooooooooooOooboO0oooonogd
cooooooobooooobooooooooobOboOoOoOoboOoOobooOoOooOoOOoOoOobOboOoobooOoOoOooOooDooa
sys.modules 000000000000

cobooooooobobooboooooOooobboOobooOoobOoOoboboOoooO0oOobbD _init. OOO0OO
oooooooobobooooobOobooooooboooooobOobooOoooboooooboOobooooDOg
gooooooooooooo(@ooooooooooob0)0o0ooooooooooOoooobo0o0o0o0oo
ooooooooboboooooooooooobobooooobooooobooooboooooboobooooboooooDbog
cooooooboooooooooooOoobOboO0OoOoo0oooooOoooOboO00oboboOoobooOoOoOooOooDOoa
cooboooobooobooono

225 000000000000 D0DOU0O0OOO0ODOOO0ODOOOOOOOOOUODOOOOO
goooo

O0O0O0C0OO0O0O0O0O00O0OU0O0 =0 000 (specifie 0000000000000 OOOOOOOOQ
goboboboobodbbooboobooboboobooboobbooobo0b 0 x+x0Oo0obOoo
goooooogo:

def f(x, *args, =**kwargs):

kwargs[’width’] = "14.3c’
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g(x, =*args, =**kwargs)

O000000000Python D 200000000000000000000ODOO apply() 000000
oo:

def f(x, *args, =**kwargs):
kwargs[’width’] = 714.3c’

apply (g, (x,)+args, kwargs)

226 00000000000 (OOO)YODODODODOOODOOOOO

O00O000PythonOOODODOOOOODO0OOOOOOODOOOOOODOOOOOOOODOOOOODOOOO
cooooooobooooobooooooooooOboOobOoOoboOoOoooOoOoOoOooOoboOoOoboboOoobooOoOoOoooDooa
ooooooobobooobooooboooooo

l.oooo0Oo0cooooooooo:

def func2(a, b):

a = "new-value’ # a and b are local names
b=Db+ 1 # assigned to new objects
return a, b # return new values

X, y = 'old-value’, 99

x, v = func2(x, y)
print x, vy # output: new-value 100

ooobooooooooooobooon
2. 0000000000C0COOOOOOOOOOOOOOOOOOOOOOOO

3. 0oo00o0oo(@oOooooooooooO)0o0booo00ooOo0oUoO:

def funcl(a):

al0] = '"new-value’ # 7a’ references a mutable 1ist
al[l] = a[l] + 1 # changes a shared object
args = [’old-value’, 99]

funcl (args)

print args[0], args([1l] # output: new-value 100

4. 000000000D00000DO:

def func3(args):
args[’a’] = 'new-value’ # args 1is a mutable dictionary

args[’b’] = args[’b’] + 1 # change it in-place
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args = {’a’:’ old-value’, 'b’: 99}
func3 (args)

print args[’a’], args[’'b’]

5.00000000000DoO0ooooooog:

class callByRef:
def _ _init__ (self, +*xargs):
for (key, value) in args.items():
setattr(self, key, value)

def funci4 (args):
args.a = 'new-value’ # args 1is a mutable callByRef

args.b = args.b + 1 # change object in-place

args = callByRef (a=’old-value’, b=99)
func4 (args)

print args.a, args.b

cobooOooooOoocoOobooobobobocOooboOooboooo

goboobboobobuoobooboboobooobboo

227 Python OO OO0 ooOoOoOoOoooooooOoO

cobodoboodooo:000000b000b0ooobooooo0oooooooooo0oooooooonogd
OO0Oaxx+b 0000000 £(x) OO0O0O0O linear(a,b) O0O0O00O0OO0O0COO0O0OOOOODOOOO
ooooo:

def linear(a, b):
def result (x):
return a » x + b

return result
Ogodoooooooooooooooon:
class linear:

def _ init_ (self, a, b):
self.a, self.b = a, b

def _ call_ (self, x):

return self.a » x + self.b

coooooon:

taxes = linear (0.3, 2)

O00O0O0Otaxes(10e6) == 0.3 » 10e6 + 200000000000 ODOODOODODODOOOOO
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coboobooobooooooooodoobooooooboOooobOOoobOooOo0ooo0oooooogonod
cooooooobooooobooooooOooOoobOboOobobooOooooog:

class exponential (linear):
# _ init__ inherited
def _ call_ (self, x):

return self.a » (x *x self.b)

cooobooobobooobooooOooOooOooOboOoOobooOoon:

class counter:

value = 0

def set (self, x):

self.value = x

def up(self):

self.value = self.value + 1

def down (self):

self.value = self.value - 1
count = counter ()
inc, dec, reset = count.up, count.down, count.set

UO0D0OOinc()0Odec() Ureset () UOODDODUOODOODODOOODOODOOODOODOOO

228 Python OO0 00000000000 0OOOOOOO

00000000 copy.copy () O copy.deepcopy () 0000000000000 O0OO0OO00OOOO
00000000000O0000

gobooboobbuooboobboobuoobboobg copy () OODOODODO:

newdict = olddict.copy ()

dddddooooooooooooooo:
new_1 = 1[:]
229 000000000 DOOO0ODOOOOOOOODOOOOOO

cooobooooobooboOobO0oxbOOdir(x)y OOODOOOCODOOOODOOOOOOOOOOOO0
oooooooooboooooooooboooobooooo
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2210 000000 ooooooOoOoOoO0oOoOoOoOoOoOoOoooooo

goobooboobooboobdooboooobooboobbooboobboboboobbobbooboo
Uo00obob0o0bbOobbO0detfd classb0ooobooboooboobobooobooboboooDo
gobgooboobobad:

class A:
pass
B =A
a = B()
b = a
print b

<__main__.A instance at 0x16D07CC>
print a

<__main__.A instance at 0x16D07CC>

goooboboobOoobOobOU0o0bOU0ooU0obOOoOobOoOoDbOobOU00obOOoobOobo BOobDOoooooo
ocoooooooboOobO0o AODOOCOODOOOODOUOOO0OO0OOODOOUODODODODOObOODOOOO
0000000000000 000D000 a0 bO0O0O0OO0O0OODOODOODOOOO

cooooboooobooOoobooobooboOooOoOoOoboOoOoOobOOobOboObOObOOoOOoObOObOoOoOooOoOoona
oooooooobooooooooooooooobooooooooooOoooboboooboooooooo

comp.lang.python 0 O Fredrik Lundh 000 0000000000000 0000OO00OO0O0OO:

oooooooooooooooooooo:ocoo(@OooooOo)ooooboooooOoooooo
ooooobooooooooooboooobO -0ooobooooooOooOooobooooobooooooDoobooOooo
oo @ooo)oooo (@Cooooo)oooooooooooooooooo

...... cooobooooooocooobooOoboobooooooboOoOooOoboOoobOboOoOoOoOOoOoOoOboOoooDn
ooooo

2211 00000000000 OOOOOOOO

0000 PythonOOOODDOO0ODODO0ODOOOODOOODODOOODOO:

>>> "g" in "b", ngn

(False, "a’)

goboobodgobooboobboobooboboooboobboobbooboboon:

>>> (Ha" in Hb")’ ngn

gobooboooboob:
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>>> "g" in ("b", Hau)

oooooooooo (<0o+=00)000000000O0O0C0COCOOO0OO0OOOOCOCOOOOOOOOCOOOO
coooooo

2.2.12 Is there an equivalent of C’s ”?:” ternary operator?

OOOOCCOOO0O Python2500000000000000000000O00O0A0O:

[on_true] if [expression] else [on_false]
x, y = 50, 25

small = x if x < y else y

2500 0000000000000 000O00O000O0O0O

00000000 a and b or cO0a ? b : cO000000000DOO0OOOOOOOOOOOOOD
Oo@OoooDoo0oD0 None-0O0000COOO0)00O0DcO0O0O0O0O0ODODOOOOODOOOOOO
00000oooo0o00oooo0o00ooo(0o000pODOOO0O00O0ODOO0O0ODODOOOO0OOO
oooo)oooooooooooooooo

Tim Peters (who wishes it was Steve Majewski)) 00 000000000000 (a and [b] or [c])[0]1O
(bl O00000O0O0O0O0OODOOO0O0O0O0O0OLODLDDOOOD0OUOOUOULbObLbLOUUDOLOOLbDbDbDDbDD (0]
00000000000 00O00000 pO0O0 ¢cODOOOODUDOOOOODOO0OUOOOOOOOO
0000000000000 000000oooooooooo

0oo0oo0Oo000bOo0o0o0o0on if...elsel 0000000000000 ?: 00000O0O0O0OOOOO
coooogo:

def g(cond, on_true, on_false):
if cond:
if not isfunction (on_true):
return on_true
else:
return on_true()
else:
if not isfunction (on_false):
return on_false
else:

return on_false ()

oooooObOcOg(a, b, ¢c) J0O0ODDODOODOOODOOObDO cODOODOODODOOODOO
dddddddddg(a, lambda: b, lambda: c¢) U000000O0OOOOOOOOOOOO

OO0 Python O if-then-else 0 0 00 0000000000000 000O000000O0O0O0O0O0O0O0O00O0O0O
0000000000000 ooooooo0o0oC00O0O00OOPythonicOOODODOOOOOOOOOOOOO
000000 ifthen-else 00000000000 O0ODOOO0OOOOODOOOOODOOODODOO
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2002000000000000000000 PEP308CO000O0O0OO00OOOOOOOOOOOODOO
coooooobooboooobooooooooooOboOoboOooOoOobooOoOoOoOobOOoOobOoOboOoOobOoOoOooOooDooa
oobooodoboooooooooooooooooooooooooooooon

2213 Python 00 0000000000000 O0OOOOOOOO

00000000D00000001lambda 000 lampbda O00000000O00UlfBartet 000000
coooooooog:

from functools import reduce

# Primes < 1000
print filter (None,map (lambda y:y*reduce (lambda x,y:xxy!=0,
map (lambda x,y=y:y%x,range (2, int (pow(y,0.5)+1))),1),range(2,1000)))

# First 10 Fibonaccli numbers
print map (lambda x, f=lambda x,f: (f(x-1,f)+f(x-2,f)) if x>1 else 1: f(x,f),
range (10))

# Mandelbrot set

print (lambda Ru,Ro, Iu, Io,IM, Sx,Sy:reduce (lambda x,y:x+y,map (lambda vy,
Iu=Iu, Io=Io,Ru=Ru,Ro=Ro, Sy=Sy,L=lambda yc, Iu=Iu, Io=Io,Ru=Ru,Ro=Ro,i=IM,
Sx=Sx, Sy=Sy:reduce (lambda x,y:x+y,map (lambda x,xc=Ru,yc=yc,Ru=Ru, Ro=Ro,
i=i, Sx=8x,F=lambda xc,yc,x,vy,k, f=lambda xc,yc,x,v,k,f: (k<=0)or (xxx+ty*y
>=4.0) or 1+f(xc,yc,x* x-y*xy+xc,2.0xxxy+yc,k-1,f):f(xc,yc,x,v,k,f):chr(

64+F (Ru+x* (Ro-Ru) /Sx,yc,0,0,1)),range(Sx))) :L(Iut+ty* (Io-Iu)/Sy), range (Sy
)))) (-2.1, 0.7, -1.2, 1.2, 30, 80, 24)

# /. /] / |__ lines on screen

# v \% / / columns on screen

# / / / maximum of "iterations"

# / / range on y axis

# / range on x axis

cooooooobooooon

23 00000

231 0000000000 DODOOOOOOOOOOOOOOO

ooooooooooooobooooooooo o0 “o"(@OoOoOoOooooO)00oO0oooOoOO0ObobobOo0On
OO0 “2>000000 “10v(@uooo»)oooooooooooooooon:

>>> a = 0010
>>> a
8
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000oooo0o0ooo0o0oooo00ooooo0b0 00 x»(oooooooO0)0oooO0o0obooO00o
goooOoOOoOoOOoOooO0ooOoOOoooooooodpythonOOODOOODO:

>>> Oxab

>>> a
165

>>>

op
Il

0XB2
>>> b
178

232 00 -22//100 300000000

i % jOj0000000000O0C0O0O0O0O0O000O0COO0OCOO0OOO0O0OO00O0O0OO0O00O00O0:
i==(1// 3 3+ (1%
ooooooooooOooooOooboocOoocoooooooooi ¢ jOoi00000000000 1

// 300000000

i % jO0j00000000000DOCO0O0O0OCOO0;0000DO0O0000DOOOOOCOOOOOOO
000041 $ jO>= 00000000000000 1000000000000 200000000000
0o0-190 s 12 == 20000000000-190 % 12 == -l0000000O00O0OCOODOOG

O00: Python2000 _ future_ .divisionOOOOOOOOOa / b0 a // bO0O0OOOOO
OoOOoOoOO “0000 (classicy>’O00O0O0OOOOOOO

233 0000000O0OoOoOoOoooOoOoOoOoOOoOOOd

gooooobbbbbooooo int () 0oooooobbbDbbbDbbO0000004int("1447) ==
1440000000float () UODOUODOODODO0ODOODDO float (71447) == 144.0000

000000 0bD00D0DbU00ObDb0O0ODbD00O0DbDO0OOdint("001447) O int(r0x1447) O
ValueError 0O 0O0OO0ODOint (string, base) 0O00O0O0O0OO0OOOOOOOOOOOODOOOO
OO00000O0 int('0x144", 1l6) == 324000000 000000000DOO0O0O PythonOOO
0000000000 0000 00’00 000000x’0000000DOo0oon

D000 0000DObO00O0obobob eval () DOOO0ODODOOOOeval () ODOOOooobboOoboDO
000000000000 00000000000000000 PythonOOOODOODODOOOOODOO
doooobooobboouoobbbbooo00o00o0bbo0__import_ ("os’) .system("rm -rf
SHOME") 00O UODOODOOOOOOOOODOODOOD

eval () 0000 PythonOOOOOO0OO0COO0O0O0O0O0COOO0O0O0DOOOBeval(’097) 000000
Oo0O0OOO0OPython ‘00 O0O0DOODODODO (@O QUOOOOOODOO
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234 100000ooooooooOoOoOoOoOooOOOd

00001400000 ‘44 00000000000000000000D00O000O0OD0O0O stx() OOOO
Ubooo0oo0ob0obobo0ob0ob0b000ob00obUObD hex() Uoct()y DOODOODDOODODODOO
OO000000O0OOformatstrings 00000000000 O00O0O0O"{:04d}".format (144) 0 "0144"
ooooO"{:.3f}".format (1/3) 0’0.333 0000000000 %000 0000000DOOOO
gboboooooboobobobobooooogooooo

235 00000000000 DODOOOOOOOOOOOOOOOO

cooooooobooboooobooooooOoooOoboOoOoboOooOoOoooOoOoOoOoDOOoOobOoOboOoobOoOoOooODOoOoag
OO00DO0o00DbO0O00b000arayd000ooooooonDO:

>>> s = "Hello, world"
>>> g = list(s)

>>> print a

[IHI’ IeI’ Ill, Ill, IOI, I,I’ 14 I, lwl, IOI, Irl, Ill, Idl}
>>> a[7:] = list ("there!")
>>> '’ join (a)

"Hello, there!’

>>> import array
>>> a = array.array(’'c’, s)

>>> print a

array(’'c’, ’'Hello, world’)
>>> a[0] = "y’ ; print a
array('c’, ’'yello world’)

>>> a.tostring ()

"yvello, world’

236 0000000000 DODODOOOODOOOOOOOODOODOOOOO

cooooooooooooo

e Jpoobbobbooboobbooboobbooboobbobboobbobbooboo
o0o0ob0obOoobOobobo0obOoob0obobboDb caseb00boooobOoboboOobDOOOO
gboboooooog:

def al():
pass

def b () :

pass

dispatch = {’go’: a, ’'stop’: b} # Note lack of parens for funcs
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dispatch[get_input ()] () # Note trailing parens to call function

s JUDO0ODODO getattr() DOODOO:

import foo
getattr (foo, ’"bar’) ()

OO00Ogetattr() OO0OO0OOO0OOO0OO0OO0OOO0OOOOCOOOOOOODOODODOOOODOODOOO
ooo

cooboooooocooboooboooOoOooOobocOoobooOoon:

class Foo:
def do_foo(self):

def do_bar (self):

f = getattr (foo_instance, ’'do_’ + opname)

£0

* locals() O eval () OOOOOOOOOOODOO:

def myFunc () :
print ("hello")

fname = "myFunc"

f = locals () [fname]

£0

f = eval (fname)
£0)

Ub00:eval () DOODOODOODOOOOODOOOODOODOOODODOOODOODODOO
gbobooooobooboobobobooooooooboboboobooo

237 0000000O0DO0DO0OO0OOO0OO0OO0 PerlO chomp() OO OOOO0OO0OOOOO

Python22 000 S.rstrip("\r\n") 0000000 sO0O0O0O0O00O0O0O0OOOOOCOOOOOO
goooooboboooboboobbooobbooobbo0bL sbogbbooobboobbOooobobo
gboboooooooboobooo:

>>> lines = ("line 1 \r\n"
n\r\nn
n\r\nn)
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>>> lines.rstrip("\n\z")

"line 1 '

cobooobOoobObooooOoobOboOoboOoOoOoDOOoOobObO0oOoOOODs.rstrip() OOOOODOOO
ooooDoogoooDo

OoOoOoOoOooo pythonOOOOOOO0O0O0O0O0O0O0O0O0OO:

 J0000DODODODODOUO0OLO0ODLODLUODLODODODOD rstrip() DODOODODODO
goboobbobobooboobbooboobbooboobbooboobn

000000000 sOOdO0bO0O0b00O0s.splitlines() (0] 0000O0O0ODO0C

238 scanf() U sscanf() DO OO0 O0O0O0OO0OO0O

cooooooooooooo

goboobodboobooboobbobboooobbobbUoub split () OOobDbOoODOO
gooobooboobo0ob0ob0oobOobb int() O float() O0ODOO0OOODOOODOOSsplit()
00000000 “ep’00000C00O0OCOOODOOO0ODODOO0ODOOODOOOODOOO

O0O0000000000000D0O0CO sscanf () 0000000000 O0OOODOOOOOOOOO
oooo

2.3.9 ‘UnicodeError: ASCII [decoding,encoding] error: ordinal not in range(128)’
goodooooooooo

00000000000 PythonOOODOOOO 7-bitASCIIOOOO0O0OCOO0O0DOOOOOOOOOOO
oooooooooooooooo

cboooooooboooobobooobboooOobOOoobOOoobOOoOoObOOobobOOooDbOoOoOobOOoobooboOonoa
O0ooooooooooooooodooooooooo0oo0ooooooooo0o00ddUemail d
webOOOOOOOOODOOOCOOOO0OOOOOCOOO0OO0ODOOCOOO Content-TypeOOOOOOOOO
OO0OCCOOOO0O0OOC0OD0OD0D0O00 Unicodke0 0000000000 valuedOOOOOO0O0O0oooQ
UTF8O0O0OoOOoOOOoOoOOoOoooooog:

value = unicode (value, "utf-8")

0 Unicode 0000D0D0OO0ODODOO0OO00OO0OODODO UTF8OOODOO0OO0OO0OOODDDODODDODOOOOODODO
UnicodeError 000000000

OASCIIOOOO0O00000000 Unicode 0000000000000 ASCOHIOOOOOOOOOOOO
0000000000 Unicode DO0OO0O0O0OD0O0OO0O0ODOOOOO:
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try:

X = unicode (value, "asciim)
except UnicodeError:

value = unicode (value, "utf-8")
else:

# value was valid ASCII data

pass

Oo0OO0OO0O0O0O0O0O0O00D0D000PythonO0O0O0O0O0O000O0O00O00O sitecustomize.pyO00O000O000
000000000000 0Python 0000000000000 O0O0DODOO00O0OOOODOOO0OODOOOO
cooboooobooboooboooobooooooooOobooOooobooo

OO0OWindows OOO “mbes” 00000000000 O0OOOOOOOOOOOOOOOOOOOOOOOO
goooooooopoooooooooooooo coMuoooooooooooooooooooooo
gobgoboooboobooo

24 00000 (@OO/000)

241 0000000000 O0OODOOOOOOOOOOOO
00000000 tuple(seq) DOODOOOOOOO (@GOOOOOOO0O0O0OOOO)OOODOOOOOO
gboooooooooog

gbood tuple([1l, 2, 31)0 (1, 2, 3)0000tuple('abe’) O (Fa’, 'b’, ’'c’) 000
goboooooooooobobooooobooooooobobobobobooooobooboboboboo
gobooboobbooboobbobbUbtuple)y obooobOoOD

OoO00Db000 list(seq) DOOO0OOOO0ODODOOOOOODODOOOOOODOOOOODODOO
gboooooobdoblist (™™ (1, 2, 3))0 11, 2, 310000 list('abe’) O ["a’, 'b’,
‘cr1000000000DO0DO0OO0Oseq(:] 0D000ODODOOOOOO

242 00000000000 ODODOOODODOO

PythonOOODOOOOOOODOOOOOOOOOOCOOOOOOOOOOOOODDOOODODODOODOIO20
do0ooddobOodobOO0odoooooooodooOo-10bO000d0obOo0o0oo 200000 20000
J00d0doooogddddsegl-n] O segllen(seq)-n] 000000O0OOOOO0O0O

gobooboobooboobobobobooboobosi-—1nybooboobobobboobbooboo
gobooboobobooboobbooobooboo

243 000000000000 ODOOODDODODOOOOOOOOOO

Python24000000 reversed() OOOOOOOO:
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for x in reversed(sequence) :

# do something with x...

gobgooboobbooboobbooboobbooboobbooboobbooboo

Python23000000000000000O:

for x in sequence[::-1]:

# do something with x...

244 000000000000 ODODOOOODODO

Python Cookbook D0 0000000000000 OOOOOODOOO:
http://aspn.activestate.com/ASPN/Cookbook/Python/Recipe/52560

cooooooobooooooooooOoboOoOobOOoO0oOoOOoOoOoOoOoOoOoOoOOoO0Ob0OObOOoOobOOOOoODOOO
ooooogo:

if mylist:
mylist.sort ()
last = mylist[-1]
for i in range(len(mylist)-2, -1, -1):
if last == mylist[i]:
del mylist[i]
else:

last = mylist[i]

gooobOoooOooOooboobobobOoooo(@uoobOobOoobDoobOooboOobO)oooooboooo
obooboooogd:

da = {}
for x in mylist:
d[x] =1
mylist = list (d.keys())

Python2500000000000000000O0O:

mylist = list (set(mylist))

coooodooobooooooooooooooOoooooobooOoooOoooboboOooobooooo

245 Python OO OO0 OooOoOoOoOooooo

cooooooooog:
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["this", 1, "is", "an", uarrayu]
0000000000 COPascal OO0 OOD0OO0OOOOODOOOOPythonOOOOOOODOOOODODOO
gboboooooooobgoo

arraydgobogdbooboooboobobotboobooboooooboboobobobooobobooooobann
OO0O0C0OCOOO0COoO0OoOoOoOoOONwmeric0 0000000000000 00000000O0O0OO0O0O0O0OO
goo

LspOOOO0OCOCOOOOO0OOO0OO0O0O000000000D0O0OOOOOOOOOOOO:
lisp_list = ("like", ("this", ("example", None) ) )
000000000000 0DODOo00DO0U0DOO00DOD0OU0oDOO0OO0OOlspO car 00O ODOOO

lisp_list[0] O00cdrO00000O00O 1lisp_list[l] 0000000 OO0ODOOODOOOODOOOO
gooCoOoOOoOOoOoOoOoOOoOoOoOooOooo pythonOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0OO

246 0000000 0OO0OODODODOOOODOOO

coooooobooooooooOoOoboOoooOboOoobooOoOooooOon:

A = [[None] * 2] = 3

coooooooocooboooooooooon:

>>> A

[ [None, None], [None, None], [None, None]]

coooooobooooooooooooooooooooon:

>>> A[0][0] = 5
>>> A

[[5, None], [5, Nonel], [5, None]]

gogob~0oooobobooooobobboooobbooobbboooobbbooobDbbbooobobo
OO0 «3000200000000000000DO0C00DOCOO0ODODOOODOOODOOODOOODDOO
goboobooobooboooobooboobboon

coooboooooooooooooooooboOoobooOoOoooOoboO0oOooObo0ooboboOoobooOoOoOoOooOonoa
ooooogo:

A = [None] * 3
for i in range(3):
A[i] = [None] * 2

ocoooo200000003000000000000000000C0O0O0C0O0GDGDOO:
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w, h =2, 3

A = [[None] » w for i in range (h)]

00000000000 0D0O0O000ODOO00D00OO0ONumericPython0ODOOOOOO

247 0000000000 O0ODOOOOOOOOOOOOOOOOOOOO

gobooboobboobod:

result = [obj.method() for obj in mylist]

coooooooooobooooooooooog:

def method_map (objects, method, arguments):
"""method_map ([a,b], "meth", (1,2)) gives [a.meth(1,2), b.meth(1,2)]"""
nobjects = len (objects)
methods = map (getattr, objects, [method]*nobjects)

return map (apply, methods, [arguments]xnobjects)

25 00

251 00000000000 DOOOOOOOOOUOOOOOOOoDOOOOO

gobgooboobboobooboooboobooboboobooboboobbooboobbooboo
gooogoo

cooboooooboooooboooooooooobooOooooOooooboooooooobooooooooooDoog
Oo0ob0oooobooodbobb0Ofpprint00000000O0O0O0O0O0DOCOO0OO0O0OO0OOCOOOOOOO
cooboooooon

0ob00O00b00000dict 000000000 sortedbDictO0000O000O0O0O0O0O0O0O0OODOOO
cooboooooboooobooooOoooooobooooooooon:

class SortedDict (dict) :
def _ _repr__ (self):
keys = sorted(self.keys())

result = ("{!r}: {!r}".format(k, selfl[k]) for k in keys)
return "{{{}}}".format (", ".Jjoin(result))
__str___ = __repr___

gooboobooobobooboobobooobooboobbooboobbobobooboobbooboo
gbobooooobooboboboboooooobobobobooobooobooon
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252 000000000000000PythonO 00000 O0O0OO0OO0DOOOOO

Perl DOOCOOODO Randal Schwartz 0 0 0 00000000000 ODOOOOCOOOCOOOOOOO0O00OO
0000000000000 0000UU0UU00oUOOdPython0 0000 sort () DO0O0O0O key
gobooboboob:

Isorted = L[:]
Isorted.sort (key=lambda s: int(s[10:15]))

keyOODO Python2400000000000000000000O0O00000O0O0OOOODODOOOOO
gboboooobooboobobobobooooooboobooboobona:

tmpl = [(x.upper (), x) for x in L] # Schwartzian transform
tmpl.sort ()
Usorted = [x[1] for x in tmpl]

oooooooooo-15000000000000000000000000DOO0O00DODOAO:

tmp2 = [(int(s[10:15]), s) for s in L] # Schwartzian transform
tmp2.sort ()
Isorted = [x[1] for x in tmp2]

OCOCOIsoted0000OD0ODOOOOOOODOODO:

def intfield(s):
return int (s[10:15])

def Icmp(sl, s2):
return cmp (intfield(sl), intfield(s2))

Isorted = L[:]

Isorted.sort (Icmp)

00000000000 intfield() O LOOOOOOO0OOOCOOOOOOOO0OOOCOOODOOOO
ooo

253 000000000000000O0000OOOOOOOOOO

gobooboooboboobooobooboobobooboobbuooboobobooo:

>>> 1listl = ["what", "I'm", "sorting", "by"]
>>> 1list2 = ["something", "else", "to", "sort"]
>>> pairs = zip(listl, list2)

>>> pairs = sorted(pairs)

>>> pairs

[("I'm", ’else’), ("by’, ’'sort’), (’sorting’, ’"to’), ('what’, ’something’)]
>>> result = [x[1] for x in pairs]

>>> result

["else’, ’"sort’, 'to’, ’something’]
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cooooooooogn:

>>> result

[]

>>> for p in pairs: result.append(p[l])

cooboooobooooobooooooOooooboOoboOooOooooOooOoOoDOOoOobOooOoboOooboOoOoooooOoa
OO0D00000o0O0DbO0o0DO00ob0O0b0O0o0oD00D0o0o0b0b0OdO0bDappend () OOODODOODOO
cooooooobooooooooooOoooOobOOo0oOoOoOoOoOoOoOoOoOoOoOOoO0O0obOboOoOoboOoOoOoOoDOoOO
OOoOOO0OOOOOOOOOOODOODOresultappend” 00 0000000000000 O0O0O0O0OOO
cooobobooooooooboooooooOoooboboOooooooo

26 000000

261 J000oooOoOO0OO

OO00O0OOclassO0O0O0O00O0OO00OO0OODOOODOOOODOOOOOOOODOOOOODOOODOOOOO
gooooOoOoOoOoO00OO00O0O0OO0O0O0O0O0O0O0O0O0O0O0UO0O0UO0OOOLOOOO (attribute/00)0O00OO
(opoo)obooooooooood

coooooooOoOoCocOoobDOoOooOo@EoooodbooUoooOooobOoOoo)bgbooobogboooog
gooboobooboboobooboooobooboobbooboobboboboobboobboobOoo
goooboooobooboobOobobooboobooboobbO0obobo0obUo0obDd Mailbox OO
bobooobooboboboboboooboobouobobobOolnd MboxMailboxUMaildirMailbox
OutlookMailbox UDUOODOODOOOODODOOOODO

262 00000O0OooooOoO

J00d0odoobobobbO x00d00dOodOdd x.name (arguments...) 00000000 0OOOO0O0O
ddd0ooooooooooooooboboboooon:

class C:
def meth (self, arg):

return arg * 2 + self.attribute

263 self COODOOO

sef 00 0O0DO0OOO0O0O0OOOOO0O0ODOOOO0OD0O0OO0000O0Ometh(self, a, b, ¢) 00000
ooooboobobooobuobooobooboobObb0obDO xO0000 x.meth(a, b, c)OO0O0OO
goboobodbbuoobddbbdUmeth(x, a, b, c) 0000 OOO0ODLDOODDO

000000000 0O00DOO0O0D0D seff00000D0OCO0O0OOOOOO0ODODODOOODOOODOOOO
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264 1000000000000 C0COOOOOOOOOOOOOOOOOOOOOOOO
gogobooboooooood

OO0O0O0O0O0DO00O0O isinstance(obj, cls) DD ODOODODOODODOODODOODODDOODOO
isinstance (obj, (classl, class2, ...)) 0D0O0OO0OOODOOODOOOOOOOOOOOOO
0oo0boo0o0oboboo0oobobbOOb0o0o0bDbOOdisinstance(obj, str) 0 isinstance (obj,
(int, long, float, complex)) OOOOOO0OOPythonODODOOOOOODOOODOODOOODOO
ooooooo

gbooob0o0o0bo0b00D04isinstance() UO00OO0O0OO0OOOODOOODOOOODOODODOOODOO
gobooooooooobooobobobooobooooooobobobobooooooboboboboboo
gobgooboobboobooboooboobooboboobuooboboobbooboobbooboo
gboooooogoboboboboooooooobobobo:

def search (obj) :
if isinstance(obj, Mailbox):
# ... code to search a mailbox
elif isinstance (obj, Document) :
# ... code to search a document
elif ...

0000000000 Osearch() 000000000000 OO0OO0OO0DOCOOOOOOOOOOO:

class Mailbox:
def search(self):

# ... code to search a mailbox

class Document:
def search(self):

# ... code to search a document

obj.search()

26,5 000000000

OO0 (delegation) OO COO0O0OCOO0OOOCOO0DOOO @OUOOOOOOOOOOOO)ODOOOODOOO
obo0 xgbooooooboobobooooobobobooobooboobobobboooobooboboo
goobboobooboobbooboobbooboobboob xobooboobboobbooboo
goooooogo

Python 0000000000000 ODO0ODOO0OOOOOOOOOOOODOODOOODODOOOODOOO
gboooooobooboboboboooobooooog:

class UpperOut:

def _ init_ (self, outfile):

self._outfile = outfile
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def write(self, s):

self._outfile.write(s.upper())

def _ getattr__ (self, name):
return getattr(self._outfile, name)

Ubd Upperout ODUO0OU write() UOODOOOOOOOOOOOOO0OO0O0OO0OCOOCOOOOOOO
U000 self._outfile.write() OD0O0O00OO0DOODOOOODODOOOODOODDOODOO
000 self._outfile00000000O0O000O00O0O0O0DO00O0 _getattr_ O0O0O00OO0O0OO0OO
gobooboobboob oobooboobboobooboo

coboooooooocooooboooooooboooooOooOboOoOobooOOoOoOoOoOobOOoOoOooobOboOoboOad
U0 __setattr__ () 00000000000 O0D00O00DOOOODOOOOODO0OD __setattr__ ()
coooooooocooboooooooooon:

class X:
def _ setattr_ (self, name, value):
self._ dict_ [name] = value
O000D0_ _setattr_ () OO0 self.__dict_ 00000000 DO00OOOO0OOOOOOOOOOO

gobooboobbooboobooobda

266 1000000000000 DODOOOOOOO00000O0OO0OOOOOOOOOOOO
ugoboboogooobogoa

00000 super () DOOOOOOOCOO:

class Derived (Base) :
def meth (self):

super (Derived, self) .meth()

Jo0boDo0oobo0oboOobDDboOdd: class Derived(Base) : ... gpopooboboboobonb
Base.meth(self, arguments...) O0O0O0O0OBase (000 BaseOODOODOO)DODOOODODO
meth() 0O0O0ODO0OOCODOOOUO0OODOBase.methJOODOOOODOOOOCODOOODOSsSelfd
doodooooooooo

267 0000000000000 OOOOOOOOOOOOOOOO

00000000000 (alias) 000000000000 O00D0O0OO00ODOO0D0O0O00ODO0O000O0O0Od
gobooooooooobooboboobooobooooooboobobobobooooboobDoboboboo
000000o00ooo0oo0oo0ooo0o0oo0o0ooo0o0oDo0 (UooDooDoooooooo)od
gbooooo:
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BaseAlias = <real base class>

class Derived (BaseAlias) :
def meth (self):
BaseAlias.meth (self)

268 10000000000 DOOOOOOOOUOUOOOOOOOOOOO

C++0Java0D0OO00)OODDOODODOOOOODOOOO PythonOOOOOOOOODDOO

coooooobooooooooooOooOoOobOOo0oOoOoOoOoOoOoOoOoOoOobOOoOb0OObOOoOoDbOOObOOnOO
oooooooooooooboooooo:

class C:

count = 0 # number of times C.__init__ called

def _ init_ (self):

C.count = C.count + 1

def getcount (self):

return C.count # or return self.count

cOO0000O0 c._class_ OO0 cOO0O0OO0OO0OO0OO0OO0OO0OOO0OO0OOOOOOOOOOOOOOOO0O0O0O0
O0c.count O isinstance(c, C) O0OO0OO0OO0OO0 cO0OO0O C.countdO00O0OQ0nO

O0:CO000000000 self.count = 420000000 self000000 “count”000000
gobgooboobbooboobooobooboobobooboobbobobooboobbooboo
goboobbooboboobooobooboooog:

C.count = 314

0000000 Python220000000:

class C:
def static(argl, arg2, arg3):

# No ’self’ parameter!
static = staticmethod(static)

Python2400000000000C0O0OO0OOO0OOOOO:

class C:
@staticmethod
def static(argl, arg2, arg3):

# No ’self’ parameter!

cooooooobooooooooooOooOoOoOboOoOoobooOoOobooOoOoOoOooOboOoOobooOoooooOon:
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def getcount () :
return C.count

goodooOooOo0ooO0oDOOo0oOoO0oDbDOoU0OoO0obOD(@oUooOdOoo0oDOOoU0ooUoDOoOooDOoDoOoH)ood
gboooooobobobobooooooobooobobob

269 PythonO O OOOOOO (DOOO0OO0)0D0DO0OOO0OODOOO0OODOOOOOOOOO
ggoo

coooooooboooooboooooooOooOboO0oOoOOoOoOoooOobocOoOoOboO0oOobOboOooobooOoOoOoOooOoa
ooooo

C++0Oo0O00o0O0o0O0oooaon:

class C {
C() { cout << "No arguments\n"; }
C(int i) { cout << "Argument is " << i << "\n"; }

Python 00O OOOOODOO0OOOOOODOODOODOOOOOOOODODOODOODOOOODOOODOOO
gobooobooo:

class C:
def _ init_ (self, i=None):
if i is None:
print "No arguments"
else:

print "Argument is", 1

cooooooooooooooOooOooOooOoboOoobooooon

coooooooooobooooooooooog:

def _ _init__ (self, =args):

gobooboobbooboobooobooboo

26.10 _spam 00000000 _SomeClassName__spam 00000000000

coooooooooOoOooooooooO0ooOooooooOogooooooo“DOoDbpoorboooboooag
0000000000000 0_spam0 00000 (DOO0OODOO0ODDOOOOOODODODOOOOODODOO
OO00000)000O00D0O00ODOclassname000D0O0O0DOO0OO0OOOODOOOOOODOOODODOO
0000 _classname__spam 0000 OO0O0OOOOOODOOO

0000000000000 U0UooUooU0oDoDoUoooUoUoDoOooDoDUOoDoDoOODn “_class-
name_spam” 00 0000000000 O0COO0O0O0O0COOOOCOOOOOCO0O __dict__ OO
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00000000 PythonO0O0OO0O0O00O0ODO0OO00ODOOO00OO0OO0O0ODOOOOOOOOOO

26,11 0000 _del 0000000000000 0000OO0OOODOOOOOOO
goooooodon

goboobooobooog

delO0OOOOO0 __del ()O0O0O0000000000-0000000000000000000000O0
gboboooooboobgobobobob_del__()0O0OO0ooooOooOoOoO

gcooooooopooo(@CoooOoboogoboooboobooooobooobooogoDboooo)od
O00000o00o0ooooooooooOoOoOOODODODOPython 000000 OOOOOOOOOOOO
goboooooooooboobobooooobooooboobobobobbooooooboboboboboo
gboobodoboobobobobdg _del _(yOoboooboobOO0oobobOOOobOobOboboobooo
gbooooooboboboobooobobobobooooooboobobOooobOobODb _del ()
boobobbobobobodobdb ge.collect () UOOOOOODOODODOOODOODOOOO
gobgoobooobdoobooooboobbooboobbooobg

boboooboobobdobobobobdbil clese()y boobobooboobobboOobOobObOon
gbooooooboboboboobgbobobobnbd clese() DODODOOOODODODODODOO
CO0o00oO0Cb0cO000b00b0b0O0o_del (ObOOOOOOOODOOOOO -_del_ () 0O close()
Ub0bO0bO0bO0Ob0Oclose() OO0DbODODODODODODODODOOOOOOODOODODOOOO
oooooo

gboooooobobdbOdweakref 00000000 O0ODODOOOOOODOODODODODOO
ocooooooooOooooOoOoooo0oOo @WoDboo)boogoboooooobOooDo

exceptUodooopooboobobooooooooooobobobobbbooooooobbbbooooooo
gobooooooboooobboooobboobobboobobboooboboooboboooobooobo
sys.exc_clear () DO0OO0ODOODOOOOOOOOOOODOODOODOODOODODOOOOOOO

O0O00_del ()OOOOOOOOOOOOOOOOOOOOOCOOOO sys.stderr0000nOd
ooo

26,12 00000000000 ODOOOOOOUOODOOOOOODOOOOOOOOOO

Python 0000 (COOO0OODO)OOOOODODOOOOOOOODDODOOOOOOOODOODDOOOOOO
coooooooooobooooooooOooOocOoOoOoOoOoOobOOoOoOoboOoOoOoOOOoOoOoDbObOoOon
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27 00000

271 pycO00000O0O0OOOOOOOO

ooooooooOoooO0oOoooooboO0o(@oobooooOooooooooooOooooOooOoooonO
O00)ooooooooooooood .pyeODO0OO0OO0.pyO0O0OO0OOOOOOOOOOOOODODOO
oooo

.pycO00OD0O0OO0DODOOODOOOODODOODODOODOOOODOODODODOOODODDOO
webJOODOOOOOOODOOOOOOOOOOODODOOOOOODOOOODOOOODODOOO
Oo0oo00ooooooooooodoo python0DO0O0O0O0O00O0OO0ODODOOOOOOOOOODDOOOOOO
OO000O{@oOOo0O00O0O00detc.)00000O0O00pyc000OOOODOOODOOOOOOO

0000000000000 PythonODOODODO0ODDOO0OODOOOOOOOOD .pycO0DO0OO0O0ODOOO
000b00b0b0ob0ob0obnO abe.py00ooooooOoO0 xyz.pyQooooooooooo
O000O0O0abcO0O000000OxyzOODODODOOODO xyz.pycOOOOOOOOOabe.py000000
gboobon abec.pycUOO0O0OOooOOooooooO

abcpyc 00000 -0000ODOO0ODOOODOOODOODO pic00000D0OO0ODODOODO -
py_compile d compileall 0O00O0O0O0OOOOOOOO

py_compile 00O0O0OOOO0ODOOOODODOODODOOODOOODLDOODLDOODODDbODOODDOO
U0 compile() DODOODOODOODOOOOOODOODOODO:

>>> import py_compile

>>> py_compile.compile ("abc.py’)

000 abc.py 000000000 (@COOOO0O0DOO cfile0D0O0000O0DOODO)0O .pycO0OO
gboooooogoo

compileall 0000000 O0OO0O0OO0OOOOOODOOOOOOOOCOOOOOOOOODODODOON
Uoo0b0o0ooooboobDOdD compileall.pyd0ooobooboooooooooboobOobOobOoboOon
oooboooooooog:

python -m compileall .

272 0000000000O0ODODODOOOOOOOO

CooobOoooobOOoO0obocO0obOob0b0O0n0O0on _name_ O00O0O0OO0OO0OO0OCOOOOOCOOOOOOCOO
0000 '_main_ " 0000000O0O0O0OCOCOOOOOOOOODODODODOOOODOODO
cobooobooooboooboooOoooOOoOoOOO0oOO0O0OO0O0O0bOOO0bOO0OoboOobooobooboOoobod
_name__ 0O00O000O0O0OO0O0O0O0ODOOOOOOOOO:

def main () :

print 'Running test...’
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if name ’__main :

main ()

273 00000000000 DODODOOOOOOOUOOO0OOOODOOOOO

cooooooooooooobooooo:

foo.py:

from bar import bar_var
foo_var = 1

bar.py:

from foo import foo_var

bar_var = 2

coooocooooooooocoooboooooog:

emaind fooOOOOOODODO

e fool0J0OOOOODOOODDOO

« fooO0OOODODOOOODOOOO

e food barO0O00OOOOCOO

bar 0000000000 OOOO

ebarJ00000OOOOOODOO

ebard fooOOODODOOD (OO foolOOODOOODDOODOOUODO no-opd0O0O)
¢ bar.foo_var = foo.foo_var

0000000000000 OPythonO fooOOUOODODOOUODOOOOfoo00DOODODDOOOODNO
cooboooooon

import fooOUOOOOOOOOOODOOO foo.foo_varOOooooOoooooooooooOooOd
cooboooooon

oooooo@oooo)boboooooOoboboboboobo

Guido van Rossum [0 from <module> import ... 00000000000 O0O00O0O0DOOCOCOOO
gooooooobooboobooobooboooboooboobooboobobobobooboooo
gooobbooooooobobbibibdoodonbnh <module>.<name>UJU00O0O0O0O0DOOO0OO00O
gono

JimRoskind 0O O O0O0OOO0ODOOOOOOOOOOOODOOOODODOOODOO:
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000000 @MDOOOODOOODOOOOOOODOODOOODOOOODOOOnOO)

* import [

000000000 @EUDOOODODOOUOUODODOUODOOODOOOODOO)
000000000000 0DO00000 vanRossumOOOOOOO0OODOOODOODOODOOOODOODOO
Matthias Urlichs 00 0000000000000 O0ODOQCO0ODOOO0OOOOODOOOOODOOOOOO

coooboodooboooooooooooOooobooOooon

2.7.4 __import_ (‘x.y.z’) O <module ‘x’>0000000z000000000000
0o

goboooboono:

__dmport___("x.y.z").y.z

cooooooobooooboooooooooo:

m = __ _import__ (s)
for i in s.split(".")[1l:]:
m = getattr(m, 1)

import_module () DOODODODDODOOODDOODOOimportlib000000O0OOO0O

275 0000000000000000000O0DO0OOO0OOOOOOOOOOOOOO
goobobooan

OO00O00C0CO0ODOOo0OoOdOPythonOOOODOOOOODOOOOODOOODOOODODODOODOODOOODOO
goooooobobooogoooobooobobobobboboooogobLboobbbbbboboooUogog
gobooooooboooooobooooooboboooobobooboboboobobobDoboo
gobooboobobooboobbooobuoobbooobooong:

import modname

reload (modname)

oo: 00000 100%0000000000000A0:

from modname import some_objects

cobooooodoboboooobobooooobooooooboboobooooooooobOoooOoond
cooooooobooooooooooooOobOoOoOoOoOoOoOoooOoboOoOoOoboOoOoboboOooobooOoOoooOooDooag
oooboOooobooooooooobo0ooboooooooooog:
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>>> import cls

>>> ¢ = cls.C() # Create an instance of C
>>> reload(cls)

<module ’'cls’ from ’'cls.pyc’>

>>> isinstance(c, cls.C) # isinstance 1is false?!?

False

coobooooobocoobooooOooooooOoboOoOoOOoOoOobOboOooon:

>>> c.__class___
<class cls.C at 0x7352a0>
>>> cls.C

<class cls.C at 0x4198d0>
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31 PythonOOOOOOOOOOOOO0OOOoOO0OOooOoOoOooooOOd

GuidovanRossum OO0 0000000000 DOOO0ODOOODOOOOOOOOOOOOOOODOODOOOOO
Python 00O 0OCOOO0OOOCOOOOOOOOOOO0OOCOOOO0OODOOOOUOODODOOOODOOOOO
oooo

beginend 00000000000 0ODOOOOO0OO0O0OODODOOOOO0OOOOOOODOOOODOOOOOO
gocOOoOoOooooOoOopoOoOoboboOooboooooo:

if (x <= vy)
X++;
y——i
z++;

gooooobooobuooboobodbD x++0gbooboboboobboobobobobooboobooobo
gooooo cooooopoooboyO x > yOOOOOOOOOOOOOOOOoOooooooooooo
oooooooooogoooDo

beginfend DO O O00OCO0OPythonDOO0OO0OOOOODOOOODOOOODOOODOOOODODOOOCOO
goobooboobobooboooooobooboobobooboobDbooboobbobboobOoo
oo0obO@ooooboooooooUoooo)bobbo0obooooooo

00000000000000 beginfendJO0ODO0O0OOOOOOO0O00000000O0O0O0OODODODOO
gooooooooooooooooooooooooOooOoOOOObOOoooOboOo@oo 20-300)0000
00000002000 PythonD 2000 COOOOOOOOOOOOOOOOODOOO beginfend 000
cooooooooocoooobo -ooobo0ooooOoOoOoOobOOoOoOoOoOoOoO0b0bOOO0O0 -0obooboooa
cooooooboooobooooooooooDo

51



PythonOOUOO0OOO,0000 2.7jal

32 00000000000000000000000O

cooooooooooooo

33 0000000000000D0D000000O000

0000000000000000 PythonOODOODODOOOODOOOOOODO:

>> 1.2 - 1.0
0.199999999999999996

O00000000000000000 PythonOOOOOOODOOOODO COOOOOOODODOOOOOO
cooooooobooooooooooboooobooooooooooboooobobooooon

coboooooobooobOOoO0ooOoOoOoOO0OOO0OOO0O0OOoOobOOo0oOO0ObOOO0OOoOobOOoOobOOoOoboO
ooooooooboooooo

OOOO0O0O0D0DO1/3=0.3333333333....... gobooooooooooocooobooOooboocooboOono

0002000012=0101/4=00101/8=0.001000000000.20 210000001/500000
oooooOoooo o.o01100110011001... OD0OODOO

oooooo0o0 32064000000000000000000000000000000 020000
0.1999999999999999%6 D D O O O O

0000000 repr() O000O0O0O0O0O0O0DDODO fO00O0 eval(repr(f)) == £0000000
cobOoobOOoobOoooOdOstr() DOOCOCODOOODOOODOOODOOOOOODOOOOOOOODOCOO
ooooooon:

>> 1.1 - 0.9
0.20000000000000007
>>> print 1.1 - 0.9
0.2

gboob0==0000000000Db0000Db0ObO0O0ObOO0obOO00ObOobOobObO0ODbOb0bO ==00Ooo
gobobboobooboobboobooboobooboboobobobbobboobooboobod:

epsilon = 0.0000000000001 # Tiny allowed error

expected_result = 0.4

if expected_result-epsilon <= computation() <= expected_result+epsilon:

OO0O0O0QOPython 00000000 floating point arithmetic 00 0000000000
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34 00 PythonOOOOOOOOoooOoooooooQg

coooboooooooooobooboooo

coobooooboooobooooooooooboooooooooooooooooooOoobo0oooonod
coooboooooboooooooooOooOooOoooOboOoOobooOoOoooOooooOboOoOobOboOooboboOoooon

O0000O0PythonOOOODOODOOOOO “0O00”0000000000000O0800000O00OO
OoOoCOoOOOoOoOoOoOoOoDbODoDooD “eight>O0O0OO0OO0OO0OO0OOOOOOOOOOCOO

35§ 000000000000 000000 ‘selff DO0OO0O0OODOOOO
gooogd

0000000 Modula-30000000000000000000O0O0O0O0O0O0O0O0OOOOOOO

coooboooooooooooboooooboooOoboooooOobObooooobObOoooooOboooooonoad
self.x0 self.meth() OOOO0O0OO0OO0OO0OO0DOOCOODOOOOOOO0OCOCOOOOOOOOODOOO
goooooooOoOoOoOoOoooOoOoC+H+0O0OO@OOOOOOOODOOOOOOOOOOOOOO)OOO
ooooooooooO0ooooooooooooOoOoboO0o0O0-000 PythonODOOOOOOOODOOOOO
OooooooooooooooOoooooooooCH+ 0O Javab0O0O0CO0OO0O0O0O0OODODOOODODOOOO
tobobo0Om_0O0OO0OO0OO0OO0OO0OO0OO0OOOOOOOODOCOOOOOOOOOOOODOOOOOOOO0

0000000000000 0000D000D000000o00o0o0oooooo0oooo0oDooooood
C++ 00000000 O0OOO0OOOO0OOO0OOO0OOOO0OOOOODOODODODOD:.: ODOODODOOO
OO0D0O0O0DO0O-Python OO Obaseclass.methodname (self, <argument list>) OO0OOO0O
oooo0o0o0__init_ () OOO0OOOOOODOOOOOODOOOOOODOOOOOODOOODOO
go0ooo0d0oboo0oooOooOo0oooO00oDoOO0UobOOo0oUOoOoogoDboUO0oDoOoUDboo

0000000000 00o0o0000000O00000O00000Python0 00000000 O0O00OOO
(globalDOODOOOOOOOOOOO)OOO0OO0OO0O0O0OO@COOOCOOOOOO)OOOOODOOODOO
oooobooooobooooooooooooobo0ooooooooooobo0ooDboOooDboOooOooDoOg
oooooo@ooD)oooooocC++ 0000000000 00ooooOPythonOOOO0O0OOOOOO
000000000 0DbO00b000b000O00self.varOO000O0ooooDOOoO0OOO0OO0OOOOOOOOO
00000000000 self.var 0000000000000 0O0O00O0O0DO sef 000000000
cooboooooooooooooobooooboooooooooooooooooobooooooooooDooag
000000000000000000000000000000000000Python0 00000000
coooooobooooboooooooo

36 0000 O0OOooDoOOoOoOooooOon

COPerlD0O000OO00OOOCOODOOOODODOOOODODOOOO:
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while (line = readline(f)) {

// do something with line

Python 00O OOO0O0OOOOOOOO:

while True:
line = f.readline()
if not line:
break

# do something with line

Python0OOO0O0O0O0O0O0O0OOOOOOOOO0ODOOOOOOOOOOOOOOOOODOOOOODODOO
oo0:

if (x = 0) {
// error handling
}

else {

// code that only works for nonzero x

coooboooooO0obOOoOooo booboO0obOob0b0Ob0O0 x==o00000000x =o0000000
oooo xboooopooDoODOO

cooooooooooooooooOoooOoObocOobOoOOoOoOobOOoOoOoOoOOoOoObOboOoOobOOOoOoOooOoOoa
oooooooobooboooooooobobooooboooooooooooboooboooooboooobooooooDog
cooobooooooooboooooooOoooboboOooooooo

O0000000ooo PythonOOOOODO while TrueOOOOOOOOOOOOODODOODOOOOO
0000000000000 0O0OOUUUUOPYthonD O OODODODOOOOOODODODODOOO

0000000000 00000000000000000000000 “whileTrue” 0000000000
goooo:

line = f.readline()
while line:
# do something with line...

line = f.readline ()

O0oO0000oooooooooooooDOoODO0O0O00000 (sys.stdin.readline() OO0O0O00O
oo0)oooooooooooooooooooooOooO0o0 -Oo0o0ooDoOoOoOooOo0O0oDOOboOoOooOoo
ooo

CobOoO0oobO0o0oO0ob0oo0ooog feorbboobOoO0ObOO0OOO0bOOoOoOoboOobOOoOobOboOobObOononoag
ooooooooooooooooooooobboooboooooooOooDboboOoooDoo:

for line in f:

# do something with line...
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3.7 Python 0O COO0OC0OODODO (listindex() D) 00000000
(listindex() D) 00000000000

O0000o0oO0oOdDO0o0o0o0ooOdoDdoD0oo0oU0o0oooU0ooUooOU0oooooDOooOo (Woono)
gobooooooooobobobooboooboooooobobobobooooooboboboboboo
OO0000OPythonODOOOODO (map()Dapply() 0)00O0DOCOOOOOOO

OO0len()UOmax ()Umin() O0O0OO0O0O0OOO0O0OCOOOOCOOOCOOOCOOOOOOOODOOO
Ooodoooooooooooo0oOoooooooooooboO00oooooO00ooooOoO0OPython0O0OO
coobooooboooooooooooooboooboooooooooooooooOoooo0oooonogd
coooooo

O00: PythonOODOOOOODOOODODODODODODOOOO (string0000O0)000000000O0O0O
len() DOODOOOODOO

38join) U000 00DOODOOODO0ODOOOODOOOOOOOO
gobgd

0000 Pythonl600000000000000C0O000D0CO0O0O0O0O0O0 sring00000000C0OO
coooooobooooooooooooobooooooooooocooooooooOoooooooonogd
cooooooobooooooooooOoOoOoooOoboOoobOoOoOoOoOooOoOoOoobOboOoooDn:

ll’ ".jOil’l([’l’, 121’ 141’ ’8’, ’16’])

gobooooano:

"1, 2, 4, 8, 16"

goboobooboboobooboga

ocooomooooooo(@oboooo)ooooooooboooooooooooooooboooboOooooo
oooooooobooboooooooobobooooboooooooooobooooboo0oooboooooooooDoDg
coobobooobooooooooOoooOoooOoboOoobooOoOoOooOoOoOoOoObocOOobooOo

goooooooooboooogoooobooboboobobbbbobooooooobL bbb bbb Uo g
gboboooooobobobobooooboobobob split boboobooboobobOoboo
gobooboboobobdooboooboobooood:

"1, 2, 4, 8, 16".split (", ™)
odoooOoOo0o0o00oooobObOO0o0o0oooD(@oooooooboOo)0ooDoObOoOoOoOoOooooooOoooa

OO0OOOOOO0OO0OO0OO0OO0O0000OUnicode0O0O0O UnicodeOOOOOOODODOOOASCIIOOOO ASCII
oooooooobobooobooooboooooo

3.7. PythonOOOOOoOOOooQ (listindex()O)OOOOoOooOO (listindex() D)0 OO0 OO0 kS
agoad
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join() DOO0OO0OOO0DOOOO0OO0OO0ODOOOO0OOOOO0DOOOO0OOO0OO0DOOOOOOOOO0OOO000
coboobOooboboooOoocOoOOoOoOOoO0oOO0O0ObOO0OOOO0OOO0oOobOOOOOOO0oOOoOobOOoOooOg
ooooooooobooooooooooooobboooon

OOOCCOOOCOOOCOODODOUnicode00000 OO0 ASCIIOOOOOOOOOO join() O0OOO0O
goboobodoboboobooooooobooboobbooboobbobobooboobbooboo
obooboooooooogo

39 00000oooooooood

try/except 00000 00000000000000000000O0O00000O0OPython2.0000000
coooooooooooooooooon:

try:
value = mydict [key]

except KeyError:
mydict [key] = getvalue (key)
value = mydict[key]

gooobobobboooooooooooooobobobbbooooooooooobobobbbbooooog
gbooooogoogob:

if mydict.has_key (key):
value = mydict [key]

else:
mydict [key] = getvalue (key)
value = mydict [key]

OOO0: Python2.0O00000Ovalue = mydict.setdefault (key, getvalue(key)) OO0ODO00O
gooOoooood

3.10 Python O switchO case O OO0 000000000

if... elif... elif... else00000000COO0O0OOO0DOODOOCswitchOOOOODOO
ocooooooooooooooOooooooooOoOoOooboOoOoOoooooOooOOOoOoOoOoOoOoooODoOn (o
0H)OO0O0O0O0O0O0O0O0O000000000000 PEP2750000000000

coboboboooooooooooooooooboooooooooooooooooooooon:

def function_1(...):

functions = {’a’: function_1,

"b’: function_2,
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'c’: self.method_1, ...}

func = functions[value]

func ()

goobobboooobbbioooobbooounD getattr() UOO0ODbDbOOOOODDODOOOO
oboooooooooog:

def visit_a(self, ...):

def dispatch(self, wvalue):
method_name = ’'visit ' + str(value)
method = getattr(self, method_name)
method ()

gboooobgbooDb visit_0O0OODOOODOOOOODOOOODODODOODOODODODOODOOO
goboooooooooboooboboboooboooobooboboboboooooDobobDoboboboo
goobogo

3. 11 0SO00000000Do0U0odoo0oooooooooooood
obobdooboooouooon

O100000000000000 PythonO0O0O0O00000000000000000COO0O0O0O0O0OO
O0pushODOOO0O0O0000000000O0ODOOO0000 PythonOODOOODOOOOOODOODODODODO
goooooooooooooo cooooooOoOoOOObOOOoo

020000000000 COU0D0O000DOU0D0OO0O0O0O00OOOO0OOUOoOoOO Stackless Python OO
OO00OD0O000O000O000000O00DOo0DOOo0DOOo0oOoOOoog pythonODOODOOODOODODOO
goobooboooobdoobooobooboobb -0oboobbooboobbobobUoobobo

312 0000000000 ooooooood

PythonOOOOOOOOOOOOOOOOOOOOODODOOODODOOOPYthonODOOOO0O0ODOOODODOODO
O0O0O0OPythonOOOOOOOOOOOOOOOOOODODOODOOOODODODODODOOOOOOOOOOOO
gooooopythonO0OOOO0O0O0O0O0O0O0O0O0O0O0O0O0OO0OOOOOOOOOOOO

PythonOOOOOO0OODOO0O0OOO0OOO0O0DOOOO0DOOOO0ODOODOOODODOOO0DODOOODODOOODOOO
cooboooobooooooooooOoooOoboOoboobooOooooOooOoOooboboOoobooOooobooOoooOooDooa
OO0 -o0obooboooooobooobooboo@oboooooooooobooooooooooboooog
ocoooO)ooooooooo

311. OSOU0UODOOUO0UODUOUOODUOLOODUOLDODUOLDODUODODDOOODODOOSY
00
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313 PythonO COOO0O0O0OODOOO0OO0OOOODOOOOOOOO
0d

000000000 0OPythonOODOODODOODOODODOOOODODO((eval() Oexec()OOODO)O0O0OO0O
0000000000000 0O0OO0O0D@UoOoOoOoOOOOPython OO0 O0OODODOOOOOOx+100
OO00O00C0CO0ODOOo0OoOdOPythondOOODOOOOODOOOOODOOODOOODODODOODOODOOODOO
googo

Python 00 OO0OOO0OO0OOO Pythonconferences 100000000000 O0O0O0O0O0O0OOCOOOO
000000000000 000(@b0O020)0000000000000000000A0 Jython O Java
0000000000000 00000000000000000JimHugmmin00O0O0O0O000O0O0O0O
000000000000 0oo00ooo0oooooooooo 100000 0oDoDooooooooood
1997 Python conference 00 OO DOOOODODOOODOO)

OO0O0oO0O00OPythonOODOODODOOOOOOOOOOOOOOOOOOOOOOODODOOOOOOOO Python
gobooooooooobooobobobooobooooooboobobobobooooobDobobOoboboo
gooooooOoOoOoOoO00OO0O0O0O0oOoOoo0oo0ooOoOo0oooooooooO0O0 »pic’0 0000000
gbobobobooooono pyQOOOODOOobOoDODOODOOOO0OOOODODODOOODOO. pye
gobooboobboob

OO0 pycOUbOO0O0OO0C0COO0OCODOOOOOOOOOOOOOODOpycOOOOOODOOODOOOOOOOO
cooooooooobooooboooooooobooobooooooooooDbopycoboooooOoOOd
ooodooo pyooobooooobOOoOooOoboooobooooboooboooogoboon pyce0d
00000 PythonOOOOOOOODOODOOOOCOOCOOOOOO Lib/compileallpy DCOO0O0O0O0O0O0O0O0
oooooooooogono pycOooboooooDOOO

OOOPythonOOODOOOCOOOOOOOOOODOODOOOCOOOOOOOOO.pyOOO0OCCOOOOO.pyc
ooooooooboooooooooooooobo0oooooooooooobo0ooobooooooooooDoOg
coooooobooooooooooOoOooOoOboOoOoOOoO00obOboOoOoboOoOoOoOOOOoOObOODbOOn

PythonO COOUOOODDODOOOOOOOO0OOODOCOOOOO0OODODOOOOOOOOODDOOOOOO
OO00D00Od PsycoO PyrexO Pylnlined Py2CmodO Weave D 0 OO OODOOOO

3.14 Python OO OO OO0OOO0OOODOOO0OOOOOO

Python 0O O0O0OO00O000O00O00000O0OPython0 000 COOOOOOOOOOODOOOOODODOO
cooooooobooooooooooOoooOobOoOoboOooOoOoooOooOoOobOOoOoOobOboOoobooOoOoooOooDOoOoa
oooooooobooboooooooooboobooobbo0oooooooobooooooooobooooooooDbog
OUO0gcOO0O0O0O0DOOO0OOOCODOOODOOODOOODOOODOOODOOOOOOOOOOODOOOOOO
oooooooo

JythonO Java OO OO OOODOOOCOIJVMOOOUOOODOOOOOOOOOOPythonOOOOOoOoOOQ
gobooboooboobooobooboobobooboboobobooboboooboo
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O0000000O0OPythonODOOOO0OOO0OO0OOO0O0OOOOOOOOODOOOO

OO0 PythonOOOOO0O0O000O0O0O0O0ODOODODOODOOOOOOODOOO0O0O0O0O0O0O0COOOOOO0O
00000000000 0ooooooo@eehmGCOODOOODOOOOODOOOO mestDO0ODOOOO
gooobooboobooboobooboobobob0oboob0obDOoOobOobobOobUoO0on transparent O
000000 tansparent D 000 O000OPythonOODOOODOODOOOOOOOOOO)

0000 GCO PythonOOODOODOODODOOCOOOOODODODOODOODODOODOODOOODDODO
Python OO ODOOOOOOOO malloc() O free) 0 GCOOODOOOOOODOOOOOOOOOOOOO
OCODO0OO0OOPythonOOODOOOOOOCODOCOO PythonOOOOODOO OOCO OODOODOODOCOO
0000000000 o00oooDoooOgdPythonOd malloc)O free) JO0ODOOO0O0O0OO0OOOOOOO
gbooboooooooogo

Jython OO O0O0OO (CPython 0O O O0)0DOD0OO0OO0DODO0DDOODDOOODOOOOODODOODOODOOOO
obooooooooboooon:

for file in very_long_list_of_files:
f = open(file)
c = f.read(1l)

o0o00o0oooo0o00o0ooooOo0o0o0oooooOofo0000oOoOO0O000O0DoOOO0000n
goGcCooooooooooooooooooooo pythonOOOOOOOOOOOOOOOOOOOO
goo0oOoOoOoOO0OOoOO0OO0O0OO0OwithOOOOOOOOODOOD GCOOOooooooOoO:

for file in very_long_list_of_ files:
with open(file) as f:
c = f.read(1l)

315 00 Python OO OO OOOODODOOOODOOOOODOOOOOOOO
HRERERN

Python 000000 DOOCOOOO0O0OOOODODOOCOOOOOOOODOOOPytheonOOODOOODOOOOO
gcoooooOoOoOoOooOoOodOoo0boU0obDOoO0oOoOoDOoOoOoOobDOoO0oOoObDOogoDOooboo cooog
O@oo0CPurify00O0O0OOO0O0O0ODOOOOO0OOO)0DOO000ODOODOO0OODODOOOODODOOO
Oo0O0ooooCOPpythonODOOOUOODDOOOOODDOOCOOOODOOOODUOODODOOOOOODOODOOO
goboobbooboo

OO0O0O0O000 PythonOOODOOOOOOOO0OO0O0O0O0O0ODOOOODOatexitOOOOOOOOOOO
coooboooooooooboboooon

316 0000000 DO00ODO0O0OOODOODOOODOOOOOOOn

OOo0oOo00oDOoO00OO00DbDoO0bOO00DOO0bDO00DOO0ObO00OOO0ODODOOO0DOOOnD Pascal
gooooo cooooooooooooooooooooooooooooooooooooooogooo
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0000oo0o00oooO0o0oooO00oooO00o0o0 2003000000000000000000

coooooooboooooooooobooboobooboooobooooooboooobooooboooooboooooDoog
oooboooobooooobooooboO0odbbos.1istdir(’.7) DOOO0OOOOOODOOOOOOOO
coobooooboooooboooooooooobooOoboobooOooooooooOobocOoobooOooobooOooooDooa
ooooooobooooboooo

gooooobboobobboooooooboobobobbboooooooobbobbbbbboooooooo
gooboobodoboboobooooobobooboob bbb bobbooboobbooboo
obobooooobooboboboboooooooboboboboooobooo

317 0000000000000 OOO0OOOO0

PythonO0O OO OO0O0O0O0OO0OO0O0O0O0OOLsp0 0000000000000 DOOOOO0OO0O00OOBOODOO
cooooooobooooobooooooooOobOoOoOoOoOoOoOoooOoboOoOoOboOoOobOboOooobooOoOoOooOooDooag
ooo

coobooobooobooocoooboO aiyobobooocoobobooobOo0ocooooooboOooooonoag
ooooo

gobgooboobbooboobooboboooboobobobobooboboobbooboobbooboo
goboobodoboboobdoobooobooboobbooboobbobDbooboobbooboo
obooboooooboobobobobooooooobooboboo

318 OO0 O0OOO0OO0O0OOOOOODOOOO

Python0 0000000000000 O0OO0OOOO0O0O0O0O0ODOOOOOOOOOBOOOOODOOOOOO
oooooooooooo @ooooboooooo)ooooooooOoboO0ooooooOooooooOo
ooo

0000 hash() DOOOO0OO0OO0O0OO0OO0OO0OOOOOOOOOOOOOOOOODOOOOOGCOOOOO
OOoo00o0oO0oO0ooO0o0oO0ooooOoOoooooUooOooO”Python” 0000000
-539294296 DO OO0 O0OO00O0OO0O00O0O0OO0O0O “python” 0000000 1142331976 00000000
gobgoobogboooboobooboooboobboobuoobboobbooboobbooboo
goOooCoOoOoOoOOCOOU00U00 -0000000O00OO0DOOoOoOooO0 O(H-0000oooooog
vboobouobdobobooboobobobobooboboobouobobobobod Jkeys() O Jitems()
gobgoobooobdoobooooboobbooboobboobg

319 000000000000 ooooooooooooooood

goooooooboooobooboooooobobooboooboboOoooboboooobUbDOob O
gobooooogoooobogooboboboooooooooobobobobooooooboboboboboo
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coooooobooooooooooooobooobooooooooooooooooooo0oooonod
coooooobooooooooooOoooOobOOoOoboOooOoOoobooOoOoOoOoOOoOoOobOboOoobooOoOoOooOooDooag
oooooooobooooooooooooobo0oooooooobooooboo0oobDbooooooooDboOg
cobooOooobOoboOoobooOooooOoobooOoOoOoOoOoOooonn

goboobooooobooboboboooboboboboboboboooobobobobooob o
tuple(L) OO00OO0O0O LO0O0ODOOOODOOOODODOOOOODOOODOOOODOOOODOOO
goboobogoo

coooooobooooooooon:

- J000(@COOOO0OO0 ID)yDOODODOooooOOOO0OOOOO00ooooooooOoOooboOooooooaon
coobooooooon:

mydict = {[1, 2]: 712"}
print mydict[[1, 2]]

002000 [1, 2]0id0100000000000KeyError00000000000D00OO0OO
ob0ob isdb0b0==00000000000

e JboobbooboobboobobooboobbooboobbobobooboobboobOoo
gbobooobooooooooobobobooboboooooboobooboobUobobobooooboo

e JboobbooboobboobobooboobboobDbbooboobbooboobboobOoo
oobooooooboooobobooobobooooboobooooboboobobooooDbo
gbobobdd.keys() UOOO0OOODOOODOODOODOOOODOOOODODODOODODOOO
obobooon

e JpoobbooboobboobobooboobbooboobbobboobbobboobOoo
gbobooooooobooobobobobooobooooboobobobobooooooboobOoDbo
goboobooobobooboobbooobooboobbooboobboboboobbooboo
gbobooooog -gboboboooooooboboboboboboooooboooboobo

goooooooobooboboboodooooooooooooooobbobbbbooobbooooooooo
_eq__()O _hash__ () OOD0OOO0OOO0OOO0O0OO0OO0O0OO0O0OC0O0OO0O0O0O0O0OOC0OO0OO0OCOOOO
00 {@doo0oo0oo0oU0ooU0bOoO0oO0)dboooodoOo0ooOdooUooOdooUooO0ooUooDOoood
0000000000 (o00oDo0)oooooooooDoooDoooooooooog:

class ListWrapper:
def _ init_ (self, the_list):
self.the_list = the_list
def _ _eqg (self, other):
return self.the_list == other.the_1list
def _ hash_ (self):
1l = self.the_list
result = 98767 - len(l) 555
for i, el in enumerate(l) :

try:
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result = result + (hash(el) % 9999999) » 1001 + i
except Exception:
result = (result % 7777777) + i x 333

return result

gogbbooooboboooobbooobbbooooboboooobbooobbooobbbooobobo
goboobooooboobooo

0000000000000 0000000000000000O0o01 == 02000 0l.__eq__ (02)
O00)OO0DOOO0D0O hash(ol) == hash(o2) (00DO0O ol.__hash_ () == o02.__hash_ )OO
0000000000000 000000b000b000b0o0o00bO0o0bOo0o0oo0obOOo0obOO0o0ooOoOoOoOooDoOoa
ooo

OO0 ListWrapper 00 0000000000000 O0O0O0O0O0O00O00000000000O0O0O0O0O00O00O00O
oooooooooooooooooooobo0ooboo0oooooooobooooOboOooDbbOOoooDoOg
coooooobooooboooooooo

320 00 listsort() DOODOOOOOOOOOOOOODOOOO

goboobooboboobooooobbooboob bbb bobbooboobbooboo
OO01list.sort () UO0OODOOO0OO0OOOCOOOOOCODOOODOOOOOOOOOOOOOOOOOO
goobooboobobooboobobooobooboobbooboobbobobooboobboobOoo
gbooooooboobobobobooooooobobobobooooboo

Python240000000 —-sorted() -00000000000000000000000O0O000O00O00O0O
cooobooooobooooooooooOooOooobobobooboobooOooooOoboooooOooOooobooOoOoOoooDoog:

for key in sorted(mydict):
# do whatever with mydict[key]...

321 Python OO OOOOOO0DO0OO0O0O0OO0O0OO0OOOOOOOOOOOO
0d

C++0Java0 000000000 OOOOOODOOOOOOOOOOOOOOOODOODODOOOOBODOO
coooooooboooooboooooooooobOboOobOoOoboOoOobooOoooOoOOoOoOoOOoOooDbboOobooOoDooa
ooobooooboboooobooooooboooooooo

Python2.6 00 abc 0000000000 OOOOCOODOQO (Abstract Base Classes/ABCs) 00O DOOODO0O
JO000d0dooOobbbOOisinstance () O issubclass () U0 0O0O0O0OD0OD0O0OO0OOOOOODOOO
OO0 ABCOOOUOCOOOOUOUOUO0O0OUOO0OOOOODOCcollectionsO00000O00O0OOO Iterableld
Container OMutableMapping OO OOOO ABCOOOOODOOOOO

Python0OOOOOO0O00O0O0OO0O0O0COOOO0O0OCOOOOO0OOOOOOOOOOOODOOOOOOODOO
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0000000000000 000000000000 PyChecker0OO OO0

coobooooobooooooooooooooboooboobooooooboooobooooobooooooooooDoog
00000000000000 Python 0000000000000 O0OO0OOO0O0O0DOODOOOOOOO
cooooooobooobooboooooboobOobOOobOOobOOoOoOoOobOOobOobOobOboOoboOoboobooooa
gbobooobobobob0b0bob0bOobO00bOdoctest U unittest 0000 ooonogoonO
coooooobooooobooOooooOoOoOoOobOOo0oOoOOoOoOoOoObCcOoObObOcO0O0obOboOoOoboOOoOoOoDOoOO
ooooo

PythonOOOODOOOOODOCOOOODOOOOOOOOOOOOOODOOOODOOOOODOOOODO
gooboobooboboobdoobooobooboobbooboobboboboobbobboobOoo
Ubo0ob00b00ODappend () DOO0OODOOOOODOOOODOOOODOODOODODOODOOO
Ub0db0ob0 append () DOO0OOOOODOOOOOOOOOOOOOOODOODOODODODOOOOOOOO
gbooboooooooogo

gobgoobooboboobooboooobooboobbooboobboobbooboobbooboo
gobooooooooobooboboboooooooobobobobooooooboboboboboo
0000000000000 000O00O00DoUODO pythonDO0O0OOOODOOODOOODOODODOO
gooogo

322 0000000000000 0000000000000Od

gobooboobobooboobboobooboboobbooboobboobog:

def foo(mydict={}): # Danger: shared reference to one dict for all calls
. compute something ...
mydict [key] = value

return mydict

gbobobooibob0bUOD0mydict 00000 DOOO0OO0O0O0O0O0DOODOODODfoo() ODODOODOO
U0 mydictOOOOO0OOOO0O0OOOO0DOOOO0OO0OO0OO0O0O0O0OmydictO00O0O0O0O0O0OO0DOCOOOO

gobgoobodobobooboobuooobobooboob bbb bobboobuoobbooboo
gooooobooobooboobooboobooobooobooboooboboboobooboooDo
gobooboooboobooooboobooboboobbobboobboooboobboobobooo

Cobo0o0ooboooOobOooobONoneO000O0O0O0OO0OO0ODOOOODOOODOOOOOOOOOODOOO
goobooboobbooboobbooboobboooboobbooboobboboboobbo

cobooobooooooobooobooobOooooOoOoOoOoOoOoOOoOoOOobOoOoOoOooOobooobooOoooag
OOO0OOCONoneODOODODOODDODDOOCOODOOO NoneOOOOOooooooooooooooog/
go/boooooooooboooooooooooooooon:

def foo (mydict={}):
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coooogooooo:

def foo (mydict=None) :
if mydict is None:

mydict = {} # create a new dict for local namespace

coooooooooooboooooooooobOoboOobOoOoboOoobooooooOOoOoOoOOoOoobboOoOobooOonoag
oooooooooooooooooooobobo0ooooooooboboooobobo0oooDooooooooDog
0000000000000 “memoizing’ 0000000000000 OOO:

# Callers will never provide a third parameter for this function.
def expensive (argl, arg2, _cache={}):
if (argl, arg2) in _cache:

return _cache|[ (argl, arg2)]

# Calculate the value

result = ... expensive computation ...
_cache[ (argl, arg2)] = result # Store result in the cache

return result

cooooooboboooooooOoOoOoOoO0oObOOoOoOOoOoOoOoOoOoOoODOboOOobOoOoOn

323 00 ¢goto0000O0OODODO

00000000000 oo0ooo0D “O0000do goto” 000000000 OOOODOODOOOCO
FortranOOOOODODOOO “go” 0000 “goto” D0 O0O0OOOOODCOOOOOODOOODODOOOODO
gobooboobobooboooobooobn:

class label: pass # declare a label
try:
if (condition): raise label() # goto label

except label: # where to goto

pass

gogobbooobobbooobbbooobbooobbbuoou goooobboooLbbOO
gooboooooogo

324 D0 raw OO O (r-strings) DD OO0 DO O0O0OOOOODOODOOOOO
oobogd

coobooooooooooooooOooOooboo0ooOooOooooOoocOoOoOo0oobooOooooOoOoOooOooDoonoag
cooooooobooooooooooooooboooboooooooOoooDn
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raw 00 O00000O0OO0OOOOOOOOOOOOOOOOOOOOOOO (@COOOOOOOOO)OOOOO
coooooooboobooOobooboOoooooooboooooOoOobOoOoOoOoOOobOOobOOobObOOoboOooOoOoonoag
o0oo0ooo0ooobooo0bo0brawOO0OOoOOOOOODOODOOOODODOOODODODODODODO
0000000000000 000000000000O0O0000r-string00000000O0O00O0OOOO
ooooooobooobooono

Windows 0000000000000 0WindowsOOOOOOOOOOOOOOOOOO0O0OOOOOOOO
oooooooobog:

f = open("/mydir/file.txt") # works fine!

DOSOO0OO0O0O0000000000000000000000000000000A0:

dir = r"\this\is\my\dos\dir" "\\"
dir = r"\this\is\my\dos\dir\ "[:-1]
dir = "\\this\\is\\my\\dos\\dir\\"

325 0O00O0OO0 “with" D0 000000000000

Python 00 O0O0D0D0OCOOCOO0O0OO ‘withh OO0O0O00000OO0OCOOO0O0ODOOOOO0ODDOOOOOO
gboooooobobobobobooooooboobobo:

with obj:
a =1 # equivalent to obj.a = 1
total = total + 1 # obj.total = obj.total + 1

Python 00 O0O0O0O0O0O000000000O0O0O00O0O

Object Pascald DelphiD C++ 0 0000000000000 000000O00O00O0OO0O00O00O0OO0OOOO
OoooooooooooocooO0oOooooooooob00 -000000 alwaeysOOOODOOOOOOO
oooooooooogoooDo

Python 00O O00OO0O0OCO0ODOOOOO0OOOOOODOODOODOOOOOOOODOOODOODOOODOOO
goboobodobobooboooooobooboobbooboobbob0booboobbooboo
oboboooooooooboobobobobooboooooobooboboo

cooooooooooboooboooooon:

def foo(a):
with a:

print x

0000000000 “Xx”000000000000000000000C00O00000PythonO O OO
00000000oooooooooU0U00oooooD*“o00000oooooopooooooogg
0000000000000 00oO00Doooooo0oD withOOOOOOOODODOOOOOUODOOO
OoOoCOCOPythonDODODODODOOODODOOODOOOOOOOOOOOOOOOOODODOO
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O000with»000000000000000000@O00000)O00PythonOOOOOOOOODO
ooooooon:

21
42

function (args) .mydict [index] [index]

.a
function (args) .mydict [index] [index] .b
.c

function (args) .mydict [index] [index]

gobooooano:

ref = function(args) .mydict[index] [index]
ref.a = 21
ref.b = 42
ref.c = 63

Python0 000000000000 OOOO0O00O0O0O0DODOOOOOOOOOOOOOODOODOOODODOO
cooooooo

3.26 if/while/def/class 0 0000000000 OoOoooOog

0000oo0o000bo0O@Oo00 ABCOOOOOOOO)OOOooooOoO0OO:

if a ==

print a

a:

if a ==

print a

ooooooooooOooooO0ooooOoOoOoOoO0O0Oo0oOoooOOO00b0 FAQOOO0Ooooooooooo
ooooooooooooboboooooono

cooooooooooooooooOoocOooboOo0oOoOoOoOoOoOoOobcOoOobOOo0o0obOboOoobooOoOoOoOoDOoO
coooooooboboooooooooobooooboooooooooooooboboooobooooon

327 00O PythonOOOUOODOOOOODODODOOOOOOOOOOOOO
godg

PythonOOOOOOOOOOOODOCO0OODOO0ODOOOOODOOOODOOODOOOOOOOO:

[ll 2/ 3’]

(rar, lb!, IC!,)

"B": [6, 7], # last trailing comma is optional but good style
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cooooooboooobooooooooooon

coooooooboooooooooobooboobooboOooobooooooboooobooooobooooooooooDoog
coooooobooooooooooboooobooooooooooooooo0oooooooooOooonogd
oooo

coooboooobOobodoobooooooooooocOoOooOooOoOooOoboOoobooOgOn:

"fee",
"Eia"
n

"foo",

"Fum"

O00000040000000000000000000030000000020 "feed”fiefoo”0 fum”
cooboodoobobooooboooobooooooOobocOoOooOooOoobooboOoooon

goobgooboooboboobooboboobuoobbooboobbooboobboobag
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+» JO00000o0ooobooobbooboobo
-oooo
+ J000000000000000O00O000ODO0OO0
+ JO000000ooboobooboboobooboboobod
+ J00000000000000000O000ODOO000ODO0O0
+ JO00000o0ooooboooboboobooboboobod
+ 00000000000000 (Global Interpreter Lock) 0 00D O000000O00OOO
oo
-oooog
+ J000000000000000O0O@OoOoooooooooooo..
+ JO00o0ooooboobooobobooobg
+ JO000000bO00boooboboobooooo
ospopen() DO OO OOOOOOOOO oosread) DODODODODOOCCOODOODOOOO
gono
ooooooooo0ooooooooooooooooooooooooooo
0000 (RS232)00000000000O0O0OO0O00OOOO
sys.stdout (stdin, stderr) 0 0 0 0 0 0000000000000 OOOOODOOO
-0000ooo/ooogooboooooood
* Python 0 WWW O ODODOOOOOOOOOO
* CGIOO0O0DOOO (METHOD=POST) OOODOOOOOOOOOOO
+ J0000000 HTMLOODOOOOOOOoOOoOo
Python0OO0OOO0D0O00OO0O0DOOOOOOOOOOODO
* 00000 connect) 00000 DO0OO0O00ODOOO0ODODOODOOOOOOOO
-0oooooo
PythonOOODOOOOOOOOODOCOOODOOODOOOODOOOO
Python D OO DO O00OO0OOO0DO0OODOODOOODOOOODO
+* J0 cPickle 000000000000
bsddb (oranydbm) 0000 0000000000000 0OO0O0OO0OOOOOOOOO
oo0oO0ooooo0ooooooo
Berkeley DBO OO OOOOODOOODOOQOObsddb O bsddb.error: (22, ‘Invalid argu-
ment) U U UDOUDOODOUODOOD OO0 gognQ
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41 000000 O0O0D0OO

411 00 XOOOOOOODOOOOOOOOoOooooooooooooooooo
the Library Reference 0 0 0 0 0000000000000 O0O0OOOOOOOOOO@MOOOOCOCOOOO
gooOoCOoO0OO0O0O00oO00O0OOo0ooOoUoooooooooooooon)

000000000000 000O0000Python Package IndexOOOODOOGoogleDOOO WebODODOO
Oooooooogoooypython” 000000000 DOOOO0OODOOOOODOOOOODODOOOO
OoooooOoooooooooooo

4.1.2 math.py (socket.py, regex.py,etc.) 000 000000000000 OOO

co0oooOo0oooO00oDooO0O0obDoOoOoDOoOOoDoOoOo cocC++Oo0oooooopbooopoooood
gooboobodobobooobdooboooobooboobbooboobbobobooboobboobOoo

O000O@PythonODO0OOODOO0)COOODOOOO0ODOO0OO0O0OOO mathmodulec DO0O0O0O0OO0O0OOOO
ooo

Python 00 0000000@MOOO00)3000000:
1. Python 00O DO0O00000 (py)d
2.CO0000000000000000000 (dI, .pyd, .so, .sl, etc)d

j.c000ooooooooooooooooDoOoODOOOOOOOOOOOOOOOOOOODOODO
oo0:

import sys

print (sys.builtin_module_names)

413 PythonO OO OOO0O UnixOOOOOOOOoOooooooooOO

ooooboooooo:0o0o0oooooooooDooOOoOoCcoooboOoO0O#+' 0000 PythonOOOO
ooooooooooooobooooooo

O000chmod +x scriptfiled 0000000 chmod 755 scriptfiledO00O0O0O0OOOODOO

cbooooobooobooobobooooobboOooboooobOOoOoobOOoooOOOOoO0oOobOOoooDOOa
Python 00 0O000000000000000000O0O0O0O00O0O00O:

#!/usr/local/bin/python
000000 PythonOOOOOOOOOOOOOUOODODOOUOOOOCOsnv’O00000O0DOODOOOO

O0000 UnixOOOOOOOPythonOOOOUOOOUOOO SPATHOOOOOOOOOOOODODOODO
ooooo:
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#!/usr/bin/env python
CGl0000000000 000000000 CGIO00OO0OOO SPATHOOOOOOOOOOOOOOOO

cooboooobooooooooooooooboooooogono

0000000000 00000000 /stbin/env000000000000C0Cenvd00000CDOOO
OO0O0OCOOO0O0OO0O0O0OO0OOAlexRezinsky OO O)OOOOOOOOODODOODO:

#! /bin/sh

mwmw.n

exec python $0 ${1+"S@"}

mn

00000000000 _doc__ O0OO0OO0OOUODOODODOODOUODODOOOOODODDODOO
gboooooogd:

doc = """, . .Whatever..."""

4.1.4 Python 0O curses/termcap U 0000000000

Unix 0000000:000 PythonOOOOOOOOModules/ 000000000 curses 00000
0d0o00ddo0odooOo0o0doooooodoodoooO0 (@OdWindowsdOOOOOoOOoOOooOad
000000 -Windows OO cursesD 0000000 O0O0O)

curses U0 O0O0O00O00O00O0 cursesOUODO0O0O0O0OO0O0OO0OO0DOOOOOOOOOOODOOOOOOODOO
O000O0O00Oncursesd SYSVeurses 000 0000000000000 00000O00O00O0O0O0O0OOO
OBSDcurses0OOOOOOO0O0O0O0OODOOCOOOOOOODOOCOCOOOOOOODOOOOOOOO
goooooSooooooono

Windows [0 [0 : the consolelibmodule 000000000
415 PythonOO CO onexit() O OO0 OOOOOOOOO

atexit 000000 COonexitO0 OO O0OD0OOCOODOOOODOOOODOO

416 0000000000 O0ODODODOOOOOOOOOO

gobgoobooboboobbooboobobooboobobobobooboboobbooboobbooboo
goboobood:

handler (signum, frame)

cooooooobooooboooooooooo:
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def handler (signum, frame):

42 000000

421 PythonO OO OO0 0ooooooooo0o0o0o0o0oOoooooooo

Python 000000000 COCOO0O0O0O0O0O0OOOCOOdoctest00000O0 ODOODOOQODO docstring
OOO0OC0OO0O0OC00O0O0O0O00O000U00OOO docstring00O00OCOCOODOODODODOOODOOOOOOO

unittest OO0O0O0O0OOJava0 Smalltalk 0000 000000000000000000O0O0OCODOOO
gooo

coooooooboooooooooobooboooobooooooooooboooobooooooooooooooDoog
coooooobooooooooooooboooooooooboooooooooooooboo0ono -oo0od
oooooooooooooooo(@oooooooooooooOoooooboOoooooooon0)oo
ooooooooboooooooooooobo0oooooooooooobo0ooobooooooooooDog
cooboooooOobooobooooOoooOoOooOoocOoOobooOoOoooa

000000 “globalmainlogic” D0 000000 main 000000000000 OOOOCOOOOOOO
oog:

if name == "__main__ ":

main_logic ()

ooooooooboooooooooobooboooboboOoooooooobooobOooooDobooooooooDbog
coboooboooboobocoboobOOoooooboOobOoOoOOoOobOOOO0bOOO0bOOoOobOOoOnobod
ogooooooooooPbPythonOODOOODOOODOOODODOODOODOOODODOOOO”0000000O00O0O
0000000000000 000000000ODOO0000O0ODO0O000DDODO0O00OODOOO000O
cooooooboocoobooono

o000000ooooo0O0000o0ooooO0O00000 “000000O0”0000000000000
oooooooooogon:

if _ name_ == "__main_ ":
self_test ()

000000000000 00000000000000C00000000000000000O OPython O
o000 “ake”000000O0O0O0O0OOOOOOOOO

422 PythonO OO OO0 O00oooooooooo0o0o0o0oOoOoOoooooooo

pydoc O00OOOODO Python OO OOCOODOOOOODOOOOCDODOOD HTMLOODOOOOOOOOO
docstring 00 APIOOOCOOOOO0OO0OO0OOOOO epydoc000000O0OODODODOSphinx O docstring
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cooooooboooboogo

423 00000000000 D0ODODODOOOOOOOO

Unix D000000: 0000000000000 curses000000000Ocurses0 0000000
CooooooboooobooooboooOoobobC arsesd000O0O0O0O0OO0DOOO:

import termios, fcntl, sys, os

fd = sys.stdin.fileno ()

oldterm = termios.tcgetattr (£d)

newattr = termios.tcgetattr (fd)

newattr[3] = newattr[3] & ~termios.ICANON & ~termios.ECHO
termios.tcsetattr (fd, termios.TCSANOW, newattr)

oldflags = fcntl.fcentl (fd, fcntl.F_GETFL)

fentl.fentl (£d, fentl.F_SETFL, oldflags os .0O_NONBLOCK)

try:
while 1:
try:
c = sys.stdin.read (1)
print "Got character", repr(c)
except IOError: pass
finally:
termios.tcsetattr (fd, termios.TCSAFLUSH, oldterm)
fentl.fentl (f£d, fcentl.F_SETFL, oldflags)

0000000000 OtermiosO fentl 0000 ODO0DO0D0O0O0O0O0O0O00000O0OOOOOOLinuxO
gobgooboobbooboobboobuoobbooboobboobobooboboooba

termios.tcsetattr () O stdin 0000000000000 O0O0O0O0O0OODOTCfentl.fnctl() OO
stdn 00 0000000000000 D0000O000O000O0OLO00OO0D0DOLOOoO0LObOOoOOoOoOn
stdin0 0000000000 IoError000000D00D00O0O0OOOOOOOODOODOODO

43 0000

431 0000000000000 O0OOO0O0O0OOOOOO0
thread 000000000000 threadingOUOODO0O0OO0O0OO0O00ODOOthreadingO 000000
threadO000000O0O0O0O0O0O0OO0OO0OOCOOOCOOOOOOOOOOODOOO

Aahz D 000D O0DOO0D0ODODODOODDODODODOODDODDOODODOODODODOOODOODO
http://www.pythoncraft.com/OSCON2001/000000O00O0OO
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432 0000000 0O0oO0oOoOoOoO0O0OO0O0OoOoOooooooo

goooooboooooboboboooooooooobooboobbbooooooobLbobobbbbboooogog
gbobooooobooboboboboooooog

gooooboobobooboobbooboobbooboobbooboobbobDboobboooDo:

import threading, time

def thread_task (name, n):

for i in range(n): print name, i

for i in range(10):
T = threading.Thread(target=thread_task, args=(str(i), 1))
T.start ()

time.sleep(10) # <———————————————————————————— !

0000000 (@OUoDo00ooooU0oooD)0D00000o00o0oo0ooooooooooooogdg
ocooooOoOoooooooSoOoO0UoDooOUOU0DOoO0ODOoOO0ODOOOU0ODbOUO0ODOUOO0ODOOODDOO
goboobobooboo

cooooooobooooooooOooOooOoooOoboOoobooOoOooooOon:

def thread_task (name, n):
time.sleep(0.001) # <o !

for i in range(n): print name, 1

for i in range (10):
T = threading.Thread(target=thread_task, args=(str(i), 1i))
T.start ()

time.sleep(10)

time.sleep() UUOO0OOOOOOOO0OOCODOOODOOOOOOODOOOOOODOOOOOOODOOO
DoboobodbO0Ooueved 0000000000 ODOOOOOODOOODOOODOOODOOOOOOOO
cooooooobooooobooooooOoboobobOoOoOoOoOoOoOoooOoboOoOoOboOoOoboboOooobooOoOoOoooDooag
ooooooooooooo

433 000000000000 0O0O0O0O000ODODOOOOOODOOO

Queve U0 UOD0OO0DOO0OO0O0ODODODLDOODOODOOOODODODQueveODO0ODODOOOODOODO
00000 .put(obj) DOODOOOD .get () DOODODOOODODOODOODODODOOODOOO
goboobogobobdooboooobooboobbooboobboobooobooba

coooocooooooooog:
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import threading, Queue, time

# The worker thread gets jobs off the queue. When the queue is empty, it

# assumes there will be no more work and exits.
# (Realistically workers will run until terminated.)
def worker ():
print ’'Running worker’
time.sleep(0.1)
while True:
try:
arg = g.get (block=False)
except Queue.Empty:

print 'Worker’, threading.currentThread(),

print ’'queue empty’
break
else:

print 'Worker’, threading.currentThread(),

print 'running with argument’, arg

time.sleep(0.5)

# Create queue

d = Queue.Queue ()

# Start a pool of 5 workers

for i in range (5):
t = threading.Thread(target=worker, name='worker
t.start ()

# Begin adding work to the queue
for i in range (50):
q.put (i)

# Give threads time to run

print ’'Main thread sleeping’

time.sleep (5)

cooooooooooooocoooo:

s

°

(i+1))

Running worker Running worker Running worker Running worker Running worker Main thread sleeping
Worker <Thread(worker 1, started 130283832797456)> running with argument 0 Worker <Thread(worker
2, started 130283824404752)> running with argument 1 Worker <Thread(worker 3, started
130283816012048)> running with argument 2 Worker <Thread(worker 4, started 130283807619344)>
running with argument 3 Worker <Thread(worker 5, started 130283799226640)> running with argument 4
Worker <Thread(worker 1, started 130283832797456)> running with argument 5 ...

gobooboobboobuooboobbuoobtdtdouenedgoogobooboobbooboo o
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434 0000000 O0O0oO0OOoOO0OO0OO0OOOOOOOOOooooO

Oooooooooooooo(@GIL)ooogooooPythonVM OO O OOOOOOOOOODOODOOO
000000000000 00000PythonO0 00000000000 DODODODODOO0OOOOOOOOOOO
boboobOobbOdbOsys.setcheckinterval () OOOO0OOO0O0OOOOO0OOO0DOOOOOGCOOOO
00000000000 0O000000000O0 CO00oO000PythonO0O0OOOOODOOOOOODO
oooo

ocooooooooooooooooooooo pyMOOOOODOOOOOCCOOOOOOOOOOOO
ooooooooooo(@ooboooooooo)ooobooooooroooooooor>ooooooo
oooooooo

OO00000ooO00oOOoOoOoooooOo @O orL20o0ocooboDIOD20000OxO0y0O00OO0OOOO
i0jo0o0ooo):
L.append (x)
Ll.extend (L2)
x = L[1]

x = L.pop ()
L1[i:3] = L2
L.sort ()

X =Yy
x.field =y
D[x] =y
D1.update (D2)
D.keys ()

coooooobooooooooon:

i = i+l
L.append (L[-1])
L[i] = LI[3J]
D[x] = D[x] + 1

gbooooboboboobobobooboboobooboboboobobobooboboobo
_del__()OboobboOoboobbOOobOobbOoObUOO0ObbOOobDbOo0ObUOObDbOoOobbObOoOn
ooobo0oooooooobobobobobod0Omutex0O0O00ooOoOoODO

435 00000000000000 (Global Interpreter Lock) DO 0000 OdOOO
ooooooo

0000000 PythonOOOO0OOOODOOOOCPUODOOOOO@MOODO)ODOO PythonOOOO O
Oo00o0opoooU0oOooooo (@GILOoOoOO0U00D0o0Oo000ooO0oUO0oooOoUO0ooOOUGGIL OoPython
goboobooboboobooobooboobbooboobbooboobbooboon

Python 1.500000GregStein 0 GILOOODOOODODODOOUOOOOOOOOOOOO (“free threading”
O00)OOOO0OOOOO0O0OOO00O0O0OO0@EOooOUODUOooUogd)WindowsDOOOOOOO Python
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O0000GILO0O0000000002000000000000Linux000pthread 00000000
coobooooooooooocoOoobooooon

ooooGILooo00ooo0o0ooo0o0ooo00oo0o0ooo00ooo0o0oooO0o0boDoOo0o0o
OoooOooooooo0ooooOoooO00oOooOoocoO00O0ooOoOO0o0O00O0oOOOb0O000000GregOd
freethreading O OO OOOCOO PythonOOD OO OOOOOOOOOOOOO

COD0OO0OPythonOOOO CPUOODOOOOODOOODOUODOUODOODOODOOODOOODOOOOO
00000 00000 0000000000000 ooooco0oooooooooooooooocCcd
coboooooOoooooooOooOoO0oDoUooOo0oOOo0OooOoOo cogoooooUoooDOooD GILg
gobooboobobooboobbooobooboo

GILOOO000000000000000000000000000000000000000000000O
oooooooobooooooooooooobo0oooooooooooDboOoooDboOoooooooDoOg
cooooooobooooooooooOoOoOoOoOOoO0OoOOoOoOoOoOoOoOoOOOoOObObOOOobOOOOODOOO
cooooooobooooooooobobooooboooooooooboooobooooobooooooooooDoog
coooooobooooooooooOooOoOoboOoobooOooooOooOoOoOo00ooOoboOooooOoOoOooOooDOonoag
cooooooboooooboooooobooooobooooboooooooag

coooboooobooooooooooOooooboOoO0obooOooooOooOoOooOoboOoooboboOoobooOoOoOooOooDoonoa
cooooooobooooobooooooooooboooboooooooboooobooooobooooooooooDooag
coobooooooooooocoooooooon

gobgooboobobooboobooobobooboobbooboobbobobooboobbooboo
gbooooogoboboboboboooooobooboboboboo

44 00000

441 0000000000000 00C0C0OO0(OO000000000000 )

os.remove (filename) OO0 os.unlink(filename) DO 0OO0OOOO0O0000000OO0OOos O
000000000000 0000000000000000O0wnlink() 00000O00O0DO0O UnixOOO
ooooooboooo

000000000000 Oo0s.rmdir() OO0O0O0OO0OO0DOOOO0DO0O os.mkdixr() OOOOO
UO0OD0O0Oos.makedirs(path) O path U0 00000000 COOOOOOOOOOOOODOO
os.removedirs(path) 0000000000000 00O0O0O00O00O0O0O0O0O0O0O0O0OOOOO
COo00O0oO00obO0o00bO0o00ob00O000O0shutil.rmtree() OOOOO0OOOO

000000000d0oOob0oO0OOOos.rename (old_path, new_path) OOOOOOO0OO

OO0O00DbDDODOO0O0O0O0DbDOf = open(filename, "r+") DO OODODODOOOOOO
f.truncate (offset) DOO00OO0O00OODoffset 000000000 D0D0ODOOOO0OOODOOos.open()
O000D000D0O0Db0O0Dos.ftruncate(fd, offset) UUODOUOO0ODf4000OD0OOODOOODOO
O@oooo)yooo
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shutil 00000 0O0O0Ocopyfile()dcopytree()drmtree () 00O OOO0OOODOOOOOOO
goooooono

442 1000000000O0DOOOOOOOO

shutil 0000000 copyfile() O0O0O0O0O0O0O0O0O0O0MacOSO0OD0O0OO0O0O0O0O0O0O0OODBOOO
ooooooooooooo

443 000000000000 O0OOOOOOOOOOO
Oo0o00o0oooDo0oooooooDbOOstruct000ooooooOo0oooOoOoooDbOOooooOOog
(booo)ooooooooOoOoOPythonOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000000000 00000020000002004000000100000000000000
ocoooooooog:

import struct

with open(filename, "rb") as f:
s = f.read(8)
X, y, z = struct.unpack(">hhl", s)

00000000 000000 0ofdoooo0oo0oDo0ooooDoooDooDooo0nD ‘woooo”
O0”’QUO0O0)0000000C0 T0000”eng0O0”000OCOCODODODO

000000000 (@0O000D0O0000000o0D00Do0)000earray000000D0O0ODOO

4.4.4 os.popen() 000000000000 osread() 00 0000000000000
oooo

os.read () UOODOODODODODODOOOOOOOOODOOODOODODOOOOOOOOODDOODOODODOO
OOos.popen () DOODOOOO open() DOODODOODOODOODOOODDODDOODOODOO
OO000O000000OOos.popen() OO0 nO000O000O0O0O0O0DOp.read(n) O00O00OO0O0O0O0OOO

445 0000000000000 OO00O0OOOOO0ODOO0ODOOO0ODOOOOOOO

popen2 00000000000 OOOOOO:

import popen2

fromchild, tochild = popen2.popen2 ("command")
tochild.write ("input\n")

tochild.flush ()

output = fromchild.readline ()
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oOo:.0b0o0ooo0obooboobbodobobooooooobooooooooooo0ooooooooobonod
cobooobOoooooobOoooOOoobOOoO0oOOoO0oOOoO0oOoOoOoOoOoOoOoOobOOoOoOoOoOobooobooboOoooag
oooooooobooooooooooboooobo0ooooooooboooDboooDbooooooooDoOg
oooooooooooooboboOo0oooOooO0oOoooOboOoOooooObocoOOOPython0O0O0O0O0O0OOOO
goooooooooooOoOoOoOOODOOOOOODODOODOODOOOOOO COOOO0O0O0O0O0O000
cooooooboooobooooooOooOoOobo0oobooOooooOooOoOoOOo0OobooOooooOoOoOooOooDOonoag
cooooooboooooboooon

0000000000 popen3() OO0OOO0OOOOOO0ODOOODOOOOOOOUDOOOOOOOOOODOOO
ooooooooooooooooooooooo@oooooooooooooooooOono)oooo
000000 read() O0OO0O0O0OO0ODOOOOO0OOO0OOOOO

popen2 0O OODOODOOD: 000000 wait() 0 waitpid() O0O0OODOOOOOO0O0O0O0O0O00O0O
O00O0000oooooooooo0oO0ooddpopen200000000000O0ODODOOOODOOOO
OO00000000O0Oos.waitpid() O os.WNOHANGUOOOOOOOOOOOODOOOOOOOOOO
oboobodbboobibdbbdUpopen2ddognoooobooonon

gooooobobboboooooooobobooboobobobbbooooooooooobboboboboooooooo
gobooboobobooboooooobooboobbooboobboboboobboobDbooboo
0bob0oboboooo0ob0ob0ob0obUobOobUobDUnO tempfiledbOoboonooboooooooO
U0 mktemp () DOO00O00000O000O:

import tempfile

import os

class Popen3:
This is a deadlock-safe version of popen that returns
an object with errorlevel, out (a string) and err (a string).
(capturestderr may not work under windows.)
Example: print Popen3(’grep spam’,’\n\nhere spam\n\n’).out
won
def _ init__ (self, command, input=None, capturestderr=None) :
outfile=tempfile.mktemp ()
command="( ¢s ) > 25" % (command,outfile)
if input:
infile=tempfile.mktemp ()
open (infile, "w") .write (input)
command=command+" <"+infile
if capturestderr:
errfile=tempfile.mktemp ()
command=command+" 2>"+errfile
self.errorlevel=o0s.system(command) >> 8
self.out=open (outfile,"r") .read()
os.remove (outfile)
if input:
os.remove (infile)

if capturestderr:
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self.err=open(errfile, "r") .read()

os.remove (errfile)

O000oooooooooo (wil0)yooooooooooooooooooooooooooooood
0000000000 0000000 wy(“pty)DDODO0OOO0O0O0O0OOO0OO0OOODon Libes O “expect”
0000000 PythonOOOODOOOODOODO0OOODexpectJ 0000000 OOONO Python O
OO0 “expy” U 0O OO O http://expectpy.sourceforge.net 0 D 00 OO 00 Dexpect 0000 OO pure Python O
UO0000pexpect OO0

446 D000 (RS232) 0000000000 OOODOOOOO

Win320 POSIX (Linux0 BSDO 0O O )0 Jython O O :
http://pyserial.sourceforge.net
Unix O O O Mitch Chapman 000 Usenet 000000000000

http://groups.google.com/groups ?selm=34A04430.CF9 @ohioee.com

4.4.7 sys.stdout (stdin, stderr) 0000 0000000000000 0O0O0OOOOO
o

Python 000 00O0OO0OCOO0O00O@UOOOODODOOO)00ODODO COODODUUDUDODODDOOOOO
goooooooooooooboo cooooooOoOoOOOOOOOOOODODDOODDOODBOD

O0000 open000000O0O0COOOOOOOCODOOOOOOCOOOOOCf.close() O Python
O00o0o0o0oO0oOooog python0O0O0OODOODODOODOOOOOOOOOOO0O0OO0OOOOOOCOOOO
cobooooboooobooooooooooOoboboOof0o0dboobo0oooOoOo0obooOoOoost0ooboboOoooDoonoag
coooooooo

O000OstdinOstdoutOstderr 0 COOD 0000000000000 0000PythonOD 0000000000
OO00sys.stdout.close() OO0O0O0O0O0OPythonOOODOOO0O0OOOO0O0O0OOOODOOOODODOOO
o000oooO0o0ooooooooco0oooooooooooooooooo

0000 cCO0o00oo0o0ooooboob0oooO0oooo0oooooo0ooOoooOoooDOooOooOoooOoooon
000000oodooo@UooDooooooDOoD0 yooooooooooooooooo)ooooooo
O00Oos.close0O0OO0O0OOO:

os.close (0) # close C’s stdin stream
os.close (1) # close C’s stdout stream
os.close (2) # close C’s stderr stream
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45 000000 /00o00ooooooooon

451 PythonO WWWOOOOOOQOOOOOOO

OOOCCOOOOOODOO0OO0000 internetd netdata 000 0000000O0O0OO

http://wiki.python.org/moin/WebProgramming D 0 000000000 O0O0O0COOO Paul Boddie DO OO O
goobgoobgo

Cameron Laird O O http://phaseit.net/claird/comp.lang.python/web_python O Python OO0 O OO0 OO0 OO
gobooboobbooboo

452 CGlOOOOOOO (METHOD=POST) DO OOOO0oOooooooOonO

ooOooO pOSTOOODODOODUOODOOOOUOOOOOODOOODUOODUOODUOODOODODOOOO
ogod

OO0O0OC0O0O0O00 urllibrequest 000 0O00O0O0OODO:

#!/usr/local/bin/python
import httplib, sys, time

### build the query string
gs = "First=Josephine&MI=Q&Last=Public"

### connect and send the server a path
httpobj = httplib.HTTP (' www.some-server.out-there’, 80)
httpobj.putrequest (' POST’, ’/cgi-bin/some-cgi-script’)
### now generate the rest of the HTTP headers...
httpobj.putheader (' Accept’, ’*/*")
httpobj.putheader (' Connection’, ’'Keep-Alive’)
httpobj.putheader (' Content-type’, ’'application/x-www-form-urlencoded’)
httpobj.putheader (' Content-length’, ’2d’ % len(gs))
httpobj.endheaders ()
httpobj.send(gs)
### find out what the server said in response...
reply, msg, hdrs = httpobj.getreply ()
if reply != 200:

sys.stdout.write (httpobj.getfile () .read())

cooooooooooOoOOODODODODDDO POST O ODOOOOOOOOOOOO
urllib.parse.urlencode() 0000000000000 O0OOOQO name="Guy Steele, Jr.” OO
ooooo:

>>> import urllib.parse

>>> urllib.parse.urlencode ({’name’: ’'Guy Steele, Jr.’})
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"name=Guy+Steele%2C+Jr.’
>>> from urllib import quote

>>> x = quote ("Guy Steele, Jr.")

>>> x
"Guy%20Steele, $20Jr."
>>> query_string = "name="+x

>>> query_string

"name=Guy%$20Steele, $20Jr.’

453 00000000 HTMLOODODODOOOOOOOO

coooooobooooooooon:

e HTMLgen OO OO HTML32OODOOOOOOOOOOOOOODOOOOOOOOOOOOOOO
Python DO OOOOOHTMLOOOODOODOD webO CGIOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO

* DocumentTemplate 0 0 0 Zope Page Templates 000000 Zope 0D OO OOOOOOOO
e Quixote’s PTLO Python OO0 000000 OCO0ODOODOOOOOOOO

000000000 Web Programming wikipagesOOO0OO0OOO0DOO

454 PythonO OO OO0 O0O0O0O0O000O00OO0O0OOOOOOOO

oboobboobOod smtplibO0OO0OOOODOOO

ocooooooObooOoOoOoOOOODODOOOOOOO0OOO0O0O0O0O00000000 SMTPOOOOOOO
oooooooooooooooooo:

import sys, smtplib

fromaddr = raw_input ("From: ")
toaddrs = raw_input("To: ").split(’,”)
print ("Enter message, end with "D:")
msg = "’
while True:

line = sys.stdin.readline ()

if not line:

break

msg += line

# The actual mail send
server = smtplib.SMTP ('’ localhost’)
server.sendmail (fromaddr, toaddrs, msqg)

server.quit ()

Unix OO0Osendmail D000 O00000OO0OOsendmail 0000000000000 O0O0OOODOOOOO
00000 /usr/lib/sendmail 00000000 /usr/sbin/sendmail 000000 OO O sendmail
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cooboboooooooooooboooooooooooooon:

SENDMAIL = "/usr/sbin/sendmail" # sendmail location
import os

= os.popen("%¢s -t —-i" % SENDMAIL, "w")

.write("To: receiver@example.com\n")

"Subject: test\n")

"\n") # blank line separating headers from body

"Some text\n")

.write
.write

P
P
P
P
p.write
P

(
(
(
(

.write("some more text\n")

sts = p.close()
if sts != 0:

print "Sendmail exit status", sts

455 00000 connect() 0000000000000 0ODODOOOOOOOOOO

OO select00000000O0O000000VOOOOOOOOOOOO

TCPOOOODOOOODOOOODOOOODOODOOOODOOOUODOOOODOOOODOOO
U0O000Db0OD connect () UOUODOODODODODODODODODOD .errmo 00000000
CO0000O000D0OC0C0000C0Oerrno.EINPROGRESSODOOO0OOOOOOOOOO0OCOODOOOO
goooooooogooooooSooooooooooooOOoOoOOOCOOOODOOoOooOoooOooo
gboboooooooog

connect_ex () 0000000 O0O0O0OO0O0OOODOOOOOOO0OO0O0 ermo00O0O0OO0OOOOO
O000000000000000 connect_ex () DO0O0O0OO0OOO0OOOOOO -0000 errno.EISCONN
0000000000000 -000o0oo0oob0b00o0oooO00o0oobOoOo0ooOobOoOoOoOooboooOoOoon
ooad

46 0O0DO0OO0O

46.1 PythonO O OO0 oooooooooooOoooooooooooo

goo

DBMO cDBMUOOOODOOOODOOOOCODOOOOOOCOODOOODOOODOOO PythonOOOGOOOODOO
gboboooooboboboboboboboboboobuobo sglite300000O0ODODOO

OO0000O00D0OOCO00DOC0O0DOCO0O0bOCOO0DOOOnO DatabaseProgramming wiki page D000 0O
gooo
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46.2 PythonO OO OO0 ooooooooooooooooOod

pickle00000O0O0OO0OOODOOOOODOODOODODOOOODOOD (ODOODOODODODDOOO
0000000000 DO0OD0ODOO0ODO0O00000000)Dshelve0 0000000000 pickle O (g)dbm
OO0DO0O00 PythonOOOOOOOOOOOOOOOOOOOODOOODOODODOODOOODOODODOO
U00OcPickleOOD0OODODOOOOOOODOD

O0000000000pickle 000000 marshal 000000 Omarshal 0000000 OCOOOO
0000 PythonO0OOOO0000O00O0000O0000000000O0O0O000000000000000O
marshal 0000000000000 O0OCCOOOO0O0O0OOOOOCOOOO0O0O0OOOOOCOOO0000
oooooUooooOoooooOoooUooDooooo 300 10000000 ooUoDooOooooooog
pickle/shelve 0 gdbm 00 0000000000000 0O0O0O0OOOOO

463 00O cPickleOOOODOOOOOOOO

pickle 0000000000000 OOOOOOOOOOOOOOOOOOOO pickle00000000O0O
oooboooobboooobooooobooooboooooon:

largeString = "z’ » (100 = 1024)
myPickle = cPickle.dumps (largeString, protocol=1)

4.6.4 bsddb (oranydbm) 0 00 0000000000000 0O0OOOOOOOOOOO
gdobobooooboboooooooo

bsddbO O OO0 (DOOO00 anydbmOOOOOOOOODO bsddbO0OO0O0O0O0O0O0O0)00000000O0O
000000000 0000000Db00 .close() DOOOODOOOOOOODOODOOOODDOO
cooboooobooooooooooOooOoOoboO0oobooOooooOooOoOoOOoOo0oOboOoobOoOoOooOoDOOoag
oooood

OO0 bddbOOOOOODOOODOOOOOOOOOOOOOOOOOOOOOOOO0O0O0O000000O0
gooooooooOoOOOOOOOOODOOOOOO0OOO0OO0OOO0O0O0OOOOoOoOoOoOoOooooOoo

4.6.5 Berkeley DB O O OO O OO OO0OO0O0OOOCbsddb O bsddb.error: (22, ‘In-
validargument’) 00 000000000000 0000000000 OO0OOOO
gooooo

gobooboobo boobooboobbobbooboboobooboobooboobboooboo
OOOQ Berkeley DBOOOOOOUOUOO Berkeley DBOOOOOOOOOOOOOOOOQ

000 Linux0O0OO0OO0O0O0O0D 300000000000 BerkeleyDBOOOOOOOOOOOOO 10
000000000000 OU0UU0UOdb dumpl8SO0C000O0O0OOOODOOOOODOOODOOOOOO
goooooo20000000300000000db 2dump000000000000000000O00O0
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000000000000 00000O0db_load0 0000000000000 0O0OO0O0O0O0O0OOO0OOO
0000000000000 0000000000000000 30 BerkeleyDBOOOOOOOOOOO
goOoOdw2 loadDOOCOCOOCOCODOOOD20000000000000ODOODLOO

Berkeley DBOOOOO 1000OCCCOCOOOOCOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
oooooooooo

47 0000

471 PythonO OO OO0 OooooooooooooOOoOO

goboobiod randomddoogoooobooobooboobooobooobon:

import random

random. random ()

gcoooo o, nH)oboooooOoUoboOoobooooooo
gooooOoO0oOoO00oO0oO0O0o0ooOooooooooooooooon:

e randrange (a, b) 000 [a,b)0000000O0OO0O

e uniform(a, b) OO0 [a,b)0000000COOOOOOO

* normalvariate (mean, sdev) 000 (0DO0OO0)00OO0DOOOOOOOOO
jdooooooooboobobbbobobboobooogg:

e choice(S) 000000 OOODOOODOODODOODODODDOODOO

e shuffle(L) DO0O0ODODODDODODOODO0O0O0O0O0O0O0O0O0O0O0O0ODOOOODODODODODDODOOOOOO

RandomUO O OO0OO00O0O0O00O0O0O0OO0OCOOOCOO0OOOOOOOOOOOOOOOCOOOOOOO
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- COO0DO PythonOOOOOOODOOOODOOOO
- COO0DDO PythonODOOODDOODOOOOODOOO
-PythonODOOOOOODO COOODODODODODODDOODODOO
— Py_BuildValue) 000000000000 DOOO0DOOOOO
-CO0000oooooooooooooooooDoooOO
— PyErr_Print() (OO0 stdout/stderr OO 00 O000) 000000000 OOOOOOO
ooao
COO PythonOODOOOOODOOOODODOOODOOOOOOOODO
Python00O C++ 0000000000000 0OOOOODO
oooU00oo0o0oU0ooU0oU0oOU0O0OO0U0oOU0DO0DU0OoUDO0ODU0ODUODODOOOOO
goo
O0o0ooooooooooooooog
LnuxOOOOO Python OO OOOO0OOOOOOOOOOOOOOODOOOODOOODO
godoodooooooo

— “SystemError: _PyImport_FixupExtension: module yourmodule not loaded” OO0 00O OO0
ggoo

- “000 (incomplete) 000”0 “000 (invalid) DOO0”00000000000000O0O

0000 g++ 0000 __builtin_new 0 __pure_virtual 0 0000000000000

- 0000000000 CO00oOoOd PythonOODODODOODODOODODOODOOO(M@OODO
O0)Ooooooooood

- 00000 XOOOOoOOoooooo “undefined symbol: PyUnicodeUCS2*” 0000 OO0
oooooo

5A CUOUl0000uoooooooooon

o00000000ooOoOoO00O000000O0D0o00ooooooooooOoOoODO CcooooooOoooo
OO0O0O00Q extending-index 01000000000

000000000000 pythonOOOODOOOODODOODO

52 C++ 0000000000000 O0O0OOO0

O00C+ 0000 COUO0DOUDU00ODUOO0OOOextern "C" { ... }OPythonOODOOOOO
OO000O0O00O0Oextern "C"0O PythonOOOODOOOOODOOOOODOOODOODOODODOOOOOOO
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0000 C+ 0000000000000 000ODO0000ODO0O0

53CO000000000O0U0oooooooooon

000 cOo00oooU0ooodUooodooooooooogooooo

O000000O0Psycod Python OO O ODOOODO x86 00000000000 OOOOPsycoOOOod
OooooooooooooOoooooo0ooooxgeO OO0 O00DOODOO0O0ODOOO0O0O0OOOOOd
goooooooooo

Pyrex OOOOOOOOO0OO PythonOOOOOODODD COO0O0O0O0O0O0O0OOCythonO PyrexJO OO
Python O CAPIDOOCOCOOOCOCOOOOOCOOOO

00000 PythonODOOOO0O0OOO0OO0O0COCHOOOOODOODODOOOODODOOOOOODOSWIGO
OO0DO0O00O00DOO0OO0OO0OOO00DOO0ODOODOODOOosSIpOCXXO Boostd Weave OO C++
goboobboobooooboo

54 COU0O0O0 PythonOOOOOOOOOOooooOQ

0000000000000 pyRun_SimpleString() 00000000 OO0O0O0O0O0O0OCOOO
_main_ 00000000000 OD0OOOOO0OOOOO0O (SyntaxErrord00)000000 -100
000000000000 DOPyRun_String() O0O0D0OOO0ODOODOOD Python/pythonrun.c
0 ‘PyRun_SimpleString() 0000000000

55 CUO0000 PythonOOOOOOOooooooooOoQ

00000 pyRun_String () 00O OOO0O0O0OO Py_eval_input0000000O0OOOOODOOO
gooooooooooooooobooooo

56 PythonOOOOOOOO COOOOOUOUOOOOooooooQ

0000000000000 b0oO0bDOdpryTuple_Size() DOODOOOOPyTuple_GetItem()
0o0o0o0boOo0oo0o0Do0oooDoo0D0oo0b00o0ooDobobO0o0oboD0oo0DOn pyList_Size() O
PyList_GetItem() DOOOOO

OD0O0O0O00PyString Size() 00O0DO0OPyString AsString() 000000000O00000O00
O0OPython 000000 il 0000000000000 O0000O0OCO strlen() 00000000
oDoooo

0000000000000 o0O00o0O0 NULLODODOODOODOODODOODOOPyString Check()O
PyTuple_Check ()0 PyList_Check () UUUOUOUOOOOOOO
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http://psyco.sourceforge.net/
http://www.cosc.canterbury.ac.nz/~greg/python/Pyrex/
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Python 00O OO0OO0OUODOOODO APIOOOODOO ‘abstrac 0O O0O0OOOOODOOOOOOO
000000000 Include/abstract.hO0OODOODODOODOOOOPySequence_Length() O
PySequence_GetItem() 00000000000 O0ODOO PythonODODOODOOOOOOODDOOO
gdodoooOo0o0oO0oooooooooooooog

5.7 Py _BuildValue() OO 0000000000 O0ODODOOODODO

Jdo0ddooododd ¢ = PyTuple_New(n) ODOOOPyTuple_SetItem(t, i, o) OOODODOOO
00000000 -0D0O00CO0 oODOOUOODODCOOOOPOO”0ODOOPYy_INCREF()OOODODOOO
U0bO0b0b0b00b0Od pyList_New(n) U PyList_SetItem(l, i, o) UDOOODOOODOOOO
OO0 Python00OO0O0O0000O0OOOOOODOODODOOOOOOOOOOOOOO —PyTuple_New (n)
0000000000 NULLOOOOOODOOO PythonOOOOOODOOOODODO

58 CUU0O00OUDOO0OUODOOOODOOOOOoOOOn

PyObject_CallMethod() 00000 0DOODOODOO0OOOOOOOOOOOOOOOOOOOOODOOO
o000 0obboooboobbpepy_Buildvalue() DOODOOODODOOOOOODOOODDOOOOO
oo:

PyObject =
PyObject_CallMethod (PyObject +object, char smethod_name,

char rarg_format, ...);

coooooooooooboooooooooobOboOobOoOoboOoOoooOoboOoOooOoboOooboboOooobooOoOooooDooa
O0O0D0 py_DECREF () DDDOOODOOOODOOODODO

O0O000000000000000 “eek»00000 10,00000000000@OOCOCOOOOOO
gooooo “oo0gd):

res = PyObject_CallMethod(f, "seek", "(ii)", 10, 0);
if (res == NULL) {
. an exception occurred ...

}
else {
Py_DECREF (res) ;

UO0OPyObject_CallObject () DUOOUOOOO OO ODOOOOODOOOOOOOOOLOOOOOO
O00000oDoo0 “)’oo00000Do00o00oDo0oDo00Doo0ooOo0ooooDn “)”d
oooooon
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5.9 PyErr Print() (0O 0O stdout/stderr OO OO OO0)00O0O00OO0
gododooooodoao

PythonO0OO0O0OOwrite() 00000000 O0O0O0OOOO0ODOOO0OOOOO0ODOOOOOOOODO
O sys.stdout 0 sys.stderr 000000000 DOprint error 1000000000000 0O0O0O0O
000ooooooboobooooboonoogn write() OO OODDOOOODOODOO

0000000000000 0000 SwinglOODOOOO0OO0OOOOO

gobooboobobooboon:

>>> class StdoutCatcher:
def _ init_ (self):
self.data = "’
def write (self, stuff):
self.data = self.data + stuff

>>> import sys

>>> sys.stdout = StdoutCatcher ()

>>> print ' foo’

>>> print "hello world!’

>>> sys.stderr.write(sys.stdout.data)
foo

hello world!

510 CUO Python OO OO OOOODODOODOOOOOOOOOOOOO
0d

coooooobooooooooooooooooooooon:

module = PyImport_ImportModule ("<modulename>");

000000000000 000000000@O00000 sys.modulesO000000O0)O00O0O0O0
gobooooboooobobobbo0obbbOoDbDD sys.modules["<modulename>"] OUOODOO
goooooooooboboobobobooooooooooooooobboooooooboobobbDbboo
‘sys.modules 00000000000 DOOODODODOOO

oooooooooooo@ooooboooooooboOooooooOo)boo0oooooooooooOoo
ooooog:

attr = PyObject_GetAttrString(module, "<attrname>");

PyObject_SetAttrString() 0000000000000 DO0O000O0O0OOOOO

5.9. PyErr_Print() (00O stdout/stderr 10000 00)0 0000000000 OOOOOOOO 91
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511 Python 00O C++ 000000000000 DOOOOOOO

oooooooooooooooooooboOoooooooooooOoo“coobooooroooooo oo
gooOoooOoOooOoOoOOOOOO0OPYthonOODOOOOOOODOODOOCO CH+OO0OODOOOOOOO
oooOocCcooo(@©oOo0)oOooooooO0OO PythonODODOOOOOOODO C+H+OD00DODOOOOODO
oooood

CH+000000O0OO0O0DOOcOooopooDoooooogoopooDpooD oobooOooDpoboOoo

512 0 0000000000000 000DODO000ODOODOO00OODOD
Doobooogooood

ocooooooooooooooOoooooOoooOoOoOooOOooO0ooooDOOooOoOoOoooOOo@ooOooOn
ooooooooboooooooooooooboOoboobooooooboooobooooobooboooobooooooDoog
ooooooo)

513 0000000000 D0OoOoDoOood

0000000o0o00ooo GbBOOOOODOOODOOODOOOOOUODOOOODODOOOOOUODODOd
god

.gdbinit 00000 (D0ODOO0ODOHODODDODOODODDOODODOOODOO:

br _PyImport_LoadDynamicModule

ocoooGebBOOOOOOODO:

$ gdb /local/bin/python

gdb) run myscript.py

continue # repeat until your extension is loaded
finish # so that your extension is loaded

br myfunction.c:50

continue

514 Linux OO 0O0O0O PythonOOOOOOOOODODOOODOOODOOO
Jobobodooboobboobboobobod

Python0 OO OO0O0OOOO0O0OO00O0O0O0OPythonOOOOOODOOO0OOOOODOODOOOOODOODOO
/usr/lib/python2.x/config/ 0000000000000 O00OO

RedHat OO OPythonRPM OO OODOOOO0OOOOOOOOOOOOOODOO
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Debian 0 0 0 apt—-get install python-devOOOOOOOOOO

5.15 “SystemError: _Pylmport_FixupExtension: module your-
module notloaded” OO0 OO OO OOOODO

OO000”yourmodule” 0000000000000 0O0O0O0O00O0O0O00O000000 Mt00000O00O
coooooooocoobooono

000000000 mt00000000000000000:

module = Py_InitModule ("yourmodule", yourmodule_functions);

Co0obooooboooboooobOooOOoOobobOboOo0oboOo0o0b0O0OsystemError 000000000

5.16 “O000 (incomplete) 000”0 “000 (invalid) COO0” 000
oooooooogo

PythonOOOOOOOOOOODDOODODOOOOOO0O0O0O0O0O0@OOOO0f0000000000000O
gooooooooooooooOooooooo)ogooooooooooooooooooooooog
coooooobooooooooooOoOoOoOoOoOoOOoO00oOboOoOoOoOoOoOoOOOOoOObOOODbOOn

Python 000 ODO0OODOODOOCOOOOOOO codecp D000 OOOOOOOODODOIDLEODODOOOO
ooooo

OO0 CO00000000D0DODOOPyRun_InteractiveLoop() O (DODDDOOOOOO
O)OOoOoOOPython DO OOODODODOOOOOODDOOOODCDODDODOODDODOUOOODODOOO
0000 PyOS_ReadlineFunctionPointer () D0 0D 0OD0OO0OOO0ODOOODODODODDODOOOOOAO
Modules/readline.c d Parser/myreadline.cO000000D00OO0O

000000000 PythonODOOO0DODOODOOO0OODOOODOOODODOOOODOODOOODOOOO
PyRun_Interactiveloop () DOOOOOOOODODOODOOOOOOO0O0OO0O0O0OO0OUOODOOOO
000000000 00PyParser_ParseString() U000 e.errord E_EOCFUOOOOOOOONO
000000000000 0D00O0U00oDooo0OUAlexFarber0 00000000 O0OOODOOOOO
go:

#include <Python.h>
#include <node.h>
#include <errcode.h>
#include <grammar.h>
#include <parsetok.h>

#include <compile.h>

int testcomplete (char *code)
/* code should end in \n #*/

5.15. “SystemError: _Pylmport_FixupExtension: module yourmodule not loaded” 00 0 0 O 93
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/% return -1 for error, 0 for incomplete, 1 for complete #*/

node +*nj;

perrdetail e;

n = PyParser_ParseString(code, &_PyParser_Grammar,
Py_file_input, &e);
if (n == NULL) {
if (e.error == E_EOF)
return 0;

return -1;

PyNode_Free (n);

return 1;

000000000000 00000 py_CompileString() O00O0O0O0O0O00O0OCOOOOOOCO
gooobbboo0oouoobbbobbo00ouob0bbbO0oU00d pyEval_EvalCode() DODDODOOO
0o0000o0o00oooU0Uoooo00oooOoU0UOooOoOU0U0oOOoU0DU0OOU0U0DODODOoUDODOOUDODOO
goooodooooooobobbobobobbobobobbbodddddoooooooooo b oboobooo
000000000 0ooooooooooo “unexpected EOF while parsing” 0000000000 GNU
readline library 0 00 0000000000 (readline) 00000000 SIGINTOOOODOOOOOOO
oo):

#include <stdio.h>

#include <readline.h>

#include <Python.h>
#include <object.h>
#include <compile.h>

#include <eval.h>

int main (int argc, charx argv([])
{
int i, j, done = 0; /* lengths of line, code #*/
char psl[] = ">>> ";
char ps2[] = "... ";
char *prompt = psl;
char *msg, xline, *code = NULL;
PyObject =xsrc, =*glb, =xloc;
PyObject *exc, =*val, =trb, =*obj, xdum;

Py_Initialize ();

loc = PyDict_New ();

glb = PyDict_New ();

PyDict_SetItemString (glb, "__builtins__ ", PyEval_GetBuiltins ());

while (!done)
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line = readline (prompt);
if (NULL == line) /+ CTRL-D pressed =/
{
done = 1;
}
else
{
i = strlen (line);
if (1 > 0)
add_history (line); /* save non—-empty lines x/
if (NULL == code) /% nothing in code yet =/
j=20;
else
j = strlen (code);
code = realloc (code, i + J + 2);
if (NULL == code) /#* out of memory #*/
exit (1);
if (0 == 3J) /* code was empty, so */
code[0] = "\0’; /+ keep strncat happy */
strncat (code, line, 1i); /* append line to code */
code[i + j] = "\n’; /+ append ’‘\n’ to code x/
code[i + J + 1] = "\0’;
src = Py_CompileString (code, "<stdin>", Py_single_input);
if (NULL != src) /* compiled just fine - */
{
if (psl == prompt || Jx ">S>> " or x/
"\n’ == code[i + j - 11) /+ "... " and double ’“\n’ x/
{ /* so execute 1t */
dum = PyEval_EvalCode ((PyCodeObject =x)src, glb, loc);
Py_XDECREF (dum) ;
Py_XDECREF (src);
free (code);
code = NULL;

if (PyErr_Occurred ())

PyErr_Print ();
prompt = psl;

}
else if
{

PyErr_Fetch (&exc,

(PyErr_ExceptionMatches

/* syntax error or E_EOF? %/
(PyExc_SyntaxError))
strb);

sval, /+ clears exception! x/

5.16. “O000 (incomplete) 000”0 “000 (invalid) D00’ 0000000000O00O0O0OO
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if (PyArg_ParseTuple (val, "sO", &msg, &obj) &&
Istrcmp (msg, "unexpected EOF while parsing")) /x E_EOF =/

Py_XDECREF (exc);
Py_XDECREF (val);
Py_XDECREF (trb);
prompt = ps2;
}
else /* some other syntax error =/
{
PyErr_Restore (exc, val, trb);
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

}

else /* some non-syntax error x/

{
PyErr_Print ();
free (code);
code = NULL;
prompt = psl;

free (line);

Py_XDECREF (glb) ;
Py_XDECREF (loc) ;
Py_Finalize();

exit (0);

517 0000 g++ 0000 _ builtin_new 0 __ pure_virtual 0 00 O
ooddooood

e+ 000000000000 0D0000Python 000000000 0OODO g+ 00000 (Python Mod-
ules Makefile 0 0 LINKCCOOO)OOOOO g+ 0000 (OO0 g++ -shared -o mymodule.so
mymodule.o) 0O O0O0OOO0DOOOO
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518 I O0OO0DOOOOO COOOoOUOO PythonOOOOOOOOOO
O00000 (oooOo)ooooooooood

Python22 000 int01ist0dict 0000000000 DOOO0ODODOOODOO

The Boost Python Library (BPL, http://www.boost.org/libs/python/doc/index.html) 00 000000 C++ 00O
O000D0@UOUO0O0OBPLOOOD C++0D0D0O00D0ODOOODOOOOOOO).

519 00000 XOoUooooooood “undefined symbol: PyUni-
codeUCS2*” DO ODOO0OO0OOO0OOOOO

0000 Unicode 000 400000000 PythonO0OOOOOO0O0O0O0O0O0O0O0O0OOOOOODODOCO
0000000 Unicode OO (DOOODOO0)200000000 PythonOOODOOOODOOOODOOO
goo

OO0O0O0OO0O0O0O0O00D0 PyUnicodeuCs40 0000000000000 PythonO 2000 Unicode O
0000000000 000O000000 4000 UnicodeOODO PythonOOOOOOODOOOOODO

0000000000000 00000D000U0000000O0D0000OU0O0O00O0D0OOOdRedHat
Lnux 7x 0 4000000000000000O000O “ython2” 00000000 ODODOOODOOOO
PyUnicode_» () OOOD0O0O0O0OOCOOOOO0OOO0O0O000O0000O0OOOOOOO UnicodeOOODODO
Py_Buildvalue () (0)ODODOOOOOOODOO PyArg_ParseTuple() O0OO0OOOODODOOOO
dodooooooooood

Python 00 0O0O0O0O0O0O0OCDO Unicode 0O0O0ODO0O0O0Osys.maxunicode 1 0000000000000
go:

>>> import sys
>>> if sys.maxunicode > 65535:
print 'UCS4 build’
. else:
print 'UCS2 build’

O0000000000000000Unicode 00000000000 000000O PythonOOOOOODO
coooooooboboooboooobooooo

5.18. J00O0ODOUOOODO CUUODOUOD PythonOODODOOOOODODOODOUODO(DODOOUO)DITY
ooooDoogoooDo


http://www.boost.org/libs/python/doc/index.html
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6.1 PythonOOOOOO Windows OOOOOODODODOOOOO

Ooo00ooooooocooO0ooooooOb0o00O0 wWindowsOOOOOOOOOODOOOOOO
go0o0oO00O00OO0000000oooooooooooooooooDoDoO0O0O0O00OOD Windows 950
9ONTOMEO20000XPO0O0O0O0O0000O0O0O0O0OOOOOOODOO

ﬁ python

VIDEO
.

Python Development on XP

000000000000 0000000000 WindowsXPO PythonOOOOOOOO0O0O0O0OO
OoooooooooooocOOoOoOoOOOOObOO00On PythonOOOO0OOO0O0O0OODOOOODODO
gobOo IDEODDOOODOODOOO0O0DOOO00ODOO00DOOO0o0ooOOooobooooooooOoooDoo
gooo

OC0O000C0CDO000DO0O000ODO00O0ODOO0O0O00DO0O0O00OD0 WindowsOOOO “DOSCOOO
0”0 “0C0000000000000”0000000000000000 000000000 Oogooao
0000000000000 0D0O000000000000O0WIindows2000000000000 Start —
Programs — Accessories — Command Prompt 0000 0000000000000 0OODOO0OOOOODOO
Windows “0 0 0000000000000 0C0O0OO0OOODOOO:

C:\>
go0oooooooooooooooooobooooooooooooooooooooooooooon
oofdoooooooboooobooooboooon:

D:\Steve\Projects\Python>

00000000000 0ooO0O0PythonODOO0D0O0OO0OODOOOODOOODOOO

OOO0O0O0OPythonOOOOOOOPythonOOOOOOO0OO0OODOOCOCOOOOOOOOOOOCOOOOO
oooooooobobooooooooooooboboooooooooboooDbooooboobooooooooDbog
0000000000000 0000000000 PythonOOOOOOOODOOOOODOOOOO

000000000000 00 “python” 00000000000 ODO0OOOODODOOODOOOOOOO
gboooobgboobooboobobooboboobobo0oobob0bbd pythongngooQo
goboobobooobooboboooboobbooboobbon:

Python 2.2 (#28, Dec 21 2001, 12:21:22) [MSC 32 bit (Intel)] on win32
Type "help", "copyright", "credits" or "license" for more information.
>>>
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0000ooo0r00000700000000000 PythonOOOOOOOODOOOOODODODOOOOO
gooooooOooOOOOOODOOO0ODO PythonOOOOO0OO0OO0OO0O0O0O0O0O0O0O0O0O0O0OOOO0OOOOO
oooooooooooooo:

>>> print ("Hello")
Hello

>>> "Hello" x 3
HelloHelloHello

0000000000000 000000000000000000000000000 PythonOOOODO
OoO00o0ooO0o0O00CulO0000000 Z000O00*Enter 000000 WindowsOJOOOOOOO
oooooooooo

OO0000Ooo00o0oo000 Start — Programs — Python 2.2 — Python (command line) 000000000
000000000000 0>>>00000000000000000000Cuwl-Z200000000000
O00000000OWindowsOOOOOODO “python” 0000000000000 0OOOOOOOOOOO
gobooboooboobbooooboo

python OOOOOOODOOOODOODOODOO >»>>0000000000000£O:

"python’ is not recognized as an internal or external command,

operable program or batch file.

ﬁ python

VIDEO
.

Adding Python to DOS Path

Python 0O OO0O0OOO DOSOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
O00O0o0Oo0Oo0000000 PythonOOOOOOO0ODOCOOOO0 OO0OOOCO OO0O0OentryO0O0O
ooooooooogd

0

Bad command or filename

OooO0O00ooooooooo pythonOOOOOOOOOOOODOOOCOOOOOOOODOOOOOOOO
O00000Windows 0000000000000 OOO0O0O0OOOC PATHOODOOOOODODOODOOO
cooood

O000000oooooooDonD PythonOOOOOOOOODODOOCOOOO PATHOOODOOOOOO
00000000 O0D0O000O0O0 PythonOOOOOoUOOoOoUooooooooooooog:

6.1. PythonOOOOO0OO Windows D 00000000 0OO0OO 101


http://showmedo.com/videos/video?name=960000&fromSeriesID=96
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dir C:\py=*

0000000000000 0O000DOCO0000O0OO00DOOOnO c:\python2300000000000
O0O00C0OO0OO0000ooooooooooooouoogg .. Tools — Find0O OO Search 000000
O “pythonexe” OO O OO0OOO00OPythonO C:\Python23 000000 (0000000 O0000O0)00
goboobodoboboobooboobobooboob bbb bobbooboobbooboo
0000000 @UoOOoOo0On0n0 “CTRL-Z270 “Enter 00 0O0ODO):

c:\Python23\python

goooooboooooboobooouobooboobboobooboobbobob0ooboob oo
00000000 Windows 0OOOOO0OOOOODO C:\AUTOEXEC.BATOOOOODOOODODOOOODO
AUTOEXEC.BATUUOOOOOOOODOODOO:

PATH C:\Python23; $PATH%

Windows NTO 20000 (000 0)XpOOOOOODOOOOO:

;C:\Python23

O“c00D0000ooO”’0ODo0000O00O0O00D “O0”000000PATHOOODOOOODODOOODDOO
goobooboobbooboobooboboobodbboboboobbobboobuoobbooboo
OO000 PpythonOOOOOOOOOOODOOODODOOODOOODOOOOOOO

oooobooooooboooooogooboooooooooooooooboooooooooooooonogd
0000000000000 0000000WIindows NTOXPO2000000000000000000000O0
0000000000000 00OAUTOEXEC.BATOODODOO C: \WINDOWS\COMMAND\CMDINIT.BAT O
coooocoooooooooboooo

0000000000000 000000Cc:\>(0)0000000 pythonOODOOOOPythonO OO
coooOoooboocooobooOoooooooobt >>»>0000b00000

OD0O0OOpytest.py00O00000O00 C:\Steve\Projects\Python 0000000000000
000000000000000000000000000000000000:

C:\> cd \Steve\Projects\Python
C:\Steve\Projects\Python> python pytest.py

goooodoooobooooooboobooooboboooobobobooobobboboobobbbooLobLbobo
Python 000 0000000000000 O0O00OO0OOOOOOOOOOOO c:\>000000OOOOO
gobooboobbooboobooobooboobbooboobbg:

C:\> python \Steve\Projects\Python\pytest.py

NTO20000 XP OO OO OOO0OOD0O00000000DO pytest.py (000000000 DOODODOO
0000 Cc:\Steve\Projects\Python\pytest.py)O”py’ 0000000000 OCOOODOOOO
Python DO O D0OO0O0O0OOO00OOO0OOOOOOODOOODODOOODOOODOOOOWindowsOd 0000
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coooooobooooooooooboboooboooooooooobooooooooooooooOooonog
cooooooooooon

cooooooooooooog:

1. Python OO0 O0O00O0OD0OOO0O0O000O0O0OODO PATHODOOODOO OO Windows O Python OO O
gbobooooooooboDbo:

python
OPythonOOOOOOOO >>»>"0000000000000000C0O0O0CTRL-Z0 ENTEROOO

oooooooooo@ooooooooobooooooooOobooboOoOoooooooOooobooboOooo
coooooo)o

2. 0000000000000000O0OO0OO00DODOOO0OODOO:

python {program-file}

3.0000000000O0000U0DO0oU0OOo0DoOU0DOOU0DObOOOoOoOOooOOOooOOg Python O
000000000 Windows 0OOODO0O000000000O0O0OO0O00OODOOO0ODOOO:

python —-help

cooooooo

4. 00000 (>>»>00000000000O0)D00O0ODODOOOOOODODOODOOOOOOOOOOO
coobooooboboooboooooooooooboo

6.2 PythonOOOOOOOOOOOOOOO0ODOOOOOOO

Windows 2000 D 0 0O OO Python OO0 D DODOOOCOOO py00O0O0OCOOOOOO (Python.File)
0000000000000 D0DO0oo0O0DU0DOo0DoOO0DU0Do0DOoDOoDOooDDoDOoOOoOOO0O (b:\Program
Files\Python\python.exe "$1" $x) 000000000000 0D0OOO “foopy OO OOO
000000oooooooooooOU0U00oUoooooDooOoOOO0OO0O Yoo OODODODOOODODOOO
OO0OOPATHEXTOOOODO py0O0D0OOODODO

WindowsNTOOOOOOOOOO0O0OO0O0O0000000000000000000000 “oopy 0000
oobooooobooobobooooooboooNTODOODOOOOOODOODOOOOOODODDOODDOO
coooboooooooboooooooOoooboboOooooooo

Python 000000 WinNTODOOOOOOOOOOOOODOOODODOODOODO emdO0OOCOO0OOO0OOO
obobooooooooboooDo:

)

@setlocal enableextensions & python -x %$~f0 %$x & goto :EOF
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6.3 PythonOOOOOOOOOOOOOOOOOOOOOOO

00 PythonO Windows 0000000000000 00OOO PythonOOOODODOOOOOODOOOOODO
O00000ooooooo0o00ooooDoooo00000dPython0000000O0D0OOO Windows
cooooooobooooooooo

gobooboodoboboobdooboooobooboobbooboobboboboobboobboobOoo
gobooooooooobobobooooobooooooboboboboboooobobDoboboboo
gobgoobooboboobooboooobooboobbooboobbobbooboobbooboo
gboboooooooooboboboboooooooooobobobobobooooo

6.4 Windows U0 Freeze DO DO OO0

“Freeze” 0 Python 000000000 DOOOCOCOO0O0O00O0O0ODOOCOOOOOOOOODODOO
goooobgoooboobootb oboobooooboooboooboobobobobbobobobooo
gooocoooooooopooooo oSocpuboOoooOOO

Windows O freeze 0 0 0000000000 O0DOCODDOODOODOOOOODODOODODOOO
(http://www.python.org/download/source D O OO0 OO OO DO)0freeze OODODOOOOODOODODOO
Tools\freeze OOOOOOOOODOOODO

Microsoft VC++ 0 00000000 O0Python 000000000000 DOODODOOCOODOODOOOOOO
OOOoO0OoOO0 PChidOODOOOOCOCODODODO

6.5 x.pyd 00000 DLLOOOOOOO

OO0pydd0OOODOdIOODOODOOOODOOODOODOOOOODOOfoo.pyddOOOOO DLLO
00000000000000 initfoo() 00000 DOOOOODOOO0ODOOODOOO PythonO “import
foo” O 00O O O Python O foo.pyd (O foo.pyO foo.pyc) OO0 O0O0O0O0O001initfoo() OOOODODOOOO
O0000000Windows O DLLOOOOOO0DO0OO0O0OODOOO.exeOOOOO foolibODODOOOOO
oooooooo

O00Ofoo.pyd0 0000000 PYTHONPATH OO 00O Windows O foodll DD O0OO0O0O0O0O0OOO0OO
O000ooO0o00oooo0dic00oooO00oooO0o00ooo0dioc00ooOO0foopyddd OO
OO00OO0OO0OOO0O0OO0OO0OO0O00O0import fooOOOOO foopydD OODOOODLLOOOOOOOOOO
00000 _ _declspec(dllexport) 0O0O0O0O0O0O0O0COOO0.pydd0ODOOOCOOO0OOOOODOOO
oooooooo
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6.6 Python 0 Windows 0000 0000000000000 OOOO
gobgd

Python 0000000 Windowsapp OO OOOOOOOOOOOODOODODODOO:

1. PythonO exe 000000000000 O0O _0O0O0O00OO00ODO_OWindows 00O Python O (OO
OO0 DLLOODOH)DOODOOODOODODODODOOOODO DLLOODOOOO0DOOoDODOo (oooooooad
000000000 0DO0OO00O0)§ooooooOUOOpythonNN.d11O000O0OO0OO0ODOOOOO
OO0 C:\Windows\System OO OODOOOOOOOOOONNDO PythonODOODOOQOOOPython
2300 “23»000poooooon

Python OO OO OOOOOOOOOOOOOOOOOOOOOOOOOpythonnN.1ib 000000
gbooobO0ooboboboDbDb pythonnn. d11 0000000 O0O0ODOODODOOODOOODOO
OOpythonnN.d11 O0O00000O0O00O0O0OCOOO0ODOCOOOOOCOOOOOOO@OOO
O0: pythonNN.1lib O pythonNN.d11 O0OOOOOO0O “000000000O000000O0O
oo0opooOoooboooboooooooon)

0000000000000 0000000000000000000000000000 0 Windows
0 LoadLibraryEx () OODODODO pythonnN.dll OOOOOOOOODOOODODODOOOOO
0 OWindows 0 GetProcAddress () 0000000000000 OOpythonNN.d11(ODOOOO
Python O CAP)OOOOOODOODOOOOOOOCOOOCOCOODOOOOOOOOOOOOOOOOO
0000 PythonO CAPIOOOOOOOOODOOOO COOOOODOOOODDOO

Borland note: 0 O pythonNN.1lib O Coff20mfexe 0 OMFO O OO ODOOOOOODOODOO

2.SWIGHOOOOOappOOOODOOOOOO PythonOODOOOOODOO Python“OODOOOOO”O
oOoDoOoDOoOosSwiGoOOOooOOOooOOoooOOoooOOooDOoooU00OUbO.exe OO Oooo oo
000 coOooooooo(@)obLLOO _00ooooo_ooooooooogoooo

3.5WIGH OO O0ooooooo0 mit00 (CO00)O0O0O0O0O0O0O0000000000000 leo O
OC0mit000000 initleo) 0000O0O0SWIGshadow 00 0000000000000000O init
000000 initleoc) 000000000 shadow OO0 O0D0O0OO000O0O0OO helper0O0O000O0O
ooooo

000020 CO0OD0O exeODOOOOODOOOOOODOOODOOOODOOOO PythonO OO
0000oo00ooOo00DOOo00OoOo0o0(@UUoDoU0U0opDoOOoUoooogooooooDooon)

4. 000000000000000 PythonOOOOO0OOOOOOOOOOOOOOODOOOOOOO
ooo

#include "python.h"

Py_Initialize(); // Initialize Python.
initmyAppc(); // Initialize (import) the helper class.
PyRun_SimpleString ("import myApp") ; // Import the shadow class.
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5. Pythond CAPIOOOpythonNNdI OO ODOOOODOOOOOO0O0O0O0O MSVCOOOOOOOO
ooooooooocoobocoooog

OO0 1: 000000000 struct FILEDOOOOOOOOOOOOFILE*OOOODOOOOO “O00
oo”0o000oooooooooooooOoooooooO0oooOoOoO0b000 O0_0oooooooo
oooo

OO0 2:SWIGO voidOOOO0O0OO0OO0ODOOO0OOOOOODOOOODOOOOO:

Py_INCREF (Py_None) ;
_resultobj = Py_None;

return _resultobj;

OO 0OPy_none O pythonNN.dll OO _Py NoneStruct 000000000000 OODOOOOOOOO
0000000000000 oDd0o0oU0o0o0oooooOooDoooooooooon:

return Py_Buildvalue("");

gooosSwiGOOOOOoOOooooo (o SwiIcooooooooo)ooooSWIGO stypemap
cooboooooOoocooboOoobooOoOoOooobcooon

6. Python O OOOODOODOOOOO WindowsappOODO PythonOODOOOODOOOOOOOOOOO
oooooboooboobobooboboobuobobo0ob0b eppiooboobooooDOO
goooooooo “00oooOoor»oo0000000000 (wxPythonWindow OO OOO0OOO)O
0000000000000 0 PythonOOOOOOOOOOODOOCOOOOPythonO /o000 OO
0000000 0O00_0000O0000O000oo0ooooOdOdDread)d write)OOOOOOO
(OoooooooooOgg)bythonDOOOOOODOOOOOOOOOO

6.7 PythonO CGlO OO 00000 OooonO

Microsoft IIS server 0 Win95 MS Personal Web Server 1 D O Python 00 000O0CO0O0O0O0O0O0O0000O00O00O
oooooooooo

regedt32 0000 :

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\W3SVC\Parameters\ScriptMap

goooooooooooooooooOo@oooOooooboboooooooog):

o) o

.py :REG_SZ: c:\<path to python>\python.exe -u %s %s

O000000000000000 http://yourserver/scripts/yourscript.py00000000O0
0000000000000 00000 “seripts”0 (0000000 ODO) “executable”’ D0 OOOOOOO
0000000000000 0D00000000000 stdn0D00O00D000O0O0OO0O0ODOOO0ODOO0OO
goooooooooooon
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0000000000000000000000 »py’ 000000000000000 (00000000
00 ».py00”00000000”000000+%.cgil x.cgp000000000000)0

Python 0 CGIO OO OODODOQO Internet Information Services5 000000000000 OCOOOOOOO
ooo:

http://www.e-coli.net/pyiis_server.html (for Win2k Server) http://www.e-coli.net/pyiis.html (for Win2k
pro)

Apache 000000000000 Apache 0000000 httpd.conf0000000000000O0O0OO
ooooogo:

ScriptInterpreterSource Registry

O00OPythonCGIOODOOOOODODO py00000O0000O cgi-bin00000000O000O0O0OO

68 00000 PythonOODOOODODODOOODODDOODODODOOODOOOO
goooogoo

O0 FAQUUUOOOODUOODOOOODUDOOPythonOOOODOOO PEPSOUIODODOOOO PythonO OO
gooooo4000000000000000000 EmacsOd python-mode 00 O0O00O0O0O0O0O0OOO

oo00000000o0oooooooO0O00000oooooooMSVCoOOoOOoOoOo0ooooOoooo
OOOCCOOOCOOOOOOOOObOO0OO0OTools— Options —TabsOOOOOODOOODOOODO *O000O
O”0 “000”0 “0c0o00oor”’D4000000“C000oooOoooD”0oooUooooOoooDoooOog
ooo

goooooOoOoOoOoOoOoOoOoOoOOOOOOOOOODOODOOODOODODODODOOPythond -tO000O0O
O000000000Tools/Scripts/tabnanny.py 00000000O000O0O0COO0O0O0OOCOO
goboobogo

69 00D 000D0OD0D0OODOODO0OOOOOODOOOn

msvert 0000000000000 ODODOODO WindowsOOOOOOOODODOOOOOQOOOOOOOO
Uboo0oooobooboDb kbhit () UDODODOOOODOODOODOO getch () DOOOOODO

6.10 os.kill() O Windows OO OO0 O00O0O0OO0OO0OOOO

Python2. 7000 3200000000000000000O0ctypesd0000O:

import ctypes

def kill (pid):
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""r"ikill function for Win32"""
kernel32 = ctypes.windll.kernel32
handle = kernel32.0OpenProcess(l, 0, pid)

return (0 != kernel32.TerminateProcess (handle, 0))

27000 3200000000000 os.kill() OOOOOOOOOOOOOOODOOOCTRL+CO
CTRIL4BREAK O OOOOO0OO0OO0OOCOOOOOOOCOOODOOOOOODOOOOCOOOOOOCOOO
ooo

6.11 os.path.isdir() O NTOOOOODOOOOOODODODODOOOOOOOO
gooo

0000oo00ooooooooooooooooooooooooo:

>>> import os

>>> os.path.isdir( "\\\\rorschach\\public’)

0

>>> os.path.isdir( "\\\\rorschach\\public\\’")
1

coooooobooooboooOoOoOOoOoOoOboOoOobooOoOoOooOooOooOon:

k: is not a directory
k:\ is a directory
k:\media is a directory

k:\media\ is not a directory

“k:” 0 “‘conkyfoo’ OO DO ODOOODOOODODOODO:

\\conky\foo 1is not a directory
\\conky\foo\ is a directory
\\conky\foo\media is a directory

\\conky\foo\media\ is not a directory

6.12 cgi.py (OO0 CGlOODDOOO0D)O NTO win9500000
0ooooooon

000 pythonexe 00O OOOPython D GUIDOOOOOOODO pythonexe 0000 O00OOODOOOO
oooocaroono:

"...\python.exe -u ..."

0000000000000 00000000o0000D —u(unbuffered) DOO0O00O0 NTO Win95000
0000000000000 0000000000000000000000000 post/multipart 0 0 0O
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oooooooOoOoO0OO0OO0O0O0O0D @OOGIHOOOOOOOODOOOO (CODOODOOOOOPDFOOO
gooooooooooooooooooooooo)yooooo

6.13 os.popen() 0 NTO O PythonWinO OO OOoOoooooooQg

os.popen() 0 PythonWin 0 0000 OO OO0 OO Microsoft O C Runtime Library (CRT) D OO OO0 OO
OCO0OCRTOOOOOO WIN3200000000000D00O000O0OOOO0ODOOOODO

O0000000WIN32000000000000000000000 win32pipe000000 popen() 00O
ooooo

0

import win32pipe
f = win32pipe.popen(’'dir /c c:\\")
print (f.readlines())

f.close()

6.14 os.popen()/win32pipe.popen() 0 WinOx 0 OO0 0000000
0 O

Win9x 000000000 os.popen/win32pipe.popen* 0 0 0 0000000000000 00000OO0OO
000000 OMicrosoft Knowledge Base D 0 00000000000 : Q1509560 O O knowledge base [
O0000000000000: http:/support.microsoft.com/O]

6.15 PyRun_SimpleFile() 0 Windows 0 0 00000000 OO CUnix
oodoooooudoon

ocooooooooOoooobooOo@oobooO)booobOOooooboO0ooOO0oooooooboOooooOo
FILE*O0OD00 PythonOOOOOOOOOOOOOOOOOOOOOOOO

Python 1.5.* DLLs (pythonl15.d11) 000 MSVC++ 50000000000000 DLLOOOOO
(/Mp)OOOOCOODOOODOOOOOO

Uoo0oob0o0ob0oobb0oobbOo0bPry_RunSimpleString() OO0D0DOO0OD0O0OOO0OOODOOOOO
gobooboobbodbibdblexec() Uopen() UOODDOOODOOODODOODOODOOO

OO00ODebugO Release 0 0 0000000000 O0Debug 0000000 DLLOOOODOOODOOODO
oooo0o _dooooocoooooboobooobooooooon
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6.16 Windows 95/98 00 _tkinter D0 00000000000 OOO
ERERN

0000 _tknter 0000000 Windows950 9800 0000000000000 OOODOOODOODO:

ImportError: DLL load failed: One of the library files needed

to run this application cannot be found.

0000 T /TkOOOO0O0000000000000000000Tc/TkKOOODOOO0O0O00000O0 Wish
OO0OCCOO0OO00O000000000000000000 auteexechat D0 O0O000O0000O0O0000O0O0
0000000000000 00 PATHOOOOO Te/Tk bin’ 0000000000000 0O0O0O0OO0OO
cooooooobooboooooooooOoooOoboOoOoboOooOoOoobooOoOoOoOoOOoOoOobOboOoobooOoOoooOooDooa
ooooooobooobooono

(David Szafranski OO0 0O O0O000D0: 0000000 CO0OO0ODOCO0OOOOCOOOOOOOC:\Program
Files\Tcl\binOOODODO C:\PROGRA~I\TcI\binOOOOOOOOO)

6.17 D0 0OO0O000O0O00O0DOO0O0OO0 Windows DOOOoOoooooOd
HRERERERN

O00OwebOOOOO WindowsOOOOOOOOOOODOOOOOOOOOOODODOOODODOOOO
OoOCOOOO0O0O0 EXEOOOOO0OO0O0O0000o0oo0o0o0oo0oooooooooooonDn . TGZzoOoOO

0000000000000 00000000000000 . TGZ0OD0OO00000000000 WinZipOoOd
OO0O0O0@O0O WinZip0OOOOOOOOhttp:/www.winzip.com D00 00000000000)

6.18 cw3215mtdll 000000 (D00 ew3215dll 00O OO O)

OO0OO0OOTkinter 0 Windows 000000 OOQO ew3215mtdll 0 ew3215.d100000000000000
oooo

O0:00@OD00 C:\Windows)DODO Tel/TkDLL O cygwin 000000 O0OO0OOOOOOOO
Tc/TkOOOOODO (Python 1.5200000000)000 Te/TkOOOOOOOOOODODOO

6.19 0000000 nO CTL3D32versionO0 00000

Python0OO0OOO0O0O0OOO0DODOOOOOO:

This version uses CTL3D32.DLL which is not the correct version.

This version is used for windows NT applications only.

Tim Peters 0 0 O :
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OO0 DLLOOOOOOO0OOO0OOO0DOOO0OCOO0OOO00O0OO0O0OOO0O0OO00O00DOOOO0OOO0:00
DLLOODCOOOCOOOOOOODOOODOOODOCOOOOPythonOOOOOCOOOOOOOO
o000 -0D0000o0o0DoopooooogooSOoUOoUoDOoOo DLLODOODOOOOO (0O
0000000000000 00o0oooooO0o00ooOo)Y0oo0o000 (OO0 Altavista) O
“CTL3D32”0000000000000000000000000DOO0O00O000000O00O0D0O0OO
cooooooobobooobooooooooOooOooOoOoooOooooooooOooOoOooOoboOooboOoOooon
ooooooooooooooooog (pythonOOOOOOOOOOOOOOOOOOOO0O0O0OO
ooooooooo

David A Buton 0O O 0O 0O O O OO ODOOODOOOODOOOGOG OA® OODGOTGOOGOGO
http://www.burtonsys.com/downloads.html D 0 O O “ctl3dfix.zip” 000000000000
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7.1.1 TKinter

Python 000 OD0OO0O0OD0OOtkinter 000 T/ TkOOODOOODOOODOODOOODOOODOOOODODOO
ooo00oo0ooU0oOo00oo0ooU0oOU00oO0ooOU0Do0U0CO0LO0D0D0 000000 DO00OUDOOTk
O0000000O00O0tp://wwwitcltk O T/ TkOOOOOOOOOOO0OOO00ODOOTel/Tk OOMacOSO
WindowsO Unix 000 0000000000000 O0OOO

7.1.2 wxWidgets

wxWidgets (http:/www.wxwidgets.org) D0 C++ 0000000000000 0DO GUIODOOOOOOOOO
000000000000 O0O0O0O000OU0O00O0OU00OO00O0O0OO00ODOUDOOWindowsd MacOS XO GTKO
X11O00OO0O0Oooooooooooooooooooo PythondPerlDRuby 0000000000000

wxPython (http://www.wxpython.org) O wxWidgets 0 Python 00O D0 OO0D0OODOOCOOOCOOOCOOO
wxWidgets 100 000000000000 000000D0O0O0OO0O0O0O0O0OO purePythonODOOODODO
0000000000 O0OwxPythonOOOOOOOOOOOOOOOOODOOOOODO

wxWidgets 0 wxPython 000 0000000000000 000000O00O0O0O00OO00O0OOOO0OOOO
coooooooboooooboooooooooobooboooon

7.1.3 Qt

QU D000 O0ODUDOO0O0DOO (PpyQy O KDEODODOOODODODO (PyKDEyOOOQOOOOQOQO
O000000oooooo0oodpyQtDODODOO0DO0O0O0D0O0OODOODOOO0DOODODDOODOOO
O00000C0O0O0O0000O0 Riverbank Computing OO PyQt OO0 O 00O O(Qt4.4 00 0) Trolltech
<http:/fwww.trolltech.com> _0 0 QtI0 0000000000000 0O0OOO0OQt45000 LGPLOOOO
ooooooooooo

7.1.4 Gtk+

Gtk+ toolkit 0 O PyGtk O 0 O O O O OO James Henstridge O O D OO OCOOOODODOAO
<http://www.pygtkoorg>0000000000O0

7.1.5 FLTK

000000000000 0D0O000O000O0D0OO00DO0O0O0Ognon the FLTK toolkit 0 Python OO O OO
000 the PyFLTK project 000000000
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7.1.6 FOX

the FOX toolkit 0000 FXpy OODOOOOOFOX O Unix OOO0OOO WindowsOOOQOOOODOO
ood

7.1.7 OpenGL

OpenGLOOO0O0O00000O0PyOpenGLOOOOO0O0O0O0OO

72 Python OO O OO0 O0O0O0oOoOoOoO GUIOOODOOOOOOOOOO
gon

JackJansen 0 0 0 The Macport 00000000 MacO0OOOOOOOOOOO0OOOOOOOOOOOO
OOOCCOOOOOOOOD0OO0OO0000 MacOSX O Cabon OO0 OOOOOOOOOOODODOO

PyObjc Objective-C bridge 00 00000000000 DOOCOPythonOODOODO O MacOS X O Cocoa 00O
O0O0ob00o0oooboobodbOOMacport OO0 0Oo0ooOoooobOOobDObDOOO

Mark Hammond O O O Pythonwin O O Microsoft Foundation Class 0 0 0000000 Python OO OO OO
O0000000ooO0ooooooMFCOOOOOODOOO PythonODOOOOOOOO

7.3 Tkinter O 0O O

731 TkinterU D OO0 00000000000 OOOOOOO

Freeze 000 O00O0O0OOOOOOOOCOOOOOOOOOOOOOTnter1000000000000O0OOC
O0Q0O TelO TkOOOODOODOOOOOO0O0O0O0O0o0ooooooooooooooon

Oo00oDODOoO0oO0ooOoOC0cO000O0000 TddO TkOOODOOOOOOOOOOO TCL_LIBRARY [
TK_LIBRARYOOOOODOOOOOODOOOODDO

0O000oo0d00OOo0o0oo000ooo0OoDooO00DOoOO0U0oDOoOoUODO TelODOOOODOOOODOO
0000000000000 000000000000000000000 SAM (stand-alone modules) [0 0
TixOOOOOOOOOOO (http://tix.sourceforge.net/) 000000

SAMOOO0OO0O0O000O TixOOOOOOOPython O Modules/tkappinit.cOO0O Tclsam _init ()
O00000000000O00Olbtelsam O libtksam OO0 00000000 (MxODOODODODODDODODOO
00)0
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732 1/0000000000 TkOoOOOoOooooooOO

00000000000 000000 0000yo0o0o000Do00o0o00o0oo0oooTkOO Xtd
XtAddInput () 0000000000 COCOOOO000O0O0OO0OOODODOOO OCOOOOOOOTkKODO
goboobooobdooboooboobobooboobbobboobobooob:

from Tkinter import tkinter

tkinter.createfilehandler (file, mask, callback)

fileOO Python D ODO0O0OO0O0O0D0000OO0O0O(@MOODOCOfileno) 0000000000 OOOODOO
0000000000000 00000O0mask 000 tkinter READABLE O O O tkinter. WRITABLE O 0 O
O000ODcallback 00000000 O0ODOOOO:

callback (file, mask)

callback 0000000000000 OOOODOOOOOODOOOO:

tkinter.deletefilehandler (file)

O00:00000000 0000 0000000000 00D00000000O0O0O0 PythonOOOOOO
O00000readd readline 0000 0000000000000 0O0O0O0OOrecv() O recvfrom()
gboobdoboooboobobuobobuobbOdbUos.read(file.fileno (), maxbytecount) U
gbooooood

733 Tkinter DO OO0 0D000D0O0O0O0O00OOOOOOOOOOOO

bind() D00OO0O0OO0OO0OOCOO0OCOOO0ODOCOO0OOOOOO0OOCOOOOOOOOCOOOOOOODO
coooooobooooboooooooa

ocooooooooooooooooooooOoooooOOoOobOO0 “cooooooooorbooOoObbo0o0
0o00TkOO0O0O0O0OOOOO0O000O0O0OOC0OO0000DOOO000000O0DOOObOO000OODOCDbDOO0
0000000000000 0000000@OU0DoO0O00oo0o00b0O00takefocus00000000O
oooooo)o
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“O00 PythonOOOODOOODOOOOO
JO0o000o0odoooodoo”FAQ

8.1 PythonO OO OOoOOd

Python 0O 0000000000000 OPythonOODOODODOODOOOOOOOOOOCOOOGOPythonOO
O0o0000ooooooooo0o0doooooooo0o000oooooooo00O0O0ngUdGoogled
NASAOLucasfilmLtd. 000000000000 000000O00000O00O000OO0O0O00O00ODOO

Python 000000000 O0OOOOOOMOBeginner’s Guideto Python 0000 OOOOO

82 00 PythonOOOOOOOOOOOODODODODOODOOOOOO

OO0DoDOoO0DOOoO00ooOooogOo pythonOOOOOOOOOOOOOOODOOODOODODODOODOOO
gobobooooooobobobo

gobooboobbooboobooobooboobbooboobboboboobbooboon
OO00O00OO0O000O00O0o000oOg PythonO OO0 ODODO0OODOOOOOOOOOOOO

- 00000000000D0ODDO00000O0OO0C0OODODOO0O0OOOOPythonODOOOOOOd
Python 0O OOOOODOOOOOODOOCOOOOOOOOUOODODOOUOODOODOOODODODOOO
oO0ooO0o0oocOooOoooooopooooooooooooOoODODOoDODObOODODOoO
PySolO OO

e Windows 0000 PythonOOOOOOOOOOOOOOOOOODOOOCOODOO Hewlett-Packard
O CompaqU Python OO0 OO OOOOOOO0OOOOOOOOHP/CompaqOOODOOOOOOO
Python0OOOOOOOOOOOODOO

*MacOSXOOOOOOOO Apple000000000Python DD OO0O0O0OO0OOOOOOOODO
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000000 PythonOODOOOOOOOODO

83 PythonOOOOoOOOooOoooOnO

PythonOOOOOOOOOOOODOOOO

000 PythonOODOOOODDOOOOOOOODDDOOOODOODOOOOOOODDOODOOOOOD Windows
ooooooobobooooooooooooobooooboooooboooon

Python 0000000000 OCOO0O0DOOCOOOOOCOOOOOCOOOOOOCOOOOOOCOOOO
Oo000ooooooooooooooooPythonDODOO0OO0OODOOOOOOOOOOOOOODOODOOO
cooboooobobooobooooboooooa

Python 00O O0D0OO0O0DO0OODODOOODOOODOOOOODOODODOOODODDOOOOOOO
Python 00000000 DOCOOOOOUOODOCOOOODOOOUDOUOOODOUOODOOODOOOUODOOOODOO
gobgooboobbooboobbooboobbooboobboob
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Juoogddoootd

O0O0000PythonOODOOOOOOOOOOOOODOO “Python Frequently Asked Questions” O 00 OO
000000000000 000000000000000PYthonOODODOOOOOOOOOOOOOOO
googo
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>>> 0000000000000000000000 PythonOODOODODOODODODODOODOOOOO
oboboooooobooboobobo

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

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

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

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

argument (00)000O0OO00O0OO0O00O0OOO0ODOOO0ODOOOOOOOOODODDOOODOOOOOOOOO

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

cooboooooboooobooooooooooOoOooOooOoooOoOooboOooo

attribute (00)00O0O0O0OO0OO0OO0OO0O0O0O0OO0OO0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOO
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ooobobd0«0000D0O000O0O000D0O0 oaO0D0O0OOO0OOO

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

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

000000000000 disO0O0000ooooon

class (000)0OO0O0OOOOUOOUOOOOODOOOOOODODOOOOOOOOOODOOODDOODOOOOODOO
coobooooboocooboooooooooobooooon

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

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

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

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

cooboooooboooboooooooooocOoOooOooOooobooOooooOoOoOooOoboOooboOoOooon
oooooooo

contextmanager (D00 O0O0OO0OO0O0O0OCOO0D)withOOOOOOOOOOOOOOOODOOOO
_enter_ ()0 _exit_ () OUOO0OOOO0OOOOODOOOOOOO

PEP3430000

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

00000000000 0000000D0D00 classmethod() O staticmethod () OOOOOO

O000oo0o00oo0o00bo0o0oooOo0002000000000000000000
def f(...):

f = éé;ticmethod(f)

@staticmethod

def f(...):

000000000000 000003ddthe documentation for function definition 00 00000000

descriptor (D00O0O0O0)0000 __get_ (),_set_ (),0000 __delete_ () DOO0D0O0O0OO

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

dictionary (00)00000000000000000O0OO__hash__ () 00000 _eq_ () OOO

0000000000000 0000000000O0PerlO000O0O0O (hash)yDODOOOOODOO

docstring 0000000000000 0D0O0DDO0DDOODDOODDOODDOODDOOODDOOOODOOOOO

oooooooobocOoboobooooboooooboOo0o0oOoon0o0O _dee__O0OO0OOODOOOOO
oooooooboooooooooobooo:.oboboooooobobooboobo0oobooboboOoobooboOooobooon
coooocoooood

duck-typing OO0 0000000000000 O000000OODOODOOOOOOO00O0OO0O0O0OOO0O0OO

EAFP

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

000000000000 000DO (easier to ask for forgiveness than permission0 0 0 00 00O O
0)oOooOoUoo PythonOO0UODOODO0OUDOODO0OUOOODOOUDOODOOUDOODOOUDOOOUDOO
ggodgoooooooboobboobooododooooooLD oL bbb UUoUo g
00000000000 try0O0O0OO except 000000000 OO0O0O0OODOOODOOOOOOO
cOO00DOO0U0O0oooUOoooO BYLOODODODOODOOODOOOO

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

gobooboboobbooboobooobooboobbooboobboboboobbooboo
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OO0PythonO0OOODOOOOO0O0D0O00O0O0O000O00D0O00O0O0O0print0 1£00000000
OOO0O0D0O (sratement) 000 00000O0O0O0O0OOODOO

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

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

0000000ooooo3000000000:0000000000000000O0O0O0O0DOO
ooooooooooOoooooo0b0iobOOO0OOO0OOOOOOOODODOOOOOOODOODOOO
OO0O0O0OO0O0O0OO0OO0OO0open)OOOOOODODODODOO

file-like object file object 0 O O

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

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

function (0 0)0ODOOODOOOOOOOOOOOOOODOOOOOOOODOOODOOOOOOOOOOOOOOO
0000000000 argument 0 methodDOODOD0O00O0OO

_future. 00DO0O0OU0O0OO0O0DOOUOOODOOOOOOOODOOOOOOODOOOOOOOOOOOO
ooooooooooobooo 117400000 200000000000000000O0ODOOO

from _ future import division

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

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

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

generator (0O OOO0OO)00000000OO0ODOOOOOOOOOOOOOOOOO returnO0O00O0ODOO
D00 for00000000 next () 000 100000000000000DOOO0O0O yieldOO
O0000OvyielddO0OOOOOOODOOODOOODOO(@MOOODDOOODOOOOwyDODOOO
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0)O0O0O0O0O00000000000000000000000@O0000000000000000
goooooooo)ooooooooooooooooo

generatorexpression (000000 0)0000000DO0O0O0O0OOOOOODOOOODOOOOOODOOO
for000000O0DOOOODOCO if00000000DOO0O0O0DOOOOOOOOOOOOODOOOOd0
ooooDoOoooooooboooon:

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

GIL D0O0OD0OO0O00O0000000 (global interpreterlocky 0000000000

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

coooodoobooooboooooooOoOooOooOoOoooOoooooOoooOooOoooOooOoobooOooon
oooooooo GlLoooooooooooooooooooorrooooooooo GgILoOod
ooooo

ocoo“cooobocooooooroooooooo@ooooooooooooooooooOo)o
ooooooooooooooooooooboooooooooooooooooooOoooboooon
ooboooooooooboooooOooooOoocOoOoobooOoooooooobOOoOoOooOoboOooboOoOoonoon
oooooooooog

hashable (0O COO0OO0)00O00OO00 0OO0DOO0OODOO0OOOOODOOUOOUODDOUODOUOOODOO

(_hash__ () ODOOOODHOODOODOODOOODODOOODO (_eq__ ()0 _cmp__ () O
cooooo)obobooooooooooooboOooooooooOooooOooooooooooboo0oo
ooooog

cooooooooooboooooooOoOocOobOoOoOoOoOoboOoOoOoOobOOoOoOoOboOoOoDbOoOoOoon
oooboooooo

PythonOOOOOO (mmutableyDOOO0OD0ODOOODOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0OO
ooobooobooooobooooobooOooobobooooDo

oooooooooooboooooOooooOoboOoOoooOoOoobooOooobooOoOoOoOoOoboOooboOoOoonoo
oooboooD id oooooog

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

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

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

importer 00 0000000000000 0O0O00O0OO finderO loader 000000000000OO0O

interactive (0O0)PythonOOOOOOODO0OOOOOODOOODOOOOOOOOOOOOOOOOOOO

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

interpreted Python 00 0 0000000000000 0000O00O0OO0OOOOOOOOO@OOOOON

ooobooooOoooOooooooOoOoOoDoOoDboO)b0ooOo0OooOO0OooOOooOOooooOooooo
gobooboobbooboobbooobooboobobooboobbooboobbooboon
goobooboboobobooboooboboobooboobbooboobbooboobboobOoo
OO00D0OO00D0OCO00DOO0O0D0OOOO0DOOO0n (nteractiveyCOODOOODOO

iterable (0O0OO0O0OO0OO0OOO0)00O0OD00OOOOOOOOOOOOOOO

iterator

OO0000000D00D000D00ist, str,tupled000)00000000000 dictO
fileOUOOOOOOOOODOOOOOOOOOO __diter_ () 0O __getitem_ () OOODOODO
oboboooooobooboboboon

00000000000 forobooOoboOOOOOOOODOO@O:O0000O0O00O0O0O0O0O
coooooooooooooooooo)ooooooon (zip(),map(),..)000C0OCOCOO

00000000000 000000 iter() DO00O0ODOOOOOOOODOOOOOOODOOOOO
gbbooobobbooobbooobboobboobobooobbbooobooobbuoooo
00000 iter () DO00OD0OO0OD0DDOOODDOOOOOOOOOOOODODODOOOOOOO forOn
0o0000o00O0o0o0oU0ooooU0OoooU0O0oooUOooUoUO0OoOoUOOOoUOoDOOUUOoDoOOd
(iterator) 00 0 0 0O (sequence), 000000000 (generator)y 00000 O000O0O

0000000 sream) 000000000 O0O0D0COO00O0O0O0O next() OOOOOOODOO
ooooooooboboooooooobooooboboboooobooboobobDobDOobDoOoo
Stoplteration0 00000000000 O0O0O0COOOOOOOOOOODOOOOOOOOOO
UbooboobO0ob00b00 next() OOOO0OO0OODO stopIterationOOOO0OO0OOOOOOO
oooooodoobooooooooooOn _iter. () OOO0OOOOOOOOOOODOOOOO
ooooboboobooboocoobocoobocooobOOooOOobOoboOoOoOoOobobOooooooOoobOoboOoobooOon
ooooooooooooOooooooboooobobo0ooDbog@istboono)oobooooooo
O00O iter() OO0 O0OO0OO0OOO0OOOOODOD fordbOobOOonOOobOOOOOOoOOOOOOO
oooooooooooboooooooooobooooDoooooooooooooooOooboono
tooooooooooboobobooboooboOoocoboooooOoOoOOobOooboOooOoobOobOobooOon
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god
DO0o0o0o0oO000 wpeiter0O0O0O00O0O

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

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

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

O0o0oO00Oo0O0o0o0oo00oo00o0oo0nd lambda r: (r[0], r[2]) OOO0O lambda
000000000 biboibl operator 0O ODOOO attrgetter(), itemgetter(),
methodcaller () OO0DOO0O0O0OODOOODOOODODODODOODDODOODODOODOOODOOO
000000000 SertingHOWTOODOOOOODOOOO

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

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

LBYL OO0O0OO0OUOO0OOO (lookbeforeyouleap) 000 0000000000000 O0OOOUOOOOOOO
O000000O0Oooooon (pre-condition) OO0 O0O0OOOOODEAFPOOOOOOODODODO if0
coooocooooooooocooon

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

list comprehension (00 00000)00000000000000O0O0O0O0O0OO0OO0O0OOOOOOOOO
00000Db0O0DDb0O0bD0Ob0b0O0O0bDOdresult = ["0x%02x" % x for x in range (256)
if x $ 2 == 0]00000000255000000 160000 (0x.)OOODODDOOODOOOO
O000000if00000D0000D if00000D0Orange(256) OO0OOOODODOO
ooo

loader 000000 0DO0O0OODODOOODOOload module() 000D00DOOO0ODOOOOODOODOO
OO0O0OOOO0OO0OOO PEP3020000D0DO0ODOOO

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

oooood

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

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

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

MRO method resolutionorder 0 00000000

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

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

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

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

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

new-styleclass (0000O0O0UO0OO)object 00000000000 DOOOOOUOOOO 1list O
dict U0DO0O0O0OD0OOO0O0OODODOODOD __slots__ (), DODODOD0OOODODOOO
__getattribute_ () OO0O0OO0O0OPythonOOOOO0O0O00000000000000O0O00O0O0O

00000000 newstyle 00O O0O0O0OOO0O

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

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

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

Pythonic 0O0D0O0O0OO0OO0OO0OO00O0OO0O0OO0OOOUODOOOOOOPYthon00O0O0OODOOODOODOODOO
O000000D000COCPythonOODOOOOOOO0ODO iterable0000 forO0ODOOODODOOO
0000000000000 000000O0O0O0O0O0OPython0 0 O0O0O0O0O0O0O0OOOODOODODOO
ooooooooocoooo

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

O0000000000000 PythonicOODOOOOOOOODO

for piece in food:

print piece

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

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

sequence (00 O0O00)0DOODOD __getitem__ () 00000 0DDOOOODOOOODODOOOO
O0O0O0D00OC0DO0OQ0 len() DODODODODODODDODODODODOO (terableyDDOODOODOO
goo0oooDbboOd 1ist, str, tuple,unicode 00000000 dict O __getitem () O
_len_ ()0000000000O00O0O0OOOOOODOO (ImmutableyDOOOOO00OO0O000O0O
000000000 (mapping) OO0OO0DODOOODOOOOOOOOODOO
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slice (000UD)ODOOOOOO0OO0DOO (sequencey 000 00000000000000D0OO0OOOO [10
00000000000 0DO000O0D0O00O0000d variable_ name([1:3:51 0000000
0O slicel00000O0OO0OOODOOODOOODOO@MOOODODOODOODOOO_ _getslice_ ()
0 _ setslice_ () OOOODOO)

specialmethod (00 00D0O0)000000000000000000OO PythonOOOODODOOOOOO
ocoooooo0oooooooOoooOoooOooO0ooOooOooOOOoO0OooOobo 20000000000
O0O0OD0O0O0O0OO specialnames OO 0O0OOCOODOODO

statement (O)OOOOOOOCOOCOOOCOOOOO expression0000000000000O0O0O0O0O0O0O
Ub000 if,while,print 00000

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

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

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

virtual machine (COO0O0O0)00000000000000O0O0O0O00O0O0OPythonOOOODOODOOODOO
OOOOCCCOOOOOODOODOOOD0On (bytecodeyDooooog

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

00000000000 0000000 docs@pythonorg 0000000 0OCOOODOOOOOODOOO
goboooooooooboboboooooboooobooboboboboLooooobooboboboboo
goboobogoo

oooood:

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

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

0000000000 PythonOOOOOOODOOOOODO reporting-bugs 0000000000

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

B.1 PythonO OO OO0 OO0

OoooOoOPythonOOOOOOOOOOCOOOOODOCOOOOOOOOOOOOOOOOOODOOOOO
go0OO0C0O0O0 -0o000oOoDoOOOO0OOO0ODOO0OO0OO0OO0OO0OO0OOOCOCOOdocs@pythonorg0 0O OOOOO
coobooooooooooocoOoobooooon
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Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi O n, Manuel Balsera, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander
Belopolsky, Bennett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl,
Keith Briggs, Ian Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario,
Mike Clarkson, Steve Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter
Deutsch, Robert Donohue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson,
Carey Evans, Martijn Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim
Fulton, Peter Funk, Lele Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley
Gooch, Nathaniel Gray, Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-
Olsen, Manus Hand, Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard
Herzog, Magnus L. Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden,
Thomas Holenstein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy
Hylton, Roger Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas
Jung, Robert Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew
M. Kuchling, Dave Kuhlman, Erno Kuusela, Ross Lagerwall, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph
Lefkowitz, Robert Lehmann, Marc-Andr O Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss,
Martin von L O wis, Fredrik Lundh, Jeff MacDonald, John Machin, Andrew MaclIntyre, Vladimir Marangozov,
Vincent Marchetti, Westley Mart 0 nez, Laura Matson, Daniel May, Rebecca McCreary, Doug Mennella, Paolo
Milani, Skip Montanaro, Paul Moore, Ross Moore, Sjoerd Mullender, Dale Nagata, Michal Nowikowski, Ng
Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko O’Whielacronx, Shriphani Palakodety,
William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters, Benjamin Peterson, Christopher Petrilli,
Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S. Raymond, Edward K. Ream, Terry J.
Reedy, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim Roskind, Guido
van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S., Hugh Sasse,
Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Charlie Shepherd,
Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence, Nicholas Spies,
Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield, Reuben Sumner,
Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward, Barry Warsaw, Corran
Webster, Glyn Webster, Bob Weiner, Eddy Welbourne, Jeff Wheeler, Mats Wichmann, Gerry Wiener, Timothy
Wild, Paul Winkler, Collin Winter, Blake Winton, Dan Wolfe, Steven Work, Thomas Wouters, Ka-Ping Yee, Rory
Yorke, Moshe Zadka, Milan Zamazal, Cheng Zhang.

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

C.1 Python O OO

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

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

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

gobooboobogooog

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

cooooooooooobobocooooono

good ggno d gd GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes
oooooooo
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0ocCl-0000000000

oooo oono O oo GPLOO
2.1.1 2.1+2.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2.1 22 2002 PSF yes
222 2.2.1 2002 PSF yes
223 222 2002-2003 | PSF yes
23 222 2002-2003 | PSF yes
23.1 23 2002-2003 | PSF yes
232 23.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
235 234 2005 PSF yes
24 23 2004 PSF yes
24.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 25 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2010 PSF yes
2.7 2.6 2010 PSF yes

O00: OGPLOOODOOO0ODOOOOPythonD GPLOODOODODOOOOODODOOOOOODODODOPython
oooooooooo GpPLOO0O0O0O0O0O0O0DOOOCOCOOOO0O0OODOOOOOOO0OOOODOOOOOO0O0
Oo0o0oooGPLOC0O0O00O0OODOOOOOGPLOOODOOO0OOODOOOOOOOOOO Python O
coooooooboobooobooOoooooobooooOoOooOoOoooboOooon

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

PSF LICENSE AGREEMENT FOR PYTHON 2.7jal

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (‘“Licensee”) accessing and otherwise using Python 2.7jal software in source or binary form

and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.7jal alone or in any derivative version, provided,
however, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright O 2001-2010
Python Software Foundation; All Rights Reserved” are retained in Python 2.7jal alone or in any derivative

version prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.7jal or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 2.7jal.

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

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

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

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

any third party.

8. By copying, installing or otherwise using Python 2.7jal, Licensee agrees to be bound by the terms and

conditions of this License Agreement.
BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

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

using this software in source or binary form and its associated documentation (“the Software”).
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2. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants

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

derivative version prepared by Licensee.

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

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

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

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT
OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

. This License Agreement shall be governed by and interpreted in all respects by the law of the State of

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

sions granted on that web page.

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

. This LICENSE AGREEMENT is between the Corporation for National Research Initiatives, having an

office at 1895 Preston White Drive, Reston, VA 20191 (“CNRI”), and the Individual or Organization (“Li-
censee”’) accessing and otherwise using Python 1.6.1 software in source or binary form and its associated

documentation.

. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-

sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright 0 1995-2001
Corporation for National Research Initiatives; All Rights Reserved” are retained in Python 1.6.1 alone
or in any derivative version prepared by Licensee. Alternately, in lieu of CNRI’s License Agreement,
Licensee may substitute the following text (omitting the quotes): ‘“Python 1.6.1 is made available sub-
ject to the terms and conditions in CNRI’s License Agreement. This Agreement together with Python

1.6.1 may be located on the Internet using the following unique, persistent identifier (known as a han-
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dle): 1895.22/1013. This Agreement may also be obtained from a proxy server on the Internet using the
following URL.: http://hdl.handle.net/1895.22/1013.”

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

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

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

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

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

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

sense to endorse or promote products or services of Licensee, or any third party.

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

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

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

written prior permission.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

porated in the Python distribution.

C.3.1 Mersenne Twister

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

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

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

Before using, initialize the state by using init_genrand(seed)

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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

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

email: matumoto@math.keio.ac.jp

C.3.2 Sockets

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

3. Neither the name of the project nor the names of its contributors
may be used to endorse or promote products derived from this software

without specific prior written permission.

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

ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE

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

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

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

SUCH DAMAGE.

C.3.3 Floating point exception control

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

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

This software was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor the University of California nor any of their em-
ployees, makes any warranty, express or implied, or assumes any
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that 1its wuse would not infringe
privately-owned rights. Reference herein to any specific commer-—
cial products, process, or service Dby trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply 1its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product

\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:

Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

This software is provided ’as-is’, without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

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

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

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

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

copyrighted.

The original and principal author of md5.h is L. Peter Deutsch
<ghost@aladdin.com>. Other authors are noted in the change history

that follows (in reverse chronological order):

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

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

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

Permission to use, copy, modify, and distribute this software and
its documentation for any purpose and without fee is hereby
granted, provided that the above copyright notice appear in all
copies and that both that copyright notice and this permission
notice appear in supporting documentation, and that the name of Sam

Rushing not be used in advertising or publicity pertaining to
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distribution of the software without specific, written prior

permission.

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

C.3.6 Cookie management

The Cookie module contains the following notice:

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

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

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

pertaining to distribution of the software without specific, written

prior permission.

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

C.3.7 Profiling

The profile and pstats modules contain the following notice:

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

Permission to use, copy, modify, and distribute this Python software
and its associated documentation for any purpose (subject to the
restriction in the following sentence) without fee is hereby granted,

provided that the above copyright notice appears in all copies, and
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that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of InfoSeek not be used in
advertising or publicity pertaining to distribution of the software
without specific, written prior permission. This permission is
explicitly restricted to the copying and modification of the software
to remain in Python, compiled Python, or other languages (such as C)
wherein the modified or derived code is exclusively imported into a

Python module.

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

C.3.8 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.
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C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

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

C.3.11 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.12 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

C.3.13 strtod and dtoa

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

and licensing notice:

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

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

*

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

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

* purpose without fee is hereby granted, provided that this entire notice
* 1is included in all copies of any software which is or includes a copy

* or modification of this software and in all copies of the supporting

* documentation for such software.

* THIS SOFTWARE IS BEING PROVIDED "AS IS", WITHOUT ANY EXPRESS OR IMPLIED
* WARRANTY. IN PARTICULAR, NEITHER THE AUTHOR NOR LUCENT MAKES ANY

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.14 OpenSSL

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

so we include a copy of the OpenSSL license here:
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LICENSE ISSUES

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

please contact openssl-core@openssl.org.

OpenSSL License

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.
* Redistribution and use in source and binary forms, with or without
* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in
* the documentation and/or other materials provided with the
* distribution.

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

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

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

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

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

* permission of the OpenSSL Project.

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

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

* THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ‘‘AS IS’’ AND ANY
* EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
* PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
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* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

* NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

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

* HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
* STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

* ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

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

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

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

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

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

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

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

* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

* notice, this list of conditions and the following disclaimer.

* 2. Redistributions in binary form must reproduce the above copyright

* notice, this list of conditions and the following disclaimer in the
* documentation and/or other materials provided with the distribution.

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

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

* being used are not cryptographic related :-).

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

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

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

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘AS IS’’ AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

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

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

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

* SUCH DAMAGE.

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

* [including the GNU Public Licence.]

*/

C.3.15 expat

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

—--with-system-expat:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
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SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.16 libffi

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

——with-system—1ibffi:

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

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ‘‘AS IS’’, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.17 zlib

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

is too old to be used for the build:

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

This software is provided ’'as-is’, without any express or implied
warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

in a product, an acknowledgment in the product documentation would be
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appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler
jlouplgzip.org madler@alumni.caltech.edu
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