PythonOOGOGOOOO
0o0oo 24

Guido van Rossum
Fred L. Drake, Jr., editor
OOO00O:PythonOOOODODOOOOODODOOO

OO018050 110

Python Software Foundation
Email: docs@python.org



Copyright © 2001-2004 Python Software Foundation. All rights reserved.

Copyright © 2000 BeOpen.com. All rights reserved.

Copyright © 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright © 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

Translation Copyright © 2003, 2004 Python Document Japanese Translation Project. All rights reserved.
gooooOoOoOoOOOOOOOOODOOOOOOO0OO0O0O0O00O0O0OO0OOOOOOOOOOO



gd

Python OO OODOOOO0OO0O0O0OOODOO0O0ODOOO0OOODOOODOOOOPythonOOOOOOOOODOOO
gooooooboobobooooboboooooooobooboboooobobooboooobOobDobo
bobooouoboboboobooboboooooobooboboooooboobobooooobobooooon
Uoboodob pythonOODOOOOO0O0DOO0O0DOOO0OOOOOOOCOOOOOOOOODOODOOOOOO
obooooOobobooobooboooooboboooooboboooooboooooooo

Python 0000000000000 O00O0OOO0O0DOOOO0OOOODOODOOOOOOOOOOOOO
000000000000000000 PythonWebO OO http://www.python.org/ 000000
000000000000000000000000000000000000000000000000
000 Python 00O ODO0OOCOODO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0ooooo0ooo

Python OO OODOOO COOO CHOO(MOOD COOOOODOODODOODLOOODODOOOODO)D
oo0o0oooO0o0ooooo0ooooo0oooDobo0oooDboO0o0oooo000dPythonODOOOODDO
gboocobOoboooobobooooobobooooobooooboOobooooo

oboobooobOobOoOPythonO0000OO0O0O0O0O0DOO0O0OOOOCODOOOOODOOOOODOOOO
ooboooO0o0obO0obobOoboo0obobo0oboooboooboooboog pythonOOO0D0OO0OO0ODOOODOOODOO
gboogooobooboobooboobooboobooobooboboboobobooboboobooboo
gooo

00000000000 0000000000D0000000000PythonDODOOOODOOOONO (Python
Library Reference) ] 0000000 000COOOC+0000000000DOOOOMM PythonO0O
000000000000 (Extending and Embedding the Python Interpreter)UJ O O O O Python/C API [
00000 (Python/C API Reference) 000000000 OPython 000D OO0OOODOOOOODODODO
ooooooooog

obooobOoobooooobOoboooobOobooooboboooooboboooooboobooonog
ubbobobooboobooboaboobboobbooboobuoobooboobobobooboboan
ooboOdOd pythonODOODOOODOOODOODOODOOOOOODOOODOODOODOODOODOO
O00oooooOo0o00ooo0o0ooooobO0o0ooDOoObO00000o0DOon PythonOOOOODO
U00000oOob0oob0o0oob0oobo0™PythonO0OO0O0OOOOOOO (Python Library Reference)ll U
oboooboobooobooD pywhon 00O OO00O0ODOOOOODOODOOOOODODOODODODOOOO


http://www.python.org/




010
1.1

020
2.1
22

O30
3.1
32

040
4.1
4.2
4.3
4.4
4.5
4.6
4.7

OosOo
5.1
52
53
54
55
5.6
5.7
5.8

o6l
6.1
6.2
6.3
6.4

070

O

PythonO OO OO OODO
0

PythonO OO OOOODOO
UO000O0000000 . .0 e e e
UO0O00O0000000 ... e e e e

O0000D0 PythonOD OO
Python OO ODOOOOO . ..o oo e e
OO00O000000000 ... s e

ooooboooooogono

if0d ...
ford ..

range () OO . . . e e e e e e e e e e
break 00 continueOOO0OO0OO elseld . ... . . v i v o

pass [ .

0
0

goooo

I

del O ..

00000000 .00 e

goo ..
oo ...

I
I
I

googo

I
0

dir() OO
goooo

googo

17

19
19
19
20
20
21
21
23

29
29
33
33
34
35
36
37
38

39
40
42
42
44

49



7.1 ODO0OO0OOO0OODOOO
72 O0000O0OO0O0OODOO

O8O0 DOOooogno

&1 ODOOOO ...
82 OO .......
83 Ooooooo .
84 O OoOOooooOo .
85 0OOOOODOOO
86 OLOOOOOOOOO

090 Ooo
91 DOODOOOOO
9.2 PythonODOODOOO
93 OoOoooo .. ..
94 [DOODOOOOO
95 OO .......
96 [DOODOOOO
9.7 OOOoOoooO .
9.8 DO OODOO (iterator)

OO0 e
OO e

OO

OOO0 .. e

909 [DOUODOODO (EeNerator) . . . . . v v v v v v vt et e e e e e e e e s e e e

9.10 DOOoOoooo ..

10 ODO0O0oOooobooog

101 DOOOOODOoOo
102 0OOOOOobOoOoo
103 0OOOOOooOoo
104 DODOOOOODOO
105 O0O0DO0OOO00DOO
106 OO ........
107 0DOOOOOoOOoOo
10.8 DOOOO .. ..
109 OODOOO .. ..
le.logoboooooo
o1 ooog ...
lo1200oooog ..

I 0
OO0O0O0 .. e
I
OOO0O .. s
OO0O0 .. e
O

0U1no ooooooobooog -00 2

111 DODOOoOooooo
112 0O0o0Ooo0Ogooboo
113 0O0O0Ooo0OOoooo
114 0ODO0OO0OODOOO
1.5 oooo ... ..
1.6 ooOoO.......
117 0O0DO0OoO0OOoooo
11.8 100000000

0120 ODOOOO

OO0O00 ... e

55
55
55
56
58
59
60

63
63
64
65
68
69
71
71
73
74
75

77
77
77
78
78
78
78
79
79
80
80
81
81

83
83
84
85
85
86
87
87
88

91



oodA
Al
A2
A3
A4

oodB
B.1

O0CcC
C.1
C2
C3

ooooooooooood 93
OO0 e 93
O 93
O 94
O 95
oooopooooooogoo 97
OOOOD0 . . e e e e s e e 99
oooooogo 103
Python OO0 . . . o L oo o e 103
Terms and conditions for accessing or otherwise using Python . . . . . . .. ... ... ... . 104
Licenses and Acknowledgements for Incorporated Software . . . . . . ... ... ... ... .. 107
ooooopooo 115
OOO00000O00000 . e e e e 115
OO000 @EOO) « o e s s e e e e 115
oood 117

123

iii



v



0d

Python OO O OOOOO

gbobobooboboobooobooboboboomooobobooooobooboooboooooboooo
obooobooobooboooboooobooobooboooo ...oobooobooooboooo
gooooob cogooboooooobobooooobobooobo ..oobooboboboboboooo
gooo

gboooooooooboboboooooo coboooooooooobobobOoboosan
oobooooooooooooooboo(@oooboooooooooooobooo)boobooo ooo
gboboobooobobooboobooooboooobo cooboboooboboooboobOoboboDo
oooooooobocoooooooooobooooobobooo

ooooooomoooooooob coopooooooboOoooobooooDoOoOooOoooDoboOooon
gboocioooboobobooooobobooooooboboooobooboboooooboOoboOoobn
gboooOobooooobobooobooboboomobobomooboooooobooooobooobn
gooooooboobooooboboooooboboooobobooboobDoboooobDOobooo
gbobooboboobooboboooboobooooboboooobooooboOoboooobon

OO0OODO0O0O0OO0OO0OPython 000000000 OOOCOOOOOOPythonOOOOOODOOOODOODO
ooboooboooobOooooooooooobooooboboooobooobboooooooooooon
oo0oooooboooboooooobooO python COODOODOOOOOOODOOODOOODOODO
OO000000000D00 (very-high-level) 00D 0000000000000 DOOOOODODOOO
gbobooboooobobooooboobooobooooboooboobooooobooboocbobooooono
obOooOoobOobOobOobOooo0oobObobOobOobobooboboooboobdgnddPython O Awk O
PriD0000000O0ODOOOO0ODOOOODOODOOOODODOOOOOPythonOOOOOOODOO
boboobOoboooobobooooboboooooboon

Python 0000000000 O0ODO0O0OODOO PythonDODODOODOODOODOODOOODOODOO
Python OO OOOOO0DOOOOOO0DOOOOOOOOOOOODOOOO0ODOOOO0DOOO —O0000 Python
oooooooboobooboo0 —0obO0obooboooobbooooob0oboooboobDobooboo oo
gooooooboooooooooooooTkobooboooooooobooooobooooobooo
gboboobooobooobooboooooobooooga

PythonO0OOOOOODOOOOOOODOOOOODODOOOODOOOODODOOOODODOOOOO
boooooooooboboooooobobobooooooobOobOoboooooobOobobooon
goooooooboooooobobooooooobobobobooobooboooDobobooooo
gboooboobobooooooboobobobooboooobooboboooobooboobOoDbDbo
ooooooooooon

Python OO OOOO0OO0OO0OO0OOO0OCODOOO0ODOOOOODOOODOOOOOOOOOPYtheonOOOOOOO
goobooobboboooboobo coob c+U0U0bU0bUobooboDUoUbUobobDooooboboooo
googooooboobooboobon:

- J000D0O0O0O0ODOOOOOOODOOOOODOODbOOOOODOObOOOOODbOOn;



- JO0bO0Ob00bOO0O0bOOobO0obOobO0bO0OoOobobOobobOobooDoobobobooboob;

- J000DbOO0OO0ODOODOOOOOO0

Python D000 O0OOOOODO:CODOO0O0D0OOO0OODOOODOOOOOOODOODOODOn
gboboooobobooooooobobooooooboboooooboboooobOoboOoboooon
oboooooboobobooooooobooboobo@ooooooobobooooooobooboOo)oobo
U0b000bo0o0oo0oob0oobog pythonODOOO0D0O0OO0O0OO0O0O00O0O0O0O0DOOPythonO OO
oo cobooooobooooooobooboooboobooboobooooboboboobooog
gbooobooooboon

O00o0oooooO0oOBBCOOOOOOO*OOODODOOOOODOOOOO (Monty Python’s Flying
Circus)’0000000000O0OOCOOOOOOOODOCOOOOOOOOOOODOOODOOO0ODODOO
gbobooboooooboobooooooobooooboooobooo

11 0000000

OO00oO0ooooO0O0 pythonOO0O0O0O0DOOOODODDOOOOOODDOOOODOOOOOODOODOOO
obooobOobooooboboooooboooooOooboboooboboooooboooo

obooooboobooooobobobooobooboboooobOOoboboooooboboooooonoa
gooooobooooboboooooboboooooDbon

oooobooobooboobooboOopythonDOODOOOOODOODOOODOOOODOOOODOOO
obodooboooboboooboboooobooobobooobooooobooboobooobooooag
obooooOobooobooboboooooboooogo
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21 ODO0ODODOOODOO

Python0 OO OOD0OOOODOOOODOOOODOO “usr/localbin/fpython OO0 O0D0O0O0O0O00OO0O0ODO;
UNxOOOOOOOO0O0O0 “Yusrlocalbin DOOOOOOOOO

python

000000000000 O00ooOO0DO0O0DO0o0ODO0000D000DO00DO00bO0000 Python OO
0000000000000 000000000000000000o0o000oO00ooUOoOooOooooon
O0;000Python00OD0 (guru) 0000000000000 DOOOO0O0OO@OODOOOOOODODOO
O ‘“/usr/local/python’ OO O OO OO)

00000000 (Unix OO Control-DODOS O Windows 0 0 Control-z) OOO0OOOO0OO
(primary prompt) D 0000000000000 OOOOOO0ODOO0ODOO0O0OODOOODOOODOOODOO
O00000D0D0: ‘import sys; sys.exit()’00000000000000DOOCOOOOODOO
ooo

obobooboobOobobobOobobobOobOobobOobOobOOobOOobOOoUNxXObooooaoo
U000000000000D000D0 GNUreadlineODOODOD0OOO0OD0OOO0OO0OOOOCODOOODOOODOO
gooooooobooboboooobobooobooboboooooDoboboooobDoboboooo
gbooobOobooobOoboooobobooonoobd PythonOOODOODO Control-POOOOOOOO
goboooooooobooobooooboobooooboooboooooo;obooooobooboono A
gobooooooooooboooooobooobooobo~PO00bDOObOODOODDOODOODO
bobooboboooboosobobouobooboooooobooooboboooboobooboOobOobn

gobooboobboo UNnxgoooooboobo:0oooooobooobooboobooon
oboooooooooboooboooboooboo;0coobooooooooboboooboooobooOooonoag
gooooobooooobobooboobo oboboo oobooboobooooo

00bOo00ooo0oobbo0ooDoog ‘python —c command [arg] ...000000000000O
OO0 -c000000000000command 00000000000 00PythonOODODOOODOOODO
O0000oDOoO0O0000oDObO0000oDOO00000command D000 O000000O0OO0O0ODOO
ooood

Python OO0 0000000000 DODOOOOOCODOOOOOOCOODOOOOO ‘python —m module
larg] ...> 00000000 module DO 0O DOODOOD0OOOOODODOOODOOODOOODOODOOO
goooogo

‘python file’ O ‘python <file’ OO0 OO0OOOOOOOOOOOOOOOAdInput() O
raw_input () OO0O00O0D0O0O0O0O0OOODO0OOOOOO0OOO0O0ODODO0O0O0O0O0OOOODOOOOO
do0o0doDOOoo0DO00oDo0o0oodoDoooDooooOoooOOooDO0ooDooooooooooon



oboobooooboooboooobooobooooooooooooboobooobD @oooboobooooDoo
ooooDooOoooog python D0 0OO0O000OO0O0O0O0OO0OOOOOOODOOODDOOODOOOD
ooooboooo

obooooOobooooobOooboooobobooooboboooooboooooobooobooonog
oooooobpogoo -<igooooo0gooooooooooooooobo@oooooooooooDo
ooooboobooooobooooooboooooboooobobobooooooooon)

211 O0O0ODOOOO

00000DOO0o0bOO0O0bO00O0O0b0O0bOO0ob0O00oDOo0D sys.argvd00ooooooOoO
goooooOobooboOobOoO0oobOOoO0bDOo0bDObOOo0bOOO0bObOU0OOO0 10b;bO00bDOoOoDbo
oo0boobooobobOdsys.argv(0] D000O0ODOO0OOODOO0ODODOODODDOOD r-r(@UbOOOO
00000)0000OO0Osys.argv(0] 0 "= 00000000-ccommand 000 00sys.argv[0]
O/'-cr O000000O0-mmodule0000000 sys.argv([0] 000000000 0O0OOODOOOO
-<ccommand D0 00000000000 DOPythonOOOOOOODOODOOOODOOOODOOODODOOO
O00command 0000000 sys.argv 00000000

212 0O0O0OOO

U000« ODODODOOOOOO0OOO0OODOODODODODODO (interactive mode) OO0 OO DO
gboooobobooooobobooo boboood (primaryprompt) 0000000000 ODOOOO
ob0ob0o0oooO0obOobOob0ooOo0oooobOobonoono (>>> )db;00000 (continuation line)
Uo0D00o0b0obo0oob0o0oobooooDog (secondaryprompt) 0D DO0O0O00O0ODOOOODOOODODOO
ooogd¢... hooooooooooooooOoOooOOoOoooooOOOoOoooooDOobOOoOoooDoo
bobooboooooooboooooo

python

Python 1.5.2b2 (#1, Feb 28 1999, 00:02:006) [GCC 2.8.1] on sunosb
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam

>>>

oob0ooboobOoobooooobobOooboooooboooooboobooOoOooobooOooOn i£0000
ooooo

>>> the_world_is_flat = 1
>>> if the_world is_flat:
print "Be careful not to fall off!"

Be careful not to fall off!

22 DO0ODODODOODOO

221 00000

U000o0obO0o0ooO0o0o0ooOoobOo0obO0oobOoobooOobobO0oOoDbOon (stacktrace)y0O00O0O0O0OOO0O
gboboooobooooooooooboboobobobobooos;oboboobobOobDOoooooo
gobooobooboobooboobooooooooboob0oobOobobo0gbd(ttry 00 except



gboboobobobobobooboooboooooooobooo)oboboboboooooboooo
uooobooboobooobooobooboobooboobs;obo0oboooooooooooboooog
gbooboooOobooboobooboooobooobooboooboooobooooboooboOooog,
gooooboobooooboooooboobooooboboooboobobobooooobo

OO00O00 (interrupt characterD O O 0O Control-CO DEL) DO OOD0OODOOOODOOOOOOOOO
00000000000000000000000000 '00000000000000000000
0 KeyboardInterrupt 00O O0O0O0OO0O0O0OOOOOO teyOOOoQoooooOooO

222 00000 PythonOOOOO

BSDOO UNixOOOOOOOPythonOOOOOOODOOODOOODOOODOOODOOOOOOOOOOO
oooooboooobooDn

#! /usr/bin/env python

@ooooooobooobbo0oo PATHOOOODOOOODOOO)DOOOOoOoOooooDobOooooo
oooooobooooOOOOOODODODOD#v ODODOOODODDODDDOODOOOODODODODODOOOO
0000000000000 O0O0U0OooOoOoDoDOO00 MacOSODO (\r’) O Windows OO (‘\r\n’)
ob0oo0 UNnxooooooooobooooboooobooooooooboooboobooogo 00
Python OO 000000 DOOO0OOODOOOOOOODOOOODOODOODOO

cmod 0000000000000 DOOOOODOO @WOOOOOO0)ODOOO0OO0OO0O0ODOAO:

$ chmod +x myscript.py

223 0000000ODOOOODOOO (encoding)

Ascni00 00000000000 @OO0D0ODOOO:encoding)d PythonODOOOODOOOOOOOO
ubboobooobboobud #! obboobooboobobuoobuoobobobobooboaann
goooboooboobooboobooobon:

# —%- coding: encoding —x—

O0000Do0o000oDoO0oObO0o0000Dbob00dd0 encoding0O0OO0O000ODOODOOOOO
OO00000DO0O00D0O0OOUnicodeD0O00D0OO0O0OOO00ODOOODOOODOOOODOOOOOD
U0o0O00O0b0O000000 Python OOODOOD0OOO0OOODO DO codecsOOOO0ODOOO

U000000000000 Unicode DO0OOO0OOODOOOISO-8859-1500000000000000
I[SO-8859-1500000000000O0Y (ordina) O 164000000 DODODODODODO 83640000 (Unicode
gobooooboooobobooboono)obooboooooa:

# —-x— coding: 1s0-8859-15 —%-—

currency = u"€"
print ord(currency)

00o0ooooooboboo0o0 UTF-8s00nonooDD (OO0 BOM: Byte Order Mark) D 00O UTF-8 [
gobooboooboooboooboobooob0d0bO0UUdIDLED Options/General/Default

'GNUReadline 0000 00000000000000000000O000O0



Source Encoding/UTF-800000000000OUTF8O000OO00O0OOOOOOOOOOOOOO
O0D0D0o0o0o0o0O0o0Db@e2000)00 PythonOODODOO UTFEOODODOOODODOODOOOOOD
goboobooobooo (UNnxOoooOoooooooooooO)#!'boobooboobooooo
gbooobooboooooboboooooo

UTF8 O (DO0O00OO00oooooobooooO)ooooooooooboobooooobooooo
gboboooboobooboobooboobbobboobboobooboOo ascuogoogn
gobooobooobobooooboooboooooooooooboobobooooooboOooooonoa
UTF8 00 00ooboobooobooooooobooooooooboooooboobooooobooobooon
gboooboooboobooobobboobooboo

224 0000O0ODOODODOOODOODOO

Python OO OO00D0OO0OO0ODOODOOODOOODOODOODOOOOODOODOODODOOODOOOODO
Ub0o0000ooobOobobO0o0ooob0O0O0O0OPYTHONSTARTUPOOOOOOODOOOOOOOO
obobOobobOoboooooobooboobOobobobOobOobobO0obO0bO UNixgooo “.profile’
ooooogo

gbooobooooobobobooboobooboboooooopPythonD OO0 O0ODOOOOODODOOODO
O0000000 ‘devity DO0ODODDO0ODODOO0OOO0OO0O0OOODDODO@OODOOOOOOOOO
goooboooboo)booboooobooboobooboobooboooobobooooboooboooboOoooo
ubbooboboobooboobooboobbobbooboobooaobooboaobooboboan
Do0bD00mport 00000000 DOOO0OODOODOOOODOODDOOOOODOOODOODODOOOO
Ub0o0O000b0000 sys.psll sys.ps2000000000O000C0O0O0O00OOODOOO

0000000000000 O0000D00O0000000000000000000O0o
000000000 O000O000O000O00O0 ‘if os.path.isfile(’.pythonrc.py’):
execfile (’ .pythonrc.py’)’ 0000000000 CO0OODODODOOOOOOOOOOOOOO
O0000000C000000000000000000000000000000000000000
oooooo:

import os

filename = os.environ.get (' PYTHONSTARTUP')

if filename and os.path.isfile(filename) :
execfile (filename)



0d

000000 PythonOOO

obooooooobobon (¢>>> 0 ‘... hyboboooooooobooboooooooog:o
obooooobobooooobobooooobobooooobooboooobooboboooboOobooon
000000000000000;00000000000000O000000000O0OO'O

oooooooooboobobooooobobooooboboooobobbooooDobobooog
oboobooboooooooboo;oobooboobboooo0ooboobooboOoboobooooo
oooooooooo

oooooooobOooOo0o0ooooooooooooboobooboo0obo0ooooooooooboOPython
gboboooboobooboooobo #0b0obb0ob0obobo0oboboboooboooobooobooon
O000oDo0o00o0oDo0o000oDob00000D0oO0000 (stringlitera) 00000000 0D0OO
gboboobOobooooboboooooboooooboobooooonon

0:

# Ooooooooooo

SPAM = 1 # 0O0000O0DOO0OO0ODOOOO
# ... 0000oO0cOooOoo0ot

STRING = "# U0OOO0OOOOOOOOOOOO"

31 PythonOOODOOOOO

00000000 PythonOOOODOOODOOOODOODODOOODOOODDOOODOOODOOOO
‘>>> 000000000000 oO0obO0oo00coooooon)

311 0O

gboboooobdobobobobooobo.-0oboboboboboobobboboobobaba
OooobooOobooobogD:000g +, -+, /0 (Pascal0 COODOO)ODOODOODOODOODO
gboboobOooooobooboobooboboooooobooon:

0000000000000 00000000000000000000000000 LaTeXO hackOO0OO00000000
goooooooooooooo



>>> 242

>>> # 0000000
. 2+2

>>> 242 # 000000D0O0ODOO0OO0O0OO0ODOOOOOO
>>> (50-5%6) /4

>>> # 000000 floor (DOOODOOOOOOODOO) OODO:
. 1/3

>>> 7/-3

00 (¢=)boobOoobOoooboobobooboboobooooboboooboooboboOooooboooboonn
oooooooooo:

>>> width = 20

>>> height = 5%9
>>> width « height
900

gooobooobooboobooobooobon:

>>>
>>>

=y=2z=0 #x0 vy 0O z0O00OO0OO

>>> y

>>> z

obooboobooboooogobos;oboooboooboobo0oobooobooobooboonDn
obooobOobooooboobon

>>> 3 % 3.75 / 1.5
7.5

>>> 7.0 / 2

3.5

goooooobobooobobooooboo ‘y 000 ‘00000 b0DDbOO0OODbOOoOoOoobooOg
OOo0ogogg ‘“(real+timag’)’ DOO0OUODODOODOO ‘complex (real, imag)’ D0 O0O0OOOOOO



>>> 13 % 1J

(=1+073)

>>> 19 x complex(0,1)
(-1+07)

>>> 3+13%3

(3+37)

>>> (3+17) %3

(9+37)

>>> (1+4273)/ (1+17)
(1.540.53)

gboboooboooboobooboboboboobooboobboobboob boobooboo
Ub000db0000z.real D z.imag oo

>>> a=1.5+0.53
>>> a.real

1.5

>>> a.imag

0.5

O0D00bOo00o0ooDOoOobboOonn (fleat(),int (), long())YUODOOODOOODOOODO
00 —0000000000000000000000000ooo0o0o0ooDDDO0O0Db0D0DO (magnitude)
O@UObOO0b0Oo0O0o0O0)b0bd abs(z) DOOO0OO0OO0O0O0O0DO z.real OOO0OO0ODOOOO

>>> a=3.0+4.07
>>> float (a)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: can’t convert complex to float; use abs(z)
>>> a.real
3.0
>>> a.imag
4.0
>>> abs(a) # sqgrt(a.realx*2 + a.imag*x2)
5.0
>>>

ooooooooobooob0oobo0oobO0 _oobooboooobobooboobod PythonO OO
gbboobobooooboooobooboooobobooooboboboobOobooOog:

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price x tax
12.5625

>>> price +
113.0625
>>> round(_, 2)
113.06

>>>

ubboobobooboobooboaboobbobbobooboobooboaoboboaoboaoboa
U —gboboobooboooooboboboobobooooboboboboboooboboboon
gboboobOobooobooboooobooboooobooooonon



312 00O

oboooO0OdPythonOOOOO0OO0OO0O0ODOOO0ODOO0OOOCODOODOOOOODOOOOOODOOOOODOO
gbooooboobooobooboooooo

>>> ' spam eggs’

" spam eggs’

>>> "doesn\’t’
"doesn’t"

>>> "doesn’t"

"doesn’t"

>>> ""Yes," he said.’
""Yes," he said.’

>>> "\"Yes,\" he said."
’"Yes," he said.’

>>> ""Isn\’t," she said.’
""Isn\’t," she said.’

gbobooooobooboboooooboobobooooobooboboooooobOooooooooboaoon
gbooooobobobooooobobooboooboobooooobOoboooooboobobooooon
oboooobooooobobooog:

hello = "This is a rather long string containing\n\
several lines of text just as you would do in C.\n\
Note that whitespace at the beginning of the line is\
significant."

print hello

\ndO0000000O0O000O0O0O00OO000OO00OO00OO00OOO0O;o0Ob000O000
gboboobOoboooobobooooobbooooobooooboOobooooboOooog:

This is a rather long string containing
several lines of text just as you would do in C.
Note that whitespace at the beginning of the line is significant.

oobooO0o0boobD0 raw0000D00O0ONnODO00DOO0ODOOODOODOODOODOOODO
ubboobouobdobooobooboboooboobobobooooboobobooooooboobOoboooon
gooogo:

hello = r"This is a rather long string containing\n\
several lines of text much as you would do in C."

print hello

gbooooooooooboon:

This is a rather long string containing\n\
several lines of text much as you would do in C.

gobooooooooboo »rgobo 7 oooboobbooooooobooooooobooooon
obooooobooooooboboooooboboooooboboooobooboboooboOobooOoon

10



gboooogd

print nnn
Usage: thingy [OPTIONS]
-h Display this usage message

—-H hostname Hostname to connect to
mmww

gboabooaooooodn:

Usage: thingy [OPTIONS]
-h Display this usage message
—-H hostname Hostname to connect to

obooboooobooobooboboooooooooboobooboobbo:-00000000
bobooooobOoboboboooooooooboboboooooooboobobobooooboonoo
gboooooboobooobooboooooooboboboooooboobobooooobDobobooo
gooooooboooobooooooboooooooooboobooboooobooDoOo@EUuDbo
Uprint 00000000000 O0O0CODOOOCOOODOOOCOODOODOOO)

obooo+00000000b @oooboobooobD)oboooo~O0000b000o00booon
ooo

>>> word = ’'Help’ + ’A’

>>> word

"HelpA’

>>> </ + wordx5 + ’>7

' <HelpAHelpAHelpAHelpAHelpA>’

gboobOoboboboooboobooboobooboob: 000000000000 ‘word =
"Help’ ’A7”’000000000CO;0000000O000O00O0CO0O0COOOOOOODOOOOO
gooobobooooboobooooboooboooDo

>>> ’str’ ’ing’ # <- 000 ok
"string’
>>> ’'str’ .strip() + ’'ing’ # <= [0O0O0O ok
"string’
>>> ’'str’ .strip() ’ing’ # <- 0O0O0OOO
File "<stdin>", line 1, in ?
"str’ .strip() ’ing’

N

SyntaxError: invalid syntax

gboboooobo@oobooobO)boboboboobos;cobooboooboobOoboboOobobon
goooO)ooobOobOOooOOoOOOOOOODOOODOOODOO;00bOO00DbO0O0O0OO0O0DO 1O
oob0ddlconOD000O00O00OO0OOOOOODOOD:00000DO0O0ODOODOODOODOO
goooooobooo
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>>> word[4]
IAI

>>> word[0:2]
’ Hel

>>> word[2:4]
Ilpl

obooboooboooobooboobooooboo;obooboooooboooboooboob OO
gboooo200000000000000000O0000O0O00bOO0O0O0O0O0bOO00OOODO

>>> word[:2] # 000 200

IHeI

>>> word([2:] # 000 2 OO0OOOOOO
IlpAI

cOobooooobooOpywonOO0O0OODOOO0OOODOOOOODOOOODOOOODODOODOO
googoooobooboobooobono:

>>> word[0] = ’'x’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: object doesn’t support item assignment
>>> word[:1] = ’'Splat’
Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: object doesn’t support slice assignment

uboobogbouoobgoboboboobboobooboobooboon:

>>> 'x' + word[1l:]

" xelpA’

>>> "Splat’ + word([4]
"SplatA’

gboooboobooboobobodb:si:i] + s[i:1 0 sO0000000O000O0

>>> word[:2] + word[2:]
"HelpA’
>>> word[:3] + word[3:]
"HelpA’

oobooobooooooooboobbooooooobooogboooboooDboobbo:DooboobooooD
gboboobooooboboooobooboooboooboooobooboob @Wooooo)bobooooobo
oboooOobO @oboooo)ooooboboooooboooooon

>>> word[1:100]
"elpA’
>>> word[10:]

rr

>>> word[2:1]

rr

12



gbooboobooboboboboobooboobooood:

>>> word[-1] # 0O0O0Oad

IAI

>>> word[-2] # 0000 2 000O0O0O
Ipl

>>> word[-2:] # 0040 2 00O

IpAI

>>> word[:-2] # 000 2 O0OO0DOOOOO
"Hel’

OO0 o0OOobOobObOOobOOobOOoOooobOobobOOobDOobOoooobooooon!

>>> word[-0] # (-0 0 o OOOO)
’H’

oboooooobobooooobOobobooooooobobooooooboOoboooooooOon
gbooooboobooo@ooooob)yoboobooooboooooobooog:

>>> word[-100:]

"HelpA’

>>> word[-10] # 000

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

IndexError: string index out of range

O00000oooDoO0o0O0000ooooDoooooD0oO0O0O0O00oO0g (between)JO OO0
oooooooooboobooobobOboobOOoOobOobOOoobOOobobOOobOOOoOn0bObOOODOOObOOODbOOO
ooooooboooboo 000000000

e R
lH# 1 el 1l pl Al
et R
0 1 2 3 4 5
-5 -4 -3 -2 -1

ooooboooon

obooooooobobooooooobobooooooobob o 50O0b0O0bOObOO;000000
goooooboboboooobobob;gobjo0booobooooboob . jObooboobOoboooo
ubooobOoboooobooboooood

gboboobOoboooboobobooooboboooobobooooboboooobooboobobooonog
obooo0O0ob00oo0O0obo0ooobOOoboboobOD word[1:3]1 00002000000

O0O000 len()OOO0OOODO (dengthyOODOODOO

>>> g5 = ’supercalifragilisticexpialidocious’
>>> len(s)
34

googd:

gooooo
(../1lib/typesseq.html)

13


../lib/typesseq.html

Ob0o000o0o0o0ob0bO0ob0oon UnicordeODOOOOODODOO ODOOOOODODOOOOO
boooboooobobooooobooooood

goooood

(../1lib/string-methods.html)
O00do Unicode 00000000 0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOO
oo

goooboboobogo

(../1lib/typesseqg-strings.html)
JOodd Unicode D000 sO000000O0O0O0OOODOOOOODODODOOOOOO0OOOOODOO
gooouodooooobbooooooa

3.1.3 Unicode O OO

Python2.000 0000000000000 00DDDDOOOOO00O0000O0OUnicode 0000000
OO0OO0OO0O0ODDDOODOOOOUnicode00D00000O0O0OOUnicodedO0O (http://www.unicode.
org/00)00000000O0O0O0O0O0O0DO0O0OO00OOO UnicodkeOOODOOO0OOO0OOODOOODOOO
gooooooboooobobooooobooooobooboooooo

Unicode 00000000 0OD0OOD0OODOODODOODOODODOODOOOOOOOOOOOOODODO
gbobooooboboboobooboobobooooooboboooboobobooooobobooooon
gboobO2e00000000C0CO0O00DOO0OO0OOCOOODOOO0OOOOODOOOOODOODbOOOOODOODOO
gbooooooooobooboboboboooooDonD @O0 418 —2°+ 1800+’ 00)0O0O
O000000O0o0oOo0oOoboOdbDOUunicode 000D ODOODODODODODODOOODOOOODOODOODO
gbooobOoboooobooooboooon

PythonOOOUnicode 00000000000 DOOOODOOOODOOOODOOOODO:

>>> u’Hello World !’
u’Hello World !’

0000000000000 «wO0OUnicodeOOOOOODDOOOOOOOO0OODODDOODOODOOO
U00000000000000PythonO Unicode-Escape 00000000000 O0O0O0O0OOO0OO0O
oooooooooono:

>>> u’Hello\u0020World !’
u’Hello World !’

ob0oobOoooon0O\uwocoz20000000 0x0020000 UnicodeOO (DOOODOO)OOOOODO
oooooobooooooo

U00000bo0o0o0oob0obOo0ognD UnicodeDOODOODODOOOOOODOOOOODOODOO
O0000000 Latin-1 000000000 DDDOOCOOOO0O0OOUnicode 000 256000 Latin-1
O2s60000000000000O00O00O0OOOOODOO

obooOobooooobOoboooobOobrawOO00OO0OO0OO0OOODOOOOODOODOOOOODOOO
U0000000 'ur 00D 0O0OPython O Raw-Unicode-Escape U 00 D000 O000ODOODOOOOODO
oo0o0ooooobobooboo\wwxxxxOoooooooobowboooooboboooboooo
obooobOoooobooboog
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../lib/string-methods.html
../lib/typesseq-strings.html
http://www.unicode.org/
http://www.unicode.org/

>>> ur’Hello\u0020World !’/
u’Hello World !’

>>> ur’Hello\\u0020wWorld !’
u’Hello\\\\u0020World !’

raw 0000000000000 OO0OO0DOO0DOO0DOOO00bOO00bOo0oboOoDbOoOoDoo
gboooboooooon

O0000000D0O000000D000OPythonODDOOO00ODOOOO00ODOOOOODOOD Unicode
obooooobooooboobobooooooo

00000 unicode () UOOOUOOOOOODOOO Unicode codecs (COder: 00O 0O OO O DECoder
Jd0d0d0)OOOOOOOoOooOoOoOOOOcodecsOODODOOOOoO0ooooooooooooooon
000000 Latin-1, ASCIIL, UTF-8 000 UTF-16 00 00000000D00O0OOOOOOOODOOOO
Unicode 000 1000000000 DOOODOOODODOOODOODOODOODOOODODOOODOOOOO
AscniJ00000OoDoODascndd 000 1270000000000 0000O0000O0ODOOO0O0O
O0O00O0oO0oOO0O0OUnicode 000 DOODOOO0O0O0OOO0O0O0OOOODOODOOstr() OOODOOOOO
0000000000000 000b00o0bDOoobooo

>>> u"abc"
u’ abc’
>>> u"ggog"
u’ \x82\xa0\x82\xa2\x82\xa4d’
>>> str(u"OOaOmMm)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
UnicodeEncodeError: 'ascii’ codec can’t encode characters in position 0-5:
ordinal not in range (128)

O00000000000000 Unicodke D000 8000000000 OO0ODOODUOUnicoded O
00000 encode () UOODOODODOOODOODODOOODOOOODODOODODODOOOO
gbobooboooooboboooboobooooboooobooobooobooono

>>> u"O0O0O".encode ("utf-87)
"\xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xa4d’

0000000000 0ooooDbO000ob0DobO0o00o0oOOonD Unicode DOOOODDODDOOOOOD
unicode () DOOO0O 20000000000000000000O

unicode (/' \xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xad4’, 'utf-8’")
u’ \x82\xa0\x82\xa2\x82\xad’

314 00O

PythonOO OO0 OO (compound) 000 000000000000000000000000000O00OO
obooooobobobo obo@sy) DOO0O00O0OO0bO00oO0ob0ooOobOoobooboobobooboOobooOoon
goooboboboobooboooobobooooboboboooobooo
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oo
oono

go

oo
goo

oo

oo

>>> a = [’'spam’, 'eggs’, 100, 1234]
>>> a
["spam’, ’"eggs’, 100, 1234]

J0o0ooobooOoOoO0bobObOoO000000 obbO0o000Oooooooooooooooo
0.

>>> al[0]

’ spam’

>>> a[3]

1234

>>> al[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> al:2] + ["bacon’, 2x2]
["spam’, ’"eggs’, ’'bacon’, 4]
>>> 3xal[:3] + ["Boe!’]
["spam’, ’eggs’, 100, ’spam’, ’'eggs’, 100, ’'spam’, ’'eggs’, 100, ’'Boe!’]

000 (immutable) 00 0000000000000 0O0OOOOOOOOO0ODOOODOO
>>> a

["spam’, ’"eggs’, 100, 1234]

>>> al2] = al[2] + 23

>>> a

["spam’, ’"eggs’, 123, 1234]

gbobobbooboobooaoboobbobboboboboboobooboabooboan
O

>>> # 000000000000 -
... al0:2] = [1, 12]
>>> g
[1, 12, 123, 1234]
>>> # 00000000000 -
... al0:2]1 = []
>>> a
[123, 1234]
>>> # J00000O0O0o0o0o0o:
. all:1] = ["bletch’, ’'xyzzy’]
>>> a
[123, ’"bletch’, ’'xyzzy’, 1234]
>>> al[:0] = a # 0000 (DO00O0O) Oooooooo
>>> a
[123, "bletch’, ’'xyzzy’, 1234, 123, ’'bletch’, ’"xyzzy’', 1234]

000 len()OOOO0OOOOOOODODO

>>> len (a)
8

gbooobooo@oooobobooooboo)yoboooboobobooog
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>>> q = [2, 3]
>>>p = [1, g, 4]
>>> len (p)

3

>>> p[l]

[2, 3]

>>> p[1][0]

2

>>> p[l].append(’xtra’) # 5.10000
>>> p

[1, [2, 3, ’'xtra’']l, 4]

>>> g

[2, 3, "xtra’]

oo0b0db00p[1ll0gUDOO0O0OD0OO0O0ODOOODOO0ODOOODOOODOOOOOOOOODOOONIOD
Uooo00DbOo0on (semantics) DOO0OO0OOO0OOO0OOOOOOOOO

3.2 DO00O0OOO0ODOOOOOO

00000200 20000000000000 PythonOOOOOODOOODOOFibonacciDOOOODOO
goooooboooooboobooooooo:

>>> # Fibonacci OO :
. # D000O0O0OO0OO0OO0OO0O0Ooooooo
. a, b=20,1
>>> while b < 10:
print b
a, b =">b, atb

0 U W N .

gbooooooboobooboobooboobod

- 0000000000000 (multipleassignment) DOO00O0O00:00 a0 pO00000000O0O
ooboob10ooboboobbobobooboooooobooobooobooooooboboobooobooo
boboobooooboboooboobooooboboooobOoooo

*whileOOOO OO0 Db < 10)000000000000C0CO@OOO)000PythonODOO
choobooboooooboooboobooooooobboboboobooOobOoobDOooDOobDbO
uobooboobbooboooooooooooooooooooooooobooobooobooonog
O000bO0b0O0O cObOoUooOoD:0DoooOg<(@oboooo)y>@boooO)yd==(@Ooo)«<=
goooooooo)os>-=@booooboO)o bob '=@obob)ooboo

- 000000 (body) DODODOOO (indent, 00 )000000:000000 PythonOODOODOO
OO000OO000O00O0OO0000O0OPythonD (DOODON DOODOODOOODOODDOODOO
oooobooooboooooooboooboo@obooO)yooooooboooooooboooo
O000OPythonDOODOOODOOOOODOOODOOODOOODOOODOODOOODOODOODOO;O
uobooboobobooobooobooboobooboboooooboobooboooobooooog
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oo@ooooooboooooooboobooboooooooobooobO)bbooooooboooDo
oboobbooooooooobooobooobooboboooooooooobooboooboog
oooobOooboooboooaoo

cprint 0000 (1000 O0DO0O)HODODOOOODOOprint00@E@O0OODOOOODOO)

uobooboobobooboooooooooooooooooooooooooboboobooooonog
ooboobooobooooboooobOOooboOoboobooooooooobooobooboooooag
ooo

>>> 1 = 256%256
>>> print ’The value of i is’, 1
The value of 1 is 65536

ugbogbuogoboobgbooboobooboobod:

>>> a, b =20, 1

>>> while b < 1000:
print b,
a, b =Db, atb

112358 13 21 34 55 89 144 233 377 610 987

gboboboooobobooboooboboboboooboooboboobooboboboba
ubooobooooboobooooooboo
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0d

Juooogdboodotdd

OO00D0000D0 whileOOOOOPythonODOOOODOOOODOOOOOOOOODOOOODDOOO
obooobOoboooobooboooobooon

41 if [
00000000000000 if0000000000

>>> x = int (raw_input ("Please enter an integer: "))
>>> if x < 0O:
x =0
print ’'Negative changed to zero’
. elif x ==
print ’Zero’
. elif x ==
print ’Single’
. else:
print ’'More’

elif 0000000000000 000DOOelse00000DO0O0O0O0ODO0OOOOODODO ‘elif’ O
elsei’ D000 0O000DOO0DO0O0OO00O0OOO0DO0O0OO0DO0O0ODDOOO 1if... elif... elif...
OO000000000 switechOO case 0000000000

42 for (O

Python 0 for OOOD00OO0 COOO Pascal O ODOOD0OODOODOOODOOO forO0O0O0OO0O0OODODO
O0(ascal DO DO O)ODODODODODODODOODOODOOOoDOoO(CcoooO)yoboboobobooooo
OO00000000D000D0O000000000DOO00DOPythonO for DOOODDODODODOODODO (D
gboocooooOo)bobooooobobooooboooobooboooooboboooboOoboonn (for
example U0 O O0D0OOD0OO0OOODOO)00O0 O

>>> # 0000000000000 -«
. a = ["cat’, "window’, ’'defenestrate’]
>>> for x in a:
print x, len(x)
cat 3
window 6
defenestrate 12

19



gooooooooobbooooooboooooooooooob (@mooobobbb0o00l (mutable)
uoboobooboob)yobooboooboobooobooooooooooobooooboooooaoo

gboooo@uoobooboooobooboOo)boooboobobooooobobooooboobooooon
ooooboobooooboooon:

>>> for x in a(:]: # 0000000 OOOOOOOOOO
if len(x) > 6: a.insert (0, x)

>>> a
["defenestrate’, ’cat’, ’'window’, ’'defenestrate’]

4.3 range () OO

gboboobooboobbooboobio0obbOonD range() DOOOODOOOODOOODOODO
gboooboooobooboodg

>>> range (10)
(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

OoOOobOO00o0o00o0obO0bOo0oOo0o0ob0bU0bODrange(l0) 0 1000000DODOODODOOO
gboboobobooi1oboooobobboobobobooobobo0b0OUdrange 0 000OD0OODOO

oooobooo(@uobobooobono; 000000 ‘bo0g (stepy D0b00oboOoOooOOOO0)0O0o0OO
oooooooo:

>>> range (5, 10)

[5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

>>> range (=10, -100, -30)
[-10, -40, -70]

000000000000 0000000D00000DO0Orange() 0 len() DO0D0OO0DOODOODOO
o0:

>>> a = ['Mary’, "had’, ’a’, ’'little’, ’'lamb’]
>>> for i1 in range(len(a)):
print i, ali]

Mary
had

a
little
lamb

S w N e O

44 Dbreak OO continuedOOOOO elsel

break U0OCUODOOOOO0ODOOO0DOO forO0O0O whileOOOOOOODOOO
continue 00000000 COOOODOOOOOOOOOOOODOOOOOOODOOOOOOODOO
O0000 else 0000000000 else000((for0)0000000O00DOODOODOOO

20



gboooboboobbOobbOobD (while)OOOOOoOOooOOOoOOODOOODOObreakooono
boboobobooooboooobooboooobobooboobooboooboOoboooon:

>>> for n in range (2, 10):
for x in range(2, n):
ifn % x == 0:
print n, ’equals’, x, 'x', n/x
break
else:
# 0000000DOD0O0O00000aOd

print n, ’‘is a prime number’

is a prime number
is a prime number
equals 2 x 2
is a prime number
equals 2 x 3
is a prime number
equals 2 x 4
equals 3 x 3

O 00 J o U W N .

4.5 pass O

pass0000000O0OpassO000000O0O0OOCOOOCODOOCODOOOO0DOOOOOOOOOOO
ooooooboooooboon

>>> while True:
pass # UOOOODOODOO (keyboard interrupt) U busy-wait 00O

46 0J0O0OODOOO
00000000 (Fibonacciseries) 0000000000000 0O0OOOOOOOOOO:

>>> def fib(n): # n 0O00OO00OOOODOOOOODOO
"""Print a Fibonacci series up to n."""
a, b=20, 1
while b < n:
print b,
a, b =Db, atb

>>> ¢ DO00000000000000
. £ib(2000)
11235813 21 34 55 89 144 233 377 610 987 1597

def 000000 (definition) D0 00000000 0Odef00000000O0OOO (formal parameter)
go00do0oo0o0ogooogoooooooooooooooooDo00Uo0Uoooooooooooo
OO0000o0ooooooooo0oooo0oooOoooooo0oDoooooDoDOoooooOoon
0000, 000000000000 0000000000000 (documentation string)J 0 O O docstring
ooo

booobooobooooboooboboobooobooboboooboboobobobooboooDo
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gboboooboboooboobobooooboboobobosboboobooboboboobobo
uboboobooooboobooooobooooboooooboooboooog

OO0 OO0 (execution) D0 DD0O0O00D0OO0O00D0OOO0ODOOOOO0DOOOO0DODOOO (symbol
table) OO OO0OOOO000O0O0O0O0O0O0O0OOO0O0DOOO0OOOO0OOOO0OOO0O0OOOO0O0OO00O0000A0
oobooooboooooooboooobooob;b000b00b000b0b000bb00bbO0obO0O0bbOoO0DboOoo
goboooooooooboooooobooooooboboooooobboooooobboooooo
gboobooboooboooooooooobooobooboobo0o0ob0oob0oOobnd (globalld
oboooooboooooboo)booboon

obOooooboooobooobooooboo(@o)boboooobooboobooobobooobobooon
Uoooooobooobo0;000b00b0o0bb 000 (callbyvalue) DOODOODOOODOODOO
OO0 @000 0 (value) DOOOO0O0O0DDOOOOO (reference) DO0OO0O0000D0DO00OOOO00OODO
000000)'0000000000000000000000000000000000000000
obooooOobooooboboon

oboooooooboboooooboobobooooooobobooooooobooboboooooDoon
OO000000000000 (user-defined function) 000000000000 0O0OO0OOOO0OOOOOO
gbooooobobooboboobooboboooooobOoooooboobobooooobOobooooon
ooood

>>> fib

<function fib at 10042ed0>
>>> f = fib

>>> £(100)

112358 13 21 34 55 89

fib 0000000000 (procedure) 000000000 DOODOOODOPythonOO COOODOOO
oboooooboboooooboboooooboboooooboboooobooboboooboOobooon
Uo0bo0o0oo0oob0ooooobbONened0OO0O0OD0 (WDOOOODOODOOO)HONoneOOOOO
boboooobobooboboobooboboooooobboooobobobooooobobooooon
oooooooog:

>>> print £ib (0)
None

gbobooboboobooboooobooboooobobooooboboooooboooooDoOon:

>>> def fib2(n): # n 0000000 0O0OOOOOO
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while b < n:
result.append (b) # OO0O00O
a, b ="Db, atb
return result

>>> £f100 = £ib2(100) # 0000000
>>> £100 # OOoOooOooo
(1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

'00000000000000000 (call by object reference) 10000 00000000000000000000000
gooooooooooOooooOoOoOooOoOoO0boOoO0OO0bOOO0oO0bOOO0O0O0OO0OO0@GOO0bOOOO0ObOOO0O0O0O0)O00080
gooooooooooooooog
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ooooooboono pytheonOOODOOOOODOODOO:

e return0 000000000000 000O0returnd0000000000O00O00O0 NoneO OO

ugbobobbodobodbod NeneQl oo

e [0 result.append(b) OOOOO0O0OO0O0O000 resultd OODODO (method) DO0OO0O0O0O
000000000000 bo00D ‘000D’ 0b0b00d0epy 000D ooooo (O
00d0oooobooO)methodname DO 0000000 0O0OO0OOOODODOOO0OOOOOOO
obj.methodname 0000000000 OOOODOOOODODOOOODOOOOODOOOOOODOO
0000000000000 0O0O00DO00DbOO00DO00O0o00oOo0ooDoOOooDOOoOobO@ooOa
000000 DOo0oO0o0DO000oDOo00o0o0oOooooooooooobOoooDoOoooooDoOoan
000 (class) OO O DOOO0)ODODDODODOOOOOODODO append() DOOODOOOOOOOODONO
000000, 0000000000000000000000D00000DO0O0O0 append () O

‘result = result + [(b]’O000000CO00O00OOCOCOOOO

47 O000O0ODOOOOOOOO

gboooooboboboooobooboooooboobobooooos3sgbooooooboobobo

gboooboooboooobooo

471 0DO0O0OOOOOO

oooboooboooooboooooooboooobooooboooboooobobooooooboOooa

obooobOobooooboobooooobooboooooboboooog:

def ask_ok (prompt, retries=4,

while True:
ok = raw_input (prompt)
if ok in ('y’, 'ye’, ’yes’):
if ok in ('n’, ’'no’, ’'nop’,
retries = retries - 1
if retries < 0: raise IOError,
print complaint

complaint=’Yes or no,

return True
"nope’ ) :

000000 ask_ok('Do you really want to quit?’)

overwrite the file?’, 2)0000000000000000O0O

please!’):

return False

"refusenik user’

O00000ask_ok(’"OK to

O0O0ob00obO0o0o0oobOo0obOOooboobO0obO0o0 ObooO0o0o oboobg (secope)yDOOOODO

goo

i=25

def f(arg=i):
print arg

gsgbgpboogo

oooo0f.000ogoo1ooooogooooooooooooooooboooooooooD
boooooboboobooooobobooooobobooboooooboboooooobOoboon
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goooboooboobod:

def f(a, L=[]):
L.append(a)
return L

print f£(1)
print f£(2)
print f£(3)

googood

[11]
[1, 2]
(1, 2, 3]

ooooogo

oboocooobooboboobOoboooobOoboooobobooooobobooooobobobooonog
goo:

def f(a, L=None):
if L is None:
L =[]
L.append(a)
return L

472 OODOOOO

OO0 ‘%keyword = valuee 00 0000000000000 0ODO0ODO0ODO0ODODODOOOOOOOO
goo:

def parrot (voltage, state='"a stiff’, action=’voom’, type=’'Norwegian Blue’):

print "-- This parrot wouldn’t", action,

print "if you put", voltage, "Volts through it."
print "-- Lovely plumage, the", type

print "-- It’s", state, "I"

googbooobooobooboobon:

parrot (1000)

parrot (action = 'VOOOOOM’, voltage = 1000000)

parrot (“a thousand’, state = ’'pushing up the daisies’)
parrot (“a million’, ’'bereft of 1life’, ’Jjump’)

boboobooooboobooooboooon:

() # 00000000

parrot (voltage=5.0, 'dead’) # 0000000 O0OODOOOOOOOOOOO
parrot (110, voltage=220) # DO000000000o0ooo

parrot (actor='"John Cleese’) # 0000000 00O0000O0000O

parrot

24



O000bDOo0oO0ooobooOoO (positionalargument) 10000000000 O0OOOOOODOODOO
bobooboobooooooboboooooboboooobobooboobobooooobOoboooon
uoboobboobooooboooboboobooooboooooo —0OoO0oooOOooobOOoobOOobooboooDo
gboboobooaoboabodaboaboabaooboobooboobooboobobboboboaoboo
gooobood

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: function() got multiple values for keyword argument ’a’

oooobodon s~name0 000000000 OO0O0OO0OOCODOOOOOOODOOOOOOODOOO
U0 o0oooogbDOx+~named »name 0000000000000 O0O0O0O0OOOCOOOOOOO
oboboobOo@oobobobD)ybobobOobOoDbOobOODO00 (snamed xxname 0000000
gooooo)yobooooooooooooo:

def cheeseshop (kind, xarguments, =*xkeywords):
print "-- Do you have any", kind, ’?’
print "-- I'm sorry, we’re all out of", kind
for arg in arguments: print arg
print -’ %40
keys = keywords.keys ()
keys.sort ()
for kw in keys: print kw, ’:’, keywords[kw]

obooooooboooooboon:

cheeseshop (! Limburger’, "It’s very runny, sir.",
"It’s really very, VERY runny, sir.",
client="John Cleese’,
shopkeeper=’'Michael Palin’,
sketch=’Cheese Shop Sketch’)

oboboobOoooooboboooooboooon:

—-— Do you have any Limburger ?

-— I'm sorry, we’re all out of Limburger
It’s very runny, sir.

It’s really very, VERY runny, sir.
client : John Cleese

shopkeeper : Michael Palin

sketch : Cheese Shop Sketch

Ubob0oo0ooO0ob0O0obooboOong sort() DODOODOODOO keywords OOOOODOOOODOOO
ob0oobO0obOo0b0O;sort () DOO0OO0OODOOOODOODOOOOODOOOOOOODOOOOODOO
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473 0ODOODOOOO

obooooobooooooboooooobobooooobobooooboOoboboooboOobooOoon
ugboboodbboobooooboobboobbboooboobboobooboboobooboobad
googooboogno

def fprintf(file, format, =xargs):

o

file.write (format % args)

474 0OODOODOOOODOO

obodoobooooboooboboobooobobooooboooooooooboooooboooboooboOond
gboobooooboobOoobOoboob0obobobobOo0n0dnO range () OO0 start O stop
boboboboobobobooooooooooooboooobooooooooooo«~-000000
gbooobooboooooboboboooobooogn:

>>> range (3, 6) # 00000000000 DOO0O0OO

[3, 4, 5]

>>> args = [3, 6]

>>> range (xargs) # 00000000000 DOOoOoOobOoOOoOooo
[3, 4, 5]

475 0O0O0DOO

goboo0ooboo0oooooooooboo0ooboU LispbO0b0O0OO0O0DOO0OD0O PythonOOODOO
Uboo0ooboonD lampbda 00000000 0ODOO0O0O0O0O0OCODOOO0OO0OO0O0DOO ‘lambda a, b:
a+tp’ 00000000000 DO0000O0D00000 (ambdaform) O0000O0O0O0O0DOOCOODOOO
gbobobobobobobobobobobbobobobboboboboboboboboooooa
goobooboobooboobobooboobooboobooobooboobooboobobon
gboboobobooooboobooboobooooboooobooboooobOobooooboOoo

>>> def make_incrementor (n) :
return lambda x: x + n

>>> f = make_incrementor (42)
>>> £(0)

42

>>> f (1)

43

476 O000O0OOODOOOOOOO

gboboobOobooboobobooooobooooboobooooboboooooboooo

goboOooooobooooboooobooooboooooooooooboooobooobooooobooaoon
ooboooboobooobooooboooobooooboooooooooooboooboooboo@ooooonoo
gooooooboooobooobooobooobooo)oboboooobbooboboobbobooobo
gooooobooog
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goooooooooobobooooboboooobobobobooboboboooDobobobOoDo
bobooouoboboooobooboobbooooobooboboooooboobOobooooobobooooon
obooooOoboooooon

PythonOODOOOOOOODOOO PythonOOOODOOOOOOODOOOOOOODOOOOOOOOOO
gooooobooooooboboooooboboooobobooboobobobooobOobobo
oooooobooooboooo oo ooooooobOoobooobooooobooboooDooOog
oboo@oooooobooooooobooboobbooboooobooooooooboooboOooonoo
gbooooobooobooobO)ooooboobooo “cobo”booboboboobOOoboboooboOobooon
gooooooboooboooboooboboooooooobobooooboboboboooobobobooooo
ooooooooooobOoooooboooooooooboboooooooooooo(@oOob s00oOoD
gboooboo)booboooobooboog

obooobOobooooobobooobooboooooobooon:

>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn’t do anything.

pass

>>> print my_function.__doc

Do nothing, but document it.

No, really, it doesn’t do anything.
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0d

Juood

goooboooooobooooooobooooooboooooooboooooobooooooooooon

51 J000DOO0OO0ODOOOO0

gbbobobooboobooboabooboobooobobooobooboobooboanooaann
gooooad:

append (x)
0000boo0booboobddbballen(a):] = [x)000O0O0OO

extend (L)
gobooobooobboobboobboobboobobboobbUudtarllen(a)y:] =
Looggoogo

insert (i, x)
oo o 1obobobbobbobboobbobbbobbbobbbbboDbo
0000000000 b00b00db0ba.insert (0, x) UOO0OODOOOOODOOOOOOO
a.insert (len(a), x) O a.append(x) UOODOOO

remove (x)
JoodbobobOxoooobobbooooobbooobobboooooobobobooooooa

pop ([i])
0dobooooboooobooobobooobob0ooboobobooooboooobooOoo
00000000a.pop () DODOODO0ODOODOODOODOODODOOOOODODOODOODOOM®
OOob0O00D ignatwre) 0 ;0000000 O0OOOO0O0ODO0OO0ODOOOOOODOOODOOODOOODOO
000000000000 000DO00000D0DOOO0DO00 Python Library Reference 0 0 0O O
oooooobooooooog)

index (x)
dooooodxgoooooooboboobobboooooboooooboooobobbooooooo
god

count (x)
00000 xO00000000000

sort ()
0000000000D000000 @nplacel 000000 O0O0ODO0ODOODODODOODO)ODOO
oOoooo

reverse ()
O00o0ooooboooooooooooooooon

obooooOooooooboooobooooooon:
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>>> a = [66.25, 333, 333, 1, 1234.5]
>>> print a.count (333), a.count(66.25), a.count(’'x’)
210

>>> a.insert (2, -1)

>>> a.append(333)

>>> g

[66.25, 333, -1, 333, 1, 1234.5, 333]
>>> a.index (333)

1

>>> a.remove (333)

>>> g

[66.25, -1, 333, 1, 1234.5, 333]

>>> a.reverse ()

>>> g

[333, 1234.5, 1, 333, -1, 66.25]

>>> a.sort ()

>>> g

[-1, 1, 66.25, 333, 333, 1234.5]

511 OO0O0OD0OOOODOOOOO

oobooooooobooooboboboooboooobooooooOoooboobooooooobooooboboaoon
U00ob00oo0O0o0o0o0o0o000 (Mast-in, first-out”) OO 000000000 O00O00O00O00 append()
Doooooboooodgoooooooooooobidpep () DO00O0O0O00O0O0O0O0O0O0O0O0O0O00O
gooooooboooo:

>>> stack = [3, 4, 5]
>>> stack.append (6)
>>> stack.append(7)
>>> stack

[3, 4, 5, 6, 7]

>>> stack.pop ()

>>> stack
[3, 4, 5, 6]
>>> stack.pop ()

>>> stack.pop ()

>>> stack
[3, 4]

512 OO0O0O0OO0OOOODOODO

gbooboobd uewe) D0 00OO0O0OO0OO0OODOOO0OO0OODDOODODOOODOODODODOOOOOOO
ODO00D000 (Mirst-in, first-out”)D OO0 O0DO0O00D0000D00O0O0O append() OO0DOOO0OOOODO
ooooooooooooOOoOOO0OO0O0O00 o0DOOOD0 pop() UOOOOOOOOOOOOOOOOO:
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>>> queue = ["Eric", "John", "Michael"]

>>> queue.append ("Terry") # Terry OUODO (arrive) OO
>>> queue.append ("Graham") # Graham OOOO0O

>>> queue.pop (0)

"Eric’

>>> queue.pop (0)

" John’

>>> queue

["Michael’, ’'Terry’, ’Graham’]

513 O0O0ODOOOODOOOOCOOO

U0b0O00obO0o0ooObO00bOO0o0obOOo0obO0oobo0ooo0oo0oOon0n: filter() O map () Oreduce ()
ooo

‘filter (function, sequence)’ 00 U000 OO sequence 10 00O item OO O function (item) 0 0 00O
0000000000000 00(@O0O0d sequence000D00)00000ODODOODO0OOODODDOO
OO0o0oooooooooooooooooo:

>>> def f(x): return x $ 2 != 0 and x $ 3 !=0
>>> filter (f, range (2, 25))

[5, 7, 11, 13, 17, 19, 23]

‘map (function, sequence)’ 0000000 sequence 00 0O item 00O OO function (item) OO0 0000
gooooboobooooboobooooobbooooboooboboooboobooooboboboooDoboOooog:

>>> def cube(x): return x*x*x

>>> map (cube, range(l, 11))
[, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

>>> seq = range (8)
>>> def add(x, y): return x+y

>>> map (add, seq, seq)
(o, 2, 4, 6, 8, 10, 12, 14]

‘reduce (func, sequence)’ 00000000 0ODODOO0OOO2000000000 funcO0DOODOO
sequence 1000000000 0DOOO0DOOODODOOOODOOODOOODOOODOOODOODODOODOOO
0000000000000 oo00ooooo0 100 1000000000000 ooooOoooog
od:

>>> def add(x,y): return xty
>>> reduce (add, range(l, 11))

55

goboobooboobooooobooooooooooooooobo;ooobooobooooboboon
oooooo

jgooooooooooooooooooobooooooboooboboboooooooooobooooon
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gbobooobobobobgoobooboboobobooboboboobobobooboboooboobo

bobooobouoboboooboobooboboooooobOoboooooboobooboooobobooooon
gooooo:

>>> def sum(seq):
def add(x,y): return x+y
return reduce (add, seq, 0)

>>> sum(range(l, 11))
55

>>> sum([])

0

30000)0D00000000D000 sum() ODOODOOODOOOO:000000D0OO00OO0DOO

000000000 0000000000 sum(sequence) 000000000000 O0OO0O0OOOOO
oo0o2300000000000

514 O0O0O0OOOODO

00000000 (istcomprehension) OO0 000000 map () O filter () O lambda OO OOO0O
0000000000000 O0O00000O000000000O00O00000O0b0000O0O0b0000o0n
O00o00o0oo0oobooobooooooooboooooooboo0ooobooooo0nong ferooono

ubobodabobogbobgobodnD forbodbO if00b00b0b0Oboobbooboboobboann
gbooobooboobooogon

>>> freshfruit = [’ Dbanana’, ’ loganberry ', ’'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]

["banana’, ’loganberry’, ’'passion fruit’]

>>> vec = [2, 4, 6]

>>> [3*xx for x in vec]

[6, 12, 18]

>>> [3xx for x in vec 1if x > 3]

[12, 18]

>>> [3%x for x in vec 1f x < 2]

[]

>>> [[x,x**2] for x in vec]

[[2, 41, 1[4, 1e6], [6, 36]1]

>>> [x, xx+2 for x in vec] # 000 - 00000O0O0OOO0OO0OOO
File "<stdin>", line 1, in ?

[x, xx+x2 for x in vec]

S

SyntaxError: invalid syntax

>>> [ (x, x**x2) for x in vec]
[z, 4), (4, 16), (6, 36)]
>>> vecl = [2, 4, 6]

>>> vec2 = [4, 3, -9]

>>>

[xxy for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> [x+y for x in vecl for y in vec2]
(¢, 5, -7, 8, 17, -5, 10, 9, -3]
>>> [vecl[i]#*vec2[i] for i in range(len(vecl))]
[8, 12, -54]

O00dodbdb0Omep() OOO0OOOOO0OO0O0O0DOOO0O0O0O0O0O0DODOOCOOOOOOOOOOO
oooooobooono:
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>>> [str(round(355/113.0, 1)) for i in range(l, 6)]
(3.1, 3.14", 3.142’, 7"3.1416", "3.14159"]

52 del O

gboboooooooooboobooboboboboooooobooboooobobobOg:-000 del
ooboboooooooooooooobOoobOoobooobOoo(@ooboobooboobooooonog
goocoooo)ooooobobooooono:

>>> a

[-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]
>>> del af[2:4]

>>> a

[1, 66.25, 1234.5]

delOOOO0OOOOOOODOOOO:

>>> del a

oo00o0bo0o0bD «00000D00@CODOD0 aO00O0ODOO0OO)ODODOODOOODDOder00ODOOODO
gbooobooobooobooon

53 DOOOOODODO

O0000000000000000000000000000000000000000000000
00000O0000000000 (sequencey 1000 0000000 OPython 000000000000
00000000000000000000000000000000000000000000000
0:000 (tuple)y 0000

boooboboooobooboobooboooobooooobooboobOobooOog:

>>> t = 12345, 54321, ’'hello!’
>>> t[0]
12345
>>> t
(12345, 54321, ’hello!’)
>>> # J0000000o0o0ooo
.u=¢t, (1, 2, 3, 4, 5)
>>> U
((12345, 54321, ’'hello!’), (1, 2, 3, 4, 5))

ubboobobobobooboobooboobooboboobooboobuooboobooaonooa
gbooobdooboobo;goboboboobobooboobuooboooboboo@wbooboboboobon
goooO)oooooboooooon

oboooobooooboobooboboobox,yyoobooooooooooobooboobooo
oboboooboobobobooboooboooobobo:-oboooooooooooooboboobooooon
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gooooboobooobooobooooboobobooboOo)yooobooobooobooboboooobo
gbobooboobooooboboooogooo

oo obOuobOOol1ooboooooobooboobobo:-0oo0oo0ooooooooobOobobon
uobooooOoooobooboooboooboobooboob;b00b00b000b000b0DbO0000
ooooboobo @oooobooboobooboooobooo)yooobooooobboooboboboooDoo
oooobooooooboboboooooboon:

>>> empty = ()

>>> singleton = ’'hello’, # <—— 000000000
>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

("hello’,)

Ot = 12345, 54321, 'hello!’ OODOOOOODO (tuple packing) DO O 0O : 0 12345054321
U000 'hello!r 000000 DO0ODO0ODOOODOODOODOO:

>>> X, y, z = t

O0000000000D0D00D0DDO (sequenceunpacking) 00 000000000000 O0O0O00O0OO
ooobooooOooboooooboooboooooobooooboooooooooooobooooboooooboon
gooooobooooooboooooobobooooobobooooboobobooooobOobooo
ooooooo

obooboobooboooooobooob:oboobo0ooboobbooooooboooboooonoDn
uboboobOooooooboooooo

54 0O0OO

Python OO ODOO (se) 00D O00D0O0O0ODOOODOOOODODOOODOOODOOODOOODOOODOOODOO
0000000000 00000Set0 000000000 (union)d OO (intersection)d O O (difference)
000 (symmetric difference) 00 00000000 0DOO0OOODOODOOO

gboooboooooooboooood:
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>>> basket = [’apple’, ’'orange’, ’"apple’, ’'pear’, ’'orange’, ’'banana’]

>>> fruits = set (basket) # DO000O0O00O0O0O0O0O
>>> fruits

set (["orange’, ’'pear’, ’"apple’, ’banana’])

>>> ’orange’ in fruits # 0DOoOooOoOooooooo

True
>>> ’crabgrass’ in fruits
False

>>> ¢ D0000000000O00000000

>>> a = set (’abracadabra’)

>>> b = set(’alacazam’)
>>> 3 # a 0OOOOOO4
set(["a’, 'x', 'b', 'c’', 'd'])
>>> a — b # a 0000 b OGQOGQQoad
set (['r’, 'd’, 'b'])
>>> a | b #al bpbOOdooOad
set(["a’, 'c¢’', 'x", 'd’, "', 'm’", "z’", "1'1)
>>> a & b # al b OOoooooag
set(["a’", "c’'])
>>> a ~ b # a 000 b OOOOOOOO0OO
set (['r’, 'd’, 'b’, 'm’", 'z’', "1"])

55 00O

0000000000 Python OO ODOOOOOOOODOODOOO (dictionary) DODOODOODOODOOOO
“0000 (associated memory)” 0 “O00 00O (associative array)’ 0000 O00OD0OOO0D0OOODOOCOCOODOO
00dooboobooooooobobuobuoboboboooUo obo (keyobobobobooboooobobooO
0oo0o00oDoD00o0dooooDoOdOo,0000do00doo0oooooDoooooooooooono;,
0000000000000 000000DO000DO000000bOO0OOO0oDO0O0o00DbOOoDOoOooDOooDa
0000ooooboobObO0000000ooooobobODOn append () O extend() DOODOOOO
0000000000000 00O00DO00bOO00ooO0oDo0ooOo0o0ooDoooOoooDOOoooOoDoOooDn

U0000o0ooD0oDbOonbo 0o (key): O (value) D0 O0OOO0D0O0O0ODOO @OOOO)ODODOD
O000obDooDobo0o0ooooDooo0ooon (race)D00: {(yDO0O0OOOOODOODOODODOO
OO000 key: value 0000000000000 0O0O00OO0OO00OO000O00O0O key: valueODOOOOD
0;0b00000b00bo0o0ooobooooobooooooobonoog

gbooooooboooooboboooobobooooboboboooobobobooooboboboonog
U000 delOkey:vauie OO DO OOOODOOO0OOODOOOODOODOOOOODOOOODODOOODO
boboooobobooooooboboooooobooboboooooobobooboobOoboOooo
obooooOooooooboooooo

Ob000ob0O0O0ob0O0 keys() OOOO0OODOOODOOOOODOOODOOOOODOOOOODOOOOODOO
ooboo0o @obo0oooboooobooobooooD sort () DOODOOODHODODOODLODOO
0000000000000 D00O000D has_key() DOOODOODOOO

obooobooooboboooobon:
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>>> tel = {’jack’: 4098, ’'sape’: 4139}

>>> tel[’guido’] = 4127

>>> tel

{’"sape’: 4139, ’'guido’: 4127, ’jack’: 4098}
>>> tel [’ jack’]

4098

>>> del tel[’'sape’]

>>> tel[’irv’] = 4127

>>> tel

{"guido’: 4127, ’'irv’: 4127, ’'jack’: 4098}
>>> tel.keys ()

["guido’, ’irv’, ’'Jjack’]

>>> tel.has_key (' guido’)

1

dict () DOOOO0OODOOOOOOODOOOOOOODOOOOODOOOOOOODOODOOOOODOOn
goooooboboooboobogoobooobooooooooboboooooboboboboooobobooooo
gboooboooobooboodg

>>> dict ([ ('sape’, 4139), ('guido’, 4127), (’jack’, 4098)1])
{’"sape’: 4139, ’jack’: 4098, ’'guido’: 4127}
>>> dict ([ (x, x*x2) for x in vec]) # 0O0o0oooooooo

{2: 4, 4: 16, 6: 36}

56 J0OODODOOODOO

gbooobooboobobbobiO0diteritems () DO0OOO0OO0DOO0ODODOOODOOODODOO
gooobooon

>>> knights = {’gallahad’: ’'the pure’, ’'robin’: ’'the brave’}
>>> for k, v in knights.iteritems () :
print k, v

gallahad the pure

robin the brave

ODOo0oooo0odoo0odboOoO00OOenumerate() DO0OO0O0OO0OOO0O0O0OOO0OO0OOOOOOOO0O
obooobooooobon

>>> for i, v in enumerate([’tic’, ’'tac’, "toe’]):
print i, v

0 tic

1 tac

2 toe

gobooboooooobooobooboooobooboonoD zip() ODOOODOOODOOOODO
oooooooooon

36



>>> questions = ['name’, ’'quest’, ’favorite color’]

>>> answers = [’lancelot’, 'the holy grail’, ’blue’]
>>> for g, a in zip(questions, answers):
print ’‘What is your %s? It is %s.’” % (g, a)

What is your name? It is lancelot.
What is your quest? It is the holy grail.
What is your favorite color? It is blue.

g00oo0ooo0oooooooboo0ooo0oo0o0ooooooooooooooobooboooon
reversed () UOOOOOOO

>>> for i1 in reversed(xrange(l,10,2)):
print i

= w oo J w0 -

OO000000000000000DO0Osorted() UO0OOODOOOOOODOOOOOOOOOODOO
goooobooboooobooboooooo

>>> basket = [’apple’, ’'orange’, ’"apple’, ’'pear’, ’'orange’, ’'banana’]
>>> for f in sorted(set (basket)):
print £

apple
banana

orange
pear

5.7 DOODOOODODOO

whileD if0 OO0O0O00O (condiction) 00000000000 O0DOOOODOOODOODOOODOODOO

0000 in000 not in0000O0O0ODO0OO0OODDODODOOOO0ODOD@MUDODDODDOOOO)OO
J00ddoboo0odnU isd000O is not 00000000 oooooboooogad
0000000000 00000000000D000D000D0o0oDo0ooDOooDOooDoOooDoDoooDOoog
0000000000000 0O000O0bO000DbOO00DO0OD0DDOOoDOoOooOOoOoooooOon

00000 (chain) DOODOO0O0OO0O0O0O0O0O0O0OOa < b ==cO0a0p0d00000000O0 O ¢
do0o00ooooooooooood

J000ooooooobD andd or 00000000 OoO0oOoOoOoOODOD (@MODO0000oOoooo
0H)ODODOO (megate) D not 00D O0ODO0O0O0OO0O0O0ODOODOODOOODODODOODOODOOOODLDOO
OO0O0O0O0OA and not B or CO (A and (not B)) or CcOOOOOOO0OOOOOOOOOOOO
OOnot 000000000 0OOor0000O000oOobOO0O0O0oODbOOO0ObODbOO00o0ooboboooooonO
oooooooono

000000 andd or 00000000 (short-circuit) OO0 0O:000000000OO0OODOO0O
000ooobOoooooooOo0oo0ooooooooooooooaAaD cOOO BOOODOOOA and
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B and CUOO cOODOOODODOODOOODOOOODOODODOOODOODOOOODOOODOOODOO
gbobooboboooobooooooboooo

gboboobobooobooboboooooboooobobooooboan

>>> stringl, string2, string3 = ’’, ’'Trondheim’, ’'Hammer Dance’
>>> non_null = stringl or string2 or string3

>>> non_null

"Trondheim’

PythonOOOCOOOOODOOOOOOOOOOODOOOODOOOODODOOCOOODOOOO
gbooooOoboboboobOoboooobobo cobobobooboobooboboboonbOO ==00000
=0000b0b0obo0oboooooboboooobooboooogoo

58 DUOUODOODOOODOODOO

ooooooOoo0ooooDboo0ooooDooO0ooooDoOoo0ooooDoboDOoObO O00Og (lex-
icographical) DO O O0O0O0OOO0: 0000000000000 O0OODOOOOOODOOOOOOOOOO
goooooobooboboobogoobooooooooooboboooooboboboboooobobooobooo
toooboboooboobooboboooooboobobooooobooboooooobobooooon
gbooooobobobooboobobooooooobobooooooboboooooboboooon
obooooooboobooooobooboboooooboobooooooboboooooboOoboobooon
gooooo@uoo)oooooooobooooboooobooooboooobobobooboooog
U0 ascnoogoboobObooooooboboboooooboboboooooobooboobooon
ooo:

(1, 2, 3) < (1, 2, 4)

[1, 2, 3] < [1, 2, 4]

"ABC’ < ’C’ < 'Pascal’ < ’'Python’

(1, 2, 3, 4) < (1, 2, 4)

(1, 2) < (1, 2, -1)

(1, 2, 3) == (1.0, 2.0, 3.0)

(1, 2, (faa’, "ab’)) < (1, 2, ("abc’, 'a’), 4)

oboocooobooboooboboooobooboooobobooooboboooooboobobooonog
goboooboobooobooobooooobooobooboboobbooboooO0oooooOoODO disy O
OO00D00 ¢ring) 00000000 DOOOO0DOO00ODO (upleyOODOOOO0ODOOOODOOODO
ooo!

obooooooobOoobooboooooooboboooooooboobooboobObOOOOODOD
googooo

00000000000 00000000000000000000000000000;Python0000000000000
ooooooooooonoo
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0d

Juood

PythonO0ODOOOOOOOODODOOOOODODODOOOOOOOODOO @WOOOO)DOOOO
oobooobooooooboooooobooooboooooooooooooooooboooboooonoog
gooobooobooboboobooooboooobooobooboooboobobooDbobobobOoboboOD bo
uoo (seripr) DOODOOOOO0;0000000000000000C00O00O000O00O00OO00ODOAO
obooooobobooooobooooooboboooooboboobooboboooooboOobooon
gobooobooobooooboooboobooboobobooooboooboooboobbooboboobboboboooDoo

obooobooobOobooboobooobDpythen DD OD0OO0ODOOOOODOOOODOODOODOOOO
O0oooooooooooo0oobo0o0o0ooooooboooooboo0ob0 00000 (module)DODOOO;
booboobOobooboooubtodmen00D000@OOODOOODOOOOODOOOOODOO
obooobOobooooobooo)b mpeorr(@O0OO)000OODOOOOOO

obOooO0OO0 pythonOOOO0OOO0OOO0OOOOODOODODOOOOODOOOOOOOOOOO0O pyyO0O
gooobooooooooooooboooo@Wooo)ooboboboOooD0b000U_name__ 00O
bobooobooboooooooobobooooooboboooooboboboooooboOoboOoDbo
O “fbopy DOOOOODOOODO:

# Ooooooooooood

def fib(n): # n00000000DO00O00O00ODODOO0ODOO
a, b =20, 1
while b < n:
print b,
a, b = b, atb

def fib2(n): # nOO0O00O0O0O0O0OOOOOOOOOO
result = []
a, b=20,1
while b < n:
result.append (b)
a, b =Db, atb
return result

OO Python OO DO0DD0O0D0DDO0ODO0ODDODOODOOOO importJOOOOO
>>> import fibo
gdddddfibodogoooooobbbbbbbbbbbbbdddogoUuga

U0;00000000 fipoOOOOOOOOOOOOODOOOOOODOOODOOODOODOOOODOO
oooo:
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>>> fibo.fib (1000)

112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

f, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ _name_

"fibo’

boboobooooboobooooboooooboooo:

>>> fib = fibo.fib
>>> £ib (500)
112 358 13 21 34 55 89 144 233 377

61 DOODOO0ODOODOOODOOO

0000000000000 000000000000O000000000O000oooooooooo
000000000000 0000000D000D00000000000 import 00000000000
ooog!

goooooooobooboobooooooooooobooooboobooooboboboooooDooo
bobooboobobobooooboobooboobooooooboobobooooobOobooooobOoboooon
obooooobooooooboooooobobooooboboooobOoboboooboOobooon
gboooooboobbooooboobobooooooboboboboooobobooooboboboooon
000000000 modname.itemname 0000000000000 O00C0ODOO0O0O0OO0ODOOO
OO0000000000000 import 000000000 import O0DDOOO0D0OOODOOO (D

O0o0oooooooooO)00ooooD0o0DODOO0O000000000o0DO0mmpert000ODODODO
00 mport 000000000000 DOOOCOCOOOOOOOODOOOOOOODOO

import OODOOO0OO0OD0OO0DOO0O0OOD0O0Dmpoert 00000000000 O0D0OODOOOOODOODO
gboogoboooboobooboboboob:

>>> from fibo import fib, fib2
>>> fib (500)
112358 13 21 34 55 89 144 233 377

OO0000O0mport 000000000 0O0DOOOODOOOOOOOODOOOODOOOOD
o000 @oboobobO00dfiboOOOoOoOoOomO

ooooooo0ooboboooobDt mpert DODOOOOODOODOOO:

>>> from fibo import =
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

OO00oo0oo000o0oDboO0o0 OOUOooOoOoOO00o0DO0O000000 import000O0O

0000000000 ‘00’000 ‘0°00;0000000000000000000000000000000000O00
oooooooo
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6.1.1 OOODOOOOOO

spam 000000000000 import 00000000000 ‘spampy OOODOO0OODOOODO
U0O0000o000O00oD0b000000 PYTHONPATHO DO OODOOODODODOODOODOODODO
OOOOOPYTHONPATH O OO OOO PATHOODODUODUODOOOOOODOODOOOODOOOOO
PYTHONPATHO OO OOOOOOOOODOOODOOOOOODODOOOOOOOOOOODOOO000Oo0OO
oobo0OoobobOoOoobbobooOooooO0oooooO;UNnix000000o00o00 ‘.:/usrlocalllib/python’
uon

goboboooobobbog sys.path00000000000D0D0000O0O0O0O000O0OOsys.path
Oo00000oo0oo0oo0o0ooO0ooooO0o0oo0 (0000000 O0)OPYTHONPATHO OO DO OD
gboobooooboboooboobobooboooooobOpPythonOOOO0OO0OO0OOO0OO0ODOOOOODOO
oobooooooooobooobooboooobooooboooooooobooOoboooooobooooboooo
gooooooboooooooboboooboobobobooooboboboobooboboboooobOobooo
O0000oD0O0o0000oDoO0o0000oD0000oD00Python00DDOODOOO import D
OO0O00ooOoO0000oDOo0c0000mport0000000000DOOOO0ODOOOOOOOODOO
obooobooboooobooboboooboooobooD e200*000DO0OO0OO000DO0OOOODOO

6.1.2 ‘00000000 PythonOOOO

0000000000000 000000000000000000000000000000000
‘spampy’ 1000000000000 ‘spampyc 0000000000000000000O00O0OO00
000000 spam0 “000000000007000000000000000 ‘spampyc’ 00000
000000000000 ‘spampy 0000000000 ‘spampyc 00 0000000000000
00000 ‘spampyc’ 000000000000

O0Ospampyc U0 DO OO00O0O0O0O0OO0OOODOOODOOODOO0OOOODOspampy’ DOOODOOODO
UoooO0oobooOoooboooobooonn sspampyc DOOO0OOOOOO0ODOOOOOOOOOODOOO
oboboooooooOo;oboooboobooooooboooboobooboooboooobog ‘smap.pye’
Uo00o0o0o0ooboobobOoboobobooogoDsspampyc DODOOOOOOOOODOODOOOOOO
OO000D00OPythonDDODOOO0O0O0DOOOO0ODOOOODODOOOODODOOOODOOOODODOO
gooo

oooooobooon:

s Python DO ODOOO -O00ODOD0OOCOOODOOODOO (optimize) OO OOOODODOODO
‘pyoo DOOODOODOODOODOOOCOOOCOOOOOOOOOO0OO0OO0O0DOOOODO;0bO0DbO00
assert 00O SET_LINENOOOOOODOOOOOOOOO-000000O0O0O00DOOOOOOO
ugbooobdad,; ..pycbooboobDOO0..pydoboobooboobOobDOOoDLDOODOO
ooogoog

«000-0000 (00)0 PythonOOOOOOOOODOOODOOOODODOOODOOODOODO
gobooboooboobooobooboooobooboooooboooobo0oobDooo00bD __doe
oooooooooooOooooooDbob0o0oonD pyo 000O0O0ODOOO0OO0ODODOOOO
oobooboboobooooooobooobooboooboobooboo0ooobooobooobooog
oooobOobooobooboooooboooooobonoo

e ‘pyc 00000 ‘ppyo UO0ODOOOO0DODOOODODODOOOODOODOOOODOOOODODODOO
oooobodObOpye 00000 ‘“pyoo 00000000 OOOOOODOOOOOOODOOOOO
gooo
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- JO00DbO0O0OO00DOOO0OObODLOOOObODOOOOObOOOOOODbDOOOObODOOg “pye’
Opyo0O000000O0DODOOO0O0OO0O0OO0O0O0O0O0O0O0ODOOO0OOOOODOODOOO0OO
OO0000000D000 mport 0000000000 DOOOO0ODOOODOOOODOODOOODODOO
ob00oob0ooooboboooodpye 000 ‘pyo DO0OO0ODOODOOODOODOOOODOO
gboooboooboog

- J00DOO0O0O0ODDOO0O0OOOO ‘spampy’ 0 0O0 ‘spam.pyc’ (OO OOOODO0O ‘spam.pyo’) O
00doboboobuoobobouobodpython DO 0OO00O0O0ODDODO0OODOOODDOODOOOODOO
odoodooooooooooooooooog

e compileall O0pyc 0000 QOO -O000000O ‘pyo 0000)OOOODDODOO
ubodbouodgobouogboooboobooboon

6.2 DOOOOOO

Python OO0 O0OD0ODDODOOOO0O000O0DOODOOOOODODOODOO0OOOOODDOODO Python O
OO0O0O0O000O0 (Python Library Reference) (D0 “00000000O0DOO”)O0OO00OO0ODODO
boooobooooobooobooboobOoboboooobooooo;obooboboboboOobooobooon
gooooooooboooobooboooboooobooobooooobbooooboooboobboOooDboo
goboooboobooooboooobooobooobooooboooboooobooooooooboooa
obobOoboobOobobobooooboobobo0ob0obO00ooobO0ob00o000b0O0000n amoeba
Uo0b00000 Ameeba D0 0O O0O0D0O0O0D0O0O0DOO0O0ODOOODOODOOODOODOODOODOOO
oo0ooobobooboobo0ooDooboboooobOod:sysd00O PythonOOODOOOOODOOOOODOO
Ub000 sys.psl U sys.ps20000000000O00O0O0O0COOOOOOOOOOOOOOOO
oooooooao:

>>> import sys
>>> sys.psl
I>>> !

>>> sys.ps2

’ 4

>>> sys.psl = 'C> '/
C> print ’Yuck!’
Yuck!

C>

gbooobooboobgoobgooooobobobooboobooboobooobog

00 sys.path 000000000 CO0OO0OOOOCOOOOODOODOOOOOOOODOOOOO
UO00Osys.path 00000 PYTHONPATHOOUOOOODOOOOOOOPYTHONPATHOOOOODOO
oboooOobooooobobooooobobooOoobobooobooboooooboOoobooooOon:

>>> import sys
>>> sys.path.append (' /ufs/guido/lib/python’)

6.3 dir() OO

gobodd dir() D0bO0OO0O0O0OO0OO0ODOODODOODDOODDO0ObObOO0ODbDO0O0ODODdic()
gboooboooobooboooobon:
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>>> import fibo, sys

>>> dir (fibo)

["__name_ 7, "fib’, ’"fib2’]

>>> dir (sys)

["__displayhook__ ', ’__doc__ ', ’'__excepthook_ ', ’__name_ ', ’'__stderr_ ',

! __stdin__ ', ’__stdout__', '_getframe’, ’api_version’, ’argv’,
"builtin_module_names’, ’'byteorder’, ’‘callstats’, ’'copyright’,
"displayhook’, ’exc_clear’, ’exc_info’, ’'exc_type’, ’'excepthook’,
"exec_prefix’, ’executable’, ’exit’, ’'getdefaultencoding’, ’'getdlopenflags’
"getrecursionlimit’, ’'getrefcount’, ’'hexversion’, ’'maxint’, ’‘maxunicode’,
"meta_path’, ’'modules’, ’path’, ’'path_hooks’, ’"path_importer_cache’,
"platform’, ’'prefix’, ’'psl’, ’"ps2’, ’'setcheckinterval’, ’setdlopenflags’,
"setprofile’, ’setrecursionlimit’, ’settrace’, ’'stderr’, ’stdin’, ’stdout’,
"version’, ’'version_info’, ’warnoptions’]

~

ob0booo0O0bO0dir() DO0OO0O0O0OO0O0OO0O00O0O00DbO0O00

>>> a = [1, 2, 3, 4, 5]

>>> import fibo, sys

>>> fib = fibo.fib

>>> dir ()

[/_name__', ’"a’', 'fib’, ’"fibo’, ’sys’]

gboboobOooboooooboobooboobooooobooooboboooobobooonbOOoDbn

dir() DOO0O0O0OO0O0O0OO0OOCODOOOOOOCOODOOOOOOOOO0O0O0OO0O0OO0bO0O000O00O
ob00000__pbuiltin._ OOO0OO0OO0ODOO:

>>> import __builtin___

>>> dir(__builtin__ )

["ArithmeticError’, ’AssertionError’, ’'AttributeError’,
"DeprecationWarning’, ’'EOFError’, ’'Ellipsis’, ’EnvironmentError’,
"Exception’, ’'False’, ’'FloatingPointError’, ’IOError’, ’ImportError’,
"IndentationError’, ’IndexError’, ’'KeyError’, ’'KeyboardInterrupt’,
"LookupError’, ’'MemoryError’, ’NameError’, ’None’, ’'NotImplemented’,
"NotImplementedError’, ’'OSError’, ’'OverflowError’, ’'OverflowWarning’,
"PendingDeprecationWarning’, ’ReferenceError’,

"RuntimeError’, ’RuntimeWarning’, ’StandardError’, ’'Stoplteration’,
"SyntaxError’, ’SyntaxWarning’, ’SystemError’, ’SystemExit’, ’'TabError’,
"True’, ’'TypeError’, ’UnboundLocalError’, ’'UnicodeError’, ’UserWarning’,

"ValueError’, ’'Warning’, ’ZeroDivisionError’, ’__debug__’, ’'__doc__',

! __import__ ', '__name__ ', "abs’, ’'apply’, ’"bool’, ’'buffer’,

"callable’, ’'chr’, ’classmethod’, ’'cmp’, ’coerce’, ’'compile’, ’'complex’,
"copyright’, ’credits’, ’delattr’, ’dict’, ’'dir’, ’'divmod’,

"enumerate’, ’'eval’, ’'execfile’, ’'exit’, ’file’, ’"filter’, ’float’,
"getattr’, ’'globals’, ’'hasattr’, ’'hash’, "help’, ’'hex’, ’id’,

"input’, ’int’, ’intern’, ’isinstance’, ’issubclass’, ’iter’,

"len’, ’'license’, ’1list’, ’locals’, ’'long’, ’'map’, 'max’, ’'min’,
"object’, ’'oct’, ’'open’, ’'ord’, ’'pow’, ’'property’, ’‘quit’,

"range’, ’'raw_input’, ’'reduce’, ’'reload’, ’'repr’, ’'round’,

"setattr’, ’slice’, ’staticmethod’, ’'str’, ’string’, ’sum’, ’super’,
"tuple’, ’'type’, ’"unichr’, ’unicode’, ’‘vars’, ’'xrange’, ’zip’]
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64 OO0OOO

OO0000 (package) DOPython OO O DOODOOOODOO “0DO00OO0DOOOONO (dotted module names)”
0d0D00DoU0oo0ooooooooooooDo A.BOO0AY0D00000DOOOOOOOOOO ‘B
0000000000000 U0oU0oOdDoO0DO0U0D0ODO0ODO0DO0OU0OLOUOOoDODOODODO
000000000000 0oo0oDo0o00o0ooo0o0o0oDoO0o0oDO0o0O0O0DOdNumPy O
Python Imaging Library 0 0000000000000 DO0OOCO0O0O0ODOOCO0OO0OODOOOOOOO
odoooooooooooooooo

obooobooooooobooooobooooboooobooboooo¢cooooo»yboooon
goboobooboooooboooooobooboboooboo@uoooooDoDOog “wav, “aiff, “au’
uboboboooo)bobooooboooobooobobobobooooooboooooooboooon
gobooboobooboobooooboooboobooboobOoobOOoobOOobobOOooOOoOoobOOoooonoo
ooboooooboooboooboooboobooo@uooboooobooboobobooobooboooog
goooooboooooooboo)booobooooboobooooboooboobooboooboobboooDboo
uboooboooobobooooboobooboob @oboooobooboobooooD)yobooooobo
gooooo:

Sound/ oooooooooooo
__init___.py go0oo0o0oobo0ooooOoooa
Formats/ godo0b0o0o0ooooooooooooooo
__init__ .py

wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

Effects/ goooooooooooooo
__init__ .py
echo.py
surround.py
reverse.py

Filters/ gooooooobooono
__init__.py
equalizer.py
vocoder.py
karaoke.py

OO000D0 import 0000 PythonD sys.pathOO0O00D0000000O0O00O0DOOOOODOO
gbooobOobooooobooooboooon

ooooooOoOOo00boo00ooooboooobboonoog pythonOOOOOOODOOOOO ‘_init_.py’
obooobO:00000000000000000000string 00000000 O0DO0O0ODOOODOO
goooooooooboooboobobooooogooooooboooDoboboooooobOobDooo
gboooobooooooboon “_nit_py DO00O000O0DOOOO0OOO0ODOOD_init_.pyy 0000
obooobOobOooooboboboobooboooon a1l O0O0O0OO0O0O0O0OO0OOO0O0OO00OO

oboobOobooooobobooobooboooobOob0 mpert000000O0DOOO0ODOO:

import Sound.Effects.echo
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UbO0b0b0b0obO00 sound.Effects.echo 0000000000000 O0OO0OO0OO0OOO
gbooobooooooobooooog:

Sound.Effects.echo.echofilter (input, output, delay=0.7, atten=4)

OO0000000 mportJ0000000D00O0O0O0ODO:

from Sound.Effects import echo

O000000000 echoOOOOOOechoOOOOOoOooOoooooOobOOoboobOOOOoOOO
gboooobooooboboooooboooon:

echo.echofilter (input, output, delay=0.7, atten=4)

obooobobo0ooboobobobooboobooooobobooob0 mpert OO OOOODOO:

from Sound.Effects.echo import echofilter

Uo0DDb000D0O00b00n echoODOOODOOOOechofilter00dnoooononOOg
goo

echofilter (input, output, delay=0.7, atten=4)

from package import item D000 0O0iten 000000 package D00 00000 (ODOODOOOO
0o00HoooooboooooooOoobuobuoobUObUUdpackageD DO OO0 OoOooobooogd
0000000000000 00import 00000 em OO0 D000 0OO0O0OOOOOOOOOOOO
00;0000000Db000dDiemO000OC0ODOOCOOOOOOOOODOOODOODOOODODOODODOO
000000 b0ObO0O0Ob0O0O0b000bDO ImportError 0000 oononO

U000 import item.subitem.subsubitem OO0 D0 0000000000000 subsubitemdOOOO
0doo0d0ooo0ooOooooooOo, 0000000 o0oo0oooooDOoooDoooDooooDOoooDo
gooooOob0oobooboboboooobooooooo

641 0000000 *0O importdOd

000000000 from Sound.Effects import +000000000O0OOOOOOCDOOODOO
oooobooooboooooboooobooobboboooobooooobooooboooobooooboo
00000 mport 000000000000 DO0O0O0OO0ODO0O0O0OODOODOOO0O MacU Windows [
bobooboobooobooboboooobooboboooooboboooobooboboooooboOooboooon
gbobooooboooooobobooooobobooooobobooboobobooooooboOobooon
00000000 ‘eECHO.PY OOO0O0O0ODO echoOOO import 0OOO0O0OEchoOOOOOO0OOODOO
Uoooooobo0o0o @UubO0O windows95SOO0O0OO0O0OO0O0ODOOODODOODOOOOODOODOODOO
Oo0Do0oooOoooooOo)ooobosh s+3000b000oooooooooooooooooon
obooooOooooooboooooo

obobOobOobOoboboooooboooboobooboooooooooo0obO0ob0oobobobOimport
oboooboooboobobo:b00000 “_nit__py 0000 __all__ 0O0O00O0O0O0O0D0OOOCODOO
000D from package import » OO000O0D00 import 00000000000 O0OO0O0DOOOD
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gboogbooboobboobbobboboboboboobooboobooboobooboobooooo
OO000o0000*0mport 00000000000 00D0O0OO0ODOOOODOOOO “_init__.py’ O
obooboooboboooboobob0obO00obO0b0bO000 sounds/Effects/__init_ .pyd 00O
gbooboobooaboogbooboobgooban:

all = ["echo", "surround", "reverse"]

0000000 from Sound.Effects import «00000Sound0000000OODOODOO 30
Oo0o00oob0o0 mport 0 O0O00OODOOO0OOODOODOOOOODODOOOO

000 __all_ 0O0000O0O0O0O0O0O0O0O0O00 from Sound.Effects import 000000
O Sound.Effects 0000000 0DO0O0OCODOODO0OOCOODO0O mport0000O;000000 (O
0ooooonogooboon “_int_py000O00)00O00O0O Sound.EffectsU import DO OO OO
000000000000 000000000000000 import 0000000 mport 00000000
‘init_py OD0DDO0ODDOO0ODO@ODDODDODDOODODOOODOODODOOODODOO)ODDODOODbObOOODDbODbDDO
000000 0DbO00D00O mport000O0O0DO0OOODOODOOOOODODOODOODOODOOODO
gd:

import Sound.Effects.echo
import Sound.Effects.surround
from Sound.Effects import =

O0OD0O0OOecho D surround D OO OOO0OO0OOOO0ODOO0O0O mport 00O000OODOOOOOODO
O from...import OOOOODODODODO Sound.Effects 000000000 0OO0O0O@MEIOOOO
_all [OO00O0OO0ObOObobOOoboooooHo

goboooooobooboboooooboo«0mport 000000000 DOOOOOOOODDOOOO
uboboobouoboboboooooboboooooobobobooooboboooooobooooon
boooooboobobooooboobooboboooobooboboboooobobooooOoboboOooboooon
OO0o0o000bDOo0n exporyDOOOOOOOOOOOOO

from package import specific_submodule U0 OO0OOOOOOOOOOOOOOOOON
0000000000 0mport 0000000000000 O0ODOO0ODOO0ODOO0ODOO0ODOODOOO0N
gooobbobboooooobobobboooooooooo

642 0O000O0O0OOOOO

0000000000000 o0b00o000bObbO0o0o0o0oDbbODo0oog00surround 000000
echoOOOODODDODODODDODOOOODODO0OOOOODOODUOOoDOoDOoDOoOoOOOOODDDOOO import O
000000000000 mport 0000000000000 O0O0OODO0ODOOOO0ODOOOOOOO
0000000000000 000O0surround 00000000 import echod from echo import
echofilter OO0O0OOOOOOODmport 000D 0OOOOOOODOOODOOO@WDOODOODOO
00o0oooobooooooboooo)DboooobodboDoD0Oimport 000000 ODOOOOOO
O000000ooooooon

oo00o0o0o @db0obOo soundd00OO0OOOOOOH)ODOODODODOOOOOODODODODODOO
oojooboooboooooobooOobooOOooboOO0UoDOoOOobOoOOoUobOOoUD -Obooooboobooboo
ggodobobbbbbtbodooooobobbbOd Sound.Filters.vocoder U Sound.Effects
ool echoOOODODUOOUOUOOUOOODDDODO from Sound.Effects import echoUOUOUOU
ooooogo
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643 0O000O0OOODOOOOOOODO

Uob0o0obO0o0o0O0ooboooooboobbo0onnD _path. O0000O0O0O0OO0O0O0OOOOOCOOOO
‘nit_py O0D0O0000000D00O0O0DO0O _init__py 000000000000 DOOOODODODO
goboooobobooboobboobobooboboboobobs;0oboboboooboobobo
gboboobooboooooboooobooboooooboooooon

gbooobOobobooobobooooboboooobobooooobobooooobooboonog
obooooOoboooooboon
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0d

Juood

gobooboobooboooooboooooobo;oboobooboobooboobboooon
oboooooooboobooooobOobooooooboobooboboooobobooooooboOobooon
oooo

/1 ODO00D0OOOOO0ODODOO

00000000000 0o0bOo0oo0:000000 (expression statement) ] print 0000000
00@UO0o0oobboooouobbDO write() OO0O0OO0DO; 000000000000 sys.stdout
do000d0oo00dooOOoDoooDo0oooooonooonooooon)

gooooooooboobobooooboboooobobboooobooboooDobDooboog
boboboooooboobooooboboobooobooboboboboobooo,oboobooboobooon
obobOoboooOoooobooboooo;coobooboobobOooobOobOobOobooboooooon
gbogbooboobooboobbuobbdobdd stringO0000oobooobooobaobood
gbobooooobooobobobobo;boboobooboo0obobobOoboDoooboboooDooon
Os000000000000000000 (eftargument) 0000000000 0000D000O0ODO
sprintf () OO0 0000000000000 O0O0CODOO0OO0OOODOOO0OOOOO0OO0O0OO0DOOO0

oooooboobOooooobooboooboooooobooboobooboooboooboooboooooon
Python 000000000000 OD0O0DOD0O:00 repr() U str() ODODOODOODODOOODO
oo M™MUOrepr() UOO00OO0O0OO0OO0O0OO0OO0OOODOOOOODOOO

str() DO00ODOODOOOCOOOO0OO0OOOOOOOOODODOOOOO0O000000OObOOrepr ()
oobOooobOooobooooboooobo@uoooboobobooobobooobOboo0oobOOooooOo0oaon
SyntaxError DO D0O0O00)000000000O0C0O0C0CO0O0O0OO0O0OO0OOOOOOOODODODOO
O000Ostr() O repr() OOOOOOOOOO0OODOOODOODOOODOODOODOODOO
gobooobooboobooobooobooooboobooboooooobooooboooooboooboOon

oooobooooooon:
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>>> s = "Hello, world.’
>>> str(s)
"Hello, world.’
>>> repr(s)
"'Hello, world.’”"
>>> str(0.1)
r0.1’
>>> repr(0.1)
70.10000000000000001"
>>> x = 10 = 3.25
>>> y = 200 %= 200
>>> s = ’'The value of x is '’ + repr(x) + ', and y is ' + repr(y) + '...’
>>> print s
The value of x is 32.5, and y is 40000...
>>> # 00000 repr() D0O0OOODOOODOOOODODOOODOO :
... hello = "hello, world\n’
>>> hellos = repr (hello)
>>> print hellos
"hello, world\n’
>>> # repr() UOOOO Python OODOOOODODOOOODO:
repr ((x, y, (‘spam’, "eggs’)))
"(32.5, 40000, ('"spam’, ’'eggs’))"
>>> # J000000000boboooobog:
‘%, vy, ("spam’, ’'eggs’)?
"(32.5, 40000, ('"spam’, ’'eggs’))"

gob22003000000000b0o0b0ooboobooog:

>>> for x in range (1, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# 00000000000 DOO
print repr (x*xxx).rjust (4)

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

>>> for x in range(1l,11):
print ’%2d %3d %4d’ % (X, X*X, X*X*X)

1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000

@oboobooboobdb print 0000000000 O0DO0O0D0O0D00O0DO0: printdO
gboboooobooooog)
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UboboooonooD ryust () U0O0D0OO0OD0OO0O0O00rjust () DODOODOOODOODOOOOOO
boboooooooboobobobobobobobo0obooboob0obO0bOljust() U center()
gbooooobOoboboboooooobooooooboboooooboooooboobOobOooooon
gbgbooobobobobooboobuoboobboboboboobobosbobobooobood
goooboooboooobobooboooooooobooobooooooobooDooooDLooOE@
UoboobooobooobooooboobDn ‘1just(x, n) [0:n])OODOOODOOOODOOODOO
ooooooon)

oobO00bo0o0dn zfill () D00O0oOo0oO0oo0oooOoOooboooooobooooobooooboooonn
oooooooo:

>>> 1127 .z£fi11 (5)

700012"

>>> 1-3.14" .z£fi11(7)
'-003.14"

>>> 73.14159265359’ .z£111(5)
73.14159265359"

sgbdooobooboooooboooboon:

>>> import math
>>> print ’'The value of PI is approximately %5.3f.’ % math.pi
The value of PI is approximately 3.142.

gboobooaobooaoboaboobuoobuooboobooboobobobobobobobooboan
goo:

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 7678}
>>> for name, phone in table.items():
print "%-10s ==> %10d’ % (name, phone)
Jack ==> 4098
Dcab ==> 7678
Sjoerd ==> 4127

oooboogoooo cooooooooboooobbooooboooooOooobOoOooO;bo0o0oDbO0o0oD
obooooooboooboooobooobO0oboooboobOononobbo ssOboooooboo:00000
gbgbooobobobobobooobool str) 0bobobobooboboboobooa
oobooooooooboo@oo)boobooooooo«00bO0DbOO00ODOoOoOoCcUbDOOgn sn
UspO00000O0O0OO0OO0OOO

gboooooooboboboboooobobobooooooobOobOobooobooobooobooooboon
Ub0o0o0O0b0o00oOobO0ob0ob0OOobOon0n $(mame) format UOOO0OO00OOOOO:

>>> table = {’Sjoerd’: 4127, ’'Jack’: 4098, ’'Dcab’: 8637678}
>>> print ’Jack: % (Jack)d; Sjoerd: % (Sjoerd)d; Dcab: %(Dcab)d’ % table
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

gbboobooooboobobooobooobobobooboboobdvvars() DOOOOOOOO
gooooo

51



/72 O0O00D0OOOOODOO

open () D0OD00OOO0O0ODODODOODOONO open() OO ‘open (filename, mode)’ 00000000
oodoOoooObOoOo0ooooooooooon

>>> f=open (' /tmp/workfile’, "w’)
>>> print f
<open file ' /tmp/workfile’, mode ’'w’ at 80a0960>

gbobooboobooboboboboobooboooboobooboboobboobobboobooban
O0o0ooDooO0o0oooobDobDmede 000000000000 0OO00O0 'y 0DO0OOOO @D
gobooobooboooooobooo)bb 'w 00obO0O0’ar 000b0O000O00b00b;0b00
ubobobobobaobooobooobobobooooooobr+ 0obobobobobooon
O00Omoede 00O O0DOO00OODO;000000000'x 000000 0ODOOO

Windows 0 Macintosh O O Omode D "’ OO OO0D0OO0OOOO0ODOOO0ODOOOODOOODOOODOOO
OO0 'rb’,'wb','r+p’ OO000O0000O0000O0Windows OOOOOOOOODOOODOOOOO
ooboooooo;oocobobooobooboboboobooooboobooboobooboooooooooOon
gbooobooobooobobbotascndoooooboooboob0ooo0obOo0oboo0onoOnJPEGH
‘EXe00o0o0ogoobooooobo0ooooooooooooooooooboboooooboooooon
0000000000000 00000O000000Ob00000 MacintoshOOOODOOOOOODO
oboobOoboboooboboooooboo coboooobobooooobobooooooon)

721 O000O00O0OODOODODOOO

gbooobooboosfobooboobooboobobobobobobooboobooon

Ub0o0oobo0o00oboOob0DbOf.read(size) UDO0O0D000OO00D0OOO0OOO0O0DOOOODOOO
Ub0b0000oo0ooooboOb0size00000000000O0O0OOsize00000000O0OO0ODOOO
oboooobooobooobooobooboobos;boobbo0ooo0ooooooOoooOoooboOooonoo
uboobdabgobdaboobdbsizet 000000 0O0O00D00 sizeQOOOOOOO0OOOOOO
oo0oo0o0obOo0o0ooboboobodDbDt.read() DODOOO ("mOooooDO

>>> f.read()
"This is the entire file.\n’
>>> f.read()

rr

f.readline () OO00O0OO0O00 10000000000,;0000 (\n)DOOODOOOODOOODO
obooooooooooboooboboooobooooobooooobooooooboooboooooooono
Ub00oobooobO0ob0OooboOobob0n;f.readline() OO0OO0O00OO0O0O0O0OOOOOODOOOOO
gobooboooooooooooboo "\nr 0000000 10D000DO00ODO0O0ODO0ObOO0ODbOOOO

>>> f.readline ()

"This is the first line of the file.\n’
>>> f.readline()

"Second line of the file\n’

>>> f.readline ()
rs

f.readlines () OO00O0OO0O0O0O0O0O0O0OCODOO0ODOOOCODOOOOODOOODOOOODOOODO
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oobo0od sizehime 0000000000 DODOOODOOOODOOODOOODOOOOOOODOODOOOO
bboobooboboboooboobobooooooboobobooooooobbooooobOoboon
gbooobOoboooobobooooobooooobooboooboobOoooobOOobooooobooobn

>>> f.readlines|()
[/This is the first line of the file.\n’, ’Second line of the file\n’]

f.write(string) 00O string0 000000000000 ONone 0000 0gd

>>> f.write(’This is a test\n’)

gboboobOobooooboboooooboooobooboobooboobooon:

>>> value = (’the answer’, 42)
>>> s = str(value)
>>> f.write(s)

f.tell() ODOODOOO0ODOODOODOODOODOOOOODOOODODOODOOODOODOOOOOOd
0000000000000 0oooooooo0Do0ood0o0ooOoooOOn-t. seek (offset,
from_what)’ 00 0D000000D0OOOOQOO (referencepoint) OO O O0O0O offser OO0 OOODOOO
00;0000 fromwhat O0OO0OOD00OOfrom_what OO0 0000 O0OOOOOQOODOODOO100OO0
0000000000 0oo20000000000000000000000O from_whatOODOOODO0O
00o0ooooU0ooDo00ooDOoU0oooDOoooUOoooDOoooooOoag

>>> f = open(’/tmp/workfile’, ’'r+’)

>>> f.write ('0123456789%abcdef’)

>>> f.seek (5) # OO0O0OO0OO0 eDOOOODOO
>>> f.read(1l)

151

>>> f.seek (-3, 2) # D0OO0OOOO 3000000
>>> f.read(1l)

Idl

UboooboboobodbiOdf.clese()y DOODODOOODOOODOODOOODOOODODOODOO
Uboboooooooboobobddf.close() UOOOOOOOOOOODODOOOOOOOOO
obooooOobooooobon

>>> f.close ()
>>> f.read()
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ValueError: I/0 operation on closed file

OO00oo0o0O0o0O00000000 isatty() O truncate() 00000000 0O0O0O0OO00OO
obobOo;obooo0ooboboocbooboobobooooooooboobobOobobobobOobooon
ooo
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722 pickledODOODO

obooooboobobobooooobooboboboooobooboboobooooboOobOobooon
U0000Oread() DO0OOO0ODOOOOOOO123r 000000000 00ODO0OOODOOO 1230000
int() 00000000 bOO00bOO000OobO0o0bo0boooobooboboooobooobooboon
goboobooobooobooboooboooboooooboooboobooobooobooobooooooonon

go0OoCOCOCOO0O0O0000O0000OOUUUOUO0000DODOD0DODOo0OoOoOoOnOOndPython
00 pickle00O0O00O0O0ODOOOO0OODOOO00O0DOOpickledd0DOOOOODOOOOOOODOO
OPythonOOOOODODO@COOOO PythonOODOOOOONODOOOOOOOODOODOOOOOODO
000000 picking(@OO0O @©OH)ODOODOpickle)OOOOOOOO0O0O0O0O0O0O000O0O0O0O00O
O0O000000 unpickling (O pickle 0)O0O000OOpickle OO unpickle 00 O0O0O0D0O0ODOOOOOO
gooCooOoOoO0QOO0O0OO0OOOUOoUUUUODOOoODOOOOOODODOOOOOOOOOOOODOOOO
ooo

gbooobd xobooboobobooboobooboooboobo toooboobobooobond
OO pickle 0OO0O0000O0O00DOOOO0DOODOOODOOOOODOOOO:

pickle.dump (x, £f)

OpickleDOO0O0O0ODOOO0DOOOOODOOOf000000O000DOO0O0O0DODOOOOOODOOODO
oooo:

x = pickle.load(f)

gboood

@ pickle 0000000 0O0ODOO0O0O0ODOOOOODODOOOO pickleOD00O0O pickle 00000
gboboobooboboobooooobobooooobobooooobooboboooooobOoboOoon
O 0O pickleO0OOOO0OO0OO0OO)

pickle00OPython OO OOOO0OO0OODOOO0OOODOOOOOOOODOOOOODOOOOODOOODOOO
obooooOob0oooobobooobooboooooob; 0000000000 persistent(DO0O)0O 0
O000D000pickle0D0OOOO0O0ODODOOO00ODOOOPythonODOOODOOOODODOOOODO
OO00000000D0D0000D0 pickleO/unpickle 000000000 00DOODO
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0d

Jooood

gooooooOo0obOobOO0obOo0oo0obOO0bOoU0oO0bO0bOO0obODObUoboboOobDOobDooboOooog
goo0odbOoO0ooOOobOOoO0ooOobOOooOdbOoooO0bDOoo00obDoooDOoooDOo(@uoboonOoH)obo
ooobbbbuoooouob.-000 obbDO (syataxerror) 00O 0O (exception) D 00

81 ODUOODOO

OO0000000D00000 (parsingerror) 0000000000 0ODODO PythonOOOOODOOOOOD
obooooooooooboooood:

>>> while True print ’'Hello world’
File "<stdin>", line 1, in ?
while True print ’‘Hello world’

A

SyntaxError: invalid syntax

gboooboooobooboobooooobooo ‘corooboobooboooobooooboon
ooboooobooooboooooboobooobooOoobbo oooboboooooobooob ooboooo
oooobooooboooO)oboobOobooDbo0bo0 print 000D00O00OOODOOODO (2
gboooooboooooboboboooooooooobooboobobobobooooooobooboono
obooobOoooooobooog

8.2 OO

goooooobooooooboboooooboboooobobooboobDoboboboobDOobOobo
OO000000000 OO0 (exception) D0 D0 DD0D0DD0O0O000DOO0O0OO:PythonO0O0ODOOOO0ODO
boooooobobooooooooboboooooboboooooooooboOobOobooon
obooooobooooboobooon:
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>>> 10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
>>> 4 + spam=3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name ’'spam’ is not defined
>>> 127 + 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: cannot concatenate ’'str’ and ’'int’ objects

O00OO0000bO0O00DbO000OOo00O0oOOo0oOoOO00oUoooDOOUUObDO wpeyoooooD
000d0d0ooboddoboboo0oobooob.-000000dd zerobivisionError, NameError,
TypeError OO0 O00O0O0OO0OOOOOOOOOODOOOOO0O0O0O0O0O0O0O0O0OOOOODO0OOOOOO
0000000000 oo00ooooooo000ooDodo0D (MooDooooDbLO0o0oDoDoooDoDOoOon
0H)OOOODOoOOOoOOOOoOoOoOoOoDOOooDOOooDOOoDooOOoDoOOo @oboooooooHho

goboobooboobbboobobooobooooooooo;oobooboobooobooobobooon
oooooo

ob0oobooob0obo0obO0bO0o0bo0ooob0ooooDboon contexyUOODOOOODOODO
OO0 (stackbacktrace) D0 D 000D 0OO0DOOO0OO0ODOOOOOOOOOOOODOOOOOODOOODOO
gboboobobooooobs;b0obooooboboooooboooobooboboooboooboon

Pyhon 000000000 O0DOO0O0OCODOOOOOOODOOOOODOOOOOOODOO

8.3 UUUOOODOonOd

ubgbodgboboobooboboobobobooboboobobooboboboooooboaona
gboboooboboobooboboobooboboobooobobobooDb (Control-cOOOO
oboobooobooboooooobooobooboooboooo)boobooboooboobooooo
U0000ooO0o0ooO0o0obO0ooooon0; 0000000000000 0KeyboardInterrupt 0000
gbooobooobooboobobboobbooboobao

>>> while True:
try:
x = int (raw_input ("Please enter a number: "))
break
except ValueError:
print "Oops! That was no valid number. Try again..."

try 0000000000000

s OO0 try0 (tryclause) (DO OO0 try O except DO ODOOO)ODOOODOOOO
- J000D000D000O0ODexcept 0 DDODODDOD tryODDOODOODOOOO

ctry00000D0O00O00D0O0O0O0O0O0OO0ODOO00CO0DO00C0O0O0D0CO0D00000 except OO
ubooboboboobooboobobbobidleyddbuobbOOb0O0DO exceptOOOU
b0ty 0OOoOOOOOOODOODOOO
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U000 exceptU O OOOOODOOO0OODOOODOODODODOODOOODOD teryOOOOODOO
O0O0DO0OO000000oogg handlerd OO D)OOOOOODOOOOOO0O0O0O0O0OO (unhandled
exception) 000000000000 O0DOO0O0OCODOOOOOOODOOOO

U000 tryO0O0O0O0O except00O0 00000000000 OO0OO0OOOOOOOOOOOODOOO
ooboooooooboobobooobooboooboboooobooobooobbooboo0b0wyOoOoOOooOO
gbobobooodbeybOOO0bOObOObOOLOOO0OO0ODODObOODO0exeept OO0
gboogobooboobooobooboobooboboobooboobooDbg:

. except (RuntimeError, TypeError, NameError):
pass

O00except DO DOODOOO0OO0OD0OODOOOODO (wideardDODOODO)OODODODODOOODOOODO
000000 except O ODOODOODOOODODOOODOOODOODODOODOODODOODOODOO
uboobobooobobobooboobooboobooobOobbexceptO000OOOO0OOOOOOODOO
oboooboooob @obooooboboobooooboboooboboooboooobono)boobo
goog:

import sys

try:
f = open('myfile.txt’)
s = f.readline ()
i = int (s.strip())
except IOError, (errno, strerror):
print "I/O error(%s): %s" % (errno, strerror)

except ValueError:
print "Could not convert data to an integer."
except:
print "Unexpected error:", sys.exc_info() [0]
raise

try...except DO OOO0O0OOOO elsed (elseclause) OO0 O0000O0O0O00OelseddOOn
O0D000O0O except OO0O0OO0O0ODOOODOOOOOOOexcept 000wy O0ODOOODOOOODOO
0o000000bO00b0oo0bOO0oDOo00obOo0o0bOo0o0o0obDoooDooooooDon:

for arg in sys.argv[l:]:

try:
f = open(arg, 'r’)

except IOError:
print ’cannot open’, arg

else:
print arg, ’"has’, len(f.readlines()), ’'lines’
f.close()

UbobO00oooboobOob txry0D0OOD0O0ODO elsel0D00O0O0OO0OO0oDOODOOO0OOOODOOO
OO0 try...except OO0 OOO0O0O0O0O0O0O0DOOOOOOOOODOODOODOOOOOOODOODODOO
obooobooboooooboon

gbooboobooobooboobbooboobboobooooboboobbooboobod (ar-
gument) 000000 0ODO0OO0O0O00ODOOOOODOOOOOOODOOOOOOODOOOOODOODOOO

exceptDOO0O0OOO0@OOOOOOOO)bOO0bOO0OOO0oOOoOOOOOOOOOobOOOOODOn
U000O0000000000O0DO4instance.args00000000O00O00OO0DOODOOOOOOO
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Uboobobobon __getitem 000 __str_ 00000000D0.args000000000O0
uboboobobooobooboooobooboooobooooobooboon

>>> try:
raise Exception(’spam’, ’'eggs’)
. except Exception, inst:
print type (inst) # 00000000

print inst.args # .args DOOODOODOOOO
print inst # __str  OUOO0O0OOOOOO0O
#

X, y = inst __getitem_ O00O0O0O0ODOODOODOODOODO

print 'x =", x
print 'y ="', vy
<type ’instance’>
("spam’, ’"eggs’)
("spam’, "eggs’)
X = spam
Yy = €ggs

oboooooooobooboobooboooooboboooooobobooboo ¢coboooo)ooooon
goood

gbooobodbeybO0DOODOODOODOODO0ODOO0DOO0O0D vy 0DOOO0ODOODODOO
gboboobOoboooobobooobo@ooboboooobono)yoboo:

>>> def this_fails():
x =1/0

>>> try:
this_fails()

. except ZeroDivisionError, detail:
print ‘Handling run-time error:’, detail

Handling run-time error: integer division or modulo

84 O0OOOODOO
raise 00000000000000000000000000000000000:

>>> raise NameError, ’'HiThere’
Traceback (most recent call last):

File "<stdin>", line 1, in ?
NameError: HiThere

raise0000000C0O0O0O0O0O0COOOOOODOOOOOOOOOOOOODOOOOODOOOOO
ooood

gboobobooboboooboobooboboobobooobbooboboubobodn raise
gboogboooboobooboobooog:
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>>> try:
raise NameError, ’HiThere’
. except NameError:
print 'An exception flew by!’
raise

An exception flew by!

Traceback (most recent call last):
File "<stdin>", line 2, in ?

NameError: HiThere

85 DOODOODOO

oboooooboobooboooboobobooooooboboooooboOoboooooooboooon
U000 Exception0 0000000000 O0OO0O0OO0OOO0DOO0DODOOODO:

>>> class MyError (Exception):
def _ _init_ (self, wvalue):
self.value = value
def _ str__ (self):
return repr (self.value)
>>> try:
raise MyError (2x2)
. except MyError, e:
print 'My exception occurred, value:’, e.value

My exception occurred, value: 4
>>> raise MyError, ’‘oops!’
Traceback (most recent call last):

File "<stdin>", line 1, in ?
__main__ .MyError: ’oops!’

gooooooooobooboboooobobooooboboboooobobboooDobobbOoonoog
bbooboooboooboobooboboooooboobooooobooboboooooobobooooon
obooooobooboobooobooboboooooboobooooooboboooooobooboooon
gboobgbooboboboobobbabuooobobooboboobobboboboboboan:
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class Error (Exception):
"""Base class for exceptions in this module."""
pass

class InputError (Error):
"""Exception raised for errors in the input.

Attributes:
expression —-- input expression in which the error occurred
message —— explanation of the error

nmnn

def init (self, expression, message):

self.expression = expression
self.message = message

class TransitionError (Error) :
"""Raised when an operation attempts a state transition that’s not

allowed.
Attributes:
previous -- state at beginning of transition
next —-- attempted new state
message ——- explanation of why the specific transition is not allowed
mmww
def __init__ (self, previous, next, message):
self.previous = previous
self.next = next

self.message = message

oo00oo0oo0o0o0ooDOo0o0oooo0o0ooo0o0n0 “Error,000D0DO0OO0ODOOOODOO

gboboobOobooobooboboooobobooooboboboooboobooooobooboobooonog
obobooooooboobooooobooobooboooboobooboooooobO“0obO”bOOnOO
goood

86 UUUDUODOODODO

tryd0O0O0O0O0O0O000oo0ooooooboobooooboboboboboboboooobooooon
obooooOobooooobooboooooa:

>>> try:
.. raise KeyboardInterrupt
. finally:
print ’Goodbye, world!’

Goodbye, world!

Traceback (most recent call last):
File "<stdin>", line 2, in ?

KeyboardInterrupt

finally O (finally clause) DUty OO0 O OO00D00O00DO0O0OO0ODOOOO0ODOOOODOOOODOOOODO
OOfinally 000000000000 00D0O0O0O0OOMfinally00000tryO0O0 break OO return
oboocobOoboooo“obobobocorob0obonoo

finally OO O0O0OOO0O (OOO0ODOO0O0OOOOO0O0OO0OOOO0OO)O0O00O0O00O0O0O0O0O0000nD0
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gbooobooobooboobooboobooo

tryOOO0D00O0O0OO0OexeeptDOOODOOOOO finaly OO0 O0DO0D0OO0ODOOODOOOODOOODOOO
goooog

61






0d

HREEN

Python 0000000000000 0OD0OO00ODO0OD (lass) DDODOOOOODOOOOOODODOO
Python O OOOOOC+ 0O Modula-3 0000000000000 O0O0OO0OOOOODODOOOOOOOO
ooooooboOpythonDOOD0OODOOOOODOODOODOOOOODOOOODODOOODODODOO
ooooooobo«“cooooooboOoor0oOO0o0oobOOb0O00ooooooooODOOOoOoooDon
O00000ODO0O0O0000000D0O00000:000000 (inheritance) 000O0O0O000O0O0ODO
gboooboooboobooobboobooob0obooobboobobooobooboboboOoboboOn (override,
ooO)yooooooobooooooooooboboooboooooooooooobooogbooooo
boboobobooobooboooobooboooobooooobooboon

cC++000000000000000O0@OOoOoo0oooO0)O pwlic(OOODOOOOO)OOOOO
Uo00o00oo0ooo0oon0g (virrwal) DOOOOOOOO0O0DO0ODO (constructorDO0000)0000000O
(destructorD 000 0)OOO0OD0O0OOModule-3000000000O0O0O0O0OOO0O0OOOOOOOOO
uoboobooboobooobobooooooobo:obo0oooboooboobobooooboobooobog
O0000oo0oooooooooooobDOooDoDOObOO00ODODODODOO0O0O000000000O Smalltalk
ooboooooboobobooobooobooooooooooboooooboOoob:pPythonO0OOOODOO
oobooooboobooooboddmpert 0000000000 DOOODOOODOOODOOOOOO
OOC+ 0O Modula-30 000000000 ODOODODOOODOODOOOOOODODODDODDODDDDODOODOO
C++00000Modula-3 0000000000000 00DODOO0ODOO0OOOO (@DOOOO (arithmetic
operator) OO0 O) D000 OD0OOO0OOOOODOOOOODOODOOOOODOOOOO

91 DUOODOODOOO

0000000000000000000000000000O0SmalltalkD C+0000000000
000000000000 (@0000000000000000000 C+000 Modula-3 0000
Python 00000 Modula-30 0000000000000 O000O00O0O000O0O0O0O0O0O0OOO0000O
ooooo)

gooobooooobooooooooooboooo(@ubooooD)obobooooboooo
O0000000000000D000000 lias)D0000000D0OCOODPythonOOOO0O0OODODO
obooobooooboooobobobooboooooobooooo(@uoboooobooooo)booooobo
gooooobooooooobobooooobobooooobobbooboobobooooobOobDooo
oooo@ooboobooDbOobooO)oooooDoOoO0o0ooooDDoO00 PythonOOOOODDOO
gbooobO@ooobo)boobooooboobooooboooobobooboOobooooobooonoa
gbooooooobobooooooobboooooboobobobooooboboooooobOobooon
goocobooooooboooooooo;oboooobooooboboboboobooboOoDOoDbO
ooooobooO0o0oooooDboOo000o0obOoObO00000OD0O0O0 —0O0O000BPascalDODODODO
gboooOobooooobobooooobooooga
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92 PythonODOODOODOOODOO

O000DO0o0oO0000Python00D0OOO0O0O0DOOOO0ODOOOODODOOOOODOOOOODODO
gobooobooooboboooobooobooooboobobooooooooboOooobooooobooooboaoon
obooooobooboobooobooboboooooobobobooooboboooobooboooon
OO0 Python OO DOODOOOOODOOODO

gooobooooooooo

0000 (namespace) DD D0O0O0000D0000O0O00000 (mapping) 0000 0O0OODOOODO
gooood pythonOOOOOOOODOOODOOOOOOODOODOO@MOOOODOOOOO)DOO
gbooooboboooboobOOobobooobOobobo0oooob0ob0o0o0oonbO0obO (ebs() ODOO
goboooooo)yobooooooooooooboo;,ooboooobboooobbooooDooooobooDO
ubooobooboboboooooboboboooooooobobobooooobOobOobooo
gobooooooooooobooooobooboobooboobooboobooboobon;o
0000000000 0o00D00D0ooD *maximize” 00000000000 OO0ODOOOODOOODOO
gooobooooooobL —0obobbooboOoobooobooboboooboOobooooboboboOoDOoDbOo

000o0oooooooOooo0oooooooooooooooooooDD0 —0000 z.real OO
real 0000000 zOOOODODDOOODODOODODOOOOOODOOODOODOOOOOOOOODOOO:
0 modname. funcname 0 Omodname 000 0000000000000 funcname DOOOOOOO
do0dooooodoooooonooooDoooDooooooooooooooDoooooooooo
0000000000000 0000000O000DO000000bO000DbO0oDoO0oDoDoOoooOoooOoog
0:000000000000000000O0O0O0O0O00'!

00000DOO00DOO00bO00DoO0o0DbOO0o0DO000ooOoobOOoo0DbOOo0oDODoooDoOooDoDOoOn
J00d0dooooooOoOO0D: ‘modname.the_answer = 42’ 000000000000 0O0O0O0O0O
O0000del O00D0OOO0OOOODOOODOOOO0OO ‘del modname.the_answer’ 0 0Omodname 00O
00000000000000 the_answerJO0OOQO0O0O

goboooooooobooboooobooooooboooooooboobooboobod Python O
obooooobobooooobobooooobobooooobobooooboOobooooboOobooon
gobooooooooooobooobooobooooooooooo;ooobooobooboobooooboo
boboobooboboboooobooboobooooooboobooooooobOoboooooobOooboooon
ubooboobOoboooboooobooboboob_main. O00O0OO0OO0O0OO0OO0O0O0OODOOOOO
obooobooobooboooooobooobooooobooboo@oboboobooooboboobooono
oo00o0o0;,00000000 _puiltin__ O00O00O0000O0O)

gooooooooboobobooooboboooobobboooobobboooDobDoboboog
gbooobooboooobooboooooboobooooboboo@wooobooboobooooo
oobooooooooobooooOooobooOo)oboooboboboobobooboooboooooobooooboooonoo
gooobooooboobooo

U000 (scope) DO ODDOOOODOODOODOODODODOO (directly accessible) O 0 O O Python 0 O O
Oo00o0o0oO0o0oo0o0ooo«“c00obobo0o00»0o0o0DboO0O unqualified) DOO0O00DO0OOO0OD
uboboobOoboooooboooobobooobooboooobon

obooooooobobooooooobobooooooboobooooooobOoboobooooooOon
uboboobboobboobbooboobboobbod.-obboobboobbooboboann
goboboboboobooooobosbobobobobooboboboooobobobobobobo
obooboobooboobooosobboobooboooboooooooboooobooobOooboonboboo

'0000D0000000000000000000000000000000 __dict_ 00000000000000000
goooooooboOoo0ooobooO0o000;_diet. O000O00O0O0O0COOOOOOCOOOOOOOOOOOCOCOOOOOOOO
goooooooooooooooooobooboOooooooooOooOobobOOoOoooooooOOobObOOoOoooooooOoOobobooo
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goboooooooooooooobs;@ooooboobo)yooobooooboobbooooooooobooo
gooooooo

gboboobOobooobooboboooobobooooboboooobobooooboobooonog
oboooooboobobooooobOobooooooboobobooooboboboooooboOobooon
oboooooboooobooboboooooboooogo

goooobooogobob@Wooobooooooo)oobooooboboboooboobooboooo
uoboobboboooboooboooboobooboooooobooo:-000obo0obobo0oobooOoooa
gbooooboooobobooooboooobooboooobooooogooo

oboboobobOoboboboboobooboooooobooooobo:-b0oboo0booooboobooobon
goooooboooooobobooooobobooooobobooboobobobooobOobooo
oooooooooooobooooooooooooooooooooOooLOOUb00 —booDboo
gooobo“cbooorbobooobooooboobooooboobooboooobooooboon
oboocobO@oobooooobooboooobobooooooon)

Python 00O OD0OOO0OOO0OOO0OODOOOODODOODOODOODOOOOOOOOOOOOOOOOO0OO0
oooooobooooooboobo0 —0bobooboooobboobbooog indOOOoOooooDOoO
O00000000D: del x¥ OOx0OO000O00DOOODOOOOOO0OOOODOODODOOOOOD
ooooDoOoOOOOO0O000O0ooooooooODOOObOD: 00000 mport000O00O0OOODO
oob0o0ooobooobO0oboooboobO0oboo0obOodd@lobal DOOOOODOOOOODOOODOO
obooooooooooobooooo)

93 OUOODOO

gboboooobooooooboooooobobooooobobooboobOobooooobOoboooon
ooooogo

931 OOOOOOODO

gbboobooobooobooboobooboboban:

class ClassName:
<d-1>

<0 -N>

UobO (def0)d0bobOO00obOO0oO0obOOO0O0oOO0OOobOOOobOO0O0bOOOobOOoOo0oO@ooOoon
if0000000000000000000b00O000000000)

oboooooboobooobOobooooboobooooboboooobobooooobobobooonog
goooooooooboooobL —00obooboboboobboooobooboobobooboobobooo
uboooboboooboobooooboobooooboboobo —0obobooobooboooo

gooobooboooooboooooboooooboooooboooooooboooooonD —00oaooo
obooooobooboobooobooboboooooobOoboooooboboooooboboooon
goocoboboooooboooobooooon

ooboobooboo@boooboobo0)boboooooDoOoDbOooOOd (classobject) DOOODO
gooobooooooobooobooooooooooboooobboooobooOoon0g (wrapper)
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gb0;0b00b0oboobooooobooooooooooboobobobb@uooboooobOobOoDbo
Hhoooobooooboooooooboooboooobooooboooooooboobooboooboooooo
Ubooo0O0bO00o00obO0@Obon className)JOOOOOOODOO

932 O0OOOODOODOO

oboocobOobooooobooboooOo.-obooobo0obooooobobooooobOobooboon

OO0 00 (attribute reference) 0 OPython 0O OO ODOOODODDODODODODODODDOODODODODDOODO
obj.name UUOUOODO0ODODOOOOO0ODOOOOO0OOODODDOOOOOOODOODOOODLDDOOOO
gbobooboooooboooobooboooooona:

class MyClass:
"A simple example class"
i = 12345
def f(self):
return "hello world’

O00OMyClass.1 0 MyClass.fOO0O0O0O0O0OO0OOOO0OOOOOOOOOOOOOOOOOO
bbby dUMyClass. i ggo
O0__doc_ ODD0O0OOO0ODDOOUODODOUOOUODODODOO docstringdDOOODO "A simple example
class" OO OOOO

Uob00 00000000 (instantiation) DO 00000000000 0O000DOOO0OODOO0OOO0O
uoboooboobooooobooooooooooboooboooboobooboobooooboOon @
oooooooog):

x = MyClass ()

Oo00O0oO0o0no0O0o0o00n (nstance) 100000000000 OO0OOODODOO0O xOOOODOODO

oboooooboooo(@uobooooboob “cob0”)0oboboob0ooboboboond (empty object) O
gooooboobooooooobobooogoooboboooboooDoboboooobDoboboooo
Uoogoooboooioo _init_ () O0O0OO0OO0OO0OO0ODOOODOOOODOOOOOOOOOO00000d
oooooooo:

def _ _init__ (self):

self.data = []
ogoo0od __init. () OOOOOOOOOOOOOOOOOOOO0OO0OOOOOOOOOOObOOOO
gooooooooooooooobobbobobo _4init. () OOOOOOOOOOOOOOOOOOOO

gboooboooboobooboboboobboobooboobo:

x = MyClass ()

gboboobobooooboboobobob__init. (o 0bOO0O0O0O0ODOODOOODODODOO
bobdoooobooobooboooooooboobooboob0o__init. () 0OO0ODOODODODOO
ooooogoo:
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>>> class Complex:

def __init__ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, -4.5)
>>> x.r, x.1i
(3.0, —-4.5)

933 OO0OO0OODOODOODOODO

gbooobooboobooboboobbobboobbobboboboobobbobbobbobbobbon
boboobobooboobobooobooobooooobooooobooboooon

0000000000 00000 (dataattribute) D000 0000000000O0O0D00OQO Smalltalk O
“0000000D0” (instance variable) 0 C++0 “DO00000” (datamember) D00 O000O00D0OOO
ugobooobooobbogs;booobboobboobooobooobboobbooboboanoon
gboboooboooboobO MyClassUODOO0OOO0 xODODODODOODOOOODOODODOODOO
Ule00000xO0D0OO0O0O0ODOOOO

x.counter = 1
while x.counter < 10:
x.counter = x.counter x 2

print x.counter
del x.counter

0000000000000 0000000000000000000 (method) 00O000O00O0O0O0O
oo0o0o0oOdD «“c0obOoO0o”00o0bc0obOOodeythonD 00000 ODODOOOOOODOODOOO
0000000OOoDo0DO:00000000000000O00O0O00bO00OoOoooo0oOooDoOooDoOonoag
OO000 append, insert, remove, sort J J 0 0000000000000 0O0O0OOOO0OOO0O0OO0OO
0000000000000 00000000000000O000000000O00O0DO00oobOOoooOOooon)

gbooooooooobobooooooboboboobooooooboobOoboooooooooboon
ooboobooobo@ooobooono)obooooboooooooooboobooooooooooooonoo
gbooooooooboboboooooboo@oooboD)boboooooobooboooboobooooo
gooooboobooobOoobooboooboobobooooooDoobo0oOdDbDMmyclass. £ 0000000
x. fO000000000000000000O00OMyClass.1i000000000O0 x.i0000000
Ub00o000oo0oob0oob0ObOx.f0 MyClass.£f000000000000 —OO00O00O0O0OOO
U000 0000000004 (method object) J 00

934 OO0O0OO0OODOODOODO

goooboooboobooboobooobon:

x.£()

Ubob00000000b00bgn 'hello world’ O0OO0O0OO0O0OODOODOOO0OOOOOOOO
gboboooooooooobooboobOobobobobOobobob:x.£f0000000000000
gooooboooobooboboooboboooooboooooobobooon:
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xf = x.f
while True:
print xf ()

00 ‘hello world’ DODOODOO0OOODOOOOODOODOOO

gbobooooobooboboooooooobobobooooooobobsOo0ob0o0ooooooobaon
ooboooboooboooooobboob x.£) 0000000000000 OOOOOO0OOOOO0DOOO0
gbobooobooboooboooooboo booooobooobooooboooboboOoboOnPython O
gboooobooboooo —0ooobooboooobobooooooboo..d

boboobobobobobobooooobooobo:-boooboobobOobOobOobOobOobOobon
obOo0ooO 100000000 booboooobooobooooobobooobox.£() 000000000
MyClass.f(x) DUOOOO0OOOOOO0OOOO0O0O,0000000000000000000000O0
gboogobooobooboobuoobooboobooboooboobobobooboboobobooboooboo
gooooo

boboooOoboooobobooooboboooobobooooobobooooobooboobooonog
obooooobooboobobooboobobooooooboboooooboobooooooboooooon
gobooooobooooooobobooooobobooooobobbooboobobobooboobobooo
ooooo@ooooo)bbooooobo0o0:0000DObO00D0DOO00O0DOb0O00 (packyOOOD
obooooobOooobOobobOoboboboobobobOoboo0oooooooOn (unpack) 00O
gooooobooooooboboooooboboooooboboooobobobooobOobobo
gooobooboooboobobooooooooooboooooo

94 OO0ODOOOOO

gbobooboobobobobobooooboboboos;obobobooboboboooooba
boboooobooooooboboooooboboooobobooboobOoboooobOoboOoon
obooooobOoobooooobOoobobooooobooboobobooooboboooooobOobooon
oooob @ooooobobO)ooooobooooobooobooboobooboooboobobooboooDoo
gooooo

ooooooooooooooooboooooboobooooooooooobooo ¢cobobooon oo
gobooobboobooooboboobobooobooooboooboooboooobooooonoPython
oooooobooooboooobooobbooobooooooooo0 —0obooboobooboooboooooa
oo@oboochoooboodb pythonDO0O0D0OOO0ODOOO0ODOOODOOODOOOODOOODOOODOO
O00o00o0o00oooo0o; 00000 coobooon0 pythonDO0O0DOOOOODOOO)

obooboobooboooboooboooboo —OooOooboooooboooooooboooobooooon
oboooooboobooboooboobOoooooooboboooooobobooooobOoboooon
gbbogboboobobooboobuoobooboobuoobooboobuooboobooboaonoa
goooobooobooobooobooboob —0oboobooboobobboboobooboobog

gooobo(@ooooboobooboo)bobooboobooooboooobooobooboon
oobooobooboooooobooboooooobooobooooo:-0b000bo0o0oboOooonoo
obooooOobobooobobooobooboooooboobooboobobooonog

ubbooboboobooboobboobbdabibd selfddbgoobooboooboaboanbooda
O000D0:self000000OO0Python OO0 OD0O0ODOOO0OOODOOOOO@MODOODODOOOODO
O000oooooo pythonOD0O0OO0OO0O0O0O0O00O0O0DODODOOOOOO0OOOOOOOOODODOD
(classbrowser) D0 0000000000 OCODOOOO0OOODOOOOOOOOON)
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goooooobooooboobobooooboboooobobboooboboboooDoboobOoDog
boboodobooboooboooboobooboooobooooooobobooobooooboooa:
gbobooooboobooooboboobobooboobobooooooKboooooooooobooobooo
goo:

# JO00dO0Ooooooooooo
def fl(self, x, y):
return min(x, x+y)

class C:
f = fl
def g(self):
return "hello world’
h =g

ubobo0ofd gbO0db0O0O hb0O000 cO0O0OOO0bOO0obOO00obOooboboooboobOooooooboon
gobooboocOobooobooboobOoobooo —hOgOOOOOOODOOOOOOOOODOOO
obooobOoboooobobooooobobooooobobooooon

ubbodbOUselfdddbuoobooboobbobbobooboobooboobaon:

class Bag:

def __init__ (self):
self.data = []

def add(self, x):
self.data.append(x)

def addtwice (self, x):
self.add (x)
self.add (x)

obooooobooboboooboooobooboboooooooboobobooboooooooboobon
gobooobooooooboooboooboooobobooobooobooboo0booOoooboobob0 @WOoDLO
oboobooobooobooboobooboooobooobooOo)boooooobooOoooOoooboooog
boboobobooboboboboboboboboboboboobooboooobobOob:-0000
obooooobooobooobooooobob0b0ompertJ00000000O00O0O0OOCOODOOOOO
goooooobooboboooboooobooooooobobooooooobobobooooobDoboboooo
booobooboboboooobooboboooooobobooobooooboboooooobOoboon
oood

95 OO

goooooooboboobobobobobobbobbboDbh “oo0r>bobobbbbbbbbb000gg (derived
class)y 000000 0ODOOO0DOOOOOOOO:

class DerivedClassName (BaseClassName) :
<d-1>

<0 -N>

OOO000 (baseclass) OO BaseClassName 00000000000 O0O0O0OOOOOOOOOO
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gbooobooobooboobooboobboobbooboobooboobooobooboobon

class DerivedClassName (modname.BaseClassName) :

gboooboobooboobuooboobobobooboon

gbobooooobooboboooobobooboooooobooboboooooboboooooooboon
obooobooboobooooboboboobooboooboooooboooobooooboooobooboboon:o
gboooooboobobooooooobooocooobobooooooobooooooooboOoobooon
gooooboboooooboooooboobooooobooooboboboooooDo

Uoo0booboobobboboobo0b0o0bO0bO: berivedClassName () DOO0OO
obooboobooboobooobooooboooobooobooboobooboo-0cOo0obo0o0oDoo
obooooooOoboooooboobooooooboobooboooooboboooooboOobOoboooon
gbooobooboooooboooooboboooooboooobobooboooooDo

Oo0D0o0booboooooOooooOoonD (everrideyUO0DODOO0DD0OOO0ODOOOODOOOOOODO
obooboooboobooboobooooooooooooboobooooOoooobooooobooo
gboboooobooooooboboooooboboooobobooboobobooooobOobooon
gbooobooobooooboooboobooooboobobobooboooEe++o0oooonO: Python O
gooobooobooboibb virtwal 0O0O0O)

0000000000000 0000000b0000o0o00o00oO0oDO00ooooOoDOoo0oooOonog
0do0dddooooooooo0oDo0o0ooooDo0o0ooooooooooooooooog:
00 ‘BaseClassName.methodname (self, arguments) 00000000 O0OOOOOOOO0O
Jd00d0d00o00o0o00o0oo0oD@o0oo0oo0ooooU0DoOooDoOoOoooODo
0000000000000 0Do0 mport 0000000000 ODOOOODODOOOODO)

951 0O0OODO

PythonODOOOO0OOO0D0OOO0O0OO (multiple inheritance) D0 000000000000 O0O00O0OOO
obooooooooooboooood:

class DerivedClassName (Basel, Base2, Base3):
<O -1>

<0 -N>

0000000000 ooooooooooDoooDoooooooooDoooDooDoOooDooooOon
O0D00O0D00O (resolutionruley 00O DO O0OO0OOOOO (depth-firs) DO OO0 OO (left-to-right) O O O O
0000000000000 bDerivedClassName DO O0O0O0O0O0OO Basel UODOOOODOO Basel
0000000 @UO0D)OoDDOO000ODOO00DDOO00000DD0O00000 Base200000OO0O
oooooood

(DO0DO0OD0OO0OD0000 (breadth first) — Base2 0 Base3 0000000 Basel OOOOOOODOO
U0 —00bo0o0obOoobOooboobooboboobboobbOOooo0obO0dbBasel DO0OO0ODOOODOO
ubboaboodabodibd easel OO0 OOOOOOOOOOOOOOOOOOBase20 00000
gbobooboboboboooobobobuoobobooboobobuobO0Basel ooy
gbooobobooooboooon)

PythonO0ODODDOOOODOOOOOODOOOOODOOOODOODOOOOOODOOOODODOOOOO
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gooooooboobobobooobooboboooooobobooooooboboooobobooooo
bobooooboboboboobooboboooooobOobooooboobobooooobobooboooon
gbooobO@ooboobooooboboooooboooo “obobooooroboo0oobobn
gooooooO)obooooooboooobobooooobooooobooo

96 DUOODOODOO

O00000000 (class-private) D000 0000000000000 DOO0O00O0000__span(0O0ODO
oooooooooboboooboooobboO)booooooooobobO0O0000 _classname__spam
0000000000 0b00000000 classname 000000000000 OO0O0O0O0ODOOOOO
oboooboobobooobobodbD mangleyDOODOOO0OD0OOOO0OODOOODOOODOODOODOODOOO
bboooooobooboboooooooboboboooobooboooooooboobobooooon
ooboooobOoOoboooooooboooooooooooooboooobooob oo oobOoobooonn
gbooobooboooobobooboooboobooooboo2ssbo0b00ooooboobboobooboon
gooooooboobooobooboboooobooboboooobobooboobDoboooobDOobDooo
goooooo

gobooooobobooobOobooo“booboooo>booboooooboooboooooobooonn
obooooobooboobooobooboboboooooobooooooboboooooobooboobooon
goooooobooboboboooboobobooooooboboooooooboooobDoboboooo
uoboobooboobooobooooooooos;obooboobooobooboooobooooog
booooobooboboooobooboobobooooooboooboooobOobobooooobOoboon
obooooobooboooooooboooooooobobooboo@wooobo:-0co00ob00oboOoon
goooobooboooobobooooobooooooboobooooboooon

exec U eval () O evalfile() DOOD0ODOO0ODOOO0ODOOODOODODOODOODOOODOO
booooooooooboo;00000b0 global OOOOOO0OOOOOODODOOODOODOOOO
0000000000 0b0ob00o00O0b000000000 getattr() O setattr() O delattr()
ugboobogobodb__diect__O00O0o0obo0obobooboaon

9.7 DOUODbOOOO

Pascal 0 “O0000 (record)’00COOO “DO0 (sruet)y’ 000 0DO0O0O0O0ODOOODOOOOOOOO
gboboobOoboooobooboboooooboooooobooooboboooooboooon:

class Employee:
pass

john = Employee () # ODOOOOOOOOOOO

# Fill the fields of the record
john.name = ’John Doe’
john.dept = ’'computer lab’
john.salary = 1000

oboboooooboobobooono python 000000 ODODOOOODOODOOODODOO
boboobooboboooooooboboobooooboboooooboboooooboobobooooon
U000000000O00Oread() O readline() OO0O0O00OO0O0O0O0D0OO0DOO0OO0OCOOOOO
gbboabodgbouoobooboobobobobbobboobooboobooonn
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gbobooboboboboboboobooboobob:m.im_self00000O00O00O00OODOO
bbooboboobodbOnm.im_funcOOO0OO0OO0OO0OOO0OOODOOOOCOOOOO

971 0OO0OODOOODOOOOO

boooooboobobooooboobooboboooooooobooooboobOobooooobOoboOoon
oboooooooooobooooooono

obooobo0o@ubobo0)b00rase0000O0OOO:

raise Class, instance

raise instance

Udb00000DOinstancel ClassO0O00O0O00O0O0OCOO0O0OOO0O0OOOOOOOOOOOOO
ooooooobooon:

raise instance._ _class_ , instance

oboooooooooon

except OO0 00000000000 O0DOOCOO0ODOO0O0O0O0O0O0DOOO0O0OOOexceptd0OOOODOO
O0000o0Do0oboobD0obOo0oogDn (compatible) IO OO00O(QOOOODOODOODOO —0OD0O
U0bo00oboobo0obO0OOexceptOD00O000O0O00ODOOODOOOOOOOO))YOOOODOOODOO
o0 B,C,DO0OODOOOOODOOO:

class B:
pass
class C(B):
pass
class D(C):
pass

for ¢ in [B, C, D]:

try:

raise c ()
except D:

print "D"
except C:

print "C"
except B:

print "B"

except DO OO0OO0O0O0DOO0O (‘except POOOOOOODO)HOB,B,BOOOOOOOOOODOOO
gbooobooobd0 —DO00b00D0 except 0O OO0OOOOOO

gboooboooboooboobooboobooboobooboobobbobbobboboon
ubobobobooboboobOobobob str()y DODOOODODOODOOODOODOOOOOOO
goo
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9.8 OOODOO (iterator)

ubboobobooobobodbfordboboboobOobOoooobOoboboobOoboboobOoboboong
gooooooao:

for element in [1, 2, 3]:
print element

for element in (1, 2, 3):
print element

for key in {’one’:1, "two’:2}:
print key

for char in "123":
print char

for line in open("myfile.txt"):
print line

oob00o0ooobooobooobooboooobooooooooooboobo0oonog pythonOOOODO
gbogbobobbooboobobboibbdbDforbdbbo0bOobOObOn iter() OOOO
Uo0bobo0odbd next () DOODOODOODOODOO0DOO0ODO0O0OOOODODOOOnext () 00O
gboooobobobooobooboboooooobobooooobOobooooobOoboobooon
OO00Onext () O StopIteration0000000for 00000000000 O0O0OOOOOOOO
goooboooboooboad:

>>> s = ’"abc’
>>> it = iter(s)
>>> it

<iterator object at 0x00A1DB50>
>>> it.next ()

Ial

>>> it.next ()

Ibl

>>> it .next ()

ICI

>>> it .next ()

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
it.next ()
StopIteration

gobobooooobooboboboboooooobobobobobobobobooboobobon
Uobooobooooooboobd__iter ()OUODOOODOOODOOnext() OOOOOOOOOOOO
0000000000000 0000000 next () OOOODOO0OOD0OO0O0O__iter_ () 0OO0O0ODO self
gbooaooabood:
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class Reverse:

"Iterator for looping over a sequence backwards"

def _ init_ (self, data):
self.data = data
self.index = len (data)

def _ iter_ (self):
return self

def next (self):
if self.index == 0:

raise StopIteration

self.index = self.index - 1
return self.data[self.index]

>>> for char in Reverse (’/spam’):
print char

n v e 3 .

99 0DOO0ODOO0O (generator)

uboboobooboobooooobooboboobooooboboooooboboooobOobOoboooon
Ub00000o0oobO0bOob0oo0o0o0o0O0nb0dbO yvieldOOOODOOO next() OOODOOOOOO
oooooobobooobooooboooobooooboobo(@boboobboobobboobobooboobooboobooooDoo
goooooobooooobo)yoooobooboobobooboooobbooboooobooboo
goo:

def reverse (data):
for index in range(len(data)-1, -1, -1):
yield data[index]

>>> for char in reverse(’golf’):
print char

Q O H ko

goooobooobooboooobooboboooboobooooboOobOobooobobDOoooobo
uboboooooobooboobobobobobOobO__iter. () O next() OOOOO0OOOOOOO
gooooooo

oboooOoobooboooboboooobOobooooboboooooboboooooboobobooonog
Ub00b000b0000obOdbDself.indexU self.data 0000000000000 00OO0O00O0O
gbooobooboooboobooooooobooooga

gbobooobooboooobobooooboboooobobooooboobooobooboobooonog
00 stopIteration0000000000O0O0O0O0O0O0DOCOOCOOOOOODOOODOOODOOOO
oboooooboooobooboboooooboooogoo
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910 UDLOODOOOO

ubbooboobobooboooboobooooooboobooooooobobooooooboboboooon
gboboooobobobooooobooooooobobooooboooobooooooboboOooooon
gboooobooboboooooobooooooboobooboooooboboooooobOobooon
googoooooobooooooobooobbobooobooooooooobooooboobboooobooo
goooooobooo

0
>>> sum(ixi for i in range(10)) # DO0OOOOO
285
>>> xvec = [10, 20, 30]
>>> yvec = [7, 5, 3]
>>> sum(xxy for x,y in zip(xvec, yvec)) # 0J0Ooooo
260

>>> from math import pi, sin
>>> sine_table = dict ((x, sin(xxpi/180)) for x in range (0, 91))

>>> unique_words = set (word for line in page for word in line.split())
>>> valedictorian = max((student.gpa, student.name) for student in graduates)
>>> data = "golf’

>>> list (data[i] for i in range(len(data)-1,-1,-1))
[Ifl, Ill, ,O,, Igf]
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0d

Juoogdoootd

101 ODO0OOO0OOOOOOODOODbOobOOoOooOoOn
os000000000000D0000D000000DN0000N0000000N0000000D:

>>> import os

>>> os.system(’time 0:02')

0

>>> os.getcwd () # JO0O0O0OoooOooooooa
"C:\\Python24’

>>> os.chdir ('’ /server/accesslogs’)

‘from os import ' UO000ODO ‘import o’ D000 0OOOOOOOOOOOOODOODOODOO
O00000D00O00O0D0O0 open() Dos.open() DOOO0ODOOOOODOODOOO

000000 dir() 000 help() O0osOO0OO00000O0O0O0O0O0O0O00O0DO0O0O0O0O0O00O0O00OO
goooboooooogon:

>>> import os

>>> dir (os)

<returns a list of all module functions>

>>> help (os)

<returns an extensive manual page created from the module’s docstrings>

gboboboooooboooboooboobboooboobooobooboboobooobobobOooon
shutilO0O00OOO00OO0O0OOOOOOO:

>>> import shutil
>>> shutil.copyfile(’data.db’, ’"archive.db’)
>>> shutil.move (’ /build/executables’, ’'installdir’)

10.2 O00O0ODOOO0OOODOOOOO

glocbOOO0OOOO0OO0OOOOO0ODOOOOOOODOOOOOOODOOOODOOOOOOOOOODOOOn
ooooogo:

>>> import glob
>>> glob.glob (/' *x.py’)
["primes.py’, ’'random.py’, ’'quote.py’]
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10.3 OO00O0ODOODOOO

uobodoobooobboooooooooobooobooooooobboooboooobooooboboOooboa
000000 sysO00O000O argv0000000O0O0CO0O0DOO0O0OO0OOO0DOCOO0DOOO ‘python
demo.py one two three’000000O0O00O0O0O0O0DOOOOODOOOCOONO:

>>> import sys
>>> print sys.argv
["demo.py’, ’'one’, ’"two’, ’'three’]

getopt UOOODOOOsys.argv UNIXU getopt () UOOOO0OOOO0OO0OO0O0O00CODOODOO
Uboo00bO0b000ob0O0obo0O0OdbDOoptparsed000ooooooooonOO

104 O0O0O0O00O00O0O0O00OO0OO0OOOO0O0O0O0
sys 00000000Ostdin0 stdourD 000 stderr 0000000000 00O00O0OO0 stderr 00000
000000000000 00stdowr 000000000000 DOO0OOOODOOOODOOOOOODODO

o0d:

>>> sys.stderr.write ('Warning, log file not found starting a new one’)
Warning, log file not found starting a new one

‘sys.exit ()’00000000DO0OO0OO0DOOOOOOOOOODOOO

10.5 O00O0O0OOO0ODOOOOO

re000000000O00O0OC0OO00OO0COO0O0ODOO0O0O0O (regularexpression) 00000000000
gboooboobooboobooboobbobbooboobooboob:

>>> import re

>>> re.findall (r’\bfla-z]*’, ’"which foot or hand fell fastest’)
["foot’, "fell’, ’'fastest’]
>>> re.sub(r’ (\b[a-z]+) \1’, r’\1’, ’'cat in the the hat’)

"cat in the hat’

oboocobOoboooobooboooobooooobooboboooboOoboooooboOooon:

>>> "tea for too’ .replace(’'too’, ’"two’)
"tea for two’

10.6 OO

mathOO00O0DOO0O0O0OO0O00DOO0OO0O0ODODO0O0OOO0 cOooooooboooooooooooooon
goooogo:
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>>> import math

>>> math.cos (math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0

randomO0O000000000COO0O0O0OO0O0OOODOO0O0OOODOOOOOOOOOO:

>>> import random

>>> random.choice ([’ apple’, ’'pear’, ’'banana’l)

"apple’

>>> random.sample (xrange (100), 10) # D00000O000O0oooo
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # D00O0O0O0O00O00O0
0.17970987693706186

>>> random.randrange (6) # range(6) UOODOOODOOOOOO

4

10.7 ODOOO0OOOOOOODOO

gbboogobbooboouobbbobboooobbobboobouobooboooooobooboboa
goobboboboboooooobobobbodgbourRLOObD0OD0O0DO0bO0ODbO0ODb0O00 urllib2
gbooobO0obOo0000d smtplibO0O:

>>> import urllib2
>>> for line in urllib2.urlopen(’http://tycho.usno.navy.mil/cgi-bin/timer.pl’):
if "EST’ in line: # look for Eastern Standard Time
print line

<BR>Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> gserver = smtplib.SMTP (’localhost’)

>>> server.sendmail (' soothsayer@example.org’, ’jceasar@example.org’,
"""To: jceasar@example.org

From: soothsayer@example.org

Beware the Ides of March.
nmn ")

>>> server.quit ()

10.8 ODOOOO

datetime U0 0OOO00O0O0OOODOOODOODOOODOOOOODOODOOOODOODOODOODOO
gbobooobooboobooboobobooooobooboboooobobobooooobobooooon
oobooooOooboooooobooooboooboooboooobobooboooobooooboooon
oboooooboooooo
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# dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("$m-%d-%y or %d%b %Y is a %A on the %d day of %B")
712-02-03 or 02Dec 2003 is a Tuesday on the 02 day of December’

# dates support calendar arithmetic
>>> birthday = date (1964, 7, 31)
>>> age = now - birthday

>>> age.days

14368

109 O0OOOO

Uoooo0oobO0OOoO0o0ooooo0obbOoO0o0o0o00o0o0DbDO0zlibdgzipObz20zipfileODOOO
tarfileJ0O0O0D0OO0ODOOOOO0ODOOO0ODOOO0ODOOO

>>> import zlib

>>> s = 'witch which has which witches wrist watch’
>>> len(s)

41

>>> t = zlib.compress(s)

>>> len(t)

37

>>> zlib.decompress (t)

"witch which has which witches wrist watch’
>>> z1lib.crc32(t)

-1438085031

10.10 OJ0OD0OOOOODODO

Python0 O OOOOO0O0ODOOOOODOOOOOODOOOOOODOOOODOODOOOODODODOOOOO
oboobOoooobOOobooooOobooboooOppythonO 0O OOO0OO0OO0O0ODOOOO0ODOOOOODOO
ooooogooooo

gooooooooboobobooooboboooobobobooooboboboooDobobobOoDog
ubboobOoboboboobobouoodbdtimeit 000000000 O0OOOOOOOODOOOOOO
oooooooboooo:

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t’, ’"a=1l; b=2').timeit ()
0.57535828626024577
>>> Timer (‘a,b = b,a’, "a=1l; b=2’).timeit ()

0.54962537085770791

timeit 0000000000000 0O0O0O0ODO0ODOprofiled pstats0O00O00000O0OOO0
gboboobOobooooboboooboobooooboobooooboooooooo
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10.11 O0O0OO

uboboobOobooooboobooooobooboboooobobooboobOoboooobOobooon
gboboobOobooooboboooooboooooboobooo

doctest 0O OOOO0OOOOOO0OODOOO0DOOO0OOOO0DOO0O0DO doestring0000O0O0OO0DOOO
gbbogbobobboobbobbobbouoobuoobuogbooboobooboobooaboanoo
docstring 0000 & O O000O0ODOOO0OOODOOOODOODOOOOODOOOOODOOOODODOODO

O0o0o0ooooobo0o0oooooDooDOO0O0O0O0000ODOO0O0000D0DO0O00d doctestDDODODO
gbooooOooooooboon:

def average (values):
"""Computes the arithmetic mean of a list of numbers.

>>> print average([20, 30, 70])
40.0

wnn

return sum(values, 0.0) / len(values)

import doctest
doctest.testmod () # automatically validate the embedded tests

unittest OO0O0O0OO doctest 0O OO0OO0OO0O0O00O0O0O0O0OOO0O0OOODOOOOODOOOOO
gbooobooobooboobooboobobbon:

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average([1, 5, 7]1), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])
self.assertRaises (TypeError, average, 20, 30, 70)

unittest.main() # Calling from the command line invokes all tests

10.12 OJO0OOOOO

Python OO “0000000 (batteries included)’ OO0 0000000000 0OO0O0ODOOOODOOOO
ooOPythonOOODOOOOOOODOOODOODOOOOOODOOO:

e The xmlrpclib 000 SimpleXMLRPCServer DO ODOOOO0OOOOODOOONO (remote proce-
durecal) DO DO OO0DODOOODODOODOODOOODOODOOOOOODOOOXMLOOOODOOO
ooooooobooooooo

e Theemail OOOOOOOMIMEOOOODO REC28220000000000000000000C0OO
oooobOooOobOoobOooooboboobO0oobooboboooboooobOo0n smtplib
Opoplib00000emall OO0O000OO0O0 @COOOOOO)O0DO0O0O0DOOO0DOOODOOODOO
ooboobooooooooobobooooobooobooobooboooDoobboobooOooboog
ooooboboobooboooo
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e xml.domJ 00 xml.sax 0000000000000 00OD00DO0O0O0O0 XMLOOOOOOO
oobooboooooobooobobbobodbesvbOO0OO0OOO0OoooooooOOoOobDOOonbOOng
ooboobooboobooobooooooboooboooooobobooobooobooboooobooooonog

obooooooOpPython OO0 OOODOODODODOODODOOOOOOOOODOOOODOODO
goo

- J0D00U0OD00U0OOOOgettextUlocaledOODO codecsUODUOOODOODOOODODOODODDOO
ooooooooooo
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gon

oooooooooooo -gg 2

gobooboooooooooboooobooobooboobooooo0ooboooobooooag
oboooobooooboobooooboboooooboooobooobooooooon

111 ODD0DO0O0O00O0O0O0

repr OO00O0OO0O0OO0O0OOOOOOOOODODOOODOOOODOOOODODOOODOOOODOODOOOOO
repr () UOOOOOOO:

>>> import repr
>>> repr.repr (set (' supercalifragilisticexpialidocious’))
"Set([,a,, ICI, Idl, IeI, Ifl, IgI, -..])ll

pprint DUOOOOO0O0O0O0OO0OO0OOO0OOO0OOO0OOOObOOObOObObOObDbOOnDobOOan
O000oDoO0O0o0oooooooooOO%rettyprinter” 0 0000000000000 0OODODOOO
obooooOoboooooon:

>>> import pprint
>>> t = [[[[’'black’, ’cyan’], ’'white’, [’green’, ’'red’]], [[’magenta’,
"yvellow’], '"blue’]]]

>>> pprint.pprint (t, width=30)
[[[["black’, ’'cyan’'],
"white’,
["green’, ’"red’]],
[["magenta’, ’'yellow’],
"blue’]]]

textwrapUOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOCODOODOOOOO:

>>> import textwrap

>>> doc = """The wrap () method is just like fill () except that it returns
. a list of strings instead of one big string with newlines to separate
. the wrapped lines."""

>>> print textwrap.fill (doc, width=40)
The wrap () method is just like £fill ()
except that it returns a list of strings
instead of one big string with newlines
to separate the wrapped lines.

locale 000000000 DOOOO0DOOOODOOOODOOOODOOOOOOOOOOOOOO locale
U format OO0 grouping 00 000000000000 O0ODOOODOOODOOODOOODOOOODOO
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goog:

>>> import locale

>>> locale.setlocale(locale.LC_ALL, 'English_United States.1252")
"English_United States.1252

>>> conv = locale.localeconv () # get a mapping of conventions
>>> x = 1234567.8

>>> locale.format ("%d", x, grouping=True)

1,234,567

>>> locale.format ("%$s%.*xf", (conv[’currency_symbol’],

... conv|[’int_frac_digits’], x), grouping=True)

r$1,234,567.80

112 OD0OD0O0O0OO0O0OO0

string0 00000000000 OO0O0OOO0O0O0OO0O0O0O00O0O00O000O000000 TemplateOO
gboboobooboobobooboobooboobboobbobbobboobooboobooboan
uboboobOobooooboboon

ooooooooossgooD pythonO0 000 (COOO0ODOOOOO)ODDO0OO0OO0OODODOOOOO
booooboobooobooooboobooooooboboooooobooboboooooboOoboooon
oboooboosssoogooooossgbooooooboon:

>>> from string import Template

>>> t = Template (’${village}folk send $$10 to $cause.’)

>>> t.substitute(village='Nottingham’, cause=’the ditch fund’)
"Nottinghamfolk send $10 to the ditch fund.’

substituteDUO0OD0O0O0O000O0000O0000O0O0O0DO0O0O0D0O00O0OO000O0OO0O0 KeyError
boboobooobooooboobobobooooobobooobooooboboooooobOoboOoon
Ub0o000ooooOobOobOobOo0oo00ooo0oboob0bOb0O0n0n safe_substituteOO0O0O
ugboobooaboodn:

>>> t = Template ('Return the $item to Sowner.’)
>>> d = dict (item=’unladen swallow’)

>>> t.substitute (d)

Traceback (most recent call last):

KeyError: ’'owner’
>>> t.safe_substitute (d)
"Return the unladen swallow to S$owner.’

Template OO OOOOO0OO0OOO0OOODOO0OO0OOOOOOO0ODOOOOOOOOODOOOOODOOOOO
gbboobboobbooboobobooboobooboobooboobbobbobbobboboban
gbooobooobooboobuoobooboobooo:
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>>> import time, os.path

>>> photofiles = ['img_1074.3jpg’, ’"img_1076.]Jpg’, ’'img_1077.7jpg’]

>>> class BatchRename (Template) :

. delimiter = "%’

>>> fmt = raw_input ('Enter rename style (%d-date %n-seqnum $%$f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f

>>> t = BatchRename (fmt)
>>> date = time.strftime (' $d%b%sy’)
>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print "%$s —-—> %s’ % (filename, newname)

img_1074.3pg —--> Ashley_0.]jpg
img_1076.jpg ——> Ashley_1. jpg
img_1077.3pg ——-> Ashley_2.]jpg

oobooooboooobooooboooOoooobooooooobooooboooooooboboOooboooon
gooobooboboooboooooD XMLOOOgoOoooobooooooooo HTIMLOOODO
webOOODOODODOOODOOOODOO

11.3 000000000000 00

struct U0 O0O000000000O00D00D0O0O00DO0O00D000 pack() O unpack() OO0O0OO
gbobgbooobobobobgobzipgobobooboobobobobobobobooooboaoda
eUbob40000000DOLOOODODOOOO gD Ee"ODODOOODO):

import struct

data = open('myfile.zip’, ’rb’).read()

start = 0

for i in range(3): # show the first 3 file headers
start += 14
fields = struct.unpack (’LLLHH’, datal[start:start+16])
crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

filename = data[start:start+filenamesize]

start += filenamesize

extra = data[start:start+extra_size]

print filename, hex(crc32), comp_size, uncomp_size

start += extra_size + comp_size # skip to the next header

114 0O0OD0O0O0OOOOO0

O0O0000 (threading) D OO0 00000000000 O0OO0OOOOODOOOOOOODOODOOOODOO
googoooboobooboobooboobooboobooboobobobobbooboboobo
boooobooboboboooboorroobooooobobobooboooobobOoboobooboooon
oooo

U0O00000000000000D00 threadingOOOO0O0O0OO0OO0O0O0ODOOOO0OOOOOOO
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gbooobooobooboobooboobobbon:

import threading, zipfile

class AsyncZip (threading.Thread) :

def _ init_ (self, infile, outfile):
threading.Thread.__init__ (self)
self.infile = infile

self.outfile = outfile
def run(self):
f = zipfile.ZipFile(self.outfile, 'w’, zipfile.ZIP_DEFLATED)
f.write(self.infile)
f.close()
print 'Finished background zip of: ’, self.infile

background = AsyncZip ('mydata.txt’, ’'myarchive.zip’)
background.start ()
print ’The main program continues to run in foreground.’

background. join () # Wait for the background task to finish
print ’Main program waited until background was done.’

goooooooooobobooooboboooobobboooboboboooDobDobobooDog
OO000 (coordination) D OO0O0OO00OO00D0O0O0DDOOthreading000000O0D0O0O0ODOOOD
obooobOobooooobooboobooboooobobooooOobon

obobooobooooooooooooooboooooooooooboooooobooboobOoboobon
ooooboOoobooboUobboueve00boobO0ooOoOooObOODOODOODOODOO
boboobooboooboobooboooooobobooooboboobooboboooobOoboon
obooo0OOobOo0000O0bOo0n oueved 000000 O0OO0OOOO0OOOODOODOOOODOODOOOO
ooooboooono

115 0000

logging O UOO0O0OD0OO0O0O0D0ODOO0OO0ODOODODOO0ODOODODLOODOOODOODODLODObOOO
obooobOoboooobOobooobo0obo0n0g sys.stderrd0ooog:

import logging

logging.debug (' Debugging information’)

logging.info (’ Informational message’)
logging.warning (' Warning:config file %s not found’, ’server.conf’)
logging.error ('Error occurred’)

logging.critical ('Critical error -- shutting down’)

gboaboodaboogboooboobgaon:

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred
CRITICAL:root:Critical error -- shutting down

gboboobOobooobooboobobooooobobooooobooboobooboobobooooooboaon
U0obOoboobobb0bOemallD 000000 O0O0O0O0DOO0 HTTPOOOOOOOOOOOOOODOO
000000000000 0ODEBUG, INFO, WARNING, ERROR, CRITICALUODODOOODOOODOOODOO
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gbooobooobooboobooobn

oooooooono pythonDO0O0O0O0OO0O0OOOOOOODOODOODOOODOOODOODOODO
gboboobOboooobooboobooboboooobobooag

116 OO0

Python 000000000000 O0O0 (ODOODOOOOOOOOOOOOODOODOOOOOOOOOOn
goboooooooboooobooooo)yoboobooooboobooooboobboooboooog
oboooboooooon

gboboobOobooboobobooooboboooobobooooboboooobooboobonog
obooooobooboboooobooboobooboobooooobobooooOoobOoboobobooboOobooon
U0b000obo0o0ooboooooobooobooobooobobooooobobboobbo0b0weakretd00O0nO
gooooooboobobooooooboboobooooobobooboooooboDobooooobDOobDooo
OO00000D0D00 (weakre) 000 O0D0OOO0O0O00OODOOOOOOOO0O0OODODOOOOOOOOO
gbooooOoboooooboboboobooboooooboboooboobooobobooooooOon:

>>> import weakref, gc
>>> class A:
def _ init_ (self, wvalue):
self.value = value
def _ _repr_ (self):
return str(self.value)

>>> a = A(10) # create a reference

>>> d = weakref.WeakValueDictionary ()

>>> d[’/primary’] = a # does not create a reference

>>> d['primary’] # fetch the object if it is still alive
10

>>> del a # remove the one reference

>>> gc.collect () # run garbage collection right away

0

>>> d[’primary’] # entry was automatically removed

Traceback (most recent call last):
File "<pyshell#108>", line 1, in -toplevel-
d[’'primary’] # entry was automatically removed
File "C:/PY24/lib/weakref.py", line 46, in __getitem_
o = self.datalkey] ()
KeyError: ’'primary’

11,7 O00OO0OO0ODOOOO

bobooouobooboboooooboboooooobobooooobobobooooobOoboon
oboboobOobooooboooooobooooboobooooboooooooo

array0 000000000000 CODOOOOO0OOOCOOOOOOO0OOO0O0OO0OOO0O00O0O0O0O0
Uboooooobooibdn array () 000000000000 OO0OO0OO0O0OO0O0OO00OO0OOC
6000000000 PythonOOOUOOOOOoOoOooo2000000000200@OOOODO ™8™
oboooboooooboboood:
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>>> from array import array

>>> a = array(’'H’, [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> a[l:3]

array ("H’, [10, 700])

collectionsUOO0O0O0O0O0O0OOOOODOO deque() UOODOOOODOOOOOOOOdeque ()
0000000000 000000000000 000000 bO0o0o0oooOob0ooOoOooOoooOoOooOoon
0000000000000 00000000000 (breadthfirst)y 0000 00O0O0O0OOO0O:

>>> from collections import deque

>>> d = deque (["taskl", "task2", "task3"])
>>> d.append("task4")

>>> print "Handling", d.popleft ()

Handling taskl

unsearched = deque ([starting_node])
def breadth_first_search (unsearched) :
node = unsearched.popleft ()
for m in gen_moves (node) :
if is_goal (m):
return m
unsearched. append (m)

gbooobooobooboobooboobooboobooboobobobobbobboboboon
U bisect 00000000 OOOOCOODO:

>>> import bisect

>>> scores = [(100, ’"perl’), (200, "tcl’), (400, ’"lua’), (500, ’"python’)]
>>> bisect.insort (scores, (300, ’ruby’))

>>> scores

[(1L00, 'perl’), (200, "tcl’), (300, 'ruby’), (400, "lua’), (500, ’'python’)]

heapqUUOOOO0OOD0OOOODOOOOOOOOOOODOODODODODODOOOOODODODO
gboboooobobobooboobooboboooooobobobooboobobooooobobooooon
obooobobooobOoobooooboooobOoboooobobobooboOoobooOon:

>>> from heapqg import heapify, heappop, heappush

>>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

>>> heapify(data) # rearrange the list into heap order
>>> heappush (data, -5) # add a new entry

>>> [heappop (data) for i in range(3)] # fetch the three smallest entries
[-5, 0, 1]

11.8 100000000

decimal 000 100000000000 O0C00OD000O0O pecimal DO0OOO0O0OO0O0O0ODOOO0OOO
U0200000000000 fleatOO0O0OO0O0OO0OODOODOODOODOODOODOODOO 100
ubobooboobooobooboobooooooboboooobobooboobOoboooobOobooon
goboooboooobooooboboooobooobooooobooooobooobooboooboOooboon
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gboooogd

gooo700000000000 S%0000000000000D100O000D0OD0OD 200
boboooobobobooooobobooooobobooooooboboooooOoobOoboOooo
oboboooOobooooboobooooooboooon:

>>> from decimal import =

>>> Decimal ("0.70’) % Decimal(’1.05")
Decimal ("0.7350")

>>> .70 % 1.05

0.73499999999999999

Decimal 0OOO0O0OO0OO0ODOOOOOCOOOOOOOOODOOOOOOOODOOOOOOOOOOOOO
40000000000Decimal 00000000 O0O0OCOOOOO020000000 10000000
goooboboooobobobooooboooooboobooo

Decimal OOOD0OO0O0OD0OO0ODOOOOODOOO2000000000000000D000D00O0DOO
gboooboooobooboooobon:

>>> Decimal ("1.00’) % Decimal(’.10")
Decimal ("0.00")

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ("0.17)]1%10) == Decimal('1.0")
True

>>> sum([0.1]1%10) == 1.0

False

decimal 000000000 OO0OO0OOOOODOOOOODOODOOOO:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ("0.142857142857142857142857142857142857")
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gon

Juood

O00000ooo0o0o0ooooooDDOoOOD python0O0O0O0OODOOOOOOODODOOOOOOOO
000000 —0O00bO0oobooobooobooodpythonO0 0O O0O0O0O0O0DOOCOODOOODOOODOOOO
goooboobooooobooog

Pyhon 00000000000 OO0DOOOODOOOODOODOOOOODOOOOOOODOOOODOO
O000oDooOoO0O00000oo0 pythonD0OO0O00O00DODOOOOOODOODOOOOODODDOO
obooo@uobooboobooo)boobooobooobooobooobooboobooooonbog Python OO
gboooocobod pythonODOD0OOD0O0OO0O0OOOD OOOODO0DO0;UNxODOOOODOODOOOO
UobOO0OHTTPOOOOODOOOODOOOOO0O0OO0O0DOO0O0DOOO00O00OO0O0OO000O0O00O0000
gboooOcclooboobooboooobooooobooooobooooobooboobooooobooonog
obO0;000000000000000b00bO0b00bOOoOPythonDO0D0OO0OODOOOOOODOOOO
oooooboooo

000 PythonWebO O OO http://www.python.org/O00;00000000000000000O
OO00D00 wWebODOOODO Python OODODOODOOOODODOODOOOODOOODO WebODODOOD
obooOoobooboooobooboobuobooboobooboooOoooo0oboooooboOobOobooooon
gbboaobooaboaboobuogbuoobuoobooboobooboobobooobbooboboaboo
http://starship.python.net/ 00000000000 0O0O0O PythonODOOOODOOODOOOODO
gbooo;0o0obobooboobooboobooboooobobooooboaonon

Python Package Index (PyPI). 00 000000000000 000000O0ODODOOOOOOODOOD
obOoooOobooono pythonOOOOOOOODOOOOOOODOOO

Python D0 ODOO0O0O0O00OO0DOO0O0O0OOODOO0DOOODOODODOODO comp.ang.pythonO0 0000
OO python-list@pythonorg D D O D OO0 O00OO00O0O00O0O0OOO0ODOODOOOODOODOOOOOOOOO
oooooooooooooobooooooo0oooboOooooobOooooobDoOooooboDoOooooOoboOoon
gboooooboob 12o0oboo0oo @oooooo)yhobooboobooboobooboobooboon
Ub000bO0b0000b0o0ooob0ob0oooboboOng (Frequently Asked Questions, FAQO O O 0O
OHOOoDOoooooDOooOPythonODOOOOODOOO "Mises DODOODOODOODOODOODOODO
ooboo0Oo0o000000000000 http://www.python.org/pipermail/ 0000000000
OO0OFrFAQUODOOOOO0ODOOOOO0ODOODOOO0ODOOOOODOOODOOOODOOOODOOOODO
oOoooooooopoooooooo
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OO0 A

Juoogdubootgdun

O000O0O000 PythonOOODOOOOOOKonOOOO GNUBashOOODDOOOOOOOOOOO
UboboobOobOobOobOoboOobOobOobOobooboo0oooo0oo0oboOobOgng GNU Readline O O
gboboobooo0obob0obO0ooob00ob0obU0 Emacs DO0DOODO viDODOODOOOOOOOODO
obdoooobooboooobooooboobooooboobOOoOoOOoOoOOobooboOoooboOo;obo
gbob0oobOo0ooobooobooboooooooboooobobooboob0obooobo0obO0o0uUNIx
o0 CygwinOOOOODODOOOOOODODOOOODOODOOODOODOOOOO

00 0000Mark Himmond 0 PythonWin 00O O0OO0OPython OO DO ODOODOOO TkODOOODO
OO0O0 IDLEOOODOOO0ODOO0O0DO0O0DOD0OOONTDO DOSUOO0DOOO0O000 posSoon
Windows 0000000000000 O0O0O0OOOCOO0OOO0OOO

A1 OO0

gbboobooaboabodabodabogbuoobooboobooboobooboboboboboaoboo
gboboboooobooboboobobobbdbd Emeacs000000D0O0ODODODOODOOOOO
OO0000000DOoO000ooO0o00bO0o00o0oDbOooon0:c-A(Control-A)D0O0O0O0ODOOOOOD
oboobobOc-g0b00000O0O0O0O0DOc-pOO0O0OOOODOOOOODOOCc-FOODOO0O0OODOO
OO00OBackspace OO0 DO OOO0OOODODOODOO0OcCc-DOOOOOOOODOODODODOC-kOOOO
O00ooooooo kb @Oy Oec-yOOOO kIOOOO0OO0O0000 yankO (ODODODO)DOOD
C-underscore 00000000 O0O00O0;000000000000O00000O00OO0O0OODOO

A2 OO0OOOO

Jd00d0d0O0d0oo00ood00o0oodU0Do00O0U0ooDoUoDoO0UDoOOoODoOOoDoOoOO
0000000000000 00o00o000o0o0oo000o0o0o0ooDoO00DoooOo0oooooDoOn
0d0d00c-pO00000D0O0O00OOO0OODOOODOOO(@O)OOOC-NO 1O0O0ODOODOO
00d0dDoooDO0o0ooU0oU0ooodbDO00o0oU0o00oD0D00oU0oUOoDOooDOoDOoOooOoOon
0000000000000000000 'OrReturn0000000000000O0O0O0DO0OOOOOO
c-ROUODODOOOOOOO0OO0OOO0OOO (reversesearchy 0O O0OC-sO00O00O0O0O (forward search)
ooooooao

'00:00000000000 Readline00000000set mark-modified-lines on 00000 “Vinputre’ 00000
OO0 INPUTRCOOOOOOOOOOOOOO0O0OOO0O00O0O0O000000O0
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A3 OODOOODO

Readline 00D O0O00O00DDOOO (keybinding) D0 OOO0DO0O0O00O “Vinputre OOOO0DOOODO
0’00000000000000000000000000000000

key-name: function-name

oono

"string": function-name

ubodaoaogoooogan

set option-name value

gboobobooboobooboob:

# vi OO0O00OO0O0O0oO0OOooOOoO:
set editing-mode vi

# JO0O0O0Ooooooooo:
set horizontal-scroll-mode On

# J0OdO0Oooooooooo:
Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

Python OO0 Tab OO OOOO0O0ODOO0OOOOD TABOOOOODOReadlineDOOOOODOOOOOO
0000000000000 000000000D0D0000000 ReadlineO0OOOOO0ODOOOODOO
Oood “Vinputre’ O

Tab: complete

obobOobobOobobOoboboobobobo (@ubdbTepOO0DOO0OOOOODOODOODOODOOO
ooboooobo0oooobouooobobobooooboooobooon)

gboboobbobobobooooooooobooooooboboooboboboboboboo
0000000000000000000000000000O0O0O0O0Q:?

import rlcompleter, readline
readline.parse_and_bind(’tab: complete’)

bb00obO0OTebOO0OODOOO0OOODOOOOOO0OOOD0TabOOOODOOOOODOOOOOOOO
0;00000 Ppython OO DO ODOODOODOOOOOCOOOOOODOODOODOOOCODOOOCOOOOOO
string.a0000000000O0O0OOCOOOOOOOOO ‘“oO0000000000O00000O00
ooooooobo0oobo0oobboOob0ob00_getattr__ () O0OOO0OO0OODOOODOODOODOO
Ubob00o0o0ob0_getattr__ () UO0OO00OO0OO0OO0OO0OOOOOCOOOODOOOOOOOOOOO

00:000000000000 INPUTRCODO00DOO00OOOOOOOODOON
3pPython 00000000 ODOODOOOOOD PYTHONSTARTUPO O OO OO OOOOODODOOOOO0OO0OO
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gbooobood

gobobooboobooooooboobobobobobobobbbobobooboboboboo
oboobooobooobooboooboo;ocobooobooooboooboobooboobooooboog
gobO0oooo0oobOoooobooboooooOoooboooooooboobobo0oobo0nbn0ddimport
gbgbooobodbdgblboesbobuooboboboobobuobobuoboobobuobooboand
gboooboobooboooboboo

Add auto-completion and a stored history file of commands to your Python
interactive interpreter. Requires Python 2.0+, readline. Autocomplete is
bound to the Esc key by default (you can change it - see readline docs).

Store the file in ~/.pystartup, and set an environment variable to point
to it, e.g. "export PYTHONSTARTUP=/max/home/itamar/.pystartup" in bash.

Note that PYTHONSTARTUP does #*notx expand "~", so you have to put in the
full path to your home directory.

EEE o

import atexit
import os

import readline
import rlcompleter

historyPath = os.path.expanduser ("~/.pyhistory")

def save_history (historyPath=historyPath) :
import readline
readline.write_history_file (historyPath)

if os.path.exists (historyPath):
readline.read_history_file (historyPath)

atexit.register (save_history)
del os, atexit, readline, rlcompleter, save_history, historyPath

A4 OO

uoboooboobooobooobooobOooboobOOoobOo;0cobobo0oobooooboooobooooog
obooo:00o0ooocoboboooboboboobooooboooobooboOooo@obooboobooonoo
gooooboooobooboobooboooooooooo)oboobooobooooooooobobooboooboo
bobooboobooobooboboooobobooooobobobooo@uooboobooo)bobooo
googooo
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00 B

Juoogduboogduood

gboboooOoboooobobooooboboooo2000 @euobobo)yooooboooooaoon
ooooooboono

0.125

00 1/10+2/100+5/1000 0 00000000000 OO0ODO0O0O200000

0.001

002+04+1/8000000000000DOO00ODOO0OOOOOODOOOODOODODOODODOOOOO
gooobO ooooboboooobobooooobo2000b0o0000ob0ooboooooa

gboboobooboooobobo20b0b0o0oooboboooooboooobooboooooboaon
obOobooo ovoobooooboobo200000b00000O00bO00obOOoOo0oboooooboOooboOon
ooo

goooo oooboobooboooobooboooob 13000 0ooboooboobob0 Y3g0ooo 1o
gboboobOobooboobooooboobooogn:

goooboooogn
0.33

oboooobooooobooog

0.333

oboooooooooboobobooboboboboooooooboooobo y3goooooooon
goooboobooooboboobooogooboooo

oooodoo20000ooooogooooooooo o010 oobo20000oooooOooon
O000D0O0D00O00O020001/1000000 (repeating fraction)

0.0001100110011001100110011001100110011001100110011...

gobooooobooooobooooooooobooooboooboooooboooooooooboOooon:
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>>> 0.1
0.10000000000000001

oooooooboooo

obooooobooooobobobold pythonODODOOO0OO0ODOODOOOOODODOOOODOD
goboboobobooooooooobooooboboobooboboobooooooooooboobog
OO0000000O000DO0O0OPythonODO0O00D0O00O 2000000000000 100000000D
oobOo0O00ooocoooobooobooobooobobo0oooobo0o0obO0o0o0O0dPython 0.1 00000
gboo02000000000 1o00000O0DOO0O0O0ODOOD

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

0o0o00ooooO0PythonOO0D0OO000000OO0O0O0O0DOO0O0DOO0O0DOO0DOO repr() 0 (@O0O0OO)
U0000o00ooboobogbO repr(floary OO0 100000000 1700000000000D00

0.10000000000000001

oooooo
repr (float) 0000 170 00000000000 DODO0O0 @OOODOOOO0OOO)OOODOOOD
OO0000O0x0D000O eval(repr(x)) == x00000000000000000O01600000DO

oooooooooon

obo0o20000000000000:Python0000000O0D00O0OOO0OOOOOOODOODOODO
ooooobooooooooooboobooooobooooooooobogb@Wobooobboooooo
gboboobOobooooboboooooboboooboobooobooooboobooo)o

PythonOODODOODO str() OO000D0O0O 120000000000000000O0O0O0O00OOOO
U0000000000O0b0b000000 eval(str(x)) DO0O000O0xOO0O0O0D0O0DOOOOOO
goooooboooobobooooooboooboog:

>>> print str(0.1)
0.1

oobooooobooobooboobobOooobboobooooobo0oooboooboo:obboobooooobn 1o
gobooobooooboboboooobobo booobooboboooooo

gbooobooobooobooobooboo

>>> 0.1
0.10000000000000001

O00O0Oround() DODOODOODODODODODOD 10000000 DOO0DODODODDOO
goooboooooogan:

>>> round (0.1, 1)
0.10000000000000001

gooote1"obobooooooobob200000b00b0obooobooooD vyioooooDOoo
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gboooboobooobooobooboobooboboboobooboobooboob:-bo0obon
round () 00000000000 O0O0OO0OOOOOO

ooooooooooooolbooon0 viogobobooooolboobo 00b0O0O0oDOOO0OD 100
oboooooooooobooooog:

>>> sum = 0.0
>>> for i in range(10):
sum += 0.1

>>> sum
0.99999999999999989

2000000000000 00D00D00DO0O0DLOO0ODOOODO0ODOOoO0DDbOOoDOOoO"e.1"O0DbDOn
ooo0ooOOo "'booogo"ooboooOOobOobooo2000b000O00bDOo0obOOobDOobObOOoDOoDbo
0000000000000 The Perils of Floating Point 0 0000 O0OO0O0O

obooooooo“OocoooboboboOor>obobobo0oooobooboooooooboobobon
OO0 PythonO float DO OO0 OO0DOOODOOOOO0OO0ODOOODOOOOOOOOOOODOODOO
Oo00oo0oo0o0oooDo0ooooooooo 25300 1000000000DO0O0O00DOO0O0O0ODO
goboooooooooboooioobooboooboooooboobooboobooboooobooooag
obooooOoboooobooboooooboobooon

gooooboooboooobooooobooobooboboobooobooooboobobooboobOoooog 1o
goobooobooboobooboobooboobboobooboobooboobboobboOon
OO0 str() 0D0OO0OO0O0DDOOO0OODODOO00ODOOO Pythond sO000D00O0OOODO
obo0ooboooboO0b:sgO0sf0000 sed000000O0OOO0ODOOOOOODOOOOOOOO
gboobooagboobooboobogbgoobod

B4 0OOOOO

ocoooobo«.1roboooooooboboo0oooooooooo0oooooobooOoboOoOooooDoOon
obooooobooobooboboooobo20b00b00000b0ob0ooo0oboboooooboooon
ooooboooo

gooooboooobobooo@Woooooooo)yoooboo 200@u2)oobobooOoOooOooD
OO000oD0o0o0ooDooDoDO Python(@OOO Perld CO C++0Japall Fortran D0 0000 O0O00O)
gbooobOobobo ooboooobooooboooboon:

>>> 0.1
0.10000000000000001

ooooooboobobooOobD o0 20000000000 0DOODOOODOOOO0OOD (2000 0O
110)000000000000CO IEEE-7540000000000000000DOO0OCO00O0O0OODOO
O00000 PythonOOOOOODO IEEE-754 0000 "O00O (double precision)" O 00000 OO 754
OdoubleD0O S3000000000D0O0DO0ODO0OOOOOOOOOODOODODODODOOODOoOIDO
ooooooobooooooye+NDOD000000O0O0DOO0O0O0O0JO00000S300000000D0
ooo

1/ 10 ~=J / (2%%N)
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gbooobood

J ~= 2%xxN / 10

gooooo

JOOOOS3000000000000 (>= 2+x+x5200 < 2xx53)000000000NOOODOO
ooOose0nDOOO:

>>> 2L*x52
4503599627370496L
>>> 2L*x53
9007199254740992L
>>> 2Lxx56/10
7205759403792793L

ooooose0JsOoooboO s3guobooooboobobooNDODODODbOobOvOoOoboooooDoon
gooooooog:

>>> g, r = divmod (2L*%56, 10)
>>> r
6L

oboObO1oo0oooobooooboobooooobobooobOob (roundup) D O0OOO0ODO:

>>> g+l
7205759403792794L

OO0007540000000 vioOoOoOoooOOoOOoOO2x=*s56000000000

7205759403792794 / 72057594037927936

oobo0ooooooo1oobooboobooobooooo vyioboobooooooooboooobooonn;
gooo1googobooobboo viooobbooboobooooboooooobooooboobooo 1o
gooooood

oooooooo 1100 “cooorbooUoOooooboOobOO0:00DbO0O0000ODOOOODOOoo
obooobOobooo740b000000000000bO0O0O0OobOOooOoon:

>>> |1 x 2Lxx56
7205759403792794.0

googoo
goooo io=3000b0obo0oooono3ouboooo@uooboobono)yoboooooooog:

>>> 7205759403792794L x 10L*x30 / 2L*x56
100000000000000005551115123125L

O00o0oooo0ooooooO0ooobDoOoOoooDo1onOg 0.100000000000000005551115123125 000
0000000000000 000 1700000000 0O0PythonOOO0ODO 0.10000000000000001 O O
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oo @ooboboooooooobooboboboooooboDobD cobooooooooooOo 75400
gboboobobooooobouoodb —0bOoboooobobooooboobooooonog)
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OocC

Joootgtd

C.1 PythonO OO

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

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

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

PythonOOOOOO0OODOODOOODO@UDUOODO0ODOODOODO http://www.opensource.org/
0000000O0D)D000o000D0oDO00oDO00o000o0o0ooO0og PythonOOOOO GPLOOODOO
gboo0;bo0bobobooboooboobuooboooo

oooo ood O 0od GPL OO
0.9.0 thru 1.2 n/a 1991-1995 CWI yes
1.3 thru 1.5.2 1.2 1995-1999 CNRI yes

1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 2001 PSF no
2.0.1 2.0+1.6.1 2001 PSF yes
2.1.1 2.1+2.0.1 2001 PSF yes
2.2 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.1.2 2002 PSF yes
2.2.1 2.2 2002 PSF yes
222 22.1 2002 PSF yes
2.2.3 222 2002-2003 PSF yes
23 222 2002-2003 PSF yes
2.3.1 2.3 2002-2003 PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes

103


http://www.cwi.nl/
http://www.cnri.reston.va.us/
http://www.zope.com/
http://www.zope.com/
http://www.python.org/psf/
http://www.opensource.org/

U0:0GPLO000D0O0O0DO0OOPythonD GPLOOODDOODOOODOOODOOODOODOOPython
ooooooboooooGpPLO0O0O0O0O0O0ODOOOO0OOO0ODOOOO0OOOODOODODOOOOODOD
goboooboGcpLO0Ob0O0OO0OO0OO0OOO0OO0DOOGPLOOOOOOODOOOO0ODOOOODOOCOOd Python
gboooobooboooooboboooooboboooboboooobooo

GuidoOODODOODOOOOOOOOOOOOODOODOODOOOOOOOOOOODOODOODbODbOO
goo

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

PSF LICENSE AGREEMENT FOR PYTHON 2.4

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.4 software in source or binary form and

its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.4 alone or in any derivative version, provided, how-
ever, that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright © 2001-2004 Python
Software Foundation; All Rights Reserved” are retained in Python 2.4 alone or in any derivative version
prepared by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.4 or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby

agrees to include in any such work a brief summary of the changes made to Python 2.4.

4. PSF is making Python 2.4 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-
TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

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

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

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

any third party.

8. By copying, installing or otherwise using Python 2.4, Licensee agrees to be bound by the terms and condi-

tions of this License Agreement.

BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1
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. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga
Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

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

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

derivative version prepared by Licensee.

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

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

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

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

granted on that web page.

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

documentation.

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

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

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

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

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

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

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

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

1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.

ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without
fee is hereby granted, provided that the above copyright notice appear in all copies and that both that copyright no-
tice and this permission notice appear in supporting documentation, and that the name of Stichting Mathematisch
Centrum or CWI not be used in advertising or publicity pertaining to distribution of the software without specific,

written prior permission.

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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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/
~matumoto/MT2002/emt19937ar.html. The following are the verbatim comments from the original

code:

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

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

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

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

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

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

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

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

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

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

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

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

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

SUCH DAMAGE.

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 by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\ endorsement purposes.

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:
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Copyright (C) 1991-2, RSA Data Security, Inc. Created 1991. All
rights reserved.

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

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

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

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

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

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

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

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

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

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

C.3.9 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
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C.3.10 XML Remote Procedure Calls

The xmlrpclib module contains the following notice:

The XML-RPC client interface is

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

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

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

SECRET LABS AB AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS. IN NO EVENT SHALL SECRET LABS AB OR THE AUTHOR
BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.
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DA 0OO0OO0ODOOODOODODO

OO0000Python0DDODOOOODDOOOODOOOOO PythonTutorial 00000 O0O0O0O0O00ODOO
obooo0O0obo0ooboobobooobodpythonOO0000O0O0O0O0O0OO0OOODOOOOODOODOO

http://www.python. jp/mailman/listinfo/python-doc-jp
O00o0ooooooooooooog

http://sourceforge. jp/tracker/?atid=116\&group_id=11\&func=browse
oooooooooo

D2 DOOO0OO0 (0O0)

1.3 0 O : SUZUKI Hisao <suzuki at acm.org> (August 27, 1995)
1.4 0 0O : SUZUKI Hisao <suzuki at acm.org> (April 20, 1997)
1.5.1 O O : SUZUKI Hisao <suzuki at acm.org> (August 23, 1998)
2.1 0 O : SUZUKI Hisao <suzuki at acm.org> (June 10, 2001)
2.2.3 00 0 O : sakito <sakito at s2.xrea.com> (August 10, 2003)
2.2.3 00 0O : ymasuda <y.masuda at acm.org> (September 5, 2003)
2.3 000 O : sakito <sakito at s2.xrea.com> (August 30, 2003)
2.3 00 0O : ymasuda <y.masuda at acm.org> (November 30, 2003)
2.3.3 00 O : ymasuda <y.masuda at acm.org> (Devember 25, 2003)
2.4 000 : ymasuda <y.masuda at acm.org>, G. Yoshida (etale) (March 20, 2006)
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O0E

HREEN

>>> 0000000000000 00000b00o0o00boocoboobo0oooobooboooOooDn
ooooooboooooono

.booboooooobooooobooooooooobooboooOo0oooboOoooOoboOoboOooon
oooobood

_futwre  OO0O0OO0OD0OO0OODOO0OO0ODOOOOOOOOOOODOOODOODOOOOOOODOODOO
oobooobooboooob 117400000 20000000000000000000000

from future import division

U000 000g0gg (rrue division) 000000 O00O0O 11/4 0 2.750000000000
_ _future_ 000000 mportJ0000000000D0ODOODOOOOODOOO0OOOOD
oooboooobobooooobooooboon:

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

_slots _ O00O0DO0O0OO0O0O00O00OO0O0O0ODOOOOOOOODOOOOOOOOODOOOOOO0O0O
ooboobobooboooooooboooboobooobooboobooooooobooobooooonoo
oobooOoobOooobOoobooobOooboOooboooobooooboboobooboobooooog
goboobboooboobbooboobooooooobooobooooboobooooobooboOooDo
ooogoog

BDFL 00O OOOOOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O [
oood

EAFP 00000 O0OOODOOODOODOO (easier to ask for forgiveness than permission0 00000 0O O
OHhoOdOOOOPythonOOOODOOOOOOOOOOOOOOOOOOOOOOOOODOODODODO
0000000000000 000000o0ooOoOoOo000D0DoooOOoO0DoOoDOOOOoOoOoOooO
0000000000000ty 000D except 000000000000 OOODOOODOODO
oo0cOO0O0O0OoOoooooooooowBYLO0OOOODODODODOODODOOO

GIL OODO0O00O0DO0DOOD0OO (global interpreterlock) OO O0O00OODOOO

IDLE Python DO OOOOODOO (Integrated DeveLopment Environment) O 00 O IDLE O Python O 0O 0O O
00000000ooOoOo00o00dooooO0U00UoooOoO0o0oUoOUUdOobDooooOoOoOd
OOIDLEODOODOOCOO0OOOO00O000Ooooooooo euICcoogoooooooooog
ooooooOoOooOOOOOOOOOO0
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LBYL O0OD0O0O0OOODOO (lookbeforeyouleap) 0O OO O00OO0O00OOOOODOO0O0OODOODOO
O00000DO0O00DO0O0000 (pre-condition DOOODDODOODEAFPOODOOOOOODODO
if000000000000Db00000d

Python3000 D0 0000000000000 0O0000O0O0OOO00O0OO00000000000O000OO Python
oooobooboog

Python [0 O O (Zen of Python) Python D0 0000000000000 0OPythondOO0O00O0O0OOO
O000o0obo0ooobobobOonDOoD “import this”0OO0O0OOOOO0OOODOOOO

00000 (terator) ODODDOO0O0O (stream) D00 0000000DDDO0OO0O0OOO next() OO0
ooboobOooboooobooobOoobOobooOoooboOoobooooooboooobooooboooobooaon
000000 stopIteration 000000000000 O00O00DOOOOO0O0DOODOOOOO
UbOO0b00b00bO0b000000000D0 next() DOODOODOO StopIterationOOOO0O
ooooOoboO0ooobOobOooooboboboonbOOgbD__iter. () OO0OO0OO0OO0O0OOOODOOO
boboboboobobobboobobobuoooooboboboboboobobobaonoo
goboooboobooboboooobobooobooobbooobboobbOob@aistbog
0)OoooOooOooboOoOO4iter() OODOO0OOOOOODOOOODfor000O00O0ODOO
oooboooboobooboboobobooooobOoooboobooboobooboobooOooog
uboboboooboboboooboboboboobobobobooabobooobaoba
gboooboooboooooo

000000000 (interpreted) Python 0000 0000000000000 OOODODDODODOOOOO
oobooooboobooooboooboooobooooboooboboooboooboobooobooboooboooooo
ubobobooboboboooooooboboboooooobooboobOobOooooooon
goobooobooboboobobooboooboooobooooooboooboboooobooooooooaon
OO00000000 (interactive) 1000000000

000 (coercion) 0000200000000 0000000000000O0O00DOOOOODOODOO0O
000D00DO0O000D000D00 int(3.15) 00000000000 30000000003+4.5
000oO0bOOooOOooo0oooOOo@oobOooobooboooooD)oobooooooooog
00000000 0DO0oooDoOoonon typeError 0000000000200 0000000
00000000 coerce000O0OODOOODOOOONO344.50 operator.add (xcoerce (3,
4.5)) 000000000000 operator.add(3.0, 4.5) 00000000000 0O0O0OO
00o0ooboooooobooooobobbooooobobo0oooooDobObObo0oo0on 3+4.50
00000000 fleat(3)+4.500000000000000O00O00000O0OOOO0O

000000 (cassicclass) object OO DODOODDDODODDOODDOOOODOOOOOOO (new-style
class ) OO OOOOOOO

OO0O0000D0O0O000DO0 (global interpreter lock) Python OO0 00000000 OODOOOOO
0o00ooodooooooooO0Ooooooo0o0oUoooooooooooooooOooOoOoooon
0000000000000 0D000O0D00DO00O00O000O000O0dOPythonODODOOOOODO
O000ooooo0oooooooooo0ooooooooooooooooooooooon
000000000 000o0o000oDoo0o00oDoo0o0oO0O0O “0000000 (free-threaded)”
0000d00oooooooo00oooooooooodooooooooooooooOooooon
0000DoDoo0oO0oDoooooDoooooooooon

OO00000O (generator) D00 D00O0000000returnD00000 yieldOOOOOODDOO
oooobOooooboboooooboooonoon
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gbooboobobobobooboboDb ford00 whiledDOOOOOOOODODODOO
uboooooogn (vielg)OOoOooOoooooboooooooooooobobooooo
U0bO000000 yieldOOOOOO@MOOOO)0O0O0OO0OOOnext () OO0D0OOO0OOOODOO
oooobooooobobooog

00000000 (generator expression) 0000 0000000000000 OOODOOOOOOOO0O
0000000 for000D00O0O0OOD ifO0D00000O0O0ODOO0OO0OODOOODOOODODOO
oo0oooooooo

>>> sum(ixi for i in range(10)) # sum of squares O, 1, 4, ... 81
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00 (ictionary) OO0 0000000000 000O0O0DODOOdictOD0ODDOD 1ist0000000O00OO
Ubooobooboobdb_hash. () OO000O0D0O0ODOODOOODODOOODOODOO
OOPerl DDDOOO0O (hash)y DOOOOODOO

OO00000 (mew-styleclass) object DO OODODODDODODODDOOOOOOODODDODO list O
dict 00000000 DOO0O0D0DOO0O0O0__slots__ ODOOODODOODOODDODODO
__getattribute_ ()ODO0O0DOO0OO00DOOCOO0ODCOOODOOOPythonOOOOODOOODO
ooooboboooooboooooo

0000 (integer division) DO 000000000 OODOODOOOODODO 117400000 2000000
O0000DO0oO000o00oD 2.75000000000000 (floordivision) 000000000
ooboobooOooboooob@oboobooooooO)oooooboOoboooooooag
Ob00000 (fleatODODOO)ODOODOOOOOOODOODODODODODOOODOODOO (OO
U (coercion) U 00O DODOO0O0O0OO0O0DOO0OODOOODOOO0OO0OOO0OOOO0OOO0O0O0O0OO0O0O0
obobooboboobooy//b000 00000000 O000O0000000000 __future__
ooooboooon

OO0 (interactive) Python 00 0000000000 DO0OODOOOODOODOOOODOODOOOO
pythonO0UOOOO0OO0OO0OO0O (@WOOOO0OOO0OO0OOO0ODOOOOOOOOOOODOOOODOOO)DOODO
oobooobOoobOoooooooobobO0oooOooobOooooboOobooooboobOoooboo
U000 (help(x) DOOOOODOOOO)ODODOOOOODODOO

OO00000 (descriptor) OOOO __get. ()0 _set_ ()OODODODO__delete_ () ODDOOODO
ob0oooooooobooooooboooobOobooooboobobooooboooooDoOoon
obobooooooboboobooboobDoboboboobobooobU0bUeb0DO0OeOOO
oooooooooo sODO0O0O0000p000DOOOOOOODOOOOOOODODODOOO
O0000O0000OOo0oO000oobO0oooob0Og pythonOO0ODOOOO0ODOOOOODDOOOOO
oobooooobobooobooooboobooboobobooooooboooooooooboooon
goooboobo0oobooboboboooobooooooDboo

0000 mamespace) 000000000000 0ODOODOOODODOOOOOODOODOOODODOOOO
dooooboooboooboooobooobooooobo(@mbooboo)yobooooooobooo
do0oooooooboodoOonb __pbuiltin_ _.open() OO0 os.open() DOODOOOO
gooooooobbboooooobbobbdoooobbboooooobDboDbboooooo
0000000000000 b0D0000000random.seed() OOOODO itertools.izip/()
00000000000 ildd randomd 00000 itertoolsODUOOOOOODODONO
oooooooooooooo
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O00000000D0 (mestedscope) DD D000 0O0O0OOOOODOODOODOOODOODOODODOOOO
boboobooboooboboooobdooooobobooobooboobooboobooooobOobn
gboboobobooobOobooooboobooobobooooboboboobOoboooooboOoDn
ubogbobooooobabobobooobooobobooooboobobooboobaoboboganboo
gbobooooobobooobobooobobooooobobobobobobooobobobg
uboboobbooooboooobobooooboobooooboobooobooboooobon

OO0O0000 (bytecode) DO OODO0OOO0 PythonOOOODOOOODOODOOOODOOOOOODOO
.pyc .pyoUO0O0O0O00OODODOO0OOODOOOOODOOOODOOOODODOODOODOOO
oooooooo(@ooooooooooboobooboooooooooboobooooo)yobobooo
O00oooooo0ooooobo0oooooOob0ooooobo0oOoooO «“0000O0 (virtual machine)”
00000 “0D000 (intermediate language)” OO0 0O 000

OO0000 (sequence) DD ODOOOO00ODODO (iterable) OO O0O0O0DODODOO (iterable) 000000

000 __getitem_ () 000 __len () O0000O0O0O0O0OO0COOOCOOOOOCOOOO
ubogboobouooboboobodbduidiliststrd tupleDUOO unicode 00O U
U0D0dict O __getitem__ () 0O __len_ () OOD0OO0OO0OO0ODODOOOOODOODOODOODO

(immutable) 0000000000000 0O00DOCO0DOOO0O0O0O (mapping) JO0DODOOO0O0O
oooooobooog

OO0O00O0OOD0O0Oa0 (Gterable) 0D 0000000 OO0O0O00OOOOOO0OOOOOOOOOOOODOO
000000000000 0000000D0000Qist0str0000 tupleOOO0O0)O0ODOOO
000000dictO fileOODOODODOOODDOOOOOO __iter_ () O __getitem__ ()
00odooooooooooooooooooooooooooo00oooooD forooonon
oooooodooooooooooond (zipOO map(),..) 000000 nO000O0OCO0O
00000000000 iter() 0ODDOODOODOOODDOODODODOODOODOOOODOO
00o0bOOooOoooooooooboooooooOoobooooooboOOob0obOOoooooooon
iter () DO0O0O0O0O0O0O0OD0OOOO0OO0OOOO0OODOOOODOOOODOOOfeordoonooOn
000000000000 0000000DO000000000D00DO00000000Ad (iterator)d
OO0000 (sequence)JO0 O 0ODOO0ODOODNO (generator) DO ODOOOOOONO

OO0 (complexnumber) OO0 000000000000 0O0O0ODO0ODOOO0OOOODOODOODOOOO
oooobooo

uobooboo ir1oooo)boogoooboboobooboooooob ib0o0obo0oobn 50
OO000D00OPythonOODOOOOODOOOOOOODOOODOODOOODODDOO

Uobo0d0 000000000 3+1j0math 000000000000 0OO0DOCO0OOcmathO
ooogd

obobobooboboobooboboooooboooooboobOobooooooboobOobOooboon
ooooooboooo

OO00000000DD0 mutable) 000000000000 O04id() ODOO0ODOOOOOOOOOOO
000000 (immutable) DOOO0000OOOO

U0000000000 (mmutable) 0000000000000 O0DOODOODOO0OODOO0O0OOODOOO
uoboboooouobooob @oobooobo)oooboooooooboooboooooobooobooooo
oooboobooboobobooobboobobooobooboobooobooooooooooooag
oobooobobooobooooboooboooboobooboooboooboooobooobboboooooooog
gooooo
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UO00 (mapping) DO O00OD0 __getitem_ () OOO0O0OO0O0OO0DOOO0OCODOOOODOOOO
(dictOOOO)ODODOOOOODOOOOO

O0O000 (metaclass) D 0000000000000 O0OODOOOOOOODOOOOOOOOOOOOO
ooboooboooboobboobobooooooooboooobooboooboboobobooboooooog
ubobooboobooboobooooboooooobooobooboobooobooooOooboOoboOobobooo
oboo0oobooOo0ooooooooooobOPythonOOOO0OO0OOO0OOOO0OCOOOOCOOOOO
oob0oooooboooboooobooobobooobooboobobooooboooboooobooooboooboboooDo
gobobooboobooooooboooobooooooooobOoooobDoobDoooobDooobDoOoo
obooooooboobooboobooboooboobboobooooboooboooboooobooboooog
obooobOooboooboobooooobobooooobobooog

OO0O0O000D00 distcomprehension) 00000000 0OD0OO0OOOOOOOOOOOOOOOOO
uboboooobooboboooboobobobooobOobOo0dd result = ["0x%02x" $x
for x in range(256) if x %2 == 0100000000 255000000 160000 (0x..)
vbobooboboboboobobbistgbobobobobisbgooooaooobang
U range (256) DOOD0DO0ODOO0ODOOODOO
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Symbols
ey 117
»>, 117
__all_ .45

__builtin_ (DDOOOO0O0O0O0O),43
_ future__, 117
__slots__, 117

A

append () (listOO0OO0O), 29

B

BDFL, 117
byte code, 120

C

classic class, 118

coercion, 118

compileall (DO OODOOO),42
complex number, 120

count () (listddO00d0),29

D

descriptor, 119
dictionary, 119
docstrings, 21, 26

documentation strings, 21, 26

E

EAFP, 117

environment variables
INPUTRC, 93, 94
PATH, 5, 41
PYTHONPATH, 41, 42
PYTHONSTARTUP, 6, 94

extend () (listOOO0O0O),29
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F

file
object, 52
ooooog,s2
for
gog,19
statement, 19

G

generator, 118

generator expression, 119
GIL, 117

global interpreter lock, 118

H

help() (DODOOOO),77

IDLE, 117

immutable, 120

index () (listO0OD0OOO),29
INPUTRC, 93, 94

insert () (listOOODO0O),29
integer division, 119

interactive, 119

interpreted, 118

iterable, 120

iterator, 118

J

ooad
for, 19

L

LBYL, 117
list comprehension, 121
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M

mapping, 120
metaclass, 121
method
object, 67
gooooa,e7
module
search path, 41
mutable, 120

N

namespace, 119
nested scope, 119

new-style class, 119

O

object

file, 52

method, 67
oooood

file, 52

method, 67
open () (DOODOODO),S52

P

PATH, 5, 41
path

module search, 41
pickle (@ O0DOODODOO),54
pop () (istO0 OO 0O0),29
Python3000, 118
PYTHONPATH, 41, 42
PYTHONSTARTUP, 6, 94

R

readline (D O0OOOOOODO),%
remove () (listO OO 0O0O), 29
reverse () (istO0O0O0O0),29
rlcompleter (DO OOOONO) 9%

S

search

path, module, 41
sequence, 120
sort () (listd O O0ODO),29
statement

for, 19
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string(D00000O0O),49
strings, documentation, 21, 26
sys(ODODODOODODO),42

U

unicode () (UOODOOO), 15

Z

Zen of Python, 118
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