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21 00000000000

Python 00O OD0OO0O0OODOOOOOODOOODODOO /usr/local/bin/python 000000000
00000UnxOOOOOOOODO /usr/local/binODOOOOOOODOO

python

coooooobooooooooOoooOoooon

000000000 PythonOOODO0O0OOOO0O0DO0O0O0O0OOO0O0DOOOOO0ODOO0ODOOOOOOODO
ocooooooooOoOoOoOOOOOOOOO0OO0;000 PythonOOOOOOOO0O0O0O0O0O0O0O0O0O0O0OO
goooo@oooooopOoDoDOO0O0 /usr/local/pythonOOODODODO)

Windows 000 Python 0O OODO0O C:\Python2700000000000000000O0O0CCOOO
gooboobodoobobooboobooooboobooobooboobDbobboobuoobbooboo
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set path=%path%;C:\python27

00000000 (Unix OO Control-D ODOS O Windows 0 0 Control-z)00000000O0 (ODO:
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cooboooobooooooooooboooboooooooooooooboo0oooooooooooonod
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00000000000 Unix0OOOOOOODO0DO0DO0DO0OO0OO0DOO0OOOOOOOOO000O0O0O0OOODODOOO
coobobooobooooooooooOooooboOobobooOooooOooOoOoDOOoOoOobOboOooobooOoOoOooOooDooa
ooooooooooooooooooooobo boooooooooboo

gobooboobodboobibd python —¢ command [arg] ... 00000000000000
-cO000000000000 command 00000000000 0PythonO OO0 O0O0O0O0O0OOODOODO
O000O0o0O00o0O0O0OO0ODDOOODOO0OO0O0O000000 command 00000000000 (@O:7)000
ooboboooooooogoog

PythonO OO OO0O0O00O00000O000O0O0COCOOOOOOO0O0O0O0OOpython —m module [arg]
... 00000000 moduleDOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOGO

coobooooboooooooooooooboOoboobooOooooOoboOoOooboboooobooOooobooOoOooooDooa
ooooooobo -i000o000oooooobo0oo@WoboooooooooooooDbboOooooog
ogoooooooobooooooooooooooooooooooon)

211 0000000

cooooOoooOoOooOoOooboOoobDOoobDOoOoOoOoOoboboOobOOoOobOOob0bDUOboDoOoDOoOoOoOOg
000000 Db0000b0b00O0oDbDD sysOOODODO argv00000O0ODO0DOO0O import sys O
OO0000O00O00O00O0DOO0DO0DO0DbDO0Ob0OO0OO0Osys.argv 000000 O0OO0ODOOOOOOOOOO
oobo0o0o0obDbO0o0obDbO0oOonU sys.argv([0lO0boooobbooboooboboooobooDoo
' (000000000 0)000D0000Osys.argv(0] 0 - 000000 —ccommand 00000
sys.argv[0] 0 '-c’ 000000 -mmodule 000000 Osys.argv([0] 0000000O0O0OOO
00000 -ccommand 0 -mmodule 00 0000000000000 0O0PythonO0 000000 OOOO
0000000000 sys.argv0000 command O module 00000000 0O0OOCOO

212 00000

ooo0o0o00o0O0o0000 wyyOOOOOOOOOOOO0OOOOOOCOOOOOODOCOOOCOOOOOO
O (interactive mode) D000 0000000000000 ODOODOOOOOCOOCOOOOOCODOO (primary
prompt) DOO0OO00000O0O0O0OCCOCOOOO0O0O0OODOOOCOOOOOO0OO0OOOODOOOCOOOO0OO
OO0 (>>>)0000000D000DOC0OD0OO (DODO: continuationline 00 0)0000O0OD0OOOOOO
00000 (secondaryprompt) 00000000000 OOODOODOOOOODOOOOOO(...)O000
cooooooobooooooooooOobocOoobOOo0oOoOoOoOoOoOoOobocOoOoOOoOoOobOboOoobooOoOoOoOoDOoO
oooo

python
Python 2.7 (#1, Feb 28 2010, 00:02:06)
Type "help", "copyright", "credits" or "license" for more information.

>>>

6 020 PythonOOOOOOOOO
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cooooooboobodo ifoboooooboooooooooooooboooooooooa

>>> the_world is_flat = 1
>>> if the_world_is_flat:

print "Be careful not to fall off!"

Be careful not to fall off!

22 00000000000

221 00000

OooOoo0o0o0o0o0ooooooooooOoDOOO0O000O0O0O0000 (stacktrace)DOO0OO0O0O00O0O
ooboobooooboooooooooboooOooobOooDbOo;obboooboooboooboboooboboOooboog
oooooOoO0o0O0Oo00OO0o0oO0DbOo0O0oO0O0O0OO00b00OO0O00DOO0O00O0000000D0 (cxyO0 O
except 00000000000 O0O0ODOODOOOCOOOOOOO0O0O)O0O00OO0OO0O0O0OOOOOO
coobooooboooooooooobooobooooooooooocoooooooooooooooonogd
cobooboooooboooboooobooooooooOooooOOooobOOoobOoOobboOobOboOobOOoOobO;booboboag
ooooooooboobooooooooooooobobooooooooobooooo

OO0D0000 (interrupt characterD O O 0 Control-CO DEL) DO O OODOOOOOOOCODOOODOOCOO
0000000000000000000000000 *'0000000000000000000000
KeyboardInterrupt 00 O0O00O0OO0OO0ODOO0ODO tryOODOOODOOOO

222 00000 PythonO OO OO

BSDOO Unix 000000 OPythonOOOOOOOODOOODODOOOOOOODOOOOOOOODBDODOO
oooooooooog

#! /usr/bin/env python

(boooOoo0oOooooOoOoDbOo pATHOOOOOOOOOOCOO)OO0O0O0OCOOOOOOOOODOOC
coobooboboobooooooooboOoo# DooooobO0obOOobOOobOobOOoOOoOoOooooboOoDag
000000000000000000000000000 Windows 00O (Y\r\n’)00000 Unix 00O
(‘\n/)ODOOOOOOOCOOOODOCOOOOOODOOOOOOOOCDOOO0 "# 00PythonO OO
oooooooboooboo0oooboooooboooooOoooDo

chmod OOOD0O0OOOOOOOOOOOOOOOO@IOOOOO0)O0OOOOOOOOOOOO

$ chmod +x myscript.py

Windows 0007 0000070000000000000Python00000000000O00O0 .py000O

*I GNUReadline 000 000000000000000000000CO00
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00 python.exeO0OOOOOOOO PythonOOOODOOOOODOOO0OODOOOODOODODOOOOOO
00000 .pywOOOO (ODO:pythonw.exed)O0O0O0O0O0000000000000O00O0O0O00O00O0O
ooooo

223 000000000000

ASCIIDODOOOOOO0OO0O0OCOCOOOCOCOO DO PythonOOOOOOOOOOOOOOOOOOOOOOO
cooooo #!'ooboooooocoobobo0oobo0ooobocOoooboboOoooOoboOoobbooOoobooOoooDooa
goboobogoo

# —+— coding: O0ODO0OOOOO —»-
gobobobooboobobooboobooboobOoobobbobOboobooboobOooboo

OOo0O0OOO0O0O0OO0O0O0O0OdUunicode0ODOOODOOOOOOOOODOODOODOOOOOOOOOOOO
000000000 00O000O0 PythonOOOOOOOOOOOO codecsOOOOOOODO

gob: 0b0:00000b0ob0 o0boobbo0b uwtt-80 cp9320000D00O0DOODOODOO
gooboooooogo

gooboobooobooboobooobbooboobbooboobbobbooboobboobOoo
gooooooobooooooobooboooboboooboobooobooboobooboboboooo
goboobooboboobooboga

0000 Unicode 00 O000OO0ODDOOQOOO0OOO00O00O0O0OOODOutf-80000000 utf-80000
0000000 uwtf-80000000 WindowsOOOOOOOOOODO print "O00000"0000O0
Ubobooooooobob0obobooobo0b0bobbo0n cp93200000000D0OD00OO0print
u"0O0O0O0O"0000 UnicodeOOOOOODOODO

0000000000000 Unicode 00000000000 ISO-8859-1500000000000000
ISO-8859-150 000000000000 (ordina) 0 164000000000000 83640000 (Unicode
ocooooooooooooooooooo)ooooooooooo

# —+— coding: 1s0-8859-15 —x-—

currency = u"€"

print ord(currency)

Oo0O00ooo0o00oo0oo0O00000 uUTF8O0000000 (&0 BOM: Byte Order Mark) 0 0 O UTF-8 O
Oo0ooooooboooooooooDboO0ooooo0obooo IDLED Options/General/Default
Source Encoding/UTF-8000000000COUTF-80000000O0O0O0O0O0O0OOOO0O0OO
goooOooOpoOo000 2000)00 PythonOOOOO UTFROOO0O0O0O0O0O0O00O0O0O0O0O0O0O0O
000000000 (UnixOOOOOO0OO0OO0OO0O0O0O00000)#! 0000000000000 0000O
cooooooboooooboooon

8 020 PythonOOOOOOOOO
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UTF8 0 (00000000000 0ooooooooo)boooooooooooooooooooooo
ooooooooooOoooooco0ooOooOooOoO0oOooOooO00oOoDoOooboO ASciooooood
oooooooobobooooobOobooooooboooooOobOobooOobOOobDOobOOobOoboboooooDOg
UTF8OO00O0O00D0O00ODOO0OO0ODOOO0OO0OO0OO0O0O000000000000000000000000000
coooooooboboooboooobooooo

224 10000000 O0OO0OOOOOOO

Python 0000000000000 DO0ODO0ODOODOO0OOOOOODO0OOODOUODOODOOODOOO
Ubo0b00oooobooboob0ob0b0obOobn pYTHONSTARTUP U OO OODOOOODOODODODOOO
0000000000000 0000000DO00C00OO0000OD UnixOOOO .profileO OO
googo

000000000 000O0O0000000000000O0PythonO OO0 O0O0O0ODODOOOODOODOOO
000000 /dev/ttyOOOOOOOOOOOOOOOOOOOOOOO @OOOOOOODOOOOO
ocooooooo)oooooo oooooooooooooOoOoOOOOCCOOOOOOOOO0OoOooooo
oooooooooooooooooooobobo0oooooooooooDbooooDoobooooboooooDoOg
Omport 000 0000000000000 0O0O00O0OOO0O0O0O0O0O0O0OOOOODOOOOO0O0OOOO
U sys.psll sys.ps20000000000O00000OC0OC0OOOOO0OO

cooooooooOoOooooOoOoooOoOobDo00obOo0o0bDOooUoDoo0oDboOoObDoOooOooDooOg
JodobDbDOoO0d if os.path.isfile(’ .pythonrc.py’): execfile(’ .pythonrc.py’)
ocooooooobooOoOoooOoOooooOoOoDOoO0O0OOoO00boOoOoOooOoDOOoOoO0oDOOOoOoDOOoOoDooOg
OO000o000DOOO00bOOo0ooOoooooooOoooooooDo

import os
filename = os.environ.get ('PYTHONSTARTUP')
if filename and os.path.isfile(filename) :

execfile (filename)

22. J0O00O0OO0OOOOOO 9
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cooooooooooooooooOoooOoObocOoOoOOoOoOooOobocOoOoOOoO0oOobOboOooboOoOoOooOooOoOoa
ocooooooooboooooooooboooobboooooooooboOooDbbOoOooooooooObDOooDo

oooooo0o0oooo0oooOooO00oO0ooOooO00oooOoboO00oO0cO00ooOOoO0O0O0O0O00D0OOOOnPython
oooooooooooooooo #0000000ooDo0oooooooDoboooobooooobooboOooonog
coooooobooooooooooOoOoOoOobOOoOoOoOOoOoOoOoOCcOoOOOcO00ObOboOoOoboOoOoOoOoDOoOO
coooooooboboooboooobooooo

OoooooooOooOooooo0oo0oDoO0O00O0OPythonO000O0O0O0OO0O0DOOOOOOOOOOOOO
ooooboooooboobooooooooobooooobobooobooooooboOoooDo

0

# 00000000000

SPAM = 1 # 00D0000O0O0O0OOOOO
# ... 00000000017

STRING = "# ODOOOOoOoooooooooor

3.1 PythonOOOOOOODO

Oo0o0oO0oo0oO0 Python0O0O0OO0O0O0O00O0O0ODOOOOOOOOOODODODODODOOOOOOOOO>>>
OOo0oOoO00oboOoOoOo@oobooOoobooooooo)
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311 0

ooboooboobooooooooooooooo.oooooooooboooooooooooooDbDoboOoDog
ooooo:000 +,-,+,/0 (Pascal0 COOOO0)0000OC0OOOOOOOOODODOOOOOOOOO
coobooooboobooobooooboooooo

>>> 242

>>> # 0000000
. 242

>>> 242 # 000000000000O0OOOO0OOO0O
>>> (50-5%6)/4

>>> # 000000 floor (HOOOODOOOOOOOOO) OOO:
7/3

>>> 7/-3
-3

oo (¢=/)OoOooOo0oODO0O0ODO0O0O0O0000000000000000000000000000000
ooooDoogoooDo

>>> width = 20

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

coooboooooooooooooboboooooo

>>> =y=2z=0 #x0 yU4d z{0OOOOOO

>>>
>>> 'y

>>> z

ooo0o0o0ooooo(@ooooOooOooooO)“0co0”000000000000ODODO0O00B00000
coobooooobooobooonooboboo

>>> # 000000000000
. n

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

NameError: name ’'n’ is not defined

oooooooo0o0oOoO0o0ooooooooooOoOoO0OO(@OoOOO0)OOOOO0O000000B00O0O0BO
cooooooobooooooooOooboOooooo
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>> 3 %« 3.75 / 1.5
7.5

>>> 7.0 / 2

3.5

goooooboboooboooobobobo sOo0ob gbOb0O0ObOO0ObObDOObOODbUObObOODOOO
gbobo (o0 +000 j)o0b0bob0bob0bUcomplex(UO0, ODOO)O0OOOOODOODO

>>> 13 « 1dJ

(=1+07)

>>> 13 « complex(0,1)
(=1+07)

>>> 3+13%3

(3+37)

>>> (3+173) %3

(9+373)

>>> (1+273)/(1+17)
(1.5+0.579)

0000000000000 0000000000000000000000000 0000000000
0000000 z.reall z.imagOOOOOO

>>> a=1.5+0.5]j
>>> a.real

1.5

>>> a.imag

0.5

O0O000000000000000 (fleat(),int(),long())000000O000O0O0C0O0O0O0—0O
O0000ooooo0o0ooDooooo000oooo0o00ooooo00O0Oooon (magnitude) 0 (D OO
OoOO0OO0O0O0)0000 abs(z) OODOOOODOOOOODO z.real 000000000

>>> a=3.0+4.07j
>>> 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) # sqrt(a.real++2 + a.imag#*+*2)
5.0

00000oo0o0000ooo0000ooO00 _ 0000000000000 o0o0o0000d PythonOOODO
cooooooobooooooooooboooobooooooooooboooobobooooon

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

>>> price x tax

3.1. PythonO OO OQOGOOO 13
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12.5625

>>> price + _
113.0625

>>> round(_, 2)
113.06

coboooooobooooboooooooOobOOoOooOoOoboboobooobOOoOoO0oboboOoboOoobOOoOobooon —
ooooooooboboooooooooobooobo0oooooooobooobooooDooboOooDboOoOoooDog
coooooooooobooooo

312000

O00000PythonOOOOOOOOOOOOOOOOOODOODOOOODOOODOOODOOOOOOOOO
coooooooooooooboooo

>>> /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.’

gogoooobooboooobobboboooooooooooogooobb oo oooboogo
gooooobooobobobooobooboobooobooobooboobooobobobobooboooDo
000000000 00oooo0oooo0o0oDo0o0oo00ooo0o0oooooooo0 (H)Yooopoooood
coooooooooooooooomoOoOooOooooOoO0oDoO0OobDoboOooDboooo

gogooboooooboobodoooboboooobbooobbbooobbooobbooobbbooob b o
gobooooooooooobobobooooooooooboboboooooobooboboboboo
goboobogooobd

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

\nO00O000O00O0O0O0OOCOOOOOOOOCOCOOOO0OO0OO0O0O0O0O0O0OO0O0OOOO0OOOODOODO
coooooooboboooooooooobooooboooooooooooooboboooobooooon
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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.

coooooooooooooooooo OO0~ obo0ooobboobobobocobobooboooog
cooboooobooooooooooooobooooooooooooooooooOoooo0oooonogd
coooooooon

Print mwn
Usage: thingy [OPTIONS]
-h Display this usage message

-H hostname Hostname to connect to

nwn

gobogobooobooboo

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

—-H hostname Hostname to connect to

00000000 “raw000000O0O0 \nOODOOOODOOCOODOOODOOOOOODOOOODOOO
oooooodobooooooooooooooooooooooooooooooooooooooog:

hello = r"This is a rather long string containing\n\

several lines of text much as you would do in C."

print hello

coooooooooobooooo

This is a rather long string containing\n\

several lines of text much as you would do in C.

coooooobooooooooooOoooobooOoOoOoOoOoOoooObocOoOobOOoOoobOoboOoobooOoOoOooOooDooa
oooooooooooooooooooobo0oooooooobooooDoo0oobooboooooooooDog
coooooobooooooooooOoOoOoOoObocOoOoOOoOoOoOoOoOoOoOoOOoOO0OObOOOoDbOOOOODOOO
goooooooooooOoooOoOOOOOOOOODOODOOODODODO@EOOO00 print000000OO
gooooOoOooOooooooooooooooooooon)

gooo +ooooooooo0 (uooooooooOo)oooOO0O0O«000000O0O0O0O0O0OO0O0O0O0O0O

>>> word = 'Help’ + "AS
>>> word

"HelpA’

>>> <’ + wordx5 + >7

' <HelpAHelpAHelpAHelpAHelpA>’

gbobooooooooboobobobobobobob:-00b0b0Ob0O00O0D0 word = "Help” A
gobobooooooboobs,ooooboboooobobobobooobobobooboobbobOoDbOoboo
gobooboobobooboo

3.1. PythonO OO OQOGOOO 15
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>>> ’str’ ’ing’ # <- 000 ok
"string’
>>> ’str’.strip() + ’ing’ # <—- 000 ok
"string’
>>> ’str’ .strip() ’ing’ # <- 00000
File "<stdin>", line 1, in ?
"str’.strip() ’ing’

N

SyntaxError: invalid syntax

ocooooooo@oooooo)ooooooooo;coboooOooooooooboOooooono (oo
ocoo)ooooOooooopoooOoUoOoooOoOooOUoooOOoO;D00oooDooooOogoo 1oo00d
OOOIconOOOOOOOO0OO0O0O0O0O0COOCOOD:0000000O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
oooood

>>> word[4]
IAI

>>> word[0:2]
14 Hel

>>> word[2:4]

Ilpl

ooooooooooooooooooooooooOoo;ooooooo0oooooooooooDOoDbOO
gooz20000000000000000O0O0O0OLOOULOOUOODOOUOUOOOOOOOOG

>>> word[:2] # 000 200

' e

>>> word[2:] # 000 200000000
/1par

CO0O000000000Python 000000000000 DOOOO0OOOOOOOOOOOOOODODODOO
ooooboooooboooooboooooooo

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

TypeError: object does not support slice assignment

goboobogobbooboobbooboobbooboobobooboboobo

>>> 'x’ + word[1l:]

" xelpA’

>>> ’Splat’ + word[4]
"SplatA’

gboboooooboobobobobod:s[:1]1 + s[1:1 0 s00000000OO
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>>> word[:2] + word[2:]
"HelpA’
>>> word[:3] + word[3:]
"HelpA’

goboboobobooobbooobboobbooobbooobboobboo:-0obboobboboo
gooobooooboOooboobOobOoooboo0o0obODoob boooboo)yooobooboooooo
ooooO@oooobO)oooooobooooooooooa

>>> word[1:100]
"elpA’
>>> word[10:]

rr

>>> word[2:1]

rr

goboobboobobooboooboobuooobuoobbooonoo

>>> word[—-1] # O0O0OOO

TN

>>> word[-2] # 0000 200000
"p’

>>> word[-2:] # 000 2 00

N

>>> word[:-2] # 000 200000000
"Hel’

0000000000000 00D00000D0000DDODO00DoOoOoOoooO!

>>> word[-0] # (-0 0 o 0O0O0O0O)
IHI

gobooboobboobooboooobooboobbooboobbobboobboobbooboo
oooooo(@oobobooo)ooooboooooOoobooooooon:

>>> word[—-100:]

"HelpA'

>>> word[-10] # OO0

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

IndexError: string index out of range

0000000000000 0000000000000000000 000 (between) D00 O0O00O0OODO
0000000000000 00000D0O0000o0D0U0DOoDn00D0O0000D00O0DOO000OO0Od
000000 A0000000000

T T s LA

| Hl el 1 | p | A |

et T s
0 1 2 3 4 5
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coooooooo

ooooooo0ooooO0o0ooooOo00oooooo0ooooooD 0.500000000;000000000
coboooooooboooboo;obj jo0b00000000000 G, joboooboobooooooog
oooooooooooooooo

gobgoobooboboobooboobobooboobboobooboobbooboobbooboo
O0000000000000000000000word[1:3] 000020000000

O0O000 len() DOODOODOO (lengthy OOOOOO

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

Oo0e:

lypesseq 000 0000000000000O0 UnicordeOOOO OOOOOCO OOOOOOCOODOODOOO
oooboooooooobooooboboooboooo

string-methods (00 0)0000O Unicode 0000000000000 0O0OOOOOOOOOOOOOOO
ooopoooooog

new-string-formatting str.format () 00 0000000000000 00O0O0O0OO0OOOOOOOOOO

string-formatting (000)0000 Unicode 0000 $0000000000000O00O0O0ODOO0O0OO0O (O
O0)H)OOooooooooooooooooooooooooooon

3.1.3 Unicode 0O OO

Python2.0 000000000 OCO0OOCO0DODOO0ODOOCOO0ODOOODOOOOOUnicodedDOOOODOO
000000000000 00Unicode 00000000000 OUnicode d0OO (http://www.unicode.org/ O
0)OOUOODODOOOODODODOOO0OO0OOOOO UnicodeJOOOOOOODDODOOOOOOOOOOOO
ddddooooooooooooooooboon

Unicode 00 000000000000 O0O0O0O0OOOODOOOOOOOCOOCOOOOOOO0O0O0O0O00O0O
ooo0o0o0o0ooooooooooooooooooooo0oOoC0O0o0O0oOooooooOooooooo 256
cooooooooooooooooOoocOooboOo0oOoOoOoOoOoOoOobcOoOoObo0o0obOboOoobooOoOoOoOooOonoa
O000000000000000000 (internationalization. 000 118n 000000 — 717 +1800
+/'n’ 00)0000000000000000O0OUnicode000000000000DOOO0OODOODOO
coboboooobooboboooobooooboooooooag

Python 00 0OUnicode 0000000000000 00O00O0O000ODO0OO00O0O0OO0OODO

18 030000000 PythonOOO
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>>> u’Hello World !’

u’Hello World !’

0000000000000 'uw O0Unicode 000000000000 O0O00O0ODODOOOOOOOOOO
OO00OO0COOOOOOoOOoODOPython O Unicode-Escape 0 0000000000000 000O0O0O00O00O0O
coooogoooo

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

0000000000 \wo020000000 0x0020000 UnicodeOO (DOO0OOO0)O000C0O0OOO
gobooboobogooog

oooOooOoOoOoOOOO0OO0O0OD0ODOO0O0D Unicode 000000000000 0O0O0O0O0O0O0O0O0O0OOOO
00000 Latin-l 0000000000000 00O0O0O0000OUnicodedOO 256000 Latin-10 256
cooooooobooboooboooobooooobooooo

coobooooboooobooooboooboobrawd0oo00ooooOOoO0O0ooOoOoOOOO0OOOOO0OOOOd0
00000 ‘ww OO000O00O Python O Raw-Unicode-Escape 0 0 0000000000000 OO0OOOOO
0000000000 \uxXxXXxO0OOOooooo v 00000000000000000000o0og
coooooo

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

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

rawdQooogogoooooooooboooboooobooobooboboobboobboobbooobo
ooooooog

0000000000000 00oo0ddPython 0000000000 COOOODOOOODOO Unicode
obobooooobooboboboboooooon

00000 unicode () DOOO0OODOOOOOOODO Unicode codecs (COder: DO OO OO DECoder 0 O O
0)OOODOOOOO0OO0OOOOOOOcodecs00 0000000000000 0OODO0O0OO0OOOOOOOO
O Latin-1,ASCII, UTF-80 00 UTF-16 0000000000000 O0OODOODOOOOODOO Unicode OO
010000000000000000000000000000O0000O0O000000 ASCIOOOO
O0D0O00OO0OASCIIOD 000 127000000000000000O00O00O0DOODOODOOOOOOO
000 Unicode 000O0O0O0OOOOOODODOODOOOOODOOOO str() DODDOOODOOODOODODOO
O000o0o0o0oooooooooon

>>> u"abc"

u’abc’

>>> y"googn

u’ \x82\xa0\x82\xa2\x82\xad’

>>> str(u"Odogdm)

Traceback (most recent call last):

File "<stdin>", line 1, in ?
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UnicodeEncodeError: ’"ascii’ codec can’t encode characters in position 0-5:

ordinal not in range(128)

O00: OO0:IDLEOOOOCOO0O0DDO Python20000000000000O000 ASCIOOOOO
Unicode 0000000000000 0OOOOOODODOODODOOOOOCOOOOOOOOOOOOOOOQ
gobooboooboobboooboon

00000 Python3O00000000O00OO

OO0O0O0OO00OO0O0ODOO0O0OD0000 UnicodeOOODO 80000000000O000O0O0OUnicodedd OO
U0 encode () UO0O0OO0OOOOODODODODODOOOOOOOODODODODODOOODOO
gobooboobbooboobbooboobbooboon

>>> u"UOMO".encode ("utf-8")
"\xe3\x81\x82\xe3\x81\x84\xe3\x81\x86"

0000000000000 0000000000000000 Unicode JOOOO0ODOOOOOO
unicode () 0O00O0OO02000000000000000000O0O

>>> unicode (' \xe3\x81\x82\xe3\x81\x84\xe3\x81\x86’, ’'utf-8’)
u’\u3042\u3044\u3046"’

314 000

Python OO OO0 OO (compound) 00 0000000000000 0OCOOO0O0OOOO0OODOOOOO
oooooooooo ooo (sy00000000000D0DO0DO0DDODODODODOOOOOODODOOOOOOO
gobooboobbooboobooobooboobbooboon

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

ooooooOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODDOO
ooo

>>> a[0]
" spam’

>>> al[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> af[:2] + ["bacon’, 2x2]

["spam’, ’"eggs’, ’'bacon’, 4]

20 030000000 PythonOOO
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>>> 3%al[:3] + ["Boo!’]

["spam’, ’'eggs’, 100, ’spam’, ’'eggs’, 100, ’spam’, ’'eggs’, 100, "Boo!’]

cooooooobooboooooooooooobooboobooooooooobooOooobooOooobooooooDooag
al000000O0OC0OO0DOCOOOOO

>>> af:]

["spam’, ’"eggs’, 100, 1234]

00 (mmutabley 000 0000000000000O0O0O0O0O0O0OOOOOOOOO

>>> a
["spam’, ’"eggs’, 100, 1234]
>>> a[2] = al[2] + 23

>>> a

["spam’, ’"eggs’, 123, 1234]

cooobooooboooooooooooooOoO0oOoOooOoooooOoOoOOoO0OoOboOoOoboOoOoOooOooDoonoag
ocooooooo

>>> # 00000ooooooo :
.al0:2]1 = [1, 12]

>>> a

[1, 12, 123, 1234]

>>> # 0000oooooooo :

al0:2] = [1
>>> 3
[123, 1234]
>>> # 000000000000 -
. afl:1] = ["bletch’, "'xyzzy’]
>>> a

[123, ’'"bletch’, ’'xyzzy’, 1234]

>>> # 0000 (QO0O0O) DOoobooood

>>> af[:0] = a

>>> a

[123, ’'bletch’, ’'xyzzy’, 1234, 123, ’'bletch’, ’'xyzzy’, 1234]
>>> # 000000000 . DO0ODDOODOOODOOOODoOoOoodg

>>> al:] = []

>>> a

L]

doddd len() DbOODODOODOOOOOOO
>>> g = [laI, b, 'c’, 74’ ]

>>> len(a)
4

gooooooooo(@oooooooooooooOo)boooboooooooboo
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>>> g = [2, 3]
>>> p = [1, g, 4]

>>> len (p)

>>> p[l]

[2, 3]

>>> p[1][0]

2

>>> p[l].append(’'xtra’) # 5.10000
>>> p
[1, I
>>> g
[2, 3

2, 3, 'xtra’l, 4]
, "xtra’]

0000000 p[l]0gO00D0OO0O00O0OOOOODOO0ODOOOODOOOOODOOOODODO!ODODOO
OO00D0000 (semantics) D0 DO0000O0O0OO0DOOOOODOOOO

32 000000000000

00000200 20000000000000 PythonOOOOOOODODODO FibonacciDODOODOOO
gboboooooooboboboboooog

>>> # Fibonacci OO :
# 000D00ODOOODODODOOODOODOO
.. a, b=20, 1
>>> while b < 10:
print b
a, b = b, atb

Q0 U w NP

goboobooboboobooboooobooboo

- 000000 O0O0O0O0O0OO0O (multipleassignment) D0O00000:00 a0 bOOOODODOODOOO
00000 100000000000000000000000000000000000DOO0O00
obobooooooboobobobooooooooboboboo

«whileJOOO (DOOOb < 10)00000000000000(@O00)000Python0OOC
0000000000000000000000000000000000000000000000
0000000000000000001000000000000000000000000000
000000000000000000000000000000000000000 CO000O0
00:00000<(@0000)0>@0000)0==(000)0<=(@00000000)30>=00

22 030000000 PythonOOO
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ocoooooo)oooo '=@oboo)oooo

000000 (body) D DOODODO (indent, 000 )000000:000000 PythonOOOODO
oo0oO0oO0oO0oOoOoOoOoDOOoO0OOO0OO0OOPYthon D (DOOOH)OODODOODODODOOODODOOOODOOO
ooooooooooooooOooooboO0ooo@oooO)ooooo0oooooOooooooOoo
OOO0O0OPythonOOOODODODODODODOOOOOOCOCOOOOOOOOOOOOOOOOOOO;OO
toboooooooooooocooobooboOoOoOoOobOOoOOOcObOOOoOOOOObOboOoooOon
(boooo0o0oooooooooooooooooooooooo)ooooOoOooOoOoooboooDo
cooboooooboooobooooooooooOooOob0oooOooooOoOoOoooOOoOoOoOboOooboOoOooo
ooooooooog

e print 00000 (10000000)00000000000 print00@000000000)0
0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000

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

cobooOooooOoocooboooOobooOoooooooobooono

>>> a, b =0, 1

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

112 35813 21 34 55 89 144 233 377 610 987

oooooooooooooooooooOoOocOoOoOoOoOoOobOOoOoOoOoOOoOoOoOboOoOoDboOoOoonon
oooboooooooobooooog
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0dn

Juoogddoootd

0000000 whileOOOOOO Python OO O ODOD0O0OO0O0OO0DO0O0OODOOODOOOODOOO

cooboocoooooooooboooo

41 if [0

gobooboobobuoobo ifbbooboobooo

>>> x = int (raw_input ("Please enter an integer:

Please enter an integer: 42
>>> if x < 0O:
x =0
print ’'Negative changed to zero’
. elif x ==
print ’Zero’
. elif x == 1:
print ’'Single’
. else:
print ’'More’

More

"))

000000 elif 0000000000 else00000D000000O0OOOODOO ‘elif 0 ‘elseif’
oboobo0oooooob0obOobooooboooobDob0obOobOob if..elif.elif.. 000000

U000 switchOO case00O00O0o0onOng

4.2 for [

PythonO for 000000 COOO Pascal 00D D 00000000 0O0ODODO for00O0OoopooOO

(Pascal 0D OO0)OOOOODOOOODOODOOOOODODOOO(CODOO)ooOoooooooooooo

25
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000000000000000000000O0O0PythonD for0O0OO0OO0OOOO0OODOOO0 @OOOODODO
ooO)ooooooooooooooooooooooooooOooOOOOOOOOOOO0O0O0OO

>>> # J0O00dOoooooooooa -«
. a = ["cat’, ’'window’, ’defenestrate’]
>>> for x in a:

print x, len(x)

cat 3
window 6

defenestrate 12

0000000000000 0O00DO0O000DOO00DO000DOO0D(COOUOODOOO0O0O0 (mutable)
ooboooooo0oooOo)oooooobOobOobOOooODooOoOobOUobOobODOooODobOOoobOOoDbOooooo
ocooo@OooooooooobooOoOono)oooooOoooOoOooDOoO00oDOoU00obDboOoUbDooooDoog
gooboobooooboobooo

>>> for x in a[:]: # OUO0O0O0O0OOOOOOODOOOO

if len(x) > 6: a.insert (0, x)

>>> a

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

4.3 range () 00O

Co0o0OoOooboooOo0ooO0oOo0obOo0o00o0o0DbO0d range() DOOOOODOOOODOOOOOOOO
ooooooooooooo

>>> range (10)
[OV 1/ 2/ 37 47 5/ 6/ 77 87 9]

0000000000000 0000000D0000 range(10) 0 1000000D00O0DOOOODOOO
O loooooooOoOoOoOoOoOoOoOoOoOoOoUOOOO0O0O00 rangeD 00000 OODOOODOUOOOO (O
OO0000O0O0D0;0000D00 ‘D000 (stepy COODOO0ODOOOOD)OODDOOODDOOODDOO

>>> range (5, 10)

[5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

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

JdddddddddddddddddUdUdUdUUUUUUd range () O 1len() ODOOOOOODOODOOOO
ooo
>>> a = ['Mary’, ’"had’, "a’, ’little’, ’"lamb’]

>>> for i1 in range(len(a)):

print i, afi]
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Mary
had

a
little
lamb

Ssw NN R o

OO000000000 enumerate () DO0O0O0O0OO0O0OO0O0O0OO0O0OO0OOOOODO ODOOOOOOOOO

44 break [ continueJO0OJ0O0O0 else

break 00 O0COOOO00OOOOODDO for00O0O whileODODOODOOOO
continue000O0O0O0O0O0O COOUODOOOOOOOUOODOOOODOOUODOOUODOOODODOOO

O0000 elsed000000O0000O0Oelsed00 (for0)000000O0O0O0O0O0O0OOOCODOOO
000000000000 (whileD)OOOODOOOOODOOOODOODOOOObreak0O0O0O00O0OO
coobooooboooooooooooooooooooooooooooocOooobooOon

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

print n, ’'is a prime number’

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

equals 2 x 4

O O J o U1 B W N

equals 3 x 3

4.5 pass [

pass 000000000 passOU0000O0O0OD0O0O0OO0OO0ODO0ODODOODDOODOODDOODOO
obooboooooooogo

>>> while True:

pass # 0O0UO0OO0OOOO (keyboard interrupt, Ctrl+C) OOOOOOOOODOO

gobooboobbooboobbooboobboo
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>>> class MyEmptyClass:

pass

passO0000O0O0ODO 10000CO0O0DOOOOOOOOOOOOOOOODOOOODOOOODOOODO
gboboboboboboboboboobobooboboboOb0b0Ob0bpassboooooooooOoon
gooo

>>> def initlog(*args):
pass # OO00OO0OOOOOoODOoOr

46 0JO0DO0OOOO

OOOO0OODOO (Fibonacciseries) DO OOOOOOOOOOOOOOOOOOOOOOOO

>>> def fib(n): # n 0000000000 ODOOOOO
"""Print a Fibonacci series up to n."""
a, b =20, 1
while a < n:
print a,
a, b ="Db, atb

>>> # 0000000000000 0OO0 «
£ib (2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597

def 0000 OO (definition) D00 O000000O0O0deft000000000O0O0O0O0OOOOOOOOO
goboobodobobooboooooobooboobobooboobDboobooboobboobOoo
oooooo

dodoooooooooooooobobbobobbobooddddoooooooooooboooooo
0000000000000 (documentation string)0 O O O docstring 0000 OO0 (doestring 00000
0oooooooooooo ooooooooooO)ooooooooOOooooooboooooooooo
0000000000000 000O00000o000o0000o0oO000oDoOO000ooOo0oUoOoOoooo
oo obobobobobobbbobbobtbbdddddoDDb bbb O
oooo

OO0 OO0 (execution) 0000000000000 O00O00000D00000C0O00O000O0O (symbol
table)y 0 0000000000000 000O0O000OOO0OO000OOOO0O00O0OOOOO0OBOODOO
cooboooboboooooooooooooboOobobooOoooobocOoOoobobooobooOooobooOoOoOooOooDooa
000000000000 *'00000000000000000000000000000000OOO0
coobooooobooooooooOooOoOoOoOobOOoO0oOobOOoOoOoobooOobocOoOobOOoO0oOobOboOoOoboOoOoOoODOoOO
OO00OCOCOOOO0O0O0O0O0O0O0O00000 (glovelgooooooooooo)ooooDOO

* 00:Python 0000000000000 O0DOOOODOODOONOONOOONOONOOOOOO0OOOOO0N0O0o0nong

28 040 0000000O0C0OOOO
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ocooooooooooooooo(@o)boobobooooooooooooboooooooboOooooooboOoo
O000000000000000000000 000 (ecallbyvalue)DOOOOO0O0O0O0O0O0O0DOOO (O
000 O (value) DOOOOO0ODO0OOOO OO (reference) 0000000000 0OOCOO0OODOODOOO
00)?000000000000000000000000000000000000000000000
oooooooooogd

cooooooobooooooooooOooOoOobOOo0oOoOoOoOoOoOoOoOoOoOoOOoOb0OObOOoOobOOOOoODOoOO
O0OOO0COODOODOO (user-defined function) 000 0OCOCOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O
coooboodooboooobooooooOooOoooOoo0oobooOooooOooooOoocOoOoOoOoobOboOoooaon

>>> fib

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

>>> f£(100)
0112 358 1321 34 55 89

O00OC0C0OO0C0O0OOO0D fib000000000O0D0DO0O0OO0OO00OO0 (procedure) 00000000000
gboooobooboobobobl recven0dobooooboboO0oobOOOO0ODOOOODOOO
OO000COO NoneOOODODOO(MOOOOODOOODOO) NoneOOODOOOODOOODOOODOO
goboboboobooboobooboobbobboooboob print000bO0O0DLO0ODOOODOO

>>> fib (0)
>>> print £ib (0)

None

gobooboobobooboobboobuoobbooboobbooboobboboboobbo

>>> def fib2(n): # n 00000000 OOOOOO
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b=20, 1
while a < n:
result.append(a) #0000
a, b = b, atb

return result

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

0000 PythonOOOOOODOOOOODODOO

e return 000000000000 O0OO0OO0 return00000000O0OO0DOO0O NoneO OO
0000000ooboobOob NnoneOooog

e [0 result.append(a) 000000000000 resultd 0000 (method) DOODOODOO

2 00000 000000000000 (call by object reference) 0 0000000000000 O0DOOO0OOOOOOOOO
go0oooo0oooo0o0oO0o0oo0ooooo0oO0oo0o0oOO0o0oLOo0ooO00oO00(@oOooooOOo0oOO0bDO0oDD)000
gooooooooooooooooo
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O0O0000o0ooo000oooo00 ‘D0000’000U0DooD oby0OOOOOOOOODO (O
OO0O00O000000)0 methodname 000000000000 O0O0O0O0O0O0COOOOOOOO
obj.methodname U0 U0 O0O0O000OO0O0O0O0OO0O0O0O0O00000000O0O0OOO0OOOOOOO
oooooooooo0oooboOoobDOoOobOoboOoU0oobDOoobDOoOobOoOoOooDUooDOo@Woo
(class) 000000000 DODOO0O0ODOOOOOOOOOOOOOOOOO0OOO OO0 O0)O
0000Db00DbO0O0DbD append () DOODOODOOO0ODOODOOOOODOOODO;DO00000OO0
bobobobobobobobOobOobObd append() O result = result + [a]l OO
goboobooooobgoon

47 00000000 OODOO

000o0o0oOooO00oooO0U0oDOOo0oO0OooOo00ODOOO0U0DOOOo030b0o0UobDoooOoooood
gooboooooogo

471 000000000

cooooooboooooooooooooboooooooooooooo0ooooOoobooooonogd
coooooobooboooooooOooboOoooOoboOoobooOoOooooa

def ask_ok (prompt, retries=4, complaint=’Yes or no, please!’):
while True:
ok = raw_input (prompt)
if ok in ('y', 'ye’, ’'yes’'):
return True
if ok in ('n’, 'no’, ’'nop’, ’'nope’):
return False
retries = retries - 1
if retries < 0:
raise IOError (' refusenik user’)

print complaint

ddd0d0o0oooooooooooooon
e JO00D00OOO0O0O0OO: ask_ok ("Do you really want to quit?’)
e JO00D00O0O0OO0O0O0O0O: ask_ok("OK to overwrte the file?’, 2)

s JO0O0OOD0ODOOO: ask_ok ("OK to overwrte the file?’, 2, ’Come on, only yes

or no!’)

oob0o00 ind00OO00o0o0o0ooboboooooooooooboooooboooooboooooooboboooooag
ocooooooooooon

00000000000 0DO0O000ODO000OO0 000OOOoO0 ooDoogO (scopeyodooooon

30 040 0000000O0C0OOOO
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def f(arg=i):

print arg

i=6
£0

gs5b000ooa0n

ogoooo.:00000001o0oooooO0coooo0ooooooooooooooOooboboboooOoo0o
ocoooooooboboooooooooooobooooooooobooboooboooobooooboooooDbog
coooooooo

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

print £ (1)
print £ (2)
print £ (3)

gooboooo

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

coooooo

cboooboooooooboobobooobOoobObOoOoOobOO0bOooOobOOoobOOobobOOoobOoOobObOOooOn0a
ooo

def f (a, L=None):
if L is None:
L =1]
L.append(a)
return L

472 0000000

000 keyword = valueOOOOOOOOOOODOOOCOOODODOOOOOODOOOOOOOOOO
ooooo

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!"
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cooboooooooobooooooo

parrot (1000)
parrot (action = ’'VOOOOOM’, voltage = 1000000)
parrot ("a thousand’, state = ’"pushing up the daisies’)

parrot (a million’, ’bereft of life’, ’jump’)

coooooobooooooooooboOooooo

parrot () # 000OO0OOOO

parrot (voltage=5.0, ’'dead’) # U0OUO0OO0ODOOOOOOOODOOOOOO
parrot (110, voltage=220) # OO00O0OOODOOOOObDO

parrot (actor="John Cleese’) # 0O00ODODO0O0OoOoOoOooOooOoOoa

0000000000000 000 (positional argument) 0 0000000000000 0O0O0ODOODOO
coooboodooboooooooooooOooboO0oobooOooooOoboOoOoOOoOoooOoboOoobooOoOoOooOooOonoa
cobooooooooooobooooboooobooobooob0 —OOOobOoOooboooooooboboobboOobobod
cooboooobooooooooooooobooooooooooooooooooOoooooooonogd
ooo

>>> 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’

0000000 *+name 0000000000000 O0O0O0O0O00OOCO000000000000000
000000000 (fypesmapping 000) 00000000 «*name D *»name 000000000000
0000000C0000000000000000000 (00000000)0000000000000
00 (+name 0 ++name 000 0000000000)00000000000000000O0O0O0OO0O

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

print kw, ":", keywords[kw]

cooooooooooooon

cheeseshop ("Limburger", "It’s very runny, sir.",
"It’s really very, VERY runny, sir.",
shopkeeper="Michael Palin",
client="John Cleese",
sketch="Cheese Shop Sketch")
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Python OO OOOO0O,0000 2.7jal

cooooooooooooobooon

—-— 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

oooo0oobOobob0o0obobo0obOobuoob keys() OOODOOOODOOOODOOOODOOO
gbobodbodO0seort() DOOOOODOODOODODOOOOOOOOODOODOODOODODOO

473 000000 Q

gobgooboobooobooboooobooboobobobobuoobboobbooboobbooboo
ocopooooogoooooo@uoooooobo boo)yooooboooboOoooooooDboOooog
gobooboobobooboobod

def write _multiple_items (file, separator, =*args):

file.write (separator. join(args))

474 00000O0OO0OOOO

coooooobooooooooooOooOoOobOOoOoOoOoOoOoOoOoObCcOoOobObocO0oOobOboOoobooOoOoOooOooDooOoa
gboboooooboobobuobobobobouoboboboobObyd range () OO0 start O stop U0
coboodoooobooooooobooOoobooOoooOoobOoobobooOoOO0obOb0 xOb00OoOOoOobOoa
coobooooboobooobooooboooooo

>>> range (3, 6) # 0000000 0ODOODOOODOOO

[3, 4, 5]

>>> args = [3, 6]

>>> range (xargs) # 0O0000O0O0OOOODOOODOODOOOOOO
[3, 4, 5]

gboboood «~~0d00obooobooboobooboboboboboooooooooDo

>>> def parrot (voltage, state="a stiff’, action=’voom’):
print "-- This parrot wouldn’t", action,
print "if you put", voltage, "volts through it.",

print "E’s", state, "!"

>>> d = {"voltage": "four million", "state": "bleedin’ demised", "action": "VOOM"}
>>> parrot (xxd)

—— This parrot wouldn’t VOOM if you put four million volts through it. E’s bleedin’ demised !
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475 0000

O000000oo0000Lsp000000O0O00DOCO00O0OO00D0OOO00O00OOOO00O0 PythonO O
gbobooobobOobod lampda 0000000 DOOO0OO0O0ODODOOODOODOOOOOOO lambda a,
b: a+b000000000C0DOCO0O00O0O0O0ODOCODO (ambdaform)000000000D00O0OCOOO
gobooooogoooobgooboboboooobooooobobobobbooooooboboboboboo
goboooooooooboboboooooboooobooboboboboooooobDobDoboboboo
gobooboodobobooboobboobuoobbooboobboobobooobo

>>> def make_incrementor (n) :

return lambda x: x + n

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

42

>>> £ (1)

43

476 0000000 OOOOOO

cooooooooooooocoOooboOoooOobooOoooboOoOooOoOoOoOooOboOoobooooo

goobooboobboobdoobooobooboobbooboobboboboobbobbooboo
coooooooooooooOoobooOoobooOooooooOoOoUoDoOOoDOObObDObO (oboobobOooboog
00oo00o0ooo0ooOoooooooooo)oooooooo0ooo0oDoUoooooooooooood
goooooon

gooboobogbobooboobooooboobooobooboobbobobooboobboobOoo
goboooooooooooboboboooboooooooobobobooooooboboboboboo
goobgoobgo

Python 000000000000 PythonOOOODODODODOODODOOOOCOODOOOOOOOOOOOOOO
gobgoobodgboboobooboooobooboobbooboobbobbooboobbooboo
gooooooboob oobo oboobooboobooboboboobooboobboobboooo
(OooopooUoOOoU0OU0O0OOUODOO00OO0O0ODOU0ODOOU0OOOO0OOUOODOODO0ODDOUOODODOUODOOO
O000000)ODooooooooD “000”00000000000000000000D00O000000Od
gobooooooooooobobobooooooooboboboboboooooboobobOoboboo
000000000000 o0oo00oo0ooooooo0ooo @@oo8nuoooooooo)oood
gboooooogo

goboobbooobooboooboobboobooobo

>>> def my_function():

"""Do nothing, but document it.

No, really, it doesn’t do anything.
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moon

pass

>>> print my_function._ doc__

Do nothing, but document it.

No, really, it doesn’t do anything.

48 D00O:0000000000O

OO000O0cO000OCcO0000 pythonOOO0O0OOOO0OODOOODOOCOOOOOOOOOOOOOOODODOO
oooooooooooooooooooooooooo00 @Uuooooooo ooooooooug
coooboooobooooooooooOooOooboboOoobooOooooOooOoOobOo0ooOoboOoobooOoOoOooOooDooag
cooboooooboobooobooooboooooooooooooobooOooboooooooag

Python0 OO 000000000000 DOOOOOO0O0OOOOO0OOO PEP8OOOODOOOOOODOO
Ooo00ooooooooo0ooooooooo00oooon python0O0O000O0ODOCOOOOO
coooboodoboooobooooooooooooon

000000000 400000000000DODO0O0

oco400(@OO0COOO0O0OO0)OO0O0O0O00O0O0O@@OOO)OOOOOOOOOODOOOOOOO
oooboooooboooboooooooooboboooboooo

- 00000000 7900000000000000C0CC0C0COO

oooooooooooboooooooooooooooooooooooooooOoooboooon
cooboooobooooboooooOoooOooobobooooo

O0o0000o0o0ooo0o0ooo0o0ooo0ooooOoooooOooooo
e Jb0oobbOo0obbOOobbOoobboOobbOoon
e docstring 0 0 OO O OO

 JUO0ouoooooooooobbbbbbboooooooobbbbbbbbobbob:a = £(1,
2) +9(3, 4)

00000000000 00D00D0D0D00D000D000DO0 camelCase 0O00OODOOOOO
lower_case_with_underscores DO 0O0O0O0000O0O0O0OO0O0OOO0DO self 00000
00100000 @O00b000o000ob0D00 00000 ooo)yoooooooon

0000000 ODOCOOODOOOODOOOOOOOODOCOOODOOOODOOOOOOOOODOOO
goooo ASciooooooooooo
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050

oo

gono

5.1

goo
gono

list.

list.

list.

list.

list.

goobodoboobooobooboooboboobuoobbooboobbooboobboboboobo

gobggoouooobod

gobooboobbooboobooobooboobbooboobbobobooboboooboon
ag

append (x)
O00D000D00O00D0O00000 allen(a):] = [x]0000D0C

extend (L)
000000000000 0000o0b000000oobO0o000o0oOoobobdOdOfallen(a):] =
Loo0oooo

insert (i, x)

oooooOOoobDO0oOoOoOOoDCO 1ObOo0b000o0odobDUoOooOOogogobgopoooo
00000000000 00D0000Oa.insert(0, x) 0000DO00DOO0O0O0OODOOODOOOOO
a.insert (len(a), x) O a.append(x) OOOOOO

remove (x)
0000000 xO000oO0oO0o0o0obO00o0oo0ooOoooooooobooooboOoon

pop ([i])
0000000000000000000000000000000000000000000000
0000000 a.pop() 000000000000000000000000000000000
00 (MO000000 (signature) 0 i 00000000000000000000000000000
00000000000000000000000000000000 Python Library Reference 0 O
0000000000000000)

37
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list.index (x)
0000000 xoOOo0oO0ooooO0oo0oo0ooooooooooooooooooooooooon
ooo

list.count (x)

gobodxboooobooobooon

list.sort ()
0000000 000000000 (nplacel 0000000000000 0OO0O0OOOO)ODOOO
oooo

list.reverse ()
Jdddd0d0oooooooooooooooooon

cooobooooboooobooooooooooooooaon

>>> 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)

>>> a

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

1

>>> a.remove (333)

>>> 3

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

>>> 3

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

>>> 3

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

511 0000000000000

cooooooobooooooooooooobooboobooooooboooDboooobboOooobooooooDoog
0000000000000 (Mlast-in, first-out”) D 0000000000000 0000OO append() OO
0000000000000 0000000000 pop() 0000000000 ODOOOOOOOOOOO
oooooooo

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

(3, 4, 5, 6, 7]

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

>>> stack.pop ()
>>> stack.pop ()

>>> stack
[3, 4]

51.2 0000000 O0oOoooo

OO000000 (queue) 0OO0O0OOO0OOOOOOODOOOOOOODOOOODOODODODODODODO
(“first-in, first-out”) D0 0 0000000000000 0O0OOCOO000OD0OOCOOO00000O00OO appendd O
O00OUOUOpep0 0000 OCUOO0U0O0ODDOOOOUOU0ODODODOOOO I insert000000O0popt OO
gbobooooooboooboobobobooboooooooDobobOobooboobOobDobDoDOob O

000000000 collections.deque00000000O0O0O0O0OODOOOOOOOOOCOODOOO
O000Cappendd 00000 0pop0 00000000 ODOOOODOOOODOOODODOODODOO

>>> from collections import deque

>>> queue = deque (["Eric", "John", "Michael"])

>>> queue.append ("Terry") # Terry arrives

>>> queue.append ("Graham") # Graham arrives

>>> queue.popleft () # The first to arrive now leaves
"Eric’

>>> queue.popleft () # The second to arrive now leaves

" John’

>>> queue # Remaining queue in order of arrival
deque (["Michael’, ’'Terry’, ’Graham’])

513 00000000O0Oooooon
cooobooO0o0oobOooooooobocOoooOOboOoooboOboO0OO00filter(),map (), reduce ()
ooo

filter (function, sequence) OOOODOOO sequence 0000 item 00 Ofunction(item) OO
0000000000000 0bD0DbD0Ob0O0Ob00O00On sequenced string D tupledODOOOOOOO
000000000 00000 1ist0000000000000000 25000000000000

>>> 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) OOO0ODOODO sequence 0000 item 0000 function(item) OO
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cooobooboooooooooooboboooooboooooooobobooooobooooooond
ooo

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

>>> map (cube, range(l, 11))
(1, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

cooobooooboooooooooooOoobOoO0oboOooOoOoooOoboOoOoObo0oboboOoobooOoOoOooOooDOonoa
ocooooooooooooooooooooooOo@ooooooooOoooooooOooooooOon
oooOOoOoOoOooobo NoneOOO0OOOO)ODOO

>>> seq = range(8)

>>> def add(x, y): return x+y

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

reduce (function, sequence) 00000000000 O0OOD 2000000000 function O
UbooboOd sequence 0D 0000 0O0ODOO0OOODOODOOOODOODOOOODODODOOODOOO
goood0oboO0oOoOo0ooOOoU0oDbDoOoOoOoOoD 1OO0 1IoODOO0U0DOOoUDOObObOOUODOODOod
oooo

>>> def add(x,y): return x+y

>>> reduce (add, range(l, 11))
55

cooboodoobooboooooooooooOoOoO0ooOooOoooooOooOoOoOooOoOooboOoOoOooOoDOnoa
oooo

joooooOooooooOoooooooooooooOOOOOOOOOoO0oOoooOooooOoooOoObOOnn
cooooooooooobooooboooobooooooboobOobOOoOoboOoboOooooOobOOobobooOoonoag
coooooodobdoboooooboooobooboooooobobooooooooboooooooooond
ooo

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

return reduce (add, seq, 0)

>>> sum(range (1, 11))
55

>>> sum([])

0

oooboobooooobo sum() OOOOOO0ODOOOOODOOOOODOOOOOOOOOOOOOODOOOO
000000000 sum(sequence) 000000000 COOOO0O0ODOOOOCOOOOOODOOCOO 23
ooo.
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514 00000000

00000000 (listcomprehension) 0 O map () O filter () 0 lambda 00000000 O0OOOO
0000000000000 0000000000000000000000 map(), filter(), lambda
000000000000 00oDoooo000000oooOo00000000oO000000n foroooog
0000000000000 forUO0OD0O if000000000DOOO0OO0UDOOOOODOOOOOOO
00000 for0 if000000D0OO0OO0000ODOOOUODODODOOOUOUOODOOOOUODDODOOOO
O00oooooooooooo

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

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

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

>>> [3xx for x in vec]

[6, 12, 18]
>>> [3xx for x in vec if x > 3]
[12, 18]

>>> [3xx for x in vec if x < 2]

[]

>>> [[x,x*+x2] for x in vec]

[12, 41, 1[4, le6], [6, 3611

>>> [x, x*xx2 for x in vec] # OO0 - 0O0000O0O0COOOOO
File "<stdin>", line 1, in ?

[x, x*x+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]

>>> [x+y for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> # 00 0000OD0DOD00OODOOODOOOOODOOODOOODOOO
>>> L = []
>>> for x in vecl:
for y in vec2:

L.append (x*y)

>>> I,

[8, 6, -18, 16, 12, -36, 24, 18, -54]

>>> [x+y for x in vecl for y in vec2]

[, 5, -7, 8, 7, -5, 10, 9, -3]

>>> [vecl[i]xvec2[i] for i in range(len(vecl))]
[8, 12, -54]

OO00O: O0:0000000 ford if00000000D000DO0O for,if0000O0O0O0DOOOOO
oooooooboooooooooooooooooooooooooooooooooooooooonod
coooooooboooooooOoOooOoOoOoO0oOboOoOobOOoOoOoOooOoOoOooonn
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00000000 map() OOO0OOOODOOCOOODOCOOOOODOOOOOOCOOOOOOODOOO

>>> [str(round(355/113.0, 1)) for i in range(l, 6)]
[*3.1", r3.14", r3.142", "3.1416", "3.14159"]

515 0000000000000
gobgoobooboobobooboobobooboobbobobooboboobbooboobbooboo
gooboobodo-boobooobooboobbo0 -goboobboobboobbooboo

100 100000000000 3000000b0000b00O0O030300popoooooogoooooo

>>> mat = [

coooOooobOobooobooooOooOoOoooOCcOoOoOooOoOobooboOooonon

>>> print [[row[i] for row in mat] for i in [0, 1, 2]]
(1, 4, 71, (2, 5, 81, [3, 6, 9]]

gbobooobobobooooooboobobobobooooooobogon
gobooboobobooboobbooboobboobooboooboon

cooobooooobooooobooooooooooOoboOoOooOooOoobOoOoobooooo

for i in [0, 1, 2]:
for row in mat:
print rowl[i],

print

gobooobooobbooobbuoobbuoobbuoobobuoobbUon zip) bOoOobbOoobb OO
oooooon

>>> zip (*mat)
[, 4, 7y, (2, 5, 8), (3, 6, 9)]

coooodoobooooboooooooobo ooboboooboooboooobooOoboOoooDooa

5.2 del [J

gooboboboboooooobbbooooooboobbboooooobLbbbboooULDbLbUOd del
CO000000 pop() UOOOOOOOOO0ODOOOOOOdel00OODOOOODOOOODOOODOOOO
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gooooooOoOooooooo(@oooooooooOoOooOoOoOoOoooooOoOoOoO)DO0O0oo0ooo
cooood

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

>>> a

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

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a

[]

delODOOOOOO0ODOOOODOOOO

>>> del a

00000000 «0O0O0O0O00O0@OOO a0O0OO0DOOOCO)00DOO0OCOOO0del0DOOOBOOOO
ooooooooooooo

53 000000000

gooocooooopooopoooooooobOooooO0oboooooooooooooooooooooooo
OO0O0OO0Q0O0OO0O0 ODoO0ODO (sequence) DO OO (typesseq 0O 0)000O0OCOOOOPythonOOOOOOO
gcoooooooopoooooopooobOoOooo0oOobOoOoOOoOoOoooooooooooooooooo
Oo0O00:000 (uple) DODOO

coooooooboobooobooooboooOoooocOoOoooOooboboOoobooOoOoooooa

>>> t = 12345, 54321, ’'hello!’
>>> t[0]
12345
>>> t
(12345, 54321, ’'hello!’)
>>> # J00000oooooog
.u=+%tt, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, ’"hello!’), (1, 2, 3, 4, 5))

goboobodobobooboobooobooboobbooboobbobDbooboobbOooboo
gcooooooOoOooooooUoooOoooOooooOoOo0ooOoOoUoDOoooo(Dbooboobobogoboodg
oo00ooo)oooooooooo

oooooooooooooo000ooOx,yyOoooooooooOooooooooooooooooo
goooogooooooooooooooooooooo0oooooooooOooOOoOoooooD (OO
ocoooooooooOooooocOoOooooOooOoOoO0)yoooooooooooooooooooooOoo
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cooooooooooooooo

ogooo0oOoO010000000000000000000000000O0O00OO0O0O0O0O0O0O0O0O00O0O0
cooooooboooobooooooooooboooobooooooooooooooooooooooonod
ooo@ooooooooooooooooooo)oooO00oooooOoooooooOooooOoooOn
oooooooooooooooo

>>> empty = ()

>>> singleton = ’"hello’, # <-—— 0O00O0O0ODOOO

>>> len (empty)

>>> len(singleton)
1

>>> singleton
("hello’,)

O t = 12345, 54321, ’'hello!’ 0 O0O0O0O0OO0ODO (tuple packing) DO O 000 12345, 54321,
"hello!’ ODO0ODODOOOOOOODOOODOOODOOOOOOOOO

>>> x, y, z =t

000000 00000000000 (sequenceunpacking) 000 0000000000000000O0O0OO
gooooooQoOopooooooobo0ooooooooooooooooooooooooooOooooo-

coooboooobooooooooooOooOoOoboboOoobooOooooOooOoOoOoOooobOboOoobooOoOoOoooDOonoa
cooooooobooooobooooooooooboboooon

54 00O

Python OO O OO (set) 0 0000000000000 0O0OOOOO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0OO
0000000000000 0Set0 0000000000 (union)d OO (intersection)d O O (difference)d O
OO (symmetric difference) 000000000000 0O0OOOOOOCOO

gobooboooboobobooooboo

>>> basket = [’apple’, ’'orange’, ’'apple’, ’'pear’, ’'orange’, ’‘banana’]
>>> fruit = set (basket) # OOOOOODOOOO

>>> fruit

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

>>> ’orange’ in fruit # 000000000000

True

>>> ’crabgrass’ in fruit

False

>>> # 0000000o0oo0oo0ooooooo

>>> a = set (’abracadabra’)
>>> b = set (’alacazam’)
>>> a #a 00ODDOOOO
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set(["a’, "x', 'b’, 'c’, 'd"])

>>> a - b # a 0000 pOOOOO
set(['x’, 7d", '"b’])

>>> a | b #a O pO00oonono

set(["a’, 'c¢’', 'x’, ’d", 'b’', 'm", 'z’, "1"1])

>>> a & b #a O p O00oooooon
set(["a’", "c’])

>>> a "~ b # a 000 p OOODODOOODOO
set(['x", 'd’, 'b", 'm", 'z’', '"1"])

55 00O

0000000000 PythonOOOOO0OOOOOOOCOOO OO (dictionary) (typesmapping 00 0) 000
O0000000O “O000 (associated memory)” 0 “0 0 00O (associative array)” D000 O00O0OOO
0000000000000 00DOOC00DOO00DOO00DOCO00DO0O0DODOO0 0D (key)OODODOO
ddddoooogoooooooobobobobooboboodddoooooooooooobooooon
gdooooOoOoOQO0OoQOO0OO0QOO0O0O0OC00000UO0U0U0U00UUUOUODOUUODODOOOOOOOOg
dodooooooooooobobobobobbobobobbbodddddooooooooooooobDooboon
0000000000000 0D0O0000000000000O0Od append() O extend() ODOOO
godooooooooooobbobobobbbbobobooogooog

0000000000000 0O OO0 (key): O (value) DO0ODO0ODO0O0OOQOO0O0OOD (ODOOO)ODOOO
000000000000 0000D0000 (brace)000: (3} 000000OD0OOOCODOODOOOOOO
OO0 key: value OO O OO0OO0O0OO0ODOOOCOCOOOOO00OO0ODODOOO key: valuoeOOOOOOO;000
gobgooboobbooboobbooboobboo

cobooooooboooooOoobOobooooOoboOoooOoOobOobOOoOoOOobOOobOOobObOOoboOooOoOoonOag
OO0delOkey:valueOOOOOOO00O0O0O0ODOOOOOCOCOOOOO0OO0OO0OOOODOOOOOOOOOOO
coobooooboooooooooooooboooooooooooooooooboOoooo0oooonogd
cooooooooooon

000000000 keys() DOOOOOOODOOOOOOODOOODOOOOOOOOOOODOOOOO
oo @oooOOoooO0O0000o0oooDoO0O0O000000 sorted() O0O0OO0OO0O0O0)XOOOO
ooo0oooobo0ooboo0ooobo0odinbO0O0O0OO0OOOOD

cooooooboooooobobocooobooono

>>> tel = {’Jjack’: 4098, ’'sape’: 4139}
>>> tel[’guido’] = 4127
>>> tel

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

4098

>>> del tel[’sape’]

>>> tel[’irv’] = 4127

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

["guido’, ’'irv’, ’"Jjack’]

>>> ‘guido’ in tel

True

dict () OO0OOO0OOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOO
goobooboooboboobooboboooboobooobooboobboobboobboobUoobbo

>>> dict ([ ('sape’, 4139), ('guido’, 4127), (’'jack’, 4098)1])
{’sape’: 4139, ’Jjack’: 4098, ’'guido’: 4127}
>>> dict ([(x, x*%2) for x in (2, 4, 6)1]) # 0O000O0ODOOODOO

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

0000 key,valueO OO dict () OO0O0O0OO0OO0OO0O0DOOCOOO0ODOOOOOOOOOOOOOOOOO
ooo

coobooobobooooooooooOoOoooboOoobooooooOooooboboOoOoobooOon

>>> dict (sape=4139, guido=4127, Jjack=4098)
{"sape’: 4139, ’"jack’: 4098, ’'guido’: 4127}

56 000DODOOOO

0O0b0O00000000000 iteritems () UO000O0O0O0O0O0COO0O0O0O0O0O0O0O0O0OOOOOCOO
oooo

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

print k, v

gallahad the pure
robin the brave

OO00OO000000000000D00 enumerate() D00O0O0O0O0OO0O0OOO0ODOOODOOODOODOCOO
ooooooooood

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

print i, v
0 tic
1 tac

2 toe

ooboooobooooooooooooooooonooooodn zip() DOOO0OO0OO0OO0OO0OOOOOO
coooooooo
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>>> questions = [’‘name’, ’'quest’, ’favorite color’]
>>> answers = [’/lancelot’, ’"the holy grail’, ’'blue’]
>>> for g, a in zip(questions, answers):

print ’'What is your {0}? It is {1}.’.format (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.

goo0o0ooooooobdoooo0oooooo0o0ooo0ooboDoo0obLDoooOoooOooOoooOoaOon
reversed () DO0OOO0OO0O

>>> for i1 in reversed(xrange(1,10,2)):

print i

= w o 3 o -

COob0000o0O00DOCO000O000O00DbDb000 sorted() OOOO0OOOODOOOOOOODOOODOOO
ooooooooooooboboooooono

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

print £
apple
banana

orange

pear

57 00000 0O0OODODO

while D if 0000000 (condiction) 00 0000000000000 0O0DOO0ODOOODOOOOO

00000 in00O0 not in00000OCODOOODOOODOODOODO(@CMOODOUODODOO)ODOOO
goobbbdg isddd is notbggoobobbb0ooooobobbooooobobbbooooa
gobooooooooooboboooooboooooboobobobobooooooboboboboboo
gooboobooobuooboooboobooobuoobbobobuooboo

OO00: O00:1is00 is NoneOOOOOOOOOOOOOOOOODOOODOOOOOOOODOOOOO
goooOo@UOoOOOOOO0OO0OO0OO0O0O0O0OOO00O0OO0OOOO0OUOOOOOOOO0OOd Doc-SIGOODOOO)

gobooobooobobooobbobbb a<b==clOU0albb0O00obooonD b0 cODDOOO
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coooooooood

000000 and0D or 00000000 0OOCODODODODOOODOODOODOOO(@UODODODO
ooo00)ooooOoOdOD not0O0OOO0O0O0OOOOODOOOOOODOOOODOOOODOOODODOOO
O0000A and not B or CO (A and (not B)) or COOOOOOOOOOOOOOODOODOOO
not 00000000000 or0000D00ODO0OOOODOODOODOOODOODOODOODODOODOODOOO
oooood

000000 and0 or 000000 OO (short-circuit) 0000000000000 0OOCOOODOOOO
oobooooboboooboooobooboobobobOobooo A cObDOD BOOODODO A and B
and COO cOOoOooooboooobooboooobooobboobobooobboobLbooobboobbog
gboboooooboobobobooooon

goboobooobuooboooboobbooboobbooobg

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

"Trondheim’

PythonO0OOCOOODOO0OOOOOODOOOOODOOOOOODOOOOOOOOCOOOOOOOODOO
ocoooooooOoooobobooooooocoooooooooobooboUooO ==00o0O00 =0000
oooooooooooooboooooboOoooon

58 0000 OOoOoOoOoOOOO

cooooooooocooooooboocoOooooooboOoOobocoOoooooobooOoboooooOo boooa
(lexicographical) D00 0000000 DO0OOOCOOO0O0O00O0O0ODOOOOOOOOOOOODOODOOO
coboooooobOoboooOoobOobOoOoOoOoboOoOooOoOobOOoOoOOOOobOOobOObObOOboOoOoOoonOag
ooooooooboboooooooooooobobooboooboooooooobo0oooboobooooboooooDbog
coooooobooooooooooooOobOo0oOoOooOooooOooooOOoO0OoboboOoobooOoOoOoooDOoag
cooooooboooooboooooooooobooboobooboooooooooooooobooooooooooDooag
000000000000 000000000000000000000000000 ASCIOOO0000
coooooooboobobooooboooOoooocOoOoooOooboboOoobooOoOoOooooa

(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, (fabc’, 'a’), 4)

cobooboooboobooooooooooooooooooooooooooooooooogoonod
ocoooooOO0000000000o0ooooooo0o0o0o0ooooooooooobon dsy0ooooo

48 05000000



Python OO OOOO0O,0000 2.7jal

O (string) 000 000000000000000 (wpley00000000000000000DOO *00
gooooooooDoOODOODOOOOOOOOOOOOO0OOoOO O0OOOOOO0O0O0O00O000000

*l 0o000oDo0O0000o0O000000000D00O000000000000000000PYthon000O000O0O0DOOOO
goooooooooooo
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060

oo

Python 000 O0DO0OO0OCOOOO0OO0OOOOCOOOOO0O0OODOOOOOOO@OOOO)DDOOOOOO
gooobooboooboobooobooboooooboobbooboboobooobobooboooDo
gooobobbooooboboobbooooobbbboooobbbboooobbbboooLDbb bboOog
(scrip) D0 0O00OODOOOOOOOOODOOOOOOOOOOOOODOOODOOOOODOOOOO
gobgooboobbooboobooobooboobobobobooboboobbooboobbooboon
gboboooooooogbobobobooooooooobobobobobobooog

00000000 000Do0o0000Python000D0O0O0O0O0O0OOOOOOODODOOOODOODOOO
00000000000000000000000O00000D00 00000 (module) D0DDDOOODO
oooooooooO0o0oooooo0000men0D 0000 (ODO0O0OO0OOCOO0OO0ODOCOOOODOOCOOO
Ooooooooooooo)o mpert(OOOO0)0O0O0DOOOODODOO

OoOoOOoOoO pythonOOODOOODOOODOODOODOODOOODOODOODODOODOO .py00000
ooooooooboooooooOo@ooo)0bo0o0oDboOo000Dbo0 _name__ O0OO0OO0OD0OOO
cooboooooooOooOoobOoOoOoooOoOoOoOobOboOoOobOOOO0OOOO00ODbOO0O0bO0n fibo.py d
ooobooooooon

# 000000 00O0ODOOOO

def fib(n): # nO0000D0O00ODOODOOODOO
a, b=20, 1
while b < n:
print b,
a, b = b, atb

def fib2(n): # nO0000O0OOOOOODOOOO
result = []
a, b=20, 1
while b < n:
result.append (b)
a, b = b, atb

51
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return result

OO0 PythonOOOOOODOOCO0ODODOOODOOOOODOOOOO import00O000OO

>>> import fibo

bobdobd fibcOQUOOOobOobOOOOOOOOODOODOOOUOOOOOOOOODOOOOOOO
goooobboo fipodooobObOObOOOOOOOODODDOODOODDODOOOOOODODODDOO
ood

>>> fibo.fib (1000)

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

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

>>> fibo._ name_

"fibo’

gobgooboobbooboobboobooboboo

>>> fib = fibo.fib
>>> fib (500)
112 35 8 13 21 34 55 89 144 233 377

61 000000000000O0O0O

gooboobooboooboobooobobooboob bbb bobbooboobboobOoo

00000000 000ooo0U00oooOo0U0Uooo00oD oDo0 mpert 00 O00D0OOOOOODOOOO
*1

gobooooooooobobobooooobooooooboboboboboooobobOoboboboo
goboooooooooooboboboooboooobooLDobDoboboboooDobDobDobDOobUob oo
goboooooooooboooboboboooooooobobobobooooooboboboboboo
gobooooooooobobobooboooboooboobooboboboooooDobDobDOoboboboo
U0 modname.itemname DO O0O0O0OOD0OOO0ODOOOODOODOOOOOOODOO

000000000000 00 mport 000000000 import 0000000000 (@MODOOOO
00000oO0)ooO0o00o0ooO0O00000O00000000000000mportJ 000000000
import 00 0000000000000 00O0ODOOO0OOOOOOOOO0OO

import 0000000000000 O0O0O00mMport 0000000000000 000000O0O0O0O0O
cooooooooooobobocooobooono

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

* 0pOD00D0D00O0 ‘00’000 ‘0’000000000000000000000000000000000000000
gooooooooooooo
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O00000mport 00 0000000000000 0DO0OOO0OOO00O0DO0OO0O0OOO0OO0DODOOO0OO
O0{@dO0o0000000 fiboOOOOODODOO)O

0000000000000 00000 mport 0000000000000

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

0000000000000 OODOO0000O0O00000O0000 importdOO0O

Oo000oDoOoOoo0ooooUoooo0 -0import 0000000000 OCO0OODOOOOOODOOOO
gobooooooooooobobobooobooooooboobobobobooooboobobOoboboo
goobooboooboobboooboon

OO00: OO00O00DO0O00OCOO000O00DOO0DOO0OCO0O 1 OD00D0000C0 1000 import OO
gogoooooboobooobobooobobbooobbooobbooobbooobbboobbh -Oo0obbo
Oo0O00o0OoO0000O0O0000000000 1000000000000 reload(modulename) OO
U0 reload() DOOOOOOODO

62 0000000000 ODOOOOOOO

PythonOOODOOO

python fibo.py <arguments>

0000000 _name__ 0O __main__ 0000000000000 mport 00000000000
oobodobooboboobbooboboobooboboobooo

if name == "__main__":
import sys

fib(int (sys.argv[1l]))

000000000000 000000000 mport 000000000000 ODOOODOOODOOOO
O000000ooooooo0o00d00D *"mein” 0000000000000 ODOODODOOOOOOO
goboobooboboobobooobod

$ python fibo.py 50
112358 1321 34

000000 mport 0000000000000 0O00O0OOOO

>>> import fibo
>>>
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ocoooooooooOooO0ooOoooooOooOOooOO0oOO0OOOoOoOOoOOOoOOoOOoO@OOoDOoonOO
gooooooooooooobooooooooo)yoooooo

6.21 000000000

spam 000000000000 import000000000000 span.py0000000000000O0
gobobboooobobooobbod pYyTHONPATHO O OOODODODOOOODODOOODDDODOOODDO
PYTHONPATH O ODOODOO PATHOUOUODOUODUODOOOODOODOOOODOODODODO PYTHONPATH
gooboobooboboobooboooobooboobbooboobbobbooboobbooDbOoo
go0o0oOoO0OoO0OoO0O0U0DOoOODUOOLNXOOOODOOOOOO .:/usr/locall/lib/python 000

Ubooogbobobol sys.pathOOODO0OO0OO0OOO0OODOODOOOOODOODOODOOOO sys.path
OO00O00O0oO00oOoOoO00oDOoO0O0oDOOO0oOooO(@DbOoOoOoDOoOOn)O pYTHONPATHODOOOODODOOO
00000000 000D0O0O00000o0O0o0000Python 000000 O0O00O0DODOOOOOODOOO
gobooooooobogooboboooooooboooobobobobobbooooooboboboboboo
goboobooooooooboobobobooobooboooobooboboboooooobDobDoboboboo
O000000ooooooooooOoooO000gdPython0O0 0000000 import 00000000
O0000ooooo0d0mport 000000000000 DDOCOOOUOODODODOOOOODODODODOOOOO
gobgoboobbooboobboopboo boobooboboo

6.22 “O00000”000 PythonO OO

ooboooobooobooobooobOo0ob0b0oooDboUoo0bUoUob0bDOoOoDbUOUOOD spam.py
OO00O0O00D0OO00DO0O0O0 spam.pycO00000O0OO0ODOOODOOOOOODOODOOOODOOODDOO
O spand “O00000000C0OO0”000000C0O0O0DO0OOOOSspam.pycO0000OCOOCODOO
O00D00D00 spam.py 00D0O0D0OD0O0O0 spam.pyc 0000000 ODOOOOCOOOODODOO
spam.pycUO00O00OD0OOOOOOO

U000 spam.pycUD00O000O00OO0O00O0O0ODOOD0O0O0ODOODOOOOODspam.py 000000 OoonO
cobOooobOoOobOOo0oO0ooOOooDboOD spam.pycO0 000000000 DOOOOOOOOOODOOO
gboboboboobooboooooobobobobobooobooboboobobobOobOdn smap.pyc U
oboob0oobobob0ooboboobobdbbspan.pyc00ogooobooooobobooobooo
Oo0O0C0PythonO0OOO0O0O0O0O0O0O0O00O0O0O000000000O0000O0O0O0O0O0O0O0O0O0O0O0O0OO

000000000 Tips:

e Python D0 OO0D0O0ODO -o00O0D0OOOOOO0DOOODOOOODOOOOODOOOOO .pyodOQO
ooooboocobOoobOOo0ooobooOobOOoOooO0bOOo0obOOoO0OOO0bO0oOb00O0On0d assert
SET_LINENOOODOODODODODODOOD-o0000D0 0000 000000 (bytecode)yd0 0
gbooobd.pycO0OO0OOODOOD .pyOO0oboooobOo0ObOobOOODbDOODODOO
gooo

« 000 -o000 (-00)0 Python OO OOODODDOOOOODOODDOOOOOODOOOOOOOOO
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oooboodooboooooooooobooooooooobodoooo0oooo0odfod __doc__0O0O
ooooOoooboooOooobOoOobOoOooooog .pyoOOOOooooOOoOoOoOOOoOoOoDOOOOO
oooboooooooobooooooooooooooooooooooDooOooooboooDboOoooo
coobooooboocoobooooOooOoboOooooboo

e .pycUOO0OO0OD .pyoUOO0OO0OOO0OODOODODODOOOODODODODODOOOOODOODO
oobooobo0.pycOO0Q0oO0Od .pyoOOOooobOoobOO0OOoOooooboooboboOoOoDOO
ggo

- J0000COO0DOOOO0OOOOOOODOOOODOOODOOOODOOOODOOOOOOO0 .pyc
U .pyobgbobooobogoboboboboobboobooobobobobooobobobo
OO0000oooo0 mport 000000000000 DODOOOO0OODDODOOOOOODOOOOO
gboobooboobobbd .pycO0O .pyodOb0O0ooOo0oobOO0oobOOO0ODOOOOOOO
gboboooooon

- 000000000000 D0O00O spam.py 000 spam.pyc (00000000 spam.pyo)
0000000 0oU0OooooooUoODoPythonOOOOOOOOOOOOOOOOODOODODODOOO
O000ooO000OoO0o0bDoOooooogooo

e compileall 00 .pycO000O0@IOO -oOO0O0O0ODOOO .pyodd0O0O0)OOoooOOooOoOaOd
00o000oooopoooooobOooooooog

6.3 0000000

Python 0O O0O0OO0O0O0O00O00O000O00O0O00O000D00O000000O0000000O000 PythonO O
ooooooooo (@O “0c0ooooooooO0Oo»)ooooo0o0ooooooo0o0oooooooobDO0
coobooooobooooboooooooooobooooboooooooooooooooooobooboOoooonogd
cooooooooboooobooooooOoooOoboOoOooOooOoOoooOoboOoOoobOboOooboboOoobooOoOoOoooDooag
oooooooooooooooooooobbo0oooo0oooooooobooooDboOooDbDboOooooog
000000000000 00000000 winregOOOOOOOWindowsOODOOOOODOOOOODO
0000000000000 0oo0o0ooo000sys000 PythonOOOOOODOOOOODODOOOO0OO0O
O sys.psll sys.ps200000000000O0COO0OOO0OOOOCOOOOO0OOOOOOOOOO
ooo

>>> import sys

>>> sys.psl

I>>> !

>>> sys.ps2

v

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

c>

gobgooboobobooboobbooboobbooboobbooboooboobo
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00 sys.pathO000000O000O0COOO0O0O0OCOO0O0OOOO0OCOOOOCOO0OO0OO0O00O0O0O000
sys.path 00000 PYTHONPATHUOOOOOOOOODOOOO PYTHONPATHOOODOOODOOOOO
coooodoobooooooooooooooooooooooooooooooooan

>>> import sys

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

6.4 dir() OO

ooo0db dir() DO0O0O00C00O00O0O0000O0O000O0DOO000O0ODOO0OCOODOO0O0O0O0Odir() d
coooooobooooboooooooa

>>> import fibo, sys

>>> dir (fibo)

[/_name__ ', "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’]

ooooooobdir() ODOO0OOODOOOODOOOODOOOOO

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

["__builtins__ ", ' doc__ ', '__file ', '_name__', ’'a’, 'fib’, ’"fibo’, ’'sys’]

ooooodoboooobooooboooooooooooooooooooocooooooood

dir() DOOOO0OOO0OOO0ODOODOOO0ODOOOOOOOO0OO0ODOOO0ODODOOOOOOOOOOOOObOOOn
0000 __builtin_ 0000000000

>>> import _ builtin_

>>> dir(__builtin_ )

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

’PendingDeprecationWarning’, ’'ReferenceError’, ’'RuntimeError’,
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"RuntimeWarning’, ’StandardError’, ’Stoplteration’, ’SyntaxError’,
’SyntaxWarning’, ’SystemError’, ’'SystemExit’, ’TabError’, ’'True’,

" TypeError’, ’UnboundLocalError’, ’'UnicodeDecodeError’,
’UnicodeEncodeError’, ’UnicodeError’, ’'UnicodeTranslateError’,
’UserWarning’, ’ValueError’, ’'Warning’, ’'WindowsError’,
’ZeroDivisionError’, '_', ’__debug__ ', ’__doc__', ’__import__ ',

! _name__ ', ’abs’, 'apply’, ’'basestring’, ’'bool’, ’"buffer’,

"callable’, ’chr’, ’'classmethod’, ’'cmp’, ’coerce’, ’compile’,
’complex’, ’copyright’, ’credits’, ’delattr’, ’dict’, ’'dir’, ’divmod’,
’enumerate’, ’eval’, ’'execfile’, ’'exit’, ’file’, ’"filter’, ’'float’,
'frozenset’, ’'getattr’, ’'globals’, ’"hasattr’, ’'hash’, "help’, "hex’,
rid’, ’'dinput’, ’'int’, ’intern’, ’'isinstance’, ’'issubclass’, ’'iter’,
’len’, ’'license’, ’'list’, ’locals’, ’"long’, 'map’, ’'max’, 'memoryview’,
'min’, ’'object’, ’'oct’, ’open’, ’'ord’, ’'pow’, ’'property’, ’‘quit’, ’range’,
"raw_input’, ’reduce’, ’'reload’, ’'repr’, ’'reversed’, ’'round’, ’set’,
"setattr’, ’slice’, ’'sorted’, ’'staticmethod’, ’'str’, ’sum’, ’super’,

"tuple’, ’'type’, ’'unichr’, ’unicode’, ’vars’, ’'xrange’, ’'zip’]

6.5 00000

00000 (package) DOPython 0O O OOODOODOO “00000000O0O0O”0000000DO0OO
O0000oO0o0O000oooO00 A.BOOADOOOOODOOOOOOODOOO BODOOOOOOOOOOO
000000000 ob0o0o0oO0ooo0oO0oo0oO0oOo0O0O00DO0O00D0O0DoO0o0OO0n
0000000000000 0o0o0oooooO0o0OC0C0OO0O00Odd NumPy O Python Imaging Library O O O O
goooooooobobboooooooooobbboboooooooooLbbobbbbbooooUUog
ooo

ocoogooooooooooooooooOoooooooooDooo0oo0 (‘coooo»)oooooood
goooooooooooobOoOooOoOobOoOoOoOoOoOoOoOo(@mooobooOoO000 wwav, waiff, cauldOd
ooooooo)booooo0ooooooooooooooooooooooOooooooooooboo0O
cooooooboooobooooooooooboooobooooooooooooooooooboooooonod
ocooooooooooooooOoo(@oobooooooooooobooooooooooooOooOoobooOoo
ocooooooo)boooooooooooboboooooooooooOobobooOooooooooOobObooboOoOoo
gooooooooooooo(@ouoooboooooooooOODODO)b0b0b0000000000000

sound/ obooobooobooobo
__init___.py ooooooooooooooo
formats/ goooboooooobooooboooboobog
__init__.py

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

auwrite.py
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effects/ gboooboooboooboooog
__init__ .py
echo.py
surround.py

reverse.py

filters/ ooodooobooooo
__init__.py
equalizer.py
vocoder.py
karaoke.py

000000 import 0000 PythonO sys.path00000000000000000000OO0O0OOO
coooooobooooboooooooa

0000000000000 oooooOD0U0oooOo0OO0O00 Python ODOODOODOOOODDODO
_init_ .pyOQO0O0O0000O0O0O0O0DOO0OO0OCODOOOOO0OO0DOOO stringOOO0OO0OOOODOO
cbOoobooooooooooooboooboooboooooOoooooOooobooobooOooooond
ooOoobO0ooobOoooboobOoobocbooDbO0oOon _init pydO0oO0oOoOOCcDOOOOOOOOO
_init__.pyO0O0O000000D0O0OO0O0O0DOOOOOOOODOOOO0O__all__ _DOOOODOOOO
ooooao

00000000000 0000000000000000 mport0000000000O0OOOO

import sound.effects.echo

Ub00O0000b000 sound.effects.echoUOO00OO00OO00OO0O0OO0OOOOOOOOOOOOO
gboboooogoooobogoobooboo

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

0000000 mport 0O0O0OOOOODOOOODODOO

from sound.effects import echo

OO000000000 echoOOODOOO echoOOOOOOOOOOOOOOOOOOOOOOOOOO
coooooobooooobooooooooooDo

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

0000000000000 00000000000000000 mport000000O00O0OO

from sound.effects.echo import echofilter

000D 000u0bDibibOD echoODOODOOOUOOD echofilter() DOOOOOODDODOOO
ood
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echofilter (input, output, delay=0.7, atten=4)

from package import itemO0O0000 item 000000 package 00000000 (COODOO
O00O00)0oDoOO0OO0OO0OO00000000oooooo0O0DO packageDO0ODODODODOOOOOOOO
oboboooboobuobobb0dbDimport 000b0Od tem0 000000 0ODODOOOOODODOCOO
o0oo0oo0obO0obooobogo emO00O00D00O0ODOOOO0OODOOOODODOOODODOOODOOO
000b0000o00oo0oobOobOobOl ImportError 00000OO0OO

U000 import item.subitem.subsubitemUOOO0OOOD0OO0OO0OOOOOOOO subsubitemUO
gobooooooooobooobobobooobooooooboobobobobobooobooboDobOoboboo
gboobo0ooooboobooboboboooooooooo

6.51 0000000 *0O import 00

UO0O0dodddd from sound.effects import 0000000 OOOODODODOOOOOOOO
gobooooooooobobobooooobooooobobobobobboooooDobobOoboboboo
0000 mport 00000000 COOOOO0ODOOOO0OOOOOODOUODOOOOODODODODOOOO
0000000000000 mport 0000000000000 00000 import00000O0OOOOOO
gbobooooooboobobobooog

gboooobogbobobooooooboboboooooboboboooob0bU0bUimport gy
goobobbooo:-oo0bbbo __dinit. .py0000 __all  0O000D0DOOOODDOOOOOO
000 from package import 0000000 import 000000 DOOOOOOOOOODOOOO
goboooooooooboobobobooobooooooboobobobobooooboobDobOoboboo
OO0D00*0mport 00 000000000000 00D0O0ODO0O0ODO0ODOO0OO0O0OOO0OOO0OOGd
00000000000 00000D0000D000 sounds/effects/__init_ .py0O00000OO
goboobooboboobooboa

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

000000 from sound.effects import 00000 sounddO0000OO0DOOOODOO 30003
OO000000mport 0000000000000 OOOODODOOODOOO

o0dd __all_ 0O000OO0ODODODOOOOOODODO from sound.effects import »0O0O0OOOO0O
sound.effects 0000000000 0ODO0ODO0OO0ODO0ODO0O0O mport0 000 DODOODODO (OO
00000000000 __init__ .py0O0OOO0O)00000O sound.effectsd import 000000
000000000000 000000DO00000000 import00O000O0 import00O00OO0OO
__init__.py 00000000 @EIOODOOOODOOODODODOOOO)ODOOOODODDOODODOO
ooooboobOoboboD import 00o0oooboOobooboOoobOoO0bObODObOOODbUObObOOoDbDOOO
ooo

import sound.effects.echo
import sound.effects.surround

from sound.effects import =
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O00000 echoU surround 00 000000000000 mport 000000000 OODOO
OO0 from...import JODOOODOOQODO sound.effects 000000000 OOOO(@M@OOOO
_all_ _00000ooooOoooooooo)d

OO00O0O0O0D0O00D import »000D0C0OO0OO0ODOCODOOOODOOUODOUODODOO (exporty OO
gobooboodobobooboobobooboobbooboobbuooboobbooba

from package import specific_submodule00O0OOOOOOOOOOOOOOOOOOOOOO
O00000000mport 0000000000000 000O0O0O0O0OD0O0O0O0O0O0O0O0ODO0O0O0O0O0O0OGd
ooboooboooboboobooboboooobg

6.5.2 D00 O0OOOOoOO

oooooooooooobobbobbboboo0ob0ooo0o0oooooooDOon surrounddggooonQ
echoU0OOooooooobobOoobLbOoobboobbUuoobbUu0bDDbOn import 0O OOOO
OO00C00Omport 0000000000000 0OCOU0DODOUODDOOOUOOOUODOUODODODOODODOO
goboobOodl surroundJ 0000000 import echol from echo import echofilter
O000000dod0mport 00000 0000D0OODODOOCOCOO(O0ODODDODOOOODOOOOOOO
OO0000OO00bOO)0DOO00D0O0O0O0O00OD0O import00000DODOOOODDOOODOOODODODOO
oooooo

000000 @O0O0D0 sound000O0OO0OOOOO)DOODODODODODODODOODDODOODODOO
O0D00000 mport 000000000 0DODOD0ODOOODOODODOODOODOOOOOOO
sound.filters.vocoder 0 sound.effects 000000 echoOOOOOOOOOOooooonO
from sound.effects import echoOOUOOOOODOOON

Python 2500 0000000000000 import 00000000000 import O from module
import name 0000 import 0000 0000000000000 mport 0000000000 ODOOO
0000000000000 O0surround0000000000O00O0OOOO0OCOOOOO

from . import echo
from .. import formats

from ..filters import equalizer

000000000000 mport 00000000000 O00O0DOO0OODOODOOOODOOOODOOOO
00000000000000 "_main_ "O00O0 PythonOOOOO0OODOOO0O0DO0ODODOOOOOO
gooCocOoOoOOoOoOoOOoOOoOOoOO0ooOoooOoOompert000O0O0O0OOOO

653 000000 0oooooooon

gboboobooboobboobbold _path,.  O000O0O0O0OO0OO0OO0DOODODODODOOOOOODOO
__init__.py000O0OD00O0OOOO0OOOODODODODO__init_ _.py0O0OO0OO0ODOOOOOOOOODDOO
goooobooboooboooooobooboboboobooobooboobDobobooboboooooDo
gobgooboobobooboobboobuoobbooboobboob
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cooooooboooobooooooooooboooooooooobooooo0oooooooooOooonogd
coooooo
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ofo

oo

goobooboobobooboooooobooboobobooboobDbooboobbobbooboo
gbobooooooooboobobobobooboooobooboobobobobobbooooooo

71 000000O0ODOOOOO

000000000000 0000000D0: 00 (expression statement) 0 print 0000000 OO@O
000o00ooboobOobO write() OOODOODOOOOOODODODOOOODOODO sys.stdout
0000000000000 00000000D0000ooooon)

coooooooboooOoobOoboOoocoboooobOobOobOoboOoboOoOooDbDOobOOobOOoOobooooonoa
oooooooobooboooooboOoboboooooooboooobboobooooooobooooooDOg
cooooooobOobooooOoobOobOOoOoOoOobocOoOooOOobOO0bOOOOObOObOObObOOboOOOnOO
cobooooooobooboooooobobooooobobooboooboooobooboboOooOobooooooonoag
cbooooodoobooobobobooobbooobooobooobooobooobooobOobooobOoOooOond
str.format () OOOOO0O0OOOO0OCOOOO

string0 00000 TemplateOOOOOOOOOOOOOOOOOOOOOOOOOOOO

goooooooboooobooboboobooboobbobobboobooboobbbob oL oo
Python 00 0000000000000 0000O0O0O repr() 0 str() OO0ODODODODOODODO

str() 0000000000 OO0OOO0OOO0OOO0O0O0OOO0O0ODOO0ODbOODOO0O000 repr() OO
ooooooooO0oooOoo(@oOooO00o0ooDOo0oO00oO0OOb0O000D0OO0O00000 syntaxError O
oooooO)oooooooOooooOooopooo0oooooooOoO0ooOooooOooDooOoOooDoBbOooO
str() 0 repr () OO00O0OO0O0OO0O0OCOO0O0OO0OOO0O0OOOOOOOO0OOOCOOODOOOODOOO
cooboooooboooooooooobooooooooooOooooOoooboboOooobooooon

cooooooboooooao
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>>> g = "Hello, world.’
>>> str(s)

"Hello, world.’

>>> repr(s)

"'Hello, world.’”"
>>> str(1.0/7.0)
70.142857142857"

>>> repr(1.0/7.0)
70.14285714285714285"
>>> x = 10 x 3.25

200 % 200

>>> s = "The value of x is ’ + repr(x) + ', and y is '

>>> y

>>> print s

The value of x is 32.5, and y is 40000...

>>> # 00000 repr() O0O00OO0ODOODOOOOODOODOOO
hello = "hello, world\n’

>>> hellos = repr(hello)

>>> print hellos

"hello, world\n’

>>> # repr() OUOO0O Python UOOOOOODOOOOO :
repr ((x, y, ('spam’, ’"eggs’)))

"(32.5, 40000, ('spam’, ’eggs’))"

000200300000000000000000000B0O0

>>> for x in range (1, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# 00D0O0O0ODOO0O0O0OO0OO

print repr (x*x*x).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(l,11):

+ repr(y)

print ’{0:2d} {1:3d} {2:4d}’ .format (x, x*xX, X*X*X)

+

’

11 1
2 4 8
39 27
4 16 64
5 25 125
6 36 216
7 49 343
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8 64 512
9 81 729
10 100 1000

(bOooooOoOO0oO0OO0OO0DO0O0O0b00OD0 print0000COODOOOOCOCOODOODOOCOOOC
print 00O0D0OOO0O0D0OOOODOO)

0000000000 str.rjust () UOOOOO0O0OO0O0OO0DO0COOO0Ostr.rjust () OOOOOOOO
gobooboobooboboooboobomuobobooboobobooobobobobOo0bstr.1just()
O str.center() JODOOO0OO0OODOO0ODOOOOODOOODOOODOODOOOODOODOOOOOO
gobgooboobobooboobooooboooboobbooboobboobbooboobbooboo
goboooooooooboobobobooooooooboobobobooooooboboboboboo
goo@ooooooooooOoODoOoODOOO0OD0O0000O0 x.1just(n) [:n] 0000000000000
ooooooooo)

gobobooobbo str.zfill () DO0OO0ODOOO0ODOOOOODOOOODDOOODOOOODODOOOO0
gbooooogoo

>>> 7127 . zfi11(5)

7000127

>>> /1 -3.147 .z£fi11(7)
’-003.14"

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

str.format () UO0O0O0O0OO0O0O0O0O0O0O0OO0O0O0OO0OO0O0O0OO

>>> print 'We are the {} who say "{}!"’.format (’knights’, ’Ni’)

We are the knights who say "Ni!"

000000000 @Oo0o0oo0o0o0oboU0DoOooUODOoOD)OO0str.format () OOOOOOOOO
goobobbbooooobbboooooobDbD str.format () UOODOOOOOODODODOOOOOO
oooooo

>>> print ' {0} and {1}’ .format (’'spam’, ’"eggs’)
spam and eggs
>>> print {1} and {0}’ .format (' spam’, ’"eggs’)

eggs and spam

str.format () OO 0OO0ODOO0ODOOODOOOODOOODLODOOODDODOODOODLOODbOOODOO
gooo

>>> print 'This {food} is {adjective}.’.format (
food=’"spam’, adjective=’absolutely horrible’)

This spam is absolutely horrible.

gobooboobobooboobooobooboobboo
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>>> print ’'The story of {0}, {1}, and {other}.’.format (’Bill’, ’'Manfred’,
other=’'Georg’)

The story of Bill, Manfred, and Georg.

str() OO0O0DO "!s" O repr () UO0O00O0O 7'y O00000O0O0OCOOOOOOOODOCOOOOOOO
ooooao

>>> import math

>>> print 'The value of PI is approximately {}.’.format (math.pi)
The value of PI is approximately 3.14159265359.

>>> print ’'The value of PI is approximately {!r}.’.format (math.pi)
The value of PI is approximately 3.141592653589793.

cooooo .y 0o0oo0ooo0ooOo0ooOoOoO0obOOoO0obOOoO0obOOoOoOOOobOOoOobOboOobOboOonooag
oooooooooooooobooooooooooboooooooooboooooOoboooooo0~0O0ODDOO
0300000000000000000O0

>>> import math
>>> print 'The value of PI is approximately {0:.3f}.’.format (math.pi)

The value of PI is approximately 3.142.

' Jobob0obcoobooooooooobooooobooobOobooooboOooboobooobooooboobooogon
cooooooood

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 7678}

>>> for name, phone in table.items():

print /' {0:10} ==> {1:10d}’.format (name, phone)
Jack ==> 4098
Dcab ==> 7678
Sjoerd ==> 4127

cooooooobooboooooooooOooooboOoOoobooOoooobcOoOooOoboOoooboboOooooOoOoOoooDOoa
cooooooobooooooooooooooooooboOoooo r1roboocooooooboOooooog
ooooao

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 8637678}
>>> print (’Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; ’
"Dcab: {0[Dcab]:d}’.format (table))

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

tabled “*** 000000000000O0O0O0O0O000O0O0O0O00O00OO

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 8637678}
>>> print ’Jack: {Jack:d}; Sjoerd: {Sjoerd:d}; Dcab: {Dcab:d}’.format (x+xtable)
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

gobooboobbuooboobboobuoobbd vars () booboobboobooboo

str.format () OO0O0O0O0O0O0ODOOODODODOOOOOO formatstrings000000O00O0OO
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711 00000000000 0O0O

suboobobooboobOoobobbO0obbO0ODb00ObOobOO0bO0ObO0ODO sprintf() OOO
gboboooooobooobogooboboboboooooooooboobooboboboboooboon:

>>> import math

o

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

The value of PI is approximately 3.142.

str.format () OO0OO0OOO0OOOOOOOOOOODO PythonOOODOODODO sOOD0OOOOQODOOOCOO
goboobodbbooboobboobuoobboobobOod str.format () UODOODOOOODOOO

OO0O0O0OOO0O string-formatting 00 0000O

72 00000000000

open () DOODOOOOOODOODOOOOOOOOO open(filename, mode) DOOOOODOOOO
doooooooooo

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

cooooooboooobooooooooooboooobooooooooooo0oooooooooooonod
O00000000000O0Omede000000000O0O0ODOOCO 'y 0000000 @OOOOOOO
ooooooooooonD)oo 'w 00000 O0000OO0OOCOOO0OOOOOOOOODOOOOO
0000000000000 0oDoooo0U00ooD’e+ 000000 0ODODOOOO0O0O0O0DOOCmode O
oooboooobobooobooooobo 'y obobogooooon

Windows 000 mode O b’ 0000000000000 0OO0O0O0OO0OOOO0OOO0O0OOO0O "rb’,
'wpb’,'r+b’ JO0000C0OCO0O0000O0WindowsOOOO PythonOOOOODOOOOOOOOODOO
cooobooooboooooooooooOoOobOOo0oOoOooOoO0OoOooOobocOoOobObo0ooboboOoobooOoOoOooOooDOonoa
OoO00oooooOoooooooASCIOoOoOooooOoooooooooooOonooooOog gpeGcOd
ExeOOOOOoOoOOoOOooOoOoooooooooooooooooobooobooooobooooooaon
0000000000000 0000O00000000000OUNXxO000 'p 0000000000000
ooooooobobooooooooooooobobooooDooooooooobooOoooooDooOooDo

721 0000000000 OOOOO

goboobodoob tobbooboobboooboobbooboobboboboobobo

OO0O000000000000D0 f.read(size) DOOOOODOOODOOOOCOOOOOOOOOOOOO
0000000000000 0OCOsize000000DO0OD0O0ODO0O0O size00D0O0O0OODOOODOODODOODOO
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coooooobooooboooooooooobooooooooooooooo0ooooooo0oOooonod
O0000000b0U0ObDdObDsize000000ODO0ODOO0ODOO sizeODOOOOODOOOODOODODODOO
OO00O0OOO0O0O0O0O0O0000 furead() OOOOoOoOoO (mmoooood

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

>>> f.read()

rr

f.readline() OO0O0OOCOO0 100000000C0CCO0OO000 (\nOOOO0OO0OOODOOOOCOOOO
goboobodobobooboobooobooboobbooboobboboboobbobDbooboo
CO00OO00O0OO0000000000; f.readline() OO00OO0O0OO0OO0ODOOOOOCOOOODOOOOCOO
gooooOopoQoopooooo '\nroooooo 1000ooooooooooooooooo

>>> f.readline ()

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

"Second line of the file\n’

>>> f.readline ()

rr

f.readlines () 000000 0ODOODOOOOO0OO0OOODOODODODOOOOODOODODODODOOOO
sizehimt 00000000000 COOOO0O0O0ODOOOOOOOO0OODOOOCOOOOO0OODDOOOOOO
goboooooooooobooooooboooooboobobobobooooooboboboboboo
gobgooboobobooboobbooboobbooboobbooboooboobo

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

cobooooobOoooOooobOOoOoOOoO0OOOO0OOOOOO0OOo0bOOObObOObObOOobOOoOobooOoOoooO
ooooboooooboooooboooooooo

>>> for line in f:

print line,

This is the first line of the file.

Second line of the file

gobooboodoboboobdoobobooobooboobbooboobboboboobboobbooboo
gbobooooobooboboboboooooog

f.write(string) OO string 000000000000 OONonedOOODOODO

>>> f.write('This is a test\n’)

gobooboobbooboobbooobuooboobobooboobboon

>>> value = (’'the answer’, 42)
>>> s = str(value)

>>> f.write(s)
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f.tell() DOOOOOO0OOOOODOOOO0OODOOOCOOOOOOOOOOOOOOOOODOOOOO
coooboocOooobOoOooOo0oboooOo0ob0oO0obO0ob0OO0O0bO0O00O0b0000000 f£.seek(offset,
from_what) O0OO00000C0O0O00D0O0OO (referencepoint) 0000000 offset 0O DOODOOO
0000000 fromwhat DO0O00000O fromwhat D00 000000000000 0O0O0OO0 1000
goooooooopoOooDb20000000000000000000000 from_what0OO0O0O0O00O0
0000ooo0o0oooo00O0O00ooO0o0oooOOooooooooooon

>>> f = open(’'/tmp/workfile’, ’'r+’)

>>> f.write(’012345678%abcdef’)

>>> f.seek (5) # 000000 e0OODOOO
>>> f.read (1)

157

>>> f.seek (-3, 2) # 0000000 3000000
>>> f.read(1l)

rgr

Ubooobo0oboobOoobO f.close() DOODOOODOOOODOODOODODOOODODODDOOO
boboooboobdobdboilf.clese() DUbOODLODOOOODOODLDODLDOOOOOOOODODOO
gobooooogoo

>>> f.close()

>>> f.read()

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

ValueError: I/0 operation on closed file

coooOooboobobo0ooboo0o0b0withOOOoOOOOODODOOOOOOO0OOwithOODODOOOOOOO
gboobooboobooboboobobobooboobobobobob try-finallygdooooooo
goooooooogo

>>> with open ('’ /tmp/workfile’, ’"r’) as f:
read_data = f.read()
>>> f.closed

True

CO0O0000000DOO000000 isatty() O truncate() OOO0O0OOO0OO0OCOOOOOOOOOCOCO
gobooboooboobooooboobooboboobbobboobboooboobboobobooo

7.2.2 pickle 0000

gooooooooobobobooooodooooobD bbb bbb bbb boooo
OO0 read() OOODOOCOODOOOOO 123 0000000DOCO0ODOOODOOO 123000 int()
gobooboobbooboobooobooboobobooboobboboboobboobbooboo
gbooboooooooogobobobobooouooooooooboboboboboo

00000000000 00000000000000000000000000Python 00O pickleO
0000000000000 000O0Opickled0000OO0O0OODO0O0O0OOOODOOO Python OO

72. J0O00O0OO00OOOOO 69



Python OO OOOO0O,0000 2.7jal

000000 (@O0O00 PythonODOOOOOONYOODODODOODODODODDOOOOOOOOODODOOOOO
pickling (0000 (OO)0000O pickle0)0 00000000000 OOOOOOOOOOOOOOOOO
unpickling (O pickle D) 000 O00Opickle 00000 wnpickle 0000000000000 O00ODOOOOO
0000000000000 0000000000000000000000O0000OooOOoOooooOOO

goobobo xodoboboooooboboooobobboooob thbboooobbooobbbooo
pickle 0000000000000 0O0OOOOOOOOOO

pickle.dump (x, £f)
Opickle 000000000 DD00D0O0O0OO f000000000000O0O0O0O0O0O0OODOODOOOOO
ooo

x = pickle.load(f)

googo

(pickle /0 pickle 0 0000000000000 0000000000OO pickle 00000 pickle D000
0000000000000000000000000000000000000000000000000
00 pickle000ODOOOOO)

pickle 00O Python OO O OO0O0O0O000O0O0ODOOOCOOOOOO0O0O0O0OOOODODOOODOOOOO
OO00O0O00DOOO0ODOO000O00DOO0OD0O0O0ODOOD0O0O0ODOODO persistent(OOO)O0OD0OO
O0O00OpickleOOD0ODOO0OO0O0O0O0O0ODOODOO PythonOOOOOOOOODOOOOODOODODOOOO
OO0OO0OO0OO0ODOOOO pickle/O pickle00O0O0OO0OODODOODOODOO
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Juoood

Jdodoooooooooooooobobobobobobooboodddooooooooooooooooon
ooooooooo0ooooooU0U0oDoooUU0DOOoOoU0U0ODDODO0U00 (UUOD)yoooooog
000000000 0D0O0bO0O 000og (syntaxerror)d OO0 (exception) 00O

81 00000

0000000000000 (parsingerror) 0000000000 PythonOODOOOOOODOOOOODO
oooooooboooooo

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

while True print ’'Hello world’

A

SyntaxError: invalid syntax

cooboodooboobooobooooboooOoOobOoOooboo0oooocOoOooo0oooOoobooOoOoOoooDoonoag
gooooooooooOo 00O OoOoOoOoOoOoOoOopOoOoOOOoO(@uoooooooooooooooo
OO)HoooooDooooo0o00 print 0000000 ODOOOODO (:)yOOODOODOOOODOO
coobooooobooooooooOooOoOoOooOboOoOoOoOoOoOoOoOOoOoOoObOOoOobOOoOoOoOoOOoOoOoDn

8.2 00O

coooooobooooboooooobooobooooooooooooooo0ooooooooOooonod
OOO0OO0OO0OO0OO00 00 (exception) 10 0000000000000 O0O0O0O0O0O0O0O0PythonOOOOO0O0O
oooooooooooooooooooobo0oooo0oooooooobooooDboooobooOooooDoOg
cooooooooogd

71



Python OO OOOO0O,0000 2.7jal

>>> 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

>>> 27 + 2

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

TypeError: cannot concatenate ’'str’ and ’'int’ objects

OOoO0O0ODOOO0OO0000000oCO0ODODOO0OO00O00O00o0oOOooOonoD (wpeyooooood
oo ooo0ooOoOdd zZerobDivisionError, NameError,
TypeError JO0UO0O0O000O0OO0ODOODODOOOODODOOOOOODOODODODOOLOODOOD
goodooOoo0oOooOooOOoOoOoOoOooUoOOOoOo0 (CbooooboUooOobooogbooo)od
0000000000 0ooo0ooooooooooooo0 (@uooooooooo)g

gobooboboooboobooobooboboboboobboooba

ooooooOOoOOOO0OO0O0ODODOOO0000000000000D00O (context)DOOOOO0OO0OO0OO0O0O0OO0OO
(stack traceback) 00 0 0000000000000 O0OOOCOOOO0O0OOOOCOOOOOOOOOOOC
coobooooboooobooooboooooooooooooooooobooooo

bltin-exceptions 0 0 0 000000000 0OOO0ODOOOODOOOOO

83 DOnoooong

goboooooooooboooboboboooooooooooboboboboooobooboDobOobOoboo
Oooo0o00ooooooooooo0oo00oooooooooOo0oo0ob0000n (Control-cOO0O0O0OO
ocoooooooooOooooOoooOoooooooooOoooOoO)oooo0OooOooDoOOoDboOooDog
bobooboboboboobuobobbobobioobubUn KeyboardInterrupt U0 4OOOOO
gobooobboobdoobobooobooboboon

>>> while True:
try:
x = int (raw_input ("Please enter a number: "))
break
except ValueError:

print "Oops! That was no valid number. Try again..."

tryd0O0O0O0000000000

« 000 tryO (tryclause) (00000 try O except 0000)00000000
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0000000000000 exceprd DODOOOODO tryOOOOOOOOOO

etryU00O00DOO0CDOOOCDODOODOOOODOOOODOOOODOO0ODOO0ODO0 except 0O
gboboooboboboibob0b0bU00bD0ODexeeptOD0OO00OODO tryOOooooO
obooboon

U000 exceptUDUODODODODODODODODODODODODOD txrydOooooDoOO
OO0O000O000C0CO000O (handlerfD000)0000000C0O00 O0O0O0O0COOQO (unhandled
exception) 000 00D0O0O0D0O0O0O0OOOOODOOOODOOOODOOOO

b0 tryOUdOOdO exceptU OO0 ooooooobooboooooobobooobooobooooon
gbobobobobobooooooboobobobobobobob0obwybobOoOOOOOOOO
000000 ayOOO0OOD0OOOOOOOO0OO0ODO0ODO0ODOODODexceptO000oooooooono
goboobooobuooboooboobbooboobbooobg

. except (RuntimeError, TypeError, NameError):

pass

OO0Oexcept DO0ODOOOOO0O0ODOOODOOOODO (wildcardDdOODOO)O0OO0OO0COOO0OO0O0OOCOOO
0000 exceptODODOOODOOOODOODODOOODODOOOLODOODODOODODODODOO
Oooob00oboboboboooboobobobobObobexcept0DooooboooboboooboonQ
000000 @O00oo00oDoO00ooo0ooooo0oDo00oooooooo)oDoD0ooDooon

import sys

try:
f = open('myfile.txt’)
s = f.readline()
i = int(s.strip())

except IOError as (errno, strerror):

print "I/O error({0}): {1}".format (errno, strerror)
except ValueError:

print "Could not convert data to an integer."
except:

print "Unexpected error:", sys.exc_info() [0]

raise

try..except 0000000000 elseO (elseclause) 00000000000 else0d00OOOOO0
OO0 except 0 0000000000000 OOelsed 0 oyl 00 O0ODO0OO0DO0OOOOOOOOO
gbobooooooobooooboooooooooooooboooo

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()
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0obOoO0b0oo0O000000 try00OO0O0O00D0 elsed00O000ooooooooooobooOonoOd
try..except 0000 O0O0O0OODOOODOOOOOOOOODOOOOOOOOOOOOOOOOOOO

cooooooood

OoooooooooooooOoO0OoooooooooO00ooooooo0oo0O00 04 (argument) 00O

oooboooobooooboooooooooooooooooood

except 0000000 (OOOOOCOOO0)0000000000OOCOOO0OOOOOOOOOOOOO
00000000000000 instance.argsd000000000O0O00O0O0O0O0O0O0O0O0O0O0OOO
ooo0o00o0o0 _str__ () 0O0OOO00O0O000 .args000000O0COO0O0OCOOODOCOOOOOO

goboooogoo

cooooooobooboooobooooooooooOoboOoOoooOoobooooobooooo

>>> try:

raise Exception(’spam’, ’'eggs’)

. except Exception as inst:

print type (inst)
print inst.args
print inst

X, y = inst
print 'x =', x

print 'y =", y

# OOOODOoOOOO
# .args ODOOOOOOOOO

# _str OUOO0OO0OO0OO0O0OO0OCOOOO
# ___getitem  0O0O00000CODOOCODOOODOO

<type ’exceptions.Exception’>

("spam’, "eggs’)
("spam’, "eggs’)
X = Sspam
v

= €eggs

ocooooooooooooooOooooobooOooooOoooOooooOoooooo@oooDooo)ooo00o

goo

ocooooooowybOOOOOOOOOOCOOOOOOOOOOODOOOODOwyOOO@OoOoOoOoOoOo

00)OOooooooooooooooooooooooooooog

>>> 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 by zero

74

080 000OUOO



Python OO OOOO0O,0000 2.7jal

84 0000000

raise00000000O0O0O0O0DOCOOOOOODOOOOOOOOO

>>> raise NameError (' HiThere’)
Traceback (most recent call last):
File "<stdin>", line 1, in ?

NameError: HiThere

raiseJ00000000D00C0O0DODOO0ODOO0O0O0O0O0ODO0OO (ExceptionODOODOODOOO)O0OO
gboboooooooogoo

goobboooboboooobboooobbooobobbooobbooooDbbOoooDbDbO raise
gboooooobooboboboboooooo

>>> 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 00000000

goooooooooooooooooooooooooooooooooooo0oO0000 (PytheonO OO0
00000000 O0O0)YOb000D00D Exception00O0000O0O0OCOO0OODOOOODOOOO
coooogoooon

>>> class MyError (Exception):
def _ init_ (self, value):
self.value = value
def = str_ (self):
return repr (self.value)

>>> try:
raise MyError (2+2)
. except MyError as 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!’
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00000 Exception0 00000 __init_ () O0OO0OO0O0O0O0OO0O0COO0OOCOOOOOOOOO
OO0OvalueOOOOOOOOCOOOOOOOOODOargs000O0O0O0OOOOOOOOOOOOOOO

coobooooboooooooooooooboooooooooooooooooooooo0oooonog
cooboooobooooooooooOooooboOoOoOooOoOoooOoboOoOoboboOoobooOooobooOoOooooDooa
oooooooboooooooooooooooooooooooooooooooooooooooond
cooooooooooooocoOooboOoooOobooOoooboOoOooOoOoOoOooOboOoobooooo

class Error (Exception):
"""Base class for exceptions in this module."""

pass

class InputError (Error):

"""Exception raised for errors in the input.

Attributes:
expr —-- lnput expression in which the error occurred
msg -- explanation of the error

mmwn

def __init__ (self, expr, msg):

self.expr = expr

self.msg = msg

class TransitionError (Error) :

"""Raised when an operation attempts a state transition that’s not

allowed.
Attributes:
prev —-—- state at beginning of transition
next ——- attempted new state
msg —- explanation of why the specific transition is not allowed
mrmamn
def _ _init__ (self, prev, next, msqg):
self.prev = prev
self.next = next

self.msg = msg

0000000000 00000000000000 “Error” 0000000000 ODOOODO0O

cooooooooooobooooooOobooOoboOoOoOooOoOoooOoboOoOoOoboOoOobOboOoobooOoOoOoooDooa
oooooooobooboooooooooooooboooobooooobobooo oo booboooooog

86 OO OoOoOoOoOoOOoOO

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

Goodbye, world!
KeyboardInterrupt

finally O (finally clause) 0000 0000000000000 0COtxry0000D0OO00ODOOODODOOO
try 000000000000 except 0000000000 000000 exceptODO elsedODO00O0O
00000000 finallyOOODOOOOQOUOODOODOODOODOOOfinally0OOOOO teyOQO4d
break OO continue0 return00000000000000000000000000000O
OO0 (except OO finallyOOODO tryOOOOQOOOD Python2500000000)O

>>> def divide(x, y):
try:
result = x / y
except ZeroDivisionError:
print "division by zero!"
else:
print "result is", result
finally:

print "executing finally clause"

>>> divide (2, 1)

result is 2

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

>>> divide("2", "1")

executing finally clause

Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 3, in divide

TypeError: unsupported operand type(s) for /: ’'str’ and ’str’

oooopoboDoDbD finallyOOODOOOOOOOOOOOOOOOOoOoOoOoooobobobDDbDDbDDbDOO
TypeError U except UOUODOO0OO0OOO0OO0DO finallyOOOOOOOOODOODOOOO

O0O000000000000D0 finallyOO (DOOOOOOOODOOOOOOO)O000O0O0COOO
oooooooobooooooooooooobboOooobooono

8.7 0000000 ODOOOO

cooooooobooboooooooooOoooOoboOoboOooOoOoooOoboOoOoOoboOoOoboboOoobooOoOoOooOooDooa
oooooooboooooooooooooooooooooooooooodoooooooooooonogd
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oooo

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

print line

gooboobodoboboobooboobobooboobbooboobbobbooboobboobOoo
gobooboboboboboobobobobooboobobooboooUooLbDOobDUObOUbOwith OO OO
goboobooobooboooboobooboboobobobobooboooboo

with open("myfile.txt") as f:
for line in f:

print line

0000000000 O0DOOO0DO0O0OC0DO00O0DO0OOODOo0ODOoOobO fOOO cclosemOonod
goboobobooobooboooobooboobboobbobobbuoobboooboobbooboboon
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U4

Python 000 DOO0OCOOOODOOOOOOOOOOOO0OOOOOOODODOOODODOOOOOOOOO
O0PythonOO0OO0OO C++0 Modula-3 0O 0O0O0O0D0O000000000O00PythonDOODOOOODO
ooooooooboboooooooooooobboobooboooooboooobobooooOboOooDboboOoooDbog
cobooobooobooobOooboobOoOobOOoOobOOoO0oOOoOoOOobOOO0bOO0bOOoOobOOoOobOOOnonod
coooooooboooooooooobooooboooooooooooooooooobooooooooooDooag
0000000000000 000000000000000000D000 PythonOOOOODOOOOODO
coooboooooooooooOooboOoboobooOoooOooOoOoOoOooOoOoOoobOboOoooo

C+00000O0oooooooooooU (@ooUooooO)D@WUUoOoDooOD0D DooooDoooog
O000)publicDOCOOOOO0O0O0DOCO OOOO (virtual) DJ0OModule-3000000000000
gbobobooooooboboobooobooboboobobobobo:b0oboobbobobooboooboooo
gobooooogooooboooboboobooobooooooboobobobobooooobDobobOoboboo
0000000000 Smalltalk OO ODODO0O0O0OCODOOO0O000000000O0O0O0ODDO importdO000
0000000000000 C+ U0 Modula-3 0000000000000 0000000O0OO0O0OOO0OO
O00000C++ 00000 Modula-3000000000000000O0DO0OCOOOOO0O0ODOO (O
0000 (arithmeticoperator) 1000 0)0 0000000000 0O0OOOOOOOCOOODOO

(CO0O0oOoooDooc0oO00oOoOooO0000n0 Smalltalk 0 C++O0000000D0O0COOOOOODOOO
O00C++ 000 Modula-30 000000000000 000 PythonOOOOOOModula-3000000
OO0OCCOOOOOOO0O0O000 Modula-3000000000000000O)

91 J00OO0oOoOOoOoooooo

ocoooooooooooooOoooooobooOoooobO@oboboOooonD)0ooooboOoOoooooboOon
O000000000D00O0CD000 0000 (alias)00000000O0CCOPythonOODOOODODOOOO
ooooooooooooooooooooooooobooo@uooooobDoooH)oooboooooog
cooooooobooooooooooOoOooOobOOoOobOoOoOoOoOoOoOoCcOoOOOoOO0OObOOoOobOOOOoODOnOO
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PythonO0OOO0O0O0O0O0O00O0OOOOOOOOO0O0O0O0DODOOOOOOOOOOOOOOOOODOOOOO
cooooooobooboooobooooooooooOoboOoOoOoboOoOoobooOooOoOoDOOoOoOoOboOoobooOoOoooOooDooa
oobooobooobooobooooooooooooOoooobooobDOoobOooOooobooooooboOooog
000000000 0ooo0O000o0O000oo0O00000O0000 —000000 PascalDOOOODO
cooobooooobooooooboooobooooon

9.2 PythonOOOOOOOOOO

Oo0O00o0ooOooO00O0OPythonOO0O0O0O0COO0O0ODOCOOOOOOOOOOOOCOOOOOOOOO
ocoooooooboboooobooobooooboboooooobOobooooooooooDoOobobooboOoDg
cobooooodobdoboooooboooooboOobOOobooboboOobooboOoOoOoOobOOobOOobOboOoboooOoona
Python 00 O0O0000000000O0

cooooooboooooo

0000 (namespace) 0000000000000 000000 (mapping) 00000 ODOODODOODOOO
OoC0 PythonO0OOOOOOODODODOOODODDOODOOOOOO (UODODODOODODODODO)ODOOOOO
0000000000000 00O000D0000D00000O00D00000 (abs() ODOODODODOO
ocoOo)ooobooooooooOoooOoooOooDOoOooOobOoooOo0bDoOoDbDOooOoboOobDooooooog
gooooobboobobboooooooboobobobbboooooooobbobbbbbboooooooo
gobooboobbooboobooobooboobbooboobboobooboobbooboo
000000 meximizeOOOOOOOOOOOODOOOODODODOODOODOODOODOOD —0O
gobooboobobooboobooobuooboobboobooo

goooobobobobbooooobboooooooboobboooooooDbDD —DbDbO00 zoreal OO
real 000000 zOODODODOOOODOODOOoODOODOoOODOODODODODODOUODObDOOODOOOO
modname . funcname D00 modname U0 0000000000000 Ofuncname 0000O0OO0OOO
0000ood0dooo0ooo0oood0oDoO00ooo0ooooooDo0ooooooooooood
00000000000 0000D0DDO0000DDoooooon *

gobooooogoooooboboobooobooobooboobobobooooDobDobDobUoboboo
U00000000D0000O0Omodname.the_answer = 42000000000000000000O0O
U0del0D0O0O0D0OO0OD0ODOODOODODOODO del modname.the_answer 00 modname U0 DO OO
Uoboobodbibd the_answerdgoooono

OoooooooooooooOooooooooooOoO00oooooooooO0oooo0n PythonO OO
oooooooboooooooooooooboooooooooooooooooooOoooo0oooonogd
cooooooobooooooooooOoooOobOoboOoboOooOoOoooOoboOoOobOOoOoOoOboOooobooOoOoOooOooDooag
ooooooooboooooooooooooboooooboooooooobooooobooooooooDbog
coboodoooOoobOboO0o00O0000U0 _main. O00O0OO0OO0OOO0OO0OOODOOCOOOCOOOOOOCOO

* JDDOODO0O00D00O000000000000000000000000__dict__00000000000000000
000000000000000000;__dict_ 000000000000 000000O0O0O0O0O0O0O0O0O0O0O0O0O0O000
gooooooooooooboOoOoO0oO0oOoO0O0oO0oO0o0o0o0ooooooooooboOoObOOO0OOOO0OO0O0O0O0O00o0o0000oOon
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ocoooooooooooooooooooo@oobooOoooooOoboOoooooOoboboOoOooooOoboOoOon
000000 _puiltin_ O000000000O)

cooooobobooooboooooooooboooboooooooooooooooOoobooboOooonod
ooooooooooOooooocoO0oOooOooO0OoOooOooOo@ooOoooooooOoooooooOoo
oooooooooooooooO)boooooogooooooooooooooooooooooog
cooboocooooo

0000 (scope) 0D DDODOOOODOOOOO0OO0OOOO0OO PythonOOOOOOOOOOOOOO
ooo“0oO00000000000000 (O0:spam.eggd00000 egg0000)0000000O3
goboobooobooboooboobboooboobbooobg

cooooooooboobobOooooobobOoobOooOooOobOobOOoOoboOoboOobOOobOOobObobooooOooa
ooobooooboooboooooooooooooooog

00000000 OOOOODOOOODOOODOOOODOOOODOOOOn

000 (enclosing) DODO0O0O0O0OO0OOO0O0O0O0O0ODOOOOOOO0OOOOOOODODOOOOODODOO
ooooooooon

J0000O0O00OO0DOCOODOOOOOOOOODOCOOOOOOOOO

00000 (@O00oo0o0)ooooooooDooooooooooog

OO0 globadl 0000000000000 000000000000000000000O0O0O0O0O0O0O00O00
ooooooooboboooooooooooobobo0ooobooooobooobooooobooooooooDoOg
ocooooooooooooOo@oooooooooooooooooo ooo oooboooOoooooo
goooooooopoOooooooboooooooooon)

ocooooooooooo@ooooboooooo)ooooooooOooO0ooooOoooOooooOooOooO0o
cooboooooboooooooooooooboboobooboooooobooobooooboooooooooDoog
coooboooobodooboooooooooooooooOooooOoon

ooooooooboooooooooboooboboOoboooooooboooboooobooboooobooOooooDbogd
cooobooooboooooooooooOoobObo0oboOooOooooOobocOoOoOoOo0oOoboOooobooOoOoOoooDOonoa
goooooooooooooooooooooooooooooooooo—o0o0ooooooooooo”
000000 0o0oo0o000ooo00ooo0o00oooO000ooo0O00oooO000oooo00@On
goooooooooooooooooooon)

PythonOOOODOOODOOODOOD -00 global DOOOOO0O0O000 -00000O0O0OODOOO
cobobooobooooooooooobooobooobooobooOo0oOoOO00OO0 —OO0ODOOoODOOODObOOoDbboO
OO0 (ind) JOODODO0OODOO0O0000O00OC0OO00O0:del xOO x0O00O0OOOOOODOODOOOO
coooooooobooboooooOocOobocOoboOoOoOobOO0obOobOOObOObObOOOoOOoOO0ObDObOOODnOO
O0mport 00 0000000000000 O0O0O0ODOOODODOOOOOOOOOCOOO(globaldOOd
gooooOoOOooboooooooooooooooooooon)
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93 00000

coooooobooooooooooOobocoOobOoOoOoOooOoOoooOobcOoOobOboOoOobooboOoobooOoOooooDooa
ooooo

931 00O0O0OoOooo

gobooboobobooboobooobooboo

class ClassName:
<0-1>

<0 -N>

0000 (defO0)O0O0O0OO0OODOOOCOOOOOOOOOOOOOCOOOOOOOODO (OOOOODO it
goooOoOoOoQoOopoOoOoO0OOOOUooOoooOoooooon)

cooooooobooooooooooOooooboOoboOooOoOoooOoOoOoOobOOoOoOoOboOoobooOoOoooOooDooa
ooooooobooobo —00oooboooboooooooooobooooooooooooDbDboOoDbbOobobog
cooboooobooooooocoooOOoO0b0bOoOo0 —0OO0ObDOOoOobOoOoOoOooono

gogoobooooobodooboboooobooobbooobboobLbooob b0 —0oobboo
goboooooooooooboboboooooooobooboboboboooobDobDoboboboo
gobgooboobbooboobo

0000000000 @O0000O0000)0D0O0000000O0000O0 (classobject) 00000000
Oooooooo0doooooo0oooooO0oooo00oooo0o0oooooO0 (wrapper) OO0
ocoooooOoooooooooOoOooOooO0oOooOoOoO0O0ooDOOoOoOoOo@ooOooooooOooOoooboOon0)oo
cooooooobooooobooooooboooobooOooooOooooboOoooboboooobooooooooooDoog
OOOOOOO0OO0O (@OO000 className) DOOOOOOOOO

932 000000000

cooboooobooobooooboooooobooooooooooooooooooooonn

0000 (attribute reference) D OPython 00 000000000000 COCOODODOOOO0O0OOobj.name
oooooooooOoOooOOOOOOOOOOOOOOODOOOODOOOOOOOOOOODODODODDODO
O000oo0o00oooo0oooooo

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

MyClass.i d MyClass.fU000O000OO00O0O0OOO0OODOOO0ODOOOODOODOODOODODOOO
OO0000000DO0000O000DbDO0O0MyClass. 1000000000000 0O0__doc__ 000
OO0000O00D00CO0O0OD00OO00O0 doestringDODOODO0O "A simple example class"OOOOOO

OO000 00000000 (instantiation) 0000000000000 O0O0O0OOOOOOOOOOOOO
oooooooooooooooOoOoooooooOooooOoOooooooDooOoOoooOoOooooooOo(@oOon
oooooo)o

x = MyClass ()

OOOCOOOOOOO0OO0OD0O (instance) DO0O0ODOOODOODOOODOODOOOOOCO xOOOOOOO

o0ooo0o0oooooooo0o0o00@OoO0oooooooO0O “coo0”)0O0000b0oOoOo0O0O000000n
cooooooobooboooooooooOoooOoboOoboOoOoOoOoooOboOoOobOboOooboboOoobooOoOooooDooa
ooooooooboooooboobOoD _init_ () DODOOOOOOOOODOOOOOOOOOODO
cooooooooooooo

def _ init_ (self):

self.data = []
dodd __init_ ()OOOOOOOOOOOOOOOODDODOODOOOO0OO0OO0O0OO0OoOoOoOoooooooo
ddddooooooooooobobob _init_ () ODOOODODODODODOOOOOOOOOOODOOOOO

goboobboobboobooboboobuoobobooo

x = MyClass ()

gbobooobooboboboooboogoboD _init. ()OOOOOOOOODOODODODODOO
goboooboooboboobbuoobbooobbooobboobbbooobb__4init. () DDOO
ood

>>> class Complex:

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

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

(3.0, —-4.5)

933 DUOOoooooooo

goboooooooobobobooooboobooogoDobooboboboooooDobDobODobOoboboo
coooooooooOooooOooooOoOooOOoOoUoooOoOooOooO @oboooobooooooo)bboooo
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00000 (dataattribute) 0 0000 Smalltalk 0 “0000000070 C++ 0 “000000”0000
cooooooobooooobooooooooobOboOoOoOoboOooboooooOboOoOobOboOoobooOoOoOoooDooa
O0o000o0o0o0O0bO0o0oDb0o0o0OO0bbo0n0 MyClassOOOOODO xOOOODOODOOOOOO
0000 1e00000 xOODOOOODOOOO

x.counter = 1

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

print x.counter

del x.counter

OoOoOOOOOOO0ODO0O0ODO 0000 method) DOOOOOOOOOOOOOOOO“CO0COO”0OO
O0000O0@Eython0OOO0O0OO0O0O0O0OO0OOO0OOO0O0OOOOO0O0O0ODOOOOOO0ODODOOOOOOO
OO000CO000DOOC000CO0O00DO00O0OCOO0bOOO0OO0DOO0nOappend, insert, remove, sort O
gooooopoQoOopoOoOoOoOoOoOoOo0o0UoU0LOU0LoUoUUUoooooooooooogooOoog
gooooooooooooooooooooooooon)

gobooboobobooboobuoobbooobobbobbooboobDbo0obLDbobo0bUOD od
gooooooobgoooobooboooobobobooobobooboboboobobobobobDOobo
MyClass.fU0000000 x.£f00000000000000000000 MyClass.i000000OO
U000 x.i0000000D000D0000O000Db00O0Dx.£0 MyClass.£f000000O00O0O0O0OO
—O000000000000D0000000000O0 (method object) 0 00O

934 0000OOOOOOO

gobgooboobbooboobbooboobboo

x.f()

MyClass 0OO0O0OOOO0OO0O0O0OO0O00O '"hello world’ OOOOOOOOOOOOODOOOODOO
gboboooobobooboooboobooobobobboobobob x.f0O0000DO0ODOOOOODOOOOO
coooooooboboooooooOooOoOoooOocOoOoOoOoOoOoboboOoooo

xf = x.f
while True:

print xf ()

hello worldUOOOOODOOOOOODODOODOOODO

coboobooobooooboooooooooboooobooobooooboooDbbD £ ooooooobooooodg
ooboobooooooodoooooo x.f000000000000000000000000000d
ogoooooOoo0oooooooo0oooooooooogpPythond 00000000000 —OO00O00O0O
oooooooooooooo..o

go00O0o0ooOOo00oDOoO0O0oOo0oO0bOo0U0ooDOoO0O0oOoOoUObOO0U0oDOOOOoOOoOoDOoOooDoOOooDt
gboooooobobobob x.£() 000000000 MyClass.f(x) OO0OO0OO0ODOODOOOO
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o0 nO000000D0O000O0COO0OOOOOO0OOOCOO0OOCOOOODOOOO0OOO0OOOO0O0OO0OOd0
cooboooooboboooboooooooooobooOoobooOooobooo

coooooobooooboooooooooboooooooooobooooooooooooooooonog
coobooooboooooboooooooooboboOoboooOooooOoboOoOooboooobooOooobooOoOooooDooa
oobooooooooooooobooooooooooooobooobboOoobooooooooo @Wooog
oco)oooooooooooooooooOoooooOoooooooOoOobooOoOooooooooOooOooobooOo0oo
ooooooooboboooooooooooooboooooooooboboooobooooboooooboooooDbog
cooboodooboboooboooobooooooOoocOoOooOooOooobooboOoooaon

94 000DODOOO

ooooooooboboooooooooooobooooooooooooDbo0oooboooobooooDbog
coooooobooooobooooooOooOoOoOboO0OOOocOoOooOoCcOoOoOOoO0OobOboOooboOoOoOooOoDOoOg
cooooooooooboooooboooboooooobOobobooOooOOobOobOOoooOoboboboooooDg
(bobooooooo)ooooooooooooOooooOooOOODOOODOOOOOOOOOOOOOOOOO

go0d0oooooodooooooooooooOoooodooDoooooog ‘oogooo»yooood
0000000000000 U00ooU000o0oC000DOo0U00OooOo0D0oOoOUUODOOg Pythono OO
gooooooobOOoOoo0oo0ooU0oOdDUdDO00 —O00O0o0ObO0O0O0OOODObOOOOoOobOOOg@™
oocCcooouooono pythonDO0O0O0O0DO0ODOOOCOOOOOOODOODOODOOOOOOODDOOOOOO
OO000O0OO000OCOoO0oOooO coubooouoo pythonOODOODOOOODOOO)

cobodoboodooooooooobooobooobt —O0obOoobooooooooooboOoboOoood
coboobOoboboobOoOoOOoobOOoO0oO0oOOo0ooOoOoOoOoOoOoOoOoOobOOoOoOoOoOoooboOoOoooag
oooooooobooboooooooooooooboboooooooooooobooooOoOooDboOooooDbog
coooodoob —0O0CcO00ooOCbocOooobobocoobooOoOoOoOooOoOoOoooOboOooon

O0000oo0oooooooo @o0oooo00ooo0o0)0o000o0oo0UooDoooooDooooood
gobooooooooboboooooobooooooboboboboooooobobobobobooo
gobgooboobbooboobboobooboboo

CO00000C00000000 self000000000O00DOOCOOOOCOOODOOOOOOLO self0dd
OO0O000OPython0 0000000000000 O0O0DOO0OCODOO0O0O0O0O0O0O0O00O0O00O00O0O0OO Python
0000000000000 00o0o0o0000ooooo00 0000oDoo (cassbrowser) DO0OO0OOO
gbobooooboobobobobooooog

cooooooboooooooooooOooobOboOooooOooooOobocOoOooObo0ooboboOooobooOoOoOoooOonoa
coooooooboooooooooobobooboboOoboooooooooooboooooboooooooooooag
O0000oo0o000ooooooooKUOOOOOoooooooooooooooo

# 000D0O0OOOOO0O0O0O0O0O
def fl(self, x, y):

return min(x, x+y)
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class C:
f = fl
def g(self):
return "hello world’

h =g

0ooo0 £f0 g0000 hO0OO00O0 cOOobOOO0OO0OOO0O0OO0O00OO0O0bOOO00O0OObOO0O0OO0d
oooobOcoobobooooboooooboooobod —hO gOoooOooooboOoooOboooobooooood
oooboooobooooboooooooooooooooooonn

gobodb selfdb0gobbOo0obOO0ObLbOoO0DO0ODLObOO0ODO0ODLOObODbOOn

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)

0000000000000 o00oo0oo0oo0oooooooo0ooDoo@UuUoOoDoooooooogd
coooooooooooooOoooOooo)boo0oobooU0boboooo0ooo0oDOooDbDoOoDbboOoDboodg
gooboobodboboobooboooobooboobbooboobboobUoobbobboobOoo
0000000 mport 0000000000 OCOOOO00O0O0ODOOOOODODDOOOOUOODDODOOOOO
gobgooboobooobooboobobooboobobobobooboboobbooboobboobon
gboboooooooobogobgobobobobooooooooboooboboboboo

ooooooooo0ooooooc oo0o(@OoOoocbO00n0)b00O0D0OO0O00000 object.__class__
gboooooogoo

9.5 00O

gooooooOoOo00o0o0oooooooooooOOODO“000’000000000000000 (derived
class) 00000000000 OOOOOOO

class DerivedClassName (BaseClassName) :
<0d0-1>

<0 -N>

00000 (baseclass) 0 00O BaseClassName 000000000000 O0O0O0OCOOO0O0OOCOOO
coobooooboooooooooooooooooooooooooooooooooooboooooonoad
cooooooobooboooboooooooooooooooOooooboOooon
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class DerivedClassName (modname.BaseClassName) :

coooooodobdobooooobobooooooooooobobooooobooboOooooooooond
cooobooooobooooooooooOoooOobOOoOoboOooOoOoooOoboOoOoobOboOoOobOoboOoobooOoOoOoooDooa
oooooooobobooooooooooooboooooooooboooDbooooDobooooooooDbog
coobooooboobooobooooOooOoOoOooOoocOoOobOoOoOoobooa

gboboboooooooboobobobO0obO0bO0ob0obO00DbDDerivedClassName () DODOOOOO
gobooooooooobooboboboooboooooobobobobobooooobDobDobOoboboo
gooooooobobooooooobobbboboooooooooobbbbbbobobooooUoog
gbooooogoboobobobooooooooboboboboo

O000000000000000000O0 (override) 000000000 OODOOOCOOCOODOOOOOO
gobooooooooooobobobooooboooooooobobobobooooobobobOoboboo
gobooboobbooboobooobooboobobooboobbobbooboobbooboo
O0o00oopoooooU0oooooooodoooC++oooooo:PythonOOOOOOOOOOO
0000 virtual OODO)

ocooooooooboooooooOooboOoobobooooooobDoOobboobooooDoDooDoO
gcooooOooOooooOOooOOoOooOoboUooUoOoUooOoODOoDO0ODUODbDO0ObDOobOOobOoDDOooOoDOd
BaseClassName.methodname (self, arguments) 00000 O0O0O0O0O0OO0OOOOOOOOO
cooooocoobooOooOoOooOoobDo@UoODOoOooOobboUoOoOoOoOoUoboboObDooOo0bobOoDoooog
BaseClassName 0000000000 OCO0OOOCOOOOO)

Python0OOOOOOOO200000000000000

e isinstance() 000D 0O00O0OD0DOOODODOOODODOOONOADOAisinstance(obj, int) O
obj.__class__ 0O intU int 0000000 O0OOOO TrueODOQOOOO

e issubclass() 0000 O0OO0OO00OD0ODODO0OO00OO0DOOO0OODODbool O intO0O00O0O0OOO0O
issubclass (bool, int) O TrueODOOOOOOunicoded str 0000000000 (OO
00000 basestringd0O0O0000O0)00 issubclass (unicode, str) O FalseOOO

9.5.1 0000

Python 00O O0O0OOOODOOOOODOO (multipleinheritance) 0000000000000 OOOODOOOO
gbobooooooobogoboboo

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

<0 -N>

goooobooooobboooobobbooobbooooboooobbooobbooobbOoOoo
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DerivedClassName OO0 0000000 Basel DODOOODOODO Basel DOODOOODO (@ODODO)
000000000 boobb0o0obob0o0b0oOnD Bese20000DbO0OOOOoOobOOOO

(DODODODODODOO0O0 (breadth first) —Base2 0 Base3 0000000 Basel OOOOOODOODOODO
—O0o0ob0o0O0oooboobooobooooobobooboboOoobooboboboOoOonbonoBasel0OOOOOOOOOO
O0D00D0O0000 Basel DOOUODOOOOOOOOOOOODODOODODOOO Base200O00O0ODODOO
coboooobObocOoO0ooooboboco0oO0oobOOocO0O0O00o0O0O00O0O0O0n0 BaselDOOOOOOOO
gooooooooooooo)

00000000 (new-style class)y 00O O00O0O0O super () 000000000000 ODOODOODOOOO
0000000000000 000000000000O00 call-nextmethod DO DO ODOOOOOOOOO
O00OO0OoOoOoO0O swper000O0OCCOODOODODOO

000000000000 000000D00o0o0 1000000000000 000O0 @obooOoO0 100
ooooooOo0O0O000000000000000000000)000000000000000000
UobDo00bbo0dbbOodbd objectOOUODLOOODOODDOODDO object0pngog
0000oo000ooOo000ooO000o0O00o0o0OoO000oOO00o0oOoO00OoO0O00ODO0O00n
gobgoobooboboobooboobobooboobbooboobbobobooboobbooboo
goooboooobOooOOo0obO0 (oOooboobobDU0ooboobobObOOobDOoobooboOo)oboooo
o000oo0o00oooOo0o0oooO00oooO0o0ooO0o0ooOO00oOoOOo00OoOO0D0ODOOOnn
0000000000000 OOOOO http://www.python.org/download/releases/2.3/mro/ 0 0000000

96 OO DOOOOO

oooooOooOooOooOoooOoooOOo0O “coocooO0O”bo0ooO0ooO0oocooOPython0OO0O0OO
OooooooooOdOo python 0000000000 COOO0O0OOOOOOODODOOOOODODOOO @©OO
_spam) 00 (0000000000000 O0O0O0O0O00O0O0)0 publicO APIDOOOOOOO0O0O0O0OO
ocooooooobooboooooooooboobooooboboooobooooooog

cooooooooOoooOooooOooobo00obDo00o0D @COoooboogpbboooDboOooDpodg
000000O0)oooooo oopDooOoO (mamemangling) 000000000 OOO0OOO0OOOOO
Oo0odd_spam(O0O00O0OOOCOCOOO0OOO0ODODDOCOOOOOO)ODODDOOODOOOO
_classname__spanU 0000000000 0O0O0O0OOOODODODOODO classname OO0 QOQoogg
000000000 0o0ooooo0o0ooooooo00ooDD (mangle)DOOOOOO0OOOOOOO
gbobooooooooooboobobobooboobooooooobooboboboo

coboobooooooooooodooodooooodoooooooooooo;0oboooboooood
coooooobooooooooooOoooOobOoOoboOooOoOoOooOoboOoOobOOoOoOoobOboOoobooOoOoooOooDooa
ooooooobobooobooooboooooo

exec U eval() O execfile() DODOOOOODOODOOOOOOCOODOOOOOOODOOOOODOOO
gooboboooobbbooobbbglobalddbbboooobbooobbboooobboOon
000o00o0bO0b0ob0oo0oob0b0obO0o0nDd getattr () U setattr () O delattr() ODOOO
goboobod __diect__Og0boobbOobObOO0bOOoDDOO
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9.7 DOODOOODO

Pascal 0 “O0000 (record)’ 0 0COOD0O “O000 (struct)’ 000000000000 000O0O0O0O00O00O0O
goboobogooboobooooboobuooboboobooboboobbooobooba

class Employee:

pass
john = Employee() # ODO0OOOOOOOOO0O

# 000000000O0OOODO
john.name = ’John Doe’
john.dept = ’'computer lab’
john.salary = 1000

Oo0o0000oooooooOo0O0 pythonODOODOOOO0O0O0O0OODOOOOOOOOOODOODOOOO
gobooooooooobgoobobobooooboooobobobobobboooooobobOoboboboo
OO0O00OOread() O readline () DO0O0O0OO0O0O0COOO0OOO0DOOOOOOOOODOOOOOOOO
goboobooboboobooboboobuoobboooboo

gobobooobbooobbbooobbooobiDOm.im self 00000 m() DOOODODOOO
goboobodbbdm.im_funcUOUOO0O0OOO0ODOOOOOOODOOODOODODO

9.71 000000 0OOOODOOO

coobooooboooobooooooooooooooooooooooooooooOoooo0oooonogd
coooooooooobooooo

oooooobo(@ooooo)bDno raise0OO0O0O0OO

raise Class, instance
raise instance

00000000 instancel ClassO0O000O0O0O0O0OO0OO0O0OOODOOOOOOOOOCOOOOO
ooooooooooooobooooooo

raise instance._ _class_ , instance

except 00 O00O000DOO0OOOOO00O0O0ODOOOOOOO0ODODOOC (compatible)DO0O0O00O0@EOOOO
bbb —000b00boobib0obbUbD exeeptO 0O O0DOOO0ODOOOODOODOODO
Ohooooooooooo B, C,DOO0O0Oo0oooooonn

class B:
pass
class C(B):

pass
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class D(C):

pass

for cls in [B, C, D]:

try:

raise cls()
except D:

print "D"
except C:

print "C"
except B:

print "B"

except 00 OD0OOOOODOOO (except BOOOOOOOO)I B,B,BOOOOOCODOOOOODOOOO
Uobodbd0 —000bU0dlf execeptUoooboonog

gobgooboobbooboobooobooboobobooboobboboboobboobbooboo
gbooooooboobobobob str() bODOOODODOODODOODODODLOOOODOODO

9.8 OO OO0 (iterator)

goboboboooobbooobDb fordgonobbooobbbooobbbooobbbooobboon
gboboooood

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

0000000000000 00O00DOO0DOO0DOOU0DODOO00OoOOooOOoO PpythondOOOOOO
gooboobobobobobbbbbbbb0odddg forddUdg iter(yoooooo
O0000000 next() U0DOO0O0OODOODOOO0ODOODOODOO0ODOODODOOOnext()y oo
goooooooboobobooboboooddoooooooboooobbbbbbbbbooogooggo
next () 0 StoplterationUO0UO0O0O0O0 forJUOUOODOODODOOOODODOODOOOOOODODO
gobooboobon

>>> s = "abc’
>>> it = iter (s)
>>> 1t

<iterator object at 0x00A1DB50>

>>> it.next ()
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Ial
>>> it.next ()
Ib!
>>> it.next ()
IC!

>>> it.next ()

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

gobgooboobboobooboooboobooboboobooboboobbooboobboobon
Uobooboobodbd__iter ()UOOOODOOODnext () OODDODDOODOODOO
00000000 Db0O00000b00O next() OODOODODOOOD __iter. () OOODO selfO0O0O
gobgooobgod

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 ==
raise Stoplteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse (’ spam’)

>>> iter (rev)

<__main__ .Reverse object at 0xOOA1DB50>
>>> for char in rev:

print char

n T oo B

9.9 000000 (generator)

000000 (generatory 1000000000000 O0OOOCOOO0OOOOCOOOO0OOOOCOOO
OoobDoo0ooOoooDo0ooboo0obbooobOo0n yieldOOOUOOOOnext () OOOODOO
ocooooooooooooooOooooooooOoooo@OoobooOoOoboboOoOooooooooOoOoboboOoOoo
ooooooooooooooo)oooooOooooOoOoocoO0OooooooO0ooooooOooooooOoo
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oooo

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

yield datalindex]

>>> for char in reverse('golf’):

print char

Q O H th o

coooooobooooooooooOobocOoOobOOoOoOoOoOoOoOoOoOCcOoOoObocO0oOobOboOoOobooOoOoOooOooOoOoa
gboooobobobooboobobobU__iter_ () Unext() DODOOOOOODOODODOO
ooo

goobooboooboobooboooobooboobbooboobbobbooboobboobOoo
U00000D0O0D00O0 self.index U self.data0000000DO0OOC0O0OOO0ODOOOOOOO
goboobobooobuoobbooboobboon

cobooooobooboobooooboooboobOOobOOoOoOoboOoboooOoOobOOobOOoOobOOobOOobOOoOboOooOoOoonag
StopIterationJ00000O0O0O0O0O00O0O0OO0O0OO0OOOOOOOOCOOOOOOOOOOOOOCOO
cooooooooooooo

910 DODOOOOO

oobooobooobooobooboobOoobOoooOooooOoooooobooooOooooooooooooog
cooobooooboooooooooooOooobOo0oOoOooOooooOobocOoOoOOo0oooboboOoobooOoOoOoooOonoa
coooooooboooooooooooooobooooooOooooboooobooooobooooooooooDooag
cooboooobooooooooooboooboooooooooooooboo0ooooooooooonod
oooo

O:

>>> sum(ixi for i in range (10)) # OOOOOOO
285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x+y for x,y in zip(xvec, yvec)) # 00O0OO0D0OO
260

>>> from math import pi, sin

>>> sine_table = dict ((x, sin(xxpi/180)) for x in range (0, 91))
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>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name)

>>> data = "golf’
>>> list (data[i] for i in range(len(data)-1,-1,-1))
[Vfl, Vll, VOI, Vg!]

for student in graduates)

9.10. JOOOOOO
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0100

Juoogddoootd

101 OSOCOOOOOOOOd

csO0000O0DOCOCOO0DOOOODOOOOOOOOOOOOODOOOOOOOOOOOOOOOOn

>>> import os

>>> os.getcwd () # 000000O00ODDOOOOO

"C:\\Python26’

>>> os.chdir (’ /server/accesslogs’) # 000000000ODOO.

>>> os.system(’'mkdir today’) # 000000000 mkdir OOO0OD0O0OO0O0O

0

from os import « 00000 import osO00O00O0OO0OOODOODOODOODOOOOODOODOODOO
OO00D000O0D0000 open() Oos.open() OOOOOOOOODOOODO

boboddir() 000 help() U0 osObOOOO0OOOOOODOODOODODOOOOOOODOOOO
gooboooooogo

>>> import os

>>> dir (os)

<ggbopbooobooboboooboooogs

>>> help (0s)

<000000 docstring ODODDOODDOOOOO0O0OODDOOODOOOOOO>

coobooooooooboobooooobOoOoOoooOoboOoOoOboOobobOoOoOoOoOobOboOo0obOOO0O00Dn shutil
ooooooobooobooono

>>> import shutil
>>> shutil.copyfile(’data.db’, ’"archive.db’)
>>> shutil.move (’ /build/executables’, ’installdir’)
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102 00000000 OD0OO0OO0O0O0O

globOOOOO0OO0OOO0OOO0OOOOOODOOOODOOOODOOOOOOOOOOODOOODOOOODOOOOn
ooooooo

>>> import glob
>>> glob.glob (' *.py’)
["primes.py’, 'random.py’, ’‘quote.py’]

103 000000 ooo

gooooooboobobobobooboooooooobobobbbooooooooooobobobobbooooooo
Uob sysoooboDargv0D0D0OO000000000O0OOODODDOOOOO0OOO0O0O0O python
demo.py one two three00OO0OO0O0O0O0OO0O0O0OOO0O0O0COOODOOOODOCOO

>>> import sys
>>> print sys.argv

["demo.py’, ’'one’, "two’, ’'three’]

getopt DODOOOOD sys.argvd Unix 0 getopt () 00000000 O0O0OOODOOOODOOOOOO
OO00000000O0000O0OO0argparse000000O0O0O0DOOOODOO

104 00000 OD0OO0OD0OO0OO0OOOOOODOOOO

sys 00000000 stdin, stdout, stderr D0 0000000000 stderr 00 0000000000000
o000 stdot D00 0000000000000 00000O0O0O0O0OOOOO

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

Warning, log file not found starting a new one

sys.exit () DO0UoooooboOooboooobooobooobobooobo

105 00000 OoOooooooon

red0d000000O0O00DOOO0OOO0OOOOOOODOOODOOODOOOOOOOCOOOOOOOOOOO
ooooboooobooooooooooboooobobooooo

>>> import re

>>> re.findall (r’\bf[a-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’

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

"tea for two’

10.6 OO

mathO0000O00000O00000O0O0O0O0 COO00O0O00O0000O00000O0O00ODO0O00ODO0OO0

>>> import math

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

>>> math.log (1024, 2)

10.0

randomO0 0000000000000 00O0O000O0C0O0O0O0C0O0O00O0O0O0O00A0

>>> import random

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

"apple’

>>> random.sample (xrange (100), 10) # 00000D0OOOO0OOOOO
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # O0OOOOOOOOOOO
0.17970987693706186

>>> random.randrange (6) # range(6) UUOOO0OOOOOOOOO
4

10.7 DO0OODOOODOOODOOOO

oooooooobobooooooooobbooobooooooooobobooooboooooboobooooboooooDbod
ocooooooooOoOoOoOoOOOOOOOOODODOODOURLOOODOOOOOOOOOOOOO urllib2
Oo0ooooobooooon smtplibOO0O0OOO

>>> import urllib2
>>> for line in urllib2.urlopen (’http://tycho.usno.navy.mil/cgi-bin/timer.pl’):
if "EST’ in line or ’'EDT’ in line: # EST(ODOO0O0O) OO0

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

>>> import smtplib

>>> server = smtplib.SMTP (' localhost’)

>>> server.sendmail (' soothsayerlexample.org’, ' Jcaesar@example.org’,
"""To: jcaesar@example.org

. From: soothsayer@example.org

. Beware the Ides of March.

nn n)

>>> server.quit ()
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200000 localhost 00000000000 O0ODOOO0ODODOOOODOOOOOOOON)

10.8 OO O0OO

datetime 00O O0OO0OO0OO0O0O0O0O0DOOOOODOOOOODOOOOOOOOOODOOOOOOODOOOOOO
gobooooooooobooboboboooooooobobobobooooooboboboboboo
gobgooboobboobooboooboobooboboobooboboobbooboobboobon
ogobooboogo

>>> # 000000000 0ODOOO0ODO0OOCOOOOODO
>>> from datetime import date

>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("$m-%d-%y. %d %b %Y is a %A on the %d day of %B")

"12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December’

>>> # date D0OO00O000OO0OOOOODOOOOOO
>>> pbirthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

109 DOOOO

goboobbooboobobuoobbooboobbdd zlib, gzip, bz2, zipfile, tarfile 00O
gbobooooooobooboboobooo

>>> 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’
>>> zlib.crc32(s)

226805979

1010 OO0 OODOODOOOO

Python 0000000000 OCOOO00OODOCOCOOU0OOCOOO0OODOODOOUODOOOUOODOODOOO
00000000 000D0O0O000000O0O0OPythonODOOO0OO0O0ODOODOOOODODOOOODOODOOO
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oooood

gobgoobooboooboobooboooboobobobobuoobboobbooboobbooboo
gbooooboobobobbtimeit0dbobobooooboboobobobboobooboobobon
gooooo

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t’, ’7a=1; b=2").timeit ()
0.57535828626024577
>>> Timer ("a,b = b,a’, "a=1l; b=2").timeit ()

0.54962537085770791

timeit J0000000O00O00000000O00 profilel pstats0000o0oooooooOgn
gboboooodooboboboboooooooboobobobobooooboon

10.11 OO OO

gogoobooooobbodoooboboooobbooobobboobbbooobbooobbbooobobo
gboboooooboobobobooooooogoo

doctest 0000000 DODODOO0OODODOOODOODOO doestring00000O00O0DOOOOOOO
O000000Doo0o0o00U00o0oooooO00000oooDoOO0U00UOOooOoOOOOd doestring O
000&UIO0OO0O0OD0OOO0OOOOOOCOODOO0ODOOOOOODOOOUODOOODOOOOOOODODOO
gboboooooooogbobobobooooooobooboboboboboboooog

def average (values) :

"""Computes the arithmetic mean of a list of numbers.

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

mmn

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

import doctest
doctest.testmod() # 000000000O0OOOOOOOO00O0

unittest OOO0OOO doctest DOOOO0OO0O0ODOOO0OOO0DOOO0OOOOOCOOOOOOOOCOOO
oooboooobobooooboooooboooooooo

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

def test_average (self):
self.assertEqual (average ([20, 30, 70]1), 40.0)
self.assertEqual (round (average([1, 5, 71), 1), 4.3)
self.assertRaises (ZeroDivisionError, average, [])

self.assertRaises (TypeError, average, 20, 30, 70)
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unittest.main() # DOUOOO0OOO0OOOOOOOOODOOOOOOOOO

1012 ODO0OOOOO

Python 00O “0000 00O (batteries included)’ OO0 0000000000 O0OOOCOOOOOODOOOOO
OO PythonOOOOOODOOOODODOOODOOODOOOOOOO

e The xmlrpclib 000 SimpleXMLRPCServer 00000000000 COCOODODO (remote proce-
durecal) DO 000000000000 O0OO0OO0ODOOO0OOOOOOOOOOOOOXMLOOOOO
ogodooooooooboooood

e Theemail OO OOOOOMIMEOODODODO RFC28220000000000000000C0O000OO
gboboooooboboooboboobobobobooobobobobobobobDOn smtplibd
poplib00000emall 0000000 (DOCCOCOCOO)0O0DO0DO0DO0DO0DO0DODO0DOOODOOOOOOO
gogooobooobobobbooooooooooooooooobobbbbbbbboobooooooo
gbobooooogoogoog

exnl.domUO00 xml.sax 00000000 00DOCOO0DOOO0OCO0OO0 XMLOOOOODOOO
gbobooooobobobobobuobodbesvbOoooooboboobobobOooboooOoDOo
gobooboobbooboobboobooboobbooboobboobooboboooboon
OOO0O0OCOPythonOOOODOODODOOOOOODODODODODOOODOODOOOOOOOCOCOODODOO

e 00000000D00DO gettext,locale,codecsU00O00O00OO0OOOO0OOOOOOON
goooogo
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Oooooooooooo -00 2

200000000000000000000000000000000O000000O00O00O0O000O00
oboboooooooooboboboboboobooooobooboobobOooD

111 000000000

repr 00000000 0O0O0O0OO0DOODODOO0ODOOODODOOODO0ODOOODDOODbDOON repr()
oboooooooon

>>> import repr
>>> repr.repr (set (' supercalifragilisticexpialidocious’))

"Set([’a’, ’C’, Id!’ Ie!’ Ifl, IgI’ ...J)"

pprint 000 000DO0O0OOOOODOO0ODOODLOODOOODODODOODOODLDOODLDDODDOODOO
00000000 0oooouoooOO®prettyprinter” 000000000 0OOCCOOOOOOOOOOOOO
goboobogoobd

>>> import pprint

>>> t = [[[["black’, 'cyan’], ’'white’, [’"green’, ’'red’]], [[’'magenta’,

rvellow’], ’'blue’11]

>>> pprint.pprint (t, width=30)

[[[["black’, ’'cyan’'],
'white’,
["green’, 'red’]1],
[["magenta’, ’'yellow’],
"blue’]]]

textwrapUOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOO

101



Python OO OOOO0O,0000 2.7jal

>>> import textwrap
>>> doc = """The wrap () method is Jjust 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 £ill()
except that it returns a list of strings
instead of one big string with newlines

to separate the wrapped lines.

localeO0O00O0O00O0OCOODOOOOOOOCODOCODOOOOOOOOOOOODOOOOO localeld
format () OO0 grouping 0000000000000 ODOOODOOOOOOOODOOOOOOOO0OOO
gooo

>>> 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 ("2d", x, grouping=True)

1,234,567

>>> locale.format_string("%s%.+7f", (conv[’currency_symbol’],

. conv [’ frac_digits’], x), grouping=True)
"$1,234,567.80"

112 000000000

string00000000O0COO0DO0COO0O0O000O000O0C0CO00O0C000O0C000D0 TemplateOOO
ooooooobooooooooooooobooooooooooooooooooooooooooonod
cooooooooooooboocoooooo

000000000 s0000 PythonOOOD (OO0OOO0DOOOO0D)0O0O0O0D00O0OO0O0DODOOOOO
coooooobooooobooooooOoooOobOboOoOoOoOoOoOoOoOCcOoOobOOoO0oOobOboOoobooOoOoOooOooOoOoa
OO0ssODO0O00D00O0 sO0OD0OOODOOO0DOOO

>>> from string import Template

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

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

substitute () UO0O0O0O0O00O0O0OCOO0OO0OO0OCOOO0OOCOO0O0OOCOOO0OOOOO00O0O KeyError
cooooooooobooooooboboooOooOoboooobooOoboooOoboOoboOobOobOboOoooooonoag
oobooobooboooboooooodobooobooOob00o0obO0O0n safe_substitute() OOOOO
cooooooooogd
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>>> t = Template ('Return the $item to $owner.’)

>>> 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 DO OOOO0OOO0ODOOO0OOOOODOOOOODOOOODODOOOOODODOOOODODODOODO
gobooooooooobooobobobooooooooboboboboboooobooboboboboo
gobooboobboobooobooboon

>>> import time, os.path

>>> photofiles = ["img_1074.]Jpg’, ’'img_1076.3pg’, 'img_1077.3jpg’]
>>> class BatchRename (Template) :
delimiter = "%’
>>> fmt = raw_input ('Enter rename style (%d-date %$n-seqgnum %f-format) ")
Enter rename style (%d-date %n-seqnum %$f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (' 5d%bS%y’)

>>> for i, filename in enumerate (photofiles):

base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)
print {0} —--> {1}’ .format (filename, newname)

img_1074.3pg —-> Ashley_0.]jpg
img_1076.73pg ——> Ashley_1.]Jpg
img_1077.73pg —-> Ashley_2.]Jpg

coooooboobooooobooooooboooobooooooooooboOooooooobooooooooooDoog
00000000000 o0o0000 XMLOOOOOOOOOO0O0O0O000000 HTMLOOOOO web O
coooooooooobooooo

113 00000000000000

struct 00000000000 00000O00000000000 pack() 0 unpack() 000000
OOOCCOOOCOOO0OOD0O0ODbO0O0 zipfileOOOOOOOOOOOZIPOOOOOOOOOOOOOOO
gooooogog "0 "I1"OooooOooooooOoOoO0O0 20000400000000000000
cooo robooboooooooOooooOoocOoO0oOOoOobOOOoOoOoObOOobOobOOOoOoOobObOOOobOoOOag
oooooono

import struct

data = open('myfile.zip’, "rb’).read()
start = 0
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for i in range(3): # O00O0O 3000000000000O0O
start += 14
fields = struct.unpack (' <IIIHH’, 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 # 00000000O000O00OO0

114 000000000

000000 (threading) 0000000000000 00O0O0DOOOOOOOOOO0OOOOODOOOOO
oooboooboooooooboooboooboooooooboooboooobOoobOoooOoOooooboooobooooog
000oo0oo0o0ooooroooOoOoO0ooOoOoO0ooOo00oOoO0o0oooOO0o0ooooOoooooon

goobbbooobbboooobD threadingooboboooooobbOoOoOooobbOOOO
gboooooobooboboboboooooogo

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.’

cooboooobooooboooooooooooooooooooocooooooooOoooo0oooonogd
O (coordination) 0 0 0000000000000 threadingOOOO0OO0OO0OO0OODOOODOOODOOOODODO
oooboooobobooobooooooooooooooDoooooDo

goboobooooooooboobooooooboooobooboobobobooooooboobDoboboboo
gbobobobOobobOouevel oo obobobOobODLDOOOOOOOOODOOOO
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cobooboooooboooooobobooooooooooobobooooooooooOobOooooonogd
OO0D0OO00000000 gueve.Queve 00000000000 OCOOCOOOOODOOODOOODOCOO
ooooooo

115 0000

loggingU0OUO0OO0DOO0OO0OO0ODOOOO0OOOOOOOOOODOOOLDOOOODOODDbOOODDbOOO
oboobodboboobboobobo0obOd sys.stderrd0ogonog

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’)

cooooooooooboooooooon:

WARNING:root:Warning:config file server.conf not found
ERROR:root:Error occurred

CRITICAL:root:Critical error —-- shutting down

gobgooboobobooboobooobobooboobbooboobboobbooboobbooboo
O000000000emaillD000C0O000O0OO0OOOCOHTTPOOODOOOOOODOOOOOOOODOOO
000000000 DEBUG, INFO, WARNING, ERROR, CRITICALODOODOODOOODOODOOODOOO
goboobooobooobo

000000000 python0O0O000O0O0DOOOOCOOOO0OO0O0OODOOCOOOOOOODOOOOOOO
ooooooooooooooooooOoobboOoooDoooo

116 00O

PythonOOOOOOOOOOOOOO (OO0ODOO0OOOOOOOOUOOOOOODOOODODOOODO
0000 (garbage collection) D00 D0 O0D0O0OCOCOO)0DOOOOOOOOO0OODOoDOOOOOOOOO
oboboooooooboobooobo

cooooooboooooooooooooboooooooooooooooooooOoooooooonogd
cooooooobooooooooooooooboboOoOoOoboOoOooooOooOoOOoOoOobOboOoobooOoOoOooOooDooa
OO000o00obDOo00oDooboboO00DbDo0b0oO00bObD0000Oweakref 0000000 0OOODDOO
cooboooobooooobooooooOoOoOoOoOOoO0O0OOoOoOoOoOoOoOoOoOOoOO0OOOOODOOOObODOOO
(weakref) 000000000000 OO0O0O00O0DOOOOO0O0O0OOOOOOO0OOOOOOOOOOOOO
cooobooooboboOooboooobooooooocOoOoobooOooooa

11.5. 0000 105



Python OO OOOO0O,0000 2.7jal

>>> import weakref, gc
>>> class A:
def _ init__ (self, value):
self.value = value
def _ _repr__ (self):

return str (self.value)

>>> a = A(10) # 0O0OOODOO.
>>> d = weakref.WeakValueDictionary ()
>>> d[’primary’] = a # 00O0OOO0O0O0O.
>>> d[’primary’] # 000DO0O0DOODOOODOODOOOOO.
10
>>> del a # OO0 100000.
>>> gc.collect () # 0000O0O0OODOOODOODOO.
0
>>> d[’primary’] # 00000000 0O00O0OOCOOO.
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

d['primary’] # entry was automatically removed

File "C:/python26/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()

KeyError: ’'primary’

11,7 000000000000

ooooooobooooooooooooobooooooooooooooooooooooooooonod
cooobooooobooooobooooooooooOoboOoOooOooOoobOoOoobooooo

array 000000000000 0O0O0O0O0O0O0O0OCOO0O0O0O0O0O0O0O0O00C0O00000 array() 00O
000000000000 0000000000 100000 16000000000 PythonOOOOODO
goooopo20000000g0200@Uooooo0 s o000 O0O0O0OoOooooogoog

>>> from array import array

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

26932

>>> a[l:3]

array ("H’, [10, 700])

collections U0 OOOOO00O0O0O0OO0O deque() OOOO0ODOO0OO0O0O00O0O0O deque() O
cobooooboooooboooobOoobOOoOobOOoOoOOoOoOooOoooobOOoOoOOoOoOoOoOooobooOoOoooag
oooooooboooooooobooooooooooooooooooon

>>> from collections import deque

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

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

cooooOooooooboobooobooboboooboobOboOoobOOoobOobobOoobObOooDoOoOooOona
bisect DOOOOODOOOODOOODODO

>>> import bisect

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

>>> scores

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

heapqOOOO0O00O0O0O0DOOCODOOO0ODOOOOOOOOOOOOOOOOOOCODOOODOOOOOOO
cooooooobooooooooooooooboboooooooobooooobooooboboOooboOoOooobooog
cooboooobobooobooooooooboooooooooobooooboogo

>>> from heapq 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]

118100000000
decimal 000 1000000000000000000 Decimal 0000000000000 O0O0O
0200000000000 fleat000000000000000O0O0O0O

- 000000000000000000 100000000000000000

«O0O0O0D0O

ooooooobooooboooboooooon

e Jb0oobbOo0obOoOonobOon

0000000 O0DOCOODOOOOOOOOODOCOOOOOOOOOO

goboogno

ooOoo7000000000000 5%000000000000001I000DOO000O0OO02000040
goboobodoboboobdooboooobooboobbooboobboboboobboobbooboo
oooooo

11.8. 100000000 107



Python OO OOOO0O,0000 2.7jal

>>> from decimal import =«

>>> x = Decimal ("0.70") * Decimal(’1.05")

>>> x

Decimal (" 0.73507)

>>> x.quantize (Decimal ('0.017)) # OOO0O 1/100 OOOOOO0O.
Decimal (" 0.74")

>>> round (.70 %= 1.05, 2) # 000O0O0O float OODODO.
0.73

Decimal 0000000000 OOO0O0DODOOOO0ODOOOOODOOO200000000000000O
040000000000 0Decimal 000000000000 O0O0OD 20000000 10000000
coooooooooooooooooooooboooooooo

Decimal 0O000OO0ODOO0ODOODOODODO20000000000000D000DOOO0DODOOODOO
obobooooooobobobobo

>>> Decimal (71.00") % Decimal(’.10")
Decimal (" 0.00")

>>> 1.00 % 0.10

0.09999999999999995

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

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

False

decimal 0O000O0O0OOO0O0OCOO0O0OOOODOCOOOCOOOOOO

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

0000000000000 00000000 PythonOOOODODODODODODOODOODOOODOODODOO
0000 —000000O000ooOo0O0oDoOodpythonDOOOOOOOOOOODODOOODOOODDOO
gobooboobbooboobo

0000000000 PythonOOOOOODOOOOOOOO0OOODOOCOOOOOOOODOOOOOO
oooooooooogoooDo

e library-index:

ooooooooooooobooooboooobobobOooooboooooobobooooobooooan
Oo0oo0ooOoO00ooO0oO00oOo0o00ooOO00000o0 pythonOOOO OO0OOO0 OOODOOO
Oo0O0000UnxOODOOOOODOOOOOHTTPOODOOOOOODOODOOOOOOODOOOO
gooooooooooooboocaloooooOoOoOO00DO0oOoOooOoOooooooOoooooon
ooooooooboobooooboooooooooooooDooooobooooooboooobooboOoooboOoooo
cooooooooooon

e install-index D000 Python OO OO O0OO0OOOODODOOOODOODOOOOOOOODOODBOOO
gbobooooog

e reference-index: Python 0 0 000 0000000000000 OODOO0ODOOODOOODODOOOOO
ooooooooooooooo

0000 PythonOOOOOOODO:

e http://www.python.org: 0000 PythonWeb OO OO OO OODOOOOOOOOOOODOOOOODOO
WebOOOODOO PythonOOODOODODODODO0DODOODO0DODOOOO WebOOOOOOOoOO
ooooooo0o0ooo0ooooOo0o0oooo0o0ooo0o0oooo0ooOoooDoooobDoDoOo
gooboobobooboobooobooboooboobboooboobo

e http://docs.python.org: Python 000000000 OOO0OOOOODCOOOO


http://www.python.org
http://docs.python.org

Python OO OOOO0O,0000 2.7jal

e http://pypi.python.org: Python 0000000000000 CODO CheeseShopOJOOOODOOOOODO
0000000000000 00000000000 PythonO0OO0OOOOO0OOOOOOOOOO
dddddoooooooooooooboboboboboobooon

* http://aspn.activestate.com/ASPN/Python/Cookbook/: Python 00 00O O000O0OO0ODOOOOOOOO
0000000000000 00000000000000000O00 Python Cookbook (O’Reilly &
Associates, ISBN 0-596-00797-3.) 0000000000

Python 0O OOOODOOOODODOOOOOOOODODOOOODOOOOO comp.lang.pythonOOOO
000 python-list@pythonorg D000 0000000000000 O0O0O0OO0OOOOOOOOOOOOO
goobooboobobooboobobooobobooboobbooboobbobboobuoobboobOoo
ooo0oO0oO0 120000 @OoO00O000O0)0000@EUO0OO0DODH)OO0O0ODOOOOO0OOOO0OOO000
gooOoOoOoOoOoOoOoOoOoDOODOO0ODOoOoOO OoooooOn (Frequently Asked Questions, FAQ O O
0000)00000000000 PythonOOODOODOO0OO0O Misc/O0000O000O00ODOOOOO
OO0000CO0D00OOCO0D0ODOO0ODO0O0 http:/mail.python.org/pipermail/ D 00000000 COCOOOFAQO
goboobooboooboobuooobboobodob bbb bob0boobuoobboobOoo
ooooooooo
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oot d

O0000000 PythonOOOOOUOOOOKornOOOO GNUBashOOOOQOOOoOOooooooood
0000000000000 00OO00DO000OC0O0ODOOOO0ODO0O0 GNUReadlineOOOOod
000000000 000ooO0O0000000 EmacsO00000 viODOOOOOOOOOOOODOOOOO
gobooooooooooobobobooooboooooooboboboboboooooboobobOoboboo
OooooooooooooooO0oo0ooooooo0oo0000o0oooo0oo0oo00n Unix OO Cygwin O
gbooooooboboboboooooooobobob

O0000O0Mark Himmond O PythonWin OO OO0OO00O0O PythonOOOOODODOOO0DO TkOOOOOOOO
OIDLECOODODODODOOOOOOOD 0000 ONTOO DOSOOO0OO0OO0O0OO0OO DOS OO0 Windows
O0o00ooo0o0ooo0o0oooooooooooo

13.1 00O

coboooobodobobooobooooboooooooboobobooooooobOobooboooooooonod
000000000 00000O0000000000 EmacsO0000000O0O0O0COOOOOOOOGOOOO
000000000 0ooooooooooooooogo c-aControl-A)D0DOOOODOOOODOOO
cOoobOO0o c-egb0OoO0o0O0cOO0oOO0OCb0 c-eO000O0O0O0OO0O0OCOOOO c-rObOOO0OOOCOOOO
OO0 Backspace 000000 OOO00ODOOOOODO c-DOODOOOOODOOOOOODO c-kODOOO
000000000 kO @O0)OoO0O c-YyOOOD KNOOOODOOOOO yankO (OOODO)0OODO
C-underscore U 00000000 OO00OO0O0DOODOODOOOOOOOOOOOOODOOOOOO

13.2 000000

cooooooobOobooOooooobooooOooboOooOoOoOOoOOOOOOObOOobOObOOOOoOOOnOO
coooooooboooooobooooboooooooboboobooooOoOobOoboOoooobobooooooDag
ocoooodc-pO0000O0O0OCOCOCOOOOOO0O0OO0OOO@O)00O0cCc-NO 1O0O0O0OOOOOO


http://tiswww.case.edu/php/chet/readline/rltop.html
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gooooopoOoOopoOoOoOoOoOo0oO0UUL0UULOUULUUUoUUUOoUooooooooooOoooog
0000000000000000 *'0OReturn000000000000000000O0O0O0OO C-RO
O0D00D000D000D0000 (reversesearchy 00000 ¢c-sO000000O0O (forward search) 00 00
ooo

13.3 000000

Readline OO0 ODOOODOODODO (keybinding) OO ODODOOOODOO~/.inputrc00000000O0O0
0*0000000000000000000000000000O0D0O0

key-name: function-name

goo

"string": function-name

coooocooboooooo

set option-name value

goboobooobooboboooboo

# vi O0O0O00O0ODOOCOO:

set editing-mode vi

# 000000000000 :

set horizontal-scroll-mode On

# O00oOoOooooooooo:
Meta-h: backward-kill-word
"\C-u": universal-argument

"\C-x\C-r": re-read-init-file

Python OO0 Tab OOOOOOOOOOOOOUOO TABOOOOUOOReadlineOOOOOOOOOOOO
000000000000 000D0O000O000O000O0000 ReadlineOOOOOOODOODOOOO
O0~/.inputrc O

Tab: complete

Ooooooo0ooooO00ooooO0oooO@oOob00d TebOOOOODOOOOOOOOOODOOO
goooOoOopoQoOo0o0o0O0oOOo0obOOooooooooooooooon)

cooooooooooooooooOoooOobOoOoboOooOoOoooOoboOoOobOOoOoOobOboOooboOoOoooOooDOoa
0000000000000000D0D00000D0D0O000O0oooO

*l 00: 00000000000 Readline 00000000 set mark-modified-lines on 00000 ~/.inputrc 00O
o000 INnpUTRCOODOODOODOOOOOOOOOOODOODODODODODO

*2 00:000000000000 INPUTRCOODODOOODOOODODOOODDO

*3 Python 0000000000 0OO00OOOOO PYTHONSTARTUP OO UOOOOOOUODOOUOOOOOOOODOO
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import rlcompleter, readline

readline.parse_and_bind(’'tab: complete’)

OO0o0o00 TabOOO0OO0O0OO0COOOCDOODOODOO TebOODODOOOOOOOOODOOOOO
0000000 PythonOODOOOOOOODOOOOOOOOODODOOODOOOOODOOODOOODOO

string.al00000000O0O0O0O0OO0OO0OOCOOOOO ».r 00000000 O0O0OOOOOOOO0
oooooooboooobooooboooonn __getattr. () OO00O0O0O0O0O0O0O0O0O0O0O0O0O0OO
0000000 _getattr_ () O0OO0O0OO0O0OO0OO0OCOODOCOOOCOOOOOOOOOOOOOO
oooo

cooooooobooooooooooOoooOobOboO0oO0OOoOoOoOoOoOoOoOoOOoOoObOboOoOobOOOoOoODOOO
oooooooobooboooooooooooobooooooooobooooboooooboobooooboooooDbog
0000000000000 0000000000000000000000000000import 3000
ooboo0ooboosbboooboboooOobooboOoooboboOoobboOoobOOooboOooobboOooobood
coooooooooooao

Add auto-completion and a stored history file of commands to your Python
interactive interpreter. Requires Python 2.0+, readline. Autocomplete 1is

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: T"export PYTHONSTARTUP=~/.pystartup" in bash.

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

134 0000000000 O0ODOO0OO

coobooooobooooooooooooobooboobooooooboooboooobooboooooooooDoog
oooooooooooooooooOoooooooOoOoOoboOoOoOoOooooOooOOOoO@oOoOoOOboboOooo
oooooooooOoooooooOooooo)foooocoooooooooooooooooooooo
gooooooooooooooooooooooooooo(@obooOoDODODO)bObODbOO0OOOoOoOoOooo
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0000000000000 0000000000000 IPython 000000000000 O0ODOOOOO
O0o0oooo0o0ooo0o0oooO00ooOo0o0ooOo00oOoOOo00oOoOOo0D0ODOO0D0ODO0OO0n
goobooboobobooboobobooobooboob bbb bob0booboobboobOoo
OO0 bpythonO OO OOO
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o140

Jbobobottddbobobotddbd

000000000000 00ooo0oooooo02000 RO0O00)ooOooDoDoooDooooood
ooooo

0.125

OO0 1/10+2/100+5/1000 0 0 0000000000000 O0OO 200000

0.001

002+04+180000000000000O00O00OO0UOOOUOOOO0OOOOOODOOOOOOOOO
oooO 100000000000000000002000000000000000A0O

00000000000 00oo200000000000000000000000D000000DOO0O0
o0 loooooooobooo20000bo00ooo0ooDo00oDOo0oobooooooDooOoo

00000 10000oo000ooo0o0o0ooo000oo0 130000000000 00 1130000 1000
coobooooooooooocoOoobooooon

goboobogoo

0.33

oooooooboooooogno

0.333

gooooooooooooooooooooooooooooooODOoD 1130000000000000
ooooooooooooboboooooono

o00o0o00o200000000000000100000100002000000000000000
OoOoOoOoOoOoOoo 200011000000 (repeating fraction) D 00000
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0.0001100110011001100110011001100110011001100110011...

coobooooboooOobooooboooooooooooa

Python0OOOO0O0O0OOO0O0O0O0O0O0O0O0OO PythonO float00O 53bit 0000000000000 0O0O0O
10000 0.100000000000000002000000000000

0.00011001100110011001100110011001100110011001100110011010

ogooobo rioooooooooooOooOOOOOO0OOboo

Python OO0 O00ODOOOCOOO 10000000000DOODOOO0O0OO0ODOODOOOOOO 0ODOOOO
0000000 0U0OopooooooDoOoo PythonOD 200000000 O010000000CO 10000
gobgooboobbooboobboobooboboo

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

0000000000000 00000000000000000000 PythonOOOOOODOOOOODO
ooooboooooboooooboooooooo

>>> 0.1
0.1

ocooooooooooooooooooOoOooooOOooOoOoOoooooOobooOoOoOooO vyiobDobobooboooo
oooooooobooooboobooboobooobooboobOobobooboooooobooooobooooag
coooogoooon

>>> 0.1 + 0.2
0.30000000000000004

00000200000000000000000000000D000 PythonOOOOOOODOOODODOO
goboooooooooboboboboooboooooooboboboboooooobobobOoboboo
gooodood0oo0o0ooOoooo(@UuUoOoOoUoOoUoOoUOOooOoOooOU0oDOoUOoDOoUODOODoOd
Ooo0oOoOoooopooooooooon)

0000000000 00DOOoO00DOoOo0booOOoOoOooo226750000000000200000000
gboboooogooobgobobo

>>> round(2.675, 2)
2.67

Oo0O0O0O00 round () OODOODOODOOOO0O0O0O0O0O00O0O0O0O0O0O0OOOOOO0O0O0O0O0O0O0O
O0000o0o00o10000 267502670 26800000000000000000 268020000
oooO0)ooooooooooooooooo 1oooo 2.e750200000000000000000
ocooooooooooon

2.67499999999999982236431605997495353221893310546875

ooooooz2680000026700000026700000000
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1000000000000000000000000000000000000O0decimal O0O0OOO0OO
OOoOOOOOOOOOOOOOO000 decimalODOOOOO PythonO float0 000000000000
ooooooooboooon

>>> from decimal import Decimal
>>> Decimal (2.675)
Decimal (72.67499999999999982236431605997495353221893310546875")

goooogoogooolooooDoO vioooopoooo o010 100000O0DODODO 100000000
gboooooogo

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

sum += 0.1

>>> sum
0.9999999999999999

0000000000000 O0O0OO0DOODOOOODOOOOOODODOOOOOCOCO®.1”O00C0C0C00O
000 “Cc0000”00000000000020000000000000000D000D00O0O0000
OO00D0O0O0DQO The Perils of Floating Point 00O O0O0O0OO0DOO

O0000000”’000000ooo0ooD”0000000oo0oooDo00oooooooooooogd
Python O float 000000000 OODOOOOCOCOOOO0O0O00O0OO0DODODODODOOOOOOOOOOO
Oo0o0oo0o0o0oooooooo2x5300 100000000000D00O0O0O0CCCOO0O00O00O00000
ocopoooooo ooooooooooooooooOo0ooooooooooDooDoOoDbboOoDoOg
gobooboobbooboobo

ooooooooooooooOoOoooooooOooOooooOoOoooooooOoOOooOoOoOoOooooOoD 1000
goooooooOoOoOOOOOOOODODODOODOODOOOOOOOOOOOOflcat0 0000000
0000000000000 formatstrings 000 str.format () 0000000000000 000OO
ooooo

141 00000

goooooro.lroooooooofoooooooooooooooooooooooooooooog
ocooooooooooobooooobo 2000000000000 0O0O00O0O0O000O00O0O0O0O0O000O00
oooood

00000 (Representationerror) 0000000 (DOD0OOODODODO)1000000200@W0O 2)00
0000000000 00000000000000000 Python (OO OO Perld CO C++0 Japad Fortran
O000o0o00oo)0DooooooOoOo 1000oo00o0ooooooooooo

>>> 0.1 + 0.2
0.30000000000000004

O00o0o0oO0o0oo0oo0oooO rvioo 2100 2000000000000000000000000 (2010
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http://www.lahey.com/float.htm
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070)0000000000000 IEEE-7540000000000000000000000000O0O0
OO0OCOO PythonOOODOOODO IEEE-7540000 “O000 (double precision)” 000000007540
double 00 530 0000000000000 0O0O0OO0O0O0OO0ODOO0OOOOODOOOOOOO1IO0O0OO
gcoooooooooJesNOOOOOOOOOOOOOOJOOOOOS3OoOooooooooooo

1/ 10 ~= J / (2%xN)

oooooon

J ~= 2%xxN / 10

000000 JO000S3000000000000 (>= 2x+x5200< 2+«+x53)000000000 N
Oo00ooooooseoonooaon

>>> 2xx52
4503599627370496
>>> 2%x%x53
9007199254740992
>>> 2%%56/10
7205759403792793

O00ooosed JOOOOOS30O0O0000OO0O0O0OONOODOOOOODOJOOODOOODODOOOOO
oooooono

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

000 100000000000000000000000000 (roundup) 00O OOOOO

>>> g+l
7205759403792794

0000740000000 /1000000000000 2**s56000000000

7205759403792794 / 72057594037927936

gooooooooo 1loooooooooOoooooo VioooooooooooooooooooD;O0d
o0 10000000000 rviooooooooooooooooooooooooooooo yioooo
ooooo

cooooooo vioo0*oooorboooooboooobooopbOooobboooboooooooooooooo
goooooo 75400p00000000000000000CDODODODOO:

>>> .1 x 2x%x56
7205759403792794.0

oooood

ooooo 103000000 000o0 30ogdpoog(@oUoooog)ogoooogopoooo
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>>> 7205759403792794 * 10x%30 // 2x%56
100000000000000005551115123125L

ooooooooooooooooooooo1o0000 0.100000000000000005551115123125000000
O0000000Python2.70 Python3.1 000000000000 PythonOOOOOODOOOO 1700
OO0 ‘0.10000000000000001’OO0OOOOCOOCOOCOODOOOO PythonOOOO 200000000
goooooooooooooooooooooooo o.roooooo

141. 00000 119
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O00000OPythonOOOOOOOODOOOCOOOOOO PythonTutorial 00000000 0OOOOOOO
OO000OoOO00bOOoOoOoooOoOoO0DOPythonOOOOOOO0ODOOODOOODOOODODOOO

http://www.python.jp/mailman/listinfo/python-doc-jp
O O O O Google Project Hosting 0 O Issue Tracker
http://code.google.com/p/python-doc-ja/issues/entry

goboobogoo

15,1 00000 (0O0)

1.3 0 O : SUZUKI Hisao <suzuki at acm.org> (August 27, 1995)

1.4 O O : SUZUKI Hisao <suzuki at acm.org> (April 20, 1997)

1.5.1 O O : SUZUKI Hisao <suzuki at acm.org> (August 23, 1998)

e 2.1 00O: SUZUKI Hisao <suzuki at acm.org> (June 10, 2001)

2.2.3 000 0O : sakito <sakito at s2.xrea.com> (August 10, 2003)

2.2.3 00 O : ymasuda <y.masuda at acm.org> (September 5, 2003)

2.3 000 O : sakito <sakito at s2.xrea.com> (August 30, 2003)

e 2.3 000 : ymasuda <y.masuda at acm.org> (November 30, 2003)

2.3.3 0 00 : 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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e 24000 : moriwaka <moriwaka at gmail.com> (September 11, 2007)
e 2,50 00 : moriwaka <moriwaka at gmail.com> (September 12, 2007)

e 2.6 000 : cocoatomo, INADA Naoki
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>>> 0000000000000000000000 PythonOODOODODOODODODODOODOOOOO
oboboooooobooboobobo

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

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

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

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

argument (00)000O0OO00O0OO0O00O0OOO0ODOOO0ODOOOOOOOOODODDOOODOOOOOOOOO

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

cooboooooboooobooooooooooOoOooOooOoooOoOooboOooo

attribute (00)00O0O0O0OO0OO0OO0OO0O0O0O0OO0OO0OO0O0O0O0OOOOOOOOOOOOOOOOOOOOOOO
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ooobobd0«0000D0O000O0O000D0O0 oaO0D0O0OOO0OOO

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

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

000000000000 disO0O0000ooooon

class (000)0OO0O0OOOOUOOUOOOOODOOOOOODODOOOOOOOOOODOOODDOODOOOOODOO
coobooooboocooboooooooooobooooon

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

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

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

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

cooboooooboooboooooooooocOoOooOooOooobooOooooOoOoOooOoboOooboOoOooon
oooooooo

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

PEP3430000

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

00000000000 0000000D0D00 classmethod() O staticmethod () OOOOOO

O000oo0o00oo0o00bo0o0oooOo0002000000000000000000
def f(...):

f = éé;ticmethod(f)

@staticmethod

def f(...):

000000000000 000003ddthe documentation for function definition 00 00000000

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

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

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

0000000000000 0000000000O0PerlO000O0O0O (hash)yDODOOOOODOO

docstring 0000000000000 0D0O0DDO0DDOODDOODDOODDOODDOOODDOOOODOOOOO

oooooooobocOoboobooooboooooboOo0o0oOoon0o0O _dee__O0OO0OOODOOOOO
oooooooboooooooooobooo:.oboboooooobobooboobo0oobooboboOoobooboOooobooon
coooocoooood

duck-typing OO0 0000000000000 O000000OODOODOOOOOOO00O0OO0O0O0OOO0O0OO

EAFP

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

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

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

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

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

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

0000000ooooo3000000000:0000000000000000O0O0O0O0DOO
ooooooooooOoooooo0b0iobOOO0OOO0OOOOOOOODODOOOOOOODOODOOO
OO0O0O0OO0O0O0OO0OO0OO0open)OOOOOODODODODOO

file-like object file object 0 O O

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

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

function (0 0)0ODOOODOOOOOOOOOOOOOODOOOOOOOODOOODOOOOOOOOOOOOOOO
0000000000 argument 0 methodDOODOD0O00O0OO

_future. 00DO0O0OU0O0OO0O0DOOUOOODOOOOOOOODOOOOOOODOOOOOOOOOOOO
ooooooooooobooo 117400000 200000000000000000O0ODOOO

from _ future import division

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

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

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

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

generatorexpression (000000 0)0000000DO0O0O0O0OOOOOODOOOODOOOOOODOOO
for000000O0DOOOODOCO if00000000DOO0O0O0DOOOOOOOOOOOOODOOOOd0
ooooDoOoooooooboooon:

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

GIL D0O0OD0OO0O00O0000000 (global interpreterlocky 0000000000

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

coooodoobooooboooooooOoOooOooOoOoooOoooooOoooOooOoooOooOoobooOooon
oooooooo GlLoooooooooooooooooooorrooooooooo GgILoOod
ooooo

ocoo“cooobocooooooroooooooo@ooooooooooooooooooOo)o
ooooooooooooooooooooboooooooooooooooooooOoooboooon
ooboooooooooboooooOooooOoocOoOoobooOoooooooobOOoOoOooOoboOooboOoOoonoon
oooooooooog

hashable (0O COO0OO0)00O00OO00 0OO0DOO0OODOO0OOOOODOOUOOUODDOUODOUOOODOO

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

cooooooooooboooooooOoOocOobOoOoOoOoOoboOoOoOoOobOOoOoOoOboOoOoDbOoOoOoon
oooboooooo

PythonOOOOOO (mmutableyDOOO0OD0ODOOODOOOOOOOO0OO0O0O0O0O0O0O0O0O0O0O0OO
ooobooobooooobooooobooOooobobooooDo

oooooooooooboooooOooooOoboOoOoooOoOoobooOooobooOoOoOoOoOoboOooboOoOoonoo
oooboooD id oooooog

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

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

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

importer 00 0000000000000 0O0O00O0OO finderO loader 000000000000OO0O

interactive (0O0)PythonOOOOOOODO0OOOOOODOOODOOOOOOOOOOOOOOOOOOO

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

interpreted Python 00 0 0000000000000 0000O00O0OO0OOOOOOOOO@OOOOON

ooobooooOoooOooooooOoOoOoDoOoDboO)b0ooOo0OooOO0OooOOooOOooooOooooo
gobooboobbooboobbooobooboobobooboobbooboobbooboon
goobooboboobobooboooboboobooboobbooboobbooboobboobOoo
OO00D0OO00D0OCO00DOO0O0D0OOOO0DOOO0n (nteractiveyCOODOOODOO

iterable (0O0OO0O0OO0OO0OOO0)00O0OD00OOOOOOOOOOOOOOO

iterator

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

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

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

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

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

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

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

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

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

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

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

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

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

loader 000000 0DO0O0OODODOOODOOload module() 000D00DOOO0ODOOOOODOODOO
OO0O0OOOO0OO0OOO PEP3020000D0DO0ODOOO

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

oooood

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

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

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

MRO method resolutionorder 0 00000000

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

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

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

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

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

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

00000000 newstyle 00O O0O0O0OOO0O

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

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

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

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

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

O0000000000000 PythonicOODOOOOOOOODO

for piece in food:

print piece

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

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

sequence (00 O0O00)0DOODOD __getitem__ () 00000 0DDOOOODOOOODODOOOO
O0O0O0D00OC0DO0OQ0 len() DODODODODODODDODODODODOO (terableyDDOODOODOO
goo0oooDbboOd 1ist, str, tuple,unicode 00000000 dict O __getitem () O
_len_ ()0000000000O00O0O0OOOOOODOO (ImmutableyDOOOOO00OO0O000O0O
000000000 (mapping) OO0OO0DODOOODOOOOOOOOODOO

131



Python OO OOOO0O,0000 2.7jal

slice (000UD)ODOOOOOO0OO0DOO (sequencey 000 00000000000000D0OO0OOOO [10
00000000000 0DO000O0D0O00O0000d variable_ name([1:3:51 0000000
0O slicel00000O0OO0OOODOOODOOODOO@MOOODODOODOODOOO_ _getslice_ ()
0 _ setslice_ () OOOODOO)

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

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

triple-quoted string (00000000 0)3000000000000 (H)OOOOOO0O0O0O0 (0000
00000000 (00)0000000000000000000000000000000000
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e Fred L. Drake, Jr., the creator of the original Python documentation toolset and writer of much of the

content;
* the Docutils project for creating reStructuredText and the Docutils suite;
e Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.
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C.1 Python O OO

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

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

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

gobooboobogooog
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good ggno d gd GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 152 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

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

oooo oono O oo GPLOO
2.1.1 2.1+2.0.1 | 2001 PSF yes
22 2.1.1 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.13 2.1.2 2002 PSF yes
2.2.1 22 2002 PSF yes
222 2.2.1 2002 PSF yes
223 222 2002-2003 | PSF yes
23 222 2002-2003 | PSF yes
23.1 23 2002-2003 | PSF yes
232 23.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
235 234 2005 PSF yes
24 23 2004 PSF yes
24.1 24 2005 PSF yes
242 24.1 2005 PSF yes
243 242 2006 PSF yes
244 243 2006 PSF yes
2.5 24 2006 PSF yes
2.5.1 25 2007 PSF yes
252 2.5.1 2008 PSF yes
253 252 2008 PSF yes
2.6 2.5 2008 PSF yes
2.6.1 2.6 2008 PSF yes
2.6.2 2.6.1 2009 PSF yes
2.6.3 2.6.2 2009 PSF yes
2.6.4 2.6.3 2010 PSF yes
2.7 2.6 2010 PSF yes
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C.2 Terms and conditions for accessing or otherwise using Python

PSF LICENSE AGREEMENT FOR PYTHON 2.7jal

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

and its associated documentation.

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

version prepared by Licensee.

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

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

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

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

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

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

any third party.

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

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

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

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

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

derivative version prepared by Licensee.

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

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

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

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

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

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

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

sions granted on that web page.

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

conditions of this License Agreement.

CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

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

documentation.

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

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

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

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

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

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

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

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

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

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

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

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

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

written prior permission.

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

C.3 Licenses and Acknowledgements for Incorporated Software

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

porated in the Python distribution.

C.3.1 Mersenne Twister

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

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

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

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

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

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

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

email: matumoto@math.keio.ac.jp

C.3.2 Sockets

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

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

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

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

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

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

SUCH DAMAGE.

C.3.3 Floating point exception control

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

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

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

\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

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

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

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

arising from the use of this software.

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

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

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

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

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

copyrighted.

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

that follows (in reverse chronological order):

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

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

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

The asynchat and asyncore modules contain the following notice:

Copyright 1996 by Sam Rushing
All Rights Reserved

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

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

permission.

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

C.3.6 Cookie management

The Cookie module contains the following notice:

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

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

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

pertaining to distribution of the software without specific, written

prior permission.

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

C.3.7 Profiling

The profile and pstats modules contain the following notice:

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

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

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

Python module.

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

C.3.8 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O’Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

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

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard

C.3.10 XML Remote Procedure Calls

The xm1lrpclib module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

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

C.3.11 test_epoll

The test_epoll contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

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

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.12 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

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

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

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

C.3.13 strtod and dtoa

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

and licensing notice:

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

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

*

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

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

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

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

C.3.14 OpenSSL

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

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

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

please contact openssl-core@openssl.org.

OpenSSL License

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

* are met:

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

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

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

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

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

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

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

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

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

* permission of the OpenSSL Project.

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

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

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

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

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

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

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

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

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

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

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

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

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

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

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

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

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

* the code are not to be removed.

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

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

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

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

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:
* "This product includes cryptographic software written by
* Eric Young (eay@cryptsoft.com)"
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* The word ’'cryptographic’ can be left out if the rouines from the library

* being used are not cryptographic related :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from

* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ‘‘AS IS’’ AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

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

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

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

* SUCH DAMAGE.

* The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. i.e. this code cannot simply be
* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

C.3.15 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

—--with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
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SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.16 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system—1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ‘‘AS IS’’, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.17 zlib

The z1ib extension is built using an included copy of the zlib sources unless the zlib version found on the system

is too old to be used for the build:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

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

arising from the use of this software.

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

freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

in a product, an acknowledgment in the product documentation would be
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appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler
jlouplgzip.org madler@alumni.caltech.edu
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